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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®depnepanpHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O06 obpa3zoBanuu B Poccuiickoii deneparumy,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUs (deaepalibHOW 00pa3oBaTEIbHON MPOrpaMMbl CPETHETO
obmero o6Opazoanusi (POIlI COQO), mpencraBieHHbIXx B DenepaqbHOM TOCYIapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpemnonaBanus ya4eOHOTO IpeaMeTa
«Xumus» B o0Opa3oBaTeNbHBIX opraHm3auusax Poccuiickoit ®enepanuu, peanru3yOmux
OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHUS
BocnuTaHuss B Poccuiickoii @Penepanun Ha nepuox 1o 2025 roxa» (Pacnopspbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEAeiIeHHI0 OO0mIei
CTpaTeru 0O0y4eHHsI, BOCOUTAHUS U Pa3BUTHUS O0yUaIOLIUXCS CPEICTBAMU y4eOHOIO MpeaMeTa
«Xumusi» s 10 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOHIIETITyalnbHBIC TIoNoxkeHuss OT'OC
COO o0 B3auM000OYCIOBICHHOCTH LIEJIEH, COIepKaHus, Pe3yIbTaTOB 00yueHHs U TpeOOBaHUH K
YPOBHIO MTOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TIOJydaeMO€ BBIMMYCKHUKAMH  0011e00pa3oBaTeIbHON
OpTaHM3aIy, SBISICTCS HEOThEMJIEMOW YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEepIIAIOIIMM ITAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[IEHHOCTEH, NPUCYIIUX [EJOCTHOM CHCTEME XHMHUYECKOTO o00pa3oBaHHsS. OJTH IEHHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHPOBO33PEHUS U OOIIEH KYJIbTYphI
YelloBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBbIO U
npupoaHoil cpene. Peanusyercs xumudeckoe oOpazoBaHue 00YJalOIUXCs HA YPOBHE CPEIHETrO
o0miero oOpazoBaHusl CpeACTBAMH y4eOHOTo mpenMera «XUMHsS», COJAepKaHUE U MOCTPOCHUE
KOTOpPOTO ONpEeNEeleHbl B MpOorpaMMme MO0 XUMHUU C YYETOM cHeuupuKd HayKu XUMUH, €€
3HAYEHUS B MMO3HAHUU MPUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXkKe € y4ETOM OOIINX
HeNel W MPUHIUIIOB, XapaKTEPHU3YIOMIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHETrO OOIIero
oOpasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIPaeT 0COOYI0 poJib B COBPEMEHHOI
[IMBWJIM3AIMU, B CO3JIaHUHM HOBOHW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
dbopMUpOBaHHE PAIMOHATILHOTO HAYYHOTO MBIIIICHHUS, B CO3JJaHUE 1IEJIOCTHOTO MPEACTABICHUS
00 OKpyKaroIlieM MHUpPEe KaK O eIMHCTBE MPUPOJIBI U YeIOBeKa, KOTOpoe (OpMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3aUMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMH, XHUMHsS cCTaja
HEOTHEMJIEMON YacThI0 MHPOBOW KYyIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO Tpylaa M
KU3HU Kakaoro uieHa oOuiectBa. CoBpeMeHHash XUMUSl KaK HayKa cO3HWAareibHas, Kak Hayka
BBICOKMX TEXHOJIOTM HaIlpaBJIeHa Ha PELIEHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEYECTBA — CHIPbEBOM, DHEPreTHUECKOM, NHINEBOH, JKOJIOTHYECKOW O€30MacHOCTH H
OXpaHBbI 3JJOPOBBS.

B cooTBercTBHMM ¢ OOHMIMMHU MENSIMH W TMPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUs
comepxanue mnpenMera «Xumus» (10 kmacchl, 6a30BBId yPOBEHb H3YYCHHSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIhTYPHYIO MOJTOTOBKY OOYYaIOIIUXCs, HEOOXOAMUMYIO MM st
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKHU3HB COIMYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.



CocraBnsromuMu  mpeaMmera «XHUMUs» SIBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMU» 1 «OO01Iasi 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUSI KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOYCHUEM
3HaHWH W3 O0IIeld XUMHH) U OpraHudecKord Xxumuu. PopMUpOBaHWE JTAaHHOW CHCTEMBbl 3HAHUN
OpU M3Y4YEHUU MpenMeTa oOecleyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOIrooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxanus KypcoB — «Opranuyeckast Xumus» 1 «OO0Ias 1 HeopraHuuecKas
XUMHA» chopMUpOBaHa B MPOrpaMMe 110 XMMHUHM Ha OCHOBE CUCTEMHOTIO MOAXO0Ja K M3YyYEHHIO
y4eOHOro Marepuania W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMMHMM BEIIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUECKON TEOPUM CTPOECHHS OPraHUYECKMX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOCHUU BELICCTB.
Ceenenus o0 m3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PA3BUTHHM — OT YIVIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTHUECKM aKTHBHBIX COEIMHEHHH. B Kypce OpraHmdeckoil XUMHHM MOJY4aroT
paszBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHs TEpPBOHAYAILHBIC
IPEICTaBICHNUs O XUMUYECKOH CBA3H, KIacCU(PUKALIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIHH.

[lon HOBBIM yrjoM 3peHusi B mpeamere «XuMHs» 0a30BOTO YpOBHsS paccMaTpUBaeTCs
U3y4EHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUUYECKUN MaTepuanl M
(akTOJIOrMUECKUE CBEJECHMS O BELIECTBAX M XMMHUUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckasi XMMHs» OOydaroIIMMCS MPENOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX M METOHOJIOTMYECKHX IO3ULUH,
riy0Xe TMOHATh HCTOPUYECKOE H3MEHeHHMe (YHKIMI 3TOro 3akoHa — OT 0oO0oOImaromen o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BAKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IPUMEHEHNH, a TAK)KE 0 XMMUUYECKUX PEAKIUAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSAX IPOTEKaHUs
JononHsercd B Kypcax 10 Kj1accoB 37€EMEHTaMM COAEP KaHUSI, UMEIOIIMMU KYJIbTYPOJIOTHUECKUN
U TPHUKIATHON XapakTep. OTH 3HaHMS CHOCOOCTBYIOT TOHHUMAaHMIO B3aUMOCBA3M XHMHHU C
JPYTMMH HAayKaMH, PacKpbIBAIOT €€ pOJIb B IO3HABATEIBHOW M NPAKTHYECKOW AEATEIBbHOCTU
YeJI0BeKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUU H
NPAaKTUYECKUX MPUIOKEHUH XUMHUH, TIOMOTAIOT BHIITYCKHUKY OPHEHTHUPOBATHCSA B OOLIECTBEHHO
U JIMYHOCTHO 3HAUUMBIX MpOOJEMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATH
UHQOPMALIMI0O U TNPUMEHATh €€ A IOMNOJIHEHUS 3HAaHWM, PEIIEHUS MHTEIIEKTYaJlbHBIX H
HKCIIEPUMEHTAIBHBIX HCCIE0OBATENbCKUX 331a4. B 1enmom coaepxaHue y4eOHOro mpeamera
«XUMUS» JaHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (POpPMUpOBAHUE y OOyYarOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI AJIi MOHUMAaHUSA (QHIOCOPCKUX UAEH, TaKUX KaK: MaTepUabHOE
€IMHCTBO HEOPIaHMYECKOTO M OPraHMYecKOro MHpa, 0OyCIOBIEHHOCTb CBOMCTB BEILECTB HMX
COCTAaBOM U CTPOCHMEM, IT03HABAEMOCTh IIPUPOAHBIX SBICHUN MYTEM SKCIIEPUMEHTA U PEILICHUS
IPOTHBOPEYMI MEXKIY HOBBIMU (DAKTaMU U TEOPETHUECKUMH MPEANOChIIKAMH, OCO3HAHUE POJIH
XMMHHU B PELICHUH 3KOJIOTMYECKHX NMpOoOJIeM, a Takke MpoOieM cOepekeHHs] YHEPreTHUECKUX
PEeCypCOB, ChIpbs, CO3AaHHS HOBBIX TEXHOJIOTHH U MaTepHaJIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, PAa3BUTHA M COLHMATU3AIMH  O0YYarOUIUXCS
IPUHATBIE MPOrpaMMON O XUMHUHM MOAXOAbI K OINPEACIECHUIO COJEp)KaHUs U IOCTPOEHUs
npeaMera NpeaycMaTpuBaoT (OPMUPOBAHUE YHUBEPCAJIBHBIX YYEOHBIX IEHCTBHH, MMEIOIIUX
0a30Bo€ 3HaUEHHE JUISl Pa3IMUHBIX BUIOB AEATEIBHOCTU: PELIEHUs POo0JieM, TOMCKa, aHAINU3a U



00paboTtkn wHOpMaIMK, HEOOXOMMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIILCKOM IeATEeNHHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenomaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, TaK 1
HAa YpOBHE cpenHero obmiero oOpa3oBaHHUs, TPU  ONPENEICHUU  COJIEepKaTeNbHON
XapaKTepUCTUKU IleJiell M3y4deHHUs TpeAMeTa HalpaBlI€HUEM IEePBOCTEIEHHON 3HAUYMMOCTH
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOM HAayKM Kak oO0jactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOW [EATEIHHOCTH YENOBeKAa W KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOM TMOIX0d K
OTIpeIeNICHUIO 1eel n3ydeHHUsl IpeAMETa SBISETCS BIIOJIHE OMPaBAaHHbBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3ydeHUs mpeaMera «XuMHs» Ha
6a3oBoM ypoBHe (10 KJ1accoB) SIBISIOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHUYECKHUX 3HAHMA KaK BaXKHEUIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBHIC MOHATHS,
¢dbyHIaMeHTallbHbIE 3aKOHbI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHuE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX NJisi MPUOOPETEHUsT YMEHUN OPHUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U
OOBSICHCHHEM XUMHUYECKOTO DJKCIIEPUMEHTa, COOJIIOJICHUEM TIpaBUl  0E€30I1acCHOTO
oOparleHus ¢ BEIeCTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7a4 U3YYCHHsI MPeaMeTa B
IporpaMMme 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B CHUCTeME cpemHero obmero obOpazoBaHusi. CerogHs B TPENOJaBaHUM XUMHUU B OOJbIICH
CTETIICHH OTAAETCS TPEANOUYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEpKaHusi OOyueHwus,
OpUEHTUPOBAHHOW Ha TOJATOTOBKY BBIMMYCKHHKA O0OIIE00pa30BaTeIbHON  OpPTraHU3AINH,
BIIAJICIONIETO HE HAOOPOM 3HAHWHU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHMSIMH aKTUBHOTO TOJYYEHUS! 3HAaHWUN U NPUMEHEHUS WX B PEaJTbHOM JKU3HU ISl peIIeHUs
MPAKTUYECKHX 3a7ad.

B cBs3u ¢ aTuM mpu uW3ydeHWHM mnpeaMmera «XWMHS» JOMHUHUPYIOIIEE 3HAYCHHE
MpPUOOPETAIOT TaKue 1IeNIU U 3a7a4u, KakK:

ajanTauus OoOydYaloIIMXCS K  YCJIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSTHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM;

dbopMupoBaHHe y OOYYAIOIMIMXCS KIIOUEBBIX HAaBBIKOB (KIIOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl PAa3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
NIOWCKa, aHalu3a MU 00paboTKM WHQPOpPMALUHU, HEOOXOMUMBIX s NPUOOPETEHHUS OIbITa
NEeSATENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEAY;

pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIEKTYAIBHBIX H TBOPYECKHX CIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE



TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TIONYJSpHON WH(DOPMALIUA XUMUYECKOTO
COJIePKaAHUS;

dbopMUpOBaHUE U PA3BUTHE Y OOYUYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEJACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE y oOOydaomuxcs YOeKIEHHOCTH B T'yMaHUCTHUYECKOW HaNpPaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  pPEUICHMH IJO0ANbHBIX  NpoOJeM  palMOHAIBHOTO
MPUPOIONOIL30BaHUS, TOMOJIHEHUS 3HEPreTUYECKUX PECcypcoB M COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIICHHS K NPHUpPOJE U CBOEMY
3A0POBBIO, a TAKIKC HpHOGpeTGHH}I OIbITa UCIIOJIB30BaHUA IMOJTYYCHHBIX 3HAHUUI AJId IPUHSATHA
T'paMOTHBIX peH_IeHI/Iﬁ B CUTYyallUAX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUAMMU.

B yueGHOM mmaHe cpegHero o0Imero oopa3oBaHUs MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAayUHbIE TPEAMETHI.

OO1m1ee 4nciio 4acoB, OTBEACHHBIX JUIA M3YYCHUs XUMHH, Ha 0a30BOM YpOBHE CPEIHEr0
obmiero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Hezeio).



COJEPKAHUE OBYYEHUA

10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYECKON XUMHH

[Ipeamer opraHM4eckoil XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B MOJIYYCHUH
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpOeHUsI OpraHuuecKux coequHennii A. M. bytneposa,
e ocHOBHbIe TOJOXKEeHUA. CTpyKTypHble (DOpPMYJIBI OpPraHWYECKHX BeIIeCTB. [ omoiorus,
n30Mepusa. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o  kiaccuukaluu — OpraHuyeckux  BemecTB.  Homenknarypa
OpraHMYECKHUX COEIMHEHUN (CHUCTeMaTudecKkas) M TpHUBHAJIbHBIE Ha3BaHUs BaKHEHUIIMX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METOABl U3YUYEHHS BEIIECTB M HX MPEBPALLECHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHUYEeCKUX BEILECTB M MaTepHajllaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHWE W ONHMCAHWE JEMOHCTPAIIMOHHBIX OMBITOB IO
NPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPH HarpeBaHUHM (TUIaBJICHUE, OOYTIIMBaHUE U TOPCHHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAln. MeTraH M 3TaH — MPOCTEHIINE
MPEICTAaBUTENN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOpEHMS ), HAXOXACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI pAJl. DTUIIEH U NPONWIEH — MPOCTEHUIINE
MPEJICTABUTENIN AJIKEHOB: (U3MYECKHME W XHUMHUYECKHE CBOMICTBa (peakUuu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUSI, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJIydeHHe U TPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). Ilonydenne cuHTeTHYECKOrO KayuyKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psaA. AleTuileH —
MIPOCTEHUIIINIA TTPEACTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NICCKHE U XUMHUYECKHE CBOHMCTBA
(peakiuy ruIpUPOBAHUS, FAIOTEHUPOBAHNUS, TUAPATALINU, TOPEHUS), TOJIyYeHHE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE M XMMUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHMUS. M HUTPOBAHUS), MOJydeHHE M HpUMEHeHue. Tonyon. cocmas, cmpoeuue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSanUss U HUMpPOBAKUs), NOLyYeHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAUISKALMMHU K Pa3IMYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOa0B. [IpuponHbIil ra3 u momnyTHble HEPTSIHBIE Ta3bl.
Hedtr u e€ mnpoucxoxnaenue. CrnocoObl mepepadOTKM HEPTH: TEPEroHKa, KPEeKUHT
(TepMUYECKHiA, KaTaTUTHYeCKHii), muponu3. [IpoaykTsl mepepaboTku HeTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ IPOIYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIIEHHE C
oOpa3iamu 1iacTMacc, KaydykoB U pe3uHbl, Koiwiekiuuu «Hedte» u «Yronb», MoaenupoBanue
MOJIEKYJ YTJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEICHHE NPAKTHYECKOW DPaOOTHI:
MOJIy4YEHHUE 3TUIIEHA U U3YYEHHE €TI0 CBOMCTB.

PacuérHrble 3agayn.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, 00BEMa, KOJIMYEeCTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTA pPEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

Kucaopoacoaep:xanme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHE, (U3NUEecCKHe U
XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METalIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMHi CIUPTOB. JleficTBUE MeTaHoa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHbie CHUPTHI. OJTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHe, (u3nueckue u
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMH, Ka4eCTBECHHAs pEaKIIUs Ha
MHOIOaTOMHbIE CcHUpPTHI). JleficTBue Ha opraHusm uenoBeka. lIpuMeHeHue riuunepuHa u
STUJICHTJIUKOJIS.

®deHoJ: CTpoeHHWE MOJEKYNbl, (PU3NYEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U kemouwvl. DopManbAeTwa, aneTAIbICTH. CTpPOeHUE, (QU3NYECKHe W
XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCICHHS M BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUM),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
CTpoeHue, PU3nIecKre U XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIKE /IS KJIacca KUCIIOT, PEaKIus
sTtepudukanmu), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. Mblla KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEUCTBUE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. bruosorndeckas pojb KUPOB.

YrneBonbl: cocTas, Kiaccudukanus yrieBoaoB (MOHO-, M- U mojucaxapusl). [mroko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJEKYIbI, (PU3UYECKHEe U XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHne amMMHaYyHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHWE, OpOKEHWE TIIOKO3bI), HAXOXKICHHE B TPHUPOJC,
npUMeHeHue, ouonoruueckas poib. DotocunTes. pyKTo3a Kak U30MEp IITFOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHne Kpaxmaia U LeJUTI0I03bI.
®dusnueckue U XUMHYECKUE CBOMCTBA KpaxMaia (TUIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

OKCepUMEHTAIbHBIE METOJbl M3y4YEHHUsS BEIIECTB M MX IMPEBpallEHUIl: MpOBeICHHE,
HAOJIIO/ICHUE U OINKCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHbBIC
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TtaHoia okcuaom wmeau(ll)), mHoroaroMHbIX
cnupToB (B3aumopeiicTBue rmiepuHa ¢ ruapokcunom menu(ll)), ampaerunmoB (okucieHue
aMMHadHbIM pacTBopoM okcuga cepebpa(l) m ruapoxcumom wmenu(ll), B3aumopeiicTBue
Kpaxmajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW padOTHI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3aaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, 00BEMa, KOJIMYeCTBa
UCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaklUUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOJYKTOB PEAKLIUH).

A30TcoepKalle OpraHnYecKue COeAMHEHUSI.

AMUHOKHCIOTHI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XUMHYECKHE CBOIICTBA aMHUHOKUCIOT (Ha npuMepe MuuKHA). buHojormueckoe 3HadyeHHe
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC pEaKIIuy Ha OCJIKH.

OKcrepUMEHTAIbHbIE METOJbl M3Y4EHHUs BELIECTB M MX MpEeBpalleHuil: HaOIoAeHuEe U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypalus OEIKOB INpU HarpeBaHUM, I[BETHBIE
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHSA

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKynspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IOJIMMEPU3ALIS U TOJIMKOHIEHCALIHSL.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHs BELIECTB U MX MPEBPAILICHUN: O3HAKOMIIEHUE C
o0pa3iaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4YEHMM opraHnyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HUCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak H
HOHATHUH, ABJSAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAyYHOI'O IIMKJIA.

OOue ecTecTBEHHO-HAy4YHbIC TOHATHS: SIBJICHUE, HAay4yHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIMW3, CHUHTE3, KIacCU(PUKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHHE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

®dusmka: Matepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, YHEPreTUYECKUN YPOBEHB,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEIMYMHBI U €IMHULIBI
UX U3MEPEHUS.

Buonorus: knerka, opraHusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIKH, YTIAEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbL, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nNuIEeBbe MPOIYKThl, OCHOBBI PAllMOHAJIBLHOTO MUTaHU, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKHE MTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHH

XuMu4eckuid dmeMeHT. AToMm. Snpo aroma, H30TONBIL. DJIEKTpOHHAs 0000YKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, 0- aseMeHThl. OCOOCHHOCTH
pacnpeneNeHus 3EKTPOHOB MO OpOUTANIsM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTYpalKs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuommueckass cucrema XuMHYecKux dieMeHtoB JI. .
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
0 TPpyNIaM U MeprojaM. 3HaueHHe NePUOANYECKOro 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIbI XUMUYECKOM CBSI3M (KOBaJEHTHAas
HETOJISIpHasl W TIOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl 0oOpa3oBaHMsI KOBAaJCHTHOMN
XUMUYECKOW CBs3W (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DIEeKTpOoOTpULATENBHOCTE. CTeneHb OKUCIeHHs. IOHBI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Knaccupukanuss HeopraHW4ecKuX coequHeHuid. HoMeHkIaTypa HEOpPraHHMYECKUX
BEIECTB. |'eHeThueckass CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANUX K Pa3IuYHBIM
KJIACCaM.

Xumudeckass peakmus. Kiaccupukamuss XUMHYECKUX pEaKIUii B HEOPTraHWYECKON W
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (hakTopoB. OOpaTHUMbIE pEaKIIH.
Xumnueckoe paBHoOBecue. DakTOpbl, BIUSIOIMIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunuun Jle [laTense.

OnekrponuTnueckas aucconuanus. CunbHble W cnabbie 3neKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsl, HEUTpaIbHas, IICIOYHAS.

OKHMCIHUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEeHHs] BEHIECTB M UX MPEBPALLCHUN: JIEMOHCTpaIus
tabmun «llepuomanueckass cucrema xumudeckux snemeHToB JI. VM. MenneneeBa», M3ydeHUe
MoJiele KpPUCTAJUIMUECKUX pelETOK, HaOIIofeHHe U ONHUCaHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiu3aTopa,
ONpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATHLHOTO MHAMKATOPA, PEaKlUu
HMOHHOTO0 OOMeHa), MPOBEACHHE MPAKTUYECKON paboThl «BnusHUe pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTh XUMHYECKOU PEAKIIM.

PacuérHrble 3agayn.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCTIOIB30BAHUEM TOHATHS «MACCOBAsl 10JIs1 BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnbl. Ilonoxxkenne HemetammoB B Ilepuoguueckoil cucTeMe XUMHUUYECKUX
sanemenTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnueckue cBOICTBa
HEMETAIUIOB. AJUTOTPOTHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cephl, hocdopa u yriaepomaa).

XUMHYECKUE CBOMCTBA BaXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSIUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUN ).

[IpuMeHeHre Ba)KHEUINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmiue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPsHKCHUN
METaJJIOB.

XWUMHUYECKHE CBOWCTBA BAXKHEWUIINX METAIOB (HATPHUH, KaJWi, KaJabIUHd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mmue criocoObl moay4deHus: MeTaluioB. [[puMeHeHrne MeTalIoB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX MPEBpalllCHUI: H3y4yeHue
KOJUIeKIMH «MeTajuibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIIePUMEHTAIbHbIX
3aja4, HaONIOJleHWEe W  ONHCaHWE JEMOHCTPALMOHHBIX M JIaOOpaTOPHBIX  OIBITOB



(B3auMojielicTBUE TUAPOKCHIA aJIOMUHHUS C pPacTBOpaMH KHUCIOT W IlEJoYel, KauyecTBEHHbIE
pEeaKIMu Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuétbl macchl BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIMH BEIICCTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUA 4 KUA3Hb

Ponp xumMun B 00eCTie4eHUH YKOJIOTHYECKOM, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTuM MeauuuHbl. [loHsATHE O HAay4YHBIX METOJAaxX NO3HAHUSA BEIIECTB U XUMHUYECKUX
peaKLHuii.

[IpencraBnenuss o0 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO IOJTYYCHHS
BaKHEUIIINX BEIIECTB.

YemoBek B MHUpE BEUIECTB M MAaTEpPUANOB: BAXKHEHIIME CTPOUTEIbHBIE MATEpHUAbI,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XUMHS U 310pOBbBE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparTos,
npaBuiia 6€30MacCHOT0 HCIIOIb30BaHMs MPEenapaToB ObITOBOM XMMHUHU B TIOBCETHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yueHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 xmacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK W MOHSATHM, SIBJISIOIIUXCS CUCTEMHBIMU JJI OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC MOHSITHS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KIacCUpHUKalusd,  MEPUOJUYHOCTh,  HAONIOIEHUE,  HKCIIEPHUMEHT,
MOJIEJINPOBAHUE, U3BMEPEHHUE, SBIICHUE.

®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YJHEPTeTUUECKUN yYPOBEHB, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BeIlleCTBa, (PU3NYECKUE BEIMYUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 5KOcHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadus: MuHEpalbl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE HCKOIAEMbIE, TOTLINBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIIIEHHOCTb, METaJULyprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepHaJIoB, CEbCKOXO35MCTBEHHOE MIPOU3BOCTBO, MUIIEBAs
MPOMBINUICHHOCTh, (papMareBTUYeCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUU.



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjlbTaTaM OCBOCHHUS OOYYarOIIMMUCS TPOrpaMM
cpemHero oo0mero oopazoBanus (JTUYHOCTHBIM, METANPEIMETHBIM U MpeaMeTHbIM). HayuHo-mMeTomnyeckoi
OCHOBOI1 U1l pa3pabOTKH MJIAHUPYEMBIX PE3yJIbTAaTOB OCBOEHUS MPOTpamMM CPeIHEro ooIero oopazoBaHus
SIBJISIETCSL CUCTEMHO-AEATEIbHOCTHBIN MOJAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATENBHOCTHBIM IOJIXOJOM B CTPYKTYPE JMYHOCTHBIX PE3YJIbTATOB
OCBOEHHUSI TpeAMeTa «XHUMHUS» Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUS BbIAETCHBI CIEAYIOIIHNE
COCTAaBJISIFOLIHE:!

OCO3HaHHE OOYYaIONUMHUCS POCCHUHCKON TpaKJaHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH M CAaMOOIIPEAETICHUIO;

HaJIMYue MOTUBALUU K 00YyUEHHIO;

eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIACHUM JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKHX TPAJAUIUI 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIUXCS PYKOBOJACTBOBATHCS B CBOCH JEATEIBHOCTH I[€HHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHU, IPUCYIIUMHU LEIOCTHOW CUCTEME XUMUYECKOTO0 00pa30BaHus;

HaJIMYUe TPABOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
YKU3HEHHBIE IJIaHbl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NpeAMeTa «XHUMHs» JOCTHraloTcs B E€AMHCTBE Y4YeOHOH U
BOCIIUTATEIbHON JEATENBbHOCTH B COOTBETCTBHUM C T'yMaHUCTUYECKMMH, COLHUOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMHU U HJI€a]JaMH POCCHIICKOTO TPakITaHCKOTO O0OIIECTBa, MPUHATHIMU B OOIIECTBE
HOPMaM{ W TIPaBWJIaMHU IIOBEACHUS, CIIOCOOCTBYIOIIMMH IIpOILIECCAM CaMOIIO3HAHMS, CAMOPA3BUTUS M
HPaBCTBEHHOT'O CTAHOBIICHHSI IMYHOCTH 00YJaIOLIHXCS.

JInaHOCTHBIE pe3yabTaThl OCBOCHHUS MpeAMeTa «XUMHUS» OTpakaloT Cc(HOPMHUPOBAHHOCTH OIBITA
MO3HABATENIILHON W MPAKTUYECKOW AEATEIbHOCTH O0YYarolMXCs M0 pealv3allid MPUHATHIX B OOLIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYarOMIMMHCS CBOUX KOHCTUTYIIMOHHBIX IpaB U 0OA3aHHOCTEH, YBaXKECHHUS K 3aKOHY U
MIPaBOMOPAIKY;

IIPEJICTaBICHHS] O COLUAIbHBIX HOPMAaX M MpaBUjIaX MEKJINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOM NEATENBHOCTH MPHU CO3/aHUHM YUEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTUKY M apryMEeHThl IPYruxX Mpu
aHaJM3e Pa3IMYHBIX BUJIOB YUE€OHOH NesATENTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

LEHHOCTHOTO OTHOLIEHUS! K HICTOPUYECKOMY U HAYyYHOMY HACJIEIUI0 OT€YECTBEHHOW XUMUU;

YBaXEHHUSI K MPOLECCY TBOpPUECTBA B OOJACTH TEOPHUH M MPAKTUYECKOTO NPUMEHEHUS XUMHH,
OCO3HAHMSI TOTO, YTO JOCTHKEHHS HAyKH €CTh pe3ylbTaT JJUTEIbHBIX HAONIONEHHH, KpPOMOTIMUBBIX
AKCIIEPUMEHTAIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPYAA YUYEHBIX U IPAKTHKOB;

MHTEpeca W TO3HaBaTEIbHBIX MOTHBOB B IOJYUYEHUU U IMOCIEOYIOIIEM aHajau3e HH(OopManuu o
MIEPENOBBIX TOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OILIGHMBAaTh CHUTYyallMH, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSMH, M MPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHHWBATH CBOE MOBEAECHUE U MOCTYIIKH CBOMX TOBApUUIEH ¢ MO3MLMHA HPABCTBEHHBIX U
IIPABOBBIX HOPM U OCO3HaHUE MOCIEACTBUN ITUX NOCTYIKOB;

4) opMupoOBaHNS KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0e30MacHOro o0pasa >KM3HU, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3UUECKOMY U IICUXHYECKOMY 3/I0POBBIO;

coONrofeHHsI TIPaBUII OE30MACHOTO OOpAIleHUs C BEIIECTBAMHU B OBITY, TIOBCETHEBHOW >KM3HU U B
TPYAOBOM AEATEILHOCTH;

MOHMMAHUS LIEHHOCTH TMpaBWJI HHIWBHUIYAJbHOTO M KOJIJIEKTUBHOTO O€30MacHOro IOBEACHUS B
CUTYaLUsX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJEH;

OCO3HAHMSI TOCIEACTBUIA M HENPUSATHS BPEIHBIX MPUBBIUCK (YIOTPEOICHHS AJIKOTOJIsL, HAPKOTUKOB,
KypeHus);

5) TpyaoBOro BocnUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCJIEIOBATENbCKONW AESITeNbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOHN U IPYTUX BUJAX AEATECIBHOCTH;

YCTAHOBKHM Ha aKTUBHOE YYacTHE B PEIICHHH NMPAKTHYECKUX 3a]ad COLMAIBbHOM HANpaBICHHOCTH (B
paMKax CBOEro Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpodeccuil pa3iMyHOro poja, B TOM YHCIE HAa OCHOBE
MPUMEHEHUS MPEMETHBIX 3HAaHUH 10 XMMUU;

YBa)XEHHUsI K TPYY, JHOASAM TPya U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYaJbHON TpaekTOpuu oOpa3zoBaHus, Oyayuiei
npodeccun M peanu3alMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U NOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 11€J1ecO00pa3HOT0 OTHOIIECHHUS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHMS JKU3HU Ha
3emire;

NOHUMAaHHMS TJI00ANTBHOTO XapaKTepa 3KOJOTHUECKUX MPOoOIeM, BIMSHUS YIKOHOMHUYECKUX MPOIECCOB
Ha COCTOSIHHME IPUPOJHON U COLMAIBHOU CPEMBL;

OCO3HAHHA HEOOXOJMMOCTH HCIIOJNBb30BAHUS JIOCTHXKEHUH XMMHUU JUIsl PEHICHHUs BOIPOCOB
PalOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENpUATUA [EUCTBHM, NMPHUHOCAIIUX BpEJA OKPYXKAIOLIEH INPUPOJHON Cpeae, YMEHHs
IPOTHO3UPOBATh HEOJIATONPUATHBIE HKOJOTHYECKHE TIOCIEICTBUA MpEeNNPUHUMAEMbIX JEHCTBUH U
peaoTBpalaTh UX;

HaJIU4Ms Pa3BUTOIO 3KOJOTMYECKOrO MBIIUIEHUS, SKOJOTUYECKON KYJIbTYphI, ONbITA JEATEIbHOCTH
IKOJIOTMUYECKOM HAIIPaBJIIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU B I103HABATEIbHONW, KOMMYHUKAaTUBHON
U COIIMAJIbHOM MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO IPOTUBOCTOSATH UCOIOTHU XeMO(PoOHu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00I1eCTBEHHOM MPAKTHKH;

NOHMMAaHMs CHeNM(PUKM XMMHUU KaK HayKd, OCO3HAaHHUS e€ poiud B (OPMHPOBAHUU PALMOHAIBHOTO
HAyYHOTO MBIIUIEHUS, CO3/JaHUU LEJIOCTHOTO MPEACTaBIEeHUS 00 OKpYXalolmeM MHpe KaKk O €IUHCTBE



OPUPOIBl U YEJIOBEKa, B TMO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH M pPELICHHH MpOoOJIeM COXPaHEHUs
IPUPOHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM JJIsi COBPEMEHHOM LMBHJIM3AalUU: B €€
T'YMaHUCTUYECKON HAIMpPaBICHHOCTH M BAXHOW PO B CO3JaHWM HOBOW 0a3bl MaTEePHAIBHOU KYJIbTYPHI,
peleHr: TI00ANBHBIX MPOOJIEM YCTOHYMBOIO pa3sBUTHs YEJIOBEYECTBA — CHIPbEBOM, IHEPTETHUECKOM,
NUIIEBOM M IKOJIOTUYECKOH OE30MacCHOCTH, B Pa3sBUTHH MEIUIMHBI, OOECIICYCHUN YCIOBUH YCIIEUIHOTO
TpyZJa U SKOJIOTHYecKH KOM(DOPTHOM KU3HH KaXKJIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAaHUS CYIIHOCTH METOOB MO3HAHMS, HCIOIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHHS Ui aHauu3a M OOBSICHEHUS
SBIICHUH OKPY)KAIOLIEr0 MHpa W MPOUCXOIAIIMX B HEM HW3MEHEHMH, YMEHHs JielaTh OOOCHOBAHHBIC
3aKJIIOYEHUSI Ha OCHOBE HAYYHBIX (PAKTOB M HMEIOLIUXCS JAaHHBIX C LEJIbI0 IMOJYYEHUS JTOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHUMHUYECKHE 3HAHMS JJIsl pelIeHus MpolieM B
PEATbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON eI TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 W CaMOOOpa30BaHHUIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX cepax MpohecCHOHATEHON 1eATEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOCHUS YUeOHOT0 mpeaMeTa «XUMHUs Ha YPOBHE CpEeTHEro o0UIero
00pa3oBaHUs BKIIOYAIOT:

3HauUMMbIe i1 (QOPMUPOBAHHUS  MHUPOBO33PEHHUS  OOy4aIOUIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXnpenMeTHbIe) OOIeHayyHble TOHATHUS, OTpaXKalollMe IEeJOCTHOCTh HAyYHOW KapTUHBI MHUpPA H
cnenuuKy METOJOB MO3HAHMs, HCIONb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEpPTrus,
SIBJICHUE, TPOIIECC, CHUCTEMa, HAy4yHBI (aKT, MPUHIUN, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHKE, HAOIIOIEHUE, U3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

yHHUBEpCcaJibHble y4yeOHble JIeHCTBUS (MIO3HABaTelbHbIE, KOMMYHHUKATHUBHBIC, PETYJIATHUBHBIE),
obecreunBaronie  GOpMHPOBaHHE (PYHKIIMOHAIHPHOM TPAMOTHOCTH U  COIMAIBHOM  KOMIICTCHITUH
00yJaromuxcs;

CIIOCOOHOCTh OOYYAIONIUXCSI UCIIOJI30BaTh OCBOCHHBIE MEXAMCIHUILTMHAPHEBIE, MUPOBO33PEHUECKUE
3HaHUS M YHUBEPCAJIbHbIC YUeOHBIC IEHCTBHS B TO3HABATEIBHOMN U COLMAIIbHOM MIPAKTUKE.

MertanpeameTHble  pe3ynbTaThl  OTPaXkalOT  OBJAJACHHE  YHHMBEPCAJIbHBIMU  y4EOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JEHCTBUSMU.

OBJaieHNe YHUBEPCAJTbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH J1eHCTBUSMMU:

1) 6a3oBble JIOTHYeCKHE TeiCTBUS:

CaMOCTOSITENIbHO (POPMYIUPOBATH U aKTyaJIN3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeNATh LEIN AEATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS, COOTHOCUTH
pe3yAbTaThI IEATENLHOCTHU C TIOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIACIATh XapaKTEPHbIE
NpU3HAKW TOHSITUM W YCTaHAaBIMBAaTh UX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHSITHS IS
O0OBSCHEHUS OTIETBHBIX (DAKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PUKALIUY BEIIECTB U XUMHYECKHUX PEaKIIHii;

yCTaHaBIUBATh MPUYUHHO-CIIEACTBEHHBIE CBSA3U MEXIY U3YyUaeMbIMH SIBJICHUSIMU;



CTPOUTH JIOTHYECKUE pPACCYKIACHHUA (MHIAYKTUBHBIC, JEIyKTHBHbBIC, II0 AaHAJOTWHU), BBIABIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH BBIBOABI M 3aKIIIOUCHHUS;

NPUMEHSTHh B TpoIlecce MO3HAHUSA, UCIOJIb3yeMble B XHMHUU CHMBOJMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJICIbHBIE MPENCTaBICHUS — XUMHUYECKHMH 3HAK (CHUMBOJ) 3JEMEHTa, XUMHUYecKas
dopmyna, ypaBHEHHE XUMHYECKON peakUuu — MPU PELICHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3a/1a4, TPUMEHSATh HAa3BaHHBIC MOJCIBHBIC MPEICTABICHUS NJs BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BELIECTB U XUMUUYECKHUX PEaKIIHi.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMHUUYECKUX PEAKLU;

dopMynupoBaTh LETH U 337aYM UCCIEAOBAHUS, WCIOJIH30BATH IOCTABICHHBIE U CAMOCTOSTEIHHO
c(hopMyJIMpPOBaHHbBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JJ11 OPMHUPOBAHUS THIIOTE3bI
0 MPOBEPKE MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIa/IETh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHWPOBAHUS U NPOBENEHUS YUEHUYECKUX SKCIIEPUMEHTOB,
COBEPILIECHCTBOBAaTh YMEHHs HaOJI0JaTh 3a XOJOM IHIpOIlecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3ynbrar, GOopMynUpoBaTh O00O0OIIEHHS W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB
HCCJIETOBAHMsI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoIeTaHHON padoTe;

IpUOOpeTaTh OIBIT YYEHWYECKOM HCCIeI0BAaTeIbCKOW U TMPOEKTHOM JEsTeIbHOCTH, HPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pELICHHS NpPAaKTUYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOI0B IO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B pa3IMYHbIX HCTOYHHMKAX HWHGOpMaluu (HaydyHO-TIONMYJSpHAs JHUTepaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaIM3UpOBaTh WHPOPMALUIO
pa3IMyHBIX BUAOB M (OPM  TPEACTaBICHUS, KPUTHUECKH OIICHHMBAaTh €€ JIOCTOBEPHOCTh H
HENPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3aMpOChl U MPUMEHSATH Pa3IMYHbIE METOAbI MPH MOUCKE M 0TOOpe MHpopMaluwy,
HE0O0XOAMMOM 15l BBITOTHEHUS Y4EOHBIX 33124 ONPEAeIEHHOTO THIIA;

nproOpeTaTh OMBIT UCHOIB30BAHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U PAa3THYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (hOopMy mpencraBieHus WHPOpMaUK (CXEMBbI, TpaduKH,
JUarpamMmbl, TaOJIHUIIBI, PUCYHKH U IPYTHE);

UCITIOJIb30BaTh HAy4YHBIH S3bIK B KayecTBE CpEICTBa Ipu paboTe ¢ XUMHUYECKOH HH(opmanueil:
NPUMEHATh MEXINpeaIMeTHble ((pU3Myeckue ¢ MaTeMaTU4YeCKHe) 3HaKd W CHMBOJIBI, (DOPMYIIHI,
ab0peBHaTyphI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0Opa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

OBjajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMHM J€HCTBUSIMU:

3aJaBaTh BOMNPOCHl IO CYIIECTBY OOCYXJaeMONM TeMbl B XOJA€ Juaiora W/WIW JUCKYCCHH,
BBICKAa3bIBaTh HUJAEH, (POPMYIUPOBATH CBOM NPEIIOKEHUS OTHOCHUTENIHBHO BBIMOIHEHUS MPEI0KEHHON
3a/1a4u;

BBICTYNIaTh ~C IpPE3CHTalUed  pe3yjibTaTOB  I103HABATEIbHOW  JESATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TMPU BBHIMOJIHEHUH XHUMHUYECKOTO 3KCIEPHUMEHTA,
MPAKTUYECKON paboThI 10 UCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BELIECTB, pealli3aliyi yueOHOro MpoeKkTa u
(opMynHUpOBaTH BBHIBOJBI N0 pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUN MYyTEM COTJIACOBAHMS MO3MIMN B
X0J1e O0CYKACHHS 1 0OMEHAa MHEHUSIMHU.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:



CaMOCTOATCIIbHO ITNIAHUPOBATH U OCYHICCTBJIATH CBOKO IMO3HABATCIIbHYIO ACATCIIBHOCTD, ONIPCICIIAA eé
HeNU M 33Ja4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH MpEATaracMblil ajJropuTM
JIEWCTBUIM TIPU BBITIOJIHEHUHM YUE€OHBIX M HCCIEAOBATEIBCKUX 3aj]ad, BeIOMpaTh Hambosee 3(h(eKTHBHBIN
CIOCO0 WX PEHICHUs C YUETOM TOTYYCHHUST HOBBIX 3HAHHUI O BEIIECTBAX U XUMHUUECKUX PEAKIIHSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JCSITEILHOCTH Ha OCHOBE CAaMOAHAIM3a M CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPAXKaIOT:

c(OpPMHUPOBAHHOCTH MPEICTABICHUI O XUMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIU XUMHUHU B TIO3HAHUU SBJICHUMN NPUPObI, B HOPMUPOBAHUH MBIIUIEHUS U KYJIbTYpPbI JINYHOCTH, €&
(GYHKIIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOJUMOW MJisi pEeHIeHHs] MPaKTUYECKHX 3ajad M SKOJOTHYeCKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOI cpene;

BJIQJICHUE CHUCTEMON XHMHUYECKHMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJAralolfe MOHSITHS
(XMMUYEeCKUIl ~ BJIE€MEHT, aTOM, OJJIGKTpOHHas  00OJOoYkKa  aToMa,  MOJIEKyNla,  BaJeHTHOCTb,
3EKTPOOTPHULIATENIbHOCTh, XMMHUECKas CBA3b, CTPYKTYpHas (popmyrna (pa3BEpHyTas U COKpaliéHHast), MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIepOJHBIN CKeNeT, GyHKIMOHATbHAS TPYIIa, PaAuKal, H30MEpus,
M30MEPBI, TOMOJIOTUYECKUIN PsiJl, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOJ M a30TCOJEpKAlINEe COECIUHEHUS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHbIE COCAUHEHHUS); TEOPUU U 3aKOHBI (TEOpHUs
CTpOeHHS oprannyeckux BemecTB A. M. byTtiepoBa, 3aKkoH COXpaHEHHUsI MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUU; MUPOBO33PEHUECKHIE 3HAHUS, JIeXKAIlI1e B OCHOBE MIOHUMAHUS IPUUYUHHOCTU U
CUCTEMHOCTH XHWMHUYECKUX SIBICHUH, (PAKTOIOTUYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJIYYECHUU U
0€30MacHOM HCIOJIb30BaHNUN Ba)KHEHIIIMX OPraHMYECKHUX BELIECTB B OBITY U MPAKTUYECKOW NEATEIbHOCTH
YEJI0BEKa;

c()OPMHUPOBAHHOCTh YMEHUU BBISBIATh XapaKTEPHBIE TPU3HAKU TIOHATHH, YCTAaHABIMBATh WX
B3aUMOCB$I3b, UCII0JIb30BaTh COOTBETCTBYIOIIME MOHSTHS IIPU OMMCAHUU COCTaBa, CTPOCHUS U MpPEBpaALICHUN
OPraHMYECKHX COCIMHEHU;

c(OpPMUPOBAHHOCT, ~YMEHHUW  HCIIOJIb30BaTh XMMHUYECKYI0O CHMBOJIUKY JJIsi  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamE€HHOW) (GOpPMYNI OpPraHMYECKUX BEIIECTB U
YpaBHEHUN XUMHUYECKUX pEAKIMi, H3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEHIECTB s
WJUTFOCTPALIMHM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOECHUS;

c(OpMUPOBAHHOCTh YMEHHUH YCTaHABIMBATH NMPUHAAJIEKHOCTh M3YYEHHBIX OPraHUYECKHX BEIECTB
[0 MX COCTAaBYy U CTPOCHMIO K ONpPENeNEHHOMY KJIAacCy/TpymIe COeAMHEHUH (YriaeBOAOpObl, KHUCIOPOI U
a30TCO/CPKAIIUE COCAUHEHHUS, BBICOKOMOJIEKYJSIDHbIE COEAWHEHHUs), JaBaThb WM Ha3BaHUS IO
cucreMarnueckor HomeHkiatype (IUPAC), a Ttaxke NpUBOAWTH TPUBUAILHBIC HA3BaHUS OTICITHHBIX
OpPraHMYECKUX BEIECTB (ITHIICH, MIPOIUJICH, alleTUJIeH, STUJICHTJIUKOIb, TIHIepUH, (heHo, popMalibIeru/,
aneTaiabAeru]l, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTA, OJICMHOBas KHUCJIOTA, CTEApUHOBAs KHCIIOTA,
TIII0K03a, PPYKTO3a, KpaxMat, [EJUTI0N03a, TIIHUIIHH);

c(OpMUPOBAHHOCTh YMEHHS ONpPEAENATh BHJbl XMMHUYECKOH CBA3M B OPraHMYECKUX COCIMHEHMSIX
(omMHApHBIC U KPATHBIC);



c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJIOKEHUSI TEOPUU CTPOSHHUS OPraHUUYECKUX BemiecTB A. M.
BytnepoBa miist 00BsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPaHEHUS
Macchl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb COCTaB, CTpPOEHHUE, (U3MYECKHEe M XHMHYECKHE
CBOWCTBA THUIMHYHBIX MPEACTABUTEICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATHIICH,
NpOMNWICH, aneTuieH, OyramueH-1,3, meTwiOyramueH-1,3, OEH301, METAaHON, 3TaHOJ, STUJICHIJIHKOIb,
[IIMLEpUH, (EeHOJ, aleTalbJeru], MypaBbUHAas M YKCyCHas KHUCIOTHI, TJIOKO3a, KpaxMmal, LeJUI0N03a,
AMUHOYKCYCHasl ~KHCJIOTa), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXAY HHUMH YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH C HCIIOIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh WCTOYHHKH YIJIEBOJOPOJHOTO CHIPhs (HE(TH,
MIPUPOIHBIN Ta3, Yyroihb), CIIOCOOBI X MEPEePadOTKH U MPAKTUUECKOE TPUMEHEHUE TTPOTYKTOB NIEPEPadOTKH;

c(OpMHUPOBAHHOCTh YMEHHI MTPOBOAUTH BBIUMCICHUS IO XUMUYECKUM YpaBHEHHIM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOIAYKTa PEAKIUU 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIIUN);

c(OpMHUPOBAHHOCTh YMEHUI BIIAJIeTh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO MO3HaHUS,
UCIIONIb3YEMBIX B XHMHUHU TPU W3YYEHHHM BEIIECTB M XMMHMUYECKUX SIBICHUH (HaOIoJeHHe, U3MEpEeHue,
9KCIIEPUMEHT, MOJICTMPOBAHKE), UCTIOIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COONIOaTh TMpaBUiIa TOJB30BAHMS XMMHUYECKOM moOCyIol U
7a0opaTOpHBIM O0OpYZOBaHUEM, a TaKXKe IMpaBWiia OOpaIIeHHs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBHIMOIHATH XUMHUYECKHIA AKCIEPUMEHT (TpeBpaIleHus
OpPTaHMYECKUX BEUIECTB NPU HATPEBAHHH, MONYYCHHUE STHUIICHA M M3yYECHUE €Tr0 CBOWCTB, KAYECTBCHHBIE
peakuuMy OpraHWYEeCKUX BEIIECTB, JCHATypalus OEIKOB MpU HArPeBaHHUM, IIBETHbIC peaklUuu OElIKOB) B
COOTBETCTBUHU C MpaBWIAMHU TEXHHMKH O€30MacHOCTH MpU OOpallleHWH C BeUlecTBaMH U J1a00paTOPHBIM
0o0opy/oBaHUEM, MPEICTABIATh PE3YyJIbTAThl XMMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3amlucH ypaBHEHUI
COOTBETCTBYIOIIUX peaKIuii U (POPMYIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHUM KPUTUYECKU aHAIM3UPOBATH XUMHUYECKYI0 HHPOPMAIUIO, MOTYy4aeMyIo
13 pa3HBIX UICTOYHUKOB (CpeACTBa MacCcOBOU nHpopmaruu, MTHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHI COOMIOIATh MpaBHJia KOJOTHYECKH I€IecO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOU IEATEIHHOCTHU B LIETSX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAIOUIEH MPUPOTHON Cpepl,
OCO3HaBaTh OIMACHOCTb BO3JEHCTBUS HA >KMBBIE OPraHU3Mbl OMpPENEIEHHBIX OpPraHMYECKUX BEIECTB,
noHumasi cMbicn nokasarens [1JIK, mosicHsATe Ha nmpuMepax crnocoObl YMEHbIIEHUS U MPEJOTBPAIICHUS UX
BPEIHOTO BO3CHCTBHSI HA OPTaHU3M YEJIOBEKa;

JUTsE O0y4aroMXxcss ¢ OrPAaHUYCHHBIMA BO3MOXHOCTSIMU 3JI0POBbS: YMEHUE MPUMEHSTHh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHUX SBIICHUII;

JUISL CIIENBIX U CIa00BUASIIMX OOYYaAIOUIUXCS: YMEHUE MCIOJIb30BaTh Pelbe(PHO-TOYEUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiins 1u1st 3anucu XuMuueckux Gopmy.

11 KJIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4decKass XMMHUS» OTPAKAIOT:
c(OpPMUPOBAHHOCTH MPEACTABICHUI: O XUMHUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIU XUMHUHU B TIO3HAHUU SIBJICHUI NPUPObI, B HOPMUPOBAHUH MBIIUIEHUS U KYJIbTYpPbI JINYHOCTH, €&



(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOJUMOW JJisi pEeHICHHs] MPAKTUYECKHX 3a7ad M SKOJOTHYECKH
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpejie;

BJIAJCHUE CHUCTEMON XMMHUYECKHMX 3HAHMM, KOTOpas BKJIKOYAECT: OCHOBOIIOJNATalOIINE MOHITHS
(XMMHUYECKHUIl AJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JeKTPOHHbIC OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb,
MOJIIPHBIA  00BEM, BaJCHTHOCTh, JJIEKTPOOTPULIATEIHHOCTh, CTEIECHb OKHUCICHUS, XUMUYECKas CBS3b
(koBaJleHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOJHAS), KPHUCTAJUIMYECKAs PEMIETKA, THUIBI XUMUYECKUX
peakiuii, pacTBOP, JJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS TUCCOLMALNS, OKHUCIUTEID,
BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON pPEaKIMH, XMMHUYECKOE PaBHOBECHE); TEOPUHM U 3aKOHBI (TEOpHUs
ANEKTPOIUTUYECKON auccouranuu, nepuoguyeckuil 3akod J[. M. Menneneesa, 3aKOH COXpAaHEHUS MacChl
BEILIECTB, 3aKOH COXPAHEHHUs M TPEBpALICHUS SHEPIHMH MPU XUMUUYECKHX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAINE B OCHOBE IOHUMAHMS IPUUYNHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (PAKTOJIOTHYECKHE CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0e30MacHOM UCTOIB30BAHUHU BAKHEUIIINX HEOPTaHUIECKUX BEIIECTB B OBITY U MPAKTUYECKOU EATEIHPHOCTH
YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUU BBISBJIATH XapaKTEpHbIE TPU3HAKK TIOHATUM, YCTaHABIMBATh MX
B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPH ONHMCAHUM HEOPraHUYECKHMX BELIECTB U HX
MIPEBPAILICHU;

c(OpPMHUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMUYECKYI) CHMBOJUKY JJIsi COCTaBJICHHS (QopMyT
BEIIIECTB M YPAaBHEHMI XMMHUYECKUX peakiuii, cucremarndeckyio HoMmeHkiarypy (IUPAC) u tpuBnanbHbIe
HA3BaHUS OTAEIBbHBIX HEOPIaHUYECKUX BEIIeCTB (yrapHblil ra3, yrieKUcblid ra3, aMMHaK, raéHasi H3BecTb,
HeraméHasi U3BeCTh, IUThEBAs CO/Ia, MTUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH OMPEAEISATh BaJICHTHOCTh U CTETICHb OKUCICHHSI XUMUYECKUX JIEMEHTOB
B COCIMHEHUSAX DPA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS, METaJNIMYECKas,
BOJIOPOJHAs) B COEOUHEHMSX, TUI KPUCTAJUIMUECKON pEmETKH KOHKPETHOro BellecTBa (aToMHas,
MOJIEKYJIsSIpHAsi, HMOHHAs, METaJUIM4YecKas), XapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COCIIMHECHU;

c(OpPMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAUIKHOCTH HEOPTaHMYECKHX BEIIECTB IO HX
COCTaBY K ONpEeNeNEHHOMY KJIAcCy/TpyIIe COeAMHEHUH (MPOCThIEe BElIECTBA — METaUIbl U HEMETalllbl,
OKCHJIbl, OCHOBaHHUsI, KUCIIOTHI, aM(OTEpPHbIE TUIPOKCUII, COJIN);

c(OpMHUPOBAHHOCTh YMEHHI pPAaCKpBIBaTh CMBICT Mepuomudeckoro 3akoHa JI. M. MenpeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEILHYIO U TPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHX
sneMeHTOoB 1—4 mnepuonoB Ilepuogumueckoil cucteMbl Xxumuyeckux sieMeHtoB J[. M. Menneneesa,
UCTIONB3Ysl TIOHATHS «S-, P-, O-3JIEKTPOHHBIC OpOUTAINY», «IHEPreTUUYCCKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COCJAMHEHHH MO MepuojiaM U Tpynmnam
[Tepuoanueckoil cuctembl XuMu4eckux 3aeMenToB J[. 1. Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA
HEOPTraHWYECKHUX BEILECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEXKY
HEOPTraHWYECKUMHU BEIIECTBAMU C IOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIHA;

c(OpMUPOBAHHOCTh YMEHHUSI KJIacCU(PHUIMPOBATh XUMUYECKUE PEAKIUU MO Pa3IUYHBIM IMpHU3HAKAM
(4uCily ¥ COCTaBy pearupyromux BeIIeCTB, TEIIOBOMY dPEKTy peakliui, N3MEHEHUIO CTeNeHeH OKUCICHUS
DIIEMEHTOB, 0OPATUMOCTHU PEAKIINH, YUACTUIO KaTaln3aTopa);



c(OPMHPOBAHHOCTh YMEHHUI COCTaBIATh YypaBHEHHUS pPEAKUUH pa3IMYHBIX THUIOB, TIIOJHBIE |
COKpAIlIEHHBIC YpaBHEHHs PEaKLUii HOHHOTO OOMEHA, YUUTBIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKLUU UIYT
JI0 KOHIIA;

c(OpMUPOBAHHOCT YMEHHMH MPOBOAUTH PEAKIMH, MOATBEPKAAIONINE KaueCTBEHHBIM COCTaB
PA3INYIHBIX HCOPraHUYCCKUX BCHICCTB, PACIIO3HABATH OIBITHBIM HyTéM HOHBI, TPUCYTCTBYIOIINC B BOAHBIX
pacTBOpax HEOPraHMYECKHUX BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHUIl PacKpblBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX peaKUUn
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca 3TUX peaKLnit;

c(OpPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMH OT Pa3IMUHbIX
(akTOpOB; XapakTep CMEIIEHUS XHMHUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3ACHUCTBUS
(mpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh XHMHMUYECKHE MPOLECCHl, JIEKAIIMe B OCHOBE
MPOMBINIICHHOTO TIOJy4EHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a TakKe COPMUPOBAHHOCTH MPEACTABICHUN 00
O6H_[I/IX HAaYYHBIX NPpUHIOHUIIAX U SKOJOTHYCCKUX Hp06neMax XUMHUYCCKOT'O IMTPOU3BOACTBA,

c(OpMHUPOBAHHOCTh YMEHHUI1 MPOBOAUTH BBIUMCICHHS C HCIIOJIb30BAHUEM TOHATHS «MaccoBasi JOJs
BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOILIEHUHN ra3oB MPU XUMUYECKUX PEaKIMIX, MAcChl BEUIECTBA WIIU
00BbéMa razoB MO U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYacTBYIOIIHX B
peaKklMy BEIIeCTB, TEIUIOBOTO 3(p(dexkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHsI MAacChl BEIECTB,
MMpEeBpalICHUA U COXPAHCHUS SHCPTHUU,

c(hOpMUPOBAHHOCTh YMEHHMHM COONIOJATh TIpaBWja TOJB30BAaHUS XUMHUYECKONW TOCYIOM |
7a0opaTOpHBIM O0OpYZOBaHUEM, a TaKXKE IMpaBWiia OOpaIIeHWs C BEUIECTBAMH B COOTBETCTBHH C
HWHCTPYKIUSAMU 11O BBITIOJIHCHUTIO na6opaTopHI>1x XUMHNYCCKHUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBIMOJHATE XUMHUYECKUI SKCHEPUMEHT (pa3iiokeHue
NEepOKCHIa BOJOPO/Ia B IPUCYTCTBUM KaTalu3aTropa, OMpe/leJIeHHe CPellbl paCTBOPOB BEILIECTB C MOMOIIBIO
YHHUBEPCAIbHOTO UHIWKATOPA, BIUSHUE PA3IMUHBIX (DAKTOPOB Ha CKOPOCTh XUMUYECKOM peaklnu, peakiuu
HMOHHOTO 0OMEHa, KaueCTBEHHBIE PEAKIIMU Ha Cylb(at-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMaM «MeTaniael» 1 «HCMCTEUIJIBI») B COOTBCTCTBHU C ITpaBUIIaMH
TEXHUKH O€30MacHOCTH NP OOpalieHUH ¢ BEIIECTBAMHU U JIAOOPATOPHBIM O00OPYIOBAaHUEM, MPEIACTABIATH
pe3ynbTaThl XMMHUYECKOro 3KcrepuMeHTa B (opMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIUX pEaKIUil U
(dbopMyITHUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUN KPUTHUYECKH aHAJIM3UPOBATh XUMHUECKYIO MH(OPMAIUIO, TOITydaeMyIo
U3 pa3HbIX UICTOYHHUKOB (Cpe/ICTBa MAaCCOBOM KOMMYHUKalK, IHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUW COOJIO/IaTh TpaBWIa SKOJOTUYECKH IE€JIECO00Pa3HOTO TOBEACHHS B
OBITY U TPYIOBOH JESITEIHHOCTH B LIEIISIX COXPAHEHHS CBOETO 3/J0POBbS U OKPY’KAIOIIEH MPUPOTHON CPEeIbl,
0OCO3HaBaTh OIIACHOCTH BOSI[GI‘;ICTBI/I}I Ha JXKHUBBIC OPraHU3MBbI OHpe,Z[G.HéHHBIX BCIICCTB, IMOHHUMasl CMBICJI
nokazarenst [IJIK, mosicHATe Ha mpumepax crnocoObl YMEHBIICHHS U MPEAOTBpAILlEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKa;

JJISL 06yLIaIOH_[I/IXC5I C OrpaHUYCHHBIMH BO3MOXKHOCTSAMU 3JO0POBbA: YMCHHC NPUMCHATHL 3HAHUA 06
OCHOBHBIX OTOCTYIIHBIX MCTOJAX IMO3HAHUA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUISL CIIENBIX U CIa00BUASIIMX OOY4YaAIOUIUXCS: YMEHUE MCIOJIb30BaTh Pelbe(PHO-TOYEUHYIO CUCTEMY
o6o3nauenwmii JI. bpaitns s 3anucu XumMudeckux Gopmyi.

IIpoBepsieMble TpeOGOBaHMSI K pe3yJIbTATaM OCBOEHUS
OCHOBHOI 00pa3oBaTe/IbHON MPOrpPaMMbl
(10 kaacc)



Kon

[IpoBepsiemble mpeAMETHBIE PE3YIbTAaThl OCBOSHUS OCHOBHOM

IIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpaMMBbI CPEAHET0 00IEro 00pa3oBaHUs
pe3ynbTara
1 Teoperndeckne OCHOBBI OPraHMUECKONW XUMHH
11 CchopMUpOBaHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpA, POJIM XMMUU B MO3HAHWUU SIBICHHUM
npuposbl, B (OPMHUPOBAHMM MBIIUIEHUS M KyJIbTypbl JIMYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOAMMOW sl  peLICHHS
IPAKTUYECKUX 3aJad M DKOJOTMYECKHM OOOCHOBAaHHOIO OTHOLIEHUS K
CBOEMY 37I0pOBbIO U MPUPOJIHOI cpesie
1.2 Bnanenne cucTteMoll  XMMHUYECKUX  3HAHMWM, KOTOpas  BKJIIOYAET:

OCHOBOIIOJIAraloIIue MOHSITUS (Monexyrna, BaJICHTHOCTb,
SJICKTPOOTPHULATCIBHOCTb, CTCIICHL OKUCIICHUSA, XUMHUYCCKasA CBA3b, MOJIb,
MOJISIpHas Macca, MOJISIPHBII o0BeM, YIIEPOIHBIN CKEJIET,
(dyHKUMOHANBHAS  TpyIa,  pajauKal, A30MeEpH, HA30MEPEI,
TOMOJIOTHYECKUN  psAl, TOMOJIOTH,  YIJIEBOAOPOABI, KHUCIOPOA- |
a30TcoAcpKamme COCAUHCHUA, 6PIO.HOFI/I‘IGCKI/I AKTUBHBIC BCIICCTBa
(yrmeBompl, XKHUpBI, OENKH), MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC ~ COSAMHEHHs); TEOpUHM U  3aKOHBI  (Teopwus
XUMHYECKOTO CTpOEHHUs opraHudeckux BemectB A.M. byrneposa),
3aKOHOMCPHOCTH, CUMBOJIMUECKHUIN  SI3BIK XHUMHU, (baKTonomqecxne
CBElIEHUS O CBOICTBaX, COCTaBe, TMOJYy4YeHMH U  OE30MacHOM
HUCHOJIb30BaHUN BaKHEUIITNUX HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB B
OBITY U IPAKTUUECKOM 1EeATEIHLHOCTH YeJIOBEKa




1.3

CdopMupoBaHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKU TTOHSATHUH,
YCTaHABIMBATh HMX B3aUMOCBSI3b, HCIIOJIb30BATh  COOTBETCTBYIOLIUE
MOHATUS MNpPU  ONHCAHMHM  COCTaBa, CTPOCHHMS W  IPEBPALLIECHUH
OPraHNYeCKUX COCTMHEHUHN

1.4

c(OpPMUPOBAHHOCTh YMEHUI HCIOIB30BaTh XUMHUECKYI0 CHUMBOJMKY IS
COCTABJICHUS MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BepHyTOI,
COKpaIlleHHO) ¢GOopMyJT OpPraHUYeCKHUX BEHIECTB U YpaBHEHUH
XUMUYECKUX PEAKUUM, W3rOTAaBIMBaTh MOJEIH MOJEKYJ] OpPraHUYeCKUX
BEIIECTB JUIS WIUTIOCTPALMM HMX XUMHUYECKOIO U IPOCTPAHCTBEHHOIO
CTPOEHUS

1.5

CchopMupoBaHHOCT, ~ YMEHMH  yCTaHaBJIMBATh [IPUHAIIEKHOCTD
HU3YUCHHBIX OpraHU4YC€CKUX BCHICCTB IO HX COCTaBy U CTPOCHUIO K
onpeAeNieHHOMY Kiaccy (Tpymre) coenuHeHUu (YriIeBOAOPOIbI, KUCIOPO
U as30TcocprKaimuc COCAUHCHUA, BBICOKOMOJICKYJIAPHBIC COG,Z[I/IHGHI/I}I),
JaBaTh UM Ha3BaHUsA M0 cucTemarnueckoi HomeHkatype (IUPAC)

1.5

ChopMHupOBaHHOCTh YMEHHSI OMPEIENISITh BHIbI XUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCTMHEHUX (OMHAPHBIEC U KPATHBIC)

1.6

ChopMHUpOBaHHOCTh YMEHHSI MPUMEHSTH: MOJOKEHUS TEOPHUH CTPOCHUS
opranuueckux BemectB A.M. BytiepoBa st 0OBsICHEHHs 3aBHCHUMOCTH
CBOMCTB BEIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHUs MacChl
BELIECTB

VYrnesonoponsl. Kucnopoaconepxaiiue 1 a30TcoAepkaliie OpraHn4ecKue
coeHeHUs. BbICOKOMOJIEKYISIpHBIE COETUHEHUS

2.1

ChopmMupoBaHHOCTb ~ yMEHHH MPUBOJIUTH  TPUBHAIBHBIE  Ha3BaHUSA
OTJICNIbHBIX OpPraHWYECKUX BEIIECTB (PTHIICH, MPONWICH, alleTUJIEH,
STUJICHIVIMKONIb, TJMLEpUH, (eHon, GopManbaerua, ameTaibAeru,
MypaBbUHAsl  KUCJOTa, YKCYCHasi KHUCJOTa, OJIEMHOBash  KHUCIOTa,
CTeapuHOBas KUCJIOTA, TII0K03a, (PPYKTO3a, KpaxMal, 1eJUTI0J103a, TIUIIMH)

2.2

ChopMupOBaHHOCTh ~ YMEHUH  XapaKTepH30BaTh COCTaB, CTPOCHHUE,
busnyecKkue W XUMHYECKHE CBOWCTBA THUIUYHBIX TIPEJCTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYCCKHUX BEIISCTB (METaH, 3TaH, OSTHJICH,
MpONWJICH, aneTwieH, Oyramuen-1,3, wMerunOyranuen-1,3, Oenzomn,
METAHOJ, 93TaHOJ, OATWICHIJIMKOJb, TJIHIEPUH, (EHOJ, aleTalbICTh]I,
MypaBbUHAsT ¥ YKCYCHas KHCIOTBHI, TJIIOKO3a, Kpaxmal, [eJUII03a,
aMUHOYKCYCHAs KHCJIOTa)

2.3

ChopMHpOBaHHOCTh YMEHHUSI WJUTIOCTPUPOBATH TEHETUYECKYIO CBS3b
MEX1y TUIMYHBIMU NIPEICTABUTENSAMU Pa3JIMYHBIX KJIACCOB OPTaHUYECKUX
BEUICCTB YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHMYECKHX PEaKUUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT




2.4

CdopMupoBaHHOCTB YMEHHUS XapaKTepH30BaTh WCTOYHUKHI
YIJIEBOJJOPOIHOTO ChIpbsi (He()Th, MPUPOAHBIA Ta3, yroyb), CHOCOOBI HX
nepepabOTKH U MPAKTUIECKOE IPUMEHEHNE IPOYKTOB IepepabOTKH

XUMHS U KU3Hb. PacueTsl

3.1

CdopmupoBaHHOCTh yMEHUI BIAJETh CHCTEMOW 3HAaHUH 00 OCHOBHBIX
METOAAaX HAy4YHOI'O NO3HAHMS, HCIOJb3YEMbIX B XHUMHUU IIPU H3YYEHUHU
BELIECTB U XMMHUYECKHX SBJICHUI (HaOMI0IeHNe, U3MEpPEHHE, YIKCTIEPUMEHT,
MOJIETUPOBAHHUE), HCIONB30BaTh CUCTEMHBIE XHWMHUUYECKHE 3HAHMS IS
MPUHATUS PEIICHUN B KOHKPETHBIX ’KM3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHUEM

3.2

ChopMupoBaHHOCTh ~ yMEHWUH  COOMIOAATh  MpaBWia  IOJH30BAHHS
XHUMUYECKOH TOCyIol U 1abopaTopHBIM 000PYAIOBAaHUEM, a TAKXKE ITPaBHIIA
06paH.IeHI/I$I C BCIICCTBAMHU B COOTBCTCTBHUU C HWHCTPYKOUAMH 11O
BBITTOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OITBITOB

3.3

CchopMUpOBaHHOCTh yYMEHHI IJIAHUPOBATH W BBIMONHATH XMUMHUYECKUN
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTraHWMYECKUX BEIIECTB MPHU HArpEeBaHUH,
MOJTydeHUE JTHIIEHA W W3YYCHHE €ro CBOWCTB, Ka4eCTBEHHBIC PEAKIIUU
OpPTaHUYECKUX BEIIECTB, JACHATYpaIMs OCIKOB IPH HArpeBaHWH, [IBETHHIC
peaknuu OeKOB) B COOTBETCTBUHM C NPAaBMWJIAMH TEXHHKH O€30MacHOCTH
Mpu  OOpallleHWH C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM;
NPEICTABIATh PE3yAbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHHH COOTBETCTBYIOIIMX PEaKIWH W (POpMYIMpoBaTh BBIBOABI Ha
OCHOBE ATHX PE3yJIbTaTOB

3.4

CdopMupOBaHHOCTh YMEHHU MPOBOIUTH BBIYUCICHUS 1O XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO BEILIECTBA WIIU
MPOJYKTa PEaKLMU MO W3BECTHBIM Macce, 00beMy, KOIUYECTBY OIHOTO U3
MCXOJHBIX BEIIECTB MWJIM MPOAYKTOB PEAKIIIH )

3.5

ChopMHpOBaHHOCT YMEHUH KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
WHPOPMAIIHIO, TIOTYYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB (CPEICTBA MaCCOBOM
nHdopmanmu, ceth IHTEpHET U ApyrHe)

3.6

ChopmupoBaHHOCTH ~ YMEHHUH  COONMIOAATh  TpaBUiIa  OKOJIOTUYECKH
1[e71eCO00PA3HOTO MOBEACHUSI B OBITY M TPYAOBOW JEATEIHHOCTH B IENISX
COXpPAaHEHMSI CBOETO 3J0POBbS M OKpYKAlOWIEH MPUPOJHON Cpeabl,
OCO3HaBaTh OMACHOCTH BO3JICHCTBUS HA )KMBBIE OPraHU3MBbI OMPEIEICHHBIX
OpraHWYECKUX BeHIeCTB, MoHUMas cMbicn mokazatens [1JIK (mpemensHO
JOMYCTUMOM  KOHLIEHTpPAIlMU), TOSCHATh HAa MpHUMEpax CHOCOObI
YMEHBIICHNUS U MPEAOTBPALLEHHUS UX BPEIHOTO BO3JECHCTBUS HAa OpraHU3M
YyeJoBeKa




IIpoBepsiemble 1eMeHTHI conepxkanus (10 kiacc)

Kon

[IpoBepsieMblii 2IIEMEHT COAECPKAHUS

Teopernueckre 0OCHOBBI OPraHUYECKOW XUMUU

11

IIpenmer OpraHM4YecKOM XUMHUHU: €€ BO3HUKHOBEHHE, pPa3BUTHE U 3HAUCHUE B
IIOJlyYEHUH HOBBIX BEIIECTB M MAaTepHalloB. TeopHs CTPOCHHsS OPraHUYECKHX
coenquHeHnii A.M. bytnepoBa, €€ OCHOBHBIE ITOJIOKEHUSI

1.2

CrpykTypHble (QOpPMYJIBI OPraHMYECKMX BEIIECTB. [ OMOJOTHS, H30MEpHs.
XrMudeckas CBA3b B OPraHMYECKHX COCAWHEHUSAX - OJUHAPHBIC M KpaTHBIC
cBs3u. [IpeacraBnenue o Kiaccuukany OpraHNuecKuX BEIIECTB

1.3

Homenknatypa opranndeckux COeIuHEHUM (cucTemMarnyeckasl) U TPUBHAIIbHbBIC
HAa3BAHMsI BAKHEUIINX NIPEICTABUTENIEH KIAaCCOB OPraHUYECKUX BELIECTB

VYrieBoaopoast

2.1

AJKaHbl: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psiA. MeraH u draH -
NpOCTEHIINE TMPEICTaBUTENN AlIKaHOB: (pU3MYECKHe M XMMHUYECKHE CBOWCTBA
(peakuy 3aMeIlEHUsT M TOPEHUs), HAXOXKICHUE B MPUPOJAE, IOJIYyYEHHE MU
IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHH psi. DTUIEH W NPOMHIECH -
MpOCTEHIINE TMpEeACTaBUTENN AIKEHOB: (U3MYECKHEe W XMMHUYECKHE CBOMCTBa
(peaKI_[I/II/I TUAPUPOBAHUA, raJJIorcHupoOBaHul, ruaparanuu, OKHCJICHUA U
MOJIUMEPHU3ALINN ), TOTyYeHUE U TPUMEHEHHE

2.3

Ankanuensl: Oyraauen-1,3 u wmermnOyrammen-1,3: crpoeHue, BaxHEHIINE
XMMHYECKHE CBOMCTBa (peakiys rmomuMepusanun). [loaydeHne CHHTETHYECKOro
KaydyKa U pe3UHbI

2.4

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psii. ALETHIIEH -
IOPOCTEHIINIT IPENCTaBUTENb aJIKUHOB: COCTaB, CTPOEHHE, (U3HUECKHE WU
XUMHUYECKHE CBOWCTBA (PEaKUUK THIPUPOBAHUS, TAIOTCHUPOBAHMS, TUAPATAIHH,
TOpEHUs), OJIy4YeHHE U IPUMEHEHUE

2.5

Apenbl. benson: coctaB, cTpoeHHe, (U3MUECKHE W XHMHUYECKHE CBOWCTBa
(peakuuu raJoreHUpOBaHUs U HUTPOBAHUS), TIOTy4eHHE U puMeHeHue. Tomyod:
COCTaB, CTpoeHHE, (U3MYECKME W XHUMHYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHUSI W HUTPOBaHUSA), MOIYYEHHE M NpUMEHEHHe. TOKCHMYHOCTbH
apeHoB. ['eHeTnueckas CBSI3pb MEXIy YIVIEBOJOPOJAMHM, MPHUHAUISKAIIUMUA K
PAa3JIMIHBIM KJIaCCaM

2.6

[TpupoaHbIE NCTOYHUKH YTIIEBOAOPOIOB. [IprpoaHbIil ra3 u monyTHBIE HeTIHBIC
ra3el. Hedgth u ee mpoucxoxnenue. CrnocoOsl mepepaboTku HeTH: TIEpPEeroHKa,
KPEKHHT (TepMUYECKUH, KaTamuThdeckuil), nuponus. [IpoaykTel mepepaboTku
He(TH, UX MPHUMEHEHHE B IPOMBILIUIEHHOCTH M B ObITy. KameHHBIN yroibp u




MIPOYKTHI €0 IEPepadOTKH

Kucnopoacoaeprkaiye opraHn4ecKue COeIMHEHMS

3.1

[IpenenbHbIe 0IHOATOMHBIC CIUPTHL. METaHOM M 3TAHOI: CTpOCHHE, GU3NICCKUE
M XHMHYECKHE  CBOMCTBa  (peakmuu C  aKTHUBHBIMH  METaJUIAMU,
raJloreHOBOJIOPO/IaMU, TOpEHHE), TNpUMEHeHue. BoaopoaHblie CBS3U MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE MeTaHoJa M 3TaHOJa Ha OpPraHu3M 4YelIOBEeKa.
MHoroatomHble CIUPTHI. DTUICHIIIMKONb U TIUIEPUH: CTPOEHUE, PU3NUYECKHUE U
XUMUYECKHE CBOWCTBA (B3aUMOJEWUCTBHE CO  WICJIOYHBIMH  METaJUIaMH,
KayeCTBEHHasl peakiusi Ha MHOTOAaTOMHBbIE CHHPTHI). JleficTBHE Ha OpraHusM
yenoBeka. [[puMeHeHmne rmiepruHa U STUICHTITUKOIIS

3.2

deHONM:  CTpPOGHWE  MONEKYNBI, (U3MYECKHME ¥ XUMHYECKHE  CBOWCTBA.
Toxcuunocts penona. [Ipumenenue GpeHomna

3.3

Anbreruapl U KeToHbl. PopMalbaeru, aleTaabIerul: CTpoeHue, (PU3nIecKre 1
XMMHUYECKHE CBOWCTBA (PEAKLUM OKUCIIEHUS U BOCCTaHOBJIEHUS, KaueCTBEHHBIE
peakiun), IoJay4eHHe U IPUMEHEHNE

3.4

OHOOCHOBHBIE TIpe/ieNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCyCHas
KHCIIOTBI: CTpOCHHE, (U3MYECKHE M XWMHUYECKHE CBOWCTBa (CBOMCTBa, oOIIne
JUIA  KJlacca KHCIOT, peakius >TepuuKaluu), IOJydeHHEe U TNPHUMEHEHHE.
CreapuHOBasi U OJICMHOBAsE KUCIIOTHI KaK MPEACTABUTEIH BHICIIMX KapOOHOBBIX
KHCJIOT. MBIJIa KaK COJIM BEICIITHX Kap60HOBBIX KHUCJIO0T, UX MOIOIIECC HeﬁCTBHG

3.5

CrnoxHble 3QUpHl KaK MPOU3BOIHBIC KApOOHOBBIX KHUCIOT. ['MAPOIH3 CIIOKHBIX
a¢upoB. Kupsel. 'mapomus xupoB. [Ipumenenue xupo. buomormdeckas poiib
JKUPOB

3.6

VYraeBoapl: cocTaB, KiaccU(pUKAIMS YIJIEBOJAOB (MOHO-, - U TIOJUCAXapHJIbI).
['moko3a - mpocTelmmii MOHOCaxapHJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
dusznyecKkne U XUMHUYECKUE CBOMCTBa (B3aUMOJCHCTBHE C THUAPOKCHIOM MEIU
(1), oxucieHne aMMuadHBIM pacTBOpPOM okcuaa cepebdpa (l), BoccTaHoBIEHHE,
OpO’KeHHE TIIIOKO3bI), HAXOXKACHHUE B TPUPOAE, NMpPUMEHEHHUE, OMOoJorHYecKas
poab. @otocunTe3. PpykTo3a Kak U30Mep MIIOKO3bl. Kpaxman u 1esmiono3a Kak
npupoaHble noaumepbl. CTpoeHHME Kpaxmajla W LeuIono3bl. dusnueckue U
XUMHYECKHE CBOMCTBA KpaxMmaiia (THIPOJIN3, KaueCTBEHHAs PeaKIHsl C HOJ0M)

A3oTcozeprKallue OpraHnuecKiue COeAMHEHU S

4.1

AMHMHOKHUCITIOTHI Kak aM(oTepHble OpraHuyeckue coequHeHus. dusmueckue u
XMMHUYECKHE CBOMCTBa aMMHOKHCIOT (Ha HpuMepe TiHuuHa). buonorudeckoe
3Ha4EeHUE aMUHOKUCIOT. [lenTuabl

4.2

benkn kak nOpuUpomHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. llepBuunas,
BTOPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OENKOB:
TUIPOJIN3, IEHATYpAIHsl, KAYeCTBEHHBIE PEaKIIUU Ha OCIKU




BricokomonekynsipHble COeTUHEHUS

5.1

OCHOBHBIC IIOHATUS XHUMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCD,
MMOJINMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJIMMEPpU3AIIUN, CPCOAHAA MOJICKYJIIpHAA
Macca. (OCHOBHEIC MCTOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ -
nojmmepusanus U NOJIMKOHJACHCAIUA

5.2

OKCIIepUMEHTAJIbHbBIE METOJbl M3YYEHMs] BEIIECTB M HUX I[PEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKoB. [loiydeHrne CHHTETHUECKOTO KaydyKa U PE3UHBI

IIpoBepsieMble TpeOGOBaHMSI K pe3y/IbTATaM OCBOEHUS
OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMMbl

(11 ksmacc)

Kon
MIPOBEPSIEMOTO o0pazoBaTeIbHOM MPOrpPaMMBI CPETHETO 00IIero 00pa3oBaHUs

pe3ynbTara

IIpoBepsiemble IpeAMETHBIE PE3YJIBTAThl OCBOCHUS OCHOBHOM

1

TeopeaneCKHe OCHOBBI XUMHUHU

11

Brnagenne cucreMolM  XMMHMYECKMX  3HAHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHM 3JIEMEHT, aToM, 3JIEKTPOHHAs
00oJi04Ka aTtoma, S-, P-, d-3J1eKTpOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHUSI, XUMUYeCKast
CBsI3b, MOJIb, MOJIIPDHAs Macca, MOJIAPHBI 00beM, KpHCTaIMYecKas
peleTka, THUIIBI XUMHYECKHX peaxuuit (OKHCTTUTENBHO-
BOCCTAaHOBUTENIBHBIE, O5K30- M OHAOTEPMUYECKHE, pEaKUUU HOHHOIO
oOMeHa), pPacTBOp, DJEKTPOIUTHI, HEIIEKTPOIMUTHI, 3SIEKTPOIUTHUECKAs
JOUCCOLMALINS, OKHUCIIUTENb, BOCCTAaHOBHUTENb, CKOPOCTb XMMHUYECKOU
peakiMu, XWMHUYECKOE paBHOBECHE); TEOPHMM M 3aKOHBI (Teopus
UIEKTPOJIMTUYECKON  qucconmanuu, Ilepmonmueckuii  3akon  J[.M.
Menneneesa, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEpPHOCTH,
CHMBOJINYECKUIN S3bIK XUMHH, (PAKTOJOTMYECKHE CBEIICHHS O CBOMCTBaxX,
cocTaBe, TMOIYYeHUH M OE€30MacHOM HCMHOJb30BAHWU  BaKHEHUIINX
HEOPraHMYEeCKHX BEIIECTB B OBITY W NPAKTHUECKOH JEATETbHOCTH
YeJoBeKa

1.2

CchopMUpOBaHHOCT, yYMEHHMH BBIIBISATH XapaKTE€pPHbIE MPHU3HAKH H
B3aUMOCBSI3b  W3YYCHHBIX IIOHATUH, MPUMEHATH COOTBETCTBYIOLIUE
MOHATHSA IIPH ONMCAHUU CTPOCHHS U CBOMCTB HEOPIaHWYECKUX BEIIECTB U
X IIpEBpAllCHMI; BBIABIATH B3aUMOCBS3b XUMUYECKUX 3HAHUH C
MOHATUAMU U NIPEACTABICHUAMU IPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB

1.3

Bnanenue OCHOBHBIMM METOJAMHM HAYYHOTO T[IO3HAHUSI BEIIECTB U
XUMHYECKUX SIBICHUIN (Habmonenue, U3MEpEHUe,  IKCIIEPUMEHT,




MOJICTTUPOBAHNE)

14

ChopMupOBaHHOCTh yYMEHHIA OINpENesITh BAJICHTHOCTh M  CTCICHb
OKUCJICHUS XUMHUYECKHX SJIEMEHTOB B COCIMHEHUSIX PA3IMYHOrO COCTaBa,
BHJT XHMHYECKOW CBsI3W (KOBaJICHTHAs, WOHHAs, METaJUIMYeCKas,
BOJIOPONIHAs)) B  COEAMHCHHUSAX, TUN  KPHUCTALTUYECKOW  PEIICTKH
KOHKPETHOTO BEIICCTBA (aromHas, MOJICKYJIsIpHAs, WOHHas,
MeTaJTnyecKas)

1.5

ChopMHUpOBaHHOCTh YMEHHMI OIpeNeNsiTh XapakTep cpelbl B BOJIHBIX
pacTBopax HEOPraHMYECKUX COSUHEHUN

1.6

CdhopMupoBaHHOCTh YMEHUS KIACCH(PUIUPOBATH XUMUUYECKHE PEAKIIUH 1O
pa3NUYHBIM TpPU3HAKaM (YUCIIy M COCTaBy pearupyrolluxX BeIIeCTB,
TerioBoMy 3(G(deKTy peakiud, W3MEHEHHIO CTeleHed OKHUCICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKLINH, yIACTUIO KaTalIn3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHHI COCTaBIIATh YPaBHEHUS PEAKIIMA pa3IMUHbBIX
TUIIOB, TOJIHBIE W COKpAIICHHBIC YpaBHEHHs pEaKUUil MOHHOro OOMEHa,
YUUTBIBas YCIIOBUS, MIPU KOTOPBIX 3TH PEaKIUU UIYT 10 KOHIA

1.8

CdopMupoBaHHOCTh YMEHHH MPOBOAMTH pEAKIUH, MOATBEPKIAIOIINE
KaYeCTBEHHBI ~ COCTaB  DPA3JIMYHBIX  HEOPraHWYECKHX  BEIIECTB,
pacrmo3HaBaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOpPraHMUECKUX BEIIECTB

1.9

ChopMHupOBaHHOCTh yMEHUH pACKpBIBaTh CYIIHOCTh OKHCIUTEILHO-
BOCCTAQHOBUTEJIBHBIX PEAKLIUI MOCPEICTBOM COCTABJICHHS AIICKTPOHHOTO
OanaHca 3TUX peaKIui

1.10

ChopMHpOBaHHOCTE ~ YMEHHH  OOBACHATH  3aBHCUMOCTh  CKOPOCTH
XUMHUYECKOM peakIiy OT Pa3InYHBIX (PAKTOPOB

111

CdhopmupoBaHHOCT, ~ yMEHMH  OOBSICHATH  XapakTep  CMELICHHUS
XMMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBHS
(mpunnun Jle [laTensbe)

OOu1as 1 HeopraHuyecKast XUMUs

2.1

CdhopmMupoBaHHOCTh YMEHUH PAaCKpbIBaTh CMBICT [leproauyueckoro 3akoHa
JA.W. MenneneeBa W JEMOHCTPUPOBATH €ro CHUCTEMAaTU3UPYIOIIYIO,
OOBSCHUTENIFHYIO U IPOTHOCTHYECKYIO (PYHKLIUU




2.2

CchopMHpOBaHHOCT YMEHUH XapaKTepH30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYeCKHUX 371eMeHTOB 1 - 4 nepuonos [leproanyeckoii cuctemMsl
XuMHYeckux 3jeMenToB J[.M. Menneneesa, ucmoab3ys moHstus "'s-, p-, d-
AJIEKTPOHHBIE ~ opOuTanu", '"PHepreTuyeckue ypoBHH', OOBICHATH
3aKOHOMEPHOCTH HW3MEHCHHs CBOMCTB XMMHMYECKHX DJIEMEHTOB M UX
COCIMHEHHMH 10 Imepuojgam u rpynnaMm Ilepuoauueckon cucrtemsl




xumudeckux sneMeHToB /.M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHHH XapaKTepu30BaTh (OMHCHIBATh) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX KIIACCOB,
MOJTBEPXKAAaTh  CYIIECTBOBAaHME  T'€HETHUYECKOU CBSI3U  MEXAY
HEOPTraHUYECKUMU BEILECTBAMU c MTOMOIIBIO ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX peaKkLnit

2.4

CdhopmupoBaHHOCTH yYMEHUI yCTaHaBIUBAThH [IPUHAIIEKHOCTD
HEOPraHWYECKUX BEHIECTB 1O HUX COCTaBY K OINPENEICHHOMY Kiaccy
(rpynme) coemuHeHU# (NMPOCTHIC BEIIECTBA - METAUIBI M HEMETaJUIHI,
OKCHU/Ibl, OCHOBAHMSI, KUCIIOTHI, aM(OTEPHBIE THIPOKCU]IBI, COJIH)

2.5

CdhopMHPOBaHHOCTh YMEHHI HCIIOJIH30BATh XMMHUYECKYI0O CUMBOJIHKY IS
coctaBiieHUsT (OpMYIT BEIIECTB M ypPaBHCHUH XHMHUYECKUX DEaKIUid,
cuctemarndeckyto HomeHknarypy (IUPAC) u TpuBHanbHbIC Ha3BaHHS
OTIEJBHBIX HEOPraHWYEeCKHX BEIIeCTB (YrapHbI Ta3, YIJIEKHCIBIA Tas3,
aMMHaK, raiieHasi U3BeCTh, HEralieHas M3BeCTb, MUThEBAsK COAA, UPHUT U

Jpyrue)

2.6

CdopmupoBaHHOCTh yYMEHHH XapaKTepH30BaTh (OMHCHIBATh) OOIIHE
XMMHUYECKHE CBOICTBA HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPKAaTh  CYIIECTBOBAHUE  T'€HETUYECKOM CBS3M  MEXIY
HEOPraHUYEeCKUMHU BeleCTBAMU c MIOMOIILIBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI

2.7

CdopMupOBaHHOCTh yYMEHUI TUTAHUPOBATh U BBITIONHATh XHUMHUYECKUN
IKCIIEPUMEHT  (pa3ioKEHUE TEPOKCHAa BOAOpPOJa B  TMPUCYTCTBUHU
KaTajau3aTopa, OIPEJEICHUE Cpelbl PACTBOPOB BEHIECTB C IOMOIIBIO
YHUBEPCAITBHOTO WHIUKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKOW PEaKIy, PeaKkIMi HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIHH
Ha cynbdar-, kKapOoHaT- ¥ XJIOPUA-aHUOHBI, HA KATUOH aMMOHWUSI, PEIICHUE
AKCIIEpUMEHTANBHBIX 3a7ad 1o Temam "Meramisl" u "Hemeramnst") B
COOTBETCTBHM C TpaBUJIAMU TEXHHKH OE30MACHOCTH TIPH OOpaIICHHH C
BeIIECTBAMU M Ja00paTOPHBIM 00OPYIOBAHUEM; MIPEICTABIISTh PE3YIbTAThI
XHMHYECKOTO JKCIIEpPUMEHTA B dbopme 3aIHCH ypaBHEHUI
COOTBETCTBYIOIIUX peakiuil U (HOpMyIHpPOBATH BHIBOABI HA OCHOBE STHX
pe3yIbTaToB

2.8

ChopmMupoBaHHOCTh ~ yMEHUH  COOMIOAATh  MpaBWia  IOJH30BAHHS
XUMHYECKOU TIOCYI0N U 1ab0opaTOpHBIM 00OPYIOBAaHHEM, a TaKXKe TMpaBUiIa
oOpamieHusi C BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIHSIMH IO
BBITIOJTHEHHUTO na60paToprlx XUMHWYCCKHUX OIIBITOB




2.9

ChopMHupOBaHHOCTh yYMEHHWI XapaKTepH30BaTh XUMHUYECKHE MPOIIECCHI,
JICKaAIKMe B OCHOBC IMPOMBIINIJICHHOTO ITOJYUCHUA CepHOﬁ KHCJIOTHI,
aMMHakKa, a Takxke C(QOPMUPOBAHHOCTh TIPEACTABICHUH 00 0O0ImMX
HAayYYHbBIX TIPUHIUIIAX ©W SKOJOIMYCCKHUX Hpo6neMax XUMHUYCCKOT'O




MTPOU3BOJICTBA

XUMHS U KU3Hb. PacueTsl

3.1

ChopMHUpOBaHHOCTh TIPENCTABICHUNA O XUMHYECKOH COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJM XWMHUU B NO3HAHWUU SIBJICHUN
npupoasl, B (POPMUPOBAHUU MBIIUICHUSI U KyJIbTYphl JIMYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOAMMOW sl  peLICHHS
MPaKTUYECKUX 3a7ady M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM Cpesie

3.2

ChopMHUpOBaHHOCTh YMEHHMH KpPUTHUECKH aHAIU3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TIOTYyYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MAaccOBOI
KOMMYHHUKAIMH, ceTh IHTEpHEeT u npyrue)

3.3

ChopmupoBaHHOCTb ~ YMEHHUH  COONMIOAATh  MpaBUiIa  SKOJIOTUYECKU
11€J1ecO00Pa3HOr0 MOBEAECHHS B OBITY M TPYIOBOW NEATEIBHOCTU B IIEIISAX
COXPAHEHHUS CBOETO 37J0POBbsS U OKPYKAIOIIEH MPUPOTHOU CPEbI

3.4

Oco3HaBaTh  OMAaCHOCTb  BO3JEHCTBUS  HAa  JKUBbIE  OPraHU3MBI
OTMpEEIICHHBIX BEUIECTB, MOHUMas cMbIch nokazarens [IJIK, noscHsats Ha
npuMepax CrocoObl YMEHBIIEHHS M TMPEAOTBpAIlEHUS HX BPEIHOTO
BO3JICHCTBUS HA OpraHU3M YeJIOBeKa

3.5

CchopMUpoBaHHOCTh YMEHUH NMPOBOJUTH BBIYMCIICHUS C HCIIOJIL30BAHUEM
MOHATHUS ""MaccoBasi JIOJIsl BEIIECTBA B pacTBOpe’, 0ObEMHBIX OTHOIICHUH
ra3oB MPH XMMUYECKHX PEaKIMAX, MacChl BEIIECTBA WM 00bEMa Ta30B I10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O00beMy OJHOro U3
YUYaCTBYIOIIMX B PEAKLUUU BEIIECTB, TEIUIOBOro 3(p(eKTa peaknuuud Ha
OCHOBE 3aKOHOB COXpaHEHHsS MacChl BEIIECTB, NpPEBpallleHUs U
COXPaHEHUS SHEPTUU

IIpoBepsiemble 21eMeHTHI cofep:kanus (11 kiaace)

Kon [IpoBepsiemMblii 2JIEMEHT COACPKAHUS
1 Teoperuueckre OCHOBBI XUMUU
11 XuUMHUECKHI 37eMeHT. AToM. S1po atoma, M30TOIBL. DJIEKTPOHHAs 000JI0YKa.
DHEpreTUYecKUe yPOBHHU, MOTYPOBHH. ATOMHBIC OpOUTANH, S-, P-, O-37€MEHTHI.
OcoOeHHOCTH pacnpezesieHus] 3JEKTPOHOB MO0 OpOUTANsIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPUTYpAITHsi aTOMOB
1.2 ITepuoanuecknii 3akoH u [lepnoanueckas cucremMa XUMUYECKUX 37eMeHTOoB J[. M.

MenpneneeBa. CBsi3b mNepuOAMYECKOro 3akoHa H [lepuoguyeckoil cuCTEMBbI




xumudeckux snemeHToB [[.M. MeHnmeneeBa ¢ COBPEMEHHOW TEOPHUEH CTPOEHUS
aTOMOB. 3aKOHOM€pHOCTI/I U3MEHEHUS CBOMCTB XHUMHYECKHUX DIIEMCHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX W CIOXKHBIX BELIECTB IO TpyHIaM U MEepHOIaM.
3HaueHue MePUOIMYECKOro 3aKOHa B Pa3BUTHH HAyKH

1.3

CtpoeHne BemniecTBa. XUMHYECKas CBS3b. BuAbl XUMHYECKOHM  CBS3U
(KoBaJIeHTHAsl HETMOJSIPHAsT W TOJSpHas, HWOHHAs, MeTaumueckas). VoHBI:
KaTUOHBI U aHUOHBI. MexaHnu3Mbl 00pa30BaHUs KOBAICHTHOW XMMHUYECKOU CBS3H
(0OMeHHBIH U IOHOPHO-AKIIENTOPHBIN ). BomopoHas cBsi3b
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BanenTtHoCTh. DniekTpooTpuLaTeNbHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHSA. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBAa. TUIBI KPUCTAUIMUECKUX PELIETOK. 3aBUCHMOCTH CBOMCTBa
BEIIECTB OT THUIA KpHUCTAJUIMYecKod pemeTkd. IlloHATHe O AMcCIepCHBIX
cucreMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi [0Sl BEIIECTBA B
pacTtBope

1.6

Knaccuduxkanus HeopraHnueckux coeinHeHnid. HoMeHkiiaTypa HeopraHn4ecKux
BEIIIECTB

1.7

Xumnueckas peaxkuus. Knaccudukanus XUMHUYECKUX peakuui B
HEOPraHUYECKON M OPraHMYecKON XMMHUU. 3aKOH COXPAaHEHHUs MacChl BEILECTB,
3aKOH COXPAHCHHMsI U TIPEBPAILCHHUS YHEPTUH MPU XUMHUIECKUX PEAKITHSIX

1.8

CKOpOCTb peaxiiy, ee 3aBUCUMOCTb OT PA3JIUYHBIX (PAKTOPOB

1.9

OOparumble peakuuu. XuMHUYecKoe paBHOBecue. DaxkTOpbl, BIMSIONIME Ha
COCTOsIHHE XMMHUUYECKOro paBHoBecus. [Ipunnun Jle [latense

1.10

Onektponutryeckas auccornuanusi. CunbHbIe W cinadble AekTpoiauThl. Cpena
BOJHBIX PAcCTBOPOB BEIIECTB: KHCJasg, HEWTpaslbHas, Mieno4yHas. Peaxiun
HOHHOI0 OOMeHa

111

OXHUCIUTEIFHO-BOCCTAHOBUTEILHBIC pCaKkunn

Heoprannyeckast xumus

2.1

Hemeramnbl. [lonoxenue HemetaiuioB B lleprognyeckoi cucteMe XUMHUYECKUX
snementoB /.M. MenzeneeBa U 0COOEHHOCTH CTpOCHHsS aroMoB. Dusnyeckue
CBOMCTBa HEMETAIJIOB. AJUIOTPOIHUS HEMETAIOB (HA MPUMEPE KUCIOPOa, CEPHI,

docdopa u yriaepoaa)

2.2

XUMHYECKHE CBOMCTBA BaXXHEHIIMX HEMETAUIOB (TajoreHoOB, CEphl, a30Ta,
dochopa, yrimepoga U KpEeMHHS) HW = WX  COCAMHEHMHA  (OKCHIIOB,
KHUCJIOPOJICO/IEPKAILIMX ~ KUCJIOT, BOJOPOJHBIX coeauHeHuii). IlpumeHeHue
BOKHEHIINX HEMETAJIIJIOB U UX COSAUHCHUU




2.3

Meramnbl. [lonoxenue meramnoB B Ilepuonnyeckoil cucreMe XUMHYECKUX




anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JIOUYCK
atoMoB MeTtauioB. OOmme ¢usndeckue cBoiicTBa MeTaiioB. CIUIaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUIN PSI HAMPSHKEHU METAIIIIOB

2.4

XUMHYECKHE CBOMCTBA BAXHEMIIMX METAJUIOB (HATpUM, Kauui, KaJbLIU,
MarHuii, aJIOMHHUHN, IIMHK, XpPOM, >KeJIe30, MeAb) U uX coenuHeHwid. OOmme
CIOCOOBI MOTy4YeHUsT METAIUTOB. [[pMEeHEeHE METAIIIOB B OBITY M TEXHUKE

2.5

I'eneTrueckas CBSI3b HCOPraHUYCCKUX BCIICCTB, NPUHAJICKANINX K PaA3JIAYHBIM
KJj1accaM

XUMHUS U )KU3HD

3.1

Pomp xuMum B oOecCIeYeHUM HKOJIOTUYECKOW, SHEPreTUYECKOW W THINECBON
6630HaCHOCTI/I, paBBI/ITI/II/I MCIOUIINHBI. HOH}ITI/IG 0 HaquBIX MCTOJaxX ITO3HAHUA
BEIIECTB U XUMHYECKUX PEAKIIN

3.2

[IpencraBnenus 06 OOMMX HAYYHBIX MPUHIIMIIAX MPOMBIIUICHHOTO IOTYYCHUS
BAKHEUILIMX BEIIECTB. YEJIIOBEK B MUPE BEIIECTB U MATEPUAJTIOB: BAKHEWILINE
CTPOMUTEIbHBIE MAaTepUalIbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpPACKH, CTEKIIO,
KepaMHuKa, MaTrepuaibl JJs 3JEKTPOHUKH, HAaHOMATEepUAIbl, OpPraHUYECKHE U
MUHEpaIbHBIC YIOOPESHUS

3.3

XuMmusi W 370pOBbE UEIIOBEKA: TMpaBUja MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MacCHOTO HCIIOJIB30BAHMS MIPENapaToB OBITOBON XUMUU
B IIOBCEIHEBHOHN KU3HU

Jlst

MPOBENCHUS €AMHOTO TOCYAapCTBEHHOTO SK3aMeHa mo xumuM (manee - EI'D mo xumum)
WCIIOJIb3YETCs TepeueHb (Koau(puKaTop) MpoBEpsIeMbIX TPEOOBAHUN K pe3ysIbTaTaM OCBOSHHUS OCHOBHOM

00pa3oBaTenbHON MPOTrPaMMBI CPEAHETO 00IIEro 00pa30BaHMsI U SJIEMEHTOB COJICPKAHUS.

IIposepsiembie Ha EI'D mo xumuu TpedGoBanust
K pe3yJIbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTe/IbHOM
MPOrpaMMbl CpeHero o01mero 00pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHMSI K IPEIMETHBIM PE3YJIbTaTaM OCBOCHMSI
MPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTENbHOMN MPOTPaMMBbI CPETHETO O0IETr0 00pa30BaHuUs
TpeboBaHMs
1 Brnanenue cucteMoil XUMHUYECKUX 3HAHUM, KOTOPasi BKIKOYAET:




11

OCHOBOITOJIATAIONTNE TIOHATHS (XUMHYECKUH JJIEMEHT, aToOM, HW30TOIIbI,
AJIEKTPOHHAsE 000JI0YKa aroma, S-, P-, d-3JIEKTPOHHBIC OPOWTAIM ATOMOB,
OCHOBHOE€ H® BO30YXJCHHOE COCTOSHHE aromMa, HWOH, MOJIEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIHbHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas

ceasp (07 m TCBASD | yparHple cBs3M), THOPHMAM3AIMS  ATOMHBIX
opbuTaneii, KpuUCTalIMUuecKas pelleTka, MoJb, MOJISIpHas Macca,
MOJISIpHBIA  00BEM, MOJSIpHAs KOHIIEHTpAIMsl, pacTBOPHl (MCTUHHEIE,
JUCIIEPCHBIE  CHUCTEMbl), KPUCTAUIOTUAPATHI,  YIJIEPOAHBIM  CKEJeT,
(GyHKUMOHANBHAS TPYINa, paguKall, HW30MEpbl, CTPYKTypHas ¢opmya,
n3oMepusi  (CTpyKTypHasi, TeoMeTpuueckass (IHC-, TPAHCH3OMEPUs),
TOMOJIOTUYECKUI  pAl, TOMOJIOTH,  YIJIEBOAOPOIbI, KUCIOPOA- H
a3oTco/iepKalllie COCAMHEHUs, OHOJOrMYecKd aKTUBHBIE BEIIECTBA
(yrneBoapwl, SKUpBI, O€JIKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEAMHEHHUS, KPEKUHI, PUPOPMHUHI,  THIIbI
XUMHAYECKHX pPEaKkUuil (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- H
SHAOTEPMHUYECKHE, PEAKIMM HOHHOTO OOMEHa, rOMO- U TETepOTeHHBIE,
oOpaTuMble W HEOOpaTUMbIE), PACTBOP, DJICKTPOJUTHI, HEIIEKTPOIMTHI,
AIEKTPOJUTHYECKAsl JUCCOLMALUS, CTENEeHb UCCOLMAIH, OKHUCIHUTENb,
BOCCTAHOBUTENb,  DJEKTPOJHM3, CKOPOCTh  XUMHUYECKOM  peaKluH,
XUMHUYECKOE PABHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOPUsI XUMUYECKOTO CTPOEHHUSI OPIraHMYECKUX BELIECTB
AM. byrneposa, TEOPUs ANEKTPOIUTUYECKON JVCCOLMAIINH,
[Tepunonuueckuii 3axkon J[.M. MenneneeBa, 3aKOH COXpaHEHHS MAaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHUHM, MHPOBO33PEHUECKUE
3HaHMS, JIKAIME B OCHOBE IMOHUMAaHUs MPUYMHHOCTU U CHCTEMHOCTH
XUMUYECKUX SIBICHUH, COBPEMEHHBIE TMPEACTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpeaACTaBJIICHUSA 0 MCXaHHU3Max XUMHUYCCKHUX peaKuHﬁ,
TCPMOANHAMUYCCKUX W KUHCTUYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHUA,
0 XUMHUYCCKOM paBHOBECHUHU, NUCIIEPCHBIX CUCTEMAX
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(akTOIIOTUYECKHEe CBEICHUS O CBOWCTBAX, COCTaBe, MONYyYCHUH U
0e30ImacHOM HCITOJIB30BAHUHU BaKHEHIIINX HEOPTaHNYECKUX u
OpPraHUYECKUX BEIIECTB B OBITY M MIPAKTUYCCKOMN JIEATEIHHOCTH YeJI0BEKa

1.5

o0Iue Hay4yHble TPUHIMIIBI XMMHYECKOTO IMPOM3BOJACTBA (Ha HpHUMeEpe
NPOW3BOJCTBA CEPHOM KHCIOTHI, aMMHaKa, METaHONa, IepepadOTKH
HedTH)

CdopmupoBaHHOCTh yMEHU BBISBIISTH:

2.1

XapaKTCPHBIC MMPHU3HAKKW W B3aMMOCBA3b M3YYCHHBIX HOHHTHﬁ, IIPUMCHSATH
COOTBCTCTBYIOIIUMC IIOHATUA IIpU OIKMCaHUW CTPOCHUSA U CBOICTB
HCOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB U UX HpeBpaH_IGHI/Iﬁ




2.2

B3aMMOCBSI3b XMUMHYCCKHUX 3HAHHM C MOHATHSIMU U MMpeaACTaBJICHUAMU




OPYTUX TPEIMETOB JJisi 0oJjiee OCO3HAHHOTO NMOHWMAaHUS U OOBSICHECHUS
CYILIIHOCTH MaTE€pUAILHOTO €MHCTBA MUpa

CdopmMHupOoBaHHOCTh YMEHUS UCHOIb30BATH:!

3.1

HAaUMEHOBAHHUS XWMHUYECKHX COCJAMHCHHM MEXIYHApOJHOTO  COI03a
TEOPETUUECKON M MPUKIAAHOW XUMHUH U TPUBUATBHBIC HA3BaHHSI BEIIECTB,
OTHOCAIIINXCA K I/I?)y‘IeHHI:IM KjiacCcaM OpFaHI/I‘IeCKI/IX nu HeOpI‘aHI/I‘IeCKI/IX
COCTMHEHNI

3.2

XUMUYECKYI0 CHUMBOJIUKY JUISI COCTaBICHHS (OpPMYT HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpPHYTBIX, COKpAILEHHBIX U
CKEJIETHBIX ) (JOPMYJT OPraHMUECKHX BEIIECTB

ChopMupoBaHHOCTH YMEHHSI KITaCCU(DUITPOBATD:

4.1

HEOPraHWYECKHE BEIIECTBA, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHHS U
KpUTEpUH JUTsl KJIacCu(UKAUU N3y4aeMbIX XUMHUYECKHX O0BbEKTOB

4.2

OpPraHM4ecKHe  BEIIECTBA, CaMOCTOATENBHO  BHIOMpaTh  OCHOBAHUS
Y KPUTEPUH IS KITACCU(PUKAIINN N3Y4aeMbIX XUMHUECKUX O0OBEKTOB

4.3

M0 Pa3IMYHBIM MpH3HAKaM (YUCIYy U COCTaBy pearupyrolinux BEIEeCTB,
TerioBoMy 3(G(deKTy peakiud, W3MEHEHHIO CTeleHed OKHCICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKILINH, yIACTUIO KaTalIn3aTopa)

ChopMHUpOBaHHOCTh yYMEHHSI XapaKTEPH30BaTh JJIEKTPOHHOE CTpPOEHUE
aTOMOB (B OCHOBHOM M BO30Y)KJIEHHOM COCTOSTHUM) M MOHOB XUMHYECKHUX
anemeHToB 1 - 4 nepuonoB Ilepuoanueckoit cucremsl .M. MenaeneeBa u
UX BaJCHTHBIC BO3MOXXHOCTH, WCIIOJB3YsI MOHSTUS S-, P-, O-3JIEKTPOHHbBIC
opOUTAaNH, YHEPTETUYECKUE YPOBHU

ChopMUpOBaHHOCTb yMEHHUSI OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMUYECKHUX 3JEMEHTOB M 00Opa3yeMbIX MMHU COCIUHEHHH IO
nepuojam U rpymnmnam

ChopMHpOBAaHHOCT, ~ YMEHHS  COCTaBISITh  yYPABHEHHSA XUMHYECKUX
peaKkluii ¥ pacKpbIBaTh UX CYLUTHOCTb:

7.1

OKHCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MoCpCACTBOM COCTABJICHUSA
AIIEKTPOHHOTO OaJlaHCa ATUX PEaKIUi

7.2

YPaBHEHUs pPEAKUUd pa3IMYHbIX THUIOB; IIOJHBIE M COKpallCHHBIC
ypaBHEHHs peakluii HOHHOro OOMEHa, YUYWTBIBasl YCIIOBHS, TPU KOTOPHIX
9T pEaKIMH UYT J0 KOHLA

7.3

peakuuii THAPONM3a, peakmuid KOMIUIEKCoOoOpa3oBaHMs (HA MpHUMEpe
I'MJIPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHMSL)




CdopmupoBaHHOCTh YMEHHUSI TOATBEPKIATh:

8.1

Ha KOHKDETHBIX IIpHMEpax XapakTep 3aBUCHMOCTH  PEaKIIMOHHOI
CHOC06HOCTI/I OPraHUYCCKUX COCI[I/IHGHI/Iﬁ OT KPATHOCTH 148 THUIIA
xoBaneHTHOH cBs3u (O~ m T"CBABH)  p3ayvmoro BiamsHMS aTtoMoB H
TPYHI aTOMOB B MOJEKYJaX, a TakXke OT OCOOEHHOCTEH peaH3aIiu
Pa3IMYHBIX MEXAHU3MOB NIPOTEKAHMUS PEAKIIUI

8.2

XapakTepHble  XMMHYECKHE CBOWMCTBA  BELIECTB  COOTBETCTBYIOIIMMU
SKCIIEPUMEHTaMH U 3aIHUCIMU YPAaBHEHUM XUMUYECKUX PEaKIIHii

ChopMHUpOBaHHOCTh YMEHHUSI XapaKTepH30BaTh COCTaB W BaKHEHIIME
CBOMCTBAa BEMIECTB, NPUHAIICKAIMUX K OINpPEICIICHHBIM KlaccaM H
rpynmnaM COeAUHEHHWH (IIPOCThIE BEIIECTBA, OKCHIIbI, TUAPOKCUIBI, COJIH;
YIJIEBOJIOPO/IBI, TIPOCThIE Y(MUPHI, CIHUPTHI, (PEHOIBI, aTbACTHIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CJIOXKHBIE J(HPBI, >KUPbI, YIJIEBOIbI, AMHHBI,
aAMUHOKHCJIOTHI, OSJTKH)
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ChopMUpOBaHHOCT YMEHHUSI TPOBOAMTH pacyeThl MO XUMHUYECKUM
dopMynaM M ypaBHEHUSIM XHMHUYECKHUX pEAKIUH C MCIOIb30BaHHEM
(bM3UYECKUX BEJIMYNH:

10.1

Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMK, €CIU OJTHO U3
HCXOJHBIX BEIIECTB JAHO B BHUIE PacTBOpa C OINPEAECICHHOM MacCOBOU
JI0JIel paCTBOPEHHOTO BEIIECTBA MJIA JAaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOU M 00BEMHOM IO, BBIXO/Ia IPOIYKTA PEaKIUU

10.3

TEIIOBOT0 3 (eKTa peaKiuii

10.4

00BEMHBIX OTHOIIEHHUI ITa30B

10.5

10 HAXOXKICHUIO XUMUYECKOM (POpPMYIIbI BEIIECTBA

11

Brnanenue cucreMoil 3HaHUMKA O METOJAX HAYYHOT'O ITO3HAHUS SIBJICHHUM
MPUPOJIbI, UCTIOJIB3yEMbIX B €CTECTBEHHBIX HayKaX U YMEHHE MPUMEHATH
OTU 3HAHUA IIPU IKCIEPUMEHTAIBHOM MCCICJOBAHUUA BEIIECTB W JIA
OOBSICHEHUSI XMMHYECKUX SIBJICHHM, WMEIOIIMX MECTO B IIPHUPOJIE,
MPAKTUYECKOU AEATEIbHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU

12

ChopMupOBaHHOCTh yMEHUS TMPUMEHITH (MCIONB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBaX BEIIECTB JUIsl SKCIEPUMEHTATHHOW  MPOBEPKU
TUINOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
peakuuii W TPOTHO3HPOBAHUS BO3MOKHOCTEH MX  OCYILECTBJICHHUS;
CUCTEMHBbIC XUMHYECKHE 3HAHUS i1 OOBSICHEHUS WM TPOTHO3UPOBAHUS
SBJICHUI, HUMEIONIMX €CTECTBEHHOHAYYHYI0 MPHUPOIY; M MPUHSATHS
TPaMOTHBIX PELICHUH MPOOJIEM B CUTYaIUIX, CBSI3aHHBIX C XUMHUEH
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ChopMupoBaHHOCTh yMEHHS IUIAHUPOBATH W TPOBOAMTH XUMHUYECKUI




OKCIIEPUMEHT (TIOJyYeHWE W HW3YYCHHE CBOICTB HEOPraHUYECKUX H
OpPraHUYECKUX  BEIIECTB, KAUECTBEHHBIC PEAKLUUH  YIJIEBOJOPOJIOB
Pa3NIMYHBIX KIACCOB M KHCIIOPOJCOACPIKAINIMX OPTaHUYECKUX BEIIECTB,
pelIeHre SKCIIEPUMEHTATIBHBIX 3a]a4 M0 PACMO3HABAHUIO HEOPTaHUYECKUX
W OpraHWYeCKHX BEIIECTB) C COONIOJICHWEM TIPaBWII 0€301acHOTO
oOpamieHuss ¢  BEIIeCTBAMH M JIaDOpaTOpHBIM  00OpYIOBaHUEM;
(bopMyIHpOBaTh SN HCCIEIOBAHUS; MPEICTABIATh B Pa3IUIHON (opme
pe3ylibTaThl  JKCIEPUMEHTAa,  aAHAJM3UpPOBATh U OLECHUBATh  HX
TOCTOBEPHOCTh
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CchopMHpOBaHHOCTh YMEHHUSI OCYLIECTBIISATH IIEJICHANIPABICHHBIA MOUCK
XMMUYECKOM MH(pOPMAIMK B PA3MTUYHBIX UCTOYHUKAX (Hay4Has M yueOHO-
Hay4JHas JIUTEpaTypa, CPeACTBa MaccoBoi MH(popmarmu, cetb MHTEpHET 1
Apyrue), KPUTHYECKH aHATU3UPOBATh XHMHYECKYIO0 HH(pOPMALHIO,
nepepadaTeiBaTh €€ W HCIONb30BaTh B COOTBETCTBHU C ITOCTABICHHOM
yaeOHoO 3a1aueit

15

ChopMupOoBaHHOCTb YMEHHSI TPOTHO3UPOBATh, AHAJIU3UPOBATH u
OIICHUBAaTh MHGOPMAITUIO C TIO3HMIMA HKOJIOTHYECKOW Oe3011acHOCTH
MOCJEACTBUNA OBITOBOM W TPOM3BOJACTBEHHOH JEATENbHOCTH YeJIOBEKa,
CBS3aHHOM C TIepepadOTKOM BemIeCTB, CPOPMUPOBAHHOCTH YMEHHM
0CO3HABaTh OMACHOCTh BO3/ICHCTBUS Ha KUBBIC OPTaHU3MEBI ONPEICTIECHHBIX
BEUIECTB, IIOHHMMasi CMBICI TOKa3aTeas IMpelesbHOM  JOMyCTUMOI
KOHIICHTpAIIMK, W TOSACHATh HA MpHUMepax CHocOObl YMEHBIICHHUS U
MPEeIOTBPAIICHUS UX BPETHOTO BO3/ICICTBUS HA OPraHU3M YeIoBeKa

IlepeyeHsb 31eMeHTOB cofepxaHus, NpoBepsieMbIx Ha EI'D mo xumun

Kon

[IpoBepsieMblii 2JIEMEHT COACPHKAHUS

TeOpeTI/I‘ICCKI/IC OCHOBBI XUMHUU

11

Ctpoenne BemectBa. CoBpeMEHHass MOZENIb CTpoeHus artoma. Pacmpenenenue
JJIEKTPOHOB 1O 3JHEpreTudyeckuM ypoBHsM. Kraccudukanms XUMHUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTHUCCKUX YPOBHEH aTtomoB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHHSI aTOMOB. OJEKTPOHHAS
KOH(UTyparus atToMa. BaJleHTHBIE JIEKTPOHBI

1.2

[lepuonnueckass cucreMa xumuueckux oanemeHtoB .M.  Menneneesa.
Ousnueckuit cmeicn Ilepuognueckoro 3axona [[.M. Menneneesa. Ilpuunnsl u
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U MX COCAMHEHUH MO MEpPHOoIaM
W TpynmnaMm. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB MPOCTHIX BEILECTB,
BOJIOPOJIHBIX COECIMHEHU, BHICHIUX OKCUIOB U THIPOKCUIIOB

1.3

BasnieHTHOCTB. D51eKTpOoOTpUIIATEIbHOCTh. CTENEHb OKUCICHUS




1.4

Buapl xumuyeckoil cBs3u (KOBaJ€HTHas, NOHHAs, METAJUINYECKas, BOJOPOIHAs)
U MEXaHU3MBbI ee 00pazoBaHMA. MeXMONEKYIsIpHbIE B3auMOJIecTBH. BemecTa
MOJICKYJSIPHOTO M HEMOJIEKYJSIDHOTO CTPOE€HMs. THIBl KPUCTAIUIMYECKHUX
pelIeToK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIIA KPUCTAININYECKON PEIIETKH

15 Xumudeckas peaKIusl. Knaccuduxarus XUMHUYECKUX peakIuii B
HEOPraHWYECKOW U OPraHUYECKON XUMHUU. 3aKOH COXPAHEHUSI MaCChl BEIIECTB

1.6 CKopoCTh peakiuy, ee 3aBUCUMOCTb OT Pa3IHYHBIX (PaKTOPOB

1.7 TerutoBbie 3P PeKTh XUMUUECKUX peakiuil. TepMoxumMudeckue ypaBHeHUs

1.8 OOparumMble peakiuu. XUMUYeCKoe paBHOBecwe. DakTopbl, BIUSIONINE Ha
cocTosiHue xumudeckoro pasHosecus. [Ipunnun Jle [latense

1.9 Onekrponutryeckas auccornuanus. CunbHbIE W cinadble AekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCIas, HeWTpanmpHas, mienouHas. CreneHpb
qucconuanvy. Peakiimu HOHHOTO oOMeHa

1.10 |Tmaponus cosneii. MonHoe mpowusBeaenue Boabl. Bomopoausiii mokaszarens (PH)
pacTtBopa

1.11 |CnocoObl BeIpaXeHUS KOHIIEHTPAIIMH PACTBOPOB: MAcCOBasi J0JII PACTBOPEHHOTO
BEIIECTBA, MOJIApHAsl KOHLIEHTpauus. HachlllieHHbIE U HEHACBIIIIEHHbBIE PACTBOPHI,
pacTBOopuUMOCTh. Kpucramioruaparsr

1.12 OKHCIIUTETFHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loBemeHne BemecTB B cpenax ¢
pa3HbIM 3HaueHHeM PH. MeToabl aeKkTpoHHOTO OaaHca

1.13 |DnekTponau3 pacTBOPOB U PACILIIABOB COJEH

2 OCHOBBI HEOPTAHUYECKON XUMUHU

2.1 Knaccuduxkanus HeopraHnueckux coeinHeHnid. HoMeHkaTypa HeopraHn4eckux
BEIIECTB

2.2 XWMHYECKHE CBOMCTBA BAXHEUIINX METAJUIOB (HATpWM, Kajlui, KaJIbIIHA,
MarHuii, aJIOMHHUHN, IIMHK, XpPOM, >KeJIe30, MeAb) U uX coenuHeHwid. OOmme
CIOCOOBI MOTYYEHUS METAIIJIOB

2.3 XUMHYECKHE CBOMCTBA BaXXHEHIIMX HEMETANIOB (TaJoreHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHS) M UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOICOIEPKAIINX KUCIIOT, BOJOPOIHBIX COEIUHEHUI)

24 I'eHeTrueckast CBS3b HEOPTaHUYECKHUX BEIIECTB, MPUHAICKAIIUX K PA3TMUHBIM
KJ1accam

2.5 Nnentudukaius HEOPraHWUYECKUX coeauHeHuil. KauecTBeHHBIE peakiuu Ha

HCOPraHU4CCKUE BCIICCTBA U HOHBI




OCHOBBI OPTAHUYECKON XUMUHU

3.1

OcCHOBHbIE ~ TOJOXKEHHS  TEOPHUM XUMUYECKOTO  CTPOEHUS  OPTaHUYECKUX
coequHeHnii A.M. BytiiepoBa. YIiepoaHblii CKeJIeT OpraHMYECKOM MOJIEKYIIBI.
KpatHocTh xummueckoif cssm, O~ u TUCBABM  gpd. sp?- sp-ruGpummsarmu
opOuTajeil aToMOB yriaepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO
cTpoeHust MosteKyil. I'omonoru. I'omonornueckuii pan. Mzomepus u u3oMmepsl

3.2

[TonsiTue 0  (QYHKIMOHATBHOM rpynmne.  OpueHTalMOHHBIE b dexTs
3aMeCTHUTENEH

3.3

[IpencraBinenne o KiaccH(PUKAMK OpraHMYecKux BemecTB. Homenkmarypa
OpPraHMYECKHUX COCIUHEHUH (cucremMarhdeckas) W TpPUBUAJIbHBIE HA3BAHUS
BXHEHILNX MPEICTAaBUTENIEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CB0oOOIHOpATUKATIBHBIH U UMOHHBIM MexaHu3Mbl  peakuuu. [lonsatue o
Hykieoduite u anexrpodute. [IpaBuno MapkosHukoBa. [Ipasuino 3aiinieBa

3.5

Ankanbpl. XMMUYECKHE CBOMCTBA AJKAHOB: TaJIOTEHUPOBAHUE, NETUIPUPOBAHUE,
TEPMUYECKOE pa3JIOKEHUE, KPEKUHI, u3oMmepu3anus, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Crnenmuduka CBOWCTB ITUKIOAIKAHOB C  MaJlbIM
PasMCpPOM IUKIJIA. PeaKI_[I/II/I MPUCOCANHCHHUA U PAAUKAIILEHOI'O 3aMCIICHU A

3.6

Ankenbl. XMMUYECKHE CBOWCTBA: PEAKIMU MPUCOEAMHECHHS (TaJIOTEeHUPOBAHUE,
THJIPUPOBAHUE, THAPOTAIOI€HUPOBAHUE, THApaTalysi), TOPEHUs, OKHUCICHUS U
noauMepuzauuu. [IpombllIeHHBIE M JIAOOPAaTOpHBIE CIIOCOOBI  TOTY4EHUS
AJIKEHOB

3.7

Ankanuensl. XHUMHUYECKHE CBOMCTBA aJKaJUEHOB: PEAKUHUU INPUCOECTUHEHUS
(ruzpupoBaHHe, TaJlOTEHHPOBAHME), TOpeHHUA U mnonumepuzanuu. llomydenue
aJKagueHoOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: peakUUU NPUCOECIUHEHUS (raJOr€HUPOBAHUE,
THIPUPOBAHUE, TUApATalUs, TUAPOTATIOTCHUPOBAHHE) KaK CIOCOO MOIydeHUs
IIOJIUMEPOB M JPYTHX MOJNE3HBIX NPOAYKTOB. Peaknmm 3amenienus. I'openue
aleTUIeHa KaKk MCTOYHUK BBICOKOTEMIIEPATYPHOr'O IJIAMEHM I CBApPKHU U PE3KU
MeTaios. [IpuMenenue anernnena

3.9

Apenbl. XUMHYECKHE CBOWcTBAa O€H307a: peakuuu  BIIEKTPOPHIHLHOTO
3aMelIeHMs, MPHUCOEAUHEHUs (THIpPUpPOBaHHE, TajoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKHX CBOWMCTB Toiyoia. [lomydenue Oen3ona.
OcoOCHHOCTH XUMHUYECKHX CBOWMCTB CcTHpona. [lomumepusaius cTtupoa.
CriocoObI oTy4YeHus: U MPUMEHEHHE apOMaTUIECKUX YIIIEBOAOPOIOB

3.10

Cnuprtel.  IlpenenbHble  OIHOATOMHBIE  CHUPTHL. XHMMHMUYECKHE  CBOMCTBA:
B3aUMOJICHCTBUE €  HATpUeM Kak  CIOCOO  yCTaHOBJEGHUS  HaIMYUsA
THIPOKCOTPYNIBI, €  TAJOTEHOBOAOPOJAMHM  KaK  cHoco0  TMOIydeHUs
pacTBOpUTEIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakiys ropeHust.




[Tomyuenne »TaHoma: peakuuss OpOXKEHUS TIIIOKO3bl, THIpaTalysl ATHUJICHA.
OTWIECHTIIMKOIh W TJIMIEPUH KaK MPEACTABUTENU MPEISIbHBIX MHOTO0ATOMHBIX
CIHUPTOB

3.11

®enon. XuMuyeckue cBoWcTBa (eHoma (peakuu C HaTpUeM, THUAPOKCHIOM
HaTpusi, Opomom). [Tonyduenue Gperona

3.12

Anbaerunpl. XUMHAYECKHE CBOWCTBA NpEAETbHBIX albIETUOB: TUAPUPOBAHUE;
KaueCTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO Tpymmy (peakius '"cepeOpsHOro
3epkaina", Bzaumojelicteue ¢ ruapokcuaoMm mean (I1). IMomydeHue npenenbHbIX
aNbJIETU/IOB: OKHUCJIEHHME CHOUPTOB, THIpaTanusi aleTujeHa. ALETOH Kak
npeacTaBUTeNb KeTOHOB. OCOOCHHOCTH peaKkIMy OKHUCIICHUS alleToOHa

3.13

KapOoHoBbIE KHUCTOTHI. XWMHUYECKHE CBONCTBA TMPEACTBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMUYECKUX CBOMCTB MYPaBbUHOM KHCIIOTHI.
HonyquHe NpeACIIbHBIX OOHOOCHOBHBIX Kap60HOBBIX KHCJIOT: OKHUCIICHUC
AJIKaHOB, aJKEHOB, MEPBUYHBIX CIUPTOB, albJETUJO0B. Bpicuine mpenenbHble U
HCMPCACIIbHBIC Kap6OHOBI>Ie KHCJIOTHI

3.14

Cnoxubie >¢upbl u  kupbl. CrmocoObl TOMYyYEHUS CIIOKHBIX a¢upos.
Obpatumocth peakiuu dTepuduranuu. [IpuMeHeHHe CIOXHBIX 3(UPOB B
MUIIEBOM W TapProMepHON MPOMBINTUICHHOCTH. JKUpPBI Kak CIOXHBIC S()HUPHI
[JIMIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOMCTBA KHUPOB:
THJIPUPOBAHUE, OKHUCIEHHE. [WMApoNu3, WM OMBUICHHE, >KUPOB KaK CIOCO0

MPOMBIIIITEHHOrO MOYHeH st conell Bhicimx KapGomossix kucior. MBUIA ax
COIHM BBICIINX KAPOOHOBBIX KHCIIOT

3.15

XHUMHWUYECKHE CBOMCTBA IVIFOKO3BL: pEaKkIUMM C Y4YaCTHEM CIHMPTOBBIX H
QIBJICTHIHON TPYII M MOJIOYHOKHCIIOE OposkeHHWe. [IprMeHeHue TITFOKO3bI, e
3HAYCHUE B KM3HENCATEIBHOCTH OpraHu3ma. Jlucaxapuisl: caxapo3a, MalbTo3a.
BoccranaBnuBaronye W HEBOCCTAHABIWBAIONIME JUCAXapuabl. [ waponms
mucaxapunaoB. [lomucaxapunbl: kpaxman, rMKoreH. CTpoeHHE MaKpOMOJIEKYI
KpaxMaja, DJIMKOTCHa W 1EeJUTI0N03bl. (Du3nueckWe CBOHCTBA Kpaxmaia H
[EIUTFONIO3bl.  XHMMUYECKHE CBOWCTBA Kpaxmala: THIPOJIHW3, KadeCTBEHHAS
peakiusl ¢ MOJOM. XMUMHYCCKHE CBOWCTBA IICJUTIOJIO3BI: THIPOJH3, MOJyUCHUE
a¢upoB nemwtono3bl. [loHsATHE 00 WCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,
aIeTaTHBIN IIIETIK)

3.16

AMHHBL. AMUHBI KaK OpPraHMYeCKHE OCHOBAHMS: PEAKLUU C BOJOM, KUCIOTAMH,
peaKuI/m FOpeHI/IH. AHI/I.HI/IH KaK Hpe,Z[CTaBI/ITeJII: apOMaTI/I‘-IeCKI/IX AMHWHOB.
XWMHYECKHE CBOMCTBA AaHWIMHA: B3aMMOJICHCTBHE C KHUCIOTaMH, OpPOMHOM
BOjIoM, okucineHue. llogyyeHue aMHMHOB QJIKWIMPOBAaHUEM aMMHaKa U
BOCCTAaHOBJICHUEM HUTPOIIPOU3BOIHBIX YTJIEBOIOPOIOB

3.17

AMHMHOKHUCTIOTBI ¥ Oenku. AMMHOKHCIOTHI Kak aM{QOTepHbIE OpPraHUYECKue
coeauneHns. OCHOBHBIE AMHHOKHUCIIOTBHI, OOpasyromue Oenku. XUMHUYECKHe
CBOICTBA OETIKOB: TUAPOJIN3, ICHATYpAaIlis, KaueCTBEHHBIC (I[BETHBIC) PEAKIINU Ha




OeJIKn

3.18 |CtpoeHme u CTpPyKTypa NOJMMEpPOB. 3aBUCHUMOCTh CBOWCTB IOJMMEPOB OT
cTpoeHus: Moiekya. OCHOBHBIE CHOCOOBI TOJY4EHHUsS BBICOKOMOJIEKYISIPHBIX
COCIMHECHUMN: PEaKIMK TOJUMEpH3allii U TOJIMKOHIeHcaru. Kinaccudukarus
BOJIOKOH

3.19 Nnentudukaius opraHUYeCKUX COCAMHEHHMH. PeleHue 3KcrepruMeHTAIbHBIX
3aJ1a4 Ha paclio3HaBaHUE OPTaHUYECKUX BEIICCTB

3.20 |T'eHermdeckas CBS3b MEX]y KIIACCAMH OPTAaHMYECKUX COCTUHEHHIA

4 XuMHUs 1 KU3Hb

4.1 XuMusi B TIOBCEAHEBHOHN mu3HH. [IpaBmima Oe3omacHOl paboOThI C €IKUMH,
TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOM XUMUHU

4.2 XuMUs U 340POBbE. XUMHS B MEIUIIMHE. XUMUS U CEITbCKOE XO3MCTBO. XUMUS
B IPOMBIIUIEHHOCTH. XUMHUS M SHEPreTHKA: MPUPOIHBIA U MOMYTHRIA HePTIHON
raspl, WX CcocTaB H wucnonb3oBanue. CoctaB Heptm U ee mnepepaboTka
(IpUPOHBIE UCTOUYHHUKH YTIIEBOIOPO/IOB)

4.3 XuMusg U SKOJIOTHS. XHUMHYECKOE 3arps3HCHUE OKPYXAIoIIEed Cpeabl U ero
nocnencteusa. Oxpana ruapocdepsl, mouBsl, arMochepsl, Giaopel U GdayHbl OT
XUMHYECKOTO 3arpsi3HeHus. [Ipobimema OTXOAOB M TMOOOYHBIX IMPOMYKTOB.
AJbTEepHAaTUBHBIC HCTOYHUKH SHEPTUN

4.4 OOume mpeacTaBleHUsT O MPOMBIIUICHHBIX CIMOCO0aX MONYYEHHS] XUMUYECKUX
BEIIECTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHAaKa, CEPHON KHUCIOTHI). UepHas u
nBerHas  Mmetamnyprus.  CTeKio W CWIMKaTHas  MPOMBIIIJICHHOCTb.
[IpombmiuienHast ~ opranudeckas  xumuss.  Celpbe i1 OpraHMYECKOM
MIPOMBITIUIEHHOCTH

5 Turibl pacyeTHBIX 33724

5.1 Pacuersr Maccel BemiecTBa WIM OObEMa Ta30B IO HM3BECTHOMY KOJHYECTBY
BEII[ECTBA, MAaCCE UM 00BEMY OJTHOTO M3 YUaCTBYIOIINX B PEAKIIMH BEIIECTB

5.2 Pacuets! TermmoBoro s dexra peakuun

5.3 PacdeTbl 00beMHBIX OTHOIIIEHUH ra30B MPU XUMHUYECKUX PEAKIIHAIX

5.4 Pacuers Mmacchl (00BbeMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUHU, €CITH OJTHO
U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

55 Pacuersl maccoBoi wiM OOBEMHOW JOM BBIXOJA TMPOJAYKTA PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO

5.6 Pacuersr Mmacchl (00beMa, KOTMUECTBA BEIIECTBA) MPOIYKTa PEAKIIUH, €CIIU OTHO




M3 BEIIECTB JaHO B BHUJIE pacTBopa C ONPE/ICICHHOW MacCOBOM

PAacTBOPEHHOI'O BEILECTBA J0JIe
5.7 Pacuersl ¢ HcOoibp30BaHUEM HOHATUN "maccoBasg  jmois'”,
KOHIIEHTparus", "pacTBOpUMOCTS" "MoJsipHas
5.8 |HaxoxmeHnue MONEKYIspHON (OpPMYIBI OPraHUIECKOTO BEIECTBA IO €T

MJIOTHOCTH M MAacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WU IO
MPOAYKTaM CrOpaHUs







TEMATHYECKOE IINTAHUPOBAHMUE (¢ yueToM pado4eil mporpaMmMbl BOCIIUTAHUA)

10 KVIACC
KonuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. TeopeTrnueckue 0CHOBBI OPraHNYeCKOH XUMUH.
IIpenmer opraHu4ecKoi XUMUM.
11 Teopus cTpoeHUs1 OPraHUYeCcKHUX 3
coenunenuii A. M. Byraeposa.
1 IIpeamer opraHnyecKkoil XMMHUH, € 1 bu6mmoreka [IOK
BO3HMKHOBEHHE, PA3BUTHE U 3HAUCHUE. https://m.edso0.ru/7f41837¢
9 Teopust CTPOSHHSI OPraHUYECKUX COSTUHEHHUI 1 brbmiorexa [IOK
A. M. BytnepoBa, €€ 0OCHOBHBIE MTOJIOKEHUS. https://m.edso0.ru//41837c
Ipencraienue o KiaccuQUKAIMN bubmuorexa [JOK
3 oprannyeckux BemectB. Homenknarypa 1 https://m.edsoo.ru/7f41837c
(cucTemaTHdeckas) ¥ TpUBHATBHBIC HA3BAHMS
OpPTraHWYECKUX BEIIECTB.
Hroro no pazueny 3
Pasznen 2. YriieBoaopoasbl.
21 IIpenenabHbIe YyIiieBoA0pPOALI — 5
' ATKAHBI.
4 AJIKaHBI: COCTaB U CTPOEHHE, 1 bubmuorexa [JOK
TOMOJIOTUYIECKUH Ps. https://m.edso0.ru/7f41837c
5 MeTaH u 3TaH — npocTeime 1 bubmmoreka [JOK

MpEACTAaBUTEIIN AJIKAaHOB.

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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HenpeneabHbie yriieBogA0poAbI:

2.2
AJIKeHbI, AJIKAJUEHbI, AJTKUHBI.
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA bubmorexa [JOK
' P ’ ' https://m.edsoo.ru/7f41837c
y DTHICH U IPOITUIICH — MPOCTEHIINE Brbmiorera [IOK
NPE/ICTABHTEIH ATKEHOB. https://m.edso00.ru/7f41837c
8 [Ipaxtraeckas padora Ne 1. «Ilomyuenue Brbmmorexa LIOK
STUJICHA U U3yYEHHE €TO CBOMCTBY. https://m.edsoo.ru/741837¢
Ankanuensl. Byraguen-1,3 u MeTunGyTaueH- bubmuorexa [JOK
9 1,3. TTony4eHHe CHHTETHUECKOTO KaydyKa U https://m.edsoo.ru/7f41837¢c
PE3HHBI.
AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, bubmuorexa [JOK
10 FOMOJIOTHYECKHUH psil. ALCTHICH — https://m.edsoo.ru/7f41837¢c
MPOCTEUIIIN MIPEICTABUTEND ATKUHOB.
11 Brrunciienus o ypaBHEHUIO XUMUYECKON Brbmmorexa LIOK
peaKI. https://m.edso00.ru/7f41837c
2.3 ApomaTnuecKue yrjieBoaopoabl bubmmorexa LIOK
' P y AOPOIBL https://m.edsoo.ru/7f41837c
12 ApeHnbl: 6eH301 1 TOJTyoJ1. TOKCHYHOCTh Brbmiorera [IOK
APEHOB. https://m.edso00.ru/7f41837c
13 I'eHeTHYECKast CBS3b YIJICBOIOPOJIOB, Brbmiorexa [IOK
NPUHAICKAIMX K Pa3THYHBIM KJIACCaM. https://m.edsoo.ru/741837¢
IIpupoaHbie HCTOYHUKH bubanorexka HOK
24
YIJIeBOJOPOA0B M X NepepadoTka. https://m.edso0.ru/7f41837c
14 [IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB: bubmuorexa [JOK

MIPUPOAHBIN T'a3 U MOMYyTHbIE HEPTSHBIE Ta3bl,
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He(Th ¥ POYKTHI €€ repepaboTKu. https://m.edso0.ru/7f41837c
[TprpoaHbIC HCTOYHHUKH YTIICBOIOPO/IOB: bubmmoreka [JOK
15 MPUPOHBIN Ta3 U MOMYTHBIC HEPTSIHBIC Ta3bl, 1 https://m.edso0.ru/7f41837c
HE(PTH U MPOAYKTHI €€ MepepadoTKH.
16 KontponbsHas padbora Ne2 1o paszmemy 1 Brbmmorexa LIOK
«Y TIICBOTOPOIB. https://m.edso00.ru/7f41837c
HWroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue opraHnyeckue coeIuHeHUs.
Bbu6nmuoreka [JOK
3.1 C . ®eHo.I. 3
MHpTEL moda https://m.edso00.ru/7f41837c
17 [MpenenbHBIC OJHOATOMHBIC CITUPTHI: METAHOI 1 Brbmiorera [IOK
u yranon. Bogoposias casb. https://m.edso00.ru/7f41837c
18 MHOT0aTOMHBIE CITUPTHI: STUICHTIIUKOIb U 1 Brbmorexa [IOK
FITHIEPHH. https://m.edso00.ru/7f41837c
19 deHoM: CTpoeHNE MOJICKYIIbI, PU3HYECKHE U 1 brbmiorexa [IOK
XMUMHYECKUE CBOMCTBA, MPUMEHEHHE. https://m.edsoo.ru/741837c
39 Aabaernabl. KapooHoBbIe KHCJIOTHI. 7 Bbu6nmuoreka [JOK
' Ci1o:kHbBIE 3QUPDI. https://m.edsoo.ru/7f41837c
20 Aunbaeruapl: GOpMaNbICTHI U alleTalbICT Ul 1 Brbmiorera [IOK
ALETOH. https://m.edso00.ru/7f41837c
21 OIHOOCHOBHBIC MPEACITbHBIE KAPOOHOBBIC 1 Brbmmorexa LIOK
KUCIIOTHL: MyPABbHHAS H YKCYCHAS. https://m.edso00.ru/7f41837c
99 IMpaktuueckas padora Ne 2. «CBoiicTa 1 bubmmoreka [JOK
pacTBOpa YKCYCHOM KHUCIOTBI.
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https://m.edsoo.ru/7f41837¢c

CTeapI/IHOBaH " OJICMHOBAs KHCJIOTHI, KaK

Bbu6nuoreka [JOK

23 MPEICTABUTEIH BBICIINX KaPOOHOBBIX KHCIIOT. ! https://m.edsoo.ru/741837c
24 MpI1a KaK COJIM BBICIINX KapOOHOBBIX 1 brbmiorexa [IOK
KHCIIOT, HX MOIONIGE NCHCTBHE. https://m.edso0.ru/7f41837c
CroxxHbIe 23pHUPHI KaK MPOU3BOIHEIE bubmuorexa [JOK
25 KapOOHOBBIX KUCIIOT. ['MIAPOITH3 CIIOKHBIX 1 https://m.edso00.ru/7f41837c
3¢ upoB.
26 JKupsr: ruaponus, mpuMeHeHue, 1 brbmiorexa [IOK
GHONOTHYECKAS POITH FKUPOB. https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
3.3 YrieBoasl. 3
TICBOLE https://m.edso00.ru/7f41837c
VTaeBoabl: cOCTaB, KiIaCCH(UKAIIVSL. bubmuorexa [JOK
27 BaskHeiime npecTaBUuTEeIM: IIII0K03a, 1 https://m.edsoo.ru/7f41837¢c
¢dpykTO3a, caxaposa.
28 Kpaxmair u 1e/mirono3a Kak IpupOoIHbIe 1 Brbmiorera [IOK
TTOTHMEDBL. https://m.edso0.ru/7f41837c
26 Rneroponconepmantie opamccnne ! BuGnorera LIOK
poAconepartye op https://m.edso0.ru/7f41837c
COEVHEHHS.
HWroro no pazneny 13
Pa3znen 4. A3oTcoaeprkaiue opraHnyeckue coeTuHEeHus.
Bbu6nuoreka [JOK
4.1 AMHMHBI. AMHUHOKHCJIOTHI. Besku. 3 https://m.edsoo.ru/7f41837¢
30 AMMHBI: METHUJIAMUH U aHWIMH. Bbu6nuoreka [JOK
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https://m.edsoo.ru/7f41837¢c

AMMHOKHCIIOTBI KaK an) OTCPHBLIC

Bbu6nuoreka [JOK

31 OpPTraHUYECKUE COCTMHEHHUS, UX https://m.edso0.ru/7f41837c
6I/IO.TIOFI/IIICCKOC 3HAYCHUC. HCHTI/IZ[LI.
32 benku kak mpUpoHbIE BEICOKOMOJIEKYJISIPHBIE Brbmmorexa LIOK
COEMHEHN. https://m.edsoo.ru/7f41837¢
Hroro mo pazneny 3
Pa3znea S. BbicokoMosieKyJIsIpHbIE COeINHEHUS.
Bbu6nmuoreka [JOK
A 11 K .B . 2
> NACTMACCRL RAYHYIH. BOJOKHA https://m.edsoo0.ru/7f41837¢
33 TectupoBaHUE IS IPOMEKYTOUHOU 11 Brbmmorexa LIOK
ATTeCTALIMH. https://m.edsoo0.ru/7f41837¢
OcHoBnble oHsATHS XuMuu BMC. bubmuorexa [JOK
34 OCHOBHBIE METOJIBI CUHTE3A 1 https://m.edsoo.ru/7f41837¢c
BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁ.
HHaCTMaCCBI, Kay4yKu, BOJIOKHA.
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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TEMATHYECKOE IIVTIAHUPOBAHMUE (¢ yueroM pado4eil nporpaMMbl BOCIIUTAHUA)

11 KJIIACC
KoanuectBo yacos JIeKTPOHHbIE

Ne uudgposbie
HanmeHnoBanMe pa3je/ioB U TeM POrpaMMBbI Koutpoabubie IlpakTnyeckue

n/n Bcero oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

Paszgen 1. Teoperuueckue 0CHOBbI XUMUH 13 1 1
XUMUYECKUN 3EeMEHT. ATOM. DJIEKTPOHHAs 1 bubanorexa [HOK
KOH(UTYypaIys aToMOB https://m.edso0.ru/7f41837c
[Tepuonnueckuii 3akoH u [leprnoanueckas cucrema bu6mmoreka [IOK
xumuueckux siaeMeHnToB /. 1. Menpaeneesa, ux 1 https://m.edsoo0.ru/7f41837c
CBA3b C COBPEMEHHOU TEOPUEHN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX bubmuorexa [JOK
3JIEMEHTOB U UX COEAMHEHUH O TPYIIIaAM U https://m.edso0.ru/7f41837c
nepuoaaM. 3HaueHUe NePUOJNYECKOTO 3aKOHA U 1
CHCTEMBI XUMHUYECKHX dJieMeHTOB JI.1.
MeHeneeBa B pa3BUTUU HAyKU
Crtpoenue BelecTBa. XUMHYECKasl CBA3b, €€ BUJIbI,

. bubmuorexa [JOK
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHON CBSI3H. 1
https://m.edsoo0.ru/7f41837c

Bonopoanas cBsizb
BanentHocts. DnekTpoorpunareabHOCTh. CTEneHb bubmmoreka [JOK
oKucieHus. BelecTsa MOJIEKyYISIPHOTO U 1 https://m.edso0.ru/7f41837c
HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsTue o nucnepcHbIx cucrteMax. cTUHHBIE U Bbu6nmuoreka [JOK
KOJUTOUJHBIE paCTBOPBL. MaccoBas 10715 BELIECTBA 1 https://m.edsoo.ru/7f41837c

B pacTBOpe
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Knaccu¢ukanus 1 HOMEHKIATypa HEOPraHHYECKUX

bu6mmorexa [IOK

7 coequHeHmi. ['eHeTHYeCcKas CBSA3h HEOPTraHUIECKHIX 1 https://m.edsoo.ru/7f41837¢
BEIIECTB, PA3JTUYHBIX KJIACCOB
Kiaccudukamnms XumMuaeckux peakiuii B bu6mmoreka [IOK

8 HEOPraHUYECKON U OPraHu4eCKOW XUMHUH. 3aKOH 1 https://m.edsoo.ru/7f41837c
COXPAaHEHHUS MACChI BEUIECTB; 3aKOH COXPaHEHUS U
MIPEeBPAIICHIS SHEPTUU TIPU XUMHYECKHUX PEaKIHIX

9 CxopocTb peakuun. O6paTHMbIe PEaKIHHL. ) EH@.THOTeKa LHOK
XHMHUECKOE PABHOBECHE ttps://m.edsoo.ru/7f41837c

10 [IpakTuueckas padora Ne 1. «BiusiHue pa3aTudHbIX 1 bubmmoreka [JOK
(haKkTOpOB Ha CKOPOCTh XUMUYECKON PEAKIUI https://m.edsoo.ru/7f41837c
OnexTponutnueckas auccouuanus. [lonsatue o bubmmoreka [IOK

1 BogOopoHOM Tokasarene (PH) pactBopa. Peakumu 1 https://m.edsoo.ru/7f41837c
MOHHOTro oOMeHa. ['uaponus opranu4eckux u
HEOpPraHMYECKUX BEIIECTB
OKUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.

12 [TonsaTHe 006 37MEKTPOIM3E PacIjaBOB U PAaCTBOPOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/7f41837¢c

coneit

13 KonrtponsHast padora no pazneny «Teopernueckue 1 ESSSE;T:;{; (I)_IrC:/I;MSS?C
OCHOBBI XUMUW S :

Pa3nen 2. Heoprannueckasi XuMusi 17

Meramnsl, ux nonoxenue B [lepnoanueckoit bubanorexka HOK

1 CHCTEME XUMHUYECKHX deMeHToB J1. . 1 https://m.edsoo.ru/7f41837¢c

MenzeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue ¢puznyecKkrue CBOMCTBa METAIIIOB
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15 CmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM PsiJT bubanorexa HOK
HaNpsHKEHUNA METAJIOB https://m.edso00.ru/7f41837c
XUMHYECKHE CBONCTBA BAXKHEUIITNX METAIIOB bu6mmorexa [IOK

16 (HaTpwmii, KUK, KAJIBIWA, MarHAW, A TFOMUHHAN) U https://m.edsoo.ru/7f41837c
HX COEIUHEHUI

17 XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX bubmmoreka [JOK
COCTUHEHUN https://m.edsoo.ru/7f41837c

18 XuMHYeCKHe CBOMCTBA IMHKA, KeIe3a U UX bu6morexa [OK
COeUHEHHi https://m.edso00.ru/7f41837c

19 [IpakTuueckas padora Ne 2. "Penrenune Brbmmorexa LIOK
AKCIEPUMEHTAIIbHBIX 3aa4 1o Teme «MeTtamibny" hitps://m.eds00.ru/7141837c
Hewmeramnsl, ux nonoxenue B [leproanueckoi

20 CUCTeMe XMMHUYeCKHX dneMeHToB [1. U bubmorexa LHOK

o https://m.edsoo.ru/7f41837c
MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB
®u3nYecKre CBOMCTBA HEMETAIIOB. AJIJTOTPONUS bubmuorexa [JOK

21 HEMETaJIJIOB (Ha MpUMepe KUCIOpoa, CEPHI, https://m.edso0.ru/7f41837c
dbocdopa u yriepona)

92 XUMHUUECKHE CBOWCTBA TaJlOreHOB, Cephl U UX Bubnmorexa IIOK
COCMHEHHUIA https://m.edsoo0.ru/7f41837c

93 XuMHuuecKue CBOMCTBA a30Ta, pochopa u ux bubmmoreka [JOK
COEAMHEHHI https://m.edso00.ru/7f41837c

24 XuMHUUeCKHe CBOWCTBA yIiIeposia, KPEMHHUS U UX bubmiorexa [IOK
COeUHEHHi https://m.edso00.ru/7f41837c

25 [IpuMeHeHne Ba)KHEUIINX HEMETAIOB U UX bubmuorexa [JOK
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COE€IUHEHUN

https://m.edsoo.ru/7f41837¢c

O0001IeHrEe 1 cUCTEMAaTU3aLNs 3HAHUI 110 TEME
«HeMmertannbr». BerauciaeHnus mo ypaBHEHUAM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

26
XUMHAYECKUX PEAKIUi U TEPMOXHUMHUYECKHE
pacyérnl
27 IIpaxtudeckas paboTa Ne 3. «Pemmenne bubnmorexa LIOK
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Hemeraiubr"» https://m.edsoo.ru/741837c
28 KonrtponsHast pabota o Temam «MeTauibl» U bubmmoreka [IOK
«Hemeramib» https://m.edsoo.ru/7f41837c
29 Heopranuueckue ¥ OpraHM4ecKUe KUCIOTHL. Brbmiorexa [IOK
Heoprannueckue u opraHndeckue OCHOBaHUS hitps://m.edsoo.nu/7141837¢
AMdoTepHbIe HEOPraHUIECKHNE U OPTaHUYECKUE bubmuorexa [JOK
30 coeauHeHus. ['eHeTHUeCKas CBsI3b HEOPraHMUECKUX https://m.edsoo.ru/7f41837c

1 OPraHUYCCKUX BCUICCTB

Pa3zgen 3. Xumus 1 ;Ku3HbL

Poib xuMuH B 00€CIIEUEHHH 3KOJIOTHUECKOM,

Bbu6nuoreka [JOK

1 . .
3 SHEPTeTHYECKOHN U MUIIEBOW 0€30MacHOCTH, https://m.edsoo.ru/7fA1837¢
Pa3BUTUU MEIAUIIHBI
32 [IpeacraBnenus: 06 0OMKX HAYYHBIX MPUHIIATIAX bubanorexa [HOK
IIPOMBILJICHHOT'O IOJy4YE€HHs BaXKHEHUILNX BELECTB https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
33 UesnoBeK B MUPE BELIECTB M MATEPUAIIOB https://m.edsoo.ru/7f41837¢
Bbu6nmuoreka [JOK
34 XuMuS ¥ 30POBbE YEI0BCKA https://m.edso0.ru/7f41837¢
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YHEHUKA

* Xumus, 10-11 kmacc/ I'abpuensu O.C., Octpoymon WN.I'. Akuronepuoe o6miectBo «M3marenbctBo «IIpocBemerue.
METOJAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJISA

1. Xumus. [Tnanupyemsie pe3yibrarel. Cuctema 3aganuid. 10-11 kmaccel: mocoOue 1t yuuteneit o6meo06pazoBat. yupexaeHuit / A. A.
Kasepuna, P. I'. Banoga, /1. FO. Jlo6potun; mox. pen. I'. C. Kosaneoii, O. b. JlorunoBoii. — M.: IIpocsemenue. — 2013. — 128 c.

2. Xumus. Tematnueckuit koutponb. 10-11 kmacest / A. A. Kasepuna, I'. H. Monuanosa, M. I'. Cnactuna. — M.: HannonansHoe o0pazoBaHue,
2022. - 160 c. (®I'OC. Temaruyeckuit KOHTPOJIB).

3. Ho6potun . FO. Konrponupyromias GyHKIUS IIKOJIFHOTO XUMUYECKOTO dKcriepuMenTa // Xumus B mkoie. — 2017, — Ne 3.

4. Eppirun [1. I1., umkun E. A. Meroauka pemieHuns 3afad o XuMun: yued. mocoOue JUist CTyJJeHTOB TeJl. UH-TOB 10 OUOJI. U XUM. CIIeLl. —
M.: Ilpocsemenue, 1989. - 176 c.

5. 3notHuKOB D. I'. XUMu4eckuil 3KCIIEpUMEHT Kak crienupudeckuit meroa oOyuenus // [lepoe centsiops. — 2007. — Ne 24,

6. Momuanosa I'. H., Caactuna M. I'. KonndecTBeHHBIE OTHOLIEHUS B XUMHUH // XUMUS 11 IIKOJIBHUKOB. — 2020, — Ne 4,

7. O6mras meTonuka oOydyeHus xumuu B mkosie / P. I'. UBanora, H. A. I'opoamosa, 1. FO. JIo6potun u ap.; mox pexn. P. I'. iBanosoit. — M.

Hpoda, 2008. — 319 c. (Poccuiickas akanemusi oOpazoBanus — yunutenio). A.A. Kasepuna, P.I'. IBanoa. I'n1. HopmaTuBHas 6a3a XMMHUYECKOTO



o0pa3oBaHMs B CPEAHEH LITKOJIE.

8.Xumus. Pemienne 3ajanuil OBBIILIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH.

Kak nonyunts MakcumanbHhbiii 6amt Ha EI'D: yue6. mocobue / A. A. KaBepuna,

I'. H. Monuanosa, H. B. Ceupuaenkosa, C. B. CraxanoBa. — M.: UnTennekt-Lientp,

2015. -216c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Ypox (PDII) https://resh.edu.ru

VYpoxk (Hemopran) https://nsportal.ru
(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
Ipesenrarnus (Muadoypox) https://infourok.ru
bubaunoreka I{OK https://m.edsoo.ru
[Mpe3enranus (3uanuno) https://znanio.ru
Peury EI'D: https://ege.sdamgia.ru/

VYpoxk : https://urok.1sept.ru

VYpok, npesenranuu:https://multiurok.ru
Ypok(®OKCDOP):https://foxford.ru



