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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XMMUU Ha yPOBHE CpEAHET0 00IIero oopasoBaHus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6
obpazoBanuu B Poccuiickoit @enepanumny, Tpe00BaHUN K pe3ybTaTaM 0CBOEHHs (peepanbHO 00pa3oBaTeIbHOM IPOrpaMMbl CPETHETO OOLIEro
obpazosanus (POIT COO), npeacrapneHHbIX B DenepaibHOM rocyaapcTBeHHOM oOpaszoBarenbHoM cTannapre COO, ¢ yuérom Konmenumn
IperoiaBaHusl yueOHoro npeamMera «XuMus» B 00pa3oBaTesibHbIX opranuzanusax Poccuiickoit deaepannu, peaau3yromux OCHOBHbIE
o0pa3oBaTenbHbIC IPOTPAMMBI, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTernu pa3Butus Bocutanus B Poccuiickoit denepanyu Ha nepuox 10 2025 roga»
(Pacnopspxenune IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIXOJIOB K pa3paboOTKe MPOrpaMMBbI 110 XUMHUH, K OTIPEACIICHUIO OOMICH CTPaTeruy O0YICHUS, BOCITUTAHUS U Pa3BUTHS 00yUJarONTXCS
cpenctBamu yueOHoro npeamera «Xumus» g 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyanbHbIe onoxkenus @I'OC COO o
B3aMMOO0OYCIIOBICHHOCTH IIeJIeH, COAepkKaHUs, pe3yIbTaTOB 00y4eHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumuueckoe 00pazoBaHue, MOJTy4yaeMoe BBITYCKHHUKAMHU 00111e00pa30BaTeIbHON OpraHu3allii, SBISETCS HEOThbeMIIEMON YacThio MX 00pa30BaHHOCTH.
OHO CITYXUT 3aBEPIIAIOLINM 3TAllOM peaIn3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIIMX LEIOCTHONW CUCTEME
XUMHUYECKOT0 00pa30oBaHusl. DTH IEHHOCTU KacaloTcs MO3HAHUS 3aKOHOB MPUPOIBI, GOPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KyIbTYyphI UeJIOBeKa, a
TaK)Ke IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MMPUPOJHOU cpene. Peanuzyercs xumudyeckoe o0pazoBaHue 00y4aromuxcs Ha
YPOBHE CpeAHero o01iero o0pa3oBaHus CpeCTBaMH Y4eOHOTO mpeaMeTa «XUMHs», COAEpKaHUE U MOCTPOEHHE KOTOPOTO OMpeIeTIeHbI B IporpaMmme
10 XUMUH C YYETOM crieln(PUKN HAYyKHU XUMHH, €€ 3HAUCHUS B MO3HAHUH NMPUPOBI U B MAaTEpUAIbHOM JKHU3HU OOILIECTBA, a TAKXKE C yUETOM OOIIUX
1eJIel ¥ MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeaHero odiero oopasoanus B Poccuiickoit denepariiu.

XUMHUS KaK 3JIEMEHT CUCTEMbI ECTECTBEHHBIX HayK UTPAeT 0COOYI0 poJib B COBPEMEHHOM IMBUIN3ALIMHY, B CO3/IaHUU HOBOM 0a3bl MaTepuaibHON
KynbTypbl. OHa BHOCUT CBOH BKJIaJ B JOPMUPOBAHUE PALIMOHAIEHOTO HAYYHOTO MBIIUICHHUS, B CO3aHUE 1IEJIOCTHOTO MPEeACTaBIeHUs 00
OKpY>KaloIlleM MUPE KaK O €MHCTBE MPUPOABI U UeIOBeKa, KOTopoe (hopMHpyeTcs B XUMUHM Ha OCHOBE TOHUMAaHHUS BEIECTBEHHOI'O COCTaBa
OKpY>KaIoIllero MUpa, OCO3HAHMSI B3aUMOCBSI3U MEKTy CTPOEHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMHU MPUMEHEHHUSI.

TecHo B3aMMOIEHCTBYS C APYTHMH €CTECTBEHHBIMU HayKaMH, XUMUS CTala HEOTHEMJIEMOM YaCThI0 MUPOBOHN KYJIbTYPhI, HEOOXOIUMBIM YCIOBHEM
YCIICLTHOTO TPY/a ¥ KU3HU KaKI0ro wieHa obmiecTBa. CoBpeMeHHasi XUMUS KaKk Hayka Co3uAaTebHasl, Kak HayKa BRICOKUX TEXHOJIOTHIl HaIllpaBJIeHa
Ha peIIeHHe II100aIbHbIX MPOOIeM YCTOWYHUBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPhEBOM, YHEPTETUUYECKOM, TUIIIEBOH, SKOJIOTUUECKON O€30MaCHOCTH 1
OXPaHbI 3JJ0POBbSI.



B cooTBercTBHU ¢ O0IIMMU LENSIMH U TPUHILIMIIAMU CPEHET0 00I1ero oopazoBanus conaepkanue npeamera «Xumus» (10—11 knaccol, 6a30BbIi
YPOBEHb U3YUEHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY 00yUarONIMXCsl, HEOOXOAUMYIO UM JIJIsl BBIPAOOTKU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEUTHOTO BKJIIOUEHHUS B KHU3HBb COLIMYMa, IPOJIOJKEHUS 00pa30BaHUs B Pa3IMUHbIX 001acTAX, HE CBSI3aHHBIX
HEIMOCPEICTBEHHO C XUMUEH.

CocTaBngomuMy mpeaMeTa « XuMus» IBI0Tcs 0a30Bble Kypehl — «Opranundeckas XxuMus» U «O01as 1 HeOpraHu4ecKasi XuMUs», OCHOBHBIM
KOMITOHCHTOM COJICPIKAHUS KOTOPBIX SBJISFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPTAaHUYECKON XUMUU (C BKIIFOUCHUEM 3HAHUH U3
o011eil XuMUM) U opranndeckoit xumuu. opMupoBaHue JaHHOW CUCTEMbI 3HAHUH MPU U3YUEHUU IpeMeTa 00ecreynBaeT BO3MOKHOCTD
paccMOTpEeHHsI BCETO MHOT000Opa3usi BEIIECTB Ha OCHOBE OOIINX MOHSITH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa conepkanus KypcoB — «Oprannyeckas xumusi» u «O0111as 1 Heopranudeckasi XuMus» copMUpOBaHa B IpoOrpaMMe M0 XMMHH Ha OCHOBE
CUCTEMHOI'0 IOJIX0/1a K U3yUEHUIO y4eOHOro MaTepuasa U 00yciIOBIeHa HCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha OINPeAEIEHHBIX
TEOPETHUYECKUX YPOBHSX. TaK, B Kypce OpraHM4eCKOd XMMHUHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHUSI OPTaHU YECKUX
COEIMHEHM, a TAKXKE Ha YPOBHE CTEPEOXUMHUUECKHUX U 3JIEKTPOHHBIX IIPEICTaBICHUN O CTpOEeHUH BellecTB. CBelleHus: 00 U3ydaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB /10 CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX COSAMHEHU. B Kypce opraHnueckoi XuMUu MOIy4aroT
pa3BuTHe cGOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMsl IEPBOHAYAIbHbBIE MPECTABICHUS O XUMUYECKON CBSI3H,
KJIAaCCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEaKIIIH.

[To HOBBIM yTIJIOM 3peHUS B penaMeTe «XUMUs» 0a30BOT0 YPOBHS pacCMAaTPUBAETCS H3yUCHHBIH HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHuUs
TEOpPETUYECKH MaTeprall 1 (PaKTOIOTHYECKHE CBEIEHUS O BEIECTBaX M XMMHUYECKON peakluu. Tak, B YaCTHOCTH, B Kypce «O0111as 1 HeopraHuieckas
XUMUSD 00y4JaroImuMcs IPeI0CTaBIsAeTCsS BO3MOKHOCTh OCO3HATh 3HAYEHUE MTEPUOJMUECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOJ0TIOTHIECKUX
MO3UIMH, NTy0Ke NOHATh HCTOPUYECKOE N3MEHEHNE (QYHKIUI 3TOT0 3aKOHa — OT 00001101l 10 OOBSICHSIOIIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI 0 BXKHEHWIIINX BEILIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a TAKXKE O XUMHUECKUX PEaKIUsIX, UX
CYLIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTEKaHUs NonoiaHseTcs B Kypcax 10 u 11 kinaccoB aneMeHTaMu cofepkaHusl, UMEIOINUMU KYJIbTYPOJIOTHUECKUN U
MPUKJIAHON XapakTep. DTH 3HaAHUS CIIOCOOCTBYIOT MIOHUMAHUIO B3aUMOCBSI3H XUMHUH C JPYTHMHU HayKaMH, pacKpbIBaloT €€ poJib B I03HABATEIbHON U
MPAKTUYECKOH IEeATENILHOCTH YeJIOBeKa, CIOCOOCTBYIOT BOCIIUTAHHUIO YBa)KEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUIECKUX
MPWIOKEHUH XMMHUHU, TIOMOTAIOT BHITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX IIpoOiieMax, CBI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBATh MH(OPMAIIHIO ¥ IPUMEHSTD €€ [T MOTIOIHEHHSI 3HAHUH, pellICHHsI HHTEJUIEKTYaJIbHBIX U AKCTIEPUMEHTAIbHBIX
HCCIIeIOBATENbCKUX 3aJad. B 1enom cogepkanue yueGHoro npeamera « XuUMHs TaHHOTO YPOBHS U3y4EHHs OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00yJaroImuxcss MUPOBO33PEHUYECKOI OCHOBBI [Tl MOHUMaHUs HUI0cOPCKUX UIeH, TAKUX KaK: MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpPraHUYECKOT0 MHpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB X COCTABOM U CTPOEHHEM, TI03HABAEMOCTh MPUPOAHBIX SABJICHUH MMYTEM 3KCIIEpUMEHTA U
peLeHHsI TPOTUBOPEUNI MEX/1y HOBBIMHU (paKTaMU U TEOPETHUECKUMHU MPEINOCHITKaMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUH SKOJIOTHYECKUX
npobieM, a Takke MpodsieM cOepeeHHs YHEPreTUIECKUX PECYPCOB, ChIPhS, CO37aHNsI HOBBIX TEXHOJIOTHI U MaTEpUAIOB.



B nnane pemienus 3aa4 BOCIUTaHUS, Pa3BUTHA U COLUATM3AIMHN 00YYarOIIUXCs IPUHATHIE IPOTPAMMOM MO0 XMMHHU MOAXOJIbI K OMPeIeICHUIO
COJIEp>KaHUs ¥ TIOCTPOSHUS TIPeIMETa MPEAyCMATPUBAIOT (POPMHUPOBAHUE YHHUBEPCATBLHBIX YUCOHBIX NEHCTBUHN, HMEIOINX 0a30BOE 3HAUCHUE JIJIs
Pa3IMYHbIX BUJOB JIEATEIBHOCTH: pelleHus npolieM, MoucKa, aHaiau3a 1 00padoTku nHopManuu, HeOOXOAUMBIX JUIsl MPUOOPETEHUS OIbITa
MPAaKTUYECKOW U UCCIIEN0BATENBbCKON IEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMHMH.

B npakTuke npenojiaBaHusl XMMHUU Kak Ha ypOBHE OCHOBHOIO 00I11ero 00pa30BaHusl, TaK U Ha YPOBHE CPEJIHEr0 001ero oopa3zoBaHus, pu
ONPEIIEIICHUU COEPKATECILHON XapaKTEPUCTUKHU LEJIe N3YUYEeHHUs IIPEIMETa HalIPpaBICHUEM IIEPBOCTEIICHHOM 3HAYMMOCTH TPAJULIMOHHO IIPU3HAET CA
(dbopMHpOBaHKE OCHOB XMMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM 1eATEIbHOCTH YeJIOBeKa U KaK OJIHOTO U3
KOMITOHEHTOB MUPOBOM KyJlIbTYpbl. C METOJUYECKON TOUKH 3PEHUS TAKOM MOAX0/1 K ONPEEIICHUIO LIeIel N3Y4YEeHHU [IPEIMETA SIBISETCS BIIOJIHE
OIPAaB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIaBHBIMU LEISIMH U3ydeHHs TpeaMeTa « Xumus» Ha 6a3oBom yposHe (10 —11 ki1.) siBastroTCS:

e (opMupoBaHHE CUCTEMBl XUMUYECKMX 3HAHUN KaK BaKHEHIIEH COCTABIIAIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa, B OCHOBE KOTOPOH
JIeKaT KIIIOYEBBIE TIOHATHS, (yHIaMEHTAIbHBIC 3aKOHBI 1 TEOPUH XUMHH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHUE M IOHUMaHHUE CYITHOCTH
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJIEHHE C UICTOPUEN UX pPa3BUTUS U CTAHOBJICHUS;

. (1)0pMI/IpOBaHI/I€ " pa3BUTHC HpeI[CTaBJIeHI/IfI 0 HAYYHBIX METOJAaX IMO3HAHUA BCUICCTB U XUMHYCCKUX peaKuHﬁ, HGO6XOI[I/IMI)IX JJIsL
HpI/IO6peTeHI/I$I yMeHI/Iﬁ OpPUCHTHUPOBATHCSA B MUPEC BCIICCTB U XUMUUCCKHUX HBHGHHﬁ, HMCIOIIUX MCCTO B IIPUPOJIC, B HpaKTI/I‘ICCKOﬁ u
HOBCCI[HCBHOﬁ KHN3HU,

® pPa3BUTHC YMCHHﬁ U CIIOCOO0B ACATCIIBHOCTH, CBA3aHHBIX C Ha6J'II-O,[[eHI/IeM 1 00BSACHEHUEM XUMHYECKOTO OKCIICPUMCHTA, CO6J'IIOI[CHI/IeM
IpaBUJI 0€30I1acHOr0 O6paH_[eHI/IH C BCIICCTBaAMHU.

Hapsiny ¢ aTum, comepxaTenbHas XapakTepUCTHUKA LIeJel U 3a/1a4 U3ydeHHsI IpeIMeTa B IporpaMMe o XMMHUH YTOYHEHa U CKOPPEKTUPOBaHA B
COOTBETCTBUH C HOBBIMU NPUOPUTETAMH B CHCTEME CpeiHEero oo1iero oopa3zoBanus. Cero/iHs B MpENnogaBaHUU XUMHUU B OOJIbIIEH CTENIEHU OTHaETCA
MIPEIOYTEeHNE MPAKTUYECKON KOMIIOHEHTE CO/IePKaHUsI 00YUEeHHSI, OpPUEHTUPOBAHHOM Ha MOJITOTOBKY BBITYCKHUKA 00111e00pa30BaTeIbHOM
OpraHU3aIlly, BJIAJICIONIET0 HE HA0OPOM 3HaHUH, a PYHKITMOHATBHON IPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHHUSIMU aKTHBHOTO TIOJTYYCHHS 3HAHUN
Y IPUMEHEHUS UX B PEATbHON KU3HHU JIJISl PEIICHUS MPAKTHUECKUX 3a/1a4.

B cBs3u ¢ 3TUM IpH U3Yy4YCHUU TPEAMCTA «XHUMUI» JAOMUHHPYIOIICC 3HAUCHUC ano6peTa10T TaKHUC ICJIU U 3aJa4, KaK:

ajganTanus 06yqa101m/1xcsi K YCJIIOBUAM JUHAMUWYHO pa3dBUBAIOMICTOCA MHpPaA, (bOpMI/IpOBaHI/IC HHTCJICKTYAJIbHO pa3BHTOﬁ JIMYHOCTH, TOTOBOH K
caM006pa3013aHm0, COTPYAHUYECTBY, CAMOCTOATCIbHOMY IIPHUHATHUIO I'PaAMOTHBIX peHIeHI/Iﬁ B KOHKPETHBIX JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUECM,



(dbopMupoBaHre y 00yJaroImuXcs KIIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMITCTEHIINH ), UMEIOLIMX YHUBEPCATbHOE 3HAYEHHUE IS Pa3JINYHBIX BUIOB
NeSATeIbHOCTH: PELIeHHUs IpobieM, IOUCKa, aHaIu3a U 00paboTKU HH(pOpMaIK, HEOOXOAUMBIX JUIS IPUOOPETEHUS ONbITa IESTEILHOCTH, KOTOpast
3aHMMaeT B)KHOE MECTO B IIO3HAHWYU XMMUH, A TAKXKe /ISl OLIEHKH C TIO3UIMIA YKOJIOTUYECKON 0€30MMacCHOCTH XapaKTepa BIUSHUS BEIIECTB U
XMMHYECKHX MPOIECCOB HA OPraHU3M YeJIOBEKa M IPUPOIHYIO CPeLy;

pa3BUTHE [T03HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydaronIMXCsi: ClIOCOOHOCTH CaMOCTOSITENbHO IPHOOpETaTh
HOBBIE 3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMH, UCTIOIB30BaTh COBPEMEHHBIEC HH(POPMAITMOHHBIE TEXHOJIOTUHU IS TIOUCKA U
aHanM3a y4eOHON M HayYHO-TIOMYJISIPHON HH(OpMAIIMA XUMUYECKOTO CO/ICPIKaHUS;

(hopMUPOBaHHE U PA3BUTHE Y O0YUJAIONINXCS ACCOIMATUBHOTO M JIOTHYSCKOTO MBIIIJICHUS, HA0IF01aTeIbHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPBIC
0COOCHHO HEOOXOAMMBI, B YaCTHOCTH, TPY TUTAHUPOBAHUH U TIPOBEACHUH XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHKE y 00y4Jarommxcsi yOexIEHHOCTH B TYMaHHCTUIECKOM HANPaBICHHOCTH XUMHUH, €€ BXKHOW POJIH B PELICHUHU TII00aTBHBIX MTPOOIeM
palMoOHAIBHOIO IPUPOAONOIb30BAHUS, TOMOJIHEHUS SHEPTETUYECKUX PECYPCOB U COXPAHEHUS PUPOHOTO PABHOBECHSI, 0CO3HAHHSI HEOOXO0AUMOCTH
0epe’KHOTO OTHOIIEHHSI K MPUPOJIE U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETEHHS ONbITa UCIOIB30BAHUS TIOTYICHHBIX 3HAHUHN JIJISI TIPUHSTUS
IPAMOTHBIX PELIEHUM B CUTYyalUAX, CBA3AHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B yueOHOM I1aHe cpepHero oo1ero oopazoBaHus IpeaMeT «XuMus» 0a30BOro ypoBHS BXOAUT B COCTaB NpeAMETHON o0nacTu «EcTecTBEHHO-
Hay4yHbIE MTPEIMETHI.

OO1ee 9ncio 9acoB, OTBEIEHHBIX JIJIS U3YUSHUSI XUMHH, Ha 0230BOM YPOBHE CpeIHETO 00mIero oopa3oBanus, coctaiseT 68 gacos: B 10 kiracce — 34
yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezernto).

COJEP/)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHUH



IIpenMeT opraHuYeCcKO XUMUK: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYCHHUE B ITOJIYYCHUH HOBBIX BEILECTB U MaTepuayioB. Teopus cTpoeHus
opranuueckux coequHeHuit A. M. ByrnepoBa, e€ ocHOBHBIE TIoJ0keHUA. CTPYKTYpHbIE (hOPMYJIBI OPraHUYECKUX BEIIECTB. [ OMOIOTHs, H30MepHsL.
XUMHYECKas CBA3b B OPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o KIaccuPpuKaIy OpraHuIecKuX BerecTB. HOMEHKIaTypa opraHnuecKux COSIUHECHMA (CUCTeMaTHYeCcKas) U TPUBUAIBHBIC Ha3BaHUS
BOXKHEUIIUX MPEACTABUTENIECH KJIACCOB OPraHUYECKUX BEILECTB.

DKCHEepUMEHTAIBHBIC METObI U3yUEHUS BEIIECTB U UX MPEBPAILICHUI: O3HAKOMJICHHE C 00pa3iaMy OpraHUYeCKUX BEIIECTB U MaTepuaiaMH Ha UX
OCHOBE, MOJICIIMPOBAHKUE MOJIEKYJI OPTaHUYECKUX BEUIECTB, HAOJIOIEHNE U OMMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX
BEIIECTB MPU HarpeBaHuH (IUIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesonopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUM psAll. MeTaH U 3TaH — MPOCTEUIIINE TPEACTABUTENN AJTKAHOB: (PU3MUECKUE U XUMUUYECKHE CBOMCTBA
(peakiuu 3aMeIIeHUs ¥ TOPEHUs), HAXO0KICHHUE B IIPUPO/IE, TIOJYUCHHUE U IPUMEHEHHUE.

AJKeHBI: cOCTaB U CTPOCHHC, TOMOJIOTHYECKHI pAA. OTUJICH U IMPOIUJICH — HpOCTCfIIHHG NpeaACTaBUTCIIN AJIKCHOB! (1)I/ISI/I‘ICCKI/I€ 1 XUMHWYCCKHUEC
CBOMCTBA (peaKIII/II/I THAPUPOBAHUA, TAJIOTCHUPOBAHUSA, THAPATALIUNA, OKUCJICHUA U HOHI/IMepI/IBaHI/II/I), IMOJIYUYCHHUEC U IPUMCHCHUC.

Ankanuensl: OyragueH-1,3 u MmetunoyragaueH-1,3: cTpoeHne, BaXKHEHUIIINEe XUMUYECKHUE CBOMCTBA (peakius moaumMepusammn). [lonyduenue
CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTMUECKUH psil. ALIETHIIEH — IPOCTENIIINIA MTPEeICTaBUTENb aJJKHHOB: COCTaB, CTPOCHUE, (PU3UUYECKUE
1 XUMHUYECKUE CBOMCTBA (peaklMK TUAPUPOBaHNs, TaJOTeHUPOBAaHUS, THAPATAIINH, TOPEHHS ), TOJIyU€HUE U IPUMEHEHHE.

Apensl. ben3zoun: cocras, cTpoeHue, pu3nveckre 1 XUMHUUECKHUE CBOMCTBA (peaKkIMy rajJoreHUpOBaHus U HUTPOBAHMSI ), IOJTyYEHHE U
npumMeHenue. Toryon: cocmas, cmpoenue, usuieckue u Xumuieckue ceotcmea (peakyuu 2ai02eHUpO8aHUs U HUMpPOBAHUs), NoIy4eHue u
npumenerue. TOKCUUHOCTb apeHOB. I 'eHeTHUecKast CBSI3b MEXy YIJIEBOAOPOJAMH, IPUHAIEKAUMH K Pa3IMUHBIM KJIaccaM.

[TpupoHbIe HCTOYHHUKH YTIeBOAOPOAOB. [Ipupoanslii ra3 u nomnytHele HeTsiHbIe ra3sl. HedTh u €€ npoucxoxaenue. Criocodsl nepepaboTku He(TH:
MePETrOHKA, KPEKUHT (TEPMUYECKHH, KaTaTuTHUeCKUii), muponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.
KameHHbI1 yrosib 1 NpoIyKThl €ro nepepadoTKu.

DKCNEepUMEHTAITBHBIE METO I N3yUEHUS BEIIECTB U UX MIPEBPAIICHHUI: 03HAKOMIJICHHE C 00pa3IiaMu IJIaCTMACC, KAYIYKOB U PE3WHBI, KOJUICKITUU
«Hed1b» 11 «YTOMIBY, MOJIETHUPOBAHHE MOJIEKYJ YTJIEBOAOPOIOB M TAJIOT€HOIIPOU3BOIHBIX, POBEACHNE IPAKTHUECKON paOOThI: TOTyYeHHE STUIICHA U
H3YyYEHHUE ETO CBOMCTB.

Pacuérhrle 3agaun.



Brruncnenus no ypaBHEHUIO XUMHUECKOHN peakiuu (Macchl, 00b€Ma, KOJIMYECTBA HCXOIHOTO BEIIECTBA WM MPOIYKTa PEaKlUy M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEILIECTB MJIU MIPOJYKTOB PEAKIUH).

KHCJ’IOPOI[CO[[QP)K&IIII/IG OpPraHu4eCKue COCAUHECHU A

HpeHeHBHBIe OIHOATOMHBIC CIIMPTHI. MeTaHoi u 3TaHOI: CTPOCHUC, (1)I/ISI/II-I€CKI/IC 1 XUMHYECKHE CBOMCTBA (peaKLII/II/I C aKTMBHBIMHU MCTaJlJlaMU,
rajJorcHoBoaA0OpoJaamMu, ropeHHe), IIPUMEHCHUC. BOI[OpOI[HBIe CBA3H MCIKIAY MOJICKYJIaMHU CIIMPTOB. I[eI;'ICTBI/Ie MCTAaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M
YCJIOBCKaA.

MHoroatoMHbI€ CIIUPTHI. OTHICHTJIMKOJb U TIIMOCPUH: CTPOCHUC, (1)I/I3I/I‘IGCKI/IG U XUMHYECKHE CBOMCTBA (B3aHMOﬂeﬁCTBHC CO IICJI0OYHBIMHU
MCTaJlJIaMH, KAYCCTBCHHAA PCAKIIUA HAa MHOI'OATOMHLBIC CHI/IpTH). HeﬁCTBHe Ha OpraHru3M 4CJIOBCKaA. HpI/IMeHeHI/Ie rIMOCpruHa U 9TUJICHTJIUKOJIA.

®eHoIt: CTpOoeHUE MOJIEKYJIBI, PU3NYECKHE U XUMHUYECKHe cBoiicTBa. TokcuuHocTh (eHona. [lpumenenune genona.

Anberuasl u kemoHsl. QopMabAeThl, aleTalbICTH/I: CTPOCHUE, (PU3HUecKie 1 XUMUYECKHE CBOWCTBA (PEaKIIUU OKHCIICHUS U BOCCTAHOBIJICHUS,
KAauyeCTBEHHbIE PEAKIINH ), TIOJYyYEHHE U IPUMEHEHUE.

OHOOCHOBHBIE IIpE/IeNIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbHHAS M YKCYCHAs! KUCIIOTHI: CTPOCHHE, PU3NUECKUE U XMMUYECKHE CBOWCTBA (CBOMCTBA,
o01mue 71 Kjlacca KUCJIOT, peakiys dTepuduKalim), nojydyeHue u npumenenue. CteaprHoBas U OJIEMHOBAsI KMCIOTHI KaK MPEJCTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOLIIEe AEHCTBHE.

CroxHble 3(upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ' maponu3 cnoxxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [IpuMmenenne Kupos.
buonoruueckas posb )KUPOB.

VYraeBojpsl: cocTaB, KiIaccu(ukanus yrieBo1oB (MOHO-, AU- U MoJMcaxapuabl). [ Troko3a — npocteiimunii MOHOcaxapul: 0COOEHHOCTH CTPOESHHUS
MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aumoeiicTeue ¢ ruapokcugom Meau(Il), okucnenne ammuaunbiM pacTBopoM okcua cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHHE TIIFOKO3bI), HAX0XKJIEHHE B IPUPOJE, IPUMEHEHUE, Onoaoruyeckas poib. @orocuHTe3. @pyKkTo3a Kak H30MeEp TITHOKO3bI.

Kpaxman u nemironosa kak npupoHbie noaumepbl. CTpoeHHe Kpaxmaia U 1esi1o103bl. dusnueckrue u XUMUYECKUe CBOMCTBA Kpaxmaia (THAPOIIn3,
KaueCTBEHHAs PEAKITUS C HOJIOM).

DKcrnepuMeHTaIbHbIE METO/IbI M3YUEHHS BEIIECTB U UX MPEBPALLEHUI: TpoBeieHre, HAOII0AeHHE U ONMCaHNe AEMOHCTPALMOHHBIX ONBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJTHOATOMHBIX CIIMPTOB (OKUCIIEHHE dTaHoa okcuaoM Meau(Il)), MHoroaroMHbIX CIUpPTOB (B3aMMOECTBHE
riuuepuHa ¢ rugpokcusiom Meau(1l)), anpaernion (okucaeHrne aMMruadHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(ll), B3aumoeiicraue
KpaxMaja ¢ HOJI0OM), TPOBEACHUE MPAKTUIECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOW KHCIIOTHI.

PacuérHrble 3aaun.



Brruncnenus no ypaBHEHUIO XUMHUECKOHN peakiuu (Macchl, 00b€Ma, KOJIMYECTBA HCXOIHOTO BEIIECTBA WM MPOIYKTa PEaKlUy M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WM MIPOYKTOB PEAKIUN).

A3oTconepiKalire OpraHu4IecKUe COSANHCHHUSI.

AMUHOKHCIIOTHI KaKk aM(pOTepHbIe OpraHndeckue coeAnHeHus. Pu3nveckrue 1 XMMUYECKHE CBOMCTBA AMUHOKHUCIIOT (Ha IpUMeEpe TIIHIIKMHA).
buonornueckoe 3HaueHHE aMHUHOKUCIIOT. IlenTuapt.

benku kak npupoHbIe BBICOKOMOJIEKYIISIpHbIE coeiMHEeHUs. [IlepBuuHas, BTOpu4Has U TpeTU4YHasi CTPYKTypa 0enkoB. XMMHUYECKUE CBOWCTBA OENIKOB:
THJIPOJIN3, ACHATYPAlUsl, KAYECTBECHHbBIC PEaKIINU Ha OCIKH.

DKcIepUMEHTaIbHBIE METO/IbI M3YUSHHSI BEIECTB U MX MPEBPALICHNN: HAOIIOICHHE U OMTUCAHNE JIEMOHCTPAIIMOHHBIX ONBITOB: IEHATYpaIs OSIKOB
IIPU HarpEeBaHUH, [IBETHbIE PEAKIIUU OCIIKOB.

BLICOKOMOJIQKyJIﬂprIe CoeANMHCHUHA

OCHOBHBIE TTOHSTHSA XUMHH BBICOKOMOJICKYJIAPHBIX COCJIMHCHUI: MOHOMCD, IMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMEPHU3AllNH, CPCAHAA
MOJICKYJISIpHAast Macca. OCHOBHBIC MCTOAbI CUHTC3a BBICOKOMOJICKYIISIPDHBIX COCJIMHECHUN — MMOJIUMEpHU3alHAa U ITOJIMKOHACHCAIHA.

BKCHepI/IMeHTaJ'IBHBIe METOJbI U3YUCHUA BCIICCTB U UX npeBpameHHﬁ: O3HAKOMJICHHUEC C O6pa3I_IaMI/I MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH,
IracTMacc, KayudyKoB.

MexnpenMeTHbIE CBS3U.

Peanuzarust MexXpeIMETHBIX CBSI3€H MpU U3yYEHUN OpraHndecKkor Xxumuu B 10 Ki1acce OCyIecTBIsETCS Yepe3 UCIIOIb30BaHNEe KaK 00X
€CTECTBEHHO-HAYYHBIX MMOHATUM, TaK U MOHATUMN, SIBIISIOMIMXCA CUCTEMHBIMU TSI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mme ecTecTBEeHHO-HAYYHBIC IOHATHS: SIBJICHUE, HAYYHBIN (PaKT, TUNIOTE3a, 3aKOH, TEOPHUs, aHaTIU3, CHHTE3, KITaCCU(UKAIIHS, TIEPUOTUIHOCTb,
Ha0II0/IeHNE, M3MEpPEHNe, IKCIIEPUMEHT, MOICITHPOBAHUE.

dusnka: MaTepusi, JHEPTHUsl, Macca, aToM, MIEKTPOH, MOJIEKYJIa, SHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEJ0, 00bEM, arperaTHOE COCTOSTHUE BEIIECTRA,
(bu3UYeCKre BETUIMHBI U SIUHUIIBI X U3MEPCHHUS.

buonorus: xierka, opranusm, ouocepa, 0OMEH BEIIeCTB B OpraHu3Me, (POTOCHHTE3, OMOJIOTNYEeCKU aKTUBHBIE BelIecTBa (OSIIKH, YTIIeBOIBI, JKUPBHI,
(bepMeHTHI).

I'eorpadus: MuHepasbl, TOpHbIE TIOPO/IbI, ITOJIE3HBIE HCKOMIAEMbIE, TOILIUBO, PECYPCHI.



TexHoorus: IMUIIEBBIC ITPOAYKTBI, OCHOBEI pallMOHAJIBHOI'O IIMTAHUSA, MOIOIIUE CPEACTBA, JICKAPCTBCHHBIC U KOCMCTHYCCKHUE IIPCIIapaThl, MaTCpHaJIbl
N3 UCKYCCTBCHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJTACC

OBLIASA U HEOPTAHUYECKAS XUMUA

TCOPETI/I‘IECKI/IE OCHOBbI XMMHH

XUMHYECKUH 371eMeHT. ATOM. SIIpo aToMa, U30TOITbL. DIIEKTPOHHAs 000104Ka. DHEPreTUIeCKUe YPOBHHU, MOyPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHus 3JIEKTPOHOB IO OpOUTAJIAM B @TOMAaX 3JIEMEHTOB IEPBBIX YETHIPEX NMEPUOJIOB. DIEKTPOHHAS KOHPUTypauus
aTOMOB.

[lepuoanueckuii 3axoH u [lepuoanueckas cuctema xumudeckux neMeHToB /. V1. MenaeneeBa. CBs3b nepuoanyeckoro 3akoHa u Ilepuognueckoit
CUCTEMBI XUMHUYeCKUX 31eMeHTOB J[. 1. MeHneneeBa ¢ COBpeMEHHOM TeOpuel CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMU IPOCTHIX M CJIOXKHBIX BEIIECTB 110 IpyNaM U nepuojam. 3HaueHue MepHogMUECKOro 3aK0OHa B Pa3BUTHH HAYKU.

CrpoeHue BelecTBa. XUMHUECKas CBsI3b. BUJIbl XMMHUYECKOH CBsI3U (KOBAJIEHTHAs HENOJISIpHAs U MOJISIpHAsi, HIOHHAs!, MeTaJulndeckas). MexaHu3Mel
o0pa30BaHMs KOBAJICHTHOW XMMHYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-aKIeNTOpHbIN). BogopoaHas cBs3b. BaneHTHOCT. DNEeKTpOOTpHIATETBHOCTb.
Crenenb okucieHus. MIoHbI: KaTHOHBI U @HUOHBI.

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAIIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT THIA KPUCTAIUNINYECKON PEIETKH.

Ilonstue o JAUCIICPCHBIX CUCTCMAX. HcTtuHHBIE U KOJIIOUIHBIE PacTBOPBLI. MaccoBas 1011 BellleCTBa B pacTBopcC.

KHaCCI/I(i)I/IKaHI/ISI HCOPTraHNYCCKUX COG)II/IHeHI/II\/'I. HOMeHKJ'IaTypa HCOPTraHNMYCCKUX BCIICCTB. I'ereTmueckas cBsI3b HEOPTaHNYCCKUX BECIICCTB,
IMpHUHAJICKAIINUX K pa3JIMYHBIM Kj1acCaM.

Xumnyeckas peakuus. Knaccupukanus XMMHUECKUX peaklUii B HEOPraHMYECKOM U OpraHM4ecKoi XUMUU. 3aKOH COXPAHEHHS MacChl BELIECTB, 3aKOH
COXpaHEHUs U MPEBPAILCHUS YJHEPTUU IPU XUMHUECKUX PEAKIMIX.



CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3nyHbIX (pakTopoB. OOpaTuMble peakiuu. XuMuieckoe paBHoBecre. GakTopbl, BIUSIONINE HA COCTOSHUE
xumuueckoro paBHoBecus. [Ipunnun Jle [latense.

QHCKTpOHHTI/I‘ICCKaH Jucconuanms. CunbHBIC U c1a0ble SJICKTPOJINTHI. Cpena BOAHBIX PAaCTBOPOB BCIICCTB: KHUCJIad, HeﬁTpaanasI, micJI04YHas.
OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKkunu.

DKclepUMEeHTAIbHbIE METO/Ibl M3YUEHMsI BELIECTB U MX MPEBpalleHui: 1eMoHcTpanus Tadbiuy «llepuonuyeckas cucreMa XMUMHUUYECKUX 3J1eMEHTOB J1.
. MenneneeBay, n3ydeHue MoIeel KPUCTAUTMUECKUX PEIIETOK, HAOIIOICHHE U OITUCAHNE IEMOHCTPAIIMOHHBIX U J1a00OPaTOPHBIX OMBITOB
(pa3noxxeHue nepokcua BOAOPoia B MPUCYTCTBUM KaTaln3aTopa, ONpeAeIeHNe Cpe/ibl paCTBOPOB BEILIECTB € IIOMOIIBIO YHUBEPCAIBHOTO
MH/IMKATOPa, peaKkIMi HOHHOro 0OMeHa), MPOBEICHUE NPAKTUUYECKOil paboThl «BiusHUEe pa3IuuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOHN peakiumy.

PacuérHble 3a/1a4un.

Pacuérel 0 ypaBHEHUSAM XUMHUYECKUX PEAKLUI, B TOM YHCIE TEPMOXUMHUYECKHE PACYETHI, PACUETHI C MCIIOJIB30BAHUEM ITOHATHUS «MAacCoBas 10JIs
BELICCTBAY.

Heopranuueckasi xumms

Hewmerannsl. [Tonoxenne HemetayuioB B [leproauueckoii cucreme Xumuueckux sieMeHToB . 1. MenaeneeBa 1 0coOOEHHOCTH CTPOEHHs aTOMOB.
dusnueckue cBoiicTBa HeMETAIIIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMeEpe KUCI0poAaa, cephl, pocdopa u yriaepoaa).

XUMHUYECKHe CBOMCTBA BaXKHEHUIIIMX HEMETAJUIOB (TaJIOr€HOB, Cephl, a30Ta, (pocdopa, yriepoaa U KpeMHUs) U UX COSMHEHUH (OKCHIIOB,
KHCIIOPOJICOAEPKALUX KUCIIOT, BOJOPOIHBIX COEUHEHHM).

[IprMeHeHne BAXKHEUIINX HEMETAIUIOB U UX COCUHEHUN.

Mertainnsl. [lonoxxenue meramnos B [lepuoanueckoii cucteme xumuueckux 3neMeHToB /1. Y. MenneneeBa. OCOOEHHOCTH CTPOECHHUS 3IEKTPOHHBIX
000s04eK aToMOB MeTaiioB. O6ume pusnueckue cBoiictsa MetaioB. CIIIaBbl METALIOB. DIEKTPOXUMHUYECKUH Psi/i HAPSHKEHUI METaJIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX METAJUIOB (HATPUH, KAIUHA, KalIbIMii, MATHUA, ATFOMUHHM, IIUHK, XPOM, Kelle30, MEJlb) U UX COCTUHECHHIA.
O6mue ciocoObl moydeHus: MeTauioB. [[puMeHeHne MeTamuioB B OBITY U TEXHUKE.

3KCHepI/IMCHTaJIBHBIC MCTOJbI U3YUCHUA BCUICCTB U UX HpCBpaH_[CHI/II\/'IZ N3YUYCHHUC KOJUICKIITUU «MeTamnsl u CIIJIaBbI», O6p8.3LIOB HEMETAJIJIOB, pCHICHUC
OKCIICPUMCHTAJIBHBIX 3a/1a4, Ha6J'IIO)IeHHe M OIIMCAHHUEC JEMOHCTPALIMOHHBIX U na6opaTopH51x OIIBITOB (BSaHMOHeﬁCTBHe THAPOKCHU A aJIlOMUHUA C
pacTBOpaMu KHCJIOT U menorleﬁ, KauC€CTBCHHBIC PCAKIIMN HAa KATUOHBI MeTaJ'IJ'IOB).

PacuéTtHble 3a1a4n.



PacuéTel Mmacchl BCIICCTBA UJIN 00BEMa ra3oB I10 HU3BCCTHOMY KOJIUMYECTBY BEIICCTBA, MACCC UIN 06’BéMy OAHOI'0 U3 Y4aCTBYIOIIHX B pCaKIINN
BCIICCTB, paC‘IéTBI MacCChbI (O6”béMa, KOJIMYECTBa BeI_HeCTBa) IIPOAYKTOB pC€aKIun, €CJIU OAHO U3 BEHICCTB UMCCT ITPUMCECH.

XuMud " )KHU3Hb

Posb xumun B 00ecrieueHU KOJIOTUIECKON, JHEPTETUYECKON U MTUIIEBON OE30MMaCHOCTH, PA3BUTHUU MeIUIIUHBL. [IOHSATHE 0 HAYYHBIX METOIaX
MMO3HAHUS BEUIECTB U XUMUYECKUX PEAKLIUM.

HpeHCTaBHGHI/IH 00 O6H_II/IX HAaYYHBIX IPUHOUIIAX ITPOMBIINIJIICHHOI'O ITOJYUYCHUA BaKHEHIIINX BCIICCTB.

YenoBek B MHUPE BCIICCTB U MAaTCPUAJIOB: Ba)KHEHIIIME CTPOUTCIIBHBIC MaTCPpUAJIbl, KOHCTPYKIIMOHHBIC MAaTCpHUaJibl, KpaCKH, CTCKJIO, KCpaMUKa,
MaTCpHraJbl OJIA OJICKTPOHUKHU, HAHOMATCPHAJIbl, OPTaHUYCCKHUEC 1 MUHCPAJIbHBIC y,[[06peHI/I5I.

XUMHS U 3A0POBLEC YCIIOBCKA: IpaBUJia HCIIOJIb30BaAHUA JICKAPCTBCHHBIX IIPCIIapaTOB, IIpaBUJIa 0€30I1aCHOI0 MCIT0JIb30BaHUs [perapaToB OBITOBOM
XMMHH B TTIOBCEJHECBHOM JKU3HU.

MexnpenMeTHbIe CBS3U.

Peanu3zanus MeXNpeaMETHBIX CBA3EH MPH U3y4eHUH 00IIel U HeopraHndeckoi XMMHHU B 11 Kitacce OCyIecTBIIsIeTCs Yepe3 UCII0Ib30BaHUE KaK
OOIINX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHITHUH, SBISIOUIMXCS CUCTEMHBIMU JJIs1 OTJENIbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO6mme ecTecTBEeHHO-HAYYHBIC MOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJIN3, CUHTE3, KJIIACCU(PUKALIHS, IEPUOANIHOCTD, HAOIIOICHHE,
SKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE, SBJICHHE.

@duznka: MaTepus, SJHEPrus, Macca, aToM, MNIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAINOAKTUBHOCTh, MOJIEKYJIA, YHEPTETUUECKUI YPOBEHb,
BELIECTBO, TENI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKHE BEIMUNHBI U €MHUIIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: kierka, opraHusm, sKocucTemMa, buocdepa, MaKpo- U MUKPOIJIEMEHTHI, BATAMHHBI, 0OOMEH BEILIECTB B OpraHU3Me.
I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOTIINBO, PECYPCHI.

TexHomorus: XUMHUYECKas MPOMBIINIJICHHOCTb, METAJLIIYPIrus, IPOU3BOJACTBO CTPOUTCIIbHBIX MAaTCPUATIOB, CEIIbCKOXO031CTBEHHOE IpOU3BOJACTBO,
MUIICBas IMPOMBIINIJICHHOCTD, (bapMaI_[eBTI/IquKaSI MPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMETHYCCKUX ITPEIIapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTCpHraIOB, DJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTECXHOJOTHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOIT'PAMMBI 110 XUMMWU HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUIA



JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUsSI 00YyJaIOIUMUCS IPOrPaMM CPETHETO 00IIero 00pa3oBaHus (JINYHOCTHBIM,
METAINpPEeIMETHBIM U TIPeMETHBIM). HayuyHO-MeToanueckol OCHOBOH ISl pa3pa0dO0TKHU TUNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS IPOTPAMM CPEIHETO
o0111ero oOpa3oBaHusl SIBISETCS CUCTEMHO-ACITEIIBHOCTHBIN MOIXO/I.

B cooTBeTCTBUU C CUCTEMHO-EATEIbHOCTHLIM ITOIXO0JI0M B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB OCBOCHHUS ITPEAMCTA «XUMHU» HA YPOBHE CpCAHCTO
O6I.I.[CFO O6pa30BaHI/I5{ BBIJICJICHBI CIICAYIOINE COCTABIIAIOIINC:

0CO3HaHHE 00YYaIOUIMMUCS POCCUMCKON I'PaX/1aHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;
HaJIM4YMe MOTHBALIUU K 00YUEHUIO;
I[EJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCIKICHUH IMIHOCTH Ha OCHOBE KITIOUCBBIX IICHHOCTEH M HCTOPUICCKUX TPAIUIIUN 0a30BOH HAYKH XMMHUH,

TOTOBHOCTH U CHOCO6HOCTI) o6yqaloumxcs{ pYKOBOI[CTBOBaTI)CH B CBOCI\/JI ACATCIIPHOCTU LIEHHOCTHO-CMBICJIOBBIMHA yCTaHOBKaMI/I, HpI/ICYHII/IMI/I
LIETIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIN4YUC IPABOCO3HAHUA AKOJIOTHYECKOH KYJIbTYPBI U CITOCOOHOCTH CTaBUTh HEJIN U CTPOUTD KU3HCHHBIC ITJIAHBI.

JImyHOCTHBIE pe3yiIbTaThl OCBOCHUA MPEAMETA «X MU JOCTUTAaOTCA B CAMHCTBC yqe6H0171 U BOCIIHUTATEIIbHOMN ACATCIIBHOCTU B COOTBECTCTBHH C
T'YMaHHUCTHUYCCKUMHU, COOUOKYJIbTYPHBIMU, IYXOBHO-HPABCTBCHHBIMU LHEHHOCTAMU U HACATaMH pOCCHfICKOFO rpaxaaHCKoro O6HICCTBa, IPHUHATBIMU B
O6I_I_ICCTBG HOpMaMH U IIpaBUJIaMU ITOBEACHUA, CHOCO6CTBYIOH_II/IMI/I nponeccaM CaMOIIO3HAHUS, CAMOPa3BUTHUSA U HPABCTBECHHOI'O CTAHOBJICHUA
JIMYHOCTHU 06yqa1011mxc;{.

JInyHOCTHBIE PE3yJIbTaTbl OCBOCHUA MPECAMETA «XUMHU OTpaxXaroT C(I)OpMI/IpOBaHHOCTB OITbITa MMO3HABATEILHON U HpaKTH‘{CCKOﬁ ACATCIIBHOCTHU
o6yqa101u1/1xc;1 1o peain3anu NMpUHATBIX B O6IJ.I€CTB€ HCHHOCTCﬁ, B TOM YMCJIC B 4aCTH:

1) rpamIaHCKOr0 BOCIUTAHMS
0CO3HaHHUs 00Yy4JaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX ITPaB M 00sI3aHHOCTEH, YBaXKEHHsSI K 3aKOHY U IIPABOIOPAIKY;

NpEACTABJICHUA O COUAJIBHBIX HOPpMAX U IpaBUJIaX MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCEC,



TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTHU IIPHU CO3TAaHUHN y‘le6HBIX IIPOCKTOB, PCIICHUHA y‘-IC6HBIX M IIO3HABAaTCJIbHBIX 3a/1a4, BBIIIOJTHCHHUN
XUMHYECKUX SKCIICPUMECHTOB;

CIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTBI JPYTUX MPH aHAJIN3€ PA3ITUYHBIX BHJIOB YU€OHOH 1A TEIbHOCTH;
2) NaTPUOTHYECKOI0 BOCTIMTAHMS
HECHHOCTHOI'O OTHOICHUA K HCTOPUICCKOMY U HAYYHOMY HACJICIUIO OTCUECTBEHHOU XUMUH,;

YBaXXCHUA K ITPOLCCCY TBOPUCCTBA B obnactu TCOPHU U MPAKTUYCCKOI0 NPUMCHCHHA XUMUH, OCO3HAHUA TOT'O, UTO JOCTHIKCHUSA HAYKU €CTh PE3YJIbTaT
JJIIUTCIIBHBIX HEI6JHOIICHI/II71, KPOIIOTJIMUBLIX OKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOT'O TpyAa y‘-IéHBIX H IMPAKTUKOB,

WHTEpeca ¥ MO03HABATEIbHBIX MOTHBOB B IMOJYYEHUHU U MTOCJIEIYIONIEM aHAIN3€e HH(POPMAIIUU O MEPETOBBIX JOCTHKEHHSIX COBPEMEHHOM
OTCUYCCTBCHHOM XHMMHUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
HpaBCTBeHHOFO CO3HaHUus, OTUYCCKOI'O ITIOBCACHN A,

CIIOCOOHOCTH OLCHUBATb CUTyalluH, CBA3AHHBLIC C XUMUUYCCKHUMU ABJICHUAMU, 1 IPUHUMATb OCO3HAHHBIC PCIICHHWA, OPUCHTUPYSACH HA MOPaJIbHO-
HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLIEHUBATh CBOE MOBEAEHUE U MOCTYIKM CBOMX TOBAPHUILEH C MO3ULIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUAN 3THX
MOCTYIKOB;

4) popMupoBaHMA KYJIbTYPHI 310POBb:

MTOHMMAaHHUS LIEHHOCTEN 3J0pOBOro U 0€30MacHOro oopasa Ku3HHU, He0OOXOJUMOCTH OTBETCTBEHHOT'O OTHOILEHUS! K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

CO6HIO,Z[CHI/I$I paBuJI 0e30I1acHOro 06pameHI/1;1 C BCIICCTBAMHU B 6B1Ty, HOBCGﬂHCBHOﬁ JKH3HHU U B prnOBOfI ACATCIIBHOCTH,
IMOHUMaHUW EHHOCTH MPaBUJI MHAUBUAYAJIbHOI'O U KOJUICKTUBHOI'O 0e30macHOTO MOBCACHUA B CUTyallUAX, YTPOKAIOIHUX 3J0POBbIO U JKU3HU J'IIO)ICﬁ;
OCO3HaHUusA HOCJ'ICI[CTBI/Iﬁ " HCTIpUATUSA BPCAHBIX IIPUBLIUCK (YHOTpC6J'IeHI/I$I AJIKOT'0JId, HAPKOTUKOB, KypeHI/Iﬂ);

5) TpyaoBOro BocniuTaHusA:



KOMMYHHKaTHBHOfI KOMIICTCHTHOCTH B yLIe6HO-I/ICCJ'IeI[OBaTeJ'IBCKOI\/’I JACATCIIbHOCTH, O6H.I€CTBCHHO l'IOJ'IC3HOI>i, TBOp‘lGCKOﬁ U JpYTIux BUAAX
JACATCIIBHOCTH,

YCTaHOBKM HAa aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3aJ]1ay COLIMAIbHOM HANPaBICHHOCTH (B paMKaxX CBOEro KJIacca, IIKOJbI);
MHTEpeca K MPaKTHIECKOMY U3YUeHHIO MPOoQeCcCHil pa3IMuHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN MO XUMUH;
YBAXKEHUS K TPYLY, JIFOJSAM TPyAa U PE3YIbTATaM TPYJAOBOM AEATEIIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAILHOW TPaeKTOPUH 00pa3oBaHus, Oyaymiei mpodeccuu u pean3auui COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIEeCTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMSI:

9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOMICHUS K IPUPO/IC, KAaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MMOHUMAHUS IJ100aJIbHOTO XapaKTepa SKOJOTHYECKUX TTPOOIeM, BIMSHUS SKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAILHON CPE/Ibl;
OCO3HaAHUA HCO6XOI[I/IMOCTI/I HUCITIOJIB30BAHU S I[OCTI/I)KCHI/Iﬁ XUMHHU I PEIICHHA BOIIPOCOB PALIMOHAIBHOI'O IMTPHUPOAOITIOJIB30BaHM,

aKTUBHOT'O HETIPUATHUS AEUCTBUMN, MPUHOCSILIUX BPEJ OKpYKarollel NpUpPOJHON cpesie, YMEHHUs TPOrHO3UPOBATh HEOIArONPHUATHBIE HKOJIOTMYECKHE
ITOCJIEICTBUS IIPEAIIPUHUMAEMBIX IEUCTBUI U NPEJOTBPAILAT HUX;

HAJIWYHS Pa3BUTOTO SKOJIOTUYECKOTO MBIIIJICHHS, YKOJIOTHUECKON KYJIBTYPHI, OIBITA IEATEITLHOCTH SKOJIOTUIECKON HAIIPABICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCSI MU B TIO3HABATENIbHONW, KOMMYHHUKATUBHOW U COIIMATILHOM NMPAKTHKE, CHOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSITh
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:
c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOHN MPaKTUKH;

MOHUMAaHHUS crieNu(UKA XUMHUH KaK HayKHd, OCO3HAaHUA €€ posid B (GOPMHUPOBAHUH PAIIIOHATBHOIO HAYYHOT'O MBIIIJIEHUS, CO3JaH WU LIEIOCTHOTO
npe/cTaBiIeHNus 00 OKpYKarollleM MHUpE Kak O €IMHCTBE MPUPO/IbI M YEIIOBEKa, B TO3HAHUU NMPUPOJIHBIX 3aKOHOMEPHOCTEH U peleHuH podiiemMm
COXpaHEHUs IIPUPOJTHOTO PABHOBECHS;

yOSXIEHHOCTH B 0000 3HAYMMOCTH XMMHUU JIJIs1 COBPEMEHHOM IIMBUIM3ALMU: B €€ TYMaHUCTUUYECKON HANpPaBIEHHOCTH U BaXKHOM POJIM B CO3/1aHUU
HOBOM 0a3bl MaTepHaIbHON KYJIbTYpPBI, PELICHUH IT100aIbHBIX TPOOJIEM YCTONYMBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOM, DHEPI€TUYECKOM, MUIIIEBON
Y 9KOJIOTMYecKoi 6€30IacCHOCTH, B pa3BUTHH MEAULIMHBI, 00ECIIEUEHUH YCIIOBHM YCIIEIIHOTO TPYy/a U SKOJIOTHYECKU KOM(OPTHON KU3HU KaXI0TO
yjicHa O0IIEeCTBA;



GCTGCTBGHHO-HaquOﬁ T'paMOTHOCTH: TIOHUMAaHUA CYIIHOCTH MECTOAO0B ITIO3HAHUS, UCII0JIB3YEMBIX B €CTCCTBCHHBIX HAaYyKaXx, CIIOCOOHOCTH HMCIT0JIL30BaTh
MMOJIy4aCMBbIC 3HAHUS JI aHaIn3a U OOBSCHCHHS SIBICHUI OKpYyXKXaromero Myupa u mporucxoJdauunx B HEM HSMGHGHHﬁ, YMCHHA ACTIAaTh 000CHOBaHHBIE
3aKJIFOYCHHA Ha OCHOBC HAaYYHBIX (baKTOB U UMCIOIHXCA JAaHHBIX C LCJIBIO MTOJYUCHUA JOCTOBCPHBIX BHIBOAOB;

CITIOCOOHOCTH CaMOCTOSATENLHO HCII0IL30BaTh XUMHYECKHE 3HAHUS AJI pCIICHUA HpO6J’I€M B pCaJIbHBIX JKU3HCHHBIX CUTYalUIX;
HHTCPCCA K IMTO3HAHUIO U HCCIIeT0BaTEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHIO i CaMOOOPA30BAHMIO, K AKTHBHOMY ITOJTYYCHHUIO HOBBIX 3HAHHI 110 XUMUU B
COOTBETCTBHUH C KU3HCHHBIMH ITOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B pa3iNuHbIX chepax mpodecCHOHaATbHON AeSITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOECHHS Y4eOHOTO npeameTa « XUMUs» Ha YPOBHE CPEIHEr0 0011ero o0pa3oBaHus BKIKOYAIOT:

3HAYUMBIC TSI POPMUPOBAHUS MUPOBO33PEHHS 00yUAIOIINXCS MEKIUCIUTIITMHAPHBIE (MEKIIPEAMETHBIE) O0IIEHAYYHBIEC TOHATHSI, OTPAKAIOIIHE
[[EJIOCTHOCTh HAyYHOW KapTHUHBI MUPA U CHEU(PUKY METOI0B TTO3HAHUS, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIIECC, CUCTEMa, HAYYHBIN (PaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIeIOBaHUE, HAOIIOACHUE, H3MEPEHUE,
AKCTIIEPUMEHT U JIPYTHE);

YHHUBEpcaJbHble yueOHbIE AeCcTBUS (I03HABATENIbHbIE, KOMMYHUKAaTUBHBIE, PETYISTUBHBIE), oOecnieunBaomue GopMrupoBaHue GyHKINOHATBHOM
IPaMOTHOCTH M COL[MAJIbHOM KOMITETEHIIUH 00yYaroInXcs;

CIOCOOHOCTH 00YYaIOUINXCS UCIOJIb30BAaTh OCBOEHHBIE MEXIUCLIUIIIIMHAPHBIE, MUPOBO33pEHUYECKUE 3HAHHS U YHUBEpPCaIbHbIE yUeOHbIE 1eHCTBUS B
ITO3HABATEJIBHON U COIIMAIBHON MTPAKTHKE.

MertanpeaMeTHbIE Pe3yIbTaThl OTPAKAIOT OBJIAJICHNE YHUBEPCATBHBIMUA YI€OHBIMHU TTO3HABATEIbHBIMUA, KOMMYHUKATHBHBIMH U PETYISITUBHBIMH
JIEUCTBUSIMU.

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁﬂblMl/l nmo3HaBaTeJIbLHbBIMU HeﬁCTBHﬂMH:
1) 6a3oBble JIOrHYecKue AeiCTBHS:

CaMOCTOSATEIILHO (POPMYIHPOBATh U AKTYaTM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHBATh;



OIIPCACIIATh LCIN ACATCIIbHOCTH, 3a/laBas MapaMETpPbl U KPUTCPUHN UX JOCTUIKCHHUA, COOTHOCUTDL PE3YJIbTAThI ACATCIIbHOCTU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BATh ITPU OCBOCHHUU 3HAHUHI HpI/IéMBI JIOTUYCCKOI'0 MBIIIJICHHA — BBIACIIATh XapPAKTCPHBIC ITPU3HAKN MOHATHH U YCTaHaBJIMBATb UX
B3aUMOCBA3b, UCITIOJIB30BATb COOTBCTCTBYIOIIMEC IMOHATHA I 00BACHEHNS OTACJIBHBIX (baKTOB u SIBJIGHI/II;'I;

BBI6I/IpaTB OCHOBAHUSA U KPUTCPHUU IJIA KJ'IaCCI/I(bI/IKaLII/II/I B€IICCTB U XUMHYCCKHX peaKHI/Iﬁ;
YCTaHaBJIMBATb NPUYHNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTD JIOTUYCCKUEC PACCYKACHUA (I/IHI[}/KTI/IBHBIC, ACOYKTHUBHBIC, 110 aHaHOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPCYHA B paCCMaTPpHUBACMBIX
SIBJICHUAX, (bOpMyJII/IpOBaTI) BBIBOABI U 3aKJIFOUYCHUS],

MIPUMEHSATH B MPOIECCE TTO3HAHUS, UCIIOJIb3YEMbI€ B XUMHUH CUMBOJIMUECKHUE (3HAKOBBIE) MOJIEIH, PE0OPa30BBIBATH MOJIETbHBIC MPEICTABICHUS —
XUMHUYECKU 3HAK (CHMBOJI) DJIEMEHTa, XUMU4ecKasi popmysa, ypaBHEHHE XUMHUUECKON peakIMKi — IPU PEelIeHUU Y4eOHbIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3a/1a4, MPUMEHSITh Ha3BaHHBIC MOJICIbHBIC MIPEACTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIIECTB U
XMMHYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHS:
BJIAJACTh OCHOBaAMU MECTOO0B HaquOFO ITIO3HAHUA BCIICCTB U XUMHUYCCKUX pCaKHHﬁ;

q)OpMYJ'II/IpOBaTB OCJIn U 3aJa491 UCCICIO0BaHUs, HCIIOJIb30BaTh IMMOCTABJICHHBIC U CAMOCTOATCIBHO Cq)OpMYHHpOBaHHBIG BOIIPOCHI B KAYECTBE
HHCTPYMCHTA IMMO3HAHWA U OCHOBBI JJIA q)OpMI/IPOBaHI/IH THUIIOTE3EI 110 IMPOBCPKE MPAaBUIIBHOCTU BBICKA3bIBACMBIX CY)I(ZIGHI/II\/'I;

BJIAZICTh HAaBbIKaAMU CaAMOCTOATCIIBHOTO IIJIAHUPOBAHHUA U IMTPOBECACHU A YUCHUYCCKUX OKCIICPUMCHTOB, COBECPIICHCTBOBATH YMCHUSA Ha6J'II-OZIaTI> 3a X0JJ0M
nmponecca, CaMoCTOATCIIBHO ITPOTHO3UPOBATH €0 pe3yJibTar, q)OpMy.]'II/IpOBaTL O606H.[CHI/I$I 1 BBIBOJABI OTHOCUTECIIBHO JOCTOBCPHOCTU PE3YJILTATOB
HUCCICI0OBaHUs, COCTABJIATH 000CHOBAHHBIN OTYET O npoz[enaHHoﬁ pa60Te;

l'IpI/IO6peTaTB OIIBIT y‘-ICHH‘-ICCKOfI HCCIIeI0BATEIbCKON U HpOCKTHOﬁ ACATCIIbBHOCTH, ITPOABJIATH CIIOCOOHOCTBH U TOTOBHOCTD K CaMOCTOATCIIBHOMY
MMOUCKY MCTOAOB PCUHICHUA IMPAKTUYCCKUX 3a/la4d, IPUMCHCHUTIO PA3JIMUYHBIX MCTOAOB ITO3HAHUS.

3) paGora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOPMAINH (HAYIHO-TIOMYIIIpHAs IUTEPATypa XUMHUECKOTO COJEPKAHUS, CIIPABOYHBIE TOCOOUS,
pecypcbl aTepHeTa), aHaTu3upoBaTh HHPOPMAIIHIO pa3IMYHBIX BUIOB U (DOPM MPEICTABIICHUS, KPUTHYECKH OIIEHUBATh €€ TOCTOBEPHOCTD U
HEMPOTUBOPEUYUBOCTH;



(GbopMyIHpOBaTh 3aPOCHl U MPUMEHSThH Pa3IMYHbIE METObI IPU MOUCKE U 0TOOpe HHOpMAaLIK, HEOOXOJUMOM I BHIIOTHEHHS Y4eOHBIX 3a1a4
OTpeAeNEHHOrO TUIIA;

MPUOOPETATh OIBIT UCIIOJIB30BaHUS HH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX MOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (pOopMy mpescTaBieHus] HHPOopMalK (CXeMbl, TpaQuKu, TuarpaMMbl, TaOIUIBL, PUCYHKHU U IPYTHE);

MCIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPECTBA MPHU paboTe ¢ XUMUYECKON HH(pOpMaLHel: MPUMEHATh MeXIpeIMEeTHbIE (PU3NUYECKUE U
MaTeMaTHYeCKUEe) 3HAKU U CUMBOIIBI, (hOpMyIibl, aOOpeBHATYpbI, HOMEHKIIATYPY;

HCIIOJIB30BaTh U Hpeo6pa303513aTL 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATIAJHOCTH.
OBJIaIICHI/Ie YuuBepCadbHBIMU KOMMYHUKATUBHBIMHA HeﬁCTBHHMHZ

3a1aBaThb BOIIPOCHI 11O CYIICCTBY O6CY)K,I[aeMOI‘/'I TCMBI B X0J€ AuaJiora /U AUCKYCCHHU, BBICKA3bIBATb UICH, (1)OpMyJ'II/IpOBaTB CBOH IMPCIJIOKCHUA
OTHOCHUTCIIbHO BBIIIOJIHCHH A HpeHHO)KeHHOﬁ 3aJda4u,

BBICTYIIATh C MPE3CHTALMEN PE3yJIbTATOB II0O3HABATEIBHOU AESATEIBHOCTH, IIOJYYEHHBIX CAMOCTOSATEIBHO WIM COBMECTHO CO CBEPCTHUKAMU IIPU
BBITIOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA, MPAKTHUYECKOW padOTHI IO UCCIICIOBAHUIO CBOMCTB M3Y4aeMbIX BEIECTB, pealIU3allii YUeOHOTO TPOEKTa 1
(hopMyTupOBaTh BBIBOJIBI TIO pe3yiIbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MTyTEM COTJIACOBAHUS TTO3UIIMNA B X0/1€ 00CYXICHUSI 1 0OMEHA MHCHHUSIMHU.

OsJaieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH J1elCTBUAMU:

CaMOCTOATEIIBHO IUIAHUPOBATH U OCYILECTBIIATH CBOKO IIO3HABATEIBHYIO AEATEIbHOCTD, ONPEACIIAs €€ LeIU U 3a1a4i, KOHTPOJIMPOBATH U 10 MEPE
HE00XO0IMMOCTH KOPPEKTUPOBATH MpearaéMblii alTOPUTM JACHCTBHI MTPH BBIOJHEHUHU YUEOHBIX U HCCIEA0BaTENbCKUX 3a/1a4, BIOMpATh Hanbonee
3¢ (eKTUBHBIN CIOCO0 UX PEIICHUSI C YUETOM IOJIyUYEHHUsI HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYHICCTBJIAATE CAMOKOHTPOJIb CBOEH AeATEIbHOCTH HA OCHOBE CaMOaHa/IM3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC



[IpenmMeTHBIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUH O XUMHUYECKOW COCTABIIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIH XMMHHU B TIO3HAHUH SBJICHUN
IPUPOJBI, B (POPMUPOBAHUH MBILUIEHUS U KYJIBTYPhl JIUYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM I pELIeHUs IPAKTUYECKUX 3a1a4
1 3KOJIOIMYECKH 0OOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3JJ0POBBIO U IIPUPOIHOM cpene;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHUH, KOTOPAsi BKJIFOUAET: OCHOBOIIOJIArAIOIIUE MOHATUS (XUMUUYECKHI 3IEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka
aToma, MOJIEKyJia, BaJICHTHOCTh, 3JICKTPOOTPUIIATEIHbHOCTh, XUMUYECKAs CBSA3b, CTPYKTYpHas popmyia (pa3BEpHYTast U COKpaIEHHast ), MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIN 00bEM, YIiIepoJHbIi CKeleT, (PyHKIMOHAIbHAs IPYIIIa, paJuKall, U30Mepusi, U30MEpPbl, TOMOJIOIMUYECKUI psijl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPO U a30TCOAEPKAILNE COSAUHEHMSI, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMUS); TEOPUU U
3aKOHBI (T€OpUs CTPOEHUsI OpraHuYeckux BemecTB A. M. byTiepoBa, 3ak0H COXpaHEHUS! MAcChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI S3bIK
XMMHWHW; MEPOBO33PEHYECKNE 3HAHMUS, JIS)KAIIHE B OCHOBE MOHMMAHUS MPUYNHHOCTH U CHCTEMHOCTH XMMHYECKHX SIBICHUH, (DaKTOIOTHIECKUE
CBEJIEHUs O CBOMCTBAX, COCTABE, MOJIyYEHUH U O€30IIaCHOM MCI0JIb30BaHUH BAXKHEHIIINX OPraHUYECKHX BEIECTB B OBbITY U MPAKTUYECKOM
NesITeIbHOCTH YEJIOBEKA;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XaPAKTCPHLIC ITPHU3HAKH HOHHTHﬁ, YCTAHABJIMBATDb UX B3aNUMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIIUC ITIOHATUA
IIpU OIIMCaHUU COCTaBa, CTPOCHU U npeBpameHHﬁ OpTraHU4YCCKUX COCI[I/IHGHI/Iﬁ;

c(OPMHPOBAHHOCTH YMEHHH NCIOIH30BATH XUMUUECKYIO CUMBOJIUKY Ul COCTaBJIEHUS! MOJIEKYIISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpALIEHHOI)
(bopMyJ1 OpraHMYECKUX BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUil, U3TOTABIMBATH MOJIETIN MOJIEKYJ OPraHUYECKUX BEIECTB JJIs WILTIOCTPALUU UX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh U3YUEHHBIX OPIraHUYECKUX BEILECTB M0 UX COCTaBY U CTPOCHHIO K ONpeAEeIEHHOMY
KJ1accy/Tpynme coeuHeHUH (YTraeBoJOpOIbl, KUCIOPO U a30TCOAEPIKAIINE COEeAUHEHMS], BHICOKOMOJIEKYIISIPHBIE COSIMHEHM), 1aBaTh UM Ha3BaHUs
o cucrematnueckoit Homenkiatype (IUPAC), a Takke npuBOAUTH TPUBHAIbHBIE Ha3BaHUS OTAEJIbHBIX OPraHUYECKUX BEIECTB (3TUJIEH, TPOIUJIEH,
alleTUJIEH, STUIEHTIIUKOIIb, ININLEPUH, (peHo, popManbaeru, aleraibIerul, MypaBbuHas KHCIO0Ta, YKCYCHast KMCII0Ta, OJIEMHOBAs KUCIIOTA,
CTeapMHOBasl KMCIIOTA, III0K03a, GPYKTO3a, Kpaxmall, LeUTI0J103a, TIUIHH);

c(OPMUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOU CBS3U B OPTaHUYECKUX COEIMHEHUSAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTH YMEHUS IPUMEHSATH MOJIOKEHUS TEOPUH CTPOEHHUS OpraHnueckux BemecTs A. M. ByTneposa it 00bICHEHNS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BATh COCTAB, CTPOCHHUE, PU3MUECKUE M XUMUUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTEINICH Pa3TUIHBIX
KJIACCOB OpPraHUYECKHX BellecTB (METaH, 3TaH, TUJICH, IPOIUJICH, alleTHIIeH, OyTaaueH-1,3, metunbyranueHn-1,3, 6eH301, METaHO, STAHOI,
ATWIEHIJIMKOJIb, MIIULEPHH, (DEHOI, alleTalbAern]], MypaBbHHAs U YKCYCHasl KMCIIOTHI, IITI0K03a, KpaxMaJl, eJII0J103a, aMUHOYKCYCHAs KUCIIOTa),



I/IJ'IJ'IIOCTpI/IpOBaTI) FCHCTI/I‘ICCKYI-O CBiA3b MC)KI[y HUMHU ypaBHeHI/IHMI/I COOTBGTCTBYIOH_[I/IX XUMHNUYCCKHUX peaKHHI;'I C UCITIOJIB30BAHUECM CTI)YKTypHBIX
bopmyir;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOYHUKHU YIIIEBOJOPOIHOTO ChIpbs (He(Th, IPUPOIHBIN ra3, yrojib), CIOCOObI UX MepepadOTKU U
MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKy;

C(bOpMHpOBaHHOCTB YMeHI/Iﬁ IIPOBOAUTH BBIYMCICHUSA 110 XUMUYCCKHUM YPaBHCHUAM (MaCCBI, 06"béMa, KOJIMYCCTBA UCXOAHOI'O BEIICCTBA UJIM ITPOAYKTA
pPC€aKluu 110 U3BCCTHBIM MAaCCC, O6”béMy, KOJIMYCCTBY OJHOI'O N3 UCXOJHBIX BEHICCTB UJIU IMTPOAYKTOB peaKL[I/II/I);

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ BIaACThb CHCTEMOH 3HaHUH 00 OCHOBHBIX MCTOAaX HAYYHOI'O ITIO3HAHUS, UCIIOJIb3YCMbIX B XUMHU ITPU U3YUCHHUH BCIICCTB
1 XUMHYCCKUX SBIICHUM (Ha6JIIO[[€HI/I€, N3MCPCHUC, DKCIICPUMCHT, MO[[GJII/IpOBaHI/Ie), HCIIOJIB30BATh CUCTCMHBIC XUMMUYCCKHUEC 3HAHUA IJIA IPUHATUA
pGIHGHI/If/'I B KOHKPCTHBIX ) XU3HCHHLIX CUTYyallUAX, CBA3AHHBIX C BCHICCTBAMU U UX IPUMCHCHUCM,

c(OPMHPOBAHHOCTH YMEHHH COOIIOIATh MPaBHJIA TTOJIB30BAHUS XUMHUECKON TIOCYI0H U TaOOpaTOPHBIM 000PYAOBAaHUEM, a TAKXKE MPaBHIIA
oOpalIeHus C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIMSIMH IO BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMHYECKHUX OIBITOB;

c(OPMHPOBAHHOCTH YMEHHH TUTAHUPOBATH U BBIITOIHATH XUMHUYECKHI SKCIEPUMEHT (TIPEBPAIICHUsI OPTaHUYECKUX BEUIECTB IIPU HArpeBaHUH,
MOJTy4YeHHE 3TUJICHA U U3yYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIMU OPraHMYECKUX BEIIECTB, J€HATypalysl OSIKOB MPU HarpeBaHUH, [[BETHBIE
peaxkiuu OeIKOB) B COOTBETCTBHHM € IIPABHJIAMU TEXHUKH O€30MaCHOCTH MPHU OOpAIEHUH C BEUIECTBAMH U J1a00paTOPHBIM 000PYJOBAaHUEM,
MPEJCTABIATh Pe3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (hopMe 3amKcy ypaBHEHHUH COOTBETCTBYIOLINX peakluil U (JopMyIHpPOBATh BBIBOABI HA
OCHOBE 3THUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIN3UPOBATh XUMHUECKYIO HH(OPMAIIHIO, TOTYyYaeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeicTBAa MACCOBOM
uHpopmanuu, MHTEpHET U ApYyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOJII0/IaTh TIPAaBHIIA SKOJIOTHYECKH 1IeTIECO00Pa3HOT0 OBEIEHHUS B OBITY U TPYJIOBOH JAESITETLHOCTH B IENSIX COXPAHECHUS
CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MTPUPOTHOM Cpe/bl, 0CO3HABATH OMACHOCTH BO3/ICHCTBHS HA JKUBBIE OPTaHU3MBI OMPEICIEHHBIX OPTAHMYECKUX
BEIIeCTB, MOHMMast cMbICH nokasarens [1JIK, moscHsITh Ha mprMepax crocoObl YMEHBIIIEHUS U MPEAOTBPAILIEHU I UX BPETHOTO BO3/ICHCTBUS Ha
OpraHu3M YeJIOBEKa;

AJIA 06yqa101unx051 C OIrpaHU4YCHHBIMH BO3MOKHOCTSAMU 3JO0OPOBBA: YMCHUC IPUMCHATL 3HAHU A 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMMO3HAHUA BCIICCTB
U XUMHWYCCKUX }IBHGHI/Iﬁ;

IS CTICTIBIX U CNTA0OBHISIIMX OOYUYAIOIIUXCS: YMEHUE UCTIONIB30BaTh Pelbe(yHO-TOUCUHYIO cCHCTeMy 0003HaueHuit JI. bpails st 3anucu XuMHIecKux
bopmy.



11 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «O0mast 1 HeOpraHHUecKasi XUMHS OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEACTABICHUI: O XUMHUYECKOH COCTABIIAIONIEH eCTECTBEHHO-HAyYHON KapTUHBI MUPA, POJIM XMMHUHU B TIO3HAHUH SIBIICHHUN
IPUPOJBI, B POPMUPOBAHUH MBIIUIEHUS U KYJIBTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM I PELIeHUs IPAKTUYECKUX 3a1a4
1 3KOJIOTMYeCKH 0O0CHOBAaHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpefe;

BJIaACHHC CUCTEMOM XUMHYECKHUX 3HaHPII>i, KOTOpasa BKIIKOYACT: OCHOBOIIOJAraromue IOHATHA (XI/IMI/I‘leCKI/Iﬁ 3JICMEHT, aTOM, M30TOIl, S-, P-, d-
OJICKTPOHHBIC Op6I/ITaJII/I aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIpHI:IfI O6’béM, BAJICHTHOCTD, SJICKTPOOTPHUUATCIbHOCTD, CTCIICHb OKUCIICHUS, XUMHUYCCKaA
CBA3b (KOBaJ'IeHTHaH, HOHHAas1, MCTAJJIMYCCKAasd, BOI[OpOI[Haﬂ), KpUCTAJUIMICCKaA peméTKa, THUIIBI XUMHUYCCKHUX peaKuHﬁ, PacTBOp, 3JICKTPOJIUTEI,
HEBJICKTPOJIHUTBI, SJICKTPOJIUTHYICCKAA AUCConanus, OKUCINTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH XHUMHYICCKOMN peaKkunu, XUMHNYCCKOC paBHOBeCI/Ie);
TCOPHUHU U 3aKOHBI (TCOpI/Iﬂ SHCKTpOHHTquCKOﬁ Jucconnuanuu, HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH I[ n. MCHI[CJ'ICCBa, 3aKOH COXpaHCHHUA MAaCChl BCUICCTB, 3aKOH
COXPAHCHUSA U NPCBPALICHUSA SHCPIUK IPpHU XUMHUYCCKUX peaxunax), 3aKOHOMCPHOCTH, CHUMBOJIMYCCKHH S3BIK XUMHHU, MUPOBO33PCHYCCKUC 3HAHUA,
JIC)Kalue B OCHOBC ITIOHUMAHHA IPUIUMHHOCTH U CUCTEMHOCTH XUMHUUYCCKUX HBHCHHﬁ, (I)aKTOJ'IOFI/I‘IeCKI/Ie CBCACHHA O CBOﬁCTBaX, COCTaBE, MOJYUCHU N
1 0€30MacHOM HCIIOJIb30BAaHUH BayKHEHUIIIMX HEOPTraHNYCCKUX BCIICCTB B 6I>ITy 151 HpaKTI/ILIeCKOI\/’I ACATCIIBHOCTH YCJIOBCKA,

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBISABIIATE XapaKTCPHBIC IPU3HAKU HOHSITI/II>'I, YCTaHaBJIMBATh UX B3aUMOCBA3b, HCIIOJIb30BATh COOTBCTCTBYIOIIUC ITOHATUS
IIpU OITMCAaHUU HCOPIraHNYICCKHUX BCHICCTB U UX npeBpameHI/Iﬁ;

c(OPMHPOBAHHOCTh YMEHUH NCIOIB30BATH XUMUUECKYIO CHMBOJIUKY JUIS COCTaBJIEHUs (POPMYIT BELIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIH,
cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEJIbHBIX HEOPTraHUUECKUX BellecTB (yrapHbIil ra3, yrieKuciblii ra3, aMMuax,
raméHasi U3BeCThb, HeranéHasi U3BECTbh, IUThEBAs COJA, MUPUT U JIPYTHE);

C(i)OpMI/IpOBaHHOCTI) YMCHI/II\/JI OMpeaAcCIAThL BAJICHTHOCTb U CTCIICHb OKUCIICHUSA XUMHUYCCKUX 3JICMCHTOB B COCIUMHCHHUAX Pa3JIMIHOI0 COCTaBa, BUJ
XHUMHUYECKOH CBSI3HU (KOBaJ'ICHTHaSI, HOHHAas, MCTAaJINIMYCCKad, BO)IOpOIIHaH) B COCOIUMHCHUAX, THUII KpHCTﬂHHH‘-ICCKOﬁ peI_HéTKI/I KOHKPETHOTO BEIICCTBA
(aTOMHaSI, MOJICKYJISIpHAsA, MOHHAs, MeTaJ'IJ'II/ILICCKaSI), XapaKkTep CPEaAbl B BOAHBIX paCTBOPAX HECOPTraHNUYCCKUX COG,I[HHGHI/Iﬁ;

C(pOpMI/IpOBaHHOCTB YMCHI/Iﬁ yYCTaHaBJIUBATh NPUHALJICIKHOCTD HCOPTraHNYCCKUX BCIICCTB 110 UX COCTABY K OHpCI[CJ'IéHHOMy Knaccy/rpynne
COeIMHEHUI (HpOCTBIC BC€IICCTBA — MCTAJIJIbI 1 HCEMCTAJLJIBI, OKCHAbl, OCHOBAaHUs1, KUCJIOTHI, aM(I)OTepHBIC TNAPOKCUBI, COJ'II/I);

c(OPMHPOBAHHOCTH YMEHHH PacKphIBaTh CMBICI IEpHOIUecKoro 3akoHa /. 1. MenzeneeBa u JI€MOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOILYIO,
OOBSICHUTENIbHYIO U IIPOTHOCTUYECKYIO (DYHKINH;



c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh AIEKTPOHHOE CTPOCHHUE aTOMOB XMMUYECKUX 3JIeMEeHTOB 1—4 nepuoaoB [leproandeckoit cucTeMbl
xuMudeckux 3aementoB [1. V. MenesneeBa, HCIONIb3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIIHY, «IHEPTETHUECKUE YPOBHHY, OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COCIMHEHHM I10 TIeproiaM U rpynmnaM [lepuoanueckoid CHCTeMbl XMMHUYECKUX
anemenToB M. . Menaeneena;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (ONUCHIBATh) O0IIME XUMUYECKHUE CBOMCTBA HEOPTaHUYECKUX BEILECTB PA3JIMYHBIX KIACCOB,
MMOATBCPIKAATH CyIIECCTBOBAHUC TE€HETHYECKOM CBS3H MCXKAY HCOPraHM4YCCKMMHU BCIICCTBAMU C ITOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX
peakuuii;

c(OPMHPOBAHHOCTH YMEHHS KJIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIIMU TI0 Pa3IMYHBIM IPU3HAKAaM (YHCIy U COCTAaBY pearupyroniux BEemeCTB,
TEIIOBOMY (P (PEKTy peaKIny, H3MEHEHHUIO CTETICHEeH OKUCIICHHSI SJIEMEHTOB, 0OpAaTUMOCTH PEAKLIMH, YYACTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTH YMEHHI COCTABIIATh YPABHEHHUSI PEAKLIUI pa3IMYHBIX THUIIOB, TIOJHBIE U COKpAIIEHHBIC YPaBHEHHS PEaKIiii HOHHOTO 0OMeHa,
YUMTBIBASI YCIOBUS, IPU KOTOPBIX ATH PEAKLUU UAYT A0 KOHIIA;

C(i)OpMI/IpOBaHHOCTI) YMCHI/II\/JI IMPOBOAWTL PCAKINH, ITOATBCPKAAOIINEC KauyeCTBCHHLIM COCTaB PA3JIMYHBIX HCOPraHUMYICCKHUX BCIICCTB, paCliO3HABATh
OIIBITHBIM Hy’l'eM HOHBI, IPUCYTCTBYIOIIKUC B BOJHBIX PACTBOPAX HCOPraHMYCCKNX BCUICCTB,

c(OpPMHUPOBAHHOCTh YMEHUH pPaCKpBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI MOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO OaaHca
ITUX PEaKLUH;

c(hOpMHUPOBAHHOCTH YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIM OT Pa3aIuvHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOT O
paBHOBECHSI B 3aBUCHUMOCTH OT BHelrHero Bo3aeicTBus (mpuniun Jle [llarense);

C(l)OpMI/IpOBaHHOCTI) YMCHI/II\/JI XapaKTCPU30BaTh XUMHUYCCKUC MMPOLUECCHI, JICKAIIHNEC B OCHOBC ITPOMBIINIJICHHOT'O IMOJIYYCHHA CGpHOfI KHUCJIOTHBI, aMMHAKa,
a TaKXeE C(l)OpMI/IpOBaHHOCTI) HpeI[CTaBJ'IeHI/Iﬁ 00 O6IIII/IX HAaYYHBIX IPUHOHUIIAX 1 SKOJIOTHYCCKUX npo6neMax XUMHYECCKOTO IMTPOMU3BOACTBA,

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIIEHUS C UCIOJIb30BAaHUEM MOHSATHUS «MAccoBasi J10JI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUN
ra3oB PU XUMUYECKUX PEaKIUsIX, MACChl BEIIECTBA WX 00BEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WM 00BEMY OHOTO U3
Y4acCTBYIOUIMX B PEAKI[UH BEIECTB, TEIIOBOro 3 (exTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MACChl BELIECTB, MPEBPAILIEHUSI U COXPaHEHUs
SHEPrui;

c(OpMUPOBAHHOCTh YMEHUH COOJII0/IaTh IIPaBUIa MOJIb30BAHUS XUMUYECKOW MOCYAO0HN U JIabopaTOpHBIM 000py0BaHUEM, a TaKXkKe IpaBuiIa
oOpallleHusi C BeIleCTBaMU B COOTBETCTBUH C MHCTPYKLUSMH IO BBITOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIINOJIHATH XUMHUUECKUN SKCIIEPUMEHT (pa3iiockeHHe epoKCHa BOJOpOia B IPUCYTCTBUH KaTalu3aTropa,
OIpeJIeJIEHUE CpeJIbl PACTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIBHOTO HHANKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOMH



peaxkiuu, peakliii HOHHOTO 0OMeHa, KaueCTBEHHBIE PeakIuu Ha Ccylb(dart-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE
IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «MeTtaisy U «HemeTalsl»y) B COOTBETCTBUH C TIPAaBUIIAMHU TEXHUKU O€30ITACHOCTH TP OOPAIICHHUH C
BelIeCTBaMH U J1a0OpaTOPHBIM 000PYI0BaHUEM, ITPEICTABIIAThH PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3amucu ypaBHEHUN
COOTBETCTBYIOLIUX peakluuid U (opMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUIN KPUTUYECKU aHAIM3UPOBATh XUMUYECKYIO HH(OPMALINIO, ITOJIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MacCOBOM
KOMMYHHKAI, UHTEpHET U APYTUX);

c(OPMHUPOBAHHOCTh YMEHHM cOOII0IaTh NPaBHJIa SKOJIOTMYECKH 11€JECO00Pa3HOro MOBEIEHHS B OBITY M TPYAOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHUS
CBOETO 3/10POBbsl U OKPYXKAIOLIEH IIPUPOJHOM CPe/bl, 0CO3HABATH OITACHOCTh BO3JICHCTBHSI HA JKUBBIE OPTraHU3MbI OIIPEIEIEHHBIX BEIIECTB, IOHUMas
cmblicia nokaszarens 1K, noscHATe Ha npumepax crnocoObl yMEHBIIEHHSI U IPEIOTBPALLEHHS UX BPEIHOTO BO3/EUCTBUS HA OPIaHU3M UYEJIOBEKa;

JJIA 06yqa10mnxcsl C OrpaHM4Y€HHBIMH BO3MOKHOCTAMU 3J0POBbA. YMCHHUE IPUMCHATL 3HAHWA 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMMO3HaHUA BCUICCTB
U XUMHWYCCKUX ﬂBHGHHﬁ;

JUTS CIICTIBIX U CJTA0O0BHUISIIUNX 00yUArOIINUXCS: YMEHHUE HUCIIOJIb30BaTh Pelibe(hHO-TOYCUHYIO CUCTeMy 0003HaueHuit JI. bpaitns as 3anucu XUMUYIEeCKUX
dbopmyL.

TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KoummyecrBo yacos DJIEKTPOHHBIE
Ne n/m HanmeHoBaHMe pa3aeioB U TeM (uudgposrbie)
B NpPOrpamMMel Beero Kontpoabnsie | IIpakTuyeckune o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl

Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHUH

[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHMYECKUX COeMHEHn A. M. 3 0 0
byrneposa

Hroro o pazneny 3




Paznen 2. YrieBoaopoabt

2.1 [IpenenbHBIC YTIIEBOIOPOABI — AJTKAHBI 2

29 HenpenenbHble yriaeBOIOPOIbI: ATKEHBI, 6
' QJIKATUCHBI, aJTKIHBI

2.3 ApomMaTHYEeCKHE YTIEBOA0POIbI 2

24 [TpupogHBIE HICTOYHHUKY YTIICBOJIOPOIOB U 3
' UX mepepadoTKa

Wroro mo paszneny 13

Paznen 3. Kuciopoacoaep:kamnue oprannieckne coeJuHeHUst

3.1 Crnuptsl. @enon 3
39 Anbnernapl. Kap6oHOBBIE KMCTOTHI. 7
CrnoxHble 3¢upbl

3.3 VrieBoasl 3
Uroro no pazneny 13
Pa3neua 4. Aszorcoaepikamue OpraHu4ecKue coeJHHeHH

4.1 AMHHBI. AMAHOKHCIIOTBL. benku 3
Hroro no pasneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS

5.1 IInactmaccel. Kayuyku. Boiokna 2




Uroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KoauyecTBo yacos DJIeKTPOHHbIE
Ne i/m HaumeHoBaHue pa3iesioB U TeM (undposbie)
B NPOrpamMmbl Beero Konrposabueie | IIpakruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypcnbl

Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH

Crpoenue atomoB. [lepnoanueckuii 3aKoH U
11 [Tepuoanueckas cucTeMa XMMHUYECKUX 3 0 0

anemenToB /1. 1. Menaeneena
19 Crtpoenue BemiecTBa. MHOrooOpasue 4 0 0

BEIIIECTB
13 XUMUYECKHE peakluu 6 1 1
Hroro no pasneny 13
Paznen 2. Heoprannueckasi xXumus
2.1 Merannbl 6 0 1
2.2 Hemerammst 9 1 1
2.3 2 0 0

CBs3b HCOPTaHNYCCKUX U OPTraHUYCCKUX




BCIICCTB

Uroro no pazneny

17

Pasznea 3. Xumusd v :KNU3Hb

3.1

XUMUS U )KU3Hb

Htoro no pazneny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Nen/m | Tema ypoxka

KoJsunuyecTBo 4acoB

Jlara
U3ydyeHus

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

IIpeamer opraHM4ecKor XUMHUH, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHUE

2 Teopust cTpoeHUsI OpraHUYECKUX
coequHennit A. M. bytinepoBa, €€ OCHOBHbIE




ITOJIOXKCHHUA

[IpencraBienue o KiraccupuKaum
opranunyeckux emects. Homenknarypa

3
(cucremaTnueckasl) U TpUBHUAJIbHBIE
Ha3BaHUs OPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUI PSJT

5 MeTtaH u 3TaH — NpOCTENIINE
IIPEJICTaBUTENIN AIKAaHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA

7 OTUJIEH U IPOIUIIEH — IpocTeiine
MPEJICTAaBUTENIN ATKEHOB

3 [TpakTnueckas padota Ne 1. «Ilonydyenue
ATUJIEHA U U3YYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u

9 meTtminOyraguen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyyKa ¥ PEe3HHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,

10 TOMOJIOTMUECKUH Psit. ALETHIIEH —
IPOCTEHIINI IPEICTABUTEND ATKUHOB

11 Boruncnenus no ypaBHEHUIO XMMHUECKON
peaxkuuu

12 ApeHsbl: 6eH301 U TOIyoJ. TOKCHYHOCTh

apeHoB




I'eneTnueckas cBI3b YIieBoa0opoaosB,

13
INPUHAAISKAIINX K pa3IMYHBIM KJ1accam
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

14 NPUPOHBIH ra3 U MOMyTHbIE HEPTIHBIE
ras3sl, He(pTh ¥ IPOJYKTHI €€ mepepaboTKu
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB:

15 IPUPOHBII ra3 U MOMyTHbIE HePTSIHbIE
rassl, He)Th ¥ POJYKTHI €€ nepepaboTKu

16 KontposbHas pabota mo pazaeny
«YTIIEeBOIOPOABD)

17 [TpenenbHbIE OTHOATOMHBIE CIUPTHI:
MeTaHoJ U 3TaHoj. BogoponHas cBs3b

18 MHoOroaTOMHbIE€ CIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 ®DeHoJT: CTPOSHUE MOJIEKYJTBI, (PU3NUYECKHE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbaeTuI U
areTagbpIerua. AeToH

21 OHOOCHOBHBIE MIpeeNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCYCHAst

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»

23 CreapuHOBas U OJIEMHOBASL KUCIOTHI, KaK

MNPEACTABUTECIIN BBICIIINX Kap60HOBI)IX




KHUCJIOT

MBplL1a KaK cOJIM BBICHIMX KapOOHOBBIX

24 .
KHCIIOT, UX MOIOIIIEE JCHCTBHE
CrnosxHble 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIHOKHBIX
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIHs.

27 Baxxneiimue npeacTaBuTeNu: TI0K03a,
bpykTo3a, caxaposa

28 Kpaxman u nemirono3a kak npupoaHbIe
MOJTUMEPHI
KonTponbnas pabota no paszueny

29 «Kucnopoacoaepxaiiue opraHu4ecKue
COCIMHEHUS

30 AMWHBI: METHJIAMUH U aHUJIMH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpTaHHYECKHUE COCTUHEHUS, HX
Ounonorudeckoe 3HadeHue. [lenTuabt

32 benku kak nmpupoHbIe
BBICOKOMOJICKYJISIPHBIE COSAMHECHHUSI

33 OcHOBHBIE TIOHATUS XUMHH

BBICOKOMOIJICKYJIAPHBIX COEIUHECHUI




OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 0 0
[InacTmaccel, KaydyKH, BOJIOKHA
OBULIEE KOJIMYECTBO YACOB I10 34 5 5
[MTPOI'PAMME
11 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
ara upposbIe
Ne n/m | Tema ypoka A tdp
Beero Konrposbubie | [lpakruveckune | | uzyyenust | oGpasoBaTesIbHbIE
padoThI padoThI pecypcbl
1 XUMHUECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 0 0
KOH(UTYypaIysi aTOMOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
5 cucTeMa XUMMU4YeCKux anemMeHToB /[I. U. 1 0 0
MenaeneeBa, X CBSI3b C COBPEMEHHOU
TEOpPUEN CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUM 10
3 rpymmaM v nepuojaam. 3HaueHue 1 0 0
IIEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMHu4ueckux sneMeHToB .M. Menneneesa B
Pa3BUTUU HAYKU
4 Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€ 1 0 0

BUJbI, MEXaHU3MBI o6pa3013aH1/1$[ KOBaJICHTHOM




cBs3u. BonopoaHnas cBs3b

BanieHTHOCTB. DNEKTPOOTPULIATEILHOCTD.
Crenenb okucicHus. Benlectsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOT'O
CTpOCHUS

Ilonstue o AUCHICPCHBIX CUCTCMAX.
HcTtunHBIEC M KOJIJIOUIHBIC PaCTBOPLIL.
MaccoBas 1015 BEIIeCTBA B pacTBOpEC

Knaccugukanus u HoMeHkIaTypa
HEOPraHUYeCKUX CoeAUHEHUN. [ eHneTnyeckas
CBSA3b HEOPraHWYECKHUX BEUIECTB, PA3IIMYHBIX
KJIACCOB

Knaccudukanms XumMuaeckux peakiiuii B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKLUIX

Ckopoctb peakuuu. OOpaTUMble peaKIiHy.
XHUMHUUECKOE PAaBHOBECHE

10

[IpakTuyeckas pabora Ne 1. «BnusHue
pa3aMyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DnexkTponuTHYecKas qucconuanys. [lonstue
0 BojiopoiHOM Tokasarese (pH) pactBopa.
Peaxiun nonHoro oomeHna. I'maponus
OpPraHn4Y€CKUX U HCOPTaHNYCCKUX BECIICCTB




12

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
[TonsTre 00 31eKTpoIN3€e paciiiaBOB U
pacTBOpPOB COJIEH

13

KonTponpHas pabota mo pazaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUUN»

14

Meraiutbl, ux noyioxenue B [lepuognyeckoit
cucTeMe XumMuueckux anemeHTos 1. U.
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue hu3ndecKrue CBOMCTBa
METaJJIOB

15

CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH P
HaIIpsHKEHNUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHECHIIINX METAJIJIOB
(HaTpuil, Kanui, KanbIHii, MaTHUMH,
AIIOMUHUN) U UX COCITMHEHUN

17

XHUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX
COeINHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UxX
COeINHEHUN

19

[IpakTuyeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe
«Metamisn"

20

Hemeramnibl, nX I0N0KCHHE B
[Tepuonnueckoit cucteMe XMMUYECKUX
snemenTtoB /1. 1. MenzeneeBa u 0COOCHHOCTH
CTPOEHHUS ATOMOB




dusunueckue cBOMCTBAa HEMETAJIOB.

21 AmoTponusi HEMETaUIOB (Ha mMpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

22 XHUMHYECKHE CBOMCTBA FAJIOTEHOB, CEPBI U UX
COEMHEHHI

23 XUMHUECKHE CBOICTBA a30Ta, pocodpa u ux
COEAMHEHHI

o4 XUMUYEeCKUE CBOWCTBA yriepoa, KpeMHHUS U
HUX COEINHEHNN

o5 [IpumeHeHne BaKHEHIINX HEMETAJUIOB U UX
COCTUHEHUN
O0600611eHre U cucTeMaTu3alus 3HaHu#| 110

26 teme «Hemeramner». Beraucnenus mno
yYpaBHEHUSM XUMHUYECKUX PEaKIUi U
TEPMOXHUMHUYECKHUE PACUETHI
ITpakTuyeckas padora Ne 3. «Pemenune

27 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemertanmmst'"»

28 KonTponbHas padota mo Temam «MeTauibh» 1
«HemeTtaiutb»

29 Heoprannueckue u opraHnuecKrue KUCIOTHI.
Heoprannueckue u opraHnuecKue OCHOBaHUS

30 AmMoTepHbIe HeOpraHUYECKHe U

OpPraHn4€CKUC COCIUHCHM. I'enermueckas
CBsI3b HCOPIraHNMYCCKUX U OPTraHUYCCKUX




BCIICCTB

Poine xuMuu B 00eCIieueHIN SKOIOTHYECKOI,
31 JHEPTEeTUYECKON U MUIIEBON OE30IaCHOCTH, 1 0 0
Pa3BUTHUU MEIMIIMHBI

[Ipeacrarnenus 00 0OMKX HAYYHBIX
32 MIPUHLMIIAX IPOMBILIUIEHHOTO IMOTY4YEHUS 1 0 0
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1 0 0

34 XUMHS ¥ 370pOBbE YEIIOBEKA 1 0 0

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 3

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymon U.I'., CnagkoB C.A., AknnonepHoe o0uiectBo «M3narensctBo «IIpocBemnienue»
* Xumus, 11 xnacc/ I'abpuensn O.C., O011ecTBO ¢ OrpaHMYEHHOM 0TBETCTBEHHOCTHIO «/IPODAY; AkironepHoe odmiecTBo «M31aTenscTBo
«IIpocBemieHue»

[lepuoanueckas cucrtema xumuyeckux snemenToB .M. MenneneeBa, Tabiniia pacTBOPUMOCTH, SJEKTPOXUMUUECKHH s HAIPSHKEHUSI METAJIIOB

METO/IUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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