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MHNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oopa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoit ®Denepauun», TpeOOBaHUN K pe3ylbTaTaM
ocBOcHUsI (peaepasibHONM 00pa30BaTEILHON MPOrpaMMbl CpPEIHEro OOIIero
obpazoBanus  (D®OIl  COO), mpencrabieHHsix B DenepanbHoM
rocyJapcTBeHHOM obOpa3zoBatenbHoM ctanmapte COO, c¢ yuérom Konmeniuu
npernojaBaHvs  y4eOHOro mpeameTa «XUMHS» B 00pa3oBaTENbHBIX
OpraHu3aLMsAX Poccuniickon denepannu, pEeATU3YIOLINX OCHOBHEIE
oOpa3oBaTeIbHbIE MPOrPAMMbI, U OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTUs
Bocriutanusi B Poccuiickoit ®epepanuu Ha mnepuon g0 2025 ropax
(Pacniopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAO0B K pa3pabOTKe MpOrpaMMbl IO XUMUU, K OMPEIEICHUIO
oOmielt crparerud OOy4YeHHWs, BOCIUTAHUS U PA3BUTHA  OOYUYAIOIIMXCS
cpeacTBaMu y4eOHOro mpeaMera «Xumus» s 10—11 kimaccoB Ha 0a3oBOM
YpPOBHE  COCTaBWJIM  KOHUeNTyalbHble mnonokeHuss @DPIroC COO o
B3aUMOOOYCIIOBJICHHOCTU LENIel, COAEp)KaHUs, pe3yJlbTaTOB OOy4YEeHUs U
TpeOOBaHUM K YPOBHIO OATOTOBKH BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH

00111€00pa30BaTEIFHON OpPTraHU3aIliU, SIBISETCS HEOThEMJIEMOM 4YacThl0 HX



oOpazoBaHHOCTH. OHO CHYXKUT 3aBEpIIAIONIUM DJTAllOM pealu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPUCYIIUX
LETOCTHOM CHUCTEME XUMHMUYECKOTO OoO0pa3oBaHUsl. OTH IIEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOABI, (HOPMUPOBAHUS MHPOBO33PEHUS] U OOIIEiH
KyJIbTYpbl 4EJIOBEKa, a TaKXe€ JKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0pOBbIO U IPUPOHOM cpejie. Peanusyercs xumuyeckoe oOpa3oBaHue
oOydJarolmuxcs Ha YypoBHE cpeaHero oOmiero oOpa3oBaHUsS CpeICTBaAMU
ydyeOHOro TmipeamMera «XHUMHUS», COJEpX)aHWe U TOCTPOCHUE KOTOPOTO
OTIPENICJICHbl B MIPOTPaMME 0 XUMUH C YUYETOM ClenU(PUKUA HAYKU XUMHH, €€
3HAYCHUS B O3HAHWUU MPUPOJIBI U B MATEPUATILHOMN KU3HHU 0OIIECTBA, a TAKXKE C
yaéToM OOImUX IeJied ¢ TPHUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMBl CcpeaHero obmero oOpasoBanuss B Poccuiickoi
denepanum.

XHUMHS KaK JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 POJIb B
COBPEMEHHOW ITMBWJIM3AIlMM, B CO3JJaHWM HOBOW 0a3bl MaTepHaIbHOM
KyabTypel. OHa BHOCHT CBOM BKJIaJg B (OPMHUpPOBAHHE pPaIlMOHAIBLHOIO
HAyYHOTO MBIIIICHHUS, B CO3JaHUE IIEJOCTHOTO MPEJCTaBICHUS 00
OKPY’KAIOIEM MHpPE KaK O €IUHCTBE TMPUPOABI W YEJIOBEKA, KOTOPOE
dbopmMupyercsi B XMMHM Ha OCHOBE ITOHMMAaHHS BEHIECTBEHHOTO COCTaBa
OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXY CTPOCHUEM BEIIECTB, UX

CBOMCTBaMH M BO3MOKHBIMH 00J1aCTIMHU IIPUMCHCHMA.



TecHO B3aUMOJEUCTBYS C JPYTMMHU €CTECTBEHHBIMM HAyKaMH, XUMMUS
cTaja HEOTHEMJIEMOW YacThI0O MUPOBON KYJIBTYPbI, HEOOXOJIUMBIM YCIOBHUEM
YCHEIIHOTO TPYyJla W KU3HU KaXJI0ro wieHa odmiecTBa. CoBpeMEeHHash XUMUS
Kak HayKa CO3WJaTebHAasl, KaK HayKa BBICOKMX TE€XHOJOTMM HalpaBjieHa Ha
pelieHrue TriI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS UEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3J0POBBSI.

B cooTrBercTBUMM ¢ OOMIMMM LEISAMH M MPUHIIMIAMU CPEIHEr0 OOIIEeTO
oOpazoBanusi cojaepxkanue mnpeamera «Xumus» (10—-11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIECKYJIbTYPHYIO
MNOJrOTOBKY  OOydYamoIuxcs,  HEOOXOJIMMYIO UM Uil BbIPaOOTKU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIICIIHOTO BKJIIOUYEHUS B JKU3Hb COLMYMA,
NpOJOJKEHUS 00pa30BaHMsA B  Pa3UYHBIX O00JIACTAX, HE CBSI3aHHBIX
HEMOCPEJCTBEHHO C XUMUEM.

CocraBistonuMu - TipeiMeTa  «XUMUS» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumuss» U «OOmas M HeopraHWYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HAHHWM MO0 HEOPTaHMYECKOW XUMUHM (C BKIFOUEHHUEM 3HAHUN U3 001Ien
XUMUU) U OpraHndecko xumuu. GopMupoBaHue TaHHOW CUCTEMBI 3HAHUH MpU
M3YYEHUH TIpeAMEeTa OO0ECIEeYMBAET BO3MOXKHOCTb PACCMOTPEHHUSI BCETO

MHOT000pa3usi BEUIECTB HA OCHOBE OOIIUX MOHITUH, 3aKOHOB U TEOPUM XUMHUHU.



Crpykrypa comepxkanus KypcoB — «Opranudeckas xumusi» u «O0mas u
HEOpraHuveckas Xumusi» cHOpMHUpOBaHA B MpOrpaMMe MO XUMHUHU Ha OCHOBE
CUCTEMHOr0 TMOJX0/a K H3YYEHHIO Y4YeOHOro marepuajia U o0O0ycloBJIeHa
HUCTOPUYECKA OOOCHOBAaHHBIM  Ppa3BUTUEM 3HAHUHW Ha  ONpeaeIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKONl XHWMHUHU BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCUYECKOW TEOPUM CTPOEHHUSI OPraHUYECKHX
COCIMHEHUN, a TAaKXE Ha YPOBHE CTEPEOXMMHUYECKMX M BJIEKTPOHHBIX
npelcTaBieHuit o cTpoeHuu BemecTB. CBelneHus 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Ppa3BUTUM — OT VYIJIEBOJOPOJOB JIO CIOXHBIX
OMOJIOTMYECKH AaKTUBHBIX COeIMHEHUH. B Kypce opraHuyeckol XuMuu
MOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TE€PBOHAYAIBHBIE TMPEACTABICHUS O XUMUYECKOM CBS3H,
KJIacCU(UKAIIMOHHBIX TTPU3HAKAX BEIIECTB, 3aBUCUMOCTUA CBOMCTB BEIECTB OT
UX CTPOEHHUSI, O XUMUUYECKOUN pEeaKIUH.

[lon HOBBIM yIJIOM 3peHHS B NpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHuBaeTCsl M3YYCHHBIM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOPETUUYECKUNA Marepuan W (PaKTOJIOTMYECKHUE CBEJCHUS O BEIIECTBAX H
XUMHYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMUSD» OOyYarolUMCSl TPEIOCTaBIISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAUYEHUE
NEPUOJNYECKOTO 3aKOHAa C OOLIETEOPETUYECKUX M  METOJOJIOIMYECKUX
MO3ULIMH, TIIy0Ke MOHATh UCTOPUUYECKOE M3MEHEHUE (PYHKIUNA 3TOr0 3aKOHA —

0T 00o001aronei 10 OOBACHSIONIEH U POTHO3UPYIOIEH.



Enunas cucrema 3HAaHMM O BaXXHEUIIMX BEIIECTBAX, MX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHHUH, & TAKKE O XMMHUYECKUX DPEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs AonoiHsercs B Kypcax 10 u 11
KJIaCCOB DJIEMEHTAMH COJACpP)KAaHMS, HWMEIOIIUMU KYJIbTYpOJIOTUUECKUN U
NPUKIATHON XapakTep. DTH 3HAHUS CIMOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3U
XUMUU C JIPYyTUMH HayKaMU, DAacKpbhIBAOT €€ pPOJib B IIO3HABATEIBHOU H
PaKTUYECKOU JeATeTbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TpOIECCy TBOpUYECTBa B 00JIACTH TEOPUH M TPAKTUYECKUX MPUIIOKCHUN
XUMHUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B  OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX TMpoOJieMaX, CBA3AHHBIX C XUMHUCH, KPUTUUYECKHU
OCMBICTTMBaTh MHGOPMALMIO M TPUMEHATh €€ JJIg TONOJHEHUs 3HAHWMH,
pEelIeHNs MHTEIUIEKTYaJIbHBIX W SKCIEPUMEHTAIBHBIX HCCIEA0BATEIBCKUX
3amady. B memom conepikaHue yuyeOHOro npeamMera «XHMHUS» JaHHOTO YPOBHS
U3Y4YeHUs  OpPHEHTHPOBAaHO  Ha  (GOPMHpPOBaHME y  OOyJaroIIMUXCS
MHUPOBO33PEHUYECKON OCHOBBI I MOHUMaHUs GUI0CO(CKUX HIIeH, TAKUX KaK:
MaTepuagbHOE €JAMHCTBO HEOPraHMYECKOr0 U OPraHUYecKOro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHUEM, ITO3HABAEMOCTh
MPUPOJIHBIX SIBICHUI MYTEM 3KCIEPUMEHTA U PEIICHUS] MPOTUBOPEUUN MEXKITY
HOBBIMH (PaKTaMU U TEOPETUUECKUMH MPEANOCHIIIKAMH, OCO3HAHUE POTH XUMUU
B pEHICHWU OKOJOTHYECKUX Tpo0ieM, a Takke mpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CBIPbSl, CO3JaHUS HOBBIX TEXHOJOTUH U

MaTepuasnoB.



B mnnmaHe pemeHus 3amad  BOCHUTAHUSA, Pa3BUTHS W COLUAIM3ALMNU
o0ydJaromuxcs MPUHATHIE MPOrpaMMON MO XUMHUU TOAXOABI K OMPEACIICHUIO
COJICpKaHMsI W TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT GHOpMUPOBaAHUE
YHUBEPCAJIbHBIX Yy4YE€OHBIX JEHCTBUN, HUMEIOMUX 0a30BO€ 3HAauY€HUE A
Pa3IUYHBIX BHJIOB JICSITEIIBHOCTH: pElIeHUs MNpoOJieM, IMOWCKa, aHaIu3a u
oOpaboTku  uwHOpMalMK, HEOOXOAUMBIX JJIi TPUOOPETEHHS]  OIbITa
MPAKTUYECKOM M HCCIEA0BATEIbCKOW JEATEIbHOCTH, 3aHUMAIOIIECH Ba)XKHOE
MECTO B TO3HAHWU XUMUHU.

B mpakTuke mpemnojgaBaHusi XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaKk W Ha YPOBHE cpeaHero oOmero oOpa3oBaHUs, TMpH
ONpENIECICHNH COAEPIKATEIIbHOW XApaKTEPUCTUKHU LEJIed W3Y4YEHHUs MpeaMera
HaIlpaBJICHUEM [EPBOCTENEHHOM 3HAYMMOCTH TPAJWLHUOHHO MPU3HAETCS
dbopMHUpOBaHUE OCHOB XUMHUYECKONM HAyKM KaK o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKAa M KaK OJHOr0 M3
KOMIIOHEHTOB MHUPOBOUN KyJIbTypbl. C METOAMYECKOM TOYKH 3PECHUS TaKOU
MOAXOA K OINPENCIICHUI0 LEJIed W3Y4YEHUs] IpeIMeTa SBJISETCS BIIOJHE
ONpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU M3YYECHUS MpeIMeTa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 =11 k1) siBasItOTCSA:

o (dopMHUpOBaHHE CHCTEMbl XHMHYCCKMX 3HAHWM KaK BaKHEHIIeH

COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHbI MHpPa, B OCHOBE

KOTOpOﬁ JICKAT KIIKOYCBBLIC IIOHATHA, (I)YHI[aMeHTaHBHBIe 3aKOHBI H



TEOpUU XHWMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W ITOHUMaHUE
CYIIHOCTH JOCTYMHBIX O00OOIIEHUI MHUPOBO33PEHUYECKOI0 Xapakrepa,
03HAKOMJICHHE C HCTOPHUCH MX Pa3BUTHS M CTAHOBJICHUS;

o (GOpMHpOBAaHWE W pA3BUTHUEC TMPEACTABICHUN O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XHMHYECKHX PEaKIHMi, HEOOXOAUMBIX IS
NpPUOOPETCHUSI YMCHUH OPHCHTHPOBAaTHCSI B MHPE BCIICCTB U
XUMHYECKUX SIBJICHUH, UMEIONTUX MECTO B MPHPOJEC, B MPAKTHICCKON M
IIOBCCTHCBHOM JKU3HM;

e pa3BUTHEC YMEHHMH U CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C
HAOJIFOJICHHEM W OOBSCHCHHMEM  XUMHUYCCKOTO  DKCICPUMECHTAa,
COOJTFOICHHEM TIPAaBHJI OE€30MaCHOTO OOPAICHHSI C BEIECTBAMH.

Hapsimy ¢ aTuMm, comepkareinpHas XapakTepUCTHUKa Iielied W 3aaad
U3ydeHUs MpeIMeTa B MporpamMMme M0 XUMUU YTOYHCHA M CKOPPEKTHUPOBaHA B
COOTBETCTBHHM C HOBBIMH IPHOPHTETaMH B CHCTEME CpPEIHEro OO0IIero
oOpazoBanusa. CerofHsi B MPENoJaBaHUM XUMUU B OOJIbIIEH CTENEHU OTHAETCA
MPEANOYTeHHEe  MPAKTUYECKOW  KOMIIOHEHTE  COJEp)KaHus  OOydeHws,
OPUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMIYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3allid, BIAJCIONIETO HE Ha0OpoM 3HaHWHK, a QYHKIUOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITOCOOAMH U YMEHUSMH aKTHBHOTO TIOJTYICHHSI 3HAHUN
Y IPUMEHEHUS UX B PEeaTbHOM KU3HU /IS PEIICHUS TMPAKTHYEeCKUX 3a/1a4.

B cBs3u ¢ 3TMM mpu w3ydeHHH TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe

3HA4YCHUC HpI/IO6peTaIOT TaKM€ LCJIN U 3aJa4H, KaK:



aganTanus OOyYaIMUXCA K YCIOBUSM JIHHAMHYHO Pa3BHUBAIOIIETOCS
Mupa, (OpMUPOBaHHE WHTEILIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CaMOCTOSTCITLHOMY PUHATHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIICCTBAMU U UX MPUMEHEHUEM;

dopMupoBaHUE y OOYYAIOIIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHINI), UMEIONIUX YHHUBEPCAIbHOE 3HAYCHHE JUIS PA3JIMYHBIX BHUJIOB
NEATeNIbHOCTH:  pelleHus MmpooOsieM, TIOWCKa, aHaiM3a W 00paboTKH
uHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JICATCIBLHOCTH,
KOTOpas 3aHUMAET BaAXKHOE MECTO B MO3HAHWW XUMHUH, a TAKXKE JJIS OIICHKHU C
MO3UIUH  JKOJOTUYECKOH Oe30MMacHOCTH XapaKTepa BIUSHUS BEIISCTB MU
XHMHYECKUX MPOIICCCOB HA OPTAaHMU3M YeJIOBEKA M MPUPOIHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEM OO0YYarOMUXCsA: CHOCOOHOCTH CaMOCTOSATENIBHO MPHOOpETaTh
HOBBIC 3HAHHUS 110 XUMHU B COOTBETCTBUU C YKM3HCHHBIMH IOTPEOHOCTSIMH,
HCIIOJIb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIC TEXHOJIOTHH [JIs ITOMCKA H
aHajgu3a y4eOHOM W HAay4YHO-TIOMYJSApHOW HWH(POpMaIMK XUMHYECKOTO
COJICPI)KAHHS;

dbopMupoBaHUEe H pa3BUTHE Yy OOYYaKOIMMUXCS AacCCOIMATHBHOTO U
JIOTHYECKOTO MBIIUICHHS, HAOMIOAATEeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOJHMMBI, B YAaCTHOCTH, IIPH IUTAHUPOBAaHHUH U

IMPOBCACHUHN XUMHNYCCKOI'O SKCIICPUMCHTA,



BOCIIUTaHWE Yy oOyyaromuxcsa YOeXKIEHHOCTH B T'yMaHUCTUYECKOM
HaIpaBJICHHOCTH XWMHH, €€ Ba)XXHOW POJM B pPEUICHUM TI00abHBIX MPOoOIeM
palOHAIBLHOTO PUPOIOTIOJIH30BAHMS, TOMIOJTHEHUSI DHEPTreTUUECKUX PECYPCOB
U COXpaHEHUs TPHUPOJHOTO pPAaBHOBECHs, OCO3HAHHS HEOOXOIUMOCTHU
OEepeKHOTr0 OTHOIIEGHHUS K TPHUPOJE M CBOEMY 3JI0POBbIO, a TaKke
npuoOpeTeHUsl OMbITa MCIOJIB30BAHUS TOJTYUYCHHBIX 3HAHUW MJI1 TPUHSATHUS
IPAMOTHBIX PEIICHUHN B CUTYalIUsIX, CBI3aHHBIX C XUMUUYECKUMH SIBJICHUSIMH.

B yuebHOM miaHe cpegHero o0imiero oOpa3oBaHUS MPEAMET «XHUMHSI»
0a30BOro YpOBHS BXOJUT B COCTaB MpeaMeTHol obOnactu «EctecTBeHHO-
HAy4HBIC TPEIMETHI».

OO6miee 4yMcIO 4YacoB, OTBEACHHBIX I M3YyYEHUsS XUMHUU, Ha 0a30BOM
YpOBHE CpeaHero o0Iero oopa3zoBanus, coctariser 68 yacos: B 10 kimacce — 34

yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 gac B Heemio).

COJEPXAHUE OBYUYEHUA

10 KITACC

OPTTAHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBbI OPraHUYECKON XUMMH
[IpenmeT opraHnyecKkol XUMUN: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHHUE
B MOJIYYEHUH HOBBIX BEUIECTB U MAaT€pUAIOB. TeOopHsi CTPOCHUSI OPraHUYECKUX

coequnenun A. M. bytiepoBa, €€ OCHOBHBIE MNOJIOXKEHUS. CTPYKTYpHBIE



dbopMyIbl OpraHUYeCcKUX BellecTB. ['oMoorus, nzoMmepusi. XuMHUECKas CBS3b
B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue 0 KJ1accu(pUKaIuu OpPraHUYEeCKUX  BEIIECTB.
HomeHnknaTtypa opraHudeckux COeIMHEHUN (CucTeMaTH4ecKas) 1 TPUBUAJIbHbBIC
HA3BaHUS BAXKHEUILINX MPEACTABUTEIEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCMEPUMEHTAIBHBIE METOJbl HU3y4YEHUS BEIIECTB M HMX NPEBPAILCHUN:
O03HAKOMJICHHE C 00pa3liaMH OpPraHWYEeCKHX BEIECTB MU MaTrepuajaMH Ha HX
OCHOBE, MOJICIIMPOBAHHE MOJICKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJACHUE U
OMHUCAHUE JICMOHCTPAIIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYEeCKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjaeHre, 00YTJIUBaHKUE U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUU psAd. MeTraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE UM XMMUYECKHE CBOMCTBA
(peakuuy 3aMElIEeHHUs] U TOPEHHUs), HAXOXKIAEHUE B NPHUPOAE, MOIYYEHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— TPOCTEHIIHE MPECTABUTEIN AIKEHOB: (PU3MYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIApaTallMd, OKUCICHUS H
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Anxanuensl: Oytaauen-1,3 u MmetunOyraaueH-1,3: cTpoeHue, BaXHEHIIHIE
XUMHAYECKHE CBOMCTBA (peakuus MOJIMMEPU3ALIUN ). [Tonyuenue

CUHTETUYECKOTO Kay4yKa U PE3UHBL.



ANKUHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psI.
AUeTWIEH — TMPOCTEMIINI MPEACTaBUTENL aJKUHOB: COCTaB, CTPOEHHUE,
¢usnueckne W XUMHUYECKHE  CBOWCTBA  (peakuWW  TUIAPHPOBAHUS,
raJIOTCHUPOBAHUS, THAPATAIIUU, TOPCHHS ), TTOTYICHUE ¥ IIPUMCHCHHUE.

Apensl. benson: cocras, cTpoeHne, (HpuU3HUECKUE U XUMHUYECKHE CBOHCTBA
(peaknuu TrajJOreHUPOBAHUS W HUTPOBAHMS), IONYYCHHE U TPHUMCHCHHE.
Tonyon: cocmae, cmpoenue, usuyeckue u XumudecKue ceoucmea (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUSA), NOAYYeHue U npumeHeHue. TOKCUUYHOCTH
apeHoB. ['eHeTHueckasi CBSI3pb MEXKAY YIJIEBOJAOPOJaMH, MPHUHAIJICKAIUMH K
pa3IMYHBIM KJIACCaM.

[TpupoaHbie UCTOYHUKU YTIAEBOAOPOAOB. [IpupoaHBI Ta3 M MOMyTHBIE
HedTsHBIe Ta3bl. Hed1h u €€ npoucxoxaenue. CrocoObl nepepadboTku HePTH:
NEepEeroHka, KPEeKUHT (TEPMHUYECKUH, KaTaJIUTHYeCKuid), muposus. [IpoayKTsl
nepepaboTku HePTH, HUX MPUMEHEHHWE B MPOMBIIUICHHOCTH W B OBITY.
KameHHBI yroips U IPOIYKTHI €r0 epepaboTKH.

OKCHEepUMEHTAIbHBIE METO/bl M3YUYEHHUS BEIIECTB M WX MPEBpaICHUM:
O3HAKOMJICHHE C O00pa3laMy IUIaCTMACC, Kay4yKOB W PE3HWHBI, KOJUICKIIUU

«Hedbtb» U  «VYToap», MOJCIMPOBAHHE MOJICKYJI  YIJICBOJOPOJIOB H

raJIOTeHONIPOU3BOAHBIX, MPOBEJACHHE NPAKTUYCCKOW paOOTHI: TMOIyYeHUE
ATUJICHA U U3YyYECHUE €0 CBOWCTB.

Pacuérturnle 3a1aun.



Bbruncienus mo ypaBHEHUIO XHMHMUYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM IPOAYKTA PEAKUUH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX BEHIECTB WJIM IPOIYKTOB
peaKium).

Kuciopoaconep:kamue oprann4ecKue coeIMHEHUA

[IpenenbHble OAHOATOMHBIE CHOUPTBL. METAaHON M JTAHOJ: CTPOCHHE,
¢u3znueckre U XMUMHYECKHE CBOMCTBa (peakluMM C AKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJOpOJaMHu, TOPEHHE), MPUMEHEHUE. BoopoaHble CBSA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€ CHUPTHL. OTWIEHIVIMKOAb W TJIUUEPUH: CTPOEHUE,
¢usznueckre M XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MICIOYHBIMU
MeTaJulaMH, KaueCTBEHHAs pEaKlrs Ha MHOTOATOMHbIE cUpTHI). JlelicTBuEe Ha
opraHu3M 4enoeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHo: CTPOGHHE MOJICKYJIbI, (HU3WYECKUEe W XUMHUYECKHE CBOMWCTRBA.
Toxcuunocts penomna. [Ipumenenue denona.

Anpneruasl U kemowusi. DopMmanpiaeruj, ameTalbIETUNl: CTPOCHUE,
¢u3nyeckne 1 XUMUYECKHE CBOMCTBA (PEaKIMM OKUCIIEHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeieibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHUE CBOICTBA (CBOMCTBA,
ofOmue JUIsi  Kjacca KHUCIOT, peakius d3Tepuukanuu), TMOJy4eHUE U

IMPUMCHCHHUC. CTeapI/IHOBaH " OJICHMHOBAsA KHUCJIOTBI KaK IIPEACTABUTCIIN BBICIIHNX



KapOOHOBBIX KHUCJIOT. MbIJa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOOIIIEE IEUCTBHUE.

Cnoxupie >pupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cinoxkubix 3¢pupoB. Kupel. T'upponmus xupoB. IlpumeHeHune Kupos.
buonorudeckas posib 5KUPOB.

VYrneBoapl: cocTaB, KilaccuUKaius yrieBoJoB (MOHO-, JH- W
nosiucaxapusbl). [JoKo3a — mpocTedluii MoOHOcaxapuJl: OCOOCHHOCTHU
CTPOCHHMS MOJIEKYJIbI, ((U3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcugom meau(Il), okuciaenne aMmmuauHbIM pacTBopoM okcua cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B NMPUPOJIC, TPUMEHEHHUE,
ouonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemironosa kak npupoiHbie mojimMepsl. CTpoeHue Kpaxmana u
nesuttono3pl.  dusnyeckne M XUMHYECKHE CBOMCTBAa Kpaxmaia (TUIpOIU3,
KayeCTBEHHAs PEAKIIUs C HOJOM).

OKCHEepUMEHTAJIbHBIE METO/bl M3Y4YEHHUS BEIIECTB M WX IMpPEBpaICHUI:
MpOBEJCHNE, HAOIIOAEHUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIUHU OJHOATOMHBIX CHUPTOB (OKHCICHHUE 3TaHOJIA
okcugoM meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aHMMOJEICTBUE TIHIIEPUHA C
rugpokcuaom meau(Il)), ampaerusoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l) u rugpokcumom wmenu(ll), B3aumopaeicTBHEe Kpaxmana ¢
MOJO0M), TPOBEJCHUE MPaKTUUECKONM pabOThl: CBOICTBAa pacTBOpa YKCYCHOM

KHMCJIOTHI.



Pacu€rHble 3anaum.

Boruncnenuss mo ypaBHEHUI0O XHMHMYECKOM peakuuu (Macchl, 00BbEMa,
KOJINYECTBA HMCXOJAHOI'O0 BEUIECTBA WJIM IMPOAYKTa PEAKLUU 110 HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOAHBIX BEIIECTB WM MPOAYKTOB
peaKium).

A3oTcoaepKanue OpraHndecKue COEUHEHHUS.

AMUHOKHUCIIOTBI ~ Kak  amM(pOTepHbIE  OpraHUYECKUE  COEJIMHEHHS.
duznyeckue M XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpHUMEpe TIUIMHA).
buosornueckoe 3HaueHne aMMHOKUCIOT. [lenTuab.

benkn kak npupoaHbIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOPUYHAs U TPETUYHAsl CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OEJIKOB:
THJIPOJIN3, ICHATypalysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHUS BEIIECTB M MX NPEBpaLICHUI:
HaOJIOZIEeHNEe U ONMCAHHWE JEMOHCTPALMOHHBIX OIBITOB: J€HATypalus OeIKoB
IpY HarpeBaHUM, LIBETHbIE peaKuu OEIKOB.

BbICOKOMOJIEKYISIDHBIEC COeAMHEHUSA

OCHOBHBIE MOHATHS XHMHHM  BBICOKOMOJIEKYJSIPHBIX  COEIMHEHUI:
MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpPU3ALUU, CPEHHASL
MoJIeKyJisipHass Macca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COGI[I/IHCHI/Iﬁ — IMOJIUMCPU3alA U ITOJIMKOHACHCAIIK.



DKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEIIECTB M HUX IMPEBpalCHUMN:
O3HaKOMJIEHHME C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
macTMacc, KayqyyKoB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXNpeaIMETHBIX CBSI3€H MpPU M3YUYCHUH OPraHUYECKOU
xumu B 10 Kkrmacce ocymiecTBISIETCS 4epe3 MCIOJb30BaHHE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHSTHSA: SIBJICHUE, HAy4HbIA (akKT,
TUMO0TEe3a, 3aKOH, TEOpHUs, aHAIM3, CHUHTE3, KJIACCHU(pUKALUS, MEPUOJUYHOCTD,
Ha0JII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJIETTUPOBAHHUE.

®usuka: Marepusi, DHEpPrusi, macca, aToM, DJJIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKHE BEIIMUMHBI M €IUHUIIBI UX U3MEPECHHUS.

buonorus: kiertka, opranusmM, 6uocdepa, 0OMEH BEUIECTB B OpraHHU3ME,
¢doTtocuHTEe3, OUONOTMYECKH aKTHUBHBIC BemiecTBa (OEIKH, YTIEBOIBI, >KUPBI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAEMEIE,
TOIIMBO, PECYPCHI.

TexHomorusi: MHUIIEBBIC TPOIYKTHI, OCHOBBI PANMOHATBHOTO THUTAHUSA,
MOIOIIIUE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepUabl

N3 UCKYCCTBCHHBIX N1 CUHTCTHYCCKHX BOJIOKOH.



11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XUMHUYECKUA DJIEMEHT. ATOM. Sapo artoma, H30TOIBI. ODJIEKTPOHHAS
000J10uKa. DHEPreTHYECKUE YPOBHH, MTOYPOBHU. ATOMHBIC OpOUTaIH, S-, P-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ielieHUs AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAIHs aTOMOB.

ITepuonnueckuit 3axkoH u Ilepuonnueckass cucTeMa XUMHUYECKHUX
sanementoB J[. WM. MenaeneeBa. CBf3b NEPUOAMYECKOTO 3aKOHA H
[lepuonnueckorn cucrtemel xuMudeckux dieMeHToB J[. M. MenneneeBa c
COBPEMEHHOM TEOpPUEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX HUMHU TPOCTHIX U CIOXKHBIX
BEIIECTB IO TrpynnaM M MepuojaM. 3HAUYEHUE IEPUOJUYECKOr0 3aKOHa B
Pa3BUTUU HAYKH.

Ctpoenue BeliecTBa. XHUMHUYECKas CBS3b. BHIBI XHMHUYECKON CBA3U
(KoBaJIeHTHAsI HEMOJIAPHAS U MOJISIpHAs, HIOHHAS, MeTaInueckas ). MexaHu3Mbl
oOpa3oBaHWs KOBAJCHTHOM XHMHYECKOW CBsI3W (OOMEHHBIA W JIOHOPHO-
akienTopHblil). Bomoponnas cBsizb. BaleHTHOCTB. DIEKTPOOTPULIATEIBHOCTD.

Crenenn okucneHus. MOHBI: KATHOHBI ¥ aHUOHEI.



BemecTBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIDHOTO CTPOEHHUA. 3aKOH
IIOCTOSTHCTBA  COCTaBa  BEIIECTBA. |HMIIBI  KPUCTAUIMYECKUX  PEMIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIINYECKOU PEIIETKH.

IlonsiTHe 0 nUcHEPCHBIX cucTeMax. MICTUHHBIE U KOJUTIOMAHBIE PACTBOPHI.
MaccoBas 701 BELIECTBA B pacTBOPE.

Knaccudukanus ~ HeopraHM4eCKUX  COEAMHEHHI. Homenxknatypa
HEOPraHWYECKUX BelleCTB. ['eHeTuyeckas CBSA3b HEOPTAaHMYECKHX BEIIECTB,
OPUHAJIEKAIINX K PA3JIUYHBIM KJIAaCCaM.

Xumuueckast peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYECKON M OPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIHUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3U4YHBIX (DAKTOPOB.
OOpatumbie peakuuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOSIHUE XUMHUYECKOTO paBHOBecus. [Ipunuun Jle [llatense.

OnexTponuTuyeckas auccoruanusi. CuibHble W CiIa0ble DJIEKTPOJIUTHI.
Cpena BOIHBIX PaCTBOPOB BEILIECTB: KUCIIAsl, HEUTpaabHas, IIEIOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCHEpUMEHTAIBHBIE METOJbl W3Y4YEHUS BEIIECTB M HMX NPEBpALICHUI:
nemMoHcTpauus Taouun «lleproguueckas cuctemMa XUMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBay, u3yueHue Mojielield KpUCTAIUIMYECKUX PEIIETOK, HAOII0IeHHE
U OIMCaHWE JIEMOHCTPAIMOHHBIX MW JIA0OPAaTOPHBIX OMNBITOB (pa3joKEeHHE

MEPOKCUJIa BOAOPOJA B MPUCYTCTBUU KaTaau3aTtopa, ONPEACIICHUE CPEbl



pacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA, PEAKLIUU
MOHHOTO 0OMEHa), POBEJACHUE MPaKTUYECKON padoThl «BiusHue pazmuyHbIX
(aKTOPOB Ha CKOPOCTh XUMHUUECKOUN PEaAKIIUM.

Pacuértnblie 3amaun.

Pacu€tel 1O ypaBHEHUSM XUMHUYECKHX pEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, paCU€Thl C UCIOJIB30BAHUEM TMOHATHS «MaccOoBas
JIOJISI BEIIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilosmoxxenne HemerayuioB B llepuonnueckon cucreme
xumuyeckux sneMeHToB J[. M. MenjaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOMCTBa HEMETA/UIOB. AJUIOTPONHUS HEMETaUIOB (Ha MpuMepe
KHCJI0poa, cepsl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga MU KpEeMHHS) M HUX  COSOUHECHHMH  (OKCHIIOB,
KHUCJIOPOJCOAEPKAIIUX KUCTOT, BOJOPOAHBIX COCTMHEHUM ).

[IprMeHeHne BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. [lonoxenne meraiuioB B llepuoauueckoit cucreme XUMHUYECKUX
anemenToB JI. W. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
00os049ek aToMoB MeTauioB. O0mue Gpusndeckue cBoicTBa MeTauioB. CIiaBbl
METAJJIOB. DJIEKTPOXUMUYECKUHN Psil HAIPSIAKEHUN METAIITIOB.

XHUMHYECKHE CBOMCTBA BAXHEUIITUX METAJ/UIOB (HATPUM, KaJIui, KaJabIlUM,

MarHui, aJlOMUHHM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHHUIA.



OO61mume crnocoObl mosy4eHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHHUKE.

DKCMEPUMEHTAIBHBIE METOAbl WM3YyYEHUS BEIIECTB M HUX MNPEBPALICHUN:
M3YyUYeHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHUE
AKCTIIEPUMEHTATBHBIX 3aJ]1a4y, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJCHCTBUE THAPOKCHAA  ATIOMHUHUS  C
pacTBOpamMu KHUCIOT M IIEJOYEH, KAuYEeCTBEHHBIE PEAKIMU HAa KATHOHBI
METaJIJIOB).

PacuétHrie 3agaun.

Pacuétel Macchl BemecTBa WM 00bEMa Ta30B MO0 U3BECTHOMY KOJIHYECTBY
BEI[ECTBa, Macce MWW 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEICCTB,
pacu€Tel Macchl (00bEMa, KOJMUECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUHU, €CIIH
OJTHO M3 BEIIECTB UMEET IPUMECH.

X¥MHUSA U )KU3Hb

Ponp xuMum B o0ecrieueHnn YKOJIOTHYECKOM, SHEPTEeTUIECKON U TTUIIIEBOM
0€301acCHOCTH, Pa3BUTUM METUIMHBL. [[OHSITHE O HayYHBIX METOJaX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

IIpencraBnennss 00 OOMMX HAYYHBIX MPUHITUIIAX TPOMBIIUICHHOTO
MOJTYYECHUST BaKHEUIIIMX BEIIECTB.

YenmoBek B MHpE BEIIECTB M MATEPUAIOB: BAXXHEHIIHE CTPOUTEIIHHBIC

MaTepuanabl, KOHCTPYKIHMOHHBIE MAaTEpUANIbl, KPACKH, CTEKIJIO, KEpaMHKa,



MaTepHaIbl I JIEKTPOHUKH, HAHOMATEPHaNbl, OpPraHUIECKHUE U MUHEPATbHBIC
yInoOpeHus.

XuUMHS ¥ 370pOBbE YEIIOBEKA: MpaBUjla MCIOJIB30BAHUS JICKAPCTBEHHBIX
npenapaToB, TMpaBuia OE30MACHOTO WCIOJIB30BaHUS TPENapaTtoB OBITOBOM
XMMWH B TIOBCETHCBHOM JKU3HM.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmmss MeEXNpPEAMETHBIX CBS3ed TP M3yYEHUH OOmIeH w
HeopraHU4ecko XxuMuM B 11 Kilacce OCYIIECTBISCTCS Yepe3 HCIOIb30BAHUEC
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IOHATHUN, TaK M TOHSATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IIPEJIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBeHHO-HAYyYHBIC MMOHATHSI: HAYYHBIA (aKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KIAacCUPUKAIUs, MEePHOANYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHHE, U3MEPEHHE, SIBIICHUE.

dwusuka: mMarepus, PHEpPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHTpPOH,
WOH, W30TON, pPaJWOAKTHBHOCTh, MOJICKYyJa, JSHEPreTHYECKU YpPOBCHbD,
BEIIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHHME BEIIECTBA, (PU3UYECKUE
BEJIUYHMHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorusi: kierka, opraHm3M, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TIOJE3HBIE HWCKOMAEMEIE,

TOILJIUBO, PECYPCHI.



TexHomorus: XUMUYecKas MPOMBIILJIEHHOCTb, MeTaJUTyprus,
MIPOU3BOJICTBO CTPOUTEIIBHBIX MaTepuasoB, CEJbCKOX03IMCTBEHHOE
MIPOU3BO/ICTBO, nuIeBas MPOMBIIILIEHHOCTb, dbapMmaiieBTHUYECKAS
MIPOMBINLJIEHHOCTh, MPOU3BOJCTBO KOCMETUUYECKUX MpenapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTepuasos, AJIEKTPOHHAs MPOMBIIIJIEHHOCTb,

HAaHOTCXHOJIOI'MH.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110
XuMnn  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O

OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yJlbTaTaM OCBOCHUS
oOydJarolmuMHCsl TIPOrpaMM CpeHero oOmero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMEeTHbIM M TMpeaMeTHbiM). HayuHo-MeToguyeckoi OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YIHTATOB OCBOCHUS MPOTPAMM CPETHETO OOIIETOo
00pa30BaHuUs SABISETCS CHCTEMHO-IEATETbHOCTHBIN TOIXO/I.

B cooTBeTCTBUU C CUCTEMHO-AEATEIBHOCTHBIM MOJAXOJ0OM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
o01iero 00pa3oBaHMsl BBIJICICHBI CIEAYIONIUE COCTABISIONIUE:

OCO3HaHWE OOYYAIOIIUMHCSI POCCUHUCKON TpakJIaHCKOW HWICHTHYHOCTH —

IOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATCIbHOCTH U CaMOOIIPCACIICHUIO,



HaJM4he MOTUBALUU K 00yUYEHUIO;

LEJICHANPABICEHHOE pAa3BUTUE BHYTPEHHHUX YOEXKACHUN JMUYHOCTH Ha
OCHOBE KIIIOYEBBIX LEHHOCTEH M HUCTOPUYECKUX TpaauUui 0a30BOM HayKu
XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOLIUMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATENIbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMM, ITPUCYLLIUMU LIEJIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUs;

HaJIM4YME TPABOCO3HAHUSA DKOJIOTMUECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTh LIEJIM U CTPOUTH KU3HECHHBIC IIJIAHBI.

JInyHOCTHBIE pe3ysIbTAaTbl OCBOCHUS IpeaMeTa «XHUMUsS» JOCTUTAKOTCS B
€IMHCTBE Y4YeOHON U BOCIUTATENBHON JEATEJIBHOCTH B COOTBETCTBUU C
I'YMAaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTSIMH M HJieajJaMHi POCCUICKOI0 IPpa)/1aHCKOro 001eCTBa, MPUHATHIMU B
o011ecTBe HOpMaMU U MpPaBUJIAMU MOBENEHHUS, CIIOCOOCTBYIOLUIMMHU MPOIEccaM
CaMOIIO3HAHMS, CAaMOpPA3BUTUS M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JInyHOCTHBIE pE3YNBTATBl OCBOCHMs IpeaMera «XUMHS» OTPAKAIOT
c(OpMUPOBAHHOCTh OIBITa [MO3HABATEIBHOW U MPAKTUUYECKON IEeSTENbHOCTU
00y4aroUInXxcs 1Mo peaan3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE
B YaCTH:

1) rpakaaHCKOT0 BOCIUTAHMS:



OCO3HAHUS  OOYyYaIOIIUMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBOKECHUS K 3aKOHY U MIPABOIOPSIKY;

NPEACTABICHUS O COLUMAIBHBIX HOPMAax M MPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTU K COBMECTHOM TBOPYECKOW NEATENbHOCTU NPU CO3JaHUU
y4eOHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 33/1a4, BHIOIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHHS, JOTUKY H
apryMEHTBI JPYTUX MIPU aHAIN3€ PA3JIMUHbBIX BUO0B YUCOHOU IEATEIIBHOCTH,

2) NIaTPUOTHYECKOT0 BOCTINTAHMS

IIECHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY U HAy4YHOMY HACIIECAUIO
OT€YECTBEHHON XUMMUHU;

YBaXEHUS K IPOIECCY TBOPUYECTBA B OOJACTH TECOPUHM M TPAKTUUYECKOTO
MPUMEHEHUS] XMMUM, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKH €CTh Pe3yJIbTaT
JUTMTCIIPHBIX ~ HAOIIOJEHUM, KPOIOTIMBBIX SKCIIEPUMCHTAIBHBIX ITOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEPECA W ITO3HABATEJIIBHBIX MOTHBOB B IMOJYYEHHU W MOCIEIYIOIIEM
aHanguze  WHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSAX  COBPEMEHHOMU
OTEUYECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBCHHOI'O CO3HAHMA, OTHYCCKOI'O IIOBCACHUA,



CIIOCOOHOCTH  OIIEHUBATh CHUTYyalldd, CBSI3aHHbIE C XUMUYECKUMU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHbIC HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYNKHA CBOUX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE IOCJICACTBUU ITHX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAHUsI IIEHHOCTEH 3J0pOBOTO U 0Oe30macHOTO o00pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIroIcHUsT TpaBWJI 0€30TMacHOTO OOpAIlleHHS C BEIIeCTBAaMU B OBITY,
MOBCEJHEBHOM KU3HU U B TPYJOBOU AEATEIHHOCTH;

MOHWMAaHUS LEHHOCTU TIPaBWI WHIAUBUAYAILHOTO W KOJJIEKTUBHOTO
0€301acHOT0 TIOBEJICHHUS B CHTYallMsIX, YIrPOKAIOUIUX 370POBBI0 M JKH3HU
JIIO/CH;

OCO3HAHUSA  TMOCJHEACTBUA W  HENPUATHS  BPEOHBIX  MPUBBIYEK
(ymoTpeOeHus anKoroisi, HAPKOTUKOB, KYpEHUs);

5) TpPyA0BOr0 BOCIIMTAHUS

KOMMYHHMKATUBHOM  KOMIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIbCKON
NEATENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JpPYrux BHIAX

ACATCIIBHOCTH,



YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE B PEIICHUH MPAKTUYECKUX 3ajad
COIMAILHOM HANpaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY H3Y4YEHUIO Tpodeccuil pa3iudyHoro poja, B
TOM YHCJIC HAa OCHOBE MMPUMEHEHUS MIPEIMETHBIX 3HAHUH 110 XUMUU;

YBOXKCHUS K TPYydy, JIOIIM Tpylda U pe3yiabTaTaM TpPYAOBOU
NeSATeNIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHAYAJIbHOW TpPACKTOPUHU
oOpazoBanus, Oyaymield npodeccuu U peaau3anii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMUU, HHTEPECOB
U TOTpeOHOCTEeN 00IIeCTBa;

6) 3K0JI0rNYeCKOro BOCIIUTAHMS:

AKOJIOTUYECKH IIeJIeCOO0Pa3HOT0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMS )KM3HH Ha 3eMIIC;

MOHUMaHMsI TJIO0AJTBLHOTO XapaKTepa AKOJOTHUECKUX IMPoOJieM, BIUSHUS
PKOHOMHUYECKHUX TPOIIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEIbI;

OCO3HAHHSI HEOOXOJUMOCTH WCIIOIb30BAHUS JOCTHKCHUN XUMHH IS
PEIICHHS BOMPOCOB PAIIMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOI'O HENPUSITUS JCUCTBUM, MPUHOCAIIMX Bpel OKPYKAIOIIEH
MPUPOAHON Cpelie, YMEHHUS IPOTHO3UPOBATH HEOIATOMPUITHBIE YKOJIOTUUECKHE
MOCJIC/ICTBUS NMPEANPUHUMAEMBIX JCHUCTBUN U TIPEIOTBPAIATH UX;

HaJMYUsS  PA3BUTOTO  OKOJOTUYECKOTO  MBIIUICHUS, OKOJOTHYCCKOU

KYJbTYPBI, OIIbITa ACATCIbHOCTH 9KOJIOTUUECKOM HaIIpaBJICHHOCTH, YMCHMHA



PYKOBOJICTBOBATHCS MU B ITIO3HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIIBHOM
MpPaKkTUKe, CIHOCOOHOCTU W YMEHHUS AaKTHUBHO TMPOTHUBOCTOSATH HUJICOJIOTHUU
xemooouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUs CHelUUKA XUMUU KaK HayKh, OCO3HaHWUs €€ poJid B
dbopMupOBaHUY PAIMOHATBLHOTO HAYYHOTO MBIIIUICHUS, CO3JJaHUU IIEIOCTHOTO
IpeACTaBICHUs 00 OKpPYKAIOIeM MUPE KaK O €IMHCTBE MPHUPOJIbI U YEIOBEKA, B
MO3HAHUM TPUPOJIHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHU [IJII COBPEMEHHOM
UUBUJIIA3AIMA: B €€ T'YMaHHUCTHYECKOW HAIMPABICHHOCTH W BAXXKHOW POJU B
CO3JJaHUM HOBOW ©0a3bl MaTepuaJbHOW KYJBTYPhl, PCIICHHH TJ00ATBHBIX
poOJieM YCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUSCKOM,
MUIIEBOM W DKOJOTHYECKON O€30macHOCTH, B Pa3BUTHH  MEIHIUHBI,
o0ecTieYeHUH YCIOBUH YCIICIITHOTO TPY/1a M SKOJOTHYESCKH KOM(OPTHOH KU3HU
Ka’kKJIOro 4jeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: ITOHMMAHUWSI CYIIHOCTH METOJ0OB
MO3HAHUSI, HCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCTOJIb30BaTh IOJy4YaeMble 3HAHMS JJI aHaiu3a M OOBSICHEHHUS SBJICHUM

OKPYKAromero Mupa M IPOHUCXOJAIINIUX B HEM HSMCHCHHﬁ, YMCHUA ACJIaTbh



000OCHOBaHHbIE 3aKJIIOUEHUS HA OCHOBE HAy4YHbIX (AKTOB MU HMMEIOIIMXCS
JAHHBIX C 1IEJIbIO TIOJTYYEHHUS IOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIONb30BaTh XUMHUYECKUE 3HAHUS s
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

UHTepeca K MO3HAHUIO U UCCIIeI0BATENbCKON JIeITeTbHOCTH;

TOTOBHOCTH UM  CIIOCOOHOCTHM K HEMpEPHIBHOMY 00pa3oOBaHHMIO U
caM000pa3oBaHUIO0, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUI MO XMMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

uHTEpeca K  OCOOGHHOCTAM  TpyJda B pa3iMYHbIX  cdepax
npodeccuoHaIbHOM 1eITeNbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO TpeaMeTa «XHMHUS»
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HaYUMbIe I (OpPMHpOBAHHS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEXTpeAMETHBIC) oOI1eHayYHbIe MOHSATHS,
OTpaXkarolue IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEIU(UKY METO/IOB
MO3HAHUA, HCIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEHIECTBO,
DHEpPrus, SBJICHHUE, TPOIECC, CHCTEMa, HAyYHbIH (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIEAOBaHWE, HAOIIOICHHWE, N3MEpPEHHE,

AKCIIEPUMEHT U JIPyTHE);



yYHUBEpCaJIbHbIE y4eOHbIe JIeHCTBHS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE,  PETyJIATHBHBIE), oOecneunBaronme GopMUpoBaHUE
(G yHKIIMOHAIBHOM TPAMOTHOCTH U COIMATILHON KOMIIETEHIIUU 00YyYaroIINXCs;

CIIOCOOHOCTD o0yJaromuxcs HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCHIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHBIC
yueOHbIe IEUCTBUS B MO3HABATEILHOM U COLIMAJIBHOM MPaKTHKE.

MeranpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMHM  T103HABaTEIbHBIMU, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBjafeHne  YHUBEPCAJIBHBIMM  Y4YeOHBIMH  NO3HABATEJbHBIMH
JeCTBUSIMM

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJTHUPOBATh W aKTYaJU3HPOBaTh MPoOsIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpENeNATh LIeNW ACATEILHOCTH, 3ajlaBas mapameTpbl W KPUTEPUH HX
JOCTHIKEHHSI, COOTHOCUTb pPE3yJbTaThl JCSATEIbHOCTH C IIOCTABICHHBIMHU
[EIIMH;

UCIIOJIb30BaTh MIPU OCBOCHUHU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICIIATh XapaKTEePHbIC MPU3HAKU TOHATHH W YCTAaHABIMBATH UX B3aHMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS I OOBSICHCHUS OTACIBHBIX (PaKTOB

U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU ISl KiIacCU(PUKAIMKA BEUIECTB U
XUMHUYECKHUX PEAKIUM;

YCTAHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE paCCYyXJeHUs (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBISBIISTH 3aKOHOMEPHOCTU W MPOTHUBOPEUHSI B PACCMATPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSATH B  TMPOLIECCE TMO3HAHMS, HCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, MPeoOpa3oBbHIBATH  MOJICIbHbBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CUMBOJ) DJJEMEHTa, XUMHUUYECKas
dbopmyna, ypaBHEHHE XUMHYECKOW pEAKIUM — TMPU PEIICHUH YUEeOHBIX
MO3HABATEJILHBIX M MPAKTUYECKUX 3a7ay, NMPUMEHATh Ha3BaHHbBIC MOJECIbHBIC
MPEJCTABICHUS JIJISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILIECTB
Y XUMUYECKHUX PEaKIU.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUSA BEIIECTB U XUMHYECKUX
peaKIuu;

dbopMmynupoBaTh IETM M 3a7a4d  KWCCJICIOBAHUS, HCIIOJIB30BaTh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO C(HOPMYITHMPOBAHHBIC BOMIPOCHI B KAaYCCTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE

IMPaBUJIIBHOCTH BBICKA3bIBACMbIX CY)KI[GHI/II‘/'I;



BJIAJIETh HABBIKAMHU CAaMOCTOSITEILHOTO IUIAHUPOBAHUSI U TPOBEICHUS
YUYCHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBaTh yMEHHUs HaOI0AaTh 3a
XOJIOM  TpoIllecca, CaMOCTOATENIIBHO MPOTHO3MPOBATH €ro  pe3yJbTar,
dbopmynupoBaTh OOOOIIEHUS MW BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH
pPe3yIbTATOB HCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

npuoOpeTaTth ONBIT YYCHUYECKOW HCCIEAOBATEIBCKOW W MPOCKTHOM
JESATeITbHOCTH, TPOSIBISATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEILHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYCCKUX 3a7ad, MPUMEHECHHUIO Pa3IUYHBIX
METO/IOB TTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PpA3JIMYHBIX HCTOYHHUKAX HWHOOpMaIU (Hay4dHO-
NOMYJIsIpHAsT JIUTEpaTypa XMMUUYECKOTO COJEpX aHUs, CIPaBOYHBIC IMOCOOWS,
pecypcel HTepHeTa), aHanmu3upoBaTh UHPOPMALIIO PA3TMUHBIX BUJIOB U (GOpM
peACTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMyIHpOBaThH 3aMPOCHl M MPUMEHSITh PA3JIUYHBIE METOIBI ITPH TIOUCKE U
orbope wuH(pOpMAIUK, HEOOXOJUMOW IS BBITOJTHEHUS YYEeOHBIX 3aaad
OIPEAEIEHHOTO THUIIA;

pHOOPETATh OMBIT MCTIOIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHHKATHBHBIX

TEXHOJIOTUHN U Pa3JIUYHBIX ITIOMCKOBBIX CUCTCM;



CaMOCTOATEJILHO  BBIOMpAaTh ONTUMAJIbHYIO (OpMY MpPEICTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpEACTBAa Mmpu padore ¢
XUMHYECKOM WH(pOpMaIMeil: NMPUMEHATh MeXIpeaMeTHble ((usndyeckue u
MaTeMaTUYEeCKUE) 3HaKW W CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYpY;

UCMOJIb30BaTh M IPEOOpPa3OBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEJICTBA
HATJISTHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSAMM:

3aJ1aBaTh BOIIPOCHI IO CYILIECTBY OOCY)KJIaeMOl TeMbl B XOJi€ AMajora
W/WIN JUCKYCCUM, BBICKa3bIBaTh HAEH, (POPMYIUPOBATH CBOU IPEIIOKECHMUS
OTHOCHUTEJILHO BBITIOJIHEHUSI PEAJIOKEHHOM 3a1auy;

BBICTYNATh C IPE3EHTALKEN pe3ybTaTOB [M03HABATEIILHOMN JEATEIbHOCTH,
HOJYyYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEpCTHHUKAMHU MpU
BBIIOJIHEHUN XUMHYECKOIO JKCIEPUMEHTa, IpaKTHYeCKOH paboTsl 10
HCCJIEJOBAaHHUIO CBOWCTB M3Y4aeMbIX BEILIECTB, pean3aluil y4eOHOT0 IpOeKTa U
(GopMyIupOBaTH BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHBIX MUCCIEIOBAHUN MyTEM
COTJIaCOBaHUS MO3ULIUN B X0JI€ 00CYXACHUSI U 00OMEHAa MHEHUSIMHU.

OBnageHne yHMBepPCAIbHBIMH PeryJIsTHBHBIMU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATH M OCYLIECTBIATH CBOK IO3HABATEIBHYIO
NEeSATENbHOCTh, ONpeAesss €€ LeJd W 3aJadd, KOHTPOJIHUPOBaTh U O Mepe

HEOOXOJUMOCTH KOPPEKTUPOBATh IMpeJlaraéMblii ajiropuT™M JAEHCTBUU MpH



BBINIOJIHEHUM YYE€OHBIX M HCCIEOBAaTEeNbCKUX 3a/Jad, BbIOMpaTh Hauboliee
3 PeKkTUBHBIN croco0 MX pElIeHUsT ¢ Y4ETOM TMOJY4YCHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKUX PEAKITHIX;

OCYLIECTBJISITh ~ CAMOKOHTPOJb  CBOEH  JESITEIbHOCTH HAa  OCHOBE

caMOaHaJIn3a 1 CaMOOLCHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHUA Kypca «OpraHudeckass XuUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJIM XMMHUW B TO3HAHWUU SIBJICHUU
OpUpoabl, B (OPMHUPOBAHWUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPaKTHYCCKUX
3a1a9 ¥ JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0pPOBBIO H
MPUPOJTHOM CpelIE;

BJIAJICHUE CUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAralIIue TMOHITUS (XUMHUYECKUN DJIEMEHT, aToOM, DJICKTPOHHas
o0oj0YKa aToma, MOJICKYJIa, BJICHTHOCThb, JJICKTPOOTPHUIATECILHOCTD,
XUMHUYECKasi CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpalléHHAs),

MOJIb, MOJISIpHAs  Macca, MOJIIpHBIH  O0BEM,  YIJIEPOIHBIA  CKEJIET,



dyHKIMOHANIbHASL TpyMNa, pajuKal, HU30MEpHUsi, M30MEphbl, TOMOJIOTUYECKHUI
psZl, TOMOJIOTH, YTJIEBOJIOPOJbI, KHUCJIOPOJ U a30TCOJIEepXkKallue COCIUHCHHUS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHUS Opranndeckux Bemiects A. M. Bytneposga,
3aKOH COXPAHEHHS MAaCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK
XUMUU, MHUPOBO33PEHUYECKUE 3HAHMS, JIekKalMe B OCHOBE IOHUMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTH XUMHUUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHHMSI O CBOMCTBAX, COCTaBE, MOJYYCHUU W OE30MAaCHOM HCIIOJIb30BAHUH
BOKHEUIIINX OPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU ACATEIbHOCTHU
YEJI0OBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEpPHbIC MPU3HAKU TMOHATHH,
yCTaHABIIMBAaTh WX B3aMMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIUE TMOHSIITHUS
P ONMCAaHUU COCTaBa, CTPOSHUS U TIPEBPAICHUN OPraHMYEeCKUX COCTMHCHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY IS
COCTaBJICHUS MOJCKYJISPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysT OpPraHMYECKHMX BEIISCTB W YPaBHCHHH XHMHYCCKHX pEaKIui,
M3TOTaBJIMBATh MOJEIN MOJIEKYJ OPraHUYE€CKUX BEIECTB JJIS WILTIOCTPAIlid UX
XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOopMHUPOBAHHOCTh YMCHHI yCTaHABINBATH MPUHAIIC)KHOCTh N3YICHHBIX
OPraHMYEeCKUX BEIIECTB IO HUX COCTAaBY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne COeIuHEHUM (YTIeBOJOPOJIbI, KHCIOPOJ M a30TCOoACpKaIlue

COCANHCHUA, BBICOKOMOJICKYJIAAPHBIC COGI[I/IHGHI/IH), JaBaTb WM Ha3BaHUA IIO



cucreMatnueckoit HomeHkinatype (IUPAC), a Takke npuBOIUTH TPUBUATIBHbBIE
Ha3BaHUs OTNEJbHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIMWICH, alleTHIICH,
ATUJICHTIIUKOJIb, TIULEPUH, (eHO, hopManbIeru, aleTaabIeru, MypaBbuHas
KHCJIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHCIIOTa, CTEApPUHOBAs KHUCIIOTA,
III0K03a, GPYKTO3a, KpaxMall, eJUTH0103a, TIIHIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNPENESATh BHUABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TOJIOKEHUS TEOPHHU CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT HX COCTaBa W CTPOCHHUsS; 3aKOH COXpaHEHUS MacChl
BEIIECTB;

chOpMUPOBAHHOCTh yYMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3uYecKre U XMMUYECKHE CBOMCTBA THUIIMYHBIX IMPEICTABUTEIICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, TUJICH, MPOIMWICH, alleTUJICH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, ATHICHTJIUKOIIb,
TIIAICPHH, (GEHOI, aleTalbJIeTH I, MypaBbHHAS U YKCYCHAsl KUCIIOTHI, TJIFOKO3a,
Kpaxmaji,  LeJUI0JIo3a,  aMHUHOYKCYCHas  KHCJOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBA3b MEXJAY HHUMH YpPaBHEHMSIMH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINI C UCTOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hopMUPOBAaHHOCTH YMEHUS XapaKTepu30BaTh HUCTOYHUKHU
YIJIEBOJOPOJAHOTO ChIpbS (HE(Th, MPUPOAHBIA Ta3, Yroiab), CIOCOOBI HUX

nepepadoTKU U MPaAKTHUYECKOE TPUMEHEHHUE MTPOIYKTOB MepepadOTKH;



c(hOpMUPOBAHHOCTh YMEHHH MNPOBOJUTH BBIUUCICHHUS O XUMHUYECKUM
ypaBHEHUSM (Macchl, 00béMa, KOJTUYECTBA UCXOHOTO BEIIECTBA UM MPOIYKTa
peaKiuu MO HW3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOIHBIX
BEILIECTB WIHM MPOIYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHUM BIIAJIETh CHUCTEMOM 3HAHUU 00 OCHOBHBIX
MeTOJaX HAy4YHOTrO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHH MPU U3YYCHUU BEIIECTB
U XUMUYECKMX  sBJICHUW  (HAOMIOJEHHME, W3MEpPEHHE, JKCICPUMEHT,
MOJICIMPOBAHKE), HCIIOIb30BaTh CHCTEMHBIE XHMHYECKHWE 3HAHHUS A
NPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaAllMSIX, CBSI3aHHBIX C
BEI[ECTBAMU U UX IPUMEHCHUEM;

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIONaTh  MpaBuia  MOJIb30BAHUS
XUMUYECKOW MOCYI0M W JabopaTOpHBIM 00OpyJAOBaHHWEM, a TaK)Ke IpaBHIIa
oOpalleHus ¢ BEIeCTBaMU B COOTBETCTBUU ¢ MHCTPYKIIUSMH IO BBITIOJHCHHIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh yYMEHUW IUTAHUPOBATh M BBITIONHATH XUMHYCCKHM
SKCIEpUMEHT (MpEeBpallleHUs] OpPraHUYEeCKUX BEIIECTB MPH HarpeBaHUH,
MOJy4eHUE OJTUJICHAa W U3Yy4YCHUE €ro CBOMCTB, KAa4yeCTBEHHbBIC pPEaKIUU
OpraHWYeCKUX BEMISCTB, JICHATypallus OCJIKOB IIPM HarpeBaHHWM, IIBETHHIC
peakiuu OEIKOB) B COOTBETCTBUM C MpaBUJIAMH TEXHHUKHU OE€30MacCHOCTU TPHU
oOpalieHnH C BeIIeCTBAaMH M Ja0OpaTOPHBIM O0OpYJAOBaHUEM, TPEICTABIATH

pe3yabTaThl XHMHUYECKOrO HKClepuMeHTa B (opMme 3amucu ypaBHEHUM



COOTBETCTBYIOIIUX peakiuidi U (QopMyaupoBaTh BBIBOJIBI HAa OCHOBE 3THUX
PE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
nHpopMaIHIo, TMOJTyYaeMYH U3 pa3HbIX HMCTOYHUKOB (CpelcTBa MAacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~YMEHUM  COONIOJATh  TpaBUa  DKOJOTHUYECKH
11eJI€CO00Pa3HOr0 TOBEJICHUSI B OBITY U TPYJIOBOW JEITEIHHOCTH B IEJISIX
COXpaHEHHMsI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHON Cpejbl, 0CO3HABATH
OTACHOCTh BO3JICHCTBHS Ha JKUBBIC OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica nokaszatens [1JIK, moscHsaTe Ha nmpuMepax crocoObl
YMEHBIIECHNUSI W NPEAOTBPAILICHUS WX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHUE
NPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CIA0OBHASIIUX OOYYAIONIUXCsS: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpaing mgig  3anmcu

XUMUYECKUX POopMYII.

11 KIIACC
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c(hOpMUPOBAHHOCTh TMPEACTABICHUNU: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XMMHUU B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAUMOM JUIsl pEIICHUs MPaKTUYECKUX
3a/1a4 ¥ JKOJIOTMYECKU OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO H
IIPUPOJHOU CpeLE;

BJIQJICHUE CUCTEMOM XMMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKHH 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
ANIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJSPHBIH OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XHUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAS, METaJUIMYECKasi, BOJIOPOIHAS ), KpUCTAJUTHYECKas
pEmETKA, TUMBI XUMUUYECKUX PEaKLIU, paCTBOP, AIEKTPOJIUTHI, HEIJIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAs JIHCCOLMAIUS, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKOW pPEaKIMH, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOpHUs
BJICKTPOJIMTHYECKON Nucconranuu, nepuoanueckui 3axkon 1. . Mennaeneena,
3aKOH COXPaHEHMS MAacCChl BEUIECTB, 3aKOH COXPAaHECHUs M NPEBPALLCHUS
SHEPIUM MPU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKHI SI3bIK
XUMHHM, MHUPOBO33PEHUYECKHE 3HAHHUs, JISKAIIME B OCHOBE IIOHMMAaHUsA
MPUYUHHOCTH W CUCTEMHOCTH XHMHYECKUX SBICHUH, (DaKToIornyeckue
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJYYEHUU U OE30MaCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU

YeJIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEpPHbIE MPU3HAKU MOHATHH,
yCTAHABIMBATh WX B3aUMOCBA3b, HCIOJIB30BaTh COOTBETCTBYIOUIME MOHSITHUA
MIpY ONUCAHWU HEOPTAaHMYECKUX BEIIECTB M UX MPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYIO CUMBOJIMKY JIS
cocTaBieHus (OpMyJ BEHIECTB M ypaBHEHUW XUMHUYECKUX PEAKIUH,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUs
OTJICJIbHBIX HEOPTaHUYECKHUX BEIIECTB (YrapHbIi ra3, YrieKUCIIbIA ra3, aMMuaK,
raméHasi u3BeCTh, HETalI€éHas U3BECTh, MUThEBAsI CO/la, TUPUT U JIPYTHUE);

chOpMUPOBAHHOCTh yMEHUW ONPENENATh BAJICHTHOCTh M CTEICHb
OKUCJICHUS XUMUUYECKHUX DJIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTaBa, BU/I
XUMHUYECKOW CBSI3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOJHAsS) B
COCIMHEHUSAX, THUN KPUCTAJIMYECKONW PEMIETKM KOHKPETHOTO BEIIECTBA
(aTomMHasi, MOJIEKYJISIpHAsl, MOHHAS, METAJJIMYECKas ), XapaKTep CPe/bl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCMHECHU;

c(hopMHUPOBAaHHOCTH YMEHUH yCTaHaBIMBaTh MPUHAIIC)KHOCTD
HEOPTaHMYECKUX BEIIECCTB MO HMX COCTaBY K ONPEACIEHHOMY KiacCy/TpyIie
coeMHeHUM (MPOCThIE BEIIECTBA — METAUIBI M HEMETaUlbl, OKCH/IBI,
OCHOBaHUS, KUCJIOTHI, aM(POTepHbIE TUAPOKCHUIBI, COJIH);

c(hOopMHUPOBAHHOCTh YMECHHH PAaCKPBIBATh CMBICI MEPHOINYSCKOTO 3aKOHA
J. WM. MenngeneeBa W JIEMOHCTPUPOBATh €ro CHCTEMATHU3UPYIOIIYIO,

OOBSICHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;



c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh DSJIECKTPOHHOE CTPOCHUE
aTOMOB XHMMHMYECKUX 3JIEMEHTOB 1—4 mnepuonoB llepuoamyeckoil cuctemsl
xuMudeckux anementoB JI. M. MennesneeBa, UCOIb3ys MOHATHS «s-, p-, -
AJIEKTPOHHbBIE opOuTammy, «OHEPTrEeTUUYECKHUE YPOBHW, 00BACHATH
3aKOHOMEPHOCTM HW3MEHEHUSI CBOWCTB XUMHUYECKHX JJIEMEHTOB M HX
COEIMHEHUM MO TepuojiaM U rpynmnam lleproanueckoil CUCTEMbl XUMHYECKHUX
anemeHToB JI. 1. Menneneena,

chOpMUPOBAHHOCTh yYMEHHUH XapaKTepu30BaTh (OMHCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
MOATBEPKaTh CYIIECTBOBAHWE MEHETUYECKON CBA3U MEXAY HEOPraHUYECKUMU
BEIIECTBAMM C MIOMOUIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATh XUMUYECKHUE PEAKIINH T10
Pa3IMYHBIM MpU3HAKaM (YMCIY U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY
s dekTy peakiuy, 3MEHEHHUIO CTEIIEHEeH OKHCIIEHUS AJIEMEHTOB, 00paTUMOCTH
pEeaKIiM, YYacTHIO KaTaJIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHU COCTAaBJISATH YPABHCHHS PEAKIIUN pPa3IMUIHBIX
TUIIOB, TIOJIHBIC W COKpaII€HHBIE YypaBHEHUS peaKIuii HOHHOro OOMEHa,
YUYUTBIBASI YCIOBHS, MPU KOTOPBIX 3TH PEAKIIMU UAYT A0 KOHIA;

c(hOpMHUPOBAHHOCTh YMCHHH TIPOBOJUTH PEAKIMH, TIOITBEPIKIAOIIHE
KaYECTBCHHBIA COCTaB PA3JWYHBIX HEOPTAaHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM  TYTEM  HWOHBI, MNPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax

HCOPraHN4ICCKHUX BCIICCTB,



c(hOpPMHUPOBAHHOCTh YMEHUW PpACKpPBIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAaHOBHUTCIIPHBIX PEAKIMA TIOCPEJACTBOM COCTABJICHUS 3JICKTPOHHOTO
OanaHca ITUX peaKIuii;

chOpPMHPOBAHHOCTh ~ YMEHUH  OOBACHITH  3aBUCUMOCTh  CKOPOCTH
XHMHYECKOW pEeakIM OT pa3dudHbIX (DAKTOPOB; XapaKTep CMEIIECHUs
XHUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3JICHCTBHS (IPUHITUTI
Jle lllaTenne);

c(hOpMHPOBAHHOCThL YMCHHH XapaKTepHU30BaTh XWMHYECKHE TPOIECCHI,
JISKAIHUE B OCHOBE MPOMBIIIJICHHOTO MOJIYUYEHHUs CEPHON KUCIIOThI, aMMHaKa, a
Takke cPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMIMX HAyYHBIX MPUHIIMIIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO IIPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJWTH BBIYMCIICHUS C HCIIOJIh30BAaHUEM
HOHSITHSI «MaccoBasi JOJIs BEIIECTBA B paCTBOPEY», 00BEMHBIX OTHOIICHU ra30B
OpH  XUMHYCCKHX PEAKIUAX, MacChl BEIIECTBA WM 00bEMa Ta30B 110
MU3BECTHOMY KOJIMUECTBY BEIIECTBAa, Macce WIH O00BEMY OJHOTO U3
YYacTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAaHEHHUS MACChl BEIECTB, IPEBPAIECHUS U COXPAHECHUS SHEPTHH;

chOpMHPOBAHHOCT, ~ YMEHHU  COONIOAaTh  TpaBWIa  TOJIb30BAHUS
XAMHYECKOW TOCYIONW W JabopaTOpHBIM OOOpYyJAOBaHMEM, a TaKXKe IPaBUIIA
oOparieHusi ¢ BENIECTBAMU B COOTBETCTBUHU C WHCTPYKIMSMHU IO BBIMIOJTHEHUIO

Ha60paTOpHBIX XNUMHNYCCKHUX OIIBITOB,



c(hOpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOIHATh XUMHUYECKUI
HKCIIEPUMEHT (pa3iiokKeHUE NEPOKCHIA BOJOPOAa B IPUCYTCTBUU KaTalnu3aropa,
ONpENEIIEHNE CpEeNbl PAacTBOPOB BEUIECTB C IOMOILIBIO YHHBEPCAIBHOTO
WHJWKATOpa, BIUSHUE PA3JIUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkiuu, peakiuu HOHHOTO OOMEHa, KaueCTBEHHBIC pEeakIuu Ha Cyibdart-,
KapOoHaT- W  XJOPWA-aHUOHBI, HA  KAaTHOH  AaMMOHUS,  PCIICHHE
OKCIEPUMEHTAIBHBIX 3a/ad 1o TeMaMm «Meramae»y u  «Hemetamnb») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OE30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpPYJAOBAHUEM, MPEJACTABISATH PE3YJIbTAThI
XUMHUYECKOT0 IKCIEpUMEHTa B (hOpME 3alUCH YPaBHEHHI COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATh BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
UHPOPMAIIMIO, TIOTy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpPEACTBA MacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~YMEHHUM  COONIOJATh  TIpaBUja  DKOJIOTHUYECKH
11eJIeCO00Pa3HOT0 TIOBEACHHS B OBITY W TPYJAOBOM JAESITEIBHOCTH B LEAX
COXpaHEHHMsI CBOETO 3I0POBb M OKPYKAIOILIEH NPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JECUCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX BELIECTB,
noHuMast cmbicn  nokazatenss [IJIK, mnosicHATe Ha mnOpumepax CrocoObl
YMEHBILICHUSI W MPEJOTBPAIlleHUs] UX BPEIHOrO0 BO3JEHUCTBUS Ha OPraHU3M

YeJIOBEKa;



JUIsl 00YYaroIKUXCsS C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/IOPOBBS: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaxX IMO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUIA;

JUISL CHENbIX W CHAa0OBHASIIMX OOYyYalolIUXCs: YMEHUE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. bpaitng s 3anucu

XUMUYECKUX POopMYyII.

TEMATHUYECKOE IIVIAHUPOBAHUE
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[IpencraBnenns 06
00X HayYHBIX
MPUHIUTIAX
MPOMBIIIIEHHOTO
MOJTyYEeHUS
Ba)KHEUIIINX
BEIIIECTB

bu6moteka [IOK
https://m.edsoo.ru/ff
0d227e
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Yenosek B MHUpE
BEIIIECTB U
MaTepHasoB

bu6moreka [IOK
https://m.edsoo.ru/ff
0d23dc

34

XuUMUS U 3JJ0pOBbE
JeoBeKa

bu6moreka [IOK
https://m.edsoo.ru/ff
0d210c

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

Xumus. 8 knacc: y4eb. ana obuieobpasosaTenbHbix yupexaeHuin / O.C.

FabpuensaH. - 3-e n3g,, ctpeotun. - M.: Apoda, 2022. - 286 c.

Xumus. knacc: yueb. gns obuieobpasosaTebHbix yupexgeHuin / O.C.

FabpuensaH. - 3-e u3a,, ctpeotun. - M.: [ipoda, 2022. - 288 ¢

METOAUYECKHE MATEPHAJIbBI JJIS1 YUUTEJIA



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

1. FabpuensaH O. C., BockobonHumkosa H. M., Awykosa A. B. HactonbHaA KHUra
yuntena. Xumusa. 8 Kn.: Metoaunyeckoe nocobue. - M.: ipoda, 2021.

2. labpuensan O. C., Awykosa A. B. TeTpagb Ans n1abopaTopHbIX ONbITOB U
npakTU4eckmx pabor. 8 Kn. K yuebHuky O. C. MabpuensHa «Xumua. 8 Knaccy.
M.: poda, 2022.

3. lNabpuensan, O. C. MeToaunyeckoe nocobume K yuebHuky O. C. NabpuensaHa
«Xumuar. 8 knacc / O. C. NabpuenaH. — M. : poda, 2021. — 109.

4. FabpwuensaH, 0. C. Metogunyeckoe nocobue K yuebHuky O. C. Nabpunenana
«Xumuar. 9 knacc / O. C. NabpuenaH. — M. : ipoda, 2021. — 108.

5. Xumma : TexHonornyeckme Kaptbl K y4ebHuky O. C. FlabpuenaHa «Xumus. 8
Knacc» : metoamnyeckoe nocobue / /1. U. AcaHoBa. — M. : [ipoda, 2020

6. Xumunsa : TexHonormyeckne KapTbl K yuebHuky O. C. NabpuensaHa «Xmmus. 9
Knacc» : metoamndeckoe nocobwue / /1. U. AcaHoBa. — M. : Apoda, 2018

7. Xumma. 8 kn.: KoHTpoabHble N NpoBepoyHble paboTbl K yuebHuky O. C.
Fabpuenana «Xumus. 8» / O. C. NabpuensaH, MN. H. bepe3kuH, A. A. Yiwakosa u
ap. - M.: Qpoda, 2022. gaHHbIe

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

http://www.chemnet.ru Maseta «Xumusa» 1 cant ana yuntena «A nay Ha ypok

XUMUU»

http://him.1september.ru EanHana konnexkuma LOP: MpeameTHaA KonneKLUms

«Xnmma»


http://www.chemnet.ru/
http://him.1september.ru/

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4Hble

aKCnepumeHTbl: xumus. Konnekumsa Poccuiickoro obuieobpasoBaTe/ibHOro
nopTana

http://experiment.edu.ru AAXUMMUK: cant /1.10. AnnkbepoBoi

http://www alhimik.ru Bcepoccuiickas onmmnmnana WKOAbHUKOB NO XMMUU

http://chem.rusolymp.ru OpraHnyeckaa XMMus: 31eKTPOHHbIN Y4ebHUK ANs

CpeAHen LWKobI

http://www.chemistry.ssu.samara.ru OCHOBblI XMMUWN: SNEKTPOHHbIN Y4eBHUK

http://www hemi.nsu.ru OTKpbITbI KoANeAX: XuMus

http://www.chemistry.ru IncTaHUMOHHAA 0AAMMNNAAA NO XUMUWN:

TeNEeKOMMYHUKALUNOHHbIN 06pa3oBaTeibHbIN NPOEKT


http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/

