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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1O XMMHHM Ha YpOBHE CpeaHEro ooOmero oOpa3oBaHUs pa3zpaboTaHa HA
ocHoBe ®PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
®denepanuny, Tpe0OBaHUA K pe3ysibTaTaM OCBOEGHHs  (enepanbHOl  oOpa3oBaTenbHOU
nporpamMmbl cpeanero obmero obpazoBanust (OOIT COO), mpencraBneHusix B degepanibHom
rocygapcTBeHHOM oOpaszoBatenbHOM craHaapre COO, c¢ yuérom KonHuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yIoLMX OCHOBHbIE 00pa30BaTelIbHbIE POTrPAMMBI, U OCHOBHBIX MOJIOXKEHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1OAXO0I0B K pa3pabOTKe HpOrpaMMbl MO XUMHH, K OIPEAEICHUI0 OOLIe
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PAa3BUTUS O0y4arOIIUXCs CPEACTBAMU y4yeOHOro Impeamera
«Xumus» st 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMIIM KOHLIENTYaJIbHBIC TTOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJIY4aeMoO€ BBIIYCKHUKaMU  00I1e00pa30BaTesIbHOM
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00y4arOLIMXCs Ha YPOBHE CPEIHEr o
o0uiero oOpazoBaHusl CpeACTBaAaMHM yd4eOHOro IpeaMera «XUMHUS», COJAEp)KaHUE U MOCTPOCHUE
KOTOPOI0 ONpeZeNeHbl B MporpaMMme IO XMMHUHM € Y4€TOM CHEUM(DUKM HAyKH XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ IPUHIUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyI0 poJib B COBPEMEHHOM
LIMBUJIM3AlMU, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOH BKJIaja B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIIIIEHHS, B CO3JaHUE LIEJIOCTHOIO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOPOe (GOpMUPYETCS B XUMUU
Ha OCHOBE MIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOEHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUSI.

TecHO B3aMMOAEWCTBYsS C JIpPYIMMHM €CTECTBEHHBIMH HayKaMH, XUMHS —cTajia
HEOTHEMJIEMON YacThbI0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. COBpeMEeHHass XMMMs Kak Hayka CO3HJaTellbHasl, Kak HaykKa
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MHUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/I0POBbSI.

B coorBercTBMM ¢ OOmMMH LENIMH W MPHUHLIUIAMH CpEIHEro oOuiero odpazoBaHMsA
conepkanue npeamera «Xumus» (10—-11 kimacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKM3Hb COLMYMa,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsitomiuMu  ipeaMeTa  «XUMHs» SIBISIFOTCSL 0a30Bble Kypchl — «OpraHudeckas
XUMUs» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKONW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHndyeckoil xumuu. @opMupoBaHUe JTaHHONW CUCTEMbI 3HAHUN
IpU W3YYEHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa conepxkanus KypcoB — «Opranndeckast xumus» u «O011as 1 HeopraHudeckas
XUMHUSA» chOpMUpOBaHA B MPOrpaMMe M0 XUMHM Ha OCHOBE CHCTEMHOIO IMOJX0/Aa K W3YUYEHUIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XWMHH BEIlecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUU BEILECTB.
Cenenust 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAOTCS B PAa3BUTHU — OT YIJIEBOIOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHnyeckoil XMMHUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMusi» 0a30BOro ypoBHS paccMaTpHUBaeTCs
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUECKUW MaTepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«OO0mas © HEeOpraHWYEeCKask XUMHUs» O0YJarOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATh
3HaYEHHE TMEePUOJNYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX M METOJOJIOTUYECKUX IO3ULUH,
riy0ke MOHATh HCTOPUYECKOe H3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 0oO0oOIIaromiei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nornonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JESITebHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAKEHHUS K IMPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUSCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U TPUMEHATh €€ NIl MMOTIOJHEHUS 3HAHWUN, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeamera «XuMuUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs (GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepUaIbHOE EAMHCTBO HEOPTAHUYIECCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIIEHHOCTh CBOHCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MIPUPOHBIX SIBJICHUI MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHI MEXTYy HOBBIMHU (aKTaMH U TEOPETUUYECKUMHU MPEIINOCHITKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH IKOJIOTUYECKUX MPoOIieM, a Takke MpodieM cOepexeHus
HYHEPTrEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasIoB.

B mane pemieHus 3amay BOCIUTAHUS, Pa3BUTHUS U CONHUANIM3AIMHU  OOYYaIOIIUXCS
MPUHATBIE MPOTPAaMMON IO XMMHH TOIXOJbI K OMPENENICHUIO COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAUCHME /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOJieM, IMONCKa, aHAJIU3a 1
o0paboTku uHPOpMAIUU, HEOOXOMUMBIX Il TPUOOpPETEHHs] OmNbITa MPAKTHUYECKOH U
MCCJIEI0BATENbCKOM IeATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTIO3HAHUU XUMUH.

B mpakTuke npenojiaBaHus XUMUU Kak Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TMIPU  ONPEICICHUH  COJEpKATEIHHOM
XapaKTePUCTUKU LEeJeHd H3Yy4YeHHs] MpeaMeTa HalpaBiICHUEM IEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO Tpu3HAETCS (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Hayku Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIMYECKOW TOYKM 3pEHHS TaKOW TMOIXOI K
ONpEJICTICHUIO LIeJIeH N3YUEHUS TPEIMETA SIBIISIETCS BIIOJIHE ONPaBJAaHHBIM.

CoriacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:

(bopMHUpPOBaHHE CHCTEMBbl XMMHUYECKUX 3HAHUN KaK Ba)KHEWIEH COCTABJISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHpAa, B OCHOBE KOTOPOM JIeKaT KIIOYEBBIE MOHATHS, (QyHIaMEHTaIbHbBIE
3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHUMAaHHE CYIIHOCTH



JOCTYITHBIX 0000IIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpHEH uX
pa3BUTHUS U CTAHOBJICHMUS,

dopmMupoBaHHE ¥ pa3BUTHE TMPEJICTABICHUH O HAYYHBIX METOJAX II03HAHMUSA BEIIECTB U
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XHMMHUYECKHX SIBJICHUH, HUMEIOIIMX MECTO B TPHUPOAE, B TMPAKTHUECKOW U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATENILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHHEM TIPaBUII O€30M1aCHOT0 OOpaIeHHs C BELIECTBAMH.

Hapsany ¢ aTuM, conepxareiabHas XapakTepPUCTHKA IeNei U 3a7a4 U3y4eHHs MpeIMeTa B
porpaMMme 1o XMMHUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B cHCTeMe cpeaHero ooOmiero obOpaszoBanusi. CerojHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJEp)KaHUS OO0ydeHus,
OPUCHTHPOBAHHOW Ha TMOATOTOBKY BBINYCKHHKA 00OLIe00pa30BaTeIbHONM  OpraHU3aIHH,
BJIQ/ICIOIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU U MPUMEHEHUS WX B PeabHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3ajau.

B cBs3um ¢ »TMM Tnpu U3ydeHHH TmpeaMera «XUMUS» JIOMUHHPYOIIee 3HAYCHHE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanTanusg  OOydaromMXcsi K  YCJIOBUSAM  JUHAMHUYHO  Pa3BHBAIOLIETOCS  MHUPA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIHOMY TMPHHATHIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dopMupoBaHue y OOy4YalOLIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLIUN),
UMEIOLINX YHUBEPCAIbHOE 3HaUCHUE JIJISl PA3TUYHBIX BUJOB JEATEIBHOCTU: PELICHUs TPOOIeM,
NOWCKa, aHamm3a ©U 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXKe I OLIEHKH C
MO3HIINN YKOJIOTHUECKON O€301MacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
0o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMHU ITOTPEOHOCTSIMH, UCTIONB30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpPMALIUKA XUMHUYECKOTO
COJICPKAHUS;

(dbopmMHpoBaHUeE U pa3BUTHE Y 00YUAIOIIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HaOJIOIaTEIEHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOyYarommuxcs YOSKAEHHOCTH B TyMaHHUCTHUYECKOW HAINpPaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH THo0aldbHBIX  MPOOJEeM  palloHaIbHOTO
IPUPOIONIONB30BAHNS, TIOMOJHEHNUS SHEPTeTUYECKUX DPECYpCOB W COXPAaHEHHS IPHPOTHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOJUMOCTH OEpEeKHOTO0 OTHOLIEHHMS K MPHUPOJIE U CBOEMY
3JI0POBBIO, & TAKXKE MPHOOPETEHUS OIBITA MCIIONB30BAaHUS TTONYUYECHHBIX 3HAHUHN /ISl TIPUHSTHS
TPaMOTHBIX PEIICHU B CUTYallUAX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOHOM 1utane cpemHero o0Imiero oopa3oBaHUs MpeaMeT «XHUMUsS» 0a30BOro0 ypOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-HaYUHbIE TPEIMETHI.

OOmiee 4nciio 4acoB, OTBENEHHBIX IS M3YUEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanus, cocraBiseT 68 gacoB: B 10 kmacce — 34 yaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Henemo).

COJAEPKXAHUE OBYYEHMUSA
10 KJIIACC
OPI'AHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH



[Ipenmer opraHMyeckol XWMUHU: €€ BO3HUKHOBEHHME, pA3BUTHE U  3HAUYCHUE
B ITOJIy4YEHUHU HOBBIX BELIECTB U MaTepHalIOB. Teoprs CTPOCHHUS OPraHUYECKUX COCOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIe MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omonorus, nzomepus. XuMUYECKass CBsI3b B OPraHUYECKUX COEAMHEHHUSX — OJMHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o ki1accuGpUKaUU OpraHuYecKuX BelecTB. HoMeHkaTypa opranndeckux
COCIMHEHUN (cHcTeMaTHdecKkas) M TpPUBHAIbHBbICE HA3BAaHUS BAXKHEWILIMX MIpeICTaBUTENICH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHHUE, TOMOJIOTMYECKMH psAA. MeraH M 3TaH — mpocTerime
NpPEJCTaBUTENIN AJIKAaHOB: (PU3MUECKHME M XHMHUYECKHE CBOMCTBA (pEakiuH 3aMeUICHUs |
TOpEHUs ), HAXOXKACHHUE B IPUPO/IE, OTyUSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIIEH U MPONWJIEH — IpocTeiiune
MPEJICTABUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIpATAIIUU, OKUCIICHHS U TIOJIMMEPHU3ALIUN ), TIOJTYUCHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHue, BaxKHEHWIIMEe XUMUYECKUE
cBoiicTBa (peakuus noaumepusanuu). [logydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psia. AneruneH -—
IPOCTEHIINIA MPEICTABUTENbh AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOJyYeHUE U IIPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJNy4YeHUE WM MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPOSaAnUs U HUMPOBAHUs), NOJYYEHUE U
npumenenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHueckass  CBSI3b  MEXIY  YIVIEBOJOPOJAMHU,
MIPUHAJISKALITIMHI K Pa3JIMYHBIM KJIaccaMm.

[TpupoaHble UCTOUYHUKU YTIIEBOAOPOAOB. [IpupoaHbIii ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedts u e& mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: NEPEeroHKa, KPEeKUHT
(TepMHUYeCKHiA, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nmepepaboTku HEDTH, UX MPUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yTroib ¥ MPOIYKTHI €ro nepepaboTKH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YUYEHHUs BEIIECTB U WX MPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJI YTJIEBOJAOPOJOB U TallOTEHOMPOM3BOAHBIX, IPOBEICHNE IPAKTHYECKONH pPabOoThI:
MIOJIy4EHHUE 3TUJICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bolunicnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIeCTBAa MM MPOAYKTAa pEaKlUMU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUS

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHOI W 3TaHON: CTPOEHHUE, (PU3MUECKHe U
XUMUYECKHE CBOMCTBA (peaklMH C aKTUBHBIMU METaJJIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHHUE),
IpuMeHeHne. BoiopogHbIie CBA3M MEXKy MOJIEKYJIAMH CIUPTOB. J[elicTBHE METaHOJIA U ATAHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHple CHUPTHL. ODTUJIEHTJIMKOIb M TIULEPUH: CTPOCHHE, (U3MUecKue U
XMMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEIOYHBIMU METAJUIAMH, KAYECTBEHHAs peaKI[us Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiullepUHa U
STUJICHTJTUKOJIS.

@®eHo: CTpOEHUE MOJIEKYNbl, (U3MYEeCKHMe M XHMHYECKHe CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.




Anpnerunsl U kemonvl. DopManbIerui, aneTaIbIETHI: CTPOCHUE, (QU3MUECKUEe W
XUMHYECKHE CBOMCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIMH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE Tpe/ebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAsl U YKCYCHAsi KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJlacca KUCIIOT, PEeaKIusl
stepudukanmuu), MoiydeHue u mpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIINX KapOOHOBBIX KUCIIOT. MblJa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MAPOTU3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus sxxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

YrneBoasl: cocTaB, KiIacCu(pUKaIMs yriaeBoJoB (MOHO-, TU- U moymcaxapusl). [moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruzapokcuaom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXJICHHE B TPHUPOJC,
pUMEHeHUe, buosornueckas poib. @otocuuTe3. pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemironosa kak npupojHbie nmoiaumepsl. CTpoeHUe Kpaxmalia U LeJUTFOJIO03bI.
OuznyuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

OKCIepUMEHTAILHBIE METObl M3YYEHUS BEIIECTB W MX MPEBPAILllEHUH: MpOBEAeHUE,
HaOJIOICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUcCIeHHe 3TaHoda okcuaoMm wmenu(Il)), MHOroaTOMHBIX
cnupToB (B3aumopeilicTBue ruuepuHa c rugpokcugom menu(ll)), anpaerunoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3aumopeicTBUe
KpaxMmajga C HOJOM), MPOBEACHUE MPAKTUUYECKOW padOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneble 3a1aum.

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozepikalie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(pOoTepHbIe OpraHnuecKue coennHenus. Ousndeckre u XUMHUECKHe
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe MHIMHA). buojormueckoe 3HaueHHE AMMHOKMCIIOT.
Ilentunasl.

benkm kak TPUpPOAHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBu4Has, BTOpHYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWMCTBa OETKOB: THUIPOIU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKCIepUMEHTAIbHBIE METOJIbl M3YYCHHsI BEUISCTB M WX MPEBPALICHUN: HAOMIOACHHE U
ONKCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEIKOB IpPH HArpeBaHWHU, I[IBETHBIC
peakiuu 6eIKoB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTHHEHUS

OcCHOBHBIE TOHATHS XHMHUU BBICOKOMOIIEKYISIPHBIX COETUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CpPEIHSAs MOJIeKyasipHass Mmacca. OCHOBHbIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEPHU3AIIHs U MOJIUKOHICHCAIIHS.

OKCcIlepUMEHTAbHBIE METOJIbI M3YYEHHs BEUIECTB M WX MPEBPAIICHUH: 03HAKOMJICHHE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeIMETHBIE CBS3H.

Peanmu3zanus MeXIpeIMETHBIX CBSI3el MpU M3ydyeHUW opraHudeckor xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSTHHA, TaK H
MOHSITHUM, SBISIONINXCS CUCTEMHBIMU JIJIS1 OTJICNBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBJICHWE, HAYYHBIH (aKkT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIAacCU(pHUKAIMs, MEPUOJAUYHOCTh, HAOIIOJACHNUE, HW3MEpEHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.




®usnka: MaTepus, SHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPI€TUYECKUI YPOBEHD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUE BETMUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: kinerka, opranusM, O6uocdepa, oOMEH BeLIECTB B OpraHusMme, (pOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/IbI, MIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: nNuuieBble NPOAYKThI, OCHOBBI PallMOHAIBHOI'O IIUTAHUS, MOIOILUE CPEACTBA,
JICKapPCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MATEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMUH

XuUMHUECKUH dneMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAsA 000JI0YKA.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, s-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuonmueckas cucremMa XHMHMYECKUX 3i1eMEHTOB /[l
U. MenneneeBa. CBs3p NEpUOIUYECKOr0 3akoHAa M Ileproguyeckoil CHUCTEMBI XMMMUYECKHUX
anemenToB JI. 1. MeHnzeneeBa ¢ COBpEMEHHOM TeOpHEH CTpOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CJIIOKHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKas CBA3b. Buabl XMMHUYECKOH CBs3M (KOBaJIEHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3smMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemniectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTve o qucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBas 10
BELIECTBA B paCTBOPE.

Knaccupukanus Heopranmyeckux coenuHeHuidl. HomeHkinarypa HeopraHMYeCKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckass peakuus. Kraccudukanus XUMHUECKMX peakiuii B HEOPraHUYeCKOW H
OpraHMYECcKON XMMUU. 3aKOH COXPAHEHHS] MACChl BELLIECTB, 3aKOH COXPAHEHUs U MpEeBpalleHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMblE peaKIUU.
XnMuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle HlaTense.

OnexTponuTtnyeckas aucconuanus. CunbHble W ciabble 37eKTposuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «[lepuoanyeckast cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3yueHue
Mojiesei KPUCTAIITNYECKIX PELETOK, HaOmroneHue
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKeHHE MEPOKCHIAa BOIOPOIA B
NPUCYTCTBUHM  KaTajlnW3aTopa, OINpeAesieHue Cpelbl pacTBOPOB BEIIECTB C  IOMOIIbIO
YHHUBEPCAJIBHOTO MHAMKATOpA, pEaKkM MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUYECKONH PabOThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUECKON peaKkIInm.

PacuérHeble 3a1a4u.

Pacuérbl o ypaBHEHHMSIM XUMUYECKUX pEaKLUi, B TOM YUCIIE TEPMOXUMHUUECKHE PAaCUEThI,
pacuéThl ¢ UCIIOJIB30BAaHUEM TOHATHUS «MACCOBAs A0S BEIIECTBAY.




Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoaudeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB. (DU3MUECKHE CBOWCTBA HEMETAJLIOB.
AJoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVWMUYECKUE CBOWCTBA BaXHEHINIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriaepojaa U KPEeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHEHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meramioB B [leppuogudeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. Oobuiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUHN DS HampsHKeHUH
METaJIOB.

XUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpUM, Kaiuii, KaJlbliMi, MarHuw,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

O6ume crocoObI moTyYeHHst MeTayuI0B. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCIIEPUMEHTAIbHbIE METO/bl M3YYEHMS] BEIIECTB W MX NPEBPAIICHUN: H3Yy4YCHHE
KOJUIEKIIMKU «MeTauibl U CIUIaBbl», OOpa3I[OB HEMETAJUIOB, PEIIEHHE HSKCIEePUMEHTATBHBIX
3aja4, HaONIOJIeHWEe U  ONHCAaHUE JICMOHCTPALMOHHBIX M  JAaOOPATOPHBIX  OMBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYed, KauyeCTBEHHBIE
peaKIuy Ha KAaTHOHBI METAJLIIOB).

PacuérHble 3a1auu.

Pacuétel maccel BemecTBa wium o0bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xumuu B 06ecrieyeHuu SKOI0TMUECKOM, SHEPreTHUYeCKON U MUIIEeBON 0€30MacHOCTH,
pa3BuUTUU MeAuIUHBL. [loHSATHE O Hay4YHBIX METOJax TIO3HaHUS BEIIECTB M XHUMHUYECKHX
pEeaKIuu.

[IpeacraBnenuss 00 OOUMX HAYYHBIX NPHUHIMIAX MPOMBIIUIEHHOTO IOJy4YeHUs
BAKHEUILNX BELIECTB.

UenoBek B MHpE BEIIECTB M MaTEpHAlOB: Ba)XHEWIIHWE CTPOUTEIBHBIE MaTepHAaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC YI0OPEHHUS.

XUMHUS U 370pOBbE YENOBEKA: IMpaBHJIa HUCIOJIb30BAHUA JIEKAPCTBEHHBIX IpENnaparos,
npaBuiia 0e30MmacHOro HCIIO0JTH30BaAHUS MpenaparoB OBITOBOM XUMUU
B [TIOBCETHEBHOMN KU3HH.

MeXnpeAMETHBIE CBSI3H.

Peanuzarus MeXnpeaMETHBIX CBA3€H MpU M3y4eHHUU OOIIEH M HEOpPraHU4eCKOH XMMHH B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHMH,
TaK W MOHATHH, SBJISIOUUXCS CUCTEMHBIMH JJIs1 OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IMKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HAyUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTb, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECCKUE BETUYHHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

TexHomorust: XUMHYECKasi TPOMBITIUIEHHOCTb, METaJUTYPTHUsl, IIPOU3BOJICTBO CTPOUTEIHHBIX
MaTepuaioB,  CEIbCKOXO3SMCTBEHHOE  IPOU3BOJCTBO, NUIEeBas  MPOMBILIUIEHHOCTbD,




(I)apMaLIGBTI/I‘ICCKaSI IMPOMBINIJICHHOCTD, MMPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraiosB, OJICKTPOHHAasA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

[DIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XWUMHUKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYPE JIHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE CpEIHEro oOmero o0pa3oBaHHS
BbIJICTICHBI CJIEYIOIINE COCTABIISIOLINE:

OCO3HAHHME OOYYAIOIIMMHCS POCCHMCKON TIpa)KIaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4he MOTUBAIMHU K 00YUCHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHHX YOEXKICHHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH NEATEIHLHOCTHU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HaJIUYue IPABOCO3HAHUS HKOJIOIMUYECKON KyJIbTYyphl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE TIAHBI.

JluyHOCTHBIE pe3yJbTaThl OCBOCHHS IpeAMeTa «XUMHUS» JIOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'yMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJI€aTaMH  POCCHICKOTO
rpaKAaHCKOro o00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLIMMH IIPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS NMpeAMETa «XHUMHUS» OTPakaloT cHOPMHUPOBAHHOCTh
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIMXCS IO pealu3anuu
IPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpakaaHCcKOro BOCHMTAHMSA:

OCO3HaHHA 00yYaIOUIMMUCS CBOMX KOHCTHUTYIL[MOHHBIX IIPAaB U O00SI3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUSI O COLMAIBHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTU IPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3a/1a4, BHITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CITOCOOHOCTH NMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI IPYTUX
MIPY aHAJIKM3€ Pa3IUYHBIX BUJIOB YUEOHOH 1€ATEeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPMYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMN
XUMUH;

YBaOXEHHUSI K TIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M T[I03HAaBATEIbHBIX MOTHBOB B TMIOJIYYEHHH U TOCIEIYIOIIEM aHalln3e
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH  OIICHMBATh CHUTYallid, CBS3aHHBIE C XUMHUYECKUMH  SIBICHUSIMH,
U NPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTUPYACh Ha MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE IOBEIEHHWE U TIOCTYNKH CBOMX TOBApUIIECH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUI ITHX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHWMAHUS I[IEHHOCTEW 370pOBOr0 M 0O€30macHoro ooOpasza >KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBui 0e30MacHOro0 OOpalieHHs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHON
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

MOHWMAHUS [IEHHOCTH TMPaBWJI WHIWBHIYaTbHOTO M KOJJICKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUS TOCJICICTBUNA W HENPHITHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHHS aIKOTOJI,
HapKOTHUKOB, KYpEHHUS);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCJIEIOBATEIbCKONW JIeATEIbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JACSATCILHOCTH,

YCTAaHOBKM Ha aKTMBHOE Y4YacTUE B PEIICHUU MPAKTUUYECKHX 3a7ad COIHAIbHOMN
HAIPABIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Mpodeccuil pa3audHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TPESIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJa U pe3yibTaTaM TPYAOBOHl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHIYaJTbHOW TPACKTOPUH OOpa3oBaHUS,
Oynyuieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH TIeJIECO00Pa3HOr0 OTHOIICHHS K MPUPOJIEC, KAK NCTOYHHUKY CYIIECTBOBAHHUS
JKM3HHU Ha 3eMIIc;

MOHUMAHHUS TI00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAHUS HEOOXOIUMOCTH UCTOJIB30BaAHUS JOCTHKCHUN XWUMHH ISl PEIICHUS BOIIPOCOB
paIoOHaIBHOTO MTPUPOIONOIB30BAHUS;

AKTUBHOTO HETPHUATHS JCUCTBUN, TPUHOCSIIUX BpeA OKPYKAIOMIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsATHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HAJIUYUS PA3BUTOTO DKOJOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKOW KYyIbTYphI, OIbBITA
JESTSIIBHOCTH  DKOJIOTMYCCKOW  HAMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HWMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOIOTHH XeMohoouw;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS

c()OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHWMAHUS CHEMUPUKA XUMHHA KaK HayKd, OCO3HaHWs e€ ponu B (HOPMHUPOBAHHH
paIoOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH [[EIOCTHOTO MPECTaBICHUS 00 OKpYKaroIIeM
MHUpE KaK O €JIMHCTBE MPHPOJIBI M YEIIOBEKa, B TMO3HAHWW TPHPOJIHBIX 3aKOHOMEPHOCTEH W
peleHrny IpodieM COXpaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M BAXKHON PONM B CO3/IaHUM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TIO0ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU  MEIUIINHBI,
00eCreYeHNH YCIOBHI YCIIETHOTO TPY/Aa M SKOJIOTHUSCKA KOM(POPTHOM KU3HU KaXKIOTO WIeHA
00111eCTBA;



€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: TOHHMMAHHUS CYIIHOCTH METOJOB IO3HAHMS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOyYaeMbIe 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIEro MHpa M MPOHCXOJAIMX B HEM H3MEHEHHH,
YMEHHUS JieiaTh 00OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C 1EJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHUS JUIsl PEIICHHS TpoOiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MMO3HAHUIO U UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW 1O XUMHUM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpeCa K OCOOEHHOCTSM Tpylda B pPa3Iu4HbIX cdepax MpodecCuoHaIbHON
JIeSATETbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeameTHble pe3yJbTaThl OCBOCHUSI Y4eOHOro mpenMera «XuMHUs» Ha YpOBHE
cpemHero odmiero oOpa3oBaHus BKIIOYAKOT:

3HaUYMMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKTUCITUTUINHAPHBIC
(MeXmpeaIMeTHbIE) O0IIeHAYYHbIE TTOHSTHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crieruUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0IeHNEe, U3MEPEHUE, YKCIIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIC yueOHbIe JICUCTBUSA (mo3HaBaTeNbHEIE, KOMMYHUKaTUBHBIE,
peryisTuBHbIC), obecreunBaronye (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCs;

CIIOCOOHOCTh ~ OOYYAIOMIMXCSI ~ HCIOJIb30BAaTh  OCBOCHHBIE  MEXKIUCIMIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MetanpeaMeTHble pE3yNbTaThl OTPaXKAIOT OBJAJACHUE YHUBEPCAIBHBIMU Y4eOHBIMH
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMH JICUCTBUSMHU.

OByaieHHe YHHBEPCAJIbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a30Bble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENNbHO (OPMYIHpPOBaTh W AaKTyadU3UpPOBAaTh MPOOEeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeNeNsaTh LEeNU JACSITeNIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUM UX JOCTHIKEHHS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

WCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBILUIEHUS — BBLACIATH
XapakTepHbIE TPU3HAKKM TIOHATHH M yCTaHaBIWMBAaTh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHATUS JUIsI OObSICHEHUS OTJENbHBIX (DAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUU I KITACCH(PUKAIINK BEIIECTB M XUMHUECKUX PEAKIIHiA;

YCTaHaBIMBATh IPUYUHHO-CIIECACTBEHHBIE CBSA3H MEXIY N3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyXIeHMUs (MHIYKTUBHBIE, JACAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pAaCCMATPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BBIBOJIBI U 3aKJTIOUEHUS;

MPUMEHSTh B TpOIlecce MO3HAHMSI, UCTIOIb3YeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIIH, TTPe0o0Pa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJIEMEHTA,
XuMudeckas (opMyna, ypaBHEHHE XHUMHUYECKON peakiuu — TpU PEIIeHuHd Y4eOHBIX
MO3HABATENIPHBIX W TMPAKTHUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTABICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

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



dopmynupoBaTh IEMM M 3aJa4d  UCCIICAOBAHUS, WCIOIb30BaTh IOCTaBICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HAaBBIKAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEICHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
POrHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopManmu (HAy4HO-TIOMYJIApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IMYHBIX BHUIOB M (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMynupoBaTh 3alpoCchl U INPUMEHATH pPA3IUYHbIE METOJbl IPU IOUCKE U OTOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

IpUOOpETaTh ONBIT UCHOIb30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpezpcTaBieHus nHpopManuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIOIb30BaTh HAYYHBIM S3BIK B KAauyeCTBE CpEICTBA MpH paboTe ¢ XUMHYECKOU
uH(poOpMallieli: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISIIHOCTH.

OsiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh  BOMNPOCHl MO  CYIIECTBY OOCyKJaemMod TemMbl B  XOJe JAMajora
W/WIIN TUCKYCCUH, BBICKAa3bIBaTh HJCH, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHHU I IPEATIOKEHHOM 3a/1a4;

BBICTYNIaTh C MpPE3CHTallUEl pe3ylbTaTOB MO3HABATEIBHOM JESATENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKOW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa U (dbopmynaMpoBaTh BBIBO/IbI
[0 pe3yJbTaTaM TMpPOBEAEHHBIX HCCIEJOBAaHUM MyTEM COIJIACOBAaHUS NO3UIMM B XoJe
o0cyxJeHusI 1 0OMEeHa MHEHUSIMU.

OsiaieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIbHOCTD,
onpezenss €€ UeNU U 3aJlayl, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npe/ularaéMblii alrOpUT™M JIEHCTBUH NpU BBIMOJHEHWH Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JESITEIbHOCTM Ha OCHOBE caMoaHalu3a M
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)KaroT:

c(OpPMHPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKOH COCTABJISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHH B TMO3HAHUU SIBJICHUU NMPUPOJBI, B (HOPMUPOBAHUM MBILUICHUS U
KYJbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOOUMOM [UIs pELICHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOJHOM CpeliE;



BJIQJICHUE CHUCTEMOM XMMMUYECKHX 3HAHHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarollne
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpallléHHas), MOJb, MOJSpHas Macca, MOJIAPHBIA O00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUSI OPraHUYECKUX
BemecTB  A. M. byriepoBa, 3aKkOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOIMUECKUE CBEIEHUS O CBOICTBaX,
COCTaBe, MOJyYeHUH U 0€301acCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAaKTHYECKOM EATENBHOCTH YEI0BEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBATH
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHS IIPH ONIMCAaHUM COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHHM HCIIOIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPraHUYECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKUX PEaKLMH, U3rOTABJINBATHE MOJEIN MOJIEKYJ OpPraHMYECKHX BELLECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh MPUHAUIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB 110 WX COCTaBYy M CTPOCHHIO K OIpPENeNEHHOMY KIACCy/TpyNIe COeIMHEHHUN
(YriaeBoJopozpbl, KHUCIOPOJ M a30TCOJAEpXKAlllde  COCIMHEHMs, BBICOKOMOJIEKYISIpHbIE
COEMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnueckoil Homenkiarype (IUPAC), a taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAHMUsS OTICJIBHBIX OPraHUYECKHUX BELIECTB (ITHJICH, HPOINMUJIEH,
alleTUJICH, STHJICHTJIHMKOIb, TIHLEPHUH, (eHoN, (OopMalbAeTH, aleTalbIeru], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIOKO3a, (PPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OPMHPOBAHHOCTE YMEHMS ONpPEIENATh BHUIbl XUMHMUYECKOW CBSI3M B OpPraHMYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI HPUMEHSTHh IOJOXKEHUS TEOPUU CTPOCHMS OPraHMYeCKUX
BeniecTB A. M. bytiiepoBa i 00BsICHEHHS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu30BaTh COCTaB, CTPOEHHE, (U3HUECKHEe U
XUMHYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJIEHIJINKOIb, TIUIEpUH, (EHOI, alleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHMKH YIJIEBOJOPOIHOIO ChIPbS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI HMX MEpepadOTKH U MPaKTUUYECKOE MPUMEHEHHE
IPOJYKTOB NEPepabOTKHU;

c(OpMUPOBAHHOCTh YMEHHMM NPOBOJAUTH BBIYMCIEHUS [0 XHUMHUYECKUM YPaBHEHHSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
macce, 00BEMY, KOJMYECTBY OJTHOTO u3 HCXOHBIX BEIIECTB
WJIH IPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJ€Th CUCTEMOW 3HAHWI 00 OCHOBHBIX METOJaX HAy4YHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHMX SIBJICHUI
(HaOmrofieHHe, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS JUIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHbIX
C BEIIECTBaMHU U X MPUMEHEHUEM;



c(OpPMHPOBAHHOCTh YMEHHH COOJIIOJaTh MpaBMIIa MOJIb30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh K BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallieHUsT OPraHMYECKUX BEIECTB MPU HArpEeBaHHUH, MOJYYCHHE ITHICHA U WU3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanusi OeJIKOoB Ipu
HArpeBaHUU, I[BETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTH
npu OoOpallleHUuHu C BEIIeCTBAMU U JJAOOPATOPHBIM O0OPYIO0BaHHEM, MPEJCTABIATH PE3YIbTAaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCh YPaBHCHHUN COOTBETCTBYIOIIUX PEAKIUN U
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI) HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanuu, UHTEpHET U APYrux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIOAaTh MpaBHJa SKOJIOTMYECKH LEIeco00pa3Horo
MOBE/IEHUA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEJISIX COXPAHEHHUS CBOETO 3[0POBBS U
OKpYKarollle MPUPOJHOM CpPEIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
ONpEENEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, noscHaTe Ha
npuMepax CrocoObl YMEHBIICHUSI M TIPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs OOY4YaIOIIMXCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYYAFOIIUXCS: YMEHHE UCIIOJIB30BATh PElbe(HO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUsT Kypca «OOmiass M HeOpraHuyeckas XUMUS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUI: O XHUMHUYECKOM COCTaBJISIONICH EeCTEeCTBEHHO-
HAay4YHOM KapTUHBI MHpA, POJIM XUMHH B IO3HAHWM SIBJICHHUH NPUPOIbI, B (popMUpOBaHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
peuieHusT TPaKTUYECKHX 3a/7ad M JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHCTEMOM XMMHWYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKHUCJICHHS, XHUMHUECKas CBs3b (KOBAJICHTHAs, HWOHHAs, MeETa/lIndeckas, BOJOPOIHAA),
KPUCTAJUIMYECKass  pEIIETKA, THUIbI XUMHYECKUX  PEaKIUi, pacTBOp, AJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKOW  peakIMh, XHUMHYECKOE€ paBHOBECHE); TEOPUHM H  3aKOHBI  (TeopHs
ANEKTPOJIUTUYECKON Aucconmanuu, nepuoauueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTHUU MPU XHUMUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXKalue B OCHOBE IMOHMMAaHUS TPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTonornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIHHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUM BBHISBIISATH XapaKTEPHbIE MPU3HAKU TOHATUH, YCTAaHABIMBATH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS IMPU OMHCAHUUA HEOPTaHUYECKHX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHYECKYI0 CHUMBOJHMKY JJII COCTABJICHHS
dbopMyn BEHIECTB W ypaBHEHUH XUMUYECKUX PEAKIUH, CHUCTEMAaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TtpuBHajbHBbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HETalml€éHash W3BECTh, NMUTHEBAs COAa, MUPUT U

Apyrue);



c(OpPMHPOBAHHOCTh YMEHUHN ONPENEeNATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XMMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIMYECKONH PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIIUBATH MPUHAICKHOCTh HEOPTraHUYECKUX BEIIECTB
0 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COeAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUH  PAaCKphIBaTh CMBICHT  TMepHOAMYecKoro 3akoHa [Jl.
U. MenneneeBa u JEMOHCTPUPOBATH €ro CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIbHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaTh JJIEKTPOHHOE CTPOEHHUE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos Ileproauueckoil cUCTEMbl XMMHUYECKHUX 3J€MEHTOB /l.
U. MenzerneeBa, MCHOJB3Ys TOHATHS «S-, P-, O-3J€KTPOHHBIC OPOUTAINY, «IHEPreTUUYCCKHUE
YPOBHHY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKUX 3JIEMEHTOB U HX
COeIMHEHUI 1o mepuojam u rpynnaMm llepuoanmdeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB [l
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) O0IIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKHX BEILIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UUIUPOBATH XUMHUYECKHE PEAKIUU 1O Pa3IU4HbIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUIOBOMY 3G (EeKTy peaxium,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, O0PaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTAaBJISITh YPABHEHUS pPEaKLUUN Pa3IMYHBIX TUIIOB, OJIHbIE
U COKpallEHHBbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TH
peaKkuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUI TPOBOJIUTH PEAKIUH, MOATBEP)KIAAOIINE KAaueCTBEHHBIH
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABAThb OIBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX paCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHMH pPacKpbIBaTh CYHIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii HOCPECTBOM COCTABICHMS IEKTPOHHOIO OajaHca 3TUX PeaKIHid;

c(OpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKIuu OT
pa3iaMuYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUUYECKHE MTPOLIECCHI, JIeKalllie B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
MpeJCTaBICHU 00 OOIMX HAy4YHBIX MPUHIHUIAX W SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HWCHOJIB30BAHUEM TMOHSITHS
«MaccoBasi 0Nl BEILECTBA B pAacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B NPU XUMHYECKHX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACCHI BEILECTB, IIPEBPAILCHUSA U COXPAaHEHUS DHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TPaBUiIa MOJH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TaK)Ke MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUU T[IJIAHUPOBATh M BBIMOIHATh XUMHYECKHA SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIEHUE CpeJibl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIuH, peakldd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHUE YKCIEPUMEHTAIBHBIX



3a7au no Temam «Metamie» U «Hemeramibl») B COOTBETCTBHM C MpaBUJIAMU TEXHUKH
06e30macHOCTH TP OOpaIICHUH C BEIIECTBAMH M JJa0OpaTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hOpMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peaxkuuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMAIIHIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYHMKAluu, WHTepHET u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMYECKU LEeIeco00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS U
OKpY’KaroIlled MPUPOJIHON Cpelibl, OCO3HABATh ONACHOCTh BO3JIEHCTBHS HA JKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIs OOY4YaIOUIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE MPUMEHSTh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CIIETIBIX M CITA00BUASAIIMX O0YJAIOIIUXCS: YMEHUE HCIIONIb30BaTh PENbe(hPHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaitns mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanmne KommyectBo yacos OCHOBHBIC BHJIBI JIESITEIILHOCTH DJIEKTPOHHBIE
n/m pa3liesioB U TEM Bcero | Kontpon | Ilpaktuue (mudpoBkIc)
MpOTrpaMMBbI BHBIE CKHE oOpa3oBarebHbIE
paboThI paboThI pecypcsl

Pasznea 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMUM

1.1 | Ilpenmer 3 PackppiBaTh CMBICI H3y4aeMbIX MOHATUH (BBISBIATh UX XapaKTEpHBIE
OpPraHUYECKON XUMHHU. IPU3HAKK), YCTAHABIUBATh UX B3aUMOCBS3b. [[pUMEHSTDH 1OJI0KEHUS
Teopus crpoeHus TEOpPUH CTPOCHMsI OopraHmyeckux BemiecTB A. M. byrtiepoBa mis
OpPraHMYECKHUX OOBSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa MU
coenquHeHuilt A. M. cTpoeHus. Mcnonb30BaTh XUMAYECKYIO CUMBOJIMKY JUISl COCTaBICHUS
Bbyrneposa MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON)

¢dopMyn opraHudeckux BemiecTB. Onpenensarts BUAbl XUMHUYECKOU
CBA3U (OJIMHApHBIE, KpaTHbIE) B OPraHUYECKUX COEAMHEHUSX.
PackpelBaTh  posib  OPraHMYECKOM  XMMHM B IIPHUPOJAE,
XapaKTepU30BaTh €€ 3HAYECHUE B XKU3HU YEJIOBEKA, WIIOCTPUPOBATH
CBA3b C JpyrumMu Haykamu. Halmiomate ©  omuchIBaTh
JIEMOHCTPAIIMOHHBIE OBITHI; TPOBOIUTH U ONMUCHIBATH J1a0OPATOPHBIE
OTBITHI U IPAKTHYECKHE PabOThI

Hroro no paszneny 3

Pa3nea 2. YraeBogopoasl

2.1 | llpenenbHbIe 2 PackpbIiBaTh CMBICI 3y4aeMbIX MOHATUH (BBISBIATH UX XapaKTEpHBIE
YIJIIEBOIOPOABI — IIPU3HAKM), YCTAHAaBIMBaTh WX  B3aUMOCBS3b, MHCIIOJIb30BATh
aJIKaHbl COOTBETCTBYIOILIME TOHATUS IPU OINUCAHUU COCTaBa, CTPOCHUS U

2.2 | HenpenenbHble 6 1 [IpEBpAILCHUI OpPraHUYECKUX  COEIMHEHHUH. Hcnonbe3oBate
YTI€BOIOPOABL: XUMHUYECKYI0 CHMBOJHUKY JUIS COCTaBJICHHS MOJIEKYJSIPHBIX H
AJIKEHBI, aJIKa/INEHBI, CTPYKTYPHBIX (pa3BEPHYTOM, COKPALIEHHON) (HOPMYT OpraHuYEeCKUX
AJIKUHBI BEIIECTB.  YCTaHABIMBATH  IPUHAUIEKHOCTH  BEHIECTB K

2.3 | ApoMaTHueckue 2 OINPEAEIEHHOMY KJacCy YIJIEBOJOPOJOB IO COCTaBYy M CTPOEHHIO,
YTJIEBOJOPOBI Ha3bIBaTh HUX TI0 CHUCTEMaTHYEeCKOM HOMEHKIAType; TPUBOAUTH

TPUBUAJIbHBIE Ha3BaHHUS OTJIENbHBIX IIpeIcTaBUTENEN

yriaeBo1opoaoB. Onpenensts BUAbl XUMUYECKON CBSI3M B MOJIEKYJaxX




YIJIEBOAOPOIOB;  XapaKTEPHU30BaTh 3aBUCHMOCTh  PEaKIHOHHOU
CIOCOOHOCTH YIJICBOJIOPOJIOB OT KPAaTHOCTH KOBAJICHTHOW CBS3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE, NMPUMCHEHHE, (H3UYECKUE MU
XHUMHUYCCKUC CBOfICTBa, Ba)KHefIHlHe CHOCO6BI HOHy‘IeHI/ISI THUITNYHBIX
NpEJCTaBUTENICH pas3IHYHBIX KJIaCcCOB  YIJICBOJOPOIOB (METaHa,
dTaHa, ITHWIICHA, alleTWIeHa, OyraaueHa -1,3, OeH30y1a, TOIyoIa).
BBISIBIATE  T'€HETHUYECKYIO CBS3b MEXKAY YIJIEBOAOPOJAMH |
HOIITBep)KI[aTB eé HAaJINYHUC ypaBHCHI/IHMI/I COOTBeTCTBYIOHII/IX
XMMHYECKHX PEaKIUil ¢ UCIOIb30BAHHEM CTPYKTYPHBIX (hOpMyII

2.4

[IpupoHbIE HCTOYHUKHU
YIJI€BOIOPOAOB U UX
nepepaboTka

XapakTepu30BaTh HCTOYHHUKH YIJIEBOJOPOJHOTO CHIPhS (HE(TBH,
HOPUPOJHBII ra3, yroib), CiocoObl UX MepepaboTKH U MPAKTUYECKOE
NPUMEHEHHE TOy4aeMbIX MPOAYKTOB. MCIonb30BaTh €CTECTBEHHO-
Hay4HbIE METO/Ibl [TI03HAHUS — IIPOBE/IEHUE, HAOI0ACHNE U OITUCAHNE
XUMHYECKOIO  3KclepuMeHTa  (1abopaTOpHBIE  OMNBITHI U
npakTuueckue padotel). CiieoBaTh MpaBuiaM 0e30MacHoil paboThl B
nabopaTopud TpPU  HUCIIONB30BAHUM XUMHUYECKOW TIOCYIBI U
00OpyIOBaHUs, a TaKXe MpaBUiIaM OOpAIleHUs C BELIECTBAMHU B
COOTBETCTBUH C MHCTPYKIUSMHU BBIITOJHEHHS JJAOOPATOPHBIX OIBITOB
U MPAKTHUYECKUX pabOT MO MOJTYYEHHUIO M M3YyYEHHIO OPraHUYECKUX
BemiecTB. [IpeacTaBisaTh pe3ynpTaThl SKCIIEpUMEHTa B (popMe 3armcu
YPaBHEHHH COOTBETCTBYIOIIMX pEaKIUi M JenaTb BBIBOJBI Ha MX
ocHoBe. [IpoBOIUTH BBIYMCICHUS IS OMpPEIENICHHUs] MOJICKYIISIPHOM
(GOopMyJbl OPraHMYECKOTO BEIIECTBa, MO YPAaBHEHMIO XUMHYECKOM
peaxiuu.

CaMmocTosITeIbHO  IJIAHMPOBATH u OCYILIECTBIIATh CBOIO
MO3HABATENBHYIO JESITEIbHOCTh, NMPUHUMATh AKTHBHOE y4acTHE B
IpynInoBol y4eOHOH AesITeNbHOCTH
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Pasnea 3. Kuciopoacoaep:xanue oprannyecKue

COCIMHCHU A

3.1

Cnuptel. Denon

3

3.2

ATNbJErUabl.
KapOoHOBBIE KHUCITOTHI.
CrnoxHble 3(upbl

7

1

PackppIiBaTh CMBICI H3y4aeMbIX MOHATUH (BBISBISATH UX XapaKTepHbIE
NPU3HAKM), YCTAHAaBIMBaThb WX  B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATHS IPU OMNHMCAHUM COCTaBa, CTPOEHUS W
IIpEBpAILCHUI OpraHUYeCKUX COCIMHECHU. Hcnonws3zoBats




3.3

VriieBoab!

XUMHYECKYI0 CHUMBOJIUKY JJIsi COCTaBJIEHUS MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEéPHYTOH, COKpamEHHON) (HOpMYII OpraHuIeCKUX
BEIIECTB.  YCTaHABIMBaTb  IMPUHAUIEKHOCTb  BELIECTB K
OIPEEIEHHOMY KJacCy IO COCTaBy M CTPOEHMIO, Ha3blBaTh WX IO
CHUCTEMaTHYeCKOW  HOMEHKJIAType;  HPUBOAUTH  TPUBHAJIbHBIC
Ha3BaHMsI  OTHAEJIbHBIX IPEACTABUTEIEH  KHCIOPOJCOAEPKALIUX
COeMHEHUH. XapakTepu3oBaTb COCTaB, CTPOEHUE, IPUMEHEHHE,
¢u3znyeckue W XUMHYECKHE CBOMCTBA, Ba)KHEHIINME CIOCOOBI
NOJY4YeHUs THUIMYHBIX IPEJICTaBUTENECH  PA3JIMYHBIX  KJIACCOB
KHCJIOPOJICOIEPKALIUX COEIMHEHUN (MeraHoua, JTaHoJja,
rouiepuHa, ¢enona, QopManbaeruja, aueTaabAeruia, YKCYCHOH
KHCJIOTBI, TJIIOKO3bl, Caxapo3bl, Kpaxmaia, LEJUII0JI03bl); BbISBISTH
IEHETHUYECKYI0 CBSI3b MEXJIy HMUMHU M IOATBEPXKIaTh €€ Haluuyue
YPAaBHEHHSIMH  COOTBETCTBYIOIIMX  XHMHUYECKHX  pEaKkIuid ¢
UCIOJIb30BAaHUEM  CTPYKTYpHbIX (opmyn. OmnucelBaTh COCTaB,
XUMHYECKOE CTPOEHHE M NMPUMEHEHHUE XHPOB, XapaKTEPU30BaTh MX
3HAYeHUEe IS OKU3HENESITEIbHOCTH opraHu3MoB. (Oco3HaBaTh
OMAaCHOCTh BO3JICHCTBHS Ha JKUBBIE OPTaHU3MBI OIPEIEICHHBIX
OpPraHMYECKHUX BEIECTB, IMOSCHATh Ha TpUMepax  CIOCOObI
YMEHBIICHUSI W TIPEJIOTBPAIICHUS WX BPETHOTO BO3JCHCTBUSA Ha
OpraHusM yenoBeka. VCroib30BaTh €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUSI — MpOBeJeHUE, HAOIIOJACHHE U ONHCAHHE XUMHYECKOIO
JKCIepUMeHTa (Ja0opaTOpHbIE OMBITHI M MPAKTUYECKHE DPAOOTHI).
CnenoBarh mnpaBwiiaM 0Oe30macHOil paboTel B jabopartopuu Mpu
UCMOJIb30BAaHUU XUMHMYECKOH TMOCYIbl M OOOpYNOBaHMS, a TaKxkKe
npaBwjiaM  OOpalleHuss C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLMSMHU  BBIMOJIHEHUS  JIaDOpPAaTOPHBIX  OMNBITOB U
NPaKTUYECKUX PAa0OT IO TONYYEHUI0 W H3YYEHHUIO OPraHWYEeCKHUX
BemiecTB. [IpeacTaBisaTh pe3ynpTaThl SKCIIEpUMEHTa B (popme 3anucu
YpaBHEHHI COOTBETCTBYIOIIMX PEAKIMiA W JeNaTh BBIBOJIBI HA HX
ocHoBe. [IpoBOIUTH BBIYMCIIECHUS AJIS ONpPEENICHUs] MOJIEKYISPHOM
(bopMyIibl OPraHUYECKOTO BEIIECTBA, MO YPaBHEHUID XUMHYECKOU
peakiuu. CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBISITH CBOIO




IIO3HABATEIIBHYIO JEATEIbHOCTh; IIPUHUMATh AKTUBHOE Y4YacTHE B
IpyNInoBol y4eOHOH AeITeIbHOCTH
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Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHus

4.1

AMUHEL
AMHUHOKHUCIIOTHL. benku

3

PackpbIBaTh CMBICIT U3y4aeMbIX HOHATHH (BBIABIATH UX XapaKTEPHbIE
IPU3HAKM), YCTAHAaBIMBaTh WX  B3aUMOCBSI3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATUSA IIPU OINHCAHUM COCTAaBa, CTPOCHUS U
MPEBPALLCHUI OPTaHUYECKHUX COEIMHEHUM. Hcnonb3oBarb
XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHUS MOJIEKYJISIDHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKPALIEHHOW) (HOPMYT OPraHUIECKUX
BeniecTB. OnpenensaTh NPUHAIIEKHOCTb BEUIECTB K OIPENEICHHOMY
KJIacCy 10 COCTaBy U CTPOEHUIO, HA3bIBaTh MX 10 CUCTEMaTHYECKON
HOMEHKJIAType; NPUBOAUTH TPUBHUAJIBHBIE Ha3BaHUS OTHEIIBHBIX
IpeacTaBuTeNne. XapakTepu3oBaTb COCTaB, CTPOCHUE, IPUMEHEHHUE,
du3nyeckue W XUMHUYECKHME CBOMCTBA, Ba)XKHEWIIME CHOCOOBI
MOJIyYEHUs TUITUYHBIX IpesicTaBuTeNen a30TCOAEpKALINX
COeJMHEHUH (MeTuIaMuHa, IMiuHa, OesnkoB). ONUCHIBATH COCTAaB,
CTPYKTYpY, OCHOBHBIE CBOMCTBa O€JIKOB; MOSCHATH Ha IMpUMeEpax
3HayeHue OeIKOB /s oOpraHu3Ma 4esjoBeka. lcmonb3oBarh
€CTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS — HAa0JII0/1aTh U ONUCHIBAThH
JEMOHCTPALMOHHBIM KCIIEPUMEHT. CaMOCTOSITENILHO TUIAHUPOBATh U
OCYIIECTBIISITh CBOIO I103HABATENbHYIO JEATEIbHOCTh; MPUHUMATH
AKTUBHOE y4YacTHE B IPYNIOBOM yueOHOM NesITeIbHOCTH

Uroro no pazneny

3

Paspnen S. BeicokomoJieRy st

HbIC COCAMHCHUSA

5.1

[Tnactmaccel. Kayuyku.
Bosokna

2

Brnaners u3y4aeMbIMM XMMHUYECKUMHU IOHATHSMHU: PAaCKPBIBATh
CMBICTT HM3Yy4Ya€MbIX TOHSATUH M TPUMEHATH O3TH TOHATHS TpHU
OINMCAHUU COCTaBA U CTPOCHMS BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKHUX
BEIIECTB, I OOBACHEHHS OTACIbHBIX (PAKTOB ¥  SBJICHHIA.
Hcnonp30Barh  XMMUYECKYH)  CHUMBOJMKY Ul COCTaBJIEHUS
CTPYKTYpPHBIX  (OpMYJ  BEIIECTB W  ypPaBHEHHH  peakiui
MOJIMMEPU3ALMHU U TOJMKOHIeHcauuu. ONUChIBaTh COCTaB, CTPOEHUE,
OCHOBHBI€ CBOWMCTBA Kay4yKOB, Han0oJiee pacpOCTpaHEHHBIX BHUJIOB




IUIACTMAcC, BOJIOKOH; IIPUMEHEHHE B Ppa3JIMYHBIX OTPaciiiX.
Hcnonp30BaTh  €CTECTBEHHO-HAy4YHbIE  METOABI  ITO3HAHUS  —
Ha0JII0AaTh M ONMCHIBATh JEMOHCTPALIMOHHBIN SKCIEPUMEHT
Wroro mo pazneny 2
OBIIEE KOJIMYECTBO 34 3 2
YACOB I10 ITPOTPAMME
11 KJIACC
Ne HaumenoBanue KonuuecTBo yacos OcHOBHbIE BUIbI I€ATEIBHOCTU DNEeKTPOHHBIE
/11 pa3zenoB U TeM Bcero | Konutpo | Ilpakruuec (tmdpoBEIe)
IIPOrpaMMBbl JbHBIE KHe o0Opa3oBaTesibHbIE
paboThI paboTHI pecypchl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
1.1 | Crpoenue aTOMOB. 3 PackpbIBaTh CMBICIT U3y4aeMbIX HOHATHUH (BBISIBIIATh UX XapaKTepHbIE
[leproauueckuii 3aKoH MIPU3HAKK), YCTAHABIMBaTh WX B3aMMOCBA3b. PacKpbIBaTh CMBICIH
u Ilepnonnueckas nepuogudeckoro 3akona Jl. 1. MenneneeBa u 1eMOHCTPUPOBATh €r0
CUCTEMA XMMHYECKHUX CUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIbHYIO M  IPOrHOCTHYECKYIO
anemenToB /l. 1. ¢yHkuuu.  XapakTepu3oBaTh  AJIEKTPOHHOE CTPOEHHE AaTOMOB
Menpeneena XMMHYECKHX 3JIEMEHTOB 1—4 1MeproIoB, UCTIONb3Ys MOHATHS S-, P-, d-
JIEKTPOHHBIE OpOWTaNu, »JHepreTuyeckue YypoBHU. OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHMUECKHUX AJIEMEHTOB U UX
COCIMHEHMI 10 nepuojaM u rpynnam Ilepuonnueckon cucremsr Jl.
. MenneneeBa
1.2 | Ctpoenue BemiecTna. 4 PackpbiBaTh CMBICI N3y4aeMbIX MOHATUH (BBIICIATH UX XapAKTEPHBIE
MHuoroo6pasue MPU3HAKKA) W TMPUMEHSTh 3TU IMOHATHS IpPHU ONUCAHUU COCTaBa U
BEIIECTB CTPOEHUS BEILIECTB, JUIsl OOBSICHEHUS OTAEIbHBIX (PAaKTOB U SBJICHHUH.
1.3 | Xumuueckue peaxiim 6 1 1 Onpenensitb BUABI XMUMHYECKON CBSI3M (KOBaJEHTHOM, HWOHHOM,

METaJNINYECKOH, BOJIOPOJIHOI) B COEJIMHEHUSX; THUI
KPUCTAIJINYECKON pEIIETKH KOHKPETHOro BemecTBa. Omnpenensrtsb
BAJICHTHOCTb M CTENEHb OKHUCJIEHHS XHMHUYECKHUX JJIEMEHTOB B
COEIUHEHUSX Ppa3IMYHOro cocTtaBa. IIpoBOAWUTH BBIYUCIEHUSA C
HCIIOJIb30BAHNUEM TOHATHUS «MAcCcoBasi JOJIS BEIIECTBA B PAacTBOPE».
Brnagerp wu3ydyaeMbIMM XUMHYECKMMH TOHATUAMU. OOBSICHATH




3aBHCUMOCTh CKOPOCTH XHMHYECKOW pPEaKIUUu OT Pa3IUYHbIX
¢dakTopoB. Ormpenenars  XapakTep CMELUICHHS XHMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETrO BO3AeHCTBUS (npuHIHUI Jle
atenbe). CocTaBidATh ypaBHEHHMS pPEAaKIMM pa3IW4HbIX THIIOB;
MOJTHBIE M COKpAIIEHHBIC YpaBHEHHS pEaKIUii HOHHOTO OOMEHa,
YUUTHIBASL YCIOBHA, MPH KOTOPBIX 3TH PEaKIUH HAYT 10 KOHIA.
Hcnonp3oBaTh  €CTECTBEHHO-HAYYHBIC  METOABI  TO3HAHUS  —
MpOBE/ICHNE, HAOIOICHNE U ONMCAaHUE XMMUYECKOTO IKCIIEPUMEHTA
(IeMOHCTpaMOHHBIE W J1a0OpaTOPHBIC OIBITHI, MPAKTHYECKHUE
paboThl): 1O OMPEACIICHUIO CPEeAbl BOJIHBIX PACTBOPOB BEIIECTB,
peakiuii MOHHOTO OOMEHA, BIIMSHUIO PA3JIUYHBIX (AKTOPOB Ha
cKopocTh peakiuii. Ciie0BaTh MpaBUiaM MOJIb30BAHMS XUMUYECKON
nocymoii u  yabopaTopHbIM  oOopynoBaHueMm. I[IperncraBisiTh
pe3yabTaThl XMMHYECKOTO OJKCIepUMeHTa B (opme 3amucu
YPaBHCHHI COOTBETCTBYIOIIMX PEAKIMid W JejaTh BBIBOJBI HA HX
ocHoBe. IIpoBOAWTH BBIYUCICHHS 1O YPaBHEHHSAM XHUMHYECKUX
peaKIMii, B TOM YHUCIIe TEPMOXHUMHUYECKHE PACUETHI

Uroro no pazneny
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Pa3nea 2. Heopranuyeckasi Xumust

2.1

Meranist

6

PackpbIBaTh CMBICI H3y4aeMbIX MOHATUH (BBIICNATH UX XapaKTEpHbIE
NPU3HAKM) U TPUMEHSTHh 3TH TOHATHS NPU OIMUCAHUU COCTaBa U
CTPOEHHS BELECTB, JUIsl OOBACHEHUS OTAENIbHBIX (PAKTOB U SBICHHM.
OOBsicHATH OOILIME 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
JJIEMEHTOB — METAJUIOB U MX COCIMHEHHM C Y4ETOM CTPOEHUS MX
aTOMOB M mojoxeHus B Ilepumonnyeckoil cucrteMe XUMHUYECKHX
anementoB J[. M. MenneneeBa. XapakTepus3oBaTb (ONHMCHIBATh)
o0mue XHMMHUYECKHE CBOHCTBA METAJUIOB, MX  BaXHEUIIHMX
COEIMHEHMH, MOJATBEPXkAAasl ITO OINHCAHHWE INPUMEpPaMU YpaBHEHUU
COOTBETCTBYIOIIUX XMMHUYECKHX pEaKLUi; NPUMEHEHHE METAIIJIOB B
pa3IMYHBIX O0JIACTSAX, a TAaKXKE HCIOJIb30BAHHME HX MJIs CO3JaHUs
COBPEMEHHBIX MaTepUaloB U TEeXHOJOrHi. OMNHUCBHIBATH CIIOCOOBI
3alUTBl  METAUIOB  OT  KOpPpOo3WH. PackpeiBaTh  CYIIHOCTB
OKHUCJIUTEIbHO- JEATEIbHOCTh; INPUHUMATh AKTUBHOE Yy4YacTHE B




TPYIIIOBON y4eOHOU NeITeIbHOCTH

PackpbiBaTh CMBICI H3y4aeMbIX MOHATUH (BBIACIATH UX XapaKTEPHbIE
NPU3HAKK) U HPUMEHATh 3TU IOHATHS NPU OINUCAHUU COCTaBa U
CTPOCHUS BCUICCTB, AJIA 00BsACHEHNS OTACIBbHBIX q)aKTOB W SIBJICHHH.
OOpscHATH O0OLIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
HEMCTAJIJIOB U HUX COGI[I/IHGHI/Iﬁ C y‘-IéTOM CTPOCHUA HUX aTOMOB U
nosiokeHus B Ilepuonnyeckoil cucTeMe XMMHUYECKUX JIEMEHTOB /I
W. MenneneeBa. XapakTepu3oBaTh (OMUCHIBATH) OOIINE XUMUIECKHE
CBOMCTBA HEMETAJUIOB, X BaXHEHIIMX COEAMHEHUH, MOATBEpKIas
9TO  ONMCaHWE IpPUMEpPaMU  YPaBHEHHM  COOTBETCTBYIOIIMX
XUMHMUYECKHUX peaklMi. XapaKTepu30BaTh BIMSHUE HEMETAJJIOB U UX
COGILI/IHCHI/Iﬁ Ha JXKUBBIC OpraHW3Mbl; OIIMCbBIBATHL IIPHUMCHCHUC B
pa3NUyHBIX 00JacTAX NPAKTUYECKOH JEATeNbHOCTH 4YellOBeKa.
HOI[TBep)KIIaTI) CymIeCTBOBAHUC reHEeTHYECKOM CBA3HU MCXKIAY
HEOPraHWYECKMMH  BEUIECTBAMH € TIOMOINBI0  YPaBHEHMMU
COOTBETCTBYIOIIIMX XHMMHMUYECKMX peakuui. PackpslBaTh CyIIHOCTb
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHBIX peakuui IIOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOro OamaHca 3TuX peakuuil. [IpoBoauTsb
peakuuy, IOATBEPXKAAIOIINE XapaKTEpHbIE CBOWCTBA H3y4aceMbIX
BCIICCTB, pacClo3HaBaTb ONBITHBIM HyTéM AHUOHBI, TPUCYTCTBYIOIIUC
B BOJHBIX pacTBopax. Mcrosib30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
IIO3HaHWsA — IPOBCACHUC, Ha6J'II021€HI/I€ 1 OIIMCaHHuE€ XHMMHUYECKOI'O
JKCHEpUMEHTa (JIEMOHCTPALlMOHHBIE U J1a0OpaTOpHBbIE OIMBITHI,
npakTuueckue padotel). IlpeacTaBnsTh pe3ynbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucH YpaBHEHUH COOTBETCTBYIOIIHUX
peaknuii W Jenath BBIBOJABI Ha MX ocHOBe. CremoBarh IpaBUiIam
10JIb30BAHHUS XUMHUYECKON oCyA0on u 1a00paTOPHBIM
obopynoBanueM. [IpoBOAWTH  BBIYUCICHHUS 1O  YpaBHEHUSIM
XUMUUYECKUX  peakuuid.  CaMOCTOSTENBHO  IUIAHUPOBAaTbh U
OCYHICCTBIIATE CBOIO ITO3HABATCIIBHYIO ACATCIBHOCTHb, IPHWHUMATH
aKTHUBHOE YYacTHe B IPYNIOBON y4eOHOW AeATeIbHOCTH

2.2 | Hemerasmibl 9
2.3 | CBs3b HEOPraHUYECKUX 2
U OPTaHUYECKUX
BEIIIECTB
Uroro no pazneny 17

Pa3gea 3. Xumus 1 ;Ku3HbL




3.1

XuMud ¥ )KA3Hb 4

PackpbiBaTh pojp XMMHUH B PEIICHUH YHEPreTUYECKHUX, CHIPHEBBIX U
HKOJIOTUYECKUX TPOOJIEeM YeJIOBEYECTBA, OIMUCHIBATH OCHOBHBIE
HalpaBJI€HUs PA3BUTHS XUMHUYECKOM HAyKH M TEXHOJIOTHH.
[IpumensTs mnpaBuwia 0e30MacHOrO OOpamieHHsi C BEIIECTBAMH,
WCIIONb3YEMBIMU B TIOBCEAHEBHON >KM3HU, NPABWIA IOBEJICHUS B
LesIX cOepexeHMsl 3740pOBbsi U OKpYXKAroLled NPUPOAHON CpEe.sl;
MOHUMAaTh Bpel (OMacHOCTh) BO3JEHCTBUS HA JKHUBBIE OPTraHU3MBI
ONPEACIICHHbIX BelmecTB cMbica mnokaszarens IIJIK, moscHsaTe Ha
MpUMepax CIocoO0bl YMEHBIICHUS W MPEIOTBPALICHUS UX BPEIHOTO
BO3JICUCTBUS.  AHaIM3UpOBaTh W KPUTHUYECKH  OIICHUBATH
nH(OPMALINIO, CBSI3aHHYI0O C XUMHYECKHMMH TMpOIlecCaMU U UX
BIIMSIHUEM Ha COCTOSIHUE OKpyKaromenh cpenbl. Mcnonb30Barh
MOJIyY€HHBbIE 3HAHHS M TPEACTaBIeHUs O cdepax AeaTeabHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMU TEXHOJIOTHSIMU, KaK OCHOBY
JUIS OpHEHTallMd B BbIOOpe cBoed Oymymied mpodeccnoHanbHOM
nestenpHocTH. llpuHuMaTe ywactue B 00CyXIeHUM MpPoOIEM
XUMHUYECKOM M 3KOJIOTMUECKOW HAaNpaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO TMO3HUIMIO TI0 MpoOJieMe W Tpeajaratb BO3MOXKHBIC
IIyTH €€ peleHus

Uroro no pazneny 4

OBIIEE KOJIMYECTBO 34 2
YACOB I10 [TPOTPAMME

10 KJIACC

IHHOYPOYHOE IINTAHUPOBAHHUE

Ne
/o

Tema ypoka

KonuuectBo yacos Jarta JomarHee 3a1anue
W3y4YEHUS

Bcero

Kontponbnsie | IIpakTnueckue 10A
paboThI paboThI

DNeKTpPOHHBIE
¢ poBkIe
oOpasoBarenbHbIE

pecypchl

IIpenmer opraHn4eckoi XUMuH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUYCHHE

N3yuuts § 1

Teopust cTpoeHUSI OPTaHUYECKUX COCTUHEHHIA
A. M. bytneposa, €€ OCHOBHBIE MTOJIOKEHUS

N3yuuts § 2




[IpencraBnenue o KiaccuPUKALAHA
opraHuyeckux BemiecTB. Homenknarypa
(cucremaTudeckasi) ¥ TPUBHAIbHBIC Ha3BAHUS
OpPraHUYECKUX BELIECTB

N3yuuts 3anucu B
TEeTpau

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKHI N3yuuts § 3 1o
pan pasznena
«®Dusnyeckue u
XUMHUYECKHE
CBOMCTBA AJIKAHOB
) MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN N3yuuts § 3 1o
QJIKAHOB KOHIIA
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA W3yuurts § 4.
7 OTWIIEeH U NPONMIEH — MPOCTEeHIINe W3yuuTh 3anucu B
IPEJICTABUTENIN AJTKEHOB TeTpaau
8 [Ipaktrueckas padota Ne 1. «[lonyuenue N3yunts 3anucu B
9THJICHA U U3yYEHHE ero CBOMCTBY» TeTpaau
9 Ankanuensl. byraauen-1,3 u metunOyranuen- N3yuuTs § 5.
1,3. [lony4yeHne CHHTETUYECKOTO KaydyKa U
pEe3UHBI
10 | ANKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, N3yuurts § 6.
TOMOJIOTUYECKUH PSAll. ALETHIEH —
IPOCTEHIINN IPEICTAaBUTEND ATKHHOB
11 | BeiuucneHnus 1o ypaBHEHUIO XUMUYECKOM N3yunts 3anvcu B
peakuuu TeTpaau
12 | Apensr: 6eH301 1 TOTYOJN. TOKCHYHOCTh N3yuuts § 7.
apeHOB
13 | I'eneTmueckas cBs3b YIIEBOJOPOIOB, N3yuuts 3anucu B
IIPUHAUIEKANIMX K Pa3IMYHbIM KJlaccam TeTpaau
14 | IlpupoaHble HCTOYHUKHU YTIIIEBOJOPOJIOB: N3yuuts § 8.
IPUPOIHBII ra3 U MOMyTHbIE He(TIHBIE ra3bl,
He(Th U POIYKTHI €€ nepepaboTKu
15 | [IpupoaHbIE HICTOYHUKH YTJIEBOIOPOIOB: N3yunts § 9.

IPUPOHBIH ra3 ¥ MOMyTHbIE He(TSIHBIE Tra3bl,




He(DTh M MPOAYKTHI €€ mepepadOTKH

16 | KonrponbHas pabota o pasaeny He 3anano
«YTIEBOIOPOBY

17 | [IpenenbHble OAHOATOMHBIE CHUPTHI: METAHOI N3yuuts § 11.

u 3TaHon. BogopoaHas cBsizb

18 | MHOroaTOMHBIE CIIUPTHI: STWICHIJIUKOIb U N3yuuts § 12.
TJIMLEPUH

19 | denon: cTpoeHue MOJEKYIbI, (PU3MUECKHUE U Wzyuuts § 13.
XUMHYECKHE CBOWCTBA, TPHMEHEHHE

20 | Anpneruapl: popMaIbICTH]I U alleTaIbACTH/I. Wzyuuts § 14.
AnieToH

21 | OAHOOCHOBHBIE MpeAeTbHBIE KAPOOHOBBIC Wzyuuts § 15.
KHCJIOTBI: MyPaBbHHAs M YKCYCHAsI

22 | IlpakTtuueckas padota Ne 2. «CBoiicTBa N3yuuts 3anucu B
pacTBOpa yKCYCHOM KHCIIOTBI» TeTpaan

23 | CreapuHOBas U OJIEMHOBAS KHCIOTHI, KaK W3yuuts 3amnucu B
NPEICTaBUTENN BBICIINX KApOOHOBBIX KHCIOT TeTpaan

24 | Mblna KaK CONU BBICITUX KapOOHOBBIX KHUCIIOT, N3yuuTh 3anucu B
MX MOIOIIIEE ICHCTBHE TeTpagu

25 | CnoxkHble 3pUpBI KaK TPOU3BOIHBIE N3yuuts § 16 no
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIHOMKHBIX paznena «oKupsl, ux
3¢upoB CTpOCHHUE U

CBOMCTBaY.

26 | XKupsl: ruaponN3, MpUMEHEHHE, N3yuuts § 16 no
Ouosornyeckas posb KHPOB KOHIIA.

27 | YrmeBoIsl: cOCTaB, KIIACCHU(PUKAIIHS. N3yuuts § 17 no
Baxueiinme npecTaBuTeNn: TI0K03a, paszzaena
dpykTo3a, caxaposa «[Tomcaxapuapn

28 | Kpaxman u nemuiroio3a Kak npupoIHbIe N3yuuts § 17 no
TIOJIIMEPBI KOHIIA.

29 | KontponbHas paboTa 1o pasieny He 3anano.

«Kucnoponconepxaupye opraHn4ecKue
coequneHus» / Beepoccuiickas mpoBepoyHast




pabora
30 | OOmas xapakTepUCTHKA a30TOCOACPIKAIIIMX 1 He 3anano.
OpraHMyeckux coefuHenuii / Beepoccuiickas
MpOBEpOYHasi paboTa
31 | AMUHBI: METHJIAMUH W aHWJIUH 1 N3yuuts § 18.
31 | AMHUHOKHCIIOTHI Kak aM(OTEpHbIE 1 N3yuuts § 19
OpPraHUYECKUE COSAUHEHMS, UX
O6uonoruueckoe 3HaueHue. [lentuapl. benku
KaK [IPUPOJIHBIE BHICOKOMOJIEKYJIISIPHBIE
COCIIMHEHUS
33 | OcHOBHbIE OHATUS XUMUHU 1 Wzyuuts § 22.
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
34 | OcHOBHBIE METO/IbI CHHTE32 1 NzyauTs § 23.
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH.
[I;macTMacchl, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 3 2
ITPOI'PAMME
11 KJIACC
Ne Tema ypoka KonngectBo yacos Hara JlomaiiHee 3a/1aHue DeKTpOHHBIE
n/m W3y4YEHUs uupoBbIe
Bcero | Kontponbasle | IIpakTuueckue 11A oOpa3oBaTeNbHbIE
paboThI paboThI pecypchl
1 XHUMHAYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAA 1 NzyuuTs § 1.
KOH(UTypalysi aToMOB
2 [Tepuonnueckwuii 3akon u [lepuoanueckas 1 Nzyaurs § 3.
crcTeMa XUMHUYECKUX drieMeHToB []. 1.
MenieneeBa, X CBS3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB 1 Nzyaurs § 2.

XMUMHUYECKHX 3JIEMEHTOB U UX COSAMHEHUH M0
rpynnaM u nepuogam. 3HaueHUe
NEPUOJINYECKOTO 3aKOHA M CUCTEMBbI




xuMu4eckux diemeHToB .M. MenaeneeBa B
pPa3BUTUU HAYKU

Crtpoenue BelecTBa. XMMHYECKasl CBA3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOMN
cBs3u. BogopoaHas cBs3b

N3yuuts § 5, 7.

BanieHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
Crenenb okucieHus. Benlectsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

N3yunTs 3anucu B
TeTpaau

[TonsiTne o nucnepcHpIx cucteMax. cTuHHBIE
Y KOJUTOUHBIE pacTBOPBI. MaccoBast 1015
BEILIECTBA B PACTBOPE

N3yuurs § 9.

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPTraHMYECKUX BEILIECTB, PA3IUUHbBIX
KJ1acCOB

N3yunTh 3anucu B
TETPaIH.

Knaccudukanms XumMruaeckux peakiifii B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aK0OH COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PEAKIIUSIX

N3yuurs § 10.

Ckopoctb peakuuu. OOpaTUMbIe peaKkIuy.
XHMUYECKOE PAaBHOBECHE

Wzyuuts § 11, 12.

10

[TpakTuyeckas pabora Ne 1. «Bausiaue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKIIUN»

W3yuutk 3anmcy B
TETpaIu

11

OnexkrponuTHyecKas aucconuanus. [lonstue o
BOZOpOHOM ToKazarene (pH) pactBopa.
Peaxiiun nonHoro oomena. I'muponus
OpPraHMYECKUX M HEOPTaHMUECKUX BEIIECTB

N3yunts § 13.

12

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
[TonsiTre 006 AMEKTPONIH3E PACIIaBOB U
pacTBOpPOB COJIEH

N3yuurs § 14.




13 | KontponbHas paboTa 1o pazaery He 3anano
«TeopeTndyeckre OCHOBBI XUMHUI

14 | Meramisl, ux nojoxkenue B [lepuoaudeckoit N3yuuts § 16
CUCTEME XMMHUYECKUX diemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. OOmMe pU3nIecKue CBOWCTBA
METAJIOB

15 | CnaBel METAIJIOB. DIEKTPOXUMHUUECKUH Pl N3yuuts 3anucu B
HanpsHKeHUH METalyIoB TeTpaau

16 | Xumuueckre CBOHCTBA BaKHEHUIITNX METAJIOB N3yunts 3anucu B
(HaTpUiA, KM, KaJIbIIWA, MarHuu, TeTpaau
QTIOMUHUN) U UX COCTMHEHUN

17 | Xumuueckue cBOMCTBa XpoMa, MeIU U UX W3yuuTh 3anucu B
COCTMHEHUN TeTpagu

18 | Xumuueckre CBOHCTBA IMHKA, JKEJIe3a U X N3yuuts 3anucu B
COeAMHEHUN TeTpaau

19 | Ilpaktmueckas padota Ne 2. «Pemenue N3yuuts 3anucu B
HKCIEPUMEHTAIbHBIX 33124 110 TeEME TeTpaau
«Metamis»»

20 | Hemeramisl, ux nonosxxenue B [lepuonudeckoit WzyuuTts § 17
cUcTeMe XuMHuueckux anemeHTos 1. U.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 | ®usnyeckue CBOWCTBA HEMETAJUIOB. N3yunTts 3anucu B
AnnoTpomnusi HeMeTauIoB (Ha mpumepe TeTpaau
KHCJIOpOJIa, cepbl, hocdopa u yriaeposa)

22 | XuMu4ecKkue CBOWCTBA raJloreHoOB, Cephl U X W3yunTh 3anmcu B
COEJIMHEHUI TEeTpajau

23 | XuMundeckue cBOWCTBa a30Ta, (pocdopa u ux N3yuuts 3anucu B
COEJIMHEHUI TEeTpajau

24 | XuMudeckne CBOMCTBA YIiepoa, KpeMHUS U W3yuuTh 3anucu B
HUX COeIUHEHNN TeTpagn

25 | [IlppumeHeHne BaKHEWITNX HEMETAIJIOB U MX N3yunTs 3anucu B

COeTUHEHUN

TCTpaau




26 | O06o001IeHe 1 cucTeMaTH3alus 3HaHUH 110 1 N3yuuTs 3amucu B
teme «Hemeramne». Beruncnenus mno TeTpagu
YpaBHEHUSIM XUMHYECKHUX PEaKIHil 1
TEPMOXUMHUYECKUE PACUETHI
27 | Ilpaktuyeckas padora Ne 3. «Pemenue 1 N3yuuTs 3amucu B
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME TeTpaau
«Hemeramnbim»
28 | KonTponbHas paboTa 1o remam «MeTaiuisy 1 1 He 3anano
«Hemeraiuibny
29 | Heopranwueckue U OPraHMYECKUE KUCIOTHI. 1 Nzyuuts § 18, 19.
Heoprannueckue u oprannueckue OCHOBaHUS
30 | AM(oTepHBIC HEOpraHUYECKHE U 1 N3yuuts 3anucu B
opranuueckue coequHenus. ['enernueckas TeTpaau
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEIICCTB
31 | Ponp xumun B 00ecrieueHU KOJIOTUIECKOM, 1 N3yuuts 3anucu B
SHEPreTUUECKOM U MUIIEBOM 0€30I1acHOCTH, TeTpaau
pPa3BUTHUU MEIMUIIMHBI
32 | [IpencraBieHust 00 OOIMNX HAYIHBIX 1 N3yuuts 3anucu B
MIPUHIIUIIAX TPOMBIIUIEHHOTO MOTYYSHHS TeTpaau
BaXKHEUIITNX BEIIECTB
33 | UenoBek B MUpE BEIIECTB U MaTepUAIOB 1 N3yuuts 3anucu B
TETpaan

34 | XuMus 1 310pOBbE YelloBeKa 1 N3yuuts 3anucu B
TETpaan

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3soBanusi

1

TeOpeTI/IHCCKI/IC OCHOBBI OpFaHH‘ICCKOﬁ XUMHUHU

11

ChopMupoBaHHOCT  MPEACTABICHUH O  XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAy4YHOM KapTHHBlI MHUpPa, POJIM XUMUU B IIO3HAHUU SIBJICHUU
NPUPOABI, B (OPMUPOBAHWU MBIIUICHHS H KYJIbTYPHl JIHYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAWMOM JJisi pelIeHUs MPAKTUYECKUX
3aa4 M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JIOPOBBIO U
MPUPOTHON cpesie

1.2

Bnanenue CHUCTEMOU XUMHUYECKUX 3HAHWUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroNIve MOHATUS (MOJIEKYsa, BaJI€HTHOCTb, 3JIEKTPOOTPULIATENb-
HOCTb, CTENEHb OKHCJIEHMS, XMMHUYECKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIPHBIM 00BEM, yriiepoJaHbIi CKesleT, (pyHKIMOHAIbHAs TpyIIa, paauKal,
U30MEpHsl, HM30MEphbl, TOMOJOTMYECKMH psAJl, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCIOPOA- M  a30TCOJEp)KALIMe COECJUHEHUs, OHOJOIMYECKH AaKTHBHBIE
BellecTBa (YIrJIeBO/bI, )KUPHBI, OEIKN), MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMSI); TEOPUH U 3aKOHBI (TEOpUsI XUMUYECKOTO
CTpoeHMsl opraHnuuyeckux BemectB A.M. bytiepoBa), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH $3bIK XHUMHUH, (PAKTOJOTMUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, TIONYYEHHH W  OE30IaCHOM  HWCIOJB30BAHWU  BAKHEHUIIMX
HEOPraHMYeCKUX U OPraHMYeCKUX BEIIECTB B OBITY M INPaKTHYECKOH
JIeSITEJIbHOCTH YEJIOBEKa

1.3

ChopMupoBaHHOCTh YMEHUH BBIABISATH XapaKTEpHbIE MPHU3HAKA TOHATHUH,
YCTaHABIIMBATh MX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIINUE IOHSATHUS
IIPY OMUCAHUH COCTaBa, CTPOCHUS U MPEBpaIlleHU OPraHMYECKUX COSAMHEHUN

1.4

c(OPMHPOBAHHOCT YMEHHUH HCIIOIB30BaTh XUMHYECKYIO CHUMBOJHKY JUIS
COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
(GbopMysl OpraHMYECKHX BELIECTB W YpPAaBHEHUH XUMHYECKHUX pEaKIui,
M3TOTaBIMBATh MOJEIU MOJIEKYJ OPraHMYECKHUX BEILIECTB I WILIOCTPALUU
MX XMMHYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHHUS

1.5

CdopmupoBaHHOCT, YMEHUH YyCTaHABIUBATh MPUHAATIE)KHOCTh H3YYEHHBIX
OpPTaHHYECKUX BEIIECTB 10 WX COCTABY U CTPOCHHIO K ONPEACIEHHOMY KJIaccy
(rpymnme) coenuHeHu# (YriaeBOJOPOABI, KHCIOPOA M  a30TCOJEpIKallue
COCJTMHEHUS, BBICOKOMOJICKYJISIPHBIC COCTUHEHUS), TaBaTh MM Ha3BaHUS I10
cucremarnyeckoit HomeHkiarype (IUPAC)

1.5

ChopMUpPOBAaHHOCT, YMEHHSI OMNPEACNATh BHJABl XHMHYECKOM CBSI3U B
OpPraHMYECKUX COCAMHEHUSX (OJMHApHBIE U KPaTHBIE)

1.6

ChopMUpOBaHHOCTb YMEHHSI TPUMEHSTH: IOJOKEHUS TEOPUH CTPOCHMS
oprannueckux BemiectB A.M. byrnepoBa st 0OBSICHEHHS 3aBUCHMOCTH
CBOMCTB BEIECTB OT MX COCTaBa U CTPOCHHUs; 3aKOH COXPAaHEHHsS MAaCChl
BELICCTB

YFHCBOI[OPO,Z[BI. KI/IC.HOpOI[CO,Z[Cp)KaH_IHe H a30TCOACPIKAIUC OPTAaHUYICCKHUEC CO-
CANHCHUA. BBICOKOMOJ'ICKyanpHBIe COCAMHCHU S

2.1

CdopmupoBaHHOCTE YMEHUW MPUBOAWTH TPUBHAIBHBIE HA3BAHUS OT/EIHHBIX
OPTraHWYECKUX BEMIECTB (ITWJICH, NPOIMWUJIEH, alleTWICH, STUJICHTJIUKOJIb,
rnuuepuH, (eHon, ¢opManbAeTua, aneTalbIern/l, MypaBbHHAs KHUCIOTA,
YKCYCHasi KHCJIOTa, OJICMHOBAas KHUCJIOTa, CTEApUHOBAs KHCIIOTA, TJIFOKO3a,
(bpyKTO3a, KpaxMaJ, eJUTI0JI03a, TTUIIH)




2.2

ChopMUPOBAaHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3UIECKUE
U XUMHUYCCKHC CBOﬁCTBa THUITNYHBIX HpeﬂCTaBI/ITCHef/’I pa3JII/IqHBIX KJI1aCCOB
OpraHUYeCKHX BellecTB (MeTaH, OTaH, OSTHWIIEH, MPOIMIEH, alCTHUJICH,
OyraaueH-1,3, meTmiiOyraauen-1,3, 6€H30J1, METaHOJ, ITAHOJ, STUICHIJIMKOIIb,
TIIUIEpUH, (EHO, alleTalbIeI /I, MypaBbHHAS U YKCYCHAst KUCIIOTHI, TIIFOKO03a,
KpaxMaJl, [eJUTI0JI03a, aMHHOYKCYCHAsl KUCIIOTA)

2.3

ChopmupoBaHHOCTh YMEHUS WIUIIOCTPUPOBATH T'€HETUYECKYIO CBA3b MEXIY
TUMAYHBIMU TIPEJCTABUTENSIMU PA3IUYHBIX KJIACCOB OPraHUYECKHX BEIECTB
YPaBHEHUSIMH COOTBETCTBYIOLIUX XHMHUYECKUX PEaKLUUN C HCIOJIb30BAHUEM

CTPYKTYPHBIX (OpPMYII

2.4

ChopMUpOBaHHOCTh YMEHHUSI XapaKTEPH30BaTh MCTOYHUKHU YTIICBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOIHBIA Ta3, Yyroib), CIOCOOBI WX TMepepabOTKH U
MPAKTUYECKOE IPUMEHEHHUE MPOYKTOB IepepaboTKH

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMHUpOBAaHHOCTh YMEHUHM BIAACTh CHUCTEMOW 3HAaHMA 00 OCHOBHBIX
METOJaX HAay4YHOro TII03HAHUsS, HCIOJIb3YeMbIX B XUMHUU NPU H3YyYCHUU
BEUIECTB M XUMHUYECKHX SIBJICHHH (HAOIOJIeHUEe, U3MEPEHUEe, DKCIEPUMEHT,
MOJICJIUPOBAHKE), HCIOJIB30BaTh CHUCTEMHBIC XMMHUYECKHUE 3HAHUA JJIA
MPUHATHST PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C
BEILIECTBAMH M MX MPUMEHEHHUEM

3.2

CdopmupoBaHHOCTh YMEHUHN COOIIOIATh MpaBUiIa MOJIB30BAHUS XUMUYECKOM
nocynoil U 1abopaTOpHBIM 000pYIOBaHHEM, a TAaK)Ke MpaBUIIa OOpAIICHUS C
BEUIECTBAMH B  COOTBETCTBUU C HUHCTPYKIMSIMH 1O  BBIIOJHEHHUIO
71a00PATOPHBIX XUMUYECKHX OITBITOB

3.3

ChopMupOBaHHOCTb yMEHHUH IUIAHUPOBAaTh U BBINOJHATH XMMUYECKUH
SKCIIEPUMEHT (IIPEBPALCHUSI OpPraHMYECKHUX BEIIECTB IpU HarpeBaHuH,
[IOJIyYEHUE OTUJIEHA W M3YYEHUE €ro CBOMCTB, KauyeCTBEHHBIC pEAKIUU
OpPraHMYECKUX BEUIECTB, JIEHATypalusi OCJIIKOB NpU HAarpeBaHWUU, LIBETHBIE
peakiuu OelIKOB) B COOTBETCTBUHU C MPABWJIAMU TE€XHUKU O€30MACHOCTHU IPH
OOpalIeHnu ¢ BEIECTBAMU H JIAOOPATOPHBIM OOOPYAOBAaHUEM; MPEACTABIIATH
pe3yabTaThl XMMUYECKOTO JKCIepUMEeHTa B (opMe 3amMcu ypaBHEHHit
COOTBETCTBYIOIIUX peakuuil u (opMynupoBaTh BBIBOJBI Ha OCHOBE ITHX
pE3YJIBTAaTOB

3.4

CchopMupOBaHHOCTb YMEHMH MPOBOAUTH BBIYUCIEHUS IO XHUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BELIECTBA WU MPOIYKTa
peakuuu Mo HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJIHBIX
BEIIECTB WU MPOJYKTOB PEaKIIH)

3.5

ChopMupOBaHHOCTb YMEHHMH KPUTHYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
nH(pOpPMALIMIO, TOIY4aeMyI0 W3 pPa3HbIX HCTOYHUKOB (CpEeICTBAa MacCOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrHe)

3.6

CdhopMupoBaHHOCTb ~ YMEHMH  cOOMIOAAaTh  MpaBHJa  HKOJOTHMYECKH
1[e71eco00pa3HOro MOBEAEHUSI B OBITY U TPYIOBOW JEATEIBHOCTH B IEJNAX
COXPAHEHHMsI CBOETO 310POBbSI U OKPYXKAIOIIEH MPUPOJHON Cpeibl, OCO3HABATh
OIACHOCTb BO3/IEHCTBUS HA >KUBBIE OPTaHU3MBI ONPEACIEHHBIX OPIraHUUECKUX
BellecTB, MOHUMas cMbica nokazarens I[IJIK (mpenenbHO pomycTumMoit
KOHIIGHTPALMU), TOSICHATh Ha MpHMepax CHocoObl YMEHBIIECHHS W Tpea-
OTBpAIICHUSI UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

11 KJIACC

Kon

IIpoBepsiemMble NpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM




NMpoBepsieMOro
pe3yJbTara

00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

Bnanenue cucTeMoun XUMHYECKUX 3HAHUM, KOTOpast BKJIIOYAECT:
OCHOBOTIOJIATAONINEe TOHATHS (XUMHUYECKHH DJIEMEHT, aToM, >JEKTPOHHAs
000I04Ka aroma, S-, p-, 0-3JIeKTpOHHBIC OpOMTAIM aTOMOB, HMOH, MOJICKYJa,
BAJICHTHOCTb, JIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIDHASE Macca, MOJIIPHBINH 00BEM, KpHCTATMYECKasi PEIIETKa,
TUTIBI XUMHUYECKUX peakiuid (OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U
SHIOTEPMHUECKUE, PEAKIMH WOHHOTO OOMEHAa), pacTBOp, JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS JIUCCOLMAIIS, OKHCIINTENb,
BOCCTaHOBUTEJb, CKOPOCTh XMUMHYECKON pEaKIMM, XMMHUYECKOE pPaBHOBECHE),
TEOPUU W 3aKOHBI (TEOPHs AICKTPOJIUTHICCKON Juccoruaiuu, [lepuonnueckuii
3akon JI.W. MeHneneeBa, 3aKkOH COXpPaHEHHsS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (DAKTOJOTHYECKHE CBEIECHUS O CBOMCTBax,
COCTaBe, TONYyYCHHMH W  OE30IaCHOM  HWCIONb30BAaHMM  BaKHEUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKON IEATEIILHOCTH YeIOBEKa

1.2

ChopMHpOBaHHOCTH ~ yMEHUW  BBISIBISATH  XapaKTEpHblE NpPU3HAKU U
B3aUMOCBA3b H3YYEHHBIX IMOHATHM, IMPHUMEHATH COOTBETCTBYIOLIUE ITOHATHUSA
IIpU ONHCAaHUM CTPOCHHUS W CBOMCTB HEOPraHMYECKHUX BEIIECTB M HUX
[IPEBPAILCHU; BBISBIIATD B3aUMOCBS3b XUMHUYECKHUX 3HAaHUU
C IOHATHUSIMU U IIPEACTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX IIPEJMETOB

1.3

Brnagenue oCHOBHBIMU METOJIJaMU HAYYHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
sIBJICHUH (HAOJI0/IeHNEe, U3MEPEHUE, YKCIIEPUMEHT, MOJICIMPOBAHNE)

14

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OIpCACIIATh BAJICHTHOCTb M CTCIICHb OKHCJICHHA
XUMHUYCCKUX JJIEMCHTOB B COCAUMHCHHAX  PA3JIMUHOIO COCTaBa, BHJ
XUMHUYECKOM CBSI3U (KOB&HCHTH&H, HOHHAas, MCTAIIN4YCCKasd, BO,Z[OpOI[HaFI) B
COCAUHCHUAX, THII KpHCT&HJIPI‘-IGCKOfI peHIéTKI/I KOHKPETHOI'O BCHICCTBA
(aTOMHaSI, MOJICKYJISIpDHAsA, MOHHAs, MCTaHHI/I‘IeCKaﬂ)

1.5

ChopmMupoBaHHOCTh YMEHUH ONpENEsTh XapakTep CpeAbl B BOJHBIX
pacTBOpPax HEOPraHUYECKUX COCAUHEHUN

1.6

CchopMupoOBaHHOCTh YMEHHUSI KJIACCU(PUIMPOBATH XUMHUECKUE PEAKIMH IO
pa3IMYHbBIM IpU3HAKaM (YHUCIY U COCTaBy pearupyroliux BELIECTB, TEMJIOBOMY
3pdexTy  peakuuM, U3MEHEHHI0  CTeleHeH  OKHCICHHMS  SJEMEHTOB,
00paTUMOCTH peakliii, YJacTHUIO KaTajlu3aTopa)

1.7

CchopMupOBaHHOCTb YMEHHMH COCTABIISATh YPAaBHEHUS DPEAKUMN pa3IU4YHbIX
TUIOB, TOJHBIE M COKpAaIIEHHbIE YpaBHEHHsS peaklUid HOHHOro OOMeEHa,
YUUTBIBAsI YCIOBHs, IPU KOTOPBIX ATH p€aKLMU UAYT 1O KOHIIA

1.8

ChopmMHpoBaHHOCTE  YMEHHMI MpPOBOJWUTH PEAKLUH, MOJITBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB PA3JIMYHBIX HEOPTaHMYECKUX BEILECTB, PACIO3HABATH
ONBITHBIM  IIyT€éM  HMOHBI, NPHUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEILECTB

1.9

CpopMUpPOBAaHHOCTP  YMEHHH  pPAaCKpBIBaTh  CYHIHOCTh  OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIMHA IOCPEICTBOM COCTaBJIECHUS 3JIEKTPOHHOTO
OayaHca 9TUX peakuui

1.10

ChopMupoBaHHOCTb YMEHHMH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaxkiuu oT pa3IMYHbIX GaKTOPOB

1.11

ChopMUPOBAaHHOCTh YMEHHUH OOBSCHATH XapakTep CMEIICHHS XUMHUYECKOTO
pPaBHOBECHS B 3aBHCHMOCTH OT BHENIHETO0 BO3ACHCTBUS  (IIPHUHIHII
Jle IlaTenne)

OO6m1ast 1 HEOPraHMYECKask XUMUS

2.1

ChopMUpOBaHHOCT YMEHHI PAaCKPBIBATh CMBICT [lepronnyeckoro 3akoHa




JI.1. MenneneeBa W JEMOHCTPUPOBATH €0 CHCTEMATH3HPYIONIYIO, O0b-
SICHUTEIIbHYIO U IPOTHOCTHUYECKYIO (DYHKINH

2.2

CchopMupoBaHHOCTh YMEHUH XapaKTEPU30BATh HIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX 3JieMeHTOB 1—4 nepuoaos [lepruoauueckoil CUCTEMbI XMMHUUECKHUX
anementoB JI.J1. MeHzeneeBa, HCIONB3Yysl MOHSATUS «S-, P-, O-2JIEKTPOHHBIE
opOuTanu», «IHEPreTHYECKHe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XMMUYECKUX 3JIEMEHTOB M UX COEJUHEHUH IO IIepruoiaM U
rpynnaM Ilepuonnueckoi cucteMsl XUMUYECKUX d1eMeHToB [[.1. Menneneesa

2.3

ChopMHUpOBAaHHOCTL ~ YMEHHMHM  XapaKTepw3oBaTh  (OMHUCHIBaTh)  oOmIHe
XUMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJITBEPK/IaTh CYIIIECTBOBAHNE T€HETUYCCKON CBSI3U MEKIY HEOPTraHMYECKIUMH
BEIIECTBAMH C MTOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHIMA

2.4

CdopmupoBaHHOCTH YMEHHH yCTaHaBIIMBATh MPUHAJJICKHOCTD
HEOpPraHMYECKUX BEIIECTB 110 UX COCTABY K OIpeNeIEHHOMY Kiaccy (Tpymnie)
COeIUHEHUI (IpOCThie BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJBbI,

OCHOBAHUSI, KUCIIOTHI, aM(OTEPHbIE THIPOKCUIBI, COITH)

2.5

CchopMupoOBaHHOCTb yYMEHHMH HCIOJIB30BaTh XMMHUYECKYIO CHMBOJIUKY IS
cocTaBieHUs] (OPMYJT BEMIECTB M YPAaBHEHUH XUMHYECKUX PpEaKIHi,
cucremaruyeckytro HomeHkiaatypy (IUPAC) wu tpuBmanbHble Ha3BaHUsA
OTJENbHBIX HEOPraHMYECKUX BeELIECTB (yrapHblid ras, YIJIEKUCIBIA Ta3,
aMMMaK, ram€Has W3BECTb, HErami€Has W3BECTb, NUTbEBas COJA, IUPUT U

Jipyrue)

2.6

ChopmupoBaHHOCTE ~ YMEHUH  XapakTepu3oBaTh  (OMUCHIBaTH)  OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, TOJI-
TBEP)KIATh CYIIECTBOBAHUE TEHETHUYECKOW CBS3M MEXIYy HEOPraHHYECKUMHU
BEIIECTBAMHU C TTOMOIILIO0 YPAaBHEHUH COOTBETCTBYIOINX XUMUYCCKUX PEAKITHIA

2.7

ChopMupOBaHHOCTh yMEHHUH IUIAHUPOBAaTh W BBINOJHATH XMUMHYECKHM
SKCIIEPUMEHT (pa3joXKEeHHE MEePOKCHAA BOJOpPOJAa B MPUCYTCTBUU KaTallu-
3aT0pa, ONPEIEIIEHUE CPEbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WH/IWKATOpa, BIUSHHE pPAa3JIMYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakIMy, peaky HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKLUMH Ha cyibdart-,
KapOOHaT- W  XJIOPUJ-aHMOHBI, HAa  KaTHOH  aMMOHHS,  pELICHUE
OKCIIEPUMEHTAIBHBIX 3alad mo TemaMm «Mertamnsl» n  «Hemeramis») B
COOTBETCTBMM C TpaBUJIAMU TEXHUKHM O€30IaCHOCTH TMpU OOpalieHuu
C BeLIeCTBaMHU M Ja0OpaTOPHBIM 000pYIOBaHHUEM; MPEACTABIATh PE3YIbTaThI
XMMHUYECKOT0 dKCIIEpUMEHTa B (POpME 3alKCH YpaBHEHHM COOTBETCTBYIOIUX
peakiuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

CdopMUpoBaHHOCTH YMEHUM COOJIIOIATh MpaBUjIa MOJIb30BAHUS XUMUYECKON
mocyZol U nabopaTOpHBIM O0OpPYIOBAaHUEM, a TaKXKe MpaBuiIa OOpalIeHHs ¢
BEIIECTBAMH B  COOTBETCTBUU C HWHCTPYKIUSMH 110  BBITOJTHCHHIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB

2.9

Cq)OpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTCpU3oBaTb XHUMHUYCCKUC IMIPOLECCHI,
JIC)KAIME B OCHOBC IMMPOMBIIIJIICHHOI'O MMOJTYYCHUS CepHOfI KHUCJIOTBI, aMMHaAKa, a
TaKXC C(I)OpMI/IpOBaHHOCTB HpCIICTaBJ'ICHI/Iﬁ 00 O6H_[I/IX HAayY4YHBIX NMPpUHOUIIAX U
9KOJIOTHYCCKHX npo6neMaX XUMHUYCCKOIro MpoOru3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

ChopMUpOBAaHHOCTh  TMPEACTABICHUH O  XUMHYECKOW  COCTaBJISIOMIEH
€CTECTBEHHOHAYYHON KAPTHUHBI MUPA, POJIU XUMHH B MMO3HAHUM SIBJICHUHN MpHU-
poapl, B (QOPMHUPOBAHWM MBINIIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(YHKITMOHATTFHOW TPAaMOTHOCTH, HEOOXOMUMOU Il pelleHrs MPAKTUYECKUX
3aa4 ¥ HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHHSI K CBOEMY 3J0POBBIO U
MIPUPOIHOM Cpese




3.2 ChopMHUpPOBAaHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
nH(OPMALIHIO, TONTY4aeMyl0 W3 pPa3HBIX HCTOYHHKOB (CpeAcTBa MacCcOBOM
KOMMYHHKAIMH, ceTb IHTepHET U ipyrue)

3.3 ChopmupoBaHHOCTE ~ YMEHUH  COONIOATh  TpaBHJa  SKOJOTHYECKH
1eJIeCO00pa3HOro MOBEICHHS B OBITY W TPYIOBO# JEATEIBHOCTH B IENAX CO-
XPpaHCHHSI CBOCTO 3/I0POBbSI M OKPYIKAFOIIEH MPUPOTHOM CPE/Ibl

3.4 Oco3HaBaTh ONACHOCTh BO3JEHCTBHUS HA JKUBBIE OpPraHU3Mbl ONPEIEIEHHBIX
BelecTB, MOHUMast cMbic nokazatens [1JIK, mosicHaTh Ha mpuMepax CrocoObI
YMEHBIIEHUS W MPEJOTBPALLEHUS UX BPEJHOTO BO3JCUCTBUS HA OpPraHU3M
4eJI0BEKa

3.5 ChopmupoBaHHOCTh yYMEHHMM MPOBOJIUTH BBIYMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MAaccoBasi JOJsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHMA
ra3oB MpH XUMHYECKHX PEaKIHUAX, MAcChl BEIIECTBA WM O00bEMA Ta3oB IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O00BEMY OIHOTO W3
Y4acTBYIOUIMX B pEaklMU BEIIECTB, TEIJIOBOro 3¢ ¢ekra peakuuu Ha OCHOBE
3aKOHOB COXPAHEHHUs MacChl BEUIECTB, IPEBPALLIEHUS U COXPAaHEHUS YJHEPTUU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KVIACC

Kon

HpOBepﬂeMLIﬁ JJIECMECHT COACPKaHUSA

1

TeopeTI/I‘leCKI/IC OCHOBBI OpraHI/I‘{eCKOﬁ XHNMHH

11

[IpenMer opraHuyYeCcKOil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IOJIYYCHUU
HOBBIX BEILIECTB W MaTepUayioB. Teopusi CTPOECHUS OPraHUYECKUX COequHEHHH A.M.
BytiiepoBa, €€ OCHOBHBIE [T0JIOKEHHUS

1.2

CrpykrypHble (OpMYJIbI OpraHMYECKHX BeLIeCTB. ['omosorus, mzomepus. XuUMHUECKas
CBSI3b B OPraHUYECKUX COCAUHEHMSIX — OJAUHAPHBIE U KpaTHbIE CBs3U. lIpencrasienue o
KJ1acCU()MKAIMU OPTaHUYECKHUX BEIIECTB

13

Homenknarypa opraHM4ecKuX COeIMHEHUN (cucTeMaTH4ecKas) U TPUBUAIbHBIC Ha3BaHUs
BOKHEHIIMX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEILIECTB

Yri1eBo10pOBI

2.1

ATIKaHBI: COCTaB M CTPOCHHUE, TNOMOJIOTMYECKMH psAd. MeTraH M 3TaH — MNpOoCTeuIHe
NPEJCTaBUTENIN AJKAHOB: (pU3MUECKUEe M XMMHUYECKHE CBOMCTBA (pEeakLUU 3aMeIleHUs U
TOPEHMsI), HAX0XI€HHUE B IPUPOJIE, OTYUEHHE U TPUMEHEHUE

2.2

AJKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN PAl. DTHIIEH U MPOINUIIEH — MPOCTEUIINE
MIPE/ICTaBUTENN AJIKEHOB: (PU3NYECKHE U XUMUYECKUE CBOICTBA (peaklMy THIPUPOBaHMUS,
TaJIOTEHUPOBAHUSA, THApATallUM, OKUCIEHHSs W IOJIMMEpU3aluu), IOJIYy4YeHHEe U
IIPUMEHEHHE

2.3

Ankanuensl: Oyranuen-1,3 u MetunOyranuen-1,3: cTpoeHue, BaXHEHIINE XMMUYECKHE
cBoicTBa (peakiys noauMmepusannn). [lonydeHre CHHTETHUECKOTo KayuyKa U Pe3UHbI

2.4

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTHYECKUM psll. ANETHWIEH — Mpo-
CTEWIIMH TpeNCTaBUTENb AaJKWHOB: COCTaB, CTpPOEHHUE, (U3MUYECKHE U XHUMHUYECKUe
CBOMCTBa (p€akiuu THAPUPOBAHUS, TaJOTCHUPOBAHUA, THApATAIlMH, TOPEHHSs), II0-
JIy4Y€HUE U IPUMEHEHUE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHEe W XHUMHYECKHE CBOMCTBA (peakiuu
raJIOT€HUPOBAHNS U HUTPOBAHUs), OJIYyYEHHE U TpUMEHEHME. TOiIyom: cocTaB, CTpOEHUE,
¢u3nyeckne M XUMHUYECKHE CBOMCTBA (peakUWy TajJOTeHUPOBAaHUS U HUTPOBAHUS),
[IOJIyYeHUE U TNpuUMeHeHue. TOKCHMYHOCTh apeHoB. ['eHeTmdeckas CBs3b MEXKAY
YTI€BOIOPOAAMH, MPUHAISKAIIMMH K Pa3IMYHBIM KJ1accaM

2.6

[TpupoHble UCTOUHUKHU YTIIeBOAOPOAOB. IIpupoaHblil a3 U nomyTHbIE HEPTSIHbBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepaOOTKM He(TH: MeperoHka, KpPEeKUHT
(TepMHYecKHii, KaTanUTU4YEeCKUi), mupoiau3. IIpoaykTbl mnepepabOTKu HePTH, HX
MIPUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroib W NPOAYKTHI €ro




nepepadoTKu

Kucnoponcoaepxkaiiue opraHM4ecKue CoOeIMHEHU

3.1

[IpenenpHble OMHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpoeHHe, (U3NUECKHe
Y XMMUYECKHUE CBOMCTBA (pEaKIMU C AKTUBHBIMU METAJJIaMH, TaJIOr€HOBOJOPOJIAMU,
ropeHue), npuMeHeHue. Boropoanbie cBSi3U Mexay MojieKyidamu crnupTtoB. [leiicTBue
MEeTaHoJIa U 3TaHOJa Ha OPTaHU3M 4YesioBeKa. MHOroaToOMHbIE CIUPTHI. DTHICHTIUKOIb U
[NIMLEPUH: CTPOCHHE, (PU3NYECKUEe M XUMHUYECKHE CBONCTBa (B3aUMOJEHUCTBHE CO
LICJIOYHBIMU METaJJIAaMU, KaueCTBEHHAs! Peakldss Ha MHOTOAaTOMHbIE CIUPTHI). JleiicTBue
Ha OpraHu3Mm 4denoBeka. [I[puMeHeHne rmiepruHa u STUICHTIIMKOIIS

3.2

@DeHOT: CTPOCHHE MOJICKYNbI, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ipumenenne geHona

3.3

AHLHGI‘I/IHH N KCTOHBI. CDOpMaHLl[eI‘I/II[, ancTajabACruja: CTpOCHUC, (1)I/I3I/I‘-IGCKI/IG n XHu-
MHYECKHE CBOMCTBA (peaKI_[I/II/I OKHCJICHHMA M BOCCTAHOBJICHUS, KaYCCTBCHHBIC peaKHI/II/I),
IOJIYYCHHEC U TPUMCHCHUC

3.4

OnHOOCHOBHBIE IpeJieNbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHasi KUCIIOTHI:
cTpoeHue, pU3NYecKue U XMMUYECKHE CBOMCTBA (CBOWCTBA, OOIIME AJs Kiacca KHUCIOT,
peakuust »TepuduKanuu), NoiaydeHue u mnpumeHeHue. CreapuHOBas U OJEUHOBAs
KHMCJIOTBI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak COJM BBICHIMX
KapOOHOBBIX KHCIIOT, MX MOIOLIEE ICHCTBHE

3.5

Crnoxuble 2pHUpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIponu3 cloxHBIX 3()UPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupos. buosornueckas posib )KUPOB

3.6

VYrneBoabl: cocTaB, KiaccuuKaus yrieBoaoB (MOHO-, TU- U moiucaxapuabl). ['moko3a
— TPOCTCHINUH MOHOCAXapw: OCOOCHHOCTH CTPOCHUS MOJICKYNbI, (U3NYECKUE W
XMUMHUYECKHE CBOMCTBa (B3ammopelcTBue ¢ ruapokcugom meau(ll), okucneHue
aMMHadHBIM pacTBopoM okcuaa cepeOpa(l), BoccTaHOBIEeHUE, OpOKCHHE TIIOKO3HI),
HaXOXKJCHHUE B MPUPOJIC, IPUMEHEHHE, OHosorndeckas poib. DotocunTes. PpykTo3a Kak
u3oMep TIIoKO3bl. Kpaxmanm W 1memnoiio3a Kak NpUpoaHbie moiumepsl. CtpoeHue
KpaxMayia M IeJuTroio3bl. DHU3MUecKue W XMMHYECKHE CBOMCTBA Kpaxmalsia (THIpOJIU3,
KauCCTBCHHAA pCaKknus C I/IOI[OM)

A30Tcozlep>i<amne OpPraHu4YCCKUC COCANHCHU

4.1

AMMHOKHUCIIOTHI Kak aM{QOTEepHbIE OpraHuyeckue coeauHeHus. Du3nueckue U Xu-
MUYECKHE CBOWMCTBA aMHHOKUCIOT (Ha TpuMepe TiuiuHa). buonormdeckoe 3HayeHHe
aMUHOKHCIOT. IlenTnant

4.2

benku kak mpuUpoIHBIE BBICOKOMOJEKYISpHBbIE coequHeHwus. llepBuuHasi, BTOpUYHas U
TpeTU4Hasi CTpyKTypa OenkoB. XMMHUYECKHUE CBOMCTBA OEJIKOB: THIPOJIU3, ACHATYpallus,
KaueCTBEHHBIE PEAKIINH Ha OEIKH

BBICOKOMOJIEKYIISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TOHSITUS XMMHUHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MTOJIUMEPHU3AIINH, CPEIHSSI MOJIEKYJsipHas Macca. OCHOBHbBIE
METOABbl ~ CHHTE€3a  BBICOKOMOJEKYJSIPHBIX ~ COEIMHEHHMH  —  MOJIMMEpHU3alus
Y TIOJIMKOHICHCAIIHS

5.2

DKCHEepUMEHTAIbHBIE METOJIbI M3YUYEHUsl BELIECTB U MX MPEBPAILECHUI: 03HAKOMIICHUE C
oOpasiamMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TutacTMacc, kayuykoB. [lomyuenue
CUHTETHYECKOI0 KayuyKa U PE3UHBI

11 KUIIACC

Kon

IIpoBepsieMblil JJIEMEHT COJIePKAHUS

1

TCOPCTHHCCKI/IC OCHOBBI XUMHH

11

XUMHYECKU 37eMeHT. AToM. Slapo atoma, M30TOmBl. DNEKTPOHHAs 000J0uYKa. DHEp-
reTUYECKHe YPOBHHU, TIOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d-d5eMeHThI. OCOOEHHOCTH
pacrmpeiesieHdsi JIEKTPOHOB TIO OpOUTalIsiM B aTroMax OJJIEMEHTOB IMEPBBIX YETHIPEX
MePHOJIOB. DIEKTPOHHASI KOH(UTYpAIIHs aTOMOB

1.2

Ilepnonnueckuit  3akoH u  Ilepmonmueckas cucremMa XHMHMYECKHMX — 3JIEMEHTOB




J.N. MenneneeBa. CBsi3b Nepuoauyueckoro 3akoHa u Ilepuoanyueckoil CHUCTEMBI XU-
Muueckux 3yieMeHTOB J[.M. MenpneneeBa ¢ COBpPEMEHHOW TEOPHUEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHS CBOWMCTB XHMHUYECKUX OJIIEMEHTOB U 00pa3yeMblX HMU
MPOCTBIX M CIOXKHBIX BEIIECTB MO TPYIIaM U MEepuojaM. 3HAUCHHE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKH

1.3

Crpoenue BemiecTBa. XHMMHUYECKass CBA3b. Buabl XMMHUYECKOH CBSI3M (KOBaJE€HTHas
HEeNoJsipHasT W TMOJIApHAs, WOHHAas, MeTajindeckas). MoHBl: KaTMOHBI M AHUOHBL
MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW XUMHYECKOW CBs3M (OOMEHHBIH W JOHOPHO-
aKIenTopHeIii). BogopoaHas cBs3b

1.4

BanentHocts. DnekTpoorpuniateabHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelleCcTBa. TUIMBl KPUCTAUNIMYECKUX PELIETOK. 3aBUCHMOCTh CBOMICTBAa BELIECTB OT THUIA
Kpuctaymueckon pemérku. Ilonstme o aucnepcHblx cucreMax. lcTuHHBIE N
KOJUIOMHBIE pacTBOpbL. MaccoBas 10Ji1 BEIECTBA B pACTBOPE

1.6

Knaccudukanus Heopranumueckux coeAuHeHUd. HomeHkiaTypa HeEOpraHm4ecKux
BELIECTB

1.7

XumMuueckas pCaKnusi. KJ'IaCCI/I(bI/IKaI_[I/ISI XUMHNYCCKHX peaKHI/Iﬁ B HeopraHquCKOﬁ
PIOpI‘ElHH‘-ICCKOfI XUMHUH. 3aKoH COXpPaHCHUA MacCChl BCHICCTB, 3aKOH COXPaHCHUS
W IIPCBpAIICHUA SHCPI'U IMPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

1.9

OO6partumbie peakuuu. XUMHUYECKOE paBHOBecue. DaKTOPHI, BIUSIOIMIME HA COCTOSTHUE
xumuyeckoro paBHoBecus. [Ipunnun Jle [llarense

1.10

Onexrponutudeckas auccouuanus. CunbHbple U cnaOble 3aeKTponuTsl. Cpena BOIHBIX
pacTBOPOB BELECTB: KKcas, HEUTpalibHas, 1esnoyHas. Peakiiuy noHHOro ooMeHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkunu

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemeramiel. [lonoxenue HemetayuioB B [lepuoauueckoil cucTeMe XHMHUYECKHX Olie-
mentoB JI.M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aroMoB. Du3MuecKkue CBONCTBA
HEMETAJIOB. AJUIOTPONHUS HEMETaUIoB (Ha MpUMepe Kuciaopona, cepsl, ¢ocdopa
U YIieposia)

2.2

XUMHYECKHE CBOWCTBA BAXKHEWIIIMX HEMETAJUIOB (TallOTEHOB, Cepbl, a3ora, ¢ocdopa,
yriaepoia W KpPEeMHUS) U HMX COCOUHEHHH (OKCHAOB, KHCIOPOJACOAEPKAIIUX KHUCIOT,
BOJIOPOAHBIX coenHEeHMH). [[puMeHenre BAKHEHIITNX HEMETAIUIOB U UX COSUHEHUN

2.3

Meramnsl. [lonoxenune MeramioB B lleprognyeckoi cucreMe XMMHUYECKHX JJIEMEHTOB
J.U. MenneneeBa. OcoOEHHOCTH CTPOEHMSI AJIEKTPOHHBIX 00OJIOYEK aTOMOB METAJJIOB.
OO6mume ¢pusndeckue cBoiictBa MeTasioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUECKUI Psilt
HaIpsDKEHUH METaJUIOB

2.4

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATpHM, Kajaui, KaJdblMid, MarHui,
ATIOMHUHHM, ITUHK, XPOM, JKETIe30, Melb) U UX coeAruHeHur. OO1ue crnocoObl MOMTyYeHUS
MeTtasuioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

I'eneTnyeckas CBA3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAMJICIKAINX K Pa3JIMYHBIM KJIaCCaM

XUMHUS U KU3Hb

3.1

Ponp xumMuu B obecriedeHIH KOJIOTHIECKON, YHEPTETUUECKOM U MHUIIEeBON O€30MacHOCTH,
Pa3BUTHUU MCIUIUHBI. ITonsaTue o HAaYYHBIX MCTOAax IMO3HAaHHWA BCIICCTB U XUMHUUYCCKHUX
peakuui

3.2

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHLIUIAX MPOMBIIUIEHHOTO IOJY4€HHUS
BAKHEUININX BemecTB. UYenoBek B MHUpE BEIIECTB W MaTEpPHUANIOB: Ba)KHEWINUE
CTPOUTEIBHBIE MaTEpHAJIbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTrepHuabl JUTS JJIEKTPOHUKHU, HaHOMaTepHaIbl, OpraHUYeCKHe
1 MUHEpaJbHbIEe yTIOOpEHUs

3.3

X¥UMHA U 3740pPOBbE UEIOBEKA: IpaBHUJa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBwiia 0€30MacHOr0 HCIHOJIb30BaHUs MpenapaToB ObITOBONM XMMHUU B TOBCEIHEBHOU




| xu3En

YUYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
e Xwumus, 10 xmacc/ I'abpuensu O.C., OctpoymoB W.I"., CnaakoB C.A. AKITMOHEpHOE
obmectBo «M3narenscTBO «lIpocBemnienue»
o Xumus, 11 kmacc/ T'abpuensia O.C., OctpoymoB WN.I'., CnankoB C.A. AKHoHEpHOE
obuiectBo «M3narenscTBO «lIpocBenienue»
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
OenepanibHas pabouasi TporpamMma CpeaHero oOmero ooOpa3oBaHus NpeaMeTa «XUMUS)
(6azoBwrii ypoBenn) (s 10-11 kmaccoB oOpazoBatenbHbIX opranmzanuii. ®I'BHY HUuctuTyT
cTpareruu pa3Butus obpazoBanus. Mocksa — 2023.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka [IOK



