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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMmMa 1o XMMHM Ha ypOBHE CpeIHEro ooumiero oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TpeOOBaHUN K pe3yjabTaTaM OCBOEHHUS MPOTrpaMMbl CPEIHEro OOIIero oOpa3oBaHU
QenepabHOTO  TOCYIAPCTBEHHOTO  O00pa3oBaTENbHOrO  CTAHAApPTa  CpeaHero  oOmIero
oOpa3oBaHus, YTBEp)KIEHHOrO MpHKa3oM MuHucTepcTBa  mpocBelieHus  Poccuiickoit
Oeneparun ot 12.08.2022 Ne 732 «O BHeceHUU M3MEHEHHH B (heaepabHbIil roCy1apCTBEHHBIN
o0pa3oBaTeNbHbIl CTaHAAPT CpeaHero oO0mero o0pa3oBaHUS, YTBEPKIACHHBIA IMPUKA30M
MunucrepctBa obpa3zoBanus U Hayku Poccuiickoit ®@epepanuu ot 17.05.2012 Ne 413 «O6
YTBEpkKACHUHM (PelepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAPTa CPEIHEro
obmero oOpaszoBaHusi», (enepanbHO  00pa30BATEILHON MPOTrpamMMbl CPEAHETO OOIIEro
0o0pa3oBaHus, yTBEP)KIAECHHON NpHrKazoM MuHHCTEepcTBa npocBenieHus Poccuiickoit deneparun
ot 18.05.2023 Ne 371, a Takke OPHEHTUPOBAHA HA LIEJIEBBIC TPUOPUTETHI, CPOPMYINPOBAHHBIE
B (henepanbpHOii paboueld mporpamMme BOCIIUTAHUS.

[IporpaMma 1Mo XWMHHM Ha YPOBHE cCpelHero oomero obpazoBanusi (0a30BBIH YpOBEHB)
pa3zpaboTaHa Ha OCHOBEe TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeiabHOU
IporpaMMbl  cpeHero obmiero obOpaszoBanus, npeacraBieHHbx B @T'OC COO, ¢ yuérom
Konnenmuu npenogaBanusi yueOHOro npeamera «XuMHsS» B 00pa30BaTeNbHBIX OPraHU3AIMIX
Poccuiickoit @enepannu, peain3yonmx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBbI, 1 OCHOBHBIX
nonokeHui (enepanpHOi paboueil mporpammel BocruTanus. OCHOBY MOJIXO0JI0B K pazpaboTke
IPOTPaMMBI 110 XUMHUH, K ONPEACTICHUIO O0IIeH CTpaTernd 00y4eHHs, BOCIIUTAHUS U PA3BUTHUS
oOydaromuxcsi cpeAcTBaMu yueOHOro mpeamera «Xumus» s 10-11 kmaccoB Ha 6a30BoM
ypoBHE cocTaBwin KoHuentyaibHblie nojoxkenuss ®I'OC COO o B3auMOO0OYCIOBICHHOCTH
HeNnel, CoJepKaHus, pe3yiabTaToB oOOydeHHs U TpeOOBaHMM K YPOBHIO TMOATOTOBKH
BBIITYCKHHUKOB.

Xumuueckoe  oOpazoBaHHMe,  IOJNyd4aeMO€  BBITYCKHHKAaMH  00ImIe00pazoBaTeIbHON
OpraHu3alliy, SBISETCS HEOThEeMJIEMOM 4YacThlo MX o0Opa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpILAIOIIMM 3TAallOM PEAM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTeMe XHUMHYECKOro oOpa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB IMPHPOJIBL, (POPMUPOBAHHMS MHPOBO33PEHHS M OOIIEH KyIbTYpPHI
YeloBeKa, a TaKKe OJKOJOTHMYECKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHue 00yJarOIUXCs HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBAaMH y4yeOHOro mpeamera «XHMHA», COJepkKAaHWE U MOCTPOEHUE
KOTOPOTO ONpEENeHBl B MpOrpaMMme MO XHMHUH C Y4ETOM CcHenu(puKH HAayKd XHMHUH, e€
3HAYCHHS B TIO3HAHUH TPUPOJIBI M B MAaTEPHAIBHOM KHU3HH OOIIECTBA, & TAKXKE C YIETOM OOIINX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0Iero
oOpasoBanus B Poccuiickoit @enepanuu.

XuMHS KaK DJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HIpaeT OCOOYI pOJb B COBPEMEHHOMN
UBUJIM3AMH, B CO3/IaHUH HOBOM 0a3bl MaTepuanbHON KyabTypbhl. OHa BHOCHT CBOHM BKJIal B
(dopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHUE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpyXaroleM MUpe KaKk O €IWHCTBE MPUPOBl U YEIOBEKa, KOTOpoe (GOPMHUPYETCs B XUMUU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpPA, OCO3HAHUS B3aMMOCBSI3U
MEX/y CTPOCHUEM BEUIECTB, MX CBOWCTBAMH U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C IPYTMMHU €CTECTBEHHBIMHM HAayKaMH, XUMHUS CTajla HEOThEMJIEMON
YacThl0 MUPOBOU KYJIBTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPYyJIa M KHU3HH KaKJIO0ro
yeHa oOmiectBa. COBpeMEHHAass XWMHUSI KaK HayKa CO3WAATeNbHAas, KaKk HayKa BBICOKHX
TEXHOJIOTMI HalpaBjleHa Ha pelleHHe [JI00aTbHbIX MpOoOJIeM YCTOHYMBOIO pa3BUTHUS
YeNIOBEYeCTBA — CBHIPHEBOM, JHEPreTUYECKOW, MHINEBOM, 3KOJOTUYECKOW OE30MacHOCTH U
OXPaHBI 3/I0POBBS.

B coorBercTBHM ¢ OOmMMH TEISIMH WM TPUHIMIAMH CpPEAHETo o00mero oOpa3oBaHHS
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS



BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJIOIHKEHUS 00pa30BaHUs B PA3IIMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiromiuMu  peaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumusa» U «O01as 1 HeopraHu4eckasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUM M0 HEOPraHMYECKONH XUMHH (C BKIIIOUEHUEM
3HaHUHN U3 0o0IIel XUMHM) U OpraHuveckoil xumun. GopMupoBaHue TaHHON CHCTEMbl 3HAHUMN
IpH W3YYCHUH TpeaMeTa 00ecledrBacT BO3MOXXHOCTh PACCMOTPEHUS BCETO MHOT00Opa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHIA, 3aKOHOB U TEOPUI XUMHH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumusi» 1 «O01as 1 Heopranuyeckas
XUMUS» ¢(hOpMHUpPOBAHA B MPOTPAMME 10 XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHHHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHU BEIIECTBa
paccMaTpUBAKOTCS Ha YPOBHE KIIACCUUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TAKK€ HA YPOBHE CTEPEOXMMHUUYECKHUX M AJIEKTPOHHBIX IMPEACTABICHUN O CTPOCHUM BEILIECTB.
Ceenenusi 00 M3ydaeMblX B Kypce BEIIECTBaX MAIOTCS B PA3BUTHH — OT YIJIEBOJAOPOJIOB IO
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHMU. B Kypce OpraHuyeckoil XMMUU MOTY4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEJICTABICHUS O XUMUYECKON CBSI3H, KIAaCCH(PUKAITMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrimom 3peHusi B mpeaMere «XuMusi» 0a30BOro ypOBHS paccMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUNW MaTepuan u
(aKkTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMUsS» OOYJaIOIIUMCS TIPEOCTABIISACTCSI BOBMOKHOCTh OCO3HATh
3HAYEHHE TMEePUOIUNYECKOr0 3aKOHa C OOIIETEOPETUYECKMX W METOJOJIOTUYECKUX TO3UIIUH,
rIyOKe TMOHSATh HCTOpUYECKOoe H3MeHeHHe (YHKIUM 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSCHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BaKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHHS, HMMEIOUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHHUMAaHHIO
B3aMMOCBSI3M XHMHHU C JPYTMMH HayKaMH, PAacKpbIBAIOT €€ pojb B IO3HABAaTEIbHOW U
MPaKTUYECKOU NIEATETLHOCTH YeJIOBEKa, CMOCOOCTBYIOT BOCIHUTAHHUIO YBAKEHHUS K IIPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XMUMHEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIs MOMOJTHEHUSI 3HAHUN, pelIeHUs
WMHTEIUICKTYAJIbHBIX M KCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom conepkaHue
yueOHOoro mpeamMeTra « XuMHUs TaHHOTO YPOBHS M3yYeHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PrIOCO(DCKUX MAeH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MHpPa, O0YCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM M CTPOECHHEM, TO3HABAEMOCTh MTPUPOJIHBIX SBICHUN MYTEM IKCIEPUMEHTA
U pElIeHUs MPOTHBOPEUM MEXTy HOBBIMHU (DaKTaMH U TEOPETUYECKUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH JKOJIOTUYECKUX TPOOJIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUNA U MAaTEPHUAJIOB.

B mnnane pemeHus 3amad  BOCIHUTAHMS, Pa3BUTHS M COIMATU3ANMHA  OOYJarOITUXCS
NPUHATBIE MPOrpPaMMON IO XMMHHU TOJAXOAbl K ONPEACNICHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX
0a30Boe 3HaUEHUE I PA3TUYHbBIX BUIOB JEATEILHOCTH: pelIeHHs MpobieM, moucka, aHaau3a u
00paboTtkn wH(pOpMAIUK, HEOOXOMUMBIX I TPUOOpPETEHUs OmbITa TMPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUHU.



B nmpakTuke npenojsaBaHusi XUMHH KaK Ha yPOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, Tak U
HA YpPOBHE cpemHero obOmiero oOpa3oBaHUs, TMPH  ONPEINCICHHU  COJEP>KATEIbHON
XapaKTePUCTUKU TIeNiel M3y4eHHs TMpeaMeTa HampaBlIeHHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTH
TPaIMLMOHHO MpHU3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOM HAyKHM Kak o00JacTu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YEJIOBeKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHpPOBON KyibTyphl. C METOIMYECKOW TOYKM 3pEHUS TaKOH MOAXOH K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUs MpeaMera «XUMHsS» Ha
6azoBom yposHe (10 —11 ki1.) sBIsIFOTCS:

e ¢dopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAHMA Kak BaKHEWIIEH cocTaBmstoLeit
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JiexKaT KIIOYEBbIC MOHSTHS,
dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUN MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJIICHHUS;

e (GOpMHUPOBAHHE M PA3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEIICCTB H
XUMHYECKHUX peakluid, HeOOXOIUMBIX ISl MIPHUOOPETEHUs YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UIMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUU M CHOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOJEHHEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepskarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3y4yeHusl mpeaMera B
porpaMMe 1Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMHU
B cucteMe cpemHero ooOmiero oOpaszoBanus. CerofHsi B MpENoAaBaHUU XUMHH B OOJbIIEH
CTEMEeHH OTAAETCS TPEANOUYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluy,
BIIAJICIONIETO HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHSIMH aKTUBHOTO TTOYYCHHS 3HAHUM ¥ MPUMEHCHHS UX B PEATbHOW KHU3HU I PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBs3M Cc STUM TNpuU U3YYEHHH TpeaMeTa «XUMHS» JTOMHUHHUpYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus  OOydyaromuXcs K  YCJIOBHSM  JUHAMUYHO  Pa3BHUBAIOLIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOIINX YHUBEPCATIBHOE 3HAYEHUE JJI PA3TUYHBIX BUOB JIESATEIBHOCTH: PEIICHUS MPooIeM,
MOWCKa, aHaIM3a U o00paboTku WHPOpPMAIUU, HEOOXOMUMBIX [UIsl TPHOOPETEHHUS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TAKKe IS OLIEHKH C
MTO3UIIMHA DKOJIOTHYECKON 0€30TaCHOCTH XapaKTepa BIMUSHUS BEIIECTB M XMMHYECKUX TIPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPEenay;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KM3HCHHBIMU TIOTPEOHOCTSIMH, UCITOJIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaJu3a yueOHOW U HayYyHO-TIOMYJIIpHONW HH(POPMALIUY XUMUYECKOTO
COZIepKaHUS;

dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U JIOTUYECKOTO MBITIICHUS,
HaOMIOATEIPHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEJACHUN XUMUYECKOTO 3KCIIEPUMEHTA;



BOCIIUTAaHHE y OOydYaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOH HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pONM B  PEUICHHHM IIOOAJBHBIX  MPOOJIEeM  PalMOHAIBHOTO
MMpUupoAOIOJIb30BaHN, IIOMOJHCHUSA SHCPICTUYCCKUX PECYPCOB U COXpPAHCHUSA MPUPOJHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K TMPHUPOJIE U CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHHSI ONBITA MCIIOJIB30BAHHS MOJYYCHHBIX 3HAHWH JUIS IPHHSATHUS
T'paMOTHBIX pemeHHﬁ B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOM 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01miee Ynciio 9acoB, OTBEACHHBIX U M3YYCHHUS XUMHH, Ha 0a30BOM YPOBHE CpPEIHETrO
obmero obpaszoBanusi, cocrasisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

Conep:xkanue o0yueHust
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuyeckoil XUMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHUaoB. Teopus CTpOEHUs OpraHudecKux coequHenuii A. M. bytieposa,
e€ ocHOBHble NOJNOKeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiatypa
OpPraHMYECKHUX COEAMHEHMHM (cucTemaTuyeckas) M TPUBHAJbHbIE HAa3BaHUS BaXKHEHUIIMX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMs BELIECTB M UX MpPEBpAIllEHUI: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOJIEHWE M OMNHCAHME JEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAILEHUIO OPraHUYECKHX BEILECTB MPH HarpeBaHUH (TJ1aBJIeHUE, 0OYTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKHUH psii. MeTaH M 3TaH — MpocTeliine
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHUYECKHME CBOMCTBa (peakuuu 3aMEUIeHHs] U
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psifl. DTWIEH U NMPONWIEH — MPOCTEHIINE
NPEJICTAaBUTENIN AJIKEHOB: (HU3MYECKHEe U XUMHYECKHE CBOMICTBa (peakiuu THAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusaun). [losyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHIINNA MpeACTaBUTENb aJIKUHOB: COCTaB, CTPOEHHE, GU3NUECKHNE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE W XHMHYECKHE CBOWCTBa (peakuuu
raJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJTYYeHHE U NpUMEHeHue. Tonyon. cocmas, cmpoeuue,
@usuueckue u Xumuyeckue ceoucmea (Peakyuu 2ai02eHupoOsanus U HUmMpOoGaHus,), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpupoaHble UCTOYHUKH YriaeBOoAOpOAOB. [IpupoaHblii ra3 U MomyTHbIE HEPTSIHBIC Ia3bl.
Hedts u e& mnpoucxoxaenue. CmocoObl mepepaboTku HeTH: TIEPEroHKa, KPEKHUHT
(TepMHUYECKHiA, KaTaTUTHYEeCKHii), muponu3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIBHBIE METOJIbI M3YYCHHs BEIIECTB U HUX NPEBPALLECHUI: O3HAKOMIICHHE C
o0Opa3laMu IIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HepTs» u «Yroas», MoaenupoBaHue



MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE MNPAKTUYECKOW pabOThI:
MIOJIy4YEHHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
HCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa peaklUuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHON: CTPOEHHUE, (U3HYECKHUe U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIaMH, TajoreHOBOJOPOJaMH, TOpPEHHUE),
npuMeHeHrne. BogopoiHble cBsI3u MEXAy MOJIEKYJIaMHu COUpPTOB. JlelficTBHE METaHoJIa U 3TaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHbie CHUPTHI. DTWICHIJIMKOIb W TIULEPUH: CTPOCHUE, (U3HYECKHUEe U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMe Ha opraHu3M uesnoBeka. lIpuMeHeHue riuLEepUHa U
STUJICHTJIUKOJISL.

@DeHoN: CTpOEHHE MOJEKYIbl, (QU3NYecKue M XHUMHUYECKHUE CBOilcTBa. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (uMueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaUeCTBEHHBIE PEaKIUM),
MOJIy4YeHUE U IPUMEHEHUE.

OaHOOCHOBHBIE TIpe/iebHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs U YKCYCHAsl KHCIIOTHI:
CTpoecHHEe, PU3NIECKIEe M XUMUIECKIE CBOKCTBA (CBOMCTBA, O0IIUE TS KJIAcCa KUCIIOT, PEAKIIHs
TepuUKaNMK), TOoNydeHHe u mnpuMeHeHne. CTeapuHOBas U OJIEMHOBAsh KHCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOILIEE JICVCTBHUE.

CrnoxHble 3pUpHl KaK NMPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. bruonorndeckas poib )KUPOB.

VYrieBonbl: cocTaB, KiIaccuUKaIMs yrieBooB (MOHO-, AU- U mojucaxapusl). [roko3a —
OpOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM meau(ll), okucieHne amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXJAEHHE B MPUPOJIE,
npuMeHeHue, ononorunyeckas posb. ortocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman n nesmnonosa Kak nIpupoaHble noaumepbl. CTpoeHne kpaxmaina U LEJUTIJI03BL.
Ouznyeckue 1 XUMUIECKHE CBONCTBA KpaxMaia (THAPOIIN3, KaYeCTBEHHAs PEaKIUs C HOJIOM).

OKCrepUMEHTAIbHbIE METOJbl W3Y4YEeHMsI BEIIECTB U HX MPEBpAIICHUI: TMPOBEICHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KAaYE€CTBEHHBIE
peaKIMK OJHOATOMHBIX CHHUPTOB (OKHCIeHHe 3TaHoia okcuaom Menu(ll)), MHOroaromHbIX
cnupToB (B3aumojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), ampaernnoB (okucineHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3aumopeiicTBue
KpaxmMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOH peakuuu (maccbl, 00b€Ma, KOJIMYECTBA
MCXOJHOTO BEIIECTBAa WJIM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB MJIU IPOAYKTOB PEAKIINH).

A3oTcozeprKaliie OpraHn4ecKiue COeTUHEHHUS.

AMUHOKHCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. @Puznyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe TIiuiuHA). buonornueckoe 3HaueHue
aMHUHOKHUCIIOT. [lenTuasl.



benku kak nmpupogHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. IlepBuuHas, BTOpUYHAs U
TpPETUYHAasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJIKOB: THUAPONU3, NCHATypalusd,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.

OKclepUMEHTalIbHbIE METO/bl M3Y4EHHUsS BELIECTB M MX IIpeBpallleHuil: HaOirofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHaTypaluus O€JIKOB IpU HarpeBaHUH, LBETHHIE
peakuuu OEIKOB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTMHEHHUSI

OCHOBHBIE TNOHATHUS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALMU, CpelHsAs MoJeKylsipHas macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTUKOHICHCALHSI.

DKcrepuMEeHTabHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
0o0pa3laMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MesxnpeameTHble CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€ MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYIECTBIISICTCST Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK WU
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIs1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBICHHE, HAy4YHbI (akT, TUIOoTe3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPHUKAIMS, TMEPUOAUIHOCTh, HAOIIOACHNUE, H3MEpEHHeE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUINBO, PECYPCHI.

TexHoOorHs: MUILEBbIE MPOAYKThI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPErapaThl, MaTePUAITbI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0CHOBbI XUMHHU

XuMuyeckuit dieMeHT. AToMm. Sapo aroma, H30TOMBL. JJEKTpPOHHAas 000JI0YKa.
DHepreTHyeckre YpOBHHU, MOILYPOBHH. ATOMHbIE OpOHTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpoHHass KOH(PHUTypaIis aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmommueckas cucrema XuMHYecKHx dieMeHtoB /I, .
MenneneeBa. CBs3b nepuoauyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBl XUMHUYECKHUX
anemeHToB JI. M. MenneneeBa ¢ COBpEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TPYIIaM U epruoaaM. 3HaueHUue NePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XMUMHYECKON CBsI3M (KOBaJIEHTHAs
HETOJISIpHAsT W TIOJISIpHAsI, WOHHAs, MeTaThdeckas). MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOMN
XUMUYECKON CBS3M (OOMEHHBIN M JTOHOPHO-aKIEeNTOpHBIN). BogopoaHas cBs3k. BaneHTHOCTH.
DNEeKTpooTpULIaTeNbHOCTh. CTeneHb oKkuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
BellleCTBA. THUMNBI KPUCTAUNIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOWMCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o AucnepcHbIX cucreMax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBasi 10Jis
BEILIECTBA B PACTBOPE.



Knaccudukanmust HeopraHuueckux coenuHeHuid. HomeHkmaTypa HEOpraHUYECKUX
BEIECTB. | 'eHeTnyeckas CBsI3b HEOPraHWYECKUX BEIECTB, MPUHAMICKAIIMX K Pa3IUUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX peakuil B HEOpraHUYecKoW u
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUSIX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (hakTopoB. OOpaTUMbIe peaKLUu.
Xumnueckoe paBHoBecue. (DaKTOpbI, BIUSAIOIIAE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

DOnekrponuTrueckas auccoruanus. CuibHbIE W ciaadbie 37eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEUIECTB: KUCJIAs], HEUTPAIbHAs, LIECTOYHAS.

OKHMCIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoguyeckas cuctema xumuueckux siemeHToB [[. U. MenneneeBa», mzyueHue
MOJICTICH KPUCTAJUTMUECKUX PEIIETOK, HAOMIOJACHWE M ONHCAaHWE JICMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTallu3aropa,
OIpENIEJIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHA), MpOBEJIEHUE NPAKTHUUECKON paboThl «BiusHue pa3nuyHbIX (AKTOpPOB Ha
CKOPOCTb XUMHYECKOU PEAKIIUM».

PacuérHrble 3amaumn.

PacuéTpl 0 ypaBHEHUSIM XUMUYECKHUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€ThI C UCIIOIB30BAHUEM TOHATUS «MACCOBAs JIOJISI BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnbl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucreMe XUMHUYECKUX
anementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (Du3HuUEcCKHe CBOHCTBA
HEMETAIIOB. AJTOTPOTNHS HEMETANIOB (Ha MpuUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETa/UIoB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenne meramos B [leproandeckoil cucreMe XMMAYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OOrue
buznueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSIKEHHIMA
METaJIOB.

XWUMHUYECKHE CBOWCTBA BAXKHEUIINX METAJIOB (HATPWH, KaJlui, KajbIlMHd, MAarHuu,
ATIOMUHUM, HUHK, XpOM, KEeJIe30, MeJlb) U UX COCTUHEHH.

OO6mmue criocoObl MoTy4YeHus: MeTauioB. [I[pruMeHeHre MeTaioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHbIE METOJbl HW3yY€HUs BEUIECTB W MX MPEBPALIECHUN: H3Y4YECHHE
KOJUTeKIIMA «MeTauibl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHWE JKCIEePUMEHTATBHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W  JTAOOPATOPHBIX  OIBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA ATIOMUHUS C PACTBOpPAMU KUCJIOT M IIeNoued, KaueCTBEHHBIC
pPEaKIuy Ha KATHOHBI METAJLIIOB).

Pacuérnrie 3amaun.

Pacuétel mMaccel BemecTBa WiM 00bEMa ra3oB MO W3BECTHOMY KOJWMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 y4YacTBYIOIIMX B PEaKIMH BEIIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIMHU, €CIIH OJJHO U3 BEUIECTB UMEET MIPUMECH.

XuMHus U )KU3Hb

Ponp xumMun B 00€CTICUCHHH YKOJIOTHYECKOM, SJHEPTeTUUECKON M TTUIIEBON 0€30MMacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HAydyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuui.



[IpencraBnenns 00 OOWMX HayyHBIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB U MAaTEpUAJIOB: BAKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepUasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaybl M JIEKTPOHMKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XuUMHS U 3]I0pOBbE YEJIOBEKA: IPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI IIPETapaToB OBITOBON XMMUU B MTOBCETHEBHON JKHU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeaMETHBIX CBA3€H IpU M3y4eHHUU OOIIeH U HeOpraHMYeCKOW XMMUU B
11 xnacce ocyuiecTBiIs€TCS Yepe3 UCIOJIb30BaHNE KAK OOLIMX €CTECTBEHHO-HAYUHBIX NOHSITHUH,
TaK U NOHSTUH, SBJISIOIIMXCA CUCTEMHBIMU JJISl OTJENIBbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamM3,  CHHTE3,  Kiaccu(uKkauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  HKCIEPUMEHT,
MOJIEJIUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusnka: Marepusi, dHEprus, Macca, aroM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, HU30TOII,
PalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NUECCKHUE BEIIMYMHBI U €AMHUIIBI HX H3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOcHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHUYECKass  IMPOMBIIIJIEHHOCTb, MeTaJlTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, nuIieBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKas MPOMBIIIJIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

IInanupyeMbie pe3yabTaTbl OCBOEHHSI NMPOrpaMMbl IO XHMHM Ha 0a30BOM YpOBHe
cpeaHero oomero o0pa3oBaHusl.

JInuyHOCTHBIE pe3yJIbTaThI

®I'OC COO ycranaBnuBaeT TPeOOBaHUS K pe3yJIbTaTaM OCBOEHHUS OOYYarOUIMMUCS
IporpaMM cpegHero obiiero oOpa3zoBaHUs (JMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOoTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coorBeTrcTBHM € CHUCTEMHO-AESTEIBHOCTHBIM IMOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOECHUS IpeaMeTra «XHUMHs» Ha YpPOBHE CpenHero oOImero oOpa3oBaHMs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

0CO3HaHHE O0YYAIOUIUMHCA POCCUHCKONW TPaKAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JTMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPATULIUN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME€ XHMMHYECKOTO
o0Opa3zoBaHus;

HAJIMYME TPABOCO3HAHMSA 3KOJOTMYECKOW KYIbTYphl M CHOCOOHOCTH CTaBUTh ILIETH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NpeAMeTa «XUMHs» JOCTUraloTCs B €IUHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUM C T'yMAaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMHM, J1yXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U HJ€alaMd POCCUICKOTO



rpaXAaHCKOro 0O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAMHU M TpaBUJIAMU TOBEACHUS,
CHOCOOCTBYIOIIMMH TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YYarOIIUXCS.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs OTPaKaloT cPOpPMUPOBAHHOCTD
OMbITa TIO3HABATENbHOM M TMPAKTHYECKON MAESITETbHOCTH OOYYaIOIIUXCS MO pealn3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

OCO3HaHUA 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSIKY;

NpPEICTAaBICHUS O COLHUAIBHBIX HOpPMax M MpaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESATEIbHOCTU MPU CO3JIaHUU YUEOHBIX NMPOEKTOB,
peleHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHIOJHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NesITEIHbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTEYECTBEHHOU
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPUM U HPAKTUYECKOIO IPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHKEHHUS HAYKU €CTh PE3yNbTaT JJIUTENIbHBIX HAONIOICHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

UHTEpEeCca M II03HABATEJIbHBIX MOTHBOB B IIOJIYYEHMH U IOCIEIYIOIIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYalldd, CBsSI3aHHbIE C XWMHYECKMMHU SBICHUAMH, U
NPUHUMATh OCO3HAHHBIC DEUICHUs, OPHEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI W
LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE TOBEJACHHWE M MOCTYIKM CBOMX TOBAapHILEH ¢ MO3MLUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3THUX MTOCTYIKOB;

4) popMuUpPOBaHNS KYJIbTYPbI 310POBbSI:

MOHMMAHUS LIEHHOCTEH 30poBOT0 M Oe30macHoro obpasza >XU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOJTIOJIEHHsI MIPaBUI OE€30MacHOro OOpalleHUsl ¢ BEleCTBaMHU B OBITY, NOBCEAHEBHOM
KM3HH U B TPYIOBOH NESTETHHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJIbHOTO M KOJUIEKTMBHOIO 0O€30MacHOro
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIs,
HapKOTHKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATENbCKOW JEeSITEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pELIEHUU MPaKTUUYECKHX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHUYECKOMY HM3YYCHHIO MpO(peccHil pa3iuyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAHUH 110 XUMUHY;

YBa)XEHHUS K TPYILY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIMBUIYaJbHOW TpaeKTOpUU OOpa30BaHMUs,
Oyaymet mpodeccuu U peain3alui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMUYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;



6) IKOJIOrM4ecKOro BOCIIMTAHMS:

HKOJIOTMUYECKH TIeNIECO00Pa3HOTO OTHOIICHUS K MPUPOAC, KaK UCTOYHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMiIe;

MOHUMAaHHUA TJI00AIbHOTO XapaKTepa SKOJIOTHYEeCKUX MpoOieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHOM CpE/bl;

OCO3HaHUS HEOOXOJMMOCTH HCIIOH30BAHUS JOCTHKCHUN XUMHH IS PEIICHUS BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOIH30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, NPUHOCSIIIMX BpPEI OKPYKAKIIEeW IPUPOJHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsTHBIE HKOJIOTMYECKUE MOCIEICTBUS MPEINPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJUYMs Pa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTUYECKOM KYJIbTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMANBHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJCOJIOTHH XeMO(POOHH;

7) HUEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOU MPAKTHKHY;

MOHWMAHUS CHEIM(PUKA XUMUU KaK HAyKd, OCO3HaHUS €€ poiau B (HOPMHUPOBAHHUU
palMOHATBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJAHUU IIEJIOCTHOTO MPECTaBICHUS 00 OKPYXKaIOIEeM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHrur IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMU: B €&
TYMaHHCTUYECKOH HAINPaBICHHOCTH W BAXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHaIbHON
KYJIBTYpBI, PEHICHUH TJI00ANBHBIX MPO0JIeM YCTONYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, NHUIIEBOH U DKOJOTHYEecKoi Oe30MacHOCTH, B PAa3BUTUU METUIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa M SKOJIOTHYECKH KOMGOPTHOM XKU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIB30BaTh MOMyYyaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOIIEro MHpa M MPOUCXOASIIINX B HEM H3MEHEHUH,
yMEHUS JiefaTh 00OCHOBAHHBIE 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTOIh30BaTh XUMHUECKUE 3HAHUS JIJISl PEIIeHUs TpodiieM
B PEAIbHBIX KU3HEHHBIX CUTYalUsIX;

WHTEpeca K MMO3HAHUIO M MCCIIEIOBATEIHCKOMN JACATEIHHOCTH,

TOTOBHOCTA M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHWIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJYYE€HHUIO HOBBIX 3HAaHUW MO XHUMHUU B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpECa K OCOOCHHOCTSAM Tpyda B pa3nuuHbIX chepax mpodeccrnoHambHOM
JeSATeTLHOCTH.

MeTtanpeameTHblie pe3yJabTaThl

MeranpenmMeTHble pe3yibTaThl OCBOCHHS ydeOHOro mpenMera «XUMHS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUILTHHAPHBIC
(MexmpenMeTHbIe) 0OLIeHayYHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
n CHGI_II/I(I)I/IKy MCTOAOB IMO3HAHUSA, UCITOJIB3YCMbIX B CCTCCTBCHHBIX HAYKaX (MaTepI/IH, BCIICCTBO,
SHEprus, SBJICHUE, MPOIECC, CHCTeMa, HaydHBIH (aKT, MPUHIMUI, TUIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIIeIOBaHKE, HAOIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTHE);



YHUBEpCaJbHbIE  yueOHble  JAeHCTBMS  (TMO3HABaTelIbHblE,  KOMMYHHMKAaTHUBHBIE,
peryiasTuBHbBIE), obecneunBaronie (opMUpOBaHHE (YHKLIMOHAIBHOH TI'PAMOTHOCTH H
COLMAIbHOM KOMIETEHIIMH 00yYaroIuXcs;

CHOCOOHOCTh  OOY4YaroLIMXCs  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXIAUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble AEHCTBUS B IIO3HABATENbHON U
COLIMAJIbHOM IIPAKTHKE.

MertamnpenaMeTHbIe pe3ysbTaThl OTPAKAIOT OBJIAJACHUE YHHUBEPCATbHBIMH y4EOHBIMU
II03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

OBJajeHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M aKTYaJIIM3HPOBATh MpPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeseNATh LeJIN AEATEJbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU HUX JOCTHXKEHHUS,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTH C IMOCTABICHHBIMHU IIEIISIMU;

UCTIOJIB30BaTh IMPH OCBOCHWM 3HAHMK TPHEMBI JIOTMYECKOTO MBIIUICHUAS — BBIICIATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHABIMBaTh HUX B3aUMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOLIME MTOHATUS AJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBJIMBATH PUIUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKHE PpaACCYXJEHHUs (MHAYKTHBHbBIC, JAECIyKTHBHbBIE, IO aHaJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHSTHh B TpoIlecce MO3HAHUs, UCTIONb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MO/IeJH, TPe0Opa30BbIBATh MOEIbHBIE IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, YypaBHEHHME XHUMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
MIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/la4, MIPUMEHSATh Ha3BaHHbIE MOJIEJIbHbIE MPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9a€MBIX BEIIECTB U XUMUYECKUAX PEAKITHIA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAaHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENTEHO c(hOpMyITUPOBAaHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIbHOIO IIJIAHUPOBAHUS M TIPOBEJEHHUS YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJII0AATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (popmynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O TPOJEITaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIEAOBATENbCKOM M MPOEKTHOM JesTeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUIECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ nngopMmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JUTEepaTypa XHMHUYECKOTO COAEp)KaHWs, CIPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BHUAOB W (OpM TMpencTaBICHHS, KPUTHUECKU
OLIGHUBATh €€ IOCTOBEPHOCTh M HEMIPOTHBOPEUHBOCTH;

dbopMynHupoBaTh 3ampOCHl M MPHUMEHATh Pa3IMYHBIE METOJbI IMPH IOHCKE U oTOOope
UH(pOpMaLnu, HeOOXOAUMOM I BBINOJIHEHHSI yU€OHBIX 3a7a4 ONPEeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCHOJIb30BAHUSA MH(DPOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeAcTaBiICHUsT HHPOpMAIIUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BaTh HAYYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMallMel: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nyecKkue M MaTeMaTHYecKHue) 3HAKh U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY /1eiCTBUSAMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKJAaeMON TeMbl B XOJ€ JAMUajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTALMEN pPE3ylbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHHUH XHUMHUYECKOTO
JKCIIEPUMEHTA, MPaKTUYeCKOW paboOThl IO HCCIEJOBAHUIO CBOMCTB H3ydaeMbIX BEIECTB,
peanmu3anuy y4eOHOrO IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI IO PE3yiIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIAaCOBAHUS ITO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU PEryasSTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIbHO IJIAaHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATEIBHYIO JESATENBbHOCTD,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U 1O MEpe HEOOXOIMMOCTU KOPPEKTHPOBATh
npeyiaraéMplii aIrOpuT™M JAEUCTBUN IPU BHIIOJHEHUM Y4E€OHBIX M HCCIEI0BATENbCKUX 3ajad,
BbIOUpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C y4ETOM MOTyYeHUs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUUYECKUX PEAKILIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEJIbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.

IIpenmeTHble pe3yJibTaThI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs»» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAay4YHOW KApTUHBI MHpA, POJIM XMMHHM B TO3HAHHWH SIBJICHHUH NPUPOIbI, B (OopMUpOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelIeHnsT TNPAaKTUYECKUX 3aJad M HKOJOTHYECKM OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUW, KOTOpass BKJIKYACT: OCHOBOIOJIATAOIINE
MOHSTHS (XUMUYECKHUI IEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas (opmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIMOHATIbHAS TPYIIa, pajuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psiA, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOJAEPIKAIINE COCIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPDHBIE COEIMHEHM S ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXkKalllue B OCHOBE MOHUMAaHHS
MPUYUHHOCTUA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUHN, (PAKTOIOTHYECKIE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNHU BAKHEHIIIMX OPraHUYECKUX BEIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKK MOHSATHH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaIEHHOM) (HOpMYNl OPraHMYECKUX BELIECTB
U ypaBHEHUH XMMHUYECKHX pEeaklWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJI OPraHMYECKHUX BELIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;



c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIC)KHOCTh U3YUEHHBIX OPTraHUUYECKUX
BEIIECTB II0 HUX COCTaBY M CTPOCHHIO K OINpENeNEHHOMY KIACCy/TpyIIe COEeTUHEHUN
(yrmeBomopoapbl, KHCIOPOA M  a30TCOAEpXKAIUME COECIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), J1IaBaTh MM Ha3BaHUA IO cuctematudeckoil HomeHkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMS OTIEIbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUICH, STHJICHIJIMKONb, TIHALEPUH, (eHOd, (popManbIeruy, ameTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAsI KUCIIOTA, IIIIOK03a, (PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHsI OMNpPEACNATh BHJbI XMUMHUYECKOH CBS3M B OpPraHMYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHUX
BetiecTB A. M. byrtiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOWCTBA TUIIUYHBIX IIPEJCTABUTENIEH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BELLECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTuieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, YTHJIEHTJIUKOIb, TIUIEPUH, (EHON, alleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHas KHCJIO0Ta), WIIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIMX XHMHUYECKUX pEakUui c
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOUYHUKH YTIEBOJOPOAHOIO CBHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIIOCOOBI WX MEPEepPadOTKH M TPAKTHUECKOE MPUMEHEHHUE
IPOJYKTOB NEpepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WIM IPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHUMUU NpPU H3YYEHHM BEIIECTB U XUMHUYECKHUX SIBJICHHM
(HabmofeHne, U3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJIH30BAHKUS XUMUYECKON MOCYAON U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAK)KE MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh U BBIMOJHATh XMUMHUYECKUN HKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BELECTB MPH HarpeBaHUH, MOJy4YeHHE 3TUJICHA M U3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OPraHMYeCKUX BEIIECTB, JACHaTypauus OelKoB TNpHU
HarpeBaHUU, IIBETHBIE PEAKIIMU OEITKOB) B COOTBETCTBUHU C MPAaBUJIAMU TEXHUKU O€30MaCHOCTU
npu oOpallleHUu! ¢ BELIEeCTBaMHU U JJaOOpPaTOpPHBIM 00OPYJOBaHHEM, MPEICTABIATH PE3YIbTAThI
XUMHYECKOTO 3KCIepuMeHTa B (opMe 3amucH YpaBHEHHUH COOTBETCTBYIOUIMX pEaKIUM u
(bopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKU AHAIM3MPOBATH XMUMHMUYECKYI0 HH(OpMALHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, UHTEpHET U IpYyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMI0aTh MpaBUiIa HKOJOTMYECKH IIeJ1eCO00pa3HOro
NOBEJCHUA B OBITY M TPYIOBOH IEATEIHHOCTH B LENAX COXPAaHEHHUS CBOETO 370POBbI U
OKpYKarolllel NpUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTh BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
ONpEeNENEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokazarens I[IJIK, moscHATe Ha
npuMepax crnocoObl YMEHBUICHHS M MPEJOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OpraHU3M
4eJI0BEKa;



JUId 00Yy4arolUXcs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBbS: YMEHHME NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUIs  CENbIX M CHa0OBHIAMMX OOyJaroIUXCA: YMEHHE HCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpains s 3anucu XxumMudeckux Gpopmyi.

11 KUIIACC

[IpenmetHble pe3ynbTaThl OCBOEHHsST Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

Cc(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBISIOIIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B IMO3HAHUM SIBIEHUH NPHUPOIbl, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHHsT TPAKTUYECKUX 3a/a4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpeEnE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAII ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHMCIICHMsI, XHMMHYECKas CBA3b (KOBAJEHTHAas, MOHHAs, METaNIM4yecKas, BOJOPOJHAs),
KPUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUMX  PEaKIMH, pacTBOp, JJIEKTPOJIMTSHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAST JUCCOLMAIUS, OKUCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHUYECKOM  peaklUM, XUMHYECKOE paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
JNIEKTPOJIMTUYECKON aucconanyy, nepuonudeckuil 3akoH J[. M. MenpaeneeBa, 3aKkoH
COXPaHEHHsI MAcChl BELIECTB, 3aKOH COXPAHEHHs W NPEBPAILECHUs DHEPIUU NP XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMUS,
JeKallMe B OCHOBE IIOHMMAaHMUS NPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SIBJICHHM,
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MacCHOM HCIOJIb30BAHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATENbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIISATh XapaKTE€PHbIE MPU3HAKU MOHATHH, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME IMOHSITHS IPU ONMUCAHUM HEOPraHUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyn1 BeIIECTB M YypaBHEHHH XUMHUYECKUX pEaKLUUH, CUCTEMaTHUECKYI0 HOMEHKIATYypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId Tras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas W3BECTh, HeraméHas W3BECTb, INUThEBas COAA, MUPUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEeNsATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs, HOHHA,
MeTaJIJINYecKasi, BOJOPO/IHAsA) B COEAMHEHMSIX, TUN KPUCTAIUIMUYECKON PEIETKH KOHKPETHOTO
BEIIeCTBa (aTOMHAas, MOJIEKYJApHas, MOHHAas, METAIJIMUecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHeHUN (IpOoCThie BEellecTBa — METaJUIbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauveckoro 3akona JI. MU.
MenneneeBa W JEMOHCTPUPOBaTH €r0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuoznos [lepuoauueckoii cucteMbl XUMHUYECKUX 3aemMeHTOB 1. 1.
MenneneeBa, UCHONB3ysl MOHATHS «S-, P-, O-3JEKTPOHHBIE OpPOUTANN», «IHEPrEeTUYCCKHE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHsS CBONCTB XHUMHUYECKHX 3JIEMEHTOB U HX
COCIMHEHUH 110 nepuogam U rpynnam Ilepuogudeckoit cucreMsl XUMUUECKUX 1eMeHToB 1. M.
Menneneena;



c(hOpMUPOBAHHOCTh YMEHUM XapakTEepU30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE
CBOMCTBAa HEOPTaHWYECKMX BEIIECTB PpA3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYILECTBOBAaHUE
TEHETUUYECKON CBA3M MEXJIy HEOPraHMYECKMMHU BEIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOLMX XMMUYECKUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHs KJIAacCU(PULUUPOBATh XMMHUYECKHE DPEAKLUHU I10 Pa3IUYHbIM
OpuU3HakaM (YUCIy W COCTaBy pEarupyrouux BEIIECTB, TEIIOBOMY 3(QEKTy peakluy,
W3MEHEHUIO CTEIIEHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH pEaKLiy, YIaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEAKLMN pa3IMUYHBIX THIIOB, [TOJHBIE
U COKpAaIlléHHbIC YPaBHEHHUS PEAKLMH MOHHOIO OOMEHa, YUYHUThIBAs YCIIOBHs, IPH KOTOPBIX 3TH
peaKuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIUH, MOJITBEPKAAIOUINE KadeCTBEHHBIN
COCTaB PAa3JIMYHBIX HEOPraHWMYECKUX BELIECTB, pPACHO3HABATH ONBITHBIM MYTEM HOHBHI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUHN DPACKPBIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii OCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTbh YMEHHH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH PEaKIMU OT
pasn4HbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTr0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (nmpunuuin Jle [larense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb XMMHUUYECKHE IIPOLIECCHI, JIeXkKAIIUE B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYEeHUsI CEPHOM KHUCIOThI, aMMHUAKa, a Takke chOpMUPOBAHHOCTh
npezcTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMaX XMMHUYECKOIo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM IOHATHUS
«MaccoBas JI0Js BEIECTBA B pacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B NpU XUMUYECKHUX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJUYECTBY BEIECTBa, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B pEaKkIMU BELIECTB, TEIUIOBOro 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALECHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJIH30BAHHUS XUMUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN SKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpPEeJbl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCAIBHOIO UHIUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peaKlUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEakIMM Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PEIIEHUE IKCIIEPUMEHTAIBLHBIX
3agau o TtemMaM «Metamnel» u «Hemeramibl») B COOTBETCTBHM C NPaBUJIAMU TEXHUKHU
0€30IacCHOCTH MPH OOpaIlleHNH C BELIeCTBaMU U JJAOOpaTOPHBIM 000PYIOBAHUEM, NTPEJICTABIISAThH
pe3ybTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3HPOBATh XHUMHUYECKYI0 HH(POpPMAIUIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MaccOBOW KOMMYHHUKalMHM, VHTepHET u
Jpyrux);cOpMUPOBAHHOCTh YMEHHUH COONIOJATh MpaBMJIa SKOJOTHYECKU LEIeco00pa3HOro
MOBE/IEHNUA B OBITY M TPYIOBOM MEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled MPUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeNIEHHBIX BEIECTB, MOHUMast cMbIci nokasatens [1IK, nmoscHaTe Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAILECHUS X BPEIHOIO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUId 00Yy4arolUXcs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBbS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHMs BEIIECTB U XUMHUYECKUX SIBICHUI;IIA
CJICTIBIX U CIA0OBUAALIMX OOYYaIOUIMXCS: YMEHHUE MCIIONIB30BaTh PEIbEPHO-TOYCUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiimns 11t 3anucu XuMHIecKuX GopMyI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchbl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCcKO XUMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
99 HenpenenbHble yriaeBogOpOIbl: aKEHBI, 6 1
' aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOIOPOIOB U 3 1
' ux repepaboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepaxaimue opranndeckKue coeTuHeHust
3.1 Crnuptsl. Oenon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie 3hUpbI
3.3 VrneBoasl 3 1
Hroro 1o pasneny 13
Pa3nes 4. AzoTcoaepskamue OpraHu4ecKue coeJuHEeHH
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3




Hroro no pazneny

Paszgea S. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ITnactmaccel. Kayuyku. Boiokna 2
Wroro no pazueny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourposbnbie IIpakruyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonuyeckuii 3aKoH
1.1 u [lepuonnueckas cuCTeMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroodpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl
2.2 Hemeramibt 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




Ne i/

Tema ypoka

[IpenMer oprannyeckoit
XUMUH, €€ BOSHUKHOBEHUE,
pa3BUTHUE U 3HAYEHUE

Teopus crpoeHus
OpraHUYECKUX COCTMHEHUM A.
M. bytieposa, €€ OCHOBHBIE
MOJIOKEHUS

Bcero

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KosaunyectBo yacos

Kontpoabubie  IIpakTuueckue
padoThI padoThI

JaTa nzydyenus

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipencrasnenue o
KJIaccu(pUKAUU OPraHMYECKIX
BemecTB. Homenknatypa
(cuctemaTnueckas) u
TpUBHAJIbHbIE HA3BAHUS
OpPraHMYECKUX BEILECTB
AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHUH Psifl

MertaH u 3TaH — OpoCTEeUIINe
IIPEICTABUTENH AJIKAHOB
AJTIKEHBI: COCTaB U CTPOEHHUE,
CBOMCTBA

OTWIIEH U IPOIHJIEH —
[IPOCTEUIINE MTPEACTABUTENN
AJIKEHOB

[TpakTiueckast pabora Ne 1.
«lTonyuenue >TuIEHA U
W3Y4YEHUE €r0 CBOMCTBY»

Ankanuensl. byranuen-1,3 u




meTunoyraguen-1,3.
[TonyyeHue CHHTETUYECKOTO
Kay4yKa U pEe3UHbI

10

AJIKHHBI: COCTaB U
O0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PSI.
AneruieH — npocreimumi
IPEJCTaBUTEIb AIKUHOB

11

12

Brerunciienus no ypaBHEHHUIO
XUMHYECKON peaKkun
ApeHbl: OEH3011 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB

13

T'eHeTnueckas cBsI3b
YTJIEBOJOPOAOB,

IMPpUHAJICKAIIUX K pa3JIMYHbIM

Kj1accaM

14

IIpupoaHbIe UCTOYHUKHU
YTJIEBOJOPOAOB: IPUPOAHBIN
ra3 v MoInyTHbIe HEPTSHbIE
rasbl, HeTh ¥ IPOJYKTHI €€
nepepadoTKu

15

IIpupoaHbIe CTOYHUKHT
YTJIEBOJOPOAOB: IPUPOAHBIN
ra3 v MoInyTHbIe HEPTSHbIE
rasbl, He)Th ¥ MPOJYKTHI €&
nepepadoTKu

16

KonTponbnas pabota no
pazzeny «YTIeBOZOpOIb»

17

18

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBs3b
MHOroaroMHble CHUPTHI:
OTUIJICHTJIMKOJIb U T JII/ILIepI/IH




19

DEeHOI: CTPOEHUE MOJIEKYJIHI,
du3nveckrne 1 XUMHUYECKHE
CBOMCTBA, IPUMECHEHHE

20

21

22

Anpreruasl: GopManbIeTUa U
aneTanpaerull. AleToH
OHOOCHOBHBIE ITpEEIIbHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAs U YKCyCHas
ITpakTuueckas padota Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MMPEACTaBUTCIIN
BBICHIMX KapOOHOBBIX KHCIIOT

24

25

26

Mpbi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, HX
MOIOIIEe ACUCTBUE

CrnoxHble 3(upbl Kak
MIPOU3BOTHBIE KAPOOHOBBIX
KUCHOT. ['MapOoJIN3 CI0KHBIX
3¢upoB

Kupsl: runponus, npuMeHeHue,
Ouoyoruveckasi poib KHUPOB

27

YrneBoasl: coCTaB,
Knaccudukanus. Baxueiime
MPEACTABUTENH: TIIOKO03a,
bpyxTO3a, caxapo3a

28

Kpaxman u nemnronos3a kak
MIPUPOJHBIE TTOJIUMEPEI

29

KonTpomnpHas pabora mo
pazueny
«Kucnopoaconepxaine
OpTaHUYECKUE COCTMHEHUS




30

AMMHBI: METWJIAMHUH M aHWJIMH

31

32

33

AMMHOKHCIIOTHI KaK
aMmdoTepHbIe OpraHUuYECKUe
COE€IUHEHHS, UX
OMOJIOrMYECKOEC 3HAUCHUE.
IlenTnabr

benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIC
COEIUHEHMUS

OCHOBHBIE ITOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

34

OCHOBHBIC METOJBI CUHTEC3a
BBICOKOMOIJICKYJIIPHBIX
COGHHHGHHﬁ. HJ'IaCTMaCCH,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




Ne ni/n

Tema ypoka

XUMUYECKUI 3JIEMEHT. ATOM.
DnekTpoHHas KOHGUTypauus
aTOMOB

Ilepronnueckuii 3aKOH 1
[lepuonnueckas cucrema
XUMUYECKHX 351eMeHTOB J[. 1.
MenpeneeBa, UX CBSI3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB
Y UX COEIMHEHUH 0 Tpynnam u
nepuoiaM. 3HaueHHe
MIEPUOIUYECKOT0 3aKOHA U
CHUCTEMBI XUMHYECKHUX JIEMEHTOB
.. Menneneesa B pa3BUTHN
HayKH

IHOYPOYHOE IINTAHUPOBAHHUE

Bcero

11 KJIACC

KouuvecTBO 4acoB
JlaTa

Kontpoabusbie  IIpakTuueckue
U3ydeHus

padoThI padoThI

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Crpoenue BemiecTBa. XuMHUuecKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTb.
DIEKTPOOTPULIATENLHOCTb.
Crenens okucienusd. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS




[ToHATHE O AUCTIEPCHBIX
cucreMax. MctunHeie u
KOJUIOMIHBIE PAaCTBOPBI.
MaccoBas 101151 BeniecTsa B
pacTtBope

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas cBs3b
HEOPraHWYECKHUX BEILECTB,
pa3IMYHBIX KJIACCOB

Kiaccupukanust XUMHUIeCKHX
peaKkIuil B HEOPraHUYECKON 1
OpraHWYECKON XUMHUH. 3aKOH
COXpAHEHHUs MAcChl BELIECTB;
3aKOH COXpaHEHUs U
MIpEBPAILCHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIUIX
Cxkopoctb peakiuu. OOpaTumblie
peakuuy. XMMHYECKOE
paBHOBecCHE

10

[IpakTuueckas pabora Ne 1.
«BnusHue pa3nuuHbIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOMH
peaxkuumn»

11

DIIEKTPOIUTHYECKAS
nucconuanms. Iloasarue o
BOJIOpoiHOM ToKa3artese (PH)
pactBopa. Peakiium HoHHOTO
oOMeHa. ['uaponu3 opranndeckux
¥ HEOPTaHUYECKUX BEIIECTB

12

OKHUCIUTENTHEHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIHH.
[TonsiTHe 00 3MEKTpOIH3e




pacIuIaBoB U pacTBOPOB COJIEH

13

14

15

KoHnTtposbHas paboTa mo pa3aeny
«Teoperndeckre OCHOBbI XUMUW))
MeTtaminl, uX IOJIOKEHHE B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa 1 0COOCHHOCTH
cTpoeHust atoMoB. O061IIe
(dus3HUYeCcKre CBOMCTBA METAILIOB
CnuiaBbl METAJLIOB.
DIEKTPOXUMUYECKUN P
HanpsHKeHUH METAIIIIOB

16

XHUMHUYECKHE CBOICTBA
BOKHEUIIINX METAJIOB (HATPHH,
KaJIni, KaJIbIIUM, Mardui,
QTIOMHUHHK ) U UX COCTMHCHUM

17

XUMHYECKUE CBOMCTBA XpoMma,
MEIU U UX COSIUHEHNHU

18

19

XHUMHYECKHE CBOMCTBA IIMHKA,
JKeae3a M UX COCTUHCHUN
[TpakTryeckas padora Ne 2.
"PenieHne sKCrIepuMEHTAIBHBIX
3a1ad 1mo reme «Metaaae"

20

Hewmeramnel, ux 1mojgoxeHne B
[lepuonnueckont cucreme
XUMHYECKHX 31eMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB

21

®u3nyecKue CBOMCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETAJUIOB (Ha mpuMepe
KHCTIOpoJia, cepsl, (hocdopa u
yriepojia)




22

XUMHUYECKHE CBOMCTBA
rajioreHoB, Cepbl U X
COCIUHEHUN

23

24

XuMHYeCKHe CBOMCTBA a30Ta,
docodpa 1 UX coeAMHCHUIA
XUMHYECKUE CBOMCTBA yIiiepoJa,
KPEMHUS ¥ UX COCIMHEHUM

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIMHEHUN

26

O00011IeHNE U CHCTEMATH3ALIH
3HAaHUH 110 TeMe «HemeTanabe.
Brruucnenust mo ypaBHEHUSIM
XAMHYECKUX PEaKUUi U
TEPMOXHUMHUYECKHUE PACUETHI

27

28

29

[IpakTrueckas padora Ne 3.
«Pemenne sKcrepuMeHTaIbHbIX
3aja4 mo reme "Hemeramn"y
KonTponbhas pabota nmo remam
«Mertannel» u «HeMeTanab
Heoprannueckue u opranndeckue
KucioTel. Heopranuueckue u
OpraHUYECKHE OCHOBAHUS

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHUYECKHUE COETUHEHUS.
I'enernueckas cBsA3b
HEOPraHMYECKUX U OPraHMYECKHUX
BEIIECTB

31

POJ'IL XUMHUHU B O6€CH€'~ICHI/II/I
9KOJIOTHYECKOH, SHePreTHICCKON
U MHIIEBOH OE30IIaCHOCTH,
pPa3BUTUU MEIUIIMHBI

32

[Ipencrasnenust 06 oOmuUx
HAYYHBIX IPUHITUIIAX




MIPOMBIIUIEHHOTO MOJYy4YECHUS
BAKHEUIIINX BEILIECTB

YeoBek B MHPE BEIIECTB U

33 1
MaTepUasoB

34 XuMHS ¥ 370pPOBbE YEIIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Taopuensan O.C. Xumus. 10 kinace (6a30Bbiii ypoBeHb) M.: JIpoda
T'abpuensa O.C. Xumus. 11 kmacc (6a30BbIit ypoBeHs) M.: [Ipoda

METOIANYECKHUE MATEPUAJIBI IJI51 YUYUTEJISA

la6puensa O.C. Xumus. 10,11 k1. Metoauueckoe mocobue. M.: [Ipoda

Coopnuk 3aga4d no xumuu /Tlox pen. Xomuenko M. M.: Jlpoda

Tector mo xumuwm. 10-11 ki1, /mox pen. I'apa H.H., Komenesa E.A. M.: JIpoda . KoHTponbHEBIE 1
n3MepuTeabHble Matepuansl. Tectol. M.: IIpocBelienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://fipi.ru/



https://m.edsoo.ru/
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