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PabGouyas nporpamma no yueoHomy npeamery «XuMush» (0a30Bblil yPOBEHbD),
yTBepskaeHa npukasom aupekropa MAOY «COIHI Ne 14» ot 11.08.2023 r. Ne 0431

1. PaGouas nporpamma 1o yuyebHomy npeamery «Xumus» (0a30BbIii ypOBEHb) (IIpeIMeTHAS
obsacte «EcTecTBeHHO-HAay4YHBIE NPEIMETHI») (Jajiee COOTBETCTBEHHO - IMPOTrpaMMma IO XUMHH,
XMMHUS) BKIIOYACT IMOSICHUTEIBHYIO 3alUCKy, COJep)kaHHe OOydYeHHus, IUIAaHWPYEMbIE PE3YJIbTaThl
OCBOEHUSI ITPOTPAMMBI 110 XUMHUH.

2. IlosicHuTenbHas 3amuMcKka OTpakaeT oOIMEe NeNMd W 3aJauyd HU3Y4YeHUS XUMHH,
XapaKTePUCTUKY IICHUXOJOTHYECKHX TMPEANOChUIOK K €€ M3yYeHHIO0 OOyYarolIMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe MOAXOAbl K OTOOpY COJep:KaHus, K OINpeAesICHUI0
IUTAHUPYEMBIX Pe3yJIbTaTOB U K CTPYKTYpE TEMATHUECKOTO TUIAHUPOBAHHUS.

3. COI[ep)KaHI/IC O6y‘IeHI/IH PAaCKpPLIBACT COACPIKATCIbHBIC JIMHHWHW, KOTOPLIC IIPCAJIararOTCs
JUIA 0013aTeNBLHOr0 N3YUYCHUA B KAXKIOM KJIACCE€ HA YPOBHE CPCAHCTO O6IJ_ICFO 06p330B8.HI/I$I.

4, HJ'IaHI/IpyeMBIC pE3yiabTaTbl OCBOCHUS MPOrpaMMbl IO XHMHUHU BKJIHOYAKOT JIMYHOCTHBIC,
MCTAIIPpEAMCTHBIC PE3YJIbTATBl 3a BECb IICPUOL 06y‘IeHI/I$I Ha YPOBHC CPCOHCTO 06]1.[61"0
06p330BaHI/I$I, a TaAKXKC IIPECAMCETHBIC TOCTHIKCHUA 06yqa10meroc51 3a KaXKJIbIN roj 06y‘~ICHI/I$I.

5. IlogcuuTenbHas 3aMucKa.

5.1. Tlporpamma 1Mo XMMHUU Ha YpPOBHE CpeaHero ooimero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM MpOrpamMMbl CpPeTHEro
obmero oOpaszoBanus, npexactaBieHHbIx B PI'OC COO, ¢ yuérom Konuenuuu mnpenomaBaHus
yuyeObHOro mpeaMera «XuMHs» B 0Opa3oBaTeNbHBIX opraHuzanuax Poccuiickoit ®enepanuu,
peau3yoLIMX OCHOBHBIE 00pa3oBaTebHbIE MPOrpaMMbl, U OCHOBHBIX IOJIOKEHHUH (eaepanbHOi
paboueii mporpaMMbl BOCITUTAHUSI.

5.2. OcHOBY MOJAXOJOB K pa3padOTKe MporpaMmbl MO XHMHH, K ONpeAETeHUI0 00Iei
CTpaTeruu OOyueHHs, BOCIIUTaHMUsS M pa3BUTHS OOy4yaroIIMXCs CpeAcTBaMU y4eOHOro mpeaMera
«Xumust» nis 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIENTyalbHBIC TosoxeHus OI'OC
COO o B3auMOOOYCIIOBICHHOCTH LENEH, CoAepk aHUs, Pe3yIbTaToB OOy4YeHUS U TpeOOBaHMH K
YPOBHIO MTOJAITOTOBKH BBIITYCKHUKOB.

5.3. B cooTBeTcTBUM € JaHHBIMU TOJOKEHUSMHU Mporpamma 1o XuMuu (6a3oBbI YPOBEHD)
Ha ypOBHE CPEIHETO 00IIero 0opa3oBaHusI:

YCTaHABIIMBAET 00s3aTeNbHOEC (MHBAPHAHTHOE) TMPEAMETHOE COJIep)KaHue, OMpeneseT
KOJIMYCCTBCHHBIC M KAYCCTBCHHBLIC €TI0 XapaKTCPUCTHKKU HA KaXXAOM OTall€ M3YUCHHUA HPCIMCETA,
MpelyCMAaTPUBACT TIPHHIIAITBI CTPYKTYPUPOBAHUS COACPIKAHMS M PACIIPEICICHHS €ro Mo Kjaccam,
OCHOBHBIM pasfiejiaM U TeMaM Kypca;

naéT MpUMEPHOE pacipeielieHre yueOHbIX YacOB M0 TEMAaTHYECKUM pasjiejaM, PEKOMEH1yeT
MPUMEPHYIO MOCIEA0BATEILHOCTh U3YUEHUSI OTAEIBHBIX TEM Kypca ¢ YUETOM MEXKIPEIMETHBIX U



BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTHKM y4eOHOTO  TIpollecca, BO3PACTHBIX  OCOOCHHOCTEH
obyuatomuxcst 10-11 kiaccos;

IaéT METOAMYECKYI0 WHTEPIPETAIMIO [IeIeld U3yUeHHsl peIMeTa Ha YPOBHE COBPEMEHHBIX
NPUOPUTETOB B CHUCTEME CpeaHero oOmiero oOpa3oBaHUs, COJEPKATEIbHONW XapaKTePUCTUKU
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOI MPOTrPaMMBI CPEIHETr0 OOIIero
oOpa3oBaHUs (JIMYHOCTHBIX, METAlPEIMETHBIX, MPEJAMETHBIX), OCHOBHBIX BHJOB Yy4ecOHO-
MIO3HABATEJIILHOM JEATEIBHOCTH O00YdYalomerocss Mo OCBOCHUIO cojaepkaHus mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIUSM B TPOTpaMMeE 10 XMMHHU COOJIOJICHa MPEEMCTBEHHOCTh C (enepaabHON
paboueii mporpaMMoil OCHOBHOrO oOmiero oOpa3zoBaHuss 1o XuMuu (mis  8-9 kiaccos
00pa3zoBaTeNbHBIX OpraHU3alnid, 0a30BbIN YPOBEHB).

5.4. IlporpaMMa MO XMMHUU SIBJISETCS OPUEHTHPOM Uil COCTaBJIEHUS paboduX Mporpamwm,
aBTOPBI KOTOPBIX MOT'YT MPEAJIOKHUTh CBOM MOJAXOJA K CTPYKTYPUPOBAHHUIO U IOCJEI0BATEIbHOCTH
u3ydeHus: y4eOHOro Marepuana, a TakkKe CBOE BUICHHE OTHOCHTEIBHO BO3MOXHOCTH BBIOOpPA
BapUaTUBHOW  COCTABIIAIOLIEH  coJepKaHMs IpeaMeTa JONOJHHUTEIbHO K  00s3aTesbHON
(MHBapUaHTHOMN) YaCTH €r0 COACPIKAHMUSL.

5.5. Xumuyeckoe o00pa3zoBaHME, I0JIy4aeMO€ BBITYCKHUKaMH 0011e00pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOTHEMJIEMOM YacTbl0 MX OOPa30BAaHHOCTH U CIY)KUT 3aBEpLIAIOILUM
ATalOM peaju3aluyd Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro obOpa3zoBaHus. KiltoueBble IIEHHOCTH KacarOTCs I1O3HAHMS
3aKOHOB TMPUPOJbI, (OPMUPOBAHUS MHPOBO33PEHHUS U OOIIEH KyJIbTYypbl YeNOBEKa, a TaKXke
HKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3JJ0POBBIO U NMPHUPOJHON cpene. Peanusyercs
XUMHUYecKoe 00pa3oBaHuEe OOy4aroIIMXcsl Ha YPOBHE CPEJHEro oOIero oOpa3oBaHUsl CpeICTBaMH
y4eOHOro npeaMera «XHUMUs», CoJIepKaHue U MOCTPOEHUE KOTOPOTO OIpeesieHbl B IpOorpaMMme 1o
XUMHHU ¢ YUETOM CieUn(UKH HAyKH XMMHH, €€ 3HaYCHUs B IO3HAHUU MPUPOJIBI U B MaTepHaIbHON
KHU3HHU OOILECTBa, a TaKXKe ¢ yU€TOM OOIIMX IieNieil 1 MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

IIpu dopmupoBaHuu conepxkaHus NpeaMera «XUMHUS» YYTCHbI CIEIYIOLINe MOJOXKEHUS O
cneurdurke U 3HAYCHUH HAYKU XUMUH.

XUMUS KaK JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK UTPaeT 0coOyi0 posib B CO3JaHUM HOBOMA
6a3bpl MaTepuanbHON KyJIbTypbl, BHOCHUT CBOW BKJaJl B (pOPMHUpOBaHHE PALMOHAIBHOTO HAYYHOTO
MBILIJICHHUs, B CO3JIaHHE LIEJIOCTHOIO MpEJCTaBICHUS 00 OKpYXKalolleM MHUpe KaK O €JUHCTBE
NPUPOJBI U YeJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUU HA OCHOBE NOHUMAaHHS BEUIECTBEHHOI'O
COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHMSI B3aMMOCBSI3U MEX/1y CTPOCHHEM BEIECTB, UX CBOMCTBAMU
¥ BO3MOKHBIMH 00JIaCTSIMHU IPUMEHEHHUSI.

COBpeMeHHaSI XUMHA KaK HayKa CO3MJATCIIbHAasA, HayKa BBICOKHUX TEXHOIOTHI HaIrrpaBJICHA
Ha pelleHHe [JIOO0ANbHBIX NpoOJieM YCTOMYMBOIO pa3BUTHS UEIOBEUECTBA - CHIPHEBOM,
SHEPTreTHYECKOM, MUIIEBOH, IKOJOTHIECKON 0€30IMacCHOCTH U OXPaHbI 3J0POBBSI.



TecHO B3aMMOACHCTBYS C IPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIIOBUEM YCIEIIHOIO TPYJa U MKU3HU KaKJ0ro WieHa
oOrrecTBa.

5.6. B cooTBeTcTBUM C OOIMMH LEISMH W NPUHIUIIAMU CPEAHEro o0Iiero o0pa3oBaHUs
conepxkanue npenmera «Xumus» (10-11 kmaccel, 6a30BbIif ypOBEHb M3Y4EHUS]) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO IOATOTOBKY OOYYalOIIMXCs, HEOOXOAUMYIO WM IS
BBIPAOOTKM MHUPOBO33PEHUYECKUX OpPUEHTHPOB, YCIEUIHOIO BKIIOYCHHS B JKU3Hb COIMYMA,
IPOIOJDKEHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

5.7. CocraBisiomuMu TpenMeTa «XHUMHUs» SBISIOTCS 0a30Bble Kypchl - «OpraHudeckas
xumus» u «OOwast U HeopraHuveckas: XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHHUS KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHMH MO HEOPraHWYECKOH XMMHHU (C BKIIOUEHHEM
3HaHUH K3 o0IIel XUMHM) U OpraHndeckoil xumuu. GopMUpOBaHHUE JaHHOW CHCTEMBbl 3HAHUN MPHU
U3y4eHHH IpeaMeTa 00ecleunBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usi BEIIECTB Ha
OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMHHU.

5.8. Ctpykrypa coxmepxanusi KypcoB - «Opranudeckas xumus» u «OOmas u
HEOpraHuyecKas XuMus» chopMUPOBaHa B IPOrpaMMe IO XUMHUHM Ha OCHOBE CUCTEMHOI0 MOAX0/1a K
U3YYEHUI0 y4eOHOro Marepuana u oOyCIIOBI€HA UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUUN
Ha ONpENeNEHHBIX TEOPETHYECKUX YPOBHAX. B Kypce OpraHuyeckod XWMHUU BEIIECTBa
paccMaTpuBalOTCS HA YPOBHE KJIACCUYECKON TEOPUM CTPOSHUSI OPTaHUUYECKUX COSAMHEHUH, a TaKkKe
Ha YPOBHE CTEPEOXMMUUYECKHUX M AJIEKTPOHHBIX MPEJICTABICHUNM O CTpOeHUH BemiecTB. CBeieHus 00
M3y4aeMbIX B KypC€ BEIIEeCTBaxX [alOTCs B PA3BUTHH - OT VYIJEBOAOPOJOB 10 CIIOXKHBIX
OMOJIOTUYECKH AaKTHBHBIX COEJAMHEHUWH. B Kypce oOpraHnyecko XWUMHUHU TMONY4YalOT pa3BUTHE
c(hopMUPOBaHHbBIE HA YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs NMEPBOHAYALHBIE TPEICTABICHUS O
XUMHUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHUS, O XUMUUYECKON PEaKIIHH.

5.9. B mpeamere «Xumusi» 0a30BOro YpOBHS paccMaTpUBAETCs HM3YYEHHBIH Ha YpOBHE
OCHOBHOTO 00I1ero o0pa3oBaHUs TEOPETHUYECKHM Marepuan W (HaKTOIOTUYECKUE CBEICHHS O
BEIIIECTBAX U XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHuueckas XuMHsD)
00yJarOIMUMCSl TIPEJOCTABISACTCS BO3MOXXHOCTh OCO3HATh 3HAUCHHUE IMEPUOJUYCCKOr0 3aKOHA C
06HI€T€0peTI/I‘IeCKI/IX U MCTOOOJIOTHYCCKUX HO3PIIIPII71, I‘J'IY6)KC IIOHATH HCTOqueCKOC N3MCHCHUC
(GYHKIIHIA 9TOTO 3aK0HA - OT 0000IIAOIIEH 10 OOBICHSIIOMICH W MPOTHO3UPYIOIIEH.

5.10. Enunas cucteMa 3HaHUM O BaKHEUMIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUHU, CBOMCTBAX
Y NPUMEHEHUH, & TAKKE O XMMUUYECKUX PEAKIUAX, UX CYIIHOCTA U 3aKOHOMEPHOCTSIX MPOTEKAHMS
nononHsieTcss B Kypcax 10 w11  kiaccoB  3meMEeHTaMU  COAEpKaHUS, HMEIOINMHA
KYJIbTYPOJIOTHYECKU ¥ TPHUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUH C APYTMMHU HAYKaMH, PaCKPBIBAIOT €€ POJIb B IO3HABATEIILHOM U IMPAKTUYECKOU
JESTEIIbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K TPOIIECCY TBOpUYECTBA B 00JIaCTH
TEOPUU M TMPAKTUYECKUX MPWIOKEHHM XUMHH, MOMOTAIOT BBINYCKHUKY OpPHEHTUPOBATHCS B
OOIIECTBEHHO H JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBS3aHHBIX C XUMHEH, KPUTHUYECKH



OCMBICTIMBATh ~ MH(GOpPMAIMI0 W TNPUMEHATh € JUId TONOJHCHWS 3HAHWH, pEUICHUs
WHTEIJICKTYaTbHBIX M OKCIIEPUMEHTAIBHBIX HCCIeNI0BaTeNbekuX 3amad. CopepikaHue ydeOHOTO
npenMera «XWMHS» JAHHOTO YPOBHS M3YYEHHUsS OPHEHTUPOBAHO Ha (HOpPMHpOBAHHE Y
00yJarOIUXCsl MHUPOBO33PEHUYECKON OCHOBBI [UIsl MOHUMaHWs (GUIOCO(MCKUX HIEH, TaKUX Kak:
MaTepHabHOE EJUHCTBO HEOPTaHUYECKOTO W OpPraHWYeCKOro Mupa, OOYyCIOBICHHOCTD
CBOWCTB BEIECTB HX COCTAaBOM W CTPOCHUEM, II03HABAEMOCTh TPUPOJIHBIX SIBICHUH ITyTEM
OKCIEPUMEHTa W pEIICHUS MPOTUBOPEYMH MEXKAY HOBBIMH (aKTaMH U TEOPETHUCCKUMHU
NPENOChUIKAMH, OCO3HAHHUE POJIM XUMHH B PEIICHUHU SKOJIOTUYECKUX MPOOJIEM, a TakKe MpodiieM
cOepeKeHMs SHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX TEXHOJIOTHH U MAaTEPUAIIOB.

5.11. B murane pemieHusi 3aja4 BOCIHTAHUS, Pa3sBUTHA W COLHMAIHM3AMUH OOyYarOUTHXCS
NPUHSTHIEC TPOTPAMMON IO XMMHUH TOAXOBI K ONPECIICHUIO COePKaHMs M IIOCTPOCHUS IPEAMETa
npeaycMaTpuBaloT  (GopmupoBaHHEe Yy OOy4arOIIMXCS YHUBEPCAJIbHBIX y4eOHBIX JIEHCTBUIA,
UMEIOIMX 0a30BO€ 3HAYCHHE /ISl PA3IMYHBIX BUIOB JICATEIBHOCTH: pelIeHUs MpolieM, IMOoucKa,
aHanmm3a U 00paboTku HMH(GOpPMAIMH, HEOOXOAUMBIX JJISi MPUOOPETEHUS OIBITa MPAKTUYECKOH U
UCCIIEIOBATEIbCKON ACATEIBHOCTH, 3aHIMAIOIICH BYKHOE MECTO B TIO3HAHUH XHUMHU.

5.12. B mpakTuke mpenojaBaHHs XMMHUHM KaKk Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHHs
TaK M HAa YpOBHE CpeaHero ooOmero o0pa3oBaHMsA, MNPH ONPEACICHUH COJACP)KATEIbHOM
XapaKTCPUCTHUKHU Heﬂeﬁ HU3YyUCHUA TMPEAMCTa HAIIPaBJICHHUEM HepBOCTeHGHHOﬁ 3HAYUMOCTHU
TPAaTUIIMOHHO TPHU3HAETCS (OPMHUPOBAHNE OCHOB XMMHUYECKOH HAyKH Kak 00JacTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, MPAKTUUECKON JEesITeIbHOCTH YellOBeKa U KaK OJHOT0 U3 KOMIOHEHTOB MHPOBOM
KynbTypbl. C METOJMYECKOM TOYKM 3pEHHUs] TaKOM MOAXOJ K ONpEAETCHUIO Ieneill n3ydeHus
IpeMeTa SIBJISETCs BIIOJIHE ONPaB/IaHHBIM.

5.13. I'maBHBIMH TENAMH HW3Y4YE€HHUS TMpenMera «XUMHS» HAa YPOBHE CpPEIHEro OOIIeTro
o0Opa3oBaHus Ha 0A30BOM YPOBHE SIBISIOTCS:

(I)OpMI/IpOBaHI/IC CHUCTEMBl XMMHMYECKHX 3HAHMH KaK Ba)KHEUIIEH COCTaBIISIOIICH
CCTCCTBGHHO'Hay‘lHOﬁ KapTUHBI MHpPA, B OCHOBC KOTOpOﬁ JCKAT KIIOYCBBLIC ITOHATHA,
(I)YH,Z[E[MCHT&HBHLIC 3aKOHBI U TCOpHUHU XHUMHUH, OCBOCHUC A3blKa HAYKH, YCBOCHHUC W IMOHUMAHUC
CYITHOCTU OOCTYIIHBIX O606H.ICHHI>1 MUPOBO33PCHYCCKOI'0 XapaKTepa, O3HAKOMJICHUC C HCTOpHCfI ux
Pa3BUTHA U CTAHOBJICHU A,

(dbopMUpOBaHHE WM pa3BUTHE MPEACTABICHHA O HAyYHBIX METOJaX TO3HAHMS BEIIECTB U
XUMHUYECKHX peaKlui, HEeOOXOJUMBIX IJs MPUOOPETEeHUs YMEHUN OpUEHTHUPOBATHCS B MHUPE
BEIIIECTB U XUMHUYECKHUX SIBICHUM, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTHUECKON W MOBCEIHEBHOM
KU3HH;

pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAONIOJCHUEM U OOBSICHEHUEM
XUMHYECKOTO IKCTIEPUMEHTA, COOTIOCHUEM TIPABUIT 0€30MMaCHOTO OOPAIEHHUS C BEIIECTBAMH.

5.41. CopepxarenpHas XapaKTEpUCTUKA LieJIeH U 3aJ1a4 U3YUEHHUs IIPEAMETA B IPOrpaMMe T10
XUMHUHM YTOYHEHAa M CKOPPEKTHMpOBaHa B COOTBETCTBMM C HOBBIMU IIPHOPUTETaMU B CHUCTEME
cpeanero obmero oOpasoBaHus. CerofHsi B MPeNnojaBaHUM XUMUHM B OOJbILEH CTENEHU OTHAETCA



NPEINOYTeHUEe TMPAKTUYECKOW KOMIIOHEHTE COJepaHUs OO0y4eHHs, OpHUEHTHPOBAHHOM Ha
MOJITOTOBKY BBIMTYCKHHKA OIOIIC00pa30BaTeIbHON OpraHu3alliy, BIAJACIONIEero He HabopoM 3HAHHUH,
a GYHKIIMOHATBHOU TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSIMU aKTUBHOTO MOTYYCHHS 3HAHHIMA
U IPpUMCHCHUA UX B peaHBHOﬁ JKU3HU IJId PCUIICHHA MMPAKTUYCCKUX 3a1a4.

5.15. B »3TOi cBsI3M IpU U3Yy4EHUU IpeaMeTa «XUMHS» JIOMUHHUPYIOLIEE 3HAueHUe
nproOpeTaroT TaKUE LENU U 33Ja4u, KaK:

ajanTanus o0yJaromuXxcs K YCJIOBHSAM AMHAMUYHO Pa3BUBAIOIIETOCS MHUpPa, (OPMHPOBAHNE
MHTEJJIEKTYaIbHO Pa3BUTON JINYHOCTH, TOTOBOM K caMOOOPa30BaHUIO,

COTPYAHUUCCTBY, CAMOCTOATCIIbBHOMY IPHUHATUIO TI'PaMOTHBIX peH_ICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyallMAX, CBA3AaHHBIX C BEIICCTBAMU U NX NIPUMCHCHHUEM

(dbopMupoBaHHE Y 00YYaIOIUXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH ), UMEIOIIUX
VHHUBEpPCAIbHOE 3HAYEHHUE [JIsl Pa3IMYHBIX BUAOB JACSITENBHOCTH: pEIICHUs MpoOsieM, MOMCKa,
aHanm3a W o0paboTKM HH(POpMalUHU, HEOOXOAMMBIX MJisi TMPUOOPETEHHS OIbITa AEATEIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B IIO3HAHWW XWUMHUH, a TaKXkKe IS OLECHKUH C TO3UIUI
HKOJIOTUYECKOM O€30MacHOCTH XapakTepa BJIMSHHUS BEHIECTB W XHMMHYECKUX MPOIECCOB Ha
OpraHM3M 4YeJIOBEKa U MPUPOAHYIO CPENY;

Pa3BUTHUEC MO3HABATCIIBHBIX HHTCPCCOB, MHTCIICKTYAJIbHBIX H TBOPYCCKHUX CIIOCOOHOCTEN
0o0y4aroluxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MpUOOpeTaTb HOBBIE 3HAHHUA 1O XUMHH B
COOTBETCTBHUH C KHU3HCHHBIMU HOTpe6HOCT$[MI/I, HCII0JIb30BAaTh COBPCMCHHBIC I/IH(i)OpMaHI/IOHHI)IG
TEXHOJIOTUH JJIsl TIOWCKa U aHallu3a y4eOHOH M Hay4yHO- MONYJSpHOM MH(OpMaIMi XUMHUYECKOTo
COJICpXKAHUS;

(l)OpMI/IpOBaHI/Ie " pa3BUTUC Y o6yqa}om1/1xcx ACCONUAaTUBHOTO M JIOTHYCCKOT'O MBIIIJICHUA,
Ha6J'IIO,I[aTCJ'H>HOCTI/I, CO6paHHOCTI/I, AKKYPAaTHOCTH, KOTOPLIC 0COOEHHO HCO6XOI[I/IMBI, B 94aCTHOCTH,
IIpU MJIAHUPOBAHUHN U TPOBCACHUN XUMHUYCCKOI'O OKCIICPUMCHTA;

BOCIIMTAHUC Y 06yanOH_[I/IXC$I Y66)K,Z[éHHOCTI/I B FYMaHHCTquCKOfI HaIpaBJICHHOCTH XUMHU,
e€ BaXHOH pojin B PpPCHICHUU r100aJIbHBIX Hp06ﬂeM PpallMOHAJIBHOI'O0 IMPHUPOAOIIO0JJIb30BAHNA,
IMOIMOJIHCHUA JSHCPreTUUYCCKUX PECYPCOB H COXPAHCHUSA IMPUPOAHOI'O PABHOBCCHA, OCO3HAHHA
HCO6XOI[I/IMOCTI/I 6€pe>1<Hor0 OTHOILICHUA K MpUPOAC U CBOCMY 3I0POBbIO, @ TAKKC HpI/I06peTeHI/ISI
OIIbITa MCITOJIB30BAaHUA IMOJTYYCHHBIX 3HAHWUM IJId TIPUHATHA T'PpaMOTHBIX peHleHI/IfI B CUTyalusdXx,
CBA3aHHBIX C XUMHWYCCKHUMHU SABJICHUAMMU.

5.16. Uenu u 3amaun u3ydeHus npeamera «XuMUs» MONTy4YWId NOAPOOHYI0 METOIUYECKYIO
HHTEpIpeTaiuio B pasaene «llnanupyembie pe3yapTaTbl OCBOCHHS MPOTPAMMBI IO XUMHUW», TAKUM
o0Opa3om obecrieueHO YE€TKOE MPEACTAaBIEHHUE O TOM, KaKWe 3HAHHUA W YMEHUS HMMEIOT MpsSMOe
OTHOUIECHHUE K Pealn3aii KOHKPETHOHN IIEJH.

5.17. B yueOHOM TutaHe cpemHero oOmiero oOpa3oBaHHsl TpenMeT «XuMus» 0a30BOro
YPOBHSI BXOJTUT B COCTaB MPEAMETHON 00acTi «ECcTeCTBeHHO-HAYYHBIE TIPEIMETHDY.



OO6miee YrciIo YacoB, PEKOMEHIOBAHHBIX JIJIsI M3ydeHUsI XUMuH - 68 vacoB: B 10 kmacce - 34
yaca (1 gac B Hezento), B 11 kiacce - 34 yaca (1 yac B Hezieno).

6. Conepxanue ooydenus B 10 kiacce.
6.1. Opranuueckas XUMusl.
6.1.1. TeopeTndeckre OCHOBBI OPraHMUECKOM XHUMHUU.

[Ipenmer opraHuveckol XUMUU: €€ BO3HHUKHOBEHHWE, PAa3BUTHE W 3HAYCHHE B IOJIYYEHUHU
HOBBIX BEILIECTB U MATEpUATIOB. Teopus CTpOCHUS OpraHndeckux coenuHeHul A.M. bytieposa, e€
OCHOBHBIC TOJI0KeHUs. CTpyKTypHBIC (HOPMYJIBI OPraHUYECKUX BEHIECTB. [ OMOIOTHS, U30MEpHs.
XuMHyecKasi CBsi3b B OPraHMYECKUX COCTMHEHUSX - OJIMHAPHBIC M KPATHbBIC CBS3H.

[IpencraBnenue o kiaccu(pUKaluu OpraHMYecKuX BellecTB. HoMeHkIaTypa opraHMyecKux
COeMHEHUH (cucTemMaTuyeckas) U TPUBHAJIbHbIC HAa3BaHUS BaXHEUIIMX MpPEJCTaBUTEIECH KIaccoB
OpPraHUYECKUX BELIECTB.

3KCH€pI/IMeHTaJII)HI)IC MCTOABI HU3YYCHUA BCUICCTB U HUX HpeBpaIIICHPIfII O3HAaKOMJICHUE C
06pa3uaMH OpTraHHUYCCKUX BCHICCTB U MaATCpHaJIlaMU HA HX OCHOBC, MOACIIMPOBAHUC MOJICKYJI
OpPraHu4YCCKuX BCIICCTB, Ha6J'IIO,I[eHI/I€ U OIIMCAHUEC NCMOHCTPAIMOHHBIX OIIBITOB IO IIPEBPAILICHUIO
OPraHu4YCCKUX BCIICCTB IIPHU HAI'PCBAHU U (HJ'IaBJ'IeHI/Ie, 06YFJ'II/IBaHI/Ie n ropeHHe).

6.1.2. YrneBonopossl.

AJKaHBI: COCTaB M CTPOEHWE, TI'OMOJOTMYECKMH psa. MeraH WM 3TaH - mOpocTEeHIIne
MPEJICTAaBUTENIN AJTKAHOB: (PU3NYECKUE U XUMUYECKUE CBOMCTBA (peakUy 3aMEIIeHUs] U TOpEeHus),
HAaxO0XJIEHUE B IIPUPOJIE, IIOJyYEHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKHM psf. DTWIEH U MPOIMUJIEH - MpOocTeHiue
NpPEJCTaBUTENIN aJIKEHOB: (M3MYECKHMEe U XHMHUYECKHe CBOWCTBA (peakuuu TUAPUPOBAHMA,
raJloreHUpPOBAHUS, TUAPATALlUU, OKUCIECHHS U OJIMMEpHU3alluN ), TOJydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyrtaaweH-1,3 u metwiOyraaues-1,3: cTpoeHHE, BaXHEWINE XWMHUYECKHE
cBOiicTBa (peakius noauMepusanun). [lodydeHrne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIIEH - MPOCTEUIIUI
MPEJICTaBUTENIb AJIKUHOB: COCTaB, CTpoeHHe, (U3NYeCKue U XHUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIMHN, TOPEHUS ), ITOJIyUEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, ¢U3NYECKHE U XUMHYECKHE CBOWCTBA (peaKiuu
raJIOTeHUPOBAHUS M1 HUTPOBAHUS ), MMOTYYEHHE U pUMeHeHue. TOKCUYHOCTh apeHoB. | eHeTnueckast
CBSI3b MEXKIY YIJIEBOJIOPOAAMHU, IPUHAIEKAIIMMHU K Pa3IMYHBIM KJIacCaM.

[TpupoaHbIe MCTOYHHWKH YTIIEBOAOPOAOB. [IpHpOmHBIA Ta3 W MOMyTHBIE HE(TSHBIC Ta3bl.
Hedtp u e€ mpoucxoxaenne. CriocoObl epepaboTKu HEPTH: TEPETOHKA, KPEKUHT (TEPMHUYECKUH,



KaTaluTuaeckuil), nuponus. [IpoaykTsl nepepa®boTku He(TH, X NPUMEHEHUE B MPOMBIIUIEHHOCTH
U B ObITy. KaMEeHHBII yTrosib ¥ MPOIYKTHI €ro mepepadoTKy.

DKcrepuMEHTAIbHbIE METOJbl M3y4YeHHUsS BEIIECTB W UX MPEBPALICHUI: O3HAKOMIICHHE C
oOpa3iiamu IiacTMace, KaydyykoB W pe3uHbl, Koywiekuuu «HedTb» u «YToaby, MoaenupoBaHue
MOJIEKYJI  yIJIEBOJOPOJOB M TallOTEHONPOU3BOAHBIX, IIPOBEIACHHE IPAKTUYECKOM pabOTHI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHble 3a/1aun.

Boruncnenus no ypaBHEHHI0 XUMHUYECKON peakiuu (Macchl, 00bEMa, KOITMYECTBA UCXOTHOTO
BEIeCTBa WU MPOJYKTa pPEaKkliy M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WUJIU TIPOIYKTOB PEAKIIUN).

6.1.3. Kucinopopacoaepskaiiyue opraHuuecKue COeIMHEHMUS.

Hpe,[[eJ'IBHBIe OIHOATOMHBIC CIIMPTHI. Metanon u 3TaHOI: CTPOCHHUC, (bHBH‘IeCKI/IC u
XMMHYECKHE CBOMCTBA (peaKI_II/II/I C AaKTHBHBIMU MCTAJUIaMH, TI'aJIOICHOBOAOPOJdaMH, FOpCHI/Ie),
IMPUMCHCHHC. BO,Z[OpOI[HBIe CBA3U MCKAY MOJICKYJIaMU CIIUPTOB. I[eﬁCTBHe MCTaHOJIa U 5TaHOJIa Ha
OpraHu3M 4YCJIOBCKaA.

MHoroaToMHble CHUPTBL. OTUJICHIVIMKONb M TJMLEPHH: CTPOEHHUe, (QU3MUECKUue U
XMMHUYECKHE CBOMCTBA (B3aMMOACWUCTBUE CO IIEJIOYHBIMU MeETajulaMH, KaueCTBEHHasl peaklus Ha
MHOTOaTOMHbIe cnupThl). [leficTBue Ha opraHu3M uyenoBeka. [IpumeHeHuMe TIiMIIepUHA H
STUJICHTJIUKOJIS.

®deHoI: CTpOEHUE MOJIEKYJbl, (U3NYECKUE U XMMHUYECKHE CBOMCTBA. TOKCHMYHOCTh (peHoa.
[Tpumenenue enona.

Anpnernnsl. Dopmanblerus, amneTanbIeru]: CTpoeHHe, (GU3NYeCKHe H XUMHUYECKHUe
CBOWCTBA (peakIMM OKHCIEHUS U BOCCTAaHOBJIECHHUS, KaueCTBEHHbIC pEaKIUH), MOJydeHUEe U
IIPUMEHEHUE.

OAHOOCHOBHBIE MpeAeNbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHAas M YKCYCHasl KHCIIOTBI:
CTpoeHHe, (U3MUECKUe U XMMHYECKHE CBOWCTBA (CBOWCTBA, OOIIME AJs Kiacca KHUCIOT, PeaKIus
sTepudUKaIMK), TOJydyeHue u TnpuMmeHeHue. CTeapuHOBas ¥ OJICMHOBAas KHCIOTBI Kak
HpeI[CTaBI/ITeJ'H/I BBICIIIUX Kap60HOBI)IX KUCJIIOT. ana KaK COJIN BBICIIINX Kap6OHOBI)IX KHUCJIOT, UX
MOIOIIIEE IENUCTBUE.

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. bruosnorudeckas poiab KUPOB.

VYrieBonbl: cocTaB, KiaccuUKaIMs yrieBoJoB (MOHO-, IU- M Toymcaxapuisl). [roko3a -
MPOCTEHIIMNA MOHOCaXapuj: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI, (U3HYECKHEe W XHUMHYCCKHC
cBoiicTBa (B3aumojieiicTBre ¢ THapokcuaoM mean(Il), okucieHne aMMHaYHBIM PAacTBOPOM OKCHJIA



cepebpa(l), BoccraHoBIeHUE, OpOKEHHE TJIOKO3bI), HAXOXJIEHHWE B TMPHUPOJE, NPUMEHEHUE,
O6uonornyeckas poib. @oTocunTes. PpyKTO3a KaK U30MEP IITIOKO3HI.

Kpaxman u nemnono3a kak npupojHble noiumepsl. CTpoeHHe Kpaxmasla U LEJUII0JI03bI.
duznyeckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAsl PEAKLUs C HOA0M).

DKCrepUMEHTAIbHBIE METOJIbl H3Y4YeHMsI BEUIECTB M HUX IPEBpaIleHMi: MpOBEICHUE,
HaOJI0/IEHUE U ONMHMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIHPTOB, KAUECTBEHHBIE PEAKIINH
O/IHOATOMHBIX CHUPTOB (OKHCIeHHE »dTaHoia okcuaomM Meau(Il)), MHOroaToOMHBIX CHHUPTOB
(B3aumojeiicteue rimiepuHa ¢ rujgpokcugom menu(H)), ampaernnoB (okuciaeHME aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u ruapokcunom meau(Il), BaumoaeicTBUe Kpaxmaiga ¢ HOJOM),
IIPOBEJCHUE NPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4n.

Brruncnenus no ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOMTNYECTBA UCXOTHOTO
BEIIECTBA WM MPOAYKTA PEAKIIUHU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOTHBIX
BEIIIECTB WUJIU TIPOIYKTOB PEAKIIUHN).

6.1.4. A3oTconepikaiue OpraHuyecKue COeAMHEHUSI.

AMMHOKHUCIIOTHI KaKk aM(OoTepHbIe OpraHMYecKue coearuHeHUs. PU3NUECKUE U XUMUUYECKUE
CBOICTBa aMUHOKHCIOT (Ha TpuMepe TIIHlKHA). buHonormdeckoe 3HaYeHHE aMHHOKHCIIOT.
IlenTtuner.

benku kak mnpupoAHbIE BBICOKOMOIEKYISIpHBIE coefuHeHus. [lepBuyHas, BTOpUYHAS H
TpeTU4YHasi CTPyKTypa OenkoB. XWUMHUYECKHE CBOWCTBA OEIKOB: THUIAPOIH3, JeHATyparus,
KaueCTBEHHBIC PEaKIINK Ha OCJIKHU.

DKCrepuMEHTAIbHBIE METOJAbl HM3y4YeHHs BEIIeCTB M MX NpPEeBpaIlCHUi: HAONIIOJeHHE U
OTHCaHNEe JEMOHCTPAIIMOHHBIX OMBITOB: JeHATYypalus OEIKOB MpPU HArPEBAHUU, IBETHBIE PEaKIIUU
O€eJIKOB.

6.1.5. BeIcCOKOMOJIEKYIJISIPHBIE COEINHEHUS.

OCHOBHBIC TOHSATHS XHUMHH BBICOKOMOIJICKYJIAPHBIX COCIUHCHUIL: MOHOMCp, MNOJHUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IMOJIUMCPU3AIIUU, CPCAHAA MOJICKYJIApHAs Macca. OcHoBHBIC METO/JbI
CHUHTEC3a BBICOKOMOJICKYJIAPHBIX CO€IUHEHUM - noJIMMEepuru3alusa U NOJIMKOHACHCA .

3KCHCpI/IMCHTaJ'IBHBIG MCTOAbI HU3YUCHUSA BCUICCTB U HUX npeBpameHI/Iﬁ: O3HAKOMJICHUE C
06pa3L[aMI/I NPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAyYYKOB.

6.1.6. MexnpeMeTHbIE CBS3H.

Peanuzanust MeXnpeaIMEeTHBIX CBSI3€M MpH HM3y4EHUM OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl Yepe3 HCIOJb30BaHHWE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSTUH, TaKk H
HOHHTHﬁ, SABJIIIOINUXCA CUCTCMHBIMU JJIS1 OTACJIBbHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIE TTOHSATHS: SIBJICHUE, HAYYHBIN (PakT, TUTIOTE3a, 3aKOH, TEOPH,
aHaIM3, CHWHTE3, Kiaccuukamnus, NepUOJUIHOCTh, HAOIIOJEHUE, H3MEPEHUE, JKCIECPHUMEHT,
MO/ICJIUPOBAHUE.

®dusuka: mMarepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIETUUECKUI YPOBEHD,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEITHMUMHBI U SIUHUIIBI UX
U3MEpEHMUS.

Bbuonorusi: kierka, opraHusM, Omocdepa, oOMEH BeIIECTB B OpraHusMe, (OTOCHHTE30-
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

Feorpaq)m[: MHHCPAJIbI, TOPHBIC TTIOPOABLI, ITOJIC3HBIC UCKOIIAEMBIC, TOIIJIINBO, PECYPCHI.

TexHomorus: MUILEBLIC MNPOAYKTBI, OCHOBBI PALIMOHAJIBHOTO IHWTAaHUA, MOIOMIUC CPpCACTBA,
JICKAPCTBCHHBIC U KOCMCTHUUYCCKHUC IIpCraparbl, MAaTCpUAJIbl U3 MCKYCCTBCHHBIX W CHUHTCTUUYCCKUX
BOJIOKOH.

7. Conepxanue ooydenus B 11 kiacce.
7.1. O0miast u HeOpraHUYecKas XUMHUSL.
7.1.1. TeopeTuueckre OCHOBBI XUMHH.

XuMudeckuil 3nemMeHT. AToM. Sfnpo aToma, U30TONbBI. DJEKTPOHHas 000JIOYKa.
DHepreTUyYecKre YpPOBHHU, MOAYPOBHH. ATOMHBIE OpOHTamH, S-, p-, d- 3memeHTsl. OCOOECHHOCTH
pacnpeneneHus 3J€KTPOHOB IO OpOUTaNsM B aToMax 3JIEMEHTOB NEPBBIX YETHIPEX NEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucremMa XuUMHUYECKHX dieMeHToB J[.U.
MengeneeBa. CBs3b epHOIUUECKOr0 3aKkoHa U [leproauueckoil cuCTeMbl XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa ¢ COBPEMEHHOW TEOPHEW CTPOCHMsSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMSI
CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEILIECTB 10 TPYIaM U
nepuoaaM. 3Hau€HUE MEPUOINYECKOr0 3aKOHA B Pa3BUTHUN HAYKH.

CTpOCHI/Ie BEIlleCTBA. XMMMYECKasd CBI3b. BHUIBI XHMHUYECKOH CBS3HU (KOBaﬂeHTHaH
HCMOJISIpHAad W IMOJidpHasA, HWOHHAas, MCTaJIJII/I‘-ICCKa}I). MexaHu3MbI O6pa3OBaHI/I$I KOBaJICHTHOM
XUMHYECKON CBS3H (OGMCHHLIﬁ )51 I[OHOpHO-&KLICHTOpHLIfI). BO,Z[OpOI[HaSI CBs3b. BaleHTHOCTH.
SHCKTpOOTpI/II_IaTCHBHOCTB. Crenens okuciieHus. oHBI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelleCTBA. THUIBl KPHUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMICTBa BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsitue o mucnepcHbIX cuctemax. VICTUHHBIE M KOJJIOMAHBIE pacTBOpPbl. MaccoBast 1ouis
BEILIECTBA B PACTBOPE.



Krnaccudukanus Heopranmdeckux coefuHeHuil. HoMeHkIaTypa HEOpraHMYECKUX BEIECTB.
['eneTnyeckasi CBA3b HEOPTraHUYECKUX BEILECTB, MPUHAAICKAIIUX K PA3ITMUHBIM KIIACCaM.

Xumuyeckass peakuusa. Krnaccudukanmuss XMMUYECKHUX peakIuil B HEOPraHUYeCKOW u
OPraHWYECKOM XHUMHH. 3aKOH COXPAHEHMsI MACChl BEIIECTB, 3aKOH COXPAHEHHS U TPEBPAILICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUSIX.

CkopocTb peakiuu, €€ 3aBUCHUMOCTb OT pa3iMuHbIX (akTopoB. OOpaTuMmble peakLuu.
Xumuyeckoe paBHoBecue. DakTopbl, BIMAIONIME HA COCTOSHUE XWMHUYECKOTO PpPaBHOBECHS.
ITpunnun Jle larense.

OnexTponutuyeckas auccounanusa. CuiibHble W cinalble 31MeKTpoiauThl. Cpeaa BOJIHBIX
pPacTBOPOB BEIIECTB: KHCIas, HEUTpallbHas, IieJ0uHas. Peakiiuu HOHHOTo 0OMeHa.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuu.

OKCIEpUMEHTAIbHBIE METO/bl HM3YYEHHUsI BELIECTB M MX MPEBPALICHUN: JAEMOHCTpPALIUS
tabnun «[lepuoanueckas cucrema xumudeckux sneMenToB J[.M. MenzaeneeBay, usyueHue Mojienei
KPUCTAIJIMYECKUX PEHIETOK, HAOMIOACHHE M OMNHMCAHHME JEMOHCTPAIMOHHBIX U JabOPaTOPHBIX
ONbITOB (Pa3yIoKEHHE NEPOKCHIA BOAOPOJA B MPUCYTCTBUU KaTaJIM3aTOpa, ONpPENEICHHE CPE.bl
pacTBOpPOB BEUIECTB C MOMOIINBI0 YHHUBEPCAIBHOTO HWHAWKATOpA, PEaKIUHd HOHHOTO OOMEHa),
MPOBEJCHUE MpPaKTUUYEeCKON paboThl «BiusHue pa3nuyHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

PacuérHble 3ama4un.

Pacuétel o YPaBHCHHUAM XUMHUUYCCKUX peaKquI, B TOM YHUCIIEC TCPMOXUMHNYCCKUC paC‘IéTBI,
pacqéTm C UCITOJIB30BAHHUEM ITOHATHA «MaCCOBas JOJIA BEHICCTBA.

7.1.2. Paznen 2. Heopranuueckas Xxumusl.

Hewmerannsl. [lonoxxenne HemerawioB B [lepuoandeckoil cucreMe XMMHUYECKHUX AJIEMEHTOB
JA.M. MenneneeBa U OCOOCHHOCTH CTpOeHHs aroMoB. (Dusnyeckue CBOHCTBA HEMETAJUIOB.
ANoTponus HEMETaJUIOB (Ha MpUMepe KUCIopoa, cepsbl, pocdopa u yriaepoaa).

XUMHUYECKHE CBOWMCTBA BaKHEUIINX HEMETANIOB (TaJIOT€HOB, Cepbl, a3oTa, (ocdopa,
yriaepoaa U KpeMHUsS) U UX COeIMHEHUH (OKCHUIOB, KHCIOPOACOACPKAIIUX KHUCIOT, BOAOPOTHBIX
COCTMHCHM ).

HpI/IMCHCHHe Ba)KHEHUIIINX HEMETAIJIOB U UX COCAUHECHUIA.

Meramnsl. [lonoxxenne meramioB B [leproandeckoil cucreMe XuMA4YecKkux 3yieMeHTos J1.1.
MenneneeBa. OCOOEHHOCTH CTPOEHHsI DJEKTPOHHBIX 000JI04eK aTroMOB MeTauioB. OOmue
¢u3uueckue cpoiictBa MeTayuioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHM psiJl HamnpsHKeHUH
METaJlIOB.



XWMHYECKHE CBOMCTBA BAXKHEUIIUX METAUIOB (HATpPUM, Kaduil, KajabIllMid, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

O6H_II/IG CIIOCOOBI IIOJIYUYCHUSA METAJLIIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6BITy N TCXHHKCE.

9KCHCpI/IMeHTaJ'II)HI>Ie MCTOJBI U3Y4YCHU BCIICCTB U UX npeBpameHI/Iﬁ: HU3Yy4YCHUC KOJUICKIHNH
«MeTamisl u CIIJIaBBI», 06pa3u03 HEMETAIJIOB, pCHICHUE SKCIICPUMEHTAJIBHBIX 3a4a4, Ha6J'IIOI[eHI/Ie
N OIIKMCaHUC JEMOHCTpPAIlMOHHBIX H na6opaTopHHx OIIBITOB (B3aHMOHCﬁCTBHe TUAPOKCHU A
AIIOMHHUA C paCTBOpaMu KHUCJIOT U H.IGJIO‘-IG?I, KauCCTBCHHBIC PCAKIIMN HAa KaTUOHBbI MeTaHHOB).

PacuérHble 3ama4n.

Pacuéthl Macchl BelecTBa Ui 00BEMa ra3oB 1o HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MAaCCC
NI O6’LéMy OIHOT'O U3 YYAaCTBYIOIIHNX B PCAKIHUU BCIHICCTB, paC‘léTbI MacCCHhI (O6’béMa, KOJIN4YCCTBA
Bemecma) MMPOAYKTOB pCaKINH, €CJIN OAHO U3 BCUICCTB UMCCT IIPUMCCH.

7.1.3. XuMus U KU3Hb. MEXIpEeIMETHBIC CBS3H.

Pones xumum B 00ecriedeHNH SKOJIOTUYECKOM, YHEPTeTHUECKOW M MUIIEBOW OE30MacCHOCTH,
pa3sBUTHU MeULUHBL. [IoHATHE O HAyYHBIX METO/1aX MO3HAHMSI BELIECTB M XUMHUECKUX PEaKLIUH.

HpeI[CTaBHeHI/Iﬂ 00 O6HII/IX HAaYYHBIX NPUHOUIIAX ITPOMBINUICHHOTO IMOJIYYCHHUA BaYKHEHIITNX
BCHIICCTB.

YenoBek B MHUpE BEUIECTB W MaTEPHUANIOB: BAXXKHEHMIIME CTPOUTEIbHBIE MaTEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHalIbl, KpPAaCKH, CTEKJIO, KepaMuKa, MaTepHalbl Ui JJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHHUSI.

XuMHsT W 3]I0pOBbE UETOBEKA: TMpPaBWJIA MCIOIB30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuia 6€30MacHOTO MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TTIOBCEHEBHOM KU3HHU.

Peanu3zanus MexnpeIMeTHBIX CBA3EH MpHU U3yuyeHUu 0oOIel 1 HeopraHM4eckol XumMuu B 11
KJIaCCE OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATUH, ABISIOIINXCSA CUCTEMHBIMU JUISI OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO011ue ecTecTBEHHO-Hay4YHbIE TIOHATHS: Hay4HbIN (akT, TUIIOTE3a, 3aKOH, TeOpHUs, aHAIIU3,
CUHTE3, KJacCUpUKalus, TMEePUOJUYHOCTb, HAOIIOJEHHE, OSKCIEPUMEHT, MOJIEIHPOBaHHE,
WU3MEpPEHHUE, SBJICHHE.

dusnka: Marepus, SHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, H3OTOI,
PaIMOaKTUBHOCTh, MOJICKYJIa, DHEPreTUYECKUU YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUECCKUE BETUYMHBI U €JMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTema, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.



TexHomorus: XuMHIecKast IIPOMBIINIJICHHOCTh, MCTAJLTYPIrus, IMMPOU3BOJACTBO CTPOUTCIIBHBIX
MaTcepHrajioB, CEIIbCKOXO03SIICTBEHHOE IMpOU3BOACTBO, nUIcBas MMPOMBIIIJICHHOCTD,
q)apMaLleBTI/I‘IeCKaSI MNPOMBIIIJICHHOCTH, HPOU3BOACTBO KOCMETUUYCCKUX IMPCIapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUU.

8. Ilmanupyemsbie pe3yabTaThl OCBOSHHS MIPOrPaMMBbI IO XMMUHU Ha YPOBHE CPEIHETO OOIIEeTo
o0OpazoBaHusl.

8.1. ®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYarOIIUMUCS
nporpaMMm cpefaHero oOmiero o0Opa3oBaHUS (JMYHOCTHBIM, METANpPEAMETHBIM M IPEIMETHBIM).
HayuHo-meToanueckoil 0CHOBOM /17151 pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHMS IIPOTPAMM
CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-IEATEITbHOCTHBIN TTOIXO/T.

8.2. B COOTBETCTBHH C CHCTEMHO-JIEATEILHOCTHBIM MOJIXOAOM B CTPYKTYPE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMeTa «XHUMUsS» Ha YPOBHE CpelHEro oOuiero ooOpasoBaHMs BbIIECIECHbI
CJIEYIOINE COCTABIAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPaKTAHCKOW HIACHTHYHOCTH - TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIn4Yue MOTHBAIlUHU K 06y‘-ICHI/IIO;

L[eJICHANPaBICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHWH JIMYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIUXCSI PYKOBOJCTBOBAaTHCS B CBOCH NeATEIHHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIMMHU  IIEIOCTHOM CHCTEME XHUMHUYECKOTO
oOpa3zoBaHus;

HaJINYHUC IIPABOCO3HAHUA AKOJIOTUYECKOM KYJIbTYPBI U CITOCOOHOCTH CTaBHTh e 1 CTpOUTH
JKHN3HCHHBIC ITJIaHBI.

8.3. JIuyHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMera «XHUMHS» JIOCTUTAlOTCS B E€IUHCTBE
yueOHOM ¥  BOCIHTATENbHOW  JEATEIBHOCTH B  COOTBETCTBUHU C T'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH,  JTYXOBHO-HPAaBCTBEHHBIMH  IIEHHOCTSMH W  HJEAJIaMU  POCCHICKOTO
Fpa)K}IaHCKOFO O6HI€CTBa, HpI/IHSITI)IMI/I B 06IIIGCTBC HOpMaMI/I nu HpaBI/IJ'IaMI/I IIOBCIACHUAI,
CIIOCOOCTBYIONTUMH TIPOIIECCaM CaMOITO3HAHUS, CAaMOPAa3BHUTHUS W HPABCTBEHHOTO CTAHOBJICHHUS
JTUIHOCTH 00YyYaIONUXCSI.

8.4. JIn4HOCTHBIE Pe3yIbTaThl OCBOEHUS MpeIMeTa «XHUMHUSD» OTPAXKatoT cPOPMUPOBAHHOCTD
OTIbITa TIO3HABATENbHOM U MPAKTUYECKOM AeITeTbHOCTH 00yJaroIMXCsl IO pealn3alii IPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpax1aHCKOrO BOCIIMTAHUSA:

OCO3HaHMS O0YYAIOIIMMHCS CBOMX KOHCTHTYLIMOHHBIX MpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPAIKY;



MPEACTABICHUS O COIMAIBHBIX HOPMaxX M TPaBWJIAX MEKJIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTH IIPU CO3JaHUU y‘Ie6HBIX ITPOCKTOB,
pCIICHUN y‘IG6HLIX 1 ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh H IIPUHUMAaTh MOTHBbBI, HAMCPCHUA, JIOTUKY W apTryYMCHTBI APYIruXx
IIpU aHaJIU3€ pas3INYHbIX BUIOB yqe6H0171 JACATCIIBHOCTH,

2) IMaTpUOTUYCCKOI'O BOCIIMTAHUA:
LHEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUTO OTE€UYECTBCHHOM XHUMUHU,

YBaXXCHUA K IIPOLECCY TBOPUYCCTBA B obnactu TCOPHU U NPAKTUYICCKOTO ITPUMCHCHUA XUMHHU,
OCO3HAaHHUA TOI'0, YTO JOCTUKCHUA HAYKU €CTh PE3YyJbTaT AJIUTCIIbHBIX H&6JHOII€HPII>1, KpPOIIOTJIUBBIX
OKCIICPUMCHTAJIbHBIX ITIOUCKOB, ITIOCTOSIHHOI'O Tpyda y‘IéHLIX H IIPAKTUKOB,;

HHTCPCCAa U MMO3HABATCIIbHBIX MOTUBOB B IMOJIYYCHHUH U IMMOCJIICAYIOLICM aHaJIn3¢ I/IH(1)OpMaIII/II/I
0 MCPCAOBBIX JOCTUKCHHUAX COBpGMCHHOfI OTEYECCTBEHHOM XUMUU,

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CITOCOOHOCTH OLICHUBATh CUTyallUH, CBA3AHHBIC C XUMHUUYCCKUMU SBJIICHUSAMU, U IIPUHHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OLICHUBAaTh CBOE IOBEACHHE U MOCTYIIKH CBOHX TOBapI/IH_[eﬁ C IIO3UIIUM
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM U OCO3HAHUC MOCIEACTBUI 3TUX MMOCTYIIKOB,

4) bopMHUpOBaHUS KYJIbTYPHI 370POBBS:

MMOHMMAaHUS I1IEHHOCTEH 370pOBOTO M 0Oe30macHoro olpasza KU3HH, HE0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOJTr0IeHUsI TIPAaBIIT 0€301TaCHOTO OOPAIEHHUS C BEIIECTBAMH B OBITY, TOBCEAHEBHOMN KU3HU
Y B TPYJIOBOH JESTEIBHOCTH;

MMOHUMAaHHUSI LIEHHOCTH MPaBWJI HHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30M1aCHOTO MOBEICHUS
B CUTYyalUsIX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOEH;

OCO3HaHHUS TOCJHEICTBUH M HENpUATHS BPEIHBIX MNPUBbIUEK (YHOTpeOJieHUs alKoroJs,
HapKOTHKOB, KYPEHHUS);

5) TpyZIOBOTO BOCTIUTAHUS:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEIOBATEIbCKONH  JIeSTENbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYTrUX BUAAX JIEATEILHOCTH;



YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B pEUICHUH MPaKTUYECKHX 337ad COIUAIbHON
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY H3Y4YEHHIO NpodeccHil pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUU 110 XUMHHU;

YBaXEHHs K TPYLy, JIOJSIM TPyJa M pe3ylibTaTaM TPYJOBOM AEATEIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpPY WHIMBHIYaJbHOW TPAeKTOPUU 00Opa3oBaHus, Oyaymieil mnpodeccuu u
pcajm3anuun COOCTBEHHBIX KU3HEHHBIX IIJIAHOB C yT-IéTOM JIMYHOCTHBIX UHTCPECOB, cIocoOHoOCTEN K
XMW, HTHTEPECOB U TOTPEOHOCTEN 00IIeCTBa;

6) SKOJIOTHYCCKOI'O BOCIIUTAHUA:

9KOJIOTHYECKU 11e71ecO00pa3HOro OTHOIICHUS K MPUPOJE, KaK MCTOUYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TJI00AJIBHOIO XapaKTepa I3KOJIOTHUYCCKUX HpO6J’I€M, BIIMAHHNA 5KOHOMHMYCCKHX
MpoucCCoOB HA COCTOAHHUEC HpHpOI[HOﬁ u COHH&HBHOﬁ CpEAabI;

OCO3HaHUA H€O6XOI[I/IMOCTI/I HUCIOJb30BaHUS JOCTIKEHUN XUMUHM IS peIICHUsA BOIIPOCOB
palruoOHaJIbHOI'O IIPUPOAOIIOTIBL30BAHUA;

AKTHUBHOTO HENPUATUS JEHCTBHM, NPUHOCAIIMX BpPEI OKPYKAKOUIEH IPUPOIHON cpene,
YMEHHUSI NPOTHO3UPOBATh HEOJArONPUATHBIE 3KOJIOIMYECKHE IOCIEACTBUS MPEANPHUHUMAEMBIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HaJIMYHA PA3BUTOTO OKOJIOTMYCCKOTO MBIIIJICHUA, JKOJIOTHYECKOM KYJbTYpPBI, OIbITA
ACATCIIBHOCTH 9KOJIOTHYECKOM HAITPpaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATHLCS nMHu B
HO3H8.BE[TCJ'H>HOI>1, KOMMYHPIKaTI/IBHOfI U COLIMAJIbHOM IIPAaKTUKCE, CIIOCOOHOCTH U YMCHHSA AKTUBHO
MMPOTHUBOCTOATH UACOJIOTUU XeMO(1)06I/II/I;

7) HEHHOCTHU HAYYHOT'O ITO3HAHUS:

c(OpPMUPOBAHHOE MHPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaYK{ ¥ 0OILIIECTBEHHOW NPAKTUKU;

MOHUMAaHUs Clenu(UKH XUMHM KaKk HayKd, OCO3HaHUs €€ poiaud B (popMHpOBaHUU
PaMOHAIBHOTO HAYYHOT'O MBIIJIEHUS, CO3AAHUH LIEJIOCTHOTO IIPEICTABICHUS

00 OKpy’KarolleM MHUpE KaK O €IWHCTBE NPHUPOAbI U UEIOBEKa, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOaeM coXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHWMHH JJII COBPEMEHHOW UIMBWIIM3AIMU: B €€
T'YMaHUCTUYECKON HANpPaBJICHHOCTH W BAXKHOW POJU B CO3JIaHWM HOBOM 0a3bl MaTepuaabHOMN
KYJIbTYpPbI, PEUICHUH TJI00aNbHBIX MPOOJIEM YCTOMYMBOIO DPAa3BUTHUSL YEIOBEUYECTBA - CHIPHEBOM,
SHEPreTUYeCcKOM, MUIIEBOM U SKOJIOTHYEeCKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00eCTIeYeHUH
YCIIOBUH YCIEIIHOTO TPYAA U DKOJIOTHYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;



€CTECTBCHHO-HAYYHOM TPAaMOTHOCTH: IIOHMMAaHMs CYIUHOCTHM METONOB  IIO3HAHMI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIBb30BaTh IOJIy4aeMble 3HAHHUSA IS
aHanu3a U 00BSICHEHUS SIBJICHUH OKPY’KAIOIIET0 MUPA U MPOUCXOAAIINX B HEM U3MEHEHUH, yMEHUS
JenaTh 0OOCHOBAaHHBIE 3aKJIIOYEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LENBI0
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOIh30BaTh XUMUYCCKHE 3HAHMS AJI pCIICHUSA HpO6JIeM B
PCAIBHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U UCCIIE0OBATEIbCKOM €ATEIbHOCTH; TOTOBHOCTU M CIIOCOOHOCTH K
HENPEePHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHUIO, K AKTHBHOMY TMOJYYCHHIO HOBBIX 3HAHUH 10
XHUMHUHU B COOTBETCTBUU C ’KU3HEHHBIMHU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTAM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TETbHOCTH.

8.5. MertanpeaMeTHbIE PE3yJbTaThl OCBOCHHS yd4eOHOro mpeamera «XHMUS» Ha YPOBHE
CpeIHero o0mero 00pa3oBaHUs BKIIFOYAIOT:

3HaYUMBbIe M7 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCA MEKIUCIUILIMHAPHbBIE
(MeXTpeaMeTHbIE) 00IIeHAYYHBIE MMOHATHS, OTPAKAIOIINE LIETOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
crenupuKy METOJOB TO3HAHWS, HCIOIB3YeMBIX B €CTECTBCHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprus, sIBICHNE, IPOLECC, CUCTEMA, HAyUHBIH (PAKT, MPUHIMI, TUIO0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCClIeZIOBaHNE, HAOII0JEHIE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHe);

YHHUBEpCcaJbHbIe YUeOHbIE AecTBUs (TTO3HABaTeNbHbIE, KOMMYHUKATUBHbIE, PETYJIATUBHBIE),
obecnieunBaromue GopMupoBaHue (DYHKIIMOHAIBHOW TPAaMOTHOCTH M COIMATBHOM KOMIETEHITUH
00yJaromuxcs;

CHOCOOHOCTh ~ OOydYaromMXcsi  MCIOJb30BaTh  OCBOGHHBIE  MEXIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCAIbHBIE Y4YEOHBIC JCHCTBUA B TIO3HABATEIHHOU U
COLIMAIbHON NPAKTHKE.

8.6. MertanpenMeTHble pe3yJabTaThl OTPAXAIOT OBJAJCHUE YHUBEPCATHLHBIMU YUeOHBIMHU
MMO3HABATEIIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJIATHBHBIMH JICUCTBUSMHU.

8.6.1. OBnaneHne yHUBEPCATbHBIMUA YI€OHBIMU TTO3HABATEIbHBIMU JCHCTBUSMH:
1) 6a30BbI€ JIOTHYECKUE JCHCTBUS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBATh UM aKTYaJM3UpPOBaTh MpPoOJeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OMMPCACIIATL LCJIIN MACATCIBHOCTH, 3alaBad IapaMCTPbl W KPUTCPpHUU HUX JOCTUKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



HCIIOJIB30BaTh IIpU OCBOCHHUU 3HAHWUM HpI/IéMBI JJOTHYECKOT'O MbIIIJIICHUSA - BBIACIATH
XapaKTCPHBIC IMPU3HAKN MMOHSITUM u YCTaHaBJIMBATb ux B3aMMOCBA3b, HCIIOJIB30BaTh
COOTBCTCTBYIOIINEC NOHATHUA IJIA 00BICHCHHS OTACIBbHBIX q)aKTOB u HBJIGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPUH LIS KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;
YCTaHABIUBATh IPUYUHHO-CIICACTBEHHBIE CBA3U MEXAY U3YyYaeMbIMU SIBICHUAMY;

CTPOUTH JIOTHYECKUEC PACCYXKIACHUA (I/IH,Z[YKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I), BBISBJIATH
3aKOHOMEPHOCTH W IIPOTHBOPEYHA B pacCMAaTpUBACMBIX SABJICHUAX, (bOpMYJ'II/IpOBaTI) BBIBOABI H
3aKJIFOYCHHA,

IIPpUMCHATL B IPOLICCCE IMO3HAHUA, HCIIOJIB3YEMbIC B XUMHUHU CHMBOJIMYCCKUC (3HaKOBLIe)
MOJICIIH, Hp606paSOBBIBaTB MOJCJIBbHBIC IIPCACTABJICHHUA - XHMHYECKHHN 3HAK (CI/IMBOH) 3JICMCHTA,
XUMHNYCCKas Q)opMlea, YpaBHCHUC XUMHYCCKOMN pC€akKuyu - IIpH PCHICHHU y‘I66HBIX
MMO3HABATCIIbHBIX W IMPAKTHYCCKHUX 3aJiad, IMPUMCHATbL HA3BAHHBIC MOJICJIbHBIC IIPCACTABIICHHA IJIA
BBIABJICHUS XaPaKTCPHLBIX ITPU3HAKOB U3y4aCMbIX BEIICCTB U XUMHUYCCKUX peaKum"I.

2) 6a30BbIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

BJIaZICTb OCHOBaMHU MCTOAOB HAYYHOI'O TIIO3HAHUA BCIICCTB W XHUMHYCCKUX peaKHI/Iﬁ;
q)OpMy.]'II/IpOBaTB O M 3ada4du HCCICOO0BAaHUA, HCIIOJIB30BATHh IIOCTABJIICHHBIC U CaMOCTOATCIIBHO
C(i)OpMy.]'II/IpOBaHHBIe BOIIPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUA U OCHOBBI JIA q)OpMI/IpOBaHI/IH
THUIIOTE3bI 10 IPOBCPKE NPAaBUIIBHOCTH BBICKA3bIBACMBIX CY)K)ICHI/II\/'I;

BJIQJIETh HAaBBIKAMU CAaMOCTOSTENIBHOTO IUIAHWPOBAHMWS M TPOBEACHHUA YYEHHUYECKUX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HaOJIOJaTh 3a XOAOM MpoIlecca, CaMOCTOSTEIbHO
IPOrHO3UPOBATh €ro pe3ynbTar, (OpMYyJIHpPOBAaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIEIOBAaHUS, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOM
pabore;

MpUOOpETaTh OMNBIT YYEHWYECKOW MCCIEA0BATEIbCKOM M TPOEKTHOM JeATeIbHOCTH,
NPOSBIATH CHOCOOHOCTH U TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJOB peIIeHUs
MPaKTHYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJIOB [TO3HAHMSL.

3) pabora ¢ nHbOpMaIueit:

OPHEHTUPOBATbCS B  paA3IMYHBIX HCTOYHHMKAX HHGpopManuu (Hay4yHO-TOMYJspHas
auTepaTypa XHMMHYECKOTOo  COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypcsl HMHTepHera),
aHAIM3UPOBATh UHGOPMAIUIO PA3IMYHBIX BUJIOB M (OPM MPE/CTaBICHUS, KPUTUYECKH OLIEHUBATH
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUYNBOCTb;

dbopmMynupoBaTh 3amMpoChl W TPUMEHSTh PA3IUYHBIC METOJbl TpPH TIONCKE H O0TOOpe
nHpopmaIu, HeoOX0MMOM TS BRIMTOJTHEHUST YI€OHBIX 3a/1a4 ONPEICAEHHOTO THIIA;

NpUOOpeTaTh OMBIT HCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH H
Pa3IUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIBHYIO (HOPMYy TMpeacTaBieHUs HHPOPMAIUH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCIIOJIb30BAaTh HAYYHBI $3bIK B Ka4yeCTBE CPEACTBA IIPpH pPaboTe € XUMHUYECKOIl
uH(poOpMaIKeil: MPUMEHITh MEXKIPEIMETHbIE ((PU3NYECKIE U MAaTeMAaTHYCCKHUE) 3HAKU M CUMBOJIBI,
dopmybl, abOpeBHATYpPBI, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATJISIIHOCTH.
8.6.2. OBnageHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICUCTBUSAMMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOM TEMbl B XOJAC AUAJIOTAa W/WIA JTUCKYCCHH,
BBICKa3bIBaTh  HJeU, (OPMYIHUPOBATh CBOM  NPEUIOKEHHS] OTHOCUTEIHHO  BBIMOJIHEHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYNaTh C Ipe3eHTaluell pe3yabTaToB IO3HABATEIBHOW JESTENbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPH BBITOJHEHUH XUMHUYECKOIO SKCIIEPUMEHTA,
IPaKTUYECKOH palbOoThl MO MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEILIECTB, peau3alMyd y4eOHOro
npoekTa U (opMynupoBaTh BBIBOABI 10 pe3yjibTaTaM IPOBEAEHHBIX MCCIENOBAaHUN IyTEM
COIJIACOBaHUs NMO3UIMI B X0/1€ 00CYKJEHUS 1 0OMEHAa MHEHUSIMHU.

8.6.3. OBnaneHHE YHUBEPCAIBHBIMM DPETYJIATUBHBIMU JEHCTBUSMHU: CAMOCTOATEIBHO
IUTAHUPOBATh U OCYILLECTBIIATH CBOIO IIO3HABATEIBHYIO AEATEIbHOCTD, ONPEAEIIAs €€ LIeIU U 3aJauH,
KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MpEIaraéMblii adropuT™M JeicTBUMA
IpU BBIOJHEHUN Y4YEOHBIX W HCCIIEOBATEIbCKUX 3a/]ay, BBIOMpaTh Hambosiee 3PQPEKTUBHBIN
CIoco0 UX peuIeHHs ¢ y4ETOM MOIY4EHHs HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTU HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.
8.7. IlpeameTHbIE pe3ysbTaThl OCBOCHUS MPOTrPAMMBI CPEHETO OOIIEero

o0Opa3oBaHMsl 1O XHMMUU Ha 0a30BOM YypPOBHE OpHEHTHUPOBaHbl Ha obecredyeHue
IPEeuMYIIECTBEHHO 00111e00pa30BaTeIbHOM U OOIIEKYIbTYpHONH MOATOTOBKK oOywaromuxcs. OHH
BKJIIOYAIOT Creruduueckue ajas ydeOHoro mnpenmera «XUMHS» HaydyHble 3HaHHUS, YMEHUS U
CHocoOBI ACWCTBUI 110 OCBOCHUIO, MHTEPIIPETAIMN U TPe0Opa30BaHUIO 3HAHUM, BUIbI IS TETLHOCTH
[0 MOJIYYEHUIO HOBOI'O 3HAaHUS M MPHUMEHEHHIO 3HAHWN B Pa3IMYHBIX Y4eOHBIX U peasIbHbIX
’KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C XUMHUEH. B mporpaMMe mo XuMuu NpeaMeTHbIE Pe3yabTaThl
MPEJICTaBJICHbI 110 TOAaM U3yYEeHHUSI.

8.8. K konmy oOyuenus B 10 Kiacce mpeaMETHBIC pe3yabTaThl OCBOCHHS Kypca
«Opranuyeckasi XUMHs» OTPAKaOT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUI O XUMUIECKOW COCTABIISIOICH

€CTECTBEHHO-HAyYHON KapTHUHBI MHUpa, POJIM XMMHUHU B IIO3HAHWM SIBJICHUM IPUPOJIBI, B
(GopMHpPOBAaHUM MBIIIJICHUS U KYJABTYpbl JHYHOCTH, €€ (YHKIMOHAJIHLHOH TI'PaMOTHOCTH,



HEOOXOUMOMW UTS pElICHUs] MPAKTUYECKUX 337ad U HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U IPHPOIHOM CpeJie;

BJIAJICHUE CUCTEMON XUMHUYECKHUX 3HaHUH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIINE TTIOHSTUS
(XMMHUYECKUI DJIEMEHT, aToM, »JJEKTPOHHas O000J0YKa aTomMa, MOJEKylda, BaJCHTHOCTD,
AIIEKTPOOTPHUILIATEILHOCTh, XHUMHUYECKash CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaIéHHast), MOJIb, MOJISIPHAsI Macca, MOJIAPHBINA 00bEM, YIIIEepOIHBIA CKeNeT, (PyHKIMOHATbHAS
rpymIa, paaukai, H30MepHs, H30Mepbl, TOMOJIOTHUECKUH PSAJl, TOMOJIOTH, YTJIEBOIOPO/IbI, KUCIOPO.
U a30TCO/EpIKAINE COCANHEHUS, MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIC
COC/TMHCHUS );

TEOpUU M 3aKOHBI (Teopusl CTpOeHus oprannyeckux BemectB A.M. BbyrtiepoBa, 3akoH
COXpPaHEHHsI MacChl BEILIECTB);

3aKOHOMCPHOCTH, CHUMBOJIMYECKHI SI3BIK XUMUU,

MI/Ip0B033peH‘-ICCKI/IC 3HaHUA, JIC)KAIIUEC B OCHOBC ITIOHUMAaHUA HpI/I‘II/IHHOCTI/I U CUCTCMHOCTHU
XUMUYECKUX SIBJICHUH, (PAKTOJOTMYECKUE CBEIEHUS O CBOWCTBAaX, COCTaBE, IIOJIYyYEHUU U
0e30I1acHOM

HCITIOJIBb30BaHUU Ba)KHefIHIPIX OpFaHI/I‘-ICCKI/IX BCIICCTB B 6I)ITy nu HpaKTquCKOﬁ JCATCIIBHOCTHU
YEeJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBJISATH XapaKTEPHbIC MPU3HAKHU MTOHSATUN, YCTAHABIMBATH UX
B3aMMOCBSI3b, HMCIIOJIb30BaTh COOTBETCTBYIOLIWE IOHSATUS IMPU ONUCAHMM COCTaBa, CTPOCHUSA H
MPEBPAILICHUI OPTaHUYECKUX COCTUHECHUI;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOJIb30BATh XMMHUYECKYIO CHMBOJHUKY JJII COCTAaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (GOpMyS OpraHUYECKUX BEILECTB U
YPAaBHEHUN XUMHYECKHUX PEAKLUHH, W3TOTABIMBATH MOJEIM MOJIEKYJ OPTraHWYECKHX BEIIECTB JUIS
WJUTFOCTPALIMHM UX XMMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHI yCTaHaBIMBATh NMPUHAIJIEKHOCTh H3YyYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 MX COCTaBY M CTPOCHUIO K OIpEIelIEHHOMY Kiaccy/Tpynine COeIuHEHHUN
(YriaeBoJopoabl, KUCIOPO U a30TCOAEPIKAINE COCUHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS),
JaBaTb MM Ha3BaHUs 1o cucremarnyeckod Homenkinatype (IUPAC), a Ttakke mNOpUBOAUTH
TpUBHMAJbHbIE HA3BaHMUA OTJAEIbHBIX OpPraHWYECKMX BEIIECTB (ITWJIEH, MNPONMJICH, alleTHJIEH,
ATUJICHIJIMKOJb, TIIMIEPUH, (eHo, popManbIerus, aleTanbIeru, MypaBbuHas KUCI0Ta, YKCyCHas
KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KHMCIIOTA, INIIOKO03a, (QPyKTO3a, Kpaxmall, IeJUII0J03a,
[JIMLUH);

c(OPMHPOBAHHOCTh YMEHHS ONPEAEIATh BUAbBI XUMHUYECKOH CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);



c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh IOJOXKEHUS TEOPUH CTPOEHUS OpPraHMYECKUX
BemectB A.M. byrtiepoBa mns OOBbsSICHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa M
CTPOEHUS; 3aKOH COXPAHEHUSI MACCHI BELIECTB;

cOPMUPOBAHHOCTh yYMEHUW XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3HUYECKHE U
XUMHNYCCKUC CBOP’ICTBa THUITNYHBIX HpeHCTaBHTCHCﬁ paSHI/I‘-IHBIX KJIaCCOB OpI‘aHI/I‘IeCKI/IX BCIICCTB
(MeraH, 3TaH, TUJICH, IPOIUJICH, alleTHiIeH, OyranueH-1,3, metundyranuen-1,3, 6eH301, METaHON,
9TaHOJ, 3TUJICHIJIHNKOJb, I‘JII/II_[epI/IH, q)eHOJI, alcTajabacruna, MypaBBI/IHaH nu yKCYCHaSI KHCJIOTHI,
IIF0K03a, KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsI KHUCJI0Ta), HJUTFOCTPUPOBATh TCHETHUYSCKYIO CBA3b
MEXJIY HHMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHYCCKHX pEakIUid C HCIOJIb30BAHHEM

CTPYKTYPHBIX (hOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU YIIIEBOAOPOIHOTO CBIPhs (HE(DTH,
NPUPOHBIN Ta3, Yroyib), CHOcoObl MX IMepepaboTKU W MPAKTHYECKOE IMPHUMEHEHHE IMPOIYKTOB
nepepadoTKH;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPOBOAUTDL BBIYHUCIICHUA 110 XUMHUYCCKUM YPaBHCHUSAM (MaCCbI,
O6’LéMa, KOJIMYCCTBA UCXOAHOI'O BCHICCTBA HJIM IIPOAYKTA PCAKIHUHN IO U3BCCTHBIM MacCCe, O6’LéMy,
KOJMYCCTBY OJHOI'O U3 UCXOJHBIX BEIICCTB UJIU ITPOAYKTOB peaKI_II/II/I);

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BIAJIETh CUCTEMOM 3HAHMMI 00 OCHOBHBIX METOAaX HAYYHOI'O
MMO3HAaHHsA, UCIIOJIb3YEMbBIX B XUMHHU NIPHU U3YUCHUHN BCHICCTB U XUMHUYCCKUX SIBIICHUI (HaGHIOI[eHI/Ie,
HU3MCPCHUC, SKCIICPUMCHT, MO,Z[GJ'II/IpOBaHI/IC), HCIIOJBb30BaTh CUCTCMHBLIC XUMHWUYCCKHEC 3HAHHUA A
IMPUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX JKHU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C BCIICCTBAMHU H HUX
MMPUMCHCHUECM,

c(OPMHPOBAHHOCTh YMEHHUI COOIIOaTh MpaBWa IOJIB30BAHUS XUMHUYECKOW MOCYIOH M
n1abopaTOpHbIM 000pYIOBaHHEM, a TaKXKe IMpaBHa OOpallleHHs C BELECTBAMU B COOTBETCTBHUHU C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

C(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBAaTh U BBIMOJHATH XHUMHYECKHH 3KCIIEPUMEHT
(mpeBpalleHusl OpraHMYECKUX BEIIECTB NPU HAarpeBaHUU, IMOJyYEHHE ATHICHA U H3yYCHHE €ro
CBOICTB, KaU€CTBEHHbIE PEAKIIMH OPraHUYECKUX BEILECTB, ACHATypalus OelIKOB IPHU HArPEeBaHHH,
I[BETHBIE peaKuu OEJIKOB) B COOTBETCTBUH C MpPaBUIaMH TEXHUKH 0€30MacHOCTH MpU 0OpaIIeHUuH ¢
BellecTBaMH U J1a0OpaTOPHBIM  00OPYJOBaHMEM, MPEJCTABISTh PE3YJIbTaThl XUMHYECKOIO
SKCIIEpUMEHTa B (popMe 3aIMCH YPaBHEHHM COOTBETCTBYIOIIMX PEAKINI U POPMYIMPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KpPUTHUYECKH aHaJIM3UPOBAaTh XHUMHUYECKYI0 HH(pOpMaIHio,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmanuu, UHTEpHET U Ipyrux);

c(hOPMHUPOBAHHOCTh YMEHUW COOJIIOAATh TMpaBWJIa HKOJOTHYECKH I1€JIecO00pa3HOro
MOBEIEHNUs B OBITY W TPYJOBOW JEATENBHOCTH B IIENIAX COXPAaHEHHs] CBOETO 3[0POBbS H
OKpYXKarolllel NPUPOJHOM Cpeapl, OCO3HABATh OIACHOCTh BO3JCHCTBHUS Ha >KUBBIC OPraHU3MBbI
ONpeNeNEHHBIX OpPraHMYeCKHX BellecTB, NoHUMas cMbica mnokazarens [IJIK (mpenensHo



JOIYCTUMON KOHIIGHTPAIIMH), MOSCHATh Ha MPUMEPAxX CIOCOObl YMEHBIIECHUS U MPEJOTBpAIICHUS
UX BPEJIHOTO BO3/CHCTBUS HA OPraHU3M UEJIOBEKA;

JJIA 06yqalonmxc>1 C OI'paHUYCHHBIMHU BO3MOXXHOCTSAMHU 3IJOPOBBA. YMCHHEC IIPHUMCHATH
3HAHHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAX IMO3HAHUS BCIICCTB U XUMHUYCCKUX SIBHCHI/If/'I;

JUIS CIENBIX U CIa0OBUASIINX OOYUYaIOIIUXCS: YMEHUE UCIOJB30BaTh PEIbe(PHO TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

8.9. K koHity o0yuenus B 11 kimacce mpeIMeTHBIE Pe3ysbTaThl OCBOCHHs Kypca «OO0mmas u
HEOpPraHUYEeCKasi XUMHUS OTPaKaIOT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBJISIONICH eCTeCTBEHHO-HAy4YHOI
KapTUHBl MUpPA, POJIM XUMHUU B TO3HAHUU SIBICHUM NPUPOIbI, B (OPMUPOBAHUU MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIbHOM TPAMOTHOCTH, HEOOXOIUMOWM [UIsl peIIeHUS
MPAKTUYECKUX 3a/lad U DKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEGHHS K CBOEMY 3I0POBBIO U
MIPUPOJHON CpelIE;

BJIQICHUE CUCTEMON XMMHYECKHUX 3HAaHUMU, KOTOpasi BKJIYAET: OCHOBOIIOJIAratoIINe TOHATHS
(XMIMHUYECKHUIl JIEMEHT, aTOM, M30TOIl, S-, p-, Cl- AJIEKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBI  00BEM, BaJEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCJIECHMS,
XUMHUYECKasl CBs3b (KOBaJE€HTHAas, WOHHAs, METa/lIn4yecKas, BOJOpPOJAHAs), KpUCTAIMYEcKas
pemérka,  TUIBl  XUMUYECKMX  peakUuil,  pacTBOp,  D3JEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JTUCCOLUALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON pEaKIuH,
XMMHUYECKOE paBHOBECHUE);

TEOPUHU U 3aKOHBI (T€OpHUs 3JIEKTPOIUTUYECKON nuccoluanuy, nepuoauueckuii 3akon J.1.
MeHzeneeBa, 3aK0OH COXpPaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHUsS U IIPEBPALLECHUS SHEPTUH IIPU
XUMHUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMHH, MHPOBO33pPEHUYECKHE
3HAHUA, JIEXKAllMe B OCHOBE IOHMMAHUsS NPUYMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBIICHUU,
(akTOJIOrMUECKUE CBEJEHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUH M O€301aCHOM HCHOJIb30BAHUHU
BO)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEIOBEKA,;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTEePHbIC MPU3HAKH MOHATUH, YCTAaHABIMBATh UX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE IOHATHUS IIPU ONMCAHUU HEOPTAHUYECKUX BEILECTB
Y WX MPEBPALICHUN;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ HCIIOJIb30BAaTh XUMHUUYCCKYHO CUMBOJIMKY

JUIsL COCTaBNIeHHsI (DOPMYJT BEIIECTB M YPaBHEHUI XMMHUYECKHX PEaKIHi, CHCTEeMaTHYECKYIO
HoMeHKkJIaTypy (ILIPAC) u TpuBHaibHbIe Ha3BaHUS OTAEIBHBIX HEOPTaHUUECKUX BEUIeCTB (YrapHbIi
ra3, YrJeKuCIblid ra3, aMMHUak, raméHas HW3BeCTh, HeraméHas M3BECTb, MUThEBAs COJA, MUPHUT U

Apyrue);

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OIMPCACIIAThL BAJICHTHOCTb U CTCIICHL OKHCJIICHHUA XHUMHWYCCKUX
9JICMCHTOB B COCOAMHCHUAX PA3JIMIHOTO COCTaBa, BUJ XUMHUYECKON CBSI3U (KOBaHCHTHaH, HOHHAas,



MeTaJlJIM4ecKasi, BOJOPOAHAsl) B COEAMHEHHUAX, THUI KPUCTAIIMYECKONW pEmIETKH KOHKPETHOTO
BellleCTBA (aTOMHasi, MOJEKYJsIpHAs, WOHHAs, METaIMYecKas), XapakTep CcpeAbl B BOJHBIX
pacTBOpax HEOPraHWUYECKUX COCAMHEHUII;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAICKHOCTh HEOPTaHUIECKHUX BEIIECTB 110
WX COCTaBy K OIpeAeNEHHOMY KIIACCy/TPYIE COSAMHEHUU (MPOCThIC BEIIECTBA - METAIUIBI H
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIC TUAPOKCHUIBI, COJIH );

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI Tieproandeckoro 3akona [I.11. MenneneeBa
U JIEMOHCTPUPOBATH €T0 CUCTEMATH3HPYIOYI0, O0BSICHUTENBbHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JIEKTPOHHOE CTPOSCHHE aTOMOB XMMHUYECKUX
anemeHTOB 1-4 mepuonoB Ilepuoamueckoit cuctembl xumuueckux snementoB .M. Menneneesa,
UCIIOJIB3Ysl MOHATHS «S-, p-, 0-3JIEKTPOHHBIC OPOUTAINY», «IHEPIETHYCCKUE YPOBHHY», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HUX COEIMHEHUH IO Nepuoiam U
rpynmnaMm [lepuoandeckoil cucremsl XuMu4deckux ieMeHToB .M. MenpeneeBa;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepPH30BaTh (OMUCHIBATh) OOIINE XMMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKJIATh CYIIECTBOBAHHE TI'E€HETHYECKOU
CBA3M MEXJAY HEOpPraHM4YeCKMMM BEUIECTBAMM C IIOMOIIBIO YpPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHX PeaKluii;

c(OPMUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATh XUMHUYECKHE PEAKIUU 10 Pa3IUdHbIM
IpU3HaKaM (YUCILY U COCTaBy PEarupyrolliuxX BELIECTB, TEIUIOBOMY 3D (EKTy peakuu, N3MEHEHUIO
CTETIEHEH OKUCIIEHUS 2JI€MEHTOB, OOpPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJISITH YPAaBHEHUS PEAKIMI pa3IMYHBIX THUIIOB, MOJHBIC U
COKpaIlEHHbIE ypaBHEHHUs pPEaKIUii HOHHOTO OOMEHa, YYWUTHIBas YCIOBHS, NMPU KOTOPBIX ITU
peaKuMu UIyT A0 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH PEAKIINH, TTOATBEPKIAIOININE KaYeCTBEHHBINM COCTaB
Pa3JIMYHBIX HEOPraHUYECKUX BEILIECTB, PACIIO3HABATH ONBITHBIM IIYTEM HMOHBI, IIPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPaxX HEOPraHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO BOCCTAaHOBHUTEIBHBIX
peaKIuii MOCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(hOpPMHUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCHMOCTb CKOPOCTH XHMHUYECKOW PEaKIuH OT
Pa3IUYHBIX (DAKTOPOB; XapaKTEP CMEIICHHS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO
BozaeiicTBus (npunnumn Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUUYECKHE MPOLIECCHI, JeKallle B OCHOBE
MPOMBIIIIEHHOTO TOJYYeHHs] CEpHOM KHCIOThI, amMMHakKa, a Takke c()OopMHUpPOBAHHOCTH
npefcTaBieHuid 00 OOIMX HAy4YHBIX MPHUHLOUMIAX M SKOJOTHYECKHX MpoOIeMax XHUMHYECKOTro
IIPOU3BO/ICTBA;



C()OPMHUPOBAHHOCTh YMEHMH TPOBOAUTH BBIYMCIEHHUA C HCIOIb30BAHUEM IOHATHUS
«MaccoBasi JIOJIsl BEUIECTBA B PaCTBOPE», 00BEMHBIX OTHOIICHUH T'a30B MPH XUMUYECKUX PEAKLUsX,
Macchl BELIECTBA WJIM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BELIECTBA, MACCE WM OOBEMY
OJTHOTO M3 Y4YacCTBYIOIIMX B PEAKIUH BEIIECTB, TEIIOBOTO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHMsI MaCChl BELLIECTB, IPEBPAILIEHUS U COXPAHEHUS YHEPIHH;

c(hOPMUPOBAHHOCTh YMEHHUH COOJIIOATh MpaBHIa TOJH30BAHUS XHUMHUYECKOW IMOCYI0W U
1abopaTopHbIM 000pYIOBaHUEM, a TAaKXKE IMpaBHia OOpalleHHsI C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

cOPMHPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHINOJHATH XHUMHYECKHH 3KCIIEPUMEHT
(paznoxeHue mepokcua BOJOpO/ia B MPUCYTCTBUU KaTalau3aTopa, ONpPEIEICHUE Cpeabl PACTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHIUKATOpA, BIUSHUE Pa3IMYHBIX (AKTOPOB HA CKOPOCTH
XUMHUYECKON peakinu, peakiii HOHHOTO OOMEHa, KaueCTBEHHbIE peaKIiK Ha cynab(aT-, KapOoHaT-
U XJIOPUJI-aHUOHBI, HAa KATHOH aMMOHUS, PEIICHUE OHKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
«Meramnel» u «Hemeramnbl») B COOTBETCTBUM C IMpaBWJIAMHU TEXHUKH O€30MaCHOCTH TIpU
oOpallleHud C BelecTBaMU M JabOpaTOpHBIM 00O0PYJOBaHMEM, IPEICTABISTh PE3YJbTATh
XUMHUYECKOIO J3KCIepuMeHTa B (opMe 3alucH YypaBHEHUM COOTBETCTBYIOLIMX pEaKUUd MU
(opMyIUpOBATH BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH AaHAIM3MPOBATH XHUMHUYECKYI0 HWH(POPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEJCTBAa MACCOBOM KOMMYHUKaUHU, IHTEpHET U Opyrux);

c(OPMHPOBAHHOCTh YMEHMH COONMIOAATh MpaBHJa SKOJOTHYECKH IIeJ1ecO00pa3HOro
MOBEIEHNUA B OBITY W TPYJOBOW JEATENbHOCTH B IIEJIAX COXPAHEHMUs] CBOETO 3[0POBbS HU
OKpYXKarollled IPUPOIHON Cpellbl, OCO3HABATh OMACHOCTh BO3JIEHCTBUS HA JKUBBIE OPTaHU3MBI
onpeAenéHHbIX BellecTB, MOHMMasi cMbici mnokazarens IIJIK, mosicHsaTh Ha mpumepax cIocoOBI
YMEHbILIEHUS U IPEJOTBPAIICHUS X BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKA;

JUIA O6y‘-IaIOHII/IXC$I C OIrpaHUYCHHBIMHU BO3MOXXHOCTAMHU 3J0POBbBA: YMCHHEC IIPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaXx MO3HAaHHA BEIIECTB U XUMHUYCCKUX $IBJ'I€HI/II>1§

JUTSL CIIETIBIX U CIIA0OBUIAIINX OOYYAIOIIMXCS: YMEHUE HCIOIB30BaTh PEIbe(HO TOUYECUHYIO
cucreMy o6o3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.
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