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HNOACHUTEJIBHASA 3AIIUCKA
Pabouas nmporpamma no ydeOHOMY mnpeaMery «Xumus» 0a3z0BOro YpPOBHS MpeAHAa3HAUYEHA IS
obOyuaroruxcst 10-11 kmaccoB conmanbHO-3KOHOMHYEecKOTo Tpodmnst MAOY nunes Ne§ mmenu H.H.

PykaBuminukoBa r. ToMcka.

[Iporpamma cocraBiieHa Ha ocHoBe DenepanbHOIl pabouell MmporpamMmbl yd4eOHOTO MpeaMeTa
«XUMHS» Ha YPOBHE CpEIHEro o0mero oOpa3oBaHMsA W MOMJICKUT HETOCPEICTBEHHOMY MPUMEHEHHIO
pu peanuzanuu ooszatenbHon yactu OOIT COO.

[lepeueHb HOpMATUBHBIX TOKYMEHTOB, UCIIOJIb3YEMBIX IPU COCTABICHUH paboyuei MporpaMMbl:

1. @enepanbHblii 3akoH oT 29 pekabps 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauuny;
2. @enepanbHblii TOCYAapCTBEHHBbIM 00pa30BaTeNbHBIA CTaHAAPT CpPEAHEro oouero oOpa3oBaHUS

(yTBepkaeH npukazoM MuHHcTepcTBa 00pa3oBanus u Hayku Poccuiickoit denepanuu ot «17» mas 2012
r. No 413 B pen. ot 11.12.2020);

3. [Tpuka3z MunucrepctBa npocsemeHust P® ot 21centsops 2022 r. No 858 00 yTBepKaeHUU
denepanbHOro mepevHs y4eOHHMKOB, JOMYIIEHHBIX K HCIOJIB30BAHUIO MPHU peallM3allid HMEIOIINUX
rOCy/IapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTeIbHBIX MPOrpaMM HAYadbHOTO OOIIET0, OCHOBHOTO

obmiero, cpemHero o6Omiero o0Opa3oBaHUS OPraHU3ANUSIMH, OCYIIECTBISIIOIIMME 00pa30BaTECIIbHYIO

NEeSITENIbHOCTD;
4. Konnenuus npenogasanus yuyeOHoro npeamera «Xumus» ot 03.12.2019 r.
6. Canllun 2.4.3648-20 «CaHuTapHO-3IHIEMHOIOTHYECKHE TPeOOBaHUS K OpraHU3alusIM

BOCIIUTAHMS U 00YUEHHUs, OTJBIXA U 03/IOPOBIICHUS JETEH U MOJIOJIEKI;
7. OcHoBHas oOpa3oBaTelbHasi Tporpamma cpenHero oobmiero odpaszoBanus MAOY numess No 8
nMmenu H.H. Pykasumnukosa r. Tomcka;
8. ITporpamma Bociutanusgs MAOYVY nnnes Ne® umenu H.H. PykaBuniaukosa r. Tomcka
9. VYuebHoro miana MAOY nunest Ne§ umenu H.H. PykaBumnukosa r. Tomcka;

PabGouas mnporpamma HampaBieHa Ha oOecHedyeHue MAOCTH)KEHHH IUIAaHUPYEMBIX pe3yJbTaToOB
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEAHEr0 00IIero 00pa3oBaHMsL.

[Iporpamma mpegHa3zHaueHa JJIsl IPOBEIEHUS YPOKOB XMUMHUS MO0 Y4€OHO-METOANYECKOMY KOMILIEKCY

O. C. T'abpuensna.

XuMmudeckoe 00pa3oBaHUE, MOTydaeMOe BBIMTYCKHUKAMHU OO0IIeo0pa3oBaTeIbHON OpraHU3alliu,

ABIISICTCS HEOTHEMJIEMOM YacThi0 UX 00Pa30BaHHOCTH M CIYXKMT 3aBEpPIIAIOIIMM 3TAllOM pean3aluy Ha
COOTBETCTBYIOLIIEM ©0a30BOM ypOBHE KIIOUEBBIX IIEHHOCTEH, TPUCYIIMX LEJIOCTHOM cHcTeMe

XHUMHUYECKOI'O O6pa30BaHI/I$I . Kirouesrle OECHHOCTHU  KaCaroTCA IMO3HAHUSA  3aKOHOB  IIPUPOJBI,



(dbopMHpOBaHUS MUPOBO33PEHHS U OOIIe KyJIbTyphbl UYelIOBEKa, a TAKXKe DKOJIOTHUYECKH 0OOCHOBAHHOTO
OTHOIICHHS K CBOEMY 3JO0pPOBBIO M TPUPOAHOHN cpene. Peammsyercs xumuueckoe oOpa3oBaHHE
oOyJaromuxcsi Ha YpOBHE CpeHero oOmiero oopa3oBaHUs CPEACTBAMH y4eOHOrO mpeameTa «XuMHsS»,
CoJIep>KaHue U MOCTPOEHUE KOTOPOTO OMpeEesieHbl B IPOrpaMMe MO0 XUMUU C YYETOM CelU(PUKU HAYKU
XUMHH, €€ 3HaYeHHs] B MO3HAHWM MPHUPOABI U B MATePHUAIbHOM >KM3HU OOIIECTBAa, a TAKKe C y4ETOM
O0ImMX LeNel W MPUHIMIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
obpasoBanus B Poccuiickoit denepanuu.

[Ipu dopmupoBanuu cojepkaHus MpeaMeTa «XHUMHUS» YUTCHbI CJIEAYIOUIME MOJIOXKEHUS O
crenuguKe ¥ 3HAYCHUHU HAyKH XUMUU.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3JIaHMH HOBOM 0a3bl
MaTepHabHON KYJIbTYphl, BHOCUT CBOHM BKJIaJ B (POPMHUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIIUICHUS, B
CO3/IaHHE IEJIOCTHOIO MPEJCTaBICHHUs 00 OKPY’KAIolleM MHpE Kak O €IWHCTBE MPHUPOJAbI M YEIOBEKa,
KoTopoe (GopMUpPYETCs B XMMUU Ha OCHOBE MOHMMAHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUPA,
OCO3HAHMS B3aUMOCBS3H MEXIy CTPOCHHUEM BEIIECTB, WX CBOMCTBAMH W BO3MOXXHBIMH OOJACTSIMH
IPUMEHEHHUS.

CoBpemeHHasi XMMHsI KaK HayKa CO3WJaTelbHas, HayKa BBICOKMX TEXHOJOTHUW HampaBjieHa Ha
pelieHre rio0albHbIX MpoOJIeM yCTOMYMBOIO pPa3BUTHs YENOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOH,
MUIIEBOM, JKOJOrMYeCKOW O€30IacHOCTH M OXpaHbl 370pOBbsA. TECHO B3aMMOACUCTBYS C APYTUMH
€CTeCTBEHHBIMH HAyKaMH, XUMHs CTajlla HEOThEMJIEMOH YacTbI0 MHUPOBOW KYJIBTYPHI, HEOOXOIMMBIM
YCJIOBHEM YCHEIIHOTO TPYJla M dKU3HU KaXKJJ0r0 YJieHa O0IIecTBa.

B cooTBeTcTBUM € OOIIMMU LENSIMU U MPUHIMUIIAMH CPEAHEr0 001Iero o0pa3oBaHus coJiepKaHHue
npenmMera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb U3yUEHUS) OPUEHTUPOBAHO TPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYaronIuxcsi, HEOOXOAUMYIO UM ISl BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCIHEIIHOIO BKJIIOYEHMS B JKU3Hb COLIMYMa, MPOJOJDKEHHMS 0Opa3oBaHHs B pa3IMYHbBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsromuMu TpeaMeTa «XUMHS» SIBISTIOTCS 0a30BbIe Kypchl — «OpraHudecKkas XUMUs» |
«O01mas 1 HeopraHu4eckass XUMHs», OCHOBHBIM KOMITOHEHTOM COJIEPKaHUSI KOTOPBIX SIBIISIFOTCS OCHOBBI
0a30BOif HAYKH: CUCTeMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKJIFOUCHHEM 3HAHUHM U3 00IIe XUMUM)
U OpraHnyeckod xumuu. DOpMHpPOBAHME MJAHHOW CHUCTEMBl 3HAHUM TpU H3YYEHUHM THpeaMeTa
obecrieyrBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOTO0Opa3usl BEIIECTB HA OCHOBE OOIIWX TOHSTHH,
3aKOHOB ¥ TEOPUH XMMUH.

CrpykTypa coaepkaHusi KypcoB — «Opranuueckast Xumus» U «O0I1as 1 HeopraHHuuecKasi XuMHUs»
copMHpoBaHa B IporpaMMe MO XMMHUU Ha OCHOBE CHUCTEMHOrO MOJXOAa K HM3YyYEHHIO y4eOHOTro

Marepuaia U OOYCJIOBJIEHAa HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMK Ha OMNpPeNeIEHHBIX



TEOPETUYECKUX YPOBHAX. B Kypce OpraHmyeckoil XMMHM BEIIECTBA PACCMATPUBAIOTCA Ha YPOBHE
KJIACCUYECKOW TEOPUH CTPOEHHUS OPraHMYECKUX COCAUHEHUM, a TAaKK€ Ha YPOBHE CTEPEOXUMUUYECKUX U
ANEKTPOHHBIX TPEJCTABICHUH O CTpoeHHWH BemiecTB. CBeleHUs 00 HM3ydaeMbIX B Kypce BeEHIeCTBax
JAIOTCS B PA3BUTHH — OT YIJIEBOJAOPOJOB JIO CJIOXHBIX OMOJIOTMYECKH aKTHBHBIX coequHeHuH. B kypce
OPraHWYECKON XUMHUHU IIOY4aloT pa3BuUTHE CcQOpMUpPOBaHHBIE Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs NIEPBOHAYAIBLHBIC TPEJCTABICHUS O XUMHYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKIUU.

B mpenmere «Xumus» 0a30BOro ypoBHS paccMaTPHBACTCS M3YYCHHBIH HA YpPOBHE OCHOBHOIO
oOmero oOpa3oBaHMs TEOPETHYECKUN Martepuadl H (HAKTOJOTMYECKHE CBEICHHS O BEIIECTBaX U
XUMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIIasi 1 HeopraHudeckass XUMHUsD» 00ydaromuMcs
MIPEAOCTABIIACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U
METOJIOJIOTUYECKUX TO3ULIUHN, TIy0)Ke MOHITh MCTOPUYECKOE M3MEHEHHE (DYHKIUN 3TOro 3aKoHa — OT
o0oO0maroiei 10 0ObACHAIONIEH 1 MPOTHO3UPYIOLICH.

Enunas cucrema 3HaHUMK O BaXHEWINMX BEIIECTBAX, MX COCTAaBE, CTPOEHUH, CBOWCTBAaX H
MPUMEHEHUU, a TaKXKE O XUMHUYECKUX PEAKIMIX, MX CYIIHOCTHU M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nonojaHsierca B Kypcax 10 u 11 knaccoB 3neMeHTaMH COAEpPKaHUsl, UMEIOIIMMH KYJIbTYPOJIOTUYECKHUI 1
MPUKIAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHMAHHUIO B3aUMOCBSI3U XUMHUU C JIPYTUMHU
HAayKaMH, pACKpBIBAIOT €€ pOJIb B IIO3HABATEIIBHOM W NPAKTHYECKOW JESATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBKEHMSI K TPOIIECCY TBOpPYECTBA B OOJACTH TEOPUM W TPAKTUUECKUX
MIPUIIOKEHUH XUMHH, TOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JTMYHOCTHO 3HAYMMBIX
npoOyieMax, CBS3aHHBIX C XHWMHEH, KPUTHYECKH OCMBICIMBATh HMH(DOPMALMIO U TPUMEHATH €€ s
TIOTIOJIHEHUSI 3HAHUH, PEIICHUs WHTEUICKTYaTbHbIX U AKCIIEPUMEHTAIBHBIX HCCIEA0BATEIbCKUX 3a/ad.
Conepxanne ydyeOHOro mpenMera «XWUMHUS» JAHHOTO YPOBHS U3YYEHUS OpPHUEHTHPOBAHO Ha
dbopMupoBaHHE y O0YYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHMMAaHUA (DUITOCODCKUX HICH,
TaKMX KaK: MaTepuaibHOE €JUHCTBO HEOPTraHMYEeCKOr0 M OPraHu4ecKoro MHpa, OOYCIOBIEHHOCTH
CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHHEM, MTO3HABAEMOCTh MPUPOIHBIX SBJICHUHN MyTEM IKCIIEPUMEHTA
W PEIICHUs] MPOTUBOPEUUN MEXKIy HOBBIMU (haKTaMU M TEOPETHUYECKMMH MPEANOCHUIKaMHU, OCO3HAHUE
pONIM XMMHHU B PEUICHHH SKOJOTHYECKHUX MpoOjeM, a Takke MpolieM cOepexeHHUs DHEePreTUYeCKUX
PECYPCOB, CHIPbsI, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MAaTEPHAIIOB.

B mmane pemieHusi 3amad BOCIHMTAHMS, PA3BUTHS W COLMATU3ANNHN OOYYAIOIIMXCSI TPUHSATHIE
MporpaMMOil 1O XHMHHM TIOAXOJAbI K ONPEICICHUI0 COAEpXKaHUS M TIOCTPOCHHS TpeaMeTa
npenycMaTpuBaioT (GopMmupoBaHUE y OOYYAIOIIUXCS YHHUBEPCAIBHBIX YYEOHBIX IEHCTBHIM, MMEIOIUX

0a30Boe 3HAUYCHUE AJId pa3jIndIHbIX BUAOB JACATCIBHOCTH: PCUICHUA HpO6JlCM, IIOMCKa, aHalln3a Hu



00paboTku nHpopMaIuu, HEOOXOAMMBIX ISl TPUOOPETEHHS OTBITA MPAKTUUECKONW U MCCIICOBATEIHCKON
JeSTeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IIO3HAHUU XVMHH.

B mpaktuke mpenojaBaHus XMMHH KaK Ha ypOBHE OCHOBHOTrO 00miero oOpa3oBaHHUS Tak U Ha
yYpOBHE cpeaHero oOuiero oopazoBaHusi, NMPU OMNPEICICHUU COIEPKATEIbHON XapaKTepUCTHKH Lenel
U3Y4YECHUS TpEAMETa HalpaBJICHUEM IEePBOCTEIIEHHON 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCA
(hopMHUPOBaHHE OCHOB XMMHUYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHMS, MPAKTUICCKON
JESTEIbHOCTH YEJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C METOIUYECKOW TOUYKU
3peHus TAaKOM MOAXO0JT K ONPEAeNICHUIO LeJIel N3YUeHUs MTPeIMEeTa SBJISIETCS BIIOJIHE ONPaBIaHHBIM.

I'n1aBHBIMM  HeisiIMM  HM3y4YeHHMsl MpeaMeTa «XUMHSI» Ha YPOBHe CpeaHero o00uiero
o0pa3oBaHusi Ha 6a30BOM YPOBHE SIBJISIFOTCS:

dbopMHpPOBaHME CHUCTEMBl XUMHUYECKUX 3HAHMM KaK Ba)KHEMINEHW COCTABISIONIEH €CTeCTBEHHO-
HAyYHOM KapTHHBI MHPA, B OCHOBE KOTOPOH JIEKaT KJIIOUEBbIC MOHATHS, (yHIaMEHTAIbHBIC 3aKOHBI U
TEOpUU XUMHUHU, OCBOCHHUE f3bIKa HAYKH, YCBOCHHE U IMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIICHHI
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

GbopMUpOBaHWE W pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJIaX II03HAHWS BEIICCTB U
XUMHUYECKUX PEaKIMii, HEOOXOIUMBIX AJI MPUOOPETEHUSI YMEHUN OPUEHTHPOBATHCS B MHUPE BEUIECTB U
XUMHUYECKUX SBJICHUI, UMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKON U MOBCEITHEBHOI JKU3HH;

pa3BUTHE yYMEHUW W CIIOCOOOB JMIEATEIHPHOCTH, CBS3aHHBIX C HAOIIOJICHUEM H OOBICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHIEM TIPABHII 0€30MMaCHOTO 0OpaIlEHNs C BEIIECTBAMH.

CogepxatenpHasi XapaKTepUCTHKa LIeTel U 3a/ad U3Y4YeHUs MpeaMeTa B MPOrpamMMme MO XUMHUU
YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMU MPHOPUTETAMHU B CHCTEME CPEIHEro OOIIero
obOpazoBanus. CerojHs B TPENOJaBAaHUU XUMUU B OONbIIeH CTEMeHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOW KOMITOHCHTE COJCpKAHHsS OOydYeHUs, OPUEHTHPOBAHHOW HAa IOATOTOBKY BBITYCKHUKA
o0mieo0pa3oBaTelbHOM OpraHM3aliy, BIAJCIOIMIET0 HE HAa0OpOM 3HaHHHM, a (YHKIHOHATHHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJY4YeHHs] 3HAHWH U MPUMEHEHHUS UX B
peATbHOM JKU3HHM TS PEIICHUS TPAKTUICCKHUX 3a7ad.

B 3T0ii CBSI3W NMpU U3y4YeHUH npeaMera «XUMUsD» TOMHHHPYIOIee 3HAYEHHE MPHOOPETAIOT
TaKkue eI U 321a41, KaK:

ajanTanus OOYyYaroIIUXCS K YCIOBUSM JIMHAMHYHO pa3BUBAIOLIErocs Mupa, (GpopmMupoBaHUE
WHTEJUICKTYaJIbHO ~ Pa3BHTOH  JIMYHOCTH, TOTOBOM K  CcaMOOOpa3oBaHWIO, COTPYJAHHYECTRBY,
CaMOCTOSITEITbHOMY MPUHSATHIO TPAMOTHBIX PENICHHA B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX
C BEIIIECTBAMHU U MX IPUMEHEHUEM;

dbopMupoBaHHE Yy OOYYArOMIMXCS KIIIOUEBHIX HABBIKOB (KJITFOYEBBIX KOMIIETCHIIHIA), MMEIOIIUX

YHUBCPCAJIbHOC 3HAYCHUC IS PA3JIMYHBIX BUAOB ACATCIBHOCTU: PCIICHUA HpO6J’I€M, IIOMCKa, aHaJIu3a "



00paboTku mHbOpMaIU, HEOOXOMUMBIX I NMPUOOPETEHUS OMbITa NEATEILHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B MO3HAHWU XUMHH, a TAKXKe A OIECHKH C MO3UIMKA 3KOJIOrMYecKod Oe30macHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATEJIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
00y4aroIuXcsl: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE 3HAHUSA 10 XUMUU B COOTBETCTBHUU C
KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BATh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUH IS TIOMCKa
U aHaJM3a yueOHOH U HAyYHO-TIONYJISIPHONW MH(POPMALIUK XUMHUYECKOTO COJICPIKaHMS;

dbopMupoBaHHE U pPa3BUTHE y OOYYAIOUIUXCS ACCOLMATUBHOIO M JIOTUYECKOTO MBINIUICHHUS,
Ha0JI01aTEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPble 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, MPU
TUTAHUPOBAHHUH U MIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJarommxcsi yOe)KAEHHOCTH B TYMaHHCTHYECKOH HAINPaBICHHOCTH XHMHH, €&
BaXHOWM pOJIM B PELICHUU TJIOOANBHBIX MPOOJIEM PAlMOHAIBLHOTO MPHUPOJIONOIL30BAHUS, MOMOIHEHUS
SHEPreTHUYECKUX PECYpCOB M COXPAaHEHHUs MPHUPOJAHOIO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTU
Oepe’KHOTO OTHOIICHHS K MPUPOJE M CBOEMY 3/I0POBBIO, & TAKXKE MPHOOPETEHHUS OIBITA HCIIOJIb30BAHMS
MOJTyYCHHBIX 3HAHUH JJIsI TPUHATHA TPAMOTHBIX PEUICHUH B CUTYAIMsIX, CBS3aHHBIX C XUMHUYECKUMH
SIBIICHUSIMU.

[lenu wu 3amaun u3y4yeHUs npeaMeTa «XUMHUS» MOIYYHIM MOAPOOHYIO METOAHYECKYIO
uHTEepnpeTanuio B paszzuene «llimanupyemble pe3ynbTaThl OCBOSHHS MPOTPAMMBI 10 XUMHH», TaKUM
o0pa3zom oOecriedeHo YETKOe MPEICTaBICHUE O TOM, KaKie 3HAaHUS ¥ YMEHHS UMEIOT MPSMOE OTHOIIIEHUE
K peajn3alyi KOHKPETHOU IIeIH.

B yuebHoM muiane cpenero oliero o0Opa3oBaHus npeaMer «XuMus» 0a30BOro ypoBHs BXOAUT B
COCTaB MpeaMeTHON 005acTu «EcTecTBEeHHO-HAYYHBIE PEMETHI.

OO011ee 9nCo 4acoB, PEKOMEHIOBAaHHBIX JUIS N3y4eHus: Xxumun — 68 yacos: B 10 xmacce — 34 yaca

(1 gac B Hegemnto), B 11 kiacce — 34 yaca (1 gac B Hezenio).

1. COAEP KAHUE YYEBHOI'O NIPEJIMETA
1.1. Conep:xkanue o6yuenust B 10 kaacce.
1.1.1. Oprannyeckas XUMUs.
1.1.1.1. TeopeTuueckrue OCHOBBI OPraHMYECKONW XHUMUHU.
[Ipeamer opraHnveckoil XUMUM: €€ BOZHUKHOBEHHE, PAa3BUTHE M 3HAYCHHE B MOJYYCHHU HOBBIX
BEILIECTB M MaTepHasioB. Teopus cTpoeHus opraHudecknx coequHeHuin A.M. bytiiepoBa, €€ OCHOBHBIE
nojoxkeHus. CTpyKTypHble (QOpPMYJIBI OPraHMYEeCKHX BemliecTB. ['omosorus, u3oMepus. XUMHUUECKas

CBAA3b B OPraHUYCCKHUX COCANHCHUAX — OAMHAPHBIC U KPATHBIC CBA3H.



[IpencraBiaenne o kinaccupuKaluy OpraHUYecKuX BemecTB. HoMeHKaTypa OpraHMYecKuX
COEMHEHUI (CUCTEMAaTHyecKas) M TPUBUAIbHBIC Ha3BaHUS BAXHEMIIMX NpPEICTaBUTENIEH KJIAacCOB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3YyYEHHUS BEILIECTB M HUX IPEBPALLCHUI: O3HAKOMIICHUE C
o0Opa3llaMu OpPraHUYecKUX BELIECTB W MaTepuajJaMM Ha HUX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHUYECKUX BEUIECTB, HAONIOJCHHE M ONHCAHUE JIEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAILECHHIO
OpPTraHUYECKUX BELIECTB IIPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHHE).

1.1.1.2. YrieBoaopobl.

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN Psif. MeTaH U 3TaH — NPOCTEHIINE NIPEACTABUTEIN
aJIKaHOB: (pu3MyecKre M XMUMHYECKHE CBOWCTBA (pEaklUMW 3aMElIeHHs M TOPEHHUs), HaXOXXICHUE B
IIPUPOJIE, TIOJYYEHUE U ITIPUMEHEHNE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOIMYECKMH psAx. OTHIEH W MNPONWIEH — MIpOocCTeiimne
IpPEJCTaBUTEIN  AJKEHOB: (U3MYECKHMEe UM XHMHUYECKHE CBOWCTBA (peakluM TUAPUPOBAHUA,
raJIor€HUPOBAHNUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPU3aLllN ), TOJIy4€HUE U IPUMEHEHUE.

Ankanuensl: Oyraauen-1,3 u MmetunOyraaueHn-1,3: crpoeHue, BaKHEHIINE XUMUUECKUE CBOMCTBA
(peaxuus nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, FOMOJIOTMYECKMH psl. ALETWIEH — NpocTeHInit
MPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHHE, (HU3UYECKHE U XHMHYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATAIIH, TOPEHMS] ), TOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (u3MUecKMe U XMMHYECKHE CBOMCTBa (peakuuu
raJJOTeHUPOBAHUS M HUTPOBAHUS), MOJyYeHHE U IMpUMEHEHHe. TOKCHUYHOCTh apeHOB. I eHeTHueckas
CBA3b MEXY YTJIE€BOAOPOAAMH, IPUHAIEKAIIMMH K Pa3IMYHBIM KJIACCAM.

[TpupoaHbIe UCTOYHUKHU YTII€BOAOPOAOB. IIpupoaHblil ra3 u nonytHele HeQTsHBIE ra3sl. HedTh 1
e€¢ mpoucxoxzaeHue. Crnocobbl mnepepaOOTKM  HEPTU: TEpEeroHkKa, KpPeKUHr (TepMHUYECKHUH,
KatanuTuueckuit), nuponus. [IpoaykTel nmepepaboTku He(TH, X TPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJAYKTHI €0 nepepadoTKH.

OKCHEpUMEHTAIbHBIE METO/bl HM3YyY€HUs BEIIECTB M HUX MpEBpallleHui: O3HAKOMIIEHHE C
o0pasiamMu IiacTMace, KaydykoB U pe3uHbl, Kojutekunu «Hedtb» 1 «YToab», MogenupoBaHie MOJIEKYI
YTJIEBOIOPO/IOB M TaJIOT€HONPOU3BOHBIX, NMPOBEJCHUE MPAKTUYECKOH pabOThI: MOJY4YEeHUE JTUJICHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnrle 3amaun.

Bbruncnenuss mo ypaBHEHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKLUU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX

BEILIECTB WUJIU TTPOTYKTOB PEAKITUN).



1.1.1.3. Kucnopoacoaepsxaiiue opraHudecKue COeAMHEHUS.

[TpenenbHBIE OTHOATOMHBIC CIIUPTHI. METaHOI U ATAHOM: CTpOCHHE, (PU3NUECKHEe U XUMHUYCCKHE
CBOWMCTBAa (peakuWd C AaKTUBHBIMH METAJJIaMH, TaJOre€HOBOJOPOJIaMH, TOPEHHE), MPUMEHEHHE.
Bogopoansie cBsizu MeXIy MOJEKylaMu CHOUPTOB. JleficTBME MeTaHOJa W 3TaHOJia Ha OPraHu3M
YelioBeKa.

MHOT0oaTOMHBIC CIHPTHL. DTHICHTIUKONb M TIUIEPUH: CTPOCHUE, (DU3MUECKUEe U XUMUYCCKUE
CBOWCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMH METAJUIAMH, KA4eCTBEHHAs PEaKivs Ha MHOTOATOMHBIC
cnupthl). JlelicTBrue Ha opranusMm yenoBeka. [[puMeHenne rmunepruna u 3TUIICHTITUKOIA.

@DeHo: CTPOCHHE MOJIEKYNbl, (PU3WYECKUE M XUMHYECKHE CBONCTBA. TOKCHYHOCTH (eHona.
[Tpumenenue peHona.

Anpaeruapl. @opMalbIeTul, aneTaabJAeTUu: CTPOCHHE, (U3MYSCKHEe W XMUMHUYECKHE CBOMCTBA
(peakuuy OKUCIICHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIINH ), TIOJyYCHHE U TPUMEHEHUE.

OOHOOCHOBHBIE TIpeleNbHbIE KAapOOHOBBIE KHUCIOTh. MypaBbUHAasE M YKCYCHasi KHUCIIOTBI:
CTpocHHE, (pU3MYeCKHe W XUMHYCCKHE CBOHCTBA (CBOMCTBA, OOIIME JUIsI Kiacca KHCIOT, PEAKITUsS
sTepuduKanym), MoaydeHrue u npuMeHeHne. CTeaprHOBas M OJCHHOBAs KHUCIOTHI KaK MPEICTaBUTEIIN
BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX KUCJIOT, X MOIOIIEE ACHCTBUE.

CrnosxxHble 2QUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['Maponu3 cinoxHbix 3¢upos. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrneBonapl: coctaB, KiacCHU(UKAIUs YrieBOJAOB (MOHO-, IW- W ToJucaxapuabl). [aroko3a —
MPOCTEHIINIT MOHOCAXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYIbI, (PU3HUECKHe U XUMHUYECKHUE CBOMCTBA
(B3aumoneiictBue ¢ ruppokcuaom meau(ll), oxucneHne amMmmuadyHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHHUE TIIFOKO3bI), HAXOXKICHHE B MPHUPOJE, MPUMEHEHUE, OMOIOTHYECKas POJIb.
dorocunTe3. PpPYyKTO3a KaK H30MEP TIIOKO3HI.

Kpaxman wu uemnmiono3a kak mnpupofHble mnonuMmepbl. CTpoeHHE Kpaxmaia H IIeJUTFOJIO3bI.
duznyeckue U XUMHUUECKHE CBOICTBA Kpaxmaia (TUIPOJIHN3, KAYeCTBEHHAs! PEAKIIHS C HOI0M).

DKCTIepUMEHTAIBHBIE METOJIBI H3YUSHUS BEUISCTB U WX MPEBPAICHUIN: IPOBEACHHE, HAOIIOICHHE
U OIHCAaHWE JCMOHCTPAMOHHBIX OIBITOB: TOPCHHE CIUPTOB, KAYECTBEHHBIC PEAKIIUH OJHOATOMHBIX
cnupToB (okucneHue 3tanona okcuaoM Meau(Il)), MHOroaToOMHBIX CIIUPTOB (B3aUMOJICHCTBUE TIUIIEPUHA
¢ runpokcunom wmenu(ll)), ampaerunoB (OKHUCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcuaom meau(ll), B3amMopeiicTBue Kpaxmayia ¢ HOJIOM), NMPOBEJACHUE MPAKTUYECKON padOTHI:
CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTBHI.

PacuérHble 3agaun.



Berunciennss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBAa HCXOTHOTO
BEIIECTBA WJIHM MPOJYKTA PEAaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB MITU MPOJAYKTOB PEAKIINH).

1.1.1.4. AzoTcoaepkaiue OpraHndecKre COSTUHEHHUS.

AMHMHOKHUCIIOTB Kak aM(oTepHble OpraHuyeckue coeauHeHus. DU3NUecKrne W XUMHUYCCKHE
CBOWCTBAa aMUHOKHUCIIOT (Ha IpUMepe TIUIMHA). bruomornyeckoe 3HaueHUE aMHHOKHUCTIOT. [lenTuib!.

Benku xak mpuUpoHBIC BBICOKOMOJICKYIISIPHBIE coeAMHEeHUS. [lepBUYHasl, BTOPUYHAS U TPETUIHAS
CTpYKTypa 0enkoB. XUMHUUYECKHE CBOMCTBA OCIKOB: THAPOJIH3, ICHATYpallKs, KAYeCTBEHHbIC PEaKIIUKA Ha
OeKu.

DKCTepUMEHTAIBHBIE METO/IbI M3yYCHHS BEIIECTB U MX IPEBPAIICHUI: HAOIIOICHUE U OTICAHNE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYPALHs OCJIKOB IPU HATPCBAHKH, IBETHBIC PCAKITUU OCITKOB.

1.1.1.5. BeICOKOMOJNIEKYIISIPHBIE COEIUHEHUSI.

OcHOBHBIE TOHATHS XHMHUU BBICOKOMOJEKYJSIPHBIX COCOUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENCHb TMOJUMEPU3AINU, CPEIHsSs MoJeKyisipHas Macca. OCHOBHBIC METOJIbBI
CHHTE3a BBICOKOMOJICKYIJIIPHBIX COSTUHCHHIA — TIOJTMMEPU3AIIHS U TTOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METO/Abl HM3YyUeHHUs BEIIECTB U WX TMPEBpAlllEHUH: O3HAKOMIIEHUE C
oOpa3amu NpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

1.1.1.6. MexxnpeaMeTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3€M Npu H3y4eHMHM opraHudyeckoi xumuum B 10 Kiacce
OCYIIIECTBIISIETCSl Yepe3 UCIOIB30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHITHUM, TaK U TMOHITHIA,
SBIISFOIINXCS] CHCTEMHBIMH ISl OTAETBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC IOHSATHUS: SBIICHUE, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CHHTE3, KiIaccu(UKAIMsI, TEePUOJNIHOCTh, HAONIOJIEHUE, W3MEPECHHE, OJKCIICPHUMEHT,
MOJIETTUPOBaHUE.

Oduznka: MmaTepus, SHEPrusi, Macca, aToM, JJEKTPOH, MOIIEKYJa, SHEPreTUYECKHil ypOBEHbD,
BEIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSIHHE BeIIeCTBa, (PM3MUYSCKUE BEIWYMHBI M CJIWHHUIIBI WX
U3MEpEeHUSI.

buonorus: kmerka, opraHuszM, Ouocdepa, oOMeH BemeCTB B opranusme, (GHOTOCUHTES,
OHMOJIOTMYECKH aKTUBHBIE BelIecTBa (OEIKHU, YIIIeBObI, )KUPHI, (DEPMEHTHI).

['eorpaduisi: MUHEpAITBI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAeMBbIE, TOTLTUBO, PECYPCHI.

TexHONOTHs: TUIIEeBBIE TPOJAYKTH, OCHOBBI PAIIMOHAIBHOTO ITMTAHUSA, MOIOIINE CPE/CTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE IMpermapaTsl, MaTepuanbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX

BOJIOKOH.



1.2. Conep:xkanue o0yuenus B 11 kiacce.

1.2.1. O0utas u HEOpraHUYECKast XUMHSL.

1.2.1.1. TeopeTuyeckue OCHOBbI XHMMH.

XUMHUYECKUH AeMeHT. AToM. SIIpo aToMa, U30TOMBI. DIEKTPOHHASI 000JI0YKa. DHEPreTHICCKUE
YPOBHH, TOAYpPOBHHU. ATOMHBIC OpOUTamH, s-, P-, O- smemeHTbl. OCOOCHHOCTH pacipeaeICHuUs
JJNIEKTPOHOB IO OpOWUTAIsIM B aroMax »JJEMEHTOB TMEPBBIX YETHIPEX TMEPHOJOB. DIICKTPOHHAS
KOH(HTrypamnus aTOMOB.

Ilepuonnueckuil 3akoH u I[lepmoanueckas cucrtema xumudeckux anemeHToB .M. Menneneesa.
CBs3b nepuoauveckoro 3akoHa u [lepuonnueckoii cucreMsl xumudeckux aemeHToB J[.M. Menneneesa ¢
COBPEMEHHOM TeOpUel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX AJIEMEHTOB
1 00pa3yeMbIX UMM MIPOCTHIX M CJIOKHBIX BEUIECTB MO TPYINaM U MepruoaaM. 3HaU€HHUE TIEPUOTUUECKOTO
3aKOHa B Pa3BUTHUU HAYKH.

Crtpoenue BemecTBa. XUMHUYECKask CBSA3b. BUABI XUMUYECKOW CBSI3U (KOBaJIGHTHAS! HETIOJIIpHAs U
MOJISIpHAsl, MOHHAs, MeTajuinyeckas). MexaHu3smbl 0Opa30BaHHUS KOBAJIEHTHOM XUMHUYECKOW CBSI3U
(oOOMEHHBI M JTOHOPHO-aKUENTOPHBIN). Bomoponnas cBsizb. BaneHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOCHHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelleCcTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT  THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue O nOUCHEpCHBIX cucTeMax. VICTMHHBIE W KOJJIOMJHBIE pacTBOpBL. MaccoBast 1o
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHkiaTypa HEOpPraHMYECKHMX BEILECTB.
['eneTnveckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIACCaAM.

Xumuyeckass peakius. Krnaccudukamuss XUMHUECKUX peakiuii B HEOPraHMYECKON U
OpraHUYeCKON XMMHUH. 3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU
MPU XUMHYECKUX PEAKITUSIX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pa3iuuHbX (axTopoB. OOpaTuMble pEaKIMH.
Xumnueckoe paBHoBecue. PakTOphl, BIUSIONIME HA COCTOSIHUE XMMUYECKOTro paBHOBecus. [Ipunmun Jle-
[MMaTense.

DnekTponuTHdeckas auccornyanus. CuibHbIe U cnadbie 3eKTponThl. Cpea BOJHBIX pacTBOPOB
BEIIIECTB: KUCasi, HEUTpalibHas, IeoYHast. Peakiimm HOHHOTO 0OMeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCTIepUMEHTAIbHBIE METOJbI M3yUEHUS BEUIECTB W WX MPEBPALICHHI: AEMOHCTpaIlUs TaOJHII

«Ilepmoanyeckass cucrema xumudeckux odnemeHtoB [[.M. MengeneeBa», wu3ydeHHE MojeIeH



KPUCTANIMYECKUX PEIIETOK, HAONIO/IEHUE U OMHCAHHUE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznokeHue mepoKcuia BOJOpPOJAa B IPUCYTCTBUU KaTajau3aTopa, OIPEIEIEHHUE CpPElbl pPacTBOPOB
BEIIECTB C TIOMOIIBIO YHHMBEPCAJBHOTO HHIUKATOPa, pEaKkUWd HOHHOTO OOMEeHa), IpOBEACHUE
MPaKTU4EeCKON padoThl «BrnusiHue pa3nuyHbiX GaKkTOPOB HA CKOPOCTh XUMUYECKOM PEaKIIUU.

Pacuérnbie 3agaun.

Pacu€rbl mo ypaBHEHUSM XUMHUYECKHX PEAKLUUH, B TOM YHUCJIE TEPMOXUMHUYECKHUE DPACUETHI,
pacuéThl ¢ UCIOJIB30BAHUEM TIOHATHUS «MACCOBAs J0JIs BELIECTBAY.

1.2.1.2. Pa3nen 2. Heopranuveckasi XuMusi.

Hemeramnbl. [lomoxxenne HemetaimioB B lleprogmyeckoil cucTeEME XHMHUYECKHX 3JIEMEHTOB
J.U. MenzeneeBa 1 0OCOOCHHOCTH CTPOEHHsI aTOMOB. PHU3MUECKHE CBOWCTBA HEMETAIIOB. AJUIOTPOIHUS
HEMETaJUIOB (Ha MpUMEpE KUCIopoaa, cephl, pocdopa u yriepoaa).

XUMHYECKUE CBOMCTBA BaXKHEUIINX HEMETAJUIOB (TalOreHOB, Cephl, a30Ta, ¢hocdopa, yriepoaa u
KpEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COSIUHEHUN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COECUHEHUM.

Mertamnel. Ilonoxxenue weramioB B [lepuoguueckoil cucTeMe€ XHMHUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. OcoOEHHOCTH CTPOCHHS JJIEKTPOHHBIX O000JIOYeK aTOMOB MeTauioB. OOmiue
¢busnueckue cBoiicTBa MeTauioB. CIulaBbl METAIIOB. DJIEKTPOXUMHUECKUN Psiji HAMIPSDKEHUN METaIJIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, KalHWi, KaJdbIlUi, MarHuii, aJllOMUHUH,
LIUHK, XpPOM, XK€EJI€30, MEJIb) U UX COCTUHEHUH.

O61me cnocoObl mosTyyeHust MeTayioB. [IpuMeHeHne MeTalioB B ObITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHMS BEIIECTB M UX MPEBPALECHUN: H3YUYEHHE KOJUICKIMU
«MeTannel ¥ CIUIaBbl», OOPa3lOB HEMETAJIOB, PEIICHHE SKCIEPUMEHTAIbHBIX 3ajad, HaOJloJeHuEe U
ONHCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aMMOJEHCTBHE TUIPOKCHUIA ATIOMHUHHS C
pacTBOpamMH KUCJOT H IIEN0Ye, KaYeCTBEHHbIE PeaKIIM1 HAa KATHOHBI METAJUIOB).

Pacuérnbie 3amaymn.

Pacuérbl Macchl BemiecTBa UM 00bEMaA ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA, MACCE WM
00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacYEThl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKLUH, €CIIU OJJHO U3 BELECTB UMEET IIPUMECH.

1.2.1.3. Xumus ¥ )ku3Hb. Me:KnpeaMeTHbIE CBSA3H.

Ponp xumum B OOECTICYEHHHM SKOJOTMYECKOW, DHEPreTHYECKOW MW THIIEBOM Oe301acHOCTH,
pa3BuTUN MeAUIMHBL. [IoHATHE 0 HAYYHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKHUX PEAKIIHA.

[IpencraBinenuss 00 OOUIMX HAYYHBIX NPUHIUINAX MPOMBIIUIEHHOTO TOXYYSHHUS BaKHEUIINX

BCIICCTB.



YenoBek B MHpE BEIIECTB M MAaTEPUANIOB. BAXHEHIINE CTPOUTENBHBIE MaTEpUAabI,
KOHCTPYKLIMOHHBIE ~ MaTepuajbl, KpacKH, CTEKJIO, KepaMuKa, Marepuanabl Uil  DIJIECKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHNYECKUE U MUHEPAIbHBIEC yJO0PEHUSI.

XUMHS U 310pPOBbE YEJIOBEKA: IPAaBHJIAa MCIOJIB30BaHUS JIEKAPCTBEHHBIX IPENaparoB, IpaBHiIa
0€30I1aCHOT0 UCII0JIb30BAHUS IIPENapaToB ObITOBOM XMMHUHU B IIOBCEAHEBHOM KHU3HHU.

Peanuzanus MeXnpeaMETHBIX CBA3E€W NpU HM3Y4YeHHWH OOIedl W HeopraHmyeckod xumuu B 11
KJIacce OCYILIECTBISIETCS 4Yepe3 HMCIOJIb30BAHHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
ITOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHSTHSA: HAy4HbIM (pakT, rumoresa, 3aKOH, TEOpHUs, aHAJIM3,
CHHTE3, Kiaccu(uKauus, NepUOJUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, HW3MEPEHUE,
SIBJICHHE.

®usnka: Marepus, DHEpPrus, Macca, aroM, OJJEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PalnOaKTUBHOCTb, MOJICKYJIa, SHEPreTUUECKUI YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETMUMHBI U UHHIIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorusi: kierka, opraHu3M, SKOCHCTeMa, Omocdepa, MaKpo- ¥ MHKPODJIEMEHTHI, BUTAMHHBI,
O0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOJIorus1: XUMHYECKasi IPOMBIIIIEHHOCTb, METAJUIYpPIUs, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3UCTBEHHOE IPOU3BOJICTBO, MUIIEBAasi MPOMBIIUIEHHOCTD, (hapMaleBTHUecKas
IIPOMBIILIIIEHHOCTh, IMPOU3BOJCTBO KOCMETHYECKUX IIPENaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX

MaTCepHraJIOB, DJICKTPOHHAA IPOMBINIJIICHHOCTD, HAHOTECXHOJIOT'UH.

2. MIIIAHUPYEMBIE PE3YJIbTATbI

2.1. &I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yidbTaTaM OCBOCHHS OOydarOUIMMHUCA
IporpamMM CpeHero o0Iero o0pa3oBaHus (JUYHOCTHBIM, METANIPEIMETHBIM M NpeaMeTHbIM). Hay4yHo-
METOJIMYECKOM OCHOBOHM JJIsi pa3pabOTKMU IUIAaHUPYEMbIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CpEIAHETO
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-IEATETbHOCTHBINA MOAXO.

2.2.B COOTBETCTBUM C CHCTEMHO-JCSITEIbHOCTHBIM IIOJXOJIOM B CTPYKTYype JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHs Mpeamera «XHUMHS» Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHUs BBIICICHBI
CJIETyIOIIIE COCTaBISIONINE:

OCO3HaHWE OOYYAIOIIMMHCS POCCHUUCKOW TPaXTAHCKOHW WJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4HUC MOTHBAIIMHU K 06y‘-IeHI/IIO;



LICJICHANPABIEHHOE Ppa3BUTUE BHYTPEHHUX YOEXKICHMH JIMYHOCTM HAa OCHOBE KJIFOYEBBIX
LEHHOCTEW M UCTOPUYECKUX TPATUIMK 0a30BOM HAYKU XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBAaTHCSI B CBOCU JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMM, IPUCYIIMMHU LEIOCTHOW CUCTEME XUMHUECKOro 00pa3oBaHus;

HaJINYME NPABOCO3HAHUS SKOJIOTMYECKOM KYJIbTYpbl U CHOCOOHOCTH CTaBUTh L€ U CTPOUTH
KU3HCHHBIC IIJIaHBI.

2.3. JINYHOCTHBIE Pe3yIbTAaThl OCBOCHHS MpeaIMeTa « XUMUs» JOCTUTAIOTCS B €IUHCTBE y4eOHOM 1
BOCIIMTATEIbHONW JEATEIbHOCTH B COOTBETCTBUU C TYMaHUCTHYECKUMH, COLUOKYIbTYPHBIMHU, yXOBHO-
HPAaBCTBEHHBIMH LIEHHOCTSMM M HJAEATAMU POCCUHCKOro TPaKIaHCKOro O0OLIecTBa, MPUHATHIMU B
o0IIecTBE HOpPMaMH W TPaBWIAMHU TIOBEACHUS, CIIOCOOCTBYIOIIMMH IPOLECCAM CaMOIIO3HAHUS,
CaMOPAa3BHUTHUS M HDABCTBEHHOTO CTAHOBJICHUS JINYHOCTU O0YYArOIIUXCS.

2.4. JINYHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHMHA» OTpaxaroT CHOPMUPOBAHHOCTD
OIbITa TO3HABATEILHOW M INPAKTMUYECKOW AEATENIbHOCTU OOYYaloLIMXCs MO peai3alud MPHHATHIX B
o0IecTBe IEHHOCTEH, B TOM YHCJIE B YaCTHU!

1) rpas)kAaHCKOTO BOCITUTAHHMS:

0CO3HaHMsI 00YYaIOLUIMMHCSA CBOMX KOHCTUTYLIMOHHBIX MIPaB M 00S13aHHOCTEH, YBAXKEHHSI K 3aKOHY
U IIPABOIIOPAIKY;

IIPEACTABIICHNS O COLMAIbHBIX HOPMAaxX U IIpaBUjIaX MEKJINYHOCTHBIX OTHOIICHHM B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOMW TBOPYECKOW JEATENHOCTH MpPH CO3JaHUH Y4E€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX M MO3HABATEIbHbIX 33124, BHINOJIHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NMPHUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY M apryMEHThl JPYTUX HpU
aHaJIM3€ Pa3IMYHbIX BUJOB yU€OHOU NESATENbHOCTH;

2) MaTPUOTHYESCKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;

YBa)KEHHs K IPOLIECCY TBOpYECTBA B 00JACTH TEOPHUM M NPAKTHUYECKOTO NMPUMEHEHUS XHMUH,
OCO3HaHHUSl TOT0, YTO JIOCTH)KEHHUS HAyKH €CTh pe3yNbTaT JUINTEIbHBIX HAOIIOJEHHH, KPOMOTIMBBIX
JKCIIEPUMEHTAIIBHBIX IOMCKOB, IIOCTOSIHHOTO TPYZAa YYEHBIX U IPAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUHU U TMOCIEAYIOIIEM aHalIu3e MHPOpPMALUU O
MIEPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUY;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPaBCTBEHHOI'O0 CO3HAHMS, STHYECKOTO MOBE/ICHMS;

CHOCOOHOCTH OLEHMBATh CHTYallUW, CBSI3aHHbIE C XMMUYECKMMHU SIBJICHUSAMHU, M TNPHUHUMAThH

OCO3HAHHBIC PCUICHU, OPUCHTUPYACHh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTHU,



TOTOBHOCTH OLIEHUBATH CBOE IOBEJICHUE U MTOCTYNKN CBOMX TOBAPHUILEH € MO3ULIANA HPABCTBEHHBIX
Y IIPAaBOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMUpOBaHUS KYJIBTYPbI 3I0POBBSI:

MOHMMAHUA LEHHOCTEH 3I0poBOro M  0Oe3omacHOro oOpa3a JKU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

cOOIIIO/IEHHSI TIPaBUJI OE30MACHOTO OOpAaIeHHsI C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KHU3HHU U B
TPYAOBOM AEATEIBbHOCTH;

MOHMMAHUS LEHHOCTU MPaBWJ MHAMBHUIYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEIEHUS B
CUTYALUSX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHS IMOCIEACTBUM M HENPUITHUS BpPEAHBIX MPUBbIUEK (YNOTPEOIEHUsI aJIKOIOoJsl,
HapKOTHUKOB, KYpPEHHUS);

5) TpyI0BOTO BOCIIMTAHHS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTU B y4€OHO-UCCIIEOBATENBCKOMN eI TeNIbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOMN U JIPYIMX BUJAX JAESATEIbHOCTH;

YCTaHOBKM HA aKTMBHOE Yy4acTHE B PEUICHUM MPAKTHYECKHUX 33/]a4 COLUAIbHON HAIpaBIEHHOCTH
(B paMKax CBOETO KJIacca, IIKOJIbI);

UMHTEpeca K MPAaKTHUYECKOMY H3YYEHHIO MPOQeEeccHii pa3jiMyHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 110 XUMHH;

YBa)XEHUs K TPYY, JIOASIM TpyJla U pe3ynbTaTaM TPYAOBOH 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBHIyaJdbHOM TpaekTopuM oOpa3oBaHHus, Oynyuiei
npodeccun M pealu3alii COOCTBEHHBIX MM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN O0IIECTBA;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

HKOJIOTUYECKH 11€J€CO00pa3HOro OTHOIIEHHS K MPUPOe, KaK MCTOUHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emie;

NOHMMAHUS TJIOOAJBPHOTO XapaKTepa »SKOJOTMYECKHX Mpo0JieM, BIIMSHHUA HKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAHMsSI HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTIDKEHHM XUMHHM JJIsl PELIeHHUs BOIPOCOB
palMOHaIBHOIO IPUPOIOIOIB30BaHUS;

AKTHUBHOTO HENPUATHS ACUCTBUM, NPUHOCAIINX BPEN OKPYKAKOUIEH NPUPOAHOU Cpee, YMEHHUs
MIPOrHO3UPOBATh HEOIArONpPUITHBIE HKOJIOTMYECKHE IOCIEACTBUS MpEeANpPUHUMAEMbIX JAEUCTBUNA H
MpeA0TBpaIaTh UX;

HaJIM4YUSA  Pa3BUTOIO  DKOJOTMYECKOIO  MBINUIEHUS, OKOJOTMYECKOM  KYJIbTYpbl, OIIBITa

JCATCIIBHOCTH 9KOJIOTHYECKOI HAIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHLCA HMU B HOSHaBaTeHBHOﬁ,



KOMMYHUKAaTUBHOH M COLIMAIBHOM IpakTHKE, CHOCOOHOCTM M YMEHHUS AaKTHBHO IPOTHUBOCTOSTH
uaeosioruu xemohoouwu;

7) LEHHOCTH HAyYHOTO MO3HAHHUSL:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayK{ U OOLLECTBEHHON MPAKTUKH;

NOHUMAaHHMS CTICHU(PHUKN XUMHUH KaK HayKd, OCO3HaHUA €€ posid B POPMUPOBAHUH PAIIHOHAIEHOTO
HAYYHOTO MBIIUICHHUS, CO3JJaHUU IIEJIOCTHOTO TPE/ICTaBICHUS 00 OKPY)KAIoLeM MHUpPE KaK O €AMHCTBE
IPUPOJBI U YeNlOBEKa, B IIO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pelleHHM MPOOJIEeM COXPaHEHUs
IIPUPOJHOTO PAaBHOBECUS;

yOeXKAEHHOCTH B 0COOOW 3HAUYMMOCTH XUMHH I COBPEMEHHOW IMBWIM3AIMH: B €&
TYMaHHCTUYECKON HAIpPaBICHHOCTH M BaYKHOH POJIM B CO3aHUHM HOBOM 0a3bl MaTepUAIBHON KYIBTYPHI,
peleHnH III00aJbHBIX MPOOJEeM YCTOWYMBOIO PAa3BUTHUS YEIOBEYECTBA — ChIPHEBOM, HIHEPrEeTHUECKOM,
IUIIEBOM M 3KOJIOrMYecKoi 0e30MacHOCTH, B PA3BUTUHM MEIUIMHBI, 00ECIIEYEHUN YCIOBUHN YCIEIIHOrO
TpyJa 1 SKOJIOrM4eCcKd KOM(OPTHOM JKMU3HU Ka)KJ0T0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAyYHON I'PAMOTHOCTH: IIOHMMAHMs CYIIHOCTH METOAOB IIO3HAHUs, MCIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, COCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JJIs aHaJIu3a U OO0bSICHEHUS
SBJICHUM OKPY’KAIOIIEro MHpa M MPOUCXOJAIIMX B HEM M3MEHEHHUH, yMEHHUs JesaTh OOOCHOBAaHHBIE
3aKIJIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 MOJYYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUS JJIS pelleHus MpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATENBCKOMN AESTENBHOCTH;

TOTOBHOCTH U CHIOCOOHOCTH K HENpPEepbIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K AKTHBHOMY
MOJTyYEHHIO HOBBIX 3HAHUI 110 XMMHUU B COOTBETCTBHUHM C )KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMUHbIX cepax NpodhecCHOHATBLHOMN 1A TeTbHOCTH.

2.5. MeranpeMeTHbIe pe3yabTaThl OCBOCHHUS YI€OHOTO mpeaMera « XUMHUs» Ha YPOBHE CPEIHETO
oO1ero 06pa3oBaHus BKIIOYAIOT:

3HaYMMble Ui (OpMUpPOBaHHMS ~ MHPOBO33pEHHs  OOy4aromMXCS  MEXKIUCIMITIMHAPHbIE
(MexrnpeaMeTHbIE) OOIIEHAayYHbIE TOHATHS, OTPaXKAIOIIUE LEJIOCTHOCTh HAYYHOM KapTHHBI MHpa U
crenu(puKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTus,
sIBJIGHUE, TPOIECC, CHUCTeMa, Hay4YHbIH (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,

HUCCICIOBAaHUC, Ha6J'IIOI[CHI/IC, HU3MCPCHUC, SKCTICPUMCHT U L[pyrne);



YHHUBEpCaabHbIC y4deOHBbIE AEWCTBUS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYISATHBHBIC),
obecnieunBarone (HopMuUpoBaHHe (YHKIHMOHATHHONH T'PAMOTHOCTH W  COLMAIBHONH KOMIICTCHIHH
o0yJaromuxcs;

CIOCOOHOCTh o0yJaroImuxcs HCIIOJIb30BAaTh OCBOCHHBIE MEKTUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEPCAJbHBIC Y4ueOHBbIC JEHCTBUS B IO3HABATEIBHON M COIMAIBHOMN
MPAKTHKE.

2.6. MeranpeaMeTHbIe  pe3yJabTaThl  OTPAXAlOT OBJAJCHHE YHHBEPCAJIbHBIMU  y4EOHBIMU
[103HABATEIbHBIMHM, KOMMYHHKATHBHBIMU U PETYIATUBHBIMU JICHCTBHSIMHU.

2.6.1. OBajgcHKe yHUBEPCATIbHBIME YUE€OHBIMH [TO3HABATEIbHBIMH JCHCTBUAMHU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOATCNILHO  (OPMYJIMPOBaTh W aKTyaJM3UpPOBaTh  MpoOJIEMYy, BCECTOPOHHE €€
paccMaTpUBaTh;

OIPENENATh LN ACATEAHOCTH, 3aaBas mapaMeTpbl U KPUTEPHH HX JIOCTHXKECHHS, COOTHOCHTD
PE3YIBTATHI ACATCIIBHOCTH C ITOCTABJICHHBIMHA LCIISIMU,

HCII0JIB30BAaTh IIPU OCBOCHUH 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'0 MBIIJICHUA — BBIACIIATD XapPaKTCPHBIC
NPU3HAKU TOHSATHH W YCTAHABIMBATH WX B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS IS
00BSICHEHHUS OT/AEIBHBIX (h)AaKTOB U SIBIICHUIA,

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUUN TJIA KJ'IaCCI/I(bI/IKaIII/II/I BCIICCTB U XUMHNYCCKUX peaKHI/If/'I;

YCTaHABJIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTBH JIOTHYECKHE pacCyXIeHHsS (WHAYKTHBHBIC, IEIYKTHBHBIC, 110 AHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pAcCMaTPUBAEMBIX SBJICHUSX, (OPMYJIHPOBATH BBHIBOIBI U
3aKITIOYCHUS;

MMPUMCHATH B IPOLUECCE MO3HAHUSA, UCIIOJIB3YEMBIC B XUMUHU CUMBOJIMYCCKUC (3HaKOBBI€) MOJCJIN,
peoOpa3oBhIBaTh MOJICILHBIC MPEICTABICHUS — XMMHUYECKHH 3HAK (CHMMBOJI) JJIEMEHTA, XUMHUECKas
dbopmyna, ypaBHEHHE XUMHUYECKON PEAKIIMH — TIPU PEUICHUN Y4EOHBIX TTO3HABATEIILHBIX U MPAKTUYCCKUX
3aaa4, MPUMCHATH HA3BAHHBIC MOJCIIBHBIC MPCACTABICHUS IJId BBIABJICHUA XapPAKTCPHBIX IIPHU3HAKOB
HN3Yy4aCMbIX BCHICCTB U XUMHUYCCKUX peaKIII/II\/’I.

2) 6a30BBIC HCCIICIOBATEIBCKUE CHCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

bopMyIHpOBaTh LEIM U 3aa4K HCCIACIOBAHUS, HCIIOIb30BaTh MOCTABIEHHBIE U CAMOCTOSTEIHHO
c(OpMyIUPOBAHHBIE BOMPOCH B KayecTBE HMHCTPYMEHTA IO3HAHHUS M OCHOBBI M (HOpMHpOBaHUS
THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMH  CAMOCTOSITEILHOTO  IUTAHUPOBAHHMS W TPOBEICHHS  YUCHHUCCKUX

OKCIICPUMCHTOB, COBCPUIICHCTBOBATL YMCHHA Ha6J'IIO)IaTI) 3a XO0AOM IIpomecca, CaMOCTOATCIBHO



MIPOTHO3UPOBATH €ro pe3ysbTar, (OpMYyIHpOBaTh 000OIICHNS U BHIBOIBI OTHOCHTEIBHO JTOCTOBEPHOCTH
PE3YNIbTaTOB MCCIIEAOBAHMUS, COCTABISATH OOOCHOBAHHBIN OTUET O MIPOJICIIAHHON paboTe;

NpHOOpPETaTh OMBIT YYCHUYECKOW HMCCIEAOBATEIHCKON M MPOEKTHOH ACSITENLHOCTH, MPOSIBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB PEIICHUS TPAKTUYCCKHUX 3a/1ad,
MPUMEHEHHIO PA3IMYHBIX METOO0B TIO3HAHUSI.

3) pabota ¢ uHpopmarueii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHpOpManmu (HAYyIHO-TIOMYJSIpHAs JIUTEpaTypa
XHUMHYECKOTO COJECpIKaHUs, CIIPAaBOYHbBIE TOCOOMS, pecypchl HTepHETa), aHATM3UPOBaTh WH(OPMAIIHIO
pa3M4YHBIX BHIOB W (OpPM TPEACTABICHHS, KPUTHUYECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPECUNBOCTE;

(GopMyIMPOBATH 3alIPOCHl U MPUMEHSTH PA3IMYHBIC METOBI MPU IMMOUCKE B 0TOOpe MHpOpMaIHH,
HEOOXOMMOM JIJIs1 BBIIOJITHEHHS Y4EOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA,

npuoOpeTaTh ONBIT UCIOJIb30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH |
Pa3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHMANBHYIO (opmy mnpencraBicHus wuHGopMamuu (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAa4eCTBE CPEICTBA MPH padOTe ¢ XMMUYECKON HMH(MOpMaIueii:
MPUMCHSITh MEXMpPeIMETHbIE ((QPU3MYeCKHe W MaTeMaTHYeCKHWe) 3HAKH W CHMBOJBI, (POPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIIONIb30BATh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

2.6.2. OBnageHne yHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU JE€HCTBUSMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOH TeMbl B XOJ€ JAWaiora W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYIMPOBATH CBOM TPEIJIOKEHUS OTHOCHUTEIBHO BBITIONHEHUS IPEITIOKESHHOM
3a/1auu;

BBICTYNaTh C TIpe3eHTalMell pe3yabTaTOB TIIO3HABATEIBHOM JIEATENBHOCTH, TOJTYYEHHBIX
CaMOCTOSITENTbHO WJIH COBMECTHO CO CBEPCTHHKAMH IIPU BBITIOJIHEHUH XHMHYECKOTO DJKCIICPUMCHTA,
MPAaKTUYECKON pabOTHI TI0 UCCIIEAOBAHUIO CBOMCTB M3YYaeMBIX BEIIECTB, PEATH3AINNA YI€OHOTO MTPOEKTa
1 (hopMyIHpOBaTh BBIBOJIBI IO Pe3yabTaTaM MPOBEAEHHBIX HUCCIEIOBAHUN MTyTEM COTIIACOBAHMSI TIO3HUIIHIA
B X0/JIe 00CYXIeHHUs 1 0OMeHa MHEHHUSIMHU.

2.6.3. OBitajicHUe YHUBEPCATHLHBIMH PETYJIATUBHBIMU JICHCTBUSMHU:

CaMOCTOSITENIFHO TUTAHUPOBATh U OCYIIECTBIISITH CBOIO TIO3HABATENILHYIO JESITETHHOCTD, OTPEIEIIsIs
e€ menmu W 3aJaud, KOHTPOJIHMPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh Mpe/siaraeMblii

AJITOpUTM JnencTBuit IIpUu BBIITOJIHCHHUU y"-IC6HLIX n HUCCICAOBATCIHLCKUX 3aaad, BBIGI/IpaTB HanOosee



3pGeKTUBHBIN cOCO0 UX PELICHHs C Y4ETOM IOJY4YEHHs HOBBIX 3HAHUI O BEIECTBaX M XUMHUYECKUX
peakuusx;

OCYILIECTBIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

2.7. IlpeameTHble pe3ynbTaThl OCBOEHHUS MPOrPAMMBl CPEIHEr0 00Iero o0Opa3oBaHUs MO XUMHUHU
Ha 0a30BOM YpPOBHE OpPHUEHTHPOBaHBl Ha oOOecHeueHHe MPEeUMYIIECTBEHHO 00lieo0pa3oBaTeiabHON U
OOIIEKyYJIBTYPHON MOATOTOBKH O0y4aromuxcs. OHM BKIIOYAIOT crieruduyeckue Juist yueOHOro mpeamera
«X¥UMHS» HayyHble 3HAHUS, YMEHHA M CHOCOObI JAEWCTBUHM 10 OCBOEHHUIO, WHTEpHpPETalUu |
IpeoOpa30BaHUIO 3HAHUH, BUIbI AEATEIBHOCTH M0 MOJTYYEHUIO HOBOI'O 3HAHUS U IPUMEHEHUIO 3HAaHUM B
pasNUYHbIX Y4eOHBIX U peallbHBbIX XM3HEHHBIX CHUTYyallUsX, CBS3aHHbIX ¢ XUMueill. B mporpamme mo
XUMUU IPEAMETHBIC PE3YJIbTATHI IIPEACTABICHBI 110 I'OAAM U3Y4YCHHUS.

2.8. K konuny o0yyenuss B 10 KkJjacce npeaMeTHbIe Ppe3yJabTaTbl OCBOEHUSI Kypca
«Oprannyeckass XMMHsD> OTPAKAKOT !

c(OPMHUPOBAHHOCTb MPEJICTABIEHUH O XHMMHUYECKOH COCTaBIIAIOLIEH €eCTeCTBEHHO-HAY4YHOM
KapTHHBI MUPA, POJIH XUMHUHU B TIO3HAHUH SBJICHUN MPUPOBI, B (OPMUPOBAHMH MBIIUICHHUS U KYIbTYPHI
JUYHOCTH, €€ (DYHKIHMOHAIBHOW TPaMOTHOCTH, HEOOXOTUMOHM /ISl PEUICHHs MPAKTHYECKUX 3afad U
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOIHON CpPEIE;

BJIaJICHE CUCTEMON XMMHUYECKUX 3HAHWM, KOTOpask BKIIIOYACT:

OCHOBOIIOJIATAIONIME MOHATUSA (XUMHUYECKHUH DIIEMEHT, aToM, J3JEKTpOHHAas 000J0YKa aToma,
MOJIEKYJa, BAJEHTHOCTb, AJIEKTPOOTPULIATEIBLHOCTh, XUMHYECKas CBA3b, CTPYKTypHas ¢opMmyia
(pa3BépHyTass M COKpalll€HHas), MOJb, MOJSIpHas Macca, MOJSPHBIA OO0BEM, YIJIEPOAHBIN CKelerT,
GyHKIMOHANMBHAS TpyINa, pajaudKald, HW30MepHUs, HW30Mephbl, TOMOJOTMYECKHH psJl, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPOA M a30TCOAEPIKAIUE COCIUHEHUS, MOHOMED, IOJIHMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS);

TEOPHH U 3aKOHBI (TEOpHUsl CTPOCHHUS OpraHndeckux Bemects A.M. ByTiepoBa, 3aKk0H coXpaHeHUs
Macchl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH;

MHPOBO33PECHUYECKHE 3HAHUSA, JIEKAIIUE B OCHOBE IOHMMAHUS IPUYMHHOCTU U CUCTEMHOCTH
XMMUYECKHUX SIBICHUH, (DaKToIOrMYeckue CBEICHUS O CBOICTBAX, COCTaBe, MOJIyY€HHUH U Oe30MacHOM
MCMOJIb30BAHUH BAKHEHIITNX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEIIbHOCTH YEIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTepHbIE MPU3HAKK MOHITHUM, YCTaHAaBJIMBAaTh HUX
B3aUMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOIME IIOHATUSA IIPU OINHWCAHWM COCTaBa, CTPOEHUA U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JUIS COCTaBJICHUSA

MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpaII€HHOI) (GOopMysl OpPraHMYEeCKHX BEIIECTB H



YPaBHEHHHM XMMHMYECKHMX PEAKLHM, W3rOTABIMBATE MOJEIM MOJEKYJ] OpPraHMYECKHX BEIIECTB [UIA
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUH YCTAHABIMBAaTh NPUHAMICKHOCTh HW3YUYEHHBIX OPTraHHYECKUX
BEIIECTB 10 MX COCTaBY U CTPOEHHMIO K ONpEAENEHHOMY KiacCy/Tpylne coeluHeHHH (YriaeBoIOpO.bl,
KHUCJIOPOA M a30TCOAEPIKAINE COEIUHEHUS, BHICOKOMOJIEKYJISIPHbIE COCIMHEHMs), JaBaThb UM Ha3BaHMsI
1o cucrematnueckoit HoMmeHkiatype (IUPAC), a taxke NpuBOIUTH TPUBUAIbHBIE HA3BAaHUS OTIEJIbHBIX
OpPraHUYeCKUX BEIIECTB (ITWJICH, NPONHICH, AaleTHJeH, JTHJICHIJHMKOIb, TJMIEPUH, (eHou,
dopmanpaerus, aneranbIerui, MypaBbUHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTa,
CTeapMHOBAasl KMCIIOTA, III0K03a, (PYKTO3a, KpaxMmall, LIeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BUJIbI XUMUYECKON CBSA3M B OPraHUYECKUX COCITUHEHHSIX
(onuHapHBIE U KpaTHbBIE);

c(OPMHPOBAHHOCTb YMEHUS NMPUMEHATH IOJIOKEHUSI TEOPUH CTPOCHMS OPraHUYECKHUX BEILIECTB
AM. byrnepoBa 1151 00bSICHEHHs] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3UUYECKUE M XMUMUYECKHE
CBOWCTBA TUIIMYHBIX IPEACTaBUTENCH pa3IMUHBIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, STHJIEH,
IpoNnuieH, aleTuwieH, OyraaueH-1,3, merunOyraauen-1,3, O6eH30i, METaHOJ], 3TAHOJ, ATUJIEHIJIUKOIb,
INIMLEpUH, (PEeHoI, aleTalbIerusl, MypaBbuHasi U YKCYCHas KHCIOTHI, IJIIOKO3a, Kpaxmal, LeJIIH103a,
aMUHOYKCYCHasl KHUCJIOTa), WJUIIOCTPUPOBATh T'€HETHUYECKYI0 CBS3b MEXIYy HHUMH YypaBHEHUSIMU
COOTBETCTBYIOLINX XUMUYECKUX PEAKIMNA C UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb HCTOUHUKHU YTJIEBOJOPOJHOTO ChIpbi (HE(TH,
NPUPOAHBIN Ta3, Yroib), CIOCOOBI MX MEpepadOTKM M NPAKTUYECKOE NPUMEHEHUE MPOAYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHH NPOBOIUTH BBIYUCIEHHUS MO XMMHUYECKMM YpaBHEHHUSAM (Macchl,
00bEMa, KOJMYECTBA HMCXOJHOIO BEUIECTBA WJIM MPOAYKTa pPEaKUUU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUM BIIAJIETh CHUCTEMON 3HAHUM 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HUCHOJB3YEMBbIX B XMMHHU TNPH W3YUYEHUHM BELIECTB M XMUMHUYECKHX SIBICHHH (HaOmoaeHue,
U3MEpPEHUE, DKCIEPUMEHT, MOJAEIUPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE XHMHUYECKUE 3HAHMUA I
NPUHATHUSL PEHIeHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COONIOJAaTh MpaBWiIa IMOJB30BAHUS XUMHMUYECKOW IMOCYAO0M H
na00paTOpHBIM 000PY/ZOBAaHHEM, a TakXKe IMpaBuwiia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHU C

HHCTPYKIUAMHU 110 BBIITIOJTHCHUTIO na6opaT0pH51X XUMHUYCECKHUX OIIBITOB,



c(OpPMUPOBAHHOCTh ~ YMEHHUI IUJIaHUPOBaThb W  BBINOJHATh XUMHUYECKUH  SKCIIEPUMEHT
(npeBpallieHUs] OPraHUMYECKUX BEIIECTB IIPU HArPEBAHUU, MOJYyYEHUE STUIIEHA U U3YUYEHUE €r0 CBOWCTB,
KaUCCTBCHHBIC PCAKIHUHN OPraHUYCCKUX BCUICCTB, JACHATypalusd 6GJIKOB IIpru Harp€BaHuH, LBCTHBIC
peakiuu 6eIKOB) B COOTBETCTBUHM C IIPABUJIAMU TEXHUKH 0€30MaCHOCTH MPHU OOPAILEHUH C BEIIECTBAMU U
1abopaTopHBIM 000pPYAOBAaHUEM, MPEICTaBIATh PE3yIbTaThl XUMHUYECKOIO SKCIepUMEHTa B (opme
3allUCH ypPaBHEHHUH COOTBETCTBYIOIIMX pEaKUUid © (OPMYIHPOBATH BBIBOJBI HAa OCHOBE JTHUX
pE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh ~YMEHHM KPUTHUECKH AaHAIU3UPOBATh XHMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoil uHopmaruu, UHTEepHET U ApYyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOMIOJATh MPaBUiIa SKOJIOTUYECKH 1EIeCO00pa3HOro MOBEACHHS B
OBITY W TPYIOBOW NIEATEIHPHOCTH B IEJISAX COXPAHCHHS CBOETO 370POBbSI M OKPYKAIOIIEH MPHUPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HAa KHUBBIE OPraHU3MbI OMNPECIEHHBIX OPraHUYECKHX
BellecTB, MoHUMas cMbich nokaszarens [IJIK (mpegenbHO MOMyCTHMOW KOHIIEHTpAIMH), MOSCHSATH Ha
IIpUMepax crocoObl YMEHbILIEHUS U PEJOTBPAIIECHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeNl0BEKa;

JJIsA 06yanOIHHXC$I C OI'paHUYCHHBIMU BO3MOKHOCTSAMMU 3J0POBbs: YMCHHUC ITPUMCHATH 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUCCKUX SIBICHUN;

JUISL CIIENBIX W CHa0OBUASIIMX OOydYarolUXCs: YMEHHE HCIOJB30BaTh pelbe(HO TOUYCUHYIO
cucremy obo3nauenuii JI. bpais muist 3anmucu XuMudeckux GopMyi.

2.9. K xonny o0yuenusi B 11 kjacce npeaMeTHble pe3yJabTaTbl 0CBOeHUsI Kypca «O0mas u
HEOPraHu4YecKasi XUMHS» OTPAKAIOT:

c(OPMHPOBAHHOCTb TPEJCTABIEHUH O XHMHUYECKOH COCTaBIISAIONIEH €eCTeCTBEHHO-HAY4YHOM
KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBICHUN TPUPOJIbI, B (POPMUPOBAHUHU MBIIUIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIHMOHAJIbHOM TI'PaMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHHs] NPAaKTHUYECKUX 3aaad U
HKOJIOTUYECKH 0OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpeie;

BIIQJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUH, KOTOpask BKIIFOYAET:

OCHOBOITOJIATAIOIINE MOHATHS (XUMHYECKUH 3JEMEHT, aToM, W30TOm, S-, P-, d- BIeKTpOHHBIE
opOUTaTM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJIIpPHBIH OOBEM, BaJEHTHOCTb, 3JIEKTPOOTPULATENILHOCTD,
CTENIEHb OKUCJIECHMS, XUMHYECKas CBs3b (KOBAJIEHTHAs, MOHHAs, METaJUIMUECKas, BOJOPOAHA),
KpUCTAJUIMYECKasi PEIIETKA, TUIbl XUMUYECKUX PpEaKIUil, pacTBOp, 3JIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs] JTUCCOLMALINS, OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XWMHYECKOM peakIuH,
XMMHUYECKOE PaBHOBECHE);

TEOPUM U 3aKOHBI (TEOpUS DIEKTPOJUTHUECKOW JHCCOLMALMHU, TEPUOJANYECKH 3aKOH
J.11. MenneneeBa, 3aKOH COXpPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHMsI M MIPEBPALLIEHUS SHEPTUU IIPU

XUMHNYECKUX peaKI_[I/ISIX), 3aKOHOMECPHOCTH, CUMBOJIMUECKHH SI3BIK XUMHH, MUPOBO33PCHUYCCKUE 3HAHUA,



JIeKale B OCHOBE MOHMMAHUS MPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (PaKTOJIOTHYECKHE
CBEJIEHUST O CBOMCTBAaX, COCTaBe, IMOJYYEHUH ¢ OE30MaCHOM HCIOJb30BAaHUU  BaKHEHIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYCCKON JCSITEILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBJISATH XapaKTepHbIE MPU3HAKK MOHSITHUM, YCTaHABJIMBATh HX
B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPU OMMCAHUM HEOPraHUYECKHX BEIECTB U MX
IIPEBPAILCHMI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHMBOJHKY JJISI COCTaBICHUS (HOPMYIT
BEIIECTB W YPAaBHCHMH XUMHUYECKHX peakiui, cucremarndeckyro HoMmeHkinarypy (IUPAC) wu
TPUBHUAJIbHBIC HAa3BaHUS OTAEIbHBIX HEOPraHWYECKUX BelIecTB (yrapHbIil ras, yrileKHCIbIi ra3, aMMHaK,
raméHasi U3BeCTb, HeTaléHasi U3BECTh, MUThEBAs COAQ, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OIPEACNATh BAJICHTHOCTb U CTENEHb OKHUCICHHS XHUMHYECKUX
AJIEMEHTOB B COEAMHEHMSIX Pa3IUYHOIO COCTaBa, BUJ XHMHUYECKOH CBsA3M (KOBAJICHTHAs, WOHHAs,
MeTaJlJIN4ecKasi, BOJOPO/HASA) B COSAUHEHUAX, TUIl KPUCTAJUIMYECKON PEHIETKH KOHKPETHOTO BElIecTBa
(aToMHasi, MOJIEKYJIsipHAsi, HWOHHAsA, METAJUIMYECKasi), XapakTep Cpeabl B BOJHBIX PacTBOpPAx
HEOPraHWYECKUX COEAUHEHUI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPHHAJJICKHOCTh HEOPTAaHUYECKUX BEIIECTB MO HX
COCTaBY K OMNpeAeNEHHOMY KIIAcCy/TpYIINe COeAMHEHUN (IIPOCThIE BEIIECTBA — METAUIBl U HEMETalIbl,
OKCH/IbI, OCHOBAHUs, KUCIOThI, aM(POTEpHBIC TUIPOKCHIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT Tepuoanueckoro 3akona JI.M. MenneneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIHHYIO U TPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHWMHUYECKUX
sanemeHToB 1-4 mepuonoB Ilepmonuueckoit cuctemMbl xumuueckux osnemeHtoB JI.M. Menpeneesa,
UCTOJB3ysl TMOHATHSA «S-, P-, O-3JEKTpOHHBIE OPOUTAINY, «IHEPIETUYCCKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMUMHYECKHUX DJJIEMEHTOB M HX COEIMHEHHMM IO TNepuojaM u
rpynmnam Ilepuoauueckoit cucreMsl XuMuieckux 3iueMeHToB .M. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPTraHWYECKHX BEIIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHWE TE€HETUYECKOW CBS3U
MEXIy HEOPraHWYeCKHMMH BEIeCTBAMU C I[OMOIIbI0 YPAaBHEHHM COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLuii;

c(hOpMUPOBAHHOCTh yYMEHHUS KIACCU(DHUIIMPOBATh XUMHUYECKUE PEAKIUA TI0 Pa3TUYHBIM
MpU3HAKaM (YUCIy M COCTaBy pEarupyrollux BEHIECTB, TEIIOBOMY 3(h(EeKTy peakuuu, U3MEHEHHUIO

CTEIICHEW OKUCICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pCaKknunu, y4aCTHUIO KaTam/BaTopa);



C(OPMHPOBAHHOCTh YMEHHMH COCTABIJIATh YPAaBHEHHS PEAKUMH pa3IMuYHBIX THUIIOB, IOJIHBIE U
COKpaIEéHHbIE YpaBHEHUS PEaKIii MOHHOTO OOMEHa, YYHMTBHIBAasl YCIOBHS, MPU KOTOPBIX 3THU pPEaKIUH
UIYyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOIUTH PEAKLMH, IOJITBEPXkJAOLINE KaueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, PACIIO3HABATH ONBITHBIM IIYTEM HMOHBI, NPUCYTCTBYIOIIHME B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUH PACKPBIBATH CYIIIHOCTH OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKLIUI
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCa ATUX peaKLHii;

C(OPMHUPOBAHHOCTE YMEHMH OOBACHATH 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOH pPEAaKLUHMU OT
pa3nuYHBIX (AKTOPOB; XapaKTep CMEIICHHS XWMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO
BozaeicTBus (npunuun Jle-llarense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE IPOLIECCHI, JEXKallue B OCHOBE
IIPOMBIIIJICHHOTO HOJIY4YEHHUSI CEpHOW KHMCIOThI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTh IPEACTABICHUI
00 00IMX HAYYHBIX MPUHIUIIAX U YKOJOTHYECKUX MPOOIeMax XUMHUIECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUH INPOBOJIUTH BBIYMCIEHUS C HCIIOJIB30BAHUEM IIOHATHUS «MAaccoBas
7107151 BELLIECTBA B PaCTBOPE», 00BEMHBIX OTHOILIEHUH Ia30B IPU XMMHUYECKHX PEAKLUAX, MACChl BEIIECTBA
Wi 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY BELIECTBA, MACCE MM 00BbEMY OJHOTO U3 YYAaCTBYIOIIUX B
peaKIuy BELIECTB, TEIUIOBOTO 3(¢eKTa peakiMy Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBPALLECHNS U COXPAHEHUS YJHEPTUU;

c(OPMHPOBAHHOCTh YMEHUH CcOOMIONATh TMpaBWiIa MOJB30BAaHUS XUMHMUYECKOHW MOCYIOM H
1a00opaTOpHBIM 000pY/ZOBaHHEM, a Tak)Ke IMpaBuiia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMHU MO BBIITOJHEHUIO JTa0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHU MJIAHUPOBATH U BBIMOIHATH XUMUYECKUN SKCIIEPUMEHT (pa3IoKeHUe
IIEPOKCUJA BOAOPOAA B IPUCYTCTBUM KaTaau3aTropa, OIPEACIIEHHE Cpelbl pacTBOPOB BELIECTB C
MIOMOILBI0 YHHBEPCAIBHOIO MHIMKATOPAa, BIMSHUE PAa3IMYHbIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaxkuuu, peakliii HOHHOro 0OMeHa, KaUeCTBEHHbIE peaklUy Ha Cyib(aT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHUS, pEelIeHHE SKCIEPHUMEHTANbHbIX 3a1a4 o temam «Mertamis» u «Hemetannsr») B
COOTBETCTBUH C MpPaBUJIAMM TEXHHKH OE30MACHOCTH MpHU OOpallleHHH C BEIIEeCTBAMM M J1a0OpaTOpHBIM
000pyZI0BaHUEM, TPEACTABIATh PE3YNIbTaThl XUMHUECKOT0 HKCIEpUMEHTa B (popMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakUui U (OpMYyTUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh ~YMEHMM KPUTHUECKH AaHAJTU3UPOBATh XHMHUYECKYI0 HH(OpMALHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CPE/ICTBA MACCOBOM KOMMYHMKAIUHU, IHTEpHET U IPYrux);

c(OpPMHPOBAHHOCTh YMEHUH COOMIOJATh MPaBUiIa SKOJIOTUYECKH 1€IeCO00pa3HOro MOBEACHUS B

OBITY W TPYNOBOM NEATEIHLHOCTH B IENISAX COXPAHEHUSI CBOETO 3J0POBBS M OKPYXKAIOMIEH MPUPOTHOMN



Cpelbl, OCO3HABATh ONACHOCTH BO3JCHCTBHS HA JKUBBIE OPraHU3MBI ONPEICIEHHBIX BELIECTB, OHUMAs
cmbicn mokazarens IIJIK, moscHAT, Ha mnpuMepax cHocoObl YMEHBUICHHS W TPEIOTBPALICHUS HUX

BpCAHOIO BO3HCﬁCTBHﬁ Ha OpraHu3M 4CJIOBCKA,



3. TEMATHYECKOE IVIAHUPOBAHHUE

10 kaacce - 34 yaca (1 yac B He/eJ110), M3 HUX 2 Yaca pe3epBHOE BpeMsi

Templ,
pacKpbIBaKOLHe
JAHHBIN pa3aeJn

MPOrpaMMBbl,

U KOJUYECTBO YACOB,
OTBOJUMOE HA UX
H3yueHune

OcHoBHOe coJepxaHue

OcHOBHBIE BHbI
JeATeJIbHOCTH

o0y4yarmuxcst

DJIeKTPOHHbBIE

oOpa3oBaTejbHbIE

pecypcsi

BocnurarenbHble 3a1a4n

Paznen 1. Teopernueckue 0oCHOBbI oprannyeckoii xumum (3 4)

Tema 1. Ilpeamer
OpPraHU4ecKoil XMMHH.
Teopusi XUMHYECKOI'0
CTPOEHHUS OPraHMYecKUux
coennHeHuii (3 u)

IIpenmer OpraHUYeCcKOn XUMUU: eé
BO3HHKHOBEHHE, pa3BUTHE W 3HAYCHHE B
MOJIyY€HNN HOBBIX BEIIECTB M MaTepHajOB
Teopus CTpOEHUs OpPraHMYECKHUX
coenuHeHuii A.M BytnepoBa, €€ OCHOBHBIE
MTOJIOKEHHUS. CTpyKTypHBIE dbopmyb
OpraHUYEeCKHUX BEILIECTB. T'omonorus,
H30MepHs. Xumudeckas CBSI3b B
OpraHUYEeCKHUX COEUHEHHUAX: KpaTHBIe
cBA3U, ©- U 7-cBA3u. lIpencraBienue o
KJacCU(UKALMM ~ OPraHMYECKHX  BEIIEeCTB.
HomeHnknaTypa OpraHM4ecKHMX COEIUHEHUI
(cucremarndeckasl) U TpUBHAIbHBIE HAa3BAHUSA

BaXHEHIIINX TIpeiICTaBUTENEH KJIACCOB
OpraHNYECKHX BEILECTB.
JdemoHncTpanumn
— O3HAaKOMJICHHE c oOpazuamu

OpraHWYeCKHUX BEIIECTB U MaTepuaiaMu Ha
WX OCHOBE;

— OMBITHI 1O MPEBPALIEHUIO OPraHUYECKUX
BELIECTB MNpU HarpeBaHuu (IUIABJICHUE,
0o0yriMBaHHE U TOPEHHE).

JlaGopaTopHBIii ONBIT
MOJEIUPOBAHUE MOJIEKYJl OpraHUYeCKHX

PackpbIBaTh CMBICT HM3yYaeMBbIX
TIOHATHH (BBISIBIIATH X
XapaKTepHBIC TIPU3HAKH),
YCTaHaBIMBAaTh X B3aHMOCBS3b.

IIpuMeHITE DONOKEHUS TEOpPUHU

CTPOCHUS OpraHUYecKHuX
coenuHeHuit A.M ByTnepoBa qis
OOBSICHEHUS 3aBHCUMOCTH

CBOMCTB BEIIECTB OT HMX COCTaBa
n  crpoeHus.  Mcmomb3zoBath
XUMHUYECKYI0  CHMBOJHKY IS
COCTaBJICHUSI MOJIEKYJISIDHBIX U
CTPYKTYPHBIX (pa3BépHyTOH,
COKpaIIEHHO) bopmyi
OpraHHYECKHX BELICCTB.
OnpenensiTh BHIbl XHUMHYECKOH
CBsi3U (OAWHApHBIC, KpaTHBIE) B
OpPraHUYECKHX COCTMHEHUSX.

PackpbiBaTh poOJIb OpraHUY€ecKoi

XMMHH B JKH3HH  YeJOBEKa,
WILTIOCTPUPOBATH CBSI3b C
JIPYTUMH HayKaMH.

Hab6nronats u OIMUCHIBATh
JIEeMOHCTpallMOHHBIE OIIBITHI;
MPOBOJIUTH Hu OIMUCHIBATh

«EnnHast KoJeKiums
U POBBIX
00pa3oBaTeIbHBIX
pecypcoBy -

http://school-
collection.edu/ru

Poccuiickas
')J'[GKTpOHHaSI IKOJIa
POIII
https://resh.edu.ru

SIKnacc
https://www.yaklass.ru

doxkchopa
https://foxford.ru

OUOKO
https://fioco.ru

((OTKDLITaH IITKOJIa»
https://2035school.ru/login

«MDO» https://mob-
edu.com

DKOJOTHIECKOE BOCITMTAHHUCE,

CIOCOOCTBYIOIIIEE
(hopMupoBaHHIO
9KOJIOTMYECKON  KYJbTYpBHI,
OTBETCTBEHHOTO, OEpe’KHOTO
OTHOLIEHHUS K  MPHUPOAE,
OKpyKarouieii  cpene  Ha
OCHOBE pOCCUMCKUX
TPAOULIMOHHBIX  JYXOBHBIX
LIEHHOCTEH, HaBBIKOB
OXpaHsbl, 3aIlUTHI,
BOCCTaHOBJIEHUS]  MPUPOIBL,

OKpY>Karoulei cpepbl.

ITatpuoTuueckoe

BOCIIMTaHME, OCHOBAaHHOE Ha
BOCIIMTaHUH T00BH K
ponHoMy kpato, Ponune,
CBOEMY HapoJy, yBaKCHHs K
Jpyrum HapoaaM Poccuu;

HCTOPHYECKOE
HpPOCBEIEHHE,
(hopmupoBaHHE POCCUHCKOTO
HAIlMOHAJIBHOT'O
HUCTOPHYECKOTO  CO3HaHWUS,
poccuiickoi KYJbTYpHOU



http://school-collection.edu/ru
http://school-collection.edu/ru
https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://fioco.ru/
https://2035school.ru/login
https://2035school.ru/login
https://mob-edu.com/
https://mob-edu.com/

BEI[ECTB. 71a00paTOPHBIC OMBITHI. | mpentnumOCTH.
Paznen 2. Yraesogopoani (12 u)
Tema 2. IpeaeabHbie AJIKaHbI: cocTas u CTPOCHHUE, | PackphiBaTh CMBICI HM3y4aeMbIX Tpynosoe BOCIIHTAHHE,
YIJ1€B0A0POABI — TOMOJIOTHYECKUH psAn MeTan W 3TaH — | pomaruii (BBIABIAT - AKnace OCHOBAaHHOE Ha BOCIIUTaHUU
anKkanbt (2 u) npocTeiue  MPeJICTABUTENN  ANKAHOB: | yanakTepHble npu3HAKHM), https://www.yaklass.ru YBaKECHUS K TPyLy,
¢dbusnueckre W XMMHYECKHE  CBOWCTBA YCTAHABIMBATL MX B3aHMOCBA3b, TPYIAIIUMCS,  Pe3yJibTaTtam
(peakumm 3aMeIIeHAS u TOPEHHA), | yenonb30BaTh COOTBETCTBYIOLLUE Doxkchopa Tpyaa (cBoero M ApPYTUX
HaXOXK/JCHHE B MPUPOAC, MONYYCHHC M | ;opgTus mpu OMMCAHMH COCTABa, https://foxford.ru TIONCH), OpHEHTAMH Ha
MPUMEHEHHE. CTpoeHH s " TpeBpame it TPYIOBYIO  JAESATEIBHOCTD,
Tema 3. ATKeHsI: cocTan u CTpOEeHHE, | OPraHMYECKUX COCAUHCHHIA. " GDI;I/?_KO TnoTyYeHue npodeccu,
Henpeneabubie TOMOJIOTHYECKHH psAx DTHIEH M mponmieH | Mcrnons3oBaTh XHMHYECKYIO Attps./7lioco.ru JIHIHOCTHOC
yrJ1€eBOAOPOALI: — mpocTelIue MNpeACTABUTENN aJIKEHOB: | CAMBOIIMKY IS COCTaBJICHHUA 0 CaMOBBIPAKCHHIC B
AJIKeHbI, AJIKA{HEHDI, (usuueckue u XUMHUYECKHUE | MOJEKYISIDHBIX M CTPYKTYPHBIX N « //TZK(;)?]:lTaSI; ”“;0“2};> | IPOAYKTHBHOM, .
AJTKHHBI CBOIiCTBa (peakuuu ruapupoBanus, | (pa3BEPHYTOI, COKpalI&HHOI) ttps: sschool.ru/login | HpaBcTBEHHO AOCTOHHOM
Tpyae B poccuiickoMm
(6 1) raJloreHMpOBaHusl, TUApATallii, OKHCIeHus | GOpMysT OpraHMYecKUX BELIECTB. .
) «MD0O» https://mob- 00111eCTBE, JOCTHKEHNE
" HoJIMMEPU3aLIUHN), nojry4cHue U | VcraHaBnuBaTh NPHHAMICIKHOCTH edu.com
N gdu.com BBIAIOIIMXCS PE3YJILTATOB B
NPpUMCHEHHE. BELIECTB K OIIpeaeIEHHOMY y
podeCcCHOHANTBLHON
ATKagueHsbl. Byraauen-1,3 u | KJaccy YrI€BoI0poaoB 1o NeATeIbHOCTH.
Metun6yragnes-1,3: cTpoeHue, | COCTaBY M CTPOCHHIO, HA3bIBATh UX
BaXKHEHIINe XUMHYECKHUE cBoiicTBa | 11O CHCTEMATHICCKOU KOIOIHICCKOE BOCIHTARMIE
(peaktmsa  mosnmmepusanun)  Ilomydenne | HOMEHKIATYPE, IPUBOIUTH CHocOGCTByHoOMIEE '
CHHTETUYECKOTO KaydyKa U PE3UHBI. TPUBHAJIIEHEIC Ha3BaHHA (bopMHPOBAHHIO
AJTIKHHBI: COCTaB H OCOOCHHOCTH cTpocHHUsI, | OTACIBHBIX HpEACTABUTECIICH SKOTOTHHIECKOR  Ky/IbTYpHI
roMojorudyeckuit  psg  AnermieH  — | YIJICBOLOPOJIOE. 6 ’
I Onpenensate BHIABL XUMHYECKOU OTBCTCTBCHHOTO, OCPEKHOTO
NPOCTEUIINN  MPEICTABUTENh  AJKHHOB: p
OTHOLIEHHUA K  IPUPOJE,
COCTaB, CTpoeHue, ¢usuueckue u | CBA3H B MOJIEKYJI1ax okpyxalomell  cpesie  Ha
XUMHYECKHUE CBOHCTBa (peakiuu | YIIEBOLOPOIOB, XapaKTEPpHU30BATh .
o OCHOBE POCCUHCKHUX
THAPUPOBAHMS, rajoreHupoBaHus, | 3aBHCHMOCTh peakunoHHOU TPATMIIONHEX  JyXOBHBIX
TUApaTalui, TOpeHHus), TIoNydYeHHue | CIIOCOGHOCTH  YTJICBOZOPOIOB  OT CHHOCTGI HABLIKOB
IpHMEHEHHeE. KPAaTHOCTH KOBAJIEHTHOU CBSI3H. 1 ’
OXpaHsI 3aIIUThI
ApeHbl  BeH301:  COCTaB, CTpOEHHe, | <APAKTEPH30BATH cocrag, ’ ’
Tema 4. ApomaTnuyeckue N CThOeHUe IPUMEHEHUE BOCCTaHOBJICHHUS  IIPUPOJBL,
(pHU3HUECKME W XHMHUYECKHE CBOWCTBA P ) P ) OKpYIKAIOMICH CPEIbI
YIJ1eBOA0pO/bI (2 u) (peakuun raJIOreHHPOBAHHS u | dusudeckne M XMMHUYECKHUE :

HHUTPOBAHUS), MOJyUYEHHE W IPUMEHEHHE
Tonyon: cocmas, cmpoenue, Qusuueckue
U Xumuueckue  ceolicmea  (peaxyuu
2a102eHUPOBAHUS u HUMpOBarus),
nonywenue u npumererue. TOKCHUIHOCTH
apeHOB. TI'enetnueckas CBSA3b
YTII€BOJOPOIOB, MIpUHAUISKAIIX K
pa3JIUYHBIM KJIaccam.

CBOMCTBa, Ba)KHEHIIIHE CIIOCOOBI

MOJTYYCHUS TUNHAYHBIX
npeacTaBUTeNe Pa3InYHBIX
KJIACCOB YTIIEBOJIOPOIOB
(MmeTaHa, JTaHa, 3THJICHA,
aleTUJICHA, Oyraauena-1,3,
OeH3ou1a).

BBISIBISATE TEHETHYECKYIO CBS3b
MEKITY YIJIEBOIOPOIaAMH "



https://www.yaklass.ru/
https://foxford.ru/
https://fioco.ru/
https://2035school.ru/login
https://2035school.ru/login
https://mob-edu.com/
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Tema 5. [Ipupoansie
HCTOYHHKH
YIJ1eBOI0POI0B H X
nepepadorka (2 1)

IIpuponHble HMCTOYHUKH  YIJIEBOJIOPOIOB.
ITpuponubIii Ta3 W TOMyTHBIE HE(PTIHBIC
razel. Hedthr w €€ TIPOUCXOXKICHHUE.
Crioco6n1 mepepaboTKu He(TH: ITeperoHKa,
KpPEeKUHT (TepMHUYECKHUH, KaTaTUTHYSCKHIT),
mponu3. IIpomykTel mepepaboTku HedTH,
UX TNPUMEHEHHE B IIPOMBIIUICHHOCTH W B
ObITy. KameHHBI yrojib U NMPOAYKTHI €ro
nepepaboTKH.

JdemoHncTpanus
— xoyutekuu «Hedte» n «Yromap»
JlaGopaTopHble ONbITHI

— O3HaAKOMJICHHC C
miracTtmMacc, Kay4dyKoB U PE3UHBbI;
MOJCIUPOBAHNUEC MOJICKYJI YTJICBOAOPO AOB H
TaJIOTCHOIIPONU3BOAHbIX.

obpasmamu

IIpakTHyeckas padora

Ne 1 TlomyueHue STHIEHa M H3y4EHHUE €ro
CBOWCTB

Boruuncienus
— TI0 YpaBHEHUIO XHMHYECKOH peaKInu
(maccel, 00bEMa, KOIMYECTBA HCXOIHOTO
BeIIeCTBAa WM TPONYKTa pPEaKkIud II0
W3BECTHBIM Macce, O00BEMY, KOIHYECTBY
OOHOTO M3  MCXOOHBIX  BEIIECTB  HIIHU
MPOIYKTOB PEAKIIHH).

MIOATBEPKAATH eé HaJIH4yHe
YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX peakuuit c
HCIOJB30BAHUEM  CTPYKTYPHBIX
hopmyr.

XapakTepu3oBaTh HCTOYHHKHU
YTIIEBOIOPOAHOTO CHIPbS (HEPTH,
TIPUPOIHBIN ras, YroJib),
Croco0bl WX TepepaboOTKu H
MIPaKTUIECKOe MIpUMEHEHHE

noJIy4aeMbIX MPOAYKTOB.

Hcrnonb3oBarth €CTECTBEHHO-
Hay4YHblE METOABl TO3HAHHUS —
MpoBeJeHue,  HaOJMoaeHHe |
OIMcaHue XUMHYECKOTO
sKcuepuMeHTa (1abopaTopHBIE U
MpaKTHIeCcKnue pabdoTHI).

CnenoBatb TIpaBUIaM
Oe3omacHOU paboTH B
1a60paTOpUM TIPU HCTIOIb30BAHUU
XUMHYECKON IOCYIbL 17

000pyA0OBaHHS, @ TAK)KE MpaBUIIAM
oOpallieHUss ¢ BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIUAMHU I10
BBITIOJTHEHUIO a60opaTOPHBIX
OTIBITOB M NMPAKTHYECKUX paboT 1o
TTOJIY4CHHUIO u N3YYCHHIO
OpPraHMYECKHX BEIIECTB.
[IpencraBnsaTe pe3ynbTaThI
JKCIIepUMeHTa B (opMe 3alucH
YpaBHEHHH COOTBETCTBYIOLINX
peaKuHﬁ U €JIaTh BBIBOJBI HAa HUX
OCHOBE.

HpOBOZ[I/ITIJ BBIYUCJIICHUA 110
YPaBHEHUIO XUMUUYECKON peaKnu.
CaMoCTOATENPHO IUIAHUPOBATH U

OCYIIECTBIIATH CBOIO
[MO3HABATEIBHYIO  JIESITENBHOCTD,
NPUHUMATh AKTUBHOE ydYacThe B
TPYIIIIOBOM y4eOHOM

ACATCIIbHOCTH.




Paznen 3. Kucsiopoacoaep:kamue opranuyeckue coeaunenus (12 )

Tema 6. CnmpTsl.
®enoa (3 v)

IIpenensHble OJHOATOMHBIE CITHPTHI.
MertaHoJI ¥ 3TaHON: CTpoeHHE, HU3NIECKHE
U  XUMHYECKHE  CBOMicTBa  (peakuuu
c AKTHBHBIMH MeTaJlIaMH,
raJIoreHOBOJOPOAaMH, TOpeHHuE),
npuMeHeHue. Bonopoanas cBaA3b. [leilicTBue
METaHOJIa ¥ TaHOJIa Ha OPraHU3M YeJIOBEKa.
MHOroaToMHbIE€ CIIUPTHI. DTHUIICHTJIMKOIb U
TIWLEPUH:  CTpOeHHe, (U3NYECKHEe ¢
XMMHYECKHE CBOMCTBa (B3aMMOAEHCTBHE CO
LIEJIOYHBIMA ~ METaJUIaMH, KadeCTBEHHas
peaxuysi Ha MHOIOATOMHBIE CITUPTHI).

JeiicTBue Ha OpraHu3M 4eJIOBEKa.
HpI/IMeHeHI/Ie rimuepruHa U OTUJICHIJIMKOJIA.
®enon. CTpoeHUE MOJIEKYIIBI, (PU3HYISCKUe

u XHUMHUYECKHE CBOIiCTBa (enomna.
TokCcUYHOCTH (enoma. I[Ipumenenue
¢enoma.

Tema 7. Aabaeruanl.
Kap6oHoBble KHUCJIOTBI.
Cioxubie 3¢pupbi (7 1)

Anpnerunsl U xemons:. Dopmanbaerun,
aneTanbIeruy: CTPOCHHE, (PU3HYEeCKHe U
XUMUYECKHe CBONCTBA (peaKIUH OKUCICHUS
u BOCCTaHOBJICHUS, Ka4eCTBCHHBIE
pEaKIum), MOJIydeHUEe U IIPUMEHEHHE.

Ayemon: cmpoenue, Qusuueckue u
Xumuyeckue ceolcmaa (peaxkyuu
OKUCIeHUs u 80CCMAHOGNECHUSL),
noayuenue u npumenenue.

OOHOOCHOBHBIC TIpeNEeNbHBIC KapOOHOBBIC
KUCJIOTBI.  MypaBbUHasT M yKCyCHas
KUCJIOTBI:  CTpOCHHMe, (usndeckue w
XUMHYECKHE CBOMCTBA (CBOMCTBa, 0OIIMe

JUIS KJ1acca KHCJIIOT, peakius
sTepuduKaIim), MMOJYUCHHE U IPUMEHEHHUE.
CreapuHOBasi W OJIEMHOBas KHCJOTHI Kak
MpeACTaBUTENN BBICIIIAX KapOOHOBBIX
KHCJIOT. Mbula  Kak  COJM  BBICIIMX
KapOOHOBBIX KHCJIOT, HX MOIOIIEE JEHCTBHE.

CrnoxxHele 2¢GUpPBl Kak  IPOWU3BOJIHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIIOKHBIX
a¢upoB. Kupsel. T'maponus  XupoB.

HpI/IMCHeHI/IC JKHPOB. buonoruueckas POJIb

PackpbIBaTh CMBICT H3y4aeMbIX
MIOHATUH (BBISIBIATD ux
XapaKTepHEIE MIPU3HAKH),
YCTaHABIMBAaTh HMX B3aHMOCBSI3b,
HCIOJB30BATh COOTBETCTBYIOLIHE
MOHATUS IPU OINMCAHHH COCTaBa,
CTPOEHUS u TIpeBpaIeHU I
OpPraHMYECKHX COCINHEHUH
Hcrnonb3oBath XUMHYECKYIO
CUMBOJIUKY JUIsl  COCTaBJICHUSA
MOJIEKYJISIDHBIX ¥ CTPYKTYPHBIX
(pa3BépHYTOii, COKpamE&HHO)
(hopMyJ1 OPraHUYECKUX BEIIECTB.

YcraHaBIMBaTh OPHUHAAIICI)KHOCTD

BELIECTB K ONpeaeIEHHOMY
KJIaccy IO COCTaBy U CTPOEHHIO,
Ha3bIBaTh ux o
CUCTEMATHUYECKOM HOMEHKJIATYpE;
NPUBOAUTH TpUBHUAJIbHBIE
Ha3BaHUA

OTACIBHBIX Hpe[[CTaBI/ITeHeﬁ
KHUCJIOPOJ coJiepKalInx
COEIMHEHUM.

XapakTepHu3oBaTh COCTaB,
CTpOEHUE, MIpUMEHEHUE,
(uzmueckue W XUMHYCSCKHE

CBOICTBa, Ba)KHEHIIIHE CIIOCOOBI
TTOTy4YCHHUS THUITAYHBIX
TpeJcTaBATENeH pa3THIHBIX
KJIACCOB  KHUCIOPOACOIASPIKAIIIX
COeIMHEHU I (meraHomna,
9TaHoja, TIHullepuHa, ¢eHona,
dbopmanbaernaa, amneranbiaeruaa,
YKCYCHOM KHMCJIOTBI, TJIFOKO3BI,
Kpaxmarna, IEJUTIOJIO3BI);
BBISIBIISITh TE€HETHYECKYIO CBS3b
MEXIy HHUMH W TOATBEPXKIATH
eé HaJInyue YpaBHCHUSIMU
COOTBETCTBYIOLIMX XUMHYECKHUX
peaknuii ¢  HUCHOJb30BaHUEM

CTPYKTYPHBIX (OpMYII.

«EnuHast KOJUICKIIAS
UG POBHIX
00pa3oBaTebHBIX
pecypcoBy -

http://school-
collection.edu/ru

Poccuiickas
3ﬂCKTp0HHa$[ IKOJIa
POII
https://resh.edu.ru

DKOJIOTHYECKOE BOCIIMTAHUE,

CIocoOCTBYIOIIEE
(hopMupoBaHHIO
9KOJIOTUYECKONH  KYJIBTYpBI,
OTBETCTBEHHOTO, OEpeKHOTO
OTHOIIEHHWS K  HPHUPOJE,
OKpyKaromei  cpeae Ha
OCHOBE POCCUMCKUX
TPaAWIHOHHBIX  JYXOBHBIX
LICHHOCTEH, HaBBIKOB
OXpaHsbl, 3aIIUTBHI,
BOCCTAHOBJICHHUS  IIPHUPOJIBL,

OKpYXarolen cpenpl.
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JKUPOB.
Tema 8. Yriesoanl VYriaeBoanl: COCTaB, KJ1acCU(UKAIAS
(2 ) YrJIeBOAOB (MOHO-, AW- U MHOJHUCAaXapUIbl).
I'moko3a — ImpOCTEHIIMM MOHOCaxXapunu:
0COOEHHOCTH CTPOCHHUS MOJICKYJIBI,

(du3udeckue W XHMHUYECKHE CBOWMCTBA
(B3ammonetictBue ¢ ruapokcunom meau(1l),
OKHCJIEHHE aMMHAYHBIM pactBopoM
okcuma  cepebpa(l), BOCCTaHOBJICHHE,
OpokeHHe  TIIIOKO3BI), HAxXOXICHHE B
MPUPOJIC, MPUMEHEHUE, OUOJIOTHIECKasT POJIb.

DOTOCHHTES. ®pykro3a  Kak  H30Mep
TJIIOKO3BI.
Caxaposa — npedocmasumens

oucaxapuoos, cuopoau3, HaxodicoeHue 6
npupooe unpumeHenue.

Kpaxman u nesmtrosio3a Kak HPHUPOIHBIC

IOJIUMEPBHI. CrtpoeHue  Kpaxmaja H
HeyuTroo3bl.  DU3NYecKue M XMMHUYECKHe
CBOMCTBa Kpaxmaia (runpomnus,

Ka4eCTBEHHAsl peakiusi ¢ #oa0Mm).

JlaGopaTopHble ONBITHI
— TOpEHHE CIUPTOB;
— oOkucieHue dtaHoia okcunom mexnw (l1);
— B3aMMOJEICTBUE TNIMIIEpUHA C
ruapokcuaom meau (11);
— OKHCIJICHHE aJIb/IETUAOB AMMHAYHBIM
pactBopoMm okcuma cepedpa(l) u
rugpokcugom memu (11);
B3auMOJIECTBHE Kpaxmasa ¢ HoJ10M
IIpakTuyeckas padora
Ne 2 CpoiicTBa pacTBOpa YKCYCHOM KHUCIOTHI
Borunciaenus
— TI0 yPaBHEHHIO XUMHYECKOHN peaknuu
(maccel, 00bEMa, KOJTMYECTBA HCXOIHOTO
BEIECTBA WM MPOJYKTa PEAKIIMH 110
M3BECTHBIM Macce, 00bEMY, KOJIMIECTBY
OJTHOTO M3 NCXOJHBIX BEIIECTB N
MPOIYKTOB PEAKIIHH).

OmnuceIBaTh COCTaB, XHMHYECKOE
CTPOCHHE W TIPUMEHEHHE >XHPOB,
XapaKTeprU30BaTh UX 3HAYCHUE TS
KU3HEACATEILHOCTH OPTraHU3MOB.

Oco3HaBaTh OIIaCHOCThH
BO3JIEUCTBUA Ha JKUBBIE
OpraHU3MbI OTIPEICIIEHHBIX
OpraHUYCCKUX BEILECTB u
MHOSACHSTH Ha

npuMepax CHoCcO0BI

YMCEHBUICHUS W NPCAOTBPpALICHUA
ux BpPEAHOIO BO3JICCTBUS Ha
OpraHn3M Y€JIOBEKaA.




Paznen 4. A3oTcoaep:kainue oprannyeckue coequnenus (3 u)

Tema 9. AMHUHBI.
AMHMHOKHCJIOTHI. Beakn
(3w)

Amunot. Memunamurn U AHUAUH.
cocmas, cmpoeHue, @uiuveckKue u
xumuveckue ceoticmea (copenue,
szaumooelcmaue c 600011 u
Kucaomamuy).

AMWHOKHCIIOTHI KakK am(poTepHbIC

OpraHHYecKue coeauHeHUs. DPu3NdecKkne u
XAMHYECKHE CBOWCTBA AaMUHOKHCIOT (Ha
nmpuMepe TJTUIIHA). Buonormaeckoe
3HAYCHUE aMHHOKHUCIOT. [lenTumst.

benku KaK NPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE COETMHEHUSI
IlepBuunasi, BTOpHWYHAasT W  TpETUYHAS

CTpyKTypa OeynkoB. XMMHYECKHE CBOMCTBA

OCJIKOB: THAPOJIHU3, JICHATypaIus,

Ka4eCTBEHHbBIC PEaKI[MU HaOCeIKH.
JdemoHcTpanun

— JeHarypaliys OeJIKOB IPH HarpeBaHUH,
IBETHBIC PEAKIIUUA OCIIKOB.

PackpbIBaTh CMBICIT H3y4aeMbIX
TTOHSATUH (BBISIBIISAITD nux
XapaKTepHEIE MIPU3HAKH),
YCTaHaBIMBAaTh WX B3aHMOCBS3b,
HCIIOJIB30BATh COOTBETCTBYIOIINE
TIOHATHSI TPU ONHMCAHWM COCTaBa,
CTPOEHUS u NpeBpalIeHUI
OPraHUYECKUX COCIUHEHUH.
Hcnons3oBaTh XUMHUECKYIO
CUMBOJIUKY [l  COCTaBJICHHUSA
MOJIEKYJISIDHBIX W CTPYKTYPHBIX
(pa3BépHyTOii, COKpAaIEHHOM)
(hopMys1 OpraHMYECKHX BEIIECTB.
Omnpenensatsb MPUHAAJICKHOCTh
BEIIECTB K ONpPEACIEHHOMY Kiaccy
10 COCTaBy W CTPOCHHUIO, HA3HIBAThH
nx o CHCTEMaTHYECKOH
HOMEHKJIATYPE; TIPUBOJHUTH
TpUBHAIBHBIC HA3BAaHUS OTICIIBHBIX
IIpeCTaBUTENEH

XapakTepru3oBaTh COCTaB,
CTpO€HHUE, NIpUMEHEHUE,
¢usznueckue U XHUMHUYECKHE

CBOMCTBa, Ba)KHEHIIIHE CIIOCOOBI

MOy YeHUS THIUYHBIX
HpeJcTaBUTENIEH
a30TCOEPIKALINX COECTMHEHNH

(rmuouaa w1 OenkoB). [loscHITH
Ha MpUMepax 3Ha4yeHHe OEIKOB
JUIL OpraHHM3Ma YelIoBeKa.

HUcnonb3oBarh €CTECTBEHHO-
Hay4yHbl€ METOJbl IO3HAHHUS —
HaOII01aTh u OTIHUCHIBATH
JIEMOHCTPallUOHHBII
AKCIIEPUMEHT.

CaMoCTOATENPHO TJIAHUPOBATH H
OCYUIECTBIISTh CBOIO
[M03HABATEIbHYIO  JCSITEIbHOCTb;
NIPUHAMATh aKTUBHOE YyYacTHE B
TPYIIIOBOM y4eOHOM

JACATCIIbHOCTH.

SKmacce
https://www.yaklass.ru

doxkchopa
https://foxford.ru

OHUOKO
https://fioco.ru

«OTKpBITad IIKOJIAY
https://2035school.ru/login

«MDO» https://mob-
edu.com

Tpynosoe BOCIIMTAHUE,
OCHOBAHHOE Ha BOCIIUTAHHUU
YBa)KEHUS K TPYAY,
TPYAALINMCS, pe3yJbTaTaM

Tpyaa (cBoero M ApPYTUX
Jmrosiel), OpWCHTAlMM  Ha
TPYIOBYIO  JAESATEIBHOCTD,
MOJTy4eHHe npodeccun,
JMYHOCTHOE
CaMOBBIPAXEHNE B
MIPOYKTUBHOM,
HPaBCTBEHHO
Tpyae B poccuiickoM
o0miecTBe, JOCTH)KCHHUE
BBIIAIOIIUXCS PE3yJIETATOB B
npodhecCHOHAIBLHOM
JIeSTEIIbHOCTH.

JIOCTOHHOM

DKOJOTHIECKOE BOCITMTAHHUC,

CIOCOOCTBYIOIIIEE
(hopMupoBaHHIO
SKOJIOTMYECKON  KYJBbTYpBI,
OTBETCTBEHHOTO, OEpe’KHOTO
OTHOLIEHHUS K  MPHUPOAE,
OKpyKawouieii  cpene  Ha
OCHOBE pOCCUICKUX
TPAaOULIMOHHBIX  JAYXOBHBIX
LIEHHOCTEH, HaBBIKOB
OXpaHsbl, 3aILUTHI,
BOCCTaHOBJIEHUSI  IPUPOIBL,

OKpY>Karoulei cpepbl.



https://www.yaklass.ru/
https://foxford.ru/
https://fioco.ru/
https://2035school.ru/login
https://2035school.ru/login
https://mob-edu.com/
https://mob-edu.com/

Pasnen. 5. BoicokoMosiekyasipublie coenuHenusi (2 4)

Tema 10. IInacTMaccsl.
Kayuyku. Bonokna (2

1)

OcCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICKYJIIIPHBIX COCIMHEHHI:
MOHOMEp, HOJIUMEpP, CTPYKTYpHOE 3BEHO,
CTCeIICHb ITOJTMMEPHU3aLIHH, cpenHss
MoJIeKyisipHas Macca. OCHOBHBIE METOHBI

CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHEHUH  —  ToJUMepH3alnusi W
MOJIMKOHAEH A

IThacmmaccor (nonusmuien,
NONUNPONUTIEH, NOAUBUHUNXTIOPUO,
noaucmupo.).

Hamypanvnuwiii u cunmemuyecKue
Kayuyxku (6ymaouenosuwiii,
XJ0OPpONPEHOBLIU U U3ONPEeHO8bIL).
Bonokna: HamypaibHble (ronox,
wepcmeo, WEnK), UCKYCCMBEHHbIE
(ayemammnoe B80JI0KHO, 8UCKO3a),

cunmemuyuecKkue (Kanpomn u 1aecam).

JdemMoHcTpanus
— O3HaKOMJIEHUE ¢ 0Opa3lamMu MPUPOIHBIX
U HCKYCCTBCHHBIX BOJIOKOH, IIJIacTMacc,
Kay4yKOB.

Bnaners U3y4aeMbIMHU
XUMHUYECKUMHU TOHSITUSIMU:
pacKpbIBaTb CMBICIT HM3YyYaeMBIX
MOHATUA W TOPUMEHSITH OTHU
TMOHATHUS TIPU OMHUCAHUH COCTaBa
u CTpOCHUS
BBICOKOMOJICKYJISIPHBIX
OpPraHUYECKHX  BCINECTB, IS
OOBSCHEHUS OTICIBHBIX (PAKTOB
U SBJIECHHMN.

Hcnons3oBaTh XUMHUYECKYIO
CUMBOJINKY  JUI  COCTaBJICHHUSA
CTPYKTYPHBIX (DOPMYJ BEUIECTB H
YpaBHEHHUI peaxkuuit
TTOJINMEpHU3aL N u

IIOJIUKOHACHCAITHUH.

SKmacce
https://www.yaklass.ru

doxkchopa
https://foxford.ru

OHUOKO
https://fioco.ru

«OTKpBITas IIKOJIAY
https://2035school.ru/login

«MDB0O» https://mob-
edu.com

DKOJIOTHYECKOE BOCIIMTAHUE,

CIocoOCTBYIOIIEE
(hopMupoBaHHIO
9KOJIOTUYECKONH  KYJIBTYpBI,
OTBETCTBEHHOTO, OEpeKHOTO
OTHOIIEHHWS K  HPHUPOJE,
OKpyKaromei  cpeae Ha
OCHOBE POCCUMCKUX
TPaAWIHOHHBIX  JYXOBHBIX
LIEHHOCTEH, HaBBIKOB
OXpaHsbl, 3aIIUTBHI,
BOCCTAHOBJICHHUS  IIPHUPOJIBL,

OKpYXarolleu cpenpl.



https://www.yaklass.ru/
https://foxford.ru/
https://fioco.ru/
https://2035school.ru/login
https://2035school.ru/login
https://mob-edu.com/
https://mob-edu.com/

11 kaace - 34 yaca (1 yac B Hees10),

U3 HUX 2 Yaca pe3epBHOE BpeMs

Tembl,
PacKpbIBAKOLIHeE OcHOBHBIE BH/IBI
NAHHBI pasen AeATEeJbHOCTH DeKTPOHHbBIE
IPOrpamMmbl, 00yJaroImMxcst o0pa3oBaTeJbHbIE
M KOJIMIECTBO YACOB, OcHoBHOE colep:kaHue pecypchbl BocnurarteibHble 3a1a4u
0TBOIMMOE HA UX
H3y4YeHHe
Pasnea 1. Teopernueckue ocHoBbl xumun (12 4)
Tema 1. CtpoeHue Xumuueckuil aneMeHT.  ArtoMm.  Snpo | PackpeiBaTh CMBICT H3y4aeMBbIX HarpuoTuyeckoe
aTOMOB. aToMa, M30TOIBL. JJIEKTPOHHAs O00OJIOYKA. | MOHSATUH (BBISBIIATD uX AKnace BOCIHMTAHHC, OCHOBAHHOC Ha
Ieproauyecknii 3aK0H DHEpPreTMYeCKUE  YPOBHH,  IOAYPOBHH. | XapaKTEPHBIE IIPH3HAKH), https://www.yaklass.ru BOCIIATAHHH ~ JOOBH K
u [lepnoanyeckas AtomHbIe opOuTanu, S-, P-, d-3IEMEHTHI. | YCTAHABIUBATH UX B3aUMOCBS3b. pomHomy  Kpato, Poiune,
cHCTEMAa XHMHYECKHX OCOoOCHHOCTH pacIlpeleNieHus] dIIEKTPOHOB | PackprIBaTh CMBICTT Doxcdopa CBOCMY HApOAdy, yBaXXCHMA K
snementos J. U. 0 OpPOUTAIISIM B aTOMax SJIEMEHTOB MEPBBIX | EPHOIUYECKOTO 3aKOHa https://foxford.ru Apyrum - Haponam - Poccwm;
Menpgeneena (3 u) YETBIPEX MEPHOIOB. Onektponnas | JI.W. Menpaeneesa u ) MCTOPHICCKOC
KOH(HUIypalusi aTOMOB. JIEMOHCTPHPOBATh ero @HOKO https://fioco.ru IIPOCBEIIEHHUE,
Ilepuonunueckuii 3akoH u Ilepuonnueckas CHCTCMATH3NPYIOTILYIO, $op MUPOBAFHE
CHeTOMA X HMIIECRIX. SEMOITOR OGBACHHTELHYIO - «OTKpbITas MIKOJIA - PpOCCHIiCKOro
L Mentencena Cpgas, | IPOTHOCTHHCCKYIO Y HKIIMH, https://2035school.ru/login | HaloHaTBEHOTO
He.pl/.IOIlI/IlICCKOFO 3aKOHA | ﬁepnounquKoﬁ XApaKTepH3OBATh  JIEKTPOHHOS M20» https://mob meTopEcetore, Cosnamm
. ; - o
CHUCTEMBl XUMMYECKMX 3iiemeHToB J[.1 CTPOCHHC — ATOMOB ~ XMMHHCCKHX ¢ »d pasenmeron KYARTYPHOR
o “. | anemeHnTOB 1—4 MEPUOJIOB, gdu.com HACHTHIHOCTH.
MenmeneeBa ¢ COBPEMEHHO#  Teopueit
HCTIONB3ysl MOHATUSA «S-, P-, d-
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
o 3JIEKTPOHHBIE OPOUTAII, OKonornyeckoe
U3MEHEHUS CBOWCTB XUMHUYECKHX
«IHEPreTHYECKUE YPOBHUY. BOCIIUTaHUE,
SIIEMEHTOB U 00pa3yeMbIX WMH MPOCTBIX
OOBsCHATD 3aKOHOMEPHOCTH CIIOCOOCTBYIOIIIEE
M CIIOKHBIX BEIIECTB I[10 TpyIMIaM | .
neproKaM U3MEHEHHs CBONCTB XUMHYECKHX (bopMUPOBaHHIO
' DIIEMEHTOB U MX COCIUHEHUU I10 9KOJIOTUYECKOH  KYJIBTYPBI,

3HaueHUE TEPUOAUYECKOTO  3aKOHA B
pa3BI/ITI/II/I HayKI/I.

JdemMoncTpanuun
Bunper tabmun «Ileproaudeckast cuctema
XUMHUYECKUX 3JIEMEHTOB I "
Menneneenay.

nepuoiamMm u rpynmam
Ilepuonunueckoit CHUCTEMBI
XUMHUYecKkux anementoB [J[.U.

Menneieena.

Tema 2. CTpoeHue
BenecTBa. MHoroo6pasue
penects (4 4).

CTpOGHI/Ie BCUICCTBA. XuMudeckasl CBS3b.
BI/I,Z[BI XUMHUYECKOH CBSI3H (KOBaJ’IeHTHaﬂ
HETOJIApHasn u noJisipHasd, HOHHas“,
MCTaJ’IJ’IH‘IeCKaH). MexaHu3MbI 06pa3OBaHI/IH

PackpbIBaTh CMBICT HM3y4YaeMBbIX
TTOHATHI (BBLIENATH ux
XapaKTepHbIe TIPU3HAKH) u
NPUMEHITh 3TH TOHATHS IIpH

OTBCTCTBCHHOTIO, 6Cpe)KHOFO

OTHOLIEHUS K  TMPHUPOIE,
OKpyKarouieli  cpeae  Ha
OCHOBE POCCUHCKUX
TPpaaUuIIMOHHBIX JAYXOBHBIX
LIECHHOCTEH, HaBBIKOB
OXpaHBkI, 3alIUThI,
BOCCTAHOBJIEHHUS  NPUPOJBI,

OKpYXarolieu cpenpl.



https://www.yaklass.ru/
https://foxford.ru/
https://fioco.ru/
https://2035school.ru/login
https://2035school.ru/login
https://mob-edu.com/
https://mob-edu.com/

KOBaJICHTHOM XUMHUYECKOH CBSI3U
(oOMEeHHBII ¥  JTOHOPHO-AKIETITOPHBIH).
Bonopoanas CBS3b. BaneHTHOCTD.
DIEeKTPOOTPHUIIATETHHOCTD. Crenens
okucIiieHHsI. VIOHBI: KaTHOHBI M aHHOHHI.

BemiecTna MOJICKYJISIPHOTO u
HEMOJIEKYIISIPHOTO CTPOCHHUS. 3akoH

IIOCTOSIHCTBA COCTaBa BEINECTBA. [HIBI
KPUCTAJNIMYECKUX pEMIETOK M CBOMCTBa
BemecTB.  IloHATHE 0  AWCHIEPCHBIX
cucrtemax. VICTHHHBIE ¥  KOJUIOMIHBIE
pacTBopel. MaccoBast 10y BeIECTBa

B pacTBope. Knaccudukanus
HEOpPraHUYeCKUX COCTMHCHHUH.
Howmenknatypa HEOpPraHUYeCKUX
BEIIECTB. I'eneTuueckas CBsI3b
HEOpPraHUYeCKUX BEIIECTB,

NPUHAMJICIKAINUX K PA3JIMIHbIM KJIACCaM.

ONMCAaHMHM COCTaBa M CTPOECHUS
BEILIECTB, I 00BsICHEHUS
OTHAEIbHBIX (DAKTOB M SIBICHHI.
OnpenensTe BUIABl XUMUYECKOU
cBsA3u  (KOBAJICHTHON, WOHHOM,
MeTaJIM4EeCKOl, BOJOPOIHOI) B
COEIUHECHUAX; TUII
KPUCTAJUINYECKON peleTK
KOHKPETHOTO BEILECTBA.
OmpenensaTs  BaJCHTHOCTh U
CTENEHb OKHCIIEHUS XHUMUYECKHX
JIIEMEHTOB B COEJUHEHHUAX
Pa3JIMYHOTO COCTaBa.

HpOBOI[I/ITI) BBIYHNCJICHUA C
HCIIOJIb30BAHUEM IIOHATUA
«MaccoBasd a0Jid BCIICCTBa B
pacTBOpPEC».

Tema 3. Xumnueckue

peakuun (5 u)

Xumuueckass peakuus. Kiaccubukarms
XUMHUYECKUX PEaKIMi B HEOPraHUYECKOMU
H OpraHUYeCcKOu XUMHH. 3aKkoH
COXpaHEHHUsIT MacChl BEIIECTB; 3aKOH
COXpaHEHUsT U INPEBpPALLEHUS IHEPIUU
npyU XUMHUUYECKHUX PEAKLUIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTH OT
pas3nuYHbIX (akTopos. O6paTumsble
peakumuu.  XHMMHUYECKOE  pPaBHOBECHE.
®dakTophl, BIHUAIOMNE Ha COCTOSHUE
XUMHAYECKOT0 paBHOBecus. [IpwHIIHAT
Jle- laTtenske.

DIEeKTpOIUTHYECKAS JTUCCOIHAIIHS.
CunbHBIE U cnabbie dnekTposuTel. Cpena
BOJIHBIX PAaCTBOPOB BEIECTB: KHCAs,
HeWTpalibHas1, wmejouHas. [lowsmue o

8000pPOOHOM noxazameie (pH)
pacmeopa. Peaknuu MOHHOTO OOMEHa.
T'uoponus opeaHuYecKux u

HeopeaHUu4YecKux eewecmsas.

OKHCITUTENHFHO-BOCCTAHOBUTEIbHBIS
peakuuu. Ilonamue 06 saekmpoause
pacniaeoé U pacmeopos  coJell.
Ilpumenenue s1exkmpoausa.

OOBICHATH 3aBUCUMOCTbD
CKOPOCTHM XMMHUUYECKOH pEeaKLUHu
OT Pa3TUIHBIX (PAKTOPOB.

OrmnpenensaTe XapaKTep CMEIICHUS
XHMHYECKOTO paBHOBECHS B

3aBHCHUMOCTH oT BHEIIHETO
BO3JEUCTBUSA (puHITIT Jle
[laTense).

CoOCTaBIISITh YpaBHEHHS] PEaKIHi
pa3IUYHBIX THWIIOB; TIOJHBIE U
COKpalléHHbIe HOHHBIE
YpaBHEHHs] peakIui, y4IUTHIBAs
YCIIOBHS, TIPU  KOTOPBIX OTH
peaKIuu UayT A0 KOHIIA.
[MoaTBepkmaTh  CyIIeCTBOBaHUE
TEHETUYSCKOW  CBS3HM  MEXIY
HEOPraHNYEeCKUMH BEIIECTBAMH C
[IOMOILBIO ypaBHEHHUI
COOTBETCTBYIOIIUX  XHMHUYECKUX
peakuuii.

ITpoBOAUTH, HaOJIr01aTh "
OIIMCHIBAThH XUMUYECKUI
SKCIIEPUMEHT: MO OMNPEACICHHUIO
cpenbl BOIHBIX pacTBOpoOB

Tpynosoe BOCIIUTAHUE,
OCHOBAHHOE Ha BOCIUTAHUHU
YBa)KEHUS K TPYAY,
TPYAALIAMCS, pe3ylbTaTaM
Tpy#a (CBOero W JApYrHX
Jmrofel), OpHeHTalWd Ha
TPYIOBYIO  JIESTEIBHOCTD,

HOJTy4eHHe npodeccun,
JMYHOCTHOE
CaMOBBIPAKEHNE B
HPOJYKTUBHOM,
HPaBCTBEHHO JIOCTOIHOM
Tpyae B poccuiickoM
00111eCTBE, IOCTHKEHNE
BBIIAIOIIIXCS PE3YIbTaTOB B
npodhecCHOHABLHOM
JIeSTEeIIbHOCTH.




JdemMoHcTpanuu
— MOJACJIN KPUCTATLIITUICCKUX pCIHéTOK;
— PAa3JIOKCHUC TICPOKCHUTa BOJOpOda B
OpUCYTCTBUU KaTaju3aTopa.

JlaGopaTopHble padoThI

— MpoBeJeHue peakuuii HOHHOTO
obOMeHa;
— ompeJeiieHne Cpebl pacTBOpPOB

BC€HICCTB C€ TIMOMOLIBIO YHHUBEPCAJIBHOTO
HUHAWKaTopa.

IIpakTHyeckas padora

Ne 1 BaumstHue pasnuuHbIX (DaKTOpPOB Ha
CKOPOCTb XMMUYECKON pEaKLUU.

Burunciaenuns

— pacyeTsl C HCIOJIb30BaHUEM MOHSATUS
«MaccoBas JLOIst PacTBOPEHHOIO
BEIIECTBAY;
— pacd€Thl 110 ypPaBHEHUSAM XHMHYECKUX
peakiuii, B TOM 4HCJI€ TEPMOXUMHUYECKUE
pacyEThI.

BEILIECTB, BBISIBICHUIO YCIIOBHIt
MIPOTEKAaHMUsI PEaKIuii HOHHOIO
oOMeHa, W3Y4YEHHUIO BIWSHHS
pa3sTHIHBIX (axTopoB Ha
CKOpocTh peakiuii. CremoBaTh
IpaBHIaM MOJIb30BaHUS
XUMHYECKOH TOCY 10 u
71260paTOpPHBIM 000PYAOBAHUEM.

[IpencraBnsaTh pe3yabTaThl
XUMHYECKOI0 OJKCIIEpUMEHTa B
hopme 3armcu ypaBHEHHH
COOTBETCTBYIONIMX pEakuui u
JIeJIaTh BBIBOABI Ha MX OCHOBE.

[IpoBoauts BBIYMCIICHUS o
YpPaBHEHUSIM XHMHYECKUX
peakuui, B TOM qucie

TEPMOXUMUYECKUE PACUYETHI.

Pazpgea 2.

Heoprannyeckast xumus (16 q)

Tema 4. HemeTa bl
(8 u)

Hewmeramner. IlomoskeHne HeMeTaLIOB B
HepHOZLH‘ICCKOﬁ CHUCTEMEC XHMHUYCCKHUX

3JIEMEHTOB pInG| MeHnpgeneena u
0CO0EHHOCTH CTPOCHHUS aTOMOB.
dusznyeckre  CBOMCTBA  HEMETAJUIOB.

Anmotponusi HeMeTaIoB (Ha TIpuMepe
KHCJI0poaa, cepbl, pocdopa u yriieposaa).

XHUMHUYECKHUE CBOMCTBA BaKHEUIIIUX
HeMeTasJioB (TaJlorTeHOB, CEphbl, a30Ta,
dbochopa, yrimepoma wu KpemHUSI) ©
1704 COeJTMHECHUI (oKCcHuIOB,
KHUCJIOPOACOIEPKALLINX KHUCIIOT,

BOJOPOIHBIX COCIUHECHUMN ).
[IpumeHeHue BaKHEUIINX HEMETAJJIOB U
UX COCOUHEHHH.

PackpeiBaTh CMBICT H3y4aeMBbIX
MOHATHN (BBLACTATH 1704
XapaKTEpHbIE MIPU3HAKN) u
MPUMEHSTh O3TH TOHATHUS IIPH

ONMCAHUHM COCTAaBa M CTPOCHUS
BEIIECTB, st 00BSICHEHHUS
OTAC/IBbHBIX (PAKTOB U SIBICHUMA.
OOBACHATH o0me
3aKOHOMEPHOCTH B HW3MCHCHHUU
CBOMCTB  HEMETAIIOB W  HUX
COCIWHCHUH C YIETOM CTPOCHUS
MX aroOMOB ¢ IIOJIOKEHHUS B

Ilepuonnueckoi cucTeMe
XxumMuueckux snementoB J[.U.
Meugeineena.

XapakTepu3oBaTh (OIHCHIBATH)

o0Ie XUMHUYECKHUE CBOMCTBA
HEMETAIJIOB, HWX BaKHCHUIIIHX
COEIUHEHUM, NOJTBEPKAAsl 3TO

POCCHﬁCKaH OJICKTPOHHAas
mkoJia POII
https://resh.edu.ru

SIKnacce
https://www.yaklass.ru

doxchopa
https://foxford.ru

DUOKO https://fioco.ru

«OTKpBbITasI IIIKOJIAY
https://2035school.ru/login

DKOJIOTUYECKOE

BOCIIUTaHUE,
CIOCOOCTBYIOIIEE
(hopMHpOBaHUIO
JKOJIOIMYECKON  KYJIbTYpBI,
OTBETCTBEHHOTO, OEPEKHOTO
OTHOLICHHA K  TIPUpPOAE,
OKpyKarouieli  cpeae  Ha
OCHOBE poccuiickux
TPaJULMOHHBIX  JTYXOBHBIX
LIEHHOCTEH, HaBbIKOB
OXpaHsbl, 3aIlUTHL,

BOCCTaHOBJICHUSI NIPUPOBL,
OKpY>Karollel cpebl.

Tpynosoe BOCIIUTaHHE,
OCHOBAaHHOE Ha BOCITUTAHHU
YBa)KEHUS K TPYyA4y,
TPYISIIUMCS, pe3yJibTaTaM



https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://fioco.ru/
https://2035school.ru/login

OInHCaHue puMepaMu
YPaBHEHHII  COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUil.

XapakTtepuzoBaTh BJIMSIHUE
HEMETaJIOB M UX COCAMHECHUH Ha
JKMBBIE OPTaHWU3MBI; OIMCHIBATh
NpUMEHEHHE B  Pa3IMYHBIX

obnacTsx MpaKTUYECKOM
JIeSITeIBHOCTH YeJI0BeKa.
PackpsiBaTh CYIIHOCTb
OKHUCIIUTEIIBHO-
BOCCTaHOBUTENIBHBIX peakuui
MTOCPEICTBOM COCTaBJICHUS

NEKTPOHHOTO  OajaHca  3THX
peaxuuii.

[IpoBoanuth peakuu,
MTOATBEP)KAIOIINE XapaKTepHBIC
CBOWCTBa H3yYaeMBIX BEIICCTB;
pacrio3HaBaTh OIBITHBEIM ITYTEM
aHWOHBI, TMPHUCYTCTBYIOIINE B
BOJIHBIX pacTBOpax.

HaGuronate u ONHCHIBATH
JIEMOHCTPAILlMOHHBIE OTIBITHI;
MPOBOANTH u ONHCHIBATh
XAUMUYECKUU JKCIIEPUMEHT
(mabopaTopHBIE M IPaKTHYECKHE
paboTHI).

[IpencraBnsaTh pe3ynbTaThl
XUMHYECKOTO JKCIIEpPUMEHTa B
hopme 3aMucH YpaBHEHHH

COOTBCTCTBYIOIINX peaK].[HfI u
JA€JaTh BbBIBOABI HA MX OCHOBC.

CnenoBathb IpaBUIaM
IOJIb30BaHUS XUMHUYECKOH
ocy 1o u 1a60paTOpPHBIM
000pyTOBaHUEM.

[IpoBOUTE  BBIYMCIIEHHS IO
YpaBHEHUSIM XUMHUYECKUX
peaxkuii.

CaMOCTOSITENIBHO  IIAaHUPOBaTb U
OCYILECTBIISATh CBOIO

IMO3HABATCIbHYIO JCATCIIbHOCTD,
INPpUHHUMATh AKTHBHOC Y4YaCTUC B

Tpyna (CBOero W JpyrHX
Jojei), OpUEHTalMH Ha
TPYIOBYIO  JIESTEIBHOCTD,

MOTyICHHE npodeccu,
JMYHOCTHOE
CaMOBBIPAKEHHE B
OPOAYKTHBHOM,
HPABCTBEHHO JIOCTOHOM
Tpyze B poccuiickoM
o011ecTBeE, JIOCTUXKEHUE
BBIIAIOLIUXCS PE3YJIBTATOB B
npoQeCCUOHATBHOM
JIeATEIbHOCTH.




Tema 5. Meranisl (8 4)

Metannbl.  [lonmoxenue
Ilepuonuueckoil  cucreme
3JIEMCHTOB pil| u
OCOOCHHOCTH  CTPOSHUSA  DIIEKTPOHHBIX
obosouek  atroMoB MertamuioB  OOmme
¢m3ugeckne cpoiictBa MeTauioB CIutaBbl
METaJIOB ONEeKTPOXUMUIECKUI psn
HaNpsKEHUN METAJUIOB.

METaJJIOB B
XUMHAYECKHAX
MenneneeBa

BayKHEHIITNX
KaJbIIUH,
XpOM,

XumMugeckue CBOMCTBa
METAJUIOB  (HATpUM, KaJui,

MarHui, aJlOMHUHHUKA, IUHK,
JKeJie30, Melb) U UX COEJIMHEHUH

OOmue crocoObl TMOJIYYeHHUS] METaJIJIOB

Mertamnypruss  Koppo3us ~ memannos.
Cnocober  3awyumel  om  KOppO3UU.
IIpumeHeHne METaAUIOB B  OBITY H
TEXHHUKE.

JdemoHncTpauuun
— o0pa3ubl HEMETAJUIOB;
— B3aUMOJEHCTBHE MeOU C a30THOM

KHUCJIOTOH pa3IMYHON KOHIICHTPAINH;
—  KoJuieKnusi «MeTajibl U CIUIaBbD).

JlaGopaTopHble ONBITHI

— Ka4YC€CTBCHHBLIC PCAKIMM Ha AaHWOHBI U
KaTHOH aMMOHMUS,

— B3aUMOJIeHiCTBHE TUJIPOKCHUJIA
aJllOMUHHUSI C pacTBOpamMHu KHUCIOT H
IeJIoueii;

— Ka4CCTBCHHBIC PCAKIMHN Ha KaTHOHBI
MECTAJIJIOB.

IIpakTuyeckne padoThI

Ne 2 PerreHue 3KCIEPUMEHTANIBHBIX 3a1a4
no teMe «Hemeramnnr»;

Ne 3 Perienue SKCIEpUMEHTANBHBIX 327124
no reme «Merannb.

TPYITIOBOMH y4eOHOM
JeATEeIbHOCTH.

PackpbiBaTh CMBICI HM3y4YaeMBbIX
TTOHATHI (BBLICIISTD ux
XapaKTepHbIe TIPU3HAKH) u
OPUMEHSTh ST HOHATHS IIpU

ONMCAaHWH COCTaBa M CTPOCHUSA
BEIIIECTB, hinid: 00BSICHEHUS
OTACIBHBIX (PAKTOB U SIBIICHUM.
OOBSICHATH ob1me
3aKOHOMEPHOCTH B HW3MCHCHUU
CBOICTB PJIEMEHTOB —

METAJUIOB M WX COCIUHCHUI C
y4ETOM CTPOCHUS UX aTOMOB H
nonoxxeHuss B Ilepuoauueckoit
CUCTEME XUMHUUYECCKUX DJICMCHTOB
.. Menneneena.
Xapaktepu3oBaTb (ONHCHIBATH)
o0mmue XUMHYECKHE CBOMCTBa
METaJLIOB, UX  BaKHEUIIHX
COCOWHCHUH, MNOATBEPXKIasi 3TO
OIMHUCAHUC npuMepaMu
YpaBHEHHII  COOTBETCTBYIOIINX
XUMHYECKUX peakuuii;
MPUMEHCHUE METaJUIOB B
pa3IUYHBIX O00JIACTAX, a TaKkKe
HCITOJIb30BaHUC ux JUTSE
CO3IaHUs COBpPEMEHHBIX
MaTepHaJIOB U TEXHOJIOTHH.
PackpriBaTh CYIIHOCTH
OKHCIIUTEIEHO-
BOCCTaHOBHTEIIbHBIX
ITOCPEICTBOM
3JIEKTPOHHOTO
peakuuii.
[IpoBoauts peaknuu,
MTOATBEPIKAAIOIINEC XapaKTCPHBIC
CBOWCTBA HM3y4YaeMbIX BEIICCTB;
pacro3HaBaTh OIBITHBIM IYyTEM
HOHBI METAaJLJIOB,
MPUCYTCTBYIOIUE B  BOIHBIX
pacTBopax.

peaxkuuit
COCTaBJIEHHS
OanaHca 3THUX




Buruuciaenus

— pacuéTel Macchl  BEIECTBA WM
00BEMa ra3oB IO HU3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WIM O00BEMY OIHOTO H3
YYacCTBYIOIIMX B  pEakUUH  BEILECTB;
pacu€tel  Maccel  (00BEMa, KOIMYECTBa
BEILECTBA) NMPOIYKTOB PEAKIMH, €CJIH OJTHO
13 BEILIECTB MUMEET NMPUMECH;

— pacuérel Maccel (00BEMa, KOIHYECTBA
BEIIECTBA) MPOIYKTAa PEAKIHH, €CIH OTHO
U3 BEUIECTB JAHO B BHJE pacTBopa C
OnpeAeaEHHON MaccoOBOM noJsei
pacTBOPEHHOIO BEIIECTBRA.

Hab6maronaTts " ONNCHIBATH
JEeMOHCTpaIlIOHHBIE OIIBITHI;
IPOBOJIUTH u OIHCHIBATh
XUMHYECKHUH 9KCHEPUMEHT
(mabopaTopHBIE ¥ IpPaKTHYECKHE
paboTHI). [IpencraBnsaTe
pe3ynbTaThl XUMHUYECKOTO
dKCIIEpUMEHTa B (opMe 3aIrucu
YpaBHEHHH COOTBETCTBYIOIINX

pea}(unﬁ U ACJaTh BBIBOJbI Ha HX
OCHOBCE.

CrnenoBatb IpaBHIaM
M10JIb30BAHUS XUMHYECKOH
MoCy 101 u nab0paTopHBIM
000pynOBaHHEM.

[IpoBoaUTH,  BBIYMCIICHUS IO
YpaBHEHUSIM XUMHUYECKUX
peakuui.

CaMOCTOSTEILHO IJIaHUPOBATh M

OCYIIECTBIIATH CBOIO
[O3HABATEBHYIO  [ESITEILHOCTH;
OPUHAMATh AKTHBHOE YyYacTHE B
IpyHIoBOH yueOHoit
JICSITETIbHOCTH.

Paznea 3. Xumus u xu3ub (4 9)

Tema 6. XumMus M KU3Hb
(4 9)

Poms XUMHUHU B obOecrieueHN
SKOJIOTUYECKOH, SHEPreTUYECKOU u
MMHUIIEeBON 6e30MmacHOCTH, pa3BUTHH
MCAUILIUHBI. Ilonsitue o Hay4YHbBIX
MeTogax IIO3HAHUA BCIICCTB nu
XUMHUYECKUX pEaKIUH.

IIpencraBmeHus 006 oOHmMX  HAYYHBIX

MPUHLMIIAX TPOMBIIUIEHHOTO MOJIYy4YEHUS
BaXKHEWIIMX BeuiecTB. YejloBeK B MUpe

BEIIECTB W MaTepUaJIOB: Ba)KHEHIINE
CTPOUTEIIbHBIE MaTepHuallbl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKH,
CTEKJIO, KepaMuKa, MaTepHalbl s
SJIEKTPOHUKH, HaHOMaTepHaIbl,
OpraHu4eckue u MHHEpaJbHbIE
ynobpeHus.

PaCKpLIBaTB POJIb XUMHUHN B
PCIICHUHN OHEPITECTUYCCKHUX,
CBIPBEBBIX n OKOJIOTHYECKHUX
npooaemM 4eJI0BEUeCTBa,
OIIMChIBATh OCHOBHBIC
HamnpaBJICHUA pa3sBUTHA
XUMHYECKOM HayKH "
TEXHOJIOTHH.

IIpumensTe IpaBuia
Oe3omacHOro  oOpaleHust ¢

BCIICCTBAMU, UCIIOJIIB3YEMBIMU B
HOBCE}}IHGBHOﬁ XKXU3HH, IIpaBHJIa
MOBEIACHUSA B LIEIAX c6epe>I<eHI/m
310pOBbA "u OKpYy’Karolen
NpUPOJHOM  Cpelbl; MOHUMAaTh
Bpea (OMacHOCTh) BO3ACHCTBHS Ha
JKHBBIE OpraHU3MBbl

Poccuiickast 21eKTpoHHas
mkosa POIII
https://resh.edu.ru

SKnacc
https://www.yaklass.ru

doxkchopa
https://foxford.ru

OUNOKO https://fioco.ru

((OTKDLITaH IITKOJIa»
https://2035school.ru/login

ITatpuoruueckoe
BOCIIMTAaHHE, OCHOBAHHOE Ha
BOCIIMTAaHMM  JIIOOBH K
ponHomy kpato, Ponune,
CBOEMY Hapoy, yBaXXEHHS K
JpyruM  Hapomam Poccuw;
HCTOPHYECKOE
MIPOCBEIIEHHE,
(dhopmupoBanue
poccuiickoro
HallMOHAJILHOTO
HCTOPHYECKOTO
poccuiickoin
HJAEHTHYHOCTH.

CO3HaHUA,
KyJIbTYpPHOH



https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://fioco.ru/
https://2035school.ru/login

XuMHsT M 370pOBbE YEJIOBEKa: IIpaBHIIa
HCII0JI30BAHUS JIEKapCTBEHHBIX
MpernapaTos; npaBuIia 6e301acHOro
WCIOJIb30BaHUsI  MPEnapaToB  OBITOBOM
XMMHUU B [MOBCEHCBHOW >KH3HH.

ONpeIeIEHHBIX BEIIECTB, CMBICT
mokazarens IIJIK, moscHaTe Ha
puMepax CrocoObl YMEHBIIICHHSI
U TPEeNOTBPAILICHUS WX BPEIHOTO
BO3JE€UCTBHA.

AHanm3upoBaTh W KPUTHUECKHU
OLICHUBATh nH(OpMAaITHIo,
CBA3aHHYKDO C XHMHYCCKUMU
npoleccaMyd M WX BIUSHHUEM Ha

COCTOSIHUE OKpYy>Karoleun
cpensl.

Hcnons3zoBath NOJy4YeHHbIE
3HAHUA M TPEACTaBICHHUS O
chepax NeATeITbHOCTH,
CBSI3aHHBIX c HayKOH u

COBPCMCHHBIMHU TCXHOJIOTUAMU,
KaKk OCHOBY IJid1 OpHUCHTAllUU B

BBIOOpE cBoeH Oynmymieit
npodeccuoHaIbHOM
JIeSITEIIBHOCTH.

ITpunumars y4actue B
00CyX)ISHHHU npoosem
XUMHUYECKOH U 3KOJIOTHMYECKOH
HanpaBJICHHOCTH, BBICKA3bIBAaTh
COOCTBCHHYO TTO3UIINIO o
mpobneme u npemiaraTh

BO3MOKHBIC ITYyTH eé PCHICHMUS.

OKonornaeckoe
BOCIHTaHUE,
CIoCcOOCTBYIOIIEE
(hopMupoBaHHIO
9KOJIOTHYECKOH  KYJIBTYPHI,
OTBETCTBEHHOTO, OepexHOTro
OTHOIIEHHWS K  TPHUPOJE,
OKpyXaromieii  cpene  Ha

OCHOBE pOCCHIiCKUX
TPAJULMOHHBIX  JTYXOBHBIX
LICHHOCTEH, HaBBIKOB
OXpaHbl, 3aIUTHI,

BOCCTAHOBIICHUSI  TIPHPOJIBI,
OKpy>Karouieit cpesl.




INPUJIIOKEHHUE

OINNCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUA
OBPA3OBATEJIBHOTI'O ITPOLHECCA

1. IleyaTHble MOCOOUA

1.1. Cepus Tabaull 10 OpraHUYECKON U HEOPraHMYECKON XUMUU.

1.2. PykoBojacTBa Juisi 1a0OpPaTOPHBIX OMBITOB M MPAKTHYECKUX 3aHATHH 1o xumuu (10-11
KJIACChI).

1.3. COOpHHKH TECTOBBIX 3a/IaHUH I TEMAaTUYECKOTO U UTOTOBOTO KOHTPOJIS.

2. YueOHo-1a00paTOpHOE 000pYyT0BaAHHE

2.1. HaGop aJia MOI€TUPOBaHUS CTPOCHHSI HEOPTaHUYECKHUX BEIIECTB.

2.2. Komnexuuu: «Bonoknay, «I[lnactmaccer», «MeTamibi».

2.3. Habop asist MoJenmupoBaHus CTPOCHUSI OPTaHUIECKUX BEUIECTB.

2.4. Komnexmun: «BonokHa», «KaMeHHBIA yroiab W HIPOAYKTH ero nepepadoTkm», «Kaydyky,
«Hed1p 1 BaxkHeilmme npoayKThI ee nepepadoTkmy, «IlmactmMacchbi».

3. Yu4eOHO-mpakTH4YecKOe 000pyI0BaHHE

3.1. Mukponaboparopust sl XAMHYECKOTO IKCIIEPUMEHTA.

3.2. Ha6op Nel OC «Kucnotsm».

3.3. HaGop Ne3 OC «I'uapoKcHuab».

3.4. Habop Ne5 OC «Metambl» Mablil.

3.5. Ha6op Nel2 BC «Heopranuueckue BEIIECTBaAY.

3.6. Habop Ne 19 OC «YraeBogopoas».

3.7. Habop Ne 20 OC «Kucnopoaconepkaiiue OpraHMuecKue BeLIeCTBay.

3.8. Habop Ne 21 OC «KucnoTsl opraHuuecKue».

3.9. Habop Ne 22 OC «YrneBoibl. AMUHBI.

3.10. HaGop mocyasl 1 pUHAJICKHOCTEN JJI1 YICHHUYECKOTO KCIIEPUMEHTA.

4. MaTepua/jibHO-TeXHUYeCKoOe o0ecrevyeHue:

4.1. Harnsaaple TocoOMsl: cepuu TaOMUI] IO  XUMUU, KOJIJIEKIIUU, MOJIEIH MOJIEKYJ, Ha0OpbI

MoJIeJIel aTOMOB JJISi COCTABIICHHS MOJIENEeH MOJIEKY KOMIUIEKT KPUCTANTMYECKUX PEIIETOK.

4.2. TIpubope, HAOOPHI TMOCYABI, JTa0OPATOPHBIX TNPHUHAUICHKHOCTEH JJISI XHUMHYECKOTO

JKCIIEpUMEHTa, Habopbl peakTuBoB. Hamnume maGopaTopHOro 00OpYIOBaHHMS M PEAKTUBOB

No3BOJIsIeT (HOPMHUPOBATh KYyJIbTYpy O€30macHOr0 oOpalleHHs C BElIECTBAMH, BBIMOIHAThH

HKCHEPUMEHT TIO0 PACHO3HABAHUIO BAKHEHIIMX OpPraHMYECKHUX BELIECTB, IPOBOAUTH

OKCIICPUMCHTAJIbHBIC pa6OTI)I HCCICA0BATCIIBCKOI'O XapaKTepa.



4.3. Hanmuume xommproTepa U MYJIBTUMEIUHHOTO MPOEKTOpa B Kjlacce, JOCTyNa B KaOWHETE K
pecypcam UHTepHET, HATMYME KOMIUIEKTa KOMITAKT-IUCKOB IO MPEAMETY MO3BOJISIET CO31aBaTh
My.]'[BTHMGI[HﬁHOC COIIPOBOXKACHUC YPOKOB XHUMHHU, IIPOBOJUTH yYallIUMHUCH CaMOCTOSITEIILHBIN
MOMCK XUMHUYECKOW MH(POPMAIINH, UCIIOIb30BaTh KOMITBIOTEPHBIC TEXHOJIIOTUH ISl 00pabOTKU U

nepenayu XuMuiecko nHpopMaiuu, e€ mpeiCTaBiIeHHs B pa3IU4HbIX (hopMax.

Y4yeOHoe 1 yueOHO-MeToAuYecKoe o0ecneueHue

1. Ta6puensn O.C., Octpoymon WU.I'., CinagkoB C.A. Xumus. 10 knacc. ba3oBelii ypoBeHb:

yue0. st o01eo0pa3oBar. yupexaeHui, 2-e uznanue — M.: [Ipocsemenue, 2020

2. Tabpuensn O.C. Xumus. 10 knacc. [IpodunbHbiii ypoBeHb: MeToA. mocodue. - M.: JIpoda,

2014

3. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [po3znoB A.A., Jlyaun B.B. Xumus. 10

Kiacc. YrnyOJeHHbI ypoBeHb: y4eO. s o0meoOpa3oBaT. yupexIeHu#, 7-¢ u3JaHue,

crepeorurt. — M.: JIpoda, 2020

4. Taopuensu O.C., Xumusa. 11 kmacc. ba3oBwiii ypoBeHb: yueb. misi oOmieoOpa3oBar.

yupexaenuit. — M.: Ipoda, 2015

5. Tabpuensn O.C., JlbicoBa I'.I'. Xumusa. 11 kmacc. YrimyOneHHBIH ypoBeHb: y4eO. ais

obmeobpasoBar. yupexaenuii. — M.: [Ipoda, 2014

6. Tadpuensa O.C., OctpoymoB W.I'. HacronpHas kaura yumrens. Xumus. 10 kmacc. — M.:

Hpoda, 2014

7. Ta6puensn O.C., bepéskun II.H., YmakoBa A.A. u ap. KoHTposbHBIE U TPOBEPOUHBIE

pabotsl no xumui. 10 kiacc — M.: Jlpocda, 2014

8. Tabpumensn O.C., [Tonkosa T.H., KaprioBa A.A. Oprannueckas xumusi: Meron. moco6ue. 10
kiacc. — M.: IIpocsemienue, 2014

9. Tab6puensn O.C., Barnuna JI.II. Xumuueckuil 3KCIEpUMEHT MO OpraHuyeckoil xumuu. 10
kiacc. — M.: [lpoda, 2014

10. Tabpuensa O.C., OcrtpoymoB W.I'. Xumusi Ui TIKOJGHUKOB CTApPIIMX KJIACCOB M

MOCTYTAIOIINX B BY3bI: yueb. mocobue. — M.: Jlpoda, 2014

JlomoJIHUTeIbHAS JIUTEPaTypa AJs yYUTes

1. Jlupun P.A., Maprynuc B.b. Xumus. 10-11 knaccel. JJunaktuueckue matepuainsl. (Tectsl u
npoBepouHsle 3afanus). — M.: Ipocda, 2014
2. Papeukwuii A.M. Kontponbnsie pabotsl mo xumuu B 10-11 kmaccax: mocobue anst yaurtens.

— M.: IIpocBemienue, 2015
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JonosHUTeILHAS JUTEPATypa AJs yYeHUKA

1. Crenun b.J[., AmukbGepoa JI.FO. 3anumarenbHbie 3amaHuss U 3(PGEKTHBHBIC OMBITHI 10
xumun. — M.: [poda, 2014
2. Apremenko A.U. [Ipumenenne oprannueckux coenunenuit. — M.: poda, 2014
3. KapuoBa A.A., Jleekun A.H. Opranuyeckas XuMUs: WUIIOCTpUpoBaHHbIM Kypc: 10(11)
KJ1acc: nmocodwue s yuanuxcs. — M.: [Ipocsemenue, 2015.
4. VYmxkanoa B.H., Moanuauc H.B. Xumus: KoHkypcHbIe 3aaHusi U OTBETHI: TIOCOOHME ISt
nocrynatouux B BY3s1. — M.: IIpocsemenue, 2015.
HNuTtepHer—pecypcenl u nugposbie o0pasoBatenbHblie pecypesl (LIOPbI)

1. http://www.edu.ru — IleHTpanbHblii 00pa3oBaTENIbHBIA MOPTal, COAEPKUT HOPMATHBHBIC

AOKYMCHTBIL MI/IHI/ICTepCTBa, CTaHAapThl, I/IH(1)OpMaI_II/IIO O IMPOBCACHUC OKCIICPUMCEHTA, CCPBEP

MHGOPMAIIMOHHON MOAIEPKKH EQMHOTO rocy1apcTBEHHOTO K3aMeHa.

2. http://lwww.fipi.ru — mopran UH(GOPMALMOHHOW MOJJICPKKU EIAUHOTO TOCYIAPCTBEHHOTO

OK3aMCHa.

3. http://www.chemnet.ru — snexTpoHHas OMOIMOTEKA [0 XUMUH.

Crnmcok J1adopaTOpHBIX U MPAKTUYECKHUX padoT

Ne \ Tema:

10 kaxace

M3roroBnenne Mojienen MOJIEKYJ aJTKaHOB

H3zroroBneHnue Moaenei MOJICKYJI aJIKCHOB

O3HakoMJIeHHE ¢ 00pa3laMH KayuyyKoB

H3roroBnenne Moaeau MOJICKYIJIBI alICTUJICHA

CBoiicTBa Kpaxmaia

CBOiiCTBA TITIOKO3bI

CBoiicTBa TIUIEpUHA

OO |INOO| B IWIN|F-

CBolicTBa YKCYCHOM KHCIIOTBI

10 | CaoiicTBa )XHpOB

11 | CsoticTBa O€EIKOB

12 O3HaKOMIICHHE C KOJUICKIIMEH IJ1acTMacC U BOJIOKOH

13 O3HaKOMIICHHE C KOJIICKIIHEH IJ1aCTMacC, BOJIOKOH M Kay9YKOB

11 kaace

1 | O3HakomiIeHHE C MUHEPAJIbHBIMHU BOAAMU

2 Onpenenenne TUNA KPUCTAUIMYECKON PENIETKH BENIECTBA M ONMMCAHUE €r0 CBOWCTB

3 | Peaknuu obMeHa, naymue ¢ 00pa3oBaHUEM OCaJIKa, Ta3a U BOJbI

4 | IlomyyeHue KuCIOpOJa pAa3IOKEHHEM IEPOKCHAA BOJOpPOJa C IOMOIIBI0 KaTalnu3aTropa
(MnO2) u kaTanassl cbporo Kaprodens

5 | Paznuunble ciiyyau ruiposmsa coyiei

6 | 3HaKOMCTBO C 0Opa3amMu HEMETAJUIOB M UX MTPUPOIHBIMH COCTUHEHUSIMHU.

7 HcneiTanue PaCTBOPOB KHUCJIOT HHAWKATOPAMU
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B3auMozneincTeue COISHOM KHUCJIOTBI M pacTBOpa YKCYCHOM KHCIOTBI C MeTaluIaMH,
OCHOBAHUSIMH, COJISIMHU

9 HcnplTanue pacTBOPOB OCHOBAHUM MHIUKATOPAMM.
10 | ITosyveHue u CBOMCTBA HEPACTBOPHUMBIX OCHOBAHUM
11 | UcnplTanue pacTBOPOB COJIEH MHAMKATOPAMU
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