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MHNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YpPOBHE CpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS (elepaibHOi 00pa30BaTeNbHON MPOTpaMMbl CPEIHEro OOIIero
obpazoBanus (POII COO), npexacraBieHHbx B DenepaabHOM ToCyIapcTBEHHOM 00pa3oBaTeIbHOM
craggapre COQO, c¢ yuérom Konmenmuu mpenogaBaHusi y4YeOHOro mpeaMera «XHUMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepannu, pearn3yonux OCHOBHbIE 00pa3oBaTelbHbIe
IIPOrpaMMbl, U OCHOBHBIX MOJI0KeHHUH «CTparerun pa3BuTus BocnuTanus B Poccuiickoit @enepannu Ha
nepuoa 110 2025 roga» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTke MporpamMMbl N0 XUMHH, K ONpEICNICHHI0 OOIIel cTpareruu
o0ydeHUs, BOCHUTAHUS U Pa3BUTHS O0YUAIONINXCS CPEACTBAMH YUeOHOTO mpeamera « XuMus» st 10—
11 kmaccoB Ha ©0a30BOM YpOBHE COCTaBWJIM KoHuenTyanbHbie monoxkenus OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, COJep>KaHusl, pPe3yslbTaToB OOy4YeHHs U TpeOOBaHUIl K YpPOBHIO
MOJATOTOBKH BBIITYCKHHKOB.

Xumuueckoe oOpa3oBaHME, TMOJy4aeMOE BBIMTYCKHUKAMHU 00111€00pa30BaTEIbHOM OpraHU3aINH,
SBIIAETCS HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYXKUT 3aBEPILAIOLIUM 3TalloM
pealin3aluy Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX IIETOCTHON
CHCTEME XHMHYECKOTO OO0pa3oBaHMs. OTH LEHHOCTH KacaroTCs TIIO3HAHHWS 3aKOHOB IPHUPOJIHI,
(dbopMHUpOBaHKS MUPOBO33PEHHSI M OOIIEH KYJIbTYpPhI YEJIOBEKa, a TAK)KE IKOJIOTUIECKH 00OOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3IO0pPOBbI0 M TMPUPOJHOW cpene. Peanusyercs Xxumuueckoe oOpa3oBaHUE
oOyJaroluxcst Ha ypOBHE CpeIHEro o0ero oopa3oBaHus CpeicTBaMU yU4eOHOTo mpeamMeTa « XuMus»,
coZiepKaHue B MOCTPOSHHE KOTOPOTO OIPE/IENIEHBI B IPOTpaMMe 10 XUMHUH € yUETOM Crienn(PUKN HaAyKH
XMMUH, € 3HaYCHUs B MO3HAHWU MPHUPOJBI U B MAaTCPUAIBHOW JKM3HU OOIIECTBA, a TAKXKE C y4ETOM
o0IIMX 1eNel U MPUHIMIIOB, XapaKTEePU3YIOIHUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEHETO OOIIEro
obpazoBanus B Poccuiickoit @enepanuu.

XUMHUSL Kak JJIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HUIpaeT ocoOylo poiib B COBPEMEHHOMU
LUMBUJIM3AlMM, B CO3JaHUM HOBOM 0a3bl MarepHalbHOM KyiabTypbl. OHa BHOCUT CBOM BKJIaJ B
(bopMHpOBaHME PAIlMOHAIBHOIO HAYyYHOTO MBIIUJIEHUS, B CO3/IaHUE IIEIOCTHOTO MpPEJCTaBICHUS 00
OKpYKarollleM MHUpe KakK O eIMHCTBE MPUPOIbI M YeTIOBEKa, KOTOpoe (popMHpyeTcs B XUMUU Ha OCHOBE
MMOHMMaHHUS BEUIECTBEHHOI'O COCTaBa OKPYIKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3M MEXKIY CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHo B3auMonEHCTBYSl C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XMMHs CTajlla HEOThEeMJIEMOM
4acTbI0 MUPOBOH KyJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIHEIIHOTO TPyJa M XKU3HU KaXKJIOro 4jieHa
obmectBa. CoBpeMeHHas XHMMHUS KaK HayKa CO3UJaTeNbHas, KaKk HayKa BBICOKUX TEXHOJIOTHMA
HalpaBlieHa Ha pelIeHHe TIII00aJbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHS YEOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUILEBOM, IKOJIOrMYECKO 0€30aCHOCTH M OXPaHbI 310POBBS.

B cootBeTcTBHM C OOIIUMHU IENSAMH M IPUHIMIIAMHU CPEIHETo 001Iero o0pa3oBaHusl CoepKaHue
npenmera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb W3YYEHHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO
Ha  OOMICKYJNBTYPHYIO TMOATOTOBKY  OOydYalOIIMXCS, HEOOXOIMMYIO WM  JUIsi  BBIPaOOTKH
MHPOBO33PEHYECKUX OPHUEHTHPOB, YCIEUIHOTO BKJIIOYEHHS] B JKU3Hb COLUYMa, MPOJIOJDKEHUS
0o0pa30BaHMs B pa3TUYHBIX 00JACTSIX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBngomuMy TpeaMeTa « XuMus» SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMHUS» U
«OOmiasi U HeopraHuyeckas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUS KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HayKu: CHUCTeMa 3HAHMHM IO HEOPraHMYEeCKOW XMMHU (C BKJIIOYEHHEM 3HAHUU U3
o0mIeil XUMUM) U opraHudeckoil xumuu. DopMupoBaHHE TAaHHOW CHUCTEMBbI 3HAHUHM MPU H3yUYECHUU
npeamera o0ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCET0 MHOT000pa3us BEIECTB HA OCHOBE OOIIUX
MOHSTUHI, 3aKOHOB U TEOPUH XUMUH.



CrpykTtypa cogepxanus KypcoB — «Opranuueckast XuMus» 1 «O0111ast 1 HeopraHudeckasi XUMHsD)
chopMUpOBaHa B TpOrpaMMe IO XMMHUU Ha OCHOBE CHCTEMHOTO TOAXOJa K HM3YYEHHUIO y4eOHOTrO
MaTepuaga U OOYCIIOBICHA HCTOPUYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWA Ha OINPEACTIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCcKOi XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCMYECKON TEOpUU CTPOCHHUS OPTaHUYECKUX COCIUHEHHM, a TaK)Ke Ha YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX MPEJCTABICHUN O CTpoeHuu BemlecTB. CBeleHUs 00 M3y4yaeMbIX B Kypce BellecTBax
JIAIOTCS B Pa3BUTUHU — OT YIJIICBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTUYECKH aKTUBHBIX COeIUHEHUH. B Kypce
OpPraHMYEeCKON XMMHMH TONTYy4aroT pa3BUTHE CGHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHUsl NIEpBOHAYANIbHBIE IPEICTABICHUS O XUMUYECKON CBSI3U, KJIaCCU(UKAIIMOHHBIX MTPU3HAKAX
BEILIECTB, 3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEaAKIUHU.

[Tox HOBBIM YTIIOM 3peHHS B IpeaMeTe « XUMHUsD» 0a30BOT0 YPOBHS paCCMATPUBACTCS U3YYCHHBIN
Ha ypOBHE OCHOBHOT'O 00IIero o0pa3oBaHus TEOPETUUECKUN MaTepHal U (PaKTOJIOTHUYECKHE CBEICHUS O
BelIeCTBaX M XUMHUYECKOI peakiuu. Tak, B yacTHOCTH, B Kypce «OO0Imas 1 HeopraHudeckas XUMHUSD»
00y4aroImuMCsl TIPEIOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HAUYEHUE MEPHOAMYECKOrO 3aKOHAa C
OOIICTEOPETUYCCKUX M METOJOJIOTHYSCKUX TO3UIMH, TIyOKe MOHITh HCTOPUYECKOES H3MCHCHHE
GbyHKIUI 3TOT0 3aKOHA — OT 00001aroMIeH 10 OOBICHSIONICH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMI O BaKHEHIIMX BEUIECTBaX, MX COCTaBe, CTPOCHUH, CBOWCTBAX U
MPUMEHEHUU, a TaKKE O XUMUUYECKHX PEAKIHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnounHsercsa B Kypcax 10 u 11 kinaccoB aseMeHTaMu coJiepKaHusl, UMEIOIIUMHU KYJIbTYpOJIOTUYECKUN U
MPUKIAHON XapakTep. DT 3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XUMHUHU C JIPYTUMU
HAayKaMH, pPACKpbIBAlOT €€ poJib B I[I03HABATEIbHOW M MPAKTUYECKOH JEsITeNbHOCTH YeJIOBeKa,
CIOCOOCTBYIOT BOCIUTAHHIO YBKEHHUS K IPOIIECCY TBOPYECTBA B OOJIACTH TCOPUHM M MPAKTUYCCKUX
MPUIOKEHUA XUMHH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX TIPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICTUBATh HHGOPMAIUIO U IPUMEHSATH €&
JUIS TIOTIOJIHEHUSI 3HAHUM, PElIeHHs] WHTEIIEKTYalbHBIX U KCHEPUMEHTAIbHBIX HCCIEIOBATEIbCKUX
3amad. B nenom copepxanue yueOHOTo nmpeamera « XuMus» TaHHOTO YPOBHS U3YUYESHHs] OPHEHTUPOBAHO
Ha (OpMHUPOBAHUE Y O0YUAIOIIMUXCSI MUPOBO33PEHUYECKON OCHOBBI JJIsI TOHUMAaHUsT (PHUIOCO(CKUX UICH,
TaKUX KaK: MaTepuajbHOE €IUHCTBO HEOPTaHMYECKOTO W OPTaHHMYEeCKOr0 MHpa, O00YCIOBICHHOCTH
CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, II03HABAEMOCTh WPUPOJHBIX SBICHHM MyTEM
OKCIIEPUMEHTa U pEIICHUS MNPOTUBOPEUMH MEXKAy HOBBIMH (akKTaMH ¢ TEOPETUYECKUMU
MPEANOCHUIKAMU, OCO3HAHHE POJIM XMMHUH B PEHICHUH JKOJOTMYECKHX TPoOseM, a Takxke MmpoodiieM
cOepeKEHUsI SHEPTETUUECKUX PECYPCOB, ChIPhs, CO3aHMUS HOBBIX TEXHOJOTUN U MaTEPUAIIOB.

B mnane pemieHus 3amad BOCHUTAHHS, PAa3BUTHS M COIUAIM3AIMHA OOYYAIOIIMXCS MPHHSITHIE
porpaMMoil 1O XUMHUU TOAXOAbl K OIPEACIICHUIO COJEepKaHUsl M TIOCTPOEHUS MpeaMeTa
MpeAyCMaTpUBaOT (OPMUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX NEHCTBUM, UMEIONINX 0a30BO€ 3HAUCHHUE
JUTSL PA3JIMYHBIX BUJIOB JEATEIHLHOCTH: PEIICHUsS TIPOOJIeM, TIONCKA, aHaIN3a U 00paboTKku HHPOPMAIIHH,
HEOOXOMUMBIX JJIsi TMPHOOPETEHUs ONbITa NPAKTHUYECKOH U UCCIIEIOBATEIbCKON eATeIbHOCTH,
3aHUMAIOIEN Ba)KHOE MECTO B MO3HAHUU XMUMUHU.

B mpaktuke mpemnogaBaHus XMMHUM KaKk Ha YPOBHE OCHOBHOTO 0OIero obpa3oBaHus, TaK M Ha
YpOBHE CpeIHero odumiero oOpa3oBaHMs, MPU OMNPEAEIEHUN COAEepKATeNbHON XapaKTepUCTHKHU Iieeit
M3yuYeHUs TMpeaMeTa HalpaBlIeHUEM TEPBOCTENIEHHOW 3HAYUMOCTH TPAJULIMOHHO MPHU3HAETCA
(dhopMUpOBaHHE OCHOB XMMHUUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
NESTETFHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KyIbTyphl. C METOAMYECKON TOUKH
3pEHUsI TAKOW MOXO]] K OTIPEICTICHUIO 1IeJIel N3YUSHUS TIPEIMETa SIBISIETCS BIIOJTHE ONPABIaHHBIM.

CornacHo JTaHHOW TOYKE 3PEHHS TTaBHBIMU LIETSIMU U3YYEHHUS MpeaMera «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 xu.) sBastOTCA:

e (GOpMHPOBAHHUE CHUCTEMBbl XMMUYECKUX 3HAHWN KaK BaOKHEUIEH COCTaBIAIONICH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa, B OCHOBE KOTOPOH JIeKAT KJIIOYEBBIC MOHATHS, (yHIaMEHTAIbHBIE
3aKOHBI U TEOPHUH XHMHH, OCBOEHHE SI3bIKa HAyKH, YCBOCHHME U TOHHUMAaHHE CYIIHOCTU



JOCTYIHBIX OOOOIICHNH MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpHEH HX
Pa3sBUTHA U CTAHOBJICHUS

° (I)OpMI/IpOBaHI/Ie U PAa3sBUTHUC HpeI[CTaBJ’IeHI/Iﬁ O HAY4YHBIX MCTOAAX IO3HAHHA BCIICCTB U
XMMHAYECKHX pPEaKUui, HeOOXOAMMBIX IJIsi IPUOOPETEeHUs] YMEHHI OpPUEHTHPOBATHCS B MHpE
BCIICCTB MW XHMMHYCCKUX SIBJIGHI/Iﬁ, HMCrOmuUx MECTO B IIPpUPOJIC, B HpaKTH‘IeCKOﬁ u
MIOBCETHEBHOM KHU3HU;

® pa3BUTHE YMEHHUH M CIIOCOOOB AEATEIBLHOCTH, CBSI3aHHBIX C HAOMIONCHHEM M OOBSICHEHHEM
XMMHUYECKOT0 SKCIIEPUMEHTa, COOIIOIEHHEM MPaBUI O€301acHOT0 OOpAICHHUS C BEIIECTBAMH.

Hapsiny ¢ sTuMm, conepkaTenbHas XapaKTepUCTHUKA MeNed W 3ajad U3ydeHHs NpeaMera B
nporpamMme Mmoo XMMHUHU YTOUHCHA U CKOPPCKTHUpPOBaHa B COOTBCTCTBHU C HOBBIMHU IIPUOPUTCTAMHU B
cUcTeMe cpeaHero oodmiero oOpazoBanus. CerogHs B TPEMOAABAHWHM XMUMHH B OOJIBIICH CTENCHH
OTAaéTCs TPEeNNOYTEeHHE NPAKTHYECKOH KOMIIOHEHTE COJEpXKaHus OOydeHHs, OpUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHHKA OOIIe00pa30BaTeIbHOM OpraHU3alluy, BIAJCIONIEr0 HE HaOOpOM 3HAHMH, a
(YHKIIMOHATIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMH aKTHBHOTO MOJYYCHHS 3HAHUU U
IMIPUMCHCHUS UX B peaJII)HOfI JKU3HU I PCIICHHUA MTPAKTHYCCKUX 3a1a4.

B cBsi3u ¢ 3THM mpU H3ydeHHMH TpeaMeTa «XUMHS» JOMUHHpPYIOIIEe 3Ha4eHUE MPHOOpETaroT
TaKue LeNH U 33/1a4H, KaK:

amanTanus OOy4aromuXcs K YCJIOBUSM JWHAMHYHO DPa3BHBAIOILETOCS MHUpPA, (OPMHPOBAHUE
WHTEJUIEKTYaJIbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  C€amMoOOpa30BaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITENIbHOMY TIPUHATHIO TPAaMOTHBIX PpEIICHWH B KOHKPETHBIX JKU3HEHHBIX CHTYyalUsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMECHEHHEM;

dbopMupoBaHHe y OOYYAIOIMIUXCS KIFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIH), MMEIOIIUX
YHUBEPCAIBbHOC 3HAYCHUE NJIA PA3JIMYHBIX BUJAOB ACATCIbHOCTH: PCIICHUA HpO6JIeM, IIOMCKa, aHajin3a u
00paboTku MHGpOpPMAIMK, HEOOXOIUMBIX JIIsl TPUOOPETEHUS ONBITA JESITEIbHOCTH, KOTOpasi 3aHUMAeT
BaXHOE MECTO B MO3HAHMM XUMHH, a TAKXKE JJIS OLUEHKH C MO3UIUH SKOJIOTHYecKoi 0e30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB Ha OPTaHU3M UYEIOBEKa M MPUPOTHYIO CPELY;

Pa3BUTHUEC TIO3HABATCIBHBIX MHTCPECOB, HWHTCIIICKTYAJIbHBIX W TBOPUYCCKHUX criocoOHoOCTEN
o0yyaroImuxcs: ClIoCOOHOCTH CaMOCTOSATENILHO MPUOOPETaTh HOBbIE 3HAHUS 10 XUMHH B COOTBETCTBUU
C JKM3HEHHBIMH TOTPEOHOCTSIMH, HCIIONB30BaTh COBPEMEHHbIE HWH(MOPMAIMOHHBIE TEXHOJOTHU IS
MOMCKA U aHaJIn3a y4eOHON 1 Hay4YHO-TIOMYJIIpHOU MH(OPMALINKA XUMHUYECKOTO COJEPKaHUS;

dbopMHUpOBaHHE W pa3BUTHE Y OOYYAIONIMXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIIJICHUS,
HaOJII0AaTeNbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, IPU
TUITAHUPOBAHHUHU M TPOBEICHUN XMMHUYECKOTO IKCIIEPUMEHTA;

BOCIUTaHHE y OOyyarommxcsi yOexJAEHHOCTH B I'YMAaHHCTUYECKOW HAINPaBIEHHOCTH XUMHH, €€
BaKHOM poJin B pCIICHHUN rJ100aJIbHBIX HpO6H€M palrOHAJIBHOI0 NpHUPOAOIIOJIb30BaAHUA, MMOIMOJIHCHUA
HHEPreTUYECKUX PECYpCOB M COXPAHEHUS TNPUPOJHOTO PABHOBECHs, OCO3HAHHUS HEOOXOAMMOCTH
0epe’KHOr0 OTHOIIEHUS K PUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKe MPHUOOPETEHHUs ONbITa UCIOIb30BAHUS
IMMOJIYUCHHBIX 3HAaHUHU AT TIPUHATUA T'PaAaMOTHBIX peIHeHI/Iﬁ B CUTyallMAX, CBA3AaHHBIX C XUMHWYCCKUMHU
SABJICHUSMU.

B yuebHOM miaHe cpesiHero obmiero oopazoBaHus MpeaMeT « XUMHs» 6a30BOro ypoBHS BXOJIUT B
COCTaB MpeIMeTHOM obnacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI».

OOmiee ynciI0 9acoB, OTBEAEHHBIX /ISl H3YUCHHUS XUMUH, Ha 0a30BOM YPOBHE CpPEIHEro O0IIero
oOpa3zoBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1
4ac B HEJIEIIO).



COJAEPKXAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKAA XUMUA

Teoperuyeckne OCHOBBI OPraHUYeCKONH XUMHH

IIpeamer opraHM4ecKON XMMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU HOBBIX
BEIIIECTB U MaTepHUaioB. Teopus CTpoeHuUs: opranndeckux coenuHeHud A. M. bytiiepoBa, €€ OCHOBHBIE
nosoxkeHus. CTpyKTypHble (OpMyIsbl OpraHndeckux BeuniecTB. ['omosorus, uzomepus. XuMudeckas
CBA3b B OPraHUYECKUX COCIMHEHUAX — OAMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KiIacCU(HUKAIMKA OpPraHWYECKHX BellecTB. HoOMEHKIaTypa OpraHMYecKHX
COeJIMHEHUI (cUcTeMaTHyecKas) W TPUBHAIbHBIE Ha3BaHMs BAXKHEWIIMX NpEACTAaBUTENEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BELIECTB M UX IIPEBPALICHUI: O3HAKOMJIEHHE C
o0pa3llaMu OpPraHMYEeCKUX BEIIECTB M MaTepuallaMH Ha HMX OCHOBE, MOICIHPOBAHHE MOJICKYJI
OpPraHUYECKUX BEILIECTB, HAOJIIOACHUE M OMNMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAIIECHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuU (IU1aBJICHHUE, OOYIJIMBAaHUE U TOPEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IPOCTEUIINE IIPEACTABUTENN
aJIKAHOB: (PM3MYECKUE M XUMMUYECKHE CBOMICTBa (peakluM 3aMELIeHHUs U TOpPEHHs), HaXOXKICHUE B
IIPUPOJIE, IOJIyUYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKUI psii. ODTUIEH M MPONWIEH — MpOCTEHIINe
IPEICTAaBUTENIN  QJIKEHOB: (U3MYECKUE UM XUMHYECKME CBOWCTBAa (peakuuu T'MIPUPOBAHUS,
raJJOreHUPOBaHUS, TUApATALlUH, OKUCIECHHS U TIOJTMMEPU3alliu ), MOJyYeHHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metunOyTaauen-1,3: ctpoeHue, BaXHEHIIMe XUMUYECKUE CBOMCTBA
(peakuus nonuMepusanun). [lomyueHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTMYECKHH psil. ALIETUIEH — MPOCTEHIIMH
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTpPOEHHE, (U3MUEeCKMe U XHMMHUYECKHE CBOiicTBa (peakuuu
T'MJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALIUHU, TOPEHNUS ), TOJTyUYEHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (QUIMUECKHME UM XUMHYECKHE CBOWCTBA (peakiuu
raJIOT€HUPOBAHUS U HUTPOBAHMUS), IOJIyYE€HUE U IPUMEHEHUE. Toayon: cocmas, cmpoenue, guzuieckue
U Xumuyeckue cCOUCMBA (peakyuu 2aio2eHUpO8aHusi U HUMPOBAHUS), NOTYYEHUe U NpUMEeHeHUe.
TokcuuHOCTH apeHOB. ['eHeTHUECKas CBA3b MEXAY YINIEBOAOPOAAMH, IPUHAJICKANIMMH K Pa3IMYHbIM
KJIaCCaM.

[IpupoaHbIe UCTOYHUKHU YyTIeBO10poAOB. [Ipupoanblil ra3 u nonyTHele HeQTsHbIE ra3bl. HegTs u
e€¢ mnpoucxoxzaeHue. Crnocobbl mnepepaObOTKM He(pTH: MEperoHka, KpPeKUHT (TepMHUYECKHH,
KaTaluTudeckuit), mupoaus. I[lpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpOayKTHI €ro nepepadoTKH.

OKCIEPUMEHTAIBHBIE METOABl M3YUYEHHUs BEIIECTB W UX IPEBPALIECHUNA: O3HAKOMIICHHE C
oOpa3liaMu IUIacTMacc, KaydykoB M pe3uHbl, kosulekuuu «Hedte» u «Yromb», MoaenupoBaHHe
MOJIEKYJ YTJIEBOJOPO/IOB U TaJOr€HONPOM3BOIHBIX, MMPOBEACHNUE MPAKTUYECKOW PabOThI: MOTy4YEeHUE
JTUJICHA U U3YYEHUE €T0 CBOUCTB.

Pacuérnebie 3anaun.

Bblunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEIIECTBA WM MPOAYKTa PEaKLMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HMCXOJHBIX
BEIIECTB WU MPOTYKTOB PEAKLIUH).

Kuciopoacoaep:kamue opranmueckue coeinHeHus

[IpenenbHble OTHOATOMHBIE CIUPTHI. MeTaHOJ M 3TAaHOJI: CTPOEHHUE, (PU3NUECKHEe U XMMHUYECKHE

CBOMCTBAa (peakUMM C aKTUBHBIMH MeETallaMH, TaJlOT€HOBOJOPOAAMH, TOpPEHUE), IPHUMEHEHUE.
BonoponHbie cBsi3M MeXAy MOJEKyJIaMU CHUPTOB. JIEMCTBME METAaHOJIA M JTAaHOJIA HAa OpPraHU3M
YeIJI0BEKA.



MHoroaToMHbI€ CIHMPTHI. DTHICHIJIMKOIb U TIUIEPUH: CTPOEHHE, (PU3NYECKUEe U XUMHUYECKUE
CBOMCTBa (B3aUMOJEWCTBUE CO ILEIOYHBIMM METallaMH, KaueCTBEHHas peakiys Ha MHOIOATOMHBIE
cnupThl). JlelcTBUE HA OpraHu3M uyesioBeka. [IpuMeHeHue riuepuHa u 3TUIIEHITTUKOIS.

@deHoM: cTpOeHHE MOJEKYJbl, (PU3MYECKHEe M XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (eHoIa.
[Tpumenenue penona.

Anbnernnpl U kemonsl. opManbIeru]], alueTaabAerul: CTpOeHue, (pu3nyeckrue U XUMUYECKUe
CBOHCTBA (peaklUM OKHUCJICHHUS U BOCCTAHOBJICHMs, KaueCTBEHHbIE peakiUH), IOJIy4YeHHE U
IIPUMEHEHHUE.

OIHOOCHOBHBIE TMpeNeNbHbIe KapOOHOBbIE KHUCIOTHL. MypaBbUHAs M YKCyCHasi KHCIOTHI:
CTpoeHue, (U3MYEecCKue M XMMUYECKHE CBOIcTBa (CBOMCTBa, OOIME JJI Kjlacca KHUCIOT, Peaklus
TepupUKaALMN), TTOJlydeHHe U NpuMeHeHue. CTeapuHOBas U OJEMHOBAsl KUCJIOTHI KaK MPEJCTaBUTENIN
BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

Crnoxuble 3(hUpbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 ciaoxHbIX 3¢upoB. Kupsl.
I'mapoinns xupos. [Ipumenenune xupoB. bruonoruyeckas posib KUPOB.

VYraeBoapl: cocTaB, KiIacCU(PUKAIMs YIJIEBOJOB (MOHO-, OU- W MoJucaxapuiabl). [oko3a —
MPOCTEUIINI MOHOCAXapua: OCOOCHHOCTU CTPOCHHUS MOJIEKYJIbI, (PU3NUYECKUE M XUMHUYECKUE CBOMCTBA
(B3aumogeiictBue ¢ ruapokcuaom meau(ll), oxucieHne aMMuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHHUE IJIIOKO3bI), HAX0XKJIEHUE B MPUPOJE, IPUMEHEHHE, OMOJIOrHUYecKasl poib.
dotocunTe3. PpyKTO3a KAaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a kKak nOpupofHble noguMmepbl. CTpoeHHEe Kpaxmana U LEJUTIOJIO03bI.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIpOJIu3, KaYeCTBEHHAs PeaKus C HOJ0OM).

OKclepUMEeHTaIbHbIE METO/IbI U3YyUEHHS BELIECTB U UX MPEBpAIlEHUIl: IpoBeIeHe, HabI0AeHne
U OIMCaHME J€MOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIC PEAKIMH OAHOATOMHBIX
cnupToB (OKucieHHe »3TaHosia okcujaoMm Meau(ll)), MHoOroaromMHsIX CHUPTOB (B3aUMOJIEHCTBUE
rauepuHa ¢ rugpokcugoMm Meau(ll)), anpaernnoB (OKMCIEHME aMMHAYHBIM pPAacTBOPOM OKCHJA
cepedpa(l) u runpokcunom meau(ll), B3aumoeiicTBue kpaxmana ¢ HOJAOM), IPOBEJCHHE MPAKTHUUECKOM
paloThI: CBOIMCTBA PacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bolunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO
BEIIECTBA WM IPOAYKTa PEaKLMU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HMCXOAHBIX
BEIIECTB WU MPOYKTOB PEAKLIUH).

A3oTcoepikalie opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTEl Kak aM@oTepHble opraHuueckue coeauHeHus. dusmueckue M XUMHUYECKUE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe MMLKHa). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

benky kak NpUpoOAHbBIE BEICOKOMOJIEKYJISIpHBIE cOeANHEHUs. [lepBruYHasi, BTOpUUHAs U TPETUYHAsS
CTpYKTypa 06enkoB. XMMHUECKHE CBOICTBA OEIKOB: THIPOIIN3, IeHATypallysl, KaueCTBEHHbIE PeaKuu Ha
Oenku.

DKcIepUMeHTaIbHbIE METO/Ibl M3YUYEeHHUs BEIIECTB U UX MpEBpallleHHi: HaOIr0ieHue U ONMCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypalus OEIKOB IPU HArpeBaHUH, IBETHBIE PEAKIH OCIIKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA

OcCHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYJSPHBIX COEAMHEHMI: MOHOMEp, TIOJIHMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3alUH, CpeAHssl MoJjieKyisipHas macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH — MOJIMMEPU3ALINS U IOJUKOHIECHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BELIECTB M UX IPEBPALICHUI: O3HAKOMJIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayUyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3ed IpU M3yYeHUM opraHuyeckol xumuum B 10 kiacce
OCYILIECTBIISICTCS Yepe3 MCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHNA, TaK M MOHATHUH,
ABJISIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OOme ecTecTBEHHO-HAYYHbIC TOHSTHA: SIBJICHHWE, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHaNMM3, CHHTE3, KilacCu(UKays, MepHOANYHOCTb, HAONIOJCHNE, W3MEPEHUE, HKCIIEPUMEHT,
MOJICTTHPOBaHHUE.

@dusmka: Marepus, JHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa, SHEPreTUYeCKUil ypOBEHb,
BEIIECTBO, TENO, 00bEM, arperarHoe COCTOSHUE BELIECTBA, (PM3UYECKUE BEITUYMHBI U EJUHHULBI UX
U3MEpEHUSI.

buonorus: xnerka, opraHusM, Ouocdepa, 0oOMEH BemeCTB B OpraHusme, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIC BelIeCTBA (O€IKH, yTrIeBOIbI, JKUPBI, (HEPMEHTHI).

['eorpadus: MuHepabl, TOPHbIE TOPOJIBI, TIOJE3HBIE HCKOAEMBbIE, TOILUINBO, PECYPCHI.

TexHonmorus: MUILEBBIE MPOAYKTHI, OCHOBBI PALMOHAIGHOTO IHTAHUS, MOIOIIME CPEACTBA,
JICKapCTBEHHBIE M KOCMETHYECKHE IpernapaThl, MaTepHalbl M3 HCKYCCTBEHHBIX WM CHHTETHYECKHX
BOJIOKOH.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOTPaMM
cpemHero ooOmero o0pa3oBaHUsS (JIMYHOCTHBIM, METalpeIMETHBIM U MpeaMeTHbIM). HaydHo-
METOJIMYECKOM OCHOBOHM AJisi pa3paOOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpaMM CpPETHETO
o01m1ero o6pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBHM C CHCTEMHO-/IEATEIBHOCTHBIM MOJIXO0/IOM B CTPYKTYPE JTUYHOCTHBIX PE3yIbTaTOB
OCBOGHUS TpenMera «XWMHs» Ha YpOBHE CpemHero oomiero oOpa3oBaHHS BBIICICHBI CIIEAYIONINE
COCTaBJISIIOLIHE:

OCO3HaHHE OOYYaIOIIUMHUCA POCCUNUCKON TpaKAAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICIICHHIO;

HaJTMYMe MOTHUBAIIUU K O0YYCHUIO;

L[EJICHANIPABICHHOE pa3BUTHE BHYTPEHHHX YOEKICHHM JHMYHOCTM HAa OCHOBE KIIIOUYEBBIX
[EHHOCTEN U UCTOPUUECKUX TPAIUIIMIA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOICTBOBATHCS B CBOCH JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, MIPUCYITUMH IIEIIOCTHON CHCTEME XUMHUYIECKOTO 00pa30BaHus;

HaJIM4Yue IMPaBOCO3HAHUS JKOJOTUYECKOW KYJBTYpbl U CIIOCOOHOCTH CTaBUThH LIETU U CTPOUTH
KU3HEHHBIC TIIaHBbI.

JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHHS TpeaMeTa «XUMHS» JOCTUTAIOTCS B CIUHCTBE y4COHOU U
BOCITUTATEILHON JACSITETFHOCTA B COOTBETCTBUU C TYMaHUCTHYCCKUMHE, COLIMOKYJIbTYPHBIMHE, JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH U HJ€ajJaMH POCCHUUCKOIO TPa)JIaHCKOro oOOIIecTBa, MPHUHATHIMU B
o0miecTBe HOpMaMH U TMpaBWJIaMH TOBEACHHUSA, CIOCOOCTBYIOIIMMHU TIpOIECCaM CaMOIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBCHHOTO CTAHOBJICHUS JINYHOCTH 00YUYaIOITIXCA.

JIM9HOCTHBIE PEe3yJIbTaThl OCBOCHUS IMpeaAMeTa « XUMUS» OTPAXKAT cHOPMHPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUYECKON IeATETHbHOCTH 00YYAIOIMIMXCS IO peain3aluu MPUHSITHIX B 0OIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIUTAHUA:

OCO3HaHUS 00YJAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB M 00S3aHHOCTEH, YBAXKCHUS K 3aKOHY
Y TIPABOTIOPSAIKY;

MPEJICTABJICHHSI O COLUATBHBIX HOPMaX M MpaBUiIaX MEKIUYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATCIBHOCTH TPH CO3JaHWH YYEOHBIX MPOCKTOB,
pelIeHnr yUYeOHBIX U MO3HABATEIIBHBIX 33124, BEIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI JPYTUX MPU
aHaJlM3e pa3INYHbIX BUJOB YUEOHOU NeSTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOT'O OTHOIIICHUS K UCTOPUIECKOMY M HAyIHOMY HACJICTUIO OTCUSCTBEHHOW XUMHH,

YBOXEHUS K TMPOIIECCY TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS XUMHUU,
OCO3HaHUs TOTO, YTO JIOCTHIKEHUS HAyKW €CTh PE3yNbTaT JUIMTEIbHBIX HAONIOIEHUHN, KPOIOTIUBHIX
IKCIIEPUMEHTAIBHBIX TIOUCKOB, TIOCTOSIHHOTO TPY/a YIEHBIX U IPAKTHKOB,;

WHTEpeca W TI03HABATEIHHBIX MOTHBOB B IMOJYYCHHH M TMOCIEAYIONMEM aHaIu3e WH(OOpPMAIUU O
MEPEIOBBIX TOCTIKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBE/ICHHS,

CIIOCOOHOCTH OIICHUBATh CHUTYaIldH, CBSI3aHHBIC C XUMHUYCCKUMU SBJICHHUSIMH, W TPUHAMATH
OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIIEHUBaTh CBOE TIOBEJACHHE M TIOCTYNKM CBOUX TOBApHUIIEH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIIEACTBHIA ATUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOoBOro ®  0Oe30MacHOro oOpa3a JKM3HU, HEO0OXOJIMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;



coOJroIeHnsI TIpaBUiI 0€301TacHOTO OOpAaIIeHHs ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOMN JKU3HU U B
TPYJAOBOM JAEATEIbHOCTH;

MOHMMAaHMsI LIEHHOCTH NPaBWJI UHAMBUAYAIBHOTO M KOJUICKTUBHOIO O€30MacCHOrO IOBEJCHUS B
CUTYaLUsIX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSA TIOCIEIACTBUA M HENPHUIATHUS BPEAHBIX TNPHUBBIYEK (YMOTPeOJICHHUS —aJIKOTOJIA,
HapKOTHKOB, KypeHHUs);

5) TpynoBOro BociuTaAHMSA:

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-HUCCIIE0BATEIILCKOM IEATENbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX NEATECIBHOCTH;

YCTaHOBKHM Ha aKTMBHOE y4aCTHE B PEILICHUU ITPAKTUYECKHUX 3a1a4 COLMAIIbHON HAIPaBJIECHHOCTU
(B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEepeca K MPAaKTUYECKOMY HM3YYECHHUIO MpOo(eccuil pasinyHOTro poja, B TOM YHCJIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMUH;

YBaXCHHUS K TPYLy, JIIOIIM TPyJAa U pe3ybTaTaM TPYJOBOU JCSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HMHIMBHIYaJbHON TpaeKTOpUUM oOOpa3zoBaHMs, Oyayluei
npodeccud W pealu3alMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U TOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

HKOJIOTUYECKHU 11€7€CO00Pa3HOro OTHOLIEHUS K MPUPOJIE, KAK MCTOUYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emiie;

MIOHMMAaHUs TJI00aJbHOIO XapakTepa 5SKOJOTMYECKHUX Npo0JieM, BIUSHUS 3KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLIMAIIBHON CPEJIBL;

OCO3HaHMS HEOOXOAMMOCTH HCHOJb30BAHUSA JOCTHIKEHUH XUMHM JUIsl pEIIEHUs BOIPOCOB
PalMOHAIBLHOTO IPUPOIONOIb30BAHNUS;

AKTUBHOT'O HENPHUATHUS IEHWCTBUM, NMPUHOCAUIMX BpEl OKPYKAKOLIEH NPUPOAHOU Cpene, yMEHUs
IIPOTHO3UPOBATh HEOJArONMPUATHBIE 3KOJIOIMYECKHE IOCHEACTBUS NPEANPUHUMAEMBIX JEHCTBUH U
IIPEIOTBPALLATH UX;

HaJIM4YUs  Pa3BUTOTO  HKOJIOTMUYECKOTO  MBIIIJICHUS, SKOJOTMYECKOW  KYJbTYphl, OIBITA
JEeSITEIbHOCTH 3KOJIOTUYECKON HAIPaBJIEHHOCTH, YMEHMSI PyKOBOJICTBOBATHCS MMHU B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOM M COLMAJbHONW MpPAaKTUKE, CIOCOOHOCTM M YMEHMS aKTHBHO IPOTHUBOCTOSTH
uzaeosioruu xemohoouwu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAYKM U OOILIECTBEHHOM MPAKTUKH;

MOHUMAaHHMS CIIEIU(PHUKN XUMHH KaK HayKH, OCO3HaHUs €€ posin B (POPMUPOBAHUM PALlMOHATIBHOTO
HAyYHOTO MBILUICHUS, CO3JaHUU 1IEJIOCTHOTO IPEACTaBICHUS 00 OKpY:)KaloIlleM MUPE KaK O €IUHCTBE
MPUPOJBI U YeNIOBEKa, B MO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEN M PEIIeHUU MpoOJeM COXpaHEHUs
IIPUPOIHOTO PaBHOBECUS;

yOexxI€HHOCTH B 0CO00M 3HAYMMOCTH XHMHUHU JUIsI COBPEMEHHOM LMBWIM3AaLMU: B €€
T'YMaHUCTHYECKON HAIPaBJIEHHOCTH U Ba)KHOM pOJIM B CO3/ITaHUU HOBOW 0a3bl MaTepUalIbHON KYJIbTYPHI,
pelIeHnr T100abHBIX MPOOJIEM yCTONYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUILIEBOM M IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICUEHUH YCIOBUN YCIIEITHOTO
TpyZAa U 3KOJOTHYECKH KOM(POPTHOM JKU3HU KaXKIOT0 YJieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: MOHMMAHUS CYLUIHOCTH METOJOB MO3HAHUS, UCTIOIb3YyEMBIX
B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydyaeMble 3HAHUS JJIs aHaIu3a U OOBSCHEHUS
SBJICHUH OKPYXKAIOLIEr0 MHUpa M NPOUCXOAAIMX B HEM M3MEHEHUH, YMEHHs JienaTh 00OCHOBaHHBIE
3aKJIIOYEHHs Ha OCHOBE HAay4YHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX C LENbIO0 MOITY4YEeHHUS! JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BAaTh XMMUYECKHE 3HAHUS AJS pEIIeHus NpoOieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

UHTEpEca K MO3HAHUIO U HCCIIEN0BATENBCKON JESTENBHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHHIO, K AKTUBHOMY
MOJIyYE€HHUIO HOBBIX 3HAHUH MO XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSIM TPY/la B pa3audHbIX chepax npodhecCHOHATBHOU eATeTLHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3ysIbTaThl OCBOCHHUS Y4YEOHOTO MpeaMera «XUMHUsS» Ha YPOBHE CPETHETO
o01mero 00pa3oBaHus BKIFOYAIOT:

3HaYuMBbIe i1 (OPMHpPOBAHHUS  MHPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCIUIUIMHAPHBIC
(MexXIpenMeTHbIe) OOIICHAYYHBIC TOHSATHS, OTPAXKAMOIINWE IEIOCTHOCTh HAYYHOW KapTHHBI MHpa U
cHenu(uKy METOJOB IMO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHSI,
SIBJIGHUE, MPOLIECC, CUCTeMa, HAy4HbIH (DaKT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UccleIoBaHue, HabltoIeHUe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCcaldbHbIe yueOHBIC JelicTBUS (TO3HABATEIIbHBIE, KOMMYHUKATHUBHBIC, DPETYJSTUBHEIC),
obecnieunBaromue ¢GopMUpPOBaHUE (PYHKIIMOHATHHOW TPAMOTHOCTH M COIMAIBLHON KOMIETCHIIHH
o0ydJaronmxcs;

CIOCOOHOCTH o0y4aromuxcs UCIIOJIb30BaTh OCBOGHHBIE MEXIUCHUIUTHHAPHBIE,
MHUPOBO33PCHUYECKHE 3HAHWS W YHUBEPCAIbHBIC YUeOHBIC NEHCTBUS B MO3HABATCIILHON M COIMAIBHON
MIPAKTHKE.

MertanpeameTHble  pe3yiabTaTbl — OTPaXKAalOT  OBJAJICHWE  YHHUBEPCAIbHBIMU  yUEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMH JICHCTBUSMHU.

OgyajieHHe YHUBEPCAJIBLHBIMH YU€OHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a30oBble JIOTHYeCKHE e CTBUSA:

CaMOCTOSITENIbHO  (OpMyIMpOBaTh M aKTyalM3UpOBaTh  NpoOleMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPE/ICIIATE LENH JIEATEIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTCPUU UX JTOCTHIKEHUS, COOTHOCUTH
PE3YJIBTATHI ISATSIIBHOCTH C TTOCTABIICHHBIMHE LIETISIMHU;

WCIOJIb30BATh MIPH OCBOCHHUH 3HAHUW TTPUEMBI JIOTHYECKOTO MBITIUICHUS — BBIJICISITh XapaKTePHBIC
MPU3HAKY TIOHSITUN W yCTAaHABJIMBATh MUX B3aUMOCBS3b, UCIOIB30BATh COOTBETCTBYIOIINE TOHITHS IS
O0BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATH OCHOBAHUS M KPUTEPHH TS KJIIACCU(DUKAIINA BEIIECTB U XUMHUYCCKHUX PEaKIIHIA;

YCTaHABJIMBATh MMPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTy H3y4aeMbIMHU SBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTUBHBIC, ICIyKTUBHBIE, 1O AaHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B paccMaTpUBAEMbIX SBICHHSIX, (POPMYIUpPOBaTH BHIBOABI U
3aKJTFOUCHUS,

MIPUMEHSITH B MPOIIECCE MO3HAHUS, UCIIOE3YEMbIC B XUMHUH CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBATh MOJIENbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJ) AJIEMEHTa, XUMHUYecKas
dbopMyna, ypaBHEHHE XHMHUYECKOM peaklud — TPU PEIICHUH Y4eOHBIX T[MO3HABATEIbHBIX H
MIPAKTUYECKUX 33]1a4, TPUMEHSTh Ha3BaHHBIC MOJICITbHBIC TIPEICTABICHUS JIUISl BBISBIICHUS XapaKTePHBIX
MIPU3HAKOB U3yYaeMbIX BEIICCTB U XHMHUECKUX PEAKIIHH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIU;

(hopMyJITHPOBATh TSI U 33J]a9H UCCIICOBAHUS, UCIIOIH30BaTh MMOCTABICHHBIC M CAMOCTOSTSIIEHO
chopMyJIMPOBaHHBIE BOMPOCHI B KayecTBe HHCTPYMEHTA IO3HAHWS W OCHOBBI JUIS (DOPMHPOBAHHS
TUIOTE3HI 110 IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA,

BIIQJIETh HABBIKAMU  CAMOCTOATEIBHOTO IJIAHUPOBAHUS W  MPOBEACHUS  YUCHHUECKHUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHs HAOIOJATh 3a XOJOM TIPOIecca, CaMOCTOSITEIIBHO
MIPOTHO3MPOBATH €r0 Pe3ybTaT, GOpMyITHPOBATH 000OIIEHUS U BBIBOJIBI OTHOCHTEIHLHO JIOCTOBEPHOCTH
PE3yNIbTAaTOB MCCIEA0BAaHNUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIEIIaHHON paboTe;

MPUOOPETATh OMBIT YUYEHUYECKOW HCCIIEOBATENIbCKOW W MPOEKTHON AESITeTbHOCTH, MPOSBISThH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIHHOMY IMOHMCKY METOJOB PEIIeHHs MPaKkTHYEeCKUX 3ajad,
MPUMEHEHUIO Pa3JIMYHbBIX METO0OB IMO3HAHUS.

3) pa6ora ¢ nungopmanmeii:



OpPHECHTUPOBAThCSI B PA3IMYHBIX HMCTOYHHMKAX HHGpOpMaIWu (HAYYHO-TIOMYJISIpHAS JIUTEeparypa
XHUMHYECKOTO COJIepKaHUs, CIIPaBOYHBIC TocoOus1, pecypchl HTEepHETa), aHATM3UPOBATh WHPOPMAIIHIO
pa3NIMYHBIX BUAOB H (GOPM TPEACTABICHHS, KPUTUYECKA OIEHUBATh €€ JIOCTOBEPHOCTh W
HEMPOTUBOPECUNBOCTE;

(hopMyIHpOBATh 3aMIPOCHl M TPUMEHSTH Pa3IMIHBIE METOJIBI TIPU MMOUCKE U 0TOOpEe MHPOPMAITUH,
HEOOXOIMMO JIJIsl BBITTOJTHEHHS YUEOHBIX 33/1a4 ONPEACIEHHOTO THIIA;

npUOOpeTaTh OMNBIT HCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX ~TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENTbHO BBIOMpATh ONTUMABHYIO (GOpMYy TpeICTaBICHUS WHGOPMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpPU pabOTe ¢ XMMHYECKOW HH(OpMAaIMe:
NPUMEHSITh MEXIpPEIMETHbIC ((PU3NYECKUEe M MaTEeMaTHYeCKHe) 3HAKH W CHUMBOIBI, (HOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BATh M IPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISTHOCTH.

Ogiajenne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMY J1€HCTBUSIMH:

3aJaBaTh BONPOCH IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJE IUAJIOTa W/WIN IHCKYCCHH,
BBICKA3bIBaTh HJIEH, (DOPMYITHPOBATH CBOM IPEIJIOKEHUS OTHOCHUTEIHHO BBIOJHCHUS MPEIIOKCHHON
3aJ1auu;

BBICTYIIaTh C TPE3CHTAIMEHd pe3yJIbTAaTOB II03HABATCIBHOW JICATEILHOCTH, IOJYyYEHHBIX
CaMOCTOSITENTLHO HMJIM COBMECTHO CO CBEPCTHHKAMH IPU BBITIOJHEHWH XHMHUYECKOTO SKCIEPUMEHTa,
MPAaKTUYECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB H3YYaE€MBIX BEIIECTB, peaH3allH y4eOHOTO
npoekTa W (OPMYJIHPOBATH BBIBOJBI IO pE3yjbTaTaM MPOBEACHHBIX HCCICIOBAHUN IyTEM
COTJIACOBAHUS TMO3UIUH B X07I¢ 00CY)KICHUS U 0OMEHA MHCHUSIMH.

OByajieHne YHMBEPCAJIBLHBIMH PeryJsiTHBHBIMU Il CTBUAMM:

CaMOCTOSITENIFHO ~IUIAHUPOBAaTh M OCYIIECTBIIATH CBOIO ITO3HABATENBHYIO JICATEIBHOCTS,
ompeznensis €€ LEeTM W 3aJadd, KOHTPOIUPOBATh M TO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
MpeiaraeMblii aIrOpUT™M JEHCTBHI MPU BHIMOTHEHUH YY€OHBIX M UCCIIEI0BATENbCKUX 3a/1a4, BHIOMPATh
HauOosiee dPPEeKTUBHBIN CMOCOO MX pelieHUs ¢ YYETOM TOJyYeHHS HOBBIX 3HAHWUW O BEIECTBAX W
XUMHYECKHUX PEaAKIIHIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOEH AESITETFHOCTA HA OCHOBE CaMOaHAIN3a U CAaMOOLIEHKH.

HNPEIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «OpraHuyeckasi XuMHUs OTPaKaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUNH O XWMHUYECKOW COCTaBIISIIOIICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPa, POJIM XUMHH B TIO3HAHUHU SIBIICHUH TPUPOABI, B (GOPMUPOBAHUH MBIIIIICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (PYHKIMOHAIHHOW TPaMOTHOCTH, HEOOXOAUMOW ISl pEelIeHUs] MPAKTHYECKUX 3adad |
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

BJIAJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAOLIME IOHATHUS
(XMMUYECKUIl ~ DIIEMEHT, aToM, DJIIEKTPOHHAas O00O0JOYKa aroMma, MOJEKyJa, BaJICHTHOCTD,
AIEKTPOOTPHUIATEIFHOCTh, XUMHUECKas CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpamiéHHasi),
MOJIb, MOJISIPDHASI Macca, MOJISIPHBIA OOBEM, YIJIEpOJHBIA CKENeT, (PyHKIMOHATIbHAS TPyNIa, pagukal,
HU30MEpUsl, U30MEPBI, TOMOJIOTUYECKUI Psii, TOMOJIOTH, YIJIEBOJAOPOAbI, KHUCIOPOA U a30TCOAEPKAIINE
COCIMHEHHS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHS); TEOPUHU H
3aKOHBI (TEOpUsS CTPOCHMsI OpraHmueckux BemecTB A. M. ByrtinepoBa, 3aKOH COXpaHEHHS MAacCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHU, MUPOBO33PEHUECKHUE 3HAHUSA, JICKAIINE B
OCHOBE TOHMMAaHUS TPUYNHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBIICHUH, (PaKTOIOTUIECKIE CBEICHUS O
CBOMCTBAxX, COCTaBe, MOMYyUYEHUU U OE30MMACHOM HCIIOJIb30BAHUH BAKHEHUIIINX OPraHMYECKHUX BEIIECTB B
OBITY Y IPAKTHYECKOH EATETHHOCTH YEJIOBEKA;



c(OpMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTepHbIE NMPU3HAKH TOHATUN, yCTaHAaBIUBATh HX
B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS NPHU OINUCAHWHU COCTaBa, CTPOCHUS H
MPEBPAIICHUN OPTraHUYECKUX COCTUHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH UCIOIB30BaTh XWMHUYECKYI0 CHMBOJHUKY JUJISi COCTaBICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmIEHHOW) (OpMYyNl OpPraHUYECKUX BEIIECTB U
YpPaBHEHUN XHMMHUYECKHX PpEaKIUil, M3roTaBIMBaTh MOJEIH MOJIEKYJ OPraHMYECKUX BEUIECTB IS
WJUTFOCTPALIMU X XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAIICIKHOCTh HM3YUYCHHBIX OPTaHHYECKUX
BEIIECTB MO0 MX COCTaBY U CTPOCHMIO K OINpeNeNIEHHOMY KiacCy/Tpymnie coelnHEHHH (yriIeBOA0pOIbI,
KHCIIOPOJI U a30TCO/IEpIKAIME COSAMHEHHSI, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHUS), 1aBaTh UM Ha3BaHUS
o cuctematuyeckor HomeHkiarype (IUPAC), a Takxke mpUBOIUTH TPUBHAIILHBIEC HA3BaHUS OTACIIBHBIX
OPraHMYECKUX BEIIECTB (ITWJICH, TMPOMWIEH, AaleTHJeH, OJTHJICHTIUKOJIb, TJIHIECPUH, (EHO,
dbopManbaeTua, aneTanbICTH], MYypaBbHHAs KHUCIIOTA, YKCyCHas KHCJIOTa, OJEUHOBAas KHUCIOTA,
CTeapuHOBas KUCIIOTA, III0K03a, GpyKTO3a, KpaxMall, HEeJITI0103a, MIHIIKH);

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIATh BUIbl XUMHUUECKOH CBS3H B OPraHUYECKUX COCTMHEHUSIX
(onuHapHBIE U KpaTHBIE);

c(hOPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKCHHUSI TEOPUU CTPOCHUS OPTaHWYCCKUX BEIICCTB
A. M. bytnepoBa [isi 0ObsICHEHHs] 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXpaHEHUs1 MacChl BEUIECTB;

c(hOPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTAaB, CTPOCHUE, (DU3MYECCKHE U XUMHUYCCKHE
CBOMCTBAa THUIIMYHBIX MPEACTABUTEICH PA3JIMUHBIX KJIACCOB OPraHMYECKUX BEIICCTB (METaH, JTaH,
STWJICH, NpPOMWIEH, aleTwieH, Oyraauen-1,3, MerunOyranueH-1,3, OeH30i, METaHON, 3TAHOI,
STWJICHTJIUKOJb, TJIMUEPHH, (EHOJ, aleTalbAerHj, MypaBbUHAs M YKCYyCHas KHCIOTHI, TJIIOKO03a,
Kpaxmajl, LeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTA), WTFOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXKIY HUMU
YPaBHCHHUSIMH COOTBETCTBYIOIINX XHMHUSCKUAX PEAKIIUN C UCIIOIh30BAaHUEM CTPYKTYPHBIX (opMyT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YTIEBOJOPOIAHOTO ChHIpbi (HEe(DTSH,
MPUPOAHBIN Ta3, yroib), CIHOCOOBI HMX TMepepadOTKH W TMPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUYMCICHUS 1O XUMUYECKUM YpaBHEHHSIM (Macchl,
00BbEMa, KOMMYECTBAa HMCXOJHOTO BEUIECTBA WJIM MPOJIYKTa PEaKIMU IO W3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB M MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yYMEHUW BJIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX METOJIaX HAYYHOTO
MMO3HAHMSI, MCTIOJNB3YEeMbIX B XUMHUHU TPU W3YYEHUU BEIIECTB M XUMHYECKHUX SIBJICHUHN (HaOIO1eHHE,
U3MEpEeHue, HKCIEPUMEHT, MOJEIHWPOBAHUE), HWCIOJb30BaTh CHCTEMHbIE XHMHUYECKHUE 3HAHUS IS
MPUHATUS PEIICHU B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOJI0/IaTh TMpaBWJIa IOJB30BAHHUS XUMHUYECKON TOCY/ION U
nabopaTopHBIM 000PYZOBaHHEM, a TaKXKe MpaBHia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TIO BBITOIHEHHUIO 1a00paTOPHBIX XUMHUYECKUX OMBITOB;

chOPMUPOBAHHOCTh yYMEHHWH IUIAHUPOBaTh W  BBHINOJHATh XUMHYECKHUH  DKCIEPUMEHT
(TpeBpalleHrss OPraHMYECKUX BEIIECTB IMPU HArPEBaHWUHM, TIOJYyUYCHNUE STUIICHA U U3YYCHHUE €TO CBOMCTB,
KAueCTBEHHBIC PEaKIMd OPraHWYEeCKUX BEIECTB, JAeHATypalus OelIKOB NpH HArpeBaHHM, I[BETHHIC
peaxiuu OeNKOB) B COOTBETCTBUU C MIPABHIIAMHU TEXHUKH 0€30MACHOCTHU MIPHU OOpAIIeHUH C BEIIECTBAMU
1 1ab0paTOpHBIM O00OpPYJIOBaHUEM, MPEACTABIATh PE3YyJIbTAaThl XUMHUUYECKOTO SKCIEpUMEHTa B Gopme
3aMUCH  yPaBHEHWH COOTBETCTBYIOIIMX peakimuii ©u (OpMYJIHUpPOBaTh BBIBOJABI Ha OCHOBE JTHUX
pe3yIbTaTOB;

chOpPMUPOBAHHOCTh ~YMEHHUH KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI HH(POpMAIIHIO,
MOJTy9aeMyt0 U3 Pa3HBbIX HCTOYHHUKOB (CPEICTBA MaccoBOi nH(popmaiu, UHTEpHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBHUIIa YKOJIOTHYECKU IE€JIECO00Pa3HOTO TOBEACHUS B
ObITY ¥ TPYJIOBOW JIEATEIHHOCTH B LIEISX COXPAaHEHHUS CBOETO 3[0POBBS U OKpY)Karolled MpUPOTHOM
Cpellbl, OCO3HaBAaThb OMACHOCTb BO3ACHCTBUS Ha >KMBBIE OPraHU3Mbl OIPEACIIEHHBIX OPraHUYECKHX



BellecTB, MoHMMas cwmbica mokazatens [IJIK, moscHATe Ha mnpumepax crnocoObl YMEHBIICHUS U
MPEIOTBPALEHHUS KX BPEIHOTO BO3ACHCTBUS HAa OPraHU3M UEJIOBEKa;

JUIs 00YYaIOIINXCs ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI: YMEHUE IPUMEHSATH 3HaHUSI 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUI;

JUISL CJICTIBIX ¥ CIA0OBUISIIUX OOYYAIOIIMUXCS: YMEHHE HCIOJIb30BaTh PENbePHO-TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins muist 3anucu XUuMU4YecKux GopMy.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

Ne
HaunmeHnoBaHue pa3aejioB M TeM MPOrPaMMBbI

KoanyecTBo 4acos

duekTpoHHbIE (LM (POBbHIE)

n/m Bcero  Kourpouabnble IIpakTHyeckue
o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pazgen 1. Teopernueckue 0CHOBBI opranuveckoi xumumn (3)
11 IIpeamer opranndeckoilt xumuu. Teopus cTpoeHus 3 Xumuma - 10 knacc - Poccuiickan
opranuyeckux coenunenuit A. M. bytneposa 3/IeKTPOHHaA WwKona (resh.edu.ru)
Paznen 2. YraeBomopoabi (13)
2.1 [IpenenbpHbIE YTI€BOIOPOIBI — aTKAHbI 2
29 HenpenenbHbie yriaeBoaopoabl: alKeHbI, AIKAIUCHBI, 6 1 Xumuma - 10 knacc - Poccuninckan
AJIKUHBI 9/1eKTPOHHasA WKona (resh.edu.ru)
2.3 ApoMaTudeckue yrieBoa0poIbl 2
24 [IpupoaHbIe UCTOYHUKH YTIEBOJOPOIOB U UX 3 1 Xumuma - 10 knacc - Poccuitckas
nepepaboTka 9/1eKTPOHHaA WKona (resh.edu.ru)
Paznen 3. Kuciopoacoaep:kammue opranndyeckue coequHenus (13)
3.1 Crnuptsl. ®enon
3.2 Ansneruasl. KapOoHoBbie KucnoThl. CiokHbIE 3(DUpPbI 7 1
33 VITeBos! 3 1 Xumus - 10 knacc - Poccuiickas
9/1eKTPOHHasA wkoa (resh.edu.ru)
Pa3znen 4. A3orconep:kaiiue opranuueckue coequnenus (3)
4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Pa3znen 5. BoicokoMoieKyasipHbie coequnenus (2)
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Rarug - 10 knace - Poceuiican
9/71IeKTPOHHasA wkoa (resh.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 2



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
N Jata DJIEeKTPOHHBIE
Tema ypoka KouunuyecrBo KonTtpousb uudposbie
n/n U3y4YeHUs
4acoB o0pa3oBaTe/IbHbIE
pecypchbl
1 [Tpeamer opraHryeckoil XUMUM, €€ BOSHUKHOBCHUE, Pa3BUTHE 1 04.09 https://resh.edu.ru/
Y 3HAYCHUE '
) Teopust CTpOEHUsT OPraHUYECKUX COSAUHEHUI A. M. 1 11.09 https://resh.edu.ru/
BbytiepoBa, e€ 0OCHOBHbIEC OJI0KEHHS '
[pexncraBnenne o KiaccuGUKAIMU OPraHUIECKUX BEIIECTB. https://resh.edu.ru/
3 Homenknarypa (cucremMatnyeckasi) U TpUBHAJIbHbBIE Ha3BaHUS 1 18.09
OpPraHMYECKUX BEIECTB
4 AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUHN PSJT 1 25.09 hittps://resh.edu.ru/
5 MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTENHN AIIKAHOB 1 02.10 https://resh.edu.ru/
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 09.10 https://resh.edu.ru/
7 OTUJEH U IPONUIEH — MPOCTEHMIINE IPEICTaBUTENIN AIKEHOB 1 16.10 https://resh.edu.ru/
8 [MpakTrueckas padota Ne 1. «[lomyueHue sTuiieHa U U3y4eHHe 1 [TpakTHueckas 2310 https://resh.edu.ru/
€ro CBOMCTB» paboTta '
9 Anxamuensl. byranuen-1,3 u metunOyranuen-1,3. [lonyuenue 1 06.11 https://resh.edu.ru/
CHUHTETHYECKOTO KaydyKa U Pe3HHbI '
10 AJIKMHBI: COCTaB M 0COOCHHOCTH CTPOCHHS, FTOMOJIOTHIECKHUIT 1 1311 https://resh.edu.ru/
psa. AueTuieH — MPOCTEHIINA TpeICTaBUTENb aTKUHOB ’
11 Boruncnenus no ypaBHEHUIO XMMUUYECKOHN peaknun 1 20.11 hitps://resh.edu.ru/
12 ApeHsbl: 0eH3011 1 ToNyoJ. TOKCHYHOCTH apeHOB 1 27.11 https://resh.edu.ru/
I'eneTnyeckas CBSI3b YIIIEBOAOPOIOB, IPUHAIEKAINX K https://resh.edu.ru/
13 y A0poa puHaL 111 1 04.12

Pa3IMYHBIM Ki1acCcaM
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[IpupoaHbIe HCTOYHUKH YITIEBOJAOPOIOB: PUPOIAHBIN Ta3 U

https://resh.edu.ru/

14 MONyTHBIC He(TSIHBIC Ta3bl, HEPTh U MPOIYKTHI €€ 11.12
nepepadboTKu
[TpupoaHbIC HCTOYHHUKH YTIEBOAOPOIOB: IPUPOIHBIN ra3 u https://resh.edu.ru/
15 MONyTHBIC He(TSIHBIC Ta3bl, HEPTh U MPOIYKTHI €€ 18.12
nepepadoTKu
Kontponsha https://resh.edu.ru/
16 KonTponpHas paboTa mo pazueny «YTIeBOI0POIb) HIPOSbHA% 25.12 D
pabora
17 [penenbHbIC OHOATOMHBIC CITUPTHI: METAHOJI M ATAHOJ. 08.01 https://resh.edu.ru/
Bonoponnas cBs3b '
18 MHOroaToMHbIE CIAPTHI: STUIEHTIIUKOIb U TIULIEPUH 15.01 https://resh.edu.ru/
19 ®deHOJT: CTPOCHUE MOJIEKYJIbI, (PU3MUCCKUE B XUMUUCCKHE 29 01 https://resh.edu.ru/
CBOCTBA, MPUMEHCHHUE '
20 Anpaeruapl: GopMaIbICTUI U alleTAIbICTH . AIICTOH 29.01 https://resh.edu.ru/
21 OIHOOCHOBHBIE TIPe/IeNIbHBIC KaPOOHOBBIC KUCIIOTHI: 05.02 https://resh.edu.ru/
MypaBbHHAS U YKCYyCHasI '
29 [Mpaktrueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYyCHOM [MpakTrueckas 12.09 https://resh.edu.ru/
KHUCJIOTBI» pabota '
93 CTeaprHOBasl M OJICMHOBAsI KUCIIOTHI, KaK MPEJCTaBUTEIH 19.02 https://resh.edu.ru/
BBICIITHX KapOOHOBBIX KHCIOT '
24 Mpiia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIIEe 26.02 https://resh.edu.ru/
JEUCTBUE .
o5 Crnoxxubie 3(UpPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. 04.03 https://resh.edu.ru/
I'uaponus cnoXxHbIX 3GUpoB ’
26 Xupbl: rUApOIH3, TPUMEHEHHE, ONOJIOTHYECKAs POJIb )KUPOB 11.03 https://resh.edu.ru/
27 VYraeBosl: cocTas, Kiaccuukanus. Baxueimme 18.03 https://resh.edu.ru/
MpEICTABUTEIIN: TIIF0K03a, PPYKTO3a, caxapo3a '
28 Kpaxman u nemrono3a Kak NpupoaHble IOIUMEPHI 01.04 https://resh.edu.ru/
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29 KonrpomnsHas pabora o pasaeny «Kuciopoacoaepxaniie 1 KonrposbHast 08.04 https://resh.edu.ru/
OpPraHUYECKUE COCTHHEHUSD pabota '

30 AMWHBI: METWJIAMUH U aHUJTUH 1 15.04 https://resh.edu.ru/

31 AMHHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYECKUE COCTUHCHHMS, 1 29 04 https://resh.edu.ru/
ux Onosornyeckoe 3HaueHue. llenrumel )

32 benku kak npupoHbIE BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 1 29.04 https://resh.edu.ru/

33 OCHOBHBIE TIOHATHSI XUMHU BBICOKOMOJICKYJISIPHBIX 1 06.05 https://resh.edu.ru/
COEINMHEHUN '

34 OCHOBHbBIE METOJIbI CHHTE3a BHICOKOMOJICKYJIISIPHBIX 1 13.05 https://resh.edu.ru/
coennHeHui. [imactmMaccsl, kKay4yku, BOJIOKHA '

OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus / ['abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A., AKIHOHEPHOE 0011IECTBO

((I/ISI[aTeJ'IBCTBO «HpOCBeH_[eHI/Ie»

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
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