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Toscnumenvhas 3anucka

[Iporpamma mo XMMHHM Ha YPOBHE cpeaHero oOIiero oopa3zoBaHMs pa3zpaboTaHa Ha
ocHoBe dDenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit
Odenepanun», TpeOOBAHUNA K pe3yJbTaTaM OCBOCHHS (denepalibHOW 00pa3oBaTeIbHON
nporpamMmel cpearero ooiiero oopazoBanus (POIT COO), npencraBneHHbIx B DeepanibHOM
rocyaapcTBeHHOM oOpasoBarenbHoM ctaHgapte COO, ¢ yuérom Konneniuu npemnogaBaHus
y4eOHOro mpenMeTa « XuMus» B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickoit deaepanmu,
peanu3ylonMx OCHOBHBIE 00pa3oBaTENbHBIE TMPOTPAMMBI, W OCHOBHBIX ITOJOKEHUN
«Crtparerun pa3Butusi Bocnutanusi B Poccuiickoit @enepannu Ha nepuona a0 2025 roga»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OO01mas xapakTepuCcTHKA y4e0HOIr0 npeamMmera « XuMHus»

OcHOBY TOAXOJ0B K pa3pabOTKE MPOTpaMMbl MO XHMHUHU, K OMNPEACIICHUIO O0OIIe
CTpaTeruu OOY4YEHMs, BOCIHUTAHUS W Pa3BUTUS OOyYaIOIIMXCS CPEACTBAMH Y4EOHOro
npeameta «Xumus» 1 10—-11 kiaccoB Ha 0a30BOM YpOBHE COCTABHJIM KOHUENTYaJIbHbIE
nosnoxeHuss ®I'OC COO o B3anMMOOOYCIOBICHHOCTU IIEJIeH, COJIEp)KaHUS, PEe3yJbTaTOB
oOy4eHus 1 TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIMTY CKHUKOB.

XuUMHUECKOoe O00pa3oBaHUE, IIOJy4aeMOe€ BBIMYCKHHUKAMU 00I11€00pa3oBaTeIbHON
OpraHu3alliM, SIBISETCS HEOTHEMJIEMOW YacThl0 UX 00pa3oBaHHOCTH. OHO CIIyXHUT
3aBEPIIAIOIINM ATANIOM pPeaU3aIlii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LEJTOCTHOW CHCTEeME XUMHUYECKOro O00pa3oBaHUs. DTHU ILEHHOCTU
KacaroTcs TIO3HAHUs 3aKOHOB MIPUPO/IbI, GOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIOBeKa, a TaKXKe HKOJOTMUYECKH OOOCHOBAHHOTO OTHONIIEHHS K CBOEMY 3J0pPOBBIO U
npupogHO cpeae. Peammsyercss xumuyeckoe oOpa3oBaHHME OOYYaIOIMUXCS HA YPOBHE
CpemHero o0Iero oOpa3oBaHUs CPEACTBAMU YYEOHOTO MpeaMeTa « XUMHS», COACpKAHUE U
MOCTPOEHNE KOTOPOTO OIPEACIICHBI B MPOTPaMME MO0 XUMHUHU C YUETOM Crenu(PUKHA HAyKU
XUMUH, €€ 3HAUYCHUS B TIO3HAHWW TPUPOIBI M B MaTePUATHHON KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIUX 1EJIeH U MPUHIIMIIOB, XapaKTEPUIYIOUIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI
cpeaHero oomiero oopazoBanus B Poccuiickoit denepanuu.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOU
[IUBUJIM3AIIMH, B CO3JJAHIUM HOBOM 0a3bl MaTepuaibHOU KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
dbopMHpOBaHUE pAllMOHATBHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHUE IEJIOCTHOTO
IpencTaBlieHuss 00 OKPY’KalollleM MHUpE Kak O €AMHCTBE MPUPOJBI U 4YelIOBEeKa, KOTOpOe
(dbopmupyeTcsi B XUMUU HA OCHOBE TOHMMAaHUS BEIIECTBEHHOTO COCTAaBa OKPY>KAIOIIET0 MUPA,
OCO3HAHMSI B3aMMOCBSA3M MEXKJY CTPOCHHMEM BEIIECTB, MUX CBOWCTBAMU W BO3MOKHBIMHU
00JIaCTAMU TPUMEHEHUS.

TecHO B3aUMOJEHUCTBYSI C JPYTMMH €CTECTBEHHBIMM HAyKamH, XUMHUS CTala
HEOTHEMJIEMON YaCThIO MUPOBOU KYJbTYpPbI, HEOOXOUMBIM YCIOBUEM YCHEITHOTO TPYy/Ia U
KU3HU KOKI0T0 uieHa oomecTBa. CoBpeMeHHas XUMHUS KaK HayKa cO3HIaTebHasl, Kak HayKa
BBICOKHX TEXHOJIOTU HAIPABJICHA HAa PEIICHHE TTI00ABHBIX TPOOJIEM yCTOMYHUBOTO PA3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, DHEPreTUUECKOM, MHUIIEBOM, IKOJIOTHYECKOM O0€30MacHOCTH U
OXpaHBbI 3JI0POBBAI.

B cootBeTcTBUM C OOIIMMHM IEISIMHA U MPUHIIMIIAMH CPEJIHETO 00I1ero oOpa3oBaHUs
conepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIi  YpOBEHb U3YYECHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYI TOATOTOBKY OOYyYaroIuxcs,



HEOOXOIUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIIEUTHOTO BKIIOYEHUS
B JKH3Hb COIIMYMa, MPOAOJKEHHUS O00pa30BaHHUS B PA3IMYHBIX 00JACTSIX, HE CBS3AHHBIX
HETMIOCPEICTBEHHO C XUMHEN.

CocTaBnsomUMHA TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» U «OOmmass U HEOpraHWYeCKass XHMUS», OCHOBHBIM KOMITOHEHTOM COJEpKaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHHM MO HEOPraHMYECKOH XUMHH (C
BKJTFOUCHHEM 3HAHUN M3 OOIIeH XMMHH) U OpraHruYecKor Xxumuu. GopMUpOBaHUE TaHHOUN
CUCTEMBI 3HAaHUH MPU U3YUYEHUU TIpeIMeTa 00eCIeunBaeT BOZMOXHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIINUX MOHSITHI, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTypa coaepxkanus KypcoB — «Oprannueckas xumus» u «OOmas u
HEOpraHu4eckas Xumus» chopMUpOBaHa B MPOrpamMMme MO XMMHUU Ha OCHOBE CHCTEMHOTO
MOAX0/la K M3YYEHUI0 YyuyeOHOro Marepuayia U 00yCJIOBJI€HAa UCTOPUUYECKH OOOCHOBAHHBIM
pa3BUTHUEM 3HAHUMN Ha OMPENIEIEHHBIX TEOPETUUECKUX YPOBHsIX. Tak, B Kypce OpraHu4ecKon
XUMHUU BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCUYECKOM TEOpPUHM CTPOCHUS
OpPraHUYECKUX COCJAMHEHUM, a TaKKe Ha YpPOBHE CTEPEOXMMHUYECKUX U DJICKTPOHHBIX
MPEACTABICHUI O CTpoeHuu BelecTB. CBeleHns 00 U3ydyaeMbIX B Kypce BEIIECTBaX JAOTCS
B Pa3BUTHU — OT YIJIEBOJAOPOIOB JI0 CIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeTMHEHM. B Kypce
OpraHUYEeCKON XUMHH MOTY4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl NTEPBOHAYAIIbHBIE TIPEICTABIICHUSI O XUMUYECKOM CBSI3U, KIACCU(DUKAITMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMICTB BEIIECTB OT UX CTPOCHHS, O XUMHUYECKOUN
peakuuu.

[Tox HOBBIM YTJIOM 3peHHS B MpeaMere «XUMHus» 0a30BOro YPOBHS paccMaTpUBaeTCs
M3YUYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs TEOPETHUUECKHM Marepuan u
(hakTOJIOrHYECKUE CBEACHUS O BEILIECTBAX U XUMUYECKON peakinu. Tak, B 4aCTHOCTH, B Kypce
«O0miass ¥ HeOpraHuyeckass XUMHs» OOYydYaroIIMMCS MPEAOCTaBISETCS BO3MOKHOCTh
OCO3HATh 3HAYCHHE MEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOHOJOTHUYECKHIX
MO3UIIANA, TIIyO)KE€ TOHSATH HWCTOPUYECKOE HW3MEHEHHE (QYHKIHUNA OTOr0 3akKoHa — OT
00001IaroNIe 10 0OBACHAIOMIEH U MPOTHO3ZUPYIOILIEH.

Ennnas cucteMa 3HaHMM O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHUHU, a TaKK€ O XUMHUYECKMX pEaKUUAX, UX CYIIHOCTH MU 3aKOHOMEPHOCTAX
MPOTEKAHUS JONOJHSAETCA B Kypcax 10 u 11 knaccoB aneMeHTamMu coJiepKaHus, UMEIOIINMU
KYJbTYpPOJIOTHYECKUN M TMPUKIATHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHIO
B3aMMOCBSI3M XMMHHM C APYTMMH HayKaMH, PAacKpbIBAIOT €€ pPOJib B ITO3HABATEIBHOW M
MPAKTUYECKON JIeITeIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUSI K MIPOIIECCY
TBOpYECTBA B 00JIACTH TEOPUH U MPAKTUUECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTHUPOBATHLCS B OOLIECTBEHHO U TUYHOCTHO 3HAYUMBIX IIPOOJIeMax, CBI3aHHbBIX C XUMUEH,
KPUTUYECKHA OCMBICTUBATH MHGOPMAIIHIO U IPUMEHSTH €€ JJIs TIOTIOJTHEHUS 3HAHUH, PEIICHUS
MHTEJUIEKTYJIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIIEI0BATENbCKHX 3a4a4. B iemom conepxanue
y4eOHOT0 TpeIMeTa « XUMHUS JAaHHOTO YPOBHS U3YUCHUSI OPUECHTHUPOBAHO HA (HOPMHUPOBAHUE
y 00yYaronmxcsi MUPOBO33PEHYECKON OCHOBBI JJIsl TTIOHUMaHUST (PriIocCOPCKUX MIEH, TaKUX
KaK: MaTepuaJbHOE €IMHCTBO HEOPTraHMYECKOI0 U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTD
CBOWCTB BEIIIECTB X COCTABOM U CTPOCHHEM, MMO3HABAEMOCTh MPUPOJHBIX SIBICHUN MyTEM
HKCIIEPUMEHTA W PEIICHUs] MPOTUBOPEUUN MEXKAY HOBBIMU (haKTaMH U TEOPETUUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHHU B PEIICHUHM IKOJOTUYECKUX MPOOJeM, a TaKkKe
npobJieM COEpeKEeHUsI PHEPTreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX TEXHOJIOTHUH U
MaTepHuaoB.



B nane pemeHus 3amad BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALMKM OOYYaIOIIMXCS
MPUHSITHIE MIPOrPaAMMON MO XUMHUM MOAXOJbl K OIMPEICICHUIO COACPKaHUSI U MOCTPOCHUS
nmpeaMeTa  MpeaycMaTpuBaroT (GOPMHUPOBAHWE YHUBEPCAIBHBIX YUYEOHBIX JICHCTBUI,
MMEIOIUX 0a30BO€ 3HAYCHHUE ISl PA3IMYHBIX BUJIOB JICATEIBHOCTH: PEIICHHUS IPoOJieM,
MoMCKa, aHalu3a U 00pabOTKH WHGOpPMAIMU, HEOOXOAUMBIX IJi NMPUOOPETEHUS OIbITa
MPAKTUYECKOM M UCCIIECIOBATEIbCKOM JIESITEIbHOCTH, 3aHUMAIOIIE Ba)XXHOE MECTO B
MMO3HAHUU XUMHU.

Hean u3yuyeHus yue0HOro nmpeamera « XuMush»

['maBHBIMU LIENIAIMH U3YUYEHHUs] TpeaMeTa «Xumus» Ha 0azoBoM ypoBHe (10 —11 ki)
SABJISIFOTCSL:

dbopMUpOBaHHE CHUCTEMbl XUMUYECKHMX 3HAHUW KaK BaKHEWIIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa, B OCHOBE KOTOPOH JEXaT KIIIOYEBBIE MOHSTHS,
dbyHIaMEHTaTBHBIC 3aKOHBI U TCOPUH XUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U TIOHUMAaHUE
CYIIHOCTH JOCTYIMHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMJICHUE C
HUCTOPUEH UX PAa3BUTHS U CTAHOBJICHUS;

(dbopMHUpOBaHNE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKluid, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS YMEHHI OPUEHTUPOBATHCS B MUPE
BEIIECTB M XMMHYECKUX SBJICHUM, WUMEIOIIUX MECTO B MPHUPOJAE, B MPAKTUUYECKOU U
MMOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUW U CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
O0OBSICHEHUEM XUMHUYECKOTO SKCIIEPUMEHTA, COOIII0OICHUEM MpaBuil 0€301acCHOr0 00paIieHus
C BEUIECTBAMHU.

[Ipn m3ydennu mpenMera «XUMHUS» JOMHHHUPYIONMIECE 3HAYCHUE MPUOOPETAIOT TaKWe
LEJIU U 337a4H, Kak:

aganTamus oOydYaromuxcsi K YCJIOBUSIM JWHAMHUYHO PAa3BUBAIOLIETOCS MHpA,
dbopMUpOBaHNE WHTEIUIEKTYallbHO Pa3BUTOM JMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYJAHHYECTBY, CaMOCTOSITCIbBHOMY WPHHSITHIO TPAMOTHBIX pEMICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX MPHUMEHEHUEM,;

dbopmupoBaHre y OOyYarolIUMXcsl KIIOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETECHIIH),
UMEIOIIUX YHHUBEPCATIbHOE 3HAY€HUE U Pa3JIMYHBIX BUJIOB JACSATEIBHOCTU: PEHICHUS
npoOJieM, TTOMCKa, aHaliu3a U 00paboTku MHGOpPMALUA, HEOOXOIUMBIX JJII MPUOOPETCHUS
OMbITa JIEATELHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XHMMHUHM, a TAKXKe JJIs
OLICHKM C TIO3UIMNA SKOJOTMYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CPEAY;

pa3BUTHE  TIO3HABATCIBHBIX  HMHTEPECOB, HMHTEIICKTYaIbHBIX H  TBOPYECKHUX
CIOCOOHOCTEH 00yUaroIUXCsl: CHOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE 3HAHUS TIO
XUMUU B COOTBETCTBHHM C J>KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIJIi TIOWCKAa W aHajdn3a y4eOHON W Hay4YHO-TIOMYJISIPHON
nH(}OpPMAITUU XUMHYECKOTO COJIEPIKAHMUS;

dbopMupoBaHHEe U pPa3BUTHE Yy OOYYAIOIIMXCS aCCOLMATUBHOIO U JIOTHYECKOTO
MBIIIJICHUSI, HAOJI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEO0OXOMMBI, B YaCTHOCTH, TIPH IUITAHUPOBAHUH U TIPOBEICHUN XMMHUYECKOTO IKCIICPUMEHTA,;

BOCIIUTAaHUE y O0OydYarolmuxcsi yOeKIEHHOCTH B T'yMaHUCTHYECKON HampaBiIeHHOCTU
XUMUH, €€ BaXHOW POJM B PEIIEHUH TJIOOAIBbHBIX MPOOJEM PaIMOHAILHOIO
MPUPOJONOIB30BAHUS, TOTOJHEHUSI SHEPTETUUECKUX PECYPCOB M COXPAHEHUsl MPUPOJIHOTO



PaBHOBECHsA, OCO3HAHUMA HCO6XOI[I/IMOCTI/I 6€p€}KHOI‘O OTHOHICHHA K IIpUpPOAC U CBOCMY
300POBLIO, a TaAKIKC HpI/IO6pCTCHI/I}I OIlbITa HMCIIOJBb30BaHUA IIOJYUYCHHBIX 3HAHUU IS
IMPUHATHA I'PAMOTHBIX pGHIGHI/Iﬁ B CUTyallusaX, CBA3AHHBIX C XUMHWYCCKHUMMU ABJICHUAMMU.

Mecto y4eOHOro npeamera « XumMus» B y4eOHOM ILJIaHE
OO111ee 9nCiio 4acoB, OTBEIEHHBIX JUIA U3yUYEHUSI XUMHH, Ha 0230BOM YPOBHE CPEHETO

oOmero oOpaszoBanusi, coctaBisieT 68 gaco: B 10 kmacce — 34 gaca (1 yac B Hegemo), B 11
kiacce — 34 gaca (1 4ac B Hezeno).



Cooepoicanue 06yuenus

10 KJIIACC

Opeanuueckasn xumus

Teopemuueckue 0CHO8bL OP2AHUYECKOU XUMUU

IIpenMeTr opraHM4eCcKOM XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B ITOJy4YECHUN
HOBBIX BEIIIECTB U MaTepuaioB. Teopusi CTpOEHUsT OpPraHUYECKHX coelauHeHud A. M.
bytnepoBa, €€ ocHoBHbIE moJyioKeHUsA. CTPYKTypHbIE (OPMYJIbI OPraHUYECKHX BEIIECTB.
I'omosorus, nsomepusas. Xumuyeckas CBsA3b B OPTaHUYECKUX COCAUHEHMSIX — OJAWHAPHBIE U
KpaTHBIE CBS3H.

[IpeacraBnenre o KilaccupuKkauMy OpraHUYecKUX BewecTB. HomeHknatypa
OpraHUYeCKUX COEAMHEHUH (CUCTEeMaTH4ecKas) W TpHUBUAIbHBbICE HA3BAHMS BAKHEUILNX
MIPEACTABUTENEN KIIACCOB OPTAHUYECKHUX BEILIECTB.

DKCIEpUMEHTANIBHBIE METOABI NU3YUEHUS BELIECTB U UX MPEBPAILCHUI: 03HAKOMIICHHE C
o0Opa3liamMy OpraHUuYeCKUX BEIIECTB U MaTepUalaMHi Ha UX OCHOBE, MOJICJINPOBAHUE MOJIEKYJT
OpraHUYeCKUX BEIIECTB, HAOJIOJEHUWE U OINHUCAHHE JIEMOHCTPALMOHHBIX ONBITOB 10
MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHuM (IJIaBJIEHUE, OOYrJIuBaHUE U
TOPEHHE).

Yeneso0opoovt

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKUN psAld. MeTaH W 3TaH — NpOCTEHIlHe
IPEICTaBUTENN AJKAHOB: (PU3NYECKUE M XUMHUYECKHE CBOMCTBA (peakUuu 3aMEUIeHUs U
TOpPEeHMs), HaX0XK/IEHUE B IPUPO/JIE, TOTYUEHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUI PsiI. DTUIIEH U IPONWIIEH — IPOCTENILINE
MPEACTABUTENN AJIKEHOB: (PU3MYECKME U XMMHYECKHE CBOMCTBA (peakUuWH TUIPUPOBAHUA,
raJIOT€HUPOBAHMS, TUAPATALINH, OKUCIECHUS U TIOJIMMEPHU3ALIIH ), TOTYyYEHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u metundyrtaauen-1,3: ctpoeHne, BaKHEHIIINE XUMAYECKUE
cBoMcTBa (peakuus nmonuMmepusanun). [loaydeHrne CHHTETHYECKOTO KaydyKa U pEe3UHBI.

ATNKHHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTMYECKHH psii. AUETUIEH —
MPOCTEUIIMKA MPEICTABUTENb AJKUHOB: COCTaB, CTPOEHHE, (PU3UUYECKUE H XHUMHYECKUE
CBOICTBa (peaklny T'UAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALUU, TOPEHMUS]), TOTyYEHHUE U
IPUMEHEHUE.

Apenbl. beH3on: coctaB, cTpoeHHE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHNSA U HUTPOBAHUSA), MIOJy4EHHE M MpPUMEHEHHE. Toiyos: cocTaB, CTPOEHHUE,
¢usznyeckue M XHUMHUYECKHE CBOWCTBA (peakUuu TaJOreHUpPOBaHWS W HUTPOBAHMUA),
[OJIydeHUE W IpUMEHEHHE. TOKCHYHOCTh apeHoOB. ['eHeTnueckas CBsI3b MEXIY
YTIIEBOAOPOJAMH, IPUHAUICKAIIMMHI K Pa3JIMYHBIM KJIACCAM.

[IpupoaHbie HICTOYHUKH YTIIEBOAOPOI0B. [IpupoaHblil a3 u monyTHEIE HEPTSIHBIE Ta3bl.
Hedpte u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKM HePTH: MEeperoHkKa, KPEKUHT
(TepMHYECKHI, KaTaNUTUYeCKuil ), muponus. [IpoaykTel nepepaboTku HEDTH, UX TPUMEHEHNE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yToJib U MPOAYKTHI €T0 epepadoTKH.

OKCnepUMEHTAIBHBIE METO/AbI U3YUEHUS BEIIECTB U MX MPEBPAIICHUI: 03HAKOMJICHUE C
oOpa3uamMu IUTaCTMAcC, KaydykoB U pe3uHbl, Koiekuun «Hedte» u  «Yromby,
MOJCIMPOBAHUE MOJIEKYJI  YIVIEBOJOPOAOB W  TaJOr€HONPOU3BOJIHBIX, IPOBEICHUE
MPaKTUYECKON padOThI: MOTYyUYEHUE ITHIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuéThrble 3amaun.



Bbluucienuss mo ypaBHEHHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMaA, KOJIWYECTBA
UCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMM MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/JHBIX BEIIECTB WJIM MPOJTYKTOB PEAKIINH).

Kucnopoocooepoicawue opeanuueckue coeounenus

[IpenenbHble OJHOATOMHBIE CHOUPTHL. METaHOT W 3TAaHON: CTpOeHHue, (pusmueckue u
XUMHUYECKUE CBOMCTBA (PEAKIMHU C AKTUBHBIMU METAJUIAMH, TAJIOT€HOBOIOPOJAMH, TOPEHHUE),
npuMeHeHue. BogopoJiHbIE CBSI3M MEXKJy MOJIEKyJaMH CHHUpPTOB. JlelicTBHE MeTaHona U
ATaHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaroMHble CHUPTHL. DTUIEHIIUMKONb M TIULEPUH: CTPOCHHE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE CO HIEJIOYHBIMU METAJUIaMU, KaY€CTBEHHAs PEaKIIMs
Ha MHOTOAaTOMHBIE cUpTHI). [lelicTBue Ha opraHu3M yenoBeka. [[pumeHeHue rivuepuHa u
ATUJICHTJIMKOJISL.

@DeHoJI: CTpOEHUE MOJEKYJbl, (PU3NYECKHME W XMMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue denona.

Anpaernnpl U KeToHbl. Dopmaliblieruj, aueTaabAerujl: CTpOeHue, (PU3NUECKHE U
XUMUYECKHUE CBOMCTBA (pEAaKIMU OKHUCJICHHS MU BOCCTAHOBJICHUS, KAUYECTBEHHBIE PEAKIINM),
MOJIyYEHUE U PUMEHEHHE.

OAHOOCHOBHBIE ITpeiebHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAas U YKCYCHasl KUCIOTHI:
cTpoeHue, (U3MYECKUe U XHMHUYECKHE CBOMCTBA (CBOMCTBa, OOIMME /IS Kiacca KHCIIOT,
peakius dTepuuKanun), nmoxydeHue u npuMenenue. CTeapruHOBasi U OJICMHOBAs KUCIOTHI
KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa KaK COJU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBUE.

CrnoxHble 3¢upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3PUPOB.
AKupsl. I'naponus xupos. [Ipumenenune kupoB. bronorndeckas posb JKHPOB.

VYTrI1eBobI: cOCTaB, KIacCU(pUKALIMS YTIIEBOJOB (MOHO-, IU- U TTOJIMcaxapuabl ). [ mroko3a
— MIPOCTEHIIINIT MOHOCAaXapHI: OCOOEHHOCTH CTPOSHUS MOJICKYJIbI, (PU3MUECKHE K XUMUIECKHUE
cBoMcTBa (B3aumojencTBue ¢ rugpokcuaoMm Menu(Il), okucieHne aMMHayHbBIM PACTBOPOM
okcuaa cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXKJIEHHUE B MPHUPOJE,
npuMeHeHue, ononoruueckas poib. dotocunres. PpyKTo3a Kak U30MEp TITIOKO3BI.

Kpaxman u nemntono3a Kak npupoanbie noiuMepsl. CTpoeHre Kpaxmaia U HeJUTI0I03bI.
duznyeckre u XMMUYECKHE CBOMCTBA Kpaxmasa (TUIPOJIu3, KAYeCTBEHHAs PEAKIIHS C HUOJIOM).

OKCHepUMEHTAIbHBIE METOJIbl M3YUYEHUSI BEIIECTB U MX NPEBpAICHUN: MPOBEICHUE,
HaAOJIIO/ICHUE W ONMHMCAHHME JIEMOHCTPAIMOHHBIX OIBITOB: FOPEHUE CIUPTOB, KaYECTBEHHBIC
peakiMy OJIHOATOMHBIX CIMPTOB (OKHUCIEHUE 3TaHojda okcuaoMm Menu(ll)), MHOroaroMHbIX
cnupToB (B3aumojiericTBre rmiepuHa ¢ rugapokcuaoM meau(ll)), anbaerunos (oxuciaeHue
aMMHa4YHbBIM pacTBopoM okcuiaa cepebpa(l) u rugpoxcumom memau(ll), B3ammonaercTBue
KpaxMajia ¢ HOJIOM), IPOBEJEHUE IMPAKTUYECKOW palbOThl: CBOWCTBA PacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEHIECTBA WJIM MPOAYKTa PEaKIHMHU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WM IPOJTYKTOB PEAKIIHH).

A3oTcoaeprKane OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK aM@OTEepHblE OpraHuyeckue coeauHeHus. DPuznueckue u
XUMHUYECKHUE CBOWCTBA aMUHOKUCIOT (HAa MpuUMepe IiMIMHa). buonorudeckoe 3HaueHuUe
amMmuHOKuCIOT. [lentusl.



benku kak mpUpOIHBIE BBICOKOMOJIEKYJISIDHBIE coequHenus. [lepBuynas, BTopudHas U
TPETUYHAsl CTPYKTypa O€JIKOB. XMMHYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JE€HATyparus,
KaueCTBEHHbBIE PEAKI[MHN HA OCIJIKHU.

DKCIepUMEHTANIbHBIE METO/IbI U3yUEHUs BEUIECTB U UX MPEBpAICHUN: HAOJIIOIEHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: JEHATypalus OEIKOB MPU HAarpeBaHWU, I[BETHHIC
peakimu OeIKOB.

Bvicokomonexynapuvie coeounenus

OCHOBHBIE MOHATUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJMMEpPHU3ALMH, CPEAHSAs MOJEKYyJsipHas macca. OCHOBHbBIE
METOABl  CHHTE3a  BBICOKOMOJIEKYJISIPHBIX ~ COCIMHEHHA —  MOJMMEpU3alus U
MOJIMKOH/ICHCALIHSL.

OKCnepUMEHTAIbHbIE METO/Ibl M3YUYEHUS BEILIECTB U MX MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3liamMy NMPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayuyyKOB.

MexnpeaMeTHbIE CBA3H.

Peannszanust MeXIIpeMETHBIX CBSI3€W MPU U3YYEHNUN OpraHu4YecKor XxuMuM B 10 kitacce
OCYLIECTBJISIETCS. YEPE3 UCIOIb30BAHUE KAaK OOLIUMX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK U
MOHSTUH, SIBJISIOIIMXCS CUCTEMHBIMHM [JISl OTJEIbHBIX MNPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ue ecTecTBEHHO-HAyuUHbI€ MOHATHUSA: SIBJICHHME, HAy4YHbIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHaju3, CUHTE3, Kiaccu(uKalus, NEPUOJUYHOCTh, HAONIONEHUE, H3MEpPEHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

dusnka: martepus, JHEPrus, Macca, aroM, 3JEKTPOH, MOJIEKYJIAa, 3HEPreTUYECKUI
YpOBEHb, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NUECKUE BETUUHUHBI
Y €MHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, orocdepa, 0OMeH BEUIECTB B OpraHu3Me, (OTOCUHTES,
OMOJIOTHYECKH aKTUBHBIE BelecTBa (OEKU, YTIeBOIBI, KHUPHI, HEPMEHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHonOrus: NUIIEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS, MOIOLIUE
CpEIICTBa, JIEKAPCTBEHHbIE U KOCMETUYECKHUE MpenapaTsl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KIIACC

Obwas u Heopeanuyeckas Xumusl

Teopemuueckue 0cHO8bl XUMUU

XUMHUYECKH 3ieMeHT. AToM. Snpo aroma, H30TOIBI. JIJEKTpPOHHAs 000J0YKa.
OHepreTuueckue YpOBHU, TNOAYPOBHU. ATOMHbIE OpOUTanmu, s-, p-, d- DIEMEHTHI.
OcoOeHHOCTH pacTlpeiesIiCHUs] AJIEKTPOHOB IO OPOUTAISIM B aTOMax JJIEMEHTOB TMEPBBIX
YEeTHIPEX MEPUOIO0B. DIICKTPOHHAS KOH(PHUTYpAIIHsI aTOMOB.

Ilepnomnueckuit 3akoH u Ileprommueckas cucrtemMa XuUMHUYeCKHX 3yeMeHTOB [ .
MenneneeBa. CBsi3b nepuoAnYecKOro 3akoHa W Ilepronnueckoil CHCTEMBI XUMHYECKUX
sanemenToB J[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOpUEil CTPOCHUSI ATOMOB. 3aKOHOMEPHOCTH
W3MECHEHUS! CBOMCTB XUMHUYECKHUX JJIEMEHTOB M O0pa3yeMbIX WMHU MPOCTHIX M CIIOXKHBIX
BEILIECTB 10 TPyNIIaM U MEpUOJaM. 3HAYEHUE MEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUUYECKas CBs3b. BUAbl XUMHUYECKOW CBSI3M (KOBaJCHTHAs
HEToJIsIpHas U TIOJISIpHAs, MOHHAs, MeTajuInueckas ). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMHYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN ). BogopoaHas cBs3b. BaaeHTHOCTS.
DIIEKTPOOTPULIATENBLHOCTh. CTeNeHb OKUCIEHUS. IOHBI: KATHOHBI U aHUOHBI.



BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BelleCTBA. THUIIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKU.

[TonAaTne o gucnepcHbBIX cucTtemax. MICTMHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHmueckux coenuHeHuil. HomeHkiaTypa HeOpraHMYECKUX
BeIlleCTB. ['eHeTHYeCKasi CBA3b HEOPraHMYECKHX BEMIECTB, MPUHAJICKANIUX K Pa3IUYHBIM
KJ1accam.

Xumudaeckas peakmus. Kimaccupukanuss XUMUYECKUX pPEaKIU B HEOPTaHUYECKON U
OpPraHMYeCcKON XUMHU. 3aKOH COXPAHEHHUSI MacChl BEUIECTB, 3aKOH COXPAHCHHS U
MPEBpAILCHUs DHEPTUU NTPU XUMHUECKUX PEAKIIUIX.

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE peaKlUu.
Xumuueckoe paBHoBecHe. DAKTOPHI, BIUSAIONIME HA COCTOSHUE XUMHUYECKOTO PABHOBECHSI.
[Tpunnun Jle [larense.

OnekTpoiuTuueckas nuccounarusi. CuiabHble U ciadbie 1eKTpouThl. Cpefa BOIHBIX
pacTBOPOB BEUIECTB: KUCas, HEUTpaabHasl, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIEpUMEHTAIbHbIE METObl U3YUYEHHUs BELIECTB U WX MPEBPALLCHUI: JEMOHCTpALUS
tabnun «Ilepuoauyeckas cucrema xumudeckux 3yeMeHToB [[. Y. MenneneeBay, uzydeHue
MoOJIeNiel KPUCTAJUIMUECKUX PEMIETOK, HAOMIOJCHUE M OINMHCAHUE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3IOKEHUE MEPOKCHIA BOJOPOJAA B MPUCYTCTBUHU KaTalM3aTopa,
ONPEAEIICHHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO HHINKATOPA, pEaKLIUU
MOHHOTO 00MeHa), MPOBEJCHUE MPAKTUUECKON paboThl «BnusHue pa3nuyuHbix (akTopoB Ha
CKOPOCTh XUMHUYECKOU PEAKIINI.

Pacuétnble 3anaumn.

PacyéTel 10 ypaBHEHHSIM XHMUYECKHMX PEAKLIHUM, B TOM YHUCIE TEPMOXUMHUYECKHE
pacu€Thl, pacu€Thl C UCIIOJIBb30BAHUEM MMOHITHS «MACCOBAs IOJS BEIIECTBAY.

Heopeanuueckasa xumus

Hemeramner. Ilonoxenue nHemertaioB B Ilepuoanueckor cucremMe XUMHYECKHX
anemenToB J[. 1. MeHueneeBa 1 0COOEHHOCTH CTpOeHHUsI aTOMOB. DU3HWYECKHE CBOMCTBA
HEMETAUIOB. AJUIOTpONUs HEMETa/IOB (Ha MpUMeEpe KHcIopoja, cepwl, dochopa u
yTiiepona).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOT€HOB, cephl, a3oTa, docdopa,
yriaepoja M KpPEeMHHs)) W HMX COEIMHEHUH (OKCUAOB, KHCIOPOICOJEpKAIIUX KHUCIOT,
BOJOPOJIHBIX COSTUHEHUN).

[IprMeHeHNE BAXKHENIIIMX HEMETAJIIIOB U UX COCITMHEHU .

Mertamnsl. [lonoxenne metamioB B [lepuoguueckor cucTeMe XMMAYECKUX 3JIEMEHTOB
. U. MengaeneeBa. OcOOEHHOCTH CTPOCHHS BJICKTPOHHBIX O0OJIOYEK aTOMOB METAJIIOB.
O6mme ¢uzndeckue cBoWcTBa MeTaUOB. CIUTaBbl METALIOB. DJIEKTPOXHUMHUYECKUN PsiT
HaIPsKEHUM METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kaluid, KaJbIUH, MarHui,
ATIOMUHUHI, IUHK, XPOM, KEJI€30, ME/b) U UX COCITMHEHUMN.

OOGmue crocoObl MOTyYeHHs MEeTaJIOB. [[puMeHeHe MeTaioB B OBITY U TEXHUKE.

OKCNEPUMEHTAIbHBIE METO/Ibl M3YyYE€HHS BEUIECTB M HMX MPEBPALICHUN: H3yUYECHUE
KOJUIEKIIMU «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEUIEHUE SKCIEPUMEHTAIBHBIX
3aj1a4, HaOJIOJICHUE M ONHUCAaHWUE JAEMOHCTPAIMOHHBIX U  JIJA0OPATOPHBIX  OIBITOB



(B3auMoOeHCTBHE THAPOKCHIA ATFOMUHMS C PACTBOPaAMHU KHUCIIOT M IIEJI04Yel, KaueCTBEHHbIE
peaKIuy Ha KaTHOHBI METAJLIOB).

Pacuérurlie 3agaun.

Pacuétpl Macchl BeliecTBa Wi 00bEMA ra3oB M0 MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETh Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

Xumus u Hcu3ns

Ponp xumMum B 0OOECIEUCHHMHM SKOJOTHYSCKOM, DHEPreTHYSCKOM W IHIICBOM
0€30macHOCTH, Pa3BUTUM MEAUIMHBI. [[oHSATHE O HAyYHBIX METOAAaX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKIUU.

[IpencraBienuss 00 OOUIMX HAYYHBIX MPUHIUNAX MPOMBIIUIEHHOTO TOJTYYEHHUS
BaYKHEUIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIBbHBIE MaTEpPHUAIBI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKJIO, KEpAMUKa, MAaTCPUAIIbI JJIsI DJIEKTPOHUKHU,
HaHOMAaTEepUAJIbl, OPraHUYECKUE U MUHEPATIbHBIC YA00pEHUS.

XuMHS ¥ 3[I0POBbE YEJIOBEKA: MPaBUia UCIOJb30BAHUSA JICKAPCTBEHHBIX IMPENAPATOB,
MpaBuiia 6€30MacHOTO UCIIOJIb30BaHUS MTPENnapaToB OBITOBOM XUMUM B MOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzamus MeXIIpeAMETHBIX CBSI3€H MPU U3YYEHUH O0IIIel 1 HeOPraHUYECKOW XUMUU
B 11 Kjacce OCYIIECTBISIETCS 4Yepe3 HCIOJb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATHM, TAaK W TIOHATHUM, SBISIOIIAXCS CHCTEMHBIMU [UJIA OTACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI' O [IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIC TOHATHS: HAY4YHBIH (akT, THIOTE3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, KiIaccupukanus, NEePUOJAUYHOCTh, HAOIIOJCHUE, HKCIICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®du3uKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII,
PaIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKUM YPOBEHB, BELIECTBO, TEJIO, 00BEM, arperaTHOe
COCTOSIHHE BEIIeCTBa, (PU3NIECKUE BETMIUHBI U STUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocucTeMa, Ouochepa, MaKpO- M MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOPHBIE OPO/IbI, TOJE3HBIC UCKOTIAEMbIe, TOTIIIMBO, PECYPCHI.

TexHOoJNOrusA:  XMMHUYECKass  MPOMBINUIEHHOCTb,  METAJUIypPrusi,  MPOU3BOJICTBO

CTPOUTCIIBHBIX MaTCpUuaIOB, CEJIBCKOXO03SMCTBEHHOE IMpOU3BOACTBO, IMUImeBas
IMPOMBIINIJICHHOCTD, q)apMaHCBTI/I‘{CCKaH IMPOMBINIJIICHHOCTDL, IMPOU3BOACTBO KOCMCTHYCCKHUX
IMpCIIapaToB, IMPpOU3BOACTBO KOHCTPYKIHMOHHBIX MaTCpUuaIOB, QJICKTPOHHAA

IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHUH.



IInanupyemvle pe3yrbmamovl 0ceoenus npocpammvl no Xumuu Ha 0a3080M YposHe
cpeoHezo 0bue20 0opa306aHus.

Jluunocmmvwle pe3yromamoi

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS OO0YYaIOLIUMUCS
pPOrpaMM CpeHEro 0011Iero 00pa3oBaHus (JUYHOCTHBIM, METAIPEAMETHBIM U MPEAMETHBIM).
Hay4Ho-MeTomnueckoii OCHOBOW il pa3pabOTKU TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
IPOrpaMM CpeIHEro o0IIero 0Opa3oBaHus SBISETCS CUCTEMHO-EATEIbHOCTHBIN TOIXO/.

B cooTBeTCcTBUM € CUCTEMHO-AECATEIBHOCTHBIM MOJAXOAOM B CTPYKTYpPE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS IpeAMeTa «XUMHUS» Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHUs
BBIJICTIEHBI CJIEAYIOIINE COCTABISAIOIIME:

OCO3HAaHHUE O0YYAIOUTUMHUCST POCCUMCKON T'PaKIaHCKON UIAEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITENBHOCTH U CAMOOIPEAEIICHHIO;

HaJM4Khe MOTUBALIMK K O0yUEHHUIO;

L[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUN TMYHOCTA HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UICTOPUYECKUX TPl 0a30BOI HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh 00YYalOIMXCSl pYKOBOJCTBOBATHCA B CBOEH AEATEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMM, MPUCYIIMMHU LEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3oBaHus;

HaJIMYUe MPaBOCO3HAHUS 3KOJOTUYECKOW KYJIbTYpPhl U CIIOCOOHOCTU CTaBUTh LENIU U
CTPOUTB )KU3HECHHBIE ILIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS NpeaMeTa «XHUMHUA» TOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCHUTATENBHOM JESATENBHOCTM B COOTBETCTBUM C TI'yMAaHHUCTUYECKUMH,
COLMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMM LEHHOCTAMH M HJEaJaMU POCCHUHCKOIO
IPpaKJAHCKOIO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMu W TMpaBUJIAMU IOBEJCHUS,
CHOCOOCTBYIOIIMMHU ~ MpOLIECCAM  CAMOIIO3HAHMS, CAMOPAa3BUTHUS W  HPABCTBEHHOTO
CTaHOBJICHMSI JINYHOCTH O00YyYarOIIHUXCS.

JIM4HOCTHBIE PE3yIbTAaThl OCBOCHUS MPEAMETA « XUMUS» OTPAKAIOT CHOPMHUPOBAHHOCTH
ONbITa TO3HABATEJIBHON M MPAKTHYECKOW JEATEIBHOCTH OOYYarOLIMXCS MO pealn3aluu
MPUHSATHIX B 00I11€CTBE LIEHHOCTEHN, B TOM YUCJIE B YACTHU:

1) rpa’k1aHCKOTO BOCIIUTAHUSA:

OCO3HaHMs O0YYAIOIIMMUCS CBOMX KOHCTUTYILIMOHHBIX MIPaB U 00S3aHHOCTEN, yBAKEHUS
K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOPMAax M NpPaBUJIaX MEKIJINYHOCTHBIX OTHOIIEHUHN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIbHOCTH TMpPU CO3JAaHUU YueOHBIX
NPOEKTOB, pEUICHHH YYeOHBIX M TIO3HABATEIbHBIX 3a/1ay, BBIIIOJHEHUU XHUMHUYECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHHMMAaTh W MPUHUMAThb MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI
APYTUX MPU aHAJIM3€ Pa3IMYHbIX BUIOB YUeOHOM NESTEIbHOCTH;

2) MaTpuOTHYECKOTO BOCIIUTAHMSL:

LIECHHOCTHOTO OTHOIIEHUSA K MCTOPUYECKOMY M HAYYHOMY HACIEIUIO OTECYECTBEHHOU
XUMUH;

YBaXXEHUS K MPOLECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, UTO JOCTUKEHHUS HAYKH €CTh Pe3yJIbTaT JUIMTENIbHbIX HAOMI0ICHUM,
KPOIOTIUBBIX YKCIIEPUMEHTAIBHBIX IIOUCKOB, TOCTOSSHHOIO TPyAa YUYEHBIX U IPAKTUKOB;



UHTEpeca M TO03HABAaTEJIbHBIX MOTHMBOB B TOJYYEHHMH M TOCIEAYIONIEM aHaIu3e
uH(pOpMAaIH O NIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIGHWBATh CUTYaIldd, CBS3aHHBIC C XWMHYECCKUMHU SBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U MOCTYNKH CBOUX TOBAPHUILEH C MO3ULIHMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJEACTBUN 3TUX MOCTYKOB;

4) popmupoBaHUs KyJIbTYPhI 3I0POBBSI:

MMOHUMAaHUs LIEHHOCTEW 370pOoBOTr0 U Oe3omacHOro olOpasa >KM3HU, HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U NICUXUUYECKOMY 37I0POBbIO;

cOOJIFOICHUS TPaBUJI OE30MacHOTO OOpalleHUsl ¢ BEleCTBaMU B OBITY, TOBCEIHEBHOM
KWU3HU U B TPYJAOBOU JIESITEIHHOCTH;

MOHMMAHUSI 1EHHOCTH MPAaBUJ HWHIUBHUIYAJBHOTO M KOJUIEKTUBHOTO O€30IMacHOro
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMUSI TIOCEACTBUM U HENPUSITUS BPEAHBIX MPUBBIUEK (YMOTPEOJCHUS aaKOorois,
HAapKOTUKOB, KypeHUsI);

5) TpyZ10BOTO BOCIIUTAHUSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIBCKON JesSTEIbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX JACATEIBHOCTH;

YCTAaHOBKM Ha AKTUBHOE YyYaCTUE B PEUICHUM MPAKTUYECKUX 3a7ad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K IPaKTUYECKOMY M3YyUEeHHIO Ipodeccril pa3inyHOro poaa, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEMETHBIX 3HAHUHN 110 XUMUH;

YBOXKEHUS K TPYAY, JIOJISIM TPyJla U pe3yJabTaraMm TPYJA0BOM ACSTEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYAJIbHOW TpPaeKTOpUH OOpa30BaHMS,
Oynmytiei mpodheccur U peaau3aiiui COOCTBEHHBIX )KU3HEHHBIX IUIAHOB € YIETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) PKOJIOTHYECKOTO BOCITUTAHUSI:

AKOJOTUYECKH  11eJIeCOOOPa3HOro  OTHONICHHS K  NPUpPOJE, KaK  HCTOYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMaHUsl  [IOOAJIBHOTO  XapakTepa  HKOJOTHYECKUX  TpoOsieM,  BIHMSHUS
HKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOTHON U COIUATBHOU CpeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTIKEHUM XUMHUHM [UJISl  pelIeHUs
BOIIPOCOB PAIIMOHAILHOTO MTPUPOAOTOIH30BaAHNUS;

AKTUBHOTO HENPUITHUSL JEUCTBUIN, IPUHOCIIINX BPE] OKPYXkKAIOIIEH TpUPOIHON cpere,
YMEHUS MIPOTHO3UPOBATH HeOIaronpusiTHbIE HKOJIOTUYECKHUE MIOCJIE/ICTBUS
MNPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILATH UX;

HaJIMYus Pa3BUTOIO SKOJIOTMYECKOIO MBIIIJIEHUS, SKOJIOTMYECKONW KYJBTYPhI, OIbITA
NEATEIbHOCTH JKOJIOTHYECKON HaNpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
[TI03HABATEJIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIBHON MPAKTHKE, CIIOCOOHOCTH M yMEHUS
AKTUBHO IIPOTUBOCTOSTH HUJI€0JI0THH XeMopoouu;

7) lICHHOCTH HAy4YHOTO TTO3HAHMUS:

c(hOPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOM MPAKTUKH;



MOHUMAaHMS CIEeUUKA XUMHU KaK HayKH, OCO3HaHUs €€ poju B (HOPMUPOBAHHUU
pallMOHAJILHOTO HAYyYHOTO MBIIUICHHUS, CO3JIaHMM II€JOCTHOTO TMpeACTaBlieHus 00
OKpPYXaloIIEeM MHUPE KAaK O €AWHCTBE MNPUPOJAbl M YEJIOBEKA, B IO3HAHUU TMPUPOHBIX
3aKOHOMEPHOCTEHN U pPEeIIeHUH MPOOJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOSXKIIEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHH JIJII COBPEMEHHOM IMBWIM3AIUU: B €€
I'YMaHUCTHYECKON HAMPaBJICHHOCTH U BaXKHOM POJIM B CO31aHUM HOBOM 0a3bl MaTepHabHOM
KyJbTYpbI, pEHICHUH TJI00albHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUS 4YeEIOBEUECTBA —
CBIPHCBOM, DHEPTreTHUYECKON, MHINEBOM M DKOJIOTHYECKOW O0€30MacHOCTH, B Pa3BUTHHU
MEUITMHBI, 00€CTICUCHUN YCIIOBUN YCTICIIHOTO TPyJa U YKOJIOTHYECKH KOMGMOPTHON KU3HU
Ka)KI0ro 4ieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTHU: TMOHUMAHUS CYLIHOCTH METOAOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH MCMOJIb30BATh MOJy4yaeMble 3HAHUS
JUIs aHaiu3a W OOBSCHEHUS SBJICHUN OKPYXKAIOIIEr0O MHUpa U MPOUCXOISAIIUX B HEM
W3MEHEHHM, YMEHHS JieJlaTh 0OOCHOBAHHBIC 3aKIIOUEHUS Ha OCHOBE HAy4HBIX (DaKTOB U
MMEIOIINXCS TAHHBIX C LEIbI0 MOJTYUYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA ISl PelIeHUs
po0JieM B peasIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEPECA K TO3HAHUIO U UCCIIE0BATEIIbCKON IESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpA30BaHUIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN IO XUMHU B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

MHTEpecCa K OCOOCHHOCTSM TpyAa B pa3iuyHbiX cdepax mnpodeccruoHaTbHON
JNEATEIBHOCTH.

Memanpeomemnuie pe3yivmamol

MeTtanpeameTHble pe3yJbTaThl OCBOEHHUS YUEOHOTrO mpeaMera «XHUMHS» Ha YPOBHE
CpemHero o0mero oopa3oBaHUs BKIIOYAIOT:

3HaYUMBbIC i1 (HOPMUPOBAHHSI MUPOBO33PECHHSI OOYUAIOMIMXCS MEKIUCIUILIMHAPHBIC
(MeXIIpeIMeTHBIC) OOIIeHAYyYHbIC TTOHATHS, OTPAXKAIONINE [ETOCTHOCTh HAYYHON KapTHUHBI
MHUpa U CHCHU(PUKY METOJO0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepus,
BEIIECTBO, JHEPTHUA, SBJICHHE, TPOIECC, CHUCTeMa, HAy4yHBIA (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHs, UCCIeA0BaHNe, HAOIIOCHIE, N3MEPEHUE, SKCIICPUMEHT U
Apyrue);

yHHBEpCaJbHbIEe  ydeOHbIe  JeicTBUS  (TIO3HABaTENIbHBIE, KOMMYHHKATHBHBIC,
peryJATHBHBIE), oOecrneunBapmuye (GopmupoBaHue (YHKIIMOHAILHOW TPAMOTHOCTH W
COLIMAJIbHON KOMIIETEHIIMH 00YYaroIInXCs;

CIOCOOHOCTh  OOYYalOLIUXCS  HCIIOJNb30BaTh OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHHUS U YHHUBEpPCAIbHbIE y4eOHBbIC ACHCTBHS B MO3HABATEIBHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIe Pe3yiabTaThl OTPAKAIOT OBJIAJICHWE YHUBEPCATHHBIMA YUYCOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMHE JICHCTBUSMHU.

OBnaneHne YHUBEPCATbHBIMHU Y4eOHBIMH TO3HABATEIILHBIMU JICHCTBUSIMH:

1) 6a30BBIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalU3UpOBaTh MPOOJIEMy, BCECTOpPOHHE &
paccMaTpuBaTh;



ONpEAEIATh LU JEATENbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU MX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl AECITEILHOCTH C IOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI NPUEMBI JIOTUYECKOTO MBILUICHUS — BBIIETATH
XapaKTepHble NPU3HAKW I[OHATHM M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME NOHATHUSA /I OOBACHEHUS OTJCNbHBIX (DAKTOB U SBJICHUI;

BbIOMpATh OCHOBAaHUS M KPUTEPUHU Ui KIACCU(PHUKAIMM BEHIECTB M XHUMHUYECKHUX
peaKiuii;

YCTaHABIIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTUBHbIC, NE€IyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEUUS B pACCMATPUBAEMBIX SIBICHUAX, GOPMYJINPOBATD
BBIBO/IbI U 3aKJIFOYEHMUS;

OPUMEHSTH B IPOLIECCE MTO3HAHMS, UCTIOIb3YEMbIE B XUMHUH CUMBOJIMYECKUE (3HAKOBBIC)
MOJIENIA, MPeoOpa3OBbIBATh MOJEIbHBIE MPEACTABICHHUS — XUMHUYECKHMH 3HAK (CHMBOJI)
aJIeMeHTa, XUMHU4YecKasi opMyIia, ypaBHEHUE XUMHUYECKOU PEAKI[UU — [IPU PEIICHUH yUeOHBIX
MO3HABATENIbHBIX U IPAKTUYECKUX 3a7a4, IPUMEHSATh HA3BAHHBIE MOJIENIbHBIE PECTABICHUS
JUTS BBISIBTICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aEeMbIX BEIIECTB U XMMHUECKUX PEAKIIHA.

2) 6a30BbIE UCCIEOBATEIBLCKUE JEHCTBUS:

BJIa/I€Th OCHOBaMHU METOJIOB HAYYHOT'O TO3HAHMS BEIIECTB U XUMUYECKUX PEaKLUH;

(GopMynupoBaTh LEAM U 3aJaud MCCIEAOBAaHUS, HCIOJb30BaTh IIOCTABJICHHbBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHI B KAueCTBE HMHCTPYMEHTA IIO3HAHUSA HU
OCHOBBI 1111 ()OPMUPOBAHMSI TUIOTE3bl IO MPOBEPKE IPABUIBHOCTU BbICKA3bIBAEMBIX
CYXKJICHUI;

BJa/I€Th HaBBIKAMU CAaMOCTOSATEIBHOIO IUIAHUPOBAHUS U TMPOBEACHUSA YUYECHHUECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHUs HaOmomaTh 3a XOAOM  IIpoliecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBATh €ro pe3yJbTaT, (OpMyIUPOBATH OOOOIIEHUS U BBIBOJbI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3YyJbTAaTOB MCCIEIOBAaHUSA, COCTaBIIAThH OOOCHOBAaHHBII
OTU€T O MPOJICIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEIOBATEIbCKOM M IMPOEKTHOW JEATEIbHOCTH,
MPOSIBJISITE CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IHOHMCKY METOJOB pELIEHUs
OPAKTHUYECKUX 3aJa4, IPUMEHEHHUIO PA3IMYHBIX METOAOB [TO3HAHUSI.

3) pabota ¢ uHhOpMaIIUECH:

OPUEHTHPOBATbCS B paA3IMYHbIX MCTOYHHMKAX HH(OpManuu (Hay4dHO-NIOMYJIsIpHAs
AUTEepaTypa XUMHUYECKOIO COAEpXkaHMs, CIpaBOYHbIE IOcoOus, pecypcbl HWHTepHera),
aHAJIM3UPOBATh MH(POPMALMIO PA3JIMYHBIX BUAOB U (OPM INPEIACTABICHUS, KPUTHUECKU
OLICHHBATH €€ T0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(opMyIMpOBaTh 3alpoChl U NPUMEHATH PA3JIMYHBIE METOAbl IPU IOUCKE U OTOOpE
uHbOopMaIuu, HEOOXOAUMOH JIJIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONPEeAeIEHHOTO TUTIA;

npuoOpeTaTh OMbBIT UCTIOIB30BAaHUS HH(POPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMalbHYIO (HOpMY TpEACTaBICHUS HHPOPMAIIUU
(cxembl, TpauKU, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYYHBIH SI3bIK B KaueCcTBE CpEACTBA MNMpU padboTe C XUMHUECKOH
uH(popMarel: NPUMEHATh MEXKIpPEIMETHbIC ((PU3HMYECKUEe M MaTeMaTUYeCKue) 3HaKu U
CUMBOJIBI, (hOPMYJIbI, a00OpEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MPEe0OPa30BhIBATH 3HAKOBO-CUMBOJIUYECKHE CPEACTBA HATIISTHOCTH.

OBnaneHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU JICHCTBUSMU:



3aJ1aBaTh BOMPOCHI I10 CYLIECTBY 00CYK1a€MOM TEMBI B XOJ€ AUAIOra U/WIN AUCKYCCHUH,
BBICKA3bIBaTh WUJEH, (POPMYJIMPOBATH CBOMU MPEUIOKEHHUS OTHOCUTEIBHO BBIIOJIHEHUS
NPEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MIPE3EHTALMEN pe3yIbTaTOB II03HABATEIBHON JIEATENBHOCTH, IOJYyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINOJHEHUA XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEOBAaHUIO CBOWMCTB M3Yy4YaeMbIX BELIECTB,
peainzanuy y4eOHOTo IpoekTa U (GopMyIHpoBaTh BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHBIX
MCCIIEIOBAHUM IMyTEM COTJIACOBAHMSI MO3ULIUHI B X0/1€ 00CYk/I€HUSI U OOMEHAa MHEHUSMHU.

OBnafeHne YHUBEPCAIBHBIMU PETYJISITUBHBIMU I€HCTBUSMU:

CaMOCTOSTENIbHO IIAHUPOBATh U OCYILECTBIISATH CBOIO ITO3HABATENIBHYIO JAEATEIBHOCTD,
onpenenss e€ el U 3aa4u, KOHTPOJIUPOBATh U IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
MpeAJIaraeMblil arOPUTM JIEUCTBUM TP BBHIMOTHEHUH YYEOHBIX U UCCIIEIOBATEIbCKUX 3314,
BBIOMPATh HanboJiee 3 (HEKTUBHBIN CIOCOO UX pelIeHUs C YYETOM MOJIYyYeHHS] HOBBIX 3HAaHUUN
0 BEIIECTBaX U XMMUYECKUX PEAKIIUIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEHM JAESATENIbHOCTH HAa OCHOBE cCaMOaHalu3a |
CaMOOLICHKH.

lIpeomemmuoie pe3yromamol

10 KJITACC

[IpenMeTHbI€ pe3yIbTaThl OCBOEHUS Kypca « OpraHuyecKas XuMHUsD OTPa)kKaroT:

c(hOPMHUPOBAHHOCTh IPEJACTABICHHM O XHMHYECKON COCTABIISIONICH €CTECTBEHHO-
Hay4YHOM KapTUHBI MHUpA, POJIM XHMHH B TMO3HAHWU SBJICHUU MPUPOJBI, B (POpMHPOBAHUHU
MBIIUICHUS ¥ KYJbTYpPbl JTUYHOCTH, €€ (HYHKIIMOHAILHOW T'PaMOTHOCTH, HEOOXOJIUMOMN JIJIst
pelIeHns] MPAaKTUYECKUX 3aJad U HKOJOTUYECKM OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJICHUE CUCTEMOM XHMHWYECKMX 3HAHWM, KOTOpas BKIKOYACT: OCHOBOMOJIATAIOILINE
MOHATUS (XMMUYECKUW DJIEMEHT, aToM, »JJEKTpOHHas 000JI0YKa aroMma, MOJIEKyJa,
BaJICHTHOCTh, d3JIEKTPOOTPHUIATEIHPHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas dopmyra
(pa3BépHyTast U COKpaméHHas1), MOJb, MOJSIpHAs Macca, MOJISIPHBIH 00BEM, yTIIEPOIHBIN
ckeyeTr, (PyHKIMOHANIbHAS TPYIa, pagukall, U30MEpHs, U30MEpPbl, TOMOJOTHUECCKUN P/,
TOMOJIOTH, YIJIEBOJIOPO/Ibl, KUCIOPO U a30TCOAEPkKaIMe COCTUHEHUS], MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHEHHUs); TCOPUM U 3aKOHBI (TeopHs
CTpPOCHHSI OpraHuyeckux BemecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUS] MacChl BEIIECTB);
3aKOHOMEPHOCTHU, CUMBOJIMYECKHUM SI3BIK XMMHH; MUPOBO33PEHUCCKUE 3HAHUS, JIEKAIIUE B
OCHOBE MOHMMAaHUsI IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBICHUM, (DAKTOIOTHYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH U OE30MAaCHOM HCIIOJIb30BAaHUU BaKHEUIINX
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOPMHUPOBAHHOCTh ~ yMEHUW  BBISBIATH  XapaKTEpHbIE  NPHU3HAKH  TOHATHH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, UCIIOIL30BaTh COOTBETCTBYIOIIME MOHSATUS MPU ONMKHCAHUU
COCTaBa, CTPOEHHUS U MIPEBPAIICHUN OPraHUYECKUX COCAUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUI UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (GOpMynT OpraHUYECKHX
BEIIECTB M YPAaBHEHUM XUMHUYECKMX PpPEaKIUMid, M3rOTaBIMBATh MOJICIA MOJIEKYJ
OPraHUYECKHUX BEIIECTB JIsl WIUTIOCTPALIMK UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS,

cOpPMHUPOBAHHOCTh ~ YMEHUW  yCTAaHaBJIMBATh  MPUHANICKHOCTh  M3YYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY M CTPOEHUIO K ONpEeACIEHHOMY KIacCy/Tpyrie
COEIMHEHUI (yrneBoaopo/isl, KHUCJIOPOT U a30TCOZIepKAIINE COEJIMHEHNS,



BBICOKOMOJIEKYJISIDHbIE ~ COEJIMHEHHUS), JaBaTb WM Ha3BaHMUS 1O CUCTEMaTUYECKON
Homenknatype (IUPAC), a Takke MNpUBOIUTH TpPHUBUAIbHBIE HA3BaHUS OTICIbHBIX
OpraHUYeCKUX BEUIECTB (ITHJICH, MPOMWICH, alleTUIICH, YTHUICHIJIMKOJb, TIUIEPHUH, (EHOI,
dbopmanbierus, aleTanbIeruj, MypaBbUMHAas KHUCJIOTA, YKCyCHash KHCIOTa, OJEHMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCJIOTA, TIII0K03a, PPYKTO3a, KpaxMal, MeJTi003a, TIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEACNATh BUJIIBI XUMUYECKOW CBS3M B OPTaHUYECKHUX
COeAMHEHUSIX (OAUHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSThH MOJOKEHUS TEOPUU CTPOCHUSI OPTaHUYECKHUX
BemecTB A. M. Bytneposa 115t 00bICHEHHs 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUSL; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepH30BaTh COCTaB, CTpOEHHE, (U3NYECKHE W
XUMUYECKUE CBOMCTBA THUIHUYHBIX MPEACTABUTENECH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BellleCTB (MEeTaH, 3TaH, dTWICH, NPOINWICH, aleTwieH, Oyraauen-1,3, metunoyraaueH-1,3,
O€H30J1, METaHOJI, 3TAHOJI, STUJICHTJIUKOJIb, TJULIEPUH, (EHOJ, alleTalIbJIeTHl, MypaBbUHAs U
YKCYCHasi ~KUCJIOTBI, TJIIOKO3a, KpaxMall, IIeJUII0JI03a, AaMHUHOYKCYCHasl KHCJOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIY HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIUX
XUMUUYECKUX PEAKIUMA C UCTI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(hOPMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh MCTOYHUKU YTIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOIHBIN Ta3, Yroiib), CIOCOOBI MX MEPEPadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOYKTOB NEPEPaOOTKY;

c(hOpMHUPOBAHHOCTh YMEHHUN MPOBOJUTH BBIYUCICHUS MO XUMHYECKUM YypaBHEHUSIM
(Macchl, 00b€Ma, KOJMYECTBA MCXOIHOTO BEIIECTBA WM MPOJYKTA PEAKIMHU MO U3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MPOTyKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHMI BJIQIETh CHUCTEMON 3HaHMK 00 OCHOBHBIX METOAaX
HAy4YHOTO TO3HAHMS, MCMOJIb3YyEMbIX B XUMHHM MPU HU3YUYCHUU BEIIECTB U XUMHUUYECKUX
sSBICHUN (HAOMIOACHUE, W3MEpPEHUE, HDKCICPUMEHT, MOJEIMPOBAHUE), HCMHOJIb30BAThH
CUCTEMHBIE XUMHUYECKUE 3HAHUS [JIsi OPUHSATHS PEHICHUW B KOHKPETHBIX >KU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOTIOAATH MPaBUJIA TIOJIB30BAHMS XUMUUECKON TTOCYI0N 1
1abopaTOpHBIM  000pYJIOBaHHMEM, a TaKXKe IMpaBuia oOOpallleHus C BelIECTBaMHU B
COOTBETCTBUH C MHCTPYKIIUSIMH TIO BBITTOJIHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBIMOJHATH XUMUYECKUNA HKCIIEPUMEHT
(mpeBpaleHus: OPraHUYECKUX BEIIECTB IIPU HarpeBaHUU, OJYyYSHUE ATUIICHA U U3YUEHHUE €T
CBOMCTB, KauyeCTBEHHBIC PEAKIMM OPraHUYECKUX BEIIECTB, JCHATypalusi OEJIKOB TIpHU
HarpeBaHWM, I[BETHbIE pEAKIMK OCJKOB) B COOTBETCTBUM C TMPAaBHIAMH TEXHHUKHU
0e30macHOCTH MpU  OOpallleHWH C BellecTBaMU U JabopaTOpHbIM 000pYIOBaHUEM,
IPENCTABIATh PE3YyJbTAaThl XMMHYECKOTO OJKCIIEpUMEHTa B (OopMe 3aluch ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUid U (HOPMYIMPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YILTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO WH(OpPMAIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeacTBa maccoBo wuHpopmanuu, WHTEpHET U
IPYTUX);

c(hOpMHUPOBAHHOCTh YMEHUU COONIOAATh MpaBWjIa HKOJOTHYECKH IEJIeCO00pa3HOTO
NOBEACHUS B OBITY U TPYJAOBOM AEATENBHOCTH B LIENSAX COXPAHEHUSI CBOErO 3J0POBbI U
OKpY>Karollel MPUPOTHON CPe/ibl, 0CO3HABATH OMACHOCTh BO3/ICHCTBHS HA KUBBIC OPTaHU3MBbI
OTPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbIch mokasatens [1/IK, mosicuate Ha
npuMepax CrocoObl YMEHBIIEHUS U TPEOTBPAIIIEHUS UX BPEIHOTO BO3CHCTBUS HA OPraHu3M
YEIIOBEKA;



JUTsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIENbIX W CHa0OBUIAIIMX OOYyYalOlIUMXCS: YMEHHE MHCIOJIb30BaTh pPeElbePpHO-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaitnist niis 3anvucu XuMudeckux GopmyIl.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS Kypca «OOmass W HeopraHWYecKas XHUMHsD)
OTpa)karoT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O XHMHYCCKOW COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MHUPA, POJIM XUMHUHU B MO3HAHWUU SBJICHUN MPUPOJBI, B (POpMHUPOBAHUU
MBIIJICHUSI U KYJIBTYPbI JTUYHOCTH, €€ (DYHKIIMOHAJIHLHONU TPAaMOTHOCTH, HEOOXOAUMOM st
pelieHusl MPaKTUYECKUX 3aJad W HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO Y IPUPOAHOM CPENE;

BJIAJICHUE CUCTEMOM XHWMHWYECKHMX 3HAHWM, KOTOpas BKIKOYAET: OCHOBOIMOJIATAIOIINE
MOHATUS (XUMUYECKUH DJIEMEHT, aTOM, U30TOII, S-, P-, d- AJIEKTPOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYyJa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTh, DJIEKTPOOTPHUIIATEIIBHOCTh, CTETIEHb
OKHCIICHHS, XUMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, METa/UIMYecKas, BOJOPOIHAs),
KPUCTAJUIMYECKAsT PEIIETKA, THUIIBI XHUMHUYECKUX PpEAKIUMid, pacTBOP, JJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJICKTPOJIUTUYECKAS] JUCCOLUALMS, OKUCIIUTEIb, BOCCTAHOBUTENB, CKOPOCTh
XUMHUYECKON  pEeakluh, XUMHUUYECKOE paBHOBECHE), TEOPUHU M  3aKOHBI  (Teopus
AJICKTPOJIUTUYECKOW Aucconuanuu, nepuoaunueckuit 3akoH JI. M. MenpgeneeBa, 3akoH
COXPaHEHHUS MaCChl BEIIECTB, 3aKOH COXPAHCHUA Y MIPEBPALLICHUS SHEPTUHU ITPU XUMHUYECKHUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XWMHH, MUPOBO33PEHUYECKHUE 3HAHUS,
JIe)KAlME B OCHOBE MOHUMAHUSA MPUYUHHOCTA M CHUCTEMHOCTM XHUMHUYECKHUX SIBIICHUU,
(dakToJIOTHYECKUE CBEIACHUS O CBOMCTBaxX, COCTaBe, IMOJIYYEeHUH © OE30IacCHOM
WCIIOJIb30BAaHWM BAKHEUINX HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKON
JIEATEILHOCTH YEJI0BEKA;

c(hOPMHUPOBAHHOCTh  yMEHUW  BBIABIATH  XapaKTEPHBIE  NPHU3HAKH  TOHATHH,
YCTAHABJIUBATh UX B3aMMOCBA3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHITHUSA MPU ONMKUCAHUU
HEOPraHUYECKHUX BEIIECTB U UX MPEBPAICHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIIOJIB30BaTh XUMHUYCCKYIO CUMBOJIMKY JIJII COCTaBJICHUS
dbopmMyJs1 BElIeCTB W YpaBHEHUN XUMHYECKUX PEAKIIUM, CUCTEMATHYECKYyI0 HOMEHKIATYpPYy
(IUPAC) u TpuBHalbHBIC Ha3BaHUS OTMACJIbHBIX HEOPTaHUYECKHX BEIIECTB (yrapHbIM Tas,
YIJICKUCIIBIM Ta3, aMMHaK, TaléHasl u3BeCTh, HEral€Has U3BECThb, MUThEBAS COJA, MUPUT U
Apyrue);

c(hOPMHUPOBAHHOCTh yMEHUW OMNPENEsATh BaJEHTHOCTh M CTENEHb OKUCICHUS
XMMHUYECKUX JJIEMEHTOB B COCIAMHEHHSX PA3JIMYHOTO COCTABA, BHUJ XUMHUYECKOW CBS3U
(KoBaJIeHTHas, HOHHAs!, METAJNIMYECKasi, BOAOPOAHAS) B COCIMHEHUSAX, TUI KPUCTAINIMUECKOMN
PEIETKM KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJSpHAas, WOHHAs, METaJUIMYecKas),
XapakTep Cpepl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCINHEHNU;

c(OPMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh NPHHAMICKHOCTh HEOPTaHUYECKHUX
BEILIECTB 10 UX COCTaBY K ONPEEeIEHHOMY KJIacCy/TPYIIe COeTUHEHHM (ITPOCThIC BEIlleCTBA
— METaJIIbl U HEMETAJIbl, OKCHUJIbI, OCHOBAHUSI, KUCTIOTHI, aM(POTEpHBIC TUIPOKCHUIBI, COJIHN);

c(hOpPMHUPOBAHHOCTh YMEHHUM PpACKPBIBATH CMBICJI mepuoauueckoro 3akona JI. U.
MenneneeBa © JEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBIACHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINH;



c(OPMHUPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh DJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHYECKUX 371EMEHTOB |—4 nepronos [lepuoandeckoi CUCTEMbI XUMHUYECKUX 3JIEMEHTOB /],
N. MenaeneeBa, UCMOJNb3Ysl MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE
YPOBHM», OOBACHITH 3aKOHOMEPHOCTH HU3MEHEHUs CBOMCTB XMMUYECKHX AJIEMEHTOB M MX
COEMHEHUH MO TIepruoJaM U rpynmnam [lepruoandeckor CuCTeMbl XUMHUYECKUX JIEMEHTOB /.
H. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XHUMHUYECKUE
CBOWCTBAa HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE
F€HETUYECKON CBSI3UM MEXJYy HEOPraHMYECKHMMHU BEIIECTBAMH C TOMOIIbIO YpaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

c(OpMHUPOBAHHOCTh YMEHUS KIaCCU(PUUMPOBATH XUMUUYECKHE PEAKIIMH 110 PA3TUYHBIM
MpU3HaKaM (YHUCIIy W COCTaBy pEarupyroliux BELIECTB, TEIIOBOMY 3(PdeKTy peakiuu,
W3MEHEHUIO CTEMEHEW OKHUCIEHUS BJIEMEHTOB, OOpaTUMOCTH PEAKIHMH, YYacCTHIO
KaTajau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUU COCTABJATh YPAaBHEHHUS pEaKIUi pa3IMYHbIX THUIIOB,
MOJIHBIE U COKpAIlIEHHbIE YPAaBHEHUS PEAKUUH MOHHOIO OOMEHA, YUMThIBAsl yCIOBHUS, MPHU
KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIINU, MOATBEPKIAIOIINE KaueCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPTaHMYECKHUX BEIIECTB, PACIO3HABATH OIBITHBIM ITyTEM HWOHBI,
MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI TMOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOTO OajaHca 3THUX
pEaKLHnii;

c(OPMHUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON pEAKIUU
OT Pa3IMYHBIX (PAKTOPOB; XAPAKTEP CMEIIEHU XUMHYECKOTO pPaBHOBECHS B 3aBUCUMOCTHU OT
BHeIIHero Bo3zaeicTBus (mpuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHMI XapaKTEepPHU30BaTh XWMUYECKHE IPOILECCHI, JIekKallue B
OCHOBE  MPOMBIIUIEHHOTO  IOJYYEHUS CEPHOM  KHUCIOThl, aMMHaka, a TaKxke
c(hOPMUPOBAHHOCTh MPEJCTaBICHUA 00 OOIMX HAYYHBIX MPHUHIMIIAX U 3KOJOTHYECKHX
npobiemMax XUMUYECKOTO MTPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBHIYMCIICHHS] C HCIOJb30BAaHUEM MOHSITHUS
«MaccoBasi JI0Jis BEIIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHHWM Ta30B MPU XUMHUYECKUX
peaKkIMsIX, MAacChl BEIIECTBA WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaCcCe
WK 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, TEIUIOBOro 3P deKTa peakiiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACCHI BEIIECTB, IPEBPALLECHUS 1 COXPAHEHHUS DHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYI0N U
nabopatopHbIM 00OpyAOBaHHMEM, a TakXKe TMpaBWiIa OOpalleHuss C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKIIUSIMH TIO BBITIOJIHCHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATH M BBIMOJIHATH XUMUYECKUNA DKCIICPUMEHT
(pa3noxeHue mNepokcHaa BOAOPOJAa B NPHUCYTCTBHM KaTalM3aTOpa, OINPEACIICHHE CPEIb
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA, BIUSHHUE Pa3IMYHBIX
(akTOpoB Ha CKOPOCTh XMMHUYECKOM pPEaKIUH, peaklUd HOHHOIO OOMEHAa, KaueCTBEHHBIC
peakuuu Ha cyiub(aT-, KapOOHaT- W XJOPUA-aHUOHBI, HA KAaTHOH aMMOHMS, pEIICHHE
HKCIIEPUMEHTANBHBIX 3a7ad 1no TemMaM «Metamiby u «Hemeramnabs») B COOTBETCTBUHU C
MpaBuUjaMu TEXHUKHA OE€30MaCHOCTH NpH OOpalleHHH C BEUIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUECKOTO IKCIIEPUMEHTa B (popMe 3amucu



YPaBHEHHM COOTBETCTBYIOIIMX peakiuid U (PopMyaupoBaTh BBIBOJBI Ha OCHOBE J3THUX
pEe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUUYECKH aHAJTU3UPOBATh XUMUUYECKYIO0 UH(POpMAIIHUIO,
MOJIYy4YaeMyl M3 Pa3HbIX MCTOYHHMKOB (CpeACTBa MacCOBOM KOMMyHUKaluu, MHTepHeT u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHUN COONIOAATh MpaBUjIa HKOJOTHYECKH IEJIeCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYIOBOUM JEATEIHHOCTH B IENISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYXaroUen MMPUPOIHON CPEBI, 0CO3HABATH OACHOCTH BO3/ICHCTBUS HA )KUBBIE OPTAHU3MBI
onpenenEHHbIX BEIIEeCTB, MOHUMAast cMbICI oka3atens [1JIK, mosicHaTh Ha mpuMepax crmocoOb
YMEHBIIICHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3AECHCTBHS HA OPTaHU3M YEJIOBEKA;

JU1sl OOYyYaIOIUXCS ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHUE MPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MO3HAHUS BEIIECTB U XMMUUYECKUX SIBJICHUIA;

JUISL CJENBIX W CIA0OBUIANIMX OOYYaIOIIUXCA: YMEHHE HCIOJIb30BaTh Pelbe(HO-
TOYEUYHYI0 cucTteMy o0o3HaueHul JI. bpaiins g 3anucu Xumudeckux Gpopmyi.



Temamuueckoe njiaHuposarnue

Bo3moxkHOCTD
Ne KoJu-Bo
/i HauMeHoBaHue pa3ienoB/TemMm wacop | MCMOIB30BAHMS
0P
10 kaace 34
1 | Teopernyeckue OCHOBbI OPraHUYeCKON XUMMHU 3
11 [Tpenmet oprannyeckoit xumun. Teopus CTPOEHUS 3 https://resh.edu.ru
| opraanueckux coequnenu A.M. bytieposa
2 | YraeBogopoasl 13
2.1 | IlpenenbHble YIIEBOAOPO bl — AIKAHBI 2 https://resh.edu.ru
29 HenpenenbHble yrieBo0pOIbI: alIKEHBI, 6 https://resh.edu.ru
QJIKAIEHBI, aJTIKWUHBI
2.3 | ApoMaTH4ecKHe yIrieBOA0POIbI 2 https://resh.edu.ru
24 [TpupoHbIe HCTOUHUKH YTIAEBOIOPOAOB U UX 3 https://resh.edu.ru
" | mepepaboTka
3 Kucsiopoacoaep:xaiiue oprannyeckmne 13
coeTHHEeHHUsI
3.1 | Cruptel. DeHoun 3 https://resh.edu.ru
39 Anbnerunbl. Kap6oHOBBIE KUCTOTHI. CIOKHBIE 7 https://resh.edu.ru
| odups
3.3 | YrieBoabl 3 https://resh.edu.ru
4 | A3oTcoaepxamue OpraHudecKue CoeuHEeHUs 3
4.1 | AMuHBI. AMUHOKUCIIOTHL. beakn 3 https://resh.edu.ru
S | BbicOKOMOJIEKYJISAPHbIE COCIMHECHUS 2
5.1 | Ilmactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru
Bo3moxkHOCTD
Ne KoJu-Bo
/i HaumeHoBaHue pa3ieioB/TeM wacop | MCTMOIB30BAHMS
20P
11 kanacc 34
1 | TeopernyecKkue OCHOBbI XMMHUU 13
Crpoenue aroMoB. [leprognueckuii 3aK0H U https://resh.edu.ru
1.1 | Ilepuonnueckas cucteMa XMMAYECKUX 3JIEMEHTOB 3
JI.1. Menaeneera
1.2 | Ctpoenue BemectBa. MHOTOOOpaswe BEMIECTB 4 https://resh.edu.ru
1.3 | Xummnueckue peakiuu 6 https://resh.edu.ru
2 | Heoprannuyeckasi XuMusi 17
2.1 | Meramisl 6 https://resh.edu.ru
2.2 | Hemeramsl 9 https://resh.edu.ru
2.3 | CBs13b HEOPTraHUYECKUX M OPraHUYECKUX BEIIECTB 2 https://resh.edu.ru
3 | XuMus 4 KU3Hb 4
3.1 | XuMus u )Ku3Hb 4 https://resh.edu.ru




Iloypounoe nnanuposanue

10 KJIACC
Kouaunuyect DJIeKTPOHHbIE
Ne BO 4acoB undgposbie
Tema ypoka
n/n Hara oOpa3oBaTe/ibHbIEC
Bcero
pecypchbl
1 [IpeameT opraanveckoil XumMuu, € | bubmmoreka [JOK
BO3HUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE https://myschool.edu.ru/
Teopust CTpOoEHHUS OPraHUUYCCKHX
2 COGII[)HHGHI/II)ﬁ A M E TJIIEPOBa, €€ OCHOBHLIC 1 Bubmuorexa IIOK
- VL DYHIeposd, https://myschool.edu.ru/
MOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
3 opraHnyeckux Bemiects. HomeHkiarypa 1 bubnnorexa [HOK
(cucremaTuveckasi) U TpUBUAIbHBIC https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKUX BEILECTB
4 ATKaHBI: COCTaB U CTPOCHHUE, | bubmmoreka [JOK
TOMOJIOTHYECKUH PST https://myschool.edu.ru/
5 Meran u 3TaH — npocTenIre 1 bubnnorexka HOK
MPEACTABUTENM AJIKAHOB https://myschool.edu.ru/
. bu6mmoreka [IOK
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTUiEH U NPONUIEH — IpocTeiine 1 bubnuoreka [IOK
MPEACTABUTEIIN AJIKEHOB https://myschool.edu.ru/
2 [Tpaktrueckas padota Ne 1. «Ilomydenue 1 bu6mmoreka [IOK
ATUJICHA U U3YYEHUE €TI0 CBOKCTBY https://myschool.edu.ru/
Anxanuensl. byrtaguen-1,3 u
9 MeTHIIO Tazmei 1,3 Hon, YeHHe 1 Bubmuorexa IIOK
y T y https://myschool.edu.ru/
CUHTETUYECKOTO KayuyKa U PE3NHBI
AJIKHHBI: COCTaB U OCOOCHHOCTHU CTPOCHUS
10 TOMOJIOTHYECKUH psifl. ALIEeTHIICH —p ’ 1 bubmorexa [TOK
. . PAA. https://myschool.edu.ru/
MPOCTEUIINIA PECTAaBUTEDh ATKUHOB
1 Brruucnenus no ypaBHEHUIO XUMHYECKOU | bubmmoreka [JOK
peakuuu https://myschool.edu.ru/
12 ApeHsbl: 0eH3011 1 Tonyoll. TOKCHYHOCTh 1 bubmmoreka [IOK
apeHoB https://myschool.edu.ru/
13 ['eneTnueckas CBSI3b yIrieBOAOPOIOB, 1 bubnnorexka [HOK
MPUHAJISKAIIUX K pa3JIMYHBIM KJIaccaMm https://myschool.edu.ru/
[IpuponHbie HCTOYHUKH YIVIEBOJOPOIOB:
14 o pI/I pOI[HHﬁ ras 1 1oil IZI:IG He(l)TI;IHBIe 1 Bubmuorexa IIOK
pHp yT . https://myschool.edu.ru/
ra3bl, HeTh U IPOTYKTHI €€ mepepaboTKu
[Ipuponnble HICTOYHUKHU YIIIEBOJOPOIOB:
15 i} pI/I po;[HLH‘/'I ras 4 oIl TI}{]He He(bTI:IHbIe 1 bubmorexa LIOK
pup y . https://myschool.edu.ru/
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
16 KontponbHas paboTa mo pasaeny 1 bubmuorexa [JOK

«YTIIeBOAOPOABD)

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

17 IIpenenbHble ONHOATOMHBIE CIIUPTHI: 1 bubnuoreka [IOK
METAHOJI U 3TaHOJI. BomoponHas CBs3b https://myschool.edu.ru/
18 MHOroaroMHble CIUPTHI: ITUICHIIUKOIb U | bubmmoreka [JOK
TIIULIEPUH https://myschool.edu.ru/
19 ®DeHo: CTPOCHUE MOJIEKYITBI, PU3NIECKUE U 1 bubmmoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://myschool.edu.ru/
20 Anpaerunsl: GopMambaeTUu U 1 bubanorexa [HOK
areraabaerua. AeToH https://myschool.edu.ru/
71 OAHOOCHOBHBIE NpeieNbHbIe KApOOHOBBIE 1 bubmmoreka [JOK
KHCJIOTBI: MypaBbUHASA U YKCYCHAsA https://myschool.edu.ru/
” [TpakTuyeckas padora Ne 2. «CBoiicTBa 1 bubnuoreka [IOK
pacTBOpa YKCYCHOM KUCIOTBDY https://myschool.edu.ru/
CreaprHOBas U 0JIEMHOBAsI KUCIOTBI, KaK
23 I GILETaBI/ITeJ'II/I BBICIIINX Ka 60HOBI)I’X 1 bubmorexa LHOK
P P https://myschool.edu.ru/
KHUCJIOT
4 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX 1 bubmmoreka [JOK
KHCJIOT, NX MOIOIIIEE JCHCTBIE https://myschool.edu.ru/
Cnoxxnbie 3(pUpbI KaK MPOU3BOIHBIE
$up P bu6mmoreka [IOK
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX 1
https://myschool.edu.ru/
3¢upoB
26 Kupsr: runponus, NpuMeHEHHE, 1 bubmmoreka [JOK
Ounosornyeckasi pojb KHUPOB https://myschool.edu.ru/
VYrieBoibl: cocTaB, KiacCu(pUKaIus.
27 Baxueiimnme 1 e;[c,TaBHTen?ir TIII0KO3a 1 bubmmorexa LIOK
P ' ’ https://myschool.edu.ru/
¢bpykTo3a, caxapo3a
)3 Kpaxman u nemntono3a Kak mpupoIHbIe 1 bubmuorexa [JOK
MOJINMEPHI https://myschool.edu.ru/
KourponsHas padora 110 pas3zuesnn
29 «Kncio o/:[cozlx)e mamnelc)) FaHI/I}‘IIeCKI/Ie 1 bubmorexa [IOK
p P P https://myschool.edu.ru/
COEIMHEHU S
bubmmoreka [JOK
30 AMWHBI: METUJIAMHH U aHUJIMH 1 1
https://myschool.edu.ru/
AMMHOKHUCIIOTBI KaK aM(OTEpHbIE
dorep bubmuorexa [JOK
31 OpPTaHWYECKHUE COECTUHEHHUS, UX 1
https://myschool.edu.ru/
Ouosnoruueckoe 3HadeHue. [lentuab
37 benku kak npupoHbIe 1 bubnnorexka HOK
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS https://myschool.edu.ru/
1 OCHOBHBIE TOHATHS XUMUU | bubmuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a
. bubmuorexa [JOK
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN. 1

[TnacTmacchl, KayqykH, BOJOKHA

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KJIACC

Koua-Bo DJIeKTPOHHbIE
JlaTa
Ne 4acoB undgposbie
Tema ypoka H3Yy4YeH
n/n oOpa3oBaTe/ibHbIE
Bcero usi
pecypchl

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS | bubmuorexa [JOK
KOH(UTypaIus aToOMOB https://myschool.edu.ru/
Ilepnonnueckuit 3axoH u Ilepuoanueckas

) chcTEMa XUMUYECKUX 3yeMeHToB [[. 1. 1 bubmuorexa [JOK
MenaeneeBa, X CBSI3b C COBPEMEHHOU https://myschool.edu.ru/
TEOpUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMUYECKUX AJIEMEHTOB U UX COCIMHEHUI

3 I10 TpYyIIIaM U NepuojiaM. 3HaueHHe 1 bubnumoreka [JOK
MEPUOANYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
XuMHYecKkux aeMenToB JI.M. MeHaeneeBa B
Pa3BUTUHU HAYKU
Crpoenue BeniecTBa. XuMHAYECKAsI CBA3b, €€

P ’ bubimoreka [IOK
4 BH/JIbI; MEXaHU3MBbI 00pa30BaHMS 1
N https://myschool.edu.ru/
KOBAJIEHTHOM CBsI3U. BonoponHas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.

5 Crenenb okuciieHus. Bemecrpa 1 Bbu6nuoreka [JOK
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTPOEHUSA
[lonsiTHE O AMCTIEPCHBIX CUCTEMAX.

P bu6mmoreka [IOK
6 HcTrHHBIE U KOJUIOUIHBIE PACTBOPBI. 1
https://myschool.edu.ru/
MaccoBas 1071 BelllecTBa B pacTBOpeE
Krnaccudukanus u HoMeHKIIaTypa

7 HEOPraHUYECKNX COETMHEHUM. | bubmmoreka [JOK
I'eneTnueckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILIECTB, Pa3JIUYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX pEeaKInii B
HEOPraHUYECKON U OPraHUYECKON XUMUH.

p P bubmuoreka [JOK
8 3aKOH COXpaHEHHUs MACCHI BELIECTB; 3aKOH 1
https://myschool.edu.ru/
COXpaHEHUs U MPEBPALICHUS SHEPTUU TPU
XUMHUYECKHUX PEAKIUAX

9 Ckopoctb peakiun. OOpaTuMbIe peaKiuu. 1 bubanorexka [HOK
XHUMHYECKOE PaBHOBECUE https://myschool.edu.ru/
[IpakTuueckas padbora Ne 1. «Bnusiaue

10 p;;J'II/I‘IHI)IX @aIiOpOB Ha CKOPOCTh 1 bubmmorexa [IOK

N https://myschool.edu.ru/
XUMHUYECKON PEAKLIUN»
DNEeKTPONUTHYECKAs JUCCOLIUALIUS.
[Tonsitue o BomopoHoM nokasarene (pH)
P b bubmuorexa [JOK
11 pactBopa. Peakiiuu noHHOTO OOMEHa. 1
https://myschool.edu.ru/
['maponus opraHuYecKUX U HEOPraHUYECKUX
BEILIECTB
12 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC 1 Bbu6nuoreka [JOK
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peakiuu. [lonsTie 00 snexTponuse
pacIIaBoOB U PaCTBOPOB COJIEH

https://myschool.edu.ru/

KonTtponbHast pabota 1o pasaery

Bbu6nuoreka [JOK

13
«Teopernueckne OCHOBbI XUMHUN» https://myschool.edu.ru/
Meraiutbl, ux nosioxkenue B [lepuoauueckoi
CUCTEME XMMUYECKUX 3y1eMeHToB /I, .
Bbu6nmuoreka [JOK
14 MeHeneeBa 1 0COOEHHOCTH CTPOSHUS
. https://myschool.edu.ru/
aTomoB. OOmue pu3ndecKrue CBOMCTBa
METaJIJIOB
15 CrmuiaBbl METAIOB. DIEKTPOXUMUYECKUN bubanorexa [HOK
PSI HAIPSKECHUN METAJLIOB https://myschool.edu.ru/
XHUMHUYECKUE CBOMCTBA BAXKHEHIITNX
N N N bubmuorexa [JOK
16 METaJUIOB (HATPUH, KaTui, KaabIlui,
. 9 . https://myschool.edu.ru/
MarHui, aJlOMUHAN) U UX COSTUHECHUN
17 XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX bubanorexka [HOK
COCTMHECHUN https://myschool.edu.ru/
18 XuMHUUYECKHEe CBOMCTBA IIMHKA, JKeJie3a U UX bubmuorexa [JOK
COEIMHEHU https://myschool.edu.ru/
[TpaxTrueckas padota Ne 2. "Pemenue
P P bubmuorexa [JOK
19 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
" https://myschool.edu.ru/
«MeTtanabn
HewmeTamisl, ux MoJI0KEHUE B
Ileproanueckoil cuCTEME XMMHUECKHUX bubnunoreka [JOK
20
anemeHToB /1. . Menaeneena u https://myschool.edu.ru/
0COOEHHOCTH CTPOSHHSI aTOMOB
®u3nYecKre CBOMCTBA HEMETAILIOB.
bu6mmoreka [IOK
21 AnoTponusi HEMETAUIOB (Ha IPUMEpE
https://myschool.edu.ru/
KHCIIOpo/1a, cephl, hocdopa u yriiepoaa)
2 XHUMUYECKUE CBOMCTBA TaJIOTEHOB, CEPHI U bubmuorexa [JOK
HUX COEOUHEHUN https://myschool.edu.ru/
3 XuMHUYeCcKre CBOMCTBA a30Ta, pocodpa u ux bubanorexa [HOK
COEIMHEHU N https://myschool.edu.ru/
4 XHWMHUYECKHUE CBOICTBA yTIepo1a, KpEMHUS bubmmoreka [JOK
U UX COCOUHEHUN https://myschool.edu.ru/
75 [IpuMmeHeHre BaXHENIINX HEMETAJNIOB U UX bubnmoreka [JOK
COEIMHEHU N https://myschool.edu.ru/
O06001IeHre U cUCTEMaTU3aLNs 3HAHUI 110
26 teme «HeMeramneny. Beruucienus no bubmuorexa [JOK
YPaBHEHUAM XUMHUYECKUX PEaKLUU U https://myschool.edu.ru/
TEPMOXUMHUYECKUE PACUETHI
[TpakTrueckas padota Ne 3. «Pemenne
P P bubmuorexa [JOK
27 AKCIEPUMEHTAIBHBIX 33J1a4 10 TEME
" " https://myschool.edu.ru/
Hemeramibr"»
)3 KonrtponsHast pabora no Temam «MeTauibby bubnmoreka [JOK
u «Hemertamib https://myschool.edu.ru/
Heoprannueckue u OpraHm4ecKrue KHCIIOTHI.
P P bubmuorexa [JOK
29 Heoprannueckue u opranndeckue

OCHOBaHUs

https://myschool.edu.ru/
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AMpoTepHbIC HEOPraHUYECKHE U

30 OpraHuueckue coequHeHus. ['enernueckas 1 bubnmoreka [JOK
CBSI3b HEOPTraHUYECKUX U OPTaHUYECKUX https://myschool.edu.ru/
BEILIECTB
Ponb xuMuu B o0ecrieueHnu

31 AKOJIOTUYECKOM, SJHEPreTUUECKON 1 1 bubanorexa [HOK
MUIIEBOW O€30MacHOCTH, Pa3BUTUH https://myschool.edu.ru/
MEIULIUHEI
IIpencraBnenus o0 OOIIMX HAYUHBIX

32 o pI/IIi[HI/IHaX I OMBIH_U'IGHHOFO}II'IOJ'I YEHUS 1 Bubmuorexa IIOK

p . P y https://myschool.edu.ru/
BaXXHEHIIINX BEIIECTB
33 YenoBek B MUPE BEIISCTB ¥ MaTEPHAJIOB 1 Bubmuorexa IIOK
P p https://myschool.edu.ru/
bu6mmoreka [IOK
34 XUMHUSA U 300POBbE YEI0OBEKa 1
0P https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34
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Yuebno-memoouueckoe obecneuenue oopazosamenvHo2o npoyecca

Oo6s13aTesibHbIE y4eOHbIE MaTepPUAJIbI VIS Y4eHUKA

1.0.C.I'abpuensn, U.I'. OctpoymoB, C.A. CnagkoB. Xumus. 10 xmacc. ba3oBbiii ypoBeHb.
VYuebnuk. M.:ITpocsemenune, 2023r;

2.

O.C.I'abpuens, N.I'. Octpoymos, C.A. CnagkoB. Xumus. 11 knacc. bazoBblil ypoBEHb.

VYuebnuk. M.:Ilpocsemnienune, 2023r;

MeToanueckue MaTepHaJIbl 1JI YIUTEJIsA

1.

O.C. T'abpuensu, N.I'. OctpoymoB. Hactonbhas kaura s yautesns. M.: [Ipocserenue,
2022;

. I.T". Xomuenko. COOpHUK 3aJ1au 110 XUMUU IS cpeaHeit mkobl. M.: HoBas Bomna.
. O.C. I'abpuensn, N.I'. OctpoymoB. MeToaudeckoe ocodue st yautens. Xumus-10.

M.:IIpocsemnienne

. B.b. Bonosuk, E./[. Kpyreukas. Oprannueckast xumusi. YnpaxHenus u 3agauu. CII106.:

N3a-Bo A.KapaakoBa

. O.C. T'abpuensn, N.I'. Octpoymos, E.E. OctpoymoBa. Opranuueckasi XuMusl B TECTAX,

3aauax, ynpaxsnenusx. 10 kimacc.M.:[Ipoda

udposbie 00paszoBaTeibHbIEC PECYPChl M PeCYPChl CeTH HHTEPHET

10.
11.
12.
13.
14.
15.

16.

17.

Xumuueckasi Hayka u oopa3zoBanue B Poccuu http://www.chem.msu.su/rus
Xumus u Kuzub — XXI Bek http:// www.hij.ru

I'azera « Xumus» u cauT 1u1s yuauTtens «5 uay Ha ypoK XUMHUAW»
http://him.1september.ru

ChemNet: mopran ¢hpyHIaMEHTATPHOTO XUMHUYECKOTO 00pa30BaHUS
http://www.chemnet.ru

AJIXUMUK: caiit JI.FO. Anux6eponoit http://www.alhimik.ru

OCHOBBI XUMHH: 00PA30BATEIBHBINA CAUT IS MKOJLHUKOB U CTYJCHTOB
http://www.hemi.nsu.ru

Xumus B OTKpeITOM Kosuieke http:// www.chemistry.ru

WebElements: onnaiiH-ClipaBOYHUK XUMUYECKUX JIEMEHTOB
http://webelements.narod.ru

benok u Bce 0 Hem B Ouonoruu 1 xumuu http://belok-s.narod.ru
Buptyanbnas xumuueckas mkosa http://maratakm.narod.ru
3aHuMareNbHas XUMUs: Bce 0 MeTauiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Kabuner xumuu: caitt JI.B. PaxmanoBoii http://www.104.webstolica.ru
Konnexuus «EctecTBeHHOHAYYHBIE SKCIIEPUMEHTBIY: XUMHs http://experiment.edu.ru
Oprannueckasi XUMHUsI: JIEKTPOHHBIA YICOHHK JJISI CPEAHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru

XuMus 171 BCEX: WUTIOCTPUPOBAHHBIE MATEPUATIBI IO OOIIEH, OPTaHMIECKOU U
HeopraHndeckon xumuu http://school-sector.relarn.ru/nsm/

Xumust 115 KOTBHUKOB: calT JImutpust bosoTtoa http://chemistry.r2.ru
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18. IIkompHas xumus http://schoolchemistry.by.ru
19. DnextpoHHas OMOIMOTEKA IO XUMUHU U TeXHHKE http://rushim.ru/books/books.htm
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