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HHOACHUTEJIBbHASA 3AIINCKA

[IporpamMa 1Mo XMMHM Ha YpOBHE CpeaHero oOIiero oopazoBaHMs pa3paboTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparuny,
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS QeaepanbHO 00pa30BaTENIbHON MPOTpaMMBbl CPEIHETO
obmero oo6pazoanust (POII COO), npencraBieHHbIX B DeaepalbHOM TOCYAAPCTBEHHOM
oOpazoBarenbHOoM cranjgapre COO, ¢ yuérom Konuenuuu mnpenojaBaHusi ydyeOHOro mnpeaMmera
«Xumus» B o0pa3oBaTesbHBIX opranusauusax Poccuiickoit @enepanuu, peanus3yroluXx OCHOBHbIE
o0Opa3oBaTe/IbHbIE MPOTrpaMMbl, 1 OCHOBHBIX IOJOKE€HUM «CTpaTeruu pa3BUTHsS BOCIUTAHUS B
Poccutiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsikenue [lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TOJIXOJIOB K pa3pabOTKe MpOrpamMMbl M0 XUMHUH, K OMPEACIICHUI0 O0IIe cTpaTeruu
00y4yeHMsl, BOCIMTAHUSA U Pa3BUTHsI 00YJaIOIUXCs CPEICTBAMU Y4eOHOTrO MpeaMeTa « XUuMUs» ISl
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KoHLeNTyaibHble nonoxkenuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1I€JIeH, COJepKaHUs, pe3yJbTaTOB O0y4eHHUs U TpeOOBaHUI K YpOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHMEe,  IIOJydaeMO€  BBIIYCKHUKaMHM  00Ieo0pa3oBaTeNbHON
OpraHM3aly, SBJSETCS HEOTHEMIIEMON YacThio UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPILIAIOLIUM
3TaroM peau3alui Ha COOTBETCTBYIOIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYILIMX
[IEJIOCTHOM CHCTEME XUMHUYECKOTOo 00pa3oBaHMsA. DTH LEHHOCTH KAacaloTCs IMO3HAHMS 3aKOHOB
npupobl, GOPMHUPOBAHUS MUPOBO33PEHUSA U OOIIEH KyJIbTYphbl YEJIOBEKA, a TAKXKE HKOJOTHUECKU
000CHOBAaHHOI'O OTHOLIEHMSI K CBOEMY 3/I0POBbIO U NMPUPOAHON cpene. Peanmusyercs xumuueckoe
o0Opa3oBaHue OOyyaroIIMXCsl Ha YpOBHE CpPEAHEro o0Iero odpa3oBaHUs CpPEACTBAMH y4eOHOTO
npeaMera «XUMHS», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OMPEEIIEHbI B IPOrpaMMe [0 XUMHUH C
y4€TOM creuu(UKU HayKH XUMHHU, €€ 3HAUYCHHs B MO3HAHUM MPHUPOJIBI U B MaT€pHAIbHON KU3HU
oOmiecTBa, a Takke C Y4ETOM OOIIMX IeNeld W NPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAeT O0COOYI0 pojib B COBPEMEHHOMU
[UBWIN3ALUN, B CO3JaHMM HOBOM 0a3bl MaTepHaiabHOM KynbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMHUpOBaHNE PALlMOHAILHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LIEIOCTHOTO MPEJCTaBICHUs 00
OKpY’KalollleM MHpe Kak O €IMHCTBE MPUPOJIBI U YeJIOBeKa, KOTopoe (OpMHUpPYETCs B XHMHUHU Ha
OCHOBE ITOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJIEHCTBYSI C APYTMMU €CTECTBEHHBIMM HayKaMH, XMMUS CTajla HEOThEMJIEMOU
4aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPYJIa U KHU3HH KaXJIO0TO YJeHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa cO3uJaTesibHas, KaK HayKa BBICOKMX TEXHOJOTHI
HarpaBJieHa Ha pelIeHue II00albHbIX MPOOJIeM YCTOMYMBOTO Pa3BUTH YEIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUILEBOM, IKOJIOTHYECKON 0€30MaCHOCTH M OXPaHBbI 310POBBS.

B cootBercTBMM ¢ 0OmMMH IeNMH M TOPUHIMUIIAMU CpEAHEro obmero obpa3zoBaHus
conepkanue npenmera «Xumus» (10-11 kmaccel, 0a30BbI YpOBEHb H3Y4YE€HHs]) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYIbTYpHYIO IOATOTOBKY OOYYaroluxcs, HEOOXOIUMYIO UM s
BbIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B JKH3Hb COIMYMa,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTaBisifolMMHU MpeMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «Oprannyeckasi XUMUSD
u «OO0m1as U HeopraHuveckass XuMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HaHHMM 10 HEOPraHWYECKON XMMHUU (C BKIIOYEHHEM 3HAHHUM 3
oOrmield XUMUM) U OpraHnyeckord XuMuu. @OpMHUpPOBaHUE JTAHHON CUCTEMbI 3HAHUN NMPU U3YyYCHUU
npeaMera o0ecreynBaeT BO3MOXHOCTh PACCMOTPEHMsI BCEIO MHOI00Opa3Hs BEIIECTB Ha OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHA XUMUHU.

Crpykrypa copepkaHusi KypcoB — «Opranudeckas xumus» U «OOmias U HeopraHudeckas
XUMHS» cPOpMHUpOBaHA B IpOTrpaMMe MO XUMHHM Ha OCHOBE CHCTEMHOTO MOIXO0Ja K HM3YYEHUIO
ydeOHOrOo MaTepuasia ¥ OO0yCJIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUW Ha
ONpPENEIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUU BEIIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KJIACCHYECKOM TEOpUH CTPOCHHS OPraHMYECKHUX COCIAMHEHUH, a



TaKKe HAa YPOBHE CTEPEOXMMMUYECKHUX U DJIEKTPOHHBIX IMPEACTABICHUNH O CTPOCHUU BEIIECTB.
CBenenus 00 H3ydaeMbIX B Kypce BEIECTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB 1O
CIIOKHBIX OHMOJIOTUYECKH AaKTUBHBIX COeAMHEHHH. B Kypce opraHmdyeckoil XUMHUU MOJTY4arOT
pa3Butue cQOpPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIE€pPBOHAYATIHHBIC

MPEJICTABICHUS. O XMMHUYECKON CBSI3U, KJIACCU(UKALMOHHBIX MPH3HAKAaX BEILECTB, 3aBUCUMOCTHU

CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yriioOM 3peHHUs B mpeamere «XuMHUsS» 0a30BOr0 YpOBHS paccMaTpUBaETCs
U3y4eHHBII HAa YpPOBHE OCHOBHOTO 0OmIero o00pa3oBaHUs TEOPETUUYECKUN Marepual Mo
dakTosornyecKkue CBEJCHUS O BEIIECTBAX M XMUMHUYECKON peakiuu. Tak, B 4acTHOCTHU, B Kypce
«OO0mas 1 HeopraHuveckas XUMHS» OO0y4arolIMMCsl MPEIOCTaBISAETCS BO3MOXKHOCTH OCO3HATh
3HaYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJIOJIOTHUECKUX TTO3UINH, TITy0xKe
MOHSTh UCTOPUYECKOE U3MEHEHHe (QYHKLIUN 3TOT0 3aKOHa — OT 00001matoneil 10 o0bsACHSoIEH 1
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHUII O BaXHEMIIMX BeIIECTBaX, UX COCTaBE, CTPOCHUU, CBOMCTBAX M
IPUMEHEHUH, a TAKXXE O XMMHUYECKUX PEaKLUsiX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHHS
nomonHsiercs B Kypcax 10 w11  kmaccoB »leMEHTaMHU  COJEpKaHUS, HMEIONIMMHU
KYJIbTYPOJIOTMUECKUA W MPHUKIAJHOM XapakTep. OTHU 3HaHUA CIOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBS3M XHUMHH C JPYTMMH HayKaMH, pPacKpbIBalOT €€ poib B TO3HABATENbHOU U
IIPAKTUYECKON JESITEIbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXEHHUS K IIPOLECCY
TBOpUYECTBA B 0O0JIACTU TEOPUH MU MPAKTUYECKUX MPUIIOKEHUN XUMUU, MMOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIHBATh HHQOPMAIMIO M MPUMEHSITh €€ Ui MOMOJHEHHs 3HAHHM, perieHus
MHTEJJICKTYaJIbHBIX M OSKCIIEPUMEHTAJBHBIX HCCIEA0BaTENbCKUX 3anad. B menom conepikaHue
yuebHoro npeamera «XuUMHS» JAHHOTO YPOBHS M3YYEHHS OPUEHTUPOBAHO Ha (POPMHUpPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKOW OCHOBBI Ul MOHMMAHUS (GMIOCO(PCKUX HIEH, TaKWX Kak:
MaTepHaIbHOE €JMHCTBO HEOPTaHMYECKOT0 M OPraHMYeCKOro MHpa, O0O0YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOCHHMEM, I03HABAEMOCTh MPUPOAHBIX SBICHUN MYTEM SKCIIEPUMEHTA U
peleHuss MPOTHUBOPEUMil MeXay HOBBIMH (akTaMM M TEOPETUYECKMMHU NPEANOChUIKaMH,
OCO3HAHME POJIM XMMHHM B PELIEHUU 3KOJOTMYECKHX MpobiieM, a Takke MpolieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTEpUAJIOB.

B nnane pemenus 3aa4 BOCIUTAHUS, Pa3BUTHS U COLUANIM3ALMHA O00YJarOIMXCS MPUHSTHIE
IPOrpaMMOil 0 XMMHMM HOIXOJbl K OIPENEICHUIO COACPXKAaHUS W IOCTPOEHUS IpeaAMeETa
IpelycMaTpuBalOT (POPMUPOBAHNWE YHUBEPCAJIBHBIX Y4E€OHBIX JEHCTBUM, HMEIOUMX 0a30Boe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATENBHOCTH: peIIeHUs Ipobiem, OMCKa, aHau3a u 00paboTKU
uH(poOpMalui, HEOOXOAUWMBIX Ui NPUOOPETEHHUsS OMbITa MPAKTUUECKOW M HCCIEeI0BaTEIbCKON
JEATENIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUH XUMHH.

B npakTtuke npenojiaBaHusi XUMHH Kak Ha YpOBHE OCHOBHOTO 001Iero o0pa3oBaHHusl, TaK U Ha
YPOBHE cpenHero oOmiero oOpa3oBaHMs, NMPH OIpPEICIICHUN COJepPKATEIbHON XapaKTepUCTUKU
nened W3ydeHHsl TIpeAMeTa HalpaBJIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTH  TPATUIMOHHO
npu3HaéTcst  (OpPMHPOBAHHME OCHOB XHMHYECKOM HayKM Kak 00JacTd  COBPEMEHHOTO
€CTECTBO3HAHMUSI, IPAKTHUUECKOMN EeATEIHHOCTH YeIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOI
KyIbTypbl. C METOIMYECKOM TOUKM 3pEHUS TAKOW MOAXOA K OINPEACICHUIO IeNed H3y4eHHs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CorymacHO JaHHOW TOYKE 3pEHMUS TJaBHBIMU LEIAMHM H3Y4YEHMs INpeaMera «XHMHs» Ha
6a3zoBoM ypoBHe (10-11 ki1.) ssBASIFOTCS:

— (GOpMHUPOBAHHE CHCTEMbl XMMHYECKHX 3HAHWN KaK BAXHEWUIIEH COCTABISIONICH €CTECTBEHHO-
HaY4YHOH KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXkaT KIIOYEBHIC MOHATHS, (yHIaMEHTAIbHbIC
3aKOHBI U TEOPHUH XHMHH, OCBOEHHUE SI3bIKa HAyKd, YCBOCHHE M IOHHUMaHHE CYIIHOCTU
JOCTYIHBIX O00O0OIIEHNH MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPHEH HX
pa3BUTHUS U CTAHOBJICHMUS,

— (QopmupoBaHHE W pa3BUTHE NPEACTABICHUNH O HAyYHBIX METOAAax IIO3HAHMSA BEIIECTB U
XUMHUYECKHX PEaKUUi, HeOOXOMUMBIX Ui MPUOOpPETeHUs] YMEHHH OpUEHTHPOBATHCS B MHpPE



BEUIECTB M XHUMHUYECKHX SBJIEHUH, HMEIOIIUX MECTO B TMPHUPOAE, B MPAKTUUYECKOH U
MMOBCEAHEBHOM XU3HU;

— Dpa3BUTHE YMEHHH U CIOCOOOB JEATENBHOCTH, CBA3AHHBIX C HAOJIIOJACHHEM U OOBSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII O€30M1aCHOT0 OOpaIeHHs C BELIECTBAMH.

Hapsiny ¢ stum, copepxateibHasi XapaKTepUCTUKa LeJIed M 3a/ad M3y4eHUs MpeaMeTa B
porpaMMe Mo XMMHHM YTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUHM C HOBBIMU MPUOPUTETAMU B
cUCTeMe cpenHero obmiero oOpasoBanus. CerogHsi B MpenoJaBaHUN XUMHH B OOJIBIICH CTEreHU
OTIaéTCs MpeanoYTeHUE MPAKTUYECKON KOMIIOHEHTE COAepKaHUs 00y4eHUs, ODUEHTUPOBAaHHON Ha
MOJITOTOBKY BBITTYCKHHKA 0011€00pa30oBaTeIbHON OpraHu3aIuy, BIaICIONIEro He HA0OpOM 3HAHHUIA,
a (YHKIMOHAIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM U YMEHHSIMH aKTHBHOTO MOJNy4YEHHS
3HAHUUW U IPUMEHEHUS UX B peaJbHOM )KU3HU ISl pEIICHUS] TPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM NpU U3y4EHUU NpeaMeTa « XUMUS» JOMUHUPYIOIIee 3HaUeHHE MPUoOpETatoT
TaKue 1eJIM U 33/1a4u, KaK:

— ajanranus oOy4arouuxcs K YCJIOBHMSIM IMHAMHYHO pa3BHUBAOIIErocs Mupa, GopMUpOBaHUE
MHTEJJICKTYaqTbHO PAa3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpa3oBaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHSTHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX,
CBSI3aHHBIX C BEUIECTBAMH U UX MIPUMEHEHHEM,;

— (opmupoBanue y 00y4yarOmMXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIUH), UMEIOIIUX
YHUBEPCAIbHOE 3HAYCHHE JJISl PA3JIMUYHBIX BUJIOB JCSTEIBHOCTU: PEIICHHs MPOOJieM, TTOUCKA,
aHanuza U o0paboTKu MHGOpPMaLMU, HEOOXOJUMBIX AJI MPUOOPETEHUS ONbITA JIESATEIbHOCTH,
KOTOpasi 3aHUMAeT Ba)KHOE MECTO B IMO3HAHUM XHUMHH, a TaKXKe JUIsl OLEHKH C TO3WUIUN
9KOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHHS BEHIECTB M XMMHYECKHUX MPOIECCOB Ha
OpraHW3M 4YeJIOBEKA U MPUPOJIHYIO CPEIY;

— Dpa3BUTHE TO3HABATENBHBIX WHTEPECOB, HWHTEIUIEKTYaJdbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBbIE 3HAHUS IO XUMHH B
COOTBETCTBUU c KU3HECHHBIMU MOTPEOHOCTSIMHU, HCII0JIH30BaTh COBPEMEHHBIC
WH(OPMAILIMOHHBIE TEXHOJOTHUU HJs TOWCKAa M aHanmu3a y4eOHOW W HaydHO-TIOMYJISAPHOM
nH(pOpMAIIUK XUMUYECKOTO COICPKAHUS;

— (¢dopMUpOBaHHE M pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBIIUICHHUS,
HAOIOIaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, NMPH TJIAHUPOBAHUH U MPOBEJECHUN XUMHYECKOTO IKCIIEPUMEHTA;

— BOCHHTaHHE y 00ydJaromuxcs YOSKIEHHOCTH B TYMAaHUCTUYECKOW HAINPaBICHHOCTH XUMUH, €€
BXHOW pONM B pEIICHUU TINOOATbHBIX MPOOIEM PpalMOHAIBHOTO MPUPOIONOIH30BAHMUS,
MIOTIOJIHEHUSI YHEPTETUYECKUX PECYpCOB M COXPAHEHHUs MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEOOXOUMOCTH OEpeHOr0 OTHOUICHHWs K TPUPOJE M CBOEMY 3I0pPOBBIO, a Takke
NMpUOOpPETEHUsT OMBITA HWCIOJIB30BAHMS TIONYYCHHBIX 3HAHWM [UJII TPHHATHS TPaMOTHBIX
peIIeHU B CUTYAIUsIX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSMHU.

B ydebnoM miaHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuMUus» 0a30BOTO YpPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO0miee 4ncIO0 4YacoB, OTBEAEHHBIX ISl M3YYCHHS XUMHH, Ha 0a30BOM YpPOBHE CPEIHErO
o0bmiero oopazoBanus, coctapmsieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kimacce —
34 gaca (1 gac B HenemIo).

COJAEPKAHUE OBYUYEHUS
10 KJTIACC

OPI'AHUYECKASA XUMUS

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHMyeckol XMMUU: €€ BO3HUKHOBEHHUE, PA3BUTHE U 3HAUYCHHUE B IIOJYYECHHH
HOBBIX BEIIIECTB U MaTE€pUaIoB. Teopus CTpOCHHS OpraHM4ecKux coenuneHui A. M. bytnepona, eé
OCHOBHBIE TIONIOKEHUs. CTPYKTypHBIE ()OPMYIIBI OPraHMYECKUX BEIIeCTB. [ OMOJOTHS, U30MepHs.
XUMHYecKas CBSI3b B OPraHUUYECKUX COCTMHEHUSX — OJUHAPHBIE U KPATHBIE CBA3H.



[IpencraBiaenne o KiacCUpUKalMKM OpraHUYECKUX BellecTB. HomeHkiaTypa opraHMYecKuX
COEIMHEHUN (cucTeMaTH4ecKasl) U TPUBUAIbHBIE HA3BaHMs Ba)KHEHIIMX IMPEICTABUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3YyYEHUS BELIECTB U MX IPEBpAILEHUIN: O3HAKOMJIEHHE C
o0Opa3llaMu OpPraHMYECKHUX BEIECTB M MaTepHajaMd Ha MX OCHOBE, MOJAEIMPOBAHHUE MOJIEKYJ
OpPraHUYeCKUX BEIIECTB, HAOIIOJCHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIIECHUIO
OpPraHMYECKUX BEILIECTB IIPU HarpeBaHuu (IU1aBJICHHUE, OOYTIIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TIOMOJIOTMYECKHH psf. MeTraH M 3TaH — IpocTedune
IPEJCTaBUTENIN AJIKaHOB: (PU3NYECKHE U XMMHMUYECKHE CBOMCTBA (PEaKLMU 3aMELCHUsI U TOPEHMS),
HaXO0XJ/IEHUE B IPUPO/IE, IOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, T'OMOJOTMYECKHM DPsA. OTWIEH U MNPOMNWIEH — MPOCTEHIINe
NpPEJCTaBUTENIN AJKCHOB: (pU3MyecKkMe M XHWMHUYECKHE CBOWMCTBAa (pEeakuuWu THIPUPOBAHUS,
raJloreHUpOBaHUs, TUAPATALUH, OKUCIICHHS U OJIMMEpU3alluN ), TOJy4YeHUE U IPUMEHEHHE.

Ankanuensl: Oyraauwen-1,3 um MerwnOyramueH-1,3: cTpoeHHE, BaKHEHIINE XHUMHYCCKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTMYECKUM Psil. ALIETUIIEH — POCTEHIINI
IpPEJCTaBUTENIb AJIKMHOB: COCTaB, CTpPOEHHME, (U3UUYECKHE M XUMHUECKHE CBOMCTBA (peakuuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUPATALlUN, TOPEHUS ), [TOJIyU€HUE U IPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHe, (QU3MUECKHE M XUMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUS W HUTPOBaHUS), IOJIyY€HUE U NpuMeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u Xumuueckue c8OUCMBA (peakyuu 2an02eHUpoS8anus U HUMPOBAHUS), NOLYYeHUe U
npumenenue.  TOKCHYHOCTH  apeHOB. ['eHermyeckas CBSI3b  MEXJYy  YIJIE€BOJOPOAAMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpuposHble UCTOYHUKHU YriaeBonOpoAoB. [IpuponHblii ra3 M momyTHble HEQTSHBIE Tra3bl.
Hedts n e€ mpoucxoxaenue. Crnocodsl nepepadboTku He(TH: MeperoHka, KPeKUHI (TEpMUYECKUH,
KaTaJuTHYecKuil), nuponus. IIpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIECHHOCTH
U B ObITy. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadoTKy.

OKCHepUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIECTB M MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0Opa3laMu Iu1acTMacce, KaydyykoB U pe3uHsl, koiutekuuun «Hedte» n «Yromaby», MoaenupoBaHue
MOJIEKYJI ~ YIJIEBOAOPOJOB U TaJlOT€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW paboThI:
MIOJIyYEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruucnenus mo ypaBHEHUIO XUMHUECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO
BEIIeCTBa UM MPOAYKTa PEAKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOIO U3 UCXOJHBIX
BEUIECTB UJIU MPOAYKTOB PEAKIIVH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenensHble OJHOATOMHBIE CHHPTHL. MeTaHON M JTAHOJ: CTPOEHUE, (u3nueckue u
XUMHUYECKHE CBOMCTBA (pEakiMM C aKTUBHBIMH METajulaMH, TajloT€HOBOJIOPOJAMHU, TOPEHHE),
IpUMeHeHre. BogopoaHble CBS3U MEXy MOJIEKYJIaMU CIUPTOB. /IeficTBHE METaHOIAa U 3TaHOJIA Ha
OpraHHU3M YeJIOBeKa.

MHOroaToMHbI€  CHHMPTBL. OTHICHIJMKOIb M TJMIEPUH: CTpOeHHe, (u3NUecKue U
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEIIOYHBIMU METaJlaMH, KaueCTBEHHAsl peaklMs Ha
MHOrOaTOMHBIe crupThl). /[leiicTBue Ha opraHu3Mm 4enoBeka. I[IpuMeHeHHe TIUIEpUHA U
STUJICHTJIUKOJISL.

@DeHOM: CTPOSHUE MOJICKYIBI, (PU3UYEeCKHEe M XMMHUYECKHUE CBOMCTBA. TOKCHMYHOCTH (heHoa.
[Tpumenenue denomna.

Anprerunsl M KemoHwvl. DoOpManbAETHI, aleTAIbJCTUA: CTPOCHHE, (QHU3UYECKUE W
XMMHYECKHE CBOMCTBA (peakiUM OKHUCIEHUS M BOCCTAHOBJICHMsS, KadeCTBEHHBIE pEaKIUH),
MIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeeIbHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuHAas M YKCYCHas KHUCIIOTBI:
CTpoeHue, pU3NYeCKue U XMMHYECKHe CBOMCTBA (CBOICTBa, OOIIME IS Kilacca KUCIOT, PeaKIus
sTepupUKanM), IMoJydyeHHue U mnpuMeHeHHe. CTeapuHOBas M OJEHHOBAas KHUCJIOTHI Kak




MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. Mbljla KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE NECUCTBHE.

CrnoxHble >QUpbl KaK MPOU3BOJHBbIE KAPOOHOBBIX KHUCIOT. ['MAPONIN3 CIOXKHBIX 3(QHUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue )xupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: cocTaB, KiaccupuKalus yrieBoJoB (MOHO-, TU- W MoJucaxapujbl). [nroko3a —
NPOCTEHIINKA MOHOCAXapHJ: OCOOCHHOCTH CTPOSHHUS MOJICKYJbl, (PU3MUECKHE W XUMHUYECKHUE
cBoiicTBa (B3aumoeiictBue ¢ ruapokcuaoM meau(ll), okucienne aMMHuadyHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXKJIEHHUE B IMPHUPOJE, NPUMEHEHHE,
ouosnoruueckas posib. @otocunres. PpyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u nemmonosa kak npupoiHble noigumepbl. CTpoeHHE Kpaxmala M LEJUTHOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoJIu3, Ka4eCTBEHHAs peaKus ¢ HOJI0M).

OKCHepUMEHTAIbHBIE METOJbl M3y4YeHHs BEHIECTB M MX MpeBpallleHuil: MpoBeleHuE,
HAOJII0JIEHUE U OIIMCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIMPTOB, KAYECTBEHHBIE PEAKIIUN
OJIHOATOMHBIX CHHUPTOB (OKucieHHe »dTaHoia okcuaoMm wmeau(Il)), MHOroaTOMHBIX CHUPTOB
(B3aumopericteue riunepuHa ¢ ruapokcunom meau(Il)), ampmeruaoB (oKuciaeHHE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) m ruapokcumaom meau(Il), B3ammonelicTBue kpaxmana ¢ HOIOM),
IIPOBEJCHUE NPAKTUYECKONU pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

PacuérHrble 3amaumn.

Brraucnenus mo ypaBHEHHIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJTMIECTBA UCXOIHOTO
BEIIIeCTBA WU MPOAYKTA PEaKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OAHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3oTconepikalie OpraHn4eckie CoeIMHEHU.

AMUHOKHCIIOTHI KaKk am(OTepHbIe OpraHuYecKue coequHeHus. Pu3nveckne u XMMUYECKHE
CBOICTBAa aMHMHOKHCIOT (Ha TpuUMepe TIuluHA). buonmormyeckoe 3HAYeHHE AMHHOKUCIIOT.
[TenTuae!.

benkn kak NpupoAHBIE BBICOKOMOJEKYJIApHBIE coenuHeHus. llepBuunas, BTOpHYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa OENKOB: THUIPOIM3, JAEHATypalus,
Ka4eCTBEHHBIE PEaKIIU Ha OEJKH.

OKCHepUMEHTAJIbHBIE METOJbl M3yYeHHUS BELIECTB W HX MpEeBpalleHUi: HaOI0JaeHHEe U
OTHCaHKE JIEMOHCTPALMOHHBIX ONBITOB: JA€HATYypalus OENKOB MpPU HAarpeBaHHUM, IIBETHBIE pPEaKIUH
OenKoB.

BbicokoMosIeKyIsIpHBIC COCTUHEHHS

OcCHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYJSPHBIX COEAUHEHHMN: MOHOMEp, TIOJIMMEp,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NOJMMEPHU3ALNH, CPEIHAS MOJEKYJIsApHas Macca. OCHOBHBIE METOBI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OIMMepU3alusl ¥ MOJIMKOHACHC Al

OKCHEpUMEHTAJIBHBIE METOJbl M3YyUEHUS BELIECTB U MX IPEBPAILEHUIN: O3HAKOMJIEHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXIpeaMETHBIX CBsS3€d INpU W3y4EeHUH oOpraHndeckod xmmuu B 10 kmacce
OCYILECTBIISICTCSI 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATUH, TakK U
MOHSTHUM, SABISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01e ecTecTBEHHO-HAYYHbIE OHATHUS: SIBIICHHE, HAYUYHBIA (DaKkT, TMIIOTE3a, 3aKOH, TEOPHUS,
aHaJIU3, CUHTE3, KiacCU(UKAIUs, MEePUOJUYHOCTh, HAONIOACHHE, H3MEPEHHE, IKCIEPHUMEHT,
MOJIETTUPOBAHUE.

®duznka: MaTepusi, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKYyJa, YIHEPreTUUECKU ypOBEHbD,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUYECKUE BEIWYMHBI U €AUHUIIBI UX
U3MEpEHHUSI.

Buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHbIE TOPOJIBI, TIOJE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOAYKThI, OCHOBBI PAllMOHAILHOTO IMUTAHUS, MOIOIIME CPECTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE IpernapaThl, MaTepuaibl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.



11 KIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XMMHH

XuMuyeckuii  3ieMeHT. AtoMm. Sfnpo aromMa, H30TONBI. OJEKTPOHHAas 00OJOYKa.
DHepreTHyeckre ypoOBHH, MOMYPOBHH. ATOMHbBIE opOuTaiu, s-, P-, d- ageMeHThl. OCOOCHHOCTH
pacripesielieHus] 3JEKTPOHOB MO OpOMTANsAM B aTOMax 3JIEMEHTOB MNEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

Ilepnonnueckuii 3akoH u llepuoguyeckas cucremMa XuMuyeckux dsieMeHroB I, U
MenpaeneeBa. CBsi3b IEpUOANYECKOr0 3aKoHa U Ileproauyeckoi cucTeMbl XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHUA aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHUYECKHX HJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEILECTB IO IPyIIaM U
nepuoiaM. 3HaueHHe MePUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XuUMUYECKas CBA3b. BuIbl XMMHUYECKOM CBSI3M (KOBaJIEHTHAas
HEeNoJIsipHasl W TMOJsSIpHAsi, WOHHAs, MeTaindeckas). MexaHu3Mbl 0Opa3oBaHHs KOBaJCHTHOMN
XUMUYECKON CBsA3U (OOMEHHBI M JOHOPHO-aKUENTOPHBINA). BomopomHas cBsi3b. BanmeHTHOCTS.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U AaHUOHBI.

BemiectBa MOJEKYJISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMsS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTe o gucnepcHbIX cucrteMax. VICTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBasi 10
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coenvHeHui. HoMmeHkiaTypa HEOpraHMYeCKHX BEIECTB.
['eneTnyeckas CBsI3b HEOPraHUUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMYHBIM KJIaccaM.

Xumuyeckass peakius. Kraccudpukanus XUMHUYECKHMX peakluid B HEOPraHUYECKOH U
OpraHMYecKOl XMMMH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U IMpEeBpallleHUS
SHEPTUU MPU XUMHUUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lIUyHBIX (akTopoB. OOpaTUMble peaKIUH.
XnMuyeckoe paBHOBecHe. DakTOphl, BIUAIOIIME HA COCTOSHUE XHUMHYECKOIO DPABHOBECHUS.
ITpunnun Jle Hlatense.

OnexTponuTnueckass aucconuanus. CuibHble M cialOble 3nekTponuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCrepUMEHTAJIbHBIE METO/bl U3YUEHUS BEIIECTB U UX MPEBPAILEHUI: JeMOHCTpalus TabIuIy
«Ilepnonnueckass cuctema xummdeckux dnemeHtoB JI. M. MenneneeBa», uzydeHHe MoAenen
KPUCTAITIMYECKUX PEIIETOK, HaOMI0JEeHHE M ONUCAaHUE JAEMOHCTPALlMOHHBIX M JIaOOpaTOPHBIX
OMBITOB (pa3jIOKEHUE MEPOKCHIA BOAOPOJA B NPUCYTCTBUM KaTallU3aTopa, ONPEIEIEHHUE CPENbI
pacTBOPOB BEIIECTB C MOMOUIbIO YHUBEPCAJIHLHOTO HWHAMKATOpa, peaklUd HOHHOTO OOMeEHa),
NpOBE/ICHUE MPAKTUUECKON paboThl «BnusHUE pa3iauyHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKOH
peaKIum.

Pacuérnbie 3a1aun.

Pacy€tbl Mo ypaBHEHHUSIM XMMHMUYECKUX PEaKIuil, B TOM YHUCIIE TEPMOXMMHUYECKUE PaCUETHI,
pacué€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. Ilonoxxenne HemeramioB B llepnoanueckoil cucremMe XMMHUYECKUX AJIEMEHTOB
.. MenneneeBa u 0OCOOCHHOCTH CTpoeHHsS aroMoB. Du3nyeckue CBOWCTBA HEMETAJUIOB.
ANOTpONUs HEMETAJUIOB (Ha MpUMeEpe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaXHEHITUX HEMETAIOB (TaJoreHoB, cepbl, a30Ta, (ocdopa,
yriaepoAa U KpPEMHHUS) U MX COEJUHEHMM (OKCHIIOB, KMCIOPOACOAEPKAUX KHUCIOT, BOJOPOIHBIX
COCTMHCHU).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Mertamnel. [lonoxxenue metamioB B Ilepuoanmyeckoil cucreme XuMuueckux 3yiemeHToB J[.U.
MengeneeBa. OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O0OJIOUEK aTroMOB MeTauioB. OOmme



¢uszmdeckue cBorcTBa MeTawioB. CIUIaBbl METAIOB. DJIEKTPOXUMHYECKUN PsI HaIPsSHKEHUN
METaJIOB.

XWMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUH, Kaduil, KaJblMi, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUM.

O6mue criocoOb!l noay4yeHus: MeTauioB. [IpuMeHenrne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTaIbHbIE METOAbl U3YUCHHS BEIIECTB M WX MPEBPALICHUN: U3YUECHUE KOJUICKIIUU
«Mertaisl U CIIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4, HA0I0IeHUE
W ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THUIPOKCHIA
AITIOMHUHUS C PACTBOPaMH KUCIIOT U LIEJI0Uel, KaYeCTBEHHbIE PEAKIIMHU HA KATUOHBI METAIIJIOB).

Pacuérnpie 3agaun.

Pacuérel maccel BeriecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEILIECTBA, MAccCe
Wi 00bEMY OJIHOTO M3 YYaCTBYIOLIUX B PEAKIMH BEUIECTB, pacu&Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOJYKTOB PEAKLIMH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHuSA U )KU3Hb

Ponp xumMuun B oOecrieueHHUH 3KOJOTMUECKOM, SHEPreTHUYEeCKOM M TMHUIIEBON 0€301MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHsATHE 0 HAYYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIU.

[TpencraBnenust 00 OOIMMX HAYYHBIX MPUHIIMIIAX MPOMBIILICHHOTO TIOTYYCHUS BaXKHEHIIINX
BEILECTB.

UenoBek B MHUpPE BEIIECTB M MATEPUATIOB: BAXXHEHIIHUE CTPOUTEIBHBIE MaTepHUaIbI,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPAaCKH, CTEKJIO, KEpamMHuKa, MaTepuaibl sl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPraHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUS U 3/10pOBbE UEJIOBEKa: IIpaBUjIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMETHBIX CBA3€W MPU W3YYEHHH OOIIel M HeopraHuyeckoil xumuu B 11
KJIacCe OCYIIECTBIIAECTCSA Yepe3 MCIOIb30BaHHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MIOHSITUH, SBIISIOMIUXCS CHCTEMHBIMU TSI OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyUHbIE MOHITHS: HAy4YHBIM (hakT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJH3,
CUHTE3, Kiaccu(uKanus, TMepUOJUYHOCTh, HaAONIOJEHHE, JKCHEPUMEHT, MOJEIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®usnka: MaTepus, SHEPIus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HU30TOIl,
pPaZIMoOaKTUBHOCTb, MOJIEKYJA, DHEPreTHUECKUl ypOBEHb, BEIIECTBO, TEJO0, O0BEM, arperarHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETUYUHBI U €UHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: knetka, opraHu3M, OJKOCUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpaduisi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHUYECKass MPOMBIIUICHHOCTh, METaJUTYPTHsl, TPOU3BOJICTBO CTPOHUTEIBHBIX
MaTepUasos, CEeNbCKOX035UCTBEHHOE MIPOU3BOJCTBO, nuIeBas MIPOMBILIJIEHHOCTb,
(dapmalieBTUYECKasi POMBIIIEHHOCTb, MPOU3BOICTBO KOCMETUYECKUX IPErapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€pUaJIOB, 3JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyUYarOIIMMUCS
MporpamMM CpeHero O00IIero o0pa3oBaHUs (JIMYHOCTHBIM, METAMPEIMETHBIM M TMPEIMETHBIM).
HayuyHo-mMeTonn4eckoit OCHOBOW i pa3pabOTKU IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS IMPOTrpaMM
cpeaHero odmiero 0opa3oBaHus ABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHUCTEMHO-AECSATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IMpeIMeTa «XUMHUs» Ha YPOBHE CPEIHEro oOuiero o0pa3oBaHus BbIIEICHBI
CJIEYIOLINE COCTAaBIIAIOIIHNE:

— OCO3HaHHE OOYYAIOIMUMHCS POCCUUCKOM TPaKTaHCKON WIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHIO;
— HaJIWYUE MOTUBAIMU K 00yUEHUIO;



[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHX YOEXKICHUN JUYHOCTH Ha OCHOBE KITFOYEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAAUIIMKA 0a30BOM HAYKU XUMUU;
TOTOBHOCTb U CIOCOOHOCTh OOYYaIONIUXCS PYKOBOJCTBOBATHCS B CBOCH JCSATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, NPHUCYIIUMU LEJOCTHOU CHUCTEME XHUMHUUYECKOIrO
o0pa3zoBaHus;
HaJU4Khe MPaBOCO3HAHUS DKOJIOTMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
JKM3HCHHBIC IJIaHEL.

JIngHOCTHBIE PE3YJIBTATHl OCBOCHUS IIPEIMETA « XUMHU JOCTUTAIOTCS B €IUHCTBE YUCOHOU U

BOCIIUTATEIbHOM JESATEIBHOCTHY B COOTBETCTBUM C T'YMaHMCTHYECKUMH, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M MJl€alaMH POCCHHCKOTO TI'pakJaHCKOro OOIIecTBa,
NPUHATHIMH B OOIIECTBE HOPMAMHM M MpPaBUJIAMH TOBEACHHUS, CIOCOOCTBYIOUIMMH IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUSI TMYHOCTH 00Y4YarOLIUXCS.

JIM9HOCTHBIE pPE3yNbTATBl OCBOCHUS TpeaMeTa «XUMHUS» OTPAKAT CHOPMHUPOBAHHOCTH

OTIbITA MIO3HABATEILHON U MIPAKTHYECKOH JEATEIbHOCTH 00yUYaIOUINXCs M0 pealn3aliy NPUHATHIX B
00I11eCTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:
OCO3HaHUS OOYYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHUS K
3aKOHY U NPaBONOPSIKY;
NPEJCTaBICHUS O COLHUAIBHBIX HOpPMax M TMpaBHJIAX MEXKIHMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENILHOCTH IPH CO3JaHUH YYEOHBIX IPOEKTOB,
peleHny yueOHbIX U M03HABATEIbHBIX 33/1a4, BHIIOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI IPYTUuX IpU
aHaJIM3€ Pa3IUYHbIX BUJIOB YU€OHOI J1eATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA
LIEHHOCTHOTO OTHOILIEHUS K UICTOPUYECKOMY U HAYYHOMY HacleHI0 OT€YECTBEHHON XUMUU;
YBa)XEHUsI K TPOIIECCY TBOpUYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAaHHSA TOrO, 4YTO JOCTHXKEHHS HAyKH €CTb pe3yJbTaT JJIUTENIbHBIX HaOII0/IeHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTUKOB;
MHTEpeca U NO3HaBaTeIbHBIX MOTUBOB B MOJIYUEHUU U MOCIEAYIOUIEM aHalnu3e WHopMaluu o
NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;
CIIOCOOHOCTH OLIEHMBATh CHUTYyallMH, CBA3aHHBIE C XUMHUYECKHUMH SBJICHUSMHU, U MPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
TFOTOBHOCTH OLIEHUBaTh CBOE TMOBEJEHUE UM TIIOCTYIKM CBOMX TOBAapUIIEW C MO3ULUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TOCIEICTBUN ATUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:
MOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0Oe30MmacHoro obpaza IKWU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;
coOuTr0/IeHHsT TIpaBUII 0€30MacHOr0 OOpAIleHUs C BEIIECTBAMU B OBITY, TOBCEAHEBHOM JKU3HU U
B TPYAOBOH J1€ATEIBHOCTH;
MOHMMAaHUS EHHOCTHU MPaBWJI UHAUBUAYAIBHOIO M KOJUIEKTUBHOI'O OE30MacHOTO MOBEACHUS B
CUTYaIUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;
OCO3HAHMS TOCJIEACTBUH W HENpPUATHS BPEOHBIX TNPUBBIYEK (YHOTpEOJECHUS aJIKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) TpynoBOro BocnuTaHus:
KOMMYHHKAaTUBHOH  KOMIETEHTHOCTH B  y4eOHO-HCCIENOBAaTEIbCKONW  JIEATENbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEILHOCTH;
YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIICHWH MPaKTUYECKUX 3a/Jad COLMAJILHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY U3YUYEHHIO Mpodeccuil pa3TuyHOro poja, B TOM YHCIIE Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;
YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM I€SITeIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYAIBHOH TPACKTOpWUU OOpa3oBaHuUs, Oymyliei
npodeccuu © peanu3ali  COOCTBEHHBIX JKU3HEHHBIX IIJJAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:
9KOJIOTHYECKH 11eJIeCO00pPa3HOTr0 OTHOIIECHHS K TMPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;
MOHMMAHUS TJIO0AIILHOTO XapakTepa SKOJIOTHYECKHX MpPOoOJieM, BIHSHHS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOAHON U COLIMATIBHOM CPEMbL,;
OCO3HAaHUSA HEOOXOJMMOCTH HCIIOJNb30BAHMS JOCTHXKEHUH XHUMHM [UJIsl PEUICHHs] BOIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIH30BAHNUS;
AKTUBHOTO HETIPUSATHS JEHCTBUI, MPUHOCAIINX BPE] OKPY>KAIOLIEH MPUPOAHON cpee, yMeHuUs
MPOTHO3UPOBATh  HEOJArOMPUATHBIE  SKOJOTHYECKHE  TOCIEACTBUS  MPEeaNPUHHUMAEMbIX
JICMCTBUM U NPENOTBPALLATD UX;
HAJIUYUS PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, JKOJIOTUYECKOW KYNbTYpPBI, OIBITA
JESTENIbHOCTH  OKOJIOTMYECKOM  HAMpaBIEHHOCTH, YMEHHUs PYKOBOJICTBOBAaTbCS HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOW MPAKTUKE, CIIOCOOHOCTH M YMEHUs
AKTUBHO MPOTHUBOCTOSTH UJICOIOTUU XeMOhoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:
c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
HAyKH U OOILIECTBEHHOW MPAKTHKU;
MOHUMAaHUsA CHeMU(UKH XUMHUM KaK HayKd, OCO3HaHHs €€ ponu B (OPMHUPOBAHUU
PalMOHATILHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUH 1I€JIOCTHOTO MPEJCTABICHUS 00 OKPYKaIOLIEM
MHUpE KaK O €JUHCTBE NPHUPOAbl M YEIOBEKA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
petieHun mpo0IeM COXpaHeHHsT TPUPOTHOTO PAaBHOBECHS;
yOeXAEHHOCTH B 0COOOH 3HAYUMOCTH XHMHU JUIsi COBPEMEHHON IMBWIM3AIMH: B €€
TYMaHHUCTUYECKOW HANpaBICHHOCTH M Ba)KHOM POJM B CO3JaHUHM HOBOW 0a3bl MaTepuUaIbHOU
KYJIbTYpHbI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOMYHMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, MUINEBOM M HSKOJIOTHYECKOH O€30MacHOCTH, B PAa3BUTUU MEIULIMHBI,
o0ecreueHnn YCIOBUH YCTIEIIHOTO TPY/Aa M IKOJIOTHYECKH KOM(POPTHOMN KU3HU KaXKIOTO YieHa
o0111eCTBA;
€CTECTBEHHO-HAyYHOW  TPAaMOTHOCTH:  TOHHMMAHHS  CYIIHOCTH  METOJOB  TIO3HAHUA,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH HMCIOJIb30BaTh MOTydaeMble 3HAHUS IS
aHaM3a M OOBSICHEHMS SIBICHUN OKPYXAIOMIEr0 MUpPAa U MPOUCXOIANINX B HEM HM3MEHEHHIA,
YMEHUsS JenaTh OOOCHOBaHHBIC 3aKJIOUCHHUSI HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIMXCS
JTAHHBIX C LEJbIO MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTH CaMOCTOSITEIPHO HMCIOJB30BaTh XUMHUYECKHE 3HAHUS NJIsl PEHICHHUS MpoOjieM B
peaNbHBIX KU3HEHHBIX CUTYAIUX;
MHTEpeca K MO3HAHUIO U UCCIIeI0BaTENIbCKON AESITENbHOCTH;
TOTOBHOCTH M CIOCOOHOCTHM K HENpPEephIBHOMY OOpa30BaHMIO W CaMOOOpa3oBaHMIO, K
AKTHBHOMY TIOJTYYEHUIO HOBBIX 3HAHWW TI0 XHMHUHU B COOTBETCTBHH C JKH3HECHHBIMH
NOTPEOHOCTAMU;
WHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IudHbIX chepax npodhecCHoOHATBHON AeATEILHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI
MertanpeamMeTHbIe pe3ylbTaThl OCBOSHHUS YUeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO

o01ero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe U1 ()OPMUPOBAHHUS MHPOBO33PCHHSI OOYYAIOMIMXCS MEXIUCIUTIITNHAPHBIC
(MeXTmpenIMeTHbIe) OOIICHAYYHbIE TMOHSATHS, OTPaXKAIOMIME IEIOCTHOCTh HAYyYHOW KapTHUHBI
Mupa ¥ crnenupuKy METOIOB IMMO3HAHUS, MCIOJB3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus,
BEIIECTBO, DSHEPrus, SIBJICHUE, IMPOILECC, CUCTEMa, HAy4YHBIA (akT, MPUHINI, TUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOIIOJEHUE, U3MEpPEHUE, JKCIICPUMEHT U
Jpyrue);

— yHHUBeEpCaJbHBbIC y4deOHBbIC JCUCTBHUS (ITO3HABATECIIbHBIC, KOMMYHHUKATUBHBIC, PETYJISTHUBHEIC),
obecrieunBarone  ¢GpopMHpoBaHHE  (QYHKIIMOHAIBHOW  TPAaMOTHOCTH U COITHAIBHOM
KOMIIETEHIIH 00y4aromuxcs;

—  CIOCOOHOCTH oOyJaronuxcs HCII0JIh30BaTh OCBOCHHBIC MEXIUCITUTITMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWS M YHHBEPCAIbHBIC Yy4eOHBIC ACHCTBUSA B TO3HABATEIbLHON U
COLIMAJIbHON IIPAKTHKE.

MeramnpeaMeTHbIe  PE3yJbTaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCATBbHBIMU  y4COHBIMH

MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBj1aieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMU /Il CTBUSIMH:
1) 6a30Bble JIOTHYeCKHeE TeCTBUSA:

—  CaMOCTOSTENBHO  (OPMYJIUPOBaTh M  aAKTyaJIM3UpPOBaThH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHuBaTh;

—  OMNpEAeNAThH LEH JISATEITPHOCTH, 3aaBas MapaMeTPhl U KPUTSPUHU UX JTOCTHKEHUS, COOTHOCUTH
PE3YNIBTATHI ICATEIBHOCTH C IMTOCTABIICHHBIMHE LIETISIMHU;

— HCIIOJBb30BaTh IIPU OCBOCHHMM 3HAHWUKW TIPUEMBI JIOTUYECKOTO MBINUICHHS — BBIICIATH
XapaKTepHble TMPU3HAKU TMOHATHH U YCTaHABIMBATh MX B3aHUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHSITHS JIsl OOBSICHEHUS OT/ICBHBIX (PAKTOB M SBJICHUH;

— BBIOMpaTh OCHOBAHMS M KPUTEPUH TS KJIACCU(UKAITUN BEIIECTB U XMMUYCCKUX PEaKIU;

— yCTaHaBIMBAaTh MPUYMHHO-CJICCTBEHHBIC CBSA3H MEXKIY N3y4aeMbIMH SIBICHUSIMU;

— CTPOHTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, 10 AHAJIOTHH), BBISIBIIATH
3aKOHOMEPHOCTH H MTPOTUBOPEUYHS B PACCMATPUBACMBIX SIBICHUSX, (DOPMYJIMPOBATH BBHIBOJIBI H

3aKIIIOYECHUS,
— TDpPUMEHATH B IMpOLIECCe IO3HAHUS, HUCIOJb3yeMble B XMMHMHU CHMBOJUYECKHE (3HAKOBBIE)
MoOJielH, NpeoOpa3oBbIBaTh MOJENIbHBIE MPEJICTaBICHUS — XHUMHUYECKHI 3HaK (CHMBOJM)

pIIeMEHTa, XuMudeckas popmyia, ypaBHEHHE XUMHUECKON peakIu — MPU PelIeHUuU y4eOHbIX
MO3HABATEJIBHBIX U MPAKTUICCKUX 3a]a4, TPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TPEICTABICHUS
JUTSI BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

— BJaJIeTh OCHOBAaMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEaAKIIHil;

— (¢opMynupoBaTh IIeMd M 3aJa4d  HCCIEJAOBAaHUSA, HCIONb30BaTh IOCTABICHHBIE U
CaMOCTOSITENFHO cPOPMYITHPOBAHHBIE BOIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TUTsE QOPMUPOBAHUS THITOTE3BI TTO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;

— BJAJeTh HAaBBIKAMU CAMOCTOATEIBHOTO IUTAHUPOBAHHUS M TPOBEJICHUS  YUCHUUYECKUX
AKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHS HA0IIOIAaTh 32 XOJI0M IMPOIIECcCa, CAMOCTOSATEIHHO
MIPOTHO3UPOBATh €r0 Pe3ynbTaT, (OPMYIUPOBATH OOOOIIEHUS W BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB UCCIIEOBAHUS, COCTABIIATH 00OCHOBAHHBIN OTUET O MPOJEITAHHON
pabore;

— TpuOOpeTaTh OMBIT YYCHUYECKOW HCCIENOBATENILCKON U MPOEKTHOM NEATEIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY ITOMCKY METOJIOB PEHICHUS MPAKTHYCCKHX
3aJ1a4, TPUMEHCHUIO Pa3IMYHBIX METOJIOB TIO3HAHUS.

3) padora ¢ nnpopMmanmeii:

— OpHUEHTHPOBATHCS B PA3TMUHBIX HUCTOYHHKAX WH(pOpMamwu (HAydHO-TIOMYJISPHAS JIUTEpaTypa
XUMHYECKOTO COJEp)KaHUs, CIpaBOYHBIC MOCOOMS, pecypchl WHTepHeTa), aHAIU3HPOBAThH
MH(GOpPMALIMIO PA3IUYHBIX BHIOB U (OpM TMpeACTaBICHUS, KPUTUYECKH OLICHUBATh €€
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNUBOCTb;

— (¢dopMynupoBaTh 3ampochl M MPHUMEHITh pa3lIMYHble METOJAbl MpH IMOHCKEe U O0TOOpe
uH(pOopMalii, HEOOXOAUMOM /7S BBIMOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

— TpuOOpeTaTh ONBIT WCIONB30BAHUS HH(DPOPMANIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpaTh ONTUMaJIbHYIO (opMy mpencraBieHuss WHOpMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);
UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4ECTBE CPEJICTBA MpH padoTe ¢ XMMHUYECKON MH(pOpMaInei:
NPUMEHATh MEXIpeAMETHbIE (PU3NUEeCKUe U MAaTeMaTHUECKUE) 3HAKU U CHMBOJIBI, (POPMYIIBI,
abOpeBHaTyphl, HOMEHKIIATYPY;
UCTIOJIb30BaTh M MIPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:
3aJjaBaTh BOIIPOCHI IO CYILECTBY OOCYXJaeMOHl TeMbl B XOJ€ JAMaNora W/WiM JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (QOPMYJIUPOBaTb CBOM NPEAJIOKEHHS] OTHOCHUTEIIBHO BBIIOJIHEHMS
MPEJI0KEHHOM 3a/1a4u;
BBICTYIIaThb C IPE3EHTALME pPEe3yJIbTaTOB I103HABATEIBHOW JAEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPY  BBIIOJHEHUM XUMHYECKOIO
HKCIEPUMEHTA, MPAKTHYECKOH paboThl IO HCCIEAOBAHHIO CBOMCTB HM3y4aeMbIX BEILECTB,
peanu3anuy y4yeOHOro IMpoekra M (hOpMyJIUpOBaTh BBIBOJBI IO pPe3ysbTaTaM IMPOBEAEHHBIX
UCCIJIEJOBAaHUM MMyTEM COTJIAaCOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIsiTHBHBIMU 1eCTBUAMM:
CaMOCTOSITENIPHO IJIJAHUPOBAaTh M OCYIIECTBIISATh CBOIO I103HABATEIbHYIO JESTEIBHOCTD,
onpezenss e€ LeIM U 3a7aud, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii aIrOpuUTM JEHCTBUH NMPH BBITOJHEHUH YYEOHBIX M HCCIIEAOBATENIbCKUX 33a7ad,
BbIOMpaTh Hanbosee 3pPEeKTUBHBIN CITOCOO MX PEHICHUs C YYETOM MOITYUYCHUsI HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUAX;
OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

ITpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasl XUMUs» OTPaXKaroT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUI O XHUMHYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMHH B MO3HAHUM SIBJICHUN NMPUPOABI, B (OPMUPOBAHUM MBILIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHOM TIPAaMOTHOCTH, HEOOXOAMMOW [UIl peLIeHHs
MPAKTUYECKUX 3a/lad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHHMSI K CBOEMY 3I0POBbIO U
IIPUPOJHON Cpene;
BJIQJICHUE CUCTEMOM XMMMUYECKHUX 3HAHHUI, KOTOpas BKIJIIOYAET: OCHOBOIOJArarollie MOHSATUS
(XMMUYECKUI D3JIEMEHT, aToM, OJJIEKTpOHHas o00O0JIouKa aroma, MOJIEKYyJa, BaJIEHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTh, XHWMHUYECKash CBs3b, CTPYKTypHas ¢Qopmyna (pa3BépHyTas W
COKpamiéHHasi), MOJIb, MOJSIpHasE Macca, MOJISPHBI 00BEM, YIJIEPOJHBIA  CKEJeT,
(byHKLIMOHATBHAS TPYINA, paJuKan, U30MEpHs, U30MEpbl, TOMOJIOTUYECKUNA psAJl, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPO M a30TCOAEpKAIINE COCTUHEHUSI, MOHOMEp, TIOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEIUHEHMS); TEOPUM U 3aKOHBI (TEOpUS CTPOEHUS
opranuueckux BemectB A. M. byrnepoBa, 3akOH COXpaHEHHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JIeXkKallue B
OCHOBE MOHUMAaHUS MPUUMHHOCTU M CUCTEMHOCTH XMUMHUYECKUX SIBJIEHUH, (haKTOIOrMuecKue
CBEJIGHUS O CBOMCTBaX, COCTaBe, MOJYYEeHHH U O€30MacHOM HCHOJIb30BAHUU Ba)KHEHIINX
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOM IEATEIbHOCTH YEJIOBEKa;
c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH MOHSITUN, YCTaHABIMBATh UX
B3alMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOINE MOHATHS IIPHU ONMCAaHUM COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHEHUM;
c(OPMHPOBAHHOCTh YMEHHMH HCIOJIB30BaTh XUMHUECKYI0O CHMBOJIUKY Ul COCTaBJICHUSA
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOH) (hOpMYIT OPraHMUECKUX BELIECTB
Y YpaBHCHUN XMMHUYECKUX PEAKLUH, U3TOTABIMBATE MOJAEIN MOJIECKYJ OPraHUYECKHUX BEILECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMS;
Cc(OPMHPOBAHHOCTh YMEHHUH YCTAHABIMBATH IPHUHAJICKHOCTh M3YYEHHBIX OPIaHUYECKUX
BEIIECTB IO HX COCTaBy M CTPOEHHIO K ONpEAeIEHHOMY KJacCy/Tpymnie COeIUHEHHUH
(yrmeBomopopl, KHUCIOpPOA U  a30TCOAEPXKALLME COENMHEHUS, BBICOKOMOJEKYJSPHBIE



COCIMHEHMS), AaBaTh MM Ha3BaHUs mo cuctematudeckoil Homenkiarype (IUPAC), a Takxke
MPUBOJUTH TPUBHAIBHBIC HA3BAHHS OTICIBHBIX OPTraHMYECKHUX BEIIECTB (STHIJICH, MPOIUJICH,
aleTUJICH, STUICHIJIMKOb, TIUIEpUuH, (QeHoid, (opmanpierun, aueranbIeruja, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJICMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, IIII0K03a, (hPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);
c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BUABI XHUMHYECKOW CBSI3M B  OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);
c(OpMUPOBAHHOCTh YMEHHS IPUMEHSTDH MOJIOKEHUSI TEOPUU CTPOCHHUS OPraHUYECKUX BEIIECTB
A. M. bytnepoBa 1151 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;
3aKOH COXpPaHEHHUsI MacChl BELIECTB;
c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3HUECKUEe U XMMHUYECKUE
CBOICTBA TUIHUYHBIX MPEICTABUTENEH pa3IWYHBIX KJIACCOB OpPraHMYECKHUX BelIeCTB (MeETaH,
9TaH, J3THWJIEH, MPOIMWICH, aneTwieH, OyramueH-1,3, meTwiOyramuen-1,3, OeH301, METaHOIN,
ATaHOJ, STUJICHIJINKOIb, TIUIEPHH, (DEHOII, alleTaableru], MypaBblHAasl U YKCYCHasl KUCJIOTHI,
TJII0KO03a, Kpaxmal, IeJUTI0JI03a, aMHHOYKCYCHAs KHCIIOTa), WLTIOCTPUPOBATh T'€HETHYECKYIO
CBSI3b MEX]ly HUIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;
c(OpMUPOBAHHOCTh YMEHUSI XapaKTEPHU30BaTh UCTOYHHKHU YIIIEBOAOPOTHOTO ChHIpbs (HE(Tb,
MPUPOJHBIN Ta3, yroib), CIOCOOBI UX MEePepadOTKH U MPAKTUUYECKOE NMPUMEHEHHE MPOIYKTOB
nepepadoTKy;
c(OpMUPOBAHHOCTh YMEHHMI MPOBOJIUTH BBHIYMCICHHS MO XUMHUYECKUM YpaBHEHUSM (MacCChl,
00B€Ma, KOJMYECTBA HCXOAHOTO BEIIECTBAa WJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 HCXOHBIX BEIIECTB HIIU MMPOYKTOB PEAKIIHH);
c(OPMHPOBAHHOCTh YMEHMH BIIQJIETh CUCTEMOM 3HaHMI 00 OCHOBHBIX METOJIaX HAYyYHOIO
MO3HAHUS, HCIONB3YEMBIX B XHUMUU TPU HM3YYECHUH BEIIECTB M XUMHYECKHX SBICHHUU
(HaOmoieHne, W3MEpEeHUe, OSKCIEPUMEHT, MOJEIHPOBAHUE), HCIOJIB30BATH CHUCTEMHBIC
XUMHUYECKHE 3HAHWs Ui TPUHATHS pPEIIeHU B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUAX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHHUEM;
c(OpPMUPOBAHHOCTh YMEHHUH COONIOAAaTh MpaBHIa TOJIH30BAaHUS XHMHUYECKOW TMOCYIOW U
1abopaTOpHBIM 000pYIOBaHNEM, a TAaKXKe MpaBuiIa OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUHU
C MHCTPYKIIUSAMH 1O BHIMOTHEHHUIO TA00OPATOPHBIX XUMUYECKUX OIBITOB;
c(OPMHPOBAHHOCTh yYMEHHH IUIAHUPOBATh M  BBINIOJHATH XWMHYECKHUH  OKCIIEPUMEHT
(TIpeBpalIeHusi OpraHMYECKUX BEIIECTB MPU HATPEBaHUH, MOTYyYCHHUE ITUJIICHA M M3YYCHHUE €T0
CBOICTB, Ka4yeCTBEHHbIE pEaKIMM OPraHWYeCKUX BEIIeCTB, JACHATypalus OelIKOB TWpH
HarpeBaHWH, [[BETHBIE PEAKIIMH OCIKOB) B COOTBETCTBUU C MPABWIIAMHU TEXHHUKH 0€30MaCHOCTH
npu oOpalIeHuu C BELIECTBAMHU M JTaOOpaTOPHBIM 000PYAOBAaHHEM, HPEACTABIATh PE3yIbTAThI
XUMHYECKOTO JKCIEpUMEHTa B (opMe 3alnch ypaBHEHHWH COOTBETCTBYIONIMX pPEaKIUHd |
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;
c(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH AaHAIM3MPOBATH XHUMHYECKYI0 HH(MOpPMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);
c(OpMHPOBAHHOCTh YMEHUI COOII0IaTh MpaBHIIa SKOJIOTUYECKH LEIeCO00pa3HOTo MOBEIECHUS
B OBITY M TPYIOBOH NEATETHLHOCTH B LEISIX COXPAHEHHsI CBOETO 3/I0POBbSI U OKpYKaIOIIeH
IIPUPOHON CpeJbl, OCO3HABATh OMACHOCTH BO3JICHCTBHS HA )KUBBIE OPTaHU3MBI OIPEIEIEHHBIX
OpPraHMYeCKUX BEIECTB, MOHUMAas cMbIca nokasatens [1/IK, moscHaATe Ha nmpumepax crnocoOb!
YMEHBIICHUS U MPEIOTBPAIICHIS UX BPEIHOTO BO3JICHCTBUS HA OPTaHNU3M YeJIOBEKa;
JUIs 00yYaroIUXCs ¢ OrPaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS: YMEHHE NPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIICCTB U XUMHUYECKHUX SBIICHMUIA;
JUISL CIIETIBIX U CHAOOBUIMIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh pPeNbe(HO-TOUEUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
11 KJIACC
[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mas 1 HeopraHudeckasi XuMus» OTpaXkaroT:



c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O XUMHUYECKOH COCTABIISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMHUH B MO3HAHUM SIBJICHUN NMPUPOABI, B ((OPMUPOBAHUH MBILIUICHUS U
KyJbTYpBl JIMYHOCTH, €€ (YHKIMOHATIHHOH TPAMOTHOCTH, HEOOXOAMMOW [UIi pELICHHS
MPAKTUYECKUX 3a/lad M JKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3I0POBbIO U
MPUPOJHON CpelIE;

BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLIME IMOHATHUSA
(XMMHUYECKUI 3JEeMEHT, aTOM, H30TOm, S-, P-, O- 3JIEKTPOHHBIE OpPOWUTAIM AaTOMOB, HOH,
MOJIEKYyJia, MOJb, MOJIAPHBIA OO0BEM, BaAJECHTHOCTb, AIIEKTPOOTPHULATEILHOCTh, CTEICHb
OKHUCJICHHUS, XUMHUYecKas CBs3b (KOBaJCHTHAs, MOHHAs, MeTajsinyeckas, BOJAOPOIHAs),
KpUCTAJUIMYECKass PEIIETKa, TUIBI XMMHMYECKUX PpEaKkLud, pacTBOp, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJUTUYECKAs JUCCOLMAINSA, OKHCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHYECKOM  peakluu, XUMHUYECKOE paBHOBECHE); TEOPUM UM  3aKOHBl  (TEOpHs
AJIEKTPOJUTUYECKON Jucconuanuu, nepuoauyeckui 3akon J[. WM. MengeneeBa, 3akoH
COXPAHEHHsI MACChl BELIECTB, 3AKOH COXPAHEHUS W IIPEBPAILLECHMS SHEPIUU IIPU XUMHYECKHUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHHU, MHPOBO33PEHUECKHE 3HAHUS,
JeKalue B OCHOBE TMOHMMAaHUS MPUYMHHOCTHU M CHUCTEMHOCTH XHUMHMUYECKHX SIBJICHUH,
dakTosornuecKkrue CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJIYYCHHH U OE€30M1aCHOM HCIIOJIb30BAHUU
BaXHEHILINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM IEATEIbHOCTH YEIIOBEKA;
c(OpMHUPOBAHHOCTh YMEHHUU BBISBIATh XapaKTEPHbIC MPU3HAKU TMOHATUH, YCTaHABIMBATH HX
B3aUMOCBSI3b, MHCIIOJB30BATH COOTBETCTBYIOUIUE IOHATHS IPU ONHCAHMM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI UCTIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY JJIsl COCTAaBIEHUS (hOpMYI
BEIIECTB M YPAaBHEHUI XMMHUECKMX peakuui, cucremarndeckyto HoMmeHkiarypy (IUPAC) u
TPUBHUAJIbHBIE Ha3BaHUSI OT/ACIbHBIX HEOPTaHUUECKUX BEIIECTB (YrapHbIU Ta3, YrIeKUCIIbIN ras,
aMMuaK, raméHasi U3BeCTh, HeTallI€Has U3BECTh, MUThEBAS COJA, MUPUT U JPYTHE);
c(OpMUPOBAHHOCTh YMEHMI OINpEeAENsATh BAJEHTHOCTb M CTENEHb OKHCICHUS XUMHYECKHX
AJIIEMEHTOB B COEAMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHYECKOM CBsI3UM (KOBaJE€HTHasd,
WOHHAs, MeTa/lIndyeckasi, BOJOpPOJHAs) B COCIWHEHHUSAX, TUI KPUCTAIIIMYECKOH pPEmETKU
KOHKPETHOI'O BEIIeCTBa (aTOMHas, MOJIEKYJIsIpHasi, HOHHAsI, METaJUIMYECKasi), XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHHI;

c(OpMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUUYECKUX BEIIECTB MO UX
COCTaBY K ONpEIECNEHHOMY KIacCy/TpyIIie COeIWHEHUM (MpOCThble BEIIeCTBA — METaJUIbl U
HEMETAaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUBI, COJTH);
c(hopMUPOBAHHOCTh YMEHHI pacKpbhIBaTh CMBICH Mepuoanydeckoro 3akona J[. 1. Menpeneesa u
JEMOHCTPUPOBaTh €ro  CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIbHYIO M IPOrHOCTHYECKYIO
dyHKIHH;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh 3IIEKTPOHHOE CTPOEHHE AaTOMOB XUMHUYECKHX
aneMeHToB 1-4 mnepuonos Ilepuonmdeckoil cucTemMbl XUMHUYECKMX diemeHToB [J[. .
MeHzieneeBa, HCIONb3ysS TMOHITUS «S-, P-, O-2JIEKTPOHHBIE OpPOHMTAINY, «IHEPreTHUCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB M HUX
COEMHEHMH 10 TiepruoiaM u rpymmam [leproanyeckoil cucteMbl XUMUYECKUX dmemMeHToB J1. U.
MeHnpeneeBa;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKAAThH CYIIECTBOBAHUE T€HETHYECKOU
CBSI3U MEXJy HEOPraHMYEeCKMMHU BELIECTBAMHM C IOMOIIbIO YPaBHEHUM COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

c()OPMUPOBAHHOCTh YMEHUS KJIAaCCH(PHUIMPOBATh XUMHYECKHE PEAKIUU [0 pPa3IUnIHBIM
npu3HaKaM (YUCIy W COCTaBy pEarupyroluX BEIMIECTB, TEIIOBOMY S(PQeKTy peakiuu,
M3MEHEHUIO CTENEHEeN OKUCIIeHHSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIuH, Y4acTHIO KaTalu3aTopa);
c(OpPMHUPOBAHHOCTh YMEHHI COCTaBJIATh YPAaBHEHUS PEAKIHUW Pa3UYHBIX THIIOB, MOJHBIE U
COKpaIIEHHBIC ypaBHEHUSI PEAKIMi MOHHOTO OOMEHA, YYUTHIBAs YCIIOBHUS, MPU KOTOPBIX ITH
peaklMy UIYT 10 KOHLA;



Cc(OPMHPOBAHHOCTE YMEHMH MPOBOAUTH pPEaKLUH, MOATBEP)KIAIOIINE KaYECTBEHHBI COCTaB
pa3IMYHBIX  HEOPraHMYECKMX  BEINECTB,  pACHO3HaBaThb  ONBITHBIM  IYyTEM  HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

Cc(OPMHPOBAHHOCTh yYMEHHUI pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuMii HOCPEICTBOM COCTABICHMSI JEKTPOHHOIO OajaHca 3TUX PEaKIU;
c(OPMHUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOH peakiuu OT
pa3IMYHBIX (AKTOPOB; XapaKTep CMENICHHS XHMHYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTePH30BaTh XMMUYECKHE IPOIECCHI, JEkKAIIUe B OCHOBE
NPOMBIIIJICHHOTO MOMYyYeHHUsS CEpHOW KHUCIOThI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTD
npeAcTaBiIeHui 00 OOIMX HAayyHBIX HNPUHIUIAX U KOJOIMUYECKUX MpoOieMax XMMHUYECKOIo
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCIEHHUS C UCIOJIb30BAaHUEM IOHATHUS «MaccoBas
JI0J1s1 BEIIECTBAa B pacTBOPE», OObEMHBIX OTHOILIECHUN ra30B IPU XMMHUYECKUX PEAKIHUSIX, MacChl
BellecTBa Wi 00bEMa ra30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WK 00BEMY OJHOIO
U3 YYacTBYIOUIMX B peaKLUHM BEIECTB, TEIUIOBOro 3¢ddexra peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHMsI MaCChl BELIECTB, IPEBPAILIEHUS U COXPAaHEHUS IHEPIHH;

c(OPMHPOBAHHOCTh YMEHHUH coOMI0faTh IpaBUia I0JIb30BAaHUS XMMHUYECKOM IOCYAOH H
1a0opaTOpHBIM 000pYIOBAHUEM, a TAKXKe MpaBUiIa OOpalleHHs C BELIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMHU 10 BBINOJIHEHUIO JJAOOPATOPHBIX XUMHUUECKHX OIIBITOB;

cOPMHPOBAHHOCTh YMEHHMHM IUIAHUPOBaTb M  BBINOJHATH XHUMHUYECKUH SKCIIEPUMEHT
(pa3znoxeHue IMepoKCcHAa BOJOPOAA B MPUCYTCTBUM KaTajlu3aTopa, OIPEICIICHHUE Cpeibl
pPacTBOPOB BEIECTB C MOMOILBIO YHUBEPCAILHOTO UHUKATOPA, BIMSHUE Pa3InYHbIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW pPEaKIMM, PeaKIMM MOHHOIO OOMEHA, KaueCTBEHHbIE PEaKIUu Ha
cynbdar-, kKapOOHaT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHUS, PEIIeHUE HKCIEPUMEHTAIbHBIX
3a7a4y o temaMm «Metamne» U «Hemeramisl») B COOTBETCTBUM C MpaBUIaMH TEXHUKH
0€30MacHOCTH IpH  OOpallleHWH C BellecTBaMH U J1abOpaTOpHBIM  00OpYIOBAaHUEM,
IPEJICTaBISITh PE3yNbTaThl XHWMHUYECKOrO0 JKCIepuMeHTa B (opMe 3amucHu ypaBHEHUH
COOTBETCTBYIOLUX PEAKIUN 1 (POPMYTUPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;
c(OpPMUPOBAHHOCTh YMEHMM KPUTHUECKH aHAJU3UPOBATh XHUMHUYECKYI0 HH(OpPMALHIO,
MOJIyYa€MyI0 U3 pa3HbIX HCTOYHHMKOB (CpeAcTBa MaccOBOM KOMMYHMKanuu, WHTepHeT u
APYTHX);

c(hOpMUPOBAHHOCTh YMEHHUN COOJIIOAATh MPaBHJIa SKOJOTUUYECKH 11€71eCO00pa3HOr0 MOBEICHUS
B OBITY U TPYAOBOH NEATEIBHOCTH B IENAX COXPAHEHMsI CBOETO 3/I0pPOBbS M OKpY)Karollen
IIPUPOJIHOM CpeNbl, OCO3HABATH OMACHOCTh BO3JEHCTBHS Ha >KMBBIE OPTaHU3MbI ONPEIEIEHHBIX
BelIecTB, MOHUMasl cMblch nokaszatens [1IK, moscHATh Ha mpuMepax crocoObl YMEHbLIEHUS U
IPEIOTBPALIECHNS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHNU3M UYEJIOBEKA;

JUTSL 00YYarOIIMUXCSl C OTPAaHUYEHHBIMH BO3MOYKHOCTSMU 3/I0POBbS: YMEHHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/1aX MMO3HAHHUS BEUIECTB U XMMHUECKUX SIBJICHMUIA;

JUI CJETbIX W CIa0OBUIAIIMX OOYYaIOUIMXCS: YMEHHE HCIIOJIb30BaTh pelbe(HO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XumMuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acoB
DJIeKTpOHHbIe (LM (pPOBbIE)
Ne i/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Kontpoabubie IIpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
11 IIpeamer opranndeckoilt Xumuu. Teopust CTpOEHUS OPraHUYECKUX 3 bubunuoreka L{OK:
' coeaunenuii A. M. byrieposa https://lesson.edu.ru/04/10
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1  TlpenenbHbIC YTIEBOIOPOIBl — AIKAHBI 2 bubmmorexa [IOK:
' https://lesson.edu.ru/04/10
2.2 HemnpenenbHbIC YTIECBOIOPOIBI: AKEHBI, AJIKAIUCHBI, ATKUHBI 6 1 buGumorexa LIOK:
' ' ’ ’ https://lesson.edu.ru/04/10
2.3 Apomarmueckue yrieBoJ0pOIbI 2 bubmmorexa [IOK:
' https://lesson.edu.ru/04/10
2.4  TlpupoaHble UCTOYHUKH YTIIEBOJOPOJIOB M HX TIepepaboTKa 3 1 bubmmorexa [IOK:
' https://lesson.edu.ru/04/10
Hroro no pazneny 13
Pasnea 3. Kuciiopoacoaep:xanue oprannyecKue CoeAuHeHNUs
bubummoreka [{OK:
3.1 Crmprir. Oenon 3 https://lesson.edu.ru/04/10
3.2 Ampaerunsl. KapoonoBsie kucnothl. ClIoKHBIE 3PHPBI 7 1 ﬁgg?%?:;eoiagjgﬁ 104/10
bubummoreka [{OK:
3.3 | Vrmesom 3 . https://lesson.edu.ru/04/10
HWroro no paznery 13
Pa3nea 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHH
4.1  AwmwuHBl. AMUHOKHUCTOTHI. benkn 3 ﬁgg??ﬁ:;%ia;égﬁ 104/10
Hroro o pasnmeny 3
Paspnen 5. BeicokoMoJIeKy A pHbIE COCAUHEHUSA
5.1 | IImactmaccel. Kayuyku. Bomokna 2 bubmnmorexa HOK:
' ' ' https://lesson.edu.ru/04/10
Hroro mo pazneny 2
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\ OBIIEE KOJIMYECTBO YACOB I10 I[TPOPAMME 34 2 2
11 KJIACC
Koau4vecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
w/n HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero KonTpoabubie IIpakTnueckue 06pazoBaTENBHBIE PeCYpChI
padoThI padoTsI
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3axon u [lepuoanueckas 3 bubummoreka [{OK:
cucrema xumuueckux snemenTos [I. M. Menneneesa https://lesson.edu.ru/04/11
1.2 CrpoeHnue BemecTBa. MHOrooOpasue BEIIECTB 4 Eﬁg?%?:;%ﬁaeljﬁ)ﬁj 104/11
buoumoreka [{OK:
1.3 Xummieckue peakiyn 6 . . https://lesson.edu.ru/04/11
Hroro mo pazmeny 13
Pa3znen 2. Heopranuueckasi Xummusi
bubumoreka [{OK:
2.1 | Merammr 6 . https://lesson.edu.ru/04/11
bubumoreka [{OK:
2.2 | Hemeramma 9 . . https://lesson.edu.ru/04/11
2.3 CBs3b HEOPTaHMYECKHUX M OPTaHUICCKUX BEIICCTB 2 bubmmorexa [IOK:
' https://lesson.edu.ru/04/11
Hroro no pazneny 17
Pa3zngen 3. Xumus u :Ku3HbL
bubummoreka [OK:
3.1 | Xumust u wcrsen 4 https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

— Xwumusa, 10 xmace/ Tabpuensu O.C., OOmecTBo ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO

«IPODAY»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBemenner

— Xwuwmus, 11 xmace/ Tabpuensa O.C., OOmecTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO

«IPODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerenner

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— bubummoreka [{OK: https://lesson.edu.ru/04/10

— bubunmoreka [{OK: https://lesson.edu.ru/04/11
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