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INOACHUTEJIBHI'AS BAIIUCKA

[IporpamMa 1o XMMHUM Ha YpOBHE cCpeaHero obOmero o0pa3oBaHus —pa3paboTaHa Ha
ocHoBe @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpasoBanuu B Poccuiickoii
Ddenepanuny, TpeOOBaHUMN K pe3yIbTaTaM 0CBOEHUS (peaepanbHOi 00pa3oBaTebHON MPOrpaMMBbl CPEAHETO
o6mero obpazosanus (POII COO), npeacraBieHHbIX B PenepaabHOM rOCyAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COQO, ¢ yuétom Konnenuuu npenogaBaHust yaeOHOro mpeamera «XumMus» B 00pa3oBaTelbHbIX
opranm3anusax Poccuiickoit ®Deneparuu, peanu3yloONUX OCHOBHBIE 00pa3oBaTelIbHBIC MPOTPAMMEI, M
OCHOBHBIX MoJIOXkeHHN «CTpateruu pa3Butusi Bocnutanus B Poccuiickoit denepanuu Ha nepuoa g0 2025
roga» (Pacnopsixenue [IpaButensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY OAX0/10B K pa3pabOoTKe IPOrpaMMbl IO XUMHH, K OIIpeIeJIEHUI0 0011Iel cTpaTeruu o0yueHus,
BOCIIUTaHMS U Pa3BUTHS 00YJaIOIUXCs CpeIcTBaMU yaeOHoro npeamera «Xumus» it 10—11 xmaccoB Ha
06a30BOM ypOBHE cocTaBWIM KoHIeNnTyalbHbIe osIoxkeHuss PI'OC COO o B3anM000YyCIOBICHHOCTH IIEJICH,
COJIepKaHus, pe3yJIbTaTOB 00y4YeHUs U TPEOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

Xumuueckoe o00pa3oBaHME, IOJIY4aeMO€ BBIIYCKHHKaMHU 0011€00pa30BaTesIbHOM OpraHu3aluy,
SBIISIETCS HEOTHEMJIEMOM 4acThio UX 00pa3oBaHHOCTH. OHO CITYKHUT 3aBEPILAIOLIIM TAIIOM pPeaH3aliy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MNPHUCYIIUX LEJIOCTHON cucreme
XUMHAYECKOTO O00pa3oBaHMs. DTH IICHHOCTH KacaroTcs IO3HAHHMS 3aKOHOB MPHPOJBI, (OPMHPOBAHUS
MHUPOBO33PEHUS U OOILIEH KyJIbTyphbl UEIOBEKAa, a TAKXKE IKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHHS K
CBOEMY 37I0POBBIO M MPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHrue 00ydJaromMXCsl Ha YPOBHE
cpeaHero obuero oOpa3oBaHusl CpeACTBAMU Y4eOHOro mpeaMera «XHUMHUsS», COIEpKaHUEe M MOCTPOCHHE
KOTOPOTO OIpEAETICHbl B MPOrpaMMe MO XMMHUHU C Y4ETOM crenu(puky HayKd XUMHH, €€ 3HAUCHHS B
MO3HAHUU MIPUPOJIBI U B MAaTEPUATIBLHOM KM3HHU OOIECTBA, a TAKKe ¢ YUETOM OOIIMX LesIel U MPUHLIUIIOB,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI CpeaHero oomiero obOpasoBanusi B Poccuiickoii
®enepanuu.

XUMHS KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPaeT o0co0yi pojib B COBPEMEHHOMN
[IUBWJIN3ALIUH, B CO3/IaHMH HOBOM 0a3bl MaTepHUaibHOM KyabTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE
PaALMOHATILHOTO HAYYHOT'O MBIIIJICHHS, B CO3JJaHKE LIEJIOCTHOTO MPEICTAaBICHHS 00 OKpYXKaloIleM MUPE KaK
0 €JMHCTBE NPUPOBI U YeJIOBEKa, KOTOpoe (popMHUpYyeTCsl B XUMUHU Ha OCHOBE TIOHUMAHHUS BEIIECTBEHHOTO
COCTaBa OKPYKAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBS3U MEX]y CTPOCHHEM BELIECTB, MX CBONCTBAMH U
BO3MOXKHBIMH 00J1aCTSMU IPUMEHEHUSI.

TecHO B3aUMOAENUCTBYS C IPYITMMM €CTECTBEHHBIMU HayKaMM, XUMHsI CTajla HEOThEMJIEMON YacTbiO
MHUPOBON KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TPyJa U KM3HM KaKJOro 4ieHa OOIEecTBa.
CoBpemeHHast XUMUS KaKk HayKa CO3MJIaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBJIeHa Ha PELICHHE
rJ100aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS 4YEJIOBEUYECTBA — CHIPbEBOM, PHEPreTHUECKOW, MHUIIEBOH,
9KOJIOTMYECKOM 0€30M1aCHOCTH U OXPAHBI 37J0POBbSL.

B cootBercTBUM ¢ OOIIMMHU LEIIMHM U NMPUHLUMIAMH CPEJHEro oOIIero oOpa3oBaHMs COJEp)KaHHE
npenmera «Xumus» (10—11 kiaccel, 6a30BbI YPOBEHb U3YUEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOATOTOBKY OOYYaIOLIMXCs, HEOOXOAUMYIO UM JUI BBIPAOOTKH MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIEIIHOIO BKJIIOUYEHHUS B KHU3Hb COLIMyMa, MPOJOJDKEHUS OOpa3oBaHHs B Pa3IUYHBIX
001acTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocTaBisilolIMMH  TIpeMeTa «XHUMHUS» SBIAIOTCS 0a30Bble Kypehl — «OpraHudeckas XUMHUS» U
«O061mas u HeopraHUyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOI HayKu: CUCTEMA 3HAHUM [0 HEOPTAaHUYECKOM XUMUU (C BKIIOUEHUEM 3HAHUM U3 00IIel XUMUH) U
opranudeckoil xumuu. opMUpOBaHUE JAHHOM CHCTEMBI 3HAHUI MPHU U3YYECHUM IpeaMeTa oOecrednBaeT
BO3MOXKHOCTh PAaCCMOTPEHUS BCETO MHOI000pa3us BEUIECTB Ha OCHOBE OOIINX MOHSTUN, 3aKOHOB U TEOPUI
XUMUH.

Ctpykrypa conepxkanusi KypcoB — «Opranuueckas XuMus» u «OO1as 1 HeopraHuyeckasi XUuMUs»
copMHpOBaHa B IporpaMMe Mo XMMHUU Ha OCHOBE CUCTEMHOTO TI0/IX0/1a K M3y4YEeHHI0 y4eOHOro MaTepuaa
U 00YCIIOBJIEHA MCTOPHYECKHM OOOCHOBAaHHBIM Ppa3BUTHUEM 3HAHUN Ha OINpPENENEHHBIX TEOPETHUYECKHX
ypoBHsX. Tak, B Kypce OpraHMuecKoil XMMHMH BEIIECTBA paCCMaTPUBAIOTCS HA YPOBHE KJIACCUUECKON TeOpun
CTPOEHHUSl OPraHUYECKUX COEJIMHEHMH, a TakKe Ha YpPOBHE CTEPEOXUMMUYECKMX U 3JIEKTPOHHBIX



MPEJICTaBICHUN O CTpoeHUH BelecTB. CBeeHusl 00 N3y4aeMbIX B Kypce BEILECTBaX JaloTCs B Pa3BUTUU —
OT YIJIEBOJOPOJIOB /10 CJIOKHBIX OMOJOIMYECKHM aKTUBHBIX COe€IUHEHUH. B Kypce opraHmueckoil Xumuu
MOJIy4aloT pa3BUTHE c(OpMHpOBaHHBIE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEpBOHAYalIbHBIC
NPECTABICHUS O XMMHUYECKOH CBS3M, KJIACCH(PUKAIMOHHBIX MPH3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX CTPOCHUS, O XUMUYECKOMN pEeaKuu.

[Tox HOBBIM YIJIOM 3peHHs B IpeaMeTe «XUMus» 0a30BOr0 ypOBHS pacCMaTPUBACTCS M3yYCHHBIH Ha
YPOBHE OCHOBHOTO 0OOmIero oOpa3oBaHMsI TEOPETHUECKUN Marepual U (PAKTOJOTHYECKHE CBEACHUS O
BElIECTBAX M XMMMUECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHWyecKas XUMU»
o0y4aromuMcsl TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE MEPUOAMYECKOTO 3aKOHa C
00IIETEOPETUYECKUX U METOJOJOTHUECKUX MO3UIHH, TITy0XKe NOHATh UCTOPUUYECKOE U3MEHEHHE (PYHKINI
3TOTr0 3aKOHA — OT 0000IaroIIeH 10 00BACHSIONIEH 1 IPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUM 0 BaXKHEUILKMX BELIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U IPUMEHEHUU,
a TAKXKE O XMMHYECKUX PEaKLHMsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS JIOMOJIHIETCS B Kypcax
10 u 11 ky1accoB a7eMEHTaMU COJIEPKAHMS, UMEIOIIUMHU KYJIBTYPOJIOTUUECKUH U MPUKIIATHON XapakTep. DTH
3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSA3M XMMHUHU C JPYTUMH HayKaMH, PacKpbIBalOT €€ pojib B
MIO3HABATEIHOM M TIPAKTHYECKOW JEATEIHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHTAHHUIO YBAKEHHS K
MPOLIECCY TBOPUECTBA B O0JIACTU TEOPUU U MPAKTHUECKUX MPHIOKEHUNW XUMHH, TIOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX IIP0oOJieMax, CBA3aHHBIX C XUMHEH, KpUTHUECKH
OCMBICJIUBAaTh MHGOPMAIIMIO U MPUMEHATH €€ NJIs MOMOJHEHUS 3HAHW, PEHICHUs] WHTEIIEKTYalbHbIX U
IKCIIEPUMEHTAIBHBIX HCCIIEAOBATEIBCKUX 33/1a4. B 1enom conepkaHue ydeOHOro mpenmera «XuMUs»
JAHHOTO YPOBHSA M3y4YEHHUS OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE y OOYYAIOUIUXCS MHPOBO33PEHUECKOMN
OCHOBBI JUIsI TOHUMaHUS (HUI0CcOPCKUX HMICH, TaKMX KakK: MaTepHaIbHOE €IMHCTBO HEOPTaHHMYECKOTO U
OpPraHUYECKOT0 MUPA, 0OYCIOBICHHOCTh CBOICTB BEIIECTB UX COCTABOM U CTPOCHHUEM, MO3HABAEMOCTh
NPUPOIHBIX SBJICHUH MyTEM SKCHEPUMEHTAa M PEHICHUS TNPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMH M
TEOPETUUECKUMH MPEANOChUIKAMU, OCO3HAHHUE POJIM XUMHUH B PEIICHUU SKOJIOTHMUYECKUX MPOOIIeM, a TaKxKe
po0iieM cOepeKeHHs SHEPTeTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTEpPUAJIOB.

B mane pemieHus 3aad BOCIHUTAHUS, Pa3BUTHS U COLMAIM3ANUU OOYYAIONIMXCS TPUHATHIC
IPOrpaMMOil IO XMMHH MOJIXO0/IbI K ONIPEAETICHUIO COAECPKAHMSI U IIOCTPOEHUS NPeAMETa MPeyCMaTPUBAIOT
(dopMHpOBaHUE YHUBEPCATBHBIX YUEOHBIX JACHCTBHUM, UMEIOIUX 0a30BO€ 3HAYEHUE I Pa3IMUHBIX BUI0B
NEeSTeNIbHOCTH: pellieHusl npoOjeM, MOouCKa, aHaau3a M o0paboTKu HMH(OpManuM, HEOOXOAMMBIX IS
nproOpeTEeHNs OMbITa MPAKTUUECKON U MCCIIEI0BATENIbCKOM AEATENbHOCTH, 3aHUMAIOIIE BaXKHOE MECTO B
MO3HAHUM XUMUH.

B npakTuke npenoiaBaHusl XUMUU Kak Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, Tak U Ha YPOBHE
cpeaHero oOuiero oOpa3oBaHUsl, MPU OINPEAEICHUM COAEPKATEIbHOM XapaKTEpUCTUKU LENed HU3Y4eHUS
npeMeTa HalpaBlIeHHEM MEepBOCTENEHHON 3HAYMMOCTH TPAJUIIMOHHO MPHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTHUUECKON 1€ATEIbHOCTH YeI0BEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHpPOBOH KyJNbTypbl. C METOOMYECKON TOUKHM 3pEHHUS TaKOM IMOAXOA K
OTIpe/IeNICHUIO 1IeJIel N3YUYEeHHUS MTPeIMEeTa SBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TIABHBIMH IENIIMH U3YyYeHHUs TpeaMmeTa «XuMmus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIISIFOTCS:

(dbopMHpOBaHHE CHUCTEMBbl XUMHYECKUX 3HAHUI KaK BaKHEWIIEH COCTaBISIONIEH eCTeCTBEHHO-HAayYHOU
KapTHUHBI MUPA, B OCHOBE KOTOPOI1 JIeKaT KIIFOUEBbIE MOHATHS, G yHIaMEHTaJIbHbIE 3aKOHBI U TEOPHUH XUMUH,
OCBOCHHME S3bIKa HAyKH, YCBOEHUE M TIOHUMAaHUE CYITHOCTH JIOCTYIHBIX 0000LIEHUH MUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPHEN UX pa3BUTHSI U CTAHOBJICHUS;

dbopMUpOBaHHE U pa3BUTHE MPEACTABICHUI O HAayYHBIX METOJaX MO3HAHHS BEIIECTB M XUMHUYECKHUX
peakuuii, HeOOXOAUMBIX NJIsl MPUOOPETEHUsST YMEHUN OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUYECKHUX
SIBJIEHUI, UMEIOIIMX MECTO B IIPUPOJIE, B MPAKTUYECKON U MOBCEHEBHOM JKU3HH,

pa3BUTHE YMEHMI U CIOCOOOB JEATENILHOCTH, CBA3AHHBIX C HAOJIOJIEHUEM U OOBSICHEHHEM XMMHUYECKOTO
9KCIEPUMEHTA, COOIIOICHUEM MPaBUII OE30IIaCHOT0 OOpAIIEHUS C BEIIECTBAMH.

Hapsiny ¢ atuM, copeprkarenbHas XapakTepuCTUKa el U 3a7a4 U3y4eHHs MpeaMeTa B IporpaMmme
[0 XMMHUHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMH B CUCTEME CPEAHETO
obmiero oOpazoBanusi. CerofHs B MpenojaBaHUM XUMHUHU B OOJIbLICH CTENEeHUW OTHAETCS MpearouYTeHUue



IPAaKTUYECKOH KOMIIOHEHTE COAEp)KaHUs OOYy4YEeHMs, OPHUEHTUPOBAHHON Ha IOATOTOBKY BBITYCKHUKA
00meo0pa3oBaTeIbHOM  OpraHU3aliy, BIAACIONIETO HE HAO0OpPOM 3HaHUHM, a (QYHKIHMOHATBLHOU
IPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHUSIMHM aKTHUBHOI'O IOJYYEHHs 3HAHUH W MPUMEHEHHs HX B
peanbHON )KU3HU JJIS pEIICHUS PAKTHUECKUX 3aj1ad.

B cBs3u ¢ 3TUM IIpu U3yyeHUH npeaMeTa «XHUMHUsS» JOMUHHUpPYIOLIee 3HaueHUe MPUOOPETaroT TaKue
LMW 1 3a]1a4H, KaK:

ajanTanys oOy4arolMXCsl K YCIOBMSM JMHAMHUYHO pa3BUBAIOLIErocs Mupa, (popMupoBaHue
UHTEJUIEKTYaJbHO  PA3BUTOW  JIMYHOCTH, TOTOBOW K  CaMOOOpa30BaHMIO,  COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IPUHATHIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX JKU3HEHHBIX CUTYalLlUsAX, CBSI3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHUEM;

(dopmupoBaHHe Yy OOYYaIOUIMXCS KJIFOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETCHLMI), HMMEIOLINX
YHHUBEPCAJIbHOE 3HAYCHUE JUIS PA3IMYHBIX BHJOB ACATEIBHOCTU: peIIeHHs Mpo0ieM, MOucKa, aHaInu3a U
00paboTku MH(pOPMALUK, HEOOXOIUMBIX Uil NMPUOOPETEHMs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
Ba)KHOE MECTO B IIO3HAHUH XUMHH, a TAKXKE JUISI OLICHKH C MTO3UIIHI 9KOJIOTUIECKOH 0€3011aCHOCTH XapaKTepa
BJIMSIHUS BEIECTB U XMMUYECKUX IPOLIECCOB Ha OPraHKU3M YeJIOBEKA U MPUPOIHYIO Cpely;

pa3BUTHE I[IO3HABATENBHBIX HWHTEPECOB, WHTEIUIGKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00yJaroIuxcsi: ClIOCOOHOCTH CaMOCTOSITENILHO MPHOOPETaTh HOBBIC 3HAHMS [0 XUMHHM B COOTBETCTBUHU C
KU3HEHHBIMH MTOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHbBIE HH()OPMAITMOHHBIE TEXHOJIOTHH IS TIOMCKA U
aHanu3a y4eOHON M Hay4yHO-NOMYJSPHOM HH(OpMAIIMM XUMUYECKOTO COIEPIKaHuUS;

dopmupoBaHHE ¥ pa3BUTHE Yy OOYYAIOUIMXCS AaCCOIMATUBHOTO W JIOTUYECKOTO MBIIIICHHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, IpPU
TUTAHUPOBAHHUHU U TPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y oOOydaromuxcs yOeKAEHHOCTH B I'yMaHUCTUYECKOW HAIPABICHHOCTH XHUMHUH, €€
BRXHON pOJM B PEUICHWU TIOOAIBHBIX MPOOJIEM PALMOHAIBHOTO IPUPOIOTOIH30BAHUS, TTONOTHEHUS
9HEPreTUYECKUX PECYPCOB M COXPAHEHMS IPUPOJIHOTO PABHOBECHS, 0CO3HAHMS HEOOXOIUMOCTH OEPEKHOTO
OTHOIIEHHSI K TIPUPOJIC ¥ CBOEMY 37I0POBBIO, a TaKXKe MPUOOPETEHUS OIBITa MCIIOIB30BaHUS MOTyYSHHBIX
3HAaHUH JUIsl IPUHATHUS TPAMOTHBIX PEIICHUI B CUTYaIMsIX, CBSI3aHHBIX C XUMUUECKUMHU SIBICHUSMHU.

B ydeOHOM muiane cpemnero oOiero oOpa3oBaHMs MpeaMET «XUMHUS» 0a30BOr0 YpOBHSI BXOJHT B
COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HayYHbIE TPEIMETHI».

Peanuzanus nporpammel no xumuu (10 — 1lkiaccel, 0a30BBI ypOBEHB) OCYILECTBISETCS C
IpUMEHEHHEM JIabopaToOpHOro OOOpYIOBaHUS ILIEHTpa OOpa30BaHUS €CTECTBEHHO — HAy4yHOH H
TEXHOJIOTMYECKOM HanpasieHHocTel «Touka Poctay.

OOmee yucIO 4acoB, OTBEAEHHBIX U M3YYEHHUS XHMHUH, Ha 0a30BOM YPOBHE CpeAHEro oOIIero
oOpa3zoBanus, coctaBiser 68 yacos: B 10 knacce — 34 yaca (1 yac B Henemno), B 11 kiacce — 34 gaca (1 yac
B HEJIEIIIO).

COJAEP/)KAHUE OBYYEHUA

10 KUIACC



OPITAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUU

[Tpenmer OpraHMYECKOH  XHMMHHU: ed BO3HUKHOBEHHUE, pa3BUTHE u 3HAaYCHHE
B TIOJIyYCHHHM HOBBIX BELIECTB M MaTepuaioB. Teopus CTPOCHHUS] OPraHUYECKUX COEIUHEHUN A.
M. bytnepoBa, e€ ocHOBHbIe NoJiokeHUsA. CTPYKTypHbIE (OPMYIIBI OPraHUYECKUX BelecTB. I omoiorus,
M30Mepus. XUMHUUECKas CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienne o KiaccUpUKAUKU OpraHWYeckuX BemiecTB. HomeHkiaTypa OpraHudeckux
COCIMHEHUH (cucTeMaTH4ecKas)) W TpUBUAIbHBIE Ha3BaHUS BAXKHEHIIMX TMPEACTaBUTENEH KIIACCOB
OpPraHMYECKUX BEIIECTB.

OKcllepUMEHTAIbHbIE METOJIbI U3YUCHHSI BEIIECTB M UX MPEBPAIEHUI: 03HAKOMJICHHE ¢ 00pa3namu
OpraHMYECKUX BEIIECTB U MaTepualaMH Ha UX OCHOBE, MOJIEIIMPOBAHUE MOJIEKYJ OpraHM4eCKUX BEIIECTB,
HAOJIIOZICHUE W OIHKCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTraHUYECKHX BEIIECTB IMPHU
HarpeBaHuu (IJIaBjieHue, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psia. MeTaH U 3TaH — MPOCTEUIINE MPEICTaBUTENN
QIKAHOB: (PU3UYECCKUEC U XUMHYCCKHE CBOMCTBA (PEaKIIMU 3aMEIICHUS U TOPEHUS ), HAXOXKICHHUE B TIPUPOJIC,
MOJTy4YeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTMYECKHI psAA. OTWIEH W MNPONWIEH — MpocTeiine
NPEICTAaBUTEIM  alJKEeHOB: (U3MYEeCKHMe ¢ XHUMUYECKHE CBOMCTBa  (peakuuud THAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIpATAIIUU, OKUCJICHHS U TIOJTUMEPHU3ALINH ), TTOJIyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metmnOyraauen-1,3: cTpoeHHe, BaxKHEHIINE XWMHUYECKHE CBONCTBA
(peakuus nonuMepusanun). [lomyuyenne cMHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKUI psii. AUETHIIEH — MPOCTEHIInn
MIPEICTaBUTENh ATKUHOB: COCTAB, CTPOEHUE, (PU3NUYECKHUE M XUMUYECKHUE CBOMCTBA (PeaKiuy THIPUPOBAHHS,
raJIOTeHUPOBAHUS, THIPATAlIUU, TOPEHHUS ), TIOJTyYeHHE U TPUMEHEHHUE.

Apensl. bensoi: coctas, cTpoeHue, Gu3nueckue 1 XMMHUUECKHUEe CBOWCTBA (peaKkluy rajloreHupOBaHus
U HHUTPOBaHMsI), MOJy4YeHHE W TpuUMeHeHue. Toryon: cocmas, cmpoeHue, ¢husuyeckue u XumuyecxKue
ceoticmea (peakyuu 2an02eHUPOBAHUs U HUMPOBAHUS), NOoTyYyeHue U npumeHnerue. TOKCUUHOCTh apEeHOB.
['eneTnueckasi CBA3b MEXAY YIIIEBOJOPOAAMH, MPUHAJIEKAIIUMU K PA3IUUYHBIM KJIACCAM.

[TpuposHbIe UCTOYHUKHU YTII€BOAOPOAOB. [IpupoaHsblii ra3 u nonytHele HeQTsHBIE ra3bl. HedTh 1 eé
npoucxoxaeHne. CrnocoObl nepepadoTku HEeTH: MEepPeroHKa, KPeKUHT (TEPMUUYECKUHN, KaTaTUTHIECKH),
nuposn3. [IpoykTe mepepadoTku HeTH, X MPUMEHEHHE B IPOMBIIIEHHOCTH U B ObITY. KaMeHHBIN yroib
U TIPOAYKTHI €T0 MepepadOTKH.

OKCepUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U MX IPEBPAIICHUN: O3HAaKOMJIEHHE ¢ 00pa3amMu
IIACTMACC, KaydyykKoB U pe3uHbl, Komekiuu «Hedptb» u  «Yromb», MOAETUPOBAHHWE MOJEKYI
YIJI€BOJIOPOAOB U TaJOreHONPOU3BOJHBIX, MPOBEIECHUE MPAKTUYECKON pabOThl: MOJIyYeHHE STHIIEHA U
W3YYEHUE ET0 CBOWCTB.

Pacuérnbie 3a1ayu.

Borunicnenuss mo ypaBHEHHMIO XUMHYECKOW peaknuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIMH IO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILECTB WUJIU IPOJYKTOB PEAKILIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OAHOATOMHBIE CIUPTHI. METaHONM W 3TaHOI: CTPOCHHE, (PU3UYECKHE U XUMHYECKHE
CBOMCTBA (peaKIMU C aKTHBHBIMHU METAJIJIaMH, TAJIOT€HOBOI0POIaMU, TOPEHUE), TpuMeHeHne. Bogopoiapie
CBSI3U MEXIY MOJIEKYJIaMH CIUPTOB. JleficTBHE METaHOoIa U 3TaHOJIa HA OPTaHK3M YeJIOBEKa.

MHoroaromMHbie CHOUPTHL. OTHIEHTJIMKONb U TJIMLEPUH: CTPOEHHUE, (U3NYECKHE U XUMHYECKHE
CBOMCTBa (B3aMMOJEIHCTBUE CO IIEJIOYHBIMU METaJUIaMH, KAueCTBEHHas peakluss Ha MHOT0ATOMHBIE
cnupthl). JleiicTBue Ha opraHu3M uenoBeka. [IpuMeHenne rivuepruHa u STUICHTITUKOISL.




®deHoJI: CTPOCHHE MOJICKYJNbI, (PU3NYeCKHe W XHUMHYECKHE CBOMCTBA. TOKCHYHOCTH (eHoa.
[Tpumenenue peHomna.

Anpaerunipl U kemoHuvl. DoOpMalbIETU], aleTalbICTU]l: CTpOeHUe, (U3MUECKUe U XUMHUYECKUE
CBOWCTBA (PEaKIMK OKHCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKLIMH ), IOJTYYECHUE U TPUMEHEHHE.

OaHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTh. MypaBbiHAasi M YKCYCHAsi KHCIOTBI: CTPOEHUE,
¢u3nueckne ¥ XMMUYECKHE CBOWCTBA (CBOWCTBA, 0OILIME I Kiacca KHUCIOT, peakius Tepudukanun),
nojiyueHue 1 npuMeHenne. CTeapuHoBasi U OJICMHOBAsI KUCIIOTHI KaK MPEICTaBUTENN BBICIIUX KapOOHOBBIX
KUCIIOT. MblJIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBUE.

Crnoxnble 3¢GuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIponu3 cioxkHbX 3¢upoB. JKupsl.
I'mpponus xupos. [IpuMeHneHue xkupoB. bruosoruueckas posb KUPOB.

VYrneBoabl: cocTaB, KiaccuuKalus YrieBOAOB (MOHO-, Ou- W Tojucaxapuiabl). [mrokosa —
NPOCTEUIINKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(B3aumopericteue ¢ rugpokcugom meau(ll), okuciennme ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHHE TIJIIOKO3bI), HAXOXKJICHHE B TMPHUPOJE, NMPUMEHEHHE, OMOIOTHYECKass POJb.
®orocunrte3. pykTo3a Kak U30Mep TITHOKO3HI.

Kpaxmai u nemnosno3a Kak npupogabie moauMepsl. CTpoeHue Kpaxmaia U HeJUTon0o3bl. Ou3nueckue
U XUMUYECKHE CBOWMCTBA Kpaxmala (THAPOIIN3, KAYeCTBEHHAsI pEaKLUs C HOJIOM).

OKcIlepUMEHTAIbHBIC METOJIbI U3YUEHHsSI BEIIECTB M UX MPEBPAIICHUH: MPOBEACHNE, HAOIIOICHUE U
OIKCaHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIEC PEAKIIMH OJHOATOMHBIX CITUPTOB
(oxkucnenue srtaHosna okcuaoM wmeau(ll)), MHOroaToMHbIX CHUPTOB (B3aMMOJCHCTBHE IJIMIIEPUHA C
ruapokcuaoM  wMmeau(Il)), ampaernmoB (OKHCIEHHE aMMHAYHBIM pacTBopoM okcuaa cepeopa(l) u
ruapokcunoM Menu(ll), B3ammMopelicTBue Kpaxmana C HOJOM), IMPOBEACHHUE NPAKTHUECKOH padOThI:
CBOICTBa pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérneble 3a1aum.

Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakluu (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO
BEIIECTBA WMJIM TMPOAYKTA PEAKIHH MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIIECTB MJIU MPOYKTOB PEAKIUH).

A3oTCOAEpIKaIINe OPTaHUIECKNE COSTUHEHHS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIE OpraHMyecKue coenHeHns . PU3NUecKnue 1 XUMHUECKUE CBOMCTBA
AMHHOKHUCIIOT (Ha MpuMepe TIUIHA). bronornyeckoe 3HaueHHe aMUHOKUCIIOT. [lenTu sl

benku kak mpupoaHble BHICOKOMOJEKYJISpHbIE coequHeHus. [lepBUuHas, BTOpUYHAs U TpeTHYHAs
CTPYKTypa OeNKOB. XMMHUECKUE CBOMCTBA OEIKOB: TUAPOIU3, ACHATYpAlHs, KaYeCTBEHHBIC PEAKIIMU Ha
OemnKu.

OKcllepUMEHTAbHBIE METO/Ibl M3YYCHHs BENIECTB M WX TPEBPALICHUN: HAOIOJCHHE W OIHCAHHE
JIEMOHCTPAIIMOHHBIX OTBITOB: I€HATYypalusl OEIKOB IIPU HArPEeBaHUH, LIBETHbIE PEAKIIUU OCJIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUS

OCHOBHBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEP, CTPYKTYpHOE
3BEHO, CTENeHb MOJUMEPHU3AINH, CPEIHss MOJIEKyIsipHas wmacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH — NOJIMMEpH3alHs U MOJIUKOH/ICH AU

OKcIlepUMEHTATbHBIE METOJIbI M3YUCHHSI BEIIECTB M UX MPEBPAIIEHUH: 03HAKOMIICHHE ¢ 00pa3amu
HNPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIYKOB.

MexnpeIMETHBIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBA3€d MNpU H3yYeHUM opranmdyeckoil xumun B 10 kiacce
OCYIIECTBIISICTCST Yepe3 HCIOJIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHSTH,
SIBJISIFOLIMXCS] CHCTEMHBIMHU ISl OTAEIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0me ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, KJaccu(uKaIus, NepuoInIHOCTb, HAOII0IeHIEe, U3MEPEHUE, IKCIIEPUMEHT, MOACTUPOBAHHUE.

Odwusuka: MaTepusi, SHEPTHs, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, YHEPTETHUYECKUH YPOBEHb, BEIIECTBO,
TeN0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKUE BETMUMHBI U €MHULIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, orocdepa, oOMeH BEIIECTB B opranuszme, (hOTOCHHTE3, OMOTOTHYECKH
AKTUBHEBIC BellecTBa (OeIKH, YIIIeBOAbI, JKUPBI, PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOIAEMBbIE, TOTIINBO, PECYPCHI.




TexHoorns: MMUIICBBIC TPOAYKTBI, OCHOBBI pPAallMOHAJIBHOTO IIMTAaHUA, MOIOIIHUEC CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHUYCCKUC ITPLIIapaThl, MATCpUaAJIbl U3 UCKYCCTBCHHbBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KUIACC

OBLIASA N HEOPTAHUYECKASA XUMMUSA

Teopernuyeckne 0CHOBbI XUMHH

XuMudeckuil snemMeHT. AtoMm. Snpo atoma, M30TONBL. DJEKTpOHHAST 000JI0YKA. DHEPreTUYeCKue
YPOBHH, MMOypPOBHH. ATOMHbBIC OpOUTANH, S-, P-, 0- aeMeHThl. OCOOCHHOCTH pacIpe/IeeH sl JIEKTPOHOB
110 OpOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOHPHUTYpaIs aTOMOB.

[lepunonnueckuii 3axoH u [lepuoanueckas cucrema xumuueckux nemeHToB /1. 1. MenaeneeBa. CBs3b
nepuoanyeckoro 3akoHa u llepmonmyeckod cucrembl xumuueckux snemeHToB J[. WM. Menneneesa ¢
COBPEMEHHOI TeOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XMMUYECKUX 3JIEMEHTOB U
o0pa3yeMbIX MU IPOCTBIX U CIOXHBIX BELIECTB 10 TPYIIaM M MepuojaM. 3HauY€HUE MEePUOJIUYECKOrO
3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BeuiecTBa. XUMHUYECKasi CBA3b. BUAbl XMMHMUECKOH CBSI3U (KOBAJEHTHAs HENOJISpHAs U
NoJIsipHasi, WMOHHAs, MeTaJuIMueckas). MeXaHu3Mbl OOpa30BaHMsI KOBAJIEHTHOW XUMHYECKOW CBS3H
(0OOMECHHBI W JOHOPHO-aKIENTOPHBIN). BomopomHas cBsizb. BajieHTHOCTh. DIEKTPOOTPULIATEITBHOCTD.
Crenenb okucieHus. MIoHbl: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa BEILIECTBA.
Tunel KPUCTATMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIUNIMYECKON PEIIETKU.

ITonsiTHe 0 qucnepcHbIX cuctemMax. VICTHHHBIE U KOJUTOMAHBIE PacTBOPBI. MaccoBast 10151 BEIeCTBa B
pacTBopE.

Knaccudukanus Heopranuyeckux coeauHeHuid. HomeHkiaTypa HEOpPraHWYEeCKUX  BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHANIECKAIIUX K PA3IIMUHBIM KIIACCaM.

Xumunueckas peakius. Knaccudukanuss XMMHUUECKUX PEAKIM B HEOPraHUYECKON M OpraHUYecKou
XUMHH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U NIPEBPAICHUS] SHEPTUU IIPU XUMHUYECKHUX
peaKusx.

CKOpOCTh peakiuy, e€ 3aBUCUMOCTb OT pa3iIMyHbIX (pakTopoB. OOpaTHMbIe peakh. XUMHUECKOe
paBHOBecHe. DaKTOPBI, BIUSIOLIME HA COCTOSTHUE XUMUYEeCKOTo paBHoBecus. [Ipunnun Jle [llarense.

OnexTponuTnueckas auccoruanus. CuiabHble M ciaalOble 3eKTpoiauThl. Cpena BOAHBIX PAacTBOPOB
BEILIECTB: KUCJIAsl, HEUTpasbHas, LIeJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METOJbl M3YYEHHs BEUIECTB M MX MNPEBpPAlICHUH: JAEMOHCTpalus TaOIui
«Ilepuognyeckas cucrema xumudeckux onemeHtoB [J[. WM. MenneneeBa», wusydeHue Mojuenei
KPUCTAJUIMYECKUX PElETOK, HalIo1eHne
U OIMCaHHWE JEMOHCTPALIMOHHBIX M JIAOOPAaTOPHBIX ONBITOB (pa3lIo’KEHHE IEpPOKCHAAa BOAOpOAa B
IIPUCYTCTBUM KaTajau3aTropa, ONpPENENIEHHWE Cpeabl PacTBOPOB BEIIECTB C IMOMOIIBI) YHUBEPCAIBHOTO
UH/IMKATOpa, PEaKLUUd HOHHOTO OOMEHa), MPOBEACHUE MpPAaKTUYECKOW paboThl «BiusHue pa3iIndHbIX
(bakTOpOB Ha CKOPOCTh XUMHUYECKON pEeaKIIUm».

Pacuérnble 3a1aun.

PacuéTel 10 ypaBHEHUAM XUMHUYECKUX PEAKIIUI, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI, PACUETHI C
UCIIOJIb30BAHUEM ITOHATHUS «MAcCOBasl JOJIs BELIECTBAY.

Heopranuveckasi xumust

Hemeramnel. Ilonoxxenne HemeramnoB B Ilepuogudeckoil cucTteMe XUMUYECKHUX JIEMEHTOB /I
W. MenpeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB. AJUIOTPOIHS
HEMETAJJIOB (Ha MpUMepe KUCIOpoaa, cephl, pochopa u yrieposa).




XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TalOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepona u
KPEMHHUSI) U UX COCIMHEHUN (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).

[IpruMeHeHne BaKHEUIIINX HEMETAIVIOB M UX COCTMHEHUN.

Meramnsl.  Ilonoxenune wmeraioB B llepuoanueckoi cucremMe XMMHMYECKUX JJI€MEHTOB /JI.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI04eK aTOMOB MeTaiuioB. Ob0mue Gpuzndyeckue
cBoicTBa MeTa/uIoB. CIulaBbl METAJJIOB. DIEKTPOXUMUUYECKHUH PsiJl HAMIPSHKEHUH METaJIOB.

XHUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJIJIOB (HATPUM, KA, KaJIbI[UH, MarHUH, AITIOMUHUHN, ITUHK,
XPOM, KeJe30, MEJIb) U UX COCTMHEHUN.

O61ue criocoObl moay4yeHus: MeTauioB. [IpuMeHnenne MeTamioB B ObITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIC METOJbl H3YYEHHs BEIIECTB M WX NPEBPALICHUN: HM3YUYEHHE KOJUICKIIUU
«Metamibl U CIUIaBbl», 00pa3loB HEMETAJUIOB, pEIIeHHE IKCIEPUMEHTAJIbHBIX 3ajad, HaOII0JeHUE U
OMHMCAaHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THUIPOKCHIA ATIOMHHHS C
pacTBOpamMH KUCJIOT U LIEJI0Uel, KaYeCTBEHHbBIC PEaKIIMK HAa KaTHOHBI METAJUIOB).

PacuérHble 3a/1auu.

Pacuétel macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WIIH
00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, PAcu&Thl Macchl (00bEMA, KOJIMUECTBA BEIICCTBA)
MPOJYKTOB PEAKINH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponb xumuu B oOecrieyeHu SKOJIOTHYECKOM, YHEPreTUYECKON 1 MUILEBOM O€30MacHOCTH, Pa3BUTHH
MeauiuHbL. [IoHSATHE 0 HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienust 06 0OUIUX HAYYHBIX TPUHLUIIAX TPOMBIIIJICHHOTO MOJYYEHUS BAKHEHUIITUX BELIECTB.

UenoBek B MUpPE BEIIECTB M MATEPUAJIOB: BAKHEHIIINE CTPOUTEIbHBIC MAaTEPUAIIbl, KOHCTPYKIIMOHHBIC
MaTepuaibl, KpackH, CTEKJIO, KepaMHKa, MaTepHasbl AJis AJIEKTPOHUKH, HAaHOMATepHallbl, OpraHUYECKUue 1
MUHEpaIbHBIE YA0OPEHUSI.

XuMHS W 370pOBbE YEIOBEKA: IpaBWJIa HCIOJIb30BaHUsS JIEKAPCTBEHHBIX IMpenapaToB, MpaBHiia
0e301macHOTo HCITIOJIb30BaHUS rpenaparoB OBITOBOM XUMUHU
B [TIOBCETHEBHOMN KU3HH.

MeXnpeAMETHBIE CBSI3H.

Peanuzarus MeXmpeIMeTHBIX CBsI3el MpU M3yuyeHUU o0Iel U HeopraHuueckoil xumun B 11 xiacce
OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOIIMUX €CTeCTBEHHO-HAYYHBIX TOHSTHUW, TaK W TOHSATHUH,
ABJISIFOUIUXCSI CACTEMHBIMU JIJI51 OT/AEIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0me ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAJIN3, CUHTE3,
KJaccu(UKaIus, IepuoAnIHOCTh, HAOTIOACHHE, YKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SIBICHUE.

®dusnka: wmaTrepusi, DHEpPrus, macca, aToM, OJJIEKTPOH, TPOTOH, HEUTPOH, HOH, H30TOIl,
pPaZ0aKTUBHOCTh, MOJIEKYJa, DHEPTeTUYECKUN YPOBEHbB, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHUE
BEIECTBA, ((PU3NYECKUE BEIMYMHBI M €IMHUIIBI UX U3MEPEHHs, CKOPOCTb.

buonorus: kierka, opraHu3M, IKocucTeMa, ouocdepa, Makpo- U MUKPOITIEMEHTHI, BUTAMHUHBI, 0OMEH
BEIIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus:: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUTYpPTHs, TPOU3BOJCTBO CTPOUTEITHHBIX
MaTepuaioB, CEIbCKOXO3MCTBEHHOE MPOM3BOACTBO, MUIIEBAsl MPOMBIIUICHHOCTh, (apMaleBTHYecKast
MPOMBINIUICHHOCTh, TPOM3BOJCTBO KOCMETHUYECKHX TMPEmaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHUalioB, ANEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

[UNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHNA



JIMYHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYAIOIUMUCS IMPOTPaMM
cpeaHero odmero o0pa3oBanus (JIMYHOCTHBIM, METAIIPEIMETHBIM U IIpeIMeTHBIM). Hay4uHO-MeTO 1u4eckom
OCHOBO# JIJIs pa3pabOTKH IUIAHUPYEMBIX PE3YJIBTATOB OCBOSHHS MPOTPaMM CPEIHETO 00IIero oopa3oBaHus
SBJISIETCS CUCTEMHO-IEATENHHOCTHBIN IOIXO0/I.

B COOTBETCTBUU C CHUCTCMHO-ACATCIBHOCTHBIM IIOAXOJIOM B CprKType JINYHOCTHBIX pe?;y.]'IbTaTOB
OCBOCHHUS TpeaMeTa «XHMHsS» HAa YpPOBHE CpEIHEro oOIIero oOpa30BaHUs BBIJICICHBI CJCAYIOIIHE
COCTaBIISIOIINE:

OCO3HAaHHE OOYYAIOIIMMHUCS POCCHMCKOW TIpaXIAaHCKOW HWIACHTHUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEICIICHHIO;

HaJIMYMe MOTHUBALMU K O0YYCHHUIO;

1eJICHAIIPABICHHOE PA3BUTHE BHYTPEHHHUX YOKICHUM TMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH 1
UCTOPUYECKHX TPAJUIIUI 0a30BOM HAYKU XUMUH,

TOTOBHOCTh M CITOCOOHOCTh OOYYArOIIHUXCSl PYKOBOJCTBOBATHCS B CBOCH JCSATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMH, MPUCYIIUMHU IIEJTOCTHON CHCTEME XMMHYECKOTO 00pa30BaHMUs,

HaJIn4une HpaBOCO3HaHI/I$I 3KOJ’IOFI/I‘-IGCKOI>1 Ky.]H)TypI)I n CHOCO6HOCTI/I CTaBUTh LICJIIU U CTpOI/ITI)
JKA3HEHHBIE IUIAHbL.

.HI/ILIHOCTHBIG pe3YJII)TaTI>I OCBOCHUA Hpez{MeTa «XUMHUI» JOCTHUTAKOTCSI B C€AUMHCTBC yqeGHOﬁ 158
BOCIIUTATEILHON JCSITEIBHOCTH B COOTBETCTBUU C I'YMAaHHMCTUYECKUMH, COIMOKYJIBTYPHBIMHU, AYXOBHO-
HpaBCTBeHHI)IMI/I IICHHOCTAMHU U UAcaJIaMA pOCCHﬁCKOFO Fpa)KIIaHCKOFO O6HI€CTB3., HpI/IHﬂTBIMI/I B O6HI€CTB€
HOPMaM{ W TpaBHJIAMH IIOBEJICHUS, CIIOCOOCTBYIOIIMMHU MpOIECCaM CaMOIIO3HAHUS, CAMOPAa3BHTHUS W
HpaBCTBeHHOFO CTAHOBJICHUA JINYHOCTHU O6y‘IaIOHH/IXC$I.

JInuHOCTHBIE PE3yJIbTaThl OCBOCHHUS IMpEaMETa «XUMHS» OTPaXarT CPOPMHPOBAHHOCTH OIBITA
HO3HaBaTeJ'IBHOI71 158 HpaKTI/I‘-ICCKOI\/'I NCATCIIBHOCTHU O6yan-OHII/IXC$[ 110 peaﬂmam/m HpI/IHHTI)IX B O6IH€CTBC
LIEHHOCTEH, B TOM YHUCJIC B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMS

OCO3HaHUS O0YYaIOIUMUCS CBOUX KOHCTUTYLHMOHHBIX MpaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U
IIPABOIIOPSIIKY;

MPEJICTABICHUS O COIUATBHBIX HOPMaX M MpaBUIaX MEKIUYHOCTHBIX OTHOILIECHHUH B KOJIIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW AESITEIbHOCTU MPHU CO3JaHUM YUYE€OHBIX IMPOEKTOB, PEIICHUN
yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHHMMAaTh M NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apryMEHThl JIPYruX IpH
aHaJIM3€e Pa3IUYHbIX BUJIOB YU€OHOU e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HaCIEIHI0 OT€YECTBEHHON XUMUU;

yBa)KeHI/IH K HpOHCCCY TBOp'—IeCTBa B O6.]'IaCTI/I TeOpI/II/I nu HpaKTI/I‘—IeCKOFO HpI/IMeHeHI/ISI XUMMHWU,
OCO3HAaHUS TOTO, YTO JOCTMDKCHHUS HAyKU €CTh pe3ylbTaT IJIUTENbHBIX HAOMIOJEHUH, KpPOMOTIMBBIX
3KCHepI/IMeHTaJ'H)HI)IX IIOHNCKOB, IIOCTOSITHHOI'O prna y‘IéHLIX 158 HpaKTI/IKOB;

WHTEpeca M TO3HABATEIbHBIX MOTHMBOB B TOMYYEHUH M MOCIEAYIONIEM aHalu3e WH(OpMALUUA O
Hepe]IOBBIX JOCTHMKCHUAX COBpeMeHHOﬁ OTe‘IeCTBeHHOI\/II XUMHU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HpaBCTBeHHOFO CO3HaHMHs, DO TUYCCKOI'O IMOBCACHNAA,

CIIOCOOHOCTHU OIICHHUBATh CUTYyaIlUH, CBSI3aHHBIC c XUMHYECKUMHU SIBIICHUSIMU,
U IPUHAMATh OCO3HAHHBIE PELICHUs], ODUEHTHUPYACH HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTHU OIEHUBATh CBOE MOBEICHUE U MOCTYIIKH CBOMX TOBApPHUIIEH C MO3UIUI HPABCTBEHHBIX U
HpaBOBBIX HOpM 1 OCO3HAHUC HOCHC}ICTBI/Iﬁ OTUX HOCTyl'IKOB;

4) popMHpPOBaAHNS KYJIHTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3/I0pPOBOTO U 0€30MacHOro 00pasa KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;



COOJIOICHHs TIPaBHJI OE301IaCHOTO OOpaIeHusl C BEIIECTBAMU B OBITY, TTOBCEAHEBHOM JKM3HU U B
TPYAOBOM JAEATEIBbHOCTH;

MOHMMAHUS IIEHHOCTH MpPaBWJI WHAMBHAYAJIBHOTO U KOJIJIEKTUBHOTO O€30MAacHOTO IOBEICHHS B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TMOCJIECJCTBUI M HEMPUSATUS BPEAHBIX MPUBBIUEK (YIOTpeOIeHHs alKOrojsi, HApKOTHUKOB,
KYpEHHUs);

5) TPy10BOI0 BOCIIMTAHMS

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEIOBATEIBCKON IEATeIbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUJAX JIE€ATEIbHOCTH;

YCTaHOBKM HA aKTUBHOE YYacTHE B PEIICHUM MPAKTUYCCKUX 3aJa4 COLMATbHON HANpaBIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUYCCKOMY HM3YyUEHHUIO0 Mpodeccuil pa3arudHOTO poAa, B TOM YHCIE HA OCHOBE
IIPUMEHEHUS MTPEAMETHBIX 3HAHUMI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTataM TPYI0BOH JESITEIbHOCTH,

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHIUBUIYaTbHOW TPACKTOPUH 00pa3oBaHus, Oymyuieit
npodeccuu W pealn3alid COOCTBCHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XMUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH I1€JIeCO00Pa3HOro OTHOIICHHUS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MOHUMAaHHUA TJ00aIbHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, BIUSHUS SKOHOMHUECKHUX MPOIIECCOB
Ha COCTOSIHME MPUPOIHOM U COLUAIIBHOU CPEJIbI;

OCO3HAHUA HEOOXOAMMOCTH HCIOJB30BAHUSA JIOCTHIKEHUH XUMHUH Ui pEUIeHHs BOIPOCOB
palMoOHATBHOTO TPUPOIOIIOIH30BAHNS;

AKTHUBHOTO HENPUATHUS JEHCTBUM, NPUHOCSIIMX BpPEI OKpYXarolled NPUPOAHOW Cpene, yMEHHs
MIPOTHO3UPOBATh HEOJArONPHUATHBIE HSKOJOTHMUECKHE TOCIEACTBUS TMPEANPUHUMAEMBIX JCHCTBUUA U
peaoTBpaniaTh ux;

HaJUYHs PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUUECKONW KYJIBTYPBI, OINbITA IEATETbHOCTH
SKOJIOTUYECKOW HAIpaBJIE€HHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU B MIO3HABATEIbHOM, KOMMYHUKATUBHON
U COIMAIbHON MTPAKTUKE, CTOCOOHOCTH U YMEHHUS aKTUBHO MPOTHUBOCTOSTH UACOIOTUH XeMO(DoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOopMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
00IIECTBEHHON IPAKTHUKH;

MOHUMAaHUs CHeNU(DUKN XUMHUM KaK HAyKH, OCO3HaHUs €€ posid B (POPMUPOBAHUU PAIIMOHATIHEHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU IIETIOCTHOTO MpeJICTaBiIeHHUs] 00 OKpYKaIIeM MHUPE KaK O E€IUHCTBE
MPUPOJLI M YENIOBEKA, B TMO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEW M PEIIeHHWU MPOOJIeM COXpPaHECHHs
MPUPOJTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUH JIJIs1 COBPEMEHHOM ITUBUIIN3AINH: B €€ TYMaHUCTUIECKOMN
HATPaBIEHHOCTH ¥ BAKHOU POJIM B CO3JaHUM HOBOW 0a3bl MATEpUANBHOMN KYIbTYPBI, pEIICHUH TTI00aTBHBIX
po0JieM YyCTOHYMBOTO Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKON, MUIIEBON U SKOJIOTHUECKOMN
0€30MacHOCTH, B Pa3BUTUU MEIUIUHBI, OOECIEYCHHH YCJIOBHH YCIEIIHOTO TPyAa M DKOJIOTHYECKU
KOM(OPTHOM JKU3HU KKIOTO WieHa 00IecTBa;

€CTECTBEHHO-HAYUYHOM T'PaMOTHOCTH: MOHUMAHMs CYHIHOCTH METOJOB MO3HAHUs, UCHOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJh30BaTh IMOJydaeMble 3HAHWS I aHaln3a U OOBSCHEHUS
SIBJICHUW OKPYKAIOIIETO MHpa M TPOUCXOISIIINX B HEM H3MEHEHUH, YMEHHs JelaTh OO0OCHOBaHHBIC
3aKJTIOYEHUS Ha OCHOBE HAYYHBIX (DaKTOB M WMEIOIIMXCA JTAHHBIX C IEJNbI0 TOJYYCHHS JTOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO HCTIOB30BaTh XMMHUECKHUE 3HAHUS JUTSI PEIICHUS TIPOOJIEM B pEaTbHBIX
JKU3HEHHBIX CUTYAILUIX;

MHTEpeca K MO3HAHUIO U HUCCIIE0BATENbCKOMN JAESTENIBHOCTH;

TOTOBHOCTU M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;



WHTEpeca K 0COOEHHOCTSIM TPYJa B pa3IudHbIX chepax mpodhecCHoOHATBHOU IeATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS Y4eOHOTO TIpeaMeTa « XUMHUsS» Ha YPOBHE CpPeTHEro 00IIiero
00pa3zoBaHMs BKIIIOYAIOT:

3HaYMMble  JUII  (DOPMHUPOBAHHMS ~ MHPOBO33PEHHSI  OOy4arOIIUXCS  MEKIAMCIUIUIMHAPHBIC
(MexmpenMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOIIME LEIOCTHOCTh HAYYHOW KapTUHBI MHpa M
cnenn(UKy METOZOB IO3HAHUs, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwisi, BEIIECTBO, YHEPIHS,
SIBJICHUE, TIPOIeCC, CUCTeMa, HAy4yHbId (DaKT, MPHUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHKe, HAOIOICHIE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJbHble y4yeOHbIE JeWcTBUSA (IIO3HABaTENbHbIE, KOMMYHHUKATHBHbBIE, PpETrYJISTHUBHBIE),
oOecrieunBaromue (GopmMupoBanue (YHKIMOHATBHOW TI'PAMOTHOCTH M COIMAIIBHOW KOMIICTCHIIMU
00yJaromuxcs;

CIOCOOHOCTh O0YYAKOIIUXCS UCTIOIB30BATh OCBOCHHBIC MEXIUCIUILTUHAPHBIC, MUPOBO33PCHUECKHUEC
3HaHMS U YHUBEpCAJIbHbIE YUEOHbIE IEHCTBUS B IO3HABATENILHOMN U COLIMAJILHOM MPaKTUKE.

MertanpeaMeTHbie  pe3yJbTaThl  OTPaXKalOT  OBJAJICHUE  YHHUBEPCAJIbHBIMH  YUCOHBIMH
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU WU PCTYJIATUBHBIMUA HeﬁCTBHﬂMH.

OBnaueHne YHUBEPCAJIbHBIMHA y‘lGﬁHbIMI/I NMo3HaBaTeJdbHbBIMU HEﬁCTBHHMH:

1) 6a30Bble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENLHO (POPMYITUPOBATEH U aKTyaIHU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPENIETIATh ENN JEeATeTbHOCTH, 3aj7aBas MapaMeTpbl U KPUTEPUH HMX JOCTUXKEHHUS, COOTHOCHUTH
pe3ynbTaThl AEATEIBHOCTH C MIOCTABJIEHHBIMU LEISIMU;

WCIIOJIH30BaTh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHHUS — BBIACIATH XapaKTEpPHBIC
MPU3HAKU TOHATUNA M YCTaHABIMBATh MX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS IS
00BsICHEHUS OTJENIbHBIX (DAaKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHaBIUBATh MPUYUHHO-CIICJICTBEHHBIE CBS3H MEXTY N3Y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCYXIeHUs (MHAYKTUBHBIC, NEAYKTUBHbBIE, IO aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTHU M IPOTUBOPEYUHSI B PACCMATPUBAEMBIX SBJIICHHX, (POPMYITUPOBATH BBIBOJIBI U 3aKJIIOUCHHS;

MPUMEHSTh B IMpoIlecce MO3HAHUS, MCIONb3yeMble B XUMUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJICINH,
peoOpa3oBhIBaTh MOJICNIbHBIE TPEJACTABICHUS — XHUMHYECKHW 3HAK (CMMBOJI) DJIEMEHTA, XMUMHYECKas
dbopMyna, ypaBHEHHE XUMUYECKONH PEAKIIMH — MPU PEIICHUU Y4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, TPUMEHSATh Ha3BaHHBIC MOJEIbHBIC TPEICTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIUM.

2) 0a30BbIe UCCJIE0BATEIbCKHUE 1eHCTBUS

BJIQJIETh OCHOBAMH METOJIOB HAYUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMii;

dbopMyIupOBaTh 1IN U 3aJa4l WCCIICIOBAHMS, WCIIONIH30BaTh TOCTABICHHBIE W CAMOCTOSATEIHLHO
c(hOopMyIHPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI /17151 JOPMHUPOBAHUS TUTIOTE3BI
M0 TIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHI;

BIIJIETh HABBIKAMU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M NIPOBEICHUS YUCHUUYECKUX IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHsI HAONIOAaTh 3a XOJIOM TMPOIECCa, CaMOCTOSITEIHHO IPOTHO3UPOBATH €T0
pe3ynbTaT, GOopMyIUpoBaTh OOOOIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO JOCTOBEPHOCTH pPE3yJIbTaTOB
HCCJICIOBAHMS, COCTABIIATh OOOCHOBAHHBINA OTYET O TIPOJICITAaHHOM paboTe;



NpUOOpPETaTh OMBIT YYEHHYECKOH MCCIIEOBATENBCKOW W TPOEKTHOH MEsITeNbHOCTH, HPOSIBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PpEIICHUS NPAKTUYECKUX 3ajad,
HNPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHUSI.

3) padora ¢ nngopMmanmeii:

OPHEHTHPOBATbCS B Pa3IUYHBIX HMCTOYHHMKAX HWH(pOpManuu (HAyYHO-NOMYJISApHAs JIUTEparypa
XUMHUYECKOTO COJIepKaHuUs, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHanu3upoBaTh WHPOPMALIUIO
pPa3NUUHBIX BUAOB M (GOPM TPEACTABICHUS, KPUTHYECKH OICHHUBATh €€ JOCTOBEPHOCTh U
HETPOTHUBOPEUUBOCTb;

(GopMyIHpPOBaTH 3aMPOCHl U NMPHUMEHITH PA3IMYHBIE METOJBI NPH MOUCKE M 0TOOpe MH(pOpMAaLUH,
HEOOXOMMOM ISl BBITOJTHEHUS y4eOHBIX 33/1a4 ONPEACIEHHOTO THIIA;

NpUOOPETaTh OIBIT UCTIONB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA U Pa3IUIHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSATENIFHO BBIOMpATh ONTUMAIbHYIO (OpMY IpeacTaBieHus] HHOPMAUH (CXEMBI, TpaduKy,
JarpaMMbl, TaOJIULBI, PUCYHKH U IPYTHE);

UCIIOJIb30BAaTh HAYYHBIA SI3bIK B KayecTBE CPEJCTBAa NpH paboTe ¢ XMMHUYECKOW HH(opManmei:
NPUMEHATh MEXIpeAMeTHbIe ((U3NYecKne M MaTeMaTW4ecKhe) 3HAaKM M CHMBOJIBI, (OPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBnaueHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU I[eﬁCTBHHMH:

3aJ1aBaTh BOIIPOCHI 10 CYILIECTBY o0cyxaaemMon TEMBI B X0JIe JHajaora
W/WIA TUCKYCCUU, BBICKA3bIBaTh UJeH, (POPMYIHUPOBATH CBOU MPEIOKEHUS] OTHOCUTENHFHO BBIMOTHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYNIaTh € MpE3EHTauueld pe3yJbTaTOB MO3HABATEIBHOM  JI€ATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBIMOJHEHUUW XUMHUYECKOTO DJKCIEPUMEHTA,
MPAKTHYECKON PabOTHI MO MCCIETOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peau3allii yueOHOro MPOeKTa u
dbopMyIupoBaTh BBIBOJIbI
MO0 pe3yabTaTaM MPOBEAEHHBIX UCCIETOBAHHMI MyTEM COTJIACOBAHUS MO3ULIMHI B X0JI€ 00CYXIeHUsI 1 0OMeHa
MHCHUSIMU.

OBJiajieHHe YHUBEPCAJIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENILHO IUIAHUPOBATh U OCYILECTBIISATh CBOIO [TO3HABATENIBHYIO JIEATEIILHOCTD, ONPEAess eé
LeNU U 33J]auyd, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh MpEAaraeMblii allrOpUTM
JEHCTBUI MPH BBIOJIHEHUU Y4YE€OHBIX M HCCIIEIOBATEeNIbCKUX 3ajad, BhIOMpaTh Haubosnee 3¢ eKTUBHBIN
CHoco0 MX peHIeHus C yu€TOM MOITY4YEHHUsI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUECKUX PEAKIINSX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpa)karoT:



c(hOpMUPOBAHHOCTH MIPEACTABICHUN O XUMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYUYHON KapTHUHBI
MUpA, POJIH XUMHUH B TIO3HAHUH SIBJICHUN IPUPOJIBL, B (DOPMUPOBAHUH MBIIICHHS U KYJIBTYPBI JINYHOCTH, €€
(YHKLIMOHAIBHON T'PaMOTHOCTH, HEOOXOJMMOHM JUIsl pelleHMs] NMPAKTHYECKHX 337ad M HKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpee;

BIQJICHAE CHUCTEMOM XHUMHUYECKUX 3HAHUM, KOTOPas BKIIOYACT: OCHOBOIOJATAIOIUE IOHSITHS
(XMMHUYECKHI ~ 2JIEeMEHT,  aTOM, OJJEKTpOHHAas  000JoYKa  aToMa, MOJIEKYJa,  BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKAs CBSA3b, CTPYKTYpHast popMyiia (pa3BEpHyTasi U COKpaIlEHHast), MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIepOIHBINA CKeNeT, (yHKIMOHAIbHAS TPYIINa, PaIuKal, H30MEpHUs,
M30MEPBI, TOMOJIOTUYECKUN PAZl, TOMOJIOIH, YIJIEBOJOPOBI, KHUCIOPOX M a30TCOIAEPIKAILIME COCIUHEHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI (T€opus
CTPOEHUs OpraHnYecKux BemecTB A. M. byTiiepoBa, 3aK0H COXpaHEHMsI MACChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3BIK XUMUHU; MUPOBO33PEHUECKNE 3HAHMS, JIe)KAILME B OCHOBE NOHUMAHHUS IPUYMHHOCTH
U CHUCTEMHOCTH XUMMUYECKHUX SIBJICHUH, (PaKTOJOIMUECKHE CBEJIECHHs O CBOWCTBAaX, COCTaBe, MOJYyYCHUH U
0€3011aCHOM HCIOJIB30BAHUN BAKHEHIITNX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOW JEATEIbHOCTH
YEIJI0BEKA;

c(OpMUPOBAHHOCTh YMEHMM BBISIBISATH XapaKTEpHbIE NPU3HAKW IOHSATHH, yCTaHaBIMBAaThb UX
B3aMMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOILNE IOHATHUS [TPU ONIMCAHUU COCTABAa, CTPOEHUS U NIPEBPAILIEHUI
OPraHUYEeCKUX COCTUHECHUM;

cOPMHPOBAHHOCTh ~ YMEHUH  HCHOJb30BAaTh XMMUYECKYH) CHUMBOJHMKY JUIS  COCTaBJICHMS
MOJICKYJSIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (OpPMYT OpraHMYECKHUX BEUIECTB U
YPaBHEHHUH XMMWMUYECKHX pEaKkLMi, W3rOTaBIMBaTb MOJEIN MOJEKYJ] OpPraHMYECKHUX BEILECTB I
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABIMBATH IPUHAIEKHOCTh U3YUSHHBIX OPIraHUYECKHUX BEIIECTB MO
UX COCTaBy M CTPOCHHUIO K OIpPENeJEHHOMY KIaccy/Tpymnme COCIUHEHUH (YTrIIeBOIOPOJIBI, KUCIOPOI U
a30Tco/epKalllue COCIUHEHUs, BBICOKOMOJIEKYISIDHbIE COCIMHEHMs), JaBaTh MM Ha3BaHUA 110
cucremarnueckor HomeHnknarype (IUPAC), a Takxke NpUBOAUTH TPUBUAIbHBIE HA3BaHUS OTIEIbHBIX
OpPraHUYECKUX BELIECTB (3TUJIEH, IPONMIIEH, alleTUJIeH, STUIICHTJIMKOJIb, INIMIEPUH, (heHo, (hopMalibeTu,
aleTalbJIeTU]l, MypaBbUHAasl KHCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEApUHOBAsl KUCIOTA,
IJII0K033, PPYKTO3a, Kpaxmall, LeJTI0103a, TIUINH);

c(OpMUPOBAHHOCTh YMEHUS OINPEAEATh BUABl XUMUYECKOW CBS3M B OPraHUYECKUX COCAMHEHUSAX
(oaMHaApHBIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHUSI TEOPUM CTPOCHMSI OPraHMYECKHUX BEIIECTB A.
M. BytnepoBa 111 OOBSICHEHUS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHMsI MaCChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMM XapakTepu30BaTh COCTaB, CTPOEHHUE, (U3MYECKHME U XUMHUYECKHUE
CBOMCTBa TUIIMYHBIX MPEJICTABUTENEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BELIeCTB (METaH, 3TaH, STHJIEH,
NpONWJICH, aleTwieH, OyranueH-1,3, MetunOyranueH-1,3, OeH307, METaHOJ], 3TAHOJ, STHIEHIJIMKOJIb,
[IIMLEpUH, (EHOJI, aleTajabJerul, MypaBbUHas U YKCYCHas KHUCJIOTHI, TJIOKO3a, Kpaxmal, LEeJUIi0J03a,
aMHHOYKCYCHasi KHCJIOTa), WUTIOCTPUPOBATh TE€HETHUYECKYI0 CBA3b MEXJAYy HHUMHU ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUi C HUCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHMS XapaKTepPH30BaTh HCTOYHHUKHM YIJIEBOJOPOJHOIO ChIpbs (HE(TH,
MPUPOJIHBIN ra3, yrojib), CHOcoObl UX epepaboTKU U MPaKTUIECKOe MPUMEHEHNE MPOAYKTOB epepadoTKu;

c(OpPMHPOBAHHOCTh YMEHUI MPOBOAUTH BBIYUCICHHS [0 XUMUYECKUM YpaBHEHHIM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIEeCTBAa WM MPOAYKTAa PEaKIMU MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO u3 MCXOIHBIX BELIECTB
WM MIPOJYKTOB PEAKIUH);

c(OpMHPOBAHHOCTh YMEHUH BJIaJ€Th CUCTEMOM 3HAHUH 00 OCHOBHBIX METO/IaX HAYYHOTO IMO3HAHMA,
UCIIOJIb3YEMBIX B XHMHUHU MPU H3YYEHUU BEIIECTB M XUMHUYECKUX SBIIEHUN (HaONIIO/IeHUE, M3MEpPEHUE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE), UCII0JIB30BATH CUCTEMHBIE XMMUUECKHUE 3HAHMSI JUISl IPUHATHUS PELLICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEUICCTBAMM U UX IIPUMEHECHHUEM;



c(hOpMUPOBAHHOCTh YMEHHH COOJIIOAATh TpaBWjIa TOJB30BAHUS XHUMHYECKOW TOCYI0M U
1abopaTopHbIM O00OpYJOBaHHEM, a TakKXKe MpaBuia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMU 1O BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOJIHATh XMMHUYECKHI SKCIEPUMEHT (IIpEeBpaILCHUs
OpPraHMYECKUX BEILECTB MPU HArpeBaHHUH, MOJyYEHHE ITHIIEHA M M3YYCHHE €ro CBOMCTB, KaueCTBEHHBIC
peaKIi OPraHUYEeCKUX BEILIECTB, JCHATypaunus OCIKOB NMPH HArPEBAaHHUH, I[BETHHIC PEaKIMU OCIKOB) B
COOTBETCTBUHU C MpPaBHJIAMU TEXHHKHU OE30MACHOCTH MpU OOpaIIeHUH C BEIIECTBAMU U J1aOOPATOPHBIM
000pyIOBaHUEM, TPEACTABIATH PE3yJbTaThl XMMUYECKOIO SKCIEpUMEHTa B (hopMe 3alucCH ypaBHEHHUH
COOTBETCTBYIOIIUX peakluii U (OpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTUYECKH aHATM3HPOBATH XUMHUECKYIO HH(POPMAIIHIO, TOTYIaeMyIO
U3 pa3HbIX UICTOYHHUKOB (CpesicTBa MaccoBoi nHbopManuu, IHTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COOTIOIATh PABUIIA SKOJIOTUYECKH LIEIeCO00pa3HOTO MOBEICHUS B OBITY
U TPYAOBOI NEATEIbHOCTU B LIETSAX COXPAHEHHS CBOETO 3/JI0POBbSl M OKPYXKAIOLIEH MPUPOJHON CpEeIbl,
OCO3HaBaTh OMNACHOCTh BO3JCWUCTBUS HA >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEILECTB,
noHumas cmbici nokazatens [1JIK, mosicHsITh Ha mpuMepax crocoObl YMEHBIICHUS U MPEIOTBPALICHHS UX
BPEIHOTO BO3/ECHCTBUSI HA OPraHU3M YEJIOBEKa,

JUIsE 00YYaroIIUXCSl ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX IMO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUI;

JUTSL CIIETIBIX U CAOOBUSAIIMX OOYYAIOMIMXCS: YMEHHUE UCTOJIb30BaTh PEIbe(PHO-TOUCUHYIO CHCTEMY
o0o3nauenwmii JI. bpaiins st 3anucu XumMuaeckux Gopmy.

11 KUIIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHueckasi XuMus» OTpaXKaroT:

c(OPMHPOBAHHOCTb MPEJCTABICHUNA: O XUMHUECKONW COCTaBIISIONIEH eCTeCTBEHHO-HAYUYHOW KapTHHBI
MUpa, POJIM XUMHUHU B TIO3HAHUU SIBJIEHUN IPUPO/JIbI, B POPMUPOBAHUHU MBIIIEHUS U KYJIbTYPbI JINYHOCTH, €€
(YHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOJMMOHM JUIsl pelleHHs] MPAaKTHUYeCKHX 3a7ad M HKOJIOTHYECKU
000CHOBaHHOI'0 OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CPELE;

BIIQJICHUE CHUCTEMOM XHMMUYECKUX 3HAaHMM, KOTOpas BKIIIOYAET: OCHOBOIIOIATAIOIIME IOHATUS
(XMMUYECKHUI 3JIEMEHT, aTOM, M30TOIl, S-, P-, O- 3JIeKTpOHHbIC OpPOUTAIIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIPHBIA  00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCIEHMs, XUMHYECKas CBs3b
(KoBaJIeHTHasl, MOHHAs, METAJUIMYEeCcKas, BOJAOPOJHAs), KpUCTa/NIMYecKass PelETKa, TUIbl XUMHUYECKHUX
peakLuii, pacTBOP, OJJIEKTPOJIUTBI, HEIIEKTPOIUTHI, JJIEKTPOIUTUYECKAs AUCCOLMALNA, OKHUCIHUTEIb,
BOCCTaHOBUTEINb, CKOPOCTh XMUMHUYECKOM PEaKIMHM, XUMUYECKOE PAaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHs
JJIEKTPOJIMTUYECKON JucCoLManuy, nepuoaudeckui 3akon 1. M. MenneneeBa, 3aK0OH COXpaHEHUs MacChl
BEIIECTB, 3aKOH COXPaHEHMsI M MpPEBpAIICHMs] YHEPIHH NPU XUMHUYECKHX pEeaklMsix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHNU, JIEXKALIUE B OCHOBE IIOHMMaHUS IPUYUHHOCTH
U CUCTEMHOCTH XMMHUYECKUX SIBICHHUH, (DAKTOJIOTHUYECKHE CBEJIEHUs O CBOMCTBAaX, COCTaBe, MOJYUYEHUU U
0€3011aCHOM HCIOJIb30BAHNHU BAKHEUIIIMX HEOPTAaHUUECKUX BEILIECTB B OBITY M IPAKTUYECKOH eI TeTbHOCTH
YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHHMH BBISABIATH XapaKTEpHble IPHU3HAKK TOHATHH, YCTaHaBIMBAaTh UX
B3aUMOCBSI3b, UCIIOJI30BAaTh COOTBETCTBYIOIINE MOHATHUS NPU ONMCAHWHA HEOPraHUYECKUX BEIIECTB M UX
[IPEBPALLCHUI;

c(OpMHUPOBAHHOCTh YMEHHMM HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUJISl COCTaBieHHUS (opmyi
BEIIECTB M ypaBHEHUH XMMUYECKUX peaklui, cuctemarnuyeckyto HomeHknarypy (IUPAC) u tpuBuansHbie
HA3BaHUS OTJEJIbHBIX HEOPTaHWYECKUX BEIECTB (YrapHbIi ra3, yrJIeKUCIbIi ra3, aMMHuaK, raiméHasi u3BecTb,
HeraméHasi U3BeCTh, IUThEBAs COJa, TUPUT U IPYTHUE);

c(OPMHPOBAHHOCTb YMEHHH ONPEEIIATh BaJICHTHOCTh U CTENIEHb OKUCIIEHNUSI XUMHUECKUX 3JIEMEHTOB
B COEAMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKON CBsS3U (KOBAaJEHTHAasl, MOHHAs, METaJuINYyecKas,
BOJIOPOJIHAsI) B COEAMHEHUSX, THUN KPUCTAIMYECKONW pPEIETKH KOHKPETHOrO BellecTBa (aToMHasd,



MOJIEKYJIsSIpHAsi, MOHHAas, MeETalsIM4ecKas), XapaKTep Cpeasl B BOJHBIX pAacTBOpaxXx HEOPTaHMYECKUX
COCIUHCHMUI,

c(OpMHUPOBAHHOCTh YMEHMI YCTaHABJIMBATH MPUHAIJICKHOCTh HEOPraHMYECKHUX BEIIECTB MO MX
COCTaBY K ONPEICIEHHOMY KIIACCY/TPYIIE COCTUHEHUH (IIPOCThIC BEIIECTBA — METAIIBI U HEMETAJLIBI,
OKCH/Ibl, OCHOBaHHUsI, KUCIOTHI, aM(POTEPHBIE TUIAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI Tepuoaudeckoro 3akona [I. M. MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYIO0, O0bSICHUTEIBHYIO U IPOrHOCTHYECKYIO (DYHKIIUU;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE AaTOMOB XHWMHYECKUX
sneMeHTOoB 1-4 mnepuonoB Ilepuogumueckoit cuctembl xumudeckux osnemeHtoB JI. WM. Menneneena,
UCTIONIB3Ysl TIOHATHS «S-, P-, O-32JCKTPOHHBIC OpPOUTAINY, «IHEPIETUUYCCKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCIUHEHUI 1O MeproaM U rpynmnam
[Iepuoanueckoi cucteMsl XUMUYECKUX 3i1eMeHTOB /1. 1. Menneneesa;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOICTBa
HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKON CBSI3H MEXTY
HEOPraHMYECKMMU BEIIECTBAMHU C TIOMOIIbIO YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIU;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XUMUYECKUE PEAKIIMH TI0 PA3IMYHBIM TPU3HAKAM
(4uCILy M COCTaBy pearupyrollux BeIEeCTB, TEII0BOMY 3G (EKTy peakiiuu, U3MEHEHUIO CTEeTIeHEH OKUCIICHUS
AJIEMEHTOB, 0OPATUMOCTH PEAKITUH, YIACTHIO KaTaIn3aTopa);

c(OpMUPOBAHHOCTh YMEHHMM COCTaBJISTh YypPaBHEHUS pEaKUWd pa3jINuHbIX THUIIOB, MOJHBIE H
COKpaII¢HHbIC YPABHEHUS PEAKIIMi HOHHOTO OOMEHA, YUUTHIBAsK YCIOBHS, IPU KOTOPBIX 3TU PEAKIIUUA UIYT
JI0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHUUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH PaCKPBIBATh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil
MOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajaHca dTHX PEaKIvii;

c(OpPMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCHMOCTH CKOPOCTH XMMHUUYECKOM peakIny OT Pa3IMUHBIX
(GakTOpOB; XapaKTep CMEIICHHS XHMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3ICHCTBUSA
(mpuniun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMUUYECKHE TMIPOIIECCHI, JIekKAIIUE B OCHOBE
MPOMBINIIICHHOTO MOJIY4YEeHUs CEPHON KUCIOTHI, aMMHUaKa, a Takke c(hOpMHUPOBAHHOCTH MPEACTABICHHI 00
00IIMX HAYYHBIX MPUHIIUAIIAX U YKOJIOTHYECKUX MPOOIeMax XMMHUYECKOTO TIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYHUCICHHS C MCIIOJB30BAHUEM MOHSATHS «MAaccoBasi 10JIS
BEII[ECTBA B PACTBOPE», OOBEMHBIX OTHONICHHUI Ta30B MPU XUMUYECKUX PEAKIIUSIX, MACChl BEIIECTBA WU
00B€Ma Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJHOTO M3 YYaCTBYIOUIMX B
peaKIMu BEIIECTB, TEIUIOBOro A(derra peakiry Ha OCHOBE 3aKOHOB COXPaHEHHUs MacChl BEIIECTB,
MIPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh yYMEHHUH COOJIIOAATh TIpaBWja TOJIH30BAHUS XHMHYECKOM TIOCYIOM U
nabopaTopHBIM 00OpYJOBaHHEM, a TaKKe MpaBHiia OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSIMHU T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUU TIJIAHUPOBATh M BBIMOIHITH XUMUYECKHI SKCIEPUMEHT (pa3ioKeHUE
MEepPOKCHUa BOJAOPO/Ia B IPUCYTCTBUU KaTaJIU3aTOpa, OMPEIeTICHUE CPEAbl PACTBOPOB BEIIECTB C TTOMOIIHIO
YHHUBEPCATHHOTO UHANKATOPA, BIUSHUE PA3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMHUUECKON peaKlluu, peakiuu
MOHHOTO 00OMeHa, KaYeCTBEHHBIE PEaKINH Ha CyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUSI,
pEelIeHNE HKCIIEPUMEHTANIbHBIX 33]1a4 110 TeMaM «Metaibl» u «HemeTanbl») B COOTBETCTBUU C MPAaBUIIAMU
TEXHUKHU 0€30IacHOCTH MPHU OOpaIlleHUH C BEleCTBAaMH U J1a0OpaTOPHBIM 000pyA0BaHUEM, MIPEICTABIAThH
pe3ynbTaThl XUMHYECKOTO AIKCIEPUMEHTa B (hOpMe 3amucHu ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIHi U
(GbopMyIHUPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUIN KPUTUYECKH aHATH3UPOBATH XUMUYECKYI0 WH(OPMAIINIO, TIOTy4aeMyIO
U3 pa3HbIX HICTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYHUKaIUK, IHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHHI COOJIFOIATh ITPABUIIA SKOJIOTHYECKH IIeJIECO00Pa3HOT0 MOBEACHUS B OBITY
U TPYAOBOIl NEATEIbHOCTU B LIETSAX COXPAHEHHUS CBOETO 3J0POBbSI M OKpY’KaIOLIeH MPUPOIHON cpensbl,



OCO3HAaBaTh OMACHOCTh BO3JICWCTBHS HA KUBBIE OPraHU3MbI ONPENEIEHHBIX BEIIECTB, NMOHUMAs CMBICI
nokazarenst I[1/IK, mosicHaTh Ha mpumepax CrIocoObl YMEHBIICHHS W TPEAOTBPAIICHUS HX BPETHOTO
BO3/JCICTBUS HA OPraHU3M Y€JIOBEKa;

Ui 00yYaroIuXcs ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3[J0POBbS: YMEHHUE NMPHUMEHSATh 3HAHUS 00
OCHOBHBIX JIOCTYIIHBIX METO/IaX II03HAHUS BEUICCTB U XMMUYECKUX SIBJICHH;

JUISL CIIETIBIX U CIa0OBHIAMINX OOYUaIOMIMXCS: YMEHUE UCIOIB30BATh PElbe()HO-TOUCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins juist 3anucu xumuueckux Gopmy.
TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
No  HammeHoBaHue pa3iesioB U TEM MPOTPAMMBI KonnuectBo yacoB DJIEKTPOHHBIE
n/m Bcero Kontponbasie [Ipaktuueckue (wpoBsre)
paBoTbI paGOThL o0pa3oBaTebHbIe
pecypcsl
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH
1.1 Ilpeamer opranuueckoi xumuu. Teopus 3
CTPOEHUS OPraHMYECKUX COeAMHEHU A. M.
byrneposa
Wroro mo pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 TlpenenbHbBIE YTIIEBOAOPOIBI — ATKAHBI 2
2.2 HenpenenpHble YIIIEBOIOPOIBI: ANKEHBI, 6 1
aJIKaIUEeHBbI, ATKHUHbI
2.3 ApomaTHueckue yrieBoJ0pO bl 2
2.4 TlpuponHble HUCTOUHUKH yTIEBOIOPOIOB U UX 3 1
nepepaboTka
Hroro no paznery 13
Paznen 3. Kuciopoacoaepixamue opranndeckKue coeInHeHust
3.1 Cuuptel. ®enHon 3
3.2 Aunpnerunbl. KapooHOBbIe KHCTOTHL. CliOXHBIE 7 1
3hUpHI
3.3 VYrueBonsl 3 1
Hroro no pasneny 13
Pa3nea 4. Aszorcogepskanue OpraHu4ecKue coeJHHEeHHA
4.1 AmuHBL. AMUHOKHUCIOTHL. benku 3
Hroro no pasneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIE COeUHEHUSA
5.1 IInmactmaccel. Kayuyku. Bonokna 2
Hroro no paszneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 2 2
[MTPOI'PAMME
11 KJIACC
Ne HaumeHoBaHue pa3enoB U TeM KonuyectBo yacos OnexkTpoHHbIe (IU(POBLIE)
n/m IIpOrpaMMBl Bcero Konrponphneie IlpakTuueckue 00pa3oBaTebHBIC PECYPCHI
paboThI paboThI

Paszgen 1. Teoperuueckue 0CHOBbI XUMHH



Ne  HaummeHoBaHUe pa3zenoB U TEM

KonuuecTBo yacos DnexTpoHHbIE (UG POBEIE)

/I HIPOrpaMMBbI Bceero Konrponpneie IlpakTuueckue 00pa30BaTENLHEIC PECYPCEL

1.1 Crpoenue aToOMOB. 3
[Tepuoanueckuii 3aKOH U
[lepuoauueckas cucrema
XUMUYECKUX djiemeHToB /1. 1.

Meunneneena
1.2 Crpoenue BemecTsa. 4
MHuoroo6pasue BemecTB
1.3 Xumudeckue peakiuu 6
Wtoro mo paszneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Meramisl 6
2.2 Hemeraiibl 9
2.3 CBs3b HEOPTaHUUYECKUX U 2
OpPraHMYECKUX BEIECTB
Utoro no pazneny 17
Pa3gen 3. XuMus 4 :KU3Hb
3.1 XuM#us U KU3Hb 4
Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB 34
I10 ITPOT'PAMME

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KUIIACC

No Tema ypoka
n/m

1 Ilpenmer opraHu4ecKol XUMHH, €€
BO3HUKHOBEHHE, PA3BUTUE U 3HAYCHHUE

2  Teopus cTpoeHHs OPraHUYECKUX

coennHeHnit A. M. bytieposa, € OCHOBHBbIE

MMOJIOKEHUS
3 IIpencraBnenue o KiaccuUKaIK

opraHuveckux BemiecTB. HomeHkmaTypa

(CI/ICTCMaTI/IquKaﬂ) 1 TPUBHUAJIIBHBIC
Ha3BaHUA OPraHUYCCKUX BECIICCTB

4 AnKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKHUU Pl

5 MeraHn u 3TaH — npocTenime
MIPEACTABUTENM AIKAHOB

6  AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA

paboThl paboThI

1 1
1
1 1
2 3
KomnuecTtBo yacos [Hara OneKTpoHHbIE HU(POBBIE

Bcero KOHTp HpaKTI/I N3YUYCHUA O6pa3OBaTeJ'H>HBIe peCypChl

OJIbHBI YECKHUe
e  paboTel

pabor
bl

1 https://resh.edu.ru/subject/le
sson/6151/start/149993/

1

1

1 https://resh.edu.ru/subject/le
sson/6151/start/149993/

1

1 https://resh.edu.ru/subject/le

sson/6151/start/149993/


https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

n/a

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Tema ypoka

OTUieH U NPONUIEH — IpocTeiine
MIPEACTABUTENH AJIKCHOB

[Ipaktrueckas padota Ne 1. «Ilonyuenue
STUJICHA U U3YUYEHUE €0 CBOWCTBY

Anxanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. Iomyyenue
CUHTETUYECKOTO KayuyyKa 1 pe3UHbI

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTMYECKUH Psil. ALETHIIEH —
MIPOCTEUIINN NTPEACTAaBUTENb AIIKUHOB

Beruncnenus no ypaBHEHHUIO XUMHYECKON
peakuun

ApeHbl: 6eH301 U TOITY0I. TOKCHYHOCTD
apeHoB

I'enernueckas CBS3b YII€BOIOPOAOB,
MIPUHAJICKANTNX K Pa3JIMYHbIM KJlaccaM

[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:
MIPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:
MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
KonrtponsHas pabota no pasaeny
«YTII€BOIOPOABD)

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJI. BooponHas cBA3b
MHoOroaTroMHsle CIUPTHI: ITUIICHTIIUKOIIb U
TIIMLEPUH

®deHoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U
XMMHUYECKHE CBOICTBA, IPUMEHEHHE
Anbnerusl: popmManbaerua u
areTagbpJaeTuI. ANeTOH

OHOOCHOBHBIE TIPEIeTbHbIE KAPOOHOBHIE
KHUCJIOThI: MypaBbUHAas U YKCyCHast
[TpakTuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOUM KHUCIIOTBI»

CTeapI/IHOBaH M OJICMHOBAs1 KHUCJIOTHI, KaK
OpEACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCJIOT

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JeHCTBHUE

KoanuectBo yacos

Bcero Konrp Ipaxru H3YYCHHS 00pa30BaTENBHEIC PECYPChI
OJIbHBI 4ECKHUE

e
pabor
BI

DJEeKTpOHHBIEC IUPPOBBIE

https://resh.edu.ru/subject/le
sson/4775/start/150494/

https://resh.edu.ru/subject/le
sson/5727/start/150577/

https://resh.edu.ru/subject/le
sson/4769/start/150550/


https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

Ne Tema ypoka KonuuecTBo yacos Hara DneKTpoHHBIE U(POBBIE
n/m Beero Koutp ITpaxru U3Y4CHHs 00pa30BATEIBHBIC PECYPCHI
OJIbHBI YECKHE
e  paboThl
pabor
BI
25 CnoxxHble 23pHUPHI KaK TPOU3BOIHBIC 1
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB
26 Kupsl: TUApONIN3, TPUMEHEHHUE, 1 https://resh.edu.ru/subject/le
OMOJIOTHYECKast POJIb JKUPOB sson/5727/start/150577/
27 YrneBonpl: COCTaB, KJIacCU(UKAITHU. 1
Baxneiimune npeacraBuTeNu: TII0K03a,
bpykTO3a, caxaposa
28 Kpaxman u 11emoii03a Kak pupoIHbIe 1
MTOJINMEPBI
29 KonTtposbHas paboTa 1o pasueny 1 1
«Kucnopozacoaepxariue opraHu4ecKue
COCITUHEHUS
30 AMUHBI: METHJIAMHH U aHWJIAH 1
31 AMUHOKHCIIOTHI KaK aM(OTEpHbIE 1
OpPraHUYeCKUE COCTUHEHHMS, UX
ouosornyeckoe 3HaueHue. [lentuapt
32 Benku Kak MpUPOTHBIE 1
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS
33 OcHOBHbBIE TOHATUS XUMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
34 OCHOBHBIC METOJIbI CHHTE3a 1 https://resh.edu.ru/subject/le
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. sson/5727/start/150577/
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34 2 2
I[MTPOI'PAMME
11 KJIACC
Ne Tema ypoka KommuectBo yacos Jarta DNeKTpOHHBIE IIUPPOBHIC
n/m Beero  Kourpon Ilpaktnae M3YYCHHsS 00pa3soBaTe/bHBIC PECypChI
bHBIC CKue
paboTel  paboTHI
1 Xumuueckuit a7eMeHT. ATOM. 1 https://resh.edu.ru/subject/le

DneKkTpoHHas KOH(puUrypauus
aTOMOB

[Tepuonnueckuii 3aKOH U
Ilepnonuueckas cucrema
XUMHYECKUX djieMeHToB /I, M.
MenpeneeBa, UX CBS3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XUMHUYECKUX IIEMEHTOB U

sson/5727/start/150577/


https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/

n/a

10

11

12

13

Tema ypoxka

UX COCIMHEHUH I10 Tpyrnnam u
nepuoaaM. 3HaYCHHE
MEPUOINUECKOT0 3aKOHA U CUCTEMBI
XUMHUYECKUX djieMeHToB 1. 1.
MeneneeBa B pa3BUTUU HAYKU

Crpoenue BemiecTBa. XuMHUUYECKast
CBSI3b, €€ BUJIbI; MEXaHH3MbI
00pa30BaHMs KOBAJICHTHOU CBSI3H.
BomoponHas cBsi3b

BaneHTHOCTD.
DneKTpooTpUlaTeTbHOCTh. CTereHb
okucieHus. Bemecrsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
Wctnnurie u KOJIJIOUAHBIC
pactBopbl. MaccoBast 10715t
BEILIECTBA B PaCTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCAMHEHUMN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peaKurii B HEOPTaHUYECKOU U
OpraHUYECKON XUMHH. 3aKOH
COXpaHEHUs MACChI BEUIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS
SHEPTUU NPU XUMUYECKUX PEAKIUAX

Ckopoctb peakin. OOpaTuMble
peaknuu. XMMHUYECKOE pABHOBECHE

[IpaxTnueckas padora Ne 1.
«BnusHue pa3nuyHbIX (aKTOPOB HA
CKOpPOCTH XUMHYECKON PCaKInun»

DNeKTpOTUTHYECKAsT THUCCOIHAITHSI.
[ToHsTHE O BOIOPOAHOM TIOKa3aTeINe
(pH) pactBopa. Peakiuun nonHoro
obMeHa. ['uaponus opraHu4ecKux u
HCOPTraHNYCCKUX BCIICCTB

OKHUCINTENNEHO-BOCCTAHOBUTEIILHBIC
peakiuu. [lonsTie 00 anekTponuse
pacIIaBoB ¥ paCTBOPOB COJIEH

Kontponbras pabota mo pazaery
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUUN»

KoanuectBo yacos

Bcero

JlaTa

DJEeKTpOHHBIEC IUPPOBBIE

Kourpon Ipakruue M3YUCHHS 00pa3’oBaTeIbHBIC PECYPChI

bHBIE
paboThI

CKHE
paboThI

https://resh.edu.ru/subject/le
sson/4938/start/151107/


https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

n/a

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Tema ypoxka

MerTaminl, UX TOJIOKCHHE B
[Tepuonuueckoit cucreme
XUMHUYECKUX dieMeHToB /1. M.
Menaeneesa 1 0COOEHHOCTH
cTpoeHust atroMoB. O01Me
(hbU3MYEeCKre CBONCTBAa METAJIIIOB

CriaBsl METAJLIOB.
DIEKTPOXUMUYECKUN P
HapPsHDKCHUH METaJIJIOB

XUMUYeCKHe CBOMCTBA BaXKHEHIIINX
METaJIJIOB (HATpUM, KaJuii,
KaJIbIIMI, MarHU{, aTFOMAHHAN) U UX
COCIMHCHHI

XHUMUYECKUE CBOMCTBA XpOMa, MEAU
U UX COeIUHECHUN

XUMHYECKHE CBOMCTBA LIMHKA,
JKeJie3a U UX COCTMHEHUN

[IpaxTuueckas padora Ne 2.
"Pemenue skcriepuMeHTaIbHbBIX
3a1a4 o teme «Metauib"

Hewmeranibl, ux nmojoxxeHue B
IIepuonnueckoii cucreme
XUMHUYECKUX djieMeHToR /1. M.
MenzeneeBa 1 0COOEHHOCTH
CTPOEHHUSI aTOMOB

®u3nyeckue CBOMCTBA HEMETAJIIOB.
ANnoTponus HeMeTaIoB (Ha
MpUMEpPE KUCITOPOIa, CEPHI,
docdopa u yrnepona)

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cephl U UX COCTMHEHUI

XuMH4YecKre CBOMCTBA a30Ta,
docdopa u UX coeTMHEHUIA

XHUMHYECKHE CBOMCTBA yIIIepoaa,
KPEMHHUS U UX COETMHEHUIN

[IpumeneHne BaxKHEUIINX
HEMETAJUIOB U UX COCIMHEHUN

O0001IeHE U CHCTEMATH3AIUA
3HaHu# o Teme «Hemeramas.
Brruncnenus mo ypaBHEHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXHUMHYECKHUE PACUETHI

[TpakTuyeckast padora Ne 3.
«Pemienne 3KkcepuMEHTATBHBIX
3ajad4 1mo reme "Hemeramnsr"y

KoanuectBo yacos

Bcero

JlaTa

DJEeKTpOHHBIEC IUPPOBBIE

Kourpon Ipakruue M3YUCHHS 00pa3’oBaTeIbHBIC PECYPChI

bHBIE
paboThI

CKHE
paboThI

https://resh.edu.ru/subject/le
sson/3493/start/151213/


https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/

Ne Tema ypoxka KonunuectBo yacos [Hara DJEeKTpOHHBIEC IUPPOBBIE

n/m Beero  Konrtpon Ilpakruue U3YUCHHsS 00pa3soBaTelIbHBIC peCypChl
bHBIC CKHe
pabotbl  paboTHI
28 KoHnrpoispHas paboTa 1o TeMam 1 1 https://resh.edu.ru/subject/le
«Merautbiy» u «Hemeraib sson/5939/start/151320/
29 Heoprannuyeckue U OpraHMYeCKUe 1

kuciotel. Heoprannueckue u
OpPraHUYECKHUE OCHOBAHUS

30 AmdoTrepHbIC HEOPTAaHHYECKUE U 1
OpPraHUYECKUE COCTUHEHHUS.
I'eneTnueckas cBs3b
HEOPTaHMYECKUX M OPTaHUICCKHIX
BEIIIECTB

31 Poiab xuMuH B 00ecreyeHnu 1
IKOJIOTHYECKOH, SHEPreTHICCKON 1
MUIICBOM OE30IMaCHOCTH, Pa3BUTHH
M€EIULINHEL

32 IlpencraBneHust 06 0OIIMX HAYYHBIX 1
HPUHIUIAX TPOMBILIUICHHOTO
MOJYYCHHS BKHEHIINX BEIICCTB

33 YenoBek B MUpE BEIIECTB H 1
MaTepuaoB
34 Xumus u 310pOBbE YETIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
I[MPOTPAMME

MPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJILHOM
MMPOTPAMMBI

10 KJIACC
Kon . .
HDOBEDAEMOro IIpoBepsieMmble MpeIMeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTeIbLHOM
poBep NMPOrpaMMbl cpeiHero 0011ero 00pa3oBanus
pe3yjabTara
1 TeopeTuueckue OCHOBBI OPIraHUYECKON XUMUHI

ChopMHPOBAaHHOCTH TIPENCTABICHUN O XUMHYECKOH COCTABIIOMICH €CTeCTBCHHOHAYYHOM
KapTHUHBI MUpa, POJIM XMMHHU B MMO3HAHWM SBJICHUH TPUPOABI, B (DOPMUPOBAHUH MBIIUICHUS U
11 KyJIbTYpbl JMYHOCTH, €€ (PYHKIMOHANBHOW TPAMOTHOCTH, HEOOXOOUMOM Ui pEIICHUS
MPAaKTUYECKUX 3a7ad M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO H
MPUPOJHON cpefie

Brnanenue cucteMoi XMMHYECKHX 3HAHUM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIATAIONINE MOHSATHUS
(MoJeKyna, BaJEHTHOCTh, IEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIEHMS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAS MacCa, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, (QDyHKIIMOHAIbHAS TPYIIa, PaIu-
1.2 Kall, '30MEpHsi, U30MEPbI, TOMOJIOIMUECKUI Psill, TOMOJIOTH, YIJIEBOLOPO/IbI, KUCIOPOI- U a30TCO-
JepXKallue COeAMHEHUs,, OMOJOTMYECKH AaKTHUBHBbIE BelecTBa (YIJIEBOIbL, JKUPBI, OENKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COEAUHEHHS ); TEOPUH U 3aKOHBI
(Teoprsi XUMHUYECKOTO CTPOSHUS OpraHuveckux BemiectB A.M. ByriiepoBa), 3aKOHOMEPHOCTH,



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

Kox
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble npeIMeTHBIE pe3yJbTaThl 0CBOEHHSI OCHOBHOMH 00pa3oBaTeIbHOI
NMPOrpaMMbI cpeiHero 0o1ero o0pa3oBanus

CHMBOJIMYECKHH S3BIK XHUMUU, (baKTOHOTI/I‘{eCKI/IC CBCACHHUA O CBOﬁCTBaX, COCTaBE, IMOJTYYCHUHN U
0€30I1aCHOM HCITOIL30BAHMH BaKHEHIITNX HEOPraHMYCCKUX U OPIraHUYCCKUX BEIIECTB B 6I:ITy u
HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCJIIOBCKA

1.3

CchopMHpPOBaHHOCTE YMEHHH BBIBISATH XapaKTEpPHBIC NMPU3HAKH HNOHATUH, yCTAHABIMBATH UX
B3aMMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOILIME MOHATHS MPU OMHCAHUU COCTaBa, CTPOCHHS U
MIPEeBPAIICHNH OPraHUYeCKUX COeTMHEHHI

14

cOpMHUPOBAHHOCTE YMEHHH HCIIONB30BaTh XHMHUYECKYI0 CHMBOJHKY JUIS COCTaBICHHS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOH, COKpaIEHHOH) (OPMYII OPraHNYECKHX BEIIECTB
U ypaBHEHMH XUMHUECKHMX PEeaKLuil, N3roTaBIMBaTh MOJAEIU MOJEKYJ OPraHUYECKUX BEILECTB
JUISL WIUTFOCTPALMU MX XMMHUYECKOTO ¥ TPOCTPAHCTBEHHOIO CTPOEHHUS

1.5

ChopMHUPOBAaHHOCTh YMEHUI YCTAaHABIUBATH MPHHAIICKHOCTh M3YUYCHHBIX OPTaHHYECKHUX Be-
IIECTB 10 UX COCTaBY U CTPOCHHIO K OMpPEACIEHHOMY Kilaccy (IpyIIne) coequHeHMH (YTIIeBOI0-
POIBI, KHCIOPO U a30TCOAEPIKAIINE COEANHEHNS, BHICOKOMOJICKYIISIPHBIE COSIUHEHHS), 1aBaTh
¥M Ha3BaHUs 10 cuctemarndyeckoil HomeHknarype (IUPAC)

1.5

ChopMUPOBAaHHOCTh yMEHHUS ONPENENSATh BHUIBl XHMHYECKOH CBS3W B OPraHHYECKUX
COCITMHEHUSAX (OTMHAPHBIC ¥ KPATHBIC)

1.6

CdopMupoBaHHOCTH YMEHHSI TPUMEHSTh: TOJIOKEHUS TEOPUN CTPOCHUSI OPraHHUECKUX BEIISCTB
A.M. bytnepoBa miisi 00bSICHEHHSI 3aBUCHMOCTH CBOWCTB BEIECTB OT UX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHMsI MAacChl BEILIECTB

VYraesomopoasl. Kucnmopoaconepxamue U a30TCOACPIKAIlME OPraHUYECKHE COEAMHECHHS.
BrIcOKOMOJIEKYIISIpHBIE COETMHEHUS

2.1

ChopMHUPOBaHHOCTH YMEHHUH MPUBOAUTH TPUBUAIBHBIC HA3BaHUsI OTJCIBHBIX OPTaHUICCKUX Be-
HIECTB (3TUJICH, MPOMWIICH, AlETUIICH, STUICHIIIMKONb, TIHLIEpHH, (eHoi, (GopManbIeri,
aleTajbJeru], MypaBbUHAs KHCIIOTA, YKCYCHAs KHCIIOTA, OJICMHOBAas KUCIOTA, CTeapUHOBAs
KHCIIOTA, TIII0K03a, (PPYKTO3a, KpaxMaJ, HEeJJTF0I03a, TITUIHH)

2.2

ChopMHPOBAaHHOCTh YMEHHI XapaKTEPHU30BaTh COCTAB, CTPOEHHE, (DHU3UUCCKHE W XUMHUYECKHE
CBOMCTBA THIIMYHBIX [TPEACTABUTENEH Pa3IUUHBIX KIIACCOB OPraHMYECKHMX BEIIECTB (METaH, 3TaH,
STHUIIEH, MPOIWIICH, alleTWlIeH, OyTaauen-1,3, metuwnOyraauen-1,3, OeH307, METaHOJ, 3TaHOI,
STHJICHTIIUKOJIb, TIIUIIEPHH, (EHOI, alleTaabIEI U, MypaBbHHAS M YKCYCHAs KMCJIOTHI, TIIF0K03a,
Kpaxmall, [eJIII0J03a, aMUHOYKCYCHAs KHCJIOTa)

2.3

ChopMHEpOBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b MEXKIY TUITHYHBIMH TIPEI-
CTaBUTEISIMM PA3JIMYHBIX KJIACCOB OPraHMYECKHUX BELIECTB YPABHEHHUSMH COOTBETCTBYIOIIMX
XAUMHYECKUX PEaKIUi C UCTIOIB30BAHUEM CTPYKTYPHBIX (OpPMYIT

2.4

CdopMupoBaHHOCTH YMEHHUSI XapaKTEPH30BATh MCTOYHHKHU YTIIEBOAOPOAHOTO CHIPbs (HEPTBH,
MPUPOAHBIN Ta3, Yroib), cocoObl UX MepepaboTKU U NMPAKTUYECKOE NMPHUMEHEHHE MPOIYKTOB
nepepaboTKH

XuMHu4 U )Ku3Hb. PacuéTel

3.1

C(bOpMI/IpOBaHHOCTI) yMeHI/If/'I BJIaJACTh CHCTEMOM 3HaHUI 00 OCHOBHBIX MCTOJax HAYyYHOI'O IMO3Ha-
HUs, UCTIOJIB3YEMbBIX B XUMHU IIPU U3YUYCHUH BCUICCTB U XUMUYCCKUX SIBJICHHUI (Ha6.]'I}OZIeHI/I€,
HU3MEPECHUEC, DOKCTICPUMCHT, MO)ICHI/IpOBaHI/Ie), HCIIOJIB30BATh CUCTCMHBIC XUMHNYCCKHUE 3HAHUA 11
TIPUHATHUSA peLHeHI/Iﬁ B KOHKPETHBIX JXU3HCHHBIX CHUTyallUAX, CBA3AHHBIX C BCHICCTBAMH M HUX
NPUMCHCHUEM

3.2

CdopmupoBaHHOCTH yMEHUH COOITIOIATH TIPABHIIA MTOJI30BAHUS XUMHUYECKOH TIOCY 101 1 Tabopa-
TOPHBIM 00OpYIOBaHMEM, a TakkKe IpaBHja OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUAMU 110 BBITIOJTHCHUIO na6opaToprIx XUMHUYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCTH YMEHUH IIJIAHUPOBATH U BBITIOIHATH XUMUYECKHUN SKCIIEPUMEHT (TpeBpaliie-
HUS OPTaHWUYECKHX BEIIECTB MPH HATPEBAHWM, MOMYyUYCHUE 3TUJICHA W U3YYCHUE €r0 CBOWCTB,
KaueCTBCHHBIC DPEaKIIMA OPTaHWYECKHUX BEIIECTB, JCHATypalnus OENKOB MpH HarpeBaHUM,
[BETHbIC PEaKIHUU OCIKOB) B COOTBETCTBHH C TMpaBWJIAMH TEXHHKH O€30MacHOCTU MpH
oOpallleHMH ¢ BEIIeCTBAMH M JIA0OPAaTOPHBIM O0OPYIOBAHHEM; MPEICTABIATh PE3YJIbTAThI
XUMHYECKOTO JKCIIEPUMEHTa B ()OpME 3alMCH YPaBHEHUH COOTBETCTBYIOIIUX pEaKIUi H
(hopMynMpOBaTh BBIBOJIBI HA OCHOBE THUX PE3YJIbTATOB




Kox
MPOBEPSIEMOT0
pe3yJbTara

3.4

IIpoBepsieMble npeIMeTHBIE pe3yJbTaThl 0CBOEHHSI OCHOBHOMH 00pa3oBaTeIbHOI
NMPOrpaMMbI cpeiHero 0o1ero o0pa3oBanus

CdopMupoBaHHOCT, YMEHUI MPOBOAUTH BHIYMCICHUS MO XUMHYECKHUM YPaBHEHHUSAM (MaccChl,
00béMa, KOIMMYECTBA HMCXOMHOTO BEIIECTBA WM MPONYKTa PEaKIHH II0 H3BECTHBIM Macce,
00BEMY, KOJTHMYECTBY OJJHOTO U3 UCXOIHBIX BEUICCTB I MPOIYKTOB PEAKIINH)

3.5

CchopMHEPOBaHHOCTH YMEHHUH KPUTHUESCKH aHATU3UPOBATH XUMHIUECKYIO HH(POPMAIIHIO, TOTydae-
MYIO U3 pa3HBIX UCTOYHHKOB (CPEICTBA MacCOBOU HHMOpPMALUH, ceTh HTepHET U ApyrHe)

3.6

CdopMupoBaHHOCTH YMEHHI COOJIIOIATH TIPAaBHJIA DKOJOTUIECKH I1eJIeCO00Pa3HOTO IMOBEACHUS
B OBITY W TPYIOBOW [ESTEIBHOCTH B LENSX COXPAHEHHS CBOETO 3I0POBBbS U OKPYKaromen
MPUPOJIHON CPelbl, 0CO3HABATh OMIACHOCTh BO3JCHCTBUS HA YKUBBIC OPTaHU3MBI ONPeIeIEHHBIX
OpPTraHMYeCKHX BEIIECTB, MOHMMAas cMbica mokasatens I[IJIK (mpenenbHO —momycTumon
KOHIICHTPAIINH ), TOSCHSATH HA IPUMEPax CIIOCOObI YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPETHOTO

BO3JICHCTBHS Ha OpraHn3M 4€JIOBCKa

11 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsieMmble nMpeMeTHbIE pPe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTebLHOM
NMPOrpaMMbI CpeHero oo1ero o0pa3oBaHust

Teopernyeckue OCHOBbI XUMUU

11

Brnagenue cucremMoil XUMUYECKUX 3HAHUH, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAFOIINE MTOHATHS (XH-
MHYECKHI DJIECMEHT, aToM, 3JIEKTPOHHAs 000JI0YKa aroma, S-, p-, -3JeKTpoHHBIE OpOHTaIH
3JIEKTPOOTPULIATEBHOCTD,
XUMHYECKask CBA3b, MOJIb, MOJISIpHAS Macca, MOJISIPHBIA 00bEM, KPHCTAJUTHYECKAs PEIIETKa, THIIBI

aTOMOB, HOH, MOJIEKyJla, BaJICHTHOCTb, CTENEHh OKHUCIIEHUS,
XUMHUYECKUX PEaKIi (OKUCITUTETLHO-BOCCTAHOBUTEINLHEIE, DK30- U HJIOTEPMHUUYECKUE, PEAKIINH
HWOHHOTO OOMEHA), pacTBOp, SJICKTPOIHUTHI, HEIIEKTPOIUTHI, DIICKTPOIUTHUYCCKAS TUCCOLMALIHS,
OKHCIIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMUYECKOHN PEaKINK, XUMUIESCKOE PABHOBECHE ); TEOPUH
1 3aKOHBI (TEOPHS JIEKTPOIIUTHUYECKON auccormanuu, [lepuomuaeckmii 3akon JI.M. Menneneena,
3aKOH COXPaHEHHs MAacCChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHNA S3bIK XUMUH, (PaKTOJIOTHUYECKHE
CBEJICHUSI O CBOWMCTBAaX, COCTaBe, MOJy4YeHHMH W OE30MacHOM HWCIOJIb30BAHUH BAXKHEHIITHX

HCOPraHN4CCKNUX BEIICCTB B 6I>ITy n HpaKTI/I‘{eCKOﬁ JCATCIIBHOCTH YCJIOBCKA

1.2

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ BBIABJIATD XapaKTCPHBIC MPU3HAKU W B3aUMOCBA3b HU3YYCHHBIX
HOHHTHfI, NPUMCHATH COOTBETCTBYIOIIHE ITOHATHS IIPU OITMCAHUH CTPOCHHUA U CBOICTB HEOpraHu-
YCCKHMX BCIICCTB H HX HpeBpaH.[CHPIﬁ; BBISABJISAThL B3aHMOCBSI3b XHUMHYCCKHX 3HAHHUU

C NMOHATHAMHA N NPCACTABJICHHUAMHA APYTUX CCTCCTBCHHOHAYYHbBIX NPCAMETOB

1.3

Brnanenue 0CHOBHBIMM METOIaMU HAY4YHOTI'O MMO3HAaHUA BEIICCTB U XUMHUYCCKUX SIBJICHUI (Ha6J'IIO-
JCHUC, UBMEPCHHUE, DOKCIICPUMECHT, MOI[CJ'II/IpOBaHI/Ie)




Kox
MPOBEPSIEMOT0
pesyJjabTara

1.4

IIpoBepsieMmble npeIMeTHBIE pe3yJbTaThl 0CBOEHHS OCHOBHOMH 00pa3oBaTeIbHOI
NMPOrpaMMbl CpeHero oo1ero 00pa3oBaHusi

C(l)OpMI/IpOBaHHOCTB yMeHI/II>'I OIIPCACIIATh BAJICHTHOCTD U CTCIICHb OKUCJIICHUS XUMUWYCCKHUX DJIC-
MCHTOB B COCAMHCHUAX PA3JIMIHOIO COCTaBa, BUI XUMHYECKON CBS3U (KOBaJ’IeHTHaﬂ, HOHHasi,
MCTaJlJIMYCCKas, BOI[OpOI[HaSI) B COCAMHCHUAX, THIT KpPICTaJIHPI‘-IeCKOﬁ peHIéTKI/I KOHKPETHOT'O BC-
mecCTBa (aTOMHaH, MOJICKYJISIpHAsl, MOHHA4, MeTaJ'IJ'II/I‘ICCKaSI)

1.5

C(l)OpMI/IpOBaHHOCTB yMeHI/If;I OIpPCACIIATL  XapaKTEep Cpe€Abl B BOJAHBIX  pacTBOpax
HECOPIraHUNYCCKHUX COCHHHGHHﬁ

1.6

ChopMUpOBaHHOCTh yMEHHS KJIACCU(HUIMPOBATh XUMUYECKHE pEAKIUH 110 Pa3IUYHBIM
npu3HakaM (YUCITy W COCTaBy PEAarHpylIIUX BEIIeCTB, TEIUIOBOMY 3(QEKTy peakiuH,
M3MEHEHHUIO CTETICHEeH OKHCIICHUSI DJIEMEHTOB, O0PATUMOCTH PEaKILIUH, YYACTHIO KaTaln3aTopa)

1.7

ChopMIpOBaHHOCTE YMEHHI COCTABIATH YPAaBHEHUS PEaKIWH Pa3IHMIHBIX THIIOB, MOJHBIC U
COKpaI¢HHBIC YpaBHEHHS PEakIuii MOHHOTO OOMEHa, YUWTHIBas YCIOBHUS, MPU KOTOPBIX ITH
peaKiuy UAyT 10 KOHLA

1.8

ChopMIpOBaHHOCTE YMEHHH MPOBOIAWUTH PEAKIINH, MOATBEP>KAAOIINE KA4eCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MTyTEM HOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX pacTBOpax HEOPraHMYECKUX BEUIECTB

1.9

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ PacCKpbIBaTh CYIIHOCTb OKHUCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAK-
ui NOCPEACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3THX peaKuHﬁ

1.10

ChopMHpOBaHHOCTH YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakIuu OT pas-
JMYHBIX (PaKTOPOB

1.11

CdopMHUpOBaHHOCTH YMEHUH OOBSACHITH XapaKTep CMEIEHHs] XUMHUUYECKOTO PABHOBECHS B 3aBU-
CHUMOCTH OT BHelTHero Bozeictus (mpunum Jle HlaTtense)

OO01as 1 HeoOpraHWYecKast XUMHUS

2.1

ChopmMrpoBaHHOCTE YMEHHI pacKpbeIBaTh cMbIcH [leprommueckoro 3akona .. Menneneesa u
JEMOHCTPHUPOBATh €0 CHCTEMATH3UPYIONTYIO, 00BSICHUTEIbHYIO U IPOTHOCTHYECKYIO (DYHKITHH

2.2

CdopMHUPOBaHHOCTh YMEHHH XapaKTEPU30BATh JJEKTPOHHOE CTPOEHHE aTOMOB XHMHYECKHX
anemeHToB 1-4 nepuojioB [leprnonuveckoii cucteMbl xumMuieckux snemeHToB /.M. Menneneena,
UCIIOJIB3YsSI ITOHATHUS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAITNY, «IHEPTETHUECKHUE YPOBHU», OOBSICHSITE
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U X COEAMHEHUI IO IEpUOaM U
rpynnam Ilepuoandeckoit cucteMbl xumudeckux anemeHToB .M. Menaeneena

2.3

CchopMIpoBaHHOCTE YMEHUI XapaKTepru30BaTh (OMUCHIBATE) OOIINE XUMHUYECKHIE CBOWCTBA He-
OpraHMYECKUX BEIIECTB Pa3INUHBIX KJIACCOB, MOIATBEPXKAATh CYIIECTBOBAaHHME TI'€HETUYECKOMH
CBA3M MEXJY HEOPraHMYeCKMMM BEIIECTBAMH C IOMOIIbI0 YPaBHEHUH COOTBETCTBYIOILUX
XUMHUECKUX PEaKIHii

2.4

ChopMHPOBaHHOCTh YMEHHI YCTAHABIMBATE MPUHAICKHOCTh HEOPTAHWMYECKHUX BEIIECTB MO UX
COCTaBy K OMpEACNEHHOMY Kiaccy (TpyIe) COeANMHEHUU (MPOCThIe BEIIECTBA — METaUIbl U
HEMETAJUTBI, OKCHUJIbI, OCHOBAHHS, KUCJIOTHI, aM()OTepHBIE THUAPOKCHJIBI, COITH)

2.5

CdopMHUpPOBaHHOCTH YMEHHIA UCTIOIB30BATH XUMUYECKYIO CHMBOJIUKY ISl COCTABJICHUS (OPMYIT
BEIICCTB M YpaBHEHW XHMMHUYECKHX peakiuii, cucremarmueckyro HomeHknatypy (IUPAC)
Y TPUBUAIbHBIC Ha3BaHUsI OTJCIBHBIX HEOPTAHUYECKUX BEIIECTB (YrapHbIi ra3, yriIeKUCIIbId ras,
aMMUaK, raiméHasi i3BECTh, HeTalIEHas! H3BECTh, TUThEBAs COJA, TUPHUT U IPYTHE)

2.6

CdopMHPOBaHHOCTh YMEHHI XapaKTepPH30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
HEOPraHWYECKHUX BEILECTB Pa3IUYHbIX KJIACCOB, MOATBEPIKIATh CYLIECTBOBAHHE M€HETUUECKOM
CBA3M MEXIy HEOPraHWYEeCKMMHU BEIIECTBAMH C MOMOILBIO YpPaBHEHHH COOTBETCTBYIOLIHUX
XUMHUYECKUX PeaKIHii

2.7

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IUIAHUPOBATbL W BBIIIOJHATH XUMHUYECKUI OKCIICPUMEHT
(pa3n0>1<eHHe NNEpoKCHuaa BOAOpPOAa B TMPUCYTCTBUU KaTaJu3aTopa, OIPEACIICHHUE CPEAbI
PacTBOPOB BCHICCTB C INOMOLIBIO YHUBECPCAJIbHOTO MHAUKATOPA, BJIMAHUC PA3JITNYHBIX d)aKTOpOB




NpOBEPsIeMOro
pe3yiabTara

Kox

IIpoBepsieMmble npeIMeTHBIE pe3yJbTaThl 0CBOEHHS OCHOBHOMH 00pa3oBaTeIbHOI
NMPOrpaMMbl CpeHero oo1ero 00pa3oBaHusi

Ha CKOPOCTh XUMHYECKOH pEakIiH, PeaklUH HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMH Ha
cyibdar-, kapOOHAT- U XJIOPUI-aHHOHBI, HA KaTHOH aMMOHWUS, PEIICHUE YKCICPUMEHTAIBHBIX
3aga4 mo TtemaMm «Mertawibly U «HemeTaynb») B COOTBETCTBHM C IPABHJIAMH TEXHHKH
0e30MmacHOCTH P OOpaIleHUH C BEIIECTBAMH U 1a00paTOPHBIM 000PYIOBaHUEM; TIPEICTABIIATh
pe3yJabTaThl XUMHYECKOTO SKCIIEpUMEHTa B (OpME 3alKMCH YPAaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMYIMPOBATH BBIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB

2.8

CdopMHpPOBaHHOCTh YMEHHH COOIIOAATH MPaBUIIA ITOJIE30BAHUS XUMHYECKOU MOCYI0H U 1ab0-
paTopHBIM 00OpYIOBaHHEM, a TaK)Ke MpaBHja OOpalleHHs C BEIECTBAMH B COOTBETCTBUH C
WHCTPYKIMSIMH T10 BBIIOJIHECHUIO JJAOOPATOPHBIX XHMUYECKUX OIBITOB

2.9

ChopMUpOBaHHOCTh YMEHHUH XapaKTepHU30BaTh XMMHUYECKHE MPOLECCH, JIeKAIe B OCHOBE
MPOMBIIUIEHHOTO TOJYYEHUs] CEpPHOW KHCIOTHI, aMMHaka, a Takke C(OpMHUPOBaHHOCTb
NpeICTaBIeHUH 00 OOIIMX HAayYHBIX NPUHLUIAX M SKOJOTHYECKHX MPOoOIeMax XUMHYECKOTo
IPOU3BOJICTBA

XUMHUA U )KU3HB. PacuéThl

3.1

CdopMHPOBaHHOCTh TPEACTABICHHHA O XHUMHYECKOW COCTaBIISIFOINCH €CTeCTBEHHOHAYYHOM
KapTUHBI MHpPA, POJI XAMHUH B MO3HAHUH SBJICHUI MPHUPOILI, B POPMUPOBAHUH MBIIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHATBHOW TIPaMOTHOCTH, HEOOXOOUMOW MJisi peleHHs
MPAKTHYECKUX 3a7ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 30POBBIO U
MIPUPOIHOU CpeJie

3.2

ChopMHpOBaHHOCTH YMEHHM KPUTHYECKU aHATU3UPOBATh XUMHUYECKYIO HH(OpMAIHIO, TIOTyJae-
MYIO U3 pa3HbIX HCTOUYHHKOB (CPEJCTBA MACCOBOM KOMMYHHUKAIMH, ceTh MHTEpHET U apyrue)

3.3

Cc¢hopMHpOBaHHOCTh YMEHHH COOIIONATh MPaBHiIa SKOJIOTHIECKH IIEJIECO00Pa3HOT0 TOBEICHNUS
B OBITY W TPYyIOBOH NEATEIHHOCTH B IIEISAX COXPAHEHHUS CBOETO 3J0POBBS M OKpPYXKAIOIIEH
IPUPOJHON CPEbL

3.4

Oco3HaBaTh OMNACHOCTb BO3JCHCTBHSI HA KUBBIE OPraHU3MBbl ONPEAEIEHHBIX BEUIECTB, IOHUMAs
cmbici nokasaTesst [TIK, nosicHaTs Ha mpuMepax crocoObl yMEHBIICHUS U MPEIOTBPAILICHUS UX
BPEIHOI'0 BO3JEHCTBHS HA OPraHU3M UYEJIOBEKA

3.5

ChopMHpOBaHHOCTE YMEHHUI HMPOBOAUTH BBHIUUCICHHUS C MCIOIB30BAaHUEM IOHSATHUS «MacCOBas
JIOJISI BEILIECTBA B PAacTBOPE», OObEMHBIX OTHOLICHUI Ia30B MIPU XUMUYECKUX PEAKLUSIX, MACCHI
BEIIIECTBA WM 00bEMA ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIN 00BEMY OJTHOTO
M3 YYACTBYIOUIMX B PEAaKIUHM BEHICCTB, TEIUIOBOTO A(QeKTa peakiuu Ha OCHOBE 3aKOHOB
COXPAaHEHUs] MACChl BEIIECTB, IPEBPALICHHS] U COXPAaHEHHs] SHEPTHH

MHMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kopx

1

HpOBEPHEMbIﬁ 3JIEMEHT COACPKAHUSA

TeopeTnyeckrne OCHOBBI OPTaHUYECKON XUMUHU
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IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

[Ipenmer opranmyeckoil XxumMun: €€ BOSHUKHOBEHUE, Pa3BUTHE M 3HAYCHUE B MOTYICHUH HOBBIX BEIIECTB U
MarepuasioB. Teopusi CTpoeHus oprannyeckux coearHennii A.M. bytnepoBa, €€ OCHOBHBIE IMOJIOXKEHUS

1.2

CrtpykrypHBle (DOPMYIBI OPraHWYECKUX BEIIECTB. | OMONOTHs, M30Mepusi. XHMHUYECKas CBSI3b B
OpPTaHMYECKHX COCIWHECHUSX — ONMHAPHBIE WM KpaTHbIE cBs3W. [IpencraBieHme o KiacCH(pHUKAIIUH
OpPraHWYECKHX BEIECTB

1.3

HOMCHK.HaTypa OpPraHn4eCKux COEIMHEHUM (CI/ICTCMaTI/ILICCKaSI) U TPUBHUAJIBHBIC HA3BaAHUS BaXKHEMIITHX
HpeI[CTaBHTeHeﬁ KJIACCOB OPraHNYCCKNX BCIICCTB

Yrnesogopoasl

2.1

AJTKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHUH psifl. MeTaH 1 3TaH — MPOCTEHIINE TTPEICTABUTEIH AIKAHOB:
(U3MIECKIe N XUMHYECKIE CBOUCTBA (PEaKIINK 3aMEIICHIS ¥ TOPEHHS), HAXOXKICHHE B IIPHPOJIC, TOTyICHHUE
U IPIMEHEHUE

2.2

AJTIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUYECKUN Psifl. DTHUICH W MPOMIIIEH — MPOCTEUIITNE TPEACTABUTEIN
QJIIKeHOB: (hU3MYEeCKre U XUMHUYECKUE CBOMCTBA (pEeakiMy THAPUPOBAHUA, TaJIOTEHUPOBAHUS, TUAPATAIINH,
OKHCIICHUS U TIOJTMMEPHU3AINH), TOTY4YeHUE U TPUMEHEHHE

2.3

Anxaauensl: 6yTaguen-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEHIIMe XUMHUUECKUE CBOMCTBA (peaKIus
nonuMmepusannn). [lonydeHne CHHTETHYECKOTO KayuyKa U Pe3HHBI

2.4

AJIKHHBL: COCTaB M 0COOCHHOCTH CTpOCHMNA, TOMOJIOTHYECKUI pAaa. AnernieH — HpOCTeﬁMHﬁ npeaACTaBUTEIIb
AJIKMHOB: COCTaB, CTpPOCHHC, (1)I/I3PI‘{GCKI/IG U XUMHYECKHE CBOMCTBa (peaKHI/II/I TUAPUPOBAHUA,
TaJIOTCHUPOBAHUS, THApaTallnuu, FOpeHI/IH), TMOJIYYCHHUE U TPUMCHCHUC

2.5

Apenbl. beH3on: cocraB, cTpoeHHe, (PU3NYECKUE M XMMHUYECKHE CBOWCTBA (peakiMU TaJOreHUPOBAaHUS U
HUTPOBAaHUS), IOJyICHNE U IPUMEHEeHHE. ToIyort: cocTaB, cTpoeHne, (pr3ndecKrue 1 XMMUIEeCKHe CBOICTBA
(peakMy TAJOTEHUPOBAHWS W HHUTPOBAHWS), NONyUYeHHE U TPUMEHEHHE. TOKCHYHOCTH AapeHOB.
['eHeTnueckas CBsA3b MEXY YIIIEBOAOPOJAMH, IPUHAJIEKAIIUMHI K Pa3IMUHbIM KlaccaM

2.6

[IpupomHbIe MCTOYHHMKH YTIEeBOMOpONOB. [IpupomHblii Ta3 W momyTHbie HedTsaHbIe Ta3el. HedTh U e
npoucxoxkaenre. CrocoOsl mepepaboTKi HEPTH: MEeperoHKa, KPEeKUHT (TEPMUYCCKHHA, KaTaMTHICCKUi),
nuponus. I[poaykTel nepepaboTky He(TH, UX MIPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITy. KameHHSBI yromib
U IPOJYKTHI €ro nepepaboTKu

Kucnopozacoaepskartue opraHnuecKue COeTMHECHUS

3.1

[IpenenpHbIE OMHOATOMHEIE CIIUPTHL. METaHOI M ATaHON: CTPOCHHUE, (PU3UUECKIE U XUMHICCKHAE CBOMCTBA
(peakuuu ¢ aKTHBHBIMHM METaJJIaMM, IaJIOTEHOBOJIOPOJaMH, FOpeHHE), IpUMeHeHne. BonopoHblie cBsA3U
MEXIy MOJEKyJlaMH crnupToB. JleficTBHME MeTaHOoja M 3TaHOJa Ha OpPraHu3M dYejoBeka. MHOroaroMHble
CIMPTHIL. DTUICHITIMKOIb U IIIULIEPHUH: CTPOCHHUE, (PH3HMUECKUE K XUMHUECKHE CBOICTBA (B3aUMOAEHCTBHE CO
HIETIOYHBIMU METaJUIaMH, KaueCTBEHHAs peakius Ha MHOTOaTOMHBIE CIUPTHI). JleiicTBue Ha oOpraHusm
yesioBeka. [IpyMeHeHue NnepruHa 1 STUISHTJIMKOIS

3.2

®deHo: cTpoeHUe MOJIEKYJbl, (PU3HUECKUEe M XUMUYEeCKHe CBOicTBa. TokcuuHOCTh (heHoma. [IpumeHeHne
(denona

3.3

Anpneruapl U KeToHbl. DopManbJeru, aneTanbAeTHl: CTpoeHHe, GU3NYeCKHe U XUMHYECKHEe CBOHCTBA
(peakuuy OKHUCIICHUS U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEAKINH), IIOTYYCHUE W TPUMEHCHHE

3.4

OJHOOCHOBHBIE Tpe/eibHbIC KapOOHOBBIE KHUCIOTHL. MypaBbUHasT W YKCYCHasl KHCIOTBHI: CTPOCHHE,
¢u3nUecKre W XMMHUYECKUE CBOWCTBAa (CBOMCTBA, OOIIME I Kiacca KUCIOT, peaknus dTepudUKaIun),
moy4eHue u npuMeHenrne. CTeaprHOBAasI U OJEWHOBAST KUCIOTHI KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCIJI0T. Mbl1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOILIEE IEHCTBHE

3.5

CrnoxxHbie 3(hUpHl KaK MPOU3BOIHBIE KAPOOHOBEIX KHCIOT. I'maponu3 cioxHbIX 3¢upos. XKupsel. ['mapomnis
#upoB. [Ipumenenue xupo. bronoruyeckas posb JKUpoOB

3.6

VYTIeBOABL: COCTaB, KIAacCU(HUKANNS YIIIEBOIOB (MOHO-, TU- M TOJNHcaxapuiabl). ['TMroko3a — mpocTtedmmit
MOHOCaXapH/: 0COOCHHOCTH CTPOCHUS MOJICKYJIbI, PU3MUIECKUE U XUMUICSCKHE CBOUCTBA (B3aUMOICHCTBHE C
ruapokcuoM meau(Il), okucnenne aMMuadHbIM pacTBOpoM okcua cepedpa(l), BocctaHoBIeHUE, OpOKEHHE
TIIFOKO3bI), HAXOXK/IEHHE B TPUPOJIE, TPUMEHEHHUE, Orosornueckas posib. Dorocunres. Ppykrosa Kak H3o0Mep




Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

noko3bl. Kpaxman u nemnrono3a Kak mpuponaHble nosnumepbl. CTpoeHue Kpaxmala U LEJIHJIO3bI.
Du3nuecKrue 1 XMMHYECKHe CBOMCTBA KpaxMaia (THAPOIIN3, KAaUeCTBEHHAs PEAKIIUs C HOJOM)

A3oTcoaepIKaIne OpraHnIeCKUe COSAMHEHHUS

4.1

AMHIHOKHUCTIOTHL KakK aM(pOTepHBIE OpraHuueckue coenuHeHus. du3ndyeckne W XUMHUYECKHE CBOICTBA
AMHHOKHCIIOT (Ha mpuMepe rannnHa). bromornueckoe 3HadeHne aMIHOKHICIOT. [lentiast

4.2

Benku xak npupoaHble BBICOKOMOJIEKYJIIpHbIE coeluHeHMs. [lepBruyHas, BTopuyHas ¥ TpeTUYHAsA CTPYKTypa
6e1KoB. XMMUUECKIE CBOHCTBA OCNKOB: THAPONIN3, IEHATYPALHs], KAUCCTBCHHBIEC PEaKINY Ha OCIIKH

BricokoMoneKysipHble COeIMHEHNS

51

OCHOBHBIC MTOHATHS XUMHH BBICOKOMOJICKYJIAPHBIX COCIMHEHMI: MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BC€HO,
CTCIICHDb nojammepusanuu, CpeaHsA MOJICKYJIApHas mMacca. OcHOBHBIC MCTOBI CHUHTC3a
BBICOKOMOJICKYJIAPHBIX COC,[[I/IHGHI/Iﬁ — INOJIMMEPpHU3ALW U ITOJIMKOH ACHCAIIW

52

OKCIepUMEHTAIbHEIE METONBl W3YUCHHS BEIIECTB W WX INPEBpAIICHUA: O3HAKOMIICHHE C OOpa3mamu
MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KaydyKoB. IlojydeHHe CHHTETMYECKOro Kayuyyka U
pE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

TeOpeTI/I'-IeCKI/Ie OCHOBBI XUMHUH

11

XuUMHYECKAN DIIEMEHT. ATOM. SIIpo aToma, M30TOMBL. DIEKTPOHHAsT 000J0YKa. DHEPTETUIECKUE YPOBHH,
MOJYpOBHH. ATOMHBIE OpOUTaNH, S-, P-, d-37eMenThl. OCOOCHHOCTH pPACHPEACICHHs JJIEKTPOHOB IO
OpOUTAISIM B aTOMAaX JIEMEHTOB NEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHOUTYpAIHS aTOMOB

1.2

[Tepuonnueckuii 3akoH u llepmomnueckas cucrema xumudeckux snemeHTtoB J[.M. Menneneera. CBsizb
nepuoauyeckoro 3akoHa M Ilepuonmueckoill cuctembl xumuueckux snemeHtoB J[.M. Menneneesa c
COBPEMEHHOH TeopHel CTPOeHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHX AJIIEMEHTOB U
00pa3yeMbIX UMH MPOCTBIX M CIOXKHBIX BEIIECTB MO TPYMNIaM M MepHoAaM. 3HAYCHHE MEPUOJAUYECKOTO
3aKOHA B Pa3BUTHU HAYKH

1.3

Crtpoenue BemecTBa. XuMHUYeCKas CBsI3b. Bkl XUMHUECKOW CBsA3U (KOBaJIEHTHAS HETOJISIPHAS | MOJISIPHAS,
WOHHAs, MeTaJlIn4eckas ). IoHbI: KaTHOHBI U aHHOHBI. MeXaHn3MbI 00pa30BaHNs KOBAJICHTHONH XUMHYECKOH
cBs13U (OOMEHHBIN U JIOHOPHO-AKIIENTOPHBIN). BomopoHas cBsI3b

1.4

BanentHocTs. DneKkTpooTpuaTenbHOCTh. CTENeHb OKUCICHUS

1.5

BeniecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA. THIIBI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THUIIA KpUCTAIIMYECKOU pem€Tku. ITonsaTue
0 JucrepcHbIx cucreMax. McTuHHBIE U KoJuIoMIHbIE pacTBOpbl. MaccoBast /10J1s BEILIECTBA B pacTBOPE

1.6

Krnaccuduxanus HeopraHmdeckux coequHeHni. HoMeHKIaTypa HeOpraHHUECKHX BEIIECTB

1.7

Xumndeckas peakiys. Kiraccnguxarys XMMHUeCKNX peakiiii B HEOPraHMYECKOH W OpraHMYecKOd XMMHUH.
3aKoH COXpaHEHMs MACCHI BEIIECTB, 3aKOH COXPAHEHUS M TPEBPALICHNUS YHEPTUH IPH XUMHUECKHUX PEAKITHIX

1.8

CKOpOCTI) pCaKkuuu, €€ 3aBUCUMOCTb OT Pa3IMIHBIX (I)aKTOpOB

1.9

OOpatumble peaknnu. XHMHUUYECKOe paBHOBecwe. DaKTOpBI, BIUAIONMIME HAa COCTOSHHE XHMHUYIECKOTO
paBHoBecus. [Tpunnun Jle Ilatense

1.10

3JleKTpOJ'II/ITI/I'-ICCKa$I Jucconuanuys. CUWIBHEBIC U ClIa0bIe OJICKTPOJIMTHI. Cpez[a BOJHBIX paCTBOPOB BCHICCTB:
KucJjas, HCI\/'ITpaJ'IBHaSI, 1eao4Hasi. Peakiiuu HOoHHOTO oOMcHa




Kon IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS

111 OKHCIUTENBHO-BOCCTAHOBUTEIIbHbBIE PEAKIIUI

HeopraHquCKasi XUMUA

2.1 MenjgeneeBa M OCOOEHHOCTH CTPOEHHUS aTOMOB. Du3MYecKHEe CBONHCTBA HEMETAIIOB. AJLUIOTPONUS
HEMETAJUTIOB (Ha MpUMepe KUCIOpoa, cepsbl, pocdopa u yriepona)
XuMHYECKHE CBOMCTBA BYKHEHIIINX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a30Ta, Gpocdopa, yriaepoaa U KPEMHU)
2.2 U UX COeIWHEHMH (OKCHIOB, KHUCIOPOACOAEPIKAIIMX KUCIOT, BOAOPOAHBIX coenuHeHuit). [IpumeHenue
BKHEHIITNX HEMETAJUIOB U MX COCTMHEHUN
Meramnsl. [lonoxxenne meramoB B [lepuonnyeckoit cucreme xumuyeckux sineMeHToB JI.M1. Menneneesa.
2.3 OCOOEHHOCTH CTPOCHHS 3JICKTPOHHBIX O00NOUEK aTtoMOB MeTamioB. OOmue (U3NYECKUEe CBOWCTBA
MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUH Pl HAPSHKEHUH METAIITIOB
XUMHYECKHE CBOWCTBA BAXKHEUIITNX METAJUIOB (HATPHH, KaIH, KAIBIIWA, MarHuil, alFOMIUHAN, [IMHK, XPOM,
2.4 KeJe30, Mellb) ¥ uX coequHeHni. OOIIue croco0bl MOMyUYeHHs MeTalIoB. [IprMeHeHne MeTauioB B OBITY H
TEXHUKE
2.5 I'enernueckas cBA3b HEOPTaHUUECKUX BEILLECTB, NPUHAIEKAIIMX K Pa3IMYHBIM KaccaM
3 XUMUS ¥ KU3Hb
Poib xuMun B 00ECIIEYCHHWH 3KOJOTMUYECKOW, IHEPreTHUSCKOW W THIIEBOW 0OE30MacHOCTH, Pa3BUTHH
3.1 MeauIuHbL [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUUECKUX PEaKIIHid
[IpencraBienuss 06 OOIIMX HAyYHBIX NPUHIMIIAX MPOMBIIUIEHHOTO MOJNyYeHHs] Ba)KHEWUIIMX BEIIECTB.
UenoBek B MHUpE BEIIECTB W MaTEPUANIOB: Ba)KHEHIIME CTPOHUTEIbHBIE MaTepHajbl, KOHCTPYKLHOHHbIE
3.2 MaTepuanbl, KpacKH, CTEKJIO, KepaMHKa, MaTephalbl Ui JEKTPOHUKH, HAHOMATEePHAaJbl, OpraHUYeCcKHe
Y MUHEpaJIbHbIEC yI00pEeHUS
33 XuMus ¥ 310pOBbE YeIOBEKa: MPaBHJIIa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia 0e30MacHOro

WCTIOJIb30BAHMS MTPETapaToB OBITOBOW XMMHUU B TIOBCETHEBHOM KU3HU

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xuwmwus, 11 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AKImoHepHOe 0011eCTBO

«3maTenbCTBO <<HpOCB€HI€HI/I€)>

Hemeramner. Ilonoxenwe wHemetamnoB B Ilepuogmdeckoit cucteme Xumudeckux siementoB [[.J.




e Xwumus 10 knacce/ I'abpuensnO.C., Octpoymon U.I'., Ciaakos C.A., AKIHOHEPHOE 0OIIECTBO

"UznarensctBO "[IpocBsiienue"

METOANYECKHUE MATEPUAJIBI JIUISA YYUTEJIA
e ['abGpuensH, JIbicoBa: Xumus. 10 kiacc. ba3oBsriit ypoBeHs. [IpoBepouHbIe 1 KOHTPOJIBHBIC PAOOTHI.
Or'ocC

e Xumus.11 kiacc. KontponbpHble U IpoBepouyHbIe pabOTHI K yueOHUKY - ['abpuensna O.C. ba3oBsiii

YPOBECHB.



