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INOSCHUTEJIBHASA 3AITUCKA
Pabouas mporpamMma mo yueOHOMY MpenMmeTy «XUMHs» IpenHazHaueHa Juisd ydammxcs 8-9
KJIaCCOB MYHMIUIIAJIBHOTO aBTOHOMHOT'O 00I11€00pa30BaTeIbHOTO yupexaeHus uies Ne§.
[Iporpamma cocraBnena Ha ocHoBe DenepanbHOi pabodell HmporpaMmbl y4eOHOTO mpenMmera
«X¥UMHS» HA YPOBHE OCHOBHOTO OOILIETr0 00pa30OBaHUS M MOJUIEKHUT HETOCPEICTBEHHOMY IPUMEHEHHIO

npu peanuzanuu oos3atensHoi yactu OOIT OOO.
[lepeueHb HOPMAaTHBHBIX JOKYMEHTOB, HCIIOJIb3YEMBIX IIPH COCTABICHUH PadOYell IPOrpaMMBI:

1. ®enepanpubiii 3akoH OoT 29 nmekabps 2012 r. Ne 273-®3 «O6 obpa3zoBanum B Poccuiickoi
denepauuny;

2. ®enepanbHBI TOCYIAPCTBCHHBIH 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO 00IIEro oOpa3oBaHUS
(yTBepxkaeH mpukazom MuHuctepcTBa oOpa3zoBanusi U Hayku Poccuiickoit @enepanuu ot «31» Mas
2021 r. Ne 287);

3. ®enepanbHON 00pa3oBarenbHOl TporpaMMbl OCHOBHOTO 00miero oOpa3oBaHUs (YTBEPKACH
npuka3zoM MunuctepcTBa npocsemeHust Poccuiickoit @enepannu ot «16» HostOpst 2022 1. Ne 993)

4. Tlpuka3z MunucrepctBa Ilpocemenuss PO ot 21 centsabps 2022 r. Ne 858 00 yTBepxaeHUU
dbenepanbHOro mepevHs y4eOHHMKOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO MPH PeaTu3allid UMEOIIUX
rOCy/IapCTBEHHYIO aKKpEAUTAlMI0 00pa30oBaTeNIbHBIX MpPOrpaMM HAdajabHOrO OOIIEro, OCHOBHOTO
oO1ero, cpeaHero oOmero oopa3oBaHUs OpraHU3AIUSMU, OCYIIECTBISIOIMIMMH 00pa30BaTEIbHYIO
NesITeIbHOCTD;

5. Konnenus npenonaBanus yueoHoro mpeamera «Xumus» ot 03.12.2019 r.

6. Canllun 2.4.3648-20 «CaHuTapHO-3NUIeMUOJIOTHYECKHEe TPeOOBaHUS K OpraHu3alusIM
BOCTIIUTAHUS U 00y4YEHUs, OTAbIXA U 03JJOPOBIECHUS AETEH U MOJIOJIEKU»;

7. OcHoBHasi o0Opa3oBaTeibHasl MporpaMMma OCHOBHOro o6Omiero obpazoBanust MAOY mumess No 8
nMmenn H.H. PykaBumnukosa r. Tomcka;

8. Yueobnsrii rutan MAOY nunest Ne8 umenn H.H. PykaBumnukosa r. Tomcka;

9. Ilporpamma Bocnutanuss MAOY nunes Ne§8 nmenn H.H. PykaBumaukosa r. Tomcka

[IporpamMMa mpenHa3HaueHa JJis TPOBENEHUS YPOKOB XHMHUU 10 Yy4eOHO-METOJIUYECKOMY
komriekcy O. C. N'abpuensHa.

[Tporpamma 1mo XuMuM JaET MPEACTaBICHUE O LIENSIX, OOIIEH CTpaTerui 00y4eHUs, BOCIIUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMH Y4eOHOrO MpeaMeTa, YCTaHaBIMBAaeT 00s3aTeNbHOE MPEeIMETHOE
CoJiepKaHue, MpeJycCMaTpUBAeT paclpeesieHle ero Mmo KjaccaM M CTPYKTYpUpOBaHHE IO pas3aenaMm U
TeMaM @pPOrpaMMbl IO XHMMHH, OINpEeNseT KOJMYECTBEHHblE M KayeCTBEHHBIC XapaKTEPUCTHKU
COJIEpKAHUSA, PEKOMEHAYEMYIO IOCIEI0BATENIbHOCTh U3YUEHHs] XMMHU C Y4ETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTrO IMpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaroImuxcs,
orpeiesIieT BO3MOXHOCTH MpeAMeTa JUIsl pean3aliuil TpeOOBaHW K pe3yabTaTaM OCBOEHHsI OCHOBHOM

o0pa3oBaTeNbHON MPOTrpaMMbI Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TakKe TpeOOBaHUU K



pedynbrataM OOy4YeHHs XWMUU Ha YpOBHE LieJell u3yueHuss TMpeAMeTa U OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIIbHON JEATEIHHOCTH 00y4Yalomerocsi Mo OCBOCHUIO YYEOHOTO COCpIKaHMUs.

3HaHME XUMHUHM CIY)KUT OCHOBOM a1 (hOpMHpOBAHMSI MHPOBO33PEHHsSI OOYy4aromierocs, €ro
NPEJCTaBICHUNA O MaTepHajJbHOM EAMHCTBE MHpa, BAXKHYIO POJb HUIparoT (QOopMHUpYEMBbIE XHMHUEH
MPEJCTABICHHUS O B3aUMOIPEBPALLICHUSIX SHEPTUU U 00 HBOJIIOIMH BEUIECTB B IPUPOJE, O MYTAX PEIICHUS
rII00aTBHBIX TPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, YHEPIETHUCCKOH, MUIIEBON U
9KOJIOTMYECKOM 06€30MacHOCTH, POOIIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH HJisi CcaMOpa3BUTUS M (POPMHPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001mel 1 (QyHKIIMOHATEHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPUYECKUX CIHOCOOHOCTEH OOydarommxcs,
HABbIKOB HX CaMOCTOSITEJIbHOM Y4eOHOW NeATEIbHOCTH, SKCIEPUMEHTAIBHBIX M HUCCIIEIOBATEIbCKUX
YMEHHM, HEOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(ECCUOHATILHOM NEATENIbHOCTH;

3HAKOMHUT €O CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI LIEIOCTHOTO B3TJIsiAa Ha
€IMHCTBO TPUPOABl M  YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM d3TarioM B  (OPMHUPOBAHHUH
€CTECTBEHHO-HAYYHON I'PAMOTHOCTH 00YYarOIINXCS;

CHOCOOCTBYET (POPMHPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOe 00pa30BaHUE 00ydarOIUXCsl.

JlanHble HarpaBieHUs B O0y4YE€HUU XUMHUHM 00ECTIeUnBaIOTCs CIEIU(PUKON coliep:kaHusi y4eOHOTo
MpeIMeTa, KOTOPBIN SBISETCS MEeJarornuecky aJanTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAyKU XMMUU Ha
OIIpEACIEHHOM JTaIe €€ pa3BUTHS.

Kypc xumuM Ha YypoBHE OCHOBHOrO o0OIEro o0pa3oBaHHsS OPHEHTUPOBAH Ha OCBOCHME
OOyYaIOIUMUCST CHCTEMbl TE€PBOHAYANBHBIX TMOHATHA XHUMHH, OCHOB HEOPraHWYEeCKOW XHUMHH U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TTOHSITHI OPraHNYEeCKOM XUMHUH.

CrtpykTypa coaep:kaHMs IPOrpaMMbl IO XUMHUH CPOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MO/X0/1a K
e€ uzydenuro. CozeprkaHue CKIIaJbIBAETCS U3 CUCTEMbI MOHATUN O XMMHUYECKOM AJIEMEHTE U BEILECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O6e 3TH CHCTeMbI CTPYKTYPHO OPTaHU30BaHbI 11O MPUHITUITY
IIOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHNN HA OCHOBE TEOPETUYECKUX MTPEICTABICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOIO YUEHUS KaK OCHOBBI BCEI'O ECTECTBO3HAHMS,

ITepuoanueckoro 3akona /.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

YUEHHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBS3H;

MpeJICTaBICHUH 00 IMEKTPOIIUTUYECKON TUCCOLMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIUPUYECKH TOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIHHO OT OIHOTO YPOBHS K JPYrOMY, BBHITIONHSS
¢GyHKIMN OOBSICHEHHS W NPOTHO3HPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U MOTYYCHUSI U3y4aeMbIX BEILIECTB.

OcBoeHMe MporpaMMbl IO XUMUU CIIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHHUSI O XUMHYECKOM
COCTABJISIFOLIEH HAyYHOM KAPTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOIO OTHOILIECHHUS K

HAayYHOMY 3HAHUMIO W MCTOJAaM II0O3HAHHA B HayKeE. I/ISYIICHI/IC XUMHU TIPOUCXOOUT C IMPUBJICUHCHUCM



3HaHUHN W3 paHee M3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyxkawmmii Mup», «buonorus. 5—7 kmacce» u
«®Dusuka. 7 Kmacey.

[Ipy wW3yyeHUM XUMHH MPOUCXOIUT (POopMHpOBaHHE 3HAHMI OCHOB XMMHUYECKON HayKu Kak
00JacTl COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTHUYECKON [EATEIHHOCTH YelIOBEKa M KaK OJHOIO U3
KOMITOHCHTOB MHUPOBOU KYJIbTYphl. 3afada y4yeOHOTrO MIpeaMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHWM — BaXHEHIIWX (PAKTOB, TMOHATHH, 3aKOHOB M TEOPETHYECKHX ITOJOXKCHHM,
JOCTYMHBIX 0000IIeHNI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B MPUOOMICHUH K HAyYHBIM
METOJIaM TO3HAHUS TPU H3YYEHUHU BELIECTB U XMMHUYECKUX pPeaKiuil, B (OPMUPOBAHUU U PaA3BUTHU
M03HABATENIbHBIX YMEHUN M UX NPUMEHEHUU B y4yeOHO-II03HABATEIbHOW M y4eOHO-UCCIIEI0BATEIbCKOM
JEeSTeIbHOCTH, OCBOCHUH TIPABHJI O€30MMaCHOTO OOpAICHHSI ¢ BEIIECTBAMH B IIOBCEIHEBHON KU3HHU.

Ilpu u3ydyeHMM XMMHM HA YPOBHE OCHOBHOrO 00IIero o0Opa3oBaHUsl Ba’KHOEe 3HAYEHHE
NpuodpeIN TaKue LeJin, KaK:

dbopMUPOBaHWE WHTCIUICKTYyaTbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO DPELIEHUH, CIHOCOOHON aJanTHUpOBaThCS K OBICTPO
MEHSFOUIUMCS YCIIOBUSIM JKM3HU;

HANpaBIEHHOCTh  OOydYeHUsT Ha  CHUCTEeMAaTHYecKoe  MpUOoOIIeHHe  OoOydaroluxcs K
CaMOCTOSITEIIFHOM TI03HABATEILHON JCSITEILHOCTH, HAyYHBIM METOJaM TO3HaHUS, (OPMHUPYIOIIUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

o0ecriedeHHe  YCIOBHUH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHI0  OOyYarolMMHCS  OIbITa
pa3HOOOpa3HOW [NEATENbHOCTH, TIO3HAHUS M CAMOIMO3HAHUS, KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHHE JIJISl PA3JIMYHBIX BUOB JI€ATEIbHOCTH;

dbopmupoBanue o0mIel (HYHKIIMOHATFHOW M €CTeCTBEHHO-HAY4YHON T'PAaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHITH M OLIEHUBATH SBJICHUS OKPY)KAIOIIET0 MUPA, UCTIOJIb3Ys 3HAHUS U OMBIT, OTy4YEeHHBIC
MPU M3YUYCHUH XUMUH, NMPUMEHSTh UX MPU PEIICHUH MPOOJEeM B TMOBCEIHEBHOW KU3HU U TPYIOBOH
NEeSTeTbHOCTH;

dbopmupoBaHre Yy OOyYarONUXCS TYMaHUCTHUECKHX OTHOIICHWH, TOHUMAaHHUS I[EHHOCTH
XUMHUYECKUX 3HAHWHA JJI BBIPAOOTKU 3KOJOTHYECKH I€IeCO00pa3HOro MOBENEHUS B OBITY U TPYIOBOM
JESATEIBbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3J0POBbS U OKPY>KaIOIIEH MPUPOTHOM CPEIbl;

pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIHUTAaHHUIO Ha
OCHOBE YCBOCHHS OOIIEUETOBEUYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TMpoduis u
HaIpaBJIEHHOCTH JAJIbHEUIIIET0 00yUYeHUS.

OO01ee YMCIIO YacoB, PEKOMEHIOBAaHHBIX JUISl M3ydeHUs XuMmuH, — 136 dacoB: B 8 kimacce — 68

yacoB (2 yaca B HezieNo), B 9 kinacce — 68 yacoB (2 yaca B HEJEINIO).

1. COAEP’)KAHUE YYEBHOI'O IPEJMETA
1.1. Conep:xkanue o0yueHus B 8 kiacce.

1.1.1. TlepBoHaYaNLHBIE XUMHUYECKHE TTOHSATHSI.



[Ipeamer xumuu. Ponb XuMuM B )KM3HM 4YenoBeKa. XMMHS B CHCTeMeE HayK. Tena m BemiecTsa.
dusnueckue CBOWCTBA BeHIECTB. ArperaTHoe COCTOsiHME BemiecTB. [IoHsATHE O MeTonax MO3HaHUs B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: CMeceu.

ATOMBI U MOJIEKYJIBl. XUMHUYECKHUE A1eMEHThl. CUMBOJIBI XUMUYECKUX 3J1€eMEHTOB. IIpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckasi ¢opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemecTB. OTHOcuTENbHAsE aTOMHas Macca. OTHOCUTENbHAs MOJEKYJsIpHas Macca. MaccoBas
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemiectBa. Mosb. MossipHas Macca. B3auMocCBs3b KOJNMYECTBA, MAacChl U 4HMCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COCAMHEHUH.

duznyeckue U XUMUYECKUE SIBJICHMS. XUMHUUYECKash peakius U e€ MpU3HAKU. 3aKOH COXPAHEHUs
Macchl BeHIecTB. XWMHUYecCKHe ypaBHeHHs. Kiraccupukanuss XMMHUYECKHX peakiuid (CoenTuHEeHHS,
pasnoKeHus1, 3aMeIeHus, 0OMEHa).

XVUMUYECKUN OSKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW TOCYyIO0#l, MpaBWiaMd pabOThl B
naboparopun u npuémamu oOpaiieHusi ¢ Jab0paTOpHBIM OO0OpYIOBaHHWEM, U3YUYE€HHE U OIHMCAHHE
(bu3MUECKUX CBOMCTB 00pa3Il0B HEOPraHUYECKUX BEIIECTB, HaOMoAeHNEe hu3nUecKuX (TIaBJICHUE BOCKA,
TasiHUE JIbJIa, paCTHUpaHUE caxapa B CTYIIKE, KUIIEHWE M KOHJEHCAlMs BOJAbI) U XMMHMUYECKUX (FOpEHHE
CBEYHM, MPOKAIMBAHUE MEIHOIN MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla C KHCIIOTON) SIBIEHUH, HAOMI0IeHIE U
OINMCaHNE MPU3HAKOB MPOTEKAHNUS XMMHUECKUX peakiuil (pa3joxeHue caxapa, B3auMOJIEHCTBUE CEpHOU
KHUCJIOTBI C XJOpUIOM Oapusi, pasnokeHue ruapokcuna meau (II) mpu HarpeBanuu, B3aumojeicTBue
xene3a ¢ pactBopoM cosin meau (II), u3yuenue cnocoGoB pazfeneHus: cMecei (¢ MOMOIIbI0 MarHuTa,
¢ubTpOBaHMe, BhITApUBAHKE, JUCTUIIIALM, XpoMaTorpadus), IpoBeIeHUEe OYNCTKH ITOBAPEHHON COJH,
HaOJII0ZICHWE W OMNMCAaHUE PEe3yJIbTAaTOB IMPOBEACHMS OIbITA, WUIIOCTPUPYIOIIErO 3aKOH COXpaHEHUs
Macchl, CO3/IaHUEe MOJIee MOJIEKYJ (IIapOCTEPHKHEBBIX ).

1.1.2. BaxxHelmue nMpeIcTaBUTEIN HEOPraHUIECKHIX BEIICCTB.

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — aneMeHT u mpocTtoe BeniectBo. Haxoxienne
KHCJIOPOAa B MpUpOJie, GU3NUECKHE U XUMUYECKHEe CBOMCTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciaopoaa. CrocoObl TOMy4eHHUs KUCIOpoAa B JabopaTOpuM M IMpOMbIIUIeHHOCTH. Kpyrosopor
Kucaopoaa B npupoze. O30H — atoTponHas MOAU(UKAILUSA KUCIOPOa.

TeroBoit  3hdeKkT XUMHUECKONM peaklud, TEPMOXMMHUYECKHE YpaBHEHHUS, JK30- U
SHAOTEPMHUYECKHE peakluu. TOImBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIIEHHE MapHUKOBOIO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bopmopon — snemeHT M mpoctoe BemiecTBo. HaxoxaeHue Bomopoaa B mpupoze, puzndeckue u
XHUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI omydeHus1. KuciaoTsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue CcBoMCTBa BOAbl. Boma kak pacrBopurens. PactBopsl. HacelieHHsle U
HEHACBIIICHHbIE PACTBOPBI. PacTBOpMMOCTh BemiecTB B BoJe. MaccoBasi 0yl BELIECTBA B PACTBOPE.
XumMuyeckue cBoiicTBa Bojbl. OCHOBaHUs. Pob pacTBOPOB B MPUPOJIE U B AKU3HU YeaoBeka. Kpyrosopor

BOJIbI B IPUpPO/IE. 3arps3HeHHe MPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOAHBIX BOJI.



Knaccudukanmst  Heopranmyeckux  coequHeHuid.  Oxcuael.  Knaccudukamus — OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIE) H HeconeoOpasyronme. HomeHnkmarypa
okcu0B. du3nyeckue U XUMUYECKHE CBOMCTBA OKCHIOB. [lonyuenne okcuoB.

OcnoBanus. Kiaccudukanus ocHOBaHUI: MIEN0YM U HEpaCcTBOpUMBIe OCHOBaHMs. HomenkiaTypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [loirydueHne 0oCHOBaHUM.

Kucnorsl. Knaccudukamms xkucinor. Homenxmatypa kucinor. dusnueckne M XUMHUYECKHE
cBoicTBa KUCIOT. Psin aktuBHOcTH MeTaiuioB H.H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa cosieil.

du3znyecKkue 1 XuMU4YecKkre cBoiicTBa cosel. [lomyuenue coneil.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPTraHUUECKHUX COECAUHEHUM.

XHUMUYECKUH HSKCIEPUMEHT: KAaueCTBEHHOE OIpPEJENIEHUE COJEp)KaHUs KHUCIOpoJa B BO3JYyXE,
[I0JIy4eHue, coOupaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB KHCIOPO/a, HAOIIOAEHUE B3aUMOAECHCTBUS
BELIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHHUS U NMPEKPAIICHUs ropeHus (1oxapa), 03HaKOMJIEHHE C
o0Opa3laMi OKCHJOB W OIMCAaHHWE WX CBOMCTB, MOJIyueHUE, COOMpaHUe, PAcllO3HABaHWE W H3YYCHHUE
CBOMCTB BojJOpojia (ropeHue), B3auMozciicTBue Bomopojga ¢ okcugom wmeau (1)  (Bo3mokHO
UCIOJIb30BaHUE BHUIEOMATEpUaoB), HaOMOJEeHHE O0O0pa3loB BEUIECTB KOIWYECTBOM |  MOJb,
HCCIIEIOBaHUE OCOOEHHOCTEN pPacTBOPEHHUS BEILIECTB C Pa3IMUYHOM PacTBOPUMOCTHIO, IMPUTOTOBJICHHE
pacTBOpOB C OMNPEAECIEHHOM MAacCOBOM J0JIEM PAacTBOPEHHOIO BELIECTBA, B3aWMOJICHCTBHE BOABI C
MeTalylaMi (HaTpueM U KanbliieM) (BO3MOXKHO HCIOJIb30BAHME BHJIEOMATEPHANIOB), HUCCIIEOBaHHE
00pa3lloB HEOPraHMYECKUX BELIECTB pa3IMUYHBIX KJIAcCOB, HAOJIOJEHHE W3MEHEHHs] OKpacKH
MH/IMKATOPOB B pacTBOpaxX KHUCJIOT M Liesouel, uzyueHue B3aumosieiicteus okcuna meau (I1I) ¢ pactsopom
CEpPHOM KHUCIIOTBI, KHCJIOT C METAUIAMM, DPEAKUUN HEUTpaln3aluM, IOJy4YE€HUE HEPACTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OJHOIO ME€Tajula JIPYrMM U3 pacTBOpPa COJIH, PEIICHHE JKCIIEPUMEHTAIIBHBIX
3a7a4 no teme «BakHeulme Ki1acchl HEOPraHUYECKUX COCTMHEHUIN.

1.1.3. Ilepuognueckuit  3akoH W [lepuoamyeckas cUCTeMa XHMHYECKHX  AJIEMEHTOB
JI.1. MenneneeBa. CtpoeHne aToMOB. XUMHYECKas CBsI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

[TepBble MOMBITKU KIACCUPUKAMM XUMHUYECKHX HJIeMeHTOB. [loHsATHE O TIpymmax CXOTHBIX
9JIEMEHTOB (IIEJIOYHbIE W IIEIOYHO3EMENbHbIE METalIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. llepuonnueckass cucrtema xmmuueckux syeMeHTOB J[.M. MeHneneesa.
Koportkonepuoanast u jumHHonepuoanas ¢opmbl [lepuonnyeckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB
JI.1. Menneneesa. Ileproael n rpynmnsl. @U3ndecknid CMBICI MOPSAIKOBOIO HOMEpPa, HOMEPOB Nepruoja n
IPYMIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3orombl. OnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek aromMoB mepBbiXx 20 XuMHUYECKUX 37eMeHTOB [lepuoamueckoit cucremsr [[.1. Menneneesa.
XapakTepucTUKa XUMHUYECKOIO »dJeMEHTa [0 €ro ImoyiokeHuto B Ilepuoguueckoit cucreme
.. Menneneena.

3aKOHOMEPHOCTHM HW3MEHEHHs paguyca aTOMOB XHMHMYECKUX 3JIEMEHTOB, METaJUIMYECKUX U

HEMETAJUIMYECKUX CBOMCTB 1O TrpynmaM M ImepuojaM. 3Hadenwe Ilepronuueckoro 3akoHa U



[Tepuoauueckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB JJ11 pa3BUTUA HayKu W npaktuku. J[.M. MenneneeB —
YYEHBIN U TPaKIAHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (moJisipHasi U HEMOJSIpHAs) CBsI3b. DIEKTPOOTPULIATEIBHOCTh
XUMHUYECKUX 3JIeMEHTOB. MlOHHas CBA3b.

Crenenp oxucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [lpoleccel OKuciaeHus U
BOCCTaHOBJIEHUS. OKUCINTENIN U BOCCTAHOBUTEIH.

XUMUYECKUN OKCIEPUMEHT: H3y4eHHe OO0pa3loB BEIIECTB METaNIOB W  HEMETAJJIOB,
B3aUMOJICICTBUE TUAPOKCHAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, IMPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM (TOpeHue, peakiuu
pa3IoKeHus, COEAUHEHNS).

1.1.4. MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€H NMPU U3YYEHUU XUMHUHU B 8 Kjacce OCYLIECTBIISIETCS depes
HCIOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHSITUN, TaK U MOHITUH, SIBISIFOIIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01mue ecTecTBEHHO-HAYYHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJM3,
CUHTE3, KiacCHU(UKalus, MEePHUOJUYHOCTb, HAOIIOJCHHE, SKCIEPUMEHT, MOJEIMpPOBaHHE, HU3MEPEHUE,
MO/JIETIb, SIBJICHUE.

®usznka: mMarepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH/I, U30TOIBI, paAMOAKTUBHOCTD,
MOJIEKYNa, B3JEKTPUYECKUN 3apsi, BEIEeCTBO, Tel0, 00BEM, arperaTHoOe€ COCTOSHHUE BELIECTBa, ras,
¢u3nyecKkre BEIMYUHBI, €IMHULIBI H3MEPEHHsI, KOCMOC, TUIaHeThl, 3BE3/b1, CONHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOpPHBIE IOPOJbI, MOJE3HbIE HCKOIMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

1.2. Conep:xanue o0yuenus B 9 kiacce.

1.2.1. BemecTBO 1 XUMHUYECKAs PEaKITUS.

Ilepnonnueckuit 3akoH. lleprogmueckas cucrtema xuMuueckux sieMeHToB J[.M. MeHneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHMM CBOMCTB XUMHYECKHMX D3JIEMEHTOB NEPBBIX TPEX
NIEPUOJIOB, Kajlus, KajdblUs M MX COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHHEM DJJIEMEHTOB B
Ileproguueckoii cUCTEME U CTPOEHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BUJbI XUMHUYECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEHIETOK, 3aBUCHMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMHYECKON CBSI3H.

Knaccudukanus n HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XMMHUYECKHE CBONCTBA BEIIECTB,
OTHOCAILIUXCA K pa3IM4yHbIM  KJIacCaM HEOPraHWYeCKHX COCIUHEHMM, TeHeTHYecKas CBA3b
HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKHX PEAKIMA [0 pPa3IUYHbIM MpHU3HAKaM (TI0 YHUCIy H COCTaBy
Yy4YacCTBYIOIIMX B PEAKLUMU BEIIECTB, MO TEIJIOBOMY I(PQEKTy, MO HW3MEHEHHIO CTEIEeHEH OKMCIICHUS
XUMHUYECKHUX AJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHUIO KaTalu3aTtopa). DK30- U DHAOTEPMUYECKHE

peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.



[TonsiTue o0 ckopocTH XuMU4eckodW peakuuu. [loHsTHE 00 OOpaTUMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHATHEe O TrOMOreHHBIX M TeTepOreHHbIX peakiusax. llonstue o karamuse.
[lonstne o xumuueckoM paBHOBecUHU. (DAaKTOpBI, BIUSAIOIMIME HA CKOPOCTh XMMHUYECKOW pEaKkIuu U
10JIO)KEHNE XMMHUYECKOTO PABHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxuuu, AIEKTPOHHBIN OaslaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil C HCIOJIb30BAHUEM METOIa 3JIEKTPOHHOT0 OanaHca.

Teopust ANEKTPOTUTUYECKON TUCCOUMALNN. DIEKTPOIUTHI U HEAJIEKTPOIUThI. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW CBs3U. CTENEHb NMCCOLMALINH.
CunbHbIe U crabble AIEKTPOIIHUTHI.

Peaknmun wmonHOro oOMeHa. YCIOBUS TPOTEKaHHs pEaKUuii HOHHOrO OOMEHa, MOJHBIE |
COKpalI€HHbIE HOHHbIE YypaBHEHHMs peakuuil. CBoWCTBa KHCIOT, OCHOBAaHUH U CoJied B CBeTe
MpEeACTaBICHUN 00 3JEKTpOoNUTUUECKON nucconuanuu. KadecTBeHHbIe peakiiuu Ha WOHBL. [loHaTue o
TUAPOIU3E COJIECH.

XUMHYECKUN  SKCHEPUMEHT: O3HAKOMIICHHME C MOJENSAMHM  KPUCTAUIMUECKUX  PELIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB M HeMEeTaJlioB (rpaduTa U anMasa), CIIOKHBIX BEIIeCTB (XJopuaa
HaTpHUsl), MCCIEJAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakluu OT BO3AEHUCTBUS Pa3IUUHbIX
(akTOpOB, UCCIIEJOBAHUE BJIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCa TUCCOLMALNU KHUCIOT,
menoued W cojed  (BOSMOXKHO — HCIIOJIb30BAHME  BMJIEOMATEpPUANIOB), IPOBEIECHUE  OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKU NPOTEKAHUs peaklil HOHHOro oOMeHa (00pa3oBaHME OCa/iKa, BbIJCICHUE
rasa, oOpa3oBaHHE BOJbI), ONBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakluu pas3JIoKEHUs, COSAMHEHHs), paclo3HaBaHWE HEOPIaHWYECKHUX BEIIECTB C
ITOMOUIBIO KAYECTBEHHBIX PEAKLIUI HAa MOHBI, PEIIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

1.2.2. Hemerannsl ¥ UX COETUHEHNA.

OO6mass xapakTepucTtuka ragoreHoB. OcCoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTENEHU
okucyenus. CtpoeHne M pU3NYECKUe CBOWCTBA MPOCTHIX BEIIECTB — raJloreéHOB. XUMHUYECKUE CBOMCTBA
Ha IIpUMepe XJopa (B3auMOJEHCTBUE C METAJIAMH, HEMETaJlIaMHy, 1ejo4amu). Xiaoposogopoa. ConsHas
KHMCJIOTa, XMMUYECKHE CBOMCTBA, IOJIy4e€HHE, NpuMeHeHue. JlelicTBue XJopa M XJIOPOBOAOpOAA Ha
OpraHM3M uesoBeKa. BakHelne XJI0pUabl U UX HaXOKIEHHUE B IPUPOJE.

OO6mas xapakTepucTuka 3eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIS
CTETIEHH OKUCIICHHUS.

CtpoeHue u (Qu3MYecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOpOAa M Cepbl. AJJIOTPOIHBIE
MoOU(UKAIIMH KHCIOPOa U cepbl. XMMHUYECKHEe CBOIcTBa cepbl. CepoBOIOpPOI, CTpOeHHE, (U3NIECKUE U
XUMHUYECKHE cBoicTBa. OKCHIBI cepbl Kak IPEACTaBUTENM KHUCIOTHBIX OKcuAOB. CepHas KHUCIOTA,
¢usnyeckue U XMMHUYECKHE CBOWCTBa (OOIIME KakK MpEACTaBUTENS Kilacca KUCIOT U Creuu(puvecKue).
XUMHUYECKHE PEaKINH, JIeXKAI[He B OCHOBE IPOMBIIIICHHOTO CI0CO0a MOTY4YEHHUS CEPHOM KHCIIOTHI
[Tpumenenne. Conu cepHOM KUCIIOTHI, KAYECTBEHHAs peakius Ha cyiabdar-uoH. HaxoxaeHue cepsl U e€
COCAMHECHHI B TMpUpoAe. XHUMHUYECKOE 3arpA3HEHUE OKpPYXKAOUIEH Cpeabl COCAMHEHUSIMU CEPBI

(KUCTIOTHBIC JJOK/IU, 3arPSI3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAICHHUS.



OO6mras xapakTepucTuka 3J1eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepPHBIE
CTETIeHH OKUCJICHHUS.

A30T, pacnpocTpaHeHue B Mpupoje, hu3nueckue u XuMuueckue cBoiictBa. KpyroBopot azora B
npupoje. AMMHAK, ero (GHU3MYECKMe M XHWMHUYECKHE CBOWCTBA, IMoiydeHue u mnpumenenue. Comu
aMMOHMS, UX (U3NYECKHE M XMMHUYECKHE CBOMCTBA, mMpuMeHeHue. KauecTBeHHas peakiust HAa HOHBI
aMMOHMs. A30THas KuCIOoTa, €€ ToiydyeHue, (u3nyeckhe W XUMHUYECKHE CBOicTBa (00mIme Kak
MIpe/ICTaBUTENsI Kiacca KUCIOT M crnenududeckue). Vcnonp3oBaHne HUTPATOB W CoJied aMMOHHS B
KauecTBE MHHEpAIbHBIX YyA0OpeHud. XUMHUECKOoe 3arps3HEHHE OKpYXKaloulel cpeibl COeAMHEHUSIMU
a30Ta (KUCIIOTHBIE JTOK/IH, 3arpsi3HEHNE BO3AyXa, TOUBHI U BOJOEMOB).

®docdop, anmmorponnbie Moaudukanuu Gochopa, uzndeckue U XUMHYecKrue cBorictBa. OKCHU
docdopa (V) u docdopnas kuciora, GU3HIECKUE U XUMUICCKHE CBOMCTBA, MMOydeHHe. Vcronp30BaHme
¢dochaToB B kauecTBe MHHEPAILHBIX YI0OPCHHIA.

OO6mias xapakTepucTuka 35eMeHToB [V A-rpymnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE
CTETIeHH OKUCJICHHUS.

Yrnepoa, amwioTpornHble MOAUGUKALKMK, paclpocTpaHeHHe B IMpHpone, (QuU3MUecKue Hu
XUMHUYECKHe cBoicTBa. Apacopbums. Kpyrosopor yriepoma B mpupone. Okcuibl yriepoaa, HuX
¢usnveckne W XMMUYECKHE CBOMCTBA, JCHCTBHE HA KUBBIC OPTaHMW3MBI, TOJYYCHHE U TPUMEHEHHE.
DKojorudeckre mpoodiieMsl, CBs3aHHbIE ¢ okcuaoM yriepoja (IV), runoreza rimo0anbHOrO MOTEIICHUS
KJIMMaTa, TapHUKOBBIN 3((eKT. YronbHasg KUCI0Ta U €€ ColM, X PU3NYECKUE U XMMUYECKHE CBOICTBa,
noyiyueHue u npumeHeHue. KauecTBeHHas peakiuus Ha kapOoHaT-uoHbL. Vcmonp3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CETHCKOM XO3SHCTBE.

[TepBoHavanbHble MOHATHSA 00 OPraHMYECKUX BEIIECTBaX KaK O COEIMHEHUSX yriepona (MeTaH,
9TaH, STUJICH, alleTHIICH, 3TaHOJI, TIUIEPHH, YKCYCHas KucnoTa). [IpupoiHble HICTOYHUKH YTTIEBOJAOPOIOB
(yromp, mnpupomHbIM Ta3, He(Th), MPOAYKTHI HUX TepepadoTku (OEH3WH), WX pOJb B OBITY U
MIPOMBIIIJICHHOCTH.

[TonsiTrie 0 OMONOrMYECKH BaXKHBIX BEIIECTBAX: KUpPaxX, OelKax, yriaeBoiax — U UX pOJIM B )KU3HU
YejoBeKka. MarepuaibHOE €IUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COSIMHEHHH.

KpemHuuii, ero ¢usndyeckre u XUMHUYECKHUE CBOMCTBA, MOJy4deHHE M npuMmeHeHue. CoelnHeHUs
KpeMHUs B mnpuposae. OOmue mnpexacraBieHuss o0 okcuae kKpemHuss(IV) M KpeMHUEBOW KHCIOTE.
Cunukartel, WX HWCIOJB30BaHWE B OBITY, METUIIMHE, MPOMBIIUICHHOCTH. BakHeimme cTpouTenbHbIe
MaTepuaibl: KepaMHKa, CTEKII0, IIEMEHT, 0€TOH, jkene300eToH. [IpobiiemMpl 6€30MacHOTO MCIOJIB30BAHUS
CTPOMTENbHBIX MaTepUajIOB B IOBCEAHEBHON KHU3HU.

XUMHUECKUH HKCHEPUMEHT: M3y4eHHE 00pa3I[oB HEOPraHMYECKHX BEIECTB, CBOMCTB COJIHOM
KHUCIIOTHI, TPOBEJACHHE KAYEeCTBEHHBIX pEaKUWid Ha XJIOPHUI-MOHBI W HAONIOJIEHUE NPHU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTPAXKAIOIIHE PU3NYCCKUE U XUMHUYECKHE CBONCTBA TaJIOTEHOB M UX COCIUHEHUI
(BO3MOXHO HCTOJIB30BAHUE BUICOMATEPHUATIOB), 03HAKOMJICHHE C 00pa3laMH XJOPUAOB (TaIOTEHUIOB),
O3HaKOMIIeHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIB30BaHUE BUIECOMATEPHUAIIOB),
HaOJo/leHne mpoliecca OOyIIMBaHUS caxapa IMOJ JEHCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI,

M3y4eHNEe XUMHUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KHUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKIuy Ha



cynabdaT-uoH M HaOMIo/eHHEe NpU3HaKa e€ MpPOTeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMH CBONCTBAMU
aszota, ¢ocdopa U UX coeqUHEHUHN (BO3MOKHO HCITOJIb30BaHUE BHACOMATEPHAIIOB), 00pa3aMu a30THBIX
u (ochopHbIx ynobpeHudt, moiaydeHue, coOHpaHue, pacrio3HaBaHWE W H3YYEHHE CBOMCTB aMMHUAKa,
MPOBEJICHUE KAYECTBEHHBIX pEakiuii Ha WOH aMMOHHS U (Gocar-uOH U M3yYeHUE TMPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJAECUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEAbI (BO3MOYKHO
WCIOJIb30BAaHUE BHUICOMATEPUANIOB), M3YUYEHUE MOJETCH KPUCTAJUIMYECKHX DPEHIETOK anMmasa, rpadura,
¢bymiepeHa, 03HaKOMIICHHE € MPOLIECCOM aACcOpPOLUU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM MPOTHUBOra3a, MojiyueHue, COOMpaHue, paclio3HaBaHUE U M3Y4YEHHE CBOWCTB YIJIEKHCIIOTO
rasa, IpoOBEJCHHE KAUeCTBEHHBIX peaklMid Ha KapOOHAT W CUJIMKAT-UOHBl U M3y4eHHE MPU3HAKOB HX
IIPOTEKAHUs,  O3HAKOMJIEHME C  MIPOAYKUMEW  CWIMKaTHOM  MPOMBIIUIEHHOCTH,  pELICHHE
AKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe «BaykHel11e HeMeTaulbl U UX COSAMHEHU.

1.2.3. MeTajuiel ¥ UX COCTUHCHUS.

OO01ass XxapakTepUCTHKAa XUMUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBAHUU HUX IOJIOXKEHUS B
[lepuonnueckoil cucremMe xumuyeckux 3ieMeHToB J[.M. MenneneeBa m ctpoeHust aromoB. CTpoeHHe
MeTajuloB. Meramyeckas CBsi3b M METaJUIMYECKash KpUCTAJUIMYECKass pemeTKa. DIEKTPOXUMUYECKUN
psan HampsbKeHUH MetauioB. Du3uveckre M XUMHUYECKHe cBoWcTBa MeTayioB. OOmiue crnocoOsl
[0JIy4eHus1 MeTauloB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT KOPPO3HH.
Crnnagsl (CTallb, 4YyT'YH, JIOpATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B ObITY U MPOMBIIUIEHHOCTH.

[Ilenouynsle MeTamabl: mojoxkeHue B [lepuoguueckoll cuUCTEME XHMHUYECKUX DSJIEMEHTOB
JI.1. MenneneeBa, CTpo€HHE UX aTOMOB, HaXxOXJeHue B npupoje. Gusndyeckne 1 XuMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus W Kanus). OKCUIBI U THAPOKCHABI HATpUs M Kanus. [IpuMeHeHHe MIeTOYHBIX
METaJUIOB U UX COEIMHEHUM.

[[lenouHo3emenbHbIE METAUIBl MarHUid W KalbLUWW: mojokeHue B llepuoamueckoil cucreme
xuMHu4deckux anemeHToB [[.M. MenneneeBa, CTpOCHUE UX aTOMOB, HAXOXK/EHHUE B npupoae. Puzndeckue
U XMUMHYECKHE CBOMCTBA MarHus W Kaublus. BaxHeimme coenuHEHHS KanbIusi (OKCHI, TUIPOKCHI,
conu). JKEcTKkocTh BOJbI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxenue B Ileproguueckoit cucreme xummuueckux sneMentoB .M. Menzeneesa,
CTPOEHHUE aToMa, HaxoxiaeHue B mpupoje. Du3nMyeckne M XUMHUYECKHE CBONCTBA aIFOMUHUS.
AmM@oTepHbIe CBOICTBA OKCHJIA U TUPOKCHIA ATFOMUHUSA.

Kenezo: monoxenue B Ilepmommueckoil cucreme xumudeckux snemeHToB /.M. Menneneena,
CTpOEHHE aToMma, HaxokJeHue B mnpupoje. dusnueckue M XUMHUECKHE CBOMCTBa »xene3a. OKCUIbI,
ruapokcuabl U conu conu xxenesa (I1) u xenesa (I1), ux cocras, cBolcTBa U MOTyUYEHHE.

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIJICHHE ¢ 00pa3liaMu METaJJIOB U CIUIABOB, UX (PU3UIECKIMU
CBOMCTBaMM,  HM3Yy4YE€HHME  pE3yJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOXHO  HCIOJIb30BaHUE
BHUJICOMAaTEPHAIIOB), OCOOEHHOCTEH B3aMMOJCWUCTBUS OKCHAA KAIbLUS M HATPUS C BOAOW (BO3MOMKHO
HCII0JIb30BaHNE BUJIEOMATEPHAIIOB), UCCIEA0BAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS JKETIE3a B
KHCIIOpo/ie (BO3MOXKHO HCIOJIB30BaHUE BHAEOMATEpUAIOB), MPU3HAKOB MPOTEKAaHUS KayeCTBEHHBIX
peaknuii Ha WOHBI (MarHus, KaJblus, amoMuHus, IuHka, xkemesa (II) m xenmesza (III), memm (II),

Ha6J'IIOI[eHI/I€ N OIIMCAHUEC IIPOHCCCOB OKpalllMBaHUA ILUIaMCHM HWOHAMH HATpHUA, Kajlud W KaJlbIuA



(BO3MOXKHO HCIIOJIb30BaHHE BMJICOMATEPUANIOB), HCCIEA0BaHHE aM(OTEPHBIX CBOICTB THMAPOKCHIA
QJIIFOMUHUS U TUAPOKCHUJIA LIMHKA, pEellIeHHe YKCIEPUMEHTANbHBIX 3a/1a4 1o TeMe «BaxHelye MeTasisl
U MX COEAUHEHUS.

1.2.4. Xumus v OKpy>Xarolas cpesa.

BewecTBa n MaTrepuaisl B IOBCEIHEBHOM XKU3HU YelloBeKa. be3onacHoe uCcnoap30BaHuE BELIECTB
Y XUMHUYECKUX peakiuii B ObiTy. [lepBas moMoIpb Mpu XMMUYECKUX 0XKOTaX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpysKaroleld cpensl (mpeaenabHas OOMYCTHMasi KOHLIEHTPALUs
BemectB (nanee — [1/1K). Posb XxuMum B perieHur SKOJIOTHISCKUX TIPOOIIEM.

XUMHUYECKUH HKCIEPUMEHT: H3yuyeHHe O00pa3loB MarepuajoB (CTEKJIO, CIIaBbl METAJJIOB,
IIOJINMEPHBIE MaTEpUaIb).

1.2.5. MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€H NMPU U3yYEHUU XUMHUHU B 9 Kiacce OCYyLIECTBISIETCS Yepes
HCIOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHSITUN, TaK U MOHITUH, SIBISIFOIIUXCS CUCTEMHBIMU
JUIsL OTAENbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO1e ecTecTBEHHO-HAy4HbIe IMOHSATHSA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOpHUs, aHAJIM3,
CHHTE3, KJIacCHU(UKalUs, NEepUOJUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJEIUPOBAaHHUE, HU3MEPEHHE,
MO/IEITb, SIBJICHUE, TAPHUKOBBIN 2(P(PEKT, TEXHOIOTHS, MaTepHaIbI.

®uszrka: mMatepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIbI, PaJHOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsii, NPOBOJHUKH, IMOJYIPOBOJHUKU, AUDJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Teno, OO0BEM, arperaTHOE COCTOSHHE BeEUIecTBa, Tra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTaJUIM4YecKass pEelIETKa, CIUIaBbl, (U3MUECKUE BEIUYMHBI, €IUHMIIBI HW3MEPEHHs, KOCMHUYECKOe
IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoMHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, sKocUCTeMa, MHHEpalbHbIE YIOOpeHUs,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, runpochepa, MHUHEpasbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOIAEMBIE,

TOIUIUBO, BOJHBIE PECYPCHI.

2. IJIAHUPYEMBIE PE3YJIbTATDBI

2.1. 3yyeHne XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHWs HAIPABICHO Ha JOCTIKEHHE
O6y‘-IaI-OIIII/IMI/IC$I JIMYHOCTHBIX, MCTANPCIMETHBIX W MPEAMCTHBIX PE3YJIbTATOB OCBOCHUA yqe6H0ro
mpeaMera.

2.2. JINYHOCTHBIE PE3yNbTaThl OCBOCHHS TPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JIOCTHTAIOTCSl B XOe¢ OOy4YeHHs XMMHU B €IUHCTBE Y4YeOHOW M BOCIHMTATEIBHOW AEATEIBHOCTH B
COOTBCTCTBUU C TpaaAuIUOHHBIMU pOCCHfICKHMH COOUOKYJIBTYPHBIMA W AOYXOBHO-HPAaBCTBCHHLIMU
HCHHOCTAMU, IMPUHATHIMUA B O6H.I€CTB€ npaBUJIaMHi U HOPpMaMHU MMOBCACHUSA U CHOC06CTBYIOT mnmponeccam

CaMOIIO3HAaHUs, CaMOPAa3BUTHUA U COLMUAIIN3alluN 06yqa101m/1x051.



2.3. JIu4HOCTHBIE pe3yapTaThl OTPAKAOT T'OTOBHOCTh OOYyYarOIUXCA PYKOBOACTBOBATHCS
CHCTEMON MO3UTHUBHBIX LIEGHHOCTHBIX OPUEHTALMN M PaCIIUPEHUE OMbITa JEATEIbHOCTH Ha €€ OCHOBE, B
TOM YHCJI€ B YaCTH!

1) naTproTUYECKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIe/INI0, TOHUMAaHMS 3HAYCHUSI XMMUYECKOW HAYKU B )KHM3HH COBPEMEHHOTO OOIECTBa, CHOCOOHOCTH
BJAJeTh JIOCTOBEpHOH HH(pOpMaLKeld O TNEepeloBbIX JOCTUKEHUAX U OTKPBITUSAX MHUPOBOH U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpPa U OOILECTBa;

2) TpaKTaHCKOT'O BOCITUTAHHSI:

NPECTABICHUS O COLHMAIBHBIX HOPMAax M MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUN B KOJJICKTHBE,
KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, Y4eOHO-HCCIIEe0BATEIbCKOMH,
TBOPYECKON W JIPYTUX BUAAX JESATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOW JIEATEILHOCTH
IpHU BBIOJHEHUN YYEOHBIX, ITO3HABATEIbHBIX 3a/1a4, BBIOJHEHUH XUMHUYECKHX OSKCIIEPUMEHTOB,
CO3JIaHMM Y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAaHMIO M B3aUMOIIOMOILIM B IIPOLECCE 3TOM
y4eOHOI N1eATeIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IOBEAECHUE U IOCTYIKH CBOMX TOBAapHILEH C
MO3ULIMK HPABCTBEHHBIX M NIPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIIEACTBUH TOCTYIKOB;

3) LIEHHOCTH HAYYHOT'O TO3HAHUS:

MHUPOBO33PEHYECKUX MPEJCTABICHUN O BEIIECTBE M XHMHUYECKOH PEaKIHH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIFOIIUX OCHOBY JUISI TOHUMAaHHS CYITHOCTH HAyYHOMH
KapTUHbl MHUpa, TPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI, B3aUMOCBS3AX
YeJIOBEKa C MPUPOIHOM cpesioi, O pOoJIM XUMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIX MOTHMBOB, HAlpaBIEHHBIX Ha [OJyYeHHE HOBBIX 3HaHUI 1O XUMUH,
HEOO0XOAUMBIX JUIsl OOBSICHEHUSI HAOII01aeMBbIX MTPOIIECCOB U SIBJICHUM;

MIO3HABATENBHOW, WH(POPMALMOHHOM W YHTATENLCKOW KYJNbTYphl, B TOM YHCJIE€ HABBIKOB
CaMOCTOSITENTHOW  pabOThI C YYEOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypoOi, JOCTYIHBIMHU
TEXHUYECKUMH CPEACTBaMHU HH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeca K OOYYEHHI0O M TMO03HAHMIO, JHOOO03HATENBLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHMIO, TPOEKTHOM M HCCIEIOBATENIbCKOM JEATENbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JJIbHEHIIEM;

4) popMUPOBAHUS KYJIBTYPhI 30POBBSI:

OCO3HAHWSI [EHHOCTH JXM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3OPOBBIN 00pa3 KHU3HH, OCO3HAHUS ITOCIEACTBUI W HENPUATHS BPEIHBIX MPHUBBIYEK (YIOTpeOIIeHUsS
aJIKOTOJIsl, HAPKOTUKOB, KYpEHHsI), HEOOXOAMMOCTH COOJIOACHUS MPaBUII O€30MaCHOCTH NPU OOpaleHUH
C XUMHUYECKUMH BEUIECTBAMH B OBITY U pealIbHOM KHU3HH;

5) TpyI0BOTO BOCIIMUTAHUS:

MHTEpeca K MPaKTHIECKOMY U3YUEHHIO Tpodeccuii U Tpya pa3InyHOTO pojia, yBAKEHHUE K TPYIY
U pe3ysbTaTaM TPYAOBOW JEATENbHOCTH, B TOM UHUCIIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH 110
XMMHH, OCO3HAHHOT'O BBIOOPAa HMHIMBUAYAJIBbHOW TPACKTOPUU TNPOJOJDKEHUS 00pa3oBaHUs C Y4ETOM

JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOLIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH,



ycrnemHol mnpo(ecCHOHAIBHOW AEATENbHOCTH U pa3BUTHS HEOOXOAMMBIX YMEHHMH, TOTOBHOCTh
aJlaTHPOBATHCS B MPO(ECCHOHANBHOI cpefe;

6) PKOJIOTHYECKOr0 BOCITUTAHHS:

HKOJIOTHYECKH 11eJIecO00pa3HOro OTHOMICHHS K MPUPOJIE KaK HCTOYHUKY )KU3HU Ha 3eMile, OCHOBE
e¢ CyIIeCTBOBAaHMS, MOHUMAHHs LIEHHOCTH 3JI0POBOrO M 0€30MacHOro o0pasa »KH3HH, OTBETCTBEHHOTO
OTHOWICHUS K COOCTBEHHOMY (DM3MYECKOMY M TCHUXHYECKOMY 37I0POBBIO, OCO3HAHHS LIEHHOCTH
coOJItO/IeHHsI TpaBuil 0€30I1aCHOTO MOBEACHMsI IpU paboTe C BEIIEeCTBAMM, a TAKXKE B CUTYalMsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJEH;

CHOCOOHOCTH NPUMEHSATh 3HAHUA, NOJIy4YaeMble NPU HM3YyYEHUH XUMMH, A PELIeHHs 3azad,
CBA3AHHBIX C OKpYXKAlOLIEHd IPUPOJHOM CpEeIOH, IOBBILICHUS YPOBHS JKOJOTMYECKOW KYJIBTYpHI,
OCO3HaHHUs IJIOOATILHOTO XapakTepa SKOJIOIMYECKUX MpoOJieM M MyTed MX pEeLIeHUs NOCpPEACTBOM
METOJI0OB XUMHUU;

DKOJOTMYECKOIO  MBIIUICHHs, YMEHUS  PYKOBOJCTBOBATBCS MM B  IIO3HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

2.4. MeranpeMeTHble pe3yiabTaThl. B cocTaBe MeTanpeIMETHBIX pe3yJabTaTOB BBIIENSAIOT
3HaYMMble i1 (OPMHPOBAHUS MHPOBO33PEHHs OOIICHay4yHble MOHATHS (3aKOH, TEOpHs, MPHUHIIMII,
TUIoTE3a, (PaKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U APYTroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX y4YeOHBIX MpEAMETax U TMO3BOJISAIOT HA OCHOBE 3HAHMU U3 ATUX MpeIMETOB (OpMHUPOBATH
MIPEe/ICTaBJICHHE O IIeJIOCTHOM HaydyHONl KapTHHE MHUpa, M YHHUBEpCalbHble YdeOHbIE JeWCTBUA
(mo3HaBaTenbHBbIE, KOMMYHHMKATHBHBIE, pETyJIATHUBHBIE), KOTOpble oOOecrneynBaloT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO W OCYLIECTBICHUIO Y4eOHON JeATeNbHOCTH.
MertamnpeaMeTHble pe3yabTaThl OCBOEHUS 00pa30BaTeIbHON MPOTrpaMMBbI 110 XUMHUH OTPAXKatoT OBJIJICHUE
YHHUBEPCAIbHBIMU II03HABATEIbHBIMU JEHCTBUSAMU, B TOM YHCJIE:

1) 6a3oBbIe JIOTHYECKUE ACHCTBUSA:

YMEHHE HCIOJIB30BaTh NPUEMBI JIOTUYECKOIO MBIIUICHHS IPU OCBOCHUM 3HAHUM: PacKphIBaTh
CMBICH XUMHYECKHX TMOHATUH (BBLAENATh MX XapaKTepHble MPHU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMH TOHATUSMH), HCIIOJIb30BaTh IMOHATUSA JJs1 OOBSCHEHHS OTIENbHBIX (DAKTOB M SBJICHUH,
BBIOMPATh OCHOBAHUS U KPUTEPUHU AJIS KIACCU(PUKAIMM XMMUYECKHX BEIIECTB M XUMHUECKUX PEAKIIUH,
yCTaHaBJIMBaTh MPUYUHHO-CIEIICTBEHHbIE CBS3M MEXAY OOBEKTaMH H3y4€HHs, CTPOUTH JIOTHUYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH ), IPOBOJUTH BHIBOJBI M 3aKIIOUECHMUS,

YMEHHME TPUMEHSATh B IIpollecce TO3HAHHWS TOHATUSA (IpeIMEeTHble W MeTalpeIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIH, UCIIOJIb3yEeMbI€ B XUMHUHU, TPEOOPA30BHIBATh IIMPOKO MPUMEHSIEMbIE
B XMMUHU MOJEJbHBIE MPEJCTABICHUS — XUMHUYECKUHN 3HAK (CHMBOJI 3JI€MEHTa), XUMHUYecKasi popMyna u
ypaBHEHHE XHMHYECKOW PEaKLIUU — TPU PELICHHH y4eOHO-NO3HABATENbHBIX 3aad, ¢ y4ETOM 3THUX
MOJIETIbHBIX IPEACTABICHUI BBIABIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKK H3Y4aeMbIX
O0BEKTOB — XHMMHUYECKHMX BEIIECTB W XHUMHYECKUX pPEAKIHH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJICICTBEHHBIE CBA3U U IPOTUBOPEUNS B U3Y4aeMBIX IIPOLECCaX U SIBJICHUSX;

2) 6a30BbIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:



YMEHHE UCIOJb30BaTh MOCTABJICHHBIE BOINPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHMS, a TaKXKE B
KauecTBE OCHOBBI JJs (OPMUPOBAHMSI THUIOTE3Bl IO TMPOBEPKE TMPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHre OombITa M0 IUIAHUPOBAHUIO, OpPraHM3allud ¥ TPOBEJACHHUIO YUYEHHUYECKUX
HKCHEPUMEHTOB: yMEHHE HaOII0JaTh 3a XOJOM IHPOIecca, CaMOCTOATEIbHO IPOTHO3HPOBATH €r0
pe3yabTar, (GOpMyIHpPOBaTH OOOOIIEHUS ¥ BBIBOABI [0 pe3yiabTaTaM MpPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTUET O MPOJIesIaHHOM paboTe;

3) pabota c uHbopMaIUeii:

yYMEHHE BBIOMPATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALIMIO PA3TUYHBIX BUJIOB U POpPM
MPEJCTAaBICHUS, MOIY4aeMyl0 U3 Pa3HbIX MCTOYHHKOB (HAyYHO-IIOMYJISIPHAs JIMTEPATypa XUMHYECKOTO
COJIep KaHus, CIIPaBOYHBIE MOCOOMS, pecypchl HTepHeTa), KPUTUYECKH OLIEHWBATh MPOTUBOPEUYUBYIO H
HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TPHUMEHSTh PA3TUYHbIE METOJBI M 3alpOCHl IPU IMOMCKE M 0TOOpe HH(POpPMAUU MU
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JUIS BBIIOJHEHUS Y4eOHBIX M IO3HABATENBHBIX 3a]ad
ornpeaenéHHOro TUIIA, npuodpeTeHue OTIbITa B obnactu UCIOJIb30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJIEHUE KYJIbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS
Pa3NUYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMANbHYIO (hOpMy mpeacTaBICHHUS
nHGOpPMAIMK ¥ WILTIOCTPUPOBATh pelIaeMble 3a/laud HECJIOXHBIMH CXeMaMH, TUarpaMMaMH, IPYyTHMH
dhopmamu rpadUKy ¥ UX KOMOUHAIIMSIMU;

yYMEHHE UCHOJb30BaTh M AaHAJIM3UPOBATh B IIpolecce Y4eOHOH U MCCIeq0BaTENbCKOM
JEeSTeNbHOCTH WH(OPMALMIO O BIMSHUM TMPOMBIIIJICHHOCTH, CEIBCKOTO XO3sIiicTBa M TpaHCIOpTa Ha
COCTOSIHME OKPYKArOLIEH IPUPOJHON Cpebl;

2.5.Y obyuvaromerocst OynyT coOpMHUpOBaHbI CJeIyIOIME YHUBEPCAIbHbIE KOMMYHHUKATHUBHBIE
JIEUCTBUA:

yMEHHUE 3a/1aBaTh BOMPOCH! (B XOJe auanora u (WIM) JTUCKYCCHUU) TIO CYIIECTBY O0OCYXIaeMoit
TeMBI, JOPMYITUPOBATH CBOM TPEITIOKEHHUS OTHOCUTEIBHO BBITIOHEHUS TPEITIOKESHHON 3a/1a9u;

npuoOpeTeHne OMbITa TMPE3EeHTALUU pPe3yJIbTaTOB BBIMOJIHEHUS XHUMHMYECKOTO SKCIIEpUMEHTa
(;mabopaTopHOro ombITa, Ja0OpaTOpPHOM pPabOTHI MO MCCIEIOBAaHMIO CBOWCTB BEIIECTB, Yy4eOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH ITO3HABATEIBHOW M HCCIENOBATEIBCKON
JESTeTBbHOCTH TPH PEUICHHH BO3HHUKAOIIMX MpOoOJieM Ha OCHOBE YyuéTa OONMX HWHTEPECOB W
COIJIaCOBaHUSl MO3ULIMHA (00CYX JeHHsS, OOMEH MHEHHUSIMH, «MO3IOBbIE IITYPMbI», KOOpPJIMHALUS
COBMECTHBIX JICHCTBUI, OTIpe/ielIeHne KPUTEPUEB TI0 OLIEHKE KaueCTBa BBHITIOJHEHHOM paboThI U ApyTHe);

2.6. Y oOyuatomerocss Oyayr chOpMHUpPOBaHBI CJEIYIOIIME YHHBEpPCAIbHBIE PEryIATUBHBIC
JEUCTBUA:

YMEHUE CaMOCTOSITEIbHO ONPEACHATh LU JAEATEIIbHOCTH, IUIAHUPOBATh, OCYILIECTBISATH,
KOHTPOJIMPOBaTh M HpU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO NESATENbHOCTb, BBIOMpATh HamboJjee
s dexTrBHBIC CITOCOOBI pelieHusT yUeOHbIX W MTO3HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTaBIIATh WU

KOPPEKTUPOBATh MPEAJIOKECHHBIA alrOPUTM JACHCTBHUI MPU BBINOJIHEHUN 33JaHUM C YYETOM IMOJYYCHUS



HOBBIX 3HaHUM 00 wH3y4aeMbIX OOBEKTaX — BELIECTBAX W PEaKIMsIX, OLEHUBATh COOTBETCTBHE
MTOJIYYEHHOT' 0 pe3yJIbTaTa 3asiBJICHHOM LIEIIN;

YMEHHUE UCIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEIJaracMble B YCIOBUH 3aJaHUM.

2.7. [IpenMeTHBbIC pe3yabTaThl OCBOSHUS MPOTPAMMBI IO XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMUs.

B cocTaBe nmpeaMeTHBIX Pe3yIbTaTOB IO OCBOCHUIO 00SI3aTEIILHOTO COJICPIKAHUS, YCTAaHOBICHHOTO
naHHOU ¢enepanbHON paboueil mporpaMMoi, BBIICISIOT: OCBOCHHbIE O0YYaIOUIMMUCS Hay4yHbIe 3HAHMUS,
YMEHHS ¥ cIocoObI IeUCTBUH, cienuuueckue i NpeAMETHON o0nacTu « XUMUS», BUBI IEATEIbHOCTH
[0 TMOJYYCHHI0 HOBOT'O 3HAHMS, €r0 MHTEPHpEeTaIiH, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

2.7.1. K xonmy oOyueHus B 8 kiacce y oOydaromerocs Oynay chOpMHpPOBAHBI CIICAYIOIINE
MPEAMETHBIC PE3YIbTaThI 10 XUMUU:

PaCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHSTHUH: aTOM, MOJIEKYJd, XUMHYECKUN 3JIEMEHT,
MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OAHOPOJAHAS U HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCUTEJIbHAsA aTOMHAas M MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JI1 XUMUYECKOTO AJIEMEHTa B COCTUHEHHUH, MOJIAPHBIA 00BEM, OKCHII, KUCIOTa, OCHOBAHHE,
COJIb, AJIEKTPOOTPHUIIATEILHOCTD, CTCIICHbh OKHCIICHUS, XUMHUCCKAsl PeaKIusl, KIacCH(PUKAIUS peaKIIni:
peaKkIy COCNMHEHHS, PEAKIUU pa3JIOKEHHUs, PEaKIUU 3aMelIeHus, peakuuu OoOMeHa, JK30- U
SHJOTEPMUUYECKHE PEAKIMU, TEIIOBON 3P EKT peakuuu, sSAPO aTroma, JIEKTPOHHBIM CJIOW aToma,
aToMHasi opOuTaNb, paglyc aromMa, XUMUYEecKas CBS3b, MOJSPHAs U HEMOJspHas KOBaJCHTHAas CBS3b,
WOHHAsI CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBas JIOJis BelecTBa (MPOIIEHTHAs KOHIIEHTPAIHs) B
pacTtBope;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHATH 3TU MOHITHUS IPU
OTIMCaHUU BEIIECTB U UX MPEBPAICHU;

UCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJMKY I COCTaBJiCHHUS (OpPMYJT BEUIECTB U ypaBHEHHI
XUMHYECKUX PEAKIIUI;

OTIpEe/IeNIATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTEHCHb OKUCICHHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, TIPUHAJICKHOCT BEUIECTB K ONPEACIEHHOMY KJIacCy COSIMHEHHIA
o gopmyrnam, BUJI XUMHUYECKOH CBsI3U (KOBAJIGHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cMbich [lepronnueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHX JJIEMEHTOB OT MX MOJIoKeHHs B llepmogmueckoi
CHUCTEME, 3aKOHOB COXPAHEHUSI MACChl BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHUS,
3aKOHa ABOTaJpo, OIHUCHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy Ilepuonndeckoil CHUCTEMBI
XUMHYECKUX DJJIEMEHTOB: pa3inyaTh IMOHSATHS «rIaBHas mnonarpynma (A-rpynma)y W «moOodHas
noarpynna (b-rpymnma)y, maneie u O0NbIINE MEPUOIBI, COOTHOCHTh 0003HAYEHHS, KOTOPhIE UMEIOTCS B
tabmune «llepumogudueckas cucremMa xumuueckux odiemeHToB J[.M. MenzaeneeBa» ¢ YHCIOBBIMH
XapaKTepUCTHUKAMU CTPOCHHS aTOMOB XMMMYECKHUX 3JIEMEHTOB (COCTaB M 3apsl siapa, obliee 4ucio

AJIEKTPOHOB U paclpeeNieHHue UX 0 ANEKTPOHHBIM CIIOSIM);



KJIaCCU(UIIUPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPraHUYECKHUE BEUIECTBA, XUMUYECKUE PEAKIUU
(TI0 YMCITy ¥ COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3D (EKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOMICTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPKJasi OINKUCAHUE TPUMEpPAMU MOJEKYJISPHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XHUMHYECKUX
peaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHNUS XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

BBIUMCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JeMeHTa Mo (GopMyJie COSAUHEHHUs, MacCOBYIO OO BEIIECTBA B PacTBOpE, MPOBOAUTH
pacy€Thl O YPaBHEHUIO XMMHUYECKON PEAKLINU;

IPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBbHONU E€ATEIbHOCTU — aHAJIU3 U CHHTE3, CPAaBHEHUE,
00001IeHNe, CUCTEMATH3alNI0, KIACCU(HUKAINIO, BBISABICHHE NMPUYUHHO-CIICACTBEHHBIX CBS3CU — IS
M3y4YEHUsT CBOMCTB BEIIECTB M XHUMHUYECKHUX PEAKIUN, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUA —
HaOIoIeHne, U3MEpEeHne, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH );

CJIeI0BaTh MpaBUJIAM MOJIb30BAHUS XMMHUYECKOH MOCYI0i M 1abopaTOpHBIM 000pYAOBaHUEM, a
TaK)Ke MpaBWiIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUUM C HHCTPYKIHUSMH MO BBINOJIHEHUIO
1a00PATOPHBIX XUMHUYECKUX OTIBITOB IO TIOJYYEHUIO B COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOA H
KHCIIOpO/1a), MIPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHON MaccoBOM 10Jiell pacTBOPEHHOTO BEIIECTBA,
IUTAaHUPOBATh M MPOBOJAWUTH XUMHYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHMIO PACTBOPOB WIENOYEH U
KHCIIOT C TIOMOIIIbIO HHAWKATOPOB (JIakMyc, peHoadTanenH, METUIIOPaHK U APyrue).

2.7.2.K xoHumy oOydeHuss B 9 kiacce y oOydaromierocs Oyay cOpMHUpOBaHBI ClEIyIOLIHe
MpeIMETHBIC Pe3yAbTaThl IO XUMUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSTHNA: XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHWOH, IPOCTOE BEIECTBO, CJI0KHOE BELIECTBO, BAJIEGHTHOCTb, 3JIEKTPOOTPULATENILHOCTD,
CTENEeHb OKHWCJICHUS, XMMHUYECKas pEaKIus, XUMHUYECKas CBs3b, TEIUIOBOM A((PEKT peaxiuu, MoJb,
MOJIIpHBIA 00BEM, PacTBOP, IIEKTPOIUTHI, HEANEKTPOJIUTHI, JEKTPOIUTHYECKAs TUCCOIMALINS, PEAKIINU
MOHHOTO OOMEHa, KaTaiu3aTop, XUMHYECKOe paBHOBECHE, O0paTMMble M HeOoOpaTHUMbIE pPEaKIluH,
OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAaKIIMU,  OKHUCIHUTENIb, BOCCTAHOBUTENIb, OKHUCIEHHE U
BOCCTAHOBJICHHE, aJJIOTponusi, aMQpOTepHOCTh, XUMHUYEecKas CBs3b (KOBAJIEHTHas, HWOHHas,
MeTaJlJIn4ecKasi), KpUcTajslndeckass peméTka, KOppo3us METaIOB, CIUIaBbI, CKOPOCTb XHMHYECKOU
peakuuu, npenenbHo gonyctuMas konueHntpanus [IJIK BemecTsa;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATUH M MPUMEHSTH 3TH TOHSATHUS TIPU
OIHMCAaHUU BEIIECTB U UX MPEBPAICHUM;

UCIIONIb30BAaTh XMMHUYECKYI) CHUMBOJIMKY JJII COCTaBIeHHS (OpPMYT BEIIECTB M YpaBHEHHIA
XUMHYECKUX PEAKIIUM;

ONpEeNENsATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMHUYECKHX DJIEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTD BELIECTB K OMPEeIEHHOMY KJIacCy COeIMHEHUN Mo Gopmynam,

BHU/J XHUMHYCSCKOU CBS3H (KOBaJ'IeHTHaSI, HOHHAasd, MeTaHHI/I‘IeCKaﬂ) B HCOPraHUYCCKUX COCAUMHCHUAX, 3aps



HMOHA MO XMUMHYECKON (QopMmyse, XapakTep cpelbl B BOAHBIX pPacTBOpax HEOPraHWYECKUX COECTUHEHH,
THUI KPUCTAJUTMYECKOHN PerIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbicn [lepuoanueckoro 3akona JI.M. MengeneeBa W JEMOHCTPHUpPOBATh €ro
MIOHMMAaHHME: ONHUCHIBATh U XapaKTepu30BaTh TabmuuHyto ¢opmy lleprnoauueckoil cCTeMbl XUMUYECKUX
JJIEMEHTOB: pPa3U4aTh TOHATHS «TJaBHas moarpymmna (A-rpymma)y U «moOodHas MOATpyIna
(b-rpynmna)», Manbsle u OosblIMe NEPUOABI, COOTHOCUTH OO0O3HAUEHUS, KOTOpBIE MMEIOTCS B
MEePUONYECKON TabiuIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMUMHUYECKUX JIEMEHTOB
(coctaB W 3apsn szapa, oOllee 4YMciIO SJIEKTPOHOB U PACHpPENIeICHHE HX I0 3JICKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB SJIEMEHTOB M UX COEJIMHEHUN B Mpelenax
MAaJIbIX TIEPHUOJIOB U TIIABHBIX HOATPYII ¢ YYETOM CTPOCHUS X aTOMOB;

KJIacCU(UIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XMMHUYECKHE PEaKINH
(o 4yMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 H3MEHEHHIO
CTETICHEeH OKMCIICHUSI XUMHUYECKUX DIIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATh) 0OIIME U crenuduueckue XUMHUYECKHUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOJATBEP)KJasi OINUCAHUE MPUMEPAMU MOJEKYISAPHBIX M HOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHUECKON JMCCOLMALMN KUCIIOT, IEI0YeH U coJieH, MOIHbIE U
COKpaII€HHBIE YPaBHEHUS pEaKIUii WOHHOTO OOMEHa, YpaBHEHHS pPEaKIHid, TOATBEPKIAFOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3INUYHBIX KJIACCOB;

PaCKpBIBAaTh CYIIHOCTh OKHCIIHUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIMHA MOCPEACTBOM COCTAaBIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeAKIIHA;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX CTPOCHMS, BO3MOXXHOCTH MPOTEKAHHS
XUMUYECKHX MPEBPALCHNI B pa3IMUHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3J€MEHTa M0 (opMyJie COEIMHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B PacTBOpE, IPOBOAMTH
pacu€Thl M0 YpaBHEHUIO XUMHUYECKOW PEaKIINN;

coOuro/1aTh MpaBWiia MOJIb30BAHUS XMMHUYECKOM MOCYJION M J1abopaTopHBIM 000OpyIOBaHHEM, a
TaKkKe MpaBuUia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUM C WHCTPYKIHMSIMHU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMMaKa U
YTJIEKUCIIOTO Ta3a);

NPOBOJUTHh  PEAKIMH, TOJATBEPKIAIONINE KAUYECTBEHHBIH COCTaB  PA3JIMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM IMYTEM XJIOPUAOPOMHA-, MOAWA-, KapOoHaT-, ocdar-, cunmukar-, cynbdar-,
THJIPOKCUI-UOHBI, KaTHOHBl AMMOHMS ¥ HOHBI H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIE OINEPAI[MH MBICIUTEIBHONW EATENbHOCTH — aHaJU3 U CHHTE3, CPaBHEHUE,
0000111eHUE, CUCTEMATH3AINIO, BBISIBICHUE NMPUUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIsI M3Y4YEHUSI CBOWCTB
BEIIECTB U XUMUYECKUX PEaKIINii, €CTECTBEHHO-HAyYHbIe METO/Ibl TIO3HAHUS — HAaOMII0IEHNE, U3MEPEHUE,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

KJIACC 8

(2 4 B HEAEIIO, BCETO 68 4, M3 HUX 3 4 — PE3EPBHOE BPEMsI)

Tembl,

pacKpbIBaloIue

JAAHHBI pa3aeJ

NMPOrpaMMsl,

U KOJIUYECTBO YacoB,

OTBOJIMMO€ HA UX

H3y4YcHue

OcHoBHoOe coJep:kaHue

OcCHOBHBIE BHADI
JeATEJbHOCTH

o0yuarommxcst

DJIeKTPOHHBIE

o0pa3oBaTeJIbHBIE PeCypPChI

BocnurarteabHble 3a1a4d

(20 g)

G2

Tema 1. Xumusa —
BajkHasi 00J1aCTh
€CTeCTBO3HAHUS U
NMPaKTHYeCKOI
JeSITEIbHOCTH

YyeJioBeKa.

Ipenmer XHUMUH. Poib

Pazgen 1. [lepBoHavaabHble XUMHYECKHE MOHATHSA
PackpriBaTh CMBICIT U3y9aeMBbIX
TMOHSITUM.

XHUMUU B JKU3HHU YeJIOBEKa.
XUMUs B CUCTEME HaYyK.

MeToabpl TO3HAHUSI B XMMHH.

Tena 71 BEIIleCTBA.
duznueckue CBOMICTBa
BEIIECTB. ArperartHoe

COCTOsIHME BellecTB. YucTteie
BemectBa u cmecu. CrrocoObl
pa3naeneHus cMmecei.

DPu3nIeCKue U XHUMUYCCKHE

SIBJICHUSL. IIpusnaku "
yCHOBUs NpOTEKaHUs
XUMUYECKUX peakuii.
3HAaKOMCTBO C MpaBUIAMU

Oe3omacHocTH M npuUEMamu

PackpbiBaTh pojib XUMUH B INPUPOJE U
JKU3HU 4YEeJIOBEKa, €€ CBsA3h C APYIrUMHU
Haykamu. Paznuuare uucTeie BellecTBa
U CMECH; OJHOPOJHBIE U HEOTHOPOIHBIE
cmecu. Paznmuuare  Qusnueckue u
XUMUYECKUESIBJICHUS.

OnpenensiTe MNPU3HAKU  XUMHYECKUX
peakuui U yCcJI0OBUs UX IPOTEKAHUS.
CrnenoBaTh IIpaBUJIAM  MOJIb30BAHUS
XUMHUYECKON MTOCy 10 B 1ab0opaTOpPHBIM
o0opynoBaHMEM, a TaKXe IpaBHIAM
oOpaleHus c XUMUYECKUMU
BELIECCTBAMHU B COOTBETCTBUU C

HHCTPYKIUSAMHU 10 BBIITIOJTHCHU O

«Ennnas xonnexums nnppoBbIx
00pa3oBaTeIbHBIX PECYPCOBY -
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dusnueckoe BOCIIUTaHMUE,
OPUEHTUPOBAHHOE Ha
(dhopmupoBaHuH KYJIBTYPHI

3I0pOBOTO 00pa3za KH3HH U
SMOIHOHATBEHOTO
Onaromonyddss -  pa3BHTHE
(u3nyecKnX CHOCOOHOCTEH C
y4eTOM  BO3MOXHOCTEHl |

COCTOSIHUS 300POBbsI, HABBIKOB

0e30macHOro  IOBEAEHHUS B
MPUPOJHOM W COLUMAIBHOMU
cpene, Ype3BbIYaNHBIX
CUTYaLUsX.
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paboThl B XUMHUYECKOU
J1abopaTopHu.
JdeMoHcTpanum.
JlabopartopHoe
obopyoBaHUE.

1. PaznuuHbie BUIbI
XUMUUYECKOU MTOCY IbI.

2. OOpa3ubl BEUIECTB.

3. CrocoOsI pazneneHus
cMmeceit (bunpTpoBanue,
BbIIIapUBaHUEC, JUCTUIIIATIUA,
xpomarorpadusi).
JlabopaTopHblie "
npaKkTHyeckue padornl

JlabopamopHble onvimul:

Omnucanue pmzmueckux
CBOMCTB BEIIECTB.
Paznenenue cMecHu c
IIOMOUIBHO Mar”Hura.

Ilpaxmuueckue pabomul:

Ne 1. IlpaBuma paboOTBl B
J1abopaTopu M NPUEMBI
oOpamieHus c
J1a00pPaTOPHBIM
obopymoBaHuEM.

Ne 2. Paznenenue cmeceii (Ha
npuMepe OYHCTKH

IIOBapEHHOM COJIN).

OpaKTHIECKUX paborT.
IImanupoBath u MIPOBOJIUTH
XUMHUYCCKHUN 3KCHOCPUMECHT o

HU3YUYCHHUIO W OIIMCaHUIO (1)I/I3I/I"IGCKI/IX

CBOMCTB BEIIECTB, cnoco0oB
pa3aeneHus cMecen BENIECTB.
Hcnons3oBars npu BBITTOJIHEHUH

y4eOHBIX 3aJaHWl W B OpoIecce

HCCIIEeI0BaTCIbLCKOM NeATEeNbHOCTHU
HAY4YHO-TIOILYJIAPHY IO nureparypy
XUMHYECKOTO coZiepIKaHusl,

CIIpaBOYHBIE  MaTepHalbl, PECYpPCHI
WnrtepHera.

BeicTpauBath pa3BEpHYTHIE
NMUCBMEHHBIE M YCTHBIE OTBETHI C
onopoii Ha wHPOPMAIUIO U3 yYeOHHKA
U CHPABOYHBIX MaTEpPHAIOB, I'PaMOTHO
HUCIIOJIb30BaTh U3y4YECHHBbIN

INOHATUMHBIN anmnaparKypca XUMMUU.
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Tema 2. BemecrBa

H XUMHUYECKHE pCaKIUN.

(15 9)

Tunbl XUMHUYECKUX pPEaKIIUU
(coenuHeHUs, Pa3I0XKECHHUS,
3aMeIlCHUsI, OOMeHa). 3aKOH
COXPaHCHUS MacCChl BEIIECCTB.
M.B. JlomoHOCOB —

Y4€HBIM-9HIUKIONEIUCT.

JdemoncTpanun

duszuyeckue SIBJICHUS
(pactupanue caxapa B
CTyTKE, KHUIICHUE u

KOHJCHCAIUs BOJBLI U T. 1.).

Xumuueckue SIBIICHHS
(ropeHue CBCYH,
pas3ioxeHue caxapa,
B3aUMOJEHCTBUE CEepHOU

KHCJIOTBI C XJIOPUAOM Oapwusi,
pazyoxeHune THAPOKCHIA
meau(ll), B3aUMOJIEHICTBUE
Keresa c cepoi,
B3aMMOJICHCTBHE JKeJie3a C
pactBopom comu meau (I1)).
OmeIT, HIUTIOCTPHUPYIOIIHN

3aKOH COXpaHCHHA MacCChI.

JlaGopaTopHbie U
NpaKTH4YeCKHe PadoThl
Jlabopamopnbele onvimul:
ITpumepsr duznueckux
SIBJICHUH (TUIaBJI€HHE BOCKA,

TastTHUE JIbJIA).

Ilpumepsnr XUMHUYECKUX

OmnpenessiTh NMPU3HAKH XUMHYECKHUX
peaknuii, ycIoBHUsI X MPOTEKAHUSI.
OOBACHATHh CYIIHOCTh (PHUIUYSCKUX H
XUMHYECKHX SIBIICHUI C TOYKH 3PEHUS
aTOMHO-MOJICKYJISIPHOTO YUCHHSI.
Kiaccudunuponats XUMHYECKHE
peakmuu (IO 4YHCIYy W  COCTaBY
pearupyrommux u obpazyroumxcs
BEIIIECTB).

CocTaBisiTh popmynsr OmHapHBIX
BEIIIECTB 1o BaJICHTHOCTH u
OIIpEIeATh BAJICHTHOCTH IO (popmyiam
BemiecTB. PaccTaBisiTh KO3 ULIUECHTHI
B YPAaBHEHUSIX XUMHYECKUX PEAKIIHIA.
CrnenoBaTh IpaBWJIaM  I1OJb30BAHUS
XUMHUYECKOU nocy10i u
JTabopaTopHBIM  O00OpylIOBaHHUEM, a
Tak)ke  TIpaBWiIaM  oOpalleHus ¢
BEIIECTBAMH B  COOTBETCTBUH  C
WHCTPYKUIHSIMHU o BBITIOJTHEHHU IO
J1a00paTOPHBIX XHUMHUYECKHX OIIBITOB.
Hcnonp3oBaTh  IpU  BBINIOJIHEHHUHU

y‘{e6HI:IX 3aI[aHPII>i nu B IIponecce

HCcCIeq0BaTENbCKOM e TeIILHOCTHU
Hay4YHO-TIONYJISPHY IO JIUTEPATypy
XUMHUYECKOTO coaep KaHus,

CIIpaBOYHBIE  MaTepHaibl, PECYPCHI
NurepHera. BricTpauBaTh
pa3BEPHYTHIE NMUCHMEHHBIE U YCTHBIE

OTBECTHI C onopoﬁ Ha I/IH(l)OpMaIII/IIO "3

dusnyeckoe BOCITMTAHUE,
OpPUEHTUPOBAHHOE Ha
(hopmupoBaHUH KYJIBTYPBI
3I0pOBOrO 00pa3a KH3HU U
SMOIMOHAIBEHOTO

Omaromonydnsi -  pa3BHTHE
(u3ndecKkux CrocobHOCTEH C
y4eTOM  BO3MOXKHOCTEH W
COCTOSIHUSI 3JI0POBBSI, HABBIKOB
0e30macHOTO  MOBENCHHUA B
MNPUPOJHOM W CcOLUMAIbHOMU
cpexne, Ype3BbIUANHBIX

CUTyalusXx.
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SIBJICHUT (nmpokanuBaHue
MEIHOMU HPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C

KHUCJIOTOI). Monenu aToMoB

¥ MOJIEKYJI.

Bovtuucnenusn

— OTHOCUTEIBHOM
MOJICKYJISIpHOH Macchl
BEIIIECTB;

— MaccoBoi O0JIU

XUMHYCCKOTIO DJJICMCHTa IIO

(popmyne coennHeHNUS.

y4eOHHUKa U CIPaBOYHBIX MaTEepHAaJIOB,
IPaMOTHO HCIIOJIB30BaTh HW3yUYEHHBIN

NOHSATUNHBIM anmnapar Kypca XuMHH.

Paznen 2. BaxHeiiiue npeacTaBuTes i Heopranudyeckux pemects (30 u)

Tema 3. Bo3myx.
Kucaopona.
IMousiTue 00 okcuaax.

(59)

Bo3nyx — cmech Trasos.
CoctaB Bo3ayxa. Kucmopon
— D2JEeMEHT W [OpocToe
BEIIECTBO.
aIIOTpPOMHAsT MOJIU(PUKAIIHS
KHCIIOPOJa. Haxoxneuue
KHCJIOpoia B npupoe,
(l)I/IBI/I‘-IeCKI/Ie N XHMHYECCKHUEC
CBOMCTBa (peakmnu
OKUCJICHUS, TopeHue).
VcioBusi BO3HUKHOBCHUS U
npeKpameHUs TOpCHUSI.
ITonsiTue 06 oKkcHUaax.

Crroco0Ob1 MOJTyYCHHUS
KHCJOopoaa B JlabopaTopuu U

HIPOMBIIIJIICHHOCTH.

O30oH —

PackpreiBaTh CMBICIT N3ydaeMbIX
OOHSITUH M NPUMEHATH 3TU ITOHSITHUSA
IIpU ONMCAHUM CBOWCTB BEHIECTB M HUX
npeBpaleHu.

XapakTepnu3oBaTh (ONMUCHIBATH) COCTAB
BO3/yXa, (U3MYECKHEe M XUMHUYECKUE
CBOMCTBA KHCJIOPOJA, CIOCOOBI €ro
MMOJYYCHUS, MPUMEHEHNE U 3HAYCHHUE B
MIPUPOJIC U KU3HU YEJIOBEKA.
CpaBHUBATh pEakIMd TOPECHHUS W
MEUJIEHHOT'O OKHUCJIEHUSI.

CoOupath npuOOpHl UIST MOIyYSHUS

Kuciaopona (BbITECHEHHEM BOJABI H
BO3/yXa).
PacnosnaBath ONBITHBIM myTéM
KHCJIOPO/Ia.

«Ennnas xomiexius nudpoBeIX
00pa30BaTENBHBIX PECYPCOB) -
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DKOJOrMYeCKOe  BOCIIUTAHHE,
CIOCOOCTBYIOIIEE
(hopMHpOBaHUIO
JKOJIOrMYECKOU KYJIBTYDBIL,
OTBETCTBCHHOTO,  OEpEeXHOTO
OTHOIIICHHUS K pHUpoJe,

OKpYyXarollei cpejie Ha OCHOBE
POCCHIMCKMX  TpaJULUOHHBIX
JIYXOBHBIX IEHHOCTEH,

HABBIKOB OXpaHbI, 3allUThI,

BOCCTaHOBJICHUS NIPUPOABL,

OKpY>Karoulel cpebl.
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Ilpumenenue KHCcJIopoaa.
Kpyrosopor kuciaopoma B

npupoae. TennoBoir s dext

XUMHUYECKOMN peakuuu,
TOHSITHE o
TEPMOXUMHYIECKOM

YpaBHEHHH, 3K30- u

OSHAOTCPMHUYCCKUX PCAKIUAX.

TorummBo (HEdTH, yroims ©u
METaH). 3arpsi3HeHHE
BO31yXa, CHoCOOBI ero

NpefoTBpallcHUsA. Y CUIEHUE

MapHUKOBOT'O a¢ddexkra,
pa3pyuieHue 030HOBOTO
clos.

JdemoHcTpauun

Bszaumopeiicteue ¢ocdopa,

cepsbl u Kesesa C
KHUCIJIOPOJIOM (BO3MOXXHO
HCITOJIb30BaHUE
BHUJICOOITHITOB).

Onpenenenne  CoAepKaHUS
KHCJIOPO/ia B BO3IyXE.

OmBITE, AEMOHCTPUPYIOIINE
YCJIOBUSI BO3HUKHOBEHHUS U

NpeKpalleHUs] TOPEHUs.

JlaGopaTopHbie H
NMPAKTHYECKUEPAdOTHI
Jlabopamopnuiii onwvim:

O3HakoMJIeHHE ¢ o0pa3namu

Hcnionb3oBath XUMHUYCCKYFO
CUMBOJIMKY JUIsl cOocTaBjieHUsi (hopmyn
BEIIIECTB, MOJICKYJSPHBIX YypaBHEHUM
XUMHUYCCKHUX pCaKIHUA C ydacTUCM
KHCI0po/a.

OOBSCHATH CYIIHOCTh KOJOTHUCCKUX
mpo6JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/ayXa.

CnenoBath  mpaBUjIaM  0Oe30MacHOU
paboTsI B snaboparopuu pu
HCITOJIb30BAHUHU XUMHUYECKOH MOCYbl U
o0opyaoBaHUs, a TakKKe I[paBUiiaM
oOpallleHHus1 ¢ TOPIOYUMH BeIleCTBAMU
B ObITy. [llTaHUPOBATH U OCYIIECTBIISITH
Ha PaKTHUKE XUMUYICCKUC
SKCIICPUMEHTHI, MPOBOJUTH
HAOJIOAEHUS, [AejlaTh BBIBOALI IO
pe3yibTaTtaM 3KCIIEpUMEHTA.
VYuacTBOBaTh B COBMECTHOH paboTe B
rpymre. Hcnonb30BaTh npu

BBIITOJTHCHHU A y‘le6HI:IX 3a,ﬂaHHI>i n B

npoiecce HCCIEeN0BaTEIbCKON
AEeSITEIIbHOCTHU HAay4YHO-IONYJISIPHY IO
JIATEPATYPY XUMUYECKOTO

COJIep>KaHUsl, CIIPAaBOYHbIE MaTepHUaIIbI,
pecypcel  UutepHera. BricTpauBarh
pa3BEPHYTHIE MUCBMEHHBIE U YCTHBIC
OTBETHI C OINOPOW Ha MHPOPMALIMIO U3
y4eOHMKa M CIPAaBOYHBIX MaTEpPHAJIOB,

TPaMOTHO HCIIOJIB30BaTh H3yYCHHBIN
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OKCHIIOB. HpaKmuquKaﬂ

paboma:.
Ne 3. [Momyuenne u
cobupanue KHCIIOpOo/a,

U3y4YEHUE €ro CBONCTB.

Botuucnenusn
—  MOJIEKYJSIPDHOW  Macchl

KHucJopoaa
M O30Ha Ha OCHOBaHHH
aTOMHOM MAacCCBhI

XHUMHYCCKOTO DJICMCHTAa

NOHSITUWHBIN anmapaTt Kypca XUMHH.

Tema 4. Boxopon.
IlonsiTHE 0 KHCJI0OTAX
H COJISAIX.

(59)

Boaopon — »sxemeHT WM
pocToe BEIIIECTBO.
Haxoxnenne B  mpupone,
(pmsnueckne W XUMHYECKUE
CBOMCTBa (Ha npumepe
B3aMMO/ICHUCTBUSA c
HEMETaJJIaMH M OKCHJaMH
METaJIOB), MIpUMEHEHHE,
CTIIOCOOBI TTOTyYCHHUS.

ITousitne o KHmcioTrax o

COJIAX.

Bovtuucnenusn

—  MOJEKYJSIDHOW  MaccChl
BEIIeCTBA HAa OCHOBAaHHH
aTOMHOI MacChl XUMHYECKUX

DJICMCHTOB.

PaCKpI)IBaTL CMBICJI N3y4aCMbIX
MNOHITUU U NONPpUMECHATH OTU TIOHATHUS
IpU OIHMCAaHWU CBOWCTB BEIIECTB M HMX
MpeBpalIeHUN.

XapakTepu3zoBaTh (onuCHIBATH)
(pusnyeckue m XUMHUYECKHE CBOMCTBa
BOJIOpPOZIa, CHOCOOBI €ro TOJydYeHUs,
IPUMEHEHHE.

CoOuparh pubOp JJIST MOITyIEHUST BOJIO
ponaa.

Hcnonp30BaTh XUMHNYCCKYIO
CUMBOJIMKY JUISI COCTaBJIeHUsT (opmMy
BEIIECTB, MOJICKYJISIDHBIX YpaBHEHHH
XUMHYECKUX PpEakIui ¢ ydacTuem
BOJIOpO/a. CrnenoBathb IpaBuIaM
Oe3ormacHol paboThl B JadopaTopuu

IIpu HCITOJIb30BaHUU XUMHUYIECKOM

Tpynosoe BOCIIUTAHHUE,
OCHOBAaHHOE€ Ha BOCIUTaHUU
YBaKEHUS K TPy,
TPYAAIIIMCSI, pe3yJiibTatam

Tpyza (cBoero M Jpyrux

ToJe), OpHUEHTAINH Ha
TPYIOBYIO JesATeIbHOCTB,
HOJTy4eHHe npodeccun,

JIMYHOCTHOE CaMOBBIPAXKCHUC B

MNPOAYKTUBHOM, HPABCTBEHHO

JIOCTOMHOM Tpyze B
poccuiickoM oOmiecTRe,
JOCTHIKCHUEC BBIJAOIIUXCA
pe3yJbTaToB B
poeCCHOHATBHOM
JIeSITEIIbHOCTH.
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nocynsl M OOOpyZAOBaHHUs, a TaKXKe
npaBwiaM oOpallleHuss ¢ TOPIOYUMH

BCIICCTBAMHUB 6I)ITy.

[InanupoBaTh W OCYIIECTBISITH Ha

IIPAKTUKE XUMHYCCKUE DKCIICPUMEHTEI,

IIpOBOANUTH Ha6.]'I}0I[CHI/I$[, JAc1aTh
BBIBOAbI 10 pe3ylibTaTaM
OKCIICPUMCHTA.

YdacTBOBaTh B COBMECTHOM pa60Te B

rpynrme.

Tema 5.
KoamuecrBeHHbIE
OTHOIIIEHUS B XUMHH.

(49)

KomnuectBo BemecTBa. Mok,
MounsipHas Macca. 3akoH
ABoragpo. MomnsapHed 00BEM
ra3oB. Pacdérsl Mo XUMHUYECKUM
YpaBHCHHSM.

JdeMoHcTpanus

OO6pa31pl BEMEeCcTB KOJTMYECTBOM
1 moinb. Brrumcnenus o0béMa,
KOJINYECTBA BEIECTBa rasa IO
€ro M3BECTHOMY KOIJHYECTBY
BeIlleCTBa WM 00BEMY; 00bEMOB
ra3oB 10 YPaBHEHHUIO DPEaKIUH
Ha OCHOBE 3aKOHa OOBEMHBIX

OTHOILIEHUH ra30B.

PackppiBaTh CMBICT M3y4aeMbIX MOHATUU U
NPUMEHATh 3T  TOHATUSA, a  TaKXke
M3Y4YCHHbIE 3aKOHbl U TEOPUU ISl PEILCHUS
pacy€THBIX 3aJa4.

Bpluucnare MOJSpHYIO Maccy BELIECTB,
KOJIMYECTBO BEIIECTBa, O00BEM Tasza, maccy
BEILIECTBA. IIpoBogute  pacuérel 1O
YpaBHEHUSIM XUMHUYECKUX peakuuii:
KOJMYeCTBa, 00BbEMaA, MacChl BEIIECTBA IIO
W3BECTHOMY KOJHYECTBY, O0BEMY, Macce
peareHTOB WM MPOAYKTOB PEAKLINU.
BrictpauBath pa3BEpHYTbIE MUCBMEHHBIE U
YCTHBIC OTBETHI C OMOPON Ha WH(OpPMAIUIO
U3 y4eOHHMKa M CIpPaBOYHBIX MaTEepHAIIOB,
rPaMOTHO HCTIO0JIH30BaTh HU3y4YEHHBIN

MOHATUMHBIN annapar Kypca XUMUHU.

Tpynosoe BOCIIUTAHHUE,
OCHOBaHHOE€ Ha BOCHHMTaHHUU
YBa)KCHHUS K Tpyny,
TpyIAIIUMCS, pe3yibratam

Tpyna (cBOero M JpYyrux

Toe), OpHUEHTAINH Ha
TPYIOBYIO JIESITeIIbHOCTD,
MOJIyueHUe npodeccun,

JIMYHOCTHOE CaMOBBIPAXKCHUEC B

INPOAYKTHUBHOM, HPABCTBEHHO

JIOCTOMHOM TpyZe B
poccuiickom o01ecTse,
JIOCTHKEHUE BBIJJAIOLIUXCS
pe3yJbTaToB B
npodeccruoHaTbLHOM
JIeSITEIIbHOCTH.
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Tema 6. Bona.
PacrBopsl. IlonaTHe 00

OCHOBAHUAX.

(S

dusnyeckne CBOMCTBA  BOJBI.
AHalmu3 W CHHTE€3 — METOIbI
HU3YYEHHsI COCTaBa BOJBI.

XUMHYECKHE CBOMCTBA  BOJBI

(peaxmmn c MeTaJIaMH,
OKCHIIAaMHU METaJlIOB u
HEMETAJLIOB).

CocrtaB ocHoBaHmil. [TonsATHE 00
HHIUKATOpax. Bona Kak
pacTBOPUTETb. PacTBoOpbL.
PacTBOpHMOCTH BeIIECTB B BOJE.
HacplmeHHble 1 HEHACHILEHHBIE
pactBOopel.  MaccoBass  mouis
BEIIIECTBA B PACTBOPE.

Ponb pacTBOpOB B IpHpoOJE U B
XKHM3HM deJoBeka. Kpyrosopor
BOABI B TPHpOJE. 3arps3HEHHE
mpupoAHbix Box.  OxpaHa u
OYNCTKA IIPUPOIHBIX BO.
JdeMoHcTpanuu

ONEeKTPOIU3 BOABI; CHHTE3 BOABI;
B3aUMoOJIelicTBHE BOJBI c

meratamu (Na, Ca) (BO3MOXKHO

HCITOJIb30BaHHUE
BHJICOMATEPHAJIOB).
PacTtBopenue BEIIIECTB c

pa3IMYHOI PacTBOPUMOCTHIO.
HUccnenoBanue pacTBOpOB
KHUCJIOT U IIEJIOYEH C MOMOIIBIO
HWHIUKATOPOB.

JlaGopaTopHbie u

PackpbiBaTh CMBICIT M3y4aeMbIX MOHATHA U
NPUMEHSTh JTH TIOHSATHA TPU OMHUCAHUU
CBOWCTB BEIIECTB U X MPEBPALICHHIA.
XapakTepu3oBartb ¢dusnveckue u
XUMHUYECKHE CBOWCTBA BOABI, €€ POJb Kak
pacTBOPHUTENS B IPUPOTHBIX IIPOIECcCax.
CocTtaBiiTh YpaBHEHHSA XAMHYECKIX
peakmuii ¢ ydacteM BoAbl. OOBACHATH
CYIIIHOCTh 9KOJIOTHUECKUX mmpooeMm,
CBA3aHHBIX C 3arpsA3HECHUEM NPUPOAHBIX BOM,
CrocoObl OYUCTKHU BOJIBI OT IIpUMeEce, Mephl
M0  OXpaHe BOA  OT  3arpsA3HECHHUS.
[TmaHUpOBaTh M OCYMIECTBIATH HA TPAKTHKE
XUMHYECKHE OKCIEPUMEHTHI, IPOBOIUTH
HaOIIOIeHUS, JIeNaTh BEIBOJIBI o
pe3ynpraTaM  dSKcnepumenrta. CremoBatb
MIpaBUIaM 6e3omacHoit paboTsl B
naboparopun pu WCTIOJIb30BaHUU
XUMHUYECKOH TOCYIbI U 000Dy I0BaHMUSI.
HpOBO}Z[I/ITI) BBIYUCJICHUA C TMPUMCHCHUEM
MOHSTHUSI «MaccoBasi [0l BeLIeCTBa B
pacTBope». Mcnoib30BaTh NpU BHINIOJIHEHUH
V49eOHBIX  3aJaHMid W B Ipolecce
HCCIIeIOBATENILCKON JIeITeTbHOCTH HAay4YHO-
MOMYJIIPHYIO ~ JUTEPATypy  XHMHYECKOIO
COJIep)KaHUs,  CIPaBOYHBIE  MaTEepPHAIIBI,
pecypcsl UnTEpHeTa.

BrictpauBath pa3BEpHYTblE MUCHMEHHBIE M
YCTHBIC OTBETHI C OMOPOW Ha WH(POPMALHUIO
u3 y4eOHHMKAa W CIPABOYHBIX MATEPHAJIOB,

T'paMOTHO HCIIOJIB30BATh H3y‘i€HHLII7[

DKOJIOTHYECKOE  BOCIIMTAHHE,
CHOCOOCTBYIOIIICE
(hopMHpOBaHUIO
9KOJIOTHUECKOMH KYJIBTYPBI,
OTBETCTBCHHOTO,  OEpEeXHOTO
OTHOIIIEHHS K pUpo/Ie,
OKpYXaloIIeH cpesie Ha OCHOBE
POCCHHCKHX  TpaJUlHOHHBIX
JIYXOBHBIX LICHHOCTEH,
HABBIKOB  OXPAaHBI, 3allUTHI,
BOCCTaHOBJICHHS TPUPOJIBI,

OKpY XarolleH cpenbl.
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NpaKkTH4YecKkHe padoThl
[TpakTnyeckas padora:

Ne 5. IIpuroroBieHrue pacTBOPOB
¢  ompenenéHHON  MaccoBoOM
J10JIel pacTBOPEHHOTIO BEILECTBA.
Borunciaenus

— C HCHOJB30BaHUEM IOHATHUS
«MaccoBasi [0S BEIIECTBA B

PacTBOpPCH».

MMOHSATUHUHBIN amnmapaT Kypca XUMHH.

Tema 7. OcHOBHBIE
KJIACChI
HEOPraHHYeCcKuX
coeTMHEeHUI.

(11 1)

Knaccuduxkarus

HEOPraHUYECKUX  COEIUHEHUU.

OKcubI: COCTaB,
kiaccudukays (ocHOBHBIE,
KUCJIOTHBIE, ampoTepHEIe,
HecoseoOpasyroe),

HOMEHKJIaTypa (MeXIyHapOIHAs
u TpuBHanmbHas). IlomydeHue u
XAMUYECKHE CBOICTBa
KHCJIOTHBIX, OCHOBHBIX nu
aM(}OTEpHBIX OKCHJIOB.

OcHOBaHMS: COCTaB,
KIaccu(UKaIMs, HOMCHKIIATYpa
(MexayHapoHas u
TpPUBHAIbHAS), (QHU3UUECKUEC U
XAMUYECKUE CBOMCTBA, CIIOCOOBI
nosyueHus. Kucnorsl: cocras,
KIacCU(UKaIsi, HOMEHKIIATypa,
du3nueckue ©W  XUMHUYECKHE
CBOWCTBA, CIIOCOOBI TONYYCHUS.
Psim akTUBHOCTH  METAJLIOB.

Conu (cpenHue): HOMEHKIATypa,

KiaccuduimpoBare u3ydaemble BelecTBa
10 COCTaBYy U CBOWCTBAM.

CocTaBnsaTh (OpPMYJBI OKCHIOB, KHCIIOT,
OCHOBaHUM, coJiei M Ha3pIBaThb HX IO
MEXTyHApOJTHOW HOMEHKIIATYpe.
[IporHo3mpoBathk CcBO¥cTBa BeEHIECTB Ha
OCHOBE OOMMX XUMHYECKUX  CBOUCTB
W3YYCHHBIX KIJIACCOB/TPYII  BEMIECTB, K
KOTOPBIM OHU OTHOCSTCS.

CocTaBisITh  MOJISKYJISIPHBIE  YpaBHEHHUS
peakuui, WUTIOCTPUPYIONIMX XUMHUECKHE
CBOWMCTBAa M CHOCOOBI TIONyYEHHS BEIIECTB
W3YYCHHBIX  KJACCOB/TPYIN, a  TaKkKe
MOATBEPKIAIOIINX TEHETHYECKYIO

B3aMMOCBS3b MCKAY HUMU.

HpOI/ISBOIII/ITB BBIYUCIICHUA TIO0 YPAaBHCHHUAM
XUMHYECKUX PEaKIIHil.

[TmarupoBaTh W OCYIIECTBIATH HA TPAKTHKE
XUMHUYECKHE DKCIEPUMEHTHI, IPOBOIUTH
HaOJIOICHUS, Jienartb BBIBOJIBI o

pe3yiibTaTaM 3KCICPpUMCHTA.

DKOJIOrMYeCKOe  BOCIIUTAHHE,
CIocOOCTBYIOIIEE
(hopMHpOBaHUIO
JKOJIOIMYECKOU KYJIBTYDBI,
OTBETCTBCHHOTO,  OEpEeXHOTO
OTHOIIICHHUS K pHUpoJe,
OKpY’Kalollel cpelle Ha OCHOBE
POCCHIICKMX  TPaTUIIHOHHBIX
JIYXOBHBIX LIEHHOCTEH,
HaBBIKOB OXpaHkblI, 3alllUThI,
BOCCTaHOBJIEHUS MIPUPOJIBI,

OKpY>Karollei cpebl.
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CIOCOOBI TTOJTy9eHUS,
B3aUMOJICHCTBUE coneit c
MeTaJlJlaMH, KHCIIOTAMH,
IeTOYaMHU U COJISIMHU.

T'eneTndeckas CBA3b MEXOY

KJ1accaMu HEOPTaHNYECKUX
COETMHEHUI.

JdeMoHcTpauun

O6pa3is! HEOpraHM4YeCcKuX

BEIIIECTB Pa3IMYHBIX KJIACCOB.
B3aumopeiictBue pacTtBOpa
CEpHOl KHCIIOTBI C OKCHJIOM
menu (11).

Peaxuus velTpanuzauuu.
BriTecHeHne omHOTO MeTamia
JPYTHAM H3 pPacTBOpa COJIH.
JlaGopaTopHble "
NpaKTHYECKUEe PadOThI
JlabopaTopHsbie OTIBITHI:

BzaumonerictBue KHUCJIOT C

METaJlJIAMH. [onyuenue
HEPACTBOPUMBIX OCHOBAaHUH.
BsaumoneiictBue

HEpPacTBOPUMBIX OCHOBaHUU C
KHCIIOTaMHU.

Paznoxxenune ruppokcuga Menu
(1) mpu HarpeBaHuy.
IIpakTuyeckas padora:

No 6. Pewenune
9KCIIEPUMEHTAIBHBIX 3aJad 10

TEME «OCHOBHBIC KJ1aCChbI

CrnenoBath mpaBmiiaM 0e301acHOi padboThI B
nabopaTopuu npu UCTIONb30BaHUHI
XUMHYECKOH MOCYIBI U 000pYyIOBaHHUSI.
Vcnonp30BaTh MpH BBIMOJHCHUH YUYCOHBIX
33IaHUil U B IPOLIECCE MCCIEA0BATENBCKOM
JIeATENBHOCTH Hay4YHO-TIOMYJISIPHYIO
JUTEPATypy  XUMHUYECKOTO  COLEpKaHMs,
CIIPaBOYHbBIE MaTepHabl, pecypchl
WHTepHera.

BeicTpanBaTh pa3sBEpPHYThIE NUCHBMEHHBIE U
YCTHBIE OTBETHI C ONMOPOH Ha WMH(OpMANUIO
n3 y4yeOHUMKAa M CIPABOYHBIX MaTepHajoB,
rpamMOTHO HCII0JIb30BATh H3Y4YEeHHBIN

MOHATHHHBIN anmapar Kypca XHUMHH.
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HEOPTaHMUYECKUX COSAMHECHHID.
Botuucnenusn
— 10 YpaBHEHUSM XUMHUYECKUX

peaxKuuii.

Pa3znen 3. [lepuoanyeckuii 3akoH u Ilepuoanyeckasi cucreMa XumMudeckux diementon .M. MenaeieeBa.

Crtpoenue aToM0B. XumMuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIEe peakuuu (15 u)

Tema 8.
Ileprognueckuii
3aKOH U
IMepuoanueckas
CHCTEMAa XHMHYECKHX
ssnementoB ..
MemnjeJieeBa.

Crtpoenue aToma.

(79

IlepBbIE HOIBITKHU
Kiaccuduranum

XUMHYECKUX 3JIEMEHTOB.
ITonsitne o rpynmax
CXOJTHBIX 3JIEMEHTOB
(menouHbIe u
MIEJIOYHO3EMEIbHBIC
METaJLIbI, rajoreHsl,
WHEPTHBIC Ta3bl).

DJIeMEeHTHI, KOTOpBIE
o0OpaszyioT amMdoTepHbIS
OKCHABI W  THAPOKCHIBL.
Ilepuonuueckuif 3akOH H
Ilepuonuueckas cucrema

XUMHUYIECKUX dj1eMeHToB JI.1.

Menneneena. Ilepuonsr,
TPYIIIEL, MOATPYIIIIEI.
dusnueckuii CMBbICIT
OOPSIAKOBOTO HOMepa

PackpbeiBaTh CMBICIT NEPUOJIUYECKOTO
3aKOHa.

ITouumarhb CyILIECTBOBAHUE
NEePUOIUYECKON 3aBUCHUMOCTH CBOMCTB

XUMHUYCCKHUX 3JJICMCHTOB (I/I3MCHGHI/IC

paaunycoB aTOMOB u
SIIEKTPOOTPHUIIATEIHBHOCTH ) u HX
COEIMHEHU N oT IIOJIOKEHUS B

nepnonnquKoﬁ CUCTEME MU CTPOCHUA

aTomMa.
VYcranaBiamuBaTh CBA3b MECXKIY
ITIOJTOXKCHHUEM 3JICMCHTA B

NEePUOTUIECKON CHUCTEME U CTPOCHHUEM
ero aroma (COCTaBH 3apsif siapa, odIee
YHCJIO 3JIEKTPOHOBH paclipeieieHue ux
110 DJICKTPOHHBIM CJIOSIM).

IIporao3upoBaTh XapakTep HW3MEHEHUS
CBOMCTB DJJIEMEHTOB M HX COE€IHHEHUH
no o

rpymnmnam u nepuoaam

Poccuiickast 21€KTpOHHas 1Ko

PDIII https://resh.edu.ru

SKnacc https://www.yaklass.ru

Doxkchopn https://foxford.ru

®HOKO https://fioco.ru

((OTKDBITaH LIKOJIa»

https://2035school.ru/login

[MatproTnveckoe BOCIHUTAHHE,
OCHOBAaHHOE€ HA BOCIHUTAHUU
JI00BH

K POTHOMY  Kparo,

Ponuue, cBoemy  Hapoay,
YB@XKEHHS K APYIHM HapoJam
Poccuy; HUCTOPUYECKOE
MpOCBeIIeHHe, (OPMUPOBAHHE

pOCCHﬁCKOFO HallMOHAJIBbHOTI'O

HCTOPHUYECKOTO CO3HaHM,
poccuiickon KyJIbTYpPHOU
UACHTUYHOCTH.
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3JIEMEHTa, HOMEPOB IIepuoaa
U TPYHOBL.
Ctpoenune aromoB. CocTaB

aATOMHBIX AO€p. N3oTonsbl.

OJIEKTPOHBHI. CtpoeHue
SIEKTPOHHBIX obomouek
aTOMOB TIePBBIX 20
XUMHYIECKUX 3JIEMEHTOB
Ilepnoanueckoi CUCTEMBI

J.1. Menneneena.

XapaKTepHUCTHUKA

XHMHYECKOTO DdJISMEHTa IIO
ero MOJIOKCHUIO B
IMepuoanueckoi CHUCTEME

J.1. Meunpneneena.

3nagyenue Ilepmommyeckoro
3akoHa u Ilepuoauueckoit
CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUISI Pa3BUTHS
Hayku W npaktuku. .M.
MenneneeB  —  yu€HBIH,

rneaaror u rpaxJaHnmuH.

JdemoHcTpanumn
Koporkonepuoanas u
JIWHHONEpuoAHast  (GOPMBI
Ilepuoanueckoit CHUCTEMBI
XUMHUYIECKuX djemenToB J. .
Menneneena.

O3HakOMJICHUE c

06pa3uaMH MCTAJIJIOB u

Ileprnognyueckoi CUCTEMBI.

XapakTepHu3oBaThb XUMHUYECKUE
3JIEMEHTBI NEPBBIX TPEX IMEPHUOJIOB,
KaJiusl, KaJIbIUA MO HUX IMOJIOKEHUIO B
Ilepuonnueckoit CHUCTEME ..
Mennemneena.

CnemoBaTth npaBMiIaMm Oe3omacHOM
padoThI B JabopaTopuu npu
HCHOJIb30BAHUU XUMHYECKOH MOCYyAbl U
obopynoBaHusi.

BricTpauBaTh pa3BEpHYTHIE
MMMCBMEHHBIE W YCTHBIE OTBETHI C
onopoif Ha WH(OPMAIIHIO U3 y4eOHHKA
W CHPAaBOYHBIX MaTE€pHaIoB, I'PaMOTHO
HCIIOJIb30BAaTh N3y4YEHHBIN
MOHATUMHBIN annaparkypca XUMHU.
Hcnons3oBath mpu BBIIIOJITHEHUHU

Y4eOHBIX 3aJlaHUil TEeKCThl Y4YeOHHKa,

CIIPaBOYHBIC MaTepHanbl
(ITepuognueckyro cucTemMy
XUMHUYECKUX 3JIEMEHTOB .M.

MeunneneeBa, TaOIUIy paCTBOPUMOCTH
KHCJIOT, OCHOBaHUM U coJiei B BoJe,
3JIEKTPOXUMUYECKUI pan
HAIIPSDKEHUN METaJIIIOB).

Hcnonbs30BaTh opu BBIMIOJIHCHUH

y4eOHBIX 3aJaHuii W B IIpolecce

HCCIeN0BaTENbCKOMN JNEeSTEIbHOCTHU
Hay4YHO-IIONYJISIPHY IO JIUTEpaTypy
XUMHUYECKOIr O coneprKaHusl,
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HEMETAalJOB. CHpPaBOYHBIE  MAaTEPHANIBI, PECYpPCHI
JlaGopaTopHbie U Hurepnera.
NpaKTHYeCcKUuepadoThI
Jlabopamopnuviti onwvim:
B3aumopelictBue
THAPOKCHUIA LIUHKA c
pacTBOpamMu KHCJIOT "u
IIEJI0YEN.
Tema 9. Xumuueckast DJIeKTPOOTPUIATEIHHOCTh PackpbIBaTh CMBICT H3y4aeMBIX ITOHATHH. Tpynosoe BOCITUTaHHE,
CRA3D. aTOMOB XMMHYECKHX 3IeMEeHTOB. | Omnpenenarts BHA XUMHYECKOH CBS3H B OCHOBaHHOEC HAa BOCHHTaHHUU
OKHCIUTEIBLHO- Xumndeckast CBs3b (MOHHAs, | COCIUHEHHH. Omnpenensts CTEIICHb YBa)KCHHUS K Tpyny,
BOCCTAHOBH- TEILHBIE KOBaJGHTHAs  NOJNApHas M | OKHCICHUS XHMHYECKOTO 3JIEMEHTa II0 TpyIAIIUMCS, pe3ynbTaTtam
peakuuu. KOBaJICHTHAs! HENIOJISIPHAST). (hopmyie ero coeAMHEHNSI. Tpyna (cBoero W JpYyrux
(8 ) CreneHb OKUCIICHUS. OmpenensiTb  dJ€MEHT  (BEIIECTBO) — Toei), OpHUEHTAINH Ha
OKHCIUTENBHO- OKHCIIUTENIh W DJJIEeMEHT (BEIIeCTBO) — TPYAOBYIO JeSITeTTbHOCTD,
BOCCTAHOBUTENIFHBIE ~ pEaKIUH | BOcCTaHOBUTENb. OOBSICHATE  CYHIHOCTH NIOJIy4YEeHUe npodeccun,
(OBP). Ilporeccsl OKHCIEHUSI U | TIPOLIECCOB OKUCICHHS M BOCCTAHOBIICHHS. JIMYHOCTHOE CAMOBBIPa)KEHUE B
BoccTaHoBIeHUsI. Oxucimtenu 1 | COCTaBIATh 3JIEKTPOHHBIA OajaHc ¢ y4éToM MIPOJyKTUBHOM, HPABCTBEHHO
BOCCTaHOBHTEIIH. YHCcIa OTOAHHBIX M INPHUHSATHIX BJIEKTPOHOB. JIOCTOHHOM Tpyne B
JleMoHcTpanun CocTaBnsiTh  ypaBHEHHE  OKHCIHTEJHHO- poccuiickom o01ecTse,
OKHCIIUTENBHO- BOCCTaHOBHUTEIIbHOM peakuun. Hcnonbp3oBaTh JOCTHIKCHUEC BBIJAOIIUXCA
BOCCTAaHOBUTCJIIbHBIC peakuun: TP BBIITOJIHCHUN y‘Ie6HI)IX BaHaHI/Iﬁ TEKCTHI PE3YIBTATOB B
TOpEHUe, PEaKIMHu Pa3IoKeHUs, | ydeOHHKa, CIIPABOYHBIE MaTepHrabl npodeccruoHaTbLHOM
COCANHCHUA. (nepnonnquKy}o CUCTEMY XUMHUYCCKUX JACATCIBbHOCTH.
anemeHnToB J.M. Menneneea, TaOIUIy
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH M COJICH
B BOJIC, INEKTPOXUMHUYECKHH psin
HaNpsKEHUN METaJIoB).
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KJIACC9

(2 4 B HEIEMIO, BCETO 68 4, M3 HUX 4 4 — PE3EPBHOE BPEMS)

Tembl,

PaCcKpbIBaKOLINE

JaHHBIN pa3aen

NMpOrpamMMmBel,

H KOJIUYECTBO YacoB,

O0TBOJIHMMO€ HA UX

U3ydeHue

OcHoOBHOe coJep:KaHHe

OCHOBHBIE BHIBI
JeATeJbHOCTH

00yUaImuxcs

DJIEKTPOHHBIE

oOpa3oBaTesIbHbIE pecypchl

BocnurareabHble 3a1a491

Paznen 1. BemecTBo u xumudeckue peakuuu (17 u)

IloBTOpEHUE M

yrJy0JieHue 3HAHU I

OCHOBHBIX pa3aejioB

Kypca 8 kiacca.

(59)

[lepnoauueckuit 3aKOH.
[Tepuonnueckas crucTteMa
XUMHYECKHUX 3JICMEHTOB

AUW. MenneneeBa. CrpoeHue

aTOMOB.  3aKOHOMEpPHOCTH B
W3MEHEHHH CBOMCTB XHMMHYECKUX
JJIEMEHTOB HEePBBIX TpEX
NEPHO/IOB, KaWs, KaJbIUS U HX

COGHHHCHI/Iﬁ B COOTBCTCTBUU C

MI0JIOKEHHUEM 3JIEMEHTOB B
MepUOINYECKOU CHCTEME "
CTPOCHHEM ux aTOMOB.

Knaccudukanus 1 HoMeHKIaTypa

HEOPraHUYECKUX BEILIECTB
(MexyHapoaHas u
TpUBHAJIbHASA). XUMHUYECKHE

CBOICTBa BCIICCTB, OTHOCAIIMUXCA

XapakTepu3oBaTh ~ XUMHYECKHE  AIIEMEHTHI
MEPBBIX TPEX TMEPUOIOB, KAMHA U KaJbIHS IO
ux mnojoxeHuto B Ilepmonnueckoil cucreme
AWM. Mengeneesa. Krnaccupurnmponats u

Ha3bIBATh HEOpPTaHMYECKHE BeIllECTBA
M3YYEHHBIX KIIACCOB.

OmnuceiBaTh OO0IHE XMMHYECKHE CBOMCTBA
BELLECTB PA3JIMYHBIX KJIACCOB, MOATBEPIKAATH
CBOICTBa

IpuMepaMu MOJIEKYJISIPHBIX

ypaBHEHUN XUMHYECKHUX peaxuuii.
OnpenensTh BHUJ XUMHUYECKOW CBSI3M W THUII
KPHUCTAIITMYECKOM PEelIETKH BEUIECTBA.

IlporHo3upoBarh  CBOMCTBa  BELIECTB B
3aBUCHUMOCTH OT WX CTpoeHus. BricTpauBath
pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C
omopoii Ha wWHOOPMAIMIO U3 YYCOHHKA W
CIIPaBOYHBIX

MaTepuaios, T'paMOTHO

«EnuHast KoJieKIus
UG POBBIX 00pa30BaATEIBHBIX

pecypcosy - http://school-
collection.edu/ru

Poccutickas 3JICKTPOHHAas

mkosna POIII https://resh.edu.ru

SIKmacc

https://www.yaklass.ru

Doxchopn https://foxford.ru

®UOKO https://fioco.ru

«OTKpBITas MIKOJIA»

https://2035school.ru/login

[TatpuoTH4eckoe
OCHOBaHHOE Ha
M00BH K POJHOMY

Ponune, CBOEMY

BOCITUTAHUE,
BOCITUTAHHU
Kparo,

Haponay,

YBaXEHUS K APYI'MM HapoJam

Poccuy; HCTOPUYECKOE
npocBenieHre, (HOPMHUPOBaHHUE
POCCHICKOTO  HAaIlMOHAJILHOTO
HUCTOPHYECKOTO CO3HAHMS,
poccuiickon KyJIbTYpPHOU
UACHTUYHOCTH.

Tpynosoe BOCIIUTaHMUE,
OCHOBaHHOE€ Ha BOCIUTaHUH
YBaXKEHHSA K TPYyLy,
TPy ISALIAMCS, pesynabraTam
Tpyna (cBoero W JpYyrux
JOAICH), OpHUEHTALUN Ha
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K pa3IMIHbIM KJj1accaM

HCOPraHNYCCKUX COGZ[PIHCHI/II;‘I, nux

MCII0JIL30BaTh HU3Y4YEeHHBIN HOHATUHHBIN

armapat Kypca XuMHnH.

«MDO» https://mob-edu.com

TPY/OBYIO

MOJy4yeHUue

JACATCIbHOCTD,

npodeccuu,

TCHETUYCCKAs CBs3b | Mlcronmp30BaTh MPH  BBIIOJHCHHUH YYEOHBIX JIUYHOCTHOE CaMOBBIPAXKCHHUE B
HEOPTraHMYCCKUX BCIIICCTB. | 3aJJaHUil U B TIPOIIECCE HCCIIEIOBATECIBCKOM MPOAYKTUBHOM,  HPABCTBEHHO
CrpoeHme  BemlecTBa:  BHIBI | IESTEIBHOCTH HAYYHO-TIOMYJSIPHYIO JTIOCTOMHOM Tpyae B
XAMHYECKOH CBS3M W THIB | IUTEPATypy  XHMHUYECKOTO  COJEpKaHWSA, poccuiickoMm o0rmecTBe,
KPHUCTAUTMIECKUX pemETOK. | CIIpaBOYHEIC MaTepHabL, pecypcHl JIOCTIKEHUE BBITAIOMIAXCS
3aBHCHMOCTh CBOKCTB BemiecTB | MIHTepHETA. pe3yIBTaTOB B
OT UX CTPOCHHSI. npodeccHoHaIBLHOI
JeMoHCcTpanun JIeSITEIIbHOCTH.
Mopenu KPUCTAJITNYECKUX
pemeToK HEOPraHUYECKUX
BCIIICCTB.
KopoTtkomnepromaas u
JUTHHHOTICPHOTHAS (dhopMBI
[Tepuoaunueckoit CHUCTEMBI
XuMudeckux  anementoB .M.
Menpeneesa.
Tema 1. OCHOBHBIE Knaccudukarms XUMHUUYECKUX | PackpblBaTh CMBICH H3ydaeMbIX IIOHATUH H Tpynosoe BOCIIUTAHUE,
3aKOHOMepHOCTl/l peaKuHﬁ 1o Pa3JIMYHBIM | IPUMCHATE OTHU TNOHATHUA TIPU OIMMCAHUHN OCHOBAHHOC€ Ha BOCIIMTaHUU
XHMHYECKHX peaKuuii. npu3HakaM (110 YHCIY W COCTaBy | CBOMCTB BEHNIECTB M WX  IPECBPAIICHHIA. YBa)KCHUS K TPYAY,
(4 1) YYaCTBYIOIIHX B peaxmyu | KiaccuduuupoBaTh XMMHUYECKHE PEAKIUU I10 TPYASIIUMCS, pe3ynpTaTaMm
BEIIIECTB, M0 TEIUIOBOMY 3PQEKTy, | Pa3TUIHBIM IPHU3HAKAM. Tpyaa (cBoero W  JIpYyrux
o HU3MEHCHHUIO CTemeHel | YcTaHaBIMBaTh ~ 3aBUCUMOCTh  CKOPOCTH JOACH), OpHUCHTAINH Ha
OKHCIICHUS XUMHYECKHAX | XUMUYECKOM peaKkoun oT pa3InYHbIX TPYAOBYIO JACATCIBHOCTD,
9JIEMEHTOB, 1O OOpaTUMOCTH, TO | GakTopoB. I[IpOrHO3MpPOBATH BO3MOXKHOCTH TIOJIy9CHUE npodeccun,

YYaCTHIO KaTau3aTopa).
DK30- u SHAOTEPMHUYECKHE
peakiuu, TEPMOXHUMHUUCCKUE
ypaBHeHus. [loHaTHE O CKOpOCTH

xuMuueckon peakuuu. I[lonstue o

MPOTEKAHNS XMMHWYECKUX IMPEBpaIICHUHA B
Pa3IMYHBIX yCIOBUAX.
OrnpenensiTb OKUCIUTENb U BOCCTAHOBUTENH B

OBP.

CocTaBisiTh 3H€KTp0HHLII71 baaHc pcaknuu.

JIMYHOCTHOE CaMOBBIPpAXKCHUEC B

NPOAYKTUBHOM,  HPaBCTBEHHO
JIOCTOMHOM TpyAe B
poccuiickoM obuiecTse,
JIOCTHKEHUE BBIJAFOLIIUXCSI
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TOMOTEHHBIX U  reTeporeHHbIX | [IpoM3BOAUTE BBIUUCICHHUS IO XUMHUYECKUM pe3yIbTaToOB B

peaxIusx. ITonstue 00 | ypaBHEHUSM. npodeccHoHaAIBLHOM

oOpaTuMBIX ¥ HeoOpaTHMBIX | BricTpanBate pa3BEpHYTHIE NHCBMEHHBIE H JIeSITeTTbHOCTH.

XMUMHUYECKHX peakuusix. [loHSATHE | yCTHBIC OTBETHI C OMOPON HAa MH(POPMAIHIO U3

0  XMMHYECKOM  paBHOBECHH.| yueOHHKa ¥  CIIPaBOYHBIX  MaTEPHAJIOB,

@DakTopbI, BIUAIOMNE HA CKOPOCTH | TPAMOTHO HCTIONIb30BATh M3y9IECHHBIH

XUMUYECKON peakuuu Y| NOHATUHHBIA  ammapaT  Kypca  XHMHH.

TIOJIO’KCHHE XUMHYECKOro | Mcronp30BaTe NpH  BBINOJIHEHHH YdeOHBIX

paBHOBECHSL. OKHCIUTENBHO- | 3aJJaHUii M B TIpoOLieCCEe HCCIIeN0BATEIbCKON

BOCCTAaHOBUTEIILHBIE peaKIyy | 1eATeNIbHOCTH HaYYHO-TIOMYJIAPHYIO

(37eKTpOHHBI OaJaHC OKHUCIH- | IUTEpaTypy  XMMHUYECKOTO  COJep)KaHHs,

TEJbHO-BOCCTAaHOBUTEIBHON CIPaBOYHBIE MaTepHaIbl, pecypcsl

peakuum). WurepHera.

JdeMoHcTpauuun

3aBUCHMOCTD CKOPOCTH

XUMUYECKOU peaxkuuu oT

pas3MuHbBIX (aKTOPOB.

Bo3speiictBue karanusatopa Ha

CKOPOCTh XHMHUYECKOW peaKuuu.

[Tpumeps HEoOpaTUMBbIX u

oOpatumbIX peaknuit. CMelieHne

paBHOBECHS XUMUYECKOI

peaxuuu.

Buiuucnenusn

— KOJIMYECTBA BEIIECTBA, 00BEMA

M Maccel  peareHToB  WJIHI

NPOAYKTOB 1O  YpaBHCHUSIM

XUMHMYECKHX PeaKIHii.
Tema 2. Teopus JNEeKTPONUTUYECKOH | PackpbiBaTh CMBICH M3y4aeMbIX IOHATHH, a Tpynosoe BOCIIUTaHUE,
DIeKTPOIHTHYeCKAS JUccOlMauyU. OIEKTPOIUTHl M | TAKXKE CMBICH TEOPUU DICKTPOIUTHUECKON OCHOBaHHOE€ Ha BOCHHMTaHHUU

HEDJIEKTPOJIUTEHIL. Katuonsl, | aucconuanuu. OOBSICHATD MPUYHHBI YBaXXECHUS K TPYLY,
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AUCCOUMALHST.
Xumudeckne peaknuu
B pacTBOpax

(8w

AHWOHBI. MexaHu3m
JUCCOLMAIUI BEIIIECTB c
pa3IMYHBIMU BHJAMU
xuMu4yeckoit  cBa3u.  CreneHb
JIACCOITHALINH. CuibHBIC u
CITa0bIe SIEKTPOIHTHL.

Peaxun HOHHOTO obMeHa,
YCIOBHSA UX TpoTeKaHus. VIoHHEIE
YpaBHEHHUS pEaKLUl.
XHUMHUYECKHE CBONCTBA KHCIOT,
OCHOBaHUU U COJIEH B CBETE
IpeCcTaBIeHUN 00
SIEKTPOITUTHICCKOM
miccormaruu.  Cpenma pacTBopa.
Ilonsitue o rugponuse coneil.
KagecTtBeHHble ~ peakiuu  Ha
KaTHUOHbI U aHUOHBI.
JdeMoHCcTpanuun

OnexkTpuueckas  MPOBOAUMOCTH
pacTBOpOB BEIIESCTB; JBIKCHHE
HOHOB B JJIEKTPHUUYECKOM HOJIE.
OnbITHI, UJLTIOCTPUPYIOILUE
NPU3HAKA TPOTCKAHUS PEaKIHN
MOHHOTO oOOMeHa. OmBITHI TI0
OTIPENIeIEHUIO CPEebl B PacTBOpax
coueit (xmopuma HaTpWs,
kapOoHaTa  HATpus, XJOpHUAA
LIMHKA).

JlaGopaTopHbie "
NpaKTH4YecKue padoThl

JlabopaTOpHBIi OIBIT:

3JEKTPONPOBOJHOCTH  BOJHBIX  PACTBOPOB.
CocTaBisTh ypaBHEHHs AUCCOLMAIIMN KUCIIOT,
mieso4ed U coJieil, MOJIHBIe U COKpAIEHHBIE
WOHHBIE YpaBHEHHMsS XHMHUYECKHX peakuuit
HMOHHOTO OOMEHa.

[TnanupoBaTh W OCYHIECTBISATh HA NPAKTHUKE
XMMHUYECKHE  3KCIHEPHMEHTHI,  IPOBOJIHUTH
HaOM0IeHUS, Jienathb BBIBOJIBI o
pesynprataM  3Kkcnepumenrta.  CremoBaTh
MIpaBUIaM 6e3omacHoit paboTsl B
naboparopuu pu HCTIOJIb30BaHUH
XMMHYECKOH mocyabl 1 000pyI0BaHUS.
[Tpon3BOIUTE BBIYUCICHUSA IO XUMHYECKAM
YpaBHEHHSM.

BricTpauBate pa3BEpHYTHIE NHCBMEHHBIE H
YCTHBIE OTBETHI C ONOPOM Ha MHPOPMALHIO U3
y4e0HMKa ¥  CHPAaBOYHBIX  MaTEpUaJIOB,
rpaMOTHO HCIIOJIBb30BaTh H3y‘leHHLIﬁ
HNOHATUMHBIM  ammapar  Kypca  XUMHHU.
Hcnonp30BaTh TPH  BBIOJHEHHH Y4E€OHBIX
3aJaHMil M B IIPOLECCE HUCCIEN0BATEIbCKON
JIeSITeIIbHOCTH Hay4YHO-TIOIYJISIPHYIO
JUTEpaTypy  XMMHUYECKOTO  COJIep)KaHHMS,
CIIPaBOYHEIE MaTepHalbl, pecypceel

WHTepHera.

TPYASILUMCA, pe3ynbraram

TpyAa (cBoero MW  JIpYrux

moaeit), OpHUEHTAIUU Ha
TPYJOBYIO JIEATENILHOCTD,
MIOJTyICHUE npodeccu,

JIMYHOCTHOE CaMOBBIPAKCHHUE B

MPOIYKTUBHOM,  HPaBCTBEHHO

JIOCTOWHOM Tpye B
poccuiickom o01ecTBe,
JOCTHKCHUC BbIJAOIINUXCSA
pE3yIbTaTOB B
npodeCCHOHATBHOM
JIeSTETbHOCTH.
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PeaKIII/II/I HOHHOTO O0MEHa B

pacTBopax 9NIEKTPOJIUTOB:
cynsdara memu (I1)

U 1enoun, KapboHaTa HATPHA U
COJISTHOM

KHUCJIOTHI, peaknusa

HEUTpaau3aluuu MEXIY

THUIPOKCHAOM Kallisl W COJITHOM

KHCIIOTOH.
IIpaktuueckas pabora Ne 1.
Pemenne  3KCIEpHUMEHTAJIBHBIX

3aJa4 I10 TEME.
Botuucnenusn

— MO YPAaBHCHHUAM XHUMHUYCCKUX

peakuui.
Pasznen 2. Hemeraiibl 1 ux coequHeHus (24 4)

Tema 3. O6mas Oowas xapakTepuctuka | OOBSCHAT,  OOIME  3aKOHOMEPHOCTH B TpyznoBoe BOCIIMTaHHE,
XapaKTepHCTHKA raJoreHoB. OCOOCHHOCTH | M3MCHEHHH CBOMCTB HEMETaNIOB U HUX Poccuiickas anexTpoHHas OCHOBaHHOEC Ha BOCIHUTAaHUH
P — CTPOEHHUS aTOMOB 9THX | COeAMHEHMI B Mpemenax Majbix mepuogoB u | mmkoma POIII https://resh.edu.ru | yBaxenust K TPYLy,
snementoB VIIA- DIIEMEHTOB, XapakTepHble Ui | TJaBHBIX NOArpyIIl [leproaqudeckoil CucTeMbl TPYISIIAMCS, pesymabpraram
rpynneL. Tajorens. HUX CTEIeHH OKHCIICHUSL. | XUMUYIECKHX 3JIEMEHTOB C yYETOM CTPOCHHSI SIKmacc Tpyaa (CBOEro W JAPYTHX
(@) Crpoenue u (hu3nyeckre | UX aTOMOB. XapakTepu3OBaTh (HU3UUECKHE U https://www.yaklass.ru JIofIeH), OpHCHTAIHH Ha

CBOIICTBa TPOCTBIX BEIIECTB — | XUMHYECKHE CBOWCTBAa TMPOCTBIX BEILECTB TPYIOBYIO JesSTeIbHOCTb,

raJIoreHoB. XUMHYECKHE | TaJOTeHOB (Ha NpHUMepe XJOopa) M CIOXKHBIX Doxchopn https://foxford.ru HOJTy4eHHE npodeccun,

CBOWCTBA Ha TIpHUMEpe XJIopa
(B3amMopeiicTBHE C MeETaJIaMH,
HEMETaIITIaMH, ET0YaMHt).
XII0pOBOIOPOI. ConsHas
KHCIIOTa, XMMHUYECKHE CBOWCTBA,
MOJY4CHUE, MPUMEHCHHE.
KauecTBeHHBIE ~ peakiuu  Ha

raj0oreHu 1-uoHbI. JetictBue

BEIIECTB (XJIOPOBOAOPOJIA, XJIOpUAa HATPHS),

CcrocoOBl WX TOJIy4eHHs, TNPUMEHEHHe U
3HaYeHWe B MPUPOAE W KU3HH YeEJIOBEKa.
OnpenensaTs raJIOTeHUI-HOHBI B PaCTBOPE.

[TmanupoBaTh M OCYHIECTBIATh Ha IPAKTHUKE

XUMHUYCCKUC OKCIICPUMCHTHI, IpOBOAUTH
HaGJ’IIOHeHI/Iﬂ, JA€1aTh BbIBO/JIbI o
pe3yiibTaTaM OKCIICPUMCHTA. CHeﬂOBaTB

®UOKO https://fioco.ru

((OTKDBITH.H HIKOJIa»

https://2035school.ru/login

«MDO» https://mob-edu.com

JIMYHOCTHOE CAMOBBIPAKCHUE B

NIPOAYKTUBHOM,  HPaBCTBEHHO
JIOCTOMHOM Tpyne B
poccHiickoM o01miecTRe,
JIOCTHKEHUE BBIJAFOLIHXCSI
Ppe3yJbTaToB B
npogeCCHOHATBHOMN
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XJopa W XJOPOBOJIOpPOAA Ha
opranusM uesnoBeka. Baxuelimue
XJIOPUIBI M HMX HaxOXACHHE B
pHUpoe.

JdeMoHcTpauuun
BuneomaTepuaisl: TaJOTeHB U UX
coenmHeHNA. OOpa3IBl XJIOPHIOB.

JlabopaTopHble U
NMpaKkTHYecKue padoTsl

JlabopaTopHbIii OTIBIT:
Pacno3snaBanne  XJIOpUA-HOHOB.
[TpakTnyeckas pabora
Ne 2. TlonydyeHue  COJIIHOM
KHCJIOTHI, N3y9eHHUE e€ CBOMCTB.

Buvtuucnenusn
1o YpPaBHCHUAM XUMHNYCCKUX
peakiui, ecnu OJIMH u3
peareHToB JaH B  U30BITKE;
00BEMOB Ta30B IO YPaBHEHUIO
peaknmd Ha OCHOBE 3aKOHA

00BEMHBIX OTHOIICHHUM I'a30B.

IpaBUIaM 6e3omacHOi paboTsl B
nabopaTopuu npu UCTIOJIb30BAaHUN
XUMHYECKOH MOCYbI U 000pyI0BaHHUS.

BeicTpanBaTh pa3BEpPHYTHIE NHCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha HHPOPMALHIO U3
y4eOHMKa W  CIPAaBOYHBIX  MAaTepHaJIOB,
IPaMOTHO HCIIONB30BaTh W3Y4CHHBII
NOHATHHHBIA  ammapaT  Kypca  XHMHH.
Hcnonb30BaTh TPH  BBHIMOJHEHHH Y4EOHBIX
33JlaHUil U B IIPOLIECCE MCCIEN0BATEIbCKOM
JIeSITeIbHOCTH Hay4YHO-TIONYJISIPHYIO
JUTEpaTypy  XMMHYECKOTO  COJepIKaHHMs,
CIIPaBOYHBIC MaTepHabl, pecypesl

WnTepnera.

ACATCIIbHOCTH.

Tema 4. O6mas
XapaKTepUuCcTHKA
XHMHYECKHX
3;1eMeHTOB VIA-
rpynnbl. Cepa u eé

COCAMHCHUSA.

(59).

O6mas XapaKTepUCTHKA
3JIEMEHTOB VIA-rpynnsl.
OCoOEHHOCTH CTPOEHHSI aTOMOB
OTHUX DJJIEMCHTOB, XapaKTCPHBIC
JUIT HHUX CTCIICHHU OKHUCJIICHUA.
CrtpoeHue u (uzmaeckue
CBOWCTBAa TMPOCTHIX BEIIECTB —
KHCJIOPO/a U CEpBbIL.

AnnotpornHbie MO Iu(pUKAIIH

KUCJIOpOaa U CCPLI. XuMuuecKue

OObBsicHATD  OOIIME  3aKOHOMEPHOCTH B
U3MEHEHUU CBOICTB 31€MeHTOB VIA-rpymmbsl
U UX COEAUHEHUHl ¢ y4€TOM CTPOEHHUS HX
aTOMOB.

XapakTepn3oBaTh (PU3NIECKHE U XUMUIECKHE
CBOWCTBa TMPOCTOrO BEIIECTBA CEpbl M €&
COEMHEHUH (CepoBOAOpPOaA, OKCHIOB CEpBI,
CEpHOI KHUCIOTBHI, CyJIb(haToB), CIOCOOBI HMX
MOJYyYCHHs, TPUMEHEHHE | 3HAUCHHE B

npupoac U )KU3HU YCJIOBCKA.

OKOIOrH4eckoe BOCHHUTAHUE,
croco0cTByloIIee
(hopMHpPOBaHUIO
3KOJIOTMYECKON KYJIBTYDBI,
OTBETCTBEHHOTO, OEPEKHOTO
OTHOIIEHW K  TIPHPOJE,
OKpYy Karomen cpene Ha
OCHOBE poccuiickux
TpaIULMOHHBIX JTyXOBHBIX

HCHHOCTeﬁ, HAaBBIKOB OXpaHbI,
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cBoiictBa cepsl. CepoBonopon,
CTpOCHHE, (dhusnueckue u
XUMHUYECKHe CcBOHCTBAa. OKCHIIBI
cepsl Kak MPECTaBUTEITU
KHACJIOTHBIX ~ OKcHaoB. CepHas
KHCJIOTA, ¢usnaeckue u
XUMHUYECKHEe CBOHCTBa (0Omue
Kak  TpeNCTaBHTENsI  Kjacca
KACIOT U crhenugpuyuecKue),
[IPUMEHEHHE. Xumuueckue
peakuuu, JieXxalue B OCHOBE
MIPOMBIIIJIEHHOTO crocoba
MONMYYCHUSI CEPHOH  KHCIIOTHI
ArmmapaTbl ¥ IPOTEKAIOIINEe B HUX
TIPOIIECCHI (Ha mpuMepe
MPOM3BOJICTBA CEPHON KHCIIOTHI).
Conn cepHOU KHUCIIOTHI,
KauyecTBEeHHast peakuus Ha
Cyab(aT-uoH.

Haxoxnenue CepHl u eé

COEJIMHEHHH B HOpUPOJE.
Xumnueckoe 3arps3HEHUE
OKpy’Karomien cpensl

COEIMHEHUSIMH Cepbl (KHUCIOTHBIC
JOXK/H, 3arpsi3HEHHE BO3IyXa H
BOZIOEMOB), CIIOCcOOBI ero
MPEIOTBPAIICHHUS.

JeMoHcTpanuu

Komnexkuuu  (Buzeomarepuansl):
cepa u eé COEVHEHMUS.

OOyrnuBanue caxapa i (o)

Omnpenensite Hanuuue Cyiab(ar-HOHOB B
pacTBope.

OOBSICHATD CYIIHOCTh 9KOJIOTUYECKUX
npoOyieM,  CBSI3aHHBIX € TepepadOTKOM
COEIMHEHU I Cepsl. [InanupoBaTh u
OCYIIECTBIIITH HAa MPAKTHKE XUMHYECKHUE
SKCIIEPUMEHTHI, IPOBOIUTH  HAOIIOJICHHA,
JIeTaTh BBIBOJIBI o pe3yibTaTtam
IKCIIEPUMEHTA.

CrnenoBate npaBuiaM Oe3omacHOi paboTHI B
naboparopuu pu HCTIOJIb30BaHUH
XUMHYECKOH MOCYAbI U 000pYyIOBaHHUSI.
[Tpon3BOIUTE BBIYUCICHUSA IO XUMHYECKAM
YpaBHEHHSM.

Hcnonb30BaTh TPH  BBIOJHEHHH Y4EOHBIX
3alaHMi  TEeKCThl y4eOHMKa, CIIPaBOYHBIC
marepuansl  (Ilepuoamyeckyro  cucremy
xumudeckux sjemeHToB .M. Menneneena,
TaOJIMIy PacTBOPHUMOCTH KHCIIOT, OCHOBaHHI
U colieil B BOJE, JNIEKTPOXMMUYECKHH P
HaIpsHKEHUI METaIOB).

Hcnonb30BaTh THpH  BBHIOJHEHHH Y4eOHBIX
3aaHU M B IIPOILIECCE HCCIIEOBATEILCKON
JEATEIBLHOCTH Hay4YHO-IIOITYJISIPHYIO
JMTeparypy — XUMHUYECKOIO coZIepKaHus,
CIIPaBOYHEIE MaTepHabl, pecypceel

Wnurepnera.

3aIIUTHL, BOCCTAQHOBJICHUS
HIPUPOJBL, OKpYKaroleu
CpeJIBl.

Tpynosoe BOCIIUTAHUE,

OCHOBAaHHO€ Ha BOCIHUTaHHU

YBaXXECHUS K TPYRYy,

TpyIAIIUMCS, pe3yapTaTaM

Tpyza (cBoero ¥ JpPYrux

TroJIel), OpHEHTAIINH Ha
TPYIOBYIO JeATETbHOCTB,
MOJTyYCHUE npodeccuu,

JIMYHOCTHOE CaMOBBIPAXKCHUE

B

IPOLYKTUBHOM,  HPABCTBEHHO

JIOCTOMHOM Tpyne B
poccuiickom ob1ecTse,
JIOCTHXKEHHUE BBIJJAFOIIIXCSI
pe3yNIbTaToB B
npodeccnoHaIEHOM
JIESITETIBHOCTH.

37




JieficTBUEM KOHLEHTPUPOBAHHOM
CEpPHOU KUCJIOTHI.
JlaGopaTopHbie "
NMpaKkTHYecKne padoThl
JlabopaTopHsie OTIBITHI:
OO6HapyxeHHEe  Cynb(aT-MOHOB.
BanmopetictBre pa30aBICHHON
CEpPHOI1 KUCIIOTHI C ITHHKOM.
Buiuucnenusn

Io YpaBHCHUAM XUMHUYCCKUX

peakiuii; MacCoBOM IOJIM BBIXOJIa

MPOJYKTa peaKiny.
Tema 5. O6mas OO6mas xapaktepuctuka | OOBSICHATE  OOmmMe  3aKOHOMEPHOCTH B DKOJIOTHYECKOE BOCIIHUTAHHE,
XapaKTepHCTHKA 3JICMCHTOB VA-rpynnsl. | U'3MEHEHUH CBOMCTB 3JIEMEHTOB V A-TpYIIIIBL U crocoOcTBytOIICE
XHMHYECKHX iemenTop | OCOOCHHOCTH CTPOEHHsS aTOMOB | HX COEAMHEHMH ¢ y4€TOM CTPOEHMsS HX (OPMHUPOBAHHIO

VA-rpynnsl. A3or,
dochop u ux

COCAMHCHUSA.

(79)

OTUX JJIECMCHTOB, XapPAKTCPHbIC

JJIA  HUX CTCIICHH OKHCJICHHUS.

A3or, pacnpocTpaHeHue B
pupoJe, ¢busndeckue u
XUMHUYECKHUE CBONCTBA.

Kpyrosopor azora B mnpupoze.
Ammuak, ero (Qusnyeckue U
XUMUYECKHE CBOIICTBa,
nosiyueHue u npumenenue. Coyu
aMMOHUNA, nux q)I/ISI/I‘IeCKI/Ie )5
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE. KauectBennas
peaxmys Ha HOHBI aMMOHHUS.

A30THast KUCIOTa, €€ (PU3UICCKUE
U XMMUYECKHE CBOWCTBa (00IIue

KakK MpeaACTaBUTECIIA KJjiacca

aTOMOB.
Xapaktepu3oBaTh (PU3MUCCKHE U XUMHUCCKUEC
CBOMCTBa MPOCTHIX BELIECTB a3ora U pocdopa
1 UX COSIMHEHHH (aMMHaKa, cojied aMMOHHUS,
a30THOW  KHUCIIOTBI,  HHUTPATOB,  OKCHJA
docdhopa (V) u dochopHOil KHUCITOTEHI,
docdaroB), cmocoOl WX  TOJYYCHHS,
MPUMEHCHUE W 3HAYCHUC B MPHUPOJIE M KUIHU
9eNoBeKa.

OnpenensaTe MOHBI aMMOHUS U (pocdaT-HOHBI
B pacTBOpe.

OOBSICHATD CYIIIHOCTh IKOJIOTHYECKHUX
mpobjieM,  CBSI3aHHBIX C  HAaXOXACHUEM
COCIMHEHUI a30Ta U pocopa B OKpYKAIOLICH
cpene. I[lmaHupoBaTh ¥ OCYINECTBISATH Ha

IMMPaKTUKC XUMHUYCCKUC OKCIICPUMCHTHI,

9KOJIOTHYECKOM KYJBTYPHI,
OTBETCTBEHHOTO, OEpeXHOTO
OTHOIIEHUS K pupoae,
OKpy Xarolen cpene Ha
OCHOBE poccuiickux
TpaAULIMOHHBIX JIyXOBHBIX

HeHHOCTCﬁ, HAaBBIKOB OXPaHbI,

3aIIHTHI, BOCCTaHOBJICHHS
TIPHUPOJIBL, OKpY>Karomien
Cpeapl.

TpynoBoe BOCIIUTAHUE,

OCHOBaHHOEC Ha BOCHHTAaHUH
YBa)KEHUS K TPYAY,
TPYASIIIMCS, pe3ynpTaTaMm

Tpyma (cBoero W Opyrux
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KACIOT ®  crheruduyeckue).
Hcnonp3oBanne  HUTPATOB U
cojedl aMMOHHMS B KadyecTBe
MHUHEPAIBHBIX YI00pEeHUIA.
XuMuyeckoe 3arpsi3HEHUE
OKpYyXarolieu cpenbl
COCIIMHEHUSIMH a30Ta (KUCIOTHBIC
JNOXKAW, 3arpsi3HEHHE BO3IyXa,
mouBsl ¥ BomOoEMOB). Docdop,
AIJIOTPOIIHEIE Mou(pUKAIUU
tdocdopa, ¢busuueckue u
XUMUYECKHE CBOMCTBA.

Oxcun tdochopa W) "
(hocdopHas kucinoTa, PU3MUECKIC
" XHUMHYECKHE CBOIicTBA,
MOJIy4eHHE. KauecTBennas
peakuust  Ha  ocdaT-nOHBL

Hcnonb3oBanue  ¢ocdaroB B

Ka4yCCTBC MUHEPAJIBbHBIX
ynoOpeHuit. 3arpsi3HeHue
MIPUPOJIHBIX BOJIOEMOB
tdocharamu.

JlemoHcTpanuu

Kommexkmmm:  dochop u  mx
COCIUHCHMUSI. BsaumoneiictBue
KOHLEHTPUPOBAHHOMN a30THOU
KHCJIOTBI C MEABIO.
JlaGopaTopHbie H
NpaKTH4YecKue padoThl
JlaGopaTopHBIE ONBITHIL:

BsaumoneiicTBre coneii aMMOHHUS

MPOBOJUTH HAOIOACHUS, NCNaTh BBIBOJIBI IO
pe3yabpTaTaM 3KCIepUMEHTA.

CrnenoBath mpaBwiaM 0O€30MacHOil paboThHl B
naboparopuu pu HCIIOJIb30BaHUH
XUMHYECKOH ITOCYIBI H 000pyIOBAHHUS.
[Tpon3BOMUTE BEIYUCIICHUS MO0 XUMHYCCKIM
ypaBHEHHUSM. VICTIONMB30BaTh IPH BHIIOTHEHUT
Y9eOHBIX ~ 3aJaHUH  TEKCTH  y4eOHHKa,
CIIpaBOYHBIE MaTepuajibl (TePUOAUYECKYIO
CUCTEMY XMMMYECKHUX dinemeHTtoB 1.
Menpeneena, TabIHILy PacTBOPUMOCTH
KUCJIOT, OCHOBaHMH U cojJeil B BOJE,
IIEKTPOXHUMUICCKHUN pan HaATIPSHKCHAN
METaJIJIOB).

Hcnonp30BaTh NpH  BBIOJTHEHUH YYICOHBIX
3aJlaHUil U B TPOLECCE HCCIEA0BATENbCKOM
JIeATEIIbHOCTU HAy4YHO-IIOMYJISIPHY IO
JTUTEpaTypy  XUMHUYECKOTO  COJEpIKaHMUS,
CIIPaBOYHEIE MaTepHalbl, pecypcehl

WnTepnera.

mozaei), OpHUEHTAINH Ha
TPYIOBYIO JeATEeIbHOCTb,
MOJTy4eHHe npodeccun,

JIMYHOCTHOC CaMOBBIPAKCHUE B

MPOIYKTUBHOM,  HPaBCTBEHHO

JIOCTOHHOM Tpyne B
poccuiickoMm o0rmecTBe,
JIOCTHKCHUE BBIJAFOIIIXCSI
pe3yNbTaToB B
npodeCCHOHATBHOM
JIeSITEIIbHOCTH.
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C IEI0YBIO.
Os3HakomiyieHHE C  oOpasnaMu
A30THBIX u ¢dochopHbIX
ynoOpeHuit. [IpakTuyeckas
pabora Ne3. omyuenne
aMMUaKa, U3y4YE€HUE ET0 CBOMCTB.
Buviuucnenusn
— [0 YpaBHEHHUAM XUMHYECKHX

peakiuii.

Tema 6. O0mas
XapaKTepUCTUKA
XHMHYECKHX
31eMeHTOB [VA-
rpynnbl.

Yriepoa U KpeMHHUH U
HXCOeINHEHHs.

(89)

Yraepon, aJUIOTPOIHbBIE
MOTU(HUKAIIMY, PACTPOCTPAHCHHE
B Ipupone, (Qusmueckue
XIUMHYECKHE CBOJiCTBA.
AncopOrst. Kpyrosopor
yraepoga B npupoxpe. OKCHABI
yraepoga, WX (QU3NYECKUE U
XUMHUYECKHE CBOIICTBA, 1504
JISHCTBUE HA YKUBHIE OPTaHU3MBI,
MOJTy4eHUe U TIpUMCHEHHE.
OKonornyeckue po0emsl,
CBSI3aHHBIE C OKCHIOM YTJepoja
(IV); rumore3a  TI00ANBEHOTO
MOTETIICHUS KIIUMara;
MapHUKOBBIN 3 (eKT.

VronpHas KUCIOTa M €€ COJH, UX
¢u3snyeckne W XUMHYECKHE
CBOWCTBA, MOJIy4eHue u
IMpUMEHEHHUE. KauectBennas
peakiys Ha KapOOHAT-UOHBL.

Hcnonws3oBanue Kap60HaTOB B

OOBACHATH  0OIIMEe  3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOICTB 31eMeHTOB [VA-rpynmnsl
U UX COCAVHEHUHl ¢ y4ETOM CTPOCHHUS HX
aTOMOB.

XapakTepu3oBaTh (pU3NYECKHE U XUMHUUECKHE
CBOMCTBA IPOCTBIX BEUIECTB YIJIepoja U
KpeMHHS W WX COeIMHEHHH (OKCHIOB
yrieposa, YroibHOW KHCIOTHI, KapOOHATOB,
OKCHJa KpEMHHUS, KPEMHHEBOW KHUCIIOTHI,
CHJINKAaTOB),  CIIOCOOBI ~ MX  MOJy4YEeHHS,
INPUMEHEHNE U 3HAYEHUE B MPUPOJIE U KU3HU
yenoBeka. OnpenensaTs KapOoHaT- U CHIIMKAT-
HoHBl B pactBope. OOBSCHATH CYIIHOCTh
9KOJIOTHYECKHX  MpoOieM, CBS3aHHBIX C
HaXOXICHUEM YTIEKHCIIOTO rasa B
OKpYy>Karoliei cpene.

Nnntoctpuposatsb B3aMMOCBS3b
HEOPTaHMYECKUX COEIMHEHHMH yriaepoaa u
OpPraHUYECKUX BEIIECTB.

IInanupoBaTh U OCYLIECTBIATh HAa IPAKTUKE

XUMHUYCCKUC OKCIICPUMCHTHI, IpOBOAUTH

DKOJIOTHYECKOE BOCIHTAHME,
CIocoOCTBYIOIICE
(hopMHUPOBAHUIO
9KOJIOTHYECKOW  KYJBTYPHI,
OTBETCTBEHHOTO, OEpeXHOTO
OTHOWICHWS K  TIPUPOIE,
OKpy Xaromen cpeae  Ha
OCHOBE poccuiickux
TPAAULMOHHBIX JIYXOBHBIX

LIEHHOCTEH, HaBBIKOB OXPAHBI,

3aIIHTHL, BOCCTaHOBIICHHS
TIPHUPOJIBL, OKp Y Karomien
CpeIbL.

TpynoBoe BOCITUTAHUE,

OCHOBaHHOEC Ha BOCHHTaHUH
YBaXKCHHUS K TPYAY,
TPYIAIIUMCS, pe3ynbraram
Tpyma (cBoero W Opyrux
Toei), OpHEHTAITUHI Ha

TPYAOBYIO JeSITeTTHHOCTD,
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OBITY, MEIUIUHE,
MPOMBIILICHHOCTH, CEIILCKOM
XO3SIACTBE. [lepBoHayaNbHBIC

MOHATUS 00 OpPraHUYECKUX
BEIIECTBAX KAaK O COCAMHEHUIX
yIiIeposa: OCOOEHHOCTH COCTaBa
U CTpOCHHUS. IlonsTue 0
OGuonornaecku Ba)KHBIX

BCIIECTBAX:  JKUpaxX,  OelKax,

YIIEBOAAX. MarepuanpHoe
€JJUHCTBO OpPTaHUYECKHUX u
HEOpPraHUYECKUX COEMHEHU M.

Kpemnwmii, ero ¢usnveckue u
XUMHUYECKHE CBOHCTBa,
MOJy4YeHHEe W TPUMEHEHHE B
JJIEKTPOHHKE.

CoenuHeHNs KpEMHHS B IIPUPOJIE.
OO6mue npencTaBieHus 06 okcuzie
kpemaus (IV) wu kpemHuenoi
KHCIIOTE. Cunkarsl, nx
UCIIOJIb30BaHUE B ObITY,
MEIUIMHE,  MPOMBIIUICHHOCTH.
Baxueiimue CTPOUTEIIbHBIE
MaTepHajbl: KepaMHuKa, CTEKIIO,
LIEMEHT, O€TOH, KeJIe300E€TOH.
IIpo6memsl 6e30macHOro
UCTIONB30BaHMUS  CTPOMTEIIBHBIX
MarepuasoB B  IOBCEIHEBHOU
JKHU3HU.

JeMoHcTpanuu

MOHGJ’II/I KPUCTATITIMICCKUX

HaOJIOICHUS, Jienartb BBIBOJIBI o
pe3ynbTaTaM dKCIEepUMEHTa.

CnenoBath mpaBwiaM Oe30mMacHOW pabOTH B
naboparopuu npu HCTOJIb30BaHUH
XUMHYECKOH ITOCYIBI H 000pyIOBAHHUS.
Vcnonp30BaTh TpPH  BBHITIONHEHUH YIeOHBIX
3amaHiid  TEeKCTHl y4eOHWKa, CIIPaBOYHEIC
MaTepHabl (ITepuogmaeckyro cucTeMmy
xumudeckux siemeHTtoB JI.M. Menneneena,
TaOJUIy PACTBOPUMOCTH KHUCIJIOT, OCHOBaHHIA
U colied B BOJE, DJIEKTPOXMUMHYECKUN PSif
HaInpsKeHUH METaJIJIoB).

Vcnonp30BaTh TpH  BEITIONHEHUH YYSOHBIX
3aJaHUii W B TIPOILIECCE HCCIEIOBATEIHCKON
JISATSITIBHOCTH HAYYHO-TIOMYJSIPHYIO
JTUTEPaTypy  XUMHUUECKOTO  COJEp>KaHusl,
CIIpaBOYHbBIE

MaTepHaIbl, pecypcsl

WHTepHera.

MOoJIy4yeHue

npodeccuu,

JIMYHOCTHOC CaMOBBIPAKCHUE B

MNPOAYKTUBHOM, HPaBCTBEHHO

JIOCTOMHOM Tpyle B
poccuiickoMm oOrmecTBe,
JIOCTHKCHHUE BBIJAFOIIIXCS
PpE3yNBTaTOB B
npodeccrnoHaIBEHOM
JIeSITEIIbHOCTH.
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pemérok  anMasa,  rpadura,
MOJIEKYJIBI (pyIIepeHa.
AncopOuust pacTBOPEHHBIX
BEILECTB aKTUBUPOBAHHBIM YTIJIEM.
IIpotuBoras. Buneomarepuainsr:
CHJIMKATHAsI IPOMBIIICHHOCTb.
Mogenn MOIEKyJN OpraHWYECKHX
BEILIECTB.

JlaGopaTopHble "
NpaKkTHYecKne padoThl
JlabopaTopHBIii OIIBIT:
KagecTBennas peakuus Ha
KapOOHAT-HOH.

[IpakTHueckue paboTHI:

Ne4.  TlonyueHue  YriIeKUCIIOTrO
rasa. KauecTBeHHas peakmus Ha
KapOOHAT-HOH.

Nes. Pemmenne
OKCIICPUMEHTAJIBHBIX 3aJla4 II0
teme «HemeTamisiy.
Boiuucnenusn

— 110 YpaBHEHHSIM XHMHUYECKHX
peaKLyii, ecM OJMH U3 PEarcHToB
JlaH B BHJE BOJIHOI'O pacTBopa C

HW3BECTHOM MacCOBOM JOJIEH.

Paznen 3. Mertanabl u ux coequHenus (20 u)

Tema 7. O0mme

CBOICTBA METAJIJIOB.

Ilonstue o KOppO3UUu MCTAJIJIOB U
OCHOBHBIE CIIOCOOBI 3alluThl OT

koppo3un. CriiaBsl (cTalib, YyTyH,

P ACKPbIBATL CMBICII HU3YyYacMbIX MOHATUI H
NpUMCHATL OTHU TOHATUA HOPU OIMUCAHUUN

CBOICTB BCHICCTB U UX npeBpameHI/Iﬁ.

Poccuiickas anexrponHas

mkosna POIII https://resh.edu.ru

TpynoBoe
OCHOBaHHOE

YBaXXCHUA

Ha

K

BOCIITMTAaHHUC,

BOCIIMTaHHUHU

TpYAy,
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https://resh.edu.ru/

(4 9)

JIOpAIIOMUHUM,  OpoH3a), UX
NpUMEHEeHHe B ObITY u
MPOMBIIIICHHOCTH.
JdeMoHCcTpanuu

OzHakoMJieHWE C  oOpasmamu

OOBACHITH 061111/[6 3aKOHOMEPHOCTU B
W3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJI- JIOB U
nux COCHI/IHCHI/Iﬁ C y‘-IéTOM CTpOCHUA UX
aTOMOB.

XapakTepu30BaTh CTPOCHHE METAIJIOB, O0LIHE

Doxchopa https://foxford.ru

®UOKO https://fioco.ru

TPYASIIHAMCS,
Tpysa

moaeit),

pe3ynbraram
(cBoero W JIpyrux
OpHEHTALUH Ha
TPYIOBYIO JIeSTEIILHOCTB,

MIOJTyICHUE npodeccu,

METAUIOB W  CIUIAaBOB, WX | GU3MYECKHE W  XHMHYECKHE  CBOMCTBa «OTKpBITas MIKOJIAY JMYHOCTHOE CaMOBBIPAKCHUE B
bH3UICCKUMHE CBOMCTBAMH. | METAIIIOB. https://2035school.ru/login MPOJAYKTUBHOM,  HPABCTBEHHO
Monenu KPHUCTAJUIMYECKUX | XapaKTepH30BaTh o0mmue CTIOCOOBI JIOCTOHHOM Tpyne B
«MDO» https://mob-edu.com
peuIéToK MEeTaNJIOB. noiyueHus: MetayuioB. CrenoBarh NpaBuiIamM poccuiickoMm o01ecTse,
Buneomarepuainsr: Koppo3ust | Oe3omacHOi paboOThl B J1a0OpaTOpuUH MpH JIOCTUKEHUE BBIJAIOIIUXCS
MCTaJIJIOB. HCIIOJIb30BAHUHU XHUMHUYECKOMU TMOCY bl u PE3YyJILTATOB B
JlaGopaTopHble u | obopyaoBaHUs. npodeCCHOHATBHOM
NpaKkTH4YecKue padoThl [Tpon3BOIUTE BBIYUCICHUSA IO XUMHYECKAM JIeSITEIIEHOCTH.
JlabopaTopHbie OTIBITHL: | ypaBHEHUsM. VIcrop30BaTh Y BHIIOIHEHUN
OsHakomyieHne ¢ obOpa3uamu | y4eOHBIX  3aJaHMH  TEKCTbl  y4yeOHHKa,
CIJIaBOB METAJIJIOB. cnpaBounble Marepuanbl  (Ilepuognueckyto
3aBHCUMOCTh CKOPOCTH PEaKIUH | CUCTEMYy XHMHYecKux djemeHtoB J[.W.
MeTajlla C KHCJIOTOW OT mpupoabl | MeHzmeneeBa,  TaOJUIly  pacTBOPHMOCTH
MeTallia. KHCJIOT, OCHOBaHMH M COJIeM B BOJE,
Buviuucnenusn 3JIEKTPOXUMHUYECKUI pan HaIpsLKEHUH
— 10 YPaBHEHUSIM XUMHUYECKHUX | METAJUIOB).
peakLuii, eciy OAMH U3 peareHToB | Vcronb30BaTh HPH  BBIOJHEHHH Y4EOHBIX
COJIEPKUT IIPHMECH. 3aaHUi M B MPOLECCE MCCIIeN0BATENbCKOM
JEATEIBLHOCTH Hay4YHO-IIOITYJISIPHYIO
JMTeparypy — XUMHUYECKOIO coZIepKaHus,
CIIPaBOYHEIE MaTepHalbl, pecypceel
Wnurepnera.
Tema 8. Bamueiimmue lenounsle metamisl. [lonoxenne | OOBACHIATE  OOHmME  3aKOHOMEPHOCTH B Tpynosoe BOCITUTaHHE,
METAJMIbI B HX B [lepmomguyeckoil  cucTeMe | UI3MEHEHUU CBOMCTB 3JIEMEHTOB-METAJUIOB B OCHOBaHHOEC Ha BOCIHUTAHUH
COMHCHUSI. XUMHUUeCKuX anemeHToB J.M. | rpynmax M HMX cOeiMHEHUH ¢  yu€ToM YBaXXECHUS K TPYLY,
MeHzeneeBa, CTpPOGHHE aTOMOB. | CTPOEHHMS X aTOMOB. TpyISIIUMCS, pe3ynbTaram
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(16 u)

Haxoxnenue B TpUpOJIE.
Oduznyeckue U XUMHUYECKUE
CBOMCTBa (Ha ImpUMepe HaTpus U
kanust). OKCHIBI M THIPOKCHIBI
Hatpus MW Kamus. Ilpumenenue
LIEJIOYHBIX ~ METAIOB M MX
COEIMHEHUI.

[[enoyHO3EMENBHBIE MeETaJlIbl
MarHuii W KaJiblUii, CTPOEHHE
aTOMOB. ITonoxenue B
Ilepuoauueckoi CUCTEME
xuMmudeckux  anemenrtoB  J[.A.
Menneneesa. Haxoxxnenue B
MIPUPOJIE. duznueckue u
XUMUYECKHE CBOMCTBA.
Baxkneinnie coeTuHEHUS KaJIbIUS
(oxcun, TUAPOKCHUI, coun).

JKécTkocTh BOABI M CIIOCOOBI €€

yCTpaHEeHUsI.
AJTIOMHHHMN. ITonoskenue B
Ilepuonuueckoit cucreme

XUMuueckux siemenroB  J.H.
MenzeneeBa, CTpoe€HHE aToMa.
Haxoxnaenue B MIPUPOE.
Odusnyeckue W XUMHUYECKHE
cBoiicTBa. AM(OTEpHBIE CBOWCTBA
OKCH[Ia ¥ THAPOKCHIA.

XKeneso. ITonoxenue B
ITepuonuueckoit CUCTEME
XUMHUYECKHUX DJIEMEHTOB

AWM. MengeneeBa, CTpoeHHE

XapakTepu3oBaTh (U3MYECKUE U XUMHUUECKHE
CBOMCTBA MPOCTHIX BEILIECTB METANJIOB M HX
COeIMHEeHUH (OKCHIIOB, TUIPOKCH/IOB, COJIEH),
crnoco0bl UX TMOJIyueHHs, MNpUMEHEHHe U
3HaYCHHE B NPUPOAE M KU3HH 4YeIOBEKa.
Pacno3HaBaTh ¢ MOMOIIBIO Ka4eCTBEHHBIX
peaxumii HOHBI METAIIJIOB (marHns,
AIIOMUHUS, LUHKa, JKelesa, Men).
IInanupoBaTh M OCYIIECTBIATh Ha IPAKTUKE
XMMUYECKHE  DKCIIEPHUMEHTH,  IPOBOAMUTH
HaOII0AeHuS, nenaTh BBIBOJIBI o
pe3ybTaTaM 3KCIIEPUMEHTA.

CrenoBatp mpaBuiaM Oe3omacHON paboOTHI B
nIabopaTopuu IpH HCTIONb30BaHUHI
XUMHUYECKOH MOCyIbI U 000PYyIOBaHMUS.
ITpon3BOUTE BBIYUCIECHHUS IO XUMHYECKUM
ypaBHEHUsM. BbICcTpauBaTh  pa3BEPHYThIE
MICbMEHHBIE W YCTHBIE OTBETHI C OIOPOM Ha
nHPOPMALMIO W3 Yy4eOHMKA M CIIPaBOYHBIX
MaTepHaoB, IrpaMOTHO HCIONb30BaTh
U3y4eHHBII TOHATHHHBIM anmapaT Kypca
XUMHMU.

Hcnonb30BaTh TPH  BBIOJHEHHH Y4EOHBIX
3aJlaHUil U B TIPOIIECCE HCCIIEI0BATENbCKOM
JIESITETTHHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATypy  XUMHUYECKOTO  COJACPKaHMS,
CIPaBOYHbBIE MaTepHallebl, pecypcesl

Wnteprera.

Tpyna (cBoero W JpYyrux

moaeit), OpHUEHTaIUU Ha
TPYAOBYIO JIEATENILHOCTD,
HOJTy4eHHe npodeccun,

JIMYHOCTHOE CaMOBBIPAKCHHUE B

MPOIYKTUBHOM,  HPaBCTBEHHO

JIOCTOHHOM Tpyne B
poccuiickom o01ecTse,
JOCTHUKCHHUC BbIJAOIINUXCSA
pe3yIbTaTOB B
npodeCCHOHATBHOM
JIESITeTTBHOCTH.
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atoma. Haxoxxnenue B mpupoje.
Ouznyeckue M XUMHYECKHE
cBoicTBa. OKCHIBI, THIPOKCHIBI
u conu xenesa (1) u xenesa(Ill).
JdeMoHcTpauuun

BzaumopnelicTBue HaTpus ¢ BOJOM.
OxpammBaHde TIIAMEHH HOHAMH
Hatpusi W Kamus. OKpamnBaHue
TUITAMEHU HOHAMU KaJIbIIUsI.
B3aumonelictBue okcuja KajlbLus
C BOJIOH.

Buneomarepuainsr: rOpeHue
JKeJIe3a B KHCIOPOJIE U XJIOpeE.
JlaGopaTopHBIE ¥ IIPaKTHYECKHE
pabotsl JIJabopaTopHBIE  OTIBITHL:
O3HakoMjleHHE ¢ oOpasnamu
QIIOMHHUS U €T0 CIIJIABOB.
AmoportepHbie CBONCTBa
THAPOKCHUJIA ATFOMUHHMSI.
KavecTBeHHbIE peaknnn Ha MOHBI
JKenesa.

IIpakTuyeckne padoThI:

Ne 6. XKEcTkoCTb BOJBI ¥ METOJBI
e€ yCTpaHeHHs.

Ne7. Pemenue
IKCIIEPUMEHTANbHBIX  33j1a4 10
TeMe «MeTably.

Buiuucnenusn

N0 YpaBHEHUSAM  XHMHYECKHX
PEaKLuii, eCII OJIMH U3 PEarcHTOB

JaH B M30BITKE WK COACPIKUT
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IpUMecH;
MaccOBOM 10JIM BBIXOJIa MIPOAYKTa

PEaKIuH.

Paznen 4. Xumus u okpy:kaoumas cpeaa (3 4

Tema 9. BemecrBa u
MaTepuajbl B JKH3HU
yeJI0BeKa.

(39)

Hosrie MaTepuajibl U TCXHOJIOTUH.
Bemectea 1 Marepuansl B
[IOBCEIHEBHON JKU3HU 4YEJIOBEKA.
Xumusa U 310poBbe. besonacHoe
UCTIONIb30BaHUE BEIIECTB u

XMMHUYECKHUX PEAKIMH B OBITY.

[Tpuponusie HCTOYHHUKH
YIJIEBOJJOPO/IOB (yromms,
IIPUPOJHBII ras, He]Th),

MPOJAYKTHl WX TepepaboTku, uX
POJIb B OBITY U MIPOMBIIIJICHHOCTH.
OCHOBBI 9KOJIOTHYECKOM
TPaMOTHOCTH. Xumuieckoe
3arpsi3HEHUE OKPY’KaIOLIEN Cpelibl
(npenenbHO JIOITyCTUMAsT
KoHneHTparus seniects — [1JIK).
Pomb

XUMHUHU B pemIeHnn

9KOJIOTHIECKHX TIPOOIIEM.

XapakTepu3oBaTh POJIb XUMHH B Pa3IMIHbBIX
cepax JIeSATENBHOCTH JIIOAEH, OCHOBHBIE
BEIleCTBA W MaTepuaibl, NpUMEHIEMbIe B
JKM3HU COBpEMEHHOTo 4yesoBeka. OOBICHSITH
YCIIOBHSA 0e30MmacHoOTo HCTIOJIh30BaHUS
BEIIECTB W XHMHUYECKHX pEaKIuil B OBITY.
AHanmM3UpoBaTh M KPUTHYECKH OLCHUBATH
HHPOPMALUIO O BIHUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOT0 XO3HCTBa, TPAaHCHOPTAa M Jp. Ha
COCTOSIHHE OKpYy’KaroImmeHl cpeasl. YMeTh
OKa3bIBaTh MEPBYIO MOMOIIb MIPU XUMHYECKHIX
oxorax W oTpamyieHHsX. IIpuHUMaTe ygacTtue
B O0OCYXIEHHH TIpOOJEeM XHMHYECKOH U
9KOJIOTUYECKOI HaINpaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO IIO3ULHUIO  IIO
npobieMe U mpengaraTb BO3MOXKHBIE ITyTH €&

peueHusl.

«Enunas xonnexius
UG pOBBIX 00pa30BaATENbHBIX

pecypcosy - http://school-
collection.edu/ru

Poccutickas 3JICKTPOHHAas

mkosna POIII https://resh.edu.ru

SIKnacc

https://www.yaklass.ru

Doxchopn https://foxford.ru

®UOKO https://fioco.ru

((OTKDLITBH HIKOJIa»

https://2035school.ru/login

«MDO» https://mob-edu.com

DKOJIOTHYECKOE BOCIIMTAHHE,

CIocoOCTBYIOIICE
(hOpMHUPOBAHUIO
3KOJIOTMYECKOI KYJIBTYDBI,
OTBETCTBEHHOT'0, OEpEekHOT0
OTHOWICHUS K  IPHUPOJE,

OKpYyXarouieu cpene Ha
OCHOBE poccuiickux
TPaJAUIIMOHHBIX JTyXOBHBIX

LIEHHOCTEH, HAaBBIKOB OXPaHBI,

3aIIUTHI, BOCCTaHOBJICHHUS
HIPUPOJBI, OKpYyXarolen
cpemsbl.
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HPUJIOKEHHUE

YYEBHO-METOJUYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knaccy
1. Tabpuensu O. C. Xumus. 8 kjacc: yueOHUK nis obmeoOpazoBaTenbHbIX opranuzanuit / O. C. 'abpuensu, U. I'. Octpoymos, C. A. CrmagkoB. — M.:
[Ipoceemenue, 2019
2. Taopuensu O. C. Xumus. Metoauyeckoe mocodue ais 8 kiacca yueOHoe mocodue s odmeobpasoBatenbubix opranusanuii / O. C. 'abpuensu, U. B.
AxcénoBa, U. I'. OctpoymoB. — M.: [IpocBemenue, 2019
3. Taopuensu O. C. Xumus. COOpHUK 3aJjay U ynpaxHEeHUH. 8 kiacc: yueOHoe nmocodue s odmeoopa3oBare nbHbIX opranu3anuii/ O. C. 'abpuensu, 1. B.
Tpurybuak M.: [IpocBemenue, 2019
4. Taopuensn O. C. Xumusa. Terpanp ans 1abopaTOpHBIX ONBITOB M IpakTHUYeCKMX paboT. § kiacc: yuyeOHOoe mocobue mist 00meoOpa3oBaTeNIbHBIX
opranuzanuii / C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocBemenue, 2019
5. Tabpuensu O. C. Xumus. Pabouas terpans. 8 kiacc: yuebHoe nmocobue s obuieoodpazoBarensbHbiXx oprannzanuit / O. C. 'abpuensn, C. A. Cnankos, U.
I'. OctpoymoB. — M.: [IpocBemenue, 2019
YMK «Xumusa. 9 knaccr
1. Tabpuensu O. C. Xumus. 9 knacc: yueOHHK s 0011eo0paszoBareabHbiXx opranusanuii / O. C. T'abpuensu, M. I'. Octpoymos, C. A. CiagkoB. — M.:
IIpocBemenue, 2020
2. Taopuensa O. C. Xumus. Meroaudeckoe mocobue mias 9 kimacca: yueb. mocodue mis obmeoOpasoBatenbHubix opranusanuit / O. C. I'abpuensun, U. B.
AxcénoBa, U. I'. OctpoymoB. — M.: [IpocBemenue, 2019

3. Taopuensu O. C. Xumus. CO0pHUK 3a7a4 U ynpaxHeHHH. 9 kiacc: yueOHoe nocobue mist o6meodpaszoBarenbubix opranusanui/ O. C. N'abpuensn, 1. B.

Tpury6uak. M.: IIpocsemenue, 2019
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4. Tao6puensun O. C. Xumusa. Terpane ninst n1ab0opaTOpPHBIX ONBITOB M HpakTUYecKHX pabor. 9 kiacc: ydyeOHoe mocobue s oOmieoOpazoBaTeNbHBIX
opranusanuii /O. C. I'abpuensu, U. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019
5. Taopuensu O. C. Xumus. Pabouas terpaas. 9 xknacc: yueOHoe nocobue nisg odmeodpasoBarenbHbix opranuzanuii / O. C. I'abpuensH, C. A.

Crnagkos, U. I'. OctpoymoB. — M.: IIpocBemenue, 2019

Hugpopmayuonnvie cpeocmea
WHuTepHeT-pecypebl
1. http://www.alhimik.ru [IpencraBneHsl pyOpUKH: COBETHI AOUTYPHEHTY, YIUTEIIO XHMHH, CIIPABOYHUK (OUeHb OOJbINast TOAOOPKA TaOJIUI] M CIIPABOYHBIX MaTEPHAJIOB), Becenas
XHUMHS1, HOBOCTH, OJIMMITHAJIBI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPHIECKHX CBEICHHN ).
2. http://www.hij.ru XKypHan «XuMus 1 )KU3Hb)» IOHATHO U 3aHUMATEIBHO pacCKa3blBaeT 000 BCEM HHTEPECHOM, YTO MIPOUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI KHUBEM.
3. http://chemistry-chemists.com/index.html DnexTpoHHBIH KypHaT « XUMUKH U XUMUSI», B KOTOPOM TMPEJICTABICHO MHOXECTBO
OIIBITOB I10 XUMHUH, 3aHUMATEIbHON MH(POPMAIMH, TO3BOJISIONIEH YBIIEUb YUEHUKOB SKCIIEPUMEHTAILHOM YacThIO NPe/IMETa.
4. http://c-books.narod.ru BceBo3moskHast TuTepaTypa Mo XMMHUH.
5. http://www.drofa-ventana.ru I3BecTHOE U3MaTENBCTBO yueOHOM tuTepaTypbl. HOBUHKH Hay9IHO-TIOMYJISIPHBIX U 3aHUMATEIIBHBIX KHUT 10 XHMHU.
6. http://1september.ru JXKypHai 1yist yunutesel u He TOJIbKO. boJboe KoJIM4ecTBO paboT Y4EHHKOB, B TOM YHCIIE M UCCIIEA0BATENIBLCKOIO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIA TOPTAI CO CCHUTKAMH HA 00pa30BaTEIbHBIC CANTHI IO XHUMHUH.
8

. www.periodictable.ru COOpHUK cTaTelf 0 XUMHYECKHUX JIEMEHTaX.
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