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INOACHUTEJIbBHASA 3ATINCKA

[Iporpamma 1O XMMHH Ha YpOBHE CpeaHEero oomero oOpa3oBaHUs pa3zpaboTaHa Ha
ocHoBe PenepasibHOr0 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Ddenepanuny, TpeOoBaHUN K pe3yiabTaraM ocBoeHuss OCHOBHOM 00pa3oBaTenbHOM MPOrpamMmbl
cpennero  obmero  obpazoBanus  (OOIT  COO), mpexncraBneHHbIXx B DepepanibHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu npenojaBaHMs
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaTM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBbI, 1 OCHOBHBIX I0JI0’KeHHH «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXO0I0OB K pa3pabOTKe IpOrpaMMbl MO XUMHH, K OIPEAEICHUIO OOLIeH
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PA3BUTUS O0yYaroIUXcs CpeAcTBaMU y4eOHOIro mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIEC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJy4aeMoO€  BBIIYCKHHKaMU  0011e00pa30BaTebHOIM
OpraHu3alliy, SBISETCI HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHucTeMe XHMMHUYECKOro O00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4aroUXcs Ha YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH yueOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMme IO XMMHUHM € Y4ETOM CHEUM(PUKM HAyKH XHUMHUH, €&
3HAUEHUS B MO3HAHUU NPUPOABI U B MAaTEpUATIbHON KU3HU OOILECTBA, a TAKKE C Y4ETOM OOLIUX
Hesiell ¥ NPUHIMIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyi0 poJjib B COBPEMEHHOM
LUBUJIN3ALMHM, B CO3/IaHUH HOBOM 0a3bl MaTepHalbHOM KyabTyphl. OHa BHOCUT CBOHM BKJIala B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIEeHU
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIETO MHUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JIPYIMMHM €CTECTBEHHBIMH HayKaMHM, XUMHsS —cTajia
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMHUS KaK HayKa cO3MJaTellbHas, KaKk Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS
4eJ0BEYECTBA — CHIPbEBOM, HHEPreTHYecKoil, MUIIEeBOH, SKOJIOrHYecKoil Oe3omacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM C OOMIMMH LENSIMH W TNPHHLUIAMH CpPEIHEro ooOuiero oOpazoBaHM
conepkanue npeamera «Xumus» (10—-11 kimacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO MM s
BbIPa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsitoliuMu  IpeaMeTa  «XHUMHs» SIBISIFOTCSL 0a30Bble Kypcbl — «OpraHudeckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHONH CHUCTEMbI 3HAHUN
IpU W3YYEHUU NpeaMmeTa obOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCEr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrpykTypa coaepxanus KypcoB — «Oprannueckas xumusi» u «OO0mas 1 HeopraHudeckas
XUMHUA» chOpMUpOBaHA B MPOrpaMMe [0 XUMHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K U3YUEHUIO




yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWH Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHH BEIleCcTBa
paccMaTpUBAKOTCA Ha YPOBHE KIIACCUYECKOW TEOPUHM CTPOCHUS OPraHUYECKHX COCIMHEHUW, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX M IJIEKTPOHHBIX IPEACTaBICHUN O CTPOCHHUM BELIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHWH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs MEPBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILLIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMus» 0a30BOT0 YpOBHS paccMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHHs TEOPETUYECKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas © HEeOpraHWYEeCKask XUMHUs» O0YJaIOIIUMCSL TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATh
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX M METOJOJIOIMYECKUX MO3HIIMIA,
riry0Xe TMOHATh MCTOpUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00oOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMN O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHseTcss B Kypcax 10 wum 11 kiaccoB naieMEHTaMH  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABaTEIbHOW H
MPAKTUYECKON EsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpoIecCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX MPHUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAITUIO U MPUMEHSITH € JUIsl TIOTMIOJTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
ydaeOHOro mpeamera «XuMuUs TaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUsl PUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUIN MyTEM 3KCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXTYy HOBBIMU (haKTaMH M TEOPETUYECKUMH MPEIIOCHIIKAMH,
OCO3HaHHE POJIM XUMHUU B PEIICHHH IKOJOTUYECKUX MPOONieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B miane pemeHus 3agad BOCIUTAHUS, PA3BUTHUS W COLMATIM3AIUU  OOYYArOMIMXCS
MPUHATBIE MPOTPaMMON IO XHUMHHU TOAXOAbI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX
0a30BO€ 3HAUCHME JIJIs1 PA3IMYHBIX BUOB JCSITEIBHOCTU: PEIICHUs MPoOJieM, MOUCKA, aHAIN3a U
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCIIEIOBATENIbCKOM JIEATEIIbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B TO3HAHUY XUMHH.

B npaktuke npenogaBaHus XMMUAW Kak HAa yPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHMsl, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  ONPEIACICHUH  COJEpKaTeIbHON
XapaKTepUCTUKU LEeJeH H3y4YeHHs] MpeaMeTa HalpaBiICHHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (HOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykd Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JIEATEbHOCTH 4YEJNOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CoriacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH HM3y4YeHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

GbopMHUpPOBaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK BaXKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBHIE MOHATHS, (yHIaMEHTAIbHbBIE
3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHUMAaHHE CYIIHOCTH




JOCTYIHBIX O00O0OIEHHI MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpHEH uX
pa3BUTHUS U CTAHOBJICHMUSI,

dopMupoBaHHE ¥ pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX II03HAHMUSA BEIIECTB U
XUMHYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XHMMHUYECKHX SIBJICHUH, HMEIOIIUX MECTO B TMPHUPOJAE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATENILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOJII0IEHHEM TIPaBUII O€3011acCHOT0 OOpaIeHHs] C BELIECTBAMH.

Hapsany ¢ aTum, conepkaTenbHasi XapaKTepHCTUKA eNiel U 33134 U3y4eHHs MpeIMeTa B
porpaMMme 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OO0ydyeHus,
OPUCHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHHKAa 00LIe00pa30BaTeIbHON  OpraHU3alHH,
BJIQ/ICIOIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEAbHOW JKU3HU JUISI PEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3m ¢ 3THM Tpu U3ydeHHH TMpeaMera «XUMHUS» JIOMUHHPYOIIee 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanusg  OOydalomMXCsi K  yCJIOBUSAM  JHHAMHUYHO  Pa3BHBAIOLIETOCS  MHPA,
dbopMupOBaHHE HHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIILHOMY MPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

¢dopMupoBaHue y OOy4YalOLIUMXCSl KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHILIUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE TSl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs MpooIieM,
NOWCKa, aHamm3a ©W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3HIINN YKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHu3M YeJloBeKa U MPUPOAHYIO Cpey;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
0o0yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAaHUS 10 XUMHUU B
COOTBETCTBUH C KU3HECHHBIMU ITOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHO! U HayYHO-TIOMYyIIpHOU WH(DOpMALIUKA XUMHUYECKOTO
COJICPKAHUS;

(dopmHpoBaHUE U pa3BUTHE Y O0YUYAIOMIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HaOJIOIaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIWUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOyYarOMmMUXCsl YOSKAEHHOCTH B TyMaHUCTHUYECKOW HANpPaBICHHOCTH
XUMHUHM, €€ BaXHOW pONM B  pEIIEHHH TJI00ANbHBIX  MPOOJNEeM  palHOHATBLHOTO
IPUPOIONIONB30BAHUS, TIOMONHEHNUS YHEPIeTHYECKUX PECYpCOB M COXpPAHEHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0OPOBBIO, a TaK)Ke NMPUOOPETEHHs OMBITA MCITOJF30BAHMS MOYYCHHBIX 3HAHUHA JUIS TIPHHSATHUS
TPaMOTHBIX PEIICHUN B CUTYaIUSX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B ydeGHOM maHe cpemHero o0imero oopa3oBaHUsS MpPeaMET «XUMH» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-Hay4HbIE TPEIMETHI.

OO0mee 4ncio 4acoB, OTBENEHHBIX IS M3YYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanus, cocraiseT 68 yacoB: B 10 kmacce — 34 yaca (1 ygac B Henemwo), B 11
kiacce — 34 gaca (1 gac B Henemio).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUS
Teopernueckue 0CHOBbI OPraHUYECKOH XUMHUH




IIpenmer opraHMyeckol XWMUHU: €€ BO3HMKHOBEHWE, DPa3BUTUE U  3HAYEHUE
B ITOJIy4YEHUHU HOBBIX BELIECTB U MaTepHasIoB. Teopus CTPOEHHS OPraHUYECKUX COECOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omonorus, nzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COEAMHEHUSX — OJMHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o ki1accuPpUKaIUN OpraHunYecKuX BeecTB. HoMeHkaTypa opranndeckux
COCIMHEHUIN (cuUcTeMaThyecKas) M TPUBHAJIbHbIE HAa3BaHMUS BAXKHEHIIMX IpeACTaBUTENEH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIEpUMEHTAILHBIE METO/Ibl M3YUYEHUs BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (I1JIaBJIeHHE, OOYTIUBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKMH psaA. MeTaH M 3TaH — mpocTernimne
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHUS ), HAaXOXKACHHUE B IPUPO/IC, IOTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psia. DTHIEH U IPONWIEH — IpocTeiiune
MPEJICTABUTENIN AJIKEHOB: (HM3MUECKHe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOyY€HUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIlINe XMMHYECKUE
cBoiicTBa (peakuus noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psia. AlneruineH —
IPOCTEHIINN NPEACTaBUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMHUECKHUE CBOWCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATALIH, TOPEHHSI ), TOy4YE€HUE U IPUMEHEHHE.

Apensl. beH3on: cocra, cTpocHHE, (QH3UYECKHE W XWMHUYCCKHE CBOMCTBA (pEaKIuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJNy4YeHHUE WM MpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumudeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOkKCHYHOCTh ~ apeHOB. ['eHeTmdeckas  CBsSI3b  MEXKIY  YIVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIIeBOJ0poJoB. IIpupoanslil ra3 u nmonytHble He(TAHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCcKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHUS BEIIECTB U MX NPEBPAIECHUN: O3HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyuiekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOTEHONPOU3BOIHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOThI:
MIOJIy4eHHUE 3TWJICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bolunicnenuss mo ypaBHEHHIO XMMHMUYECKOM peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBa WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckne coeiHHEHUs!

[IpenenbHbIE OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (U3HUecKue Hu
XUMHYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METAJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),
IpuMeHeHne. BoiopoiHbIe CBA3M MEXKy MOJIEKYJIAMH CIUPTOB. J[eiCTBHE METaHOJIa U ATaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHble CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTPOEHHUE, (U3NUecKue Hu
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAs PEaKUs Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBUEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHuWe TiauIepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTPOEHUE MOJIEKYNbl, (U3HYEeCKHUe M XHUMHUYECKHEe CBOHCTBA. TOKCHMYHOCTH
denona. [Ipumenenue genomna.




Anprerunsl U kemonvl. DopManblerui, aneTaIbIETHI: CTPOCHUE, (QU3MUECKUEe W
XMMHYECKUE CBOWCTBA (pEaKkIMM OKHCJICHHS W BOCCTAHOBJICHHUS, KAYCCTBEHHBIC PEAKIUH),
NOJIy4YEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE Tpe/eTbHble KapOOHOBBIE KUCIOThl. MypaBbHHAsl U YKCYCHAsi KUCIIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
stepudukanmuu), MoiydeHne U mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIee JIeHCTBUE.

Crnoxnble 3Upbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIMs yriaeBoJoB (MOHO-, TU- U moymcaxapubsl). [moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (U3HUECKHEe U XHUMUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruzapokcunom wmeau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXJIECHHE B MPHUPOJE,
npuMeHeHue, ononoruueckas posb. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u memironosa kKak npupojHbie nmoiauMmepsl. CTpoeHHEe Kpaxmalia U IeJUTFOJIO3HI.
du3nyuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOIIN3, Ka4YeCTBEHHAs PEaKIHsI C HOZOM).

OKCIepUMEHTAILHBIE METObl HM3YYEHUS BEIIECTB W MX MPEBPALICHUH: MpOBeAEHUE,
HaOJIOZICHWE W ONHMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIC
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoda okcuaoMm wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3auMopelcTBue muuepuHa ¢ ruapokcugaoM Meau(ll)), anbaerunoB (oxucieHue
aMMHadHbIM pacTBopoM okcuaa cepeobpa(l) u ruapoxcumom wmenu(Il), B3ammopeicTBUe
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUYECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneble 3a1aum.

Bbuncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, o0BbEMa, KOIMYEeCTBa
UCXOJHOI0 BEIIECTBA WJIM NPOAYKTAa pEakLUUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHnueckue coenquHeHus. dusnueckrne 1 XUMHYECKUE
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe IMIMHA). buonormueckoe 3HaueHHE AMMHOKMCIIOT.
ITenTumel.

benkm Kak TPUpPOAHBIE BBICOKOMOJIEKYISIpDHBIE coenuHeHus. [lepBudHas, BTOpHYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OENKOB: THUIPOIH3, JEHATYpallus,
KaueCTBEHHBIC PEaKIINK Ha OCJKHU.

DKCIepUMEHTAIbHBIE METOJIbl M3YYCHHsI BEUIECTB M WX MPEBPALICHUN: HAOMIOACHHE U
ONKCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEJIKOB IpH HarpeBaHWH, ILBETHBIC
peaxiuu 6eIKoB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTHHEHUS

OcCHOBHBIE TOHATHS XHMHUU BBICOKOMOIEKYISIPHBIX COCTUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpeHsAs MoJyeKyaspHass macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTUMEPH3AIIHs U MOJIUKOHICHCAIIHSL.

OKCIIepUMEHTATbHBIE METOJIbI U3YUSHHs BEIIECTB M WX NPEBPAICHHI: 03HAKOMIICHHE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeIMETHBIE CBS3H.

Peanu3zanus MEeXIpeIMETHBIX CBSI3eH MpU M3ydeHUW opraHudeckor xumuu B 10 kimacce
OCYIIECTBIISIETCSI Yepe3 HMCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK U
MOHSITHU, SBIISIONINXCS CUCTEMHBIMU JIJISI OTJIEBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TIOHATHUS: SIBJICHWE, HAYYHBIH (akT, TUIMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIAacCU(PUKAIMs, TMEePUOAUYHOCTb, HAOIIOJCHNUE, H3MEpeHHe,
AKCIIEPUMEHT, MOJIETIUPOBAHHE.




®usnka: Matepusi, SHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPT€TUYECKUI YPOBEHD,
BEILIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: kierka, opraHusM, 6uocdepa, oOMEH BELIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHonorus: nuuieBble NPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAaHUS, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuMHUECKUH dmeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpOHHAas 00O0JOYKa.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTalH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OPOUTAISIM B aTOMaX 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OneKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckuin 3akoH u Ilepuonmueckass cucrtemMa XHMHUYECKHX d3JeMEHTOB [l
H. MenpneneeBa. CBs3b NEepUOIUYECKOrOo 3akoHa M Ileproguyeckoil CHUCTEMBI XMMHMUYECKHUX
anemenToB JI. 1. MeHnzeneeBa ¢ COBpEeMEHHOM TeOpHeW CTpOEHHsSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEILECTB
10 rpyHIaM U nepuojam. 3HaueHue NepUOANYECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XMMHYeCKOHl CBs3u (KOBaJIeHTHas
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XMMHUYECKON CBsI3U (OOMEHHBIN M JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATEIbHOCTh. CTeNeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMsI. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTvie 0 qucnepcHBIX cucreMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBasi 101
BELIECTBA B paCTBOPE.

Knaccudpukanus HeopraHmdyeckux coenuHeHuil. HomeHkmatypa HeopraHuyeckux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKMX BELIECTB, NPUHAUIEKAIIUX K Pa3INYHBIM
KJIACCaM.

Xumnueckass peakuus. Kraccudukanus XUMHUECKMX peakiUii B HEOPraHUYECKOW H
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BELECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pPa3iMyHBIX (hakTopoB. OOpaTUMBbIE peakluu.
XnMmuyeckoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle HlaTense.

OnexTponuTtnueckas nuccormanus. CuibHble U ciadble 3JeKTponuThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KNCIAs, HEUTPaJIbHAs, IIETOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «[lepuoanyeckass cucrema xumuueckux snemeHtoB JI. WM. MenneneeBa», u3yueHue
MoJieJIel KpUCTANIMYECKUX pPEIIETOK, HaONI0/IeHHen ONKMCAHWE JEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHWe MNEepOKCHIAa BOJIOpOJa B MPUCYTCTBUH KaTalu3aTopa,
ONpENIETIEHUE CPellbl PaCTBOPOB BEIIECTB C NMOMOIIBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKLINN
HMOHHOr0 OOMeHa), MPOBEJCHHE MPAKTUYECKOH paboThl «BiusHHE pa3inyHbIX (PAKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIHH.

PacuérHble 3a1a4u.

Pacuérbl o ypaBHEHHUSIM XUMUYECKUX pEaKLUi, B TOM YUCIIE TEPMOXUMHUYECKHE PAaCUEThI,
pacué€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0Sl BEILIECTBAY.




Heoprannyeckasi Xumus

Hemeramnsl. [Tonoxenue HemeramioB B [leproauyeckoit cucteme XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U 0COOCHHOCTH CTpO€HHsI aroMoOB. (DHU3MYECKHE CBONCTBA HEMETAJIOB.
AJoTponusi HeMeTauIoB (Ha MpUMEpPe KUCIopoia, cepbl, hochopa u yriiepoaa).

XVWMUYECKUE CBOWCTBA BaXHEHIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3zora, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue meramioB B [lepuoaudeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OcOOEHHOCTH CTPOEHHUS ANEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. Oobiiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKEHUN
METaJIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpUil, KaJlui, KajdblUW, MarHui,
ATIOMHUHUM, HUHK, XpPOM, KeJle30, MeJlb) U KX COCTUHEHHI.

O6mme cocoObl MoTyYeHHst METAJUIOB. [IpMeHeHne MeTauioB B OBITY U TEXHUKE.

OKCIIEPUMEHTAIbHBIE METO/bl M3YYEHMs] BEIIECTB W MX NPEBPAICHUI: H3y4YECHHE
KOJUIEKIIMA «MeTaJutbl W CIUIaBbI», OOpPa3I[OB HEMETA/UIOB, PCIICHUE AKCIEPHUMEHTAIBHBIX
3aja4, HaONIIOJleHWe W  ONHCaHWe JEMOHCTPALMOHHBIX U JTAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peaKIuu Ha KAaTHOHBI METAJLJIOB).

PacuérHble 3aaum.

Pacuétel maccel BemiecTBa UiauM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacUYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumuu B ob6ecrieyeHM SKOJIOTMUECKOM, YHEPreTUUECKO 1 MUIEeBOI 6€30MacHOCTH,
pa3BuTUU MeAuuHbl. [loHsATHE O Hay4YHBIX METOJax TIO3HAHUS BEUIECTB M XUMHUYECKHUX
peaKuuu.

[IpencraBnennss 00 OOHMX HAYYHBIX NPHUHIMIAX MPOMBIIUIEHHOTO TOJTy4YeHUs
BAKHEUIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MaTEPHAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepUabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackW, CTEKJIO, KepaMHKa, MaTepHalibl IJid SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC YI0OPEHHUS.

XuMHS U 370pOBbE YENOBEKA: IMpaBHJIa HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpENnaparos,
IpaBuia 0€e30MacHOro HCIIOJIH30BaAHUS npenaparoB OBITOBOM XUMUHU
B [TOBCETHEBHOM KU3HH.

MeXnpeAMETHBIE CBS3H.

Peanuzarus MeXnpeaMeTHBIX CBA3€H MpU U3y4eHUU OOIIEH M HEOpPraHU4eCKOW XMMHH B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHMH,
TaK W MOHSTHUH, SBISIIOUIUXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIHAKJIA.

OO01mure ecTeCTBeHHO-HAY4YHbIE TIOHATHS: HAyUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOIEHNE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: marepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOTI,
pPaZ0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUUNHBI U €JMHUIIBI NX U3MEPEHHUSI, CKOPOCTh.

buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, Makpo- UM MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMaeMBbIe, TOTLTUBO, PECYPCHI.

TexHomorus: XuMuYeCcKasi IPOMBITIUICHHOCTh, METaJUTYPTHUs, POU3BOJICTBO CTPOUTEIHHBIX
MaTepuaioB,  CEIbCKOXO3SMCTBEHHOE  MPOU3BOJACTBO,  NUIIEBas  IPOMBIIUIEHHOCTD,




(I)apMaL[eBTI/I‘ICCKaSI IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKUX nmpenaparos,
IPOMU3BOACTBO  KOHCTPYKIMOHHBIX  MaTepHalioB, ANIEKTPOHHAS  MPOMBIIUIEHHOCTb,
HAHOTCXHOJIOI'NH.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 11O XMMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pPE3yJIbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
nporpamMm cpeaHero ooOmero oOpa3oBaHus (JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayyHo-meTonn4yeckoii OCHOBOW il pa3padOTKH IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS
IpOrpaMM CpeIHEro o01Iero oopa3oBaHus SBISAETCS CHCTEMHO-CATEIILHOCTHBIA OAX O/,

B coorBercTBHU C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHS TIpeaMeTa «XHMHUS» Ha YpOBHE cpeaHero oOmero oOpa3oBaHUS
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCHHCKOM TPaXKIaHCKOHW HASHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CaMOOTIPEICIICHUIO;

HaJIMYUe MOTHBALUH K 00y4YCHUIO;

[[eJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JHMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPUYECKUX TpaauIui 0a30BOIl HAYKH XUMHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCs PYKOBOICTBOBAThCS B CBOCH NEATEIHLHOCTH
IICHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKAaMH, MPUCYIIMMH IIEJIOCTHOW CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYUE TPABOCO3HAHMS JKOJOTMYECKOW KYIBTYpPhl M CHOCOOHOCTH CTaBHTh LENU U
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOSHHS IpeaMeTa «XHMUsS» JOCTUTAIOTCS B EIMHCTBE
y‘Ie6HOﬁ A BOCHHUTATEIBHOM ACATCIIBHOCTH B  COOTBETCTBHU C r'yMaHHuCTHUYCCKUMU,
COILIMOKYJbTYPHBIMH, JYXOBHO-HPAaBCTBCHHBIMH LEHHOCTSMH W HJ€ajJaMUd POCCHICKOTO
TpaXXJIaHCKOI'O O6IIICCTB8,, IIPUHATBIMA B O6III€CTB€ HOpMaMH W IIpaBUJIaMU IIOBCACHMHA,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS IMpeaMeTa «XUMHs» OTpaxaroT c(HhOPMUPOBAHHOCTD
OTBITa TIO3HABATEIHHOM W MPAKTHYECKOW MAEATENBHOCTH OOYYaIOMUXCS 110 pealn3anuu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCKOro BOCIIMTAHMS

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLMOHHBIX IpaB U 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NpPEJCTaBICHNUS O COLMAIBHBIX HOPMax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOIIEHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEIBbHOCTH MPU CO3/IaHUM y4EOHBIX NMPOEKTOB,
PEIICHNN y‘-I€6HI>IX M ITO3HABATCJIbHBIX 3a71a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHUKY U apryMEHTHI APYTHX
IIPY aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUS

OEHHOCTHOI'O OTHOIICHHA K HUCTOPUYCCKOMY H HAYYHOMY HACICAUIO OTE€YECTBEHHOM
XHMUH;

YB@KEHHSI K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPHH W TPAKTHYECKOTO MPHUMEHEHHS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUIMTENbHBIX HaOJIOJCHUMH,
KPOIMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyda y‘-IéHBIX " IMPAKTHUKOB,;

UHTEpeca M TMO3HABATEIbHBIX MOTMBOB B TMOJYYEHHH M TOCJIEIYIOUIEeM aHaju3e
MH(pOpPMAaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

HPABCTBCHHOI'O CO3HaHUs, S THYCCKOT'O IMTOBEACHM,;




CIIOCOOHOCTH  OIICHMBATh CHUTYaIldd, CBS3aHHBIE C XHUMHYCCKUMHU  SIBICHUSMH,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYSACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE TOBEJIEHHWE M TOCTYNKH CBOMX TOBApHUIIEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN STUX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

NOHMMaHMS LIEHHOCTEH 3J0poBOro W 0Oe30macHoro obpasza KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmrofeHus mpaBui 0e30MacHOro OOpalIeHHs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOM IS TEIHHOCTH;

MOHMMAHUS [IEHHOCTH TMPaBWI WHIWBHIYATbHOTO M KOJJICKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJIEJICTBUH W HENPHUITHS BPEIHBIX MPHUBBIUEK (YIMOTPeOIECHUS AIKOTOIIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JIeATEIbHOCTH,
00I11IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COLUATbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY H3Y4YeHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYAIbHOM TPAECKTOPUH OOpa30oBaHUs,
Oynymieil mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCcTBa,

6) 9K0JIOrH4eCKOro BOCIIUTAHUS S

HKOJIOTUYECKU LIETECO00Pa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHUA TI00aTBHOTO XapaKkTepa SKOJOTUYECKHUX MPOOJIeM, BIMSHUS SKOHOMUUYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU CpEIbI;

OCO3HAHUs HEOOXOIMMOCTH MCIOIB30BAHUS JOCTHKEHUN XUMHUU JUIsI PEIICHUsT BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HEMPUATHS JCUCTBUM, MPUHOCAIINX BpPEI OKPYKAIOIIEH NMPUPOTHON Cperne,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsSTHBIE HKOJIOTHMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITA
NEATETbHOCTH  DKOJIOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKHY;

MOHUMAaHUS CHEeNUPUKA XUMUU KaK HAyKH, OCO3HaHHs €€ poiu B (opMUpPOBAHUU
paIroHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH [[EIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHnr IpoOieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XWMHUHU JUJII COBPEMEHHOW IMBWJIM3AIMHU: B €6
TYMaHHUCTUYECKOW HAIPABJICHHOCTH W Ba)KHOM POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHON
KYJbTYpbI, PEIIEHUN TJI00ATHHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, MHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIHIINHBI,
o0ecreueHnH yCIOBUN YCTIEITHOTO TPY/Ja M SKOJOTUYECKH KOM(OPTHOM KU3HHU KAXKIOTO WieHa
00111eCTBA;




€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTU: TOHMMAHHMS CYIIHOCTH METOJOB IMO3HAHWUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEro MUpa M MPOUCXOIAMIMX B HEM H3MEHEHHIA,
YMEHHUS JienaTh 000OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS JaHHBIX
C 1EJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMHUYECKHUE 3HAHMS JUIsl PEIICHHs TTpo0ieM
B PCAIbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO U CamMO0OOpa3oOBaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUHW 1O XUMHUM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpECa K OCOOEHHOCTSM Tpylda B pa3Iu4HbIX cdepax npodhecCHOHATHHOM
JIeSATEeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeameTHbie pe3yJbTaThl OCBOCHUSI Y4eOHOro mpenMera «XuMHUsS» Ha YpPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAKOT:

3HaUYMMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKTUCITUTUINHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTHUHBI MUpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepws, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaYYHBIH (DaKT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEpPEHNE, YIKCIIEPUMEHT U JAPYTHE);

YHUBEpCaJIbHbIE yueOHbIe JICUCTBUSA (mo3HaBaTebHEIE, KOMMYHUKaTUBHBIE,
perynsTuBHbBIC), obecreunBaronye (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIIUXCS;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ MCMOJB30BaTh  OCBOEHHBIE  MEXKIHUCIHMIUIMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMeTHbIe pe3yNbTaThl OTPAXKAIOT OBNAJACHHE YHHUBEPCAIBHBIMU Y4eOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JICUCTBUSIMU.

OByaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMY /IHiCTBUSIMH

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENNbHO (HOPMYIHpPOBaTh W AaKTyaJU3UpPOBaTh MpPOOJIEMy, BCECTOPOHHE &
paccMaTpuBarth;

ONpeNeNsATh LEeNU JACSITeNIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM UX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTaBICHHBIMHU IIECJISIMH;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBILIUIEHUS — BBLACIATH
XapakTepHble TPU3HAKK TIOHATHH M yCTaHaBIWBAaTh WX B3aMMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUU IS KITACCU(UKAIINK BEIIECTB M XUMHUECKUX PEAKIIHIA;

yCTaHaBIUBATh IPUUYUHHO-CIIEACTBEHHBIE CBSA3U MEXIY U3YUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyXIeHMs] (MHIAYKTUBHBIC, JACAYKTHBHBIC, TIO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUEHUS;

MPUMEHSTh B MpOIlecCe MO3HAHUS, MCTOIb3yEMbIE B XHMHH CUMBOJIMYECKHUE (3HAKOBBIC)
MOJIeNIH, TTPe0OPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUH 3HAK (CUMBOJT) DJIEMEHTA,
xumMudeckas (GopMyna, YypaBHEHHE XHUMHUYECKOM peakIuu — TpPU PEIIeHuHd Y4eOHBIX
MO3HABATENIBHBIX W TMPAKTHUYECKUX 3aJ]a4, MPUMEHITh Ha3BAaHHBIE MOJEIbHBIC MPEIACTABICHUS
JUTSl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHi.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJIETh OCHOBAMH METOJI0OB HAyYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIi;




dopMynupoBaTh IeMM M 33Ja4M  HCCIEIOBAaHUS, MCIIONb30BaTh IIOCTABJICHHBIE H
CaMOCTOSITENIbHO C(OPMYIIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HAaBBIKAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEICHHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIbHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEI0BATENbCKOM M IPOEKTHOM JIE€ATENbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO PA3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHGpoOpMAIMK (HAYYHO-TIOMYJISApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble mocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(GopMynupoBaTh 3ampochl U IMPUMEHATh pPA3JIMYHBIE METOJbI IPU IOUCKE U OTOOpE
uH(pOopMalii, HEOOXOAUMOH /1JIs BBIMOHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

nproOpeTaTh OIBIT UCIOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpezacraBieHus HHOpMaAIu (CXEMBbI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KauecTBE CpeACTBa IpU paboTe € XUMHUYECKOU
uH(poOpMalliel: MNPUMEHATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OsiaieHHe YHMBePCAJIbHBIMA KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh  BONPOCHI IO  CYyHIECTBY OOCyX7ZaeMoil Tembl B  XOJe  Juajora
W/WIM JUCKYCCHUHU, BBICKAa3bIBaTh WJEH, (POPMYIHpPOBaTH CBOU MPEUIOKEHHS OTHOCHUTEIBHO
BBITIOJHEHMSI IPEAJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpPE3CHTAlMel pe3ylbTaToOB IO3HABATEIbHOW AESITEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM [P BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, MpPaKTUUYEeCKOH pabOThl IO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa U (dbopmynrpoBaTh BBIBO/IbI
[0 pe3yJbTaTaM TMPOBEAEHHBIX HCCIEJOBAaHUM MyTEM COIJIACOBaHUS NO3UIMM B XoJ1e
o0cyxJeHusI 1 0OMEeHa MHEHUSIMHU.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOKO TO3HABATEIBHYIO NEATEIbHOCTD,
onpezenss €€ UeNU U 3aJla4M, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENIbCKUX 3aad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX pelIeHUs C YYETOM MOJy4YeHHUs HOBBIX 3HaHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JESITENTbHOCTM Ha OCHOBE caMoaHalu3a M
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)aroT:

c(OPMHPOBAHHOCTD MPEICTABICHUNA 0 XUMHUYECKOH COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTHUHBI MHpa, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B HOPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHANIBHOM TPaMOTHOCTH, HEOOXOJUMON Uil pelIeHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM CpeliE;




BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
MOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIH  CKEJIET,
(GyHKUMOHATBHAS TPYIIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTMUYECKHHA P, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COCAMHEHUS, MOHOMEp, MOJIMMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOECHUS OPraHUYECKUX
BemiectB  A. M. byriepoBa, 3akoH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHME 3HAHUS, JIe)Kalllu€ B OCHOBE I[MOHHUMAaHUs
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrHYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IPAKTUYECKOM JEeSTENbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEpHbIC NMPU3HAKHM MOHITUN, YCTaHABIMBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHUS [IPU ONMCAHUU COCTABA, CTPOCHUS U
MPEBPALLCHUI OPTaHUYECKUX COCIUHECHUM;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIb30BAaTh XUMHUYECKYIO CHUMBOJUKY IJISi COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHOH) (POPMYIT OPTaHUYECKUX BEIIECTB
U YpaBHEHUN XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHUSI,;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAIEKHOCTh U3YUECHHBIX OpraHMYeCKHX
BEIIECTB II0 WX COCTaBy M CTPOCHHIO K OIPENeIIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YrmeBomopobl, KHCIOPOA M a30TCOAEpKAIlME COEIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COEMHEHMS), JaBaTb UM Ha3BaHusd no cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPTraHHMYECKHUX BEIIECTB (STHJICH, MPOIMHMJIEH,
alleTUJICH, STHJICHIJIMKONb, TIHALEPUH, (EHOT, (OpMabACTHIl, AaleTalbJIeTu], MypaBbUHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTa, TJIOK03a, GPyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OPMHUPOBAHHOCTh YMEHMS OIpPEIENATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHMSI NPUMEHATH MOJOXKEHUS TEOPUU CTPOCHUS OPraHMYeCKUX
BeuiecTB A. M. bytiepoBa /s 00bsICHEHUS! 3aBUCMMOCTU CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIWYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(meTan, STaH, STWIEH, MPOMWWIEH, aleTwieH, Oyraauen-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWIEHIINKOIb, TTUIEPUH, (EHOI, aleTalblerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETHUUYECKYIO CBSI3b MEKIY HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHMUYECKHUX PEaKLHH C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKHU YIJIEBOJAOPOAHOTO ChHIPbS
(HedTh, MPUPOMHBINA Ta3, yrojib), CIOCOOBI WX MEPEepadOTKH W TMPAKTUUECKOe MPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OpMHUPOBAHHOCTh YMEHHMM TNPOBOAUTH BBIYMCIEHUS [0 XHUMHUYECKUM YPaBHEHHSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU O H3BECTHBIM
macce, 00BEMY, KOJHMYECTBY OJTHOTO u3 HCXOHBIX BEIIECTB
WIH IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIQJETh CUCTEMON 3HAHW 00 OCHOBHBIX METOJaX HAy4YHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHMX SIBJICHUI
(HaOmrofieHHe, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS UIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsAX, CBSI3aHHbIX
C BEIIECTBAMHU U X IPUMEHEHUEM;




c(OPMHPOBAHHOCTh YMEHHI COOJIIOJAaTh MpaBUIIa MOJIb30BAHUS XMMHUYECKON MOCYA0i u
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUiia 0OpaIeHUs C BEIICCTBAMUA B COOTBETCTBUH C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpalleHus: OPraHMYEeCKUX BEIECTB MPU HArpeBaHUH, MOJYYCHHE ATHICHA U U3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIECTB, JeHaTypaius OeJIKOB Ipu
HarpeBaHUM, [[BETHBIEC PEAKIUU OEJKOB) B COOTBETCTBUM C IpaBUJIaMU TEXHUKHU O€30MaCHOCTHU
npu oOpallleHUuu C BEIIeCTBAaMU U JIAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCu YPaBHCHHUN COOTBETCTBYIOIIUX PEAKIMH U
(dbopMyIUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAIM3UPOBATH XWMHUYECKYI HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, UHTEpHET U Ipyrux);

c()OPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa AKOJOTHYECKU IEIeCO00pa3HOro
MOBE/IEHUs B OBITY M TPYIOBOH [EATENbHOCTH B ILEJISIX COXPAHEHHUS CBOETO 3[0POBBS U
OKpYKarolllel NPUPOJHOM CPEIbl, OCO3HABATH OMACHOCTh BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
ONpeEeNEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokaszarens [IJIK, moscHsTs Ha
npuMepax CrnocoObl YMEHBIIICHUSI U TTPEAOTBPAICHUSI UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs OOY4YarOIIMXCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHUIA;

JUTSI CIICTIBIX Y CJIA0OBHISAIINX OOYYAFOIIUXCS: YMEHHUE HUCIIOJIb30BATh PETbe(PHO-TOUYCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOImIass M HEOpPraHUYeCcKass XUMUS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh MPEJICTABICHUI: O XHUMHUYECKOM COCTaBJISIONIEH €CTEeCTBEHHO-
HAay4YHOM KapTUHBI MHpA, POJIM XUMHH B TO3HAHWH SIBJICHHUH NPUPOIbI, B (PopMUpOBaHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
peuieHus: TPaKTUYECKHX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeLe;

BIIQJICHUE CHCTEMOM XMMHYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKUCJICHUsI, XUMHYECKass CBA3b (KOBAJIECHTHAs, WMOHHAs, METaJNINYecKasi, BOJOPOJIHAA),
KPUCTAJUIMYECKass  pEIIETKA, THUIBI XUMHYECKUX  PEAKIUh, pacTBOp, DJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLMALMUA, OKUCIUTEIb, BOCCTAHOBMUTENB, CKOPOCTH
XUMHUYECKOW  peakIMM, XHUMHYECKOE€  paBHOBECHE); TEOpPUM M  3aKOHBI  (Teopust
ANEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTUU MPU XUMUYECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHPOBO33PEHUYECKUE 3HAHWSI,
JeXKalye B OCHOBE IOHMMAHWS TPUYUHHOCTH M CHUCTEMHOCTH XUMHWYECKUX SIBJICHHM,
dakTosornuecKrue CBECHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUIECKUX BEIIECTB B OBITY M MPAKTUICCKOMN JCSITEIPHOCTH YEIIOBEKA,;

c(OpMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTEPHBIE MPU3HAKU TOHATUH, YCTAaHABIMBATh
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS MPHU ONMHCAHUUA HEOPTaHMYECKHX
BEILIECTB U UX MPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIIOH30BaTh XUMHUYECKYIO CHMBOJHUKY JUIS COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMUYECKUX PEaKIUi, CHUCTEMATHYECKYyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHblE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKHCIIBIA Ta3, aMMUaK, Tali€Has HU3BECTh, HEraméHas HM3BECTb, NMUTHEBAs COJMA, IUPUT U

Apyrue);




c(OpPMHPOBAHHOCTh YMEHUH ONPENEIATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMHUECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakKTep Cpelbl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCIUHECHUM;

c(OpMHUPOBAHHOCTh YMEHUI YCTAHABIIMBATH NMPUHAAIC)KHOCTh HEOPTraHMYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH  PAaCKpBIBaTh CMBICH  TMEpHOAMYEcKoro 3akoHa [Jl.
U. MenneneeBa © JEMOHCTPUPOBaTh €ro CHCTEMATU3HUPYIOIIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaThb JJEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cUCTEMbl XMMHUYECKUX 3JeMEHTOB /l.
W. MenzeneeBa, MCHOJb3Ys TOHSATHS «S-, P-, O-37€KTPOHHBIC OPOUTAINY, «IHEPreTHUCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XMMHYECKMX JJIEMEHTOB U HX
COeIMHEHUH 10 mepuojam u rpynmnam llepuoguyeckoil cucTeMbl XMMHUUYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOILIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IIOATBEP/KIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBI) YPAaBHEHUU COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATH XMUMHUYECKHUE PEAKIUH MO Pa3IHYHBIM
OpuU3HakKaM (YUCITy W COCTaBy pEarupyromiux BEIIECTB, TEIIOBOMY J(QEKTy peakiuw,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKINH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTAaBIISITh YPAaBHEHUs PEaKLUil pa3IMYHbIX TUIIOB, [TOJIHbIE
U COKpallEHHBbIC YPaBHEHUS pEaklUi MOHHOTO OOMEHa, YUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKkuu uAyT A0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHI TMPOBOJIUTH PEAKINH, MOATBEPKIAIOIINE KAaueCTBEHHBIH
COCTaB pAa3JINYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIMHU OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [laTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh XUMUYECKHE IPOILIECCHI, JIeXkKAIllUe B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takxke C(HOPMHUPOBAHHOCTh
MpeCTaBiIeHUH 00 OOIMX HAyYHBIX MPHUHIIUIAX M KOJOTHYECKHX MpoOIeMax XUMHYECKOTO
IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI TPOBOJIUTH BBIYUCICHHUS C HWCIOJIB30BAHUEM TMOHSITHS
«MaccoBasi JI0Jsl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B IMPU XHUMHUYECKHUX
peaKIMax, Macchl BeIlecTBAa WM 00BbEMA ra3oB MO0 W3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO A (]eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACCHI BELIECTB, IIPEBPAILCHNS U COXPAHEHUS YJHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MPaBUiIA MOJIH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)KE MTpaBHUiIa OOPAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU 1O BBHIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHUU T[UJIAHUPOBATh M BBIMOIHATh XUMHYECKHHA SKCIIEPUMEHT
(paznmokeHue NeEpoKcHaa BOJAOpOAa B MPHUCYTCTBUM KaTalu3aTopa, OIpeNeieHHe Cpeiabl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3INYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro oOMEeHa, KaueCTBEHHbIE peaklUuu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX




3a7ad no Temam «Metamib» U «Hemeramibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
06e30macHOCTH TIPH OOpaICHUH C BEIIECTBAMH U J1abOpaTOPHBIM 000pYyI0BaHUEM, MPEICTABIIATh
pe3yNbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OpMe 3aluicH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyYIHUPOBATH BBIBOBI HA OCHOBE 3THX PE3Yy/IbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYH HH(OpMAIIHIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKauu, WHTepHEeT U
JPYTHX);

c(OpMUPOBAHHOCTh, YMEHUH COOMIOAATh MpaBWiIa HKOJOTMUYECKH LEeJIeco00pa3Horo
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHCHUS CBOECTO 370POBBS U
OKpY’KaroIlled MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHUCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeNEHHBIX BEIIECTB, MOHMMAasi cMbIch mokasarens [1JIK, moscHATh, Ha mpuMepax crocoObl
YMEHBLIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsl OOY4YaroIIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CJIETIBIX U CJIA0OBUAALINX 00YYAIOIIMUXCS: YMEHHE UCIIONIb30BaTh PENIbe(PHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (udpp )
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4eCKOH XUMHM
[Ipenmet oprannueckoit xumuu. Teopus bubmmoreka [JOK
1.1 CTPOCHUS OPTaHHMUECKUX COSAMHEHUH A. 3 0 0 http://school-
M. bytneposa collektion.edu/ru
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
bubnuoreka [{OK
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2 0 0 .
e T AOPOA chemlstry.ssu.samara.ru
59 HenpenenbHble yrieBoaOpOIbl: aJIKEHBI, 6 0 1 bubnmnoreka HOK
' aJIKaIMEHbl, aJTKUHBI chem.msu.su
bu6mmoteka IIOK
2.3 Apomarrndeckue yriieBo10pO Ikl 2 0 0 http:// S_ChOOI'
collektion.edu/ru
bu6mmoteka IIOK
54 [TpupoHBIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 0 http: //s_chool-
ux nepepadoTka collektion.edu/ru
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3 0 0 bubmuoteka [IOK




chem.msu.su

39 Anbneruasl. KapO0oHOBBIE KHCIIOTHI. 7 bubnmoreka [JOK
' CnoxHsie 3hupbl chem.msu.su
bub OK
3.3 VYri1eBoIbI 3 nomotexa I
chem.msu.su
Wroro no pazueny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs
bubmuoreka [{OK
4.1 AmuHBI. AMMHOKHUCIOTHI. benku 3 http://school-
collektion.edu/ru
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bubnunoreka LIOK
51 [Tnactmaccer. Kayayku. BoiokHa 2 http://school-
collektion.edu/ru
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uu¢posBbie)
Ne ni/m P Kourpoubnbie IIpakTuyeckue p
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH bubnuorexa [JOK
1.1 u [lepuoanueckas cucTeMa XUMUICCKUX 3 0 0 http://school-
anemenToB /l. 1. Menneneesa collektion.edu/ru
19 Crtpoenue BeniectBa. MHOroo6pasue 4 0 0 bubnunoreka [JOK
' BEIIECTB chemistry.ssu.samara.ru
bubnuotexa [JOK
1.3 XUMUYECKHE peakluu 6 1 1 i
chem.msu.su
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmoreka [JOK
2.1 MeTais 6 0 1 http://school-
collektion.edu/ru
bubnmnoreka [JOK
2.2 Hemerannsl 9 1 1 . i
chemlstry.ssu.samara.ru
53 CBs13b HEOPTAaHUYECKUX M OPTAHUYECKUX 9 0 0 bubnuotexa [JOK
' BEILIECTB chem.msu.su
Hroro no pazneny 17
Pazgea 3. Xumus u Ku3Hb
bubnmnorexa [JOK
3.1 XHUMHS U )KH3Hb 4 0 0 1

http://school-




‘ collektion.edu/ru

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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