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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMuUM Ha ypOBHE CpeAaHero odiiero oopa3oBaHus paspaboranHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®denepauun», TpeOoBaHMII K pe3yabTaTaM OCBOCHHUA (delepanbHO 00pa3oBaTeNbHOM MPOrpaMMbl CPEAHEro OOIIEro
obpazoBanust (DPOII COQO), mpencraBneHHbIXx B DenepallbHOM TocyaapcTBEHHOM oOpa3oBarenbHoM cTanpapre COO, ¢ yu€rom Konnenmmu
IpernoiaBaHus yueOHoro npeaMera «XuMus» B 00pazoBaTelbHBIX opranu3anusax Poccuiickoit denepannu, peaqu3yomuXx OCHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX INOJOXKeHuN «Crpateruu paszButus BocnuTaHus B Poccuiickoit ®@enepanuu Ha nepuoxa no 2025 roma» (Pacnopsixenue
IIpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0A0OB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONpeAeTeHUI0 o0Ield cTpareruu oOydeHUs, BOCOUTAHUS U Pa3BUTHS 00y4aroIIUXCs
cpenctBamMu yueOHoro mnpeamera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypoBHE COCTaBHIM KoHUenTyanbHble mnonoxkenus OI'OC COO o
B3aMMOO0OYCIIOBICHHOCTH IIeNieH, COAepKaHus, pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe o00pazoBaHHe, TIOJy4aeMoOe BBIMYCKHHKAaMH OO0IIe00pa3oBaTeNbHON OpraHM3alllM, SBISETCS HEOTHEMJIEMON YacThl0 HX
obpazoBaHHOCTH. OHO CIY)KHT 3aBEpIIAIONIMM ATAIlOM pPEATH3AalMUd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHUCTEME XUMHUYECKOTO OOpa3oBaHMs. DTH LEHHOCTH KAacalOTCs IMO3HAHHMSA 3aKOHOB MPUPOABI, (HOPMUPOBAHHS MHUPOBO33PEHUS M OOIIEH
KyJIbTYpbl YEJIOBEKa, a TaKXe 3KOJOTMYeCKM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO M HpUpPOIHOM cpene. Peanmsyercs xumuyeckoe
oOpa3zoBaHKe 00yJaIOUINXCS HA YPOBHE CPEeIHETo 00IIero o0pa3oBaHus CpeICTBAMH YIeOHOTO peaMeTa «XUMUs», COJepKaHNEe U TIOCTPOCHHUE KOTOPOTO
OTIpe/IeNICHBI B TIPOTpaMMeE TI0 XUMHUU C y4ETOM crienu(UKN HAyKH XUMUH, € 3HAYCHHs B TIO3HAHWH MPUPOIBLI U B MAaTEPHAIBHON KM3HU OOIIECTBA, a
Takke ¢ yu4éToM OOIMX IeNeld W MPHUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpelHero obimiero obpazoBanusi B Poccuiickoii
denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTpaeT O0coOyI0 pPOjb B COBPEMEHHOMW LMBMUIN3AllMU, B CO3JaHUH HOBOM 0a3bl MaTepHalbHOM
KynbTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE PAIIMOHAIBFHOTO HAYYHOTO MBIIUIEHUS, B CO3/IaHUE IIEJIOCTHOTO MPEACTaBIeHUs 00 OKpYXKaroleM
MHUpE KaK O €JUHCTBE MPUPOJIbl U 4YEJIOBEKa, KOTOpoe (OpMUpPYETCS B XMMHUU HAa OCHOBE IMOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOLIETO MHUPA,
OCO3HaHUS B3aMMOCBSI3H MEXK]ly CTPOSHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXKHBIMHU O0JIACTSIMU TPUMEHEHUS.

TecHo B3aUMOJCHCTBYS C APYTUMH €CTECTBEHHBIMH HayKaMH, XUMUs CTajla HEOThEMJIEMON YaCcThI0 MHUPOBOM KYJIBTYPhl, HEOOXOIUMBIM yCITIOBHUEM
YCHEWIHOT0 TPpyJa U KU3HU Ka)xJ10ro wieHa obmectsa. CoBpeMeHHasi XMMUS KaK HayKa co3uJaTeNibHas, KaKk HayKa BHICOKMX TEXHOJIOTWH HampaBjeHa Ha
pelieHre rIo0albHbIX MPOOJIeM YCTOMYHMBOTO PAa3BUTHS YETIOBEUECTBA — CHIPbEBOM, YHEPTETHUECKOM, MUIIEBON, SKOJIOTHUECKON O€30MacHOCTH U OXPaHbI
3/10pOBBSI.

B cooTBeTcTBUM ¢ OOIMMU LIETISMHU W MPUHIMIIAMH CpeHEro obiiero obpazoBanusi coaepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIi
YpOBEHb W3YYEHHUS) OPUEHTUPOBAHO TMPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO IOATOTOBKY OOYYArOMIMXCS, HEOOXOIUMYIO WM JJisi BBIpaOOTKH
MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B >KM3Hb COLIMYMa, MPOJOJDKEHHS OOpa30BaHMS B PA3IUYHBIX O0JIACTSAX, HE CBA3aHHBIX
HEIMOCPEICTBEHHO C XUMHEH.

CocrapnsomumMu npeameTra «XUMHs» SBISIOTCS 0a30Bble Kypchl — «Opranudeckas xuMusi» U «OO0IIas U HeopraHudeckas: XUMUs», OCHOBHBIM
KOMITOHEHTOM COJIEpP>KaHMs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHHM 10 HEOPTaHMYECKOW XMMUH (C BKIIOUYCHUEM 3HAHHUHN U3 00IIei



XMMHUH) ¥ OpraHudeckoil xuMuu. PopMUpoBaHUE JAaHHOW CHCTEMBI 3HAHWI NPH W3YyYCHUH INpEeaMeTa 00eCIedrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO
MHOT000pa3usl BEMIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPUIl XUMUH.

CrpykTypa conepkanusi KypcoB — «Opranndeckass xumus» U «OO0mas 1 HeopraHudeckas XUMUs» c(hOpMHpPOBaHA B MpOrpamMMe IO XMMUHU Ha
OCHOBE CHUCTEMHOIO IOJXO0/a K M3YyYCHHIO Y4eOHOro Mmarepuana u oO0yCJIOBJII€Ha MCTOPHUUECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha ONpeNeNEHHBIX
TEOPETUYECKNX YPOBHSX. Tak, B Kypce OpraHMYecKod XMMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUECKON TEOPUU CTPOCHHS OpPTraHHMYECKHUX
COCZ[HHGHHfI, a TaKXXC Ha YPOBHC CTCPCOXMMHNYCCKUX U IJICKTPOHHBIX HpeI[CTaBJ'IeHI/If/'I O CTPOCHUHU BCIICCTB. CBCIIGHI/IH 00 N3y4YaCMbIX B KypC€ BCIICCTBAX
AAOTCA B PAa3BUTUU — OT YIUVICBOAOPOAOB OO CJIIOXKHBIX OMOJIOIHYECKH aKTHUBHBIX COCIII/IHCHPIP'I. B Kypce OpFaHH‘IeCKOfI XUMHHU TI0JIYHArOT pPa3BHUTHC
copMupoBaHHBIC HA YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHMs IepBOHAYAIBHbIC MPEACTABICHUS O XMMUYECKON CBS3H, KIACCH()UKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBHCUMOCTH CBOMCTB BEILIECTB OT X CTPOCHUS, O XUMUYECKOW PEaKIIHy.

[Tox HOBBIM YIJIOM 3peHHS B MpeAMeTe «XUMH» 0a30BOr0 YPOBHS pacCMaTPUBAETCS M3YyYCHHBIH HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
TEOpPETUYECKHI MaTepual U (PaKTOJIOrHYeCKUe CBEJIEHHs O BELIECTBaX M XMMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmiast 1 HeopraHudeckas
XUMHUSD» OOYYalOUIMMCS TPEIOCTABISAETCS BO3MOXHOCTh OCO3HATH 3HAUYEHUE TMEPHOAMYECKOTO 3aKOHA C OOI[ETEOPETHYECKHX M METOJOJIOTHYECKUX
MO3UIINH, TITy0XKe MOHITh UCTOPUYECKOE H3MEHEHUE (PYHKIMI 3TOT0 3aKOHA — OT 0000IIaroIel 10 0OBSCHSIONIEH 1 TPOrHO3UPYIOIIEH.

EI{I/IHaﬂ CHCTEMa 3HAHWH O BaKHEHIITNX BCIICCTBAX, UX COCTABC, CTPOCHUM, CBOMCTBAaxX M MNPUMCHCHHUH, a4 TAKXKC O XMMHUYCCKUX PCAKLUAX, HUX
CYIIHOCTU MW 3aKOHOMCPHOCTAX IMPOTCKAHHA HOIOJHACTCA B KypcCax 10 u 11 xiaccoB djIEMEHTaMH COACPpIKaHuA, UMCIOIIUMUA KYJII)TypOJIOFI/I‘IGCKI/Iﬁ u
IPUKIAJAHON XapakTep. DTHU 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSA3M XUMHUM C JPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B M103HABATEIbHON U
MPAKTUYECKOH JEATeIbHOCTH YeJIOBEKa, CHOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K IPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHHIH
XMMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYMMBIX POOJIeMax, CBI3aHHbBIX ¢ XUMHEH, KpUTUYECKH OCMBICITUBATh
MHGOPMALIMIO U IPUMEHATh €€ AJs TOINOJHEHUs 3HaHUM, pellleHHs] MHTEIUIEKTYaJbHBIX M JKCIIEPUMEHTAIbHBIX MCCIIEOBAaTEbCKUX 33/1ad. B menom
coJiep’kaHue yuyeOHOro npeamera « XuMus» JaHHOTO YPOBHS U3YUYE€HUs OPUEHTUPOBAHO Ha (hOpMHpOBaHHUE Yy 00YUaOLIUXCSI MUPOBO33PEHUYECKONH OCHOBBI
IUTs1 TOHUMaHUs PHIIOCOPCKUX UACH, TAKMX KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHMUECKOTO U OPTaHWYECKOTO MHUPa, 00YCIOBICHHOCTh CBOMCTB BEILIECTB
WX COCTaBOM M CTPOEHHEM, MO3HABAa€MOCTh NPHUPOAHBIX SBIECHUN MyTEM OSKCHEPUMEHTa U PELIeHHs] MPOTUBOPEUHMH MEXIY HOBBIMH (pakTamMu U
TCOPCTUYCCKUMU MPCAIIOCBIIKAMH, OCO3HAHHE POJIM XMMHUHU B PCHICHUN IJKOJOTMYCCKHX HpO6J'I€M, a TaKXe np06neM C6epe)KCHI/I$[ SHEPTCTUUCCKHUX
PECYpPCOB, ChIPbSI, CO3/IAHUSI HOBBIX TEXHOJIOTUH U MATEPHUAJIOB.

B muiane pemeHust 3agad BOCIIUTAHMSA, PA3BUTUS M COLMANM3ALMU OOYYAIOLIMXCS MPHUHITHIE MPOTPaMMOM MO XMMHHU MOAXOJBI K OINpPEIeICHUIO
COJZIepKaHUsl U TIOCTPOEHUS MpeaMeTa IperycMaTpuBalOT (OPMUPOBAaHHE YHUBEPCAIbHBIX YUEOHBIX JeHCTBHH, MMeEIOIUX 0a30BO€ 3HAuEHHUE IS
Pa3NUYHBIX BHUJIOB JEATEIbHOCTHU: pEIIeHUs MNpodieM, IMOHMCKa, aHajiu3a W o0paboTku HH(POpMAIUM, HEOOXOMUMBIX JJsi NPUOOPETEHHUs OIbITa
MPAKTUYECKON U UCCIIE0BATENBCKOM JeSITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUH.

B mpakTtuke mpernonaBaHus XMMHH KaK Ha yYpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, TaK W Ha YPOBHE CPEIHEro oO0Iero oOpa3oBaHUs, MpH
OTIPEJICIICHUH COJEPIKATEIBHON XapaKTePUCTUKU IeNiel M3ydeHHs TMpenMeTa HaIlpaBICHHEM IEPBOCTEIIEHHONW 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS
q)OpMI/IpOBaHHe OCHOB XHMHUYECKOH HAayKH KakKk objacTu COBPCMCHHOI'O €CTCCTBO3HAHUA, HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU 4YCJIIOBEKA M KaK OJHOI'0 U3
KOMITOHEHTOB MHPOBOW KyJbTyphl. C METOAMYECKOH TOYKM 3pEHHS TAaKOH IOAXOA K ONpPENENCHUIO IIeJeld W3y4deHUs NpeaMeTa SBISIETCS BIIOJIHE
OIlpaBAaHHLIM.



CoracHO JaHHOW TOYKE 3pEHHUSI TIIaBHBIMU IEJISIMU U3YYCHHS TipeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBasitoTcst:

e (opMHUpPOBaHHE CHCTEMbl XUMHUECKUX 3HAHMH KaK Ba)KHEHIIEH COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOIl JexKar
KJIFOUEBbI€ TMOHATHA, (yHIAMEHTaJbHbIE 3aKOHBI M TEOPUU XUMHH, OCBOCHHUE f3bIKa HAYKH, YCBOEGHHE W MOHUMAHHUE CYUIHOCTU JIOCTYIHBIX
000011eHIIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIIEHUE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHUpPOBaHME U PA3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX IMO3HAHMS BEIIECTB U XUMHUYECKUX PEaKLUi, HEOOXOIUMBIX Ui IPHOOPETeHHUS
YMEHHI OPUEHTUPOBATHCA B MUPE BEILIECTB U XUMUYECKUX SIBJICHUHN, UMEIOIIUX MECTO B IIPUPO/JIE, B IPAKTUYECKOM U TOBCEITHEBHOI JKU3HU;

® Da3BUTHE YMEHHH U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM M OOBSCHEHHEM XMMHUECKOTO HKCIEPUMEHTa, COOMIOACHUEM MpaBHIl
0e30MmacHOro O0OpaIIeHHS ¢ BEIICCTBAMH.

Hapsiny ¢ atum, conepxaTenibHas XapakTepUCTUKaA L€ U 3ajad U3ydeHHUs IpeaMeTa B MPOrpaMMe 10 XMMHHM YTOUYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMHU NPHUOPUTETAMH B CHCTEME CpedHero oodiero odpazoBanusa. CerofHs B MpernojaBaHUM XUMHH B OOJbIIEH CTEleHH OTAAETCS
MPENoYTeHNE MPAKTHUYECKONH KOMIIOHEHTE COJIep>KaHusl 00y4eHHs, OpUEHTUPOBAHHOM Ha MOATOTOBKY BBIMTYCKHHMKA O00IIe00pa30BaTeIbHON OpraHU3aIii,
BJIQ/ICIOIIETO HE HAOOPOM 3HAHMM, a PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU U YMEHHSIMH aKTUBHOTO MOTYYCHHs 3HAHUHN U TMPUMEH CHUS X
B peaNIbHOM JKU3HU JUIA PEIICHUS IPAKTHUECKUX 3a/1a4.

B cBsI3u ¢ 3TUM NpU U3y4YEHUHU IIpeaMeTa «XUMUS» TOMUHHUPYIOIEe 3HaUCHUE IPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanranus oOydarolMXCsl K YCIOBUSM JUHAMHYHO Pa3BUBAIOLIETOCS MUpPA, (OpMHpOBAHME MHTEIUIEKTYalIbHO Pa3BUTON JIMYHOCTH, FOTOBOHM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIbHOMY IPHHSITHIO T'PAMOTHBIX PEIIEHWH B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsIX, CBSA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

¢dbopmHpoBaHHE y OOYYaIOLIMXCS KIFOUEBBIX HABBIKOB (KITIOUEBBIX KOMIIETEHIIM), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYEHHUE NI Pa3IMYHBIX BHUJIOB
NeSTeNbHOCTH: pPELIeHUsl MpoOsieM, MOMCKA, aHanu3a M 00paboTkM MH(OpMAIUM, HEOOXOIUMBIX IJIsi NMPHOOPETeHUs OMbITa JESATEIbHOCTH, KOTOpas
3aHUMAaeT BaKHOE MECTO B MMO3HAHUU XMMUH, a TaK)Ke JJIs OLIEHKU C MO3ULMHA IKOJIOTHYECKO 0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX
IIPOLIECCOB HAa OPraHU3M 4Y€JI0BEKa U IPUPOAHYIO CPELLY;

pa3BUTHE TO3HABATENIbHBIX WHTEPECOB, HHTEJUIEKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH O0OydarolmuXcs: CIOCOOHOCTH CaMOCTOSITEIbHO
MpUOOpPETaTh HOBBIE 3HAHUS 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMHU OTPEOHOCTSIMU, UCIIOJIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIIS
MOKCKA U aHajIn3a y4eOHOHN 1 Hay4YHO-TIONYJIApHONU HH(OPMAaLU XUMUYECKOTO COACPHKAHMS;

(dbopMHpOBaHHE U Pa3BUTHE y OOYYArOMIMXCS ACCOLMATHUBHOTO W JIOTMYECKOTO MBIIUIEHUS, HAOII0AaTeNTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0OCOOEHHO HEOOXOMMBI, B YACTHOCTH, IPU TUIAHUPOBAHUU U MPOBEJACHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE y O0YYarOUUXCsl YOeXKAEHHOCTH B TYMAHUCTHUECKOW HANpaBIIEHHOCTH XMMUH, €€ BaXXHOH pOJM B pelIeHHH TI00albHBIX Mpobiem
palMoOHAIBFHOTO MPUPOIOIIONB30BAHMS, MOTOJIHEHHUS] YHEPreTHUECKUX PECYPCOB M COXPAaHEHHs NMPHUPOJHOTO PaBHOBECHUS, OCO3HAHMSA HEOOXOAMMOCTH
Oepe’KHOr0 OTHOLIEHUS K MPHUPOJIE U CBOEMY 3/10pPOBBIO, a TAK)Ke NMPHUOOPETEHUS ONbITA UCTIOIb30BAHUS MOJYYSHHbBIX 3HAHUN JJIs1 IPUHATHS IPaMOTHBIX
pelIeHui B CUTYyalUsIX, CBI3aHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B ydeOHOM mutane cpemHero oOImiero oOpa3oBaHUs NpeaMeT «XHMHs» 0a30BOr0 YpOBHS BXOAHWT B COCTAaB MPEAMETHON oOmactu «EcTecTBeHHO-
Hay4YHBIE TPEIMETHI».



OO6miee 4rciio YacoB, OTBEAEHHBIX /I M3YUYCHHsI XUMUH, Ha 0a30BOM YpOBHE CpeliHero oOmiero oOpazoBaHusi, cocTaBisieT 68 yacos: B 10 kimacce —
34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezenio).

COJEP)KAHUE OBYYEHUA
10 KIIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMUHH

[Ipenmer opraHuyeckoil XMMuUHU: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYEHHE B IIOJIyUEHUM HOBBIX BELIECTB M MarepuaoB. Teopus CTpOCHHUS
opranuyeckux coenuHeHudt A. M. bytnepoBa, €€ ocHOBHBbIE MOJOKeHUs. CTpyKTypHBIE (OPMYIbI OpraHMYECKHX BeliecTB. ['oMonorus, uzomepus.
XUMHUYECKasi CBSI3b B OPraHUUECKUX COCUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBienne o kiacCU(pUKALMU OpPraHUYECKUX BemiecTB. HoMeHKIaTypa OpraHMYeCcKHX COCIMHEHHH (cucTeMaTHdecKas) U TPUBUAIbHbBIE
Ha3BaHUs BAXKHEUIINUX NPEICTaBUTEIICH KJIACCOB OPraHUYECKHUX BEILIECTB.

DKcrepuMeHTaJIbHbIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 00pa3laMi OpraHMYeCKHUX BEIECTB U MaTepualaMy Ha UX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJ] OPraHMYECKHX BEIECTB, HAOJIIOJEHUE M ONHCAHUE JEMOHCTPALMOHHBIX ONBITOB MO IMPEBPALICHUIO OPraHUYECKHUX
BEIIECTB IPU HarpeBaHUH (IUIaBJICHNE, OOYTIMBAaHUE U TOPEHHE).

Yraesonopoabl

AJKaHBI: COCTAaB M CTPOCHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — MPOCTEHIINe MPeACTaBUTENN ATKaHOB: (PU3MUYECKUE U XUMHUECKUE CBOMCTBA
(peaxiuu 3aMeIIeHusl ¥ TOPEHNUs1), HaX0XKJICHUE B IPUPOJE, MOTy4YeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUN psAJl. DTUIIEH M NPONMIIEH — MPOCTEeHINe MPeCTaBUTENN alKEeHOB: (PM3NYECKHEe M XMMHUYECKHE
CBOMCTBA (peakLMU THAPUPOBAHMSI, TaJIOT€HUPOBAHUS, THIPATAIIH, OKHCICHNS U MOJIMMEPU3allnH ), IOJTyYeHUE U TPUMEHEHHE.

Anxaguensl: OyramumeH-1,3 u MerwnOyramuen-1,3: cTpoeHWe, BaKHEHIIHE XWMHUYECKHE CBOWCTBA (peakmusi moymMepu3anuu). [lomyuenue
CUHTETUYECKOTO KayyyKa U PE3UHBI.

ATJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psifi. AIETHUIEH — MPOCTEHINHMA MpeACTaBUTENIh AJIKHHOB: COCTaB, CTPOCHHUE,
¢bu3nyuecKkre U XMMHUYEeCKHe CBOMCTBA (peakliuy THIpUPOBaHUS, FaOr€HUPOBAHMSI, THApATAIlH, TOPEHUS] ), TOTyYeHHE U IPUMEHEHHUE.

Apensl. benson: cocras, cTpoeHue, pU3NYECKUe U XUMUYECKHE CBOMCTBA (PEaKMy raJOreHMpOBaHUs U HUTPOBAHUS), IOJyYeHHE U IPUMEHEHHE.
Tonyon: cocmag, cmpoenue, gusuyeckue u Xumuyeckue ceoucmea (Peakyuu 2aio2eHuposanus U HUMpo8aHus), noiyyenue u npumenerue. TOKCUUHOCTh
apeHOB. [ eHeTnueckas cBA3b MEXy YIIEBOJAOPOAAMH, IPUHAJIEKAIMMY K Pa3JIUYHBIM KJIacCaM.

[TpupoaHble UCTOUYHUKHU YrieBoaopoaoB. IIpuponusiii ra3 u nomnytHele HedTsHbIE ra3bl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTKu
He(TH: MEPETOHKA, KPEKUHT (TEPMUUECKUH, KaTaTUTUYECKHii), mupoiu3. [IpoayKTel mepepaboTKku HEPTH, UX IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.
KameHHbI#1 yrosib 1 NpoIyKThl €ro nepepadboTKu.



DKcrepuMEHTAIbHbIE METObl M3YUYEHUS BEIIECTB U MX MPEBPALICHUI: 03HaKOMIIEHHE ¢ 00pa3laMH IUIacTMAacC, KayuyKOB U PE3UHBI, KOJUIEKIIMU
«Hed1p» 1 «YTroaby», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEICHUE MPAKTUYECKOW PabOThI: MOJyYeHHUE dTUJICHA U
M3Y4YEHUE €ro CBOMCTB.

Pacuérnsie 3anaun.

Bbruuciienus mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEéMa, KOJIMYECTBA MCXOTHOTO BEIECTBA WIJIM MPOAYKTa PEAKIHU 1O M3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UJIH MPOAYKTOB PEAKIIHH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOI M 3TaHOI: CTPOEHUE, (PU3NYECKHEe M XMMHUYECKHE CBONCTBA (pPEakLUUU ¢ aKTMBHBIMM METaJUIaMH,
raJJOreHOBOJIOPOJIaMH, TOpPEHUE), IpUMEeHeHne. BogopoaHble CBA3U MEXy MOJEKyJIaMU COUPTOB. J(eficTBUE MeTaHOIa U 3TaHOJIa HAa OPraHU3M YellOBeKa.

MHoroaToMHble CHUPTHL. OTUICHIVIMKONb M TJHULIEPUH: CTpOEHHE, (U3NYECKHEe U XUMHUECKHE CBOMCTBA (B3aMMOJEHCTBHE €O HIETOYHBIMU
MeTaJulaMH, KaueCTBEHHAs peakysi HAa MHOIOaTOMHbIE CIUPTHI). JleficTBHE Ha opraHu3M uyesioBeka. [IpumMeHenue riuuepruta U STUICHIIIUKOISL.

deHou: cTpoeHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUe cBoiicTBa. TokcuaHocTh (eHoma. [Ipumenenune gpenona.

Anpaerunipl U kemonsi. @OpMabIETH, alleTaNbAETHA: CTPOEHUE, (PU3NUECKHe U XUMUYECKUE CBOWCTBA (peakliMi OKUCIIEHUS U BOCCTaHOBJICHMUS,
KAauyeCTBEHHbBIE PEAKIINH ), IOJTYyYEHHE U IPUMEHEHUE.

OaHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAsI U YKCYCHAsI KUCIIOTBI: CTPOEHHE, (PU3MUECKHE U XMMUUECKUE CBOMCTBA (CBOICTBA,
oblye A8 Kjacca KUCIOT, peakuus 3Tepudukanuu), noiydyeHue u npumeHeHue. CTeapuHOBas M OJEUHOBAs KHUCIOTHI KaK IMPEICTABUTENIM BBICLIMX
KapOOHOBBIX KUCIIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOLIIEe AEHCTBHE.

Crnoxsble 3(Upbl Kak MPOU3BOAHBIE KApOOHOBBIX KHCIOT. ['miapomus cinoxubX 3¢upoB. XKupsl. I'maponu3 xupos. IlpuMeHeHue XKHUpOB.
buonoruueckas poib )KUPOB.

VYrneBoabl: cocTaB, Kiaccu(uKalus yrieBoJoB (MOHO-, TU- U TOJUcaxapuabl). [ 1r0ko3a — mpocTeimnii MOHOCaxapHua: 0COOEHHOCTH CTPOEHUs
MOJIEKYJbI, (pU3MYECKHe U XMMUYECKHEe CBOMCTBa (B3aumojeiicTBue ¢ ruapokcugoMm meau(ll), okucnenne aMmmuadnbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, Op0KEHHE TJIIOKO3bI), HAXO0KIEHUE B IPUPOJE, TPUMEHEHUE, Ouonornyeckas poib. @orocunte3. OpykTo3a Kak U30Mep TIFOKO3bI.

Kpaxman u nemironosa kak npupoasie noauMmepsl. CTpoeHHe Kpaxmaiia U 1ejuo103bl. dusnueckue u XMMUUYECKre CBOMCTBA KpaxMaia (THIpOoIu3,
KauyeCTBEHHAs pEeaKIMsl C HOJIOM).

DKcIepUMEHTaIbHbIE METOJIbl M3YYEHHUsS BELIECTB M MX MpEeBpallleHHi: MpoBeAeHUE, HAOJIOJeHHEe U OMHCAHUE JIEMOHCTPAIMOHHBIX OIBITOB:
TOPEHHE CIIMPTOB, KAUYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIIUPTOB (OKHCIIEHUE 3TaHosia oKkcuaoM Meau(1l)), MHOroaToMHbIX CMPTOB (B3aUMOJIEHCTBUE
rnunepuHa ¢ ruapokcuom meau(ll)), anpaerunoB (OkuciIeHne aMMHAaYHBIM pacTBopoM okcuaa cepedpa(l) u ruppokcunom meau(ll), B3aumoaencTBue
KpaxMmasa ¢ H0JIOM), IPOBEICHHE MPAKTUYECKON paboThI: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Boruncnenus mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBA MCXOAHOIO BEIIECTBA WM MPOAYKTa peakUuu MO HU3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKILIUN).

A3oTcozepiKaliue OpraHu4ecKue COeIMHEHMSL.



AMMHOKHCIIOTBl Kak aM(OTepHbIE OpraHuueckue coeauHeHus. Puszndeckue M XUMHUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha MpUMepe TIJIHMIMHA).
buonoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTuabl.

benku kak npupoIHBbIE BBICOKOMOJEKYJSpHblE coeauHeHus. IlepBuuHas, BTOpUYHAs U TpeTHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOWCTBA
0€JKOB: TUAPONIN3, IeHATypalsl, KAUeCTBEHHBIE PEAKIIUU Ha OJIKHU.

DKcIepUMEHTaIbHBIE METO/IbI N3YUEHHS BELIECTB U MX MPEBPAILCHHIA: HAOII0ACHNE U OIMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaLus OCIKOB
[P HAarpeBaHUU, IBETHBIC PEAKINH OCIIKOB.

BrICcOKOMO/IEKYJISAPHBIE COCAUHEHHUS

OcCHOBHBIE NOHATHS XUMHHM BBICOKOMOJIEKYJSIDHBIX COCIUHEHHMI: MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb IOJIMMEPU3ALMH, CPEIHS
MoOJIEKYJIsIpHast Macca. OCHOBHBIE METO/Ibl CHHTE3a BEHICOKOMOJIEKYJISIPHBIX COCIMHEHUN — ITOJIMMEPU3aLis U MOJIMKOHICH AL,

OKCIIepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BELIECTB M WX IPEBpAIlEHHI: O3HAKOMIIEHHWE ¢ 00pa3lamMHu HPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpenMeTHbIe CBS3U.

Peanuzanusi MEXINpeAMETHBIX CBA3€M MPU M3y4EeHUM OpraHudeckoid xumuu B 10 Kiacce OCYyIIECTBISETCS uYepe3 HMCIOJIb30BAaHUE Kak OOLIMX
€CTECTBEHHO-HAYUYHBIX IIOHATHN, TaK U IIOHATUHN, ABIISIOIIMUXCA CUCTEMHBIMU JUISl OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmrre ecTecTBEHHO-HAYYHBIC TIOHATHS: SBICHHE, HayYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHAIHM3, CHHTE3, KIacCU(PUKAIM, NEPUOTUIHOCTS,
Ha0JI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJICIINPOBAHHE.

®dusnka: Mmarepusi, SHEprus, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, SHEPreTHMYECKHil ypOBEHb, BEILECTBO, Tel0, 00BEM, arperaTHOe COCTOSHUE
BEIIECTBA, (pU3MUeCKue BETMUNHBI U €TUHHIIBI UX U3MEPEHHUS.

buonorus: knerka, opranusM, ouocdepa, oOMeH BEIECTB B OpraHusme, (poTocuHTe3, OMOJIOrMYECKH aKTUBHBIE BellecTBa (O€NKH, YriaeBOAbl, KHUPHI,
(bepMeHThI).

I'eorpadusi: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMIAEMBbIE, TOIINBO, PECYPCHI.

TexHomorus: NUILEBBIE IPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHTAHMS, MOIOIIUE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE IIpEeraparsl,
MaTrepHuabl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMUU

XuMUYECKU# 37eMEeHT. AToM. SIpo aToMa, H30TOMbI. DICKTPOHHAsE 000J10YKa. DHEPreTHUECKUE YPOBHH, MTOIyPOBHU. ATOMHBIC OpOUTANIH, S-, P-, d-
anemMeHThl. OCOOCHHOCTH paclpeiesICHUsT JIEKTPOHOB MO OPOUTANIIM B aTOMaxX SJEMEHTOB TMEPBBIX YETHIPEX MEPHOMIOB. DJIEKTPOHHAS KOHUTYpAIUs
aTOMOB.

[Tepuonnueckuit 3akoH u I[leprognyeckas cucrtema xumudeckux aemeHToB JI. 1. Menneneera. CBs3b mepuoanveckoro 3akoHa u [lepuonnueckoit
CHUCTEMBbI XUMHUYECKHUX AieMeHTOB [[. . MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIESCTB MO TPYMIaM U MeproaaM. 3HaueHHEe ePUOANIECKOTO 3aKOHA B Pa3BUTHH HAYKH.



Crpoenue BemecTBa. XUMHUECKas CBsI3b. BUIbl XUMUYECKOM CBSI3U (KOBaJeHTHAs HETIOJSIpHAs U MOJIApHAs, MOHHAsA, MeTaindyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHON XMMHUYECKOUW CBSi3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). Bomopoanas cBsa3b. BaneHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI U AHUOHBI.

BemiectBa MOJIEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHMS. 3aKOH MOCTOSHCTBA COCTaBA BEIIECTBA. THUIbI KPUCTATMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cuctemax. IcTUHHBIE U KOJUTOMAHBIE pacTBOPHI. MaccoBasi 10151 BELIECTBA B paCTBOPE.

Krnaccudukanus HeopraHMYecKHx coenuHeHud. HoMeHklaTypa HEOpraHMYeCKHWX BeliecTB. [ 'eHeTHuecKas CBsSI3b HEOPTaHMYECKHX BEIIECTB,
MIPUHAUISKAIIUX K PA3JIMYHBIM KJIACCaAM.

Xumunueckas peakuus. Kinaccudukanus XMMUYECKHX peaklnii B HEOPraHUYECKOW M OpraHMYecKOW XMMHUHU. 3aKOH COXPAHEHMS MacChl BEILECTB,
3aKOH COXPaHEHUs U MPEBPALLECHUS SHEPTUHU IPU XUMUYECKUX PEaKLUSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pazNu4HbIX (akTopoB. OOparumble peakiuu. XuMHYecKoe paBHoBecue. DakTOpbl, BIUSIONIUE Ha
COCTOsIHME XuMH4ecKoro pasHoBecus. [Ipuanun Jle Hlarense.

OnektponuTryueckas auccounanus. CuiabHbIe U caadbie AIeKTPoauThl. Cpesia BOJHBIX PACTBOPOB BEILIECTB: KUCasi, HEUTpalbHas, IIEIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKCnepuMEHTAIbHBIE METOJIbI U3YyUEHHUS BEILECTB M MX MPEBpalleHH: feMoHcTpaius tabnui «[lepuoanueckas cuctemMa XUMHUYECKUX JIEMEHTOB
J. W. MengeneeBa», M3ydyeHHE MOJENEH KPUCTAUIMYECKUX PEHIETOK, HAOMIOJEHHWE M OINKCAaHUE JEMOHCTPALMOHHBIX M JIaOOPATOPHBIX OIBITOB
(pa3znoxeHue nepokcuaa BOAOpOAa B MPUCYTCTBUU KaTaIU3aTopa, OMPENEICHUE CPeIbl PAaCTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO MHIAUKATOPA,
peaxkiuu HOHHOTO OOMeHa), IPOBECHHE MPaKTUYeckoi paboThl «BriusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XMMHUECKON peaKIIum.

Pacuérneie 3amaymn.

Pacuétel Mo ypaBHEHUSIM XUMUYECKUX PEAKIUN, B TOM YUCJIE TEPMOXUMHUYECKHE PACUETHI, paCUEThI C UCIOJIB30BAHUEM TOHSATHS «MaccoBasi JAOJs
BEILIECTBAY.

Heopranunueckasi xumust

Hemeramnsl. [Tonoxxenune nemeramioB B [lepuonuueckoit cucreme xumuueckux siaemeHToB JI. M. MeHneneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
dusnyeckre CBOMCTBA HEMETAILIOB. AJUTOTPOIHSI HEMETAIIIIOB (Ha MpUMepe KUCIIOPoa, cephl, pocdopa u yriaeposa).

XUMHUYECKHE CBOWMCTBA BaKHEHIIMX HEMETauIOB (TaloreHoB, cepbl, a3ora, ¢ocdopa, yriepona U KpeMHHs) U HX COCIUHEHHUH (OKCHIOB,
KHUCJIOPOJICOACPKAITUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IpuMeHeHne Ba)KHEUIINX HEMETAJIOB U UX COCTUHEHUH.

Mertannsl. [lonoxxenue metamnoB B [lepuoaudeckoii cucteme xumudeckux siaemMeHToB Jl. . MenneneeBa. OCOOEHHOCTH CTPOCHUS AIEKTPOHHBIX
00o00uek aToMoB MeTauioB. O0IHMe Gpu3ndeckue CBoMcTBa MeTauioB. CIUTaBbl METAJUIOB. DJIEKTPOXUMUYECKHUN Pl HATPSHKECHUH METAJUIOB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIOB (HATPUMA, KaJIUW, KaJIbIIUA, MarHUi, ATIOMAHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHN.

O61ue cnocoObl moxydeHus: MeTauioB. [IpruMeHeHue MeTauioB B ObITY U TEXHHKE.



OKCIIepUMEHTAIbHbIE METOJbl U3YyYEHMsI BELIECTB M MX IPEBpAILEHUI: M3ydyeHue KoJuleKuuu «MeTaulbl M CIUIaBbl», 0Opa3loB HEMETaJIOB,
pelleHre SKCIIEPUMEHTANIBHBIX 33/1a4, HA0JI0/ICHUE U ONMCAaHUE AEMOHCTPALMOHHBIX U J1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TMIPOKCUAA AIFOMUHUS
C pacTBOpaMH KHUCJIOT U ILeJI0ueli, KAUeCTBEHHbIE PEAKLIMU Ha KATHOHBI METAJIOB).

Pacy€rHble 3anaun.

Pacuérsl Macchl BemecTBa Wil 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce MM O00bEMY OJHOTO M3 YYAaCTBYIOUIMX B PEaKIHH
BEIIECTB, pacuéThl Macchl (00bEMa, KOJMUECTBA BEUIECTBA) MPOJYKTOB PEAKIUH, €CIIM OJJHO M3 BEIIECTB UMEET IPUMECH.

XuMHus U KU3Hb

Ponp xumuu B oOecredeHnu 3KOJIOTMYECKOM, SHEPreTUYecKOM M MUIIeBON 0€30MacHOCTH, Pa3BUTUM MeIULMHBL. [loHATHE 0 HaydHBIX MeTolax
IIO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIUH.

IIpencraBnenus o0 0OIMX HAYYHBIX PUHLUIAX POMBIIUIEHHOTO OJY4YEeHUs BXKHEHIINX BELIECTB.

YenoBek B MHMpe BEUIECTB U MATEPUAIOB: Ba)KHEHIIME CTPOMUTEIbHBIE MaTEpHalibl, KOHCTPYKLIMOHHBIE MaTEpHalibl, KPaCKH, CTEKIO, KEpaMHUKa,
MaTepuabl 1Ji EKTPOHUKY, HAHOMAaTepUasbl, OpfaHUYECKUE U MUHEPAJIbHbIE Y0OPEHHUS.

XuMHs U 340pOBbE YENOBEKa: IMpaBUiia UCIIOJIb30BaHMsl JIEKAPCTBEHHBIX IIPENapaToB, MpaBuiia 0€301acCHOr0 MCIOJIb30BaHUs MPENnapaToB ObITOBOM
XUMHHU B IOBCEAHEBHOM )KU3HU.

MexnpenMeTHbIe CBS3U.

Peanunzanus MeXInpeIMEeTHbIX CBsI3€H MpU M3ydyeHUM OOIIed M HeopraHuueckoi Xxumuu B 11 Kilacce OCyIIeCTBISETCS 4Yepe3 HMCIOJIb30BaHHE Kak
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK ¥ MOHATUH, ABISIOMIMXCS CUCTEMHBIMHU JJIS1 OTAETIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1u11e ecTeCTBEHHO-HAYYHbIC MOHATHS: HayYHbIH (haKkT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CUHTE3, KJIaccu(uKalus, NepuoAnYHOCTb, HaOII0JICHHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHNE, N3MEPEHUE, SBIICHUE.

®duszuka: mMarepus, SHEpIrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, W30TOI, PaJMOaKTUBHOCTb, MOJIEKYJa, SHEPIeTUUYECKUN YpPOBEHb,
BELIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3HMUECKUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIINBO, PECYPCHI.

TexHonorus:: XUMUYECKasi MPOMBIIIEHHOCTh, METAJLTypIusi, MPOU3BOACTBO CTPOUTEIbHBIX MAaTEPUANIOB, CEIbCKOXO3HCTBEHHOE MPOU3BOJACTBO,
MUILIEBasi MPOMBIIUICHHOCTh, (papMaleBTU4YecKas MPOMBIIUIEHHOCTh, MPOM3BOJCTBO KOCMETHYECKHX IpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEPUAJIOB, AIEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 10 XUMHUHN
HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATDI
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOCHHS OOYYalOIIMMUCS MPOrpaMM CpPEAHEro OO0IIero o0pa3oBaHUs (JIMUYHOCTHBIM,
MeTanpeMETHBIM U IpeAMETHBIM). HayuHo-MeToamaeckoil OCHOBOM 1St pa3pabOTKHU INIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS ITPOTPAMM CPEIHETO OOIIETo
00pa30BaHMs SIBISIETCS CUCTEMHO-AESITETbHOCTHBIN MOAXOI.



B cooTBercTBUM € CHUCTEMHO-AEATEIBLHOCTHBIM IMOAXOAOM B CTPYKTYpE JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MpeaMmeTa «XUMHUS» Ha YpOBHE
cpenHero o6iiero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOINUE:

OCO3HaHHE 00YYaAIOUTUMUCS POCCUICKON IPa)1aHCKON UICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH M CaMOOIIPEIETICHHIO;

HaJU4Y1e MOTUBAIIUU K O0YUEHHUIO;

LEeJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKJEHUU JTUYHOCTU HA OCHOBE KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TpaaulMi 0a30BOM HAyKH
XUMHH,

TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS B CBOCH JEATEIBHOCTH I[EHHOCTHO-CMBICIIOBEIMH YCTAHOBKAMH, MPUCYITUMHU
L[EJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHusl;

HaJIM4Yue TMPaBOCO3HAHUS SKOJIOTHUYECKON KYJIbTYpPhI U CIIOCOOHOCTU CTaBUThH L€ U CTPOUTH KU3HEHHBIC MJIaHBI.

JlnuHOCTHBIE pe3ynbTaThl OCBOCHUSI MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOIl M BOCHHUTATEIHHOU JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU W HJeallaMU POCCHUICKOTO TPakJIaHCKOTro OOIIecTBa, MPUHSATHIMHU B
o0IIecTBe HOPMaMHU W TIPAaBHJIAMU TTOBEJCHUS, CIIOCOOCTBYIOIIMMHU MPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHS» OTPaxaroT CHOPMHUPOBAHHOCTH OIbBITA IMO3HABATEIBHOM M MPAKTHUYECKOW NEATEIbHOCTH
00yJaromuXcsl 1Mo peaan3aliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIMTAHHUSA:

0CO3HaHUs 00YUYaAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U TIPAaBOMOPSIKY;

MPEACTABICHUS O COLMATIBHBIX HOPMaxX U MPaBUJIaX MEXINYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAEATEIbHOCTH MPH CO3JAaHMU YYE€OHBIX MPOEKTOB, PEIICHWH YUeOHBIX W TMO3HABATENbHBIX 3ajad,
BBITIOJIHEHUH XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI IPYTUX MPH aHATIM3€ PA3JINYHbIX BUJIOB YU€OHOH JACSATEIHHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OT€UYECTBEHHOW XUMUU;

YBaXEHHUS K TPOIIECCY TBOPYECTBA B 00JIACTU TEOPUM W TMPAKTHUYECKOTO MPUMEHEHHS XUMHHU, OCO3HAHMS TOTO, YTO JOCTIKCHHSI HAayKU €CTh
PE3yNbTaT AMUTENbHBIX HAOMIOIEHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

WHTEpeca W TMO3HABATEIHHBIX MOTHBOB B TMOJIYUEHHH U TMOCIEAYIOIIEM aHanu3e HHQOpMAMH O MEepPEAOBHIX JTOCTHKEHHUSIX COBPEMEHHOMN
OTEUECTBEHHOU XMMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBE/ICHMS;

CIIOCOOHOCTH OIIEHWBATh CUTYAIlMH, CBSI3aHHBIE ¢ XUMHUUYECKUMU SIBICHHUSIMH, U MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOPAIBLHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE U MOCTYNKU CBOMX TOBApHILEH C MO3MIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUI
3TUX MOCTYIKOB;



4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS LIEHHOCTEN 3J0pOBOro U 0e30macHOro oopasa >KU3HH, HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

co0Ir0IeHHS TTpaBUIl 0€30MMacHOT0 OOPAIIEHHUS C BEIIECTBAMU B OBITY, TOBCEHEBHOM KU3HU U B TPYIOBOH JEATEIBHOCTH;

IMOHUMAaHHWA HCHHOCTHU INpaBUJI MHAWBUAYAJIBHOI'O W KOJUICKTHBHOT'O 6630HaCHOI‘O MOBCACHHUA B CUTyallUAX, YIpOXaromuX 3J0POBbIO WU KHU3HH
JTIIOJICH;

OCO3HAaHUs NOCIEACTBUM U HENPUATUS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB, KypEeHHUS);

5) TpyaoBOro BocniuTaHUSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEA0BAaTEIbCKOM AEsTeNbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JPYrHX BHUAAX
NeSITeNIbHOCTH;

yCTaHOBKU Ha aKTUBHOE y4acTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COIMAIbHOMN HAMPaBICHHOCTH (B paMKaX CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUEHHIO IPOECCHl pa3IMuHOro poJia, B TOM YMCIIE HA OCHOBE IMPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBAXKEHUS K TPYLY, JIIOJSAM TPyAa U PE3YIbTaTaM TPYJIOBOM JEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIMBHIYaJbHON TpaeKTOpHH oOpa3oBaHUs, Oyaymiei nmpodeccuu U peann3anuyd COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIIeCTBa;

6) 3K0JI0rMYeCcKOro BOCIMTAHMS:

HKOJIOTHUECKH 1EI€CO00Pa3HOr0 OTHOLIEHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HH Ha 3eMII€;

MOHUMAaHUS TI00ATBHOTO XapaKTepa HKOJOTMUYECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHHME MPUPOTHOW M COIUATBHON
Cpelibl;

OCO3HaHUuA HCO6XOI[I/IMOCTI/I HCIIO0JIb30BaHUA I[OCTI/I)KCHI/Iﬁ XUMHHU OJId PEIICHHA BOIIPOCOB pAllMOHAJIBHOI'O IIPUPOAOIIOJIb30BaAHMS,

aKTUBHOTO HENPUSTHS ASUCTBUN, MIPUHOCALINX BPEJ OKpYXKaroIIel NpUpoIHON cpejie, YMEHHUs MPOTHO3UPOBATh HEOIArONPUATHBIE 3KOJIOTHYECKHUE
ITOCJIEICTBUS IIPEAIIPUHUMAEMBIX IEUCTBUHI U MPEJOTBPAILAT HX;

HaJIN4YHA Pa3sBUTOI0 SKOJOTMYCCKOI'0 MBIIJICHHA, 9KOJIOTHYECKOMN KYJIbTYPBI, OIIbITa ACATCIBHOCTH 9KOJIOTHYECKOH HAITPaBJICHHOCTHU, YMCHHA
PYKOBOJACTBOBATLCA MMHU B HOSHaBaTeHBHOﬁ, KOMMyHPIKaTI/IBHOﬁ nu COHI/IaJ'IBHOI\/II IPAKTHUKE, CIIOCOOHOCTH U YMCHHA aKTUBHO IMPOTHUBOCTOATH HUJACOJIOTHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU U OOIECTBEHHOM MPAKTUKH;

MOHUMAHUS CHEIU(PUKA XUMUHU KaK HAyKH, OCO3HAHUS €€ poiu B (OPMUPOBAHUU PAIMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
MMpEaACTaBICHUA 00 OKpyXaromeM MHPE KaK 0 CAWHCTBE IPUPOJbI M UYCIIOBCKA, B IIO3HAHWUW NPUPOIHBIX BaKOHOMepHOCTeﬁ U PpCHICHUU HpO6J’ICM
COXPAaHEHHUS IPUPOJIHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTM XHWMHUHU JJII COBPEMEHHOM NMBWIM3ALMU: B €€ T'YMaHHCTHUYECKON HAmpaBiIC€HHOCTH M Ba)KHOM poiu B
CO3JIJaHUW HOBOHM 0a3bl MaTepUAIBHOM KYJIbTYPBHI, PEIICHUU TI00ATBHBIX MPOOJIEM YCTOMYUBOTO PA3BUTHSI YETIOBEYECTBA — CHIPHEBOM, DHEPTETUUCCKOM,



MUIIEBOW U 3KOJOTHYECKOW O0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, OOECIEUYEHUU YCIIOBUH YCIEIIHOTO TPyAa U SKOJOTHYECKH KOMGOPTHOM >KHU3HU
Ka)KII0r0 4iieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: TOHHMMAaHHUSl CYIIHOCTHM METOJIOB TIIO3HAHHUS, HCIIOJIIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIIOJIb30BaTh TMOJydaeMbIe 3HAHMS IS aHAW3a W OOBSCHEHUS SBJICHHUN OKPYXKAIOMIETO MHPA W TMPOUCXOASIINX B HEM HM3MCHCHHI, YMEHHUS JENaTh
000CHOBaHHBIC 3aKTFOYCHUS Ha OCHOBE HAYYHBIX (DAKTOB M UMEIONIUXCS JAaHHBIX C [EIbI0 TOTYYCHHS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCTIOB30BATh XUMUYCCKUE 3HAHUS JIJISl PEUICHHSI POOJIEM B pEATbHBIX KU3HEHHBIX CUTYAI[UsX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKOM A TEIIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OOpPa30BaHHUIO M CaMOOOPAa30BaHMIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX chepax npodecCHOoHaATbHON AeITeTbHOCTH.

METAIIPE/IMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOSHHS YIeOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BKIIOYAOT:

3HAYUMBIC I (DOPMHPOBAHKSI MHPOBO33PCHHS OOYJAOIIMXCS MEKIUCIUIUIMHAPHBIC (MEKIPEIMETHBIC) OOIICHAYYHBIC MMOHSATHUS, OTPAKAIONIUE
I[EJIOCTHOCTh HAYYHOUW KapTHHBI MUPA U CIIeU(DUKY METOIOB TIO3HAHMS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPTHs, IBIICHUE,
MPOLIECC, CUCTeMa, Hay4dHbIi (hakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIeNOoBaHHe, HAOIIOJACHHE, U3MEpPEHUE, IKCIEPUMEHT U
Jpyrue);

yHHUBEpCalbHbIe YUeOHBbIC eHCTBUS (MTO3HABATENbHBIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), obecneuynBatonre GopMupoBaHrue (GpyHKIIHMOHAIBHON
TPaMOTHOCTH ¥ COIIMAIbHOM KOMITETEHITUU 00yYaroXCs;

CIIOCOOHOCTH 00YJArOIIUXCS UCIOJIB30BATh OCBOCHHBIE MEXKIMCIUILIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC YICOHBIC IEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCATbHBIMU YUY€OHBIMU TMO3HABATEIILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU
JICCTBUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a3oBble JIOrUYecKHe AeiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBAThH U aKTyaIH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OMpEeNeNATh LENU JeATEeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HUX JOCTHXKEHHS, COOTHOCUTBH PE3YNIbTaThl JIEATEIbHOCTH C MOCTaBJIECHHBIMHU
LETSIMU;

WCIIOIh30BaTh MPH OCBOCHUW 3HAHWN TPHUEMBI JIOTUYECKOTO MBIIUICHHS — BBIICNATH XapaKTepHbIE MPHU3HAKH TOHSITHH W YCTAaHaBIIUBATh X
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHSI 1711 OOBSICHEHHS OTJCIHHBIX (DaKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCU(UKAIINHU BEIIECTB M XUMHUYECKUX PEaKIIHil;

YCTaHABJIUBATh TPUUMHHO-CIIEACTBEHHBIE CBA3U MEKY U3y4aeMbIMH SIBICHUSIMH;



CTPOUTB JIOTUYECKHE PACCYKICHUS (MHAYKTUBHBIE, TEIYKTUBHBIE, 10 aHAJIOTMH), BBIABIATh 3aKOHOMEPHOCTH U MPOTUBOPEUMSI B PACCMATPUBAEMBIX
ABJICHUSIX, (POPMYJIMPOBATh BHIBOJIbI U 3aKJIFOUEHMUS;

IPUMEHATH B IPOLIECCEe MMO3HAHUS, HCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, IPEOOPa30BbIBATE MOAEIBHBIC MTPEJICTABICHHS —
XMMHAYECKHI 3HAaK (CHMBOJI) 3JIEMEHTa, XHMHU4YEcKas (GOopMyna, YpaBHEHHE XHMHUYECKOM pEeaKIMW — MpPU PEHICHWH YYeOHBIX IO3HABATEIBHBIX H
IIPaKTUYECKUX 3ajay, IPUMEHATh Ha3BaHHBIE MOJIECIbHBIC IIPEACTABICHUS JJI BbISIBICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aEeMbIX BEIIECTB U XUMUYECKHUX
peaKkuuid.

2) 6a3oBbIe HccieI0BaTebCKHE JeHCTBHUSA:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

(dbopMynMpoBaTh LEJINM W 3aJaud HUCCIEIOBaHMs, HCIOJIb30BATh IOCTABIEHHBIE M CAaMOCTOSTENIBHO C(OPMYIUpOBaHHBIE BOIPOCHl B KauyecTBE
MHCTPYMEHTA [TO3HAHUS M OCHOBBI J1s1 ()OPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUM;

BJaJIeTh HAaBbIKAMM CAaMOCTOSATENIBHOIO IJIAHWPOBAHUS M MPOBEAECHUS YUEHHYECKHUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HaOIIO/AaTh 3a
XOJIOM TIPOLIECCa, CAMOCTOSTENILHO TPOTHO3UPOBATH €T0 PE3YNbTaT, (HOpMyIupoBaTh 000OIIEHNST M BBIBOJBI OTHOCUTEIHLHO JOCTOBEPHOCTH PE3YIhTATOB
UCCIIEIOBaHMsI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpoieTaHHON padoTe;

NpUOOPETaTh OMBIT YYCHUYECKON MCCIIEAOBATEIBCKOW M MPOCKTHOM NEATENBHOCTH, MPOSBISATh CIOCOOHOCTh M TOTOBHOCTh K CaAMOCTOSITEIEHOMY
IIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IIO3HAHMSL.

3) paGora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHMKAX MH(OpMAIMM (HAy4YHO-TIOMYyJIIpHAas JUTEpaTypa XUMHUECKOTO COJep KaHHus, CIpaBOYHbIE MocoOus,
pecypcel VMIHTepHeTa), aHaNIM3MpOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (OPM MpenCTaBIE€HUS, KPUTUYECKH OLEHHMBATh €€ JOCTOBEPHOCTb U
HENIPOTUBOPEYNBOCTB;

(GbopMyNIMpOBaTh 3aMPOCHl U MPUMEHSTH pa3IMUHbIe METOJbI IIPHU MOUCKE U 0TOOpe MH(pOpMaLMK, HEOOXOAUMOM ISl BBIMIOJIHEHUSI YUEOHbIX 3aj]1a4
OIPENIEIIEHHOTO THUIIA;

MIPUOOPETATh OIBIT UCIIOJIb30BaHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO (pOpMY IpesicTaBiIeHus] HHPOopMaluu (CXeMbl, rpa@uKy, TuarpaMMbl, TaOJIUIbL, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3bIK B KayeCTBE CpPEJICTBA MpU paboTe ¢ XUMHUYECKOW HHpOpManuen: MpUMEHATh MeEXNpeAMETHble ((du3nueckue u
MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI, (hOpMyJIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATIIATHOCTH.

OgBnajgeHne yHHMBepCaJIbHBIMH KOMMYHHKATHUBHBIMH A€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYX/1aeMOW TeMbI B X0/1€ AMAJIOTa W/UIM JUCKYCCHM, BBICKA3bIBaTh UAEH, (POPMYyIHUpOBaTh CBOU MPEATIOKEHH S
OTHOCHTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a/auu;

BBICTYIIaTh C Mpe3eHTallel pe3yabTaTOB MO3HABATEJIbHON N1€ATEIbHOCTH, MOJYYEHHBIX CaMOCTOSTENIbHO HJIM COBMECTHO CO CBEPCTHUKAMHU MpU
BBITIOJTHEHUH XMUMHUYECKOTO AKCIIEPUMEHTa, NMPAaKTUYEeCKONW paboThl MO MCCIEI0BAHUIO CBOMCTB M3y4aeMBIX BEILECTB, peaJn3aluu yueOHOro IMpoeKTa U
(GopMynHMpOBaTh BBIBOABI 110 pE3yIbTaTaM MPOBEIEHHBIX UCCIEI0BAaHUN ITyTEM COTIacOBaHUS MO3ULMH B X0A€ 00CYX/IeHUS 1 0OMEHAa MHEHHSIMH.

OgyageHne YHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1€fiCTBUAMM:



CaMOCTOSITENILHO TIJIAHUPOBATh M OCYHIECTBIIATH CBOIO MO3HABATENbHYIO JI€ATEIbHOCTD, ONpeneiss e€ el U 3aJaul, KOHTPOJIUPOBATh U MO Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATh MpeiaraeMblii alrOpuT™M JEHCTBHI MpU BHINOJHEHHHM Y4YeOHBIX U HCCIIEIOBATEeNIbCKUX 3a/lady, BHIOMpaTh HamboJjee
3¢ deKTUBHBIN CIOCO0 UX pEHICHUS C YYETOM MOJyYeHHUsI HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

NPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTPaXKatoT:

c(OPMUPOBAHHOCTh MPEICTABICHUM O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, POJIM XMUMHHU B MO3HAHUU SBIICHUN
MPHUPO/BI, B (GOPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI JIMYHOCTH, €€ (HYHKIIMOHAIHLHOM IPAaMOTHOCTH, HEOOXOAMMOMN JJIsl pEIIeHHs] TPAKTUYECKHUX 33134 U
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIQJICHUE CUCTEMOW XMMHYECKUX 3HAHHM, KOTOpas BKJIFOYAET: OCHOBOIIOJATAIONINE MOHATHS (XUMUUECKHUI 3JIEMEHT, aTOM, JIEKTPOHHAsT 0007I04YKa
aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JICKTPOOTPUIIATSIILHOCTh, XUMHYECKAsl CBsI3b, CTPYKTYpHas ¢opMyiia (pa3BEpHYTasi U COKpAIIEHHAs ), MOJIb, MOJIIpHAs
Macca, MOJIAPHBIA OOBEM, YIICPOJHBIN CKelleT, (PYHKIHOHAIBHAS TpyNmna, paadKal, HW30MEpHs, H30MEpbl, TOMOJIOTHYECKHHA psiJI, TOMOJIOTH,
YIJIEBOJIOPOIbI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS,, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIUWHEHHUS); TEOPUU U
3aKOHBI (TEOpHsI CTpOCHUs OpraHumdeckux BemecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH S3BIK
XUMHH; MUPOBO33pEHUECKHE 3HAHUS, JIeXKAIHe B OCHOBE TTOHUMAaHUs MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBIICHUH, (PaKTOIIOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOTYYCHUH U OE30MaCHOM HCIIOIh30BAHUHN BAKHEUIITNX OPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON ACSITENIFHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUU BBISBIATh XapaKTepHbIE MPHU3HAKUA TOHSATHH, YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIHE
TIOHSTHUS MPU ONMMMCAHUH COCTaBa, CTPOCHUS M MPEBPAIIEHUN OPraHUYECKUX COSTMHEHUH;

c(hOPMHUPOBAHHOCTh YMEHHMM WCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBJIEHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpam€HHOW) (OpMyJT OpraHWYECKUX BEIIECTB M yPAaBHEHUN XWMHUUYECKHMX PEaKIUi, W3TOTaBIWBATh MOJEIU MOJIEKYJ OPTaHMYECKHX BEIIECTB IS
WJUTFOCTPAIIMH UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIICKHOCTh H3YUCHHBIX OPTAHMYECKUX BEIIECTB IO UX COCTABY M CTPOCHUIO K OMPEACIEHHOMY
KJIaCCy/TPyIIe COeTUHEHUH (YTIeBOIOPOABI, KUCIOPO U a30TCOEPIKAIINEe COSAMHEHHSI, BBICOKOMOJICKYIISIPHBIE COCTUHEHUS), TaBaTh UM HA3BaHUS T10
cucremarnyeckoir HoMmeHknatype (IUPAC), a Takke NpUBOAUTH TpUBUAIBHBIC HA3BaHHS OTICIBbHBIX OPTaHUYECKUX BEIIECTB (ITHIICH, MPOIUJIEH,
alleTHIICH, TUJICHTJINKOIb, TTUIEpUH, (GeHON, PopMallbIer i, alleTalbAeru]], MypaBbHHAas KUCIOTA, YKCYCHAS KUCIIOTa, OJICMHOBAs! KUCIOTa, CTEAPHUHOBAS
KHCIIOTa, TII0K03a, (PYKTO3a, Kpaxmall, [eJUTF0I03a, TITUINH ),

c(hOpPMHUPOBAHHOCTD YMEHHUS OMPEAEIIATh BHIBI XUMHUYECKOW CBSI3M B OPraHUYECKUX COSTUHEHUAX (OJJMHAPHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHATH TOJIOKEHHUSI TEOPUH CTPOCHMsI opraHudeckux BemecTB A. M. BytnepoBa st 00bSICHEHUST 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHECHUSI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH pa3IUYHBIX
KJIACCOB OPTaHUYECKUX BEHIECTB (METaH, JSTaH, JTWUJIEH, NPOMWIEH, alneTuieH, OyraaweH-1,3, merunOyraaueH-1,3, OEH30], METaHOJN, 3TAHOI,



STUJICHIVIMKOJb, TJIHLEPUH, (EHOJ, aueTalbleruj, MypaBbUHas M YKCYCHas KHUCIJIOTBI, TJFOKO3a, Kpaxmal, IeJUII0JI03a, AMUHOYKCYCHas KHCIIOTa),
WTIOCTPUPOBATh FTEHETUYECKYIO CBSI3b MEX/y HUMHU YPAaBHEHUSIMH COOTBETCTBYIOIINX XUMHUECKUX PEAKLUHI C UCIOIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(OPMHUPOBAHHOCTb YMEHHsI XapaKTepU30BaTh HCTOYHUKH YIJIEBOJOPOAHOTO ChIpbs (He(Th, MPUPOIHBII ra3, yrois), CiocoObl UX NepepadOTKU U
MPAaKTUYECKOE IPUMEHEHHUE MTPOYKTOB IepepadoTKH;

c(OPMHPOBAHHOCTH YMEHHUH MPOBOAUTH BBIYMCICHUS MO XMMHUYECKMM YypPaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA HCXOIAHOTO BEIECTBA WIIU
MPOAYKTA PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO U3 MCXOIHBIX BEUIECTB MIIM MPOIYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTH YMEHUU BIANETh CHUCTEMOW 3HAHMN 00 OCHOBHBIX METOJAaX HAYYHOTO IO3HAHUS, MCIOJIB3YEMbIX B XUMHUH NPU U3Yy4CHHUH
BEIIECTB M XMMUYECKHUX SIBICHUH (HaOJIIOJCHHE, MU3MEPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE), UCIOJIb30BATh CUCTEMHBbIE XMMHMYECKHE 3HAHUA I
IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOJAaTh IpaBHUja IOJb30BAHUS XHMHUYECKOM MOCYIOH M JIaOOpaTOpPHBIM OOOpYAOBAaHMEM, a TAaKXKe IpaBHiIa
oOpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH 110 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBINOIHATH XMMHUYECKUH SKCIIEPUMEHT (TPEBPACHUsS OPraHMYECKUX BEIIECTB NPU HArPEBaHUH,
MIOJIyYE€HHUE ATHIIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAaKLIMK OPraHMYECKHUX BEILLECTB, I€HATypalus OEJIKOB IIpU HAarpEBaHUHU, LIBETHbIE PEAKIIUU
O€JIKOB) B COOTBETCTBUHU C MpaBWJIAMH TEXHHKH O€30MAaCHOCTH TPH OOpaIIeHWH C BEUIECTBAMU M JIAOOPAaTOPHBIM OOOPYAOBaHHEM, MPEICTABISTH
pe3yabTaThl XUMHUYECKOTO AKCIEpUMEHTa B (OpMe 3aliCH ypPaBHEHUH COOTBETCTBYIOIIMX pPEaKIWid M (OPMYIMPOBaTH BHIBOABI HAa OCHOBE OSTHX
pe3yJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHUI KPUTHYECKU aHATU3UPOBATh XUMHUECKYI0 MH(OpPMAIHIO, MTOJy4yaeMyl0 U3 pa3HbIX UCTOYHHMKOB (CpeAcTBa MacCOBOH
uHpopmanuu, MHTEpHET U ApYrux);

c(OPMHPOBAHHOCT YMEHUH COONIOATh MpPaBHUIa SKOJOIMYECKH IIe1ecO00pa3HOro MoBeJIeHUs B OBITY M TPYJOBOH AEATENbHOCTH B IIENSAX
COXPAHEHHS CBOErO 370pPOBbsl M OKPYXAloUlel NpUpPOIHOM Cpeapl, OCO3HaBaThb OMACHOCTh BO3/JCHCTBHS Ha JKUBBIE OpPraHU3Mbl ONpEeAENEHHBIX
OpraHMYECKUX BEIIeCTB, HOHUMas cMbich noka3atesns [1/IK, nosicHsITh Ha mpuMepax crocoObl YMEHbBIIEHUS U IPEJOTBPAILCHHS UX BPEIHOTO BO3/1EHCTBUS
Ha OpPraHU3M 4eJIOBEKa;

U1 00y4YarolMXcsl ¢ OTPaHUYEHHBIMA BO3MO>KHOCTSIMHM 3/10pPOBbS: YMEHHE IMPHUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJIaX IO3HaHUS
BEIIECTB U XUMUYECKHX SIBJICHMUIA;

U CHEeNbIX U CAa0OBHIAMIMX OOY4YalOIIMXCS: YMEHHE MCIONb30BaTh pelbepHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. Bpaitng nns 3anucu
XUMUYECKUX (POPMYIL.

11 KJIACC
[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTpaXkaroT:
c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O XMMHUYECKON COCTaBISIOLIEH €CTeCTBEHHO-HAYyYHOW KapTUHBI MHpA, POJIM XWMHUU B TO3HAHUU SBIECHUI
MpUPOAbI, B ((OPMUPOBAHUU MBILIUICHUS U KYJIbTYPBHI JINYHOCTH, €€ (GYHKIIMOHATIHLHOW TPAMOTHOCTH, HEOOXOJIMMOM I pelIeHus] MPAaKTUYECKUX 3a7ad U
9KOJIOTUYECKN OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CPEIE;



BJIaJICHHE CHCTEMON XMMHYECKMX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIONIHE TMOHATHS (XMMHUYCCKHI DJIEMEHT, aToM, H30Tom, s-, P-, d-
AJICKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBIA 00BEM, BaJICHTHOCTH, JIECKTPOOTPHUIATEIHBHOCTD, CTENEHb OKHUCIICHHS, XUMHUYECKAst
CBs3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKasl, BOJOPOJHAs), KpPUCTAUIMUECKas pemeETKa, THUIBl XUMHUYECKUX PEaKIUW, PacTBOP, AJICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOIUTHYECKASL JUCCOLMALINS, OKUCITUTENb, BOCCTAHOBUTEb, CKOPOCTh XUMUYECKON PEaKIKU, XUMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHs MEKTPOJIMTUUECKON JAUCCOLMAlNK, ieproaudeckuii 3akon Jl. 1. MenaeneeBa, 3aKk0H COXpaHEHUsI MAaCChl BEILIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHUS SHEPTUU MPU XUMHUUYECKUX PEAKIIUX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIMUEe B OCHOBE
MOHVUMAHHUS TPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHHS O CBOWCTBAaX, COCTAaBe, MOJNyYeHHUH U OE30macHOM
WCIIO0JIb30BAaHUH BOXKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U IPAKTUUYECKOMN JACATEIHPHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUU BBISBIATh XapaKTEepHbIC MPHU3HAKUA TOHSATHM, YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIHE
MOHSITHS TIPU ONMCAHUU HEOPTaHUYECKUX BEIIECTB U X MPEBPAICHU;

c(OpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHUYECKYIO CHMBOJUKY AJI COCTaBJICHUS (OPMYJT BEUIECTB M ypaBHEHUN XMUMHUYECKHX PEaKIHil,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTNIEIBHBIX HEOPTAaHUYECKUX BEIIECTB (yrapHbIA ras, YIJIEKHCIIbIA Ta3, aMMHAK,
raméHasi i3BeCTbh, HeTanéHasi U3BECTh, MUThEBAs CO/Q, MUPUT U APYTHUE);

c(hOPMUPOBAHHOCTh YMEHHI OINPEACIATh BAJCHTHOCTh U CTEIICHb OKUCJICHHS XMMHUYECKUX JJIEMEHTOB B COCAMHCHHSX PA3IMYHOTO COCTaBa, BUJI
XUMHUYECKON CBS3M (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas, BOJAOPOJHAs) B COCAMHEHUSX, TUI KPHUCTALIUYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYyIISIpHAsl, HIOHHAs, METa/NInYecKas), XapakTep cpebl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COSAMHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPHUHAJJICKHOCTh HEOPraHMYECKHX BEIIECTB MO HX COCTaBY K OMPENENIEHHOMY Kiaccy/Tpymnmne
COeMHEHMH (ITPOCThIE BEIECTBA — METAJUIBl M1 HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCHIBI, COJIN );

c(OpMUPOBAHHOCTh YMEHHMH pPacKphIBaTh CMBICH Mepuoandeckoro 3akona J[. M. MeHneneeBa u NEeMOHCTPHUPOBATh €0 CHCTEMAaTHU3UPYIOIIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTePU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX deMeHTOB 1—4 mepuonoB [lepuoanueckoil CUCTEMBI
xumudeckux ajiemenToB J[. WM. MenpgeneeBa, HCIONb3ys MOHATHSA «S-, P-, O-3JEKTpOHHBIE OPOUTAINY», «IHEPTETHUYECKHUE YPOBHH», OOBSICHSITH
3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB XMMHUYECKUX 3JIEMEHTOB M HMX COEAWHEHHI MO mepuojaM u rpynmnaMm [leprnoandeckodl CUCTEMbl XMMHYECKUX
anemenToB 1. . Menpaeneena;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBONCTBA HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T'€HETUYECKOW CBS3M MEXKIYy HEOPraHMYECKMMH BEIIECTBAMHM C IOMOIBI0 YPAaBHEHUN COOTBETCTBYIOLIUX XMMHUYECKUX
peaKLuii;

c(hOPMUPOBAHHOCTh YMEHHUS KJIAaCCH(PHUIMPOBATh XMMHUYECKHUE PEAKIMU IO PA3IUYHBIM MPU3HAKaM (YUCIYy U COCTaBy pPEarupyrollux BeEUIECTB,
Ter10BOMY 3D PEeKTy peakinu, 3BMEHEHHIO CTENeHEH OKHCICHUS AIIEMEHTOB, 00OpPaTUMOCTH PEAKIINU, YIaCTUIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABJIATh YPABHEHUS PEAKIIMA PA3IMYHBIX THUIIOB, TOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIMA MOHHOTO OOMEHa,
YUYUTBIBAs YCIOBHS, IPU KOTOPBIX ATU PEAKIIUU UAYT 10 KOHIA;

c(hOpPMHUPOBAHHOCTb YMEHUN MPOBOJIUTH PEAKIIMH, TTOATBEPKIAIOIINE KAaYeCTBEHHBIM COCTaB PA3MYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM NYTEM MOHBI, IPUCYTCTBYIOLIHNE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;



c(hOpPMHUPOBAHHOCTh YMEHHH PAaCKPBIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH IOCPEICTBOM COCTaBICHUS JJIEKTPOHHOTO
OaJlaHca ITUX PEaAKIUi;

c(hOpPMHUPOBAHHOCTb YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIIMu OT Pa3IMUHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHelHero Bo3jaeictBus (nmpuniun Jle larense);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKUE IPOIECCHI, JICKAIINE B OCHOBE MPOMBINIJICHHOTO TIOJYYCHUS CEPHON KHCIIOTHI,
aMMHaKa, a Takke ChOPMUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAYYHBIX MPUHITUIAX U SKOJOTUIECKUX MPOOIeMax XUMUIECKOTO ITPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHUI MPOBOUTH BBEIUUCICHHS C UCIIOJIB30BAHUEM MOHATHS «MacCOBasi OJIsl BEIIECTBA B pacTBOPE», 00bEMHBIX OTHOIICHUN
ra3oB IpH XUMHUYECKHX PEaKIUAX, MACcChl BEIIECTBAa WIM 00bEMa Ta30B IO HM3BECTHOMY KOJHYECTBY BEIECTBA, MAacce WIM O0BEMY OJHOTO W3
YUYaCTBYIOIIMX B PEAKIIMH BEIECTB, TEIJIOBOTO 3 (eKTa peakui Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTHH;

c(OpMUPOBAHHOCTh YMEHUU COONIOJATh MpaBHUa MOJIB30BAHUS XUMHUYECKOW MOCYIOW M JaOOpaTOpHBIM OOOPYIOBaHHMEM, a TakKKe IpaBUIa
oOpallieHusi C BeIIeCTBAMU B COOTBETCTBUH C MHCTPYKILUSAMH IO BBITOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOJHATh XUMHUYECKHH O3KCIEPUMEHT (paslio’KeHHWEe MEpOKCHIa BOJOPOAA B TMPUCYTCTBHH
KaTaln3aTopa, OIMpPEACIICHUE CpPElIbl PacCTBOPOB BEIIECTB C IMOMOIIBI0 YHMBEPCAJIBHOTO HWHIAMKATOPA, BIUSHUE PA3IMYHBIX (DAaKTOPOB HA CKOPOCTH
XUMHUYECKON peakiK, PeaKMd HOHHOTO OOMEHa, KaueCTBEHHBIE PEAKIMU Ha Cyab(dar-, kKapOoHaT- U XJIOPU-aHUOHBI, HA KaTHOH aMMOHUS, PELICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMaM «MeTtaiuibl» U «HeMeTalibsl») B COOTBETCTBUU C MPABUTIAMH TEXHUKH O€30IMaCHOCTH TP OOPAIICHUH C BEIISCTBAMHU
1 1a00paTOpHBIM 00OpYIOBAaHUEM, MPEACTABIATh PE3YIbTAaThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3allMCH YPAaBHEHUN COOTBETCTBYIOIIUX PEAKIHI U
(bopMynHpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJTU3UPOBATH XUMHUYECKYIO0 MH(OpPMAIINIO, MTOTYyYaeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpeicTBa MaccoBOM
KOMMYHHKAI, UHTEpHET U APYTUX);

c(hOpMHUPOBAHHOCTh yYMEHHUH COONIOAATh TMpaBUia JKOJIOTHYECKH I1eJ1ecCO00pa3HOro TOBEACHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEIAX
COXpPAHEHUS CBOETO 3J0POBbSl U OKPYKAIOWIEH MPUPOIHON CPEbl, OCO3HABATh OMACHOCTh BO3JIECHCTBUS HA KUBBIC OPTaHU3MBbI ONPEIECIEHHBIX BEIIECTB,
nonuMas cMbici nokazarens [1JIK, mosicHATh Ha mpuMepax crocoObl YMEHBIIICHHUS U MPEIOTBPAIICHHS UX BPETHOTO BO3/ICHCTBHS Ha OPTaHU3M YEJIOBEKA;

JUIsl O0y4YaroImUXCs ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 30POBBS: YMEHHE MPUMEHATHh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX MO3HAHUS
BEIIECTB U XUMHUYECKUX SIBJICHUI;

JUIS CJETBIX W CIIa0OBHIANIMX OOYUYAIOIIMXCS: YMEHHE HCIIONb30BaTh pelbe(HO-TOYEUHYI0 cucTeMy oOo3HaueHuid JI. Bpaiins nns 3amucu
XUMHYECKHUX (HOPMYIL.

TEMATHYECKOE IIVTIAHUPOBAHUE

10 KJIACC
N ‘ KoanuecTBo yacos JJIeKTPOHHbIE
o |
/ HaumenoBaHue pa3ieioB U TeM NPOrPaMMbI B Konrpoubusie IIpakruueckue (undposbie)
n/n cero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl




Paznen 1.Teopernyeckne 0OCHOBBI OPraHM4YeCcKOM XMMUM

11 [Ipenmer opranndeckoit xumuu. Teopus CTpoeHus 3 bubmumorexa [IOK
opranuyeckux coeauneruid A. M. Bytnepoa https://m.edsoo.ru/00ada342
Hroro no pazueny 3
Paznen 2.YrieBoaopoabt
2.1 [IpenenbHbIe yrieBOgOPOAbI — aJTKAHbBI 2 bubmorexa HOK
https://m.edsoo.ru/00ada342
59 HenpenenbHble YriieBOAOPOIbI: aTKEHBI, aTKaIHEHBI, 5 bubnnoreka [JOK
AITKUHBI https://m.edsoo.ru/00ada342
2.3 ApomaTHuiecKkue yriaeBog0pOo bl 2
54 [TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB U UX 3 bubnnoreka [JOK
nepepaboTKa https://m.edsoo.ru/00ada342
Wroro mo paszneny 13
Pazaen 3.Kuciaopoaconep:kanie oprannyeckue coeInHeHns
bubnnoreka [JOK
31 Crinprst. berion 3 https://m.edsi.ru/fdefeeZ
3.2 Anbaeruasl. KapOoHoBbie KUCIOTHL. Cl0KHBIE 3(UPbI 7
bubnmnoreka [JOK
33 Y reBozE! 3 https://m.edsi.ru/fdefeeZ
Hroro no paznery 13
Pa3nes 4.A30Tconep:kamme opraHu4ecKue coeJMHeHUs
bubnnorexka [JOK
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3 httos://m.e dS(L)i).ru /ff0dfee?
Hroro mo paszneny 3
Paspnen 5.BbicokoOMOJIEKYISIpPHbIE COeIMHEHUSA
bubnnorexka [JOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://m.e dsg).ru [f0dfee?
Hroro no paszneny 2
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne (uudpossbie)
HanmeHnoBanue pa3iaeioB 4 TeM IPOrpaMMbl Konrpoabnsie IIpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1.TeopeTnyeckue 0CHOBbI XUMHU
11| lopmosmmectas ovcroun ssmmoseton: sntserro JL 1 3 0 o buomoreralloK
' PHOA o https://m.edsoo.ru/00ada342
Menpeneena
bubmuorexa [JOK
1.2 .M 0 4 0 0
Crtpoenue BemecTBa. MHOTOOOpasue BEIICCTB httos://m.edsoo.ru/00ada34?
bu6mmoreka [IOK
1.3 X 6 1 1
VIMITFICCIHE peaiitin https://m.edsoo.ru/00ada342
Utoro no pazneny 13
Pasnen 2.Heopranunyeckasi xuMusi
bu6mmoreka [IOK
2.1 M 6 0 1
CTaLIE https://m.edsoo.ru/00ada342
bu6nmoreka [JOK
2.2 H 9 1 1
eMeTaIH https://m.edsoo.ru/00ada342
bu6 OK
2.3 CBsI3b HEOPTAHUYECKHUX W OPTaHUIECKHUX BEIIECTB 2 0 0 h:tIpSJ,I:I;I/?nT.CeI:jZCIiJ.ru 100ada342
Hroro no pasneny 17
Paznen 3.Xumusi v :KU3Hb
bu6mmorexa [IOK
3.1 X 4 0 0
VIMITL T HSHD https://m.edsoo.ru/00ada342
Uroro no pazneny 4
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