MHUHHUCTEPCTBO ITPOCBEIIEHUSI POCCHUICKOM ® EJIEPAIIANA
JenapramMeHT 00pa3oBaHus U MOJIO/IEKHOM IMOJMTHKH
XaHTbI-M aHCHIICKOT0 aBTOHOMHOI0 OKpyra-kOrpsi
MynununaiasHoe oopazoBanue bepe3zoBckoro paiifona XMAQO-HOrpsl
Anmunucrpanus bepe3oBckoro paiiona
KomureT 00pasoBanus

MAOQOY «IlIpunoasipuas COL»

PACCMOTPEHO COI'JTACOBAHO YTBE?)KI[EIIO
Pykosoaurens MO 3amectuTens aupekropa no YBP pekTo; 3
Houesuyx O.H. onosapenko M.A. :»:

IMpuka3s Ne 70 ot «26» 08 2024 r. [Tpuka3 Ne 70 ot «26» 08 2024 r!

‘-

PABOYAS [IPOTPAMMA
(ID 6363128)

yueOHoro npeamerta «Xumus. ba3oBbiii ypoBeHb»

s ooygaronxcs 10 — 11 xmaccos

n.Ilpunoasipusnii, 2024



IHOACHUTEJIBbHAS 3AIIMCKA

[TporpamMa 1o XMMUHU Ha YpOBHE CpeJlHEro ob1iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit denepanmny,
TpeOOBaHMI K pe3ylbTaraM OCBOCHHUS (enepanrbHOil 00pa3oBaTeNbHON MPOTPaMMBI CpPEIHEro
obmero obpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCYIAPCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuétom KoHuenimu npenoaaBanus yaeOHOTO mpeamera
«Xumus» B 00pa3oBaTenbHBIX oOpraHu3anusx Poccuiickorr @enepanuu, peaaTnu3yronmXx
OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, ¥ OCHOBHBIX IMOJOXKEHUNH «CTpaTernu pa3BUTHUSA
BocriuTanusi B Poccuiickoit ®enepanmum Ha nepuonx g0 2025 roma» (PacmopsbkeHue
[IpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOJOB K pa3pabOTKe MporpamMmbl MO XUMHUHM, K ONpPEACNICHHIO O0O0IIei
cTpaTeruu oOydeHUsl, BOCUTAHUS U Pa3BUTHS 00yJarONMXCsl CPEACTBAaMH y4eOHOTO MpeaMeTa
«Xumus» ms 10-11 wraccoB Ha 0a30BOM YpPOBHE COCTABUJIA KOHIIENTYalIbHBIE IMOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIeNieil, CoJepKaHUs, pe3yIbTaToOB OOy4eHHUsS U
TpeOOBaHU K YPOBHIO OATOTOBKH BHIITYCKHUKOB.

XuMuyeckoe 0oOpa3oBaHWE, TMOJydaeMO€ BBITYCKHHKaMH  00Meo0pa3oBaTebHON
OpraHM3alliy, SBJISETCS HEOThEeMJIEMOM dacThlo HX o0Opa3oBaHHOCTH. OHO  CIYXKUT
3aBEpUIAIOLIMM 3TallOM peaju3alid Ha COOTBETCTBYIOLEM €My 0a30BOM YpOBHE KIIOUYEBBIX
[IEHHOCTEH, NpPUCYIMX LEJOCTHOW CHUCTEME XMMHYECKOro o0pa3oBaHUsA. OTH LEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUSI MUPOBO33PEHUS U OOLIEH KYIbTYypbI
YeJOBEKa, a TaKKEe SKOJOTUYECKM OOOCHOBAHHOIO OTHOIIGHUS K CBOEMY 3I0POBBIO H
npupoaHoil cpene. Peanusyercs xumudeckoe oOpa3oBaHue 00ydaroIMXCsl HA YPOBHE CPEIHETO
o01ero oOpa3oBaHUs CPEACTBAMHU Y4€OHOTO MpeaMeTa «XUMHS», COACpPKAHUE U TOCTPOCHUE
KOTOpPOTO OIIpe/ieNieHbl B IMporpaMMe MO XUMHUU € Y4€TOM CHeuM(UKd HayKd XUMHH, €€
3Hau€HUs B TO3HAHUH IPUPOJbI U B MaTEPUATIbHOM JKM3HU OOIIECTBA, a TAkKe C yIETOM OOIIM X
1eNnell U MPUHIUIIOB, XapaKTepU3YIOLIX COBPEMEHHOE COCTOSHHE CHCTEMBbl CPEJHEro 00ILeTo
obpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK DJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO pOJIb B COBPEMEHHOM
[MBUJIM3ALIMY, B CO3JaHUM HOBOW 0a3pl MaTepuaibHON KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dopMHUpOBaHHE PALMOHATIBHOTO HAYYHOTO MBILUIEHUS, B CO3/JaHUE 1I€JIOCTHOTO MPEACTABICHUS
00 OKpyKaromeM MHUpe Kak O €AMHCTBE IPUPOJIBI M YeIOBEKA, KOTOpoe (OPMHUPYETCS B XUMHUH
Ha OCHOBE IMOHMMAaHHUsI BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUpPA, OCO3HAHUS B3aUMOCBSI3U
MEXIy CTPOSHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXXHBIMU O0JIACTSIMU MPUMEHEHUS.

TecHo B3auMoOneHCTBYS C JPYTHMH €CTECTBEHHBIMH HayKaMH, XUMHUS cTaja
HEOTHEMJIEMON 4acTbl0 MHUPOBOW KyJIbTYpbl, HEOOXOJMMBIM YCIOBHEM YCHEIIHOIO Tpyda M
KHU3HU KaXJI0ro uieHa obmectBa. CoBpeMeHHas XMMHS Kak HayKa CO3HjaTeNbHas, Kak Hayka
BBICOKMX TEXHOJIOTUH HalpaBlieHa Ha PEIIeHHE II00albHBIX MPOoOJIeM YCTOMYMBOTO pa3BUTHS
YelioBeYeCTBAa — CBHIPHEBOM, JHEPreTUUYECKOM, MHINEBOM, JKOJIOTHYECKOW Oe30macHOCTH U
OXpaHbI 310POBbSL.

B coorBercTBMM C OOIMMH LEISIMA M TPHHIMIIAMA CPEIHEro o0mero oOpazoBaHUs
conepxkanue npeameta «Xumus» (10—11 xiaccsl, 6a30BbIil ypOBEHb U3y4€HUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJIOTOBKY OOy4arolXCsi, HEOOXOIUMYI UM JUIs
BBIPA0OTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B KHU3HB COIUYyMA,
MPOJIOJIKEHUSI 00pa30BaHUS B Pa3IUUYHbIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHEH.
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CocraBisronmMH  TipeaMeTa «XUMHS» SBISIOTCS 0a30Bble Kypcbl — «OpraHuueckas
XuMus» 1 «O01@st 1 HeoOpraHUYecKasi XUMHI», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHMs KOTOPBIX
SBIIIOTCS OCHOBBI 0a30BOM HAyKH : CCTeMa 3HAHUM M0 HEOPTaHWUYECKONH XUMHUHU (C BKITIOUEHUEM
3HaHUM U3 OO XMMUHN) U OpraHndeckoil xumuu. @opMUpOBaHHE AAHHOM CUCTEMBbI 3HAHUU
OpU HM3y4eHUHU MpeAMeTa 00eCrneuyrBaeT BO3MOXKHOCTb PACCMOTPEHHUsI BCETO MHOI000Opasus
BEILIECTB HAa OCHOBE OO X MOHSTUM, 3aKOHOB ¥ TEOPHUIT XMMUH.

Ctpykrypa comepxkanus KypcoB — «Opranndeckasi xumusi» U «OO01Iass 1 Heopranmdeckas
XUMUS» cPOpMUPOBaHA B IpOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOJX0/a K M3YYEHHIO
y4eObHOro marepuaia MW OOYCIIOBJIEHAa HCTOPUYECKA OOOCHOBAaHHBIM pa3BUTUEM 3HAHUU Ha
ONpeNeNnEéHHBIX TEOPEeTUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4YecKol XUMHUU BEIIECTBA
paccMaTpUBAalOTCST Ha YPOBHE KIACCHUYECKONW TEOPUU CTPOCHHUS OPraHWYECKHX COEIMHEHHH, a
TaKKe Ha YPOBHE CTEPEOXUMMYECKUX U DJIEKTPOHHBIX MPEACTABIECHUNW O CTPOCHUMU BEIIECTB.
CBenenust 00 M3ydaeMblX B Kypce BEIECTBaxX JAIOTCA B Pa3BUTHU — OT YINIEBOJOPOJIOB JI0
CIIO)KHBIX OMOJIOTMYECKH AaKTMBHBIX COCAMHEHHH. B Kypce OopraHMyeckoid XUMHH MOJy4aroT
pa3ButHe CcGOpMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs MEPBOHAYAIbHBIE
MPEICTaBICHUS O XUMHYECKON CBSI3M, KIacCH PUKAIMOHHBIX MPU3HAKaX BEIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUUYECKON PEaKIUU.

[lon HOBBIM YIJIOM 3peHUs B IpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3YyYCHHBII Ha YpPOBHE OCHOBHOrO oOIEeTro oOpa3oBaHUs TEOPETHUECKUM MaTepHal M
(dakToNOTNYecKue CBEIECHUsS O BEILECTBAX U XMMHYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01m@as 1 HeopraHUYecKass XUMHsD 00YyJaroIMMCST TPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HaYeHHE MEPUOJMUYECKOr0 3aKOHAa C OOIIETCOPETUYECKUX U METOHOJOTHYECKMX MO3UIIHH,
myOXe TOHSTh HCTOPHMYECKOe H3MEHEeHue (PyHKUMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
OOBACHSIOIIEH M MPOTHO3UPYIO IIEH .

Ennnas cucrema 3HaHUM O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX U
IPUMEHEHHUH, a TAKOKe 0 XUMHUYECKUX PEaKUHsIX, X CYIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHU S
pononHsiercs B kKypcax 10 um 11 KjmaccoB 3nemMeHTaMu  COJEp)KaHMS, HMEIOIMMU
KYJIbTYPOJIOTUUECKMI M NPUKIAJHON Xapakrep. OTH 3HaHUS CIHOCOOCTBYIOT IOHHUMAaHHIO
B3aUMOCBSI3M XMUMUU C JIPYTUMH HayKaMH, pPacKpbIBalOT €€ pOJb B MO3HABATEIIbHOW H
MPAKTUYECKON JEATEIbHOCTH 4YelOBEKa, CIMOCOOCTBYIOT BOCHUTAHHUIO YBOKEHHS K Ipolieccy
TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKUX MPUIIOKECHUH XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCS B OOINECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJeMaX, CBSA3aHHBIX C XUMHEH,
KPUTHUYECKA OCMBICIUBATH MHOOPMAIUIO U MPUMEHSTH €€ IS TOMOJHEHUS 3HaHUW, peIeHUs
WHTEJUIEKTYaJIbHBIX U JKCIEPUMEHTAIBHBIX MCCIEA0BATENbCKUX 3a1ad. B menom conepxanue
ydeOHOoro npeaMera «XuMHs» TaHHOTO YPOBHS U3Y4EHUsI OPUEHTHUPOBAHO Ha (OPMUPOBAHUE Y
00yJaro M XCSI MUPOBO33PEHUYECKONH OCHOBBI JUTSI TOHUMAHUS (DUITOCOPCKUX HJIEH, TaKUX Kak:
MaTepuaIbHOE €IMHCTBO HEOPTraHUUECKOTO U OPTaHUUYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOEHHUEM, [103HaBAEMOCTb ITPUPOIHBIX SIBICHUH MyTEM 3 KCIIEPUMEHTA
U pEIIeHHs MPOTUBOPEUYMI MEXKIy HOBBIMU (JaKTaMU U TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAHME POJIM XUMHHU B PEIIEHUM HKOJOTMYECKHX MpodieM, a Takke Mnpobdiaem cOepekeHus
HHEPreTUYECKUX PECYPCOB, CHIPbS, CO3AAHUS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B nmnnane pemeHust 3a7ad BOCHUTAHHUS, Pa3BUTHS W COLMAIM3ALNUA  OO0Y4aro HXCS
HNPUHATBIE MPOrpaMMOM IO XUMHUU IOJAXOJbl K ONPENEICHUIO COJIEPKaHUSI U IOCTPOCHUS
npeaMeTa MpeaycMaTpuBalT (GOPMHUPOBAHHE YHUBEPCATBHBIX Y4€OHBIX NEHCTBUN, MMEIONMX
0a30BO€ 3HaYEHUE JIJIs pa3IMYHbIX BUJOB JIEATEIIbHOCTU: PELICHUs TPOOJIeM, MTOMCKa, aHaIu3a U



00paboTki WHpOpMALIMK, HEOOXOAUMBIX [UIsl TPUOOPETEHHUs OIbITa MPAKTUYECKOW U
M CCIIEIOBATENIbCKON EATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B MIO3HAHUU XUMHUH.

B npaxru ke npenogaBaHus XUMUH KaK Ha YPOBHE OCHOBHOT'O 001ero 00pa3oBaHusl, Tak U
Ha YpPOBHE CpeJHero oOmero oOpa3oBaHHS, TpPH  ONPEICICHUH  COJEepPKATEIbHOM
XapaKTepPUCTUKU LeJiel H3ydeHHs IpeaMeTa HalpaBiIeHHEM IEpBOCTENIEHHOW 3HAYMMOCTH
TPaIMLIMOHHO TMpu3Haércsi (OpPMHUpPOBAHHE OCHOB XMMHUYECKON Hayku Kak oOnactu
COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTUUYECKON MAEATENIbHOCTH YEJIOBEKa M Kak OJHOIO U3
KOMIIOHEHTOB MHPOBOW KylIbTypbl. C METONMYECKOM TOYKM 3pEHUS TaKol MOaAXod K
OIIPEENICHUIO LIeJIe U3YUEHUsI TPEAMETA SIBJISIETCS BIIOJIHE OIIpaBJaHHbIM.

CornacHo JaHHOW TOYKE 3pEHUsS ITIABHBIMH IEISIMA HU3y4eHUs MpeaMera «XUMHUs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBIISIIOTCA:

e (opMHpOBAaHME CHUCTEMbl XHMUYECKUX 3HAHMH KaK BaKHEHIIEH COCTaBIIsIO e
€CTECTBEHHO-HAyYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOHW JIEKaT KIIOUEBbIE MOHATHS,
(dbyHIaMeHTalbHbIE 3aKOHBI M TEOPUHM XUMHUHM, OCBOCHHE f3bIKa HAyKW, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHIH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHHS;

e (opMHpOBaHUE U pa3BUTHE MPEACTABICHUN O HAYyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKH X peaKInil, HeOOXOAUMBIX AJISl MPUOOPETEHUS YMEHUN OPUEHTHUPOBATHCS B
MHpE BEIIECTB U XUMUYECKUX SBJICHUHN, UMEIOLMX MECTO B MPUPOJIE, B TPAKTUUECKON U
MOBCEIHEBHOM JKU3HHU,

® pa3BUTHE YMEHUM H CcMOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJIGHHEM U
OOBSCHEHHMEM XHUMHYECKOTO JKCIIEPUMEHTA, COOJIOACHHUEM TMpaBUil 0O€3011acHOTO
oOpallleHus C BELIECTBAMMU.

Hapsiny ¢ aTtuMm, conepskaTenbHas XapaKTepUCTHKa Ieleld U 3ajjad U3yuyeHUs MpeaMeTa B
IporpaMMe 10 XMMHUH YTOUYHEHA M CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU
B CHCTEeMe cpemaHero obOmero obpasoBaHus. CerofHs B MPENOJAaBAaHUUW XUMHUHM B OOJbINCH
CTeTIeHW OTHAETCs MPEIINOYTeHHE TPAKTHYECKOH KOMIIOHEHTE COJep)KaHHs OOydeHHs,
OPUEHTHUPOBAHHOM Ha TMOATOTOBKY BBIMYCKHHKa 0011e00pa3oBaTeNbHON  OpraHu3aiui,
BJIQJICIONIETO HE HA0OpOM 3HAHWM, a (YHKIMOHAIBHOM TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSIMU aKTUBHOTO MOJYYCHHUs 3HAHUW U MPUMEHEHUS UX B PEAbHON KU3HU UTsSl pElICHUS
MPaKTUYECKHU X 3a/1au.

B cBM3M C STUM mnOpH HM3y4EeHUH IMpeaMera «XUMHUS» JOMUHUPYIOIEE 3HAUYCHHUE
npruOOPETAIOT TaKUe IENIU U 3341, KaK:

ajanrtanus oOydJaroIWMXCs K  YCJIOBUSM JUHAMUYHO  pa3BHUBAIOIIETOCS  MHpA,
dopMUpOBaHHE MHTEIJICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYOHUYECTBY, CaMOCTOSTEIPHOMY TMPHHSATHIO TPaMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAITUsIX, CBI3aHHBIX C BEIIECTBAMH M UX IPUMCHCHHUEM;

dopmupoBanue y oOydalONMXCs KIIOYEBBIX HAaBBIKOB (KIIOUEBBIX KOMIETEHIU),
MMEIOLIM X YHUBEPCAIbHOE 3HAUEHUE JJISl Pa3IMUHbIX BUJOB JEATEIbHOCTHU | PEIEHUS TPOOIeM,
MOKMCKa, aHamuM3a M 00paboTku WHQopMAIlMU, HEOOXOAUMBIX JUIsI TPUOOPETEHHUs OIbITa
NEeSTeIbHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B IMO3HAHWM XHUMHH, a TakKe JJIS OLEHKH C
MO3UINNA YKOJOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUUYECKU X IIPOIIECCOB
Ha OpraHK3M YeJIOBEKa U IPUPOAHYIO CPELy;

pasBUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIJICKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaroMXcs: CHOCOOHOCTH CaMOCTOSITENBbHO IpHOOpeTaTh HOBBIE 3HAHMUS IO XUMHH B

COOTBETCTBHH C )KH3HECHHBIMH ITOTPEOHOCTSIMH, UCITOIH30BaTh COBPEMEHHBIC MH(POPMAITHOHHBIC
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TEXHOJIOTUU Ui MOUCKA U aHanu3a y4eOHOHM M HaydHO-TOMYJIApHOM MHGOPMAlUK XMMHUYECKOTO
COJIEpKAHUS;

dopMUpOBaHUE U pa3BUTHE Y 00 yJarO I XCS1 aCCOIIMATUBHOTO M JIOTUYECKOTO MBI LIUICHHUS,
Ha0JIt0/1aTeIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH IIAHKPOBAHUU U TIPOBECHUH XUMHYECKOTO IKCTIEPUMEHTA;

BOCMHUTaHWE y OOyJarommMXcsi YOSKIEHHOCTH B TYMAaHHCTHYECKOW HaIPaBJICHHOCTH
XM, €€ BaXHOW POJIM B  pEHICHUH  TJIO0ATBHBIX MpoOJeM  palMOHAIBLHOTO
MPUPOJOIONb30BAHUS, MOMOJHEHHUSI PHEPreTUYECKUX PECYPCOB M COXPAaHEHHS IMPUPOIHOIO
paBHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpPEe)KHOTO OTHOIICHHS K TPHUPOAC M CBOEMY
3I0POBBIO, a TAKKE MPUOOPETEHHUsI OMNbITA UCIOIb30BAHUS MOTYUYEHHBIX 3HAHUN JUISl TIPUHATHUS
TPaMOTHBIX PEIICHUH B CUTYAIIUSX, CBSI3AHHBIX C XUMHUYCCKUMU SBIICHUSIMU.

B ydebGHOM miane cpemHero obiero odpasoBanus mpeaMeT «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 00mactu «EcTecTBEeHHO-HaydYHbBIE TPEAMETHD».

OO0mee yuCIIO Y4acoB, OTBEACHHBIX ISl U3YYCHHS] XUMUU, HAa 0a30BOM YpOBHE CPETHETO
obmero obpazoBanus, coctaBisgeT 68 yacoB: B 10 kimacce — 34 uvaca (1 ywac B Hememo), B 11
ki1acce — 34 vaca (1 ygac B Henmento) + 68 yacoB mo BeIOOpy B 10 kmacce — 34 yvaca (1 gac B
Henento), B 11 xracce — 34 yaca (1 yac B Henenmo).



COJEPKAHUME OBYYEHMUA
10 KJIACC
OPT AHUYECKASA XUMUA

TeopeTHyeckne 0CHOBBLI OpPraHu4eCKOM XUMUM

IIpenMer opraHMYeCcKOM XUMHM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepualioB. Teopus cTpoeHusa opranndecku x coequHenuid A. M. bytieposa,
e€ ocHoBHble MoJoxeHus. CTpykrypHble (GOPMYIIbI OpPraHMYECKUX BELIECTB. [omonorus,
n30MepHUsl. XMMHUYECKasl CBSI3b B OPTaHUUYECKHU X COETUHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[lpencraBnenne o  KiaccupuKaMu  OpraHMyeckux  BemectB.  HomeHkmaTypa
OpraHUYECKHX COCIMHEHHI (CHUCTeMaThuecKas) W TpUBHUAJbHbIE Ha3BaHUS BaXHEHIMX
MpEACTAaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

OKcrepuMEHTalbHbIE METO/IbI U3Y4EHUsI BEUIECTB M UX MPEBpAIEHUN: 03HAKOMIIEHHUE C
oOpasliaMi OpraHMYecKMX BEIIECTB M MaTepuajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpraHMYECKMX BEILECTB, HaOJIOJIEHHE W ONHUCAaHHE JEMOHCTPAlMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuM (IJIaBjeHHEe, OOYIIIMBaHUE U TOPEHNUE).

YriaeBogopoabl

ANKaHBI: COCTaB U CTPOEHHE, I'OMOJOTMYECKMU psa. MeraH M 3TaH — mnpocrelnme
MpEICTAaBUTENN AallkaHOB: (pU3MYecKue M XUMUYECKHE CBONCTBA (peakiuH 3aMelleHUus U
TOPEHMS), HAXOXKAECHHUE B IPUPO/IE, TOJYUEHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAll. DTUJIEH U NPONUJIEH — NPOCTEHIIIE
NPEICTaBUTENN AaJIKeHOB: (U3MYECKHMEe W XUMHUYECKHE CBOHCTBa (peakiuu TUJIpUPOBAHMUS,
raJOTeHUPOBAHMS, THIpaTallu, OKUCICHUS U MTOJIMMEPU3ALINN ), TOJyYEHUE U IPUMEHEHHE.

Ankamuensl: OyragueH-1,3 u mMeTunOyraaueH-1,3: cTpoeHue, BaXHEHIME XUMHYECKHE
cBolicTBa (peakuus noauMepusaimn). [loayueHrne cMHTETHYECKOTO KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTpPOEHHUS, TOMOJIOTMYECKMH psa. AueTwieH —
MpOCTEHIIMI TPEICTaBUTENb AIKHHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XMMHYECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TATIOTEHUPOBAHU S, THAPATALUH, TOPEHHUS), TOTYICHUE U IPUMEHEHHE.

Apensl. beHzon: cocraB, cTpoeHHE, (PU3MYECKHUE M XUMHYECKHE CBOMCTBA (pEaKmuu
raJJOTEHUPOBAHUS U HUTPOBaHUA), MOJYyYEHHME U INpUMEHEHue. Tonyon. cocmas, cmpoeHue,
Quszuueckue u xumuieckue c80UCMBEA (peaxkyuu 2ai02eHUPoO8aHUs U HUMPOBAHUs), NoIyYeHue U
npumenenue. TOKCHMYHOCTH apeHOB. ['eHeTmueckass CBsI3b MEXAY  YINIEBOAOPOJAaMH,
NpUHAAIEKAIMMEI K Pa3IMYHbIM KJIaccaMm.

[IpuponHble UCTOYHUKU YIIIEBOJOPONIOB. [IpupoaHblil ra3 U momyTHbIe HEe(PTSIHbIE Ta3bl.
Hedre m e€ mpoucxoxnenne. CrmocoObl miepepaboTkii He(TH: TMEpPEeroHka, KPEKUHT
(TepMHUeCKUH, KaTaIUTUUECKH ), Tuponu3. [Iponykrel nepepaboTku Hepru, UX MPUMEHEHUE B
POMBIIUIEHHOCTH U B ObITY. KaMeHHBII yroib U IPOAYKTHI €T0 repepaboTKy.

OKCIIEpUMEHTaIbHBIE METOJIbl U3y4EHUS BEIIECTB M UX IPEBPAILEHUN : 03HAKOMIIEHUE C
oOpa3iamu IjiactMacc, KaydykoB U pe3uHbl, koiuekuun «Hedre» u «Yronby», MojenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEICHUE IPAKTUYECKOW pabOoTHI:
MOJIY4YE€HHUE 3TUJIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaumn.



Beluncnenus mo ypaBHEHHMIO XMMHUYECKOM peakuuu (macchl, 00bE€Ma, KOJIMYeCTBa
UCXOJHOTO BEILNECTBA WJIM TMPOAYKTAa PEAKIUU IO H3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MJIU MPOIYKTOB PEAKIIUN).

Kucnopoacoaepxanme oprannyeckue coeJHHe HUSA

[lpenenvHble OJHOATOMHBIE CIUPTHI. METaHON M 3TAHON: CTpPOEHUE, (PUINUYECKHE H
XMMUYECKHE CBOMCTBa (peakiuu C aKTHUBHBIMU METAJUIAMU, TaJOr€HOBOAOPOJAaMH, TOpEHHUE),
IpUMEHEHHE. BonOpoIHbIE CBA3M MEXKIY MOJIEKYJIaMU CIUPTOB. JIeHCTBHE METaHOJIA U OTaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHOroaTroMHBIC CIUPTHL. DTAJICHIIUKONb W TIUICPUH: CTPOCHHE, (QU3NYECKue U
XMMUYECKHE CBOMCTBA (B3aMMO/ICHCTBHE CO IMIETIOYHBIMU METAJUIAMU, KaueCTBEHHAS PEaKIUsl Ha
MHOTOAaTOMHbIE crnupTthl). JlelictBue Ha opraHu3M uyenoBeka. [IpuMeHeHue IMuLepuHa U
STUJICHTJIUKOJIS.

@deHoN: CTpOEHHE MOJEKY/bl, (PU3NYECKUe U XUMHYECKHe CBOWCTBA. TOKCHYHOCTH
¢enona. [Ipumenenue peHomna.

Anpneruapl U kemowvl. DopManbleruj, aleTaabIerull: CTpOeHHe, (QU3UUYECKUEe U
XAMHYECKHE CBOWCTBA (pEaKIMM OKHCICHHS W BOCCTAHOBJICHHS, Kau€CTBEHHBIC PEAKIUH),
MOJIy4eHUE U TTPUMEHEHUE.

OnHOOCHOBHBIE MpeeibHbIe KapOOHOBBIE KUCIOTHl. MypaBbHHAs U yYKCYCHAs! KUCIIOTHI:
CTpoeHUuEe, PU3NUECKUE U XUMUYIECKHE CBOMCTBA (CBOMCTBA, OOIMeE AJIs Klacca KUCIIOT, PeaKIus
sTepuduKaluu), MoilydeHrue U mpuMeHeHne. CTeapuHOBas M OJIGMHOBAs KHUCIOTHI Kak
MPEACTAaBUTENN BBHICIIMX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIIEE IEUCTBUE.

Crnoxnble 2(UpHl KaK MPOU3BOJAHBIC KApOOHOBBIX KUCIOT. [MAPOIN3 CIOXHBIX 3 (PUpPOB.
Kupsl. 'naponus xupos. [Ipumenenue xupoB. bruonornueckas poib )KUpPOB.

VYrieBospl: cocTaB, Kiaccu GuKamus yriieBoa0B (MOHO-, TU- U TTorcaxapu bl ). [roko3a —
IpOCTEHIMI MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYINbI, (M3UYECKHME U XMUMHYECKUE
cBoiicTBa (B3aumozeiictBue ¢ runapokcugoM wmenu(ll), okucrneHue aMMHA4YHBIM PacTBOPOM
okcuyma cepedpa(l), BoccTaHOBiIEHHE, OpOKEHHE TIJIFOKO3bl), HAXOXKJICHHE B IPUPOJE,
npuMeHeHne, ononorndeckas posib. @otocuHTes. OPyKTO3a KaK M30MEpP TITFOKO3BI.

Kpaxman u nemniono3a kak npupoHbie moauMepbl. CTpoeHrne Kpaxmana U IeJUTIONO03bI.
®du3nueckre 1 XMMHUYECKUE CBOMCTBA KpaxMaia (TMApoJiu3, KAUeCTBEHHAs peaklus C HOJ0M).

DKCIepUMEHTAIbHBIE METObl W3Y4deHHUs BEIIECTB M WX MNPEBpallcHUN: MPOBEICHUE,
HaOIOJICHUE U OINHMCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC
peaKkiuuy OJHOATOMHBIX CHHUPTOB (OKHciIeHHe dTaHona okcuaoMm wmenu(ll)), MHOrOaTOMHBIX
CIUPTOB (B3auMoJeiicTBUe ruiepuHa ¢ ruapokcuaom wmeau(ll)), anpaernmoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuga cepebpa(l) m ruapokcumom wmeau(ll), B3ammomelicTBue
KpaxMaja ¢ HOJOM), MPOBEIEHUE IPAKTUUECKON paboThl: CBOWCTBAa pacTBOpa YKCYCHOM
KUCJIOTHI.

Pacuérnbie 3amaun.

Bbrunicnenus 1Mo ypaBHEHHI0O XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIIECTBA WM MPOJYKTa PEAKIUU O HM3BECTHBIM Macce, O0BbEMY, KOIHYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB MJIN MPOIYKTOB PEAKIIUN).

AzoTcozaepkalpe OpraHu4ecKue COeqMHEHU .

AMUHOKHCIOTHI Kak aMmoTepHble oOpranudeckue coeauHeHus. Dusmdeckue U
XMMUYECKHE CBOICTBA aMHUHOKUCIOT (Ha MpuMepe INHIMHA). buonornueckoe 3HaueHue
aMUHOKUCIOT. [lenTusl.



benku kak IpUpPOAHBIE BBICOKOMOJEKYISPHBIE coenuHeHMsA. IlepBuyHas, BTOpHYHAA U
TpPEeTUYHAst CTPYKTypa OelkoB. XUMHYECKHE CBOMCTBA OEJKOB: TUIPOIHU3, ICHATYypalus,
KaueCTBEHHbIE PEaKIMH Ha OENIKH.

OKCIepUMEHTAIBHBIE METOJbl M3YyYEeHHs BEINECTB M WX IpEBpalieHUi: HaOmMoneHue u
ONMCaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypalus OENKOB INpU HarpeBaHWU, IBETHBIC
peakium OEIKOB.

BricokoMoJIe Ky IsIpHbIE COeIMHEe HUS

OCHOBHBIE TIOHATHS XMMHUU BBICOKOMOJIEKYISPHBIX COCAMHEHUN: MOHOMED, IOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb IOJMMEpU3ALMU, CpenHsd MojeKyspHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COSIMHEHU N — ITOJIMMEPU3ALIUS U IIOJIMKOHICH CaLHsL.

DKcrepuMeHTalbHbIE METO/IbI U3Y4EHUSl BELIECTB M UX MPEBpAIEHUI: 03HAKOMIIEHUE C
o0pasiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpenMeTHbIE CBSI3U.

Peanu3zanus MexXnpeIMETHBIX CBSI3el MpU U3YydeHUHU opraHuyeckodl xumuu B 10 xmacce
OCYILECTBIIICTCA Yepe3 MCIONb30BaHUE KaK OOIMX €CTeCTBEHHO-HAy4HbIX IHOHSTUH, TaK U
MOHATHH, ABJSIOMIMXCS] CHCTEMHBIMHU JIJIS1 OT/AETIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIIA.

OO6ume ecrecTBEHHO-HAyyHble MOHSTHS: SBJICHHME, HAyuyHbI (akKT, rumoresa, 3aKoH,
TEOpHs, aHaIW3, CHUHTE3, KIaccu(uKalus, MepUOJUYHOCTb, HaOIIOAEHUEe, W3MEpPEHHUE,
IKCIIEPUMEHT, MOJIEIIUPOBAHHUE.

du3snka: MaTepus, SJHEPIUs, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBa, (PM3MYECKUE BETUYMHBI M €IUHHIIbI
UX U3MEPEHU .

buonorus: xnerka, opranusM, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (POTOCHHTES,
OMOJIOTMYECKN aKTUBHBIE BEIeCTBA (OETIKU, YITIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadusi: MuHepabl, TOpHbIE TOPOIbI, IIOJIE3HBIE HCKOIIaeMbl€, TOIINBO, PECYPCHI.

TexHoorus: MU IEBbIE MPOILYKThI, OCHOBHI PAalMOHAJIBLHOIO MUTAHUS, MOIOIE CPE/CTBA,
JIEKAPCTBEHHBIE M KOCMETHYECKHUE MPENapaTsl, MaTEpUaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUY ECKAA XUMUA

TeopeTnyeckne 0CHOBbI XMMHMH

XUMHUYECKHM 3yieMeHT. AToM. Snpo aTtoma, H30TONbl. OJEKTPOHHAs 000JI0UKa.
DHepreTHuecKre ypoBHH, MOLYPOBHU. ATOMHBIE OpOUTau, S-, P-, d- smemenTh. OcOOECHHOCTH
pacrnpenesieHus 3JIEKTPOHOB 110 OpOUTANISIM B aToMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
DINeKTpoHHas KOH (pUrypanus aToMOB.

Ileppnonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux snemeHToB I .
MengeneeBa. CBs3p NEpPUOIMYECKOTO 3akoHa U [lepuoauyeckoil CHUCTEMBI XMMHUYECKH X
snemeHToB [l. 1. MeHpeneeBa ¢ COBPEMEHHON TEOpPUEH CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHUYECKHX JIIEMEHTOB M 00pa3yeMbIX UMHU MPOCTBIX U CIIOKHBIX BEIIECTB
10 TPYNIIaM U NepUoJiaM. 3Ha4€HHUE TEPUOANYECKOrO 3aKOHA B Pa3BUTUU HAYKH.

CtpoeHnue BemecTBa. XUMHUYECKash CBsi3b. BuJbl XUMUYECKON CBS3U (KOBaJEHTHAas
HeNoJisipHasi W TOJspHas, MOHHAs, MeTalandeckas). MexaHu3Mbl 00pa3oBaHHUs KOBaJCHTHON
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XAMHYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIA). BomopoaHas cBs3b. BaneHTHOCTS.
DyeKTpooTpuLiaTesbHOCTh. CTeneHb okuciieHus. OHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYIIIPHOTO M HEMOJEKYJISPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BELIECTBA. TWUMBl KPUCTAUIMYECKMX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUINYECKON PELIETKHU.

[Tonsitne o aucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast 10
BEILECTBA B PACTBOPE.

Knmaccudukanuss HeopraHMYecKMX coenuHeHui. HoMeHkmaTypa HEOpraHMYECKH X
BEIECTB. ['eHeTHueckass CBs3b HEOPTaHUYECKUX BEIECTB, MPUHAVICKANMX K Pa3IuyHbIM
KJ1acCaM.

Xumunueckas peakuus. Knaccupukanuss XUMHYECKUX pEaKUMH B HEOPTaHUYECKOH U
OPTaHUYECKOM XMMHH. 3aKOH COXPAHEHHUsI MAcChl BEILECTB, 3aKOH COXPAHEHUs U MPEeBpaIlCHUS
SHEPIUH TIPU XUMHUYECKUX PEAKIUSIX.

CxopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3lIM4HbIX (pakTopoB. OOpaTHMbIE peakiuu.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIHSIONME HAa COCTOSSHUE XUMHUYECKOTO PAaBHOBECHSL.
[Tpunnun Jle [larense.

Onekrponutuueckas auccoruanus. CunbHele U crnadble d1eKTponuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB : KMCIAsl, HEUTpabHas, IEI0YHas.

OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

DKCEepUMEHTAIbHBIE METOAbl W3Y4YCHHs BEIIECTB M UX MPEBPAILCHUM: JEMOHCTpaLUs
tabmun «[lepuoanueckasi cucrema xumuueckux siaemeHToB J[. M. MenneneeBa», u3ydeHue
MOJIeNel KPUCTALIUYECKHX PEHIETOK, HaONI0JeHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMNBITOB (pa3loKEeHUE MEpPOKCHIa BOJOPOAAa B MPUCYTCTBUU KaTaiau3aTopa,
ONpeNeNeHue Cpebl PACTBOPOB BEILIECTB C MOMOIIBI0 YHHUBEPCATLHOTO MHIMKATOPA, peaKIUuU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUYECKON paboThl «BiusHUE pa3TuuHbBIX (AKTOPOB Ha
CKOPOCTb XUMHYECKON PEAKIIUN.

PacuéTtHbie 3amaumn.

PacuéTel mo ypaBHEHUSIM XUMHUYECKH X PEAKIU, B TOM YK CIIE TEPMOXUMHUIECKAE PACUETHI,
pacy€Thl C UCMOIB30BAHUEM MTOHSTUS «MACCOBAsI 10JIs1 BEILIECTBA.

Heoprannueckasi XuMmusi

Hemeramnel. Ilonoxenue HemerauioB B llepuoguueckoil cuUCTEME XUMHMYECKUX
snemenTtoB J[. M. MenpaeneeBa u OCOOCHHOCTH cTpoeHUsI aTomMoB. (DHU3MYECKHE CBOWMCTBA
HEMETAJIOB. AJJIOTPOIHS HEMETAJUIOB (Ha IpUMepe KUCIopoa, cepsl, Gocdopa u yriaepona).

XUMHYECKHE CBOICTBAa Ba)KHEWIIMX HEMETANIOB (TaJIoTeHOB, Cepbl, azoTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COeIMHEHUN (OKCHIOB, KHUCIOPOICOIepKALM X KUCIIOT, BOAOPOIHBIX
COCMHECHUM ).

[IpumeHeHre BaXXHEMIIIMX HEMETAJUIOB U KX COCIMHECHU M.

Mertamsl. [lonoxenne MeraioB B [lepuoandeckoii cucreMe XMMHUYECKUX AJIEMEHTOB /JI.
N. Menneneea. OCOOEHHOCTH CTPOCHHS 3JEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. Obume
¢usnueckue cpoiicTBa MeTauioB. CIulaBbl METAIOB. DJEKTPOXUMUUECKUI DSl HAMpsHKEHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXHEHIIMX METAIIOB (HATpWH, KA, KaJdbl[Mi, MarHuu,
ATIOMUHUM, ITUHK, XPOM, JKeJI€30, ME/b) U UX COCAMHEHU.

OOume criocoObl moaydeHust MeTalsioB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCEePUMEHTAIbHBIE METOABl HM3Yy4CHHUSI BEIIECTB WU WX TMPEBPAICHUN: HM3Y4CHHE
KOJUTEKIIMU «MeTallibl U CIIaBhI», OOpPa3lOB HEMETAJUIOB, pEIeHHWE ASKCIEPUMEHTATBHBIX

9



3ama4, HAOMIOJEHWE W  ONHCAaHWE JCMOHCTPAllMOHHBIX M JIA0OPATOPHBIX  OMBITOB
(B3auMOJICHiCTBUE TUJPOKCHIA AIIOMUHHS C PAaCTBOpPaMH KHUCJIOT U IIEJIOYeH, KauyeCTBEHHBIE
pEeaKIIi Ha KAaTHOHBI METAJIJIIOB).

PacuéTtHbie 3agaun.

Pacuérbl maccel BemecTBa mid 00BEMa Ta3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce UM 00bEMY OJHOTO W3 YJACTBYIOIMX B PEAKIIMHU BEIIECTB, pacuéThl Macchl (00BEMa,
KOJINYECTBA BELIECTBA) IPOJIYKTOB PEAKIIMU, €CTTU OJHO U3 BEILIECTB UMEET TPUMECH.

XuMHA ¥ KU3Hb

Posib xuiMuu B 00ECIICUEHUH IKOJIOTHIECKOM, YHEPTeTHICCKOW 1 TTUIICBON 0€301acHOCTH,
pa3BUTUU MenuuuHbl. [loHsATHE O HaydyHBIX METO/JaX MO3HAHMUS BEUIECTB U XUMHYECKH X
peaKuuid.

[lpencraBnenuss 00 O0OUMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO TMOMYyYeHHS
Ba)KHENIIINX BEIECTB.

UenoBek B MHpPE BEIIECTB M MaTEPHAIOB: BaXKHEUIIME CTPOUTEIbHBIE MAaTEpPHUAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPacKud, CTEKIO, KepaMHKa, MaTepualbl ISl AJICKTPOHUKH,
HaHOMAaTepHUaJbl, OPTaHUYECKUE U MUHEPATIbHBIE YIOOpEHHSI.

XuMHsL U 30pOBbE YETIOBEKA: IMpaBHUia HMCIOJIb30BAHMUS JIEKAPCTBEHHBIX IpENaparos,
npaBua 0€30MacCHOTO UCIIOIL30BaHUS MTPEMapaToB OBITOBOM XMMHU B TTIOBCETHEBHOW JKM3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanus MeXnpeIMeTHBIX CB3EH MPH U3YUYEHHUH OOINeH W HEOPTaHUYECKOH XUMHU B
11 wiacce oCyIIECTBISAETCS Yepe3 MCIOIb30BAHUE KaK OOIIM X €CTECTBEHHO-HAYUYHBIX TTOHATUM,
TaK U MOHSATUHN, SBIISIOLUMXCA CUCTEMHBIMU JIJISl OTACIbHBIX MPEIMETOB €CTECTBEHHO -HAYYHOTO
IIMKIIA.

OOume ecTecTBEHHO-HAyYHBbIC MOHATHS: HAydHbIH (akT, TUMOTE3a, 3aKOH, TEOPHS,
aHaju3, CHUHTE3, Kaccuu Karus, MePUOINYHOCTb, HaOMIOJIEHWE,  DKCTIIEPUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, SIBJICHHE.

®dusnka: mMarepus, SHEpPrHs, Macca, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HU30TOI,
PaaoaKTUBHOCTh, MOJICKYJa, YHEPTETUUCCKAN ypOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHHME BEIIECTBa, (M3MUECKHIE BEIMUMHBI U SIUHHIIBI UX U3MEPEHHUS, CKOPOCTh.

buonorus: xierka, OpraHW3M, 3KOocHcTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEINECTB B OPTaHU3ME.

['eorpadusi: MUHEpaJIbl, TOPHBIE TTOPO/IbI, OJE3HBIE HCKOMIAEMbI€, TOILTUBO, PECYPCHI.

Texuomorus: XUMHYECKAS MPOMBILITIEHHOCTH, METaTypTHs, MIPOU3BOJICTBO
CTPOUTEINIbHBIX MaTepHuaios, CEIIbCKO XO3SIICTBEHHOE MIPOU3BOJICTBO, MHUILICBast
MPOMBINTIEHHOCTh, (apMarleBTHYECKass MPOMBINUICHHOCTh, IPOU3BOJICTBO KOCMETHYECKH X
npenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.
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INDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOITPAMMLI 110 XMMHWHW HA
BA30BOM YPOBHE CPEAHEI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3ylnbTaTaM OCBOSHHS OO0 YJaro MUMUCS
MpOTpPaMM CpeaHEero o0Iero oopa3oBaHusl (IMYHOCTHBIM, METAMPEIMETHBIM U TPEAMETHBIM).
Hayuno-metoaudeckoil OCHOBOW [Uisi pa3paOOTKU TJIAHUPYEMBIX Pe3ylIbTaTOB OCBOCHUS
[porpaMM CpeAHero 00111ero 00pa3zoBaHus ABJSETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBMU € CHCTEMHO-JIEATEIBHOCTHBIM TOAXOIOM B CTPYKTYpPE JHMYHOCTHBIX
pe3ylIbTaTOB OCBOEHUs IpeaMera «XUMHS» Ha YpOBHE CpeaHero olmero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIOIIME COCTABJISIFO LIUE:

OCO3HaHHE OOYJAIOIMMHUCS POCCHICKONW TpakJaHCKONW HACHTHMYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSATEITFHOCTH M CAMOOIIPEICIICHHIO;

HaJM4Khe MOTHBAIMU K O0y4ECHHIO;

1[eJICHAPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOSXKIEHHH JTHMYHOCTH Ha OCHOBE KIIOUEBBIX
[IEHHOCTEH U MCTOPHUYECKHX TPATUIUI 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYJalOUMXCS PYKOBOJCTBOBATHCS B CBOEU JACSTEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMHA ~ YCTAHOBKAMH, TMPUCYIIMMH IIEJOCTHOH CHCTEME XUMHYECKOTO
o0Opa3oBaHus;

HaJM4he PABOCO3HAHUS HKOJOTHYECKOM KYJIBTYPHl U CIOCOOHOCTH CTaBUTh IIENH U
CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOEHMS MpeaMera «XUMHSD» JOCTUTAKOTCS B E€AUHCTBE
y4eOHOM W BOCIUTATEIBHOM JCATEIBHOCTH B COOTBETCTBMM C T'YMaHUCTHYECKUMHU,
COLIMOKYIbTYPHBIMHU, J1yXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM W HUJ€AJIaMH POCCHUIICKOTO
TPaXIAHCKOTO OOIEeCTBa, TPUHITHIMA B OOIIECTBE HOPMaMH W TPaBUJIAMU TIOBEICHUS,
CIOCOOCTBYIOIIIMMHE TIPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHHS
JUYHOCTU OOYYAIOIIH XCH.

JIM9HOCTHBIC PE3yTbTaThl OCBOCHUS IpeaMeTa «XUMHUsD» OTPaKarT CHOPMUPOBAHHOCTH
OMbITa TIO3HABATENIPHOM W TMPAKTHYECKOW MAEATENIBHOCTH OOydalommXxcs M0 peaau3aluu
MPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH

1) rpa:x1aHCKOr0 BOCIINTAHMA .

0CO3HaHMS 00yJarO UMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TIPABOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAaxX M MpaBHIAX MEXKIMYHOCTHBIX OTHOIICHUU B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOUW TBOPUYECKOW JESITEIHHOCTH MPH CO3aHUN YUEOHBIX TPOEKTOB,
peleHny y4eOHBIX U TTO3HABATENbHbIX 33/1a4, BBIMOJTHEHUN XUMHUYECKUX 3 KCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTU X
MIPH aHAJIM3€ Pa3INYHBIX BUJOB YUeOHOMU JesITeIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHHUA :

LIEHHOCTHOTO OTHOILEHHS K HCTOPUYECKOMY M HAaydHOMY HAacCJeIWI0 OTeUYEeCTBEHHOMU
XUMUY;

YBOKEHUSI K TPOILIECCy TBOPYECTBA B OOIACTH TEOPUU W TMPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHMIKEHUS HAyKd €CTh PEe3YNbTaT IMTEIbHBIX HAONIOJICHUH,

KpPOIIOTJIIMBBIX SKCIEPUMCHTAJIbHBIX ITOUCKOB, ITOCTOSAHHOI'O Tpyda y‘IéHI)IX N IPAKTUKOB;
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MHTEpeca U I[I03HABaTeJbHBIX MOTHMBOB B IIOJYYEHUM U TOCIEAYIOIIEM aHau3e
uH(OpMaIUU O EPEIOBBIX TOCTUKEHHIX COBPEMEHHON OTEYECTBEHHON XHUMHH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUECKOTO TOBEIACHMUS;

CIIOCOOHOCTH OILICHMBATh CHUTYyallMH, CBS3aHHBIE C XUMHUYECKUMU SIBICHUSIMH, U
NPUHAMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh Ha MOpPaIbHO-HPAaBCTBEHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEJEHHE M MOCTYIIKH CBOMX TOBAapuUIEH C MO3ULMI
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUIA STUX MIOCTYIIKOB;

4) popMupoBaHus KyJIbTY Pbl 310POB bsi:

MOHMMaHHUS LIEHHOCTEH 310poBOro M Oe3omacHoro oOpasa >KU3HU, HEOO0XOAMMOCTH
OTBETCTBEHHOIO OTHOILEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHYECKOMY 3/10POBBIO;

coOmroieHnst mpaBuil 6e30MacHOro OOpaIieHus C BEMIeCTBAaMU B OBITY, TOBCEIHEBHOMU
JKU3HH U B TPYIOBOU JICATEIIEHOCTH;

MOHMMAHHUSl IIEHHOCTH TPaBUJ HMHIUBUIYaIbHOTO U KOJJIEKTUBHOTO 0€30I1acHOro
MOBEJCHUS B CUTYAlUSIX, YTPOKAIO X 3I0POBBIO U KHU3HHU JIIOJEH;

OCO3HAHMS TIOCNEACTBUU W HENMPUATUS BPEIHBIX MPUBBIUEK (YIOTPEeOJICHHS ANKOTOJs,
HapKOTHKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHUSL:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIEIOBATENbCKOM JEATENbHOCTH,
0OIIECTBEHHO IMOJIE3HON, TBOPUECKON U JPYIU X BUJAX IEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4acTHe B pEIICHHH MPAKTUYECKUX 3a]ad COIUaIbHOU
HaIPaBJICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI );

MHTEpeca K MPAKTHYECKOMY M3Y4EHHIO MpoQeccuil pasIuvHOro poja, B TOM 4YHCIE Ha
OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUH;

YBaKEHUSI K TPYAY, JIOJSIM TPYAA U PE3yabTaTaM TPYIOBOM NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHAYaTbHOW TPACKTOPUU OOpa30BaHUs,
Oynyuieil npodeccun U peaar3alud COOCTBEHHBIX )KM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIOCOOHOCTEH K XMMHH, UHTEPECOB U TOTpeOHOCTEl 0011IeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUA:

HKOJIOTUYECKH 1€1eCO00pPa3HOro OTHOIICHUS K MPUPOJIE, KAK HCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

IIOHMMaHHS I7100aJIbHOTO XapaKrepa 3KOJOTMYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MIPUPOJHON U COLUAIIBHON CPEJIbL;

OCO3HaHMS HEOOXOIMMOCTH UCIIOIb30BaHUS TOCTHXKEHUN XUMHU JIJIsl PELeHUsI BOIIPOCOB
palMOHANIBHOIO IPUPOIOI0Ib30BAHMS;

AKTUBHOTO HENPUATHSA ACHCTBUM, NMPUHOCIIMX BPEJ OKpYXKAIOIIEH MNPUPOIHOU cpene,
YMEHHUS MPOTHO3UPOBATH HEOIArONpPHUATHBIE SKOJOTMYECKUE TOCIEACTBUS MPEAIPUHUMAEMBIX
JIENCTBUH U IIPEAOTBPALLATD UX;

HaJM4Msl Pa3BUTOIO SKOJOTMYECKOTO MBINUICHUS, HKOJIOTMYECKON KYyIbTYphl, ONBITA
NESTeTbHOCTA  DKOJOTMYECKOHW HANpaBICHHOCTH, YMEHHUS pPYKOBOJICTBOBATHCS WMH B
MI03HABATEJIbHOW, KOMMYHHKATUBHOW U COIIMAIBHOM MPAKTUKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTUBOCTOSITH UJICOJIOTHH XeMO (poOnH;

7) UeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;
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MOHMMaHHS cleuM(DUKY XUMHU KaK HayKd, OCO3HaHUsS €€ poiaud B (OPMHUPOBAHUU
paInMoOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JJaHUHU I[EIOCTHOTO TPEJICTABICHUS 00 OKPYXKAFO ILEM
MHUpE KaK O €IUHCTBE MPHUPOJbl U YEIOBEKa, B MO3HAHMHU NPUPOAHBIX 3aKOHOMEPHOCTEH H
pelieHuu mpoodsieM COXpaHEHUsI MPUPOIHOTO PaBHOBECHS;

YOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHW JJIs COBPEMEHHOW IMBHIIM3AIMU: B €€
T'yMaHUCTUYECKON HampaBJICHHOCTH M Ba)XHOM POJM B CO3JAaHUM HOBOM 0a3bl MaTepuaIbHOM
KYJIBTYPBI, PEIICHUH TIO0ATBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBO,
SHEPreTUYECKON, THUINEBOM ¢ OSKOJOTHYECKOW OE30MacHOCTH, B PAa3BUTHU MEIUIIUHBI,
00eCrieYeHN M YCIOBUH YCICIIHOTO TPYJAA U IKOJIOTHYECKH KOMQPOPTHOH JKU3HU KAXKIOTO WICHA
o0111ecTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB TIO3HAHWS,
UCIIOJIB3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BATh IMOTydaeMble 3HAHUS IS
aHaju3a U OOBSCHEHMS SIBJICHHH OKPYKAIOIIETO MHUpPAa W MPOUCXOMANMX B HEM H3MEHECHHUM,
YMEHUS JeNaTh 000CHOBaHHBIC 3aKTIOYCHUS HA OCHOBE HAYYHBIX (JAKTOB U UMEIOIIIMXC ST JAHHBIX
C L€JIbI0 MTOTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITENIEHO MCIIOIB30BATh XUMUUECKUE 3HAHUS I PEIICHUsI TpodiieM
B peaJbHBIX )KU3HEHHBIX CUTYaIUX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATENBCKON AESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHUM 1O XUMHUM B COOTBETCTBUU C IKU3HEHHBIMHU
nOTPeOHOCTSMU;

MHTEpeca K OCOOCHHOCTSM Tpyda B pa3NmuuHbIX cdepax mnpodeccrnoHanbHOU
JIESITEIIBHOCTH.

METANNPEAMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3ylnbTaTbl OCBOGHHS y4eOHOro ImnpeaMera «XUMHS» Ha YpPOBHE
cpeaHero o01ero oopa3oBaHus BKIIOYAIOT

3HaYuMBbIe TSI (GOPMUPOBAHUSI MUPOBO33PEHHS OOYUJAIOMMXCS MEXKIUCIUIIITHHAPHBIE
(MeXTpeIMETHBIC) OO MICHAYIHBIE MTOHSTHSI, OTPAKAIO I E I[EIOCTHOCTh HAYYHOU KapTHHBI MUpa
U cnenu@uKy METO0B IMO3HAHMUS, UCIIOIh3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPTrus, SIBJICHHE, MPOIECC, CUCTEMa, HAyYHBIM (aKT, MPUHILINI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUsl, UCCIIeIOBaHNE, HAOIIOICHUE, H3MEPEHIE, SKCIIEPUMEHT H JIPYTHE);

VHUBEpCaJbHblE  yuyeOHble  JAelcTBUS  (MO3HABaTEeNbHbIE,  KOMMYHUKATHBHBIE,
peryinsaTuBHbIe), oOecneunBaonme GopMUpOBaHUE (PYHKIMOHAIBHOM TI'PAaMOTHOCTH H
COLIMAJIbHON KOMITETEHIIMU 00yJarOIM XCs;

CIIOCOOHOCTh  OOYJarOImMXCsl ~ HCMOJIb30BaTh  OCBOCHHBIC  MEXKIUCIHUILIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWS WM YHUBEPCAIbHBIC Yy4eOHBIC ICHCTBUS B TO3HABATEIBHOU U
COLIMAJIbHOM MpaKTHKE.

MeranpeaMeTHbIe Pe3YAbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YUCOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISATUBHBIMU JI€HCTBHUSIMH.

OBJ1ajieHNe YHUBEPCAJIBLHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH /1€ ICTBUSIMU:

1) 6a3oBbIe Joruveckue JIeMcTBUS:

CaMoCTOSITENbHO (OPMYIUPOBATh M aKTyalIU3UpOBaTh MpoOieMy, BCECTOPOHHE €&
paccMaTpuBarh;

OTpENENATh I1IeU JeATeNIbHOCTH, 3aJlaBas MapaMmeTpbl U KPUTEPUU HX JTOCTUIKEHUS,

COOTHOCHUTD PE3YIbTAThI ACATCIIBHOCTHU C ITIOCTABJICHHBIMHU LCJISAMU
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UCIIOJIb30BaTh NP OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOIO MBINUIEHUS — BBLAEIATH
XapaKTepHbIE TPU3HAKK TOHATUH W YCTaHABIMBATh MX B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME MOHATHUS AJIs1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMSI M KPUTEPUH JUTS KIIACCH (PUKAIIMY BEIIECTB U XUMUYECKUX PEaKIIHii;

YCTaHABJIMBATh MIPUYNUHHO-CIIEICTBEHHBIE CBSI3U MEX/y U3y4aeMbIMU SBJICHUIMU;

CTPOWUTH JIOTHYECKHE PACCYXICHHS (MHAYKTUBHBIC, [ENyKTUBHBIC, I10 aHAJOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMSI B PACCMAaTPUBAEMBIX SIBJICHHSX, (OPMYIHPOBATH
BBIBO/IbI M 3aKIFOUEHUS;

IPUMEHSTh B MPOIIECCE TTO3HAHUS, HCIIONb3yeMble B XUMUU CHMBOJIMYECKAE (3HAKOBBIC)
MOJIeNH, IPeoOpa3oBbIBaTh MOJIENIbHbIE IIPECTABICHUS — XHMUYECKUHN 3HAK (CHMBOJ) 3JIEMEHTA,
xuMudeckas (GopMyna, ypaBHEHHE XWMHUYECKOW peakuud — TPU pEIIeHUH ydeOHBIX
MO3HABATEIbHBIX M MPAKTUUECKUX 3a/lad, MPUMEHSATh Ha3BaHHBIE MOJEJIbHbBIE MPEACTaBICHUS
JUTSL BBISIBIICHU ST XapaKTEPHBIX TPH3HAKOB N3y4aeMbIX BEIIIECTB U XMMHYECKHUX P CaKIIHH.

2) 6a30BbIe HCCIeN0BATEJIbCKUE AeiCTBUSI:

BJIa/IeTh OCHOBAMH METOJI0OB HAYyYHOTO IMMO3HAHHU S BELIECTB U XMMHYECKUX PEaKIIHii;

dopMynupoBaTh LEIM U 33Ja4d  HUCCIEJOBAHUSA, MCIOJb30BaTh I1OCTaBJIEHHbIE U
CaMOCTOSITENBHO C(QOPMYIUPOBAHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 opMUPOBAHMSI TUIIOTE3bI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKACHUH;

BJIAJICTh HABBIKAMH CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEICHHUS YUYCHUUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOA0M IPOILECcCa, CAaMOCTOSTEIIBHO
IPOTHO3UPOBATh €ro pe3ynbrar, QopMyaupoBaTb 00O0OLIEHUS W BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3Y/IbTATOB HCCIEIOBAHUS, COCTABIIATH OOOCHOBAHHBIA OTUYET O IpOJETIaHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOM MCCIEeI0BAaTeNbCKOM M MPOEKTHON JIesTEeNbHOCTH,
IPOSBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHUs
MPAKTUYECKHU X 33124, TPIMEHEHUIO Pa3InYHBIX METO/IOB TIO3HAHMUSL.

3) padora ¢ nad opmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHQopManuu (HaydHO-TIOMYJspHAs
JAUTepaTypa XMMHYECKOTO COJEp)KaHHUs, CIpaBOuYHble MOCOOMs, pecypchl HMHTepHeTa),
aHaJIM3UpOoBaTh MHMOPMAIMIO DPA3TUYHBIX BUJIOB M (QOPM NPEACTABICHUS, KPUTHUUYECKU
OLICHHUBATH €€ I0CTOBEPHOCTH 1 HEPOTHBOPEUYNBOCTH;

dopMynupoBaTh 3ampoCchl M NPUMEHSTh Pa3IUyYHble METOAbl IpPU IOUCKEe U OTOOpe
uH(opMaIum, He0OXOAMMOM IS BBITIOJTHEHU s YdeOHBIX 3a71a4 OTPEACIEHHOTO TUIIA;

IpHOOpeTaTh OMNBIT MCIOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3InYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIIBHO BBHIOMPATh ONTHUMAIBHYIO (OPMY IMpenCcTaBleHUs H(OpMauu (CXeMbl,
rpaduKH, THarpaMMBbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIONIb30BaTh HAYYHBIM SI3BIK B KAayecTBE CpEACTBA IMpPH paboTe € XUMHYECKOH
uHpopMarueil: MpUMEHATh MEXIpeaMeTHble ((pU3MYecKue M MaTeMaThdecKue) 3HAKu |
CUMBOJIBI, GOPMYIIbI, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BATh U MPeoO0pa30BhIBATh 3HAKOBO-CHMBOJIUYECKUE CPEJICTBA HATTISITHOCTH.

OBJaileHHe YHHBEPCAJIBHBIMH KOMMYHUMKATHBHBIMH 1€ HCTBUAMM:

33/1aBaTh BOMPOCHI IO CYIIECTBY O0OCY)KIaeMON TEMBI B XOJI€ TUAJIOTa M/MIIN AUCKYCCHH,
BBICKa3bIBaTh MJIeH, (OpPMYIUpOBATH CBOM MPEAJIOKEHHUS OTHOCUTEIIBHO BBINOJIHEHUS
MPEJI0KEHHOW 3aa4H;
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BBICTYIIaTh C TPE3CHTALMEH Pe3yJIbTaTOB IMO3HABATEIBHON HEATEILHOCTH, MOJYYCHHBIX
CaMOCTOSITEIBHO HMJIM COBMECTHO CO CBEPCTHUKAMH TIIPU BBINONHCHUH XHUMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO WCCIEJIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peaym3anuu ydeOHOTO TpoekTta W (OpPMYIHpPOBATH BBIBOJABI MO pPe3yJbTaTaM MPOBEASHHBIX
MCCIIEIOBAaHUI MYTEM COTIIACOBAHUSI TO3UIIMI B X01€ 00CYKIeHUS 1 OOMEHAa MHEHUSIMHU.

OBJ1ajieHNe YHUBEPCAJBHBIMHU PeryasiTHUBHBIMH e HCTBUSIMH:

CaMOCTOSITEIPHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO TO3HABATENBHYIO JESTEIHHOCTD,
onpenensisi e€ MeNu W 3a7ad, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaiaracMplii aIrOPUTM JICHCTBUI NMPU BBITIOJIHEHUN YUEOHBIX U HCCIICIOBATEIILCKUX 3aJ1ad,
BBIOMpATh Hanboee d3PPeKTUBHBIN CIOCOO MX PEIeHUs ¢ YIETOM MO YyICHHS HOBBIX 3HAHUHU O
BCIICCTBAX U XUMHYCCKHUX PEAKIIHIX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOEH JESTEIhHOCTH Ha OCHOBE CaMOaHaM3a |
CaMOOIICHKH.

IMPEJMETHBIE PE3YJIbTATbHI

10 KJIACC

[TpenmMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHuuecKkas XMMUsD OTPaXKaIOT:

chOpMHPOBAHHOCTh TPEJACTABJICHUA O XUMHUUYECKOM COCTaBIIAIOMIEH ECTECTBEHHO-
HAy4YHOH KapTHHBI MHpA, POJIM XHUMHH B IO3HAHUM SBJICHUH TpPUPOAbI, B (HOPMUPOBAHUH
MBIIUICHUS U KYJIbTYPhl JMYHOCTH, €€ (YHKIMOHAIBHOM TIPaMOTHOCTU, HEOOXOIMMOW st
pelIeHUs] TPAaKTUYECKUX 3aJad U DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CPELE;

BJIQZICHHE CHCTEMOM XMMHUYECKMX 3HaHWM, KOTOpas BKIIOYAET: OCHOBOIIOJArarolme
MOHATHUS (XUMHUYECKUN AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYa, BAJICHTHOCTD,
3JIEKTPOOTPULIATEILHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHas), MOJIb, MOJSIpHAas Macca, MOJIIpHBIM 00BEM,  YINIEPOJHBIM  CKEJeT,
byHKUMOHANBHAS TPYNIa, paauKal, HU30MEpHs, H30MEpbl, TOMOJOTHYECKUN psi, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOA U a30TCOJEpKale COeMHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUS OPraHUYECKU X
BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHS MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHHU; MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIME B OCHOBE IMOHWMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBJICHUH, (AKTOIOTUYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJIYYEHUHU U O€3011aCHOM HCII0JIb30BAHUN Ba)KHEHIIIMX OPraHMYECKU X BEILIECTB B OBITY
U TIPAKTHYECKON JeATeIbHOCTH YeJIOBEKa;

c(OpMUPOBAHHOCTb YMEHHI BBISBIISTH XapaKTepHbIe PU3HAKU MOHITUM, YyCTaHABINBAThH
HX B3aUMOCBS3b, HCITIOJIL30BATh COOTBCTCTBYIOIIUC MOHATUSA ITPU ONMMCAaHWUN COCTaBa, CTPOCHUA U
MpeBpallieHU OPraHuYecKuX COeTUHEHUI;

chopMHPOBAHHOCTh YMEHUW HCIOJIb30BAaTh XMMHUYECKYIO CHMBOJIUKY JJISI COCTABJICHUS
MOJIEKYIISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) OPMYST OpraHUYECKUX BEIIECTB
U YpaBHEHMI XMMHYECKMX PEaKIUi, U3roTaBIMBaTh MOJEIN MOJEKYI OPraHUYECKUX BEILIECTB
I WJTIFIOCTpAalu UX XUMHUYCCKOI0 U MPOCTPAHCTBCHHOI'O CTPOCHU A,

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAICKHOCTh M3YYEHHBIX OPraHUUYECKH X
BEIIECTB 110 HMX COCTaBy M CTPOGHUIO K ONpENeNéHHOMY KIacCy/TpyIie COeAUMHEHHM
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(yrIieBoiopo/ibl,  KHCIOPOJ W a30TCOACPKAIME  COCOUHEHHS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHHUS), MaBaTh UM Ha3BaHUs mo cucreMmatudeckoil HomeHknarype (IUPAC), a tawke
NPUBOJUTh TPUBHAIBHBIC HAa3BaHUS OT/ACIBHBIX OPraHUYECKUX BEIICCTB (ITHUIICH, MPOIHIICH,
aleTUJICH, JTUJICHTJINKONb, TIUIEepUH, (eHoy, (OpMalbIeTHJ], ameTaabJeru]l, MypaBbHHAs
KUCJIOTa, YKCYCHAasl KHUCIIOTA, OJICMHOBAs KUCJIOTA, CTEAPUHOBAS KUCIOTA, TIIOKO3a, (PYyKTO3a,
KpaxmaJ, [eJUTI0JI03a, TIIUIHH);

c(OpMUPOBAHHOCTh yYMEHHUS OMPEICNATh BUIbl XUMHUYECKOH CBSI3M B OPraHUUYECKH X
COeTMHEHUSIX (OIMHAPHBIC U KPATHHIC);

c(OPMUPOBAHHOCTh YMEHHUSI TIPUMCHSTH ITOJIOKEHUS TEOPUHM CTPOCHUSI OPTaHUYCCKUX
BenectB A. M. ByriepoBa Juisi 00bsICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHWUS; 3aKOH COXPAHCHHS MAaCChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaTh COCTaB, CTPOCHHE, (U3HYECKHE U
XAMHYECKHE CBOMCTBA THUITHYHBIX TIPEJICTABUTEIICH PA3IMUHBIX KIIACCOB OPTaHM YeCKU X BEIICCTB
(MeTaH, 3TaH, OSTHJIEH, MPOIMUJEH, aleTuiieH, Oyramuen-1,3, MermunOyraaueH-1,3, OeH3om,
METaHOJI, 3TaHOJI, ITUJICHIJIUKOJIb, TIUIEPHUH, (JCHOJ, aleTalbJerH/I, MypaBblHAs U YKCyCHAsI
KUCIIOTBI, TJIIOKO3a, Kpaxmal, IIeJUTI0JI03a, AaMHUHOYKCYCHAs KHCIIOTa), WJUTFOCTPHPOBATH
TEHETHYECKYIO CBSI3b MEXIY HUMH YPAaBHCHUSIMH COOTBETCTBYIOLIMX XHMHUYCCKHX PEAKIHUH C
WCIIOJIL30BAHUEM CTPYKTYPHBIX (hOpMYIT;

cOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HCTOYHHKH YITIEBOJIOPOJHOTO CBIPHS
(HedTh, TPUPOMHBIA Ta3, Yrojb), CIOCOOBI MX MepepabOTKM W MPAKTHYECKOE IPUMEHEHUE
MPOAYKTOB TepepabOTKH;

c(OpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUMCICHUS MO XUMHUYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEINECTBA HJIM TMPOJIYKTa PEAKIIMU 10 W3BECTHBIM
Macce, 00bEMY, KOIMUECTBY OJHOTO M3 UCXOIHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN );

c(hopMHPOBAaHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HaHWH 00 OCHOBHBIX METOJ/IaX HAYIHOTO
MO3HAHUSI, WCIIONB3yeMbIX B XHMHH TIPH W3Y4CHUU BEINECTB W XUMHYECKUX SIBICHUUN
(HaOmoZIcHUe, W3MEpEHHUE, OKCIIEPUMEHT, MOJCIHPOBAHUE), HCIOIB30BaTh CHUCTEMHBIC
XUMWYCCKHIE 3HAHUS ISl TPUHSATHUS PEIICHUH B KOHKPETHBIX )KU3HCHHBIX CUTYAIUSX, CBSI3AHHBIX
C BEIIECTBAMH M HX PUMEHEHHEM,;

c(OpMHUPOBAHHOCTh YMEHUU COOJIO/IaTh MPaBUJIa TIOJIB30BAHMS XUMUYECKOW TIOCYION |
nabopaTopHBIM 000PYIOBAHUEM, a TAKOKE MTPaBUIIa OOPAIICHUS ¢ BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIUSMH 10 BBITIOJHEHHUIO JTAOOPATOPHBIX XUMUUYECKU X OTBITOB;

c(OpMUPOBAHHOCTh YMCHHWH TUUIAHUPOBATh W BBINOJIHATH XAMHUUYSCKHH JKCIIEPUMEHT
(mpeBpaleHus] OPraHUYECKUX BEIECTB MPU HArpeBaHUU, MOJYYCHUE JTHIICHA U U3YUCHHE €ro
CBOWMCTB, KAYECTBCHHBIE pEAKIUM OpPraHWYECKUX BEIICCTB, JCHATypamusi OCIKOB TMpH
HarpeBaHUH, [[BETHBIC PEaKI[MU OCITKOB) B COOTBETCTBUU C MPABUJIAMU TEXHUKHA 0€30MaCHOCTU
npu OOpaIlleHWH C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYJIOBAaHHEM, MPEICTABISATh PE3YIBTATHI
XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3almucH YpaBHEHHH COOTBETCTBYIONIMX PEAKIHA H
dopMyaHupOBaTh BHIBOJIBI HA OCHOBE ITUX PE3Yy/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPHUTHYCCKHA AHATU3UPOBATH XUMHUYECKYIO WH(QOpMaIuio,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpefcTBa MaccoBOM mHGopmanuu, IHTepHET U IpyruXx);

chOpMHPOBAaHHOCTh YMEHUM COONIOJATh TpaBUJIa JKOJOTUUYECKH I1€J1eCO00pa3HOTO
MOBEICHUST B OBITY M TPYIAOBOW JEATEIBHOCTH B IIEJISIX COXPAHCHHUS CBOETO 3II0OPOBBS U
OKPYXKAIOIIeH MPUPOIHON Cpe/bl, 0OCO3HABATh ONACHOCTh BO3/ICHCTBUS Ha JKUBBIC OPTaHU3MBI
ONPECIEHHBIX OPraHWYECKMX BEINECTB, MOHUMAas cMmbica mokazarens [1JIK, moscHaTs Ha
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pUMepax CrocoObl YMEHbIICHUSI U MPEJOTBPAIICHUS UX BPEJHOTO BO3AECHCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIsE OOY4JaloMMXCs C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHM 3/I0POBbS: YMEHUE MPUMEHSThH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MTO3HAHUS BEILIECTB M XUMUUECKUX SIBJICHUI;

JUISE CJETMbIX W CHa0OBUIANMX OOy4JalOIMXCs: yMEHUE HCIONbh30BaTh pelibePHO-
TOYCUHYIO cUcTeMY oO0o3HaueHu JI. bpaitns mms 3anucu XuMuaeckux GopMyt.

11 KJIACC

[lpenveTHble pe3yabTaThl OCBOGHHS Kypca «OOmm@s W HEOpraHMYecKas XUMHS»
OTpaXKaroT:

chOpMHPOBAHHOCTh TIPEACTABJICHUN: O XUMHUUYECKOW COCTABIIAIONICH €CTECTBEHHO-
HAay4HOW KapTUHBI MHpA, POJIM XUMHHU B TO3HAHWU SIBICHHI NPUPONBI, B (POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPbl JHUYHOCTH, €€ (YHKIHOHAIBbHOM TIPaMOTHOCTH, HEOOXOIMMOM ISt
pelIeHHs] TPaKTUYECKUX 3a1ad U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0OPOBBIO ¥ IPUPOAHON Cpejie;

BJIQZICHUE CHCTEMOM XMMUYECKMX 3HAaHMUM, KOTOpas BKIIOYAET: OCHOBOIIOJArarolMe
MOHSATHS (XHMHUYCCKUI SJIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTpOHHBIC OPOUTAIIH ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBII 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTEHNEHb
OKHUCIIEHUs, XUMHUYECKasl CBs3b (KOBAJEHTHAs, MOHHAs, METa/NINUEeCKas, BOJOPOJHAas),
KpUCTAJUIMUECKass pelérka, TUNbl XUMHYECKUX  peaKuuii, pacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHUECKAs] IUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XMMHUYECKOW  peakuHuH, XUMHYECKOe paBHOBECHE); TEOPHUUM U  3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKOM Jucconuanuu, nepuoandeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXpaHEHUsl MacChl BEILECTB, 3aKOH COXPaHEHUs U IMPEBpALCHUS DHEPIUU IPH XUMHUYECKU X
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeKalMe B OCHOBE IIOHMMAaHUsA IPUUYMHHOCTH M CHCTEMHOCTHM XUMUUYECKHX SIBJICHMIA,
(dakTONOTHYECKNE CBEICHUSI O CBOWCTBAX, COCTAaBE, MOMYyYCHHH U 0€30MacHOM UCIOJIb30BAHUU
BOXHEHIIMX HEOPTAHMYECKU X BEILECTB B OBITY U TIPAKTHYECKOHN JEeSTEIbHOCTH YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISTH XapaKTepPHbIC TPU3HAKU MOHITUM, YyCTAaHABINBATH
UX B3aMMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIME MOHATHS NPU ONMCAHUM HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XUMHYECKYI0 CUMBOJHMKY JUISl COCTAaBJICHHS
GopMyn BELIECTB M YPAaBHEHUN XUMHUUYECKMX pPEAKUUH, CUCTEMaTHUYECKYyI0 HOMEHKIATYPY
(IUPAC) u TpuBHaNbHBIC Ha3BaHHS OTICIbHBIX HEOPTAHUYECKUX BEIISCTB (yrapHblid ras,
VIJIEKUCIIBIA a3, aMMHaK, Tali€Has M3BECTb, HErali€Has HM3BECTb, MUTHhEBAsl COJA, MUPUT U
apyrue);

c(hOpMUPOBAHHOCTb YMEHUI OMPEENIATh BaJICHTHOCT M CTEIIEHb OKHCIICHUSI XMMUYECKH X
AJIEMEHTOB B COEIMHEHUAX PA3IMYHOIO COCTaBa, BUJI XMMUYECKOM CBSI3U (KOBaJIEHTHAsl, MOHHA,
MeTaJUTM4ecKasi, BOJOPOJHAsI) B COCIUHEHHSX, THUI KPUCTAUNIMYECKOW PEHIETKH KOHKPETHOTO
BEILIECTBA (aTOMHAas, MOJEKYISpHAas, WOHHAs, METANIMYecKas), XapaKrep cpeabl B BOIHBIX
pacTBOpax HEOPraHMYECKN X COEJMHEHNH;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIMBATh MPUHAIJICKHOCTh HEOPrAaHMYECKUX BEILECTB
10 UX COCTaBY K ONpeaeNEHHOMY KIacCy/Tpyme CoOeqUHEHNH (TPOCThIe BEIIECTBA — METAJUIBI U
HEMEeTAaJlJIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM(POTEPHBIEC TUIPOKCUIBI, COJIH );
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chOpMHPOBAaHHOCTh YMEHUM PACKPHIBATH CMBICH Tepuoadueckoro 3akoHa JI. .
MengeneeBa W JEMOHCTPHPOBATH €r0  CHCTEMATH3UPYIOIIYI0, OOBSCHUTCIBHYIO H
MPOTHOCTUYECKYIO (DYHKITUU;

chOpMHPOBAaHHOCTh YMEHUM  XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKH X 37IeMeHTOB 1—4 nepuooB [leprnoanyueckoit cucteMbl XAaMUUECKU X aemeHToB /1. 1.
MeneneeBa, HCIONB3Ysl MOHITUS «S-, P-, O-2JIEKTPOHHBIC OPOUTAINY, «IHEPICTUUYECCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUsI CBOWCTB XHUMHYECKUX JJIEMEHTOB U HX
COCAMHEHUH 10 neproaaM U rpynmnam [lepuoanueckoid CHCTEMBI XUMHYECKUX dieMeHToB [[. M.
Menneneena;

chOpMUPOBAHHOCTh yYMEHUW XapakTepu3oBaTh (OMHCHIBaTh) OOLME XUMHUYECKHE
CBOWCTBA HEOPraHWYECKUX BEIICCTB PA3IUYHBIX KIACCOB, IMOJATBEPXAATh CYIICCTBOBAHUE
TEHETUYECKOW CBSI3U MEXKAY HEOPraHMYECKMMHU BEIECTBAMU C TOMOIUIBIO YpaBHEHUM
COOTBETCTBYIOIIIMX XUMHUYECKUX PEAKIIUIA;

c(OpMUPOBAHHOCTh YMEHHS KIaCCU QUIIMPOBATH XUMHYECKUE PEAKIIHU 10 PA3TUYHBIM
NpU3HaKaM (YUCIy M COCTaBy pearupylolmMX BEIIECTB, TeroBoMy 3(GdexTy peakiuu,
M3MEHEHUIO CTEMIEHEH OKMCIICHUS DJIEMEHTOB, 00OpPaTUMOCTH PEAKIIMU, YYACTHIO KaTanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIISITh YPAaBHEHUS PEAKIHI Pa3IMYHBIX THIIOB, MOJIHbIE
U COKpallEHHbIE YPaBHEHMS peakluii MOHHOTO OOMEHa, YUUThIBAs YCIOBHS, MPU KOTOPBIX I3TH
peakiuu uayT 10 KOHIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIUHU, MOATBEPKIAIOUE KAaueCTBEHHBIH
COCTaB PA3IMYHBIX HEOPraHUYECKUX BEIIECTB, pACMO3HABaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUUECKUX BEILIECTB;

c(hopMHPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTHh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii TOCpeCTBOM COCTaBIEHHUS DJIEKTPOHHOTO OanaHca dTUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaKkinu OT
pasnuuHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XMMHUUYECKOrO PAaBHOBECHUS B 3aBUCUMOCTU OT
BHeIHero BozaeicTBus (mpuniun Jle Hlatense),

chopMHPOBAHHOCTh YMEHHUH XapaKTEepPU30BATh XUMHYECKUE IMPOIIECCHI, JEKAIMe B
OCHOBE MPOMBIIIIEHHOTO TOMYYeHHS CEPHOIM KUCIOTHI, aMMHaKa, a Takke C(QopMHUPOBAHHOCTh
MpeACTaBICHUM 00 OOIM X HAaYYHBIX MPUHIMIAX U SKOJIOTHYECKUX MpobIeMax XUMHUYECKOTO
MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BHIYMCICHUS C UCIOJb30BAHUEM TOHSITHS
«MaccoBas JIOJIs BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUWM Ta30B MPH XUMHUYECKUX
peaKuusaX, MacChl BEIIECTBA MM O0bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
UM 00bEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIMU BEIECTB, TEIJIOBOTO 3(PQEKTa peakimuu Ha
OCHOBE 3aKOHOB COXPAHEHU S MACChI BEILIECTB, MPEBPAIICHUS U COXPAaHEHHUS DHEPTUH;

c(hopMHPOBAaHHOCTh YMEHHI COOJIFOAATh MPaBUJIA MMOJB30BAHUS XUMHUYECKOW TTOCYION H
n1abopaTopHBIM 000PYIOBAaHHEM, a TAKKE MPpaBUJia 0OpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH 10 BBIMTOJHEHUIO TAO0OPATOPHBIX XUMUYECKU X OTIHITOB;

chOpMHPOBAHHOCTh YMEHHUM TIUTAHMPOBATH W BBIIONHATH XUMHUYECKUU SKCIIEPUMEHT
(pa3nokeHHe TEPOKCHAAa BOJOPOJAa B TPHUCYTCTBHHM KaTalu3aTopa, OINpeAelieHue Cpellbl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIUKATOPA, BIUSHUE PA3TUYHBIX (AKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEakIMH, peakiMi HOHHOTO OOMEHAa, KaYeCTBEHHBIC PEaKIUH Ha
cynbdar-, kapOoHAT- ¥ XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHS, PEIICHHE 3KCIIEPUMEHTATbHBIX
3agady no temam «Mertamibl» u  «Hemeramib») B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
0€30I1acHOCTH MPH OOpAICHUH C BEIeCTBAMU U TaOOPaTOPHBIM 000p yIOBAHUEM, TTPEICTABIISATh
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pe3ynbTaThl XMMHUYECKOTO OJKCIepuMeHTa B (opMe 3alucd YpaBHEHUHM COOTBETCTBYIOLIMX
peakuuii 1 GOpMyIHpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHYECKH aHATU3UPOBATh XMMHYECKYIO HH (OpMaIlnIo,
NOJIyJaéMyI0 M3 Pa3HbIX MCTOYHUKOB (CpPEICTBAa MacCOBOM KOMMYHMKalMH, MHTepHET u
JPYTUX);

cOpMUPOBAHHOCTh yMEHUN COOMIOAATh IpaBUJia SKOJIOTMYECKH 11eJ1eCO00pa3HOTo
NOBe/eHUsI B OBITYy M TPYIOBOW JESTEIBHOCTH B LEJISAX COXPAaHEHHUS CBOEr0 3JI0POBbS U
OKPY)KAIOIIIEH MPUPOIHON Cpeibl, OCO3HABATh OMACHOCTH BO3JAECHCTBHUS HA JKMBBIE OpraHHU3MBbI
OTIpe/IeIEHHBIX BEIIECTB, MOHMMast cMbica nokasarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIIEHUS U IPEIOTBPAILICHUS UX BPEAHOTO BO3JCHCTBUS HA OPTaHU3M YeIIOBEKA;

JUIst O0y4JaroIMXCs C OTPAHUYEHHBIMA BO3MOXKHOCTSIMHM 3/10pPOBbS: YMEHHUE NMPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYMHBIX METOIaX MO3HAHUSI BEIIECTB U XUMUUYECKUX SBIICHUH;

JUISL CIIETIBIX W CIHA0OBHISINMX OOYJalOMMXCA: YMEHHE KCIOJIh30BaTh pelibedHO-
TOYEYHYIO CUCTEMY 00o3HaueHui JI. bpaiins s 3anucu XuMHu4eckux Gopmyit.
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TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieJioB U TeM (mud poBbIe)
Ne ni/m Konrposabubie | Ipakruueckue
Npor paMMbI Bcero o0pa3oBareJbHbIE
patdoThI padoTsbl
pecypcebl
Pa3nea 1. TeopeTuyeckne OCHOBbI OpraHuye CKOi XMMUM
[Ipenmer opranmueckor XuMuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTMHCHHUH A. 3+2
M. byrneposa
Hroro mo pazueny 3+2
Pa3neu 2. YriieBogopoanl
2.1 [IpenenbHble yraeBOAOPOAbl — ATKAHBI 2 +2
HenpenenbHbie yrieBOAOPOIbI : ATKEHBI,
2.2 P Y P 6+6 1
QJIKaJIE€HBbI, ATKUHBI
2.3 ApomaTtnueckue yriaeBoaopOIbl 2+2
[IpupoaHbIe HCTOYHUKHU YIIIEBOJOPOIOB U
uX nepepadoTKa
HUroro no pazneny 13 +13
Pa3nen 3. Kuciiopoacoaep:kanme opraHudeckue coenHe HUs
3.1 Crupter. DeHon 3+3
Anpneruapl. KapOOHOBBIE KHUCTOTHI.
3.2 ACTHARL. Bap 7 +7 1
CnoxxHble 3pupbl
3.3 VreBoasl 3+3 2
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Hroro no pazneny

13 +13

Paszned 4. AzoTcoaepskaiue OpraHn4ecKue coeJHHeH

/51

4.1 AMUHBI. AMUHOKUCIIOTHI. bemku 3+3
Hroro mo pazmeny 3+3
Pa3neu 5. BbicokomoJieKyasIpHbIE COeIMHE HUS

5.1 IInactmaccesl. Kayuyku. Bonokna 2 +2
HWroro no pazgeny 2 +2
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 +34
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11 KJIACC

KoauvecTBo yacos JIeKTPOHHbIE
HanMeHoBaHue pa3aeJioB U TeM (uud poBbIe)
Ne i/ Konrpoabubie | IlpakTnyeckune
Mpor paMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTnueckne 0OCHOBbI XUMHUM
Ctpoenue aromoB. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucreMa XMMUYECKU X 3+2
anemenToB J[. 1. MeneneeBa
19 Ctpoenue BemecTBa. MHOTooOpasue 4+3
BEILECTB
1.3 XUMHYECKHE peaKIUH 6+6 1 1
Hroro no pazgeny 13 +11
Paznea 2. Heoprannueckasi Xumust
2.1 Mertamibt 6+6
2.2 HemeTtasmibr 9+9 1 1
53 CBsI3b HEOPraHMYECKUX U OPraHUYECKUX 942
BEILIECTB
Hroro no pa3neny 17 + 17
Paznea 3. Xumus u ;KU3HL
3.1 XuMUsl 1 )KU3Hb 4+4
Hroro no pazneny 4+4
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 + 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
n/n Tema ypoxa Bcero Korrpoapiibie | - Hpakririeckite u3y4yeHusi | oOpa3zoBaTeJIbHbIE
padoThI padoTbI pecypeni
1 [IpeameT opraHuyecKor XUMUH, €€ 141
BO3HMKHOBEHHE, Pa3BUTHE U 3HAUECHHE
Teopusi CTpO€HUS OPraHUYECKU X
2 coequnenuii A. M. Byrneposa, e€ 1+1
OCHOBHBI€ I1OJIOKEHUSI
[IpencraBienue o KIacc PUKaUK
3 opraHuueckux Bemects. Homenknarypa 141
(cucremarnveckasi) U TPUBHUAIIbHBIC
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJKaHbI: COCTaBUI/I CTpPOCHHUE, 141
rOMOJIOTHYECKHUH psif
5 MeraH 1 3TaH — npocTeinme 141
IPEICTAaBUTEIHN AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOICTBA 1+1
7 OTUJIEH U NPOINUJIEH — NPOCTENIIE 141
MPEICTaBUTEIHN AJIKEHOB
8 [Ipakrnaeckas padora Ne 1. «Ilomydenue 141 1
ATUJIEHA U U3yYEHUE €T0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 metunoyraaueH- 1,3. [lomydenue 1+1
CUHTETUYECKOTO KaydyKa U PE3NHBI
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AJIKUHBI: COCTaB U 0COOCHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKUH psifl. ALICTHIICH — 1+1
MPOCTEUIIMIA TPEACTABUTED ATKUHOB

11 Beruncnenus no ypaBHEHHIO XUMUYECKOI 141
peaxmuu
Apensbl: 0eH307 U TOJIyosI. TOKCHYHOCTD

12 1+1
apeHoB

13 ['eHeTHUecKas CBS3b YIIIEBOIOPOIOB, 141
MPUHAJICKAMX K PA3THYHBIM KIaccam
IIpupoaHbIE MCTOYHUKHU YIIIEBOJOPOAOB:

14 NPUPOJHBIN Ta3 U MONyTHbIE HEQTSIHBIE 1+1
rasbl, He(pTh U IPOJYKTHI €€ MepepadoTKH
[TpupoaHbIe HCTOYHUKHU YIIICBOJAOPOIOB:

15 MPUPOIHBIN Ta3 U MOMYyTHBIE He(TSIHBIC 1+1
rasbl, HEQTh U MPOIYKTHI €€ epepadoTKI

16 KonTponsHas pabota mo pasaeny 141
«YTIEBOIOPOIBI »

17 [IpenenbHbIC OHOATOMHBIC CITUPTHI: 141
METaHOJ ¥ 3TaHOJI. BogopoaHas cBsi3b

18 MHOToaTOMHBIC CIUPTHI: ATUIICHTITHKOIb U 141
TIULEPUH

19 DeHOIT: CTPOEHUE MOJICKYITBI, (M3HICCKIE 141
U XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpaeruabl : GopmasIeTuI i 141
aneTanpIaeria. AleTOH

21 OHOOCHOBHBIE MTPEACTbHBIE KAPOOHOBHIE 141

KUCJIOTBI: MYpaBbHHAA U YKCYCHAs

24




22

[Tpakruueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIOTHI»

1+1

23

CTeapI/IHOBa}I n OJICMHOBAs KUCJIOTHI, KaK
NpEACTaBUTEIN BBICIIMX Kap6OHOBBIX
KHCJIOT

1+1

24

MpbLta Kak COJTM BBICIIA X KApOOHOBBIX
KHMCIIOT, UX MOIOIIee NeHCTBHE

1+1

25

Crnoxxsble 3¢upbl Kak TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX

a¢upoB

1+1

26

Kupsl: ruiponus, npuMeHEHUE,
Ouosiornyeckast pojib )KUPOB

1+1

27

YrieBonbl: cOCTaB, Kiaccu (QUKaImsl.
Baxneiinme npencTaBuTeNu: NIIOKO34,
bpykro3a, caxaposa

1+1

28

Kpaxman u nemironosa Kak IpupoaHbIe
MIOJINMEPBI

1+1

29

KonTponsHas padoTa mo pasaery
«Kucnopoacoaepxkanmpe OpraHn4IecKue
coenuHeHus»/ Beepoccuiickas
MpoBepoYHas padbora

1+1

30

OOmast XxapakTepUCTHKA a30TCOEpIKaIIM X
OPTaHUYECKUX COCTUHECHUN /
Bcepoccuiickas mpoBepouHas pabota

1+1

31

AMUHDBI: METUJIAMUH U aHUJIUH

1+1

32

AMHUHOKHCIIOTBI KaK aM (pOTEpHBIE
OpPraHUYECKUE COCTUHEHUS, X
ouosornyeckoe 3uauenue. [lentuael.

1+1
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benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

OCHOBHEIEC HOHATHS XUMUH

33 . 1+1
BBICOKOMOJICKYJ SIPHBIX COeIMHEHU N
OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYIISIPHBIX COCTUHCHU . 1+1
[InacTMacchl, kKaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 +34

[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTrBo 4acoB

Bcero

KonTtpoabHbie
padoThI

IlpakTnyeckue
padoThI

Jara
u3y4eHust

DJIeKTPOHHbIE
¢ poBbIe

o0pa3oBareJ/ibHbIE

pecypcsl

XUMHYECKUH IeMEeHT. ATOM. DJIeKTpOHHAas
KOH (pUTYypaIusi aTOMOB

1+1

Ilepuonuueckuit 3akoH u Ilepuoanueckas
cHCTeMa XMMHUYECKHU X djieMeHTOB /J[. 1.
MeHpeneeBa, ux CBsA3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS aTOMOB

1+1

3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMHUYECKHU X DJIEMEHTOB U UX COCTUHEHUM 1O
rpymnmnam v nepuogam. 3HaueHHe
MEPUONIECKOTO 3aKOHA M CUCTEMBI
xuMHU4ecku X 3eMeHToB .M. MeHeneeBa B
pPa3BUTHH HAYKU

1+1

CrtpoeHue BemecTBa. XMMUYECKas CBA3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOMU CBsi3u. BosopoiHas cBs3b

1+1

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTb.
Crenenb okucienus. Bemecra
MOJIEKYJISIPHOTO U HEMOJIEKYISIPHOTO
CTPOEHUS

1+1

Ilonsarue o AUCIICPCHBIX CUCTCMAX.
VcTiHHBIE U KOJUTOUHBIE PACTBOPHI.
MaccoBast 107151 BEIIeCTBa B pPacTBOpE

1+1
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Knaccudukanus 1 HoMeHKIaTypa
HEOpraHWYecKnX coenHeHmnil. ['eHeTnyueckas
CBSI3b HEOPTAHWYECKUA X BEIIECTB, PA3TUIHBIX
KJIaCCOB

1+1

Krnaccudukanust XMMHUECKA X peaKuii B
HEOPraHU4YECKON U OPraHUYECKOU XMMUH.
3aKOH COXPAaHEHMS MACCHI BELIECTB; 3aKOH
COXpaHEHUs U IPEBPAILLCHUS YHEPTUHU IIPU
XUMUYECKH X PEAKIUSIX

1+1

CxopocTts peakuuu. OOpaTUMble PEaKLHH.
XHUMUUYECKOE PABHOBECHUE

1+1

10

[Ipakrnueckas padora Ne 1. «Bnusiaue
pasnTUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PeaKIIHI»

1+1

11

DnekTponutTuueckas quccounanus. [lonstue
0 BogopoaHOM Tokasarene (pH) pactBopa.
Peakunu nonnoro oomena. ['maponms
OpPraHUYECKUX M HEOPTAHUUYECKUX BEIIICCTB

1+1

12

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIC
peakiuu. [lonsTre 06 >mexrpomnze
pAacCILIaBOB ¥ PacTBOPOB COJICH

1+1

13

KonTponbHas pabota no pasueny
«TeopeTnyeckrue OCHOBBI XUMHUU»

1+1

14

Mertamibl, ux monoxxenue B [leproanyeckoit
CHCTEME XMMHUUECKHU X djieMeHTOB /J[. 1.
MeneneeBa 1 0COOCHHOCTH CTPOCHHUS
aToMoB. O01me ¢u3nueckue CBOCTBa
METaJlIOB

1+1
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15

CruiaBbl METAJIIIOB. DJIEKTPOXUMUYECKUN PsijL
HaIpsDKeHUH MEeTaIoB

1+1

16

XUMHYECKHE CBOICTBA Ba)KHEUIIMX
METaJIOB (HaTPUi, KaJTui, KaJabI{Ui, MarHUH,
QIIFOMMHUI ) U UX COETMHEHUI

1+1

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU B UX

COeTUHEHUI

1+1

18

XuMHYECKHE CBOMCTBA IIUHKA, JKeJle3a U UX
COoeTUHEHUN

1+1

19

[pakruueckas padorta Ne 2. "Pemenue
HKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe
«Metasasl»"

1+1

20

Hewmeramnibl, ux mojgoxeHue B
[lepronnueckoit cucTeMe XMMHUYECKH X
anemenToB J[. 1. MenieneeBa u
0COOEHHOCTHU CTPOCHMS AaTOMOB

1+1

21

Pu3nyecKre CBOMCTBA HEMETAJUIOB.
AmnoTponusi HeMeTauioB (Ha puMepe
KUCJI0poa, cepol, Gocdopa u yriepona)

1+1

22

XHWMHUUYECKUE CBOWCTBA raJlOT€HOB, CEPBI U UX
COEIMHEHUN

1+1

23

XuMuueckue cBoicTBa a30Ta, Gocdopa u ux
COeTMHEHUN

1+1

24

XUMHYECKHE CBOMCTBA YIIIEPOAa, KPEMHUS U
UX COEINHEHUN

1+1

25

[IpumeHeHne BaXXKHEM X HEMETAJUIOB U KX
COeIMHEHUN

1+1

26

O0001EeHre ¥ cucTeMaTH3aIlis 3HAHUHI 110

1+1

29




Tteme «Hemeramisly. Beruncienus mno
YPaBHEHUSIM XUMUYECKU X pEaKIU 1
TEPMOXUMHUYECKUE PACUETHI

[Tpakrnaeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTAIIBHBIX 33144 I10 TEME 1+1
"Hemetamibt "»

28 KonTponbHas padora mo Temam «MeTayuibi» 141
u «Hemeraiuib»

29 Heoprannueckue u opraHn4yecKue KUCIOTHI. 141
Heopranuueckue u opraHnueckiue OCHOBAHUS
AmdoTepHbIe HEOPraHNMYECKHE U

30 OpraHuyeckue coeAnHeHus. [ eneTnyeckas 141
CBSI3b HEOPTAaHMYECKU X U OPTaHUYECKU X
BEIIECTB
Ponp xuMuu B 00ecieueHNN KOJIOTHYECKOM,

31 YHEPreTHYECKON U MUIIEBOW 0€30MacHOCTH, 1+1
Pa3BUTHH MEIUIIUHBI
[IpencraBnenust 00 00X HAYYHBIX

32 MPUHITUIAX TPOMBIIITIEHHOTO MO y4eHHUsI 1+1
Ba)KHENIIINX BENIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHAJIOB 1+1

34 XuMHSs ¥ 30POBbE YEIIOBEKA 1+1

OBILIEE KOJIMYECTBO YACOB I1O 34 +
[MPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

IMPOLECCA
1. TlpumepHas mporpaMmMa OCHOBHOTO 0011iero 006pa3oBaHus Mo XuMuH. [IporpamMmbl
Kypca XMMHUHU K yueOHMKaMm xuMuu aBTopos [.E.Pyn3utuca, @.I'. ®enpamana qs 10-11
KI1accoB o01eo0pa3oBarenbHbIX yupexaenuil. Astop H.H.I'apa., M. Ilpocsemenue 2015

roJ

OBA3ATEJIbBHBIE YYEB HBIE MATEPHUAJIBI VIS YYEHUKA

VYuebHuku
I''E.Pym3utuc ®@.I'.®enpaman M., lIpocBemenue» 2024

METOANYECKHUE MATEPUAJIBI JIUIAA YUUTEJIA

3. YueOHO-MeTOINUYECKHE MTOCOOHS:
o Buneoreka Xumnueckuii sxciepumeHT «Heopranuueckas xumusi» M.,

Tenexomnanus CI'Y TB
o KontponbHbie u noBepounsie padboTsl 1o xumuu JI.B.Komuccaposa M,

«x3amen» 2024.

HUPPOBBIE Ob PA3OBATEJ/IBHBIE PECY PCbI U PECYPCBI CETH
HUHTEPHET

bubmnoreka [IOK

HuTepakruBHOE yueOHOE mocooue. Harnmsamnas mkoma. XUMUSA. Bepcus 2.0. «<O00

Designer group «YELLOW», 2022
v «Hauana xumuu. OCHOBBI XMUMHUYECKUX 3HAHU N ».

v «Harnggaas xumus. 8-9 kmacey.
v «CTpoeHue BenecTBa. XUMUUECKUE PEAKIIUH »
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