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MOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no yyeObHomy npenmery «buonorus» yriyOn€HHOTo ypoBHS INpenHa3HaueHa
st obywaromuxes 10-11 xmaccoB ecrectBeHHOHaydHoro mnpoduiass MAOVY munes Ne§ mmenu H.H.
PykaBumnukosa r. Tomcka.

[Iporpamma cocraBieHa Ha ocHoBe DenepanpHO pabodeid MporpaMMbl y4eOHOTO TIpeaMeTa
«buonorus» Ha ypoBHE cpenHero ooduiero oOpa3oBaHUS M MOJUIEKHUT HEMOCPEICTBEHHOMY IPHUMEHEHUIO
npu peanusanuu oo6s3atenbHoit yactu OOIT COO.

[lepeueHpr HOpMATUBHBIX TOKYMEHTOB, UCIIOJIb3YEMBIX IIPU COCTABICHUH pabovel POrpaMMbl:

1. @enepanbHblil 3akoH oT 29 npekabpst 2012 r. Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
denepauuny;
2. ®denepanbHbIl TOCYIapCTBEHHBIA 00pa30BaTENIbHBIA CTAHIAPT CPEAHEro 0O0Iero o0pa3oBaHUs

(yrBepikzieH nmpukazoM MuHucrepcTBa oOpazoBanusi U Hayku Poccuiickoit @eneparnuu ot «17» mas 2012 1.
Ne 413 B pen. ot 11.12.2020);
3. ®denepanbHON 00pa30BaTENbHON MporpaMMbl CpeAHEro 001Iero 00pa3oBaHus (YTBEPKIEH MPUKA30M
MunuctepcTBa npocsernieHus: Poccuiickoit @enepariuu ot «23» HOsi0ps 2022 1. Ne 1014);
4. [Ipuka3 MunucrepcrBa npocBemeHuss P® ot 2lcentsops 2022 r. Ne 858 00 yrBepkIeHUU
GbenepanbHOro ImepedyHs Yy4eOHUKOB, JOMYLIEHHBIX K HCIOJIb30BAaHUIO MpPH pealu3ald HMEIOIUX
rOCyJApCTBEHHYIO aKKpEeAUTAIMI0 00pa30BaTENIbHBIX IMPOTrpaMM HAayaJbHOIO OOIIEro, OCHOBHOIO OOIIEro,
cpeaHero o01iero o0pa3oBaHus OpraHU3aLUsIMH, OCYILECTBIAIONIMMH 00pPa30BaTENbHYIO AEATEIbHOCTD;
5. Konnenmus npernogaBanus yaeoHoro npeamera «Xumus» ot 03.12.2019 .
6. Canllun 2.4.3648-20 «CaHuTapHO-3IUACMHUOJIOTHUECKHE TPEOOBAHUS K OPTaHU3AIIMSM BOCITIUTAHHS
1 00y4eHus1, OTAbIXa U 03J0POBJICHHUS AETEH U MOJIOJCKI»;
7. OcHoBHas oOpasoBaTtelibHas mporpamma cpeHero oomero oopazopanuss MAOY munes Ne 8§ umeHun
H.H. PykaBumnukoBa r. Tomcka,;
8. [Iporpamma Bocniutanust MAOY nuuest Noe§ umenu H.H. PykaBuinnukoBa r. Tomcka
9. VYueOHoro miana MAOY nuues Ne8 umenu H.H. PykaBumnukosa r. Tomcka;

Pabouas mporpamma HampaBjeHa Ha oOecrieueHHe JOCTH)KEHUH MIaHUPYeMbIX Pe3yJbTaTOB OCBOCHUS
OCHOBHOM 00pazoBaTeIbHOM MPOrpaMMbl CPEAHEr0 00IIEero 00pa3oBaHUsL.

[Iporpamma  mpenHa3sHaueHa  JUIs TPOBEJEHUS YPOKOB OHOJIOTHMHM MO Y4eOHO-METOAUYECKOMY

komIuiekcy B.B.Ilaceynuka.

buonorus yrnyOnénnoro ypoBHs uzydenus (10—11 kmaccel) siBIsieTcs OJHUM M3 KOMIIOHEHTOB

npeaMeTHoil obnmactu  «EctecTBeHHO-HayuHble mpeameTs». CormacHo mnonoxeHusm @OIOC  COO
npouibHble y4eOHbIE MpPEIMEThl, H3ydyaeMmble Ha YIIyOJNE€HHOM ypOBHE, SBIAIOTCA CHOCOOOM
middepennmanuu oOydeHUsT Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHHMs U IpHU3BaHBI 00ECTIEYHUTH

NMPECMCTBCHHOCTDb MCKY OCHOBHBIM O6IJ_II/IM, CpeaAHUM O6I.I.II/IM, CpeaAHUM HpO(I)CCCI/IOHaJ'IBHBIM " BbICHINM



obOpa3oBanueM. B TO ke BpeMsl KaXIblii M3 3TUX Y4eOHBIX MPEIMETOB JOJDKCH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pEIICHUE O00pa30BaTEbHBIX, BOCHUTATEIBHBIX M PA3BUBAIONIUX 33]a4, CBS3aHHBIX C
npodopueHTaIel 00yJaroImuXxcs U CTUMYJIUPOBAHHEM HHTepeca K KOHKPETHOM 001acTH HAyYHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHOM, SKOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[IporpamMma no Ouosioruu AA€T MpENCTaBICHHME O LEJM U 33Jadax HM3y4eHUs y4eOHOro mpeameTa
«buonorus» Ha yriyOn€HHOM YpOBHE, ompenenseT oO0s3arenbHOe (MHBAapUAHTHOE) NPEAMETHOE
COJIep’KaHue, €ro CTPYKTypUpOBaHME IO pa3feslaM U TeMaM, Paclpe/eieHHe IO KilaccaM, PEeKOMEHIYeT
MOCJIEI0BATENILHOCTh M3yYEHHUsl y4eOHOTO MaTepuaja ¢ y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBSI3€H, JJOTMKK y4eOHOTO Ipolecca, BO3pacTHBIX 0coOeHHOCcTelN oOyyatomuxcs. B mporpamMmMe no Ouosiorun
peain30BaH MPUHIUI IPEEMCTBEHHOCTH C M3y4eHHEM OMOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, Oyarojaps 4YeMy [POCMATPUBAECTCSI HANPABIEHHOCTb Ha MOCIEAYIOLIEe pa3BUTHE
OMOJIOTUUECKNX 3HAHWW, OPUEHTHPOBAHHBIX Ha (DOPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
9KOJIOTMYECKOTO MBIIUIEHHUS, MPEACTAaBIEHUN O 3J0pOBOM 00pasze KHM3HU, Ha BOCIUTAHUE OEepexHOro
OTHOIICHUSI K OKpY)Karolllel MpupoiHoi cpeze. B mporpamme mo 6Moa0rum Takke noKa3aHbl BO3MOKHOCTH
yaebHnoro mpeamera «buosorus» B peanuzanuu tpedoBanuii PT'OC COO k mIaHUPYEeMBbIM JTUYHOCTHBIM,
MeTanpeIMEeTHbIM U MPEJIMETHBIM pe3yibTaTaM 0OydeHus U B (POPMHUPOBAHMM OCHOBHBIX BUAOB y4eOHO-
M03HABATEIbHOMN JAEATEILHOCTH 00YUYaIONINXCS IO OCBOEHUIO COJIEpKaHu sl OMOJIOTHYECKOTO 00pa3oBaHus Ha
YpOBHE CpeIHero o0Iero oopa3oBaHmsl.

[IporpamMma 1mo GMONOTHH SIBJISETCS OPUEHTUPOM JJISi COCTABIIEHUSI aBTOPCKUX pabOUYUX MPOTpamM.
ABTOpaMH paboyuxX TMporpaMM MOKET ObITh MPEAJIOKEH CBOM MOJIXO0J K CTPYKTYPUPOBAaHUIO H
MOCJIEIOBATEIbHOCTH M3Y4YeHHs] y4eOHOro wmarepuaia, CBOE BHUIEHHE CHOCO00B (QOpMHUpOBaHUSI Yy
oOyuaronuxcs MpPeJMETHBIX 3HAHUN W YMEHUH, a TakK€ METOJO0B BOCIUTAHHUS U Pa3BUTHUSL CPEIICTBAMU
yueOHoro npeamera «buosorusy.

buonorus Ha ypoBHe cpemHero oOuiero oOpa3oBaHHs 3aBepliaeT OMOJIOTHUYECKOEe 0O0pa3oBaHUE B
IIKOJIE ¥ OPUEHTUPOBAH HA paCHIMpPEHUE U YriayOJjaeHHe 3HaHUN 00y4aromuxcs O JKUBOW MPUPOIE, OCHOBAX
MOJIEKYJISIPHOM W KJIETOYHOH OHOJOruHM, 3MOPHOJIOTUU U OWOJIOTUM PpA3BUTUSA, TEHETHKH, CENEKIIHH,
OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuyenune yuebHoro mpenmera «buonorus» Ha yriayOlleHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOYYaloUUXCs K IOCIEAYIOIIEMY IOJIy4YeHHI0 OMOJIOTMYEeCKOro 0o0pa3oBaHMs B By3ax W
OpraHMu3aIUsaX CpeaHero mpodeccuoHaIbHOro o0pasoBanus. OCHOBY €ro COAEp KaHMs COCTABISET CUCTEMA
OMOJIOTMYECKUX 3HAHUH, TIOTYYSHHBIX MTPH U3yUYEHUHU 00yJaIOIIMMUCI COOTBETCTBYIOIINX CUCTEMATUUECKUX
pa3nenoB OHOJIOTHU Ha YpOBHE OCHOBHOTO o0rmiero oopazoBanus, B 10—11 kimaccax 3T 3HaHHUS MOTYYarOT
pazButue. Tak, pacmiupeHbl W YriyOJIeHbl OMOJOTMYECKHE 3HAHUS O PACTEHUSX, >KUBOTHBIX, rpuOax,
0aKkTepusix, OpraHu3Me dYeloBeKa, OOIMMUX 3aKOHOMEPHOCTAX JKU3HM, JOMOJIHUTENBHO BKIFOYEHBI

OMOJIOTHYECKHUE CBCJACHUSA TIPUKIIAAHOTO W IOUCKOBOTO XapaKTepa, KOTOPBIC MOXHO HCIIOJIb30BATH KakK



OPHEHTHUPHI JUIS TIOCIEIYIOIIEro BeiOopa mpodeccun. BosMokHa Takike UHTETpamusi OMOJIOTHYEe CKUX 3HAHUHN
C COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYCHHBIMH OOYYAIONIUMUCS TIPU U3Y4YCHUU (PU3UKH, XUMUU,
reorpadguu U MaTEMaTHKH.

CtpykTypa nporpaMmmsl 1o OMOJIOTUN OTPAXKAET CHCTEMHO-YPOBHEBBINM U SBOJIOIIMOHHBIN TOIX0 b K
n3ydeHuto 6mosioruu. CorjiacHO MM, U3Y4alOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IJI YKUBBIX
CHUCTEM pAa3HOTO YPOBHS OpraHU3AIMH, OSBOJIOIUMK OpPraHUYECKOTO Mupa Ha 3emiie, COXpaHEHUs
OMOJIOTUYECKOTO pa3HooOpasusi TuiaHeTbl. Tak, B 10 Kiacce W3y4aroTcs OCHOBBI MOJICKYJISIPHOH H
KJIETOYHOW OWOJIOTHH, SMOPHUOJIOTUU W OHOJIOTMHM Pa3BUTHUS, TEHETUKH U CEJICKIMU, OMOTEXHOJIOTHH H
CUHTETUYECKON OHMOJIOTUH, aKTYaIM3UPYIOTCS 3HaHMS OOy4arolUXCsi MO OOTaHWKE, 300JI0TUH, aHATOMHH,
¢dusmosornn uvenoBeka. B 11 kmacce m3ydaroTcsi SBOJIIOIIMOHHOE yYE€HWE, OCHOBBI SKOJIOTHHM U YYCHHE O
ounocdepe.

buonorus npusBan 06ecieunTh 0CBOCHUE 00YJIAIONTUMHUCS OMOJIOTUIECKUX TEOPU U 3aKOHOB, UJIEH,
MPUHIIATIOB U TPABWJI, JISKAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOUN KapTHHBI MUpa, 3HAHUU O
CTPOCHHH, MHOTOOOpa3ud M OCOOCHHOCTSIX KJIETKH, OpraHW3Ma, MOMYJSIUU, OHOIIEHO3a, DKOCHUCTEMBI, O
BBIJIAFOIIAXCSI HAYIHBIX JIOCTH)KCHHSX, COBPEMEHHBIX MCCIICAOBAHHUIX B OHMOJIOTHH, TIPUKIAIHBIX aCIIeKTax
Ouonornuyeckux 3HaHWM. [ pa3BUTHA M MOAJEpXKaHUS MHTEpeca oO0ydaromuxcs K OMOJIOTMM HapsiAy Co
3HAYUTENIbHBIM OOBEMOM TEOPETHUECKOTO MaTrepuaja B COJCpKAHUM MPOrpaMMbl 1O OHUOJIOTUU
MIPEyCMOTPEHO 3HAKOMCTBO C HCTOpPHEHM CTAHOBIIEHUS M Pa3BUTHUS TOW WJIM WHOW 00OJIacTu OHOJIOTHH,
BKJIaJIOM OTE€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BAKHEHIINX OMOJIOTHYECKUX U 3KOJOTHUECKUX
pooJIeM.

Lenp wusyueHuss yueOHOro mnpenmera «buonorus» Ha yriIyONIEHHOM YpPOBHE — OBJaJIeHUE
00y4aroUMMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATHHONW OpPraHM3alliy KUBBIX CUCTEM Pa3HOrO paHra u
npuoOpeTeHne yMEHHUI MCIOIb30BaTh 3TH 3HaHHS B (DOPMHUPOBAHHM MHTEpeca K onpeAenéHHOW obnactu
podeccHoHaIbHON JeATeIbHOCTH, CBSA3aHHON C OWoJIOTHEW, WM K BBHIOOPY y4eOHOro 3aBelCHUS JUISL
MIPOJIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHUsI.

JocTukenne ueau usydeHusi yuyeOHoro mnpeamera «buosorus» Ha yriay0JaéHHOM YypoBHe
o0ecrieynBaeTcs pelleHUeM CJIeIYIOUIUX 32124

OCBOCHHE OOYyYaIOMIMMHCS CHCTEMbl OHOJOTHYECKMX 3HAaHUN: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOPUSIX, KOHIICTIIIUAX, TUTIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX U MPaBHIIaX, COCTABISIONIUX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MUPA; O CTPOSHUH, MHOTOOOPa3uu U 0COOEHHOCTAX OMOJIOTUYECKUX CUCTEM
(kmeTka, opraHusM, NOMYJSLKs, BUJ, ONOTE0IIeHO3, Orocdepa); O BBIIAIOMIMXCS OTKPHITUSIX U COBPEMEHHBIX
UCCIIeIOBAaHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOy4aromMXCsSi C METOJaMH IO3HAHUS >KUBOM MPUPOJBI: HCCIEI0BATEIECKUMU
METO/JlaMU OHMOJOTHUYECKUX HayK (MOJEKYJISIPHOW M KIETOYHOM OHOJOTHH, SMOPHOJOTHMH W OWOJIOTHH

pa3sBUTUA, TCHCTUKU U CCIICKIINUU, OMOTEXHOJIOTUU U CUHTETUYECKOM 6I/IOHOTI/II/I, IaJICOHTOJIOTHH, BKOJ'IOI‘I/II/I);



METOJJAMH CaMOCTOSITEJIBHOTO MPOBEACHUS OMOJIOTUYECKUX HMCCICIOBAHUN B JIAOOPATOPUU M B MPUPOJC
(mabmroeHne, u3MepeHne, IKCIIEPUMEHT, MOICITHPOBAHNE);

OBJIaZICHUE O0YJAIOUTUMUCS YMEHUSMU: CAMOCTOSITEIbHO HAXOIUTh, aHAJIM3UPOBATh M HCIIOJIB30BaTh
OMOJIOTHYECKYI0 WH(POPMAIUIO; TIOJIb30BAaThCS  OWOJIOTUYECKOW TEPMUHOJIOTHEH ¥ CHMBOJIUKOW;
YCTAQHABJIMBATh CBSI3b MEXIY PA3BUTHEM OHOJOTMH M COIMAJIBHO-?KOHOMHYECKHMH W 3KOJOTHYECKUMHU
npoOseMaMH YeIOBEUeCTBa; OLIEHUBATH TOCIEICTBHS CBOCH JEATEIBHOCTH 10 OTHOIICHHUIO K OKPY)KAIOMICH
NPUPOJHON cpefe, COOCTBEHHOMY 3I0pPOBBIO M 3J0POBBIO OKPYKAIOMIMX JIIOJEH; OOOCHOBHIBATh H
coOmonare Mepbl NpO(UIAKTHKE WHQEKIMOHHBIX 3a00JIeBaHWN, TNpaBWIa TIOBEACHUS B TPHPOIE H
oOecrnieueHrs 0e30MacCHOCTH COOCTBEHHOM JKU3HENESTENbHOCTH B UPE3BbIUAHHBIX CUTYAUSX IPUPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKkTepru30BaTh COBPEMEHHBIE HAyYHBIE OTKPHITHS B 0071acTH OHOJIOTHH;

pa3BUTHE Y 00YJAIONINXCS MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpoIIecce 3HAKOMCTBA
C BBIAIONIMMHCS OTKPBITHSIMA ¥ COBPEMEHHBIMH HWCCJICOBAHUSAMH B OWOJIOTHH, pEIIAEMBIMH €O
npoOieMaMH, METOAOJIOTHEH  OHMOJIOTUYECKOTO  HMCCICIOBAHUS, TPOBEICHHS  JKCIIEPUMEHTAIBHBIX
WCCIIEIOBAHUM, PEIICHNsT OMOJIOTUIECKUX 33124, MOJCTUPOBAHHS OHOJIOTHIECKAX OOBEKTOB U TPOIIECCOB;

BOCIIHTaHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIIEHHSI K KUBOM MPHUPOJIE B IIEJIOM H K OT/ACITHHBIM
e€ 00beKTaM U SIBJIECHUAM; (OPMHPOBAHUE IKOJIOTUYECKOM, FT€HETUYECKO IPaMOTHOCTH, OOLIEH KyJIbTyphbl
MIOBEJICHUSI B IPUPO/IE; MHTETPALIMU €CTECTBEHHO-HAYYHbIX 3HAHUIH;

npuoOpeTeHne  0Oy4yarOIIMMHUCA KOMIIETEHTHOCTM B PAlMOHAJIBHOM  IPUPOAOIOJIb30BAHUU
(cobmrofieHe TpaBUJI TIOBEACHHWS B TPHUPOJE, OXPaHBl BUIOB, DKOCHUCTEM, Ouochepsl), COXpaHEHUU
COOCTBEHHOTO 37I0POBbS U 3/I0POBbs OKPYXAIOLIUX JIFOAEH (coOIr0neHus Mep NPO(UIAKTUKY 3a00JIeBaHUM,
oOecrieyeHne 0€30MAaCHOCTH  JKU3HEAEATEJBHOCTH B  YPE3BBIYAMHBIX CUTYyalLUsAX MPUPOAHOTO MU
TEXHOTEHHOI'0 XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS OMOJIOTMYECKUX 3HAHMHW W yMEHUH B IOBCEIHEBHOM
KHU3HU;

CO3/IaHHE YCIIOBUH 11 OCO3HAHHOI'O BbIOOpa 0Oy4arOIMMUCS WHAMBUIYAJIbHOM 00pa3oBaTeNbHOMN
TPAEKTOPUH, CIIOCOOCTBYIOLICH MOCIEaYyIOMEMY MPO(ecCHOHAIBHOMY CaMOOIPEIEICHHIO, B COOTBETCTBUU
C MHJMBUyalbHBIMH UHTEPECaMH U MOTPEOHOCTSIMHU PErHOHAa.

O10Oop oOpraHu3alMoOHHBIX (OPM, METOJOB M CPEACTB OOyueHHs OHOJIOTMM OCYLIECTBISETCA C
y4€TOM cHelU(pUKH ero CoAep KaHusl U HAIpPaBICHHOCTH HA MPOAOJDKEHHE OUOJIOTHYECKOT0 00pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpoecCUOHaIbHOTO U BBICIIET0 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBHUEM MIPU 00y4E€HUN OMOJIOTUU Ha YIIIyOJEHHOM YpOBHE SIBIISIETCS! IPOBEACHUE
71a00paTOPHBIX M NpPaKTUYEeCKUX paboT. Takxke ydacTtue 0OydyarolMXCs B BBIIIOJHEHHWU TPOEKTHBIX U
y4eOHO-MCCIIEJOBATEIbCKUX pabOT, TEMaTHKa KOTOPBIX OMpEAEsseTcss yUMTelIeM Ha OCHOBE HMMEIOIIUXCS
MaTepUaAIbHO-TEXHUYECKUX PECYPCOB MU MECTHBIX MPUPOIHBIX YCIOBHIA.

OO0Iiee YMCI0 YacoB, PEKOMEHIOBAHHBIX /IS U3y4eHHsl OMOJIOTHH Ha yriayOneHHOM ypoBHe, — 204

gaca: B 10 xmacce — 102 gaca (3 gaca B Hegento), B 11 kiacce — 102 gaca (3 gaca B HefIemI0).



1. COAEP’) KAHUE YYEBHOTI' O ITPEJIMETA

1.1. Conepxxanue oOyyenus B 10 kiacce.

CopnepxaHue IPOrpaMMbl, BBIAECIECHHOE KypCUBOM, HE BXOJUT B IIPOBEPKY TI'OCYAApCTBEHHOU
uroroBou arrecrauuu (['MA).

1.1.1. Tema 1. buosiorus Kak Hayka.

CoBpemeHHass Ouosioruss — KOMIUIEKCHasi Hayka. KpaTkas wucTopusi pa3BUTHUS OHOJIOTHUM.
Buonornyeckne Hayku W u3ydaemble MU TpoOieMbl. DyHIaMeHTalbHBIC, MPHUKIAJAHBIE W TOMCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MUpA.
[Ipodeccun, cBszanHble ¢ Ouosiorveld. 3HaueHUE OMOJOTMM B IMPAKTUYECKOW NEATENbHOCTH YeIoBeKa:
MEUIINHE, CEIbCKOM X035ICTBE, IPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IBL.

JleMoHCTpauu:

[Toptpetsl: Apucrotens, Teodpact, K. Jlunnelt, 2K.b. Jlamapk, Y. Hapsun, Y. 'apseit, I'. Mennens,
B.U. Bepnaackuii,  W.IL [TaBmoB, = W.U. MeunukoB,  H.U. BaBuno, = H.B. Tumodees-PecoBckuii,
Hx. Yorcon, ®. Kpuk, /I.K. benses.

Tabmuis! u cxembl: «CBsi3b OMOJIOTUH C APYTUMH HayKamuy, «CucreMa GMOJIOTHYECKUX HAYKY.

1.1.2. Tema 2. )KuBbIie CUCTEMBI U UX U3yYEHUE.

XKusble cucreMbl Kak TpeaMmeT ulydeHus Ouosiorud. CBONCTBA >KMBBIX CHUCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, JAUCKPETHOCTh M IIEJIOCTHOCTh, CIJIO)KHOCTb U YIOPSJIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHHU3AIHsl, CAMOBOCIIPOU3BEICHHE, PA3APaKUMOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE.

YpPOBHU OpraHM3alMy >KUBBIX CHUCTEM: MOJEKYISPHBIN, KIETOUHBIM, TKaHEBBIA, OpPraHU3MEHHBIH,
MOMYJISIIIHOHHO-BUI0BOM, SKOCUCTEMHBIH (OMoreonieHoTHUeCKUit), Onocdepusiit. [Ipouecchl, npoucxoasmime
B KUBBIX cucteMax. OCHOBHbIE MpHU3HAKU >kUBOrO. JKU3HB Kak ¢opma cyiiecTBoBaHusI marepuu. Hayku,
M3Y4YaIollKe KUBbIE CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3aluy.

W3yuenne kuBbIX cucreM. Metoasl Ouonornyeckoil Hayku. HalOmronenue, u3MepeHue,
SKCIEPUMEHT, CHCTeMaTu3alus, MeraaHanus. lloHsTHe O 3aBUCHMON W HE3aBUCHUMOW IEpPEeMEHHOM.
[TnanupoBanue skcrepumenta. [locraHoBka u mpoBepka runortes. Hymnesas runotesa. [lonstue BeIOOpKH U
e nmocroBepHOCTh. Pa3bpoc B Omonoruveckux naHHBIX. OlLEHKa T0CTOBEPHOCTH MOJTYUYEHHBIX Pe3yIbTaTOB.
[TpuunHbBI HCKaXXKEHUS Pe3yNIbTAaTOB IKcIepuMeHTa. [IoHATHE cTaTUCTHYECKOTO TeCTa.

TaGnuue! 1 cxembl: «OCHOBHBIE PU3HAKH KU3HWY», «bronornyeckue cuctemsl», «CBOMCTBA KUBOH
MaTepumn», «YpOBHHU OpraHU3alMy KUBOK IPUPOIbD», «CTpOeHUE JKUBOTHOM KIIETKU», «TKaHU )KMBOTHBIXY,
«CucTeMbl OpraHoB 4eJI0BEYECKOTO opranusMay, «buoreonenosy, «buocdepay, «MeToabl H3ydeHHs! )KUBOU
TIPUPOIBIY.

Ob6opynoBanue: maboparopHoe OOOpyAOBaHME Ui TPOBEACHHUS HAOIIONEHUM, W3MEpeHUid,

OKCIICPUMCHTOB.



[Ipaktuyeckas pabdora «Vcnoap30BaHUE PAa3TUYHBIX METOJIOB ITPH U3YYCHHUHU KHUBBIX CUCTEM).

1.1.3. Tema 3. buonorus KJIeTKu.

Krnetka — cTpykTypHO-(DYHKIIMOHATBHAS €IMHUIA KUBOTO. VCTOpUS OTKPBITHS KIETKH. PaboTh
P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIsann, M. lllneitnen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeToapl MOJEKYISIPHOM U KJIETOYHOW OHMOJIOTUH: MUKPOCKOTHS, XpoMarorpadus, snektpodopes,
METOJT MEYEHBIX aToMOB, au(p(depeHIuaTbHOe [EeHTPU(YrHpOBaHUE, KYJIBTUBUPOBAHHE  KIIETOK.
DNeKTpOHHAas MUKPOCKOIHSI.

JleMOHCTpanuu:

IToptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. Illnelinen, P. Bupxos, K.M. bap.

Tabmuipl 1 cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «Mctopusi pa3Butus
METOJI0B MUKPOCKOTIUI.

O6opynoBaHHe: CBETOBOM  MHMKPOCKON, MHUKpOIpEeNnaparbl pacTUTENbHBIX, JKMBOTHBIX W
OaKTEepPHATBHBIX KIETOK.

[TpakTruueckast padota «M3ydeHne MeTOI0B KIETOUYHOM Onosoruu (Xxpomartorpadusi, snexkrpodopes,
muddepennnansaoe neHtpudyruposanue, [1LP)».

1.1.4. Tema 4. Xumudeckasi OpraHu3aIs KJICTKH.

XUMUYECKUH COCTaB KIETKA. Makpo-, MUKPO- U YJIbTPaMHUKpOIIEMEHThl. Boma u e€ posb Kak
PacTBOPHUTEIIS, pEareHTa, y9acTue B CTPYKTYPUPOBAaHUU KJIETKH, TEIUIOPETYISILMA. MUHEpaJIbHbIE BEIIECTBA
KJIETKH, UX OHosoruyeckas posb. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KICTKH. buonorumdeckue noauMmepsl. benku. AMHUHOKHCIOTHBIA COCTaB
6enkoB. CTpykTypbl OenkoBoil Mosekynbl. IlepBuunas cTpykrypa Oenka, menTuaHas CBsA3b. BropuuHas,
TpeTU4Has, 4YeTBepTHuYHas CTpYKTyphl. JleHarypauus. CsoiictBa OenkoB. Kiaccugukanus OeikoB.
buonorndeckue GyHKIIMU OCIKOB.

VYraeBojapl. MoHOcaxapuapl, AMcaxapujbl, OJIMTOCaxapuabl M monucaxapuisl. OOwmwmi niaH
CTPOEHHUS U (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOJ0B. bruonoruueckue GpyHKIMUN yriieBOAOB.

Jlunuasl. 'mapodunsHo-ruapodoOHbie cBoiictBa. Knaccubukanus nunupos. Tpurimuepuibl,
¢dochonmunuapl, Bocku, crepouasl. buonornueckue ¢ynkuuu nunuaoB. OOmue cBoiicTBa OMOJOTHUECKUX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CaMO3aMBbIKaHUIO, TTOTYIIPOHULIAEMOCTb.

Hyxneunnossie kucnotsl. JIHK u PHK. Crpoenne nHyknenHoBbIx kucioT. Hykneoruael. IlpuHiun
komiuieMeHTapHocTu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas cnupans. MecToHaxoxaeHue u
ounonornueckue ¢pynkuuu JHK. Buast PHK. @ynkiun PHK B knertke.

Crpoenne monekyiasl AT®. Makposprudeckue cBsizu B Mojiekyine AT®. buonorndyeckue ¢pyHkuuu

AT®. BoccraHoBJIeHHBIE IEPEHOCUHMKH, UX (QyHKIMHU B KiieTke. CexBenuponanue JJHK.



CrpykTypHass Ouosorusi: OHOXMMHYecKHe U Ouodu3Mueckue MCCIeNOBaHUSA COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYpPHI OMOMOJICKYII.

JlemoHCcTpanmu:

[Moptpersr:  JI. [lomunr, [Jx. Yorcon, @. Kpuk, M. Vunkunc, P.®panknun, @. Conrep,
C. Ilpy3unep.

Huarpammsl: «PacrpeneneHne XMMHUYECKUX 3JEMEHTOB B HEXUBOW MHpupojie», «PacmpeneneHue
XMMHUYECKHX 3JIEMEHTOB B KUBOW TPUPOICH.

Tabmuuer u cxemsl: «llepuoandeckas TabnuIa XUMAYECKHX AJIEMEHTOB», «CTpOEHHE MOJIEKYITBI
BOJb», «BemectBa B coctaBe opranusmoB», «CTpoeHHE MOJeKyabl Oenka», «CTpyKTypbl OenKoBOM
MOJIEKYNbI», «CTpoeHHe MOJIEKYI YIriieBOJA0B», «CTpoeHHEe MOJEKYN JUNHA0BY, «HyKIenHOBbIE KUCIOTHIY,
«Ctpoenne monekyinbsl ATDy.

O6opynoBaHue: XuMu4eckasi ocya 1 000py10BaHHeE.

JlabopaTtopHas pabora «OO0HapykeHHE OCTKOB C TIOMOIIHI0 KAYECTBEHHBIX PEAKITHIT.

JlabopatopHast pabora «VccienmoBaHne HYKJICHHOBBIX KHCIIOT, BBIICICHHBIX U3 KIIETOK Pa3IHYHBIX
OpPraHU3MOBY.

1.1.5. Tema 5. Ctpoenue u PyHKIIMH KICTKH.

Tuns! kKIeTOK: 2yKapruoTudeckas u npokapruotudeckas. CTpyKTypHO-(YHKIHOHAIbHbIE 00pa30BaHUS
KJIETKH.

Crpoenune mpokapuoThueckon kieTku. Kierounas creHka Oakrepuii um apxeil. OcoOeHHOCTH
CTpOEHHUSI TeTepoTpo(pHON M aBTOTPO(PHON NPOKAPUOTUYECKUX KIETOK. MeCTo M pojib IPOKapHOT B
OMOLIEHO3aX.

Crpoenne u (QYHKIIMOHUpPOBaHHME JSyKapuoTHUecKod kieTku. I[lnasmatudeckas memOpaHa
(mna3manemma). CTpykTypa ImiazMatudeckoil mMeMmOpaHbl. TpaHCIOPT BELIECTB yepe3 IUIa3MaTHYECKYHO
MeMmOpany: maccuBHbIM (muddy3us, obneruéHnas auddysus), aKTUBHBIN (IEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIN TpaHcnopt). [lodynponunaemocts MemOpanbl. PaboTa HaTpHii-KanueBoro Hacoca. DHAOLUTO3:
MUHONMTO3, (aronuro3. Ok3ouuTto3. Knetounas crenka. CTpykTypa W (YHKUMU KIETOYHOW CTEHKH
pacTeHui, TpuboB.

Huromnasma. Lurto3onb.  Lutockenmer.  JIBwkenue  1utorsiazMel.  OpraHouabl  KJIETKH.
OnnomeMOpaHHBIE OpraHOM/Ibl KJIETKU: dHAoIu1a3MaTHueckas cetb (DIIC), anmapat ['oybpku, IM30COMBI,
uX cTpoeHue U (yHKUMU. B3anMOCBs3b 0JTHOMEMOpaHHBIX OPraHOWA0B KIeTKH. CTpoeHue IpaHylIspHOro
petukynyma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['maakuii (arpaHymisipHBIN)
sHAOIUIa3MaTHUeckuii petukynyMm. CekperopHas (yHkius amnmapata [ompmku. TpaHCHOpT BelecTB B

KIICTKCE. BaKyOJ'II/I PaCTUTCIIbHBIX KIICTOK. KnerouHslii coxk. TprOp.



[TosryaBTOHOMHBIE OPraHOWABI KJIETKU: MHUTOXOHApHH, IulacTuiael. CTpoeHHe U (QYHKIHH
MUTOXOHAPHUH U TacTul. IlepBudHbIe, BTOPUYHBIE U CIOKHBIC IIACTUABI (POTOCHHTE3UPYIOLIUX IYKAPUOT.
XJI0pOIIACThI, XPOMOILIACTBI, JIEMKOIIACTHI BBICHIUX PACTEHUM.

HememOpanusie opraHoupl kineTkd CTpoeHHe W (QYHKIMHM HEMEMOPAHHBIX OPraHOWIOB KIIETKH.
PuGocombl. MukpodunamenTsl. Mpieunsie kiaetku. Mukporpybouku. Knerounsrii nientp. CtpoeHue u
JBUKEHHE KI'YTUKOB U pecHU4eK. MUKpOTpyOOUKH LMTOIIIa3Mbl. LleHTpHOIIb.

Snpo. Obosouka sigpa, XpOMaTHH, KapHOIUIa3Ma, SIIPBIINIKH, WX CTpOCHHE M (YHKIHUH. SIepHbIi
0enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacnoIoKeHNE XpOMOcoM B uHTep(ha3HoM sape. benku xpomaTrHa
— THCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAs XapaKTEpUCTHKA KIETOK J3YKapUOT (pacTUTENbHOMH,
KUBOTHOM, TpHUOHOI).

JleMoHCTpauu:

[Toptpetsr: K.C. Mepexkosckuit, JI. Maprynuc.

Tabmuipsl u cxembl: «CTpoeHue 3yKapHOTHYECKOW KieTkn», «CTpoeHue S>KHBOTHOW KIIETKH,
«CTpO€HHE pPacTUTENBHOU KIETKN», «CTpOCHHE MUTOXOHAPHUMN», «Snpo», «CTpoeHHe MpOKapHOTUYECKON
KIIETKI.

OO6opynoBaHMe: CBETOBOM MMKPOCKOI, MHKPOIIPENaparbl PacTUTENIBbHBIX, JKUBOTHBIX KIIETOK,
MUKpOIIpEnapaThl 0aKTepHaTIbHBIX KIETOK.

JIabopatopHas pabota «/3ydeHne cTpoeHus KIETOK pPa3IMUHbIX OPraHU3MOBY.

[IpakTuueckas padota «M3yueHne CBOMCTB KJICTOUYHON MEMOpPaHBD».

JIabopatopHas pabota «/ccnenoBanue mia3sMoin3a 1 JIemia3Moiin3a B paCTUTEIbHBIX KIETKaX».

IIpakTnyeckas pabdora «/3ydyeHue 1BUKEHHUS UTOIUIA3MbI B PACTUTEIbHBIX KIETKaX).

1.1.6. Tema 6. OOMEH BEIIECTB M MPEBPAIIEHNE YHEPTHUU B KIIETKE.

AccuMmisiiig ¥ JUCCUMWIISIIMSA  — JBE CTOPOHBI MeTabosn3Ma. Tumbl OOMEHa BEILECTB:
aBTOTPOGHBIH U reTepoTpodHBIA. YyacThe KUCIOpoJa B OOMEHHBIX Ipoleccax. JHEPreTHYecKoe
oOecnieyenue kieTku: npespamieHne AT® B oOMeHHbIX nponeccax. PepMEeHTATUBHBIN XapakTep peakuui
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTpPOCHHME, CBOMCTBa M MexaHu3M jaedcTBus. KodepMeHTHI.
Otnuuusg (GepMEHTOB OT HEOPraHUMYECKUX KaTaau3aTopoB. benku-akTUBaTOpbl U OENKU-UHTUOUTOPHI.
3aBHCHMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKLUI OT PA3IHMUHBIX (PAKTOPOB.

IlepBUuHBIN cCHHTE3 OpraHMYecKUX BeulecTB B KieTke. PotocunTe3. CBeToBas U TeMHOBas (asbl.
ITpoaykTuBHOCTE (hoTOCHHTE3a. BnusHHMe pa3iauyHbIX (AKTOPOB HAa CKOPOCTh (POTOCHHTE3a. 3HAueHHe
¢dboTocuHTE3A.

XemocunTe3. Pa3sHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUUIUpYOlHe OakTepuw,

)KCHC306aKTepI/II/I, cep06aKTepHH, BOOOPOJIHBIC GaKTepI/II/I. 3HaueHHE XEMOCHHTE3a.



AmnaspoOnbie oprann3Mbl. Buner 6poxenus. [IpoaykTsl OposKeHUSI U UX UCIIOJIb30BAaHUE YETIOBEKOM.
AHa3poOHBIE MUKPOOPTraHU3MBI KaK 0OBEKThI OMOTEXHOJIOTHH U BO30YIUTEIH 00JIe3HEH.

AdpoOHBIE OpraHU3MBL. DTambl dHEpreTHdeckoro oomena. [loaroroButenbHbIN dTam. [nukomn3 —
OECKUCIIOPOIHOE PACIIEIUICHHE TITIOKO3BI.

buonoruueckoe oxkuciaeHHe, WM KIETOYHOE JbIXaHue. Pojib MHUTOXOHApPUN B Ipoleccax
ononornueckoro okucienus. Lukmmaeckue peaknun. OxkucnurensHoe dpochopunmpoBanue. [Ipenmymiecta
a’poOHOTO TTyTH 0OMEHA BEIIECTB Mepel aHa3pOOHBIM. DP(HEKTUBHOCTH YIHEPTSTUIECKOTO OOMEHA.

JleMoOHCTpanuu:

[optpersr: M. Ilpuctiu, K.A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuemn,
I'.A. 3aBap3uH.

Tabmuubr u cxembl: «DOTOCUHTE3Y», «IHEpreTuueckuii oomen», «buocunres Oenka», «CTpoeHHe
bepmeHTa», «XeMOCHHTERY.

O6GopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHHWE [JIsi TPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JlaGoparopHas paboTa «/3yueHue KaTalIuTUYECKON aKTMBHOCTH ()EPMEHTOB (Ha MpUMeEpPEe aMuiiasbl
WJTU KaTajasbl)».

JlaGopaTopHast pabota «M3ydeHue (HepMEHTATUBHOTO pacIISIICHUs] TEPOKCHIa BOJOpOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHnas pabora «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JIaboparopHas pabota «CpaBHEHHE MPOIIECCOB OPOKEHUS U AbIXaHUSD).

1.1.7. Tema 7. HacnencTBenHass uHGOpMaIMs ¥ peain3anus e€ B KICTKE.

Peakuuu marpuuHoro cunresa. [IpyHIMIT KOMIUIEMEHTapHOCTH B pEaKUUAX MATPUUYHOTO CHHTE3A.
Peanmuzamus  HacnenctBeHHo uHMopmaruu. [eHeTHYeCKMid KOJ, €ro CBOWCTBA. TpaHCKpUIIHS —
Marpuunblii cunte3 PHK. [lpuHIMnDBl TpaHCKpUNIUMU: KOMIUIEMEHTAPHOCTh, AaHTHUIIAPAILIEIbHOCTD,
ACUMMETPUYHOCTb.

Tpancnsamus u e€ stanbl. Yuactue TpaHcnoptHbix PHK B Onocuntese Oenka. YcinoBus Ouocunresa
oenka. KogupoBanne aMuHOKHUCIIOT. Posib pubocom B OMocuHTE3€e Oemka.

Opranuzanys T€HOMa y MPOKapUOT U JYKapHOT. Perynsnus akTUBHOCTH TE€HOB y MPOKApHUOT.
I'unore3a omnepona (P. KakoO, XK. Mano). Perymsiuus oOMEHHBIX HpolleccoB B KieTke. KieTouHbIi
rOMEOCTa3.

Bupychl — HeknerouHbie (GOpMBI )KU3HU M OONHraTHble napa3uTbl. CTpOCHHE MPOCTHIX M CIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycuble 3aboneBaHusi 4eigoBeka, >KMBOTHBIX, pactenuil. CIIMJ], COVID-19, conuaneHble H
MEUIIMHCKUE TTPOOIEMBIL.

JleMoHCTpanuu:



[Toprpetsr: H.K. Konbuos, /I.1. IBaHOBCKUIA.

Tabmuuer u cxemsl: «brocunres 6enkay, «I'eneTnueckuii Koy, «Bupycs», «baktepuodarmy.

[Ipaktuyeckas padora «Co3nanne MO BUPYCa.

1.1.8. Tema 8. )Ku3HEHHBIN IIUKIT KICTKH.

Knerounsrlii nuki, ero mepuonsl u perymsimus. MuTepdaza m muto3. OCOOEHHOCTH MPOIIECCOB,
nporekaomux B uHTepgase. IlogroroBka kinerku k aeneHuto. IlpecuHreTnueckuil (MIOCTMUTOTHYECKUH),
CUHTETUYECKUN U MOCTCUHTETUUECKUN (IPEMUTOTUYECKHI) TePHOIbl HHTEP(PA3HI.

Marpuunsiii cunte3 JJHK — permmkanms. IlpuHnuner permukanuu JIHK: xoMmmiemMeHTapHOCTS,
ITOJYKOHCEPBATUBHBIM CHHTE3, aHTUNApauieabHOCTh. Mexanusm permmkanuu  JIHK.  Xpomocomsr.
Crtpoenue xpomocoMm. Temomepsl u Temomepasa. XpoOMOCOMHBIN HA0Op KJIETKH — KapUOTHIIL. JIUTUIONIHBIN 1
rarIouIHbIN Habopbl XpoMocoM. ["'oMooruuHbie XpoMocoMbl. [10J10BbIE XpPOMOCOMBI.

Jlenenue kxietkd — MuTo3. CTaauu MUTO3a M MPOUCXOJSIIME B HHUX MpoIecchl. THUIBI MHTO3a.
Kaprokunes n nutoknnes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsinus MuTOTHYECKOTO LIMKIIA KIETKHU. [IporpaMMupyemas kjaeTouHasi THOeNb — alomnTo3.

Knertounoe si/1po, XpoMOCOMBbI, PYHKIIMOHAIbHAS TEHOMUKA.

JleMOHCTpanuu:

Tabmuubl u cxembl: «KU3HEHHBIN MUK KIETKW», «MuT03», «CTpoeHHe XpoMocomy, «Permukams
JAHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapaTsl: «MHTO3 B KJIETKaX KOPEIIKa JIyKay.

JIaGopatopHas pabota «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».

JIaGopatopHass pabora «HabmroneHue MuTO3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka (Ha TOTOBBIX
MUKpOIIpernaparax)».

1.1.9. Tema 9. Ctpoenue u pyHKIIUHU OPTaHH3MOB.

buosornyeckoe paszHooOpasue opraHuzMoB. OIHOKIETOUYHBIE, KOJIOHHAJIbHBIC, MHOI'OKJICTOYHBIE
OpraHu3MBl.

OCOOEHHOCTH CTPOCHHUSI M JKU3HEIEATENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrtepuu, apxew,
OJITHOKJIETOYHbIE I'PUOBI, OAHOKIETOYHbIE BOJOPOCIH, APYrue NpoTUcThl. KosloOHHaNbHBIE OpraHu3MBl.

B3aumocCBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, opraHbl U CUCTEMbI OpraHoB. Opranusm
Kak enuHoe nenoe. ['omeocras.

Txanu pacteHuil. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas, MOKPOBHAs, IMPOBOJAIIAL,
OCHOBHas, MexaHnueckas. OCOOEHHOCTH CTPOCHHUs, PYHKIMH U PACIOJIOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHu >KMBOTHBIX M 4YEJNOBEKAa. THIBl JKMBOTHBIX TKAHEH: SMNUTENUAJIbHAS, COCAWHUTENbHAS,
MblIIIeyHasi, HepBHast. OcOOEHHOCTH cTpoeHHs, GYHKIUI U PACHONOKEHHUs TKaHEeW B OpraHax >KUBOTHBIX U

YCJI0BCKaA.



Opranbl. BereratuBHble U reéHEpaTUBHbBIE OPraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX
1 yenoBeka. OyHKIMY OpraHoB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrtenuil. CkKeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. Hapy)xHbII1 1 BHyTpeHHUH ckener. CTpO€HHE U TUIIBI COEAMHEHUS KOCTEM.

JIBuKeHHEe OpraHu3MoB. JIBWKEHUE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMIIHOE, >KIYTMKOBOE,
pecHuyHOE. [IBMKEHHE MHOTOKIETOYHBIX PACTEHUM: TPOIM3MBI M HACTUU. J[BHJKEHHME MHOIOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbIIeyHas cucrema. Peduexc. CkeneTHbIe MBI U HX paboTa.

[Intanne oprannsmMos. llornonenne BOabI, yrIeKUCIOrO ra3a i MUHEPaIbHBIX BEIECTB PACTCHUSIMH.
[Intanue >KMBOTHBIX. BHYTpPHUIOJIOCTHOE M BHYTPHUKJIETOYHOE nuIleBapeHue. IIuTtaHne nO3BOHOYHBIX
AKUBOTHBIX. OTAENbl NMUIIEBApUTEIbHOTO TpakTa. [IumeBapurensHbie kenesbl. [IuieBapuTensHas cucrema
YEJI0BEKa.

Jlpixanue opranu3MoB. Jlpixanue pactreHuid. [lpixanuwe >xuBOTHBIX. Juddy3us ra3oB uyepe3
MOBEPXHOCTh KJeTku. KoxHoe npixanue. JlprxarenpHas MOBEpXHOCTH. JKaOepHoe W JETOYHOE JBIXaHUE.
JIpIXaHue IT03BOHOYHBIX JKMBOTHBIX W 4YEJIOBEKAa. OBOJIOINHMOHHOE YCIOKHEHHE CTPOEHUs JETKUX
ITO3BOHOYHBIX >KMBOTHBIX. J[pIXaTelbHas cHcTeMa 4YeloBeKa. MexXaHW3M BEHTWIILUMU JIETKMX y NTHI U
MIeKonuTamux. Perynsanus apixanus. JlpixareiabHble 00bEMBI.

TpaHcOpPT BEIIECTB y OPraHU3MOB. TpaHCHMOPTHBIE CUCTEMBbI pAacTeHUH. TpaHCHOPT BEIIECTB Yy
*KUBOTHBIX. KpoBeHOCHas cucrema u €€ opraHbl. KpOBEHOCHas cuCTeEMa NO3BOHOYHBIX JKHBOTHBIX H
yenoBeka. Cep/e, KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru kpoBooOpaiieHusi. DBOTIOMUOHHbIE YCIOKHEHUS
CTPOEHUSI KPOBEHOCHOW CHUCTEMbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perymsuus.

Beinenenune y opranusmoB. Beinenenue y pacrenuil. Beigenenue y xuBOTHbIX. COKpaTHTENIbHbBIE
Bakyosid. Opransl Boiaenenus. OunbTpanus, cekpenuss 1 oOpaTHOE BCAchIBaHHWE KaK MEXaHU3MBbI pabOThI
opraHoB BblAesIeHUs. CBA3b MOJIOCTU Tela C KPOBEHOCHOM M BBIACJIMUTEIBHON cucTeMaMu. Bwinenenue y
MMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenue u dynkiuumonuponanue Hedpona. OOpa3oBanue
MOYH Yy YeJIOBEKa.

3amMra y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M LHCTHI
IIPOCTEHIINX. 3aluTa y MHOTOKJIETOUYHBIX pacreHuid. Kyrukyna. CpeacrtBa macCHBHOM M XUMHYECKOU
3aIuThl. ODUTOHLIMIBL.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX NpoM3BOJHBIE. 3alluTa OpraHu3Ma OT
Oone3neld. MMMyHHas cucrema uenoBeka. KieTouHbIi M TyMOpanbHbIi HMMYHHUTET. BpoxnéHHBIN H
npuoOpeTEHHBIN crenuduuecknii UMMyHUTET. Teopust KIOHAJIbHO-celneKTHBHOro umMmynutera (I1. Dpmux,
®.M. bepner, C. Toneraa). BocnanuTenbHble OTBETbl OpraHu3MOB. PoJib BpOXKIEHHOTO MMMYHHMTETa B
Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxkuMocTs M peryisiyss y OpPraHu3sMoB. Pa3apakuMoCTh y OJHOKIETOYHBIX OPraHU3MOB.

Takcucsl. Pa3I[pa)KI/IMOCTB U peryanua 'y paCTeHHﬁ. PocToBEbIe BelllecTBa M UX 3HAYCHHUE.



HepBHast cuctema u pedieKTopHas peryisius y XUBOTHBIX. HepBHas cucremMa u €€ OTICIBI.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBbI Y >KHUBOTHBIX. OTIENbl TOJOBHOTO MO3ra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas ayra. be3ycioBHbIC U YCIOBHBIE pe(ICKCHI.

['ymMopanbHast perynsiius U 3HJAOKPUHHAS CHCTEMa XMUBOTHBIX M uesnoBeka. JKene3bl SHIOKPUHHOU
CUCTEMBl W HX TOPMOHBI. JlelcTBHME TOPMOHOB. B3aMMOCBSI3b HEPBHOM W 3HIOKPUHHOM CHCTEM.
I'mmoranamo-runoduzapHas cucrema.

JlemoHCcTpanmu:

[Toptper: N.II. [1aBnoB.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKJIETOYHBIE BOJAOpOCINy, «bakTepuny,
«[Ipocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBbl OpPraHoB MO3BOHOYHBIX KHUBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pacteHuit», «KopHeBble cucteMbl», «CTpoeHue ctelnsy,
«CTpoeHrue JNUCTOBOM IUIACTUHKMNY, «TKaHW KUBOTHBIX», «Ckenmer denoBeka», «llumeBapurenbHas
cucrtemay, «KpoBeHocHas cucteMay, «JlpixarenpHas cucreMma», «HepBHas cucremay, «Koxay, «MpbliieuHas
cucteMay, «BwimenurensHas cuctemMay, «IHAOKpHHHAS cuctema», «CTpoeHue MBIIIbD, «MMyHUTETY,
«Kumeunomnosnoctapie», «Cxema MUTaHus pacTeHU», «KpoBEeHOCHBIE CHCTEMBI TTO3BOHOUYHBIX YKUBOTHBIXY,
«Ctpoenue ruapsl», «CTpoeHue IlaHapun», «BHyTpeHHee CTpOeHHE MT0XKAEBOTro 4epBs», «HepBHas
cucrema poio», «HepBHas cuctema nsrymkny, «HepBHas cucrema npecMmbikaromuxcs», «HepBHas cucrema
ntuny, «HepBHas cuctema MieKkonuTaomux», «HepBHas cuctema yenoBekay», «Pedexcy.

O6opynoBaHue: CBETOBOM  MHMKPOCKON, MHKpONpEernaparbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MHUKpOIpenaparsl TKaHel, paKOBUHbI MOJUIFOCKOB, KOJUIEKIIMN HACEKOMBIX, UTJIOKOKHUX, )KUBBIE SK3EMILISAPBI
KOMHATHBIX PAacTeHUH, repOapuu pacTeHUU pa3HBIX OT/EJIOB, BIAXHBIE MpENapaThl >KUBOTHBIX, CKEJEThI
MMO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET ueJoBeKa, 00opyaoBaHuE s
JEMOHCTpAIMM MOYBEHHOTO W BO3JAYIIHOTO MHUTAaHUS PACTEHHUM, pacleIUIeHUs Kpaxmana U OelKOB IOJ
neiictBueM (epMeHTOB, 000pyIOBaHUE AJIsl IEMOHCTPALMU OIBITOB MO HM3MEPEHUIO KU3HEHHON €MKOCTH
JErKNUX, MEXaHU3Ma JbIXaTEeIbHBIX ABUKEHUN, MOJIETU TOJOBHOIO MO3ra Pa3IMUHbIX KHUBOTHBIX.

JlaboparopHas pabota «/3yueHue TkaHeil pacTeHUID.

JlaboparopHas paboTa «/3yueHue TKaHel JKUBOTHBIX.

JlaboparopHas paboTa «/3yueHue opraHoB IBETKOBOTO PACTECHUS.

1.1.10. Tema 10. Pa3mHOXkeHHE U pa3BUTHE OPIaHU3MOB.

@opMBI  pa3MHOXKEHHS OpPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U TMOJIOBOE. Buel
0€ecIoI0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTaIus, KIOHUPOBaHHUE.

[TonoBoe pa3mHoxkenue. IlonoBeie kneTku, mam ramersl. Meio3. Cragum meiioza. lloBenenue
xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cMpIci Meio3a 1 M0JIOBOTO Ipouecca. Meio3 u ero

MCCTO B KU3BHCHHOM IHKJIC OPraHUu3MOB.



[IpenzaponpimeBoe paszputue. ['amerorene3 y >kuBOTHBIX. [losoBbie >kene3bl. OOpa3zoBanue u
pa3BUTHE NOJIOBBIX KJIeTOK. CriepmaToreHes u ooreHe3. CTpoeHuE MOJI0BBIX KIETOK.

Omo10TBOpEHNE U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OTUIONOTBOPEHUS: HAPYXKHOE,
BHyTpeHHee. [lapreHorenes.

WunuBuayanbHOE pa3BUTHE OPraHM3MOB (OHTOreHe3). OMOpUOJIOTHsT — Hayka O pa3BUTUHU
opraam3moB. Crtaauu 3MOpHOTeHE3a JKMBOTHBIX (Ha mpumepe Jiarymku). Jpobnerwe. Tumbl apoOiieHus.
OcobeHHoCTH JpOOIEHUST MIIEKOTMTAIOUINX. 3apO/bIIIEBIC JIUCTKU (TacTpyisnus). 3akiagka OpraHoB H
TKaHeW M3 3apoJBIIIEBBIX JIMCTKOB. B3auMHOe BiMsHHME dYacTell pa3BHUBAIOIIETOCS —3apojbliia
(oMOpHoOHanbHAsT MHIYKIMS). 3akiajka IJJaHa CTPOEHHUs >KMBOTHOTO KakK pe3yidbTaT HepapXU4eCKUX
B3aMMO/ICHCTBUIN T€HOB. BiusiHue Ha SMOpHOHATBHOE PA3BUTHE PA3THMYHBIX (DAKTOPOB OKPYKAIOIIECH CPEIBI.

Poct u pasBurue xuBoTHbIX. [locTaomMOpuoHanbHbIM mnepuon. Ilpsimoe u HempsMoe pa3BUTHE.
Pa3Butne ¢ meramopo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HaueHue
MPSIMOTO U HENPSIMOTO Pa3BUTHUS, UX pacHpOCTpaHEHHE B MpHpoje. THIbl pocTa >KUBOTHBIX. DaKTOPHI
PEryISAINU POCTa KUBOTHBIX U YyenoBeka. CTaauy NoCcTaMOPUOHAIBHOTO PA3BUTHS Y )KUBOTHBIX U YEJIOBEKA.
[lepuoapl oHTOreHE3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOrHYecKre MPOLECCHI.

PasmHoOkeHne u pasButhe pacrteHuid. ['amerodputr u crmopodur. Meio3 B KU3HEHHOM ITHKJIE
pactenuii. O6pazoBaHue CIop B mpolecce Meio3a. ['ameTtorenes y pacrenuid. OnioI0OTBOPEHHUE U Pa3BUTH €
pacTUTENBHBIX OPraHU3MOB. J[BOMHOE OTUIOJOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE
CEMEHU.

MexaHu3Mbl peryyisiliii OHTOI'€HE3a Y PACTEHUN U KUBOTHBIX.

JleMOHCTpanuu:

[Toptpetsr: C.I'. HaBamun, X. [lIneman.

Tabmuplt u  cxembl: «BereratuBHoe pa3MHOkeHHE», «Tunbl 0Oecrnosoro pa3sMHOKEHHUAN,
«Pa3MHOX€EHHE XJIaMUAOMOHaIbD», «Pa3MHOXkeHue HBrieHb», «PasMHOXKeHUE THUIPBDY, «Meno3»,
«XpoMocombl», «['amerorenes», «CrTpoeHue SHUUEKIETKH M crnepMaro3onjay, «OCHOBHBIE CTaJuU
oHTOreHesa», «lIpsmoe u Hempsimoe pa3Butue», «Pa3BuTue Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nATymKum», «J/[BOlHOE OIUVIOJIOTBOPEHHME Yy LBETKOBBIX pacTeHui», «CTpoeHue CceMsiH
OJIHOJIOJIbHBIX WM JBYOJBHBIX pacTeHUi», «KM3HEHHBIH LUKI MOPCKOW KamycCThbl», «/KU3HEHHBIA LUK
Mxay, «Ku3HEeHHBIN LUK MaNOPOTHUKAY, « ) KU3HEHHBINA LUKII COCHBD.

OO6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOMpENnaparhbl sSIMIEKIeTOK U CHepMaTO30UI0B, MOJIENb
«IMKa pa3BUTHS JIATYLIIKHA.

JIaGopatopHas pabota «/3ydeHne CTpOeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENaparaxy.

[IpakTuyeckas pabota «BplsiBIeHHE TPU3HAKOB CXOCTBA 3apOAbIIIEH TO3BOHOYHBIX AKHUBOTHBIX).

JIaGopatopHas pabota «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIUX PACTEHUID.

1.1.11. Tema 11. I'eneTuka — HayKa O HAaCJIEJCTBEHHOCTH U U3MEHYUBOCTH OPI'aHU3MOB.



Hctopust CTaHOBIIEHHS W pa3BUTHS TEHETHKH Kak Hayku. Pabotel I'. Mengens, I'. ne @pwu3a,
T. Moprana. Posib oTedecTBeHHBIX Yu€HbIX B pa3Butuu renetuku. Padoret H.K. Kosnbuosa, H.. BaBusosa,
A.H. benozepckoro, I'.JI. Kaprieuenko, }0.A. ®unmumyenko, H.B. Tumodeena-Pecosckoro.

OCHOBHbBIE T'€HETHYECKHUE IOHATUS U CHUMBOJBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJlJIEJIbHBIE TEHBI,
QIbTEPHATUBHBIC MPU3HAKW, JOMHUHAHTHBIM U PEIIECCUBHBIA MPHU3HAK, TOMO3UTOTa, TE€TEPO3UT0Ta, YUCTAs
JTUHUS, TUOpUIBL, TeHOTHT, (heHOTHIT. OCHOBHBIC METO bl TCHETHKH: THOPUIOIOTUICCKHMA, IMTOJIOTHICCKHH,
MOJIEKYJISIPHO-T€HETHYECKHUIA.

JleMoOHCTpanuu:

[Moptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H.K. Konsiios, H.M. BaBunos, A.H. benozepckuii,
I'.JI. Kapnieuenko, FO.A. ®ununyenko, H.B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeTo1bl TeHETUKNY, «CXEeMbI CKPELTUBAHUS.

JlabopaTtopHnast pabota «JIpo3odmiia kak 00bEKT reHeTUYECKUX UCCIICIOBAHHIN.

1.1.12. Tema 12. 3aKkOHOMEPHOCTH HACIIEJACTBECHHOCTH.

Mounorubpuanoe ckpemupanue. [lepsbiit 3akoH Menaens — 3aKoH equHo00pa3us THOpUI0B MEPBOTO
nokosieHusi. [IpaBuwiio nomuHupoBanus. Btopol 3akoH MeHaenss — 3aKOH pACIICTUICHUS TPU3HAKOB.
[uTonornyeckue OCHOBBI MOHOTHOPUAHOTO CKpeluBaHus. [ umoTe3a 4YncToThl raMer.

AHanuzupyroiiee ckpeuuBanue. [IpoMexyTOuHBIM XapakTep HaciaeqoBaHus. PacmieruieHue
MIPU3HAKOB IIPU HETMIOJHOM JJOMUHHUPOBAHHUMU.

JurubpugHoe ckpemmBaHue. TpeTuid 3akoH MeHens — 3aKOH HE3aBUCHUMOTO HAacJeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI AUTHOPUAHOTO CKPEIIUBAHHUS.

CuerienHoe HacnenoBaHue mnpusHakoB. Padoter T. Moprana. CremnyieHHOE HaclieZJOBaHHE T'E€HOB,
HapylIEHUE CLEIJICHUS MEXKy FT€HaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

['eneTuka nmomna. XpoMOCOMHBIN MEXaHU3M ONPEJEICHUS N0JIa. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTrHbIil ¥ rereporaMeTHbll MoJ. ['eHeTmyeckas CTpyKTypa IOJOBBIX XpomocoM. HacnemnoBanue
MIPU3HAKOB, CLEIUICHHBIX C IOJIOM.

l'enotun kak wnenoctHas cucreMa. [lnefiorporuss — MHOXKECTBEHHOE JCHCTBUE TIEHA.
MHOXeCTBEHHbIN aiienu3M. B3auMopeilcTBue HealeabHbIX TIeHOB. KoMIIeMEeHTapHOCTh. JONHCTa3.
[Tonumepus.

I'eneTnyeckuii KOHTPONb PA3BUTHUS PACTEHUH, KUBOTHBIX M UEIOBEKA, a TakKe (PU3UOIOTUYECKUX
MIPOLIECCOB, TIOBEJICHUS! U KOTHUTUBHBIX (PYHKIUH. [ eHeTHUeckne MeXaHU3Mbl CHMOUOTEHEe3a, MEXaHU3MbI
B3aUMO/JICHCTBUSL «XO3IMH — TMapa3uT» U «XO35SUH — MHUKpOOHOM». ['eHeTHdeckre acmeKThl KOHTPOJS U
W3MEHEHHUS HACJIEICTBEHHOM NH(OPMAIIUK B IOKOJICHHSIX KJIETOK U OPTraHU3MOB.

JlemoHCTpanuu:

[Toptpetsr: I'. Mennens, T. Mopras.



Tabmuuet u cxembl: «llepBelii U BTOpoM 3akoHbl Menzaens», «Tperuit 3akon Mennens»,
«AHanuzupyollee ckpeniuBanue», «Henomnoe nomuHupoBanue», «CLeneHHOE Hacae10BaHUE ITPU3HAKOB
y apo3oduisl», «I'eHernka nona», «Kapuotumn uenosekay, «Kapuotun aposzodumibn», «KapuoTur NTULED,
«MHOECTBEHHBIN aJjIeIN3M», «B3auMoIeicTBIE TSHOBY.

O6opynoBaHue: MOJEINb Ui JEMOHCTPALMU 3aKOHOB €IMHO00pa3usl THOpUIOB NEPBOrO MOKOJIECHUS
Y pacUICIUICHUS IIPU3HAKOB, MOJIENb JJIA JIEMOHCTPALMU 3aKOHA HE3aBUCUMOTO HACJIEIOBAHMS IIPU3HAKOB,
MOJENb U1 JEMOHCTPAllMM  CLEIUICHHOIO  HACIEJOBAHMS  INPHU3HAKOB, CBETOBOM  MHKPOCKOIL,
MUKpomnpenapar: «J{po3oduiay.

[IpakTnueckas padota «/3ydeHue pe3yapTaTOB MOHOTUOPUHOTO CKPEIIMBAHUS Y IPO30(PHIIBD).

[IpakTnueckas padota «M3ydeHue pe3yabTaToB AUTHOPUAHOTO CKPEIIUBAHUS Y JPO30(DUITBD).

1.1.13. Tema 13. 3aKkOHOMEPHOCTH U3MEHYHBOCTH.

BsaumopneiictBue reHotuna u cpeabl npu opmupoBaHuu ¢eHotuna. V3MeHUMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBIE MPU3HAKKU. BUIBI N3MEHUNBOCTH: HEHACIIECACTBEHHAS U HACIEICTBEHHAS.

MonudukanonHass HU3MEHUMBOCTb. Poiib  cpenbl B (OPMHUPOBAHUU  MOJU(PHUKAMOHHOMN
n3MeHunBocTl. Hopma peaxium npusHaka. BapuarmonHsslil psa u BapuannonHas kpusas (B. Moranncen).
CaoiicTBa MOAM(PUKAIIMOHHON N3MEHUNBOCTH.

l'enoTunuueckass = u3MeHUYMBOCTb.  CBOMCTBA  TIE€HOTUIIMYECKOW  HM3MEHYMBOCTH.  Buasl
TFeHOTUITNYECKO U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallHOHHASI.

KoMmOvHaTtuBHAsT W3MEHYMBOCTh. Mei03 W TOJOBOW TpPOIecC — OCHOBa KOMOMHATHUBHOM
M3MEHYMBOCTU. POsIb KOMOMHATHUBHON M3MEHYMBOCTH B CO3JJaHUH F€HETHUECKOTO Pa3HOOOpa3us B Mpeienax
OJIHOTO BHUJA.

MyranroHHas U3MEHYMBOCTb. Buabl MyTanuii: reHHbIE, XpOMOCOMHbBIE, TeHOMHbIE. CIIOHTaHHbIE U
WHIYLIMPOBAaHHbIE MyTalMH. SnepHble M OUTOIUIa3MaTthyeckue Myranuu. CoMaTH4YEeCKUE M IOJIOBBIE
MyTtauuu. [IpuunHbl BO3HUKHOBEHUS MyTaluii. MyTareHsl U UX BJIMSHUE Ha OPraHU3Mbl. 3AKOHOMEPHOCTH
MYTallMOHHOIO  IpoLecca. 3aKOH TIOMOJIOTMYECKMX PSAOB B  HACIEACTBEHHONM  HM3MEHYMBOCTH
(H.W. BaBmiioB). BHesiiepHas "3MEHYMBOCTD U HACJIEACTBEHHOCTD.

JlemoHcTpauu:

IToptpetsr: I'. ne ®pus, B. Morauncen, H.M. Bapunos.

Tabmumet  u cxeMbl:  «Buabl  u3aMeHunBocTH», «MoaudukanMoHHass  U3MEHYUBOCTHY,
«KomOuHaTHBHAsT M3MEHYMBOCTBH», «Meio3», «OmnonoTBopenue», «leHeTndyeckue 3a0o0JeBaHUS
4yernoBeKay, « Buasl Mmyrauny.

OO6opynoBaHue: >XKMBble U IepOapHbIE HK3EMIUIAPbl KOMHATHBIX pacTeHui, pucyHku ((oTtorpadum)
KUBOTHBIX C Pa3IUYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopatopHass paborta «MccnenoBaHue 3aKOHOMEpPHOCTEH MOAMDUKAMOHHOW W3MEHUYMBOCTH.

HOCTpOeHI/IC BapHualiMOHHOTO psJia U BapHaHHOHHOﬁ KpHBOfI».



[TpakTudeckas paborta «MyTtanuu y 1po30(uiisl (Ha TOTOBBIX MUKPOIIPENaparax).

1.1.14. Tema 14. 'enetnka 4yenoBeka.

Kapuotun uyenoBeka. MexayHapoaHas MNporpaMma HCCIEIOBAHUS T'€HOMa 4YeJoBeKa. MeTomapl
W3YYCHHUS TCHETHKH 4YeJIOBEKA: T'CHECAJOTUYCCKHMA, OJIM3HEIOBBIM, ITUTOICHETHYCCKUH, MOMYIISIIHOHHO -
CTATUCTUYECKUU, MOJEKYIApHO-TeHEeTHYeCKUd. COBpPEMEHHOE OIPEACICHUE TE€HOTHUIA: IOJTHOTCHOMHOE
CEKBCHHpPOBAHUE, TICHOTUNHUpPOBaHWE, B TOM uuciae ¢ nomoiubto [I[[P-ananmusza. HacmencrBeHnHbie
3a00JieBaHMs deJOBEKa. ['@HHBIE W XPOMOCOMHBIC OOJIC3HM 4eNoBeKa. bONe3HM C HaCIeICTBEHHOM
MPEAPACIIONOKEHHOCThI0. 3HAUEHUE MEIUITMHCKON T'eHETUKH B MPEAOTBPAICHUN U JICUCHUH T€HETUUECKUX
3a0o0sieBaHMI 4esloBeKa. MeIuko-TeHeTudeckoe KoHcyabTUpoBaHue. CTBoJioBble KkieTkH. [loHsaTue
«TEHETUYECKOTO Tpy3a». DTUUYECKHE AaCIeKThl HCCIEAOBaHUN B 00JacTH pPEJaKTUPOBAHUS TEHOMAa W
CTBOJIOBBIX KJIETOK.

'eneTndeckue QGakTopsl TOBBIMIEHHONW YYBCTBUTEIBHOCTH 4YelIOBeKa K (U3UYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKalomied cpeapl. ['eHeThdeckass NpenpacrlofioKeHHOCTh YeJIOBEeKa K
MaTOJIOTHSIM.

JleMoHCTpauu:

Tabmuer u  cxembl: «Kapuotun uenoBeka», «MeToAbl HU3y4eHUS TEHETHKU 4YelOBEKay,
«['eneTnueckue 3a00J€BaHUS YETOBEKAY.

[TpakTrueckas pabota «CoCTaBJICHHE W aHAIN3 POJIOCIOBHOM.

1.1.15. Tema 15. Cenekuusi OpraHu3MOB.

JoMecTukanusi U celeKusa. 3apoXJIeHUE CeleKIuu U aomectukanuu. Ydyenue H.M. BaBuioBa o
LlenTpax mpOUCXOXKACHUS U MHOrooOpasus KylIbTYypHBIX pacTeHui. Poyib cenekuuu B CO3aHUU COPTOB
pacTeHuil U nopoJ XUBOTHBIX. COpT, mopoaa, MTaMM. 3aKOH TOMOJIOTMYECKUX PsAJIOB B HACIIEICTBEHHOU
m3menunBocty H.M. BaBuioBa, ero 3HaueHue sl CEEKIIMOHHONW PabOTHI.

MeToapl ceneKIMOHHONW paboThl. MICKYyCCTBEHHBIM OTOOp: MAcCOBBIM M WHIAMBUIYaIbHBINA. DTaIlbl
KOMOHMHAIIMOHHOM cenekiuu. McnpiTanue npon3BoauTeneii mo noroMctBy. OT6op Mo reHOTUITY C TOMOIIBIO
OIICHKH ()EHOTHUIIA MOTOMCTBA U OTOOP MO T€HOTHUITY ¢ moMolnbio ananuza JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKUMOHHOW paboThl. PaivanMoOHHBIN W XUMUYECKHMA
MyTareHe3 Kak HCTOYHHUK MyTaluid y KyJabTypHbIX (opM opranu3moB. lcnonb3oBaHHE T'€HOMHOTO
penakTupoBaHus U MeTO10B pekoMOnHaHTHBIX JIHK miis monydenus ncxoqHoro Marepuana ajisi CeNeKInu.

[Tonyuenue momumuon0B. BHyTpuBraoBas rubpuauzanus. binskopoacTBEHHOE CKpellMBaHNE, UITH
uHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Wiu ayTOpuauHr. ['eTepos3uc u ero nmpuduHbl. Vcnonb3oBanue
rerepo3uca B ceneknuu. OtnanénHas rudbpuauzanus. [Ipeomonenne OGecrionns MeXBUIOBBIX THOPUIOB.
JIOCTHKEHMSI CENIEKIIUU PACTEHUM U dKUBOTHBIX.

CoxpaHeHHe U U3yYeHUE TeHETHUYECKUX PECYPCOB KYNbTYPHBIX PACTEHUN M MX AUKUX POAUYEH IS

CO31aHU HOBBIX COPTOB U T' I/I6pI/II[OB CEIIbCKOXO3SICTBEHHBIX KYJIBTYD.



JlemoHCcTpanmu:

IToptpers: H.W. BaBunos, N.B. Muuypun, I'.Jl. Kapneuenko, IL.IL Jlykpsanenko, b.JI. Acraypos,
H. bopnoyr, J1.K. benses.

Tabmuier U cxembl: «LIEHTPBI MPOUCXOXKICHUS U MHOTOOOpPa3us KyJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKUX PSJOB B HACIEJICTBEHHOW W3MEHYUBOCTHY, «Metoapl cenekuun», «OTnanéHHas
rudpuan3anusy, «MyrareHesy.

JlaboparopHas padota «/3yueHue COpTOB KyIbTYPHBIX PACTCHUI M MOPO TOMAITHUX KUBOTHBIX).

JlabopaTtopHast pabota «3ydeHne METO0B CENEKIINN PACTCHUID.

[IpaxTnueckas padota «[IprBuUBKa pacTeHUI».

Okckypeusi «OCHOBHBIE METOJbl U JOCTIDKEHUS CENEKIIMM PACTeHWH W IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATENIbHBIN y4acTOK, B TEIUTMYHOE XO35HCTBO, B
a00paTOPHIO arpOYHUBEPCHUTETA WIIM HAYIHOTO IIEHTPA)».

1.1.16. Tema 16. BHOTEXHOIOTHS B CHHTETHYECKAs OMOJIOTHSI.

OOBEKThI, HWCMOJB3yeMble B  OHOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MbI, HX XapaKTEPUCTHUKA. |paJWIIMOHHAs OHOTEXHOJIOTHS: XJIEOOTICUCHHE, TIOMyueHHe
KHCJIOMOJIOYHBIX MPOJYKTOB, BUHOJAeINE. Mukpobuonoruueckuii cuare3. OObeKThl MUKPOOHOIOTHYECKIX
texHosoruil. [IpousBoacTBo 6eiaKa, aMMHOKUCIOT M BUTAMHHOB.

Co3naHne TEXHOJOTHM W HMHCTPYMEHTOB LIEJICHAIIPABICHHOTO HM3MEHEHHS W KOHCTPYMPOBAHUS
T€HOMOB C LIEJIbIO MOJYyYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COJEPKALINX HE BCTPEUAIOLIMECS B IPUPOIE
OMOCHUHTETHUYECKUE MTYTH.

Knerounas umxenepusi. MeTtoapl KylbTypbl KJIETOK M TKaHEH pacTeHUI U KUBOTHBIX. KpunoOaHKH.
Comarnueckass TuOpuaM3anus U coMaTU4eckuii sMmOpuoreHe3. lcnosp30BaHuE TamioNIOB B CEIEKIUU
pacteHuii. McKycCTBEHHOE OIUIOJIOTBOPEHHE. PEKOHCTPYKLHMs SHLEKIETOK U KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIIaHTAUUU A1EP KIETOK.

XpoOMOCOMHAsi W TE€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha M KOHCTPYHPOBAHUE
pekomOunanTtHbix JIHK. JlocTwkeHMsT W TIEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW HH)KEHEPHH.
DKOJIOTHYECKHE U ITHYECKUE MTPOOIeMbI T€HHOW WHKEHEPUH.

Menumuackue  OuotexHosoru. Iloctrenomuas tuudpoBas wemunmua. [ILP-auarnocruka.
MeTaboOMHBIN aHanu3, TEeHOLEHTPUYECKUN aHajdu3 MpOTeoMa YeJOBeKa JUIsl OIEHKH COCTOSIHUS €ro
310poBbs. Mcmonb30BaHWE CTBOJIOBBIX KIeTOK. TapreTHass Ttepamusi paka. 3D-OuowmkeHepus s
pa3paboTku (GyHIAMEHTANbHBIX OCHOB MEAUIMHCKUX TEXHOJOTHH, CO3MaHHUs KOMIUIEKCHBIX TKaHel
COUETaHMEM TEXHOJOTHH TpéXxMepHOro OwompuHTHUHra u ckaddonauHra Uil pelieHdus 3agad

HepCOHaHH3Hp0BaHHOf/'I MCIUIINHBI.



Co31aHne BEeKTOPHBIX BAaKIMH C LEIbI0 00ecreueHsi KOMOMHUPOBAHHOM 3allUTHI OT BO30yAUTENIeH
OPBH, ycraHOBIIeHHE MOJEKYIAPHBIX MexaHu3MoB (yHkunoHupoBanus PHK-comepxammx BHpYCOB,
BBI3BIBAIOIINX 0CO00 OMAacHBIE 3200JIEBaHUs YEJIOBEKA M JKUBOTHBIX.

JlemoHCcTpanmu:

Tabmuuer u cxembl: «Vcnonb30BaHWE MHUKPOOPTAaHU3MOB B IPOMBIIIJICHHOM TIPOU3BOICTBEY,
«Knerounas nHxxeHepus», «I eHHast HUHKEHEPUI.

JlaboparopHas padota «/3yueHne oObEKTOB OMOTEXHOJIOTUI.

[IpaxTnueckas pabota «IlonydyeHrne MOJIOYHOKUCIBIX TPOJTYKTOB.

Okckypeusi  «buoTexHoNorusT — BaKHEHIIas NPOU3BOAMTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)).

1.2. Copep:xanue odyuenus B 11 kiacce.

1.2.1. Tema 1. 3apoxieHuE U Pa3BUTHE SBOJIONMOHHBIX MPEJICTABICHUI B OMOJIOTHH.

OpourormoHHas teopus Y. Jlapeuna. [Ipeanocslnky BO3HUKHOBEHMS AapBUHU3MA. JKU3Hb U Hay4YHAast
nesrenbHoCTh Y. [lapBuHa.

JiBukymue cuibl 3Bositouuyd BuaoB 1o Y. JlapBuHy (BbICOKAass HHTEHCHUBHOCTh Pa3sMHOXKEHHS
OpraHU3MOB, HACJIEJICTBEHHAs] HN3MEHYMBOCTb, 00pb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIN
0TOO0D).

Odopmnenue cunTeTH4eckor Teopun HdBosonuu (CTD). HelTpasbHas Teopus HBOJIOIUH.
CoBpemeHHast 3BOJTIOIMOHHAS OMOJIOTHA. 3HaUYE€HUE 3BOJIOLUOHHON TEOpHH B (GOPMUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpa.

JleMOHCTpanuu:

[Toptpersr:  Apuctotens, K. Jlunneit, XK. Jlamapk, 3. Cent-Unep, XK. KwoBse, Y. JapBun,
C.C. Yerepukos, N.U. IlImaneraysen, /. Xonnein, [.K. benses.

Tabmuupl u cxembl: «Cucrema xuBoi npupos! (o K. JIunuaew)y, «JIecTHUIA )KUBBIX CYIIECTB (TI0
Jlamapky)», «Mexanu3m (QopMHUpOBaHUS MPUCHOCOONEHUN Yy pacTeHHil W KMBOTHBIX (mmo Jlamapky)y,
«Kapra-cxema wmapuipyra mnyremectBusi Y. Jlappuna», «Haxoaxu Y. JlapBuna», «®Dopmbl O60pbOBI 3a
cymectBoBanue», «llopoabl romy6eii», «Muoroobpasue KyabTypHBIX (opM KamycTbl», «llopojs
JOMAIlTHUX >KUBOTHBIX», «Cxema oOpazoBanus HOBbIX BUIOB (o Y. JlapBuny)», «Cxema COOTHOIICHHS
JBUKYIIMX CHJI 9BOJIIOLIMMNY», «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOU TEOPUH 3BOJIIOLIUN.

1.2.2. Tema 2. Mukpo3BOJIOIHS U €€ pe3yIbTaThl.

[Tonmymnsiuys kak 3eMeHTapHas eAuHNLA 3Boaonnun. COBpEMEHHBIE METO/IbI OLICHKH F€HETUYECKOTO
pasHOOOpa3usi W CTPYKTypbl MONMyIsuuid. V3mMeHeHue reHO(pOHIAa MOMYISNMH Kak d3JIeMEHTapHOe
HBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH reHeTnyeckoro paBHoBecus k. Xapau, B. BaitnGepra.

OneMeHTapHble (DakTOphl (ABIKYIIME CHIIBI) SBOJIONUU. MyTannoHHsli npouecc. KomObunaTuBHas

N3MCHYHNBOCTD. ﬂpeﬁ(p I'CHOB — cnyqaﬁHLIe HCHAIIPABJICHHBIC U3MCHCHHA 4aCTOT ajijienei B MOMMYJIAHAX.



O¢dext ocHoBarens. Murpauun. WM3omsmms nomyssinuii:  reorpaduueckas  (MPOCTPaHCTBEHHAs ),
Ounosnorudeckas (permpoyKTHBHAS).

EcrecTBennsiii oTOOp — HampaBisiommid  ¢GaxkTop 3BoionuA. POpMBI €CTECTBEHHOTO OTOOpa:
JBYDKYIIUH, CTaOMIIM3HUPYIOMINN, paspbiBaromuii (au3pynTuBHbINA). IlonoBoit or6op. Bo3HHMKHOBeHHE U
ABOJIIOLIMS COL[UAJIBHOTO ITOBECHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh ~ OpPraHMU3MOB  KaK  pe3yabTaT  MHUKPOABOJIONHMH.  BO3HHUKHOBEHHE
NPUCTIOCOONCHNH y opranu3mMoB. Apomopdo3sl W uamoanantauuu. llpumepsl mnpucrnocoOIeHUud y
OpraHu3MOB: MOpPQoOJOoTHUUECKHE, (PU3NOJIOTHYECKUEe, OMOXUMHYECKHE, ToBeAeHUeCKre. OTHOCUTENBHOCTD
MIPUCIIOCOOIEHHOCTH OPraHNU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpasoBaHue Kak pe3yabTaT MUKpPO3BOIONUH. M3onsanus —
KIoueBoil  ¢akrop BuagooOpazoBaHus. Ilyrm u  cmocoGbl  BuA0OOpa3oBaHUS:  auIONATPUUYECKOE
(reorpaduueckoe), CUMIATPpUIECKOE (IKOJIOTHUECKOE), «KMTHOBEHHOE» (MOJIMILIIONIU3alusl, THOPUAN3aLIHS).
JITMTeNbHOCTh ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBOMIOIIMOHHON OHOJIOTHH B pa3paO0TKe HAYYHBIX METOJOB COXPAaHEHHS OMOpPa3HOOOpa3usl.
MHUKpPO3BOIIONMS U KO3BOJIIOIMS MApa3uTOB M UX X035€B. MexaHu3Mbl (OPMHUPOBAHUS YCTOHYHMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JleMOHCTpanuu:

[Toptpetsr: C.C. YeTBepukon, J. Maiip.

Tabnuuel u cxembl: «MyTannoOHHAs U3MEHYMBOCTBY, «[lomynsnuoHHas cTpykTypa Buaa», «Cxema
IposiBJIeHUs 3akoHa Xapau—BaiiHOepra», «JIBHxKyliue CHIIBI 3BOIOLUNY, «DKOJOIHMYECKass H30JIALUS
HOMyJIsAUil ceBaHCKOW (openn», «'eorpaduyeckas U300 JTUCTBEHHHULIBI CUOMPCKON M JIMCTBEHHULIBI
naypckoi», «llonmysiasiiMOHHBIE BOJIHBI UYHCIEHHOCTH XUIIHHMKOB U KepTB», «Cxema neiicTBus
€CTECTBEHHOT0 0TO0pa», «Popmbl 60pbOBI 3a cyliecTBOBaHUE», «MHIyCTpUanbHbIM MenaHu3M», «KuBbie
uckonaemMele», «I[IokpoBUTENBLCTBEHHAsE OKpacka *KHBOTHBIX», «[Ipenynpexaaromas okpacka >KMBOTHBIX»,
«Puznosornueckue azantauuny, «I[IpucrnocobieHHOCTs OPraHU3MOB U €€ OTHOCUTEIBHOCTBY, «Kpurepuu
BUJa», «Buapl-neoitHukm», «CTpykTypa Buga B 1npupone», «CrocoObl  BUI000pazoBaHU»,
«["eorpaduueckoe Bup0oOpa3oBaHHe TPEX BUAOB JaHIbIIIEH», «IKOJIOIHMUYECKOE BHJI000pa30BaHUE BHJIOB
cuHULY, «[lonumionasl pacreHuit», «KamycTHo-peaeuHbIit THOpUI».

Ob6opynoBanue: repbapuy pacTeHHH, KOJUIEKIIMM HACEKOMBIX, Uydesia NTHIl U 3Bepeill ¢ MpuMepaMu
pa3NUYHBIX MPUCIIOCOOICHUH, yydena NTULl U 3Bepel pa3HbIX BUJIOB, repOapuyl pacTeHuil OIM3KMX BUIOB,
00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JIaGopatopHas paboTa «BpIsgBlIeHIE N3MEHYUBOCTH y 0COOEH OJTHOrO BHIA.

JIaGopatopHas pabota «IIpucnocoOnenust OpraHM3MOB U UX OTHOCUTEIIbHAS 11€JIeCO00Pa3HOCThY.

JIaGopatopHas pabota «CpaBHEHHE BHJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO».



1.2.3. Tema 3. Makpo3BONIOIUS U €€ Pe3yJIbTATHI.

Metonpl wu3ydeHHss MakposBoJitouuu. IlaneoHTonormueckue MeToAbl HU3Y4YEHHS  SBOJIOLUM.
[lepexoanbie GOpMbI U HUIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckre meronsl m3ydeHus: sBosonuu. CpaBHeHHe (Guopsl U (ayHbBI MaTEpUKOB H
ocTpoBOB. broreorpaduueckue obmactu 3emian. Buabl-3HAEMUKH U PETUKTHI.

DOMOpHOJIOTHYECKHE W CPAaBHUTEIHLHO-MOP(OJIOTHUECKHE  METOJAbl  M3YYCHHS  OBOJIIOIUH.
I'enernueckue MexaHU3Mbl IBOJIFOLIMYA OHTOI'€HE3a U MOSBJIEHUS IBOJIIOLIMOHHBIX HOBLIECTB. | OMOJIOTHYHbIE
U aHaJOrMYHble OpraHbl. PyauMeHTapHble OpraHbl W aTaBU3Mbl. MOJEKYISIpPHO-T€HETUYECKHE,
OMOXMMHMYECKHE U MaTeMaTUYEeCKHE METObl M3ydeHHUs 3BOIIOIMH. ['omonoruunbie reHsl. CoBpeMEeHHbIE
METO/1bI IOCTPOEHUS (PUIIOTEHETUUECKUX I€PEBHEB.

XpPOMOCOMHBIE MYTAllMH U 3BOJIIOLMSI TEHOMOB.

OO6mme 3aKkOHOMEPHOCTH (TpaBuiIa) sBooId. HeoOpatuMocTh 3BOIOIMK. AJTaNITUBHAS paHAIIHs.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLHH.

JleMoHCTpauu:

[Toptpetsr: K.M. bap, A.O. Koanesckuit, . Mromep, 3. ['ekkens.

Tabmuupl 1 cxembl: «DUIOTEHETHYECKHUI Pl JOMIAIN», «APXEONTEPUKC», «3BEPO3YObIe SIIEPHI,
«Creronedanb», «Puanodutsr», «CeMeHHBIE MANOPOTHUKNY, «broreorpaduueckue 30Hb1 3emumny, «/peiid
KOHTUHEHTOBY», «PenukThl», «HauanbHble cTaauu >MOPHOHAIBHOTO Pa3BUTHS MMO3BOHOYHBIX >KUBOTHBIXY,
«['oMonOoruYHbIE M aHAJNOTUYHBIE OpraHe», «PyauMMeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI
YelloBeKa U MIMMITaH3e», «[ TaBHbIe HallpaBIeHUs IBOJIIOLUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIMM.

O6opynoBaHue: KOJUIEKIHMH, repOapuu, MYJISDKH HCKONAEMBIX OCTATKOB OPraHU3MOB, MYJSDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIIMA HACEKOMBIX.

1.2.4. Tema 4. TIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3eMII€.

Hayunbie runortes3sl NpOUCXOKAEHUs KU3HU Ha 3emue. AbuoreHe3 u mnancnepmus. [loHayunsie
MIPEJICTaBJICHUS O 3apOKJICHUH KU3HU (KpealmoHu3M). ['unore3a mocTOSSHHOTO CaMO3apOKIEHUS KU3HU U
e€¢ omnposepxkeHue onbiTaMu @. Peau, JI. Cnamnanuanu, JI [lacrepa. IlpoucxokneHue XKu3HU U
acTpoOHOJIOTHSI.

OcHoBHBIE JTambl HEOpraHuyeckoil osBomrouuu. I[lnanerapHas (reojoruveckasl) 9SBOJIOIMS.
XuMHuecKasi 3BOJIIOLUSA. AOHWOTEHHBIH CHHTE3 OpraHMYeCKMX BELIECTB U3 HeopraHuyeckux. OnbIT
C. Mumnepa u I'. FOpu. O6pazoBanue nonuMepoB u3 MmoHoMepoB. KoanepBarHas runote3a A.M. OnapuHa,
runoTes3a nepsudHoro OynaboHa /JI. XongeiiHa, renetnueckas runote3a . Mémnepa. Pu6osumsr (T. Yek) u
runote3a «mupa PHK» V. I'mnbepra. PopmupoBanre MeMOpaH U BOSHUKHOBEHHE POTOKIETKH.

Hcropus 3emnu u meToipl €€ nzyueHus. Vickonaemple Opranndeckie ocTaTku. I'eoxpoHosorus u eé
MeToabl. OTHOcHUTeNbHAs M aOCOJIOTHAs TeOXpOHOJOrHus. ['€oXpoHOJOrMYecKkas IIKaja: DSO0HbI, 3pBI,

MEpUOabl, SIIOXH.



HauanbHbie 3Tanbl oprannyeckoi 3Bostonud. [losiBeHrne U 3BOJIOLMS MEPBBIX KIETOK. DBOJIIOIMS
MeTabonu3ma. Bo3HHKHOBeHHE TEpBBIX 3KocucTeM. COBpeMEHHBIE MHKPOOHBIE OHMOIUIEHKM KakK aHajor
nepBbIx Ha 3emie coobmiectB. CTpoMaTtoauTsl. [IpokaproThl U 3YKapHUOTHI.

[Ipoucxoxaenne  dykapuoT (cuMOMOreHe3).  DBOJIOUMOHHOE  TPOUCXOKICHHE  BHPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKIETOYHBIX
OpraHU3MOB.

OcHOBHBIE JTambl HBOJIONMU BHICHIMX pacTeHud. OcHoBHBIE apomopdosbl pacTeHuil. Bbixop
pactenuid Ha cymy. [losiBieHHE CMOPOBBIX pacTeHM W 3aBoeBaHUE WMHU cymid. CeMEHHbIE pacTeHHSI.
[IpoucxoxaeHne BETKOBBIX PACTEHU.

OcHOBHBIE ATallbl ABOJIONWUA >KUBOTHOTO Mupa. OCHOBHbIE apomMop(]o3bl >KHMBOTHBIX. BeHpckas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie Xop/1oBbIe KUBOTHBIC. JKU3HD B
BoJe. OBoyiolMa MO3BOHOUHBIX. Ilpoucxoxnenune ampubuit u  pentunmit. I[IpoucxoxxneHue
MJIIeKOMUTAOMKUX W nTull. [lpuHmun kmoueBoro apomopdoza. OcBoeHHe OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KHBOTHBIMHU CYIIIH.

Pa3BuTue xu3HM Ha 3emiie Mo 3paM U MEPUOAM: apXeid, MPOTEPO30il, MaATEC0301, ME30301, KAHHO30M.
OOmasi xapakTepuCTUKa KJIMMaTa M TIeoJIOTHYeCKHX mpolreccoB. [losiBieHne M paciBeT XapaKTepHBIX
OpraHu3MoB. YTiieoOpa3oBaHUE: €TO YCIOBUS U BIMSHUE HA Ta30BbIil cOCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHUsI — JKOJOTHYECKHE KPU3UChI Ipouuioro. I[IpuyuHbl M ciaeacTBuss MacCoOBBIX
BeIMHpaHuid. COBpPEMEHHBIN OKOJOTHYECKUUW KpHU3HC, ero ocobeHHoctu. IIpobGmema coxpaHeHuUs
Oropa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cucreMa opraHudeckoro mupa. [IpuHnuns! kinaccuduxanuu opranu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIbI OPraHU3MOB.

JleMOoHCTpanuu:

[Toptpetrsr: @. Penu, JI. Cnannanuanu, JI. [Tactep, N.M. MeunukoB, A.WM. Onapun, JI. Xosueis,
I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita @. Penmu», «Cxema ombita JI [lactepa mo wu3ydeHuHro
caM03apokJieHus *ku3Hu», «Cxema omnbita C. Mumepa, I'. FOpu», «3Tanbl HEOPraHMUYECKOW 3BOJIFOLIUNY,
«['eoxpoHosiornyeckas mkanga», «HauanbHble 3Tambl OpraHUYECKOM 3BoNOLUNY», «Cxema 00pazoBaHUs
IyKapuoT TyTéM cuMOHoreHesa», «Cucrema XHBOW mpupoasl», «CTpoeHHe BHUpyca», «ApoMopdo3sl
pactenuit», «PuHUOPUTH), «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJAOPOCIH», «MXu»,
«ITanmopoTHukn», «l'onoceMeHHble pacTeHus», «Opranbl LBETKOBBIX pacTeHui», «(CxemMa pa3BUTHUA
KUBOTHOTO MHpa», «Apomopdo3bl KHUBOTHBIX», «[Ipocreiimme», «Kumeunononocteie», «llnockue
YEPBU, «YUIIeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJTHBIE, «IIpecmbikarouiuecs, «IITuey,

«Mnekonuraronuey, «Pa3Burre XKU3HM B apXeUCKON dpey, «Pa3sBUTHE KU3HH B IIPOTEPO3OUCKOU 3per,



«Pa3BuTHE XU3HU B INAICO30MCKOM 3pe», «Pa3BUTHE KMU3HM B ME3030MCKON dpe», «PasBurHe XU3HU B
KaliHO30MCKOH 3pe», «CoBpeMeHHasi CUCTEMA OPraHUYECKOI0 MUPay.

ObopynoBanue: repOapuul pPaCTCHUH pPA3JIMYHBIX OTIENOB, KOJUICKIUM HACEKOMBIX, BIIQKHBIC
IpenapaThl )KUBOTHBIX, PAKOBUHBI MOJIJIIOCKOB, KOJJIEKLIUN UITIOKOXKHUX, CKEJIEThl I03BOHOYHBIX KUBOTHBIX,
yyyeja OTUL U 3BepeH, KOJUIEKIIMM OKaMEHEJIOCTEH, IOJIE3HbIX HCKOMAEMbIX, MYJSDKM OpPraHMYeCKUX
OCTAaTKOB OPraHU3MOB.

BupryanbHas naboparopHas pabora «MonenupoBanue onbiToB Mumnepa—lOpu no wusydenuro
aOMOTreHHOT0 CUHTE3a OPraHNYEeCKUX COEIMHEHUI B IEPBUYHON aTMOchepe».

JlaboparopHas padota «/3yueHue u onucaHue UCKOMAaeMbIX OCTaTKOB JPEBHUX OPraHU3MOBY.

[IpaxTueckas pabota «M3ydeHne ocoOeHHOCTEN CTPOEHUS PACTEHUM Pa3HbIX OTIECIOBY.

[IpaxTrueckas padota «M3ydeHne ocoO€HHOCTEN CTPOEHHS TO3BOHOUHBIX )KUBOTHBIX).

1.2.5. Tema 5. [TpoucxoXaeHNE YEIIOBEKA — AHTPOITOTEHES.

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTo1bI aHTPOTIOJIOT U H.

CraHOoBJeHHE TIPEACTaBIEHUM O TPOUCXOXKACHWU  4YeloBeKa. PenurnosHele  BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

CxoncTBOo 4enoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHYeCKOE€ IIOJOKEHHE 4YeloBeKa. (CBHIETENIBCTBA
CXOJICTBA 4YE€JOBEKA C >KMBOTHBIMM: CPaBHHUTEIBHO-MOP(OIOrHMUECKHE, dMOPUOJIOrHUECKUe, (U3HOIIO0ro-
onoxumuyeckue, noseaeHueckrne. OTaMUus 4YelnoBEKa OT KHUBOTHBIX. IIpsMOXOkKIeHHE M KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOY CUTHAIIBHOM CUCTEMBI.

JBwxyne cuibl  (QakTopbl) aHTpomoreHe3a: Ouosiorndyeckue, conuanbHbie. CoOOTHOLIEHUE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIOI€HEE.

OcHOBHBIE CTauM aHTponoreHesa. PanHue yenoBekooOpasHble 00e3bsHbI (IIPOKOHCYIIBI) U paHHUE
MOHIU/IbI — OOLIME MPEeAKH YeT0BEKOOOPa3HbIX 00€3bsiH U JIIOJEeH. ABCTPAJIONUTEKH — ABYHOI'ME IPEAKH
monaeil. YesnoBek ymMenblid, epBble U3roTOBJICHUS Opyauil Tpyaa. YenoBek NpsSMOXOASIIMN U MEPBBIA BBIXO/T
mozeit 3a npenensl Adpuxu. Yenosek reiinenbOeprekuii — oOmMid MpeoK HeaHAepTalIbCKOro YeloBeKa U
YeJI0BEKA pa3yMHOro. YenoBek HeaHAepTAIbCKUN KaK BUJL JIFOJEH X0JI0IHOro Kiumara. YesnoBek pa3yMHbIN
COBPEMEHHOI0 THIIA, JEHUCOBCKUH YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpenenaMu  AQpUKH.
[TaneoreneTyka U NnajacoreHOMHUKA.

DBOITIOLUS COBPEMEHHOTO YenoBeKka. EcTecTBeHHbINH 0TOOp B MOMYIALMIX YenoBeka. MyTallMOHHBIN
nporecc ¥ noaumopdusm. IlomynasuroHHbIe BONHBL, Apei¢ reHoB, Murpaius u «3pQexkr ocHoBarens» B
MOMYJISIUSIX COBPEMEHHOTO Y€JI0BEKa.

Yenoseueckue pachl. Ilonstie o pace. bonbiine pacel: eBporeouHas (eBpasuiickas), aBCTpaio-
HErpouHas (PKBATOpHUAJbHAs), MOHIOJOMAHAS (A3MAaTCKO-aMEpHKaHCKasi). Bpems u myTH pacceneHus

YyelloBeKa 10 IutaHeTe. EAMHCTBO  4YelnoBEYECKHUX pac. Haqua;I HECOCTOATCIIbBHOCTL  pacu3Ma.



[IpucocobIeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBHUSM OKpYXKaroled cpeabl. BimsHue reorpadudeckoit
cpensl U apetida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeIOBEKa.

MeXIMCIUTUTMHAPHBIE METONbI B (pu3mueckoi (OMOJIOTUYECKOW) aHTPOTIOJIOTHH. DBOIIOIUOHHAS
AHTPONOJIOTUS U NAJICOAHTPOIIOJIOT S YEJIOBEUECKUX MONYIsuil. bruoconuanbHble Hccaea0BaHus NPUPOIbI
yenoBeka. MccnenoBanue KO3BOIIOLMN OMOJOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JlemoHCcTpanuu:

[Toptpersr: Y. HapBun, JI. JIuku, S.4. Porunckuii, M.M. I'epacumos.

Tabmuipr 1 cxembl: «MeToIbl aHTPONOJOTUN», «I'0J0BHON MO3r yenoBekay, «UenoBekooOpa3Hbie
00e3bsiHb», «CKeneT 4YenoBeKa M CKeNeT IMIMMIIaH3e», «PyauMeHTbl W aTaBU3MbD, «/[BHXKyliue cuibl
AHTPOTIOTeHE3a», «IBOJIOIMOHHOE JPEBO YEJOBEKa», «ABCTpaONMUTEK», «YenoBek ymenblity, «YemoBek
npaMoxosamuiiy, «JlenncoBckuil yenoexk» «Heangepranbiup», «KpomanboHuby, «lIpeaku demoBekay,
«JTarbl 3BOJIIOLIMYU YeJIoBeKay, «Packl ueroBekay.

O6opynoBaHue: MYJISKA OKaMEHENIOCTeH, MPeIMETOB MaTepuaibHOW KyJIbTypbl MPEIKOB YEJIOBEKa,
penpoaykuuu (dotorpadun) KapTUH ¢ MHGPOJIOTHUESCKUMHU U OMOJEHCKHUMU CHOKETaMU TPOUCXOKICHHS
yenoBeka, ¢Gororpaduu HAXOIOK HCKOMAEMbIX OCTATKOB YEJOBEKa, CKEJeT YeloBeKa, MOJeib Yepemna
YEeJIOBEKa W Yepena MIMMIIAH3€, MOJEIb KUCTH 4YeJOBEKa M KHUCTH IIMMIIAH3€, MOJIEIM TOpCa NPEIKOB
YEJI0BEKa.

JlaGopatopHast pabota «M3ydeHue OCOOCHHOCTEH CTPOCHHS CKeJeTa 4YelOBEeKa, CBS3aHHBIX C
MPAMOXOKICHUEM.

[IpakTnueckas pabora «/3ydeHne SKOJI0rHYeCKUX aJanTalui YeT0BEKay.

1.2.6. Tema 6. Dkosorust — Hayka O B3aMMOOTHOILIEHUSAX OPraHU3MOB U HAJOPTraHU3MEHHBIX CHUCTEM
C OKpY)Karollen Cpesiou.

3apokaeHne W pas3BuTHE OdKojoruu B Tpynax A. ['ymGompara, K.®. Pynse, H.A. CeBepuosa,
. I'ekkensa, A. Tencnm, B.H. CykauéBa. Pazgensl M 3amaunm 3koJoruu. CBsi3b 3KOJOTHMU C JIPYrUMH
HayKaMH.

Metonet  oskonoruu. IlonmeBbie HaOmoaeHUS. OKCIEPUMEHTHI B OKOJOTHHM: MPUPOAHBIE H
naboparopubie. MoaenupoBaHue B JKOJIOTMH. MOHHUTOPUHT OKpYXAlOIIed cpenbl: JIOKAIbHbIH,
PErMOHANBHBIN U TJ100aTBHBIH.

3HaYeHHE HKOJIOTMYECKMX 3HAHUU IS YeJIOBEKAa. DKOJOTMYECKOE€ MHPOBO33PEHHE KaK OCHOBA
CBsA3€M yenoBeuecTBa ¢ npupoaod. dopMupoBaHHE HKOJOTHYECKOM KyJIbTYpPhl M 3KOJOTUYECKOU
rPAMOTHOCTHU HACEJIEHUSI.

JleMoHCTpanuu:

IToptpetsi: A. I'ymb6onbar, K.®@. Pynse, H.A. CeBepiios, 3. I'ekkens, A. Tencnu, B.H. Cykaués.

Tabmumer u  cxembl: «Pazmensl  skonorum», «Metoabl skonorum», «CxemMa MOHUTOPUHTA

OKpYXarollen Cpeabl».



JIaboparopHas pabota «/3yueHue METOI0B 3KOJIOTHUECKUX HCCICTOBAHUI.

1.2.7. Tema 7. Opranu3msl 1 cpefa 0OUTaHUS.

Dkonoruveckne (GaKTOpbl W 3aKOHOMEPHOCTH ux jAekcTBus. Kiaccudukamusi 3KOJIOTHYSCKUX
dakTopoB: abuoTWyeckue, OHOTHUECKHE, aHTponoreHHele. OOmMe 3aKOHOMEPHOCTH  JIEHCTBHUSA
skosorndeckux  (akropoB. IlpaBuno wmunmmyma (K. lnpenrens, O. JIubux). ToxepaHTHOCTS.
OBpHOMOHTHBIEC M CTCHOOMOHTHBIE OPTaHNU3MBI.

AbuoTtnueckue (dakropel. CBer Kak dKojormdeckuid Qaxrtop. JlelcTBHE pa3HBIX YYaCTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE I'PYMIbl PACTEHUN U KMBOTHBIX MO OTHOUIEHHIO K
ceery. CurHanbHast pojb cBeta. DOTONEepHOIU3M.

Temnepatypa kak okojoruyeckuil ¢akrop. JleiictBue TemmepaTypbl Ha  OpraHU3MBI.
[TolikunorepMHbIE 1 TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnoctes kak skonorumyeckuii (axrop. [IpucnocobneHusi pacTeHU K MOAAEPKAHUIO BOJHOTO
Oananca. Knaccuduxarus pacTeHuil Mo OTHOIIEHUIO K Boje. [IpucmocoOieHnst )KUBOTHBIX K W3MEHEHUIO
BOJTHOTO PEXHMA.

Cpenpl  oOMTaHMsSI OpPraHU3MOB:  BOJHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAs, TJIyOMHHas
MOANOYBEHHAsI, BHYTpUOPTraHu3MeHHasd. DU3NKO-XUMHYECKHEe OCOOCHHOCTH CpeJl 0OUTaHUs OPraHU3MOB.
[IpucnocobaeHnst OpraHu3MOB K KU3HU B Pa3HbIX Cpeliax.

buonornueckue putmbl. Buemnue u BHyTpeHHHE pPUTMbL. CyTOYHBIE M TOJUYHBIE PUTMBIL.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HH.

Kusznennsie Gopmbl opranu3moB. [lonsTre o xu3HeHHOU Qopme. XKuzHeHHBIC (HOPMBI PACTCHHIA:
JepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TpaBbl, OJIHOJIETHHE TpaBbl. JKu3HEHHBIE (DOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HU.

buotnueckue Qaxktopel. Buasl OMOTHYECKMX B3aUMOJCMCTBHNA: KOHKYPEHIUS, XWUI[HUYECTBO,
cum6buo3 u ero ¢opmbl. [lapazutusMm, Koomepauus, MyTyalld3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxJeOHnuecTBO). Herpoduueckue B3aumoaerictBus (Tonuueckue, popudeckue, Gpadpuueckue). 3HaueHHe
OMOTHYECKMX B3aUMOJCUCTBHMI JJisi CYIIECTBOBaHMS OpPraHu3MOB B cpene oOutanus. [Ipunnmmn
KOHKYPEHTHOTO UCKIIOYCHHUS.

JlemoHcTpauu:

Tabnuipl u cxeMbl: «JKonorudeckue ¢GakTopb», «CBETOBON CHEKTP», «IKOJIOTHUYECKHE TPYIIIBI
KUBOTHBIX 1O OTHOIIEHUIO K CBETY», «T[emIoKpOBHbIE MUBOTHBIE», «XOJIOJHOKPOBHBIE >KHUBOTHBIEY,
«DU3HONOTHYECKHUE aIalTAlluU KUBOTHBIX», «Cpelbl 0OUTaHUSI OpraHu3MoBY», «bHonorudeckue puTMBbI,
«OKuznennbie Gopmbl pacTeHuit», «Ku3zHeHHBbIE (GOPMBI KUBOTHBIX», «IKOCHCTEMA MIMPOKOIUCTBEHHOTO
neca», «JkocucTteMa XBOWHOro seca», «llemum nuTaHus», «XumHuuectBo», «llapazutuzmy,

«Konkypennus», «Cumonosy», «KommeHcanusmy.



O6opynoBanue: repOapud pPacTeHW W KUBOTHBIX, MPUCHOCOOICHHBIX K BIHMSHHIO Pa3IUYHBIX
IKOJIOTHYECKUX (HaKTOpPOB, repOapuy CBETOJNIOOMBBIX, TEHEIIOOWBBIX M TEHEBBIHOCIWBBIX PACTCHHM,
CBETOJIFOOMBEIE, TEHENMOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIC PACTCHUS, TepOApUu H KOJUICKIIUU
TEIUIOIOOUBBIX, 3UMOCTOHKHX, MOPO30YCTOMYMBBIX PACTCHHM, Yydena MTUIl U 3Bepeil, repOapum pacTeHHUH,
OTHOCSIIMXCS K TUrpoduram, kcepoduram, Me30pUTaM, KOMHATHBIC PACTCHHS TAHHBIX TPYII, KOJUICKIIUN
KUBOTHBIX, OOMTAIONMIUX B Pa3HBIX Cpelax, repOapuu M KOJUICKIIUHA PACTCHHU W JKUBOTHBIX, 00JIaaroIIIX
YepTaMH MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIIOBUH KU3HH, repOapuu U KOJUICKIIUUA PACTCHUN
W SKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIUU JKUBOTHBIX, YUYACTBYIOIIUX B Pa3JIMYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTtopHas pabota «BrIsiBIIeHHE TPUCTIOCOOIEHUI OPraHU3MOB K BIUSHUIO CBETAY.

JlabopaTtopHas pabota «BrIsiBIIeHHE TPUCTIOCOOIEHU OPraHU3MOB K BIUSHUIO TEMIIEPATYPHD».

JlabopaTopHast paboTta « AHATOMHUYECKHE OCOOCHHOCTH PACTCHHUI U3 Pa3HBIX MECT OOUTAHUSI.

1.2.8. Tema 8. DKoJIOTHS BUIOB U TOMYJISIIHAH.

DKOJIOTHYECKHE XapaKTEPUCTHKK Tomyisiiuu. [lomymsiiuss kak Owuosiormyeckas cuctema. Pomb
HEOJTHOPOJAHOCTH Cpeibl, (U3UYECKUX OaphbepoB M OCOOCHHOCTEW OHOJIOTMH BHIOB B (DOPMUPOBAHUH
MIPOCTPAHCTBEHHOM CTPYKTYphI NOMyIsAuuidi. OCHOBHBIE NIOKA3aTeNN MONMYJSALNN: YACIEHHOCTD, INIOTHOCTD,
BO3PACTHAS U M0JIOBAsk CTPYKTYPA, POKAAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIMSL.

DKoJiornyeckas CTpykTypa nomyssiiuu. OLeHKa YUCIEeHHOCTH NOMyIsIuu. /JuHaMuka nonyiasiuuu u
e€ perymauus. buoTtmyecknid moTeHuuan nomyssuuu. MonenupoBaHue IWHAMHMKM nonmynsuuu. Kpusbie
pocTa YHCICHHOCTH monyiasiuuu. KpuBble BbDKMBaHUA. Peryisiuss 4YHUCIEHHOCTHM NOMYJSALMN: pPOJb
(akTOpOB, 3aBHUCAIIMX M HE 3aBUCSIIMX OT IUIOTHOCTU. ODKOJOTMYeckue crpateruu BuioB (r- m K-
CTPaTeTHH).

[Tonatue 06 skojoruyeckor Huie Buaa. MectooOuTanue. MHOTOMepHass MOJEIb AKOJIOTHUECKOM
wum J[.M. Xatuuncona. Pazamepsl skonorndeckoit Huid. [ToTeHmanbHas 1 peaqinu3oBaHHas HUIIIM.

Bun kak cucrema nonynsiuuid. Apeansl BUI0B. BUIIBI M UX KU3HEHHBIE CTPATETHU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEACHUS U MUTPALIMI )KUBOTHBIX. brosornueckre MHBa3UM 4y>KEPOJIHBIX BUOB.

JlemoHcTpauu:

Ioptper: [I.1. XaT4nHCOH.

Tabnuie! U cxeMbl: «DKOJIOTUYECKUE XapaKTePUCTUKU MOMYISIum», «[I[pocTpaHcTBEeHHAs CTPYKTYpa
nonyasauun», «Bo3pacTHple mnupaMunabl nomyiasuuu», «CKOpPOCTh 3aCENeHUs MOBEPXHOCTH 3eMIIHN
pa3NUYHBIMU Opranu3Mamm», «Mogens skosorndeckor Humm .M. XarunHconay.

O6opynoBanue: repbapuu pacCTeHUA, KOJJIEKIIUN )KUBOTHBIX.

JIaboparopHas padota «IIpucrnocoOneHus ceMsH paCTeHUI K PacCeICHUIOY.

1.2.9. Tema 9. Dkomorus cooOUEeCTB. DKOJIOTNYECKUE CUCTEMBI.



CoobmecTBa opranu3MoB. brorienos u ero ctpykrypa. CBsizu MEXy OpraHu3MamMu B OHOIICHO3E.

Okocucrtema Kak OTkpeiTas cuctema (A.Jl. Tercnu). DyHKIIMOHAIBHBIE OJOKH OpPraHW3MOB B
HKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue menu u CeTH.
Abuotnueckue 010ku 3kocucTeM. [IouBbl U Wbl B 3KOcUcTEMax. KpyroBopoT BeliecTB U MOTOK SHEPTUU B
9KOCHUCTEME.

OcHoBHbBIE NOKa3aTeNM 3KOCHUCTEMBbl. buomacca U mpoayKius. DKOJIOTMYECKUE MUPaMHIbl YUCel,
OroMacchl U PHEPTUH.

HanpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — CyKUeccuu. llepBuUHBIE M BTOPUYHBIE
CYKIIECCUM WU HX NIPUYUHBL. AHTPONOreHHBbIE BO3JIEHCTBUS Ha cykueccuu. KimmakcHoe cooOriecTso.
buopasHooOpa3ue 1 noJHOTa KPyroBOpoTa BEHIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIE S5KOCUCTEMBI.

AHTpPOIOTEHHBIE SKOCUCTEMBI. ATpo3KkocHucTeMa. ArpolieHo3. Pa3nnumns Mexay aHTpONOTeHHBIMU U
MIPUPOJIHBIMU 3KOCHCTEMaMH.

VYpboskocucrembl. OCHOBHBbIE KOMIOHEHTHI ypOoskocuctem. [oponackas duopa u  dayHa.
CuHaHTponu3anus ropoJickoi ¢ayHbl. buonormueckoe M XO3sIMICTBEHHOE 3HAYEHHME arpo’KOCHCTEM U
ypOOdKOCHCTEM.

3akoHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMO/ICHCTBUI OPraHU3MOB B 3KOocHcTeMax. [lepenoc
SHEPruM M BEIIECTB MEXAY CMEXHBIMU JKOCHCTEMaMHU. YCTONYMBOCTH OPraHU3MOB, MOMYISIHUN U
HKOCHCTEM B YCIOBHUSAX €CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3JCHCTBHIA.

MeTo10J10TMsi MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX HKOCHCTEM.

JleMOHCTpanuu:

[Toptper: A.J. Tencnu.

Tabmupsr u cxembl: «CTpykTypa OHOILIEHO3a», «DKOCHCTEMa IIMPOKOJUCTBEHHOIO JIECay,
«QKocHucTeMa XBOMHOTO Jiecay, «DyHKIMOHANBHBIE TPYIIbI OPraHU3MOB B 3KocHucTeMey», «Kpyrosopor
BEIIECTB B dKocHucTeMey, «llenu nuranus (mactouiHas, JeTpuTHas)», «IKOJIOrHYecKas nupaMua Yuces,
«DKoJIoTHYeCKas MUpaMuia OMOMacChl», «IKOJOruuecKas nupamuaa sHeprumn», «O0pazoBaHue 00JIOTay,
«[lepBuunas cykueccus», «BoccTtaHoBieHue jeca mocie moxapa», «IKOCUCTEMA 03epay, «ATPOIECHO3Y,
«KpyroBopot BeliecTB U IOTOK YHEPTHH B arporieHo3e», «[Ipumepsr ypOosakocucTemy.

Ob6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, uydesia NTHUIl U 3BepeH, repdbapuu
KYJIBTYPHBIX U IUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIEJIb SKOCUCTEMBI.

[IpakTtuyeckas pabota «V3ydyeHue u onucanue ypooIKOCUCTEMBIY.

JIaGopatopHast pabota «M3yueHue pa3zHOOOpa3Hs METKUX MOYBEHHBIX UICHHCTOHOTHX B Pa3HBIX
9KOCUCTEMAX.

DKcKypeusi « KCKYpCHsl B TUIIMYHBIN OHoreoieHo3 (B 1yOpaBy, Oepe3HsK, ebHUK, Ha CYXOI0JIbHBIN

WM IOWMEHHBIH JIyT, 03€p0, 060JI0TO)».



DKcKypeus «DKCKYpCHUsl B arpodKOCUCTEMY (Ha IOJIE WK B TEINIMYHOE XO391CTBO)».

1.2.10. Tema 10. buoctepa — rimodanbpHas IKOCUCTEMA.

buocdepa — oOmermanerapHas 000049ka 3eMiIH, TAE CYIIECTBYET WM CYyHNIECTBOBAJIA IKHU3Hb.
PasButne mnpexacraBneHuii o Owmochepe B Tpymax . 3tocca. Yuenue B.M. Bepramckoro o Ouocdepe.
Ob6nactu 6uocdeps u e€ cocras. Kusoe BemecTBo 6Hochepsl U ero PyHKIHH.

3akoHOMEpHOCTH  cymiecTBoBaHUsl Omochepel. OcobOeHHOCTH OHOchepsl Kak TII00ATBHOM
sKOCHCTeMBI. JJluHaMuyeckoe paBHOBecue B buocdepe. KpyroBopoTsl BEmeCTB 1 OMOT€OXUMUIECKUE ITHKITBI
(yrnepopa, azora). PurmuuHoCTh siBeHUi B Onocdepe.

3onanbHOCTh Onocdepsnl. [lonarue o O6mome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOWHBIE Jieca,
CMEIIaHHBIE W HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MYCTHIHHM, TPOIUYECKHE JIeCa, BBICOKOTOPDS.
Knumar, pacTuTenbHbIi U )KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa W GYHKIUS KHBBIX CHCTEM, OIICHKa WX PECYpCHOTO IOTEHIHala M OHOC(EpHBIX
GyHKIMH.

JleMoHCTpauu:

[Toptpetsr: B.M. Beprnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepnr 3emmn», «kKpyroBopot azota B mpupoae», «KpyroBopor yriaepoaa B
npupoae», «KpyroBoport kuciopona B mpupoae», «KpyroBopoT Bonbl B NpHpojae», «OCHOBHbIE OHOMBI
cymny, «Knumaruueckue nosica 3emim», «Tynapay, «Tairay, «Cmemansbiii jecy, «LIupokoIrucTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponnyeckuil gec.

Ob6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

1.2.11. Tema 11. YenoBek u okpyxaromas cpeja.

DKOJIOTHYECKHE KpU3HCHI M WX NpUuMHBI. BosneiictBue uenoBeka Ha Ouocdepy. 3arpssHeHue
BO3YIIHOM cpeapl. OxpaHa Bo3ayxa. 3arps3HeHre BoJHOM cpenbl. OXpaHa BOJHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue kiumara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M KUBOTHBI Mup. OXpaHa pPacTUTEIBHOTO H
KUBOTHOTO Mupa. OCHOBHBIE NTPUHLHUIBI OXpaHbl Tpuponsl. Kpacueie kuuru. Ocobo oxpaHsieMble
npupoansie Teppuropun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE TAPKH.

OcHOBHBIE TPUHLHUIB YCTOWYMBOIO pa3BUTHA 4YellOBEYeCTBA U Mpuponbl. PannoHanbHOe
IIPUPOJIOTIONIL30BAHUE M COXpaHeHHE OMoJIoruueckoro pasHooOpazus 3emun. OOmuMe 3aKOHOMEPHOCTH
rJI00AIbHBIX 3KOJOTMYECKUX KpU3HUCOB. (OCOOEHHOCTH COBPEMEHHOTO KpH3HCa U €ro BEpOSITHbIE
MIOCJIEJICTBUSL.

Pa3BuTre METOI0B MOHUTOPUHTA PA3BUTHS ONACHBIX TEXHOTEHHBIX MTPOIIECCOB.

JlemoHCTpanuu:



Tabmumel U cxeMbl: «3arpsisHeHHE aTtMocdepbl», «3arpsi3HeHue ruapocheps», «3arps3HeHUe
nouBb, «[TapHUKOBEI 3 dexT», «Ocobo oxpaHsIeMble TPUPOTHBIC TEPPUTOPUNY, «MOJETH YIPABISIEMOTO
MUpPay.

O6opynoBanue: ¢ororpaduu OXpaHSIEMBIX pPACTECHUH W KUBOTHBIX KpacHoi kHuru Poccuiickoii

®enepaunn, KpacHol KHUTH perHoHa.

2. INTAHUPYEMBIE PE3YJIBTATDI

2.1. ®I'OC COO ycranaBmuBaeT TpeOOBaHUS K Pe3y/IbTaTaM OCBOCHHS OOYJAFOIIUMHUCS IMPOTPAMM
cpenHero oOuiero 00pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHMS MPOTPaMMBbI [0 OMOJIOTMH BBIACIEHBI CIEAYIOIINE
COCTaBJISIOILIME: OCO3HAHUE OOYJAIOIIMMHCS POCCUMCKONW TpakJIaHCKOW HACHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIHHOCTH M CAMOOTMPEAETICHUI0, HaJu4he MOTHBAlMM K OOy4eHHIO OMOJIOTHH,
L[eJIeHANIpaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJEHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH WU
UCTOPUYECKUX TPaJWLUN pa3BUTUS OMOJOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCs
PYKOBOJICTBOBATbCSI B CBOEU JI€ATEIHHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMM, MPUCYIIUMU CHUCTEME
O6MOJI0rMYecKoro oopa3zoBaHusl, HAJIMYKE MPABOCO3HAHUS HKOJIOTHMUECKON KYIbTYphl, CIIOCOOHOCTH CTaBUTh
L[EJIH U CTPOUTH KU3HEHHBIE TJIaHbI.

2.2. JIluyHOCTHBIE pE3YNbTAaThl OCBOCHHS MPOTPaMMbl MO OHMOJOTMHM JOCTUTAIOTCSI B EIUHCTBE
yueOHOM U BOCHHUTATEIbHOW JEATENbHOCTH B COOTBETCTBUHM C TPAAUIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILIECTBE
MpaBWJIaMU U HOPMaMU MOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHMs, CaMOBOCIHUTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH NO3UIMM JIMYHOCTH, MATPUOTH3MA M YBAaXKEHHS K 3aKOHY U
MIPaBOIOPSIIKY, YEJIIOBEKY TPYy/Ja U CTaplIeMy IMOKOJIECHUIO, B3aHMHOTO YBa)KE€HUs, OEPEKHOTO OTHOIICHHUS K
KYJIbTYPHOMY HACJIEIUIO U TPAAMIMSIM MHOTOHAIMOHAIbHOTO Hapoaa Poccuiickoii deneparuu, npupoae u
OKpY’Karoleu cpene.

2.3. JIluyHOCTHBIE pE3YyNbTAaThl OCBOEHUS Y4eOHOTro mpeamera «buOJIOTHS» [TOJDKHBI OTpakarb
TOTOBHOCTh U CHOCOOHOCTH OOY4YarOIIUXCsI PYKOBOJACTBOBATHCS CHOPMUPOBAHHOUN BHYTPEHHEH MO3MIIHEH
JIMYHOCTH, CUCTEMOMN LIEHHOCTHBIX OpUEHTALlUi, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIeCTBa, pacIIMpeHHe >KU3HEHHOTO OIblTa M  OIbITa
JEeATeNbHOCTH B MpOILecCe pealu3allii OCHOBHBIX HANpPaBICHUH BOCHUTATENBHOW JAEATENIBHOCTH, B TOM
qHcie B YacTH:

1) rpaxJaHCKOTO BOCITUTAHHS:

c(OPMHUPOBAHHOCTh I'PAKTAHCKON TO3ULIUU 00YUaIOLIErocs Kak akTHBHOTO M OTBETCTBEHHOT'O YJICHA

poccHiickoro oOIIecTBa;



OCO3HAHME CBOMX KOHCTHTYIIHOHHBIX TIPAaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOH ACSATEIBHOCTU MPHU CO3JAaHUM YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U IMO3HABATEIHHBIX 33124, BHITOJHEHUN OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH OTIPECIIATH COOCTBEHHYO TIO3UIUIO IO OTHOIICHHUIO K SIBJICHHUSM COBPEMEHHOM JKU3HU
U OOBSICHATH €€,

YMEHHE YUUTHIBATH B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aHMMOJICUCTBUS JIIOICH
C Pa3HBIMH YOCKICHUSIMU, KYJIbTYPHBIMH IIEHHOCTSIMU ¥ COLIMAJIBHBIM TOJIOXKCHUEM;

TOTOBHOCTb K COTPYJTHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOTHEHHS YU€OHBIX, MTO3HABATEIbHBIX U
HCCTIE0BATEIbCKUX 33]1a4, YBAKHUTEIBHOTO OTHOIIECHUSI K MHEHHUIO OTITIOHEHTOB MPU 00CYKACHUHN CIIOPHBIX
BOIIPOCOB OUOJIOTHYECKOTO COJICPKaHUS;

TOTOBHOCTb K T'YMaHUTapHON M BOJOHTEPCKON JIEATEIIBHOCTH;

2) aTPHOTHYECKOTO BOCIIUTAHHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKOW HMACHTUYHOCTH, MATPHOTHU3MA, YBAXKEHHUS K CBOEMY
HapOJly, YyBCTBA OTBETCTBEHHOCTH Tiepes POAMHON, TOpIOCTH 3a CBOM Kpail, cBor0 PonuHy, CBOM SI3bIK U
KyJIbTYpY, MPOILJIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIICIUI0 U MaMATHUKAaM IPUPOABI, TOCTHXREHUsIM Poccun
B HAayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIIEHWE M pa3BUTHE OHMOJIOTHH,
MMOHUMAaHMs 3HAUY€HUs OHOJIOTMM B TO3HAHUHM 3aKOHOB MPHUPOAbI, B >KM3HM 4YEJOBEKa M COBPEMEHHOIO
00I1IeCTBA;

uaeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIy)K€HHUIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cynp0y;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HApOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMl0 M TPUHUMATh OCO3HAHHBIC pPEIICHUS, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYUBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM pOJMUTENSAM, CO3JAHUIO CEMbHM Ha OCHOBE OCO3HAaHHOIO
MIPUHATUSA LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TPAAULIUSIMU HapoJ0B Poccuu;

4) 3CTETUYECKOTO BOCITUTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIFOUYas ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPUECTBA,
criopTa, TpyZAa, 0OIIEeCTBEHHBIX OTHOIICHUH;

MMOHUMAaHHE YMOIMOHAIBHOTO BO3ICHCTBUS )KUBOI npupoabl 1 eé OCHHOCTH;



TOTOBHOCTh K CaMOBBIPQKCHHIO B PAa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE NPOSBISATH KadecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pu3nveckoro BOCIUTAHUS:

NMOHMMaHUE W peaju3alus 3I0poBoro M 0Oe3omacHoro oOpasa J>KM3HU (3I0pOBOE THTaHUE,
coOI0ICHHe TUTHUEHUYCCKUX MPABWII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHUN U OTHBIXA, PEryJsipHas
(dusnyeckass aKTUBHOCTH), OCPEKHOTO, OTBETCTBCHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY
(U3HYECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAHKE I[EHHOCTH MPaBWUI WHAMBUIYAJHLHOTO M KOJICKTUBHOTO OE30MACHOTO TIOBEICHUS B
CUTYAITUSX, YTPOXKAIONTUX 3I0POBBIO M KU3HU JIFOJICH;

OCO3HaHWE TIOCIICACTBHIA M HETPUATHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHUS aTKOTOJISI, HAPKOTHKOB,
KYpEeHUs);

6) TpyJI0BOTrO BOCITUTAHUS:

TOTOBHOCTb K TPYIly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYIOT00ue;

TOTOBHOCTh K QKTHBHOW JEATCIHHOCTH TEXHOJOTHYECKOW W COIMAILHOW HAIpaBIICHHOCTH,
CIIOCOOHOCTH HHUIIMUPOBATh, TUTAHUPOBATh M CAMOCTOSITEIIEHO BBITIOJIHATH TAKYIO ICATEITBHOCTS;

MHTEpPEC K pa3Iu4HbIM chepam mpodeccuoHalbHON AEATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM
BBIOOD Oymymiei mpodeccuu U peain30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TIPOTSHKEHUN BCEH KU3HM;

7) 9KOJIOTHYECKOTO BOCIIUTAHUS:

9KOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJEe KaK UCTOYHHUKY )KM3HU Ha 3emiie, OCHOBE e
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHSI 3KOJOTHYECKOM KYIbTYPhl: TPUOOPETEHUE OMbITa MIIAHUPOBAHUS MOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI JUI OKPY>KAIOIIEeH Cpe/ibl;

OCO3HAaHHKE TTI00aIbHOT0 XapaKTepa SKOJIOrHUYEeCKUX MPOOIeM U IMyTei UX pelIeHHUs,;

CIOCOOHOCTh HCIOJB30BaTh MPUOOpETaeMble MPU H3IyYCHUH OWOJIOTMM 3HAHUA W YMEHUS MPHU
pelieHun mpobieM, CBA3aHHBIX C PallMOHAIBHBIM MIPUPOIOIOIB30BaHUEM (COOMIOICHNE PABUI MTOBEICHUS
B MPUPOJE, HAIMPABICHHBIX Ha COXpPAaHEHHE PABHOBECUS B SKOCHUCTEMAaX, OXPaHY BHUIOB, JKOCHUCTEM,
ounocdepsl);

aKTUBHOE HEMpUATHE NEHCTBHUM, MPUHOCAIIUX BpEI OKPYKAIOIIEH NPHUPOIHON cpele, yMEHHE
MPOTHO3UPOBATh HEONArONMpHUATHBIE DJKOJOTHYECKHE TOCIEACTBUS MPEANPUHUMAEMbIX JEHCTBUH W
MpeIoTBPAIATh HX;

HaJIMYUEe PA3BUTOTO SKOJIOTHYECKOTO MBIILICHUS, SKOJIOTHUYECKON KYIbTYphI, OMBITA IEATEIHHOCTH
9KOJIOTHYECKO HAINPaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCSI MU B MMO3HABATEIHHON, KOMMYHHUKATUBHOMN
U COLMAaIbHOM TMpAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW MAESITENbHOCTH HKOJIOTHYECKOM

HaIIpaBJICHHOCTH;



8) IICHHOCTH HAYYHOTO MMO3HAHMS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00I11eCTBEHHOH NPAaKTUKH, OCHOBAHHOTO HA TMAJIOTE KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa
B IIOJIUKYJIbTYPHOM MHPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YHUTATEILCKOU KYJBbTYPBI KaK CpCACTBa B3aHMOI[€I>'ICTBH$I MCKOY
JIIOAbMH W IO3HAHUS MHPA,

MMOHUMAaHKE Crienu(DUKN OMOJIOTHH KaK HAyKH, OCO3HaHUS €€ poJid B JOPMUPOBAHUH PALMOHATLHOTO
HAyYHOTO MBIIUICHHS, CO3JaHUH IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKArolleM MHUpPE KaK O eIWHCTBE
MPUPOJIBI, YEIOBEKAa M OOIIeCTBa, B TMO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHUHd TpoosiemM
COXpPaHEHUs MTPUPOJTHOTO PABHOBECHS;

Y6G)I<I[éHHOCTI) B 3HAYMMOCTH OHMOJIOTHH JJIA COBpeMCHHOI\/JI IMUBUJIN3AIINN: oOecriedeHrss HOBOT'O
YPOBHS Pa3BUTHS MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX peliaTh pecypcHbIe
HpO6J'I€MBI Pa3BHUTHA 4YCIIOBCYCCTBA, IMOHUCKA HYTeﬁ BbIXOJa U3 JI00AJIBHBIX DKOJIOTHYECKAX HpO6J'IeM u
oOecrnievueHns Tiepexojia K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATEHOMY MCIIOJB30BAHUIO TIPUPOIHBIX PECYPCOB
1 (OpMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B MOJYYCHUU OMOJIOTUYECKUX 3HAHHMA B IEJISX TOBBIMICHHUS OOIICH KYJIbTYPHI,
€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH ()YHKIIMOHAILHON IPaMOTHOCTH OOYUYarOIIMXCS,
dhopmMupyeMoi Ipu U3y4eHUH ONOJIOTHH;

MOHUMaHHUE CYIIIHOCTH METOJOB IMO3HAHMS, MCIOJIh3yEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
WCIIOJIb30BaTh IOJlydacMble 3HAHMS Ui aHalW3a W OOBSCHEHUS SIBJICHUH OKpPYKAIOIIET0 MHpa U
MPOUCXOISIINX B HEM U3MEHEHHI, YMEHHE JIeNIaTh 000CHOBAHHBIC 3aKIIIOYCHUST HA OCHOBE HAYYHBIX (haKTOB
Y UMCIOIIUXCS TAHHBIX C IEITBI0 TIOJTYYEHUS JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENILHO HCIIOJBL30BaTh OWOJIOTHYECKUE 3HAHUS JUIS PElIeHUs mpolieM B
peabHBIX KU3HECHHBIX CHUTYaIUsX;

OCO3HAHHME I[IGHHOCTH HAyYHOW JIEATEILHOCTH, TOTOBHOCTh OCYIICCTBISATh MPOCKTHYIO U
HCCIIEIOBATEIILCKYIO CSITEIbHOCTh HHIUBHUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHUIO, K aKTHBHOMY
MOJIyYCHUIO HOBBIX 3HAHUH 10 OMOJIOTMH B COOTBETCTBHH C )KU3HEHHBIMU MTOTPEOHOCTSMHU.

2.4. B mporecce AOCTIXKEHHUSI JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS OOYYAIONIMMUCS MPOTPaMMBI
cpenHero oOmiero oOpa3oBaHHs y OOYYalOIIUMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIM WHTEIUIEKT,
MIPeoIararoni copMIUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIETO CHOCOOHOCTh MOHMMATh CBOE IMOIMOHAIBLHOE COCTOSHHE, BUICTH

HaIlpaBJICHUA PA3BUTHUA COOCTBEHHOM SMOIIMOHAILHOM C(bepLI, OBITh YBCPCHHLIM B CC6C;



CaMOpEryJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHNE, CIIOCOOHOCTh AJaNTUPOBATHCS K 3MOIIMOHATHHBIM M3MEHEHUSM W TPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTpPEMJICHHE K JOCTIDKCHHUIO IIEJIM M YCIEeXY, ONTHMH3M,
WHUIMATUBHOCTh, YMEHUE JICHCTBOBATh, HCXOJIS1 U3 CBOMX BO3MOXKHOCTEH;

AMIATHH, BKJIFOYAIOIIEH CTIOCOOHOCTh IOHUMATh AMOITMOHAIILHOE COCTOSIHUE JAPYTUX, YUUTHIBATH €TO
IIPH OCYIIECTBIICHUH KOMMYHHUKAIIMH, CIOCOOHOCTh K COUYBCTBHIO M CONICPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JAPYTUMU JIOIBMHU,
3a00THTHCSI, TPOSIBIISATH MHTEPEC U pa3periaTh KOH(PIUKTHIL.

2.5. MeranpenMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO mpeamera «bBHONOTHS» BKIIOYAIOT:
3HaYuUMBbIe A (POPMHUPOBAHUS MUPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE)
OOIIeHayYHbIC TOHATHS, OTPAKAIONIUE IIEJIOCTHOCTh HAYYHOW KAapTHHBI MHpa W CHEIU(UKY METO0B
MMO3HAHUS, WCIOJIb3YeMBIX B E€CTECTBCHHBIX Haykax (BEIIECTBO, SHEPTHs, SBJIICHHE, IMPOIECC, CHUCTEMa,
Hay4dyHbId (DAKT, TPHHIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBaHHWE, HaOJIOJCHHE,
W3MEpPEHUE, OJKCIEPUMEHT | JpPYTHe), yHUBEpPCAJIbHbIC YydeOHbIe JeHcTBHS  (TTO3HABATENbHEIE,
KOMMYHUKATHUBHBIE, PErYJSITUBHBIE), oOecnieunBaroniue GopMupoBanue (HyHKIIMOHATBLHON IPAMOTHOCTH H
COLIMANIBHOM KOMIIETEHIIMM OOYy4aloNIMXcs; CIOCOOHOCTh OOYy4alONIMXCS HCIOJIb30BaTh OCBOCHHbBIE
MEXAUCUUIIIMHAPHBIE, MHMPOBO33PEHUYECKHE 3HAHUS U  yHHUBEpCalbHble YydeOHbIE JIEHCTBUSA B
MO3HABATEIBLHON U COIMAIbHON MPAKTHUKE.

2.6. B pe3ynbpTare u3ydeHuss OMOJIOTMH Ha YPOBHE CPEIHEr0 00I1Iero oopa3oBaHus y 00yJaronierocs
OyayT chopMupoBaHbl IO3HABATEIbHbIE YHHUBEpCaJbHble YueOHbIE JIEHCTBUS, KOMMYHHUKATHBHBIE
YHHUBEpCcajbHble Yy4yeOHbIE IEHCTBUS, PETYISTHUBHBIE YHUBEPCAJIbHbIC Y4YeOHbIE NIEHCTBUS, COBMECTHAS
NeSITEeNbHOCTbD.

2.7. MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOTrpaMMbl CPEIHEro 001ero oOpa3oBaHus JOJKHBI
OTpaxarb:

2.7.1. OBnanenue yHuBEpCAIbHBIMU YU€OHBIMU TO3HABATEILHBIMU ACHCTBUSIMHU:

1) 6a30BbI€ IOTHYECKHE JICHCTBHSL:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYAIU3UPOBATH MPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TIPU OCBOCHUHM 3HAHWU TPUEMBI JIOTMUECKOTO MBIIIIEHUS (aHalu3a, CHHTE3a,
CpaBHEHHUs, KiIacCHU(pHUKAIMU, 000OIIEHNS), PAaCKPhIBATh CMBICI OMOJOTHYECKUX MOHSATUH (BBIACNATH UX
XapaKTepHbIe TPU3HAKHU, YCTAHABIMBATD CBSI3U C IPYTUMHU MOHATHSIMH);

OTIpEIeNATh IIeNIM AeATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHUH UX TOCTHKEHHUS, COOTHOCHUTH
PE3YIbTaThI JEATEIILHOCTH C MMOCTABIIEHHBIMHU ETISIMU;

HCIIOJI30BaTh OMOJOTUYECKHUE TIOHSITHUS JJIA O0OBsICHEHUS (baKTOB U SBJICHUH )KHMBOM IMpUPOAbI;



CTPOUTH JIOTMYECKHE pacCyXJAeHUs (MHIYyKTUBHbIC, IEAYKTHBHBIC, IO AaHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH ¥ MIPOTUBOPEUUS B PACCMATPHUBACMBIX SIBIICHUSX, (DOPMYIUPOBATH BHIBOBI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MO/JIEJIbHBIE CPEACTBA VIS MPECTABICHUS CYILIECTBEHHBIX CBS3€M U OTHOLLIEHUMN
B M3Y4aeMbIX OMOJOTUYECKNX OOBEKTaX, a TAKXKE MPOTUBOPEUUM PA3HOTO POJa, BBISIBICHHBIX B Pa3IMYHBIX
MH()OPMAMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAaH pEIICHUS NTPOOJEMbI C YYETOM aHAIM3a WMEIONIUXCS MaTepUaIbHBIX U
HEMAaTEpHUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHHMBATh COOTBETCTBUE PE3YJIbTATOB IIEJISAM, OLICHUBATH
PHUCKH MOCTEACTBUIN NEATEIBHOCTH;

KOOPJAMHHUPOBATH M BBHITIOJIHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYAITHLHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS,

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM;

2) 6a30BbIe UCCIIEIOBATEILCKUE ICHCTBHUSA:

BIIQJIETh HABBIKAMH  y4e€OHO-UCCIIEIOBATENIbCKOM W  TIPOEKTHOW  JESTENIbHOCTH, HaBBIKAMU
paspenieHuss TpooseM, COCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3TUYHBIX METOJIOB IMO3HAHMUS;

KCTOJIb30BATh PA3JIMYHbIC BUJIBI ACSITEILHOCTH O MOJYYEHHIO HOBOTO 3HAHUS, €r0 UHTEPIPETALINH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B YYEOHBIX CHUTYyallMsiX, B TOM YHCJIE TPHU CO3JaHUM YUEOHBIX H
COILMAJIBHBIX MTPOEKTOB;

dbopMupoBaTh HAay4HBIH THI MBIIUICHHUS, BJAJCTh HAYYHOWM TEPMUHOJIOTHEH, KIFOYCBBIMHU
MMOHSATHSAMH U METOJAMH;

CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIE 3a/1a4yd B 00pa30BaTEIbLHOMN JCATEIHPHOCTH U KU3HCHHBIX
CUTYyalUsX;

BBISIBJIATh NPUYMHHO-CJIEJACTBEHHBIE CBS3M M aKTYaJu3UPOBATh 3a/lady, BbIIBUTATh TUIOTE3y €€
peuleHusi, HaxOoJIWThb AapryMEHThl Ul JI0KAa3aTelNbCTBA CBOUX YTBEPKICHUM, 3a/laBaTb NapamMeTpbl U
KpUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEILICHUS 3aJaud PE3YNIbTaTbl, KPUTUUYECKU OLIEHUBATh HX
JOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh  IIENICHANIPABIEHHBIM TMOWCK TepeHoca CPeICcTB M CcrmocoOOB  JCWUCTBUS B
podecCHOHANBHYIO CPENY;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO U MPAKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX PEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIC WJEH, MpEAiaraTb OpPUrHHAIBHBIE MOJXOAbI M PEIICHHs, CTaBUTh MPOOJIEMbI U

3aiauu, JOMYCKAIHUEC AJIbTCPHATUBHBIC PCIICHUS,



3) pabora ¢ uHpOpMaIuei:

OPUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHMKAX MH(POpManuu (TEKCTe y4eOHOTO MmocoOus, HaydHO-
MOTYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIIOBApsX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHaMM3UpoBaTh WHGOPMALMIO PA3TMYHBIX BHIOB M (OpPM TNpEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

(bopMymHpOBAaTh 3aMPOCHl M MPHUMEHATH Pa3IMYHbIe METOABI MPHU MOUCKE U 0TOOpE OMOJIOTHYECKON
nHbOpManY, HeOOXOIMMOH [T BHITIOJIHEHUS YU4eOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS — WH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMAabHYI (OpMy MpeacTaBiIeHHs OMOJOTrHYecKOW HHpopManuu
(cxembl, rpauku, quarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

WCIIOJIb30BaTh HAYyYHBIN SI3bIK B Ka4ECTBE CPENCTBa MpU paboTe ¢ OMOJIOTMYECKON MH(POPMAIIUECH:
MPUMEHSTh XUMUYECKHe, (PU3NYECKHe W MaTeMaTHYeCKUe 3HAKH W CHMBOJIBI, (OPMYIBI, aOOpeBHATYpY,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIHOCTH;

BJIaJIETh HAaBBIKAMU pACHO3HABaHMUS M 3alIUThl MHPOpMAUH, HWHGOPMALMOHHONW O0€30MacHOCTH
JMYHOCTH.

2.7.2. OBnaseHne yHUBEPCATbHBIMU KOMMYHHUKATUBHBIMH JICUCTBUSIMU:

1) oGmenHwue:

OCYILIECTBIISATh KOMMYHHUKAIlMM BO BceX c(epax JKU3HM, AKTUBHO YYacTBOBAaTh B JHUAJIOre WIH
JUCKYCCUM IO CYIIECTBY OOCYyXJIaeMoi TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KICHMS
OTHOCHUTEJIBHO BBINOJIHEHUS MPEUlaraéMoi 3ajaud, y4UTbIBaThb HWHTEPEChl M COINIACOBAHHOCThH IMO3UILMH
JPYruX y4aCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHHS, IOHUMAaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
IIPENOCHIIOK BOBHUKHOBEHUS KOH(DIMKTHBIX CUTYyallU, YMETh CMATYaTh KOH(QIUKTBI U BECTH IIEPErOBOPHI;

BJIAJIeTh PA3JIMYHBIMM croco0amMu OOIIEHUS M B3aUMOJEHCTBUS, MOHMMATh HaMEpEeHHs APYrux
Jro/ied, MPOSIBISTh YBAXHUTEIbHOE OTHOLIEHHE K COOECeIHUKY M B KOPpEKTHOH (opme (opMynupoBarh
CBOM BO3PAXKCHMUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3pEHHsI C UCIOIb30BAaHUEM S3bIKOBBIX CPEJICTB;

2) COBMECTHasI ICITEIbHOCTb:

MOHMMAaTh U HCHOJb30BATH NMPEUMYIIECTBa KOMAHIHON M MHIAMBHIYaJIbHON pabOThl MpU pelieHun
Oouosnornyeckoil  mpoOieMbl, O0OOCHOBBIBaTb  HEOOXOAMMOCTb  NPUMEHEHHS  TPYNIOBBIX  (GOpM
B3aMMO/ICHCTBUS IIPU PeLIeHUH yueOHO! 3a1a4H;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEUCTBUI ¢ yu€TOM OOIIHUX MHTEPECOB U BO3MOXKHOCTEH

KaXXJJ0T0 4JICHA KOJIJICKTHUBA,



IIPUHUMATD LIEJIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BBIBATh U KOOPIAMHUPOBATH NEHCTBUS MO €€
JTOCTHKEHHUIO: COCTABIIATH IUIaH JEHCTBHIA, pacpesesiaTh poJid ¢ y4ETOM MHEHUH y4aCTHUKOB, 00CYXKAaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OIICHUBATh Ka4eCTBO CBOErO BKJIAJa M KaXKIOTO YYaCTHHUKAa KOMaHIbl B OOLIMH pe3yibTar II0
pa3paboTaHHBIM KPUTEPHSM;

IpeiaraTb HOBbIE ITPOEKTHI, OLIEHUBATh UIEU C MO3UIMU HOBU3HbBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIISITh IMO3UTUBHOE CTPATETHYECKOE TIOBEJACHHE B PA3JIMYHBIX CUTYalUSX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATUBHBIM.

2.7.3. OBnajieHNe YHUBEPCATHHBIMU PETYIATHBHBIMH JICHCTBHAMU:

1) camoopranuzanus:

UCI0JIb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBISIBICHUS MPOOJIEM M MX PEIICHUS B JKM3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUAX
Y TIOCTYTIKaX MO OTHOLIEHUIO K KUBOU MPHUPOJIE, CBOEMY 370POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSTEJIBHO OCYILECTBJIATh MO3HABATENIBHYIO JIESATEIbHOCTh, BBIABIATH IPOOJIEMbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]aul B 00Pa30BATEIILHON JESITEIbHOCTH U JKU3HEHHBIX CUTYALUsAX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pEIIeHUs NpoOJaeMbl € y4ETOM MMEIOIIMXCS PECcypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIMOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paciupATh paMKU y4eOHOTrO IpeMeTa Ha OCHOBE JIMUHBIX NPEAOUTCHUN;

Jies1aTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYAULMM B PAa3HbIX 00JaCTAX 3HAHWMH,
IIOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTeNbHbIN U KyJIbTYpPHBIH YPOBEHb,

2) caMOKOHTPOJIb!

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE
PE3YJIBTAaTOB LIEIISM;

BJIa/IeTh HaBBIKAMU IO3HABATENbHOM pedUIeKCUH KaK OCO3HAHMS COBEpIIAEeMbIX JACHCTBUH H
MBICIUTEIBHBIX MPOLIECCOB, UX PE3yAbTATOB M OCHOBaHMMH, MCIIOJIb30BaTh NPUEMBI pedIeKCUN AT OLCHKH
CHUTYalllH, BBIOOpa BEPHOTO pEILICHHS;

OILICHUBATh PUCKU ¥ CBOEBPEMEHHO IPUHUMATh PELIEHUS N0 UX CHWKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB AECATEIbHOCTH;

3) npuHATHS ceOs U IPYTUX:

IIpUHUMATh ce6;1, noHumMas CBOM HEAOCTATKH U JOCTOMHCTBA,



MIPUHUMATh MOTHBBI U QpTyMEHTBI IPYTHUX MPU aHAIHU3E PE3yJIbTaTOB ACITCILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKY;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKA.

2.8. [lpeameTHBIE pe3yinbTaThl OCBOCHHS COJEp)KaHUs ydeOHOTO mpenmera «buosorus» Ha
yriay0IEHHOM YPOBHE OPUEHTHPOBAHBI Ha oOecrieueHrne MpoPUIBHOTO 00y4IeHHs 00yJIarONINXCsl OMOIOTHH.
OHu BKIIOYAIOT: crHeuuduueckue s OMOJIOTMM HayyHbl€ 3HAHUS, YMEHMsSI M CIOCOOBI JAEHUCTBUMN 10
OCBOCHHIO, HHTEPIIPETAIMH U TPEOOPA30BAHUIO 3HAHUA, BUJIBI JISATSIBHOCTH 110 TIOJTyYCHUIO HOBBIX 3HAHUIN
U WX TPUMEHEHHWIO B Pa3lIMYHBIX YUEOHBIX, a TAKKE B peaJbHBIX KU3HCHHBIX CHUTyarusx. [IpeamerHbie
pe3yNbTaThl PEACTABICHBI [0 T0/1aM U3y4EHUS.

2.9. lIpenmeTHble pe3yjbTaTbl OCBOeHHs ydeOHOro mnpeamera «buosorus» B 10 Kkiacce
JTOJIZKHBI OTPAKATH !

chOpMUPOBAHHOCTh 3HAHUN O MeCTe€ M poOJIM OHOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMHPOBAHHH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B MMO3HAHUHU 3aKOHOB MIPHUPOJIBI U PEIICHUH TIPOOIIeM
paIMOHAIBHOTO TPUPOJIOTIONB30BAHMUSA, O BKJIAJE€ POCCHUCKUX M 3apyOeKHBIX YYEHBIX B pa3BUTHE
OMOJIOrUH;

BIIQJICHUE CHUCTEeMOH OWOJIOTMUECKHMX 3HaHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarouie
OMOJIOTMYECKHE TePMUHBI U MOHATUS (KU3Hb, KJIETKA, OPraHu3M, MeTa00JIn3M, TOMEOCTa3, CAaMOPETYJISIus,
CaMOBOCIIPOM3BEICHNE, HACJIEICTBEHHOCTb, M3MEHUYHMBOCTb, POCT U Ppa3BUTHE), OMOJOTUYECKUE TEOPUU
(knerounast teopusi T. llIBanna, M. lllneiinena, P. BupxoBa, xpoMocomHasi TeOpus HaCIEICTBEHHOCTH
T. Moprana), yuenus (H.U. BaBunoBa — o 1eHTpax MHOrooOpasus W TPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHuii), 3aKOHbI (eIMHOOOpa3usi MOTOMKOB IIEPBOrO IOKOJICHUS, PACIIEIUICHUS, YHCTOTHI TaMeT,
HEe3aBUCUMOro HacienoBaHusi I'. MeHzens, roMOJOrM4ecKUX psJIOB B HACJIEACTBEHHON H3MEHUHMBOCTH
H.W. BaBunosa), npuHIUIIEI (KOMIUIEMEHTAPHOCTH );

BJIaJICHHE OCHOBHBIMH METOJAMHM HAy4yHOTO T[IO3HAHUS, HCHOJIb3YEMbIX B OHOJIOTHYECKUX
UCCIIETIOBAHUSX KUBBIX OOBEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KIETOK MPOKAPHOT M DYKApHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHcCIie OaKTepHii, TpuOOB, pACTCHHIA, J)KUBOTHBIX U
YeloBeKa, CTPOCHHUS OpPraHOB M CHUCTEM OPraHOB pACTEHUM, KUBOTHBIX, UEJIOBEKa, IIPOIECCOB
KU3ZHEJEATENILHOCTH, MPOTEKAIOIIUX B OPraHM3Max pPACTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTUYECKUX
mporieccoB: oOMeHa BemiecTB (MeTaboiM3M), MPEeBpAlEHUS JHEPrHH, OpOXKEeHHs, aBTOTPOPHOTO H
reTepoTpoHOr0 TUIMOB MHTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MMHTO03a, Meio03a, TaMeToreHesa,
AMOpHOTEHEe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS, PA3MHOXKEHHS, WHAMBUAYAIbHOTO PAa3BUTHUS OpraHu3Ma
(oHTOreHe3a), B3aMO/ICHCTBHSI '€HOB, FeTepO3Hca, HICKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3U MEXIY OPraHOUJIAMH KIETKH U UX (DYHKIUSMHU, CTPOCHHEM

KJICTOK PAa3HbIX TKaHEeW U ux (I)YHKI_II/ISIMI/I, MCKAY OpraHaMu U CUCTCMaMHU OPraHOB Yy paCTCHHﬁ, JKHNBOTHBIX U



YeoBeKa M HUX (QYHKIHMSIMH, MEXKIY CHCTEMaMH OpPraHOB M WX (QYHKIHMSIMH, MEXIy dTanamMud oOMeHa
BEIIECTB, ATAallaMU KIETOYHOTO IMKJIA M JKU3HEHHBIX LUKJIOB OPraHU3MOB, STallaMd SMOPHOHAIBLHOTO
Pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM, (PEeHOTUTIOM M (PAKTOPaMU Cpe/ibl OOUTAHMS;

YMEHHUE BBISBIISITH OTJIMYUATENBHBIC TIPU3HAKN )KUBBIX CHCTEM, B TOM YHCJIE PACTEHH, )KUBOTHBIX H
YeJI0BEKa;

YMEHHE HCHOJb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OWOJIOTHYECKYI0 TEPMHUHOJOTHIO H
CHMBOJIMKY JUISI TOKAa3aTeIbCTBA POJCTBA OPTaHN3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

YMEHHE pemarb OWOJOTMYeCKHe 3a/1a4yd, BBIIBISATH NPUYHMHHO-CIEICTBEHHBIE CBS3U MEXKIY
MCCIIETyeMBIMH OHOJIOTUYECKAMH TMPOIIECCaMU U SIBJICHUSIMHU, JIENaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHHUH
MOJTyYCHHBIX Pe3yJbTaTOB;

YMEHHE BBINOJHATH JIa0OpaTOpHBIE U MpaKTU4Yeckue padoThl, cOOMIOAaTh MpaBuUiia MpH padoTe ¢
y4eOHBIM U JJa00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, IIPOBEPSATH X IKCIIEPUMEHTAIBHBIMH CPEICTBAMH, (OPMYIHPYS 1ENb
WCCIIEIOBAaHUS, aHATM3UPOBATH MOJTyICHHBIE PE3YIbTATHI U I€TaTh BBIBOIBI;

yMEHHE y4acTBOBaTh B Y4€OHO-HCCIEAOBATEIBCKON paboTe Mo OWOJIOTHH, SKOJOTUH U MEAMIINHE,
MPOBOIUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, M MYOJUYHO TMPEACTABIATh MOJTYYEHHBIC PE3YJIbTaThl
Ha YYCHUYECKUX KOH(DEPEHIIHIX;

YMEHHE OIIEHUBATh STHYECKUE AacCIEeKThl COBPEMEHHBIX HCCIEAOBAaHHA B 001acTH OWOJOTHH W
MEIUIUHBI (KIOHWPOBAaHUE, WMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAINPABICHHOE HW3MEHEHHE TE€HOMa H
CO3/IaHUE TPAHCTCHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBINA BHIOOP OyayIliel mpoQecCHOHANBHON NEITETbHOCTH B 00IacTH
OMOJIOTUH, METUITUHBI, OMOTEXHOJIOTHH, BETEPHHAPHH, CEITBCKOTO XO3SHCTBA, MUIICBON MPOMBIIUICHHOCTH,
yIIIyOonsiTh  TIO3HABATENBbHBI HMHTEPEC, HANpPaBICHHBI HAa OCO3HAHHBIH BBIOOP COOTBETCTBYIOLICH
npodeccuu U MpoJI0KEHNE OUOJIOTMYECKOT0 00pa30BaHUs B OPraHU3aIHIX CPEAHEr0 MPOodecCHOHATBLHOTO
Y BBICIIETO 00pa30BaHUsL.

2.10. IIpenmeTHbIe Ppe3yabTaThl OcBOeHHsl Yy4ueOHoro mnpeamera «buosorus» B 11 KJjacce
JTOJIKHBI OTPAKATh!

C(OPMHUPOBAHHOCTh 3HAHHA O MECTe W pOJIM OUOJIOTUM B CHUCTEME CCTECTBCHHBIX HAyK, B
(OpMHUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHbI MHUpPA, B TO3HAHUM 3aKOHOB IMPHUPOJBI U
peLIEHNH SKOJIOTHYECKUX NpoOJeM uYeloBeYecTBa, a TakKKe B PEUICHUH BOMPOCOB PALMOHAIBHOTO
IIPUPOJIOTIOIIB30BaHUA, U B ()OPMHPOBAHUHU LIEHHOCTHOTO OTHOILIEHMS K MPHUPOJE, OOLIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUMCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTUH;

YMEHHUE BJIaJIeTh CUCTEMOM OMOJIOTHYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpPEeNCHHUs] 1 TOHUMaHUe
CYIIIHOCTH OCHOBOIIOJIATAlOLINX OWOJIOTHYECKUX TEPMUHOB M TOHATUH (BHJI, SKOCHcTeMa, Ouocdepa),

OMOJIOTHYECKHUE TCOpUn (E)BOJ'IIOI_II/IOHHaSI TCOpHUL 4. I[apBI/IHa, CUHTCTHUYCCKAA TCOPHUA 3BO.IIIOI_II/II/I), YUYCHUA



(A.H. CeBeprioBa — o myTsix W HampaBieHHsX sBoironuu, B.W. Bepranckoro — o Ouocdepe), 3aKOHBI
(renernueckoro pasHoBecus JI. Xapau u B. BaitaOGepra, 3apoasimeBoro cxoactBa K.M. bapa), mpaBuna
(vuaumyma lO. JluOuxa, s5KOIOrMYecKOW NHMpaMHIbl 3HEPruM), Tumore3bl (rumoreza «mupa PHK»
VY. I'unbepra);

YMEHHE BIIAJICTh OCHOBHBIMH METOJAMH HAYYHOTO IMO3HAHUS, WCIOJIb3YEeMBIMHU B OHMOJIOTHUYECKUX
WCCTIEOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONMHMCAHHE, U3MEpPEHHUE, HAOJIOJCHHE, SKCIEPUMEHT),
Croco0aMu BBISBIICHUS W OIICHKH aHTPOTIOTCHHBIX U3MEHCHHI B TIPUPOJIC;

YMEHHUE BBIJICNATH CYIIECTBEHHBIC TNPU3HAKU: BUJOB, OHMOTEOIIEHO30B, AKOCHUCTEM U Ouocdepsl,
CTaOMJIM3UPYIOLIETO, JBIKYLIETO U Pa3pbIBAIOIIETO €CTECTBEHHOIO0 O0TOOpa, auloNaTpuyeckoro u
CUMITATPUYECKOTO BHUA000pa30BaHUsl, BIUSHUS JBWXKYIIUX CHJI JBOJIONUM Ha TEHO(OHI TMOMYJISIINH,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Ccpejie OOMTaHUs, YePEeIOBAHUS HAPABJICHUA BOJIIOIMHA, KPYTOBOPOTa
BEIIIECTB M MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXIY MPOIECCAMU DSBOJIONHH, JBIKYIIUMHU CHUJIAMHU
AHTPOTIOTeHE3a, KOMIIOHEHTAMHU Pa3TUIHBIX IKOCUCTEM U MIPHUCTIOCOOICHUSIMU K HUM OPraHU3MOB;

YMEHHUE BBISBIATH OTIWYUTEIBHBIC TMPU3HAKH KUBBIX CHUCTEM, MPUCIIOCOOIEHHOCTh BHJIOB K Cpelie
oOuTaHusi, aOMOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB HKOCHCTEM, B3aMMOCBS3€H OpraHu3MoB B
CO00I1IeCTBaX, aHTPOMOT€HHBIX U3MEHEHUI B 3KOCUCTEMaX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME apTyMEHThI, OHOJOTHYECKYI0 TEPMHUHOJOTHUIO U
CUMBOJIUKY JUISI JOKa3aTeNbCTBA POJICTBA OPraHM3MOB PA3HBIX CHCTEMAaTHYECKHX TPYII, B3aUMOCBS3U
OpraHU3MOB U CpeJibl OOUTaHUS, €AMHCTBA YEJIOBEUECKUX pac, HE0OXOIUMOCTH COXpaHEHUSI MHOrooOpa3us
BHJIOB M 9KOCUCTEM KaK yCJIOBHS COCYLIECTBOBAHUS IPUPOIbI M UEJIOBEUECTBA;

yMEHHE pelaTh OHOJOrMYecKHe 3a7ayd, BbIIBIATb HPUYUHHO-CICACTBEHHBIC CBSI3H MEXKIY
UCCIIeTyeMbIMU OMOJIOTUYECKUMU TPOLIECCaMU U SIBIICHUSIMU, JIEJIaTh BBIBOJBI U MPOTHO3bI HA OCHOBAaHUU
MOJIy4YE€HHBIX PE3yJbTaTOB;

YMEHHE BBIMOJHATH JIaOOpaTOpHbIE U IMPaKTUYEeCKHe paboThl, cOONI0aTh MpaBuUiia MpH padore ¢
y4eOHBIM U JJa00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, TPOBEPATH UX SKCIIEPUMEHTAIBHBIMU CpeJCTBaMH, (GOPMYIUpPYs LeIb
UCCIIeIOBAHUS, AaHATTU3UPOBATH MOJyYECHHBIE PE3yIbTaThl U JA€TaTh BHIBOIBL;

YMEHHE y4acCTBOBATh B Y4€OHO-UCCIIENOBATENbCKONW paboTe MO OUOJNIOTHH, SKOJOTUU U MEAUIIHHE,
MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MYOIUYHO MPEACTABIATH MOTYyYSHHBIE PE3YIbTAThI
Ha YYCHHUYECKUX KOH(PEPEHIIUSX;

YMEHUE OLIEHUBAaTh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUU KU3HH, YEJIOBEKA U YEIOBEUYECKUX pac, O
MPUYKHAX, TOCIEACTBUAX U CIIOCc00ax MpeaoTBpaIlleHus TI00albHBIX H3MEHEeHH B Onocdepe;

YMEHHE OCYIIECTBISATH OCO3HAHHBIN BHIOOP Oyayliel mpoQecCHOHAIBHON NeATeIbHOCTH B 00JIacTH

61/IOJ'IOFI/II/I, 9KOJIOTUH, HNPUPOIAOIIOJIB30BAHUA, MCIAUIHUHBI, 6I/IOTCXHOHOFI/II/I, NICUXOJIOTUHU, BCTCpUHAPUU,



CEeNIbCKOTO XO3SHCTBA, MHUILEBOW MPOMBIIUICHHOCTH, YIIIYOJISATh MO3HABATEIBHBIA MWHTEPEC, HANPABICHHBIN
Ha OCO3HAHHBIN BBIOOpP COOTBETCTBYIOIIEH Mpodeccuu U MPOJOJDKCHHE OMOJIOTHYECKOro O0pa3oBaHUs B

OpraHM3alusIX CPeTHEro NPo(eCcCHOHANTBHOTO U BBICIIETO 00pa30BaHHUS.



3. TEMATNYECKOE INTAHUPOBAHUE

VYuebnstit mpeamer «buonorusy (yriryOnEHHBIA ypOBEHB)

Bcero 204 .

10 KJIACC

(3 u B Henenro, Beero 102 4, u3 HUX 1 4 — MPOMEKyTOYHAsI aTTECTAIU)

TeMsl ypokoB
M KOJIMYECTBO YacoB

OcHoBHOE CoaCpKaHue

ITnanupyemble BUbI ydeOHOH
JeSTENBHOCTH 00yJaroImXcst

DIeKTPOHHBIE
00pa3oBaTesIbHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

TEMA 1. BUOJIOI'Us KAK HAVKA (1 v)

1. buosiorusi Kak KOMILJIEKCHASK
HAyKa U KaK 4acTh
COBPEMEHHOI0 001ecTBa

(1)

CoBpeMeHHast OMOJIOTHsl — KOMITIEKCHAs
Hayka. Kparkas ncropus pa3BuTHsI OHOJIOTHH.
Bronormueckue Hayku U U3ydaeMble IMU
IpOOIEMBI.

@dyHaMeHTANbHBIC, TIPUKJIA/IHBIE U TOMCKOBBIE
Hay4HbIEC UCCIICZ0BaHUs B OHOIOIHH.
3HaueHue 6uonoruu B HopMUpOBaHUH
COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI
mupa. [Ipodeccun, cBszaHHbIe ¢ OHOMOTHEH.
3HaueHne OMOJIOTUH B MIPAKTHIECKOM
JeATEbHOCTH YEJIOBeKA: MEJUIMHE, CEIbCKOM
XO03HCTBE, IPOMBILIIIEHHOCTH, OXpaHe
TIPUPOJIBL.

JeMoncTpanmun

Hoprperer: Apucrorens, Teodpact,

K. JIunne#, XK. b. Jlamapk, Y. JapBus,

V. T'apseii, I'. Mennens, B. Y. Bepnanckuid, U.
I1. ITaBnos, U. 1. Meunukos, H. 1. BaBuios,
H. B. Tumodees-Pecosckuit, . Yorcow,

®. Kpux, . K. benses.

Tabauiier 1 cxempl: «CBs3b OHOIOTHU

¢ IpYyrUMH Haykamuy», «Cucrema
OMONIOrMYECKUX HAYK»

PackprIBath copepkaHie TEPMUHOB

Y TIOHATHI: HAyYHOE MHPOBO33pEHHE, HAyIHAS
KapTHHA MUpa, HAyYHBIH METOJI, TUIIOTE3a,
TEOpUsI, METOJIBI UCCIIEIOBAHNSI.
XapakTepu30BaTh OHMOJIOTHIO KaK
KOMIUICKCHYIO HayKy, €€ MECTO M POJb Cpein
JPYTUX €CTECTBEHHBIX HAYK.

OueHNBaTh BKJIAJ OTEUECTBEHHBIX Y4EHBIX

B pa3BUTHE OUOJIOTHH.

OueHuBaTh POJIb OMOJIOrNYECKUX OTKPBITHIH
U COBPEMEHHBIX UCCIIEJOBAHUII B pa3BUTUH
HAyKU ¥ MIPAKTUYECKOH JIESTEILHOCTH JIIOACH.
Iepeuncnats npodeccuu, CBI3aHHbIC

C COBPEMEHHOI OHOIIOrHe.

IIpuBOANT NPUMEPHI TPAKTHYECKOTO
HCHOJIB30BAHUS JOCTH)XCHUH OHOI0ru

B MEJIMLIMHE, CEJILCKOM XO035IiCTBE,
MIPOMBILJIEHHOCTH U OXPaHe IIPUPOJIBI
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I"paxxnaHcKOro BOCITHTaHW,
criocoOcTByromero  GopMHpOBaHHUIO|
[poccuiickoi rpakAaHCKOH|
MICHTUYHOCTH, HPHHAUIEKHOCTH K
oOmHocTH  TpaxmaH  Poccuiickoi
Denepayu.

[MaTpuoTHyecKoro BOCITUTAHHU,

OCHOBaHHOT'0O Ha BOCITUTaHHH JIIOOBH K
ponHoMy Kkpato, Poxune, cBoemy
Hapo.y, YBa)XCHHUS K JIPYTHM HapoJaM|
Poccun; MCTOpUYECKOE MPOCBELLIECHHE,

(hopmupoBaHue poccuiickoro)
HAL[MOHAIEHOIO HUCTOPHYECKOI0
CO3HaHMSA, POCCUHCKON KYIbTYPHOHU
MJICHTUYHOCTH.

Duznueckoro BOCIIMTaHHU,

OPUEHTHPOBAHHOIO Ha ()OPMUPOBAHYE]
KyJIBTYPbI 3JI0POBOr0 00pasa >KM3HH Y|
OMOLIMOHAIBHOIO  Ojaromnony4ust -
pa3BuTHE (QHU3UYECKUX CIIOCOOHOCTEH]
C y4E€TOM BO3MOXKHOCTEH M COCTOSHUS]

3II0POBBS,  HABBIKOB  0E30MACHOrO)
[oBeECHUS B MIPUPOTHOMN u
coLlMaIbHOM cpene, 4pe3BblUailHbIX|
CUTyalusX.

TpynoBOro BOCIUTaHMsI, OCHOBAHHOT'O
Ha BOCMUTAHUM YBAXEHUS K TPYAY,
TpyQsIIUMCs, — pe3yiabTaTaM  Tpy.a)
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

CBOETO u JpYyrux TroJIei),
pyr

OpHeHTaINN Ha TPYHOBYIO
IMesITeIbHOCTD, HOy4EHHE,
npodeccun, JIMYHOCTHOE

CAMOBBIpDaKEHHE B  MPOAYKTUBHOM,
HpPABCTBEHHO JIOCTOMHOM Tpyae B
POCCHIICKOM OOIIECTBE, JOCTHIKCHHE]

BBIAOIINXCS pe3yIbTaToB B
podecCHOHAIBHOM e TETBHOCTH.

(DKOJIOrMUECKOro BOCITUTaHUS,
criocoOcTByromero  GopMHpOBaHHUIO
PKOJIOTMYECKON KYJIbTYPHI,
OTBETCTBEHHOTO, GepexHOro|

OTHOIIICHUSI K TIPUPOJIE, OKPYKaIOIIeH
cpene  Ha  OCHOBE  POCCHHCKHX
TPaJMLIHOHHBIX TyXOBHBIX LIEHHOCTEH,|
HAaBBIKOB OXpaHsl, 3aILUTBI,
BOCCTaHOBJICHHS HPHUPOJIPI,
OKpyKarowieil cpespl.

[leHHOCTH  HAay4yHOTrO  IIO3HAHMA,
OPUEHTHPOBAHHOI'O Ha BOCHHTAHUE
cTpeMJleHHsST K TO3HaHWIO cels 1
INPYrux JItoziel, MpUpoJIbl ¥ o0LIecTBa,
K IOJIY4€HUIO 3HAHWH, Ka4eCTBEHHOIO|
00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX
MHTEPECOB U 00111eCTBEHHBIX|
noTpeOHOCTEN.

TEMA 2. ’)KUBBIE CUCTEMbI U UX U3YYEHHUE (2 4)




Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

2. /KuBble CHCTEMBI M HX
CBONCTBA

(14)

JK¥BBIe CHCTEMBI KaK NPEAMET H3ydEeHHS
Ouonoruu. CBOICTBa JKUBBIX CHCTEM: €JJUHCTBO
XMMHYECKOTO COCTaBa, IUCKPETHOCTh

1 IIEJIOCTHOCTD, CIIOKHOCTh

1 YIIOPSIIOYEHHOCTD CTPYKTYPBI, OTKPBITOCTB,
CaMOOPTaHHU3alHsl, CAMOBOCIIPOU3BEICHHE,
pas3IpaknMOCTh, H3MEHYUBOCTB, POCT

1 pa3BHTHE.

JemoncTpanun

Tabnunet u cxempl: «OCHOBHBIE IPU3HAKH
KHU3HUY, «BHOTOrMYECKHE CUCTEMBI,
«CBo¥CTBa )KUBOH MaTepHm»

PackpeIBaTh coniepkaHue TEPMUHOB

U TIOHATHI: J)KMBasi CUCTEMA, 3JIEMEHT,
MIOJICUCTEMA, CTPYKTYpPa; OTKPBITOCTb, BEICOKAsI
YIOPSAI04E€HHOCTb, YIIPaBIsIEMOCTb,
HepapXU4YHOCTh, OOMEH BEIECTB

1 TIPeBpalICHUE SHEPTHH,
CaMOBOCIPOM3BEJICHHIE, CAMOPETYJIISIIHS,
pasBUTHE.

XapakTepu3oBaTh CTPYKTYPY U CBOHCTBA
JKHBBIX CHCTEM, OTJIMYUS XMMHYECKOTO COCTaBa
00BEKTOB XKHUBOH M HEXKUBOU NMPUPOJIBI, OOINH
TIPUHIIUI KJICTOYHOH OpraHMU3allii KUBBIX
CHCTEM.

CpaBHUBATh OOMEHHbIE IIPOLIECCH B HEKHBOI
1 JKMBOH NPHUPOJIE; PACKPHIBATH CMBICI
peakiuii MmeTabonu3ma.

OOBACHATH MEXaHU3MBI CAMOPETYJISIUN
JKHMBBIX CHCTEM Pa3IMYHOr0 HEPAPXUUECKOTO
YPOBHSI; PaCKpBIBATh CyTh NPUHIUIIOB
TOJIOYKUTETIHHON U OTPULIATENBEHOH 00paTHOM
CBSI3H.

AHan3upoBaTh CBOMCTBA
CaMOBOCIIPOM3BEICHHS, POCTa U Pa3BUTHUS
OpraHu3MOoB
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["pakaaHCKOro BOCITHTAHHUS,
crrocoOCTByIOmEro  (OpMHPOBAHHIO
[poccuiickoin TpakKAaHCKOH|
MICHTUYHOCTH, NPHHAUICKHOCTH K
oOIHOCTH  TpaxmaH  Poccuiickoi
Denepanyu.

[MTaTpHOTHYECKOrO BOCITHTaHHU,

OCHOBaHHOT'0 Ha BOCITMTAHHU JIOOBH K
ponHoMy Kpato, PoxuHe, cBoemy|
HapoJy, YBa)KCHHUs K JIPYTHM HapoJaM|
Poccun; MCTOpPUYECKOE MPOCBEIICHHE,

bopmupoBaHue poccuiickoro
HALMOHAIBHOTO HCTOPUYECKOTO|
CO3HaHMsA, POCCHHCKOH KyIbTYpHOH
MJICHTUYHOCTH.

Dusznyeckoro BOCIUTaHUs,

OPUEHTHPOBAHHOIO Ha ()OPMUPOBAHYE)
KyJIBTYPbI 3JI0POBOr0 00pa3a »KHM3HHM U
PMOLMOHANIBHOTO  Onaronomy4yust -
pa3BuTHE (U3MYECKUX CIOCOOHOCTEH|
C y4€TOM BO3MOXKHOCTEH M COCTOSHUS]

3I0POBBS,  HABBIKOB  0E30MACHOrO)
[OBEICHUS B MPUPOIHOMI y
colIMaNbHOM  cpesie, 4pe3BbIYAHBIX|
CUTYaIUsX.

TpynoBoro BoCIUTaHUsl, OCHOBAHHOI'O
Ha BOCIUTAHUM YBAXEHUS K TPYAY,

TpyAAIIUMCS, — pe3yiabraraM  Tpyaad
(cBoero u JPYruxX mozei),
OpHUEeHTaMU Ha TPYZOBYIO|
InesTeNbHOCTS, HOJy4EHHE,
npodeccuu, JIMYHOCTHOE]
CaMOBBIpaXXEHHE B  IMPOAYKTUBHOM,

HPAaBCTBEHHO JOCTOMHOM TpyAe B
[POCCHIICKOM 00IIIeCTBe, JOCTHKECHHE
BBIIQFOLIAXCST PEe3yIBTaTOB B
mpodeCCHOHATBHOM AeSTENBHOCTH.

DKOIOrHIECKOTO BOCIIUTaHUS,
crocoOCTByIOMETro  (OPMHUPOBAHHIO
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

PKOJIOrMYECKOU KYJIBTYpHI,
OTBETCTBEHHOTO, OepeKHOro|
OTHOLIEHUs K NPHPOAE, OKpYKarouleH
cpele  Ha  OCHOBE  POCCHICKHX
[TPaJUIIOHHBIX TyXOBHBIX HEHHOCTEH,
HaBBIKOB OXpaHHl, 3aIINTEL,
BOCCTAHOBJICHUS TPUPOJEL,
OKpYKaromien cpespl.
[lerHOCTH  HAyYHOTO  ITO3HAHUS,
OPHEHTUPOBAHHOTO Ha BOCIHTAHHUE
CTpeMJIeHHs K IIO3HaHUIO ce0s ¥
IMpyrux JIozei, IpUpoabl U 00LIECTBa,
K TIONTy9eHUIO 3HAHMH, KaueCTBEHHOTO
00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX
MHTEPECOB u 00IIIeCTBEHHBIX
moTpeOHOCTEN.




Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

3. YpoBHeBasi OpraHnu3amnms
JKMBBIX CHCTEM

(19

YpOBHU OpraHN3aniH )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIE€TOYHBIH, TKAaHEBbIH,
OpraHM3MEHHBIH, TTOITYIISIIMOHHO--BHIOBOM,
9KOCHCTEMHEIH (OHOreo-1ie-HO-TH-YECKH),
ounochepHsrii. [Ipo-miecchl, MPOUCXOIAIINE

B XKMBBIX cucteMax. OCHOBHBIE TIPU3HAKA
*uBOro0. JKI3HB Kak popMa CyIiecTBOBaHHS
Matepun. Hayku, u3ydaromye >KiuBble CHCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHH3aLHH.
W3yuenue xuBbIX cucTeM. MeToabl
ouonormyeckoit Hayku. HaGmone-nue,
H3MepeHune, SKCIIEPUMEHT, CHCTeMaTH3alus,
Metaananu3. [TonsTre o 3aBHCHMON

U He3aBUCUMOM niepeMenHol. [InanupoBanue
skcnepuMenTa. IlocranoBka 1 mpoBepka
runote3. Hynesas runoresa. Ilonsarue
BBIOOPKHM U €€ JoCTOBEpHOCTh. Pazdpoc

B OWonornyeckux faHHbIX. OreHka
JIOCTOBEPHOCTH MOITYYEHHBIX PE3YJIbTaTOB.
[TpnuunHbI HCKaKEHUS PE3YIBTATOB
skcrepuMenTa. [oHATHe cTaTUCTHYECKOTrO
TecTa.

JeMoncTpanmun

TaOuuip! 1 cxemer: «YPOBHU OpraHH3aLIN
JKUBOH MpupoabD», «OCHOBHBIE MPU3HAKU
KU3HWY, «CTPOCHUE KUBOTHOM KIIETKH»,
«TKxaHM KUBOTHBIX», «CHCTEMBI OPI'aHOB
YeJIOBEUECKOTr0 OpraHusmay, «buoreoneHosy,
«buocdepar, «MeTopl U3yUIeHHs )KUBOM
TIPUPOIBI».

Oo6opyaoBanue: J1abopaTropHOe 0O0PYyIOBaHKE
JUTS IPOBEICHHST HAOIIOICHHIA, H3MEPEHHH,
SKCIIEPUMEHTOB.

JlaGopaTopHble H NPaKTHYecKUe padoThI
IIpakTtuueckas pabora
«Mcronp30BaHue pa3INIHbIX METOJOB MIPU
H3YIEHHH JKUBBIX CUCTEM»

PackpeiBath conepxaHue TEpMUHOB

W TIOHSTHI: )KN3Hb, HAYIHBIH (DaKT, HAyqIHBII
MeToJ, mpobiemMa, THIIoTe3a, TEOpUsl, TPaBHIIO,
3aKOH, YPOBHH OpPTraHU3alUU KUBBIX CUCTEM.
Ilepeuncnares npu3HaKu KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHU
OpraHU3allMy JKUBBIX CHCTEM U METOABI
OMONIOrMUECKHUX UCCIIEI0BAaHUMH.

OnuceIBaTh 0COOCHHOCTH, XapaKTepHbIE IS
KaXK10TO YpOBHsI OpraHU3aLMU )KHUBOTO.
HazpiBate Hayku, U3ydaromue >KUBbIe CHCTEMBI
Ha pa3HbIX YPOBHSX OpraHU3allUH.
CpaBHHBaTh MEX.y COOOH JKUBBIE CHCTEMBI
pa3HbIX ypOBHEH OpraHu3aluu

U TIPOUCXOJAIINE B HUX MPOLIECCHI.
Iloka3pIBaTh pOJIb TUNOTE3 U TEOPUIl

B (hopMHpOBaHMY €CTECTBCHHO-HAYIHOU
KapTHHBI MUpa
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

TEMA 3. BUOJIOT'UA KJIETKH (2 4)

4. UcTopusi OTKpLITHA
W U3y4eHHsI KJIETKH.
Kuerounas Teopust

(19

Knerka — cTpyKTypHO-( YHKIMOHAIBHAS
€IMHHIIA )KUBOTO. FICTOPUS OTKPBITUS KIIETKH.
Pa6ortsr P. I'yka, A. JleBenryka. Kinerounas
teopust (T. [IBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE NOJIOKCHUSI COBPEMEHHOM
KJICTOYHOM TEOpHUH.

JlemoHcTpanun

HoprpeTtst: P. I'yk, A. Jleenryk, T. IlIBann,
M. llIneiinen, P. Bupxos, K. M. bap.
OO00pVY/IOBAHNE, CBETOBOH MHKPOCKOI;
MHKpOIIPENaparsl paCTUTEIbHbIX, JKUBOTHBIX
n GaKTepUabHBIX KJIETOK

PackpbIBaTh COAEpIKaHHUEe TEPMUHOB

1 TOHSTHIA: KJIETKA, OPTaHeIlIbI, 3yKapUOTHI,
IPOKAPHOTHI, BUPYCHI, IATOJIOTHS (KIETOYHAs
OuoIorus), KJIeToqHast TeOpHsI.
XapakTepnu30BaTh OCHOBHEIE JTallbl PA3BUTHS
IUTOJIOTHH KaK HayKH U e€ o(hOpMIICHHE

B KJICTOUHYIO OMOJIOTHIO.

IToxa3bIBaTh BKNIA] y4EHBIX-OHOIOrOB

B M3Y4dEHUE KJIETOYHOI0 CTPOSHHS OPraHU3MOB.
IepeuncisaTb OCHOBHBIE TONOXEHHS
KJICTOYHOMN TEOPHUH, OOBSICHATE €€ Poiib

B ()OPMUPOBAHUH €CTECTBEHHO-HAYJHOM
KapTHHBI MUPA.

IIpHBOOMTD 1OKA3aTENbCTBA POACTBA
OpPTaHM3MOB C HCIOIb30BAHHEM MOJIOKESHUH
KJICTOYHOM TeOopHn
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["pakaaHCKOro BOCITHTAHHS,
crrocoOCTByIOmEro  (OpMHPOBAHHIO
[poccuiickoi TpakIaHCKOH|
MICHTUYHOCTH, HPHHAUIGKHOCTH K
oOIHOCTH  TpaxmaH  Poccuiickoi
Denepanyu.

[MaTpHOTHYECKOTO BOCITHTAHHS,

OCHOBaHHOT'0 Ha BOCITUTAHHH JIOOBH K
porHoMy Kkpato, Poxune, cBoeMmy
HapoJy, YBa)KCHHUs K JIPYTHM HapoJaM|
Poccun; MCTOpPUYECKOE MPOCBEIICHHE,

bopmupoBaHue poccuiickoro
HAI[OHAIBEHOTO HUCTOPHYECKOI0
CO3HaHMSA, POCCUHCKON KYJIbTYpHOH
MICHTUYHOCTH.

duzmyeckoro BOCIIUTAHUS,

OpPHUEHTHPOBAHHOIO Ha ()OPMUPOBAHYE]

5. MeToasl MoJIeKyIAPHOI
U KJIETOYHOM OHos10ruu

(1)

Mertozpl MONEKYISPHON U KJIETOUHOM
OMOJIOrMH: MUKPOCKOITHSL, XpoMaTorpadusi,
aneKTpodopes, MEeTO MEUYCHBIX aATOMOB,

¢ hepeHIaIbHOe HEHTPU(PYTUPOBaHNE,
KYJIBTHBHPOBaHUE KICTOK. HM3yuenue
@uxcuposanbix Kiemox. DIEKTPOHHAS
MUKpocKonust. Kongoxanvras Mukpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue
KIemoK.

JeMoHcTpanmun

Tabauiier 1 cxembl: «CBETOBOH MHKPOCKOID,
«ONEeKTPOHHBII MUKpOCKom», «cTopus
Pa3BUTHUSL METOJJOB MUKPOCKOITHI.
O00pyI0BaHNE: CBETOBOM MHKPOCKOIT;
MUKpOIIpeTnaparsl paCTUTEIbHBIX, )KHBOTHBIX
OaKTepHAIbHBIX KIETOK.

JlaGopaTopHble H NPaAKTHYECKHE PAGOThI
IIpakTtuueckas padora «3yueHue
METOJIOB KJIETOYHOM OHOIOrUu

PackpeIBaTh conepykaHue TEPMUHOB

U NOHATHH: MUKPOCKOITUPOBAHHE,
MIPUTOTOBJICHHE CPe30B, MU dhepeHIaIbHOe
OKpalIMBaHue, Xxpomarorpadus, anekrpodopes,
METOJl MEUCHBIX aTOMOB, LIEHTPU(YrupoBaHue,
METOJ KYJIbTYpbI KJIETOK M TKaHEH, METOJ
pexombuHanTHbIx THK.

XapakTepu30BaTh OCHOBHBIE METO/IbI M3yUECHUS
JKUBOI MPUPOABI.

T'oToBUTH BpeMEHHbIE MUKPOIIPENapaThl,
paccMaTpuBaTh X B CBETOBOW MHUKPOCKOI

U JIe1aTh ONUCaHKe.

OOBSICHATH U COOJTIOIATh TPABUIIA TEXHUKU
MHKPOCKOIUPOBaHUS
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KYJIBTYpPbI 310POBOr0 00pasa >KU3HH H
PMOLIMOHATIBHOrO  ONIAromomydust -
[pa3BuTHE (QHU3UUECKUX CIIOCOOHOCTEH]
C y4eTOM BO3MOXKHOCTEH U COCTOSIHHS

3I0POBBS,  HABBIKOB  0E30MACHOrO)
[OBEICHUS B MPUPOIHOMI y
coLIMaNbHOM  cpese, 4pe3BBIYAHBIX|
CUTYaIUsX.

TpynoBoro BocuTaHusi, OCHOBAHHOI'O
Ha BOCMUTAHUM YBAXEHUs K TPYAY,

TpyAAIIUMCS, — pe3yiabraraM  Tpyaad
(cBoero u JPYruxX mozei),
OpHUEeHTaMU Ha TPYZIOBYIO|
InesTeNbHOCTS, HOJy4EHHE,
mpodeccuy, JTUYHOCTHOE]
CAMOBBIpa)XEHHE B  MPOAYKTUBHOM,

HPABCTBEHHO JIOCTOMHOM TpyZAe B
[poccuiickoM 0OIIEeCTBe, OCTHKEHHUE
BBIAIOLINXCS pe3yibTaToB B
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

(xpomarorpadus, snexrpodopes,
mddepeHInaTbHOE ICHTPUPYTUPOBAHNE,
TILIP)»

podeCCHOHANIBHOM AESITETbHOCTH.

DKOJIOrHUECKOro BOCIMTAHUSI,|
crrocoOCTByIOmEro  (OpMHPOBAHHIO
BKOJIOrMYECKON KYJIbTYPEI,
OTBETCTBEHHOT'0, GepexHoro
OTHOIICHHUSI K TIPUPOJIE, OKpYyXKaromuieii|
cpeie Ha  OCHOBE  POCCHHCKHX|
TPaJIMIHOHHBIX TYXOBHBIX LICHHOCTEIA,|
HAaBBIKOB OXpaHsl, 3aIIHTHI,
BOCCTaHOBIICHHS PHPOIBL,
OKpYIKAIOLIeH cpelbl.

[[eHHOCTH  HAyYHOTrO  TMO3HAHHMS,

OPUEHTUPOBAHHOTO Ha BOCHHMTAHHE
CTpeMJIeHHs K IIO3HaHUIO ce0s ¥
IMpyrux JIozei, IpUpOIbl U 00LIECTBa,
K TIOy4€HUIO 3HAHUH, KaUeCTBEHHOIO
00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX|

MHTEPECOB U OOIIECTBEHHbIX|
moTpeOHOCTEN.
TEMA 4. XUMHNYECKAS OPTAHU3AIVA KJIIETKH (10 u)
6. XuMH4ecKHii cocTaB KJIeTKH. | XUMUYECKHH cocTaB KIETKU. Makpo-, MUKpo- | PackpsiBarh conepaHue TEpMHUHOB https://bio-ege.sdamgia.ru/ [paxaaHCKOro BOCITHTAHHS,
Bona u MuHepajibHbIe BeIeCTBA | U YIBTPAMHKPOdIeMEHThL. Bona 1 e€ ponb Kak | U HOHATHIL: SeMEHThI-OHOTr €Hbl, AUIOIb, CIIOCOOCTBYIONIEr0  (hOPMUPOBAHHIO)
2 v PacTBOPHUTEIIS, pearcHTa, yuacTue BOZIOPO/IHAS CBA3b, THAPOQUIBHOCTD, https://bio.neofamily.ru/ [poccuiickoi TpaskIaHCKOM|
B CTPYKTYPUPOBAHUH KIICTKH, ruApOoGOGHOCTD, TYProp, MUHEpaIbHbIC MICHTHYHOCTH, NPHHALISKHOCTH K
Termoperysunn. MuHepalibHbIe BelIeCTBa BelecTBa, Oy(epHble CHCTEMBI, AaHHOHBI, https://www.bio-fag.ru/ oOLIHOCTH — rpakiaH  Poccuiickoid|
KJIETKH, UX OHOJIOrnueckas poins. Poib KAaTHOHBI. Deneparnyu.
KATHOHOB M AHHOHOB B KJICTKE. TepeuncisTb 0COOEHHOCTH XUMUYECKOTO https://studarium.ru/ [MaTpHOTHYECKOrO BOCITHTAHHS,

JeMoHcTpanuun

JuarpaMmer; «PacnpeeneHue XUMHIECKHX
3JIEMEHTOB B HEKUBOU MPHPOIE»,
«Pacnpesienenre XUMHYECKHX JIEMEHTOB

B JKHUBOM NIPUPOJIEN.

Tabnuuer u cxemsr: «[lepuoanyeckas Tabauna
XMMHUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYIbI BOJBI», «BelecTBa B cocTase

COCTaBa KIIETKH.
Paznuuats makpo-, MUKpO-

U YIbTPa-MUKPOIIEMEHTBI, BXOASILHIE B COCTAB
JKMBOT'O U X POJIb B OPTaHU3ME.
XapakTepu30BaTh CTPOEHUE U CBOWCTBA BOJIbI;
OOBACHITH IPUUUHBI €€ OCOOBIX CBOMCTB

" QYHKIMU B KIIETKE.

Iloka3bIBaTh POIb KATHOHOB U AHUOHOB

OCHOBaHHOT'0 Ha BOCIIMTaHHUH JIIOOBH K
ponHoMy Kkpato, Pomune, cBoemy]
HAapo.y, YBOKEHHUs K JIPYTHM HapoJaM|
Poccun; ucTopUyYeckoe MpOCBEIICHHE,

(bopMupoBaHue POCCHHCKOT O
HALMOHAIBEHOTO HCTOPUYECKOT 0|
CO3HAHUS, POCCHUHCKON KYJIbTYPHO|

MACHTUYHOCTH.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

OpraHu3mMoB»

B 00eceYeHnH POLIECCOB
JKU3HEIESITETBHOCTH (OCMOPET YISV,
co3JaHne MeMOpPaHHOr O IOTEHIIMAA,
perymsius paboThl 6eKoB), paboTh Oy epHBIX
CHCTEM.

YcraHaBnMuBaTh B3aHMOCBSI3b CTPOCHHUS

¥ (QYHKIIMM HEOPTaHUYECKNX BEUIECTB KIETKH

duzngeckoro BOCIHTAHNS,
OPHEHTHUPOBAHHOTO Ha (hOPMHPOBAHHE]
KYJIBTYpBI 30pOBOTO 00pa3a >KM3HU 1|
OMOLIMOHANBHOrO  Onaromnomyqmst -
pa3BuTHE (PU3MUYECKUX CHOCOOHOCTEH
C y4eTOM BO3MOXXHOCTEH W COCTOSTHHS

7. Oprannyeckue BelecTBa
KJIETKH — OeJIKH
2w

Opranuyeckre BeuecTBa KIeTKH.
buonornueckue nonumepsl. benku.

AMMHOKHCIIOTHBIN cocTaB 0eskoB. CTPYKTYpBI

0enKoBoOi MONeKyIbl. [lepBUUHast CTpYKTYpa
Oerka, MenTHHas CBs3b. BropuyHasi,
TPETHUYHAsI, YSTBEPTHYHAS CTPYKTYPBI.
JHenaryparms. CBolicTBa GEIKOB.
Knaccuduxarus 6enxos. buonoruueckue
¢byHukuun 6enkoB. [Ipuonul.

JeMoHcTpanmmn

Hoprper: JI. ITonunr.

Tabnunet u cxempl: «CTpoeHHE MOIEKYIIbI
Oeskay», «CTpyKTYpbI OEIKOBOH MOJICKYIIBI».
OO0opy/ioBaHKe: XUMHIECKast ocyaa

1 000py/IOBaHHUE.

JlaGopaTopHble M NpaKkTHYecKHe padoThl
JlabopaTtopHas pabGoTa
«O0HapyxeHHe OEJIKOB C TIOMOIIIBIO
Ka4yeCTBEHHBIX peaKLuii»

PackpbIBaTh COnEpIKaHHUEe TEPMUHOB

1 TOHSTHIL: MOHOMEPBI, HOJTUMEPEI, OENoK
(IpoTeHH), MeNTH/I, AMUHOKHCIIOTA, NeNTH/IHAS
CB#13b, MOJMIIENITH, ACHATYPALNS,
peHatyparus, ra00y1apHble U GUOPHILIAPHbIE
0€JIKH, TPUOHEI.

XapakTepu3oBaTh O€NKH, UX CTPYKTYPHYIO
OpraHM3aluio U QyHKUNH (CTPYKTYpHas,
SHEpreTnyeckas, CUrHallbHasl, PeryJsTopHasi,
JBUTaTeIbHAS, 3aIUTHAS, (PepMEHTaTHBHAS).
HaszbiBaTh XMMHYECKHE OCHOBBI

(b opMupoBaHUs CTPYKTYp OSITKOBOI
MOJIEKYJIBL.

IpuBoanTh NpuMeps! GUOPHILISIPHBIX,
r100YIISIpHBIX OEJIKOB.

BBINOMHATD Ka4eCTBEHHBIE PEAKLU Ha
oOHapyxeHHe OCJIKOB B KIIETKE; OOBSCHATD
TIOJIy4eHHbIE PE3YJIbTAThI

https://bio-ege.sdamgia.ru/
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BIOPOBBS, HABBIKOB  0E30MACHOTO|
ITOBEACHUS B TPUPOTHON i
colMagbHOM  cpesie, Ype3BbIYANHBIX|
CUTYyaLusX.

TpymoBOro BOCIIUTaHMsI, OCHOBAHHOT O
Ha BOCMUTAHUM YBAXXEHUS K TPYAY,

TpyAAIUMCS, — pe3yiabTaTaM  Tpyaa)
(cBoOero u JpYrux nogen),
OpHEeHTaIMU Ha TPYZIOBYIO|
INesTeTbHOCTB, HOJTy4eHHe
npocdeccun, JINYHOCTHOE
CAaMOBBIDaXXCHUE B  INPOIYKTHBHOM,)

HpPaBCTBEHHO JIOCTOMHOM TpyZAe B
[poccuiickoM 0OIIEeCTBE, OCTHKCHHUE
BBIIAIOIINXCS pe3ysIbTaToB B
podecCHOHAIBHOM AESTETbHOCTH.

8. Oprannyeckue BelecTBa
KJIETKH — YTJIEBObI

(19

YrneBoasl. MoHOCaXapuIbl, 1Ucaxa-publ,
onurocaxapuzpsl U noiaucaxa-puasl. O0muit
IUIaH CTPOEHUS U PU3UKO-XUMUYECKHE
CBOICTBa yrieBonoB. buonornueckue
(GYHKLIUH yrIICBOIOB.

JlemoHcTpauuu

Tabauier u cxeMmbl: «CTpoeHHE MOJIEKYI
YTIIEBOZIOBY

PackpriBath copeprxaHie TEPMUHOB

U TIOHATHI: yIIIeBO/IbI, MOHOCAXaPHU/IbI,
JcaxapH/pbl, OJUrocaXapupbl, MOIUCAXaPUIb,
TJII0K03a, pr003a, 1e30KCUprb03a, 1aKTo3a,
MaJibTO3a, caxaposa,

Kpaxmal, FTUKOTeH, IIeJITI0I03a.
KnaccubuuupoBathb yrieBopl M0 CTPOSHHUIO
U TIEPEUUCTATh UX (QYHKIUH.

TIpuBOANTH IPHMEPHI PA3THYHBIX YTICBOIOB
(MOHOCaxapHuI0B, AUCAXaPUIOB,
OJIMTOCaXapHU/IOB, TIOIHCAXAPHIOB)
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(DKOJIOrMUECKOro BOCIIUTaHU,
criocoOCTByIOIEr0  (POPMHUPOBAHHIO
PKOJIOrMYECKOI KYJBTYPHI,
OTBETCTBEHHOTO, 6epexHoro
OTHOLLCHUS K IIPUPOJE, OKpYyXKarouiel|
pele  Ha  OCHOBE  POCCHUHCKHX|
TPaJIMLIMOHHBIX TyXOBHBIX LIEHHOCTEIA,
HAaBBIKOB OXpaHsl, 3aILUTBI,
BOCCTaHOBJICHHS PHUPOJIbI,
OKpYXKaroLIeH cpeapl.

[leHHOCTM  HAay4HOrO  IIO3HAHMA,

OPUEHTUPOBAHHOTO HAa BOCIHTAHUE
CTpeMJIeHHsl K IIO3HaHUIO cebd ¥
IMPYrUX JIIofiel, MPUPOJIBI ¥ O0LIeCTBa,
K TIOTy4€HUIO 3HAHMH, KaueCTBEHHOTO
00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX
MHTEPECOB u 00I1IECTBEHHBIX|
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

9. OpraHnyeckue BelecTBa
KJIeTKH — JIMIHU/IbI

(19

JIummger. I'unpodmneHo-THApOdOOHEIE
cBoiictBa. Kitaccudukarmst mummmos.
Tpurnunepnasl, pochonunuabl, BOCKH,
creponzbl. bruonorndeckue GpyHKIMHM THTIHIOB.
OO0mme cBoiicTBa OHONOrMYECKNX MeMOpaH —
TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
TIOJTYTIPOHULIAEMOCTb.

JlemoncTpanuun

TaOmumer u cxemer: «CTpoeHHE MOJIEKYIT
JTUITAIOBY

PackprIBarh coiep)KaHue TEPMUHOB

W TIOHSTHI: JINTIHAIBI, TPUTITULIEPUJIBL,
(hochonumumabl, BOCKU, CTEPOHIBI,
JIMITOTPOTENHBI, TIIMKOIAIH/IBL.
KrnaccupuuupoBarh JIMIHIBL TI0 CTPOSHUIO;
XapaKTepH30BaTh HX (QyHKIHH
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10. Hyk/1eMHOBBIE KHCJIOTHI.
Crpoenne n pynxnuu JHK,
PHK, AT®

R

Hyxneunossie kucnorsl. IHK u PHK.
CrpoeHre HyKJICHHOBBIX KHACIOT. HykeoTuasl.
[Mpunun kommiemenTapaocTy. [IpaBuino
Yapradga. Crpykrypa JHK — nBoiiHas
criupaib. MecTOHax0XJeHHEe U OMOIOrHIecKue
¢yuxuun JTHK. Buger PHK. Oynkimun PHK

B KJICTKE.

Crpoenue monexynsl AT®. Maxpospruyeckue
cBs13u B Moniekyie AT®. Bruonornueckue GpyHKImm
AT®. BoccraHoB/IEHHBIE IEPEHOCUUKH, HX
(YHKLMH B KIIETKE.

Jlpyeue nyxneozuompugpocgpamor (HTD).
CexBenupoanue JIHK.

Memooul eeHoMUKY, MPAHCKPUNIMOMUKU,
npoOmeoMuKu.

JeMoncTpanmun

Loprpeter: /Ix. Yorcon, @. Kpuk,

M. Vunkunc, P. ®panxinun, ®. Canrep, C.
[py3unep.

TaOnuiier u cxemel: «HyKJIeHHOBBIE KUCITIOTBI,
«Ctpoenue monexyasl ATO».

O0opy/IoBaHKe: XUMUYECKasl TOCYAa

1 000pyIOBaHHE.

JlaGopaTopHble H NPaKTHYECKHE PAGOTHI
JlabopaTtopHas pabGoTa
«ccnenoBaHue HYKIEHHOBBIX KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX
OpraHU3MOB»

PackpbIBaTh Co/lepIKaHHE TEPMUHOB

1 TIOHSATHIA: IE30KCUPHOOHYKIICHHOBAsT KUCIIO0Ta
(IHK), pubonykneunosas kucnora (PHK),
HYKJICOTH], HYKJICO3H ]I, A30THUCThIC OCHOBAHHS,
aJICHUH, TYaHUH, LINTO3UH, THMUH, Yparu,
KOMIUIEMEHTapHbIE OCHOBAHMS,
aneHosunTpudochar (ATD), makpospruueckas
CBA3b, CEKBCHUPOBAHNE, TCHOMHUKA,
TPaHCKPUITOMHKA, IIPOTCOMHKA.
XapakTepu3oBaTh, OMKCHIBATH U CXEMAaTHYECKU
n300pakaTh CTPOCHUE HYKIICO-

tuna JHK u nBoitnoii cnupanu JJTHK,
cexBeHupoBanue JJHK.

OnuceiBatk nporecc perwiukanun JJHK

B KJIETKE M Ha3bIBaTh €I'0 OMOJIOrNYeCcKoe
3HaYCHHE.

Xapaxrepuzosars pyukimu JTHK.

Pasnuuats crpykrypy u dynkimun PHK.
OnychIBaTh NPOLECC TPAHCKPHUIILIMH.
CpaBHuBaTh HyKJIenHOBBIE KucaoThl (JJHK

u PHK).

XapakTepu30BaTh OCOOCHHOCTH CTPOCHUS

u pyukipn ATO.

@DopMyITPOBATh U O0BSACHATH TIPUHIIUIT
KOMIUTEMEHTapHOCTH 1 TpaBuio Yapradda
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noTpeGHOCTEH.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

11. MeToab! cTPpYKTYpPHOIi
Ounosiorun

(19

CrpykTypHas OHONOTHS: OHOXUMHYECKHE

1 6uodu3nUecKre KCCIIeI0BaHHUsI COCTaBA

U POCTPAHCTBEHHOH CTPYKTYPbI OHOMOJICKYIL.
Mooenuposanue cmpykmypol u hyHKyuii
buomonexyn u ux komniexcos. Komnvromepnuiii
OU3aLH U OP2AHUYEeCKUll CUHMe3 GUOMONEKY

U UX HENPUPOOHBIX AHAN0208

PackpbIBarh conepkaHne TEPMUHOB

¥ TIOHSITUH: MOJICTTUPOBAHUE, KOMITHIOTCPHBII
JTM3aiH.

Tlepeunciars mepcreKTHBHBIC HAMIPABICHUS
HaY4YHBIX HCCIIEZIOBAHNI B CTPYKTYPHOI
OMOJIOTHH, PACKPBIBATH HX 3HAYCHUE JIJIS
MEIMIMHBI U CEIILCKOr0 X03iCTBa
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TEMA 5. CTPOEHUE U ®YHKIIUU KJIETKMU (8 1)

12. Tunbl KJIETOK.
IIpoxapnornyeckas KjeTka

(1)

THITBI KJIETOK: 3yKapuoTHYECKas 1
npokapuoTndeckast. CTpyKTypHO-
(yHKIMOHATBHBIE 00pa30BaHMs KIETKH.
CTpoeHue NpOKapUOTHYECKOM KICTKH.
Knerounas crenka Gakrepuii u apxeil.
OcoOEHHOCTH CTPOEHHUS TeTepOTPOPHOH
1 aBTOTPOGHOMN MPOKAPHOTHYECKUX KIIETOK.
MecTo ¥ poJib IPOKApHOT B OMOLICHO3aX.
JeMoHcTpammmn

TaOunuupr u cxemer: «CTpoeHue
JYKapUOTUYECKON KIEeTKN», «CTpoeHune
IIPOKAPHOTHYECKON KIIETKH
O0opyIIoBaHNKE: CBETOBOI MHKPOCKOIT;
MHKpOIIpenaparbl 0akTepUaibHbIX KIETOK

PackpbIBaTh Co/IepIKaHHE TEPMUHOB

1 TIOHSATHIA: TIPOKAPUOTHYECKAs KIICTKA,
KJIETOYHAs CTE€HKA, MypeHH, ()OTOCHHTE-
THUYECKUE MeMOpaHbl, (hiareuiiH.
Xapaxtepu3oBath (opMy U pa3Mepsl
HPOKAPHOTHYECKUX KICTOK; HYHKIIHN
TeHEeTUYECKOro ammnapara mpoKapHoT.
OnuchIBaTh Pa3MHOKEHHE IPOKAPHOT.
OLeHHBATh MECTO U POJIb MPOKAPUOT

B OMOLIEHO3aX

https://bio-ege.sdamgia.ru/
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I"paxxnaHcKOro BOCITHTaHW,
criocoOcTByroero  opMHpOBaHHUIO|
[poccuiickoi TpakJaHCKON|
MICHTUYHOCTH, HPHHAUIEKHOCTH K
oOmHocTH  TpaxmaH  Poccuiickoi
Deneparyu.

[MaTpuoTHyecKoro BOCITUTAHHU,

OCHOBaHHOT'0 Ha BOCITUTaHHH JIIOOBH K
ponHoMy Kkpato, Poxmne, cBoemy
Hapo.y, YBO)KEHUs K JIPYTHM HapoJam|
Poccun; MCTOpUYECKOE MPOCBELLECHHE,
(hopmupoBaHue POCCHICKOro
HAL[MOHAIEHOIO HUCTOPHYECKOI0
CO3HAHMSA, POCCUHCKON KYIbTYPHOHU
MJICHTUYHOCTH.

Du3uueckoro BOCIIMTaHH,
OPUEHTHPOBAHHOIO Ha ()OPMUPOBAHYE]
KyJIBTYPbI 3JI0POBOr0 00pa3a JKU3HH U
OMOLIMOHAIBHOIO  Oyaromnony4ust -
[pa3BuTHE (QU3NYECKUX CIIOCOOHOCTEH]
C Y4E€TOM BO3MO)KHOCTEH M COCTOSHUS|

3II0POBBS,  HABBIKOB  0E30MACHOrO)
[oBeECHUS B MIPUPOTHOMN u
coLlMaIbHOM cpene, 4pe3BblUailHbIX|
CUTyalusx.

TpynoBOro BOCIUTaHMsI, OCHOBAHHOT'O
Ha BOCMUTAHUM YBAXEHUs K TPYAY,
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TPYyISIIAMCS, — pe3yiabTaTaM  Tpy.a)
(cBOero u JIPYrux Jroiei),

OpHeHTaINN Ha TPYHOBYIO|
IMesITeIbHOCTD, MOJTy9eHHE|
npocdeccun, JIMYHOCTHOE,

CAMOBBIpaKCHHE B  MPOAYKTUBHOM,
HPABCTBEHHO JIOCTOMHOM TpyAe B
pOCCHIICKOM OOIIECTBE, JOCTHIKCHHE]

BBIAOIINXCS pe3yIbTaToB B
mpodeCCHOHAIBHOM AESTETBHOCTH.

(DKOJIOrMUEeCKOro BOCITUTaHUS,
criocoOcTByroero  opMHpOBaHHUIO|
PKOJIOTMYECKON KYJIbTYPHI,
OTBETCTBEHHOTO, GepexHOro|

OTHOIIICHUSI K TIPUPOJIE, OKPYKaIOIIeH
cpene  Ha  OCHOBE  POCCHICKHX|
TpaJMLHOHHBIX TYXOBHBIX LIEHHOCTEH,|
HAaBBIKOB OXpaHsl, 3aILHTHI,
BOCCTaHOBJICHHS HPHUPOJIpI,
OKpyKarowleil cpelpl.

[leHHOCTH  HAay4HOrO  IO3HAHMA,
OPUEHTUPOBAHHOI'O HA BOCIHTAHME]
cTpeMJleHHsT K TO3HaHUIO cels W
INPYrux JItoziel, MPUPOJIBI ¥ 00LIeCTBa,
K IOJIY4EHUIO 3HAHWH, Ka4eCTBEHHOIO|
00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX
MHTEPECOB U 00111eCTBEHHBIX
moTpeOHOCTEN.
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13. CTpoeHue 3yKapHOTHYECKOMH
kJieTkH. IloBepxHoOCTHBII
anmapar KJIeTKH

(24)

Crpoenre 1 (pyHKIFOHUPOBAaHHE
JyKapuOTH4YeCcKOoH KieTku. [Ina3maTnueckas
MemOpaHna (razmaniemma). CTpykTypa
TUTa3MaTUdecKoi MemOpaHsl. TpaHcopT
BEILECTB Yepe3 IUIa3MaTHIecKyro MeMOpaHy:
raccHBHBIN (T dy3us, obneraéHnast

T dy3ns), akTUBHBIHA (TEPBHYHBIN

W BTOPHYHBIN aKTHBHBIN TPAHCIIOPT).
Ionmynpoxnnaemocts MeMOpanbl. Pabora
HaTPUH-KaINEBOro Hacoca. DHJIOHUTO3:
ITMHOLUTO3, (harouuTo3. Jk3ouuro3. Kinerounas
creHka. CTpyKTypa ¥ QYHKINH KIETOUHON
CTEHKH PAaCTeHHUH, TPHOOB.

JlemoHcTpanun

TaOnuuet u cxeMer; «CTpoeHHE
9YKapUOTHUYECKOH KieTkny, «CTpoeHue
JKMBOTHOH KIIEeTKI», «CTpOEHUE PACTUTENbHOM
KIIETKH.

O0opyIIoBaHNE: CBETOBOM MHKPOCKOIT;
MUKpOIIpenaparsl paCTHUTEIbHbIX, 5KHUBOTHBIX
KJIETOK.

JlaGopaTopHble M NpaKkTHYecKHe padoThl
IIpaktuueckas padora «3yueHue
CBOICTB KJICTOYHOH MeMOpaHbD»

PackpbIBaTh COlIEpIKaHHE TEPMUHOB

1 TMOHATHIA: TTa3MaTH4YecKas MeMOpaHa
(TumasmanemMma), SKUIKOCTHO-MO3augHAast
MOJIENTh, MEMOpaHHBIE OCITKH
(mepudepudeckre, HHTETpaIbHELE),
TITHKOKAITHKC, AU(dy3Hs, 0CMOC, aKTUBHBIH
TPAHCIIOPT, SHAOIUTO3, aroruTos,
MTHHOIIUTO3, 9K30IMTO3, KJIETOYHAsI CTCHKA,
UIa3MOJIECMBI, CHMILIACT.
XapakTepr30BaTh 0COOCHHOCTH CTPOCHHSI
1 QYHKIIMH 5yKapuOTHYECKOM KIICTKH;
TPAHCIIOPT BEIECTB Yepe3
UIa3MaTHYECKYI0 MEMOpaHy: TTaCCHBHBIH

1 aKTHBHBIN TPAHCIIOPT; paboTy GeKoB-
KaHaJIOB; paboTy HATPHIi-KaJIHEeBOr0 HACOCa;
CTPYKTYPY U QYHKIINH KJICTOYHOH CTCHKH
pacteHuii u rpudoB
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14. Huromiazma u eé
OpraHoMIbI
2 )

Huromasma. [uto3zomnk. Lurockener.
JBmxenue nuromnasMel. OpraHoubl KI€TKU.
OpnHoMeMOpaHHBIE OPTaHOUIbI KIETKH:
sHpomnasMatuueckas cetb (JI1C), anmapar
TonbpKH, TM30COMBI, UX CTPOCHHUE

u QyHKImu. B3anMocBsi3b 0JHOMEMOPaHHBIX
opraHou1oB kieTku. CTpoeHHe rpaHy IsipHOro
petukynyma. Mexanusm Hanpasienus 6eIKos
6 OIIC. CuHTe3 pacTBOPUMBIX OEIIKOB.
Cunre3 KieTo4HbIXx MeMOpaH. ['mankuit
(arpaHynsIpHBII) YHIOMIA3MaTHYECKUN
perukynym. CekperopHas QyHKIHs

PackpsIBaTh copepixaHie TEPMUHOB

U TIOHATHH: UTOIIa3Ma, UTO30]1b,
LIUTOCKEIET, KOMIIApTMEHTBI, OPraHOU/BL,
sHpomta3Marudeckas cetsb (IIIC), anmapar
Tob1ku, TM30COMBI, BaKyollb, pUOOCOMBI,
aBTOJIU3, BE3UKYISAPHBIN TPaHCIOPT,
TIEPOKCHCOMBI, KIIETOUHBIH COK, Typrop,
MUTOXOHJPHUHM, KPUCTBI, IIIACTHIBI,
XPOMOIIIACTHI, T€HKOMIACTHI, XJIOPOILIACTHI,
CTpOMa, TPaHbl, TUJIAKOU], JTaMea.
XapaxkTrepu30BaTh LIUTOILIA3MY
9YKapHO-THYECKOH KIIETKH; KIacCH(PHUIMPOBATD
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anmapara ['onbmxu. Mooduguxayus 6erxkos

6 annapame ['onvoocu. Copmupogra beikos
6 annapame I 01602icuU.

Tpancropr BemecTs B KiieTke. Bakyonn
pacTUTENBHBIX KIeTOK. KileTouHBIN COK.
Typrop.

[TomyaBTOHOMHBIE OpraHOMIBI KJIETKH:
MHUTOXOHJIPHH, INTACTUABL. [Ipoucxodcoenue
Mmumoxonopuii u nracmud. Cumbuozenes (K. C.
Mepeorckoeckuii, JI. Mapeynuc). Ctpoenue u
(bYHKIIMH MUTOXOHIPHI U TIACTHII.
IepBUYHBIE, BTOPUYHBIC U CIIOXKHBIC TTACTHIBI
(OTOCHHTE3UPYIONIUX FYKAPHOT.
XI10pOIIIaCThl, XPOMOILIACTHI, JICHKOIUIACTHI
BBICIIIMX PACTCHHUIL.

JeMoHcTpanmmn

Iloptpetrr: K. C. MepexkoBckui,

JI. Maprymnuc.

TaOnuupr u cxemer: «CTpoeHUe
9YKapUOTUUECKOH KieTkny», «CTpoeHue
JKUBOTHOM KJIETKW», «CTpOEHUE pacTUTENbHON
KIeTKW», «CTpOSHUE MUTOXOHAPUI.
OO0opy/I0BaHKE: CBETOBONH MUKPOCKOII;
MUKpOIIpEnaparhl paCTUTEIbHbIX, XHBOTHBIX
KJIETOK.

JlaGopaTopHble M NpaKkTHYecKHe padoThl
l.MlpakTtuueckas pabora «/3yueHue
JIBH)KEHUS LIUTOILIa3Mbl B PACTUTEIIBHBIX
KIIETKaxX».

2.J1abopatopHas pabora
«ccnenoBanue MIa3MoNU3a U AeTIa3Mon3a
B PACTUTEINIBHBIX KJIETKaX»

OpraHOM/IbI B 3aBHCHUMOCTH OT OCOOEHHOCTEI
HX crpoeHus (oxHOMeMOpaHHEIE,
IByMeMOpaHHEIe, HeMeMOpaHHEIE); OIMCHIBATh
(YHKIMH Ka)KIIOTO OpraHOoM/a B KIIETKeE.
OOBSICHATH COOBITHS, CBSI3aHHBIC

C BHYTPHUKJICTOYHBIM IHIIEBAPEHUEM, €TO
3HAUYCHHE IS OPraHu3Ma.

OtMmedaTh 3HAUCHHE LIUTOCKEIIETa;
XapaKTepU30BaTh €r0 HIIEMEHTBI
(MHKPOTPYOOUKH, MUKPO(HUIIAMEHTHI,
TIPOMEKYTOUHBIE (PMITAMEHTHI), UX POJTb

B )KU3HEJIEATENFHOCTH KIETOK M TKaHeH

15. HemeMOpaHHbIe
OpPraHoOMIbI KIIETKH

(14

HememOpannsie opranounp! kieTku. CTpoeHue
1 QYHKIMM HeMEeMOPaHHbIX OpraHOMIIOB
KneTku. Pubocomsl. [lpo-me-orcymounvle
Gunamenmor. MUKpopHIaMeHTbl. AKMuHoGbLE
Mukpo@unamermul. MpIICYHbIE KICTKH.

PackpeIBaTh conepykaHue TEPMUHOB

U IOHATHH: prOocoMa, TOTUCOMa,
MUKPOTPYOOUKH, TYOYIHH, KIETOYHBINA LICHTP
(leHTpOCOMa), IIEHTPUOIH, IEHTpochepa,
JKTYTUKH, PECHUYKH, 0a3aIbHOE TEJIbLIE.
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AKmuHogble KOMNOHEHNbI HEMbIUUEHHBIX
xiemox. MUukpoTpyoouku. KitleTrounstii iieHTp.
CTpoeHHe U JABIKCHHUE KI'YTHKOB U PECHUYCK.
MukpoTpyOoUKH nUTOIUIa3Mel. LleHTpros.
Benxu, accoyuuposannvie ¢
MUKpODUAAMEHMAMU U MUKPOTHPY OOUKAMU.
MomopHyie 6enku.

JlemoncTpanuun

Taomuiet 1 cxemer: «CTpOCHHE JKUBOTHOM
KIIeTKI», «CTPOCHHE PACTHTEIBHON KIETKI)

Xapaxkrepn3oBaTbh HeMeMOpaHHbIE OPraHOHUIBI
KJIIETKHU, UX CTPOSHHE U (QyHKINI

https://studarium.ru/

16. Ctpoenne u QyHKIMH sIipa
(1)

Snpo. O6omnouka snpa, XpOMaTHH,
KapHoILIa3Ma, SIPBIIIKH, UX CTPOSHHE

u QyHximu. SnepHslit GeIKOBBIA MaTpUKC.
IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM
B MHTEP(A3HOM spe.

Oyxpomamun u ecemepoxpomamun. benku
XpOMaTHHa — TUCTOHBL. JJunamura si0epHoli
obonouku 6 mumose. 0epnviii mpancnopm.
Knerounsle BKIIOUEHUS.

JeMoHcTpanmmn

TaOunuuer u cxemer: «SAnpo»

PackpbIBaTh Co/lepIKaHHE TEPMUHOB

U TIOHSATHIA: SIAPO, sACpHas 000I0YKa, sTICPHbIC
IIOpBI, HyKJIeom1a3Ma (KapHoIia3Ma), TeHOM,
XPOMATHH, 3yXpOMAaTHH, TeTePOXPOMATHH,
SAPBILLIKO,

XPOMOCOMBI, LIGHTPOMEPa, KHHETOXOP,
KJICTOYHBIC BKITIOUCHHSL.

XapakTepn30BaTh KIETOYHOE SIPO KaK LEHTP
YIPABJICHHS KU3HEACITEIBHOCTBIO KICTKH;
TeHEeTUYECKUH armapar KIeTOK 9YKapuoT,
CTpOeHHUE U (QYHKIIUH XPOMOCOM.

OnMcBIBaTh CTPYKTYPBI 5P U MX B3aUMOCBS3b
C OpraHOWIaMH LIUTOILIA3MBbI
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17. CpaBHuTe/JbHas
XapPaKTEePHCTHKA KJIETOK
3YKapHoT

(19

CpaBHUTENbHAS XaPAKTEPHCTHKA KIIETOK
9yKapHoT (pacTUTEIbHOM, )KUBOTHON, TPHOHON).
JeMoHcTpauuun

Tabauiier u cxemer: «CTpoeHue
JYKapUOTUYECKON KIEeTKN», «CTpOeHHEe KHUBOT-
HOU KieTKn», «CTpoeHHe pacTUTENbHON
KIIETKH.

Q00pVyI0BaHNE: CBETOBOM MUKPOCKOIT;
MHKpOIIpeTnaparsl pacTUTEIbHbBIX, )KUBOTHBIX
KJIETOK.

JlabopaTopHble H NPAKTHYECKHE PAGOTHI
JlabopaTtopHas paborTa «3y4yeHue
CTPOEHHMS KIIETOK PA3JINYHBIX OPTaHU3MOBY

XapakTepu30BaTh TUIIbI KJIETOK 3YKapHOT:
pacTuTeNbHAas, )KMBOTHAsL, TPUOHAs.
CpaBHHBaTh MEXTy COOOH CTPOCHHUE U
JKU3HEACSATENBHOCTD SyKApPHOTHYECKUX KIIETOK
U pOJIb IPOKAPUOT B GHOLIEHO3aX
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TEMA 6. OBMEH BEIIECTB U ITPEBPAIIIEHME DHEPI'MIU B KJIET

KE (9 1)

18. O0MeH BemiecTB —
MeTa00Iu3M
B9

ACCHUMMIISIVS ¥ TUCCUMUIISIIAS — JIBE
cTopoHsl MeTabonusma. Tumel oOMeHa
BEIIECTB: aBTOTPOMHBIA 1 TeTepoTpOodHEIIH.
VY4acrue Kucaopoa B 0OMEHHBIX IIPOLieccax.
OHepreruue-

cKkoe obecriedeHne KIeTKH: npesparieane ATD
B 00OMeHHBIX Tporieccax. depMeHTaTHBHEIH
XapakTep peakIui KJIETOYHOro MeTabonu3Ma.
®depMeHTHI, X CTPOSHHE, CBOMCTBA

n MexaHu3M zeiictust. Kodepmentsl. Oranuus
(epMEHTOB OT HEOPraHMYECKUX
KaTaJIn3aTopOB.

Benku-akTUBaTOPHI M OEIKU-HHTUOUTOPEL.
3aBUCHMOCTb CKOPOCTH (DePMEHTATUBHBIX
peakiuii OT pa3I4HbIX (aKTopoB.
JeMoHcTpammmn

Tabaunet u cxemer; «PorocuHTe3,
«OHepreruyecknii oomMen», «brnocunres
Oenkay, «CtpoeHue GpepMeHTay,
«XEeMOCHHTE3».

OO0opy/IoBaHNe: CBETOBONH MHKPOCKOIT,
000py0BaHUE JUIst TPUI OTOBJICHUS [10-CTO-
SIHHBIX U BDEMEHHBIX MUKPOIPEIapaToB.
JlaGopaTopHble M NpaKkTHYecKHe padoThl
1l.Jla6opaTtopHas paborta «3ydeHue
KaTaJTUTHYECKON aKTUBHOCTU (pepMeHTOB (Ha
IpUMepe aMHIa3bl WM KaTajasbl)y.
2.J1abopatopuas pabora «3yueHue
(epMEHTaTHBHOTO PACLIEIIIIEHHS IEPOKCHAA
BOZOPOJIA B PACTUTEIILHBIX M )KUBOTHBIX
KIIETKax»

PackpbIBaTh coJepKaHHEe TEPMUHOB

W TIOHATHH: 0OMeH BemecTB (MeTaboIn3M),
acCHMMIISIIHS (aHaOOIH3M), HIIN
IUTACTHYCCKHH OOMEH, AUCCUMUIISIIHS
(kaTaboyIu3M), WA SHEPTETH-

YecKHid 0OMeH, aBTOTPOQBI, TeTepoTpodBI,
aHa’pOOBI, a9p0o0Obl, PEepPMEHTHI, aKTHBHBIH
LEHTp, cyOcTpaTHas Crielu(pUIHOCTb,
KoepMeHTBI, OEeIKH-aKTUBATOPBI U OEIIKH-
-MHTUOUTOPBI.

[epeuncnsaTs 0COOEHHOCTH TIIACTHYECKOTO
W SHEPreTUIecKoro oOMeHa B KIIETKE;
YCTaHABJIUBATh B3aHMOCBSI3b MEKITY
IUIACTUYECKUM U SHEPreTHYECKIM 0OMEHOM.
Pa3znnuars TuIBI 0OMEHa BEILECTB:
ABTOTPO(HBIN U reTepoTPOQHBIIL.
INoxa3pIBaTh posib KUCIOPOAA B OOMEHHBIX
Hporeccax.

Cxemarnuecky u300paxkaTb CTpOCHHE
(depmenTa.

Ornnuarh GEpMEHTBI OT HEOPraHUYECKHUX
KaTaJIN3aTOPOB U OINPEEIATh UX POiIb

B (DyHKIIMOHMPOBAHUH KUBBIX CHCTEM,

B IIPOMBILIZICHHOCTH, B ME/IMLIUHE,

B IIOBCEIHEBHOM JKM3HH YEJIOBEKA.

CTaBUTb HKCIIEPUMEHT 110 BBISBICHUIO
KaTAJIUTUYECKOH aKTUBHOCTH IIEPOKCHIA3BI,
amui1asbl, OOBSACHATH NOMY4EHHBIC PE3YIIbTaTh
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["pakaaHCKOro BOCITHTAHHUS,
crrocoOCTByIOmEro  (OpMHPOBAHHIO
[poccuiickoi TpakIaHCKOH|
MICHTUYHOCTH, HPHHAUIGKHOCTH K
oOImHOCTH  TpaxaaH  Poccuiickoi
Denepanyu.

[MTaTpHOTHYECKOTO BOCITHTAHHS,

OCHOBaHHOT'0 Ha BOCITUTAHHU JIOOBH K
porHoMy Kkpato, Poxune, cBoemy
Hapo.y, YBa)XKCHUs K JIPYTHM HapoJaM|
Poccun; MCTOpUYECKOE MPOCBEICHHE,

bopmupoBaHue poccuiickoro
HAIMOHAIEHOTO HUCTOPHYECKOT0
CO3HaHMSA, POCCUHCKON KYIBTYpPHOU
MICHTUYHOCTH.

duzmyeckoro BOCIIUTAHUS,

OpPHEHTHPOBAHHOTO Ha (GOPMHUPOBAHHE
KYJIbTYpPbI 3I0POBOr0 00pa3sa >KM3HHU
PMOLIMOHATIBHOrO  ONIArOmoNmydust -
[pasBuTHE (QHU3UUECKUX CIIOCOOHOCTEH]
C y4eTOM BO3MOXKHOCTEH U COCTOSIHHS

3I0POBBS,  HABBIKOB  0E30MACHOrO)
[OBEICHUS B MIPUPOIHOI y
colIMabHOM  cpese, 4pe3BbIYAHBIX|
CUTYaIUsX.

TpynoBoro BocuTaHusl, OCHOBAHHOI'O
Ha BOCMUTAHUM YBAXEHUS K TPYAY,

19. ABToTpodHbIii TUN 00MeHa
BemecTB. @orocuHTE3
2w

IlepBUYHBII CUHTE3 OPraHUUECKUX BELLECTB
B Kiietke. DoTocuHTe3. AHOKCULEeHHbIU U
OKcuzeHnblIl homocunmes y baxmepuii.
Ceemocobuparoujue nuemeHmul N NUSMeHMbl
PeaxkyuoHHo2o yenmpa. Poib XJI0poIiacToB B

PackpbiBarh conepikaHie TEPMUHOB U TIOHATHI:
(dorocuntes, hassl porocuHTe3a (CBETOBAS,
TeMHOBas1), poromnu3, hochOopUIHpOBaAHUE, IIUKIT
Kansuna, HAJI®* (niepeHoCYrK BOIOPOAA).
XapakTepu3oBarh IIACTUYECKHUI 0OMEH Kak
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TpyAAIIMMCS, — pe3yiabTaraM  Tpyaad
(cBoero u JPYruxX mozei),
OpHUEeHTaMU Ha TPYZOBYIO|
InesTeNbHOCTS, HOJy4EHHE,
npodeccuu, JTMYHOCTHOE]
CAMOBBIpD@KEHHE B  NPOAYKTHBHOM,

HPaBCTBEHHO JIOCTOMHOM Tpy#e B
[poccuiickoM 0O0IIEeCTBe, OCTHKEHUE
BBITAFOIIUXCS pe3yIbTaToB B
mpodecCHOHANBHOM AESTENbHOCTH.
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nporecce porocunTe3a. CBETOBast U TEMHOBAs
(dazer. @omoovixanue, Cs., Cs4. u CAM-munwl
¢omocunmesa. IIpoxyKTUBHOCTD
(dorocunresa. BiusiHue paznnuHbix GakTopoB
Ha CKOpOCTh (hoTOCHHTE3a. 3HAUCHHUE
¢dorocunTe3a.

JemoncTpanun

Ioprpeter; Jx. [Ipuctau, K. A. Tu-mu-psizes.
TaGuuier u cxemer: «DoTocuHTE3)»

JTal 00IIero 0OMeHa BEIIeCTB; COOBITHS
(horocuHTE3a (pEAKIIMU CBETOBOM M TEMHOBOM
(a3); poib XJIOPOILIACTOB B IpoIiecce
¢orocunTe3a.

BbISIBISITE TPUYHHHO-CIIEICTBEHHBIE CBS3U
MEK/Ty HOTJIOIICHHEM COTHEUHON SHEPrUH
xJytopodriioM U cHTE30M Monekya ATO.
CpaBHHMBATh KCXOJHBIE BEIIECTBA, KOHEYHBIE
MPOAYKTHI M YCIIOBHS MPOTEKAHUS PEaKIHit
CBETOBOM M TEMHOBOH (ha3 (poToCHHTE3A.
VYcraHaBnuBaTh B3aUMOCBSI3b MEKITY
(OTOCHHTE30M U JIbIXaHHEM; CBETOBOM

1 TeMHOBOH peakiusiMi (POTOCHHTE3A.
OtueHUBAaTh 3HAUCHHE (DOTOCHHTE3A ISl KH3HH
Ha 3emuie

https://studarium.ru/

DKOJOrHUECKOro BOCIIMTAHUSI,|
crrocoOCTByIOmEro  (OpMHPOBAHHIO
PKOJIOrMYECKOU KYJIBTYpHI,
OTBETCTBEHHOT'0, OepexHOro)
OTHOLICHHUSI K TIPUPOJIE, OKpYyXKarouieii|
cpenie  Ha  OCHOBE  POCCHICKHX
TPaJIMIHOHHBIX TYyXOBHBIX LICHHOCTEIA,|
HAaBBIKOB OXpaHsl, 3alIHTHI,|
BOCCTaHOBIICHHS HPHUPO/IbL,
OKpyXKaromieil cpeipl.

[[eHHOCTH  HAyYHOTrO  TMO3HAHHMS,

OPMEHTUPOBAHHOTO Ha BOCHHUTaHHE
CTpeMJIeHHs K IIO3HaHUIO ce0s ¥
IMpyrux JIozei, IpUpoabl U 00IIECTBa,
K MOJYYCHHIO 3HaAHUH, KaueCTBEHHOIO

20. ABTOoTpO(HBII THI 00MEHA
BellecTB.
XemocHuHTe3

(19

XemocunTes. PazHooOpas3ue opraHu3MoB-
XEMOCHHTETHKOB: HUTPU(DULUPYIOLLHE
OakTepHH, XKene300aKTepHH, CepodaKTepHH,
BOZIOPOJIHbIE GaKkTepuy. 3HaYCHHE
XEMOCHHTE3a.

JeMoncTpanmun

Loptpeter: C. H. Bunorpanckui,

I'. A. 3aBap3uH.

Tabnuiiel U cxeMpl; «POTOCHHTESY,
«XEeMOCHHTE3».

JlaGopaTopHble 1 NpaKkTHYecKHe padoThl
JlabopaTtopHas paborta «CpaBHeHue
poueccoB GOTOCHHTE3a U XEMOCHH-TE3a%»

PackpeIBaTh conepykaHue TEPMUHOB

Y TOHATUH: XEMOCHHTE3.

OOBACHUTD CYIIHOCTb XEMOCHHTE3a,
pacKpbIBaTh €ro 3HaueHue B Onocdepe.
IpuBOANTH MPUMEPBI XEMOCHHTE3U-PYIOLINX
Oakrepuii (HUTpUUIHpPYIOIIKE OaKTePUH,
xKeJe300aKTepun, cepoOaKTepHH, BOIOPOIHBIE
OakTepun)

U XapaKTepU30BaTh UX JKH3HEEATEIbHOCTb.
CocTaBiiATh YpaBHEHHUS peaklUii XeMOCHHTE3a.
CpaBHUBATh XEMOCHHTE3 C (JOTOCHHTE30M
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Opa3oBaHUs. C Y4ETOM JIMYHOCTHBIX
MHTEPECOB U OOIECTBEHHbIX|
moTpeOHOCTEN.

21. DHepreTnyeckuii 00MeH —
JUCCUMHUJIS LS
Gw

AnaspoOHbIe Opranu3Mbl. Bupl OpoxeHuHs.
ITponyKThl OPOXKEHHUS U UX UCIIOIb30BAHHE
4eJI0BEKOM. AHa3pOOHbBIE MUKPOOPTaHU3MbI
KaK 00beKThl OMOTEXHOJIIOTUU M BO3OYIUTEIH
Oone3He.

AdpoOHBIE OPraHU3MBI. DTaIlbl
JHEPreTHYECKOro oOMeHa.
IloaroroButenbHsIi 3Tam. I'mukoauns —
0ECKHCIOPOAHOE PACIICIIIEHNE TITI0KO3HI.

PackpsIBaTh copepxaHue TEPMUHOB

U TOHATHIA: STAIlbl SHEPTEeTUYECKOro OOMeHa —
MOATOTOBHUTEIBHBIH, OECKUCIOPOIHBIIH
(aHa3pOOHBIIT), KUCITOPOIHBI (a9pOOHBIIA);
TIIMKOJIN3, OpoXKeHHe, OMOIIOrnYecKoe
okucnenue (apixanue), nukia Kpebcea,
OKHCIHTENbHOE (pochOopUInpoBaHue,
TIPOTOHHBIN T'paiueHT, npoToHHass ATD-
CHHTa3a.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

Buonornyeckoe okuciIeHHUe, WIN KIETOYHOE
JbixaHue. Poinp MUTOXOHIpUI B Ipoleccax
Oouosiornyeckoro okuciueHus. L{ukamaeckue
peakiyn. OKHCIATENBHOE
(dhochopunuporanue. nepaus MemoOpanHo2o
epaduenma npomornos. Cuares ATD:
paboma npomonnoi AT®-cunmasol.
[IpenmymecTBa aspobHOTO IMyTH 0OMEHa

[lepeuncnaTs 0COOEHHOCTH SHEPTETHIECKOTO
oOMeHa B KIIETKE.

OmnuceIBaTh ATAIBI SHEPreTHYECKOro 0OMeHa
(TTOATOTOBUTENEHEIH, OECKUCITOPOIHBIH,
KHCIIOPOJHBIH) M CPaBHUBATH NX MEKTY COOOH.
XapakTepnu3oBaTh PeaKIiX TIINKOIN3a,
OpOKeHNS, KIIETOYHOTO JABIXaHWSL.
YcraHaBnmMBaTh B3aNMOCBSI3b MEXKTY
TJINKOJIN30M, KIIETOUHBIM JBIXaHHEM

BEIIECTB Nepes aHadpoOHbIM. D(HPEKTHBHOCTD
9HEPreTHYecKoro ooMeHa.

JlemoHcTpanun

Iloptpeter: B. A. Durensrapar, I[1. Mutyesn.
TaOuuier ¥ cxemer: «DHEPreTUIECKUH OOMEH).
JlaGopaTopHble M NpaKkTHYecKHe padoThl
JlabopaTtopHas pabGorta «CpaBHeHHe
MIPOLIECCOB OPOIKEHUS U JABIXaHUSD)

U cuHTe30M Monekyn ATO.

CocCTaBiTh ypaBHEHHUS] OCHOBHBIX ITAIOB
SHEPreTHYecKoro oOMeHa B KJIETKe.
PaccunThIBaTh SHEPreTHYECKYIO

3¢ PEKTUBHOCTD TITMKOIN3A H OUOIOTHIECKOr0
OKHUCIICHUSL.

HaspiBaThk HCXOAHBIE BEIIECTBA, KOHEUHBIE
HPOAYKTHI U YCIIOBUS MIPOTEKAHUS peaKIMit
SHEPreTHYEeCcKOro ooMeHa.

CpaBHHUBATH SHEPreTHYECKYIO 3G PEKTUBHOCTD
0eCKHCIOPOHOr0 U KHCIOPOIHOI'O 3TaNoB
SHEPreTUYecKoro oOMeHa
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TEMA 7. HACJIEJICTBEHHAS UHO®OPMAILIMS U PEAJIM3ALIUSA EE B KJIETKE (9 )

22. Peakumy MaTpU4HOIoO
CHHTE32
2w

Peakuuun matpuuHoro cunresa. [lpunnun
KOMIUIEMEHTapHOCTH B PEaKIHUsIX MaTPHIHOT O
cuHTe3a. Peanusanus HacneCTBEHHON
uHdopmarnmu. ['enerndeckuii ko, ero
cBoiicTBa. TpaHCKpUNIIUSI — MaTPUIHBIN
cunre3 PHK. [IpuHUMIBI TpaHCKpUILNT:
KOMILIEMEHTapHOCTh, aHTUTAPAJLIEIbHOCTD,
acuMMeTpudHoCTh. Cospesanie Mampuynblx
PHK 6 sykapuomuueckotl knemxe.
Hexooupyrowue PHK.

JlemoHcTpauuu

Hoprper: H. K. KonbIios.

Tabnuiiel 1 cxembl: «brocuHTe3 OeKay,
«'eHeTHYECKUI KOMI»

PackpeIBaTh coniepykaHue TEPMUHOB

M MOHATUI: T'eH, TEHETUYECKUI KO/, KOJOH
(TpuIier), CTON-KOAOHBI, MaTPHULIA,
MaTpUYHBINA cUHTE3, TpaHckpums, PHK-
[OJIMMepasa, MPOMOTOP, CIUIAHCHHT, UHTPOH,
9K30H.

XapakTepu30BaTh PEaKIUU MaTPUUHOT O
CHHTE3a, CBOIMCTBA T€HETHYECKOro KoJa.
OmnuchIBaTh 3TaIbl TPAHCKPHUIILIUH

U TPaHCIISAIMHN; YCTaHABIMBATh B3aHMOCBSI3b
MaTPUYHBIX PEAKIHi B KJIETKE; CXeMaTH4eCKH
n300paxaTh MaTPUYHbIE PEAKIIUH
TPAHCKPUIILUK U TPAHCIISLUH.
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["paxaHckoro BOCIIUTaHUs,
criocoOCTByIOIET0  (POPMHUPOBAHHIO
[poccuiicKoi TPaXKIAaHCKOH|
MICHTUYHOCTH, HPHHAUIKHOCTH K
oOmHOCTH  TpaxmaH — Poccuiickoid
Deneparnyu.

[MaTpuoTnueckoro BOCIIUTaHUS,

OCHOBaHHOT'O Ha BOCITUTaHHH JIIOOBH K
ponHOMY Kpato, Poaune, cBoemy]
Hapoay, yBaXKeHHs K JIPyrHM Hapojam
Poccum; ncropudeckoe MpocBEIleHNuE,
(hopmMupoBaHue POCCHHCKOT O
HALMOHAIBEHOTO HCTOPUYECKOT 0|
CO3HAHUS, POCCHUHCKON KYJIbTYPHO|
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

PemaTs Ononorudeckne 3a1auu Ha
olpeJieleHue M0CIe0BaTEIbHOCTH
nykieoruaos JJIHK u MPHK, npumensis
3HAHUS O PeaKIUIX MATPUYHOTO CUHTE3A,
TeHETUYECKOM KOJe, MPUHIIUIIE
KOMIUIEMEHTAPHOCTH

MI€HTUIHOCTH.
duznueckoro BOCIHTAHNS,
OPHEHTHUPOBAHHOTO Ha (hOPMHpPOBaHHE]
KYJIBTYPBI 3J0pOBOTO 00pa3a >KM3HU 1|
OMOLIMOHANBHOrO  Oyaromnomyqust -
pa3BuTHE (U3MUYECKUX CHOCOOHOCTEH

23. Cunre3 0ejika
(29)

Tpancnanus u e€ 3ransl. Yuyactue
tpancrioptHeIXx PHK B GnocuaTese Oenka.
VYcnosus 6uocunTesa Genka. Koxuposanue
aMUHOKHCIOT. Ponk pubocom B GnocuHTe3e
Oeska.

JlemoHcTpanun

Tabnuiiel U cxeMbl: «brocuHTE3 OesKay,
«"eHeTHyecKUil Kom»

PackpriBaTh conepxaHue TEpMUHOB

W TIOHATHUMN: TpaHCchauus, antukooH, TPHK,
amunoanu-TPHK-cuHTeTa3a (komgasa),
nonupubocomMa (Ioarcoma).
XapakTepnu3oBaTh CBOHCTBA FEHETHYECKOTO
KoJa.

OnuceIBaTh STANbI TPAHCISIIN

M CXeMaTHYEeCKU H300pakaTb MaTpHYHbIE
PeaKkHy TPaHCIALUH.

Pemiars Ononornyeckue 3a1a4m Ha
omnpeneneHue antukononos TPHK,
MOCJIEA0BATEILHOCTH AaMUHOKHCIIOT

B MOJIEKyJie OeJIKa, IPUMEHSIs 3HAHUS

0 peaKLusIX MaTPUYHOI'O CUHTE3a,
TE€HETUYECKOM KOJie, IPUHLIUIIE
KOMILJIEMEHTapHOCTH
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yuaeToM BO3MOYKHOCTEH M COCTOSTHHS]

BIOPOBBS, HABBIKOB  0E30MACHOTO|
ITOBEACHUS B TPUPOTHON b3
coLlMaIbHOM  cpesie, upe3BbIYAMHBIX
CUTYyaLusX.

TpymoBoro BoCUTaHMsl, OCHOBAHHOTO
Ha BOCIUTAHUM YBAXXEHUS K TPYAY,

TpyAAIUMCS, — pe3yiabTaTaM  Tpyaa)
(cBoOero u JIpYrux nogen),
OpHEHTaLH Ha TPYIOBYIO
INesTeTbHOCTB, HOJTy4eHHe
npocdeccun, JINYHOCTHOE
CAaMOBBIDaXXCHUE B  INPOIYKTHBHOM,)

HpPaBCTBEHHO JIOCTOMHOM TpyZAe B
[poccuiickoM 0OIIEecTBE, JOCTH)XCHUE

24. MexaHM3Mbl IKCIIPeCCHH
reHOB
2w

Cogpemennvie npedcmasnenuss 0 Cmpoenuu
2€HO8.

Opranusalys rTeHoMa y NpOoKapHuoT

1 3yKapHuoT. Perymsnus akTHBHOCTH

TeHOB Y MpokapuoT. ['unoresa onepona (.
Kaxo6, K. Mano). MonexynapHvie mexanuzmol
aKcnpeccuu 2enos y sykapuom. Ponw
Xpomamuna 8 pe2ynayuu padomsvl 2eHo8.
Perynsuus 0OMEHHBIX IIPOLIECCOB B KIIETKE.
KneTounslii romeocras.

JlemoHcTpauuu

Tabnuiiel U cxembl: «brocuHTe3 OeKay,
«'eHeTnyeCKUN KO

PackpeIBaTh cosiepykaHue TEPMUHOB

U NOHATHH: OEPaTop, ONEPOH, CTPYKTYPHbIE
T'€Hbl, IIPOMOTOP, perpec-

cop.

OmnychIBaTh CTPYKTYPY I'€HOMA IIPOKapHOT;
XapaKTepU30BaTh paboOTy HHAYLHOEIHLHOTO
U pernpeccuOeIbHOr0 ONepoHa.

BBIIENATh CTPYKTYPHYIO M PETYIISTOPHbIE
YaCTH I'eHa SyKapHoT.

CpaBHHUBATb MPOLIECCHI IKCIIPECCHH TEHOB
y IPOKAPUOT U SYKAPHOT.
XapakTepu3oBarh runoresy onepona (d.
Kako0, 2K. Mano).

OnychIBaTh MEXaHU3M TOICPIKAHNSL
KJIETOYHOT'O TOMEOCTasa
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BBIIAOLINXCS pe3yJIbTaToB B
podecCHOHAIBHOM AESTETHOCTH.
(DKOJIOrMUECKOro BOCIIUTaHU,
criocoOCTByIOIIET0  (POPMHUPOBAHHIO
PKOJIOrMYECKOI KYJBTYPHI,
OTBETCTBEHHOTO, 6epexHoro
OTHOLLCHUS K IIPUPOJIE, OKpYyXKarouieli|
cpele  Ha  OCHOBE  POCCHICKHX|
TPaJMLIMOHHBIX TyXOBHBIX LIEHHOCTEIA,
HaBBIKOB OXpaHsl, 3aILUTBI,
BOCCTaHOBJICHHS HPHUPOJIPbI,
OKpYXKaroLIeH cpeapl.

[leHHOCTH  HAay4yHOrO  TO3HAHMS,

OPUEHTUPOBAHHOTO Ha BOCIHUTAHUE
CTpeMJIeHHsI K IIO3HaHUIO cebd ¥
IMPYTUX JIIofiel, MPUPOJIBI ¥ O0LIeCTBa,
K TIOTy4€HUIO 3HAHUH, KaueCTBEHHOTO
00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

MHTEPECOB u 00I1IECTBEHHBIX|
noTpeGHOCTEH.




Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

25. OcHOBBI BUPYCOJIOTHH.
HNudopmannonnas 6uosorus (3

1)

Bupycsl — HekieTouHbIe (OPMBI KH3HU

u obnuraTHele napa3ursl. CTpOSHNE MPOCTHIX
1 CIIOKHBIX BHPYCOB, PETPOBHPYCOB,
0akrepuodaros. Kusnennolii yuxn J[HK-
cooeparcawux supycos, PHK-coodepoicauyux
supycos, bakmepuogazos. Obpamuas
MPAHCKpUnYusl, pesepmasa, unmezpasa.
BupycHsie 3a0011eBaHs YenoBeKa, JKUBOTHBIX,
pacrenuit. CIIUI, COVID-19, counansHbie
1 MEIUIHCKUE TPOOIEMBL.
Buoungopmamuxa: unmezpayus u anaius
bonvuux maccusos («bigdatar)
CMPYKMYPHBIX OGUOIOSUYECKUX OAHHDIX.
Hanomexuonozuu 6 buonozuu u meouyune.
IIpoepammupyemvie pynxyuu 6enxos.
Cnocobwbl docmasku n1exapcms.
JeMoHcTpammmn

Iloptper: JI. Y. ViBanoBckuii.

Tabnuiiel U cxeMbl; «I'eHeTHYECKHH KO,
«Bupycsr», «bakreprodarm.
JlaGopaTopHble M NpaKkTHYecKHe padoThl
IIpaktuueckas pab6ora «Co3nanue
MOJIEITH BUPYCa»

PackpbIBaTh COlEpPIKAHHE TEPMUHOB

U TIOHSATHIA: BUPYC, BUPHOH, CEP/ILICBUHA,
Karcu, oOpaTHast TPAaHCKPHUIILHS,
peTpoBHpYCHI, GakTeprodar, BUpYC
nMMmyHozaedunura genoseka (BIY),
MPUPOTHO-0YaroBble HH(EKINH.
XapakTepu3oBaTh BUPYChI, PETPOBHPYCHI

u Gaktepuodaru Kak BHYTPUKICTOYHBIX
[apasuToB MPOKAPHOT U SYKAPUOT.
W3narath rUnoTe3sl 3BONOIMOHHOTO
MPOMCX 0K/ICHUS BUPYCOB.

OmnuchIBATh MEXaHU3M B3aHMOJICHCTBHSI
BHUpYCa U KJIETKH, HHPEKIIMOHHBII BUPYCHBIN
Tporecc.

XapakTepru30BaTh MEXaHH3MbI BEPTUKATBHON
Y TOPU30HTAJILHOM IIepeiauyl BUPYCOB;
3a00J1eBaHus )KUBOTHBIX M PaCTEHHUIH,
BBI3BIBAEMBIC BUPYCAMHU.

HasbiBatb BUpyCHbIE 3a0051€BaHu,
BCTPEYAIOIINECs Y YeIOBEeKa: IPHIII,
KitemieBoi sHuedanut, renatur, COVID-19,
CIIn .

CobmnroaTh npaBmia MOBEICHUS

B OKpY>Karollel IpupoIHON cpene, Mep

PO UIIAKTHKM PACIIPOCTPAHEHHS BUPYCHBIX
3aboneBanuii (B ToM uncine BUY-unpeximm)
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TEMA 8. )KU3HEHHBII LIUKJT KJIETKU (6 1)

26. ’Ku3HeHHbIH UK KJIETKH

(19

KneTounsiit nyki, ero nepuoisl U peryssius.
Uurepdasza u muro3. OcoOSHHOCTH MPOLIECCOB,
npoTeKaromux B uurepdase. Iloaroroka
KJIETKHU K fenenuto. [IpecunreTnueckuit
(TOCTMUTOTHYECKHUH ), CHHTETUYECKHIA

U TIOCTCUHTETHYECKUHN (TIPEMUTOTHYECKHUH)
MepUoBl UHTEPGA3bL.

JlemoHcTpauuu

Ta0uuirel U cxeMbl: «OKU3HEHHBIH UK

PackpeIBaTh cosiepykaHue TEPMUHOB

U TIOHATHI: KIICTOYHBII LUK, UHTEeP-(ha3a.
IepeuncnsaTb neprobl XXKU3HEHHOTO LKA
KJIETKH M XapaKTepU30BaTh IPOTEKAIOIIHE
B HUX IPOLIECCHI
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["paxnanckoro BOCIIUTAHUS,
criocoOCTByIOIEr0  (POPMHUPOBAHHIO
[poccuiicKoi TPaXKAaHCKOH|
MICHTUYHOCTH, HPHHAJIEKHOCTH K
oOmHOCTH — TpaxmaH  Poccuiickoid
Denepanyu.

[MaTpuoTHyecKoro BOCITHUTaHHS,

OCHOBAaHHOT'O Ha BOCITUTAHUU JIIOOBH K|
ponHOMY Kpato, Poaune, cBoemy
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

KJIETKI», «MHUTO3»

Hapo1y, YBaXKCHUS K JAPYTUM HapoJaM

27. Matpuunsiii cunrte3 JTHK.
XpoMocoMbl
2w

Marpuunsiii cuare3 JIHK — perunkanust.
IIpuniune! perukanun JJHK:
KOMIUIEMEHTapHOCTb, MTOITyKOHCEPBATUBHBIN
CHHTE3, aHTHIapaUIeIIbHOCTb.

Mexanusm permukanuu JTHK. Xpomocomsl.
Crpoenme xpoMocoM. TermoMepsl U TeroMepasa.
XPpOMOCOMHBII HA0Op KJIETKH — KapHUOTHIL.
JIMIIIOMIHBIH ¥ raruionTHeIH Habopbl
XpOoMOcoM. ['OMOoTOrH4HBIE XPOMOCOMEL.
IonoBsie XpOMOCOMBI.

JlemoHcTpanun

Tabnuubl 1 cxeMbl: «KH3HEHHBIH UK
KJIeTKN», «CTpOeHUE XPOMOCOMY,
«Permukarust JJTHK».

O0opyIIoBaHNKE: CBETOBOIM MHKPOCKOIT;
MHKpoHpenaparsl: «MHUT03 B KIIETKaX KOpelKa
JTyKay.

JlaGopaTopHble M NpaKkTHYecKHe padoThl
JlabopaTtopHas pabGora «/3yueHue
XpOMOCOM Ha TOTOBBIX MUKPOIIpETNa-paTax»

PackprIBaTh copepxaHie TEPMHUHOB

W TIOHSTHI: PEIUTHKAIS (peIyIUTHKAIINS),
KOMIUIEMEHTApHOCTh, aHTUITaPaJIIIeEHOCTb,
JHK-nonmumepasa,

TeJioMepa, peIUIMKAlMOHHAs BIJIKA,
XpOMOCOMa, XpOMOCOMHEIIT Habop,
HYKJIEOCOMBI, CECTPUHCKHE XPOMaTH/IBI,
LEeHTpOMepa, KapUOTHII, TaILIOHIHBINA

W TUIUIOMIHBIA HabOp XpOMOCoM,
TOMOJIOTHYHBIE XPOMOCOMBI, TIOJIOBBIE
XPOMOCOMBEIL.

XapakTepu3oBaTh CTPOSHHE XPOMOCOM,
KapHOTHIIOB OPTaHU3MOB.

Ilepeuncnare npunmne! peruukayu JHK
U JIaBaTh UM COAEPIKATEIIHYIO
XapaKTePUCTHKY.

OnuceiBaTh Mexanu3M peruukanun JTHK.
Cxemarnuecky u300paxkaTb CTpOCHHE
MeTada3HOI XPOMOCOMBI.

Pa3znnyarh XpOMOCOMBI Ha MUKpOIIpenaparax
1 MHEKpodoTorpadusx
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POCCI/II/I; HUCTOPUYECKOE IPOCBECIUICHHUEC,

bopmupoBanue poccHiicKoro
HAIMOHAIEHOTO HCTOPHUYECKOTO|
CO3HaHMsA, POCCHHCKOH KyIbTYPHOH
MJICHTUYHOCTH.

Du3ndecKoro BOCIIUTaHUs,

OPHEHTHPOBAHHOTO Ha ()OPMUPOBAHHUE
KYJIBTYPBI 3J0pOBOTO 00pa3a >KM3HU U]
OMOLIMOHAIBHOrO  Oyaromnonyqmst -
[pasBuTHE (QHU3UUECKUX CIIOCOOHOCTEH]
C y4eTOM BO3MOXXHOCTEH U COCTOSTHHS

BIOPOBBS,,  HABBIKOB  0€30IaCHOTO
MOBEICHUS B MIPUPOIHOMI 171
COLlMaIbHOM  cpesle, upe3BbIYAMHBIX
CUTYyaLusX.

TpyaoBOro BOCIIUTAHMS, OCHOBAHHOTO|
Ha BOCIHHUTAHMH YBAXKEHUS K TPYLY,

TpyAAIIUMCS, — pe3yiabraTaM  TpyAad
(cBoero u JPYrux JOJIeH),
OpUEHTAIMU Ha TPYZOBYIO|
INesTeNbHOCTb, HOJIy4EHHE,
npodeccuy, JIMYHOCTHOE,
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

28. JlesieHue KJIeTKH —
MHUTO3
2w

Jenenne kineTku — muto3. Ctagun Mu-

TO3a U MPOUCXOJSIIINE B HUX IPOLECCHL. THIIBI
murosa. Kapnokunes u muroknues.
Bronornueckoe 3HaueHNE MUTO3a.
JeMmoncTpanun

Taonuiiel U cxeMbl: «KU3HEHHBIH UK
KJIEeTKI», «CTpOSHNE XPOMOCOM»,
«Permukarus JJHK», «Muros».
O0opyIIoBaHNE: CBETOBOH MHKPOCKOIT;
MHUKponpenaparsl «MHTO3 B KJIeTKax KOpemKa
JIyKay.

JlaGopaTopHbIe H NPAKTHYeCKHE PadoThI
JlabopaTtopHas pabGora «Habmonenue
MHTO32a B KJIETKaX KOHYHKA KOpeIIka JIiyka (Ha
TOTOBBIX MUKpOIIPEapaTax)»

PackprIBarh coiep)KaHue TEPMUHOB

W TIOHSITUI: MUTO3, Tpodaza, MeTadasa,
aHadasa, Tenodasa, KapUOKUHE3, TUTOKIHE3,
BEPETEHO Jie/IeHusI, MeTada3Hast INIACTHHKA,
Oopozna JieeHusl.

TlepeuncisTh MOCIen0BaTEILHOCTD CTAINI
MHTO3a U OITKUCHIBATH IIPOMCXOISIINE HA HAX
TIPOIIECCHI.

CpaBHHBATh OCOOCHHOCTH MPOTEKAHHS MUTO3a
B PaCTUTEIIbHBIX M )KHBOTHBIX KIICTKAX.
OOBACHATH OHOJIOTUUCCKHI CMBICT MHUTO3a.
Pasjnyarh craguu MUTO3a Ha
MHKpoIIpenaparax u MUKpohoTorpadusx
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CAMOBBIPaKCHHE B  MPOAYKTUBHOM,
HpPABCTBEHHO JIOCTOMHOM TpyAe B
POCCHIICKOM OOIIECTBE, JIOCTHIKCHHE]
BBIIAOLINXCS pe3yabTaToB B
mpodeCCHOHANBHOM AeSITETbHOCTH.

(DKOJIOTMYECKOro BOCITUTaHUS,
crrocoOCTByIOmEro  (OpMHPOBAHHIO
OKOJIOrMYECKON KYJIbTYPEI,
OTBETCTBEHHOTO, GeperxHOro|
OTHOIIICHUSI K TIPUPOJIE, OKPYKaIOIIeH
cpene  Ha  OCHOBE  POCCHHCKHX

TPaAuLIMOHHBIX TYXOBHBIX HeHHOCTeﬁ,

HABBIKOB OXpaHsl, 3aIlHTHI,
BOCCTaHOBJICHHSI PHPOIBL,
OKpyKarowleil cpespl.

[leHHOCTH  HAay4yHOTrO  IIO3HAHMA,

29. Peryasiuust ;KM3HEHHOT 0
NUKJIA KJIEeTOK

(1)

Perynsuus MUTOTHYECKOTO [IUKIIA KICTKH.
[porpammupyemas kiaeTo4Hast ruéenb —
aronros.

Knerounoe sapo, XpOMOCOMBI,
(byHKIMOHANBHAS FeHOMUKA. Mexanu3zmbl
npo-nughepayuu, ouggepenyuposiu, cmapenust
u eubenu knemox. «Lupposas knemxay —
buounghopmamuueckue mooenu
DYHKYUOHUPOBANUS KTIEMKU.
JeMoncTpanmun

TaOauiiet u cxembl: «KHU3HEHHBIN UK
KIeTKI», «CTpOeHHE XPOMOCOMY,
«Permukarus JJTHK», «Murtos»

PackpeIBaTh conepykaHue TEPMUHOB

U MOHATHUH: anonTo3, nponudeparys,
muddepeHIpOBKa.

XapakTepu30BaTh PErYISALHI0 MUTOTHYECKOTO
LIMKJIa KJIETKH.

OOBSICHATH OHOJOTUUECKUIT CMBICIT
3aIporpaMMHUPOBAHHOM KJIETOUHOMH rHdenu —
aronrosa.

YcranaBnuBaTh B3aUMOCBS3b MEKILY
TOMEOCTa30M KJIETOK M MX THOENbI0
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OpPHEHTHPOBAHHOTO HAa BOCIHTAHHUE
CTpEeMJICHHSI K TIO3HAHUIO CeOsl 1
INpyrux mroneil, Npuponsl U obLIecTBa,
K MOIYYEHUIO 3HAHUIA, KaueCTBEHHOrO
00pa3oBaHUs C y4eTOM JHYHOCTHBIX
MHTEPECOB U OOLLIECTBEHHbIX|
noTpeOHOCTEN.

TEMA 9. CTPOEHUE U ®YHKINU OPTAHU3MOB (17 u)



https://bio-ege.sdamgia.ru/
https://bio.neofamily.ru/
https://www.bio-faq.ru/
https://studarium.ru/
https://bio-ege.sdamgia.ru/
https://bio.neofamily.ru/
https://www.bio-faq.ru/
https://studarium.ru/

Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

30. Opranusm Kak eIHHOe IIeJI0e

(14)

Bronormueckoe pasHooOpasue opraHu3MoB.
OpHOKIJICTOUHEIE, KOJIOHHAIBHEIE,
MHOT'OKJIETOYHBIE OpraHn3Mbl. OCOOEHHOCTH
CTPOCHUS U JKU3HEACSTEIEHOCTH
OJTHOKJIETOYHBIX OpraHU3MOB.

Bakreprn, apxeu, OTHOKIICTOUHBIE TPHOEL,
OJTHOKJIETOYHBIE BOIOPOCIIH, IPYr'Ae IPOTUCTHI.
KononnansHbIe OpraHu3MBIL.

B3anMocBs3b yacTeii MHOTOKJIETOUHOTO
opranniMa. TkaHH, OpraHbl ¥ CHCTEMBI
opranoB. OpraHusM Kak eJJHOE [eJIOoe.
I'omeo-cras.

JlemoncTpanun

Taonuubl 1 cxeMpl; «OTHOKIIETOYHBIE
BOZIOpOCINY, «MHOTOKIETOUHBIE BOJOPOCITNY,
«bakrepuny, «[Ipocreiimuey, «Oprassl
LBETKOBBIX PacTeHHt», «CHUCTEMBI OPraHOB
MIO3BOHOYHBIX J)KMBOTHBIX», «BHyTpeHHEe
CTPOEHUE HACEKOMBIX).

O0opyIIoBaHNE: CBETOBOM MHKPOCKOIT;
MHUKpOIpENnapaThl OJHOKIETOUHBIX
OpPraHU3MOB; JKHBbIE IK3EMILISIPbl KOMHATHBIX
pacrenwuii; repbapun pacTeHHi pa3HbIX
OT/IEJIOB; BIIaXKHBIE MPENapaThl >KUBOTHBIX

PackprIBaTh cozepKaHue TEPMIHOB

W TIOHSATHI: OpraHu3M, OpraH, opra-HeJuIbl,
CHCTeMa OpraHoB, anmapar, yHKIHOHAIbHAS
CUCTEMA, TOMEO0-

cras.

[lepeuncisaTs CTpyKTypHO-(Q YHKINOHATILHBIE
YacTH OHOKJIETOYHBIX,

KOJIOHHAJTGHBIX, MHOTOKJIETOYHBIX

W MHOTOTKaHEBBIX OPTraHN3MOB.
XapaxTepu3oBaTh 0COOEHHOCTH CTPOCHUS

W J)KU3HEESATEITBHOCTH OJJHOKIJIETOYHBIX
OpraHn3MOB, KOJIOHHUAJIbHBIX,
MHOT'OKJIETOYHBIX U MHOTOTKaHEBBIX
OpPTraHU3MOB.

CpaBHHBaTh MEX]y cOO0I OIHOKIIETOYHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOUHBIE

Y MHOTOTKaHEBbIE OPTaHU3MBI
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["pakaaHCKOro BOCITHTAHHS,
crrocoOCTByIOmEro  (OpMHPOBAHHIO
[poccuiickoin TpakKIaHCKOH|
MICHTHYHOCTH, HPHHAUICKHOCTH K
oOIIHOCTH  TpaxmaH  Poccuiickoi
Denepanyu.

[MTaTpHOTHYECKOTO BOCITHTAHHS,

OCHOBaHHOT'O Ha BOCITHUTAHHH JIFOOBH K
pomHOoMy Kpato, Ponuue, cBoeMmy
HapO/y, YBa)KCHHUS K IPYTHM HapoJam|
Poccny; McTOpHYecKOe MPOCBEIICHHE,

bopmupoBaHue poccuiickoro
HALMOHAIBHOTO HCTOPUYECKOTO|
CO3HaHMs, POCCHHCKOH KyIbTYpHOH
MJICHTUYHOCTH.

Duszuyeckoro BOCIIUTaHUs,

OPUEHTHPOBAHHOIO Ha ()OPMUPOBAHYE]
KyJIBTYPbI 3JI0pPOBOr0 00pa3a »KHM3HHM U
PMOLMOHANIBHOTO  Onaronomyyuss -
[pa3BuUTHE (PU3MUECKUX CHOCOOHOCTEH
C y4€TOM BO3MOXKHOCTEH M COCTOSHUS]

3I0POBBS,  HABBIKOB  0E30MACHOrO)
[OBEICHUS B MPUPOIHOMI y
colIMabHOM  cpese, 4pe3BbIYAHBIX|
CUTYaIUsX.

TpynoBoro BoCIIUTaHUsl, OCHOBAHHOI'O
Ha BOCIUTAHUM YBAXEHUS K TPYAY,

TpyAAIIMMCS, — pe3yiabTaraM  Tpyaad
(cBoero u JIPYrux mozaei),
OpHUEeHTaMU Ha TPYZOBYIO|
InesTeNbHOCTS, TIOJTy4EeHHE
npodeccuu, JIMYHOCTHOE]
CaMOBBIpa)XEHHE B  IMPOAYKTUBHOM,

HPAaBCTBEHHO JOCTOMHOM TpyAe B
[POCCHIICKOM 00IIIecTBe, JOCTHKECHHE
BBIIQFOLIAXCST PEe3yIBTaTOB B
mpodeCCHOHATIBHOM AeSTENBHOCTH.

DKOIOrHIECKOTO BOCIIUTAHUS,
crocoOCTByIOMEro  (OPMHUPOBAHHIO
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PKOJIOrMYECKOU KYJIBTYpHI,
OTBETCTBEHHOTO, OepeKHOro|
OTHOLIEHUs K MPHPOAE, OKpYKarouleH
cpele  Ha  OCHOBE  POCCHICKHX
[TPaJUIIOHHBIX TyXOBHBEIX HEHHOCTEH,
HaBBIKOB OXpaHHl, 3aIINTEL,
BOCCTAHOBJICHUS MPUPOJEL,
OKpYKaromien cpespl.
[lerHOCTH  HAyYHOTO  IIO3HAHWA,
OPHEHTUPOBAHHOTO Ha BOCIHTAHHUE
CTpeMJIeHHs K IIO3HaHUIO ce0s ¥
IMpyrux JIozei, IpUpoabl U 00LIECTBa,
K TIONTy9eHUIO 3HAHMH, KaueCTBEHHOTO
00pa3oBaHUsl C Y4ETOM JIMIHOCTHBIX
MHTEPECOB u 00IIIeCTBEHHBIX
moTpeOHOCTEN.




Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

31. Tkanu pacTeHmii

(14)

Txanu pacteHuil. TUIIBI PaCTUTENILHBIX TKAHEH:
oOpa3oBarenbHasi, IOKPOBHAs, IPOBOSILAS,
OCHOBHas1, MexaHn4deckasi. OcoOeHHOCTH
cTpoeHus, GYHKIUHA ¥ pactooKeHNsT TKaHeH
B OpraHax pacTeHHH.

JeMmoncTpanun

TaOmuner v cxemer: «TkaHH pacTeHUID,
«OpraHbl IBETKOBBIX PacTEHHUI,

«KopHeBbie cucteMsl», «CTpoeHHe CTeOIs»,
«CTpoeHue JTMCTOBOH TIaCc-THHKI).
O0opyIIoBaHNE: KUBBIE SK3EMILISIPBI
KOMHATHBIX PAaCTEHHI; CBETOBOH MUKPOCKOIT;
MHUKPOIpenapaTbl TKaHEH.

JlaGopaTopHble 1 NpaKkTHYecKHe padoThl
JlabopaTtopHas pabGota «/3ydeHue
TKaHel pacTeHUi»

PackpbIBaTh coJIepKaHHE TEPMHHOB

U TOHATHIL: TKaHb, YMUIEPMHUC, TIPOOKa,
KOpKa, JIy0, IpeBeCHHa, IPEeBECHHHEIC
BOJIOKHA, JIyOsIHBIE BOJIOKHA, COCY/IbI,
KaMEHHCTbIC KIICTKH.

XapakTepu30BaTh THITHI PACTHTEIb-

HBIX TKaHel: 0Opa3oBaTeNbHasi, IOKPOBHAS,
MPOBOJISIIAsl, OCHOBHAS, MCXaHHYECKas;
TIEPEYNCIIATH 0COOeH-

HOCTH UX CTPOCHHS M BBITIONHACMbIC ()yHKIIHH
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32. TkaHM KHUBOTHBIX
M YeJI0oBeKa

(19

TxaHM )XMBOTHBIX U YeoBeKa. THIIbI
KUBOTHBIX TKAHEH: SITUTEIHAIbHAS,
COCZIMHUTEINbHAS, MBILICYHAS, HEPBHASL.
OcobOeHHOCTH cTpoeHHs, HYHKIUIA

U PACIIONOKEHUS TKAHEH B OpraHax >KMBOTHBIX
U 4yesioBeKa.

JeMoncTpanmun

Tabnuiiel u cxeMbl; «TKaHU )KUBOTHBIX),
«Ckenet yenoBekay, «[lumeBapurenpHas
cucremay, «KpoBeHOCHas cucteMay,
«/lprxaTenpHas cuctemMay, «HepBHas cuctemay,
«Koskay, «MBIIICYHAs CUCTEMA.
Q00pyI0BaHNE: CBETOBOM MUKPOCKOIT;
MUKpOMpenaparsl TKaHeH.

JlaGopaTopHble U NpaKTHYecKHe padoThl
JlabopaTtopuas pabora «3ydeHue
TKaHeH KMBOTHBIX»

PackpeIBaTh conepykaHue TEPMUHOB

Y TIOHATHUH: SIUTENINH, CEKPET, MbIILICYHbIC
BOJIOKHA, HEHpOH, Helipornusl.
XapakTepu30BaTh TKAHU KMBOTHBIX

1 YeJI0BeKa: SIUTENHAIbHAS, COSIMHUTEIIbHAS,
MBIILIEYHAst, HEPBHAS; [IEPEUUCIIATD
0COOEHHOCTH MX CTPOCHUS U BBIIOJIHAEMbIE

GbyHKIUR
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33. Opranbl. CucremMbl OPraHoB

(14

Opransl. BereraTuBHbIe 1 TeHEpaTHBHBIE
oprasbl pacTeHuil. OpraHsl ¥ CHCTEMBI OPraHOB
JKMBOTHBIX U uesioBeka. DYHKIMK OpraHOB

PackpbiBath conepxaHue TEPMUHOB
U TIOHSITUH: OpraH, KOpeHb, MO0OeT, IIBETOK,
IO/, CEMsI, TIOJIOBBIE YKEJIE3bl, ITOJIOBBIC

https://bio-ege.sdamgia.ru/

https://bio.neofamily.ru/



https://bio-ege.sdamgia.ru/
https://bio.neofamily.ru/
https://www.bio-faq.ru/
https://studarium.ru/
https://bio-ege.sdamgia.ru/
https://bio.neofamily.ru/
https://www.bio-faq.ru/
https://studarium.ru/
https://bio-ege.sdamgia.ru/
https://bio.neofamily.ru/

Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

U CHCTEM OPTaHOB.
JemMoncTpanun

TaOmuuer v cxemer: «OpraHsl IIBETKOBBIX
pactenuii», «KopaeBsle cucteMe», «CTpoeHHe
crednsy, «CTpoeHHE JTUCTOBOH IITACTUHKIY,
«Cxkener yenoBekay, «[lumeBapurenbHas
cucremay, «KpoBeHOCHas cuCTeMay,
«/IpIxarenpHas cucremay, «BoiaenurenbHas
cucremay, «HepBHas cucremay,
«OHIIOKPHHHAS CHCTEMA.

OO00opYIOBaHNUE: KUBBIE IKIEMILISPBI
KOMHATHBIX pacTeHHH; repOapiy pacTeHHH
Pa3HBIX OT/ZIENIOB; CKEJIETHI MO3BOHOYHBIX;
KOJUIEKIIMH OeCII0-3BOHOYHBIX )KUBOTHBIX;
BJI2)KHbIC IIPENapaThl )KUBOTHBIX, CKEJIET
Yeso-BeKa.

JlaGopaTopHble N NpaKkTHYecKHe padoThl
JlabopaTtopHas pabGota «/3ydeHue
OpraHOB LBETKOBOI'O PACTEHUS

IIPOTOKH, KOIYJISITUBHBIE OPraHbl, CHCTEMBI
OpraHOB.

XapakTepu30BaTh BEreTaTUBHbIE

1 TEHEpaTHBHbBIC OPTaHbl PACTEHHH,
COMAaTHYECKHE U PEryIsTOPHbIE OPraHbl
KHUBOTHBIX; IEPEUUCIIATH OCOOEHHOCTH MX
CTPOEHHS U BBITIOJIHSAEMBIE (DYHKIIUH.
YcraHaBnuBaTh B3aUMOCBSA3U MEXKIY
CTPOEHUEM OPTaHOB U UX (QyHKIUAMH.
Pa3znnuars BUABI TKaHEH, OPraHbl U CHCTEMBI
OpraHOB, B TOM YHCIIE YeJIOBEKa, Ha
MHUKpOIIpernaparax, BIaXHbIX IperapaTax,
repbapusix u Mukpodororpadusx, Tabmunax,
MOJIEIISIX U MYJIsDKaX
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34. Onopa tena opranusmos (1

)

Onopa Tena opranu3moB. Kapkac pacrenuil.
CxeneTbl OZIHOKJIETOUHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIi 1 BHYTpEHHUH CKEJeT.
CTpoeHue 1 THUIIbI COeTUHEHUS KOCTeH.
JeMoncTpanmun

TaOnuupr u cxemer: «CTpoeHHE CTEOIS»,
«CTpOeHue JIMCTOBOH MIaCTHHKNY, «CKeneT
YEJIOBEKA.

O00pyI0BaHKE: CKENETHl TO3BOHOYHBIX;
BJI2)KHBIE [IPenapaThbl )KUBOTHBIX; CKEJIET
YeJI0BeKa; PAKOBUHBI MOJUIIOCKOB; KOJUICKIIUH
HACEKOMBbIX, UTJIOKOKUX

PackpeIBaTh conepykaHue TEPMUHOB

U TOHATHH: OIIOPHBIE CHUCTEMBI, 000JI0UKH
KIIETKH, (PHUOPUILIBI, KAapKAaC, HAPYXKHBIN CKEJleT
(XUTHHOBBII TIOKPOB), TUAPOCTATHYCCKHIIA
CKeJIeT, BHyTPEHHUH CKeJIeT, KOCTHU (JIMHHBIE,
KOPOTKHE, IUIOCKUE), COSIMHEHHUS KOCTEH,
HENO/ABIXHBIE (ILBBI), OTYIOIBIKHBIE,
TIOJBIDKHBIE (CYCTaBbl), OTAENBI CKeleTa
MIO3BOHOYHBIX )KUBOTHBIX: YePeIl, 0CEBOM
cKkeneT (MO3BOHOYHHMK, TPYyAHAs KJIeTKa, XOp/a),
osica KOHEYHOCTEH, CBOOO/IHbIE KOHEUHOCTH.
OnuceIBaTh HAPYKHBIH U BHYTPEHHUH CKEJIEThI
JKMBOTHBIX, CTPOCHHE M THIIbI COETUHEHHS
KOCTEH.

YcranaBnuBaTh B3aUMOCBS3U MEXY
CTPOCHUEM OIOPHBIX CHCTEM U UX QYHKIMAMU
B OpraHu3Me.

CpaBHHUBATh CTPOCHHE OMOPHBIX CHCTEM
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paCTCHHﬁ H JKUBOTHBIX

35. JIBnxenne opranu3mos (1 u)

JIBrxeHune opraHu3MoB. [[BrkeHue
OITHOKJICTOYHBIX OPTraHM3MOB: aMEOOHIHOE,
KTYTHKOBOE, pECHIYHOE. [IBIkeHne
MHOTOKJICTOYHBIX PACTCHUIA: TPOITH3MBI

W HacTuH. J[BrokeHMe

MHOTOKJICTOYHBIX KHBOTHBIX U UEITOBEKA:
MbIeyHas cuctema. Pediekc. CkeneTHbie
MBIIIIBI K X padora.

JlemoHcTpanun

Talaviier u cxembl: «OTHOKICTOUHBIC
Bozopocnny, «IIpocreiimmey», «CtpoeHne
MBIIIIIBD, «MBIIICUHAs CHCTEMAaY

PackprIBaTh copepxaHie TEPMUHOB

1 TIOHSATHIA: IBIKEHHUE, JIBUTaTEIIbHbIC
OpTraHeIIbl, IBIDKEHHE TIPOCTEHIINX
(amEOomIHOE, KT'YTHKOBOE, PECHIYHOE),
JBIDKEHHUE PAaCTeHHUH (TPOITU3MEL,

HACTHH), MBILICYHBIC CHCTEMBI
(cokpaTHuTeNbHBIE BOJOKOHIIA, KOXKHO-
MYCKYJBHBII MEIIIOK, CKeJIeTHasi MyCKyJaTypa),
CKeJIeTHast MbIIIIA (MBIIIEYHOE BOJIOKHO,
MHO(QHOPIIUIA), BEICIINE IBUTATEIbHEIC
LEHTpBI, pab0oTa MBIIII (JBHUTaTEIbHAS,
COMaTHYecKast), MBIIIEYHOE YTOMJICHHUE.
XapaxTepnu3oBaTh BUJIBI JBHKECHHS
OIHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX
OpraHU3MOB.

OnychIBaTh CKEJICTHBIC MBIIIIIBI U UX PaboTy.
YcranaBnuBaTh B3aUMOCBS3b MEXKILY
CTPOCHUEM OINOPHBIX CHCTEM U JBHKECHUAMU
OpraHU3MOB
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36. [Iutanne opraHu3MoB

29

[Tutanue opranusmos. [lormnomuienre Boabl,
YIIIEKHUCIIOrO ra3a U MUHEPAIIbHBIX BEILECTB
pacrenusiMu. [IuTanue >KUBOTHBIX.
BHyTpunonoctHoe U BHyTpUKIETOYHOE
nuuieBaperye. [uranue mo3BOHOYHBIX
KUBOTHBIX. OT/ENbI MUIIEBAPUTEIHLHOIO
TpaKTa.

[MuimeBapuTenbHbIE KEIE3blL.
[umieBapuTenbHas cUCTEMa YelOBEKa.
JeMoHcTpanmu

Tabauiier u cxembl: «KUIIIEYHOIIOIOCTHBICY,
«[InmeBapurensHas cuctemay, «Cxema
TIUTaHUS paCTEHUI.

O00pYI0BaHHE: KHUBBIE SK3EMILISPHI
KOMHATHBIX PacTeHHii; 000pynoBaHUE IS
JIEMOHCTPAIIMHU TOYBEHHOTO

PackpbiBath conepxaHue TEPMUHOB U TTIOHATHIA:
[IMTaHue, UILEBapEHNE, THILEBApUTEIbHbIC
BaKyOJIM, KUILIEYHas I10JI0CTb,
[HLIEBAPUTENbHAS TPYOKa, ITUIIEBAPUTEIIbHBIH
TPAKT, HUIIEBAPUTEIIbHBIC JKEIIe3bl,
THIIEBAPUTENIBHBIC COKH.

XapakTepu30BaTh IIUTAHUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKJICTOYHOE
[THLIEBAPEHHUE.

Paznuuars Ha M300paxeHusIX (cxemax,
TabMUIax, MyJISDKaX) OTAENbI
THIIEBAPUTEIILHOTO TPAKTA

1 NUILIEBAPUTEIIBHYIO CHCTEMY YelIOBEKa.
YcranaBnuBaTh B3aUMOCBS3U MEXY
CTPOCHUEM OPraHOB ITHIICBAPEHUS
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U BO3JIYIIHOIO IUTaHUS PACTCHU,
paciIeIieHHs Kpaxmaia 1 0eKoB 101,
nelicTBueM (pepMEeHTOB

¥ MX (QYHKOUSIMU B OpTaHH3ME.

CpaBHHBaTh CTPOEHHE OPTaHOB PACTEHHH,
o0ecreunBaronIX KOPHEBOE MTUTaHNUE

¥ (POTOCHHTE3; MUIEBAPUTEIHEHBIX OPTaHeNT
NIPOCTEHIINX U OPraHOB MUILEBAPEHUS
JKHBOTHBIX

37. IpixaHue OpraHu3MoB
2w

JpixaHue opranu3moB. JpIxaHue pacTeHuH.
Jprxanue xxuBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTH KJIeTKH. KoXkHOE /ipIXaHue.
JprxatenpHast moBepXxHOCTH. JKabepHoe

1 N€rovHoe JpIXaHue. J{pIxaHrue mo3BOHOYHBIX
JKMUBOTHBIX H YeJIOBEKa. DBOJIIOIIMOHHOE
YCIIO)KHEHHE CTPOEHHMS JIETKUX ITO3BOHOYHBIX
JKMBOTHBIX. J[pIXaTebpHas CHCTeMa YesloBeKa.
MexaHu3M BEHTHIALMHN JIETKUX y TTHUL]

1 MJIEKONUTAIOIINX.

Perynsuus npixanust. JlpIxaTenbHble 00bEMBI.
JeMoHcTpammmn

Tabnupt ¥ cxeMbl: «/IpIxarenbHas CHCTEMay.
O06opyrioBanye: 000pyIOBaHUE IS
JEMOHCTPAIIUH OIBITOB 110 U3MEPEHUIO
JKU3HCHHOW €MKOCTH JIETKUX, MEXaHHU3Ma
JbIXATENbHbIX JIBHXKCHHUN

PackpeiBaTh cofepkaHie TEPMUHOB

W TIOHATHI: AbIxaHue, T y3ust, KOKHOE
JIbIXaHUE, OPTaHbl JbIXaHMs, AbIXaTEIIbHbIC
JIBIDKEHMS, AbIXaTeNIbHbIN LIEHTP, JIErOuHbIe
00BEMBI, )KM3HEHHAs EMKOCTD JIETKHX.
XapakTepu30BaTh bIXaHUE PACTEHUN;
JIbIXaHHME KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOIOLMOHHOE YCIIOXKHEHUE
CTPOEHMS JTETKUX MIO3BOHOYHBIX )KUBOTHBIX.
PaznnuaTh Ha M300pakeHUsX (CXeMax,
TabaMnax, MyJIshKax) JIbIXaTeIbHYIO CHCTEMY
YeJioBeKa.

OnuchIBaTh MEXaHU3M BEHTHIISILIMM JIETKUX
Y IITUL, ¥ MJIEKOITUTAIOLUX.

YcraHaBIuBaTh B3aUMOCBSI3H MEXITY
CTPOCHUEM OpPT'aHOB JbIXaHUS U UX QYHKLIUSIMHU
B OpraHu3Me
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38. Tpancnopr BewecTB
Y OPraHu3MoB
2w

TpaHcHopT BeIECTB y OPraHU3MOB.
TpancnopTHbIe cucTeMbl pacTeHud. TpaHcopT
BEIIECTB Y XUBOTHBIX. KpoBeHOCHas cucTema
u eé opranbsl. KpoBeHOCHast cucrema
M03BOHOYHBIX XKHUBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCY/IbI M KpoBb. Kpyru
KpoBOOOpaIeHus. DBOMIOLUOHHbBIE
YCIIOKHEHHUS CTPOSHHUSI KPOBEHOCHOH CHCTEMBI
MMO3BOHOYHBIX XKHUBOTHBIX. PaboTta cepana u eé
perynsmus.

JlemoHcTpauuu

Tabauiier 1 cxeMmbl: «OpraHsl IBETKOBBIX
pacrtenwuit», «KopHeBble cucteMbly, «CTpoeHHe

PackpbiBath conepxaHue TEPMUHOB U TTIOHATHIHA:
TPAHCIOPT BELECTB, TPAHCHOPT Y PACTEHUIH,
KPOBEHOCHA$ CHCTEMa JKMBOTHBIX, KDOBb,
u1a3ma, ()OpMEHHbIE 3JIEMEHTBI,
KpoBOOOpalleHne, Kpyru KpoBooOpaIieHus,
cepleuHblit UK, TuMboodparieHue, Tumda,
nuMpaTHYeCcKUe COCyIbl, TMM(PATHISCKUE Y3IIbI,
BHYTPEHHSS Cpefla OpraHu3Ma.
XapakTepu30BaTh TPAHCIIOPT BEIIECTB

y pacTeHHit 1 6eCrO3BOHOYHBIX )KHBOTHBIX.
OnuchIBaTh KPOBEHOCHYIO CHCTEMY KHBOTHBIX
U YyeJIoBeKa.

Paznuuats Ha M300pakeHUsIX (CxeMax,
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cTe0st», «CTpOCHUE JTUCTOBOM TUTACTHHKHNY,
«KpoBeHOCHasI cCHCTEMA YETIOBEKa,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX
JKMBOTHBIX)

Ta0IUIaX, MYJISDKaX) KPOBCHOCHYIO

" TUM(pATHIECKYI0 CHCTEMY YeJIOBEeKa.
YcraHaBnIMBaTh B3aMMOCBSI3M MKy CTPOCHUEM
OpraHoB KpoBOOOpAIIeHNS U X QYHKINSIMA

B OpraHu3Me

39. BeieJjieHne y OpraHu3MoB

(19

Brinenenue y opranusmos. Beinenenue

y pacTeHuil. Beinenenue y >KUBOTHBIX.
CoxpaTurenbHble Bakyonu. Oprasbl
BbIAENeHUs. OUIbTpaLsl, CeKpenus

1 00paTHOE BCACHIBAHHE KaK MEXaHH3MBI
paboTs! opraHoB BelieneHus. CBs3b MOJIOCTH
TeJa ¢ KPOBEHOCHOM U BBI-/1e-TT-TEJIbHOM
CHCTEMaMH.

Briaenenue y No3BOHOYHBIX AKHUBOTHBIX

M YEJIOBCKa.

Iouku. CrpoeHre 1 GYHKIIMOHUPOBaHHE
HedpoHa. OOpa3oBaHHE MOYH Y YEIIOBEKA.
JeMoHcTpammmn

Tabnuiiel U cxeMbl: «BpiaenuTenpHas
CHCTEMay

PackpbIBaTh COllEpIKaHHE TEPMUHOB

1 TIOHSATHIA: BBIJICJICHHE, TYTTAIHs, JIUCTOMAI,
COKpaTHUTEIIbHBIC BAKYOITH, H3BUThIC KAHAIIBIIBI,
3BE3YAThIC KIJICTKHU, BBIICIUTEIBHbIC
TPYOOYKH, MaJIbIMTHEBBI COCY/IbI, TIOYKH,
MOYe-TOYHHK, MOYEBOIl My3bIPb, HEYPOH,
Moua.

XapakTepu30BaTh MPOLIECC BBIACICHHS

y pacTeHH U KUBOTHBIX.

Pa3nuuarh Ha M300pKEHMSIX (CXeMax,
TabIMLIAX, MYISDKaX) BBIICIUTEIIBHYIO CHCTEMY
YeIOBeKa.

OruCBIBATh MEXaHH3M (DYHKLIMOHHUPOBAHHST
He(hpoHa; TIporece 00Pa30BAHIT MOYH.
VcTaHaBIMBaTh B3aMMOCBSI3H MEXIY
CTPOCHHEM OPr'aHOB BBIICICHHUS U HX
(GYHKUUSMH B OpraHu3Me
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40. 3amuTa y opranu3mMos (2 4)

3amura y opraHu3MoB. 3amura

Y OIHOKJIETOYHBIX OpraHn3MoB. CHops!
OakTepHil M IUCTHI IIPOCTEHIINX. 3auTa

Yy MHOTOKJIETOUHBIX pacteHnil. Kyrukyma.
CpezcrBa NacCHBHOM M XMMHUYECKON 3allUTHI.
DuTOHIMALI.

3ammTa y MHOTOKJIETOYHBIX KHBOTHBIX.
[ToxpoBBI 1 X POU3BOAHBIE. 3aIIUTa
oprannsma ot Oonesneit. UIMMyHHast cucrema
yenoBeka. KieTouHslii 1 ryMopanbHBIT
UMMYHHUTET. BpoxEHHBIN U PHOOpETEHHBII
crienuduueckuit UMMyHUTET. Teopus
KJIOHAJIbHO-CeNleKTUBHOro nMmynurera (I1.
Opmux, ®. M. bepner, C. Tonerasa).
BocnanuTenbHbIe OTBETHI OpraHu3MoB. Pois
BPOXKAEHHOTO UMMYHHUTETA B Pa3BUTUHI
CHCTEMHBIX 3200J1eBaHU.

JeMoHcTpanmmn

TaOnuuer u cxemer: «Koxay, « IMMyHUTETY,
«Crpoenue crebiisny, «CTpoeHHe JTUCTOBOH
TUIACTUHKK»

PackpeIBaTh cozepixaHue TEPMHHOB

U TOHATHH: KaIcysa, S3HA0CIOpa, LHUCTa,
KYTHKYJIa, CPEJICTBA IIACCUBHON 3alllUTHI,
CpeAcTBa XMMUYECKOI 3alUThI, KOXKHBIE
MTOKPOBBI, UMMYHHUTET, UMMYHHasl CUCTEMa,
AQHTUTEH, AaHTHUTEJIO.

XapakTepu30BaTh BUIbI 3ALUTHI

Y OZHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX
OpraHU3MOB.

OnuchIBaTh CTPOCHUE KOKHBIX TTOKPOBOB M UX
TIPOM3BO/IHBIX.

Pa3znnuars Ha M300pakeHUAX (CXeMax,
TalJIMLax, MyJIsbKax) OpraHbl IMMYHHOU
CHCTEMBI YeJI0oBEKa.

YcranaBnuBaTh B3aUMOCBS3U MEXIY
CTPOEHHMEM OPIaHOB 3AILMTBI U UX QYHKLHAMU
B OpPraHU3Me
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Temsl ypokoB

IInanupyemsle Buab! yaeOHOM

OCHOBHOE COJIepKaHie DJEeKTPOHHBIE BocnuTatenbHble 3agauu
U KOJIMYECTBO YacoB JEATEINBHOCTH 00YYaIOIHXCst
00pa3oBarebHbIE PECYPCHI
41. PazapakumMocTh Pa3apaKuMOCTh U PETYIISIHS Y OPraHU3MOB. PackpbiBarh cosepikanue TepMUHOB U monsituid:  |https://bio-ege.sdamgia.ru/
U PeryJisiusi y OpraHu3MoB Pa3paxiuMOCTb Y OJHOKJIETOYHBIX Pa3apaXKUMOCTh, PErYJISLHS, TAKCHCHI,
29) oprann3moB. Takcucel. Pa3apaxumMoctsb POCTOBBIE BEIIeCTBA (AyKCHUHEI), HEPBHAS https://bio.neofamily.ru/
U peryisiiust y pacteHuil. PocToBble BelecTBa | cucrema, pedyuiekropHast perysiiust, pediekc,
U MX 3HAUCHHUE. pednexropHasi ayra, epeIHUR MO3T, https://www.bio-fag.ru/
HepeHas ciicteMa 1 peIeKTOpHAs peryisiusl | MPOMEKYTOYHBIN MO3T, CPSAHMIT MO3T,
y )KMBOTHBIX. HepBHast cucrema u e€ OTaelbl. MO3)KEUOK, IIPOJIOJITOBAThIi MO3T, BereTatuBHas |https://studarium.ru/
DBOIIOLHOHHOE YCIOKHEHHE CTPOCHHS HEpBHasI CHCTEMA, I'yMOpaJIbHasl peryJisiusl,
HEPBHO CHCTEMBI Y )KUBOTHBIX. OT/IEJIbI TOPMOHBI, SHIOKPHHHAS CHCTEMA, THIIOTaIaMOo-
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. rurnopu3apHas ciucrema.
Peduiekc u pedrexroprast ayra. besycnoBHbie XapakTepu30BaTh pasapaxuMocThb
1 YCIIOBHBIE pe(IICKCHI. y OJHOKJICTOYHBIX OPTaHH3MOB
I'yMopaibHast peryIsiius 1 SHIOKPHHHAS 1 peIICKTOPHYIO PETYJISIHIO Y )KUBOTHBIX.
CHCTeMa KMBOTHBIX 1 4YenoBeka. JKernessl Pa3znnuarh Ha M300paKEHHUSX (CXeMax,
9HJIOKPUHHOM CHCTEMBI U UX TOPMOHBI. TabJIUIax, MyJIsbKax) HEpBHYIO CHCTEMY | €€
JeiicrBre ropMOHOB. B3anMo-cBsi3b HEpBHOI OTJIETIbI; OTJIENIBI TOJIOBHOI'O MO3Ta
1 SHAOKPUHHOM cucreM. ['unoranamo- MO3BOHOYHBIX JKUBOTHBIX.
runoduzapHas cucrema. OnuchIBaTh I'yMOPATIBbHYIO PETYIISLIIO
JleMoHCcTpauun Y )KHBOTHBIX.
Loptpert: U. I1. [1aBnos.. PaznnuaTh Ha M300paKeHUsX (CXeMax,
Tabnuner u cxempl; «CTpoeHHE THAPBIY, TalJIMLax, MyJIspKax) SHIOKPHHHYIO CHCTEMY
«CrtpoeHue miaHapumn», «BHyTpeHHee JKUBOTHBIX U YEJIOBEKA.
CTpOeHHE JOXKAEBOro uepss», «HepBHas Ha3biBath xene3bl 3HIOKPUHHOM CHCTEMBI
cucrema poio», «HepBHas cucreMa JIArYIIKH», | YelIoBeKa U BbIpadaThIBaeMbIe MMM TOPMOHBI.
«HepsHas cucrema npe- OnuceIBaTh JIeiicTBUE TOPMOHOB.
CMBIKAIOIIUXCA», «HepBHast cucTeMa NTUIY, YcranaBnuBaTh B3aUMOCBSA3H MEXIY
«HepBHas cucTemMa MIEKOIUTAIOLIUX Y, CTPOEHHEM OpraHOB HEPBHOW U SHIOKPHUHHON
«HepBHas cucTema 4esloBeKay, CHCTEM M UX (YHKLIHUSIMH B OpraHU3ME.
«OHIOKpUHHAs cucTeMay, «Pediaekcy. XapaKTepu30BaTh 3BOIIOLMOHHOE YCI0XKHEHUE
O0opy/IoBaHKE: MOAEIH I'OJIOBHOTO MO3Ta CTPOEHHS HEPBHOI CUCTEMBI y )KUBOTHBIX
Pa3IMYHbIX KUBOTHBIX
TEMA 10. PASMHOXEHUVE U PABBUTUE OPITAHM3MOB (8 1)
42. ®opMbI pa3MHOKEHUSI @®opMBbI pa3MHOXKEHHUSI OPraHU3MOB: Gecronoe PackpsIBaTh cojiepkaHne TEPMUHOB H T10- https://bio-ege.sdamgia.ru/ ["pakaaHCKOro BOCITHTAHHS,
OpraHu3MoB (BKJIFOYas BEreTaTUBHOE) U MOJIOBOE. Buib HSTHI: pa3MHOKEHHUE, IPOCTOE JENICHHUE, CrocoOCTByOMEro  (HOPMHPOBAHHIO
(1 ) 0ecronoro pa3MHOKEHHS: IOYKOBAHHKE, TIOYKOBAHHUE, CIIOPYJISLIUS, BEre€TaTUBHOS https://bio.neofamily.ru/ [poccuiickoi IpaXJaHCKOM
cropyJsiis, pparMeHTanus, KIOHHPOBaHHE. pa3sMHOXeHHe, (hparMeHTalHsl, KIIOHHPOBaHHE, MICHTUYHOCTH, NPHHAJIEKHOCTH K
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JemMoncTpanun

Tabuuiiel U cxeMbl: «BeretaTuBHOE
pasMHOXKeHHEe», «THUTBI 6ecronoro
pa3MHOXXeHUs», «Pa3zMHOXKEHHE
XJIAMHIOMOHAIBI», «Pa3MHOKEHHE IBTIICHBIY,
«Pa3MHOXKEHHE THIPBD)

TaMEeTBI, CIIEPMAaTO30H T (CTICPMUI), SITICKIIETKA,
3WUT'0Ta, KOHBIOTAIHS.

[epeuncnsars ocodeHHOCTH OecIonoro

H TIOJIOBOTO Pa3MHOXKEHUSI OPTaHU3MOB.
XapakTepu3oBaTh CyIIHOCTb ¥ (hOPMEI
0ecrIoI0ro pa3MHOXKEHHUS OPTaHU3MOB;
Onoormyeckoe 3HaYeHHe OECIoNoro
pa3MHOKEHHSI.

PazinyaTs criopy Kak cnenrain3upoBaHHYIO
KJIIETKY, IpeHa3HaYeHHYIO JUIsl OECIIoNoro
Pa3MHOXEHHUS, ¥ CIIOPBI GaKTepHil.
OOBSICHATH MPEUMYIIECTBA ITOJIOBOTO
pa3MHOKEHHS HaJl OSCIIONBIM.

PackpbIBaTh poJib KIIOHUPOBAHHS B CEICKIINH
U CEeIIbCKOM XO03siicTBe

https://www.bio-fag.ru/

https://studarium.ru/

oOImHOCTH  rpaxmaH  Poccuiickoid
Denepanuu.
[MaTproTHYECKOrO BOCIIUTAHWUSL,

OCHOBaHHOT'O Ha BOCITHTAHHH JIFOOBH K
pomHoMy Kpato, Ponuue, cBoeMmy
HAapO/y, YBa)XXCHHUs K IPYTUM HapoaaMm
Poccny; UCTOPHYECKOE MPOCBEIICHHE,

bopmupoBanue POCCHICKOTO
HALMOHAIBHOTO HCTOPUYECKOTO|
CO3HaHMsA, POCCHHCKOH KyIbTYpHOH
MJICHTUYHOCTH.

Duzndeckoro BOCIIUTaHUS,

OPHEHTHUPOBAHHOTO Ha ()OPMUPOBAHHUE
KYJIBTYpBI 3J0pOBOTO 00pa3a »KH3HU |
OMOLIMOHANBHOrO  Oyaromony4ust -

43. [1os10BOE pa3sMHOKEeHHeE.
Meiio3
2w

[NonoBoe pasmHokeHue. [1o10BbIC KIETKH, WIN
rameThl. Meiio3. Craauu metio3a. [TopeaeHue
xpoMocoM B Meitoze. Kpoccunrosep.
Buonornueckuii cMBICIT Meii03a B TIOJI0BOTO
nporecca. Meio3 1 ero Mecto B JKH3HEHHOM
LUKJIE OPraHU3MOB.

JemoHcTpanun

TaOunuupr u cxemer: «Meiio3», «XpoMOCcOMBI»

PackpeIBaTh conepikaHue TEPMUHOB

Y NOHATHUI: Me03, OMBaJICHTHI, KPOCCHHTOBEP,
UHTEPKUHE3, He3aBUCUMOE PACIIPE/ieTICHHE,
KPOCCHHI'OBEP.

Paznnuars Ha M300pakeHUAX (CXeMax,
TabaIMIax) ¥ MUKpOIIpenaparax 3peJble
TIOJIOBBIE KJIETKU MJICKOITUTAIOIIUX U OPT'aHbI
Pa3MHOXKEHHS BBICIIMX PACTEHHUIL.
PackpbiBarh CylHOCTh Meii03a,
XapaKTePU30BaTh €ro OT/IEIbHbIC CTAAUH.
OnpenensaTs MeCTo Meii03a B )KU3HEHHBIX
LMKJIaX Pa3IM4HbIX OpraHu3MoB. OOBSCHATH
OHMONIOrMYeCcKUi CMBICI KPOCCHHTOBEPA,
OIMCBHIBATH €I'0 MEXaHU3M.

CpaBHMBaTh M€i103 C MUTO30M; pa3InyaTh
OTJIETIbHBIE X CTaJIMM Ha MUKPOIIpenapaTax
1 1300pakeHMsX (cxemax, Tabiuiax).
PackpbIBaTh HBOIOLMOHHOE 3HAUCHHE
TIOJIOBOT'O PA3MHOMKEHHUS OPraHU3MOB
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pa3BUTHE (QHU3UUECKUX CIIOCOOHOCTEH
C y4ETOM BO3MOXKHOCTEH U COCTOSIHMS]

310POBb4, HaBBLIKOB 0e30MacHOr o)
MOBEACHUA B HpHpOI[HOﬁ H|
colManbHON cpene, '-IpeSBI:I‘IaI\;IHLIX

CUTyalusX.
TpynoBoro BoCIIUTaHUsl, OCHOBAHHOI'O
Ha BOCMUTAHUM YBAXEHUS K TPYAY,

TPYISIIEMCS,  pe3yabTaTtaM  TPyaa
(cBOCTO u JIpYyrux JOJIeiH),
OpHEHTALMH Ha TPYIOBYIO
IMesTeNbHOCTB, HOJTy4eHHE
npodeccuy, JIMYHOCTHOE]
CaMOBBIp@KEHHE B  MPOLYKTHBHOM,)

HPaBCTBEHHO JIOCTOMHOM TpyZAe B
[poccuiickoM OOILIECTBE, OCTHKEHUE

44. I'ametorenes. Oopa3oBanue
U pa3BUTHE NMOJIOBbIX KJIETOK

(14

[IpenzaponsimeBoe pa3BUTHE.
I'amerorenes y »uBoTHBIX. [1os10BBIE Kene3bl.
O06pa3oBaHUE U pa3BUTHE MOJOBBIX KIETOK.

PackpbiBath conepxanue TEPMUHOB
U TIOHSTUH: TaMETOT€HE3, CIIEpMaTOreHe3,
0OTeHe3, CEMCHHUKH, SUYHUKH,

https://bio-ege.sdamgia.ru/
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BBIAOLINXCS pe3ysIbTaToB B
npodecCHOHABHOM AESTETbHOCTH.

DKOJIOrUYECKOTO BOCITUTAHUS,
crocoOCTByIONET0  (POPMHUPOBAHHIO
HKOJIOrMYECKON KYJBTYpBI,
OTBETCTBEHHOT O, OepesKkHOro

OTHOIIIEHUsI K MPUPOJE, OKPYKaloIeH
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

CHCpMaTOFCHC?: " OOI'CHES.
CTpOGHI/IC TI0JIOBBIX KJICTOK.

OIUI010TBOPEHHE ¥ IMOPHOHAIBHOE Pa3BUTHE

JKUBOTHBIX. CIIOCOOBI OTLTIOTIOTBOPCHHS .
HapyXHoe, BHyTpeHHee. [lapTeHoreHes.
JemoncTpanun

Ta6J‘II/I! bl 1 CXCMbI: <<TaMeT0reHe3>>,

<(CTp06HI/I€ SIAIICKJICTKU U criepMaro3onsiar.

O00pV/I0BaHNE; CBETOBOI MHKPOCKOIT;
MHKpOIIpenapars! siIeKIeToK
U CIIEPMATO30H/IO0B.

JlaGopaTopHble M NpaKkTHYecKHe padoThl
JlabopaTopHas pabGota «/3ydeHue

CTPOEHUSI MONOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax»

CIIepMAaTOrOHUH, CIIEPMATOLUTHI,
criepMaTu/Ipl, CIEpMaTO30MIbl, OOTOHUH,
OOIUTHI, OJISIPHBIE TENbIA, SUIEKIIeTKA,
akpocoma.

Tlepeuncnsts craguu rameTorenesa

y )KUBOTHBIX.

OnuceIBaTh MPOIIECC TaMETOreHe3a U ero
TIePUObI, CTPOSHHUE TOJIOBBIX KJIETOK.
Paznmuuath 0COOCHHOCTH CIIepMaTOreHe3a
M OOr'eHe3a.

OnuceIBaTh NPOLECCH OCEMEHEHUS

U OIUIOJIOTBOPEHHS, pa3Hble BapUaHTHI
napTeHOreHes3a

https://www.bio-fag.ru/
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cpene Ha OCHOBEC pOCCPIﬁCKPIX
TPAAUIIUOHHBIX NTYXOBHBIX ]_[CHHOCTGI‘/'I7

HABBIKOB OXpaHsl, 3aIIUTBL,
BOCCTaHOBIICHHS MPUPOJIBL,
OKpyXKaromieil cpe/ipl.

[[eHHOCTH  HAyYHOTrO  TO3HAHHMS,

OPHEHTHPOBAHHOTO HAa BOCIHTaHUE
CTpeMJICHHSI K IIO3HAHUIO Ce0s W
INpyrux mroneil, Npuponsl U obLIecTBa,
K MONYYEHUIO 3HaHUIl, KaueCTBEHHOIO
00pa3oBaHUs C y4eTOM JIMYHOCTHBIX
MHTEPECOB u OOIECTBEHHBIX
noTpeOHOCTEH.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

45. UnauBuayaIbHOE pa3BUTHE
OpPraHU3MOB —

OHTOIeHe3

2w

VHAMBHAYaIbHOE Pa3BUTHE OPraHH3MOB
(oHTOTEHE3). DMOpHOIOrUs — HayKa

0 pa3BUTHU OPTaHU3MOB. Mopgoeenes — 0ona
u3 2naenvIx npoobnem ambpuonoeuu. Konyenyus
Mopgoeeros u mooenu mopgpoeeneza. Ctamuu
IMOpHOreHe3a )XUBOTHBIX (Ha TpuMepe
nsrymky). Jpoonenune. Tursr npobieHns.
Hemepmunuposannoe u HedepMUHUPOBAHHOE
Opobnenue. brnactyna, THIIBI OJIacTyII.
OCoOeHHOCTH IPOOIICHUS] MIIEKOIATAFOIIHX.
3apopllIeBble JIUCTKU (TacTPYIIALHs).
3akIiajika OpraHOB U TKaHEH U3 3apOJIBIIIEBbIX
JICTKOB. B3anMHoOe BIIMsSHUE YacTei
Ppa3BHUBAIOIIETOCs 3apOABIIIa (IMOPHOHAIBHAS
MHIYKIHS). 3aKiajKa miaHa CTpOeHHsI
YKHUBOTHOT'O KaK Pe3yJbTaT HePAPXUUECKHUX
B3aMMOJIeCcTBUI reHoB. BinsHue Ha
9MOPHOHAIBHOE Pa3BUTHE PA3IMYHBIX
(haKkTOpOB OKpYXKaroLIei cpepl.
JemMoHcTpanun

Ioptper: X. [lnemas.

TaOunuupr u cxemer: «OCHOBHBIE CTA/IUH
OHTOI'€HE3a.

O6opyroBanue: Mozeib «L MK pa3BuTHs
JISTYLIKA

PackpbIBaTh COlIEpIKaHHE TEPMUHOB

U TOHATHIA: OIUIOJOTBOPEHHUE, 3Ur0Ta,
GnacToMmep, aKkpOCOMHasI PEaKIys, IPOHYKIEYC,
IapTeHoreHes, SMOpPHOreHe3, ApoOIeHHe,
Oractyna, MOpyia, racTpyna, Helpyna,
OpraHOreHes3, SKTo/iepMa, Me30/iepMa,
SHTOJEPMA, 1IeJIOM, HepBHas TPYOKa, XOpJia,
KHIIIeYHas TpyOKa.

Omnpenensite SMOPHNOHATBHBIN NEPHOT
Pa3BUTHS OpPraHU3Ma U OITHCHIBATH OCHOBHBIE
3aKOHOMEPHOCTH APOOJICHHsT — 00pa30BaHHe
OJTHOCJIOMHOTO 3apOJIbIIIa — OJIACTYIIBI;
3aBHCUMOCTb X0JIa IPOOJICHHST OT KOJIMYECTBa
JKENTKA B AHICKIIETKE; MACTPYIISIIHIO

1 OpraHoreHes.

OOBsICHATH ATambl qU(HEPSHIIMPOBKH TKaHEH,
00pa3oBaHus OPraHOB M CUCTEM OPraHOB.
XapakTepu3oBaTh PEryIISsILIHIO
SMOPHOHAIBHOIO Pa3BUTHSL; IETEPMHUHALIIO
Y SMOPHOHANIBbHYIO HHAYKLIMIO; IeHETHYECKUI
KOHTPOJIb Pa3BUTHSL.

OOO0CHOBBIBAaTh BPEIHOE BO3/ICiCTBHE
TabayHOro JABIMA U AJKOTrOJIsL Ha XOJ
9MOPHOHAIBHOTO U MOCTIMOPUOHATBEHOTO
Pa3BUTHUS OpPraHKU3Ma YeIOBeKa
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

46. PocT 1 pa3BUTHE ;KMBOTHBIX

(14)

Poct n pa3BuTHE )XUBOTHBIX.
[octambpronaneHslii nepuon. [psimoe

1 HenpsiMoe pa3ButHe. Pa3surue

¢ MeTaMop(h030M y GeCIIO3BOHOYHBIX

1 TI03BOHOYHBIX JKMBOTHBIX. bronormaeckoe
3HAYEHHE MPSMOTO ¥ HETIPSIMOT'O Pa3BUTHSL, X
pacrpocTpaHeHue B mpupoze. Tursl pocra
JKUBOTHBIX. DaKTOPHI PEryIsIN pocTa
JKHUBOTHBIX U YeJIOBe-

ka. Cragmu TocTIMOPHOHATIBHOTO Pa3BUTHS
y )KUBOTHBIX U YelloBeKa. [leprosl oHTOreHe3a
yenoBeka. CTapeHHE U CMepTh Kak
OHOIOrMYeCKe IPOLIECChI.

JlemoHcTpanun

Tabmuer u cxeMer: «[IpsiMoe 1 HerpsiMoe
pasButHe», «Pa3BUTHE MalCKOTo XKyKay,
«Pa3Butne capanun», «Pa3BUTHE JIATYIIKH».
JlaGopaTopHble M NpaKkTHYecKHe padoThl
IIpaktuueckas paGora «BblBieHue
MIPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX KHUBOTHBIX)»

PackpsIBaTh copepaHie TEPMUHOB

1 TIOHSITHIL: OHTOT€HE3, TOCTIMOPHOHAIBEHOE
pa3BuTHE, MeTaMop(o03, JIMIUHKA, POCT,
CTapeHHe, CMepTh.

XapakTepru30BaTh MOCTIMOPHUOHAITBHBII
TIEpUOJT Pa3BUTHSI OpPTaHM3Ma 1 €0 OCHOBHEIE
(hopMBL

XapaxTepn3oBath MPsIMOE Pa3BUTHE U €r0
TIEPUOJIBL.

W3narath coneprkaHue TEOPUI CTapeHUs
OpraHNu3MOB.

OOBSICHATH OMOJIOTUUECKUI CMBICI Pa3BUTHS
¢ MeTamop(o30M
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

47. Pa3zMHOKeHHe U pa3BUTHE
pacreHui

1w

PasMHOMXCEHUE W Pa3BUTHE PACTCHUIA.
T'amerodut u ciopodur. Meiios

B KU3HCHHOM IIHKJIC PACTCHUH.
O0pa3oBaHue CIIOp B TIpoliecce Melo3a.
I'amerorenes y pacrenuii. OmnonoTBopeHue
W Pa3BUTHE PACTHUTEIHHBIX OPraHU3MOB.
JIBOIHOE OIIONOTBOPEHNE

y IIBETKOBBIX pacTeHHi. OOpa3oBaHue

1 pa3BUTHE CEMEHU. MeXaHN3MBbI PeryIsyn
OHTOreHe3a y PaCTeHHU W KHBOTHBIX.
JlemoHcTpanun

Lloptper: C. I'. HaBamus.

Talaviier 1 cxeMmel: «J/IBoitHOE
OILTOJI0-TBOPEHUE Y IIBETKOBBIX PACTEHUIN,
«CtpoeHne ceMsH OTHOJIONBHBIX

U ABYIOJBHBIX PAacTEeHUI», «OKU3HEHHbII LUK
MOPCKOH KarycTbl», «OKU3HEHHBIN LUK MXay,
«OKM3HEHHBIN LMK NAaOPOTHUKAY,
«KW3HEHHBIH ITUKI COCHBI.
JlaGopaTopHble N NpaKkTHYecKHe padoThl
JlabopaTtopHas pabGota «CrpoeHue
OpraHoB Pa3MHOXKCHUSI BBICILIX PACTCHHID

PaCKpBIBaTB COZACP)KaHNE TCPMHUHOB U TTOHAT! 15178

ramerodur, criopodur, aHTe-

PUIIH, apXETOHUH, 3aPOCTOK, METacIopa,
3apOJIBINICBBIN MEIIOK, CHHEPTUJIBI, AHTUTIOHI,
MHUKpPOCIIOpa, TEUTHIIEBOE 3€PHO, JIBOMHOES
OILTOIOTBOPEHHE, POCT, MEPUCTEMA, KaMOHI,
TEPUOIbI OHTOTCHE3a IIBETKOBBIX PACTCHUH.
XapakTepru3oBaTh 0COOCHHOCTH OECIIONOro

M TIOJIOBOTO Pa3MHOKEHHS ITBETKOBBIX
pacTeHHH.

Briienste 0cOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y IIBETKOBBIX PACTEHUI.
OnuckIBaTh Mporecc ABOHHOTO
OIUTOZ0-TBOPEHHS Y IBETKOBBIX PAaCTEHUI

1 OOBSICHATH €r0 IMPEeHMYIIECTBA 10
CPaBHEHHIO C OIUIOAOTBOPEHHEM Y CIIOPOBBIX
1 TOJIOCEMEHHBIX
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TEMA 11. TEHETHKA — HAVKA O

HACJIEACTBEHHOCTU 1 UIBMEHYNBOCTU OPI'TAHU3MOB (2 1)

48. Ucropust cTaHOBJICHUS
U Pa3BUTHS T€HETHKH KaK
HaYKH

(19

Vlcropusi cTaHOBIICHHS M Pa3BUTHUSI T€HETUKH
kak Hayku. Pabotsl I'. Mennens, I. [le @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX YUEHBIX

B pa3Butuu reHeruku. Padotst H. K. KonbiioBa,
H. U. BaBunosa, A. H. benozepckoro,

I'. . Kapneuenko, 0. A. ®unumnuenxo, H. B.
Tumode-eBa-PecoBckoro.

JeMoHcTpanmmn

Iloprpeter: I'. Mengens, I'. [le ®pus,

T. Mopran, H. K. Konsios, H. 1. BaBunos,
A. H. Benozepckuii, I'. 1. Kapnieuenko,

0. A. ®unumuenko, H. B. Tumodees-
Pecosckuit

PackpbiBath copepxaHie TEPMUHOB

M TOHATHUI: TCHETHKA, I'CH.
JleMOHCTpUPOBATh 3HAHUSI UCTOPUH
BO3HHKHOBEHHS '€HETHKH.

XapakTepu3oBaTh OCHOBHBIC ITAIlbl Pa3BUTHS
TeHETHUKH KaK HAyKH
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

49. OcHOBHBIE IOHATHS
U CUMBOJIbI TeHeTHKH

1w

OCHOBHBIE T€HETHUECKUE TIOHATHS M CHMBOJIBL.
T'oMoorugHbIE XPOMOCOMBI, aJIJIENbHbIE TEHEI,
JIbTepPHATUBHBIC IPU3HAKH, TOMUHAHTHBIN

1 PEeIeCCUBHBIN NMPU3HAK, TOMO3HUTOTa,
TeTepO3UTOTA, YUCTasl JINHAS, THOPHIEL,
reHoTHIl, (eHoTUIl. OCHOBHBIE METOIBI
TeHETHKH: THOPHIOIOT NUECKUH,
IUTOJIOTMUECKUH, MOJIEKYIISIPHO-
TeHETUYECKUH.

JlemoHcTpanun

Tatawier: «MeToabl TEHETHKIY,

«CXeMBI CKpEeIINBaHUD).

JlaGopaTopHble 1 NpaKkTHYecKHe padoThl
JlabopaTtopHas pabGota «/pozodura
Kak OOBEKT T€HETHIECKHX HCCIIeTOBAHMIDY

PackpbIBarh conepkaHne TEPMUHOB

¥ IIOHSTHI: HACIIEICTBEHHOCTh, HACIIEI0OBAHNE,
HM3MEHYUBOCTH, TCHOTHII, ()EHOTHUII, TEHOM,
JIOKYC, XPOMOCOMBI, aJlJIeIbHBIE TeHbI (aJUIeln),
aIbTEPHATUBHBIC MPU3HAKH, TOMO3UTOTA,
reTepo3UToTa, IOMUHAHTHBIA MPU3HAK,
PEIEeCCUBHBIN TIPU3HAK, YHCTAs JINHUIS,
THOPHIBL.

TTonp30BaThCS TCHETHYECCKOW TEPMUHOIIOTHEH
W CHUMBOJTMKOH JUTS 3aIIMCH CXeM CKPEIMBAHUS
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TEMA 12. 3AKOHOMEPHOCTH HACJIEACTBEHHOCTU (10 u)

50. 3akoHOMepHOCTH
HaCJIeJ0BAHUS MPH3HAKOB.
MoHorudpuaHoe cKpeliuBaHne
2w

MomnorubpunHoe ckpeniBanue. [TepBbrii 3aKoH
MeHzens — 3aKOH eIMHO00pa3us ruOpHUIoB
niepsoro nokonenus. [Ipasuiio
JnoMuHUpoBaHus. Bropoii 3akon Menznens —
3aKOH PaCIISIUICHUS IPU3HAKOB.
[{uronoruyeckue OCHOBbI MOHOTHOPUHOTO
CKpeluBaHus. [ UroTesa YucTOTHI raMer.
JemoHcTpanun

Loprper: I'. Menpens.

Tabauiier u cxemel: «IlepBbiii 1 BTOPOM 3aKOHBI
Meunnens».

O0opyI0BaHKe: MOJETH I JEMOHCTPALIUU
3aKOHOB €JHHO00pa3usi THOPUIOB IEPBOTO
MIOKOJICHUS ¥ PACLICIICHUS IPU3HAKOB,;
CBETOBOM MUKPOCKOII, MUKpOIIpenapar:
«JIpozodumar.

JlaGopaTopHble H NPAKTHYECKHE PAGOThI
IIpakTtuueckas padora «3yueHue
PE3YJIBTaTOB MOHOTMOPH/IHOTO CKPEIUBAHHS

y APO30G I

PackpeIBaTh conepykaHue TEPMUHOB

U MOHATHUI: MOHOTHOPHIHOE CKPEIBaHHUE,
YHCTOTA raMeT, JOMHHUPOBAHUE, PACIICIICHHE
MIPU3HAKOB.

OnuceiBath onbITh [. MeHzens no u3y4eHuro
HAacJeIOBaHUs OJJHOM Mapbl MPU3HAKOB

y TOpOXa II0CEBHOTO.

IpuBoauTH GOPMYITUPOBKH IIEPBOTO

U BTOporo 3akoHoB ['. Menness (3akoHa
eanHO00pa3us THOPHUIOB IEPBOTO MOKOIEHHUS,
3aKOH PACIICIUICHUS IPU3HAKOB) ¥ O0BSCHATD
UX IUTOJOIMYECKUE OCHOBBI.

CocTaBiiTh CXeMbl MOHOTHOPUIHOTO
CKPEIIMBAHUS U PeIIaTh TCHETHYECKHE 3a1auK
Ha MOHOTHOPHUJIHOE CKpELIMBaHUE
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I"paxxnaHCKOro BOCITUTaHWU,
crocoOCTByIOIEero  (opMHPOBAHHIO
[poccuiickoi rpa)x1aHCKOU
MICHTUYHOCTH, HPHHAUIEKHOCTH K
oOmHOCTH — TpaxkmaH — Poccuiickoid
Denepanuu.

[MaTpuoTuyecKoro BOCITHTaHWU,

OCHOBaHHOI'0 Ha BOCIIMTaHHH JIIOOBH K
ponHoMy Kkpato, Ponmune, cBoemy]
HAapo.y, YBOXEHHUs K JIPYTHM HapoJaM|
IPoccun; ucropuyueckoe IpocBelieHue,

(hopmupoBaHue POCCHHCKOT O
HALMOHAIBHOIO HUCTOPUIECKOTO
CO3HAHMSA, POCCUHCKON KYIBTYPHOHU
MIEHTUYHOCTH.

[duznueckoro BOCIIUTaHMSL,)

OpPHEHTHPOBAHHOTO Ha (OPMHUPOBAHHME
KYJTBTYPBI 3I0POBOTO 00pasa >KU3HHU H
OMOLMOHATIBHOrO  GIAaromoaydus -
pa3BuTHE (QU3UUECKUX CIIOCOOHOCTEH]
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51. Anaausupyouiee
ckpemuBanue. Henosinoe
JOMHUHHUPOBAHUE

(19

AHanm3upyrolee CKpelBaHue.
IIpomerxyTOUHBIN XapaKTep HacleJOBaHUs.
Paciuernienre npu3HaKkoB PU HETIOJIHOM
JIOMUHUPOBAHUU.

JeMmoncTpanun

TaOuuier u cxemer: «AHaTM3HpYyoIIee
CKpeluBaHuey, «HemomHoe noMUHIpOBaHHE)

PaCKpBIBaTB COACPIKAaHNEC TEPMUHOB

W TIOHSITUI: AHAJIM3UPYIOLICC CKPCUIMBAHUE,
HEIIOJIHOC TOMUHHUPOBAHUE,
KOJJOMHWHHUPOBAHHUE.

CoCTaBIIATh CXEMBI AHAJTU3UPYIOLIECT O
CKp€UIMBaHUA U p€liaTh TCHETHYCCKUE 3ala4n
Ha aHAJIM3UPYIOUICC CKPCIIUBAHNE U HEIIOTTHOC
JOMHUHHPOBAaHUEC
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C YUETOM BO3MOYKHOCTEH U COCTOSHHS]

BIOPOBBS, HABBIKOB  0E30MMACHOTO|
[TOBEACHUS B MIPUPOTHOMN 151
conuaigbHON  cpene, 4pe3BbIUANHBIX|
CUTYyaLusX.

pr}IOBOFO BOCITUTaHWsI, OCHOBaHHOI'O|
Ha BOCIIMTaHHMH YBaXCHHA K TpyAdy,

52. lurnO6puaHoe cKpelBaHue
29

Jurnbpunnoe ckpemusanue. TpeTuii 3akoH
MeHzens — 3aKOH HE3aBUCUMOTO
Hacleqi0BaHus pu3HaKkoB. Lluronormyeckue
OCHOBBI JIMTHOPUIHOTO CKPEIMBaHUS.
JlemoHcTpanun

Loptper: I'. Mennens.

TaOnuuer u cxemer: «TpeTuii 3aKoH MeHaemsn».

OO00pVY/IOBaHNE: MOAEIB ISt IEMOHCTPALIUI
3aKOHA HE3aBUCHMOr'0 HaCJIE0BaHUs
MIPU3HAKOB; CBETOBOH MHKPOCKOIT;
MuKpornpenapar «/posoduinay.
JlaGopaTopHble N NpaKkTHYecKHe padoThl
IIpaktuueckas padora «3yueHue
PE3yNBTAaTOB JUTUOPHIHOTO CKPEIMBaHUS

y ApO30G I

PackprIBath copepaHie TEPMUHOB

W TIOHSITHI: IUTUOPUIHOE CKpEIIBaHKe,
(eHOTUINYECKHI pauKall.

OnuceiBath onbITh [. MeHzens o u3y4eHuro
HacJIeIOBaHUs JIBYX IIap MPU3HAKOB Y ropoxa
TIOCEBHOTO.

IpuBomuTh GOPMYITHPOBKY TPETHETO

3akoHa ['. MeHnens (3akoHa HE3aBUCHMOrO
HAacleJOBaHUs IPU3HAKOB) U OOBSICHSITH €r0
LIATOJIOrMYECKHUE OCHOBEI.

IIpumensaTs MaTemaTudeckuil pacuér

C MOMOLIBI0 (PEHOTHITMYECKOr0 pajiuKana

U METO/1a IEPEMHOKEHH S BEPOSITHOCTEH
BapUAHTOB PaCILEIUIEHHS IPU3HAKOB

Y HOTOMKOB 110 ()eHOTHITY U T€HOTHITY.
CocCTaBiATh CXEMbI UTHOPHIHOTO
CKpELIMBaHU U pellaTh TeHETUYECKUE 3a1auu
Ha TUTrHOPHIHOE CKPELIMBaHUe
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TPYyISIIAMCS, — pe3yiabTaTaM  Tpy.a)

CBOETO u JIPYrux JroIei),
OpHeHTaIN Ha TPYAOBYIO|
IMesITeIbHOCTb, HOJTy4EHHE,
npodeccun, JIMYHOCTHOE
CAaMOBBIp@)KCHHE B  IPOIYKTHBHOM,

HpPABCTBEHHO JIOCTOMHOM Tpyae B
[POCCHICKOM OOIIEeCTBe, IOCTHXKCHHE

BBIAIOIINXCS pe3ysIbTaToB B
podeCCHOHAIBHOM AESTENTBHOCTH.
DKOJIOrNYECKOro BOCIIUTAHUS,
crocoOCTByIOIEero  (OpMHPOBAHHIO
PKOJIOrMYECKOH KYJbTYpBI,
OTBETCTBEHHOT'O, OeperxHOro|
OTHOLLCHUS K IIPUPOJIE, OKpYyXKarouieli|
cpele  Ha  OCHOBE  POCCHICKHX|
TPaJMLIMOHHBIX TYXOBHBIX LIEHHOCTEH,|
HAaBBIKOB OXpaHsl, 3aLUTH,
BOCCTaHOBJICHHS HPHUPOJIbI,
OKpYXKarollen cpeapl.

[leHHOCTM  HAay4yHOrO  IIO3HAHMS,

53. CuenieHHoOe HacJIeJOBAHHE
NMPU3HAKOB. XPOMOCOMHAast
Teopusl HACJIeJACTBEHHOCTH
2y

CreruieHHOe HacleJOBaHUE TIPU3HAKOB.
Pa6otsl T. Moprana. CremienHoe
HAacJeZI0BaHHE T€HOB, HAPYIICHNUE CIEIUICHUS
MEXTy TeHaMH. XPOMOCOMHAs! TEOpUst
HACJIeJCTBEHHOCTH.

JlemoHcTpauuu

Iloprper: T. Mopras.

TaGnuner u cxemer: «CrermIeHHoe
HacleJOBaHUE MIPU3HAKOB Y TPO30GHIIBI».
O0opyIoBaHue: MOAETH VIS IEMOHCTPALIUU

PackpoiBarh conepxaHue TEPMUHOB U TTIOHATHIA:

CLIEIJIEHHOE HAC/Ie0BaHNUE, HAPYIICHUS
CLIEIIEHUSI T€HOB, KPOCCUHI'OBED,
peKOMOHMHANUS T€HOB, FEHETUUECKUE KapThI,
MOpTraHu/a.

TpuBoauTh HOpMYTUPOBKH 3aKOHOB MopraHa
(3aKoHa CILETIIIEHHOr 0 HACJIeJOBaHUs TE€HOB

Y 3aKOHA HapYIIEHHUS CIETUICHUS MEXIY
TeHaMH) U OOBSICHATH UX [IUTONOTHYECKHE
OCHOBBI.
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OPUEHTHPOBAHHOI'O HA BOCIHTAHME]
cTpeMileHHsT K TIO3HAHHIO ce0s W
INPYruX JIIoziel, MPUPOJIBI ¥ O0LIeCTBa,
K [OJY4EHUIO 3HAHMI, Ka4eCTBEHHOIO
00pa3oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB " 00I1IECTBEHHBIX|
moTpeOHOCTEN.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

CICIUICHHOI'O HAaCJI€AOBaHUs IPU3HAKOB

HCpC‘H/ICIISIT b OCHOBHBIC ITOJIOKCHUA
XpOMOCOMHOﬁ TCOPUU HACIICACTBECHHOCTH.
Pemars reneTndeckue 3a1auu Ha CHETITICHHOE
HacCJICIOBAHNUC I'C€HOB 1 HAPYIICHUE CLCIICHUS
MEXYy réHaMu

54. I'eneruka moJja

(19

I'eneruxa nomna. XpoMOCOMHBIM MeXaHU3M
olpeJiesIeHNs 1ona. AyrocOMBbl U MOJTOBBIE
XpOMOCOMBI. ['oMOramMeTHbIiH

U reTeporaMeTHslil noi. I'eHeTnueckas
CTPYKTYypa MoJoBbIX XpomocoM. HacnenoBanue
NIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.
JlemoHcTpanun

Tabnuiiel 1 cxeMbl: «I'eHeTHKa Imoj1ay,
«Kapuorun uenosekay, «Kapuorun

npo3op ey, «KaproTHr nTuibn

PackpbIBaTh COlIEpPIKaHNE TEPMUHOB

1 TIOHSATHIA: 2yTOCOMBI, TOJIOBBIE XPOMOCOMBI,
TOMOT'aMETHBIH TOJI, TeTepOraMeTHBIMN MOJI.
OOGBACHATH XPOMOCOMHBIH MEXaHH3M
ONpeJieIeHNs TI0N1a y OPraHU3MOB.
TIpHBOUTH PUMEPBI HACTICIOBAHUS
MPU3HAKOB, CIETUICHHBIX C TIOJIOM.
CocTaBiIsiTh CXeMbI CKPEIIMBAHUS U PEIIaTh
reHeTHYeCcKUe 331aul Ha HaclleI0BaHue
HPHU3HAKOB, CLEIUICHHBIX C TIOJIOM.
IpuBoOANTH NPUMEPBI FEHETHYECKUX
3a00s1eBaHUN U Ie)EKTOB y OpPraHU3MOB,
CBSI3aHHBIX C MOJIOBBIMH XPOMOCOMaMHU
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55. 'eHOTHII KAK IEJIOCTHASI
cHcTeMa
29

I'enoTHn Kak 1eNnOCTHAS CHCTEMA.
[Inelorponus — MHOXXECTBEHHOE JIEHCTBUE
reHa. MHOXeCTBEHHBIN aJUIeNn3M.
BsaumoneiicTBue HealeNbHBIX T€HOB.
KommnemenTtapaocts. Onucras. [lonumepust.
I'eneTnyeckuii KOHTPOJIb Pa3BUTHUS PACTCHUH,
JKMBOTHBIX U UEJIOBEKA, a TAKKE
(U3HOIOrNYECKUX POLIECCOB, HOBEACHUS

U KOTHUTUBHBIX (yHKUMiA. [ eHeTnueckue
MEXaHH3Mbl CUMOHOT€He3a, MEXaHH3MbI
B3aUMOJIEHCTBHUS «XO35IMH — Mapa3suT»

U «XO35MH — MHKpoOnom». [ 'eHeTnueckue
aCIEKThI KOHTPOJIS U U3MEHEHHS
HAaCIeJICTBEHHON MHPOPMAIMH B TOKOJICHHSX
KJIETOK ¥ OPTaHU3MOB.

JlemoHcTpauuu

Tabauiier 1 cxeMbl: «IMHOKECTBEHHBII
ajenu3m», «B3auMoeicTBHE TeHOBY

PackpeIBaTh conepykaHue TEPMUHOB

Y HOHATUH: MHO)KECTBEHHOE JICHCTBHE reHa
(meioTponus), KOMILUIEMEHTapHOCTb, SIHCTa3,
TIOJIIMEPHSI.

Omnpenensite GOpMbI B3aUMOACHCTBHS
QJUICNIbHBIX U HEALIEIIbHBIX ['CHOB.

IIpuBonuTH MpUMeEpHI IUICHOTPOITHOTO
JIEHCTBUSI TEHOB.

Pemrars reneruueckue 3a1aun Ha
B3aHMO/ICHCTBUE HEAUICNIbHBIX I'CHOB
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

TEMA 13. 3AKOHOMEPHOCTU U3MEHUYMBOCTH (6 1)

56. U3MeHYNBOCTHL IPU3HAKOB.
Buabl N13MEHYNBOCTH

(1)

B3zaumozelicTBIe reHOTHUIIA U CPeJibl IIPH
(opMupoBaHHY (HEHOTHIIA.

V3meHunBOCTb pH3HAKOB. KauecTBeHHbIE
1 KOJINYECTBEHHBIE PU3HAKU. Buip
N3MEHUYMBOCTH: HEHACIIEACTBEHHAs

U HACJIE/ICTBCHHAsL.

JemoncTpanun

Tabnupt ¥ cxeMpl: «Buibl ©I3MEHYUBOCTHY.
O00py/I0BaHNE: KHBbIE U repOapHbIe
9K3EMIUTIPbl KOMHATHBIX PACTEHHH; PHUCYHKU
(pororpadum) )KMBOTHBIX C PA3TUIHBIMH
BH/IaMH U3MEHUMBOCTH

PackpeiBath conepaxaHue TEpMUHOB

U NOHSTUH: N3MEHUYUBOCTb, HEHACIIEACTBEHHAs
HU3MEHYUBOCTb, HACIIECTBEHHAS
HU3MEHUYUBOCTbD.

CpaBHMBaTbh HEHACIIECJCTBCHHYIO
HU3MEHYUBOCTH C HACIIECTBEHHOM.

IIpuBOANTE IpHMeEpHI Ka4eCTBEHHBIX

U KOJIMYECTBEHHBIX NPU3HAKOB OPraHU3MOB,
TIPOSIBIICHUH y OpraHU3MOB HEHAcJeICTBEHHOM
U HacJeICTBEHHOI H3MEHUYMBOCTU
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["pakaaHCKOro BOCITHTAHHS,
crrocoOCTByIOImEro  (OpMHPOBAHHIO
[poccuiickoi rpax1aHCKOH
MICHTHYHOCTH, HPHHAUICKHOCTH K
oOIIHOCTH  TpaxmaH  Poccuiickoi
Denepanyu.

[MTaTpHOTHYECKOTO BOCITHTAHHS,

OCHOBaHHOT'O Ha BOCITUTAHHU JIOOBH K
porHoMy Kkpato, Poxune, cBoemy
HapoJy, YBa)KCHUs K JIPYTHM HapoJaM|
Poccun; MCTOpPUYECKOE MPOCBEIICHHE,

57. MonuduxanmoHHas
H3MEHYHBOCTH
2w

MomudukauoHHas U3MEHYUBOCTb. Poib
cpelbl B popMUPOBAHUU MOIU(BUKALIMOHHON
n3MeHunBocTH. HopMma peakimy npu3Haka.
BapuarnoHHbI#i ps M BapHALlMOHHASL KPUBAst
(B. Horanncen). CoiicTBa MOqu()UKAIMOHHOM
N3MEHUYHBOCTH.

JeMoncTpanmun

TaOnuupr u cxemer: «MoauuKaoHHast
HU3MEHYHUBOCTBY.

O06opyIioBaHye: XKUBbIE U TrepOapHbIe
9K3EMILIAPbl KOMHATHBIX PACTEHHUIT; PUCYHKU
((potorpadun) )KUBOTHBIX C IPUMEPAMH

MO (DUKALMOHHON H3MEHYHBOCTH.
JlaGopaTopHble U NpaKTHYecKHe padoThl
JlabopaTtopuas pabGoTa
«UccnenoBanue 3aKOHOMEPHOCTEH

MO (HUKAMOHHONW U3MEHYUBOCTH.
ITocTpoeHue BapHallMOHHOTO ps/a

W BapUaLlMOHHON KPHUBOM»

PackpeIBaTh conepykaHue TEPMUHOB

U HMOHATUH: MOAU(UKAIMOHHAS, WIH
(eHoTHIIMYECKAs, U3MEHYUBOCTD, BAPUAHTA,
BapHALMOHHbIH PsJl, BAPUALMOHHAS KPUBas,
HOpMa peaklUM NpU3HaKa, MoauduKaLuu.
XapakTepu3oBaTh CBOMCTBA
MOU(UKALMOHHON H3MEHYHBOCTH.
Iloka3bIBaTh poJIb YCIOBUII BHEIIHEH cpepl
B Pa3BUTHUH MOAN(HKALOHHON N3MEHYHBOCTH
Y OpPraHU3MOB.

CTpouTh BapHallMOHHBIE PsiIbl U TpaduK
KPHBOH HOPMBI PEaKLMK IIPU3HAKOB

Y Pa3iIMYHBIX OPraHU3MOB
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bopmupoBaHue POCCHICKOro
HAIMOHAIEHOTO HUCTOPHYECKOT0
CO3HaHMSA, POCCUHCKON KYJIbTYpHOH
MICHTUYHOCTH.

duzmyeckoro BOCIIUTAHUS,

OpPHEHTHPOBAHHOTO Ha (GOPMHUPOBAHHE
KYJIbTYpPbI 310POBOr0 00pasa >KM3HU
PMOLIMOHATIBHOrO  ONIArOmoNmydust -
[pasBuTHE (QHU3UUECKUX CIIOCOOHOCTEH]
C y4ETOM BO3MOXHOCTEH M COCTOSIHHS]

3I0POBBS,  HABBIKOB  0E30MACHOrO)
[OBEICHUS B MPUPOIHOMI y
coLIMaNbHOM  cpese, 4pe3BbIYAHBIX|
CUTYaIUsX.

TpynoBoro BocuTaHusl, OCHOBAHHOI'O
Ha BOCMUTAHUM YBAXEHUS K TPYAY,

TpyAAIMMCS, — pe3yiabTaTaM  Tpyaad
(cBoero u JPYruxX mozei),
OpHUEeHTaMU Ha TPYZIOBYIO|
InesTeNbHOCTS, TIOJIy4EeHHE
mpodeccuy, JTUYHOCTHOE]
CAMOBBIpa)XEHHE B  IMPOAYKTUBHOM,

58. 'eHoTMnIMYecKast
H3MEHYHBOCTD.
KoMmOMHaTHBHASI ©3BMEHYHUBOCTH

(14

I'enorunuueckas n3aMeH4UBOCTh. CBOICTBA
TeHOTHUIIUYECKONM M3MEHYHMBOCTH. Buabl
TeHOTHUITHYECKON N3MEHYHUBOCTH:
KOMOMHATHBHASI U MyTaI[IOHHASL.

PackpsIBaTh copepxaHie TEPMUHOB

U TOHATHI: KOMOMHATHBHASI N3MEHYHBOCTb,
MyTaI[MOHHAsI U3MEHYUBOCTh, KOMOMHAINY,
MYyTaIUH.

https://bio-ege.sdamgia.ru/

https://bio.neofamily.ru/

HPAaBCTBEHHO JIOCTOMHOM Tpy#e B
[poccuiickoM 0O0IIEeCTBe, OCTHKEHUE
BBITAFOIIUXCS pe3yIbTaToB B
mpodecCHOHANBHOM AESTENbHOCTH.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

KomOunaTtuBHast H3MEHUNBOCTEL. Meiio3

U TIOJIOBOI! MpoLecc — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. PoIb
KOMOMHATHBHON M3MEHYMBOCTH B CO3JaHUN
TE€HETHYECKOT0 Pa3HOO0pa3us B Mpeenax
OIHOT'O BHIA.

JemoncTpanun

Taonuiiel u cxempl: «KoMOMHATHBHAS
H3MEHYUBOCTEY, «Metio3y,
«O1100TBOPEHUE»

XapakTepu30BaTh CBOWCTBA TCHOTUITIYECKOM
HM3MEHYUBOCTH.

OnwucpIBaTh MEH03 U MOJIOBOU TMPOIECC KaK
OCHOBY IIPOSIBJICHHS Y OpPT'aHIU3MOB
KOMOWHATHBHOI M3MEHYUBOCTH.

Tloka3bIBaTh Ha KOHKPETHBIX MPUMEpPax POib
KOMOWHATUBHON U3MEHYHUBOCTH B CO3JIAHUH
TEHETHYECKOr0 pa3sHO00pasus OpraHu3MOB

B IIpeJienax OJfHOTO BU/IA.

CpaBHHMBAaTh T€HOTUITNYECKYIO U3MEHUHUBOCTh
¢ MOAM(UKAITOHHOI
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DKOJIOrHUECKOro BOCIIMTAHUSI,|
crrocoOCTByIOmEro  (OpMHPOBAHHIO
PKOJIOrMYECKOU KYJIBTYPHI,
OTBETCTBEHHOT'0, OepexHOro)
OTHOIICHHUSI K TIPUPOJIE, OKpYyXKarouieii|
cpenie Ha  OCHOBE  POCCHICKHX

TPaAUIIHOHHBIX TYXOBHBIX I_[eHHOCTeI‘/'I7

HAaBBIKOB OXpaHsl, 3aIIHTHI,
BOCCTaHOBJICHUS HPHUPO/IbL,
OKpYIKAIOLIEH cpebl.

[[eHHOCTH  HAyYHOrO  TO3HAHHS,

59. MyraunonHast
H3MEHYHBOCTb.
3aKoHOMepHOCTH
MYTAIHOHHOTIO MpoIecca.
INHUreHeTHKA

2w

MyranuroHHast ©3MEHUUBOCTb. Byl Myranuii:
T'eHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE U MHAYLMPOBAHHbIE MYTaIUU.
SInepHble U MUTOIUIA3MAaTHIECKHE MYyTaLUH.
Comarunueckue 1 noaoBbie MyTaiuu. [Ipuanns
BO3HUKHOBEHMS MyTaluil. MyTareHsl u ux
BIIMSIHHE HA OPTaHU3MBI.

3aKOHOMEPHOCTH MYTAI[IOHHOT'O MPOLIECCa.
3aKOH rOMOJIOTHYECKUX PAIOB

B HACJIEICTBEHHON U3MEHYUBOCTH

(H. 1. BaBusoB). BuesinepHast ©3MeHYHBOCTh
1 HaCIIeJICTBEHHOCTb.

Onuzenemuka u snuzeHoMuKa, pons
INUSEHEMUYECKUX PaKmMOopos 8 HACIe008aAHUU
U USMEHUUBOCIU PEHOMUNUYECKUX NPUSHAKOB
Y 0peanu3Moe.

JeMoHcTpanuu

Loptpetrt: I'. le ®pus, B. Uoranncen,

H. U. BaBunos.

Tabauiier 1 cxemel: «I eHeTHYECKHE
3a0011eBaHus YeTIoBeKay, «BUapl MyTanuii».
O0opyIoBaHNe: KHUBBIE U TepOapHbIe
9K3EMIUTAPbl KOMHATHBIX PACTEHUH; PUCYHKU
(potorpadun) >KUBOTHBIX

PackprIBath copepkaHie TEPMUHOB

1 TIOHSATHI: MyTalllH, XPOMOCOMHBIE
nepecTpoiiku (abepparyn), TOIUILIONINSL,
AHEYIUIOUIHS, MYTaHT, MyTareHbl.
IIpuBonuTh MpUMeEPH MyTaLUiA,
BCTPEYAIOLINXCS Y Pa3HBIX OPraHU3MOB.
KraccupuuupoBaTs MyTaluu 1o pasHbIM
OCHOBAHUSM.

Paznnuath Ha U300pakeHUIX (CXeMax,
TabJIMIax) TeHHbIC MyTall{, XPOMOCOMHBIE
NIePECTPOHKH Pa3HbIX BUIOB: JENCLUH,
JYIUTUKAIMY, TPAHCIIOKAIl1, UHBEPCHH;
TeHOMHbIE MyTAalliH.

CpaBHHBaTh MEXIy COO0I MyTaIlMU Pa3HbIX
BUJIOB.

XapaKTepu30BaTh CBOWCTBA MyTAIlIMOHHOMN
HU3MEHYHBOCTH.

HazpiBaTe npuuuHbl MyTalui, BEISBIST
HCTOYHUKH (haKTOPOB-MYTareHOB

B OKpYXarollei cpeze (KOCBEHHO).
IpuBoauTH GOPMYITUPOBKY 3aKOHA
TOMOJIOTMYECKHUX PSIZIOB M HACIIEI-CTBEHHON
u3Mmenuusoctd H. Y. BaBu-nosa

1 000CHOBBIBATH €T'0 3HAYEHHE I TPAKTUKU
CEIILCKOT0 XO0341CTBA.
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PHEHTHPOBAHHOTO Ha BOCITHTAHHE
CTpeMIIeHHsI K TO3HAaHHIO cebs U
IPYTHUX JIFO/IeH, MPUPOJIBI M 00IIeCTBa,
K TOJNYYCHUIO 3HAHHH, KAYeCTBEHHOIO|
00pa3oBaHUs C y4eTOM JHYHOCTHBIX
MHTEPECOB U OOLECTBEHHbIX|
moTpeOHOCTEN.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

C pa3InYHBIMU BHIAMH M3MEHYHBOCTH.
JlaGopaTopHble 1 NpaKkTHYeCKHe PadoThl
[IpakTtuueckas padora «Myrauun
y Ap030¢HIH! (Ha TOTOBBIX
MHKpOIIperaparax)s»

OlieHUBATh SBOJIIOLIMOHHOE 3HAYCHUE
MYTAI[HOHHOI'0 TIpoIlecca 1 KOMOMHATHBHOMN
H3MEHYUBOCTH

TEMA 14. TEHETUKA YEJIOBEKA (3 )




Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

60. I'eneTnka 4e0BEKA.
MeTtoabl MeTUIHHCKOM
reHeTHKH

B9

Kapunorum uenoBexa. MesxayHaponHas
IIporpamMMa HCCIIeI0BAaHNs TeHOMA YeJIOBEKa.
Mertozbl H3y4eHHs] TeHETHKHN YeJI0BeKa:
reHeaIornYeCcKuii, OJTM3HEIIOBBIH,
IUTOT€HETUIECKUH, TOIISIIMOHHO-
CTaTUCTHYECKHUHA, MOJIEKYIISIPHO-TEHETHYECKHI.
CoBpeMeHHOe OITpe/IeNIeHN e TeHOTHIIA:
TIOTHOT€HOMHOE CEKBEHHPOBaHME,
TeHOTHITMPOBAHUE, B TOM UHCIIE C TIOMOIIBIO
[TL[P-ananu3a. HacnencTBeHHbIe 3a001eBaHus
YeJioBeKa. ['eHHbIe 1 XpOMOCOMHEBIE 00JIe3HI
yesoBeka. borie3Hu ¢ HacneIcTBEHHOM
MIPEAPACIIOIOKEHHOCTHIO. 3HAUCHHE
ME/IMIIMHCKOM T'eHEeTHKH B NPEJIOTBPALICHIN
W JICYCHUH TCHETHICCKUX 3a00JICBaHUI
yenoBeka. MeMKo-TeHeTHIECKOe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIIETKU.
[onsATHE «T€HETHUECKOTO IPy3a». DTHUECKUE
aCIeKThI UCCIIeIOBAHUI B o0slacTH
pEeNaKTHPOBaHHs TEHOMA U CTBOJIOBBIX KJIETOK.
I'enernueckue Gakropbl HOBBIICHHON
YyBCTBUTEIILHOCTH Y€JI0BEKA K (hU3NUECKOMY
1 XUMUYECKOMY 3aTpSI3HEHUIO OKpYXKatoIieit
cpenpl. ['eHeTHuecKas peaApacnonokeHHOCTh
4eJI0BEKa K MaTONIOrHsM.

JeMoncTpanmun

TaOnuupr u cxemer: «KapuoTtu denoBekay,
«MeTozibl N3yUeHUS TEHETUKH YE0BEKay,
«['eHeTHyecKue 3a00IeBaHMs YETOBEKaY.
JlaGopaTopHble 1 NpaKTHYeCKHe padoThl
IIpaktuueckas padbora «CocraBieHue
U aHAIHU3 POIOCIOBHOI

PackprIBaTh copepxaHie TEPMUHOB

1 TIOHSTHI: CEKBEHHPOBaHMeE, KapTa
XPOMOCOMBI, IPOOaH1, HACIIEACTBEH-

HbIe 00JIe3HH (MOHOTE€HHBIE, OJIU-TEHHEIE,
TeHHBIE, XPOMOCOMHBIE), MEINKO-
TeHEeTHYECKOe KOHCYIBTUPOBAHHUE, JOPOIOBasI
JMarHOCTHKA, aMHHOLICHTE3.

INepeuncnsaTs 0cOOEHHOCTH U3YYEHHS
TeHETHKH YeJI0BEeKa M METOIbI MEAUIIMHCKON
TEHETHKH.

XapakTepnu3oBaTh METO/BI H3YYCHUSI T€HETUKH
YeNioBeKa (FreHeaIOrHUeCKHi, OIM3HEIIOBBIH,
LUTOr€HETHIECKUH, MOJIEKYIISIPHO-
TeHETHYECKHH, TIOMyIISIMOHHO-
CTaTHCTHYCCKHH).

OnuckIBaTh eIy, 3aJa9K ¥ JOCTHKCHHS
MEKIyHapOIHOH mporpaMMsl «I eHoM
YEJIOBEKay.

PaznnuaTh Ha M300pakeHMsIX (cxe-

Max, TabJIMLax) KapThl XPOMOCOM
(reHeTnyeckue, PU3MYECKIE, CHKBEH-COBBIC).
OnuchIBaTh METO/IbI COBPEMEHHOTO
olpe/ieNIeHNs] TeHOTHIIA OpPraHu3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHHE,
TEHOTUITUPOBAHUE, B TOM YHCIIE C TIOMOLIBIO
TIIP-ananu3a.

XapaxTepu3oBaTh HaCJICCTBCHHbIC
3a00J1€BaHUS YeIOBEKA U 3a001€BaHUS

C HACJICJICTBEHHOH MPEIPaCIONoKEHHOCTHIO.
CpaBHHBAaTh IT'€HHBIE, XPOMOCOMHbBIE 0O0JIe3HU
YyesioBeKa U OOJNIEe3HHU C HACIeCTBEHHON
MPEAPACIIOI0KEHHOCTBIO.

VYcraHaBnuBaTh B3aMMOCBSI3b MEXITY
HaCJIeJICTBEHHBIMU 3a00JICBAHUSIMU YeIIOBEKa
M UX T€HETHYECKOI OCHOBO.

OO60CHOBBIBaTh 3HAUECHHE METUKO-
TeHETUYECKOTO KOHCYIbTHPOBAHHUS

B TIPEIOTBPALICHHUH U JICUCHUH
HaCJIeJICTBEHHBIX 3a00/IeBaHUIl YeOBeKa
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["pakaaHCKOro BOCITHTAHHS,
crrocoOCTByIOImEro  (OpMHPOBAHHIO
[poccuiickoin TpakKIaHCKOH|
MICHTHYHOCTH, HPHHAUICKHOCTH K
oOIHOCTH  TpaxmaH  Poccuiickoi
Denepanyu.

[MTaTpHOTHYECKOrO BOCITHTAHHS,

OCHOBaHHOT'0 Ha BOCITMTAHHU JIOOBH K
ponHoMy Kkpato, PoxuHe, cBoemy|
Hapo.y, YBa)KCHUs K JIPYTHM HapoJaM|
Poccun; MCTOpHUYECKOE MPOCBEIICHHE,

bopmupoBaHue poccuiickoro
HALMOHAIBHOTO HCTOPUYECKOTO|
CO3HaHMsA, POCCHHCKOH KyIbTYpHOH
MJICHTUYHOCTH.

Dusznyeckoro BOCIIUTaHUs,

OPUEHTHPOBAHHOIO Ha ()OPMUPOBAHYE]
KyJIBTYPbI 3JI0POBOr0 00pa3a »KHM3HHM U
PMOLIMOHANIBHOTO  Onaronomyyust -
pa3BuUTHE (U3MYECKUX CIOCOOHOCTEH|
C y4E€TOM BO3MOXKHOCTEH M COCTOSHUS]

3I0POBBS,  HABBIKOB  0E30IACHOrO)
[OBEICHUS B MPUPOIHOMI y
coLIMaNbHOM  cpese, 4pe3BBIYAHBIX|
CUTYaIUsX.

TpynoBoro BoCIIUTaHUsl, OCHOBAHHOI'O
Ha BOCMUTAHUM YBAXEHUS K TPYAY,

TpyAAIIUMCS, — pe3yiabTaraM  Tpyaad
(cBoero u JPYrux moaei),
OpHUEeHTAMU Ha TPYZIOBYIO|
InesTeNbHOCTb, HOJy4EHHE,
npodeccuy, JIMYHOCTHOE]
CaMOBBIpaXEHHE B  IMPOAYKTUBHOM,

HPAaBCTBEHHO JIOCTOMHOM Tpy#e B
[poccuiickoM 0OIIEeCTBe, OCTHKEHHUE
BBITAFOIIUXCS pe3yIbTaToB B
mpodecCHOHANBHOM AESTENTBHOCTH.

(DKOJIOTUUECKOr0 BOCIMTAHUS,

crocoOCTByIOMET0  (OPMHUPOBAHHIO
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

PKOJIOrMYECKOU KYJIBTYpHI,
OTBETCTBEHHOTO, OepeKHOro|
OTHOLIEHUs K MPHPOAE, OKpYKaroUleH
cpele  Ha  OCHOBE  POCCHICKHX
[TPaJUIIOHHBIX TyXOBHBEIX HEHHOCTEH,
HaBBIKOB OXpaHHl, 3aIINTEL,
BOCCTAHOBJICHUS TPUPOJEL,
OKpYKaromien cpespl.
[lerHOCTH  HAyYHOTO  ITO3HAHUS,
OPHEHTUPOBAHHOTO Ha BOCIHTAHHUE
CTpeMJIeHHs K IIO3HaHUIO ce0s ¥
IMpyrux JIozei, IpUpoIbl U 00LIECTBa,
K TIONTy9eHUIO 3HAHMH, KaueCTBEHHOTO
00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX
MHTEPECOB u 00IIIeCTBEHHBIX
moTpeOHOCTEN.




Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

TEMA 15. CEJIEKLISI OPTAHU3MOB (4 u)

61. OcHOBHDBIE MOHATHS
CeJIEKIHHU

(19

JlomMecTuKanust 1 CeNeKIusL.

3apoxKIeHHe CeNeKIMY U IOMECTHKALUY. YUeHne
H. U. Baunoga o LleHTpax npoucx oxieHus

1 MHOroo0Opasust KyJIbTypHBIX pacTeHui. Poib
CeJIeKIINI

B CO3/IaHUH COPTOB PACTEHHUI 1 TTOPO
»uBoTHBIX. CopT, TIOpOza, TaMM. 3aKOH
TOMOJIOTHYECKHX PSIIOB B HACIIEACTBEHHOH
mmMenunBocTd H. Y. BaBuiiosa, ero 3HaueHve
VTS CeIIeKIIMOHHOM pabOTHI.

JlemoHcTpanun

Lloprperer: H. Y. Basunos, 1. B. Muuypus,
I'. A. Kapneuenko , I1. IT. JIykbsienxo, b. JI.
Actaypos.

Tabnuner u cxembl; «[{eHTPBI IPOMCXOKACHUS
1 MHOrooOpa3us KyJIbTYPHbBIX pacTCHHI,
«3aKOH rOMOJIOTHYECKHX PSIII0B

B HACJIC/ICTBEHHON N3MEHUUBOCTH.
JlaGopaTopHble N NpaKkTHYecKHe padoThl
JlabopaTtopHas pabGota «3ydyeHue
COPTOB KYJIBTYPHBIX PacTEHUI U OPOJ
JOMAIITHUX XKUBOTHBIX)»

PackpbIBathb coneprkanne OCHOBHBIX TIOHSTHIL:
CEIIEKITHS, JOMECTHKALUS, IPUMHUTHBHAS
CeIIEKITHsI, KOMOMHATHBHAS CEJICKIUS, COPT,
OpO/Ia, IITaMM.

IlepeuncisaTh OCHOBHBIC STAITBI

Pa3BHUTHS CEIEKIMU KaK Iporiecca U HayKu.
XapaxkrepusoBatb cojiepkanue yuenus H. 1.
Basuiosa o L{eHTpax mponucxokaeHus

¥ MHOT000pa3ust KyJIbTYpPHBIX PaCTEHHI.
ITokaspiBath LleHTpBI IPOMCXOXKICHHS H
MHOT000pasusi KyJIbTYPHBIX pacTeHUI

u LleHTpBI TOMEeCTHKAINK TOMaIIHUX
JKHBOTHBIX Ha KapTe MHpa, CBSI3BIBATh UX
MECTOIOJI0KECHUE C 0YaraMu BOSHUKHOBCHUS
JPEeBHEHIINX LIUBUIH3ALMH.

CpaBHHBaTh COPT, IOPOY, IUTAMM C BUAAMU-
poaryamu.

O0OCHOBBLIBATh 3HAUYEHHE 3aKOHA
TOMOJIOTHYECKUX PAJOB B HACIEICTBEHHON
m3MenuuBoctd H. V. BaBunosa mist
CEJICKLIMOHHOM pabOThIL.

OnucpIBaTh NEPCIIEKTUBBI JOMECTUKALIMU

U CO3/IaHHE HOBBIX COPTOB KYJBTYPHBIX
pacreHuii, mopoA AOMAIIHUX KUBOTHBIX

U IITaMMOB MHUKpPOOPTaHU3MOB
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["pakaHCKOro BOCITHTAHHS,
crrocoOCTByIOmEro  (OpMHPOBAHHIO
[poccuiickoi TpakKIaHCKOH|
MICHTUYHOCTH, NPHHAUICKHOCTH K
oOIHOCTH  TpaxmaH  Poccuiickoi
Denepanyu.

[MaTpHOTHYECKOTO BOCITHTAHHS,

OCHOBaHHOT'0 Ha BOCITUTAHHU JIOOBH K
porHoMy Kkpato, Poxmne, cBoemy
Hapo.y, YBa)XKCHHUs K JIPYTHM HapoJaM|
Poccun; MCTOpHUYECKOE MPOCBEILCHHE,

bopmupoBaHue poccuiickoro
HAIMOHAIEHOTO HUCTOPHYECKOT0
CO3HaHMSA, POCCUHCKON KYIbTYpHOH
MJICHTUYHOCTH.

duzmyeckoro BOCIIUTAHUS,

OpPHEHTHPOBAHHOTO Ha (GOPMHUPOBAHHE
KYJIBTYpPbI 300pPOBOr0 00pa3sa >KU3HU H
PMOLIMOHATIBHOrO  ONIArOmomydust -
[pa3BuTHE (QHU3UUECKUX CIIOCOOHOCTE]
C y4EeTOM BO3MOXHOCTEH U COCTOSIHHS]

3I0POBBS,  HABBIKOB  0E30IACHOrO)
[OBEICHUS B MPUPOIHOMI y
colIMaNbHOM  cpese, 4pe3BbIYAHBIX|
CUTYaIUsX.

TpynoBoro BocuTaHusl, OCHOBAHHOI'O
Ha BOCIUTAHUM YBAXEHUs K TPYAY,

TpyAAIIUMCS, — pe3yiabTaraM  Tpyaad
(cBoero u JPYrux moaei),
OpHUEeHTaMU Ha TPYZOBYIO|
InesTeNbHOCTS, HOJy4EHHE,
mpodeccuy, JTUYHOCTHOE]
CAMOBBIpaXEHHE B  IMPOAYKTUBHOM,

HPaBCTBEHHO JIOCTOMHOM Tpy#e B
[poccuiickoM 0OIIEeCTBe, OCTHKEHUE
BBITAFOIIUXCS pe3yIbTaToB B
mpodecCHOHANBHOM AESTENTBHOCTH.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

DKOJIOrHUECKOro BOCIIMTAHUSI,|
crrocoOCTByIOmEro  (OpMHPOBAHHIO
PKOJIOrMYECKOU KYJIBTYpHI,
OTBETCTBEHHOT'0, OepexHOro)

OTHOIICHHUSI K TIPUPOJIE, OKpYyXKarouieii|
cpeie Ha  OCHOBE  POCCHHCKHX|
TPaJIMIHOHHBIX TYXOBHBIX LICHHOCTEIA,|
HAaBBIKOB OXpaHsl, 3aIlHTBL,
BOCCTaHOBJICHUS HPHUPO/IbL,
OKpYIKAIOLIEH cpebl.

[[eHHOCTH  HAyYHOrO  TO3HAHHS,
OpPHCHTHPOBAHHOIO HA BOCIHUTAHHE]
CTpeMIIeHHsI K TO3HaHHIO cebs u
IPYTHUX JIFO/IeH, MPUPOJIBI M 00IIeCTBa,
K TOJNYYCHUIO 3HAHHH, KAYeCTBEHHOIO|
00pa3oBaHUs C y4eTOM JHYHOCTHBIX
MHTEPECOB U OOLLIECTBEHHBIX|
moTpeOHOCTEN.




Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

62. MeTonbl ceJeKIHOHH O
pa6otnl. CoxpaHeHue, H3y4eHHe
U HCTOJIb30BAHHE TEHETHYECKUX
pecypcoB

(KR

MeTozb! CeNneKIMOHHOH PaboThI.
HckyccTBeHHBIH 0TOOp: MacCOBBIN

U MHIUBUIYAJIbHBINA. Dmansi KOMOUHAYUOHHOU
cenexyuu. VicnpITanue mpon3BouTeNe 1Mo
1oToMcTBY. OTOOp TI0 TEHOTHITY C TIOMOIIBIO
OLICHKU

(eHoTHIIa TOTOMCTBA U OTOOP 10 TEHOTHUITY
¢ nomoisio aHanuza JITHK.

HckyccTBeHHBIH MyTareHe3 Kak MeToJ
CeNeKIIMOHHON paboThI. PauanoHHbIH

1 XUMUYECKUI MyTareHe3 Kak HCTOYHHK
MYTal¥i y KyJTbTYPHBIX ()OPM OpPraHU3MOB.
Hcmonp30BaHe TEHOMHOTO PEIaKTHPOBAHUS
u MeTonoB pekoMOnHaHTHEIX JTHK st
MONy4YeHHs UCXOIHOT0 MaTepuania s
CENEKIUH.

Iony4yenue nonunnonnos. BuyrpusunoBas
rubpuansanys. bimskoponcrseHHoe
CKpELIMBAHUE, WX HHOPHUIMHT.
HepoxcreenHoe ckpenyuBaHue, Win
ayrOpunuHr. I'eTepos3uc u ero NpuU4YMHSI.
Hcnonb3oBaHue reTepo3nca B CENeKIUN.
Otpanénnas rudpunusanus. [Ipeononenue
0eCIUIoHsT MeXBHIOBBIX THOPU/IOB.

JlocTHKEHUS CeNeKLUUH PaCTeHUH U KUBOTHBIX.

«3enenas pesonoyusy.

CoxpaHeHue U U3y4eHHE FeHETHYECKUX
PeCYpCOB KyAbTYPHBIX PACTCHUI U UX AUKUX
poamueit Ui Co3AaHusI HOBBIX COPTOB U
THOPUIOB CEIbCKOXO3IUCTBEHHBIX KYIBTYP.
U3yuenue, coxpanenue

U ynpasieHue 2eHemu4ecKUM pecypcamu
CeNbCKOXO03AUCMBEHHBIX U NPOMBICTIOBbIX
JHCUBOTNHBIX 8 YeNAX VIyUUleHUs
cyuecmsyrlouux 1 co30anus Ho8blx Nopoo,
JIUHUL U KPOCCO8, 8 MOM YUCTIe C NPUMEHEHUEM
COBPEMEHHBIX MeMOO08 HAYYHbIX
uccnedosanull, nepedosuix uoetl u
NePCneKmuHbIX MexHON02ULL.
JlemoHcTpauuu

Iloprpeter: H. U. BaBunos, 1. B. Mu-uypus,
I'. . Kapne-uenko, H. bopmoyr, [I. K. benses.
Ta0uuitel U cxeMbl: «MeTOJIbI CEICKIIUN»,
«OtnanéHHas TuOpuaAn3anusy, «MyTrareHes».
JlaGopaTopHbIe ¥ IPAKTHYECKHE PA0OTHI

PackpeIBaTh coniepkaHue TEPMUHOB

1 TIOHSTHI: MCKYCCTBEHHBIH 0TOO0p,
MIPOM3BOIUTENH, SKCTEPBED,
OJIM3KOPOACTBEHHOE CKPEIIUBAHNE, WU
MHOPUANHT, HEPOACTBEHHOE CKpPEILIBaHUE,
WIN ayTOPHUANHT, YUCTas JTMHS,

rereposuc (rudpuaHas cuia), FeHOMHOE
peIaKTHpOBaHUE, HCKYCCTBEHHBIH MyTareHes,
(aKkTOpBI-MyTareHsl, HOIUILIONIbI, OTAAIEHHAS
rUOpHUAN3ALHS, CEKBEHHPOBAHHUE.
XapaKTepu30BaTh OCHOBHBIE METO/IbI CEJICKIIMI
PACTeHHUI! M JKMBOTHBIX: HCKYCCTBEHHBIH 0TOOp
1 THOpUIN3ALHUIO.

CpaBHUBATh MacCOBBIH MCKYCCTBEHHBIN 0TOOD
C UHAUBHUAYAJILHBIM, TIOKA3bIBATD

UX 3HAYECHHE I CEJICKLMHU KyJIbTYPHBIX
pacTeHHuil U JOMALIHUX )KUBOTHBIX.
IpuBOANTH KOHKPETHBIE IPUMEPBI OTAANEHHON
THOPHUAN3ALIMHI B CEJICKIUH.

OnuceiBats onbIT . . Kapneuenko no
IIPEOJIOJICHHIO OECILIONHS MEKBHUIOBBIX
TUOPUIOB.

PaznnuaTe Ha M300paKeHUsX (CXeMax,
TabaIMIax) y OTACNBHBIX MpecTaBuTeNei
KOHKPETHOI'0 COPTa ¥ OPO/IbI X035 HCTBEHHO
LICHHbIE IPU3HAKH, HEOOXOIMbIE YEJIOBEKY.
XapakTepu30BaTh POJIb CENEKIUH

B 00€CIeYeHUH MPOIOBOILCTBEHHOM
0€30I1aCHOCTH 4EeJIOBEYECTBA.

IIprBOANTH KOHKPETHBIE IPUMEPBI
JOCTHKEHUH CeJIEKIUH KyIbTYPHBIX PaCTCHUI
U JIOMAILIHUX JKMBOTHBIX B Poccuu
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

TEMA 16. BUOTEXHOJIOT' VA 1 CUHTETUYECKAS BUOJIOT YA (5 4 — u3 Hux 1 4ac Ha IPOMEXKYTOUHYIO aTTECTAIIHIO)

63. buoTexHO/I0rNs KaK HayKa
H 0Tpac/ib NPOU3BOACTBA

(19

OOBEKTHI, UCIIOb3YEMbIC B OUOTEXHOIOTHH, —
KJIETOYHBIC U TKAHEBBIC KYIBTYPHI,
MHKPOOPTaHH3MBI; X XapaKTePHCTHKA.
TpaauioHHas GHOTEXHOIOTUSI:
xJe0orneyeHne, MoayIeHne KHCIOMO-IOYHBIX
MPO/IYKTOB, BHHOEIHE. MUKPOOHOIOr HUECKUIA
cuHTe3. OOBEKTHI MUKPOOHOIOr HIECKOH
TexHonoruu. IIpon3BoscTBO Gerika,
AMHUHOKHCIIOT ¥ BUTAMUHOB.

JlemoncTpanun

TaOmuuer u cxemer: «Mcronp3oBanne
MHKPOOPTaHH3MOB B MPOMBIIIIICHHOM
MPOM3BOJICTBE.

JlaGopaTopHble M NpaKkTHYecKHe padoThl
l.Jla6opaTtopHas pabota «/3ydeHue
00BEKTOB OMOTEXHOJIIOTUM.

2. llpaktuueckas pabora
«ITomyyeHre MOIOYHOKHCIIBIX TIPOYKTOBY.
3.Okckypcus «buorexHomorus —
Ba)KHEHII1ast IPOM3BOAUTEINIbHAS CUJla
COBPEMEHHOCTH (Ha OMOTEXHOIOIrHYECKOe
MIPOU3BOZACTBO)»

PackprIBarh coiep)KaHue TEPMUHOB

M TIOHATHI: OMOTEXHOJIOT U, TPaIUIIHOHHAST
OUOTEXHOJIOTHSI, MUKPOOHOIIOITIECKHI CHHTES,
MHKPOOHOIOTHYECKas TEXHOIOTHSL.
TlepeuucisTh HapaBJICHUs! OHOTEXHOJIOTHH;
LIEJTH U 3a][a4H, CTOSIIHE TIEPE]T
OHOTEXHOJIOTHEM.

XapakTepu3oBaTh 00BEKTHI, HCTIOIb3YEMbIC

B OMOTEXHOJIOTUH, — KJIETOYHBIE ¥ TKAHEBBIE
KYJBTYPBI, MUKPOOPTaHH3MBI.

OmnuChIBATH OCHOBHBIE METOJIbI TPAAUIIHOHHON
OMOTEXHOJIOTUU U JIOCTUIKEHUS
MHKPOOHOIOrMIECKON TEXHOIOTHH.
OOOCHOBLIBATH 3HAUYEHHE OMOTEXHOIOTUH IS
CENBCKOXO03IHCTBEHHOO MPOM3BOCTBA
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["pakaHCKOro BOCITHTAHHS,
crrocoOCTByIOmEro  (OpMHPOBAHHIO
[poccuiickoi TpakKIaHCKOH|
MICHTUYHOCTH, NPHHAUICKHOCTH K
oOIHOCTH  TpaxmaH  Poccuiickoi
Denepanyu.

[MaTpHOTHYECKOTO BOCITHTAHHS,

OCHOBaHHOT'0 Ha BOCITUTAHHU JIOOBH K
porHoMy Kkpato, Poxmne, cBoemy
Hapo.y, YBa)XKCHHUs K JIPYTHM HapoJaM|
Poccun; MCTOpHUYECKOE MPOCBEILCHHE,

bopmupoBaHue poccuiickoro
HAIMOHAIEHOTO HUCTOPHYECKOT0
CO3HaHMSA, POCCUHCKON KYIbTYpHOH
MJICHTUYHOCTH.

duzmyeckoro BOCIIUTAHUS,

OpPHEHTHPOBAHHOTO Ha (GOPMHUPOBAHHE
KYJIBTYpPbI 310pOBOr0 00pa3sa >KU3HU H
PMOLIMOHATIBHOrO  ONIArOmomydust -
[pa3BuTHE (QHU3UUECKUX CIIOCOOHOCTE]
C y4EeTOM BO3MOXHOCTEH U COCTOSIHHS]

64. OcHOBHBIE HANIPABJICHUS
CHHTeTHYecKoii ouosnorum (1 v)

Co3aHue TEXHOJIOTUI U UHCTPYMEHTOB
LIEJICHAIPABIIEHHOI O U3MEHEHUS

1 KOHCTPYHPOBAHHUSI TECHOMOB C LEIbIO
MOJTY4IEHHs OPTaHU3MOB U MX KOMIIOHEHTOB,
cofiepKalIuX He BCTPEYaroluecs B IPUPOJe
OMOCHHTETHUYECKHE MYTH.

Knerounas umxenepus. MeTopl KyabTypbl
KJIETOK ¥ TKaHEH pacTeHUI U )KUBOTHBIX.
Kpuobanku. Comaruueckast THOPUIN3AIIS 1
comarnaeckuit sMOpuorenes. ComMmaruaeckas
rubpuansaiys. Mcnons3oBaHue rarmionsioB B
CeJIEKLUH PaCTeHUH.

Tlonyuenue MOHOKIOHANLHBIX aHMUMEN.
Hcnonvzosanue MOHOKIOHANbHBIX

PackpbiBath conepxaHue TEPMUHOB

Y HOHATUH: KJIETOYHAsI HHKEHEPHs], KIeTOYHAs
TEXHOJIOTHs, METOA KyJIbTYPHI KJIETOK

M TKaHEH, TOTUIIOTEHTHOCTb,
IUTIOPUIIOTEHTHOCTD, CTBOJIOBBIE KIIETKH,
MUKPOKJIOHATIbHOE Pa3MHOXEHUE PACTCHUH,
coMaTthyeckasi TMOpUIU3alys, TarIon/IbL,
TUOPHUIOMBI, MOHOKJIOHAJIbHBIE

M TIOJMKJIOHATIBHBIC aHTUTENIA, METO/T
TPaHCIUIAHTAINH SI/IEp, KIIOHUPOBAHUE.
XapaKkTepu30BaTh OCHOBHBIE HAPABICHHUS
CHHTETUYECKON OMOJIOTHH.

OnuceIBaTh HA KOHKPETHBIX MPUMEPax METOAbI
KJIETOUHOU MH)KEHEPHH.
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3I0POBBS,  HABBIKOB  0E30IACHOrO)
[OBEICHUS B MPUPOIHOMI y
colIMaNbHOM  cpese, 4pe3BbIYAHBIX|
CUTYaIUsX.

TpynoBoro BocuTaHusl, OCHOBAHHOI'O
Ha BOCIUTAHUM YBAXEHUs K TPYAY,

TpyAAIIUMCS, — pe3yiabTaraM  Tpyaad
(cBoero u JPYrux moaei),
OpHUEeHTaMU Ha TPYZOBYIO|
InesTeNbHOCTS, HOJy4EHHE,
mpodeccuy, JTUYHOCTHOE]
CAMOBBIpaXEHHE B  IMPOAYKTUBHOM,

HPaBCTBEHHO JIOCTOMHOM Tpy#e B
[poccuiickoM 0OIIEeCTBe, OCTHKEHUE
BBITAFOIIUXCS pe3yIbTaToB B
mpodecCHOHANBHOM AESTENTBHOCTH.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

U NONUKTIOHANLHBIX AHMUMEN 6 MeOUYuHe.
HckyccTBeHHOE OILUIOZOTBOPEHHE.
PeKOHCprKHI/ISI HﬁHeKJ’ICTOK 1 KJIOHUPOBAHUC
JKHUBOTHBIX. MCTO)I TpaHCIUIaHTAlluU AACP
KIIETOK. TexHono2uu 0300posienus,
KY1bMUBUPOBAHUA U MUKPOKIOHANLHO20
DA3MHOICEHUS CEeNbCKOXO3AUCMEEHHbIX
Ky1bmyp.

JemoncTpanun

Ta6m/1! bl U cxeMEL; «KiteTouHast HWHXXCHEPUA»

TIpuBoaUTH IPUMEPHI UCIIOIB30BAHUS
MOHOKJIOHAJIBHBIX U IOJIMKJIOHAIBHBIX aHTHUTE
B MEJIMIIMHE.

OreHnBaTh 3HAYCHNE CHHTETHYCCKOM
OHMOJIOTHH JIJIs1 CEJTCKOT0 X03HCTBa

¥ M€ IMIMHEI

65. XpomocoMHast ¥ reHHast
WHIKeHepust

(1)

XpoMOCOMHas U TeHHasl HHKEHEPHSL.
HckyccTBeHHBIN CUHTE3 I'eHa

U KOHCTpyHpoBaHue pekomOuHaHTHBIX THK.
Cos0anue mpanceenHvix 0p2aHusMos.
JlOCTH>KEHUs ¥ IEPCIIEKTUBbI TEHHOM
HHXXEHEPHH. DKOJIIOTNYEeCKHE U ITHYECKHE
po0IeMbl TEHHOH HHXEHEPHH.
JeMoHcTpammmn

Tabnunet u cxempl: «[ eHHAs! HHXSHEPHSD)

PackprIBath copepkaHie TEPMUHOB

Y TIOHSTHI: TeHHAs! HH)KSHEpPHs,
PECTPUKINOHHBIE SH/IOHYKIICa3bl
(pecTpuKTassl), JIMIKHE KOHIIBI, TUIa3MHU/IBL,
PECTPUKILUS, IMTHPOBaHUE,
TpaHcdopManus, CKpUHHHT, TPAHCT€HHbIC
(reHeTHYECKH MOIU(ULIHPOBAHHBIE)
OpraHHU3MBI.

OnuchIBaTh METOJIBI PENPOYKTUBHOTO

U TEPANeBTHYECKOr0 KJIIOHUPOBAHMS,
KJIETOYHBIE TEXHOJIIOTUH U CIIOCOOBI
TE€HETUYECKON MH)KEHEPUU.
XapakTepu3oBaTh JOCTIKEHUS TEHHOM
HHXEHEPUH.

OLeHUBATH SKOJIOIHUECKIE U STHYECKUE
1po0IeMbl KIIOHUPOBAHUS M CO3JaHUs
TPAHCTEHHBIX OPraHU3MOB, [IEPCIEKTHUBbI
Pa3BUTHA XPOMOCOMHOI U T€HHON MH)XEHEPUH
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DKOJOrHUECKOro BOCIIMTAHUSI,|
crrocoOCTByIOmEro  (OpMHPOBAHHIO
PKOJIOrMYECKOU KYJIBTYpHI,
OTBETCTBEHHOT'0, OepexHOro)
OTHOIICHHUSI K TIPUPOJIE, OKpYyXKaromieii|
cpenie  Ha  OCHOBE  POCCHICKHX
TPaJIMIHOHHBIX TYyXOBHBIX LICHHOCTEIA,|
HAaBBIKOB OXpaHsl, 3aIHTHI,
BOCCTaHOBIICHHS HPHUPO/IbL,
OKpyXKaromieil cpeipl.

[[eHHOCTH  HAy4YHOTrO  TMO3HAHHMS,

OpPHCHTHPOBAHHOIO HA BOCIHUTAHHE]
CTpeMIIeHHsI K TO3HAaHHIO cebs U
IPYTHUX JIFO/IeH, MPUPOJIBI M 00IIeCTBa,
K TOJYUCHUIO 3HAHHH, KAYeCTBECHHOIO|
00pa3oBaHUs C y4eTOM JHYHOCTHBIX
MHTEPECOB U OOLECTBEHHBIX|
moTpeOHOCTEN.

66. MeauuuHCKHE
OHOTEXHOJIOTHH

(19

MenuuuHCcKre OMOTEXHOIOTUH.
Tlocmeenomnas yugposas meouyuna. I11JP-
ouaznocmuxa. Memabonromuulil ananus,
2CHOYEHMPUYECKUTl AHANIU3 NPOMEOMA
uenogeka OJist OYeHKU COCMOSIHUSL €20
300poebsi. Fcnonb3osanue cmgonogulx
xnemoxk. Tapeemnas mepanusa paka. 3D-
buoundicenepus s pazpabomxu
@dyHOAMEHMANBHBIX OCHO8 MEOUYUHCKUX

PackpbiBarh conepxanue TEpMUHOB

Y TIOHSTUH: MEAUIIHCKAs] OMOTEXHOIOT U,
MeTaOO0JIOMHBIH aHaJIN3, TeHOLUEHTPHYECKUI
aHalu3, MePCOHATM3NPOBAHHAA MEIUIIHA,
pereHepaTuBHas MEIUIMHA.
XapakTepu3oBaTh METO/IbI METa0OIOMHOTO
U TEHOLICHTPUYECKOTO aHaJIH3a;
HCIIOIB30BaHUE CTBOJIOBBIX KieTok; [11[P-
IMAarHOCTUKY; TApTeTHYIO TEPAIuIo paka

https://bio-ege.sdamgia.ru/

https://bio.neofamily.ru/

https://www.bio-fag.ru/

https://studarium.ru/



https://bio-ege.sdamgia.ru/
https://bio.neofamily.ru/
https://www.bio-faq.ru/
https://studarium.ru/
https://bio-ege.sdamgia.ru/
https://bio.neofamily.ru/
https://www.bio-faq.ru/
https://studarium.ru/

Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buab! yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DNEKTPOHHBIE
00pa3oBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

MexHoN02Ul, CO30AHUSL KOMIIEKCHbIX MKAHell
couemanuem mexHoa02ull

MpEXMepHO20 OUONPUHMUHEA

u ckapgonounea ons pewenus 3aday
NnepcoHANUZUPOBAHHOU MEOUYUHDL.
Co30aHue 6eKMOPHBIX BAKYUH C YeTbIO
obecneyenus KOMOUHUPOBAHHOU 3aWUMbL OM
6036youmeneti OPBHU, ycmanoenenue
MOJNLEKYISIPHBIX MEXAHUIMOB
dynryuonuposanus PHK-cooepocawux
BUPYCOB, BbIZBIBAIOWUX 0COOO ONACHDbIE
3a00/1e8aHUS HENOBEKA U HCUBOTHBIX




11 KUIACC

(3 4 B Hexenro, Beero 102 4, u3 HUX 5 4 — pe3epBHOE BpeMs)

Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcCHOBHOE CoACpIKaHUEC

IInanupyemsle BuIBI yaeOHOM
JEATENbHOCTU 00Y4aroIHXCst

DJeKTpOHHBIE
00pa3oBaTeIIbHBIE PECYPCHI

BocnuTaTtenbHble 3agaun

TEMA 1. 3APOXJIEHUE U PA3BUT

HME SBOJIIOLIMOHHBIX NNPEJCTABJIEHUI B BUOJIOTHH (4 4)

1. DBoIIOLMOHHAS TEOPUS
Y. lapeuna
1w

OomononHas Teopust Y. [lapBuHa.
IIpeAnocklTKy BO3HUKHOBEHHUS TapBUHU3MA.
KwsHp u HaydHas gesTenbHOCTH Y. JlapBHHa.
JlemoHcTpanun

LoprpeTrt; Apucrorens, K. JInnnei,

K. Bb. JTamapk, 3. XK. Cent-Unep, XK. Krosse, Y.

JapBuH.

Tabawiiet v cxemer: «CHCTEMa KUBOH TPUPOIBI
(o K. JIunnero)», «JIecTHUIIA )KUBBIX CYIIECTB
(o Jlamapky)», «MexaHn3m (pOpMUPOBAHUS
MIPUCIIOCO0-TICHUH Y PACTEHHUH U XKUBOTHBIX (110
Jlamapky)», «KapTa-cxema Mapuipyra
nyremectsus Y. lapsunay, «Haxonku Y.
JapBuHa»

PackpbIBath conepkaHne TEPMUHOB

¥ TIOHSITHH: KPealmoHM3M, BHJI, CHCTCMAaTHKa,
OWHapHas HOMEHKIIATypa, NCKyCCTBEHHAS
cHcTeMa KIacCH(UKAINK OpPraHU3MOB,
HCTOPHYECKHH METOJI, TapBHHH3M.
XapaxTepu3oBarh B3MIIAIbI APHCTOTEIIS Ha
pa3BHTHE KHBOU TIPHPOJIBL.

OnenuBats Bkiag K. JIunnes B pazsutue
OHOJIOTHH.

CpaBHMBaTbh B3IVIAbI HA BUJ U 3BOMIOLHIO K.
JInnnes, XK. b. Jlamapka u Y. JlapuHa.
Kputnuecku orieHuBaTh KpeallmOHUCTCKUE
B3IJISLIbI HA JKUBYIO IIPUPOY.

Ilepeuncnares KyabTypHO-UCTOPHUYECKHE

U €CTECTBEHHO-Hay4HbI€ MPEINOCHIIKI
TIOSIBJICHUS! SBOIIOLIMOHHON TEOpUH

Y. MapBuHa.

OnuceIBaTh pojb HCTOPUUECKOTO METOA.

M3znaraTh CyIHOCTH 3BOIMIOLMOHHOM Teopuu Y.

HapBuHa.

HassiBats ocHOBHBIE (hakThl Ouorpaduu Y.
JlapBuHa 1 3Tarbl CO3aHUS UM
SBOJIIOIIMOHHON TEOPUH
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["paskIaHCKOrO BOCITUTAHUSL,
CIIocoOCTBYIOMETO  (hOPMHUPOBAHUIO|
[poccuiickoi TpaKIaHCKOH|
MICHTUYHOCTH, TPHHAUICKHOCTH K
oOmHOCTH  TpakaaH Poccuiickoif]
Denepanyu.

[MaTpHOTHYECKOrO BOCITHTAHHS,

OCHOBaHHOTO Ha BOCIIMTaHWH JIIOOBY|
K pomHOMy Kpato, Ponune, cBoemy]

HAapony, YBaXEHUs K  JPYrUM
Haponam  Poccum;  mcTopuueckoe
[POCBEIEHHE, (opmupoBaHue
[poccuiickoro HaIl[OHAJIEHOT'O|
MCTOPHYECKOro CO3HAHUA,
[poccuiickoi KYJIBTYpHOH
MICHTUYHOCTH.

Duznueckoro BOCIIUTaHH,
OPUEHTHUPOBAHHOIO Ha

(hopMHUpOBaHUE KYJIBTYPBI 3I0POBOIO
o00paza JKM3HH W 3MOLIMOHAJIBHOIO
Oraronony4qus - pa3BuTHE
(busnueckux crnocoGHOCTEl ¢ ydeToMm|
BO3MOXHOCTEN u COCTOSIHMS]

2. IBMIKYIIIME CHJIBI IBOJTIIOLIMH
Bua0B no Y. lapuny
2w

JIB1KyIue CHIIbI 3BOTIOLUH BUIOB 10

Y. dapBuHy (BbICOKast HHTEHCHBHOCTH
Pa3sMHOXEHHS OpPTaHU3MOB, HaCJIeCTBEHHAs
HU3MEHYHUBOCTh, 0OpH0a 3a CyIeCTBOBaHHE,
€CTECTBEHHBII U HUCKYCCTBEHHBIH 0TOOD).
JlemoHcTpauuu

Iloprper: Y. {apBuH.

Tabauiier u cxembl: «Dopmbl 60pEOBI 32
cymectBoBanuey, «[lopopl romyodeii»,

PackpriBath conepkaHue TEPMUHOB U TTOHATHI:

HACJIe/ICTBEHHOCTh, U3MEHUYUBOCTb,
HCKYCCTBEHHBII 0TOOp, 60phda 3a
CYLIECTBOBAHNE, €CTECTBEHHBIH 0TOOD.
Wznarats cymmocTs yaeHus Y. Jlapsuna o6
HCKYCCTBEHHOM OTOOpE.

XapakTepu3oBaTh JABMKYIIHE CHUIIBI SBOJIOLUH
BUJIOB 110 [lapBuHY.

IIpuMeHsTh 3HaHHS O ABIDKYIIHUX CHIIax
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JIOpOBbsl, HABBIKOB  0E€30IIACHOrO
MOBEICHUS B NPUPONHON U
COLTMaNIbHOM cpefie, Ype3BbIYaiiHbIX|

CUTYaIUsX.
TpynoBoro BOCIIUTAHUS,
OCHOBaHHOT'0 Ha BOCITUTaHHY|
VBOKEHHS K TPYLY, TPYIALIMAMCH,

[pe3yapTaTaM Tpyna (CBOEro U JIpyrux|
ITfozieif), OpHeHTalMH Ha TPYJOBYIO
IMesITeNIbHOCTD, MOJTy4EHHE]
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

«MHoroo6pasue KyJabTypHBIX ()OPM KaITyCThI»,
«[Topozpl TOMaNTHUX JKUBOTHBIXY», «CxeMa
oOpa3oBaHus HOBBIX BUIOB (110 Y. JlapBHHY)»,
«Cxema COOTHOIICHHST IBIDKYIINX CHIT
IBOJIFOLIUNY

3BOJIOIMU BUIOB 110 J{apBUHY JUTS 00BSICHEHUS
MHOT'000pa3usi BUJIOB, TIOPOJI TOMAIITHIX
JKUBOTHBIX U COPTOB KYJIBTYPHBIX pacTeHUI

mpodeccuu, JIMYHOCTHOE
CAMOBBIp@KCHHE B MPOJYKTHBHOM,)
HPABCTBEHHO JIOCTOMHOM TpyIe B
POCCHIICKOM OOIIECTBE, JOCTHKCHHUE
BBIIAOLINXCS pe3yibTaToB B

3. ®opmupoBaHue
CHHTETHYeCKOii Teopuu
IBOIONMH

(1)

OdopmiteHre CHHTETHYECKOH TEOpUH
spomormy (CTD). HelirpanbHast Teopust
sBomolu. CoBpeMeHHas! SBOJFOLOHHAS
Ouonorus. 3HaueHUE SBOJIFOLMOHHON TEOPHU
B ()OPMHUPOBAHUH €CTECTBEHHO-HAYIHON
KapTHHBI MHpA.

JemoHcTpanun

HoprpeTsr; C. C. YeTBepukos,

W. U. Imansrayses, Jx. Xonneits, . K.
benses.

Tabaunet u cxembl; «OCHOBHBIE MTONOKEHUS
CHHTETHYECKOI TEOPUH 3BOIOLINID

PackprIBaTh copepaHie TEPMUHOB

W TIOHSITHI: TapBUHU3M, MYTallHH,
MYTaLMOHHBIN MpoLECC.

OOBSICHATH MIPUYUHBI KPU3UCA TAPBHHI3MA.
OOOCHOBBIBATH 3aKOHOMEPHOCTD
TpaHc(hopMaIMy JapBUHU3MA

B CHHTETHYECKyIo Teopwto 3Bomronnn (CTI).
Wznarats ocHOBHBIE nonoxenust CTO.
OnenuBats Bkaafg I'. le @pusa,

C. C. Yersepukosa, 1. U. llImansraysena, /1. K.
Bensiera B popmuposanue CTD.

OuenuBath 3HaueHne CTD B hopMupoBaHuu
COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHBI
Mupa
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mpodeCCHOHANBHOM JeSITETBHOCTH.

(DKOJIOrMYeCKOro BOCITUTAHUS,
CIIocoOCTBYIOMETO  (hOPMHUPOBAHUIO|
BKOJIOrMYECKON KYJIbTYPEI,
OTBETCTBEHHOTO, 0epexHOro
OTHOIICHUS K TIPHPOJIE, OKPYXKaIOIIeH|
cpene Ha  OCHOBE  POCCHHCKHX
TPaJUIIOHHBIX JIYXOBHBIX]
[IEHHOCTEH, HaBBIKOB OXpaHHl,

BaIllMTHI, BOCCTAHOBJICHUS MPUPOJIBI,
OKpyKarowieil cpespl.

[leHHOCTH  HAay4HOro  MO3HAHUS,
OPUEHTHUPOBAHHOIO Ha BOCIIMTaHUE
CTpeMJICHHS K IIO3HAaHHMIO ce0i Y

npyrux — Jroged, — Opuponbl W
oOmiecTBa, K TOJNYYEHHIO 3HaHUIA,
KaueCTBEHHOro  0o0pa3oBaHHsi (|

YIETOM JIMYHOCTHBIX HHTEPECOB U
0OLIECTBEHHBIX MTOTPEOHOCTE.

TEMA 2. MUKPOSBOJTIOLIMA U EE PE3YJILTATEI (14 1)

4. 3Tansl 3BOJIOIMOHHOI O
npouecca: MUKPOIBOJIIOIHS

H MaKpPO3BOJIIOLUSL.
Honyasimusi — 3j1eMeHTapHAsT
eIMHUIA B OO LUK

(KR))

[Nomynsmus Kak 3neMeHTapHas eUHHALA
sBotoruu. COBpeMEHHbIE METOABI OLICHKU
IEHETHYECKOr0 Pa3HOO0pasus U CTPYKTYphI
nonyssiiuii. Vi3smenenue reHodoHaa momyIsiun
KaK 3JIEMEHTapPHOE 3BOJIOLHOHHOE SIBJICHHUE.
3akoH reHeruueckoro paBHoBecus Jx. Xapau,
B. BaiinGepra.

JlemoHcTpauuu

Tabauiier 1 cxeMbl: «MyTalMOHHAS
HU3MEHUYHUBOCTBY, «[lomynsonHas cTpykTypa

PackpbIiBaTh coepxKaHue TEPMHHOB

U HOHATHI: MUKPO3BOJIIOLIHA,
MaKpO-3BOJIIOIMS, MyTALMH, IOy,
KOMOHMHAILMK T'€HOB, TeHO(DOHI,
9JIEMEHTAPHOE 3BOJIIOI[MOHHOE SBIICHHE.
XapakTepu30BaTh MUKPO3BOJIOLHUIO KaK JTall
TIOSIBJICHUS TIPHCIIOCOOICHUIN

U BU000pa30BaHMS.

XapakTepu30BaTh TOMYIISLHIO KaK
9JIEMEHTAPHYIO €JMHUILY BOJIOLMH.
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["paxnanckoro BOCIIUTAHUS,
criocoOCTByIOIEr0  (hOPMHUPOBAHUIO|
[poccuiicKoi TPaXKAaHCKOH|
MICHTUYHOCTH, TPUHAUIEKHOCTH K
oOIHOCTH  TpakaaH  PoccHiickoif]
Denepanuu.

[MaTpuoTHyecKoro BOCITHTaHHS,

OCHOBaHHOT'0 Ha BOCIUTAHHH JIIOOBH
K pooHoMy Kpato, Ponune, cBoemy]
HApomy, YBaXEHUs K  JIpyrum
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Buza», «CxeMa IpOosIBIICHHUS 3aKOHa Xapau—
BaitaGepray.

JlabopaTopHble M MPpaKTUYeCKUE PadoThI
JlabopaTtopHas paboTa «BbIsgBIcHHE
W3MEHUYHMBOCTH y 0C00€i OHOTO BHIa»

TlepeuncisiTe MpU3HAKU UI€AJIBHON
TIOITYJISIIIMA ¥ OOBSICHATH YCIIOBUSI BBITIOTHEHHS
3akoHa Xapai—BaiiH-0epra.

IIpuMeHSTh IMEIONHECS 3HAHUS IS
00BSICHEHUSI IPUYUH U3MEHUYUBOCTH y 0CO0eH
OJTHOT'O BHJIa

5. DyeMeHTapHbIe (AKTOPbI
IBOJTIOLUU
(RR))

OnemeHTapHBIE (HAKTOPHI (ABVIKYIIME CHIIBL)
9BOMIOIMU. MyTallMOHHEIH Tporecc.
KomOuHaTiBHas ©13MEHUMBOCTS. Jlpetid reHoB
— cllydaiiHble HeHalpaBJICHHbIE H3MEHEHUS
YacTOT ajulerieil B monymsuusx. Opghexm
ocnogamerns. dgpexm Oymoiiounozo
eopnviuika. CHUMCEHUe 2eHeMUYecKo20
PA3HO0OPA3UA: NPUYUHBL U CTIEOCTNBU.
Iposienenue s¢ppexma dpetigpa ceros 6
OobUIUX U MATbIX NONYAAYUAX. MUTPALUH.
W3onsauus nomyssumii: reorpaduueckas
(mpoctpaHcTBEHHAsT), OHOIOrNYecKast
(penponyKTHBHAS).

JeMoncTpammun

oprpetrr: C. C. YerBepukos, 3. Maiip.
TaOuuupr u cxemer: «J/[BIKYyIIIHE CHITBI
IBOJIFOLIMNY, «IKOJIOTHYEeCKas U30JALMSL
MOMYJISILMI CeBaHCKOM (opermn,
«["eorpaduyeckas U30JIALMS TUCTBEHHULIBI
CHOMPCKON M TUCTBEHHHUIIBI 1AyPCKOM»,
«ITomynALMOHHBIE BOJHBI YUCIEHHOCTH
XMIITHUKOB U XKEPTB»

PackprIBaTh copepxaHie TEPMHUHOB

U TOHATUH: MyTallMOHHBIN Mpolecc,
KOMOWHATUBHAS! N3MEHYHBOCTH,
TIOMYJISILIMOHHBIE BOJHBI, JIpeli(h) TeHOB,
MUTpaIHH, W30JISIIHUS, Teorpaduieckas
(IpocTpaHCTBEHHAsT) M3OJISLINS,
Ouonormyeckast (penpoLyKTHBHAS) U30JISIINS,
a¢dekt ocHoBaTes1, 3PHEKT OYTHIIOUHOrO
TOPJIBIILIKA.

XapakTepu30BaTh 31€MEHTapHbIe (PAKTOPbI
(IBYKYIIIHE CUITBI) SBONIOLHN.

OnenuBats Bkiag C. C. YUeTBepukosa,

9. Maiipa B pa3BUTHE 3BOIIOLMOHHOTO YUCHHUSI.
OOBACHATH NPUYMHBI HEHATIPABIICHHOI'O
JeHCTBHS JIEMEHTAPHBIX 3BOTIOLIMOHHBIX
(axTopoB.

IIpyMeHATh HMEIOIMECs 3HAHUA O JBIXKYIIMX
CHJIaX SBOJIIOLUHM JUIS OOBSICHEHUS] IPUYHH
pa3HooOpa3ust reHo(pOH A MOMYJISALA OZHOTO
BUJA
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Hapogam  Poccum;  mcTopuueckoe
[IPOCBELIECHUE, (hopmupoBanue]
poccuiickoro HAI[MOHAJIBHOT 0|
MCTOPHYIECKOro CO3HaHUS,
[poccHiicKoi KyJIbTYpHOH|
MJICHTUYHOCTH.

Dusmyeckoro BOCITUTaHUs,
OPUEHTHPOBAHHOTO Hal

(hopMHpOBaHUE KYJIBTYPBI 3JI0POBOIO
00pa3a JKM3HM M 5MOILMOHATIHEHOTO

Graronoyqust - pa3BUTHE
(bu3HUeckux crocobHOCTEN ¢ ydeToM
BO3MOKHOCTEH " COCTOSIHHS
BIOPOBbs, HABBIKOB  0€30MacHOro

MOBCICHUA B l'lpPIpOI[HOﬁ H|
coManbHON cpene, '-Ipe3BI>I‘{aI‘/'IHI>IX

CUTYyaIUsX.
Tpynosoro BOCIIUTAHUS,
OCHOBaHHOI'0 Ha BOCITUTaHHY]
YBOKCHHA K TPYHY, TPYIAIUMCH,

[pe3ynbpTaTaM Tpysaa (CBOEro M Ipyrux
irozeit), OpUEHTAUUH Ha TPYAOBYIO
e TeNbHOCTb, HOJIy4EHHE,
npodeccuy, JIMYHOCTHOE,
CAMOBBIp@XXEHHE B HPOJYKTHBHOM,)
HPaBCTBEHHO JIOCTOMHOM TpyIe B
[poccuiickoM 0OIIEeCTBE, JIOCTHKEHUE)
BBIAOLINXCS pe3yNbTaToB B
podeccHOHANBHOM AESTENBHOCTH.



https://bio-ege.sdamgia.ru/
https://bio.neofamily.ru/
https://www.bio-faq.ru/
https://studarium.ru/

Temsl ypokoB

OCHOBHOE COJiepKaHue DJeKTPOHHBIE BocnuTaTesibHble 334a4u
1 KOJIMYECTBO 4acoB o
[TnaHupyembIe BUIbI YIeOHOM 00pazoBarebHbIE PECYPCHI

JeATEIBHOCTH 00YYaIOIHXCSI
6. EcrecTBeHHbIi 0TOOP — EcrecTBeHHBI 0TOOP — HAMPABIISIOIIIIA PackprIBarh cojiep)KaHue TEPMUHOB https://bio-ege.sdamgia.ru/ DKOJIOrHYECKOr0 BOCITMTaHUS,
HaNpaBJAOIUH pakTop (axTop sBomormy. PopMbI €CTECTBEHHOTO 1 TIOHSTHI: €CTECTBEHHBII 0TOOD, ABMKYIIMHA CII0cOOCTBYIOMIETO  (hOPMHUPOBAHUIO|
IBOTIOLMH orbopa: ABWKYIIUH, oTOop, CTabMIN3UPYIO- https://bio.neofamily.ru/ BKOJIOrHYECKOI KYJBTYpBI,
(2 9) CTaOWITM3NPYIONIVH, pa3phIBArOIINI A 0TOOP, pa3phIBAIOIIHN 0TOOP, TTOIOBOI OTBETCTBEHHOI'O, OepeKHOTO|
(mu3pynruBHsIii). ITonoBoii 0T60p. oroop. https://www.bio-fag.ru/ OTHOIICHHS K IPUPOJIC, OKPYIKAIOIICH]
BO3HHUKHOBEHHE M 3BOIIOIHS COIUATBHOTO XapakTepu30BaTh €CTECTBEHHBII 0TOOp Kak cpene Ha  OCHOBE  POCCHHCKHX
TTOBE/ICHHNS )KUBOTHBIX. JBIDKYLIYIO U HAIIPABIISIOLIYIO CHITY https://studarium.ru/ TpaJUIIOHHBIX JTyXOBHBIX
JleMoHCTpanun 9BOJTIOIINH, €r0 (POPMBL. [EHHOCTEHH, HaBBIKOB OXpaHBbl,

Tabmymt i cxeMpr: «Cxema IeiicTBus
€CTECTBEHHOr0 0TO0pay, «@opMbl 60pbObI 32
cymectBoBaHue, «MHIycTpruanbHbIi
MeJaHu3My, «KuBbIe HCKOaeMbIe»

Pa3znuars GpopMbl ecTecTBEHHOr0 0TOOpa

B TIOMYJIALHSX, TPHBOJUTE IIPAMEPHI ACHCTBUS
B HOMYJIAIHSAX (POPM €CTECTBEHHOr0 0TOOpa.
OOBSICHATH MPEATIOCHUTKH ISl NEHCTBUS
JBIDKYIIEH U cTabuusupyomeit Gopm
€CTECTBEHHOr0 0TO0pa.

CpaBHHBaTh ()OPMBI €CTECTBEHHOr0 0TOODA,
Jie1aTh BBIBOJIbI HA OCHOBE CPaBHEHUS.
[IpyMeHATh NMEIoLIHecs 3HAHUS

0 €CTECTBEHHOM 0TOOpE U1 00BSACHEHUS
HPOLIECCOB, TPOUCXOALINX B MOMYIALMAX
BHUJIOB OpPIaHH3MOB

BaIUTBI, BOCCTAHOBJICHHUS MPUPOJIBI,
OKpyXKaromieil cpeipl.

[[eHHOCTH  HAYYHOrO  MO3HAHMS,
OPHCHTHPOBAHHOIO Ha BOCITHTAHHUE
CTpeMIIeHHSI K TIO3HAaHHIO ceOsl W
Ipyrux  roze#,  mpupoAbl U
oOmiecTBa, K TONYYEHHIO 3HaHUIA,
KayeCTBEHHOr0  0OpasoBaHus |
[V4ETOM JIMYHOCTHBIX HHTEPECOB M
0OLIECTBEHHBIX MTOTPEOHOCTEH.
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7. lIpucnoco61eHHOCTH
OPraHu3MoOB KaK pe3y/abTaT
MHKPOIBOJTIOUH

24

[pucniocob1eHHOCTh OPraHU3MOB KaK
pe3yabpTaT MUKPO3BOIIOLNH. Bo3HrKHOBEHNE
TIPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(d 036l
n nauoananrtaryu. [Ipumeps! nprcrnocodneHuit
y OpPraHu3MOB: MOP(OITOTHIECKHE,
(usnonornueckue, ONOXNMHIECKHE,
noBeieHYeckre. OTHOCHTEEHOCTh
TIPUCTIOCOOTIEHHOCTH OPTaHU3MOB.
JemoncTpanun

Tabuure! u cxeMer: «[I0KpOBUTEIHCTBEHHAS
OKpacka XMBOTHBIX», «[Ipenynpexaromas
OKpacka XHBOTHBIX», «DH3n0I0rnueckue
amanranumy, «[IprcrmocobieHHOCTD
OpPraHU3MOB U €€ OTHOCHTEIILHOCTBY.
O0opyiioBanue: repoapuy pacTeHHH;
KOJIJIEKIIMM HACEKOMBIX; Yy4delia IITUILL U 3Bepeil
¢ MPUMEpaMH Pa3IMYHbIX PUCIIOCOOICHUH.
JlaGopaTopHble N NpaKkTHYecKHe padoThl

1. JJabopaTtopHas paboTa
«IIpucriocoOnenust OpraHu3MoB U UX
OTHOCHTEIIbHAA 11eJIECO00Pa3HOCTbY.

2. JJabopatopHas pabora
«3ydenne apoMopdo30B U UIHOATANI AL

Y pacTeHUH U KUBOTHBIX)

PackpriBath conepikaHue TepMUHA
TIPHUCIIOCOOJICHHOCTh OPTaHM3MOB (&1aITaIus),
apoMopdo3, MIHoaIanTaIsL.

TIpuBOMUTH KOHKPETHBIC IPUMEPHI
TIPUCTIOCOOIEHIH OpraHI3MOB
(Mopdomormueckue, pU3HOTOrHICCKHUE,
onoxuMmIeckue, nmopeaeHyeckue). OObSICHATH
MEXaHW3M BO3HHKHOBCHUS MPHCIOCOOICHUI
Y OpraHU3MOB.

IpuBoauTs nprMeps! apomMopdo30B 1
HANOAANITAlNK y PACTEHUH U KUBOTHBIX.
OOBSICHATH POSTL apOMOP(030B B OCBOSHHUN
OpraHn3MaMH HOBBIX CpeJ] OOMTaHUsL.
OOBSICHATH POJTb HAMOAIATITAIIAI

B IIPHCIIOCOOJICHUH OPTaHN3MOB K KOHKPETHBIM
YCIIOBHSIM CPEJIBL.

Jloka3bIBaTh OTHOCUTEIIBHBIN XapakTep
MPUCHOCOOIEHHOCTH U MPUBOAUTH IIPHMEPBI
OTHOCHUTEJIBHOCTH aJJalTalui.

PackprIBaTh 3HaUCHHE BHKYIIUX CHI
IBOMIOLMHU B (POPMUPOBAHUY MIPUCTIOCOO-TICHHUIA

https://bio-ege.sdamgia.ru/
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8. Bug, ero xpurepun

U CTPYKTYypa
2w

Bup, ero xpurepun u CTpyKTypa.
JemMoncTpanun

TaOmuuer u cxemer: «Kpurepuu Bunay, «Bupl-
JIBOMHHUKN», «CTPYKTypa BUJa B IPUPOAEH.

OG6opyrioBanye: repbapiy pacTeHMUI; KOIUTEKIHN

HACCKOMBIX; Uyderna MTHI] U 3Bepeil pa3HbIX
BHJIOB.

JlabopaTopHble M MpaKTUYeCcKUE PadoThI
JlaGopatopHuas paboTta «CpaBHEHHE
BHJIOB 110 MOP(OJIOrHUYECKOMY KPHTEPHIO»

PaCKpBIBaTB COACPIKAaHUEC TEPMUHOB U TTOHSTHI:

BHJ, KPUTEPUH BUJIA, ITOTUMOP(HHU3M, BUIbI-
JBOMHUKH, apeall, SKOJIOorndecKast HHIIa,
TIOMYJISIINSL, BUIOBOH KapHOTHII, KOCMOIIOJIUTEL,
SHJIEMUKH, TIOJIBUJIBI, SKOTHIIEIL.
XapaxTepn3oBaTh KpUTEPUH BHIA
(Mopdomormyeckuii, reHETHUECKHA,
OMOXNMHYECKHH, reorpadmaecKui,
JKOJIOTHUYECKUH, Onoxummaecknii). OOBSICHIATH
HEOOXOUMOCTb UCIOJIb30BAHHUS BCEH
COBOKYITHOCTH KPHTEPHEB LIS

Olpe/ieNIeHNs] BUZIOBOW TIPHHAUISKHOCTH
opranu3ma.

[lepeuncnsaTs OCHOBHBIE BHYTPHBHIOBEIE
TPYIITUPOBKH.

OOBACHATH NPUUYMHBI CYIIECTBOBAHUSI MOHO-

Y MOJTIUTUITHYECKUX BHIOB.

CpaBHHUBATh BU/IBI 110 MOP(OIOrHYECKOMY
KPUTEPHIO
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9. BugooOpa3oBaHue Kak
pe3yJIbTaT MHKPOIBOJIIOLHH.
CB#3b MUKPO3B OO

1 31H1eMHOJIOTHH

2w

Bunoobpa3oBanue Kak pe3ynbTar
MUKpPO3BOIOLMHU. N30t — KiiroueBoi
¢axTop BunoodpazoBanus. [Iyru u crocoOsr
BUJI000pa30BaHMs: AJUIONATPHYECKOES
(reorpaduyeckoe), CUMIIATPHIECKOES
(3KOIIOrMYECKOE), «MTHOBEHHOECH
(monuIuIONIM3ANKSL, THOPHIU3ALINS).
JIMTENbHOCTh SBOJIFOLIMOHHBIX POLIECCOB.
MexaHu3Mbl OPMHUPOBAHUS OHOTOTHUECKOIO
pazHooOpasusi.

Posib 3BONMIONIMOHHON OHOOrHU B pa3paboTke
Hay4HbIX METOJI0B COXPaHEHHUS
O6uopazHooOpazus. MUKPOIBOIIOIHS

1 KOIBOJIFOLHS NTAPAa3UTOB U UX XO35IEB.
MexaHu3Mbl (OPMHUPOBAHUSI YCTONYHUBOCTH

K aHTHOMOTHKAM H CIIOCOOBI OOPBOBI C HEell.

PackpeIBaTh coniepykaHue TEPMUHOB

U NOHATHI: BUA000pa30BaHUE, U3OIIALIN,
KO3BOJTIOLIHS.

XapakTepu3oBaTh BUJ000pa30BaHUE KaK
PEe3ysIbTaT MUKPOIBOJIIOLIMH.

OOBSICHATH POJIb MU30JISILMK B 00pa30BaHUU
HOBBIX BHJIOB.

XapakTepu30BaTh PasIMYHbIC COCOOBI
BH000pa30BaHusl (AJJI0NATPHYECKOE,
CHMITaTPUYECKOE).

IIpuBOAUTH KOHKPETHBIE IPUMEPBI BUJIOB,
00pa30BaBLINXCS Pa3IMYHBIMHU CIIOCOOAMH.
IIpumensTs 3HaHUA CIOCOOOB
BUA000pa30BaHus sl OOBSICHEHUS IPUUUH
MHOT'000pa3usi BUIOB.

OOBACHATH BO3HUKHOBEHUE YCTOWIMBOCTH
MIaTOreHOB K aHTHOMOTHKAM
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JemMoncTpanun

Tabawiier 1 cxempl: «Crioco0bl
BHI000pa3oBaHmsy, «I'eorpaduyeckoe
BHJI000pa30BaHKe TPEX BUIOB JIAHBIIIICH,
«IKOIIOTUYECKOE BHI000pa30BaHUE BHUIIOB

cuHULY, «Jlonumionasl pacrenuit», «KamycrHo-

peIeYHBIN THOPUII.

OO6opyrioBanve: repbapun pacTeHUI OIM3KNX
BHJIOB, 00Pa30BaBIINXCsI PA3INIHBIMH
crocobaMu

TEMA 3. MA

KPODBOJIIOLINS U EE PE3VJIBTATEHI (6 )

10. Makpo3Bosouus.
IManeonToONOrMYeCKHE METOBI
u3y4yeHus 3Boaouuu (1 4)

Mertozb! H3y4eHHs] MaKpOIBOIOIHH.
[NaneoHToNOrMYECKUE METOIbI U3Y4EHUS
spomouu. [epexoznHbie Gopmbl

u QuiloreneTHYecKre psabl OpraHU3MOB.
JeMoHcTpanmun

TaOnuupr v cxemer: «DuoreHeTHIECKuil psi
JIOIIAINY, «APXEONTEPHKCY, «3Bepo3yObIe
stepb», «Crerouedanb, «PUHUODUTED»,
«CeMeHHbIe arOPOTHUKUY.

O0opyIioBaHye: KOJUICKIMH, FepOapiu, MyJSDKH

HCKOITAEMBIX OCTaTKOB OPraHU3MOB

PackpbIBaTh CO/IEpPIKaHUE TEPMUHOB

Y TOHSTHUI: MakpodBotolus (unorenes),
nepexoHbie GOPMBI, (HHIOreHETHYECKUE
PSIABI, AJICOHTONIOTHS.

XapakTepu30BaTh MaKPOIBOIOLHUIO KaK
HaJIBUOBYIO 3BOJIOLNIO 00pa3oBaHus
KPYIHBIX TAKCOHOMHUYECKHX SIHHHUIL.
OOBSICHSTH 3HAUCHHE HAICOHTOIOTHIECKHX
HCCIIeAOBaHMIT TS OTy4eHHsT PaKTOB
9BOJTIOLIMN OPraHU3MOB.

IIprBOIUTH IPUMEPBI OPIaHU3MOB,
OTHOCSILIUXCS K MIEPEXOAHBIM (hopMam.
Ha3zpIBaTh Py OPraHU3MOB, ISl KOTOPBIX
BOCCTaHOBJICHBI (UIOrCHETHYECKUE PSBL.
CpaBHHBATB POLECCH MAKPOIBOIIOLIHI

1 MHKPOIBOJIIOLIHH
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I"paxxnaHcKOro BOCITHTaHUS,
criocoOCTByIOMEro  (POPMHUPOBAHUIO|
[poccuiickoi rpax1aHCKOH
MICHTUYHOCTH, TPUHAUICKHOCTH K
oOmHOCTH  TpakiaH Poccuiickoit
Denepayu.

[MaTpuoTHyecKoro BOCITUTAHHU,

OCHOBaHHOI'0 Ha BOCIUTaHMH JIIOOBH
K pogHoMy Kpato, Poxune, cBoemy

11. Buoreorpaguyeckue MeTOAbI
u3yvyeHus 3Bosouuu (1 v)

Buoreorpaduueckue MeTObI U3y4CHUS
sBomoru. CpaBHeHue (Giopst U GayHb
MaTepHKOB M OCTPOBOB. buoreorpaduueckue
obmactu 3emiu. BUIBI-3HAEMUKN U PEITHUKTHL
JlemoHcTpauuu

TaGunuier u cxemsr: «broreorpaduueckie 30HbI

3eminy, «JIpetidy KOHTUHEHTOBY, «PeNTUKTHI».
O0opyoBanue: repbapuu; KOJIEKIUU

PackpeIBaTh cosiepykaHue TEPMUHOB

U TIOHATHI: Ouoreorpadusi, SHICMHUKH,
PEIMKTBL

OO00CHOBBIBATh 3HAUeHUE OHoreorpaduu st
U3y4eHUs SBOJIOLIMH OPTaHU3MOB.
Tepeuucnsats 6uoreorpadudeckue obnactu
3eMii 1 OOBSICHATD IIPUYMHBI UX BBIICIICHUS.
CpaBHuBaTh GIopy u hayHy MaTepUKOB
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HApony, YBOXEHUS K  JPYrUM
Haponam  Poccuu;  mcropuueckoe
[pOCBELICHHE, (dhopmupoBaHue|
[poccuiickoro HAIL[MOHAJILHOT 0|
MCTOPHYECKOro CO3HAHUA,
[poccuiicKoii KYJIBTYPHOH
MJICHTUYHOCTH.

M3UYECKOro BOCITUTAHUS,
OPUEHTHPOBAHHOIO HY

(hopMHUpOBaHUE KYJIBTYPBI 3I0POBOIO
00paza JKM3HH W 3MOLIOHAJIBHOIO

Graronomy4us - pa3BuTHE
(busnueckux crnocoGHOCTE ¢ ydaeToMm|
BO3MOX>KHOCTEH u COCTOSIHUSA
BIIOPOBbS, HABBIKOB  0E€30I1AaCHOTrO

[OBeIECHUS B MIPUPOTHOMN u
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HAaCCKOMBIX

U OCTPOBOB, PACTEHHMS U )KUBOTHBIX PA3HBIX
ouoreorpadUUeCcKux 00IaCTeH.
TIpuBOAUTH IPHUMEPHI PETUKTOBBIX
OpraHu3MOB, BUJIOB-DHIEMUKOB.
OOBSICHATE TIPUUYKMHBI COXPAHEHUSI BUIOB-
DHJIEMHKOB U (GKMBBIX HCKOTAEMBIX)

coluanbHOM cpene, 4Ype3BblYaiiHBIX

CUTyaIHsIX.
Tpynosoro BOCIIUTAHUS,|
(OCHOBAaHHOT' O Ha BOCIIUTaHUY|
VBaXKEHHS K TpPYAY, TPYISAIIAMCA,

pe3ynbTaTaM Tpyzaa (CBOero u JIpyrux

12. DmOpuosoruyeckne

¥ CPaBHUTEJbHO-
MOpP$0JI0rn4ecKue MeToabl
W3y4eHHs IBOTIOLIH

29

DOMOPHOJIOTHYECKHE U CPABHUTEITBHO-
Mop(doTIornueckue MeTOIbI H3yIeHHS
IBOJIONMH. ['CHETHYECKHE MEXaHHU3MbI
SBOJIFOIIMK OHTOTEHE3a U TIOSIBIICHHS
SBOJFOIIMOHHBIX HOBIIECTR.

['oMosIornuHbIe U aHATOTUYHEBIE OPTaHbI.
PynumeHTapHbIe OpraHbl U aTABU3MBL.
MornexynsipHO-TeHeTHIECKHEe, OMOXUMITYECKHE
U MaTeMaTHUYeCKUE METOABI U3YUCHUS
SBOJIIONMH. ['OMOIOTHYHBIC

reHbl. COBpeMEeHHBIE METO/IbI TOCTPOCHHS
(UITOreHETHYECKHUX ICPEBLEB.

XpOMOCOMHBIE MyTallUK U SBOJIOLHS T€HOMOB.
JeMoHcTpanmmn

Iloprpeter: K. M. Bap, A. O. KoBanesckuii, ®.
Miromnnep, D. I'exkens.

Talawviier u cxemel: «HavanpHble cTaAUN
9MOPHOHAIBHOTO Pa3BUTHSI MO3BOHOYHBIX
JKUBOTHBIX», «[ OMOJIOTMYHbIC W aHATIOTHYHBIC
oprase», «PyIuMeHTb», «ATaBU3MBI»,
«XpOMOCOMHBIE HAOOPHI YeIOBeKa

M IIAMIIaH3e».

O0opy/IoBaHKe: KOIIEKIHH, TepOapur, MYJIsDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTaPHbBIX
OpraHoB U aTaBU3MOB

PackpeIBaTh coniepkaHue TEPMUHOB

U IOHATHI: 3MOpHosnorus, Mopdonorus,
TOMOJIOTMYHbIE U aHAJIOTHYHBIE OPTaHbI,
PYIMMEHTBI, aTaBU3MBbI, OHOXMMHUYECKast
TOMOJIOTHSI.

XapakTepu3oBaTh 3MOPHONIOTHYECKHUE,
CpaBHHTEIbHO-MOpdoIoruyeckue,
MOJIEKYJISIPHO-TEHETHYECKUEe, OHOXMMHYECKHE,

MaTEeMaTHYCCKUE METOIbl U3YUCHHS SBOJIFOLUHU.

OOBSICHATH 3HAUCHUE IMOPHOIOTHH,
CPaBHUTEIBHOH MOP(HOJIOr UM, MOJIEKYIISIPHOM
TeHETHUKH, OMOXUMUY, OUOMH(POPMATUKH TS
U3Y4EHHS SBOJIIOLUM OPTaHU3MOB.
OuenuBats Bknag A. O. KoBanesckoro

B Pa3BUTHE 3BOJIIOLIMOHHOIO YYEHHUS.
OnychIBaTh TEHETUYECKHE MEXAHU3MBI
9BOJIIOLIMU OHTOI'€HE3a U MOSABICHUS
9BOJIFOLMOHHBIX HOBLIECTB.

[puBOANTH IPUMEPHI ATABU3MOB

U PYJMMEHTapHbBIX OPIaHOB y Pa3iIM4YHbIX
OPraHU3MOB U OOBSCHATD IPUYUHBI HX
TIOSIBJICHHUSL.

IIpuBOANT NPUMEPBI FOMOJIOIHYHBIX

U aHAJIOTHYHBIX OPIaHOB.

CpaBHHBATh CTPOCHHUE OPI'aHOB y OPraHU3MOB
Pa3HBIX CHCTEMaTHYECKUX TPYIIIL.

IIpuBonuTh MpUMeEPHl OUOXUMUYECKOH

Y TEHHOM FOMOJIOTUH.

OtueHrBaTh 3HaYeHHE OHONH(OPMATHKH TS
H3y4eHHUs] 3aKOHOMEPHOCTEH SBOJIIOLIUN
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UTFO/Iei), OpPHUEHTAlMM Ha TPYIOBYIO
e TeNLHOCTb, HOJTy4YCHHE,
mpodeccuu, JIMYHOCTHOE
CAMOBBIp@XKEHHE B MPOJYKTHBHOM,)
HPABCTBEHHO JIOCTOMHOM TpyIe B
[pOCcCHiiCKOM 0O0IIIeCTBE, OCTHKEHUE
BBIIAOMINXCS Ppe3yibTaToOB B
podeCCHOHANBHOM JeSITETBHOCTH.

(DKOJIOrMUECKOro BOCITUTAHUS,
criocoOCTByIOMEro  (hOPMHUPOBAHUIO|
PKOJIOTHYECKOM KYJBTYpBI,
OTBETCTBEHHOT O, OepekHOro)
OTHOLICHUSI K IPHPOJIE, OKpYKaroUIeH|
cpeme Ha  OCHOBE  POCCHHCKHX|
TPaJUIIOHHBIX JTyXOBHBIX
[IEHHOCTEH, HAaBBIKOB OXpaHbl,

BaIllMThI, BOCCTAHOBJICHUS IPUPOJIBI,
OKpYXKaroLIen cpeapl.

[leHHOCTH  HAY4YHOrO  IIO3HAHUS,
OPUEHTHUPOBAHHOI'O Ha BOCIIMTaHUE
CTpemyieHHs K IIO3HaHUIO cels U

IMpyrux  JoAed,  OpUpoAsl U
oOlecTBa, K MONYYCHHIO 3HAHMIA
KaueCTBEHHOro  00pa3oBaHHMs ¢

[VI€TOM JIMYHOCTHBIX HHTEPECOB K|
00LIECTBEHHBIX MTOTPEOHOCTEH.



https://bio-ege.sdamgia.ru/
https://bio.neofamily.ru/
https://www.bio-faq.ru/
https://studarium.ru/

Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

13. O6ume 3aK0HOMEPHOCTH
IBOTIOLUHU
2w

O01IHe 3aKOHOMEPHOCTH (IIPaBHUIIA) SBOJTFOIHH.
Ipunyun cmenvt ynxyuti. Heodpatumoctb
9BOJIFOLIMH.

AnarrtuBHasi pauanus. HepaBHOMEpHOCTH
TEMITOB JBOJIOLHH.

JemoncTpanun

TaGuuibt u cxembr: «[ JIaBHbIE HATIPABIEHUSI
IBOIIOLIHNY, «O0IIHe 3aKOHOMEPHOCTH
IBOJFOLIHN

PaCKpBIBaTB COACPIKAaHUEC TEPMUHOB U TTOHSTHI:

cMeHa (YHKIMI OpraHoB, HeOOPaTUMOCTh
9BOJIIOLMY, a/IAITUBHAS paHalLys,
HEPaBHOMEPHOCTb TEMIIOB 3BOJIOLNH,
YyepeoBaHUE IIaBHBIX HAINPaBICHUH
9BOJTIOLIUH.

AHanM3UpOBATh MPUUYKMHBI YePEOBAHUS
TJIABHBIX HANPABJICHUI 3BOJIOIUH.
IpuBoANTH PUMEPBI TPOUCXOXKACHUS
OPraHU3MOB OT HECTIEIUATU3UPOBAHHBIX
TIPEJIKOB U UX MPOTrpeccHpyromen
CrienUaIn3aliy.

OOBACHATH NPUYUHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIOLNH.

IpuBoaANTS MpUMEPHI aNANTHBHON pajuanin
y OpraHu3MOB.

OOBACHATH NPUYMHBI HEOOPATUMOCTH
3BOJIOLMU
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TEMA 4. ITPOUCXOXIEHWE 1 PASBUTUE XXKM3HN HA 3EMIIE (15 u)

14. I'unote3bl BO3BHUKHOBEHHS
JKM3HH Ha 3emJie
29

HayuHsle runore3sl IPOUCXOKACHUS )KU3HH Ha
3emiie. AGroreHes u nmancrnepmus. JloHayqHbie
MIPE/ICTABIICHUS O 3aPOXKICHUH KUZHU
(xpeaumonu3m). ['unore3a mocTossHHOro
caMOo3apOXK/ICHUS )KU3HU U €€ OIPOBEpIKCHUE

onbitamu O. Peny, JI. Cnamwtanuany, JI. [lacrepa.

[IporncxoxxaeHue KU3HU U aCTPOOHONIOT HSL.
JeMoHcTpaumu

Loprpeter: ®. Peau, JI. Cnannannanmy,

JI. Macrep.

Taonuiet u cxembl: «Cxema ombita O. Pequy,
«Cxewma omsita JI. [Tactepa mo uzydeHuro
caMo3apOXKICHUS )KU3HID

PackpeIBaTh cosepkaHue TEPMUHOB

U MOHATHI: KPEALMOHN3M, BUTAIN3M,
MaHCIepMusi, abHOreHes.

W3naraths Hay4HbIE TUIIOTE3bl U TEOPHU
MIPOHCX OKJCHUS JKU3HU Ha 3emIie.

OuenuBath Bkiag ®@. Penu, JI. Cnamnanuanmy,
JI. ITactepa B hOopMUpOBaHUE HAYIHBIX
B3IUISJIOB HA MIPOUCXOXKICHHE XKU3HU Ha 3emite.
[epeuncnaTb craauy pa3BUTHS KU3HU HA
3emiie, COracHO TEOpHU OHOII033a
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["paxaHckoro BOCIIUTAHUS,
criocoOcTBytomEero  (hOPMUPOBAHUIO)
[poccuiickoi rpa)x1aHCKOU
MICHTUYHOCTH, IPUHAUIEHOCTH K
oOmHOCTH  TpakiaH — Poccuiickoif]
Denepanyu.

[MaTpuoTnueckoro BOCIIUTAHUS,

OCHOBaHHOI'0 Ha BOCIUTaHMH JIIOOBH
K pomHOMY Kpato, Ponune, cBoemy]

15. OcHOBHBIE 3TaNbI
HEOPraHUYecKOii IBOTIOINH
2y

OCHOBHBIE 3TaIlbl HEOPTaHMIECKO! IBOITIOLIIH.
[InanerapHas (reonoruyeckast) 3BOIIOIHSL.
Xumuueckast SBOIONMSA. AOMOTeHHBIN CHHTE3

PackpriBath conepxanue TEPMUHOB
M TTOHATHUH: Ie0JIOTUYeCKast SBOJIOIHS,
XUMHUYECKast YBOJIOIHS, A0UOTCHHBIN CHHTE3,

https://bio-ege.sdamgia.ru/
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Hapomy, YBaXEHUs K  JPyrum
Hapomam  PoccuM;  MCTOpHYECKOE]
[pOCBEIIEHNE, (dhopmupoBaHue]
[poccuiickoro HaIlMOHAJIBHOT 0|
MCTOPUYECKOr0 CO3HAHWU,
[poccuiickoi KYJbTYPHOU
MIEHTUYHOCTH.

[duznueckoro BOCITUTaHMSL,)
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" KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

OpraHMYECKHX BEIIECTB U3 HEOPTaHUYECKUX.
Omnbit C. Mwwiepa u I. FOpu. O6pazoanrie
HONUMEPOB 13 MOHOMepoB. KoanepBarhas
rurnore3a A. U. OnapuHa, runoresa rnepBUYHOro
Oynbona Jx. XomnneiiHa, reHeTHYeCKas TUIIOTe3a
I'. Ménnepa. Putosmmsl (T. Uek) u rumoresa
«vmpa PHK» V. T'mnbepra. ©@opmupoBanme
MeMOpaH U BO3HUKHOBEHHE MPOTOKIICTKH.
JemoncTpanun

Hoprpersr: C. Munnep, I'. I0pu, A. U. Ona-pun,
Jbx. Xonpeiin, I'. Ménnep.

TaOmuuer u cxemer: «Cxema onbira C. Muiepa,
I'. YOpm», «O1ansl HeOpraHMYeCKOH
IBOJIFOLIUNY.

JlaGopaTopHble 1 NpaKkTHYecKHe padoThl
BupryanbHas naGopaTopHas
pabora «MonenupoBaHue ONBITOB
Munnepa—IOpu 1o H3y4eHHI0 a0HOr€HHOTO
CHHTE3a OpPraHUYECKUX COCIMHEHMIT

B IIEPBUYHOI aTMocdepe»

TepBUYHAS aTMOCc(epa, KoarepBaTHBIC KaIly,
PHOO3MMBI, TIPOOHOHTHI.

Xapakrepru3oBaTh OCHOBHBIE JTaIbl
XAMUYECKON SBOJTFOITHH.

HazpiBath Xumuueckuii coctaB MepBUYHON
aTMo-cepsl 3emiTm.

OnenuBats Bkiag C. Mumnepa, I'. FOpuy,

T. Yeka, Y. 'mibepTa B popMupoBanue
HaYYHBIX B3IJIAZ0B Ha MPOUCXOXKICHUE KU3HU
Ha 3emire.

OnuckIBaTh yCIIOBUSI, HEOOXOAUMBIE IS
aOMOreHHOT 0 CHHTE3a OpPraHMYeCKUX
COCJIMHECHUH.

IIpuBOIUTE TPUMEPBI MOJIEKYJI, Y KOTOPBIX
BO3HHKIIU MPOIECCH T€HETHIECKOr0
KOITHPOBAaHUS U (pepMeHTaTUBHAS AKTHBHOCTb.
OOOCHOBBIBATH HEBO3MOKHOCTH TOBTOPHOTO
BO3HMKHOBCHHS KM3HU Ha 3eMIIe

https://www.bio-fag.ru/
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OPMEHTUPOBAHHOT O Hal
(hopMupoBaHHe KyIBTYPHI 37J0pPOBOTO|
o0paza JKM3HH H OSMOLHOHAIBHOIO

Ormaronomyauns - pas3BuTHE
(bu3MUEeCcKNX CIOCOOHOCTEH ¢ ydeToM|
BO3MOXKHOCTEH u COCTOSTHHS]
BIIOPOBbS, HABBIKOB  0E30MACHOr0

ITOBEACHUS B TIPUPOTHOM 31
colMagbHON cpeie, Ype3BbIYAHHBIX|

CHTyalusX.
Tpynosoro BOCIHMTAHNS,
OCHOBaHHOT O Ha BOCIUTAHUY
YBOKCHHA K TPYHY, TPYIAIUMCH,

[pe3ynbTaTaM Tpyaa (CBOero u JIpyrux
ITro/Ieil), OpHEHTAllMK Ha TPYHIOBYIO
INesATeNbHOCTS, HOJTy4EHHE,
npodeccun, JIMYHOCTHOE
CAMOBBIP@XXGHHE B MPOJYKTHUBHOM,)
HPaBCTBEHHO JIOCTOMHOM TpyIe B
[poccuiickoM 0OIecTBE, OCTHKEHUE

16. UcTopus 3emjiu U MeTOABI €€

H3y4Y€HUS

(1)

Hcropus 3emnu u MeTobl €€ U3ydeHHsL.
Hckonaemble OpraHMYeCKHE OCTATKH.
I'eoxpononorus u e€ meroasl. OTHOCUTENIbHAS
1 abCOIOTHAsI TEOXPOHOIOTHSL.
I'eoxpoHonoruyeckas Imkana: 0Hsl, 3pbl,
MIEPUOJIBI, STIOXH.

JeMoHcTpauuu

Tabauiier 1 cxeMmbl: «I €0XpOHOIOrHYecKas
IKagay.

O06opyIoBaHNe: KOJUIEKIIMH OKaMEHENOCTEeH,
TIOJIE3HBIX MCKOMAEMBbIX; MYISKH OPTaHHYECKUX
OCTAaTKOB OPT'aHU3MOB.

JlaGopaTopHble H NPaKTHYecKUe padoThl
JlabopaTtopuas pabota «3ydenue

1 OMHCaHHE HCKOMAaeMbIX OCTaTKOB JPEBHUX
OpPraHU3MOB)

PackpeIBaTh cosepkaHue TEPMUHOB

U NOHATHI: T€OXPOHOJIOrHs (OTHOCUTENbHAS,
a0COJIOTHAs), OKAMEHEJIOCTH, METO/IbI
T'€OXPOHOJIOT UM, T€OXPOHOIOIMYECKas! IIKaa:
90HBI, 3Pbl, HEPHO/bI, TOXH.
XapakTepu30oBaTh METO/IbI U3Y4EHHSI HCTOPUU
3emiu.

Ilepeuncnars pa3aensl reoXpOHOIOrHYECKON
LIKAJIBI.

OueHnBaTh 3HAUEHHE HCKOIAEMBIX OCTaTKOB
JULSL U3Y4EHMS] HCTOPHHU PAa3BUTHUS )KU3HH Ha
3eme.

OOBACHATH XapakTep pachpeaeeHus
HCKOIaE€MbIX OCTATKOB B 3¢MHOM KOpe.
CpaBHHBaTh METO/IBI a0COIIOTHOM

U OTHOCHTEJNBHOH Ie0XPOHOJIOT U
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BbI TAFOIIUXCS pe3yabTaToB B
podecCHOHAIBHOM AESTETbHOCTH.

(DKOJIOrMUECKOro BOCIIUTAHUS,
criocoOCTBytOIEero  (hOPMUPOBAHUIO)
PKOJIOrMYECKOI KYJBTYPHI,
OTBETCTBEHHOT O, OepeKHOro|
OTHOLLCHUS K NIPUPOJIE, OKPYXKAIOIIEH|
cpele Ha  OCHOBE  POCCHHCKHX|
TPaJAMLIHOHHBIX JIYXOBHBIX
[IEHHOCTEH, HaBBIKOB OXpaHbl,

BaIllMThI, BOCCTAHOBJICHUS IPUPOJIBI,
OKpYXKaroLIeH cpeapl.

[leHHOCTH  HAYYHOrO  IO3HAHUS,
OPUEHTHPOBAHHOIO Ha BOCIIHTaHUE
CTpeMJIeHHSI K TIIO3HAHHMIO ce0s M
mpyrux  Jojnen, MPUPOABI u
oOlecTBa, K MONYYEHHIO 3HAHUIA
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
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DNEKTPOHHBIE

00pa3oBaTeIIbHBIE PECYPCH

BocnuTaTtenbHble 3agaun

17. HayaJbHbIe 3Tanbl
OPraHu4ecKoi IBOJTIOLUHN

(149)

HauanbHble 3Tars! OpraHn4eckoi SBOIOIHN.
[NosiBNIEHNE ¥ YBOJIOLNS TIEPBBIX KIIETOK.
Opomoryst Metabonmm3ma. BosHUKHOBEHME
nepBbIX 9KocrucTeM. CoBpeMeHHbIe MUKPOOHEIE
OMOIIIEHKN KaK aHaJIor MepBBIX Ha 3emire
coobmiectB. Ctpomaronutsl. [IpokapHOTEI

1 3yKapHoThL. [Iponcxokienne s3ykapuoT
(cumbmorenes). DBOIOIMOHHOE

TIPOUCX OKIICHHE BUPYCOB.

JlemoHcTpanun

TaOnuuer v cxemer: «HavanbHbIe dTarbl
OpPraHUYEeCcKOH 3BOIIOIUNY, «CxeMa
00pa30BaHuUs FYKapHoT MYTEM CHMOHOTeHE3a,
«CtpoeHue BUpyca»

PackpeiBath conepxaHue TEPMUHOB

U NOHSTUH: «IIOCIEeIHUNA YHUBEPCAIbHBII
00IIHit TPEOK», OTHOKIETOYHBIE OPTaHU3MEI,
TIPOKAPHOTHI, DYKapHOTHI, CHMOHOT €HE3.
XapaKkTepu30BaTh Ha4yaJIbHbIE 3TaIlbI
OpraHNYECKON 3BOITFOLUH.

IIpuBoanTs iprMeps! apomMopdo30B

TIEPBBIX OIHOKJIETOUHBIX OPTaHU3MOB.
XapaKkTepu30BaTh OCHOBHBIE MOT0KEHHS

1 JIOKa3aTeNIbCTBA TUIIOTE3bI CUMOHOreHe3a.
JlokaspIBaTh MOMyaBTOHOMHOCTh MUTOXOHAPHIA
U IUTACTU]I, UX MPO-UC-XOXK-AECHUE OT
TIPOKaPUOTHYECKUX KIIETOK.

JlenaTb BBIBOJIBI O 3HAUEHUH BOSHUKHOBEHHMS
(dorocunTesa, popMupoBaHuS Aapa I
JanbHEHIIero pa3sBUTHs XKHU3HU Ha 3eMie.
XapakTepu3oBaTh TUNOTE3bI POUCXOKICHUS
BUPYCOB
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KaueCTBEHHOr0  00Opa3oBaHHs ¢
[y4ETOM JIMYHOCTHBIX HMHTEPECOB M
OOIIIECTBEHHBIX MOTPEOHOCTEH.

18. DBouronus sykapuor

(1)

[poucxoxaeHre MHOTOKJICTOYHBIX
oprann3MoB. Bo3HUKHOBEHHE OCHOBHBIX TPYIIT
MHOI'OKJIETOUHBIX OPraHu3MoB. JleMoHcTpamun
Lloptper: Y. . MeuHukoB.

Tabnuiiel u cxembl; «HavanbHble STAIbI
OpPraHUYECcKOH 3BOIOLUNY, «CHcTeMa KUBOH
TIPUPOIBDY

PaCKpI:IBaTI: COAEPIKaHNE TEPMUHOB U MOHATHUH:

MIPOKAPHOTHI, SyKapHOThI, MHOI'OKJIETOYHOCTb,
Crienuanu3anys KJIeToK, BUPYChI.
XapakTepu3oBaTh HPOUCXOXKIICHHIE
MHOT'OKJIETOUHBIX OPIaHU3MOB.

CpaBHUBATh OCOOCHHOCTH 3YKapHOTHYECKHX
U IPOKapHOTHYECKUX OPTaHU3MOB.

HasbiBaTh OCHOBHBIE apoMOpP(O3bI 3YKAPUOT
U OLICHUBATh MX 3HAUYCHUE JUISl JaJIbHEHILIEro
Pa3BUTHUS KU3HU

https://bio-ege.sdamgia.ru/

https://bio.neofamily.ru/

https://www.bio-fag.ru/

https://studarium.ru/

19. OcHOBHBI€ 3TaNbI IBOJIIOIUH

PaACTUTEJIBbHOI'0 MUPa

(14)

OCHOBHBIE 3TaIlbl IBOJIIOLUY BBICIIUX
pacrenuit. OcHOBHBIE apoMOP(]O3bI pacTeHH.
Boixon pactenuii Ha cynty. [losiBnenue
CTOPOBBIX PACTEHMI U 3aBOEBAHUE UMM CYIIIH.
CeMeHHBIE paCTEHHS.

PackpeiBarh conepxaHue TEPMUHOB U TIOHATHIA:

BOZIOPOCIIH, PUHHO(DHUTEL, MXH,
MaoOPOTHUKOOOPa3HbIEe, CEMEHHbIE
MANOPOTHHUKH, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, OECIION0e MOKOTIEeHHE
(criopocurt), monoBoe MokoneHne (raMeTouT).
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00pazoBarebHbIE PECYPCHI
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[IponcxoxaeHue IBETKOBBIX PACTEHUH.
JemoncTpanun

TaOuier v cxemer: «ApoMopQO3bI PaCTEHUID,
«PuHIOGUTEIY, «OTHOKICTOYHBIC BOJOPOCIIH,
«MHOTOKJIETOYHBIE BOAOPOCINY, «MXM»,
«[TarmopoTHuKMY, «I 0IOCEMEHHBIE PaCTEHUS,
«OpraHbl IBETKOBBIX PaCTEHHI.
OO6opyrioBanve: repObapuy PaCTCHU Pa3ITNIHBIX
OT/IENIOB.

JlaGopaTopHbIe H NPAKTHYECKHE PadoThI
[IpakTtuueckas pabora «3yueHne
0COOCHHOCTEH CTPOCHHS PaCTEHUI Pa3HBIX
OTZEJIOB»

[lepeuncisaTs OCHOBHBIE 3TAIlbl SBONIOHN
PacTUTENHHOTO MUpA.

HassiBate OCHOBHEIE apOMOp(hO3BI pacTeHMI
¥ OIIEHWBATh UX JBOIIOIMOHHOE 3HAYCHHUE.
CpaBHHBaTh OCOOEHHOCTH CTPOSHHUS paCTeHUH
Pa3HBIX OT/EIIOB
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20. OcHOBHBIE 3TANBI BOJIIOIHNH
JKHBOTHOI0 MHpPa
29

OCHOBHBIE 3TaIlbI YBOJIIOIAH KHBOTHOTO MHPA.
OcHoBHBIE apoMop(} 036l KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3psIB — HOSIBIICHUE
COBPEMEHHBIX TUTIOB. [IepBBIe XOpIOBEIE
JKUBOTHEIE. J)KU3HB B BoJie. DBOIIOINS
MO3BOHOYHBIX. [Ipo-nucxoxxaeHne aMpuomii

u penrini. [IporcxoxkieHne MIIEKOUTAIOIIIX
1 TITHIL

[puHnun karoveBoro apomopgosa.

OcBoeHre 0eCrIO3BOHOYHBIMU U TI03BOHOYHBIMH
JKHBOTHBIMH CYIIIH.

JlemoncTpanun

TaGnure! 1 cxeMer: «CxemMa pa3BUTHS
YKHBOTHOTO MHPa», «ApOMOP(O3bI )KUBOTHBIXY,
«[Ipocreiimue», «KuieyHononocTHsIEY,
«[Tnockue uepBuy», «HneHucronorue, «PuIOb,
«3eMHOBOIHBIEY, «IIpecMbIKaroIuecs,
«[ITnup», «MiekonuTaromme.
OO00pVY/IOBaHNUE: KOJUICKIIMH HACEKOMBIX;
BIIQXKHBIE MTPENaPaThl KUBOTHBIX; PAKOBUHEI
MOJIITFOCKOB; KOJJIEKIUH UTJIOKOXKHX; CKEIEThI
M03BOHOYHBIX KMBOTHBIX; Uydesia ITHUL]

U 3BEpen.

JlaGopaTopHble M NpaKkTHYecKHe padoThl
IIpaktuueckas padora «3yueHue
0COOEHHOCTEH CTPOEHHMS ITO3BOHOYHBIX
JKMBOTHBIX»

PackpbIBaTh COAEpPIKaHHUE TEPMUHOB

U HOHSTHIA: IPOCTEHIINE, IUIACTHHYATEIE,
KHUIICYHOIIOIOCTHEIE, IUIOCKUE YEePBH,
YIEHUCTOHOIHE, PHIOBI, 36MHOBOJHBIE,
IPECMBIKAIOIINECS], ITHIIEI, MICKOIUTAIOIIHE,
SKTOZIEpMa, SHTOZIEPMA, Me30JIepMa,
JIBYCTOPOHHSISI CHMMETPHSI, TEIIOKPOBHOCTb.
TepeunciIsaTb OCHOBHBIE 3TAIb! YBOIIOLUH
JKUBOTHOTO MUpA.

Ha3bIBaTb OCHOBHBIE IIpeaanTaliy,
CIIOCOOCTBOBABILNE BBIXOIY )KMBOTHBIX Ha
cymry.

OneHHBATh 3HAYCHUE PA3BUTHSI HEPBHOMN
CHCTEMBI ULl IIPUCIIOCOOICHHUS! )KUBOTHBIX

K YCJIOBHSIM OKPYXKAIOIIEH CPEBI.
OOBACHATH IPUUHHBI IBOIIOLIHOHHOTO
paciBeTa HACEKOMBIX, KOCTHBIX PBIO, IITHII,
MJIEKOITUTAOIIHX
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21. Pa3BurHe xu3HHM Ha 3emiie
(KR))

Pa3Burue xxu3HM Ha 3emiie 1o spam

Y TIEpUOZIaM: apXei, IpOTepO30i, Maneo3ou,
Me3030H, KaitHo30ii. O01ast XapaKTepUCTHKA
KJIMMaTa ¥ Te0J0rH4eCcKuX IpOoLECCOB.
TTosiBieHHE M pacLBET XapaKTEPHBIX
OpraHu3MOB. YTJIe00pa30BaHHE: ero yCIOBHs
U BIIMSIHUE HA Ia30BbIil cOCTaB aTMOC(epsbl.
MaccoBble BBIMUpPaHHs — 3KOJIOTHUECKHEe
KPH3UCHI MPOLILIOTO.

PackpbiBarh conepxanue TEpPMUHOB

U TIOHATHI: apXeil, apxebaKTepuH,
nraHoOaKTepuH, IPOTEPO30H, MaJIC030M,
KeMOpHii, OpJIOBHK, CHUITYp, ICBOH, KapOOH,
niepMb, [lanres, Tetuc, TpUIOOUTHI,
PUHHODHUTBL, PAKOCKOPITHOHBI, TAHIMPHBIE
PpBIOBI, KOTHII03aBPbI, Me3030i, | 'oHIBaHa,
JlaBpasus, Tpuac, 1opa, Mei, XBOHHBIE,
THHKT'OBBIC, CATOBHUKOBBIC, OCJIEMHHUTHI,
aMMOHHTHI,
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HpI/I‘lI/IHBI " CIICACTBUS MaCCOBBIX BLIMHpaHHﬁ.

CoBpeMeHHBIH YKOJIOrHIECKHI KPH3HC, €TO
ocobennocty. [Ipobiema coxpaHeHHS
Ooropa3Ho00pasus Ha 3eMie.
JemoncTpanun

TaOnuier v cxemer: «Pa3BHUTHE KI3HI

B apXeucKkoit apey, «Pa3BuTHe )XHU3HU

B MPOTEPO30MCKOI 3pen, «Pa3BuTHE KU3HU
B NTAJICO30HUCKOM 3pey, «Pa3BuTne )XU3HU

B M€3030HCcKOi 3pe», «Pa3BuTHe XU3HI

B KalfHO30MCKOH 3pe»

JMHO3aBPBI, apXEONTEPHKC,
MIOKPBITOCEMEHHbIE, KaiHO301, IaJieoreH,
HEOI'€H, aHTPOIIOT €H, MACCOBOE BEIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KH3HH Ha 3emiie
T10 3paM ¥ IIepPHOJaM.

YcraHaBMuBaTh 3aBUCHMOCTE MEXITY
TeOJIOTMIECKUMH MPOIECCaMH, I3MECHEHHSIMHU
KJIMMaTa ¥ IPOIeCCaMH B KUBOU TIPHPOTIE.
OOBSICHATH IPUYUHBI paciBeTa
CHCTEMAaTHYECKHX TPYITI OPraHU3MOB

B Pa3JINYHbIC dPbI U TIEPUOJIBL.
AHanM3UpOBaTh NPHYUHBI U CIICACTBHS
MaCCOBBIX BBIMHPaHHH.

HasbiBaTh ocHOBHBIE apoMOp(O3bI PACTEHUH
W )KUBOTHBIX.

IpuBoanTH NMpUMEPHI NEPEXOAHBIX HOPM
OpraHu3MOB.

AHaM3MpOBATh ITYTH PEIICHUS MPOOIEMBI
coxpaHeHus OnopazHooOpa3us Ha 3emie
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22. CoBpeMeHHas1 cUCTEMA
OpPraHu4ecKoro Mupa
24

CoBpeMeHHas cHCTeMa OPraHM4ecKoro MUpa.
[puHnume! kiaccudukanmu

oprann3MoB. OCHOBHEIE CHCTEMaTHUECKUE
TpYIIBI OPraHU3MOB.

JemoncTpanun

TaOmuuer u cxemer: «CoBpeMeHHas cUCTEMa
OpPraHUYECKOro MUpPa»

PackprIBaTh copeprkaHue TEPMUHOB

1 TIOHATHIL: OaKTepHu, apXeH, BBICIINE
pacTeHus, 3eJ1EHbIe BOTOPOCIH, OarpsHKH,
Oypble BOJIOPOCITH, MOXOBHUTHEIE,
TaITOPOTHUKOBH/IHBIE, XBOIIIEBHUIHBIE,
IUTayHOBH/IHBIE, TOJIOCEMEHHBIE,
TTOKPBITOCEMEHHBIE, IPOTHCTEI,
KHIIIEYHOIIOJIOCTHBIE, TUIOCKHE YEPBH, KPYTJIbIe
YepBH, KOJIbUAThIe YepBH, WICHHCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOPJIOBBIE, TPUOBI,
JUIIa{HAKY, BUPYCHI.

XapakTepu3oBaTh COBPEMEHHYIO CHCTEMY
OpraHNYeCcKOro MHUpa; Ha3bIBATh OCHOBHBIE
CHCTEMaTHYECKHE IPYIITBl OPTaHU3MOB.
OOBSICHATH MPUHIUITEI KITaCCU(PHUKAIIN
OpraHU3MOB.

INepeuncnaTb OCHOBHBIE NPH3HAKU NIPOKAPHOT,
pacTeHuit, >KUBOTHBIX, TPUOOB, KPACHBIX

U OypbIX BOZOPOCIICH.

[puBoaNTH MpUMEPHI Npe/ICTaBUTENEH
OCHOBHBIX CHCTEMaTHYECKHX TPYIIT
OpraHU3MOB
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TEMA 5. IPOUCXOXJAEHUE YEJIOBEKA — AHTPOIIOI'EHES3 (1

0y)

23. AHTPONOJIOTHSI — HAyKa
0 YeJIoBeKe

(19

Paznensl u 3anaun anTpononoruu. Metoasl
AHTPOIOJIOTMH.

JeMoHcTpauuun

Tabauiier 1 cxembl: «MeToabl aHTPOIOIOT M.
O00py/I0BaHKE: MYIISDKU OKAMEHEJIOCTEH,
IPEIMETOB MAaTEPHATILHON KYJIBTYPbI IIPE/IKOB
4enoBeka; (ororpadun HAXOIOK HCKOMAEMBIX
OCTaTKOB YEJIOBEKa

PackpeIBaTh cosiepykaHue TEPMUHOB

U TOHATHI: aHTPOIOJIOr s, MOP(OIIOTHs,
AHTPOIIOr'€He3, AaHTPOIIOMETPHS,
PEKOHCTPYKLHS, apXeoyorus, 3THOrpadus.
HasbiBaTh pa3zaernsl U 331a44 aHTPOIOJIOT UH.
XapakTepu30BaTh METO/bI AHTPOIIOJIOT UK

U CPAaBHHUBATh HX MEXIY COOOM.

Be1enaTh BOIPOCH! 3BONIOLUH YeTIOBEKA,
HCCIeyeMble TIPH MTOMOIIN Pa3IM4HbIX
METO/I0B
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["paxaHckoro BOCIIUTAHUS,
criocoOCTByIOIEro  (hOPMHUPOBAHUIO)
[poccuiicKoi TPaXKAaHCKOH|
MICHTUYHOCTH, TPUHAUIEKHOCTH K
0OLIHOCTH  TpakaaH  PoccHiickoif]
Deneparnyu.

[MaTpuoTnueckoro BOCIIUTaHUS,

OCHOBAaHHOTO Ha BOCIMTAaHUH JIIOOBY
K pooHoMy Kpato, Poaune, cBoemy]

24. Pa3BuTHe npeacTaBJieHUu
0 MPOMCXOKIEHHH YeJI0BEeKa

CraHOBNIEHHUE MPEACTABICHHU O MPOUCXOKICHIN
yenoBeKa. Pennruo3nbie Bo33peHusl.

PackpsIBaTh copepxaHie TEPMUHOB
U TIOHATHI: aHTPOIIOT€HHAS TEOPUs, TPYA0Bast

https://bio-ege.sdamgia.ru/

HApomy, YBaXEHUs K  JIPyrum
Hapomam  PoccuM;  MCTOpHYECKO€]
[pOCBEIIeHNE, (dhopmupoBaHue|
[poccuiickoro HAIMOHAJIBHOTO|
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(14)

CoBpeMeHHbIE HAyYHBIE TEOPUH.
JemMoncTpanun

Iloprper: Y. /lapBus.

TaOuuier 1 cxemer: «MeToIBI aHTPOIIOJIOTHI.
O06opyrioBanye: MyJISKA OKaMEHeIoCTeH,
MIPEAMETOB MaTePHAITBEHONH KYJIBTYPHI TIPEIKOB
YeJIOBeKa; PerpoayKInH ((oTorpadun) KapTHH
¢ MH(DOITOTYECKUMU 1 OHOJICHCKUME
CIO’KETaMH TIPOMCXOKICHUSI YeI0BeKa

teopust, Homo sapiens.

OuenuBarth Bkiaag Y. JapBuHa B pa3BuTue
NIPEJICTABICHUM O IPOUCXOKACHUH YEJIOBEKA.
ApryMEeHTUPOBAHHO KPUTUKOBATh
PEIUTUO3HBIC IPEACTABIICHUS

O IMMPOUCXOKIACHUH Y€JIOBEKA C MMO3UITUN
€CTCCTBCHHBIX HAYK.

XapaKTemeBaTL Hay4YHbIC TCOPHUHN
MPOUCXOXKJACHUS YE€JIOBEKA

https://bio.neofamily.ru/
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MCTOPHYECKOro CO3HAHWU,
[poccuiickoi KYJIbTYPHOH
MIEHTUIHOCTH.

du3naeckoro BOCITHTaHNS,
OPHEHTHPOBAHHOTO Hal

(hopMupoBaHHe KyIbTYPHI 37J0pPOBOTO|
oOpa3a JKH3HH ¥ SMOIMOHAIBHOTIO)

25. MecTo 4ejioBeKa B CHCTEME
OpraHu4ecKoro Mupa

(1)

CXOJCTBO YeNIOBEKA C )KUBOTHBIMH.
CucreMaTH4ecKoe MOJIOKEHHE YeNIOBEeKa.
CBuIeTENBCTBA CXO/ICTBA YEIOBEKa

C )KUBOTHBIMH: CPaBHHUTEIBHO-
MOpGO-JIoruuecKue, IMOPHONIOrHIECKHE,
(b13H0II0r0-0MOXUMHYECKHE, TOBEJCHYECKHE.
OTaM4us 4esoBeKa OT KUBOTHBIX.
[psAMOX0XkIeHHE U KOMILIEKC CBA3aHHBIX C HUM
IpU3HAKOB. Pa3BuTHE rOI0BHOrO MO3ra

1 BTOPOI CHI'HAIbHOM CHCTEMBI.
JeMoHcTpanmmn

Tabauibl 1 cxeMbl: «I"0JIOBHOIM MO3T YE€JIOBEKA,
«HenoBexooOpa3Hbie 00e3bsHBD), «CKener
YEJIOBEKA U CKEeNET LIMMIIaH3e», «PyIuMeHTbI

U aTaBU3MBIY.

OO00PVIIOBAHNE; CKEJIET YEIO0BEKa; MOAEIIh
yepera 4eJIOBeKa U yepera IUMIIAH3€; MOZEIIb
KUCTH 4eJIOBEKA U KMCTH IIMMIIaH3e.
JlaGopaTopHble 1 NpaKTHYecKHe padoThl
JlabopaTtopuas pabota «3ydeHue
0COOEHHOCTEH CTPOEHHUS CKENeTa YelloBeKa,
CBSI3aHHBIX C IIPSIMOXOXKIICHHEM»

PaCKpBIBaTL COACPI)KaHUE TEPMHUHOB U TTIOHAT! 13178

PYIMIMEHTEHI y YeIOBEKa, aTaBU3MBI y YETIOBEKA,

NPSIMOXOXKJICHUE, BTOpasi CUTHAJIbHAsA CUCTEMA.

OnpenersiTh CHCTEMaTHIECKOe TIONOKEHHE
YeJIoBeKa B OPraHMIeCKOM MHpE.
BBISBIIATB YepThI CXOACTBA M PA3ITHUNSL
YeJI0BeKa U )KUBOTHBIX.

XapakTepu30BaTh CBUJIETEIHCTBA CXOJCTBA
YeJIoBeKa U )KUBOTHBIX (CPaBHUTEIBHO-
Mopdororudyeckue, 3MOpPHONIOrHYECcKHUe,

(U3MONIOro-0MOXUMHUYECKHE, TTOBEICHICCKHE).

IIpuBoanTH NpUMeEpBI aTaBU3MOB

U PyAUMEHTOB y 4eJIOBEKa.

OnuceiBaTh NPU3HAKU YETI0BEKA,
copmupoBaBIIMecs B CBSI3U C IPEBECHBIM

00pa3oM KU3HHU MPEIKOB U MPSAMOXOXKICHHEM.

BBISBIISTE IPUYIMHBI OCOOCHHOCTEH CTPOSHUSI
yeperia YenoBeKa 110 CPaBHEHUIO

C 4eJIOBEKOOOPa3HBIMH 00€3bSIHAMH.
CpaBHUBaTh OPYAUHHYIO 1ESTEIBHOCT
YeJIoBeKa U )KUBOTHBIX.

CpaBHUBaTh 0OCOOCHHOCTH BBICIIIEH HEPBHOM
JIeATENbHOCTH YeJIOBEeKa M )KUBOTHBIX
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Ormaronomyauns - pas3BuTHE
(bu3mueckux crocoGHOCTEH ¢ ydeToMm|
BO3MOXKHOCTEH u COCTOSTHHS]
3IIOPOBbS, HABBIKOB  0E€30I1ACHOIO

MOBEIECHUS B MIPUPOIHOMI 41
COLIMAJIbHOM  cpefie, 4Ype3BblYaiiHbIX|

CUTYaIHsX.
Tpynosoro BOCITMTaHUS,
OCHOBaHHOI'0 Ha BOCITUTaHHY]
YBOKCHHA K TPYHY, TPYIAIUMCH,

[pe3ynbTaTaM Tpyzaa (CBOEro M Ipyrux
irozeit), OpUEHTALUH Ha TPYAOBYIO
INesATeNbHOCTS, HOJTy4EHHE,
npodeccun, JIMYHOCTHOE
CAMOBBIp@XXEHHE B HPOJYKTHBHOM,)
HPaBCTBEHHO JIOCTOMHOM Tpyne B
[poccuiickoM 0OIIEeCTBE, OCTHKEHUE
BBIIAOIINXCS pe3yNbTaToB B
podecCHOHAIBHOM e TETbHOCTH.

(DKOJIOrMUeCKOro BOCIIUTAHU,
criocoOCTByIOIEro  (hOPMHUPOBAHUIO|
KOOI MYECKON KYJIBTYPHI,
OTBETCTBEHHOT O, OepeKHOro|
OTHOLLCHUS K IIPUPOJIE, OKPYIKAIOIIEH]
cpele Ha  OCHOBE  POCCHHCKHX|
TPaJMLIMOHHBIX JIYXOBHBIX
IIEHHOCTEH, HaBBIKOB OXpaHBbl,

26. [Inxyumue cuisbl (pakropsr)
aHTpOIOreHe3a
2w

Jemxyuue cuibl (GakTopbl) aHTPO-MOTeHe3a:
6uonoruyeckue, conuanbaple. COOTHOLIEHNE
OMOJOTUYECKUX U COIUATBHBIX (PaKTOPOB

B aHTPOIIOTCHE3e.

PackpsIBaTh copepxaHie TEPMUHOB

U TIOHSTHI: HAaCleICTBEHHAs! H3MEHIHUBOCTH,
€CTEeCTBEHHBIN 0TOOp, OpyauitHas
JeATEeNbHOCTD, TPYNIIOBOE COTPYIHUIECTBO,

https://bio-ege.sdamgia.ru/
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BaIlUThI, BOCCTAHOBJIEHHS HPHUPOJBL,
OKpY>KaloLlel cpeapl.

LlenHOCTH  HAay4HOrO  IO3HAHMS,
OPUEHTUPOBAHHOTO HAa BOCIHTaHHUE]
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JemMoncTpanun

TaOuuier u cxemer: «J[BIDKyIIINE CHITBI
AHTPOIOT€HE3a).

OO6opyIioBaHye: MYJISKH TIPEIMETOB
MaTepUaTbHON KYJIBTYPHI IPEIKOB YeI0oBeKa

o0IIIeHHE, PeYb.
XapaxkTepu3oBarh JIBIKYIHE CHIIBI
AHTPOIOreHe3a: OHOIIOrMIECKHE U COIMaIbHbIE

https://www.bio-fag.ru/
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CTpEMJICHHA K IIO3HAHUIO ceds

Inpyrux  mozew, HIPUPOABI U
o0IIecTBa, K TIONYYCHUIO 3HAHHIA,
KaueCTBEHHOro  oOpa3oBaHHs (|

Y4€TOM JIMYHOCTHBIX HHTEPECOB U

27. OcHOBHBIE CTAAUH
aHTpOINOreHe3a
29

OCHOBHBIE CTaJJM aHTPOIIOreHe3a. PanHne
YeJI0BeKooOpa3Hble 00e3bsHbI (TIPOKOHCYIET) 1
paHHHE TTIOHTUBl —

o0lIue NpeKy 4enoBeKooOpa3HbIX 00€3bsH U
Tozieil. ABCTpanoNUTEeKN — JBYHOTHE TNPEAKH
mozieil. UenoBek yMenslii, mepBbIe
H3TOTOBJICHUSI Opyanii Tpyaa. YenoBek
MIPSIMOXOASALIMI U NTEePBBIN BBIXO JTFOCH 3a
nipenens! Appuku. Yenosek reiinensoeprekuii —
00LIMii IPeIoK HeaHAEPTAIbCKOT0 YEIOBEeKa 1
YyeJloBeKa pa3yMHOro. Yenosek
HEaHAEPTaIbCKUH KaK BUJ JIFO/IEH XOI0IHOTO
KIMMara. YenoBek pa3yMHbIH COBPEMEHHOTO
THIA, ICHUCOBCKHUI UENIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npezieiaMu AQpHKH.
[TaneoreHeTyka U ManeoreHOMHUKA.
JeMoncTpammun

Loprpeter: JI. Jluku, 5. 5. Porunckuit, M. M.
I'epacumos.

TaOuuipr 1 cxemer: «OBOJIOIMOHHOE JPEBO
YeJIOBEKay, «ABCTpanonuTek», «UenoBex
YMeIbIil», «HenoBeK NpsIMOX OIS,
«JleHucoBckuii yenoBeKky, «HeaHnaepTaabLby»,
«Kpomanbonie», «[Ipeaxu yenoBekay.
O0opyIoBaHKE: MOAEIH TOPCa MPEIKOB
YeJI0BEeKa; MyJSDKH IPEIMETOB MaTepUaIbHOMN
KYJIBTYPbI IPEIKOB YEIOBEKA

PackprIBaTh copepraHie TEPMHUHOB

W TIOHSITHI: aBCTPAJIONHTEK, UeTIOBEK yMeIbIi,
Yenosek mpsMoXosniA, YenoBek
reiiienboeprekuii, YenoBek HeaHAEPTAIbCKHH,
KpOMaHBOHEIl, IEHHCOBCKHUI YeoBek, YenoBek
pa3yMHBIIT COBpEMEHHOTO THIIA,
TIaJIEOreHETHKA.

XapaxTepu3oBaTh OCHOBHBIE CTaINU
aHTPOIOTreHE3a.

BBISBIAT MPOrpeCcCUBHBIE YEPTHI,
TOSIBUBIINECS Y IIPEAKOB YET0BEKA HA PA3HBIX
CTaaMsAX aHTPOIOreHe3a.

IIpuBOANTE pHMeEPHI IPEACTABUTENEH
OCHOBHBIX CTa[JMii aHTPOIIOr€HE3a: ONUCHIBATh
UX aHTPOIIOMETPUYECKHE JJaHHBIE, 00pa3
JKM3HU U OpyAus TpyJa.

CpaBHUBATh IPECTABUTENIEH OCHOBHBIX
CTaJUii aHTpOIOreHe3a
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OIIIECTBEHHBIX MOTPEOHOCTEH.

28. DBosIIOLMSI COBPEMEHHOI0
YyeJloBeKa

(14

OBOIOIHS COBPEMEHHOTO YETIOBEKa.
EcrecTBeHHbI# 0TOOP B HOMYIAIHAX YETOBEKA.
MyTaIOHHbIH TPOIECC U MOTUMOPHU3M.
TomynsroHHbIe BOJHBI, Apeti¢h) TeHOB,

PackpsIBaTh copepxaHie TEPMUHOB

U MOHATUMN: MYTAllMOHHBIN NPOLIECC,
TOMMMOPGH3M, TOMYIISIHUOHHBIE BOJIHEI,
npeiid reHoB, murpais, «ddexrt
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IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

MUTpaIs 1 «3((EKT OCHOBATEISDY

B HOITYJISIUSIX COBPEMEHHOTO YeJI0BEKa.
JemoncTpanun

TaOnuIbl ¥ cXeMbI: «ITarbl 3BOJTIOLHH
YeJIOBeKa»

OCHOBATEJLS».
XapakTepu3oBaTh POJIb €CTECTBEHHOI0 0TOOpa
B MOMYJIIIUSIX COBPEMEHHOT'O YeJI0BeKa.
OneHuBaTh poJIb MYTAIIMOHHOTO IIpOIiecca,
TIOMYJISILIMOHHBIX BOJH, Apeiida reHos,
Murpanyy, «ddexra ocHoBaTeID

B DBOJIIOIMH TTOMYJISIINH COBPEMEHHOT'O
YesoBeKa.

IpuBomuTE PUMeEPHI (HaKTOPOB, CITOCOOHBIX
BBI3BATh MOITYJISIIMOHHBIEC BOITHBI B SBOJFOLIMHI
COBPEMEHHOT'0 YeJIOBEKa

https://www.bio-fag.ru/
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29. YesroBeyeckue pacol.

Me;wmcummnn ApHbIC METOAbI

AHTPOIIOJIOrMH

29

UYenoeueckue pacel. [lonarue o pace. bonpume
pachl: eBporeonIHas (eBpa3uiicKas), aBcTpao-
HerpouaHas (3KBaTOpHallbHas), MOHTOJIOMIHAS
(a3marcko-amepHKaHcKas). Bpems u mytu
paccerneHus 4enoBeka 1o Ianere. EquHcTBO
YeJoBeueckux pac. Hayunas
HECOCTOSITEIFHOCTh Pach3Ma.
[pucnocob1eHHOCTh YeIoBeKa K pa3HbIM
YCIIOBHSIM OKPY’Karomiel cpepl.

Brnusinue reorpaduyeckoit cpenibl 1 apetida
TeHOB Ha MOP(OJIOTHIO U (PHU3UOIIOTHIO
4eJIoBeKa.

MeXANCIUIUTMHAPHBIE METObI B (hU3HIECKOM
(Ouonoru4eckoii) aHTPOIOJIOT UK.
DBOJIIOLIMOHHASI AHTPOIIOJIOTUsI

1 MaJICOAHTPOIIONIOT sl YSIIOBEUECKUX
nonyysinyi. bruoconmansHble vccae10BaHus
pupo/Ibl yenoBeka. MccnenoBanue
KOIBOJIIOLMK OHOIOMMYECKOr0 U COLHATBLHOTO
B YEJIOBEKE.

JemMoHcTpanuun

Tabawuiier 1 cxembl: «Pachl uenoBekay.
JlaGopaTopHble U NPaKTHYeCKHe padoThI
IIpakTtuueckas padbora «3yueHue
IKOJIOTHUYECKUX aanTaliii YeTOBEeKa)

PackprIBaTh copepaHie TEPMUHOB

W TIOHSTHI: paca, pacoreHes, pacusM,
COLIMAJIBHBIN TAPBUHU3M.
XapakTepu30BaTh IPU3HAKK OONBILIHMX pac
YeJIOBeKa: eBPOIEOUTHON (eBpa3HiCKON ),
aBCTPAIO-HETPOUTHOH (3KBATOPUATIBHOMN),
MOHTI'OJIOU/IHOH (23MaTCKO--aMEPHKAHCKOM).
BBISBIATH IPUYMHBI BOSHUKHOBEHUS
YeJI0BEUECKHX pac.

IpuBoANTH NMPUMEPHI ATANTHBHBIX IPH-3HAKOB
y IIPEACTAaBUTENIEH YeJIOBEYECKHX pac.
[IpuBOANTB CBUIETENBCTBA SIMHCTBA
MIPOYCX 0KICHHS YEIOBEUECKHX pac.
CorocTaBiiTh aJalTUBHbBIE TUIIBI JTFOEH

C PacoOBBIMH IIPU3HAKAMH.

Jloka3bIBaTh HAY4YHYIO HECOCTOSTEIBHOCTD
pacuzma
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U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

TEMA 6. 9KOJIOTUSA —

HAYKA O B3AMMOOTHOIEHMAX OPITAHU3MOB
N HAJOPTAHU3MEHHBIX CUCTEM C OKPYXAIOIIEA CPEJOMU (5 1)

30. 3apo:xkaeHue 1 pazBuTHE
IKOJIOTHH
(2w

3apokaeHne U pa3BUTHE YKOJIOTHH B TPyax A.
I'ym6onsara, K. @. Pynse, H. A. Ceeprioa,
3. I'exkens, A. Tencnu, B. H. Cykauésa.
Pasnens! u 3agauu 5k0oruu. CBs3b SKOJIOTHU
C IpYrUMH HayKaMH.

JemoncTpanun

Hoprperer: A. I'ym6onpar, K. @. Pynse, H. A.
Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Ta0nuiiel U cxeMbl; «Pa3iessl DKOIOT UK

PackpbiBath conepxanue TEpMUHOB

U TOHSITUH: SKOJIOTUs, AyTIKOJIOI U,
CHHOIKOJIOT U], 3KOJIOTHS COOOIIECTB

U DKOCHCTEM, DKOJIOTUS BUJIOB U MO-ITYJISALMH.
XapaKTepu30BaTh OCHOBHBIE ATaIIbI
3apOXKIACHMS U Pa3BUTHs SKOJIOTUHU KaK HAYKH.
IIpuBoaNTH IpHIMEPHI 00HEKTOB H3yYEHHS
SKOJIOIMH.

Ha3zbiBaTe OCHOBHBIE 3aau, CTOSIIME NIEpeT
Y4EHBIMHU-IKOJIOTaMHU.

YcranaBnuBaTh B3aUMOCBSI3b KOOI MU

C IpyrUMH HayKaMH
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["pak1aHCKOro BOCITUTAHUSL,)
CIIocoOCTBYIOMETO  (hOPMHUPOBAHUIO|
[poccuiickoi TpakKIaHCKOH|
MICHTUYHOCTH, TNPUHAUICKHOCTH K
oOImHOCTH  TrpaxnmaH Poccuiickoii
Denepanyu.

[MaTpHOTHYECKOTO BOCITHTAHHS,

OCHOBaHHOTO Ha BOCIHMTaHWH JIIOOBY|
K pomHOMy Kpato, Ponune, cBoemy]

31. MeToabl 3K0JIOTHH.
3HaveHne IKOJTOrHIeCcKuX
3HAHMIA U1 YeJIOBeKa
(39

Metonp! skonoruu. [ToneBsie HaOMIOACHNS.
OKCIEPUMEHTHI B 9KOJIOTHH: IPUPO/IHBIC

u nabopartopHsie. MozienMpoBaHUe B 9KOJIOTHH.
MOHUTOPUHT OKpY>Karoleil cpeapl: TOKaIbHBIH,
PETHMOHANBHBIH U TT100aTbHBIH.

3HaueHHe FKOIOrMYECKUX 3HAHUM JUIs
4eJIOBEKa. JKOJIOrMUECKOe MUPOBO33PEHUE KaK
OCHOBA CBsI3€i1 yenoBe4YeCTBa ¢ MPUPOIOHM.
DopMupOBaHUE KOOI MIECKON KYIbTYPHhI

1 9KOJIOTUYECKOI I'PaMOTHOCTH HACENICHHS.
JeMoncTpammun

TaOauiiel v cxembl: «MeTOoIbl SKOIOTUI,
«CxemMa MOHUTOPHUHTA OKPYKAIOLIEH CPEIbI».
JlaGopaTopHble 1 NpaKTHYecKHe padoThl
JlabopaTtopuas pabora «3ydeHue
METOIOB 3KOJIOTHUECKHX MCCIIECI0BAHUI

PackpbiBath copepikaHue TEPMUHOB M ITOHSITHH:
TOJIEBBIE HAOJIOJCHUS], MOHUTOPHHT
OKpYXKaIoIlel cpelibl, MOJEITUPOBAHHE,
JKCIIEPUMEHT, IPOrHO3HUPOBaHHUE.
XapakTepnu3oBaTh METO/IbI SKOJIOTHH.
IIpuBOANTH IpHMEPHI OJIEBBIX HAOIIOICHUI

B DKOJIOTHH.

BbISIBISITE 0COOEHHOCTH MOHUTOPUHTA
OKpYIKarollel cpebl KaKk MeToa
3KOJIOTMYECKUX UCCIICIOBAaHUI.
OOOCHOBBIBAThH 3HAUYCHUE IKCIICPUMEHTOB

B DKOJIOTMYECKHX UccieoBaHusix. CpaBHUBATH
nabopaTopHbIEe ¥ IPUPOAHBIE IKCIICPHUMEHTBI
KakK METObI SKOJIOIMYECKUX UCCIEAOBAHUIA.
OueHHBATh 3HAYCHHE TPOrHO3UPOBAHKS KaK
METO/1a SKOJIOrMYECKUX MCCIIEI0BAHMUI.
OOOCHOBBIBaTh HEOOXOAMMOCTD IKOJIOIrHYECKUX
3HAHHH YISl COBPEMEHHOTO YesIOBEKa
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HApOmy, YBaXCHUsS K  Jpyrum
Haponam  Poccum;  mcropuueckoe
[pOCBELIEHUE, (hopmupoBaHue]
pOCCHIICKOr0o HAI[MOHAJIBHOT 0|
MCTOPHYECKOro CO3HAHUA,
[poccuiickoi KYJIBTYpHOH
MICHTUYHOCTH.

duzmyeckoro BOCITUTAHUS,
OPUEHTHPOBAHHOIO HY

(hopMHpOBaHUE KYJIBTYPBI 3I0POBOIO
00paza JKM3HH W 3MOLIMOHAJIBHOIO

Oaronony4qus - pa3BuTHE
(busnueckux crnocoGHOCTEl ¢ ydeToM|
BO3MOXHOCTEN u COCTOSIHHUS
3IIOPOBbS, HAaBBIKOB  0E€30I1ACHOrO

MOBEICHUS B NPUPONHOH |
COLIMaNIbHOM cpefie, Ype3BbIYaiiHbIX|

CUTYaIUsX.
TpynoBoro BOCIIUTAHUS,
OCHOBaHHOI'0 Ha BOCITUTaHHY|
VBOKEHHS K TPYLY, TPYIALIUMCH,

[pe3ynbpTaTaM Tpyzaa (CBOEro M Ipyrux
iTrozeit), OpHEHTAUUH Ha TPYAOBYIO
InesTeNbHOCTS, BVERSE
mpodeccuy, JTUYHOCTHOE]
CAMOBBIp@OKEHHE B MPOJYKTUBHOM,
HPABCTBEHHO JIOCTOMHOM TpyJe B
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POCCHIICKOM OOIIECTBE, JOCTHIKCHHUE
BBIAFOLIIAX CSI Ppe3yabTaTOB B
podeCCHOHANBHOM JESITETBHOCTH.

(DKOJIOTMYECKOro BOCITUTAHUS,
CIIocoOCTBYIOMETO  (hOPMHUPOBAHUIO|
BKOJIOrMYECKON KYJIbTYPHI,
OTBETCTBEHHOTO, 0epexHOro
OTHOIIECHUS K TIPHPOJIE, OKpYXKaroieH|
cpeije Ha  OCHOBE  POCCHHCKHX
TPaUIIOHHBIX JIYXOBHBIX]
[IEHHOCTEH, HaBBIKOB OXpaHHl,

BaIllMTHI, BOCCTAHOBJICHUS MPUPOJIBI,
OKpY’KaIOLIEeH cpebl.

[[eHHOCTH  HAYYHOrO  MO3HAHMS,
OPHCHTHPOBAHHOIO Ha BOCITHTAHHUE
CTpeMJIeHHsT K IO3HaHWIO cebs u
npyrux  momeidl,  Opupomel W
oOliecTBa, K IIONYYCHHIO 3HAHHIA,
KayeCTBEHHOr0  0OpasoBaHus |
[VIETOM JMYHOCTHBIX HHTEPECOB M
0OLIECTBEHHBIX MTOTPEOHOCTEH.

TEMA 7. OPTAHU3MBI 1 CPEJJA OBUTAHUSA (9 1)

32. Dkogoruueckue paxkropsi (1

)

Okonoruyeckue HakTopbl U 3aKOHOMEPHOCTH
ux aeiicrBus. Kiaccudukanus 3K0I0rnuecKux
(bakTopoB: abUOTHYECKHE, ONOTHYECKHE,
aHTponoreHHsie. OOIHe 3aKOHOMEPHOCTH
JEUCTBHUS dKOIOrnuecKux (axropos. [IpaBuio
muHumymMa (K. Hlnpenrens, 0. JIubux).
TonepanTHOCTh. DBpUOUOHTHBIC

U CTEHOOMOHTHBIC OPTaHU3MBI.
JlemoHcTpauuu

TaOnuie! u cxemel: «DKOITOTHIECKUEe
(baxTopbI».

O0opyaoBanue: repoapuu 1 KOJUIEKIIUH
pacTeHuil ¥ KUBOTHBIX, MPUCIIOCOOICHHBIX

PackpeIBaTh coniepykaHue TEPMUHOB

U TIOHATHIL: dKONIOru4eckuii pakrop,
OHMONIOrMYeCcKUil ONTUMYM, OTPAHUYUBAIOIINI
(mumuTHpyromuii) Gakrop.
Knaccuduuuposats sxonorudeckue GpakTops
10 Pa3HBIM OCHOBAHMSIM.

XapakTepu3oBaTh 00IIHE 3aKOHOMEPHOCTH
JeHCTBHS SKOJIOTMYECKHX (haKTOpOB.
OO00CHOBBIBATH AEUCTBHE 3aKOHA ONITUMYMa
1 3aKOHA OrpaHUYMBAoOLIero Gakropa.
TpuBOANTH IPUMEPHI, HILTIOCTPUPYOLINE
JIeNCTBUE MTPpaBWIa MUHUMYMa,
OTrPaHUYMBAIOLIETO (HaKTOPa, IBPHOUOHTHBIX
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["paxaHckoro BOCIIUTAHUS,
criocoOCTByIOIEr0  (hOPMHUPOBAHUIO|
[poccuiicKoi TPaXKAaHCKOH|
MICHTUYHOCTH, TPUHAUIEKHOCTH K
oOmHOCTH — TrpakaaH  Poccuiickoi]
Deneparnyu.

[MaTpuoTnueckoro BOCIIUTaHUS,

OCHOBAaHHOTO Ha BOCIMTAaHUH JIIOOBY
K pooHoMy Kpato, Poaune, cBoemy]

HApomy, YBaXEHUs K  JIPyrum
Hapomam  Poccum;  MCTOpHYECKO€]
pOCBEIIEHNE, (hopmupoBaHue|
[poccuiickoro HaIlMOHAJIBHOTO|
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K BJIUSIHUIO Pa3JINYHBIX KOJIOIMYECKUX
(axTopoB

M CTEHOOMOHTHBIX OpraHusMoB

33. Adnornyeckue GaKkTopshl.
CBeT Kak 3K0J10ru4ecKuii
paxrTop

(1)

Abunorndeckne gaxropsl. CBeT Kak
9KOJIOTHYecKui (akrop. JleiicTBre pa3HBIX
Y4acTKOB COTHEYHOT'O CHIEKTpa Ha OPraHU3MBbl.

DKOJIOTHYECKHE TpYHIIbI ]I)aCTeHI/Iﬁ " )KUBOTHBIX

T10 OTHOLICHHUIO K cBeTy. CUTHAIIBHASI POITb
cera. Qoroneproau3M.

JlemoncTpanun

TaOmuuer u cxemer: «CBETOBOH CHEKTPY,
«OKOJIOTHYECKHE TPYIIIBI )KUBOTHBIX 110
OTHOIIICHHUIO K CBETYY.

O0opyrioBanue: repOapum CBETONMIOOUBBIX,
TEHEeMOOMBBIX M TCHEBBIHOCIUBBIX PACTCHHH;
CBETONIIOOMBBIE, TCHENIIOOUBBIC

1 TCHEBBIHOC/IUBBIC KOMHATHBIC PACTCHHS.
JlaGopaTopHble N NpaKkTHYecKHe padoThl
JlabopaTtopHas pabGoTa «BbisiBacHue
MIPUCIIOCOOIEHNIT OPraHU3MOB K BIMSHUIO
cBeTa»

PackpbIBaTh COlIEpPIKAHNE TEPMUHOB

1 TIOHATHIA: CBET, HOTOMEPHOIN3M.
XapakTepu30BaTh JICHCTBHE CBETA KaK
9KOJIOTHYECKOro (hakTopa.

CpaBHHUBATB JICHCTBHE PAa3HBIX YUYACTKOB
COJIHEYHOT'O CIIEKTPa Ha OPTaHH3MBbI.
BBISBIIATE OCOOEHHOCTH CTPOCHHSI

1 JKU3HEJICATEIbHOCTH PACTeHHI pa3HBIX
9KOJIOMMYECKUX TPYIII 10 OTHOIICHHIO K CBETY
(cBeToMOOMBEIC, TCHETIOOUBBIE,
TEHEBBIHOCIIHBBIC).

IpuBOANTH NPUMEPBI PACTEHUH Pa3HBIX
9KOJIOTMYECKHUX TPYIII IO OTHOILICHHIO K CBETY.
BBIsABIATE 0OCOOCHHOCTH CTPOCHUS

U KU3HEACATEIBHOCTH JKMBOTHBIX Pa3HBIX
9KOJIOTMYECKHX TPYII IO OTHOILIECHHIO K CBETY
(mHEBHBIE, CyMEpEeUHbIE, HOYHBIE).

IpuBOANTB NPUMEPHI KUBOTHBIX PA3HBIX
9KOJIOTMYECKHX TPYIII IO OTHOILIECHHIO K CBETY.
OO0O0CHOBBIBATh 3HAUCHUE (HOTONEPUOANIMA

B JKM3HH OPTaHU3MOB M JUIS IPAKTUKU
CeIbCKOr0 XO03s1HcTBa
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MCTOPHYECKOro CO3HAHWUS,

[poccuiickoi KYJIbTYPHOH
TIEHTHYHOCTH.

duznaeckoro BOCITHTaHNS,

OPHEHTHPOBAHHOTO Hal

(hopMupoBaHHe KYIBTYPHI 37J0pPOBOTO]
oOpa3a JKH3HH ¥ SMOIHOHAJIBHOTO)

Ormaronomyauns - pas3BuTHE
(bu3Hueckux crocobHOCTEN ¢ ydeToM
BO3MOXKHOCTEH " COCTOSIHHS
3IIOPOBBS, HABBIKOB  0E€30I1ACHOIrO

MOBEIECHUS B MIPUPOIHOI U
COLIMAJIbHOM cpefie, 4pe3BblUaiiHbIX|

CUTYaIHsX.
Tpynosoro BOCITHTaHUS,
OCHOBaHHOI'0 Ha BOCITUTaHHY]
YBOXCHHA K TPYLY, TPYIAIUMCH,

[pe3ynbTaTaM Tpyzaa (CBOEro M Ipyrux
irozeit), OpUEHTALUH Ha TPYAOBYIO
INesATeNbHOCTS, HOJTy4EHHE,
npodeccun, JIMYHOCTHOE
CAMOBBIp@XXGHHE B HPOJYKTUBHOM,)
HPAaBCTBEHHO JIOCTOMHOM TpyIe B
[poccuiickoM 0OILIEeCTBE, OCTHKEHUE
BBIIAOIINXCS pe3yNbTaToB B
podecCHOHAIBHOM AESTENTbHOCTH.

(DKOJIOrMUECKOro BOCIIUTAHUS,
criocoOCTByIOIEr0  (hOPMHUPOBAHUIO|
KOOI MYECKON KYJIBTYPHI,
OTBETCTBEHHOT O, OepeKHOro|
OTHOLLCHUS K IPUPOJIE, OKPYKAIOIIEH]
cpele Ha  OCHOBE  POCCHHCKHX|
TPaJMLIMOHHBIX JIYXOBHBIX
[IEHHOCTEH, HaBBIKOB OXpaHHl,

BaIlUThI, BOCCTAHOBJIEHHS HPHUPOJBL,
OKpY>KaloLlel cpeapl.

LlenHOoCTH  HAay4HOrO  IO3HAHMS,
OPUEHTUPOBAHHOTO HAa BOCIHTaHHUE]
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CTpeMJICHHSI K TIIO3HAHHIO ce0sl W
Inpyrux  mozew, HIPUPOABI U
oOmiecTBa, K TONYYEHHIO 3HaHUIA,
KaueCTBEHHOr0  00Opa3oBaHHs ¢
[y4ETOM JIMYHOCTHBIX HWHTEPECOB H|
0OIIECTBEHHBIX ITOTPEOHOCTEH.




Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst
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00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

34. AbnoTuueckue GaKToOpsbI.
Temneparypa kak
IK0JIOTMYeCKHii (haKkTop

(19

Temmeparypa Kak 3KoIornaeckuii paxrop.
JlelicTBue TeMmepaTypbsl Ha OpraHU3MEIL.
I[lolikmnorepMHble 1 FOMOHOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE ¥ CTEHOTEPMHEIE
OpTaHM3MEI.

JemoncTpanun

TaOmumuer u cxemer: «TermIoKpoBHEIE
JKUBOTHBIEY, «XO0JIOTHOKPOBHBIE )KUBOTHBIEY.
O06opyioBanue; repOapuu U KOIIEKIMI
TEIUIONMIOONBBIX, 3UIMOCTOMKHX,
MOpPO30YCTOWYMBBIX PACTEHHMIT; dydesa ITHIL
U 3Bepen.

JlaGopaTopHble 1 NpaKkTHYecKHe padoThl
JlabopaTtopHas paGoTa «BbisBicHHE
TIPUCTIOCOOICHHI OPTaHI3MOB K BIIUSIHUIO
TeMIepaTyphi»

PackpbiBarh conepkaHne TEPMUHOB

¥ TIOHSITUH: TeMIIeparypa, HOHKHIOTepMHEIC
(XONIOMHOKPOBHBIE), TOMOHOTEPMHEIS
(TerIoKpOBHBIE) OpPTaHU3MBI, aHAOH03,
3BPHUTEPMHEIC OPTaHU3MBI, CTCHOTEPMHBIC
OpraHN3MBbI, TEPMOPET YIISIIHS.
XapaxTepu3oBarh JIeiiCTBHE TeMIIepaTyphl Ha
OpTaHU3MEI.

BBISIBISITE 0COOEHHOCTH CTPOCHUS

W J)KU3HEAESATEITEHOCTH MOHKIIOTEPMHBIX
(XOJTOTHOKPOBHBIX) M TOMOHOTEPMHBIX
(TeTUIOKPOBHBIX ) )KUBOTHBIX.

IIpuBOANTE PHMeEPHI TOWKMIIOTEPMHBIX
(XOJTOTHOKPOBHBIX) M TOMOHOTEPMHBIX
(TeTUIOKPOBHBIX ) )KUBOTHBIX.

BBISIBISITE 0OCOOEHHOCTH CTPOCHHS

1 )KM3HEIEATEIIBHOCTH TETUIOIIOOMBBIX,

3UMOCTOMKHIX, MOPO30YCTONUYUBBIX PACTCHUH.

IpuBOANTH MPUMEPHI TEIIONIOOUBBIX,

3UMOCTOMKHIX, MOPO30YCTONUUBBIX pACTCHUH.

IpuBOANTH MPUMEPBI SBPUTEPMHBIX
U CTEHOTEPMHBIX OPraHU3MOB
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35. AbnoTruueckue GaKToOpsbI.
BiakHoCcTh Kak YKOJOrHYeCKHii
paxrTop

(14)

Bi1aXHOCTb KaK 3KOJIOrMYECKU (akTop.
IpucrniocobeHns pacTeHUI K MOUIEPIKaHHIO
BoxHoro Oananca. Kimaccuukanust pacreHuit
T10 OTHOLICHHUIO K Boje. [TpucrocobneHust
JKUBOTHBIX K H3MEHEHHUIO BOJJHOTO PEKHMA.
JemoncTpanun

Tabnwiet u cxemer: «DH3HOTOrHYECKIE
aJlanTaIyy KUBOTHBIX).

OO6opyrioBanve: repbapun pacTeHHUH,
OTHOCSIIUXCS K THIPOdUTaM, Kcepodu- Tam,
Me30duTam, KOMHATHBIC PACTEHHS JJAHHBIX
TPYIIIL.

JlaGopaTopHble 1 NpaKkTHYecKHe padoThl
JlabopaTtopHas paboTa
«AHaToMHYECKHE 0COOCHHOCTH PACTCHHUI U3
Pa3HBIX MECT OOUTAHUS»

PackprIBaTh copepxaHie TEPMUHOB

W TIOHSTHH: BIIQYKHOCTB, THIPOQUTHI,
TUrpo(UTHI, ME30(UTHI, KCEPODUTHI
JKHUBOTHBIE: BOHBIE, TIOJyBO/IHBIE, HAa3eMHBIE.
XapaxTepnu3oBarh JEHCTBUE BIXKHOCTH KakK
9KOJIOTUYECKOro (hakTopa.

BEISIBISITE 0COOEHHOCTH CTPOCHHS

W J)KU3HEAESATEITEHOCTH PAacTeHHI

Pa3HBIX SKOJIOTMIECKHUX TPYII IT0 OTHOIIEHHIO
K BOJIE.

IIpuBOANTE IPHMeEPHI PaCTEHUI pa3HBIX
9KOJIOTMUECKUX TPYIII MO OTHOIICHHUIO K BOJIE.
BrIsIBISITE aHATOMHYECKHE ¥ (PH3HOTIOTHUECKUE
TIPUCTIOCOOICHUS YKUBOTHBIX K N3MEHEHHUIO
BOJIHOTO PEKHMA.

IpuBOANTH MPUMEPBI BOJHBIX, MOIYBOJI-HBIX
Y Ha3eMHbBIX KMBOTHBIX
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36. Cpeanl o0uTanust
OpPraHu3MoB

(1)

Cpenbl 0OMTaHHS OPraHU3MOB: BOJHAS,
Ha3eMHO-BO3/IyllIHAsA, IOYBCHHAs, TITyOUHHAs
TIO/IIIOYBEHHAs, BHYTPUOPTaHU3MEHHAs.
®u3MKO-XMMHYECKHE OCOOEHHOCTH Cpe]y
oburanus opranu3MoB. [IpucnocobneHus
OpraHU3MOB K )KU3HH B Pa3HBIX Cpeax.
JeMoncTpammun

TaOunuupr u cxemer: «Cpenbl 0OUTaHUS
OPraHU3MOBY.

Q00py/I0BaHNE: KOJUIEKLIUH KHBOTHBIX,
OOHUTAOLINX B Pa3HBIX Cperax

PackpeIBaTh conepiaHue TEPMUHA «Cpesa
oOUTaHUS».

XapakTepu30BaTh 0COOCHHOCTH BOHOM,
Ha3eMHO-BO3/IYyIIHO, TOYBEHHOM, TTTyOMHHO
TOJIIOYBEHHOI U BHYTPHOPTaHU3MEHHOU cpes
oOuTaHus.

CpaBHUBATh (PU3NKO-XMMHUYECKUE YCIOBUS
pa3HbIX cpe OOUTaHHUS.

BBbISBIIATD YepThI PUCIIOCOOIEHHOCTH
OpraHM3MOB K OOUTaHHIO B BOJHOM, Ha-
3eMHO-BO3AYLIHOH, TIOYBEHHO,
BHYTPHOPIaHM3MEHHOH cpefiax OOUTaHMS.
IpuBOANTH NIPUMEPBI OPraHU3MOB,
OOHTAIOMIMX B Pa3HBIX Cpeaax
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37. Buosiornyeckne puTMBbI

(14)

buonoruueckue putmsl. BHemnue

W BHYTpeHHUE pUTMBL. CYTOUHBIC U TOJMYHEIC
puTMBL. [IpUCIIOCOOIEHHOCTH OPraHU3MOB

K CE30HHBIM M3MEHEHHUSIM YCIIOBHH JKH3HU.
JemoncTpanun

TaOawiier 1 cxeMbl: «BHOTOrMIECKUE PUTMBD».
OO6opyrioBanye: repdapiy 1 KOIISKIINH
pacTeHHid ¥ KUBOTHBIX, 00JIQTAOIINX YePTaMHU
MIPHUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHCHHUSM
YCIIOBUI KU3HU

PackpbIBath conepkaHue TOHATHUS
«OMOJIOTUYECKIE PHUTMBDY.

XapakTepu3oBaTh OCOOCHHOCTH BHEIITHUX,
BHYTPEHHUX, CYTOUHBIX ¥ TOTMIHBIX
OHMOJIOTHYECKAX PUTMOB.

TIpuBOIUTH TPUMEPHI TIPOSBICHUS
OMOIOTHYECKIX PUTMOB Y Pa3HBIX OPTaHU3MOB.
BEISBIIATE YepThl MPUCIIOCOOICHHOCTH
OpraHN3MOB K CE30HHBIM H3MEHEHUSIM YCIOBHI
JKU3HH.

OnuKCBIBaTh CC30HHBIC SIBIICHHS B )KU3HH
OpraHn3MOB, PAaCIPOCTPAaHEHHBIX B CBOCH
MECTHOCTH
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38. ’KusHeHHble popMbI
OpPraHu3MoB

(19

JKuzHeHnsle popmbl opranu3MoB. ITonsaTue

0 xu3HeHHOH Qopme. JKu3HeHHbIe HOPMBI
pacTeHuil: IepeBbsl, KyCTapHUKH, KyCTapHUYKH,
MHOT'OJICTHUE TPaBbI, OZIHOJIETHUE TPABbI.
JKuzHeHHbIE (HOPMBI )KUBOTHBIX: THAPOOUOHTHI,
reo0HOHTHI, a9pOOMOHTHL. OCOOEHHOCTH
CTPOEHHUS U 00pa3a KU3HHU.

JeMoncTpammun

TaOnuupr u cxemer: «OKnu3HeHHbIE HOPMBI
pacrenuit», «Ku3HeHHbIe POPMBI IKHUBOTHBIXY.
O06opyrioBatye: repdapuy 1 KOJICKLIUH
pacTeHHMil ¥ )KUBOTHBIX PA3JIMYHbBIX HKU3HEHHBIX

(opm

PackpbIBaTh CORCPIKAHNUE TTOHATHS
<OKM3HEHHasi hopMa OpraHu3May.
BBISBIATE 0COOCHHOCTH CTPOCHHS

¥ )KH3HEACSTEIBHOCTH PACTeHHH pa3HbIX
JKU3HEHHBIX (HOPM.

IIpHBOOMTE MPUMEpPHI PACTECHMUI Pa3HBIX
JKU3HEHHBIX (HOPM.

BBISIBIATE 0COOCHHOCTH CTPOCHHS

1 KU3HEICATEIEHOCTH JKMBOTHBIX Pa3HBIX
JKH3HEHHBIX (hOpM.

IIpHBOAMTD MPUMEPBI IKUBOTHBIX PA3HBIX
JKH3HEHHBIX (OpM
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39. BuoTnyeckne pakTophI

29

Buorndeckue dakropbl. Bugpl OnoTrmaeckux
B3aUMOJICHCTBUI: KOHKYPEHLIUS,
XUITHAYECTBO, CHMOHO3 U €T0 ()OPMEI.
[Napa3uTi3m, Koomepamys, MyTyaln3M,
KOMMEHCAJTN3M (KBapPTUPAHTCTRO,
HaxJyeOHmuecTBO). Herpodhmueckue
B3aMMOJICHCTBUSI (TOmMIecKue, HopruuecKue,
(habpuueckue). 3HaUCHIE ONOTUICCKIX
B3aUMOJICHCTBHI JUIS CYIIECTBOBaHUS
OpraHu3MOB B cpejie oonranus. [IpuHImn
KOHKYPEHTHOT'O HCKITIOUCHHSI.
JlemoncTpanun

Tabnuibl ¥ cxeMbl; «IDKOCHCTEMA
[IMPOKOJIMCTBEHHOTO JIecay, «DKOCHCTEMa
XBOWHOTO Jiecay, «llernu mutanusy,
«XwumnngecTBoy, «[lapasutuzmy»,
«Konkypenuus», «CumoOnos»,
«KommeHcamuzmy.

O06opyioBaHye: KOJUICKIIMHU KHBOTHBIX,
Y4YacTBYIOIIHUX B PA3IMYHBIX OMOTHYECKHX
B3aMMOJICHCTBHUIX

PaCKpBIBaTB COACPIKAaHNEC TEPMUHOB
W TIOHSITUI: KOHKYPCHIUA, XUITHUYEC-

HeTpodHIecKue B3aNMOICHCTBYSL.
XapakTepru30BaTh BUIBI OMOTHUECKHX
B3aUMOJCHCTBHUH.

OOBSICHATH CYITHOCTH KOHKYPEHIHH,
XHUIIHIYECTBA, MapasuTH3Ma, MyTyalIn3ma,
KOMMEHCaIn3Ma.

[IpuBOANTH IPUMEPBI OPraHU3MOB,
Y4YaCTBYIOIIHX B OMOTHYECKIX
B3aUMOJICHCTBUSX PAa3HBIX THIIOB.
OueHMBaTh 3HaYEHNE OMOTHYECKUX
B3aUMOJICHCTBUIT JUIsl CYIIIECTBOBAHUS
OpraHn3MOB B CpeJie OOMTaHUsL.
OOOCHOBBIBATH JICHCTBUE TIPHHIIAIIA
KOHKYPEHTHOT'O UCKIIFOUEHHS

CTBO, Tapa3uTu3M, MyTyaJiIn3M, KOMMECHCAJIU3M,

TEMA 8.3

KOJIOTMSI BUJIOB U ITOITYJISILIAM (9 1)

40. DKoJIorHYecKHne
XapaKTePUCTHKH MOMYJISIHA

R

OKOJIOrMYeCKUe XapaKTEPUCTUKHU MOMYIISLUH.

[onynsius kak ouonorudeckas cucrema. Poib
HEOIHOPOJHOCTH Ccpefibl, Pr3rYecKux OapbepoB

M 0COOEHHOCTEH OHOJIOrUH BHIOB
B ()OPMHUPOBAHUH POCTPAHCTBEHHOM

CTPYKTYpHI onyisuid. OCHOBHBIE TIOKa3aTeIH

TIOMYJISILIAN: YUCTICHHOCTb, IUIOTHOCTH,
BO3PACTHAs U MOJIOBAsi CTPYKTYpa,
POXIaeMOCTh, MPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MHUTPAIIHsL.

JlemoHcTpauuu

Tabauibl ¥ CXeMBI: «DKOJIOTHIESCKUE
XapaKTEePUCTHKHU MOy,
«[IpocTpaHcTBEeHHAs CTPYKTYpa MOMYIISIIAN,
«Bo3pacTHble THPaMUIbI OMYIISIHN

PackpsiBaTh copepxkaHue NOHATHS
«TOMYIISIIUS.

¢dusnueckux 6apbepoB U OCOOCHHOCTEH
Ouonoruu BUAOB B HOPMHUPOBAHUH
MIPOCTPAHCTBEHHON CTPYKTYPHI MOMYIIALUH.
IIpuBonuTh MpUMEPHI NOMYISALHUNA PA3HBIX
BUJIOB PACTEHHUIT U )KUBOTHBIX.
XapakTepu30BaTh OCHOBHBIE IKOJIOTHYECKHE
TIOKa3aTeJ 1 MOMYISALNH: YUCICHHOCTb,

POKIaeMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUT'PALs
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IJIOTHOCTH, BO3PACTHAS U 110JI0Bast CTPYKTYpA,

["paxaHckoro BOCIIUTAHUS,
criocoOCTByIOIEr0  (POPMHUPOBAHUIO|
[poccuiickoi rpa)x1aHCKOH
MICHTUYHOCTH, TPUHAUIEKHOCTH K
0OLIHOCTH  TpakaaH  PoccHiickoif]
Deneparnyu.

[MaTpuoTnueckoro BOCIIUTaHUS,

OCHOBaHHOI'0 Ha BOCIUTaHMH JIIOOBH
K pomHOMY Kpato, Ponune, cBoemy]

HApomy, YBaXEHUs K  JIPyrum
Hapomam  Poccum;  MCTOpHYECKO€]
[pOCBEIIEHNE, (dhopmupoBaHue|
[poccuiickoro HaIlMOHAJIBHOT 0|
MCTOPUYECKOr0 CO3HAHWU,
[poccuiickoi KYJbTYPHOU
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41. DxosoruvyecKast CTpyKTypa
nonyJasinuu. J[uHaMHKa
NonyIAuM U e€ peryasuus (3

1)

DKonoruyeckast CTpyKTypa HOIyJISALUH.
OueHka YUCIEHHOCTH NOMyJsuuy. JJuHaMuka
nonyaanuu u e€ perysinus. buornueckuit
MOTEHIMAT MOMYJIAUU. MoaenpoBaHue
JMHAMHKHA TOIYJISIIIHH.

KpuBble pocta 4nCI€HHOCTH TTOMYIISIHN.
KpuBbie BEDKUBaHMS. Perysims 4icIeHHOCTH
TOMYNALMI: ponb GakTOpoB, 3aBUCAIINX U HE
3aBHUCSILINX OT IVIOTHOCTH. DKOJIIOTHUECKHE
crpareruu BUaoB (r- 1 K-crparerun).
JlemoncTpanun

Tabuuret u cxeMer: «CKOPOCTh 3aceNIeHUs
TIOBEPXHOCTH 3eMJIH Pa3TNIHBIMU
OpraHu3MaMm»

PackpeiBath cofepkaHie TEPMUHOB

M MOHATUHN: TUHAMUKA TOMYJISILIAHU,
OMOTHYECKHMH TIOTEHIINAT ITOMYIISIUY, KPUBBIE
BBDKHBaHHSA, (PaKTOPHI CMEPTHOCTH, EMKOCTh
Cpelbl.

OOBACHATH 3aKOHOMEPHOCTH Pa3MEIICHHS
oco0eit Moy IsIMy Ha 3aHIMaeMoi
TEPPUTOPHUH.

OreHnBaTh OMOTHYECKUI TTOTEHIAAT
TIONYJISLMI pa3HBIX OPraHU3MOB.
AHan3MpoBaTh KPUBBIE POCTA YHCIEHHOCTH
TIOIYJISILIMU M KPUBBIE BEIKUBAHMS.
OOOCHOBBIBATH MTPUYUHEI CIIEPIKUBAHHS
OMOTHYECKOr 0 MOTEHIHANa POCTa U IPHYHHBI
BCIBIIIEK POXKAAEMOCTH Y OTAENbHBIX
OpPTraHU3MOB.

Iepeuncnsars pakTopbl CMEPTHOCTH,
peryaupyromnye YucaeHHOCTh MOMYIALUN
pacTeHuil U )KUBOTHBIX.

OnuceIBaTh 3KOJIOTMYECKUE CTPATEruy BUJOB
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IMACHTUYHOCTU.
duzmveckoro BOCIIUTaHU,)
OPUECHTHUPOBAHHOI'O Ha

(hopMupoBaHHe KyIBTYPHI 37J0pPOBOTO|
oOpa3a JKH3HH ¥ SMOIWOHAIBHOTO)

Ormaronomyauns - pas3BuTHE
(bu3mueckux crocoGHOCTEH ¢ ydeToMm|
BO3MOXKHOCTEH u COCTOSTHHS]
3IIOPOBBS, HABBIKOB  0E€30I1ACHOIrO

MOBEAECHUS B MIPUPOIHOMI 31
COLIMaJIbHOM cpezie, 4pe3BblUaiiHbIX|

CUTYaIHsX.
Tpynosoro BOCITMTaHUS,
OCHOBaHHOT'0 Ha BOCIIUTAHUH|
YBOKCHHA K TPYLY, TPYIAIUMCH,

[pe3ynbTaTaM Tpyzaa (CBOEro M Ipyrux
irozeit), OpUEHTALUH Ha TPYAOBYIO
InesATeNbHOCTS, HOJTy4CHHE,
npodeccun, JIMYHOCTHOE
CAMOBBIPaXXGHHE B MPOJYKTHUBHOM,)
HPaBCTBEHHO JIOCTOMHOM TpyIe B

42. JKoJiornyecKasi HUIIA BUIA
(ER))

[ousTre 06 PKOIOrNYECKO HULIE BUA.
Mecrooburanue. MHOromepHas MOJIeNb
skonoruueckoit umu Jx. Y. XaruuHncona.
Pa3mepsl 3K0I0rMYeCKOM HUIIN.
[TorenuanpHas U peaan30BaHHAS HUILH.
Bup xak cucrema nomynanuidi. Apeansl BUAOB.
Bunp! u ux >KHU3HEHHBIE CTPATETUH.
DKONOrMYeCcKre 3KBUBAJICHTHI.
3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX. bronornueckue nHBa3zuu
YyXEPOIHBIX BHJIOB.

JlemoHcTpauuu

Iloprper: /Ix. Y. XaTunHCOH.

Tabauiier 1 cxeMmbl: «MoeIb SKOTOTHIECKON
aud [Ix. Y. XaTauHcoHay.

O0opyioBanue: repbapun pacTeHHM;

PackpbiBath copeprxaHie TEPMUHOB

U TIOHSATHIL: SKOJIOrM4ecKasl HUIIA, BUJ, apeal,
HMHBa3ML.

XapaxTepu3oBaTh MHOTOMEPHYIO MOJIENb
skojorunyeckoit Humm Jx. M. XarunHcoHa.
TIpuBOAUTE MPUMEPBI IKOIOTMISCKHX HHII
pa3HbIX BUIOB PACTCHHI U KUBOTHBIX.

BbIsSBIATE OTIIMYHE KOJOTHYSCKOM HUILN BHIA

OT €ro MECTOOOUTAHUSL.

I'paduyecku n300paxkaTb MHOTOMEPHYIO
MOJIETb KOJIOTMYECKOM HUIIIN [T pa3HBbIX
BUJIOB.

BrbIgBIATE NIpUUMHBI pa3Iuyuil B pa3mepax
SKOJIOTHUECKON HUIIM y Pa3HBIX BUIOB
pacTeHui U KUBOTHBIX.

AHanu3upoBaTh NIPUUMHBI U TIOCIEACTBUS
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[poccuiickoM 0OIIEeCTBE, JOCTHKEHUE
BBIIAOIINXCS pe3yNbTaToB B
podecCHOHAIBHOM AESTENTbHOCTH.

(DKOJIOrMUeCKOro BOCIIUTAHU,
criocoOCTByIOIEro  (POPMHPOBAHUIO|
PKOJIOrMYECKOI KYJIBTYPHI,
OTBETCTBEHHOT O, OepeKHOro|
OTHOLLICHUS K IIPUPOJIE, OKPYIKAIOIIEH]
cpele Ha  OCHOBE  POCCHHCKHX|
TPaJMLIMOHHBIX JIYXOBHBIX
[IEHHOCTEH, HaBBIKOB OXpaHbl,

BaIlUThI, BOCCTAHOBJIEHHS HPHUPOBL,
OKpY>Kalollel cpeapl.

LlenHOCTH  HAay4HOrO  IO3HAHMS,
OPUEHTUPOBAHHOTO HAa BOCIHTaHHUE]
CTpeMJIeHHsl K IIO3HaHUIO ce0s U
mpyrux  Jonen, MPUPOABI u
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KOJUICKIINH KHBOTHBIX.
JlaGopaTopHble 1 NpaKTHYeCKHe PadoThl
JlabopaTtopHas pabGota «llpu-
CIOCO0-TIeHNS CEMSH PACTEHHI K PacCeJICHUIO)

CMEHBI SKOJIOTMYECKON HUIITN

oOIIecTBa, K TONYYCHUIO 3HAHWI,
KaueCTBEHHOr0  00Opa3oBaHHs ¢
[y4ETOM JIMYHOCTHBIX HHTEPECOB H|
0OIIECTBEHHBIX ITOTPEOHOCTEH.

TEMA 9. 5KOJIOI'MS COOBIIECTB. OKOJIOTMYECKHE CUCTEMBI (12 4)

43. Coo01ecTBO OPraHu3MoB —
OHMoneHo3

(1)

CoobmecTBa oprann3mMoB. broreHos u ero
cTpykTypa. CBS3U MEX/Ty OpraHM3MaMH

B OMoIIeHO3e.

JlemoHcTpanun

TaOmuuer u cxemer: «CTpyKTypa OHOLIEHO3aY,
«JKocHUCTeEMa IHPOKOIIUCTBEHHOTO JIECay,
«JKocucremMa XBOMHOro Jieca

PackpbIBaTh Co/IepIKaHUE TEPMUHOB

M TTOHSATHI: OHOLIEHO03, OUOTOIL.
XapakTepu30BaTh OHOLICHO3 H €T0 CTPYKTYPHI:
BHUJIOBYIO, TPOCTPAHCTBEHHYO, TPODHUECKYIO.
TepedncnaTh U IPUBOAUTH IPUMEPHI CBsI3CH
MEX]y OpraHu3MaMu B OHOIeHO3e
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["paskIaHCKOrO BOCITHTaHUS,
Cr1ocoOCTBYOIIEr0  ()OPMUPOBAHUIO
[poccuiickoi rpaskaaHCKOH|
MOCHTHYHOCTH, IPHUHAIEKHOCTH K
oOmHOCTH  TpakiaH Poccuiickoif]
Denepanyu.

ITaTpruoTHYECKOro BOCIUTAHU,

OCHOBaHHOI'0 Ha BOCIUTaHHH JIIOOBY
K pomHOoMy Kpato, Poxune, cBoemy

HApOAy, YB&XCHUs K  Jpyrum
HapomaM  Poccum;  MCTOpHYECKOe]
[pOCBELICHHE, (hopmupoBaHue]
[poccuiickoro HAI[MOHAIBHOT'O
MCTOPUYECKOro CO3HaHM,
[poccuiickoi KYJIBTYPHOH
MACHTHYHOCTH.

Duznueckoro BOCIIUTaHH,
OPHEHTHUPOBAHHOTO Hal

(hopMHUpOBaHUE KYJIBTYPBI 3I0POBOIO
00paza JKM3HH W 3MOLIOHAJIBHOIO

Oaronomy4us - pa3BuTHE
(busnueckux crnocoGHOCTE ¢ ydeToM|
BO3MOXHOCTEN u COCTOSTHHS
3JIOPOBbS, HABBIKOB  0E€30I1ACHOrO

[OBeIECHUS B MIPUPOTHOMN u
COLIMATIbHOM Cpefe, 4Ype3BbIYalHBIX|

CUTyalusx.
TpynoBoro BOCIUTAHUS,)
OCHOBAHHOTO Ha BOCIIUTAHUY
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

[YBOKCHHS K TpPYyAy, TPYASIIAMCS,
pe3yibTaTaM Tpyza (CBOETO U JPYrux|
ITfozieif), OpHeHTanuu Ha TPYIOBYIO
IMesITeIbHOCTD, TOJTyJeHHE|
npocdeccun, JIMYHOCTHOE,
CaMOBBIpa)KEHHE B TPOAYKTHUBHOM,
HPAaBCTBEHHO JIOCTOMHOM TpyIe B
[POCCHIICKOM OOIIECTBE, JOCTH)KEHHE]

BBIIAOIINXCS pe3ynbTaToB B
mpodecCHOHABHOM AeSTETbHOCTH.

(DKOJIOrMUEeCKOro BOCIIUTAHUS,
Cr1ocoOCTBYOIIEr0  ()OPMUPOBAHHIO
PKOJIOrMYECKON KYJIBTYPHI,
OTBETCTBEHHOTO, 0epexHOro

OTHOLICHHS K MIPUPOJIC, OKPYIKAIOIIEH]
cpele Ha  OCHOBE  POCCHHCKHX|
TpaANLIHOHHBIX JIyXOBHBIX
[IEHHOCTEH, HaBBIKOB OXpaHBl,
BalllMThl, BOCCTAHOBJICHUS IMPUPOJIBI,
OKpyKarowieil cpelpl.

[leHHOCTH  HAay4HOro  MO3HAHUS,
OPUEHTHUPOBAHHOI'O Ha BOCIIMTaHUE
CTpemyIeHHs K IIO3HaHUIO cels U
pyrux  JoAed,  OpuUponsl U
oOliecTBa, K MOJMYYEHHIO 3HAHUIA,
KAQueCTBEHHOro  00pa3oBaHHMs ¢
Y4E€TOM JIMYHOCTHBIX HHTEPECOB H
00LIeCTBEHHBIX MOTPEOHOCTEH.




Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

44. DxocucremMa
2w

DKocucTeMa Kak OTKpBITask CHCTEMa

(A. Ix. Tencnn). @yHKIMOHaIBHBIE OIOKK
OpPraHM3MOB B SKOCHUCTEME: TPOLYIIEHTEHI,
KOHCYMEHTEHI, peayleHTsl. Tpodudeckre
ypoBHHU. Tpohuueckne nenu 1 CeTH.
AbunoTrndeckue 010kn 3kocucTeM. [10YBEBI

1 WIBI B 5KocucTeMax. KpyroBopor BemecTs
1 TIOTOK SHEPTHH B SKOCHCTEME.
JemoHcTpanun

Iloptper: A. Ix. Tencnu.
Tabnue! 1 cxeMer: «DyHKINOHAIBHBIE TPYIIIHL
OpraHu3MoB B SKocucTeme», «Kpyrosopor
BEIIIECTB B IKOCUCTEMEY,

«Llerm mutaHys (TacTOMIIHAS, IETPUTHAS).

O0opyioBanHue; repObapuu pacTeHHH;
KOJUICKIIMY HACEKOMBIX; Uydella IITHII i 3Bepeii

PackprIBaTh copepxaHie TEPMUHOB

1 TIOHSITHI: PKOCHCTEMa, TIPOYIICHTEI,
KOHCYMEHTBHI, PEeIyLeHTHI, TpOohHIeCKHe
YPOBHH, TpodHIecKHe (IHUIIEBBIE) IIeNH

1 CeTH.

HassiBare cTpyKTYpHBIE KOMIIOHEHTEI
9KOCHUCTEMBI.

XapakTtepn3oBaTh QYHKIMU ¥ IPHBOANTD
TIPUMEpPbI OPraHN3MOB B DKOCHCTEME Ha OCHOBE
HMMEIOLINXCSI 3HAHUH O pacTeHHMsX, TpHbax,
OaKTepUsIX U KHUBOTHBIX.

OnuceIBaTh KPYroBOPOT BEIIECTB U ITOTOK
SHEPTUH B SKOCHCTEME.

OOBSICHATH POITb OPraHU3MOB

B OMOJIOrMYECKOM KPYTOBOPOTE BEIIECTB

U IIOTOKE SHEPIHHU.

IpuBoANTH NIpUMEPBI OPraHU3MOB,
3aHMMAIOIHUX Pa3HbIe YPOBHU TPOGHIECKUX
nUpamMuz.

CocTaBiiTh CXeMbI IEPEHOCA BEIIECTBA

Y DHEPrUH B SKOCHCTEMaX (LENH MUTaHU).
CpaBHUBATh NacTOMIIHbIC U IETPUTHBIE LIETH
ITUTaHUA
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45. DKoJiornuecKne
NMHPaMHIBI
2y

OcHOBHBIE MTOKa3aTeNl IKocucTeMbl. bromacca
U NIPOAYKIIUAL.

DKOJIOrMYECKHE TUPAMUIbI YUCEIl, OUOMACChI

1 SHEPTUH.

JeMoHcTpanuun

Tabauiiel 1 cxeMbl: «DKOIOrHYecKas MUpaMuaa
quCceny», «IKOIOrnuecKas nupamMmuia
O6uomaccoly, «IKoJIOrudeckas mupamMmuaa
SHEPTUM

PackpeIBaTh cosiepykaHue TEPMUHOB

U NOHATH: IIpoyKuus, Oromacca,
9KOJIOrHyecKas IMpaMua.
XapakTepu30BaTh IPaBHIIA SKOJIOTHYECKHX
MTMPaMK Yucell, 0MHOMAacChl M SHEPrHu.
OOBACHATH IPUYUHBI PA3TUUUI

B IIPOJYYKTUBHOCTH Y Pa3HBIX 3KOCHUCTEM.
IIpuBOAUTD NPUMEPHI TPAKTHYECKOTO
MIPUMEHEHHUSI TIPABHJI SKOJIOTMYECKUX MTHPAMHUI.
CpaBHHBaTh OMOMAcCy U MPOILYKIIHIO
9KOCHCTEM CyIIH 1 MUpPOBOro okeaHa
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

46. U3meneHnust Co00IIECTB —
CYKIeCCHH

(19

Hunamuxa sxocucmem. Kamacmpogpuueckue
nepecmpouxu. @aykmyayuu. HarpasneHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBiUdHbIE 1 BTOPHIHBIE
CYKIIECCHU M UX TIPHYUHEL.

AHTpOINOreHHBIE BO3ICHCTBUS HA CYKLIECCUM.
KnumakcHoe coobuiectBo. buopasnoobpasue
1 TIOJTHOTa KPYTOBOPOTA BEIECTB — OCHOBA
YCTOHYMBOCTH COOOIIECTB.

JlemoHcTpanun

TaOmuuer u cxemer: «O6pa3oBanue 6oI0TaY,
«[lepBuyHas cykueccus», «BoccranoBieHne
Jieca Hoclie mo-xapay

PackpriBarh coiep)KaHue TEPMUHOB

M TIOHATHI: CYKIECCHS, KITMMAKCHOE
COOOIIECTBO, CYKIIECCHOHHBIN PSII.
XapakTepu30BaTh CyKI[ECCUH: ICPBHYHBIC
W BTOPHUYHBIE, IPUBOIUTH MX

MIPUMEPBI U HA3BIBATH MPUYUHBI CMEHBI
COOOIIECTB.

CpaBHHMBATh BpEMEHHBIE U KOPEHHBIE
OMOreoneHO3bl Ha KOHKPETHBIX MPHMEpax
CBOCH MECTHOCTH.

MozeaupoBath pe3yabTaThl MPOLECCa CMEHBI
OHOre€OIIEHO30B TI0JI BIUSHHUEM
AHTPOITOreHHOTO (hakTopa
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47. IlpupoaHsbie 3KocHCcTeMBI (2
)

[IpuponHsie IKOCUCTEMBL. JKocucmembl 03Ep

u pex. Dxocucmemvl Mopetl U OKeaHO8.
Dkocucmemvl mynop, 1€cos, cmenetl, nycmblib.
JeMoHcTpanmmn

Tabaupt u cxempl: «OKocucTeMa
LIMPOKOIMCTBEHHOTO Jiecay, «JDKOoCHCTEMa
XBOHMHOro seca», «9K0CHCTEMA 03epay.
O00pVY/IOBaHNE: aKBAPUYM KaK MOZEIIb
9KOCHUCTEMBI.

JlaGopaTopHble M NpaKkTHYecKHe padoThl
DKcKypcus «IKCKypCHs B TUITMYHBIN
6uoreoreHo3 (B 1yOpaBy, Oepe3HsK, ebHUK, Ha
CyXOZOJIbHBIN MU MOMMEHHBIN JIyT, 03€pO,
60510TO0)»

PackpeIBaTh conepykaHue TEPMUHOB

Y MOHATHUH: (PUTOIUIAHKTOH, 300ILUIAHKTOH,
APYCHOCTb.

XapakTepu30BaTh IPUPOAHBIE S3KOCUCTEMBI, HX
OCHOBHBIE KOMIIOHEHTHI (Ha IpUMepe 03epa,
XBOWHOTO M LIMPOKOJIMCTBEHHOTO Jieca).
OOBSICHATH MIPUYUHBI PA3IUYHOI OHOMacChl
MIPOAYLIEHTOB U KOHCYMEHTOB B IIPHPOJIHBIX
9KOCHUCTEMaX.

CocTaBiaTh NaCTOUILHBIE U AETPUTHBIE LIENN
[TUTaHUS TIPUPOAHBIX FIKOCHCTEM.

IpuBOAUTH PUMEPBI OPTAHMU3MOB, BXOASAIIHUX
B COCTaB (PUTOIIAHKTOHA, 300IUIAHKTOHA,
6eHTOCA.

OOG0CHOBBIBATH POJIb SIPYCHOCTHU B )KU3HU
Ha3eMHBIX 9KOCHUCTEM.

CpaBHHBaTh OMOMAcCCy U IPOAYKIHUIO BOAHBIX
1 Ha3eMHBIX 3KOCHCTEM
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48. AHTpOnOreHHbIE
JKOCHCTEMBI (arpO3KOCHCTEMBI)

(14

AHTpOIOT€HHbIE SKOCHCTEMBI.
Arposkocucrema. ArponeHos. Pazmimans mexmy
aHTPONOT€HHBIMHU U IPUPOJHBIMU
9KOCHCTEMAMHU.

JlemoHcTpauuu

PackpsIBaTh copepxaHie TEPMUHOB

U TIOHATHIL: arpoIKOCHCTEMA, arpoLEHO3,
MOHOKYNBTYpa.

XapakTepu3oBaTbh OCHOBHbIE KOMIOHEHTEI
arpo3KOCHCTEMBIL.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

TaOuuier 1 cXeMer: «ATpOIICHO3Y,
«KpyroBopoT BemecTB U MOTOK SHEPTUH

B arpoLEeHO3e».

OO0opyrioBanye; repdapuu KyIbTypHBIX

1 TUKOPACTYIIUX PacTeHUH.

JlabopaTopHble M MpaKTHYeCKUE PadoThI
DOKCcKypcus «IKCKypcUs B arpO3KOCUCTEMY
(Ha TI0JIE WITH B TETUTMIHOE XO3SHCTBO)»

IIpHBOIUTE IPUMEPHI arPOIKOCHCTEM.
CocTaBIsiATh 1IN IIUTaHUs arpoLeHO3a.
OOOCHOBEIBATH ITPUYNHBI HU3KOH
YCTOHYMBOCTH arpo3KOCHCTEM.

CpaBHHBATB arpOIKOCUCTEMBI M IPUPOIHEIE
9KOCHCTEMBI.

XapakTepu30BaTh PONIb YEIOBEKa

B COXPaHEHHH YCTOHYMBOCTH arpo3KOCHCTEM

https://studarium.ru/
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

49. Yp6o3kocucTeMsbl.
JKOMOHUTOPUHT
(KR

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI
yp6oskocucrem. ['opozckas ¢uiopa u payHa.
CuHaHTpONM3aus TOPOACKOH (ayHbI.
Bronormueckoe n X03IHCTBEHHOE 3HAUEHHE
arpodKOCHCTEM M ypPOO-IKOCHCTEM.
3akoHOMEpHOCTH (POPMHUPOBAHNUST OCHOBHBIX
B3aMMOJEHCTBUI OPraHU3MOB B SKOCHCTEMAaX.
Ponb kackaonozo s¢pgpexma u 6uoos-
90upurkamopos (Kiouesvix 6udos)

6 pynKyuonuposa-

Huu sxocucmenm. IlepeHOC SJHEPIUU U BELIECTB
MEX/1y CMEXHBIMH YKOCHCTEMaMH.

VY cTOWYMBOCTH OPraHU3MOB,TOMYJISAILMN 1
9KOCHCTEM B YCIOBHUSX €CTECTBEHHBIX

U aHTPOIIOT€HHBIX BO3AEHCTBUIL.
Mexanuzmol 6030eticmeust 3azpsi3HeHuil
PA3HBIX MUNOB HA CYOOPSAHUSMEHHOM,
OP2aAHUBMEHHOM, NONYTIAYUOHHOM U
9IKOCUCTNEMHOM YPOBHSAX, OCHOBYL
9KONOSUHECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMBUS.
MeTo10/10rUsl MOHUTOPHHIA €CTECTBEHHBIX
U QHTPOIOTE€HHBIX 3KOCHCTEM.
JemoHcTpanun

TaOnuupr u cxemer: «[Ipumepst
yp00-3KOCHUCTEM.

JlaGopaTopHble M NpaKkTHYecKHe padoThl

1. lpaktuueckas pabora «3yueHue
U OIMCAaHUE YPOOIKOCHCTEMBIY.

2. JlabopaTtopHas pabota «3yueHue
Pa3HO00pa3Msl MEJIKMX IOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX»

PackpeIBaTh coziepikaHie TEPMUHOB

1 TIOHATHI: ypOo3KocucTema,
CHHaHTpPONM3aLusl, ropozckas ¢iopa,
ropojckas hayHa, 3JKOMOHHUTOPHHT .
XapakTepu30BaTh OCHOBHBIC KOMIIOHEHTBI
ypOoIKOCHCTEM.

OrnucpIBaTh OMOIOTUUECKOE M X034IICTBEHHOE
3HaYEeHHE YPOOIKOCUCTEM.

IpuBOANTH MPUMEPHI U OLICHUBATH COCTOSHUE
ypOO3KOCHCTEM CBOEIT MECTHOCTH.

BBbIsIBIIATE 0COOEHHOCTH TOPOACKOH (I10pBI

u QayHbI.

CpaBHUBaTh YpOOIKOCHCTEMBI M IPHPO/IHBIE
9KOCHUCTEMBI
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TEMA 10. BAOC®EPA — I'VIOBAJIBHAS DKOCUCTEMA (6 1)

50. Buocgepa. Crpykrypa
u coctaB duochepst
2w

Buochepa — obuiemnnanerapaas 060m09Ka
3emiu, Iie CyIECTBYET MM CyIlecTBOBaIa
xu3Hb. Pa3BuTHe npesicTaBiaeHnit o duochepe

PackpsIBaTh copepxaHie TEPMUHOB
U MOHATHIA: Onocdepa, KUBOE BELIECTBO,
KOCHOE BEIIECTBO, OHOKOCHOE BEIIECTBO,

https://bio-ege.sdamgia.ru/

https://bio.neofamily.ru/

["paxkpanckoro BOCIIMTAHUS,)
crocoOCTByIONETr0  (hOPMHUPOBAHHUIO|
[poccuiickoi rpaKIaHCKOM|
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

B Tpynax . 3rocca. Yuenue B. U.
Bepnanckoro o 6uochepe. Obnactu Guochepsr
u e€ cocras. JXKusoe BeriectBo 6uocheps

u ero QyHKIHN.

JemoncTpanun

Iloprpeter; B. N. Bepnanckwuit, 2. 3rocc.

TaOmumer u cxemer: «I"eochepsr 3emiimy,
«DyHKIMH KHUBOT'O BEIIECTBA»

OUOreHHOE BEIECTBO.

TpuBoAUTH GOPMYITHPOBKU OCHOBHBIX
nonoxenuit yuenus B. 1. Bepnanckoro

o ouocdepe.

Xapaxrepn3oBath 00acTu Orocheps! 1 ux
COCTaB, Ha3bIBaTh 00JACTH PACIIPOCTPAHEHHSI
JKHBOT'O BEIIECTBA B 000JI0YKAX 3eMIn

1 BBISIBJISTH IPUYKHBI €T'0 PA3IIHYHOTO
pacnpeneneHusL.

TepeuncisTh GyHKIUN )KHBOTO BEIIECTBA
onocdeps! (Tra30Basi, OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHAS, KOHIICHTPAIIMOHHAS,
OMOXMMUYECKAs).

TIpHBOAUTH IPUMEPHI MTPEOOPa3YIOIIETO
BO3JICHCTBUSI )KHMBOT'O BellecTBa Ha buochepy.
AHanM3MpOBATh U OLICHUBATh OMOJIIOT NYECKYIO
UH(POPMALIMIO O TII00ABHBIX KOOI MYECKUX
npobiaeMax Orocgepsl, MoTydaeMyro u3
Pa3HBIX HCTOYHHUKOB.

OnenuBats Bkian B. U. Bepnazackoro, 3.
3rocca B co3nanue yueHus o ouochepe

https://www.bio-fag.ru/
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MACHTUYHOCTH, MNPUHANJICIKHOCTH K|

oOmHocTH  rpaxnmaH  Poccuiickoii
Denepanuu.
[MaTproTHYECKOrO BOCIIUTAHWUSL,

OCHOBaHHOTO Ha BOCITUTAHUH JTFOOBH|
K pomHOMy Kpato, Ponune, cBoemy]

HAapony, YBaXEHUs K  JPYrUM
Hapogam  Poccum;  mcTopuueckoe
[IPOCBELIEHUE, (hopmupoBaHue]
[poccuiickoro HAI[MOHAJIBHOT 0|
MCTOPHYECKOro CO3HAHUA,
[poccuiickoi KyJIbTYPHOH|
MJICHTUYHOCTH.

duszmyeckoro BOCITUTaHUS,
OPUEHTHPOBAHHOTO Hal

(hopMHUpOBaHUE KYJIBTYPBI 3I0POBOIO
o0paza JKH3HH W 3MOLMOHAIBHOIO

G1aronomy4us - pa3BHUTHE
(busmueckux crnocoGHOCTEl ¢ ydeToMm|
BO3MOXXHOCTEH U COCTOSIHYIS
BIOPOBbS, HABBIKOB  0E30MACHOr0
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

51. 3akoHOMEPHOCTH
CyliecTBOBaHUs 0nocdepnl.
Kpyrosoportsl Bemecrs
2w

3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPEI.
OcobeHHOCTH OHoc(ephl Kak rio0aibHOM
9KOCUCTeMBI. /IlnHaMHYecKoe paBHOBECHE

B Omocdepe.

KpyroBopoTsI BemmecTs u OnoreoX uMHIecKue
KB (yriaepona, a3ota). PurmudaaocTs
SIBJICHUI B OHocdepe.

JemoncTpanun

TaOmumer u cxemer: «I"eochepsr 3emiimy,
«DyHKIUH )KUBOTO BelecTBay, «Kpyrosopor
azora B npupoze», «KpyroBopor yriepona

B npupoze», «KpyroBopot kuciopozaa

B npupoze», «KpyroBopoT BoJIbl B IPUPOIE)

PackpbIBaTh COEPKaHHE TEPMIHOB H TIOHSTHIL:
riobabHast 9KOCUCTEMa, INHAMHYECKOS
paBHOBECHE, KpyrOBOPOTHI BEIECTB,
OUOTreOXUMHYECKHIE [IHKITBL.
XapaxTepnu3oBaTbh 0COOCHHOCTH OHOC(hephI KaKk
TJI00aBHOM SKOCHCTEMBI.

Omnpenensts GyHKINIO OHocheps!

B o0ecrieueHnH OHOTEHHOr0 KpyroBopora
BEILIECTB Ha IUIAHETe.

XapakTepr30BaTh OCHOBHBIE KPYrOBOPOTHI:
BOJIbI, YIIIEpOAa, a30Ta.

CpaBHHBATh OCOOEHHOCTH KPYroOBOpOTa
Pa3JIMYHBIX BELIECTB.

O1ieHUBAaTh 3HAUCHHE KPYrOBOPOTa BEIIECTB
JUTSI CYLIIECTBOBAHHMS KU3HH Ha 3emIie.
OOBSICHSTH PONIb OPraHU3MOB

B GMOJIOTHYECKOM KPYTOBOPOTE BELLECTB.
BBISIBIIATE IMHAMIYECKOE PaBHOBECHE
ouocdepsl.

IIpHBOAUTE MPUMEPBI PUTMHYHOCTH SIBICHHIT
B Obuocdepe
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OBEACHWS B HPHPOJHOH U
COIMaNBHOW cpelie, Ype3BbIYalHbIX|
CHTYalHsX.

TpynoBoro BOCITUTAHUSL,
OCHOBaHHOTO Ha BOCITUTaHHY|
VBOKCHHS K TPYAY, TPYISIIIAMCH,
pe3yibTaTaM Tpyaa (CBOETo U JpYrux|
ITfozieif), OpHeHTanuu Ha TPYIOBYIO
IMesITeIbHOCTD, TOJTyJeHHE|
npodeccuy, JIMYHOCTHOE,
CAMOBBIp@XKEHHE B MPOJYKTHBHOM,)
HPABCTBEHHO JIOCTOMHOM TpyIe B
[pPOCCHIICKOM 00IIEeCTBE, TOCTHKEHHE
BBIIAOLINXCS pe3yabTaToB B
MpoheCCHOHANBEHON e TeTbHOCTH.

DKOJIOrHYECKOrO BOCITMTaHUS,
criocoOCTByIOMEro  (hOPMHUPOBAHUIO|
PKOJIOTHMYECKOH KYJIBTYPBI,
OTBETCTBEHHOTO, OepexHOro
OTHOLIICHHUSI K IPUPOJIE, OKPYKAIOLIeH]
cpene Ha  OCHOBE  POCCHHCKUX|
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Temsl ypokoB

OCHOBHOE COJiepKaHue DJeKTPOHHBIE BocnuTaTesibHble 334a4u
1 KOJIMYECTBO YacoB o
TInanupyemble BUIBI yaeOHOM 00pazoBarebHbIE PECYPCHI
JeATEIBHOCTH 00YYaIOIHXCSI
52. 3oHaabHOCTH GHOC(heEPDI. 3oHaBHOCTE Orocdepsl. [ToraTHe 0 OGuome. PackpbiBarh conepkaHne TEPMUHOB https://bio-ege.sdamgia.ru/ TpaUIIMOHHBIX JTyX OBHBIX|
OcHOBHBIE OMOMBI CYIIH. OCHOBHbIE OMOMBI CYIIIH: TYHIPa, XBOWHBIE U TIOHATHI: OHOMBI, TYHJIpa, XBOWHBIE JIeca, [EHHOCTEH, HaBBIKOB OXpaHbl,

YcroiiuuBocTh 6uochepnbt
2w

Jieca, CMEIIaHHbIe U IMPOKOIMCTBEHHBIE Jieca,
CTEIIN, CaBaHHBI, ITyCTBIHH, TPOITNYECKHE Jieca,
BEICOKOTOpBsi. KitiMat, pacTurensHbIi

1 )KUBOTHEIA MHp OHOMOB CYIIIH.

CrpykTypa 1 QYHKIHS )KUBBIX CUCTEM, OIIEHKA
HX PEeCypcHOro MoTeHIrana 1 onochepHsIx
GyHKIHIL.

JlemoHcTpanun

TaOmuuer u cxemer: «OCHOBHBIE OMOMBI CYIIIHI,
«Knmumarunueckue nosica 3emnmny», «TyHapay,
«Taiiray, «CMenIanHeblii gecy,
«upoxonucTBeHHBIH Jiecy, «CTenby,
«CasanHay, «IycTbins», «Tponnaecknii aecy.
O0opyioBanue; repdapuu pacTeHHil pa3HbIX
OMOMOB; KOJUIEKIIMH JKMBOTHBIX

CMeIlIaHHBIE JIeCa, IIMPOKOINCTBEHHEBIE JIeca,
CTEIH, CaBaHHBI, IYCTHIHHU, TPOIIMYECKHUE Jieca,
BBICOKOTOpbsI. [I0Ka3bIBaTh Ha KapTe

1 XapaKTepU30BaTh OCHOBHBIC OHOMBI CYIIIH.
CpaBHHBaTh 0OCOOCHHOCTH KITUMATa, MOYB,
PACTUTENIBHOTO M YKUBOTHOI'O MHPa Pa3HbIX
OMOMOB CcyIIH 3eMITHL.

BBISIBISITE MPUYMHEI 30HATIBHOCTH B OHochepe
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BalUTHI, BOCCTAHOBJIEHHS IPUPOJIBL,
OKpyXKaromieil cpeipl.

[leHHOCTH  HAYYHOrO  MO3HAHUSL,
OPHEHTHPOBAHHOIO HA BOCITHTAHHUE]
CTpeMJleHHsI K IIO3HaHUIO Cce0s U

IMpyrux  rozpe#,  mpupoAbl U
oOmiecTBa, K TONYYEHHIO 3HaHUIA,
KaueCTBEHHOr0  00Opa3oBaHHs ¢

[Y4ETOM JIMYHOCTHBIX HHTEPECOB K|
00111eCTBEHHBIX MTOTPEOHOCTEH.

TEMA 11. YEJIOBEK 1 OKPYXXAIOIIIAS CPEJIA (13 u)
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

53. Bo3aeiicTBHE YeJI0BEKA HA

ounocdepy
(29)

DKOJIOrHYECKHE KPU3UCHI M UX HPHIUHBI.
BosnelicTBue venoBeka Ha 6uochepy.
3arpsi3HeHHe BO3AyIIHON cpenbl. OXpaHa
BO3/1yXa. 3arps3HeHue BogHOU cpenbl. OxpaHa
BOJIHBIX pecypcoB. PaspymieHne moussl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHNe KiMMaTa.
JemoncTpanun

TaOmuier 1 cxemer: «3arpsi3HEHHEe aTMOC(EPbI»,
«3arpszHeHne ruapocheps», «3arps3HeHne
1ouBbI», «[TapHUKOBBIH 3 PexT»

PackpbIBaTh coziepKaHHEe TEPMUHOB

U MOHATHIA: aTMocdepa, BelecTBa-
3arpsA3HUTENH, TAPHUKOBBIN 3 deKT,
«O30HOBAsI JIbIPA», «KUCIOTHBIC JOXKINY,
ruapocdepa, BTpodHKaKst BOJOEMOB, MIOYBA,
9pO3¥HS TI0YB, MTECTHIHIBI, SKOJIOTHYECKUIT
KpH3HC.

AHaTM3UPOBATH aHTPOIOreHHBIE (HaKTOPHI
BO3JIeHCTBHS Ha OHocepy (poib YernoBeka

B TIPUPOJIC) HA PA3HBIX 3TANax Pa3BUTHSL
YeJI0BEUECKOro O0IIeCTBa.

XapakTepu30BaTh rI100aIbHbIC SKOIOTHYECKHIE
po0IeMbI; OCHOBHBIC HCTOYHHKH
aTMOC(epHBIX 3arpsI3HEHHUI; SKOIOTHYECKHE
MpOOJIEMBI, CBSI3aHHBIE

C YBEJIMYECHHEM TPAHCIIOPTA B KPYITHBIX
ropoJax; IBTPOPHKAIMIO BOLOEMOB;
TOCJICICTBUSL 3aTrPSI3HEHHUS BOJ| XUMHUYECKHMHU
BEILIECTBAMH; BO3JICHCTBUE YeIOBEKA HA
TIOYBEHHBIN ITOKPOB.

ApryMeHTHpPOBATh 3HAYCHUE KOOI H-YECKHX
3HAHUI B PELIEHHHU BOIPOCA O HOIePKaHUN
YCTOHYHMBOCTH OHoC(hepbI
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["pakaaHCKOro BOCITUTAHUS,
CII0cOOCTBYIOMIETO  (hOPMHUPOBAHUIO|
[poccuiickoi TpaXKIaHCKOH|
MICHTUYHOCTH, TNPUHAUICKHOCTH K
oOmHOCTH  TrpaxnmaH Poccuiickoi
Denepanyu.

[MTaTpHOTHYECKOrO BOCITHTAHHS,

OCHOBaHHOTO Ha BOCITUTAHUH JTFOOBH|
K pomHOMy Kpato, Ponune, cBoemy]

HAapony, YBaXEHUs K  JPYrUM
Haponam  Poccum;  mcropuueckoe
[pOCBELIEeHUE, (hopmupoBanue]
[poccuiickoro HAI[MOHAJIBHOT 0|
MCTOPHYECKOro CO3HAHUA,
[poccuiickoi KyJIbTYPHOH|
MICHTUYHOCTH.

duzmyeckoro BOCITUTaHUS,
OPUEHTHUPOBAHHOIO HY

(hopMHUpOBaHUE KYJIBTYPBI 3I0POBOIO
o0paza JKH3HH W 3MOLMOHAIBHOIO

Grarononydust - pa3BUTHE
(busnueckux crnocoGHOCTEl ¢ ydeToMm|
BO3MOXKHOCTEH u COCTOSIHUS
3I0OPOBbS, HABBIKOB  0E€30I1ACHOrO

[OBEICHUS B NPUPONHON U
colMaNbHOM  cpeie, Ype3BblYaiiHbIX|

CUTYaIUsX.
TpynoBoro BOCIIUTAHUS,
OCHOBaHHOI'0 Ha BOCITUTaHHY|
YBOKEHHS K TPYLY, TPYIALIMUMCH,

[pe3ynbTaTaMm Tpyaa (CBOEro u Jpyrux
irozeit), OpHEHTAUMH Ha TPYAOBYIO
InesTeNbHOCTS, HOJy4eHHE,
mpodeccuy, JTUYHOCTHOE]
CAMOBBIp@OKEHHE B MPOJYKTHBHOM,)
HPABCTBEHHO JIOCTOMHOM TpyJe B
[poccuiickoM 0O0IIEeCTBE, JTOCTHKEHUE
BBIIAIOLINXCS pe3ynbTaToOB B
mpodecCHOHANBHOM e TENbHOCTH.
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

DKOJIOrHUECKOro BOCITMTAHUSI,|
CII0cOOCTBYIOMIETO  (hOPMHUPOBAHUIO|
PKOJIOrMYECKOU KYJIBTYpHI,
OTBETCTBEHHOT'0, OepeIKHOr0

OTHOIICHHS K IPUPOJIC, OKPYIKAIOIICH]
cpene Ha  OCHOBE  POCCHHCKHX
TPaIUIIHOHHBIX JIYXOBHBIX
[IEHHOCTEH, HaBBIKOB OXpaHBl,
BaIUTBI, BOCCTAHOBJICHHUS MPUPOJIBI,
OKpyXKaromieil cpeipl.

[leHHOCTH  HAYYHOrO  MO3HAHUS,
OPHCHTHPOBAHHOIO Ha BOCITHTAHHUE
CTpeMIIeHHSI K TIO3HAaHHIO ceOsl W
Ipyrux  roze#,  mpupoAbl U
oOmiecTBa, K TONYYEHHIO 3HaHUIA,
KayeCTBEHHOr0  0OpasoBaHus |
[VIETOM JIMYHOCTHBIX HHTEPECOB M
0OLIECTBEHHBIX MTOTPEOHOCTEH.




Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle BUIBI yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

54. AHTPONOreHHOe BO3/1elicTBIE
HA PACTHTE/IbHBIN U KUBOTHbII
mup. OxpaHa npupoabI

2w

AHTPOIIOreHHOE BO3/JICHCTBHE HA PACTUTEIIHHBIN
1 KUBOTHBIN Mup. OXpaHa pacTUTEILHOrO

1 KUBOTHOTO MHpa. OCHOBHBIE MPHHIIUIIBI
oxpass! prpossl. Kpacusre kaurn. Oco6o
oxpansiemblie ipupoanbie Teppuropuu (OOIIT).
Borarudeckue capl ¥ 300JI0THYECKUE TTApKH.
JemoncTpanun

Tatmuiiet 1 cxemer: «Ocob0 oXpaHseMbIe
TIPUPOIHBIE TEPPUTOPHI.

O0opyrioBanvue: Gpororpagun OXpaHIeMbIX
pactenuii u xuBoTHBIX KpacHoii kauru PO,
Kpachoii kauru pernona

PackpsiBath conepaHue TEPMIHOB Y TIOHSTHIA:
COKpaIeHue OMopa3HO00pasws, OXpaHa
TIPUPOITBI, 0CO00 OXPaHSIEMbIE IPUPOTHEIC
teppuropun (OOIIT), GoTanmdeckuii ca,
300JI0TUUECKHH MapK.

XapaxTepu3oBarh IJIaHETApHYIO POJIb
pacTeHH U KUBOTHBIX.

TIpuBOIUTH TPUMEPBI IPSMOTO B KOCBEHHOTO
BO3/ICUCTBHS YEJIOBEKA HA PACTUTEITBHBIN

Y 5KUBOTHBIN MUD.

XapakTepu3oBaTh NPUHLUIEI «BcemupHOi
CTpaTeruy OXPaHbI MIPUPOIBD).

Mepeuncnsars ocodennocty paznuunsix OOIT.

ITpusoante npumepst OOIIT, pacmonoxeHHbIX
B CBOEH MECTHOCTH.

Jloka3bIBaTh Ha MPUMEpPaX OMAaCHOCTb
COKpALIEHUs OMOIOrHYECKOr0 Pa3HO-00pasust
3emin.

IIpuBOANTE MpUMEPBI PEKUX

Y MaJIOYMCIICHHBIX BUJIOB PACTEHUI

Y JKMBOTHBIX CBOEH MECTHOCTH, 3aHECEHHBIX

B KpacHblie kauru pernonos u KpacHyro KHUry
PO
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55. PaunoHajibHoe
NPUPOIONIOJIb30BAHHE
U yCTOWYNBOE pa3BUTHE
(3w

OCHOBHbI€ NIPUHIIMITBI YCTOMYMBOTO Pa3BUTHSA
4eJIOBEYECTBA U NPHPO/bL. ParnonansHoe
IIPUPOJIONOIB30BAaHUE M COXPAHEHHE
OuoNOrnYecKoro pasuo-oopasus 3emu. OOme
3aKOHOMEPHOCTH II00AJIbHBIX IKOJIOTHYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO
KpH3HCa U €ro BEpPOATHBIE MOCIIEICTBHS.
Pa3BuTHE METOJI0B MOHUTOPUHI'A Pa3BUTHUS
OIIACHBIX TEXHOTCHHBIX npoueccoB. Cucmemmvle
uccnedosanus nepexooa

K pecypcocbepezarouyell

U KOHKYPEHMOCNOCOOHOU dHep2emuKe.
buonoruueckoe pazHooOpasue U GHOpecypChI.
Hayuonanvhsie unghopmayuonnvie cucmemvl,
obecneuusarouue 00CmMyn K uHPopmayuy no

PackpeIBaTh cosiepykaHue TEPMUHOB

Y HOHATHH: palluOHAIbHOE
NIPUPOJIONIOIb30BAHUE, YCTOHYUBOE Pa3BUTHE,
TIPUPOJIHBIE PECYPCHI, SKOJIOTUYECKHH ClIe].
XapakTepu30BaTh OCHOBHBIE IIPHHIIUIIBI
YCTOWYMBOI'O Pa3BUTHUS YEJIOBEYECTBA

U TIPUPOJIBL.

OnychIBaTh HEUCUEPIIAEMbIE U HCUEpIIacMble
MIPUPOJIHBIE PECYPCHI, TOAYEPKUBAS
OTHOCHTEIBHOCTh HEHCUEPIIAeMOCTH
TIPUPOJTHBIX PECYPCOB; XapaKTePH30BaTh
TIPOLIECCHI MX BO3HUKHOBEHHS M YCIIO-

BUS CPEIbl, IPHBOAAIIME K UX ()OPMHUPOBAHHIO.
PackpeiBaTh MpOOIEMBI PallIOHATEHOTO
TIPUPOJIONOIB30BAHUS H HAXOJUTh ITyTH HX
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Temsl ypokoB
U KOJIMYECTBO 4aCOB

OcHOBHOE coziepKaHne

IInanupyemsle Buib! yaeOHOM
JEATENbHOCTH 00YYaroIHIXCst

DNEKTPOHHBIE
00pazoBarebHbIE PECYPCHI

BocnuTaTtenbHble 3agaun

COCMOAHUIO OMOENTLHBIX U008 U IKOCUCTHEM.
Ocnogul IKopeaburumayuu SKocucmem

u cnocob606 6opbOBL ¢ OUONOBPENHCOEHUSMUL.
Pexoncmpykyus MOpCKUX 1 HA3eMHbIX
IKOCUCTEM.

JeMmoncTpanun

Tabuuiet u cxeMer: «MoJeH yIpaBIiIsieMoro
MHpa»

pelieHus

56 Opranu3sanusi NOArOTOBKH K
EI'D (5 yacoB)

[oBTOpenune n3ydeHnoro Marepuana B 10-11
KJIaccax.

Pemenne sx3aMeHAIIMOHHBIX 3aaHUMH.
INoBTopenne u 06001IeHNE TOMYYEHHBIX
3HAHUIL.
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HHPUJIOKEHHUE

OIMIUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECITIEYEHUSA
OBPA3OBATEJIBHOT' O MTPOLHECCA
Y4eoH0-1200paTOpHOE 000pPYI0BAHME U IPHOOPDI:

e TaOJHUIIBI IO Kypcy Ouosoruu 5-6 kinacca «botanukay:
- «TkaHM pacTeHHD»;

- «CtpoeHue ceMeHmn»;

- «CTpoeHue KOPHEBOW CUCTEMBIY;

- «Ctpoenue cTedis»;

- «CTpoeHue oYeK pacTeHUI;

- «Bugou3mMeHeHHs T0OCTOBY;

- «[Toa3emHbBIC BUTOM3MEHEHHS TIOOETOBY;

- «BHyTpeHHEE CTPOCHHE JIUCTAY;

- «DoTocuHTE3Y;

- «TpaHCTIOPT BEIIECTB IO PACTCHUIOY;

- «CTpoeHue LIBETKaY;

- «TwIsl WIOHOBY;

- «/IBOITHOE OIIOJOTBOPEHHE LIBETKOBBIX PACTEHHIN;

- «OKu3nenubie GOpMBI pacTCHHIN;

- «Pa3nooOpaszue BoIopocieii»;

- «Mxu. Luki pa3BUTHS MXa KYKYIIKUH JICHY;

- «XBOIIIY U TUIAyHBI»;

- «[TanopoTHUKIY;

- «['onocemeHHbBIE pacTEHUNY;

e Habop Tabnuil «CeMercTBa IIBETKOBBIX PACTCHUI,

1. Habop Tabaui 1o Kypcy 6uonoruu 7 kinacca «buonorus. XXuBotHsiey;
2. KOJUIEKIIUM HACEKOMBIX;
3. CKEJIEThl NIO3BOHOYHBIX KUBOTHBIX: «CTpOEHHE CKeJeTa JIAryIKn», «CTpoeHue ckenera

rony6s»; «CTpoeHue ckeneta peiObl», «CTpOCHHE CKeNeTa KPhIChD».

4, nabopatopHoe oOopynoBaHue (NMPOOUPKH, KOJOBI, CTaKaHbl, MUHIETH, MHIIETKH,
MMOKPOBHBIE U MPEAMETHBIE CTEKIIA);

5. yuebnsie DVD aucku ¢ punemamu;

e wmukpockonsl Levenhuk 2L NG (VYBenmuenue oObekTuBOB: 4x, 10x, 40X; yBenudeHue

okynspa: 16x);



e MuKpockomnsl «Mukpomen» (YBenumdenue o0bekTHBOB: 10X, 20X, 40X; yBennueHUE OKYIspa:

16x, 20x);

e MuKpornpenaparsl (pou3BoAcTBO “Mukpome», Hadop Ne90);

e Ha0bOp MHUKpOIIpEnaparoB 1o Kypcy «boranuka» 5-6 kiacc;

e Ha0bOp MHUKPOIIPENaparoB 1o Kypey «buosorus. JKuotHeie» 7 xiacc;

e Ha0Op MHUKpOIIpENnaparoB 1o Kypcy «buomnorus. Uenosek»;

e HabOp MHUKpOIIpEnaparoB 1o Kypcy «Oomas ouomorus» 9-11 knacce;

e repOapuu  («Bumomsmenenus: moberoB», «CemMeNCcTBAa IIBETKOBBIX pPACTCHHI», «MXu»,
«'pubs», «ITanopoTHUKN);

e MymsDKM o Kypcy «boranmka» 5-6 kimacc (Habop mymsoked oBormied u ¢GpykTroB; HabOp
MYJSDKeH TpuOOB; nuHamMuyeckue Mojaenu «Pa3MHokeHue XximaMuaoMoHaab» U <« OKuU3HEHHBIH
LUKJ MXa KYKYIIKHH JIEH»);

® MYJSDKH 1O Kypey «YenoBek» 8 kiacc (TOpc 4enoBeka, CTpOEHUE 3pUTENIBHOTO aHalIu3aTopa,
CTpPOEHHE CIYXOBOTO AaHaJM3aTopa, CTPOEHUE BBIJCIUTEIbHON CHCTEMBI, CTPOCHHE CKeJeTa
4eJl0BeKa, CTPOEHHE FOpTaHm);

[ ]

TexHuyecKkue U JIeKTPOHHBbIE CPeACTBA 00yYeHMS:

e MHTEpaKTHBHas J0cKa Starboard;

e mpesenTanuu Power point.

Y4yeOHast U cipaBoYHAs JIUTEpaTypa:
JlutepaTypa Ans y4YuTeIs:
® VycoOnuk: [laceunnk B.B. buonorus. bakrepuu, rpudsl, pactenus. 5 kinacc: ydeOnuk mis OY
— M.: lpoca, 2013.
® Vuebnuk: [laceunuk B.B. buonorus. Muoroo0pa3ue noKpbITOCEMEHHBIX PACTeHUI. 6 Kiacc:
yuebnuk ans OY — M.: Jlpoda, 2013.
® Vuebnuk: Jlatiomun B.B., lankun B.A. buonorus. XXuBotnsle. 7 knacc: yuebuuk g OY —
M.: [Ipoda, 2013.
® Vuebnuk: Konecos /I.B., Mam P.JI., benseB U.H. buonorus. Uenosek. § knacc: ydeOHUK st
OY — M.: [lpoca, 2013.
® Tpaiitak J[. Y. buonorus. Pactenus, 6akrepun, rpuldbl, JTUIIAaiHUKKN. 6 Kiacc: yued. s
obmieoOpaszoBarenbubix yupexaenuit/ 1. U. Tpaiirak, H. JI. Tpaiitak . — Muemo3una, 2009 r.
® Mensenesa B.K. boranuka. — M.: Meaununa, 1980. — 296¢.
® Ogsuaposa E.H. buonorus. Pactenus. I'pu6sl. JInmaitnuku. — M.: Uadpa-M, 2010, - 704c.
® [Jaceunuk B.B. buonorus. bakrepuu. I'pu6sl. Pactenus. — M.: [Ipoga, 2011, - 271c.



® buomnorus: 5-11 kiaccer: [Iporpammel st 0011e00pa30BaTeIbHBIX YUPEXKICHUH (101 pejl.

Tpaitraka .., Aunpeesoit H./1.)

® «buonorus: Pacrenus, 6akrepuu, rpuObl, TUIIAKHUKHA 6-7 KIIACChD» MOCOOUe IS yJaIuXxcs

(Tpamttak JI.11.).
o Anpnpeesa, H.JI. O6mas 6momnorus 10-11 xmace / H.JI. AaapeeBa — M.: MHeMO3HHa,
2011. — 365c.
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