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PabGouast mporpamMmma OpHUEHTHpPOBaHA Ha IIEJEBBIE MPUOPHUTETHI, CPOPMYIHPOBAHHBIC B
benepanpHON paboueil mporpaMMe BOCIIUTAHUS U B paboyeil mporpaMme BOCITUTAHUS
MBOY «COII Noy

OO1miee 4nCIIO 4acoB, OTBEACHHBIX Ul M3YYECHUS XMMHH, HA 0Aa30BOM YPOBHE CpPEIHETO
obmiero obpaszoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hegemo), B 11
kiacce — 34 gaca (1 gac B Henemo).

COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHNYeCKOH XMMHUH

[IpenMer opraHMueckoil XMMHUHU: €¢ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYECHUE B IOJyYECHUU
HOBBIX BEIIECTB U MaTepHasoB. Teopus CTpOEHUs OpraHUuecKux coequHennii A. M. bytneposa,
e¢ OCHOBHbIE TmoONOKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHMYECKUMX BemecTB. [ omornorus,
n3oMepusa. XuMuieckas CBsI3b B OpraHMUECKUX COCTUHEHMSIX — OMHAPHBIEC U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccuukauMu  opraHuueckux  BemiectB.  HomeHnknarypa
OpraHMYECKUX COEJMHEHUH (cucreMarudeckas) W TpPUBHAJIbHbIE Ha3BaHUS Ba)KHEHUIIMX
IIPEACTABUTENIEH KIIACCOB OPTAHUUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BEIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJEHWE W OMNHMCAaHUE JAEMOHCTPALIMOHHBIX ONBITOB TIO
HPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPH HarpeBaHUH (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psa. Mertan m 3TaH — npocTeilmmne
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBAa (PEaKklUWU 3aMEIIeHHs H
TOpEeHUs ), HaX0XICHUE B IPUPOJIE, MOTyUEHHE U TPUMEHEHHUE.

AJKeHBI: cOCTaB M CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NpocTeiine
NPEJCTaBUTENIN AaJKEHOB: (U3MYECKHEe M XHMUYECKHE CBOMCTBA (peakiuu THIPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATallUY, OKHCIIEHUS U MOJIMMEPHU3AlINN ), TOTYyYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyTtaaues-1,3: cTpoeHue, BaXKHEUIINE XUMUYECKHE
cBOMcTBA (peakuus noauMmepusanun). [lomyueHrne CHHTETHYECKOro KaydyKa 1 Pe3HHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHMUECKHH psii. AUETWIeH —
MIPOCTEHIINNA IPEICTaBUTENb aJIKHHOB: COCTaB, CTPOCHUE, (PU3HUECKHUE U XUMUYECKUE CBOMCTBA
(peakiy ruIpUpOBaHUs, FAIOTeHUPOBAHUS, THAPATALIUHU, TOPEHHUS), TOJTy4YEHHE U IPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (u3MdYecKMe M XHMHUYECKHE CBOICTBa (peakuuu

TaJIOTEHUPOBAHUS U HUTPOBAaHMsI), NOJyUYEHUE U NPUMEHEHue. 1o1yon: cocmas, cmpoeHue,

@uszuueckue u xumuyecKue cOUCMEa (PeaKyuu 2ar02eHUpoOSanUs U HUMPOBAHUs), NOTYYeHUe U
npumenenue. TOKCMYHOCTb  apeHOB. ['eHeTmueckas CBsI3b MEXKAY  YIUVIEBOJOPOJAMH,
MPUHALICKANUMU K PA3JTMYHBIM KJIaCCaM.
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[IpupoHble HCTOYHUKU YIIIEBONOPOJOB. IIpupoaHblifl ra3 U nomnyTHele HEPTAHBIE Ta3bl.
Hedpts u e¢ mnpoucxoxnaenue. CrocoObl mnepepaboTku He(TH: TeperoHka, KpEeKUHT
(TepMHUUECKHid, KaTadUTUYeCKuil), nupoaus. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOLYyKThI €ro NepepadoTKH.

OKCIIepUMEHTAIIBHBIE METOJIbl M3YUYEHMs BELIECTB U MX IPEBPALICHUNA: 03HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydykoB M pe3uHsbl, koyuiekiuu «Hedte» n «Yromnb», MosenupoBaHue
MOJIEKYJI YIJIEBOAOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHHE NPAKTUYECKON paboThI:
MOJIy4EeHHE 3TUJIEHA U U3YYEHUE €ro CBOMCTB.

PacuéTnble 3anaun.

Bbluncnenuss 1mo ypaBHEHUIO XUMHUYECKOM peakuumu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIeCTBA WJIM IMPOAYKTAa PEAKIMU [0 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJTYKTOB PEAKIINN).

Kucsopoaconep:xamue opranudeckue coeinHEeHHUs

[IpenenbHbple ONHOATOMHBIE CHUPTH. MeTaHON M 3TaHON: CTpPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (pEeaklMM C aKTUBHBIMM METaJlJlaMM, rajlor€HOBOJOPOJAMH, TOpEHHE),
IIpUMeHeHne. BonopoiHble CBSA3M MEKIY MOJIEKYJaMu CIIUPTOB. [[eficTBME MeTaHOJa U ATaHOIa
Ha OpPraHu3M YeJIOBeKa.

MHoroaToMHble CHMPTBI. OTWICHIVIMKOIAb M IJIMLIEPUH: CTpOeHHue, (usnueckue u
XMMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO IIEJOUYHBIMY METAJUIAMU, KAUECTBEHHAs PEaKLMsl Ha
MHOTOaTOMHBIE CcrHHpThl). JleiicTBue Ha opraHu3M uyenoBeka. [IpuMeHeHHe IIMIEpUHA H
ATUIICHIJIUKOJIS.

®deHo: CTpoeHUE MOJEKYNbl, (DHU3NYEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpnerunpl M Kemouwvl. DOpPMaNbAETHI, aUeTANbACTHI: CTPOCHHE, (U3HYecKue u
XMMHUYECKHE CBOMCTBA (pEaKIMM OKHCIEHUS U BOCCTAaHOBJIECHUS, KAaUECTBEHHbBIE PEAKIUM),
HOJIy4EeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeiebHble KapOOHOBBIE KHCIOThl. MypaBbuHAst M YKCYCHasl KUCIIOTHI:
CTpoeHHE, PU3NUYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Kilacca KUCIIOT, peakuus
TepuUKaNMN), TOoNydeHHe U mpuMeHeHne. CreapuHOBAas W OJICMHOBAs KHCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCJIOT. Mblja KaK COJM BBICIINX KapOOHOBBIX KUCIIOT,
UX MOIOILIEE IEUCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KApPOOHOBBIX KHUCIOT. ['MAPOIM3 CIIOKHBIX 3(HUPOB.
Kupsl. I'mpponus xxupos. [Ipumenenue ;xupos. buonorudeckas posb KUpPOB.

VYrieBosl: cocTaB, KIacCU(pHUKaIMS YTIIeBOJ0B (MOHO-, M- U Moyiucaxapusl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJBbI, (U3NYECKHE M XUMHUYECKHUE
cBoiicTBa (B3aumogelictBue ¢ ruapokcuaoM menu(ll), oxucieHne aMMuadHbIM pacTBOPOM
okcuna cepeOpa(l), BoccTaHoBiIeHHE, OpOXKEHHE TIUIIOKO3bI), HAXOXKIEHUE B MPUPOJE,
npuMeHeHue, Ouonoruyeckas poib. Porocunre3. Ppykro3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnmtonosa kak npupoiHbsle mnoiuMepsl. CTpoeHre Kpaxmalia U LEeJUTH0I03bI.
dusnyeckre u XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KAaueCTBEHHAs! PEakIUs ¢ HOJI0M).

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BELIECTB M MX IPEBPALLEHUI: IPOBEICHUE,
HaOJIOIGHUE W ONMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAaueCTBEHHBIE
peakMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaom wmeau(ll)), mHoroaToMHBIX
cnupToB (B3auMopeiictBue rmuepuHa c ruapokcugoMm menu(ll)), ampaerunoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuaa cepebpa(l) u rumpokcumom wmenu(ll), B3aumoneiicTBue
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KpaxmMajla C MOJOM), IPOBEICHHE IPAKTUYECKOH paboThl: CBOWCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuérHble 3a1aun.

Bblunicnienuss 1O ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMWYECTBA
MCXOJIHOTO BEIECTBA WJIM TMPOAYKTAa PEaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU MPOAYKTOB PEAKIIIH).

A3zoTcozepikaliye OpraHuueCcKie COeAUHEHHUS.

AMUHOKHCIIOTBI Kak aMm@oOTepHble OpraHudyeckue coennHeHus. Dusmueckue u
XUMHUYECKHE CBOICTBA aMUHOKUCIOT (Ha mpuMepe IMLKHA). buonorumueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuabt.

benku kak NpupoJHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsi CTPYKTypa OenkoB. XHMHMUYECKHE CBOWCTBA OENKOB: THJIPOJIM3, JAEHATypauus,
KaueCTBEHHBIC PEaKIIMK Ha OEJKH.

OKCIIepUMEHTAIbHbIE METOJbl M3Y4EHHUs BELIECTB M MX IPEBpAllCHUi: HAOIIOJeHHUEe U
ONUCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus OCJKOB IpU HarpeBaHUM, I[BETHbIE
peakiuu O0eIKoB.

Bbicokomoseky isipHbIe coeIMHEeHUs

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COCIMHEHHMH: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CPEIHAs MOJeKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — NOTMMEPU3AIIHs U MOJIMKOHCHCALINS.

DKClepUMEHTAIbHbIE METOJIbI M3YYEHHUs BELIECTB U MX MPEBpAIlEHUI: 03HAKOMIIEHHE C
0o0pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYyKOB.

MexXnpeamMeTHbIE CBSI3H.

Peanuzanus MexXnpeIMETHbIX CBSA3€HM MpU U3ydeHHM opraHuyeckoil xumuu B 10 kiacce

OCYILLIECTBIISICTCS. Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK U
HOHATHH, SBJISIOIINXCS CUCTEMHBIMU JIJIs1 OT/IENIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.
OOme ecTeCTBEHHO-HAay4yHbIE IMOHATHUSA: SBJICHHE, HayuyHbIH (aKT, TUMOTe3a, 3aKOH,
TEOpusi, aHalu3, CHHTE3, KIAacCU(UKAIMA, TMEPUOANYHOCTh, HAOIIONEHHE, W3MEPEHHE,
HKCIIEPUMEHT, MOJCITUPOBAHHE.

®dusuka: MaTepusi, JHEPIus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPT€TUUECKUI YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BENISCTBA, (PM3NICCKUEC BEIIMYUHBI U CITUHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranusMm, Omocdepa, oOMEH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKN aKTHBHBIE BelecTBa (O€IKH, yIIeBOAbI, JKUPbI, (PEPMEHTHI).

I'eorpadusa: MuHepanbl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOMAEMble, TOIUTUBO, PECYPCHI.

TexHonorus: nuieBble NPOAYKThI, OCHOBBI pallMOHAILHOIO ITMTAHUS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKUE MTpenapaThl, MaTEpPUaJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUA
Teopernueckue 0CHOBBI XMMHUHU

XuMudeckul aneMeHT. AToM. Sapo aroma, H30TOIBL. OJEKTpOHHass 000J04YKa.
DHepreTHYecKue YpOBHH, TIOTyPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- 2eMeHThl. OcoOeHHOCTH
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pacrpeziesieHus: 3JEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DnekTpoHHass KOHPUTYpAIHS aTOMOB.

[lepuonnueckuii 3akoH W Ilepuommueckas cucrema xXuMHuecKux daeMmeHTtoB JI. M.
MenpneneeBa. CBs3b NepUOAUYECKOTO 3akoHa U Ilepumonnueckoid CHCTEMBl XUMHUYECKHUX
sanemenToB JI. V1. MenzeneeBa ¢ COBpEeMEHHOUN Teopuel CTpPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XMMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TPYIIaM U MepuojaM. 3HaueHrEe MePUOIUIECKOro 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsi3b. BHJIbI XUMHUYECKOM CBsI3M (KOBaJIGHTHAs
HETOJSIpHAsT W TOJSpHAs, MOHHAs, MeTajuimyeckas). MexaHu3mbl 00pa3oBaHMs KOBAJICHTHOU
XUMHYECKON CBsI3U (OOMEHHBIN M JOHOPHO-AaKIENTOPHBIN). BomoponHas cBs3b. BaneHTHOCTS.
DIIeKTpOOTpULATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MONEKyISIpHOTO M HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BelIECTBA. THUMBl KPUCTALIMYECKUX PEHICTOK. 3aBUCUMOCTh CBOWCTBA BEILIECTB OT THIA
KPUCTAJUIMYECKON PELICTKH.

[TonsiTre 0 AUcnepcHbIX cucTeMax. MICTUHHBIE U KOJITTOUIHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Knaccudpukanus HeopraHmdyeckux coeauHeHuil. HoMmeHknaTypa HeopraHMYecKHX
BEIIECTB. ['eHeThyeckasi CBsI3b HEOPTraHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3TUYHBIM
KJ1accam.

Xumunyeckass peaxkuus. Knaccupukanus XUMUYECKMX peaklMid B HEOPraHWYECKOM U
OpraHUYECKON XMMHUU. 3aKOH COXPAaHEHUSI MAacChl BEILIECTB, 3aKOH COXPAHEHUS M MPEBPAILICHUS
SHEPTUHU MPU XUMHYECKUX PEaAKIUAX.

CkopocTh peakiuy, e¢ 3aBHCHUMOCTh OT pa3nu4HbIX (akTopoB. OOpaTUMbIE peakKIvu.
Xumuueckoe paBHoBecue. DakTopbl, BIUSIONIME HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHUS.
ITpunnun Jle [latense.

Onexrponuruyeckas auccouuanus. CuibHble M cinadble 3JeKTpoiauTsl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KHUCIAs, HEUTpalIbHAs, IETOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU.

DKCIEepUMEHTAIbHBIE METOJbl M3YUYEHMsI BEIIECTB M WX TNPEBPAIICHUN: JIEMOHCTpAIus
tabmun «lleprognyeckas cuctema xumuueckux syeMeHtoB J[. M. MenpaeneeBay, u3ydeHwue
MoOJIeTiell KPUCTAJUIMUECKUX PEIICTOK, HAaOMI0JeHHe U OMHMCaHWE JEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3fIoKEHHE TMEPOKCHIa BOJOpOAa B NPHUCYTCTBUM KaTajlu3aropa,
ONpeJIeJIEHUE CPeJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATBHOIO MHIAUKATOPA, PEaKlUu
MOHHOTO OOMeEHa), MpOBEJCHHE MpPAaKTHUeCKOH paldoThl «BnusHue pa3nuuHbIX (aKTOpPOB Ha
CKOPOCTb XUMHUUYECKOU PEAKIINI.

Pacuérnrie 3agaun.

Pacuérel Mo ypaBHEHUSAM XUMHUYECKUX PEAKITHI, B TOM YHCJIE TEPMOXUMHUYECKUAE PACUCTHI,
pPacyeThl C UCMIOJIb30BAHUEM TMTOHSATHUS «MACCOBas 0JI BEILIECTBAY.

Heopranuyeckasi xumus

Hemerannbl. Ilonokenue HemetaimioB B Ilepronuueckoil cucTeMe XUMHUYECKHX
anementoB JI. M. MenzaeneeBa M 0OCOOEGHHOCTH CTpoeHHsI aToMoB. Du3nyeckue CBOWCTBA
HEMETAIIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoaa, cephl, hocdopa u yriaepoaa).

XVUMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETA/UIOB (TAJIOT€HOB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHHH (OKCHAO0B, KUCIOPOACOAEPIKAMNX KUCIOT, BOAOPOIHBIX
COCIIMHEHUH ).

[IpuMeHeHne BaKHEUILINX HEMETAIUIOB U MX COCTMHEHUM.
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Mertambl. [Tonoxxenne meramioB B [lepuoanyeckoil cucteMe XUMUYECKUX 3JI€MEHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOCHUS IEKTPOHHBIX 00004YeK aToMOB MeTaioB. OOriue
¢uznyeckue cpoiictBa MeTaiyioB. CIIaBbl METAUIOB. DJIEKTPOXUMHUYECKUH psAJl HaNpPsLKEHUN
METaJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATpHUM, Kalud, KajablUd, MAarHuu,
ATIOMUHHM, IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUM.

O06mme criocoOb! MOTy4YeHUsT MeTauIoB. [[puMeHeHne MeTaIoB B OBITY U TEXHHKE.

DKCIEPUMEHTAIbHBIE METOJbl H3Y4Y€HHs BEUIECTB M UX MPEBpallleHHUl: H3ydeHUe
KOJUTeKIun «MeTalipl M CIUIaBbD», OOpa3llOB HEMETAIIOB, PEHICHHE 3KCIEPUMEHTAIBHBIX
3a1a4, HaOJIOJICHWE W  ONHMCAaHWE JCMOHCTPAIIMOHHBIX W  JIA0OPATOPHBIX  OIBITOB
(B3aMMOJIEHCTBHE THUAPOKCHJIA ATIOMHUHHS C PAaCTBOpPAMHM KHCJIOT W IIEJI0YeH, KauyeCTBEHHBIC
peaklMi Ha KATUOHBI METAJIOB).

PacueTnbie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJHUYECTBY BEIICCTBA,
Macce Wi 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, pacdeThl Macchl (00BEMa,
KOJIMYECTBA BEUIECTBA) MIPOIYKTOB PEAKIIUHU, €CIIH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Ponps xuMuu B o0ecniedeHNH SKOJIOTHYECKON, SHEPTETHUECKOW U MUIIEBON 0€301MacHOCTH,
pa3BUTUM MeAULMHbL. [loHSATHE O HaydyHBIX METOJaX MO3HAHUS BELIECTB U XMMHYECKUX
pEeaKIHii.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIMIIAX IPOMBIIUICHHOTO TOTyYSHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUATOB: BAXXHEHIINE CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPacku, CTEKJIO, KepaMHKa, MaTepHalIbl ISl DJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAITbHBIC YI0OPECHHUS.

XUMHUA W 3I0pOBbE 4YEJIOBEKa: MpaBWja HUCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOT0 HCIONIb30BAHMSI MPENapaToB OBITOBOM XMMHUHU B TIOBCETHEBHOM JKU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPH M3ydeHUH OOIIel U HEOPraHWYECKOH XUMHUH B
11 kyacce OCyIIECTBIISETCS Yepe3 MUCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHM,
TaK W MOHATHM, SIBJISIOLIUXCS CUCTEMHBIMU ISl OTACJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKIIA.

OO0mume ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAY4YHBIM (pakT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJm3, CHUHTE3,  Kiaccudukanus, MEePUOJIUYHOCTh,  HAOJIO/IeHUE, IKCIIEPUMEHT,
MOJEJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusuka: Marepusi, SHEPrusi, Macca, aToM, dSJEKTPOH, MPOTOH, HEUTPOH, HOH, W30TOI,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3MUCCKUE BETMYMHBI U €AMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIICCTB B OpTraHU3ME.

['eorpadmusi: MuHEpanbl, TOPHBIE TOPOJIBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTLTUBO, PECYPCHI.

TexHoJorus: XHMHYECKas MIPOMBIIIIIICHHOCTb, METaJuTypTHsl, MIPOU3BOICTBO
CTPOUTEIBHBIX MaTepUaJioB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MHIIEBas
MIPOMBINIUICHHOCTh, (papMareBTUYECKass MPOMBIIIIEHHOCTh, TPOU3BOJACTBO KOCMETHYECKUX
MpenapaTroB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaTEPHUANIOB, 3JEKTPOHHAs MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHUH.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjibTaTaM OCBOEHHS OOydaroIIUMUCS
IporpaMM CpeAaHero olIiero oopazoBaHMsl (JINYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM).
Hay4Ho-meTonu4eckoil OCHOBOM st pa3pabOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
IpOTrpaMM CPeHEro o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOIXO/.

B cootBeTcTBUM € CHUCTEMHO-AESTENBHOCTHBIM MOJAXOJAOM B CTPYKTYPE JUYHOCTHBIX
pe3yabTaTOB OCBOCHMSA IpenMeTa «XHUMHUs» Ha YPOBHE CpEIHEro ooumero oOpa3oBaHMs
BBIJIEJICHBI CIIEYIOIIHNE COCTABIIAOLIME:

OCO3HaHHE O0YYAIOUMMHCA POCCUHCKOM Tpa’kAaHCKOM MAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4YUe MOTUBAIIMU K O0yUYCHHIO;

LIeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JMYHOCTH Ha OCHOBE KIIIOUEBBIX
[EHHOCTEH ¥ UCTOPHYECKUX TPAIUINUK 0a30BOM HAYKH XHMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JA€ATENbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYIIUMHU LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0OpazoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKONH KYJIbTYphl M CHOCOOHOCTH CTaBUTh €U U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUS IpenMera «XHUMHsD) JOCTUTAIOTCS B E€IUHCTBE
y4eOHOW M  BOCIUTATENIBHOM JEATEIbHOCTH B COOTBETCTBUHM € T'YMaHHUCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSMH UM HICAIIAMH  POCCUHCKOIO
rpaXJaHCKOro oOOIIecTBa, NPUHATHIMM B OOIIECTBE HOPMaMU U TNPAaBWJIAMU MOBEJCHMS,
CHOCOOCTBYIOIIMMH TIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyUaAIOIIUXCSI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS NMpeaMeTa «XUMUSD» OTPaXaroT COPMHPOBAHHOCTH
ONbITa II03HABATEJIbHOM M NPAKTHUUECKOH JESITENbHOCTH OO0y4alouuxcs 110 pealu3aluu
IIPUHATHIX B OOIIECTBE LIEHHOCTEM, B TOM YMCIIE B YaCTH:

1) rpask1aHCKOro BOCIIMTAHUS:

0CO3HaHUs 00Y4YaIOIMMUCS CBOMX KOHCTUTYILIMOHHBIX IIPAaB U 00sI3aHHOCTEH, YBaYKEHUS K
3aKOHY U NPaBONOPSAKY;

IIPEICTABICHUS O COLMAIBHBIX HOPMAX M IPABWIAX MEXIIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOH TBOPUYECKOM AEATEIIbHOCTH MPHU CO3JJaHUN Y4eOHBIX IPOEKTOB,
peneHny y4yeOHBIX M MO3HABATEIbHBIX 3334, BHITIOJTHEHUN XUMHUYECKUX YKCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IPY aHAJIM3€ pa3IMYHBIX BUJOB YUEOHOH NeATEIbHOCTH;

2) NaTPpUOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOILUEHHUS K MCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEUECTBEHHOU
XUMUU;
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yBa)XEHUS K IpollecCy TBOpPUECTBAa B OOJACTH TEOPUUM U MPAKTUYECKOTO MPUMEHEHHS
XMMHH, OCO3HAHUS TOTO, YTO JOCTIIKEHHUS HAYKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOCHHIA,
KPOIOTJIMBBIX SKCIIEPUMEHTAILHBIX TIOUCKOB, TOCTOSTHHOTO TPYAa YYCHBIX U IPAKTHKOB;

WHTEpeca M TO03HABATEJIbHBIX MOTHBOB B TMOJNYYEHHMH U TMOCIEOYIOIIEM aHallu3e
uHGOPMAIIUHU O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOU XHMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

HPABCTBCHHOTO CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBS3aHHbIE C XUMHUYECKUMHU SIBICHUSMHU, H
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[ICHHOCTH;

TOTOBHOCTH OILIGHHMBAaTh CBOC IOBEJCHHE W IOCTYINKH CBOMX TOBAapHUINEH C MO3MIIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUN ITHX MOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 3[10POBbSI:

MOHMMAaHMs IIEHHOCTEH 310poBOro M Oe3omacHOro oOpasza KH3HHM, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DHM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmroIeHnst paBUJl OE30MacCHOTO OOpAIIeHHs C BEIIECTBAaMU B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYJIOBOU JIEATSIIBHOCTH;

MOHUMAHMsSI 1[IEHHOCTH TMPaBUJ HWHAMBHUIYaJIbHOTO U KOJJICKTMBHOTO 0€30IacHOro
MOBEJ/ICHUS B CUTYAIIUAX, YTPOXKAIOMINX 3I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TIOCJICJCTBHIA W HETPUSATUS BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS ATKOTOIIA,
HapKOTUKOB, KYpEHUs);

S) TPYAOBOr0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATEIbLCKOW  JIeATENLHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEHICHUM MPAKTHYECKHX 3a7ad COIUATBHON
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YYEHHIO mpodeccuil pa3inuyHOro poja, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBOXCHHUS K TPYAY, JIIOJISIM TPY/Ia U pe3yIbTaTaM TPYAOBOH e TEITLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYaTbHOW TpaeKTOpHH OOpa3oBaHMUs,
Oynymiei nmpodeccun M peanu3aiui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XHMMHH, HHTEPECOB U MOTpeOHOCTElH 00IIecTBa;

6) DKO0JIOTHYeCKOr0 BOCIIUTAHMS:

9KOJIOTHYECKHU 11eIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHMMAaHHUA TJI00aIbHOTO XapaKTepa SKOJOTMYECKHX Mpo0JsieM, BIUSHUS YKOHOMUYECKHX
MIPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN CpeIbl;

OCO3HaHUsI HEOOXOAMMOCTH HMCIIONIb30BAHUS JOCTHKEHUM XUMUH UIS PEIICHUS BOIIPOCOB
paIOHATBHOTO IPUPOIONIOIB30BAHUS;

AKTUBHOT'O HEMPUATUS JEUCTBUM, MPUHOCSAIIMX BpENl OKPYXKAIOIIEH MPHUPOTHOM Cpeje,
YMEHHs TPOTHO3UPOBATh HEOIArONPUSATHBIC YKOJIOTHMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEUCTBUH U NPEIOTBPAILATD UX;

HaJIMYUsSl PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, JKOJIOTHUYECKOW KYJIbTYPHI, OIBITA
JIESATSIIbHOCTH ~ DKOJIOTHYCCKOW  HANPaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBAThCS HWMH B
MO3HAaBaTENIbHON, KOMMYHUKATUBHOMN U COLIMATIBHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
IPOTUBOCTOSITH UJCOJIOTHU XeMO(POOHH;
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7) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MPAKTUKH;

MOHMMAHUS CHEIU(PUKA XMMHUU KaK HAyKH, OCO3HaHUS €¢ PO B (HOPMHUPOBAHHH
PalMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3AaHNU LEIOCTHOTO MPEACTABICHHUS 00 OKPY>KaloIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJIOBEKa, B TMO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHnr IpoodiieM COXpaHEeHHUsl IPUPOTHOTO PAaBHOBECHS;

yOeXACHHOCTH B 0CO00 3HAYMMOCTH XUMHUH JiI COBPEMEHHOW NMBHIIU3ALUU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH U BAXKHOH POJIM B CO3/JaHUU HOBOM 0a3zbl MaTepHaIbHOMN
KYJIBTYPBI, PEIICHAH TIO0ATBHBIX TMPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEYECCTBA — CHIPHEBOM,
HHEPreTUYECKOM, NUIIEBOH M JKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIULUHBI,
00ecrneYeHny yCIOBHH yCIEUTHOTO TPYAa U SKOJOTHYECKH KOM(OPTHOM KU3HU KAXKIOTO 4YJIeHA
00I1IeCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB TO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUs SBJICHHUN OKPYKAIOIIET0 MHUpPAa M MPOUCXOISAIIUX B HEM H3MECHEHHIA,
yMeHUs JieJaTh 000CHOBAHHBIE 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C 1IeJIBIO MOJIYYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCIIOIb30BaTh XUMUYECKUE 3HAHUSA [Tl pelIeHus TpobiieM
B peabHBIX KU3HEHHBIX CUTYaLUX;

HHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN JeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpA30OBaHHIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHUW MO XHUMHM B COOTBETCTBUU C IKMU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyla B pa3iuyHbIX cdepax mpodeccHoHATEHON
JEeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3ylbTaThl OCBOCHUS Yy4eOHOro mnpeamera «XUMHs» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUSA MHUPOBO33PEHHUS OOYUAIOMIMXCS MEKAMCLUUIUIMHAPHBIE
(MexnpeaMeTHbIE) 00ILIeHayUYHbIe TOHATHUS, OTPAXKAIOLIHE 1IEJTOCTHOCTh HAyYHON KapTUHBI MUpa
U crierupuKy METOJ0B IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBJIEHUE, MpOoLEecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeZIOBaHUE, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yYHUBEpCaJbHbIE  y4yeOHble  JeHCTBHS  (TO3HABaTelIbHblE,  KOMMYHHKATHBHBIE,
perynsTHBHBIE), oOecreunBaronyie (HopMUpOBaHHE (PYHKIMOHATHHOH T'PaMOTHOCTH H
COLIMAJIBHOW KOMIIETEHIIMH 00y4aroIInuXcs;

CIOCOOHOCTh ~ OOydaroluXcs  MCIOJNb30BaThb  OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHble YydeOHBbIE JIEHCTBHS B I103HABATEIBHOW U
COLIMAJIBHOM MPAKTHKE.

MertamnpeaMeTHbIe pe3yJbTaThl OTPAaXKAlOT OBIAJCHUE YHUBEPCAIbHBIMH YYEOHBIMHU
[103HaBaTEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JE€HCTBUSAMMU.

OBnajjeHne yHUBEPCAJIbHBIMYI Y4eOHBIMH MI03HABATEIbHBIMH AeliCTBHSIMU:

1) 0a30BbIe JJOrHYecKHe AelicTBUA:
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CaMOCTOSITENIbHO  (DOpPMYJIMpOBaTh M aKTyaJM3UpOBaTh HpPOOJIEMYy, BCECTOPOHHE €€
paccMmaTpuBaTh;

ONpPEAEIATh LENHU JEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX JIOCTH)KEHHS,
COOTHOCHTB PE3YJIbTaThl AE€ATEIBHOCTHU C TOCTABICHHBIMHU LIEISIMU;

HCIOJIb30BaTh IPU OCBOEHUM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIAEIATh
XapakTepHble MpPHU3HAKM TOHATHM M yCTaHABIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE MTOHSITHUS JJIs1 OOBSICHEHHS OTJCIBHBIX (PAKTOB U SBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU()UKALMH BEIIECTB U XUMUYECKUX PEaKIIUA;

yCTaHaBJIMBATh IPUUUHHO-CIICACTBEHHBIE CBSI3U MEX/1Y U3y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTUYECKHUE PpACCYXJIEHUS (MHAYKTUBHBIC, JEAYKTUBHBIE, II0 AHAJIOTUH),
BBISIBJIAT 3aKOHOMEPHOCTH M MPOTHUBOPEYMs B PACCMATPUBAEMBbIX SIBJICHUSX, (POpPMyIUpOBaThH
BBIBOJIbI M 3aKJIFOUCHHUS;

NPUMEHSATH B IpoLecce MO3HAHMSA, UCIOJIb3yEMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIETH, TPEOOPA30BBIBATH MO/IEIbHBIE MIPEJICTABICHNUS — XUMUUYECKUHN 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyNa, YpaBHEHHME XHMHYECKOH peakuuu — TpU pelleHHH Y4eOHbIX
MIO3HABATEJbHBIX M MPAKTUYECKUX 33734, MPUMEHATh Ha3BaHHBIC MOJCIIbHBIC MPEICTABICHHS
JUTSI BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3YYaEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a30BBI€ HCCJIEA0BATEIbCKHE JeliCTBHSA:

BJIa/leTh OCHOBAaMH METOJIOB HAy4YHOIO IIO3HAHUS BELIECTB U XHMHUYECKUX PEAKIMH;

¢dbopMynaMpoBaTh LEAM W 3aJa4d  HMCCIEIOBaHMSA, MCIIOJIb30BaTh IIOCTABJICHHBIE MU
CaMOCTOSITENIbHO C(hOpPMYyIIMPOBAaHHBIE BOMPOCHI B Ka4€CTBE WHCTPYMEHTA TMO3HAHUS M OCHOBBI
Ui (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUIL,

BJIAJCTh HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHMPOBAHMSI U IPOBEJIEHUS YYEHHUECKUX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IPOLECcCa, CAMOCTOATENbHO
IPOTHO3MPOBATh €r0 pe3yiabTar, (GOpMyIUpOBaTH OOOOIICHHS W BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJEIaHHON
pabore;

MpUOOpETaTh ONBIT YYEHUUECKON HCCIIEN0BATENIbCKOW M MPOEKTHOM JesTeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOAOB PpEILICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.

3) padorta ¢ uHpopmanmeii:

OPHEHTUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX WHPopManuu (HAyYHO-TOIMYyJIsipHAs
JaUTEepaTypa XHMMHUYECKOIO COJEpXaHUsA, CIpaBOuYHble IocoOus, pecypcsl VHTepHera),
aHAJTU3UpPOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHJAOB M (OPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(bopMyaHpOBaTh 3alMpoCchl U TNPUMEHATH pPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
nHbopMaluy, HEOOXOAUMOM JIJIsl BBINOIHEHUS YUe€OHBIX 33/1a4 ONPEAEICHHOIO TUIA;

npuoOpeTaTh OMBIT HCIOIB30BaHUS WH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHMANBHYIO (hOpPMY MpeacTaBiIeHUs HHPOPMAIUK (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIULIbI, PUCYHKH U APYTHUE);

HCIOJIb30BaTh HAYUYHBIM SI3bIK B KAuecTBE CpPEACTBA IpU pabOTe C XUMHUYECKOU
uHpOpMaLMel: MPUMEHATh MeEXIpeaAMeTHble ((U3nYeckue M MaTeMaTHYeCKue) 3HAKU M
CUMBOJIBI, (pOpMyIbl, aOOpEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIHOCTH.

OsgJiaieHne yHHBePCAIbHbIMU KOMMYHUKATHBHBIMH JefiCTBUAMU:
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3aJjaBaTh BOIPOCHI 110 CYILIECTBY O0CYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIH AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYIUPOBATh CBOM TMPEIUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYINIaTh C IMpPE3CHTAlMeld pe3yJbTaTOB MO3HABATEIBHOM AEATENIbHOCTH, MOTYYE€HHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIIOJHEHUU XHUMHUYECKOIO
AKCIIEPUMEHTa, MPAKTUUYECKOM pabOThl IO HCCIEJOBAHMIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanu3anMyu y4eOHOro mpoekta M (OpMYJIMpPOBATh BBIBOJBI MO pPE3yJIbTaTaM MPOBEICHHBIX
UCCIIEIOBAaHUI TyTEM COTIIACOBaHMS MO3UIMK B X0J1€ 00CYKIIEHHUS 1 0OOMEHa MHEHUSMU.

OgBiageHne yHUBepPCAJbHBIMH PeryJIATUBHBIMHU ACHCTBUSIMM:

CaMOCTOSITENIbHO IIJIAaHUPOBaTh M OCYLIECTBISATH CBOIO TO3HABATEIBHYIO JEATEIbHOCTD,
onpenenss e¢ Lelu M 3alayd, KOHTPOJIMPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
npeJlaraéMblii allrOPUTM JIEHCTBUI NpPU BBITOJHEHUH Y4eOHBIX M HCCIEIOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(pHEeKTUBHBIN CIOCO0 MX PEHIEHUS C YYETOM IOJIy4€HHUs HOBBIX 3HAHHM O
BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILLIECTBIIATh CAaMOKOHTPOJIb CBOEH JEATEJbHOCTH Ha OCHOBE CaMOaHalIM3a U
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATBI

10 KUIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « Opranndyeckasi XUMHUs» OTPaKakoT:

c(OpMUPOBAHHOCTh MPEACTABICHUN O XMMHYECKOM COCTaBISAIOMIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBJICHUA NPUPOJIBI, B (OPMUPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JIMYHOCTH, €¢ (PYHKUMOHAIBHOM I'pPaMOTHOCTH, HEOOXOIUMOMN s
pelieHnsT NPAaKTUYECKUX 3aJa4 M OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JIOPOBBIO U IPUPOTHOMN Cpelie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HaHHM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliue
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJIa, BaJIEeHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHUMHUYECKasi CBA3b, CTPYKTypHas ¢opMmyna (pa3BepHyTas H
COKpali¢HHas), MOJb, MOJIApHas Macca, MOJSIPHBIH 00BEM, YIJEPOJIHBIA  CKEJeT,
(GyHKUMOHANbHASA TPYyMNa, pajuKan, H30Mepus, U30Mepbl, TOMOJOTHUECKUH psJl, TOMOJOIH,
YIIEBOIOPOABI, KMCIOPOA U a30TCOAEP)KAIUE COCIUHEHUSI, MOHOMEp, MOJIIMMEDP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHUSI OPraHUYECKUX
BemectB A. M. byrmnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHHU; MUPOBO33PEHUYECKHE 3HAHMS, JIEKALIME B OCHOBE INOHMMAHHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOIOTHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHHH U O€30MaCHOM HCIIOIB30BAaHUN BAXKHEHIINX OPraHMYECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOM JIeATEIHbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISABIATh XapaKTEPHbIE MPU3HAKK MOHATHI, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIME MOHATUS IPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COEANHEHUI;

c(OPMHPOBAHHOCT YMEHHMH MCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJHUKY JJISI COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTOM, COKpAIIEHHON) (hOPMYT OPraHUYECKHX BEIECTB
U YpPaBHEHUH XMMHUYECKUX PEAKLIMH, U3rOTaBIUBATh MOJEIHU MOJEKYJ OPraHUYECKUX BEIIECTB
JUTSL WJUTFOCTPALIMHM UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;
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c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB 10 HMX COCTaBYy M CTPOCHUIO K OMNPEIEIICHHOMY KJIACCY/TpyIIe COeAMHEHUN
(YrneBoJopodpl, KHCIOPOJI W a30TCOJEpIKAIIUE  COEJAMHEHHs, BBICOKOMOJCKYIISIPHBIC
COEIMHEHMs), JaBaTh MM Ha3zBaHMs Mo cucrematnueckor HoMeHknatype (IUPAC), a taxxke
MPUBOJIUTH TPUBUAIbHBIC HA3BaHHS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUJIEH,
aleTHSICH, ATHICHTJIUKOJb, TIUIEpUH, (QeHON, (opMaibAeTHi, aleTanblerui, MypaBbUHAs
KHCJIOTa, YKCYCHAas KHCIJIOTa, OJICMHOBAs KHCJIOTA, CTEAPUHOBAsl KHUCIIOTA, TIOK03a, (pyKTO3a,
Kpaxmal, [eJUTI0JI03a, TIUIIH);

c(OpPMUPOBAHHOCTh yYMEHHUS OIPEACTSATh BHUIbI XUMHUYECKOW CBS3M B OPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMCHHS TPUMEHSATH ITOJOXKCHHSI TCOPUU CTPOCHHUS OPTraHUYCCKHX
BemectB A. M. bytnepoBa miis oOBbICHEHHsS] 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXpaHEHUS] MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb COCTaB, CTpOeHHE, (GUINYECKUE U
XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEICTAaBUTENCH Pa3MTUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MetaH, 3TaH, OSTWIEH, MPOINWICH, aneTwieH, OyramueH-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJ, dTAHOJ, THJICHTJIUKONb, TIUIEPHH, (EHOJ, alleTaIbICTH]l, MypaBbUHAS U YKCYCHAas
KHCJIOTHI, TJIOKO3a, KpaxMal, LeJUI0I03a, AaMHHOYKCYCHas KHCIIOTa), WIIIOCTPHUPOBATH
TEHETUYECKYIO CBS3b MEX]y HUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX XUMHYECKHX PEaKIuil C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh HMCTOYHUKH YTIJIEBOJAOPOTHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yrojib), CIOCOOBI MX TEPEpadOTKH M MPAKTHUYECKOE MPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYUCICHUS I10 XHUMHUYSCKAM YPABHCHHSM
(Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEHIECTBA WM MPOIYKTA PEAKIUU IO HM3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OHOTO U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEaKLUn);

c(hOpMUPOBAHHOCTh YMEHHI BJIaJIeTh CUCTEMOU 3HaHWN 00 OCHOBHBIX METOJaX HAYyYHOIO
MO3HAHUS, WCIOJNB3yeMbIX B XHMHU TPH WM3yYCHUU BEIICCTB M XUMHUYCCKUX SIBJICHUUN
(mabmroieHne, W3MEpeHHe, OKCIEPUMEHT, MOJICTUPOBAHUE), MCIOJb30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS [Tl IPUHATHS PELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX
C BEIIECTBAMHU U MX MIPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIAaTh TpaBUja MOJIb30BAHUS XUMUYECKON MOCYI0N U
71abopaTOPHBIM 000PYIOBAaHUEM, a TAK)KEe MpaBUiia 0OPAIEHUS C BEIECTBAMU B COOTBETCTBHUU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBIMOJHITh XUMHYECKHA DSKCIICPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPU HArpEeBaHUU, MOJyUYEHUE ATHIIEHA U U3yYEHHUE €ro
CBOMCTB, KAauYeCTBEHHBIC pEAKIMH OPraHMYCCKHX BEIIECTB, JICHATypaIus OCJIKOB IpH
HarpeBaHUM, IIBETHbIC PEaKIMi OEITKOB) B COOTBETCTBUU C MpPaBHJIAMU TEXHHUKH O€30MacHOCTU
npu OOpalleHUu! C BEIIeCTBAMU H JIA0OPAaTOPHBIM OOOPYIOBAHUEM, MPEICTABIATH PE3yIbTAThI
XUMHYECKOTO SKCIepUMeHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX peakuuil u
(GopMyIIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO WH(GOPMAIIUIO,
MOJTy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeACcTBa MaccoBoi nHpopmanuu, UHTepHET U ApyTrux);

C(OPMHUPOBAHHOCTh, YMEHHH COOJIOJATh TpaBWJIa JKOJOTHUYECKH IEIeco00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH JAEATENPHOCTH B LEISAX COXPAHEHHUS CBOETO 3A0POBbS H
OKPYKAIOIIeH MPUPOTHOW CPEJlbl, OCO3HABATH OMACHOCTH BO3JCHCTBUS HA JKUBBIC OPraHU3MBbI
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OIPENIEICHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mokasatens [1JIK, mosicHsITh Ha
pUMepax CrocoObl YMEHBIIICHHsI U TPEJOTBPAICHUS UX BPEAHOTO BO3JEHCTBUS HA OPTaHHU3M
YeJI0BeKa,;

JUIE OOYYaIOIINXCSl C OrPAaHMYCHHBIMH BO3MOXHOCTSIMU 3J0POBBSI: YMEHHE MPHUMEHSTH
3HaAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BCHICCTB U XUMHWYCCKUX ﬂBHeHHﬁ;

JUISL  CIIEMBIX W CJIA0OBUIANIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUYEUHYIO cCUCTeMy 0003HaueHu JI. bpaiins mis 3anicu XuMuIecKux GOpMyIL.

11 KJIACC

[IpenmeTHsie pe3ynbTaThl OCBOEHUs Kypca «OOm@as W HeopraHUYecKas XHUMHS
OTpaKaroT:

c(OpPMUPOBAHHOCTh TMPEIACTABICHUN: O XHUMHUYECKOH COCTaBISIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, POJM XMMUU B TO3HAHWW SBJICHHUNA TPHUPOJLI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYphl JHYHOCTH, €¢ (DYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW Iis
pelleHusT TPaKTHYECKUX 3a7ad M DSKOJOTHYECKHM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJHOU CpeiE;

BJIQJICHUE CHUCTEMOW XUMHYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiye
MOHATUS (XUMUYECKUN 3IIEMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIE OPOUTAIIM AaTOMOB, HOH,
MOJIEKYyJIa, MOJIb, MOJISIDHBIM O00BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHCJICHUSI, XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMuecKasi, BOJOpPOIHAs),
KpUCTAJUIMYECKAsi ~ PelIeTKa, TUIBI XUMHUYECKHX  peaklUud, pacTBOp, DJIEKTPOJUTHI,
HEAJEKTPOJUTHI, JIEKTPOIUTHYECKAsE JMCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMUYECKOW  peaklMH, XHUMHYECKO€ pPAaBHOBECHE); TEOpUM M  3aKOHBI  (TEOpHs
ANEKTPOIUTUYECKON aucconmanuu, nepuoguyeckuit 3akoH J[. WM. MeHnneneeBa, 3akoH
COXpAaHEHHUs MacChl BEILIECTB, 3aKOH COXpPaHEHMsI M MPEBpALICHHs] YHEPIHMHM MPU XUMHUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $S3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXKallue B OCHOBE IMOHUMAHUS TPUYMHHOCTA M CHCTEMHOCTH XHUMHUYECKUX SIBICHHM,
(bakToIIOTHYECKUE CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0€30MacHOM HCIOJIb30BAHUU
BaYKHEHIIINX HEOPraHUUYECKUX BEUIECTB B ObITY M MPAKTUYECKOM NEATEIIbHOCTH YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbBIC MPU3HAKK MOHITHH, yCTaHABIUBAThH
WX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME MOHSATHS MPU OMUCAHUM HEOPTAaHUYECKUX
BEIIIECTB U UX MPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHUHN HCMOJIB30BaTh XUMUYECKYIO CHMBOJIMKY JJII COCTAaBJICHUS
dbopMyIl BEIIECTB W ypaBHEHUH XWMHUYECKUX PEAKIUH, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKHX BEIIeCTB (yrapHbIi Tas,
VIJICKUCIIBIA Ta3, aMMHUaK, Tali¢Hasi W3BECTh, HETAIlICHAs W3BECTh, MUTHEBAsl COJA, MUPUT U
ApyrHe);

c(OpPMHUPOBAHHOCTh YMEHUI OMPECIIATh BaJICHTHOCTh U CTETICHb OKUCIICHHSI XUMUIECKIX
AJIEMEHTOB B COEIMHEHMSIX PA3IMYHOTO COCTaBa, BUJ XMMHUYECKOH CBSI3U (KOBaJeHTHAs, NOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAJUIMUECKOW PEIICTKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYyJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUI;

c(hOopMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAIIC)KHOCTh HEOPTAHMYECKUX BEIICCTB
M0 MX COCTaBY K OMpeAeNEHHOMY KIIACcCy/TpyIINe COeANHEHUH (IIPOCThIE BEIIECTBA — METAILIIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COITH);
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C(OPMHPOBAHHOCT, YMEHHMHM pacKpblBaTh CMbICI Iepuoandeckoro 3akona J[. W.
MenneneeBa ¥ JI€MOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

C(OPMHPOBAHHOCT, YMEHHUH  XapaKkTepu30BaThb HJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 nepruonos [leproauueckoil cucTeMbl XUMUUECKUX 3i1eMeHToB J[. 1.
MenneneeBa, HUCHOIb3ysl MOHATHUS «S-, p-, d-DJIIEKTPOHHBIE OPOUTANINY, «IHEPreTHUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XHMHYECKUX 3JEMEHTOB U HX
COCIMHEHMH 110 Iepuogam U rpynnaM llepruoaudeckoi cucteMbl XUMUYECKUX d1eMeHToB JI. H.
Menneneena;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTepPH30BaTh (OMUCHIBATH) OOMIME XWMHYECKHE
CBOICTBA HEOPraHUYECKUX BELIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPKAATH CYLIECTBOBAHUE
TEHETHUYECKON CBA3M MEXJIy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUII;

c(OPMHPOBAHHOCTh YMEHHSI KIAaCCHU(DUIMPOBATh XMMUYECKHE DPEAKLIUHU IO Pa3TMYHBIM
OpU3HaKaM (YUCIly M COCTaBy pearupymoolux BeIIeCTB, TelloBoMy 3ddexry peaxnum,
U3MEHEHHUIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIaCTUIO KaTaJIn3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS pEeaKLUN Pa3IMYHBIX TUIIOB, [TOJIHBIE
U COKpAILLCHHbIE YPaBHEHUS pEaKklUUi MOHHOIO OOMEHa, YUMTHIBAsl YCJIOBUS, IIPU KOTOPBIX 3TU
peaKuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEAKUUHU, MOATBEP)KIAIONINE KaueCTBEHHBIM
COCTaB pa3JMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaThb ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPECTBOM COCTABIICHHS AJIEKTPOHHOTO OallaHCca ATHX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKIH OT
pasin4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bo3neiicteus (npunuun Jle Hlatense);

C(OPMHPOBAHHOCTE YMEHHMH XapaKTepHU30BaTh XHMHUYECKHE IPOLECCHI, JIeKAllue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEeHUsl CEPHOM KHUCIOThI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npezcTaBieHuit 00 OOIIMX HAayYHBIX NMPUHIMIIAX U HKOJOTHYECKUX IMpobiieMax XMMHUYECKOTro
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCT, YMEHHMH TIPOBOAWTH BBIYHCICHHUS C WCIIONB30BAHUEM MOHSATHS
«MaccoBasi [0S BEIIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHWH TIa30B NpPU XUMHYECKHX
peaxusax, Macchl BEIIeCTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOro 3¢ ¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOATh TMpaBUja MOJIb30BaHUS XUMUYECKON MOCYI0N U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUiia OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
MHCTPYKLHUSAMHU 10 BBIIIOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX ONBITOB;

Cc(OPMHPOBAHHOCT, YMEHHMH IUIAHUPOBATh U BBINOJHATH XMMUYECKUH SKCIIEPHUMEHT
(pa3nokeHue MepoKcHIa BOJOPOJa B MPHUCYTCTBUM KaTalu3aropa, ONpEAeNICHHE Cpelbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATILHOIO MHIUKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLUWH, PEaKkiMd HMOHHOTO OOMEHa, KayeCTBEHHBbIE PEaKLIUU Ha
cynb(ar-, kKapOOHaT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHUS, PEIIEHHE SKCIEPUMEHTAIbHbIX
3agady 1o TtemMaM «Meramey u «Hemertamisl») B COOTBETCTBHM € IPABWIAMU TEXHUKH
0e30macHOCTH IpU OOPAIEHUH C BELIECTBAMU U JTAOOPAaTOPHBIM 000pYIOBAHUEM, MPECTABIISATH
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pe3yNbTaThl XUMUYECKOTO OJKCHepUMeHTa B (GopMe 3alucH YpaBHEHH COOTBETCTBYIOIIHX
peakuuit 1 GopMyIUpOBaTH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTE YMEHMH KPUTHUECKH aHAIM3MPOBATh XUMHUYECKYI0 HH()OpMALUIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM KOMMYyHHKanuu, MHTepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHMI COOMI0JaTh MpaBUiIa HKOJIOTMYECKH IIeJ1IeCO00pa3HOro
MOBE/ICHNs B OBITY W TPYAOBOM [EATEIBHOCTH B LENSIX COXPAHEHMS CBOErO 3/I0pOBbA U
OKpY>Karolllell MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JAECHCTBHUS HA KUBBIE OpPraHU3MBI
OTIpENIeICHHBIX BEIECTB, MOHUMasi cMblca nokaszarens [1/IK, nmoscHATh Ha mpuMepax CHocoObI
YMEHBIIEHUS U IPEAOTBPALEHUS X BPEIHOIO BO3/ICMCTBUS Ha OPTraHNU3M YEJI0BEKA,

Uit 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 3[I0POBBSI: YMEHHUE MPUMEHSTh
3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METOIaX MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

Ui cHenbIX M cHaboBUAAMIMX OOYyYaloIIMXCs: yMEHHE HCIOJIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins s 3anucu XuMu4ecKux (GopMyIL.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosmmuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBanme
Ne (uudposbie)
pa3/1esioB U TeM Kontpoabubie | IIpakTuueckue
n/m Bcero o0pa3oBaTejibHbIE
MpPorpamMmabl padoTbI padoTbI
pecypchbl

Pa3nes 1. TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHUH

1.1

[Ipenmer
OpraHuYeCcKOn
xumunn. Teopus
CTPOCHHUS 3
OpraHNYECKUX
COEIMHEHM A.

M. bytieposa

Uroro no pazneny 3

Pa3nea 2. Yruesonopoasl

2.1

[IpenenpHble
YTJIEBOAOPOIBI — 2
AJIKaHbI

22

HenpenenbHbie
YTJIEBOJOPOIBI:
aJIKCHBI, 6 1
aJKaIuCHBI,
AJIKUHBI

23

ApomaThyeckue
YIJIEBOIOPOAbI

24

[Tpuponusie 3 1
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UCTOYHUKH
YTJIEBOJJOPOIOB
uX nepepadoTka

Hror

0 1O pa3zeny

13

Paznen 3. Kuciaopoacoaep:kamue opraHudeckue coeJuHeHus

3.1 Cruptel. Oenon 3
AJBIeruan.
19 Kap6oHoBsie 7 |
KHUCJIOTEL.
CrnoxxHbIe 2GUPHI
3.3 YriaeBoabl 3 1
Hroro no pazneny 13
Pasnen 4. Azorcoaep:xainiue opranHnyecKue coeTmHeHnst
AMUHBL
4.1 AMWHOKUCIIOTHI. 3
benku
Hroro no pazneny 3
Pa3zgea 5. BoicokoMosieKyasipHbIe COeIUHEHUS
ITnacTMaccel.
5.1 Kayuayxu. 2
Bonokna
Uroro no pazneny 2
OBIIEE
KOJIMYECTBO HACOB 34 2 2
110 ITIPOI'PAMME
11 KJIACC
KoanuectBo uyacoB JIEeKTPOHHbIE
HaunmenoBanue
Ne (uudpossbie)
pa3iesioB U TeM Konrpoabubie | IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
MporpaMmbl padoThI padoThI
pecypchbl
Pasnen 1. TeopeTnueckue 0CHOBbI XMMHMU
Crpoenue
aTOMOB.
1.1 [Tepuoanueckuit 3
3aKOH U

Ilepnoauueckas
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cucTeMa
XUMHAYECKHX
anemeHToB [. H.
Meunneneena
Crpoenue
BEIIECTBA.
1.2 4
Mmuoroo6pasue
BEIIECTB
13 XUMHUYECKHE 6 | 1
peaxiuu
Hroro no pazneny 13
Pasnen 2. Heopranuueckasi Xumust
2.1 MeTaibl 6 1
2.2 Hewmetamnbl 9 1 1
CBa3b
3 HEOPraHNMYECKUX )
1 OPraHUYECKUX
BEIIIECTB
Hroro no pazgeny 17
Pa3znea 3. Xumus u ;KN3HL
3.1 XUMHA U )KU3HD 4
Uroro no pazneny 4
OBIIEE
KOJIMYECTBO YACOB 34 2 3
I10 ITPOTPAMME
INIOYPOYHOE IINTAHUPOBAHUE
10 KJJACC
KoandecTBo yacos
Ilp
K aKT
Ne outp uye = JJIEeKTPOHHbIE HU(POBbIE
0JILH
n/ Tema ypoka Bceer ckH | OOpa3oBaTe/ibHbIE
n 0 meﬁ e pecypchbl
200
pavoT pa6

bl

orT
bl
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[IpenmeT opraHdeckoi XUMUH, €€

bu6mmoreka [JOK

1 BO3HUKHOBEHUE, Pa3BUTHE U https://resh.edu.ru/subject/le

3HAYCHHE sson/6149/start/170388/
but6moreka [IOK
Teopust CTpoeHUs OPraHUYECKUX

2 coenunennit A. M. bytieposa, e¢ https://resh.edu.ru/subject/less
OCHOBHBIE MOJIOKECHUS on/6149/start/170388/
[IpencraBnenwue o kiaccupukamuu bubnmnorexa [IOK
OpPraHUYECKUX BEILIECTB.

https://resh.edu.ru/subject/less
3 Homenknarypa (cuctemaruueckas)
on/6149/start/170388/
Y TPUBHUAJIbHBIC HA3BAHUS
OpraHNYECKUX BEILECTB
but6mmoreka [JOK
AJIKaHBI: COCTaB U CTPOCHHE, _
4 . https://resh.edu.ru/subject/less
TOMOJIOTUYECKHUM PsiJ
on/6151/start/149993/
but6mmoreka IIOK
MerTtaH 1 3TaH — MPOCTEHIIINE
5 P https://resh.edu.ru/subject/less
MIPEACTaBUTEH aJIKAHOB
on/6151/start/149993/
bubnmnoreka [IOK
ANKEHBI: COCTaB M CTPOCHHE,
6 . P https://resh.edu.ru/subject/less
CBOMCTBA
on/5412/start/212563/
but6mmoreka [JOK
OTUJIEH U IPOIUIEH —

7 MPOCTEUIIINE MPEICTABUTEIIN https://resh.edu.ru/subject/less
aJIKCHOB on/5412/start/212563/
[TpakTrueckas padorta Ne 1.

8 «ITony4yeHue 3TuIeHA U U3yUEHUE
€ro CBOMCTB)»

Ankanuensl. byraauen-1,3 u Bubmiorexa [IOK

9 metnnbyraauen-1,3. Homyenne https://resh.edu.ru/subject/le
CUHTCTUYCCKOI'O KayuyKa U pC3UHbI sson/5412/start/212563/
AJNKHMHBI: COCTaB U OCOOCHHOCTH Bu6anoreka LIOK

10 CTPOEHHS, TOMOJIOTMYECKUH PSL.

AHCTI/IHCH J— HpOCTeﬁHlHﬁ https://reSh.edu.ru/SUbieCtlle
MIPEICTAaBUTEND AJIKNHOB sson/5412/start/212563/

1 Brruucnenus o ypaBHEeHUIO
XUMUYECKOH peaKuu

2 Apensbl: 0€H30J1 ¥ TOTYOJI. bubnnorexa LIOK

TokcHyHOCTH apCHOB

https://resh.edu.ru/subject/less
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on/4775/start/150494/

T'eneTnueckas cBsI3b

13 YTJIEBOIOPOAOB, IPUHAATIEKAIIUX K
pa3IMYHBIM KJaccam
[IpupoiHBIE HICTOYHUKHT bu6muoreka LIOK
JIEBOJOPOIOB: IPUPOJHBIN Ia3 U _
14 yr P PHp https://resh.edu.ru/subject/less
MONyTHHIE HE(TSAHBIC Ta3bl, HEPTH
\ on/6148/start/170461/
Y IPOAYKTHI €€ MepepadoTKu
IIpupoaHbIE HCTOYHUKHU bu6mmoreka [IOK
JIEBOJOPOOB: IIPUPOJHBIN Ia3 U _
15 o P pup https://resh.edu.ru/subject/less
MOMyTHBIC HE(TAHBIE Ta3bl, HeYTh
: on/6148/start/170461/
Y TIPOJIYKTHI €¢ IepepadoTKu
16 KonTponbnas pabota o pasaeny
«YTeBOIOPOABI»
but6mmoreka [IOK
[IpenenbHbIE OAHOATOMHBIE
17 CIIUPTHI: METAHOJI U DTAHOIL. https://resh.edu.ru/subject/less
Bonopoanas cBsizb on/4769/start/150550/
18 MHOroaToMHBIE CIIUPTHI: bubnmnoreka [IOK
STUJICHTIIUKOJIb U TIUIICPUH
bubnmnoreka [IOK
DeHoJI: CTPOEHUE MOJIEKYJIHI,
19 ¢bu3nvecKrue 1 XUMHYECKHE https://resh.edu.ru/subject/less
CBOMCTBA, IPUMEHEHUE on/5727/start/150577/
but6mmoreka [JOK
Anpaerunsl: popmanbaerua u
20 ALeTATE e ¢ i 1o https://resh.edu.ru/subject/less
TaJbJETUI. TOH
s ACTHA- AT on/4776/start/150604/
OIHOOCHOBHBIE TIPEIETbHbIE bu6morexa IJOK
21 KapOOHOBBIE KMCIIOThI: MypaBbHHAs
U yKCyCHas
[TpakTrueckas padota Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBI»
CreapuHoBas 1 OJIEUHOBAs bubnuoteka [IOK
23 KHWCIIOTHI, KaK MPEJICTABUTEIN
BBICIIUX KapOOHOBBIX KUCIIOT
bub6nunoreka [IOK
Mpbl1a Kak COJIM BBICIINAX
24 KapOOHOBBIX KHCJIOT, UX MOIOILIEEe https://resh.edu.ru/subject/less

TIEUCTBUE

on/5952/start/150631/
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Crnosxubie 3(hupbl Kak

bubmmoreka [IOK

25 MIPOM3BOIHBIC KAPOOHOBBIX KHUCTIOT. https://resh.edu.ru/subject/less
I'uaponus cioxHBIX 3¢UpoB on/5952/start/150631/
bub6munoreka [JOK
Kupel: ruapoIN3, IpUMEHCHUE, .
26 5 opo :f a5 Do p o https://resh.edu.ru/subject/less
HOJIOTUYECKAS POJIb KUPOB
P P on/5952/start/150631/
YrneBoapl: cocTas, bubmmorexa [IOK
kiaccudukanus. Baxxaeimue
27 uxan https://resh.edu.ru/subject/less
MPEeACTaBUTENH: TIII0K03a,
on/6150/start/150687/
¢bpykTo3a, caxaposa
but6mmoreka IIOK
Kpaxmai 1 riennrono3a Kkak
28 p o eu o . https://resh.edu.ru/subject/less
IIPUPOIHBIE TTOJIUMEDPHI
PHpoa p on/5413/start/150714/
KonTponbnas pabota o pazaeny
29 «Kucnopozaconepxarniue
OpTraHUYECKUE COSTUHEHUS
Bbubnunoreka [JOK
30 AMMHBL: METWJIAMUAH U aHWINH https://resh.edu.ru/subject/less
on/4743/start/150742/
AMUHOKHCIIOTHI Kak aM(pOTepHBbIe bubnnorexa IHOK
OpraHu4YecKHe COCIUHEHHMS, UX ,
31 p a https://resh.edu.ru/subject/less
OHMOJIOrMYeCcKOe 3HAUECHUE.
on/4743/start/150742/
Ilenrrunpr
bubnunoreka [IOK
Benku kak nmpupoaHbie .
32 PHpoA https://resh.edu.ru/subject/less
BBICOKOMOJIEKYIISIPHEIE COEANHEHUS
YIp s on/4743/start/150742/
but6moreka [IOK
OCHOBHBIE IOHATUSA XUMHUHU
33 BBICOKOMOJIEKYJISPHBIX https://resh.edu.ru/subject/less
COCIMHEHUN on/6296/start/212589/
bubmnoreka [JOK
OCHOBHBIC METO/IbI CHHTE3a https://resh.edu.ru/subject/less
34 BBICOKOMOJIEKYJIAPHBIX on/6095/start/150823/

coequHeHuit. IlnacTMaccel,
Kay4yKH, BOJIOKHA

https://resh.edu.ru/subject/less
on/6152/start/150850/

https://resh.edu.ru/subject/less
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on/4777/start/170536/
OBIIEE KOJIMYECTBO YACOB I10 34 ) )
ITPOI'PAMME
11 KJIACC
KouuuecTBO 4acon
IIpa
Kont P
Ne KTH DJIeKTpPOHHBIe HU(pPOBBIE
poJb
n/ Tema ypoka Bceer yeck | OOpa3zoBaTe/ibHbIE
HbIE
n 0 ne pecypcbl
pado
pado
ThI
Thl
bubmuoreka [JOK
https://resh.edu.ru/subject/less
XUMUYECKUH >IIEMEHT. ATOM. on/6479/start/150989/
OeKTpPOHHAS KOH(MHTYparus 1
P Purypan https://resh.edu.ru/subject/less
aTOMOB
on/6332/start/151021/
[lepuoauueckuit 3aK0H U bu6mmoreka [JOK
Ilepuoanueckas cucrema
XHUMHYECKUX d1eMeHTOB /[[. . |
Menneneena, nx CBS3b C
COBPEMEHHOM TEOpUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS bubnmnoreka [IOK
CBOICTB XMMHYECKUX DJIEMEHTOB U
UX COCMHEHHUN 110 TpyIIaM 1
nepuoiaM. 3Ha4CHHE 1
MEPUOJUYECKOr0 3aKOHA U CUCTEMBI
XUMHUYecKux 3yemenToB .M.
MeneneeBa B pa3BUTUU HAyKU
Crtpoenue BemiecTBa. XUMUYECKas bu6mmoreka [JOK
CBSI3b, €¢ BUIbI; MCXaHU3MBI 1
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsi3b
BanentHocTsb. but6mmoreka [JOK
DNEeKTPOOTPULIATEIBHOCTb. _
https://resh.edu.ru/subject/less
Crenens okucicHus. Bemecrna 1
on/6332/start/151021/
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUSA https://resh.edu.ru/subject/less



mailto:scoola6@inbox.ru
http://6art.uralschool.ru/

on/5581/start/151081/

ITousTue o JUCIICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHEIE

bu6nmoreka [JOK

6 https://resh.edu.ru/subject/less
pactBopbl. MaccoBast noJist
on/4939/start/151134/
BEIIIECTBA B PACTBOPE
Knaccudukanus v HoMeHKIaTypa bu6nuoreka LIOK
HEOPTaHWYECKUX COCTMHCHHM.
7 ['eHeTrdeckas CBs3b
HEOPTraHWYECKHX BEIIECTB,
Pa3IUYHBIX KJIACCOB
Knaccudukanus xuMuaeckux but6mmoreka [JOK
peaKkuuii B HEOPraHM4EeCKOU U
N https://resh.edu.ru/subject/less
OpraHUYECKON XMMHUH. 3aKOH
. on/4938/start/151107/
8 COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHCHUA 1 MIPEBPALICHUA https://resh.edu.ru/subject/less
PHEPIUHU NPH XUMUYECKUX on/6479/start/150989/
peaKIusax
9 Ckopoctb peakiuu. OOpaTumMbie bubmmoreka [JOK
peakimu. XUMUYIECKOE PaBHOBECHE
[TpakTrueckas padora Ne 1. but6mmoreka [JOK
10 «BnusiHME pa3TUYHBIX (GAaKTOPOB HA
CKOPOCTh XUMHUUYECKOU PEAKITHID)
ONEKTPOIUTHYECKAS TUCCOLIAALINS. bubnuoreka [IOK
ITonsiTHE O BOIOPOJHOM
https://resh.edu.ru/subject/less
nokasateine (pH) pactsopa.
11 on/5912/start/92791/
Peakiiuu nonHoro oomMeHa.
I'maponus opraHunyecKux u
HEOPTraHWYECKUX BEIIECTB
OKHCITUTEIILHO- bubmuoreka [JOK
BOCCTAHOBUTEJIHHBIC PEAKITUH.
12 peardi https://resh.edu.ru/subject/less
[Tonsitue 00 3neKTpon3e
. on/3523/start/151161/
pacIuIaBoOB U paCTBOPOB COJICH
3 KontponbHas pabota 1o pazuerny bubmmoreka [IOK
«TeopeTnueckrue OCHOBBI XUMHI
Mertannsl, UX MOJIOKEHHUE B bubmuoreka [IOK
[Tepuoanueckoii cucreme
https://resh.edu.ru/subject/less
XUMUYECKUX 351eMeHTOB /1. 1.
14 on/3493/start/151213/

MeHnpeneeBa U 0COOCHHOCTH
cTpoeHus aromoB. O01ue
¢du3uveckre cBOMCTBa METAJLIIOB
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CIu1aBEI METAJIOB.

bu6mmoreka [JOK

https://resh.edu.ru/subject/less
on/4961/start/151293/

15 DJIEKTPOXUMHUYECKUH PsiJT https://resh.edu.ru/subject/less
HaIPsHKEHUN METaJlIOB on/3523/start/151161/
https://resh.edu.ru/subject/less
on/3479/start/151187/
XHUMHYECKHE CBOMCTBA BAXKHEHUIITNX bub6nnorexa [IOK
METaJUIOB (HaTpHii, KaJlHii,
16 . (narp . . https://resh.edu.ru/subject/less
KaJIBLIMIA, MAarHUH, aJTFOMUHHN) ¥ UX
o on/5814/start/151239/
coeIMHEHUI
bu6mmoreka [JOK
XHUMHYECKHE CBOMCTBA XpoMa,
17 . P https://resh.edu.ru/subject/less
MEIN U UX COEIUHEHUN
on/3534/start/151266/
but6mmoreka [JOK
XUMHYeCKHEe CBOICTBA ITMHKA
18 N ’ https://resh.edu.ru/subject/less
J)Kesae3a U UX COeqUHEHUH
on/3534/start/151266/
[TpakTnueckas padora Ne 2. bubnuoreka [IOK
19 "Pemenne 3KCiepUMEHTaJIbHBIX
3amay o reMe «MeTtauisy"
Hemeramiel, BX MOJIOKEHUE B bu6mmoreka [JOK
ITepuoanueckoii cucreme _
20 XHMHUECKHX sneMentos IT. 1. https://resh.edu.ru/subject/less
on/5939/start/151320/
MeHnneneesa 1 0COOEHHOCTH
CTPOEHHUSI aTOMOB
dusnuecKre CBOMCTBA HEMETAILIOB. bubnuoreka [IOK
Annorponusa HeMeTauIoB (Ha
21 epe CTODOIA. Ce ( https://resh.edu.ru/subject/less
IIpUMeEpPE KUCII , bl
p p poat P on/5913/start/151347/
dbocdopa u yriaepoa)
bu6mmoreka [JOK
XHUMHUYECKHE CBOMCTBA raJIoT€HOB, )
22 . https://resh.edu.ru/subject/less
CepBI U UX COCTMHCHUM
on/5913/start/151347/
” XuMHu4deckre CBOMCTBA a30Ta, bubmorexa [IOK

docdopa 1 ux coeAMHEHUN

https://resh.edu.ru/subject/less
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on/5913/start/151347/

XUMHYECKUE CBOMCTBA YIiaepo/a,

bu6nmoreka [JOK

24 . https://resh.edu.ru/subject/less
KPEMHUS ¥ UX COSAMHCHUN
on/5913/start/151347/
bubmuoreka [IOK
ITpuMmenenne BaxKHEUIIINX
25 p . https://resh.edu.ru/subject/less
HEMETAJIJIOB U UX COETUHEHNI
on/5913/start/151347/
O0001IeHNEe U CHCTeMaTH3aLIHs bubmuoreka IIOK
3HAHUH 110 TeMe «HeMeTably.
26 Bpruncienus no ypaBHeHUSIM
XUMHYECKHUX PEaKIUN U
TEPMOXUMHYECKHUE PACUCTHI
[TpakTuyeckas padora Ne 3. bubmuoreka [IOK
27 «PelieHne sKkCiepuMeHTAIbHBIX
3aga4 no reMe "Hemertamier"»
)% KonrtpomnbHas paboTa 1mo remam
«Metamey u «HemeTamibn)
Heoprannueckue u opraHnyeckue bubnuoreka [IOK
29 KHUCIIOThL. Heopranuueckue u
OpraHUYECKHE OCHOBAHUS
AmMpoTepHbIe HEOpraHUYECKHE U bubmuoreka [IOK
OpPraHUYECKUE COCAMHEHUSI. A b ed X I
ttps://resh.edu.ru/subject/less
30 I'enetnueckast cBI3b ps:// [subject/
on/4960/start/151374/
HEOPTraHWYECKHUX U OPTaHHYECKUX
BEILECTB
Ponp xumMun B o0ecrieueHUN bub6manoreka IIOK
31 9KOJIOTHYECKOM, DHEPTETUUECKON U
MUIIEBOM 0€30MMaCHOCTH, Pa3BUTHHI
MEIULINHBI
[IpeacraBnenust 06 oOmMUX bubmuoreka [{IOK
HAYYHBIX IPUHIAIAX _
32 v P https://resh.edu.ru/subject/less
MIPOMBIIIICHHOTO TIOJTYYICHHSI
. on/3514/start/151429/
BaYKHEHIITNX BEIIECTB
bubmuoreka [JOK
33 Yenosek B MUpE BEIIECTB U https://resh.edu.ru/subject/less
MaTcpuaJioB on/3504/start/151485/
34 XuMUs U 310POBbE YETOBEKA bubmmorexa LIOK
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https://resh.edu.ru/subject/less
on/5452/start/150796/

OBILEE KOJIMYECTBO YACOB I10O
I[TPOTPAMME

34
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 149573922187837288311503629658482451098261 240741
Bnageney Kncenesa MapuHa HukonaesHa

OedcTevTened C 20.10.2025 no 20.10.2026
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