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HHOACHUTEJIBHAA 3AIIMCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS (eaepabHOW 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®@exepanuu, peanu3yromMx
OCHOBHBIC 00pa30BaTeIbHBIC MPOTPAMMBbl, M OCHOBHBIX MOJIOKeHUH «CTparerun pa3BUTHSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3pabOTKe MNporpaMMbl IO XHUMHUH, K OIPEIENECHUI0 oO0Iei
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusa» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHLIENTYaJIbHbIE IOJIOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEp’KaHUS, PpEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBITYCKHUKAaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUs. OTHU ILIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
IpUpOIHON cpene. Peannsyercs XxuMuueckoe oOpa3oBaHue 00y4yaroUMXcs Ha YPOBHE CPETHETO
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IpeaMmera «XUMHs», COJAepKaHUe M MOCTPOEHUE
KOTOPOTO ONpEAENCHBl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHUH, &
3HA4YEeHUs B MO3HAHUM MPHUPOJIBI U B MAaTEpPUATIBHOM KU3HU OOIIECTBA, a TAaKXkKe C Y4ETOM OOLIUX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBblI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOYI0 pOjib B COBPEMEHHOMU
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOMl BKIaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBeKa, KOToOpoe GOpPMHUPYETCs B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMoOnEHCTBYST C JPYTMMHU €CTECTBEHHBIMM HayKaMM, XHMHs cCTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HIKOJOTHYECKONW OE€30MacHOCTH W
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOUEHHUS B KH3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUU U3 oOuIel XMMMU) U OpraHudeckod XxumMuu. PopMUpoBaHUE JAHHOW CHCTEMBbl 3HAHUI



IpY M3Y4YEHUHU MpeaMeTa oOecleyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHs BCErO0 MHOIrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuueckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMME [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K M3YUYEHUIO
y4yeOHOro Martepuasa M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BeELIECTBaxX AAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro 0Opa3oBaHUs IE€pPBOHAYaIbHbIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XHUMHs» 0a30BOT0 YpPOBHS pPacCMaTPHUBACTCS
U3y4eHHbII Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs TEOPETHUECKUH MaTepuanl u
(dakTosornuecKrue CBEACHMS O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOIMYECKHX MO3UIU,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOaromiei 1o
0OBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XMMUUYECKUX PEAKIUAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
pononHserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMHM — COIEp)KaHUSA, HMMEIOIINUMU
KYJBTYpPOJOTHYECKHI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, PAacKpbIBalOT €€ pojb B II03HABATEIBHOW U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JINYHOCTHO 3HAYMMBIX MpoOeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIEOBATENbCKUX 3a7ad. B 1ienom coaepxaHue
yueOHoro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (hOPMUpPOBAHHE Y
00y4aroluXxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi MOHUMaHUS QHIOCO(DCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00YyCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBICHUH MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTEpUAJIOB.

B mulane pemieHuss 3amad  BOCIMTAHHWSA, Pa3BUTHS W COLHMAIM3AMM  OOy4arouiuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUH, MMEIOIINX
0a30Boe 3HaUEHHE JUISl pa3IMYHBIX BHJIOB JEATEILHOCTHU: PELICHUs TPOoOieM, MOUCKa, aHaIu3a 1
o0paboTku uHPOpMaIUK, HEOOXOMUMBIX JJs TNPUOOPETEeHHs ONbITa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B nmpakTuke npenojaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUs, INpU  ONPEACTICHUH  COJAEp)KaTeNbHOU
XapaKTepUCTUKU IIeJiel M3y4deHHsl MpeAMeTa HampaBiIeHHUEM IMEepPBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM HAyku Kak o0jactu
COBPEMEHHOT0 €CTECTBO3HAHHUS, MPAKTUUYECKOW NEeATEIbHOCTH YeNOBEeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPECIICHUIO LIENIeH N3Y4YECHHUs ITPEIMETA SBJISICTCS BIIOJIHE OIIPABIAHHBIM.



CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6azoBom ypoBHe (10—11 xJ1.) ssBISIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIOYEBbIC MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHHME U PA3BUTUE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHYECKHX peakluuil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEILECTB U XMMUYECKHX SIBJIEHUI, UMEIOIIHUX MECTO B IPUPOE, B PAKTUUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENIbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, copepkarenbHas XapaKTepUCTUKA L€ U 3a7a4 U3y4eHUs MpeiMeTa B
porpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCA NPEANOYTEHUE TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHusi OO0ydyeHus,
OpPUCHTHPOBAHHOM Ha TOATOTOBKY BBIIYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMCHHSIMA aKTUBHOTO TIOJTYYCHHS 3HAHUN M TPUMEHEHUS UX B PEATBbHOW KU3HU JUIS PEIICHUS
MPAKTUYECKUX 3a7au.

B cBsa3u ¢ aTUM 1npu M3ydeHMM IpeaMera «XHUMHS» JOMUHUPYIOLIEE 3HAuYEHHE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

—ajantanug OoO0yJaromMXcsi K YCJIOBUAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHNE HHTEIUIEKTYalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

—(opmupoBaHre y OOy4arolUXCsl KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUN),
UMEIOIMX YHUBEpCATbHOE 3HAYEHUE JUISl PA3JIMUHBIX BUIOB JIESATEIBLHOCTH: PELIeHHUs NpolieM,
MOMCKA, aHaimu3a W o00paboTKku HWHGOpPMAIUU, HEOOXOMUMBIX ISl MPUOOpPETEHUs OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJI1 OLIEHKH C
MO3UIMI IKOJIOTNYECKON 0€30I1aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

—pa3BUTHE T[IO3HABATEIbHBIX  WHTEPECOB, HHTENIEKTYallbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYaromuxcs: CIOCOOHOCTH CaMOCTOSATENbHO IMPUOOpETaTh HOBBIE 3HAHMS IO
XUMHHA B COOTBETCTBHM C IKM3HEHHBIMH THOTPEOHOCTSIMM, HCIIOJIB30BaTh COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA M aHaiu3a Yy4yeOHOW W HayyHO-TIONMYJsSpHON
UH(POPMALIUU XUMHUECKOTO COJICPKAHUS;

— opMHpOBaHHE U pa3BUTHE Yy OOYYAIOUIMXCS ACCOLUMATHBHOIO U JIOTMYECKOIO
MBILUIEHUS,  HAONIOAATEIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEOOXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

— BOCIIUTaHUE y OOydaromuxcs yOexJIEHHOCTH B T'YMAaHHUCTHYECKOM HAaNpaBICHHOCTH
XUMUHM, ©€ BaXHOW pONM B  pEIIEHWH TJI00ANbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKUX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HAaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHHsI OIbITa WCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYaIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.
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OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero odbpaszoBanusi, cocrapisier 68 vacos: B 10 knacce — 34 uvaca (1 yac B Hepeno), B 11
kiacce — 34 gaca (1 gac B Henemo).



COJEPKAHUE OBbYYEHUA

10 KJIACC
OPI'AHUMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer opranndeckoil XuMuM: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B IOIYYEHUH
HOBBIX BEIIECTB U MaTepUajoB. Teopus CTpOEHUsS OpraHuyecKkux coequHeuit A. M. bytneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum  opraHudeckux  BemiectB.  Homenknartypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaTuyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IpeJCTaBUTEIIEH KIaCCOB OPIraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAlllEHU: 03HAKOMIICHUE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMM Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjieHue, OOyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TFOpEeHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U IPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XWMHUYECKHE CBOMCTBa (pEakiuH TUIPUPOBAHHS,
raJloreHUpPOBAHUS, TUAPATALUHI, OKUCIICHHS U OJIMMEpU3allun ), IOJy4YeHHE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyraaues-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lonyuyeHrne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMSI, THApATallul, TOPEHUST ), IOJTyYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMs), MOJy4yeHHWE MU HpHUMEHeHue. Toiyoa: cOocTaB, CTPOEHUE,
du3nyeckrue U XMMUYECKHUE CBOMCTBA (peakuy TaJlor€HUPOBaHHs U HUTPOBAHUS ), TOTY4YEHUE U
npuMeHeHue. TOKCHMYHOCTh apeHoB. ['eHeTHueckas CBA3b MEXIy YIVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 u nmonyTHble HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMuUecKHii, KaTaTuTUYECKUil), nupoau3. [IpoaykTel nepepadboTku HeTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyuiekinu «HedTb» 1 «YToaby», MOAEeTUpOoBaHNE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIeCTBAa MM NPOAYKTAa peaklUd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opraHnueckue coeInHEeHHsI



[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpoeHue, (Gu3NYECKue u
XUMHYECKHE CBOWCTBA (peakUUu C aKTHUBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOPOJAaMHU, IOPEHHE),
npuMeHeHrue. Bogopoineie cBsI3u Mexay MoJIeKyJaMHu cUpToB. JlelicTBUe MeTaHoJa U 3TaHOoJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaromMHpie CHUPTHI. OJTWICHIVIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO 1LIEJI0YHBIMU METaJlJIaMH, KAUECTBEHHAs peaKklus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTpOeHHE MOJEKYJbl, (QU3NYecKue M XHUMHUYECKUe CBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenune penomna.

Anpaeruapl U KeToHbl. DopMalblaeruj, aueTalbJeTu]: CTpoeHue, (Gu3nuecKue Hu
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE pEAKIIMH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCYCHAsi KHUCJIOTHI:
cTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJlacca KUCIIOT, PeaKIus
sTepudUKaNMK), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

YrneBoabl: coctas, KiaccupuKalus yrieBo10B (MOHO-, TU- U Moiucaxapuisl). [ moko3a —
NPOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOSHHSI MOJIEKYJbI, (PM3UYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Mmenu(ll), oxkucieHme amMMHadyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXXEHHME TJIIOKO3bl), HAXOXAECHUE B IPUPOJIE,
npUMeHeHue, buonorunueckas poib. DotocuuTe3. PpyKTO3a KAK U30MEP IITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noiaumepsl. CTpoeHue Kpaxmasna U LEeUTI0I03bL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PeaKlns C HOI0M).

OKCepUMEHTAJIbHBIE METOJbl W3Y4YeHMs] BEIIECTB M MX MPEBpALICHUI: IMpOBEJEHUE,
HaOJroIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CIUpTOB (B3auMoOjelicTBUE TiHlepuHa ¢ ruapokcuaoM Meau(ll)), ampaerumoB (okucieHue
aMMHUauHbIM pacTBOpoM okcuga cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), HpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEILEeCTBA MJIM TPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkaliue OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha MpuUMepe TJMIMHA). buojorumueckoe 3HaueHHUE
amMuHOKuUCIOT. [lenTumsl.

benku kak mpupoaHble BBICOKOMOJEKYJSIpHBbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONN3, JAeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpeBpaleHUI: HaOoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeUHEHHUS



OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPDHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IIOJIMMEPU3ALUH, CPEIHAA MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — IOJIMMEepU3alus U NOJUKOHICHC AL

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
0o0pa3laMu IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Meosicnpedmemmoie ceazu.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI 4epe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIs1 OTJIENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
9KCHEPUMEHT, MOJIETUPOBaHHUE.

®usznka: MaTepusi, JHEpIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUIM YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, IOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE Mpenaparhbl, MaTepUalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KUIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XuMUYecKkud dieMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAsS OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTanu, S-, p-, d- anemenTsl. OCOOCHHOCTH
pacrpeieieHus: SJEKTPOHOB MO OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuin 3akoH u llepuomgmyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuogmdeckoil CHUCTEMBI XHMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
0 TPYIIAaM U Nepruoaam. 3HauyeHue NePUOINYECKOr0 3aKOHA B Pa3BUTHHU HAYyKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAS
HEMoJIsIpHasl W TOJSpHAs, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMUYECKON CB3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpoOTpULIaTeNbHOCTh. CTeneHb oKkuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJEKYISIPHOTO WU HEMOJIEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsaTne o gucnepcHbIx cucteMax. MicTHHHBIE U KOJUIOMAHBIE pacTBOpPbI. MaccoBas 10Jist
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coenauHeHud. HomeHkiaTypa HeOpraHMYeCKHX
BEIIECTB. ['€HeTHMYeCKass CBSA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKANMX K Pa3IMYHBIM
KJIaccam.



Xumuueckass peaknusa. Kiaccupukamuss XMMHUYECKUX pEaKlWii B HEOPTaHWUYECKOW U
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peaKLUu.
Xumnueckoe paBHoBecHe. DakTOpbl, BIUAIOIIAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CuibHble U cialble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, 1IeJI0YHasl.

OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyUEHUS BEIIECTB U UX IPEBpALLEHUI: JEMOHCTpalus
tabiun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IoKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUM KaTanu3aTopa,
OIpe/IeNIEHUE CPE/Ibl PACTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAIBHOTO WHIMKATOPA, pEaKkLuu
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUM».

PacuérHrble 3a1aumn.

Pacuérpl 1o ypaBHEHHUAM XUMUYECKUX PEAKIUIl, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBasi JOJIsl BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxkenue HemeraiuioB B Ilepuoanyeckoil CUCTEME XUMHYECKHX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHUS aToMOB. (DU3HUYECKHE CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOACOEPIKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

[IprMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne meramios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOECHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
dbuznueckue cBoiicTBa MeTamioB. CIUlaBpl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKEHUH
METaJLJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPHUH, Kajuii, KanblHid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3YyYEHUsS BEHIECTB M UX TNPEBPAIICHUI: H3YyYCHUE
KOJUIEKIIMA «MeTalibl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEPUMEHTAIBHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3auMoOJIeliCTBHE THUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IIENOYeH, KaueCTBEHHBIE
peaKkIny Ha KaTHOHBI METAJIOB).

Pacuérnpie 3amaun.

Pacué€Tel mMaccel BemecTBa WM 00BbEMa Ta3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu O00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEUIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMHSA 1 KN3Hb

Ponp xumuu B 06ecriedeHnH YKOJIOTHIECKOM, SHEPreTUIECKON U THIIEBON 0€30MacHOCTH,
pa3BUTHM MeAUUMHBL. [lOHATHE O HAay4YHBIX METOJaxX IO3HAHMS BEIIECTB M XHUMHUUYECKUX
peaKuuu.



[IpencraBnennss 00 OOmMMX HAYYHBIX MPUHIMIAX POMBIIIICHHOTO TOJYyYCHHS
BaYKHEHIITNX BEIICCTB.

YenoBek B MHpE BEHIECTB M MAaTEpUANIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEepHUAJIbl,
KOHCTPYKIMOHHBIE MaTe€pHasbl, KPaCKH, CTEKJIO, KE€paMHKa, MaTepUAJIbl I SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHMYECKUE U MUHEPAIbHBIC yI00PECHHS.

XuMUs U 30pOBbE 4YEIOBEKa: MpaBUJIa HMCIIOJIb30BaHUs JIEKAPCTBEHHBIX IPENAPATOB,
npaBujia 6€30MacHOr0 MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TIOBCEAHEBHOM JKU3HHU.

Meosicnpedmemmbole ceazu.

Peanuzanus MeXNpeaMeTHBIX CBS3€H MpH M3ydeHUH OOIIel M HEOPraHUYEeCKOW XHUMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U MOHATHM, SABJISIOIUXCS CUCTEMHBIMU IS OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAy4YHBIH (DaKkT, THUIIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICJINPOBAaHUE, U3MEPEHHUE, SIBIICHHE.

®usnka: Marepus, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PaZMOaKTHUBHOCTb, MOJIEKYJa, YHEPreTUYeCKUl ypOBEHb, BEIIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

Bbuonorus: kierka, OpraHuM3M, SKOCHCTEMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJICHHOCTD, METAJLTYprus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepHUaJIoB, CENIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, IIAILEBAs
HIPOMBIIIICHHOCTb, (papMalleBTUYECKass HPOMBIIUICHHOCTb, IPOM3BOJACTBO KOCMETHYECKUX
IIPEnaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHUAIIOB, AJIEKTPOHHAS IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K pE3yibTaTaM OCBOCHHUS OO0yYarOIIMMHCS
porpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABIISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpa3oBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOIINE:

- OCO3HaHHE OOYYAIOMIMMUCS POCCHICKON I'pakJaHCKOW HMICHTUYHOCTU — FOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

- HaJIM4Me MOTHUBALIUU K 00Y4YEHHUIO;

- LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH Ha OCHOBE KIIFOYEBBIX
[IEHHOCTEW ¥ UCTOPHUYECKUX TPATUINN 0a30BOM HAYKH XHMUH;

- TOTOBHOCTb U CIIOCOOHOCTH OOYYarOUIMXCsA PYKOBOJICTBOBATHCS B CBOCH NIEATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

- HaJIMYME IPABOCO3HAHUS SKOJIOTMYECKOW KYyJIbTYpPhl M CIHOCOOHOCTM CTAaBUTH LIENU U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, J1yXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HJeajlaMd  POCCHUHCKOIO
rpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPaKaloT cPOPMUPOBAHHOCTh
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIMXCS IO pealu3anuu
IPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

- OCO3HaHHUA O0YYaIOUIMMHUCS CBOMX KOHCTHUTYLMOHHBIX IIPAaB U O0SI3aHHOCTEH, YBaKECHUS
K 3aKOHY U MPABOMOPSIKY;

- IPEJCTaBICHUS] O COLMAJIBHBIX HOpMax M IMpaBWJIaX MEXJIMYHOCTHBIX OTHOILEHUN B
KOJUIEKTHUBE;

- TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITENbHOCTH MpPH CO3JaHUM Y4E€OHBIX
MPOEKTOB, pEIIEHUH Yy4eOHBIX W T[O3HABATENbHBIX 3a7a4, BBIOJHEHUU XHUMHUYECKUX
HKCIIEPUMEHTOB;

- CHOCOOHOCTH TOHMMATh W TMPUHUMATh MOTHBBI, HaMEPEHHWs], JIOTUKY M apryMEHTHI
JIPYTUX IPU aHAINU3€ Pa3IMYHbIX BUJOB YUeOHOM e TENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

- LEHHOCTHOTO OTHOIIEHHWS K HCTOPUYECKOMY M HAy4YHOMY HACIEAHI0 OTEHYECTBEHHOM
XUMUU;

- YBa)XEHMsI K MpOIlECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHUECKOIO MPUMEHEHUs
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT MJIUTEIbHBIX HAOIIOJACHUM,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX TMTOMCKOB, TOCTOSTHHOTO TPY/1a YIEHBIX U MPAKTHKOB;

- MHTEpeca M IMO3HABATEJbHBIX MOTHBOB B TIOJYYEHHH U TMOCJIEAYIOIIEM aHAJIM3€
HMH(pOpPMALIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

- HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEAECHUS;
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- CIIOCOOHOCTH OIICHWUBATh CHUTYyalldd, CBS3aHHBIE C XUMHUYCCKUMHU SIBICHUSIMH, H
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTHUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

- TOTOBHOCTH OLICHMBATh CBOE IOBEJIECHUE M IIOCTYNKH CBOMX TOBApUIIEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) dopMupoBaHusi KyJbTYPbl 310POBbS:

- MIOHUMaHUS IIEHHOCTEH 370pOBOTO M 0e30MacHOro obpasza XU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

- COONIIOICHUST TIPaBMJI O€3011acCHOTr0 OOpaIeHusl C BEIIeCTBaMU B OBITY, ITOBCEIHEBHOM
J)KA3HU U B TPYAOBOM NEATEIBHOCTH;

- TIOHMMaHHS IEHHOCTH NPaBWJI HMHAMBUAYATLHOTO W KOJUICKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

- OCO3HAHMWsI TMOCJCACTBUN W HENPHUATHS BPEAHBIX MPHUBBIUEK (YIOTPEOJICHHS aJIKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

- KOMMYHUKATHMBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIbCKON JI€ATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

- YCTAQaHOBKM Ha AaKTHBHOE Yy4YacTHE B PEIICHUM IPAKTUYECKUX 3a]ad COLUUAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

- MHTEpeca K MPAKTUYECKOMY HM3Y4YCHHIO Mpodeccuii pa3IudHOro poja, B TOM YHCIC Ha
OCHOBE NMPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMUU;

- YBOXEHUSA K TPYLY, JIOJAM TPYJa U PE3YIbTAaTaM TPYJAOBOM NEATEIBHOCTH;

- TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HMHAMBHIYyaJbHONH TPAeKTOPUU OOpa30BaHUA,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0rMYeCKOTr0 BOCTTUTAHUS:

- DKOJIOTUYECKH IeIeCOO0pPa3HOr0 OTHOIICHHS K TMPHpPOJAE, KaK HMCTOYHHUKY
CYIIECTBOBAaHMS )KU3HU Ha 3eMIIE;

- IOHUMAaHMS TJI00aNTBHOTO XapaKTepa SKOJOTHUYECKUX MPOOIeM, BIHSIHHS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

- OCO3HaHUS HEOOXOJWMOCTH WCIOJB30BAHUS JOCTHKEHUM XUMUU [UIsl pElIeHUs
BOIPOCOB PALIMOHAIBHOTO TPUPOJIOTIOIB30BaHUS;

- AKTUBHOI'O HENPUATHS NEHUCTBUN, IPUHOCALLMX BPEH OKPYXKAIOIIEH NPUPOIHON Cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

- HaJW4usg Pa3BUTOTO 3KOJOTHYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYpPbI, OIbITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATIBHON MPAKTUKE, CIIOCOOHOCTH W YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

- chopMHpPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

- TIOHMMaHUs CHenu(PUKU XUMHH KaK HAyKH, OCO3HaHUsA €€ ponu B (PopMHpOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBINLICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKPYKaIOIIeM
MHpE KaK O €IMHCTBE IMPUPOABI U YEIIOBEKA, B IO3HAHUM NIPUPOJHBIX 3aKOHOMEPHOCTEU H
penIeHr TPOoOIeM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

- yOeXIEHHOCTH B 0COOOW 3HAUYMMOCTH XHMHUHU JUISI COBPEMEHHOW NMBHIIM3ALNU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWU HOBOM 0a3bl MaTepuaibHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
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00ECTIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/a U SKOJIOTHYECKH KOM(MOPTHOH KHU3HHU KaXKIOTO YJICHA
00I11eCTBa;

- ©CTCCTBEHHO-HAYYHOH TI'pPaMOTHOCTH: ITOHMMAaHHs CYIIHOCTH METOJOB TIO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4yaeMbIe 3HAHUSI IS
aHalM3a U OOBSCHEHHS SIBIICHHI OKPYXKAIOIIEro MUpa M NPOMCXOJSAIINX B HEM H3MCHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IIEJIbIO TOJYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

- CHOCOOHOCTH CaMOCTOSITENIbHO WCIOJB30BaTh XUMHUYECKHE 3HAHUS JUISl PEIICHUS
npo0JIeM B peabHBIX KU3HCHHBIX CHTYaIUsX;

- HHTEpeca K MO3HAHUIO U UCCIIEA0BATEIHCKON IEATEIIBHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUH TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

- WHTEepeca K OCOOCHHOCTSAM Tpylda B pa3myHbX cdepax mnpodecCHoHaTBHOU
NEeSITEITbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHble Pe3yibTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

- 3HAYMMBIC IS (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOUIMXCS MEXKIUCIHUILTMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIE0BaHuE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

- yHUBepcaJbHble YydeOHble JeiicTBUA  (TMO3HABaTeNbHbIE, KOMMYHUKAaTHBHbIEC,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOM KOMIETEHIIMH 00y4aroInuxcs;

- CIOCOOHOCTh  OOYyYaroOUIMXCS HCIIOJIb30BATH OCBOGHHBIE  MEXKIHUCUUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUAMM:

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

- CaMOCTOSITENIbHO (POpPMYyIUpPOBaTh M aKTyalIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMmaTpuBarth;

- ONpeneNiATh LEeNu JAEATeIbHOCTH, 3a/laBasi MapaMmeTpbl M KPUTEPUU MX JIOCTUKEHUS,
COOTHOCHTD PE3YJIbTATHI ICATEIEHOCTH C MTOCTABJICHHBIMHA IIEJISIMU;

- HCIIOJIb30BaTh NPU OCBOEHUM 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHbIe TPH3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OObSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBIICHUIA;

- BBIOMpATh OCHOBAHMS M KPUTEPUU JUIA KIACCH(PUKAIMH BEIIECTB W XHUMHUYECKHX
peaxkLuii;

- YyCTaHABIIMBATh MPUYNHHO-CIICJCTBEHHBIE CBSI3U MEX/TY H3y9aeMbIMHU SBICHUSMU;

- CTpOMTH JIOTMYECKHE pPACCYXAEHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, 110 aHAJOTUN),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYITHUPOBATH
BBIBOIbI M 3aKJIFOUCHMS;

- IPUMEHSITH B TIpoIlecce MO3HAHMUS, UCTIOIh3yeMbIe B XHMHUU CUMBOJIMUECKUE (3HAKOBBIE)
MO/IeIH, TPe0OPa30BbIBATh MOAETIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuuu — NpU peleHUH Y4eOHBIX
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IIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATh HAa3BaHHbBIE MOJEJbHBIE MPEICTaBICHUSL
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

- BJIaJIETh OCHOBAMH METO/I0B HAYYHOI'O [TIO3HAHUS BEIIECTB U XMMHUECKUX PEaKIINi;

- (opmynupoBaTh LI M 33Ja4d  MCCIEJOBAHUS, HCIOJIB30BaTh IIOCTABICHHbBIE U
CaMOCTOSITENILHO C(hOPMYyITUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

- BJAJETh HaBbIKAMM CaMOCTOSITEIIBHOIO IUIAHUPOBAHUSA U IPOBENEHUS YUEHHUUECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSITEIbHO
OPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

- npuoOperaTh OMNBIT YYEHHYECKOM HCCIeI0BaTEIbCKOW M IPOEKTHON JesATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

- OpUEHTHPOBATHCS B PA3JIUYHBIX HCTOYHUKAX MHGpoOpMalMU (HAYyYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTHUBOPEUUBOCTH;

- (hopMyIMpoOBaTh 3aMpoChl U NPUMEHATh DPA3JIUYHbIE METOABI MPHU IMOMCKE U OTOOpe
uH(popMaLuu, HEOOXO0AUMOM /1715 BBIIIOJIHEHUS YUE€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

- IpUOOpPETaTh OIBIT UCIOIb30BaHU UH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

- CaMOCTOATEJIBHO BBIOMPATh ONTUMANIbHYIO (POPMY MpeAcTaBICHUs HHPOPMALUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

- HUCINOJIb30BaTh HAyyHBId SI3bIK B KAuyecTBE CpEJICTBA NpHU paboTe € XHUMHUYECKOM
uH(popMalLMel: NPUMEHATh MEXIIpeIMeTHbIe ((pU3NYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

- MCII0JIb30BATh U IPE0OPaA30BHIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA HATJISAHOCTH.

OgiaeHne yHUBeEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

- 3371aBaTh BOMNPOCHI 110 CYIIECTBY 00CYX AaeMOM TEMBI B X0JI€ TUAJIOTa U/UIU JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

- BBICTYIIATh C MPE3EHTALIMEN PE3yJIbTaTOB MO3HABATEIBHOMN NEATEIbHOCTH, NOTYyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBIIOJHEHUU XUMHUYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peannzanuyu y4eOHOTo MpoeKkTa M (OPMYyJIHPOBAaTh BBIBOJBI MO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYX/IEHUS 1 00MEHa MHEHHSIMU.

Osgi1aieHHe YHMBePCAJIbLHBIMHU PerysiTHBHBIMH J1€iCTBUSIMH:

- CAMOCTOSITEIIbHO TUIAHUPOBATH M OCYILECTBIIATh CBOK MO3HABATENbHYIO JEATEIbHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeUlaraéMblii arOpuTM JIEHCTBUN TpU BBIOJHEHUM YYE€OHBIX M HMCCIENOBAaTENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

- OCYLIECTBJISITH CAMOKOHTPOJb CBOEH JIE€ATEIbHOCTM Ha OCHOBE caMoOaHaliu3a |
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC
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[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpaXaroT:

- c(hopMUPOBAHHOCTH TPEACTABICHUH O XUMHUYECKOW COCTaBJISIOMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XUMHUU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHUPOBAHUU
MBIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOW st
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpene;

- BJIAQJICHUE CHUCTEMOM XMMHMYECKHUX 3HAHMUU, KOTOpas BKIIOYAET: OCHOBOMOJArarolue
HNOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsE 000JI0YKa aToMa, MOJIEKYa, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YIJICpOIHBIA  CKEJeT,
GbyHKIMOHAIbHAS TPYIINa, pajuKal, H30MEpHUs, U30MEpPbI, TOMOJIOTUYECKUU P, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAlllue B OCHOBE MOHUMaHUS
MPUYMHHOCTH U CUCTEMHOCTU XMMHYECKUX SBJICHUM, (DaKTOJIOTMUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OJyYeHUHU 1 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOH J1eATENbHOCTH YEI0BEKa;

- chOpPMUPOBAHHOCTH YMEHHH  BBIABISATH  XapaKTepHbIE MPU3HAKU  TOHATHUH,
YCTaHaBIUBAaTh WX B3aUMOCBS3b, HCIIOJIL30BATh COOTBETCTBYIOIIME MOHATUS MPH ONUCAHUU
COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHNYeCKUX COEeTMHEHU;

- cOpMHUPOBAHHOCTh YMEHUH HCIOJIb30BAaTh XMMHUECKYI0 CHUMBOJIMKY JUJISl COCTABICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEILECTB
Y YpaBHEHUU XMMHYECKUX PEAKIWW, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHUS;

- chOpMHpPOBAHHOCTh YMEHUW  yCTaHABIWBATh  MPUHAJICKHOCTb  HM3YyUYEHHBIX
OpPTaHMYECKUX BEIIECTB MO HX COCTaBy U CTPOSHHUIO K OIpenelaEHHOMY Kiaccy/Tpymrme
COETMHEHUI (yrneBomoposl, KHCIIOPOJL u a3zoTcojepxKalne COETMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTh UM Ha3BaHUs MO CHCTEMaTUYeCKOW HOMEHKIIAType
(IUPAC), a Takxe MPUBOINTH TPUBHAJIbHBIC HAa3BAHUS OTCIBHBIX OPraHHYECKHUX BEIICCTB
(oTUJeH, TpOMWIIEH, aleTUJeH, JSTUJICHIJINKONb, TIulepuH, QeHon, dQopmanpaeru,
aleTalbJeTu]l, MypaBbUHas KHCIIOTa, YKCyCHas KHCIOTa, OJIEMHOBAas KHCIOTa, CTE€apUHOBAs
KHCTIOTa, TTI0K03a, (PPYKTO3a, Kpaxmall, eJUTI0JI03a, TIHUIIH);

- c(pOPMHUPOBAHHOCTh YMEHUS OMPEAENSATh BUABl XUMHUYECKOW CBSI3M B OPTaHMYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

- cOpMHUPOBAHHOCTh YMEHUSI MPUMEHATH IMOJOKEHUS TEOPUU CTPOCHHSI OPTraHUYECKUX
BemecTB A. M. bytiepoBa mist 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

- chOpPMHUPOBAHHOCTh YMEHHN XapaKTEepH30BaTh COCTaB, CTPOCHHUE, (HU3UYECKHe U
XUMHUYECKHE CBOMCTBA THUITMYHBIX MPEACTABUTENCH PA3IMYHBIX KJIACCOB OPTAaHMYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTHieH, OyraaueH-1,3, merunOyraauen-1,3, OeHsodn,
METaHOJ, ATaHOJ, ATHJIEHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHAsI U YKCYyCHast
KHCIIOTBI, TJIIOKO3a, Kpaxmai, LeJI0J03a, aMUHOYKCYCHas KHCIOTa), WIUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

- c(hOopMHpPOBAHHOCTh YMEHHS XapaKTepHU30BaTh HMCTOUYHHUKH YTJIIEBOJOPOIHOIO CHIPhS
(HedTh, TMPUPOHBIA Ta3, yroib), CHOCOOBI HUX MEPEepadOTKM W MPAKTUYECKOE MpPUMEHEHUE
MPOJYKTOB NEpepaboTKH;
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- c(hOpMHUPOBAHHOCTh YMEHUH MNPOBOJIUTH BBIYMCICHHUS MO XMMUYECKMM YPaBHEHUSIM
(mMacchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIMHU I10 HU3BECTHBIM
macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 HCXOAHBIX BEIECTB WM IIPOAYKTOB PEAKIIUHN);

- cOPMUPOBAHHOCTh yMEHHI BIIAJETh CHUCTEMOW 3HAHUKW OO0 OCHOBHBIX METOAAX
HAy4YHOT'O ITO3HAHUS, UCIOJIb3YEMbIX B XMMHUH IIPH U3YyYCHUH BEILECTB U XUMUYECKUX SBJICHUN
(HabmofeHne, W3MEpEHHe, OJKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CB3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

- c(popMHUPOBAHHOCTh YMEHUH COOII0IaTh IIPAaBUIIA MTOJIB30BAHUS XUMUYECKOH NOCYI0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MTPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

- ¢(hOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUH 3KCIIEPHUMEHT
(mpeBpallleHUs] OPraHUYeCKUX BEILECTB IPU HarpeBaHUU, NOJIY4YEHUE ATUICHA U U3YYEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JIeHaTypauusi O€JIKOB IpuU
HarpeBaHUU, 1IBETHBIE PEAaKLIUU OEJIKOB) B COOTBETCTBUU C NMPaBWJIAMHU TEXHHKH 0€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHHUEM, IPEICTABIATH PE3yJIbTaThI
XMMHUYECKOTO 3KCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pPEaKUUH U
(GopMyIMpOBATH BBHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

- c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3MPOBATH XUMHUUYECKYIO0 MH(OpMaIHIo,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCTBA MaccoBOil uHGopmanuu, IHTepHeT u apyrux);

- c(hopMHPOBAaHHOCTH YMEHHUI COOJIOJaTh MpaBWila SKOJIOTMYECKU LIEIECO00pa3HOro
NOBE/IEHUA B OBITY M TPYIOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI
ONpPENEIEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
pUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

- 151 o0y4aroIuXxcs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3710pPOBBS: YMEHUE MPUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHMSI BEILIECTB M XUMUYECKHUX SBJICHUII;

- JUIA cHemblX M cIaOOBHIAIIMX OOYYaIOLIMXCS: YMEHHE MCIIONIb30BaTh pelbeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KJJACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHuuyeckas XUMUS»
OTpaXKaroT:

- c(opMHpPOBAaHHOCTh TPEJCTABICHUNA: O XUMHYECKOH COCTaBJISIONIEH eCTEeCTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH MPUPOIbI, B (opMUpOBaHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pEIICHUS] TPAKTUYECKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

- BJIQJICHUE CHUCTEMOW XHWMHYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolue
MOHATHUS (XMMUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 2JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJICHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUh, pacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIUTHYECKAS] JUCCOLUMALUSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W TMPEBPAIIEHUS SHEPIUU MPH XUMHUUYECKUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
Jie)Kalye B OCHOBE IOHMMAaHWS TMPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHH,
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(aKTOJIOrMUECKUE CBEJCHHS O CBOMCTBAaX, COCTaBE, MOJyYEHUH U O€30MacCHOM HCIOJIb30BaHUU
BaXHEHMIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

- copMHUPOBAaHHOCTb yYMEHHUH  BBIABIATH  XapaKTepHbIE IPU3HAKA  IOHSATUH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATUS IPU ONMCAHUU
HEOPraHUYECKUX BEILECTB U MX IIPEBPALICHU;

- ¢(hOpMUPOBAHHOCTH YMEHHH HCIIOIB30BaTh XMMHUYECKYIO CUMBOIHUKY ISl COCTABIICHHS
GopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKMX BELICCTB (yrapHbId Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NHUPUT U
ApyTHE);

- Cc(OpMHPOBAHHOCTh YMEHUH ONpEAEATh BAJIEHTHOCTb M CTENEHb OKUCIICHUS
XUMHUYECKMX JJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BMJ XMMHMUYECKOH CBS3U
(KoBaJIeHTHas, UOHHAs, METaJNIN4ecKas, BOJOPOIHAs) B COCJUHEHUAX, TUI KPUCTAJUIMYECKON
peIIETKY KOHKPETHOTO BELIECTBa (aTOMHasi, MOJIEKYJIIpHasi, MOHHAsA, METa/NINYecKas), XapakTep
Cpelibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCIUHEHUM;

- chOpPMHPOBAHHOCTh YMEHHH YCTAHABIMWBATh TPHUHAUICKHOCTh HEOPTaHUYECKHUX
BEIIIECTB IO UX COCTaBY K OIpPEeIEHHOMY KJIACCy/TpyIIe COeIUHEHUN (IpOCThle BELlecTBa —
METaJIJIbl U HEMETAJUIbI, OKCH/JIbl, OCHOBAHUS, KUCIOThI, aM(OTEPHBIE THIPOKCHUIbI, COJIN);

- c(hOpMHUPOBAHHOCTb YMEHUH pacKpblBaTh CMBbICHI Iepuoaudeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
HPOTHOCTUYECKYIO (PYHKILINY;

- cOpPMHPOBAHHOCTh YMEHHH XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMsl XuMuuecKkux 3nemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH I10 nepuoaam U rpynnam [leproaudeckoi cucreMsl XUMUYECKUX d1emMeHToB [[. U.
Menneneena;

- cOpMHUPOBAHHOCTh YMEHHI XapakTepu3oBaTh (ONUCHIBATh) OOLIME XMMHUYECKHE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKHMHU BEIIeCTBAMU C TIOMOUIbIO YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

- c()OpMUPOBAHHOCTh YMEHHUS KJIACCUPUIMPOBATh XUMHUECKUE PEAKLIUU 10 Pa3IU4YHbIM
OpU3HaKaM (YUCIy W COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, YIaCTHIO KaTallu3aTopa);

- c(hOpMHUPOBAHHOCTb YMEHUN COCTaBJIATh YPaBHEHUs pPEaKLUUH pa3IUYHBIX THUIIOB,
MOJIHbIE W COKpalIEHHbIE YpaBHEHHUS peaklUid HOHHOIO OOMEHa, YYMTHIBas YCJIOBHS, INPHU
KOTOPBIX 3TH PEAKLUU YT 10 KOHLA;

- c(hopMHPOBAHHOCTH YMEHHI MPOBOJIUTH PEAKIMH, MOATBEPHKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaThb OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

- ¢(hOpMUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOTO OanaHca ATUX PeaKIHii;

- c(OPMHUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEeaKIiH
OT pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOrO PaBHOBECHS] B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (npunnun Jle latense);

- c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XMMHUUYECKHE MPOIECCHI, JIEKAIIUE B
OCHOBE MPOMBIIIUIEHHOTO MOJYyYeHUsI CEPHOM KHUCIOThI, aMMHAKa, a Takke chOpMUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;
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- c(hOpMUPOBAHHOCTb YMEHMH IPOBOAUTH BBIYMCICHHS C HCIOJIb30BAHUEM IOHATHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XHUMHUYECKHX
peaklMax, Macchl BellecTBa UM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLMH BEUIECTB, TEIUIOBOTO A(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

- cOPMUPOBAHHOCTh YMEHHI COOJIIO/IATh MPaBUIIa TOJIb30BAHUS XUMUYECKON MTOCYI0U 1
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBUM C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

- ¢(hOpMUPOBAHHOCTb YMEHHMH IJIAHUPOBAaTh U BBIIOJIHATh XUMHUYECKUH 3KCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEIEIIEHUE CpPEJibl
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOI'O MHIUKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE pEeakLUU Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3a7ay no temaM «Meramwiel» U «Hemeramibl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0€30I1aCHOCTH NPH 0OpallleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000pPYJOBAHUEM, NIPE/ICTABIISATh
pe3yabTaThl XUMHYECKOTO OSKCIIEPHUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

- c(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3MPOBATH XUMHYECKYIO0 HH(OpMAIHIO,
[OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
APYTHX);

- c(hopMHPOBAaHHOCTH YMEHHUI COOJIOJaTh MpaBWila SKOJIOTMYECKU LIEIECO00pa3HOro
NOBEIECHUA B OBITY M TPYAOBOM [EATENbHOCTH B LEJIAX COXPAHEHHS CBOETO 30POBbS U
OKpY’Karollel MPUPOJHOM Cpelbl, 0OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha KUBbIE OPraHU3MbI
onpeAenEéHHbIX BEUIECTB, MOHMMAas cMblca nokasarens I1JIK, nmoscHATe Ha mpumepax crocoObl
YMEHBUICHUS U NPEeOTBPAILEHHs UX BPEAHOIO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

- s 00yYaromuXxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI: YMEHHUE NMPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

- JUIsl clemlblX M ClIa0OBUASIIMX OOYyYaroIIMXCS: yYMEHHE HCIOJIb30BaTh peibeHO-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpoHHbIe (L1 (ppoBbIE)

Ne n/n NMPOrpaMMblI Bcero KOE;;%‘:)T:LW Hpa;caTﬁyziclKne o0pa3oBaTejbHbIE PeCypChl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
11 Teopn cTpocrina opraeckix 3 s/ esson.acedemy
coemumenii A. M. Byrieposa content.myschool.edu.ru/04/10
Wtoro no pazneny 3
Pa3nes 2. Yraesogopoasl
2.1 [Ipenenbubie yraeBOAOPOABI — aJTKAHbBI 2 hitps://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHble yriaeBo10pOIbL: https://| esson.academy-
2.2 AJIKEHBI, aJIKaJIMEHBI, AIIKHHEI 6 1 content.myschool.edu.ru/04/10
2.3 ApoMaTu4ecKue yriieBoAOpOIbI 2 hitps://lesson.academy-
content.myschool.edu.ru/04/10
24 [IpupoHbIE NCTOYHUKH 3 1 https://| esson.academy-
YIJIEBOJIOPOIOB M UX TepepaboTka content.myschool .edu.ru/04/10
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kammue oprannyeckue coelnHeHus
https://| esson.academy-
31 Crprel. Dexon 3 contenrt). myschool .edu.ru/\(/)4/ 10
3.2 Aunbaerunsl. KapOOHOBBIE KHCITOTHI. 4 1 https://| esson.academy-
CrnoxHble 3¢upbl content.myschool.edu.ru/04/10
https://| esson.academy-
33 YTACBOEI 3 1 contenrt). myschool.edu. ru/\C/)4/ 10
Hroro mo paszneny 13

Pa3nen 4. AzoTcoaep:kamme opraHudecKue coeIMHeHUus
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

https://|esson.academy-

4.1 AMuHEI. AMUHOKUCIIOTEL benku 3 content.myschool .edu.ru/04/10
Hroro mo pazaeny 3
Pa3zgea 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 1 Conret:]?acgi.a;fm&lo
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 24 3 2
[TPOIT'PAMME
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne m/n NMPorpamMmbl Bcero KO};Z%‘:)T:BW Hpa}:‘;g:iicllme o0pa3oBaTe/ibHbIE PeCypChl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuit
11 3akoH u [leproandeckas cucrema 3 https://|esson.academy-
XUMHYECKHX di1eMenToB JI. 1. content.myschool.edu.ru/04/11
MenpaeneeBa
12 Crpoenue BeriecTBa. MHOrooOpasue 4 https:.//lesson.academy-
BEIIECTB content.myschool.edu.ru/04/11
https.//| n. -
1.3 XUMHYECKUE PEAKIIUU 6 1 1 Contetlgﬁ).srééssﬁgol ?gdi?.?rlrl\(/)ﬂll
Wtoro no pazneny 13
Paznea 2. Heoprannueckasi XuMust
https.//|esson.academy-
21 Merauist 6 1 1 conten? myschool.edu. ru/\(g4/ 11
https.//|esson.academy-
2.2 Hemeraer 9 1 1 contenrt). myschool.edu. ru/\(/)4/11
23 CBsI3b HEOPTAaHUYECKUX M OPTaHUYECKUX 5 https://| esson.academy-
BEIICCTB content.myschool.edu.ru/04/11
Hroro no paszneny 17
Pa3znen 3. XuMus u :Ku3Hb
31 XUMUS U )KU3HDb 4 hitps://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 24 3 3

[NPOT'PAMME
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ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpHBII HHCTPYKTAXK IO
oXpaHe TpyJa Ha pabouem
Mmecre. [Ipeamer opraHrnyecKon
XUMHUH: €€ BO3HHUKHOBCHUC,
pa3BUTHE U 3HAUCHKC B
IMMOJIYYCHHHU HOBBIX BCIICCTB U
MaTepuasoB.

Teopus crpoeHus
OPraHUYECKHX COCTUHEHUN A.
M. bytneposa, €€ OCHOBHBIE
nosioxkeHus. CTpyKTypHbIe
¢dopmyisl. ['omonorus,
n3oMmepus. XUMHYECKas CBA3b
B OPTaHUYECKUX COEAUHEHUSX
— OJJMHApHBIE U KpaTHbIE
CBSI3U.

KoanuecTBo 4acoB

Jlara
U3y4YeHH s

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

aH | ¢akr

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPChI

https://|esson.academy-
content.myschool.edu.ru/04/10

https://| esson.academy-
content.myschool.edu.ru/04/10

IIpencraBnenue o
KJIacCU(UKALIUN OPTAHUYECKUX
BemecTB. HoMeHknaTypa
OPraHUYEeCKUX COCIUHEHUH U
TPUBHUAJIbHBIE HA3BAHUS
BAKHENIIUX TIPEACTABUTEIICH
KJIACCOB OPTraHMYECKUX

https://| esson.academy-
content.myschool .edu.ru/04/10
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BCIICCTB.

AJIKaHBI: COCTaB U CTPOCHHUE,

https://|esson.academy-

4 TOMOJIOTHYECKUH PSJIL. content.myschool.edu.ru/04/10
Meran u 3TaH — npocTelme
MIPEICTAaBUTEIH ATKAHOB:
5 busnyecKre U XUMHUECKUE https.//lesson.academy-
CBOICTBA, HAX0XKIEHUE B content.myschool.edu.ru/04/10
MIPUPO/IE, TIOJYUYCHUE U
MIPUMCHCHHE.
6 AJIKEHBI: COCTaB M CTPOCHHUE, https://| esson.academy-
TOMOJIOTHYECKUH PSI. content.myschool.edu.ru/04/10
DOTHJICH Y TIPOITHJICH —
IIPOCTEUIINE NTPEICTAaBUTEIN
ANKEHOB: (DU3UYECKUE U
XHMHYECKHE CBOMCTBA
7 (peakiuu THAPUPOBAHUS hitps://| esson.acadermy-
’ content.myschool.edu.ru/04/10
TaJIOTCHUPOBAHMSI,
TUApaTaIlH, OKUCICHUS U
MOJIMMEPU3AIIH ), TOTy4YeHUE
Y IPUMECHEHUE.
Texymuii ”HCTpYKTax 1o
oxpase Tpyna. IlpakTuueckas
8 ppa60Ta13\nyH1. «HponytleHI/Ie hitps://| esson.acadermy-
content.myschool.edu.ru/04/10
STUJICHA U U3yYEHUE €TO
CBOMCTB»
Ankanuensl: OyragueH-1,3 u
MeTuiOyTaaueH-1,3: crpoenue,
Ba)KHEHIITNE XUMHUYECKHE
9 CBOICTBA (peaKius hitps://lesson. acadeny-
content.myschool.edu.ru/04/10
nonuMepu3zanun). [lonyuenune
CUHTETHUYECKOTO KayuyKa H
PE3HHEI.
10 AJIKMHBI: COCTaB U https.//|esson.academy-
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0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHUH PSII.
AnetuieH — npocTenmui
IPE/ICTABUTEIb ATIKUHOB!
COCTaB, CTPOCHHE, PU3NIECKUE
¥ XMMHUYECKUE CBOWCTBA,
HOJIy4eHHE U TPUMECHEHHE.

content.myschool.edu.ru/04/10

Brrunciienus 1o ypaBHEHHIO

https://|esson.academy-

n XUMHYECKON peaKIiuu content.myschool.edu.ru/04/10
Apensl. ben3zoi: cocras,
CTpoeHue, (pu3ndecKue u
XHUMHUYECKHE CBOWCTBA,
NOJIyYCHUE ¥ TPUMEHEHHE. https://l esson.academy-
12 Tonyox: cocras, crpoenue, content.myschool.edu.ru/04/10
(bu3nUYecKre U XUMHUCCKUEC
CBOWCTBA, MTOJIyYCHHUE U
IpUMeHeHne. TOKCUYHOCTh
apeHOB.
I'eneTrueckas cBs3b
13 YIJI€BOZOPO/IOB, https:.//lesson.academy-
NPUHAISKANINX K PA3THYHBIM content.myschool.edu.ru/04/10
KJlaccam
[TpupoaHbIE HCTOYHHUKH
yriieBoopoaoB. [IpuponHslit
ra3 ¥ MOIMyTHbIC HEPTIHBIC https://l esson.academy-
14 rassl. Hegs 1 e€ . content.myschool .edu.ru/04/10
npoucxoxaenue. KameHHbIi
yroJib ¥ MPOAYKTHI €TI0
nepepadoTKH.
CrniocoOsI iepepaboTku HeTH:
15 HeperoHKa, KPEeKHHT https://| esson.academy-

(TepMHUYECKHIA,
KaTaJIUTHYECKUI ), TUPOJIU3.

content.myschool .edu.ru/04/10
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[IponyxTsl nepepaboTKH
He(TH, X IPUMEHEHUE B
MPOMBIIIJICHHOCTH U B OBITY.

16

17

18

19

20

21

KontponsHnas padora Nel mo
TeMe «YTIICBOIOPOIBD»

IIpenenpHbIe OTHOATOMHBIE
cnupThl. MeTaHoII U 3TaHOII:
CTpoeHue, pusnueckue u
XUMHYECKHE CBOMCTBA,
npuMeHeHue. Bonopoansie
CBSI3U MEXIY MOJIEKYJIAMHU
cnupToB. [eficTBue MeTaHoIIa
Y 9TAHOJIa Ha OPraHNu3M
YEJI0BEKA.

MHOroaToMHBIE CITUPTHI.
DTUIICHTJIUKOJIb U TJIUICPUH:
cTpoeHue, pusndeckue u
XUMHYECKHE CBOMCTBA.
JleiicTBre Ha OpraHU3M
yenoseka. [[pumenenue
TIIMLEPUHA U ATHIICHTIIUKOJSL.
DEeHOJI: CTPOCHUE MOJIEKYIIBL,
(busznuecKkrue 1 XUMHUYECKHe
cBoMcTBa. TOKCUIHOCTD

¢denona. [Ipumenenue genona.

AJIBI[CFI/IJ]LI 1 KCTOHEI.

dopmanbaeru, aleTaibIeru/l;

CTpoeHue, pusnueckue u
XHUMHYECKHE CBOMCTBA,
NOJIy4EeHUE U TPUMEHEHHE.
OAHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIEC KHCIIOTHI.
MypaBbuHas U yKCyCHas

https://|esson.academy-
content.myschool.edu.ru/04/10

https://| esson.academy-
content.myschool.edu.ru/04/10

https://|esson.academy-
content.myschool.edu.ru/04/10

https://| esson.academy-
content.myschool.edu.ru/04/10

https://| esson.academy-
content.myschool .edu.ru/04/10

https://lesson.academy-
content.myschool.edu.ru/04/10
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KHCJIOTBI: CTPOEHHUE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA, ITOJIy4YEHUE U
IIPUMEHEHHE.

Tekyluii THCTPYKTaX 10
oxpane Tpyna. [Ipaktuueckas

https://|esson.academy-

22 pabota Ne 2. «CBoiicTBa content.myschool.edu.ru/04/10
pacTBOpa YKCYCHOM KHUCIIOTBI»
s CreapuHOBas U 0JEMHOBAA https://l esson.academy-
KHCJIOTHI KaK MPECTaBUTEIIN
BBICIINX KapOOHOBBIX KHUCJIOT. content.myschool.edu.rw/04/10
MBpbita Kak COJIA BBICIIIUX
https:.//|esson.academy-
24 KapOOHOBbIX Kpeaor, X content.myschool.edu.ru/04/10
MoloIIIee IeCcTBHE
CrnoxHuble 3(upbI Kak
o5 IIPOM3BOIHBIE KAPOOHOBBIX https.//lesson.academy-
KUCIIOT. ['MapOITN3 CII0KHBIX content.myschool .edu.ru/04/10
3¢upoB.
Kupsl. I'maponus xKupos. Ny .
2 Hpumicncree xpos. content mysshool ecuI010
buonoruueckas posib >KHPOB. ) =
YrieBoasl: coCTaB,
knaccudukanus. [ mrokosa:
0COOEHHOCTH CTPOEHUS,
U3UYECKUE U XUMUYECKHE
27 (pCBoﬁCTBa, HaxO)KIEHHE B hitps:/l esson. academy-
content.myschool.edu.ru/04/10
MpUpoO/ie, TPUMEHEHNE,
Ouosioruueckas poib.
®otocunTe3. PpyKTO3a KaK
M30Mep TITFOKO3HI.
Kpaxman n nemnrono3a kak https://l esson.academy-
28 IIPUPOIHBIE TOJTUMEPHI. ' '

Ctpoenue kpaxmana u

content.myschool.edu.ru/04/10
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Heutr0J1036l. Puznyeckue u
XUMHUYECKHUE CBOICTBA
Kpaxmaja.

KontponsHas padora Ne2 mo

https://|esson.academy-

29 Teme «Kucnoponconepkaiie content.myschool.edu.ru/04/10
OpPraHUYECKUE COCAUHEHUS»
30 AMUHBL: METWJIAMUAH U aHWINH hitps:/lesson. academy-
content.myschool .edu.ru/04/10
AMMHOKHUCIOTHI KaK
amM(OTepHbIE OPTaHUIECKHE
coennHenus. Ousnueckue u
. https.//|esson.academy-
31 XMMITHECKHE CBOMCTEA content.myschool.edu.ru/04/10
aMHHOKHCJIOT. bruomgornueckoe
3HAYCHUE aMUHOKHUCIIOT.
IlenTuael.
benku xak nmpupoaHbIC
BI)ICOKOMOJ'IGKYJ'IHPHI)IG
coenuHenus. Ilepsuynas,
BTOpUYHAS U TPETUYHAS https://l esson.academy-
32 CTPyKTypa ? CITOB- content.myschool.edu.ru/04/10
XuUMHUYECKHEe CBOMCTBA OCIKOB:
TUAPOIH3, ACHATYpaIus,
KaueCTBEHHBIE PEaKIINH Ha
OeJIKU.
OCHOBHBIC IIOHATUA XUMHUU
BBICOKOMOJIEKYJISIPHBIX
coenuHeHuii. OCHOBHEIC
33 J?VIGTOI[BI CUHTE3a hitps://lesson.academy-
content.myschool.edu.ru/04/10
BBICOKOMOJIEKYIAPHBIX
COEIMHEHU I — TOMTUMEPU3AIIHS
Y MIOJIMKOHIEHCaIs.
3 KontponbsHas padota Ne3 o https://| esson.academy-

Teme "A3oTcoaepxkanine

content.myschool .edu.ru/04/10
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OpraHUYEeCKUE COCTUHEHUSI.
BricokoMoekysipHbIe
coenmuaeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

28




11 KIIACC

w/n Tema ypoka

KoauuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

padoThI

Jara
HU3y4YeHHS

IpakTuyeckue

wian | d¢akr

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PecypChl

IToBTOPHBIN HHCTPYKTAX 10
OXpaHe TpyZa Ha paboueM

MecTe. XUMUUYECKUU DIIEMEHT.

1 ATtoM. SInpo aToMa, H30TOMBI.
DJeKTpOHHAas 000JI0YKa.
ATtomHbIe opOuTany, S-, p-, d-
AJIEMEHTHI. DJIEKTPOHHAS
KOH(UIrypauus aTOMOB.

[Tepuonuueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHYECKHX d1eMeHToB /1. M.
> Menneneena. CBs3b
MEPUONYECKOTO 3aKOHA U
Ilepronueckoi CUCTEMBI C
COBPEMEHHOM Teopuen
CTPOECHUS AaTOMOB.

https://| esson.academy-
content.myschool.edu.ru/04/11

https://|esson.academy-
content.myschool.edu.ru/04/11

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMHU
3 IPOCTHIX U CJIOXKHBIX BEIIECTB
10 TPpyNIam U Mepuoam.
3HaueHUe NepUoINIECKOTO
3aKOHa B Pa3BUTHH HAYKH.

1

https://lesson.academy-
content.myschool.edu.ru/04/11

CrpoeHnue BemecTna.
4 XuMudeckas CBI3b. BUIbI
XUMHYECKOH CBSI3H.
Mexanu3mbl 00pa3oBaHMs

https://| esson.academy-
content.myschool .edu.ru/04/11
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KOBAJICHTHON XMMHYECKOM
cBsi3u. BojpopoaHas cBsi3b.
BaneHTHOCTD.
DJIEKTPOOTPULIATEHHOCTD.
CreneHb OKHUCIICHHS.

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS.
3aKO0H IIOCTOSHCTBA COCTaBa
BelllecTBa. T UMbl
KPUCTAJUIMYECKUX PELIETOK.
3aBHCUMOCTh CBOMCTBA
BEIIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.
[ToHsiTHE O TUCTIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJIJIOUTHBIE PACTBOPBHI.
MaccoBast 10115 BEIIeCTBA B
pactBope
Knaccudukanus
HEOPraHWYECKUX COCTUHEHUN.
Homenkiarypa
HEOPraHWYECKUX BEIIECTB.
I'eHeTnueckas CBSI3b
HEOPraHWYECKUX BEIIECTB,
MPUHAUISKALUX K PA3TMYHBIM
KJIaccaM.

XuMHu4decKas pcaKknus.

https://| esson.academy-
content.myschool.edu.ru/04/11

https://| esson.academy-
content.myschool.edu.ru/04/11

https://|esson.academy-
content.myschool.edu.ru/04/11

Knaccudukanms xumMmuaeckux
peaKurii B HEOPTraHUYECKOU U
OPraHMYEeCKOW XUMHH. 3aKOH
COXPAHEHHUSI MACChl BELIECTB,
3aKOH COXPaHEHHS 1
MPEBPALLECHUS SHEPTUU [IPU

https://lesson.academy-
content.myschool.edu.ru/04/11
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XUMHYCCKUX PCAKIHUAX.

10

CkopocTh peakuuu, eé
3aBUCUMOCTB OT Pa3InYHbIX
¢dakropoB. ObpaTuMbIe
peakuuu. XuMUYECKOe
paBHOBecue. DakTOpHI,
BIIMSOIINE HA COCTOSIHUE
XUMHUYECKOT'0 PAaBHOBECHSI.
[Tpunuun Jle [larense.

Texymuii UHCTPYKTaX M0
oxpane Tpyzna. [Ipaktuueckas
pabota Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA
CKOPOCTb XUMUYECKOU
peaxum»

https://| esson.academy-
content.myschool.edu.ru/04/11

https://| esson.academy-
content.myschool.edu.ru/04/11

11

DIIEKTPOTUTHIECKAS
nucconuanusi. CUibHbIE U
cnabbie anekTpoauThl. Cpena
BOJIHBIX pacTBOpOB. [IoHsATHE O
BOJIOPOJTHOM TTOKa3aTee
pactBopa. Peakiiuu noHHOTO
oOMmeHa. ['maponus
OpPTaHHYECKUX H
HEOPTraHMYECKUX BEIIECTB

https://|esson.academy-
content.myschool.edu.ru/04/11

12

OKHUCIMTENIBHO-
BOCCTAHOBUTEJIHLHBIC PEAKITHH.
[TonsiTHe 006 >neKTponm3e
pacIyIaBOB U PaCTBOPOB COJICH

https://| esson.academy-
content.myschool .edu.ru/04/11

13

Kontponbnas padota Nel o
TeMe «TeopeTudyeckre OCHOBBI
XUMHUN».

https://| esson.academy-
content.myschool .edu.ru/04/11

14

Meramnsl. [Tonoxenue
MeTtasuioB B [lepuoanyeckon

https://| esson.academy-
content.myschool .edu.ru/04/11
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CUCTEMC XUMHNUYCCKHUX

Oco0OeHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YEK
aTOMOB METAaJLIOB.
OO6mue ¢puznueckre CBOMCTBa
MeTauioB. CIiaBbl METaJIOB.

anemenToB /1. V1. Menpaeneena.

15

16

DNEKTPOXUMHUUECKUH psifg
HarpspKeHUH MetauioB. O0mue
CIOCOOBI MOYUYESHUS] METAILJIOB.
[IpuMmeHeHre METaIIOB B OBITY

H TEXHHKE.

XUMHUYECKUE CBOMCTBA
BOKHEUIIINX METAJIOB (HATPHH,

https://|esson.academy-
content.myschool.edu.ru/04/11

17

KaJluii, KaJIbIIiii, MarHui,
ATFOMUHHN) U UX COSTUHEHUH.
XHUMHYEeCKHE CBOMCTBA
BOKHEUIITUX METAILIOB (XpOM,
MeIb, ITUHK, JKEeJIe30) U UX

COCTUHEHUH.

Texymui HHCTPYKTaX 10

https://| esson.academy-
content.myschool.edu.ru/04/11

https://|esson.academy-
content.myschool.edu.ru/04/11

18

oxpane Tpyzaa. [Ipaktuueckas
pabota Ne 2. "Pemienue
AKCTIEPUMEHTAIILHBIX 33/1a4 10
Teme «Metamp»"

https://|esson.academy-
content.myschool.edu.ru/04/11

19 KonTponpnas padora No2 mo https:.//lesson.academy-
teme "MeTaisr" content.myschool.edu.ru/04/11
Hewmeramnsi. Ilonoxenne
HemeTauioB B [lepuoanueckoit
20 CHCTEME XUMHYECKUX

anemenToB 1. . Menneneepa
1 0COOCHHOCTH CTPOEHUS

aTOMOB.

https://| esson.academy-
content.myschool .edu.ru/04/11

32


https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

dusnueckue cBOMCTBa
HEMETaJUIOB. AJUTOTPOIIHS

https://| esson.academy-

21 HEMETAJIOB (Ha IPUMEPE content.myschool.edu.ru/04/11
KHCJIOPOJIa, cepbl, hocdopa u
yIiiepoia)
XUMHUYECKUE CBOWCTBA
BO)KHEHIINX HEMETAJUIOB
29 (raJIOreHOB, Cephl) U X https://| esson.academy-
coeIMHEHHU (OKCH/IOB, content.myschool.edu.ru/04/11
KHCIIOPOJICOICPIKAIUX KUCIIOT,
BOJIOPOJIHBIX COSIMHEHHIA).
XUMHUYECKUE CBOMCTBA
BOKHENIIMX HEMETAJIJIOB
23 (azota, ochopa) 1 ux https.//lesson.academy-
COeIMHEHU# (OKCH/IOB, content.myschool.edu.ru/04/11
KHCJIOPOJICOICPIKAIIUX KHCIIOT,
BOJOPOJHBIX COETUHEHH).
XUMHUYECKUE CBOMCTBA
BR)XHEUIINX HEMETAJUIOB
o4 (yrieposa 1 KpeMHUS) ¥ UX https://| esson.academy-
CoeMHEHHUH (OKCUIOB, content.myschool.edu.ru/04/11
KHCIIOPOJICOICPIKAIUX KUCIIOT,
BOJIOPOJIHBIX COETMHEHHIA).
[MpumeHeHre BaxKHEHIITHX https://| esson.academy-
25 .
HEMETAJIJIOB U UX COEIUHEHUI content.myschool.edu.ru/04/11
O0600611eHre U cUCTeMaTH3alus
3HaHui Mo Teme «HemeTtamisy.
26 Brruncnenus no ypaBHeHUsAM https://lesson.academy-
N content.myschool .edu.ru/04/11
XUMHYECKUX PEaKIuil 1
TEPMOXUMHUYECKUE PACUETHI
TexymHit HHCTPYKTaoK 1o https:.//lesson.academy-
27 oxpane Tpyzaa. [Ipaktuueckas

pabota Ne 3. «Pemienue

content.myschool .edu.ru/04/11
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3KCHepI/IMeHTaJIBHbIX 3a1a4 I10
Teme "Hemeramier'"»

Kontposbnas padota Ne3 o

https://| esson.academy-

28 teme «Hemeraib» content.myschool.edu.ru/04/11
Heoprannueckue u
29 OpPraHUYeCKUE KUCIIOTHI. https.//lesson.academy-
Heopranudeckue u content.myschool.edu.ru/04/11
OpraHUYEeCKHUEe OCHOBAHUS
AMdoTepHbIe HeoOpraHN4eCcKHe
Y OPTaHUYECKUE COCTUHEHUSI. https://l esson.academy-
30 P'enemiieckas cassh content.myschool.edu.ru/04/11
HEOPTaHUYECKUX H
OpPraHUYECKUX BEIIECTB
Ponpb xumun B obecrieueHUN
31 SKOIIOTHHCCKOH, . https://| esson.academy-
PHEPTETHHCCIOM H TTHIICBOR content.myschool.edu.ru/04/11
0€30MacHOCTH, pa3BUTUHU
MEIUIITHBI
[Ipencranenus: 06 oOmUX
HAyYHBIX TMPUHIUTIAX
MPOMBIIIITIEHHOTO MOy 1eHHA https://l esson.academy-
32 BaKHeWIIMX BenlecTB. [lonsTue content.myschool.edu.ru/04/11
0 HAayYHBIX METOJIaX ITO3HAHUS
BEIIIECTB U XUMHUYECKHIX
peaKkuuid.
23 YenoBek B MUpE BEIIECTB U https://| esson.academy-
MaTepHaoB content.myschool .edu.ru/04/11
XuMHUS U 3I0POBBE YETIOBEKa:
MIPaBHJIa UCTIOIH30BAHUS https://l esson.academy-
34 JIEKapCTBEHHBIX MPENapaToB,

npenapaTroB ObBITOBOM XUMHUU B
MOBCETHEBHOM KHU3HH.

content.myschool .edu.ru/04/11
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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