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1. COAEP KXAHUE OBYUYEHMUSA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHU4eCKOH XUMHMHU

[Ipeamer opranmyeckoil XUMUU: €€ BOSHUKHOBEHME, PAa3BUTHE M 3HAUEHHE B MOJYUYEHHUHM HOBBIX BEUIECTB M MarepuanoB. Teopusi CTpoeHUs
oprannueckux coenauHeHuid A. M. BytiepoBa, e€ ocHoBHbIe monoxeHus. CTpyKTYpHBIE (OPMYIbI OPTraHHYECKUX BEIIECTB. [ OMOIOTHS, U30MEpHS.
XuMHUYecKasi CBSI3b B OPraHMUECKUX COSIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBienne o kinaccuukay OpraHUMYECKUX BemlecTB. HoMeHKIaTypa OpraHHMYeCKUX COEIMHEHUN (CUCTeMaTU4yecKas) U TPUBUAIbHBIE
Ha3BaHUs BAXKHEUIINUX NPEICTaBUTEIIEH KJIACCOB OPraHUYECKHUX BEILIECTB.

DKCIepUMEHTAIBHBIC METOJIbI H3YUCHHSI BEIISCTB M WX MPEBPALICHUI: 03HAKOMJICHHE ¢ 00pa3I[aMy OpraHNYeCKHX BEIIECTB U MaTepHallaMd Ha
UX OCHOBE, MOJCITUPOBAHUE MOJICKYJI OPraHUYCCKUX BEIIECTB, HAOIIOACHHIE U ONTMCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB IO TIPEBPAIICHUIO OPTaHUICC KIX
BEIIECTB MPU HarpeBaHuH (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUM psall. MeTaH U 3TaH — MPOCTEUIINE TTPEACTABUTENH AJIKAaHOB: (PM3UYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu 3aMeIIeHust U TOPEHUs ), HaXOK/IEHUE B IPUPO/IE, TIOJYUCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKHI psll. DTHIIEH U MPOMUIEH — MPOCTEUIINE MPEACTABUTENHN aKEHOB: (DU3MUYECKUE U XUMUYECKUE
CBOICTBa (peaKIy THAPUPOBAHNS, TATIOTEHUPOBAHUS, TUPATAIINN, OKUCIICHHS U MOJIMMEPHU3aIUH ), TOyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MerunOyramueH-1,3: cTpoeHHMe, BaKHEHITME XUMHUYECKHE CBOWCTBa (peakuus mnonumepusaiuu). [lomyuenue
CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJOTHYECKHH psiA. AUETHWIEH — MPOCTEUIINH MpEeICTaBUTENbh aJKWHOB: COCTaB, CTPOCHHUE,
¢du3nUecKre U XUMUYECKHE CBOMCTBA (peaKluy THIPUPOBAHUS, TATOTCHUPOBAHMSI, THAPATAIINH, TOPEHHUSI ), IOTyYeHUE U IPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (Qu3MUYECKHMe W XUMUYECKHE CBONCTBA (peakIMy TaJIOTeHUPOBAHHWS W HHUTPOBAHUS), TMOITYYCHHE H
npumMenenue. Tonyon: cocmas, cmpoenue, usuveckue u Xumudeckue c8olucmaa (peakyuu 2aio02eHuposanus U HUMpo8anus), Noiyuerue u npumeHeHue.
TokcuyHOCTh apeHOoB. ['eHeTHUecKas CBSI3b MEXKY YIIE€BOIOPOIAMH, TPUHAJICKAITUMH K Pa3JIMYHBIM KJIaccaM.



[IpupoHbIle UICTOUHUKHU YTIIEBOAOPOAOB. [Ipupoanslii ra3 u nomytHeie HedTsHBIE Ta3bl. HedTs U e€ nmpoucxoxaenue. CriocoObl nmepepadboTKu
He(TH: MEPEroHKa, KPEKUHT (TePMHUUYECKHM, KaTaTuTUYeCKuil), mupoiu3. IIponykTsl nepepaboTku HE(TH, UX NMPUMEHEHUE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

OKcIepUMEHTAIbHbIE METO/AbI U3YUEHMsI BEILIECTB M UX MPEBPAILEHUI: 03HAKOMJIEHUE C 00pa3liaMy IIacTMACC, KayudyKOB M PE3UHBI, KOJUIEKIUH
«HedTp» 1 «YTONIB», MOJETUPOBAHIE MOJEKYI YIIIEBOJOPOIOB U TaJIOT€HONPOU3BOAHBIX, TPOBEACHNE MPAKTHYECKOW PabOThI: MOITY4YEHUE ITUIICHA U
HU3YyYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruuciienus no ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BELIECTBA WM HPOAYKTAa PEAKIMU IO U3BECTHBIM

Macce, 00bEMY, KOJTMIECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIHH).

Kucsiopoacoaep:kaiue opranudeckne coeJuHeHus

[IpenenpHbie OJJHOATOMHBIC CIIUPTHI. METAHOI M ATAHON: CTPOCHUE, (PU3HUYCCKHE U XUMHUYECKUE CBOMCTBA (PEakui ¢ aKTHBHBIMH METAJlIAMH,
raJIOreHOBOJIOPOJIAaMH, TOPEHHUE), TPUMEHEHUE. BOJOpOIHbBIC CBSA3M MEXIY MOJCKYylaMH CIHPTOB. JIeWCTBHE METaHOJIAa M STaHOJIA HA OPraHU3M
YeJI0BEKa.

MHOroaToMHBIC CHHUPTHL. DTUICHIJIMKOIL W TIUICPUH: CTPOCHHE, (PU3NICCKHE W XUMUYCCKUE CBOHCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMH
MeTallJlaMH, KaueCTBEHHAs peaKIlysl HA MHOTOaTOMHBIEe ClIUpThI). [leiicTBre Ha opranu3M ueioBeka. [[puMeHenue raumepruHa u STUICHT KOS,

®deHo: cTpoeHHEe MOJIEKYIIbI, PU3nYecKre U XUMHUecKnue cBoiicTBa. TokcuuHOCTh GeHona. [Ipumenenue denona.

Anpnerufipl U Kemouvl. DOpPMANBIETHI, alETANBICTHI: CTPOCHHE, (U3HYSCKUE W XUMHYECKHE CBOWCTBA (PCAKIUU OKUCICHHS U
BOCCTAHOBJICHHSI, KAUECTBEHHBIC PEAKIUH ), TTOJTyUCHUE U IIPUMEHEHHE.

OAHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHash M YKCYCHAasi KHCIOTHI: CTpOeHHE, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(cBolicTBa, 00IIME IS Kllacca KUCIOT, peakius dTepuduKaiun), mojiydeHne u npumMenenre. CTeapuHoBasi U OJEMHOBAsI KUCIOTHI KaK MPEACTaBUTENH
BBICIIIUX KapOOHOBBIX KHCIIOT. MbIJIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE JICHCTBHE.

Crnoxubie 3QUphl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['muponmu3 cioxHbix 3¢upoB. XKupel. ['maponmus sxupos. [IpumeHeHHE >XKHPOB.
buonoruueckas posb JKUPOB.

YrneBojbl: cocTaB, Kiaccu(UKaIiys yriaeBoaoB (MOHO-, M- U Monucaxapusl). [roko3a — mpocTelnii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (PU3MUECKUE U XUMHUECKUE CBOMCTBA (B3auMojieiicTBre ¢ ruapokcuaom Meau(ll), okucienne aMmMuauHbiM pacTBOpoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIFOKO3BI), HAX0XKICHHE B IPUPOJIE, TPUMEHEHUE, Onoorndeckas poib. @orocnaTe3. OpyKTO3a KaK U30Mep TIFOKO3HI.

Kpaxman u memmono3a kak TpUpoaHbIe ToiuMepbl. CTpoeHHe KpaxMana W IeJUTosio3bl. du3nyeckre W XUMHUYECKHE CBOMCTBA Kpaxmala
(TMaponu3, KaueCTBEHHAs PEaAKIIHsI C HOJIOM).



DKcIepUMEHTaIbHBIE METOJIbl M3YUEHHS BEIIECTB W UX MPEBPAILCHH: MPOBEACHUE, HAOIIOICHUE M OMHCAHUE JIEMOHCTPAIIMOHHBIX OIIBITOB:
TOpPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIIUPTOB (OKHUCIIeHUE 3TaHoaa okcuaoM Meau(ll)), MHOroaToMHBIX CIMPTOB (B3aUMOJIEHCTBUE
mmrnepuna ¢ ruapokcuaom meau(ll)), anpaeruaos (okuciaeHUE aMMHAYHBIM pacTBopoM okcuga cepedpa(l) m ruapoxkcumaom menu(ll), B3aumoneiictue
Kpaxmalia c H0ZI0M), IPOBEIEHNE MPAKTHUECKOI paObOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIOTHI.

Pacuérnble 3anaun.

Bbruucrienus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMUECTBA MCXOAHOTO BELIECTBA MIIM MPOAYKTa PEAKIIMU O U3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIUN).

A3oTconepkaliye OpraHn4eckie CoeIMHEHusI.

AMUHOKHCIIOTHl Kak aM(oTepHbIe OpraHuYecKkue coeauHeHus. Du3nyeckre W XMMHYECKHE CBOMCTBa aMHUHOKHCIOT (Ha MpHUMEpe TIIMIUHA).
Bbuonornveckoe 3HaueHNEe aMHHOKUCIIOT. [lenTup.

benku kak mpupoaHble BHICOKOMOJEKYIspHbIE coequHeHus. [lepBuuHas, BTOpuYHas U TPETUYHAs CTPYKTypa OelkoB. XUMHUYECKHE CBONCTBA
OENKOB: THAPOIU3, ACHATypaIusl, KAUEeCTBEHHbIE pEeaKlUy Ha OeJKu.

DKcIepUMEHTaIbHBIE METOJIbI U3YUSHHs BEIIECTB M MX IPEBpAICHUI: HAOMIOACHWE M ONHCAHHE AEMOHCTPALMOHHBIX OIBITOB: JIEHATYpAIIHS
OCIIKOB NP HAIPEBAHUH, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUS

OCHOBHbBIE MOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHS
MoJieKysipHas Mmacca. OCHOBHBIE METO/IbI CHHTE32 BEICOKOMOJIEKYIISIPHBIX COCTUHEHNI — MOTUMEPHU3AIIHsI U TIOJTHKOHICHCAITHSL.

DKcIepUMEHTaIbHBIE METOBI M3yYCHHs BEIIECTB M MX NPEBPAIICHUI: O3HAKOMIICHHE C 00pas3laMy MPUPOJHBIX M MUCKYCCTBEHHBIX BOJIOKOH,
MJ1acTMAacC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanmzanust MeXIpeIMETHBIX CBSI3€H NMPH M3YYEHWH OpraHuuYeckoil xummu B 10 Kiracce OCYIIECTBISETCS Yepe3 HCIOJb30BaHHE KaK OOIIMX
€CTECTBEHHO-HAYUHBIX MOHITHHN, TaK U TIOHSATHHA, SIBIISTFOLINXCS CHCTEMHBIMHE JUISI OTJEIIBHBIX MTPEIMETOB €CTECTBEHHO-HAYIHOTO [IUKJIA.

OO0mre ecTecTBEHHO-HAYUHbIE MTOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPUS, aHaJN3, CUHTE3, KIaCCH(UKAIUs, TIEPUOTUIHOCTD,
HaOJI0IeHNe, U3MEPEHNE, SIKCIIEPUMEHT, MOJICIUPOBAHHE.

@dusnka: mMatepusi, SHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, YHEPreTHYeCKUil ypoBEeHb, BELIECTBO, TeJIO, 00BEM, arperaTHOEe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETMUNHBI U CTUHHIIBI UX U3MEPCHHUSI.

buonorus: knerka, opraausm, 6uocdepa, oOMeH BemecTB B opraHu3Me, (PoToCcHHTE3, OMOJIOTHUECKH aKTHUBHBIE BemiecTBa (O€NIKH, yTIeBOJIBI,
KUPBI, PepMeHTHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPOJIbL, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.



TexHomorus: MUIICBBIC MNPOAYKTLI, OCHOBBI PAallMOHAJIBHOI'O NWUTAHHA, MOIOMIME CPCACTBA, JICKAPCTBCHHBIC W KOCMCTHUYCCKUC IIpCIiaparhl,
MaTepHraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJTACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH

XUMHUECKUH 37eMeHT. ATOM. Slapo aToMa, U30TOIBL. DIEKTPOHHAS 000I04Ka. DHEPreTUYECKHE YPOBHH, TIOyPOBHU. ATOMHBIE opOUTany, S-, p-,
d- osnemeHTbl. OCOOCHHOCTH pACIpEICICHHS JJICKTPOHOB IO OpOMTAISIM B aroMaxX »JJIEMCHTOB MEPBBIX YETHIPEX IEPHOMOB. JICKTPOHHAS
KOH(UTrypanus aTOMOB.

Ilepuognueckuit 3akoH u Ilepumonmueckas cucrema xumudeckux dnemeHToB [[. M. MengeneeBa. CBsA3b NEPUOAMYECKOTO 3aKOHA MU
[lepuognueckoit cucreMbl xumuueckux siemeHToB [[. WM. MenneneeBa ¢ COBpEMEHHON Teopuel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS
CBOWCTB XMMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX MMHU HPOCTHIX M CIOXKHBIX BEUIECTB IO TPYyIMIaM U MepuojaM. 3HaYeHHUE TIEPUOJUYECKOr0 3aKOHA B
pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHIbl XMMHUYECKOH CBsSI3M (KOBaJE€HTHas HEMOJSApHAs M TIOJSpHas, HMOHHAs, METaJJIMYecKas).
MexaHu3mbl 00pa30BaHMsSI KOBAJIEHTHOM XUMHYECKOM CBsI3W (OOMEHHBII U JIOHOPHO-aKIENTOpHbIN). Bomopoanas cBsa3b. BaneHTHOCTS.
DnexTpooTpunaTenbHOCTh. CTeneHb OKUCIeHus. VIOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MONEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHSA. 3aKOH IIOCTOSIHCTBA COCTaBa BEHIECTBA. [HMBI KPUCTAIIIMYECKMX PEHIETOK.
3aBUCUMOCTB CBOMCTBA BELIECTB OT THIA KPUCTATNINYECKON PEILETKH.

[TonsiTHE 0 MUCTIEPCHBIX cucTeMax. VICTUHHBIE M KOJJIOWIHBIE PACTBOPBI. MaccoBast 107151 BEIECTBA B PACTBOPE.

Krnaccudukanus nHeopranuueckux coeauHeHuid. HoMeHkaTypa HEOpraHWYecKuX BeEIIecTB. | 'eHeTHueckasl CBsI3b HEOPraHWYECKUX BEILECTB,
IIPUHAUIEKALUX K PA3JIMYHBIM KJIACCaM.

Xumuueckas peakius. Kinaccupukanus XMMUYECKHX peakiii B HEOPraHWYECKON U OpraHMYecKod XUMHUH. 3aKOH COXPAaHEHHs MacChl BEIIECTB,
3aKOH COXPAHEHUS U IIPEBPALLEHUs DJHEPTUH [IPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (pakTopoB. OOpaTumble peakiuu. XUMUYEecKoe paBHOBecue. PakToOpbl, BIUSIOLIME HA
COCTOsIHME XuMH4eckoro paBHoBecus. [Ipuanun Jle Hlarense.

OnextponauTHyeckas qucconuanus. CUiIbHbIE U c1alble 3JeKTponThl. Cpea BOAHBIX PACTBOPOB BELIECTB: KUCasl, HEUTpaIbHasl, IIEI0YHAs.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.



OKClepUMEHTAJIbHBIE METOJbl W3YYEHHs BEIIECTB M HX MPEBPALICHUM: JeMoHcTpauust Tadmauy «llepuonnueckas cucreMa XHMHUYECKUX
anementoB J[. M. MenzaeneeBa», u3ydeHune Mojenell KPUCTALIMYECKUX PEIIETOK, HAOII0JAeHNEe M ONMCAHUE JEMOHCTPALMOHHBIX M JTAOOPaTOPHBIX
OIBITOB (pa3/IoKEeHUE MEPOKCUAA BOAOPOJA B MPUCYTCTBUM KaTaln3aropa, ONpEAETCHUE CPelbl pacTBOPOB BEILECTB C MOMOIIBIO YHHBEPCAIBHOIO
MH/IMKATOpa, PEaKIM1 HOHHOro 00MeHa), MPOBEJIEHUE IPAKTUYECKO paboThl «BiusHue pa3IuyHbIX (AaKTOPOB HA CKOPOCTh XMMUYECKOH peaKkIim».

Pacuérnble 3anaun.

Pacuérel o ypaBHEHUAM XMMHUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACYETHI, PACUETHI C UCIIOJIB30BAHUEM IIOHATHS «MacCOBas 101
BELIECTBAY.

Heopranunueckasi Xumus

Hewmeramnsl. [Tonoxxenune nemetaioB B [lepuoandeckoil cucteme xumudeckux snemeHToB Jl. M. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
dusnueckre CBOMCTBAa HEMETAILIOB. AJUIOTPOIUS HEMETAJIJIOB (HA MpUMeEpe KUCIOpoa, cepbl, pocdopa u yrieposa).

XUMHUYECKHE CBOICTBAa BaXHEWIIMX HEMETAJUIOB (TaJIOr€HOB, Cephl, a30Ta, ¢ocdopa, yriepoga M KpeMHHs) U MX COEIMHEHHH (OKCHIOB,
KHUCJIOPOACOAEPKAIIUX KHCIIOT, BOJOPOAHBIX COSAMHEHU).

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertannsl. [Tonoxxenne metainos B [lepuoanueckoil cucreme xumuueckux neMeHToB Jl. . MenneneeBa. OcOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX
00os04yek aToMoB MeTaioB. Ob6uue pusnueckue cBoiictsa MetaioB. CIIaBbl METALIOB. DIEKTPOXUMHUUYECKUH Psiji HANPsHKEHU METaljIoB.

XUMUYEeCKHEe CBOMCTBA BKHEHIIINX METAJNIOB (HATPHil, Kalui, KalIbLIUK, MarHUA, ATFOMUHHM, IUHK, XPOM, Kelle30, MEJlb) U UX COCTUHECHHIA.

O61ue cnocoObl MonydeHus: MeTauioB. [IpuMeHnenne MeTamuioB B ObITY U TEXHHUKE.

DKcrepuMEHTAIbHbIE METO/bl M3YyUEHUsl BELIECTB M WX NPEBpAIlCHUN: M3y4YeHHE KOJUIEKIMH «MeTauibl U CIjIaBbl», 00pa3lioB HEMETAIIOB,
pelleHre HKCIEPUMEHTANbHBIX 33734, HAOMIOJEHHWE M ONHCAaHHE JEeMOHCTPAlMOHHBIX M JA0OpATOPHBIX OMNBITOB (B3aMMOJAEHCTBHE T'MJIPOKCHAA
AJIFOMUHUS C PACTBOPAMH KHCJIOT U LIeJI0Yel, KadeCTBEHHbIE pEaKI[Mi Ha KATHOHBI METAJIJIOB).

Pacuérnsbie 3anaun.

Pacuérbl macchl BemecTBa WM 00b€Ma ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0bEMY OJTHOTO M3 YYacCTBYIOIIMX B peaklUuu
BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMUECTBA BELIECTBA) MPOJYKTOB PEaKIUH, €CJIM OJJHO U3 BEIECTB UMEET IPUMECH.

Xumus H KU3Hb

Ponp xumMun B 00ecrieueHHH SKOJIOTHYECKOM, SHEPreTHUECKO U MUIEeBONH 0€30MacCHOCTH, Pa3BUTUN MEAUIMHBL [IOHATHE 0 HAYYHBIX METOAAX
MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIU.

[IpencraBienust 06 00X HAYYHBIX IPUHIMIIAX MPOMBIIUIEHHOTO MOJTYYeHHS Ba)KHEHIIINX BEIIECTB.

YenoBek B MHpE BELIECTB U MAaTEPUAJIOB: BAXXHEHILINE CTPOUTENbHBIE MaTEpUaibl, KOHCTPYKLIMOHHBIE MaTepUaibl, KPaCKH, CTEKIO, KEPAMUKA,
MaTepHalbl AJIs 3JEKTPOHUKH, HAHOMAaTepHaJIbl, OpraHMYeCKHe U MUHEpaJIbHbIE YA0OpEHHS.



XuMHsT ¥ 3I0pOBbE YEJIOBEKA: IMpaBWIa HWCIOJIb30BaHUS JIEKAPCTBEHHBIX IPEMapaToB, MpaBmia OE30MacHOr0 WCIOJIb30BAaHHS IPEMapaToB
OBITOBOM XMMHH B IIOBCEIHEBHON KU3HU.

MexnpeaMeTHBIE CBSI3HU.

Peanuzarus MexXnpeIMeTHBIX CBS3€H MpHU U3YYEHUHW OOIIEH U HeopraHWYecKol XuMuM B 11 Kitacce OCyIIeCTBIISETCS Yepe3 UCIOIb30BaHNEe KaK
OOIINX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TIOHSITHIA, SIBISIONIUXCS CUCTEMHBIMU JJIsI OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEeHHO-HAYYHBIC TIOHSATHUS: HAY4YHBIA (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHaIW3, CHUHTE3, KiIacCH(HKAIWs, MNEePHUOJUIHOCTD,
HaOII0ICHUE, YKCIIEPUMEHT, MOJICTTMPOBaHUE, H3MEPEHUE, SIBJICHUE.

®du3Mka: Matepus, SHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIl, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHAE BEIIECTBA, (PM3MUSCKHUE BETUYUHBI U SMHHUIIB UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTEMa, Onocdepa, MaKpo- © MUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIICCTB B OpPraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLIINBO, PECYPCHI.

TexHonmorusa: XuMUYecKasi MPOMBIILIIEHHOCTh, METAJLTYPIrusl, IPOU3BOACTBO CTPOUTENBHBIX MATEPUAJIOB, CEIbCKOX035HCTBEHHOE TPOU3BOACTBO,
MUIIEBAs MPOMBINIJICHHOCTh, (hapMalleBTUYECKash MPOMBIILIEHHOCTh, POU3BOJICTBO KOCMETHUECKHUX IpEnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MAaTEepHAJIOB, JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



2. INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMTPOI'PAMMBI 110 XUMHUHN HA BA30OBOM YPOBHE CPEJHEI'O OBLIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBiuBaeT TpeOOBaHMS K Pe3yIbTaTaM OCBOCHHUS O0YYaIOMIMMUCS MPOTPaMM CPEeTHEro oOmero oopa3oBaHus (JMYHOCTHBIM,
METaINpeIMEeTHbBIM U IpeaMeTHbIM). HayuHo-MeToquueckoil OCHOBOHM [yl pa3pabOTKH IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOEHHUS MPOrpaMM CPEJHEro
o0111ero 00pazoBaHusl ABISETCA CUCTEMHO-AEATEIbHOCTHBIM MOJIXO/.

B cooTrBeTrcTBHM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JMYHOCTHBIX pPE3YyJbTaTOB OCBOCHMS IIpeaAMeTa «XHMMHS» Ha ypOBHE
cpeaHero o01ero o0pa3oBaHusl BBIICICHBI CIETYIONIINE COCTABIISIIOIINE:

OCO3HaHME OOYYAIOIUMHCS POCCUHCKOM TIpakJaHCKOW MJIEHTMYHOCTH — TOTOBHOCTHM K CAaMOpPAa3BUTHIO, CaMOCTOSITEIbHOCTH U
CaMOOIIPEICIIEHUIO;

HaJIn4yue MOTHBAIlUHU K 06y‘-IeHI/IIO;

LIeJICHANIPABJICHHOE PAa3BUTHUE BHYTPEHHUX YOESKICHHI JIMYHOCTH HA OCHOBE KJIFOUYEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAauIMid 0a30BOM HAyKu
XUMUHY;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJACTBOBATbCS B CBOEH JAEATENBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKAMH, HMPUCYLIUMHU
L[EJIOCTHOM CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIN4YUEC NPAaBOCO3HAHUA AKOJIOTUYECKOH KYJbTYPBI U CIIOCOOHOCTH CTaBUTh EJIN U CTPOUTD )KU3HCHHBIC ITJIaHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaAMeTa «XHUMHUS» TOCTUTAIOTCS B €IUHCTBE YU€OHOH M BOCIIUTATENbHON JESITEIbHOCTH B COOTBETCTBHUHM C
I'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH M HJ€ajJaMH POCCHMCKOI0 Ipa’kAaHCKOTO OOILIECTBA, MPUHATHIMU B
o0IIecTBE HOpMaMH U IPAaBUIIAMHU TIOBEACHUS, CIIOCOOCTBYIOIIMMHU TIPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS M HDABCTBEHHOT'O CTAHOBJICHUS JIMYH OCTH
00y4Jaronmxcsi.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOSHUS MpeaMeTa «XUMHUA» OTPaxaroT chOpMHUPOBAHHOCTH OIBITA MO3HABATEIBHON M MPAKTUUECKOH JeATEIIbHOCTH
o0yyJaromuxcs Mo peaju3aluy IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HaHHUs 00y4YaOIUMUCS CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEN, YBAYKEHUS K 3aKOHY U MTPaBOIOPSIIKY;

MpEACTABICHUA O COUAIIBHBIX HOpMaX U IpaBUjIax MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOH TBOPUYECKOW IEATENBbHOCTH NPU CO3/JaHUHM YYEOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M TO3HABATENbHBIX 3ajad,
BBINOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;



CMOCOOHOCTH TIOHMMAaTh M TNPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY W apryMEHTBhl IPYTUX NpU aHAIW3€ pa3IM4YHbIX BHJIOB Yy4eOHOM
JeSITeNIbHOCTH,

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS .

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUM;

YBAXXCHHA K IMPOLECCCY TBOPUYCCTBA B O6HaCTI/I TCOPHUU U MPAKTUYCCKOI'0 MPUMCHCHHA XWUMHHU, OCO3HAHUA TOr'0, 4TO HOCTHKCHHUA HAYKHU CCTb
PE3YIbTAT NJIMTCIBbHBIX HaGJIIOI[eHHfI, KPOIIOTIMUBBIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘-IéHBIX " IPAKTUKOB;

MHTEpeca M TO3HABATENbHBIX MOTHUBOB B TMOJYYEHHHM U MOCIEAYIOIIEM aHaiu3e HH(pOpMalMu O MEepeAOBBIX JOCTHKEHUAX COBPEMEHHOMN
OTEUYECTBEHHON XHMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMMOBECACHU,

CIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHbIE C XUMUUYECKUMU SIBJICHUSMU, U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH Ha MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLICHUBATH CBOE MMOBCACHHUEC U IMOCTYIIKHN CBOUX TOBapI/IHIeﬁ C H03I/IIII/II>'I HPAaBCTBCHHLIX U NIIPABOBLIX HOPM W OCO3HAHUC HOCHCI{CTBI/Iﬁ
OTUX IMOCTYIIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 3[10POBbI:

MMOHUMAaHHUS IEHHOCTEH 3I0pOBOro 1 0e30macHoro odpasza KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U
TICUXHYECKOMY 3]I0POBBIO;

coOJTr0IeHUsI PaBHIT 0€30MaCHOTO OOpaIeHUs C BEIIECTBAMHU B OBITY, TOBCEAHEBHOM )KU3HH U B TPYIOBOH JEATEIHHOCTH,

MMOHUMAaHUS [IEHHOCTH MPaBHJI HHIWBUIYaJbHOTO M KOJJIEKTUBHOTO O€30MacHOr0 MOBEAEHUS B CHTYAIUSIX, YIPOKAIOIIUX 30POBBI0 M KU3HU
JTIOJICH;

OCO3HaHWUsI TOCJICACTBUI U HENPUATHS BPEIAHBIX MPUBBIYCK (YHOTPEOICHHUS aIKOTOJIsl, HAPKOTHKOB, KYPEHHS);

5) TpyaoBOIro BociuTaAHMSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATENIBCKON JEsITeNbHOCTH, OOIIECTBEHHO TMOJE3HOW, TBOPUECKONW W JPYIMX BHJIAX
NesITeNIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COIMATBHON HAMPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTHISCKOMY U3YICHHIO TIPOPECCHI pa3TUIHOTO POja, B TOM YHCIIe Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUIA 110 XUMUH;

YBa)XXEHUS K TPYAY, JIOJAM TPYyJa U pe3yJIbTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUYallbHOM TpaeKkTopun obpa3zoBaHus, Oyayiel nmpodeccuu U peannsanud cOOCTBEHHBIX KU3HEHHBIX
TJTAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;



6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

HKOJIOTHYECKH 11e7IECO00Pa3HOr0 OTHOUICHHUS K IPUPO/IE, KAaK UCTOUHUKY CYIIECTBOBAHUS KU3HU HA 3eMIie;

IIOHMMAaHMsI TI100aJIBHOTO XapaKTepa HKOJOTHUECKUX MPOo0JieM, BIMSHUS SKOHOMHUYECKHX IPOLECCOB Ha COCTOSHUE NMPUPOJHONW U COLMATBHOM
Cpensl;

0CO3HaHMS HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTIKEHUH XUMUU JIJIS1 pEIIEHHS BOIIPOCOB PALIMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AaKTUBHOTO HENPUATHS JIEHCTBHIA, NPHUHOCAIIMX BpeI OKPYKAIOLIEH NPUPOAHON cpene, yMEHHs MPOTHO3HPOBATH HEOIArompusTHbIC
9KOJIOTMUYECKUE NIOCIEACTBHS IPEANPUHUMAEMBIX JEHCTBUHI U IPENOTBPALLATD UX;

HaJIM4YUs Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, KOJOTMYECKOW KYJIBTYpBI, OIBITA AEATEIbHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSl UMM B I103HABATEIbHOW, KOMMYHUKAaTUBHON U COLIMATIbHOW MPAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO IPOTHUBOCTOSThH MJI€0JIOTUN
xemooouw;

7) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CHenn()UKA XUMHUH KaK HayKd, OCO3HAHU €€ poiH B (OPMUPOBAHUH PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUH LEIOCTHOTO
IIpeCTaBICHUs] 00 OKPYXAIOLUIEM MHUpPE KaK O €JUHCTBE IPUPOJbl M YEJIOBEKA, B MO3HAHWUU IMPHUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUU IMpoliieM
COXPAHEHHUS IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOM 3HAUMMOCTU XHMHUH JUIsI COBPEMEHHOM IMBHIM3AIMM: B €€ T'YMaHHCTHYECKOM HampaBIeHHOCTH M Ba)XKHOM poOJM B
CO3/IaHUU HOBOM 0a3bl MaTE€pUAIbHOM KYJIbTYpPHI, PEIICHUHU INI00ATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBON, SHEPTETHUECKOH,
MUIIEBOW U IKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOECIIEUEHUHN YCIIOBUM YCIEIIHOTO TPYAAa M AKOJIOTMYECKH KOM(OPTHOM KU3HU
KaX/10T0 uJIeHa O0IeCTBa;

€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTU: IMOHHMAaHHs CYIIHOCTH METOAOB IO3HAHUSA, HCIOJIb3YyEeMbIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
HCIOJIb30BaTh IOJIy4aeMble 3HAHUS Ul aHAJIU3a U OOBACHEHUS SBIICHUN OKpPY)KAIOIIEro MHpa M MPOUCXOIANINX B HEM M3MEHEHHUH, yMEHUs AenaTh
000CHOBaHHbIE 3aKII0YEHHS HA OCHOBE HAyYHBIX (PAKTOB M UMEIOLIUXCS JaHHBIX C LIEIbI0 TOTYyYEHHS T0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO UCIIOIb30BaTh XUMMUYECKUE 3HAHUS [T PELIeHUs TPOoOJIeM B peabHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpPECca K MO3HAHUIO U HCCIIEN0BATENbCKON NEATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M €CaMOOOpa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUH 1O XMMHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/a B pa3iMuHbIX chepax npodhecCHOHaTbHON NesTeNbHOCTH.



METANIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS Y4eOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIC I (DOPMHUPOBAHUSI MUPOBO33PECHHs 00YUAIONTUXCS MEKIUCIUILUIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TTOHATHS, OTPAKAIOIINE
LIEJIOCTHOCTh HAyYHOH KapTUHBI MHpPAa M CIEeNU(PUKY METOIOB IMO3HAHMS, WCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DYHEPTHS,
SIBIICHUE, TPOIeCC, CHUCTeMa, Hay4yHbId (DaKkT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIeJOBaHHE, HAOIIOJICHUE, WU3MEpCHHE,
AKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHble y4eOHble  JeiCTBUS  (ITO3HABaTENbHbIE, KOMMYHHKAaTUBHBIC, pETrYyJISTHBHBIE), obOecrneunBaiomme (GopmMupoBaHUE
(GYHKIIMOHATBHOW IPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00yYaroIINXCs;

CIIOCOOHOCTh OOYYArOIIMXCSl WCIOJIh30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MHUPOBO33PCHUYCCKUE 3HAHUS W YHHUBEPCAIBHBIC YYCOHBIC
JICWCTBUS B IO3HABATEILHON U COLMAIIBHON MPAKTHKE.

MeTtanpeamMeTHble pe3yNbTaThl OTPAXKAIOT OBJ/ICHUE YHUBEPCAIBHBIMHU YU€OHBIMU MO3HABATENbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU
EUCTBUSIMU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENTEHO (POPMYTUPOBATH U aKTYaTH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

ONpENENATh LEeNU NEATEIbHOCTH, 33/1aBasi IapaMeTpbl U KPUTEPUH UX JOCTUKEHUS, COOTHOCUThH PE3YNbTAaThl IEATEIbHOCTU C MOCTAaBICHHBIMU
LEIISIMU;

WCIIOB30BaTh MPU OCBOCHWU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH XapaKTepHbIE MPHU3HAKU MOHSATUN W YCTaHABIMBATh MX
B3aMMOCBS3b, UCIIOJIH30BATH COOTBETCTBYIOIINE MOHATHS 111 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKAIIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3H MEXKIY U3YUaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE paCCyXJACHUS (MHIAYKTUBHBIC, JECIYKTUBHBIC, [0 aHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSIX, (HOPMYIUPOBATH BHIBOJBI M 3aKITIOYCHHUS,

MPUMEHSITH B MPOIlecce MO3HAHUS, UCIIOIh3yeMbIe B XUMHUU CHMBOJIUYECKHE (3HAKOBBIE) MOJIENN, MPEOOPA30BBIBATH MOJIEIBHBIE MTPEICTABICHHS
— XUMHYECKHH 3HaK (CHMBOI) dJIeMEHTa, XUMUdeckas (opmyra, YpaBHEHHE XHMUYECKOW pEaklUyd — MPH PEUICHUH Y4eOHBIX MMO3HABATEIbHBIX U
MPaKTUYECKUX 3a/ad, NPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TPEACTABICHUS JJIS BBIABJICHHS XapaKTEPHBIX MPU3HAKOB HM3YYa€MBIX BEIIECTB U
XUMHYECKUX PEAKIIUH.



2) 6a3oBbIe HccIe0BaTebCKHE JeHCTBHUA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKLUI;

(GbopMyIMpOBaTh LEJIN U 3aJauyd UCCIEI0BaHMs, UCIOJIb30BATh MOCTABJIEHHBIE U CAMOCTOATENILHO C(HOPMYIUPOBaHHBIE BOIIPOCHl B KaueCTBE
MHCTPYMEHTA [IO3HAHUS U OCHOBBI 111 ()OPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HAaBBIKAMH CaMOCTOSTEIILHOTO TUIAHUPOBAHMS U MPOBEICHHS YUCHHUECKUX AIKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOII0AaTh 3a
XOZIOM TIPOIIecCa, CaMOCTOATENBHO TMPOTHO3MPOBATH €ro pe3yiabTar, (OpMYIHpPOBAaTH OOOOIIEHHS M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
Pe3yabTaTOB UCCIIENOBAHUS, COCTABIATh 00OCHOBaHHBIN OTUET O MPOJEIaHHOM paboTe;

IPUOOPETaTh ONBIT YYEHUYECKON HUCCIIeA0BATENbCKOM 1 MPOEKTHOM EATEIbHOCTH, IPOSIBIATE CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIIbHOMY
IIOMCKY METOJIOB PELICHMS PAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B [IO3HAHMUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMaIUK (Hay4YHO-TIOMYJISIpHAst JIUTEpaTypa XUMHUYECKOTO COJIepyKaHMsl, CIpaBOYHbIE TocoOus,
pecypcel MHTepHeTa), aHanu3upoBaTh HMHGOPMAIMIO PAa3IMYHBIX BHJIOB U (OPM IPEJICTABICHHS, KPUTUUYECKU OIIEHHMBATh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD;

(bopMyIHpOBATH 3aIIPOCHI M MPUMEHSATH Pa3IMYHbIE METO/BI IIPH MOKCKE U 0TOOpE WH(pOpMAIUK, HEOOXOIMMOH JIJIsl BHITIOTHEHUS YIeOHBIX 3a/1a4
ONPEAEIIEHHOTO THUIIA;

PUOOPETaTh OMBIT UCIOJIb30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpescTaBieHust HHPpopMaluu (CXeMbl, rpa@uKy, TuarpaMMbl, TaOJUIbL, PUCYHKHU U IPYTHE);

WCIOJIb30BaTh HAy4YHBIH S3bIK B KaueCTBE CPEACTBA MpU paboTe ¢ XMMHMUYECKON MH(OpMaIei: MPUMEHSITh MEXIpeaIMeTHbIe (puznueckue u
MaTeMaTHYeCKue) 3HaKU U CUMBOJIBL, (hOpMYyJIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJIATHOCTH.

OBiajeHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMHU A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX1aeMOl TeMbI B XOJ€ JUAJOra W/UiIN IUCKYCCHH, BHICKA3bIBAaTh UEH, (DOPMYIUPOBATH CBOU IPEIIOKEHU S
OTHOCHUTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3ajaun;

BBICTYIIATh C IIPE3EHTALMEN PE3YIbTAaTOB MO3HABATEILHOMN EATENbHOCTH, MOTYYEHHBIX CAMOCTOSTEIBHO WM COBMECTHO CO CBEPCTHUKAMU IPU
BBINOJIHEHUH XUMHUYECKOT0 IKCIIEPUMEHTA, IPAKTUYECKON pabOoThI O UCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEUIECTB, peal3allii Y4eOHOro MpoeKTa 1
(GbopMyIIMpOBaTh BBHIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHBIX UCCIEA0BAHUN MyTEM COTIIACOBAHUS MMO3UIIUHN B X0/1€ 00CYXIeHUSI 1 OOMEHa MHEHHUSMU.

OByajeHne YHMBePCAJIbHBIMHU Pery/isiTUBHBIMU /1efiCTBUAMM:



CaMOCTOSITEJIbHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO IIO3HABATENBHYIO I€ATEIbHOCTD, ONpPEAEss €€ 1eNIU U 3aJa4ul, KOHTPOJIMPOBATh U 110 Mepe
HEOO0XOAMMOCTH KOPPEKTUPOBAThH MpEASiaraeMblii alTOPUTM JACUCTBUI MPH BBHINOJHEHUN y4eOHBIX M MCCIIEOBATEIbCKUX 33734, BHIOMpaTh Hamboee
3¢ deKTUBHBIN CIOCO0 UX pEHICHUS C YYETOM MOJyYeHHUsI HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

IIpenMeTHbIe pe3yabTaThl 0OCBOECHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(OPMHPOBAHHOCTH TMPEJCTABICHUI O XUMHUYECKOW COCTABIISIOMICH €CTECTBEHHO-HAYYHON KAPTHHBI MHPA, POJIM XUMHH B TIO3HAHUU SIBJICHHIA
IpUPOJBI, B POPMUPOBAHUH MBIIUICHHS M KYJIbTYPBI THYHOCTH, €€ (YHKIIMOHAIHLHON IPaMOTHOCTH, HEOOXOIUMON IS pEIICHUS] MPAKTUIECKUX 3374
1 3KOJIOrMYeCKH 0O0CHOBAaHHOI'O OTHOULIEHHUS K CBOEMY 3/J0POBBIO U IPUPOIHOM cpefe;

BJaJICHME CHCTEMOM XUMHMUYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIAralollUe MOHATUS (XUMHUYECKUN 3JIEMEHT, aToOM, 3JEeKTPOHHas
000J104YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, XUMHUECKas! CBSI3b, CTPYKTYpHast popmMyiia (pa3BEpHyTast U COKpalEHHast), MOJIb,
MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YriepoAHbIN CKeNeT, GyHKIMOHAIbHAs IpyMa, paJuKal, U30MepHsl, U30MEpPbI, FTOMOJIOIMUECKUN PsiJl, TOMOJIOTH,
YIJI€BOJIOPOBI, KUCIOPOA U a30TCOJAEPIKAIINE COEINHEHUSI, MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U
3aKOHBI (Teopus CTpOoeHMs opraHuuyeckux BemiecTB A. M. ByriepoBa, 3akoH coXpaHEHUS MacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XUMHH; MUPOBO33pPEHUECKHE 3HAHNUS, JIEXKAIIUE B OCHOBE MOHUMAaHMSI IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJIEHUH, (JAKTOJOTHYECKUE CBEICHUS
O CBOMCTBaxX, COCTaB€, MOJyY€HUU M O€30MaCHOM HCIIOJIIb30BAHMM BAXKHEHIIMX OPraHUYECKUX BELIECTB B OBITY UM MPAKTUYECKOW IESITeNbHOCTU
YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABJIATH XapaKTEpHbIE NMPU3HAKU MOHATHUI, YCTAHABJIMBAaTh MX B3aUMOCBSA3b, UCIOJIB30BATh COOTBETCTBYIOIIUE
MTOHATHUS ITPU ONMCAHUM COCTaBAa, CTPOCHUS U NPEBPALLEHUN OPraHUYECKUX COETMHEHU;

c(OPMUPOBAHHOCTh YMEHHUH HCIONb30BaTh XUMHYECKYIO CHMBOJIUKY JUIS COCTaBJIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHoi) (opMysT OPraHUYECKUX BEIIECTB W YpPaBHEHHM XMMHYECKUX PEaKUWi, U3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYeCKHUX BEIIECTB JUIs
WJUTFOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHAaBIUBATh MPHUHAIJICKHOCTh HM3YUYEHHBIX OpPraHMYECKUX BEIIECTB IO KX COCTaBy M CTPOCHHIO K
OIpeNIeIEHHOMY KJIaCCy/TpyIIie COSAUHEHUH (YII1eBOAOPOABI, KUCIOPO U a30TCOIEpKAIUE COSANHEHHS, BRICOKOMOJIEKYIISIpHBIE COEAMHEHUS), 1aBaTh
UM Ha3BaHMs 1o cucremarnyeckoid HomeHkiarype (IUPAC), a Taxke NpUBOAUTH TPUBUAIBHBIE Ha3BAHUS OT/EJIBHBIX OPTaHUYECKUX BELIECTB (ITUJICH,



NPONWIEH, aleTWIEeH, STHICHIJIMKONb, TIHLIEpUH, (eHomn, (GopManbaernj, ameTanbIerui, MypaBbUHAs KHCIOTA, YKCYCHas KHCIIOTa, OJEUHOBAS
KHCJIOTA, CTEAPUHOBAsk KUCIIOTA, TIIF0KO03a, PPYyKTO3a, KpaxMall, LeJUII0103a, TIHLUH);

chopMHPOBAHHOCTH YMEHHSI OIIPE/ICIISATh BHIbI XUMUUECKOM CBSI3H B OPraHMYECKUX COCAMHECHUSX (OAMHAPHBIC H KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHUS IPUMEHSATH MOJIOKEHUS TEOPUHU CTPOCHUS OpraHndeckux BemecTB A. M. ByTtiepoBa Juist 00bsCHEHHS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTABA U CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI XapaKT€PH30BaTh COCTAB, CTPOCHHE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IHUHBIX
KJIaCCOB OpPIraHMYECKHUX BEIECTB (MEeTaH, 3TaH, STWJIEH, MNPONWIEH, aleTuieH, OyranueH-1,3, MerunOyranuen-1,3, OeH30i, METAaHOJ, 3TAHOI,
STUJICHIJIMKONb, TJIMLEPUH, (EHOJ, aleTalbleru/l, MypaBbUHas M YKCYCHas KUCJIOTBI, TJIFOKO3a, Kpaxmal, IeJUII0JI03a, AMUHOYKCYCHAsi KHCJIOTa),
WUIIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXIY HUMHM YpPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLIUH C HCIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

Cc(OPMHUPOBAHHOCTh YMEHUS XapaKTE€PU30BaTh UCTOYHUKH YIII€BOJOPOJHOIO ChIpbs (HE(Th, MPUPOAHBINA I'a3, yrojb), CHOCOObl UX NepepaboTKU U
IIPAKTUYECKOEe IPUMEHEHHUE MTPOJYKTOB IepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH BBIYMCICHUS MO XMMHUYECKHM YpPaBHEHHSIM (MaccChl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WIIH
IIPOJYKTA PeaKiu 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO U3 UCXOAHBIX BELIECTB I IPOAYKTOB PEAKIIIH);

c(OPMHUPOBAHHOCTh YMEHHUH BIIAJIETh CUCTEMOM 3HAaHHI 00 OCHOBHBIX METO/AX HAY4YHOTO TMO3HAHUS, UCIOJIb3YEMBIX B XUMHH NPU U3YUEHHUH
BEIIECTB U XMMUYECKHUX SIBJIECHUH (HaONOJeHHEe, U3MEPEHUe, SKCIIEPUMEHT, MOJEIMPOBAHUE), UCIOIb30BATh CUCTEMHBIE XMMHMYECKHE 3HAHUS IS
MPUHSTHSI PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX NIPUMEHEHHUEM,;

c(OpMUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBHUJa MOJb30BaHUS XUMHYECKON MOCYIOW M JaOOpaTOPHBIM OOOpPYIOBaHHEM, a TaKKe INpaBuia
o0pallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMM IO BBIMOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUU IJIAHUPOBATH U BBIMOIHATH XUMHUECKUI SKCHEPUMEHT (IIPEeBpallleHUs] OPraHNYEeCKUX BEIIECTB MU HarpeBaHHH,
MOJIyY€HUE STWIIEHA U H3yYEHHUE €ro CBOMCTB, KAaUECTBEHHbIE PEaKIMU OPraHMYECKHUX BEIECTB, JACHATypalus OElIKOB MpPH HarpeBaHUU, I[BETHbIE
peakiuu OENKOB) B COOTBETCTBHMHM C IpaBWIAMM TEXHHKH O€30MacHOCTH MpH OOpalleHHMH ¢ BeUlecTBaMM M JaOOpaTOpHBIM O00OpYyIOBaHHUEM,
NPEJCTABIATh PE3YJbTaThl XMMHYECKOTO SKCIEpUMEHTa B (OpMe 3alHMCH YpPaBHEHHH COOTBETCTBYIOUIMX PEAKIMi U (OpPMyIUpOBaTh BBIBOABI HA
OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUECKU aHATU3UPOBATh XUMUYECKYIO0 HH(POPMALIKIO, TOTYYaeMyI0 U3 pa3HbIX HCTOUHUKOB (CPECTBAa MacCOBON
uHpopmanuu, IHTepHET U Opyrux);

C()OPMHUPOBAHHOCTh YMEHHMH COOIIOAATH INpaBHJa HKOJOTHYECKU LIEIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM AEATENBHOCTH B LEIAX
COXPAaHEHHUs CBOErO 3J0POBbSl U OKPYKAIOLIEH NPUPOAHOM CpENbI, OCO3HABATH OINACHOCTHh BO3ICHCTBHMSI HA J>KUBBIE OPraHU3MbI ONPEACIEHHBIX



OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica mokazatens [IJIK, moscHATh Ha mpuMepax CmocoObl YMEHBIIEHUS W MPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA,;

Ui 00YYaroIUXCs C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 3[IOPOBBS: YMEHHUE NMPHUMEHSTh 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOJaX IMO3HAHHUS
BEIIECTB M XUMHUYECKHUX SIBJICHUM;

JUIL CIIENBIX W CIA0OBUAALIMX OOYYaloIUMXCsA: YMEHHE HCIOJIb30BaTh peibeHO-TOUeUHYI0 cucteMy oOo3nadenuid JI. Bpaing ans 3amucu
XUMHYECKHUX (OPMYIL.

11 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMUYECKOM COCTaBIAIOIIEH €CTeCTBEHHO-HAYyYHOIH KapTUHBI MUpA, POJIM XMMUU B MO3HAHUU SIBJICHUHN
IPUPOJBI, B OPMUPOBAHUM MBILIUIEHUS M KYJIbTYPbl JMYHOCTH, €€ (DYHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOAUMOM /sl PEeLIeHUs] IPAKTHUECKUX 3a/1ad
Y 3KOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3[JOPOBBIO U IIPUPOJHON CPELE;

BJIaACHHUC CHUCTEMOH XMMHWYECKHUX 3HaHHﬁ, KOTOpas BKJIIOYACT: OCHOBOIIOJIAraromue MmOHATHUA (XI/IMI/I‘ICCKI/Iﬁ 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIAPHBIN 00BEM, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHHSI, XUMHUYeCKast
CBSI3b (KOBaJCHTHAas, MOHHAs, METaJuIM4ecKas, BOJOPOJHAsl), KpUCTaJUIMYecKas peleETKa, TUIbl XMMHUYECKMX peakIHUi, pacTBOp, 3JEKTPOIUTHI,
HEDJICKTPOJIUTBI, JICKTPOJIUTUUICCKAA JUCCOHUALINA, OKUCIUTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH XUMHYECKOM pPCaKknun, XUMHUYCCKOC paBHOBeCI/Ie); TECOpHUHn
U 3aKOHBI (TEOpHsI AJIEKTPOJIMTUYECKOW aucconuanuu, nepuonnyeckuil 3akoH JI. M. MenzeneeBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB, 3aKOH
COXpAaHEHMs U NPEBpAILCHUsS SHEPIMU MPHU XMMHUYECKHX DPEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHUHM, MUPOBO33PEHUYECKHE 3HAHUS,
JeKalllye B OCHOBE OHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUH, (aKTOIOTHYEeCKHe CBEJCHUS O CBOMCTBAX, COCTAaBE, MOJTYYEHUU U
0€e30I1acCHOM HCITOJIL30BaHNH Ba)KHEHIIINX HCOPTraHNYCCKUX BCIICCTB B 6I>ITy n HpaKTHHCCKOﬁ ACATCIBbHOCTHU YCJIOBEKA,

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATh XAapPaKTCPHBIC IMPU3HAKH HOH?[TPII7[, YCTaHAaBJIMBATh UX B3aWMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOIIUC
MIOHATHS IIPU ONMCAaHUU HEOPraHUYECKHUX BEUIECTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JJISi COCTaBJIeHUs (JOpMYJ BEIIECTB M YPaBHEHUN XMMHYECKHUX pEaKUuil,
cucremarnyeckyro HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OT/AEIbHBIX HEOPraHWMYECKHX BEUIECTB (yrapHbIi ra3, yrieKucibli ra3, aMMHakK,
raméHasi U3BeCThb, HeranéHasi U3BeCTb, IUThEBAs COJIA, MUPUT U JIPYTHE);

CCbOpMI/IpOBaHHOCTB YMCHI/Iﬁ OMnpeaciIATh BAJICHTHOCTD M CTCIICHb OKUCJICHUA XUMHNYCCKUX 3JIEMCHTOB B COCAMHCHUAX PA3JIMYHOTO COCTaBa, BU
XMUMUYECKON CBSI3M (KOBaJICHTHAsl, MOHHAs, METATIMUECKasi, BOJOPOIHAS) B COEAMHEHHIX, TUI KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJIIpHasl, MOHHAs, METAJUTMUYECKasi), XapaKTep CpeJibl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COCIMHEHU;



c(hOpPMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAaHUYECKUX BEHIECTB IO HUX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyIie
COCMHEHMH (ITPOCTHIC BEIIECTBA — METAJUIB M HEMETAJUIbI, OKCHIbI, OCHOBAHUS, KUCJIOTHI, aM(pOTEPHBIC THIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBIC Mepuoandeckoro 3akoHa J[. M. MenzaeneeBa U 1eMOHCTPUPOBATh €0 CUCTEMATU3HPYIOIIYIO,
OOBSCHHUTENIbHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKHUX 3J1eMEeHTOB 1—4 nepuoaoB [lepuoanueckoit cucTeMbl
xumudeckux sjementoB JI. M. MeHaeneeBa, UCHONB3ys MOHSATHS «S-, P-, O-3JI€KTpOHHBIC OpPOUTANIN», «IHEPTETHUCCKUE YPOBHH», OOBACHSITH
3aKOHOMEPHOCTU U3MEHEHMSI CBOMCTB XMMMUYECKHX 3JIEMEHTOB M MX COCAUHEHUN IO nepuoaaMm u rpynnam lleproguyeckoil cUCTEMbl XUMUYECKUX
anemeHToB . 1. Menaeneena;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepHu30BaTh (OIMMCHIBATH) OOIIME XMMHYECKHE CBOWCTBA HEOPTraHMYECKHX BEIICCTB PA3IUYHBIX KIIACCOB,
MOJATBEPKJIAaTh CYIIECTBOBAHUE I'€HETUUYECKOW CBSI3M MEXIAY HEOPraHMYECKMMH BEIIECTBAMH C MOMOIIBIO YPAaBHEHUH COOTBETCTBYIOUIUX XMMUYECKUX
peaKInii;

c(OPMHUPOBAHHOCTh YMEHUS KIacCU(PUIIMPOBATh XUMUYECKUE PEAKIUH MO Pa3IUYHBIM MPHU3HAKaM (YHCIY M COCTABY pPEarupyrolux BEIIEeCTB,
TerIoBoMY 3 (HEKTy peakInu, U3MEHCHHIO CTEIICHEH OKHCIICHHS 3JIEMEHTOB, OOPAaTHMOCTH PEaKIUH, YIACTHIO KaTalln3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEaKIMA Pa3IMYHbIX THIIOB, MTOJIHBIC H COKPAIIEHHBIC YPABHEHUS PEAKIIUi HOHHOTO OOMEHa,
YUUTBIBAsL YCIOBUS, IPU KOTOPBIX ITU PEAKIIMU UAYT 10 KOHIA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOIUTH pEAKIUU, TMOATBEPKAAIONINE KAYECTBEHHBIH COCTAaB pPA3IUYHBIX HEOPraHMYECKUX BEIECTB,
pacro3HaBaTh ONBITHBIM YTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUU PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA TMOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO
OanmaHca 9TUX peaKklnii;

cOPMUPOBAHHOCTh YMEHHH OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW pEaKIMH OT Pa3IMYHBIX (PaKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTHU OT BHEITHETO Bo3nercTBus (mpuunu Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUUYECKHE IMPOIECCHI, JIEKAIIHE B OCHOBE MPOMBIILIEHHOTO TMOJYYSHHUS CEPHON KUCIOTHI,
aMMHaKa, a Takke chOPMUPOBAHHOCTH MPEACTABIEHUH 00 OOIIMX HAYYHBIX MPUHITUIAX U SKOJOTHIECKUX MPOoOieMax XUMUYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN TPOBOAUTH BBIYHMCICHHS C WCIOJIH30BAHHEM IIOHSATHUS «MaccoBas JOJi1 BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOIICHUH Ta30B MPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA MM 00bEMa ra30oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe WIH 00BEMY OJIHOTO
W3 yYacCTBYIOIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO d(hdeKkTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MPEBPAIICHUS U COXPAHCHHUS
SHEpIuu;

c(hOpPMUPOBAHHOCTh YMEHUU COOIIOJATh MpaBHUJa MOJIB30BAHUS XUMHUYECKOW MOCYJIOW M JaOOpaTOpHBIM 00OpYAOBaHHEM, a TaKXKe MpaBHIa
oOparlleHusl C BEIeCTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMH IO BBITOJIHEHUIO 1a00paTOPHBIX XUMHUYECKHUX OIBITOB;



c(OPMHPOBAHHOCTh yYMEHHUH IJIAHUPOBATh M BBHIMOJHATH XWMHUYECKHUH HKCIEPHUMEHT (pa3jioKeHUE IMEepPOKCHIa BOAOPOAAa B MPUCYTCTBHH
KaTaJln3aropa, OINpeJesieHHe CPeAbl PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATHHOTO WHAWKATOpA, BIMSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCThH
XUMHUYECKON peaKiuu, peakiiii HOHHOTO 0OMeHa, KaueCTBEHHbIE PeaKIMK Ha cylbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KATHOH aMMOHWUS, PEIlICHUE
SKCIIEPUMEHTAJbHBIX 3afau Mo TemaMm «Mertamib» U «Hemeramibl») B COOTBETCTBUM C MpaBHJIAaMU TEXHUKH O€30MacHOCTH MpHU OOpalleHUHd C
BEIIECTBAMH M JIaOOpaTOPHBIM 00OpYJOBAaHUEM, TMPEACTABIATh pPE3YJNbTAaThl XUMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOLINX PeaKUuil 1 (HOPMYIHPOBATH BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATM3UPOBATH XUMUUYECKYIO HHPOPMAIINIO, TOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEACTBa MacCOBOM
KOMMYHHKAI, UHTEpHET U APYTUX);

c(OPMHPOBAHHOCTh YMEHHU COOJIOAATH IMpaBHia HKOJOTHYECKH LIEIeCOO0pa3HOT0 TOBEACHUS B OBITY W TPYAOBOHW JAEATENBHOCTH B IEISX
COXPAHEHHUS CBOETO 3[J0POBbS U OKPY>KaOILEH IPUPOAHOM Cpe/bl, 0CO3HABATH ONIACHOCTh BO3/ICHCTBUS Ha KUBbIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB,
noHumasi cmbicn nokaszarens [IJIK, moscHATe Ha mpuMepax CHocoObl YMEHBIICHHS U MPEAOTBPALLEHUS MX BPEIHOTO BO3JCHCTBHUS Ha OpPraHu3M
YEJIOBEKa;

Uil 00yYaroIuXcs C OrPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHHE NMPUMEHATh 3HAHUSA 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS
BELIECTB U XUMUUECKUX SIBJICHUIA;

JUI CIENBbIX M CIAOOBUAALIMX OOYYaloIUXCs: YMEHHE HCIOJIb30BaTh pelbeHO-TOUeUHYI cucteMy obo3HadeHuit JI. Bpaing ans 3anmcu
XUMHUYECKUX (POPMYIL.



3. TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne ni/m HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl

KoauuecTBO 4acoB

JyiekTpoHHBbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypcsl

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUM

[Ipeamer oprannueckoit xumuu. Teopus CTpoeHus

1.1 N 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
oprannyeckux coeaunenuii A. M. bytieposa
Hroro no pasneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI 2 https://resh.edu.ru/subject/lesson/6151/start/
2.2 HenpeziensHEIe yr1eBONOPONEI: ANKCHI, ATKaHEHBI, 6 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKAHBI
2.3 Apomatrndeckue yriieBo10pO Ikl 2 .
https://resh.edu.ru/subject/lesson/6148/start/170461/
2.4 HpHpOIHEIE HCTOYHHIH YTIEBOOPOZIOB 1 X 3 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHUs
31 CrnreL. DeHo 3 https://resh.edu.ru/subject/lesson/4769/start/
' PTHL. https://resh.edu.ru/subject/lesson/5727/start/
3.2 Anbnerunsl. Kap6oHnoBsie KUCTOThI. CroxKHBIE 3(DUPHI https://resh.edu.ru/subject/lesson/4776/start/150604/

3.3 VrieBoasl

https://resh.edu.ru/subject/lesson/6150/start/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/

Uroro no pazneny

Pa3znen 4. A3oTcoaepikaniue opraHuyeckue coeIuHeHus

13

41 AMuHBI. AMUHOKUCIIOTHL. benku 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
Hroro no pazneny 3
Pa3nes 5. BoicokoMoJIeKyJISIpHbIE COeINHEHUSI

51 Mnactaacerr. Kavavicr. Bomokia ) https://resh.edu.ru/subject/lesson/6152/start/
' P RAYHYRH. https://resh.edu.ru/subject/lesson/4777/start/170536/
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6152/start/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 KUIIACC

Ne o/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI
KosmnuecTBo yacos

JaeKkTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

Paznen 1. Teopernueckue 0CHOBbI XUMHU

Crtpoenune atomoB. [lepuoguueckuii 3akoH u [lepuoanueckas

11 CHCTeMa XMMHYECKHX 31eMeHTOB /. 1. MeHaeneeBa 3

1.2 Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB

13 XUMHUYECKUE PEAKIINU 6
Uroro no pazneny 13
Paznen 2. Heoprannuyeckasi XuMus

2.1 Meramisl

2.2 Hewmeramier

2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB 2
Hroro no pazneny 17
Pa3nen 3. XuMus u :Ku3Hb

3.1 XUMUS ¥ )KU3HD 4

4

Hroro no pazneny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




4. TIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KUIACC

Kon nposepsiemoro
pe3yJjabTara

[MpoBepsieMbie peAMeTHBIE Pe3YJIbTATHI 0CBOCHUSI 0CHOBHOM 00pa30BaTeJLHON MPOTrPaMMBbI CPETHETO 0DIIEro
oOpa3zoBanus

1

TeopeTrueckrne 0CHOBBI OPraHUYECKON XUMUHU

11

CdhopMupoBaHHOCTb NPEACTABICHUI 0 XUMHUECKOM COCTaBIIAIONIEH eCTeCTBEHHOHAYUYHOW KapTUHbBI MUPA, POJIU XUMHUH
B [IO3HAHUU SIBJICHUH NPUPOABI, B (POPMUPOBAHUU MBILIUIEHHUS M KYJIbTYPbl JHUYHOCTH, €€ (PYHKIIMOHAJIBHON I'paMoT-
HOCTH, HEOOXOAMMOHW [yl pEIeHUS MPAaKTHUECKHX 3aJad U SKOJOTMYeCKH OOOCHOBAHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IIPUPOJIHOMN Cpesie

1.2

Brnanenue cucteMoil XUMUYECKUX 3HAHMH, KOTOPask BKIKOYAET: OCHOBOIMOJIArAIOLIUE TOHATUS (MOJIEKYJIa, BAIEHTHOCTD,
3JIEKTPOOTPHULIATENILHOCTh, CTENIEHb OKUCICHHS, XMMUYECKasl CBsA3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00BEM, yrie-
pOOHBIN cKeneT, (YHKUMOHANbHAs TIpyINNa, paguKaji, H30MEpHUs, H30MEphbl, I'OMOJOIMYECKHH psAl, I'OMOJOIH,
YIJIEBOOPO/IbI, KUCIOPOJ- U a30TCOAEPIKAIIME COEANHEHMs, OMOJOIrMYECKH aKTUBHbIE BElIecTBA (YIJIEBOABI, XKHPBHI,
0enKu), MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIMHEHHs); TEOPUU U 3aKOHBI (TEOpHs
XMUMHYECKOTO CTPOCHMs opraHuuyeckux BemecTB A.M. BytiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHH,
(axkTomOrMYecKue CBEAEHHMA O CBOMCTBaX, COCTaBe, IOJIYYEHHMHM M OE30MaCHOM HCIOJIb30BAHUU BaKHEHIIMX
HEOPraHNYECKUX U OPraHUYECKHX BEUIECTB B ObITY U MPAKTHUECKOMN JESITEIbHOCTH YeJIOBEKa

1.3

ChopMHpPOBAaHHOCT, YMEHHUH BBISABIATh XapaKTEPHBIC TIPU3HAKH TMOHSITHH, YCTAaHABIMBATh WX B3aUMOCBSI3b,
HUCIIOJIB30BaTh COOTBCTCTBYIOHII/IC ITIOHATHUA HpI/I OIIMCaHUHU COCTaBa, CTpOCHI/ISI nu HpeBpaHIeHI/Iﬁ OpFaHI/I‘leCKI/IX
COEIVMHEHNN

1.4

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIH30BATh XUMHUECKYIO CUMBOJIMKY JIJISi COCTABIICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, COKpamEHHON) GOPMYJ OpPraHUYECKHX BEIIECTB W yPaBHEHHH XMMHUYECKHX pPEaKIWd, M3TOTaBIUBATh
MOJIETIM MOJIEKYJI OPraHMYECKHUX BEIIECTB JJIs WILTIOCTPALMU UX XMMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUSI

1.5

CdopMHpPOBaHHOCTh YMEHUN YCTAHABIMBATH MPHUHAJIEKHOCTh U3YyUEHHBIX OPTaHMYECKUX BEIIECTB IO UX COCTaBy U
CTPOEHHIO K OIpeneia€HHOMY Kiaccy (rpynmne) CoeAuHEHMH (yrieBOJOpOJbl, KHUCIOPOA M a30TCOAep Kalue
COEJIMHEHMSI, BRICOKOMOJICKYJISIPHBIE COCTMHEHMS), JaBaTh UM Ha3BaHUs 1o cuctemarndeckoit HomeHknarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHS OINPENENATh BHJBI XUMHYECKOW CBSI3M B OPraHMYECKHUX COCJUHEHUSX (OAWHApHBIE U
KpaTHbIE)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA NIPUMCHSATBH: MMOJOXKCHUA TCOPHUU CTPOCHUA OPraHUYCCKUX BCIUICCTB AM. BYTHepOBa JJIA
00BICHEHMS 3aBUCUMOCTH CBOMCTB BCIHICCTB OT UX COCTAaBa U CTPOCHH:, 3aKOH COXPAHCHUA MACChl BEICCTB

Yraesogopoasl. Kucinopoaconepkamme M a30Tcojaepskaline OpraHMYeckne COequHEHUs. BbICOKOMoseKynspHble




Kon nposepsiemoro
pe3yJjabTara

[MpoBepsieMbie IpeAMeTHBIE PE3YJIbTATHI 0CBOCHUSI 0CHOBHOM 00pa30BaTeJLHON MPOTrPaMMBbI CPETHETO 0DIIEro
oOpa3zoBanus

COeIMHEHUS

2.1

CdopMHpPOBaHHOCTh YMEHUI TNPUBOJIUTH TPUBUAJbHBIE HA3BAaHUS OTICIIBHBIX OPraHWYECKUX BEILIECTB (ITHIIEH,
NPONWIEH, aleTWICH, STWICHIJIMKOJb, TIULEepuH, (eHos, (opmanpiaerus, ameraabAeruj, MypaBbUHas KHCIOTA,
YKCYCHasl KHCJIOTa, OJICHHOBAsI KMCJIOTA, CTEAPHHOBAsI KMCJIOTA, TIII0K03a, PpyKTO3a, KpaxmaJl, IeJUIi0103a, TITHIIH)

2.2

CdopMHpOBaHHOCTh YMEHUH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (HU3MUYECKHUE W XHUMHUYCCKHE CBOWCTBA THUITUYHBIX
MpeCTaBUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIeCTB (METaH, 3TaH, TWICH, IPOIWICH, alleTUICH, OyTaJueH-
1,3, metunbyranueHn-1,3, 6eH30J, METaHOJI, ITAHOJI, STUJICHIJIMKOIb, TIUIEPUH, (PEHOI, alleTalbAeTu I, MypaBbUHAS U
YKCYCHasl KHCJIOTHI, TJIF0OK03a, KpaxMaJl, [IeJUTI0JI03a, AMUHOYKCYCHAs KUCJIOTA)

2.3

ChopMUpOBaHHOCTh YMEHHSI WILTIOCTPUPOBATh FCHETHUECKYIO CBS3b MEXK/y TUITMIHBIMH MIPECTABUTEISIMU PA3TUUHBIX
KJIACCOB OPTraHUYECKUX BEUIECTB YPABHEHHSIMHU COOTBETCTBYIOIIMX XUMUUYCCKHX PEAKIHIA C UCIIOJIb30BAHUEM CTPYKTYP-
HBIX POPMYJT

2.4

ChopMupoBaHHOCT YMEHHSI XapaKTEepPU30BaTh UCTOYHUKU YTIIEBOJOPOJHOTO ChIpbs (HE(Th, MPUPOIHBIN ra3, yrois),
CHOCOOBI MX MepepabOTKH U MPAKTUUECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKU

XuMHUA U KW3Hb. Pacuérel

3.1

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BI1aaCThb CHCTEMOM 3HAHHMI 00 OCHOBHBIX MCTOAAaX HAYYHOI'O IMO3HAHUA, UCIIOJIb3YCMBIX B
XUMHWH TP U3YYCHHUHN BCUICCTB U XUMHUYCCKUX SIBIICHUI (Ha6J’IIOI[€HI/I€, HN3MCPCHUC, OKCIICPUMCHT, MOI[eJ'II/IpOBaHI/IC), nuc-
MOJIb30BATb CUCTCMHBIC XHMHUYCCKUC 3HAHUA JIA TPUHATUA pCH_ICHI/Iﬁ B KOHKPCTHBIX JXHU3HCHHBIX CHUTyalUsIX,
CBA3AHHBIX C BCHICCTBAMU U UX ITPUMCHCHUCM

3.2

ChopMHUpOBaHHOCT, yMEHHMH COONIOJATh TpaBHja TOJB30BAaHUS XHMHYECKOM TOoCcymoil W 1abopaTOpHBIM
o0opynoBaHUEM, a TaKXKe TpaBuiIa OOpaIIEHUS C BEHIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBITIOJTHEHHIO
71a00PAaTOPHBIX XUMUYECKUX OTIHITOB

3.3

ChopMupoBaHHOCTh YMEHUH TUIAHUPOBATH M BBINOJIHATh XUMHYECKUH IKCIEPUMEHT (TPEBPAIICHUSI OPraHUYEeCKHUX
BEUIECTB MPU HArpEeBaHUU, MOJTYYEHHE STHJIEHA M M3YUYEHHE €ro CBOMCTB, KAYECTBEHHbIE PEAKIUU OPraHUYECKUX
BEUIECTB, JIEHATypalus OeKOB NMpPU HarpeBaHUU, I[BETHbIC PEaKIUU OEJIKOB) B COOTBETCTBHU C IMpaBHJIAMU TEXHHUKHU
0e30macHOCTH MpU OOpallleHuH C BEUIeCTBAMHU M JIabOpaTOPHBIM OO0OPYAOBAaHUEM; MPEACTABIATh PE3YIAbTAThI
XUMHUYECKOI0 KCIEpUMEHTa B (pOpMe 3alKcH ypaBHEHUI COOTBETCTBYIOLIUX pPeakUUil U (OpMyJIHpOBaTh BBIBOJIbI Ha
OCHOBE THX PE€3yJIbTATOB

3.4

ChopMupoBaHHOCTh YMEHHMH MPOBOAWUTH BBIYMCIICHUS MO0 XMMHUYECKMM YPaBHEHHSIM (Macchl, 00b&Ma, KOIUYECTBA
MCXOJIHOTO BEIECTBA WJIM MPOAYKTa PEAKIMU 1O HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIIECTB I MPOAYKTOB PEAKIINN)




Kon nposepsiemoro
pe3yJjabTara

[MpoBepsieMbie IpeAMeTHBIE PE3YJIbTATHI 0CBOCHUSI 0CHOBHOM 00pa30BaTeJLHON MPOTrPaMMBbI CPETHETO 0DIIEro
oOpa3zoBanus

3.5

ChopMHpPOBAaHHOCT YMEHHUN KPUTHUYECKH aHAJIM3UPOBATh XWMHUYECKYI0 HH()OpPMAILMIO, MOIYYaeMYK0 H3 pPa3HBIX
HCTOYHHKOB (CpesicTBa MaccoBoil nudopmanuu, cetb uTepHeT u apyrue)

3.6

ChopMHUpOBAaHHOCTh YMEHHM COOJIOATh MpaBUiia SKOJIOTHYECKU IETIECO00Pa3HOTO TMOBEJACHUS B OBITY M TPYAOBOM
JIeATEIbHOCTH B LIEJIAX COXPAHEHUS CBOETO 3[0POBbsl U OKPYKAKOIIEW MPUPOJHON Cpellbl, OCO3HABATH OMNACHOCTb
BO3JICUCTBUSI HA JKUBbIE OPraHU3Mbl OMNpPEAENEHHBIX OPraHUYECKHUX BEIIECTB, MOHMMAas cMbica nokazarens [IJK
(mpeaensHO TOMYCTHUMOM KOHIIEHTPAIMM), TOSCHATH HA MpPUMEpax CHocoObl YMEHBIICHUS W TPEJOTBPAIICHHUS HX
BpPEJHOr0 BO3ACHCTBHUS HA OpPraHU3M YeJIOBeKa

11 KUIACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsieMble MpeIMeTHbIE Pe3y/IbTATHI OCBOCHHSI OCHOBHOIT 00pa3oBaTe/ibHOIi MPOrpaMMbI CpeHero o0uero
oOpa3zoBaHus

1

TeopeTnyeckre OCHOBBI XUMUU

1.1

Brnanenue cucteMoil XUMHYECKUX 3HAHUM, KOTOpasi BKIIFOYACT: OCHOBOIOJIATAIOIINE MOHATUS (XUMHUYECKHN DJIEMEHT,
aToOM, OJIEKTPOHHAs 00O0JIOYKa aroMa, S-, p-, O-dJeKTpOHHBIE OpOWMTAIM ATOMOB, WOH, MOJICKYJA, BaJICHTHOCTB,
AIIEKTPOOTPULIATEIEHOCTh, CTENEeHb OKHCICHHS, XHUMHYECKasl CBs3b, MOJIb, MOJSIpHAs Macca, MOJSPHBIA 00BEM,
KPHUCTaJUIMUECKast ~ pemérka, TUNBl XUMHYECKUX  PEaKUWid  (OKUCIUTEIbHO-BOCCTAHOBUTEJIBHBIC, JK30- H
SHIOTEPMHYECKHE, pPEaKIMd HMOHHOTO OOMEHa), pacTBOp, ODJEKTPOJUTHI, HEIIEKTPOIUTHI, DIEKTPOIUTHYECKAS
aucconranvs, OKHUCIIUTECIb, BOCCTAHOBUTCIIb, CKOPOCTH XUMHYECKOHN pCakun, XUMHUYCCKOEC paBHOBCCI/IC); TCOpUU U
3aKOHBI (TEOpHUS AIIEKTPOIUTHUECKOW muccormannu, [lepumogmueckmii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHS
MaCCI)I), 3aKOHOMECPHOCTH, CUMBOINYECKHN SI3BIK XHNMHH, (l)aKTOJ'IOFI/ILICCKI/IC CBCACHUS O CBOﬁCTBaX, COCTaBEC, NNOJIYUCHUHN
1 0€30I1aCHOM HCIIOJIL30BAHNN BaKHEHIIINX HCOPIraHNM4YCCKUX BEIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ ACATCIIBbHOCTHU YCJIIOBECKA

1.2

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XApPAKTCPHBIC NPU3HAKHW W B3aUMOCBA3b HU3YYCHHBIX HOHHTHﬁ, MNPpUMCHATDH
COOTBCTCTBYIOIIHUEC IIOHATUSA IIPH OIMMCAHHMU CTPOCHUSA H CBOMCTB HCOPraHMYCCKUX BCHICCTB M HUX npeBpaLueHHﬁ;
BBISABJIATH B3aMMOCBA3b XHUMHYCCKUX 3HAHUI
C NOHATHUAMM U NPEACTABJICHUAMU JPYIUX CCTCCTBECHHOHAYYHLIX IMPEIMETOB

1.3

Brnagenne oCHOBHBIMH METOJAMH HAYYHOTO TO3HAHWS BEIIECTB M XMMHUYECKHUX SIBIICHUH (HaOIIOICHNE, N3MEPEHNUE,
SKCIIEPUMEHT, MOJICIIUPOBAHNUE)




Koa nposepsiemoro
pe3yJibTarta

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl CpeHEro 001Iero
o0pa3zoBaHus

14

ChopMupoBaHHOCTH YMEHHI ONIPEENIATh BAJIGHTHOCTD U CTETICHb OKUCIICHHS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSX
pa3IMYHOrO COCTaBa, BUJ XMMUYECKOUN CBSI3U (KOBaJICHTHAsI, MOHHAS, METAJUIMYECKasi, BOJOPOIHAS) B COCIUHEHUSX,
TUT KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs!, MOJIEKYJISIpHAsI, HOHHAS, METaJUIMYEeCKas)

1.5

CdopMHpOBaHHOCTH YMEHUI ONPEENISITh XapakTep Cpeibl B BOJHBIX paCTBOPAaX HEOPraHMYECKUX COSAUHEHUI

1.6

ChopMupoBaHHOCTH YMEHUS KIACCH(PUITUPOBATh XUMHUYECKUE PEAKIIUH 110 Pa3IMYHBIM MPU3HAKaM (YHCIy U COCTaBY
pearupyoonmx BemecTB, TEIIOBOMY dPQPEKTy peakiy, H3MEHEHUIO CTENeHEe OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTH
peaklny, y4acTUIO KaTajau3aTopa)

1.7

ChopMupoBaHHOCT YMEHHI COCTaBIIATh YPABHEHUS pEaKIUi Pa3InUHbIX TUIIOB, IIOJIHbIE U COKpAIEHHbIE YPaBHEHHUS
peaKiuii HOHHOTO OOMEHA, YUUTbIBAs YCJIOBHS, IIPU KOTOPBIX 3TH PEAKIIUU HIYT 0 KOHIA

1.8

ChopMHpPOBAaHHOCTh, YMEHHH TPOBOAUTH PpEAKIMH, TMOATBEPKIAIONIME KAUYeCTBEHHBIH COCTaB  Pa3IMYHBIX
HEOPraHWYECKUX BEIIECTB, pPACIO3HABaTh ONBITHBIM IIYTEM HWOHBI, NPUCYTCTBYIOIIHME B BOIHBIX pacTBOpax
HEOPraHNYECKHUX BEIIECTB

1.9

C(l)OpMI/IpOBaHHOCTL YMCHI/II\/‘I PACKpPBIBATh CYIIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ nocpeacCTBOM
COCTABJICHHUA 3JICKTPOHHOI'O OajaHca 3TUX peaxunﬁ

1.10

ChopMupoBaHHOCTH YMEHHH O0BSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOHN PeakIMy OT pa3InyHbIX (JaKTOPOB

1.11

ChopMupoBaHHOCTH YMEHHUI OOBSACHATH XapaKTep CMEIIECHHS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHELITHETO
BoznetictBus (mpunHiun Jle [llatense)

O6H.Iai[ 1 HCOPraHNYCCKasd XUMHA

2.1

CdopmupoBaHHOCTH YMEHUH packpbiBaTh cMbIc [leproanueckoro 3akona J[.J. MenneneeBa n 7eMOHCTPUPOBATH €r0O
CHCTEMAaTH3UPYIOUIYIO, 00BSICHUTEIbHYIO U IPOTHOCTHYECKYIO (DYHKIMU

2.2

ChopMHpOBAaHHOCTh YMEHHH XapaKTEPH30BaTh OJJEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHX JJIEMEHTOB 14
nepuooB Ilepuomudeckoit cucteMbl XuMuueckux anemeHToB JI.M. MeHaeneeBa, MCHONB3ys MOHSATHA «S-, p-, -
AJICKTPOHHBIE OPOUTAIINY, «IHEPTETUUCCKUE YPOBHUY, OOBACHITh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M MX COEAWMHEHWH 1O mepuojaM U TpymnmaMm lleprogudeckoil CHUCTEMBI XWMHUYECKHX JJIEMEHTOB
J.M. MenneneeBa

2.3

CdopmMHupoBaHHOCTH YMEHUH XapaKTePU30BaTh (OMHCHIBAThH) OOIINE XMMHUECKHAE CBOMCTBA HEOPTAHWIECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAaHME T€HETUYECKOH CBSI3M MEXIy HEOPTaHMUECKUMH BeEIIECTBAMH
C IOMOIIBIO YPABHEHUHN COOTBETCTBYIOIINX XUMUIECKUX PEAKIIMN

2.4

ChopMHpOBaHHOCTh, YMEHHMH yCTaHABIWBATh MPUHAIJICKHOCTh HEOPraHWYECKHMX BEUIECTB IO HUX COCTaBy K
onpeAenéHHOMY Kiaccy (Ipymnrne) cOeqUHeHUN (MPOCThIe BEIIECTBA — METAUIbl U HEMETAJlIbl, OKCUIbI, OCHOBAHU,
KHCJIOThI, aM()OTEpHBIE THIPOKCHIBI, COJIN)




Koa nposepsiemoro
pe3yJibTarta

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl CpeHEro 001Iero
o0pa3zoBaHus

2.5

ChopMupoBaHHOCTh yYMEHHIl HCIIONB30BATh XHUMHYECKYI0 CHUMBOJHKY JUIS COCTaBJICHUS (OPMYNT BELIECTB U
YpaBHEHUH XUMHUYECKHUX peakuui, cuctematruueckyro HomeHkaatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BEIeCTB (YrapHbIi ras, YrileKHCIbIi ra3, aMMHaK, raméHas M3BeCTb, HeTalléHas U3BECTh, MUThEBAs
coJla, MUPUT U JPYyTHue)

2.6

CdopMHUpOBaHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA HEOPTAHUYECKHUX BEIECTB
Pa3TUYHBIX KJIACCOB, TOATBEPKAATH CYIIECTBOBAHUE TCHETUYCCKOW CBSI3U MEXKIYy HEOPTaHUYECCKHUMH BEIICCTBAMHU C
MTOMOIIbIO YPAaBHCHHI COOTBETCTBYIOIINX XUMHUCCKHUX PEaKIUi

2.7

ChopMHPOBaHHOCTE YMEHHWH IUIAHMPOBAaTh M BBHINOJIHATH XMUMHYECKUH OSKCIEPUMEHT (Pa3JIoKeHHE IEepOKCHIa
BOZOPOJA B NPUCYTCTBHU KaTalIM3aToOpa, ONPEAENEHHE CpPelbl PACTBOPOB BELIECTB C IIOMOIIBIO YHUBEPCAIBLHOTO
MHJUKATOpa, BIHMSHHE DPAa3IUYHBIX ()AaKTOPOB HAa CKOPOCTh XHMMHUYECKOH pEaKIWH, PEeakIuH HOHHOTO OOMeHa,
Ka4YCCTBCHHBIC PCAKIIMU Ha CYJ'IB(i)aT-, Kap6OHaT- n XJIOpUJA-aHUOHbI, Ha KA4THOH aMMOHUA, PCHICHUC
OKCIIEpUMCHTAJIbHBIX 3aJa4 II0 TEMaM «MeTaie»y Hu «HeMeTaJ’IJ’ILI») B COOTBETCTBHU C IIpaBUJIaAMU TCXHUKHU
0e30IacCHOCTH IpU OOpaIlleHHH C BEIECTBAaMU M JIAOOPAaTOPHBIM O0OpYAOBaHMEM; MPEICTABIATh Pe3YIbTaThl
XUMHYECKOTO 3KCIEepUMEHTa B ()OpMe 3aricy ypaBHEHHH COOTBETCTBYIOIIUX peakuuii 1 GOpMyIHpOBaTh BHIBOJABI HA
OCHOBE ITHX PE3YJbTATOB

2.8

ChopMupoBaHHOCTh yMEHHH COONIONATh TPaBUJIA IOJB30BAHMS XUMHYECKOW TMOCYIOW H J1abOpaTOpHBIM
00opyioBaHUEM, a TaKXkKe MpaBuiia OOpALLEHHUs C BELIECTBAMU B COOTBETCTBMU C MHCTPYKLMSIMH MO BBIIOJHEHHUIO
71a00PAaTOPHBIX XMMUYECKUX OTIHITOB

2.9

ChopMupoBaHHOCTh YMEHHMH XapaKTepH30BaTh XUMHMUYECKHE IIPOIECCHI, JIEXKAIHMe B OCHOBE IPOMBIIUIEHHOTO
HOJY4YEHHUS] CEpHON KHCIIOTHI, aMMHUaKa, a Takxke c(hOPMUPOBAHHOCTD MIPECTABICHUN 00 OOIMIMX HAyYHBIX MPUHLUIAX
Y SKOJIOTHYECKHUX NPobIeMax XMMHYECKOT0 POU3BOICTBA

XUMHSA U )KW3Hb. Pacuérnl

3.1

ChopMupoBaHHOCTh TPEACTABICHUNH O XHMHYECKOM COCTABISIOMIEH €CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIN
XMMHUU B TO3HAHWU SBJICHUH MPUPOJIBI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYphl JTUYHOCTH, €€ (YHKIHMOHAILHON
IPaMOTHOCTH, HEOOXOAWMOW /ISl pEHICHUs NPAKTHYECKUX 3a7ad M OSKOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHHUS
K CBOEMY 3/I0POBBIO U IPUPOJHOM CPELE

3.2

ChopMHpPOBAaHHOCTh YMEHHMA KPUTHYECKH AHAJIU3UPOBATH XMMHUYECKYI0 WH(OpPMALMIO, MOIYy4aeMyI U3 Ppa3HbIX
MCTOYHHUKOB (Cpe/ICTBa MAaCCOBOI KOMMYHHKAIMH, ceTh IHTepHET 1 npyrue)

3.3

ChopMHupOBaHHOCTh YMEHHI COOJIIO/IATh MPaBUIIa SKOJOTHYECKH IEIeCO00pa3HOTO MOBEACHHUS B OBITY U TPYIOBOMH
JEATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 310POBbs 1 OKPYKAKOIIEH IPUPOTHON CPEIbI

3.4

Oco3HaBaThk ONacHOCTH BO3)1€I>'ICTBI/I$[ Ha JXMBBIC OPraHU3MBbI OHpCI[eJ'IéHHBIX BCIIECTB, IMTOHUMAaA CMBICJI ITOKa3aTEIIsd




Koa nposepsiemoro

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl CpeHEro 001Iero

pe3yJabTara o0pa3zoBaHus
[TJK, mosicHITh Ha mpuUMepax CIOCOObI YMEHBIIECHUS W MPEeIOTBPAICHUS MX BPEAHOTO BO3ACHUCTBHS HA OPraHU3M
YeJ0BeKa
C(l)OpMI/IpOBaHHOCTB }/MGHI/Iﬁ OPpOBOAUTH BBIYHUCIICHUSA C HCIOJB30BAHHUEM IIOHATHUSA «MacCCOBas MHOJIA BCIICCTBA B
35 pacTBope», OOBEMHBIX OTHOILIEHUH Ta30B MPU XHUMHYECKHUX pEaKIMAX, MacChl BellecTBa WM 00bEMa Ta3oB IO

HN3BCCTHOMY KOJIHMYECTBY BCIICCTBA, MACCC WU O6LéMy OQHOI'0 M3 YYaCTBYIOIIMUX B pCaKIMM BCIUICCTB, TCILJIOBOI'O
Bq)(bCKTa PCaKIIMU Ha OCHOBC 3aKOHOB COXPAHCHUA MACCHI BEUICCTB, IPCBPAILICHHUA U COXPAHCHUA DHCPIrUn




5. MPOBEPAEMBIE DJIEMEHTbBI COAEP) KAHUS

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA
1 TeopeTnyeckre 0CHOBBI OPraHUYECKON XUMUU
11 [IpenMeTr opraHu4ecKON XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IIOJYYEHUU HOBBIX BEIIECTB U MaTepualoB. Teopus
CTpOEHMsI OpraHndeckux coequHeHnii A.M. bytieposa, €€ OCHOBHBIE IOJIOXKECHHUS
12 CrpykTypHble (hOopMysbl OpraHMYecKHX BelecTB. ['omosorusi, uzoMepus. XUMHUYECKasl CBSA3b B OPraHUYECKUX COEIUHEHUSAX —
OJIMHApHbIE U KpaTHbIE cBs13U. [IpencraBienne o kiaaccupukauy OpraHMuecKiX BeIEeCTB
13 HoMmeHknarypa opraHn4ecKkux COeIMHEHUH (CUCTeMaTH4ecKas) U TPUBHAIbHbIE Ha3BaHMs BaXKHEHIIMX NPEICTABUTENIEH KJIACCOB
OpPraHUYECKUX BEIIECTB
2 YT1eBo10pO/IbI
21 AJKaHbBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psii. MeTaH M 3TaH — MpOCTeHIINe MpeACTaBUTEIN AJKAHOB: (U3MUYECKUE U
XMMHUYECKHE CBOMCTBA (PEeaKIMK 3aMEIIEHUs] U TOPEHHsI), HAX0XIeHHE B IPUPOJIE, TOJIyYeHUE U TPUMEHEHHE
AJIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTHUECKHN Psil. DTUIEH U NPOMWICH — NPOCTEHIINE NPEICTaBUTENN AIKEHOB: (pU3NYECKUe U
2.2 XMMHYECKHE CBOMCTBA (pEeaKLMU TMIPUPOBAHUS, TaJOI€HUPOBAHUS, MMIPATAlMK, OKUCIECHHS U MOJIMMEPHU3alluu), MOJIy4YeHHe U
IPUMEHEHUE
23 Ankanuensl: OyranueH-1,3 u mermnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE CBOMCTBA (peakuus MOJMMEpPU3AINN).
ITosryueHne CUHTETUYECKOrO KayuyyKa U pe3HHbI
AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHsI, TOMOJIOTUYECKUI Psll. ALETUIEH — MPOCTEHIINN MPEICTABUTENb AJKUHOB: COCTaB,
2.4 CTpoeHUEe, GU3NUECKUE U XMMHUYECKHE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, FAJIOTEHUPOBAHMS, TUAPATALUM, TOPEHUS), IOIy4YEHHE
U IPUMEHEHHE
Apensl. benson: coctas, ctpoenne, GU3NUECKUE U XUMUYECKHE CBOMCTBA (PEaKIMK raJlOr€HUPOBAHNUS U HUTPOBAHUS ), TIOTYUYCHHE
o5 U mpuMeHeHue. Toxyom: coctaB, CTpO€HHE, (U3NYECKHUE W XMMHYECKHE CBOMCTBA (pPEaKIMy raJloreHUPOBAHUS U HUTPOBAHMSA),
MOJTyYEHHUE U IPUMEHEHHE. TOKCUYHOCTh apeHoB. | eHeTHuecKas CBA3b MEXKIY yIIIEBOJOPOAAMH, IIPUHAIIEKAINUMH K Pa3IMYHBIM
KJ1accam
[Ipupoansle ucToYHUKM yrieBonopoaoB. IIpupoanslii ra3 u nonytHsle HedTsaHbIe ra3bl. Hedts 1 €€ mpoucxoxnenue. CrocoOsl
2.6 nepepaboTKu He(TH: MEPEroHKA, KPEKUHI (TEpMUYECKUH, KaTaJUTHYEeCKUi), muponu3. IIpoaykTel mepepaboTKu HePTH, uX
IPUMEHEHUE B IPOMBINIIEHHOCTU U B ObITY. KaMeHHBIN yrosib U IPOAYKTHI €ro nepepadboTKu
3 Kucnopoaconepsxaniyie OpraHMueCKue COeTUHEHHS
31 [IpenenpHbIC OJHOATOMHBIE CIUPTHI. METaHOM M 3TAHOMI: CTPOCHUE, PU3MUECKUE U XMMUYECKHE CBOMCTBA (peaKkIMy ¢ aKTHBHBIMU
METaJUIaMH, TaJOT€HOBOJOPOJAMH, TOpEHHE), NpuMeHeHue. BomopomHble CcBA3M MeXAy MOJEKyJamMHu crnupToB. JleHcTBue




Kox

IIpoBepsieMblii 31€eMEHT COAEPKAHUSA

MCTaHOJIa XU 3TaHOJIa Ha OPraHu3M 4YCJIOBCKA. MHoroaToMHEIE CIINPTHI. OTUICHTIIMKONL U TIIMLOEPHUH: CTPOCHUC, (I)I/I3I/I‘ICCKI/IC n
XUMHYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO WICJOYHBIMH METAJUIAMH, KAauE€CTBEHHAs pEakUuss Ha MHOTOATOMHBIE CIIUPTHI).
JlelicTBre Ha opranusM 4denoBeka. [[puMeHeHne rmiepuHa U TUICHTITUKOIS

3.2 DeHOJI: CTPOCHUE MOJICKYJTBI, (PU3MUECKHE M XUMUYECKHe cBoiicTBa. TokcnuHocTh (heHoua. [Ipumenenne penoa
33 Anbaerubl U KeToHbl. DopManbaeru], aleTaibIerul: CTpOeHUe, (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA (PEakUy OKHCICHUS U
BOCCTAHOBJICHHSI, KAUECTBEHHbIE PEaKIIMN), MOJyYeHUE U IPUMEHEHHE
OHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHasl M YKCYCHAsi KHCJIOTBL: CTPOCHHE, (PU3NYECKHUE U XMMUYECKUE
3.4 CBOWCTBa (CBOICTBA, OOIIME TSI KJIacca KUCIOT, peakus 3TepuuKanim), noixydeHne u npuMeHenrne. CTeapuHoBasi ¥ OJICHHOBAS
KHCJIOTHI KaK MPEJICTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. MbIIa KaK COJIM BHICIIUX KAPOOHOBBIX KHCJIOT, UX MOIOIIEE eCTBUE
35 Crnoxuble 3(Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['maponu3s cioxubix 3¢upoB. XKupsl. ['uaponus xupos. [lpumenenue
' >kupoB. buosiornyeckas poJib KUpOB
VYrneBoapl: cocTaB, KiIacCHU(pHUKALUs YIIeBOAOB (MOHO-, OU- W Toiucaxapuibl). [7oko3a — MpocTeHInii MOHOcaxapui:
OCOOCHHOCTH CTPOCHHS MOJIEKYJIbI, (PM3NYECKUE U XUMHUYECKHE CBOMCTBa (B3aumozeiicTBue ¢ runpokcuaom meau(ll), okucnenne
3.6 aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBieHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHUWE B NpPUPOJAE, NPUMEHEHHE,
Oouonornueckass poib. DortocuHTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman M memoio3a Kak NPUPOAHBIE TOJIHMEPHI.
CTtpoeHne Kpaxmala 1 1eJunron03bl. U3ndeckne U XMMUYECKUe CBOMCTBA Kpaxmaia (THApOJIN3, KaueCTBEHHAs PEaKIHs C HOJ0M)
4 A3oTCcoeprKanye OpraHmuecKue COSTMHEHHS
41 AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHudecKue coenuHeHusi. Pu3ndeckne U XMMUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe
' rvInpHa). brojgorndyeckoe 3HadueHe aMUHOKHCIIOT. [lernTr bl
42 Benku kak npupogHbIE BHICOKOMOJIEKYISPHBIE coeMHeHus. [lepBryHast, BTOpUYHAs U TPETHYHAS CTPYKTYpa OCITKOB. XUMHUYECKHUE
CBOWCTBA OCJIKOB: TUAPOIIN3, NEHATYpAIlHsl, KAUeCTBEHHbIC PEAKIIMU Ha OCIIKU
5 BBICOKOMOJIEKYIISIpHBIE COeTMHEHUS
OCHOBHBIE TIOHSATHS XHMHH BBICOKOMOJICKYJSIPHBIX COCIUHEHH: MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO, CTEICHb
5.1 MOJIUMEPH3AIAN, CPENHSAS MOJIeKysipHas Macca. (OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJSIDHBIX COCJAMHEHUH —
TIOJIUMEPH3AIIHS ¥ TIOJTMKOHICHCAITUS
59 OKCrepuMEHTAbHbIE METO/Ibl U3YUEHHS BEIECTB M UX MPEBPAICHUN: 03HAKOMIIEHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX

BOJIOKOH, INIACTMACC, KaAYIYKOB. HOJ'IyLICHI/Ie CUHTCTHYCCKOI'O Kay4dyKa 1 pC3UHbI




11 KUIACC

Kon IIpoBepsieMBblii 3J1€eMEHT COlePKAHUSA
1 TeopeTnyecknue OCHOBBI XUMUU

XuMmudeckuit seMeHT. AToM. SInpo atoma, M30TOIBI. DJIEKTpOHHAs 000JI0YKA. DHEPTeTHUECKUE YPOBHH, MOJYPOBHH. ATOMHBIC

1.1 opbutanu, S-, p-, d-anementsl. OCOOCHHOCTH paclpe/IeICHUs] ICKTPOHOB MO OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX
NEePUOJ0B. DINEKTPOHHAsI KOH(UTYpaIHs aTOMOB
[lepuoanueckuii 3akoH u Ilepuoauueckas cucrema xumuueckux snemeHToB .M. MenneneeBa. CBsi3b NEPUOJUUECKOIO 3aKOHA U

19 [leproanueckoil cucreMsl XxuMudeckux 3neMeHToB J[.M. MenneneeBa ¢ COBpeMEHHOI TeopHuel CTpOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB IO IpyNIaM U nepuoaam. 3HaueHUe
MEPUOJINYECKOT0 3aKOHA B Pa3BUTUHU HAYKU
Crpoenue BemiecTBa. XHUMHUYECKash CBs3b. BuWAbl XUMHYECKOW CBSI3M (KOBAJCHTHAsT HEMOJSpPHAs W TOJSIpHAsi, WOHHAs,

1.3 MeTayuindeckas). MoHbl: KaTHOHBI U aHHOHBL. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOW XUMHMUYECKOH CBsI3U (OOMEHHBIN U JOHOPHO-
akienTopHsIil). Bogopoanas cBsi3b

1.4 BasieHTHOCTB. D11eKTPOOTpULIATENBHOCTD. CTENEHb OKUCIEHUS
BemectBa MOJEKYJISIpPHOTO M HEMOJEKYJISIPHOTO CTPOEHMs. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA. [HIIbI KPUCTALITUYECKUX

1.5 pEIIETOK. 3aBUCUMOCTb CBOICTBA BEILECTB OT TUIA KpUCTauinueckon pemérku. [lonstue o aucnepcHsix cucremax. MctuHHble 1
KOJUIOWJIHBIE pacTBOPHL. MaccoBasi 107151 BEHIECTBA B PACTBOPE

1.6 Knaccudukanys Heoprannueckux coeinHeHnid. HomeHkiaTypa HeopraHn4eckux BeIecTB

17 Xumuueckas peakuus. Knaccupukanuss XUMHUUECKUX pEaKUii B HEOPraHMYECKOW M OPraHUYECKOW XUMHH. 3aKOH COXPaHEHHS
MaccChl BEHIECTB, 3aKOH COXPAaHEHUs M MPEBPAILEHUS] SHEPTUU NIPU XUMUYECKUX PEaKIUIX

1.8 CKOPOCTb peakliny, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

19 OOpatumbie peakiun. XuMU4deckoe paBHOBecwe. DaKTOpbI, BIUSIONME HA COCTOSHHE XMMHUYECKOTo paBHOBecus. [lpuniun Jle
[aTenbe

110 Onextponutnyeckas auccouuanys. CunbHbele U cialble anekTposnnThl. Cpeaa BOIHBIX PacTBOPOB BELIECTB: KUCIasi, HEHUTpalibHas,
nienaoyHas. Peakiyu noHHoro oomMeHa

1.11 OKHCINTENbHO-BOCCTAHOBUTEILHBIE PEAKIIUU

2 Heopraangeckas xumus

Hewmeramnsl. Tlonoxenue HemeramioB B Ilepumomuueckoil cucreme xumuueckux snemeHToB J[.M. MenzaeneeBa u 0COOEHHOCTH

2.1 cTpoeHust atoMoB. Du3nueckue CBOWCTBA HEMETAIOB. AJUIOTPONMS HEMETAIIOB (Ha IpUMepe KHUCIOpoAaa, cepwl, ¢ocdopa
U YIJIepoJa)

2.2 XUMHUYECKHE CBONCTBA BAXHEHWIIMX HEMETAUIOB (TaJOT€HOB, cepbl, a30Ta, docdopa, yraepona M KpeMHHUS) M UX COEAWHEHHH




Kon IIpoBepsieMBblii 3J1€eMEHT COlePKAHUSA
(OKCHAOB, KMUCIIOPOJICOACPKAIIMX KUCIOT, BOJOPOAHBIX coeuHeHni). [I[puMeHeHre BAXKHEUIINX HEMETAIIJIOB M X COCAMHECHUH
Mertamnsl. [Tonoxenne metamuioB B [lepuonndeckoii cucreme XxuMmudeckux aeMeHToB J[.1. MenneneeBa. OcoOOCHHOCTH CTPOCHHS

2.3 JJIEKTPOHHBIX 000JI04eK aTOMOB MeTasuioB. O0mue Gpusnueckue cBoicTBa MeTaiioB. CIUTaBbl METAIJIOB. DJIEKTPOXUMHUUECKUH P
HanpsHKEHUH METAIITIOB

24 XWMHUYECKUE CBOWCTBA BAKHEHIIMX METALIOB (HATPHM, Kalui, KaJIbIMA, MarHui, alFOMUHUHN, IIUHK, XpOM, XKEJIe30, MEb) U UX
coenuHeHuni. O6mue cnocoObl noyvyeHus MetaysioB. [IpuMeHenne MeTamuioB B ObITY M TEXHHUKE

2.5 I'eHeTHyecKast CBsI3b HEOPraHNYECKHUX BEIIECTB, NPUHAJICKAIIMX K Pa3IMYHbIM KJ1accaM

3 XWMUS ¥ )KU3HD

31 Ponp xumuu B oOecreueHMH 3KOJOIMUYECKOH, 3HepFeTqu€KOﬁ U MUIIeBOM 0e30IacHOCTH, pa3BUTUM MeauuuHbl. [loHsTHE O
Hay4HbIX METOJIaX MO3HAHMsI BEMIECTB M XUMHUYECKUX peaklui
[IpencraBnenus 00 OOMIMX HAYYHBIX MPHHIMIAX MPOMBIIICHHOTO MOJYyYeHUs BaXKHEHIIMX BellecTB. YeloBeKk B MUPE BELIECTB U

3.2 MaTEepUaJOB: BaKHEHIINE CTPOUTEIbHbIE MaTepraibl, KOHCTPYKIIMOHHbIE MaTepualbl, KPAaCKH, CTEKJIO, KEpaMUKa, MaTepualibl JUIsl
AJIEKTPOHMKH, HAHOMATEPHaJIbl, OPraHUYECKUE U MUHEPAJIbHBIE YIOOpEHMSI

33 Xumusi ¥ 370pOBbE 4YeNIOBEKa: NpaBWIIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX MpENapaToB, NMpaBHja OE30IacHOTO HCIIOJIb30BaHHUS

IperiapaToB OBITOBOM XMMUH B HOBCGHHCBHOﬁ JKHU3HU




