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[IporpamMa 1o XuMHM Ha YpPOBHE CpelHEro oomero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny, Tpe0OBaHUA K pe3ysibTaTaM OCBOEGHHs  (enepanbHOl  oOpa3oBaTenbHOU
nporpamMmbl cpeanero obmero obpazosanust (OOIT COO), mpencrasneHusix B degepaibHoM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom KoHnenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE POTrPAMMBI, U OCHOBHBIX MOJOXKEeHUH «CTpareruu
pazBuTusi Bocniutanus B Poccuiickoit denepanuu Ha nepuon no 2025 rona» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOIXOMOB K pa3paboTKe NpOrpaMMbl 110 XHMHUH, K OIPEIEICHUIO 00me
CTpaTeruv 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBHMJIM KOHIETITYaJIbHBIC MOJOXKEHHS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUsS, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHHKOB.

XuMuyeckoe oOpa3oBaHHe, [OJy4aeMOe BBIYCKHUKaMU  00I1e00pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM dYacThlo HX 00pazoBaHHOCTH. OHO  CIYXHUT
3aBEPIIAIOIIMM 3TallOM pealiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o0O0pa3oBaHUsA. OTHU IIEHHOCTH
KacaloTCs MMO3HAHUS 3aKOHOB TPHUPOJBI, (POPMUPOBAHUS MHPOBO33PCHHSI U OOMIEH KYJIbTYPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY 3[0POBBIO U
npupoHON cpene. Peann3yercst xumuueckoe 00pa3oBaHue 00ydarOIIMXCS Ha YPOBHE CPEIHETO
o0miero obpazoBaHusi CpelCTBaMH yd4eOHOro mpeaMera «XUMHUs», COJAep)KaHuEe U MOCTPOCHHUE
KOTOPOTO ONPEIEICHBl B MPOTpaMMe I0 XHMHU C Y4E€TOM CcrHenu(DUKH HAyKH XUMHH, €&
3HAYEHUS B MO3HAHUU MPUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
1esaeil ¥ MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyr0 poJib B COBPEMEHHOM
LMBUJIM3AIMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHNE LIEJTOCTHOIO MPeICTaBICHUs
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BELIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHo B3aMMOJEHCTBYS C JOPYTMMH €CTECTBEHHbIMM HAayKaMH, XHMHS CTajla
HEOTHEMJIEMON YacThI0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOTO Tpylda U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha pelIeHHE INI00albHbIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKOM Oe30macHOCTH U
OXpaHBbI 3J0POBBS.

B coorBercTBHM ¢ 0O0mMMH LENMU U TPUHLUIIAMU CpeIHEro oomiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY O0Yy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.



CocraBnsiromiuMu  ripeiMeTa «XUMUs» SBISAIOTCS 0a30Bble Kypcebl — «Opranuyeckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XUMHUU (C BKIIIOUCHHEM
3HaHWHN W3 O0IIeld XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Opranundeckast xumus» u «OO011ast 1 HeopraHuyeckast
XUMHS» cHOpMUpOBaHA B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4YEHUIO
yuyeOHOro Martepuasia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 m3yuyaeMbIX B Kypce BeELIECTBaxX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pasBUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYaJIbHbIE
IIPEJICTAaBICHUSI O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM YrJoM 3peHHs B IpenMeTre «XuMus» 0a30BOr0 ypoBHS paccMaTpUBaeTCs
U3yYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(akTOJIOrMUECKUe CBEJCHUS O BELIECTBAX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUD» O00yUYarOIIUMCS MPEIOCTABISAECTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 33aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3UIHH,
riry0Xe TOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOICH.

Enunas cucreMa 3HaHUN O BaKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHsercss B kKypcax 10 wum 11 kiaccoB ndieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIBHOM U
MPAKTUYECKON JEsITeNbHOCTH YelOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKUX MPHUIOKEHUM XHUMHUH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOTOJHEHUsI 3HAHUMN, pelieHus
MHTEJUICKTYAJIbHBIX U KCIIEPUMEHTAJIBHBIX HCCIIEIOBATENbCKUX 3a1ay. B menoMm conepxanue
y4aeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOr0 MHUpA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOCHUEM, ITI03HABAEMOCTb ITPUPOIHBIX SBJIECHUN IIYTEM DKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXIy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH HKOJIOTMYECKUX MPoOJieM, a Takke mpodieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B mnane pemeHus 3aaay BOCIUTAHUS, Pa3BUTHUS W COLUANM3AIMKU  O0OydYarOIIUXCS
IPUHSTBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHHE YHUBEPCAJIBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BUJIOB JEATEILHOCTH: PELICHUs MpobieM, MOUCKa, aHau3a U
0o0paboTkn HMHPOpMaAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHs OMNblTa MPAKTUYECKOH U
HCCIIE0BATEILCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMUU.



B npakTtuke npenonaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, Tak U
HAa YpOBHE cpeaHero obmero oOpa3oBaHUs, TMPH  ONPENEICHUH  COJEpKaTeIbHON
XapaKTePUCTUKU LeJIed HM3Yy4YeHHs MpeaMeTa HaIpaBjICHUEM IE€PBOCTENCHHOM 3HAYMMOCTH
TPaJMLMOHHO TMpHU3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak olnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUYECKOW JEATEeIbHOCTH YeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
ONpPEICTICHUIO LIeJIeH U3YUEHUS TIPEAMETA SIBJSIETCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJABHBIMH IENIIMA H3y4YeHHS IpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABIAIOTCS:

(GbopMUPOBAHHUE CUCTEMBbl XMMHUYECKUX 3HAHUH KaK BAKHEHIICH COCTABISAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXKaT KIIOYEBbIC MOHATHUS, (PyHIaMeHTalIbHbIC
3aKOHBl M TEOPUM XUMHHM, OCBOEHHUE S3blKa HAYKH, YCBOCHHE M IIOHMMAHHUE CYIIHOCTH
JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUel uX
Pa3BUTHS U CTAHOBJIICHUS;

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUN O HAYYHBIX METOJaX I[IO3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEeHUsT YMEHHH OpPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M XHWMHMUYECKUX SIBJICHUM, HMMEIOLIMX MECTO B MPUPOJAE, B MPAKTUUYECKON U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OObSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJTFOICHUEM TIPABHII 0€30ITaCHOTO OOPAICHHS C BEIIECCTBAMH.

Hapsiny ¢ atum, copepxatenibHas XapakTepUCTUKA LElIed U 3a7ad W3y4eHUs IpeaMeTa B
[IporpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMU
B cucTeMe cpeaHero oOmiero oobpaszoBanusi. CeroiHs B MPENoJaBaHUU XUMHUHU B OOJbILEH
CTENEHH OTAAETCA NPEANOYTEHUE IPAKTUYECKOW KOMIIOHEHTE CoJiep)KaHusi oOyuyeHus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIIYCKHHMKA 0OOIIe00pa30BaTeNbHON  OpraHU3aIlH,
BJIAJICIONIECT0 HE HAOOpOM 3HAHW, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHMSIMM aKTUBHOT'O TOJIYYEHHS 3HAHUN U NMPUMEHEHUS UX B PEaJbHOW XU3HU Ul PEILICHUS
MPAKTUYECKHX 3ajay.

B cBa3m ¢ atum npu H3YUYCHUU NOPpCIMETa «XHUMHS AOMUHHUPYIOIIEC 3HAYCHUC
an06peTa10T TakuC OCIM U 3aJa4M, KaK:

ajanTanus Oo0y4Jarommxcs K  YCIOBUSIM  JUHAMUYHO  Pa3BUBAIOIIETOCS  MHpAa,
GbopMHpOBaHME MHTEIUICKTYAIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢dopmupoBaHne y OOYyHYalOIIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPoOIeM,
[IOWCKa, aHanu3a M o00paboTKM HMHPOpPMALUU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NEeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKHU C
MO3HIIMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OPTaHHU3M YeJIOBEKa U MPUPOTHYIO CPEY;

paSBI/ITI/Ie ITIO3HABATCJIIBbHBIX I/IHTepeCOB, I/IHTeJ'IJ'IeKTyaJ'IBHBIX nu TBOp‘-IeCKI/IX CHOCO6HOCTeﬁ
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITEJIbHO TMPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHHU B
COOTBCTCTBUU C ) KU3HCHHBIMH HOTpe6HOCT$[MI/I, HNUCITIOJIB30BAThH COBpeMeHHLIe I/IH(bOpMaIII/IOHHBIe
TEXHOJIOTUH JIJIsl IOMCKA M aHAJIM3a YUeOHON M HAyYHO-TOMYJIIPHON MHPOPMAIIUU XUMUYECKOTO
COJICPKAHNS;



(hOpMHUPOBAaHHE M PA3BUTHE Y OOYJAFOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, HpI/I HJIaHI/IPOBaHI/II/I nu HpOBeZ[eHI/II/I XUMHUYECKOT'O E)KCHepI/IMeHTa;

BOCIIUTAaHHE Yy OOyYaromuxcs YOSKAEHHOCTH B TyMaHHUCTHMYECKOW HANpPaBICHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pElIeHWH TJ00albHBIX  MpOOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTUYECKUX PECYpCOB M COXPAHEHUs IPHUPOIHOIO
paBHOBECHsSI, OCO3HAHHUA HEOOXOJUMOCTH OEpeKHOr0 OTHOLIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHSATHS
rPAMOTHBIX PELIEHUH B CUTYyAIUAX, CBI3AHHBIX C XUMHUYECKUMU SIBIICHUSMH.

B yuebHom mnaHe cpenHero oOmiero oOpa3oBaHHs MpeaAMET «XUMHUs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO0miee 4nciIo yacoB, OTBEAEHHBIX JJIS M3YYEHHUS XMMHHU, HA 0a30BOM YpOBHE CPEIHETO
obmero obpaszoBanus, cocraBiseT 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hemenoo), B 11
kiacce — 34 gaca (1 4ac B Hezemo).

COJAEPKAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHH

[Ipenmer opraHudeckod XuMuU: €€ BO3HMKHOBEHME, pa3BUTHE M  3HA4YCHHE
B IIOJTyYE€HUU HOBBIX BELIECTB U MaTepuaioB. Teopus cTpOEHUS OpPraHUYECKHX COCTUHEHHUH A.
M. BytnepoBa, €€ ocHOBHblE MONOKEHUsA. CTPyKTypHblE (DOpPMYINIBI OpPraHMYECKUX BEIIECTB.
['omomnorus, nzomepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEIUHEHUSX — OJMHApHBbIE U
KpaTHBIE CBSI3H.

HpeI[CTaBJ'IeHI/Ie ) KJIaCCI/I(i)I/IKaI_[I/II/I OpTraHUYCCKUX BCIICCTB. HOMeHKJ'IaTypa OpTraHUYCCKUX
COE€IUHEHMI (CI/ICTCMaTI/I‘-ICCKaH) U TPpHUBUAJIBHBIC HA3BAHUA BayKHEUIITUX HpCI[CTaBI/ITCJ'ICI\/'I
KJIaCCOB OPraHUYCCKHUX BCUICCTB.

SKCHGDI/IMGHTEU'H)HBIG METOJbI M3YUYCHHA BCHICCTB M HX HDeBDaH_[eHI/If/'Il O3HAKOMJICHHUE C
06pa3uaMI/1 OpTraHHUYCCKUX BCHICCTB U MATCpUAIaMHU HAa UX OCHOBC, MOJACIIMPOBAHUC MOJICKYJI
OpraHN4Y€CKUX  BCHICCTB, Ha6J'IIOI[eHI/Ie n OomnucCaHue JACMOHCTpAalMOHHBIX OIIBITOB IIO
MMPEBPAIICHUIO OPIraHNYCCKUX BCILICCTB IIPHU HAI'PCBAHUUN (HJ'IaBJIeHI/IC, O6y1"J'II/IBaHI/IC u FOpCHI/IC).

Yraesoaopoabl



AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTHMYECKUM psa. MeTaH M 3TaH — MNpOCTEHIIne
MPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuUuu 3aMelieHUs U
rOpeHUsl), HaXOXACHNUE B IPUPOJIE, IOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psiA. DTUIEH U IPOIUIEH — IpocTeiiune
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluU, OKUCIIEHHUS U MOJIMMEPHU3ALINN ), TIOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraguen-1,3: crpoeHue, BakHEHIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTHU CTPOCHHUA, TOMOJIOTHYECKHUI pAa. AHGTI/IJ'ICH —
HpOCTeI‘/'IH_II/II‘/'I MMpEaACTAaBUTECIIb aJIKUMHOB: COCTaB, CTPOCHUEC, (bI/IBI/ILIeCKI/IC 1 XMMHYECKHE CBOMCTBA
(peaKL[I/II/I TUApUPOBAHUS, TAJIOITCHUPOBAHMWA, T'UApaTaliuu, FOpeHI/ISI), MOJIYYCHHEC U IPUMCHCHUC.

Apensl. beHson: cocrtaB, cTpoeHHe, (QHU3MYECKHE W XWMHUYECKHE CBOMCTBA (pEeakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJNy4YeHUE M MpUMEHeHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuieckue ceocmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYYeHUe U
npumenenue. TOKCUYHOCTh  apeHOB. ['eHeTmyeckas CBsI3b  MEXIYy  YIJIEBOJOPOJaMH,
MIPUHAJISKALITIMHI K Pa3JIMYHBIM KJIaccaMm.

[TpuposHblE UCTOUYHUKU YTIIEBOJAOPOAOB. [IpupoaHbIi ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaObOTkM He(TU: MEeperoHka, KpeKUHT
(TepMHUYECKHiA, KaTaTUTHYECKHii), mupoiu3. [IpoaykTsl mepepaboTku He(hTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOYKThI €ro nepepadboTKy.

DKCIepUMEHTAIbHBIE METOJIbI M3YUYEHUS BEIIECTB U WX MPEBPAICHHM: 03HAKOMIICHHE C
oOpa3iamMu TiiacTMacc, KayduykoB U pe3uHbl, KoJuieKun «HedTs» u «Yroapy», MoiearupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB M TallOT€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKONH pPalbOThI:
MOJIy4eHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a/1a4un.

Breruucnenus 1o YpaBHCHHUIO XHUMHYECKOU peaknuuu (MaCCBI, 06"béMa, KOJIMYCCTBA
HCXOJHOTO BCHICCTBA HMJIM IMPOAYKTAa PCaKIHWM I10 HM3BCCTHBIM MACCC, O6’I)éMy, KOJIMYCCTBY
OIHOTO U3 UCXOAHBIX BCIICCTB UJIK NPOJAYKTOB peaKHI/II/I).

Kuciopoacoaep:kamye oprannueckue coeInHEeHsI

[IpenenbHbIE OAHOATOMHBIE CHUPTHI. MeETaHOI W 3TaHON: CTPOEHHUE, (PU3MYECKHe U
XMMHUYECKHE CBOMCTBA (peakUMU C AaKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJaMHU, TOPEHUe),
npuMeHeHre. BogopoiHeie cBsI3u Mexay MOJIEKyJaMHu CUpTOB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa
Ha OpPTraHu3M YEJIOBEKA.

MHOroaToOMHbI€ CHUPTHL. JTWICHIJIMKOIb W TIUIEPUH: CTpoeHue, (uznueckue Hu
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
JTUJICHTJIUKOJIS.

@DeHoI: CTPOCHHE MOJIEKYJbl, (U3MYeCKHe W XHMHUYECKHe CBoMcTBa. TOKCHYHOCTH
¢denona. [Ipumenenue genona.



Anpaeruapl U kemoHvl. DopMalbIeTuj, aleTanbleruj]: CTpoeHHe, (QU3NYECKUue U
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEaKIIUH),
MOJIy4eHUE U MPUMEHEHUE.

OnHOOCHOBHBIE IpE/EIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHasi U YKCYCHasi KUCIIOTBL:
cTpoeHue, PU3NUecKre 1 XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JAJI Kjlacca KUCIOT, PeaKIus
sTepuduKanmm), ToMydyeHue W npuMmeHeHue. CTeapwHOBas M OJICMHOBAs KHUCIOTHI Kak
MPEACTABUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mbla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
nX MOIOIIee JICHCTBHUE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoabl: cocTas, KiaccupuKanys yrieBoaoB (MOHO-, AU- U Monucaxapuisl). [ oko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcunom meau(Il), oxucieHne amMMmHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBICHWE, OpOKEHHE TIIOKO3bI), HAxXOXJICHHE B MPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

KanMa.H M [EJUII0JIO3a KaK MPUPOJAHBIC IMOJIMMCEPHI. CTpOGHI/Ie Kpaxmajia U LCJIJIK0JI03bI.
duzndyeckre U XUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, Ka4CCTBCHHAs pCaKlusd C I/IOI[OM).

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHHUs BENIECTB M HX MPEBpallleHUi: MpOBeICHUE,
HaOJIOZICHWE W ONHCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
pEeaKuu OJHOATOMHBIX CHHUPTOB (OKUcHeHHe 3TaHoia okcuaom wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3auMmopelcTBue mmuepuHa ¢ ruapokcuaoMm menu(ll)), anbaerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3aumopeicTBUe
KpaxMmaja C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOThl: CBOWCTBAa pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuérHble 3a/1a4un.

Bolunicnenuss mo ypaBHEHMIO XHMHMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A30TcoiepIKale OpraHuYeCKue COeTMHEHUSI.

AMHMHOKHUCIIOTHI Kak aM(OTEpHBIE OpraHuYecKrue coequHeHus. Ou3nuecknue 1 XUMHIEeCKIe
CBOMCTBa aMHHOKHCIOT (Ha TpUMepe TIUIHMHA). buonormdyeckoe 3HAYCHHUE aMHHOKHUCIIOT.
Ilentuasbl.

benkn kak mpuUpoaHBIE BHICOKOMOIEKYISIpHBIE coeAnHEeHUs. [lepBUdYHas, BTOpUYHAS U
TpEeTUYHAsT CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OENKOB: THAPOJIA3, JI€HATypaIlus,
KaueCTBEHHBIE PEAKIINH Ha OCIKH.

DKCTIepUMEHTAILHBIE METOJIbl M3YYCHHsI BEUISCTB M WX MPEBPALICHUN: HAOMIOACHHE U
OMHCaHNUE JEMOHCTPAIIMOHHBIX OMBITOB: JACHATypalus OENKOB MNpH HarpeBaHWU, IBETHHIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe cOeJUHEHHS



OcCHOBHbBIE TOHATUS XHUMHH BBICOKOMOJIEKYJISIPHBIX COECIWHEHHUI: MOHOMEp, IOJHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3alUK, CPeIHsAs MoyeKyaspHass macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIUHEHUN — TOJIMMEPHU3ALIUS U TIOJTUKOHICHCAIIUS.

3KCHCDI/IM€HT&HBHHC METOJbI M3YUYCHHA BCHICCTB M HX HDGBD&H.IGHI/IFII O3HAKOMJICHUEC C
O6p33].[aMI/I MNpUPOAHBIX U UICKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.

MeXnpeIMETHRIC CBS3H.

Peanm3zanusi MeXIpEeIMETHBIX CBSI3€M MPU M3YyUYEHUHM opraHuydeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS 4epe3 HCIIOIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TaK W
MOHSTUH, SBIISIOMIUXCS CUCTEMHBIMU JUISI OTJEIBHBIX MTPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHS: SIBJICHHE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KIacCU(pUKAIUsA, TEePUOTUIHOCTh, HAOIIOJACHUE, HW3MEPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®du3uka: MaTepusi, JHEPrusl, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (pU3MUecKUe BETMUMHBI U €IUHULIBI

X U3MCPCHUS.

buonorus: xierka, opranusM, Omocdepa, oOMEH BeIIeCTB B OpranusMme, (horocuHTes,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpaduisi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.
TexHomorus: NMUILEBBIC TPOTYKTHI, OCHOBBI PAITMOHAIIBHOTO MMUTAHMS, MOIOIIIUE CPE/ICTBA,

JICKAPCTBCHHBIC U KOCMCETUYCCKUEC IIPLCIIapaThl, MATCPUAJIbI U3 UCKYCCTBCHHbBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuyeckuit snemMeHT. AToM. Sapo aroma, H30TOMBI. JDJEKTpPOHHAs 00OJIOYKa.
DHepreTUYecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, pP-, d- anemeHTbl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAIIM B aTOMax JJIEMEHTOB TMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

[lepuonnueckuit 3akoH u Ilepuonuueckas cucremMa XHUMHYECKUX 3iemMeHTOB /Jl.
N. MenpneneeBa. CBsi3b MEpUOAMYECKOTO 3akoHa W [lepmomnyueckol CHCTEMBl XUMHUYECKHUX



anemeHToB JI. M. MeHeneeBa ¢ COBpEMEHHOW TEOpPHEW CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CJIOKHBIX BEIIECTB
110 rpyNIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKasi CBsI3b. Buabl XumMuueckol CBsi3U (KOBaJIEHTHAast
HEeNoJIsipHasl U TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHusmMbl o0pa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIM M JTOHOPHO-aKIIETITOPHBIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKUCIIeHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJJINYECKON PEIIETKH.

[TousTue o JAUCIICPCHBIX CUCTCMaAX. HUctnaHBIC 1 KOJUIOWJIHBIE PACTBOPBLI. MaccoBas JOJIA
BCIIIECTBA B paCTBOPC.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPIraHNYCCKUX COG,Z[I/IHCHPlﬁ. HOMeHKJ'IaTypa HCOPIraHUYCCKUX
BCIICCTB. I'enernueckast CBSA3b HCOPTraHN4YCCKUX BCHICCTB, MNPHUHAMICKANUX K Pa3InIHbIM
KJj1acCaM.

XuMuueckas peaKnusi. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKI_[I/Iﬁ B HeOpraHquCKOﬁ nu
0pI‘aHI/I‘-IeCKOI71 XUMUHU. 3aKOH COXpPaHCHUS MACChl BEHICCTB, 3aKOH COXpPAaHCHHA U IMMPCBPALICHUA
OHCPIUHU IIPU XUMHUYCCKUX PCAKIUAX.

CkopocTb peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumuueckoe paBHoBecHe. DaKTOpbI, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHSL.
[Tpunnun Jle HlaTense.

OnekrponauTuueckas auccouuanus. CunpHble u cinadble 3iekTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIECTB: KHUCasl, HEHTpalibHas, LIeTouHasl.

OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC peaKkmuu.

OKCIEPUMEHTAJILHBIE METOJbl M3YYECHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpaLUs
tabmun «[lepuoanyeckass cucrema xumuueckux snemeHtoB JI. W. MenpeneeBa», u3yueHue
MoJeIen KPUCTAJTINYECKUX PEIIETOK, HaOmIroaeHue
U OIMCaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKeHHE MEPOKCHIa BOIOPOJIa B
IPUCYTCTBUM KaTaJM3aTopa, ONPEACIECHUE CpPedbl PAacTBOPOB  BEIIECTB C  IOMOIIBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, pEeakM MOHHOrO 0OMEHa), MPOBEJCHHUE MPAKTUYECKON PabOThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKON peaKkIIum.

Pacuérhbie 3a1a4u.

PacuéTel o ypaBHEHHSIM XUMHUYECKUX PEAKIUI, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI,
pPacy€Thl C UCIIOJIB30BAHUEM ITOHATUS «MACCOBas J0JIsl BEIIECTBAY.

Heopranuveckass xumus
Hewmeramisl. [lonoxxenne HemetamioB B [leproanyueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB

J. W. MenaeneeBa u 0COOEGHHOCTH CTpOCHHsSI aTOMOB. (DU3HUECKHE CBOWCTBa HEMETAJUIOB.
AnnoTponusi HeMeTauioB (Ha IpUMepe KUCIopoia, cepbl, hochopa u yriepoaa).



XWMHYECKUE CBONCTBA BAXKHEUIMX HEMETA/UIOB (TaJIOTEHOB, cephl, azora, (docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meramioB B [lepuogudeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. OCOOEHHOCTH CTPOEHMs 3JIEKTPOHHBIX 000J0YeK aTOMOB MeTaioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJICKTPOXUMHUUYECKUHU DS HampsHKeHUH
METAJIJIOB.

XWMHYECKHE CBOWCTBA BAKHEHINMX META/UIOB (HATPUH, KalWid, KaJbIMi, MarHuM,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUMN.

O61mue criocoObl moay4yeHus: MeTauioB. [IpuMeHnenne MeTamioB B ObITY U TEXHHKE.

SKCHCDI/IMGHTELTIBHLIC METOAbl M3YYCHHUS BEIICCTB M MX MPEBpPAIICHUN: HU3YUCHUC
KOJIJICKIITMH «MeTtamiel u CILJIaBbI», 06pa3u013 HEMCTAJJIOB, PCHICHUC OKCICPHUMCHTAJIbHBIX
3a1a4, Ha6J'IIOI[eHI/I€ u OIIMCaHHC JACMOHCTPAIMOHHBIX n na6opaToprlx OIIBITOB
(B33,HMO[[€IZCTBPI€ MApOKCHUaa AJOMHHHUA C paCcTBOpaMH KHCJIOT U IIIGJIO‘IGIZ, Ka4C€CTBCHHBIC
pC€aKlKu Ha KaTHUOHBbI MeTaJ'IJ'IOB).

PacuérHble 3a/1a4un.

Pacuérbl maccel BemiecTBa WM 00BbEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Win 00bEMY OJHOTO M3 YYacTBYIOUIMX B pEaKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMud 1 )KHU3Hb

Ponps xumun B oOecrieueHUM YKOIOTHYECKOMN, SHEPTETUUECKON U MHIIEBOM O€30MaCHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJax TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuui.

[IpencraBinenuss o0 OOMMX HAYYHBIX MPUHIUINAX MPOMBIIUIEHHOTO  TOJYYSHHS
BOKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MAaTEPUAIOB: BAXXHEHIINE CTPOUTEIBHBIE MaTEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTE€pHUallbl, KPACKH, CTEKJIO, KepaMUKa, MaTepuaibl s DJICKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4YeCKUe U MUHEpPaJIbHbIE y100OpEHUSI.

XuMHS ¥ 370pOBbE YEJIOBEKa: IMpaBUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuia 0e301acHOroO MCIIOJIb30BaHUs IpernapaToB OBITOBOM XUMAN

B IIOBCEIHEBHOM KU3HMU.

MexnpeaMeTHEIE CBSI3HU.

Peanuzanus MEXIpeIMETHBIX CBsI3€ NMPU M3YyYeHUU OOIIEH M HEOPraHWYeCKOM XUMHU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TakK " HOHSITI/II71, SABJIIOIUXCA CUCTCMHBIMU 1JI OTACJIBHBIX MPEAMETOB €CTCCTBCHHO-HAYUYHOT'O
LUKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHS: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJTU3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOICHNE, OJKCIEPUMEHT, MOJICTUPOBAHHUE,
U3MEpPEHHUE, SABJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKUI YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe

COCTOSAHHEC BCIICCTBA, (bH3H‘-I€CKPIC BCJIMYHHBI U CAMHUIBI UX U3MCPCHUSA, CKOPOCTD.

Buonorusi: kierka, opraHusM, JKocHUCTeMa, Ouocdepa, MaKkpo- W MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIEC TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorus: XuMH4IECKas MNPOMBIINIJICHHOCTb, MCTAJLIYPTrHsd, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTCpHraJoB, CEBCKOXO03SHCTBEHHOE IIpOU3BOJICTBO, numeBast IMPOMBINIJICHHOCTD,
q)apMaLleBTI/IquKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpraliosB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOITPAMMbLI 110 XHMMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHUS OOYYarOLIMMMCS
IporpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS
IpOrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM MOAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJNbTaTOB OCBOEHHUS TMpeameTra «XHUMHS» Ha YPOBHE CpeJHero ooiero ooOpazoBaHuUs

BBIZICJICHBI CIICAYIOIHUE COCTABJISIOIINC:

OCO3HAaHHUEC 06y‘-IaIOIJ_[I/IMI/IC$I pOCCHﬁCKOﬁ Tpa)KI[aHCKOﬁ UACHTUYHOCTHU — TOTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTH U CAMOOIIPCACICHUIO,

HaJIM4nu€ MOTHBAIIMU K 06y‘{eHI/IIO;



IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH Ha OCHOBE KITFOUYEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAAUIINKA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBATHCS B CBOCH JNESTEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIUMH IEJIOCTHOM CHUCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYUE IIpaBOCO3HaHUA 9KOJIOTHYECKOMN KYJIbTYpbl H CIIOCOOHOCTH CTaBUTh neim u
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIngHoCTHEBIC pe3yiibTaTbl OCBOCHHUA IPCAMETA «XuMu» JOCTUTAaKOTCA B C€AUHCTBC
y’-Ie6HOﬁ u BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBETCTBUHN C TYMAaHUCTHYCCKHUMU,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBCHHBIMH LIEHHOCTAMH W HJeaJaMHd POCCHIICKOTO
TpaXXJ1aHCKOTI'O O6H_ICCTBa, NPUHATBIMU B OGH.[GCTBC HOpMaMH H IIpaBUJIaMU IIOBCJACHUA,
CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHSI
JUYHOCTH 00YJarOIINXCS.

JIMYHOCTHBIE PE3yIbTAThl OCBOCHHS IMpEaMeTa «XUMUS» OTPAXKAIT CHOPMUPOBAHHOCTD
ONbITa I[O3HABATEIbHONM M MPAKTHUYECKOW JESITEIbHOCTH OOY4YaIOUIMXCS IO pealu3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIMTAHMS

OCO3HaHUA O0YYaAIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOIIOPSIIKY;

NpEeaACTaBIICHHUA O COLOHWAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTU K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘le6H]':>IX ITPOCKTOB,
pPeIICHUN y‘I€6HI>IX W ITO3HABATCJIbHBIX 3a7a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IpYruX
IIPU aHaJIU3€ Pa3InYHbIX BUJIOB YUEOHOH J€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOIIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XHUMHH;

YBaXXCHHUA K HNPOHCCCY TBOPUCCTBA B obiactu TCOpHUU W HNPAKTHUYCCKOTO IMPUMCHCHUA
XUMHHU, OCO3HAHHUA TOr'0, 4YTO HJOCTHUIKCHUA HAYKH €CTbhb PE3YyJIbTAT JINTCIBbHBIX HaGJ’IIo,HeHPIfI,

KPOIMOTJIMBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyada yqéHBIX " MMPAKTHUKOB;

HHTEpECa W IO3HABATCJIBbHBIX MOTHUBOB B TIIOJYUYCHHHM W MOCICAYIOMIEM aHaJInu3¢
I/IH(I)OpMaI_II/II/I 0 MCPCAOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'O IMMOBCACHUA,



CIIOCOOHOCTH  OIICHMBAaThb CHUTYyallMd, CBSA3aHHbIE C XUMHUYECKUMHU  SIBICHUSIMHU,
U NPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHUPYACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEAEHHWE M IIOCTYNKH CBOHUX TOBApUILECH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

IMOHUMAaHUS IIEHHOCTCH 3A0POBOIO0 H 0e301acHOT0 o6pa3a KHN3HHU, HeO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOILICHUS K CO6CTB6HHOMy (bI/ISI/ILIeCKOMy " IICUXHUYCCKOMY 310POBbIO;

coOoIeHnsT TpaBUJI 0€30MMaCHOT0 OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
J)KU3HU U B TPYJAOBOM JEATEIBHOCTH;

INOHUMAaHHWA NLCHHOCTHU IIpaBWJl HWHAUBUAYAJIBHOTO W KOJUJICKTUBHOI'O 0e30IacHoro
MMOBCACHUS B CUTYyaAllUAX, YTPOKAOIIHNX 3T0POBbIO U JKU3HU J'IIOI[Gﬁ;

OCO3HAHHUS TOCIEICTBUN W HENPHUITHS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHHS aJKOTrOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOW JIeATEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOHN U IPYrUX BUAAX JESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyaCcTHE B PEIICHUHM NPAKTUYECKUX 3a7a4 COIHATHHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHU 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ylibTaTaM TPYI0BOH J1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBUAYAJIBHOM TpaeKTOpUH OOpa3oBaHMUS,
Oyaymeit npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) IK0JIOrH4€eCKOr0 BOCIUTAHUS:

HKOJIOTHYECKU 1ETIECO00PA3HOTO OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa AKOJIOTHUECKUX MPOOJieM, BIUSHUS SKOHOMHUYECKHIX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HaHUuA HGOGXOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMUM JJIS peuicHus BOIIPOCOB
pamroOHAJIBHOI'O MPUPOAOIIOIE30BAHMA,

AKTHUBHOTO HENPUATHS JEUCTBUM, NMPHHOCAIIMX BpPEI OKPYKAIOIIEH NPUPOJHOU Cpene,
YMEHUSI IPOTHO3UPOBATh HEOIArONPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;



HaJIMYUS PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, DKOJOTMYECKOM KyJIbTYPBI, OIIBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATHCS HMHU B
MI03HABATEIBHON, KOMMYHUKATHBHON M COIIMAJIBHOMN MPAKTHUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOU MTPAKTUKU;

NOHMMaHM CHeuu(UKA XUMHUH KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHUU
paLMOHAIBHOIO HAYYHOTI'O MBIIIICHHUS, CO3JaHUU LEIOCTHOTO IPEICTABICHUS 00 OKpPYyKaroIeM
MHUPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peneHny mpodIeM COXpaHEHHs! TPHUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHHU JIJISi COBPEMEHHOHM IWBUIIM3AIUU: B e
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M BaKHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ABHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHCBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTMYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCIeueHnN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

CCTGCTBGHHO'HaquOﬁ I'paMOTHOCTHU: TIOHUMAHUA  CYIIHOCTH MCTOAOB  IIO3HAHMU,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCIIOJIE30BATh MOJIy4acMbIC 3HAHUA IJId
aHanu3a U OOBICHEHUS SBJICHHUI OKpYyXKaromero Mupa u IMpoOUuCXoAsAlux B HEM I/ISMeHeHI/Iﬁ,
YMCHUSA ACIaTh 000CHOBAHHBIC 3aKJIFOYCHHUS HA OCHOBE Hay4YHBIX (PaKTOB U UMCIOIIMXCA JaHHBIX
C LCJIBIO ITOJIYYCHHUA JOCTOBCPHLBIX BbIBO/IOB,

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS JJI1 pCIICHUA HpO6J’ICM
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX,

HHTCPECA K IMO3HAHWIO U I/ICCJIGI[OBaTeJIBCI(Oﬁ JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY O6pa30BaHI/IIO n CaMOO6p8.30BaHI/IIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHUM TI0 XHMUH B COOTBETCTBUHM C >KH3HCHHBIMH

MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3inyHbX cdepax mnpodeccHoHaTIbHON
JESATEIIBHOCTH.

METANPEIAMETHBIE PE3YJIbTATDHI

MertanpeameTHble pe3yibTaThl OCBOGHHSI Y4eOHOro mnpeamera «XHUMHS» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:



3HaYUMbIe JJIs (OPMUPOBAHUS MHPOBO33PEHUS OOYHAIOIIUXCS MEXAUCHUIIIIMHAPHBIE
(MeXmpeaMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprusi, SIBJICHHE, MPOLECC, CUCTeMa, HaY4YHbINH (DaKT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUSsI, HCCIIEIOBAHUE, HAOTIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCAIbHbIE yueOHble  JeiCTBUS (mo3HaBaTeIbHBIE, KOMMYHHMKaTUBHBIE,
perynatuBHble), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMHN 00Yy4aroIInXCs;

CHOCOOHOCTh ~ OOyYaroIIMXCS ~ MCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUITMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JEHCTBHS B IIO3HABATENBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaMeTHble pe3ybTaThl OTPAKAIOT OBJIAJICHUEC YHHBEPCATHHBIMU yYCOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMHA U PETYJISITUBHBIMU JEHCTBUSAMU.

OBJIaIIeHI/le YHuBEpCaJdbHBIMH y‘leﬁﬂbIMl/I MMo3HaBaTEJIbHbIMHU HeﬁCTBHHMH:

1) 6a30Bble JJOrMYeCKHE TeHCTBUS:

CaMOCTOATENIFHO (HOPMYNIUPOBaTh W AKTyalIW3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHBarTh;

ONpeAC/IAATE LCIIN ACATCIbHOCTHU, 3aJdaBas IapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LICIISIMU,

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HAHUI HpI/IéMBI JJOTUYECKOT'O MBIINIJICHUS — BBIJCIATH
XAPaKTCPHBIC  TIPHU3HAKU MOHITUI U YCTaHaBJIMBATL WX B3aUMOCBA3b, HUCIOJbB30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BSICHECHUS OTACIBbHBIX q)aKTOB n fIBJ'IGHHﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUUN I KJ'[aCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;
YCTaHABJIMBATb NPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTHL JIOTUYCCKUC PACCYKICHHUA (I/IHI[YKTI/IBHLIC, ACAYKTHUBHBIC, II0 aHaJ'IOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU W MPOTHBOPCUYHNA B paCCMaTpUBACMBIX SABJICHUAX, (1)0pMan/Ip0BaTB
BBIBOJbI U 3aKJIIOUYCHU A,

OPUMEHSATH B MPOIECCe MO3HAHMS, HCIIOJIb3yeMble B XUMHHM CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKkass (GopMyna, YypaBHEHHE XHWMHYECKOM peakuud — TpU peleHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS
JUTSI BBISIBJICHUS] XapaKTEPHbIX MTPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIE0BATEIbCKHUE IeHCTBUS



BJIaZICTb OCHOBAMH METOJI0B HAYYHOI'O IMMO3HAaHUA BCIICCTB 1 XUMUUYCCKHUX peaKHHfI;

dbopMymupoBaTh I[ETW W 3aJa4d KCCIEAOBaHUsS, WCIOJIb30BaTh IIOCTABICHHBIC W
CaMOCTOSITeNIbHO C(OPMYIMPOBAHHBIE BONPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJCTh HAaBBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHMUA M TPOBENCHUS YYCHHMUYECKHX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJOM IIpPOIecca, CaMOCTOSTEIbHO
OPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTh 000OIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAETAHHON
pabore;

IIPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIENOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITI03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYyNspHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aQHAIM3UPOBATh HWH(GOPMAIMIO PA3NUYHBIX BUAOB M (HOpPM TNPEICTAaBICHUS, KPUTHUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTHUBOPEUUBOCTH;

(GopMynupoBaTh 3ampochl U INPUMEHATH pPA3IUYHbIE METOJbl IPU IOUCKE U OTOOpE
uH(popMaLu, HEOOXOAUMOM /1JIs BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH |
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpejacTaBieHus WHpoOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa IpU paboTe € XUMHUYECKOU
uH(popMaluel: NPUMEHATh MEXIpeAMETHble ((u3NyecKkue M MaTeMaTH4eCKHe) 3HakKu U

CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U Hp606pa3OBBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTISITHOCTH.

Osjaaaenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3alaBaTh ~ BOMPOCHI 10  CYIIECTBY  OOCYXXJaeMOW TeMbl B  XOA€ JHayiora
W/WIH JUCKYCCHUU, BBICKA3bIBaTh HJIEH, (POPMYIHpPOBATH CBOM TMPEUIOKEHHUS OTHOCHUTEIBHO
BBITIOJTHEHHU S TIPE]IJIOKEHHOMN 3a/1a4u;

BBICTYIIATH C Hpe3eHTaI.[HeI>i PE3yJIbTaTOB IM03HABATEIbHOMI ACATCIIbHOCTHU, ITOJYUYCHHBIX
CaMOCTOATCIIBHO HWJIMX COBMECTHO CO CBEPCTHUKAMU IIPU  BBIMIOJIHCHUHM XHUMHYCCKOI'O



HKCIEPUMEHTA, NPAKTUUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuu y4e0HOTO MIPOEKTA u dbopmyIupoBaTh BBIBOJIBI
[I0 pe3yjbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMYTEM COIJIACOBAHMS IO3ULUH B XOJIE
oOcyxeHusl 1 0OMEeHa MHEHUSIMHU.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA PEryJIsiTUBHBIMUA JeCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYILECTBISATh CBOIO IO3HABATEIBHYIO JIE€ATEIbHOCTD,
ompezenss €€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrTOPUTM JICHCTBHI TPU BBIMOJHEHUN YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((GEeKTUBHBIN CIIOCOO WX pelIeHUs ¢ yY4ETOM MOTyYeHUs! HOBBIX 3HAHUH O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOCH JCATEIBHOCTH Ha OCHOBE caMoOaHalIu3a W
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTDH MPEJICTABIICHUN O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJIM XUMHUU B MO3HAHUU SIBJICHHUHN MPUPOJIBI, B ((OPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOW XHMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarollue
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpaléHHasi), MOJb, MOJIIpHAs Macca, MOJSPHBIH OO0BEM, YIJIEpOIHBIH  CKeJeT,
GyHKIIMOHATbHAS TPYMIMa, pajuKan, H30MEpHUs, W30MEpPbl, TOMOJIOTHMUYECKUN pPsid, TOMOJIOTH,
YII€BOIOPOAbI, KHCIOPOA U a30TCOJIEpIKale COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPHS CTPOEHUSI OPraHUYECKUX
BemectB A. M. BytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEKAllUe B OCHOBE MOHUMAaHUs



MNPUIUHHOCTU U CUCTCMHOCTU XUMHUYICCKUX HBHGHHﬁ, q)aKTOJIOFI/I‘-IeCKI/IC CBCIACHUA O CBOﬁCTBaX,
COCTaBC, MOJTYYCHUU U 0e30IaCHOM HCIOJIb30BAHUH BaKHEHIITNX OpraHn4€CKuX BCIICCTB B 6I>ITy
u HpaKTI/IquKOﬁ JACATCIIbHOCTH YCJIOBCKA,

c(OpMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbBIC MPU3HAKN TOHATUH, YCTAaHABIMBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS IIPU OMMCAHUU COCTABA, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHEHUI;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOH30BATh XUMHYECKYIO CHUMBOJIUKY JJISi COCTaBJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (POpMYTI OPraHUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEaKIUi, U3rOTABIUBATH MOJCIHU MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WJUTFOCTPAIIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJIC)KHOCTh U3YYECHHBIX OPTaHUYECKUX
BEUIECTB 10 MX COCTaBy U CTPOCHHUIO K ONpeAeNEHHOMY KIAcCy/TpyIie COeAMHEHUN
(YrieBolopoapl, KHUCIOPOJ U  A30TCOJAEpXkAIINEe  COCAMHEHHUS, BBICOKOMOJICKYJISIPHBIE
COeIMHEHUS), JaBaTh UM Ha3BaHusa 1o cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOAUTH TPUBHUAJIbHBIE HA3BAHMS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIMJICH,
aleTUJICH, STWICHIVIUKOJb, TIULEpPUH, (QeHos, (opMaibAeTui, aleTaabAerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KMCIIOTA, CTEAPUHOBAsI KHUCIOTA, TJIIOK03a, GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TITUIUH ),

Cc(OPMHPOBAHHOCTE YMEHMsS OIpPEIENATh BHJbl XUMHUYECKOW CBSI3M B OpraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cq)OpMHPOBaHHOCTb YMCHUSA TMPUMCHATH ITOJIOKCHHA TCOPUHU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JUIA O00BSACHEHHST 3aBUCHMOCTH CBOWCTB BCIHICCTB OT UX COCTaBa H
CTPOCHUA; 3aKOH COXPAHCHUA MACChI BCUICCTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh COCTaB, CTpoeHue, (Qunyeckue u
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENICH PA3IMYHBIX KJIACCOB OPTAaHMYECKUX BEIECTB
(MeraH, 3TaH, OSTWIEH, NPONWIEH, aleTuieH, OyrtaaueH-1,3, merunOyraauen-1,3, OeHsodn,
METaHOJI, ATaHOJI, YTHJICHTJINKOJIb, TJIMIEPUH, (PEHOJI, alleTalbJAEeTH ], MypaBbUHAsI U YKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmaj, UeI0I03a, AMUHOYKCYCHas KHCIIOTa), WILIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb WCTOYHHUKHM YIJIEBOAOPOIHOIO ChIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKU U MPAKTUUYECKOE MPUMEHEHHE
IPOAYKTOB NEPepabOTKHU;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHUS 10 XMMHUYECKMM YpaBHEHHIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMHM I10 H3BECTHBIM
macce, 00BEMY, KOJMYECTBY OJTHOTO u3 HCXOTHBIX BEIIECTB
WM TIPOJTYKTOB PEAKIIUN);

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJIaJCTh CHUCTEMOM 3HAHMK 00 OCHOBHBIX MCTOJaX HAYYHOTI'O
MMO3HaHHsA, HWCIOJbB3YEMBIX B XHUMHH TIIPpH H3YUCHUHW BCHICCTB W XHUMHYCCKHUX SIBICHUH
(Ha6JIIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPUMCHT, MOI[CHHpOBaHI/Ie), HUCIIOJIb30BATh  CUCTCMHBIC
XUMHWYCCKUC 3HAHUA TJI IIPUHATUSA pemeHHﬁ B KOHKPCTHBIX XKM3HCHHBIX CUTYyalluAX, CBA3aHHBIX
C BCIICCTBAMHU U UX ITPUMCHCHHUCM



c(hOpMUPOBAHHOCTh YMEHHI COONIOJATh TMpaBWIa MOJH30BAHUS XUMHUYECKOW TOCYAOU U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUSAMHU 110 BBIIIOJIHCHUTIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB,

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBIIOJIHATh XHUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHWUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, J€HaTypauus O€IKOB IpHU
HarpeBaHUH, LIBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBUHU C MPABUIAMU TEXHUKU OE30IACHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPATOPHBIM 000OpYIOBaHUEM, IPEIACTABIATh PE3yJbTaThl
XMMHUYECKOTO SKCIEpUMEHTa B (hOpMe 3allUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(dbopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHUYECKH AHAIM3MPOBATH XUMHUYECKYIO HH(OpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nundopmanuu, UHTepHeT U Apyrux);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMUYECKU LEeIeco00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IENSIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpY’Karollled NPUPOJHOM cpenibl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUS HA JKHUBBIE OpPraHU3MbI
ONpeeNEHHBIX OpPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax crnocoObl YMEHBUIEHUS] M MPEJOTBPAIICHUs UX BPEJAHOIO BO3JCHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIA 06yqafonmxc>1 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbs: YMCHUC IIPUMCHSAITDH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx IMO3HAaHHWA BEIIECTB U XUMHUYCCKUX HBJIGHI/II;'I;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUX OOYYAFOIIUXCS: YMEHHE UCITOJIb30BATh PEIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OcCBOEHUs Kypca «OOmiass M HEopraHuyeckas XUMUS»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh TIPEACTABJICHUN: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XHMHUU B TO3HAHWUU SIBICHHH TPUPOIBI, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM Cperie;

BJIAJICHUE CHCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpAs BKIIOYAET: OCHOBOIIOJAraroinue
NOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETAJINYCCKad, BO)IOpOJIHaH),
KPUCTAJUIMYECKAss  PELIETKA, THUIBI XUMHYECKUX  PEaKUUd, pacTBOp, DJIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAs TUCCOLUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  pEaKIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus



JIEKTPOJIUTUYECKON aucconmanuy, nepuoaudeckui 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMsA M IPEBPAIICHHS DHEPTHH IPU XMMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMHM SI3bIK XMMHMHM, MHUPOBO33PEHUECKUE 3HAHUS,
JeKalue B OCHOBE IIOHMMAaHHMA IPUYMHHOCTH M CHCTEMHOCTM XHMHYECKUX SIBICHMM,
(axTosoruueckue CBEIEHHUsS O CBOMCTBAaX, COCTABE, MOJIYYEHUH U OE30IIaCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPIraHWYECKUX BELECTB B OBITY M IPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHHUU BBISBJISATH XapaKTEpHbIE MPU3HAKK MOHSATUH, YCTaHABIUBATh
UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMMCAHUM HEOPTaHUYECKHUX
BEIIECTB U UX MPEBpaIllCHUH;

c(OpPMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUS
dbopMysl BEHIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUI, CHCTEMATHYECKYI0 HOMEHKJIATYPY
(IUPAC) um TpuBHManbHbIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
VIJIGKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, Herami€éHash M3BECTh, NMUThEBAs COja, MUPUT U

ApYyTHe);

c(hOpMUPOBAHHOCTh YMEHUI ONPEENSITh BAJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
9JIEMEHTOB B COCIMHEHUSIX PA3IMYHOIO COCTABA, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAUIMUECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJspHAs, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHHUI yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAaHMUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAacCy/TpyIIe CoeTuHEeHUN (IPOCThIe BEIIeCTBa — METAIUIbI U
HEMETaJUIbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHMM  pPAacCKpbIBaThb CMBICH  Iepuogudeckoro 3akoHa /.
W. MenneneeBa M JEMOHCTPUPOBATb €ro CHCTEMATU3UPYIOUIYIO, OOBSACHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuonos [leproanueckoil cucTeMbl XMMUYECKUX 3JeMEHTOB /Jl.
. MenaeneeBa, UCIONb3Ys MOHATHS «S-, P-, O-2JE€KTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COCIMHEHUN 10 mepuojam u rpynmnaM Ileproandeckoil CUCTEMBI XMMUUYECKUX DJIEMEHTOB /.
H. Menneneena;

c(OpMUPOBAHHOCTh YMEHU XapaKTepU30BaTh (OMUCKHIBATH) O0IIME XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIECTB PA3JINYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHNUE I'€HETHYECKON
CBS3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMH C IOMOILIBIO YpPaBHEHUIl COOTBETCTBYIOIUX
XUMHUYECKHUX PEAKIIU;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMUYECKHE DPEAKLUUHU IO Pa3THUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrouux BEIIECTB, TEIIOBOMY 3G (deKTy peaxiuH,
M3MEHEHUIO CTENIeHEeN OKHCIIeHUSI 3JIEMEHTOB, 0OpaTUMOCTH PEaKIuH, Y4acTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHHS PEAKIIUN PA3TUUYHBIX THIIOB, MTOJTHBIC
U COKpaIEHHBIC YpaBHEHUS pEakliii MOHHOTO OOMEHA, yUUTHIBAsl YCIOBHS, MPU KOTOPBIX 3TH
peaKkuuu UayT A0 KOHIIA;



c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIUH, MOATBEP)KIAIONINE KaueCTBEHHBIH
COCTaB pAa3JINYHBIX HEOPraHWYECKHWX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHU PACKPBHIBATh CYNTHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3auYHbIX (DAKTOPOB; XapakTep CMENICHHS XWMHUYECKOTO PABHOBECUS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

C(i)OpMI/IpOBaHHOCTI) YMGHI/Iﬁ XapaKTEpHU30BaTb XUMUUYCCKHUE IIPOUCCCHI, JIC)KallluC B OCHOBE
MMPOMBIIIJIICHHOI'O  IMOJY4YCHUA cepH0171 KUCJIOTBI, aMMHaKa, a TaKXKe C(bOpMI/IpOBaHHOCTB
HpeﬂCTaBHGHHﬁ 00 06H_[I/IX HAaYYHBIX NPHUHOUIIAX W 3KOJIOTMYCCKHUX HpO6JIeMaX XUMHUYCCKOI'o
IMPOU3BOACTBA,

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HWCIOJIb30BAHUEM MOHITHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOMICHHWH Ta30B NPU XHUMHUYECKHX
peaKIusax, Macchl BEIIeCTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEHIECTB, TEIUIOBOTO 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIATh MpaBUiIa MOJb30BaHUS XUMUYECKOW MOCYJ0H U
71a00paTOpPHBIM 000PYIOBAHUEM, A TAKXKE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU MO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

Cc(OPMUPOBAHHOCTh YMEHHWH IUIAHMUPOBAaTh M BBINOJIHATh XMMHYECKHHA JKCIIEPUMEHT
(pa3nmoXkeHne TEpOKCHIa BOJOpPOJa B NPUCYTCTBUM KaTalW3aToOpa, ONPE/ICICHHE CpeIbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peaKlUH, PeaklMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEaKkIMH Ha
cynbdart-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHMUS, PEIIEHNE IKCIIEPUMEHTATbHBIX
3agad mo TeMam «Metamub»y U «HemeTamuib») B COOTBETCTBUM C TpaBWIAMH TEXHHUKH
0€30MacHOCTH MpU 00pallleHNH ¢ BELECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIepUMEHTa B (opMe 3amucH YPaBHEHUI COOTBETCTBYIOIUX
peakuuii 1 GopMyaUPOBaTh BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
MOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHKauuu, VHTepHET u

JPYTHX);

c(OpMUPOBAHHOCTh YMEHUN COONIOAATh MpaBWiIa SKOJIOTMYECKH 1eJIecoo0pa3Horo
MOBENCHUSA B OBITY M TPYAOBOM [EATENHHOCTH B IIENIIX COXPAHEHHS CBOETO 370POBBS U
OKPY’KaIOIIEeH MPUPOJIHON Cpebl, 0CO3HABATH OMACHOCTh BO3JIEHCTBUSI HA KUBBIE OPraHU3MBbI
ompeeIEHHBIX BEIIECTB, TOHUMAas cMbIci mokasarens [1JIK, moscHATh Ha mpumepax crocoOb!
YMEHBUIEHUS U MPEAOTBPALIEHUSI UX BPEIHOTO BO3/ICMCTBUSI HA OPraHU3M YEJIOBEKa;

JJIsA 06yqa101u14x051 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3HO0POBbA: YMCHUC IMPUMCHATH
3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUIS CIIENBIX U CIA00BUAALIIMX O0YJArOIUXCs: YMEHUE HCII0JIb30BaTh PElIbe(hHO-TOUCUHYIO
cucremy o0o3Hauenuit JI. bpaiins 11s 3anucu Xxumuueckux Gopmy.
TEMATHUYECKOE INTAHUPOBAHUE



10 KJIACC

Ne  HammeHoBaHue pa3zenoB U TeEM KonunuecTBo yacos ONEeKTPOHHBIE
n/m HIPOrpaMMBbI Bcero Konrponsnsie IIpaktnueckue (mpossie)
paboTHI paboTHI o0pa3oBaTesIbHbIE
pecypcesl

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

1.1 IlpenMeTr opraHUYECKONH XUMUHU. 3
Teopust cTpoOeHUs OPraHUYECKUX
coequuenuit A. M. byrnepoBa

Hroro no pazueny 3

Paszgen 2. YrieBoaopoanbl

2.1 IlpenenbHble YriIeBOAOPOIbI — 2
aJIKaHbI

2.2 HenpenenbHbIC yTICBOIOPOIBIL: 6 1
aJIKEHBI, aJIKaJMECHBI, aJIKUHBI

2.3 ApomatuyecKkue yrieBoJOpOIbl 2

2.4 TlpupoaHbie HCTOYHUKH 3 1
YIIICBOIOPOIOB U UX MepepadboTKa

Hroro o pasneny 13

Pa3nen 3. Kuciaopoacoaep:kaiue opraHu4ecKue coeTuHeHHs

3.1 Crouptel. eHon 3

3.2 Anpperunsl. KapOoHoBbie 7 1
KHCIO0THI. CIIOKHBIE PHPBI

3.3 Yriesoasl 3 1

Htoro no pazneny 13

Pa3znea 4. A3oTconepkamue OpraHndecKkue coe{uHeHust

4.1 AMuHBI. AMUHOKHCIIOTEL. benku 3

Htoro no pazneny 3

Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA
5.1 IInactmaccel. Kayuyku. Bonokna 2

Htoro no pazaeny 2

OBHIEE KOJIMYECTBO YACOB 34 2 2

[10 ITIPOT'PAMME

11 KJIACC

Ne  HammeHoBaHU€ pa3JelioB U TeM KonnuectBo yacos ONeKTpOHHBIE

/I IIPOrpaMMEl Bcero Konrtponsnslie [Ipaktnueckue (wupossre)
paGoThI paGorpl  OOpasoBaTeibHbIC

pecypcesl

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

1.1 Crpoenue aromoB. [lepuoguueckmii =~ 3
3akoH u [lepuonnueckas cucrema
XUMHYECKHUX dy1emMeHToB J[. 1.
MenpeneeBa

1.2 Crpoenue BeriecTna. 4
MHuoroob6pasue BemecTB

1.3 Xumuueckue peaxiiu 6 1 1



No  HammeHoBaHHe pa3fenoB U TEM KonnuectBo yacos DIIEKTPOHHBIE

/i HporpamMmbl Bcero Kontposnbensle [Ipaktnueckue (zudpossie)
paboThI paGoOTh o0Opa3oBaTeNbHbIC
pecypcsl
Htoro mo pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Meramisl 6 1
2.2 Hemeramisl 9 1 1
2.3 CBsi3bp HEOPraHUYECKHX U 2
OpPraHUYECKUX BEIIECTB
Hroro no pazueny 17
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 Xumus u Xu3Hb 4
Wroro no pazueny 4
OBLIEE KOJIMYECTBO HACOBIIO 34 2 3
[TPOTPAMME
MNOYPOYHOE INIAHUPOBAHUE
10 KJIACC
No Tema ypoka KonnuecTBo yacos Hara OJNEKTPOHHBIE
/1 Bcero Kourposabhbie IIpakTrueckue H3Y1CHHA uudpoBbie
paboThI paboThI oOpa3oBaTenbHbIC
pecypcbl
1 Ilpeamer opranuueckomn 1
XUMUH, €
BO3HUKHOBEHUE, Pa3BUTHE
Y 3HAYCHHE
2 Teopwus cTpoeHUs 1
OpPraHUYeCKUX

coenqrueHu A. M.
byrneposa, e€ OCHOBHBIE
ITOJIOKEHUS

3 Ilpencrasiienue o 1
KJaccUpUKalUn
OpPTaHWYECKUX BEIIECTB.
Homenkiatrypa
(cucremaTnueckasi) u
TPUBUAIbHBIE HA3BAHUS
OpPTaHWYECKUX BEIICCTB

4  AJnKaHBI: COCTaB U 1
CTpOEHUE,
TOMOJIOTHYECKHM AT

5 Meran u 3TaH — 1
MPOCTENILINE

MMpEaACTAaBUTEIN AJIKAHOB

6 AJIKEHBI: COCTaB U 1
CTPOEHHE, CBOMCTBA

7 DTWJeH U NPOIUIeH — 1
pocTenmmne



No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE

n/n Bcero Konrposbabie [TpakTrueckne U3Y1CHHA nuQpoBbie
paGOThL paGoTsI 00pa3oBaTebHbIC
pecypcbl

MMpEACTAaBUTCIIN AJIKCHOB

8 IIpakrtuueckas pabora Ne 1 1
1. «[lonydyeHue FTUICHA U
M3y4YEHHUE Er0 CBOMCTB»

9 Aunkanuensl. byranuen- 1
1,3 u meTunOyraauen-1,3.
ITomyyenue
CHUHTETHUYECKOr0 KaydyKa
U pE3UHBI

10 AJKHHEBI: COCTaB U 1
0COOEHHOCTH CTPOCHHSI,
TOMOJIOTUYECKUH PSI.
Anernned —

MPOCTEUILININA
MpEeJCTaBUTEh ATKUHOB

11 Bemaucnenus mno 1
YPaBHEHUIO XUMUYECKOU
peaKIuu

12 Apensi: 6en3on u Tonyon. 1
TOKCUYHOCTH apEHOB

13 T'e”ernueckas CBS3b 1
YIJIEBOAOPO/IOB,
MIPUHAICKAIINX K
pa3IMYHbBIM KJ1accaM

14 TlpupoaHble HCTOYHUKH 1
YIJIEBOAOPOAOB!
HOPUPOIHBIH ra3 u
MOMYTHBIE HEPTSIHBIE
rassl, HeTh ¥ MPOIAYKTHI
e€ mepepaboTKu

15 TlpupoaHbie UCTOYHUKHU 1
YIJIIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
MOMYTHBIE HEPTSIHBIC
rasbl, He)Th U IPOTYKTHI
e€ mepepaboTKu

16 KonrtpomabHas pabora no 1 1
pazneny «YTIeBOIOpOIb»

17 TlpenenbHbie 1
OJIHOATOMHBIE CITUPTBHI:
METaHOJI ¥ 3TaHOJL.
Bonoponnas ca3b

18 MHuoroaToMHbI€ CIUPTHI: 1
STHJICHTIIMKOIb U
TJIMLEPUH



No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE

n/n Bcero Konrposbabie [TpakTrueckne U3Y1CHHA nuQpoBbie
paGOThL paGoTsI 00pa3oBaTebHbIC
pecypcbl
19 ®enomn: cTpoeHme 1

MOJIEKYJIbI, PU3HUECKHUE U
XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

20 Aspnerumsr: 1
dbopManbaerua u
aleTalbAerua. AIIETOH

21 OmHOOCHOBHEIE 1
npeenbHble KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs
YKCyCHAs

22 Tlpaktuueckas pabora No 1 1
2. «CBolicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23 CreapuHoOBas U 1
OJICMHOBAsI KUCJIOTBI, KaK
HPE/ICTABUTEIN BBICIIHX
KapOOHOBBIX KHCIIOT

24 Mpuia Kak COJIU BBICIINX 1
KapOOHOBBIX KHUCIIOT, HX
MOIOIIEE EHCTBUE

25 CnoxHble 23QUPHI KaK 1
MIPOU3BOTHBIC
KapOOHOBBIX KUCIIOT.
I'maponus Cio)HBIX
a¢upoB

26 JKupsl: ruaponus, 1
MIPUMCHEHHE,
Ouosnoruveckas poib
KUPOB

27 YraeBOJbl: COCTaB, 1
KITacCH(pUKaIHUSI.
Baxwuerimme
MPEJICTaBUTENHN: TIIF0OKO034,
¢bpykTo3a, caxaposa

28 Kpaxmain u 1emioinosa 1
KaK MPUPOTHBIE
MOJIUMEPHI

29 KonTtpompHas pabota 1o 1 1
pazneny
«Kucnopoaconepxaine
OpraHHYECKUe
COCIUHCHHS

30 AMWUHBI; METUJIAMUH U 1
AHWINH



No Tema ypoka KonnuectBo wacoB Hara DJIEKTPOHHBIE

n/m Beero Konrponbabie [Tpaktiueckue H3Y4CHHA  [E(POBBIE
paboThI paBoTbI oOpa3oBaTenbHbIC
pecypcsl
31 AMHMHOKHCIIOTHI KaK 1
amdoTepHbIe
OpraHuvecKue

COEIMHEHMS, X
OHMOJIOTHYECKOE 3HAUECHUE.
IMenTnaer

32 benku kak mpupoIHbIC 1
BBICOKOMOJICKYJISIPHBIC
COCIIMHCHUS

33 OcCHOBHBIE IOHATHSA 1
XAMHUHU
BBICOKOMOJICKYJISIPHBIX
COCIUHCHHI

34 OcHOBHBIE METOBI 1
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COE€IMHEHUI.

IInacTmaccel, Kay4ykH,
BOJIOKHA

OBIIEE KOJIMYECTBO 34 2 2
YACOB 110 [TPOTPAMME

11 KJIIACC
Ne Tema ypoka KonnuectBo yacos Hata  DneKkTpoHHbBIE

n/ Bcer Kontponbubl IlpakTruecku H3YICHH uudpoBbie
I 0 ¢ paGoThI e paGoTbI o 00pa3oBaTEeNbHBI
€ pecypchl
1 Xumuueckuil 2JIeMEHT. 1
ATOM. DIIeKTpOHHAS
KOH(UTypalusi aToMOB

2 Tlepuonwyeckuii 3aKOH U 1
[lepnonnueckas cucrema
XUMHYECKHUX 3JIeMeHTOB JI.

H. MenneneeBa, ux CBA3b C
COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

3 3aKkOHOMEpHOCTH M3MeHeHus 1
CBOMCTB XUMHYECKUX
DJIEMEHTOB U UX COCIMHEHHUM
0 TPYIIIAM U IEPUOAAM.
3HaveHHEe MePUOANIECKOrO
3aKOHA U CHCTEMEI
XUMHUYECKHX DJIEMEHTOB
J.1. Menneneena B
pPa3BUTHHU HAYKH

4  CrpoeHue BelecTBa. 1
XumMmudeckas CBA3b, €€ BUJIbI,



No Tema ypoka KomnuectBo yacos Hara DJIEKTPOHHBIE

n/ Bcer Kontponbubl IlpakTrueckn H3YICHH nuQpoBbie
i o e paGoThI e paGoTBI s 00pa3zoBaTebHBI
€ pecypchl

MeXaHU3MbI 00pa30BaHUs
KOBAJICHTHOH CBSI3H.
Bonopoanas cBs3b

5 BajeHTHOCTE. 1
DIEeKTPOOTPHULIATEIIBHOCTD.
CreneHb OKHCICHUS.

BerecTBa MOJNICKYJIAPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

6 IlonsTHe 0 AUCTIEPCHBIX 1
cuctemax. McTHHHBIE 1
KOJUIOU/IHBIE PACTBOPBI.
MaccoBasi 107151 BeliecTBa B
pacTBOpe

7 Kunaccudukanus u 1
HOMEHKJIaTypa
HEOPTaHUYECKUX
coeauHeHui. I'eneTnueckas
CBSI3b HEOPTraHMYECKUX
BEILIECTB, Pa3IMYHbIX
KJIacCOB

8 Krnaccudukarus 1
XUMHUYECKHUX PEaKIIUi B
HEOPraHUYECKON 1
OPraHMYeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
3aKOH COXpaHEHUs U
MIpEBPAILCHHS DHEPTUU TIPU
XUMHYECKHUX PEaKIIMSIX

9 CxkopocThb peakluu. 1
OOpaTuMble peaxkiuy.
XUMHUECKOE paBHOBECHE

10 TIpaxTtuueckas padora Ne 1. 1 1
«BnustHIE pa3IUYHBIX
(akTOpPOB Ha CKOPOCTH
XAMHYECKON PEAKIIUN»

11 DnexTponurnyeckas 1
mucconuanus. [Tonstue o
BOJIOPOJTHOM TTOKa3aTese
(pH) pactBopa. Peakuiuu
HOHHOTO oOMeHa. [ maponu3
OpPraHUYeCcKUX U
HEOPTraHMYECKUX BEIIECTB

12 OxucinureabHo- 1
BOCCTAHOBUTEbHBIE
peakuuu. [lonstue 06
AIIEKTPOJIN3E PACILIaBOB U



13

14

15

16

17

18

19

20

21

22

23

Tema ypoka

pacTBOPOB coiei

Konrtponbnas padora mo
pazneny «Teoperndeckue
OCHOBBI XUMHHN»

MeTtamisl, uX IOJIOKEHHE B
[lepuoauueckoii cucteme
XUMHYECKHUX 3JIeMEHTOB /1.
H. MeunneneeBa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mue pusnyeckue
CBOMCTBAa METAJLIOB

CnnaBbl METaIIOB.
DNEKTPOXUMHUYECKUN Psifl
HaIpSHKEHUN METaJIOB

XHUMHUYECKHE CBOICTBA
BaKHEHIIINX METAJIIOB
(HaTpuii, KU, KaJIbIIUA,
MarHui, aJlOMAHUAN) U UX
COCIUHCHHI

XUMHYECKHE CBOUCTBA
XpoMa, MeJI U UX
COeTUHEHUN

XUMHYECKHE CBOMCTBA
LIMHKa, JKeje3a U UX
COeTMHEHNN

[TpaxTiueckast padorta Ne 2.
"Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
mo TeMe «MeTamib»"

Hemeranisl, UX monoxeHue
B [Iepnoanueckoit cucreme
XUMHUYECKHX 3JIEMEHTOB /].
N. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMeEpe
KHCIopoJia, cepsl, hocdopa
U yTJEpo/a)

XuMHYECKHEe CBONCTBA
raJIOTeHOB, CEPBI U UX
COEeTMHEHNN

XHUMHUYeCKre CBOMCTBA
a3ora, ¢pocdopa u ux

Bcer Kontponbubl IlpakTrueckn H3YICHH

0

KomnuectBo yacos

€ padoThI

€ paboThI

[ara

s

DJIEKTPOHHBIE
ppoBbIE
00pa3oBaTeNbHBbI
€ pecypchl



No Tema ypoka KomnuectBo yacos Hara DJIEKTPOHHBIE

n/ Bcer Kontponbubl IlpakTrueckn H3YICHH nuQpoBbie
i o e paGoThI e paGoTBI s 00pa3zoBaTebHBI
€ pecypchl
COEMHEHUI
24 XuMHuYecKue CBOMCTBA 1
yriepoja, KpeMHHS U UX
COEIMHEHUI
25 IlpuMeHeHre Ba)HEUIIINX 1
HEMETAJJIOB U MX
COEIMHEHUI
26 OO6o06meHue u 1

cHcTeMaTh3amys 3HaHuH 110
Teme «HemeTanmsy.
Brruncienns no ypaBHEHUSIM
XAMHYECKUX PEaKUUi U
TEPMOXHUMHUYECKHUE PACUETHI

27 TlpakTtuueckas pabota Ne 3. 1 1
«Pemenue
SKCIIEPUMEHTAIBHBIX 3a7a4
o teme "Hemeramisi"»

28 KonTtposbHas padoTa 1mo 1 1
TeMaM «MeTaiuib» U
«Hewmeramiby/Beepoccuiick
asi MpoBepoYHas pabora

29 Heopranuueckue u 1
OpPTaHWYECKHUE KHCIIOTHI.
Heopranuueckue u
OpTaHWYECKHUE OCHOBAHUS

30 AmdorepHsbie 1
HEOpraHU4ecKue u
OpPraHUYECKHUE COCTUHEHUSI.
['eHeTnyeckast CBS3b
HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB

31 Ponp xuMuu B 00ecrieueHUN 1
3KOJIOTHYCCKOH,
DHEPreTUYECKON U MUILIEBOU
0€30MacHOCTH, pa3BUTUHU
MEIUITAHBI

32 IlpencraBienus 06 00mUX 1
HAyYHBIX TPUHITATIAX
MPOMBINIJICHHOTO TTOJTyYeHUs
BaKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIICCTB H 1
MaTepHaoB
34 Xumus u 310poBbe yenoBeka 1

OBIIEE KOJIMYECTBO 34 2 3
YACOB I10 ITPOT'PAMME



YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
IMPOLECCA

Paboyas nporpamma no y4ebHomy npegmeTty «Xumus» (6a3oBbIn YpOBEHb) A4S
obyyarowmxca 10-11 knaccos.

[MpakTnKo-opmneHTnpoBaHHbIE 3agaHna no xumum ans 10—11 knaccos.

CbopHuK 3agay n ynpaxxkHeHu no xumum anga 10-11 knaccos.

Ounpaktnyeckne matepuansl no xumum ans 10-11 knaccos.

3agayHuk no xumun ana 10-11 knaccos.

Bcepoccuinckas nposepoyHas pabota no xumum ans 10-11 knaccos.
kcnpecc-guarHoctuka no xumunmn ans 10-11 knaccoB knacca.

Mocobue ansa yuntena no xummm gnsa 10-11 knaccos.

Pabouaa tetpagb no xumum ansa 10-11 knaccos.

0 Manbin xummndecknn TpeHaxep ans 10—11 knaccos.

=

'—‘©.°°.\‘.°’.U’P.°°!\’

school587.spb.ru

BASATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. Xumuns. 10 kn.: KoHTponbHbIE U NpOBEPOYHBIE paboThbl K y4ebHuky O. C.
MabpuensaHa «Xumusa. 10» / O. C. NabpuensH, M. H. BepeskuH, A. A.
Ywakoa u gp. - M.: dpoda, 2007.

1. Xumuns. 11 kn.: KOHTponbHbIE U NpOBEPOYHBIE paboThbl K y4ebHuky O. C.
abpuensiHa «Xumus. 11» / O. C. NabpuensH, M. H. BepeskuH, A. A.
Ywakosa u gap. - M.: Apoda, 2010.

1. MabpuensH O. C., BockobonHukosa H. M., Awykosa A. B. HactonbHas
KHura yuamntens. Xumusa. 10 kn.: Metognyeckoe nocobue. - M.: [ipoda,
2011.

1. MabpuensH O. C., Octpoymos W. I'. HactonbHas kHura yuntens. Xumusi.

11 kn.: Metogu4yeckoe nocobue. - M.: poda, 2007.

1. MabpuensH O. C., AwykoBa A. B. Pabo4as TeTpagp. 10 kn. K yueGHuKy
O. C. M'abpuensiHa «Xumus. 10.» - M.: podpa, 2008.

1. MabpuensH O. C., AwykoBa A. B. Pabo4as TeTpagp. 11 kn. K yueGHuky
O. C. NabpuensiHa «Xumus. 11». — M.: dpodcba, 2008.

1. MabpuensH O. C., AwykoBa A. B. TeTpaab ans nabopaTopHbIX ONbITOB U
npakTnyecknx pabor. 8 kn. K yuebHuky O. C. MabpuengHa «Xumus. 8
knaccy». M.: [lpocpa, 2008.

1. MabpuensH O. C.. AwykoBa A. B. TeTpagb And nabopaTopHbIX ONbITOB U
npaktTmnyeckux padot. 11kn. K yuebHuky O. C. NabpuensHa «Xummsa. 11



http://www.school587.spb.ru/rp/ooo/him8.pdf
http://www.school587.spb.ru/rp/ooo/him8.pdf

knaccy». M.: Opodpa, 2008.

1. MabpuensH, O. C. MeTogudeckoe nocobue kK y4ebHuky O. C.
MabpuensaHa «Xumusay. 10 knacc / O. C. MNabpuensH. — M. : dpoda,
2018. — 109.

https://drofa-ventana.ru/material/khimiya-10-klass-metodicheskoe-
posobie-gabrielyan/

1. MabpuensH, O. C. MeTogudeckoe nocobue kK y4ebHuky O. C.
MabpuensaHa «Xumusa». 11 knacc / O. C. lNabpuensH. — M. : dpoda,
2018. — 108.

https://drofa-ventana.ru/material/khimiya-10-klass-metodicheskoe-
posobie-gabrielyan/

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCbI CETHA
HMHTEPHEThttp://school-collection.edu.ru/ - EamHas Konnekumsa uudposbix 06pasoBaTeNbHbIX

pecypcos

http://him.1september.ru/ - anekTpoHHasn Bepcua rasetsbl "Xumua" npunokeHne K "1 ceHtabpa"

http://pedsovet.org/ - MeacoseT.org. *MBoe NpoOCTpaHCTBO 06pa3oBaHMA. MHTEpHET-PecypC COAEPKUT

TeopeTnyeckne U NpakTnyeCkne matepumasabl gnAa nposeneHmMAa YpPpoKoB, BHEK/TACCHbIX MepOHpMHTMVI

http://www.uroki.net/ - UROKI.NET. Ha cTpaHuLax 3Toro caita Bbl HangeTe NoypoyHoe 1 TemaTuyeckoe

NNaHUPOBAHMWE, OTKPbLITbIE YPOKM, CLLEHAPUM LUKObHbIX NPa34HMKOB KAACCHbIE Yacbl, METOANYECKUE
pa3paboTKn, KOHCNEKTbI YPOKOB, 1abopaTOpHbIe, KOHTPObHbIE PabOTbl U MHOMKECTBO APYIunX
mMaTepuanos

http://festival.1september.ru/subjects/4/ - ®ectnsans neparornyeckux naen "OTKPbITbINA YPOK".

Pa3paboTKn ypoKOB NO XMMMKM

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBoe 0b6beANHEHMNE METOAMNCTOB — 3TO CalT,

npe,u,Ha3HaquHb|1‘/’1 anAa METOAMHGCKOVI noaaepkm y‘-IVITe/'IEﬁ-I'Ipe,CI,MeTHMKOB. B Hem pasmeLatoTca



http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://www.uroki.net/%20-%20UROKI.NET
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755

pasnnyHble maTepmasbl N0 XMMUK: MeTOANYECKME Pa3paboTKM YPOKOB, NabopaTopHble paboTbl, TECTbI U
KOHTPOJIbHble pPaboTbl, 0IMMNMAABI, BUAEOONbITbI, XAMUYECKME 3343a4U, UHTEPHET-Y4eOHMKM MO XMMUK
M MHOroe gpyroe

http://schools.perm.ru/ - MepmcKuit ropoaCcKON WKOAbHbIM nopTan. MeaarorM Ha nopTane CMOryT HaluTH

pa3paboTKM YPOKOB M Pa3/IMYHbIX MEPONPUATUI, a TaK XKe nocnegHne HoBocTU B chepe obpasoBaHuUsA
Mepmckoro Kpas

http://www.alhimik.ru/ - AMXUMWK. INeKTPOHHbIN }KypHan Ansa npenogasaTtenei, WKONbHUKOB U

CTYZAEHTOB, U3y4YatoLWMX XUMUIO. BKtOYaeT MeToanYecKkMe peKoMeHZauumn ana yuntenei Xmmmum,
CNPaBOYHUKU, Buorpadpun BeNNKMUX XMMUKOB, pasgensl "Becenasa xumuma", "Xumua Ha Kaxkaplh AeHb" 1
MHOTO0 ApYroi MHTEPECHOM U Noae3HoM MHGopMaLumm

http://www.chemistry.narod.ru/ - Mup xumnn. CoaepKUT XMMUYECKNE CNPAaBOYHUKM, UCTOPUIO

“n

CO34aHUA 1 Pa3BUTUA MEPUOANYECKON CUCTEMbI 3N1eMeHTOB (ccbinika "Myseii"), onucaHne XMMUYeCcKmx
ONbITOB C Pa3/INYHbIMU 31IeMeHTaMU, CBeAEHMA U3 OCHOBHbIX 06nacTeit Xummm (orpaHmMyecKas,
arpoxXMmms, reoXmmma, SKOXMMMA, aHaAUTUYECKaa XMMNA, GOTOXMMUSA, TEPMOXUMUA, HedTexnmumsa),
pa3gen XMMUYeCcKUX HOBOCTEMN, CCbINIKW Ha None3sHble pecypcbl MHTepHeTa 1 T.4.

http://hemi.wallst.ru/ - Xumus. O6pasoBaTteibHblii CAAT ANA WKONbHUKOB U CTYAEHTOB. DNEKTPOHHbIN

YYEBHUMK MO XMMWUK ANA CPEAHEN LWKOAbI, NPUTOAHbIV AR UCNONb30BaHMA KaK B 06bIYHbIX, TaK U B
Cneunann3mMpoBaHHbIX Kaaccax, a Tak:Ke AN NOBTOPeHUA maTeprana B BbIMyCKHOM Knacce u ans
NnoAroTOBKM K 3K3ameHaM. Ha caitTe onyb6anKoBaH psag npuaoxKeHuin: Tabavua MeHaeneesa, Tabaunua
3N1EeKTPOOTPULATENIbHOCTEN 3/1EMEHTOB, 3/1EKTPOHHbIE KOHOUTYPaALMM SNEMEHTOB U Ap., @ TaKKe 3a4a4n
AN1A CAMOCTOATE/IbHOrO peLleHus

http://www.college.ru/chemistry/ - OTKpbITbIN Konnegs: Xumua. DNEKTPOHHbIN y4eBHWUK Mo XMMUK

(HeopraHuyecKas, opraHUYecKas, A4EePHAA XMMUA, XMMUA OKPYXKatoLen cpeabl, BUOXMMUSA); COAEPHRUT
60/1blLOE KONNYECTBO AOMNONHUTENILHOTO MaTepmrana. YUebHUK CONPOBOXKAAETCA CNPaBOYHbIMM
Tabanuamm, npueoaUTCA NOAPOOHbLIN pa3bop TMNOBLIX 3a4a4, NpeacTasneH 6oblwoi Habop 33434 ann
CaMOCTOATE/IbHOrO peLleHus

http://www.chemistry.ssu.samara.ru/ - OpraHuyeckas xumus - yuebHUK Ans cpegHel WwKonbl. B

yyebHMKe U3naraloTcA TeOPeTUYECKMEe OCHOBbLI OPraHNMYeCcKon XMMNK U cBedeHMsA 06 OCHOBHbIX Kaaccax
OpraHNYecKux BeLecTs. NpPUBOAATCA PeKOMEHAAUMKN NO PeLeHunto 3a4ay. YuebHble TEKCTbI
COMPOBOXKAAOTCA HONBLIMM KOMYECTBOM rpaduUyecknx AMIOCTPALUI U aHUMaUWIA, B TOM Yncie
TPeXMepHbIX


http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html - 9n1ekTpoHHble y4ebHMKN No obLiei

XMMUW, HEOPTraHUYECKOM XMMUK, OpraHMYeckon xummunlpeaocTaBaatoTCA CNPaBoYHbIe MaTepuansl
(cnoBapb XMMUYECKUX TEPMUHOB, CNpaBoYHble TabauLbl, BUOrpadumn BEINKUX XMUMUKOB, UCTOPUS

XMMUWN), @ TaKKe TeCcToBble BONPOChI

http://www.edu.yar.ru/russian/cources/chem/ - Xummnueckasa ctpaHunyka Apocnasckoro LleHTpa

TEIIEKOMMYHMKaLI,VIVI n VIHd)OpMaLI,VIOHHbIX cucrem B O6pa3OBaHMVI. 3agauu Ana onammnmag no XMmum,
onncaHme NHTePECHbIX XUMNYECKNUX ONbITOB, CZTI0OBAapPb XUMUYECKUX TEPMUHOB, CBeAEHNA N3 TEOXUMUNU

(npoucxoxKaeHne U XMMUYECKUIA COCTaB HEKOTOPbIX MUHEPaNoB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTenbHblii CEpBEP TECTUPOBAHUA.

becnnaTHoe on-line TecTMpoBaHWe No XMMKUK, TpebyeT perucTpaumm B cucteme. TecToBble 3a4aHuWA
BKJ/1HOYAIOT B ce6A cOCTaB/IeHME YPaBHEHMUI U BbIOOP YCN0BUIA NPOBEAEHUS XUMUYECKUX PEAKLNIA,
KNacCcUPUKaLLMIO 3N1EMEHTOB U C/I0XKHbIX BELLECTB, BOMPOChI MO CTPYKTYPE MONEKY/, KONUYECTBEHHbI
pacyeT peareHToB, CNocobbl nAEHTUPUKALUN BELLECTB

®IrBHY «HCTUTYT cTpaTernn passutus obpasoBaHUsa»


http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://www.edu.yar.ru/russian/cources/chem/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry

