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HHOACHUTEJIbBHASA 3AIIMCKA

[IporpaMma Mo XMMHM Ha YPOBHE CpPEIHEro 001ero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBannu B Poccuiickoit Deaeparum,
TpeOoBaHUIl K pe3yiabTaTaM OCBOeHHUs (heaepalbHO 00pa3oBaTeIbHON MPOrPaMMBI CPETHETO
obmero o6pazoBanusi (POIl COO), npencraBineHHsix B DenepanbHOM TroCyIapCTBEHHOM
obpazoBarenbHoM crapaapre COO, ¢ yuérom Konnenmuu npenopaBanusi yueOHOTo IpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deaepannn, pean3yromnx OCHOBHBIS
OGp&SOBﬁTCHBHBIe nmporpamMmmsbl, 1 OCHOBHBIX MOJIOKEHUN ((CTpaTCFI/II/I Pa3sBUTHUA BOCIIMTAHUSA B
Poccuiickoit Denepanuu Ha nepuoy 10 2025 rona» (Pacnopspkenue [IpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NMOAX0/10B K pa3pab0TKe MpOorpaMmbl 10 XUMUH, K ONIPEAEIICHUIO 00IIei cTpaTeruu
00y4eHHs, BOCTIUTAHUS U PAa3BUTUS OOYUAIOIIMXCS CPEACTBAMHU y4eOHOTrO MpenMeTa «XUMHSD»
s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBWIIM KOoHIENTyalbHbIe onoxenus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH ITIEJICH, COACPKAHMS, PEe3YIbTaTOB O0YUCHHS U TPEOOBAHHI K YPOBHIO
MOATOTOBKH BBIMTYCKHHUKOB.

XuMudeckoe 0o0pa3oBaHHE, TIOJy4aeMoe BBITYCKHHKaMH  0O0IIe00pa3oBaTeIbHON
OpraHHu3aliy, SBISETCS HEOTheMJIEMOM 4YacThl0o UX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBEPIIAIONIMM 3TAOM peaiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LIEHHOCTEH, MPUCYIIMNX LIETTOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHusl. DTH LIEHHOCTH KacaloTCs
TO3HAHMS 3aKOHOB MPUPOJIbI, (POPMHUPOBAHKSI MUPOBO33PEHUS U OOIICH KYJIbTYphl Y€JIOBEKa, a
TaK)Ke HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHUPOJHOMN Cpele.
Peanusyercs xumuueckoe o00pa3oBaHHME OOYYarONIMXCS HA YpPOBHE CpEAHEro oOIero
o0pa3oBaHUs CpeACTBaMU y4eOHOTO mpeaMeTa «XUMHUs», COAEePKAHUE U MOCTPOCHHE KOTOPOTO
OTIpENIETICHBl B MPOTPAMME MO XUMHUHU C Y4ETOM CHenupUKH HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHUU TIPHUPOJIBI U B MAaTEpUATbHON JKU3HU OOINECTBA, a Takke ¢ Y4ETOM OOLMX Lened u
MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIIHEro OOIIEro
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK MTPAeT OCOOYIO POJb B COBPEMEHHOM
LIMBUJIM3AIMU, B CO3JaHUH HOBOW 0a3bl MaTepuanbHON KyabTyphl. OHa BHOCUT CBOHM BKJIaJ B
(hopMupoBaHHE PAIMOHATHHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHHUE LIEITOCTHOTO MPECTaBICHUS
00 OKpy’KaroleM MUpe KaK O €IMHCTBE MPUPOJIbI M YEIIOBEKA, KOTOpOoe POpMHUpPYETCs B XUMUU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPY)KAIOIIET0 MHpa, OCO3HAHMS B3aUMOCBSI3U
MEX1y CTPOCHHEM BEIIECTB, X CBOMCTBAMHU U BO3MOKHBIMU OOJIACTSIMU MPUMEHEHHUS.

Tecno BSaHMOHefICTBYﬂ C IpYruMu €CTCCTBCHHBIMH HAYKaMH, XUMU CTalla HEOTHhEMIEMOH
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOJAUMBIM YCIOBHEM YCIICHIHOTO TPyJa U KHU3HH KaKJOTro
wieHa oOmecTtBa. CoBpeMeHHass XHMMHS KaKk Hayka co3ujaTesibHas, Kak HayKa BBICOKHUX
TEXHOJIOTUI HamNpaBieHa Ha pEUIeHHE TIJI00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSA
YEJI0BEUECTBA — CHIPhEBOM, SHEPTe€THUECKOU, TTUIIIEBOM, SKOJIOTHUECKON 0€30MMaCHOCTH U OXPaHbI
3/10pOBBSI.

B cootBercTBMM ¢ OOmMUMHU TNEISIMH U TPUHIMIIAMH CPEIHETO OOIIeTro 00pa3oBaHUS
conepxanue npeameta «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb H3YYEHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY OOYUYarOIIMXCs, HEOOXOMMMYIO UM JIJIst
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCICIIHOTO BKIIOUEHHUS B KH3Hb COIMyMa,
MIPOJIOKEHHS 00pa30BaHMs B PAa3IMYHBIX 00JIaCTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocrapnstommMu  npeamera «XUMUs» SBISAIOTCA 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHU4YecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsl KOTOPBIX



SIBJISIFOTCSL OCHOBBI 0a30BOM HAyKU: cHCTeMa 3HAHUHN 10 HEOPTaHUYECKO XUMHHU (C BKITIOUEHHEM
3HaHMN U3 001IEN XUMHH) U OpraHnyecKoil xumun. @opMUpOBaHKE TaHHOM CUCTEMbI 3HAHUH MpU
M3YYEHHUH TpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOUINX NOHATUMN, 3aKOHOB U TEOPUI XUMUHU.

CtpykTtypa comepkanus KypcoB — «Opranudeckas xumusi» u «OO0m1as 1 Heopranmdeckas
XUMUS» C(HOPMHPOBAHA B MPOTPaMME 10 XHMHH Ha OCHOBE CHCTEMHOIO ITOJX0J]1a K U3YUCHHIO
yueOHOro Martepuaia u OOYCIIOBICHAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUH Ha
ONpeAeNi€HHBIX TEOPETHUECKUX YPOBHSAX. Tak, B Kypce OPraHMYECKOM XHWMHU BeIECTBa
paccMaTpUBalOTCS Ha YPOBHE KIACCHUYECKON TEOPHH CTPOCHHUS OPTraHUYECKHX COCTUHEHUH, a
TaK)K€ Ha YpOBHE CTEPECOXUMHUYECKUX U AJIEKTPOHHBIX MPEACTABICHUH O CTPOCHHH BEIIECTB.
Cenenus 00 M3y4aeMbIX B Kypce€ BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIIEBOJOPOIOB IO
CIIOXKHBIX OMOJIOTUYECKH aKTUBHBIX COEAMHEHMH. B Kypce opraHuMueckod XHMHUU MOIY4aroT
pazBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs TMEPBOHAUYAIILHBIC
MIPEICTABICHUS] O XUMUYECKOU CBSA3M, KIIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS], O XUMHUYECKOW PEAKILUH.

ITox HOBBIM yriioM 3peHUs] B Ipeamere «XuMus» 0a30BOTO YPOBHS pPaccCMaTpUBAETCS
W3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHHUs TEOPETUUYECKUH MaTepuan M
(aKTOIIOTHYECKUE CBEIECHHS O BEIIECTBAX W XMMHYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHUYecKasi XMMHUs» O0y4aroIKUMCS MPEIOCTaBISIETCS BOZMOKHOCTh OCO3HATh
3HAYEHHE MNEePHOANYECKOr0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJOTMYECKUX MO3UIHH,
rIIy0Ke TMOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKIMH STOro 3aKOHAa — OT 0000Iaromei o
OOBSACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWN O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE 0 XUMUYECKUX PEAKIMIX, X CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomnonHsieTcs B Kypcax 10 w11 KiaccoB 3eMEHTaMU  COJEpKaHUS, HMEIOUUMU
KYIbTYPOJIOTHYECKHI ¥ TPUKIATHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TMOHUMAaHUIO
B3aMMOCBA3M XHMHUU C JIPYTUMH HAayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIBHOU U
MPAKTUYECKON JESTEILHOCTH YENIOBEKa, CIMOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHUS K IPOIECCY
TBOPYECTBA B OOJACTH TEOPHH W MPAKTHUYCCKUX MPHIOKEHUNW XUMUH, TIOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYUMBIX MpOOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh WHOOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOTHEHUS 3HAHWUMN, peIeHUs
HMHTEJUICKTYAIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIEIOBATENbCKUX 3a1ay. B menoMm conepxanue
y4eOHOro mpeaMeTa «XUMHs» JaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
o0ydaromuxcsi MUPOBO33PEHUECKONH OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX HICH, TaKUX Kak:
MaTepuagbHOEe €IMHCTBO HEOPTaHUYECKOT0 U OPTaHUYECKOr0 MHpPA, 00YCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHUEM, [TI03HABAEMOCTh IIPUPOIHBIX ABICHUN MIYTEM IKCIIEPUMEHTA
W PEIICHHs] MPOTHBOPEUYUN MEXIYy HOBBIMH (DaKTaMHU M TEOPETHUCCKHUMH TPEIINOCHUTKAMH,
OCO3HAHHME POJIM XMMHUU B PEIICHUH 3KOJOIMUYECKHX MpoOJieM, a Takxke MpodsieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUS HOBBIX TEXHOJIOTUA U MaTEPUAJIOB.

B nnane perieHus 3a1a4 BOCIUTaHUSA, Pa3BUTHA M COLUAIN3ALUN 00YyJaIOIUXCS IPUHSATHIC
IpOrpaMMOl 10 XMMHH TOIXOABI K OINPEIENICHUIO COACp)KaHHWSA M IOCTPOCHUS IpeaMeTa
IpeaycMaTpuBaoT (OPMHPOBAHNUE YHHUBEPCATBHBIX YUEOHBIX NeHCTBUH, uUMeromux 0azoBoe
3HAQUEHHWE JUI1 PAa3JIMYHBIX BHJOB [ESITEIbHOCTH: pEIIeHHs Mpo0jieM, IMOMCKa, aHaiu3a M
o0paboTkn wuH(pOpMAIUK, HEOOXOMUMBIX JUIsi TPUOOPETEHUS ONbITa TMPAKTUYECKOH U
HCCIIeIOBATENILCKON JIESITEIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUU XHUMUH.

B npakTuke npenogaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus, TaKk U
Ha YpOBHE CpeJJHEro o0uiero oopa3oBaHusl, IpU ONPEENICHUH COAEPKATEIbHON XapaKTepUCTUKH
Lejae M3ydeHHs IpeAMETa HaNpaBJICHUEM IEPBOCTENEHHONM 3HAYMMOCTH TPaJULMOHHO



npu3Haércss (GOpPMHUPOBAHME OCHOB XHUMHMYECKOW HayKM Kak O00JIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, IPAKTUYECKOMN IEATEIHOCTH YEJIOBEKA U KaK OJJHOI'0 M3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOYKHM 3PEHMsI TaKOM MOAXOJ K OIpPENEICHHUIO LEeNed U3ydeHHs
MpeaMeETa SIBISAETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMH IIENIIMH H3y4YeHHs TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIFOTCS:

e (GOpMHpPOBAHME CHCTEMbl XHMHUYECKMX 3HAHUM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYUYHON KapTUHBI MHpA, B OCHOBE KOTOPOW JIeXKaT KJIFOUYEBHIEC MOHSTUS,
dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHUH XHMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUII MHUPOBO33PEHUECKOTO XapakTepa,
O03HAKOMJICHHE C UCTOPHUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (opMupoBaHHME U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEILECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl IPHUOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEILECTB U XMMHUYECKUX SIBJICHUM, UMEIOIIHUX MECTO B IPUPOJE, B IPAKTUUECKON U
MOBCEJHEBHOM KU3HU;

® pa3BUTHEC YMEHHHA U CIOCOOOB JEATCIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO OKCIIEPHMEHTa, COONIOACHHEM TMpaBuil 0e30MacHOro
oOpallieHus ¢ BEeIeCTBaMH.

Hapsiny ¢ atumMm, copepikareiibHas XapaKTepUCTHUKA IeJiel U 3aj1ad M3Yy4eHUs MpeaMera B
nporpaMMme 1o XMMHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU MPHOPUTETAMH B
cUcTeMe cpeaHero obmiero oopasoanwsi. CeroaHs B MPENoJaBaHUN XUMHUU B OOJbIIEH CTEIEHU
OTHA&TCS MPEANOYTCHHUE MPAKTHISCKON KOMIIOHEHTE CO/ICPKAaHUs 00YUCHH s, OPHEHTHPOBAHHOM
Ha TMOJTrOTOBKY BBITYCKHUKA OOLIC00pa30BaTEeNbHOI OpraHU3aliy, BIAJCIOIIEI0 HE HaOOpOM
3HAHWH, a (DYHKIHOHAILHOH TI'PAMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHSMH aKTHBHOTO
MTOJIYYCHHA 3HAHUU U IMPUMCHCHUS UX B peaJ’IBHOfI JKU3HU OJId pCHICHUA NPAKTUYCCKUX 3a1a4.

B cBs3M ¢ 3THM TpH UW3y4eHUH NpeAMeTa «XHUMHS» JOMHUHHUpYIOLIee 3HAYCHHE
NpUOOPETaroT TaKUe LM U 33/1a9H, KaK:

ajianTanys oOyJaroUMxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILErocsi MUpa, GOpMHUPOBAHUE
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K C€aMOOOpPa30BAHMIO, COTPYIHUYECTBY,
CaMOCTOSTEJIbHOMY TPUHATHIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

dopmupoBaHre y OOYYarONIMXCSl KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHIIHH),
UMEIOIINX YHUBEPCATIbHOE 3HAYCHHE ISl PA3IMYHBIX BHJIOB JIEATEILHOCTH: PELICHUs polieMm,
MIOUCKA, aHaluM3a M 00paboTku HHPOpPMaLMU, HEOOXOIUMBIX M MPUOOPETEHHUs OIbITa
JeSITETFHOCTH, KOTOpasi 3aHUMAaeT BAYKHOE MECTO B TO3HAHWHU XMMHH, a TAKXKE Ul OLEHKH C
MO3UIMN HKOJIOTHYECKOI 0€30IaCHOCTH XapaKTepa BIMSAHUS BELUIECTB U XUMUYECKHX MPOLIECCOB
Ha OPraHU3M YeJIOBEKa M MPUPOIHYIO CPeLy;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO IMPUOOPETaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUHM C )KU3HEHHBIMHU MTOTPEOHOCTSAMH, UCIIOIBb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaliu3a yueOHON U HayYyHO-TIONYJISIpHON HH(POPMaLUU XUMHUYECKOTO
COJICPKAHMS;

(hopMHUpOBaHKE U Pa3BUTHE y 00YUYAIOIMINUXCSA aCCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHHSI,
HaOJIOIaTeTbHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPHU IUTAHUPOBAHUH U MPOBEICHUU XUMHUYECKOTO SKCIIEPUMEHTA;



BOCIUTaHKE Y 00yyaromuxcs yoesk IEHHOCTH B TYMaHUCTUYECKON HAIIPaBJICHHOCTH XUMHH,
e€ BaXHOW pOJIM B PEHICHUU TJI00ANbHBIX MPOOJEM paldOHAIBHOTO MPHUPOAOIONIB30BAHNUS,
MIOTIOJIHEHMSI DHEPreTUYECKUX PECYPCOB M COXPAHEHUs] MPUPOIHOIO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpEexHOr0 OTHOIIECHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE IPHUOOpETEHUS
OMbITa UCIIOJIb30BAHUS TIOJYUYEHHBIX 3HAHUM U1 NPUHATHSA I'PAMOTHBIX PEIIEHUN B CUTYalMsIX,
CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yue6GHOM 1u1aHe cpenHero ooOmero o0pa3oBaHus NpeaMeT «XuUMus» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeAMETHOI o0nacT «EcTecTBeHHO-HAyYHBIE ITPEMETHD».

OOmiee 4nciI0 4acoB, OTBEACHHBIX I M3YYEHHUS XMMHHU, HA 0a30BOM YpOBHE CpEIHETO
obmero odbpazoBanus, coctapiseT 68 yacon: B 10 kinacce — 34 vaca (1 yac B Heneno), B 11 kiacce
— 34 4aca (1 gac B Hez1eIIO).

Bce naboparopHsle U npakTHyecKue paboThl B IpOrpaMMe Mo XMMUHU IPOBOASTCS C
HCIIOJIb30BaHUEM CPEJCTB 00yueHus 1 BocnuTaHus Llentpa oOpa3oBaHus eCTeCTBEHHO-HAYYHOU
n TexHosiornueckoi HanpasiaeHHocTeld « TOUKA POCTA»



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHH

IIpenMeTr opraHvYeckoi XMMHUU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUYCHHE B INOJIIYYCHHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHus: opraHuueckux coequHennii A. M. bytieposa,
e€ ocHOBHble NoJoXkeHHA. CTpyKTypHble (OpMyJIbl OpPraHMYECKHX BelecTB. lomonorus,
n3oMepusl. XUMHUYECKas CBSA3b B OPraHNYECKUX COEIMHEHUSX — OJIMHAPHBIE U KPAaTHBIE CBA3H.

IIpencraBnenue o knaccupuKauy OpraHn4eckux BeniecTs. HoMeHkiaTypa opraHn4eckux
CoeJIMHEHUH (cucTeMaTndeckas) ¥ TPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX IIPEICTaBUTENIEH KJIaCCOB
OpPraHMYECKHX BEILECTB.

DKCHepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEUIECTB M UX MPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3liamMyu OpraHMYECKUX BEIIEeCTB U MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJEKYI
OpraHMYECKHUX BEILECTB, HAONIOJAEHHE M ONHMCAHME JEMOHCTPALIMOHHBIX OIBITOB IIO
MIPEBPAILEHUIO OPraHMUECKUX BEIIECTB MPU HarpeBaHUM (IUIaBJIEHKE, OOYIIIMBAHUE U TOPEHHUE).

Yraesoaopoasl

ANKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHN pAX. MeTaH M 3TaH — HpoCTenlIne
MIPECTABUTENIN AJIKAaHOB: (PU3MYECKUE M XUMUUECKUE CBOMCTBA (PEeaKLMH 3aMEIIECHUsI M TOPEHUs),
HaXO0XJICHHUE B IIPUPOJIE, IOJTyYCHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psAfl. DTHIIEH U MPONUIEH — MPOCTEUIINE
NIPEJCTABUTENN AaJIKeHOB: (U3MYECKHE M XHUMHUYECKHE CBOICTBa (peakiuu THUAPUPOBAHMS,
raJIOrT€HUPOBAHUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3ALINN), TOTYYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETUUECKOrO KayuyyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psia. ALETHIeH —
MPOCTEUIIHIA MPEICTAaBUTENh AIKHHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE M XUMUYECKHE CBOIMCTBA
(peakuuy ruipupOBaHNUs, TAIOTEHUPOBAHUS, THPATALIUU, TOPEHHUS), TOJIy4YeHHE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJloreHUPOBAaHUSI UM HUTPOBAHUs), MOJyYeHHE U MpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUS), NOTYYeHUe U
npumeHnenue. TOKCHYHOCTb apeHOB. Il'eHeTHyecKass CBA3b MEXAYy YIVIEBOJOPOAAMH,
MIPUHAJIEKAIMMH K pa3JIMYHbIM KJIaccaM.

[IpupoaHble UCTOUHUKU YTIEeBOAOPOJOB. [IprpoaHblil ra3 ¥ MONMyTHBIE HE(TAHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CiocoObl nepepadoTKu HEPTH: IEPErOHKA, KPEKUHT (TEPMUUECKHIA,
Kartanutuueckuit), mnuponu3. IIpoayktel mnepepaboTku HepTH, HX NPUMEHEHHE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yrosib U POgYyKThI €ro NepepadoTKH.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, komiekuuu «Hed1b» n «Yromnb», MonennpoBanue
MOJIEKYJT YTJICBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJECHUE NPAKTHYECKOW pPabOTHI:
IIOJIy4EHUE 3TUJICHA U U3yYCHHE €r0 CBOMCTB.

PacuérHeble 3a1aumn.

BblunciieHuss mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJ/IHOTO BEIIECTBA WM MIPOIYKTA PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
13 UCXOJIHBIX BEIECTB UM IPOAYKTOB PEAKIIMHN).

Kucnopoaconepxamme opranndecKue COeANHEHHSA

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TAaHOJ: CTPOEHHUE, (PU3MUECKUue U
XMMHUYECKHE CBOWCTBA (peakUuu C AKTUBHBIMU METaJlJlaMH, T'aJOr€HOBOJOPOJAaMHU, TOPEHUE),




npuMeHeHne. BoopoiHbie CBA3M MEX/1y MOJIEKYIaMu CUPTOB. J[eficTBue MeTaHOIa U 3TaHOJIa
Ha OpraHHU3M 4YeJIOBeKa.

MHOroaToMHbIe CHHUPTBL. OTUICHIVIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUE U
XAMHAYECKHE CBOIMCTBA (B3aUMOJIEHCTBHE CO MIETOYHBIMH METaJJIaMH, Ka4eCTBEHHAs pEaKIis Ha
MHOT0aTOMHbIe cnupThl). JleiicTBue Ha opraHu3m uyenoBeka. [IpuMeHeHHMe TIUIEpUHA U
STHJICHTJIUKOJIS.

@DeHOo: CTPOSHUE MOJICKYITBI, (PHU3UUYECKUE U XUMUIECKHe CBOCTBA. TOKCHUHOCTH (heHoa.
[Tpumenenue denomna.

Anpaeruasl M kemouwl. DOpManbAErHi, aleTalbAeTH]: CTpoeHue, (u3NYecKue u
XUMHUYECKHE CBOMCTBAa (peaklLMU OKHCIEHHS M BOCCTAHOBJICHMs, KAaueCTBEHHBIE PEAKIIMH),
MOJTy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE MpefebHbIe KapOOHOBBIE KHCIOThl. MypaBbHHAs M YKCYCHas KUCIIOTBHI:
CTpOeHHuEe, (PU3NUECKUEe M XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME ISl KJlacca KUCIIOT, peaKus
TepupUKaLM), MOoJydeHHe M mnpuMeHeHue. CrTeapuHOBas M OJIEMHOBas KHUCJIOTBHI Kak
MIPEICTABUTENN BHICIINX KapOOHOBBIX KHCIOT. MblTa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
Moro11ee JIeHCTBHE.

CrnoxHble 2QHUPBI KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3(UPOB.
XKupsl. I'maponus xupos. [Ipumenenue xupoB. buonorndeckas posib KHUPOB.

VYTieBobl: cocTaB, KIIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapus). [ moko3a —
IPOCTEHIINIA MOHOCaxapua: OCOOEHHOCTH CTPOCHHsI MOJIEKYJbl, (PU3MUECKUE U XMMHUYECKHE
cBoiicTBa (B3aumoseicTaue ¢ ruapokcuaoM Meau(ll), okucnenne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBIEHHE, OpOXEHUE TIIIOKO3bI), HAXOXKICHHE B TPUPOJE, NMPUMEHEHHUE,
ouosnorudeckas posib. otocunTe3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak OpupoaHble nmonuMepbl. CTpoeHrne KpaxMania U L0103kl
Ou3nyuecKkue U XUMUYECKHE CBOWCTBA KpaxMaia (THAPOJIN3, KAUeCTBEHHAS PEAKIIUs C HOJIOM).

DKclepUMEHTAIbHbIE METO/bl M3YYEHHUs BEIIeCTB M MX IMPEBPALCHHUN: MpPOBEICHHUE,
HAONIOZICHWE W ONHCAaHWE JACMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CITMPTOB, KadyeCTBEHHBIC
peaKkiuu OJHOATOMHBIX CHHUPTOB (OKUCIeHHe dTaHoia okcuaoMm wmenu(ll)), MHOroaToMHbBIX
CcnupToB (B3auMojelcTBUE InuuepuHa ¢ ruapokcuaoM Meau(ll)), anbrerunoB (okucieHue
aMMHUaYHBIM pacTBopoM okcuiaa cepedpa(l) u ruapoxcugom meau(ll), B3aumoaeicTBre kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

PacuérHeble 3aaymn.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, o0bEMa, KOJIUYECTBa
HCXO/IHOTO BELIECTBA UM MIPOIYKTA PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY O/THOTO
W3 UCXO/IHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

AzoTcoaeprkaliie OpraHn4ecKue CoeMHEHNUS.

AMHIHOKHCIIOTHI KaK aM()OTEepHBIE OpraHMYeCcKUe CoeqMHEeHNs. DU3NUecKre 1 XUMUIECKHE
CBOWCTBAa AMHUHOKHCIOT (Ha MNpUMepe TIJIUIMHA). buojormueckoe 3Hau€HHE AMHHOKHUCIOT.
TlenTunael.

benku kak mpupoJHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuyHas, BTOpUYHas U
TPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THMAPOIU3, JCHATypalus,
KayeCTBEHHBIE PEaKLIUU Ha OEIKU.

OKclepUMEHTAJIbHbIE METOJbl M3YYEHHs BEUIECTB M MX IPEBpallleHUil: HaOlrofeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HarpeBaHWW, LBETHBIC
peakIu OeJIKOB.

BbicokoMo1eKy IsIpHBIE COeTHHEHUS

OCHOBHBIE TIOHATUS XUMHHM BBICOKOMOJIEKYJSIPDHBIX COEIMHEHWH: MOHOMEp, IOJUMEp,
CTPYKTYpHOE 3BEHO, CTEMEHb IOJMMEPU3AINK, CpEeNHsAs MoJeKyaspHas Macca. OCHOBHBbIE
METO/Ibl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH — MOJIMMEPU3aLIU U TOJUKOHICHCALIUS.

DKcreprMeHTaIbHBIE METObI M3YYEHHUS BEIIECTB M MX NMPEBPALICHUN: 03HAKOMIICHHE C
o0pa3iaMy IpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.



MesxnpeaMeTHbIE CBS3H.

Peanu3anus MexXnpeIMeTHBIX CBA3EH NPU M3YYEHHH opraHmdeckod xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX IMOHSATHHA, TaKk W
TIOHSATHUH, SBIISIOMIMXCSI CHCTEMHBIMH JIJIST OT/ICIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTeCcTBEHHO-HAy4YHbIE IOHATHA: SIBICHHE, HAY4YHbIM (pakT, rumoresa, 3aKoH,
TEeOopus, aHajiu3, CHUHTE3, KiIaccupuKauus, TMEePUOJUYHOCTb, HAOIIOJEHHE, H3MEPEHHE,
HKCHEPUMEHT, MOJICTTUPOBAHHE.

®dusuka: MaTepus, SHEPIUs, Macca, aToM, NEKTPOH, MOJIEKYJa, SHEPTe€TUYECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETHUUHBI U €TMHHUIIBI UX
U3MEpEHHUS.

Buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKHU aKTHBHBIE BeleCcTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (HEPMEHTHI).

I'eorpadusi: MUHEpaJIbl, TOPHBIE TOPO/IBL, TIOJIE3HBIE HCKOMIAEMbIE, TOIUIMBO, PECYPCHI.

TexHomnorus: nuuieBble TPOAYKThI, OCHOBBI PAllMOHAIIBHOIO IMUTAHUS, MOIOLINE CPECTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MPETapaThl, MaTepHaIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XMMHUH

XuMmudeckuil aneMeHT. AToM. Sapo aroma, HU30TONBL. OJEKTPOHHAsE 00OJIOUKA.
DHepreTUUecKue YpOBHHU, MOAYPOBHU. ATOMHBIC OpOHTalH, S-, P-, d- 31eMenThl. OCOOCHHOCTH
pacnpesieNieHHs JIEKTPOHOB 10 OpOUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DeKTpOoHHas KOH(UTypalLusi aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckass cucreMa XuUMHUYECKHX 3yeMmeHtoB [ .
MenpeneeBa. CBsA3p NEpPUOAMYECKOTO 3akoHa M Ilepmonnmyeckoil CHCTEMBI XUMHYECKHX
anementoB JI. . MenzeneeBa ¢ COBPEMEHHOIN TeOpHeW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMHUUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEILECTB
0 TpyIIaM U rnepuojaM. 3HaueHHe MEPHUOANUECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHMHYecKas CBS3b. BHIBI XUMHUYECKOH CBS3M (KOBaJEHTHAas
HEMoJIIpHas U NOJIsipHasl, MOHHAsA, MeTauinyeckas). MexaHusmbl oOpa3oBaHUsl KOBaJEHTHOMN
XMUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b. BajeHTHOCTb.
DnexkTpooTpulaTebHOCTh. CTeneHb oKucieHus. loHbl: KaTHOHBI 1 aHUOHBI.

BemecTBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IIOCTOSTHCTBA COCTaBa
BELIECTBA. THIMbBl KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THUIA
KPUCTAIUIMYECKON PEIIETKH.

[loHsTHE O AMCHIEPCHBIX cUcTeMax. VICTUHHBIE U KOJIOWIHBIE pacTBOpBL. MaccoBasi 101
BEILECTBA B PacTBOPE.

Kiaccudukarnms Heoprannuecknx coequueHnid. HoMeHkatypa HeopraHu4eCKuX BEIIECTB.
I'enetnueckas cBA3b HEOPraHUYECKHUX BELIECTB, IPUHAJIEKALMX K Pa3IMYHbBIM KJIacCaM.

Xumuueckass peakmusa. Kiaccupukanuss XMMHUYECKHX pPEaKIWi B HEOPraHUYECKOW |
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHUsI MACChl BELLECTB, 3aKOH COXPAaHEHUs U IIPEBPALLICHUS
SHEPIUU IIPU XUMHUYECKUX PEAKIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3Nu4HbIX (pakTopoB. OOpaTUMbIE pEaKIIHH.
Xumnueckoe paBHoBecHe. DaKTOpbI, BIMAIONME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Tpunnumn Jle [latense.

OnexTponutnueckass auccouuanus. CuibHble U ciabble 37eKTposuTsl. Cpeaa BOIHBIX
pacTBOPOB BEILECTB: KUCas, HEUTpaJlbHas, 1€JI0YHAas.

OKHUCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINU.



OKCHEpUMEHTAJIbHBIE METO/bl M3Y4YEHMsI BEIIECTB M UX IPEBPALIECHUI: JIEMOHCTpaLUsi
tabmui «llepuoguyeckas cuctema xumudeckux dsiaeMeHToB [[. WM. MenneneeBa», m3ydeHue
MoJlelleld KPHUCTANIMYECKUX PpEeIIETOK, HAOJMIOACHWE U OINUCaHWe JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OIBITOB (pa3ioXeHHe MEepOKCHAAa BOJIOpPOAAa B MNPHUCYTCTBUM KaTaln3aTopa,
OIIPEZCIICHUE CPEABl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOpA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHUE MpaKTUUeCKO paldoThl «BnusHue pa3nuyHbix (AaKTOpOB Ha
CKOPOCTb XUMUYECKOU peaKLum».

Pacuérturie 3amaun.

Pacuérbl 10 ypaBHEHUSIM XUMHUYECKUX PEAKIIMi, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBas J0JIs1 BEIIECTBAY.

Heoprannyeckass xumus

Hewmeramnsl. [lonoxenne HemeTtawioB B [lepruonnueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. W. MengaeneeBa u OCOOGHHOCTH CTpOEHHUS aToMOB. DU3MYECKHE CBOICTBA HEMETAJUIOB.
AmtoTponus HEeMeTauIoB (Ha MpUMeEpe KUCIopoia, cepsl, hochopa u yriaepoa).

XUMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajoreHOB, cephl, a3oTa, docdopa,
yriaepoja U KpeMHHUS) U UX COSAMHEHUI (OKCUA0B, KUCIOPOICOAECPIKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHEHUH).

[IpumeHeHne Ba)KHEUIINX HEMETANIOB U UX COCIMHEHUIA.

Meramnsl. Ilonoxxenne Meramios B [lepuogndeckoi cucreMe XUMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS 3JEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OO1iue
¢usnyeckne cBoiictBa MeTayuioB. CIUTaBbl METANIOB. DIIEKTPOXUMHUYECKHUN DPSIIl HANPSKSHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHININX METAJJIOB (HATpUHM, KaJMid, KajbIlMd, MarHuu,
ATIOMHUHHM, IUHK, XPOM, KeJle30, Me/Ib) U UX COSTUHEHHIA.

OO0m1re crocoObl MoTy4eHnst METaJUIOB. [I[puMeHeHne MeTaIoB B OBITY U TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METO/bl H3Y4YEHUs BEIIECTB WU MX MPEBpPALCHUN: H3YyUYCHHE
KOJUIEKIIMU «MeTaslibl U CIUIaBbl», 00pa3lioB HEMETAIIOB, PELLIEHUE SKCIIEPUMEHTATIBHBIX 3aa4,
HaONIO/IGHHE M ONMHMCAHHME AEMOHCTPALMOHHBIX W JIa0OpATOPHBIX OMBITOB (B3aWMOJEHCTBHE
TUAPOKCUIA aJIIOMHHHUS C PACTBOPAMH KHCJIOT U I1eJ04Yeli, KaUeCTBEHHbIE PEAaKLIMN Ha KATHOHBI
METAJIJIOB).

Pacuérnble 3a1aumn.

Pacuérel Macchl BemecTBa Wi 00bEMa ra3oB 0 U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKIIUU BEILIECTB, pacuéThl Macchl (00bEMa, KOJIMUECTBA
BEIIECTBA) MPOJAYKTOB PEAKIMH, €CIIU OJHO U3 BEIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xuMuu B 00ecrieYeHUH 3KOJIOTHYECKO, SJHEpreTHUECKON U MUIIEeBOi 6€30MacHOCTH,
pa3BuTUU MeAULUHBL. [IoHSITHE 0 HayUHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMUYECKUX PeaKLUi.

[IpencraBnenus 06 00MMX HAYYHBIX TPUHIIUIAX TPOMBIIIJICHHOTO NOTYYEeHHUS BaXKHEHIITNX
BEILIECTB.

YenoBek B MHUpPE BELIECTB M MAaTEPHUAJIOB: BAKHEHIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTEepHUAJIbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JJI1 3JIE€KTPOHUKH,
HaHOMAaTepHaJlbl, OPraHUYECKUE U MUHEPAIbHBIC Y00pEHUsI.

XUMHSI U 30pOBbE 4YEJIOBEKA: INPAaBHJIA HCIOJIb30BAHUS JICKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 6€30MaCHOTO UCTIONIBb30BAHUS MIPENAapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM KU3HHU.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€H MpHU U3y4eHUH OOIIel M HEOPraHWYEeCKOH XUMHHU B
11 xnacce ocymiecTBIs€TCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U NOHSTHUMH, ABISAIOLUINXCS CUCTEMHBIMU JJI OTJEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LHKIIA.



OO111e ecTecTBEHHO-HAYYHbIE TIOHATHS: HAyYHbIN (DaKT, THNOTEe3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KJacCU(pUKanusi, MNEePUOIUYHOCTb, HAONIOJEHNUE, OKCIEPUMEHT, MOJEIUPOBaHuE,
U3MEpEHUE, SBJICHUE.

@duszuka: MaTepusi, SHEprusi, Macca, aToM, JJEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOI,
PaZloOaKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUN YpOBEHB, BEILECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (U3NYECKUE BEIMUMHBI U €IMHULBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKocHcTeMa, Ouochepa, Makpo- U MHUKPOAIEMEHTHI,
BUTaMMHBI, OOMEH BEILIECTB B OPraHU3Me.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOIBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHONOrMs: XMMHUYECKAst IPOMBILIIIEHHOCTD, METAJLTyPIHsl, IPOU3BOACTBO CTPOUTEIBHBIX

MaTepuagoB,  CEIbCKOXO3AUCTBEHHOE  MPOU3BOACTBO,  MUIIEBas  MPOMBIIUIEHHOCTb,
(dapmarneBTHUECKas ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKHUX  IPErnaparos,
MIPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepua’os, AJEKTPOHHAS MPOMBIIIIEHHOCTb,

HaHOTCXHOJIOTHH.



IUTAHUPYEMBIE PE3VYJIbTATbI OCBOEHMA IIPOTPAMMLBI 110 XMMHWKM HA
BA30BOM YPOBHE CPEJJHET'O OBLIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yidbTaTaM OCBOCHHS OOydYaroIUMUCS
porpamMm cCpeaHero oOuiero o0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4no-MeToandeckoil OCHOBOW sl pa3paOOTKH IUIAHUPYEMBIX PE3YIbTAaTOB OCBOCHUS
IIPOrpaMM CPEIHEro 0OLIEr0 00pa30BaHMs ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXOI.

B cooTBeTcTBMM C CHUCTEMHO-IEATENBHOCTHBIM MOJAXOJOM B CTPYKTYpE JUYHOCTHBIX
Pe3yIbTaTOB OCBOCHHUS MpeIMeTa «XUMHs» Ha YPOBHE CPEeIHEro 00I11ero 00pa30BaHuUs BbIJICICHBI
CJIEAYIOINE COCTABISIOIINE:

OCO3HaHUE OOYYaAIOIIUMHCS POCCUUCKOW TPa’KJaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH ¥ CAMOONPEIEIICHUIO;

HaJM4ue MOTHBALUU K 00Yy4EHUIO;

L[eJIeHaNpaBiIeHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH U HCTOPUYECKUX TPATUIHI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCU N1€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH{, MPUCYLIUMH LEJIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYME TPABOCO3HAHMSA DKOJOTMYECKOW KYNBTYphl M CIIOCOOHOCTH CTAaBHTH ILETH M
CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE PE3YyBTATHI OCBOEHUS MPEAMETA « XUMHUSI») TOCTUTAIOTCS B €IMHCTBE yUeOHOM
U BOCIHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TYMAHMCTHUECKUMU, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH W HIcallaMH POCCHHCKOTO T'Pa)KTaHCKOTO OOIIEeCTBa,
MPUHIATHIMU B OOIIECTBE HOPMaMHU M MpaBUJIaMH MOBEIEHUS, CIIOCOOCTBYIOIIMMU IPOLEcCaM
CaMOIIO3HaHUs, CAMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJIEHMSI IMYHOCTH 00YUaIOIINXCS.

JIM4HOCTHBIE PE3yAbTaThl OCBOCHUS MpEAMETa «XUMHUS» OTPaXaroT cHOpMHUPOBAHHOCTH
OTIbITAa IO3HABATENIHOM M MPAKTUUECKOHN JESATENIbHOCTH O0yHarOIIMXCS 110 peasin3aliy MPUHATHIX
B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

0CO3HaHMS 00YYaIOUIMMUCS CBOMX KOHCTHUTYLIMOHHBIX IPaB U 00s3aHHOCTEH, YBAXKECHUS K
3aKOHY U MIPaBOIOPSIIKY;

IIPECTABIEHUS] O COLUAIbHBIX HOpPMax M IPAaBWJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW IEATEIBHOCTH MPH CO3JaHUH YU€OHBIX IMPOEKTOB,
pelieHny yuyeOHbIX U T03HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATD U IIPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyYMEHTHI IPYTHX
IIPY aHAJIN3€ PA3JIMYHBIX BUJIOB y4EOHOH A€SITENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIINTAHUS

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYyYHOMY HACIIEJIUIO OTE€YECTBEHHOMU
XUMUU;

YBa)XEHHUS K IPOLECCY TBOpPUYECTBA B 00JACTH TEOPUU M IMPAKTUUYECKOTO MPUMEHEHHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTIHIKEHHSI HAyKH €CTh PE3yNbTaT JUIMTENbHBIX HaOIIOACHUH,
KpPOIOTJIMBBIX 3KCIIEPUMEHTAJIbHBIX TOMCKOB, TIOCTOSIHHOTO TPyAA YYEHBIX U IPAKTHUKOB;

MHTEpEeca M I[I03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHHHM M MOCIEAYIOIIEM aHAIU3E
nH(pOpPMaIIUY O MEePETOBbIX JOCTUKEHHUIX COBPEMEHHOW OT€UECTBEHHOW XHUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOr0 MIOBE/ICHHS;

CHIOCOOHOCTH OIICHUBAThH CUTYAIMH, CBS3aHHBIE C XUMUYECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHbIE PELIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTU OIIEHUBAaTh CBOE IOBEJEHUE W TOCTYNKH CBOMX TOBapUIIEH C MO3ULUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TTOCIIEICTBUI 3TUX MOCTYITKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MMOHUMAHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOO/IeHNsT TPpaBWJI O€30MacHOTr0 OOpalIeHusl C BEHIECTBAMU B OBITY, IMOBCEIHEBHOM
YKU3HU U B TPYJIOBOM AESATEIBHOCTH;

MOHUMAHMUS LIEHHOCTH TMpaBWJ HWHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUsX, YIPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJCTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnMTaHMs:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKOW JIeATEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTHX BUAAX JACATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3a/ad COLHMAIBHOMN
HaIpPaBJICEHHOCTH (B paMKaX CBOET0 Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY U3YYCHHIO MPOEeCcCUil pa3lIndHOro pojia, B TOM YHUCIIEC HA
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASM TpyJa U pe3yabTaTaM TPYJI0BOU €SI TEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BbIOOPY MHANBUAYAIBHON TPAEKTOPHH 00pa30BaHusl, Oy 1yIei
npodeccun U pean3anui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0J10rHYeCKOro BOCIMTAHMS:

9KOJIOTHUYECKH 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MOHUMAaHHUS TJI00aNTbHOTO XapaKTepa SKOJIOTHYECKHX MPoOsieM, BIUSHUSI YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMATIbLHOM CPEJIbI;

OCO3HaHUS HEOOXOIMMOCTH HCIIONBb30BAHUS JOCTUKEHUM XUMHHU AJIS PELICHUS BOIIPOCOB
paloOHATBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HETPHUATHS JEHCTBUI, MPUHOCSIINX BpPEI OKpYXKAIOUIeH MPUPOAHON cpee,
YMEHUSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE YKOJOTUYECKHE TOCIEIACTBUS MPEATPHHIMAEMbIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJU4usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTHMYECKOW KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHUS PpPYKOBOJCTBOBAaTbCS HMHU B
MMO3HABATEIHPHOM, KOMMYHUKATUBHON U COIMATLHOM MIPAKTUKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI0 IIO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U OOLLIECTBEHHON MPAKTHKU;

MOHMMAaHHS CHeNUUKH XWMHH KaK HayKW, OCO3HaHUs €€ poinu B (HOPMUPOBAHUU
PalMOHAJILHOTO HAYYHOI'O MBILIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBIeHHs 00 OKpYKaroleM
MHUpE KAaK O €IUWHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHny npodsieM COXpaHEeHUs MPUPOIHOTO PABHOBECHS;

yOex)IEHHOCTH B 0CO00 3HAYMMOCTHM XMMHHU 7l COBPEMEHHON IUBWIM3AIUN: B €&
T'YMaHUCTHYECKON HAIPAaBICHHOCTH M BA)KHOW POJM B CO3/JaHWM HOBOWM 0a3bl MaTepHAIbHON
KYJIbTYpPBI, PEIICHUH TI00ANBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPreTHYECKOW, THIIEBOH © OKOJOTHYECKOW O€30macHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecCIeYeHn! YCIOBUN YCIIEITHOTO TPYy/la ¥ SKOJIOTHYECKH KOMGOPTHOM KU3HU KKIOTO WIeHA
00I111eCTBa;

€CTEeCTBEHHO-HAYYHOM TpPAaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BATh MOJIydaeMble 3HAHUS s



aHanmu3a U OOBSCHEHMS SIBICHUHM OKPYXKAIOLIETO MUpa M MPOUCXOJAIIMX B HEM H3MEHEHHI,
yYMEHHUS JIeTIaTh 000CHOBaHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIINXCS JaHHBIX
C LIETIBIO MOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENTFHO UCTIOIh30BATh XMMUYECKHE 3HAHUS JISl PEIICHHUS TPOOIIEM
B PeaJIbHbIX )KU3HEHHBIX CUTYAIUIX;

WHTEpeca K MO3HAHMIO U MCCIIEI0BATEBCKOM e TETLHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHMIO, K
aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMH TI0 XHMHH B COOTBETCTBHHM C >KH3HEHHBIMHU
MOTPEOHOCTAMU;

HWHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IuYHBIX cepax MpoPpecCHOHAITBHON A TEIBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pPe3ylbTaThl OCBOCHUS Yy4eOHOro mpenMera «XUMHSI» Ha YpOBHE
cpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HaUYUMBIC I (DOPMHPOBAHUSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIHUILTHHAPHBIC
(MeXTpeIMeTHBIE) 00IIeHAYYHbIE TIOHITHS, OTPAYKAIOIINE 1IETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(rKy METOJIOB TTO3HAHUS, UCTIOIh3yEeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHs, SBJICHUE, MPOIECC, CUCTEMa, HAYYHbIN (DaKT, TMPHUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUS, HCCIIEIOBAHNE, HAOIIOICHAE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEpCaIbHBIC yueOHbIe JEHCTBUS (mo3HaBaTeIbHEIC, KOMMYHUKATUBHEIE,
peryIATUBHBIE), obecreunBaronie QGOpMUPOBAaHUE (PYHKIMOHATHHOH TPAMOTHOCTH U
COITMATPHOM KOMIIETCHITMH 00 YyJarOIINXCS,

CIIOCOOHOCTh ~ OOYYalOIIUXCS ~ MCMOJB30BaTh  OCBOCHHBIC  MEXAUCITUIUITMHAPHEIE,
MHPOBO33PEHUYECKHUE 3HAHUS M YHUBEpCAlbHblE YydeOHbIe ICHCTBUS B IO3HABATEIbHOW U
COLIMAJIBHON ITPAKTHKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a3oBbIe JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENNIbHO (OPMYIHMPOBAaTh M aKTyalU3UpOBaTh MPoOIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEACNATh IENH JeATETbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JIOCTIKEHUS,
COOTHOCHTB PE3yJIbTaThl ICATSILHOCTH C IIOCTABICHHBIMH IIEIISIMU;

WCIIONIb30BaTh TPU OCBOCHUU 3HAHUM MPHEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHbIC TIPU3HAKU TIOHATHH W YCTAaHABIMBATH WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIUE TIOHATHUS JJI1 OOBSICHEHUS OTJENBHBIX (DAKTOB U SIBJICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH TS KJIAaCCU(DHUKAIIMH BEIIECTB M XUMHUYCCKIX PEaKIIHIA;

yCTaHABIUBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXKIYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYKICHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, 10 AaHAJIOTHH ), BHISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHSI B PACCMATPUBAEMBIX SBIICHUSX, (OPMYIUPOBATH BBHIBOJBI U
3aKJTIIOYCHUS,

MIPUMEHSTHh B MPOLIECCE MO3HAHUS, UCIOIb3YeMble B XUMUUA CUMBOJIMYECKUE (3HAKOBHIC)
MOJIENH, MPe0OPa30BBIBATh MOJICIBHBIC MPECTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI) DJIEMEHTA,
XuMH4Yeckas (opMmyna, ypaBHEHHE XHMHUYECKOM pPEaKIUH — TMpH PEIIeHUH Y4eOHBIX
MMO3HABATEIBHBIX U IPAKTUYCCKUX 3a]a4, IPUMEHSATh HA3BaHHBIC MOJICIIbHBIC TPEICTABICHUS TS
BBISIBJICHHSI XaPAKTEPHBIX PU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKHUX PEaKIIHA.

2) 6a3oBbIE HCCIeA0BaTEIbCKUE e CTBUA:

BIIJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopmynupoBaTh IIENM W 3aJadyd  HWCCJICJAOBAaHHS, HCIOJBb30BaTh IIOCTABICHHBIE |
CaMOCTOSITENILHO C(OPMYJIUPOBAHHBIC BOTPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI
JU1s1 GOPMHUPOBAHHMSI TUTIOTE3HI TI0 MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUH;



BIAJETh HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHHUA M IPOBEJCHHUS YUYEHUYECKHX
9KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUSI HAOMIO/IaTh 32 XOA0M IIpoIecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATh €ro pe3yibTar, (opMmynupoBaTh 0000LIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MpOJIeTaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHHUYECKOW MCCIeA0BAaTEIbCKOM W TMPOEKTHOM J1eATEIbHOCTH,
MPOSIBJISATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOAOB pELICHUS
MPAKTUYECKUX 3a/a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B MIO3HAHMUS.

3) padora ¢ nngopmanueii:

OPHEHTUPOBATbCA B  pa3jIMUYHBIX HMCTOYHUKAX HHpoOpManuu (HayqHO-TOMYJIsipHas
JAUTEpaTypa XHMHYECKOTO COJepXKaHUs, CIpaBOYHbIE TocoOus, pecypcbl HHTepHera),
aHaJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KpUTUIECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

(GbopMyIMpOBaTh 3alpOChl M NPUMEHITH pPA3JIMYHbIE METOABl IpU IOUCKE M OTOOpe
nHpOopManuy, HeOOXOUMOH JUTS BBITIOHEHUS YU€OHBIX 3a]1a4 ONPEIeIEHHOTO THIIA;

NpUOOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OpMY HpeCTaBIeHHUsS UH(OPMAMU (CXEMB,
rpaduKu, TuarpamMMbl, TaOIUIIBI, PUCYHKH U APYTHE);

UCIOJb30BaTh HAYYHBIH $3bIK B KadyecTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpoOpMalMel: MPUMEHATh MEXKIpeaIMeTHble ((U3NYecKrne W MaTeMaTHUeCKHe) 3HAKU H
CHUMBOJIBI, (hOpMYJIBI, a00OpEeBUATYPHI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH.

OgiajieHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOUW TEMBI B XOJI€ JUAJIOTa W/WIN JIUCKYCCHH,
BBICKA3bIBaTh HJIeH, (OPMYJIUPOBATh CBOM MPEIJIOKEHUS OTHOCHUTEJIBHO BBIIOJIHEHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYINIAaTh C MpPE3eHTAlel pe3yabTaTOB MO3HABATENBHOM NEATENHOCTH, MOTY4YE€HHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHYECKOTO
HKCHEPUMEHTA, NPAKTUYECKOH paboThl MO HCCIEJOBAHUIO CBOMCTB H3yyaeMbIX BEIIECTB,
peanu3anuu y4eOHOro MpoekTa M (OPMYJIHPOBATH BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
HCCJIEZIOBAaHUM ITyTEM COTJIaCOBAaHUS MO3ULIMIA B X0/1€ 00CYX/IeHUsI 1 00MEHa MHEHUSIMHU.

OgBiageHne YHMBEPCAJIbHBIMHU PeryJ/JsiTHBHBIMY /ICHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATh CBOIO IIO3HABATEIIBHYIO JIE€ATEIBHOCTD,
onpezensis €€ LeNU U 3aa4M, KOHTPOJIMPOBATh M MO MEpe HEOOXOJMMOCTH KOPPEKTHPOBATh
IpeUiaraéMblii anropuT™ JEHCTBHIA MPU BHIOJIHEHUH YYEOHBIX M HCCIIEOBATENbCKUX 3a]ad,
BbIOMpaTh Hanbosee 3(hPeKTUBHBIN CIOCO0 X PELIeHHs ¢ YYETOM IMOJIyY€HUS HOBBIX 3HAHUU O
BELLECTBAX U XMMHUYECKUX PEAKLIMX;

OCYILECTBIISAT CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABIECHUIN 0 XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, POJIM XUMHUHU B TO3HAHUM SIBJICHUM MPUPOJIbI, B (OPMUPOBAHUU MBIIIJICHUS U
KYJIbTYyphl JIMYHOCTH, €€ (YHKIMOHAIBHOM TIPAaMOTHOCTH, HEOOXOIMMOW JJsi pelIeHHS
MPAKTUYECKUX 3a7]ad U SKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBBIO U
MIPUPOAHOM CPEAE;



BIAJICHUE CHCTEMOM XHUMHUYECKMX 3HAHWM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATarollne
MOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aToMa, MOJIEKyJla, BaJIEeHTHOCTb,
ANMEKTPOOTPHUIIATENILHOCTh, XUMUYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaléHHas), MOJib, MOJIIpHasE Macca, MOJSPHBIE O00BEM, YIIEpOAHBIN  CKeJeT,
(yHKIIMOHATBHAS TPYMMa, paguKkai, U30MepHus, U30MEphbl, TOMOJOTHUYECKHH P, TOMOJIOTH,
YII€BOJIOPOABI, KHCIOPOA U a30TCOJIEpKaIe COeIUHEHHUsI, MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUU U 3aKOHBI (T€OpUsl CTPOSHUS OPraHUYECKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUHM; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIUE B OCHOBE IOHHMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SBJIEHUH, (DaKTOIOTMUECKHE CBEACHHS O CBOMCTBRAX,
cocTaBe, MOJYYeHUH M 0€301TaCHOM HMCIOIb30BAaHUH BAKHEUIITX OPraHUUECKUX BEIIECTB B OBITY
Y IPAKTUYECKOU NeATEIbHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHHI BBISIBIIATH XapaKTEPHBIC NMPU3HAKU MMOHATUH, YCTaHABINBATh
WX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS ITPU ONMCAHUM COCTaBa, CTPOEHUS U
MPEBPALLECHUN OPTaHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUECKYIO CHUMBOJUKY JUIsI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (POPMYII OPraHUUECKUX BEIIECTB
Y YpaBHEHUH XMMHMUYECKUX PEaKLUWW, U3rOTaBIUBATh MOJAEIH MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WJUTFOCTPALIUM UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMSI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAIJICKHOCTh U3YUYEHHBIX OpPraHUYECKHX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K OMNpPEEIEHHOMY KIACCY/TPYIIE COEIUHEHUH
(YrneBomopoabl, KHUCIOPOA M  a30TCOAEpKAIllMe COEAMHEHUS, BBICOKOMOJIEKYJSPHbBIE
COCIMHCHMS), JaBaTh MM Ha3BaHUs 1o cuctemarndeckoir Homenkiarype (IUPAC), a Takke
MIPUBOJUTH TPUBUAIBHBIE Ha3BaHUS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, MPOIUIEH,
alleTWICH, STHJICHIIHMKOb, TJIHIEPHUH, (EeHOJ, (OpMaibAeTHI, aleTaabIerH], MypaBbHHAs
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KHCIIOTa, CTEApUHOBAsl KUCIIOTa, TIIOK03a, (GPyKTO3a,
Kpaxmall, [[eJIJIK0J103a, TJIMIUH);

c(OpMUPOBAHHOCTh YMEHHUS OMpPENeNsATh BUIbl XUMHUYECKOW CBSI3M B OPraHHYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJOXKECHHSI TEOPUH CTPOCHHUS OpPraHUYECKHX
BemecTB A. M. bytiepoBa mjisi 00bSICHEHHsI 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHMS; 3aKOH COXPaHEHHUS MacChl BELIECTB;

c(OpMUPOBAHHOCThL YMEHHUH XapaKTepU30BaTb COCTaB, CTPOCHUE, (PU3UUECKHE U
XMMHUYECKHE CBOMCTBA TUIMYHBIX IIPEACTAaBUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(meTaH, »TaH, JTWICH, NPONWICH, aleTwieH, OyraaueH-1,3, metwiOyraaueH-1,3, OenHzomn,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, TJIULIEPHUH, (EHON, alleTalbJIerHl, MypaBbHHASI U YKCYCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmal, LeJIl0j03a, aMHUHOYKCYCHas KHUCJIOTa), WJUIIOCTPUPOBATH
TFEHETHUYECKYIO CBSI3b MEXKJIYy HUMHU YPAaBHEHUSMM COOTBETCTBYIOIIMX XMMMUYECKHUX PEaKIUH ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEePU30BaThb HCTOYHUKH YIJIEBOJOPOJHOTO CHIPhS
(HedTh, TMPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX MEPEPadOTKH M MPAKTHUYECKOE NPUMEHEHUE
MIPOAYKTOB NepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH BBHIYMCIECHUS [0 XHUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOTMUECTBA UCXOTHOTO BEIIECTBA MITU MIPOAYKTA PEAaKIIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WK IPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHUI BJIAJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METO/JaX HAYYHOTO
MO3HAHMS, UCIIOJIB3YEMbIX B XHMHHM TPU HM3YYCHMHM BEUIECTB M XHMHMUYECKUX SIBJICHUU
(HabmroieHNe, U3MEpEHUe, HKCIEPUMEHT, MOICIUPOBAHMUE), MHCIOIb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JUIsl IPUHSATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHUEM;



c(hOpMUPOBAHHOCTh YMEHUH COOMIOAATHh MpaBUjia MOIB30BAHUS XUMUYECKOW TOCYI0N U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAK)KE MPaBUJIa OOPAIEHUs C BENIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSMU IO BBITIOJHEHUIO JTA00PATOPHBIX XUMHUYECKHUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHWH IITAHUPOBATH M BBIMOJHATH XUMHUYCCKUH SKCICPUMEHT
(mpeBpalieHus OpraHUYEeCKUX BEIIECTB MPU HATPEBAHUU, MONyYEHUE ATHICHA U U3yYCHHE €T0
CBOWCTB, KAYECTBCHHBIC PEAKITUN OPTAaHIMUCSCKUX BEIIECTB, JICHATYpaIlHsl OCJIKOB IPH HarpEeBaHUH,
[[BETHBIC peaKIny OEJIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€30MaCHOCTH MPU 0OpaIieHuu
C BeIeCTBAaMU U JaOOpPaTOpPHBIM O0OPYAOBAHHMEM, IMPEACTABIATH PE3YJAbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aMUCH YPAaBHEHHI COOTBETCTBYIOIIMX DPEAKIUH U (POpMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaccoBOM nHGopMaIuu, IHTepHeT 1 Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOAATh TMpaBHia HSKOJOTUYECKH IIeJIeCO00Pa3HOTOo
MOBEJCHUST B OBITY M TPYIOBOM NEATEIHHOCTH B LEISIX COXPAHEHHs] CBOErO 3/I0pOBbS U
OKPYKAIOIIeH TMPHUPOIHON Cpebl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS HA JKUBBIE OPTaHU3MBI
OnpeAeNiéHHBIX OpPraHMYeCKHX BEIIECTB, MOHMMas cwmbica mokazatens I[IJIK, mosicHaTe Ha
puMepax CrocoObl YMEHBIICHHSI U TPEIOTBPAIICHHS] MX BPEIHOTO BO3JICUCTBUS HA OpraHU3M
YeJI0BeKa;

JUIsE O0YYaIONIUXCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBbsI: YMEHHE TPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BELIECTB U XUMHUUECKHX SBJICHHUIA;

JUTSL CJICTIBIX U CIIA0OBUAAIINX O0YJAIOIIUXCS: YMEHUE HCIIONB30BATh PEIbePHO-TOUCUHYIO
cucreMy o06o3HnaueHuii JI. bpaiins nis 3anmicu XuMudeckux Gopmy.

11 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeopraHMUecKas XUMHs OTPaKakoT:

c(hOopMUPOBAHHOCTD MPECTABICHUN: 0 XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, PO XUMUHU B TO3HAHHWM SIBICHUH MPUPOJBI, B (OPMUPOBAHUU MBIIIJICHUS U
KYJIbTYPBl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOIWMOW IS pEIIeHUs
MPAKTUYECKUX 3a7a4 U SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U
MPUPOIHON CpeaE;

BJIQJICHUE CHCTEMOM XMMHYECKHMX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolIue
MOHATHS (XMMUYECKHI 3JICMEHT, aTOM, U30TOII, S-, P-, - 3JICKTpPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBIE 00BEM, BAJICHTHOCTb, OSJIEKTPOOTPULIATEIBHOCTh, CTENEHBb
OKHCJICHUSI, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS, MeETaJUIMUecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKAss  pem€Tka, TUMbl XWMHYECKUX  PEaKlMi, pacTBOp, AIIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOJUTHYECCKAS JAUCCOLMAINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peaKkuu, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHS JIEKTPOIUTHUECKOM
aucconuanuy, nepuoandeckuii 3akon Jl. M. MenneneeBa, 3aKOH COXpaHEHUsS MacChl BEUIECTB,
3aKOH COXPAHEHHS U NPEBPAILICHHS SHEPrUU NPU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN SI3BIK XMMHHM, MHPOBO33PEHUECKHE 3HAHMS, JICXKAIIHEe B OCHOBE ITOHUMAaHUS
MPUYMHHOCTY M CUCTEMHOCTH XMMHUYECKHX SBIICHUH, (DAKTOIOTHYECKHIE CBEACHHS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30IacHOM HCMOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHMYECKUX BELIECTB B
OBITY U IPAKTHUYECKOM JIEeITeTFHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUI BBIABIIATH XapaKTepHbIC PU3HAKU MMOHSATUH, YCTaHABIMBAThH
WX B3aMMOCBSA3b, HUCIIOJIH30BAaTh COOTBETCTBYIOIINE MOHSTHS MPU OMUCAHUM HEOPTaHUYECKHUX
BEIIECTB U UX MPEBPAILICHUM;

c(OpPMUPOBAHHOCTh YMEHHI HMCIOJIH30BaTh XUMHUYECKYIO CHUMBOJUKY JUISI COCTABIICHUS
(¢bopMynl BewIeCTB M YpaBHEHUH XHMHUYECKUX pEaKLUUH, CHCTEMaTHYECKYl0 HOMEHKIATYpY
(IJUPAC) u TtpuBHanbHbIC Ha3BaHHS OT/ACIbHBIX HEOPIaHUYECKHUX BEINECTB (yrapHbIid ras,



VIJIEKHUCIbI Ta3, aMMHUaK, raméHas M3BECTb, HETalm€Has W3BECTh, MHUThEBas COAa, NMUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAEIIATh BAJICHTHOCTh M CTEIIEHb OKUCICHUS XUMUYECKHIX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOH CBsI3U (KOBaJICHTHAs, HOHHAS,
METAJUIMYECKasi, BOJOPOJHAsI) B COCIMHEHMSIX, TUI KPUCTAINIMYECKOW PEIIETKH KOHKPETHOTO
BellleCTBa (aTOMHas, MOJIEKYJspHas, MOHHas, MeTaJJIM4ecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COECAUHEHUN;

c(OpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAAJIECKHOCTH HEOPIaHUYECKUX BEILECTB
10 UX COCTaBY K ONpeeNEHHOMY KJIACCy/TpyIIe COSUHEHNH (TPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJlTbl, OKCU/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT Mepuoaudeckoro 3akoHa JI. W.
MenzgeneeBa U JEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOUIYI0, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh JJEKTPOHHOE CTPOEHHE aTOMOB
XMMHUYECKHX 3J1IeMeHTOB 1—4 nepuoaos [lepuoandeckoil cucteMbl XUMHUUECKHUX 3i1eMeHToB /1. 1.
MeHzeneeBa, HCHOJB3Ysl TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAINY, «IHEPreTUUECKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHUYECKHX D3JIEMEHTOB M UX
coeIMHEeHuN 1o nepuoAam U rpynnam [lepuoandeckoit cucteMbl XUMHUYECKUX dy1eMeHToB /1. M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepru30BaTh (OMUCKHIBATH) OOIIIE XUMHUYECKHE CBONCTBA
HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJITBEP)KIATh CYIIECTBOBAHWE T'€HETUYECKOU
CBA3UM MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCHU(PHUIMPOBATH XMUMHUECKHE PEAKIUH IO Pa3IUYHBIM
npU3HakaM (YUCIIy W COCTaBy pearupyrominx BEIIeCTB, TeruioBoMy 3ddekry peaxmmm,
W3MEHEHHUIO CTETIEHEN OKUCICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUU, YIaCTHIO KaTalnu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTABIISATh YpaBHEHHs peakUUi pa3IuYHbIX THIIOB, MOJIHBIE
U COKpalIE€HHBIE YPaBHEHUS pEaKIUi MOHHOTO OOMEHa, YUUTHIBAasl YCIOBHS, MPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUU TPOBOJAUTH PEAKIUH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB PpA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pAaClO3HABaTh ONBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX paCTBOpPaX HEOPIaHUUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIMii HOCPEICTBOM COCTABIICHUS AIEKTPOHHOI'O OajlaHCca ATUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUECKON peaklnu OT
pasnUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (nmpuniui Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHI XapaKTePU30BaTh XUMHUUECKUE MPOLIECCHI, JIEKAIINE B OCHOBE
MIPOMBIIIJICHHOTO TOJIYYEHHUS CEpHOM KHUCIOThl, aMMHUaka, a Takxke Cc(HOpMHUPOBAHHOCTh
MpeICTaBIeHU 00 OOIIMX HAYYHBIX MPHUHIHUIAX M KOJIOTUYECKUX MpoOIeMax XUMHYECKOTO
MIPOU3BOJCTBA;

c(OPMUPOBAHHOCTh YMEHUN TPOBOJUTH BBIYHCIEHUS C WCIOJIB30BAHUEM TOHSATHUS
«MaccoBasi JI0Ji BEILIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B IMPU XUMHYECKUX
PeaxIusIX, MacCchl BEIIECTBA MIIM 00bEMA Ia30B M0 U3BECTHOMY KOJIMYECTBY BEILLIECTBA, MAcCe MU
00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHMsI MAaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPTHH;

c(hopMUPOBAHHOCTh YMEHHI COOJIFOAATh MpaBUjIa MOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOPHBIM 00OPYIOBAaHHEM, a TAKXKe MpaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIIOJHEHUIO JJaA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHWI IJIAHUPOBATH M BBIMOIHATh XUMUYCCKUN JKCICPUMEHT
(pa3nokeHue TMepoKcHIa BOAOpPOJa B MPHUCYTCTBHM KaTajlu3aTopa, OIpeleseHHe Cpeibl



PacTBOPOB BELIECTB C IMOMOIIbIO YHUBEPCATIBHOTO MHIMKATOPA, BIMUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOM peakluu, peaklud HOHHOro OOMEHa, KayeCTBEHHbIE peaKIMMU Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCTIEPUMEHTAIBHBIX
3amay no temMaM «Metamnel» U «Hemetamibl») B COOTBETCTBUM C MPaBUIAMH TEXHHUKHU
0€30I1aCHOCTH MPH 0OpaIleHUH C BeLIeCTBAMH 1 JIAOOpaTOPHBIM 000pYyI0BaHUEM, MTPEICTABIATH
pe3ynbTaThl XMMHUYECKOTO JKCIIepUMEHTa B (opMme 3alucu ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIU3UPOBATh XMUMHUYECKYI0 HH(POpPMAIHIO,
II0JIy4aEMYIO U3 Pa3HbIX HCTOYHUKOB (CPECTBAa MacCOBOM KOMMYHUKAIMU, IHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJIOIAaTh TIpaBUiIa JKOJOTHYECKH IEIecCOo00pa3HOro
MOBEACHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LENSIX COXPAaHEHMsI CBOErO 3/10pOBbS U
OKpYKarollel MpUPOJIHOM cpesbl, 0CO3HABaTh OMACHOCTh BO3/JCMCTBUS HA >KHUBBIE OPTaHU3MBbI
OTIpe/IeIEHHBIX BEIIECTB, MOHUMAs cMbIci nokasatens [1IK, nmoscHsaTh Ha mpumepax crocoOsl
YMEHbILIEHUS U MPEAOTBPAIICHUS X BPETHOTO BO3/IEUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl 0Oy4arolUMXcs C OIPaHUYEHHBIMM BO3MOXXHOCTSIMU 370pPOBbsl: YMEHHE IPUMEHATH
3HaHMUSA 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yJarOIUXCs: YMEHUE UCIIONB30BATh PEIbe(PHO-TOUCUHYIO
cucreMy o06o3HaueHuit JI. bpaiins nms 3anmvcu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IIpakTnueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypenI
Pa3nea 1. TeopeTrnyeckne 0CHOBbI OPraHMYeCKONH XHMHHU
IIpenmet opranndeckoit xumuu. Teopus
11 CTPOCHHUS OPTAHUYECKUX COSTUHEHUHN A. 3
M. bytneposa
Hroro no paszneny 3
Pasnen 2. YrieBonopoasl
2.1 [IpenenbHBIC YTIEBOAOPOABI — AJTKAHBI 2
59 HenpenenbHble yriieBogOpOIbl: aJKEHbI, 6 1
aJIKa/INEHBbI, aJIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
54 [IpupoaHbpIe HCTOYHUKH YTIIEBOAOPOAOB U 3 1
ux nepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckie coeIuHeHust
3.1 Crimptel. @eHon 3
3. Anbnerunsl. KapOOHOBBIE KUCIIOTEI. 7 1
Crnoxuble 3¢upbl
3.3 VrineBoasl 3 1




Hroro no pazgeny

13

Pa3nen 4. A3oTcoaepikaniue opraHndyecKue coeTuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTuyeckue
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMUM
Crpoenue atoMoB. Ilepuoauueckuii 3aKkoH
1.1 u [lepuonuueckas cucteMa XMMUYECKUX 3
aneMeHTOB [[. 1. Menneneenra
12 Crtpoenue BemniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pasnen 2. Heopranuueckasi Xumust
2.1 Mertais 6
2.2 Hewmerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUUECKUX 5
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMHS ¥ )KU3HB 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 2 3




HNOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypora Bcero Kontponbubie  Ipaktieciie flliiy'lelﬂ/lﬂ :)lﬁ:)l:lI;OBaTeJII)HbIe
padoTsbI padoThbI pecypesr
1 [Ipeamer opraHn4ecKod XUMHH, €€ 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHHs OpraHUYECKUX
2 coenuHenuit A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKEHHUS
[IpencraBnenue o K1accuGUKaun
3 opraHnueckux Bemects. HomeHnknatypa 1
(cucremaTuyeckas) U TPUBHATHHBIC
Ha3BaHUS OPTaHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHUECKHH Psijl
5 Mertan u 3TaH — npocTeuIme 1
MIpeICTaBUTEIH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DTWJIEH U MPOMUJIEH — MPOCTEUIIHe 1
MIpeICTaBUTEIH aJTIKEHOB
3 [IpaxTrueckas pabora Ne 1. «Ilonyuenue 1 1
STUJIEHA U U3yYEHUE €r0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 Metunoyrtaauen-1,3. [omydenne 1

CHHTETUYECKOIO KaydyKa U pE3UHBI




10

AJIKMHBI: COCTaB 1 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PS/I.
AneTtniieH — npocTeimui
MPEICTABUTEID AJIKUHOB

11

Brruncnenus o ypaBHEHUIO XUMHYECKOM
peakIuu

12

ApeHbl: 0€H301 U TOJ1yoJ. TOKCHYHOCTh
apeHoB

13

I'eneTnyeckas cBsI3b yriaeBoAOPOAOB,
MIPUHAJISKALUX K Pa3IMuHbIM KJlaccaM

14

[IpupoaHbIe ICTOYHUKH YTIEBOJOPOJIOB:
MPUPOJIHBII ra3 U MOMyTHbIE He(PTIHbIE
ra3bl, He()Th ¥ MPOAYKTHI €€ TepepaboTKu

15

[TpupogHbIe HCTOYHUKH YTIIEBOIOPOIOB:
MIPUPOIHBIN Ta3 U MOMYTHBIE He(TIHBIE
ra3pl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu

16

Kontponsnas padota Nel no pazneny
«¥YraeBogopoas» (Jluarnocruyeckast
pabora 3a | momyroaue)

17

HpeIIeJIBHBIG OOIHOATOMHBIC CITUPTHI:
MCTaHOJ U 3TaHOJI. BOI[OpO,IIHaSI CBA3b

18

MHoroaToMHEIE CITUPTHI: 9TUJICHIJIUKOJIb
U IIMUCPpUH

19

@DeHOJI: CTPOCHUE MOJIEKYIIBI,
(u3nyuecKre U XUMUYECKUE CBOMCTBA,
IIPUMEHEHNE

20

Anpaeruasl: GopMalibIeTUuI 1
aretajabaernn. AleTon




21

OnHOOCHOBHBIE IIPE/IeNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHAas

22

[paktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KMCIIOTBI)

23

CTeapI/IHOBaH X OJICMHOBAs KHUCJIOThI, KaK
OpeaACTaBUTCIIN BBICIINX Kap6OHOBBIX
KHCJIOT

24

Mb11a KaK COJIM BBICIINX Kap60HOBBIX
KHCJIOT, UX MOIOIICC JIeHCcTBHE

25

CrnosxHbie 3(upbl Kak IPOU3BOJIHbIE
KapOOHOBBIX KHCIIOT. [ MAPOIU3 CIIOKHBIX

3¢upoB

26

27

Kupsl: rugponus, npuMeHeHue,
Ouosiornyeckas posb KHUPOB
VYrieBoibl: COCTaB, KiacCupUKaIusl.
Bakneiiine npeactaBUTeNN: TII0K034a,
¢bpykTO3a, caxaposa

28

Kpaxmai u neiirono3a Kak IpupogHble
MTOJIMMEPBI

29

Konrtponsnas padota Ne2 mo pazneny
«Kucnopozacozaepkaiye opraHu4ecKre
coenuHeHus» (MToroBast KOHTpOJIbHAS
pabora)

30

AMWHBI: METHJIAMHAH U aHWJIHH

31

AMUHOKHUCIIOTHI Kak aM(OoTepHbIE
OpraHUYEeCKUE COCTMHEHUS, UX
ononorunueckoe 3Hauenue. Ilenruanl




benku kak npupoHbIe

32 BBICOKOMOJICKYJIAPHBIC COCINMHCHUA !
33 OCHOBHBIE TTOHSITHS XUMHHU 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUMN
OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUM. 1
[InacTtmaccel, KaydyKky, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
1) Xwumus, 10 xnacc/ Tabpuensu O.C., Octpoymos WU.I'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3natensctBO «IIpocBemenune»,2021 r
2) Xwuwmus, 11 xnacce/ T'adbpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBemenue»,2021r.

METOJUYECKHUE MATEPHUAJIBI JJI51 YUYUTEJIA
1) Xwumwus(6a30BbIitypoBeHB). Peanusariust 00pa3oBaHus: METOANYECKOE TIOCOOHE IS
yuutens / Kaepuna A. A., [Tuuyruna I'.B.; nox pea.I'. B. [luuyrunoit. M. :
OI'bHY «MHctutyT cTpareruu pa3Butus oopasosanus PAO», 2022 81 c.:u.
2) Peanu3anus 00pa3oBaTeIbHBIX POrPAMM €CTECTBEHHOHAYYHOMH U TEXHOJIOTHYESCKOM
HaMpaBJICHHOCTEH 110 XUMHHM € MCII0JIb30BaHHEM 000pya0BaHus 1eHTpa «Touka

pocta»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

1) Bubnuoreka nuppoBoro odpasosaTeabHOro KouTeHra: hitps://urok.apkpro.ru/ ;

2) lludposoii obpa3oBatenbHbIi pecype s mkon "SAxmacc": https://www.yaklass.ru/ ;

3) Poccuiickas ayiekTpoHHas mikoda: https://resh.edu.ru/ ;

4) Oo0pa3oBaTenbHas OHNANH-TIIATGOopMa IS IKOJBHUKOB, UX POTUTENCH U yUUTeNeH
"Vau.PY": https://uchi.ru/ ;

5) Supexkc yueOnuk: https://education.yandex.ru/ ;

6) OOpa3oBaTenbHBIN MOPTA AJIs OATOTOBKH K 3k3ameHam "Craml MA":

https://sdamgia.ru/ .
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