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INOACHUTEJIBHASA 3ATINCKA

[IporpaMmma 1Mo XMMHHM Ha YPOBHE CpeaHero ooOimero obOpazoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoi
Deneparumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eliepanbHOi 00pa30BaTeIbHON MPOrPaMMbl
cpennero oo6mero ooOpazoBanuss (POII  COO), mnpencraBieHHsix B DenepaibHOM
rocymapcTBeHHOM oOpaszoBarenbHoM cranmapre. COO, ¢ yu€rom Konmenuuu mpernonaBaHus
yuebHOoro mpeamera «XuMmHs» B 00pazoBaTelbHBIX opraHusauusx Poccuiickoit Denepanui,
pean3yIoUIMX OCHOBHbIE 00OPa30BaTEIbHbIE IPOrPAMMBI, U OCHOBHBIE MOJ0XKeHUs «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
npaButenabcTBa PO o1 29.05.2015 Ne 996-p) ) .

OCHOBBI TOAXO/0B K pa3pabOTKe MPOTrpaMM IO XUMHUHU, K OTIPEICTICHUIO O0IIeH cTpaTeruu
oOydeHus, BOCIIUTAHUS U OOy4deHUs, MpoBedeHUs yueOHOro mpeamera «Xumus» g 10-11
KJIacCOB Ha 0a30BOM YPOBHE pa3BUTHs, COCTaBJIEHbl KOHIeNTYyanbHble nonoxeruss PI'OC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeNiel, COJep)KaHUs, pe3ylbTaToB oOOydeHus U TpeOOoBaHHM K
00yUYEHUIO. BBIITYCKHUKOB.

XuMudeckoe  0o0pa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeo0pa3oBaTeIbHON
OpTraHM3aINy, SBISETCS YacThio WX oOpasoBaHHOCTH. OHO oOecrieunBaeT 3aBEPINAONIUN dTal
pealu3aluu Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KJIFOYEBBIX LEHHOCTEH, MPHHIIMIIOB
LEJIOCTHOCTA CHUCTEMbl XHUMHUYECKOTO O0O0pa3oBaHUs. OTH IIEHHOCTH KacaloTCsA IO3HaHUS
COJTHEYHOM MPHUPOJABI, MUPOBO33pEHUsI U (POPMUpPOBaHUS O0IIEH KyIbTYphl UETOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K €ro 3JI0POBBIO U MPHUPOJHON cpene. Peanuzyercs
XUMHYecKoe o0pa3oBaHHE Y4YalllUXCsi Ha ypPOBHE CpeAHero oO0Iiero oOpa3oBaHHS B paMKax
y4aeOHOTro npeaMera « XUuMHUs», COIEPKAHNUE U MOCTPOCHHE KOTOPOTO HEOOXOIUMO B IIpOorpaMMme
M0 XMUMHH C Y4ETOM ChenupuKku HayKu XUMHH, €€ 3Ha4eHHs B TO3HAHWU TMPUPOILI U B
MaTepUaIbHOM JKU3HU OOIIECTBA, a TAKXKe C YYETOM YCTAHOBJICHHBIX II€J€H M ClIeIOBaHUS. ,
XapaKTepU3YIOIINEe COBPEMEHHOE COCTOSIHHME CHCTEMBI CpeIHero o0miero oOpa3oBaHHS B
Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI HAyKU UTPAeT 0COOYIO POJIb B COBPEMEHHOW IIUBUIIM3AINH, B
CO3/1aHMM HOBOM 0a3bl MaTepHalbHON KyIbTypbl. OHa BHOCUT CBOM BKJIAJ] B CTYIIEHU Pa3yMHOI'O
HAyYHOTO MBIIIJICHUS, CO3[JaHUE LIEJIOCTHOTO IPEACTaBICHUS 00 OKpYy)KalolleM MHpe Kak O
€AMHCTBE NPHUPOJABI U YEIOBEKAa, KOTOPOE CYIIECTBYET B XHMHUU Ha OCHOBE IIOHUMaHUs
BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aMMOCBS3EM MEXAY CTPOECHUEM
BEIIIECTB, UX 3aKOHOMEPHOCTHIO M BO3MOKHBIMHU 00JIACTSMHU CYIIECTBOBAHMUS.

TecHO B3aMMOJEUCTBYS ¢ IPYTUMU Pa3BUTBIMU HAYKaMH, XMMHS CTaJla BEAYLIEH 4aCTbIO
MHPOBOM KYyJBTYpPBI, CO3J1aBast YCIOBHUS I JTOCTUKEHUS TPYAOBOIO yCIIeXa M KU3HHU KaXKJI0Tro
wieHa oOuiectBa. CoBpeMeHHas XMMHUS KaKk Hayka co3ujaTesibHas, Kak HayKa C BBICOKHMU
TEXHOJIOTUSIMH, HAIpaBICHHBIMU Ha pelleHHe MpoOJeM pa3BUTHs YelIOBEYeCTBA — CHIPHEBOIA,
HHEPreTHUECKOH, MUIEBOM, O€30MaCHOCTH U OXPaHbl 3/I0POBBS.

B cooTBeTcTBHMM ¢ OOmMMMM KaTETOPUSMU W TIPUHIIMIIAMU CpeaHee oOIiee oOpa3oBaHUE
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
UCKJIFOUUTENIHO Ha OOLIEKYJIbTYPHYIO IOJAIOTOBKY OOYYarOLIMXCs, HEOOXOAMMOE MM JJs
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHPOB, MOCTEIIEHHOE BKIIOYEHHWE B JKU3HB COLIMYMA,
POAOJKEHHE 00pa30BaHMsl B Pa3INYHbBIX O0JIACTSX. , HE KaCAWTECh HEMOCPEACTBEHHO XUMHUH.

CocTaBnsiiolmuMHy npeaMeTa « X uMus» sIBISIOTCS 6a30BbIe Kypehl — «OpraHnndeckast XUMHs»
u «O011as 1 HeOpraHMUECKAast XUMUS», OCHOBHBIM KOMITOHEHTOM COZCPKAHUS KOTOPBIX SBISIOTCS



OCHOBBI HAYKH: CUCTEMA 3HAHUH MO HEOPTraHUYECKON XUMUH (C BKJIIIOUEHHEM 3HAHUM 110 XUMHUH)
u o0uieil oprannyeckoil xumMuu. @OPMUPOBAHUE JAHHBIX CUCTEM IPU U3YYEHHH OOBEKTa JaeT
BO3MOXHOCTh PAacCCMOTPETh BCE MHOTrooOpas3usi BEIIECTB Ha OCHOBE OOMMX OOBICHEHHIA,
COJIHEYHOM HEPTruu U TEOPUU XUMUHU.

Crtpykrypa conepkanus KypcoB — «Opranndeckast xumusi» u «O01as U HeopraHudeckas
XUMHS» CPOPMHUPOBAHA B MPOrpaMMe 110 XMMHUU HA OCHOBE CHCTEMHOT'O MOIXO0Aa JUIS U3YyYCHUS
yueOHOro Martepuaiga M OOYCIIOBJIEHA MCTOPUYECKM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHUI Ha
OINPE/ECIICHHBIX TEOPETUYECKUX YpOBHAX. MTak, B Kypce OpraHMYecKOd XUMHHM OCHOBHbBIE
HCCJIE0BAHUS TPOBOJATCA HA YPOBHE KIACCHUYECKMX TEOPHIl, OCHOBAHHBIX HA PE3YyJIbTATaAX
COEIMHEHUH, a TAK)KE HAa YPOBHE XUMUYECKUX CTEPEOTUYECKUX MIEKTPOHHBIX U MPEACTABIECHHBIX
0 TMOCTPOEHHUH BellecTB. VccinenoBanus, u3ydaeMble B Kypce BEIECTB, OTHOCSTCS K 00lacTu
pa3BUTHUSL — OT YIJVIEBOJAOPOJOB 1O CIIOKHBIX OMOJIOIMYECKMX AaKTHBHBIX BellecTB. B xoxe
pa3BUTHS OPraHUYECKONW XMMHH IOJIYy4eHbI COPMHUPOBAHHBIE HA YpOBHE 0a30BOro 0OILEro
00pa3oBaHUs IEpPBOHAYAIBHBIC MPEJCTABICHUS O XMMHUYECKHX CBS3SX, KJIACCH(PHKAIIMOHHBIX
MPU3HAKaX BELIECTB, B 3aBUCUMOCTH OT CBOMCTB BEILIECTB OT UX YCTOMYMBOCTH, O XUMHUYECKOIO
COCTOSIHUSL.

[Ton HOBBIM yTJIOM 3peHUS Ha NpeaAMET «XUMHUs» 0a30BOr0 YPOBHS, U3y4aeMblii HA YPOBHE
6a3oBoro ooOuiero oOpa3oBaHUs, TEOPETHUYECKHH MaTepual M (DaKTOJIOTMYECKHUE JaHHBIE O
BEIIECTBAX M XMMHUYECKHUX SBICHHAX. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHHuecKas
XUMHUS» 00YYaroIUMCs MPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPHOAMYECKOrO
3aKOHA C OOILETEOPETUUYECKUX M METOJI0JIOTMUECKUX IMO3ULUH, IIy0)Ke MOHSTh HCTOPUYECKOE
M3MeHeHne (QYHKIUI 9TOro 3aKoHa — OT 00001IatoIIeH 10 OOBSICHSIONICH U MPOTHOZUPYIOIEH.

Enunas cucrteMa 3HaHUM O OCHOBHBIX BEIIECTBAX, UX COCTaBE, CTPOECHUH, CBOWCTBAX U
IIPUMEHEHUH, a TAKKE€ O peaKklUUAX PEeaKUUi, UX CYHHOCTH U 3aKOHOMEPHOCTAX IIPOTEKAHUS
BbIMOJHSETCST B Kypcax 10 wum 11 KimaccoB 3JIEMEHTOB — COJEpP)KaHUS, HMEIOIINX
KyJBTYpPOJOTMYECKH M NPUKIAJAHOM XapakTtep. OTH 3HaHMS OO0ECleYMBalOT IOHHUMAaHUE
B3aUMOCBSI3€M XMMHMM C JPYIMMH HayKaMH, DacKpbIBalOT €€ pPOJb B ITO3HABATEIBHOW U
NPAaKTUYECKON JEATeJIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCIMTAHHUIO KYyJIbTYPhI B Ipoliecce
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPHIOKEHUNH XUMUU, TIO3BOJISIOT BBIITYCKHUKAM
OpPUEHTHPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoOJieMax, 3HaHUSX C XHUMHUEH,
JIOCTaTOYHO OCMBICIMBATh. MH(MOpPMAIMIO M MPUMEHEHHE CBOMX 3HAHMW JUIs IOMNOJHEHMS,
pELICHUS] MHTEJUIEKTYAJIbHBIX W OKCIIEPUMEHTAIBHBIX MCCIIEIOBAaTEIbCKUX 3anad. B menom
CoJiepKaHue Kypca rpeameTa « X UMHs» JaHHOTO YPOBHS U3Y4EHHE OPUEHTUPOBAHO HA METOJIBI Y
00yYaroImuxcsit MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (Pumocopckux uaed, Takux Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIIECTB, UX COCTAaB U CTPOCHUE, TO3HABAEMOCTh 0OOCHOBAHUS MyTH SKCIEPUMEHTA U PELICHUS
MIPOTUBOPEUMIT MEX 1Y HOBBIMH (PAKTaMH U TEOPETUYECKUMU MPEANOCHUTKAMU, OCO3HAaHUEM POJIU
XUMHUU B PEHICHUH HKOJOTHMUECKUX IMpoOJieM, a Takke MpodiieM cOepekeHUs] pecypcoB, UTO
MIPUBOAMT K CO3JaHUIO HOBBIX TEXHOJIOTHI M MATEPUAJIOB.

B miane peicHuda 3aaa4 BOCIHTAaHHA, PasBUTUA W COLUAIM3alluU O6yanOIHHXC$[
UCIIONB3YETCSl TporpaMMa IO XHUMHYECKOMY TOAXOAy K ONPEICIICHUI0 COJAEpKaHUs U
MIOCTPOCHHIO TIPEIMETA, MTPEyCMATPUBAIONIAS ATAITbl YHUBEPCAIBHBIX TEOPETHUSCKUX JICHCTBHIA,
YCTaHaBJIMBAOIIUC 63.30BO€ SHAYCHUC JIA pa3JIMYHBIX BUAOB ACATCIBHOCTU: PCUICHU A HpOGHCM,
MOMCKa, aHayn3a U 00paboTKu MHpOpMaUK, HEOOXOIUMBIX ISl TPUOOPETEHUS TTPAKTUIECKOTO
onbIiTa. U HCCHGHOB&TCHBCKOﬁ ACATCIIbHOCTH, SaHI/IMaIOH_[eﬁ Ba>XHO€ MECTO B ITIO3HAHUHN XUMHUU.

B mpaktuke npenonaBaHus XMMHU Kak Ha ypoBHE 0a30BOro 00pa3oBaHMs, TaK U Ha YPOBHE
CpeaHero oomero oOpa3oBaHMs, MPHU PACCMOTPEHHH COJAEPIKATENBHBIX XapPAKTEPUCTUK IIeTIeH



U3y4eHUsl IMpeIMeTa HaIpPaBJICHUS IIEPBOCTEIICHHON WHHOBALUU TPAAULUOHHO IIPU3HAETCS
METO/OJIOTUS OCHOB MEIMIMHCKOM HayKM Kak oOOJacTH COBPEMEHHOIO €eCTECTBO3HAHMS,
IIPAKTUYECKON JEATEIbHOCTH Y€JIOBEKAa U KaK OJHA W3 COCTABIIAIOLIMX MUPOBOM KYJIbTYphL. . C
METOJNYECKON TOUKH 3PEHUS TaKOU IOAXO0/ K OIPEICIICHUIO LIeJIeH N3yYeHUs] ITPEeIMeTa SBIISETCS
BIIOJIHE OIIPAB/IaHHBIM.

CornacHo MeCTy JaHHOTO B3TJIsI/1a TJIAaBHBIMU MTOCETUTEIISIMUA U3YUEHUS MTPeAMEeTa « XUMUS»
Ha 6a30BoM ypoBHe (10 — 11 ki1.) sBsIOTCS:

CUCTEMBI 00ECTICUNBAIOT HEOOXOIUMBIC 3HAHUS KaK BAXKHEHUIIINE OCHOBBI €CTECTBEHHO-HAYIHON
KapTUHBI MUPA, B OCHOBE KOTOPBIX JICXKAT KJIIOUEBBIC TOHATHS, (yHIAMECHTAIBHBIC 3aKOHBI U
TEOPUU XWUMHUH, PA3BUTHE SI3BIKOBOW HAayKd, (OPMUPOBAHME M MOHHMAaHHUE (yHIAMEHTAIbHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKTepa, HAOII0ICHHEe ¢ OCOOCHHOCTSAMHM MX Pa3BUTHS U
CTaHOBJICHUS;

METO/Ibl U Pa3BUTUE IPEACTABICHHBIX B HAYYHBIX METOJAX MO3HAHHUS BEIIECTB U IPHUPOIHBIX
HMCTOYHHKOB, HEOOXOIUMBIX JJII TPUOOPETEHUSI YMEHUM, OPUEHTUPOBATHCSI B MUPOBBIX SIBIICHUSX
M IKCHEPUMEHTAJIBHBIX MPEANOChUIKAX, Mpe/arnoiaraTh MECTO B MPUPOJIC, B MPAKTUUYECKOH M
IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUU U CHOCOOOB JESATEIBHOCTH, COOIOJECHHE MpaBUi MO HAOIIOIEHUIO U
OOBSCHEHUIO XUMUYCCKUX IKCIEPUMEHTOB, COOJIOJCHHE IMPaBMJI OE30MacHOr0 OOpaIieHus C
BCIISCTBAMMU.

CremneHb ¢ 3TUM, LIETH COJIEPKATEIHHON XapaKTEPUCTUKU U 3a]]a4l U3y4EHUs MpEeIMETa B
porpaMMe Mo XUMUHU YTOYHEHbI U CKOPPEKTHPOBAHbI B COOTBETCTBUH C HOBBIMU TPUOPUTETAMU
B CHUCTEME cpelHero oouiero odpazoBaHus. CerojHs NpU NpPENnoAaBaHUM XUMHUHU B OoJblIEH
CTETIEHU OTJNAeTCsd NPEANOYTEeHHE NPAKTUYECKOMY KOMIIOHEHTE COJEpKaHus OOydYeHHMs,
OpPUEHTHPOBAHHOMY Ha TIOJIFOTOBKY BBIMYCKHHUKOB 00II€00pa3oBaTEIbHON OpraHu3allnu,
oOnajaromiero He HabOpOM 3HaHUM, (QYHKIMOHAJIBHONH I'PaMOTHOCTBIO, TO €CTh METOJaMHU U
HaBBIKAMU aKTHBHBIX 3HAaHUH 1 IPUMEHEHNEM UX B PEATbHOH KHU3HH JIJISl PEIICHU ST TIPAKTHIECKUX
3az1ad.

B cBs3u ¢ aTuM pu U3y4CHUU NPCAMECTA «XHUMHS» 3HAUNMOE 3HAYCHUE an/Io6peTa10T
TaKH€ ICJINU U 3a/la4i, KaK:

ajanTanys OOydYaloIIUXCsl K YCIOBUSM JIMHAMHYHO pa3BUBAIOLIETOCs MHUpa, Tpelyer
UHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa3oOBaHHIO, COTPYIHUYECTBY,
CaMOCTOSTENIBHOMY MPUHATHIO T'PAMOTHBIX PEIIEHWH B KOHKPETHBIX XKU3HEHHBIX YCIOBUSX,
IPaHMIIAM BELIECTB U UX IPUMEHEHHUIO;

HABBIKM Y OOYYAIONIMXCS KITFOYCBBIX HABBIKOB (KITFOYCBBIX KOMITCTEHITUH), WUMEIOIIHIE
VHHUBEpPCATbHOE 3HAUEHUE JJIS PA3IHYHBIX BUJOB JIEATEIHHOCTHU: PEIICHUs MPOOJeM, MOMCKA,
aHanm3a U o0paboTku MHGOPMAIH, HEOOXOIUMBIE JIJII TPHOOPETEHUS OMbITA JACSITEIHHOCTH,
KOTOPBI 3aHUMaET PEIIaroIee MECTO B MO3HAHWU XUMUH, a TAKXKE OIICHKH C TTO3UIUH KITFOUEBOI
0€30MaCHOCTH. XapaKTep BENIECTB W TEXHOJOTHMUYECKHE IMPOIECCHl B OpraHW3Me 4YelloBeKa U
MPUPOJHOM CpeliE;

Pa3BUTHUC NO3HABATCJIBHBIX WUHTCPCCOB, MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CHOCOGHOCTefI
00ydJaronumxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 110 XHMHH B
COOTBETCTBUHN C KHU3HCHHBIMU HOTpe6HOCTSIMI/I, HCIIOJIb30BATh COBPCMCHHBIC TCXHOJIOTHUU IJIA
MOWCKA ¥ aHAIH3a y4eOHOM W HAYIHO-TIOMYIISIPHONW MHPOPMAIIUU XUMHUECKOTO COJICPKAHMUS;



COJACPpIKaHUA U BOCIIUTAHUA Y O6y‘laIOH_II/IXC$I aCCOIMAaTHUBHOI'O U JIOTUYECKOI'O MbIIIJICHWA,
Ha6J'IIOI[aTeJ'IBHOCTI/I, CO6paHHOCTI/I, AKKYpPAaTHOCTH, YTO 0COOEHHO HGO6XOI[I/IMO, B YaCTHOCTH, IIPU
IJIaHUPOBAHUHA U TPOBCACHUN XUMHUYCCKUX SKCIICPUMCHTOB,

BOCTIUTAHHE Y 00y4aIONuXcs yOSKIEHHOCTH B TYMAHUCTUIECKOM HAIPABICHHOCTH XUMUH,
ee BaKHasl poJib B YMEHbBILIIEHUU MPOOJIEM pPallMOHAIBHOTO MPUPOIOIOIb30BAHUS, TOMOTHEHUS
pPECYpCOB PECypCcOB M COXpPaHEHHs NMPHUPOJHOTO PAaBHOBECHS, OCO3HAHHOCTH, HEOOXOIUMOCTH
OepeKHOr0 OTHOIICHMSI K TPUPOJE U CBOEMY 3/I0pPOBbIO, a TaKke NPUOOPETEHUS OIbITa,
WCIIOJIb30BAHUS 3JICKTPOHHBIX 3HAHUU JUIsl TIPUHATUSI TPAMOTHBIX PEUICHUN B yYCTaHOBJICHHOM
MOPSIZIKE. , BIIAJICHUS C XUMUYECKUMH SIBJICHUSIMU.

B yueGHbIii miaH cpeanero obiiero oOpa3zoBaHUS BXOJUT mpeaMeT «XuMus» 0a3zoBOro
YPOBHSI B COCTaB MpeIMETHON 00s1acT «ECcTeCTBEeHHO-HAYYHBIC IPEIMETHI.

OOmiee 4nciI0 4acoB, OTBEICHHBIX IS M3YYEHHUS XMMHHU, Ha 0a30BOM YpOBHE CPEIHETO
obmiero oopaszoBanus, cocTarisier 68 acos: B 10 kimacce — 34 gaca (1 yac B Hegeno), B 11 kimacce
— 34 gaca (1 4ac B HezemO).

COJIEPYKAHUE
OBYYEHMSI 10 KJIACC
OPTAHMYECKASI XUMUS
TeopeTquCKue OCHOBBI opralmqeclcoi/i XNUMHUHN

[Tpenmer OpraHUYECKOM XAMWH: ee COCTaB, pa3BuTHe 51 3HAYCHUE
B MIOJIyY€HHUH HOBBIX BEUIECTB U MaTepuasioB. Teopus npoBeneHus pe3yaptatoB A. M. bytieposa,
ee OCHOBHBbIE ToNIOKeHUsI. CTpyKTypHBIE (QOPMYJIBI XWMHUYECKHX BeEHIeCTB. [ omMonorusi,
n3omepusi. XUMUYECKas CBSI3b B YKAa3aHHBIX COCAMHEHUSIX — OJUHAPHBIC U KPATHBIE CBS3U.

HpeI[CTaBJ'IeHI/Ie 0 KHaCCI/Iq)I/IKaLII/II/I BCIICCTB. HOMCHKHaTypa PE3YyJIIbTAaTOB COE€IUHEHUI
(CI/ICTeMaTI/I‘IeCKI/Ie) U TpHUBUAJIBHBIC HAa3BaHUA TpAaAUIHUOHHBIX HpeHCTaBHTeHCﬁ KJI1aCCOB
XUMHUYCCKUX BCHICCTB.

SKCHeDI/IMeHTaHBHBIe METOJABI HM3YUYCHHA BCIICCTB H HX SIBIICHHH . O3HAKOMJICHHE C
06pa3uaMI/1 BCIICCTB MW MATCpHAJIOB Ha HX OCHOBC, MOJCIMPOBAHHUC MOJICKYJI BCIICCTB,
06H3py>KeHI/Ie, Ha6J'IIO)IeHI/Ie U OIHuCaHHUC JCMOHCTPAIIMOHHBIX OIBITOB II0 IPOSABJICHUIO
06Hap}/')KeHHBIX BCIICCTB IPHU HAarpCBaHUun (HHaBJleHI/IC, 06yFHI/IBaHHe n I‘OpCHI/Ie).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH pAx. MeTraH m 3TaH — mpocTeimune
NPEJCTaBUTENIN AIKAHOB: (U3NYECKHE UM XMMHUYECKHE CBOWCTBA (peakiuM Mpeodpa3oBaHus U
TOpEeHUs ), HaXOXKACHUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUN psii. DTUIIEH U MPOMUIIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKUE M XUMHUECKHE CBOWMCTBA (pEakiuM TUIPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUU, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOTYyYeHUE U TIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmermnOyramueH-1,3: cTpoeHHE, Ba)XHbIE XHWMHUYECKHE
cBoMcTBa (peaknus moaumepu3anun). [loydenrne CHHTETHIECKOTO KaydyKa U PE3UHBI.



AJKWHBI: COCTaB W OCOOCHHOCTH HArpy3Kd, TOMOJIOTHYECKHUA psa. AICTHICH —
MPOCTEHIINNA MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PM3UYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu ruIpUpOBaHUS, FAJIOIT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IIPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (hU3MYECKHME W XMMUYECKHE CBOWCTBA (peaKiuu
rajJJoreHUPOBAHUS W HUTPOBAHUSA), IMOJIyde€HHE M INpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NoIyYeHue u
npumenenue. TOKCHYHOCTb apeHOB. I'eHeTHueckas CBsI3b MEXIy YIJIEBOJOPOJAMH,
IPUMEHSIEMBIMU K PAa3JINYHBIM KJIACCaM.

[TpupoaHble UCTOYHUKH YTIIEBONOPOIOB. IIpupoanblil ra3 u monmyTHble HE(TAHBIC Ta3bl.
Hedtp u ee perucrpanus. CriocoObl mepepabOTKu HEPTH: MEPEroHKa, KPEKUHT (TePMUYCCKUMN,
KaTtajauTuueckuit), mnuponus. Ilpoaykrsl nepepaboTku  He(dTH, HX NPUMEHEHUE B
MPOMBIIIICHHOCTH U B ObITY. KaMeHHBIN yrojb U NPOIyKTHI €ro nepepadboTKu.

DKCIepUMEHTAIbHBIE METOJIbl U3YUYCHHs BEIIECTB M MX MPEBPAIlEHUN : O3HAKOMIIEHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uH, kouiekuuii «Hedptb» u «Yronby, MoaenupoBaHue
MOJIEKYJI YTJIE€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIECHUE IPAKTHUYECKON pabOThI
MOJTyYEHHUE ITUJICHA U U3YYECHUE €ro CBOMCTB.

PacuéTHble 3214 .

Beruucnenue mo YPaBHCHHIO XHMHUUYCCKOTI'O pEeXKUMa (MaCCLI, O6’beMa, KOJIN4YCCTBa
HCXOJHOTO BEIIECTBA WM COCTOSHHUS 110 HM3BECTHOU Macce, 06’[)6My, KOJMYCCTBY OJHOTO H3
HNCXOAHBIX BECIICCTB UJIN HpO,ZLYKTOB).

Kuciopoacoaep:kamye opraHnueckue coeInHeHsI

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpPOEHHue, (U3HUECKUe MU
XMMHUYECKHE CBOICTBA (peakUMu C aKTUBHBIMU METaJUIaMH, T'ajJOreHOBOJIOPOJaMH, FOpPEHHUE),
npuMeHeHre. BogopoHele cBsI3u Mexay MOJIEKyJaMHu CUpTOB. JlelicTBUe MeTaHoJIa U 3TaHoJIa
Ha OpPTraHu3M YEJIOBEKA.

MHoOroatoMHEbIE CITUPTHI. OTUJICHTIIUKOIb | NIMOCPpUH: CTPYKTYpa, (1)I/I3I/I‘IGCKI/IC u
XUMHYCSCKHE CBOMCTBA (BSaHMOHeﬁCTBHe CO MICJIOYHBIMU MCTAJUIaMU, aHAJIOTUYHAA pC€aKus Ha
MHOI'OATOMHBIC CHI/IpTLI). I[eﬁCTBHe Ha OpraHu3M YCJIOBCKaA. HpI/IMeHCHI/IC rimnepruHa U
OTUJIICHT JIMKOJIA.

®eHo: CTpoeHUe MOJEKYJ, (pU3MUecKhe U XUMHYecKHe cBoWcTBa. TOKCHYHBIN (eHoI.
[Tpumenenue denona.

Anpaeruasl U kemonvr . Dopmanpierun, ameTadbAeTU: CTpOeHHE, (U3HUECKHE U
XMMHUYECKHE CBOMCTBA (PEaKIMKU OKUCICHHS U Ka4eCTBO, KAaUeCTBO), MTOJIyYeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAsI U YKCYCHAsl KHUCIIOTBI:
cocTaB, (PU3NYECKUE M XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIMME ISl Kilacca KUCIOT, PEaKIUs
stepudukanuu), MNpuUMeHeHue u mnpuMeHeHue. CTeapuHOBas U OJIEMHOBAsh KHUCIOTHI Kak
MNpEaACTaBUTECIIN BBICHINX Kap60HOBI:IX KHCHOT. MblIa Kak BBICIIAST COJIb Kap60HOBI>IX KHCJIOT, UX
MOIOIIIeE ICUCTBUE.

Crnoxnble 3GUpbl KaKk MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. 'MAPOIN3 CIIOKHBIX 3(UPOB.
Kupsl. I'maponus tBepasix. [Ipumenenue npounoe. buonornueckas posib HaJexKHa.



YrieBoapl: cocTaB, KiaccupUKaIKs MOCIeACTBUN (MOHO-, TH- U TIoJIUcaxapuabl). [ moko3a
— MPOCTEHUIINI MOHOCAXapuJ: OCOOEHHOCTH COJIEPKaHUsl MOJIEKYII, (PU3NYECKUE U XUMHUECKUE
cBoiicTBa (B3aumoseicTBue ¢ ruapokcuoM meau(1l), okucienne aMMuayHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, NMPUMEHEHHUE,
ouonornyeckas poib. @oTocunTes. PpyKTO3a KaK U30MEP TITIOKO3HI.

Kpaxman u nemironosa kak npupojHble noaumepbsl. CTpoeHne Kpaxmaia M LEJUTH0I03bI.
duznyecKkue U XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs Peakius ¢ HOA0M).

OKCIepUMEHTAIbHBIE METO/bl M3YYEHHUs BEIIeCTB M WX NPEBpAIICHUN : IMPOBEIEHUE,
HaOJI0IeHNE U ONMCaHKUEe JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KadecTBO CocTosiHMe
OJIHOATOMHBIX CHUPTOB (okucieHue sTtaHona okcujga wmeau(ll)), MHOroaroMHBIX CHUPTOB
(B3aumojericteue nepriauna ¢ ruapokcunom menu(Il)), anpaeruaoB (OKuUCICHHE aMMHAYHBIM).
pactBopoM okcuna cepedpa(l) u rugpokcuaom menu(Il), B3aumoaeiicTBue Kpaxmasa ¢ HOJIOM),
IIPOBEJCHUE NPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérhbie 3a1a4u.

Beruucnenue mo YPaBHCHHIO XHMHUUYCCKOTI'O pEeXKUMa (MaCCLI, O6’beMa, KOJIN4YCCTBa
HCXOJHOTO BEIICCTBA WM COCTOSHHUS IO H3BECTHOM Macce, O6B€My, KOJIMYCCTBY OJHOI'O M3
HCXOAHBIX BCIICCTB NN HpO,ZLYKTOB).

A30Tc0z[ep>1<amne OPraHu4YCCKHUC COCAMHCHMA.

AMMWHOKHUCIIOTHI KaK aM(I)OTepHBIe OpTraHU4Y€CKUC COCAUHCHUA. DdU3nYeCcKue U XUMHUUYECKHUE
CBOICTBa aMHUHOKHUCIIOT (HO TUITY FJIPILII/IHa). buonornyeckoe 3HaueHHE aMUHOKUCIOT. IlenTupl.

benkn kak nmpupoaHBIE BBICOKOMOJIEKYJSpHBbIE coeauHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsT CTPYKTYphl O€IKOB. XMMUUYECKHE CBOMCTBA COCIMHEHMI: TUIPOJU3, NE€HATYpaIlus,
Ka4ueCTBEHHbBIE COCTOSIHUS HA BELIECTBA.

3KCHCDI/IM6HT3HBHLIC METOJIbl M3YYEHHUS BEIIECTB U HX IPEBPAIICHUHN : Ha6J'IIOI[eHI/Ie n
OMUCAaHUC JACMOHCTPAIIMOHHBIX OIIBITOB: ACHATypalusd 0eIKoB IIpru Harp€BaHWH, UIBCTHBIC
MEXaHHU3MbI OCIIKOB.

Bbicokomo1eKyIsIpHBIE COCUHEHHUS

OCHOBHBIC TIOHSTUS XUMUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, MIOJIUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCpHU3AallUU, CPCAHAA MOJICKYJIApHas Macca. OcHoBHBIC
METO/Ibl CHHTE3a BBICOKOMOJICKYJISAPHBIX COG,ZII/IHGHI/Iﬁ — MOoJIMMEpHU3aluAa U IMMOJUKOHACHCAI .

SKCHeDI/IMeHTaHBHBIe METOJAbI M3YUYCHUA BCUICCTB U UX HDeBDaH_[eHI/Iﬁ . OBHAKOMJICHHE C
06pa3uaMH 1 UCKYCCTBCHHBIMHU BOJIOKHAMU, IJIaCTMACCaMU, Kay1yKaMH.

MexnpeaMeTHbIE CBSI3H .

Peanu3zanus MeXNpeaIMETHBIX CBSI3€ MPU M3YyYEHUHM opraHuydeckoil xumuu B 10 kmacce
MOCPEICTBOM HCHOIB30BaHUS KaK (PMIIOCO(pUI €CTEeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OT/I€TIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.



OOme ecTeCTBEeHHO-HAYYHbIC TOHSTHS: SIBJICHUE, HAay4HbIA (akT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCu(UKaIUs, TNEPUOJUIHOCTh, HAONIOJACHUE, HW3MEPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®u3nka: Marepusi, SHEprus, aToM, O3JIEKTPOH, MOJIEKYJa, DHEPreTHUYECKUH YpOBEHD,
BEIIIECTBO, TEJIO, 00bEM MAacChl, arperaTHO€ COCTOSIHHME BEIIECTBA, BEIMYMHA W3MEPEHUS U
BEJIMYMHA UX U3MEPEHUS.

Buonorusi: kierka, opranusM, Ouocdepa, oOMeH BeIIECTB B HpPUHIUINE, (OTOCHHTE3,
OMOJIOTMYECKHU aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBObI, )KUPHI, PEPMEHTHI).

['eorpacdusi: mose3Hble UCKOMAaeMble, TOPHBIE MOPObI, MOJIE3HbIE NCKOMAeMbIe, TOILIUBO,
peCypchl.

TexHomnorus: IMUIICBBIC TMPOAYKTBI, OCHOBBI 3JO0pPOBOI'O IIHMTAHUS, MOKIIHUC CPECACTBA,
JICKAPCTBCHHLIC U KOCMCTUUYCCKHUE MPLCriapaThbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA
Teopernyeckne 0CHOBbI XMMHHU

XuMuyeckuil 3nemMeHT. AToM. Slapo aroma, U30TONBI. DJIEKTpOHHAs 000JI0YKa.
DHepreTUueckue ypoOBHH, MOJJICpPIKAHUE YPOBHS. ATOMHBIE OpOWTanu, s-, P-, O- 3JIEMEHTHI.
OcoOeHHOCTH pacnpeieNIeHHsI AJIEKTPOHOB 110 OPOUTAIISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YEThIPEX
HEepUOJIOB. DIEKTPOHHASI PA3HOBUAHOCTb ATOMOB.

Ilepnonnueckuii 3axkoH u Ilepuonnueckas cucrema no snnementam JI. M. Menneneesa.
Css3b nepuognueckoro 3akona u Ilepmonnueckoi cucreMsl snmeMentoB JI. M. Menneneesa c
COBPEMEHHOI TeOpHe MPOYHOCTH ATOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 2JIEMEHTAPHBIX
AIIEMEHTOB U 00pa3yeMbIX UMU MTPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIINaM U IepruoiaM. 3HaueHue
MEPUONYECKOT0 3aKOHA B HAYKE Pa3BUTHSL.

Ctpoenue BemiecTBa. XHMHYECKash CBs3b. BUIbI XUMHUYECKON CBsI3M (KOBaJIeHTHAs
HENoJISIpHasl W TOJSpHAs, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa3oBaHHs KOBaJCHTHOMN
XUMHYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DNEeKTpOoOTpULIATENbHOCTh. CTeneHb oKkuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO BELIECTB. 3aKOH IIOCTOSIHHOTO COCTaBa
CyIIECTBEHEH. THIIBI KPUCTAUNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTB BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[IpennoxeHne O IUCHEPCHBIX OOCYXIeHUsX. VICTUHHBIE U KOJUIOMIHBIE PACTBOPHI.
MaccoBas 105151 BeliecTBa B pacTBOpE.

Knaccugukarus Heoprann4eckux coequHeHnii. HoMeHkaTypa HeOpraHmueCcKiX BEIECTB.
I'eHeTnyecKas CBSA3b HEOPraHUMYECKUX BEIIECTB, OTHOCSIIAACA K PAa3JIUYHBIM KJIACCAM.



Xumuueckas peaknusa. Knmaccudukanus OCHOBHOTO HHTPEIUEHTA B HEOPTaHUYECKOW H
OpraHUYECKON XUMUHU. 3aKOH COXPAHEHUS MAacC BEILIECTB, 3aKOH COXPaHEHMs W MpeBpalleHus
OHCPIHHU IMPU TNHAMHUYCCKUX PCAKIUAX.

CKOpOCTh U3MEHEHHS, €€ 3aBUCUMOCTh OT PAa3IUUHBIX (pakTopoB. OOpaTuMbIe COCTOSHHS.
Xnmuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIME HA COCTOSHHUE XMMHYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarens.

OnexrponauTnueckas auccouuanus. CuibHble M cinadble 37eKTpoauThl. Cpeau BOJHBIX
pPacTBOPOB BELIECTB: KUCIIasl, HEHTpallbHas, LIeJ0YHasl.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHBIE COCTOSTHHS.

OKCIIepUMEHTATbHbIC METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIIEHUH : IEMOHCTPALIMOHHBIE
tabmuubl «llepuonuyeckass cucrema snementoB J[. WM. MengeneeBa», u3zydyeHue Mojenei
KPUCTAJUTMYECKUX PEIETOK, HaOJII0IeHNE
U ONHUCaHHE JEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMNBITOB (pa3paboTka MepoKcHUaa
BenmukoOputanuun B paMKax Karajam3aTopa, ONPEISIICHHE CpeIbl PacTBOPOB BEIIECTB C
YHHUBEPCATHHOTO HHJWKATOPA, PEKUM HOHHOTO OOMEHa), MPOBEIEHUE MPAKTHUECKOH pabOThI
«Bnusinue paznu4HbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOTO COCTOSTHUS».

PacuérHble 3a1a4u .

Pacuérel o ypaBHEHHAM BeTpa, B TOM YHCIE TEPMOXMMHUYECKHE PACUETHI, PACUETHI C
HCIIOJIb30BAHUEM IIOHATHS «MAacCCOBast 10JIs BEILIECTBAY.

Heopralmqeacaﬂ XUMMUSA

Hemerannsl. [Tonoxenune HemeramnoB B [lepuoanueckoi cucreme no anementam J[. U.
MenneneeBa U OCOOEHHOCTH TBEPAOCTH aTOMOB. DU3NYECKHE CBOICTBA HEMETAJUIOB.
Annorponust HemMeTauioB (10 MpUYUHE KUCIOpoa, cephl, pocdopa u kucmoposa).

XUMHYECKHE CBOWCTBA OCHOBHBIX HEMETAUIOB (TaJlOTe€HOB, Cepbl, a3zora, (ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHCHUIA).

HpI/IMeHeHI/IC TBCPAbIX HEMCTAJUIOB U UX COCIUHEHUI.

Meramnsl. Ilonoxxenne wmarepuasnioB B Ilepuommyeckon cucreme snemenros . .
MenneneeBa. OcoOOCHHOCTH COXpaHEHHUs 3JIEKTPOHHOTO 000J0Yka aToMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauoB. CIlaBbl METAIIOB. DJIEKTPOXUMHUUECKUI psAJl HANPSHKEHHBIX
METAaJIJIOB.

XUMHYECKUE CBOMCTBA Kee3a (HaTpui, KaJTnid, KalbIIUi, MArHAN, aTFOMUHUH, IIMHK, XPOM,
METaJUTbl, ME/Ib) U UX COCTUHCHHSI.

OOmwme crocoObl moydeHus MeTauioB. [IpuMeHeHe MEeTaJUIOB B OBITY U MEXaHUYECKOE
obopyoBaHue.

OKCIIEPUMEHTAIbHBIE METOJIbl W3YYEHHUs BEHIECTB M MX NPEBPAIIEHUH @ H3y4YEeHHE
KoJUTeKIuu «MeTaJlTbl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPIMEHTABHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE




TUIPOKCHUIA MIPOUCXOIUT C PACTBOPAMH KHUCIIOT U IIEJI0YeH, KAYeCTBEHHOE COCTOSTHUE KaTHOHOB
METaJlIoB).

PacuéTHble 3a0a4n.

PacuéTsl Macchl BemecTBa Uil 00bEMa raza o U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACChI
Wi 00bE€Ma O/IHOTO U3 MPUCYTCTBYIONIMX B (DU3MYECKHUX BEIIECTBAX, PAcYEThl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOIYKTOB, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XUMHA ¥ KU3HD

Ponp xumumM B oOecriedeHUM HHEPreTHUECKOW M MHUIIEBOM OE30MacHOCTH, Pa3BUTHS
MeauuuHbl. IIpemnoxkenne o HaydyHBIX MeETOAAX II03HAHUSA BELIECTB U JKOJIOIMYECKON
YCTOMYUBOCTH.

[IpencraBnenuss o0 OOMMX HAaydyHbIX MPUHLUIAX IOJYYEHHS I[POMBIIIJICHHBIX
IIPOMBILUICHHBIX BELIECTB.

YemoBek B MUPE BELIECTB M MAaTe€pUalOB: BAXKHBIE CTPOUTEIIBHBIC MATEpUAIIbI,
KOHCTPYKLIMOHHBIE MaTE€pHallbl, KPAacKH, CTEKIIO, KepaMuKa, MaTepuaibl I DJICKTPOHUKH,
HaHOMAaTepHaJibl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y100OpEHUSI.

Xumus u 3J0POBBLEC UCJIOBCKA: IIpaBuJia IPUMCHCHU A JICKAPCTBCHHLBIX IMPETIapaToOB, IIpaBujia
0e30ImacHoro HCIIOJIb30BaHUA npemnaparoB OBITOBOM XUMHHN

B [TIOBCEIHEBHOU KU3HU.

MexnopeaMeTHbIE CBA3H .

Peanu3zanus MexXmpeIMETHBIX CBsI3el NPU U3y4eHHH oO1Iei u HeopraHnyeckoi XxuMuu B 11
KJIACCE OCYILECTBIISIETCS TOCPEACTBOM MCIOJIB30BAaHUS KaK €CTECTBEHHO-HAYUYHBIX NOHATHH, TaK
U TIOHATHUH, SABJISAIOIUXCSA CUCTEMHBIMU JUIS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmre ecTeCTBEHHO-HAyUHbIE TOHATHUS: HaydHble (aKThl, THUNOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KJIaccu(uKaIus, IepuoIMIYHOCTh, HAOMIOACHHE, SKCIIEPUMEHT, MOJISITMPOBAHHE,
W3MEpPEHHUE, SIBJICHUE.

®usuka: Marepusi, DHEPrusi, aToMm, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOII,
paaroaKkTUBHAS Macca, MOJIEKYJia, JHEPTeTUUECKU YPOBEHbB, BEIIECTBO, T€NI0, 00bEM, arperaTHOe

COCTOSIHHUEC BCIICCTBA, pa3MCpPHasd BEJIMYMHA U BCIIMUMHA UX U3MCPCHUA, CKOPOCTh.

buonorus: kierka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaAMHHBI, o0OMeH BCIIECTB B COCTOSITHUMH.

['eorpadusi: mone3Hbie UCKOMAEMbIE, TOPHBIE MTOPOIBI, TIOJIE3HBIE UCKOIMAeMbIE, TOTUIHRO,
peCypCHI.

TexHomOrNM: XUMHUYECKAs MPOMBIINIJICHHOCTH, MCTAJUTYPTHA, TPOU3BOJACTBO CTPOUTCIIbHBIX

MaTepuasos, CEJIbCKOXO035HCTBEHHOE KOCMETHYECKOE IIPOU3BOJICTBO, nuIieBas
MPOMBIIIIEHHOCTh, (hapMalieBTHUecKas MPOMBIIUIEHHOCTb, IPOU3BOJCTBO HMX IMPENaparos,
MIPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepuaos, 3JIEKTPOHHAS MPOMBIIIIJICHHOCTb,

HaHOTCXHOJIOTHUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOTPAMMBI 110 XHMMHWHW HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHNMA

JIMHHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycraHaBimuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYCHHs IO
porpaMMam CpeiHero oomero oopa3zoBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM).
Hayuno-meronnyeckoil pa3paboTku PexomeHIaTeNbHBIX pPE3yiIbTaTOB BHEAPEHUS MHpPOrpamMm
CpeIHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-MBICITHTEIbHBIN MTOIXO/T.

B cooTBercTBUH C CUCTEMHO-AESTEIBHOCTHBIM IIOAXOJ0M B IO3TANHBIX JIMYHOCTHBIX
pe3yibTaTax OCBOCHHUS IpeaMmera «XHMHS» Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHus
BBIJICJIIOTCS CIIEAYIOIINE COCTABIISIOLIHE:

OCO3HAaHHC 06y‘IaIOH_II/IMI/IC$I Hauien pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ NICHTUYHOCTH — IIOMOIIb K
CaMOpPa3BUTUIO, CAMOCTOATCIIbHOCTU U CAMOOIIPCACIICHHUIO,

HaJIM4ue MOTHBAIlUU K 06yqu1/Ho;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKHUX TPAJAULIMNA HAYKH XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJIUTHCS B CBOCH JIEATEIHBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, COOJIOACHHEM IIEJIOCTHOCTH CHUCTEMbl XUMHYECKOTO
o0Opa3zoBaHus;

HaJM4KMe TPABOCO3HAHUS KaXJIOW KyJIbTYpbl U CIOCOOHOCTEHM CTaBUTH II€JIM U CTPOUTH
JKU3HECHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yibTaTbl OCBOCHUA IIPEAMCTA «XUMUI» npeanojgararoTess B €IUHCTBE
y‘le6H0fI U BOCIUTATEIIbHOM ACATCIIBHOCTH B COOTBETCTBUU C TYMAHHUCTUYCCKUMHU,
COOMOKYJIbTYPHBIMH, JAYXOBHO-HPABCTBCHHBIMW LCHHOCTAMHU W HJACAJTIaMU pOCCI/IfICKOFO
O6H_ICCTBa, MNPUHATBIMU B 06IJ_ICCTBC HOpMaMHu U HOHHTHKOﬁ, CHOCO6CTBYIOH_II/IMI/I mnmpouneccy
CaMOITIO3HaHMUA, CaMOpPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06yqa}0umxcs[.

JlngHOCTHBIE PE3yNbTAaThl OCBOCHHS MpeaMeTa «XUMUsS» OTpakaroT cHOpMUPOBAHHOCTH
OMbITa TIO3HABATENILHOM M TIPAKTHUYECKOH MAESITeNbHOCTH OOYYarOIIMXCS IO pealu3aluu
OCYILIECTBJISIEMBIX B COLIMAIIBHBIX [IEHHOCTSAX , B TOM YHUCJIE B YAaCTH:

1) BbICcICE OOpa30oBaHue :

OCO3HAaHHOCTh O00yUYEHHUs MPUBOANT K M3MEHEHUIO CBOMX KOHCTUTYITMOHHBIX MPaB U TMPaB,
coOJTI0IeHMsI 3aKOHA U TIPABOTIOPSIIKA;

MPEACTABJICHUS] O COIMAIBHBIX HOpPMax W TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

ycuiusa K COBMECTHOI TBOp‘-ICCKOﬁ ACATCIIBHOCTH MpPU CO3OAaHWU HAYUYHBIX ITPOCKTOB,
PECHICHUN HAYYHBIX W ITO3HABATCJIIbHBIX 3a/Ja4, XUMUYCCKUX OKCIICPUMCHTOB,

CHOCOOHOCTH TOHUMATh U MPUHUMATh MOTHUBBI, UJEH, JOTHKY U apryMEHTHI APYTUX IpU
aHaJIM3€ Pa3IMyYHbIX BUJIOB yUE€OHOM NeATEIbHOCTH;



2) NIaTPUOTHYECKOE BOCIIUTAHME :

IIEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY U HAay4YHOMY HACIIEIUI0 OTEUECTBEHHOU
XHUMHH;

HozmepncKa mponecca TBOpYECTBa B TCOPHUAX W IHNPAKTHYCCKOM IPUMCHCHHWHN XHWMHHU,
OCO3HAHUEC TOro, 4YTO [JOCTHIKCHHA HAYKHW CCThb PE3YIbTAaT JJIHUTCIbHBIX I/ICCJIGIIOBaHI/IfI,

KPOIOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOSAHHOI'O Tpyada y‘léHHX " IMMPAaKTHUKOB,

HHTEPECC U MMO3HABATCIIBHBIX MOTHUBOB B ITIOJTYYCHHHU U ITOCICAYIOIIEM aHaJIU3€ I/IH(l)OpMaI_II/II/I
0 IMEPECAOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTEYCCTBCHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

MOPAJILHOT'O CO3HAHMS, STUYECKOTO ITOBEICHNUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallud, CBS3aHHBIE C XHUMHYECKUMHU  SIBICHUSIMHU,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYACh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

METO/1 OLICHKH CBOErO MOBEICHUS U JEHUCTBUN CBOMX TOBAPUIIECH C NO3ULNN MOPAIbHBIX U
IIPABOBBIX HOPM U OCO3HAHUS NOCIEACTBUM 3TUX IOCTYIIKOB;

4) popmupoBaHHe KyJIbTYPbI 310POBbSI:

IMOHUMAHHEC 300pPpOBOI0 U 0e30I1acHOr0 o6pa3a JKHN3HH, HeO6XO,I[I/IMOCTB OTBCTCTBCHHOI'O
OTHOIICHUS K COXPAHCHHUIO IICUXUYCCKOT'O 3J0POBbSL;

coOuro/ieHre MpaBui Oe30macHOro oOpalleHHsl ¢ BEIeCTBAMHU B OBITY, MOBCEIHEBHOI
YKU3HU U B TPYIOBOM 1€ TEIbHOCTH;

IMOHUMAaHHE I[CHHOCTCH WHAUBUAYAJIBHOI'0 IIpaBa W KOJIJICKTHUBHOI'O 0e301acHOTO
MOBCACHN B OTHOHICHUHA YI'PO3 3JOPOBbLIO U JKU3HU HIO,[[eﬁ;

OCO3HAHME TOCIEACTBUI M HENPHUATUS BPEIHBIX NPUBBIUEK (YMOTpeOJeHHe alKOrous,
HapKOTHKOB, KypEHHS);

5) Tpy10BOr0 BOCHIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIEATEIhHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JCATEIBHOCTH;

YCTAaHOBKAa Ha AaKTUBHOE YYacTHE€ B PEHICHUH TMPAKTHYCCKUX 3a7ad COIHATHHOM
HAIpPAaBJIEHHOCTH (B paMKaX CBOETO KJacca, MIKOJbI);

K IPaKTHYECKOMY HM3y4eHHUIO0 Tpodecchil MCHOBEHHOTO pojia, B TOM YHCJIE HAa OCHOBE
MPUMEHEHUS MPEAMETHBIX HHTEPECOB 110 XUMUU;

6opb0a 3a TpyA, 3a TPy U pe3yabTaThl TPYAOBOH JESITEIHHOCTH;



MOAXO0J K OCO3HAaHHOMY BBIOOPY WHAMBHIYaJbHONW TPAcKTOPHH OOpa3oBaHUs, OyIyIIeH
npodeccuu U peau3anii HOPMaIbHBIX JKU3HEHHBIX IUIAHOB C YY€TOM JIMYHOCTHBIX WHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U 00pa3a )KU3HMU O0IIEeCTBA;

6) 3K0JI0TMYEeCKOe BOCTIUTAHHUE:

HKOJIOTUYECKUM IIPUOPUTET OTHOILIECHUM € IIPUPOAOH, KAK HCTOYHHK CYLIECTBOBAHMS KU3HU
Ha 3eMIIe;

ITIOHUMaHHEC r100aJILHOTO XapakTrepa  SKOJIOrMYE€CKHUX HpO6HCM, OKOJIOTHYCCKHX
OKOHOMHYCCKHUX IMPOIECCOB B COCTOSAHUU HpHpOI[HOI\/'I 1 COIMaIbHOMN CpE€abl;

OCO3HaHHuA H€O6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHUHU JJIA pCIICHUA BOIIPOCOB
paluoOHaJIbHOI'O NPpHUPOAOIIOJIb30BAHUAA,

AKTUBHBIC HEIPUATHBIE NEHCTBHs, IPUHOCSIIAE BPEA OKPYKAIOIIEW IPUPOJHOM cpene,
HaBBbIKU IPOTHO3UPOBAHUS HKOJIOTHUYECKUX MOCIEACTBUI NPEANPUHUMATEIBCKON NeATEIbHOCTH
Y IIPEIOTBPALCHUS UX;

MG)KIIYHapOI[HBIfI Pa3BUTOTO 3KOJIOTMYCCKOI'O MBIIJICHU S, KYJIBTYPBI, OIIbITa JCATCIIbHOCTU
TJIaBHOM HaIpaBJICHHOCTH, HABBIKOB PYKOBO/JICTBA NMU B HO3HaBaT€HBHOﬁ, KOMMYHHKaTHBHOﬁ u
COIMAJIbHOM TMpAKTHKE, CIIOCOOHOCTEW M yMEHMH, aKTUBHO IOJACPKUBAIOLINX HICOIOTHIO
remodooum;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIAs COBPEMEHHOMY Pa3BUTHIO HAyKH
U OOIIECTBEHHOM MPAKTUKH;

I[Tonnmanue CHCLII/I(I)I/IKI/I XUMHHU KaK HAYKHU, OCO3HAHUSA €€ NBUIKCHUA B PAMKaX HAYYHOT'O
MBIINUJICHUS, CO3JaHUS HEJIOCTHOCTU IMPCACTABIICHUA 00 OKpyKaromeM MHPE KaK O €AUHCTBC
npupoAabl U 4YCJIOBCKA, B IMO3HAHWUUN SaKOHOMepHOCTeﬁ n yCHOBI/II\/'I COXpPAaHCHUS C€CTCCTBCHHOI'O
paBHOBECUA,

yOexXIEHHOCTH B 0c0001 MHHOBAIIMOHHOCTH XMUMHUU IS COBPEMEHHOM IIMBUIIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJBTYpPBI, YTO CBSI3aHO C MpoOIeMaMu pa3BUTHsI YEJIOBEYECTBA — PECYPCHOM, SHEPTETHUECKOMH,
MIUIIEBON M OCHOBHOM 0€30MacHOCTH, B PA3BUTHH HayKH, 00ECTICUEHHUS YCIOBUN TPOTPECCHBHOTO
TPy/a ¥ SKOJIOTUYeCKON KOM(OPTHON KU3Hb KaX/I0TO WieHa 00IIEeCTBa;

CCTCCTBCHHO-Hay4YHass TI'pPaMOTHOCTL: IMIOHWUMAHUC NTPHUHOUIIOB MCETOJOB IIO3HAHUA,
MNPUMCHCHUC B HAYYHBIX HayKax, CIIOCOOHOCTH moJiydyaTb 3HAaHUA JJIA aHalIM3a U 00BICHEHUS
MEPCHCKTUB OKPYKAKOIICTO MHUpAa W IPOUCXOAANIMX B HCM HSMCHCHHfI, HaBBIKHU [JC€JIAaTh
000CHOBaHHbBIE BBIBO/JIbI HA OCHOBC IMOJIYUCHUA HAYUHBIX (baKTOB n q)aKTI/I‘IeCKI/IX JaHHBIX C IICJIBIO
JAOCTOBCPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIIOIb30BaTh XUMHUYCCKHE 3HAHMS JUIL pCHICHUSA HpOGJIGM
B CCTCCTBCHHBIX JKU3HCHHBIX YCIIOBUAX,

HHTCPCC K IMO3HAHUIO U HCCHGZ[OB&TGJIBCKOI’I ACATCIIBHOCTH,



CITOCOOHOCTh M CIIOCOOHOCTH K HEMPEphIBHOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJIY4YEHHMIO HOBBIX 3HAHUM MO XUMHUH B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTSAMU;

WuTepec k 0COOEHHOCTSIM Tpy/a B pa3IMYHBIX BUJAX MPOPECCHOHATBHOMN NeSTETbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHbie pe3yibTaThl OCBOCHHUS ydeOHOro mpeamera «XHMHUS» Ha YPOBHE
CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMbIe 11 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHbIC
(MexmnpenMeTHbIE) O0IIEHAaYyYHbIE TOHATHUS, OTPAKAIOLIHE 1IeIOCTHOCTh HAyYHBIX KApTUH MUpa U
cnenn(rKy METOJOB MO3HAHMWS, BIMSHUAE B HAayYHBIX HayKax (MaTepus, BEIIECTBO, YHEPIHUS,
SBJICHME, IPOIeCC, CHCTeMa, HayuyHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEZIOBAHNE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIE TEXHOJOTUYECKUE JEUCTBUS (TIO3HABATENbHbIE, KOMMYHUKATHUBHBIC,
perynatuBHbIe), oOecriedeHne obecredeHuss (PYHKIMOHAIBHONW TPAMOTHOCTH W COLIMAIBHOU
KBATH(UKAIINKI 00y4arOIINXCS,;

CIIOCOOHOCTHU 06yqa101111/1xc;1 HCIIOJb30BaTh OCBOCHHBIC MCKIAUCHUIITIMHAPHBIC,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHUBCPCAJIBHBIC TCXHHUYCCKUC I[CﬁCTBPISI B II03HABaTCIbHOM M

COILIMAILHOM ITPAKTHKE.

MeTaHpeI{MeTHHC Pa3MbIIUICHUA PE3YJIbTATHI OBJIAICBAOT YHHUBCPCAJIbHBIMU y‘le6HLIMI/I
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PECTYIATUBHBIMHA I[GﬁCTBI/IfIMH.

Biaanenue ynuBepcajJbHbIMHM Y4eOHBIMH N03HABATEJIbLHBIMH /1€/iCTBUSIMH:
1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENILHO C(OPMYJIMPOBATh M aKTYaJIM3HpPOBAaTh MPOOJIEMy, BCECTOPOHHE €e
paccMoTpeTh;

OonpeaAcIsATL LEJIN ACATCIIBHOCTHU, 3aJaBaTbh HapaMETpbl U OIPCACIIATL KPUTCPUH HX
HOCTH)KCHHﬁ, COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTH C ITIOCTABJIICHHBIMHA BparaMu,

HCIIOJIB30BAaTh IIPHU OCBOCHUU 3HAHUI MNPUCMBI JIOTHYCCKOT'O MBIINIJICHUS — TIOMYJISIPDHBIC
XapaKTCPHBIC 9JICMCHTBI MOHSTUM u COXPAaHATH nux B3aMMOCBA3b, HCIIOJIb30BaTh
COOTBCTCTBYIOIINE MOHATHUA JIA 00BICHEHUS OTACIBbHBIX (1)aKTOB n O6’LGKTOB;

BBI60p OCHOBaHI/II\/'I 158 KpI/ITepI/IeB JIs1  HAMUOHAJIBHBIX BCEHICCTB U OSKOHOMHUYECCKOT'O
000CHOBaAHUS;

COXPAHAROTCA IMPUINHHO-CIICACTBCHHBIC CBA3U MCIKY U3YyHaCMbIMU ABJICHUAMU,
CTPOUTL JIOTHUYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHBIC, ACAYKTUBHBIC, II0 aHaHOFI/ISIM),

BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIbI U BBIBOJIBI;



INPUMEHATh B NPOLECCE MO3HAHMUsA, MCIOJIb30BaTh B XUMHM CHMBOJUYECKUE (3HAKOBBIC)
MO/IeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYECKYI0 (OpMyIly, ypaBHEHHE XHUMHYECKOTO COCTOSHHS — TPU YCIOBHH COOJIIOJCHHS
TEOPETUYECKUX IO3HABATENbHBIX M MPAKTUYECKUX 3ajady, IMPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE
IIPEJCTaBICHUs JUIsl OIMCAHUSl XapaKTEPHBIX IPU3HAKOB H3YYaE€MbIX BELIECTB M Ba)KHOE
3HaYEHHUeE.

2) 0a30BblIe HCCJIe0BaTeIbCKUE 1eHCTBUS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIICCTB M YCTOMYMBOTO KIIMMATA;

(bOpMy.]'II/IpOBaTB e MW 3agadyd HMCCICAOBAHUSA, MCIIOJIB30BATh IMOCTABJICHHBIC U 3apaHEC
C(i)OpMy.]'II/IpOBaHHbIe BOIIPOCHI B KAUYCCTBC UHCTPYMCHTA IMIO3HAHUA U OCHOBBI JJIs1 (1)OpMI/Ip0BaHI/I$[
THUIIOTE3 B CTOPOHY IMPAaBUJIbHOCTU BBICKA3bIBACMBIX Cy)KI[CHPIfI;

06HaﬂaTeHb HAaBBIKOB CaMOCTOATCIIbHOTO INIAHUPOBAHUA W MPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh HCCIICAOBAaHMs, HAONIOAaTh 3a XOAOM Ipolecca,
CaMOCTOSITENILHO IIPOTHO3MPOBATH €T0 PE3YNIbTaT, (POPMYITMPOBATH OOOOIICHHS U IEJIATh BHIBOIBI
OTHOCHTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS, MIPECTABISIET COO0H 000CHOBAHHbII
OTYET O MPOAETAaHHOH padoTe;

IPUOOPECTU OMBIT YUYEHOM HCCIIE0BATEIbCKON U MPOEKTHOMN AESTeNbHOCTH, 00ECIIEUUTh
BO3MO>XHOCTb U TOTOBHOCTb K CaMOCTOSTEIBHOMY IIOMCKY METOAOB PELICHUS MPaKTHYECKUX
3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METO/I0B IT03HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAy4dHO-TIOMYJIspHAst
JauTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh MHGOPMALIMIO PA3IUYHBIX BHJIOB M (OpM mpejacTaBieHus, OICHUBATh €€
JI0OKa3aTeJIbHOCTh U HEMPOTUBOPEYUBOCTH;

bopMynupoBaTh 3ampochl U TMPUMEHSATH pPA3IUYHbIE METOJbl NpPU TOUCKE U OTOOpE
uHpopMaLnu, HeoOXOAUMBIE AJIsl BBITOJHEHUS HAy4YHbIX 3aj1ay ONpPEeIEHHOTO THIIA,;

HpI/IO6pCCTI/I OIIBIT HMCIIOJIb30BaHMA I/IH(i)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TEeXHOJIOTUH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOpaTh ONTUMAIbHYIO (POpMy MpeacTaBiIeHUs HH(GOpMAIMU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);

HCII0JIb30BAaTh Hay‘IHBIfI A3BIK B KAYECTBC CPCCTBA ITIpH pa60Te C MEUITMHCKUMHU JaHHBIMU
OPUMEHATh MEXIpeIMETHbIe ((pU3NUecKue U MaTeMaTHUECKUE) 3HAKU M CHUMBOJBI, (HOPMYIIBI,
ab0peBuaTyphl, HOMEHKJIATYpY;

HCTIONIb30BaTh U IPEOOPa30BEIBATH 3HAKNCO-CHMBOJINYECKHIE CPEICTBA BUANMOCTH.

Biiasienne yHuUBepCaJIbHBIMM KOMMYHUKATHBHBIMM el CTBUAMU:

3aJaBaTh BOMPOCHI IO CYIIECTBYIOLIEH oOOCyxmaeMol Teme B XOJe JHajora

u/Wim 0OCYXKICHHUS, BBICKA3bIBaTh HJIEH, (POPMYIMPOBATH CBOM IMPEIIOKEHUS OTHOCHTEIHHO
BBITOJIHEHM S IPEAJIOKEHHOM 3a1a4H;



JIOCTUTAETCs C MPE3EHTALMEN Pe3ylbTaTOB MTO3HABATENIBHON JIESITEIIBHOCTH, MMOJYyYEHHBIX
CaMOCTOSTEJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMU NP MPOBEJECHUU XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzauuu IIPOEKTa MIPOEKTa u dbopMynupoBaHUH BBIBOJIOB
0 pe3yJIbTaTaM MPOBEAEHHBIX UCCIIEOBAaHUMN MTyTEM COIIACOBAHUS MMO3UIINM B X0OJ1€ 00CYXKACHUS
¥ oOMeHa MHEHUSMH.

Biajgenue yHuBepcaJbHBIMU PeryisiTHBHBIMM e CTBUSIMU:

CaMOCTOSITEJIBHO  IUIAHUPOBAaTh M H3Yy4aTb CBOK II03HABATEIBHYIO JEATENBHOCTD,
OTIpeNeNATh €€ LEIH U 33Jaud, KOHTPOJIMPOBATh U 10 MEpe HEOOXOTUMOCTH KOPPEKTHPOBATH
QITOPUTM JICHCTBUH TpH BBINOJHEHUMM HAYYHBIX W HCCIIEOBATENBCKUX 3ajJady, BbIOMpPATh
HanOosee 3 GeKTUBHBIN croco0 UX PEeIIeHNs C YIeTOM MOJyYSHHsI HOBBIX 3HAHHUI O BEIECTBAX
U pabouux peaxiusx;

U3YYUTh CAMOKOHTPOJIb CBOECH JEATEIIBHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLICHKH.
INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[Tpenmert pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHsD OTPaKaroT :

c(OPMHPOBAHHOCTh MNPEACTABICHUNH O XMMHUYECKMX HMCTOYHHMKAX €CTECTBEHHO-HAY4HOIl
KapTUHBl MHpa, PO XWMHUU B TO3HAHWM TIPHPOJIBI, B PA3BUTHUU MBIIUICHUS U KYJIbTYPHI
JMYHOCTH, €€ (PYHKIMOHAIbHAs TPAaMOTHOCTb, CO3/IaHHAs JUIsl PEIIEHUs MPaKTHUECKUX 3ajau U
HKOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 310POBBIO U IPHUPOTHON CPEAE;

o0ecrieunBaeT CUCTeMy O0OeCHedeHUs 3HaHWM, KOTOopas BKIOYaeT B  ceOs:
OCHOBOITOJIATAIOIINE TOHATUSA (XUMHUYECKUN SJIEMEHT, aTOM, SJIEKTPOHHas 000JI0YKa aToma,
MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHast popmyia
(pa3BEpHyTas U COKpaIl€HHAas), MOJIb, MOJISIpHAS Macca, MOJISIpHBIA 00BEM, YIIIEpOHBIN CKEJleT,
(GyHKIIMOHAJIbHAS Tpynna , pajukai, U30Mepus, U30Mepbl, TOMOJIOTHYECKHUI psiji, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJHBIE UM  A30TCOAEpIKAIIUE COCIUHEHUS, MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, BBLICOKOMOJIEKYJISIPHBIE COEAMHEHMS] ); TEOPUU U 3aKOHBI (TEOPHS (PU3HUUECKUX
pesynabratoB A. M. bBytiepoBa, 3akoH COXpaHEHMS MacChl BeLIECTB); (POPMaIbHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHH; MUPOBO33pEHUECKHE 3HAHUs, 000CHOBAHNE B OCHOBE MTOHUMAaHUS
OPUYMHHOCTH M CHCTEMHOCTH SKOHOMHYECKOTro 3(dexra, (aKkToJOrHUECKUe CBEICHHS O
CBOICTBaxX, cocTaBe, MOJYYEHUH U O€30MacHOM HCIOIb30BaHUM TPAJAUIIMOHHBIX METO/IOB B OBITY
Y TIPaKTUUYECKOM JIEATENBHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUH BBIABISATH XapaKTEPHbIC MPU3HAKHU TMOHITHI, COXPAHATh UX
B3aUMOCB$I3b, UCIIOJIb30BATh 3TU MOHATHS [IPU OMKMCAHUM COCTABA, I0KA3aTEIbCTBA U MPOSIBJICHUS
pe3yJbTaToB;

Cc(OPMHPOBAHHOCTh YMEHHMM HCIOIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) POopMyI1, OnpeeIEHHBIX BEIIECTB
U (yHIAMEHTAIBHOTO (PU3NYECKOIO IMPOMCXOXKACHUS, CO3/IaHUs MOJENIeH MOJIEKYJ BEIIECTB,
MIOJIYYEHHBIX JUIs WIITIOCTPALUU UX XUMHUUYECKOTO U IIPOCTPAHCTBEHHOI'O COACPIKAHMUS;

c(OPMHPOBAHHOCTh YMEHUH COXpaHSACT MPHUHAUICKHOCTh HM3YYEHHBIX BEIIECTB MO HUX
COCTaBy M CTPOCHHUIO K ONPEIEICHHOMY KIIacCy/TpyInam COeMHEHUH (YTrIIeBOIOPOIbI, KUCIOPOT



U a30TCOJEpKaLUE COCAMHEHUS, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUsI), TAeT UM Ha3BaHUE IO
cucreMarnueckor HomeHkiatype (MIOITAK), a Takke mpu TPUIIPUBOABUATIBHBIC Ha3BaHUS
OCHOBHBIX BEIIECTB (ITWUJICH) , MPOMWJICH, AalleTHJICH, STWICHIJIUKOIb, TIUIEPHH, (EHOI,
dbopManbaerua, aneraibAeryj, MypaBbuHas KHUCIOTa, YKCYCHasi KHCIIOTa, OJCHMHOBAs KUCIIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMall, U003, TIIUIHIH);

c()OpPMUPOBAHHOCTh METOJIOB OTpECIICHUsI BUIOB XUMHYECKHX CBSI3€H B H3MEPEHHBIX
COEIMHEHUSIX (OIMHAPHBIX U KPATHBIX);

ChopMHUpPOBAaHHOCTh TPUMEHEHHS TIOJOKCHHH TEOpPHH XUMHUYECKHX BemectB A. M.
BytnepoBa nist 00bsCHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M 3apsja; 3aKOH
COXpaHEHHUS MacC BEILECTB;

Cc(OPMHUPOBAHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (UUUCCKHE W
XUMHYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIaCCOB BEIIECTB (METaH, TaH,
STHJICH, TPOIWJICH, ameTuieH, OyramueH-1,3, metunOyramuen-1,3, O€H30J, METaHON, 3TAHOJI,
STHJICHTJIMKOJb, TJHIEPUH, (EHOJ, aleTalbICTHI, MYPAaBHMHOBAas M YKCYCHAs KHCIIOTHI,
[III0K03a, KpaxMall, [eJUTI0J103a, aMUHOYKCYCHAs KUCIIOTa), IPOMUTFOCTPUPOBATH FCHETHUECKYIO
CBSI3b MEXIy HHMH YPaBHCHHSMH B COOTBETCTBYIOIIEM KPUTCPHHHOM KOIDPHIIUEHTE C
UCIIOJIb30BAHUEM CTPYKTYPHBIX HOPMYT;

C(bOpMy.]II/IpOBaHHI)Ie XAPAKTCPUCTHUKU XaAPAKTCPU30BATh HUCTOYHHUKHU YIJICBOAOPOIHOI'O
CBIpbs (He(Th, IPUPOIHBIH ra3, Yroib), CIIOCOOBI UX MEPEepadOTKH U MPAKTHYECKOE TPUMEHEHUE
nepepaboTKy MPOJYKTOB;

c(OpMUPOBAHHOCTh YMEHUN MPOBOIAUTH PAacyeThl IO XUMUYECKHM YpaBHEHHSIM (Macca,
00BbeM, KOJIMYECTBO HCXOJHOTO BEIECTBA HMJIM COCTOSIHMSA TPOJAYKTa I0 H3BECTHOM Macce,
00BeEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILECTB
VI COCTOSIHUS IPOAYKTOB);

c(OPMHPOBAHHOCTh YMEHUH BIIA/ICIOT CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAyYHOI'O
NO3HAHUS, TPHUMEHSIOTCS B XHMMHUU TPU H3yYEHUM BEUIECTB M HAy4YHBIX HampaBIeHUH
(HaOimoeHMe, U3MEpEHue, OSKCIEPHUMEHT, MOJAEIMPOBAHUE), HCIOJIB3YIOT CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJISl IPUHATHS PEIIEHUH B KOHKPETHBIX KU3HEHHBIX COCTOSHUSX, BOIPOCax
C BEIIECTBaMHU U X MPUMEHEHUS;

c(hOpMUPOBAHHOCTh YMEHUN COOJI0O/IaeT TIPaBUIa UCIIOIB30BAHMS XUMUYECKON TTOCY/IBI U
1abopaTopHOTrO 00OPYIOBAHUS, a TAKXKE MpaBUiIa OOpaIIeHUs C BEIIeCTBAMU B COOTBETCTBHH C
SHEPTUYHBIMU PE3yJbTaTaMU Ja0OPATOPHBIX XUMUUECKHX IKCIICPUMEHTOB;

c(hOpMUPOBAHHOCTh yMEHHUH IUIAHUPOBATh W TPOBOJAUTH XUMHUYECKHA HKCIIEPUMEHT
(mpeBpallieHue BEIIECTB MPU HArpeBaHUH, OJTyUYEeHUE ITUIICHA U U3yYCHHE X CBOMCTB, KAUeCTBO
OTIpeIeTICHUs] BEIIECTB, JICHATypalusi OCJIKOB MPU HarpeBaHWH, IBETHBIE MEXaHU3MBbI OCIIKOB) B
COOTBETCTBUU C OOIICTPUHATBIMH METOJaMH OE€30MacHOCTH TIPU HarpeBaHWW BEIIECTB U
71ab0paTOPHBIX MPUOOPOB, MPABUTEIHCTBA PE3yIbTAaThl XUMUYECKOTO SKCIIEPUMEHTA B dopMme
3aMMCH COOTBETCTBYIONIUX BEUIECTB U (HOPMYIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUH TIIATEIBHO AaHAJM3UPOBATH XMMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoit nHpopmaruu, HTepHET U ipyrue);

CdopmMupoBaHHOCTh YMEHUN COOJIIOIAET MpaBUila YKOJIOTHUECKOTO JTUAEPTO MOBEICHUS B
OBITY W TPYIAOBOM JAEATENBHOCTH B LEISX COXPAHEHHs] CBOETO 3/I0pPOBbS U OKpYXKarollen



IIPUPOJHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA JKMBBIE OPTaHU3MBI ONPEIEICHHBIX
OIPECICHHBIX BEIIECTB, IOHUMATh IOKa3arenapHbld cMbici [IJIK, moHmmaTe Ha mnpumepax
METO/BbI U IIPENOTBpALIATh UX BPEIHOE BO3JCHCTBAE HA OPraHN3M YEJIOBEKA. |

JJId yqdaiuxcst ¢ OrpaHU4YCHHBIMA BO3SMOYKHOCTAMU 310POBbA: YMCHHUC IPUMCHATL 3HAHUA
00 OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHHA MAaTCPUAJIbHBIX U DKOJIOTHYCCKUX aCIICKTOB,

JUISL CTICTIBIX U CJIAOOBHSIIIUX YYAIIUXCS: HAYYHTHCS MCIOJIb30BaTh PEIbe(hHO-TOUCUHYIO
cuctemy, obo3HaueHnyro JI. bpaiins 3anuceiBaeT Gpopmyamy.

11 KUIIACC
Hpez[MeT PE3YyJbTaThl OCBOCHUS KypCa ((0611_[2151 M HCOpraHU4eCKasa XUMUD» OTPaXKaroT .

c(OPMHUPOBAHHOCTb IPEJCTABICHUH: O XMMHUYECKMX HMCTOYHHMKAX E€CTECTBEHHO-HAY4HOIl
KAPTUHBl MHpA, POJIM XMMHUHU B IIO3HAHWM IPUPOJBI, B PA3BUTHM MBIIUICHHUS U KYJIbTYpPBI
JMYHOCTH, €€ (PYHKLIHNOHATbHON IPaMOTHOCTH, 0OOCHOBAaHHOM ISl PEIIEHUS IPAKTUYECKHX 3a1a4
Y DKOJIOTUYECKU OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3710POBbIO M IPUPOAHOMN CPELE;

o0ecrieunBaeT cucreMy oOOeCHeueHus 3HaHWM, KOTOpas BKJIOYaeT B  ceos:
OCHOBOIIOJIATAIOIINE TIOHITUS (XUMHUYECKUH DJIEMEHT, aTOM, M30TOI, S-, P-, d- BJICKTPOHHBIC
opbutanu  aToOMOB, HMOH, MOJIEKYJd,  MOJIb,  MOJIIpHBIH  00BEM,  BaJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas CBs3b (KOBaJIEHTHas CBA3b) ,
MOHHAs1, METAJNTNYECcKasi, BOJIOPOJIHAS ), KpUCTAIINYECKas pelETKa, BUIbl XAMHUECKOTO KJIMMAaTa,
pacTBOpEHUE, 3JIEKTPOIUTHI, HEIIEKTPOIUTHI, dJIEKTPOIUTHUECKAs TUCCOLMALUS, OKUCINUTENb,
BOCCTaHOBHUTEIIb, CKOPOCTh YMEPEHHOT'O PEeKMMa, XUMHUECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopust BIEKTPOJIUTHUECKON COLMAIU3alluy, NepuoaAudYecKuid 3akoH nuccuaenta [J[. .
MenneneeBa, 3aKOH COXPaHEHHs MacC BEILECTB, 3aKOH COXPAHEHHUS U NIPEBPALLEHUS SHEPTUU NIPU
peakuusax peaxkiuii), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMHH, MHUPOBO33PEHUECKHE
3HaHMS, KOHCTUTYLIMOHHOCTb B OCHOBE IIOHMMAaHHs IIPUYMHHOCTM M  CHCTEMHOCTH,
(aKTOJIOrMUECKUE CBEJECHHS O CBOMCTBAX, COCTaBE, MOJIyYEHUH U 0€30I1aCHOM HCIOIb30BAHUU
YCTOMYUBBIX HEOPIraHUYECKHUX BEILECTB B OBITY U MPAKTHUECKOU JeSITeIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISAET XapaKTEepHbIE MPU3HAKU TMOHATUH, COXpPaHSIET HX
B3aWMOCBS3b, COOTBETCTBYIOIIME TMOHSATHS TPU ONHWCAHMU HEOPraHWYECKUX BEIIECTB U HX
SIBIICHUI;

c(OPMHPOBAHHOCTh YMEHUH HCHOJIB3YeT XHUMHUYECKYI0 CHUMBOJHUKY JJISI COCTaBJICHUS
dbopMyn BelIeCTB W OCHOBHBIX NpHYUH, cuctematuueckyto HomeHkiatypy (MIOITAK) u
TpUBMAJbHBIC HA3BAHUS OTEIbHBIX HEOPraHWYECKUX BElECTB (yrapHbIH ra3, yIJIeKHCIbIN Ta3,
aMMHuak, raiéHasi U3BeCTh, Heral€Has U3BecTb, MUThEBAs COJa, MUPHUT U JApYyTue);

c(hOpMUPOBAHHOCTh YMEHHI OMpe/IeTICHUSI BAJIGHTHOCTH U CTEMIEHNU OKHUCIICHUS DJIEMEHTOB
B COCIMHEHHSIX YETBEPTHOTO COCTaBa, BHUJA XUMHUYECKOW CBsI3M (KOBaJeHTHAs, WOHHAs,
MeTaJIJTNYecKasi, BOAOPOIHASI) B COSAUHEHHSX, THIMA KPUCTAUIMYECKOM PEMIETKH KOHKPETHBIX
BEIIeCTB (aTOMHas, MOJIEKYJspHas, MOHHAs, MeTaJIMYecKas), XapakTepa Cpelbl B BOJIHBIX
pacTBOpax HEOPraHWYECKHUX BEILECTB. COCAMHEHUS;

c(OpPMUPOBAHHOCTh YMEHUH COXpaHSET MPUHAIIC)KHOCTh HEOPTaHUIECKUX BEIIECTB MO UX
COCTaBY K OIpPEEJICHHOMY KIIAcCy/TpyIIaM COEIUHEHHH (TpOCThIe BEIIeCTBA — METaUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJTH);



ChopMHpOBAaHHOCT, YMEHHM pacCKphIBACT CMBICT Tepuomuyeckoro mpasa J[. U.
MenzeneeBa U BBIBECTH €r0 CHUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IMPOTHOCTUYECKYIO

GyHKIHIO;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh MIEKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB
aneMeHToB 1—4 nepuonos [lepuonuueckoit cucrtemsl anemenToB . 1. MenneneeBa, nucnosnb3ys
HNOHATUS  «S-, P-, 0-3JIEKTPOHHBIC OpPOWTAIM», «IHEPIETHUCCKUE YPOBHUY», OOBACHSISA
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 3JIEMEHTAPHBIX JIEMEHTOB M WX CBS3€H IO Mepuoiam u
rpynmnaMm [lepuoandeckoil cuctemsl a1eMeHTapHbIX 1eMeHToB /. M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCHIBATH) OOIME XUMUYCCKUE CBOMCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKON
CBSI3M MEXJy HEOPraHMYECCKHMMH BEIIECTBAMH C ITOMOIIBI0 COOTBETCTBYIOIUX (DU3HUCCKUX
IIPUYMH;

pa3paboTaHHBIE METOJIbI OMpEACNICHUS XUMHYECKOTO COCTOSHUS 1O  Pa3IUYHBIM
BO3JICHCTBUSAM (KOJIMYECTBO M COCTaB pEarupyromidx BeIIeCTB, TEIJIOBOE BO3JICHCTBUE,
OOyCJIOBJIGHHOE  CTENEHBbIO  OKMCIEHHUS  JJIEMEHTOB,  OOpaTUMOCTBIO,  Pa3IMYHBIMU
KaTajan3aTopamiu);

c(OPMHPOBAHHOCTh YMEHMH COCTABISET YPABHEHUS pAa3IMYHbIX THUIIOB, IIOJIHBIE H
COKpAIIEHHBIE ypaBHEHHS HMOHHOTO OOMEHa, YCIOBHS CYIIECTBOBAHHWS, NPU KOTOPBIX 3TH
COCTOSIHMS UAYT J0 KOHILIA;

C(i)OpMI/IpOBaHHOCTB YMCHI/II\/’I IIPOBCACHUA HCCJ'IC)IOB&HPIIZ, MOATBCPIKAAOIIUX
KaueCTBCHHBLIA COCTaB PA3JIMYHBIX HCOPIraHMYCCKHUX BCIICCTB, pPACIIO3HABATH OIBITHBIM ITYTCM
HOHBI, TPUCYTCTBYIOIHEC B BOAHBIX pACTBOpAX HCOPIraHNYCCKUX BCIUICCTB,

C(i)OpMPIpOBaHHOCTB YMeHI/Iﬁ PAaCKpBIBACT CYHIHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
MCETOHOB NOCPEACTBOM COCTABJICHUS OanaHca OajaHca 3THX 68.)'[8.HCOB;

c(OPMUPOBAHHOCTh YMEHUN OOBICHIET IUHAMHKY HSKOHOMHYECKOTO COCTOSIHHUSI OT
pa3UUYHBIX (PAKTOPOB; XapaKTEP CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeITHUX Bo3aeiicTBuii (mpunuui Jle [larene);

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh XUMHUYECKHE IMPOIECCHI, COrJacOBaHHE Ha
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHON KUCIOThI, aMMHaKH, a Takke cHOPMUPOBAHHOCTh
npezcTaBieHnid 00 OOIMIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

ChopMHUpPOBAaHHOCTH YMEHUHN TTPOBOJIUT PAcUEThl C UCIOJb30BAHUEM IOHSATHUN «MaccoBas
JIOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUHN ra3a MPH XUMHUYECKUX PEaKIMsIX, MAacChl
BelllecTBa Wi 00beMa ra3a o H3BeCTHOMY KOJTMYECTBY BEIIECTBA, MACCHI WJTH 00beMa OTHOTO U3
BEIECTB B (PU3NUYECKUX BEIIECTBAX, TEMJIOBOTO A (hEeKTa Ha OCHOBE COXPAHEHHS MACCHI BEIECTBA,
MIPEBPALLECHUS U COXPAHEHUE DHEPTUU;

c(OpPMUPOBAHHOCTh YMEHUH COOIIOIAET MpaBUIa UCTIOIB30BAHUS XUMUYECKOU TTOCYABI U
1abopaTOpHOro 000PYIOBAaHUS, & TAaK)Ke TIpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBUHU C
HEPTUYHBIMH pe3yIbTaTaMH Ja00paTOPHBIX XUMHUYECKUX IKCIIEPUMEHTOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATb M IPOBOAUTH XUMUYECKUH HKCHEPUMEHT
(pa3paboTka mepokcuaa, OOBSIBICHHOTO B pa3paboTKe KaTalau3aTropa, ONpe/leieHue pacTBOPOB



BEIIIECTB C MOMOIIBIO YHUBEPCATHHOTO UHIAMKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKOTO COCTOSIHUS, COCTOSSHUE HMOHHOIO OOMEHa, KaueCTBEHHOE COCTOSHHUE cyab(art-,
KapOOHAT- W XJIOPUI-aHUOHOB, HA KaTHOH aMMOHHUSI, PEIICHHE SKCIIEPHUMEHTAIBHBIX 337ad 110
temaM «Metaib» u «HemeTamib») B COOTBETCTBUM € OOILENPUHATHIMU MPaBHIIAMH TEXHUKU
0€30MaCHOCTH IPHU MCHOJIb30BAHUU SHEPreTUUECKUX BEIIECTB U JIaDOpATOPHBIX YCTAHOBOK,
pe3yiabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucell COOTBETCTBYIOIIMX BEIIECTB U
(dbopMynHMpoBaHUs BHIBOJIOB HA OCHOBE 3TUX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHMH TINATEIBHO AaHAJIM3UPOBATh XWMHUYECKYIO WH(POPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpeCTBA MacCOBOW KOMMYHUKaluK, IHTepHeT u apyrue);

c(OPMHPOBAHHOCTb YMEHUI COOJIOAAET MpaBUila SKOJOIMUYECKOro JUJEPro MOBEJAECHUS B
OBITY W TpPYHAOBOM JAEATEIBHOCTH B LEISX COXPAHEHHUsS CBOEro 3[0pOBbS M OKpY’KaroLIeh
IIPUPOJHOM Cpelbl, OCO3HABATh ONACHOCTh BO3JECHCTBHUS Ha >KUBBIE OPIaHU3MBbI OIPEIECICHHBIX
BEILECTB, NOHUMAas cmblci nokasarensd II/IK, noscHaTe Ha nmpuMepax MeTOAbl PYKOBOJCTBA U
IIPEOTBpALaTh UX BPEIHOE BO3IECHCTBUE HA OPraHU3M YEJIOBEKA;

AJI ydaiuXxcest ¢ OrpaHUYCHHBIMUA BO3MOKHOCTAMU 310POBBA: YMCHUC IPUMCHATH 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX METOJAX IMO3HAHUA MATCPUAJIBHBIX U SKOJIOTUYCCKUX ACIICKTOB,

JUTSL CJICTIBIX U CJTAOOBHISIIIMX YYAIIUXCS: HAYYHTHCS MCIOJIb30BaTh PEIbe(hHO-TOUCUHYIO
cuctemy, obo3HaueHnyro JI. bpaitns 3anuceiBaeT Gpopmyay.
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10 KITACC
Ne Hassanue pa3nenoB ¥ TeM NporpaMmsl KommuecTBo yacos OnextponHbie (IU(pOBLIC)
m/n Bcero| KontposbHbIe [pakTHyecKre 0bpasoBaTeNbHbIE PeCypChl
paboThl paboThl

|Pa311e.11 1. TeopeTu4yecKkue OCHOBbI OPraHUYECKONH XUMUM

11

IIpeamer opranndeckoil xumuu. Teopus IpoBEIECHUS
pe3ynbTaToB A. M. Bytieposa

3 BBCAUTC 3HAUYCHUC || BBEAUTC 3HAUYCHUC

[0

|I[06aBI/ITL CTPOKH

|
|I/IToro 10 paszeny H 3 H |
|Pa3)1eJ1 2. YriieBoaopoasbl |
|2.1 HHpeJ:[enLHHe YTJICBOIOPOIBI — AJTKAHBI H 2 H BBEJIUTE 3HAUYCHHE H BBEJIUTE 3HAYCHHE H[[]] |
2.2 |HempenenbHbIe YIIIEBOIOPOIBI: ANKCHBI, aIKaIHCHBI, 6 || BBeauTe 3HAUCHUE 1 (]

AITKUHBIL.

|2.3 HApOMaTI/I‘{eCKI/IG YTIICBOIOPOIBI H 2 H BBEJIUTE 3HAUYCHHE H BBEJIUTE 3HAYCHHE H[[]]
|2.4 HHpHpOILHHe HCTOYHHKH YTIICBOJIOPOJIOB U MX nepepa60TKaH 3 H 1 H BBE/IUTE 3HAYCHUC H[[]]
|I[06aBI/ITL CTPOKHU
|I/IToro 0 pa3jerny H 13 H

|Pa3zle.11 3. Kuciopoacoaepxamiue oprann4ecKkue coeJUHEHNs

|3.1 HCanTLI. H 3 H BBE/IMTE 3HAUCHUE H BBE/IUTE 3HAUCHUE H[[]]
|3.2 HAJ‘IB}IGFI/IJII)I. KapGoHoBbie KUCTOTEL. CIIOXKHBIE S3PHUPBI H 7 H BBEJIUTE 3HAYECHHE H 1 H[[]]
|3.3 HYFHeBOHLI H 3 H 1 H BBE/IMTE 3HAUCHUE H[[]]
|,2106aBI/ITI) CTPOKHU

|I/IToro 0 pa3feny H 13 H

|Pa3zle.11 4. A3oTcoaepikamye OpraHudeckne coeMHeHus1

|4.1 HAMI/IHH. Amunoxkuciaorsl. benku

H 3 H BBC/IMTE 3HAUCHHUC H BBC/IMTE 3HAUCHHUC H[[]]

|I[o6aBHTL CTPOKH




Ne Hassanue pa3nenoB ¥ TeM NporpaMmsl ‘ KomnuecTtBo 4acos OnextponHbie (IU(POBLIC)
m/n Bcero| KontposbHbIe [TpakTHyecKre 0bpasoBaTeNbHbIE PECypChl
paboThl paboThl
|I/ITOro o pazjaeiy H 3 H

|Pa3)1eJ1 S. BbICOKOMOJIEKY IsIPHbIE COeIMHECHUS

|5.l HHnaCTMaccm. Kayuyku. Bosmokna

H 2 H BBEJ/IUTC 3HAUYCHHE H BBE/IMTC 3HAUCHHE H[[]]

|I[06aBI/ITL CTPOKHU

|I/IT0ro 0 pasaeny H 2 H

|I[06aBI/ITL B U30paHHOE

|I[06aBI/ITL pasnen

|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 34 | 2 [ 2 [
11 KINTACC
Ne Hasanue pa3nenoB v TeM MpOrpaMMBbl ‘ KonuuectBo vacos ‘ OnexTpoHHbIEe (TU(POBHIE)
n/m Beero|| KonTpomnbHbie ITpakTHyeckue 06pasoBateNbHbIe pecypebl
paboThI paboThI

|Pa3)1e.11 1. Teopernyeckne 0CHOBbLI XHMHH

1.1 ||Ctpoenue aromos. [lepuoanueckuii 3akoH u [lepuonnueckas cucrema
o anementam [l. 1. MennaeneeBa

3 || BBenuTe 3Hauenue || BBenuTe 3Hauenue |([[]]

|1-2 HCTpoeHHe BemecTBa. MHOTOOOpa3ue BEIeCTB

H 4 H BBEJUTE 3HAUECHHE H BBEJIUTE 3HAYEHHUE H[[]]

|2-3 HCBHSB HCOPraHMYECKUX U XUMHUYECKUX BEIIECTB

H 2 H BBEJIUTC 3HAUCHHUC H BBEJIUTE 3HAUCHUE H[[]]

|
|1.3 HXHMquCKHe MPOIIECCHI H 6 H 1 H 1 H[[]] |
|}106aBHTL CTPOKHU |
|I/IToro 0 paszeny H 13 H H H[[]] |
|Pa3zle.11 2. Heopranuyeckasi XuMust |
|2.1 HMetaIIs H 6 HBBG}II/ITG?;H&‘JGHI/I@H 1 H[[]] |
[22_|Hemeramm: Lo | : | L |01 |
|
|

|I[06aBI/ITL CTPOKH




Ne
/1

Hazpanue pa3nenoB v TeM NporpaMMsl

‘ KomnyectBo yacos
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TEMATUYECKOE NIIAHUPOBAHUE

10 KITACC
Ne Tema ypoka KonnuecTBo gacos [Hara DneKTpoHHBIE U(POBHIE
n/n Beero|| Koutpombheie | IlpakTuueckue || M3Y4CHHS 00pa3oBaTenbHBIE PECYPCHI
paboTHI paboThI
1 |[[TIpeameT opraHU4eCcCKOW XUMHH, €€ OCOOEHHOCTH, 1 BBEJIUTE BBEJ/IUTE seequte ||[[]]
MIPOJIOJKEHHE U 3HAUYCHHE] | 3HAYCHUE 3HAYCHUE Jaty
2 |[[Teopus nocroBepHOCTH pe3ynbraToB A. M. ByTneposa, ee 1 BBEJ/IUTE BBEJ/IUTE BBeaute |([[]]
OCHOBHBIC TTOJIOKEHU || 3HaA4YEHUE 3HaA4YEHUE Jary
3 |[[TIpencTraBnenue o knaccuduranuu BemecTs. Homenkmarypa| 1 BBEJINTE BBEJINTE Beeaute |([[]]
(cucTemaruyveckasi) ¥ TPUBHAJIbHbBIC Ha3BaHUS YKa3aHHBIX 3HAYCHUE 3HAYCHUE JaTy
BemiecTB] |
4 |[[AnkaHBI: COCTaB M CTPOSHUE, TOMOJIOTHYCCKHN Psi] | 1 BBEJIUTE BBEJIUTE seeaute ||[[]]
3HAYCHHE 3HAYCHHE nary
5 |[[MeTan u 3TaH — mpoCTeIre IpeACTaBUTEIIN aKaHOB]] 1 BBE/IUTE BBEJINTE seeaute |([[]]
3HAa4YCHUE 3HAa4YCHUE nary




Ne Tema ypoka KonunyecTBo yacos [Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Beero|| Koutponbheie | IlpakTuueckue || H3Y4eHHS o0pazoBaTeNbHbIC PECYPCHI

paboThl paboThl

6 |[[AnKeHBI: cOCTaB U CTPOEHHE, CBOWCTBA] | 1 BBE/INTE BBEJIUTE seeaute |([[]]

3HAYCHHE 3HAYCHHE nary

7 |[[DTrieH 1 MpOonuIIeH — MPOCTSHINTNE MPEICTABUTEIN 1 BBC/IUTE BBEJINTE seeaute |([[]]
AJIKCHOB] | 3HAYCHUE 3HAYCHUE Jaty

8 |[[ITpakTuueckas padota Ne 1. «[lomydeHre STUICHBI 1 1 BBCITUTE 1 seeaute ||[[]]
M3y4YEHUE €ro CBOMCTBA» || 3HAUYEHHE JaTy

9 |[[Ankamuensl. Byraguen-1,3 u metunOyraaues-1,3. 1 BBC/IUTE BBEIIUTE seeaute ||[[]]
[Mony4eHre CHHTETUYECKOTO KayayKa U pe3uHbl | | 3HAYCHHE 3HAYCHHE nary

10 |[[AnKHHBL: COCTaB M OCOOEHHOCTH JIEMEHTOB, 1 BBEJIUTE BBE/INTE seequte ||[[]]
TOMOJIOTMUYECKUHN Psifl. ALETHIIEH — MpOCTeNInit 3Ha4YeHUE 3Ha4YCHUE Jary
MpEeACTaBUTENb AIIKUHOB] |

11 ||[[BeruucieHus Mo ypaBHEHHIO XUMHUECKOTO COCTOSIHUA | ] 1 BBEJIUTE BBEJ/IUTE seequte ||[[]]

3HAYCHHE 3HAYCHHE nary

12 |[[Apensr: 6eH30i1 U TOMYONI. TOKCHUYHBIC apeHBbI | ] 1 BBEIIUTE BBEIIUTE seeaute ||[[]]

3HAYEHHE 3HA4YCHUE Jaty

13 ||[[TeHeTHUECKAS CBS3B YTIIEBOAOPOIOB, COOTIOICHIE HX 1 BBEJIUTE BBEIIUTE seeaute ||[[]]
pa3IMYHBIX KJIACCORB]] 3HAYCHUE 3HAYCHUE nary

14 ||[[TIpupoaHbIE HCTOYHUKH YTIIEBOJIOPOJIOB: MPUPOJIHBIN T'a3 U 1 BBEIUTE BBEJ/IUTE BBeaute |([[]]
MOIMYTHBIE HEPTIHBIC ra3bl, HEPTh U MPOIYKTHI €€ 3HAYCHHE 3HAYCHHE nary
nepepaboTku]]

15 ||[[TIpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB: MPUPOJIHBIN T'a3 U 1 BBEIUTE BBEJ/IUTE BBeaute |([[]]
MOIMYTHBIE HEPTSIHBIC ra3bl, HEPTh U MPOIYKTHI €€ 3HAYCHHE 3HAYCHHE nary
nepepaboTku]]

16 ||[[KouTposabHas paboTa 1mo pasaeny «Y rieBoaopoabi»]] 1 1 BBEJINTE seeaute |([[]]

3HAYCHHE nary




Ne Tema ypoka KonunyecTBo yacos [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero| Kontponbhete | Ipaktiueckue || M3YIeHHA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThl
17 |[[TIpenenbHble OAHOATOMHBIE CIIUPTHI: METAHOJ U STAHOJ. 1 BBEJIUTE BBEJIUTE seeaute |([[]]
Bonopoanas cBsss]] 3HAYCHUE 3HA4YCHUE JaTy
18 ||[[9Tu MHOrOATOMHBIE CIUPTHI: JICHIJIUKOIb U TIIHIEPUH] | 1 BBEJIUTE BBEJIUTE seeaute |([[]]
3HAYCHHE 3HAYCHHE JaTy
19 |[[®eHoi: cTpOoeHUE MOJICKYI, PU3NICCKUE K XUMUICCKHE 1 BBCITUTE BBEIIUTE seeaute ||[[]]
CBOWCTBA, IPUMEHEHUE] | 3HA4YCHUE 3HA4YCHUE JaTy
20 |[[[Anpaeruapl: popmManbaerua U aneTanbaerua. AeToH] | 1 BBEIINTE BBEIUTE seeaute ||[[]]
3HAYCHHE 3HAYCHHE JaTy
21 |[[OmHOOCHOBHBIE MIpeeIbHbIe KAPOOHOBBIE KUCIOTHI: 1 BBEITUTE BBEJIUTE seeaute |([[]]
MypaBbUHas U YKCYyCHas|] 3HA4YCHHE 3HA4YCHHE JaTy
22 |[[TIpakTrueckas pabora Ne 2. «CBolicTBa pacTBOPOB 1 BBEIIUTE 1 seeaute ||[[]]
YKCYCHOM KUCIOTBI»] | 3HaYCHHE naTy
23 |[[CteapuHOBas U OJEMHOBAasE KUCIOTHI, KaK MIPEICTaBUTEIN 1 BBEITUTE BBEJIUTE seeaute |([[]]
BBICIITNX KapOOHOBBIX KHCIIOT]] 3HA4YEHUE 3HA4YEHUE Jaty
24 |[[MpblLia KaK COMH BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE 1 BBEIIUTE BBEJIUTE seeaute |([[]]
nericreue]| 3HAaYCHHUE 3HAaYCHHUE Jaty
25 |[[CnoxHBIe 3(hUpBI KaK POU3BOJHBIE KAPOOHOBBIX KUCIIOT. 1 BBEJIUTE BBEJINTE Beeaute |([[]]
IManponus cnoxHbIX 3Gupos]] 3HaYCHHE 3HaYCHHE JaTy
26 |[[>Kupsbl: ruaponus, IpUMEHEeHHe, OUOIOTHYecKas poib 1 BBEIIUTE BBEJIUTE Beeaute ||[[]]
YCTOMYNUBOCTH || 3HaA4YEHUE 3HaA4YEHUE Jary
27 |[[YraeBomsl: cocTaB, knaccudpukanus. Baxxueitme 1 BBEIIUTE BBEJIUTE Beeaute ||[[]]
MIpe/ICTaBUTENHN: TIII0K03a, PpyKTO3a, caxapo3a]] 3HaYeHHE 3HaYeHHE naTy
28 |[[Kpaxmai u 1esutioa03a Kak MPUPOIHBIC MTOJUMEPHI] | 1 BBE/IUTE BBEJINTE seeaute |([[]]
3HAYCHHE 3HAYCHHE JaTy
29 |[[KontponbHas pabota mo pasaeny «Kucmopoacoaepxaiine 1 1 BBEIUTE sBeaute ||[[]]
OPraHNYEeCKHUE COCTUHEHUS] | 3Ha4YeHUE Jary




Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Koutponbheie | IlpakTuueckue || H3Y4eHHS 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThl
30 ||[[AMUHBI: MECTHIAMHUH ¥ aHUJIKH || 1 BBE/INTE BBEJIUTE seeaute |([[]]
3HAYCHHE 3HAYCHHE nary
31 ||[[AMHHOKHCIIOTHI KaKk aM(OTEepHbIE OPraHUYeCKUe 1 BBEIIUTE BBE/IUTE seeaute ||[[]]
COCIMHEHMS, NX Omosiornueckoe 3Hauenue. [lentumpi]] 3HAYEHUE 3HAYEHUE Jary
32 ||[[benku xak HaTypaIbHbIE BEICOKOMOJICKYISIPHBIE 1 BBE/INTE BBEJINTE Beenute |(([[1]
coenuHeHus| | 3HAYCHHE 3HAYCHHE nary
33 ||[[OcHOBHBIE TOHSTHUSI XUMUHU BHICOKOMOJIEKYIISIPHBIX 1 BBEIIUTE BBE/IUTE seeaute ||[[]]
COCIMHCHM || 3HAaYCHHUE 3HAYCHHUE Jary
34 ||[[OcHOBHBIE METOIBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX 1 BBEJIUTE BBE/INTE seequte ||[[]]
coenuHenuii. [nacTMacchl, kKay4yKH, BOJIOKHA] | 3HAYCHHE 3HAYCHHE nary
|I[06aBI/ITL CTPOKHU
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11 KINACC
Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara OJeKTpOHHBIE IT(PPOBEIE
/i Bcero|| Kontpombmsre || Ipakriaeckue || 13YICHAS o0pa3oBaTenbHbIE PeCypChI
paboTHI paboTEI
1 |[[Xumuyecknii seMeHT. ATOM. DIEKTPOHHAsI Pa3HOBHIHOCTH aTOMOB] | 1 BBCIUTE BBCAHUTE seexute ||[[]]
3HA4YCHUC 3HA4YCHUC Aaty
2 |[[Tlepuomuueckwuii 3aKkoH u [Tepuoauyeckas cuctema ¢ anementamu J1. U. 1 BBCIUTE BBCAHUTE seenute ||[[]]
MenpeneeBa, UX CBSA3b C COBPEMEHHOM TeopHUel aTOMOB] | SHAUCHHC 3HAuCHMC Aaty
3 ||[[3akOHOMEpPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTAPHBIX DJIEMEHTOB M UX 1 BBEJIUTE BBE/IUTE seeute |[[]]
COEIMHEHM 110 IpynIaM 1 epruoiaM. 3Ha4eHHE MEPUOJNYECKOr0 IpaBa U 3HAYCHUE 3HauCHHE Aaty
cucteMsl 35emeHToB nutanus (.M. MeHnneneeBa B Hayke pa3BUTHA ||
4 |[[Ctpoenue BemiecTBa. XUMUYECKask CBSI3b, €€ BUIbI; MEXaHHU3MbI 1 BBEJIMTE BBEJINTE seeute |[[]]
o0pa3oBaHMs KOBaJECHTHOU CcBs3H. BomopogHas cBs3b]] 3Ha4CHHUE 3Ha4YCHHUC naTy




No Tema ypoka KonugectBo gacos Hata DNeKTpoHHbIE U(POBEIC
n/m Bcero| Kontponsheie || IMpaktnueckue || H3YICHIA 00pa3oBaTebHBIE PECYPCHI
paboThI paboThI
5 |[[BanenTHOCTD. DiieKTpooTpHIiaTe/ibHOCTh. CTeneHb OKucieHus. BemecTa 1 BBEIUTC BBEIUTC seeaure |([[]]
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOI'O BEIECTBA] | SHA9CHUE SHAYCHHC nary
6 |[[[IpemtoskeHre O TUCTIEPCHBIX PA3MBIILICHUSX. VICTHHHBIC U KOJUTOMIHBIC 1 BBEJIUTE BBEJIUTE seaure |[[]]
pacTBOpbl. MaccoBas J10Jis BelllecTBa B pacTBope] | SHAICHUE 3Ha4ICHHE Aary
7 |[[Knaccu¢ukaius 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHCHUIA. 1 BBEJIMTE BBEJIMTE seeaure |[[]]
['enernueckas CBSI3b HEOPraHMUECKUX BEIIECTB, PA3JIMYHBIX KIacCOB] ] 3HA4CHUE 3Ha4ICHHE Aary
8 |[[Knaccuukaiius XMMHUECKUX BEIIECTB B HEOPraHMYCCKON M opranuyeckoi | 1 BBEJIUTE BBEJIUTE seaure |[[]]
XHMMHH. 3aKOH COXPAHEHHUSI MAaCCOBBIX BEIIECTB; 3aKOH COXPAHEHUS U SHa4YCHUC SHA4YCHHUC Aaty
peoOpa30BaHUs YHEPTUH MPU JHHAMAYCCKUX PEAKITUAX ] |
9 ||[[CkopocTb coctostaust. OOpaTUMBbIe COCTOSHUS. XUMUYECKOE paBHOBECHE] | 1 BBE/IUTE BBE/IMTE seeaure |[[]]
3HAYCHUC 3HAUYCHUC aaty
10 |[[TIpaxTuueckas pabota Ne 1. «BiusHHe pa3nuuHbIX (akTOpoB Ha 1 BBC/UTC 1 seeute ||[[]]
CKOPOCTHOU PEXHUM»| | 3HA4CHUE aaty
11 |[[2nexTrponuTnyeckas aucconuaius. [Ipemnioxenne 0 BOJOPOTHOM 1 BBEJIMTE BBE/IUTE seaure |([[]]
unaukatope (pH). Peakunu nonHoro oomena. ['maponus yka3aHHBIX U 3Ha4YCHHC 3HAYICHHUE AaTy
HEOPraHUYECKHX BEIIecTB]|
12 | [[OxucnuTensHO-BOCCTAaHOBUTENIbHBIC COCTOsIHUS. [Ipemnoxkenue 06 1 BBE/IMTE BBE/IMTE seeute |[[]]
AJIEKTPOJIN3€E PACIJIaBOB U PacTBOPOB COJIEH] ] 3Ha4ICHHC 3HAYCHHC Aary
13 |[[[KonTponbHas pabota mo pazaeny «TeopeTrnueckre OCHOBBI XUMHM»] | 1 1 BBCAHUTE seenute ||[[]]
3HAUYCHUC nary
14 |[[Metamnsl, ux nonoxenue B [lepuonudeckoii cucreme ¢ anementamu /1. 1. 1 BBCIUTE BBCAHUTE seexute ||[[]]
MeHeneeBa 1 0COOEHHOCTH TBEPAOCTH aToMOB. O0mHe hu3nvecKkne 3Ha4YCHUC 3Ha4YEHUE aary
CBOMCTBa METaJLIOB] |
15 |[[CnnaBbl MeTa/muIoB. DIEKTPOXUMUYECKHN Pl HAPSDKCHHBIX METalIOB] | 1 BBC/IUTC BBC/IUTC seegure |I[[]]
3HA4YCHUC 3HA4YCHUC Aary
16 |[[XumuuecKHe CBOMCTBA OPraHUYECKUX METAIUIOB (HATPUI, KaTUil, KaabIHid, 1 BBEJIUTE BBE/IUTE seeaure |[[]]
Mar"ui, aJftoMUHHUI) U UX COEIMHEHUM SHAYUCHHE 3HAYCHHUC Aaty




No Tema ypoka KonugectBo gacos Hata DNeKTpoHHbIE U(POBEIC
n/n Beero|| Konrponsisre || lpaxtiueckue || 13YICHHA ||00pasoBatenbHeIe pecypest
paboThI paboThI
17 |[[[Xumuyeckue cBoicTBa XpoMa, ME/IM M UX COSIMHCHUI] | 1 BBE/UTE BBE/UTE seezute ||[[]]
3HA4YCHUC 3HA4YCHUC Aaary
18 |[[XuMHuecKHe CBOMCTBA IIMHKA, jKejIe3a U UX COCTUHEHHUH] ] 1 BBEJIMTE BBEJIMTE seeaure |[[]]
3HA4YCHUC 3HA4YCHHC nary
19 |[[TIpaktuueckas pabota Ne 2. «PelieHune S5KCrepuMEHTaIbHBIX 3a1a4 110 Teme || 1 BBEJIMTE 1 seeaure |[[]]
«Metamasim»]| 3HA4EHUE aaty
20 |[[Hemeramisl, ux monoxenue B [leproandyeckoii cuctemMe ¢ aaeMeHTamu [, 1 BBEJIMTE BBEJIMTE seeaure |[[]]
W. MenneneeBa u 0COOCHHOCTH HAPSKEHUST aTOMOB] | SHAHuCHHC 3HaYCHUC Aaty
21 |[[®u3uyeckue CBOHCTBA HEMETAIIOB. AJIOTPONHUS HEMETAILIOB (110 1 BBE/IUTE BBC/IUTE seezmte ||[[]]
MPUHIUITY KUCIIOpoJia, cepbl, (hocdopa u kucnopoa)]] 3Ha4YCHIC 3HAYCHHC Aary
22 |[[[XuMHueckne CBOMCTBA IaJOre€HOB, CEPhI U UX COSIUHEHHH] | 1 BBC/UTC BBC/IUTE seezure |([[]]
3HA4YCHUC 3HA4YCHHC nary
23 |[[Xumuueckue cBOICTBA a30Ta, Gochopa U UX COCAMHEHHUH | | 1 BBE/IUTE BBE/IUTE seeaute ||[[]]
3HAYCHUC 3HAUYCHUC aaty
24 |[[XumHuueckue CBOMCTBA OTXOJIOB, KPEMHHUS M UX COSTMHEHUH] | 1 BBEUTE BBEMTE seeute ||[[]]
3HAYCHUC 3HAUYCHUC aaty
25 |[[IIpuMeHEHNE YCTOWYMBOCTH HEMETAIIIOB M UX COSTMHEHUH] | 1 BBEUTE BBEMTE seeute ||[[]]
3HA4YCHUC 3HA4YCHUC Aaty
26 |[[O600menne 1 cucTeMaTH3alys 3HaHKH 110 Teme «HemeTanbsy. 1 BBE/IUTE BBE/IUTE seezure |(|[[]]
Boruncnenus no ypaBHEHUsIM BETpa U TEPMOXUMHUUYECKUX PAacYETOB] | SHA9CHUEC SHA9CHHC Aary
27 |[[TIpakTuyeckas pabora Ne 3. «PerieHue sKCriepuMEHTAIBHBIX 3a/1a4 1o Teme | 1 BBEJIUTE 1 seeute |[[]]
«Hemetammsimy]] 3HAYCHUC Aary
28 |[[KonTpomnbHas padoTa mo Temam «Metaiisi» u «HemeTanmmsi»]] 1 1 BBE/IUTE seezure |(|[[]]
3HAUYCHUE Jary
29 |[[Heopranudeckue u OpraHnveckue KucioTel. Heopranuueckue u 1 BBEJIMTE BBE/IMTE seeute |[[]]
OpraHN4YeCKUe OCHOBaHUA| | 3Ha4eHHe 3HauCHHE Aaty
30 |[[[AmboTepHbIC HEOPraHUYECKUE B OpraHndeckue coeaunenus. ['enernueckas|| 1 BBEJIUTE BBEIUTE seeaure |[[]]
CBSI3b HEOPTaHUYECKUX U HAYYHbBIX BEILECTB]] SHAHuCHHC 3HaYCHUC Aaty




No Tema ypoka KonugectBo gacos ‘ Hata DNeKTpoHHbIE U(POBEIC
n/n Beero|| Konrponsisre || lpaxtiueckue || 13YICHHA ||00pasoBatenbHeIe pecypest
paboThI paboThI
31 |[[Posib XUMUH B YIJIEBOAOPO/IC, SHEPTETHUSCKON U MUIICBON 0€30MaCHOCTH, 1 BBEIUTC BBEIUTC seeaure |([[]]
pa3BUTUUA MCHI/IHI/IHBI]] 3HAUCHUC 3HA4YCHUC Jary
32 |[[TIpencraBienusi 00 OOLIMX HAYYHBIX MPUHIIUIIAX TOTYICHHSI 1 BBCIHUTE BBEIUTE seaure |[[]]
MIPOMBILIJIEHHBIX YCTOMYUBBIX BEIIECTR] | 3HAuCHMC 3HAYCHUC Aaty
33 |YenoBek B MUpE BEIIECTB U MAaTEPUAIIOB 1 BBEUTE BBEAMTE seeute ||[[]]
3HAYCHUC 3HAYCHUC nary
34 || Xumus u 3JI0POBbE YEI0BEKA 1 BBEJINTE BBEIUTE BBEJIUTE [[]]
3HAYCHUC 3HAYCHUC nary
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