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INOACHUTEJBHAS 3AIINCKA

[Iporpamma 1mo xMMuu Ha ypoOBHE CpeaHero oodiiero oOpazoBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanun B Poccuiickoi
®denepanun», TpeOOBaHMI K pe3yibTaTaM OCBOCHHS (denepaibHOW 00pa3zoBaTeIbHON
nporpaMMmbl  cpeaHero obmero oOpazoBanus (POII COO), mnpeacTaBICHHBIX B
denepabHOM TOCyAapCTBEHHOM oOpaszoBaTeiabHOM craHmapre COO, ¢ yuérom
Konnenuuu mnpenojgaBaHusi y4yeOHOro mnpeamera «XuMus» B 00pa3oBaTelIbHBIX
opranuzauusx Poccuiickoir ®enepanuu, peanu3yroUMX OCHOBHbIE 00pa3oBaTEIbHBIE
IIPOrpaMMBbl, U OCHOBHBIX IOJOKEHUN «CTpareruu pa3BuTus BocnuTaHus B Poccuiickon
®deneparuu Ha iepuoy 10 2025 roga» (Pacnopspxkenue [paBurenscta PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TOJIXO0/IOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OMpPEAeNICHUI0 oO1en
cTparerud OOy4eHHs, BOCIHMTAHMUS U PA3BUTHUsSI OOYUAIOIIUXCS CPEJICTBAMHU Y4eOHOTO
npeamera «Xumus» aig 10—11 kinaccoB Ha 6230BOM YPOBHE COCTaBMIIM KOHIIETITyalIbHbIE
nosioxkeruss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IEJICH, COAep)KaHusl, Pe3yIbTaTOB
o0y4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHUE, IMOJYy4YaeMOE€ BBIYCKHUKAaMHU 0011e00pa3oBaTeIbHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThio UX 00pa3oBaHHOCTH. OHO CIYXKUT
3aBEpIIAIOIIMM DJTAallOM peajiu3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYILIUX LEIOCTHON CUCTEME XMMHUYECKOro oOpa3oBaHus. JTU
LHEHHOCTH KacaloTCs IO3HAaHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHMS MHUPOBO33PEHHUS U
oO01el KyJIbTypbl UEJTOBEKA, & TAK)KE IKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOUIEHUSI K CBOEMY
3I0POBbIO U MPUPOIHOH cpeze. PeanuzyeTcss xumuueckoe o0pa3oBaHue oOyJaronuxcs Ha
YPOBHE CpeHero oOIIero oOpa3oBaHHs CPEACTBAMH Y4YEOHOro mnpeaMera «XuMus,
COJIEpKaHUE U TOCTPOEHHE KOTOPOIO OMPEAENICHbl B MPOrpaMMe MO XUMHUU C Y4ETOM
crie(pUKN HAYKU XUMUH, €€ 3HAUYCHUS B TTO3HAHUU TIPUPOJIBI U B MATEPUATLHON KUZHU
oOmecTBa, a Takke C Y4€TOM OOIMX Ueldel W NPUHIMIOB, XapaKTepU3YIOIIHMX
COBPEMEHHOE COCTOSIHHME€ CHUCTEMbl CcpeAHero ooOiiero oOpa3oBaHus B Poccuiickoit
denepanum.

XUMHS KaK D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpPaeT oOco0yi poiib B
COBPEMEHHOW LMBWJIM3AIMU, B CO3JaHUU HOBOM 0a3bl MarepuaibHOU KyJIbTypbl. OHa
BHOCHUT CBOH BKJaJ B (POPMHUPOBAHUE PALMOHAIBHOIO HAYYHOIO MBIIUICHHS, B CO3/IaHUE
[IEJIOCTHOTO MPEICTAaBICHHS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE IPUPOJIBI M YEIIOBEKA,
KoTOopoe (GopMUpyeTCs B XUMHH Ha OCHOBE IOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPY’KaroILEr0 MUPa, OCO3HAHMS B3AMMOCBSI3HU MEXK/1y CTPOCHHEM BELIECTB, UX CBOMCTBAMU
¥ BO3MOXHBIMH 00JIACTSIMU TIPUMECHCHHUS.

TecHO B3aWMOJIEUCTBYSI C JAPYTMMH €CTECTBEHHBIMU HAayKaMU, XHUMHSI CTalia
HEOTHEMIIEMOH YaCThI0 MUPOBOU KYJITYPbI, HEOOXOAMMBIM yCIIOBUEM YCIICIITHOTO TPy Aa U
KU3HH KaXJoro uieHa oOmiectBa. CoBpeMEHHas XMMHUSA KaK HayKa CO3MJaTelbHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HAalpaBJICHA HA pElICHUE TI00ABHBIX MPOOJIEM YCTOWYUBOTO



pa3BUTHUSL 4YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTUUYECKOW, MHUILEBOM, 3SKOJIOTHYECKOU
0€30MacHOCTH U OXPaHBbI 3710POBBSI.

B cootBeTcTBUU € OOMIMMU LIETSMUA U NPUHLUNIAMHA CPEAHET0 O0UIero oopa3oBaHus
comepxanue npeamera «Xumus» (10—11 kimaccel, 0a30BbIi ypOBEHb HM3YyUEHMSI)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOJATOTOBKY OOYYaroOIIMXCA,
HEOOXOAMMYIO MM JUIsl BBIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIFOUEHHSI B KU3Hb COLMYyMa, NPOAOJKEHUs: 00pa30BaHMs B Pa3IMYHBIX OOJACTAX, HE
CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsOIKUMH NpeaMeTa « XUMUS» SBISIIOTCA 0a30Bble Kypchl — «Opranudeckas
xumus» U «OOIass U HEOpraHUYecKasi XMMUsA», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMA 3HAHUI 110 HEOPraHUYECKOW XUMUU
(c BKIIOYEHMEM 3HAHUN W3 OOLIEH XMMHHM) W OpPraHu4YecKod Xumuu. PopMupoBaHUE
JAHHOM CHCTEMBbl 3HAHMM TMpU M3YYEHUH MpeAMETa O0eCreYrMBaeT BO3MOXXHOCTb
paccMOTpPEHHsT BCEr0 MHOI000Opa3usi BEUIECTB HAa OCHOBE OOLIMX IMOHSATHUWA, 3aKOHOB WU
TEOPUH XUMUHU.

Crpyktypa coaepxkaHusi KypcoB — «Opranmueckas xumus» u «OOmas wu
HEOpraHu4yecKas XUMus» cpOopMHUpOBaHa B MPOrpaMMe 10 XUMUU Ha OCHOBE CHCTEMHOTO
NOJIX0J1a K U3YUYECHHIO yueOHOro MaTepuaia 1 00yclIoBiIeHa UCTOPUIECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHUU HAa ONPEIENEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOW TEOpUHU
CTPOEHHSI OPraHWYECKHX COEIMHEHHW, a TaKXe Ha YPOBHE CTEPEOXHMMHUYECKHX U
3JIEKTPOHHBIX IPEICTaBICHUI O CTpoeHHH BeulecTB. CBeneHUs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JIal0TCA B PaA3BUTUHU — OT YIJIEBOJOPOJIOB 10 CIIOKHBIX OMOIOTMUECKH aKTUBHBIX
coennHeHW. B Kypce opraHmdeckoil XUMUU TOMYy4YarOT pa3BuTHE CHOPMUPOBAHHBIC HA
YPOBHE OCHOBHOTO 00I11€T0 00pa30BaHusl NEPBOHAYATIbHBIE MPEICTABICHUS O XUMHUUECKON
CBSI3M, KJIACCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT HUX
CTPOEHHUSI, 0 XUMHUYECKOM PEaKIIH.

[Ton HOBBIM yTJIOM 3peHUS B IpeaMeTe « XUMus» 0a30BOT0 YPOBHSI pacCMaTpUBaeTCs
U3YYEHHbII Ha YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs TEOPETHMUECKHH Marepual U
(pakTOJIIOTUYECKUE CBEJEHUS O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O011ast 1 HeOpraHu4yecKas XMMHsD) 00y4arolMCsl IPEA0CTaBISIETCSI BO3MOKHOCTh
OCO3HATh 3HAUEHUE MEPUOANUYECKOTO 3aKOHA C 00IIETEOPETUUECKUX U METOI0JIOTMUECKUX
NO3UIMM, TNyO)Ke MOHATh HCTOPUYECKOE H3MEHEHWE (PyHKUMH 53TOro 3akoHa — OT
00001aroIIeH 10 0OBICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHHN O BXKHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX
U MPUMEHEHHUHU, a TaKXKe O XMMHUYECKUX PEaKUUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
IIpOTeKaHus JonoiHsaercs B Kypcax 10 u 11 kmaccoB aiieMeHTaMu coaepKkaHusl, UMEIOIUMU
KyJIbTYPOJOTMUYECKUIM U NMPUKIAAHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHUIO
B3aMMOCBSI3U XMMHH C JIPYTMMH HayKaMH, PacKpblBalOT €€ pojb B MO3HABATEIHLHON U
PAKTUYECKON JIESITEIbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K



MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUUCCKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT

BBIITYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX IpoOJieMax,

CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh WH(POPMAIMIO U MPUMEHSTH €€ s

MOMOJHECHUS ~ 3HAHWM,  PEHIEHUS  MHTEJUIEKTYQJIbHBIX WM DKCIEPUMEHTAIbHBIX

UCCIIeIOBATENILCKUX 3a/1a4. B 11eomM coepkanue yueOHoro npeamMera « XuMush TaHHOTO

YPOBHSI ~ M3y4YE€HUS]  OPUEHTUPOBAHO Ha  (GopMuUpOBaHHME Yy  OOydYaromuxcs

MHPOBO33PEHUYECKOM OCHOBBI JJIsi TMOHUMaHUS (PuIocoDCKUX UIEH, TaKuxX Kak:

MaTepUaibHOE €IMHCTBO HEOPTraHMYECKOr0 U OPraHUYECKOro MHUpa, OO0YCIOBJICHHOCTh

CBOWCTB BEIIECTB UX COCTABOM M CTPOCHUEM, MO3HABAEMOCTh IMPUPOJIHBIX SIBICHUMN ITyTEM

AKCIIEPUMEHTA U PEIICHUS] MPOTUBOPEUUNA MEXKIY HOBBIMH (PAKTaMH U TEOPETUUYECKUMU

NPEANOChUIKAMU, OCO3HAHUE POJIU XUMHUHU B PEHICHUH YKOJIOTHYECKHUX MPOOJIEM, a TaKkKe

npoOJieM cOepeXeHUs IHEPTETUUECKUX PECYPCOB, ChIPbSI, CO3/IaHKsSI HOBBIX TEXHOJOTHH U

MaTepUasoB.

B nnane pemieHus 3amad BOCHUTAHUS, PAa3BUTHUSI U COIMATU3AIMU OOYYarOIIMXCS
MPUHSTHIE TPOTPAMMON MO0 XUMHUU MOAXOAbl K ONPEACIECHUIO COASPKAHUS U TTOCTPOEHUS
npeaMeTra MpeayCcMaTpuBarOT (OPMUPOBAHUE YHHUBEPCATBHBIX YYCOHBIX JIEHCTBHIA,
UMEINIMX 0a30BO€ 3HAUYEHUE MJIA PA3IUYHBIX BUJIOB JEATEILHOCTU: PEHICHUS MPOOJeM,
MOWCKa, aHajau3a U 00paboTku WMH(OpMaIuK, HEOOXOIUMBIX NJisi MIPUOOPETEHUS OTMbITa
MIPAKTUYECKOM M HCCIEA0BATENBCKON JIESITEIbHOCTH, 3aHMMAKOUIEH BAXKHOE MECTO B
MO3HAHUU XUMHUHU.

B mpakTtuke npenonaBaHus XUMUU Kak Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus,
TaKk ¥ Ha YPOBHE CpeaHero oOIiero oOpa3oBaHUs, MPHU OMPENEICHUN COACpPKATEIHHON
XapaKTepUCTUKH LIeJIeN N3yUYeHUs MpeIMeTa HallpaBJICHUEM IIEPBOCTEIIEHHON 3HAYNMOCTH
TPaJAUIIMOHHO TPU3HAETCS (OPMUPOBAHME OCHOB XMMHYECKOW HAyKH Kak oOsactu
COBPEMEHHOI'0 €CTECTBO3HAHMUS, IPAKTUUYECKOU JEATEIBHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJNbTypbl. C METONMYECKONM TOYKH 3pEHHSI TaKOM MOAXOH K
ONPEICIICHUIO LIeJICH U3YyUYEHUS ITPEAMETA SBIIACTCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS IJIAaBHBIMU 1EISIMA U3YUYEHHUS PEeIMETa « XUMHUSI» Ha
6azoBom yposHe (10 —11 ki1.) ssBISIIOTCS:

— (¢opMUpOBaHUE CHUCTEMbl XHMHUYECKHX 3HAHUN KaK BaKHEHIIEW COCTaBISAIONICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHATHUSA,
dbyHIaMEeHTaJIbHbIE 3aKOHBI M TEOPUM XMMHH, OCBOCHHUE sI3bIKa HAyKH, YCBOCHHUE U
MOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS;

— (opMUpOBaHUE U PA3BUTHUE MPEJICTABICHUNA O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U
XUMUYECKUX peaKInuid, HeOOXOIUMBIX JIJI MPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B
MUpE BEUIECTB U XUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUIECKON
Y TTIOBCEJIHEBHOM )KU3HH;



~ pa3BUTHE YMEHHH M CHOCOOOB [EATENBHOCTH, CBS3aHHBIX C HAONIOEHUEM |
OOBSICHEHHEM XHMHUYECKOTO OKCIIEPUMEHTA, COOI0JeHNEM TMpaBuil 0e30MacHoro
oOpallleHHs C BeleCTBaMH.

Hapsny ¢ atum, conepkarenbHasi XapaKTepUCTHUKA IeNIel 1 3a7a9 U3yueHus peiMeTa
B TporpaMMe IO XHMHU YTOYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH
NpUOPUTETaMU B CHCTEME cpeaHero obmiero obOpa3zoBanus. CerogHs B MpemnojaBaHUH
XUMHH B OOJNbIIEH CTEMEHW OTAAETCA TMPEANOYTCHHE MPAKTUYeCKOH KOMIIOHEHTE
colepkaHus ~ OOy4YeHHs,  OpPUEHTHPOBAHHOW  HAa  TOATOTOBKY  BBIMMYCKHHKA
o01eo0pa3oBaTebHON  OpraHu3aluy, BIJCIONIEr0 HE  HA0OpOM  3HAHUM, a
(GYHKIIMOHATHHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSIMHU aKTUBHOTO TTOTYYCHHUS
3HAaHUHW ¥ MPUMEHEHUS UX B PEaTbHOM KU3HU /IS PEIICHUS IPAKTUYECKUX 3a/1a4.

B cBa3u ¢ osTuM mpu u3ydeHuM mpenMera «XWMHS» JOMHHUPYIOIIEE 3HaueHHE
IpUOOPETAIOT TaKUE LU U 3a4a4M, KaK:

amanrTanus OOydYaromMXCS K YCIOBUSIM JHMHAMHYHO Pa3BHUBAIOIIETOCS MHUPA,
dbopMupoBaHUE HHTEIJICKTYyalbHO PA3BUTON JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MNPUHATHIO T'PAMOTHBIX PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3AHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM,;

dopmMupoBaHue y 00yYaromIMXCSl KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIMIA),
UMEIONINX YHUBEPCAJIbHOE 3HAYCHHE MJISl PAa3IMYHBIX BHJIOB JCSATEIILHOCTH: PELICHUS
npo0sieM, IONCKa, aHaau3a U 00paboTku HHPOPMAIIUU, HEOOXOUMBIX JIJIsl MPUOOPETEHUS
OTIBITA JIESITEILHOCTH, KOTOPAsi 3aHUMAET BAXKHOE MECTO B IMO3HAHUH XMMHH, a TAKKe JJIs
OLIEHKM C TIO3ULUN HKOJIOTMYECKON O€30macHOCTH XapaKTepa BIHSHHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE TIO3HABATCIIBHBIX HMHTEPECOB, HMHTCIUICKTYalIbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00yYarOIIMXCs: CIIOCOOHOCTH CAaMOCTOSATEILHO MPUOOPETAaTh HOBBIC 3HAHUS
10 XMMHUU B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSIMH, UCIOIb30BaTh COBPEMEHHBIE
MH(POPMAITMOHHBIE TEXHOJIOTUH JUIsl TIOMCKA W aHallM3a yYeOHOW W HAyYHO-TIOMYJISPHON
UH(POpPMAIIUN XUMUYECKOTO CO/Iep KaHMS;

dopMupoBaHUE ¥ pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHAS, HaOII0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, NpHU IUIAHUPOBAHWW H TPOBEJACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTAHHUE Y O0YYaIOIMUXCs YOKIEHHOCTH B TYMaHHUCTHYECKON HaIpaBIeHHOCTH
XAMHH, €€ BaXKHOH pOMM B PEHICHWHd IOOAIBHBIX MPOOJeM PaIMOHAIBHOTO
IPUPOIOTIONB30BAHUS, TOTIOJTHEHHS YHEPTETHUECKUX PECYPCOB M COXPAHEHHS TIPUPOTHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOJUMOCTH OCpe)HOTO OTHONICHWS K MPUPOJE U CBOEMY
3I0pPOBBIO, a Tak)Ke MPUOOPETCHUs OIbITa HMCIOJIb30BAHUS TMOMYYCHHBIX 3HAHUW IS
NPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUAX, CBA3AHHBIX C XUMHUECKUMU SBJICHHUSIMH.

B yuebGHOM miiaHe cpeagHero oOiiero oOpa3oBaHHUS MpeaAMeT «XUMHs» 0a30BOro
YPOBHS BXOJUT B COCTaB MpeaMeTHON o0acTu «EcTecTBeHHO-HAYYHBIE TPEIMETHD.



OO0uee 4yncJI0 YacoB, OTBEAEHHBIX AJIsl M3YyYEHHUs] XUMHUHU, HA 0a30BOM YpPOBHeE
cpeaHero oomero oopazoBanusi, cocrasisier 68 yacon: B 10 kiacce — 34 yaca (1 yac B
Hexe10), B 11 kinacce — 34 yaca (1 yac B HeeJ110).

COILEPKAHUE OBYUEHUA
10 KIJACC
OPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHN4YeCKOM XMMHUM

[IpeameTr opranuyeckoil XuWMuU: €€ BO3HUKHOBEHHME, Pa3BUTHE M 3HAUCHHUE B
MOJIy4YEHUH HOBBIX BEILIECTB U MAaTE€pUANIOB. T€OpHsl CTPOEHUS] OPraHUYECKUX COETMHEHUM
A.M. bytnepoBa, €€ ocHOBHbIE MONOXKEHUSA. CTpyKTypHbIE (DOPMYJIBI OpPraHHMYECKUX
BenlecTB. ['omonorus, nzoMepusi. XUMHYECKass CBA3b B OPraHUYECKUX COCIUHEHUSIX —
OJIMHAPHBIE U KPaTHbBIE CBA3U.

[IpencraBnenne o KiIacCH(PHUKAIMUM OpraHMYECKUX BemlecTB. HomeHkmaTypa
OpraHUYECKUX COEJUWHEHUU (CHCTeMaTH4YecKas) U TPUBUAJIbHBIE HAa3BaHUS Ba)KHEHIIMX
IPEICTABUTENIEH KIIACCOB OPraHNYECKHUX BELIECTB.

DKCHepUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIIECTB U UX IPEBPALLECHUN: 03HAKOMJICHUE
Cc oOpa3uaMy OpPraHMYECKUX BELIECTB M MaTepHajlaMd Ha HUX OCHOBE, MOJEIHMPOBAHUE
MOJIEKYJI OPTraHMYECKUX BEIECTB, HAOIIOACHNE U ONMCAHNUE IEMOHCTPALMOHHBIX OTBITOB
M0 MPEBPALIEHUIO OPTaHMYECKUX BEIIECTB MPU HAarpeBaHWM (IUIaBieHUE, OOYTJIUMBAHUE U
TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psif. MeTraH U 3TaH — MpocTerme
NPECTAaBUTENIN AJIKaHOB: (PU3NYECKUE U XMMUYECKHE CBOMCTBA (pEakUWU 3aMEIIeHUs U
TOpEHUs), HAXOXKACHUE B IPUPOJIE, ITOIYYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTMUECKHH psii. OTWIEH W NPONWIEH —
OpocCTeillie MPEeACTaBUTENN AIKEHOB: (U3NYECKHE UM XMMHYECKHE CBOMCTBA (peakiuu
THIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUIpATAllMU, OKUCICHUS ¢  TOJMMEPHU3ALINH),
MOJIyYE€HHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtamuen-1,3 u  MerunOyragueH-1,3: crTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakiius moimMepusanu). [lonydeHre CHHTETHYECKOT0 KayuyKa u
PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTHM CTPOCHUS, TOMOJOTHYECKUN psii. AIETHWIEH —
OPOCTEUIINN TPEACTABUTENb ATKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA (peakluu TUApPUPOBAHUS, TATOTEHUPOBAHUS, TUpATAIIUU, TOPEHUS), TOJTyUEHUE
Y IPUMEHEHHUE.

Apensbl. beH301: cocTaB, cTpoeHue, (HU3NUECKUE U XMMUYECKHE CBOMCTBA (peakiuu
raJIoreHUPOBAHMS 1 HUTPOBAHUS ), MOJTyYEHUE U IPUMEHEHUe. T01yon. cocmas, cmpoeHtue,



Qusuyeckue u Xumuueckue cC8OUCMBA (peakyuu 2alo02eHUpPO8aHUs U HUMPOBAHUS),
nonyuenue u npumenenue. TOKCHMYHOCTH apeHOB. ['eHeTnueckas CBSI3b MEXIY
YTJIEBOIOPOIAMH, IPUHAJIEKAIIMME K Pa3JIMYHBIM KJIacCaM.

[TpupoaHble UCTOYHUKH YTiIeBOAOPOAOB. [IpupoaHblil Ta3 U nmomyTHbIE HEe(TIHBIE
ra3pl. HedTh u €€ npoucxoxaenue. CriocoObl nepepabOTku HepTH: TEperoHKa, KPEeKUHT
(TepMHUYECKH, KaTalIUTUYeCKuil), nuponu3. IIpoaykTel mnepepaboTku HePTH, HX
OPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroib M MOPOAYKTBI €ro
nepepadoTKH.

OKCIEpUMEHTAIBHBIE METOIbI N3YUYEHUS BELIECTB U UX ITPEBPALICHUN: 03HAKOMJICHUE
c oOpa3namu IJJacTMAcc, KaydyykKoB M pe3uHbl, koimekuun «Hepte» u «VYromby,
MOJENUPOBAHUE MOJIEKYJ YIVIEBOAOPOAOB U TaJlOTE€HONPOU3BOAHBIX, NPOBEICHUE
OPAKTUYECKON paOOThI: MOTYYEHUE ITUICHA U U3YUEHUE €TI0 CBOICTB.

Pacuérnbie 3anaumn.

Bbluucnenus mo ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00bE€Ma, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOIYKTa PEAKIUH 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOT'O M3 UCXOJHBIX BEIIECTB I MPOJTYKTOB PEAKIIUN).

Kuciopoacoaepaxamue opraHu4eckKue coeJuHEeHU

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAHOJ: CTpOeHUe, GU3NYECKUE U
XUMHUYECKHME CBOMCTBAa (peakuuMyd C aKTHBHBIMH METaJUIaMH, TajJOr€HOBOJOPOIaMH,
ropeHue), nmpuMeHeHue. BoaopojHble CBSI3M MEXKAY MOJEKyJamMu chupToB. JlelicTBue
METAHOJIa ¥ 9TAHOJIa HA OPraHMU3M YeJIOBEKA.

MHoroatroMHble CHOUPTHI. DTUJICHTIMKONIb U TJIMLEPUH: CTPOEHHUE, (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJCIHCTBUE CO IIEJOYHBIMU METAJJIaMH, KadeCTBEHHas
peakuus Ha MHOTOATOMHbIe cnupThl). JleiicTBUe Ha opraHu3M uenoBeka. [IpumeHeHue
[JIMLEPUHA U DTUIICHIJIMKOJIS.

deHoI: CTPOCHHE MOJIEKYJIbI, (PU3UYECKUEe U XUMHUUYECKHE CBOWMCTBA. TOKCHYHOCTH
denomna. [Ipumenenue denona.

Anbaeruapl U kemonsvl. PoOpMaNbJIErH]l, aleTalbJIerH: CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA (PEAaKIMK OKHCIIEHUS! U BOCCTAHOBJICHUSI, KAUECTBEHHbIE PEAKIINHN),
MOJIyYE€HHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs M yKCycHas
KHUCIIOTBI: CTpOCHHE, (U3HUECKHE U XMMUYECKUE CBOICTBA (CBOMCTBa, 00IIMeE ISl Kiiacca
KHUCIIOT, peakuus dTepupuKalun), noiyueHue u npumeHenue. CteapuHoBasi U OJCHHOBAs
KHUCIIOTBHI KaK IMPEJCTaBUTENIM BBICIIUX KAapOOHOBBIX KUCIOT. Mblja Kak COJM BBICHIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxsble 3(Upbl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIAPOIU3 CIOKHBIX
a¢upoB. XKupsl. I'naponus xupos. [Ipumenenne xxupo. buonornueckas poib 5KHUpPOB.

VYrneBonpl: cocraB, KiacCU(UKAIUSA YriIeBOAOB (MOHO-, IU- W TMOJHCAXapuabl).
['mroko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHUe CBOMCTBA (B3anmMoieicTBre ¢ ruapokcuom Menu(ll), okucienrne aMMruaqHbIM




pactBopoM okcuna cepedpa(l), BoccraHoBIeHUE, OPOXKEHUE TIIIOKO3bI), HAXOXKICHUE B
npupoae, NpUMeHeHue, Ouonoruyeckas posb. DotocuHre3. Dpykroza Kak H3OMEp
TJIFOKO3BI.

Kpaxman wu wemiono3a Kak MNOpupojHble nojauMmepsl. CTpoeHue Kpaxmalia u
1esUTI0103bl. Du3nueckne U XMMUYECKHE CBOMCTBAa Kpaxmalsia (THUIPOJIN3, KaueCTBEHHAas
peakius ¢ HoJoM).

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUCHHUS BEIIECTB U UX MPEBPAILCHUI: TPOBEACHNUE,
HaOJII0/ICHHE U OMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIC
peakIuy OJHOATOMHBIX CIIUPTOB (OKUCIEHUE ITaHoIa okcuaoM Meau(1l)), MHOroaToMHBIX
CIIUPTOB (B3aUMO/ICUCTBUE IUIepuHa ¢ ruapokcuoM Menu(ll)), anpaeruaoB (OKucaeHue
aMMHa4HbIM pacTBOpoM okcuna cepedpa(l) u runpoxcunom memu(ll), BzaumoneicTBue
KpaxMmaja ¢ HoJ0M), MIPOBEJAECHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM
KHUCJIOTHI.

Pacuérneie 3anaun.

Bbluucienus 1mo ypaBHEHHIO XMMHUYECKON peakuuu (Maccel, 00bE€Ma, KOJIWYECTBA
MCXOJHOTO BEIIECTBA WJIU MPOAYKTA PEAKIIUU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

A3oTrcoaeprkalye OpraHu4ecKue COeTMHEHHS.

AMUHOKHCIIOTBI KaK aM(OTepHbIE OpraHWYeCKHe CcoenuHeHus. Duznueckue u
XUMUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonornyeckoe 3HaueHUE
aMHHOKHCHOT. [lenTuasl.

benku Kak npupoHbIE BEBICOKOMOJIEKYISIpHBbIE coenHeHus1. [lepBruyuHas, BTopuyHas
U TPETUYHAsI CTPYKTypa OeNKOB. XUMUYECKHUE CBOMCTBA OEIKOB: TUAPOIHN3, TEHATYPAIIUS,
KaueCTBEHHbBIC PEaKIIUU Ha OCJIKH.

DKCIepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MIPEBPAILICHUI: HAOIIOCHUE U
OMHCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypaIusi OEIKOB MMPU HArPEBAHHH, [IBETHHIC
peakiuu O0eIKoB.

BbicokoMoJIeKyJISIPHBIE COeIMHEH S

OcCHOBHBIE TOHSATHS] XUMHUH BHICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3B€HO, CTENEHb MOJMMEPU3ALINU, CPEIHIS MOJIEKYJIspHas Macca. OCHOBHBIE
METOAbl  CHHTE€3a  BBICOKOMOJEKYJISIPHBIX  COEAWHEHHN —  TOJHUMEpH3alus U
MOJIMKOH/ICHCAIUSL.

DKCIEpUMEHTAIbHBIE METO/IbI U3YUECHUS BEUIECTB U UX ITPEBPALICHUI: 03HAKOMJICHUE
¢ o0pa3iiamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanust MexXnpeaMeTHBIX CBA3€l MPU U3YUYEHUHM OpraHudecko xumuu B 10
KJIacCe OCYIIECTBISIETCSI 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATHUM, TaK W TOHATHH, SBISIIOIIMXCA CUCTEMHBIMH JUISI OTAENbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.



OO6ure ecTecTBEHHO-HAYYHbIC TTOHSTHS: SIBJICHUE, HAYYHBINH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, aHajdu3, CUHTE3, Kiaccuukanus, NepUOIUYHOCTb, HAOIIOJCHHE, U3MEpPEHHUE,
AKCIIEPUMEHT, MO/ICJIUPOBAHUE.

®duszuka: martepusi, SHEpPrusi, mMacca, aroM, 3JEKTPOH, MOJEKyJa, dHEPreTHUYeCKUi
YPOBEHb, BEIIECTBO, TE€I0, OOBEM, arperaTHOe COCTOSHHME BeIleCcTBa, (QPU3NYECKUE
BEJIMYMHBI U €AMHUIIBI X U3MEPECHHUS.

Buonorus: kinetka, opranusm, 6uocdepa, 0OMEH BElIECTB B OpraHu3Me, GOTOCUHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKU, YII€BOIbl, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepaibl, TOpHBIE MOPOJIbI, TOJIE3HBIE UCKOIIAEMBbIE, TOIIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE NPOAYKThI, OCHOBBI PAlUMOHAIBHOIO MUTAHUS, MOIOILIUE
CpEelICTBa, JIEKAPCTBEHHbIE U KOCMETUYECKUE NIPeNapaThl, MaTeprUalibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPT'AHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XUMHH

XUMUYECKUM 3JIeMEHT. ATOM. Sapo aroma, W30TONBI. DJIEKTPOHHAs O00O0JIOYKa.
DHEpPreTUYeCKue YpPOBHHU, IMOAYPOBHU. ATOMHBIE oOpOWTaNH, S-, p-, d- DIEMEHTHI.
OcobeHHOCTH pacTpeeneHus] JIEKTPOHOB MO OPOUTAIIM B aTOMaX JJIEMEHTOB TMEPBBIX
YETBIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTYpAIIHs aTOMOB.

[lepuonnueckuit 3axkoH u Ilepuonnueckass cucremMa XHUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CBs3p MNepHOIUYECKOTO 3akoHa U Ilepuoguyeckoil CHUCTEMBI
xumudeckux sneMmeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHUMHYECKHUX DJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX U CJIOKHBIX BEIIECTB 10 TPyNIaM 1 NepruoiaM. 3HaueHUe MepUOJUIECKOro 3aKOHa
B Pa3BUTUU HAYKH.

Crpoenue BeniecTBa. XHUMHUYECKAsl CBA3b. BUabl XMMHUECKON CBA3U (KOBAJICHTHAs
HEMoJIApHAs U TOJSpHAs, WOHHAs, MeTaUIMdeckas). MexaHu3sMbl 00pa3oBaHUsA
KOBaJICHTHOM XMMHYECKOW CBsi3M (OOMEHHBIA MU JOHOPHO-AKIENTOPHBIN). BomoponHas
CBsI3b. BaneHTHOCTh. DIEKTPOOTPULATENBLHOCTh. CTENEeHb OKUCIEHUA. OHBI: KaTUOHBI U
AHUOHBI.

BemecTtBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSTHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
THUIIA KPUCTAIUIMYECKOU PEIIETKH.

[TonaTne 0 gucnepcHbIX cucremMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE.

Knaccudukanusa Heopranmdeckux coeanHeHuil. HomeHknatypa HeopraHuyecKux
BEIIECTB. ['eHEeTUUECKAs CBSA3b HEOPTAaHWUYECKUX BELIECCTB, MPUHAJICKAIMNX K Pa3IMYHbIM
KJ1accam.



Xumnueckas peakius. Knaccudukamus XuMU4ecKuX peakiuii B HEOPraHU4eCcKou U
OpPraHUYEeCKONM XUMHHM. 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHHUS U
MPEBPAIICHUS SHEPTUU NP XUMUYECKUX PEAKIUIX.

CKOpOCTh peakiuuu, €€ 3aBUCUMOCTb OT Pa3IM4YHbIX (PakTopoB. OOpaTHMble pEaKlUH.
Xumuueckoe paBHOBecue. DaKTOPHI, BIUSAIOIINE HA COCTOSTHUE XMMUYECKOTO PABHOBECHSI.
[Tpunanun Jle larense.

DnektponuTrueckas gucconuanusi. CuibHble U cinalble 37eKTpoauThl. Cpeaa BOJHBIX
pacTBOPOB BEILIECTB: KHUCIasi, HEUTpaibHas, IEJI0YHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METO/Ibl U3YUCHUS BEIIECTB U X MPEBPAIIECHUN: IEMOHCTPALIHS
tabnun «Ilepuoguueckas cucrema xumuueckux 3nemeHToB JI.. MenneneeBay, uzydeHue
MOJENEeN KPUCTAUNIMUECKUX PEHIETOK, HAOMIOJACHUE U OMUCAHUE JTEMOHCTPAIMOHHBIX U
71a00pAaTOPHBIX OMBITOB (Pa30KEHUE MEPOKCU/Ia BOJAOPOAa B IPUCYTCTBUU KaTalu3aTopa,
ONpPENECICHUE CPEIbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOIO HWHIMWKATOPA,
peakuu MOHHOTO OOMEHA), MPOBEICHHUE MPAKTHYECKOW paboThl «BimsHME pa3nudHbBIX
(haKkTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKITHI.

PacuérHnble 3anaumn.

Pacyérbl mo ypaBHEHHSIM XUMHUYECKHX PEAKLHUN, B TOM YHUCIEC TEPMOXUMHUYECKUE
pacu€Thl, paCYETHI C UCIIOJIB30BAHUEM IOHATHS «MACCOBAs J10JIS BELIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxenue HemertamnoB B llepuogmueckol cucremMe XHUMHUYECKHX
anementoB JI.M. MenzaeneeBa 1 0cOOEHHOCTH CTpOEHUs aTOMOB. du3nyeckrue CBOMCTBA
HEMETAJUIOB. AJIIOTPONHS HEMETAaUIOB (HAa TpUMeEpe KHUCIoponaa, cepwl, ¢ocdopa u
yIjepoa).

XVMHUYECKHE CBOMCTBA BAKHEHUIITNX HEMETAIIOB (TaJIOT€HOB, CEphI, a30Ta, Gocdopa,
yriaepojia U KPEeMHHUSI) U HX COeAUMHEHUN (OKCHUIOB, KHUCIOPOACOJEPXKAIIUX KHCIOT,
BOJIOPOJHBIX COCAUHECHU).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEAUHEHUN.

Mertannsl. [lonoxenne meraiuios B [lepuoguuecko cucteMe XUMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. OcCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 00O0JIOYEK aTOMOB METAJIJIOB.
O6mume Qusnyeckue cBoicTBa MeTayioB. CrjilaBbl METAJUIOB. DIEKTPOXUMHUYECKUN PsiJT
HaIpsKEHU METAJUIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPUM, KaluM, KaJbI[Mi, MarHuu,
ATIOMUHUMN, IIUHK, XPOM, 5KeJIe30, ME/Ib) U UX COCMHEHUH.

O61ue crnocoObl moyyeHus: MeTauioB. [lpuMeHeHne MeTalioB B OBITY U TEXHUKE.

DKCNEPUMEHTAIbHBIE METOAbl M3YUCHMS! BEIIECTB M WX IPEBPAIICHUN: NU3YUYCHUE
KOJUIEKIIMU «MeTaibl U CIIJIaBbl», 00pa30B HEMETAUIOB, PEUICHUE IKCIIEPUMEHTAIbHBIX
3aja4y, HaONIOZICHWE U OMNHMCAHWE JAEMOHCTPAIMOHHBIX U JAOOPATOPHBIX OIBITOB
(B3aMMOJICMCTBUE THUIPOKCHUIA AIOMUHHUSA C pPAcTBOpaMU KHUCJIOT W IIEJIOYeH,
KaueCTBEHHbIC PEAKIIMU Ha KATUOHBI METAJLJIOB).



Pacuérnbie 3amaun.

Pacuérel maccel BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Ui 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJTHO U3 BEILIECTB UMEET MPUMECH.

XuUMHUS U )KU3Hb

Ponp xumMum B oOecrieyeHUM HSKOJIOTHYECKOM, DHEPreTMYeCKOW U MHUILEeBOU
0€30MacHOCTU, Pa3BUTHUU MeAUIMHBI. [[oHATHE 0 HAYYHBIX METOJIaX MO3HAHUSI BEIIECTB U
XUMHYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPUHIUNAX MPOMBIIUICHHOTO TMOJTYYEHHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MUpPE BEIIECTB M MAaTEPHUATIOB: BAKHEUIIME CTPOUTEIIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MATEPHUAIIbI, KPACKH, CTEKIIO, KEpAMHUKa, MATEPUAIIBI JJIS1 SJIEKTPOHUKH,
HaHOMaTepUalibl, OpPraHUYECKUE U MUHEPAJIbHbIC YA00pEHUS.

XHWMHUS U 300pOBbE YEIIOBEKA: MPAaBUIIA UCITOJIB30BAHMS JIEKAPCTBEHHBIX MPENapaToB,
npaBuwiia 0€30IaCHOrO HMCIIOJIb30BaHUS IMPENapaToB OBITOBOW XHMMHUHU B ITOBCEJHEBHOMU
YKU3HU.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanus MeXmpeaMETHBIX CBS3€H MPU H3yYeHHH OOIIeH M HEOPraHMYeCKOu
xumuu B 11 Kimacce OCymecTBIsS€TCS Yepe3 HCIOJIb30BAHME KAaK OOIIMX €CTECTBEHHO-
HayYHBIX IOHATUH, TaK U MOHATHUM, SIBISIOIIUXCA CUCTEMHBIMU JJIs1 OTAEIbHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mme ecTecCTBeHHO-HAYYHbIE TMOHATHS: Hay4YHbIA (paKT, TUIOTE3a, 3aKOH, TEOpHs,
aHalIM3, CHUHTE3, KiIaccuuKkanus, TMEePUOJANYHOCTh, HAOIIOJCHNE, JSKCIIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPECHUE, SBJICHHUE.

®du3uka: MaTepusi, SJHEPrUsi, Macca, aToM, 3JIEKTPOH, POTOH, HEUTPOH, HOH, U30TOII,
PaIMOAKTUBHOCTh, MOJIEKYJa, SHEPreTHUYECKH YPOBEHb, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE€ COCTOSTHME BEIIECTBA, (PM3MYECKUE BEIMYMHBI M CAUHUIIBI UX W3MEPEHUs,
CKOpOCTb.

buonorusi: kierka, opranusM, 3KOcuUcTeMa, Ouocdepa, MaKpo- U MUKPOIIEMEHTHI,
BUTAaMUHbBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepasibl, TOpHBIE OPO/IbI, ITOJIE3HBIE UCKOIIAEMbIE, TOIITMBO, PECYPCHI.

TexHonorus: XUMHUYECKAsi IPOMBILUICHHOCTb, METAUIYPIUs, IPOU3BOJCTBO
CTPOUTEINIBHBIX  MAaTEpPUANIOB,  CEJIbCKOXO3SAWCTBEHHOE  IIPOM3BOACTBO,  MHUUIEBAs
POMBIIIEHHOCTD, (hapMalleBTUYECKas MPOMBIIIIEHHOCTb, TPOU3BOACTBO KOCMETHUECKUX
IIPEIaparos, IIPOU3BOICTBO KOHCTPYKLIMOHHBIX MaTepualoB, DJIIEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHN
HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI



®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHUSI 00yYarOIIMMUCS
IporpaMMm CpeaHero oOmero oOpa3oBaHus (JTUYHOCTHBIM, METAMpPEAMETHBIM U
npeaMeTHbIM). HaydHo-MeToaumdeckoil OCHOBOW i pa3paboTKH  TJIaHUPYEMBIX
pEe3yIbTATOB OCBOCHHMSI MPOrPaMM CpPETHEro 00IIero oOpa3oBaHMs SIBISETCS CHUCTEMHO-
NEATEIbHOCTHBINA MOAXO/I.

B cooTBeTcTBUU C CHCTEMHO-AEATEIBHOCTHBIM MOJXOA0M B CTPYKTYPE JIMYHOCTHBIX
pe3yibTAaTOB OCBOCHHMS MpeaMeTa «XUMUs» Ha ypOBHE CpPEeJIHEro oOliero oopa3oBaHMs
BBIJIEJTIEHBI CJIEIYIOIINE COCTABIISIOIINE:

0CO3HaHUE 00YYaIOIUMUCS POCCUNCKON TPakIaHCKON UACHTUYHOCTH — TOTOBHOCTH
K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH M CAMOOIIPEIETIEHUIO;

HaJIM4KMe MOTUBALIMU K O0YyUEHHUIO;

I[eJICHANPABIICHHOE Ppa3BUTHE BHYTPEHHUX YOEKJICHHM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEHW U UCTOPUUYECKUX TPaAULIMiA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH  OOY4YaloOIIMXCS PYKOBOJCTBOBAThCS B  CBOEH
NEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHU, MPUCYIIUMHU IETOCTHON CHCTEME
XUMUYECKOTO 00pa30BaHMUS;

HaJU4Yue MPaBOCO3HAHUS DKOJIOTHYECKOU KYJIbTYPhl U CHOCOOHOCTH CTaBUTh IEJIH U
CTPOUTH KU3HEHHBIC TUIAHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS MPEIMETa «XUMHS» JTOCTUTAIOTCS B €UHCTBE
y4eOHOM U BOCHHUTATEIBHON JEATEIbHOCTU B COOTBETCTBUU C TYMaHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTAMHM M HJI€aJlaMH POCCUUCKOTO
IrpakJIaHCKOTO0 OOIIECTBA, MPUHITHIMU B OOILECTBE HOPMaMU U TMpPaBUIaAMU TMOBEJCHMUS,
CIIOCOOCTBYIOIIMMHM ~ TIpOIlECCaM  CaMOIIO3HAHUs, CaMOpPa3BUTUSI W HPABCTBEHHOTO
CTAQHOBJICHHS JIMYHOCTHU O0yYarOIUXCH.

JIugyHOCTHBIE  pe3yibTaThl  OCBOEHUS  MmpeaMera  «XUMHUS»  OTPa¥arT
c(hOPMHPOBAHHOCTh  OMbBITA  IMO3HABATEIHLHONM W  MPAKTHYECKOW  JCSATEIHHOCTU
00yJaroIIMXCs MO peaiu3alliy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YKCJI€ B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHMSI OOYYAIONIMMUCA CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEM,
YBa)KECHUS K 3aKOHY U MTPABOIOPSIIKY;

MPEACTABIICHUS] O COLMAIIbHBIX HOPMAaX U MPABHIIAX MEKIMYHOCTHBIX OTHOLIEHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOW JEATETHLHOCTH TPH CO3MaHUHM YYEeOHBIX
MIPOEKTOB, PEIICHUH Y4YEOHBIX WM TO3HABATEIHHBIX 3a7a4, BBIMIOJHEHUHW XWMHUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI
JPYTUX MPU aHATN3€ PA3IUYHBIX BUIOB YYEOHOU JESATENBHOCTH;

2) NIaTPUOTH4YECKOT0 BOCTIMTAHUSA:



LEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEIUIO OTEUECTBEHHOM
XUMUM;

YBaXXEHUS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOrO, YTO JOCTHXEHUS HAyKH €CTh pPe3yJbTaT JJIUTEIbHBIX
HaOJII0ICHHM, KPOTIOTIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPY/Aa YYEHBIX U
MIPAKTHUKOB;

UHTEpeca U NO3HABATEIbHBIX MOTHUBOB B IOJYYEHUUM M MOCIEAYIOIIEM aHaIu3e
uH(OpMaIK O MEePEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMMUM;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MMOBEJACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYyallUH, CBSI3aHHBIE C XWMHUYECKUMHU SIBJICHUSIMU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHHUE M MOCTYNKH CBOMX TOBApHILEH C MO3UIUI
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE MOCJICICTBUN ATUX MOCTYIKOB;

4) popMupoBaHHs KYJbTYPBI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 30pOBOT0 M 0€30mMacHOro obpasa KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

COOII0OZICHUS TTpaBMJI O€30MaCHOTO OOPAIEHHS C BEIIECTBAMU B OBITY, TOBCETHEBHOM
KU3HU U B TPYJAOBOU I€SITEIBHOCTH;

MOHUMAaHUSl IEHHOCTH MPABWJI WHIWBUIYAIHPHOTO W KOJIJIEKTUBHOTO O€30IMacCHOTO
MOBEJICHUS B CUTYyalUsIX, YTPOKAIOIIKNX 3[I0POBBIO U )KU3HHU JIIOAEH;

OCO3HaHUS TOCIEACTBUN M HETIPUSATHS BPEIHBIX MMPUBBIYCK (YIIOTPEOICHUS aIKOT OIS,
HAapKOTHUKOB, KypEHUs);

5) TpPy10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIHCKON JEATEeIbHOCTH,
0O0IIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX ACATEIHHOCTH;

YCTAaHOBKM HAa AKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYECKHX 3a]ad COLHAIbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYeCKOMY U3y4eHHI0 Tpodeccuil pa3muyHoro pojia, B TOM YUCIIE Ha
OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYNY, JIOASIM TPyAa U pe3yibTaraMm TPYAOBOU e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHOW TPAEKTOPUU OOpa3zoBaHUA,
Oynymeir npodeccun M pean3alud COOCTBEHHBIX JKM3HEHHBIX TIUIAHOB C Y4ETOM
JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUHU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBAa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSI:

SKOJIOTHYECKH 11eJIeCOOOpa3HOr0 OTHONIICHHMS K TPUpPOAE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMaHUSl  TJOOAIBHOIO  XapakTepa JKOJOTMYECKUX  MpoOJieM,  BIUSHUSA
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOAHON U COLUATBHON CPEAbL;



OCO3HaHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JIOCTHXKCHUN XUMHHU JJI PEIICHUs
BOIIPOCOB PAIIMOHATIBHOTO MPUPOIOIIOIb30BAHHUS;

AKTUBHOIO HEINPUATHUS JEUCTBUM, NPUHOCAILIUX BpEI OKPYXKAOIIEH IPUPOIHOU
cpele, YMEHHST TPOTHO3MPOBATH HEOJArONMpHUSTHBIE HSKOJOTHYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPEAOTBPALLATh UX;

HaJIMYUS PA3BUTOrO IKOJOTMYECKOTO MBIILIEHHS, SKOJIOTHYECKON KYJIBTYPbI, ONbITA
JNESATENbHOCTH 3KOJOTMYECKOW HAIpPAaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA HMHU B
MO3HABATEIbHOW, KOMMYHUKATUBHON U COIMAJIbHOM MPAKTUKE, CIOCOOHOCTU U YMEHUS
AKTUBHO MPOTUBOCTOSTH UJI€0JI0TUN XeMopoouu;

7) UEHHOCTH HAYYHOI'0 MMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUsS CIeMU(DUKN XUMHUHM KaK HAyKH, OCO3HaHHs €€ posin B (OPMUPOBAHUHU
palMOHAILHOTO HAY4YHOTO MBIIUICHUS, CO3/JaHUM I1IEJIOCTHOIO TPEACTaBiICHUS 00
OKPYXalIIEM MHpPE KaK O €IMHCTBE MPUPOABI M YEJIOBEKA, B IMO3HAHUMU MPUPOIHBIX
3aKOHOMEPHOCTEN U PEIICHUU MPOOJIeM COXPaHEHHS TPUPOIHOTO PABHOBECHS,

yOEeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJII COBPEMEHHOW ITUBHIN3AINH: B €€
TYMAaHUCTHYECKOW HAMpaBIEHHOCTH W BAaXHOM pOJNM B CO3JAaHUM HOBOW 0a3bl
MaTEePUAIBHOW KYJIbTYpbl, PEIICHUU TJI00ATBHBIX NPOOJIEM YCTONYHBOTO Ppa3BUTHUS
YeJIOBEYECTBA — CHIPHEBOM, DHEPIreTHUSCKOM, MUIIEBOM 1 SKOJIOTMYeCKON 0€30acHOCTH, B
Pa3BUTHUU MEIUIIMHBI, OOECIEYEHUU YCIOBUM YCIENIHOTO Tpyda M IKOJIOTHYECKU
KOM(OPTHOM KHU3HU KaKJIOTO YjieHa O0IIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IOHUMAaHHS CYLIIHOCTH METOJIOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCTOIb30BATh MOTy4YaeMble 3HAHUS
JUISl aHalu3a U OOBSICHEHUS SIBICHHM OKPYKAIOIIETO MHUpAa W MPOUCXOMSIIUX B HEM
U3MEHEHHM, YMEHUS JleJlaTh 00OOCHOBAaHHbBIE 3aKIIOUEHUs HAa OCHOBE HAay4HBIX (DAKTOB U
VMMEIOLINXCS JaHHBIX C LIEJIbIO MOJIYUYEHUS! JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCHOJb30BaTh XUMHUYECKHE 3HAHUS MJISl pElIeHUs
po0JIeM B pealibHbIX JKU3HEHHBIX CUTYAIIHSIX;

VHTEpPECA K NO3HAHUIO U UCCIIEI0BATEIIbCKOU IESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUM II0 XMMHUU B COOTBETCTBUU C >KU3HECHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pa3IMUHbIX cdepax npodeccuoHanbHOU
JESTETbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS yUeOHOTO TpeaMeTa «XuMHsS» Ha YPOBHE
cpeaHero oomiero 00pa3oBaHus BKIIOYAIOT:



3HaUYUMBIE JIJIs1 (POPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIIUXCS MEXKIUCIUTITMHAPHBIE
(MexmpeaMeTHbIe) 001eHayYHbIE TTOHITHS, OTPAXKAIOIINE LETOCTHOCTh HAYYHOM KapTHHBI
MUpa U crneuu(uKy MeTOA0B IMO3HAHMS, UCTIONb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BELIECTBO, PHEPrUs, SIBJIECHUE, MPOLECC, CUCTEMA, HAYUYHBIM (DaKT, MPUHIIMI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHUsl, UCCIIeI0BaHNE, HAOTIOIEHNE, U3MEPEHHUE, IKCTIEPUMEHT U
Apyrue);

yHUBEpCalbHble y4eOHble JeWcTBHS  (MIO3HABATENbHbIE, KOMMYHUKATHBHbIE,
peryisiTuBHbIE), oOecrneunBaronye (HOpMHpPOBaHHE (PYHKUMOHAIBHOW TPAaMOTHOCTH H
COLIMAJIBHOM KOMITETEHIIMHM 00YyYaroInXCs;

CIOCOOHOCTh  00YYAlOLIMXCSl HMCIOJIb30BaTh OCBOCHHBIE MEKIUCLHUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAIbHbIE YUEOHBIE JEHCTBUS B MO3HABATEIILHOM W
COLIMAJIbHOM ITPAKTHUKE.

MerarnpeamMeTHbIe pPe3yJIbTaThl OTPAXKAOT OBJIAJEHUE YHUBEPCAJIbHBIMH Y4€OHBIMU
N03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU ACHCTBUSMU.

OgByageHne yHUBepCcaIbHbIMH Y4eOHBIMH MO3HABATEIbHBIMHU AEHCTBUAMM:

1) 0a30Bble JJOrM4YecKHUe JeiiCTBHS:

CaMOCTOSITENIbHO (HOPMYJIUPOBATh M aKTyaJIM3UpPOBATh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENENATh UEIU ACSITEIbHOCTH, 3a/1aBasi NapaMeTPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIBTATHI ACSITEIILHOCTH C TIOCTABJIEHHBIMU LEISIMU;

UCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIUICHHS — BBIAEIATH
XapaKTEpHbIE NPHU3HAKU IOHATUH M YCTAaHABIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIKE MOHATHS [l OOBSICHEHUS OTIENbHBIX (DAKTOB U SIBJICHUIA;

BBIOMpaTh OCHOBAHMSI U KPUTEPUU I KIACCU(PUKALMU BEIIECTB U XUMHUYECKUX
pEaKLHnii;

YCTaHABIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY N3YYaEMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIAYKTUBHBIC, JETyKTUBHBIC, IO AHAJIOIHH),
BBISIBJIAITh  3aKOHOMEPHOCTH W INPOTUBOPEUYUS B  PACCMATPUBAEMBIX  SIBJICHHUSX,
(opMyIupOBaTh BBIBOJIBI U 3aKIIOUYECHHUS;

IPUMEHATH B IIPOLIECCE IO3HAHUSA, HCIOJIb3YyEMbIE B XUMHUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJEINH, IPEOOPa30BbIBATh MOJEIbHBIE IPEACTABICHUS — XUMUYECKUH 3HAK
(cuMBOIJI) BJ€MEHTa, XUMHUYecKas (QopMmysa, YpaBHEHUE XUMHUYECKOM peakuuu — MpU
pelIeHNN Y4YeOHBIX I03HABAaTENbHBIX M NPAKTUUECKUX 3a7ad, NPUMEHSATh Ha3BaHHBIC
MOJIEJIbHBIE NPEJCTABICHUS JUUIS BBIABIICHHS XapAKTEPHBIX IPU3HAKOB N3Y4YaeMbIX BELIECTB
Y XUMHYECKUX PEaKIIHA.

2) 0a3oBbI€e HCCJIEI0BATEILCKUE 1eHCTBHSA:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOI'0 MIO3HAHUS BEIECTB U XUMUYECKUX PEaKIUi;

(GopMyIupoBaTh LENM M 3aJa4d HUCCIIEJOBAHMS, HUCIOJIb30BaTh ITOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KayeCTBE WMHCTPYMEHTa MO3HAHUS U



OCHOBBI I (DOPMUPOBAHMSI TUIMOTE3bI IO MPOBEPKE MPABUIHBHOCTH BbICKA3bIBAEMBIX
CYXKICHUM;

BJIa/IETh HABBIKAMHM CaMOCTOSITEJIbHOTO MJIAHUPOBAHUS U MPOBEACHUS YUYEHUUYECKUX
AKCIIEPUMEHTOB, COBEpIIEHCTBOBATh yMEHHUs HaOdoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €0 Pe3yibTar, (OpMyIUpoBaTh 000OIIEHUS U BHIBOJIbI
OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTABIATH OOOCHOBAHHBIN
OTYET O MPOJIeJIaHHOMN padoTE;

npUOOpETaTh ONBIT YYEHUYECKOW MCCIEI0BAaTEIbCKOM U MPOEKTHON AESTENbHOCTH,
IPOSABIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pElIeHUs
IPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3JIMYHbIX METOJ0B MO3HAHUS.

3) pabora ¢ unpopmanmeii:

OPUEHTHUPOBAThCA B PA3JIMYHBIX HCTOYHHMKAX HHPOpMalUUU (HAYYHO-TIOMYJISIpHAs
JUTEpATYypa XUMHUYECKOIO COJIEpXkKaHUs, CIpaBOYHbIe NocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBaTh MH(POPMALMIO PA3IUYHBIX BUJIOB M (OPM MPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTH;

dbopMynupOBaTh 3aPOCHl M MPUMEHATh Pa3IMYHbIe METOJBI MPU MOUCKE U OTOOpE
uH(popMaIi, HEOOXOIUMOM JJI BBIITOJIHEHHS YYEOHBIX 3a7a4 OIPEACIEHHOIO TUIIA;

npuoodpeTaTh OMBIT  KCIOJIb30BaHMUS ~ HMH(POPMALIMOHHO-KOMMYHHUKAaTHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAJbHYIO (opMy mpeacTaBieHUsS HHPOpPMAIUU
(cxembl, rpauKy, JUarpaMmbl, TaOJIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KayeCTBE CpPEJCTBA MpHU paboTe C XUMHUYECKOMH
uHpopMaIMeil: IPUMEHATh MEXIIpeIMETHbIEe ((PU3NUYECKHe U MaTeMaTUYeCKue) 3HaKU U
CUMBOJIBI, (hOPMYJIbI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISITHOCTH.

OBi1aieHue YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU 1€/ CTBUAMM:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKJaeMOW TEeMbl B XOJA€ Auaiora W/Wiu
JUCKYCCUM, BBICKa3bIBaTh WUAEH, (OPMYJIUPOBATH CBOM MPEIIOKEHUS OTHOCUTEIBHO
BBITOJIHEHUS NIPEAJIOKEHHOM 3a/1auy;

BBICTYNaTh C TMPE3CHTAIlMell pe3ylbTaToB TO3HABATEIbHON  JEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSATENLHO WM COBMECTHO CO CBEPCTHUKAMH TPU BBITIOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, TMPAKTUYECKON paboThl IO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peau3alui y4yeOHOTO MpoeKTa U (HOPMYJIUPOBATH BBIBOABI IO
pe3yibTaTaM TPOBEIEHHBIX MCCIEOBAaHUN MYTEM COIJIACOBAHUS TMO3HUIMI B XOJe
o0cyxaeHUs 1 OOMEHa MHEHHUSAMH.

OgjajeHNe YHUBEPCAIbHBIMH PeryJITHBHBIMH JeHCTBUAMM:

CaMOCTOSITEJIbHO  IUJIAHUPOBATh M OCYHIIECTBISATH  CBOIO  MO3HABaTEIbHYIO
NeSATEIbHOCTD, ONpeAeIiss e€ e U 3aJJa4l, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh MpEJJIaraéMblii aJrOPUTM JCUCTBUN MpHU BBINOJHEHUH YYEOHBIX U



UCCJIeIOBATENILCKUX 33Ja4, BbIOMpAaTh HauboJsiee 3(PGEKTUBHBIN CIOCO0 UX PEIIeHHs C
y4€TOM MOJIyYEHHS] HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEM JAEATEIbHOCTH HAa OCHOBE CaMOaHaIW3a U
CaMOOLICHKU.

INPEJMETHBIE PE3YJIBTATHI
10 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUA Kypca «OpraHnndeckast XuMush» OTPAKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XMUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPA, POJIM XUMUU B TO3HAHUM SIBICHUU MPUPOABI, B POPMUPOBAHUUI
MBIIUICHUS] U KYJIbTYPbl TUYHOCTH, €€ (PYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM JJIst
pelieHrs MPaKTUUYECKUX 3a7a4 U DKOJIOTUYECKHM OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY
30POBBIO ¥ IPUPOHOU CpELE;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHUW, KOTOpas BKJIIOYAECT: OCHOBOIOJATAIOIINE
NOHATHUS (XUMHYECKUM SJIEMEHT, aToM, OJJIEKTpPOHHAs o000JI0OYKa aroMa, MOJEKYJa,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEIILHOCTh, XWMUYECKasl CBSI3b, CTPYKTypHas dopmyma
(pa3BépHyTas U COKpami¢HHasi), MOJib, MOJISIPHAST Macca, MOJISIPHBIA 00BEM, YTIepOTHBIN
ckeneT, (pyHKIMOHANbHAS TPyNNa, PaluKall, U30MEpHUs, H30MEPbl, TOMOJIOTUYCCKUN PSIII,
TOMOJIOTH, YTJIEBOJAOPOABI, KHUCIOPOJI M a30TCOIACPKAIIME COCAUHEHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHMS); TEOPUH U 3aKOHbI
(Teopust cTpoeHUs1 opraHnyeckux BemecTB A. M. byTinepoBa, 3aKOH COXpaHEHHSI MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUH; MUPOBO33PEHUECKHUE 3HAHUS,
JIe)KalllMe B OCHOBE IOHMMAaHMS MPUYMHHOCTH M CHUCTEMHOCTHM XMMHYECKUX SIBIICHUU,
dakToJIOTHYECKUE CBEICHHS O CBOWCTBAaX, COCTaBe, TOJYy4YeHHMH U O€30MacHOM
UCIIOJIb30BAHUU BAXKHEUINIMX OPraHMYECKUX BEIIECTB B OBITY U MNPAKTUYECKOH
JESTEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHMM BBISBISATH XapaKTEpHbIE TMPU3HAKK  MOHATHH,
YCTAaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS IIPYA ONUCAHUU
COCTaBa, CTPOCHHUS U IIPEBPALICHUN OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMM  HUCIIOJIb30BaTh XHMHUYECKYIO CHUMBOJMKY  JUIS
COCTaBJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpami€éHHOW) (opmyi
OPraHUYECKUX BEILIECTB U YPAaBHEHMH XUMWYECKHUX PEaKUWW, U3rOTaBIMBAThL MOJIEIHU
MOJIEKYJ] ~ OPTaHMYECKMX  BEIIECTB JUIl  WUIKOCTPAllMM  UX  XUMHUYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUH  yCTaHaBJIMBaTh MPUHAIJICKHOCTh  HM3YYCHHBIX
OpraHUYEeCKUX BEUIECTB MO UX COCTAaBY U CTPOEHUIO K OMPENEIEHHOMY KIacCy/TpyIie
CoeMHeHU  (YrJeBOJOPOJbl,  KUCIOPOJ M a30TCOJAEpXkallhie  COEIUHEHMS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUs), JaBaTh WM Ha3BaHUS [0 CHUCTEMaTUYECKOU
HomeHkinarype (IUPAC), a Takxe NpPUBOAWTH TPUBUAILHBIE Ha3BaHUS OTACIIBHBIX
OpPTraHUYECKUX BEIIECTB (ITUJICH, MPOIUJIEH, alleTUJIEH, ITHJICHTJIUKOJIb, TIIMIIEPHUH, (PEHOI,



dbopmanbaerua, aneTanbIeruj, MypaBbHHas KHUCJIOTa, YKCYCHas KHCJIOTa, OJEHHOBAs
KHUCIIOTa, CTEAPUHOBAs KHCIIOTA, III0K03a, PPYyKTO3a, KpaxMmal, LeJUIi0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIIATh BUJIbI XUMUUYECKON CBSA3U B OPTaHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPaTHbIE);

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJIOKEHUSI TEOPUM CTPOEHUS OPTaHUYECKUX
BelecTB A.M. bytiiepoBa 1 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
U CTPOCHUS; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI XapaKTepu30BaTh COCTaB, CTpOeHUE, (U3UYECKHUE U
XUMUYECKUE CBOMCTBA TUIUYHBIX MPEJCTABUTENCH pPa3IUYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB (M€TaH, 3TaH, ITUJICH, MPOMNWJIEH, alleTuiIeH, OyTaauen-1,3, metuwinOyraauen-1,3,
O€H30J1, METAHOJI, 3TAHOJ, ATUICHTJIUKOJIb, TTUIEPUH, (PEHOJ, alleTaIbJIer 1, MypaBbUHAS
U YKCYCHasi KHUCJOTBHI, TJIOKO3a, Kpaxmall, IeJUTI0JI03a, aMUHOYKCYCHasi KHCJIOTA),
WUTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXKJY HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIUNA C UCTI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYJT;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHUKHU YTIECBOJAOPOTHOTO CHIPHS
(HedTb, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBl UX MEPEPAOOTKH U MPAKTUIECKOE MPUMEHEHHUE
MPOTYKTOB EPEPAOOTKH;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS MO XUMHUYECKUM YPAaBHCHHSIM
(Macchl, 00bE€Ma, KOTUYECTBA HCXOAHOTO BEIIECTBA WM MPOIYKTA PEAKIIUU 110 N3BECTHBHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKITUN );

c(hOopMHUPOBAHHOCTh YMEHHH BIIQJIeTh CHCTEMOM 3HAHMK 00 OCHOBHBIX METOAaX
HAay4YHOrO MO3HAHMUSI, UCMOJb3yEMbIX B XUMHUHU MPHU W3YUYECHHH BEIIECTB U XUMHYECKUX
sBIeHU (HAOMIO/eHWe, W3MEpPEHUe, SKCIEPUMEHT, MOJACIUPOBAHUE), HCIOIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUSl I MPUHATUS PEIICHU B KOHKPETHBIX >XKU3HEHHBIX
CUTYyalUsIX, CBSI3AHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHM COOJIIO/IaTh TpaBHJIa TIOJB30BAHUS XUMHUYECKOU
ocy10i1 1 1a00paTOPHBIM 000PYIOBAHHUEM, A TAKKE MPaBHIia OOPAIICHHS C BEIECTBAMU B
COOTBETCTBUH C MHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOJIHATH XUMUYECKUN HKCIIEPUMEHT
(mpeBpaleHus: OpraHMueCKUX BEIIECTB IPU HArpPEBaHUHU, MMOJYyUYEHUE 3TUJICHA U U3yUYEHUE
€ro CBOMCTB, KaU€CTBEHHbIC PEAKIIMH OPraHUYECKHUX BEIECTB, JIEHATypalus OEIKOB MpU
HarpeBaHUM, IIBETHbIE pEAKIUU OEIKOB) B COOTBETCTBUM C TMPAaBUIAMU TEXHUKU
O0e3omacHOCTH TpH OOpalIeHWH C BEHIECTBAMU U JA0OPATOPHBIM O0OPYIOBAHUEM,
IPEACTABISATh PE3YIbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX Peakiuuid U (hOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKU  AHAIM3UPOBATh  XUMHYECKYIO
uH(pOpMAIIHIO, TOTYyYaeMyI0 U3 pa3HbIX MCTOYHHKOB (CpPEACTBAa MAaccOBOM MHGOpPMAIINH,
WNuTtepHeT u npyrux);

c(OpMHPOBAHHOCTh YMEHUI COOJI0OJaTh MpPaBHJIa SKOJOTUYECKU LEIECO00Pa3HOTo
MOBEJICHUSI B OBITY U TPYJOBOM JIESITEIBHOCTH B ILIEJISIX COXPAHEHHUSI CBOETrO 3JI0POBBS U



OKpY>Kalolllel MPUPOJHON Cpelbl, OCO3HaBaTh OMNACHOCTb BO3JCUCTBUS Ha JKHUBBIC
OpraHu3Mbl ONpEJEIEHHBIX OPraHMYECKUX BEUIECTB, MOHUMAsl cMbica nokaszatens [1/K,
NOSICHATh HA MpUMEpax CrocoObl YMEHBIIEHUS W TPEIOTBpAICHHS] HX BPEIHOIO
BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKA;

Ui OOydYaromMXcs € OTrPAaHUYEHHBIMM BO3MOKHOCTSIMU 3/I0POBbSI:  YMEHUE
IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEUIECTB U XUMHUYECKUX
SIBIICHMI;

JUISL CHENbIX M CHa0OBUIAIIMX OOYYaIOIIMXCS: YMEHUE HCIONb30BaTh PEIbePHO-
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XUuMHUYEeCKUuX GopMyI.

11 KIJACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmmas M HEOpPraHWYecKash XUMH)
OTPaXaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O XMMHUYECKON COCTABJISIIONMICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUPA, POJIU XUMHH B MO3HAHUU SIBJICHUN TPHUPOABI, B (HOPMHUPOBAHUHU
MBIIIJIEHUS U KYJbTYPbl TUYHOCTH, €€ (PYHKIIMOHATILHON TPaMOTHOCTH, HEOOXOAMMOM JIJIst
pelieHnsl MPaKTHYECKUX 3a7ad U DKOJOTHUYECKHM OOOCHOBAaHHOI'O OTHOIICHHS K CBOEMY
3710pPOBBIO U IIPUPOJHOM CpELE;

BJIaJICHUE CUCTEMOUN XMMMYECKUX 3HaHWM, KOTOpasl BKJIIOYAET: OCHOBOIOJATraloIne
MOHATHS (XMMUYECKHM AJIEMEHT, aTOM, U30TOI, S-, p-, d- AJIEKTpOHHBIE OPOUTATIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTh, SJIEKTPOOTPHUIIATEILHOCTD, CTETICHD
OKHCJICHHS, XMMHUYECKas CBsI3b (KOBAJICHTHAs, MOHHAs, METa/UIMuecKas, BOJOpPOAHAas),
KpUCTAJUIMYeCKasg pEmETKa, TUIMBl XUMHUYECKHUX PEAKLMM, PpacTBOp, 3JICKTPOJIMTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIUTUYECKAsT JIUCCOIMAILIUS, OKUCIUTEIh, BOCCTAaHOBUTEID,
CKOPOCTh XMMHYECKOW PEAKIUM, XMMHUYECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
AJIEKTPOJIIUTUYECKON aucconuanuu, nepuoguueckurd 3akoH .M. MenneneeBa, 3akoH
COXpaHEHMSI MACChl BEILIECTB, 3aKOH COXPAaHEHUS M MPEBpALCHUS DSHEPrUM IMpH
XUMUYECKUX  peakIusax), 3aKOHOMEPHOCTH,  CHUMBOJIMYECKUM  S3bIK  XUMHUH,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAITME B OCHOBE IOHUMAHUSA TPUUMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBICHUH, (haKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAx, COCTaBe, MOJYYECHUU U
0€30MacHOM KCIOJIb30BAaHUM BaKHEUIIMX HEOPraHWYECKUX BEHIECTB B OBITY W
MPAKTUYECKOMN JIESITEIbHOCTH YEJIOBEKA,;

chOpMUPOBAHHOCTh YMEHHUH  BBISBIATH XapaKTEpHbIC TMPU3HAKU  TOHATHM,
YCTAHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS MTPU ONTUCAHUU
HEOPraHUYECKHUX BEUIECTB U UX MPEBPALICHUM;

chOpMUPOBAHHOCTh YMEHHI  HCIOJIb30BaTh XHUMHYECKYIO CHUMBOJIUKY  JIJIS
cocTaByieHHs] (DOPMYJT BEIIECTB M ypPAaBHEHUNM XUMHUYECKUX PEAKIUH, CUCTEMATUYECKYIO
HomeHknatypy (IUPAC) u TpuBuasiibHble Ha3BaHUS OTACIBHBIX HEOPTAaHUUECKUX BEIIECTB
(yrapuslii ra3, yriieKMcibli ra3, aMMHUakK, raiéHasi U3BeCTb, HeTalI¢Hasi U3BECThb, MUThEBas
coJia, MUPUT U JIpYyTHe);



c(OpMHPOBAHHOCTh YMEHUH ONpPENEsATh BaJEHTHOCTb U CTENEHb OKUCICHUS
XUMHYECKUX DJIEMEHTOB B COEIUHEHMSIX Pa3JIMYHOIO COCTABA, BHUJ XUMHUYECKOW CBSI3U
(koBaJIeHTHasi, HMOHHAasg, MeTaJuIMuecKas, BOJOPOJHAs) B  COCIUHEHUSIX, THUI
KPUCTAJUIMYECKOW PEIETKH KOHKPETHOTO BELIECTBA (aTOMHas, MOJEKYJspHas, MOHHas,
METaNInYecKasi), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIUHEHUN;

c(OpMHPOBAHHOCTh YMEHHMI YCTAaHABIMBATh MPUHAMJIECKHOCTh HEOPIaHUYECKHX
BELIECTB 10 UX COCTABY K ONpPEAEIEHHOMY KJIacCy/TpyIie COeAMHEHUH (IIPOCThIE BEUIECTBA
— METaJUIbl U HEMETAJIbI, OKCUJIbl, OCHOBAHHUSI, KUCIOTbI, aM(POTEPHBIE THIPOKCUIbI, COJIN);

c()OPMHPOBAHHOCTh YMEHUH pACKphIBaTh CMBICI MNEPUOJUYECKOrO0  3aKOHa
JI.1. MenzeneeBa U J€MOHCTPUPOBATh €r0 CUCTEMATU3MPYIOUIYI0, OOBACHUTEIBHYIO U
IPOrHOCTHYECKYIO (QYyHKIHUU;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BATH DSJIEKTPOHHOE CTPOCHHE ATOMOB
XUMHYECKUX 3JIeMEHTOB 1—4 neproaos [leprnoanyeckoi CUCTEMBI XUMAYECKHUX 3JIEMEHTOB
.M. MengeneeBa, HUCNONb3YyS MOHATHS «S-, p-, d-DJIIEKTpOHHBIE OpOUTAINY,
«9HEPreTUYECKUE YPOBHM», O0BACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
JJIEMEHTOB M MX COCIMHEHMM MO nepuoaaM M rpynnaMm llepumonndeckod cuctemsl
xuMu4eckux saemeHToB .M. Menneneena;

c(hOpMHPOBAHHOCTh yYMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAATh CYLIECTBOBAHUE
TEHETUYECKON CBSI3W MEXJy HEOPraHWYECKHMMH BELIECTBAMHU C IOMOINBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMIL;

cOpPMUPOBAHHOCTh YMEHHS KJIAcCU(UUUPOBATh XUMHUYECKHE pEaKUUu IO
Pa3IMYHBIM MPU3HAKaM (YUCILy UM COCTaBY PEarupyroluX BEIIECTB, TEIIOBOMY 3(PeKTy
peaxkiuu, U3MEHEHUIO CTENICHEN OKMCIIEHUS 3JIEMEHTOB, OOPAaTUMOCTH PEaKIUH, yUYaCTHUIO
KaTaJn3aropa);

c(OpPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPAaBHEHUS PEAKUUIl pa3WYHbIX THIIOB,
IOJIHBIE U COKpAllEHHbIE YPABHEHUS PEAKIMil HOHHOIO OOMEHA, YUMThIBasl YCIOBUS, IPU
KOTOPBIX 3TH PEaKLIHUH UAYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUHN MPOBOAUTH PEAKIIUHU, OITBEPKIAI0IINE KaYeCTBEHHBIN
COCTaB pPa3IMYHBIX HEOPraHMYECKHUX BELIECTB, PACIO3HABATh OMNBITHBIM ITYyTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX paCTBOPaX HEOPraHMYECKUX BEILECTB;

c(hOopMHUPOBAHHOCTH YMEHUM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEaKIUii MOCPEACTBOM COCTAaBJICHUsI DJIEKTPOHHOrO OajlaHca 3THUX
peakuuii;

c(OPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peaKkIiuyu OT Pa3JuYHBIX (PAKTOPOB; XapaAKTEP CMEIICHHS XHMHUUYECKOTO pPaBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3aeictBus (mpunuun Jle [llarense);

c(hOpMHPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh XMMUYECKHE IMPOIIECCHI, JiexKallIhe B
OCHOBE IPOMBIIIJIEHHOTO TOJYyYEHUS CEPHOM KHUCIOTHI, aMMHakKa, a TaKxke



c(hOpMUPOBAHHOCTh MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIMIAX U IKOJOTHUECKUX
npo0JieMax XUMHUUYECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYMCICHUSI C HCIOJIH30BAaHUEM IOHSITHUS
«MaccoBas JI0Jisl BEIIECTBAa B PacCTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B MPU XUMHUUYECKUX
peakIusax, MacCchl BEIIECTBAa WJIM O0BEMA Ta30B MO WU3BECTHOMY KOJHWYECTBY BEIIECTBA,
Macce Wih 00bEMY OJHOTO M3 YYacCTBYIOIIMX B pPEaKIMU BEIECTB, TEIIOBOro 3ddekra
pEaKIMKU Ha OCHOBE 3aKOHOB COXPAHEHHUs MAcChl BEUIECTB, MPEBPALICHUS U COXPAHCHUS
SHEPIuu;

chOpMUPOBAHHOCTh YMEHHMH COOJIO/IaTh TMpaBWJia IMOJb30BaHUS XUMHUYECKOU
NoCy10i 1 1a00paTOpPHBIM 000PYIOBAHKUEM, a TAKXKE MpaBuia 0OpalleHus ¢ BEIIECTBAMU B
COOTBETCTBHUM C MHCTPYKLUSIMU IO BBIOJHEHUIO TA0OPATOPHBIX XUMHUUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BHIMOIHATh XUMHUYECKUN SKCIIEPUMEHT
(pa3noxkeHue MepokcHaa BOAOPOAAa B MPUCYTCTBUU KaTajlu3aTopa, OMPEICICHUE CPEIb
pPacTBOPOB BEIIECTB C IMOMOIIBIO YHHBEPCAIBHOTO HWHAUKATOPA, BIUSHUE PA3IAYHBIX
(GhaKkTOpPOB Ha CKOPOCTh XMMHYECKOW PEaKINK, PEaKIIM HOHHOTO 0OMEHA, KaueCTBCHHBIC
peaknmu Ha Ccyibdar-, kKapOOHAT- W XJOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUEC
HKCIEPUMEHTANBHBIX 33J1ad 1Mo TeMaMm «Mertamne» u «HemeTtamibl») B COOTBETCTBHM C
paBWIaMH TEXHUKH O€30MaCHOCTH TpH OOpaIlleHWH C BEIIeCTBAMHU M JaOOpPAaTOPHBIM
000pyI0BaHNEM, TIPEICTABIIATH PE3YIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B (hOpME 3aIUCH
ypaBHEHUH COOTBETCTBYIOIIUX peakiuid U (POpMyJIUpoBaTh BBIBOJLI HAa OCHOBE JTHX
pe3yJbTATOB;

chOPMHPOBAHHOCTh ~ yYMEHHH  KPUTHUYECKH  aAHAIU3UPOBATH  XUMHUYECKYIO
uHGOPMAIIHIIO, TTOTYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBA MACCOBON KOMMYHHKAITUH,
HNHutepHeT u 1pyrux);

c(hOpMHPOBAHHOCTh YMEHUH COOJIOJATh MPaBHJIa SKOJOTUYECKU 1EJIECO00Pa3HOTO
MOBEJCHUS B OBITY M TPYJIOBOM JEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY’)KaroUel IPUPOJHOM CpEAbl, OCO3HABaTh OIACHOCTh BO3JICMCTBUS HAa KUBBIC
OpraHu3Mbl OINpPEIETEHHBIX BEIIECTB, MOHUMAas cMblch mnokaszatens IIJIK, moscHsATh Ha
npuUMepax CHocoObl YMEHBIIECHUS W TMPEJOTBPAIIEHUS WX BPEIHOTO BO3JCHCTBUA Ha
OpraHHu3M YEJIOBEKA;

Ui OOy4YaromMXcs C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU  3/IOPOBBSI:  YMEHHUE
IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUX
SIBJICHUM;

JUISL CJIETIBIX M CJIa0OBUSIIUMX OOYYaIOIIMUXCS: YMEHHE HCIOJIb30BaTh PEIbePHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins aist 3anucu XuMU4eckux GopMy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo 4acos J1eKTPOHHBIE
Ne | HamMeHOBaHMe pa3/ieioB U (undposbie)
n/n TeM NMPOrpamMmbl Bcero Kontpoabneie | IpakTutieckue o0pa3oBaTeJbHbIE
padoThbl padoThl pecypebi
Pa3znea 1. TeopeTnueckne 0CHOBBI OPraHU4eCKONH XUMUHU
IIpenmeT opranuyeckoi
11 xumud. Teopust cTpoeHus § 3
OpPraHUYECKUX COCTUHEHUIN
A. M. bytnepona
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoasl
21 [IpenenpHBIE YTIIEBOIOPOIBI )
— aJKaHbl
HenpenenbHbie
2.2 YTJIEBOJIOPOJIBI: AITKEHBI, 6 1
AJIKa/IMEHBI, AIKHHBI
23 Apomatnyeckue 5
YTIEBOIOPOIBI
[IpuponHbIe HCTOYHUKH
2.4 YIJIEBOAOPOAOB U UX 3 1
nepepadoTKa
Htoro no pazgeny 13
Pa3znea 3. Kucjopoacoaep:xaiiue opranndeckue coeJuHeHust
3.1 Cnuptsl. ®eHon 3
32 Anbnerunabl. KapooHoBBIE 7 1
KHCJI0ThI. CII0KHBIC d(HUPBI
3.3 VYraeBoasl 3 2
Htoro mo pasneny 13
Pasnea 4. A3oTcoaep:kamye opraHnyeckre coeJMHHeHUs!
41 AMUHBI. AMHHOKHACJIOTHI. 3
benku
HUtoro no pazneny 3
Pa3zpges S. BbicokoMoJ1eKYJIsIpHbIE COeANHEHUSI
5 ITnactmaccel. Kayuyku. 5
Bosiokna
HWroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB 34 3 5
10 [TIPOI'PAMME
11 KJIACC
KoaunvecTBo yacos JJIeKTPOHHBIE
Ne | HammeHoBaHue pa3aeJioB H (uugposbie)
n/n TeM MPOrpaMMbl Bcero Konrpoibhble | Ilpaktiueckue o0pa3oBaTejbHbIE
padoTbl padoThI pecypeni

Pazpnen 1. Teoperuyeckue 0CHOBbI XMMMHU

CrpoeHue aToMOB.

1.1 o
[TepuoiMyueckuii 3aK0H 1




ITepuonnueckas cucrema
XUMUYECKUX JIEMEHTOB
J.N. Menaeneena
12 Crtpoenue BeliecTna. 4
) MHoroo0pa3zue BeLecTB
1.3 XHWMHUYECKHE pEeaKIInu 6 1 1
Htoro no pazneny 13
Paspnen 2. Heopranuueckasi XumMus
2.1 Meraiuibl 6 1
2.2 Hewmeramib 9 1 1
23 CBs13b HEOPTAHUYECKUX U 5
OpTraHN4YCCKHX BCIICCTB
HUtoro no pazneny 17
Paznen 3. Xumus u KM3Hb
3.1 ‘ XuUMHus U )KU3Hb 4 1
Htoro no pazgeny 4
OBILIEE KOJIMYECTBO YACOB 34 3 3
1O [TIPOT'PAMME
IMMOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbIE
[
I‘]lj; Tema ypoka Bcero Kontpoanneie | Hpakruaeckne I/I3§::::Hﬂ oﬁpgroq:;g(:;;fﬂue
padoTsI padoTsI pecypes
[IpenmeT opranuyeckon
1 XUMMH, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAYCHHE
Teopust crpoeHust
OpraHNYCCKUX COCIUHCHUN
2 s 1
A.M. bytiepoga, e€
OCHOBHBIE TTOJIOKEHUS
IIpencrasnenue o
KJIaCCU(PUKAIUH
OpraHNYCCKUX BCIICCTB.
3 Homenknatypa 1
(cucTemaTmdeckas) u
TpPUBHANBHBIC HA3BAHUS
OpraHUYECKUX BEIICCTB
AJKaHBI: COCTaB H
4 CTPOCHHE, TOMOJIOTHYECKII 1
pAA
MeraH u 3TaH —
5 npocTenime 1
MIPEICTaBUTENN aJIKaHOB
6 AJnkeHBI: COCTAB 1 1
CTpOEHME, CBOMCTBA
OTWJIEH U POIUIIEH —
7 npocTenime 1

OpeaACTaBUTCIIM aJIKCHOB




[Mpaktuueckas padora Ne 1.
«lTomydeHune sTuneHa u
U3y4EHHE ETO CBONCTBY

Ankanuensl. byranuen-1,3
1 MeTUIOyTanuen-1,3.
ITonyuenue
CHHTETHYECKOTO KaydyKa U
PE3UHBI

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUN PSiAL.
AneTuieH — npocTermmn
MIPEICTaBUTENb ATKHHOB

11

Brruncaenus mo
YPaBHEHUIO XUMHUYECKOMN
peaKuuu

12

ApeHsl: OEH30J1 ¥ TOIYOIL.
TOKCHUYHOCTH apEHOB

13

I'eneTnueckas CBSA3b
YIJIEBOJOPOJOB,
MpUHAIICKALIIX K
Pa3IMYHBIM KJIaccaM

14

IIpupoHble HCTOUHUKHU
YIJIEBOJOPO/IOB:
NPUPOAHBINA a3 U

N0y THBIC HE(TSHBIE rassl,
HE(PTb U POIYKTHI €€
nepepadoTKH

15

[TpupoaHbIe ICTOUHUKU
YTIIE€BOIOPOJIOB:
MIPUPOIHBIN Ta3 U

MOy THBIE HE(TSHBIE Ta3bl,
He(Th U IPOYKTHI €€
nepepadboTKu

16

Kontponsnas pabora mo
pazneny «YTIeBOJOpPOIbD»

17

[IpenenbHbIE OTHOATOMHBIE
CITUPTHI: METAHOJI U ATAHOJL.
Bopopoanas cBs3b

18

MHOroaToMHbI€ CIIUPTSHL:
STUJICHTIIMKOJb U
TIULEPUH

19

®eHom: cTpoeHue
MOJIEKYJIbI, (pu3nveckue u
XUMHUYCCKHE CBOMCTRBA,
MIpUMEHEHNE

20

AJpaeruapl:
(dbopMmanbrerua u
aneTanpaeTrua. AleToH

21

OIHOOCHOBHBIE
npeaenbHbIe KapOOHOBBIE
KHCJIOTBI: MypaBbHHAS U
YKCyCHast

22

[Ipaxtrueckas padora Ne 2.
«CpolicTBa pacTBOpa
YKCYCHOHW KHCIIOTBD)




23

CreaprHOBas U OJICHHOBAS
KHCJIOTBI, KaK
MMPEACTAaBUTCIIN BhICIINX
KapOOHOBBIX KHUCJIOT

24

Mpi1a Kak COIM BBICIITHX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE JeNCTBUE

25

CroxHble 3GHUpBI KaK
MIPOM3BOJHBIC KAPOOHOBBIX
KucioT. ['maponms
CJIO’KHBIX 2(HPOB

26

Kupsl: rugponus,
pUMEHEHHeE,
Ouosoruueckas poib
JKUPOB

27

VYTeBoasl: COCTaB,
KIIacCH(pUKaITHS.
Baxuerimme
MPEICTAaBUTEIN: TIIF0KO03a,
¢bpyKTO3a, caxaposa

28

KanMaJ'I " OCJIF0JI03a KaK
MMPUPOAHBIC TOJIMMEPBI

29

KontponbHas paboTa 1o
pasznueny
«Kucnopoaconepxaiiue
OpraHUYecKue
COCTMHEHU/
Bcepoccuiickas
mpoBepouHast pabora/

30

OO0mras xapakTepuCTHKA
a30TCOJepKAIUX
OpTaHUYECKUX COCTMHEHHN
/ Beepoccutickas
npoBepouHast pabora /
Urtorosas KOHTpOJIbHAS
pabota

31

AMWHBI: METHUJIAMUH U
AHUJINH

32

AMWHOKHCIIOTHI KaK
aM(poTepHBIE OPraHUYECKIE
COCIMHCHMSA, HX
OHOJIOTHYECKOE 3HAUCHUE.
Ilentunel. benku kak
MIPUPOTHBIC
BBICOKOMOJIEKYJISIPHBIC
COEINHEHMNS

33

OCHOBHBIE TOHSITUSA XUMUAU
BBICOKOMOJICKYJISIPHBIX
COeIMHEHUN

34

OCHOBHBIEC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeauHenuii. IlmacTMaccsl,
Kay4yKH, BOJIOKHA

OBLIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME

34




11 KVIACC

Tema ypoxka

KoauuecTBo yacoB

Bcero

KoHnTpoabHbIe
padoTsl

IIpakTHyeckue
padoTsI

Jara
H3yYeHHS

JJIeKTPOHHBIE
uugpposbie
o0pa3oBaTesbHbIE

pecypcbl

XHWMHAYECKUH DJIEMEHT.
ATOM. DeKTpOHHAs
KOH(HTrypaius aToMOB

Tlepunoauueckuii 3aKoH 1
Ilepuonnueckas cucrema
XUMHYECKHX 3JICMCHTOB
J.1. MenaeneeBa, uX CBI3b
C COBpPEMEHHOM Teopueit
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH
HM3MEHEHMS CBOMCTB
XUMHYECKUX 3JIEMEHTOB H
WX COEJMHEHUI 10 TPyIIaM
U miepuosiaM. 3HaueHue
MEPUOMYCCKOTO 3aKOHA U
CUCTEMBI XUMHUYCCKUX
3JIEMEHTOB

.. Menneneena B
pa3BUTUU HAYKU

CtpoeHue BelecTna.
Xumudeckasl CB3b, €€
BUIbI, MCXaHU3MBI
00pa3zoBaHMs KOBAJICHTHOM
cBsizu. BogopoaHas cBsizb

BanentHocTsb.
DIEeKTPOOTPHUIIATETHHOCTb.
CremneHb OKHCIICHHUS.
BemiecTBa MONEKYISIPHOTO
Y HEMOJIEKYIISIPHOTO
CTPOCHHS

TIoHATHE O IHUCTIEPCHBIX
cucreMax. McTuHHbIE U
KOJIJIOWHBIE PACTBOPHI.
MaccoBast 10715 BEILECTBA B
pacTBope

Knaccuduxarnms n
HOMEHKJIATypa
HEOPTraHUICCKUX
coeauHeHHH. ['eHeTHUeCKas
CBsI3b HEOPTAaHUYECKUX
BEILIECTB, Pa3INYHbBIX
KJIACCOB

Knaccuduxarms
XUMHUYECKUX PEaKIuil B
HEOPTaHUYECKOU U
OpPraHHYECKOW XUMUH.
3aK0H COXpaHECHHS MaCChl
BEIIECTB; 3aKOH COXPaHCHUS
1 TIPEBpallECHUS SHEPTUU
[IPH XUMHYECKUX PEAKIUIX




CKOpOCTh peakiuu.
OO0paTuMble peaKiuy.
XUMHUUYECKOE paBHOBECHE

10

[Ipaktuyeckas padota Ne 1.
«BrnusHue pazTHYHBIX
(akTOpOB Ha CKOPOCTD
XUMHUYECKON peakiinumy

11

DJIeKTPOIUTHYCCKAS
muccormarus. [lousitue o
BOJIOPOJTHOM IOKa3aTele
(pH) pactBopa. Peakiuu
HOHHOTO oOMeHa. ['mapoinu3
OpPraHNYCCKUX U
HEOPraHMYEeCKHX BENIECTB

12

OKHCIUTENBHO-
BOCCTAaHOBHUTEJIHHBIC
peaxkiun. [lonstue 06
3JIEKTPOJIN3E PACIIIIABOB U
pacTBOPOB coJiei

13

Kontponbhas padota Ne 1
o pazfey
«TeopeTnyeckne OCHOBBI
XUMUID)

14

MeTabl, BX TOJOKCHHE B
ITepuonnueckoil cucteme
XUMHYECKUX 3JICMECHTOB
J.N. MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTtomoB. OOrmme
(u3nyecKre cBOCTBa
METaJJIOB

15

CruiaBsl METAJIOB.
DIIEKTPOXUMHUICCKIH PSIT
HaIpsDKEHU METaJJIOB

16

XUMHUYECKHE CBOMCTBA
Ba)XHEHUIITNX MCTAJIOB
(HaTpwii, Kaui, KaJabITui,
MarHui, aFOMIHINR) 1 UX
COE€IUHEHUN

17

XHUMHUYECKHUE CBOMCTBA
XpoMa, MeITH B BX
COEIMHEHU N

18

XUMHYECKHE CBOUCTBA
IIMHKA, Jkejie3a U uX
COETMHEHU

19

[Ipaktuyeckas padota Ne 2.
"Pemenue
9KCIEPUMEHTAIBHBIX 3a]a4
o Teme «MeTamis»"

20

HemeTanisl, X OJIOKEHUE
B [lepuoaunueckoit cucteme
XHUMHYECKHUX YJICMCHTOB
J.1. Mennaeneena u
OCOOCHHOCTH CTPOECHHUS
aTOMOB

21

dusnueckue CBOMCTBA
HEMETAJIOB. AJIJTIOTPOIHSI




HEMETaJUIOB (Ha mpuMepe
KUCI0poJa, cepbl, pochopa
U yTIIepoa)

22

XHUMHYECKHE CBOMCTBA
rajoreHoOB, CePhl U UX
COCTMHEHU

23

XHUMHYECKHE CBOMCTBA
azora, gocdopa u ux
COCIMHCHU I

24

XHUMHYECKHE CBOMCTBA
yriIepoia, KpEMHUS U UX
COE€IMHEHUN

25

IIpuMeHeHne BakHEH X
HEMETAJUIOB U UX
COCIMHEHU

26

O0o006menue u
cucTeMaTHu3alus 3HaHUH 110
TeMme «HemeTamieny.
Brrauciaenuns mo
YPaBHEHUSAM XUMUYECKUX
peakuuii u
TEPMOXHUMHUYECKHUE PACUETHI

27

IIpakTiaeckas padora Ne 3.
«Pemmenne
AKCIIEPUMEHTATLHBIX 3a7ad
o Teme "HemeTamisr'"»

28

KontponbHas padota Ne 2
mo reMaM «MeTanisy u
«HemeTtanmsr»y

29

Heoprannueckue u
OpraHMYECKUE KHCIIOTHI.
Heopraunueckue u
OpraHMYeCcKHe OCHOBAHUS

30

AmporepHbIe
HEOpraHuYeCcKue u
OpraHUYEeCKUE COCTMHCHUS.
I'eneTuueckast CBSI3b
HEOPTraHWYECKUX U
OpPraHMYeCcKUX BEIIECTB

31

Ponp xumuu B O6€CHC‘-I€HI/II/I
3KOJIOTHYECKOM,
SHEPreTUYECKON U MUIIEBOM
0e30MmacHOCTH, pa3BUTHH
MEJIMIMHBL

32

[Ipencrarnenus 06 0OIUX
HAayYHBIX IPUHIOUIIAX
IIPOMBIIIJICHHOT'O
HOJTYYCHHUST BAXKHEHIIIX
BEIIECTB

33

UenoBek B MUpE BELECTB U
MaTepHajoB.

Hrtorosast KOHTPOJIbHAS
pabora

34

XuMUs U 310pOBbE
geJoBeKa




OBIIEE KOJIMYECTBO

YACOB IO TIPOTPAMME 34 3 3

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOH ITPOT'PAMMBbBI

Ko, . .
DOBE ﬂHeMoro IIpoBepsiemble IpeAMeTHBIE Pe3yJabTATHI OCBOCHUSI OCHOBHOI1 00pa3oBaTeIbHOM
posep NMPOrpaMMBbI CpeiHero o01ero 00pa3oBaHus
pe3yabTara
1 TeopeTryeckre OCHOBBI OPraHUYECKOU XUMUHU

ChopMHUPOBAaHHOCTh MPEICTABICHUNA O XMMHUYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOMH
KapTUHBI MHpa, POJIM XMMUHU B MMO3HAHUH SBJICHUNA TPUPOBI, B (POPMUPOBAHUU MBIILICHUS U
1.1 KyJIbTypbl JHYHOCTH, €€ (YHKIMOHAIBHONH TPAaMOTHOCTH, HEOOXOOUMON Ui peIIeHHUs
MPAKTHYECKUX 3aad M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MIPUPOIHON cpejie

Brnanenue cucremMoll XUMUUYECKUX 3HAHUH, KOTOpasi BKIIOYAET: OCHOBOIOJIATAIONIUE TTOHATUA
(MoJeKyia, BAJICHTHOCTb, IEKTPOOTPHUIIATEILHOCTD, CTENIEHb OKHCIICHUS, XUMHIYECKas CBS3b,
MOJTb, MOJISIpHASI Macca, MOJIIPHBIA O0BEM, YTIIEPOIHBIA CKeIeT, (PyHKIIMOHANbHAS TPYyIIa,
paauKa, u30MepHsi, U30MEPbl, TOMOJOTUYECKUN PsAll, TOMOJIOTH, YIIE€BOAOPOIbL, KUCIOPOI- U
a30TcoJiepXKallue COeMHEHN s, ONOIOTHYECKH aKTUBHEIE BEIeCTBa (YTICBOIbI, JKUPHI, OEIKH),
MOHOMED, TOJHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISIDHBIE COCIUHEHWS); TEOPUU W
3aKOHBI (TEOpHsl XUMHYECKOTO CTPOCHHUs opraHudeckux Bemects A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUN SI3bIK XUMUH, (PaKTOJIOTHUSCKUE CBEJCHHS O CBOMNCTBAX,
COCTaBe, TIOJYYCHMH U O€30MaCHOM MCIIOJIb30BAHUM BAXKHEHINIUX HEOPTaHUYECKHX U
OpTraHWYECKUX BEIICCTB B OBITY M IPAKTHYCCKOM JICATEIHPHOCTH YEIIOBEKA

1.2

ChopMupOBaHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC MPU3HAKH MOHATUH, YCTAaHABINBATH MX
1.3 B3aUMOCBS3b, UCII0JIb30BAaTh COOTBETCTBYIOIIUE MOHATHUS IIPU ONKMCAHUU COCTABA, CTPOCHHUS U
MPEBPALLECHUN OPraHUYECKUX COSTMHEHUI

c(OpMHUPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUYECKYIO CHMBOJHKY [UII COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAaIEHHON ) )OPMYI OPraHUYECKUX BEIIECTB
Y ypaBHEHUI XUMHUYECKHX PEaKIHid, N3rOTaBIMBATh MOJICITH MOJICKYJl OPraHHYECKUX BEIIECTB
JUTSL WIUTFOCTPALMK MX XMMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHHS

1.4

ChopMUpOBaHHOCT YMEHUH yCTaHAaBJIMBATh NPUHAUICKHOCT HM3YUYEHHBIX OPraHMYECKHX
BEIIECTB 0 WX COCTaBy M CTPOCHUIO K ONpeAeNEHHOMY Kiaccy (rpymnme) COeAuHEHUI
(YrneBoJoponapl, KHCIOPOX M  a30TCOAEp)Kallde COSAMHEHHs, BBICOKOMOJEKYJISPHbBIC
COeJMHEHMsI), 1aBaTh UM Ha3BaHMsI 110 cucteMarndeckoil HomeHknatype (IUPAC)

1.5

ChopMHUpOBaHHOCTh yMEHHSA OIPEACTSATh BHIBl XHMHYECKOH CBS3H B OPraHWYECKHX

1.5
coeMHEeHMX (OTMHAPHBIC U KpaTHBIE)

ChopMHPOBAaHHOCTh YMEHHUS TIPUMEHSTH: TIOJIOKCHHUS TECOPHUH CTPOCHUS OPTraHUYEeCKUX
1.6 BemecTB A.M. BytnepoBa ajisi 0ObSICHEHUS 3aBUCHUMOCTU CBOMCTB BEIECTB OT UX COCTaBa U
CTPOCHMSI; 3aKOH COXPAHEHHUs MacChl BEIICCTB

yFHCBO,E[OpOZ[LI. Kncnopoaconepmamne U a30TCoACpKAIIUC OPraHUYCCKUC COCAUHCHUA.

2

BricokoMoJIeKyJIIpHbIE COeAMHEHUS

ChopMupOoBaHHOCTh YMEHUW NMPUBOANTH TPUBHAIBGHBIE HA3BAaHUS OTHEIBHBIX OPTaHWYECKHX
21 BEIIECTB (ITUJICH, MPOIUJICH, alleTUIICH, STHIICHTIIUKOIb, TIHIEpHH, GeHor, Gopmambaeru,

aleTanbJeru], MypaBbUHAs KUCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KHCIIOTA, CTeapHUHOBAs
KHCJI0Ta, TIF0K03a, PpyKTO3a, Kpaxma, IeJIIFJI03a, TIHIIKH)

CdopMupoBaHHOCTh YMEHHUI XapaKTEepPHU30BaTh COCTAB, CTPOCHHE, (PH3HUECKNEe U XUMHUIECKUE
CBOICTBAa THUIMYHBIX IPEJACTABUTENICH PA3IMYHBIX KIIACCOB OPTaHUYECKHX BEIIeCTB (METaH,
2.2 3TaH, STHUJICH, MPOMWIEH, aleTHiieH, OyraaueH-1,3, metunOyraauen-1,3, GeH30J7, METaHON,
3TaHOJ, TUJICHTJIMKOIb, TIUIEPHH, (CHOI, alleTaIbICT U, MyPaBbHUHASI M YKCYCHAs! KUCIIOTHI,
TJIFOKO03a, KpaxMall, IIeJUII0103a, aMHHOYKCYCHas KHCIIOTA)




23

ChopMUpOBaHHOCTh YMEHHSI WJUTIOCTPHPOBATH TEHETHYECKYIO CBSI3b MEXKAY THUIUYHBIMU
NPEACTABUTENSIMA  PA3JIMYHBIX  KIACCOB ~ OPraHUMYECKUX  BEUIECTB  YPABHEHMSIMHU
COOTBETCTBYIOIINX XMMUYECKIX PEAKIHNH C HCIOJIb30BAHMUEM CTPYKTYPHBIX (hOopMyI

24

ChopMUpOBaHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKH YTIICBOJOPOIHOTO ChIpbs (He(dTH,
MPUPOIHBINA Ta3, Yroyb), CIOCOOB MX MEePepabOTKU U MPAKTHUECKOE TPUMEHEHHE TIPOTYKTOB
nepepadboTKu

XHUMUS U )KU3HB. PacuéTel

3.1

ChopMHUpPOBAaHHOCTh YMEHUH BIAJCTh CHCTEMOW 3HaHHH 00 OCHOBHBIX METOJaX HAy4YHOTO
MMO3HAHUS, WCIOJIB3YEMBIX B XHMHH TP HU3YUCHUH BEIICCTB M XUMHYECCKUX SBICHUIA
(mabmomeHne, W3MEPEHHE, DJKCICPHUMEHT, MOJCIMPOBAHUE), WCIOJIB30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS MJs TPUHATUS PpEUICHUM B KOHKPETHBIX JKM3HEHHBIX CHTYyalUsX,
CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

3.2

ChopMHUpPOBaHHOCTh YMEHUU COOJIIOJIATh IpaBWIa TIOJB30BAHUS XUMUYCCKOW MOCYIOW U
m1ab0paTOpHBIM 000PYZOBaHUEM, a TAKXKe MpaBUiIa 0OpalIeHus C BEIEeCTBAMH B COOTBETCTBUU
C MHCTPYKIFSIMHA TI0 BBITIOJHEHHUIO Ja00paTOPHBIX XHMHYECKUX OTIBITOB

33

ChopMUpOBaHHOCT, yMEHHWH IJIAHUPOBATH M  BBHINOJHATH XWMHUYECKHH JKCIECPUMEHT
(mpeBpaleHNs] OpraHUYECKUX BEUIECTB MPU HArpEeBaHUM, ITOJIyYeHUE ATUIIEHA U U3yYEHHUE ero
CBOMCTB, KadeCTBEHHBIE pEaKIMN OPraHWYECKUX BEUIECTB, JACHATypauus OeJIKOB Wpu
HarpeBaHuH, IBETHHIE PEAKINH OEJIKOB) B COOTBETCTBUH C MPAaBUIIAMH TEXHUKH 0€30TaCHOCTH
IIpU 0OpAICHNH C BEIECTBAMH U JIAOOPATOPHBIM 000pYJOBaHUEM; IPEACTABIISTE PE3YJIbTaThl
XMMHYECKOTO 3KCIIEpUMEHTa B (OpMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX PEAKIMH M
(opMynHpOBaTh BEIBOABI HA OCHOBE 3THX Pe3yJIbTaTOB

34

ChopMupoBaHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHHS 110 XUMUYECKUM YpPaBHEHHSIM (MaccChl,
00BpEMa, KONMMYECTBa MCXOAHOTO BEMIECTBA WJIM MPOAYKTa PEaKIMH MO W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MM MPOTYKTOB PEAKIIVIH)

3.5

ChopMUpPOBaHHOCT, YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(GOpMAIHIO,
MOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeicTBa MaccoBoil MH(popmaruu, cetb MHTepHET U

JIPyrue)

3.6

ChopMupOBaHHOCTE YMEHHUH COOIOAATH MPaBHiIa SKOJIOTUIECKH LIETIeCO00pa3HOro MOBEICHUS
B OBITY M TPYAOBOH AEATENBHOCTH B LENSX COXPAHEHHUsI CBOETO 3[OPOBBS M OKpPYKaIOIIeH
IIPUPOJHON Cpeibl, OCO3HABAThH ONIACHOCTh BO3ICUCTBUS Ha )KUBBIE OPraHU3MBbI OIPEIECIEHHBIX
OpraHMYECKUX BEINEeCTB, MOoHMMass cMbici mokazatens IIJK (mpemensHO pomyctumoit
KOHIICHTpAINH), TOACHATH Ha TpPHUMEpax CHOCOOBI YMEHBIIEHHS ¥ TNPEJOTBPAIICHHS WX
BPEAHOTO BO3JIEHCTBHUS Ha OPTaHNU3M YEJIOBEKA

11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

ITpoBepsiemble mpeAMeTHBIE Pe3yJbTAThHI 0CBOEHUSI OCHOBHOI1 00pa30BaTeIbHOI
NMPOrpaMMbl CpeHero oo1ero oopa3oBaHusi

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHNH

1.1

Bragenue cucteMoil XMMUUECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMNOJATAOUINE TOHSTHS
(XMMHYECKHI 2JIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKa aToMma, S-, p-, d-3JIEKTPOHHBIC OpOMTAIN
aTOMOB, MOH, MOJIEKyJa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHUS,
XUMHYECKas CBSI3b, MOJIb, MOJISIpHAS Macca, MOJISIPHBINA 00BEM, KpUCTAIUTMYECKAs PEIIETKA, THITBI
XUMHYECKHUX PEaKIni (OKUCIUTEIBHO-BOCCTAHOBUTEIBHEIE, IK30- M SHIOTEPMUYECKUE, PEAKIIUU
MOHHOTO OOMEHA), PacTBOP, AJEKTPOIUTHI, HEIICKTPOIUTHI, SJICKTPOIUTHISCKAS ICCOIUAIIHS,
OKHUCITUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKOW PEaKIMH, XUMHUUECKOE PaBHOBECHUE),
TEOPUH M 3aKOHBI (TEOpHs EKTpONMTHUYECKOM nuccormaruy, llepmomuueckuit 3axkon JI.U.
MenpeneeBa, 3aKOH COXPAHEHHUS MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XHUMUH,
(haKTOJOrMYeCKHe CBEJICHHUS O CBOMCTBAX, COCTAaBE, MOTYYCHHUHM U 0C30IIACHOM HCIIOIb30BaHUU
BKHEHIIINX HEOPTaHWYECKUX BEUIECTB B OBITY M MPAKTUIECKOH JESITEIbHOCTH YeJIOBEKa

1.2

ChopMUpOBaHHOCTh YMEHUH BBISBISATh XapaKTepHbIE MPU3HAKA M B3aWMOCBS3b M3YUYCHHBIX
MOHSATUM, TNPUMEHATH COOTBETCTBYIOIIME IIOHSATUS IIPU ONHCAHUM CTPOEHUS U CBOWUCTB
HEOPraHWYECKUX BEIECTB U UX MPEBPALCHUH; BBISBISATh B3aUMOCBA3b XUMUYECKUX 3HAHUM C
MOHSATUSMHU U IPEICTABICHUSIMH IPYTMX €CTECTBEHHOHAYYHBIX IPEIMETOB




1.3

Brnagenue OCHOBHBIMH METOAaMH HAyYHOT'O TIO3HAHHUS BEIIECTB M XUMHUYECKUX SBIICHUIN
(HabnoieHue, U3MepeHne, SKCIIEPUMEHT, MOJICJIMPOBAHHUE )

1.4

ChopMUPOBaHHOCTh YMEHHH ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCIICHHS] XUMHUYECKHX
9JIEMEHTOB B COEAMHEHHUSX Pa3IMYHOIO COCTaBa, BUA XUMHUYECKOW CBS3M (KOBaJEHTHAS,
WOHHAs, MeTaJuIn4yecKas, BOJIOPOAHAs) B COCAWHEHUSX, THI KPUCTAIIMYECKOW pPELIETKU
KOHKPETHOT'O BEIECTBA (ATOMHas, MOJIEKYJISIpHAs, MOHHAsI, MEeTaJIJINUecKas)

1.5

ChopMUpOBaHHOCT, YMEHHH ONpENeNsiTh XapakTep Cpeasl B BOOHBIX PacTBOpax
HEOPraHMYECKUX COCTMHECHHUH

1.6

ChopMHUpOBAaHHOCTh yMEHHS KJIACCH(PUIIMPOBATE XUMHUYECKHE PEAKIUUd TI0 Pa3THIHBIM
MpU3HAKaM (YHUCIy W COCTaBy pEarupyIoNMX BEIIECTB, TEIUIOBOMY 3(PdeKTy peaxim,
W3MEHCHUIO CTEIICHEH OKUCIICHHS DIIEMEHTOB, OOpAaTHMOCTH PEaKIIMH, YIACTHIO KATATH3aTOpa)

1.7

ChopMUpOBaHHOCTh YMEHHH COCTABJISATH YPAaBHCHUS PEAKUUH Pa3MUHBIX THUIIOB, MOJHBIE
COKpaIlEHHbIC YpaBHEHHS pPEeaKIWid MOHHOTO OOMEHa, YUHTBIBAsl YCIOBHUS, MPH KOTOPBIX JTH
peaKuy UAYT 10 KOHIA

1.8

ChopMupoBaHHOCTh YMEHHI MPOBOJMUTH PEAKLWH, MOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB
pa3IUYHBIX  HEOPraHMYECKHX  BEUIECTB, PpACIO3HAaBaTh  ONBITHBIM  IIYTEM  HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ pacKpbIBaTb CYHNIHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTEIBHBIX
peaKLII/Iﬁ MMOCPEACTBOM COCTABJICHUS 3JICKTPOHHOT'O OanaHca 3THX peaKuHﬁ

1.10

ChopMUpOBaHHOCTh YMEHUN OOBACHSITH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEakIidd OT
pa3sTUIHBIX (haKTOPOB

ChopMHUpPOBaHHOCTh YMEHHI OOBSICHITH XapaKTep CMEIIEHUS XUMHYECKOTO PAaBHOBECHS B
3aBHCHUMOCTH OT BHEIIHETO Bo3aeicTus (mpuniun Jle [llatense)

O61ua$[ 1 HCOPraHUYCCKAA XUMUSL

ChopmupoBaHHOCTh YMEHUH pacKpbiBaTh cMbIci [lepuoauyeckoro 3akona .M. Menneneera u
JIEMOHCTPHPOBATh €T0 CHCTEMATU3UPYIOIIYI0, 00BSICHUTEIBHYIO U MPOTHOCTHYECKYIO PYHKIMN

2.2

ChopMHUpOBaHHOCTh YMEHUN XapaKTEPU30BATh AJICKTPOHHOE CTPOCHHUE aTOMOB XUMHUYECKUX
anemeHToB 1-4 mepuogoB Ilepuomuueckoit cucteMbl XuMHYecKux d3neMeHToB J[.H.
MeHnpeneeBa, UCHONB3Ysl MOHATHS «S-, p-, d-3JCKTPOHHBIE OPOUTANIN», «IHEPTETUUYCCKHE
YPOBHH», OOBSACHITh 3aKOHOMEPHOCTH H3MEHCHHS CBOWCTB XUMUYECKHUX DJIEMEHTOB U HUX
COEJIMHEeHM o nepuojiaM U rpynnam [lepuoaudeckoit cuctemMbl XuMuueckux anemeHTon .M.
MeHeneena
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ChopMHUpOBaHHOCTh YMEHUHN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA
HEOpPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOJITBEPXKAATh CYIIECTBOBAHUE T€HETUYECKON
CBSI3M MEXIy HEOPraHWYECKHMMH BEIIECTBAMH C IOMOIIBIO YPaBHEHHH COOTBETCTBYIOLINX
XUMHYECKHUX PEeaKLUil

24

ChopMupoBaHHOCTh YMEHHUI yCTaHABIMBATH MPHHAJICKHOCT HEOPTaHUYECKUX BEIIECTB I10
UX COCTaBy K ONpeneNEHHOMY Kiaccy (TpyIe) COeAMHEHNH (IPOCThIe BelecTBa — METalIbl U
HEMETaJIIbl, OKCHJIbI, OCHOBaHHsI, KUCIIOTHI, aM()OTepHbIe THAPOKCHIBI, COJIH)
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ChopMHUpOBaHHOCTh YMEHHH HCIIONB30BATh XHUMHUYECKYIHD CHMBOJHMKY JUIS COCTAaBJICHUS
(opMyIl BEIIECTB W YPaBHCHWH XUMHUYECKUX PEaKIWH, CUCTEeMATUYECKYIH0O HOMEHKIATYpPY
(IUPAC) u TpuBHManbHbIE Ha3BaHUS OTJCIILHBIX HEOPraHWYECKHX BElIeCTB (yrapHbIi ras,
YIJIEKUCHBIN Ta3, aMMHaK, TaméHas W3BeCTh, HeTaléHas U3BECTh, MUThEBAA COAA, MUPUT U

JIpyTHe)

2.6

ChopMUpOBaHHOCT YMEHUH XapaKTepu30BaTh (OMHCHIBATH) OOILIME XMMHUYECKHE CBOMCTBA
HEOpPraHWYECKUX BELIECTB Pa3INYHBIX KJIACCOB, MOATBEPHKAATh CYIIECTBOBAHUE T€HETUYECKON
CBSI3U MEXJy HEOPIaHWYECKUMH BEIECTBAMM C IIOMOLIbK) YPAaBHEHUI COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUH

2.7

ChopMHpOBaHHOCTh yMEHWH IIJIAHUPOBATH ¥ BBINOJNHATH XUMHYECKHH OKCIIEPHUMEHT
(pasnokeHUEe NEpOKCHIAa BOJAOPOAA B MNPHCYTCTBHH KaTaau3aTopa, ONPEACICHHE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATIHLHOTO HHANKATOPA, BIHMSHUE Pa3TUUHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW PEaKUWH, PeaKUUH HOHHOTO OOMEHA, KayeCTBEHHBIC PEeaKUWd Ha
cynb(dar-, kKapOoHAT- U XJIOPHI-aHHMOHBI, HA KATHOH aMMOHHSI, PEIIICHUE IKCIIEPUMEHTAIBHBIX
3amad mo temMam «Mertamiey U «Hemeramib») B COOTBETCTBHM C TPaBUJIAMH TEXHUKH
0e30IacHOCTH  TIpH  OOpalIeHWH ¢  BemecTBaMH W J1abOopaTOpHBEIM  000pYIOBaHHEM;




MPeICTaBIATh PE3yJIbTaThl XUMHYECKOTO OSKCIepuMeHTa B (opMe 3alluCH YypaBHEHUH
COOTBETCTBYIOUIMX PeakUUil U (OPMYIHMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yIbTATOB

2.8

ChopMUpOBaHHOCT YMEHHH COOMIOAATh MpaBHja IONb30BaHHS XUMHUYECKOW IOCYAOH H
nabopaTopHbIM 000PYIOBAaHHUEM, a TaKKe MPaBUia OOpaIIEHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSMH T10 BBIIOJHEHHIO J1a00PaTOPHBIX XUMHUECKHX OIBITOB

2.9

ChopMupoBaHHOCTh YMEHHH XapaKTePH30BaTh XMMHUYECKHE TPOIECCHI, JIEKAIIHe B OCHOBE
MPOMBINICHHOTO TIOJIYY€HUSI CEpHOW KHCIOTHI, aMMHaKa, a Takke C(HOpMHUPOBaHHOCTh
MpeICTaBICHNH 00 OOIMMX HAYYHBIX MPHHIMUIAX U DKOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MPOU3BOACTBA

XuMud 1 Ku3Hb. PacuéTel

3.1

ChopMHUpPOBaHHOCTh MPEICTABICHUH O XMMHUYECKOW COCTABJISAIONICH €CTECTBEHHOHAYYHOMH
KapTUHBI MHpa, POJIM XMMUHU B IMO3HAHUH SBJICHUN TPUPOBI, B (POPMUPOBAHUU MBIILICHUS U
KyJIBTypbl JIMYHOCTH, €€ (YHKIMOHAJIBHOH TI'PAMOTHOCTH, HEOOXOJUMOHN Ui pEIICHHUS
MPAKTUYECKUX 3a7ad M JKOJOTUYECKA OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3IIOPOBBIO H
MIPUPOJHON cpejie
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ChopMUpPOBaHHOCT, YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeJcTBAa MacCOBOM KOMMYHMKAIWH, ceTb IHTepHET U

ApyrHe)

3.3

ChopMupOBaHHOCTE YMEHHUM COOMIOAATE TPaBUiIa SKOJIOTUIECKHU L1E€JIeCO00pa3HOro MOBEACHUS
B OBITY M TPYAOBOH AEATENBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3[0POBBS M OKpPYKaloIIeH
IPUPOJHOU Cpeabl

34

Oco3HaBaTh OIIACHOCTH BO3ACHCTBUS Ha KUBBIC OpraHu3MbI OHpC,I[eJ'IéHHBIX BCIICCTB, IOHUMast
CMBICJI ITIOKa3aTEJIsA HI[K, IMMOACHATH HA TpUMEPaAX CIIOCOOBI YMCHBUICHHUA U IPECAOTBPAIICHUA UX
BpeaAHOro BO3JICHCTBUS HA OpraHus3M 4YCJIOBCKa

3.5

CdopMHUpOBaHHOCTh YMEHUU MPOBOJIUTH BEIUUCIICHHS C UCIIOJIE30BAHUEM TIOHATHS «MacCoBas
JTOJIST BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUH Ta30B MPY XUMHUYECKUX PEAKIIHIX, MACCHI
BEII[ECTBA WJIH 00BhEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MITH 00BEMY OJTHOTO
W3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEILIOBOTO 3(PQeKTa peakiui Ha OCHOBE 3aKOHOB
COXpaHEHHUs1 MacChl BEIIECTB, IPEBPAILICHUS] U COXPAaHEHUS SHEPTUU

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KIIACC
Kon IIpoBepsieMblii 3J1€MEHT COACPKAHUSA
1 TeopeTnyeckrue OCHOBBI OPraHU4YEeCKONH XUMHUU

IIpenMeT opraHM4ecKOd XHMMHHU: €€ BOZHHUKHOBEHHE, Pa3BHUTHE W 3HAYCHHE B IOJNyYEHHUH HOBBIX

1.1 BEILIECTB M MAaTEpUaJIoB. Teopusi CTPOCHHS OpraHnueckux coequnenuii A.M. bytneposa, e€ oCHOBHbIE
MIOJIOKEHHUS
CrpykrypHble (OpMYJBl OpPraHMYeCKHX BemlecTB. [omomnorus, u3oMepus. XHUMHYECKas CBS3b B

1.2 OPTaHMYECKUX COEIMHEHHUAX — OJIUHAPHBIE U KpaTHbIE cBA3U. llpexncramieHue o kinaccupuxanuu
OpPraHHYECKUX BEIIECTB

13 Homenxknartypa OpraHYecKxX COEMHEHNH (cucTeMaTHyeckas) 1 TpUBHAIbHbIE Ha3BaHUS BaXKHEUIIMX
MIpeICTaBUTENEH KJIaCCOB OPraHMUECKUX BEIECTB

2 Yrnesonopoabl

AJKaHBI: COCTAaB M CTPOEHHE, TOMOJIOTHYECKHN psii. MeTaH M 3TaH — MpOCTEHIIne MpeAcTaBUTENN

2.1 aNKaHoOB: (U3NYECKHEe W XMMHYECKHE CBOHCTBa (peakliy 3aMEeUIeHHWs M TOPEHHs), HaXOXKICHHUE B
IpHUPOJE, NOTYUCHUE U IPIMEHEHUE
AJKEHBI: COCTaB ¥ CTPOESHHE, TOMOJIOTHUECKUH PsiJl. DTHIIEH U MPOIUJIEH — IPOCTeHIne mpecTaBUTeN

2.2 QIIKeHOB: (H3MYECKHEe W XHMHYECKHEe CBOMCTBa (peakluM THAPUPOBAHMS, TaJOTCHUPOBAHUS,
THAPATAlM{, OKUCICHUS U MIOJTMMEPH3AIIHH ), TOTyIeHHE U TPUMEHEHHE

23 Anxanuensl: OytamueH-1,3 u metunOyrtamuen-1,3: cTpoeHHe, BaXHEHIIME XMMHUYECKHE CBOMCTBA
(peakums noauMepuzaiyn). [ToryuyeHre CHHTETUYECKOro KaydyKa M Pe3HHEI
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AJKUHBI: COCTaB W OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECCKUM psA. ANCTHICH — NPOCTCULIHIA
MPEICTAaBUTENIb AJIKMHOB: COCTaB, CTPOCHHUE, (HU3MUSCKUE M XUMHUYECKHE CBOWCTBA (peakiuu
THAPUPOBAHUS, TAJIOTCHUPOBAHMSI, THAPATAITIH, TOPSHHUSI), IIOTyIEeHHE M IPUMEHEHHE
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Apensl. benzon: cocrtas, cTpoeHue, pU3NYECKHE U XUMHUUYECKHE CBOMCTBA (PEaKkuy TajJOoreHUPOBaHUs
W HUTPOBaHU), MOJIy4YCeHHE U MpUMEHEeHue. Tolyon: cocTaB, CTpoeHHE, (U3NYECKUe U XUMHUYECKHE
CBOWCTBa (peakUWu TaJOreHUPOBAaHUS M HUTPOBAHMA), MOJNyYCHHE W MpHUMEHEHHE. TOKCHMYHOCTH
apeHoB. ['eHeTHUECKAs CBSA3b MEKAY YIIIEBOJAOPOIAMH, IPUHAJICKAIMMU K Pa3Iu4HbIM Klaccam

2.6

[IpupoaHble UCTOUHUKH yrieBoAopoaoB. [Ipupoanslii ra3 u monyTHele HedTsIHbIC ra3pl. HedTh u €€
npoucxoxaenne. CrocoObl  mepepaOOTKH  He(TH: MEperoHka, KpeKUHT  (TepMUYECKUH,
KaTaJnTHYeCKuit), muponu3. [IpoaykTel mepepaboTku HEQTH, UX MTPUMEHEHUE B IPOMBIIUICHHOCTH U B
ObiTy. KaMeHHBIH yroiib M IPOAYKTHI €T0 NMepepadoTKH

KI/ICJ'IOpO,I[CO,I[Cp)KaH.II/Ie OpPraHuvY€CKUeC COCTMHCHUS

3.1

[IpenenabHble OJHOATOMHBIC CHUPTHI. METAHOI W 3TAHOJN: CTPOCHHUE, (PU3UYECKHE U XUMHYCCKHUEC
CBOHMCTBA (peakmuM C AaKTUBHBIMH METAJUIAMH, TaJIOTEHOBOAOPOJIAaMHU, TOpPEHUE), NPUMEHCHUE.
BonoponHbsie cBsi3u MeXAy MOJEKYJIaMH CIHUPTOB. J[elicTBHE METaHOJa W 3TaHOJA HAa OPraHU3M
4yeroBeka. MHOTOaTOMHBIE CIHUPTHL. OTWJICHIJIMKONh W TIHIEPHH: CTPOeHHWe, (Qu3mueckue u
XMMHYECKHE CBOWCTBa (B3aMMOEWCTBHE CO INEJIOYHBIMHM MeTajulaMH, KayeCTBEHHAs peakiusd Ha
MHOT0AaTOMHbIE CITUPTHI). JleiicTBre Ha OpraHu3M 4yenoBeka. [ [puMeHeHne TIauiepruHa U STHICHT KOS

3.2

deHom: cTpoeHME MOJEKYNbI, (u3MYeckne W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHOoIa.
[Ipumenenue deHona

3.3

Aunbaerusipl U KeToHbl. DopMabaeru, alleTaabAerH I CTPOSHUE, PU3NUCCKUE M XMMUYECKHE CBOWCTBA
(peaxiu OKUCIICHUSI U BOCCTAHOBJICHHMSI, KAUECTBEHHBIE PEAKITHH ), TTOJIYICHHUE U TPHMEHEHHE
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OHHOOCHOBHBIG MMpeaACIIbHBIC Kap6OHOBBIe KHUCJIOTBI. MypaBLI/IHaSI " YKCyCHas KHUCJIOTBI: CTPOCHHUC,
(bHBquCKI/IC H XMMUYECKHE CBOMCTBA (CBOﬁCTBa, O6H_II/I€ AJI KjiIaCcCa KHUCJIOT, PCAaKIHA 3TCpI/I(bHKaLII/II/I),
MOJIy4YCHUC U MPUMCHCHUC. CTeapI/IHOBaH U OJICMHOBAasA KHUCJIOTBI KaK IMPEACTABUTCINA BbICHINX
Kap6OHOBLIX KHCIOT. MbliIa KaK COJIU BBICIIMX Kap6OHOBBIX KHUCJIOT, UX MOKOIICC ﬂeﬁCTBHC

3.5

Cnoxuele 3¢upbl Kak HPOU3BOAHBIE KapOOHOBBIX KUCIOT. I'maponu3 cinoxHbIX 3¢upoB. JKupsl
I'maponus xupos. [Ipumenenue xupoB. bruoiornueckas pojb KUPOB

3.6

VYTaeBobl: cOCTaB, KiaccuGUKaIys yriaeBoaoB (MOHO-, TU- U TTOJIMcaxapuibl). [1F0K03a — mpocTeimii
MOHOCaXapua: OCOOCHHOCTH CTPOCHHMSI MOJICKYJIbI, (U3MYSCKUE W XMMHUYECKHE CBOMHCTBA
(B3ammoneiictre ¢ ruapokcunoMm meau(ll), okuciernne aMMuagyHBEIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OPOXKECHUE TITIOKO3bI), HAXOXKACHUE B TIPUPOJIE, MPUMEHEHUE, ONOIOTHYECKAas POJIb.
dorocunTte3. Ppykro3a Kak “3oMep TIOKO3bl. Kpaxman W 1einrono3a Kak MPUPOIHBIE MOIUMEPHI.
CrpoeHue Kpaxmana W IIeJUTH0N03bl. Du3nMyeckre W XMMHYECKUE CBOWCTBA Kpaxmaia (THIPOJIU3,
KaueCTBCHHAsI PEAKIIMsI C HOJIOM)

A3zoTcoJiepXKalyie OpraHNueCKUe COSHMHCHHS

4.1

AMUHOKHCIOTHI KaK aM(pOTepHbIE OpraHnYecKrue coeluHeHus. Pu3nueckue 1 XMMUYeCKUe CBOMCTBa
aMUHOKHCIIOT (Ha mpuMepe rminHa). buonornyeckoe 3HaueHne aMHHOKUCIOT. [lenTumpl

4.2

Benku kak TpUPOAHBIC BBICOKOMOJICKYJISPHBIC coeanHeHMs. [lepBHYHAs, BTOPUYHAS U TPETUUHAS
CTpYKTypa OekOB. XMMHUYCCKHE CBOMCTBA OCIKOB: THAPOJU3, ICHATYPAIUS, KAYCCTBEHHBIC PEAKIIUH
Ha OeJIKu

BLICOKOMOHeKyJIﬂpHBIC COCIMHCHUA

5.1

OCHOBHBIC TIOHATUS XUMHUH BBICOKOMOJEKYJISPHBIX COCTUHEHUU: MOHOMEpP, MOJIUMEDP, CTPYKTYPHOE
3BEHO, CTCNECHb IOJWMEPHU3allid, CPEIHSsI MoJeKyisapHas Macca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJIMMEPU3aLIMs M HOJIUKOHAEHC AU
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OKCIepUMEHTaIbHBIE METOJIbI M3YUYCHHS BEIIECTB M WX NPEBpAIlCHUI: 03HAKOMIICHHE C 00pa3iamu
MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KayuyyKoB. [lomyuyeHrne CHHTETHUECKOTO KaydyKa
U PE3UHBI

11 KJIACC

Kon

ITpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1

TeopeTuyeckre OCHOBBI XUMUHU

1.1

XuMHu4YecKuii 3meMeHT. AToM. Sapo atoma, M30TONBL. DIEKTPOHHAs 000JI0YKA. DHEPreTHYECKUE
YPOBHHU, TOAYPOBHH. ATOMHBIC oOpOWTamH, S-, p-, d-3neMeHThl. OCOOCHHOCTH pachpeesIiCHuUs




DJIEKTPOHOB MO OpOMTaIsIM B aroMax »JJIEMEHTOB IMEPBBIX YETBIPEX MEPUOJOB. OIEKTPOHHAS
KOH(QUTrypanus aToMOB

1.2

[lepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux saemeHToB .M. Menaeneena. CBsi3b
nepuoanyeckoro 3akona u Ilepuonuueckoit cuctemsl xumudeckux sneMeHToB .M. MenneneeBa c
COBPEMEHHOM TeOopuel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKUX
3JICMEHTOB W 00pa3yeMbIX UMM MPOCTBIX M CJIIOXHBIX BEIIECTB IO IPYMIaM M NepuojaaM. 3HaYCHHE
MIePUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKU

1.3

CrpoeHue BemiecTBa. XUMHUYECKasl CBs3b. BUIBI XMMHUYECKOW CBSI3U (KOBaJeHTHAs HEIMOJSIpHAS H
MOJISIpHAs, WOHHAs, MeTauindyeckas). VOHBI: KaTHMOHBI M aHHWOHBL. MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOW XUMHYECKOW CBsi3H (0OMEHHBIN M IOHOPHO-AKIICITOPHEIH). BomopoiHas cBs3b

1.4

BanenTHOCTB. DNEKTPOOTPHIATETbHOCTh. CTENEHh OKUCICHIS

1.5

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel KpUCTAIUIMYECKUX PpEIIETOK. 3aBUCHMOCTh CBOWCTBAa BEUIECTB OT THUMA KPUCTAUIMYECKOU
pewmétku. IloHsiTe O nucnepcHbIX cucTemax. VICTUHHBIE W KOJUIOWJIHBIE pacTBOpbl. MaccoBasi J1oJist
BEIIIECTBA B PacTBOPE

1.6

KﬂaCCI/I(I)I/IKaHI/IH HCOPTaHUYCCKUX COGHHHCHHﬁ. HOMeHK.]'IaTypa HCOPraHn4YCCKUX BCIICCTB

1.7

Xumudeckas peakiusa. Kimaccnukamus XMMHYECKHX peakIuid B HEOPTAHHMYCCKOW W OpPTaHHYECKOM
XUMHUH. 3aKOH COXPAaHEHHS MAacChl BEIIECTB, 3aKOH COXpPAaHEHHs W IPEBPAlICHUS DSHEPTHH TIPH
XUMHYECKUX PEAKITUIX

1.8

CKOpOCTh peakunu, e€ 3aBUCHMOCTD OT PA3INYHBIX (DaKTOPOB

1.9

OOpatuMble peakuuu. XUMUYecKoe paBHOBecHe. DaKTOphI, BIMSIOMINE Ha COCTOSHHE XHMMUYECKOTO
paBHoBecus. [Tpunnun Jle Illarense

1.10

OnekTponuTHyeckas aucconmanus. CHIbHBIE M cla0ble 2JIEKTpoiauThl. Cpela BOMHBIX PacTBOPOB
BCIIIECTB: KHCIas, HeWTpallbHas, [enovHast. Peakiyin HOHHOTO 0OMeHa

1.11

OKHCINTEIbHO-BOCCTAHOBUTEILHEIC peaKkumun

HCOpFaHI/I‘ICCKaH XUMUS

2.1

Hewmeramnbl. Ilonoxxenue HemetamioB B Ilepuoamyeckoit cucreme Xxumudeckux syemeHToB J[.U.
MenzeneeBa 1 0COOEHHOCTH CTpPOEHHS aTOMOB. DU3WYECKHE CBOICTBA HEMETAIUIOB. AJUIOTPOTIHS
HEeMeTaJUIoB (Ha IMpUMepe KUCIIOpoaa, cephl, hocdopa u yrirepoia)

2.2

XUMHUYECKUE CBOMCTBA Ba)KHEHMIIUX HEMETAJUIOB (TaJIOrEHOB, CEpbl, a3oTa, (ocdopa, yriepona u
KpEMHUS) U HUX COeAMHEHUIl (OKCHAOB, KHUCIOPOJCOAEP)KALINX KHCIIOT, BOJOPOJHBIX COEIUMHEHUH).
[IpuMeHeHue BaKHEHIIMX HEMETAJUIOB U UX COCIMHEHUN
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Meramnel. [lonoxenne wmetamnoB B Ilepuoanueckoit cucremMe xuMudeckux asnementoB J[.H.
MenpeneeBa. OcCOOEHHOCTH CTPOSHUS JICKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. OO0Imue husndeckue
cBoiicTBa MeTauIoB. CIIaBBl METAJIIOB. DIEKTPOXUMHYCCKHUH Pl HAPSDKCHUN METaJIOB
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XUMHAYECKHE CBOMCTBA BKHEHIINX METAIUIOB (HATPHMA, KaIHid, KaJbIIHiA, MAaTHUH, ATFOMHHAN, IIHHK,
XPpOM, JKeJe30, MeJIb) U UX coenHeHui. O0ImIme crocoOb! moyueHus MeTauioB. [ [puMeHeHne MeTamioB
B OBITY U TEXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTraHMYCCKUX BEIICCTB, IIPUHAMJICIKAIINX K PAa3JIMYHBIM KJIacCaM

XUMHA U KU3HDb

3.1

Ponp xumum B oOecniedeHNH SKOJIOTHYECKON, SHEPTeTHICCKON U MUIIEBOH 0€30MacHOCTH, pa3BUTHH
MeauiuHbL. [IoHsATHE 0 HAYYHBIX METO/aX MO3HAHMS BEIIECTB M XMMHUECKUX PEaKIIHiA

32

[pencraBienus 00 OOIMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO MOJTYYCHUS BAXHEUIIIMX BEILECTR.
UemoBek B MUpPE BEIIECTB U MATEPUAJIOB: BaKHEHIITUE CTPOUTEIHLHBIC MAaTEPHAIBI, KOHCTPYKITHOHHEIE
MaTepHaibl, KpacKH, CTEKIIO0, KepaMHKa, MaTepHAITbI IS 3JIEKTPOHUKH, HAHOMATEePHAIbl, OPTaHUYIECKIe
Y MUHEpaJIbHbIE YA0OpEeHMs

3.3

XUMHS M 30pOBBE 4YeJIOBEKa: MpaBMJIa HCIOJNB30BAHUS JIEKAPCTBEHHBIX IIpenaparToB, IpaBuia
0€301acHOr0 UCIIOJIL30BAHUS IPENapaToB ObITOBOW XMUMHH B TIOBCEHEBHOM JKU3HH




YYEBHO-METOJINYECKOE  OBECNEYEHME  OBPA3OBATEJHLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

— Xwumus, 10 xmace/ T'abpuensiu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBerieHne»

— Xumus, 11 xmace/ T'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3natenbctBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJIA

— yuebHo-Meroanueckuit komruiekT: O.C. ['abpuensn «IIporpamma kypca xumuu 11s 8-11
KJIacCcOB 00111e00pa3oBaTebHBIX YUpexaeHui», Mocksa, uza. «Jpoda» 2010r. (bazoBsrit
YPOBEHb, NPOPUIbHBII YPOBEHB).

— Ta6puensn O.C. Xumus 10 knacc, Mocksa, «/poda». 2014 r. IIpodunbHbiil ypoBEHb.
YueOHuK.

— Tabpuensa O.C., OctpoymoBa WN.I'. Xwumumsa. 10 xin. IIpodunbHbi  ypOBEHB:
Meroauueckoe nmocodue. — M.: JIpoda.

— Tabpuensn O. C., OctpoymoBa WN.I'. HacronpHas kuura yuurens. Xumus. 10 ki1, - M.:
Hpoda.

— Taopuensa O.C., OcrtpoymoBa W.I'. Opranuueckas XuMus B TeCTax, 3ajayax,
ynpaxHeHusx. 10 k1. — M.: JIpoda.

— Xwumus 10 ki1.: KonTposbHbie 1 ipoBepouHbie padoThl K yueonuky O.C. 'abpuensna.

— Tabpuensan O.C., PemeroB II.B., OctpoymoB W.I'., Hukutiok A.M. T'oToBuMcsa K
eIMHOMY TOCYAapCTBEHHOMY 3K3aMeHy. — M.: JIpoda.

— Tabpuensn O.C., OctpoymoB WU.I'. Xumus. Marepuanbl Jjsi MOATOTOBKUA K €IUHOMY
roCy/IapCTBEHHOMY 2K3aMEHY U BCTYMHUTEIbHBIM 3K3aMeHaM B By3bl: Yuel. [locoOue, -
M.: [poda.

— Ta6puensan O.C., OcrpoymoBa N.I'. Xumuueckuii 3xcriepuMeHT B 1mikoiie, 10 ki — M.:
Hpoda.

— 0O.C. I'abpuensan yueonuk «Xumus» 11 knacc, Mocksa, «Ipoda» 2013r.

— Tabpuensn O.C., JIsicoBa I'.I'. Xumus. 11 knacc. [Ipodunsubiii ypoeHs. 2013.

— Tabpuensn O.C., JIsicoBa I'.I'., BBenenckas A.I'. Kuura aist yaurens. Xumus. 11 kmacc.
B 24. Meroanueckoe nocoodue. 2015.

— Tao6puensn O.C., OcrpoymoB WN.I'. Obmas xumusi B TecTax, 3ajadax, ynpakHeHusx. 11
kiacc. Mocksa. [[poda. 2008.

— Xwumus. 11 xknacc. KontposibHbie u mpoBepouHbie paboThl k yueouuky O.C. 'abpuensna,
I''T". JIeicoBoii «Xumus. 11 wkmacc. [Ipodunbneiii ypoersy. O.C. IN'abpuensu, T1.H.
bepeskun, A.A. Ymakosa u ap. — Mocksa, poda. 2016.

— Tabpuensan O.C., OctpoymoBa MN.I'. Xumudeckuil 3kcnepuMeHT B mmkoje. 11 kiacc
Mockaa. Jlpoda.



HUAPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

O.C.T'abpuensu Xumus. 10-11 kinacc: a7eKTpoHHOE YUeOHOE U3/IaHue: MyJIbTUMEIUITHO
PUIIOKEHUE K y4eOHUKY O.C. ["ab6puensina. —
http://www.drofa.ru/catnews/dl/main/chemistry

[Tporpamma no xumuu. — http://www.drofa.ru/for-users/teacher/vertical/programms

Enunas komekuuss 1udpoBbix o0Opa3oBaTedbHbIX pecypcoB. —  http//school-
collection.edy/ru
DNeKTPOHHBIEC MPUIIOKEHUS K YyueOHUKY. — http//www.drofa/ru/cat/prodyct865/htm


http://www.drofa.ru/catnews/dl/main/chemistry
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