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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma ydeOHOoro mnpeamera «XUMHs» Ha YPOBEHb CpPEIHEro OOMIEro
obpazoBanus 10-11 pa3zpaboTana Ha OCHOBE:

e denepanbHOro 3akoHa oT 29.12.2012 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
®Denepanyiny ¢ U3MEHEHUSIMU U JIOTIOJTHEHUSIMH;

e ®eepabHOTO TOCYIApCTBEHHOIO 00pa30BaTEIbHOIO CTAHJAapTa CPEAHEro OOIIEero
oOpa3oBaHMs, YTBEpXKICHHOrO TpuKazoM MuHHcTepcTBa mpocBelleHus: Poccuiickoit
@eneparun ot 12.08.2022 Ne 732 «O BHeceHUU M3MEHEHHI B (heaepabHbIii roCy1apCTBEHHBIN
o0pa3oBaTeNbHbII CTaHIApT CPETHEro 00I1Iero 00pa3oBaHuUsY;

o OeepaibHON  00pa30BATENILHON MPOrPaMMBl  OCHOBHOTO  00Iero oOpa3oBaHws,
YTBEPKICHHOIrO TNpuKazoM MuHucTepcTBa TmpocBemeHuss Poccuiickoin ®@enepauuu  OT
18.05.2023 Ne 371 «O06 ytBepxkaeHuu ¢enepanbHO 00pa3oBaTeNbHON MPOTrpaMMbl CPEIHETO
ob1ero obpazoBanus» (3apeructpuposan 12.07.2023 Ne 74228);

e OcHOBHOW  00pa3oBaTelNbHOW  MpOrpamMMbl  CpelHero  oOmiero  oOpa3oBaHUS
MVYHULIUTIAJIBHOI'O  OBLIEOBPA3OBATEJIBHOI'O VYYPEXJIEHUE «CPEJHAA
IKOJIA Nel TOPOJA KMPOBCKOEY, yrBepx)aeHHO# mpuka3om 1o mkosie oT 29.08.2023 r.
Ne 144;

o OenepasibHON pabodeld mporpaMMbl OCHOBHOTO 00IIero oOpazoBanus. Xumus. 10-11
KJIACCBl.

[IporpamMmMa 1o XuMHH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUs (pelepalibHOMl 00pa30BaTEeIbHOM MPOTrpaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBatensHoM ctanaapte COO, ¢ yu€rom Konnenuuu mpenonaBanus y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTelbHBIX oOpraHu3anusx Poccuiickoit @enepanuu, peagu3yrOIIUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOTPAMMBI, U OCHOBHBIX MONOXEeHHH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuony g0 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl MO XUMHH, K OIpENEIeHHUI0 O0Ien
CTpaTeru 0O0y4eHHsI, BOCIUTAHMS U Pa3BUTHUS OOyUaIOUIUXCS CPEICTBAMU y4eOHOTo MmpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 06a30BOM YpPOBHE COCTABHMIIM KOHIICTITYyallbHBIE TOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIed, COJEp’KaHUsS, Ppe3ylbTaToB OOydYeHUs u
TpeOOBaHMUI K YPOBHIO TIOJITOTOBKH BHITTYCKHUKOB.

XuMuyeckoe oOpa3oBaHWE, TIOTy4aeMOe BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHW3aIfy, SBISIETCS HEOTHEeMJIEMOW YacThl0 HX o00pazoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIMM 3TAllOM pealu3alMii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTO 0Opa3oBaHHs. OTH IEHHOCTH
KAacaroTCsl MO3HAHUS 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHPOBO33PEHHUS U OOIIEH KYJIBTYPHI
YeNOBeKa, a TakKXKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
npuUpoaHOl cpene. Peanusyercs xumMudeckoe oopa3zoBaHue 00YJaIONIMXCS HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl CpeACTBAMH Y4€OHOTO TpeaMeTra «XUMUs», COAEPKaHNEe U MOCTPOCHUE
KOTOpPOTO ONpEeNENeHbl B MpPOrpaMMe IO XHMHUU C Y4E€TOM CHeuu(PUKH HAyKd XUMHH, €&
3HAUEHUS B MIO3HAHUU MPUPOABI U B MAaTEPUATHHOMN KU3HU OOIIECTBA, a TAKXKE C yU4ETOM OOIIHUX
HeNel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHETO OOIIEeTOo
obpazoBanus B Poccuiickoit denepariuu.


http://publication.pravo.gov.ru/document/0001202307130017
http://publication.pravo.gov.ru/document/0001202307130017
http://publication.pravo.gov.ru/document/0001202307130017

XUMHS Kak 2JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyl0 pojb B COBPEMEHHOMH
UBWIN3ALUHN, B CO3JJaHWU HOBOW 0aszbl MaTepHalbHOU KyiabTypbl. OHa BHOCHUT CBOH BKIaja B
(dopMHpOBaHUE PAIIMOHATIFHOTO HAYYHOTO MBIIIICHHS, B CO3JaHME LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpe KaK O €AUHCTBE MPUPOJbI U YEIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE IIOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3auMOJEHCTBYST C JpPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs CTaja
HEOThEMJIEMOI 4YacTbI0 MUPOBOM KYJIbTYpbl, HCOOXOAUMBIM YCJIOBHEM YCIEIIHOIO TpyAa U
KHU3HU Kaxaoro wieHa obmectBa. CoBpeMEeHHash XMMHUsl KaK HayKa CO3MJaTelbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHAa HA PELIEHUE INI00AJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJOTUYECKON O€30MacCHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH W HPUHLUUIAMU CpEeIHEro obuero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kiaccsl, 0a30BbIi ypOBEHb U3YUEHUS) OPUEHTHUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIBTYPHYIO TOATOTOBKY OOYYaroIIMXCs, HEOOXOAMMYIO MM JIJIs
BbIpaOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
IPO0JDKEHHUs 00pa30BaHUs B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEIIOCPEJICTBEHHO C XUMHEH.

CocraBisitoliuMu  ipeMera «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0A230BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHM U3 0o0uIel XUMHUM) U OpraHndYeckor XxuMuu. ®opMHUpOBaHUE JTaHHOW CHUCTEMbI 3HAHWUN
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PAacCCMOTPEHHUS] BCETO MHOTooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa coaepxanus KypcoB — «Opranuyeckas xumus» U «OO01mas 1 HeopraHuyeckas
XUMHUSA» chOopMUpOBaHa B MPOrpaMMe M0 XUMHM Ha OCHOBE CUCTEMHOIO MOJX0/a K U3YUYEHUIO
yueOHOro Marepuaga M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHMM Ha
ONpeAeNéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BeIlecTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHMUYECKUX COEAVHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX NPEICTaBICHUH O CTPOCHUM BEIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIero oOpa30BaHUsS MEpBOHAYAJIbHBIE
IPECTaBICHUS O XUMUYECKOHN CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM YIJIOM 3peHHUsi B IpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEero o0pa3oBaHHs TEOPETHMUYECKHH Marepuan u
(aKTOJIOrMUECKUE CBEJCHHS O BELIECTBAX M XMMUYECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mias ¥ HeopraHuyeckass XuMus» 00ydaroIUMCsl MPEJOCTABISAETCSI BO3MOXKHOCTh OCO3HATh
3HaYEHHE IMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKMX W METOJOJIOTUYECKUX IO3ULUH,
riy0xe TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMM 3TOro 3akoHa — OT oOoOIaromiei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM 0 BOKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, 4 TAK)KE O XMMUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTCKaHUS
nononHsaercss B Kypcax 10 wum 11 KkiaccoB naieMeHTaMu COJAEp)KaHUS, HMMEIOUUMU
KyJbTYpPOJOTMYECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHHUIO
B3aMMOCBA3M XHMHH C JPYIMMHM HayKaMH, PacKpbIBalOT €€ pOJIb B IIO3HABaTCIBHOM U



MPAKTUYECKON JEsITebHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKCHUNW XUMHUHU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIMIO U MPUMEHATH €€ sl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJJICKTYaJIbHBIX U JKCIIEPUMEHTANIbHBIX HCCIEN0BATEeNIbCKUX 3a/ad. B 1enoM conepkanue
yueOHOro mpeamMera « XUMHUs TaHHOTO YPOBHS M3yUEHUS OPHCHTUPOBAHO HA ()OPMUPOBAHUE Y
00yJaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PrIIOCODCKUX UACH, TaKUX KaK:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOT0 U OPTraHMYECKOro MHUpa, 00yCIIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUM MMyTEM dKCIIEPUMEHTA
U pElICHUS TPOTHBOPEUYHMN MEXIy HOBBIMHU (PAKTaMH U TEOPETUYCCKUMHU MPEANOCHUIKAMH,
OCO3HAHME POJM XMMHUHU B PEIICHUH JKOJOTHMUYECKUX MPOOJIeM, a TakkKe mpodieM cOepexeHus
SHEPreTHYECKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUATIOB.

B muane pemieHuss 3agad BOCIHMTAHUSA, Pa3BUTHUS U COIMAIM3ALUUA  O0yYarolIuXcs
MPHUHSTBIE MPOTPAMMON IO XUMHH IOAXOABI K OINPEACICHUIO COJCPKAHUS W TOCTPOCHUS
npeaMeTa IpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIBHBIX yUCOHBIX JCUCTBUN, UMEIOIINX
0a30Boe 3HaUCHUE I PA3IUYHBIX BHIOB JEATEILHOCTH: PEIICHUs MpoOeM, MOUCKa, aHaIu3a U
00paboTkn wuHbOpMaIUK, HEOOXOMUMBIX I MPUOOPETEHUS ONbITa MPAKTHUYCCKOW U
HCCIIEIOBATEIBCKON ACATEIBHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHUH.

B mpakTuke npenogaBaHus XUMUHM KaK HAa YPOBHE OCHOBHOTO O0ILET0 00pa30BaHMs, TaK U
HA YpOBHE cpenHero obmiero oOpa3oBaHUs, TMPH  ONPEIEICHUHU COJEpiKaTeIbHON
XapaKTepUCTUKU IIeNiell M3ydeHHs TMpeAMeTa HampaBlIeHHEM IMEePBOCTEIIEHHON 3HAYUMOCTHU
TPaOUIIMOHHO Tpu3HAETcs (OPMUPOBAHHE OCHOB XWMHYECKOW HAyKH Kak o0jactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATEIbHOCTH 4YelOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOW KyJabTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUEeHHUS MIPEMETa SBISETCS BIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IICJIIMH H3y4YCHHS TpeaMeTa «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRSIFOTCSL:

e (GOpMHpPOBAHHME CHUCTEMBbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpA, B OCHOBE KOTOPOW JIeXKAT KIFOUEBHIC MOHSTHS,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOGHUE U
NOHUMaHME CYIIHOCTH JOCTYHHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOr0 XapakTepa,
03HAaKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHHS BEIIECTB U
XUMHUYECKHX peakinii, HeOOXOIUMBIX JUIS MPHOOPETECHUS YMEHHH OPUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHYECKHX SBJICHUH, HIMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKOHN H
MOBCEIHEBHOM JKU3HH,

® Dpa3BUTHE YMEHUH W CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM W
OOBSICHEHHEM XUMHUYECKOTO JKCIEPHUMEHTa, COOJIOJeHHEM NpaBWil 0€30MacHOro
oOparieHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKaA LieJe U 3a/Ja4y U3ydeHus MpeaMera B
porpaMMe 1Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBHIMH MPHOPUTETAMU
B cHCTeMe cpemaHero ooOmiero obOpaszoBanus. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCA NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CoOJiep>KaHusi oOyueHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTelbHOW  OpraHu3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HaHM, a (YHKIMOHAJIHHON IPaMOTHOCTBIO, TO €CTh CHOCOOaMH U



YMEHHUSIMH aKTUBHOTO TOJY4YEHHs] 3HAaHUN U MPUMEHEHUS UX B peajbHOU XKU3HU Ui pelleHus
IIPAKTUYECKUX 3ajau.

B cBf3u ¢ 3TUM mpH U3YyYEHHHM MpeaMera «XUMHs» JIOMHHUPYIOUIee 3HAYCHUE
MPUOOPETAIOT TaKue 1IeNIU U 337a4H, KakK:

ajantauus OOyYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS — MHpA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIBHOMY TMPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BELIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHue Yy O0OYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOLINX YHUBEPCAIBHOE 3HAUEHUE JUUISl PA3JIMUYHbIX BUJIOB JIEATEIBHOCTH: PELICHUs IPOo0IIeM,
NOWCKa, aHamm3a W o00paboTku WHPOpPMALUHU, HEOOXOJUMBIX ISl TPUOOPETEHUS OIbITA
JEeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE [103HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
0o0y4aromuxcs: CroCOOHOCTH CaMOCTOSITENIbHO NMPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJIn3a yueOHON U Hay4yHO-TIONYJIpHOW HH(DOPMALIUY XUMUYECKOTO
COJIEpKaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOTO U JIOTUYECKOTO MBIILIICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHHE Y OOydaromuxcsi yOeXKIEHHOCTM B TYMaHHUCTMUYECKON HaNpaBJI€HHOCTU
XUMHUH, €€ BaXHOW pOMM B  pEUIEHHH TIJIO0OaJdbHBIX  MpOOJIEeM  palOHAJILHOTO
IPUPOJIONOIb30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEecypcoB M COXpPAHEHHs MPUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOro OTHOIIEHHMS K MpPHPOJE U CBOEMY
3JI0POBBIO, a TAKXKE MPHOOPETEHUS OIBITA MCIIONB30BAaHUS TTONYUYSHHBIX 3HAHUHN /ISl TIPUHSTHS
I'PAaMOTHBIX PEIIEHUH B CUTYalUsIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B ydeOGHOM mutane cpemHero obuiero oopazoBaHus MpeaMeT «XUMHUsS» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB NMpeaMeTHON 001acTu «EcTecTBEeHHO-HAYUHbIE IPEAMETHIY.

OO61iee yuCiIO YacoB, OTBEAEHHBIX ISl U3yYEHHUs XMMHHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero oopazoBanus, cocraBinseT 102 gacaos: B 10 kmacce — 68 gaca (2 gac B Henenio), B 11
kiacce — 34 vaca (1 yac B Henenmo), Tak Kak Obul j006aBieH 1 yac u3 yactu, GpopMupyemoit
y4acTHUKaMU 00Opa30BaTeNbHBIX OTHOILIEHUI Ha pacHMpeHHoe u3yueHue xumuu B 10 kmacce.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4eckoil XUMHUU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAUYCHUE B MOJIYYCHHH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAXKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCrepUMEHTaJIbHbIE METOJIbl M3YYEHMs BELIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAIICHUIO OPTAaHUYECKUX BEIECTB P HarpeBaHUH (IUIaBJICHUE, OOYTIIMBAHNUE M TOPCHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peaklUuu 3aMeleHus u
TOpEeHUs ), HaX0XACHNUE B IPUPOJIE, TOIYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwinOyraauen-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
MPOCTEHIINN MPECTaBUTENh aJTKUHOB: COCTaB, CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyde€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPO0B. [IpupoaHbIil ra3 u MonyTHbIE He(TSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U NPOIyKThI €ro nepepaboTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3iiaMu T1acTMacc, KayaykoB U pe3uHbl, KOJUteKun «HedTh» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE STUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHU COUPTOB. JleficTBUE METaHOIA U 3TAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE cHuUpThl). JleficTBUE Ha opraHu3m uesnoBeka. [IpumeHeHue riauuepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KUCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 3Qupbl KaKk MPOU3BOAHBIE KApOOHOBBIX KHUCIIOT. ['Maponu3 clIoXKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKclepUMEHTAIbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALUU, CpeAHsAs MouieKyispHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTAbHBIE METO/Ibl M3YYCHHUSI BEUIECTB M WX IPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, YHEpIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
WX U3MEPEHUsI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BelllecTBa (O€IKH, YIIeBOIbl, )KUPbI, (PepMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBsA3p nNepUOAMUYECKOTO 3akoHa M Ilepnoanueckoil cHCTEMBl XUMHUYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
0 TPYyNIaM U epruojaM. 3HaueHHUEe NEPUOANYECKOT0O 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJISIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpUuLaTeIbHOCT. CTeNeHb OKUCIEHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cuctemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumuueckas peaxkuus. Kimaccupukanus XUMUYECKMX peakUuid B HEOPraHUYECKOW H
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOIO pPAaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTepUMEHTAIbHBIE METO/bl M3YyUeHUsl BEIIECTB U WX MPEBpAIlllEHUI: JEeMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3JIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTalau3aTopa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxxkenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemeHToB Jl. M. MenneneeBa u 0coOE€HHOCTH cTpoeHHs aroMmoB. dDusnueckue cBOicTBa
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, pochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBel METAUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEHUIIMX METAIOB (HATpPUH, KaJWid, KaJbIlMHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O611me cnocoObl MoTyYeHHsI MeTaJUI0B. [IpuMeHeHne MEeTansIoB B OBITY M TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpPAILCHUI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoJielicTBUE THUAPOKCHIA aJOMUHHUS C PACTBOPaMM KHMCIOT U ILIENOYEH, KaueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEHIECTB, pacuéThl mMacchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHuii.

[IpencraBaenns 00 OOWIMX HAay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XUMHS U 3[0pOBbE YEJIOBEKA: MPaBHJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENApaTros,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIMUUHBI U €IMHULIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAJLTYprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
poTrpaMM CpPEAHEro oO0IIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOorpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oOmero oO0pa3oBaHHS
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE OO0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAIOTCS B EIMHCTBE
yuyeOHOI M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBHMM € T'YMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHHS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTH MPU CO3JaHUM YUeOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE4YECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX TOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB,;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBECHMUS,;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHWU MPaKTUYECKUX 3a/4ad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLMAIbHON MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CcHeun(UKN XUMHHM Kak HayKH, OCO3HaHHUA €€ poiud B (POPMHUPOBAHHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MNHIIEeBOM U HKOJIOTMYECKOH 0e30macHOCTH, B Pa3BUTHU MEIULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JUIs peleHHs polieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMS MHUPOBO33PEHUS OO0YYAIOMIMXCSA MEXAUCHUIIIIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromMnXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MertanpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJIEHWE YHUBEPCATBHBIMUA YyUeOHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeCAC/IsITh LCIU ACATCIBHOCTH, 3aJaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTHUIKCHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHLIMU LCIIAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pACCYXACHUS (MHAYKTUBHBIC, IEIAYKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEJIH, TPE0OPA30BbIBATh MOJIEIbHBIE IPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BEILECTB U XMMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMyTUPOBaHHBIE BOIPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOIOJATh 32 XOJOM IIpOLecca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble TocoOusi, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpOopMalLnu, HeOOXOMMOM [T BBITIOJIHEHHS YU€OHBIX 3a/1au ONpPeaeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKTa M (HOPMYJIHUPOBATh BBIBOJBI IO Ppe3ylbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIPHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO ITO3HABATENIbHYIO JAESTEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHWMHYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEICHHA TPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000OCHOBAHHOIO OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATaOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas u
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUS, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUSI OPTraHUUECKUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHIA, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKUE CBEJCHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCTIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XAapPAaKTCPHBIC MMPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBAaTh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (HOpMysT OpraHMYeCKUX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB MO0 HX COCTaBy U CTPOEHHUIO K OMNpeAeNéHHOMY KIAcCy/Tpynmne COeIuHEeHUN
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BAHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIWICH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMCHHSI ONPEACISATh BHJbI XHUMHUYECKOH CBS3H B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MacChl BEIIECCTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PUINUYCCKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTuieH, OyraaueH-1,3, merunOyraauen-1,3, OGensod,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTallbJeTU/l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS MO XHMHYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOHBIX BEIIECTB WIIH IMPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOH 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOnroicHWe, W3MEpEeHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONB30BaTh CHCTEMHBIC
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYICCKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH U BBIMOJHATh XHUMHUYECKUNH DKCIEPUMEHT
(mpeBpalieHus OPraHUYECKUX BEIIECTB MPH HArpEBAaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €Tro
CBOKMCTB, KaueCTBEHHBIC pEAKIIMM OpPraHMYECKHX BEIIECTB, JICHATypalus OEIKOB TIpH
HarpeBaHWH, I[BETHBIC PEAKITUU OEITKOB) B COOTBETCTBUU C MPABHJIAMU TEXHHKHU O€30MMaCHOCTH
npu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alMuCh YpPaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3UPOBATH XUMHUYCCKYIO WH(OPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OPMUPOBAHHOCTh YMEHUH COONOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBE/CHNA B OBITY M TPYHOBOM [EATENbHOCTH B IENISIX COXPAHEHHs] CBOEro 3/0pOBbA U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
npuMepax crocoObl YMEHBIICHHS ¥ MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu XxumMudeckux (Gpopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMMsD»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAayyHOW KapTHUHBI MHpa, POJM XHMMHUU B IO3HAHUU SIBICHUNW HPUPOIbI, B (OPMUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHusT NPaKTUYEeCKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCJICHHS, XUMHMUYECKas CBs3b (KOBaJECHTHAas, HWOHHAs, MeETa/uInyecKas, BOJOpPOJHAs),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI XMMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOJIMTUYECKAs JUCCOLMALMA, OKUCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH  peakIUH, XHMHUYEeCKOe pPaBHOBECHE); TEOpPUHM U 3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS] SHEPTUU NPU XUMHUYECKHUX
pEaKIMsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHYECKHE 3HAHUS,
JEeKallMe B OCHOBE ITOHMMAHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(dakTosornyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTbh YMEHUI BBIABIATH XapaKTepPHbIC MPU3HAKHU MMOHITUH, YCTaHABINBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
dopMyn BeIIeCTB M ypaBHEHMH XHWMHYECKHUX pPEaKLIUH, CHUCTEMAaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TpuBMainbHBIC Ha3BaHHSA OTICIBHBIX HEOPraHWYECKHX BEUIECTB (yrapHbId Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEeATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUIX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, MeTaJUIMuecKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NMPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJlacCy/TpyIe COeAMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(pOTepHBbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pAacKpbIBaTh CMBICT Hepuoauveckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHMYECKHX OJJIEMEHTOB U HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PAa3JIUYHbIX KIJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUUMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3IndHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeLIECTB, TEIJIOBOMY 3(QexTy peakuuw,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuYHbIX (PAKTOPOB; XapakTep CMEUICHHs XWMHUYECKOTrO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4yHBIX HMPUHILMIAX M 3KOJOTHYECKHX MpoOjIeMax XUMHYECKOIO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaxusax, Macchbl BEIIeCcTBa WK 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KEe MpaBUiia OOPaIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOAOpOAa B MPHUCYTCTBUHM KaTalu3aTopa, OIpeleieHHe Cpeabl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynb(ar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyITHUPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBWiIa JKOJIOTUYECKU II€JIeCO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYaroluMXCsi: YMEHHE HCIONb30BaTh pelibedHo-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.
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12 Ctpoenue BemniecTBa. MHOrooopasue 4 bubnuoreka
' BEILECTB LIOK https://m.edsoo.ru
bubnuoTeka
1.3 X 6 1 1
MMITABCIHIGE peaiiiti LIOK https://m.edsoo.ru
TIToro o pasie 13 bubnuoteka
TOIO 11 JI
pasAery LIOK https://m.edsoo.ru
Pa3nen 2. Heoprannyeckasi XuMust
bubnuoteka
2.1 Meran 6 1
TALIEL LIOK https://m.edsoo.ru
bubnuoteka
2.2 Hewmeran 9 1 1
METAIH IIOK https://m.edsoo.ru
CBs13b HEOPraHUYECKUX U OPTAHUYECKUX bubnnoreka
2.3 2
BEILIECTB IIOK https://m.edsoo.ru
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
b
3.1 XUMHS U )KU3Hb 4 nomorexa

LIOK https://m.edsoo.ru
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Hroro no pazneny
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kourpoububie IIpakTuyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/bHbIC
padoThI padoTsI
pecypcsl
bubnnoreka
1 [IpenMer opraHuyecKoil XUMUH, €€ BOSHUKHOBEHUE, 1 L{OK https://m.edsoo.r
pa3BUTHE U 3HAYCHUE u
bubnuoreka
5 Teopus cTpoeHus oOpraHMYeCKUX coequHeHui A. M. 1 LIOK https://m.edsoo.r
BbytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS u
I'omonorus, nsomepus. XuMuueckast CBsi3b B bubnuoreka
3 OpPraHMYECKUX COSAMHEHUAX: KPaTHbIE CBSI3U, G- U T- 1 LIOK https://m.edsoo.r
cBs3u. IlpencraBnenue o knaccuuKay OpraHMIeCKUX u
BEIIECTB.
[pescTapienne o KIacCUDUKAINN OPTaHHIECKUX Bubmorexka
4 BeuectB. HomeHnkmnarypa (cucremaruyeckas) v 1 LIOK https://m.eds00.r
TPUBUAJIbHBIE HA3BAaHUSI OPTaHUYECKUX BEILLECTB 4
bubnuoreka
5 ATKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHH psif 1 LIOK https://m.edso0.r
u
bubnuoreka
6 MertaH 1 3TaH — NPOCTENIINE IPEJICTABUTENHN AJKAHOB 1 LIOK https://m.eds00.r
u
7 duznyeckue U XMMHUYECKHUE CBOICTBA (peakuu 1 bubnmnoreka

3aMEIICHHS U TOPEHUS).
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IIOK https://m.edsoo.r
u

bubnmnoreka
8 Haxoxpaenue B mpupoe, NojaydeHne u NpuMeHEeHHe LOK https://m.edsoo.r
u
bubnuoreka
9 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA LIOK https://m.edsoo.r
u
bubnuoteka
10 DTUJIEH U MPOIMUIEH — MPOCTEHINE MPeICTaBUTENN 1IOK https://m.eds00.r
AJIKCHOB u
Ou3nyeckue U XMMHUYECKHUE CBOICTBA (peaKkiuu bubsmotexa
peditt LOK https://m.edsoo.r
11 ruppupoBaHus, ralOr€eHUPOBAHUS, THPATALIUH,
OKHCJICHUS U TIOJIMMEPU3ALINN) u
bubnnoreka
IIOK https://m.edsoo.r
12 Haxoxpaenue B mpupoe, Noay4eHHe U pUMEHEHHUE.
u
bubnuoteka
13 Pewenue 3a1a4 IOK https://m.edsoo.r
u
bubnmoreka
14 [TpakTuueckas padborta Ne 1. «IlomydyeHue sTuneHa u IIOK https://m.edso0.r
H3YyYEHHUE ETO CBOMCTB) u
bubnuoteka
15 Anxanuensl. byranuen-1,3 u meTmiOyraauen-1,3. IIOK https://m.edsoo.r

[TonydyeHne CHHTETUYECKOTO KayyyKa U Pe3UHBI

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

HarypanbHblii 1 CHHTETHYECKUH KayuyKkd. Bynkanuzanus

bubnuoreka
IIOK https://m.edsoo.r

16
Kayudyka. Pe3una. u
bubmmoreka
17 IIpuMeHeHne KayuyKa U PE3UHBI. LIOK https://m.edso0.r
u
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUS, bubnorexa
18 FOMOJIOTHYECKUH Psll. ALIETHIIEH — MPOCTEUIIINI IIOK https://m.edsoo.r
MIPE/ICTaBUTENb aJIKHHOB u
bubnuoreka
19 du3ndecKue U XUMHUYECKHE CBOMCTBA (PeakIuu LIOK https://m.edsoo.r
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIIN TOPEHUS) u
bubnuoreka
20  HaxoxjeHue B pUPOJIE, ONYIECHHUE U IPUMEHEHUE TOK https://m.edsoo.r
u
bubnnoreka
21 Beruncnenus no ypaBHEHHUIO XUMHYECKON PEaKIIUH LIOK https://m.eds00.r
u
bubnnoreka
22 Apensbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apeHOB LIOK https://m.edsoo.r
u
bubnmoreka
23 dusnueckue U XUMUYECKHE CBOWCTBA (PeaKInU IIOK https://m.edsoo.r
TaJIOTEHUPOBAHUS W HUTPOBAHUS ) u
24 [Tonyyenue u npumenenue. Bausaue 6eH3ona Ha bubnnorexa

OpraHn3M 4YC€JIO0BCKa.

IIOK https://m.edsoo.r
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u

I'enernueckas cBA3b Yrii€BOAOPOAOB, IPpUHAMJICKAIIUX K

bubnuorexa
LIOK https://m.edsoo.r

25
pa3IMYHBIM KJIacCaM u
[Ipupo iHble HCTOYHUKH YTIIEBOIOPOJIOB: IPUPOIHBIH ra3 bubnuoreka
26 U NIOITyTHBIE HE(TSAHbIE I'a3bl, HEPTH U NPOTYKTHI €€ ITOK https://m.edsoo.r
nepepaboTKH u
[IpupoHbIE HCTOYHUKH YIJIEBOAOPOIOB: IPUPOIHBIA ra3 bubsmorexa
27 Y TIOTIYTHBIE HEPTSIHBIC Ta3bl, HEPTH U MPOTYKTHI €& LOK https://m.edsoo.r
nepepadboTKu u
bubnuoreka
28  KaMeHHBIii yroib 1 MPOIYKTHI €ro MepepaboTKu. LOK htps://m.edsoo.r
u
bubnuoreka
29 Peluenne 3ama4 LIOK https://m.edsoo.r
u
bubnnoreka
30  KomnTpombHas paboTa Mo paszeny «YTIeBoIopOab» IOK https://m.edsoo.r
u
bubnuoreka
31 [IpenenbHBIE OAHOATOMHBIE CTUPTHI: METAHOI M ATAHOJ. ITOK https://m.eds00.r
Bonopoanas cBs3b u
@ . ( bubnnoreka
U3UYECKUE U XMMUYECKUE CBOWCTBA (PEaKIInu ¢ _
32 aKTHBHBIMHU METaJUIAMH, TAJIOTEHOBOJIOPOIaMH, TOPEHHUE), LIOK https://m.eds00.r
PUMECHEHHE. Y
33 dusnonornueckoe IeiicTBUE METAHOIA U ITAHOMA HA Bubnuoreka
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OpPraHM3M YeJIOBEKa.

IIOK https://m.edsoo.r
u

bubnnoreka
34 MHOroaToMHbIEC CITUPTHI: STUIICHTJIUKOJIb U TJIUICPUH LOK htps://m.edsoo.r
u
. . bubanoreka
dusndyecKkue ¥ XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO
IIOK https://m.edsoo.r
35 IIEJIOYHBIMU METAIUIAMH, KAYECTBEHHAs PEaKLUs Ha
MHOTOaTOMHBIE CITUPTHI). u
bubnuoreka
36 dusHoNIornyeckoe IeHCTBUE Ha OPraHU3M YeJIOBEKa. LIOK https://m.edsoo.r
[IprMeHeHHE TIIMIEPUHA U ATHIICHTJIUKOJIS. u
bubnuoreka
37 Pelenne 3a1a4 LIOK https://m.edsoo.r
u
Bbubnuoreka
38 deHou: CTpOoeHUE MOJIEKYIIbI, GU3NICCKHE U XUMHUYCCKUE LIOK https://m.edsoo.r
CBOWCTBA, TPUMCHCHHE u
bubnuoreka
39 TokcuunocTh (peHoMa, ero PU3NOIOTHIECKOE ICHCTBUE HA LIOK https://m.edsoo.r
opranusM uenoBeka. [I[pumenenue penona u
Bubnuoreka
40 Anpaerusl: GopMambAeTU U alleTaIbIeTH/l. AIIETOH ITOK https://m.edsoo.r
u
® Ny ( bubnuoreka
W3WYECKUE U XUMHUYECKHE CBOMCTBA (peakiun
41 P IIOK https://m.edsoo.r
OKHCJICHHSI 1 BOCCTAHOBJICHHS, KAUECTBEHHBIEC PEAKIINH ),

MOJIYUYCHHUC U IPUMCHCHUC.

u
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bubnuoreka
IIOK https://m.edsoo.r

42 Pemenue 3aiay.
u
bubmmoreka
43 OnHOOCHOBHBIE IIpeeNIbHBIE KAPOOHOBBIE KUCIIOTHI: LOK https://m.edsoo.r
MypaBbHHASA U YKCYCHASsI. u
bubnnoreka
44 dusnyeckue ¥ XMMUYECKHE CBOMCTBA (00IIHe CBOMCTBA LIOK https://m.edsoo.r
KHCJIOT, PEaKIHst STePUPHKAIIIN) u
bubnuoreka
45 [Tonydenue u npuMeHeHUEe KapOOHOBBIX KHCIIOT. IIOK https://m.edsoo.r
u
bubnuoreka
46 ITpakTruyeckas pabora Ne 2. «CBolicTBa pacTBopa LIOK https://m.edsoo.r
YKCYCHOU KHCIIOTBI» u
bubnnoreka
47 CreaprHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTABUTEIH LOK https://m.edsoo.r
BBICIITNX KapOOHOBBIX KHCIIOT u
bubnnoreka
48 MpbI1a Kak COJIM BBICIIAX KapOOHOBBIX KHCIIOT, UX L{OK https://m.edsoo.r
MoIolIee ACUCTBUE u
bubnmoreka
49 CroxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. L{OK https://m.edsoo.r
I'uaponns cnoxHbIX 3GUpoB u
50 XKupsl: runponan3, npuMeHeHne, Ouosoruyeckas poiib bubnnoreka

KHUPOB

IIOK https://m.edsoo.r
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u

VYrieBonpl: cocTaB, kinaccudukaius. Bakuerimme

bubnuorexa
LIOK https://m.edsoo.r

51
MIPEICTAaBUTEINH: TIIF0K03a, PpyKTO3a, caxapo3a u
['moko3a — mpocTelmii MOHOCaXapHI: 0COOEHHOCTH bubnnoreka
CTPOCHHUSI MOJIEKYIIbI, (PU3UICCKUE U XUMUICCKHE LIOK https://m.edsoo.r
52 CBOMCTBA IUIIOKO3bI (B3aUMOJEHCTBHE C THIPOKCHIOM u
meau(Il), okucaeHne aMMUaYHbIM PACTBOPOM OKCHJIA a
cepebpa(l), BoccraHoBICHHE, OPOKEHUE TIIFOKO3HI)
H bubnuoteka
aXxOXKJECHUE B IIPUPOJIE, IPUMEHEHHE TITFOKO3BI
3 PHpOZS, 1P ; IIOK https://m.edsoo.r
5 OHMoJIOruYecKast poJib B )KU3HEACITSILHOCTA OpraHu3Ma
yenoBeka. dotocunres. @pykTo3a Kak U30Mep IIFOKO3HI. u
bubnuoreka
54 Caxapo3a — npeacTaBUTeNb JUCaXapu10B, THIPOJIU3 LOK https://m.edsoo.r
caxapo3sbl, HaX0KJIEHUE B PUPOJIE U IPUMEHEHHE. u
bubnuoteka
55 Kpaxman u nemntono3a kak IpUpOIHBIC TOJTHUMEPHI LOK htps://m.edsoo.r
u
bubnuoTeka
56 KonrposnbHas pabota 1o paszaeiy LIOK https://m.edsoo.r
«Kucnopoacoaepxaiire opraHMuecKue COSTUHEHUS u
bubnuoteka
57 AMUHBI: METUJIAMHUH U aHUJIUH LOK https://m.edsoo.r
u
bubnuoreka
58 du3nyecKkue U XUMHUYECKHE CBOMCTBA (PEaKIUu C LOK https://m.edsoo.r

KHCJIOTaMU U FOpeHI/ISI), HaXOXJIACHUC B IPHUPOJC.

u



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

AMMHOKHCIOTHI KaK aM(l)OTepHBIC OpraHn4€CKue

bubnuoreka
IIOK https://m.edsoo.r

59
COCIMHEHUS, UX OMoJormyeckoe 3naueHue. [lenru st u
. bubmmoreka
dusnuecKkue U XUMUYECKAE CBOMCTBA aMUHOKHCIIOT (Ha OK httos://m.edsoo
60 npuMepe raunuHa). buonorndeckoe 3HaueHne 1 el '
AMHHOKHCIJIOT. u
bubnnoreka
61 Benku kak mpupoIHbIE BEICOKOMOJICKYIISIPHBIE LIOK https://m.edsoo.r
COCIMHEHUS u
bubnuoreka
62 [lepBuyHas, BTOpHYHAs U TPETUYHAS CTPYKTypa OCJIKOB. [OK https://m.edsoo.r
u
bubnuoreka
63 XUMHUYECKHE CBOMCTBA OEIIKOB: THAPOIIN3, JeHATYPALIUS, LIOK https://m.edsoo.r
KaueCTBEHHbIE PEAKIIMHN Ha OENIKHU. u
bubnnoreka
64 OCHOBHBIE TIOHSTHSI XUMHH BHICOKOMOJICKYJISIPHBIX [{OK https://m.edsoo.r
COECIMHEHU I u
bubnnoreka
65 OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX OK https://m.edsoo.r
coeaunenuii. [Tnactmacchl, kayuyku, BOJIOKHA u
bubnmoreka
66 [TnacTmacchl (OAMATUIICH, TTOJIMITPOTIHIICH, IIOK https://m.edsoo.r
TTOJTMBUHUJIXJIOPHU/T, TIOJTUCTUPOIT). u
67 HatypanbHblil 1 cUHTeTHUECKUE KaydyKu (OyTaaleHOBBIH, bubmmoreka

XJIOPOTIPEHOBBIN M H30TIPEHOBEHIN ).

IIOK https://m.edsoo.r
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u

Bonokna: HatypanbHble (XJIOIOK, IEPCTh, HIENK),

bubnuorexa
LIOK https://m.edsoo.r

68 HCKYCCTBCHHBIE (aIleTaTHOE BOJIOKHO, 1
BHCKO032), CHHTETUYECKHUE (KaIPOH U JIABCAH). u
bubnuoreka
69 O60011IeHNE U CHCTEMAaTH3alUs 3HAHUM 1 LOK htps://m.edsoo.r
u
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 69
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoka Beero Kontpoabnubie IIpakTunyeckue fI[:yT:eHnﬂ ::gg;l;zl;l;feﬂbnue
padoThI padoTshI pecypen

1 XHUMHUYECKUH IIEMEHT. ATOM. 1 bubnnoreka
DneKTpoHHas KOHGUTYpalusi aTOMOB LIOK https://m.edsoo.ru
[Iepnognueckuii 3axoH u [lepnoanueckas

5 crucTemMa XMMu4decKkux annemeHToB /1. U. 1 bubnuoteka
MeHeneeBa, UX CBS3b C COBPEMEHHOI LIOK https://m.edsoo.ru
TEOpHUel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB U MX

3 COEMHEHUH N0 TPyNIIaM U MEPUOIaM. 1 bubnuoteka
3HaveHHEe TIEPHOANICCKOTO 3aKOHA LIOK https://m.edsoo.ru
CHCTEeMBbl XMMHUYeCKHX 31eMenToB J1.1.

MeHieneeBa B pa3BUTUU HAyKH
Crtpoenue BelecTBa. XMMHUUECKasi CBSI3b,

4 e€ BU/Ibl; MEXaHU3MbI 00pa30BaHMs 1 bubmorexa
KOBAJICHTHOM CBsi3H. BojopoiHast CBs3b [TOK hitps://m.edsoo.1u
BanenTHOCTh. D1EKTPOOTPULIATENBHOCTb.

5 Crenenb okucneHus. Bemecra 1 bubnuoteka
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO LIOK https://m.edsoo.ru
CTPOCHUS
[TonsaTne 0 AUCHIEPCHBIX CUCTEMAX.

6 VIcTHHHBIEC ¥ KOJUTOMTHBIE PACTBOPHI. 1 bubamorexa

LIOK https://m.edsoo.ru
MaccoBast 10J1 BELIECTBa B pacTBOpE
7 Knaccudukanus 1 HOMEHKIATypa 1 bubnnoreka
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HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckasi CBA3b HEOPraHUYECKUX
BEILECTB, Pa3JUYHBIX KJIACCOB

LIOK https://m.edsoo.ru

Knaccudukanus XUuMHYECKUX PEaKIHii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.

bubauoreka

0COOEHHOCTH CTpOeHHUs aToMOB. O01IHE
dbuznuecKre CBOMCTBa METAIIIOB

8 3aKOH COXpaHEHHUsI MacChl BEUIECTB; LIOK https://m.edsoo.ru
3aKOH COXPaHEHUS U IIPEBpAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIUAX

9 Ckopoctb peakiuu. OOpaTumMbie bubnuoteka
peaki. XMMUYECKOE paBHOBECHE LIOK https://m.edsoo.ru
[TpakTuueckas paborta Ne 1. «Bnusiaue Eubmiorexa

10 pas3IMYHBIX (HPAKTOPOB HA CKOPOCTh LIOK https://m.edsoo.ru
XUMHYECKON peaKIum»
DNEKTPOIUTHYECKAs JUCCOLUAITHS.
[Tonstie 0 BogopoaHOM mokasarene (pH) Bu6miorexa

11 pactBopa. Peakunu noHHOTO OOMEHa. ITOK htps://m.edsoo.ru
['maponu3 opraHuvecKkux u
HEOPraHMYECKUX BEIIECTB
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE Bu6miorexa

12 peakuuu. [TonsTre 00 anexTponuze ITOK htps://m.edsoo.ru
pacIIaBoB ¥ pacTBOPOB COJIEH

13 KonTponbhas pabota no pasneny bubnuoreka
«TeopeTnyeckrie OCHOBBI XUMUI LIOK https://m.edsoo.ru
MerTannsl, UX IOJIOKEHHE B
[Tepromuveckoit cucTeMe XUMUIECKHX Eu6miorexa

14 snemenToB 1. . Menneneesa u

LIOK https://m.edsoo.ru
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CnaBbl METAIIOB. DJIEKTPOXUMHUUYECKUN

bubauoreka

15 PSIT HAMIPSKEHUH METAIJIOB LIOK https://m.edsoo.ru
XUMHUYECKHE CBOMCTBA BaKHEHIIINX
16 METAIIJIOB (HATPUM, KU, KaJbIIUH, bubmmorera
. . . LIOK https://m.edsoo.ru
MarHui, aJllOMUHUN) U UX COEAMHEHUN
17 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX bubnuoreka
COEIMHEHUI IIOK https://m.edsoo.ru
18 XUMHYECKUEe CBOMCTBA IIUHKA, JKeJe3a 1 bubnuoreka
UX COEIMHEHUN LHOK https://m.edsoo.ru
[IpakTrueckas padora Ne 2. "Pemienne
19 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmorexa
MeTamED" LIOK https://m.edsoo.ru
Hewmeranibl, UX Mojg0XeHUE B
20 Ilepronnueckoit cucreMe XMMUYECKUX bubanoreka
anementoB J. . Menzeneesa u IOK https://m.edsoo.ru
OCOOEHHOCTH CTPOEHHUS aTOMOB
®du3nyecKue CBOMCTBA HEMETAILIIOB.
21 AnnoTponust HeMeTajuIoB (Ha puMepe bubamorexa
IOK https://m.edsoo.ru
KHCIIOpO/Jia, cepbl, hocdopa u yrieposia)
99 XUMHUUYECKUE CBOWCTBA I'aJIOT€HOB, CEPhI bubnuoTeka
1 UX COEIUHEHNI LHOK https://m.edsoo.ru
93 XuMHYecKue cBoWCTBa a3oTa, pocopa u bubnuoreka
UX COEIMHEHUI IIOK https://m.edsoo.ru
24 XHUMHUYECKUE CBOMCTBA yIiIepoa, bubnmoreka
KPEMHHUSI U MX COCIMHEHHI LIOK https://m.edsoo.ru
o5 [IprmeHeHne BaKHEUIINX HEMETAIIIIOB U bubnuoreka
UX COCIMHCHUU LIOK https://m.edsoo.ru
26 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN Bubnuoreka
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no teMe «Hemeramey. Beruncinenus mo
YpaBHEHUSIM XUMHUYECKUX PEaKIUi U
TEPMOXHUMHUYECKHE PACUETHI

LIOK https://m.edsoo.ru

[Ipaktuyeckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubmorexa

" " LOK https://m.edsoo.ru
Hemetamns"»

28 KonTponbHas padoTa 1mo Temam 1 bubnuoreka
«Meramne» u «Hemeramisny LIOK https://m.edsoo.ru
Heopranudeckue u opraHMuecKue

29 KHCJIOThI. Heopranuueckue u 1 bubamorexa

LIOK https://m.edsoo.ru
OpraHMYECKHE OCHOBAHUS
AmMoTepHbIC HEOPTaHUYECKHE U

30 OpPraHMYECKHUE COCTUHCHUSI. 1 bubnuoreka
['eHeTnyeckas CBsI3b HEOPTAHUUECKUX U LIOK https://m.edsoo.ru
OpPTaHMYECKUX BEIIECTB
Poab xumuu B o0ecrieueHun

31 AKOJIOTMYECKOW, SHEPreTUIECKON U 1 bubnuoteka
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI LHOK https://m.edsoo.ru
METUTTHBI
IIpencraBiaenus 00 0OMMX HAYYHBIX

32 n;l))m)junnax npOMLIIHHE:{Horo};)JIyquHﬂ 1 bubmorexa

. LIOK https://m.edsoo.ru
BaOKHEUIIINX BEIICCTB
33 YenmoBek B MUPE BEIIECTB M MAaTEPHAIIOB 1 bubmmorexa
LIOK https://m.edsoo.ru
34 XuUMHS ¥ 310pOBbE YEIIOBEKA 1 bubmorexa
LIOK https://m.edsoo.ru
OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET



IIpowuro, npoHyMEPOBAHO,
CKPEIIEHO MEeUaThio

mg :r\:e.%\h\h\:«n

Hupextop 'BOY

«CHOINe 1T ﬂEwOwOEOm




