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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpOBHE CpeaHEro oOmiero odpa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 o0pa3oBaHHH B
Poccuiickoit ®denepanumn», TpeOOBaHMM K pe3ynbTaTaM OCBO€HHUs (eaepaibHON
oOpa3zoBaTebHON MporpamMMmbl cpenHero obmiero o6pazoBanus (DPOII COO),
MpeacTaBleHHbIX B DefepaqbHOM roCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
COO, c yuérom Konuenmuu mnpenonaBaHusi y4eOHOro mnpeaMera «XHUMHS» B
oOpa3oBareibHbIX  opranuzanusix Poccuiickoit  ®enepanuu, pealn3yromuX
OCHOBHBIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MoJIOkeHUH «CTpareruu
pa3Butusi Bocniutanusa B Poccuiickoir @enepanuu Ha nepuon Ao 2025 roman
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJ0B K pa3pabOTKE MpOrpaMMbl MO XUMHUHU, K OIpEAesIeHHuI0 oOuiei
CTpaTeruu OO0y4YeHHUs, BOCIHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CpEACTBAMU
yuebHoro npeamera «Xumusi» g 10—-11 kimaccoB Ha 0a30BOM YpOBHE COCTABHIIM
koHuentyanbHubie nonoxenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIeJei,
collepKaHMs, pe3yJbTaTOB OOy4YeHHs] M TpeOOoBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

Xumudeckoe 0O0pa3oBaHME, IIOJYyYyaeMOE€ BBIMIYCKHMKaMH 0011e00pa3oBaTeabHOM
OpraHM3alluH, ABISETCS HEOThEMJIEMON 4YacThlO UX 00pa3oBaHHOCTH. OHO CIYKUT
3aBEpIIAIOIIMM 3TAallOM peau3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE
KJIFOUEBBIX [IEHHOCTEH, MPUCYIIUX LIEIOCTHON CUCTEME XMMHUYECKOI0 00pa30BaHusl.
OTH 1EHHOCTH KacaloTCsi IIO3HAHMA 3aKOHOB  IPHUPOAbI, (OPMHUPOBAHUS
MHUpPOBO33pEHUsI M O0INeHd KyJbTypbl UEJIOBEKa, a TakKe JKOJOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJHOU cpere. Peanusyercs
XUMUYeCcKoe oOpa3oBaHHWE OOYdYarONIMXCS HAa ypPOBHE CPEIHETO  OOIIEero
o0pa3oBaHHsA CpEICTBAaMU Y4eOHOro mpeameTra «XHUMHA», COACpKAHHE U
MOCTPOEHUE KOTOPOT'O OMpPEEICHBI B IPOrpaMMe MO0 XUMHUH C YUETOM CHEHUPUKU
HAayKd XHMHM, €€ 3HAY€HUs B IMO3HAHUM NPUPOJBI M B MaTE€pUAIbHON KU3HU
o0miecTBa, a TakXke C Y4€ToM OOLIMX IeJel M MPUHIMIIOB, XapaKTEPU3YIOMIUX
COBPEMEHHOE COCTOSTHHE CHCTEMBI CpellHero obmiero obOpaszoBaHusi B Poccuiickoi
denepanun.

XuMHUS KaK DJJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HIpaeT oco0yi poib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTEPHAIBHOW KYIBTYPHI.
Ona BHOCHUT CBOM BKJaJ B (POpMHpOBaHHE PALIMOHAIBHOIO HAYyYHOTO MBIIIJICHUS, B
CO37laHUE LEJIOCTHOTO MPEJACTaBICHUS 00 OKpPYXKAIOIIEM MHUpE KaKk O €IUHCTBE
NpPUPOABI U YEJIOBEKa, KOTOpPOe (POPMHUPYETCS B XMMHUHU HA OCHOBE MOHHWMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEro MHpA, OCO3HAHMUS B3aWMOCBA3U MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHo B3aMMOAEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHUS CTajia
HEOThEMJIEMOM YacCThIO MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCHEIIHOIO
Tpyda M KU3HHU KaxJgoro uieHa ooOmectBa. CoBpeMeHHas XHMHUS Kak Hayka
co3ujaTelibHasg, KaK HayKa BBICOKMX TEXHOJOIMH HalpaBi€Ha Ha peIICHUe
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOH, MUILIEBOM, FIKOJIOTMYECKO 0€30MaCHOCTH U OXPAHBI 310POBbSI.

B coorBercTBHM ¢ OOIMIMMH LEISMUA M MPUHIUIIAMHU CPEIHETr0 O0IIero oopa3oBaHUs
coaepxkanne mnpeamera «Xumus» (10—-11 kmaccel, 6a30BbI YpOBEHb W3y4YCHUS)
OPUEHTUPOBAHO  MNPEUMYIIECTBEHHO  HAa  OOHIEKYJbTYPHYI  IOJTOTOBKY
oOydJaromuxcs, HEOOXOOUMYIO UM I BbIPaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKHU3Hb COLMYMA, MPOJOJIKEHUS
0o0pa3oBaHus B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XMMUEH.

CocTaBisiomuMu npeMeTa «XUMHUs» ABISIIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumusi» U «OOm@ass M HeOpraHuyeckas XWMHS», OCHOBHBIM KOMIIOHEHTOM
CoJlepKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHWHM IO
HEOPTaHWYECKOW XMMHUH (C BKIIOYCHHEM 3HAHHIA U3 00IIeH XUMUH) U OpraHNIeCKOH
xumud. DopMHpOBaHWE [AHHOW CHUCTEMBbl 3HAHUW TIpU M3YUYECHUU TIpEaMETa
o0OecreynBaeT BO3MOXHOCTh PACCMOTPEHHsS] BCEro MHOrooOpas3usi BEIIeCTB Ha
OCHOBE OOIIMUX MOHSITH, 3aKOHOB ¥ TEOPUH XUMHUH.

CtpykTypa coaepkanuss KypcoB — «Opranudeckas xumus» u «OOmas wu
HeopraHudeckasi XMMHUsS» CcPOpMUpOBaHA B IMporpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TMOJX0Jla K M3YyYEHHIO YueOHOro wmarepuasa U OOyCIIOBIEHA
UCTOPUYECKH 0OOCHOBAHHBIM PA3BUTHEM 3HAHHM Ha ONMpPeNeIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHMYeCKOil XMMHUM BEIIECTBA PACCMATPHUBAIOTCA Ha
YpOBHE KIJIACCUYECKON TEOPUU CTPOCHHSI OPraHMYECKUX COCAMHEHHH, a TakKe Ha
YPOBHE CTEPECOXUMHMUYECKUX U IEKTPOHHBIX MPEACTABICHUI O CTPOSHUU BEIIECTB.
CBenenuss 00 wM3yyaeMmblX B Kypce BeIIecTBax Jar0TCsl B PAa3BUTUU — OT
YIJIEBOJIOPOIOB [0 CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeIuHEeHMil. B Kypce
OpPraHUYEeCKOM XUMUH MOJTY4aloT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O
obmiero 00pa3oBaHUs IE€pBOHAYAJIbHBIE NPEACTABICHUS O XHUMHUYECKOH CBS3H,
KJIACCU(PMKAIIMOHHBIX MPU3HAKaX BEILIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT HMX
CTPOCHHUS, 0 XUMHUYECKON PEAKIIHH.

[Tox HOBBIM YIJIOM 3peHus B mpeamere «XuMus» 0a30BOro ypoBHsI pacCMaTpUBACTCS
M3YYEHHBIM Ha ypOBHE OCHOBHOI'O 00Iero oOpa3oBaHMs TEOPETUUECKUI MaTepHual
U (aKTOJIOTUYECKUE CBEJEHHUS O BEIIECTBAX M XWMHUYECKoW peakuuu. Tak, B
gacTHOCTH, B Kypce «OOmass W HeopraHudeckas XuMHUsS» O00yJaromuMcs
MIPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE IEPUOJMYECKOr0 3aKOHa C
OOLIETEOPETUUECKUX U METOJIOJIOTMYECKUX MO3ULNH, ITy0e NOHATh UCTOPUUYECKOE



M3MEHEeHHe (PYHKIMA S3TOr0 3akoHa — OT oOoOmaromei a0 OOBSCHSIOUEH U
MIPOTHO3UPYIOLIEH.

Ennnas cucrtema 3HaHUM O BAXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U TPUMEHEHHMH, a TaKXKE€ O XUMHUYECKUX pEaklusaX, HUX CYIIHOCTU U
3aKOHOMEPHOCTAX NPOTEKaHus nomnonHsercd B kypcax 10 u 11 knaccoB anemenTaMu
COAEpKaHUsI, UMEIOIMUMHU KYJIbTYPOJIOTHYECKUN M MPUKIATHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT MOHMMAaHWIO B3aUMOCBSI3M XUMUU C JPYTUMHU HayKaMH,
PACKpBIBAIOT €€ POJIb B IMO3HABATEIBHON U MPAKTUYECKOW AEATEIBHOCTU YEIIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U
MPAKTUYECKUX TMPUIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMaX, CBS3aHHBIX C XUMUEH,
KPUTHUUYECKH OCMBICIIMBATh HH()OPMALIUIO U IPUMEHSTH €€ sl TONOJIHCHUS 3HAHUH,
pELIeHUsI UHTEJUICKTYaJIbHBIX U DKCIIEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a7a4. B
IIEJIOM COJIEp’KaHue Y4eOHOro mnpeaMera «XUMHUS» JTaHHOTO YPOBHS HW3YUYCHHUS
OPUEHTHPOBAHO Ha (popMUpOBaHHE Y O00YUYAIOIMIMUXCS MHPOBO33PEHUYECKON OCHOBBI
Ui TIoHUMaHus (Quiaocopckux wuaed, TakuX Kak: MaTepuajbHOE €IUHCTBO
HEOPTraHUYECKOTO U OPraHWYECKOro MHpa, 0OYCIOBJICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOECHHUEM, ITI03HABAEMOCTh IIPUPOAHBIX SBJICHUN IYTEM IKCIIEPUMEHTA
U peUIeHUus TPOTUBOPEUUHA MEXAYy HOBBIMH (QakTaMu U TEOPETUYECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJU XMMHUU B PEHICHUH IKOJOTHYECKUX MpolieMm, a
TakKe MpobdsieM COEpeRKeHUs IHEPreTUUECKUX PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B muiane pemienus 3amad BOCIUTAHUA, Pa3BUTHS M COIHAIMA3AIMU O0YYaIOUIUXCS
IPUHATBIE MPOTrPaMMOM II0 XUMHM NOAXOIBl K OINPEACICHUIO COAECPXKAHUA U
MOCTPOCHHSI  MpEeAMETa MpeayCMAaTpUBAOT  (OpMUpOBaHHE  YHUBEPCAIBHBIX
yu4eOHBIX JIEWCTBHM, HMEIONMX 0a30BO€ 3HAYCHHE /I Pa3IUYHBIX BHUJOB
JESTENBHOCTU: PEIIeHUs MpoOJieM, TIOWCKA, aHaln3a U 00pabOTKKM HMHQOpMAIINH,
HEOOXOUMBIX IJIsi TMPUOOPETEHUSI OMbITa MPAKTUYECKOW W HCCIEN0BATEIbCKOU
JNEATENBbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHWU XUMUMU.

B mpakTuke mpenomaBaHusi XMMUM KaK Ha ypPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs,
TaAK W Ha YypOBHE cpeaHero obmero oOpa3oBaHus, TpU OMNPEACIICHUU
COAEPKATEIbHOW XapaKTEPUCTUKUA LEJIEd HU3YYEHHS MpeaAMETa HaIlpaBICHUEM
MEPBOCTENIEHHOM 3HAYMMOCTH TPAAUIMOHHO MPU3HAETCA (OPMUPOBAHUE OCHOB
XAMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUECKOU
NEATEIbHOCTU YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3pEHUS TaKOM MOAXOJ K ONPEACICHUIO LEJIe H3y4YEHHS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.

CornacHO JaHHOW TOYKE 3pCHUS TNIABHBIMU LEJISIMUA U3YUYEHHS Npeamera «XUMUus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBysIIOTCS !



e (GopMUpOBaHUE CHUCTEMbl XUMHUUYECKUX 3HAHMM KaK Ba)KHEWIIEW COCTaBIAIOLICH
€CTECTBEHHO-HAYYHOM KApTUHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIOUYEBbHIC
MOHATUSA, (PyHIaMEHTalIbHbIE 3aKOHBI U TEOPUM XHMHH, OCBOCHHE SI3bIKA HAYKH,
YCBOEHHE W MOHUMAaHUE CYIIHOCTH JOCTYIHBIX O0OOIIEHUN MUPOBO33PEHUECKOIO
XapakTepa, 03HaKOMJICHUE C UCTOPUEH X pa3BUTUS U CTAHOBJICHUS;

e (dopMUpOBaHUE U Pa3BUTHE MPEJCTABICHUI O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB
U XUMUYECKMX  peakiud, HEoOXOAUMBIX JUIsi  NPUOOpPETEeHUS  YMEHHI
OPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMUUYECKHUX SIBICHHM, MUMEIOIIUX MECTO B
IpUPO/Ie, B MPAKTUUYECKON U MOBCEIHEBHOMN KU3HMU;

e pPa3BUTHE YMEHHH M CIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO HKCIIEPUMEHTa, COOJIOJEHHEM MpaBuil O€30MacCHOro
oOpallieHusl ¢ BEIEeCTBAMM.

Hapsiny ¢ aTum, coneprkarenbHasi XapakTepUCTHKA TeJIe U 3a71a4 U3yUeHUsI TIpeameTa
B MPOTpaMMe M0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU
OpUOpPUTETAMU B CHUCTEME CcpeaHero obmiero ooOpa3oBanus. CerogHs B
MPENoIaBaHUM XUMUU B OOJIBIICH CTENIEHU OTAAETCS MPEANOUYTEHUE MPAKTHIECKON
KOMIIOHCHTE  COJep)KaHUsl OOy4YeHHs, OpPUCHTHPOBAHHOW Ha  MOATOTOBKY
BBIMTYCKHUKA 00I111€00pa30oBaTEIbHOW OpraHu3aluy, BJIAJCIONIETO0 HE HabopoMm
3HaHMM, a (QPYHKIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CHOCO0AMU M YMEHUAMH
AKTHUBHOTO TMOJIyYEHHUs 3HAHUW U IPUMEHEHUS UX B PEabHOW KU3HU JJI1 PEUICHUS
NpPaKTUYECKUX 3a]a4.

B cBA3u ¢ 3TMM npu U3ydYeHHHM IpeaMera «XHUMHUS» JOMUHHUPYIOIIEE 3HAYEHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTamus oOydJarouuxcsi K YCIOBHUSAM JUHAMUYHO Pa3BUBAIOMIETOCS MHpA,
dbopMUpOBaHUE  MHTEIUICKTyaJIbHO  pPa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBA3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue y OOYyYarOIIMXCS KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHITUH),
MMEIONIMX YHHUBEPCAJIbHOE 3HAYECHHE [UI1 PaA3JIMYHBIX BUIOB JACATEIbHOCTU:
perieHus mpooieM, MOUCKa, aHaau3a U 00padoTKN HHPOPMAINH, HEOOXOAUMBIX JIJIS
MPUOOPETEHHMSI OTIBITA IEATEIFHOCTH, KOTOpasi 3aHMMAaeT BAXKHOE MECTO B MTO3HAHUU
XUMUHU, a TAKXKE JJISI OLEHKHU C MO3UIUN IKOJIOTHYECKOU 0€30MaCHOCTU XapaKTepa
BIIMSHUS BEUIECTB U XMMUYECKUX MPOLECCOB HA OPraHu3M YeJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, HWHTEUICEKTYalbHbIX ©  TBOPYECKHUX
crocoOHOCTEM 00YyUarOIMUXCA: CIIOCOOHOCTU CaMOCTOSITEILHO MPUOOPETATh HOBBIE
3HaHUS 10 XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, MUCIOJIb30BATh



COBpeMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU [IJIsl MOWCKA W aHaiu3a yuyeOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHUE W pa3BUTHE Y OOYYAIOIIMXCS AacCOIMATUBHOTO M JIOTUYECKOTO
MBIIIUICHUS, HaOII01aTeIbHOCTU, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPbhIE OCOOEHHO
HEOOXOIUMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM M TPOBEICHUH XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydaronuxcsi yOeKIEHHOCTH B TYMaHHCTHYECKON HampaBJIeHHOCTH
XUMHH, €€ BaXHOW pOJM B pEUICHUH TJIOOAIBHBIX MPOOJIEM pPalUOHAIBHOIO
IPUPOJIOTIONIH30BAHMS, TIOTMIOJHEHUSI DHEPreTUUECKUX PECYpCOB U COXpPaHEHUS
PUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpEKHOr0 OTHOIIEHUS K
OpUpPOJIe U CBOEMY 3J0POBBIO, a TaKKe NPUOOPETEHHs OMbITa HCIOJIb30BAHUS
MOJIYYEHHBIX 3HAHUU JJI NIPUHSATHS TPAMOTHBIX PEIICHUM B CUTYAIUsAX, CBI3aHHBIX
C XUMHUYECKUMH SIBJICHUSIMH.

B yueGHoM maHe cpemHero oOmiero oOpa3oBaHHS TpeaMeT «XuMus» 0a30BOTO
YpOBHS BXOJMT B COCTaB mpeaMeTHoW obOnactu «EcTecTBEeHHO-HAay4YHbIE
IPEAMETHI.

OO6miee 4YHMCIO YacoB, OTBEACHHBIX [JIi W3YYCHHS XHMHUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBanus, coctasisier 68 gacoB: B 10 kimacce — 34 gaca (1 gac
B Hegnento), B 11 kimacce — 34 gaca (1 gac B Heeomio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHUH

[Ipenmer opraHuveckom XWUMHUHU: €€ BO3HUKHOBEHHUE, pPA3BUTUE W 3HAYECHHUE B
MOJIYYEHUW HOBBIX BEHIECTB M MaTepuajoB. Teopus CTpOEHUS OPraHUuYECKHUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHBIE non0xkeHus. CTpyKTypHbIe HOpPMYIIbI
OpraHWYeCKUX BelecTB. ['oMoyorus, wu3oMepus. XuMHUYecKass CBsI3b B
OpraHUYECKUX COCIMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kiIaccuukanuu OpPraHUYEeCKUX BemlecTB. HomeHknaTtypa
OpraHUYeCKUX COCAWHEHUM (cUcTeMaTudeckas) W TpUBHUAJbHBIE Ha3BaHUS
BKHEUIIIUX MIPEJACTABUTEINICH KITACCOB OPraHNMYECKUX BEIIECTB.

DKCNepUMEHTAJIbHBIE METOIbI U3yUCHHUsI BEIIECTB U MX MPEBpAICHUN: 03HAKOMJICHUE
c oOpa3slaMM OpPraHMYeCcKMX BEIIECTB M MaTepuajlamMd Ha UMX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHWYECKUX BEIIECTB, HAOJIIOJEHHWE U OINMUCaHUE
JEMOHCTPALlMOHHBIX OIBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEUIECTB MpPH
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN psAld. MeTaH M 3TaH — IpocTeume
NpPEICTAaBUTENN aJKaHOB: (U3MYECKME W XUMHUYECKHE CBOMCTBa (peakiuu
3aMElIEHUs U TOPEHUS ), HAXOXKIEHUE B PUPOE, OIYyUECHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUW pAn. OTWIEH W NPONHIEH —
NPOCTEHIINE TPEJCTABUTEIN alKeHOB: (PU3WYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIONEHUPOBAHUSA, TUApaTallUd, OKHUCICHHUS U
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Ankxamuensl: Oyrtammen-1,3 wu  wmetunOyraamesn-1,3: cTpoeHHe, BaKHEWIINE
XUMUYECKHE CBOMCTBA (peakuus nojauMepusauuu). [lonyueHne CHHTETHYECKOIO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJOTHMYECKUM psif. ALETHIEH —
MPOCTEUITNI  TPECTAaBUTENh AJIKWHOB: COCTaB, CTpOCHHE, (U3NYECKHe U
XUMUYECKHE CBOMCTBAa (peakUWU TUAPUPOBAHUSA, TaJOTCHUPOBAHMS, THApATAIINH,
TOpPEHHUs] ), IOTYYCHUE U TPUMEHEHHUE.

Apenbl. beH3oun: coctaB, cTpoeHUe, PU3MUECKUE U XMMUYECKUE CBOMCTBA (peakiuu
rajoreHUpoOBaHUsS U HUTPOBAHMS), MOJYYEHHE M TpuUMeHeHue. Tonyon: cocmas,
cmpoenue, ¢usuyeckue u Xumuyeckue Ceoucmea (peakyuu 2an02eHupo8anusl U
HUMPOBaHuUs), noayuenue u npumernerue. TOKCUYHOCTb apeHOB. | 'eHeTnueckas CBs3b
MEXK]y YII€BOAOPOAAMU, IPUHAIICHKANTUMH K PA3TUYHBIM KJIaCcCaM.



[IpupoaHble MCTOYHUKH YIriIeBOAOpoAoB. IIpupoaHslii ra3 M momyTHble He(TSHbIE
ra3el. Hepth u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HePTH: MEPEeroHKa,
KPEKHHI (TepMUYECKHUH, KaTaauTH4ecKuil), nuponu3. IIpoaykTel mnepepaboTku
He(TH, MX TPHUMEHEHHE B TPOMBINUICHHOCTH M B ObITYy. KameHHBIH yromp u
MPOJYKTHI €T0 MepepadboTKH.

OKCHepUMEHTAJIbHBIE METObl U3YUYECHHsI BEIIECTB U UX MPEBPALICHUN: O3HAKOMIIEHUE
c oOpa3lamMu IUIacTMacc, KayuykoB M pe3uHbl, koiiekuuu «He@Tb» u «Yronby,
MOJICJIMPOBAHUE MOJEKYJ YII€BOAOPOJOB U TaIOr€HONPOU3BOAHBIX, MPOBEACHHE
OPAKTUYECKON paboThI: MOTYyYEHUE STUIIEHA U U3YYeHHE ero CBOMCTB.

PacuétHnle 3agaun.

Boluncnenust 1mo ypaBHEHHIO XMMHMUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJTHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BEIIECTB WJIU MIPOIYKTOB PEAKIIUN ).

Kuciopoaconep:kaniue opranudeckKue coeJHHEHU

[IpenenpHbIE OTHOATOMHBIC CHUPTHL. METaHOJN M ITaHOJI: CTPOCHHE, (U3UYECKHUE U
XUMHUYECKHE CBOMCTBA (PEaKIMu ¢ aKTUBHBIMH MeETajllaMH, raJor€HOBOIOPOIaMH,
ropeHue), NnpuMeHeHue. BoJopogHbIe CBSI3M MEXAy MOJICKYJIaMu CITUPTOB.
JlelicTBHE METAaHOJIA U 3TAHOJA HA OPraHU3M YEJIOBEKA.

MHoroaToMHble CHOUPTHL. ODTWICHTIUKOIb M TJMIEPUH: CTpOCHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJICICTBUE CO IIETOYHBIMA METANIAMH, KaU€CTBEHHAs
peakiusi Ha MHOrOaTOMHBIE CHOUPTHI). JlelicTBUE Ha OpraHu3M YeJOBeEKa.
[IpuMeHeHue TIIULepUHA U STHJICHTJIUKOJIA.

deHos: CTpoeHHe MOJEKYJbl, (U3NYECKUe M XHMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [lpumenenue ¢genona.

Anpaerunsl U kemonwvl. Dopmanbaerus, aneTajgbAeTUll: CTpOeHHUE, (puzndyeckue u
XUMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS M BOCCTAHOBJICHHUS, KAaYECTBEHHBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAsT W YKCyCHas
KHUCIIOTBI: CTpOeHue, PU3NYECKUe W XUMHYECKHEe CBOWCTBA (CBOICTBA, OOIIME IS
KJIacca KUCJIOT, peakius dTepuduKaIim), mojiydeHne u npuMenenne. CreapuHoBas
Y OJIGMHOBAS KUCIIOTHI KaK MPEJICTaBUTENIN BHICITUX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxnple 3¢pUPBl KaK MPOU3BOJHBIC KAPOOHOBBIX KHCIOT. [ HWIPOIU3 CIOKHBIX
sa¢pupoB. Kupel. I'maponu3 sxupos. [Ipumenenue xupoB. buonormdeckas poib
AKHUPOB.

VYrneBoabl: cocTaB, KilaccupuKanus YrjieBOAOB (MOHO-, IH- M TOJHCAXAPUIIbI).
I'moko3a — mpoctelimuii MoHOcaxapuJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
dusndyeckue W XMMUYECKUE CBOHMCTBa (B3ammojeiictBue ¢ ruapokcumaom meau(ll),
OKHCJIEHHE aMMHUAYHBbIM pacTBOpoM okcuja cepedpa(l), BoccranoBnenue, OpoxxeHue



[JIIOKO3bl), HAaXOXKJIEHWE B NpPHUPOAE, NPUMEHEHHE, OHOJIOTMYecKas poJib.
dorocunTe3. PPyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u wemmono3a kKak nOpupoaHble nojguMmepsl. CTpoeHwe Kpaxmana u
Hemnono3bl.  du3nueckue M XMUMHYECKHME CBOMCTBAa Kpaxmana (TUIPOJIu3,
KAaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCNEepUMEHTAJIbHBIE METOJIbl U3YUYEHUsSI BEIIECTB U UX MPEBPAIICHUI: MPOBEIACHUE,
HaONIOZICHWE W ONHUCAaHME JEMOHCTPALIMOHHBIX ONBITOB: TOPEHHE CIHUPTOB,
KAUeCTBEHHbIE PEaKUHUHU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa OKCHIOM
meau(ll)), MHOrOaTOMHBIX CHHUPTOB (B3aMMOJICHCTBUE TIUIEPUHA C TUIPOKCHUIIOM
meau(ll)), anpaernnoB (okucieHWEe aMMHA4HBIM pacTBOpoM okcuna cepedpa(l) u
ruapokcugom wMenu(ll), B3aumopeiicTBue Kpaxmana ¢ HMOJIOM), IPOBEIICHHE
NPAKTUYECKON paboThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrlie 3agaun.

Bbruncienuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJHOTO BELIECTBA WM TMPOJYKTa pEeaKkIMu IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOJTYKTOB PEaKInu).

A3zoTcozepxainire OpraHuuecKiue CoeITMHEHNUS.

AMUHOKHUCTOTHI Kak amdoTepHble OpraHuyeckue coeauHeHus. Duszmueckue u
XUMHYECKHUE CBOMCTBA aMHMHOKHCIOT (Ha MpuUMepe TiauiuHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku kak mpupoHbIE BBICOKOMOJIEKYJISIDHBIE coeAuHEHN. [IlepBuyHas, BTOpUYHAas U
TpeTUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB: THUIPOIU3,
JieHaTypaIus, KaueCTBEHHbIE PeaKIMi Ha OCIKH.

OKCHepUMEHTAIIbHBIE METO/Ibl U3yUYEHHUS BEIECTB U UX MPEBPAILCHHI: HAOIIOICHUE U
OMKMCAaHKWE JCMOHCTPAIMOHHBIX OIBITOB: JIEHATypauus OCJIKOB IMPU HarpeBaHUH,
IIBETHBIC PEAKITUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeIMHEHUS

OCHOBHbIE TTOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpPHU3ALNK, CPEOHSASI MOJEKYJsipHas Macca.
OCHOBHbBIE METOJbI CUHTE32 BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEPHU3ALINS
Y TIOJIMKOHAEHCALIUSL.

DKCNEepUMEHTAIIbHbIE METO/bl U3yUYEHHUS BEUIECTB U MX MPEBPAICHUN: 03HAKOMIJICHUE
¢ oOpa3naMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzamuss MeXnpeaMETHBIX CBA3CH NPU W3YYCHUM OpPraHuvyeckom xumuu B 10
KJIACCE OCYLIECTBIISIETCS YEPE3 HCIIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W TOHSITUHU, SBISIONIUXCS CUCTEMHBIMH JJI OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OO01Me ecTeCTBEHHO-HAy4YHbIE MOHATHA: SBJICHHE, HAY4YHbIA (PAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kiaccu(ukauus, TIEepUOJAUYHOCTb, HAOJIOIECHUE,
M3MEpPEHUE, IKCTIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: maTepus, SHEPrusi, macca, aTroM, 3JIEKTPOH, MOJIEKyJa, JHEepreTU4YeCKUuiu
YpOBEHb, BEILIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSHUE BEILIECTBa, (pusmyeckue
BEJIMYMHBI U €MHUIIBI X U3MEPECHHS.

buonorus: kierka, opranusMm, 6uochepa, 0OMeH BEIIeCTB B OpraHu3Me, (OTOCUHTES,
OMOJIOTMYECKU aKTUBHBIE BelllecTBa (OENKH, YII€BOIbI, )KUPbI, (PEPMEHTHI).

['eorpadusi: MuHepalibl, TOpHbIE TOPOABI, OJIE3HBIE NCKOIMIAEMBbIE, TOILJIUBO, PECYPCHI.

TexHonmorusi: THINEBbIE TPOAYKTH, OCHOBBI PAIIMOHAIBHOTO MHUTAHUS, MOIOIIHE
CpElCTBa, JIEKAPCTBEHHbIE M KOCMETHYECKME IMpernaparbl, Marepuaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMHUYECKUH d3JIeMEeHT. AToM. Sapo aroma, H30TOIBI. OJIEKTPOHHAs 000JI0YKa.
DHepreTUYecKre YPOBHHU, MOJYPOBHU. ATOMHBIC opOWTanu, S-, P-, d- 3JIEMEHTHI.
OcobeHHOCTH paclpe/iefieHus AJIEKTPOHOB MO OpOUTaIsiM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpalusi aTOMOB.

[Tepuonnueckuit 3akoH u llepronmyeckas cucrema XuMHYECKHX d3jiemMeHTOB J[. .
MengeneeBa. CBa3b mnepuogudYeckoro 3akoHa U llepuoamueckoil CHUCTEMBI
xumuueckux 3eMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOpHUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUS CBOMCTB XHUMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HWMH TPOCTBIX M CJIOXKHBIX BEIIECTB IO TPyHIaM M TIEPHOJAM.
3HayeHHUEe NEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKas CBs3b. BHUIIbI XMMHUYECKOW CBsI3M (KOBaJICHTHAs
HETIOJIsIpHAss W TOJIsIpHAs, WOHHAs, MeTaJuTMdeckas). MexaHu3Mbl 00pa30BaHHS
KOBUJICHTHOM XUMHYECKOW CBsi3u (OOMEHHBIH W JIOHOPHO-aKIIEITOPHBIN).
Bonopoanas cBs3b. BaneHTHOCTB. DieKTpooTpUaTeIbHOCTh. CTENEeHb OKHUCICHHUS.
HMoHbI: KaTUOHBI 1 AHMOHBI.

BemiectBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO CTPOEHHs. 3aKOH TOCTOSIHCTBA
cocTaBa BelIecTBA. THIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCHUMOCTH CBOMCTBa
BEIIECTB OT TUIA KPUCTATIINYECCKON PEIIETKH.

[TonsiTie 0 nUCHepCHBIX cUcTeMax. VICTMHHBIE U KOJUIOMJHBIE pacTBOpbl. MaccoBast
JIOJIs1 BEILIECTBA B pacTBOPE.



Knaccuduxanus HeopraHuueckux coeauHeHuil. HomeHknaTypa HEOpraHUYECKUX
BEIIECTB. ['€HEeTHYecKas CBS3b HEOPraHWYECKUX BEIIECTB, MPUHAMLICKAINIUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccupukanuss XUMHUECKUX pPeakUUid B HEOPraHUYECKOU U
OpPraHMYeCKOM XUMHHU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHECHUS M
MPEBPAIIECHUS SHEPTUU TP XUMUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTUMBbIE peaKIHH.
Xumuueckoe paBHOBecue. DaKTOpPhl, BIMSIOINIME HA COCTOSHUE XUMHYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Onektponutnyeckas nuccouuarus. CUibHbIC U clla0ble dJeKTpOoauThl. Cpera BOIHBIX
pacTBOPOB BEILIECTB: KUCIIAsl, HEUTpAJIbHAS, 11I€JI0YHAS.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIBHBIE METO/IbI U3YUYEHHUSI BEUIECTB U UX MPEBPAILCHUN: JEMOHCTpAIUS
tabmuiy «llepuogudeckas cuctema xummudeckux sneMmeHToB J[. M. MeHnneneeBay,
U3ydeHrue MoJiefied KPUCTATMYECKUX peméToK, HaOMJAeHUEe U OMHUCAHUC
JIEMOHCTPAIMOHHBIX M J1a0OPATOPHBIX OIBITOB (Pa3yIoKEHUE MEPOKCHIA BOJOPO/Ia B
NPUCYTCTBUU KaTaJIM3aTopa, ONPEICIICHUE CPEeAbl PAaCTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO  WHAMKATOpa, pEakldd HOHHOTO OoOMeHa), TMpOoBEeACHHE
NPaKTUYECKON paboThl «BrusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUUYECKOU
peaKkIum».

Pacuérnble 3anaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKHX DPEAKIHUil, B TOM YHUCJIE TEPMOXUMHUYECKUE
Pacy€Thl, pacu€Thl C UCIOJIB30BAHUEM MOHSATUS «MACCOBAs 1OJISI BELECTBAY.

Heopranuuyeckast xumusi

Hemeramnel. Ilonoxenune HemetayuioB B Ileproanmyeckord CUCTEME XHUMHUYECKHX
anementoB J[. MI. MenneneeBa U OCOOCHHOCTH CTpOSHHS aToMoB. dusmueckue
CBOMCTBa HEMETAIJIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpUMEpe KHUCIOpOAa, CEphI,
docdopa u yriepona).

XVWMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAJUIOB (TaJlOTEHOB, cephl, a3oT1a, (ocdopa,
yriiepoja U KpEMHUS) U UX COCIMHEHUN (OKCHUIOB, KHUCIOPOACOIECPKAIIUX KUCIOT,
BOJIOPOJHBIX COETUHEHHUIN).

[IpruMeHeHnEe BaXKHENIINX HEMETAJIOB U KX COCTMHEHHUM.

Meramisl. [lonoxenune metannos B Ilepuoanueckon cuCTeMe XUMHUYECKUX SJIEMEHTOB
J. N. MengeneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX OO0OJOYEK aTOMOB
MetaioB. OOmue ¢u3mdeckue cBokicTBa MeTauioB. CINiaBel  METaJIOB.
DIIEKTPOXUMHUYECKHM PSil HAPSHKEHU METAIIIIOB.

XWUMHUYECKHE CBOMCTBA BaKHEWUIIMX METAJUIOB (HATPUM, KaduM, KalbIUH, MarHUH,
AQTIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHU.

O6urue crocoObl nonyyeHus MetamioB. [I[puMeHeHrne MeTaJIOB B ObITY U TEXHHKE.



OKCMEPUMEHTAIBHBIE METOJbl HM3YYEHHSI BEIIECTB M HMX NPEBPAILCHUN: H3YYECHHE
Kojulekuuu — «MeTtamuibl W CIUIaBbl», OOpa3OB  HEMETAIOB,  pEIIeHUE
AKCIEPUMEHTAIBHBIX 3a/1ad, HAONIOJECHUE U OINUCAHUE JEMOHCTPALIMOHHBIX H
7a00paTOPHBIX OIMBITOB (B3aMMOJACHCTBHE THAPOKCHIA AIOMUHUS C PAaCTBOPAMHU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIC PEAKIIMU Ha KAaTUOHBI METAIIJIOB).

PacuérHbie 3anaum.

Pacuétpl Macchbl BelecTBa MM 00bEMa ra30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, PACUETHl MACCHI
(00BEMa, KoJIMUECTBA BEIECTBA) MPOIYKTOB PEaKIUHU, €CJIU OJTHO U3 BEIIECTB UMEET
IpUMECH.

XuUMUS U )KU3Hb

Poner xumum B oOecrieuyeHUM DKOJIOTUYECKOM, DHEPreTHYecKo U  MHUILIEBOU
0€30MMacHOCTH, Pa3BUTUU MEAUIUHBL. [loHSATHE O Hay4YHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss o0 OOHMMX HAYYHBIX MPUHIIMIAX TPOMBIIIICHHOTO TOJYYCHUS
BAKHEHIINX BEIIECTB.

UenoBek B MHpE BEIIECTB U MATEPUANIOB: BaKHEHIIIME CTPOUTEIILHBIE MaTEpHUabl,
KOHCTPYKLIMOHHBIE MaTE€pUANIbl, KPACKHU, CTEKIJIO, KepaMuKa, Marepuaibl I
AJIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MUHEPAJIbHBIE YI0OpEHUSI.

XuUMUS U 310POBbE YEJIOBEKA: MPABUJIA UCIIOJIB30BaHUS JIEKAPCTBEHHBIX IIPENApPATOB,
npaBmwia  0O€30MaCHOTO  HUCIOJIb30BAaHUSI  IpenaparoB  OBITOBOW  XUMHUU B
[IOBCE€IHEBHOM KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanuzanyus MeXNpeIMETHBIX CBS3€ld TPU H3YYEHHH OOIICH M HEOpPraHWYECKOM
xuMu B 11 Kjacce OCYyHIECTBISIETCS Yepe3 MCIOJIb30BAHME KaK OOIIMX
€CTECTBCHHO-HAYYHBIX ITOHATUM, TAK U MOHATHUM, SBIISIOIIUXCS CUCTEMHBIMU IS
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAyUYHBIE TMOHSTHS: HAy4YHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanMM3, CHUHTE3, Kiaccu(uKaius, MepUOAUIHOCTh, HAOIIOJACHUE, SKCIICPHUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SABJICHHUE.

@dusuka: MaTepus, SHEPTUs, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI,
PaAMOAaKTHBHOCTh, MOJIEKYJa, YHEPTEeTHUYCCKUN YPOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHo€ COCTOSIHME BEHIECTBA, (DU3WYECKHE BEJIMYMHBI W E€AUHULBI HX
U3MEpPEHUS, CKOPOCTb.

buonorusi: kimerka, opraHus3M, 3KocucTeMma, Ouochepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, MTOJIE3HBIE UCKOMAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus:  XUMHUYECKass  MNPOMBIINUIEHHOCTb,  METAJUIyPIrUs, IPOU3BOJCTBO
CTPOUTENBHBIX MAaTEPUATIOB, CEIBCKOXO3SIMCTBEHHOE IPOU3BOACTBO, IMHILEBAS



IMPOMBIINIJICHHOCTD, (bapMaI_[eBTI/IquKaH IMPOMBIIIJICHHOCTD, IMpOnU3BOACTBO
KOCMCTHYCCKHX IIpC€rapaTroB, IMPOU3BOACTBO KOHCTPYKIHOHHBIX MAaTcpUalioB,
QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS [TIPOI' PAMMBI 110 XUMHWN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K Pe3ysbTaTaM OCBOEHHS OOYyYaIOIIUMHUCS
mporpaMMm cpefHero o0Oiiero o0pa3oBaHus (JUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM [Uisl pa3paOOTKU IUIaHUPYEMBIX
pE3yJIbTATOB OCBOCHMSI MIPOrpaMM CpEAHEro ooOmero oOpa3oBaHUs SBISETCA
CUCTEMHO-AEATEBHOCTHBIN MOAXO/I.

B cooTBETCTBUM C CHCTEMHO-IESITENBHOCTHBIM MOJIXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pEe3ysbTaTOB OCBOCHUSA TpeaMera «XHUMHs» Ha YpOBHE CpEIHEro oOIero
00pa30BaHus BbIJECICHBI CIEYIOLUIUE COCTABIISIIONIME:

OCO3HAaHME 00YYaIOIUMHUCS POCCUNUCKON IpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPEEITIEHUIO;

HAJIMYUE MOTHBAIIMU K 00YUYEHUIO;

[[EJICHANPABIICEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JHUYHOCTM HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TpaJIULIUi 0a30BOM HAYKH XUMMHH;

TOTOBHOCTH U CITIOCOOHOCTH O0YYAIOIIMXCS PYKOBOACTBOBATHCS B CBOCH J1€ATELHOCTH
LHEHHOCTHO-CMBICJIOBBIMM ~ yCTAHOBKAMH, NPUCYIIMMH  LEIOCTHOM  CHCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIMYME MPAaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH €A U
CTPOUTH KU3HECHHBIEC ILJIAHBI.

JIMYHOCTHBIE PE3YJbTAThl OCBOCHUS NpeaMeTa «XUMHUS» JOCTUTAIOTCA B €IUHCTBE
y4eOHOM U BOCMUTATEIHHOU NESITEIbHOCTH B COOTBETCTBUU C TYMAaHHCTHUECKHMH,
COIIMOKYJIbTYPHBIMH,  JYXOBHO-HPAaBCTBEHHBIMH  IIEHHOCTAMH U  HJcaJaMU
POCCHIICKOTO TPa)XJTaHCKOTO OOIIECTBA, MPHUHATHIMH B OOIIECTBE HOPMAMH H
NpaBWJIaMH  TOBEJICHUS,  CIIOCOOCTBYIOIIMMH  MpoIleccaM  CaMOIIO3HAHUS,
camMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHMSI IMYHOCTH 00YYaIOLIUXCS.

JIn4HOCTHBIE pE3yNbTaThI OCBOEHUS npeamera «Xumus» OTpaXKaroT
c(OpMUPOBAHHOCTh ONBITa I[O3HABATEJIBHONH M MPAKTHUYECKON JAESITEeIbHOCTH
o0yyarouxcs Mo peanu3aluy NPUHATHIX B OOILIECTBE LEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS OOYYAIOIIMMHUCS CBOMX KOHCTUTYLUMOHHBIX IIpaB U O0O0S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAaxX M MpaBUIaX MEXKIWYHOCTHBIX OTHOIIECHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH MPU CO3JaHUU YYEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOJTHEHUH XUMUYECKUX
DKCIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS], JIOTUKY U apTyMEHTbI
JOPYTUX IIPU aHAJIM3€ Pa3IMYHBbIX BUJOB yUeOHOU €S TebHOCTH;



2) IATPUOTHYECKOT0 BOCIIMTAHMS .

IIEHHOCTHOT'O OTHOIIEHUSI K MUCTOPUYECKOMY M HAYUYHOMY HACJIEAUI0 OTCYECTBEHHOMU
XUMUU;

YBaXKEHHMSI K MPOIECCY TBOPUYECTBA B 00JACTU TEOPUU U MPAKTUUECKOIO MPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, UYTO JOCTHXKCHUS HAyKU €CTh Pe3ysbTaT JJIUTEIbHBIX
HaOJI0JICHUM, KPOMOTJIMBBIX AKCIEPUMEHTAIBHBIX IMOWCKOB, MOCTOSHHOTO TpyHaa
Y4EHBIX U IPAKTUKOB;

WHTEpeca M TMO3HABATEJIIbHBIX MOTHUBOB B TOJYYEHHH W TIOCICIYIOIMIEM aHaJIN3e
nH(pOpMaINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTU OIICHUBAaTh CHUTYyallud, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSMH, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh HAa MOPAIHHO-HPABCTBEHHBIC
HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHUE M TOCTYIKH CBOUX TOBapHUIIEH C MO3UIUN
HPaABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIIEICTBUI 3THX MOCTYIKOB,;

4) popmMupoBaHus KyJbTYPbI 310POBbA:

MOHUMAaHUsI IIEHHOCTEH 370pOBOro M 0Oe3o0macHoro odpasa >KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEGHHS K COOCTBEHHOMY (DU3UUYECKOMY U TICUXUYECKOMY
310POBBIO;

cOOJIOIEHUsT TIPABMJI OE30ITaCHOTO OOpAIlleHUs C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOM JIE€ATEIIBHOCTH;

NOHUMAaHHS IIEHHOCTH MPaBWJI WHIMWBHUIYAJIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
NOBEJEHUS B CUTYyalUsAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHMS MOCJEICTBUI U HEMPUSATHS BPEAHBIX MPUBBIUYEK (YIOTPEOJICHHS aJKOT OIS,
HAapKOTUKOB, KYpEHHUSI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIBCKON NESITEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX JIEATEIHLHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTH€ B PEUICHWHU MPAKTUYECKUX 3a/1ad COLMAIBHOM
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpEca K MPAKTUIECKOMY M3YUYCHHIO MPpodeccruil pa3InyHOro pojia, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaKEHHUSI K TPYAY, JIOJAM TpyAa U pe3yiabTaraM TPYAOBOU NEsTEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYAIbHON TpPAaeKTOPUM OOpa3OBaHUS,
Oynymieit mpodeccun u peanusarud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIHOCOOHOCTEM K XUMHUM, HHTEPECOB U MOTpeOHOCTEH
o011ecTBa;

6) 3K0JI0rHYeCKOTr0 BOCITUTAHUS:

AKOJIOTMUYECKU  II€JeCOO0pPa3HOr0  OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAaHMS  JI00ANbHOTO  XapakTepa  SKOJOTMYECKHX  MOpoOieM,  BIUSHUSA
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATIbLHOM CPEIbI;



OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHDKECHUNW XUMHUU JUIsl pEIIeHUs
BOIIPOCOB PALMOHAIBHOTO IPUPOJAOTIOIB30BAHNS;

AKTUBHOI'O HENIPHUATHUS JEUCTBUN, TPUHOCAIINX BPEd OKPYKAKOIIEH IPUPOTHOUN Cpelie,
YMEHUSI MOPOTHO3UPOBATH  HEOJATOMPUATHBIE  SKOJOTMYECKUE  TMOCIEICTBUS
MPEANPUHUMAEMBIX ACHCTBUN U IPEAOTBPALIAT UX;

HUIMYHUSA PA3BUTOTO 3KOJIOTUYECKOTO MBILUICHUS, SKOJOTHYECKON KYJIbTYPbI, OIBITA
NESITEIIbHOCTU 3KOJIOTUYECKON HAIIPABJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCA UMH B
MO3HABATEIbHONW, KOMMYHUKATUBHONW W COLMAIILHOW MPAaKTUKE, CIHOCOOHOCTU H
YMEHUS aKTUBHO MPOTUBOCTOATH UACOJIOTHHU XeMO(poOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIIIECTBEHHON MPAKTUKH,

NOHUMaHUsI CreluUKA XUMUU KaK HayKH, OCO3HaHUs €€ pojiu B (hopMHpOBaHUU
palMOHAJILHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO TpEACTaBIeHUs 00
OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE NPUPOAbI U YETIOBEKA, B MIO3HAHUU TTPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MPoOJIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUYMMOCTH XUMHUHM JUIS COBPEMEHHOW ITUBUIU3AIMU: B €€
T'YMaHUCTUYECKOM HAIMpPaBJICHHOCTH M BaXXHOM POJM B CO3JIaHMM HOBOW 0assbl
MaTepuagbHON KYJIbTYPhI, PEIICHUHU TJIO0ATBHBIX TPOOJEeM YCTOWUHMBOTO Pa3BUTHUSA
YEJIOBEYECTBA — CBHIPhEBOM, DSHEPrEeTHYECKOM, MHUIIEBOM H  3KOJOTHYECKON
0€301acCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYEHNN YCIOBUH YCIEIIHOTO TPyAa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAKJIOT'0 YjieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOHOB IIO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBCHHBIX HAyKax, CIIOCOOHOCTH HCIIOIb30BaTh IOTyYaeMble
3HAHUS JUUIS aHAIM3a U OOBICHCHUS SIBICHUN OKPYKAIOIIET0 MUPA U MPOUCXOISIITNX
B HEM U3MEHEHUM, YMEHHS JieJaTh 000CHOBAaHHBIE 3aKIIFOUCHUS HA OCHOBE HAaYYHBIX
(haKTOB ¥ UMEIOIINXCS TAHHBIX C IETBI0 TIOJYYSHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOIB30BaTh XUMHYECKHE 3HAHUSA JJIA PEIICHUS
po0JIeM B peasbHBIX KU3HEHHBIX CUTYaIHSIX;

VMHTEpECa K MO3HAHUIO U UCCIIEI0BATENBCKON AESITEIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IOJIyYCHUIO HOBBIX 3HAHUM IO XMMHUH B COOTBETCTBUU C KU3HEHHBIMHU
MOTPEOHOCTSIIMU;

WHTEpPECa K OCOOCHHOCTSM TpyJda B pa3muuHbiX cdepax mnpodecCuoHambHON
JESTEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIE pe3yJbTaThl OCBOCHHUS y4eOHOTO MpeaMeTra «XHUMHsS» Ha YPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HAYUMBbIC 1711 (OPMUPOBAHUS MHUPOBO33PCHUS 00YJAIOMMXCS MEKIUCIUTUIMHAPHBIC
(MeXIpeaMeTHbIE) OOIEHAayYHbIC TMOHATHS, OTPAXKAIOIIUE IEIOCTHOCTh HAyYHOM
KapTUHBI MUpa U cHeU(UKY METOJIOB MO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, SHEPT s, SIBJIEHUE, MPOLIeCcC, CUCTEMA, HAyUYHbINA (PaKT,



MIPUHIIUII, TUTIOTE3a, 3AKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpCaJIbHbIe  y4eOHBbIE  JIecTBUS  (IMO3HABATEIbHbIE, KOMMYHHKATHUBHEIE,
peryisTUBHBIE), oOecneunBaromye popmMupoBaHre PyHKIMOHAIBHONW TPAMOTHOCTH
Y COIMAJIbHON KOMMETEHIIUU 00yYarOIIUXCS;

CIIOCOOHOCTh  OOYYAIOIIMXCS KCIOJIb30BaTh OCBOCHHBIE MEXIUCUUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHWS W  YHUBEpCAJIbHBbIE  yuyeOHbIE  JEWCTBUS B
[I03HABATEJILHOU U COLIMAJIbHOW IPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBbHBIMU Yy4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUIMU.

OBJaeHne YHUBEPCAJIbHBIMY Y4eOHBIMY MO3HABATEIbHBIMHY JI€HCTBUSIMU:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIbHO (POPMYIHUPOBATh W aKTyaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIENIATh e JACATEIbHOCTH, 3a/aBas MapamMeTpbl U KPUTEPUU WX JOCTHXKCHUS,
COOTHOCHUTDH PE3YyJIbTAThI JICATCIIBHOCTH C MIOCTABICHHBIMU IEJISIMH;

UCIIOJIH30BaTh MPU OCBOCHWUU 3HAHUN MPHUEMBI JIOTHUYECKOTO MBIIUICHHUS — BBIJICATH
XapaKTepHbIC MPU3HAKU TOHATUN W yCTaHABIMBATh UX B3aUMOCBS3b, UCIIOIL30BATh
COOTBETCTBYIOIIIHUE MOHSITHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHMS M KPUTEPUU IS KIACCU(PUKALUUA BEIIECTB U XUMHUYECKUX
peaKiuu;

yCTaHABJIMUBATH MPUUUHHO-CJIE/ICTBEHHBIE CBA3U MEXKIY N3Yy4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTHYECKHUE pACCYXKIEeHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, MO aHAJIOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B PACCMATPUBAEMBIX SBIICHUAX,
(GbopMyIHpPOBaTH BHIBOJBI U 3aAKITIOYCHHUS;

NPUMEHSATh B TIPOLIECCE IIO3HAHMS, WCIOIb3YyEeMble B XHUMHUU CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJIETH, TPEOOPA30OBBIBATH MOJEIbHBIE MPEACTABICHUS — XUMUYECKUM
3HaK (CHUMBOJI) JIEMEHTa, XUMHUUYecKasi popMyIa, ypaBHEHUE XUMHUUECKOU PEeaKIuu
— IpU PEIICHUU Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3a/1ay, MPUMEHSTh
Ha3BaHHbBIE MOJICJIbHBIE MPEJCTABICHUS ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE 1EHCTBUSA:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMUUYECKUX PEaKIIUIA;

dbopMynHupoBaTh TENM W 3a7aYd WCCJICIAOBAHWS, HWCIIONH30BATh TOCTABICHHBIE W
CaMOCTOSATEIHHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TTO3HAHUS
U OCHOBbl g (OPMHUPOBAHUS THUNOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJICTh HABBIKAMU CaMOCTOSITEJILHOIO TJIAHUPOBAHUSI U MPOBEACHUS YUYCHUYECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUs HaOMIOAaTh 3a XOJIOM Mpoliecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, POopMyIupoBaTh 0000UIEHUSA U
BBIBOJIbI OTHOCHUTEIBHO JIOCTOBEPHOCTU PE3YJIHTATOB HCCIEAOBaHUSA, COCTAaBISAThH
000CHOBAHHBIM OTUET O MPOJICTAHHOM padoTe;



npuoOpeTaTh OMBIT YYEHUUECKON HCCIEeA0BATENbCKOW W MPOEKTHOM AESATEIbHOCTH,
MPOSABIIATh CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITENIBHOMY MOHMCKY METOJIOB
pELIeHMs IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOAOB MO3HAHUS.

3) padora ¢ unpopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHGoOpManuu (Hay4dHO-TIOMYJIApHas
JuTepaTypa  XMMHUYECKOTO  COAEpP)KaHUs, CIpPAaBOYHBIE IMOCOOHUS, PECYPCHI
WuTtepnera), aHanu3upoBaTb HH(OpPMALMIO pPA3IUYHBIX BHJIOB U  (QopMm
MPEICTaBIICHUS, KPUTUYECKHU OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMynHpoBaTh 3alpOChl U NPUMEHATh Pa3IMYHbIe METOJbI MPU MOUCKE U O0TOOpE
uH(popmaly, HEOoOXOIMMOM MJis BBINOJHEHUS Y4YeOHBIX 3ajlay OINpeAeNEHHOIO
TUINA;

OpUOOpPETaTh OMBIT UCIOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANIbHYIO (QOpMy MpeAcTaBieHUs WHGOpMAaIMU
(cxembl, rpaduKH, TUArpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KA4eCTBE CpEACTBA NpHU paboTe C XUMHYECKOM
uHboOpMaIMel: TMPUMEHATh MEXIpeAMeTHbIe ((pU3UUecKre U MaTeMaTUYEeCKue)
3HAKU ¥ CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOIMYECKUE CPEJICTBA HATJISITHOCTH.

OBianeHne yHMBepPCAJIbHBIMM KOMMYHUKATHBHBIMY AeHCTBUSIMH:

3a/laBaTh BOMNPOCHI TIO CYIIECTBY OOCYKJaeMOW TeMbl B XOJA€ Juaiora u/uiu
JUCKYCCHUH, BBICKA3bIBATh UJIEH, POPMYIUPOBATH CBOU MPEATIOKEHNUSI OTHOCUTEIHHO
BBINIOJIHEHUS MIPEJIOKEHHON 3aa4H;

BBICTYyHaTh € Mpe3eHTaluel pe3ysbTaTOB  IMO3HABATENBHON  AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPHU BBINOJIHEHUU
XUMHYECKOTO JKCIEPUMEHTa, MPaKTUYECKOW PabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peau3aliy Y4eOHOTr 0 MpoeKTa U (HOPMYITUPOBATH BHIBOJIBI 1O
pe3yipTaTaM MPOBEAEHHBIX HUCCIEIOBAHMI MYTEM COrJACOBAHMS IMO3UIMN B XOJHE
00CyXeHUs 1 OOMEHA MHEHHUSMH.

OBiageHne yHMBEPCATbHBIMHU PeryJsTHBHBIMU NeHCTBHAMM:

CaMOCTOSITEJIbHO  IJJAHUPOBATh W OCYLIECTBISITh ~ CBOIO  ITO3HABATENIBHYIO
NEeSATENBHOCTh, OINpeAeNsss €€ Lead W 3aJadd, KOHTPOJIIMpPOBaTh M IO Mepe
HEOOXOIMMOCTH  KOPPEKTHPOBATh TMpEJIaraeMblii  allfOPUTM  JACHCTBUN  mpH
BBIIIOJJHEHUH YYEOHBIX W HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Hanboliee
3¢ (deKTUBHBIN cmoco0 MX pemeHuss ¢ Y4ETOM TMOJyYeHHUS HOBBIX 3HAHUHM O
BEIECTBAX U XUMHUUYECKHUX PEAKLUAX;

OCYLIECTBJISITh CaMOKOHTPOJIb CBOEH [JEATEIBHOCTH Ha OCHOBE CaMOaHalIM3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC



[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranudeckasi XUMHs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpPA, POJM XHUMHM B TIO3HAHUM SIBIICHUH MPUPOIbBI, B
GbopMUPOBAaHUM MBIIUICHUST U KYJIBTYpbl JMYHOCTH, €€ (PYHKIMOHAIBbHOU
IPAaMOTHOCTU, HEOOXOAUMOM JJisl PEIICHUS] MPAKTHUYECKUX 3a/lad U IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJTHOU Cpefie;

BJIAZICHUE CUCTEMOM XMMHUYECKUX 3HAHUW, KOTOpas BKIKOYAET: OCHOBONOJArarOLIAe
MOHATUSA (XUMUUYECKUU AJIEMEHT, aToOM, JJICKTPOHHas 000J0YKa aroma, MOJEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEIbHOCTh, XMMUYECKasl CBA3b, CTPYKTYpHas (hopmyiia
(pa3BépHyTass M COKpamiéHHas), MOJib, MOJISIpHAs Macca, MOJSPHBIM O00BEM,
YIJAEPOHBIA CKeNeT, (PYHKIMOHAJIbHAsI TPYIINa, paguKai, H30Mepus, H30MEpHI,
TOMOJIOTHYECKUN PsiJi, TOMOJIOTH, YIJIEBOJAOPOIbI, KUCIOPOJ M a30TCOACpPIKAIINE
COCIMHEHUs, MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCJIMHEHUS); TCOPUU U 3aKOHBI (TEOPHUsI CTPOCHMsI OpPraHUYECKUX BemiecTB A. M.
BytnepoBa, 3aKk0H COXpaHEHHUs MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKU N
S3bIK  XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JICKAIlMe B OCHOBE ITOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (PAKTOIOTMUECKUE CBEIACHUS O
CBOMCTBaX, COCTaBe, IMOJYyYCHUHU U OE30MacHOM UCIIOIb30BAHUU BAKHEUIINX
OpraHUYECKHUX BEIIECTB B OBITY M IPAKTUUECKOM JCATEILHOCTH YEIIOBEKA;

chOpPMHUPOBAHHOCTh ~ YMEHHM  BBIABIATH  XapaKTepHblEe MPU3HAKKA  TOHSITHH,
yCTaHABIIMBAaTh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIWE IMOHATHS TPHU
ONMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHU;

chOpPMHUPOBAHHOCTh ~ YMEHHH  HCHOJB30BaTh  XHMUYECKYIO  CHMBOJIUKY  JIJISt
COCTaBJEHUS MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn  OpraHMYEeCKUX BEIIECTB W  YpaBHEHUH  XUMHYECKUX  PEaAKIUH,
U3rOTaBIMBATh MOJEIH MOJIEKYJ OpPraHUYECKUX BEIIECTB IS WJUIIOCTPAUUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

chOpPMHPOBAHHOCTh ~ YMEHHUW  yCTAaHABIMBATh  MPUHAJICKHOCTh  M3YYECHHBIX
OpPraHWYECKUX BEHIECTB IO HUX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne coeauHeHud (YrJIeBOMOPOJIbI, KHCJIOPOJI U  a30TCOoJepiKallue
COEIMHEHUs, BBICOKOMOJIEKYJIIDHbIE COEIMHEHMs), JaBaTh KM Ha3BaHUSA 10
cuctematndeckoir HomeHkiatype (IUPAC), a Takke NpPUBOAWTH TPHUBHAIBHBIC
Ha3BaHUS OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOIUJIEH, AalleTHJIEH,
STWICHTJINKOJb, TIUIEpHUH, (PeHos, (opManbIerui, areTaabIerua, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIOTa, CTEAPUHOBAs KUCIIOTA, TIIIOKO3a,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONPEACNSITh BUABI XUMUYCCKON CBS3M B OPraHUYECKUX
COEIMHEHUAX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS MIPUMEHSITh MOJIOXKEHUSI TEOPUU CTPOCHUSI OPTaHUYECKUX
BemectB A. M. BytiepoBa s 00BbSICHEHHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX
COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh COCTaB, CTPOEHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTENEH  pPa3IUYHBIX  KJIACCOB



OpraHUYECKUX BEMIECTB (METaH, dTaH, dTUJICH, IPONUJICH, alleTuieH, OyTanuen-1,3,
MeTuioyTaaueH-1,3, 6eH30J, METaHOJ, ITAHOJ, STUIICHIJIUKOJb, TJIMIEPUH, (HEeHOM,
aneTagbJeruj, MypaBbUHAs U YKCYCHasi KUCIIOTHI, TJIIOKO3a, KpaxMmal, LeJUI0a03a,
aMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HHUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHUMHUYECKUX PEAKIUA C HCIOJIb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HUCTOUYHHKU YTIEBOJOPOTHOTO CHIPHS
(HedTh, TPUPOIHBIA Ta3, Yrojib), CIOCOOBI MX NEPepabOTKM M MPAKTUUECKOE
MIPUMEHEHHE TIPOIYKTOB NMepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS MO XUMHUUYECKUM YpPaBHEHUSIM
(macchl, 00bEMa, KOJMYECTBA HMCXOJIHOTO BEIECTBA WJIM MPOAYKTA PEaKIUU IO
U3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJIHOTO M3 HMCXOJHBIX BEIIECTB WU
MIPOJIYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHHMM BJIQJETh CHUCTEMOW 3HAHWM 00 OCHOBHBIX METOAAX
HAy4YHOTO TIO3HAHMS, UCIOJB3YEMbIX B XUMUHM TPU M3YYCHUU BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIIOJIeHUEe, U3MEpPEHUe, IKCIIEPUMEHT, MOJCIMPOBAHUE),
UCIIOJI30BaTh CHUCTEMHBIC XUMHUUYECKWE 3HAHUS JUIA TPUHATHS pEHIeHUN B
KOHKPETHBIX KU3HCHHBIX CHUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHCHHEM;

c(hOpMHPOBAHHOCTh YMEHUHN COOJIIONATH MPABHIIA MOJIB30BAHUS XUMUYECKON TTOCYI0M
U J1abopaTopHBIM O00OpPYIOBaHUEM, a TAKXKe MpaBHJIa OOpallleHHs C BEIECTBAMU B
COOTBETCTBHUM C HWHCTPYKIMSIMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XWMHUYECKHUX
OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMIOJHATH XUMHUYECKHI IKCIEPUMEHT
(npeBpallleHUs] OPraHMYECKUX BEIIECTB NMPU HArpeBaHWM, MOJYYEHUE STUIIEHA U
U3YyYEHUE €ro CBOWCTB, KauyeCTBEHHBIE pPEAKUUH OPraHUYECKHX BEIIECTB,
JieHaTypalusi OCJIKOB MPU HATPEBAHHH, IIBETHBIC PEAKIIMU OCIIKOB) B COOTBETCTBHUU
C TMpaBWJaMU TEXHUKH O€30MacHOCTH TpH OOpalieHuH C BEIIeCTBAMHU U
nabopaTopHbIM  000pYJOBAaHUEM, TMPEACTABIATH  PE3YNbTaThl  XUMHUUYECKOTO
JKCIIepUMEHTa B (opMe 3amucud YpPaBHEHHMH COOTBETCTBYIOIIUX pEAKIHA U
(dbopMynHpOBaTH BEIBO/IBI HA OCHOBE STUX PE3yJIbTaTOB;

c(hOpMHPOBAHHOCTh YMEHUHN KPUTUUYECKU aHATM3UPOBATH XUMUYECKYIO0 HH(POPMAIIUIO,
MOJIy4aeMYIO M3 Pa3HbIX HCTOUYHUKOB (CpelicTBa MaccoBoil nHpopManuu, MHTepHET
H PYTHX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIOMATh TPAaBWIIA JKOJOTHUECKH IEIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOW [EATEIBHOCTH B LEIAX COXPAHEHUS CBOETO
310POBbSI U OKPYXAIOIIEH MPUPOJHOU CPEJIbI, OCO3HABATH OMACHOCTH BO3JICHCTBUS
Ha JKUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPTraHUYECKUX BEIIECTB, MOHUMAsl CMBICI
nokazatenss [[JIK, mosicHIT, Ha mOpumepax CcHnocoObl  YMEHBIICHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3ACHCTBHS HA OPraHU3M UYE€JIOBEKA;

JUIs1 00YYAIOIIUXCSA C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE PUMEHSTh
3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX TIO3HAHUS BEIIECTB U XUMUYECKUX
SIBIICHUM;



JUISL CAENbIX W CHA0OBUASIIMX OOYYalolIUXCs: YMEHUE HCIOJIb30BaTh peiabedHO-
TOUEUYHYIO cCUCTeMY 0003HaueHuil JI. bpaitns ais 3anucu XuMuyeckux Gopmyt.

11 KVIACC

[IpeamerHble pe3ynbTaThl OCBOCHUS Kypca «OOmias W HEOpraHuueckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O XUMHYECKON COCTABJISIONICH €CTECTBEHHO-
HAy4yHOM KapTUHBI MHUpPA, POJM XUMHU B TIO3HAHUU SIBICHUW MNPUPOIBI, B
dbopMUpPOBaHUM MBIIUICHUST W KYJABTYpbl JIMYHOCTH, €€ (PYHKIIMOHAJIBbHOU
IPAaMOTHOCTU, HEOOXOJAMMOU JJIsl PEIICHUS] MPAKTHUYECKUX 3aJlad U IKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/JI0POBbIO U TIPUPOJIHOM CpeEIe;

BJIQJICHUE CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
HOHATHSA (XUMHYECKHH 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JIEKTpOHHBIC OpOUTAIH
aTOMOB,  HOH, MOJIEKYJIa, MOJIb, MOJISIDHBI ~ 00BEM, BaJICHTHOCTb,
IIEKTPOOTPHULIATEIIBHOCTh, CTENIEHbh OKHUCICHUS, XUMHUYECKasl CBA3b (KOBaJ€HTHAas,
WOHHAs, MeTAJUTMYEeCKasl, BOJOPOJAHAS), KpHUCTA/UIMUECKas pemeTka, THUITBI
XUMHUYECKAX peaxkuuid, pacTBop, 3JIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
AJEKTPOJIUTUYECKAsT JTUCCOLMALINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW PEaKIMi, XHUMUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (Teopusi
BJICKTPOJIUTHYECKON Aucconuanuu, nepuoanueckurd 3akoH J[[. M. Menneneena,
3aKOH COXPAHEHHS MacChl BEILECTB, 3aKOH COXPAaHECHUS U MPEBPAILCHUS DHEPTUU
IpU XUMHYECKUX PpEaKIUsiX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKalMe B OCHOBE IMOHUMAHUS NPUYMHHOCTU U
CUCTEMHOCTH XHWMHYECKHX SIBIICHHM, (PAKTOJOTHMYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYCHHUH M 0€30IMacCHOM HCIIOJIH30BAHMHM BAKHEHIITUX HEOPraHUYCCKHUX
BEIIECTB B OBITY ¥ MIPAKTHUECKOH JEATEILHOCTH YEIOBEKA;

chOpMHUPOBAHHOCTh YMEHHUH  BBIABIATH  XapaKTepHbIC IPU3HAKKA  TTOHATHH,
yCTaHABIMBaTh MX B3aUMOCBS3b, HCMOJB30BaTh COOTBETCTBYIOUIWE MOHSATUS IIPHU
ONMCAaHUU HEOPTaHUYECKHUX BEIIESCTB U UX MPEBpaIlCHUH;

chOpMUPOBAHHOCTh YMCHHH  HCIIOJIB30BaTh  XHMHUYECKYID  CHMBOJHUKY IS
cocTaBieHUs (OpPMYJ  BEIIECTB M  YPaBHCHHH  XHMHYECKHX  PEaKIIUH,
cuctematnieckyro HoMeHkiarypy (IUPAC) u tpuBHanbHble Ha3BaHUSA OTIEIBHBIX
HEOpPraHUYECKUX BelecTB (yrapHblii Ta3, YIVICKHCIBIM Ta3, aMMHak, TraméHas
W3BECTh, HETaIlI€HAsl U3BECTh, MUThEBAS COJA, IUPUT U APYTHUEL);

c(hOpMHUPOBAHHOCTh YMCHHUW OINpEISIATh BaJCHTHOCTh M CTCICHb OKHCICHHUS
XUMHUYECKHX DJIEMEHTOB B COCJAMHEHHSX PaA3IMYHOTO COCTaBa, BUJI XUMHUYECKOMU
CBsI3M (KOBaJICHTHAs, MOHHAS, METAJUTMYECKas, BOJAOPOJHAS) B COCAMHCHUSAX, THUI
KPUCTAJUTMYECKON pPEemEéTK KOHKPETHOTO BellecTBa (aTOMHAs, MOJEKYJISIpHas,
HMOHHAas, METAJJINYECKasi), XapaKTep CpeJbl B BOJHBIX PAacTBOpPaX HEOPTaHUUYECKHX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAJICKHOCTh HEOPTaHUYECKUX
BEILIECTB M0 UX COCTAaBY K OMNpPENAEIEHHOMY KJIAacCy/TpyIie COeIUHEHUM (IIPOCThIe



BEIIECTBA — METAJUIbl U HEMETAaJIbl, OKCUAbl, OCHOBAHHUS, KUCIOThI, aM(pOoTepHbIe
TUIPOKCUIBI, COMH);

c(OpMHPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Mepuoanyeckoro 3akona J[. .
MenpeneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTrHOCTUYECKYIO (PYHKIUU;

c(OpPMHUPOBAHHOCTh YMEHUH XapakTEpPU30BaTh dJEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX dJIeMEHTOB 1—4 mepuonoB llepuonnueckoil CUCTEMBI XUMHUUYECKUX
anementoB J[. M. MeHneneeBa, MCHONB3ys MOHATUS «S-, P-, O-3JIEKTpOHHBIC
opOuTAINY, «IHEPreTUUYECKUE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHMYECKHX JJIEMEHTOB M HX COEAWHEHUW IO IEpUOJAaM U TPYIIaM
ITepronnueckon cucteMsl XUMUYeCKuX 1eMeHToB 1. . Menzeneesa;

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIKME XWMUUYECKHE
CBOMCTBA HEOPraHMYECKMX BELIECTB pA3JIMYHBIX KIJIACCOB, IOJATBEPKIATh
CyILIECTBOBAHUE TE€HETUYECKOM CBS3M MEXKIAY HEOPTAHMYECKHMM BEIIECTBAMU C
NOMOIIIBIO YPABHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIaCCU(PULIUPOBATH XUMHUECKUE PEAKIIUHU IO PA3TIUYHBIM
npu3HakaMm (YUCIy M COCTaBy pearupyrouux BEHIECTB, TEIIOBOMY 3(]dekTty
peakiuy, MU3MEHEHHUIO CTEeNeHEH OKHUCIEHHUS 3JIEMEHTOB, OOpaTUMOCTU PpEeaKIuH,
YYaCTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTaBISATh YpPAaBHEHHUS pEaKUUd pa3lIUYHBIX TUIIOB,
IIOJIHBIE ¥ COKpAIIEHHbBIE YPAaBHEHUS pEeaKIIMii HOHHOIO 0OMEHa, YUYUThIBasl yCIIOBUS,
IIPU KOTOPBIX 3TH PEAKLIUK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH PEAKLIMH, MMOATBEPIKIAIOIINE KaueCTBEHHBIN
COCTaB pPa3jIUYHBIX HEOPraHWYECKHX BELIECTB, PACIO3HABAaTh OIBITHBIM IIYTEM
MOHBI, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAaX HEOPraHWYECKUX BELIECTB;

c(OpMUPOBAHHOCTD YMEHU packpbIBaTh CYIIHOCTh OKHUCJIUTEJIBHO-
BOCCTAHOBUTEJBbHBIX PEAKIMUH MOCPEICTBOM COCTAaBJICHUS 3JIEKTPOHHOro OanaHca
3TUX PEaKIU;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pPeaKkInu
OT pa3NuYHbIX (PAKTOPOB; XapaKTep CMELICHUS XHUMHYECKOIO paBHOBECUS B
3aBUCHUMOCTHU OT BHEWIHETO Bo3aeicTBuA (punuun Jle llarenke);

c(OpMUPOBAHHOCTh YMEHMH XapaKTEepHU30BaTh XUMHUYECKHUE MPOIECCHI, JEKAIIUE B
OCHOBE TNPOMBINUIEHHOTO IIOJIYYEHHs] CEpPHOM KHUCJIOTBI, aMMHMAKa, a TaKKe
cOpMUPOBAHHOCTh MpPEJACTaBICHUM 00 O0OmUX HAyYHBIX MPUHIOUIAX U
HKOJIOTMYECKUX MPOOIEMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUN MNPOBOAUTH BBIYHCICHUS C HCIOJIB30BAHUEM MOHSITHUS
«MaccoBas J0JsA BEIIeECTBA B PpacTBOpe», OOBEMHBIX OTHOLIEHWI TIa30oB IpHU
XUMHYECKUX PEAKLUAX, MacChl BEIIECTBA WIM OOBEMA TIa30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM OOBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIIHUH
BEILECTB, TEIUIOBOIO 3(eKra peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHs MaccChl
BEILIECTB, IPEBPALLECHUSA U COXPAHEHUS YHEPIUH;

c(OpPMHPOBAHHOCTh YMEHUHN COOJIIOIATH IPABHIIA MOJIB30BAHMS XUMUYECKON MOCY 101
1 71a00paTOpHBIM 000PYJOBAaHUEM, a TAKXKE IMpaBuia OOpalleHusl C BELIECTBAMU B



COOTBETCTBUM C WHCTPYKIUSIMH IO BBIMOJHEHUIO JaOOPATOPHBIX XUMUYECKUX
OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATH U BBIMOJHITH XUMUYECKUN SKCIEPUMEHT
(pasnokeHre MEPOKCHAA BOAOPOJA B MPHUCYTCTBUM KaTalW3aToOpa, OINpeaesieHue
Cpellbl pacTBOPOB BEIIECTB C MOMOLIbIO YHHUBEPCAJIBHOTO WHAMKATOPA, BIUSHUE
pa3nUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEAKUUH, PEaKIUd HOHHOIO
oOMEHa, KayeCTBEHHBIE PEaKUUU Ha Cylb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHWUS, PEIEHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo TemMaM «MeTamisl» u
«Hemerannel») B COOTBETCTBUM C TMpaBUJIaMU TEXHUKU O€30MAaCHOCTU MpU
oOpalieHUy ¢ BellecTBaMU M J1a0OpaTOpHBIM O00OPYIOBAaHUEM, MPEACTABIATH
pe3ynbTaThl  XMMHMUYECKOTO OKCIepUMEHTa B (opme 3amucu  ypaBHEHM
COOTBETCTBYIOLIMX peakiuil u (QopMynIHpoBaTh BBIBOJBI HAa OCHOBE JTHX
pE3yNIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUI KPUTUUYECKU aHATM3UPOBATH XUMUYECKYIO HHPOPMALIUIO,
MOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeICcTBa MacCOBOM KOMMYHMKAIUH,
WNuTepHeT U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOJIIONATh TpPaBHIIa KOJIOTMYECKH I€JIecCO00pa3HOro
NoBeJeHUsI B OBITY U TPYAOBOM [E€ATEIBHOCTH B IEJISIX COXPAHEHHUS CBOETO
3I0pPOBbSI M OKpYKAIOLIeH MPUPOAHON CpeJibl, OCO3HABATH OMACHOCTH BO3JEHCTBUSA
Ha >KUBBIE OPTraHU3MbI ONpeeIEHHBIX BEIIEeCTB, MOHUMas cMbIch nmokaszatens [T1K,
MOSICHATh Ha MPUMEpax CIocoObl YMEHBIIEHUS W MPEIOTBPALICHUS HX BPEIHOTO
BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKa;

JUTsl OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS: YMEHHE MPUMEHSITh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEUIECTB U XUMHUYECKHUX
SIBJICHUM;

JUISL CICNBIX M CIAOOBHISIIMX OOYYaIOIIMUXCSA: YMEHHE HCIOJIb30BaTh peiabedHOo-
TOYCUHYIO cucTeMy oOo3HaueHu# JI. bpaiins mis 3anmucu XumMudeckux GopMyit.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmmyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuMe pa3ieioB U TeM (undgpossbie)

Ne n/m KonrposbHbie [IpakTHYeckue

NPorpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoTsbI pecypest
Paznes 1. TeopeTuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[IpenMet oprannyecko xumuu. Teopust

.1 CTPOCHHMS OPTaHUYECKUX COCANHEHUN A. 3

M. bytiepoBa
ATtoro 1o pazaeny 3
Paznes 2. YrieBoaopoanbl
2.1 [IpenenbHbBIC YTIEBOIOPOABI — AJTKAHBI 2
> 2 HenpenenbHble yriIeBOIOPO/IbI: AKEHBI, 6 1

aJIKa/IMEHBI, aJIKUHBI
2.3 ApoMaTHYECKUE YIICBOIOPOIbI 2
> 4 IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOJIOB U UX 3 1

nepepaboTka
Artoro mo paznueny 13
Paznen 3. Kuciopoacoaepskamue opranndeckue coeuHeHust
3.1 Cnupthl. DeHon 3
30 Anbraeruabl. KapOoHOBBIE KUCIOTHI. 7 1

' CnosxHbie 3GUpbI

3.3 YTineBoOnl 3 1




Atoro no pasueny

13

Pasnen 4. A3oTconep:kamme opraHudeckue coeIMHeHUus

11 AMUHBI. AMUHOKHCIIOTHL. benku 3
Artoro mo pazueny 3
Pasgen 5. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS

5.1 [Imactmaccel. Kayuyku. Bomokna 2
Atoro o pazaeny 2
DBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KVIACC

KosnyecTBo 4yacos JJIeKTPOHHbIE
HauMeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne n/m KoHTpoJsbHble [IpakTHUYecKkue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMUM
Ctpoenue atomoB. [leproauueckuii 3aKoH u
1.1 [Iepnoanueckas cucteMa XUMHUYECKUX 3
anemeHToB J. 1. Menaeneera
L.2 CTpoeHue BellecTBa. MHOrooOpasue BeliecTB
L.3 XUMHUYECKHE peaKkInu 6 1 1
ATtoro 1o pazueny 13
Paznen 2. Heopranmyeckasi XuMus
2.1 MeTasl
2.2 Hemeranbt 1
)3 CBSI3b HEOPraHMYECKUX M OPraHuYeCcKUX 5
N BELIECTB
Atoro 1o pazaeny 17
Pa3znesa 3. XuMus U ;KU3HL
3.1 XUMHUSI U KU3Hb 4
Artoro mo pazueny 4
DBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KosimyecTBO 4yacoB JJIeKTPOHHbIE
) ara uudpoBbie
n/ Fema ypoka KonTposbHblie [IpakTuyeckue | U3y4eH
Bcero o0pa3oBaTejibH
n padoTsbI padoThI us
ble pecypchl

1 [I[penmeT opraHn4YecKor XUMUH, €€ 1

BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
) l'eopus CTpOECHUSI OPraHUYECKUX COEAMHEHUN A. 1
i M. BytnepoBa, €é OCHOBHBIC MTOJIOKEHUS

[IpencraBneHune O KiIacCU(PpUKAIUU

) opraHuueckux Bemects. Homenkiarypa 1

(cucremaTuyeckas) U TPUBUAJIbHBIC HA3BAHMS

OpraHMYECKUX BEIECTB
1 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI 1

paa
. MeTaH ¥ 3TaH — MPOCTEHIINE MPECTaBUTEIU 1
’ aJIKaHOB
5 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
; DTUJIEH U MPONWIEH — MPOCTEHIINE 1

MIPE/ICTAaBUTENH aJTKEHOB
3 [IpakTuueckas pabota Ne 1. «Ilomyuenue 1 1

STHJIEHA U U3y4YCHHE €r0 CBONCTBY

Ankanuensl. byraguen-1,3 u MetunOyraaneH-

) 1,3. Ilony4yeHue CUHTETUYECKOTO KaydyKa U 1

PE3UHBI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHH, 1

TOMOJIOTHYECKHI pAA. AJ_IeTI/IJ'IeH —




MPOCTEUILINI NPEACTABUTEIb ATIKUHOB

BpIUnCIEHUs 110 YPABHEHUIO XUMUYECKON

L1
peakuuu

L2  Apensl: 6eH30 U TOIY0JI. TOKCUYHOCTH apEHOB

13 [eHeTHUeCKas CBA3b YIJIEBOAOPOIOB,
MIPUHAUIEKALIUX K Pa3IMYHbIM KjlaccaM

[[prpoTHBIE UCTOYHUKH YIJIEBOIOPOJIOB:

L4 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl,

He(Th U MPOAYKTHI €€ epepaboTKu
[IprpoIHBIE UCTOYHHUKH YIIIEBOJIOPOJIOB:

LS MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 KontpompHas paboTa mo pasueny
«YTIeBoA0POabD)

17 [IpenesibHbIE OTHOATOMHBIE CMPTBI: METAHOI U
sTaHoJ. BonopoaHas cBs3b

8 MHOT0aTOMHBIE CIIMPTHI: ATUIICHIJIUKOJIb U
TJIMLEPUH

19 DeHo: cTpoeHHne MOJIEKYIbl, (pU3nUecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE

0 Anblerufpl: GopMalIbJETUA U alleTalIbJEeTUI.
AnetoH

1 OTHOOCHOBHBIE Tpe/ieIbHbIC KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

» [IpakTnueckas padota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIJIOTBI»

»3 CTeaprHOBAs U OJICMHOBAs! KUCIIOTHI, KaK
MIPEJCTaBUTENIN BBICHINX KapOOHOBBIX KUCIOT

24 Mputa KaK COJU BBICIINX KapOOHOBBIX KUCIIOT,




HUX MOIOIIIEE IeVICTBUE

CroskHbIE AHPBI KaK MPOU3BOIHBIE KAPOOHOBBIX

& KHCTOT. [ MIpOaN3 CII0KHBIX 3(DUPOB !
%6 "Kupber: ruaposns, npuMeHeHue, OuoJIorndecKas 1
POJIb KUPOB
YTIIEBOIBI: COCTaB, KiIacCH(PUKALIUS.
27 Bakneiimve npencTaBuTeNN: TII0K03a, 1
¢bpykTo3a, caxaposa
8 Kpaxmalt ¥ 1eJuTios03a Kak TPUPOTHBIC 1
MTOJIUMEPBI
KonTpompHas paboTa 1o pasneny
)9 «Kucmopoacoieprkariue opraHuaIecKue 1
coenuHeHus/ Beepoccuiickast mpoBepovHast
pabota
30 AMUHBI: METHJIAMHH U aHUIUH 1
AMHHOKHUCJIOTHI Kak aM(pOTEPHBIE OpraHUICCKHE
31 COEIMHEHMS, NX OMOJIOTHYECKOE 3HAUCHUE. 1
Ilentrabl
3 benku KaK mpUpOJHBIE BBICOKOMOJICKY/ISIPHBIC 1
COEIMHEHHS
33 OCHOBHEBIE IMOHATHS XUMHUU 1
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN
OCHOBHEBIE METObI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEITMHEHUH. 1
[TnacTmacchl, Kaydyku, BOJOKHA
DBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

Ne

n
/

I

T'ema ypoka

KonyecTBO 4acoB

KoHTpoJIbHBIE

Bcero
padoTsI

[IpakTHYeCcKHe
padoThbI

ara
H3y4eH
ust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibH
ble pecypchl

X UMHYECKHUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTryparust aToMoB

NJ

lepuonnueckuii 3akoH u [leprnoandeckas
chcTeMa XUMHUYeCKHuX 3jiemenToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOMU
TEOpHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHHUH I10
rpynmnam v rnepuojaaM. 3HaueHue
MIEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudecknx daeMmeHToB .. Menaeneena B
Pa3BUTUU HAYKH

CTpO€HUE BellleCTBA. XUMHUYECKasl CBSI3b, €€
BH/JIBI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM
cBs3u. BonopoaHas cBs3b

3aJICHTHOCTb. BJICKTPOOTpI/II_IaTeJ'IBHOCTB.
CreneHb OKHUCIICHUS. BemecTBa
MOJICKYJIAPHOTI'O U HEMOJICKYJIAPHOT'O CTPOCHUSA

)

[IonsiTue o JUCIICPCHBIX CUCTCMAX. Hctunneie u
KOJJIOMHBIC paCTBOPHI. MaccoBas nois
BCIICCTBA B paCTBOPC

KJ'IaCCI/I(I)I/IKaI_II/IH U HOMCHKJIATYypa




HEOpPraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIMUYHbBIX
KJIaCCOB

Knaccuukanus XAMHUECKUX PEaKInui B
HEOPraHUYECKOU U OPraHUYECKON XMMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPALCHNS YHEPTUU ITPU
XUMUYECKUX PEAKIUAX

CKopocTb peakiuu. OOpaTuMble peaklny.
XUMHUYECKOE PaBHOBECUE

LO

IpakTnueckas padora Ne 1. «Bnusaue
pa3auyuHbIX (PaKTOPOB HA CKOPOCTH
XUMUYECKON PEAKIIUN»

L1

DIIeKTpoUTHYEeCKas aucconuanus. [lonarue o
BOJIOpPOJHOM Moka3atene (PH) pactBopa.
Peakun nonHoro oomeHna. ['maposms
OpPraHUYECKUX U HEOPTaHUIECKUX BEIICCTB

12

DKHUCTUTENIbHO-BOCCTAHOBUTENLHBIE PEAKIIH.
[TonsiTre 06 31eKTpoIM3€e PacIUIaBOB U
pacTBOPOB COJIEH

L3

KoHTpoJBbHAS paboTa Mo pa3aeny
«Teopernyeckre OCHOBBI XUMUM»

L4

MertaJuibl, uX nosioxkeHue B [lepuoainueckoit
CHCTeMEe XUMHYECKUX deMeHToB J1. 1.
MeHneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
O6mue ¢puznyeckue CBOMCTBa METAIIOB

L5

CIIaBbI METAJUIOB. DIEKTPOXUMHUUYECKUHN P
HaNpsHKeHUH METauIoB




L6

XuMUYecKre CBOMCTBA BAXKHECHUIIINX METAJIJIOB
(HaTpwuii, KK, KaJIbIHUI, MATHUN, ATFOMUHUN )
U UX COeIUHEHUN

L7

XMMUYECKUE CBOMCTBA XpOMa, MEAN U UX
COeqUHEHUN

L8

XUMHyecKrue CBOMCTBA IIMHKA, Kele3a U UX
COeIUHEHUN

L9

IpaxTnueckas padota Ne 2. "Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamib»"

demeramnsl, ux nosnoxenue B [leproanyueckoit
CHCTEME XMMHUYECKHX 3jieMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

Dusznyeckue CBOMCTBa HEMETAIOB. AJUIOTPOTIHS
HEMETaJJIOB (Ha IpUMepe KUCIIOPOa, CEPHI,

dbocdopa u yraeponaa)

X MMUYECKHE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COEUHEHUN

X UMHYECKHE CBOMCTBA a30Ta, hocdopa u ux
COECOUHEHUN

X MMHYECKHE CBOMCTBA yriiepoja, KPEMHUS U UX
COECOUHEHUN

IpuMeHeHHe BAXKHEHIIINX HEMETAIIOB U UX
COECOUHEHUN

D0001IEeHNE U cCUCTEMATU3ALIMS 3HAHUI IO TEME
«Hemeramnbry. BerarcineHus mo ypaBHEHUSIM
XUMUYECKUX PEAKIH U TEPMOXUMHUECKHUEC

pacy€Tsl




Ipaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemerammsr"»
>3 KoHTpoJIbHAS paboTa Mo TeMaM «MeTallibly U 1
«HemeTamib»
)9 Heopranndeckne U OpraHMYECKUE KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AM(bOTEpHBIC HEOPTaHUYECKHUE U OPTaHHISCKUE
30 coeMHEHMS. [ 'eHeTnUYecKas CBsA3b 1
HEOPraHMYECKUX M OPraHUICCKHUX BEIICCTB
P0JIb XUMHH B 00CCIICYCHUH SKOJIOTHISCKOM,
31 SHEPTETUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHH MEWITHHBI
IpencraBneruss 06 0OMMX HAYYHBIX TPUHIIATIAX
32 MIPOMBIIIJICHHOTO TIOJyYeHUsT BaXKHEHIITMX 1
BEIIIECTB
33 HenoBek B MUpE BEIIECTB U MAaTEPHAIIOB
34 Xumus ¥ 3I0pOBbE YEITOBEKA 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Xumus, 10 knacce/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A. AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemnienue
* Xumus, 11 xknace/ T'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H31aTenbcTBO «HpOCBGH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Mertoaudeckoe mocooue st yauTess, Caut WWW.Prosv.ru

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6muoreka [IOK https://m.edsoo.ru.
https://infourok.ru
https://lesson.edu.ru

https://multiurok.ru






