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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DemepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickori denepanuuny, TpeboBaHUi K pe3ylibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIPHOM MPOTPpaMMBbI CPEAHETO 0O0Imero o0pa3oBaHHS
(®OIT  COO), npencraBaeHHbIX B DeaepasbHOM  rOCYJapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHust
y4ueOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
Qenepauuy, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelibHbIE MPOrPaMMbl, H
OCHOBHBIX ToNOXkeHn «Crparerum pa3BUTHS BocnuTaHus B Poccuiickon
®deneparun Ha niepuoa 10 2025 roma» (Pacmopsbkenue I[IpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K ONpPENEICHUIO
oOwielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00YUYalOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumush» 1isi10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHnentyanpHbeie TosioxkeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
collepKaHMs, pPE3yJbTaToOB OOy4deHUss W TpeOOBaHM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTebHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CHYXXKHUT 3aBEpIIAIONIUM OSTallOM pealu3aldd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KJIIOYEBBIX LEHHOCTEHW, MPHUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTO O00pa3oBaHUsA. OTH ILEHHOCTU KacaroTcCs
MO3HAHUs 3aKOHOB NMPUPOBI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypbl
YelioBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
30pOBbI0 M TpUPOAHOW cpene. Peanmusyercs xumuyeckoe 0Opa3oBaHHE
00yy4arommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHHUE M IOCTPOEHHE KOTOPOro ONpENETEHbl B
nporpaMMme MO XUMHUU C Y4E€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TPUPOJLI U B MATEPUATIbHOM U3HU OOIIECTBa, a TAKXKE C YUYETOM
oOmmx 1ejaed M MNPUHLHUIIOB, XapPAKTEPU3YIOIIHX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XUMHUS KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTpaeT oco0yio pojib B
COBPEMEHHOW IMBUJIM3ALIMM, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOW KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PALMOHATIBHOIO HAYYHOIO MBIIUICHHUS,
B CO3JIaHUE LEJIOCTHOIO MPEACTABICHUS 00 OKpY)KaloIlleM MHUpE Kak O €IUHCTBE
OpUpOABl U YelloBeKa, KOTopoe (GopMuUpyeTcs B XUMHH Ha OCHOBE TMOHHUMAHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTAMH PUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTaja
HEOThEMJIEMOH YaCThI0 MUPOBOI KYJIbTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJATENbHAs, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlieHA Ha pEIICHUE
rJI00AIbHBIX  MPOOJIEeM YCTOWMYMBOTO pAa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIMIAMU CPEIHETO OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BbIPAOOTKHM  MHUPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, HPOJOJKECHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTaBastomiuMu  TIpeAMeTa «XUMHs)  SBISIOTCS 0a30BbIE KypChl —
«Opranuyeckas xumus» u «OOmas M HEOpPraHUYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUECHHEM 3HAHUU U3 OOLIEeH XUMUH) U
OpraHn4eckor xumMuu. @OpMUpPOBAHUE JaHHOU CUCTEMBI 3HAHWW NPU U3YUYCHUU
npenMera 00ecreYrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3yYEeHHIO YuyeOHOro wmarepualia U 00yCJIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XHMHUHM BEIIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXHUMHUYECKHX U BJIEKTPOHHBIX
MPEACTaBICHU O CTpoeHuu BemiecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUW. B Kypce OpraHnyeckod XUMHM TMOJYy4YarOT pa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NEpPBOHAYAILHBIC
MPEJCTABICHUS] O XUMUYECKON CBSI3U, KIaCCHU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEAKIINU.

[Ton HOBBIM yrJIOM 3peHusi B mpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpUBAETCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
TEOpETUYECKH MaTepuadl U (AKTOJOTHYECKHE CBEJICHMUsI O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YarolMMCsl MPEIOCTaBIsAECTCS BO3MOXXHOCTh OCO3HATh 3HAUYCHUE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3HIIHM,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOTO 3aKoHa — OT
006o01m1aromien 10 0OBICHSIONMIEH 1 MPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaKHEMIIUX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHCHUH, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MIpoTeKaHusl jomnonHsiercs B KypcaxlO0 wull  kmaccos
AIIEMEHTAMH COJIEP’KaHUs, WMEIOIUMH KYJIbTYpOJIOTHYECKUN U TMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBSI3M XUMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEILHOM M MPaKTUUECKOM
JESTENHbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IMPOIECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX TMPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsieMax, CBSI3AHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH MH(MOpPMALUIO U
OPUMEHATh €€ MJis TIOTIOJHEHUS 3HAHWM, PEIICHWs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1ay. B 1ienomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHUe y OOYYaIOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI JIsl TTOHUMAHUS
bunocockux HAEH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKOro Mupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB WX COCTAaBOM W
CTPOCHHEM, II0O3HABAEMOCTh MPUPOJHBIX SBICHUW IMyTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYMH MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMHU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHN SKOJOTUYECKUX MPoOieM, a
TaKke MpoOJeM cOepexeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mane pemieHuss 3aga4  BOCHUTAHUS, PA3BUTUS W COLUATM3AIUU
OoOyJaromMXcs TPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K OMpPEICTICHUIO
CollepKaHUsl M TOCTPOEHHUs TpeaMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUN, UMEIOIMUX 0a30Boe 3HAYEHUE s
pa3IMUHBIX BHUJOB JEATEJILHOCTU: pelieHus mpoljieM, MOWCKa, aHajiu3a |
00paboTku MHGOPMAIINH, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OMBITA MPAKTHYECKON
U HCCIIEN0BATENbCKONW JESTENIbHOCTH, 3aHMMAIOIEH Ba)XKHOE MECTO B IMO3HAHHUH
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEICICHUH
CoJIep KaTeNIbHOM XapaKTepUCTUKH LeJied HM3y4eHHs] TMpeaMeTa HamlpaBICeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKU Kak 0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JIESTEIHbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKONM TOUKHM 3PEHHS] TaKOW MOJIXO0J K ONpPENEJCHUIO LeJeH H3ydeHHs
MpeMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMU IEISAMH HM3YyYCHHs TPEeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBAsITOTCA:

o dbopMHpOBaHUE CHCTEMbl XHMHMUYECKHX 3HAHUUA Kak Ba)KHEHIIeH
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOM KAPTUHBI MUpPA, B OCHOBE KOTOPOM JIEXKaT
KJTIIOUEBBIE TIOHATHS, (yHIaMCHTAJIbHBIC 3aKOHBI W TCOPUHM XUMHUHU, OCBOCHHE
s3bIKa HAyKH, YCBOGHHWE W TIOHMMAaHHWE CYIIHOCTH JOCTYITHBIX OO0OOIICHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHWE C HUCTOpUEH WX pa3BUTUS H
CTaHOBJICHUS,

o dbopMHpOBaHHEe M Pa3BUTHE MPEACTABICHHN O HAYYHBIX METOJaX
MMO3HAHUS BEIIECTB M XMUMHYECKUX PEaKIHUH, HEOOXOIUMBIX IS MPHOOPETCHHSI
YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIICCTB M XUMHUYECKHUX SBICHUN, UMEIOIINX
MECTO B IPUPOJIC, B IPAKTUYECKON W TOBCEHEBHOM KU3HU;

o pa3BUTHE YMEHUW H CIOCOOOB JIESITEIBHOCTH, CBS3aHHBIX C
HAaONIOZCHUEM U OOBSICHCHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COONIOACHUEM
paBuJl O€3011aCHOTO OOpaIeHUs ¢ BEIIICCTBAMM.

Hapsiny ¢ atumM, conepikaTtelibHas XapaKTepUCTUKA IeJiel U 3a71a4 U3ydYCHHS
MpeaMeTa B IPOrpaMMe 10 XUMHUH YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH TPUOPUTETAMH B CHCTEME CpefHero obmero oopa3oBanus. CerogHs B
NpernojjaBaHud  XMMHUM B OOJNbIIEH  CTENmeHW OTHAETCS  TPEANoYTeHHE
NPAKTHYCCKON KOMIIOHCHTE COJACpXKaHWUs OOyYCHHS, OPHUCHTUPOBAHHOW Ha
MOJAITOTOBKY BBIMYCKHUKA 00I1I€00pa30BaTeIbHON OpraHu3aliy, BIAJCIOIIET0 He
HA0OpOM 3HAHUW, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMHU H
YMEHUSIMUA aKTUBHOTO TIOJYYECHHs] 3HAHUM W MPUMEHEHUS] UX B PEAbHOMN KU3HU
JUTSL pEIICHUS IPAKTUYCCKUX 3a/1ad.

B cB3u C 3TUM TIpU U3YYCHUH TpeaMeTra «XHMHS» JOMUHHUPYOIICE
3HAYEHUE MPUOOPETAIOT TAKKE IETU U 3a]]a4H, KaK:

easanTaiys 00yJaronuxcs K YCIOBUSAM JUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYCCTBY, CAMOCTOSTEIHLHOMY IMPUHSATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

eopmupoBaHHE y OOyYaIOMMUXCS KIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
JIESITENBHOCTU: PEIIeHUus mpoOseM, MOUCKa, aHau3a U o0paboTku MHOpMaIuy,
HEOOXOUMBIX JUIS TPHOOPETCHHMS ONBITa JCSITCIIBHOCTH, KOTOpas 3aHHMacT
BOXHOE MECTO B TIO3HAHWM XUMHHW, a TakXkKe I OICHKA C TTO3HIIHH
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHSHHUS BEHICCTB M XUMHUYCCKUX
IPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOJHYIO CPEy;



®pa3BUTHE IO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKUX
CIOCOOHOCTEH 00YUYarOIIMXCS: CIIOCOOHOCTU CaMOCTOSITENIBHO MPUOOpPETAaTh HOBBIE
3HAHUS 110 XUMHUU B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMH, UCIOIb30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHajau3a y4eOHOU U
HAY4YHO-TIOMYJISIPHOW MH(OpMAIIMKM XMMHYECKOTO COJIEPKaHUS;

epopMHUpOBaHUE U pa3BUTHE Y OOYyYAIOIIMXCS AaCCOIMATUBHOIO W
JIOTHYECKOTO MBIIUICHHS, HAOMI0aTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, NP IUIAHUPOBAHUU U TTPOBEICHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

®BOCIUTAHUE Yy OOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTHYECKOU
HaMpaBJICHHOCTH XUMHUH, €€ Ba)XXHOW PpOJIM B PELIEHUHU IJI0OAJbHBIX IMPOoOsIeM
paIMoOHATBHOTO MPUPOIOTIONH30BAHUS, TIOMIOJIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3I0POBBIO, a TaKkKe MPHUOOPETEHHUs OIbITa
UCMOJIb30BaHUS MOJYUYEHHBIX 3HAHUWA ISl OPUHATHS TPAMOTHBIX pEIIEHUH B
CUTYaIUsX, CBA3AHHBIX C XUMHUECKUMU SBICHUSIMHU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUs MNpeAMET «XHUMHUS»
0a30BOTr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOU obmactu «EcTecTBeHHO-HAay4HbIE
OPEIMETBD».

OO1ee yncno yacoB, OTBEAEHHBIX JJIS1 U3YUYCHUS XUMUH, Ha 0230BOM ypOBHE
cpea”ero oOiero oopazoBanusi, cocrapiser 68 yacoB: B10 kimacce — 34 yaca (1

yac B Hejienro), Bl 1 kinacce — 34 yaca (1 gyac B Hezienio).
COAEPKAHUE OBYUEHUA

10 KVIACC

OPTAHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4ecKol XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuayioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. bytieposa, e€ ocHOBHBIE 1O10KeHUA. CTPyKTypHBIE (DOPMYJTBI
OpraHMYecKux BewlecTtB. l'omosorus,, wu3omepusa. XHUMHYECKas CBsI3b B
OPraHNYEeCKUX COCIUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccudukaluu opraHUuYeckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyecKkas)) W TpPUBUAIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEIIECTB.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHMS BEIIECTB W WX MPEBpALLCHUMN:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMud Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAOIIOJICHUE U
ONMCAHUE IEMOHCTPALIMOHHBIX OIBITOB I10 IMPEBPAILLICHUIO OPraHUYECKUX BEILIECTB
py HarpeBaHuu (TJIaBJIeHUE, O0YTJIMBAHUE U TOPEHUE).



Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psia. MeTraH U 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3UYECKHEe W XMMHYECKHE CBOMCTBa
(peakuu 3amelleHus] U TOPEHMs), HAXOXKIEHUE B MPHUPOAE, MOIYYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUN PSAL. DTHIEH U MPOIUJIEH —
MPOCTEUIINE TPEICTABUTENN AQJIKEHOB: (PU3UYECKHEe W XHMMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3ALINN ), TOJYYEHUE U IPUMEHEHHUE.

Ankaauensl: OyTtaaueH-1,3 um MetwnOyramueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKHE CBOWCTBA (peakius nonumepusaiuu). [lomydeHne CMHTETHYECKOTO
Kay4yyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUI Psil. ALIETUIICH
— TMPOCTEHIINIA TPEICTaBUTENb AQJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (peaklM TUIPUPOBAHUs, TAJIOTCHUPOBAHUS, THUApATAIUH,
rOpEeHUs), NOJyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocra, crpoenue, ¢u3NYeCKUe U XMMHUYECKHUE CBOMCTBA
(peakiuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYCHHE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue, (usuyeckue U  XumMuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUs), NoLyYyeHue u npumenenue. TOKCUYHOCTH
apeHoB. ['eHeTmyeckass CBsSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKAIUMUA K
Pa3JIMYHBIM KJIacCaM.

IIpupoaHble MCTOYHUKHU YTIIEBOAOPOAOB. IIpupoaHbIi ra3 W IOIYTHBIE
HedTaable Ta3pl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYEeCKUil), mupoiau3. I[IpoayKTbl
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIi
YTOJb U MPOAYKTHI €ro nepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbI M3YUYEHMsS] BEHIECTB M HX MpEeBpallCHUM:
O3HAKOMJIEHHE C O0Opa3lamMu IIacTMacC, Kay4yKOB U PE3WHBI, KOJUICKIIHH
«Hedpts» u  «Yroap», MOAECIUPOBAHUE  MOJIEKYJI  YIJIEBOJOPOJIOB |
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyYEHHE 3TUIICHA
Y U3y4YEHHE €TO CBOKCTB.

PacuérHble 3anaumn.

Bblunciennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOTYKTOB PEAKLIUN).

Kucnopoaconepxaiiue oprannieckue coeAnHEeHHU

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHOI MW 3TAaHOJN: CTPOECHHE,
¢du3nyeckre M XUMHUUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMU MeETallaMH,




raJloreHOBOJIOPOJIaMU, TOpPEHHUE), NpUMEHEHUE. BOIOpOoJHbIE CBSI3U MEXIY
MOJIeKyJIaMy CIIUPTOB. [[eficTBUe MeTaHoIa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroatoMHble  COUPTHL. DTWICHIJIUKOAb W  TIHIEPUH: CTPOCHHE,
¢duznyeckre W XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMU
MeTaJlJIaM{, KayeCTBEHHAsl peaklisi Ha MHOrOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yesnoBeka. [[puMeHeHune riaunepuHa U STUICHTITUKOJIS.

@deHo: CTpOCHHME MOJEKYIbl, (U3NYECKUE U XUMUYECKHE CBOWCTBA.
Tokcuunocts (penouna. [Ipumenenue denona.

Anpnerugpl U kemowuwvl. DopMmanbaeruj, aneTalbAECTUNl: CTPOCHHE,
¢u3NUecKue U XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIC PEAKIINN), MOJyYeHUE U IPUMEHECHHUE.

OOHOOCHOBHBIE TpEJENbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCyCHasl KHCIIOTBI: CTPOCHHE, (PU3NYeCKne W XMMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOmue AJig Kiacca KUCIOT, peakius dTepuduKaiim), noiryyeHue u mpuMeHEHHeE.
CreapuHoBasi M OJICMHOBAash KHUCJIOTHI KaK MPEACTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

Crnoxnple >(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ uaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KHUPOB.

VYrneBoawl: cocTaB, KkiaccudukKauus ~— yriaeBoJoB  (MOHO-, [JU- W
nonucaxapubl). ['roko3a — nmpocTelnmii MOHOCaxapu/l: OCOOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBUE C
ruapokcuom Meau(ll), oxucnenue aMMmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKACHUE B MPUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u memmono3a kKak npupojHbie noiuMepsl. CTpoeHHe Kpaxmaia U
Heunono3bl. Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHs] BEHIECTB M WX MpEeBpallCHUN:
npoBe/ieHHe, HaOJ0/IeHHEe W OINHUCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBLIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcusnoM wmenu(Il)), MHOroaroOMHBIX CHOUPTOB (B3aUMOJACUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcuaom wmemau(ll), B3aumoneicTBHE Kpaxmalla C HOJIOM),
MIPOBEICHNE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakuuu (Maccbl, 0O0BbEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlUU MO MU3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO M3 UCXOIHBIX BEIIECTB WIN MPOJAYKTOB PEAKIINH).



A3oTcoeprKalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTBHI Kak am(oTepHble oprannyeckue coeauHenus. dusnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiuluHA). buonoruueckoe
3HA4EHUE aMUHOKHUCHOT. [lenTuasl.

benku kak npuUpoAHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHud. llepsuuHas,
BTOPUYHAsT M TpPETUYHAsl CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMHU Ha OCJIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs BELIECTB M HX INPEBPAIICHUM:
HAOJI0/IEHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypanus OeIKOB MpU
HarpeBaHUM, LIBETHbIE peaKLUu OEIKOB.

BricokoMoJIeKyJIIpHbIE COeIMHEHH S

OCHOBHBIE TIOHATUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb NOJIUMEpPU3ALUH, CPEAHA MOJIEKYJISIpHAs
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MTOJIMMEPU3ALUS U ITOJTUKOHICHCALIUS.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHMs BELIECTB M HX NPEBPAIICHUM:
O3HAKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peannsanys MEXNpEeIMETHBIX CBA3€M NPU U3YYEHUU OPraHMYECKON XUMUU
B10 kjacce oOCyIIECTBISETCS uepe3 MCIOJIb30BAHME KaK OOLIUX €CTECTBEHHO-
HAy4HBIX IOHATHUM, TaK U MOHATUH, SABJIAIOIIUXCA CUCTEMHBIMU JUIA OTHCIIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHATHUS: SBJIEHUE, HAYYHBIN (haKT, TUIoTe3a,
3aKOH, TEOpHsl, aHaJu3, CHUHTE3, Kiaccu(UKalUs, NEePUOAUYHOCTb, HAOIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIMPOBAHUE.

@usnka: MaTepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BElIEeCTBa, (PU3HUECKHE BEIUUMNHBI U €MHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
(doTocuHTE3, OMOJOTMYECKH aKTHBHbIE BellecTBa (OE€IKH, YIJIEBOIBI, >KHUPBI,
(hepMEHTHI).

['eorpadusi: MuHepalbl, TOPHbIE OPOJIbI, MOJE3HbIE HUCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHoMorus: MNHUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO TNHUTAHUSA,
MOIOIIIME CPEIICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHE NPENAPATHI, MAaTEPUAIIbl U3
HCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.
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Teopernyeckre OCHOBbI XUMHUHU

Xumuueckuii anemMeHT. Atom. Sapo aroma, HW30TONBI. ODJNEKTPOHHAsA
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieieHUusl AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. IIEKTPOHHASI KOH(PUTYPAIUs AaTOMOB.

[Tepuognueckuii 3akoH u Ilepuoanueckas cucreMa XMMHUYECKUX AJIIEMEHTOB
. 1. Menneneea. CBa3b MEPUOANYECKOr0O 3aKoHAa U [leprnoandeckoil CUCTEMbI
xumuyeckux emeHToB [l. M. MenaeneeBa ¢ COBpEMEHHOW TEOpHUEW CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpPyIIaM M TMepUojam.
3HauYeHHUE NEPUOIUYECKOTrO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBsI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIGHTHAsI HEMOJISIpHAs M TOJIApHAsl, MOHHAs, METajinueckas). MexaHUu3Mbl
oOpa3oBaHUS KOBAJIEGHTHOM XUMHUYECKOHW CBsI3M (OOMEHHBIA U  JIOHOPHO-
akienTopHbli). BogopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIATEIHLHOCTS.
Crenenb okuciieHus. MIOHbI: KAaTHOHBI ¥ AaHHOHBI.

BemectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKH.

[Tonsitue o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 101 BEIIEeCTBa B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COECIMHEHUM. Howmenknatypa
HEOPraHMYECKHX BeIleCcTB. [eHeTuyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAIICKAIUX K PA3JTUYHBIM KJIaccaM.

Xumudeckas — peakmusa.  Knaccudukamms — XMUMHUYECKHX — peakIuid B
HEOPraHMYEeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUsS MAaCChl BEIECTB,
3aKOH COXPAHEHUA U MIPEBPAILCHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUSX.

CKopocCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iH4YHbIX (hakTopoB. OOpaTnmbie
peakunu. XuUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHUE
xuMmuuyeckoro paHosecus. [Ipunuun Jle Hlartense.

OnekTpoauTnyeckas aucconuanus. CuiibHbIE U ciiabble 3eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M WX MpPEBpaIlCHUN:
neMoHcTpanus Taonui «I[lepuogudeckasi cucrema xuMmuueckux siaementos 1. H.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMUYECKUX PEHIETOK, HAOIIOJCHUE U
OTHMCAaHKE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJOpOJA B MPUCYTCTBUM KaTalau3aTopa, OMPENEICHUE CPEIbl paCTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pEaKIMU HOHHOTO OOMEHa),
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MIPOBEJICHNUE TTPAKTHUECKON paboThl «BiausHue pa3andHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKOU peakiium.

Pacuétnrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX peakiuid, B TOM UHUCIE
TEPMOXUMHUYECKUE PaCU€Thl, Pacu€Thbl C HCIOJb30BAHUEM MOHSATHUS «MacCOBas
JI0JIs1 BEILIECTBAY.

Heopranuuyeckast xumus

Hemeramner. Ilonoxenune HemeramnoB B llepuogumueckont  cucreme
xumuuyeckux siemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
dusnyecKkre CBOHMCTBA HEMETAUIOB. AJUIOTPONHS HEMETauIoB (Ha HpUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriaeposa).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
docthopa, yriepoga U KpeMHHS) W HX  COCIMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJISPIKAIIUX KUCTIOT, BOJOPOJIHBIX COSIUHEHUN ).

[IpuMeHeHne BaXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Merannel. Ilonoxenne meramioB B [leproanyeckoil cuCTeMe XUMHUYECKHUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mue ¢guzndeckue cBoicTBa MeTaioB. CIilaBel METaJIIOB.
DIIEKTPOXUMHYECKUI PS HAMIPSKEHU METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATPUM, Kalluid, KaJblIH,
MarHui, aJlOMUHHH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl MOJMy4YeHUs MeTauioB. IIpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbI W3YUYEHMsS] BEIIECTB M HX MpeBpallCHUM:
M3YUYCHHE KOJUICKIIMH «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCTIIEPUMEHTAJIbHBIX 3a/a4, HaOJNIOJIeHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHIA aTIOMHUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHbIEC PEAKI[M1 Ha KATUOHBI METAJIOB).

Pacuérnspie 3anaun.

Pacuérpl mMaccel BelecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYacCTBYIOIIUX B PEaKI[MU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
13 BEIIECTB UMEET MPUMECH.

XumMus 4 )KU3Hb

Ponp xuMun B oOecriedeHUH SKOJOTHYECKOM, HEPreTUYECKON U MHUILEeBOM
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4YHBIX METOAAaX MO3HAHMS
BEIIECTB U XMMUYECKUX PEAKIIMIA.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIUIIAX  ITPOMBIIIJIEHHOTO
MOJTYYEHUs BAXKHEUIIINX BEIECTB.
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YemoBek B MHUpE BELIECTB M MaTEPUAJIOB: BAXXHEHIINE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKUMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMUKa,
Marepuanbl JUIsl AJEKTPOHUKH, HaHOMAaTepuasbl, OPraHUYECKUE U MHHEpaJbHbIE
yaoOpeHus.

XHUMHSI ¥ 3I0pOBBE YEJIOBEKA: IpaBUjIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BaHUS MPENnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  U3YYEeHUW OOmmEed
HEeopraHndeckoi xumuu Bl1 Kiacce oCylIeCTBISIETCS YEPE3 MCIOIb30BaHUE KAK
OoOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSATHM, Tak ¥ TMOHATUH, SBISIFOUIUXCS
CUCTEMHBIMM I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAYYHbIM (DaKT, THUIIOTE3a, 3aKOH,
TEeOpus, aHalu3, CHUHTE3, KJIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.

@u3nka: MaTepusi, IHEPTHsL, MACCa, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAHOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOE€ COCTOSIHME BEIIeCTBA, (DU3MUYECKUE BEIIMYUHBI U EIUHUIBI X
U3MEPEHUS, CKOPOCTb.

buonorus: kieTrka, oOpraHu3M, 3KocHcTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHonorusi: XUMHYECKasi MPOMBILIUIEHHOCTh, METAJUIYPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHAIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILIEBAS
POMBIIUIEHHOCTh,  (hapMalieBTHUUeCKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX IIpenapaToB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTE€pUAIIOB,
ANEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110

XNUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHHS
oOyyYarolmuMHUCs TporpaMM cpeAaHero oOiiero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). HaydHOo-MeToauuyeckoil OCHOBOWM st
pa3pabOTKK TUJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS MPOrPAMM CpPEIHEro OOIIETro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-EATEIbHOCTHBIN MOAXO/I.

12



B cooTBeTCTBMM € CHCTEMHO-AESITCIHBHOCTHBIM IIOJXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS TpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOIINE:

° OCO3HaHUE O0YYaIOIUMHUCS POCCUNUCKOM Ipa)JaHCKOW UACHTUYHOCTH
— F'OTOBHOCTU K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEACIICHHUIO;

o HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

. IIEJICHANPABIICHHOE Pa3BUTHUE BHYTPEHHHUX YOEKIEHUN JIMYHOCTH Ha

OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

o TOTOBHOCTh M CIIOCOOHOCTH OOyYarommxcsi pyKOBOJCTBOBATHCS B
CBOEH JIESATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKaMH, NPUCYIINMHU
L[ETTOCTHOM CUCTEME XMMHYECKOTO 00pa30BaHMUs;

o HaJM4Yue MPaBOCO3HAHUS HKOJOTUUYECKON KYJIbTYphl U CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3yNbTATBl OCBOCHUS MpeIMeTa «XHUMHUS» JIOCTUTAKOTCS B
€IUHCTBE YYEOHOM U BOCIHHUTATEIBHOW JEATEIbBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCHUMCKOTO TPaKIaHCKOro OOIIECTBA, NMPHUHSATHIMU B OOIIECTBE
HOpMaMU Y  TpaBWIAMH  TMOBEACHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTH
oOyyJarommxcs.

JIMYHOCTHBIE PE3YyJbTaThl OCBOCHMSI MOpeAMETa «XHUMHS»  OTPaKaAOT
c(hOpMUPOBAHHOCTH OIbITA [O3HABATEILHOW M MPAKTUYECKOU MESITEIbHOCTH
oOy4Jaromuxcs Mo peaju3aiiy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpax1aHCKOTr0 BOCIIMTAHMS:

o OCO3HaHUSI OOYYalOIUMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMIOPAIKY;

o MPEACTABICHUS O COLMATILHBIX HOPMAX U MPaBUJIaX MEXKITMYHOCTHBIX
OTHOUIEHUN B KOJIJIEKTUBE;

o TOTOBHOCTH K COBMECTHOW TBOPYECKOU AEATEIBHOCTHA NPHU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

o CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATN3E PA3IMYHbIX BUJOB YUEOHOU JESTENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

o [IECHHOCTHOT'O OTHOILIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIICIHIO
OTE€YECTBCHHON XMMUH;

o YBOKEHUSI K TIpoleccy TBOpYECTBA B 00OJacTU TEOpUU U
MMPAKTUYECKOTO MPUMEHEHUS XHMHUH, OCO3HAHUS TOTO, YTO JOCTHMKECHUS HAYKHU
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€CTh pe3yibTaT JUIMTEIbHBIX HAOIIOJCHHM, KPOMOTIMBBIX 3KCHEPHUMEHTAIbHBIX
MOMCKOB, MIOCTOSIHHOTO TPYJa YUYE€HBIX U IPAKTHKOB;

o MHTEpECa U NTO3HABATEIbHBIX MOTUBOB B MOJYYEHUHU U MOCIIEIYIOIIEM
aHaJin3e MHQOpPMAaIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

o HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

o CIIOCOOHOCTH OIICHUBATh CHUTYallUM, CBSI3aHHbIE C XUMHUYECKUMH
SABJICHUSIMH, U TPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAIBHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

o TOTOBHOCTH OIIEHUBaTh CBOE TIOBEJACHHE U IIOCTYNKHM CBOUX
TOBAapHIIE C TMO3UIMIA HPABCTBEHHBIX W IMPABOBBIX HOPM U OCO3HAHHE
IIOCJIEICTBUM 3TUX MOCTYIIKOB;

4) popMUpPOBAHUSA KYJbTYPbI 310POBbSI:

o NOHMMAaHUSl LIEHHOCTEH 30pOBOTO M 0e30macHOro oOpasza >KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

o coOJII0/IeHus MTpaBUil 6€30MacHOro oOpalleHus C BEUIECTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

o MNOHUMAaHUs LIEHHOCTU MNPaBWJI WHAMBUAYAJIbHOTO U KOJUIEKTHUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOLIUX 3J0POBBIO U KU3HHU JIFOJICH;

o OCO3HAHMS IMOCJIEACTBHUM W  HENPUATUS BPEAHBIX IPHUBBIUEK
(yrmoTtpeOieHus anKoroJisi, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

o KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HMCCIIEI0BATEIbCKOM
NEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYIHX  BHJAX
NEeSITENbHOCTH;

o YCTAHOBKM Ha aKTHBHOE YYacTHE B PEUICHUU IPAKTHUYECKUX 3a]a4
COLIMAJIBHOM HAaNPaBJIICHHOCTH (B paMKax CBOEr0 KJacca, IIKOJIbI);

o MHTepeca K MPaKTHUYEeCKOMY M3Y4EHHIO0 mpodeccuil pa3IniHoro poja,
B TOM YHCJIE HA OCHOBE IIPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMMUH;

o YBOXEHUSI K TpyAy, JIOJAM TpyAda H pe3yjbTaraM TpPYIOBOU
NEATEIbHOCTH;

o TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIAYATBbHON TPACKTOPUHU

oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHHU, HHTEPECOB U
noTpeOHOCTeN 0011IeCcTBa;

6) 3K0JI0rH4eCKOro BOCIMTAHMS
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° AKOJIOTMYECKU II€JeCO00pPa3HOr0 OTHOUIEHUS K MpUPOJAE, Kak
WCTOYHHKY CYILIECTBOBAHUS KU3HU HA 3EMJIC;

° MMOHMMAHMUSl TJIO00AJIBHOTO XapakTepa HSKOJOTMYECKUX MpoOseM,
BJIIMSIHUSA 5KOHOMHUYECKHMX ITPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLMATIBHOMN
Cpelbl;

° OCO3HAHMUS HEOOXOAUMOCTH HMCIIOJIH30BAHUSA JTOCTIKCHUM XUMMU IS
pEIIEHUS BOIIPOCOB PALMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

° AKTUBHOTO HENPUSATUS ACHUCTBUN, MPUHOCAIIUX BPEH OKPYKaIOIIEH
MIPUPOJTHON Ccpejle, YMEHHs MPOTHO3UPOBATh HEOJAroNpUSITHBIE IKOJIOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATh UX;

° HAJIMYKSL PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHHS, 3KOJIOTHYECKOU
KYJIbTYpPbI, OIbITA JESATEIbHOCTH SKOJOTMYECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
IpaKTUKe, CIOCOOHOCTM M YMEHHS AaKTHMBHO TPOTHUBOCTOATH HACOJIOTHH
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

° c(hopMUPOBAHHOCTHU MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH;

° MMOHUMAaHMS CIEeNUPUKA XUMHHM KaK HayKH, OCO3HaHUS € poJin B
(GOpMHPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBINUICHUS, CO3JaHUW IIEIOCTHOTO
npeACTaBiIeHUS 00 OKPYXKAroleM MHUpPE KaK O €AMHCTBE IMPHUPOJIBI U YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NPoOJIeM COXpaHCHHS
MIPUPOJHOTO PABHOBECHS,

o yOEKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOM
OUBWIM3AIUM: B €€ TYMAHUCTHUYECKOM HAMNpPaBJICHHOCTH W BaXXHOW POJIM B
CO3/IJaHUM HOBOW 0a3bl MaTepUabHON KYJBTYPBI, PEIICHUHU TJIO0ATBHBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CBIPHEBOW, IHEPIETUUECKOM, MUILIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIIMHBI, OOECIEUYCHUHU YCIOBUU
YCIICITHOTO TpyJda MW DKOJOTHMYECKH KOMMOPTHON KHU3HH KaXKJIOro YjIeHa
00I1IeCTBA;

° €CTECTBCHHO-HAYYHON T'PAMOTHOCTU: MOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIb30BaTh
noJiydyaeMble 3HaHUS JUIsl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEero Mupa u
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieJIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEIbI0 TOTyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

° CITOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIL30BaTh XUMHYECKHE 3HAHUS
JUTS pelieHus TpoOJieM B peasIbHbIX KU3HEHHBIX CUTYaIIHIX;

° MHTEpPECA K MO3HAHUIO U UCCIIEI0OBATEIBCKOM JIESITEIbHOCTH;
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o TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMHU B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTSIMU;

o WHTEpeca K OCOOGHHOCTSM TpyJda B  pasauvHbIX  cepax

npodeccuoHaIbHON 1eATeTLHOCTH.
METAIIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHbie pe3yJbTaThl OCBOCHUS Y4eOHOro mpeamera «XuMush» Ha
YPOBHE cpeaHeTo o011ero 00pa3oBaHus BKIIOUYAIOT:

o 3HauUMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyUAIOIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE MOHSITHS, OTPaKaroIIne
[IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cCHenuuKky METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccieoBaHne, HaAOII0IeHnEe, U3MEpPEHNE, IKCIIEPUMEHT U IPYTHUE);

o YHUBEPCAIIbHbBIC y4eOHbIe JNENUCTBUS (mo3HaBaTelNbHbIE,
KOMMYHUKATUBHBIC,  PETYJSITUBHBIC), o0ecrieynBaroIne dbopmupoBaHue
(YHKIIMOHATBLHOM TPAMOTHOCTU U COLUAJIBHOM KOMIIETEHIIMU O0YYaIOIIuXCs;

o CIIOCOOHOCTD oOy4Jarommxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUSI M YHUBEpPCAJIbHbIC YueOHbIE
JNEUCTBUS B IO3HABATEIBHOW U COMAIIBHON ITPAKTHUKE.

MeranpenMeTHbIE PE3YyJbTAaThl OTPAXAIOT OBJAJCHUE YHUBEPCAIBbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJATUBHBIMU
JNEUCTBUSMU.

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbHBIMHI
JNEeHCTBUSIMU:

1) 6a30oBble JJOrMUYecKue AeiiCTBUS:

o CaMOCTOSITeIbHO (OPMYJIUPOBATh U aAKTYaJIU3UPOBATh MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

o OTIPENIEIIATh 1IeJIN JEATeIbHOCTH, 3a/1aBas MMapaMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEILHOCTH C TOCTABICHHBIMHU 1IECIISIMU;

o UCIIOJB30BaTh TMPU OCBOCHUUM 3HAHUW MPUEMBI  JIOTUYECKOTO
MBIIIUICHUSI — BBIACJSTh XapaKTepHbIC MPU3HAKUA MOHSTUNA U YCTAHABJIMBATH UX
B3aMMOCBSI3b, HCIIOJb30BAaTh COOTBETCTBYIOIIUE TIOHATHS HJIsi OOBSICHECHHUS
OTJICJIbHBIX (DAaKTOB U SBJICHUIA;

o BbIOMpATh OCHOBAHUS W KPUTEPUU ISl KIACCHU(PUKAIMKU BEUIECTB U
XUMHUYECKUX PEaKLIUM;

o yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY HU3y4aeMbIMU
SIBJICHUSIMU,
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o CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHIYKTUBHBIE, IeAYKTUBHbIE, IO
aHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

o NMPUMEHAThL B TIPOIECCE TMO3HAHUSA, HCMOJb3yeMble B XUMUHU
CHMBOJIMYECKHUE (3HAKOBBIC) MO/IEJH, peoOpa3oBbIBATH MO/ICJIbHBIC
MPEJCTABICHUS] — XUMUYECKHUIM 3HAK (CUMBOJI) AJIEMEHTa, XUMudeckas Gopmya,
ypaBHEHHE XMUMHUYECKOW pEaKIUU — MPU PEHICHUU YYEOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3a7ad, NMPUMEHSATh Ha3BAaHHBIE MOJEIbHBIC MPEACTABICHUS JIA
BBIABJICHUS XApaKTEPHBIX IPU3HAKOB M3Yy4YaE€MbIX BEHIECTB U XUMHUUYECKHUX
pEaKIUN.

2) 0a30BbBI€e HCCJIEN0BATEIbCKHUE A€iCTBUS:

o BJIaJIETh OCHOBAMHM METOJIOB HAYYHOIO I[IO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIUK;

o dbopmynupoBaTh 1E€IM W 3aJayd  MUCCJIEAOBAHUSA, UCIOIb30BaTh
ITOCTaBJICHHBIC W CaMOCTOSTEIBbHO C(HOPMYIMPOBAaHHBIE BOMPOCH B KAadeCTBE
WHCTPYMEHTA TO3HAHMS U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIIOTE3BI IO IMPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

o BJIaJIETh HaBBIKAMHU CaMOCTOSITEJILHOIO TIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOATh 32 XOJI0M
MpoIleCcCa, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICAOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOCIIAaHHON paboTe;

° npuoOpeTaTh OMBIT YYCHHYECKOW HCCIEAOBATEIBCKOM W MPOEKTHOM
NESATEeTbHOCTU, TPOSBISTH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUsI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopManmeii:

° OPUEHTUPOBATHCSA B PA3IMUHBIX MCTOYHHMKAX WH(OpManuu (Hay4dyHO-
MOMYJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepKaHWs, CIpPaBOYHBIC I10OCOOUS,
pecypcel MaTepHeTa), aHamu3upoBaTh WHPOPMAIUIO Pa3IUYHBIX BUAOB U (HOpM

MPEJICTABJICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 51
HENPOTHUBOPEYNBOCT;
o GbopMyTUpOBaTh 3aMpOChl M TPUMEHSATh Pa3IUYHBbIE METOJBI TPH

Hnoucke u orbope MHpopManru, HeOOXOIUMON NJIsl BBIIOJHEHUs yUeOHbIX 3ajad
OIPENICIIEHHOTO TUIIA;

o npuoOpeTaThb OTIBIT WCIIOb30BAHUS MH(}OpPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH U PAa3IMYHBIX TOMCKOBBIX CUCTEM;

o CaMOCTOATENbHO BBIOMpATh ONTUMAIBHYIO (OPMY MPEACTABICHUS
uH(popmanuu (cxeMsbl, rpaduKy, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JPYTHE);
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o HCIIONIb30BaTh HAYYHBIA SI3BIK B KauyeCcTBE CpelCTBa MpH padboTe C
XUMUYECKON HMHpOpMaLMel: NPUMEHSITh MeEeXNpeaMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

o MCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HarJasiAHOCTH.

OgiaieHHe YHHUBEPCAJbHBIMU KOMMYHHUKATUBHBIMHU A€l CTBUSIMH:

o 3aJaBaTh BOIMIPOCHI TIO CYIIECTBY OOCYXIaeMOi TEMBI B XOJI¢ TUAIOTA
W/WIA JTUCKYCCHH, BBICKA3bIBaTh WJACH, (HOPMYIHpPOBATH CBOM TPEIIIOKCHHS
OTHOCHUTEIFHO BBITIOTHEHUS MPEJIOKESHHOM 3a/1a4u;

o BBICTYNaTh ~ C  MpE3EHTalMeil  pe3yabTaTOB  MO3HABATENbHOM
AESITENbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHUKAMU
OpU BBINOJIHEHUM XUMHUYECKOIO OKCIIEPUMEHTa, MPAKTUYECKOM pabdoThl 110
WCCIICIOBAaHUIO CBOWCTB M3yYaeMbIX BEIIECTB, pealn3alliid y4eOHOTO MpPOEKTa U
dbopMynupoBaTh BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUMA MyTEM
COIJIaCOBAHUS MO3UILIMNA B X0/1€ 00CYX ACHHUS U 00OMEHA MHEHHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryISTUBHBIMM JeHCTBUSIMU:

o CaMOCTOSITEIILHO IUTAaHUPOBATH u OCYILECTBIIAT CBOIO
MIO3HABATENbHYIO JESATENbHOCTD, ONpeneiss €€ el U 3aJlaul, KOHTPOJUPOBATh U
o0 Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATh MpEAiiaraeMblil alTOPUTM JCHCTBHI
P BBIIOJIHEHUN Y4YEOHBIX M MCCIEA0BATENBbCKUX 3a/ad, BBIOMpATh Hambomee
3¢ deKTUBHBIN CHOCOO HMX pElIeHHs € Y4YETOM IMOJyYeHHUS HOBBIX 3HAHUNA O
BEIIECTBAX U XUMUYECKHUX PEAKIUIX;

o OCYIIECTBISATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HAa OCHOBE
camMoOaHajn3a ¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDI
10 KITACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHUs»
OTPAKAIOT:

ec(hopMUPOBAHHOCTh  TPEJCTABICHUNH O XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBJIICHUM
Opupoabsl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTypbl JIMYHOCTH, €&
(GyHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM IS pEIICHUS TPAKTUYECKUX 3a]1ad
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHUPOTHOM
cpene;

®BJIQJICHUE CHUCTEMOM  XMMHUYECKMX  3HAHHUM, KOTOpask  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHUYECKUH DIIEMEHT, aToM, 3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHas ¢opmyisa (pa3BépHyTas U COKpalI€HHAs), MOJb, MOJISIpHas
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Macca, MOJIIpHBIH 00BEM, YIJIEPOJIHBIN CKelleT, (YHKIMOHAJIbHAS TpyIIa,
paauKall, U30MepHusi, U30MEPHI, TOMOJOTUUECKUIN Psii, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ M a30TCOJEp)KAINE COCAMHCHHS, MOHOMEp, TOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COSAMHEHUS); TEOPUU U 3aKOHBI (TCOPHUS CTPOCHHUS
oprannyeckux BemiectB A. M. byrtiepoBa, 3aKk0H COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHH; MHUPOBO33PCHUECKHE 3HAHMS,
JeKallie B OCHOBE IOHMUMAaHUS TPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKHX
SBJICHUM, (DAKTOJIOTMUECKHE CBEJACHUS O CBOMCTBaX, COCTaBe, IONIYYCHUU U
0€30IIaCHOM HCITOJIBb30BAaHUN BAXKHEHINIMX OPraHMYECKHUX BEIIECTB B OBITY H
IPaKTUYECKOM JACATEILHOCTH YEIOBEKA;

¢ C(hOpPMHUPOBAHHOCTh YMEHUU BBISBJIATh XapaKTEepHbIE MPU3HAKU TOHATHM,
YCTaHaBJIMBAaTh WX B3aMMOCBSI3b, HUCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATHS IMPHU
OIMMCAHWM COCTaBa, CTPOCHUSI M MPEBPAIICHUI OPTraHHYCCKUX COCAMHCHUM;

ec(hopMUPOBAaHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHHSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyJI OpraHMYECKMX BEIIECTB W YpPaBHCHUH XHUMHUYCCKHUX PCaKIIuH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB I WIUTIOCTPALIMHM UX
XUMHUYECKOTO ¥ MIPOCTPAHCTBEHHOTO CTPOCHHUS;

ec(hopMUPOBAaHHOCTh YMEHHMI YCTAHABIIMBATh NMPHHAIICKHOCTh M3YYCHHBIX
OPraHUYECKUX BEIIECTB 10 WX COCTaBY M CTPOCHHIO K OIpPEACIEHHOMY
KJIaccy/rpynne coeauHeHud (yrjaeBOJOpOJibl, KHUCIOPOJ U a30TCOJEpIKalue
COCIMHCHUS, BBICOKOMOJICKYJISIDHBIC COCAMHEHMS), JaBaTh WM Ha3BaHUS TIO
cucremarnueckoi HomeHkiarype (IUPAC), a Takke nmpuBOIUTH TpUBUAIBHBIE
Ha3BaHMUS OT/CIbHBIX OPraHMYECKHX BEIICCTB (ITHJICH, MPOIMJICH, alleTHJICH,
ATWJICHTJINKOJb, TJIMIEPUH, (eHOJ, (OpMaIIbICTH/I, alleTaabJACTH, MypaBbUHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEaPUHOBAsT KUCIIOTA, TIFOKO034,
bpyKTO3a, Kpaxmal, eJlIr0JI03a, TIUIHH);

¢Cc(hOpMHUPOBAHHOCTL YMEHHS ONPEACIATh BHUAbI XUMHYECKOW CBS3H B
OpPraHUYECKUX COSTUHEHUSAX (OJMHAPHBIC U KPaTHBIC);

ec(hopMUPOBAHHOCTh YMEHHS TPUMEHATH IIOJOKEHUS TEOPHUH CTPOCHUS
opraHuveckux BemectB A. M. byTtiepoBa ais 00bsICHEHHsI 3aBUCUMOCTH CBOWMCTB
BEIIIECTB OT MX COCTaBa M CTPOSHUS; 3aKOH COXPAHCHUS MACChI BEIIIECTB;

echopMUPOBAaHHOCTh  yMEHWUW  XapaKTepU30BaTh COCTaB, CTPOECHHUE,
(dbU3MYeCKre M XMMHYECKHE CBOMCTBAa THUIMYHBIX IPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BEIIECTB (METaH, dTaH, ITUJICH, MPOIWJIEH, alleTUJICH,
Oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ, ATaHOJ, ATUJIEHIJIMKOJb,
TIIALepUH, (PEHOJI, ameTambJIeruI, MypaBbHHAs M YKCYCHash KHUCIOTHI, TJIFOKO3a,
KpaxMall, IeJUTI0JI03a, aMHHOYKCYCHAsI KHCIIOTa), WILTIOCTPUPOBATh T€HETHUYECKYIO
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CBSA3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKHX PEAKLHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

*Cc(pOpMUPOBAHHOCTD YMEHHUS XapaKTepU30BaTh UCTOYHUKH
YTJIEBOJIOPOJHOTO  ChIpbsi (HEe(DTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI HX
nepepaboTKU U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKH;

eCc()OpMUPOBAHHOCTh YMEHUN MNPOBOAUTH BBIYUCICHHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WM IPOIYKTa
peakuu IO H3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJHOIO M3 HCXOJTHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

ec()OpMUPOBAHHOCTh YMEHUU BIIAJIETh CUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/Iax HAYYHOT'O MO3HAaHUS, UCIOJIb3YEMbIX B XUMUU IPU U3YUYEHUU BELIECTB U
XUMUYECKUX SBJICHUN (HaOII0/IeHNe, U3MEPEHHUE, HIKCIIEPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWUMUYECKHE 3HAHUS I MPUHATUS PELICHU B
KOHKPETHBIX JKWU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMM U HUX
IPUMEHEHUEM;

echopMUPOBAHHOCTh ~ yMEHUW  CcOONIOJATh  TpaBuia  MOJb30BAHUS
XUMHUYECKON mocyAod U 1abopaToOpHBIM OO0OpYJAOBAHMEM, a TakKXKe IMpaBuia
oOpalieHusi ¢ BEWECTBAMH B COOTBETCTBHM C MHCTPYKLMSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMBITOB;

ec(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATb M BBINOJIHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKHUX BELIECTB ITPU HArPEBAHUH, MTOJTyUYEHHUE
STWIEHA M M3YyYEHHE €ro CBOMCTB, KAaYECTBEHHBIE PEAKLUUU OPraHUYECKUX
BEUIECTB, JIeHaTypalus OEJKOB NpPU HarpeBaHUM, LIBETHbIE peaklUuud OEJIKOB) B
COOTBETCTBMM C TMpaBUJIAMU TEXHUKM OE€30MaCHOCTH MpU OOpalIeHUuu C
BEUIECTBAMH U JIaOpaTOPHBIM O00OpYAOBaHWEM, MPEACTABIATh PE3YJIbTaThl
XUMHYECKOTO JKCIEPUMEHTa B (OpME 3allUCH YpPaBHEHUH COOTBETCTBYIOIIHX
peakuuii 1 GOopMyJIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

eCc()OPMUPOBAHHOCTh YMEHHMH KPUTHUYECKH aHAIU3UPOBATh XHMHUYECKYIO
MH(pOpPMALMIO, MOJYyYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopManuu, IHTepHeT U ApyTux);

eCc(hOPMHUPOBAHHOCT, ~ YMEHHUM  COOMIOJATh  MpaBWiIa  SKOJOTHYCCKH
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IIEJAX
COXpaHEHUsI CBOErO 3JI0POBbSl M OKPY’KAIOIIEW IMPUPOJIHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JICUCTBUS HA >KUBbIE OPraHUW3Mbl OMNPENEIEHHBIX OPraHUYECKUX
BEILECTB, MOHMMas cMbici nokazarens IIJIK, moscHATh Ha mpumepax crnocoObl
YMEHBUIEHUS W MNPEJOTBPAILECHUS WX BPEIHOIO BO3JICKHCTBHS HAa OPraHu3M
YeJI0BEKa,
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o111 00OyYalOIMUXCSI ¢ OTPAHUYECHHBIMH BO3MOXXHOCTSIMU 3JI0POBBS: YMEHHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

oII1 CJHEMbIX M CIA0OBHIAIMMX OOYYAIOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. bpaitnsg mis 3amucu XUMHUYECKHUX
dhopmyi.

11 KJIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudyecKas
XUMHUS» OTPaKaroT:

o c(hOpMHUPOBAHHOCTh TPEACTABICHUN: O XMMHUYECKOM COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (OPMUPOBAHUU MBIIUIEHUS H  KYJIbTYpPhl JIMYHOCTH, €€
(YHKITMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsI peIIeHUs MPAKTHYSCKUX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOM
cpene;

° BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraloIfe MOHATUSA (XMUMHYECKUN 3JIEMEHT, aToM, HM30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSIPHBIA O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCIICHUS], XUMUYECKasl CBS3b
(KoBaJIeHTHas, HOHHAS, METAIMYECKas, BOJIOPOJIHAS ), KPUCTAIUTMYECKasT PeIIéTKa,
TUNBl ~ XUMHUYECKUX  PEAKLMH, PaCTBOpP, DJIEKTPOIMUTHI,  HEIJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAST JUCCOLHUAIMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakIih, XUMHUYECKOE PABHOBECHE), TEOPUHU M 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON aucconuanuu, nepuoanuecknii 3akoH JI. M. MeHnneneena,
3aKOH COXpPAaHEHMSI MacChl BEUIECTB, 3aKOH COXPAaHEHMSI U MPEBPAILCHUS YHEPIUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN S3bIK XHMUH,
MHUPOBO33PEHUYCCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAaHHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHMYECKUX SIBJICHUM, (PAKTOJOTHUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUU U O€30MaCHOM HCIIOJIb30BaHUN BAXKHEUIIINX HEOPTAaHUUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEILHOCTH YEJIOBEKa;

° c(hOpMUPOBAHHOCTb YMEHHUI BBISIBIATh XapaKTEpPHbIE MPU3HAKU
MOHATHM, YCTAHABJIMBATh HMX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIINE
MOHATHS MPU ONKHCAHUM HEOPTAHUYECKUX BEIIECTB M UX MPEBPAILICHUI;

o c(hOpMHUPOBAHHOCTh YMEHHUN HMCIOJIb30BATh XUMUYECKYIO CHMBOJIUKY
JUISL COCTaBJeHHS (OpMYJ BEIIECTB W ypPaBHEHHM XHUMHYECKUX PEaKIIUH,
cucrematudeckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble HA3BaHUS OTACIIBHBIX
HEOPraHUYECKUX BeEIIEeCTB (yrapHblii ra3, YIJIEKUCIBIM Tra3, aMMHakK, raméHas
M3BECTb, HETAIEHAs] U3BECTh, TUTHEBAs CO/A, MUPUT U JIPYTHE);
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o c(OpMUPOBAHHOCTh YMEHUU OMNpPENEISITh BAJICHTHOCTb U CTEMEHb
OKHUCJIEHUS] XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSAX PA3IUYHOrO0 COCTaBa, BUJ
XUMHUYECKON CBSI3M (KOBaJE€HTHAs, HWOHHAs, METaJuIMYecKas, BOJOpPOAHAas) B
COEJIMHEHHUSX, TUIl KPUCTAINIMYECKON PEIETKA KOHKPETHOIO BElecTBa (aTOMHas,
MOJIEKYJISIpHasi, MOHHAs, METAJUIMYECKas), XapakTep Cpellbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHHU;

o c(OPMHPOBAHHOCTh ~YMEHHMH  yCTaHABIMBAaTh MPUHAIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO KX COCTaBYy K OMNpPENEIEHHOMY Kiaccy/Tpymie
COEIMHEHUN (TMPOCThIC BEIIECTBA — METAIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHUCJIOThI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

o c(OPMHPOBAHHOCTh YMEHHMI pacCKpbhIBaTh CMBICI MEPUOIUYECKOTO
3akoHa JI. M. Mengeneesa U JAEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIOLIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTHUYECKYIO (PYHKINU;

o c(OPMHPOBAHHOCTh ~ YMEHUH  XapaKTepHU30BaThb  AJIEKTPOHHOE
CTPOEHUE aTOMOB XHMHYECKMX 3JieMeHTOBl—4 mnepuonoB Ilepuognueckoii
CUCTEMBbI XUMHUYECKUX 3JiIeMeHTOB [[. 1. MeHeneeBa, UCMONIb3ys MOHATHS «S-, P-,
d-31exTpoHHbIE opouTaNy, «OHEPreTHUYECKUE  YPOBHMY, OOBSCHATD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COEAMHEHHI
o nepuoaam u rpynnam llepuoguuecko cucteMbl XUMHAYECKUX 3i1eMeHToB []. U.
Menneneena;

o c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIUE
XUMHUYECKME CBOMCTBA HEOPraHWYECKMX BEIIECTB  pA3JIMYHBIX  KIIACCOB,
NOJITBEPXAATh CYIIECTBOBAHME T€HETUYECKOW CBSI3M MEXJIY HEOPraHWYECKUMH
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLU;

o c(OPMHPOBAHHOCTh ~ YMEHHUS  KJIaCCU(PUUUPOBATh  XUMHUYECKHE
pEakUMH IO PA3NIMYHBIM IPHU3HAKAM (YUCIY U COCTaBy pEarupyrollUX BEUIECTB,
TersIoBoMy 3(QPeKTy peakuuu, U3MEHEHHUIO CTENEHEH OKUCIEHUS SJIEMEHTOB,
00paTUMOCTH PEAKIIMH, YYACTHIO KaTaau3aTropa);

o c(OPMHPOBAHHOCTh yYMEHUH COCTaBIIATh YPaBHEHHUS pEAKIH
pa3IUYHBIX THUIIOB, TOJHBIE M COKpAlIEHHbIE YPaBHEHHUS PEAKIUNA HOHHOTO
oOM€Ha, yYUThIBasA yCJIOBHS, IPU KOTOPBIX 3TU PEAKUUU UAYT O KOHIIA;

o c(OpMHPOBAHHOCTh YMEHUI MPOBOAUTH PEAKIUH, OITBEPKIAAIOIINE
KAUECTBEHHBI COCTaB pPa3jIMYHbIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUYECKHUX
BEILECTB;

o c(OpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CYIIHOCTb OKHCIUTEIIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKLUN MOCPEJACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
ATUX PEAKLNN;
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o cOpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH
XUMUYECKOM peakuuu OT pa3iudHblX (DAaKTOpPOB; XapakTEp CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCUMOCTH OT BHEIIHETO BO3JACHCTBUA (ITPUHLMUI
Jle llarenke);

o chOpPMHPOBAHHOCTh ~ yYMEHMH  XapaKTepu3oBaThb  XHUMHUYECKHE
MPOLIECCHI, JIeXkKAIIEe B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHS] CEPHOM KHUCIOTHI,
aMMHaKa, a Takxke C(HOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOIIMX HAYYHBIX
MPUHLIKIAX U SKOJIOITMYECKUX MpobdIeMax XMMHUYECKOTO IPOU3BOICTBA;

o cOpPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH BBIYMCIICHUS c
MCIIOJIb30BAaHUEM TOHSATHS «MaccoBasi JIOJISl BEIIECTBA B PAcTBOPE», OOBEMHBIX
OTHOIICHUHN Ta30B MPU XUMHUYECKUX PEaKIMAX, MACChl BEIIECTBA WU 00bEMa
ra3oB IO HW3BECTHOMY KOJIMUECTBY BEUIECTBA, Macce WU O0BEMY OAHOrO W3
YYAaCTBYIOIIMX B pPEAKUUHU BEIIECTB, TEIJIOBOro 3(Qexra peakuum Ha OCHOBE
3aKOHOB COXPaHEHHMsI MacChl BELLIECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

o chOpMHPOBAHHOCTh, YMEHHM COOJIIOJAaTh TMpaBUjia TOJH30BAHMUS
XUMHUYECKON mocyAoi W 1abopaTOpHBIM OO0OpYJOBaHMEM, a TakKKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU IO BBIIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

o c(hOpMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIONHATH XUMHUYCCKHMI
AKCIIEPUMEHT (pa3joKEeHUE MEePOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpEJEIICHUE CpEeapl pPacTBOPOB BEHIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
WHANKATOPA, BIUSHUE PA3NIMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEeaKIluw,
peaklMi MOHHOTO OOMEHa, KayeCTBEHHBbIE peaklMu Ha cylbdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHHSI, pEUIEHUE HKCIEPUMEHTAIbHBIX 3a/ay IO
temam «Metame»y U «HeMerannel») B COOTBETCTBUM C MpaBWJIAMH TEXHHUKHU
0e30MacHOCTH TIPU OOpAIlEHUH C BEIIECTBAMHU U JaOOpPaTOPHBIM 00OPYJIOBAHHUEM,
NPEJICTABIATh PE3yJIbTaThl XUMUYECKOTO HSKCIepuMeHTa B (opMme 3amucu
YPAaBHEHUH COOTBETCTBYIOLIUX pEAKUUid M (POpMYIHpPOBaTh BHIBOJABI Ha OCHOBE
ATUX PE3yJIbTATOB,;

o c(OpMUPOBAHHOCTD YMEHHUI KPUTHYECKU aHAJIU3UPOBATH
XUMUYECKYI0 HH(POpPMAIIMIO, TMOJIYYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpeiCcTBa
MaccoBOM KOMMYHHUKaUuu, UHTEpHET U Ipyrux);

o c(hOpMUPOBAHHOCTh YMEHHUM COONIOJATh TIpaBUJia IKOJIOTUYECKHU
1IeJIeCO00pa3HOro TMOBEJAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUs! CBOEr0 3/I0POBbS M OKPY’KAIOIIEW MPUPOJIHON Cpelibl, OCO3HABAThH
OMaCHOCTh BO3JICHCTBHS HA )KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmpicnt mokazarenst [IJIK, moscHATh Ha mpuMepax CHocoObl YMEHBIICHUS |
peIOTBpAllleHHs] KX BPEIHOTO BO3ACHCTBUS HA OpraHU3M YEJIOBEKa;
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o JUISE O0YYaroOmUXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 37IOPOBBS:
yMEHUE MTPUMEHATH 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIICCTB
U XUMHUYECKUX SIBICHHM;

o JUTSL CIIETIBIX U CITA0OBUISIINUX OOYYArONIUXCsl: YMEHHE MCIOIb30BaTh
penbedHO-ToUeuHy0 cucTeMy oOo3HaueHui JI. Bpaiins anms 3amucn XUuMUYIEeCKIX
dhopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo 4acoB JIeKTPOHHbIE
Ne ni/nt HanmeHoBaHMe pa3/e/ioB U TeM KonTpomsmbie | MpaxTieckue (uu¢posbIe)
NporpamMmsbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebi
Paspnen 1. Teopernueckue 0CHOBbI OPraHHYeCKOM XMMHHU
[Ipenmer oprannyeckoil xumun. Teopus
1.1 CTPOEHMsI OpPraHMYECKUX COeAUHEHHH A. M. 3 0 0
bytneposa
Wtoro no pazgeny 3
Pa3znea 2. YriieBoaopoanbl
2.1 [IpenenbHbIE YTIE€BOAOPOIb — AJTKAHBI 2 1 0
29 HenpenenbHble  yriieBOJOPOABI:  AJIKEHBI, 6 0 1
QJIKa/IMEHBl, aJIKUHBI
23 ApoMaTudecKkue yrieBoaoposl 2 0 0
24 [IpupoaHbIe UCTOYHUKHU YTIEBOIOPOAOB U UX 3 0 0
nepepaboTka
Wroro no pazgeny 13
Pasnen 3. Kucsopoacoaep:kanue oprannyeckue coeAnHeHUs
3.1 Cruptel. Denon 3 0 0
39 ATbJETUbL. Kap6oHoBbie KHCJIOTHI. 7 0 1
CroxxHbIC A(OUPBI
3.3 YrieBoib 3 0 0
Wroro no pazgeny 13
Pazjen 4. A3oTcoaep:kainye opraHudeckie coeTnHeHus
4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3 0 0
Wtoro no pazgeny 3
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Paznen 5. BeicOKOMOJIEKYJISIPHBIE COCTMHEHNS

5.1 IInactmaccel. Kayuyku. Bosokna 2 1
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 IITPO'PAMME 34 2
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11 KIIACC

KosnuecTBo 4acoB JIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM Kontposnusre | Mpaxrusecie (undgposbie)
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI pecypebi
Pasnen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenune aromoB. llepuognyeckuil 3aK0H U
1.1 [Tepnoanueckas cucreMa XUMUYECKUX 3 1 0
sneMeHToB J[. 1. Menneneera

1.2 CtpoeHnue BeniectBa. MHOrooOpasue BeniecTsB 4 0 1

1.3 XHUMHYECKUE PEAKIINU 6 0 0
Hroro no pazneny 13

Pasnea 2. Heoprannyeckasi Xumust

2.1 Mertasibl 6 0 1

2.2 Hewmeranibl 9 0 1

73 BC:;I;I; TBHeopraHquCKHx U OpPraHUYecKHUX 5 0 0
Wroro no pazneny 17

Paznen 3. Xumus u )Ku3Hb

3.1 XUMUA U )KU3Hb 4 0 0
Wroro no pazueny 4

OBHIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 2 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonunuyectBo JIEeKTPOHHBIE HH(POBbIE
n/n 4acoB o0pa3oBaTe/ibHble pecypchbl
1 [ ITpenmeTr opraHuyecKOl XUMUH, €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYEHUE 1
) Teopust ctpoeHust opranndyeckux coeauHeHuii A. M. bytnepoBa, €€ 0OCHOBHbIE 1
10JIO’KEHUS
3 [IpencraBnenue o KinaccupUKalMM OpraHuYeckux BemniecTB. HomeHknaTypa 1
(cucremaTHyecKasi) U TPUBHAJIbHbIE HA3BAHUsI OPraHUUYECKHUX BELIECTB
4 | Bxognast KoHTpoJbHAs paboTa 1
5 | AnkaHBbI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH Psift 1
6 | Metan 1 3TaH — npocTeine NpeaCTaBUTEIN AIKAaHOB 1
7 | AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
8 | OTuieH U NpONuJIeH — NPOCTEHIINE NPEICTABUTENN AJTKEHOB 1
9 | Ilpaktnueckas pabora Nel. «IlonyueHue aTHiIeHa U U3y4eHHE €ro CBOWCTBY 1
10 AnKagueHsbl. byranuen-1,3 u MeTunoyTaauen-1,3. ITonyuenue |
CUHTETUYECKOr0 KayuyyKa U pe3HHbI
11 AJIKUHBL: €OCTaB 1 OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHUECKUH psii. ALETHUIICH 1
— MPOCTEHIINI NPEICTABUTEIb AJTKUHOB
12 | BolunciieHus 10 ypaBHEHUIO XMMHUUECKON pEeaKIMU 1
13 | Apenbl: 6eH301 1 TOJ1yoJ. TOKCHYHOCTH apeHOB 1
14 | 'eHeTuyeckas CBsA3b YIJII€BOJAOPOJIOB, MPUHAAIEKAIINX K PA3JIMYHBIM Kaccam 1
15 [IpuponHblE MCTOYHMKM YIJIEBOAOPOAOB: IPUPOIHBIM Ta3 M IOIyTHBIE 1
He(TsHbIE ra3bl, He()Th U NPOAYKTHI €€ nepepaboTKu
16 | O600meHNe 3HaHNH 110 TeMe «YTIEBOAOPOIBI) 1
17 | IlpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJI M 3TaHOJI. BogopoaHas cBsi3b 1
18 | MHOroaTtoMHbI€ COUPTHI: ITUICHIIIUKOIb U TTTULIEPUH 1
19 | ®eHon: cTpoeHHWE MOJICKYJbl, (U3NYECKHMEe M XHMHYECKHE CBOWCTBA, 1
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IPUMCHCHUC

20 | Anpaerunsl: hopMabIETHI U alleTaabIAeTHI. ATIETOH 1

21 | OqHOOCHOBHBIE IPEIEIbHBIE KAPOOHOBHIE KUCIOTHI: MypaBbUHAS U YKCYCHAs 1

22 | Ilpaktnueckas pabora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHUCIIOTHI» 1

23 CreapuHoBass UM OJICMHOBAas KHUCJIOTBHI, KaK MPEACTABUTENM  BBICHIMX 1
KapOOHOBBIX KUCIIOT

24 | Mpuia Kak coJlM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE NEHCTBHUE 1

25 CrnoxHble 3(Upbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX 1
3¢upoB

26 | XKupbl: ruaponu3, NpuMeHeHue, OMOIOTUYEeCKasl POJIib JKUPOB 1

27 VYraeBoasl: cocTaB, kiaccudukanus. BakHelme mpeacTaBUTeNu: TIIIOK03a, 1
(dbpykTOo3a, caxaposa

28 | Kpaxman u 1esmioa03a Kak IpUpOIHbIE TOJTUMEPHI 1

29 O606menne 3Hanuii 1o Teme «Kucnopoacoaepxaimiue oOpraHuveckue 1
COCJIMHEHUSD)

30 | AMUHBI: METHJIAMUH W aHUJIMH 1

31 AMHHOKUCIIOTBI ~ KaK  aM(OTEepHBIE  OpPraHUYeCKHEe  COCJAMHCHUS, WX 1
6uonoruyeckoe 3HaueHue. Ilentuabl

32 | benku Kak npupoHbIE BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS 1

33 | OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI 1

34 | UtoroBast KOHTpOJIbHAs paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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11 KIIACC

Ne Tema vDoKa KoanuectBo DJIeKTPOHHbIE IU(PPOBLIE
n/n yp 4acoB o0pa3oBaTeJibHbIE pecypchl
1 | Xumuueckuil 37eMeHT. ATOM. DJIeKTpOHHAast KOH(QUTypaIysi aTOMOB 1
) [lepnoanueckuii 3akoH u Ilepuoguueckas cucreMa XUMHUYECKUX 3JIEMEHTOB 1
J1. 1. Mennieneena, ux CBsI3b C COBPEMEHHOM TEOpUEH CTPOCHHsSI aTOMOB
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWMCTB XHUMHUYECKHX OJIEMEHTOB M HX
3 | coenMHEHMI MO rpynnam U nepuojiaM. 3HauyeHUue NEePUOJUYECKOTO 3aKOHA U 1
cucTteMbl XuMuieckux neMeHToB JI.VM. MeHeneeBa B pa3BUTUN HAYKH
4 Crtpoenue BemiecTBa. XMMUYECKasl CBSI3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1
KOBAJIEHTHOM CBsI3U. BogopoaHasi cBsi3b
5 | BxogHast KOHTpoJIbHAs paboTa 1
6 BanentHocts. DnekTpooTpunarenbHocTh. CTeneHb okucieHus. Bemecta 1
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOT'O CTPOECHHUSI
7 [lonsatne o mucnepcHbIx cuctemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPBI. 1
MaccoBast 10J1 BELIIECTBA B paCTBOpE
3 Knaccudpukanms ©w  HOMEHKIATypa  HEOPTraHMYECKUX  COCIUHEHUH. 1
['eHeTHYecKast CBsI3b HEOPTaHWYECKHUX BEIIECTB, PA3TUYHBIX KJIACCOB
Krnaccudukanus XuMHUYECKUX peakiiii B HEOPraHUYECKON M OpraHuYecKou
9 | xumuu. 3aKOH COXpaHEHUs MacChl BEIIECTB; 3aKOH COXpaHEHUs U 1
MIPEBPAIICHHS] YHEPTUU TPU XUMHUECKUX PEAKIIMIX
10 | Cxopocts peaknuu. OOpaTrMble peakiii. XHMHYECKOE pABHOBECHE 1
1 [Ipaktuueckast pabora Nel. «BnusHHe paznu4HbIX (AKTOPOB HA CKOPOCTH 1
XUMHYECKON PEAKIIUN»
OnexTponutuyeckas auccouuanus. IloHsTre o BOJOPOAHOM IOKa3arene
12 | (pH) pactBopa. Peakmuu wnoHHOTO OOMEHa. ['MIpoin3 OpraHUYECKUX | 1
HEOPraHWYECKHUX BEIECTB
13 OKHCANTENBbHO-BOCCTAHOBUTENNbHBIE peakiuu. I[loHsTue 00 ayekTponuze 1
pacIuiaBoB U PaCTBOPOB COJIEH
14 | Metayutbl, ux mnojoxkeHne B Ilepuopnyueckoil cuUCTEME XHUMHUYECKUX 1
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anementoB JI. 1. MenneneeBa m ocoOeHHOCTH cTpoeHust aroMoB. OOmue
¢bu3nUecKre CBOWCTBA METAJIIIOB

15 | CnnaBbl METAJIIOB. DIEKTPOXUMHUECKUN Psii HAIPSDKEHUH METAJIIIOB 1

16 XUMHYECKHE CBOMCTBAa BAXKHEWIINX METAUIOB (HATpPUM, Kajdui, KaJlblUM, 1
MarHui, aJIOMUHUN) U UX COSAMHEHUIN

17 | XuMnueckue CBOMCTBA XpoMa, MEJIM U UX COSMHEHUI 1

18 | XuMHueckre CBOMCTBA IMHKA, XKEJIe3a U UX COCTUHEHUN 1

19 [IpakTuueckast pabora Ne 2. "Pemienue sKCepuMEHTAIBHBIX 33[a4 110 TeMe 1
«MeTtasby"

20 Hemeramnbl, ux mnomoxenue B Ilepuognyeckoil cucremMe XUMHUYECKUX 1
snemeHToB /1. V1. MeHaeneeBa 1 0COOEHHOCTH CTPOEHHsI aTOMOB

1 du3uueckre CBOWCTBA HEMETAIUIOB. AJUIOTPONHS HEMETANIOB (Ha MpuMepe 1
KHCII0poJ1a, cephl, hocdopa u yriiepoaa)

22 | X¥MHYECKHE CBOMCTBA rAJIOT€HOB, CEPBI M X COCTMHEHUHN 1

23 | Xumuueckue cBoiicTBa a3ora, pocdopa U X coeUHEHUN 1

24 | XuMH4YeCKHUe CBOMCTBA YIJIepo/ia, KPEMHHUS U UX COCTMHEHUHN 1

25 | IlpuMeHeHne BAXKHENIIIMX HEMETAJIJIOB U UX COEIUHEHMI 1
O6o6menne u cucremaTusanusi 3HaHUM 1o Teme «Hemetamiby.

26 | BpluucneHus 1o ypaBHEHHSM XMMMUYECKHUX PEaKUUH U TEPMOXUMHUYECKHE 1
pacyETHI

27 }:[paKTH‘IeCKaH pabota Ne 3. «Pemienne SKCIepUMEHTAIBHBIX 3a7a4 M0 TEMe 1

Hewmertasst'"y»

28 | O6o6meHue 3HaHUM 1o TeMaMm «Metauib 1 «Hemeramibhy 1

29 Heopranuueckne u  opranuueckue Kuciaotbl. Heopranmyeckue u 1
OpraHu4eCKHe OCHOBAHUS

30 AMoTepHbIe HEOPraHUYECKUE ¥ OPTraHMYECKUE COSAMHEHUA. | eHeTrnuecKast 1
CBSI3b HEOPTaHWYECKUX U OPTaHUYCCKUX BEUIECTB

31 Ponp xumum B o0ecriedeHUn 3KOJIOTHYECKOM, SHEPTEeTUUECKON M MUILEBOU 1
0€30MacCHOCTH, Pa3BUTHH MEIUIIUHBI

32 | IlpeacraBmeHuss 00 OOmMMX HAYYHBIX NPUHIUINAX TPOMBIIUICHHOTO 1
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ITOJIYUYCHUS BaKHEHIITHX BCIICCTB

33

UenoBeK B MUPE BEIIECTB M MATEPHAIOB. XUMHUSI U 3J0POBBE YEJIOBEKa

34

HTorosas KOHTpoJbHasA paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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