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HOACHUTEJIBHASA 3AITUCKA

[IporpaMMa Mo XMMUU Ha YPOBHE CpeTHEro o01iero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe dDenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS ¢eaepalibHON 00pa3oBaTeIbHOM
nporpamMmbl  cpenHero  obmiero  oopazoanusi  (POII  COQO), mnpencTaBieHHBIX B
denepanbHOM rocyJapcTBEHHOM oOpazoBaTesibHOM cTangapte COO, ¢ yuérom Konuenmuu
npernofaBaHus yueOHOro mpeamera «XUMHs» B 00pa30BaTENbHBIX OPTaHU3AIMSIX
Poccuiickoii @enepanuy, peanu3yOIIUX OCHOBHBIE OO0pa3oBaTElIbHbIE MPOTPAMMBI, U
OCHOBHBIX NOJIOKEHUH «CTpaterun pa3BuTus BocnuTaHUs B Poccuiickoit ®@enepaunn Ha
nepuon a0 2025 rona» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mMOAXOJ0OB K pa3pabOTKe MNpOrpaMMbl MO XUMHH, K OINPEACICHHUIO OOIen
CTpaTernu OOYYeHMs, BOCIUTAHUS U Pa3BUTHS OOy4yaIOUIUXCA CPEACTBAMHU Y4eOHOTO
npeameta «Xumus» 1 10—-11 kimaccoB Ha 0a30BOM YpOBHE COCTABHIIM KOHUENTYaJIbHbBIE
nonoxeHuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH II€JIeH, COACpIKaHUs, PEe3yIbTaTOB
oOyueHusi U TpeOOBAHUIN K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHME, IOJYy4aeMOE€ BBIIYCKHUKaMH 0011e00pa30oBaTelbHOM
OpraHu3alliM, SBIISICTCS HEOTHEMJIEMOW YacThbl0 HUX 00pa3oBaHHOCTH. OHO CIY)KUT
3aBEPILAIOIINM ATANlOM Pealiu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LEJOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHHs. DTH LEHHOCTU
KacaroTcsl MO3HAHUS 3aKOHOB MPUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KyIbTYpbl
YEeJIOBEKa, a TaKKe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3JI0POBBIO U
npupogHoil cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHE OOyYarOLIUMXCsl Ha YPOBHE
cpeaHero oo0Iero oopa3zoBaHus CpeACTBAMU Y4eOHOro mpeaMera « XUMus, CoAepKaHue U
MIOCTPOCHUE KOTOPOIO OINpEAeeHbl B MPOrpaMMe MO XUMHH C YYETOM CreUu(UKH HAyKu
XUMUH, €€ 3HaUYCHUs B TIO3HAHUU MPUPOJIBI U B MAaTEPHAIIBHON JKM3HU OOIIECTBA, a TAK¥KE C
y4€TOM OOLIMX LEeeH U MPUHIUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSTHUE CHCTEMBbI
cpeaHero oomiero oopasosanus B Poccuiickoit @eaepariuu.

XuMHUsL Kak »JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MWIpaeT ocoOyl pojib B
COBPEMEHHOM IMBWJIM3AllMd, B CO3JaHUU HOBOM 0a3bl MarepuaibHOU KymbTypbl. OHa
BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHME PALMOHAIBHOIO HAayYHOTO MBILIUICHUS, B CO3JaHUE
L[EJIOCTHOT'O MPEACTABJICHUS 00 OKPYXAIOIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKA,
KoTopoe (opMHUpyeTCSi B XUMUM Ha OCHOBE T[IOHMMAHHS BEIIECTBEHHOIO COCTaBa
OKPYXAIOIEro MUpa, OCO3HAHUS B3aUMOCBSI3U MEXY CTPOEHUEM BEILIECTB, UX CBOMCTBAMU
¥ BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHo B3auMOAEUCTBYS C JAPYIMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YacCThIO MUPOBOM KYJIbTYpPbl, HEOOXOJMMBIM YCIOBUEM YCHEIIHOIO TPpyJa U
KU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeibHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HalpaBJieHa Ha PEIICHHE TI00adbHbIX MPOOJIEM YCTONYHBOTO
pa3BUTHSI 4YEJIOBEUECTBA — CBHIPbEBOM, SHEPreTUYECKOW, MHUIIEBOW, 3SKOJIOTMYECKOU
0€30MacHOCTH U OXPaHbI 3J0POBBSI.



B cootBercTBUMM C 0OIIMMU HENIMUA U MPUHIUIAMH CPEIHEro oOIIero oopa3oBaHUs
coaepxkanne mnpeamera «Xumus» (10-11 xkmaccel, 0a30BbIi  ypOBEHb U3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY OOyYarouuxcs,
HEOOXOUMYI0O UM I BbIpAaOOTKA MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIHEUIHOTO
BKJIFOYEHHUS] B KU3Hb COLMYyMa, MPOAOLKEHHS OOpa30BaHMs B PA3JIMYHBIX O0JIACTIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMu TIpeaMeTa «XUuMHUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» U «OOm@ass U HeopraHW4eckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHMs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAayKU: CUCTeMa 3HAHUH MO0 HEOPTraHUYECKON XUMUH (C
BKJIIOUCHUEM 3HAaHWM M3 OO0IIel XMMUHU) U OpraHuueckod xumuu. PopMupoBaHuEe TaHHOU
CUCTEMBbl 3HAaHUN NPU HU3YYCHUH MpeaMeTa O0ecrnedrMBaeT BO3MOXKHOCTh PACCMOTPCHUS
BCEr0 MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conaepxkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas
HEOpraHuveckas Xumus» chopMUpOBaHA B MPOTpaMMe MO XMMHHU Ha OCHOBE CHUCTEMHOIO
MOAX0Jla K M3YYCHHUI0 Y4EeOHOTO Marepualia U 00YyCJIOBJIEHAa MUCTOPUUYECKH O0OOCHOBaHHBIM
pa3BUTHEM 3HAHUU Ha OMpPENIETEHHBIX TEOPETUUECKUX YPOBHsIX. Tak, B Kypce OpraHM4ecKon
XUMHH BELIECTBA pPACCMATpPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OpPraHUYECKUX COCIMHEHUM, a TaKKE€ Ha YPOBHE CTEPECOXHUMHUYECKHX U AJIEKTPOHHBIX
MIPEACTABICHUI O CTpOEHUU BeliecTB. CBeleHNs: 00 M3y4aeMbIX B KypCe BEIIECTBaX JAOTCS
B Pa3BUTHUU — OT YTJIEBOJIOPOJIOB /IO CJIOKHBIX OMOJIOTMUECKHM AKTHUBHBIX COEIUHECHUH. B
Kypce OpraHM4eCKON XUMHH MOJIY4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmmero  oOpa3oBaHUsl IEpPBOHAYAIbHBIC TMPEACTABICHUS O XUMHYECKOM  CBS3H,
KJIaCCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKON PEAKIINH.

[Tox HOBBIM YIJIOM 3p€HHUS B MpeIMeTe «XUMHUsD 0a30BOTO YPOBHS pacCMaTpUBAETCA
M3YYEHHBI Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHMsI TEOPETUUYECKH MaTepuan u
(haKTONOTUYECKHE CBEJCHUS O BEIIECTBAaX M XMMHYECKOW peakiuu. Tak, B 4YaCTHOCTH, B
Kypce «OO01as 1 HeopraHu4eckass XuMUsS» 00y4arolUMCs NPeJOCTaBISIETCS BO3MOKHOCTh
OCO3HaTh 3HAYEHHE MEPUOJMYECKOr0 3aKOHA C OOIIETEOPETHUYECKHX U METOJ0JIOIMYECKUX
MO3ULIMNA, TIIyOKE€ TMOHATh HCTOPUYECKOE HU3MEHEHWE (PYHKUUHA HTOro 3akoHa — OT
0000111ar01I1eH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucreMa 3HaHU O BaXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOECHHH, CBOMCTBAX
U TOPUMEHEHHM, a TAKXKE O XMMHUYECKHX PEaKIMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MpOTEeKaHus JonoaHgeTcs B Kypcax 10 u 11 kiaccoB ajieMeHTaMu ColiepKaHus, UMEIOIIUMU
KYyJIbTYPOJIOTHYECKUN ¥ TMPUKIATHOW XapakTep. DTU 3HAHHS CIIOCOOCTBYIOT NMOHUMAHUIO
B3aMMOCBSI3M XMMHHM C JPYTMMH HayKaMH, PAacKphIBAIOT €€ POJib B TO3HABATEIbHOW M
MPAKTUYECKON JEeITEILHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKECHUSI K TIPOIIECCY
TBOpYECTBA B 00JAaCTH TEOPUM U TMPAKTUYECKUX TMPUIOKEHUN XHUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsemMax,
CBSA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HH(POPMAIMIO M TPUMEHSITH €€ s
MOMOJIHEHUsI ~ 3HAaHWM,  PENIeHUSI  HMHTEJUIEKTyalIbHBIX M DKCIEPUMEHTAJbHBIX
MCCJIEI0OBATENbCKUX 3a/1ad. B 1enom copepkanue yuyeOHOro mpeamMera « XUMHs JaHHOTO



YPOBHS U3yYEHUS] OPUEHTUPOBAHO Ha (POpMHUpOBaHHUE y O0YUAIOIIUXCS MUPOBO33PEHUYECKON
OCHOBBI I TOHUMaHUA (PUIOCOPCKUX WACH, TaKMX KaK: MaTepUaIbHOE EIUHCTBO
HEOPTraHUYECKOTO U OPraHUYeCKOTO MUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHEM, I103HABAEMOCTbh MPUPOJIHBIX SBJICHUN NyTEM SKCHEPUMEHTAa U PEIICHUS
MIPOTUBOPEUYNI MEXTy HOBBIMU (haKTaMH U TEOPETUUYECKUMH TMPEANOCHIIKAMH, OCO3HAHUE
PO XMMHHM B PEIICHUU OHKOJOTMYECKUX TpodsieM, a Takke MpolieM cOepekeHus
HSHEPreTUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTHI U MaTepUaoB.

B mnnane pemieHus 3ajad BOCIUTAHUS, PA3BUTUS U COIMAIM3ALMU OOYyYarOUIUXCS
NPUHATHIE MPOrpaMMOI MO XUMHUHU MOAXOJbl K OMPEACJICHUIO COJIEPKaHUSI U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (OPMHPOBAHWE YHUBEPCANBHBIX Y4YEOHBIX JCHCTBUH,
UMeEIoIMX 0a30BO€ 3HAYCHHE JIA PA3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MpoOIieM,
MOMCKa, aHajiu3a W o0paboTKU MHOOPMAIMKM, HEOOXOIUMBIX Il MPUOOPETEHHUS OIbITA
NPAKTUYECKOM M HCCIEIOBATEIbCKON NIESITENIbHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B
MMO3HAHUW XUMUH.

B mpaktuke npenogaBaHusi XUMHHM KaK Ha YPOBHE OCHOBHOTO 0OILEro oOpa3oBaHMS,
Tak ¥ Ha ypOBHE CpeIHEro oOIero oOpa3oBaHHWsA, MPHU OMPEACIICHUU COMAEp KAaTeIbHOU
XapaKTEPUCTUKU II€JIeH M3y4YeHHUs TMpeJMeTa HalpaBlIeHUEM NMEPBOCTENCHHOW 3HAYUMOCTH
TPaJAUIIMOHHO TpuU3HAETCS (OPMHUPOBAHME OCHOB XHUMHYECKOM Hayku Kak oOJacTu
COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYECKON NIEATEITHHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOIMYECKOM TOYKHM 3PEHUS TAaKOW IOAXOH K
OTIpEICTICHUIO 1eJIe U3yUeHUs MpeIMeTa SBISETCS BIIOJIHE ONPaBIaHHbIM.

CoryacHO TaHHOW TOYKE 3pEHHUS TJIABHBIMH LIETISIMUA U3YYEHUS MpeaMera « XUMUs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (QopMHupOBaHUE CHUCTEMbl XHMHUYECKHUX 3HAHUM KaK BaKHEHUIEH CcOCTaBIsIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, B OCHOBE KOTOPOH JIe)KAT KITIOUYEBBIC TOHSTHS,
(dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHUE W
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHUI MHUPOBO33PEHUYECKOT0 XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,;

¢ (HOopMHUPOBAHKE U PA3BUTHE MPECTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB
U XAMHYECKHX  pEaKIui, HEOOXOAUMBIX JJIsI  TPHUOOPETCHHUS  yMEHHUI
OPHEHTHUPOBATLCS B MHPE BEIIECTB M XMUMHYCCKUX SIBJICHUH, MMEIONIUX MECTO B
IIPUPOJE, B MPAKTUYECKOWU U MIOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIHLHOCTH, CBA3aHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XUMHUYECKOTO OJKCIIEPUMEHTA, COOIIOACHUEM TMPaBWI OE30MacHOTO
oOpallieHHsI ¢ BEIESCTBAMM.

Hapsiny ¢ aTuM, comepxaTenbHas XapakTepUCTUKA TIeNiel U 3a7ad U3yueHus MpeaMeTa
B IporpaMMe II0 XHMHH YTOYHEHAa W CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH
MIPUOPUTETAMHU B CUCTEME CpeaHero obiero oopasoanusi. CeroiHs B MpenogaBaHuN XUMUHU
B Oouiblliell CTENMEHW OTHAETCA MPEANOUYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHMs
oOyueHusi, OPHUEHTUPOBAHHOW Ha TMOATOTOBKY BBIITYCKHHKA OOIIe00pa30BaTeIbHON
OpraHM3aIlfH, BIAJCIONIETO HE HAOOPOM 3HAHWM, a (PYHKIIMOHATBHOW TPaMOTHOCTBIO, TO



€CTh CIOCOOaMH ¥ YMEHHUSIMH aKTUBHOTO TMOJIyUYEHHUs 3HAaHUHM U IPUMEHEHHS UX B pEalbHOMN
’KU3HU JJIS1 peIICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpH H3y4YeHHM MpeaMeTa «XUMUS» JTOMHUHHUpYIOIIee 3HAYCHHE
NpruoOpPETAIOT TaKKe NN U 3a/1a4H, KakK:

amanrtanus OOydarolmuxcs K YCIOBUSAM JAMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpoBaHHE HUHTEIUIEKTYaJlbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K camM0o00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIHHOMY NPUHATUIO TPAMOTHBIX PELICHUH B KOHKPETHBIX
’KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M UX NMPUMEHEHHEM;

¢opmupoBaHre y 0OydYarOUIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOLIUX YHHMBEPCATbHOE 3HAYCHHE Ui PAa3IMYHBIX BHUAOB JCSTEIbHOCTH: PEIICHUs
npo0iieM, TMOUCKa, aHamu3a U o0pabOTKU MH(OPMALUK, HEOOXOAUMBIX AJISi MPUOOPETEHUs
OIBITA JEATENBLHOCTH, KOTOpAsi 3aHUMAET Ba)KHOE MECTO B MO3HAHWU XMMHU, a TaKXKe IS
OLIEHKM C TIO3MIUN DKOJOTUYECKOH Oe30macHOCTH XapakTepa BIUSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX  HMHTEPECOB, HWHTEIJICKTyallbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYarommxcs: ClIOCOOHOCTH CaMOCTOATENIBLHO MPUOOpPETaTh HOBBIE 3HAHUS
[0 XMMHUHU B COOTBETCTBHM C XU3HEHHBIMU MOTPEOHOCTSAMH, HCIOIb30BaTh COBPEMEHHbIE
MH(GOPMALIMOHHBIE TEXHOJIOTUM I MOMCKAa M aHajdu3a YYeOHOH M Hay4HO-TOIYJISIPHOM
uH(POPMAIIMU XUMAYECKOTO COACPKAHMS,

dopMupoBaHHe W pa3BUTHE Yy OOYYAIOIMIUXCS AaCCOIMATHBHOTO M JIOTUYECKOTO
MBIIUIEHHs, HAOMIOJATEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, TMpPU IUIAHUPOBAHWU U TMPOBEACHUM XUMHYECKOIO
HKCIIEPUMEHTA;

BOCTIHTaHHWE y OOydYarommxcsi yOeKIEHHOCTH B TYMaHHWCTHYECKOW HAINpPaBICHHOCTU
XUMHHA, €€ BaXXHOM POJIM B PEHICHUH TJIOOAaTbHBIX MPOOJEeM  palMOHAIHHOTO
PUPOIONIOIB30BaHUS, TIOTIOJIHEHUSI SHEPIeTUYECKIX PECYPCOB M COXPAHEHUs MPUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJWMOCTH OEpEek)HOr0 OTHOILEHUS K MPHUPOAE U CBOEMY
3IOPOBBIO, @ TaKKe MPHOOPETEHHUsI OMbITAa HCIOJB30BAHUS TIOJYYCHHBIX 3HAHUW IS
MPUHITHS TPAMOTHBIX PEIICHUI B CUTYaIIUsAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B yueOHOM miaHe cpeaHero ooOiiero oOpa3oBaHusA NpeaMeT «XuMHs» 0a30BOro
YPOBHS BXOJUT B COCTaB NpeAMETHON 001acTu «EcTecTBEeHHO-HAayUHbIE IPEAMETHI.

OO111ee ynco yacoB, OTBEAEHHBIX JIUIS U3yUEHUSI XUMHH, Ha 0a30BOM YPOBHE CPEIHEr0
ob1iero o6pa3zoBanusi, coctarisieT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegento), B 11
Kiacce — 34 gaca (1 gac B Hezeto).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHM4eckoM XuUMUU: €€ BO3HUKHOBEHHE, DPA3BUTHE M 3HAYCHUE B
[IOJIyYEHUM HOBBIX BELIECTB M MaTepuasoB. Teopus CTpOEHUs OPraHUYECKUX COECIMHEHMMU
A. M. byrtnepoBa, e€ ocHOBHbIe moJOXeHUS. CTpPyKTypHBIE (POPMYIBI OpPraHUYECKUX
BemecTB. ['omonorusi, mzomepus. XUMHUYECKas CBSI3b B OPraHUYECKHX COEIMHEHHSX —
OJIMHAPHBIE U KPATHBIE CBA3H.

IIpencraBnenne o KiIacCU(UKAaUMU OpraHUYEcKHX BemlecTB. HomeHnknarypa
OpraHUYEeCKUX COEIMHEHHH (CUCTEMAaTUYeCKas) U TPUBHAIbHBIE HA3BaHUS BaKHEHUIINX
MPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

DKCnepruMeHTAIbHBIE METO/Ibl U3YUYEHUS BEIECTB U UX NPEBPALLICHUN: 03HAKOMIICHHE
c oOpa3llaMH OpraHMYECKHUX BELIECTB M MaTepuajaMH Ha HX OCHOBE, MOJEIUpPOBaHUE
MOJIEKYJI OPTaHUYECKUX BEILECTB, HAOIIOJCHUE U ONTMCAHUE IEMOHCTPAIIMIOHHBIX ONBITOB 110
MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IpPU HArpeBaHuM (IUIaBiI€HUE, OOYrIMBaHUE U
ropeHue).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUI psAn. MeTraH M 3TaH — NpocTEeHlIne
NPEICTABUTENN AJKAHOB: (PU3MYECKHUE M XMMHYECKHE CBOMCTBa (peakUuu 3aMElIeHMs U
rOpeHus1), HaXOXACHUE B MPUPOJIE, OIYyUEHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA pAx. OTWIEH MW NpPONWIEeH —
npocTeililiie NpeaCcTaBUTeNn aJIKeHOB: (U3MUECKHEe M XHMMHUYECKHE CBOWCTBA (peakuuu
TMAPUPOBAHUS, FaJOTEHUPOBaHUS, TUAPATALNH, OKUCICHUS U MTOJIMMEPU3ALIH), TTOIyYCHHUE
Y IPUMEHEHUE.

Anxanuensl: 0yranuen-1,3 u metunOyraaueH-1,3: cTpoeHne, BaXXHENIINEe XUMUYECKHUE
cBOMCTBA (peakuus noiuMmepusaun). [lonydyeHne CHHTETHYECKOro KayuyKa U PE3HUHBI.

AJKUHBL: COCTaB M OCOOEHHOCTHU CTPOEHMS, TOMOJIOTUYECKUH psl. ALETHWIEH —
NpOCTEHIINKA TMpEeACTaBUTENb AJIKWHOB: COCTaB, CTPOEHME, (PU3MUECKHE U XHUMHUYECKHE
CBOMCTBA (peaklMM TUIPUPOBAHMS, TAIIOTEHUPOBAHNUSA, TUAPATALIMHA, TOPEHHUS ), TOJTYyUYEHUE U
MIpUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (PU3NYECKHE M XMMHUYECKUE CBOMCTBa (peakuuu
raJIOTEHUPOBAHNSI U HUTPOBAHHUSA), MTOJIYYEHUE U NPUMEHEHUE. T0ay0N: cocmaes, cmpoeHue,
Quszuueckue u Xumuyeckue cOUCMBA (peakyuu 2an02eHUpOBaHUs U HUMPOBAHUS),
nonyueHue u  npumeHenue. TOKCHYHOCTH apeHOB. ['eHeTWyeckas CBSI3b  MEXIY
YTIE€BOAOPOAAMHU, MPUHAICIKAIIMMHU K PA3IMYHBIM KJIACCAM.

[IpuponHble HWCTOYHUKU YIIIEBOJOpOaOB. [Ipupoanbiii ra3 M MOMyTHBIE HETSHBIC
razel. Hedte u e€ mpoucxoxaenne. CrocoObl mepepaboTKu HePTH: TEeperoHKa, KPEKWHT
(TepMuueckuii, KaranuTuyeckuil), mnuposu3. IlpomykTel mnepepaboTku  HepTH, UX



MPUMEHEHNE B TMPOMBINUICHHOCTH W B ObITy. KaMeHHBIH yromb W TPOIYKTHI €T0
nepepadboTKH.

DKCIEpUMEHTAIbHBIE METOABI U3YUYECHUS BEIIECTB U UX MPEBPALICHUN: 03HAKOMJICHUE
c oOpa3namu MlacTMacc, KaydykoB U pe3uHbl, koiekuun «HedTs» u  «Yroiby,
MOJICIMPOBAHUE  MOJICKYJ  YIVIEBOJOPOJAOB M  TAJIOT€HONPOU3BOJHBIX, MPOBEICHUE
[PaKTUYECKON pabOThI: MOJYyYEHUE ITUICHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérnrlie 3agaun.

Boluucienuss mo ypaBHEHHIO XHMHMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MU MPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opraHudecKkue CoeAMHEHU

[IpenenbHble OJJHOATOMHBIE CHUPTHI. METaHON W 3TAHOJ: CTPOEeHHE, (HU3UUYECKUE U
XUMUYECKHUE CBOMCTBa (peakiMd ¢ AaKTHUBHBIMH METaJUlaMH, TaJoreHOBOJIOPOJaMH,
ropeHue), NnpuMeHeHue. BojopoaHble CBA3M MEXIy MoOJeKyJdamMu cnuprtoB. JleiicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CHUPTHI. OTWICHIJIUKOJIb W TJMIEPUH: CTpOeHHE, (U3UYECKUE U
XUMUYECKHUE CBOMCTBA (B3aMMOJIEUCTBHE CO IICJIOYHBIMA METAJlJIaMH, KadyeCTBEHHAas
peakivsi Ha MHOTOaTOMHBIE CIUPThI). JlelicTBMe Ha opraHu3M uenoBeka. [IpumenHenue
JIMIEPUHA U STUJICHTJIUKOJIS.

@deHOol: CTPOEHUE MOJIEKYJIbl, (PU3MYECKHEe M XUMHUUYECKHUE CBOMCTBA. TOKCUYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunibl U kemownsl. DOpMaNbIETHA, aleTANbJICTHI: CTPOCHUE, (U3UUECKHE U
XUMHUYECKUE CBOMCTBA (pEaKIMU OKHCIICHUS W BOCCTAHOBJICHMSI, KQU€CTBEHHBIC PEAKIIUN),
MOJyYEHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE TMpeeibHbIe KapOOHOBBIE KHUCIOTh. MypaBbuHAsT U YKCYCHas
KHUCJIOTBI: CTPOCHHE, (DU3NYECKHe W XMMHYECKUE CBOMCTBa (CBOMCTBA, OOIIME IS Kiacca
KHCJIOT, peakius 3Tepudukaiumn), noaydyeHue u npuMmeHeHue. CteapruHoBas ¥ OJICHHOBAs
KUCJIOTBHl KaK MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCJIOT. MblIa Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe ACHCTBHE.

Cnoxuble >Qupbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['MIPONU3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornueckast posib KUPOB.

VYrneBonpl: cocTtaB, kiaccUUKAIMSA YIrJIeBOJOB (MOHO-, AW- W TOJUCAXapHUIbI).
['moko3a — mpocTeinii MOHOCaxapuJl: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3HUECKUE U
XUMUYECKHe CBOMCTBa (B3aumojeicTBue ¢ ruapokcugom meau(ll), okucnenue aMmmMuagyHbIM
pactBopoM okcuaa cepebpa(l), BoccTaHOBIEeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXICHHE B
pUpOJIe, MPUMEHEeHHE, Onosiornueckas posb. @otocuaTe3. DpyKTO3a KaK U30Mep TIFOKO3BI.

Kpaxman wu uemmono3a kak mnpupoaHsie nonumepbl. CTpoeHue Kpaxmana u
1eJUT0103bl. DU3WYECKe W XUMHYECKHE CBOMCTBA Kpaxmalia (TUIpOJIM3, KayeCTBEHHAs
peaKIus ¢ UOJ0M).

DKCIEpUMEHTAIbHbIE METOJbl U3YUYEHHUs BEIIECTB U MX MNPEBpallCHUN: MPOBEICHUE,
HaOJIIOZICHNE M OMHMCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC
peaKIuy OJIHOATOMHBIX CIHUPTOB (OKHcIeHUe ATaHona okcuaoM meau(Il)), MHOroaToMHBIX




CIUPTOB (B3aumojeiicTBue riunepuHa ¢ rujapokcunoM meau(Il)), anbaernnos (oKucieHHe
aMMUa4HBIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom menu(Il), B3ammonericTBue
Kpaxmayia ¢ HOJOM), IPOBEICHHE MPAKTUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WUJIM MPOAYKTA PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKIIUN).

A30TcozepKalume OpraHuuecKue COeIMHEHMUS.

AMHMHOKHCIIOTHI Kak aM(doTepHbIe OpraHudeckue coeauHeHus. DOuzndeckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha TpuMepe riauiuHa). buonormyeckoe 3HaYeHHE
aMHUHOKUCHOT. [lenTuasl.

benku kak nmpupoaHbIE BBICOKOMOJIEKYJIIpHbIE coequHeHUs. [lepBruuHas, BTopuyHas u
TPETUYHAsI CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBA OEIKOB: THMAPOJIMU3, JAEHATypauus,
KaueCTBEHHbIEC PEaKLIUU Ha OCJIKU.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U UX MpEBpaIleHU: HAOIIOACHUE U
OMKCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JeHAaTypalus OENKOB MpHU HArpeBaHWUM, IBETHBIC
peakIuy OeIKOB.

BrbicokoMouieKyJIsIpHbIE COeIMHEHUS]

OCHOBHBIC TIOHSITUS XMMHUU BBICOKOMOJICKYJISIPHBIX COCIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTEIECHb MOJIMMEPU3ALNM, CPEIHSS MOJEKylIsipHas macca. OCHOBHbIE
METOJbl  CHUHTE3a  BBICOKOMOJICKYJISIDHBIX  COCIMHEHUN  —  MOJUMEpHU3aluus U
MTOJIMKOH/ICHCAITHSI.

DKCIEepUMEHTaIbHbIE METOAbl U3YUYCHUS BEIIECTB U UX MPEBPAILCHUI: 03HAKOMJICHUE
¢ o0pa3uaMy NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MmexnpeaAMETHBIX CBA3EH MPU U3YUYEHUH opraHnyeckoil xumuu B 10 kiacce
OCYUIECTBJISIETCSL YEPE3 UCIOIb30BAHUE KAaK OOUIUMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U
MOHATUM, SIBJSIOIIMXCS CUCTEMHBIMU JJISl OTJACJIBHBIX MPEAMETOB €CTECTBEHHO-HAyYHOTO
[UKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SBJICHHE, HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHajIM3, CHHTE3, KIacCHU(pUKALUS, TEPUOJUYHOCTb, HAOIIONCHHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

®usuka: Marepus, SHEpPrusi, Macca, aroM, 3JEKTPOH, MOJIEKYJa, SHEPreTHUYECKHl
YpOBEHbB, BEUIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKHIE BEIUYUHBI
Y €IMHULIBI UX U3MEPECHUSL.

buonorus: knerka, opranusM, 6uocdepa, 0OMEH BEIECTB B OpraHusme, (HOTOCUHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (O€IKU, YTIAEBOAbL, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLIMBO, PECYPCHI.

TexHoyOrusi: MOUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TMHTAHUS, MOIOIIUE
CpPEACTBa, JIEKAPCTBEHHbIE U KOCMETHUECKHE MpenapaThl, MaTepHasbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XuMHUeCKUil 31eMeHT. AToMm. Snpo aroma, H30TONBL. OJEKTPOHHAs 000JOYKa.
DHEPreTHYeCKUe YpPOBHH, TOAYPOBHU. ATOMHBIC oOpOWTanmu, s-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH pachlpeieiIeHUs] AJIEKTPOHOB MO OpPOUTAIAIM B aTOMax JJIEMEHTOB IEPBbIX
YETBIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuomnueckas cucremMa XxuMHueckux snemMeHToB [l .
MenpneneeBa. CBsI3b NEPUOAMYECKOTO 3aKoHa M llepronnyueckoil CHCTEMBI XMMHUYECKUX
sanemeHToB J[. 1. MeHeneeBa ¢ COBpEMEHHOM TEOPUE CTPOCHUSI ATOMOB. 3AKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CIIOKHBIX
BENIECTB MO I'PyIIaM U NepruoaaM. 3HaYCHHUE NTEPUOAYECKOrO 3aKOHA B pA3BUTHUH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBSI3b. BUABI XUMHUYECKOW CBSI3U (KOBaJICHTHAS
HETOJISIpHAS U TIOJISIpHAsi, MOHHAs!, MeTajuInyeckasi). MexaHu3mbl 00pa30BaHUsI KOBAJIEHTHOMN
XUMUYECKON CBsi3u  (OOMEHHBIH U JIOHOPHO-aKIENTOpHBIN). BomopoaHas  cBs3b.
BaneHTHOCTB. DJIEeKTpOOTPUIIATENBHOCTh. CTENEHb OKUCICHUS. IOHBI: KATHOHBI K AHUOHBI.

BemecTtBa MOJNIEKYJISIDPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IIOCTOSHCTBA
COCTaBa BellecTBa. THUIBI KPUCTAUNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT
THUIA KPUCTAJUIMYECKON PELIETKMU.

[Tonstue o mucnepcHbIX cucteMax. VMcThHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBas
JIOJISI BEIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HoMeHknarypa HeopraHM4EeCKUX
BELIECTB. ['eHeTHUECKas CBSA3b HEOPTaHMYECKUX BEIIECTB, MPUHAIJICKAIIUX K Pa3JIUYHBIM
KJ1accam.

Xumnueckas peakuus. Knaccudukaiuss XMMUYECKUX pEaKlUMid B HEOPTaHUYECKOW U
OpPraHUYECKONM XHMMHUHU. 3aKOH COXPAaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAaHCHUS W
MPEBPALICHUS SHEPTUU NTPU XUMUYECKUX PEAKIUAX.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (pakTopoB. OOpaTHMbIe pEaKIIUH.
Xumunueckoe paBHoBecHe. DAKTOPBI, BIMUAIONIME HA COCTOSSHUE XUMUYECKOTO PABHOBECHS.
[Tpuaumn Jle Hlarense.

OnekTpoiuTuueckas aucconuanus. CUuibHbIC U clladble IeKTpouThl. Cpelia BOIHBIX
PacTBOPOB BEIIECTB: KUCIIasl, HEUTpaJIbHAasl, IEIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIepUMEHTAIbHBIE METO/IbI U3YyUEHHS BEIIECTB U UX MPEBPAIICHUN: T€MOHCTpALIM
tabnun «llepuoguyeckas cucrema xumudeckux snemeHToB JI. 1. MenneneeBay, uzydeHue
MoOJeNied KPUCTAJUIMYECKUX PEMIETOK, HAOMIOJEHUE M ONUCAHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3IOXKEHUE MEPOKCHIa BOAOPOAA B MPUCYTCTBUH KaTalH3aTOpa,
ONPENEICHUE CpeNbl PACTBOPOB BEUIECTB C IIOMOIIBID YHUBEPCAJIBHOTO HWHAMKATOPA,



peaKknuu HWOHHOTO OOMEHa), MPOBEJACHUE MPAKTHYECKOW paboThl «BiusHHME pazIudHBIX
(haKTOPOB Ha CKOPOCTh XUMHYECKON PEaAKITHI.

Pacuérnrlie 3agaun.

Pacyé€Tbl 10 ypaBHEHUAM XUMHUUYECKHX PEAKLMH, B TOM YHUCJIE TEPMOXUMHYECKHUE
pacu€Thbl, pacu€Thl C KCIIOIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Ilonoxxenne HemeTtaiuioB B llepuoanyueckoi CUCTEME XHUMHUYECKHX
anementoB J[. M. MeHneneeBa U 0COOCHHOCTH CTpOEHHUS aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAIOB. AJUIOTPONHUS HEMETAIOB (Ha MpuUMepe Kuciaopojaa, cepbl, dochopa u
yriepoaa).

XWMHUYECKHE CBOMCTBA BXKHEUIINX HEMETALIOB (TajoOreHOB, CEphl, a3oTa, ¢ocdopa,
yriepoaa M KPEMHHsA) UM HMX COEIUHEHMM (OKCHJIOB, KHCIOPOJACOJEPIKAIIUX KHCIIOT,
BOJIOPOJIHBIX COCIMHECHUN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Mertamnsl. [lonoxenne metaiuioB B lleproanyueckor CHCTEME XUMUYECKUX 3JIEMEHTOB
. . MenaeneeBa. OcoOEHHOCTH CTPOCHUS DJICKTPOHHBIX 000JIOYEK aTOMOB METAILIOB.
OO6mue ¢uszndeckue cBoricTBa MeTawoB. CIIaBbl METAUIOB. DJIEKTPOXUMHYCCKUM PST
HAIPSOKEHUM METAJIJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIIMX META/UIOB (HATpUM, Kajdui, KajablUi, MarHuu,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO61ue crocoObl MoTyueHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE.

ODKCNEPUMEHTAIbHBICE METOJIbl M3YYEHMSI BEIIECTB M MX IPEBpAIlCHUM: H3yYCHUE
KOJUIeKIMU «MeTaibl ¥ CIUIaBbl», 00pa3lioB HEMETALIOB, PEIICHHUE AKCIEPUMEHTATbHBIX
3a7a4, HaOJIOJICHWE U OIHCAHWE JIEMOHCTPAIMOHHBIX U JA0OPATOPHBIX  OIBITOB
(B3auMoeiicTBHE THAPOKCUIA ATFOMUHUS C pPACTBOPAMH KUCJIOT U I1IeJI0UYEH, KAYECTBEHHbBIC
peaKIuy Ha KaTHOHBI METAJLIOB).

PacuérHbie 3a1aun.

Pacuétsl Macchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wiu 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET TPUMECH.

XUMHUS U )KM3Hb

Ponp xumum B oOecrniedeHUH DKOJIOTHYECKOM, DSHEPreTHYSCKOM U  IHUIIEBOU
0€30IMaCHOCTH, Pa3BUTUU MeIULIMHBL. [IoHATHE O HAy4YHBIX METOJAaX MO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIUAM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOTO TOTyYCHUS
Ba)KHEUIIINX BEIIECTB.

YenmoBek B MUpE BEIIECTB M MaTE€pHUATIOB: BaXXHECHIIHUE CTPOUTEIBbHBIE MAaTEPHUAIbI,
KOHCTPYKIIMOHHBIE MaTepHabl, KPACKH, CTEKIIO, KEpAMHUKA, MaTCPUAIIbI JJIsl DJIEKTPOHUKH,
HaHOMAaTepUaJIbl, OpPraHUYECKUE U MUHEPAJIbHBIC YA00pEHUS.

XuMHS ¥ 30pPOBbE YEJIIOBEKA: MpaBUiIa MCMOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
mpaBmJia 0€30MacHOTO HCIIOJIB30BAaHUS IpPErmapaToB OBITOBOH XUMHH B TIOBCEIHEBHOM
JKU3HU.



MexnpeaMeTHbIE CBSI3H.

Peanu3zamnus MexnpeaMeTHBIX CBS3eH MPH U3yueHUHU O0IIel 1 HEOPraHUYECKON XUMUU
B 11 kiacce oCymECTBISETCA 4Yepe3 HMCIOJb30BaHUME KaK OOLIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK W TOHATHM, SBISIOIIMXCA CUCTEMHBIMU JUISl OTACIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Iue ecTecTBEHHO-HAYYHBIC MOHSATHSA: HAay4YHbIH (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaJIu3, CHUHTE3, KilacCU(UKalus, [EPUOJUYHOCTh, HAOIIOACHHUE, HKCIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@duznka: mMarepus, SHEprus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, M30TOII,
palMOAaKTUBHOCTb, MOJIEKYJIa, D3HEPreTUYeCKUd YpOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, (DM3MUYECKHE BEIWYMHBI U EAMHHUIIBI UX HM3MEpPEHUs,
CKOPOCTb.

buonorus: knetka, opraHu3M, SKOCHCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE TOPObL, TOJIE3HBIE HCKOMTAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus:  XMMHYECKas  MPOMBIIUICHHOCTb,  METAJUIyPTHs, HPOU3BOIACTBO

CTPOUTCIIBHBIX MaTcpuajiosB, CEIBbCKOXO03SMCTBECHHOC IIpOU3BOACTBO, IIUIcBasi
IIPOMBIINIJICHHOCTD, (bapMaI_[eBTI/ILIeCKaSI IMPOMBINIJIICHHOCTDL, ITPOU3BOACTBO KOCMCTHYCCKHX
Ipcraparos, IMPpON3BOACTBO KOHCTPYKIMOHHBIX MaTcpuaoB, QJICKTPOHHAsA

IMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTH.



[VDTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOTPAMMBI 110 XMMHWUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
nporpaMm  cpeaHero  oOmero  o0Opa3oBaHMsl — (JUYHOCTHBIM, METAaNpeIMETHBIM U
npeaMeTHbiM).  HaydHo-meTtoguueckoil  OCHOBOM  Juisi  pa3pabOTKU  IUIAHUPYEMBIX
pPE3yNbTaTOB OCBOEHUSI NPOrPaMM CPEAHEro OO0IIero oOpa3oBaHUs SIBISETCS CUCTEMHO-
JeSTETLHOCTHBIN TIOJIXO/I.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHHS IpeaMeTa «XHMHUS» Ha YpOBHE CpEHEro oOIIero oOpa3oBaHUs
BBIJICJICHBI CIICYIOIINE COCTABIISIONINE:

OCO3HaHHE 00YUYAIOIIUMUCS POCCUUCKON IrpakAaHCKOW MIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPE/ICIICHHUIO;

HaJM4He MOTHBAIMH K O0yUCHHUIO;

IeJICHANpPaBICHHOE PAa3BUTHE BHYTPEHHUX YOCSKICHUM TMYHOCTA Ha OCHOBE KITIOYEBBIX
[IEHHOCTEH ¥ UCTOPUYECKUX TPAIUIUi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOMINXCSl PYyKOBOJICTBOBATHCS B CBOCH NIEATEIHHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMHM, IMPUCYIIMMH IIEJIOCTHON CHCTEME XHMHYECKOTO
oOpa3oBaHus;

HaJIM4YKUEe MPABOCO3HAHUS HKOJOTHYECKON KyJIbTYpbl U CIIOCOOHOCTH CTaBUTH IIEJIH U
CTPOUTD KU3HECHHbIC TUTAHBI.

JIMIHOCTHBIE PE3yNbTaThl OCBOCHHUS TpeaMeTa «XUMHS» JOCTUTAIOTCS B CAUHCTBE
y4eOHOH ¥ BOCIHTATEIBLHON JEATCTLHOCTH B COOTBETCTBHHM C T'yMaHHUCTHYCCKUMH,
COIIMOKYJBTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH U HJ€alaMU POCCUIMCKOTO
TPaKJAHCKOTO OOIIeCTBa, MPUHATHIMA B OOIIECTBE HOPMAMH M TPaBUJIAMH TOBEACHHS,
CHOCOOCTBYIOITUMH ~ TpOIIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHS U HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTH 00YYaIOIIIXCS.

JImaHOCTHBIC pEe3yNbTaTHI OCBOCHHSI npeaMeTa «XUMUSD» OTpaXXaroT
c(hOpPMHUPOBAHHOCTH OTBITA TTO3HABATEIHLHON U MPAKTUYECKON JCSATEIBHOCTH O0YYAIOIINXCS
0 peau3alliy MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHUS OOYYAOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U 0OS3aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOMOPSJIKY;

MIPEACTABJICHNUS] O COIMAJIBHBIX HOPMaxX M TMPaBHJIAX MEXIMYHOCTHBIX OTHOIIECHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATCILHOCTH TIIPU CO3MaHWHM YYCOHBIX
MIPOCKTOB, PENICHWU Y4YEOHBIX W ITI03HABATENBHBIX 3a/1a4, BBHINOJHEHUH XUMHUYCCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPHUHUMAaTh MOTHBBI, HAMEPEHHsI, JIOTUKY W apTyMEHTHI
JPYTUX MPU aHAIM3E PAa3IMIHBIX BUJIOB YYCOHOH ACSITEIBHOCTH;



2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOIO OTHOLIEHUS! K MCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOU
XUMUH;

yBaXKEHUsI K IMPOIIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, UTO TOCTIXKEHHUS HAYKU €CTh Pe3yibTaT JUIMTEIbHBIX HAOTIOACHHM,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U PAKTHUKOB;

UHTEpECca U I03HABATEIbHBIX MOTHBOB B IIOJYYEHUM U TMOCIEAYIOUNIEM aHAJIN3E
uH(GOpPMAIH O IEPEAOBBIX TIOCTHKEHHUSIX COBPEMEHHOMN OTEYECTBEHHON XMMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CHOCOOHOCTH OLIEHUMBAaTh CHUTYallMH, CBA3aHHbIE C XHMHYECKHUMH SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH,;

TOTOBHOCTH OLIEHMBATH CBOE MOBEJACHUE W MOCTYNKHA CBOMX TOBAPUUIIEH C TMO3MIIMMA
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MTOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

HNOHMMaHUsl LEHHOCTEN 3I0pOBOro M 0e30macHOro oOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37J0POBBIO;

coOJiroicHUs MpaBuil 0€30MacCHOr0 OOpalleHus C BElIeCTBaMU B OBITY, TOBCEITHEBHOM
KU3HU U B TPYJIOBOH I€STEIIBHOCTH;

NOHUMAaHUSl IICHHOCTU TMpPaBWUJI HHJWBHUIYAIBHOTO W KOJUIEKTUBHOTO O€301acHOI0
IIOBEJCHUS B CUTYyALUAX, YTPOXKAIOIIUX 310POBBIO U KU3HHU JHOJEH;

OCO3HaHMS MOCJIEICTBUN U HETPUATUS BPEIHBIX MPUBBIYEK (YHIOTPEOJIICHUS aJIKOTOJIA,
HAapKOTUKOB, KypEeHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4YEOHO-UCCIIEOBATEIbCKON JIE€ATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HON, TBOPUECKOM U JPYTUX BUAX ACSITEIBHOCTH;

YCTAaHOBKM HA AaKTMBHOE YYacTME B pEUICHUWU MNPAKTUYECKUX 3a/]ad COLUAIBbHON
HaIPaBJIEHHOCTH (B paMKaxX CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHUIO MPOQECCUil pa3InyHOroO poja, B TOM YHCIIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMHH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIIbHOW TPAEKTOPUU OOpa30BaHMS,
Oynymieit mpodeccun U peaau3aluu  COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C  Y4€TOM
JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKH  I€JIeCOO0pPa3HOro  OTHOUIEHHMsSI K TNPUPOAE, KaK  HCTOYHHKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl  TJIOOAIBHOTO  XapakTepa  AKOJOTMYECKUX  NpoOieM,  BIHSHHS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUS HEOOXOAMMOCTH WCIOJIb30BAHUS JOCTMDKCHHM XHUMHH JUIsI PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOONOIb30BaHNUS;



AKTUBHOT'O HETIPUSATHS JEUCTBUN, TPUHOCAIIUX BPE] OKPYXKAIOIIEH MPUPOAHON cpere,
YMEHHUS MIPOTHO3UPOBATH HEOIaronpusTHHIC DKOJIOTUYECKUE MOCIIEICTBUSA
OpEeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HX;

HaJW4Usl PA3BUTOr0 3KOJOTMYECKOTO MBIIUIEHUS, HKOJOTHUYECKON KYyJIbTYpHI, OIbITA
JNEATEIbHOCTH JSKOJIOTUYECKOM HAIMPABJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMMH B
MO3HABATEJIbHOW, KOMMYHHMKATHUBHOM M COIMAJIbHOM MpPAaKTUKE, CHOCOOHOCTH M YMEHHS
aKTUBHO MTPOTUBOCTOSATH UJEOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIICCTBEHHOM MPAKTUKY;

MOHUMAaHUS CIeNMU(PUKA XUMHUU KaK HAyKH, OCO3HaHUS €€ poiu B (HOPMHUPOBAHHH
palMOHAIIBHOTO HAy4YHOTO MBIIUICHHS, CO3JIaHUM LEJIOCTHOrO TMpEeACTaBiICHUS 00
OKPYKAIOIIEM MHUPE KAaK O E€IWHCTBE MPUPOABI U YEIOBEKAa, B IO3HAHUHM MPHUPOIHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPoOJIeM COXpaHEHHUs MPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B O0COOOM 3HAYMMOCTU XUMHUHU JIJIi COBPEMEHHOW LMBUJIM3AIMU: B €€
I'YMaHHCTHYECKOW HAMPABIEHHOCTH U Ba)KHOM POJIM B CO3/IaHMH HOBOW 0a3bl MaTepuaIbHOM
KyJIbTYpbI, pEHICHUH TJI00adbHBIX MpPOOJEM YCTOWYMBOTO pPa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM M HKOJIOTHYECKON OE€30MacHOCTH, B Pa3BUTHU
MEJIUIIMHBI, 00ECTICYEHNUHN YCIIOBUI YCIEIIHOTO TPYyAa U SKOJOTHUYECKA KOM(POPTHOU KU3HU
Ka)K10T0 4YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: MOHUMAHHUS CYIIHOCTH METOAOB ITO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIIOJIb30BaTh MOTy4YaeMble 3HAHUS
JUIsl aHaiu3a U OOBSICHEHUS SBJICHUN OKPYXKAIOMIETO MHpPa M MPOUCXOASAIIMX B HEM
M3MEHEHMM, YMEHHS JieJlaTh 0OOCHOBAHHBIE 3aKJIIOYEHUS HAa OCHOBE HAy4HBIX (DaKTOB M
MMEIOIINXCS JAHHBIX C LIEJIbI0 MOJIYYEHUS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS [UJIS PEIICHUS
po0JIeM B PEASIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEPECA K O3HAHUIO U UCCIIEIOBATEIBCKON JIESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJyYCHUIO HOBBIX 3HAHUN [0 XHWMHHM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCGHHOCTSM Tpyda B pa3NuYHBIX cdepax mnpodheccHoHaTHLHOM
NEATETbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHBIC Pe3yJbTaThl OCBOCHHUS YYEeOHOTO TpenaMera «XUMHUsS» Ha YPOBHE
CpeaHero o0IIero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBIE JJI1 (POPMHUPOBAHUS MUPOBO33PEHUS OO0YUYAIOIIUXCS MEXKIUCIUIUIMHAPHBIC
(MexxmpenMeTHbIe) OOIEeHAyYHbIE MMOHSATHS, OTPAKAIOIINE IEJTOCTHOCTh HAYYHOW KapTHUHBI
MHpa U cneruduKy METOJO0B MO3HAHMS, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepus,
BEIIIECTBO, JHEPIHs, SBICHHUE, IMPOIECC, CHCTEMa, HAyYHBIH (akT, NMPHHIUI, THUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEAOBaHNE, HAOIIOeHNE, N3MEPEHNE, IKCIIEPUMEHT U
IpyTHe);

YHUBEpCAJIbHBICE  y4eOHBbIE  JeWCTBUS  (TIO3HABATEIbHbIE, KOMMYHUKATHBHBIC,
peryJaThBHBIE), oOecreunBaromye GopMUpoBaHue (PYHKIIMOHAIBLHOM TPaMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJarouXcs;

CIIOCOOHOCTh ~ OOY4YaloIIMXCSl  HMCIOJIb30BAaTh OCBOEHHBIE  MEXIUCHUILUIMHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEpCAJIbHbIC YYCOHBIC JICUCTBUSA B IO3HABATEIILHOW W
COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OTPaXalOT OBJAJEHHWE YHUBEPCAIBHBIMH YUEOHBIMU
MMO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JICHCTBUSMU.

OBJajieHUe YHHBEPCAJbLHBIMHM Y4eOHBIMH MO3HABATEIbLHBIMH JeHCTBUSIMMU:

1) 6a30Bble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POpMYJIMPOBaTh M aKTyaJHW3UPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIpENENATh LETN NeATeTLHOCTH, 33JaBas MapaMeTpbl U KPUTEPHH WX IOCTIKCHUS,
COOTHOCHTH PE3yJIbTaThl ICITCIHLHOCTH C TIOCTABJIICHHBIMU IIEIISIMU;

UCIIOJIb30BaTh MIPH OCBOSCHUM 3HAHMK MPHEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKK TIOHATHUM W YCTAHABIMBATH HMX B3aUMOCBS3b, MCIIOJIH30BAThH
COOTBETCTBYIOIINE MMOHATHS TSI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAaHWS W KPUTEPUHU IS KiIacCU(UKAIIMU BEMIECTB M XHUMHYCCKHUX
pEaKLnil;

yCTaHABJIMBATh MPUYNHHO-CJICACTBCHHBIC CBS3H MEXKy U3y9aeMbIMU SBJICHUSMU,

CTPOHTH JIOTHYECKHE pacCyXJeHus (MHIYKTHBHBIC, JCAYKTHUBHBIC, IO aHAJOTHH),
BBISIBIIATh ~ 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTPUBACMBIX  SIBJICHUSX,
(hOpMYITUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

IPUMCHSThL B TMPOIECCE IIO3HAHUSA, MCIOJB3yeMble B XHUMHH CHMBOJIMYECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPa30BHIBATh MOCIBHBIC NPEACTABICHUS — XUMHYECKHH 3HAK
(cumBOJI) DJIeMEHTa, XUMHUYecKas (opMmysia, YpaBHCHHE XUMHUYECKON pEaKIuu — IpHU
peIIeHNN y4eOHBIX TI03HABATEABHBIX M TPAKTHYCCKUX 3a/1ad, MPUMEHSATh Ha3BaHHBIC
MOJICITbHBIC TIPEICTABIICHUSI JIJIs1 BBISABIICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIICCTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBbIe HcCIeA0BATEILCKIE NeiiCTBUS:

BJIaJICTh OCHOBAMH METOJI0B HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA,

dbopMynMpoBaTh MEIW W 3aJa4d HCCIEAOBAHUS, WCIOJIB30BAaTh ITOCTABJICHHBIC H
CaMOCTOSTENILHO C(OPMYyJIUpPOBAaHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA TO3HAHUSA H
OCHOBBI ISl (DOPMHUPOBAHMS THUIIOTE3Bl IO MPOBEPKE IPABHIBHOCTH BBICKA3BIBACMBIX
CYKJICHUH;

BJIQJCTh HABBIKAMH CAaMOCTOSITEIBHOTO TUTAHMPOBAHUS W TIPOBEICHUS YYCHUYCCKUX
OKCIIEPUMEHTOB, COBEpIICHCTBOBATH YMEHHMS HAOIIOgaTh 3a  XOJOM  TIpollecca,
CaMOCTOSTEIILHO TPOTHO3UPOBATH €0 pe3yibTaT, PopMyIHpoBaTh 0OOOIICHHS] W BBIBOJIBI
OTHOCUTEJIFHO JOCTOBEPHOCTH PE3YyJIbTAaTOB HCCIEAOBAHUS, COCTABISATH OOOCHOBAHHBIM
OTYET O MIPOJICJIAHHON paboTe;



mpuoOpeTaTh OMBIT YYCHUYECKON HCCIEAOBATENLCKOW M TPOSKTHOU NEATEeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHHUs
NPaKTUYECKUX 3314, IPUMEHEHHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) paboTa ¢ unpopmanueii:

OPUEHTHPOBATHCS B PANIUYHBIX HMCTOYHHMKAX HHGMOpManuu (HAyIHO-TIOMYJISpHAS
JUTEpATypa XUMHUYECKOTO COAEP)KaHMs, CHpaBOYHbIE MocoOus, pecypcsl HHTepHeTra),
aHaIM3UpOoBaTh MHGOPMAIMIO PA3JIMYHBIX BUAOB U (POPM MpENCTaBICHUS, KPUTUUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

bopMyIMpOBaTh 3aMpPOChl U NMPUMEHATHh Pa3IM4YHbIE METOJbI MPHU MOUCKE U OTOOpe
uH(pOpMali, HEOOXOAUMOM /JIsl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO TUTIA;

MPUOOPETaTh OMBIT UCIOIb30BAHMS HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM
U PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJbHYIO (QOpMy TMpeAcTaBiICHUs HHPOPMAIUH
(cxemsl, rpauKy, TUarpamMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KadyeCcTBE CpEACTBA MpU padOTe € XHUMHYECKOU
nHpopMaIuen: NPUMEHATh MEXKIpPEIMETHbIC ((PU3HMUYECKUE M MAaTeMaTUUYECKUE) 3HAKU U
CUMBOJIBI, (hOpMYIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISITHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eICTBUSIMU:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOMl TeMbl B XOA€ Juajora W/uWin
JIUCKYCCHUH, BBICKa3blBaTh HJEH, (GOPMYyJIUPOBATh CBOU MPEMJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJIBTATOB IT03HABATEIBHON 1E€ATEIbHOCTH, OJyYECHHBIX
CaMOCTOSTENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBINOJHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabdOThl MO HCCIAEAOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB,
pean3anuy y4eOHOro mpoekrta u (GOopMyJIHpOBaTh BBIBOABI MO pe3yibTaTaM NMPOBEAEHHBIX
UCCIIEIOBaHMM MyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYXK/I€HUSI U OOMEHa MHEHUSMHU.

OBiajieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENbHO MJIAHUPOBATHh U OCYIIECTBIISATH CBOKO MMO3HABATENbHYIO AESTEIBHOCTD,
onpenenss e€ ey U 3a7a4, KOHTPOJIMPOBATh U IO MEPE HEOOXOUMOCTH KOPPEKTUPOBATh
npeaaraéMbplii aaropuT™M JCHCTBHM TNMPH BBINOJIHEHWH Y4YEOHBIX M HCCIEI0BATENIbCKUX
3a/1a4, BeIOMpaTh Hanbosee 2PGEeKTUBHBIN CIOCO0 X PelIeHUs ¢ YIETOM MOTyUYeHUS] HOBBIX
3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaKLUSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEW [EATEIbHOCTM Ha OCHOBE CaMOaHalu3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmMeTtHble pe3yabTaThl OCBOEHUS Kypca «OpraHudecKkasi XuMUsh» OTpa)karoT:



c(hOPMHUPOBAHHOCTh TPEACTABICHUM O XHUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KApTHUHBI MHUPA, POJU XMMHHM B TIO3HAHWUU SIBIICHUW TPHUPOABI, B (DOPMUPOBAHHUH
MBIIIJIEHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOU T'PAMOTHOCTH, HEOOXOIUMOMN ISt
pelIeHUs] MPAKTHUYECKUX 3a/lad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHMM, KOTOpPAass BKIKOYAET: OCHOBOIIOJArarollye
NOHATUS (XMMHYECKUM DJIEMEHT, aToM, »JJEKTpOHHas 000Jouka aroma, MOJIEKYJa,
BaJICHTHOCTb, JJEKTPOOTPHUIATEIIBHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHas dopmyna
(pa3BépHyTass U COKpamiéHHas), MOJb, MOJIApPHAs Macca, MOJISPHBIA OO0OBEM, YTIEepOIHBIN
ckeneT, (yHKIMOHANbHAS TPYIIa, pajuKajl, U30MEpHUs, W30MEpbl, TOMOJOTUYECKHA PsJI,
TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAEPKAIINE COCTUHEHUSA, MOHOMED, MTOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIC COCAMHEHMS); TECOPUU U 3aKOHBI (Teopus
CTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3akoH cOXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XMMHU; MHUPOBO33PEHUECKUE 3HAHMS, JICKAIIUE B
OCHOBE MOHUMAaHUS MIPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SBJICHUHN, (PAKTOIOTUUECKUE
CBEJICHUS O CBOICTBax, COCTaBe, MOJIYYCHHH W O€30MaCHOM MCIOJIb30BAHUM BAKHEHIIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JEATEILHOCTH YEI0BEKA;

c(hOPMUPOBAHHOCTh ~ YMEHHMM  BBISBIISAITb  XapaKTepHbIE  TPU3HAKUA  TOHSITHH,
YCTaHABIIMBATh UX B3aMMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHUS MPHU ONMMCAHUHU
COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKUX COCTNHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN HUCIIOIH30BATh XUMUUECKYIO0 CUMBOJIMKY ISl COCTABJICHHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamEHHON) (opMysl OpraHUYECKUX
BEIIECTB M YPAaBHEHUM XUMHYECKMX pEaKIUW, W3rOTaBIMBAaTh MOJEIU MOJIEKYJ
OPraHWYECKUX BEIIECTB 11 WJUIIOCTPAMA WX XHUMHUYECKOTO W MPOCTPAHCTBEHHOIO
CTpPOEHHUS,

chOPMHUPOBAHHOCTh ~ YMEHUM  yCTaHABJIMBATh  MPUHAJICKHOCTh  M3yUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTABY U CTPOCHUIO K OMpENeNEHHOMY KJacCy/Tpyrime
COEIMHEHUN (yrieBoiopoasl, KHUCJIOPOJ 17§ a30TCOAEPKAIIME COEMHEHUS,
BBICOKOMOJICKYJIIPHbIC ~ COCAMHEHHUs), JaBaTb WM Ha3BaHUS 1O CHUCTEMATHYECKOU
Homenknatype (IUPAC), a Taxke NOpUBOIUTH TPUBUAIbHBIE HA3BAHMUS OTIEIbHBIX
OpraHUYEeCKUX BEUIECTB (ITWIJICH, NMPOMWICH, alleTUJIeH, dTHICHIJINKOJb, TIUIEPUH, (PeHOo,
dbopmanblieTu1, aleTanblerul, MYypaBbUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K03a, PPyKTO3a, Kpaxmal, LeJUIH0103a, TIUIUH);

c(hOPMUPOBAHHOCTh YMEHUSI ONMPEACIISTh BUIbI XUMUUYECKOW CBSI3M B OPTraHUYECKUX
COeIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH MOJOKEHUSI TEOPUU CTPOCHUSI OPTaHUYECKUX
BemecTB A. M. BytnepoBa 1y1st 00bICHEHHs] 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEepPU30BaTh COCTAB, CTPOCHHUE, (PUIHYECKUE U
XMMHUYECKUE CBOWCTBA THUIIMYHBIX MPEICTABUTENEH PA3JIMYHBIX KIIACCOB OPraHUYECKUX
BeIeCTB (METaH, dTaH, STWICH, MPOIMWIEH, aleTuieH, Oyraauen-1,3, metmiOyranuen-1,3,
O€H30J1, METaHOJI, TAHOJI, STUJIIEHTJIMKOJIb, TJIULEPUH, (PEHO, aleTanbAerul, MypaBbuHas U



YKCYCHasi ~KHUCIIOTBI, TJIFOKO3a, KpaXxmas, IeJUII0J03a, AaMUHOYKCYCHas KHCJOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HHMHU YPABHEHUSAMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaThb HCTOYHUKU YIJIEBOJIOPOJIHOTO CHIPHS
(HeTb, IPUPOIHBINA Ta3, Yroib), CIOCOOBl MX MEPEPadOTKH U MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB NEPepadOTKY;

c(hOPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUMCICHUS MO XWMUYECKUM YPaBHEHUSAM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WIIM MPOJYKTa PEAKIIMU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB UM IIPOYKTOB PEaKIIUN);

c(hOPMHPOBAHHOCTh YMEHUW BIIAJIETh CHCTEMOW 3HAHWKA OO0 OCHOBHBIX METOZaX
HAay4YHOTO TO3HAHMS, HMCIOJIB3YEMBIX B XUMHUHM MPU HU3YUYCHUHU BEIIECTB U XUMHUUYECKUX
ABJICHUM (HAOJIOJEHUE, U3MEpPEHUEe, DOKCIEPUMEHT, MOJCIUPOBAHUE), UCIOJIb30BaTh
CUCTEMHbIE XUMUYECKHE 3HAHUS JJIs NPHUHSATUSA PEIICHUHA B KOHKPETHBIX KU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh TIpaBUiia MOJIH30BAHUS XUMUYECKOW MOCYI0i
u JabopaTOpHBIM O0OpYJAOBAaHHEM, a TakKKe IMpaBWwiIa OOpaIlleHUs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIUSIMH 110 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TUJIAHUPOBATH M BBIMOJIHATH XUMHUUYECKHM SKCIIEPUMEHT
(IpeBpalieHus OpraHUYeCKUX BEIIECTB NMPU HArpEeBaHUU, MOJYUYCHUE STHICHA U U3YUYCHUE
€ro CBOMCTB, KaUE€CTBEHHBIC PEAKIIMU OPraHUYECKUX BEIIECTB, JIEHATypalus OEIKOB IMpHU
HarpeBaHWM, I[BETHbIC pEAKIMM OCJIKOB) B COOTBETCTBHM C TMpaBWIAMU TEXHUKHU
0e30macHOCTH MpU OOpallleHud C BellecTBaMH U J1abOpaToOpHBIM 00OpYAOBaHHUEM,
MPEACTABISATh PE3YJIbTAaThl XHUMHYECKOTO JKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUUN
COOTBETCTBYIOIINX peaKInii U POpMyIUPOBATh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(hOpMHUPOBAHHOCTh YMEHHMI KPUTUUYECKU aHATU3UPOBATh XUMUYECKYIO UH(OPMAIIHUIO,
MOJIy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpeacTBa maccoBo uH(popMmanuu, WHTEpHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COONIOJATh MpaBUa HKOJOTHYECKH I1eJIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYJIOBOM NESITEIBHOCTH B LIEJISAX COXPAHEHUS] CBOETO 37I0POBbSl U
OKpYXalIed MPUPOTHOM CpeAbl, OCO3HABaTh OMACHOCTh BO3JICUCTBUSI HaA KUBBIC
OpPraHU3Mbl OIPEACIEHHBIX OPraHMYECKHUX BEIIECTB, MOHMMAas CMbICH mokazarens [IJIK,
MOSICHATh Ha TMpUMEpax CrnocoObl YMEHBIICHHS U TMPEJOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOIUXCsl ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh
3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIENBIX W CIA0OBHIAIIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh peibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMU4ecKux GopMyL.

11 KUIACC

[IpeameTHbie pe3yabTaThl OCBOCHUS Kypca «OOmmas W HEOpPraHWYecKas XUMUS
OTPAKAOT:



c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O XWMHUYECKOW COCTaBIISIONIEH €CTECTBEHHO-
HAyYHOW KApTHUHBI MHUPA, POJU XMMHHM B TIO3HAHWUU SIBIICHUW TPHUPOABI, B (DOPMUPOBAHHUH
MBIIIUICHUSI U KYJBTYPhl JUYHOCTH, €€ (PYyHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOMN IS
pelieHns MPaKTUYSCKUX 3aJad W HIKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOPAs BKIIOYAET: OCHOBOIOJATAOIINE
HOHATHS (XMMHYECKHI JIECMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpOUTAId aTOMOB,
MOH, MOJICKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJIECHTHOCTb, JIEKTPOOTPHUIIATEILHOCTD, CTEIICHD
OKHCJICHUs, XUMUYecKas CBs3b (KOBaJCHTHAs, WOHHAs, METaJUTMYecKas, BOJIOPOJHAs),
KPUCTAJUIMYECKAs PpEIIETKA, THUIIBI XWUMHYECKUX PEAKIUW, PaCTBOpP, SJIEKTPOIUTHI,
HEJJICKTPOJIUTHI,  AJECKTPOJMTUYECKAsd  JUCCOLMALNS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHUYECKOM pEaKIuu, XHMHYECKOE PABHOBECHE), TEOPHUU M 3aKOHBI (TEopus
AJICKTPOJIUTUYECKOW AucCCOMauu, nepuoanyeckuii 3akoH [[. M. MeHnpeneeBa, 3akoH
COXPaHEHHMsI MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU PU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS,
JIeKAIME B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBJICHHM,
(dakToIOTHYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IMOJy4eHUH U Oe30macHOM
WCIIOJIb30BAaHUM BAKHEUIIUX HEOPraHUYECKUX BEIIECTB B OBITY W IPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh ~ YMEHHUH  BBISBIATH  XapaKTEpHblE  MPU3HAKK  TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOLINE MOHATHS IIPU OIUCAHUU
HEOPraHMYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN HUCTIOIH30BATh XUMUUYECKYIO CUMBOJIUKY ISl COCTABJICHHUSI
(dhopMyJ1 BElIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUMA, CUCTEMATHUYECKYyI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbIA ras,
YIJIEKUCIIBIM Ta3, aMMHAaK, Tali€Has U3BECTh, HETAIIEHAs] U3BECTh, IIMTHEBAS COJIA, TUPUT U
Apyrue);

c(hOPMHUPOBAHHOCTh YMEHHUH OMNPEAENATh BaJCHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHUSIX PA3JIUYHOIO COCTaBa, BUJ XWMHUYECKON CBSI3U
(KoBaJIeHTHasi,  MOHHAs, MeTAaJUIMYecKas, BOJAOpPOAHAs) B  COCAUHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJSpHAasi, HWOHHas,
METAJJINYECKas ), XapaKTEP CPeibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEAUHEHUN;

c(hOPMHUPOBAHHOCTh YMEHUW YyCTaHABIMBAaTh MPUHAJICKHOCTh HEOPTaHUYECKUX
BEIIIECTB MO UX COCTaBY K OMNpeeIEHHOMY KJacCy/TpyIine COeAMHEHHM (ITPOCThIC BEIIECTBA
— METaJUTbl 1 HEMETAJLTBI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH );

c(hOpPMHUPOBAHHOCTh YMEHHUH pPACKPBIBATh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa u JEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIONIYI0, OOBICHUTEIBHYIO W
MIPOTHOCTUYECKYIO (PYHKIINH;

chOpPMHUPOBAHHOCTh YMEHHUW XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 31eMeHTOB 1—4 nepuonoB lleproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JI. W. MenaeneeBa, WCHOAb3ys TMOHATHIA «S-, P-, O-3JEKTpOHHBIE OpOUTAINY,
«QHEPTeTUUECKUE YPOBHMU», OOBSICHSATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX



AJIEMEHTOB M KX COEAMHEHHWH 10 nepuoaam M rpynnaMm llepuoanyeckor CHCTEMBI
xumMudeckux snemenToB . 1. Menneneena;

c()OPMUPOBAHHOCTb YMEHHUH XapaKTepu30BaTh (ONMCHIBATh) OOIIKME XHMHUYECKHE
CBOMCTBAa HEOPIaHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBA3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMH C NOMOIIBIO YPaBHEHHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

c(OpPMUPOBAHHOCTh YMEHHUSI KIIACCU(PUIIMPOBATHE XUMUUECKHE PEAKIIUH IO PAITUYHBIM
npu3HaKaM (YUCIIy M COCTaBy PpEarupyrolIuX BELIECTB, TEIUIOBOMY 3(P(EKTy peakiiuu,
U3MEHEHUIO CTENEHEW OKHUCIIEHUS DJIEMEHTOB, OOpaTUMOCTM pEaKLUMH, YYacTHIO
KaTajau3aropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTABIATH YpPAaBHEHHUS pEAKIHMA pa3IMYHBIX THIIOB,
IOJIHBIE U COKpAUIEHHbIE YpaBHEHUS PEaKlIMi MOHHOIO OOMEHA, YYUThIBAsl YCIOBHUSA, IIPU
KOTOPBIX 3TH PEAKLUHU UAYT O KOHIIA,

c()OPMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKLUHU, MOATBEPKIAIOIINE KaueCTBEHHBIM
COCTaB pPAa3JIMYHBIX HEOPraHMYECKHUX BEIIECTB, PACMO3HABATh ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

c(OpPMHUPOBAHHOCTb YMEHHU pacKpbIBaTh CYILIIHOCTb OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJbHBIX PEAKIMI TOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajlaHca ATHX
peaKuuu;

c(hOpMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON peaKlnu
OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHeIHero Bo3jaeicTBus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHYECKUE IMPOLIECCHI, JEXKAIIUE B
OCHOBE TPOMBIIUIEHHOTO  IIOJYyYEHUS CEpPHOM  KHCIJIOTBI, AaMMHAKa, a  TaKKe
c(OPMHUPOBAHHOCTh MPEACTAaBICHUNA 00 OOMIMX HAYYHBIX NPHUHLIMIAX M SKOJOTUYECKUX
npobsieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAHUEM IOHATHUS
«MaccoBasi JI0Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHWW Ta30B NPH XMUMHYECKUX
peaklMsX, Macchl BEIIECTBA WM O0BbEMA Ta30B IO M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOIO M3 YYACTBYIOIIMX B PEAKUMU BEUIECTB, TEIUIOBOrO 3¢ dexTa
peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacCChl BELIECTB, IPEBPALCHUS U COXPAHECHMS
DHEPI'UH;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh MTpaBUJia MOJIb30BAaHUS XUMHUUECKON MOCYI0M
U J1abopaTOpHBIM OOOpPYAOBaHMEM, a TaKXe TMpaBWia OOpallleHus C BEIIeCTBAMU B
COOTBETCTBUH C MHCTPYKLHUSAMH IO BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TIJIAHUPOBATH M BBIMOIHATH XUMHUUYECKHH IKCIIEPUMEHT
(pa3noxeHue mnepokcHaa BOAOPOJAa B NPHUCYTCTBHHM KaTalu3aropa, ONpPENESIEHUE CpPEe.bl
pPacTBOPOB BEUIECTB C ITOMOIIBIO YHHMBEPCAJIbHOIO WHAMKATOPA, BIHMSHUE Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTb XMMHYECKOW pEaKIUu, PEaKlMh HOHHOTO OOMEHa, KauyeCTBEHHBIE
peaknuu Ha cyiabdar-, xKapOboHAT- W XJIOPUA-aHWOHBI, HA KATHOH aMMOHHS, pEIICHUE
AKCIEPUMEHTANIBHBIX 3a/ad no temaM «Mertamb»y U «HeMmerannbsl») B COOTBETCTBHHM C
NpaBuUjaMu TEXHUKM O€30MacHOCTH NpH OOpallleHHH C BEIIeCTBaMU U JaOOpaTOPHBIM



00OpyIOBaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUUECKOI0 dKCIIEpUMEHTa B (popme 3amucu
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid U (POpMyIMpOBaTh BBIBOJABI HAa OCHOBE STHUX
pE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHUUYECKU aHAIM3UPOBATh XUMUYECKYIO MH(OpMAIIHIO,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEICTBa MaccoBOW KOMMYHuKaiuu, MHTepHeT u
JPYTHX);

c(hOpMUPOBAHHOCTh yYMEHUHN COOJIO/IaTh MpaBUia IKOJOTHYECKH IEIecO00pa3HOro
NOBEACHUS B OBITY U TPYAOBOW JAEITEIBHOCTU B LEISAX COXPAHEHHUS CBOETO 3J0POBBS U
OKpYXalollled MPUPOJHON Cpelbl, OCO3HABATh OINACHOCTb BO3JCHCTBUS Ha KUBBIC
OpraHMU3Mbl OTpPEACNEHHBIX BEIIEeCTB, MOHMMAas cmbica mokaszarens [IJIK, mosicHsaTh Ha
npuMepax CIocOObl yMEHBIIEHUS W TPEJOTBPAIICHHS WX BpPEIHOTO BO3ACWUCTBUSA Ha
OpraHu3M YeJIOBEKa;

JUTsE 00YYAIOIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS: YMEHUE MPUMEHSITh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKHUX SBICHUI;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaromMXCs: YMEHHE HCHOJIb30BaTh peibedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie | IpakTuueckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOH XUMHUH
[Ipenmer oprannveckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 0 0
M. bytneposa
Hroro o pasneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenpHBIC YTIIEBOIOPOIBI — ATKAHBI 2 0 0
29 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 5 0 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 0 0
24 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1 0
' ux nepepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crupter. @enon 3 0 0
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 JCTHARL B 7 0 1
CrnoxHble 3¢upbl
3.3 YrneBoasl 3 1 0




Hroro no pazgeny

13

Pasznen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

41 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro mo pazneny 3
Paszgea S. BoicokoMoJieKkyJ/JIsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne n/m P Konrpoabubie | IpakTuueckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonueckas cucTeMa XUMUYCCKUX 3 0 0
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4 0 0
BEIICCTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro 1o pasneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertabl 1
2.2 HewmeTamisr 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5 0 0
BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XHUMHS U )KH3Hb 4 0 0
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer oprann4eckor XUMHH, €€ 1 0 0
BO3HHUKHOBCHUE, Pa3BUTHE U 3HAYCHHE 05.09.2023
Teopus cTpoCHHS OPraHUIECKUX
2 i A. M. b ¢ 1 0 0
COCTMHCHUI yTJIepoBa, e€ 12.09.2023
OCHOBHBIC TTOJIOYKEHUS
[IpencraBnenue o kiraccupuKamu
3 opraHuueckux BemiecTB. HomeHnkmnatypa 1 0 0
(cucreMaTuveckas) U TpPUBHAIBHBIC 19.09.2023
HAa3BaHMSI OPTaHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 0 0
TOMOJIOTUYECKHUU sl 26.09.2023
5 MeraH u 3TaH — npocrenmue 1 1 0
MIPEICTaBUTENH aJIKaHOB 03.10.2023
6 A : i 1 0 0
JIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 10.10.2023
7 DTUJIEH U IPOMUICH — MPOCTeHIne 1 0 0
MPEACTAaBUTENH AJIKEHOB 17.10.2023
[IpakTuueckas padora Ne 1. «Ilonyuenue
8 . 1 0 1
ATUJICHA ¥ U3YUYECHUE €0 CBOMCTBY 24.10.2023
9 Ankanuensl. byraguen-1,3 u 1 0 0
MetunoyraaueH-1,3. [Momyyenue 07.11.2023




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKHHBL: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHUM psAll. AUETUIICH —
THSCIIH pAAL Al 14.11.2023
MPOCTEHIINIA TPEICTABUTEND aTKHHOB
1 Brruuciienus mo ypaBHEHUIO XUMHUECKOM
peakuu 21.11.2023
12 ApeHbl: 6eH301 U TOITY0. TOKCHYHOCTD
apeHOB 28.11.2023
I'eHeTnyeckas CBSI3b YTIIEBOIOPOIOB,
13
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM 05.12.2023
[TpupoHBIE HCTOYHUKH YTIICBOOPOIOB:
14 MPUPOIHBIN T'a3 U NOMYTHBIC HEPTSIHBIC
pupox yTHBIC He 12.12.2023
rassl, He)Th ¥ IPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
15 MIPUPOJIHBIN a3 U MOMYyTHbIE HEPTSIHBIE
PHpoA yrHbie Heg 19.12.2023
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
16 KonTponbHas pabota no pazaeny
«YTIeBOAOPOABI» 26.12.2023
17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI:
MeTaHOJ 1 3TaHo. BomopoaHas cBs3b 09.01.2024
18 MHOroaToOMHBIE CIUPTHI: TUIICHTINKOIb U
TJIAIICPUH 16.01.2024
@DeHOoT: CTPOCHHUE MOJIEKYIIBI, PU3NIECKUE
19 .
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE 23.01.2024
20 Anpaeruipl: GopMaTbIeTHI U
arerajgbIerua. AeToH 30.01.2024
OIHOOCHOBHEIE MpeIeIIbHBIC KApOOHOBKIC
21
KHUCJIOTHI: MypaBbHHAS M YKCYCHas 06.02.2024




22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

13.02.2024

23

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
npeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

20.02.2024

24

Mpbuta KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE

27.02.2024

25

Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX

a¢upoB

05.03.2024

26

JKupsr: runponns, NpuMeHEHHE,
OuoJsIornyecKas poJib KHUPOB

12.03.2024

27

VYTaeBobl: COCTaB, KiIaccuuKanusi.
Baxxnerime npencraBuTeNnu: rioK03a,
¢bpykTo3a, caxaposa

19.03.2024

28

Kpaxmai u nemirono3a Kak IpupoaHbIe
MTOJIMMEPBI

02.04.2024

29

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaiine opraHuu4ecKue
COEIMHEHUS»

09.04.2024

30

AMUWHBI: METHJIAMWH M aHUJIUH

16.04.2024

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuant

23.04.2024

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS

30.04.2024




33 OcCHOBHBIE TIOHATUS XUMHH 1
BBICOKOMOJICKYJIIPHBIX COSUHEHUIN 07.05.2024
OcHOBHBIE METOIBI CHHTE3a
4 BBICOKOMOJIEK YJISIPHBIX WHEHUH. 1
’ HHZ(:TIC\)/Ia:éIBeI, f;yzylcn, Z(C))?IHOKHZ 14.05.2024
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHBbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalusi aTOMOB

[Tepunonnueckuii 3akoH u [lepuoanueckas
cHcTeMa XMMHUYeCKux anemeHToB [1. M.
MeHneneena, X CBsA3b C COBPEMEHHOM
TEOPHEH CTPOCHUSI aTOMOB

05.09.2023

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHUYECKHMX DJIEMEHTOB U UX COSIUHECHUMN
10 TPYIIAaM U Iepuoaam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTUHU HAYKH

12.09.2023

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBs3b, ee
BUABI; MCXaHU3MBbI O6pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BOI[OpO,Z[HaH CBA3b

19.09.2023

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

26.09.2023

ITonsTHe o JUCIICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJTIOUIHBIE PACTBOPBHIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE

03.10.2023




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCANHCHHIA.
[eHeTHyeckast CBsI3b HEOPraHMISCKUX
BEIECTB, PA3JINYHBIX KJIACCOB

10.10.2023

Knaccudukanus XUuMHYeCKUX PEeaKInii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMUU.
3aKOH COXpaHEHHs MaCChl BEILIECTB; 3aKOH
COXpaHEHUs U MIPEBPACHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

17.10.2023

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PaBHOBECHE

24.10.2023

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

07.11.2023

11

DnekTponauTrueckas auccoruanus. [lonstue
0 BojiopoHOM Tokasarene (pH) pactsopa.
Peaxiiuu nonnoro oomena. ['maponus
OpTaHU4YCCKUX U HCOPTraHNYCCKUX BCIICCTB

14.11.2023

12

OKHUCIUTENBHO-BOCCTAHOBUTEINIbHBIE
peaxmun. [TonsTHE 00 ArIeKTpONH3e
pacIiaBOB ¥ pacCTBOPOB COJICH

21.11.2023

13

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XMUMHI

28.11.2023

14

Merannel, ux nojioxenue B [lepuoanyeckoi
CUCTeMe XuMHUIecKkux snemeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
aToMoB. O01ue pu3nYecKue CBOMCTBA
METAJIJIOB

05.12.2023




15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUI
PSA HAIPSHKEHUI METaJIOB

12.12.2023

16

XHUMHUYECKHE CBOICTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kajaui, Kajablui, MarHui,
AIIOMUHUI) U UX COEIMHEHUI

19.12.2023

17

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COEIUHEHUI

26.12.2023

18

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

09.01.2024

19

[IpakTuyeckast padora Ne 2. "Pemenune
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramab»"

16.01.2024

20

HeMeTaJIJII)I, X ITOJIOKECHUEC B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpaeneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

23.01.2024

21

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HeMETauioB (Ha IpUMeEpe
KHCIIOPO/Ia, cepbl, hocdopa u yriaeposa)

30.01.2024

22

XUMUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U
AX COeINHEHUH

06.02.2024

23

XuMHYecKue CBOMCTBa a30Ta, pochopa u ux
COeIMHEHUN

13.02.2024

24

XHUMHUYECKUE CBOMCTBA yIIIEpOJ1a, KPEMHUS U
AX COeINHEHUH

20.02.2024

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAUIOB U UX
COeTMHEHNN

27.02.2024




26

O0o0011IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe «HemeTtanabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

05.03.2024

27

[IpakTuyeckas padora Ne 3. «Pemenue
9KCHEPUMEHTAIbHbIX 33134 110 TEME
"Hemeramnsl"»

12.03.2024

28

KonTpoapHas padora mo Temam «MeTauib»
u «Hemertamnsl»

19.03.2024

29

Heopranuueckue 1 opraHn4eckue KucioThl.
Heopranunueckue u opranuueckue
OCHOBaHUs

02.04.2024

30

AmMoTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. [ 'eneTnueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIIECTB

09.04.2024

31

Ponb xumuu B o0OecrieueHHn 3KOJIOFI/I‘ICCKOI>'I,
BHGPFCTHHGCKOﬁ Y MUILIEBOM 6630H3CHOCTI/I,
Pa3BUTHHN MCIUILIUHDBI

16.04.2024

32

[IpencraBiaenust 06 0OIMMX HAYUHBIX
MPUHIUIIAX TPOMBIIUIEHHOTO MOTYYEHUs
Ba)KHEHIIINX BEIECTB

23.04.2024

33

Yenosek B MHPE BEHIECCTB U MaTCpHUAIOB

07.05.2024

34

XHUMHS U 300pOBbE YEIIOBEKA

14.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



