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IHHOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o XMMHU Ha YPOBHE CpEeIHEro oo1ero oopazoBanus pazpadoraHa Ha

ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®enepanyn», TpeOOBaHUH K pe3ylbTaraM 0CBOeHHs (perepaibHOM 00pa30BaTeIbHOM MPOrpaMMBbl
cpennero oomero oopazoanus (OOIT COO), nmpencrapieHHbIx B DeepaibHOM TOCYTapCTBEHHOM
oOpazoBarenbHoM crangapre COO, ¢ yuérom Konueniuu npenogaBaHus yueOHOTO npeaMera
«XuMusa» B 00pa3oBarebHbIX opranuzanusax Poccuiickoii @enepaiyu, pealn3yonx 0CHOBHbIE
o0pa3oBaTesbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJOXKEeHUH «CTpaTeruu pa3BuTUsI BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuof 1o 2025 roga» (Pacnopsokenue I[pasutenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOIXO/I0B K pa3pabOTKe MPOrpaMMBbl IO XUMHH, K OTIPEACIICHUIO O0IICH CTpareruu
00ydJeHus1, BOCIIUTAHUS M Pa3BUTHI 00yJArOIINXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMHUS IS
10-11 kyaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHLENTyalbHble onokeHuss PI'OC COO o
B3alMOO0OYCIIOBIIEHHOCTH LI€TIEH, CoNlepKaHus, pe3yJIbTaToB O0y4eHUs U TPEOOBAHHM K YPOBHIO
MOJTOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHue, MOTy4aeMOe BBIITYCKHUKaMU 00I11e00pa3oBaTebHOM OpraHu3aium,
SBIISIETCS HEOTHEMJIEMOI YacThio X 00pa3zoBaHHOCTH. OHO CITY)KUT 3aBEPUIAIOIIUM 3TATIOM
peanu3aiui Ha COOTBETCTBYIOIEM eMy 0a30BOM YPOBHE KJIFOYEBBIX IEHHOCTEH, IPUCYIINAX
LEJIOCTHOHM CHCTEME XMMUIECKOTO 00pa30BaHMsl. DTH IIEHHOCTH KacaroTCs IO3HAHUS 3aKOHOB
pUPOAbI, (HOPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KYJIBTYPhI YEIIOBEKa, @ TAKIKE IKOJIOTHUECKU
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M MIPUPOIHOIL cpese. PeanusyeTcss xuMuyeckoe
o0pa3zoBaHMe 00YYaOLIMXCSl HA YPOBHE CPEIHEro 0011ero o0pa3oBaHus CpeICTBAMU y4eOHOTO
npeaMera «XUMHs», collepyKaHue U MOCTPOSHHE KOTOPOTo ONpeAEsIeHbI B TPOrpaMMe IO XUMHUH C
y4€ToM creliupUKN HayKl XUMUH, €€ 3HAYeHUsI B TIO3HAHUM MTPUPOBI U B MaTepUAIbHOM KU3HU
o011ecTBa, a TaKke ¢ yu€ToM 00IIMX Lenel U MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeIHEeTo 0011ero oopasoanus B Poccuiickoit @eneparumu.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPAET 0COOYIO pOJIb B COBPEMEHHOU
[IUBWIIN3ALNY, B CO3/ITAHAH HOBOI 0a3bl MarepuaIbHON KyIbTypbl. OHa BHOCHUT CBOW BKJIA/I B
(dbopMHpOBaHUE PAIIMOHATIFHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE LIEJIOCTHOTO MPECTaBICHHS 00
OKpYXaroIlleM MUpPE KaK O €JMHCTBE MPUPOJIBI U YeJloBeKa, KOTOpoe (POpMHUPYETCsl B XUMHUU Ha
OCHOBE ITOHMMaHMsI BELIECTBEHHOTO COCTaBa OKPYKAIOLIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU OOJIACTSIMU PUMEHEHUSI.

TecHo B3auMoOJeMCTBYS C IPYTUMH €CTECTBEHHBIMHM HAyKaMM, XUMUS CTajla HEOThEMJIEMON YacThIO
MHUPOBOH KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCTICIITHOTO TPY/A M KH3HHU KaXIOTO WieHa
obmectBa. CoBpeMeHHasi XUMHsI KaK HayKa CO3UIaTellbHasl, KaK HayKa BRICOKHX TEXHOJIOTHH
HarpaBJieHa Ha PEIIeHNE TT00ANTBHBIX TPOOJIEM YCTOHYHNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPTeTUYECKOH, MUIIEBOH, SKOJIOTHYECKOI 0€30IMacHOCTH M OXPAHBI 3I0POBBSI.

B cootBercTBUM ¢ O0IIMMU HETSAMH U TIPUHIUIIAMHU CPEeTHET0 00IIero 00pa3oBaHUs COEpPIKaHUe
npeamera «Xumus» (10—11 kmaccbl, 6a30BbIi ypOBEeHb U3yYEHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOATOTOBKY 00yYaromuxcs, HEOOXOUMYIO UM ISt
BbIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB, YCIEITHOTO BKIIOYEHHS B KHU3Hb COLIMYMA,
MIPOOIHKEHUS 00pa30BaHUs B PA3IMUHBIX 00IACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.
CocTaBisronMMH rpeaMeTa «XUMHUs SBISIFOTCS 0a30Bble Kypchl — «Oprannyeckas XUMUs U
«O0m1ast U HeOpraHUYECcKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOM HAYKH: CHCTeMa 3HAHUM 110 HEOPTAaHUICCKOM XUMUH (C BKIIIOUEHUEM 3HAHUH U3



oO1eit XMMUM) U OpraHrndecKor XumMuu. @opMUpOBaHKUE TaHHOW CUCTEMBI 3HAHUM MPU N3YICHUH
npeaMera 00ecIeunBaeT BOZMOKHOCTh PACCMOTPEHUS BCETO MHOT000Opa3us BEIIECTB HA OCHOBE
OOIIMX MMOHATUH, 3aKOHOB M TEOPUI XMMHUH.

CtpykTypa copepkanus KypcoB — «Opranuueckas XuMus» U «O011ast 1 HeopraHHuecKasi XuMUs
copMHpoBaHa B MPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOTO MOJIX0/1a K U3YUYEHHUI0 Y4eOHOTO
Mmarepuaia u o0yclIoBlIeHa HCTOPHUUECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha OMpeAeIEHHbIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHMuecKoi XMMHUH BELIECTBA pacCMaTPUBAIOTCS HA
YPOBHE KJIaCCUYECKOIN TEOPUH CTPOEHUS OPraHMUECKUX COCIUHEHNH, a TAKXKe Ha YpOBHE
CTEPEOXUMHUYECKHX U AIEKTPOHHBIX IPEACTABICHUIN O CTpOeHUH BelecTB. CBeeHus 00
M3y4aeMbIX B Kypce BELIECTBAX JAKOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB JI0 CJIOKHBIX
OMOJIOTMYECKH aKTUBHBIX COCMHEHUH. B Kypce opraHnueckoi XMMUM TOIy4YatoT pa3BUTHE
c(hopMUPOBaHHBIC HA YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHus IIEPBOHAYAIBHBIE MPEACTABICHUS O
XUMHYECKOH CBSA3H, KIacCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHMS, O XMMUYECKOHN PEeaKIMH.

ITox HOBBIM YITIOM 3peHUs B IpeaMeTe «XUMUs» 6a30BOro ypoBHs pacCMaTpUBaeTCsl U3yUeHHBIH
Ha YpOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUs TEOPETUUECKUI Marepuai U (paKTOIOruYecKue
CBEJICHMSI O BELIECTBAX M XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0mas u
HEOpraHuyecKas XMMHs» 00y4JaroLUMMCs IPEA0CTABIIAETCS BO3MOXKHOCTh 0CO3HATh 3HAUYCHHE
MIEPUOANYECKOTO 3aKOHA ¢ OOLIETEOPETUYECKUX U METOJIOJIOTUYECKUX MMO3ULIUHN, TITy0KE MOHSTh
HUCTOPUYECKOE M3MEHEHHE (DYHKITUH 3TOTO 3aKOHA — OT 0000IIIA0IIEH 10 OOBSICHSIOMEH U
MPOTHO3UPYIOLLEH.

Enunas cuctema 3HaHUI 0 BaKHEHIINX BEIIECTBAaX, UX COCTaBe, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE O XUMUYECKUX PEAKLUAX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonosHsAercs B Kypeax 10 u 11 knaccoB anemMeHTaMu copep KaHusl, UMEIOLUMHI
KYJIbTYPOJIOTHYECKUI U MPUKIIAJAHOM XapakTep. DTH 3HAHHsI CIOCOOCTBYIOT TOHUMAaHMIO
B3alMOCBS3U XUMHUHU C IPYTMMH HayKaMH, PACKPBIBAIOT €€ pOJIb B IIO3HABATEIBHON U MPAKTUYECKON
JeSITEIbHOCTH YE€JI0BEKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBA)XKEHHUS K MPOIIECCY TBOPUYECTBA B 00JIaCTH
TEOPUHU U MPAKTUYECKUX NMPUIOKEHUN XUMUHU, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX MPoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU
OCMBICIMBATh UH(OPMAIUIO U IPUMEHSATH €€ [Tl TONOJTHEHUS 3HAHUH, peleHus
MHTEJJIEKTYaIbHBIX M OKCIIEPUMEHTAJIbHBIX MCCIIEN0BATENbCKUX 3a1a4. B nenomM cogepxanue
y4eOHOro nmpeaMera «XUMUs» JaHHOTO YPOBHS U3yUYeHUs OPUEHTHPOBAHO Ha (hopMUpOBaHUE Y
00y4aroLINXCsl MUPOBO33PEHYECKOI OCHOBBI [l MOHUMaHUS (PUIOCOPCKUX UIEH, TAKUX KaK:
MarepuaibHOE JMHCTBO HEOPraHUYECKOTO U OPraHMYECKOro MUpa, 00yCIIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM M CTPOEHHEM, [TI03HABAEMOCTh MPUPOAHBIX SBJIECHUHN MyTEM SKCIIEPUMEHTA U
pelIeHns MPOTUBOPEUN MEX1y HOBBIMH (PaKTaMH M TEOPETUUECKUMU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XMMHUH B PEIICHUN HKOJIOTHUECKHUX POoOIIeM, a TakKe MpoliaeM cOepexeHHs
SHEPreTUUECKUX PECYPCOB, ChIPhs, CO3aHMsI HOBBIX TEXHOJIIOTHIA U MarepHalioB.

B nutane pemenus 3a1a4 BOCIUTAHMS, PAa3BUTHS U COLIMATM3AMU 00YYaIOLUXCS IPHUHSTHIE
IIPOrpaMMOi 0 XUMHUHU NOJXObI K OIPEIEIICHUIO COAEPKAHUS U IOCTPOEHNUS ITpeIMeTa
IpeaycMaTpuBaoT (OPMUPOBAHUE YHUBEPCABHBIX YU€OHBIX JeMCTBUH, UMEIOMINX 0a30BOe
3HaueHHe Ui PA3IUYHBIX BUIOB JIEATEILHOCTHU: pEIIeHus MpolIieM, OUCKa, aHajau3a 1 00padoTKu
nH(popMaIu, HEOOXOIUMBIX JJIsi IPUOOPETEHUS OIbITA IPAKTUUYECKOM U HCCIIeI0BATENbCKON
NesTeIbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B NO3HAHUU XUMUH.

B npaktuke npenopaBaHus XMMHY KaK Ha ypOBHE OCHOBHOTO O0IIIero 0Opa3oBaHus, Tak U Ha
YPOBHE CPEIHET0 00I1ero 00pa3oBaHus, NP ONPEIEIEHUH COJIEPKATEIbHON XapaKTepUCTUKH



LeJIeN U3YYEHHUsI PEeMETa HallpaBICHUEM EPBOCTENEHHON 3HAUMMOCTH TPAAUIIMOHHO
npu3HaETCsl POPMHUPOBAHNE OCHOB XUMUYECKON HAYKU KaK 00OJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKON JIEATEIIbHOCTU YEJI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJIbTYpbl. C METOAMYECKOM TOUKH 3PEHUS TAKOM MOAXO0/] K OIPEICICHUIO LIeJIeH N3ydeHUs
MPEAMETA SIBISETCS BIIOJIHE ONPaBAAHHBIM.

CornacHo TaHHOM TOYKE 3pEHMsI ITIABHBIMU LIEISIMHU U3YYEeHHUs ITpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 kJ1.) sBIISIFOTCS:

e (opMUPOBAHUE CHCTEMbl XUMUYCCKUX 3HAHUH KaK BOXKHEUIIICH COCTABIISIFOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBbIE IIOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUHU, OCBOCHHUE S3bIKA HAYKH, YCBOCHHE U
MOHMMAaHHE CYIIHOCTHU JAOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOT0 XapaKkTepa,
03HAKOMJICHHE C UCTOPUEN MX Pa3BUTHS U CTAHOBIICHUS;

e (hopMupOBaHUE U PA3BUTHE MIPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS BEIIECTB U
XUMHYECKUX PeaKiuii, HEOOXOAUMBIX Ui IPHUOOPETEHUsI yMEHUN OPUECHTHPOBATHCSA B MUPE
BELIECTB U XUMUUYECKUX SIBICHHI, UMEIOIIUX MECTO B PUPOJE, B IPAKTUUECKOU U
MOBCEAHEBHOM )KU3HU;

® Da3BUTHE YMEHHI U CITIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U OObSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COONIOICHIEM MPaBUII 0€30MaCHOT0 OOPAIIEHHS C
BELIECTBAMH.

Hapsiny ¢ aTum, comeprkarenbHasi XapaKTepUCTHKA [IEJICH U 3a/1ad U3yUeHUs TIPeMETa B MPOTrpaMMe
10 XUMHH YTOYHCHA U CKOPPCKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPUOPUTCTAMU B CUCTCME
cpenHero oomero oopazoanusi. CeroaHs B MPEnoJaBaHU XUMHUHU B OOJIbIIIEH CTENIEHU OTIAETCS
MPEMOYTeHHE MPAKTUIECKOI KOMIIOHEHTE COfIep KaHus 00yueHUs, OpDUSHTUPOBAHHON Ha
MOJITOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHON OpraHn3aliy, BIaICIoIero He HabopoM 3HaHUH,
a YHKIIMOHAIBHON TPaMOTHOCTbHIO, TO €CTh CIIOCOOAMU U YMEHUSIMU aKTUBHOTO MOTyUEHUS
3HAHUU U TPUMEHEHUS UX B PeallbHOM JKU3HU ISl PEIIeHUs] MPAKTHUECKHUX 3a71ay.

B cBs3M ¢ 3TUM npu U3yyeHUH npeaMera «XUMHUsh JOMUHUPYIOIIee 3HaYeHUE TPUOOPETatoT Takue
ENIN ¥ 3a]1a9H, KaK:

ajanrtanus oOy4yarommxcs K yCJIOBUSIM TUHAMUYHO Pa3BUBAIOLIETOCS MHUpa, GOPMUPOBAHUE
HMHTEJUIEKTYaThHO Pa3BUTOM JTMIHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUICCTRY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHNH B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

dbopMupoBaHue y 00y4aroNUXCsl KIIOUYEBBIX HABBIKOB (KITFOUEBBIX KOMITETEHITUH ), UMEIOLITUX
YHHUBEpCaJIbHOE 3HAYCHHE IS PA3IMYHBIX BUIOB JIEATEIBHOCTHU: pelIeHHs Mpoliem, OKCKa,
aHanm3a u 00paboTKU MHPOPMAIIHH, HEOOXOTUMBIX JJIsl MPUOOPETEHHSI OMBITA ACSITELHOCTH,
KOTOpaA 3aHUMACT BaXXHOC MCCTO B TIO3HAHUHW XUMHH, a TAKKEC IJId OUCHKHA C HOSI/IHI/Iﬁ
IKOJIOTHYECKOH 0€30MacCHOCTH XapaKTepa BIUSHUS BEIISCTB U XMMHYECKHIX IIPOIECCOB Ha
OpTaHU3M YeJIOBeKa U PUPOIHYIO CPENy;

Pa3BUTHEC MMO3HABATCIIbHBIX HHTCPECOB, HHTCIIJICKTYAJIbHBIX U TBOPUYCCKHUX CIIoCOOHOCTENR
00yYarommxcs: CIOCOOHOCTH CaMOCTOSITENILHO MMPUOOPETATh HOBBIE 3HAHUS 10 XHMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSMHU, HCIIOJIb30BaTh COBPEMEHHBIE MH(POPMAIIOHHBIE
TEXHOJIOTHH JJIsI IOMCKA M aHaln3a y4eOHON 1 HayYHO-TTOMYISIPHON HH(DOPMAIIUU XUMHUYECKOTO
COZICpXKaHMUS;



(dbopMupoBaHue U pa3BUTHE Y 00yHAIONIMXCS ACCOIIMATHBHOTO U JIOTHYECKOTO MBIIIIICHUS,
HaOII0ATeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOpPbIE 0COOEHHO HEOOXOMMEBI, B YaCTHOCTH,
IIPY TUIAHUPOBAHUU U ITPOBEICHUN XUMHUYECKOTO SKCIICPUMEHTA;

BOCIIUTaHUE Y 00y4aromuxcs yOe:KIEHHOCTH B TYMaHUCTHUECKON HAIIPABIEHHOCTH XUMUH, €&
B)XHOH POJIM B PELICHUH INTOOATBHBIX MPo0JIeM palliOHAIBHOTO IPUPOIOIIOIE30BaAHHUS,
TIOTIOJTHEHHSI SHEPTEeTUYECKUX PECYPCOB U COXPAHEHHUS IPUPOAHOTO PAaBHOBECHS, OCO3HAHUS
HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K IIPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE PUOOPETECHHS
OIIBITA MCIIOJIB30BAHUS MTOTYIECHHBIX 3HAHU JUIS IPUHATHS TPAMOTHBIX PELICHUI B CUTYaIHsX,
CBSI3aHHBIX C XUMHYECKHMHU SIBIICHUSAMH.

B yueOnoM 1utane cpenHero oouiero o0pa3oBaHus MpeaMeT «XuMus» 6a30BOro ypoBHS BXOIUT B
cocTaB IpeaAMeTHON obnactu «EcTecTBeHHO-HAYUHbIE TPEMETHI.

Oo1u1ee 4nciI0 9acoB, OTBEACHHBIX JUIS H3YUEHHSI XUMHUHU, HA 0a30BOM YPOBHE CPEAHET0 OOIIETo
oOpa3zoBanus, coctaBisieT 68 yacon: B 10 kimacce — 34 gaca (1 gac B Hegento), B 11 kiacce — 34 gaca
(1 gac B HEneIMO).

COJIEP)KAHUE OBYYEHMU S

10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHM4YecKON XMMHHU

[IpenmeT oprannyeckoil XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE

B IIOJIyYE€HUH HOBBIX BELIECTB U MATEPUAIIOB. TEOPHUS CTPOEHMSI OPraHUYECKUX COEAMHEHNN A.

M. Bytieposa, e€ ocHOBHBIE NOOKeHHsI. CTPYKTYpHBIE (POPMYIIbI OPraHUUYECKUX BEIIECTB.
I'omonorus, nzomepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COEAMHEHUSAX — OJMHAPHBIE U KpPaTHbIE
CBSI3H.

[IpencraBnenue o kinaccudukanuyu opraHMuecKuX BemiecTB. HomeHknarypa opraHnyeckux
COEIMHEHMH (CUCTeMaTH4ecKas) U TPUBUAIbHBIC HA3BaHUS BAXKHEUIINX MPEICTAaBUTENEH KIIACCOB
OpPraHUYECKUX BEIIECTB.

OKCIIepUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BEIIECTB U UX IPEBPAIICHUN: 03HaKOMJIEHHE ¢ 00pa3LaMu

OpraHMYeCKHUX BEIIECTB U MaTe€pUaaMHU Ha X OCHOBE, MOJECIMPOBAHNE MOJIEKYJT OPTaHHUUECKUX
BEIIIECTB, HAONIOJCHHE U OMHMCAHNE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MPHU HArpeBaHUHM (IJIaBlICHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUM psil. MeTaH U 3TaH — NPOCTEUIIINE NPEICTaBUTEIIN
AIKaHOB: (DU3WYECKHE U XUMUYECKHIE CBOMCTBA (PEaKIIMU 3aMEIEHUS U TOPEHHUS ), HAXOXK/ICHHUE B
MPUPOJIE, MOTYUYCHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUAN PSAL. DTUIIEH U MPONUIIEH — IPOCTEHIINE
MPEICTABUTENH AJIKCHOB: (PM3MUECKUE U XUMHUYECKHUE CBOMCTBA (PEaKIUK THAPUPOBAHUS,
raJjOreHUPOBAaHMS, TUAPATALUH, OKUCIEHUS U TTOJIMMEPU3aIUN ), OTyYEeHUE U IPUMEHEHUE.
Anxanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHre, BaKHEHIITNE XUMUIECKUE CBOMCTBA
(peakuus nonumepusaiuu). [loayyeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

ATKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN Psii. ATIETHIICH — MPOCTEUIITUI
MPEACTAaBUTENh AIKHHOB: COCTaB, CTPOCHHE, (PU3NUECKUE M XUMUUECKUE CBOMCTBA (peaKIuu
THAPUPOBAHUS, TATIOTCHUPOBAHUS, THAPATAIINN, TOPECHHS ), TOTYYCHUE U TIPUMECHCHHUE.



Apensl. benzoin: cocras, ctpoenue, GU3NIECKUE U XUMUIECKHE CBOWCTBA (PEaKIIKU
raJIOTEHUPOBAHUS U HUTPOBAHMUsI ), IOJyYEHUE U IPUMEHEHUE. T01Y0N1. cocmas, cmpoenue,
@uzuueckue u Xumuyeckue ceolucmea (peakyuu 2ai02eHupO8aHUs U HUMPOBAHUs), NOTYYeHUe U
npumerenue. TOKCUUYHOCTb apeHOB. [ eHeTHUECKas CBA3b MEXKY YIIIEBOIOPOIaMH,
MMpUHAJIC)KAIIUMU K pa3JIMYHbIM KJIaCCaM.

[IpuponHbie HCTOYHUKY YIIIeBOAOPOAOB. [Ipupoauslii ra3 u nonytHele HedTsaHbIe ra3sl. Heth u eé
npoucxoxaeHue. CriocoObl mepepaboTKH HEPTH: MTEPETOHKA, KPEKUHT (TePMHUUYECKUIA,
KaTanuTuyeckuit), muponus. [lponykel nepepadboTku He(TH, UX TPUMEHEHUE B MPOMBIIICHHOCTH
u B ObITy. KaMeHHBIN yrosib U NPOAYKTHI €0 MepepadoTKH.

3KCH€DI/IMCHT3JIBHLIC MCTOAbI N3YUCHHUA BCIIICCTB U UX HDGBDaIJ_[eHI/If/’IZ O3HaKOMJICHUC C 06pa3LIaMI/I

IUTACTMACC, KayYyKOB U PE3UHBI, KOJuIeKIuU «HedTh» u «Yromnby», MoaenupoBaHie MOJIEKYIT

YIJIEBOIOPOJIOB U TaJIOTEHONIPOU3BOIHBIX, POBEICHUE MPAKTUICCKON PAOOTHI: TIOTYYCHHE ITHIICHA
Y U3Y4YECHHE €T0 CBOWCTB.

Pacuérnble 3a1a4M.

Brruncnenus no ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOMTUYECTBA UCXOIHOTO
BEIIECTBA WU MPOIYKTa PEAKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OTHOTO U3 UCXOTHBIX
BEIIECTB WJIK MPOAYKTOB PEAKIIUHN).

Kucaopoaconep:xanue oprannieckue coeJuHeHNs

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOM U 3TAHOJI: CTPOEHUE, PU3HMUECKUE U XUMUYECKHE
CBOICTBA (peaKIMU C aKTUBHBIMHA METAJLJIAMH, TAJIOT€HOBOIOPOJIaMH, TOPEHHE ), IPUMEHEHHE.
Bonoponnbie cBsizu Mex1y MOJIEKyJIaMU CIIUPTOB. [lelicTBHEe MeTaHoJIa U 3TaHOJIA HA OPTaHU3M
YeNoBeKa.

MHoOroaToMHbI€ CIUPTHI. DTUIECHIIUKOI U TIIUIEPUH: CTPOCHUE, GU3NYECKHE U XUMUIECKUE
CBOIiCTBa (B3aMMOJICHCTBHUE CO MIETOYHBIMU METaNIaMH, KAYECTBEHHAs peaKIlisl HA MHOTOATOMHBIE
cnupThl). JlelicTBre HA OpraHu3M 4enloBeka. [I[puMeHeHue ruieprHa U dTUICHIIIUKOIIS.

deHo: cTpoeHne MONIEKYIbI, PU3NYECKHE U XUMUYeCKue cBoiicTBa. TokcuyHOCTh (peHomna.
[Ipumenenue denona.

Anpaerunbl u kemonwvl. Dopmanberu, aeTalibAeTu: CTPOeHUE, PU3NYECKUEe U XUMUUYECKUE
CBOICTBA (peaKIMU OKUCIECHUS U BOCCTAHOBJICHUS, KAU€CTBEHHBIE PEAKIIUH ), TIOTy4YEeHUE U
MIpUMEHEHHE.

OmHOOCHOBHBIE MpeieNbHbIe KapOOHOBBIE KUCIOTEL. MypaBbiHAs M YKCYCHasl KUCIIOThI: CTPOCHHE,
¢du3nuecKkre U XMMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE ISl Kilacca KUCIIOT, PeaKIIHs
sTepuduKamm), moxydeHue u npuMeHenue. CTeapuHoBasi U OJIEMHOBASI KUCIIOTHI KaK
MPEJICTABUTENH BBICIIUX KapOOHOBBIX KMCIOT. MbIia KaK COJH BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ACHCTBUE.

Crnoxxnble 23UpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Haponmmn3 CioxKHBIX 3GUpOB. KHUpHIL.
I'maponus xupos. [Ipumenenue xupoB. bronorudeckas poib KUPOB.

VYrneBobl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, TU- U TojMcaxapubl). [mroko3a —
MPOCTEHIIINI MOHOCAXapHI: 0COOEHHOCTH CTPOSHUS MOJICKYIbI, PU3NIECKUE U XUMUIECKUE
cBoiicTBa (B3auMoseiicTBue ¢ ruapokcuaom menu(ll), okuciaenrne aMMuadHbIM PaCTBOPOM OKCH/IA
cepebpa(l), BocctaHoBNEeHUE, OPOKEHHE TITFOKO3b), HAXOXK/IEHUE B PUPOJIC, IPUMEHEHHE,
ouonoruueckas poib. DorocunTe3. pykTo3a Kak U30MeP TIFOKO3BI.

Kpaxman u nemono3a kak mpupoaHbie moaumepsl. CTpoeHue Kpaxmaia U eJITI0I03bI.
duznyeckue 1 XUMUYECKUE CBOMCTBA KpaxMaia (THAPOIN3, KaYeCTBEHHAs PEeaKIMsl C HOJIOM).
DKCIIepUMEHTAJIbHbBIE METO/Ibl M3YYEHHUS BEIIECTB U UX MPEBPAIICHUN: TPOBECHIE, HAOMI0ACHNE U
OTHCaHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAU€CTBEHHbIE PEaKLIUK OJJHOATOMHBIX




cnupToB (OKKcaeHue dTaHoa okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOICHCTBHE
rmuepuna c rugpokcuaom meau(ll)), anpaernnos (okucIeHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u runpoxcumom meau(ll), B3anmoneiicTBre kpaxmana ¢ HOIOM), IPOBEICHUE
MIPAKTHUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHCIIOTHI.

Pacuérnbie 3a1auu.

Brruncnenus mo ypaBHEHUIO XMMHUYECKOM peakuu (Macchl, 00bEMa, KOTNYECTBA UCXOTHOTO
BEIIECTBA WU MPOIYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO M3 UCXOAHBIX
BEIIECTB WM MIPOAYKTOB PEAKIINH).

A3oTrcoznepxaniye OpraHM4ecKue COeMHEHUSI.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHuuecKre coefnHeHns. PU3NUecKrue 1 XUMUYECKUEe
CBOMCTBAa aMUHOKUCJIOT (Ha MpUMepe MIUIMHa). buonornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTuabt.
benku kak npupoaHbie BBICOKOMOJIEKYIISIpPHBIE coequHeHus. [lepBruynas, BTOpuyHas U TPETUYHA
CTpYyKTypa OeJIKOB. XMMHUECKHE CBOHCTBA OEJIKOB: TUAPOIIU3, IEHATypalnsl, Ka4eCTBEHHBIC
peakuuu Ha OenKu.

OKCIIepUMEHTAIbHbBIC METO/Ibl M3YUEHHUs BEIIECTB M UX MPEBPAIlICHUN: HAOMIOICHNE U OIMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalus OEIKOB IIPU HArPEBAHUHU, [[BETHbIC PEAKIIMH OEIKOB.

BricokoMoJieKyIsIpHBIE COeAMHEHU S

OcHOBHBIE MOHSTHSI XUMHUH BRICOKOMOJIEKYISIPHBIX COSAMHEHUI: MOHOMED, MOJTUMED, CTPYKTYPHOE
3BEHO, CTEIIECHb MOJIMMEPHU3AIINU, CPEIHSS MOJIEKYIsipHasi Macca. OCHOBHBIE METO/bI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IMOJIMMEpPU3aLUsl U OJIUKOHICHC AU,

OKCIIePUMEHTAILHBIC METO/TbI M3YYCHHUS BEIICCTB M X IMPEBPAIICHUN: 03HAKOMIICHUE ¢ 00pa3iaMu

MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYYYKOB.

MeXnpeaIMETHBIE CBS3HU.

Peamuzanus MCKIIPCAMETHBIX CBs3EH IIpu U3y4CHHUU OpFaHI/I‘-IeCKOI\/’I xumuu B 10 kmacce
OCYHICCTBIIACTCA YCPE3 UCITIOJIb30BAHNUEC KAK O6H.[I/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHfI, TakK 1

MIOHATHM, SBIISIOLUIMXCS CHCTEMHBIMU JUISl OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.
OO11ue ecTeCTBEHHO-HAy4HbIE MIOHATHUS: IBJICHHE, HAy4HbI (aKT, runoresa, 3aKoH, TEOpHs,
aHaJIU3, CUHTE3, KJIacCU(PUKAIIHS, TIEPUOANYHOCTD, HAOIOICHNE, U3MEPEHNE, SKCTIEPUMEHT,
MOJIEIUPOBAHHUE.

®dusuka: MaTepusi, SHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHb,
BEILIECTBO, TENI0, 00bEM, arperaTHOe COCTOSIHUE BEILECTBA, (PU3NUECKHE BEJIMYMHBI U €IUHUIIBI UX
U3MEpEHMUS.

Bbuonorus: kierka, opranusm, ouocdepa, o0OMeH BELIECTB B OpraHu3Me, POTOCUHTES,
OMOJIOTMYECKH aKTUBHBIE BeLIeCTBa (O€NKH, YITIeBOAbI, XKHUPHI, (PEPMEHTHI).

I'eorpadus: MuHepasibl, FOpHbIE IOPOJIbI, TIOJIE3HBIE HCKOMIAEMbIE, TOTUIMBO, PECYPCHI.
TexHo0rus: MUILEBbIE MPOIYKTHI, OCHOBBI PallHOHAIBLHOIO TUTaHUs, MOIOIINE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE MpernapaTbl, MaTepHalibl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA
TeopeTnyeckne 0CHOBbI XUMHHU

XUMHYECKUH AJIeMEHT. ATOM. SIIpo aroma, U30TOMbL. DJIEKTPOHHAsT 000104Ka. DHEPTeTUUECKUE
YPOBHH, MOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- 3eMeHThl. OCOOCHHOCTH pacipeaeIeHUs



3JIEKTPOHOB IO OPOUTAISIM B aTOMaX IEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS
KOH(UTYpaLusi aTOMOB.

ITepunonnueckuii 3akoH u [lepuonnueckas cucrema xXuMudeckux ieMeHToB 1. 1. Menneneesa.
CBs3p IEpuoAMYECKOro 3akoHa u llepronndeckoil cUCTEMbI XUMUYECKUX 371EMEHTOB /.

N. MenpeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XMUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTHIX U CJIOXKHBIX BEIECTB 10 IPyHIaM 1
IepuoiaM. 3Ha4€HNE IEPUOINYECKOIO 3aKOHA B PA3BUTUU HAyKHU.

Crpoenue BemecTBa. XuMHUecKas CBsI3b. Buibl XuMHU4ecKoil cBsA3M (KOBaJIEHTHAs HEMOJISIpHAs! U
NOJISIpHAs, MOHHAsA, MeTaJlIn4eckas). MexaHu3Mbl 00pa3oBaHMs KOBaJIEHTHOW XUMUYECKOH CBA3U
(0OMEHHBIN M TOHOPHO-aKLENTOPHBIN). BonopoaHas cBsi3b. BaneHTHOCTD.
DnexTpooTpulareabHOCTh. CTeneHb OKUcaeHus. VIOHbI: KaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunsl kpucTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTATIINYECKON
PEIIETKY.

ITonsTue o nucnepcHbIX cuctemax. MicTuHHbIE U KOJIIOUHBIE PACTBOPHI. MaccoBast 10JIs1 BEIECTBA
B PacTBOpE.

Knaccugukanus Heopranndeckux coenHeHnii. HomeHkiiatypa HeopraHMuecKux BEIIeCTB.
I'eneTnyeckas cBsI3b HEOPraHUYECKUX BEILIECTB, IPUHAICKAIINX K Pa3JINYHBIM KJlaccaM.
Xumunueckas peakuus. Kiraccuuranus XuMAYeCKIX peaknuii B HEOPraHUIEeCKOW U OPraHNIeCKOn
XUMHH. 3aKOH COXPAaHEHHsI MAaCChl BELLIECTB, 3aKOH COXPAHEHUSI U IPEBPALLEHUS SHEPTUU ITPU
XUMHUYECKHUX PEaKIUsX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3Iin4YHbIX (pakTopoB. OOpaTuMble peakui. X UMHUECKOe
paBHOBecHe. PaKTOPHI, BAUSAIONINE HA COCTOSTHUE XUMUYECKOTO paBHOBecus. [IpuHnmn

Jle larense.

Onekrponautudeckas auccounanus. CUIbHbIE U ci1adble 371eKTpoauThl. Cpesia BOAHBIX PacTBOPOB
BELIECTB: KUCAsl, HEUTpaJIbHAs, IIEJI0YHAs.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIUU.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHUs BEIIECTB M UX MPEBPAICHUN: IEMOHCTpalHsl TaJInI

«ITepnonnueckas cuctema xumudeckux smemeHToB . 1. Menneneesa», usyuenue Moaenen
KPUCTAITUYECKUX PEMIETOK, HAOIIOIEHUE

Y OMHCaHNE JEMOHCTPALMOHHBIX U Ja00OPaTOPHBIX OMBITOB (Pa3IoXKEHHE MEPOKCHIA BOAOPOA B
MIPUCYTCTBUM KaTalIM3aTopa, ONPEACICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO
WHJMKATOpa, peaKkIMi HOHHOTO 00MEeHa), MPOBEeHUE MPAKTUIECKON paboThl «BrausHue
pa3nMYHbIX ()aKTOPOB HA CKOPOCTh XMMUUYECKOU PEAKITUNY.

Pacuérnbie 3a1auu.

Pacuérel Mo ypaBHEHUSM XUMUYESCKUX PEAKIIHA, B TOM YHCJIC TEPMOXUMHYCCKUE PACUETHI, PACUETHI
C MCIOJIb30BAaHHUEM MOHATHS «MacCOBas JIOJIA BEIIECTBA.

Heopranuueckasi xumust

Hewmerannsl. [Tonoxenue nemeramioB B [lepuonnueckoit cucteMe XUMUYECKHUX AJIeMEeHTOB /1.

W. MeHnneneeBa 1 0COOEHHOCTH CTpOEHUS aTOMOB. DU3MYecKre CBONCTBAa HEMETAILIOB.
AnnoTponust HeMeTaIoB (Ha mMpuMepe KUCIopoa, cephl, hochopa u yrnepona).

XUMHUYECKHE CBOMCTBA BaKHEHIIINX HEMETAJUIOB (TaJOreHOB, CEPHI, a30Ta, pocdopa, yriepoaa u
KPEMHHS) U UX COSTMHEHHUH (OKCHIOB, KHCIOPOICOEPKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHUN).
[IpumeHeHne Ba)KHEHUIIIUX HEMETAUIOB M UX COCTMHEHUN.

Mertambl. [Tonoxenue metamioB B [lepuoandeckoi cucteMe XMuMHUECKUX AIEMEHTOB /.

N. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUSI SJIEKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. O01me



¢dbuzmveckue cBoiicTBa MeTaJIOB. CIIJIaBBI METAJUIOB. DJIEKTPOXUMHUYCCKUHN DSl HAPSHKEHUH
METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIUX METAIUIOB (HATPUil, KaJIHii, KAJIbIIMM, MarHui, aTlOMUHUHA,
LIUHK, XPOM, KeJIe30, ME/Ib) U UX COCAMHEHUM.

OO6mue cnocoOb! MoTydeHUs MeTaIIOB. [[puMeHeHne METAIIIIOB B OBITY M TEXHHKE.
OKCHEpUMEHTAIbHBIE METO/Ibl U3YYEHHUSI BEIIECTB U UX MPEBPALICHUN: U3yYEHUE KOJJIEKLIIUU

«MeTabl U CIIaBbI», 00Pa3I[0B HEMETAJIOB, PEIICHUE SKCIIEPUMEHTATBHBIX 3a]1a4, HAOJIFOICHHE
Y OTIMCaHWe JEMOHCTPAIIMOHHBIX U JJA00OPAaTOPHBIX OMBITOB (B3aMMOCHCTBHE THAPOKCHIA
AITFOMUHHUS ¢ PACTBOPAMHM KHCJIOT U IEJIOYEH, KaYeCTBEHHBIE PEaKIIUA Ha KAaTHOHBI METAJLJIOB).
Pacuérnple 3amaun.

Pacuérer Mmacchl BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HITU
00bEMY OHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, Pacu&Thl MacChl (00bEMA, KOJTMYECTBA
BEII[ECTBA) MPOYKTOB PEAKIIMHU, €CIIU OHO U3 BEIICCTB UMEET IPUMECH.

XuMue U KU3Hb

Ponp xumuu B o6ecrieueHnr IKOJI0OTHIECKO, SHEPreTHUECKOM U MUIIeBON O€30MMacHOCTH, Pa3BUTUN
MeauuuHbl. [IoHATHE 0 HAyYHBIX METOJAaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIMil.
[IpencraBienust 06 00X HAYYHBIX MPUHIIUIAX TPOMBILIUICHHOTO MOTYYSHUS BaKHEHIIINX
BEIIECTB.

UenoBek B MUPE BEIIECTB U MAaT€pUAJIOB: BaKHEUIIINE CTPOUTEIIbHBIE MaTepUAIIbI,
KOHCTPYKIIMOHHBIE MaTepUaJIbl, KPACKH, CTEKII0, KEpaMUKa, MaTepUaIbI ISl JICKTPOHUKH,
HaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAJIbHBIC YIOOPEHHUS.

XuMHS ¥ 310pOBbE YEJIOBEKA: MPABUIIA UCIIOIb30BaHUS JIEKAPCTBEHHBIX MPENaparoB, IpaBuia
0€30I1acCHOT0 UCIIONIb30BaHUs MIPENaparoB OLITOBOM XUMUHU

B IMOBCETHEBHOMN KU3HH.

MexnpeMeTHbIE CBS3H.

Peanu3anus MeXnpeaMeTHBIX CBS3eH MU M3y4eHUHU oOIIel u Heoprannyeckoil xumun B 11 kmacce

OCYIIECTBIIIETCS Yepe3 UCI0JIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHSTHUM, SBJISIOUINXCS CUCTEMHBIMHU ISl OT/AEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.
OO011ue ecTeCTBEHHO-HAY4HbIE MOHATHUS: HAy4HbIH (QakT, runoresa, 3aK0H, TEOpUs, aHAJIU3, CUHTE3,
KJ1accupuKaus, NIepUuOJUIHOCTh, HAOMIOEHHE, IKCIIEPUMEHT, MOIETUPOBAaHUE, U3MEPEHUE,
SIBJICHUE.

dusuka: MaTepus, SHEPIUs, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PallMnoaKTUBHOCTb, MOJIEKYJIa, SHEPTETHUECKUN YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHUE BEIECTBA, PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opranusm, skocucTeMa, onocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMHHBI,
0oOMEeH BeIlleCTB B OpraHUu3Me.

I'eorpadus: MuHepasibl, FOpHbIE IOPOIbI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTLITUBO, PECYPCHI.
TexHonorus: XUMHUYECKasi IPOMBIIUIEHHOCTh, METAJUTYPTrusi, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHuaoB, CEIbCKOXO35IICTBEHHOE IPOU3BO/ICTBO, TUIIEBAs IPOMBIIIEHHOCTbD,
(bapmarieBTH4eCKask MPOMBIIIIIEHHOCTb, IPOM3BOACTBO KOCMETHUYECKHX MpPEenaparoB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MarepHaioB, 3JIEKTPOHHAS POMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3y/IbTaTaM OCBOEHHUS 00y4arOLUMMUCS IPOTrpamMm
cpeanero obmiero o0pa3oBaHus (JTMYHOCTHBIM, METAIPEAMETHBIM U IpeaMeTHbIM). Hayuno-
METOIMYECKON OCHOBOM ISl pa3pabOTKH IJIAHUPYEMBIX PE3YJAbTaTOB OCBOCHHS MPOrpaMM
cpemHero o01ero o0pa3oBaHus ABISETCS CHCTEMHO-IEATEIIBHOCTHBIN MOIXO].

B cooTBeTcTBUM ¢ CUCTEMHO-AESTEIBHOCTHBIM IOIX0I0M B CTPYKTYPE JTHUYHOCTHBIX PE3yJIbTaToB
OCBOCHMSI ITpeaMeTa «XHUMUS» Ha YPOBHE CPEeTHET0 0011ero 00pa30BaHMsI BBIICICHBI CIEIYIOIHE
COCTABJISAIOIIHE:

0CO3HaHUE 00YUYAIOIIMMUCS POCCUMCKON IPAXKIaHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CAaMOOTIPEACIICHHIO;

HAJIMYHE MOTUBAIMH K 00Y4YEHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
Y HICTOPUYECKUX TPAAUINI 0a30BOI HAYKH XMMUH;

TOTOBHOCTB M CITOCOOHOCTH 00YYarOIINXCsl PyKOBOACTBOBATHCS B CBOCH JESITEILHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKAMHU, IPUCYIIIMH [EIOCTHON CUCTEME XMMUYECKOTO 00pa30BaHus;
HAJIMYHME TPABOCO3HAHUS SKOJIOTHUECKON KYJIBTYPhI U CHOCOOHOCTH CTaBHUTh LENU B CTPOUTH
KU3HCHHBIC TUTaHBI.

JIMuHOCTHBIE PE3yABTAaThl OCBOCHUS MPEAMETa « XUMHUS JOCTHTAIOTCS B €AMHCTBE YICOHOH H
BOCIIMTATEIILHOMN JIEATEIILHOCTH B COOTBETCTBHH C TYMAaHUCTUYECKIMH, COLMOKYIBTYPHBIMH,
JTyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU U HJI€AJIAMU POCCUHCKOTO TPAXKTaHCKOTO OOIIECTBA,
MPUHATHIMU B OOIIECTBE HOPMAMH | MPABHJIAMH MTOBEJICHHS, CIIOCOOCTBYIOIIMMH TPOoIIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH O0YJarOIINXCSI.
JIMYHOCTHBIE PE3YBTaTHl OCBOSHHS MPEeaMeTa «XHUMHUS» OTPAKAIOT CPOPMUPOBAHHOCTH OMBITA
MO3HABATENILHON M MMPAKTUYECKOH MEATETHHOCTH 00yUJaIOMINXCS IO PeaTH3ay IPUHATHIX B
o0IIecTBe IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCcKOro BOCIUTAHUS:

0CO3HaHMsI 00yJarOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaKEHHS K 3aKOHY U
IIPAaBOMOPSIIIKY;

NIPECTABICHUS O COLMATBHBIX HOPMaX U MPaBUIIaX MEXKIMYHOCTHBIX OTHOUICHUH B KOJUIEKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPUECKOW JAEATEIHHOCTH MPH CO3/IaHUH YUEOHBIX MPOEKTOB, pEIICHUH
y4eOHBIX M IMO3HABATENILHBIX 3a/1a4, BHITOJHEHUN XUMHUUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JJOTHKY M apryMEHTHI IPYTUX MPU
aHaJM3e Pa3IMYHbIX BUJOB yUEOHON eI TeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHNS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUECTBEHHON XUMUU;
YBaXEHHUS K IIPOIIECCY TBOPUYECTBA B 00JaCTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAHMSI TOTO, YTO JOCTHKEHHS HAyKH €CTh Pe3yJbTaT [UINTEIbHBIX HAOMIOIEHUH, KPOITOTINBBIX
HKCTIIEPUMEHTAIBHBIX TIOUCKOB, IIOCTOSHHOTO TPY/Ja YUEHBIX U MIPAKTUKOB;

MHTEpeca U MO03HABATEIbHBIX MOTHBOB B ITOJYYCHUHU U MOCIEAYIOIIEM aHaIu3e HH(popMaIuu o

NEpCAOBBIX NOCTUIKCHUAX COBpeMeHHOfI OTEYECTBECHHOM XHUMHU,



3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO OBE/ICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAllUH, CBSI3aHHbBIE C XUMUYECKUMH SIBICHUSIMU,

Y IPUHUMATh OCO3HAHHBIC PEIICHNS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHHUE M MOCTYIKN CBOMX TOBAPHUIIEH C MO3UIMI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHHUE MOCIEICTBUI 3THX ITOCTYIIKOB;

4) ¢popMupoBaHUs KYJbTYPHI 310POBbSI:

MOHUMaHUI IEHHOCTEH 3J0pOBOTo 1 0€30MacHoro 00pas3a KU3HH, HeOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 3/10POBBIO;

COOJTIOAEHUS MTPaBUII OE301TaCHOTO OOPAIIEHHS C BEIIECTBAMHU B OBITY, TOBCEAHEBHOMN JKU3HH U B
TPYAOBOH JIESATEIBHOCTH;

MOHUMAaHUSI ICHHOCTH MPABIJI MHANBHUIyAIEHOTO U KOJJIEKTUBHOTO OE30I1aCHOTO MTOBEACHUS B
CHUTYAIHSX, YIPOXKAIOMINX 3I0POBBIO M KU3HU JIFOICH;

OCO3HAHUS MMOCIEACTBUN U HETIPUATHSI BPEIHBIX MPHUBBIUCK (YIIOTPEOICHNUS alIKOTO0JIsl, HAPKOTHUKOB,
KypeHHUs);

5) TPya10BOI0 BOCIIMTAHMSA:

KOMMYHHKaTHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON IEATEIBHOCTH, OOIIECTBEHHO
TMI0JIE3HOM, TBOPYECKOH U IPYrUX BUAAX ACATCIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE YYacTHE B PELUICHUH MMPAKTHYECKUX 33/1a4 COIMAIEHON HAPaBICHHOCTH (B
paMKax CBOETro Kjacca, IMIKOJbI);

MHTEpeca K MPaKTUIECKOMY H3YUSHHIO TPodeccHii pa3IMyHOro posia, B TOM YHCIIe Ha OCHOBE
NPUMEHEHHS IPEIMETHBIX 3HAaHUN TI0 XMMHUH;

YBa)XEHHS K TPYIY, JIFOIISIM TPYAA U pe3yabTaraM TPYIOBOW AESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BHIOOPY MHAMBUIYaJbHON TPaeKTOPHU 00pa3oBaHus, OyayIeit
npodeccun U peanu3anuy cCOOCTBEHHBIX KU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB,
CocoOHOCTEHN K XUMHUM, UHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) IKOJIOTHYEeCKOr0 BOCIIMTAHHUSI:

IKOJIOTHYECKH 1EJIECO00Pa3HOTO OTHOLICHHUS K MIPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMUS KU3HHU HA
3emie;

MOHUMaHU IO0ATBHOTO XapaKTepa 3KOJOTMYECKUX MPoOIIeM, BIUSHUS YKOHOMUYECKUX
MPOIIECCOB HAa COCTOSTHHE MPUPOIAHON U COLMAILHOMN CPEIbl;

OCO3HaHUS HEOOXOMMOCTH HCIIOIb30BaHMUs TIOCTHYKEHHI XUMHH JIJIsl PELICHUS] BOIIPOCOB
PalMOHAIBEHOTO MTPUPOIOIOIH30BAHHMS;

aKTHBHOTO HENPUATHS ICHCTBUI, NPUHOCSIIUX BPEI OKPYKAIOIIEH IPUPOIHON Cpelie, yMEHHUS
MPOTHO3UPOBATH HEOIArONPHUATHBIE YKOJIOTHUECKUE OCIEACTBUS MPEANPHHUMAEMBIX ICHCTBHI U
Npe0TBPALIATh UX;

HAJIMYHUS Pa3BUTOTO 3KOJOTUYECKOTO MBIIIICHHUS, SKOJIOTUYECKON KYJIBTYPBI, OIBITA IESATEIBHOCTH
IKOJIOTHYECKOH HAIPAaBICHHOCTH, YMEHUS PYKOBOJICTBOBAThCSl HIMHU B ITO3HABATEIBLHOM,
KOMMYHHUKaTUBHOW M COLMAIBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHUS aKTUBHO TMIPOTHBOCTOSATH
UAEO0JIOTUHN XeMOopoOuH;

7) IEeHHOCTH HAYYHOTO TO3HAHUS:

c(OpPMUPOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH

1 OOILECTBEHHOH NMPaKTHUKH;



MOHUMAaHHUS crieU(UKA XUMHUH KaK HayKH, OCO3HaHUs €€ POy B (OPMHUPOBAHUH PAILIIOHATIBLHOTO
HAY4YHOT'O MBIIIEHUS, CO3/IaHUU 1IEIOCTHOTO IPEACTABICHUS 00 OKPYKaIOIIeM MUPE KaK O
€IMHCTBE IPUPO/IbI U YEJIOBEKA, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN U pelIeHUH MTPodiieM
COXpaHEHUs IPUPOIHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JJIsi COBPEMEHHON UBUIIM3AIUH: B €€
TYMaHUCTHYECKOM HAMPaBIEHHOCTH U BaXKHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepuaibHON
KYJBTYPBbI, PEIICHUU TI00AIbHBIX MTPOOJIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHUYECKOM, MUIIEBON U SKOJIOTUYECKON Oe30MacCHOCTH, B Pa3BUTUU MEIULIMHBI, 00eCIIeYeHUn
YCIIOBUH YCIIEIIHOTO TPyAa U SKOJOTHYECKH KOMGOPTHON KU3HU KaXKAO0T0 YjeHa 001IecTBa;
€CTECTBEHHO-HAYYHON TPAMOTHOCTH: IIOHUMAaHUS CYIIIHOCTH METO/I0B NIO3HAHMUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTHU MCMOIb30BATh MOJyYaeMble 3HAHUS JJIs aHAIHU3a U
OOBSICHEHHUS SIBIICHUI OKPYXKAIOUIET0 MUPa U MPOUCXOAAIINX B HEM U3MEHEHUI, YMEHUS J1eaTh
000CHOBaHHBIE 3aKJIIOUEHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOLIUXCS JAHHBIX C I[ENIBIO
MOJTy4€HUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BAaTh XUMUYECKUE 3HAHUS JJIs PeleHus MpobieM B
peaNbHBIX )KU3HEHHBIX CUTYaIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM IeATEIbHOCTH;

TOTOBHOCTH H CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOGHHOCTSIM TpyZa B Pa3IMYHBIX chepax npodhecCHnoHaNbHOMN 1eATeTbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3y/IbTaThl OCBOCHHUS y4eOHOTO TIpeaMeTa « XUMHUSI» Ha YPOBHE CPEIHETO
o01ero 06pazoBaHus BKIIOUAIOT:

3HaAUYUMBIE JIJIs1 POPMUPOBAHKSI MUPOBO33PECHHUS O0YUAIOIIMXCSI MEK TUCITUILITHHAPHBIC
(MexmpenMeTHbIe) OOIICHAYYHBIC TOHATHS, OTPAXKAFOIIUE [IEJTOCTHOCTh HAYYHON KapTHHBI MUPa U
crienu(UKy METOIOB TIO3HAHMS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO,
SHEPTrHUs, ABJICHUE, IPOIIECC, CUCTEMA, HAyuHBIN (haKT, IPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICIOBAaHKE, HAOIIOICHUE, U3MEPEHHUE, IKCTICPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE YUeOHbIC IeHCTBHS (TI03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC),
obecnieunBatroie GopMUpoBaHUe GYHKITMOHATBHON IPaMOTHOCTH M COIMATIBHON KOMITETCHIIUN
00yJarommxcs;

CMOCOOHOCTh O0YYAOIIUXCS UCIIOIb30BaTh OCBOCHHBIC MEKUCIUIIIMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHUS ¥ YHUBEPCAIbHbIC YUeOHBIC JICHCTBHS B TO3HABATEIILHOW U
COITHAJIbHOM MTPAKTHUKE.

MeranpeaMeTHbIe pe3y/IbTaThl OTPAXKAIOT OBJIAJICHUEC YHUBEPCATLHBIMU YICOHBIMU
M03HABATEILHBIMU, KOMMYHUKATHBHBIMH U PETYISTUBHBIMH JICHCTBUSIMHU.

OB.]'[aIleHI/Ie YHUBEPCAIbHBIMUA y‘-leﬁﬂblMl/I NMO3HABATEJIbHbIMH JI€HCTBUSIMHU:

1) 6a3oBble JJOorHYeCKHe AeHCTBUSA:
CaMOCTOSITENILHO (POPMYIIUPOBATH M AKTYAIM3UPOBATH TPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;



OTIpENIETIATH 1IeNIU ACITeIbHOCTH, 3a]aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHKEHUS, COOTHOCUTH
pe3ybTaThl ACSITENILHOCTH C MOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh IPU OCBOCHUU 3HAHUI MPUEMBI JTJOTHUECKOTO MBIIIJICHUS — BBIACSATH XapaKTepHbIE
MPU3HAKY MOHSTUN U YCTAHABJIMBATh UX B3aUMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOIINE MTOHSITHS
U1 OOBSICHEHUS OTAETIbHBIX (PAKTOB U SBJICHHUIA;

BBIOMpATh OCHOBAHMSI U KPUTEPUH IS KIIACCU(UKAIIUHU BEILIECTB U XUMUUYECKHUX PEaKIIHii;
yCTaHaBIIMBaTh MPUYHMHHO-CIICACTBEHHbIE CBSI3U MEX]y U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbIE, IEAYKTUBHBIE, [10 AaHAJIOTUH ), BBISIBIISATH
3aKOHOMEPHOCTHU U MPOTUBOPEYHS B paCCMaTPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH BBIBOABI U
3aKJIIOYCHHUS;

MIPUMEHSITH B IIpoliecce MO3HAHUS, UCIIOJIb3YeMble B XMMHH CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBLIBaTh MOJICIbHBIC IPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJ) JIEMEHTA,
XuMHuueckas GopMmyrna, ypaBHEHHE XUMUYECKOH peakluy — Py PEeLICHUN Y4eOHbIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSATh Ha3BaHHbBIC MOJICTIbHBIC IPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a30Bble HCCIIEeI0BATEIbCKHE TeHCTBHS:

BJIa/IeTh OCHOBAMHU METO/IOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUt;
dbopMynHpOBaTh LENH U 33]]a4U UCCIIEI0BaHUS, HCIIOIb30BATh IOCTABICHHBIE U CAMOCTOSITETTLHO
chopMyIHpOBaHHBIE BOPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 (JOPMHUPOBAHUS
TUIOTE3bI 110 POBEPKE MPaBUIHLHOCTH BbICKA3bIBAEMBIX CYXKICHHIA,

BJIa/IETh HABBIKAMH CAMOCTOATEIHHOTO TUIAHUPOBAHUS U IPOBEACHUS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMsI HAOIIOAaTh 32 XOJ0M IPOLECcCa, CAMOCTOSATEIBHO
IIPOTHO3UPOBATH €T0 Pe3yibTaT, (POpMyINpOBaTh 000OIIEHNS U BBIBOBI OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YNIbTaTOB UCCIIEA0BAHMS, COCTABISATh 000OCHOBaHHBIM OTUET O MPOAETaHHOM
pabore;

pUOOPETaTh ONBIT YUYEHUYECKOM NCCIIEI0BATEIbCKON U MMPOEKTHOM JeSITeIbHOCTH, IPOSIBIIAT
CIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOZIOB PELIeHUs TPAKTUYECKUX 3ajad,
NPUMEHEHHIO Pa3JInYHBIX METOJIOB ITO3HAHMUS.

3) pa6ora ¢ nndopmanmeii:

OPHEHTUPOBATHCS B PA3IMUYHBIX HCTOUHUKAX HHPOPMAIUK (HayYHO-TIOMYJIsIpHAs IuTeparypa
XMMHYECKOTO COIep KaHus, CIIpaBOuHbIe T0coOus1, pecypchbl MIHTepHeTa), aHaTM3upoBaTh
MH(OPMALIUIO PA3TUYHBIX BUIOB U (POPM MPEICTaBICHHS, KPUTUYECKH OLICHUBATh €&
JOCTOBEPHOCTH U HEMPOTUBOPEYNBOCTH;

(bopMynupoBaTh 3aPOCHl ¥ MPUMEHSAThH pa3IMYHbIE METOABI IPH MOMCKE U 0TOOpe HHPOPMAIIHH,
HEOOXOIMMOM /JIs1 BBIOJIHEHUS y4eOHBIX 3a/1a4 OINpeeIEHHOTO TUIIa,

npUoOpeTaTh ONBIT UCIIOIB30BAHUS HHPOPMAIIHOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI 1
Pa3IUYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIEHO BBIOMPATh ONTUMAIBbHYIO (POpPMY MpescTaBIeHus HH(POpMALUHU (CXeMBbI, TpaduKH,
JMarpaMMbl, TAOIUIIbI, PUCYHKH U JPYyTHE);

HCIOJIb30BaTh HAyYHBIN S3bIK B KAY€CTBE CPEJICTBA MPHU paboTe ¢ XUMHUECKONH MHPOpMAIHEi:
MPUMEHATH MEXIpeIMeTHbIe (PU3NIECKHe U MaTeMaTHUeCKUe) 3HAKH U CUMBOJIBL, (POPMYIIBL,
ab0peBuaTypbl, HOMEHKIJIATYPY;

HCIIOJb30BaTh U HpCOGpHSOBLIBaTB 3HAaKOBO-CHUMBOJIMUCCKUC CPCACTBA HATIAIHOCTHU.



OsBjaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATHBHBIMHA JeHCTBUSIMHU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CY)KIaeMOM TEMBbI B XOJI¢ JHAJIOora

W/WJIM TUCKYCCHH, BBICKA3bIBaTh UCH, (DOPMYIMPOBATh CBOM MPEIIOKEHUS OTHOCUTEIBHO
BBITIOJTHCHHMSI TTPEIJIOKCHHOM 3a]1a4H;

BBICTYIIATh C IPE3CHTAIIMCH PE3yJIBTATOB MT03HABATEILHOM JIEATSIIBHOCTH, TOTYYCHHBIX
CaMOCTOSITEJILHO MJIH COBMECTHO CO CBEPCTHUKAMH IIPH BBITIOJTHEHHH XUMHYECKOTO SKCIIEPUMEHTA,
MIPAKTHYECKOM paObOTHI IO MCCIICIOBAHUIO CBOWCTB M3y4aeMbIX BEIICCTB, peaM3allii Y4eOHOTo
poekTa U (OPMYITHPOBATH BHIBOJIBI

0 pe3y/IbTaTaM MPOBEAEHHBIX NCCIICIOBAHMN TyTEM COTIACOBAHMS IMO3HMIIUN B XOJIe OOCYXJICHHUS U
oOMeHa MHEHUSIMH.

OBJIaIIEHI/Ie YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU HEﬁCTBHHMH:

CaMOCTOATCIIbHO INIAHUPOBATh U OCYIICCTBIIATH CBOIO ITO3HABATCIIBHYIO ACATCIBHOCTD, OIIPCACIIAA
e€ 1uenu u 3a/la4r, KOHTPOJIHUPOBATH U I10 MCPEC H606XOI[I/IMOCTI/I KOPPCKTUPOBATH npenﬂaraeMHﬁ
aAJITOPUTM ﬂeﬁCTBHﬁ IIPpH BBIITOJIHCHUH y‘lC6HBIX Hn UCCJIICAOBATCIIbCKHUX 3aJa4, BLI6I/IpaTL Hauoboee
S(b(beKTI/IBHHﬁ CIoco0 ux PCUICHUA C y‘IéTOM MMOJIy4CHHA HOBBIX 3HAHUU O BEIIECTBAX U
XUMHUYCCKHX PCAKIUAX;

OCYHICCTBJISAATb CAMOKOHTPOJIb cBocH ACATCIIBHOCTH Ha OCHOBC CaMOaHaJIn3a U CAMOOLICHKH.

INPEAMETHBIE PE3VYJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3yapTaThl 0OCBOEHUS Kypca «OpraHudeckas XuMHUs» OTPaXKaroT:
c(hOpMUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTABIISIONIEH €CTEeCTBEHHO-HAYYHOU
KapTHHBI MUPA, POJIM XUMUHU B TTIO3HAHUM SIBIICHUN TIPUPOJIBI, B GOPMUPOBAHUU MBIIICHUS U
KYJABTYpbI TIMYHOCTH, €€ (PYHKIIMOHAIBHON rpaMOTHOCTH, HEOOXOAMMOM /TSl peLIeHHs
MPAKTHYECKHX 33]1a4 ¥ SKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOU Cpelie;

BIIJICHUE CUCTEMON XUMHUUECKUX 3HAHUMN, KOTOPAsi BKJIIOYAET: OCHOBOIIOIATAIOIINE TTOHITHS
(XMMUYECKUH DIIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYIa, BAaJICHTHOCTD,
ANIEKTPOOTPHIIATEILHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas popmyrna (pa3BEpHyTas U
COKpaIéHHasi), MOJib, MOJISIpHAsI Macca, MOJISIPHBINA 00BEM, YIIIEpOAHBIN CKeNleT, (yHKIIMOHATbHAS
rpynna, pajgukai, U30MepHsi, H30MepPbl, TOMOJIOTUYECKHU psiJl, TOMOJIOTH, YIIIEBOAOPOIbI, KUCIOPOL
1 a30TCOJIEprKAIlle COSAMHEHUSI, MOHOMED, OJTUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbBIE
COEJIMHEHMS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUs opraHnyeckux Beuects A. M. Bytieposa,
3aKOH COXPaHEHUsI MAaCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMUU;
MHPOBO33PEHUECKUE 3HAHUS, JIeKAIINE B OCHOBE IOHUMAHUSI IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHX SBJICHHM, (DaKTOIIOTUYECKHE CBEICHUS O CBOMCTBAX, COCTABE, MOIYYCHUU U
6€301acHOM MCIOJIb30BaHUH BKHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM

ACATCIIBHOCTH YCJIIOBCKA,



c(OPMHUPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEPHbIC IPU3HAKH OHSATHH, YyCTaHABIUBATh UX
B3aMMOCBSI3b, HCIIOJIh30BaTh COOTBETCTBYIOIINE MOHATHUS TIPU OMUCAHUU COCTaBa, CTPOCHUS U
MpeBpaIleHIH OPraHNYCCKUX COCIMHCHUIA,

c(OPMHUPOBAHHOCTh YMEHHH UCTIOIB30BaTh XMMUYECKYIO CHMBOJIUKY IS COCTaBJICHUS
MOJICKYIISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIEHHOH) (POPMYT OPraHMYECKUX BEIIECTB U
YpaBHEHHI XUMUYECKHX PEaKIUi, N3TOTABINBATh MOJICIH MOJICKYJI OPTaHUYECKUX BEIISCTB JIJIs
WLTIOCTPAIIUH WX XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHHH YCTaHABIMBATh IPUHAIIC)KHOCTh U3YUYEHHBIX OPTaHUYECKHUX BEIIECTB
10 UX COCTaBY U CTPOCHUIO K OINPEEIIEHHOMY KJIacCy/TpyIIIne COSAMHEHUH (YIIIEBOAOPOIBI,
KHCJIOPOJI ¥ a30TCO/ICPIKAIINE COSAUHEHHS, BRICOKOMOJICKYJISIPHBIC COSMHEHUS ), 1aBaTh UM
Ha3BaHUs 10 cuctemMarnueckor HomeHkiaarype (IUPAC), a Takyke IpUBOIUTH TPUBHUATIBHBIC
Ha3BaHUS OT/ICJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, TPOIUIICH, alleTHJICH, YTUJICHIIMKOJIb,
DIMIEPHH, PEeHOII, POpMabICTH/l, alleTaIbICTHI, MypaBbHHAsI KUCIIOTA, YKCYCHAs! KUCIIOTA,
OJICMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, IIIIOK03a, PPYKTO3a, KpaxMaJl, [EeJITHII03a, TIHIIUH ),
c(OPMHUPOBAHHOCTh YMEHHS ONPEACIATh BUBI XUMUYECKON CBSI3U B OPTaHHUUYECKUX COCTUHCHUSX
(omuHApHBIC U KPaTHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI IPUMEHSTH ITOJIOKCHUSI TECOPHU CTPOCHUS OPraHUYECKHUX BEIIECTB A.
M. BytiepoBa aiist 00bsSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHMS; 3aKOH
COXpaHEHHUS MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepPHU30BaTh COCTAB, CTPOCHUE, (PU3NICCKHE U XUMHUCCKUE
CBOMCTBA TUITMYHBIX MPEICTABUTEICH PA3IUNYHBIX KIIACCOB OPIraHUYECKUX BEIIECTB (METaH, ITaH,
STHUJICH, IPOMHIIEH, alleTuJIeH, OyTaaueH-1,3, merunoyranueHn-1,3, 6eH301, METaHOII, ITAHOI,
ATUJICHIJIMKOJb, TIIUIIEPUH, (PEHOIN, alleTalbIeru ], MypaBbiuHas U YKCYCHAsi KUCIIOTHI, TITFOK03a,
Kpaxmall, [eJUTI0JI03a, aMUHOYKCYCHasl KHCIIO0Ta), MIUTFOCTPUPOBATh TEHETUUECKYIO CBA3h MEXKITY
HUMU YpaBHEHHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU C UCTIOIB30BAHUEM CTPYKTYPHBIX
hopmya;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKH YIIIEBOJOPOTHOTO ChIPhs (HEQTH,
MIPUPOJIHBIIA Ta3, YToJib), CIIOCOOBI UX MepepaboTKU U MPAKTUIECKOe MPUMEHEHHE IPOIYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOAUTH BHIYUCICHHUS M0 XMMUYECKUM YPaBHEHUAM (Macchl,
00bEMa, KOJTMYECTBA UCXOJHOTO BEIIECTBA UM MPOIYKTa PEAKIIUU MO U3BECTHBIM Macce, 00BEMY,
KOJTMYECTBY OTHOTO M3 MCXOJHBIX BEUIECTB

WJIH TIPOJYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTH YMEHUH BIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJ]aX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMbBIX B XUMUU TIPU U3YUEHUH BEIIECTB U XUMHUYECKUX SIBICHUH (HaOIIOneHue,
HU3MepeHHe, SKCIIEPUMEHT, MOICTMPOBAaHNUE), UCIIONB30BaTh CUCTEMHBIC XUMHUECKHIE 3HAHHUS [T
MPUHSTHSI PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHUEM;

c(hOpMUPOBAHHOCTHh YMEHUH COOIIOIATh MpaBUiIa MOIH30BAHUS XUMHUECKOH MOCYNoi 1
nabopaTopHBIM 000PYIOBAHHEM, a TAKXKE MpaBUiIa OOpAIlleHHUs C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIHUSMU IO BBITTOTHEHHIO JIAOOPATOPHBIX XMUMHUECKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IIIAHUPOBATH U BBHITIOTHATH XUMUYECKUH IKCTIEPUMEHT (IIPEBPALIICHHS
OpPraHMYECKHUX BEIICCTB MPU HATPEBAHHH, MTOJTyUYECHUE ITUIICHA U U3YYCHUE €T0 CBOMCTB,

KaQ4CCTBCHHBIC PCAKIIUHN OPIraHNYCCKHUX BCUICCTB, JCHATYypallud OEIKOB IIpU Harp€BaHuu, HBCTHLIC



peakiu OETKOB) B COOTBETCTBHH C NMPABHJIAMU TEXHUKH 0€301TaCHOCTH MPH OOPAIICHHUH C
BEIIECTBAMH U JaOOPaTOPHBIM 000PYAOBaHUEM, IPEACTABIATH PE3YIBTAThl XUMUUYECKOTO
SKCIEpPUMEHTa B (hopMe 3aITUCH YPaBHEHH COOTBETCTBYIONIUX pEaKlUii U (OpMYIUPOBATH BBIBObI
Ha OCHOBE 3TUX PE3YJbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUIN KPUTUYECKU aHATM3UPOBATh XUMUYECKYIO HH(OpMAIIHIO,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBoi nHpopMaluu, IHTepHET U qpyrux);
c(hOpMUPOBAHHOCTH YMEHHUI COOIIOATh MpaBUiIa SKOJIOTUYECKHU 1eJ1ecO00pa3HOro MOBEICHUS B
OBITY ¥ TPYAOBOH JI€ATEIHHOCTHU B LEJSIX COXPAaHEHUSI CBOETO 3/I0OPOBBS M OKPYXKAIOIIEH MPUPOIHOM
Cpelibl, 0CO3HABATh OMACHOCTH BO3/ICHCTBUS HA KUBBIE OPTaHU3MBbI ONPEAICIEHHBIX OPraHUYECKUX
BElIEeCTB, MoHUMas cMbicia nokasaresns [1/IK, noscHaTs Ha mpuMepax cnocoObl yMEHBIICHUS U
MPEeIOTBPAICHHS] UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M UYEJIOBEKa;

JUIs 00y4aIOIUXCsl C OTPAaHUYCHHBIMU BO3MOXKHOCTSAMU 3[IOPOBBS: YMEHUE IPUMEHATH 3HAHUSI 00
OCHOBHBIX JJOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XMMHUECKHX SIBJICHHIA;

JUIS CJIETIBIX U Ca00BUASIINX O0YJaIOIIUXCs: YMEHHE UCIIONB30BaTh PENbe(pHO-TOUEUHYIO CUCTEMY
obo3Hauenuit JI. bpaiins s 3anucu XUMUYECKUX (POPMYIL.

11 KJIACC

IIpenmeTrHble pe3yabTaTsl 0CBOEHUA Kypca «O01as 1 HeopraHudeckas XUMUs» OTPakaroT:
c(OPMHUPOBAHHOCTh MPE/ACTABIECHUI: 0 XUMHUECKON COCTABIIAIOLICH €CTeCTBEHHO-HAyYHON
KapTUHBI MUPA, POJIM XMMHUU B MIO3HAHUM SIBJICHUH NPUPOJIbI, B POPMUPOBAHUU MBILIUIECHUS U
KYJBTYPBI JINUYHOCTH, €€ (PyHKIIMOHAJIbHOW I'PaMOTHOCTH, HEOOXOAUMOM IS pelIeHus
MPAKTUYECKHX 337124 U 3KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOU Cpelie;

BJIaJICHNE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOPasl BKJIFOYAET: OCHOBOIIOJIAra0IINE TOHATHS
(XMMHUYECKHI JIEMEHT, aTOM, M30TOTI, S-, P-, - 2IEKTPOHHBIE OPOHUTAIIH ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIM 00BbEM, BaJICHTHOCTb, IIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHCICHHUS,
XMUMHYecKas CBA3b (KOBAJIEHTHAsI, MOHHAs, METAIIMUECKasi, BOJIOPOHAS), KPUCTAIIIMYECKas
peIéTKa, TUIBI XMMUYECKHUX PEAaKIUM, PaCTBOP, AIEKTPOIUTHI, HEAJIEKTPOIUTHI,
ANIEKTPOJIUTHYECKAs] JUCCOLUALINSA, OKUCIIUTEND, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON PEAKIUH,
XMMHUYECKOE PaBHOBECHUE); TECOPHH U 3aKOHBI (TEOPHUS IEKTPOIUTUUECKON JUCCOLMALINY,
nepuoanueckuii 3akoH Jl. Y. Menzaeneena, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALIEHNS SHEPTUN NIPU XUMHUYECKHUX PEAKIHAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK
XUMHH, MUPOBO33PEHYECKNE 3HAHNUS, JIEXKAIINE B OCHOBE TOHUMAaHUsl IPUUYMHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOIIOTUUYECKHE CBEJICHHSI O CBOICTBAX, COCTaBE,
MOJyYeHUHU M Oe3011acCHOM HCIIOB30BAaHUN BaKHEHIIMX HEOPTaHMUECKUX BELIECTB B OBITY U
IIPAKTUYECKOM IEATENBHOCTH YEI0BEKA;

c(OpMHUPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEPHbIE MPU3HAKU MOHATHH, YCTaHABINBATH X
B3alMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IIPU ONMCAHUU HEOPTaHUYECKUX BEIECTB
U UX [IPEBPALICHMUI;

c(OpPMHUPOBAHHOCTh YMEHHH NCIOIb30BaTh XMMUYECKYIO CUMBOJIUKY IS COCTAaBICHUS (hOpMYIT
BEIIIECTB M YPaBHEHUI XMMHUYECKUX peaKInid, cuctemMarnueckyro Homenknarypy (IUPAC) u
TPUBUAJIbHBIEC HA3BAHUS OTAEJIBHBIX HEOPIaHUUECKUX BEIIECTB (yrapHbIi ra3, yIeKUCIbli ras,

aMMHUaK, raiéHasi U3BeCThb, Heral€Hast U3BeCTb, MUThEBAsl COJA, TUPUT U JPYTHE);



c(OPMHUPOBAHHOCTb YMEHHH ONpENEeNsITh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCJUHEHHUAX PA3IMYHOIO COCTABA, BU XUMUYECKOM CBA3M (KOBaJICHTHAs, HIOHHAs,
MeTaJUIMYeCKasi, BOIOPOAHAS) B COCIMHEHMSIX, TUIl KPUCTAIIIMUECKON PeIIETKH KOHKPETHOTO
BEIllECTBA (aTOMHasi, MOJIEKYJISIpHAsi, HOHHAsA, METAJUINYECKast), XapaKTep Cpe/ibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHM;

c(OPMHUPOBAHHOCTh YMEHHH yCTaHABIMBATh IPUHAAIE)KHOCTh HEOPIraHUYECKUX BEILECTB 110 MX
COCTaBY K OIpeesIEHHOMY Kilaccy/TpyIie COeAMHEHUH (IIPOCThIE BELECTBA — METAJLIbI U
HEMEeTaJllbl, OKCHU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHBbIE THAPOKCU]IBI, COJIN);
c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMbICH Neproandeckoro 3akona J[. 1. Meneneesa u
J€MOHCTPUPOBATH €T0 CUCTEMATU3HUPYIOILYIO0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINY;
c(OPMHUPOBAHHOCTb YMEHHM XapaKTepU30BaTh NEKTPOHHOE CTPOCHHUE aTOMOB XUMHUYECKUX
aneMeHToB 14 nepuonos llepuonuyeckoit cucreMbl XuMuueckux 31emMenToB Jl. . Menneneesa,
UCIIOJB3Ysl MIOHATHS «S-, P-, d-2JIEKTPOHHBIE OPOHUTAIIHY, «IHEPIeTHYCCKUE YPOBHIY, OOBSICHSITH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX IEMEHTOB U UX COEIMHEHUH 110 IEPUOaM U
rpynnam [leprnoauueckoii cucremsl xumudeckux aemenTos /1. . Menneneesa;
c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB, TOATBEPKIAATh CYLIECTBOBAHUE I€HETHUECKOU
CBSI3M MEX/1y HEOPTaHUYECKUMU BEIIECTBAMHU € IIOMOILBIO YPABHEHUM COOTBETCTBYIOIUX
XUMHYECKHUX PEAKLU;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIIUPOBATh XUMUYECKHE PEAKIIMU MO PA3IUYHBIM [IPU3HAKAM
(4ucily U COCTaBy pearupyroliX BEIECTB, TEIUIOBOMY 3P PEKTY peakluu, N3MEHEHHIO CTeTeHel
OKHCJICHUS SJIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJacTUIO KaTaau3aropa);

c(OPMHUPOBAHHOCTh YMEHHM COCTABIATh YPAaBHEHUS PEAKIIUN Pa3InYHbIX TUIIOB, ITOJHBIE U
COKpaIlléHHbIE YPAaBHEHUS peaKkIuil HOHHOr0 OOMEHa, YUUTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peakiuu UAyT A0 KOHLA;

c(OpPMHUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKIINH, TOATBEPKIAIOIINE KAaYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOILNE B
BOJIHBIX PaCTBOpaxX HEOPTaHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH PaCKpPBIBAaTh CYLTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUii
MIOCPENICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX peakiuii;

c(OPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakiuu oT
pa3NUYHbBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUUECKOTO paBHOBECHS B 3aBUCIMOCTH OT
BHeIHero Bozzelicteus (nmpunuun Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XUMUYECKUE MTPOLIECCHI, JIEKAIINE B OCHOBE
MIPOMBIIIIJIEHHOTO MOJIY4YEHHUsI CEpHOU KUCIIOTHI, aMMHaKa, a Takke c(hopMUPOBAaHHOCTb
npecTaBiIeHu 00 OOIIMX HayYHBIX MPUHIUIAX U SKOJIOTUYECKUX IMpolieMax XUMMHUYEeCKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYMCICHHS C UCTIOIB30BAHNEM ITOHATHS «MaccoBasi J10JIs
BEIIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHUH ra30B MPH XMMUUYECKUX PEAKIIHUAX, MAaCChl BELIECTBA
Wi 00bE€Ma ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE UM 00BEMY OTHOTO U3
y4YacCTBYIOIIMX B PEAKIIMU BEIECTB, TEIUIOBOTO 3(p(ekTa peaklinu Ha OCHOBE 3aKOHOB COXPAaHEHHUs

MAacChl BELIECTB, IPEBPAILICHNS U COXPAHCHUS SJHEPIUU;



c(hOopMHPOBAHHOCTh YMEHUH COOTIONATH TTpaBUJIa MOIb30BAHMS XUMUUECKON TTOCYION 1
na0opaTopHbIM 00OPYIOBAHUEM, A TAK)KE IPaBUIIa OOPAIEHUs C BELECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSAMU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IIIAHUPOBATh U BBIIOIHATE XUMUYECKUN IKCIIEPUMEHT (Pa3JIoKeHHE
IIEpPOKCHa BOAOPOAA B IPUCYTCTBUH KaTallu3aTopa, OIPEICIIEHUE CPebl PACTBOPOB BELIECTB C
IIOMOIIBI0 YHUBEPCAIBHOTO HHAUKATOPA, BIUSHUE PA3JINYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON
peakKIiy, peakliud MOHHOIO 0OMEeHa, KaueCTBEHHbIE peakuK Ha Cylb(ar-, KapOOHAT- U XJIOPHI-
AQHUOHBI, Ha KATUOH aMMOHHs, PEILIEHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMaMm «MeTais» u
«Hewmeramibl») B COOTBETCTBUH C MPaBUIIAMHU TEXHUKH O€30IIaCHOCTH ITPU OOPALIEHUN C
BEIlIECTBAMH U J1a00paTOpHBIM 000PYIOBaHUEM, IIPEACTABIATh PE3YIbTAThl XMMUYECKOTO
HKCIIEPUMEHTA B (pOpMeE 3alKCH YPaBHEHUH COOTBETCTBYIOIUX PEAKIIMNA U (POPMYIHPOBATh BHIBOABI
Ha OCHOBE 3THUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUM KPUTHUUECKU aHAJIM3UPOBATh XUMUUECKYIO HH(OpMALIHIO,
[OJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeIcTBAa MAaCCOBOM KOMMYHUKaIUK, IHTepHET U Ipyrux);
c(OpMHUPOBAHHOCTh YMEHUM COOJII0OAATH MTPaBUJiIa SKOJIOTMUECKH 11eJ1eCO00pPa3HOro MoBeIeHHs B
OBITY U TPYAOBOM JESITEIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKaIOLIeH MPUPOAHOI
Cpelbl, 0CO3HABATh ONACHOCTH BO3JEHCTBUS Ha JKUBbIE OPTaHU3MBbI ONIPENEIEHHBIX BELIECTB,
noHuMas cMblci nokaszarens [1J1K, nosicHATs Ha mpuMepax crocoObl YMEHbIICHUS U
IIPEOTBPALICHMSI UX BPEJHOTO BO3ACUCTBHS HA OPIaHU3M UYEJIOBEKA;

111 00Yy4arOLIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsI: YMEHUE IPUMEHSTH 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOJAX [T03HAHUS BEIIECTB U XMMUYECKUX SIBJICHUM;

JUIS CIIETNBIX U CIA00BUISNIMX 00YYaOLINXCS: YMEHHE HCTIONb30BaTh pellbe(PHO-TOUEUHYIO CUCTEMY
obo3nauenuit JI. bpaitns ans 3anucu XUMUYeCKUX GOpMyI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmeHnoBanue Komai1eCtso | - Smextporisre
Ne A3EIIOB 1 TeM JacosB (uncposeie) | Buasl gesrenpHocTr. XapakTepUCTHKA
n/n P Bcero 00pa3oBaTebHbI JeSITeIbHOCTH
IPOTrpaMMBI
€ pecypchl

Pasnen 1. TeopeTruueckne

OCHOBBI Oopra

HH4YeCKOl XMMHUHU

PackpbIiBaTh CMBICIT H3y4aeMBbIX
MOHSTHH (BBISIBIATH UX XapaKTEPHbBIE
MPU3HAKH), YCTAHABIIUBAThH UX
B3aUMOCBSI3b.

[TpuMeHsITh MOJI0KEHUS TEOPUU
CTPOCHUS OPTaHUIECCKUX BEIICCTB

A. M. bytiepoBa 1yist 00bsICHEHUS
3aBHCHMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHUS.

Hcnonb30BaTh XUMUYECKYIO

IIpenmer CHUMBOJIUKY
OpraHuYecKOM Bubmioreka JUTS COCTABIICHUS MOJIEKYJISIPHBIX H
xumun. Teopus TIOK CTPYKTYPHBIX (pa3BEpHYTOH,
1.1 |cTpoeHust 3 https://m.edsoo.r COKpAaIEHHON) POpMYIT OpraHUYEeCKUX
epramaeer u/7f41a636 BEILICCTE.
coenuuenunii A. M. - Onpenensats BUAbl XUMHUUECKOU CBSI3U
byrneposa (omuHapHBIE, KpaTHBIE) B
OpPraHUYECKUX COCIMHEHHUSX.
PackpsIBaTh poJib OpraHNYECKON
XMMHUU B IPUPOJIE, XapaKTepU30BaTh €€
3HAa4YeHHE B KU3HU YEJIOBEKA,
WITIOCTPUPOBATH CBA3b C JPYTUMHU
HayKaMH.
HabGmnronare 1 onuchIBaTh
JIEMOHCTPAIIMOHHBIE OTIBITHI; TPOBOAHNTH
Y OIIMCBHIBATh JIAOOPATOPHBIE OMBITH U
MpaKTHYECKHe paboThl.
Hroro 1o paszeny 3
Pazgea 2. Yriesogoponsl
[penenbHEe bubnuoreka PaCKpLIVBaTL CMBICJI U3y4aeMBbIX
2.1 |yrresomopoms: — 2 HOK MOHATUH (BBISIBIATH UX
AKAHLL https://m.eds00.r | xapakTepHBICIPU3HAKH ),
u/7f41a636 YCTaHABIIMBATh UX B3aUMOCBS3b,
HenpenenbHble BubiuoTeka HCIIOJIb30BaTh COOTBETCTBYIOIINE
5o [YTIEBONOPOJIL: 6 LIOK HOHATHS
" |aJIKeHBI, aJKAAUCHBI, https://m.edsoo.r | P OIMCAHHHN COCTaBA,
QJIKIHBI u/7f41a636 CTPOCHMs UIPEBPAIICHUH 5
OpPraHUYeCKUX COCTMHEHHN.
23 ApOMaTHYECKHE 5 EI’(I)%HOT@KE‘ M crosb30BaTh XAMUYECKYHO
> lyreBogopomsl CHUMBOJIMKY/ISl COCTaBJICHUS

https://m.edsoo.r

MOJIEKYJIAPHBIX U CTPYKTYPHBIX
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1/

Haumenosanue
pa3ziesoB U TEM
MIPOTPaMMBI

KomuuecTBo
JacoB

Bcero

DJIEKTPOHHBIE
(unpoBrie)
o0pa3oBarebHbI
€ pecypchl

u/7f41a636

Bunel nestenbHocTH. XapakTepUCTHKA
NEeATEIbHOCTH

(pa3zBépHyTOH,
COKpamiéHHOM ) hopmyIT
OpraHUYECKUXBEILIECTB.
YcranaBnuBaTh
MIPUHAJIC)KHOCTh
BEIIECTB K
ONpeIETICHHOMY KJIaccy
YIJI€BOIOPOIOB IO
COCTaBYy UCTPOCHHUIO,
HA3bIBaTh UX
10 CUCTEMATHYECKON
HOMEHKJIAType;IPUBOIUTH
TPUBUAIBHBIC HA3BAHUS
OTJIeNbHBIX MPEACTaBUTEICH
yII1eBO0poA0B. OnpenensiTh BUIbI
XUMHUYECKOH CBSI3UB MOJIEKYJIax
YTJIEBOJIOPOJIOB;
XapaKkTepu30BaTh
3aBUCUMOCTbPEAKLIHOHHOMN
CIOCOOHOCTH
YTJIEBOJOPOJOB OT
KpaTHOCTH KOBaJIEHTHOM
CBSI3U.
XapakTepu30oBaTh COCTaB,
CTpPOCHHE, IPUMEHEHHE,
buznyecKrue 1 XUMUYECKHE
CBOICTBA, Ba)KHEHIIINE CITOCOOLI
MOJTyY€HHUs] THITUYHBIX
MIPEACTABUTENEN Pa3IMYHBIX
KJIACCOBYTJIEBOAOPOIOB (METaHa,
JTaHa, STUJICHA, alleTUJICHA,
OyranueHa -1,3,0eH301a,
TOJTYOJIa).
BEISBISATE T€éHETHYECKYIO CBS3b
MEXIyYTJIEBOIOPOJIAMHU U
MOATBEPKIATh €€ HaTIne
YPaBHEHHUSIMH COOTBETCTBYIOIIHX
XUMHYECKHUX

PEAKIHI C UCTIOIb30BaHUEM

CTPYKTYPHBIX (hopMyIL.

2.4

IIpuponnsie
VCTOYHHUKHU
YIIIEBOAOPOIOB U UX
nepepaboTka

bubnnoreka
LHOK
https://m.edsoo.r
u/7f41a636

XapakTepHu30BaTh HCTOUHUKH
YIIIE€BOIOPOAHOTO CHIPbs (HEPTH,
IPUPOJIHBIH ra3, yroiib), CiocoObl UX
nepepaboTKU U MPAKTHUECKOE
IIPUMEHEHHE NIOJy4aeMBbIX
npoaykToB. Mcnosb30Bath
€CTECTBEHHO-HAYYHbIE METOIbI
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1/

Haumenosanue
pa3ziesoB U TEM
MIPOTPaMMBI

KomuuecTBo
JacoB

Bcero

DJIEKTPOHHBIE
(unpoBrie)
o0pa3oBarebHbI
€ pecypchl

Bunel nestenbHocTH. XapakTepUCTHKA
NEeATEIbHOCTH

MIO3HAHUS — MIPOBE/ICHUE,
HaOJII0/ICHNE U OITUCAHUE
XHUMHUYECKOT0 SKCIIEPHUMEHTA
(J1abopaToOpHBIC OTBITHI U
MPAaKTUYECKHE PaOOTHI).
CnenoBatb npaBuiIam
6e30macHOipaboTHI B
7Ta00paTopuH IpU
UCTIOJIb30BAaHUN XUMHUYECKON
HOCYZIBI U 000pYIOBaHUS, a
TaK)Ke IpaBUjIaM 00palleHUs C
BEILIECTBAMH B COOTBETCTBUU C
UHCTPYKIMSMU BBITIOJIHCHHUS
71a00paTOPHBIX OIBITOB U
IIPAKTUYECKUX paboT 1o
HOJTYYCHHIO UM3YYECHHIO
OpPraHUYeCKHUX BEIIECTB.
[IpencTaBnsaTh pe3yabTaThl
JKCIIEPUMEHTA B (hOpMe 3amrcu
YpaBHEHHIA COOTBETCTBYIOIIHX
pEaKILuiin AeaTh BHIBOBI HA HX
OCHOBE.

[TpoBOANTH BEIYMCICHUS

JUTSL OTIPEIEIIEHUS] MOJIEKYIISIPHOM

(opMyIbl OPraHUYECKOro BEIIeCTBa, 110

YPaBHEHHIO XMMUYECKOHN PEaKIIHH.

Hrtoro no pazueny

13

Pasnen 3. Kuciiopoaconepxanue oprann4eckue coeAuHeHUs

Bubnuoreka
HOK
3.1 |Cmapts1. deron 3 https://m.edsoo.r
u/7f41a636
AJpaeruusl. Bubnuoreka
39 KapboHnossie 7 HOK
"™ |kucnorel. CloXKHBIE https://m.edsoo.r
3upbI u/7f41a636
Bubnuoreka
LHOK
3.3 |Yrmesone! 3 https://m.edsoo.r
u/7f41a636

PackpeIBaTh CMBICI H3y4aeMBbIX
NOHSATHH (BBISBIISITH UX
XapaKTepHBICTTPU3HAKH),
YCTaHABIIMBATh UX B3aUMOCBS3b,
HCIIOJIB30BAaTh

COOTBCTCTBYIOIIHUC NOHATHA
IIPYU ONMCAHUHU COCTaBa,
CTPOEHMSI MIIPEBPALICHUI
OpPraHMYECKUX COECIUHEHUM.
Hcnonp30BaTh XUMHUECKYIO
CUMBOJIMKYIUIS COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3zBépHyTOH,

COKpamiéHHoM ) hopmyIt
OpraHMYeCKUXBELIECTB.
YcTaHaBIMBATh MPUHAICKHOCTD
BELIECTB K OIPEACIEHHOMY
KJIACCy IO COCTaBY U CTPOEHHUIO,
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Haumenosanue
pa3ziesoB U TEM
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KomuuecTBo
JacoB

Bcero

DJIEKTPOHHBIE
(unpoBrie)
o0pa3oBarebHbI
€ pecypchl

Bunel nestenbHocTH. XapakTepUCTHKA
NEeATEIbHOCTH

Ha3bIBaTh UXIIO0 CHCTEMATHYECKOM

HOMEHKJIaType;
MIPUBOAUTH TPUBHUAJIbHBIE
HA3BaHUSIOTACNIbHBIX MPEJCTaBUTENEH
KHCIIOPOJICOAEPKALIUX
coelMHEeHUI. XapaKkTepu3oBarh
COCTaB, CTPOEHHE, IPUMEHEHHE,
bu3nvecKkrue 1 XUMHUYECKUE
CBOIiCTBA, BO)KHEHIIIHE CIIOCOOBI
MOJTYYCHUS] TUTTUYHBIX
MpeJICTaBUTENEH Pa3IMYHBIX
KJIACCOB KHUCIJIOPOACOAEPKAILINUX
COoeMHEHUH (MeTaHoIa, 3TaHoIa,
rimiepuHa, beHona,
dbopManbaeruaa, aneTaabIerusa,
YKCYCHOM KUCJOTBI, TJIFOKO3BI,
caxapo3bl, Kpaxmaa, 1IeJUTF0JIO3b);
BBISIBIIATh TEHETUYECKYIO
CBSI3b MKy HUMU U TIOJTBEPKIATh
e€HalM4re ypaBHCHUAMU
COOTBETCTBYIOIIMX XUMHUYECKHUX

peakuuii ¢

HCII0JIb30BaHNEM
CTPYKTYPHBIX (POPMYIL.
OnuceiBaTh COCTaB,
XUMHUYECKOE CTPOEHUE U
MIPUMEHEHNE JKUPOB,
XapaKTEepPU30BaTh ux
3HaYCHHE

JUIS )KU3HEAEATEIbHOCTH
oprann3mMoB.Oco3HaBaTh

OIaCHOCTh BO3JICHCTBUS Ha JKUBBIE
OpTaHU3MBbI OTIPEICTICHHBIX
OpPraHWYECKUX BELIECTB, MOSCHATh

Ha IPUMEPax CrocoObl YMEHBIIICHUSN
NPEJOTBPALICHUS UX BPETHOTO
BO3/ICHICTBUS Ha OPTaHU3M UYEIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IBI IO3HAHUS — TIPOBEICHHE,
HaOJI0ICHNE U ONTHCaHKE
XUMHYECKOTO IKCTIEPUMEHTA
(;1rabopaTOpHBIE OMBITHI U
MpaKTH4eCKHe paboThl).

CrnenoBats npaBuiam
0e30macHOMPadOTHI B

nabopaTopuu npu

UCTIOJIb30BaHUU XUMHUYECKON




1/

Haumenosanue
pa3ziesoB U TEM
MIPOTPaMMBI

KomuuecTBo
JacoB

DJIEKTPOHHBIE
(unpoBrie)

Bcero

o0pa3oBareIbHbI
€ pecypchl

Bunel nestenbHocTH. XapakTepUCTHKA
NEeATEIbHOCTH

MOCY/bl U 000pyIOBaHUS, &
Tak)Ke IpaBuiiaM oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUUSMHU BBITOTHEHUS
1ab0PaTOPHBIX OMBITOB U
MPAKTUYECKHUX padoT Mo
MOJTyYCHUIOU U3YUCHHIO
OpraHUYECKUX BEILECTB.
IIpencraBnsaTe pe3yabTaThbl
SKCIIEpUMEHTa B (hopMe 3amnucu
YpaBHEHHI COOTBETCTBYIOIINX
peaxkuiiu 1eaaTh BHIBOABI Ha UX
OCHOBE.
[TpoBOAWTH BEIYHUCIICHUS
JUTSL OIIPEICTICHHSI MOJIEKYIISIPHOM
(hopMyJIIBI OPraHUYECKOTO
BEIIECTBA, [10 YPAaBHEHHUIO
XUMHYECKON pEaKInu.
CaMOCTOSITENbHO MIIAHUPOBAThH U
OCYIIECTBJIATH CBOIO II03HABATEIbHYIO
NEeSTeNIbHOCTh; IPUHUMATh aKTUBHOE
y4acTHe B TPYNIOBON yueOHOU
NeSITeIbHOCTH.

Toro no pazueny

13

Pa3nen 4. A3oTconep kaiue opranuiec

KM€ COCNMHCHUSA

4.1

AMUHEL
AMMWHOKHUCIIOTEL.
benkn

bubnnoreka
LHOK
https://m.edsoo.r
u/7f41a636

PackppiBaTh CMBICT HU3y4aeMbIX
MOHSTHUH (BBISIBIATH UX
XapaKTepHBICTIPU3HAKN),
yCTaHaBIUBATh UX

B3alMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOINE TOHATHS

IIPYU ONMCAHUHU COCTaBa,

CTPOEHMSI MIIPEBPALICHUI
OpPraHMYECKUX COECIUHEHUM.
Hcnonb30BaTh XUMHUYECKYIO
CHUMBOJIUKYIUIS COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpamiéHHoM ) hopmyIt
OpraHMYECKUXBELIECTB.

Onpenenstob MPUHAIEKHOCTD
BEUIECTB K OINPEIECIEHHOMY Kiaccy
10 COCTaBYy UCTPOEHUIO, HA3bIBATh UX
10 CUCTEMATHYECKON
HOMEHKJIATypE;IPUBOIUTH
TPUBHAIIbHBIC HA3BaHUS
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1/

Haumenosanue
pa3ziesoB U TEM
MIPOTPaMMBI

KomuuecTBo
JacoB

Bcero

DJIEKTPOHHBIE
(unpoBrie)
o0pa3oBarebHbI
€ pecypchl

Bunel nestenbHocTH. XapakTepUCTHKA
NEeATEIbHOCTH

OTAEIBbHBIX MPEICTABUTEIICH.
XapakTepHu30BaTh COCTaB,
CTpOCHHE,IPUMEHEHHE,
(bU3HYECKHE K XUMUYECKHE
CBOIICTBA, BaYKHEHIIINE CIIOCOOBI
MOJTYYCHHUS TUITUIHBIX
IIPEACTABUTENEH
a30TCOJCPIKAIINUX COCTUHCHHIMA
(MeTunamMuHa, TIIMIKUHA,0ETKOB).
OnwuchIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB;
MOSICHAThHA IPUMEPaxX 3HAUCHUE
0OenIKoB
JUTSI OpraHUu3Ma YejIoBeKa.
Hcronp30BaTh €CTECTBCHHO-
HAYYHBIEMETO,IbI TO3HAHUS —
Ha0JII01aTh U OIMCHIBATh
JIEMOHCTPAI[MOHHBIH
OKCIIEPUMEHT.
CaMOCTOATEIBHO IUIAHUPOBATh U
OCYIIECTBIISITH CBOIO
MO3HABATENIbHYIOIEATEILHOCTD;
MIPUHUMATH aKTUBHOE yJacTHE B
IpyINnoBoi yuyeOHOM
JIEATEIbHOCTH

Toro no paszueny

3

Pasnen S. BeicokoMoJieKy IsipHbIe COeIMHEHHU S

5.1

[InacTmaccel.
Kayuykn. BonokHna

bubnnoreka
LHOK
https://m.edsoo.r
u/7f41a636

Biagets nzyyaempiMu
XUMHYECKUMHU MTOHATHAMMU:
PacKpbIBaTh CMBICT U3y4aeMBbIX
MOHSTHM U IPUMEHATH STUIIOHATHUS
IIPU OIIMCAHUU COCTaBA U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX
OpraHMYECKUX BEILECTB,

JUT OOBSICHEHUS OTIEIbHBIX
(baKTOB HUSIBICHUH.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKYIUIS COCTABIICHUS
CTPYKTYPHBIX (DOPMYJIBEIIECTB U
YPaBHEHUH peakuil NOIMMEpPU3aLNN
Y TIOJIUKOH/ICHCAlUH.

OmnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOWCTBA Kay4yKOB,
HanboJee pacpoCTPaHEHHBIX
BHJIOBILIACTMACC, BOJIOKOH;
IIPUMEHEHHE B PA3IMUHBIX
otpacisax. Mcnons3oBarh
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I[TPOTPAMME

Haumenosanune Komriectso| - Smexrporisre
Ne A3EIIOB 1 TeM JacoB (uncposeie) | Buasl gestenpHocTH. XapaKTepUCTHKA
n/n P Bcero 00pa3oBaTeIbHbI JeSITeIbHOCTH
IPOTrPaMMBI
€ pecypchl
€CTECTBEHHO-HAY4YHBIEMETO/IbI
MIO3HAHUA — HAOII0JaTh U
ONMCHIBATh AEMOHCTPALMOHHbBIN
HKCIIEPUMEHT
Hroro mno paszueiny 2
OBILIEE KOJIMYECTBO
YACOBIIO 34




11 KJIACC

7f412636

KonudecTs| DneKTpPOHHBIE Bunel nesrenpHocTH. XapakTepUCTHKA
Ne Hauveroanne 0 4acoB (undpossie) ACATCIIBHOCTH
myy | PASACIOB HTEM Bcero |o0Opa3oBarenbHbIe
MpOrpaMMBbI
pecypcsl
Pasnen 1. Teoperudyeckne 0CHOBbI XUMMHU
PackpeiBaTh CMBICT U3y4aeMbIX OHATHN
(BBIABIISITH MX XapaKTepHBIC IPU3HAKN),
YCTaHABIIMBATh UX B3aUMOCBsI3b. PackpbiBaTh
CMBICII Ieproandeckoro 3akona /1. 1.
Crpoenue MemnjeneeBa u JEMOHCTPUPOBATH €TO
aToOMOB. CUCTEMAaTU3HUPYIOILYI0, 00bSICHUTENBHYIO U
Ilepunonnueckuit MPOTHOCTHYECKYIO (DyHKIIMU. XapaKTepHU30BaTh
3aKOH U bubmuoteka LIOK »snexkTpoHHOE CTpOCHHE aTOMOB XMMHUYECKHUX
1.1 | Ilepuonmyeckas 3 https://m.edso0.ru/ snemenToB 1-4 neproI0B, UCTIONB3YS TOHATHS S-
cucrema 7f412636 , p-, d-31eKTPOHHBIC OPOUTAIIH, SHEPIETUYECKHE
XUMHUYECKHUX ypoBHH. OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS
anemenToB [I. U. CBOMCTB XMMHYECKHX 3JIeMeHTOB 14 meproaos,
MenneneeBa UCIIONB3YSI MOHSTHUSA S-, P-, -3/IeKTpOHHbBIC
opbuTanu, sHeprerudeckue ypoBHu. OObIACHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOWICTB
XUMHUYECKHX AJIEMEHTOB U X COSAMHEHHI T10
nepuoaam u rpynnam [lepuoanueckoit CHCTEMBI
PackpbiBaTh CMBICT N3y4aeMbIX MTOHATUN
(BBLIETISATH UX XapaKTEPHbBIC
MPU3HAKHK) U IPUMEHSITh 3TH TOHATUSTIPH
OTIMCaHUU COCTaBa M CTPOCHUS BEILIECTB, IS
O00BSICHEHUS OTACTHHBIX(AKTOB U SIBJICHUN.
CtpoeHue Ornpenenarb BUIbl XUMUYECKON CBSA3U
BeIeCTRA. BH6H_HOTeKa HOK (KOBaJIEHTHOM, HOHHOIA,
1.2 Muoroo6pasue 4 g;tzlplsa/é r3n6.edsoo.ru/ METaJNINYECKON, BOJJOPOIHOM) )
BEIIECTB e B CO€JIMHEHUSX; TUIl KPUCTAIITNYECKOMN
PELIETKN KOHKPETHOIO BEIIECTBA.
Ornpenenarb BaJIEHTHOCTb U CTENEHb
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSIX Pa3JIMYHOrO COCTaBa.
[IpoBOAUTH BEIYUCTEHUS
C UCIIOJIb30BAHUEM TOHSATUS «MAacCOBas A0S
BEIIIECTBA B PACTBOPEY.
Brnanets nzyuaeMbiMu
XUMUYECKUMUITOHATUSIMU.
OOBSCHATH 3aBUCIMOCTh CKOPOCTH
buoanoreka [IOK | XUMHUYECKON peakUy OT Pa3aIuIHbIX
13 | Xummueckue 6 https://m.edsoo.ru/| ¢pakTopos.
peakIuu

Ornpenenarb XxapakTep CMEIeHUs
XUMHUYECKOTO PAaBHOBECHS

B 3aBHCHMOCTH OT BHEIIHETO BO3/EUCTBUSA
(mpunnun Jle Hlatense).CocTaBasth
yYpaBHEHHUS peaKkuil pa3TuYHbIX TUIIOB;
MOJIHBIC U
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Tor

0 TIO pa3nerny

13

COKpaIllEHHbIE YPABHEHUS peaKI1ii
MOHHOTO OOMEHa, YUUTHIBas YCIOBUS,IIPU
KOTOPBIX 3TU PEAKLUU UIYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
IIO3HAHUS — IPOBEICHUE, HAOI0ACHNE U
OTHCaHNE XUMHUYECKOTOIKCIIEPUMEHTA
(1leMOHCTpalMOHHBIE U J1TaOOPaTOPHbIE
OTIBITHI, TPAKTUYECKHUE PAOOTHI): TIO
OIIPEJICJIEHUIO CPe/ibl BOJHBIX PACTBOPOB
BEIIECTB, PEAKIIMii HOHHOTO OOMEHa,
BJIMSIHUIO PA3JIMYHBIX(PAKTOPOB Ha CKOPOCTh
peaKuuii.

CrnenoBath npaBUiIaM MOJb30BaHUS
XUMHAYECKOH MOCYI0# U 1a00paTOpPHBIM
000pynOBaHUEM.

[IpencraBnsaTh pe3yabTaThl XHMUYECKOTO
SKCIEpUMEHTa B (hopMe3antcy ypaBHEHU
COOTBETCTBYIOLIMXPEAKIINN U JIEJIaTh
BBIBO/IbI HA UX OCHOBE.

[IpoBOIUTH BEIYMCIICHUS

110 YPaBHEHUSM XUMUYECKHUX peakluii,B TOM
YHCIIe TEPMOXUMHUECKUE PACUETHI

Pa3gesn 2. Heoprannueckass XuMmust

2.1

MeTtaiibl

bubmuoreka [IOK

https://m.edsoo.ru/

7f41a636

PackpbIBaTh CMBICT U3y4aeMbIX TOHITHI
(BBLOENATH UX XapaKTEePHbBIE

MPU3HAKHK) U IPUMEHSITh 3TH TOHATUSTIPH
OTIMCaHUU COCTaBa M CTPOCHUS BEILIECTB, IS
O00BSICHEHUS OTAETBHBIX(AKTOB U SIBJICHUM.
OOBSCHATH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB 3JIEMEHTOB — METAJIJIOB
U UX COEAMHEHUH C YYETOMCTPOCHUS UX
ATOMOB U ITOJIOKEHUS

B [leprognueckoit cucreme

XHUMHYECKHUX IJIEMEHTOB

J. . Menpaeneena.

XapakTepu3oBath (OMHUCHIBATH) 00IIHE
XHMUYECKHE CBOMCTBA METAJIOB, HX
BOKHEWILINX COEAMHEHUH, TOATBEPK1AAITO
OTHMCaHue IPUMEPaMH YpaBHEHU
COOTBETCTBYIOIINX XUMUYECKUX

peakIuii; TpUMEHEHNE METAINIOBB
pPa3IMYHBIX 00JIACTAX, a TAKKE
HCITOJIb30BAHUE UX JIJIS CO3JaHMs
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NEeATEIILHOCTHU

2.2

HemeTauisl

2.3

CBA3b
HEOPTraHUYECKUX U
OpTraHUYECKHUX
BEIICCTB

but6moreka [IOK
https://m.edsoo.ru/
7f41a636

COBPEMEHHBIX MaTepHUajoB U

TEXHOJIOTHIA.

OnuceIBaTh COCOOBI 3aIUThI METAIJIOBOT
KOPPO3HUH.

PackpsiBaTh CyIIHOCTD

OKHCIIUTEIBHO-

BOCCTaHOBUTEIIbHBIX PEaKIUii
IIOCPEJCTBOM COCTaBJICHUS

3JIEKTPOHHOTO ajlaHca 3TUX PEaKLIUM.
[IpoBouTH peakuuu,

HOJTBEPKJIAIOIINE XapaKTepHbIE CBOMCTBA
U3y4aeMbIX BEUIECTB, PaClO3HABATh
OTIBITHBIM ITyTEM MOHBI METAJLIOB,
IPUCYTCTBYIOILIUE B BOAHBIXPACTBOPAX.

Hcmonn3oBaTh CCTCCTBCHHO-HAYYHBIC MCTOAbI

NIO3HAHUS — MIPOBEICHUE, HAOIIOACHNE U
OTMCaHNE XUMHUYECKOTOIKCIIEPUMEHTA
(leMOHCTpaIMOHHBIC U JTAOOPaTOPHBIE
OTIBITHI, MPAKTUYECKUE PAOOTHI).
[IpencraBnsaTh pe3ynbTaThl
XMMHUYECKOI0 KCIIepUMEHTa B (popme
3aM1CH ypaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 J1es1aTh BBIBOJIBI HA UX OCHOBE.
CrnenoBath mpaBuIaM MOJIb30BaHMS
XUMHUYECKOH MoCcy10i 1 1a00paTOpHBIM
000pyI0BaHUEM.

[TpoBOIUTH BEIYKCIICHUS

M0 YPaBHEHUSIM XUMHUYECKHUX PEAKIIHH.
CamocTosTeNnbHO MIIaHUPOBATh U
OCYIIECTBIISITH CBOIO TIO3HABATEILHYIO
NesITeIbHOCTD; IPUHUMATh aKTHBHOE
y4JacTHe B IpyNIOBOH yueOHOMH

AedaTe/IbHOCTHU

PackppiBaTh CMBICI N3y4aeMbIX TOHATHI
(BBLAETIATH UX XapaKTepHbIE

MPU3HAKK) ¥ IPUMEHSATh 3TH MOHATUATIPH
OINMCAaHNUU COCTaBa U CTPOECHHUS BEILLECTB, IS
O00BSICHEHUS OTAETbHBIX(AKTOB U SIBICHUM.

OOBsCHATH 001IIE 3aKOHOMEPHOCTH
B UBMCHCHHUHU CBOI\/'ICTB HECMCTAJIJIOB U UX

COCIMHEHUM C Y4ETOM CTPOCHUS UX ATOMOB U

MOJIOKEHUS
B [lepuonuueckoi cucreme
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XUMHUYECKHX JIEMEHTOB

. . Menneneesa.

Xapaktepu3oBaTh (OIUCHIBATH) 00IIHE
XUMHYECKHE CBOMCTBA HEMETAINIOB, UX
BaXHEHUIIINX COCTUHEHHM, TOATBEPKAAsIITO
OIMCaHUEe IPUMEpPaMH YpaBHEHH
COOTBETCTBYIOINX XUMUYECKUX

peaKuuii.

XapakTepu30BaTh BIUSHUE HEMETANIOBU UX
COCJMHEHU Ha )KUBBIE OPTaHU3MBI;
OIHCHIBATh MPUMEHEHUE

B pPa3NUYHBIX 00JIaCTSIX
IPAKTUYECKONAESITETbHOCTU

yenoseka. [lonreepxaars
CYLIECTBOBAaHHETEHETUUECKOH CBS3U

MEXIy HEOPraHHUECKUMHU

BEILECTBAMKC IIOMOILIbIO YPABHEHUH
COOTBETCTBYIOLIMX XUMHYECKHIX

peaKuuii.

PackpbiBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBbHBIX pPEAKLUN OCPEACTBOM
COCTaBJICHUSI

AJEKTPOHHOTO ajlaHCca 3TUX PEeaKINM.
[IpoBouTH peakuuu,

MOATBEPIKIAI0IIUE XapaKTepHbIE CBONCTBA
M3y4aeMbIX BEILIECTB, paclio3HaBaTh
OTIBITHBIM ITyTEM aHUOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIXPACTBOPAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOBI
NIO3HAHUS — IPOBE/ICHUE, HAOIIOACHNE U
OTHCaHNE XUMHUUECKOTOIKCIIEPUMEHTA
(leMOHCTpaIMOHHBIE U TaOOpaTOPHBIE
OTIBITHI, IPAKTUYECKHUE PAOOTHI).
[IpencraBnsaTe pe3yapTaThbl

XUMHYECKOT0 IKCIIEpUMEHTa B (hopMe3anucu
YpPaBHEHMI COOTBETCTBYIOLIMXPEAKIIUN U
JieNaTh BbIBOJIBI HA MX OcCHOBe. CienoBaTh
MIpaBUJIAM MOJB30BaHUS XUMUYECKOH MOCY10i
1 J1a0OpaTOPHBIMOOOPYIOBAHUEM.

HpOBOI{I/ITL BBIYHCJICHUA

10 YPAaBHCHUAM XUMHUYCCKUX peaKHHﬁ.
CaMoCTOSTEIIHFHO IJIaHUPOBATh U
OCYIICCTBJIATE CBOIO ITIO3HABATCIIBHYIO
ACATCIIBHOCTD, IPUHUMATh aKTUBHOC Y4aCTUC
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pa3aesoB U TeM
MpOTrpaMMBbI

KomuuecTts
0 4acoB
Bcero

DIEeKTPOHHBIE
(uudpoBsie)
o0Opa3oBareybHbIE

pecypcbl

Bunpe! nestensHocTH. XapakTepuUCTHKA
NEeATEIILHOCTHU

B TPYIIIOBOM y4eOHOM
JeSITeIbHOCTH

Htor

0 IO pazfeny ‘
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Pasnen 3. Xumusi u sKu3Hlb

3.1

XUMHS U )KU3Hb

bubmuoreka [IOK
https://m.edsoo.ru/
7f41a636

PackpbIBaTh poJib XMMHUHU B PELICHUH
JHEPTEeTHYECKUX, CHIPHEBBIX U
9KOJIOTHYECKUX MTPOOIJIeM UeI0BEYECTBa,
OIMCHIBATH OCHOBHBIEC HAIIPABIICHUS PA3BUTHUS
XUMHYECKON HAYKU U TEXHOJIOTHH.
[IpumensTh mpaBuiia 6€30MaCHOTO
oOparieHusi ¢ BeIIECTBAMH,
UCIIOJIb3YEMBIMHU B ITOBCEAHEBHON

JKU3HU, TIPAaBHJIA TIOBEJICHUS B TICIIAX
cOepeKeHUsI 3I0POBbS U OKpY’Karolei
IPUPOJTHON CPEJIbl; TOHUMATh BPET
(omacHOCTB) BO3/ICUCTBUS HA KUBBIC
OpTaHHU3MBI OTIPECIICHHBIX BEIIESCTB

cmbica nokasarens [1IIK, noscasTeHa
pUMepax CrocoObl YMEHBIIICHUS U
MPETOTBPAICHHS UX BPETHOTO
BO3JEHUCTBUS.

AHanu3upoBaTh U KPUTHUYECKU OLICHUBATH
WH(OPMAIIHIO, CBSI3aHHYIO ¢ XUMHUYCCKHUMH
MPOIIeCCaMH M UX BIIMSTHHEM Ha COCTOSIHUC
OKpYKarolencpeasbl.

Hcnonb30BaTh NOMyYCHHBIC 3HAHUS U
npencTaBieHus o chepax

NeSITeNIbHOCTH, CBS3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
JUISL OPUEHTAIIUU B BBIOOpE CBOEH Oymyieit
npodeccnoHaNbHOM 1eATETHbHOCTH.
[TpuHMMaTh ygacTue B 00CYKICHUH MPOOIeM
XUMHYECKON U IKOJIOTUYECKON
HaIPaBJICHHOCTH, BHICKA3bIBATh COOCTBEHHYIO
MO3UIIHIO TI0 TPOOIIEME U TIpeyIaraTh
BO3MOXXHBIC ITYTH €€ PEIICHUS

Wroro mno pasneny

OBLLEE
KOJIMYECTBO
YACOB I10
IMPOTPAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 10 xnace/ I'abpuensu O.C., OctpoymoB N.I"., Cnagkos C.A., AKIHOHEPHOE 00IIECTBO
«U3narenbcrBo «IIpocBenienue»

Xumus, 11 kimace/ IN'abpuensa O.C., O6mecTBO ¢ OrpaHHYCHHON OTBETCTBEHHOCTHIO «JIPODA »;
AxunonepHoe o6mectBo «M3narensctBo «IIpocsenienue»

O. C. I'abpuensu, 1.I'.Octpoymos, C.A.CnankoB. Xumus. 10 kimacc. — M.:IIpocsemenue, 2019 r.
O. C. T'abpuensa, N.I'.Octoaymos, C.A.CnagkoB. Xumus. 11 kmacc. — M.:IIpocBemnienne, 2019 ©

METOAUYECKHUE MATEPUAJIBI 1JISA YUYUTEJIA

Meroanueckoe nmocoobue. bazossiit yposens. 10 knacc (aBTopsr: O. C. I'abpuensn, C. A. Cnaakos),
2019

Kawura mis yaurens. bazoserit yposenb. 10 kiace (aBropsr: O. C. I'abpuensna, U. I'. Octpoymos, C.
A. Cnankos), 2019

KonTponbHble 1 npoBepounbie padboTel. ba3ossiil ypoBens. 10 kinacc (aBtopsl O. C. I'abpuensn u
ap.), 2019

MeTtoauueckoe nocobue. bazoselii yposens. 11 kiacc (aBropsr: O. C. I'abpuensn, C. A. Crankos),
2019

Kawura mis yaurens. bazoserit yposenb. 11 kiace (aBropsr: O. C. IN'abpuensna, U. I'. Octpoymos, C.
A. Cnazaxos), 2019

KonTponbHble u poBepouHblie padoThl. ba3oBblil ypoBenb. 11 kiacc (aBropsr: O. C. 'abpuenss u
ap.), 2019

OOmast xuMusi B TecTax, 3ajadax, ynpaxHeHusx. 11 kmacc (aBtopsl: O. C. I'abpuensn, U. T.
Octpoymos, A. I'. Beenenckas), 2019

HNUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
https://resh.edu.r

https://myschool.edu.ru/

https://fipi.ru/

https://content.edsoo.ru/lab/ - TaTepaktuBHBIE BUpTYyabHBIE Ta00pPATOPHBIE M MTPAKTUUECKUE
paboThI

https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -Xumus
(3aHUMATENbHBIC  OMBITHI, ATIEKTPOHHBIC TIAKATHI M TECTHI)

aNeKTpoHHast Gnbnnoreka mo xumuuhttp ://www. chemnet.ru/rus/


https://resh.edu.r/

