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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpelHero ooOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DeaepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBHON MPOrPaMMBbl CpeaHero ooOmiero oOpa3oBaHUs
(®OIT  COO), npencraBaeHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuétom KoHuenuunu npenoiaBanus y4eOHOTO
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamusax Poccuiickoit deaeparium,
peanu3yIouX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKECHHIM
«Crpareruu passutusa Bocnutanus B Poccuiickor @enepannu Ha nepuon a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparernt oOy4eHus, BOCIUTAHUS M Pa3BUTUS OOYUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenuas GI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3yibTaToB OOydeHUs U TpeOOBAaHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, [0JIy4aeMoe BBIITY CKHUKAMHU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISAETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PUPOABI, POPMUPOBAHUS MUPOBO33PEHMS U OOIIEH KYJIbTYpbI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeIHero o01ero o0pa3oBaHus CpeACTBAMH YU4EOHOTO ITpeiMeTa « XUMUSI»,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€TOM cCrneuu@uKd HayKHu XHMUH, €€ 3HA4YeHHs] B TMO3HAHWU MPUPOILI U B
MaTepHalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIMIMX LEJIeH U MPUHLIUIIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYyIO pojb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIICHHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXarolleM MHUpPE KaK O €JUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.
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TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbI0O MHUPOBOU KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpylla ¥ KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBliEHa Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTBercTBUM C OOIIMMHU MLEISIMH W TMPUHIUIIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHUS B KU3Hb COLUYMA, MPOAOJKEHUS
o0pa30BaHus B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumus» U «OOmass U HEOpraHuyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0 YydeOHOro Marepuajga U O0yCJIOBIIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TaKXKe€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DJIEKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHnH BeriecTB. CBeeHus 00 N3ydyaeMbIX B Kypce BeLIecTBax
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOAOB J0 CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHMyeckod  XWUMHUM  ITIOJIy4alOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoMm 3peHUsi B IMpeaMmeTre «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBISCTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JIOTUYECKHUX IMO3ULIHM,
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rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHAIOMEH 1 MPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUs oNONIHsIeTCs B Kypceax 10 u 11 kimaccoB anemenTamu
COJIEp>)KaHMs, UMEIOIIMMHU KYJIbTYPOJOTMYECKUA M MPUKIATHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTMMH HayKaMd,
PacKpbIBAIOT €€ POJIb B IIO3HABATENIbHOM U MPAKTUUYECKOM J1EATENBHOCTH YEI0BEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSTH €€ JJIs TIONOJHEHUS 3HaHUH,
pELIEHUS UHTEIUIEKTYaIbHBIX ¥ SKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3YUYECHHS
OpPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y OOYHAIOIINXCSI MUPOBO33PEHYECKONH OCHOBBI
JUIsL TIOHMMaHusl (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepUalbHOE €JIMHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUM ITyTEM DKCIIEPUMEHTA
U pELICHUsS MPOTUBOPEUYM MEXIy HOBBIMU (DaKTaMHM U TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUUYECKUX MpodiieMm, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jaronmxcs NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOAXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M TMOCTPOEHUs TpeaMeTa MpeaycMaTpuBaloT (HOpMUpPOBaAHHE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl Pa3IMUHbIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uH(popMaluu, HEOOXOAUMBIX [JIi MPUOOPETEHUS OMbITa MPAKTUUYECKOW U
UCCJIEI0OBATENLCKON JIEITEIbHOCTH, 3aHMMAlOUIE Ba)KHOE MECTO B TO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO O0OILEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30oBaHus, IPU ONPEICTICHUN
COJIEpKaTeJIbHOM XapaKTEepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
NEATEIbHOCTH YEJIOBEKAa M KAaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACIICHUIO LIeJIe W3y4eHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.
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CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEI[ECTB U XUMHUECKUX PEaAKIINil, HEOOXOIMMBIX JIJIsi MPUOOPETEHUS YMEHUN
OPUEHTUPOBATBCS B MHPE BEIIECTB M XUMUYECKUX SIBJIICHUN, MMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB AECATENBHOCTH, CBA3AHHBIX C HAOJIOJICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ atuM, conepkaTesbHasi XapaKTepUCTUKA LIeJIeH U 3aa4 U3y4YCHHUSI
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMM IPHUOPUTETAMU B CUCTEME cpeAHero odmiero oOpa3zoBanus. CerojnHs B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHU OTIAETCS MPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJep>KaHusl OOyueHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoM
3HaHWM, a (DYHKIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMU
AKTUBHOTO MOJYYEHHUs 3HAHUN U TPUMEHEHUS UX B PEATIbHOU KU3HU AJIs PELICHUS
IIPaKTUYECKUX 3a]a4.

B cBA3M ¢ 3TUM IIpU U3yYEHNUHU NIpEeIMETa « XUMUSD JOMUHHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTamnus 0O0y4arolMXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
bopMHpOBaHWE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsX, CBS3AHHBIX C BEIIECTBAMHU U MX
MPUMEHEHUEM;

dbopMHpoBaHHe y OOYyYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHIINI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYECHHUE IS PA3IMYHBIX BHJIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHWU XHMHH, a TaKXKe JUIsl OLEHKH C TMO3MIMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSAHUS BEIECTB U XUMHUECKUX MPOIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENY;
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pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YYarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUM JJI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOMINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TNPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOydyarommxcs YOSXKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIpPaBICHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
PaLMOHAIBHOTO MPUPOAOIOJIBb30BaHNUS, OMOJIHEHNS SHEPreTUYECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[0OPOBBIO, a TakXKe MPUOOPETEHUS OIbITa
UCIIONb30BAaHUS TOJYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX DEIICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yude6HOM maHe cpenHero oOmEero o0pa3oBaHUs MpeaAMET «XHUMHSD)
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeIMeTHOUN obsacTu «EcrecTBeHHO-HAayUYHbIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JJIsl U3YUEHUSI XUMUH, HA 0a30BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hezeno), B 11 knacce — 34 gaca (1 gyac B Hezento).
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COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUH

[Ipenmer opraHnyecKon XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. ByTtieposa, e€ ocHOBHbIE M00KeHUsA. CTPpyKTypHbIE (DOPMYJIBI
OpPraHMYEeCKUX BemlecTB. [omousorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o KiraccUpUKAIMK OpraHuyeckux BemiecTB. HoMmeHkmnatypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUIIINX IPEICTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

DKCHEPUMEHTAIbHBIE METOJAbl HM3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
O3HAaKOMJICHHUE C 00pa3liaMKi OPraHMYECKUX BEIIECTB U MaTepuaiaMy Ha KX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEHIECTB, HAOJIOJEHUE M OIUCAHUE
JEMOHCTPAlMOHHBIX OIBITOB II0 IMPEBPALICHUID OPraHUYECKUX BEILIECTB IIPU
HarpeBaHuM (IJiaBjieHue, OOyIJIMBaHUE U TOPEHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHUs] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJE, IOJIyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKHUM PsANl. DTUIEH U MPONUIICH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHMS, TAJOTCHUPOBAHUA, THUAPATAIMH, OKHUCICHUS W
MOJIMMEPU3ALINN ), TOTYUEHUE U TPUMEHEHHUE.

Ankaauensl: OytamueH-1,3 u metunOytaaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHre CHUHTETHYECKOIO
Kay4yKa U PE3UHBL.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUTICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKHMHOB: COCTaB, CTpOeHHE, (puznueckue u
XUMHUUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOpeHHUsl ), MOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, crpoeHue, (PuU3NUYECKHE W XMMHYECKHE CBOMCTBA
(peakuuy TaJOT€eHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U TPUMEHEHHE. 10.1)0:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.
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['eHeTnyeckas CBS3b MEXKAY YTJIEBOJOPOAAMHU, MPHUHAJICKAIIMMHI K Pa3INnYHBIM
KJIaCCaM.

[IpupoHbie HCTOYHUKH YIJIEBOJIOPOAOB. [IpupogHblii Ta3 W MOMYyTHbIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), Tupoau3. IIpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
YTOJIb ¥ MPOAYKTHI €r0 NnepepaboTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «Hep Ty
U «YTOIb», MOACIUPOBAHNE MOJIEKYJ YIJIEBOAOPOJIOB U TaJOre€HONPOU3BOIHBIX,
MPOBEJCHUE MPAKTUIECKOM PabOThI: OMyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOIAYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MM MPOAYKTOB PEAKIIUN).

Kucsiopoacoaep:xaiue opranndeckue coeinHeHus

[IpenenbHble OJHOATOMHBIE CIHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
raJIOTEHOBOJIOPOIAMU, TOpPEHHE), MpUMEHEHHe. BoJopoaHbie CBSI3U MEXAY
MOJIEKyJIaMH CITUPTOB. JlelicTBre MeTaHOJa U ATaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaromMHble  CIUPTBHL.  DTUIEHTJUKONb M  TJIMLUEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
OpranusMm uenoBeka. [[pumeHenne rimiepuHa u dTHICHTITUKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruibl U Kemouwvl. DopManblaeru, aneTanbAETUN:  CTPOECHUE,
dbuznyeckre U XUMUYECKUE CBOMCTBA (pEeaklUMH OKHUCICHHS U BOCCTaHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), OJyYeHUE U TPUMEHEHHUE.

OHOOCHOBHBIE MpeieNbHbIC KApOOHOBBIE KUCIOTHI. MypaBbHHAs U YKCyCHAas
KHUCIIOTBI: CTPOCHUE, (PU3UYECKUE M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, PeakIus dTepuukaiun), noayueHue u npuMenenne. CreapuHoBas
U OJIEMHOBAsl KUCJOTHI KaK MPECTaBUTEIN BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxnple 2(QUPHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ wmuponus
cioxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonorudeckas
POJIb KUPOB.

VYraeBoawsl: coctaB, Kjaccuukamus — yrieBogoB  (MOHO-, JU- U
nosicaxapubl). ['Ioko3a — npocTeliuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
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MOJIEKYJIbI, (PU3HUECKUe U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
menu(ll), okucinenne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHnoBieHue,
Opo’KeHHe TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, MPUMEHEHUE, OMOIOTHYecKast poJib.
dortocunTe3. OpyKTO3a KaK U30MEP IIIFOKO3HI.

Kpaxman u nemnono3a Kak NpupogHbie noauMepbl. CTpoeHue Kpaxmaia H
Heunrono3bl.  Pu3nUecKue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIHUPTOB (OKUCIEHHE 3TaHOJIa
okcusiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcugom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
IIPOBEICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienudss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeagnHeHus. usnyeckue u
XMMHYECKHE CBOMCTBA aMHHOKHMCIOT (Ha mpuMepe rmuuHa). buonormueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benky Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIDHBIE coelMHEHMs. llepBruuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
HAOJII0JIEHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OElIKOB MPH
HarpeBaHUM, LIBETHBIE PEAKIINK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALs U MOJTUKOHEH AU

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MpEeBpallCHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M PU U3YYECHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-
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HAYYHBIX NMOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyUHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiacCH]UKalus, NepUOIUIHOCTb, HAOIIOAeHNE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: Marepus, SHeprus, Macca, aTOM, OJJIEKTPOH, MOJIEKyJa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TeJO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U IUHHIIBI UX U3MEPEHHUS.

buonorusi: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPBHI,
(epMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
pecypcehl.

TexHonorus: TMNHINEBBIE TMPOIYKTHI, OCHOBHI PAlMOHAIBHOTO MUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUsl JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnoanueckuii 3aKoH U [leproanyeckas cucremMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOIUYECKOr0 3akoHa M llepmomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX MMH TMPOCTHIX M CJOXKHBIX BEIIECTB MO TPYyIIaM U MEePUOJaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BajleHTHOCTb. DIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. |HIMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.
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[TonsiTue o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanuss XUMHYECKMX — peakmuii B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHE
XxuMH4ecKkoro paBHoBecus. [Ipunnun Jle [lartense.

OnexTponutuyeckas nuccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJasl, HEUTPaJIbHAS, IETOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUM:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMHueckux 3neMeHToB /. U.
MenpeneeBay, U3yuyeHUE MOJEIEH KPUCTALIUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIIBI0 YHUBEPCATHLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
MpaKTU4YeCKor paboThl « BiusiHue pa3znudHbix (akTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkuum».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peaKIuid, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIBL30BAHUEM MOHATHS «MACCOBast JOJIS
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramner.  Ilonoxxkenne HemeraisioB B llepuomumueckorn  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHUCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAXKHEMIIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbocdhopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenune meramnoB B Ilepuogmueckont cucremMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mume ¢guzndeckue cBoiicTBa MeTaioB. CIlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsAJT HATIPSYKEHUI METaJUIOB.



,ﬂ,OKyMEHT noanucaH 3}'IeKTpOHH017I noanucbio.

XUMUYECKHE CBOWCTBA BAXKHEWIMX METAJUIOB (HATpUM, Kaiuil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crmocoObl MoJMydeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHMsI BEIIECTB M HUX MPEBPAIlCHUMN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3a/1a4, HAONIOJEHWE M OINHCAHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

PacuéTHbie 3amaun.

Pacuétbl Macchl BelllecTBa MU 00bEMA ra3oB IO W3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMU BEIICCTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJTHO
13 BEILIECTB UMEECT MPUMECH.

X¥MHUS U KU3Hb

Ponp xuMun B 00€Cri€UYEHUU SKOJIOTHYECKOU, SHEPTeTUUECKON W MHUILECBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAy4YHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIILJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

YenoBeK B MHUPE BEUIECTB W MaTEPUAJTIOB: BAKHEUIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHSIT U 3I0pOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, IIpaBuiia 0€30IMacHOTO UCITOIb30BaHUS MPEIapaToB OBITOBOM XMMHUH B
MMOBCEIHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MpU  HU3YyYeHUHM oOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce OCyIIeCTBISAETCA Yepe3 UCIOIb30BAHUE Kak
OOIMX EeCTECTBCHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUMA, SBJISIOIMIMXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HaAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBIICHHUE.

duznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTh.
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buonorus: kneTka, opraHuW3M, DJKOCHUCTeMa, Owmocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpAJIBI, TOPHBIC MOPOJBI, TMOJEC3HBIC UCKOIAEMbIC, TOIUIHUBO,
peCypChl.

TexHOJIOTHS: XUMHUYECKash MPOMBIILICHHOCTh, METAJLUTypIrHs, MPOU3BOIACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEILCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIICBAs
IPOMBIIICHHOCTh,  (hapMaleBTUYECKass  HPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIPerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNNU
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4JaronMMHUCsL TPOTPAMM  CpPEIHEro oO0mero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HaydHo-MeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» HAa YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKON TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJICTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYLIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS AKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTaroTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, T1yYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOIO3HAaHUS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00yJaromxcsl.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaKaroT
c(OpMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaromuxcs Mo pean3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAaHUS 00YYaIOUUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M NpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOCKTOB, PEIICHUH YUCOHBIX U MO3HABATEIBHBIX 33144, BBIMOJTHEHUN XUMAYECKHIX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX PHU aHATU3€ PA3JIMYHbIX BUJIOB YUECOHOU 1€ TENHHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

LEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpEeCca U MO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U IMOCIEAYIOEM aHATIU3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME IMOCIEACTBUM ITHX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBUJl HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalLMAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUUM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOPECCHil pa3IudHOTO pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUMU;

YBAKEHUS K TPYAY, JHOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyaymield MpoPecCuu W peanmu3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHME IMPUPOJTHON U COLIMATIBHOW CPEIb;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUNW XUMHH  JUIS
peleHns BONPOCOB PAlMOHAIBHOIO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COILIMAJILHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
bopMHpOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeAcTaBIeHUs] 00 OKpYXaloleEM MHpE Kak O €IMHCTBE NPUPOAbl U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIN3ALMN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYPhI, PEIICHUH TIJIO0AIbHBIX MpoOJieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENTHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
noJiy4aemble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U
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MPOUCXOAAIINX B HEM W3MEHECHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKITFOYCHUS HA
OCHOBE HayYHBIX ()aKTOB U MMCIOIIUXCSI JAHHBIX C IS0 MTOJTYYCHUS TOCTOBEPHBIX
BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B PAa3UYHBIX cepax mpodeccunoHanbHOMI

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtamnpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIHUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpa)kKarolue
IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJO0B TMO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HABaTEIbHbIE, KOMMYHHKATHUBHEBIE,

PETyJISITUBHBIE), o0ecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUSA:

CaMOCTOSITeTbHO  (OpPMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U yCTAHABIMBATh WX B3aWMOCBS3b,
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WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUA M KpUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCy>KIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSIThH B MPOLIECCE TO3HAHMUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON PeaKiiuu
— TIPU pPEIICHUU Y4EOHBIX TMO3HABATEIBHBIX M MPAKTUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEaKLNii;

(bopMyIUpOBAThH LIEJIM U 3a/1a4U UCCIIEIOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIHpOBaThH
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (HAy4dHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHBIE IMOCOOUS,
pecypchl MuTepHeTa), aHanmu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BHIOB U (PopM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTS;
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GbopMyTUPOBATH 3aMPOCHl U TMPUMEHSITH PA3TMYHBIE METOIbI MPU TIOUCKE H
orbope wuHPOpMaNKK, HEOOXOMAUMOW [JI1 BBIOJHEHHS yYEeOHBIX 3amad
OTNpeeNEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUYECKOM
uHdopMaIuet: NMPUMEHITh MEXIpeIMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU ¥ CUMBOJIBI, (hOpMYJIbl, aO00pEeBUATYPHI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBaTh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaEMOM TEMBI B XOJE IHAaora W/WiH
JTUCKYCCHW,  BBICKa3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  TMPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TPE/I0KEHHOM 3a/1a4H;

BBICTYNATh C TMpPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI MO UCCICIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIECTB, pealn3alud y4eOHOTO MpoeKTa U (HOPMYIHUPOBATh BHIBOJIBI
M0 pe3yJibTaTaM IPOBEAEHHBIX WCCIEAOBAHUMN MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEeILHOCTh, ONpeneNsas e¢ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TPHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambojee
3¢ (}eKTUBHBIN Ccrmoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHsS HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH JCATEIIPHOCTH HA OCHOBE CaMOaHaIM3a
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUSI»
OTPAXKAIOT:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBICHUM ITPUPOJIBI,
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B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOMMOM JJI pEelIEHUs] MPAKTHYECKUX 3a/1a4 U SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpee;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS IPYIINa, pauKal,
WU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIepKAIlE€ COEOUHEHUs, MOHOMEpP, TIOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHSI); TEOpPUHM M 3aKOHBI (TEOpUs CTPOEHUs
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOH AESATEIBHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHMU BBISBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUHW XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yUYECHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucrematnueckoir HomeHknatype (IUPAC), a taxke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHMs OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACISITh BHABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTUHEHUSAX (OIMHAPHBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa 1151 00bICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;
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c(OpMUPOBAHHOCTH YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENIECH pPa3IUYHBIX KJIACCOB
OpraHMYeCcKUX BeIlecTB (METaH, 3TaH, dTUIICH, IPOMNUJICH, alleTUieH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (PEHOII,
aleTanbAeTU, MypaBbUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, KpaxmaJl, LeJI0103a,
AMUHOYKCYCHAsl KHCJIOTA), WILTIOCTPUPOBATh IN€HETUYECKYIO CBSI3b MEXAY HUMU
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIUNA C HCIOIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbs (He(PTh, IPUPOIHBIIA ra3, Yrojb), CIOCOObI UX MEPEPaAOOTKU U MPAKTUUYECKOE
IPUMEHEHUE TPOAYKTOB NEPEepadOTKu;

C()OPMUPOBAHHOCTh YMEHHUU TPOBOJUTH BBIUUCICHHUS IO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOIHOIO BEILECTBA WJIM MPOAYKTa
pEeaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOITMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WJIM NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAayYHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU IPU U3yUYEHUU BEIIECTB U
XUMHUUYECKUX sIBJIEHUH (HaOI0eHIE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIONb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHMUA JUIS TPHUHIATHS pPEIICHUH B
KOHKPETHBIX KU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHHUN COOIIOAATH MpaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSAMH IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
HKCIEPUMEHT (TIpEeBpallleHNs OPraHMYECKUX BEIIECTB IPU HATPEBaHUHU, MTOJTyYEHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEUIECTB,
JeHaTypalus OEJIKOB MPU HarpeBaHUH, [IBETHBIE PEAKIIMHU OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE€30MAaCHOCTU TMpU OOpallleHMH C BEIIeCTBAMU H
7a00paTOpHBIM  000PYJOBaHUEM, MPEACTABIATH PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3aluCu YPaBHEHUHM COOTBETCTBYIOIIUX pEAKIUl U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUM KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHM  COONIIOMATh  TpaBUjia  DKOJOTUUYECKH
1€JeCO00pa3HOr0 MOBENECHUST B OBITY M TPYAOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHHUs] CBOETr0 3/I0POBbS M OKPY’KAIOIIEW MPUPOJHON Cpelibl, 0OCO3HABAThH
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OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObl
YMEHBIICHUS W TMPENOTBPALICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJIOBEKA;

JJIs 00y4YarouuXcsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas u HeopraHudecKas
XAMUSD OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B [IO3HAHUU SIBIICHUW IPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHYSCKUX 3a7a4d M AKOJOTHUECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MIPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCJIEHUS, XUMHUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PpEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JTUCCOLUAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakIuu, XUMHYECKOE DPaBHOBECHE); TEOPHMH W 3aKOHBI (TEopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMWH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTAaHUYIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUH,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITHUSA MPU
OINMCAaHUKU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY IS
cocTaBiieHuss (opMyn BEIIECTB M  ypPaBHEHMM XUMHUYECKUX pEaKIlui,
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cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIbIA Ta3, aMMHaK, raniéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHHUSX PA3JIMUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJIEKYJIIpHasi,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHPOBAHHOCTh YMEHUM yCTaHAaBJIMBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY KIaccy/TpyIie
COEJIMHEHUM (MPOCThIEC BEIIECTBA — METAUIBI U HEMETAJLIbI, OKCHJIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cCuCTEMBbI
xumuaeckux snemeHToB JI. M. MeHueneeBa, WCHONb3ys NOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATh 3aKOHOMEPHOCTH
W3MEHEHHS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUW IO MepuoiaM u
rpynmnam [lepuoandeckoi cucTembl XuMuiyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBAa HEOPraHWYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TCHETHUYECKOW CBS3M MEXJY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHbIM TIpU3HAKaM (YUCIYy U COCTaBy pPEarupyroluxX BeEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHI COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3THMUHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHUSI PEaKInii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT IO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;
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c(OPMUPOBAHHOCTh YMEHHMH pPACKpPbIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKuu OT Pa3NUYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpunuui Jle [larense);

chOpMHPOBAHHOCT, YMEHUN XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNM 00 OOIIMX HAyYHBIX NPUHIIMIAX U
HKOJIOTMYECKUX MPOOJIEMAaX XUMUYECKOr0 MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
HOHSTHS «MacCOBasi IOJIsl BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOIIIEHUH ra30B MPU
XMMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBAa WJIM O0ObEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHHUM COOIIOAATH IPAaBUIIa MOJIb30BAHUS XUMUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuia OOpallleHus C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IJAHUPOBaTh M BBINOJHATH XUMUYECKUH
DKCIIEPUMEHT (pa3j0KEHHE IMEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalIM3aTOpa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu,
peaklud MOHHOTO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
teMaM «Metaiey u «HeMmeramib»y) B COOTBETCTBHM C NPAaBWIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
pE3ybTaTOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaI, HTepHEeT U Apyrux);

cOPMHPOBAHHOCTh ~ YMEHHH  COONIIOMAaTh  TpaBUjia  DKOJOTUYECKH
1eJIecO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTh BO3ACHCTBUS HA )KUBBIE OPraHU3MbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
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cmbicn mokazarens [I/IK, mosicHaTe Ha mnpumepax cmocoObl yMEHbBIIEHUS H
IIPENOTBPALLIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

Ul O0Yy4aroUMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-ToueuHyt0 cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

dbopmyI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeEM (uudpoBble)
Ne i/mn P Konrpoabnbie IIpakTHueckue bp
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannueckoit xumun. Teopus
. bubnuorexa [JOK
11 CTPOCHUS OPTaHMYECKUX COSAMHEHUH A. 3 0 0
https://myschool.edu.ru/
M. bytneposa
Uroro no pazneny 3
Paznea 2. Yraesogopoasbl
bu6mmoreka [JOK
2.1 [IpenenbHbIE YIIEBOAOPOABI — aJKaHbBI 2 0 0
pel Y AOPOA https://myschool.edu.ru/
99 HemnpenenbHbie yriieBogopoIbl: alKEeHBI, 5 0 1 bu6mmoreka [JOK
' aJIKaIUCHBI, aJJKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApoMaTHYECKHE yriIeBOAOPOIbI 2 0 0
P Y HOPOA https://myschool.edu.ru/
94 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJOB U 3 1 0 bubnmoreka [JOK
' ux mepepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
bubmuorexa [JOK
3.1 Cnuptsl. ®enon 3 0 0 »

https://myschool.edu.ru/
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3.2 Anpaerunsl. KapOOHOBBIE KUCTOTHI. ; bubnuoreka [IOK
Crnoxuble 3¢upbl https://myschool.edu.ru/
33 Yrncoom 3 ipmchooledury
Hroro no pazaeny 13
Pasnea 4. A3zorcoaepikaiiue opraHu4ecKue coeJHHeHHs
4.1 AMuUHBI. AMUHOKUCTIOTHL. benku 3 bubmmorexa LIOK
https://myschool.edu.ru/
Wroro mo pazneny 3
Pazaea S. BbicokomoJieKky/JIsIpHbIE COeINHECHUSA
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 E::fg;ﬂ?;?éﬁ;j& Igu.ru /
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumust, 10 xnace/I"a6puensa O.C., OOmiecTBO ¢ OrpaHHdeHHON
otBeTcTBeHHOCTHIO "JIPODA", AkuinonepHoe obiecTBo "M3naTenscTBo

nn

"[IpocBenienue

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

[Mabpuensn O.C., JIsicopa I'.I'. "Xumuss Metoauueckoe nmocooue - 6a30BbIi
ypoBeHb'"- M.: JIpoda 2022 rox

INa6puensa O.C., OctpoymoB WN.I'. "OO1as xumus B TecTax, 3ajiauax,
ynpaxknenusix. 10 kmace" - M.: [Ipoda, 2023 roa

IMa6puensu O.C., Pemeros I1.B., Octpoymosa N.I'. "3agauu no xumuu u

criocoOnI ux pemenus!-M.: JIpoda, 2021 rox

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

http://www.chemnet.ru I'azeta « Xumust» ¥ CalT 11t yauTens «5 uay Ha ypok
XUMHND

http://him.1september.ru Enunas komnekius IOP: I[IpeameTHas KOJISKIHS
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
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skcrepuMeHThl: xumus. Koyekius Poccuiickoro o01eo0pa3oBaTebHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast onmummnmaia mKoJIbHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranmueckast XuMusi: SJICKTPOHHBIA yUeOHUK JUIs
CpPEITHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBIN yU4eOHUK
http://www hemi.nsu.ru OTKpsITHIH KOJICIK: XUMHUS
http://www.chemistry.ru JlucraHiiponHas OJIMMIIMAA 10 XUMHH:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHBIA MPOEKT
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MOJINMNACH

O6wuii ctaTyc noanuck:

CepTtudukar:

Bnapeneu;:

Uspartenb:

CpoK peiicTBuA:

[ata n Bpemsa co3gaHua IM:

JOKYMEHT NOANMUCAH DJEKTPOHHON NOJANUCHIO

N MOVIMHHOCTD JIOKYMEHTA MOATBEP)KIEHA.
w IIPOBEPEHO B IPOTPAMME KPUIITOAPM.

Mognuce BepHa

OCEAC9E33F9B0O3FE4BO61CF6FC295CAB

LWtypmuHa EneHa MuxaiinosHa, LUtypmuHa, EneHa MuxaitnosHa,
mcb.partez@yandex.ru, 250905027415, 04688229700, MYHULMNANBbHOE
BIOAXKETHOE OBLLEOBEPA3OBATE/IbHOE YYPEXOEHUE "CPEOHAA
OBLLUEOBPA3OBATE/NIbHAA LLUKONA Ne6" MAPTU3AHCKOIO rOPOACKOI0O
OKPYTA, OupekTtop, NapTnsaHckK, Mpumopckuit Kpan, RU

KasHauelctBo Poccum, KasHavelricteo Poccumn, RU, r. MockBa, BonbLuoi
31aTOYCTUHCKMI Nepeynok, a. 6, ctpoeHne 1, 1047797019830,
7710568760, 77 MockBa, uc_fk@roskazna.ru
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