PaGouasi nporpamma y4e0HOro npeamera
«XHUMHUA»
(0a30BbIil yPOBEHDb)

MHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo XuMuM Ha YPOBHE CpeIHET0 001Iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumn»,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (emepalibHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero o6OpazoBanusi (DOOIlI COQO), mpencrabneHHbix B DenepanbHOM TroCydapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu npenojaBaHus yueOHOro nmpeamera
«Xumus» B 00pa3oBaTeIbHbIX opranuzanusax Poccuiickoit @eaepannun, pean3yomnux OCHOBHbBIS
oOpa3oBaTelbHbIE NMPOrPaMMbI, U OCHOBHBIX TOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuoy 10 2025 rona» (Pacnopsikenue [paBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY ITOIX0IOB K pa3pabOTKe MPOTPaMMBI 10 XUMHH, K OTIPEICIICHHIIO O0IIel CTpaTeruu
oOyueHusi, BOCHIUTAHUS U Pa3BUTHUS 0OydaIOLIUXCS CPEACTBAMHM y4eOHOIrO MpeaMeTa «XUMUs»
st 10—11 xmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOoHIEeNTyalbHbIe mojioxkenns I'OC COO o
B3aMOOOYCIIOBJICHHOCTH II€JICH, COJIEp KaHUs, PE3yJIbTaTOB OOyUEeHHS U TPeOOBaHUN K YPOBHIO
MTOJATOTOBKH BBITTYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TOJydaeMoOe€ BBITYCKHUKaMU  00IIeo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM 4acThlo HUX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM ASTalloOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPUCYIIUX [IETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTyphl YeloBeKa, a
TaK)Ke 9KOJOTHYeCKH OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3J0pPOBBIO M IPUPOJHOM cpere.
Peanusyercs xumuueckoe oOpa3oBaHue oOOy4alOUIUXCs Ha YPOBHE CpelHEro ooOuiero
o0Opa3oBaHus cpeAcTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOCHHE KOTOPOTo
ompejieNieHbl B MpOrpaMMe MO XUMHHM € Y4ETOM cHelupUKd HAyKd XUMUHU, €€ 3HaueHus B
MO3HAHUU MPUPOJBI U B MaTepUaIbHON JKU3HMU OOIECTBA, a TakkKe C y4ETOM OOIIMX Lieiel u
MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME€ CHCTEMBbI CpeJHero ooOuiero
obpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 pOJib B COBPEMEHHO
IMBUIIU3AIMU, B CO3JaHUM HOBOW 0a3bl MarepualbHOM KynbTypbl. OHa BHOCHT CBOW BKIIaJ B
(dbopMHpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIaHUE LIETIOCTHOTO MPEACTABICHUS
00 OKpy>KaroleM MUpe Kak O €IMHCTBE IPUPOIbI U YellOBEKa, KOTopoe GOpMUPYETCS B XUMHH Ha
OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MHpA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTIMU PUMEHEHUSL.

TecHo B3auMOIEHCTBYsI C JPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHUs CTajla HEOThbEMJIIEMOM
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOJAUMBIM YCIOBHEM YCIIEHIHOTO TpyJa U KH3HHM KaXKIOTro
yrieHa oOmecTBa. CoBpeMeHHass XMMHS KaK HayKa CO3uJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha pelIeHHue TrJI00albHBIX MPOoOJIeM YCTOWYHMBOTO pa3BUTHUS
YeJI0OBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, MMUIIEBOM, IKOJIOTHIECKOH 0€301MacHOCTH U OXpaHbl
310pPOBBSL.



B cootBercTBHM ¢ OOmIMMH LEISIMH M NPHHLUIAMH CpelHero oOmiero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb H3YUEHHS) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY OOy4arommuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJIOJKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUE.

CocraBisroliMMu  1peAMeTa «XuMus» SBISAIOTCA 0a3oBble Kypcbl — «Opranuueckas
xuMus» 1 «OO0mIast 1 HeopraHMYeCcKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: cHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HaHUN U3 001IEN XUMHH) U OpraHnyecKo xuMun. opMUpOBaHHE TaHHOM CUCTEMBI 3HAaHUI ITPU
M3Y4YEHUHU IpeaMeTa 00ecredyMBacT BOZMOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpPa3us BELLIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB M TEOPUN XUMUHU.

CrpykTypa coaepx)aHus KypcoB — «Opranudeckas xumus» u «O0I1as 1 HeopraHudeckas
XUMHS» cHOpMHUpOBaHa B MPOTpaMME MO XMMHH Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyYEHUIO
yueOHOro Mmarepuajia M 0O0YCIIOBJIEHA HMCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUM Ha
ONpEEeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BeELIeCTBa
paccMaTpuBalOTCA Ha YpOBHE KJIACCHUYECKON TEOPHHM CTPOEHHS OPraHWYecKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX U IJIEKTPOHHBIX MPEJICTABICHUNH O CTPOCHUM BEIECTB.
Ceenenusi 00 M3ydaeMbIX B Kypce BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXHBIX OMOJIOTUYECKH AaKTHUBHBIX COEAMHEHMH. B Kypce opraHuueckoil XMMUU MOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero 00pa3oBaHUs MepBOHAuYaIbHbIE
MIPE/ICTaBICHUS] 0 XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINH.

Ilon HOBBIM yrioM 3peHust B mpeaMere «XHMHsA» 0a30BOr0 ypOBHsI paccMaTpUBAaETCs
U3yYeHHBI Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUYECKU MaTepuan u
(aKTOJIOTMYECKUE CBEJICHUS O BEIECTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHudyeckas XUMHUs» OOyJarolUMCs MPEIOCTaBISIETCd BO3MOXKHOCTh OCO3HATh
3HaYeHHUE IEePUOJUYECKOro 3aKOHA C OOLIETEOPEeTHMUECKUMX M METOJ0JIOTMYECKUX IO3ULUMH,
riyoke MOHATh HCTOPUYECKOE H3MEHEHHE (DYHKLUMH 3TOro 3akoHa — OT oOoOmiaromen 1o
O0OBSCHSIONIEH ¥ IPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAK)KE O XUMHUYECKUX PEAKLHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTCKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpXKaHUs, HUMEIOLUMU
KYJBTYpPOJIOTHUECKUI M TNPHUKJIAAHOM XapakTep. OTW 3HAHUS CIIOCOOCTBYIOT ITOHUMAaHMIO
B3aUMOCBSI3M XMMHMM C JPYrMMH HayKaMH, PacKpbIBalOT €€ pojb B IIO3HABAaTEIbHOM U
IIPAKTUYECKON JAEATEIIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHsI K IPOLIECCY
TBOpYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPUIOKEHUH XMMUH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOiieMax, CBA3aHHBIX C XUMMEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHATh €€ JUls MONOJHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a7ad. B nenomM conepkanue
y4eOHOTro npeamera « XUMHsD» JaHHOTO YPOBHS U3Yy4EHUs OPUEHTHUPOBAHO Ha (POpPMUPOBAHUE Y
oOyyJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHMMaHUS (PUIOCOPCKUX MIEH, TAKUX Kak:
MaTepHalIbHOE €IMHCTBO HEOPraHMYECKOr0 U OPraHUYecKoro Mupa, oOyCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTD ITPUPOJHBIX SIBJICHUH IIyTEM IKCIIEPUMEHTA
U peleHus] NPOTUBOPEUYMA MEXAy HOBBIMH (hakTaMH M TEOPETHUYECKUMHU MPEINOCHIIKAMH,
OCO3HAHME POJIM XMMUH B PEIIEHUM KOJOTMUYECKHX MpoOiieM, a Takke mpodiieM cOepekeHust
SHEPreTUYECKUX PECYPCOB, ChIPbSI, CO3AAHMSI HOBBIX TEXHOJIOTHI U MaTEpUATIOB.



B nmane perenus 3a1a4 BOCIUTAHNSA, Pa3BUTHS U COLMATM3ALNHN 00yJaroIUXCsl IPUHATHIE
IIPOrpaMMONl O XUMHUHM HOJIXOJbl K OIPENEICHHUIO COJEp)KAaHUS M IOCTPOEHHUS IperMeTa
peaycMaTpuBaloT (OPMUPOBAHKUE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUIM, MMEIONMX 0a30Boe
3HaYeHUE JUIA PA3IMYHBIX BUAOB JEATEIBHOCTH: pEUICHUs MpoOJieM, TOWCKA, aHauu3a Hu
o0pabotkn wuH(pOpMaANMK, HEOOXOAUMBIX JUIS TPUOOPETEHHs] OMbITa TNPAKTHYECKON U
HCCIIEIOBATENIbCKON AESTEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B mpaxTuke npemnoaaBaHus XMMUHU KaKk Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus, Tak
Ha YpOBHE cpeJiHero o011ero oopa3zoBaHus, IPU ONPEACICHUH COJEPKATENbHON XapaKTepUCTUKH
Lenel W3ydeHHs I[peiMeTa HalpaBJIE€HUEM IEPBOCTENEHHON 3HAYMMOCTH TpPaJWLIMOHHO
npu3Haércss (OPMUPOBAHME OCHOB XHMHYECKOW HAayKHM Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUUECKON IeATEIHHOCTH YeJIOBEKa U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOIMYECKON TOYKHM 3pEHMs] TaKOM MOJAXOA K ONpPENENICHUIO IeNiel U3Y4YEeHHUs
IpeMeTa SIBJSETCS BIOJIHE ONPaBIaHHBIM.

CornacHO NaHHOM TOYKE 3peHUs IVIABHBIMU LENAMM HM3y4eHMs] IpeameTra «XHUMHsD Ha
6a3oBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAaHHE CHCTEMBbl XHUMUYECKHX 3HAHMA KaK BaXKHEHUINEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSTHS,
(yH1aMeHTaJIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOECHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYITHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MO3HAHHUS BELECTB U
XMUMHUYECKUX peaKIuii, HeOOXOAUMBIX UIsi TPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B
MHpE BEIIECTB U XUMUYECKUX SIBJICHHUH, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSCHCHHMEM XHUMHYECKOTO OSKCIEPUMEHTa, COOJIIOJICHUEM TIpaBUi 0E€30MacHOTO
oOpallleHus ¢ BeleCTBAMHU.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe o XMMHU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU PUOPUTETAMHU B
cucrteme cpeaHero oduiero oopazoanusi. CeroHs B MpenolaBaHuy XUMHUH B OOJIbILIEH CTEIIEHU
oTaéTCs MPEANOUYTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHusi 00yueHusl, OPUEHTUPOBAHHOM
Ha TMOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON OpraHU3aliy, BIAJCIONIEr0 He HabOpOM
3HaHMH, a (PYHKIMOHAIBHON TI'PaMOTHOCTHIO, TO €CTh CHOCOOaMU U YMEHHUSIMH aKTHBHOTO
MOJIy4eHUs! 3HAHUW U IPUMEHEHUS X B PeajbHOM )KU3HU 7S peLICHHsI MPAKTUYECKUX 3a/1ad.

B cBsa3u ¢ oTUM mpH M3ydeHHHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanranus 00yJaromuxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPa, (GOPMUPOBAHUE
UHTEJUIEKTYaJIbHO pa3BUTON JIMYHOCTH, TOTOBOM K camM0o0Opa30BaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEIbBHOMY TMPHUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEILECTBAMH U UX PUMEHEHUEM;

¢dopmupoBaHue y OOy4aroIUXCs KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIETEHIIH),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JESATEIBHOCTH: PELIeHUs Hpoliem,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JeATeIbHOCTH, KOTOpasi 3aHMMAeT BAa)KHOE MECTO B MO3HAHMU XMMMH, a TAKXKE JUIS OLIEHKU C
MO3UIIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHM3M 4Y€JIOBEKA U MIPUPOJIHYIO CPELY;



Pa3BUTUC NIO3HABATCIIBHBIX MHTCPECOB, MHTCIICKTYAJIbHBIX U TBOPYCCKUX CHOC06HOCT€fI
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITETIbHO IMPHOOpETaTh HOBBIE 3HAHUS 10 XHUMHH B
COOTBECTCTBUU C )KN3HCHHBIMU HOTpe6HOCTSIMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaLII/IOHHBIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJIepKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUAIOMIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHEC Y 00YJArOIIUXCS YOKAEHHOCTH B TYMAHUCTUICCKOUW HAITPABICHHOCTH XUMUH,
e€ BaKHOW pONM B PEHICHWU TIO0ATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMMOJIHEHUS DJHEPIrCTUUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO pPAaBHOBECHUA, OCO3HAHUA
HE00X0IMMOCTH OEpeXHOTO OTHOIICHHUS K IIPUPOJIE i CBOEMY 3JI0POBbBIO, a TAK)KE MPHOOPETESHUS
OIIbITa UCIOJB30BAHUA TTOJTYYCHHBIX 3HAaHUU I IPUHATUSA T'PaMOTHBIX pemeHHﬁ B CUTyallusiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B yueGHOM mane cpemHero oOmiero o0pa3oBaHusi mpeaMer «XuMus» 0a30BOr0 YpOBHsI
BXOJIUT B COCTaB MpeaIMEeTHOH o0macTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9nciio 4acoB, OTBEACHHBIX ISl M3YYEHUS XMMHHU, HAa 0a30BOM YpPOBHE CPETHETO
obmero oopazoBanusi, coctaisieT 68 yacos: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kiacce
— 34 gaca (1 gac B HezemIO).

COILEP KXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHU

[Ipenmer oprannueckoil XuMuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE B IMOJIy4YCHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHHs OpraHndeckux coeaquuennii A. M. byrtneposa,
e€ OocHOBHBIE TMoJIOKeHUA. CTpykTypHble (GOpPMYIbl OpPraHMYecKUX BellecTB. ['omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHM4eCKUX COSAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o knaccuuKauyu OpraHMuecKUx BeuecTB. HoMeHkIaTypa opraHu4ecKux
coeuHEeHUH (cucTeMaTudeckasi) ¥ TpUBUAIbHbIC HA3BaHUS BaKHEHILINX MPeICTABUTENEH KIIacCOB
OpraHMYECKUX BEIIECTB.

Yri1eBoA0pOAbI U UX NPUPOIHbIE HCTOYHUKHU

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKUU psia. MeraH W 3TaH — mpocTeuine
MIPE/ICTAaBUTENN AJIKAaHOB: (PU3NYECKHIE U XUMHUECKHUE CBOMCTBA (PeaKI[uy 3aMEICHHS U TOPEHHS),
HaX0XJACHUE B IPUPOJE, TIOJTYyIEHUE U IPUMEHEHHUE.

AJNKeHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAZl. DTWIEH U MPONWIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJIKEHOB: (M3MYECKHE M XUMHUUYECKHE CBOMICTBAa (peakiMM TUAPUPOBAHMS,
raJloreHUpPOBAHUS, THIPATALIUH, OKHCICHHS U TIOJMMEPU3allii), NOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MeTunOyraauen-1,3: cTpoeHue, BaKHEMIIME XUMHYECKUE
cBoiicTBa (peakuus noaumepusanun). [lorydeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUH psl. ALETWIeH —
MPOCTEHIINI MpeACTaBUTENb ATKHHOB: COCTaB, CTPOCHHE, (pU3nUYecKre U XUMUYECKUE CBOMCTBA
(peakuuy ruipupoBaHus, rajloreHUpOBaHus, 'UApaTalliy, TOPEHH), IOJyIEHUE U IPUMEHEHHE.



Apensl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHME W XUMHYECKHE CBOHCTBA (peakmuu
raJIor€HUPOBAHUS, HUTPOBAHUS U TOPEHNUs), IOJTyY€HHUE U IIpUMEHEHUE. TOKCHYHOCTh apEHOB.

[IpupoHBIE UCTOYHUKH YTIEBOJIOPOJOB. IIpuponHbIi ra3 U MOnyTHbIE HEPTSIHBIC Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl mepepaboTKH HEPTH: IEPETOHKA, KPEKUHT (TEPMHUYECKHIH,
KaTaluTHdeckuii), mnuponu3. IlpogykTsl mepepaboTku He(dTH, UX TPUMEHEHHE B
MPOMBIIICHHOCTH U B ObITy. BeH3HMH U MoHsATHE 00 OKTAaHOBOM YHCIIE.

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenpHble OAHOATOMHBIE CHHUPTHL. [ HIpOKCWIBHAS Tpynmna Kak (QYHKIHOHAIbHASL
[IpencraBnenus o BOJAOPOAHON CBSI3U. METaHOI ¥ ATAHOJI: CTPOCHHUE, (PN3NIECKHE M XUMUYECKHE
CBOMCTBa (peaKklUM ¢ aKTUBHBIMH METajllaMH, raJore€HOBOJOPO/IaMHU, TOPEHUE), IPUMEHEHHUE.
JlelicTBMe MeTaHOJIa M 3TAHOJIA HA OPraHW3M YEJIOBEKA.

MHoOroaToMHbl€ CHUPTHL. ODTUJICHTIMKOJIb W TJHLEPUH: CTPOEHME, (uznueckue u
XMUMHMUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIEIOYHBIMU METAJlJIaMH, KaUeCTBEHHAs peaKkius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe TriaulepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpOeHUE MOJIEKYIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (PeHoa.
[Ipumenenue denona.

Anbrerunpl M kemouwvl. DopManbAETHI, alUETAIbIETU]: CTPOEHHUE, (QU3UYECKHE WU
XMMHUYECKHE CBOWCTBA (pEaKUH OKHCIEHUS U BOCCTAHOBJICHHS, KAaU€CTBEHHBIE DPEaKIIMH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE TpenenbHble KapOOHOBbIE KUCIOTH. MypaBbUHAS U YKCYCHasl KMCIIOTBHI:
CTpOeHHE, PU3NIECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca KUCIOT, PEaKIIHs
sTepuduKanum), TOJy4eHHe | npuMeHeHue. JIMHoneBas M OJEMHOBAas KHUCIOTHI Kak
MIPEICTAaBUTENHN BBICIIUX KapOOHOBBIX KHCIIOT.

CrnosxHble 3(Upbl KaKk TPOU3BOJHbIE KapOOHOBBIX KUCIOT. [lomydeHne cioxHbIX 3QUpOB
peakumeit srepudukanuu. [waponn3 ciaoxHbX 3¢upoB. Xupel. ['maponu3 (oMbuieHHE) U
TUAPUPOBAHUE KUAKUX KUPOB. [IpuMenenue xupoB. buonoruueckas poJib kupoB. Mblia Kak
COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, MX MOIOIIIEEe IeHCTBUE.

VYrneBojpl: cocTaB, KiaccuuKalus yrieBoaoB (MOHO-, TU- U Moiucaxapuibl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJbl, (PU3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3aumoaercTBue ¢ ruapokcuaoM Meau(Il), okucnenne aMMuadHbIM PaCTBOPOM OKCHIA
cepeopa(l), BoccraHoBIeHHE, OpOXKEHWE TIIFOKO3bI), HAXOXKJICHHE B NPHUPOJC, NPHUMECHEHHE,
Oouosnorudeckas poJib. OpyKTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnonosa kak npupoanbie noaumepbl. CTpoeHue Kpaxmasia U LEeJUTIOI03bI.
du3nyecKkue U XUMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHs C HOJIOM).

A3oTcojep:Kalye oprannyeckne coenHeHust

AmuHBl: MeTWiIaMMH U aHuiIuH. CTpoeHHE MOJEKYNlbl, (QU3NYECKHEe W XUMUYECKHE
cBoiicTBa. [IpuMeHeHrne aHUIMHA HA OCHOBE €0 CBOMCTB.

AMMHOKHCIIOTHI Kak aM(pOTepHbIe OpraHMuecKre coeJuHeHus. GU3ndecKkne 1 XuMU4ecKre
CBOJMCTBAa aMHHOKHUCIOT (Ha IpuMepe DNMIMHA). buonormdeckoe 3HaY€HHE AMHHOKHUCIOT.
Ilenrtuabl.

benkn kak npupoaHble BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUAPOJIU3, JIeHATypalus,
Ka4yeCTBEHHbIE PEAKIIMU Ha OEIIKU.



Hykneunosbie kucnotel. CpaBuenue crpoenus u ¢ynkuumii PHK wu JIHK. Ponp
HYKJICMHOBBIX KHCJIOT B XpaHEHWU M Tiepenadye HaciencTBeHHOoW uHpopmarmu. [lonstue o
OMOTEXHOJIOTUU M TEHHON WHXCHEPUH.

[Ipaktuyeckas pabora Ne 1 «PemieHue SKCepUMEHTAIbHBIX 337124 HA WICHTU(UKALINIO
OPraHUYEeCKUX COCTUHECHUIN.

Buosnornyeckun akTHBHBbIE OPraHuYecKne coeANHEHN s

@epmentel. @DepMeHTHI Kak OHOJOTHYECKHE KaTaau3aToOpbl OENKOBOW  MPHUPOIBI.
Ocobennoctr GpyHKIIMOHUPOBaHUS (hepMeHTOB. Posib (epMEHTOB B KU3HEICITCILHOCTH JKUBBIX
OpPraHU3MOB U MTPOMBILIJIEHHOCTH.

Buramunbl. Hapymenusi, cBf3aHHble C BHUTAaMUHaMHU: aBUTAaMUHO3, THUIO- U
runepBuTaMruHo3bl. Butamun C kak npecTaBUTENb BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A
KaK MpeACTaBUTEIb )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsbl. CoiicTBa M (QyHKIMU TOopMOHOB. [loHSTHE O TOPMOHax Kak T'yMOpalbHBIX
perynaropax JKH3HEIEATENbHOCTHM JKUMBBIX OpraHu3moB. MHCYNMH U aJpeHaquH Kak
MIPEICTaBUTENN TOPMOHOB.

JlexapctBa. JlekapcTBeHHass XUMUs: OT (apMakoTepanuu 10 XUMHOTEpanuu. ACHHUPHUH.
AnTHOHMOTHKY U AucbakTepuos. HapkoTuueckue BeliecTsa.

BrbicokomoliekyJisipHble COeIMHEHHU S

OcHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3aLH, CPEOHSAs MoJeKyilspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

HckyccTBenHble nosmmepsl. [loslydyeHre HCKYCCTBEHHBIX IOJIMMEPOB, KakK IPOJYKTOB
XUMUYECKOH MOJM(UKALMKY MPUPOAHOTO TOJIMMEPHOTO ChIpbs. VICKyCCTBEHHBIE BOJIOKHA
(arreTaTHBIN METK, BUCKO3a) KX CBOMCTBA U TPUMEHEHHE.

Cunterndyeckue mnoauMepsl. [loslydeHHe CHHTETHMYECKUX IIOJMMEPOB  PEAKLHUAMHU
MOJIMMEpU3alMM U NOJUKOHJeHcauu. CTpyKTypa NOJMMEPOB: JHMHEHHas, pa3BeTBIEHHas U
IIPOCTpaHCTBEHHAs. [IpencTaBUTENM CHHTETHYECKUX IUIACTMAcC: IIOJIMATHIEH HU3KOIO U
BBICOKOT'O [JaBJICHUS, MOJUIPONUIECH U MOJUBUHUIXIOPUI. CHHTETHUECKHE BOJIOKHA: JIaBCaH,
HUTPOH U KaIpOH.

DKclepUMEHTaIbHbIE METO/Ibl U3Y4YEHHUS BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3uaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4yKOB.

Me:knpeaMeTHbIe CBSI3U

Peanuzanus MexnpeaMeTHBIX CBsi3ed IpU M3ydeHUHU opranumdeckoi xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHATUH, SABJISIOIIUXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOuire ecTecTBEHHO-HAy4Hble TOHSATHS: sIBICHME, HaydHbIH (hakT, rumoresa, 3aKoH,
TEOpHus, aHalMu3, CHUHTE3, KilacCUupUKaALMs, MEepPUOAUYHOCTb, HAOIIOACHUE, H3MEpEHHe,
SKCIEPUMEHT, MOJICTUPOBAHHUE.

®dusnkKa: MaTepus, SJHEPTHUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIA, SHEPIreTUYECKNUN YPOBEHD,
BEIIECTBO, TeNO, 00bEM, arperaTHOE COCTOSIHUE BELIeCTBA, (PU3MUECKUE BEIUYMHBI U €JMHULIBI KX
U3MEPEHUSI.

buosnorus: knerka, opranusMm, Ouocdepa, oOMEH BeleCTB B OpraHu3me, (HPOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIKH, YIIIEBOIbI, XKHUPHI, (PEPMEHTBHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TTOJIE3HbIE HCKONIAeMbIe, TOIUIMBO, PECYPCHI.



TexHonorus: MUIICBBIC MMPOAYKTBI, OCHOBBI pallMOHAJIBHOTI'O NUTaHWA, MOIOIIUE CPECACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUC MPCIIapaThbl, MaTCpraJibl U3 HCKYCCTBCHHBIX U CUHTCTUICCKHUX
BOJIOKOH.

11 KJIACC
OBIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckune 0CHOBbI XUMHH

XuMuyeckuil aneMeHT. AToMm. Sapo aroma, H30TOINBI. OJIEKTpOHHAas 000J04YKa.
DHepreTHYecKue YPOBHH, MOJTYPOBHU. ATOMHBIC OpOUTaNy, s-, p-, d- anemeHThl. OCOOEHHOCTH
pacnpeziesieHus: 3JeKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Iepnognueckuit 3axkoH u Ilepmommueckas cucrema xumuueckux aviemeHTtoB [l U.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XHUMHYECKHX
anemenToB JI. . MenzeneeBa ¢ COBPEMEHHON TEOPHEW CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB
0 Tpynnam M rnepuojiaM. 3HadeHHe NepUoJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BeliecTBa. XHUMHUYECKas CBs3b. Buabl XUMHYECKOM CBs3UM (KOBaJEHTHas
HEeMnoJIspHas U TOJspHasi, MOHHAsA, MeTajuinuyeckas). MexaHn3mbl oOpa3oBaHMsI KOBAaJECHTHOU
XUMUYECKON CBsi3u (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DNEeKTPOOTPULATENBHOCTD. CTENEeHb OKUCIECHUA. IOHBI: KATUOHBI ¥ aHUOHBI.

ArperaTHble COCTOSTHUS BeliecTBa. ['a3pl — 3aKOH ABOTaIpo Jis ra30B. MOJIAPHBIN 00BEM
razo00pa3HbIX BenlecTB (TIpu H.y.). JKuakocTu u TBEpABIC BEIIECTBA.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH TMOCTOSIHCTBA COCTaBa
BeIIeCTBA. THIBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIISCTB OT THUIIA
KPUCTAJUTMYECKOUN PEIIETKH.

[Tonsarue o aucnepcHbIX cuctemax. {ucnepcHas dasza u aucnepcuoHHas cpena. Mctunabie
Y KOJUIOUJIHBIE pacTBOPBI. 3HAYCHUE AUCTICPCHBIX CUCTEM B IIPUPOJIC U KU3HH YEITOBEKA.

UucTtele BemiectBa M cMechn. CMecd M XHMUYECKHE COEAUMHEHHsS. | OMOreHHBIE H
reTEepPOreHHbIE CMECH. 3aKOH IOCTOSHCTBAa COCTaBa BemiecTBa. MaccoBas M oOBEMHAs J0JIH
KOMITIOHEHTOB B cMecu. MaccoBas 1015 mpuMeceii. MaccoBas 1 00bEMHas 10J11 BBIX0/1a TPOAYKTa
peakiuu. Pemienue 3aga4 Ha MacCOBYIO JI0JIIO TIpUMecei.

Xumudeckas peaknusa. Kiaccupukanuss XUMUYECKUX PEAKIUid B HEOPraHUYECKOHW H
oprannueckoi xumuu. Peakmuu, unymme 6e3 u3MeHeHus coctaBa emiecTB. Knaccudukaius mo
YHUCIy M COCTaBy peardpyrolux BEHIECTB U NPOIYKTOB peakuuu. Peakuuu pasnoskeHus,
COEIMHEHUS, 3aMeIIeHHs] 1 OOMEeHa B HEOpraHuy. XUMHUH. Peakiiu nprucoe1nHeHus, OTIIETUICHUS,
3aMeIleHuUs] U U30MEepHU3allksl B OPraHnd. XUMUH. Peakiiy moiuMepu3anuy Kak YacTHBIN cirydait
peaxiuii IpucoeINHEHUs. J3K0- U SJHIOTEPMUUECKHUE PEAKIUH.

CkopocTb peakiuy, e€ 3aBUCUMOCTh OT pa3lUYHbIX (PaKTOPOB. 3aKOH JCHCTBYIOIINUX Macc.
Pemenue 3a1ay Ha XUMHUYECKYIO KHHETHUKY.

Xumuueckoe paBHoBecue. ObpaTumbie 1 HeoOpaTuMble peakiuu. DakTopsl, BIUSIONMINE HA
coctosiHue xumuieckoro pasHoBecus. [Ipunmumn Jle [latenspe.

Ponp Boapl B xuMudeckux peaknusx. Kimaccuukanus BemecTs mo paCTBOPUMOCTH B BOJIE.
PactBopenue kak Gpu3nko-xuMudeckuit mporecc. Tumsl pacTBopoB. MuHepaabHbBIE BOJIBI.



DnekTponuTHdeckas aucconuaius. CHIbHbIE W CIa0ble AJIEKTPOJUTHL. HelnekTponuThl.
CreneHb >EKTPOIUTHYECKON ucconuanui. MexaHu3M TMCCoIUaluu.

Kucnotel, 0CHOBaHUS U COJIM B CBETE TEOPUU AIEKTPOJIUTUUECKON AUCCOLIUALINH.

['uaponu3 opraHnveckux U HeopraHuyeckux BemiectB. Peakius cpenst (pH) B pacTtBopax
TUAPOJU3YIOMINXCS CoJiel. 3HaUeHUE TUAPOIIHN3a.

OKHCIIUTENHEHO-BOCCTAHOBUTENbHBIC peakii. OKUCIUTETh U BOCCTAHOBUTEINb. OKUCIICHUE
u BocctaHoBieHue. CoctaBienue ypaBHeHUil OBP MeTo1oM 3nexkTpoHHOro OanaHca.

Onekrponu3. OOmue cmocoObl MOMYYCHHS METAUIOB M HEMETALIOB. JIEKTPOJIU3
pacTBOPOB U PACIUIABOB D3JIEKTPOJIMTOB Ha MPHUMEPE XJIOpUIA HATpUA. DIJIEKTPOJIUTHYECKOE
noiaydyeHue amoMunus. lIpakTudyeckoe 3HaueHWE AJIEKTpoJiM3a. | ajabBaHOIUIACTHKA U
raJbBaHOCTETHS.

DKCNEPUMEHTAIBHBIE METOJbI M3yYeHHUs BEHIECTB W WX TMPEBPAIICHUN: JIEMOHCTpAITUs
tabmui «llepuonuueckas cuctema xumuyeckux sneMeHtoB J[. M. MengeneeBa», u3ydeHue
MOJIENIe KPUCTAJUTMYECKUX PEMIETOK, TMPOBEACHHE TMpakTuuecko padotel «llonyuenue,
cobupaHue U pacrio3HABAHKUE Ta30B».

Heopranunueckast xumus

Mertamnel. [lonoxkenne metamioB B [leproauyeckoil cucTeMe XMMHUUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J0UeK aToMOB MeTayioB. Oomiue
¢uznueckue cpoictBa MeTaiwioB. CIulaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HANpPSHKEHUN
METaJIJIOB.

XUMUYECKHE CBOMCTBA BaXXKHEHIIMX METANIOB (HATPHUM, Kaiuil, KaJbLHUW, MarHuii,
ATIOMUHHUMA, IUHK, XpOM, JK€Je30, Melb) W HMX coeauHeHui. OOmme crmocoObl MOTydeHUs
MeTauioB. Koppo3usi MeTamioB Kak OKHCIHUTEILHO-BOCCTAHOBUTENBHBIA Tpoliecc. CrocoOs
3alUThl METAJJIOB OT KOppo3uu. [IpuMeHeHre MeTaljioB U UX COEIUHEHUH.

Hewmeramnsl. [lonoxenue HemeramioB B [leproanyueckoii cucteMe XUMUYECKUX AJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpOEHHUs aToMOB. DHU3MYECKHE CBOWCTBA HEMETAIUIOB.
AmtoTponsi HeMETauIoB (Ha IpUMEpe KUCIopoa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETaJUIOB (TaJloreHoB, cephl, a3ota, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COeUHEHHUN (OKCUI0B, KUCIOPOICOAECPKALIUX KHCIOT, BOJOPOIHBIX
coenuHeHui). [I[puMeHeHNE BaXKHEHIIIMX HEMETAJUIOB M UX COCTUHCHHA.

Heoprannueckue u opraHmyeckue KHCIOThI, OCHOBaHHs U coiu. Dusnueckue u
XUMUYEeCKre cBoicTBa. Kimaccudukamus KUCIoT, OCHOBAaHUM U COJICH.

I'enetnueckas cBsI3b MEXKAY KJacCaMU HEOPTaHMYECKUX U OPraHUYECKHUX BEIIECTB.

DKCIepUMEHTANIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MPEeBpalICHUIl: H3ydeHHE
KOJUIeKIIMM «MeTaiibl M CIJIaBbl», OOpa3loB HEMETAIOB, HAONIOJCHHE U OIHMCaHUe
JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB, NMPOBEACHUE MPAKTUUYECKOW paboThl «Pemenue
SKCIEPUMEHTAIBHBIX 33724 Ha UICHTU(UKAILIMIO HEOPTaHUUECKUX U OPraHUYECKHUX BEIIECTBY.

MexnpeamerHbie CBA3U

Peanu3arust MeXNpeAMETHBIX CBA3EH MpU M3ydeHUH O0IIel U HEOpPraHU4YeCKOH XMMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHIA,
TaK ¥ TOHSTHH, SBJISIOUMXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO1ue ecTecTBEHHO-HAYUHbIE MMOHATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHATIU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACITUPOBaHNE,
U3MEPEHUE, SIBJICHUE.



®dusnka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, NPOTOH, HEWTPOH, MOH, U30TOII,
PaavoOaKTUBHOCTb, MOJIEKYJa, SHEPIeTUUECKUN YpOBEHb, BEILECTBO, TEJIO, 0OBEM, arperaTHoe
COCTOSIHUE BEILECTBA, (PU3NUECKUE BEIMUUHBI U €IUHHUIIBI X U3MEPEHHUS, CKOPOCTb.

Buosorusi: kneTka, opraHm3M, SKOcHCTeMa, Ouochepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MUHEpabI, TOPHBIE TTIOPO/IBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUTMBO, PECYPCHI.

TexHosorus: XuMHUYecKas IPOMBILIIIEHHOCTh, METAJLTYPrus, IPOU3BOACTBO CTPOUTEIbHBIX

MaTepuraioB, CEIIbCKOXO3SMCTBEHHOE MpoOn3BOACTBO, nuiieBas MMPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘-IeCKaFI MMPOMBIIIJIICHHOCTD, IMpOU3BOACTBO KOCMCTHYCCKUX npenaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTrcpuralion, OJICKTPOHHAA IMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.

IIVIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA IPOI'PAMMBLI 110 XUMUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylIbTaTaM OCBOCHHS OOy4YaroIIMMUCS
MpOrpaMM cpesHero olmiero oopazoBaHus (JINYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [yl pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus SABJISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTCTBUM C CHUCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTYypEe JHUYHOCTHBIX
pe3yabTaTOB OCBOEHHUSI MpeIMeTa « XUMHsD» Ha YPOBHE CpeIHEro o0I1ero 00pa3oBaHus BbIIEIEHBI
CJIEAYIOIINE COCTaBJISIIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPAKIAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOTIPEIEJIEHUIO;

HaJIn4Me MOTUBALUH K 00yUEHHIO;

LIEJICHAPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEW U UCTOPUYECKUX TPaAULIUN 0a30BOM HAyKU XUMUM;

TOTOBHOCTb M CHOCOOHOCTh OOy4aroIuXcs PYKOBOJCTBOBATbCS B CBOEH J€ATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMM LIEJIOCTHOM CHUCTEME XHMMUYECKOIO
0o0paszoBaHUs;

HaJIMYME NPABOCO3HAHMS SKOJOIMYECKOW KYJIbTYphl M CIHOCOOHOCTH CTaBUTh LETH U
CTPOMTH JKU3HEHHbBIE IJIAHBI.

JIMYHOCTHBIE PE3YJbTaThl OCBOEHUS MpeAMETa « X UMM JOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHMUYECKHMMHM, COLIMOKYIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU U HJEAJaMU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOPMaMH M TPaBUJIAMU IOBEJEHMSI, CHOCOOCTBYIOIIMMHU Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIMXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIbITA NT03HABATEIbHOMN U IPAKTUYECKOH A TEIbHOCTH 00YyUYaIOIIMXCS 10 peaTu3aliiy IPUHITHIX
B 00I1I€CTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

3) rpaIaHCKOro BOCIUTAHUS:

0CO3HAHMS 00YYaIOIIMMHCS CBOMX KOHCTHUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH, yBaKEHUS K
3aKOHY U NPaBONIOPAAKY;



MIPEJICTABJICHHUSI O COLMAIBHBIX HOPMAax M MPaBHIAX MEKIUYHOCTHBIX OTHOIICHHWH B
KOJLJIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU JESITEITLHOCTH TPU CO3/IaHUHU YUEOHBIX MPOCKTOB,
pelIeHny y4eOHBIX U MO3HABATEIBHBIX 33124, BEIIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTHI JIPYTHX
IIPY aHATTN3€¢ PA3JINYHBIX BUJIOB YICOHOM JEATEIHPHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIICHHUS K HMCTOPUYECKOMY W HAyYHOMY HACIICJHIO0 OTCUSCTBEHHOU
XUMHU,

YBOKEHHS K IPOIIECCY TBOPUYECTBA B 00JACTH TCOPUU M IMPAKTUICCKOTO MPUMEHEHU S
XMMHH, OCO3HAHHS TOTO, YTO JIOCTYDKCHUS HAyKH €CTh PEe3yJbTaT JJTUTSIBHBIX HAOIOJICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTATBHBIX TTIOMCKOB, IOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca ¥ I[O3HABATCIIBHBIX MOTHBOB B TMOJIYyUCHHH H TOCIEAYIONIEM aHaJIHn3e
WH(OPMAIIAHN O MTEePEIOBIX JOCTHKCHHSIX COBPEMEHHOM OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3THICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OICHUBAThH CHTYAIlHH, CBSI3aHHBIC C XHMHUYECKUMU SBJICHUSAMU, U IPHHAMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh Ha MOPATHHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE IMOBEJCHHWE W TIOCTYIIKHM CBOWX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYITKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHMs TIEHHOCTEH 370pOBOTO W 0e30MmacHOro oOpas3a JKH3HH, HE0OXOJAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOIO/IeHNsT TPaBWII OE30MacCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
YKU3HHU U B TPYIOBOH JIEATEIHHOCTH;

MMOHMMAaHMs IICHHOCTH TPaBWJI WHIWBUIYALHOTO M KOJUIEKTHBHOTO 0OE30TIaCHOTO
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TOCJCACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYCK (YMOTPEOJECHUS aKOTOJI,
HapKOTUKOB, KypeHHUSI);

5) Tpya10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKOHN M APYTrUX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHe€ B PEIICHUH MPAKTUYECKUX 3a/ad COLMAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEeHHI0 MPO(EecCHil pa3lnyHOro pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHECHHS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOI IS TEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOODY MHAMBUAYAILHOU TPACKTOPUH 00pa3oBaHusl, Oy aylien
npodeccuu U peann3alnui cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMiIe;

MMOHUMAaHHUS TI00aLHOTO XapakTepa YKOJIOTHUYECKUX MPOOIeM, BIUSHHS YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBLHON CPEIBI;



0CO3HAHM HEOOXOIUMOCTH MCIOIb30BAHUS TOCTH)KEHUH XUMHHU JJIsI PELICHHS BOTIPOCOB
PalMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOIO HENPUATHUS JICUCTBUM, NMPUHOCAIIMX BPEI OKPYKAIOLIECH MPUPOIHOM CpEXE,
YMEHHUsI MPOTHO3UPOBATHh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJu4Musl PA3BUTOIO DSKOJOTHYECKOTO MBIIUICHUS, OSKOJOTMYECKONW KYJIbTYPBI, OIbITA
JNEATENBbHOCTH  JKOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
[103HABaTEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAY4YHOI'0 O3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPaKTUKU;

MOHUMaHMs cHenupuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYKaIoLIeM
MHpE KaK O €IMHCTBE IPUPOJBI M YEJIOBEKA, B INO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEHW M
pelIeHny TpobieM COXpaHEHUsl PUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOON 3HAYMMOCTU XUMHUM JJIs COBPEMEHHOM UMBUIM3ALUU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIEHUH II00aTbHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
SHEPreTHYecKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBUM YCHEIIHOTO TPyia U SKOJIOTMYECKH KOM(POPTHON JKU3HM KaXKIOTro YjeHa
00111eCcTBa;

€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTHM: IIOHMMAaHMs CYIIHOCTHM METOJOB IIO3HAHHA,
UCIOJb3yEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJy4aeMble 3HAHUS AT
aHaIM3a U OOBSACHEHHUS SIBJICHUI OKPYXKAIOLIEro MUPA M NMPOUCXOAAIUX B HEM H3MEHEHUH,
YMEHUs AeaaTh 000CHOBAHHbIE 3aKIF0UYEHHUS HA OCHOBE HAYUHBIX (DAKTOB M MMEIOLINXCS TaHHBIX
C LICJIBIO NTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XUMUYECKHUE 3HAHUS U1 PELIEHUs NTPodiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPEca K MO3HAHUIO U MCCIIEN0BATEIbCKON JESATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEepbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMY;

HHTepeca K 0COOEHHOCTSM Tpy/la B pa3InYHbIX cepax npodeccuoHanbHOM AeATeNbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHbsle pe3ylbTaThl OCBOCHHS Y4eOHOTO mnpenmera «XHMHUS» Ha ypOBHE
cpeaHero o0riero o0pa3oBaHus BKJIIOYAIOT:

3HAUYMMBbIE JUIS (POPMHUPOBAHHS MHUPOBO33PEHUSI OOYUYAIOIIUXCS MEXAUCIHUIUTMHAPHBIE
(MeXTpeaMeTHbIe) O0IIeHAYYHbIE TOHSATHS, OTPXKAIOIINE IIEJIOCTHOCTh HAyYHOH KapTHHBI MUpa
U Ceuu(HKy METOJIOB MO3HAHUSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEPTUsl, SBJCHHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPUHLMUI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSl, UCCIIeI0BaHNE, HAOIIOICHNE, N3MEPEHHE, SKCIICPUMEHT U JIPYrUe);



YHHUBEpCAIbHBIE  y4eOHbIC  JCHCTBUS (mo3HaBaTebHEIE, KOMMYHHUKATHBHBIE,
peryisaTuBHBIC), oOecreunBaronye QGopMUpoBaHUE (QYHKIUOHATHHOW TPAMOTHOCTH U
COI[MAIBHOM KOMITIETCHIIMHU 00YyYaIOIIUXCS;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUIUTHHAPHBIC,
MHPOBO33PEHUECKHE 3HAHUS M YHUBEpPCAJIbHbIC Y4YCOHBIC [EHUCTBHS B IIO3HABATCIHHOU U
COLIMAIBHON ITPAKTHKE.

MetanpeaMeTHbIe Pe3yJabTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIBHBIMU YUeOHBIMU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATHUBHBIMU JICUCTBUSMHU.

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMU:

3) ©0a3oBble JJOrHYeCKHUeE JICHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W AKTyaJU3HPOBATH TMPOOJIEMY, BCECTOPOHHE ¢
paccMaTpHuBaTh;

OTIPENeNATh e JeATEeTbHOCTH, 3aj]aBas MapaMmeTpbl U KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU IIEJISIMH;

WCIIOJb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICTSATH
XapaKTepHbIC TPU3HAKKM TIOHSATHH W YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE TIOHSITHS /11 0ObSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHMS M KPUTEPHHU IS KJIACCU(UKAITUN BEIIECTB U XUMHUYECKUX PEAKIIHiA;

YCTaHABIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY N3YIaeMbIMU SIBJICHUSMU,

CTPOMTD JIOTHYECKHUE PACCYXICHUS (MHIYKTUBHBIC, IETyKTUBHBIE, IT0 AaHAJIOTHH ), BBISBJISITH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B PaCCMAaTPUBAEMBIX SIBJICHHSIX, (JOPMYIUPOBATH BHIBOJBI U
3aKIIIOUEHUS;

MIPUMEHSTH B MPOLIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIC)
MoJenu, MpeoOpa3oBbIBATH MOIEIbHBIE IPEICTABICHNUS — XUMHUYECKUN 3HaK (CUMBOJI) DJIEMEHTA,
xuMuueckas ¢GopMyna, YpaBHEHHME XHMHUYECKON peakiud — TpU pEIIeHUHd Y4eOHBIX
MO03HABATEIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHITh Ha3BaHHbIE MOJIENIbHbIE ITPEICTaBICHUS JJIs
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUH.

2) 60a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHil;

dbopMmynupoBaTh LE€TM M 33JaYd  UCCIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
i GOpMUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABHIILHOCTH BHICKA3bIBAEMBIX CYXKICHHIA;

BIIQJIETh HAaBBIKAMH CAMOCTOSITENIFHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYCHHUECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOAATh 3a XOJOM IPOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpPOBaTH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpPOAETaHHOU
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHON JesSTeNIbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY TMOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 33]1a4, IPUMEHEHUIO Pa3JIMYHBIX METOI0B IMO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAIM3UPOBATH HH(POPMAIUIO PA3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, KpUTHUECKU OIEHUBATh
€€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCT;



(dbopMynHupoBaTh 3ampochl U NPUMEHATH pPa3IUYHBIE METOABl NPH TOHCKE U O0TOOpe
nHpopManny, HeOOXOAMMO IS BBITIOJIHEHHUS YUEOHBIX 33/1a4 ONPEACIEHHOTO THIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMANIBHYIO (pOpMY TpeacTaBiIeHUs HHPOPMALUHU (CXEMBI,
rpaduKu, TuarpamMMebl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAYYHBIA SI3BIK B KadeCTBE CpEJACTBA TNpU pPadOTE C XUMHUYECKOH
uHpOpMaNKel: NPUMEHATh MEXIpeAMETHbIe ((PU3MUEeCKue W MaTeMaTH4ecKue) 3HaKd W
CHMBOJIBI, POPMYITBI, a00peBUATYpbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgJiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

3a/1aBaTh BOIPOCHI M0 CYILECTBY OOCYXJaeMOW TEMBbI B X0J/1€ JUaJIoTa /WU AUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM TMPEUIOKEHUS OTHOCHUTEIFHO  BBITIOJTHEHUS
MpeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB IMMO3HABATEIBHOUN JEATEIILHOCTH, TOTYUYECHHBIX
CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJHEHHHM XHMHUYECKOTO
OKCTIEPUMEHTa, MPAKTUYECKON pabOThl TO HCCIIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3ani y4eOHOTO TMpoekTa W (HOPMYITHpPOBATH BBIBOJBI IO PE3YJIbTaTaM IPOBENEHHBIX
HCCIeI0BaHUM TTyTEM COTJIACOBAHMSI TIO3UITUI B XO7€ OOCYK/IEHUS U 0OMEHA MHEHHUSIMH.

OgiaieHne YHUBEPCAIbHBIMU PeryJISITUBHBIMU 1€HCTBUSIMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISTH CBOIO MMO3HABATENBbHYIO NIEATEIbHOCTb,
ompezenss e€ LeNM U 3a/1a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHUPOBATh
npeaiaraeMblii aaropuT™ ACWCTBUM MPH BHINOJHEHUH Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BBIOMpaTh Hanbosee F3(h(PEKTUBHBIN CIOCOO UX pPEIIeHUs C YIETOM TMOJIYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JeSITEIbHOCTH Ha OCHOBE CaMOaHaJIM3a U CAaMOOIIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckast XUMHs» OTPaXaroT:

c(OPMHUPOBAHHOCTh NPEACTABICHUN O XUMUYECKOM COCTaBJISIONIEH €CTECTBEHHO-HayYHON
KapTUHBl MUpA, POJIM XUMHH B MO3HAHUU SBJICHUN NMPHUPOJIBI, B (POPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOW JUIsl pEeLIeHUS
IPAKTUYECKUX 33Ja4 M HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO U
IIPUPOJHOM Cpesie;

BIIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroIiue
MOHATUSA (XUMUYECKUHN 3JIEMEHT, aTOM, SJIEKTPOHHAasi 000J104Ka aToMa, MOJIEKYJa, BAJIEHTHOCTD,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJSpHAs Macca, MOJIAPHBIH O0O0BEM, yIJIEpOIHBIH  CKEJerT,
(GyHKUIMOHATBHAS TPYIIa, pajuKan, H30Mepus, U30Mepbl, TOMOJOIMUECKHH psAJ, TOMOJIOTH,
YIJI€BOJOPOBI, KMCIOPOA U a30TCOAEPIKAIINE COSAUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBHICOKOMOJIEKYJIIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS OPraHUYECKUX
BemectB A. M. bBytnepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XMMHHU; MHUPOBO33PEHYECKHE 3HAHMS, JIEXKAIIUE B OCHOBE MOHUMAaHUS



MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPTraHMYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH JIeATEIHbHOCTH YEIIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHSATHIA, YCTAaHABINBATH
WX B3aUMOCBSI3b, UCTIOJB30BATh COOTBETCTBYIOIINE TIOHSTHS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTaBIICHUS
MOJICKYJISIPHBIX H CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (POPMYIT OPTaHUYECKUX BEIICCTB
Y YPaBHCHUU XUMUYECKUX PEaKIUi, U3rOTABJIMBATh MOJCI MOJICKYJI OPTaHHMYECKUX BEIICCTB
JUTSL WJUTFOCTPAITIH BX XUMHUYECKOTO M IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMECHHI yCTAaHABIMBATH MPUHAICKHOCTh H3YYCHHBIX OPTraHUYeCKUX
BEIIECTB 10 WX COCTaBY W CTPOCHHIO K OMPEIACIEHHOMY KIIACCY/TPYIIe COCIMHECHUN
(YrIIeBoOpOJIbI,  KUCJIOPOJ M a30TCOJCpIKAIIUE COCJAWHEHHUS, BBICOKOMOJICKYIISIPHBIC
COEIMHEHMs), JaBaTh UM Ha3BaHusd no cucreMarnueckoir HoMmeHkiatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIC HA3BaHUS OTACIHHBIX OPraHUYECKHX BEIIESCTB (ITHIICH, MPOTIIICH,
alleTHJICH, ATHJICHTJIMKOJb, TIUIEPUH, (PEHON, (OpMalbICrHa, aleTalbJerHa, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTCApUHOBAs KUCIIOTa, TIIFOKO3a, (PpyKTO3a,
KpaxmaJi, IeJITI0103a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACIATh BHJBI XUMHUYCCKOW CBS3H B OPraHUYCCKHUX
COeIMHEHUX (OIMHAPHbIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TPHMEHSATH ITOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYEeCKHX
BemecTB A. M. ByriepoBa a1 0ObSCHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAaHHOCTh YMEHHUH XapaKTepuU3oBaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOMCTBA TUIMMUYHBIX MPEICTaBUTENICH PA3TUYHbBIX KIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 9TaH, ATWICH, NPONWICH, areTwieH, OyramueH-1,3, metunOyraamen-1,3, OeH3o,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TJIMLIEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAsg U YKCYCHas
KHUCTIOTBI, TJIIOKO3a, Kpaxmall, LeJIioio3a, AaMHHOYKCYCHAas KHCIIOTa), WUIIOCTPUPOBATH
FeHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX peakluil ¢
HCII0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEpepadOTKH W MPAKTUYECKOE MPUMCHCHHE
MIPOJIYKTOB MepepadoTKH;

chOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKHUM YypaBHEHHSIM
(Maccbl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIM MPOAYKTa PEaKIUu 110 U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJIHOTO M3 UCXOJAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

chOpMUPOBAHHOCTh YMEHUMN BJIAJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX Hay4YHOTO
MO3HAHUS, HCHOJb3YeMbIX B XWMHUU TMpPH M3YYCHHH BEIIECTB M XUMHUYECKHX SIBICHUI
(HabOnroseHue, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMHWYECKUE 3HAHUS JUIS IPUHATHUS PEIICHHH B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHUN COONIONATh MpaBuia MOIB30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHBIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpalleHus ¢ BEECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBIOJIHEHUIO Ta00PaTOPHBIX XUMHUUYECKUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBITIONHATE XUMHUYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIECTB MPU HArPEeBAaHUH, MOJTYUYCHHE dTUJICHA M U3Y4EHHUE €ro



CBOﬁCTB, KauCCTBCHHBIC PCAKIIUN OPTaHNYCCKUX BCIICCTB, ACHATYpalUA 6GHKOB IIpHU HarpCBaHuu,
[[BETHBIE PEAKLINU OEITKOB) B COOTBETCTBUU C IPABUIIAMHU TEXHUKHU O€30MIaCHOCTH MpH 00paleHnn
C BEIIECTBAaMH M JIA0OPaTOPHBIM 000OPYIOBaHMEM, MNPEICTABIATH PE3yJIbTAThl XUMHUYECKOTO
SKCIIepUMeHTa B ()OpME 3alucCu YpaBHEHHH COOTBETCTBYIOIIMX peakiuii u (HopMynupoBaTthb
BBIBO/IbI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MHpopmanuu, UHTEpHET U Ipyrux);

cOPMHUPOBAHHOCTh YMCHHI COOJIOIATh IMPaBWJIA OSKOJOTHYECKH IICJIECO00Pa3HOTO
IIOBCJICHUSA B 6I)ITy u pr,[lOBOfI ACATCIIBHOCTH B LECIAX COXpPaHCHHA CBOCro 3J0pOBbA U
OKpYIKAroIlel MPUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JCHCTBHS Ha KHBBIE OPTaHH3MBI
ONpEAENEHHBIX OPraHUYECKUX BEHIECTB, MOHMMass cmbica mnokazarens [IJIK, mosicHsaTe Ha
IpUMepax CrocoObl YMEHBIIEHHs] U MPEJOTBPAICHNUS UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JIIs O6yanOHII/IXC5[ C OIpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBBA: YMCHHUC INPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAaHUA BCIIECTB U XUMHUYCCKHUX ﬂBHeHHﬁ;

JUTSL CITETIBIX U CITA00BUISIINX OOYJAONTUXCS: YMEHHUE UCIIOIh30BaTh Pelbe(PHO-TOUCUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHu4ecKas XUMHUS OTPaKAOT:

c(hOopMUPOBAHHOCTD MPECTABICHUN: O XHMUUECKOW COCTABIIAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJM XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHOM TPaMOTHOCTH, HEOOXOOUMOM Ui pelleHus
MPAKTUYECKUX 3a/Ja4 M HSKOJIOTM4ecKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO H
MPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS (XMMHUYECKHIA 3JIEMEHT, aTOM, U30TOTl, S-, P-, d- JIEKTPOHHBIE OpPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTaJUIn4yeckas, BOJOPO/HAs),
KpUCTAJZIMYECKas  pemeéTKa, TUIBI XUMHYECKHUX  pPEakIuil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JCKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOHN peakliy, XUMHUYECKOe PABHOBECHUE); TECOPUU U 3aKOHBI (TEOPHUS AIEKTPOIUTHIECKON
nuccouuanuu, nepuoandeckuit 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUS DHEPTUU MPU XUMHUYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHUs, JIeKalllie B OCHOBE MOHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJMyYeHHH U O€30TaCHOM HCIIOIb30BAHUH BAKHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHUECKOH AESITENbHOCTH YEeIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISABIIATH XapaKTepHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
UX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMHUCAHMM HEOPTaHUYECKUX
BEILIECTB U UX NPEBPAILECHUI;

chOpMUPOBAHHOCTh YMEHUU HCMOIB30BATh XUMHUECKYIO CHMBOJIUKY JUISI COCTaBIICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMHUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TpuBHManbpHbIe Ha3BAaHUS OTIEIbHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHbIi ras,



YIJIEKUCIIBIN ra3, aMMUaK, TaméHas W3BECThb, HEraméHas M3BECTb, MHUTbEBas COAA, IMUPUT U
JApyrue);

c(OPMHUPOBAHHOCTh YMEHHUH ONPEEIATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAs, HOHHA,
MeTaJlJIn4yecKasi, BOJOPOAHAs) B COCIUHEHUSX, TUI KPUCTAIIIMYECKON PEMIETKH KOHKPETHOTO
BElLECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNUN;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH NMPUHAUICKHOCTh HEOPraHUYECKUX BEIECTB
10 WX COCTaBY K OMpPEAeNEHHOMY KJIACCY/TpYIIe COCTUHEHUH (MPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJTbl, OKCHJIbI, OCHOBAHUS, KHCIIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKINU;

cOpPMUPOBAHHOCTh ~YMEHMH  XapaKTe€pU30BaThb JJIEKTPOHHOE CTPOEHHE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuonos [lepuoaudeckoii cuctemMbl XuMuyeckux anemMenToB 1. 1.
MeHzeneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHMUYECKHX D3JIEMEHTOB M UX
COEIMHEHUH IO nepuoaam U rpynnam [lepuoaudeckoil cucteMbl XUMHYECKHX 351eMeHToB /1. H.
MenneneeBa;

c(hopMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XUMUYECKHAE CBOWCTBA
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIJIACCOB, MOJATBEPXKJIAaTh CYIIECTBOBAHHWE N'€HETHYECKON
CBA3M MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IOMOIIBI) YPAaBHEHHH COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKIINH;

cOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUMPOBATh XUMHMUYECKUE PEAKIHUU IO Pa3TUYHBIM
NMpu3HaKaM (YUCITy W COCTaBy pPEarupyrolIuX BEIIeCTB, TEIUIOBOMY J3(PQeKTy peakuuu,
M3MEHEHHUIO CTETMIEHEel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkly, Y4acTUIO KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHHS PEAKIU Pa3IUYHbIX THIIOB, MOJIHBIE
U COKpalll€HHBbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl YCIOBUS, MPU KOTOPHIX 3TU
peakuuu UAYT 10 KOHIIA;

cOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHbBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OINBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOpPAX HEOPTAHMUYECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI pPaCKpBIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPECTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIvii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKkiuu OT
pa3nuYHbIX (PAKTOPOB; XapakTep CMEHICHHs XMMHYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bo3zaciicTBus (nmpuniuin Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIKAIIIE B OCHOBE
IPOMBIIIJIEHHOTO TIOJYYEHHUS CEepHOW KHCIOTHl, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npeacTaBIeHU 00 OOIIMX HAayYHBIX MPUHIMIIAX U SKOJOTHYECKUX NMpoOieMax XMMHUYECKOTro
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCIECHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JIOJs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peaKIMx, Macchl BelECTBA MIIM 00BbEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEI[ECTBA, MACCE UITH
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKLMHU BEIIECTB, TEIUIOBOTO 3 (eKTa peakluid Ha OCHOBE
3aKOHOB COXPAaHEHUsI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;



c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIONIATh MpaBWia MOJb30BAHUS XUMUYECKOW TOCYION U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIIeHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUJIAHUPOBATH M BBITIOJNHATh XUMHUYECKUH JKCIICPUMEHT
(paznokeHue mepoKcHjIa BOJOpOJa B MPHUCYTCTBUU Karalau3aTopa, OIPENEICHUE CPEbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklMd HOHHOTO OOMEHa, KAa4eCTBCHHBIC pPEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHHE SKCIEPUMECHTATBHBIX
3amay mo temam «Metamib»y u «Hemeramibl») B COOTBETCTBHHM C MpaBUJIAMU TEXHHUKHU
0€30IaCHOCTH TPH 0OpaIleHNH C BEIIECTBAMU U JIAOOPAaTOPHBIM 000PYAOBaHUEM, MTPEICTABISATH
pe3ynbTaThl XMMHYECKOTO OJKCIEpUMEHTa B (opme 3amucu ypaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XMMHUUYECKYIO HWH(OpMaIuio,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOUYHUKOB (CpPeICTBA MAacCOBOM KOMMYHHKAIMU, IHTEPHET U APYTUX);

cOpMUPOBAHHOCTh YMEHHMM COOMIOIaTh IpaBMiIa HKOJIOTMYECKH I1eJIeCO00pa3HOro
MOBEJIEHNUsT B OBITY W TPYIAOBOM JAESITEIBHOCTH B IIEJISIX COXPAHEHUS] CBOETO 3/I0POBBSI U
OKpYXaloIel MPUPOIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBBIE OPraHU3MBI
oTnpeneNEHHBIX BEIIECTB, MOHUMAasT cMbIci Tokaszarens 11K, moscHsITh Ha mpuMepax CrocoOb!
YMEHBIIIEHUS W MPEOTBPAIICHUS UX BPEAHOTO BO3CHCTBHUS Ha OPraHW3M YeJIOBEKa,

JUTsl 0OyYaroMUXCsl C OrPAHMYCHHBIMUA BO3MOYKHOCTSIMH 37I0POBBS: YMEHHE MPUMEHSITh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOIaX MO3HAHMSI BEIIECTB U XUMHUECKHUX SIBJICHUN;

JUIS CJETbIX U CI1a00BUASIINX 00YUaIOIINXCs: YMEHUE HCTIOIb30BaTh PENbePHO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anmucu Xumudeckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounuyecTBo 3 (udp )
JIEKTPOHHbBIE (Iu¢poBbIE
Ne n/m HanmeHnoBaHue pa3aesioB 4 TeM NPOrpaMMBbI 4yacos P P
o0pa3oBaTe/ibHbIE pecypcChl
Bceero

Paszgen 1. TeopeTtnueckue OCHOBBI OpraHUYECKON XUMHH. Te€opus CTpoeHUs
OpraHUYECKUX COCAMHEHUM. 2

HTroro no pazneny 2

Pasznen 2. YrneBoaopoabl M X NPUPOJHBIE HCTOUYHUKH 10

HToro mo pazneny 10

Paznen 3. Kucnopoacoaepxaniye OpraHM4eckue CoOeAMHEHUS 9

Hroro mo paszaeny 9

Paznen 4. AzoTconep:xanme OopraHM4ecKue COeTMHEHUS 7

Hrory no pazaeny 7

Pa3nen 5. buonornyecku akTUBHbIE OpraHUYECKHUE COeTMHEHUS 3

Hrory no pazaeny 3

Pa3nen 6. BeicokoMoJuieKynsspHble COSAUHEHUS 2

Hroro no pazneny 2

Pe3epBHOe Bpemsi 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanyecTBo

Ne i/ HaunmeHnoBanue pa3aejioB ¥ TeM NIPOrpaMMbl yacos daeKTpoHHbIe (LHpPOBLIE)

o0pa3oBaTe/ibHbIE peCypChl
Bcero

Paszgen 1. Teopernueckue ocHOBBI XuMuu. Ileproaudeckuii 3aKk0H U CTpOEHUE aToMa

Hroro no pazneny 4

Paznen 2. Ctpoenue BemiecTBa 11

Hroro no pazneny 11

Paznen 3. XuMuueckne peakuu U 3JIE€KTPOJUTHYECKAs TUCCOLHAIUS 19

HToro mo pazneny 19

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuyecTBo
No 11/ Tema ypoka YACOB DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PecypcChl
Bceero

1 [Ipeamet opranudeckoit XuMun, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHHE. 1

5 Teopus crpoenust oprannueckux coequHenuii A. M. bytneposa, eé 1
OCHOBHBIE 1OJI0KeHus. 3omepust.

3 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHM PSII. 1

4 Ankanbl. Du3M4YECKHe U XUMUYECKHE CBOMCTBA. [loydeHne ankaHoB. 1
[IpuMeHeHne alkaHOB M UX TIPOU3BOIHBIX.

5 AJKEHBI: COCTaB U CTPOCHHE. DTWIEH - NPOCTEUIINI NIPEICTABUTEND 1
AJIIKEHOB.

6 Ankenbl. Du3M4YECKHe U XUMUYECKHE CBOMCTBA. [loTydeHne ankeHoB. 1
[IpumeHeHne aJKeHOB U UX MMPOU3BOIHBIX B OBITY U IPOMBIIIIEHHOCTH.

7 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3 - mpocreime 1
MIpe/ICTaBUTENHN ajKagueHoB. [loryueHre CHHTETHYECKOro KaydyKa.
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS], TOMOJIOTHUECKUHN PSII.

8 AlleTHIIEH — NPOCTEUIINI TPEACTAaBUTEIb ATKUHOB. XUMUUYECKUE U 1
¢duznueckue cpoiicra. [IpumMeHeHne alKuHOB U UX TPOU3BOIHBIX.

9 ApeHbl: pu3NUecKrue U XUMUYECKHE CBOMCTBA. beH30.1 Kak mpeacTaBUTeNb 1
apeHoB. TOKCUYHOCTP U TIOJyYEHHE aPEHOB.

10 [IpupoaHble HCTOYHHUKH YTIEBOJAOPOOB: MPUPOIAHBIN a3 U MOMYTHHIE 1
HeTsiHBIC Ta3bl, HEPTH U CIIOCOOBI €€ mepepaboTKH.

1 O06001eHne U cucTeMaTu3alys 3HaHUH O CTPOCHUH | KJIacCU(UKALIUN 1
OpPraHWYECKUX COCIMHEHHUM U YTIIEBOIOPOJaX.

12 KonTtponsHas padota Ne 1 mo Teme «YTIeBOIOPOAbI M UX MPUPOIHBIC 1

HCTOYHUKHN».




13

[IpenenbHble 0IHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOI. BogopoaHas
CBsA3b. MHOTrOaTOMHBIE CIIUPTHI: ATUIICHTIIMKOJIb U rIulepuH. dusnueckue
U XUMHYecKue cBoiicTBa. [losryuenue u npuMeHeHue CiupToB.

14

®deHoJI: CTpOSHHUE MOJIEKYIIBI, (PU3UYECKUE U XMMUYECKIE CBOMCTBA,
IMOJIYYCHHEC U IIPUMCHCHUC.

15

Anpaeruapl: GopMalbICTHI U anleTanbaerua. KeToHbI: aleToH.
dusndeckue U XuMuueckne cBocTBa. CriocoObl MOJTydeHHUS.

16

OaHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U
ykcycHas. Ou3ndeckue u XUMUYECKUe CBOMCTBA. JIMHOIEBAs M OJIEMHOBAs
KHCJIOTBI, KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. [IpruMenenune
KapOOHOBBIX KUCJIOT.

17

CrnosxHble 3(hupbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. Peakuus
aTepuduUKaIMM KaK Coco0 MoydyeHus CloxHbIX 3¢upos. ['uaponus
CJIOKHBIX 3(upoB. HaxoxaeHue B mpupojie, CTpOCHNE U IPUMEHEHHE
CJIOKHBIX 3(DUPOB.

18

XKupsr: cocras, kiaccupukarys, GU3NIecKue U XUMHIECKHE CBOMCTBA
(THApOSIU3 WM OMBUICHUE, TUAPUPOBAHUE), MPUMEHEHHE, OHOJIOTHYeCKas
POJTb KUPOB.

19

Mpr11a KaK COJIM BBICHIHX Kap6OHOBBIX KHCJIOT, UX MOIOLIECC ,HGIZCTBPIC.

20

VYrieBopl: cocTaB, Kiaccuukamnus. BaxxHele npecTaBuTenn
MOHOCAaXapHuA0B: III0K03a U GPyKTO3a.

21

[[I/I- " IoJimcaxapubl. Caxaposa, JIAKTO3a U MAJIbTO34a KaK IMPCACTABUTCIIN
AucaxapuaosB. KanMaJI H OCJUIK0JIO34a KaK IIPUPOAHBIC ITOJIMMCEPLI.
3HayeHHe YIJieBOJAOB B JKUBOM IMpUpoAC U B JKU3HU YCIIOBCKA.

22

AMMWHBI: METHJIAMHH W aHHJINH. CTpOeHI/Ie MOJICKYIJIBI, (I)I/I3I/I‘-ICCKI/IC u
XHMHUYECKHE CBOMCTBA aMHUHOB.

23

AMUHOKHCIOTBI KaK aM(bOTepHBIe OpPraHn4eCKUC COCANHCHUS, UX
OMOJIOTHYECKOE 3HAUCHHE. Ilentuapl.




24 benku kak npupoHbI€ BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS. 1

25 Hrorosas koHTpoOJIbHAS paboTa. 1

26 O06o006muieHne u cucTeMaTu3aus 3HAaHUK O KUCIOPOJI- M a30TCOACPIKALIIX 1
OpraHMYECKUX COEAUHEHUSX.

27 [Ipaktuyeckas padora Ne 1. «neHTH(UKAINS OPraHUYECKUX BEIIECTBY. 1

28 HyxnenHnoBble KucnoTel: puboHykiIenHoBble kuciaoTel PHK 1 1
nezokcupudonykienHoBsie kucinotel JJHK. ®ynknun PHK u JJHK.

29 ®epmenTsl. Cniennduueckue cBoiicTBa pepmenToB. Vcnonp3oBanue 1
(epMEHTOB B ITPOMBIIIJIEHHOCTH.

30 Buramunbl. Hopmbl notpeOiennst BUTaMUHOB U X QyHKuMU. [loHsITHE O 1
aBUTAaMUHO3€, THIIOBUTAMUHO3€ U TUIIEPBUTAMUHO3E.

31 I'opmonsl. CBoiicTBa U (YHKIIMH TOPMOHOB. 1

32 JlexapcTBeHHAast XUMHUSL: OT (papMaKOTEepaIruu 0 XUMUOTEPATTHH. 1

33 [ToHsiTHE 0 MCKYCCTBEHHBIX MOJIMMEPAX, IJIACTMACCAX U BOJOKHAX. 1
A1ieTaTHOE U BUCKO3HBIE BOJIOKHA: UX MOJy4€HHUE U IPUMEHEHHE.
[lonsitue o cunTeTHUecKUX noauMepax. Kinaccudukanus nonuMepos 1o

34 CTPYKTYpE; IO CIOCOO0Y MOTYYCHHS: TTOJTMKOHICHCAIIMOHHBIC 1 1
MOJIMMEPU3aLIOHHBIE.
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11 KJIACC

KoanyecTBo
No 11/ Tema ypoka YACOB DJIeKTpOHHbIe HH(ppoBbIe
o0pa3oBaTe/ibHbIE peCypChl
Bcero

1 XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTypaIrs aTOMOB. 1

9 [Tepnoanueckuit 3akoH u [leproandeckas cucteMa XMMUYECKUX dJIEMEHTOB 1
J1. . Menneneesa, ux CBsA3b C COBPEMEHHON TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKUX IEMEHTOB U UX

3 COEJIMHEHUH 110 TPYIIaM U IepruoaaM. 3HaYeHUe MEPUOIUIECKOr0 3aKOHA U 1
CUCTEMBI XUMHUYECKHUX 1eMeHTOB J[.J1. MeHieneeBa B pa3BUTHH HAYKH.

4 Crpoenue BemiecTBa. XUMUYECKasi CBSI3b, €€ BUIbI; MEXaHU3MbI 1
o0pa3oBaHUs KOBaJIEHTHO! CBsI3U. BoopoiHas cBs3b.
ArperaTHble COCTOSIHHSI BEILIECTBA: Ta3000pa3Hble, KUAKUE U TBEPAbIE. 1
ITonsTHEe 0 AUCIIEPCHBIX cucTeMax. MICTHHHBIE M KOJUIOUAHBIE PACTBOPHI. 1
Cocras BelecTBa: YUCTHIE BEIIECTBA U CMECH. 3aKOH ITOCTOSIHCTBA COCTaBa

7 BerecTBa. MaccoBas 1 00bEMHAS J0JIsI KOMIIOHEHTA B cMecu. MaccoBas 1
707151 pacTBOPEHHOTO BerlecTBa. MaccoBas 1 00bEMHas J0JIM BBIXOa
IIPOJIyKTA PEaKLUH.

8 Pemenne 3a1a4 Ha HaxoXkAeHUE Macchl (00bEMa) KOMIIOHEHTA B CMECH, 1
MAacchl YUCTOTO BEIeCTBa B 00pa3iie, MacCOBOW JA0JIM IPUMECEH.

9 O06o0011eHre U cucTeMaTu3alus 3HaHUH O CTPOCHUH BEILECTBA U aTOMA. 1
[TonroToBka K KOHTPOJIBHOM paboTe.

10 Kountponsnas padora Ne 1 nmo reme "CTtpoeHue BemiecTBa u aroma'. 1

11 IIpaktuyeckas pabotel Ne 1 "[lonmydenue, cobupanue u pacro3HaBaHHe 1
rasoB".

12 Knaccugukarus XuMHUeCKUX peaklnii B HEOPraHn4eCKOH 1 OpraHn4ecKoi 1

XHUMHH.




CkopocTh XUMHUECKOH peakiny. PakTopsl, BIAUSIOIINE HA CKOPOCTb

13 peakiuu. [IpaBuno Bant-TI'odda.

14 OOpaTUMOCTh XMMHYECKOH peakini. XMMUIECKOE PABHOBECHE U CIIOCOOBI
€ro CMEIICHHUS.

15 Poxp Bose B XuMuueckux peakiusax. Kiiaccupukamnus BemecTs 1Mo
pacTBOpuMOCTH B Bojie. PacTBopeHune kak (pU3MKO - XUMHUYECKUN MTPOIIECC.

16 DNEKTPOTUTHIECKAS JUCCOIHAITUS. DIECKTPOJIUTHI U HEIJIEKTPOIIHTHI.
CremneHp dIEKTPOTUTHUECKON TUCCOIMAIUH.

17 KwucnoTtel, 0CHOBaHUS U COJTM B CBETE TEOPUU IEKTPOIUTHUECKON
JIACCOITHAITHH.

18 [M'uaponn3 opraHuYecKux U HEOPraHUIECKUX BEIIECTB.

19 OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

20 [TonsaTue 006 3MeKTpOM3E PACIIABOB U PacCTBOPOB cosiel. [Ipumenenne
AJIEKTPOJIN3a B TPOMBIIILICHHOCTH.

21 O06o0menre U cucTeMaTr3alys 3HaHUH 0 XUMHUYECKUX PEaKITUsX.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

22 KontponbHas padorta Ne 2 o teme "Xumuueckue peakiuu'.
Mertaibl, ux nojoxxenue B [lepuoaudeckoit cucTeMe XUMHUYECKHUX

23 anemenToB JI. 1. MenneneeBa 1 0COOEHHOCTH CTpoeHHUs aToMoB. O0mue
(us3mveckue cBoiicTBa MeTaylIoB. CIIaBbl METALIOB. DJIEKTPOXUMHUYCCKHUI
PAI HANPSHKECHUH METaIIOB.

24 XHUMHUYECKUE CBONCTBA BAXKHEHUIIINX METAJIOB (HATPHUM, KM, KaJIbIIHH,
MarHui, aJJlOMUHHUIA) U UX COCTUHCHUH.

25 XHUMHUYECKHE CBOMCTBA XpOMA, MEU U UX COCIUHEHUM.

26 XUMHYECKHEe CBOMCTBA IMHKA, YKeJle3a U X COCIMHEHUH.

97 Hewmerannsl, ux nonoxxenue B Ileproanyeckoil cucteme XUMHYECKUX

anemenToB J[. 1. MeHeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.




08 du3nuecKue CBOMCTBa HEMETAIIOB. AJUTOTPOTIHS HEMETAIIOB (Ha MpUMepe 1
KHCIIOpo1a, cephl, pochopa u yrieposa).

29 XUMHYECKUE CBOMCTBA FAJIOTEHOB, CEPBI U UX COCTUHEHUH. 1

30 XVMHUYECKUE CBOMCTBA a30Ta, (pochopa U X COCTMHCHHIA. 1

31 XHWMHUYECKUE CBOMCTBA YIJIepOa, KPEMHHUS U UX COCIMHECHUM. 1

32 Heopranudeckue u opraHndeckue KUCJIOThI, OCHOBAHHSI U COJIH. 1

33 I'eneTrueckas cBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX M OPTaHHYECKIX 1
BEIIECTB.

34 [IpakTnueckas padota Ne 2 "Pemienue skcriepiMeHTaIbHBIX 33/1a4 Ha 1
UACHTU(DHUKAIIMIO HEOPTraHUIECKUX U OPTaHUIECKUX BEIIECTB".
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