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MNOACHUTEJBbHASA 3AIINCKA

[TporpaMMa mo XUMHU Ha ypOBHE CpenHero oodiiero oOpa3zoBaHUs pa3padbo-
tTaHa Ha ocHoBe MDenepanpHoro 3axkona ot 29.12.2012 Ne 273-®d3 «O6 obpa3zoBa-
Hun B Poccuiickoit deneparun», TpeOboBaHMiA K pe3yibTaTaM OcBoeHUs Gere-
paibHOM 00pa3oBaTEeNIbHOW MporpaMMbl cpeaHero obmero odpazoBanust (DOII
COQ), npencrabieHHbIXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragaapre COO, ¢ yuérom Konuenuuu npenogaBaHusi yueOHOTo npeamera «Xu-
MUs» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoin denepanuu, peanu3yomux
OCHOBHBIE 00pa30BaTEIbHbBIE MPOrPaMMbl, 1 OCHOBHBIX MNOJIOXKEHHH «CTpareruu
pa3ButTus BocnuTaHusi B Poccuiickoit @enepanun Ha nepuoa g0 2025 roga» (Pac-
nopspkenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oOmieil ctparernt oOy4eHus, BOCIUTAHUS M Pa3BUTUS OOYUaIOLIUXCS CPEICTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxenusa GI'OC COO o B3anMo00yCIOBIECHHOCTH LIENIEN, CO-
JepKaHUsl, PE3yJIbTaTOB OOy4YEeHHs U TPeOOBAaHUM K YPOBHIO MOJATOTOBKH BBIITYCK-
HUKOB.

XuMuyeckoe 00pa3oBaHHE, MOJYyYaeMoO€ BBITYCKHUKaMU 0011eo0pa3oBa-
TEJIbHON OpraHU3alllH, SBJISETCS HEOTHEMIIEMOM YacThIO X 00pazoBaHHOCTU. OHO
CIIYKHUT 3aBEPILAIOIIMM 3TAlOM peaju3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM
YPOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYIIUX IEJIOCTHON CUCTEME XUMHUYECKOIO 00-
pa3zoBaHUs. DTH LICHHOCTH KacaloTCsl O3HAHMS 3aKOHOB NMPUPOAbI, GOPMUPOBAHHUS
MHUPOBO33pEHUSI U OOULIeH KyJbTyphl Y€lIOBEKa, a TAaKKe HKOJIOTHUYECKH OOOCHO-
BAaHHOI'O OTHOIIEHMS K CBOEMY 3JI0pPOBbIO M MPUPOIHOM cpere. Peanusyercs xu-
MUUYECKOe 00pa30oBaHUe 00YUaIOIIMXCS Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHus
CpelcTBaMH Yy4eOHOro mpeaMeTa « XUMHUsD», COJAEPKaHUE U TOCTPOEHUE KOTOPOTro
OTIpe/ieNIEHbl B IPOrpaMMe M0 XUMHH C YUETOM CHELM(PHUKU HAYKU XUMHH, €€ 3Ha-
YeHUs B MO3HAHUU MPUPOBI U B MaTepUaIbHON JKU3HU OOIIECTBA, a TAKXKE C yué-
TOM OOILKX LEeJIeH U MPUHLHUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CH-
CTEMBI CpeHero oo1iero oopasoanus B Poccutickoit denepanum.

XUMHUSl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IUBWIN3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYpHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYUYHOTO MBIILICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOPoe (OPMHUPYETCS B XUMUU Ha OCHOBE MTOHUMAHUs Be-
IIECTBEHHOT'O COCTaBa OKPY’KAIOLIET0 MHUpPAa, OCO3HAHUS B3aUMOCBSI3ZH MEXAY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKamH, XMMHs cTaja
HEOTHhEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIIOBUEM YCIIEUTHOTO



TpyZJa U KM3HHU KaKJI0ro wieHa obmectBa. CoBpeMeHHass XUMHsI KaK HayKa CO3H-
JaTeNnbHasl, KaK HayKa BBICOKMX T€XHOJIOTHI HANpaBJIEHA HA PEIICHHE rI100adbHbIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, DHEPTETHUCCKOM,
MUIIEBOM, SKOJIOTUYECKON O€30ITaCHOCTH U OXPaHBI 370POBBSI.

B cooTBeTcTBUU ¢ 00IIMMU IEISMU U MIPUHIIUIIAMU CpeJiHero obiero odpa-
30BaHMs cojaepxkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB H3Y-
YEHUs1) OPUEHTHPOBAHO IPEUMMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO IOATOTOBKY
oOy4Jaronmxcs, HeOOXOAUMYIO UM JiJisi BEIpAOOTKA MHUPOBO33PEHUYECKUX OPUEHTH-
POB, YCIEUIHOTO BKJIIOYEHHUS B >KM3Hb COLIMYMa, MPOJOJKEHHUsT O0Opa3oBaHUS B
Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMUEH.

CocTaBisomUMA TIpeAMeTa «XUMUs» SBISIOTCA 0a30Bble Kypebl — «Opra-
HUYecKass XuMus» U «OO01mas U HeopraHudeckas XUMHs», OCHOBHBIM KOMIIOHEH-
TOM COJEP>KaHUSI KOTOPBIX SBJISIOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHUH 1O
HEOPraHWYECKOM XUMHUU (C BKIIFOUEHUEM 3HAHUHM U3 OOLIEH XMMHMH) U OpraHuye-
CKOM XUMHUH. POPMUPOBAHUE TAHHOW CUCTEMBI 3HAHWUW NPU U3YUYEHUHU NPEIMETA
o0ecreynBaeT BO3MOXXHOCTh PAaCCMOTPEHHSI BCEr0O MHOTO00pa3Hs BEIIECTB Ha OC-
HOBE OOLIUX MOHSATUN, 3aKOHOB U TEOPHI XUMUHU.

Crpykrypa conepkanus KypcoB — «Opranudeckast Xumusi» U «O01mas u He-
OpraHuyeckass Xumus» c(OpMHPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CH-
CTEMHOTI'0 MOJAXO0/a K M3YUYEHHUIO YU4eOHOro Marepuaia U oOycClIOBJIE€HA UCTOpHUYE-
CKA OOOCHOBaHHBIM PA3BUTHEM 3HAHUW Ha OMNPENEIEHHBIX TEOPETHUYECKUX YpPOB-
HsX. Tak, B Kypce OpraHM4ecKOd XMMHUH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPHUH CTPOECHMSI OPraHUYECKUX COCIMHEHHMI, a TaKKe Ha YPOBHE
CTEPEOXUMHUYECKUX U JIEKTPOHHBIX MPEACTABICHUN O CTpOeHUH BeecTB. CBelie-
HUS 00 M3ydaeMbIX B Kypce€ BEUIECTBAX JAIOTCS B Pa3BUTHH — OT YTJIE€BOAOPOJIOB
JI0 CJIOXHBIX OMOJOTMYECKH aKTUBHBIX COECIMHEHMN. B Kypce opraHmueckou Xu-
MUU TIOJIyYaroT pa3BuTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIIero oopa-
30BaHUs MEPBOHAYANIBHBIE MPEJCTABICHUS O XUMUYECKOM CBSI3U, KilaccU(UKALIU-
OHHBIX IPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BELIECTB OT MX CTPOEHUSA, O
XAMHUYECKON peaKkinu.

[Tox HOBBIM YTrJIOM 3peHUs B MpeaAMeTe «XUMUs» 0a30BOr0 YPOBHS paccMmar-
pHUBaETCsl U3yUYEHHBIN HAa YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMsI TEOPETUUECKHI
MaTepuaid U (PaKTOJOTHUYECKHE CBEJIEHHUS O BEIIECTBAX M XMMHUYECKOH peakluu.
Tak, B yacTHOCTH, B Kypce «OO0mias U HeopraHU4ecKas XUMUs» OOyHaroIIMMCS
MIPENOCTABISAETCS BO3MOYKHOCTh OCO3HATh 3HAYEHUE IMEPUOAUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX U METOAOJOTHUYECKUX MO3UIHUM, TIIy0Ke MOHATh UCTOpHYe-
CKOe M3MeHeHHe (YHKIIUNA ITOTO 3aKOHA — OT 0000IIArONIeH 10 0OBIACHSIONIEH 1
ITPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOWCTBAX U NMPUMEHECHUH, a TAKXKE O XUMHUYECKUX PEAKLMAX, UX CYIIHOCTH U 3a-
KOHOMEPHOCTAX MPOTEKaHUs JonoJHsAeTca B Kypcax 10 u 11 kmaccoB anemeHTamu
COZIEpKaHMs, UMECIOIIUMHU KYyJIbTYPOJIOTHUYECKUNA M NPHUKIATHOM Xapakrep. OTH
3HaHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C JAPYTUMHU HayKaMw,
PACKpBIBAIOT €€ POJIb B TO3HABATEILHOW U TPAKTUYECKOMU JIESITEILHOCTH YEJI0OBEKA,
CHOCOOCTBYIOT BOCITUTAHHIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TCOPUH
U MPAKTUYECKUX MPUIIOKEHUNA XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS
B OOIIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBSI3aHHBIX C XUMHUEH, KpH-
TUYECKU OCMBICTMBATh MH(GOPMAIMIO U MPUMEHATh €€ ISl MONOJHEHUs 3HAHUM,
PEILICHUSI WHTEJUIEKTYAJIBHBIX U 3KCIIEPUMEHTAIbHBIX MCCIIEIOBATEIbCKUX 3a1ad.
B uenom conepxkanue yueOHOro mpeamera « XUMUs» JAHHOTO YPOBHSI M3y4CHUS
OpPUEHTHUPOBAHO Ha (GOPMUPOBAHUE Y OOYHAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI
JUTsl TOHUMaHUsT GUII0COPCKUX UEH, TaKUX KaK: MaTepuaibHOE €IMHCTBO HEOPTa-
HUYECKOTO U OPTaHMYECKOT0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTa-
BOM U CTPOEHHEM, MO3HABAEMOCTh MPUPOJHBIX SBJICHUN MyTEM SKCIIEPUMEHTA U
pelieHrs TPOTUBOPEUUM MEXJTy HOBBIMU (PaKTaMU M TEOPETHUUYECKUMH IPEIIo-
ChUIKaMH, OCO3HAHWE POJU XUMHH B PEHICHUHU PKOJIOTMUECKUX MPOOJIEM, a TaKxKe
po0seM cOepekeHUsl FHEPTETUIECKUX PECYPCOB, ChIPhsl, CO3JaHUsI HOBBIX TEXHO-
JIOTUM U MaTEPUAIIOB.

B nnaHe penieHus 3aiad BOCHUTAHUS, Pa3BUTHUS M COLUAIIM3ALUUA 00yUaro-
LIMXCS PUHATBIE MPOTPAMMOMN IO XUMHUM MOAXOJbI K ONPEICIICHUIO COAECPKaHUsA
U TOCTPOCHUS TIpeIMeTa TMpeaycMaTpUBAIOT (POPMUPOBAHUE YHUBEPCATHHBIX
y4eOHBIX TEUCTBHI, UMEIOMUX 0a30BO€ 3HAYCHUE IS PA3IMYHBIX BUIOB JIESTEIb-
HOCTH: pelieHus npoosiem, MoucKa, aHaauza u o0paboTku uHpopMaluu, He00Xo-
JUMBIX JUIsl TPUOOPETEHUS OMbITa MPAKTUUECKON U UCCIIEIOBATEIILCKON JIEATEIb-
HOCTH, 3aHUMAKOLIEH BaKHOE MECTO B IMO3HAHUU XUMHUH.

B mpakTuke mpernogaBaHusi XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 001ero oopa-
30BaHMS, TAaK U HA YPOBHE CPEIHEro oOuIero oopa3oBaHus, IpU ONpPeAeSICHUH CO-
JIEPKATEIBHON XApPAKTEPUCTUKU LIEJIEH M3Yy4YEHUs MPEeAMETa HaIpaBJICHUEM TEp-
BOCTETICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPU3HAETCS (POPMHUPOBAHUE OCHOB XU-
MUYECKON HayKH Kak 00JJACTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOM Jie-
ATEJIBHOCTH YEJIOBEKA U KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOM KyJibTyphl. C Me-
TOIAMYECKOM TOYKHU 3PEHHUS TAKOM TMOJIXOJ K ONPENCICHUIO LEJIE U3YyUYEHHUS TIPEI-
MeETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU LIEJISIMU HU3YyYECHUS IMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBsIIOTCSA:

e (opMHUpOBaHHE CUCTEMbl XUMHYECKUX 3HAHMM KaK Ba)KHEWIIEW COCTaBJIs-
IOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUPAa, B OCHOBE KOTOPOHW JIeKaT



KITFOUEBbIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XHUMHH, OCBOE-
HUE sI3bIKa HAYKH, YCBOCHHUE W MIOHUMAHHE CYIIHOCTH JOCTYITHBIX 0000111e-
HUW MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C MCTOPHEH HX pas-
BUTHS Y CTAHOBJICHUS;

e (opMupoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MMO3HAHUS
BEIIECTB M XMMHYECKUX PEAKIU, HEOOXOMUMBIX JJII TPUOOPETCHUS yMe-
HUW OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SBICHUHA, UMEIOIITUX
MECTO B MIPUPOJIC, B IPAKTHUECKOHN 1 MMOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHUH M CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM 1
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIOJCHUEM MpaBuiI 0Oe3-
OMacHOTO OOpaIlleHHsI C BEIECTBaAMHU.

Hapsigy ¢ atuMm, comepikaTellbHasi XapaKTepUCTHKA TeJIe 1 3a/1ad U3yICHUS
IpeaMeTa B IPOorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME cpefHero obmiero odpazoBanus. CerojHs B
MPETIO/IaBaHNK XMMHUHM B OOJBINCH CTENEHU OTAAETCS MPEANOYTCHUE IMpaKTHYe-
CKOM KOMIIOHCHTE COJCpKaHUsS 00y4YEHUsS, OPUESHTUPOBAHHON HA TIOJITOTOBKY BHI-
MyCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIIAJICIONIEr0 HE HAOOpOM 3Ha-
HUH, a QYHKIMOHAJIBLHOW IPAMOTHOCTBIO, TO €CTh CIIOCOO0AMH U YMEHUSIMU aKTHB-
HOTO TMOJYYEHUS 3HAHUM U MPUMEHEHUS UX B PEANbHOWU KU3HU JUISl PEIICHUS
MPAKTUICCKUX 3a]1a4.

B cBsi3m ¢ 3TUM TIpU U3YYCHUH TpeaMeTa « XUMUsS» JOMHHHUPYIOIIEE 3Hade-
HUE TPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

ajanTamnus 00y4arolmuXcs K YCIOBHSIM TUHAMUYHO Pa3BUBAIOLIETOCS MUDA,
dbopMHpOBaHUE UHTEIUIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM0O0Opa3oBa-
HUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHHATHIO TPAMOTHBIX DPEIICHUHA B
KOHKPETHBIX JKH3HECHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U WX NIPUMEHEHU-
eMm;

dbopmHpoBaHUE Y 00YUAIOIINXCS KIIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIIETECH-
i), IMEIONIUX YHUBEPCATbHOE 3HAYCHHE IS PA3TUYHBIX BUIOB JESATCILHOCTH:
perieHus: nmpodJsieM, MOKCKa, aHaiu3a U 00paboTKM MH(pOpMaIMK, HEOOXOIUMBIX
JUTSI TIPUOOPETEHUS OTBITA JACSITEIBHOCTH, KOTOpasi 3aHUMAaeT BAKHOE MECTO B TI0-
3HAHUM XUMHH, & TAKKE JJIs1 OIEHKU C MO3UINI YKOJIOTHYECKOM 0€30MacHOCTH Xa-
pakTepa BIUSHUS BEIIECTB M XMMHUYECKHUX MPOIIECCOB HA OPraHW3M YEJIOBEKa U
IPUPOIHYIO CPELY;

pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUJarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MMPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl TIOMCKA M aHajdu3a y4eOHOU H
HAyYHO-TIOMYJIIPHOM MH(POPMAITUH XMMHUYECKOTO COJICP KAHMS;



(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUHU U MPOBEACHUN XUMUYECKOTO IKC-
NePUMEHTA;

BOCIIUTaHHE y OOyYaromuxcs yOe:KAEHHOCTH B T'YMaHHUCTUYECKOM Harpas-
JICHHOCTH XUMHH, €€ BaXXHOU POJIM B PELICHUH TJI00ATBHBIX MPOOJIEM palliOHaIb-
HOTO TPHUPOAOINOIb30BaHNUSA, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U COXpaHe-
HUS IPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS
K IPUPOAE U CBOEMY 3I0POBBIO, a TaKke MPUOOPETEeHUs] ONbITa HUCIOJIb30BAHUS
NOJYYCHHBIX 3HAHUU Ui MPUHATHUS TPAMOTHBIX PEIICHUH B CUTyalUsaX, CBsI3aH-
HBIX C XUMHUYECKIUMH SBJICHUSMU.

B yde6HOM miaHe cpenHero oOmiero o6pa3oBaHus mpeaMer «XuMus» 6a3o-
BOTO YPOBHSI BXOJUT B COCTaB MNpeAMETHON obOsactu «EcTecTBeHHO-HayuyHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obuiero odpazoBaHusi, coctabisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKON XUMUH

[Ipenmer opraHM4YecKON XUMUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MTOJyY€HUH HOBBIX BEIIECTB U MAaT€pHaoB. Te€Opusl CTPOCHHUS OPraHUYECKHUX CO-
enuHenuit A. M. bytnepoBa, e€ ocHoBHbIEe moJoxkeHUs. CTpYKTYpHBIE (HOPMYJIBI
OpraHnYecKux BemecTB. ['omoiorus, nsomepus. XUMUYECKasi CBSI3b B OpraHuYe-
CKMX COCIUHEHUSX — OJJUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenre o kiaccupuKaluyu opraHUYecKux BenlecTB. HoMeHknaTypa
OpTraHUYECKUX COEIMHEHUI (CHCTEMAaTU4ecKasi) U TPUBHUAIbHBIE HA3BAHUS BaXK-
HEWIIUX NPEACTABUTEICH KJIACCOB OPTaHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPALICHUN: O3HA-
KOMJICHHE C o0pasllaMu OpraHMYeCKUX BEIECTB M MaTepuajaMyd Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIIECTB, HAOIOJCHUE U OINUCAHUE JIe-
MOHCTPALMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPU Harpe-
BaHUH (TIJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psAa. MeTaH U 3TaH — Mpo-
CTEHIINe MPECTABUTENH AIKAHOB: (PU3UYECKUE U XUMHUYECKUE CBOMCTBA (peaKiuu
3aMElIEeHUs U TOPEHUS ), HAXO0KICHUE B IPUPO/JIE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psill. DTUIIEH U MPONWIEH —
MPOCTEHIIINE MPEACTABUTENHN AJIKEHOB: (PM3UYECKUE U XMMUYECKHE CBOMCTBA (pe-
aKIMU TUAPUPOBAHMS, TAJIOT€HUPOBAHUSA, TUAPATALIUH, OKUCIIEHUS U TTOJIMMEpU3a-
[[MH ), TIOJTyYE€HHUE U IPUMEHEHUE.

Ankanuensl: OyTtaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Psill. ALIETHIICH
— TPOCTEHIINI MPECTABUTENh AIIKUHOB: COCTAB, CTPOCHHE, (PU3NYECKHE U XUMU-
YECKHE CBOMCTBA (peaKUuU TUAPUPOBaHUS, TAJIOTEHUPOBAHUS, TUIpATaAllUH, TOpe-
HUSI), TIOJYUYCHHUE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, QuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIPUMEHeHue. 10.1yo:
cocmas, cmpoenue, uzuueckue U XumuiecKue ce0UCmaa (peakyuu 2aio2eHuposa-
HUS U HUMPOBAHUsL), noayiyenue u npumeHerue. TOKCUYHOCTh apeHOB. ['eHeTnye-
CKasi CBSI3b MEXJIY YIJIEBOJOPOAaMU, MPUHAICKAIIUMH K PA3JIUYHBIM KJIaCCaM.



[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOMYyTHBIE
HedTsaHbIe ra3bl. HedTs 1 €€ npoucxoxaenue. CriocoOsl nepepaboTku HeTH: Tie-
PEroHKa, KPEKUHT (TePMUYECKUM, KATAIUTUUECKUI), TUposu3. [IpoaykTsl nepepa-
00Tk HEe(TH, UX MPUMEHEHHE B TPOMBIIIUNICHHOCTH U B ObITY. KaMeHHBIH yroiib u
MPOJYKTHI €r0 epepadoTKu.

OKCHepUMEHTAIbHBIE METO/IbI U3YUEHUsI BEUIECTB U UX MPEBpPALICHUI: O3HA-
KOMJICHHE ¢ 00pasliaMu IJIacTMacc, KaydyKoB U pe3uHbl, kojutekiuu «Hedte» u
«YTOJb», MOJEIUPOBAHUE MOJIEKYJI YTJIEBOJOPOIOB M TaJOr€HONPOU3BOJHBIX,
MIPOBEICHNE MPAKTUYECKOW PabOThI: MOJyUYEHUE STUJICHA U U3yUYE€HUE €0 CBOWCTB.

Pacuérurle 3amaqn.

BbluncieHys Mo ypaBHEHUIO XMMHYECKON peakuuu (Macchl, 00bEMa, KOJU-
YecTBa MCXOAHOTO BEIIECTBA WM MPOAYKTa PEaKLMHU MO0 U3BECTHBIM Macce, 00bE-
MY, KOJIMUYECTBY OJHOIO U3 UCXOIAHBIX BEILIECTB WIN MPOLYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranuieckue CoeAUHEHUS

[IpenenbHbIE OAHOATOMHBIE CIUPTHL. METaHO M 3TaHOMI: CTPOEHHUE, PU3nye-
CKH€ M XMMHYECKUE CBOMCTBA (PEAKIMK C aKTUBHBIMH METaJJIaMHU, TaJ0T€HOBO/IO-
poJlamMH, TOpPEHHE), TPUMEHEHHE. BogopoaHbIe CBSA3M MEXAY MOJIEKYJaMU CIHpP-
TOB. JlelicTBHE METaHOJIa ¥ ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaromMHble COUPTHI. DTUIEHTIUKOJIb U TJIMUEPUH: CTPOEHUE, pu3nye-
CKH€ M XMMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBHUE CO IIEJIOYHBIMU METaJUIAMH, Ka-
YECTBEHHAs peaKIisl HA MHOTOATOMHBIE CIUPTHI). JleficTBUE Ha OpraHru3M YeJloBe-
ka. [I[puMeHeHne rmneprHa U STUICHTJITUKOJISL.

deHon: cTpoeHHE MOJICKYJbI, (DU3NYSCKHUE M XUMHUUYECKHE CBOMCTBA. TOK-
cU4YHOCTh (hpeHona. [Ipumenenne genorna.

Anbnierunibl U xkemowsi. DopMaIbIAerui, aleTalbACTul; CTpoeHue, dhusnye-
CKHE€ U XMMHUYECKHE CBOMCTBA (pEaklMM OKHCICHHS M BOCCTAHOBIICHHUA, Kaue-
CTBEHHBIE PEAKIIMH ), TOJTYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeeiabHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYC-
Hasl KUCJIOTBI: CTPOEHHUE, (PU3MUECKUE U XMMHUYECKHE CBOMCTBA (CBOMCTBA, 0OIIMe
JUISL KJIacca KHMCIIOT, peaklus dTepu(uKalnn), nojdydyeHue u npuMmenenue. Crea-
pPUHOBAs U OJICMHOBASI KUCJIOTHI KaK MPEACTABUTENH BBICIINX KAPOOHOBBIX KUCIIOT.
Mpbi1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JeiCTBHE.

Crnoxuble 3(pUphl Kak MPOU3BOAHbBIE KapOOHOBBIX KHUCIOT. ['Haponus ciox-
HbIX 3¢upoB. XKupel. 'maponus xupos. Ilpumenenue xupoB. buosormueckas
pOJIb )KUPOB.

VYrneBoabl: cocTaB, KilacCHU(pHUKaAIUs yrieBoJ0B (MOHO-, TU- U MOJMCaxapu-
nel). [I0KO3a — MPOCTEUIINK MOHOCAXapuJl: OCOOCHHOCTH CTPOEHUS MOJICKYJIbI,
busnveckre ¥ XUMHUYECKHE CBOWCTBA (B3auMojeicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMUAYHbIM pacTBOpoM okcuzaa cepedpa(l), BoccranoBieHue, Opoxe-




HUE TJIIOKO3bI), HAXOXK/IEHNE B MPUPOJIE, MPUMEHEHHE, Onosiornueckas poib. Do-
TocuHTE3. PPYyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u memrono3a Kak npupoaHbie momMepbl. CTpoeHue Kpaxmalia H
1esuono3bl. Pu3nueckue U XUMHUYECKHE CBOMCTBA Kpaxmana (TUAPOJIU3, Kade-
CTBEHHAs PEAKIIMsI C UOJOM).

DKCHepUMEHTAIbHBIE METO/Ibl M3YUEHHUS BEIIECTB M UX MPEBPAIIECHUMN: MPO-
BeJIeHNEe, HAOIIOJICHUE U ONMHUCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CITHP-
TOB, KQYECTBEHHBIC PEAKIIMM OJHOATOMHBIX CHUPTOB (OKUCIEHHE JTaHOJIa OKCH-
aoM meau(ll)), MHOroaTOMHBIX CIIUPTOB (B3aMMOJCHCTBUE TIIMIICPUHA C THAPOK-
cunom meau(ll)), anpaeruaoB (OKMCICHHE aMMHUAYHBIM PACTBOPOM OKCHa cepeO-
pa(l) u ruagpoxcunom menu(ll), B3aumoielicTBue Kpaxmania ¢ HOJI0M), TPOBECHUE
MPaKTUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

PacuérHbie 3aauu.

Boluncienus mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJu-
YEeCTBA MCXOAHOTO BEIIESCTBA WM MPOIYyKTa PEAKIIUHU 110 H3BECTHBIM Macce, 00bE-
MY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIESCTB WU MIPOTYKTOB PEAKITHH ).

A3oTcozepIKanue OpraHuIecKue COCTMHCHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHuyYecKue coeauHeHus. duznueckue
U XUMUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HaYCHUE aMUHOKHCIIOT. [lenTumb.

benku kak MpUPOIHBIE BBICOKOMOJICKYJISIpHBIC coenuHeHHs. [lepBuuHas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OelKoB. XUMHUYECKHE CBOMCTBA OCJIKOB: TH/I-
pOJIn3, eHATypallvs, KaueCTBEHHBIC PEaKIuU Ha OCIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYECHMs] BEUIECTB M WX MPEBPAIICHUIA:
HaOJFOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: JCHATYpaIus OCIKOB MpH
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUsI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AIIUN, CPEIHSSI MOJICKYJIIpHas
Macca. OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJIIPHBIX COCTMHEHHA — ITOJIH-
MEpHU3aIHsl ¥ TTIOJTMKOHACHCAITHS.

DKCnepUMEHTAIbHBIE METO/IbI 3YUYEHUS BEIIECTB U UX MpEBpaIleHuil: 03Ha-
KOMJIEHUE ¢ 00pa3iiaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, Kay-
JYKOB.

MexnpeaMeTHble CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NMPU U3YYEHUH OPraHUYECKOW XUMUH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHM, TaK W TIOHSITHH, SBISIONIUXCS CHUCTEMHBIMHU IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TTOHSTHS: SBJICHUE, HAYYHBIA (haKT, TUIIOTE3a,
3aKOH, TEOpUs, aHAIN3, CUHTE3, KiacCH(UKANUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHE.

dwusuka: MaTepus, SJHEPTUs, Macca, aTOM, JIEKTPOH, MOJICKYJIa, SHEpPreTHIe-
CKUH ypOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSHUE BEIIecTBa, (QU3H-
YCCKUE BEIIMYUHBI U CIMHUIIBI HX H3MEPCHUSI.

buonorus: knerka, opraau3M, 6mocdepa, 0OMEH BemecTB B opraHusme, ($ho-
TOCHHTE3, OMOJIOTHYECKN aKTHBHBIC BelecTBa (OCIIKH, YTIIEBOABI, XKHUPHI, (PEPMEH-
THI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMAaeMbIe, TOIUIHBO,
pPECypCHI.

TeXHOJIOTHS: THINEBbIC MPOAYKTHI, OCHOBBI PallMOHAILHOTO MUTAHHS, MOIO-
IIME CPE/ICTBA, JCKAPCTBCHHBIE M KOCMETHUYECKUE TIperapaThl, MaTeprabl U3 HC-
KYCCTBEHHBIX ¥ CHHTETHYECKHIX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XHUMHUYECKHH 31eMeHT. AToM. fI1po aToma, U30TOMbL. DIEKTPOHHAST 0007104Y-
Ka. DHEepreTU4ecKrue ypoBHH, MOYPOBHUA. ATOMHBIC opOuTany, S-, pP-, d- neMen-
Tbl. OCOOCHHOCTU pacrpesiesieHns 3JIEKTPOHOB MO OpOUTaIsIM B aTOMax 3JIEMEH-
TOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalusi aTOMOB.

[leprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U l[lepmoandeckon CUCTEMBI
xuMudeckux sneMmeHToB J[. M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB XMMHUUYECKUX AJIEMEHTOB U 00pasy-
€MBIX UMM ITPOCTHIX U CIOKHBIX BEIIECTB IO TPyNIaM U Nepuoaam. 3Ha4eHHE Ie-
PHOJIMYECKOIO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKasi CBA3b. BUIbl XMMHUYECKON CBA3M (KOBa-
JICHTHasl HEMOJsIpHas U MOJsipHasi, MOHHAs, MeTaJuIndeckas ). Mexanusmsl 00pa3o-
BaHMUS KOBAJICHTHOM XMMHYECKOW CBs3M (OOMEHHBIH M JOHOPHO-aKIEIITOPHBIN).
Bonopoanas cBsizb. BanmeHTHOCTh. DIIeKTpoOTpULATENbHOCTh. CTENEHb OKHCIIE-
HUsA. VIOHBI: KATUOHBI M AHUOHBI.

BemiecTtBa MOJNEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSH-
CTBa COCTaBa BEUIECTBA. THUMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOW-
CTBa BELIECTB OT TUIA KPUCTAIIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BELIECTBA B paCTBOPE.



Knaccudukarys Heopranmdaeckux coennHennii. HomeHkmaTypa Heopranmde-
CKHX BellecTB. [ eHeTnyeckas CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAJICKAITUX K
Pa3IMYHBIM KJ1accam.

Xumuueckas peakius. Knaccudukanys XMMUYECKUX peakivil B HEOPraHu-
YECKOW W OPraHMYEeCKON XMMHUU. 3aKOH COXPAaHEHHUS MAacChl BEIECTB, 3aKOH CO-
XpaHEHUs U MPEBPAIICHUS SHEPTUHU IPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMuueckoe paBHoBecue. DaKTOPBI, BAUSIOMINE HA COCTOSIHUE XUMHUYE-
ckoro paBHoBecus. [Ipunnun Jle [larense.

Dnekrponutuyeckas auccouuanus. CuinbHbie U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHasd, ETOYHAsl.

OKUCIUTETHFHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOAbl U3YUYEHUSI BEUIECTB M UX NPEBpALCHUM: Jie-
MoHcTpamms Tadmun «llepuoanueckas cuctema xumuueckux siaemeHtoB JI. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHUBEPCAJIBLHOTO MHAMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MpoBe/Ie-
HUE MPaKTUYECKON paboThl «BiusiHue paznuyHbIX (AKTOPOB HA CKOPOCTH XUMHU-
YECKOU pEeaKLIm».

PacuétHble 3anaumn.

Pacué€tel o ypaBHEHUAM XUMHUUYECKUX PEAKIUM, B TOM YHCIIE TEPMOXHUMHUYE-
CKHE pacu€Thl, pacUEThI C UCIOJIb30BAHUEM MOHITHUS «MACCOBasi A0JISI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. [lonoxenne HemetaiwioB B Ileprognyeckon cucreMe XUMHU4e-
ckux viemeHToB J[. 1. MenaeneeBa u 0COOCHHOCTH CTpoeHUsi aToMoB. duszunye-
CKHE€ CBOMCTBA HEMETAJUIOB. AJUIOTPOIHUS HEMETAJJIOB (Ha MPHUMEpPE KHUCIOPOJa,
cepsl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAUIOB (rajoreHOB, CEpbl, a30Ta,
dbocdopa, yriaepona u KpeMHHUsI) U UX COSTUHEHUHN (OKCUIOB, KUCIOPOACOAEpAKa-
IIUX KUCIIOT, BOAOPOAHBIX COSTUHEHHUI).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHU .

Meramisl. [lonoxenue meramnoB B Ilepuognueckoi cucreMe XMMHYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢gusndeckue cBoiicTBa MeTtaiioB. CIuiaBel METaJUIOB.
DNEKTPOXUMUUYECKUI PSiJT HAMTPSKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIIMX METAUIOB (HATPUM, KM, KaJbLIHi,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.



OO61ue cnocoObl moayueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHHUKE.

OKCIEepUMEHTAIBHBIE METObl U3yUYEHHs BEUIECTB U MX MPEBPALIECHUN: U3Y-
YeHHE KOJUIEKIUHU «MeTasuibl U CIUIaBbl», 00pa3loB HEMETAIJIOB, PEIICHNE KCIIe-
PUMEHTAJIBHBIX 3aja4, HAOJIIOJEHUE U ONKCAHUE JIEMOHCTPALMOHHBIX U Jlabopa-
TOPHBIX OIBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATFOMUHUS C PACTBOPAMHU KHUCIIOT
Y 1IEJI0YEH, KAUeCTBEHHBIE PEAKIIMM Ha KATHOHBI METAJLIIOB).

Pacuérurle 3amaun.

Pacuérbl mMacchl BelecTBa WM 00bEMa Ira30B IO HW3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WK 00bEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIIMM BELIECTB, pac-
4y€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) NIPOAYKTOB PEAKLUH, €CIIA OJHO U3
BEILIECTB UMEET IPUMECH.

XUMUA ¥ )KU3Hb

Ponp xumumn B o0ecne4eHUH SKOJIOTMUYECKOM, SHEPreTUYEeCKOW U MUIIEBOU
0e30MacHOCTH, pa3BUTUU MeAHULMHBL. [[oHATHE O HAy4YHBIX METOAAX MO3HAHUS Be-
LIECTB U XUMHYECKUX PEAKIIHM.

[IpeacraBnenuss 006 oOMMX HAYYHBIX NPHUHIMIAX MPOMBIILIEHHOTO MOIyYe-
HUs B&XKHEHIIUX BELIECTB.

UYenoBek B MUpE BELIECTB U MATEPUAIOB: BAXHEUIINWE CTPOUTEIILHBIE MaTe-
puanbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHabl
JUTSL JIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKHE U MUHEpaJIbHbIE YA0OPEHUS.

XuMus U 310pOBbE YEJIOBEKA: IIPaBUjla UCIOJIb30BAaHU JIEKAPCTBEHHBIX IIpe-
naparoB, NpaBuiia 0E30MaCHOIO MCIOJIb30BaHUS NPEnapaToB OBITOBOW XUMHUH B
IIOBCEITHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBSI3€M MPU U3yYEHUU OOUIE W HeopraHuye-
ckoil xumuu B 11 Kjacce oCylecTBIseTCs Yepe3 UCI0JIb30BaHNE KaK OOILINX ecTe-
CTBEHHO-HAYYHBIX IOHATHM, TaK U IOHATHUH, SABJIAIOLIUXCSA CUCTEMHBIMM JUIS OT-
JEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHUsl, aHaNIU3, CUHTE3, KIACCU(PUKALMS, MEPUOJAUYHOCTh, HAOIIO/IEHHUE, IKCIIE-
PUMEHT, MOJIEIIMPOBAHUE, U3MEPEHHUE, SIBJICHUE.

dusuka: MaTepus, IHEPTHs, MACCa, aTOM, IEKTPOH, POTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUs, CKOPOCTb.

Bbuonorus: kieTka, opranusm, 3Kocucrema, ouocdepa, Makpo- U MUKpOIJIie-
MEHTBI, BUTAMUHBI, OOMEH BEILIECTB B OpraHU3Me.



['eorpadusi: MuHEpaABI, TOPHBIE TOPOIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
peCypCHl.

TexHOmorusl: XMMHYECKAasi MPOMBIIUIEHHOCTb, METAJUIYPrus, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJCTBO, IUIIEBAs
MPOMBIIIIEHHOCTD, (hapMalieBTUUecKasi MPOMBIIIUIEHHOCTh, TPOU3BOACTBO KOCMe-
THUYECKHUX MPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPUAIIOB, 3JIEKTPOH-
Hasi TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHs 00ydaro-
HIMMUCS TIPOrpaMM cpeHero oliero oopazoBanus (JTUYHOCTHBIM, METANpPeIMET-
HBIM U NpeAMETHBIM). HayuHo-MeToiuueckoil OCHOBOM il pa3pabOTKH IIAaHUPY-
EMBIX PE3yJbTaTOB OCBOCHUS MPOTPAMM CPEIHETO 00IIero 00pa3oBaHMs SIBIISCTCS
CUCTEMHO-/IEATEIIbHOCTHBIN MOXO/I.

B cOOTBETCTBHUM C CUCTEMHO-AEATEIBHOCTHBIM MMOJXO0/I0OM B CTPYKTYpE JINY-
HOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHuUs BBIJEIECHBI CIEAYIOLINE COCTABIISIIOLIUE:

OCO3HaHHUE OOYYAIOIUMUCS POCCUUCKON IpakIaHCKOW MJACHTUYHOCTH — TO-
TOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTA I CAMOOIPEICTICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOyYarolUXCcs PYKOBOJACTBOBATHCS B CBOEH Jiesi-
TEJIHOCTA LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, MPUCYIIUMH LEITOCTHON CH-
CTeME XUMHYECKOTO 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CAMHCTBE Y4eOHON M BOCIUTATEIBHOW NIEATEILHOCTH B COOTBETCTBUM C T'yMaHU-
CTUYECKUMHU, COLMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJIE-
ajaMu POCCHICKOro rpa)JaaHCKOro oOIIeCTBa, MPUHITHIMU B OOIIECTBE HOpMaMU
U TIpaBWJIaMH MOBEACHHUS, CIIOCOOCTBYIOIIMMH IpolleccaM CaMOIIO3HAHUs, CaMO-
Pa3BUTHS U HDABCTBEHHOTO CTAHOBJICHUSI INUHOCTH 00YyUYarOIIUXCsl.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpeAMETa « XUMUS» OTPaXKarT CPOpMHU-
POBAaHHOCTH OTBITA TTO3HABATEIHLHON W MPAKTUYECKOUN NEATETLHOCTH 00yYaronuX-
Csl TI0 peayin3aluy MPUHATHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIMAJIbHBIX HOpMaxX U MpaBUIaX MEXIMYHOCTHBIX OTHO-
IICHUM B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NESITEIBLHOCTH MPU CO3JIaHUU yueo-
HBIX TPOEKTOB, PEIICHUU YYCOHBIX U MMO3HABATEIBHBIX 33/1a4, BHIMOTHECHUN XUMU-
YECKUX PKCIIEPUMEHTOB;



CHIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JTOTHUKY U apry-
MEHTBI IPYTUX MPU aHAJIU3€ PA3IMYHbIX BUJOB YUEOHOU N€ATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OTEYe-
CTBEHHOW XWMWH;

yBaXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU M MIPAKTHUECKOTO MPH-
MEHEHHUS XUMHH, OCO3HAHUS TOrO, YTO JIOCTHMKEHHUSI HAYKH €CTh pe3yJIbTaT JJIu-
TEJIbHBIX HAOIIOJCHHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHO-
ro TpyJAa YYEHBIX U IPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYOIIEM aHAJIH-
3¢ MHQOpPMAIMH O TEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUYECTBEHHOM XH-
MUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEJCHUE U MTOCTYIKU CBOMX TOBAPHUILEH C IO-
3ULMI HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE IOCIEICTBUM ITUX MOCTYII-
KOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOoBOro U OezomacHoro obpasa >KM3HH, HEOOXO-
JUMOCTU OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MYECKOMY U IMICUXUYE-
CKOMY 310pPOBBIO;

coOJItoIcHUsT TpaBWI 0€30MacHOTO OOpallleHUs] C BEIIeCTBaMU B OBITY, TO-
BCEIHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHMMAaHUS LEHHOCTU MPaBUJ HHIWBUIYAIbHOTO M KOJUJIEKTHBHOIO 0€3-
OITACHOI'O MOBEJICHUS B CUTyalUsIX, YTPOXKAIOLIIUX 30POBBIO U KU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEOBATEIbCKON Jes-
TEJBHOCTH, OOILIECTBEHHO I0JIE3HOM, TBOPUECKON U IPYTUX BUJAX JIESATEIBHOCTH;

YCTAaHOBKU HA aKTHBHOE y4acTHE€ B PEIICHHM MPAKTHUYECKHUX 3aJlay COLUaIb-
HOI HampaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPAaKTHYECKOMY HM3YYEHHIO MPOQECCHil pa3IudHOTO pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JEATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAIBHOW TPAEKTOPHH 00pa3o-
BaHMs, Oyaymier mpodeccun U peanu3anuy COOCTBEHHBIX KM3HEHHBIX IIJIAHOB C
y4ETOM JTUIYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHO-
cTell o01IecTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1€JE€CO00Pa3HOr0 OTHOLIEHUSI K MPUPOJE, KAaK UCTOYHUKY CY-
IIECTBOBAHMS KU3HH Ha 3eMIJIE;

MOHUMAaHUs II100aJBLHOT0 XapaKTepa KOJIOTHUECKUX MPoOIieM, BIUSHUS KO-
HOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJTHON U COLMATILHOM CPEbI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOIb30BaHUS JTOCTHKEHUN XUMUU JJIs pelie-
HUS BOIIPOCOB PALIMOHAIIBHOTO TPUPOAOTIOIB30BAHUS;

AKTUBHOT'O HENPUATUS JCUCTBUM, IPUHOCAILIMX BpPEI OKPYKAIOLIEH IPUPOA-
HOM cpejie, yMEHUs MPOTHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE MOCIIET-
CTBHUSI IPEANPUHUMAEMBIX AEHCTBHUI U MPEIOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJTOTUYECKON KYIbTYPHI,
ONbITAa JEATEIBHOCTA SKOJIOTHYECKOW HAINPaBICHHOCTH, YMEHUS PYKOBOICTBO-
BAThCS MMM B MMO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMAJIBHOW MPAKTUKE, CIO-
COOHOCTH ¥ YMEHHUSI aKTUBHO TIPOTUBOCTOSITH HJI€OJIOTUU XeMo(poOouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUs crienu(DUKU XUMHUHM KaK HayKH, OCO3HaHUs €€ poiu B (HopMHUpO-
BAHUHU PALIMOHAJIBHOIO HAYYHOT'O MBIIUICHUS, CO3JAHUH LIEJTOCTHOIO MPEACTaBIIE-
HUs 00 OKpYIXKalolleM MHUpE KaK O €IWHCTBE MPHUPOJIbl M UYEJIOBEKa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEM W PEIICHUU MNpOoO0JIeM COXpPaHEHHS MPUPOIHOTO
paBHOBECHS;

yOXKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHUU JIJII COBPEMEHHOW ITMBUIIN3A-
WM. B €€ TYMaHUCTUYECKOW HAMPABICHHOCTH Y BAXXHOM POJIA B CO3JaHUU HOBOU
0a3pl MaTepUaIbHON KYJBTYPhI, PEHICHUU TJIOOATBHBIX MPOOJEM YCTOMYHBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MUIIIEBON B IKOJIOTMYECKOMN
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00CCIICUCHUU YCIOBUHN YCIEIIHOTO TpyJa
¥ DKOJIOTUYECKU KOMMDOPTHOM KU3HU KaXKJIOTO WICHA 00I1eCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: ITOHUMAaHUS CYIIIHOCTH METOJ0B MO3HA-
HUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh IMOJTY-
yaeMble 3HAHUS JIJI aHalu3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEro MUpa U MPO-
UCXOJIAIUX B HEM W3MEHEHHM, YMEHHs JelaTh OOOCHOBaHHBIC 3aKIIIOUCHHS Ha
OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JTAHHBIX C IIEJIbI0 TTOJIYYSHHS JOCTOBEP-
HBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIb30BaTh XUMUYCCKUE 3HAHUS JUIS pe-
IICHHS MTPOOJIEM B PEATbHBIX KU3HECHHBIX CHTYAITHX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30-
BaHWIO, K aKTUBHOMY ITOJIyYCHUIO HOBBIX 3HAHHWHA MO XWUMHH B COOTBETCTBUH C
KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METAINIPEJMETHBIE PE3YJIBTATHI

MeTtanpeameTHbIe pe3yibTaThl OCBOCHUSI y4eOHOTO TMpenMera « XUMHUs» Ha
YpPOBHE CpeHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIEe 1 (POPMHUPOBAHUS MUPOBO33PEHUS OOYUAIOLIUXCA MEXKIUCIH-
IUIMHApHbIE (MEXIpPEeIMETHbIE) OOILICHAYYHbIE IMOHATHUS, OTpPaXKaroIlHe LEOCT-
HOCTbh HAYYHOM KapTUHBI MUpa U CIIEUU(DUKY METOJOB TO3HAHUS, UCIIOJIb3YyEMBIX B
€CTECTBEHHBIX HayKaX (MaTepusi, BEIECTBO, YHEPTUs, ABJICHHE, POLECC, CUCTEMA,
HAy4YHBIA (pakT, MPUHIINII, TUIIOTE3d, 3AKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEI0Ba-
HUE, HaOII0/IeHNe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHble yueOHbIE NENUCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHBHBIC,
peryisTUBHBIE), obecneunBaromye GopMupoBaHue (yHKIMOHAIBHOW I'PaMOTHO-
CTH Y COLMAJIbHON KOMIIETEHIIMU 00yYarOIINXCS;

CHOCOOHOCTh OOYYarOIIMXCS MCIOJB30BaTh OCBOEHHBIE MEXAMCLUILIMHAP-
HbI€, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEpCAIbHbIE YUEOHbIE NEHCTBUS B MO3HA-
BATEJIBHOW U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble PE3yIbTAaThl OTPAX AT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU MMO3HABATEIIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JE€HCTBU-
SMH.

OBiajeHue YHMBEPCAJBHBIMH Y4eOHBIMHM I03HABATEJIbHBIMH [1€iiCTBHU-
MU

1) 0a3oBble JIOrHYecKHe JeCTBUSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJM3UpOBaTh NpoOiieMy, BCECTO-
POHHE €€ pacCcMaTpuBAaTh;

ONPENENATh LEIU IEATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX TOCTH-
YKEHUS, COOTHOCUTH PE3yJIbTAThI I€ITEIbHOCTHU C MOCTABJICHHBIMU 1EISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS —
BBIJICIIATh XapaKTEPHbIE NMPU3HAKWA TOHATHM W YCTaHaBIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Uil OOBSICHEHHUS OTAEIbHBIX (PAKTOB U
SIBIICHU;

BBIOMPATh OCHOBAHUS U KPUTEPUU AJIA KIACCU(PUKALMU BEIIECTB U XUMUYE-
CKHUX pEaKLuy;



YCTaHaBJIMBATh MPUYMHHO-CIIECICTBEHHBIE CBA3U MEXK]Y H3Yy4aeMbIMH SBJIC-
HUSIMU;

CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, I€IyKTUBHbIE, 10 aHAJIO-
T'YH), BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paCCMaTPUBAEMbIX SIBJIICHUSX,
(GbopMyIUpPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HAaK (CHMMBOJI) DJIEMEHTa, XUMUYecKas (popmylia, ypaBHEHUE XUMHUYECKOW peak-
MU — TPU PEIICHUN YYEOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 3a/ad, MpUMe-
HSTh Ha3BaHHbBIC MOJICIbHBIC MPE/ICTABIICHUS /JIs BBISBICHUS XapaKTEPHBIX MPH-
3HAKOB M3y4YaeMbIX BEIIECCTB U XUMUUECKUX PEAKIIH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOI'O MO3HAHUS BEILIECTB U XUMUYECKUX pe-
aKIIH;

(bopMyIUpPOBAThH LIEJIN U 3a/1a4U UCCIIEIO0BAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa IIO-
3HaHUS U OCHOBBI JIJIs1 (GOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH BBI-
CKa3bIBAEMBIX CY>KJICHUI;

BJIaJICTh HABBIKAMHU CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS U TIPOBEACHUS YUCHH-
YECKHUX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOJIIOJATh 32 XOJOM IPO-
1ecca, caMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HopMyIupoBaTh 0000-
HICHUS U BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HUCCIIECIOBAHUS, CO-
CTaBJIATh OOOCHOBAHHBIA OTYET O MPOACIaHHOMN padoTe;

MPUOOPETATh OMBIT YYCHUYECKON MUCCIIeI0BATEIHLCKON U TIPOEKTHON JIeATEIh-
HOCTH, TPOSBIIATh CIOCOOHOCTh M TOTOBHOCTHh K CAMOCTOSITEJIbHOMY TOHMCKY Me-
TOJOB pElIeHUs] MPAKTUYECKUX 3a7ad, TPUMEHEHHUIO Pa3IUYHBIX METOJOB IMO3HA-
HUSL.

3) padora ¢ ungopmaunmeii:

OPUCHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpMauu (HAy4HO-
NOMyJIsipHasi JIMTepaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUs, pe-
cypcbl MHTepHeTa), aHaIuM3UpoBaTh HHPOPMALMIO PA3JIUYHBIX BHUJIOB U (Popm
MPEACTABIICHUS, KPUTUUECKH OLIEHHBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUU-
BOCTb;

dbopMyIHpOBaTh 3aMPOChl U MPUMEHSITh PA3IUYHBIE METOJbI MIPU TOUCKE U
otOope uHpoOpMaLMK, HEOOXOIUMOM [JIsl BBITIOJIHEHHUS] y4eOHBbIX 3ajad ompeje-
JIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJb30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIHO BbIOMpaTh ONTUMAJIbHYIO (OpMY TpencTaBiIeHus] HHPOpMa-
UM (CXeMbl, TpauKy, AUarpaMMbl, TaOJIUILIbI, PUCYHKH U APYyTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA IpH paboTe ¢ XUMHUYe-
CKOM MH(]OpMalnuen: NPpUMEHATh MEXNpeaMeTHble (hu3nueckue U MareMaTuye-
CKH€) 3HaKH U CUMBOJIBI, (OpMYJIbl, a00peBUaTypbl, HOMEHKJIATYPY;

UCIIONB30BaTh U TMpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgjaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKJaeMOi TeMbl B XOJI€ AUAJIOTa W/UITU
JTMCKYCCHUH, BBICKA3bIBATh UJIeH, (DOPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIIb-
HO BBITIOJTHEHUS MPEJIOKEHHOH 3a1a4u;

BBICTYIIaTh C MPE3CHTAlMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIIIOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIECAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3aluil y4eOHOTO poekTa U (OPMYIUPOBATH BBIBOIBI
o pe3yjbTaTaM NPOBEACHHBIX HCCICAOBAHUN MyTEM COTJIACOBAHMS TO3UIMA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

OBi1ajeHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYILIECTBIISITh CBOIO MO3HABATEIbHYIO JIEs-
TETBHOCTH, ONPEesisl €€ e U 337a4d, KOHTPOJIUPOBATh U MO MEepe HEOOXOaU-
MOCTH KOPPEKTHPOBATH IPEIAraeMblii aJrOpUTM JEHUCTBUM IPU BBITOJIHEHUU
y4eOHBIX M HCCIIeIOBATEIbCKUX 3aJ1a4, BbIOUpaTh Hanbosee 3pPeKkTUBHBIN Cr1OcO0
UX peUIeHMsI C yUETOM MOJYUYEHHsS] HOBBIX 3HaHUHN O BELIECTBaX U XMMUYECKUX pe-
aKIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHHS Kypca «OpraHndeckass XuMHs» OTpaKa-
IOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHHN O XUMHYECKOW COCTABIISIONMICH ecTe-
CTBEHHO-HAyYHOW KapTHUHBI MHUpPA, POJIYM XMMHUHU B NMO3HAHUU SIBJICHUI NPUPOJbI, B
(GhOpMUPOBAHUM MBIIUICHUS U KYJbTYPhl JJUYHOCTH, €€ (PyHKIIMOHAIBHOW rpaMoT-
HOCTH, HCOOXOJMMOM JJIsl PEIICHHs MPAKTUYSCKUX 3aJ1ad M JKOJOTHYECKH 000C-
HOBAHHOI'0 OTHOILIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU CPEJIE;

BJIAJICHUE CUCTEMOW XMMHYECKHUX 3HAHWM, KOTOpas BKJIFOYAET: OCHOBOIIOJIA-
ralomye MOHATUSA (XMMHUYECKHHM 3JIEMEHT, aToM, JJICKTpOHHas 000JI0YKa aTroMma,



MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, XUMHUYECKAsl CBS3b, CTPYK-
TypHas ¢opMyna (pa3BEpHyTast U COKpaIEHHAas), MOJIb, MOJISIpHAsl Macca, MOJIsIp-
HBI 00BEM, YrIepOaHbIA CKENET, PyHKIMOHANbHAS TPYyNIa, paguKall, U30Mepus,
MU30MEPBI, TOMOJIOTUYECKUIN Psifi, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOJI U a30TCO-
JepKalIue COEAUHEHUs, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIE-
KYJISIDHBIE COECMHEHUS); TEOPUHU U 3aKOHBI (TEOpUsl CTPOEHUS OPraHMYECKUX Be-
niectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHUsI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUU; MUPOBO33PEHUECKNE 3HAHMWS, JIEKAIIUE B OCHOBE
MOHUMAaHUsl MPUYMHHOCTU U CUCTEMHOCTH XHMMHUYECKHX SIBJIICHUM, (haKToJIOTHYe-
CKHE€ CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJTYYEHUU U 0€30MaCHOM HCIOJIb30BAaHUU
BKHEUIINX OPraHUYECKUX BELIECTB B OBITY M MPAKTUUYECKOU IEATEIbHOCTH YEII0-
BEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME IOHSITHUS NPHU
ONMHMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHUYECKUX COCANHEHUM;

c(OpMHPOBAHHOCTh YMEHUH UCIOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISI CO-
CTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI) hopMyIT
OpPraHMYECKUX BEIIECTB M YPABHEHUN XUMUYECKHUX PEAKLM, U3rOTaBINBaTh MO-
JIEIU MOJIEKYJI OPraHUYECKUX BELIECTB JUIsl WILTIOCTPALMN UX XUMHUYECKOTO U IIPO-
CTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJIEKHOCTh H3YyUYEHHBIX
OpPraHMYECKUX BEUIECTB II0 MX COCTAaBY M CTPOCHHMIO K OIPEACIIEHHOMY KJiac-
cy/rpynmne coeirHeHu# (yrieBoJopo/ibl, KUCIOPO U a30TCOAEpKAIlUe COeANHE-
HUSI, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS), 1aBaTh UM Ha3BaHUsS MO cUCTEMaTH4e-
ckoii Homenkiatype (IUPAC), a Ttaxke mpuBOIUTH TPUBUAIBHBIC HAa3BAaHUS OT-
JEbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPONUJIEH, alleTUIIEH, dTHUJICHIJIMKOIIb,
rIMLEepUH, GeHo, Gopmanbaeru, aleTaabAeru, MypaBbiHask KUCIO0Ta, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KMCJIOTAa, CTEApUHOBAs KUCIOTa, TJI0KO03a, (PYKTO3a, Kpax-
MalJl, IIeJUTI0J103a, TJIUIIUH);

c(OpPMHPOBAHHOCTh YMEHUS OMPENEIATh BUAbl XUMUYECKON CBSI3U B OpraHu-
YECKHUX COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

Cc(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MOJIO0XKEHHUSI TEOPUU CTPOEHUS opra-
HU4eckux BemiectB A. M. Bytneposa i 00bsCHEHUSI 3aBUCHMOCTH CBOMCTB Be-
HIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChl BEUIECTB;

c(hOpMHPOBAHHOCTh YMEHHMI XapakTEepH30BaTh COCTaB, CTPOEHUE, Pu3nye-
CKHE€ M XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTENECH Pa3IMYHBIX KJIACCOB
OpPraHUYECKUX BeIeCTB (METaH, 3TaH, STUJICH, NMPOIMUJIEH, aleTH/IeH, OyTaJaueH-
1,3, metunOyTtaaueH-1,3, 6eH307, METAaHOJ, 3TAHOJ, ITUJICHTIUKOIb, TJIUIIEPHUH,
(deHoun, aleranbaerul, MypaBbuHas U YKCYCHasi KUCJIOTHI, TJIF0K03a, Kpaxmal, Lel-



J10J103a, aMUHOYKCYCHAsl KUCJIOTA), UJUTFOCTPUPOBATH TEHETUIECKYIO CBSI3h MEXKIY
HUMHU yPaBHEHHUSAMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUHA C UCTIOIb30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOJIOPOIHOTO
ChIpbsi (HEDTh, MIPUPOJIHBINA T'a3, YTOJb), CIOCOOBI UX MEPEpadOTKH U MpaKTHUYE-
CKO€ IPUMEHEHHUE MPOAYKTOB MepepaboOTKH;

c(hOpPMHPOBAHHOCTh YMEHHH MPOBOJIUTH BHIYHCIICHUS 110 XUMUYECKUM YPaB-
HEHUsM (Macchl, 00bEMa, KOJIMYECTBA UCXOJAHOTO BEIIECTBA WJIM MPOJIYKTa peak-
IIMU TI0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEIIECTB
WM TPOAYKTOB PEaKIINM);

c(hOpMHPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METO-
JaX HAYYHOTO TMO3HAHUS, UCIIOH3YEMBIX B XUMHUH NMPU U3YUYEHUU BEIIECTB M XU-
MUYECKUX SIBICHUM (HAOIIO/IeHUEe, U3MEpPEHHe, DKCIEPUMEHT, MOJCIUPOBAHUE),
WCIIOJIb30BAaTh CHCTEMHbIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEHICHUM B KOH-
KPETHBIX KU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEMIECTBAMHU U UX MIPUMCHCHHEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYyI0M U JIa0OpaTOPHBIM 000PYIOBAHKUEM, a TAKXKE MPaBUiIa OOpaIlIeHUs C Bellle-
CTBAaMU B COOTBETCTBUU C MHCTPYKIHUSIMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHU-
YECKHUX OIIBITOB,;

c(hOpMHPOBAHHOCTh YMEHUH IIAHUPOBATh U BBITTOTHITH XUMUICCKUN dKCTIC-
pUMEHT (TIpEBpaICHHS] OPTaHUYECKUX BEIIECTB IPH HArPEBaHWUU, TIOTYUYCHUE ITH-
JieHa U U3Y4YEHHUE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIMM OPTaHUYECKHX BEIIECTB,
JeHaTypalus O0eIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMKA OEJIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH O€30MaCHOCTH TMPHU OOpaIlleHWH C BEIECTBAaMHU U Jlabopa-
TOPHBIM 00OpPYAOBaHUEM, MPEACTABIATH PE3YIbTAThI XHMHUYECKOTO IKCIICPUMEHTA
B (opMe 3alMCH YPaBHCHHWI COOTBETCTBYIOIIUX pPEaKIHWi U (POPMYyIHPOBATH BBI-
BOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUI KPUTHUYECKU aHAIM3WPOBATh XUMHUYECKYIO HH-
dbopmanuio, MoaydaeMyro U3 pa3HbIX HCTOYHHKOB (CpECTBa MAacCOBOM MH(pOpMa-
i, TaTepHeT 1 OpyTrux);

c(hOpMUPOBAHHOCTh YMEHHU COOJII0/IaTh MPaBUIa SKOJIOTMYECKU 11e71eC000-
Pa3HOTO MOBENCHUS B OBITY M TPYJOBOM JESITEIBHOCTH B IEJISX COXpPAaHEHUS! CBOE-
ro 3JI0POBbSl U OKPYKAIOILIEW MPUPOJHOM Cpedbl, OCO3HABATH OIMACHOCTH BO3JIECH-
CTBUS Ha KUBBIC OPTaHWU3MBI OINPEACIICHHBIX OPTaHUYCCKUX BEIECTB, TOHUMAs
cmbicnt Tokasarens IIJIK, TMOSCHATP Ha TpUMEpax CHOCOObI yYMEHBIICHHUS H
MPEIOTBPAIICHHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsT 00yYaronmxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MO3HAHUS BEIIECTB U XU-
MHUYECCKUX SIBICHUM;



JUTSL CIIETIBIX M CJIA0OBUISIINX OOYYAIOMIUXCS: YMEHUE UCIOIB30BaTh PEIlb-
epHO-TOUCUHYIO cucTeMy oOo3Hauenuit JI. bpaiins qisa 3anucu xumudeckux ¢op-
MY

11 KIIACC

[IpeameTHble pe3ysbTaThl OCBOCHUA Kypca «OOmias U HeopraHuyeckas Xu-
MUSD» OTpa)karoT:

c(hOpPMHPOBAHHOCTh TIPEACTABICHUNA: O XUMUYECKON COCTaBIISIONICH ecTe-
CTBEHHO-HAYYHON KapTHHBI MUpPA, POJIU XUMHUU B MO3HAHUU SIBIICHUI TPUPOIBI, B
(GbopMHUpPOBaHUU MBIIUICHUS U KyJIbTYPhl JUYHOCTH, €€ PYHKIIMOHAIBHOU rpamMoT-
HOCTH, HEOOXOJIUMOM ISl pelIeHUs] MPAaKTUUYECKUX 3aJa4 U SKOJOTUYecKu 00oc-
HOBAHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO M TIPUPOTHOM CpeIe;

BJIAJICHUE CUCTEMON XMMHMYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJIA-
rarolfe MOHATHS (XMMUYCCKUH 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JEKTPOHHBIC
opOUTaNIM aTOMOB, UOH, MOJIEKYJIa, MOJb, MOJIAPHBIN 00BEM, BaJIGHTHOCTH, DJICK-
TPOOTPUIIATEIIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas CBs3b (KOBaJICHTHAas,
WOHHAs, METAJJInYecKasi, BOAOPOAHAsS), KPUCTAJUIMYECKAs] PElIETKa, TUIIbl XUMU-
YECKUX PEaKlUil, pacTBOpP, SJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AICKTPOJIUTHUECKAS
JUCCOLUALNS, OKHUCIUTENIb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOW pEaKINH,
XUMHYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPUS IEKTPOIUTUUECKON TUCCO-
uuanuy, nepuoandeckuil 3akon Jl. M. MenaeneeBa, 3aK0OH COXpaHEHHUsI MAacChl Be-
IIECTB, 3aKOH COXPAHECHUS U MPEBPAIICHUS YHEPIUU MPU XUMHUUECKUX PEAKIUSIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMUHU, MUPOBO33PEHUYECKHUE 3HAHMUS, JIE-
JKallye B OCHOBE MOHUMAHHS TPUUMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUU,
dakToIOorNYECKUe CBEJECHUSI O CBOMCTBAX, COCTABE, MOJTYyYEHUU U O€30IacHOM HC-
MOJIb30BAaHUU BAXKHEUIIIUX HEOPTaHUUECKUX BEIIECTB B OBITY U MPAKTUUYECKOU Je-
ATEJIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTh XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX NPEBPAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN UCMOJb30BATh XUMUYECKYIO CUMBOJIUKY JJISI CO-
cTaBJieHUs] (pOpMYJT BEIIECTB U YPaBHEHHN XUMHYECKUX DPEaKIHi, cucTeMaThye-
ckyto HoMmeHknarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OT/ICIBHBIX HEOpPraHuye-
CKHMX BelleCTB (yrapHbIi ra3, YIJIEKUCIbIN ra3, aMMHakK, ramiéHasi u3BeCcTh, Hera-
1mIEHas U3BECTh, MUTHEBAS COJIA, IUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONpPEIESATh BAJIGHTHOCTh U CTETICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHHUSX Pa3IMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJIEHTHAsl, HOHHAsI, METAJUINYECKasi, BOJIOPOJIHAS]) B COCTUHEHUSIX, TUI
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BeIllecTBa (aTOMHAasi, MOJEKYJspHasi,



WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAICKHOCTh HEOpPTaHWYe-
CKHUX BEIIECTB IO KX COCTaBY K ONpENeIEHHOMY KJacCy/Tpymre COeAMHEHHM
(mpocThie BELIECTBAa — METAJUIBI U HEMETAIIbI, OKCUJIbI, OCHOBAHUS, KUCJIOTHI, aM-
¢dboTepHbIEC THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUIECKOTO 3akoHa /.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHUE aTo-
MOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuonoB Ilepuonnyeckoil cucTeMbl XHUMHYE-
ckux aemeHToB J[. 1. MenneneeBa, UCTIONB3Ysl IOHATHUS «S-, P-, 0-2JIEKTPOHHBIC
opOUTanIN», «IHEPreTUUECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH U3MEHEHMSI
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX COCIMHEHUN IO nepuoaaM u rpynmnam Ile-
PHUOINYECKON CUCTEMBI XUMHUYECKUX 31eMeHTOB /. 1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMHUYE-
CKHE€ CBOICTBA HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKAAThH
CYILIECTBOBAHNE T'€HETUYECKOM CBSA3M MEXJIYy HEOPraHWYECKMMH BEIIECTBAMH C
IIOMOILBIO YPABHEHHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHMS KJIACCU(UUIHUPOBATH XMUMHYECKUE PEAKLIUHU II0
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCICHHS AJIEMEHTOB, 0OpaTUMOCTH
peaxiuy, y4acTUIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBIISATh YPaBHEHMs peakUUil pa3iMuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMii HOHHOTO OOMEHa, YUYUThIBas
YCJIOBHSI, PU KOTOPBIX 3TH PEAKUMHU UAYT IO KOHIIA;

Cc(OpMUPOBAHHOCTh YMEHHH MPOBOAMUTH PEAKIMH, MOJITBEPKIAIOLINE Kaue-
CTBEHHBII COCTaB PA3JIMYHBIX HEOPraHUYECKHUX BELIECTB, PACIIO3HABATH ONBITHBIM
yTEM HOHBI, MPUCYTCTBYIOUIUE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMM  PACKpbhIBaTh CYIIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATHUX PEaAKIUM;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKklMK OT Pa3aIuvHbIX (AKTOPOB; XapaAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTeus (nmpunuui Jle larense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUECKHUE IPOLECCHI, Jie-
YKaIIUe B OCHOBE IMPOMBIIIJIEHHOTO MOJIYYEHUSI CEPHOM KUCIOThI, aMMHAKa, & TaK-
e cPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX MPUHIIMIAX U YKOJIO-
IrMYECKUX NMpoOIeMax XUMHYECKOTO MPOU3BO/ICTBA;



c(hOpMHPOBAHHOCTh YMEHUH MPOBOJAUTH BHIYUCICHUS C UCTIOJIb30BAaHUEM I10-
HATHSI «MaccoBas J0Ji BEIIECTBAa B PaCTBOPE», OOBEMHBIX OTHOUIEHUN Ta30B MpHU
XUMHUYECKHUX PEAKIIUIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJIH-
YEeCTBY BEIIECTBA, Macce WIM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEaKIMHU Be-
HIECTB, TEIIOBOr0 3P ¢deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl Be-
IIECTB, MPEBPAILCHUS U COXPAHECHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHUYECKOM
MOCYJI0M U J1abOpaTOpHBIM 000PYIOBAHUEM, a TAK)KE MpaBHIia OOpaIleHus C Bellle-
CTBAaMU B COOTBETCTBUU C MHCTPYKUHUSIMHU IO BBHITIOJHEHHUIO JTAOOPATOPHBIX XUMHU-
YECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUH IIAHUPOBATh U BBITTOTHITH XUMUIECKUN dKCIIE-
PUMEHT (pa3joKEeHHE MEPOKCHUIA BOJAOPOJa B MPUCYTCTBUU KaTald3aTopa, OmIpe-
JIEJIEHUE CpEellbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOTO WHIMKATOPA,
BIIUSIHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh XUMUUYECKOW PEaKINH, PEaKIui HOH-
HOTO 0OMEHa, KaYeCTBEHHbIE PEaKlMU Ha Cyab(dar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTMOH aMMOHMSI, PEIICHUE SKCIIEPUMEHTANIbHBIX 3aJ71a4 10 TeMaM «MeTasibby
u «Hemeramibl») B COOTBETCTBUU C MpaBUJIaMH TEXHUKH O€30MacHOCTH MpHU 00-
palieHuu C BeHieCTBaMU W J1abOpaTOpHBIM O0OpYAOBaHHEM, MPECTABIATH pe-
3yJbTaThl XUMUYECKOTO dKCIIEpUMEHTa B (hOpME 3alUCU YpaBHEHUN COOTBETCTBY-
IOIIKUX peakiuii u (GopMyIUpoBaTh BEIBOBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUUYECKU aHAIU3UPOBATH XMMHUYECKYIO HH-
dbopmaiuio, MogydyaeMyro U3 pa3HbIX UCTOUYHHUKOB (CPEACTBA MACCOBOW KOMMYHHU-
Kaiuu, IHTepHeT U apyrux);

c(hOpMHPOBAHHOCTh YMEHMI COOJIIO/IaTh TpaBUiIa SKOJOTUYECKU IEIeCO00-
Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM AEATEILHOCTU B LIEJISIX COXPAHEHHS CBOE-
ro 3I0pPOBbSI U OKPYKAIOILIECH MPUPOAHOM CpEAbl, 0CO3HABATH OMACHOCTH BO3JIEH-
CTBHUSI HA KUBbIE OPTraHU3MbI OMPEACIEHHBIX BEIIECTB, IOHUMAasi CMBICI TTOKa3aTe-
as TIJIK, mosicHaTh Ha TpUMepax CrocoObl YMEHBIICHHUS U TPEIOTBPAIICHUS HX
BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEIOBEKA;

JUIs O0y4YaroUIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XU-
MUUYECKUX SIBICHUM;

JUTSL CTIETIBIX M CTTA0OBHUASIIUX OOYYaIOIIUXCS: YMEHHE HCIIOJIh30BaTh PEIlb-
edHO-TOUEUHYIO0 cucTeMy oOo3HaueHuil JI. bpaiins s 3anvcu xumudeckux Qop-
MYJI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(POBHIE)
Ne n/nn Konrtposbusie IIpakrnyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH
IT i .
DEMET OPTAHACCRON XM https://school.oblakoz.ru/materials/495725
1.1 Teopus cTpoCHHS OPraHUIECKUX 5 0 0
_ Pasgener 1.1.1,1.1.2,1.1.3
coenquHenuit A. M. Bytneposa
Hroro no pazgeny 5
Pa3znea 2. YrieBoaopoanbl
[IpenenbHbIe yIIeBOAOPOIBI — https://school.oblakoz.ru/materials/495725
2.1 2 0 0
AJIKaHBI Pazmensr 2.1.1, 2.1.2
HenbeTeNEHELe VEICEONOnOIEL https://school.oblakoz.ru/materials/495725
2.2 PEACIIBHBIE YITIEROAOPOA: 6 0 1 Pasnensi 2.2.1,2.2.2,2.2.3,2.2.4,
QJIKeHBI, aJIKaTUEHBI, ATKIHBI
2.2.5
53 A 5 0 0 https://school.oblakoz.ru/materials/495725
: POMaTHUYECKUE YIIIEBOJOPOIbI Paznener 2.3.1,2.3.2
24 IIpupoHbIE HICTOYHUKH YIJIEBO- 9 1 0 https://school.oblakoz.ru/materials/495725
' JOPOJIOB U UX MepepaboTKa Pasznenst 2.4.1,2.4.2
Hroro no pazneny 12
Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust
https://school.oblakoz.ru/materials/495725
31 Crpret. detion 3 0 0 Paszens 3.1.1,3.12, 3.1.3
3.2 Anpaerunpl. KapOoHOBBIE KHCITO- 6 0 1 https://school.oblakoz.ru/materials/495725



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

ThI. C10XKHBIE 3(UPbI

Paznener 3.2.1,3.2.2,3.2.3,3.2.4,
3.2.5,3.2.6

3.3

YrineBoanl

https://school.oblakoz.ru/materials/495725
Pazgensr 3.3.1, 3.3.2

Hroro no pazneny

Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coe{uHeHust

12

https://school.oblakoz.ru/materials/495725

4.1 AmuHbl. AMHHOKHUCIIOTHL. benku 3 Pasnener4.1.1,4.1.2, 4.1.3
Hroro mo pazneny 3
Pa3zaen S. BoicokoMoJIeKyJIsIpHBbIE COeINHEHUS
https://school.oblakoz.ru/materials/495725
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Paznen 5.1.1
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOTPAMME



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(POBHIE)
Ne n/m Konrpoasusie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoanue-
11 ckuil 3akoH u [lepuonuueckas cu- 4 https://school.oblakoz.ru/materials/495726
CcTeMa XUMHYECKHX dJIeMeHTOB /I, Paznmener 1.1.1,1.1.2, 1.1.3
. MenneneeBa
19 CtpoeHue BelecTna. 4 https://school.oblakoz.ru/materials/495726
MHoroo6pa3ue BeniecTn Pazgensr 1.2.1,1.2.2,1.2.3,1.2.4
https://school.oblakoz.ru/materials/495726
1.3 XUMHYECKUE PEAKIUN 6 1 1 Pasmensr 1.3.1,1.3.2,1.3.3, 1.3.4,
135
Hroro no pazneny 14
Pa3nea 2. Heoprann4yeckasi xumust
https://school.oblakoz.ru/materials/495726
2.1 MerTanasl 6 1 Pasnener 2.1.1,2.1.2,2.1.3,2.1.4,
2.15,2.1.6
https://school.oblakoz.ru/materials/495726
2.2 Hemertamner 9 1 1 Pasnener 2.2.1,2.2.2,2.2.3,2.2.4,
2.25,2.26,227,2.2.8,2.29
53 CBs13p HEOPTaHUYECKUX U OpTaHU- ) https://school.oblakoz.ru/materials/495726
YeCKUX BEIISCTB Pa3nen 2.3.1
Hroro no pazneny 17

Pa3zpen 3. XumMus 1 :Ku3HbL



https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726

https://school.oblakoz.ru/materials/495726

31 KUMIS 1 SKHSHE 3 Pasgensi 3.1.1,3.1.2,3.1.3
Hroro no pazneny 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Konu4yecTBo yacos
Ne ni/m Tema ypoka B KonTpoJbHbIe IIpakTHyeckue
cero padoThI padoThI
1 [Ipeamer opranM4ecKor XUMHH
5 Teopus cTpoeHHss OpraHMYECKUX COEeIUHE-
Huii A. M. bytneposa
3 I'omonorus. M3omepust
4 IIpencraBnenue o kiaccuUKaLUU OpraHu-
YECKUX BEILLECTB
5 HomeHknatypa opraHMuecKux COeqMHEHUN
(cuctemaruueckas)
6 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYE-
CKHUH psif
7 MertaH 1 3TaH — NPOCTENUIINE NTPEACTABU-
TEJH aJIKaHOB
8 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA
9 OTHIIEH W IPOIHJIEH — MPOCTEUIINE Mpe-
CTaBUTEIN aJIKEHOB
10 IIpakTuueckas padora Ne 1. «Ilomyuenue 1
STWJIEHA U U3yUYEHUE €TO0 CBOMCTB
Anxanuensl. Byraguen-1,3 u metun6yraau-
11 eH-1,3. [lomyuenue cMHTETHYECKOTO Kaydy-
Ka U PE3UHBI
12 AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,




TOMOJIOTUYECKHUM psAll. ALETUIIEH —
MPOCTEUILINN MPEICTABUTEIb AIKHHOB

Brluncienus 1o ypaBHEHHUIO XUMHYECKOU

13
peakuuu

14 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

15 I'enernueckas cBs3b yIiI€BOJOPOIOB, IPU-
HQ/IJIKAIIMX K pa3IMYHbIM KJlaccam
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOOB:

16 MIPUPOJIHBIN ra3 ¥ MOIyTHHIE HE(PTSIHBIE ra-
3bl, HEPTh U IPOIYKTHI €€ mepepadboTKu

17 KonTtponbHas pabota no pazueny «YrieBo-
JOPOABD)

18 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: META-
HOJI ¥ 3TaHOoJI. BogopoHast cBs3b

19 MHoroaroMHbl€ COUPTHI: 3TUIICHTIUKOIb U
TIUIEPUH

20 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

21 Anbaeruabl: GopMaIbAeTUA U aleTalb/e-
rua. ALleToH

99 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

93 ITpakTuyeckas padora Ne 2. «CBolicTBa
pacTBoOpa YKCyCHOM KHCIIOTBD)
CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK

24 MIPEJCTaBUTENN BBICIIUX KapOOHOBBIX KHC-

JI0T. MbLIa KaK COJIM BBICIIMX KUPHBIX Kap-




OOHOBBIX KHCJIOT, UX MOIOIIEE ACHCTBHE

Mpg11a KaK COJIM BBICHIHX Kap6OHOBI)IX KHC-

25 JIOT, X MOIOIIee ICHCTBHEC .

26 CnoxxHbIe 3(DUPBI KaK MPOU3BOIHBIE KapOo- 1
HOBBIX KUCJIOT. [ MApOJIN3 CIIOKHBIX A(UPOB
VYrneBojsl: cocTa, kKiaccudukanus. Bax-

27 HEHIIHE MPEICTaBUTENH: TIIF0K03a, PPYKTO- 1
3a, caxaposa

28 Kpaxman u nenmrono3a kak IpupoaHbIE MO- 1
JTUMEPBI
KonTponbnas pabota no pazaeny «Kucno-

29 pOJIcCOaEpIKAIIE OPTAaHUYECKHUE COSAMHE- 1
HUS»

30 AMUHBI: METHJIAMWH Y aHUIHH 1
AMUHOKHCIIOTHI KaKk aM(OTEpHBIE OPTaHU-

31 YeCKHE COEINHEHUS, UX OMOIOTHUECKOE 1
3HaueHwne. [lenmTumsl

39 benku kak mpupoHbIe BEICOKOMOIEKYIISIP- 1
HBIC COCIUHCHUS

33 OCHOBHBIE OHSATHS XUMHHU BBICOKOMOJIE- 1
KYJISIPHBIX CO€TMHEHUI
OcCHOBHBIE METOJIBI CHHTE3a BLICOKOMOJIE-

34 KYJISIpHBIX coennHeHuil. [limactmaccsl, 1
Kay4IyKH, BOJIOKHA

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

Xumudeckui anemMeHT. AtoM. Spo aroma.
N3oTomnsl

DneKTpoHHas 000104Ka. DHEPreTuYecKue
YPOBHH, IOJYPOBHH. ATOMHBIE OpOHTaINH, S-,
p-, d- anmeMeHThI. DIeKTpOHHAS
KOH(HUTypaIysi aTOMOB

[Tepuonuueckuii 3akon u I[leprnoanueckas cu-
cTeMa XxuMudeckux 3yeMeHToB . . Menne-
JIeeBa, UX CBSA3b C COBPEMEHHOM TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHU-
YECKUX DJIEMEHTOB U UX COCIMHEHUH 110
rpynmnam M nepuojam. 3HaueHue nepruoande-
CKOI'0 3aKOHA U CUCTEMBI XUMHUYECKHX DJIE-
MeHTOB JI.J1. MenneneeBa B pa3BUTUN HAYKU

Xumunueckas cBg3b. KoBajaeHTHas CBA3b (HC-

NOJISIpHAs M MOJIsIpHast). Mexanu3Mel 00pa3o-
BaHUs KOBAJIEHTHOM CBs3U. BaneHTHOCTH

DIIEKTPOOTPHULIATENBHOCTh. NOHHAs XUMUYe-
CKast CBSA3b. MOHBI: KATHOHBI U AaHUOHBI.
CTeneHb OKHCICHUS

Mertanueckas cBsizb. BogopoiHas CBSI3b.
BemiectBa MoOIEKyIIpHOTO M HEMOJICKYJISP-




HOT'O CTPOCHHUS

Ilonsrtue o AUCIICPCHBIX CUCTEMAX. HUctun-

8 HBIE ¥ KOJUTOUAHBIE pacTBOpbI. MaccoBas 10-
JIsl BEIIECTBA B pacTBOpE

9 Knaccugukanus 1 HOMEHKIaTypa HEOpraHu-
YeCKUX COSIUHECHUH.

10 I'enernueckas cBS3b HEOPraHUYECKHUX Be-
IIECTB Pa3IMUYHBIX KJIACCOB
Knaccugukanus XuMIUecKuxX peakiuuii B He-
OpPraHUYECKOM U OpraHNYeCcKON XUMHUHU. 3aKOH

11 COXpaHEHUsI MaCChl BELIECTB; 3aKOH COXpaHe-
HUS U IPEBpAIlEHUs SHEPTUH NIPU XUMUYe-
CKUX PEaKLHUAX

12 Ckopoctb peakiun. O6paTuMble peaKiuy.
XHUMHUYECKOE PaBHOBECHE
ITpakTuyeckas padora Ne 1. «BnusHue pas-

13 JMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOI
peakuun»

14 OnexTponauTuyeckas aucconuanus. [loustue
0 BogopoHOM Mokasarene (PH) pactBopa

15 Peakmun nonnoro ooMeHa

16 I'maponu3 opraHMUECKUX U HEOPraHMYECKUX
BELIECTB

17 OKUCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIUN

18 [TonsaTue 06 37MeKTpoOIM3€e pacaaBoB U pac-
TBOPOB COJIEH

19 KonrtponsHas padora no pazneny «Teoperu-

YECKHUEC OCHOBbBI XUMHUUN




20

21

Merautbl, ux nosioxenue B [lepuoanyeckoii
cucTeMe XuMu4Ieckux 3neMeHToB Jl. . MeH-
JieneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
OO6mue Gpuznueckre CBOMCTBA METAIIOB.
CrmuiaBbl METaIOB

DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH Me-
TaJUIOB. XMMHUUYECKHE CBOMCTBA BaXKHEHUIITNX
METaJUIOB (HATpUH, KaJui, Kaablluii, MarHUH,
ATFOMUHHNA) U UX COCTUHEHUI

22

XHUMHUYECKHUE CBOMCTBA BAXKHEUIIINX METAJJIOB
(xpoma, Menu, IMHKA, JKeJie3a) U UX COeTuHe-
HUHI

23

24

25

26

[IpakTuueckas padora Ne 2. "Pemienue skcne-
PUMEHTANIBHBIX 33Ja4 110 TeMe «MeTtamibn"

Hewmeramnsl, ux nonoxenue B [lepuonnue-
CKOH CHCTEeME XHUMHUYECKUX 31eMeHTOB /[I. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS aTo-
MOB

dusndeckue CBONCTBA HEMETAIIIIOB. AIO-
TPOIHS HEMETAIIJIOB (HA IPUMEpE KUCIOPOa,
cepsl, pocdopa u yriepoaa)

XHWUMUYECKUE CBOKMCTBA U TPUMEHEHHUE Tajlo-
TE€HOB, CEPbI U UX COECUHEHUIN

27

28

XHWUMHUYECKUE CBOMCTBA U TPUMEHEHNE a30Ta,
dbocdopa u UX coeTMHEHUI

XUMHUYECKUE CBOWMCTBA U IPUMEHEHUE YTJIE-
poaa, KpEMHMS U UX COEAUHEHUI

29

O0001IeHrEe 1 cUCTEMAaTH3alMs 3HAHUH 110




teme «Hemeraiby. Beruucnenus no ypas-
HEHUSIM XUMHYECKUX PEAKINl U TEPMOXUMHU-
YECKHE PACUYETHI

30

[Tpaktuyeckas padora Ne 3. «Pemenue 3kc-
IepUMEHTaJIbHBIX 331a4 1o Teme "Hemerai-
JB1"»

31

32

33

KoHntposbHas padoTa mo teMaM «MeTauibl» 1
«Hemertamuien

HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHEC KHCJIOThI,
OCHOBaHHMH:, aM(bOTepHLIe COCAUHCHMU.
I'eneTnyeckas cBs3b HCOPraHU4CCKUX U
OpraHN4YC€CKHX BCIICCTB

[IpencraBienust 06 OOIMKUX HAYYHBIX IPUHITH-
Max MPOMBIIIICHHOTO MOJIY4YEeHUs BayKHEH-
IIINX BEIIECTB

34

YenoBek B MUpE BEUIECTB U MAaTEPUAIIOB. XU-
MHs U 30pOBBE YestoBeka. Ponbs xumuu B
o0ecreyeHnn YKOJI0rMUeCKOt, SHepreThye-
CKOM M MUIIeBON 0€30acCHOCTH, Pa3BUTUHI
MEULIUHBI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

34




YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
IMa6puensa O. C., Octpoymos U. I'., Crankos C. A. Xumus. ba3osrii ypoBers. 10
KJ1acc
["a6puensn O. C., Octpoymos . I'., Cnankos C. A. Xumusi. ba3oBbiii ypoBenb. 11
KJ1acc

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

IMa6puensa O. C., Octpoymos U. I'., Crankos C. A. Xumus. ba3ossrii ypoBens. 10
kjacc. Pabouas terpanb

["a6puensn O. C., Octpoymos . I'., Cnankos C. A. Xumusi. ba3obiii ypoBenb. 11
kiacc. Pabouas terpaab

I"abpuensn O. C., CraakxoB C. A. Xumus. ba3osslii yposens. 10 knacc. Meroguueckoe
nocodue

I"abpuensn O. C., CraakxoB C. A. Xumus. ba3osslii ypoBens. 11 knacc. Meroguueckoe
nocodue

IMa6puensa O. C., bepeskun I1. H. Xumus. bazoseiit ypoBenb. 10 kiacc. KoHTposbHbIe
U IPOBEPOYHBIE pAOOTHI

IMa6puensa O. C., bepeskun I1. H. Xumusi. bazoseiit ypoBensb. 11 kiacc. KonTposnbsHbie
Y IPOBEPOYHbBIE PAOOTHI

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU NH-
TEPHET

https://school.oblakoz.ru/

bu6mmoreka IJOK



Ipuioxenue 1
Peanusanus nporpaMMsbl BOCIIMTAHUA HA YPOKAX XUMHHU
Peanu3zanus BOCIMTATEIBHOTO MOTEHIMANIA YPOKOB (YPOUHOU €ATEIbHOCTH, Ay JUTOPHBIX 3aHS-

TUH B paMKaX MaKCUMaJIbHO JIONyCTUMOW y4eOHOM HArpy3Ku) npeaycMaTpUBacT:

MaKCHUMaJIbHOE MCIOJIb30BaHUE BOCITUTATEILHBIX BO3MOKHOCTEH COACPIKAHUS YUECOHBIX MTPEAMETOB
st (GOPMHUPOBAaHUS y O0YYaIOIMUXCSI POCCUUCKUX TPAIUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX M CO-
HUOKYJIBTYPHBIX IEHHOCTEH, POCCUMCKOTO MCTOPUYECKOTO CO3HAHUSI HAa OCHOBE HMCTOPHUYECKOTO
MIPOCBEUICHHUS; TIOJ00P COOTBETCTBYIONIETO COJICPIKAHUS YPOKOB, 3a/IaHUM, BCIOMOTATEIbHBIX Ma-
TEepHUaJoB, MPOOJIEMHBIX CUTYaLUH JJIs1 00CYKICHHI;

BKJIIOUCHHUE YUUTEIAMHU B pabovue MporpaMMbl IO YUEOHBIM MpeAMETaM, KypcaM, MOIYJISIM Iieje-
BBIX OPUEHTUPOB PE3YyJIbTATOB BOCIUTAHUS, UX YUET B ONPEJIECICHUU BOCIUTATEIbHBIX 3a/1a4 ypo-
KOB, 3aHSTHII;

BKJIFOUCHHUE YUUTESIMU B pabodne MPOTrpaMMbl yUeOHBIX NMPEAMETOB, KYPCOB, MOJTYJICH TEMATHKHU B
COOTBETCTBUH C KaJCHAAPHBIM IJIAHOM BOCIHUTATEILHON PaOOTHI;

BBEIOOP METO/IOB, METOIUK, TEXHOJIOTHIA, OKA3bIBAIONINX BOCITUTATEILHOE BO3/ICHCTBUE HA IMIYHOCTh
B COOTBETCTBUHU C BOCIUTATEIBHBIM HJICAJIOM, LIEJIbIO M 3a7ja4aMH BOCIIMTAHMS, IICJIEBBIMU OpPUEH-
TUpaMU PE3yJIbTATOB BOCIUTAHMS; PEATU3ANMIO MPUOPUTETA BOCIUTAHUS B YU4€OHOUM JEATEIbHO-
CTH;

MIpUBJICYCHNE BHUMAHUS 00ydYarolIUXCsl K LIEHHOCTHOMY acIleKTy M3y4aeMbIX Ha YpOKax IMpeamMe-
TOB, SIBJICHUUA W COOBITUH, MHUIIMUPOBAHUE OOCYKIICHHUM, BBHICKA3bIBAHUW CBOETO MHEHHUS, BbIpa-
OOTKH CBOETO JINYHOCTHOTO OTHOIICHUS K N3y4aeMbIM COOBITHSIM, SIBIICHUSM, JIUIIAM;

MIPUMEHEHNE UHTEPAKTUBHBIX POpM yueOHOI paboThl — MHTEIUIEKTYyaIbHBIX, CTUMYJIUPYIOIIUX O-
3HaBaTEJIbHYI0 MOTHBALIUIO, UTPOBBIX METOIUK, TUCKYCCHUU, MAIOIIMX BO3MOXHOCTH MPUOOPECTH
OTIBIT BEJACHUSI KOHCTPYKTUBHOTO JAUAJIOTA; TPYIIIOBOM pabOThl, KOTOpas YYUT CTPOUTH OTHOIIEHUS
U JICUCTBOBATh B KOMaH i€, CIIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO MBIIIICHHUS;

noOy:xieHne o0ydaronuxcs co0It01aTh HOPMBI OBEACHHUSI, TPaBUIa OOIIEHUSI CO CBEPCTHUKAMU U
MeJarOrHYeCKUMH pabOTHUKAMH, COOTBETCTBYIOIINE YKJIaay 00Iieo0pa3oBaTeIbHON OpraHu3ali,
YCTaHOBJICHUE U TIOJIIEPIKKY TOOpOKENaTeTbHON aTMOC(EPHI;

OpraHM3alMi0 HACTAaBHUYECTBA MOTHBUPOBAHHBIX M SPYIHPOBAHHBIX OOYYArOMIMXCS Hal HeycIie-
BAIOIIMMHU OJTHOKJIACCHUKAMHM, B TOM YHCJIE C OCOOBIMH 00pa30BaTeIbHBIMU OTPEOHOCTSIMHU, JTar0-
Iero 00y4aroumMcs COIMaaIbHO 3HAYMMBIN OIBIT COTPY/IHUYECTBA U B3aUMHOMN TTOMOIIIH;
WHULIMMPOBAHUE U TOJJICPKKY UCCIIETOBATEILCKON NEITEIbHOCTH 00YUaIoOnuXCsl, TUNIAHUPOBAHNUE U
BBITIOJITHEHUE UHIUBUAYAJTBHBIX U TPYIIIOBBIX MPOEKTOB BOCMUTATEIHLHON HAMPABICHHOCTH.



IIpunoxenue 2
Opranusanys y4eOHOMH NPOEeKTHO-UCCIe10BATEIbCKOI eI TeJbHOCTH

[lenarornyeckoe 3HAYEHUE HCIIOJIB30BAHMS MPOEKTHO-HUCCIICAOBATENLCKUX METOAOB B IIKOJIb-
HOM 00y4eHuHu Benuko. [locTaHOBKa W pelieHHe MPOEKTHBIX M MCCIENIOBATEIbCKUX 3a/1au SIBISAETCS
OJIHUM U3 CaMbIX MOIIHBIX MOTHBUPYIOIIUX CPEACTB (POPMHUPOBAHUS U PA3BUTHS y OOYyYarOIIMXCS
HAy4YHOTO croco0a MBIIUICHUS, YCTOMYMBOIO MO3HABATEILHOTO UHTEpPECa, FTOTOBHOCTU K MOCTOSIHHO-
My CaMOpPa3BUTHUIO U CaMOOOPa30BaHUIO, CIIOCOOHOCTHU K MPOSBIIEHUIO CAMOCTOSTEIFHOCTH U TBOpYE-
CTBA MPU PELICHUH JIUYHOCTHO U COLUAIHHO 3HAYUMBIX MPOOIIEM.

HccnenoBanue — 310 paboTa, KOTOpasi HOCUT TEOPETHUECKUI XapaKTep W HalleJeHa Ha MOoJyde-
HUE 3HAHUS O TOM, YTO 0OYYaIOIIEeMyCsi HEM3BECTHO WJIM MaJI0 U3BECTHO, HA OTKPHITHE TEOPETUUECKUX
BO3MOXKHOCTEH JIJIsl pelieHus o3HaBaTeIbHOM npobiembl. VccnenoBaTenbekas pabota JOHKHA HAUTH
OTBET Ha BomNpoc «UTo HEOOXOIUMO y3HATH (BBISIBUTH, IPOAHATU3UPOBATH, 00OOIIUTE U JIp.), YTOOBI
OTBETUTHh HAa MHTEPECYIOUIMI Bompoc?». B curyanum uccienoBaHus — MOXKHO JIMIIb IPEAIONIAraTh
BO3MOXXHbIE IYTHU PEIIeHUs MPoOieMbl (MMEHHO Jig 3TOro (opMyJIUpyeTcs THIOTEe3a), HO Helb3s
MIpeIBUJIETh, KAKUM OYyJIeT KOHEUHBIH pe3ynbTaT. [Ipoiece uccienoBarenbCKoi AeITeIbHOCTH CIEIyeT
IUTAHUPOBATh M PEAIU30BHIBATh B JIOTHKE «IIPOOJIEMAaTU3alHs — PACCMOTPEHUE — OMUcaHue — o0bsic-
HEHUE — MPeIbSIBICHUE PE3YILTATOBY,

[IpoekT — paboTa, KOTOpas UMEET MPHUKIIATHON XapaKTep U OPUEHTHPOBAHA HA TIOMCK U HAXOX-
JeHre 00yJaroIMMCs TPAKTHYECKOTO CPEJICTBA (MHCTPYMEHTA) ISl PEUICHUS KU3HEHHOHN WK MTO3HA-
BarenbHOU npoOiemsl. [IpoekTHas pabora JOKHA OTBETUTH Ha BOIpoc «UYTo HEOOXOAMMO cHenaTh
(CKOHCTPYHPOBAThH, CMOJICTTHPOBATH, U3TOTOBUTH H JIP.), YTOOBI PELIMTH PEaTbHO CYHIECTBYIOIIYIO HITH
MOTEHIIMAJIBHO 3HAUMMYIO MpoOiemy?». B cutyanuu mpoekra 3apaHee M3BECTHO (IIyCTh IOKa ellle B
o0IINX YepTax, a He B MOJAPOOHOCTAX), KAKUM JOJDKEH ObITh Oyayuuil pesynstaT. [Iponecc mpoektu-
poBaHMsI Clie[lyeT IJIaHUPOBATh M PEaTH30BBIBATH B JIOTUKE «IpoOjeMaTu3aius — MOACIUPOBAHUE —
KOHCTPYUPOBaHUE — anpoOalysi — IpeaCTaBICHUE TPOIYKTa.

HccnenoBaTenbCKUil M IPOSKTHBIN METOBI B 0OYYEHUH MOTYT UCIIONB30BaThCSI B PA3HBIX KOH-
TekcTax U ¢opmax. Hambonee nenecooOpa3HbIM C METOAMYECKON TOYKH 3PEHUS M ONTHUMAIBHBIM C
TOYKH 3pEHHsI BPEMEHHBIX 3aTpaT SIBJSIETCS MCIOJB30BaHUE PAa3HOTO poja YYeOHBIX HCCIEeI0BATENb-
CKMX WM TPOEKTHBIX 337a4 (3aJaHWii), a TaKKe TaK HA3bIBAEMBIX MHHHU-HCCIEIOBAHUA W MHHH-
mpoekToB. Oba 3THX BUAA yueOHBIX 3a/lad, KaK MPaBUJIO, PeaTH3yIOTCs Ha YpOKaxX B paMKaxX OrpaHU-
yeHHOro BpemeHu (10 10—15 mMuH), onTUManbHO — B MHAMBHIYallbHOM M TpyHmoBoM (opmarax u
MPEJCTABISAIOT COOON NeATENbHOCTh 0OYYaIOUIMXCsl B MPOOJIEMHON CUTYyalluH, OCTaBIEHHON IMepes
HUMHU yuuTeneM. [IpoekTHo-uccienoBaTeNnbCKue 3a1a4yl U UX MHHHU-(OpPMAT MOXKHO C YCIIEXOM HC-
MOJTb30BaTh ISl MHAWBUAYAIBHBIX W TPYNIIOBBIX JOMAITHUX 33/IaHUM, B CIlydae €ClId 3aJlaHHbIE UM
poOJIEMHBIE BOMPOCHI JOCTATOYHO CIIOKHBI U TPEOYIOT O0Jiee cephe3HOM MpopaboTKu (TIOKMCKa CIie-
[IUATN3MPOBAHHON MH(OPMAINH, TPOBEPKH JaHHBIX, KOHCTPYHPOBAHUS H TIP. ).

Hcnonp30BaHne B paMKax ypOYHOTO BPEMEHHU Pa3InYHBIX BHIOB HCCIIEOBATEIBCKAX M TPOEKT-
HBIX 3a]1a4 YPE3BbIUAITHO Ba)KHO IS TIOBBIIICHUS MOTHBAIMH yUYaIIUXCS K OOYyUSHHIO, ISl TIOCTHKE-
HUS UIMU BBICOKOTO YPOBHSI YMCTBEHHOI'O Pa3BHUTHUS, JUISI Pa3BUTHsI CIOCOOHOCTH K CAMOOOYYEHHUIO U
camM000pa30BaHUIO.

[Tpyu u3yueHNN XUMUU YUalluecs BHIMOTHIIOT HEOOIbITNE HHIUBUYaTbHbIE IPOEKTHI B TEUCHHE
roga. B 10 kiacce mpeaycMOTpeHO BBIOJHEHHE TPYIIIIOBOTO MPOEKTa, B 11 Kilacce - MHAMBHYaTbHO-
T'O 110 BEIOpAHHOW TE€ME C TIOCIIEYIOIIECH 3alUTOM.



IIpunoxenne 3

KOHTpOJILHO-I/I3MepI/ITe.]ILHl)Ie MaTepHuaJbl

10 xknacc Kontpoabnas pabora Nel
Bapuanr 1
3ananue 1 (46). HazoBute BemectBa A u b mo Homenkiarype |UPAC, onpenenute TUI U Kitacc
ATHUX yTIIEBOJIOPOJIOB.
A.CH=C—CHs Bb.CHs
B. byranuen-1,3 I'. I'ekcaH.

CocraBbTe COKpallleHHble CTPYKTypHble Gopmyibl BemectB B u I, onpeaenute Tum u Kiacc
3TUX yTJIEBOIOPOJIOB.

Hononnumenwvno (56). Jlns Bemecta I' cocraBbre:

a) popmyIbl TPEX BO3ZMOKHBIX H30MEPOB, JTaHTE UM Ha3BaHMSI,

0) GopMyIbl IBYX TOMOJIOTOB, OTIIMYAIOIINXCS HA OJHY TOMOJIOTUYECKYIO Pa3HOCTbh, JalTe UM
Ha3BaHUS.

3ananue 2 (106). Hanumure ypaBHeHHS CIEAYIOUINX PEAKIUI:
a) IeruapaTanus 3TUIOBOTO CIIHPTa
0) XJIOpUPOBAHHUE METaHa
B) HUTpOBaHuUE OeH30I1a
r) ruapupoBanue OyraaueHa-1,3
1) TOPEHKE MPOIHHA.
VYKaxuTe yCIOBUS PEaKINil, HA30BUTE MPOTYKTHI.
Hononnumenwvho (26). Oxapakrepu3yiTe 00JIaCTH MPUMEHEHUS ITUJICHA.

3amanue 3 (40). Kakoit 006EM Bo3ayxa norpedyercs 1ist cxkuranus 33,6 i1 (H.y.) aTaHa?

Kontpoabnasi padora Ne2

Bapuanr 1
3ananue 1 (40). OnpenenuTe KJIacchl COENMHEHUHN U TaliTe Ha3BaHUS BEIIECTB, (HOPMYIIbI KOTOPBIX:
A.CH;—C=0 B.CH;:—C=0
N N
H O —CoHs
b. CH; — CH, — CH> — OH I. HCOOH

3amanue 2 (60). 3akOHYUTE YPaBHEHUSI pEaKIUi, YKaXKUTE YCIOBHS UX OcyliecTBieHus. HazoBure
HCXO/IHbIE BEUIECTBA U MPOAYKThI PEAKIIHII.

A.CH3COOH +Zn — ...

B. CsHsOH + NaOH — ...

B.H—C=0+Ag.0 — ...
~H

3aanue 3 (46). Hanmmnre ypaBHEHHsT peaKIiyii, PH MOMOIIN KOTOPBIX MOKHO OCYIIIECTBHUTh
HPEBPAILEHUS 110 CXEME:

CeH1206 — C2H50H — CH3z — C\Z O

H

Vkaxurte yCJI0BUS IPOTCKAHUA peaKuHﬁ, HAa30BUTC UCXOAHBIC BEIICCTBA U ITPOAYKTHI.



3amanue 4 (30). Berancnure Maccy YKCYyCHOM KUCTIOTHI, HEOOXOMUMOM 11 HeTpanu3amuu 120 r
TUAPOKCUA HATPUS.

11 knace KonTpoabsnas padora Nel
Bapuanr 1
3amaHus 9acTu A OoleHHUBarOTCs 1o 1 Oaiy 3a 3a1aHue
Al. HanbompIiee 4uciio HEHTPOHOB CONEPKUTCS B PE aTOMa
1) yrnepona 3) a3oTa
2) HaTpus 4) amoMUHUS
A2. Yucso 371eKTPOHOB B 3JIEKTPOHEHTPAIIBHOM aTOME OIPEIEIISIeTCS
1) yrcIoM MPOTOHOB
2) YUCIOM HEUTPOHOB
3) 9MCIIOM PHEPTETUUECKUX YPOBHEH
4) BEeJIMUMHON OTHOCUTEILHON aTOMHOW MacChl
A3. ATom Hanbosee aKTUBHOTO HEMETallIa UMEET JICKTPOHHYIO KOHPUTYpaIUIO
1) 1s22s22p°
2) 1s%2s%2pb
3) 1s22s22p°3s?
4) 1s22s22p°3s23p°
A4. JIByms1 001LMMH AJIEKTPOHHBIMU ITapaMu 00pa30BaHa KOBAJIEHTHAsSI CBSI3b B MOJIEKYJIE
1) Bomopona 3) MmeTaHa
2) kucnopoaa 4) BobI
AS. KoBaneHTHast nossipHasi XUMUYECKas CBS3b XapaKTepHa JJIsl BEIIeCTBA
1) Cl, 3) CO2
2) CaCl» 4) N2
A6. AToOMHas1 KpUCTAIUIMYECKAsl pEIIeTKa XapaKTepHa JJIsl KaKI0TO U3 BEIIECTB, PACIOJIOKEHHBIX B
pany
1) xene3o0, pTop, XJITOpUT KATbIIHS
2) anma3z, kapOou1 KpeMHusi, 6op
3) nuHK, Melb, KapOuJ KpeMHHUS
4) pocdop, anmas, rpadur
A7. B coemuaennsx NHs, N2Oz 1 HNO3 a30T nMeeT crerneHn OKUCIICHHUS, COOTBETCTBCHHO PaBHBIE
1) +3, +3, +5 3) -3, +3,+5
2)—3,-3,+5 4)-3,+3,-5
AS8. 11 yBennueHus: CKOPOCTH XUMUYECKON PEeaKIuu
Fe * H" — Fe?" + Hz1 Heobxomumo
1) yBenu4uTh IaBICHHE 3) yBENIUYUTH KOHIIEHTPAIIMIO HOHOB
xKenesza
2) yBENUYUTH KOHIIEHTPAIIMIO HOHOB BOJIOpoia  4) YMEHBIIUTh TeMIIepaTypy
A9. Ha cocrostnre xumuueckoro pasHoBecus B cucteme CO + 02 — COz + Q He BamsieT
1) kaTanmu3aTop
2) U3MeHEeHre KOHIICHTPAIIMX UCXOIHBIX BEIEeCTB
3) U3MeHEeHHUE JaBIICHUS
4) u3MeHeHue TeMIepaTyphl
A10. ToapKo HEITEKTPOIUTHI HAXOAATCSA B Py
1) mucTuiMpoBaHHas BOJA, CEpHAst KUCIOTA, THAPOKCH] HATPHS
2) aTaHoI, KpaxMmaJ, IIKo3a
3) MypaBbUHas KUCJIOTA, XJIOPHUA Oapus, CosiHas KUCIOTa



4) rioK03a, 3TaHoJI, XJIOPUA HAaTPUs

A11. OgHOBPEMEHHO COJIEPKATHCS B BOJHOM PACTBOPE HE MOT'YT HOHBI
1) H*ucCl 3) Ba®** u SO4*
2) AP uClI” 4) Na* u S04

3aganus yactd b onenuBaroTes mo 2 Oaiuia 3a 3a1aHue
B1. YcranoBuTe COOTBETCTBUE MEXKITY CXEMOUM OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOM pEaKIU U Be-
IIECTBOM, KOTOPOE SBJISICTCS B HE BOCCTAHOBUTEIIEM.

1) P+ 02 — P20s A. Fe
2) H,S + O, — S + H0 B. O2
3)Fe+S — FeS B.P
4) Feo03 + Al — AlLO3z + Fe I'. Al
. H2S

B2. YcraHoBUTE COOTBETCTBHE MEXK/Y MOJIEKYJIIPHBIM U COKPALIEHHBIM HOHHBIM YPaBHEHUSIMU
XMMHYECKON PEaKIIHH.

1) Na2COs + 2HCI = 2NaCl + H,0 + CO21 A. CaCO3 + 2H* = Ca?* + H,0 + CO>
2) CuCly + 2NaOH = Cu(OH)2| + 2NaCl B. CO3* + 2H" = H,0 + CO
3) CuS + 2HCI = CuCl, + HoS? B. Cu?* + 20H™ = Cu(OH);

4) CaCOs + 2HNOs = Ca(NOQs)2 + H0 + CO2t T CuS + 2H" = Cu?* + HzS1
JI. Ca% + 2H* = Ca?* + H.01
B3. YcranoBute cooTBeTCTBHE MEXk Ay GOPMYIIOH CONMM U MOJIEKYJISIPHO-HOHHBIM YPaBHEHHUEM TH/I-
pou3a 3TOM COJu.

1) CuCl, A. CH3COO™ + H20 «» CH3COOH + OH~
2) NazS B. NH* + H,0 <> NH4OH + H*

3) CHsCOONa B. Cu®* + H20 <> Cu(OH)* + H*

4) NHsNO3 .S + Hy0 <> HS + OH~

B4. YcranoBuTe COOTBETCTBHE MEX/1y HA3BaHUEM XMUMHUYECKOM peakluu U TUIIOM XHUMUYECKOU pe-
aKLUH.

1) HeliTpanu3anus A. peakuusi COeTUHEHUS
2) TuIpupoOBaHUE b. peakmus paznoskeHus
3) nerunparanus B. peakuus 3amenienus

4) raJloreHUpOBaHKE I'. peakius oOMeHa

3ananus yactu C oneHuBaroTces no 3 6auia 3a 3aaHue

C1. C nomol1pio0 MeTo/1a 3JIEKTPOHHOT0 OanaHca paccTaBbTe KOA((DUIIMEHTHI B CXeME XUMUYECKOM
peakuuu. YKaxkure
OKHUCJIUTEIb U BOCCTAHOBUTEIb.

Ca3(POs)2 + C + SiO2 — CaSiOs + CO + P
C2. Cynndar 6apusi, HeOOXOAUMBIN IJIsl TOKPBITHS SKPAaHOB JHEBHOTO KMHO, TToy4yriy u3 200 kr
49%-noro pacTBOpa cep-
HOM KUCIIOTBI U U30bITKa HUTpaTa 6apusi. Kakoe KoJn4ecTBO BEIIECTBA COJIU MOJTy4YEHO?

KouTpoJubHas padora Ne2
Bapuanr 1
3ananus yactu A olleHuBaroTced o 1 6amty 3a 3agaHue
Al. Atom Hanbosee akTHBHOT'O MeTajljla UMEEeT JIEKTPOHHYIO KOH(UTYPAIUIO
1) 1s22st
2) 15%2s22p53st
3) 1s22s22p°3s23p°4st



4) 1522s%2p®3s23p®3d*4524p°5st
A2. Atom Hanbosee aKTUBHOTO HEMETAJIJIa UMEET DJICKTPOHHYIO KOHPHUTYpALTHIO
1) 1s%2s%2p?
2) 1s%2s22p%3s23p®
3) 1s%2s%2p*
4) 1s22s22p°
A3. Haubomb1ieii 31eKTpoOTpUIIATEILHOCTRIO cpen aneMeHToB VIA-rpynmnsl obnamgaer
1) cenen 3) kuciIopo
2) cepa 4) Temnyp
4. BrICIIyI0 CTETIEHb OKHCICHHUS XPOM MPOSBIISIET B COSAUHEHUH
1) CrCl; 3) KoCr207
2) Cr03 4) Cr(OH).
AS. BepHbl 111 clieIyIolue CyKICHUS O Kene3e?
A. Xene30 BO BceX COCTUHEHHUSAX MPOSBIISET CTETIEHb OKUCIICHUS +2.
b. XKene3o B XMMHUYECKUX peaKLUIX IPOSBISET CBONCTBA BOCCTAHOBUTEIIS.
1) BepHO TONIBKO A 3) BepHBI 00a CyKICHHS
2) BepHO ToJIbKO b 4) 06a cy>XIeHHS HEBEPHBI
A6. BepHbl 11 criefyrolue Cy AeHNs 0 KOHIIEHTPUPOBAHHOM CEPHOMN KUCIOTE?
A. KoHIleHTpupOBaHHas CepHasi KUCI0Ta — CUJIbHBINA OKHCIUTENb.
b. IIpu B3auMOIEHCTBUU MEM C KOHLICHTPUPOBAHHON CEPHON KMCIOTOM BBIJEISAETCS OKCU
cepsl (1V).
1) BepHO TONIBKO A 3) BepHbI 00a CyX/IEeHUS
2) BepHO ToJIbKO b 4) 06a cy>xIeHUs] HEBEPHBI
A7. 'uppoxcun xpoma (1) siBisiercs
1) kucioToi
2) OCHOBaHUEM
3) amdoTepHBIM COeTUHEHUEM
A8. AM(OTEpHBIM U OCHOBHBIM OKCHJIAMH COOTBETCTBEHHO SIBIISTFOTCSI

1) Na;O u CO» 3) Fe.0O3 u Li0

2) Al,03 1 CrOs 4) Al,O3 u Cr203
A9. C a3otom 0e3 HarpeBaHUs pearupyer

1) xanmpruit 3) anroMuHUI

2) nutuii 4) marauii

A10. CokpallleHHOE HOHHOE YPaBHEHUE PEAKIIUU
Cr¥* + 30H = Cr(OH)s| coOTBETCTBYET B3aHMOIEHCTBUIO

1) xpoma ¢ Bojoi 3) oxcuaa xpoma (I11) co menousto

2) oxcuna xpoma (I11) c Bomoit 4) xnopuaa xpoma (1) co menousto
All. B cxeMme npeBpalieHuil BemecTBoM X sABIISETCS

1) NaOH 3) Na2SO4

2) Na2SO3 4) NaS

3ananus yactu b oneHuBarotces no 2 6aia 3a 3aaHue
B1. Pa3z6aBnennas cepHas KMCIIOTa B3aUMOJIEHCTBYET

1) ¢ kucnopogom 4) ¢ okcuaom xenesa (I11)

2) ¢ xaopuaoM bapust 5) ¢ ruapokcugom xpoma (111)
3) ¢ a30THOI KUCIOTOM 6) c MarHuem

OrtBer:

B2. YcranoBuTe COOTBETCTBHUE MCKAY UCXOJHBIMH BCUICCTBAMU U ITPOAYKTAMU HUX B3aHUMOJEH-
CTBUsI.



1) HNO3 pasb6. + Cu — A Cu(NO3)2 + NOZ + HZO

2) HNO3 xom, T Cu— b. Cu(N03)2 + H>,0
3) HNO3 + NaOH — B. NaNOsz + H20
4) HNO; + CuO — T'. Cu(NO3)2 + NO + Hz0

. NaNOs + CO2 + H20
B3. YcraHOBUTE COOTBETCTBHE MEKIY CXEMOM OKHCIIUTEIBLHO-BOCCTAHOBUTEILHOM PEAKIMH 1 Be-
IIIECTBOM, KOTOPOE SIBJIACTCS B HEH BOCCTAHOBUTEJIEM.

1) H2S + O2 — SO + H20 A.C
2) N2 + Ho — NH3 b. H2S
3) SO2 + O2 — SO3 B. H»
4) CuO +C — Cu + CO2 I'. SO
a. O

B4. O6Bem Bogopoaa (H. y.), BBRIICIAIOMIETOCS P B3aUMOJICHCTBUH CepHOM KUCIO0THI ¢ 10 T kere-
3a, comeprkaniero 5%
MIPUMECH, PaBeH T

3amanus yactu C oreHUBaroTCs Mo 3 Oajuia 3a 3aaHue
C1. Ucnonp3ys MeToJ1 SIIEKTpOHHOTO OanaHca, coctaBbTe ypaBHenue peakuud NHz + ... — NO +

e s Onpez[eJmTe OKHUCIHNTCIIb U BOCCTaHOBUTCIIb.



IIpunoxenue 4
Kpurtepun u HOpMBI OLIEHKH

1. Ouenka yCcTHOIO OTBeTa

Ot1meTka «5»:

- OTBET IOJIHBIA U ITPAaBUJILHBIN HA OCHOBAHUH U3YUYEHHBIX TEOPHIL;

- MaTepHal U3JI0KEH B OINPeIeJICHHON JIOTMUECKOM MOCIeI0BaTeIbHOCTH, JTUTEPATYPHBIM S3bIKOM;
- OTBET CaMOCTOATEIIbHBIM.

OtMeTKa «4»;

- OTBET IOJIHBIA U ITPAaBUJIbHBIN HA CHOBAHUM U3YYECHHBIX TEOPUH;

- MarepHuall U3JI0)KEH B OIpe/IeJIeHHON JOTMYeCKON MOCIeA0BaTEIbHOCTH, MPU 3TOM JOIMYIIECHbI
JIBE-TPHU HECYIIECTBCHHBIE OITMOKY, UCIIPABJIICHHBIC 110 TPEOOBAHUIO YUUTEIIS.

OtmeTka «3»:

- OTBET IOJIHBIN, HO MPHU ITOM JOMYIIEHA CYIIECTBEHHAs OIMMOKA WM OTBET HETIOJHBIN, HECBS3-
HBIH.

OtMmeTka «2»:

- IpU OTBETE OOHAPY’KEHO HEMOHMMAaHHUE YYallUMCsl OCHOBHOTO COJIep)KaHUs Y4eOHOro Marepuana
WU JTOMYIIEHBI CYIIECTBEHHBIC OIIMOKH, KOTOPBIC yUalUHCs HE MOXKET UCIPaBUTh MPU HABOJIS-
IIMX BOIPOCAX yUUTEIs.

OtMmetka «1»

- OTCYTCTBHUE OTBETA.

2. OneHKA IKCNIePUMEHTATbHBIX YMEHUI

OreHka CTaBUTCSI HA OCHOBAHUHU HAOIOEHUS 3 YYaIllUMUCS U TUCBbMEHHOTO OTYeTa 3a padoTy.
OtMmeTka «5»:

- paboTa BBINOJIHEHA TTOTHOCTHIO U MTPABUIIBHO, CIIENIaHbl IPAaBUIbHBIC HAOIIOCHHS U BHIBOJIBI;

- OKCIIEPUMEHT OCYIIECTBIICH IO IUIaHy C YYETOM TEXHHKH 0€30MacHOCTH W MpaBuil pabOTHI C Be-
iecTBaMu U 000pyAOBaHUEM;

- MPOSIBJICHBI OPTraHU3alMOHHO-TPYIOBBIE YMEHHUs, MOACPKUBAIOTCS YUCTOTA paboOvero mMecra u
MOPATIOK (Ha CTOJIE, SKOHOMHO UCIOJIB3YIOTCS PEAKTHUBBI).

OtMmeTKa «4»:

- paboTa BBITIOJIHEHA MTPABUIILHO, ClIeJIaHbl IPABUIIbHBIE HAOMIOEHUS U BBIBOJIBI, HO TIPH 3TOM JKC-
MIEPUMEHT MPOBEACH HE MOJHOCTHIO WUJIU JOIMYIIEHBI HECYIIIECTBEHHBIE OIMOKH B paboTe C Belle-
CTBaMH M 000PYIOBaHHEM.

OtmeTka «3»:

- paboTa BBINOJIHEHA TPABUIILHO HE MEHEEe YeM HAIOJIOBUHY WJTU JIOMYIIEHa CYIIeCTBeHHAs OInOKa
B XOJI€ KCIEpPUMEHTa B OOBSICHEHUH, B OOPMIIEHUU PAOOTHI, B COOJIIOJICHUM TPABHII TEXHUKU
0e30macHOCTH Ha paboTe ¢ BelleCcTBaMH U 000PYI0BaHHEM, KOTOpasi UCIPABISETCS IO TPeOOBAHHIO
YUUTEIIA.

OtMmeTka «2»:

- JomylleHbl JBe (M 0oJiee) CYIEeCTBEHHbIE OIIMOKH B XOJ€: DKCIEPUMEHTAa, B OOBSICHEHHH, B
odopmiieHnn paboThl, B COOIIOICEHUH TIPaBUII TEXHUKU O€30MacHOCTH IpU paboTe ¢ BEIIeCTBAMH U
000pyI0BaHNEM, KOTOPBIE YUalTUHCS HE MOKET UCTIPABUTh JIaXKe MO TPEOOBAHUIO YUUTEIS;
Otmetka «1»

- paboTa He BBITIOTHEHA, Y YUaIEroCs OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMEHUS.

3. OneHka yMeHHUH pemiaTh pacyeTHbIe 3212491

OtmeTka «5»:

- B IOTUYECKOM PACCYKICHUU U PEIICHUH HET OIINOO0K, 3a/jaua pelieHa palioOHaIbHBIM CITIOCOO0M;
OtmeTka «4»:

- B JIOTHYECKOM PACCY>KJIEHUH U PEIICHHs HET CYIIeCTBEHHBIX OIMIMOOK, HO 3a7a4a pelieHa Hepalu-
OHAJIBHBIM CITOCOOOM, WJIH JTOTYIIEHO He 00siee IBYX HECYIIECTBEHHBIX OITHOOK.



OtMeTKa «3»:

- B JIOTUYECKOM PACCYKJIECHUU HET CYIIECTBEHHBIX OMMOOK, HO OMYIIEeHA CYIIECTBEHHAs ONTHOKA
B MaT€MaTHYECKUX pacyeTax.

OTMeTKa «2»:

- IMEETCS CYIIECTBCHHBIC OITUOKHU B JIOTHYECKOM PACCYKICHHUH U B PCIICHUHU.

OtMmeTKa «1»

- OTCYTCTBHUE OTBETA.

4. OueHKa MUCbMEHHbIX KOHTPOJbHBIX PadoT

OtMeTKa «5»:

- OTBET MOJHBIN U MPaBUIHHBINA, BO3MOKHA HECYIIICCTBEHHAS OIIUOKA.

OtMeTKa «4»:

- OTBET HETIOJHBIN WM JOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OMIHOOK.

OtMeTKa «3»:

- paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHAa OJHA CYIIECTBEHHAs OIMIMOKA U MPHU
ATOM JIBE-TPH HECYIIECTBEHHBIE.

OTMeTKa «2»:

- paboTa BBINIOJIHEHA MEHEE, YEM HAIMOJIOBUHY W COJAEPKUT HECKOIBKO CYIIECTBEHHBIX OIMIMOOK;
OtMmeTKa «1»

- paboTa He BBINTOJTHEHA.

[Ipu oreHKe BBIIOJHEHUS TUChbMEHHON KOHTPOJIBHON pabOThl HEOOXOAMMO YUUTHIBATH TPEOOBAHUS
eauHoro opdorpadudeckoro pexuma.

5. Ouenka TecToBBIX padoT

OneHka onpeaensieTcsi, iCX0/Is U3 JOJIU MPaBUIbHBIX OTBETOB.

Onenka «1»

OrneHka «2»

Ornenka «3»

Ouenka «4»

OrneHka «5»

Pabora He BbI-
[OJIHEHA

Menee 50%

50 —70%

71—-90%

91 - 100%







