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MNOACHUTEJIbHASA 3AIIUCKA

[IporpaMma 1O XWUMHHU Ha YpPOBHE CpeAHero oOIero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DemepanpHOro 3axkoHa oT 29.12.2012 Ne 273-d3 «O6
o6pazoBanuu B Poccuiickoit denepanum», TpeOOBaHUN K pe3yidbTaTaM OCBOCHUS
denepanpHOli 00pa30BaTENbHOM MPOTrpaMMbl CPEAHEr0 O0O0IIero oo6pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DegeparbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctangapte COO, c¢ yuérom KoHuenuuu npenoaaBaHus
yuyeOHOTO mpeaMera « XuMUs» B o0Opa3oBarelbHbIX opranuzaunusx Poccuiickoit
denepanun, peamu3ymONMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPAMMBI, H
OCHOBHBIX mnoJIOXKeHuN «Ctparerun pa3BuTHus Bocnutanus B Poccuiickoi
@®enepanuu Ha nepuon A0 2025 roma» (Pacnopsixenue IlpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOJIOB K pa3pabOTKe MpOTrpaMMbl MO XUMHUH, K OTPEIAETICHUIO
o01meli cTpaTerun 00y4eHus, BOCIIUTAHUS W Pa3BUTHUSL OOYJalOIINXCS CPEIACTBAMU
yueOHoro npenmera « Xumus» aias 10—-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBUIIU
koHuentyaipHbie nojoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LiEJei,
COJlepXaHusi, pe3yIbTaTOB OOydeHUss M TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XuMHu4 ecKoe oOpa3oBaHue, [0JTy4aeMoe BBIITYCKHHUKAM U
001e00pa3oBaTeNbHOW OpraHU3alu, SBISIETCA HEOTHEMJIIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpIIAIOIIMM 3TalloOM pealu3alud Ha
COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
[EJOCTHOM CHCTeME XHUMHUYECKOro o0O0pa3oBaHHs. OTH LEHHOCTH KacaroTcs
MO3HAaHUSI 3aKOHOB MPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphl
YEeIOBEeKa, a Takke JKOJOTHUYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
30pOBBI0O M MpUPOAHON cpeme. Peanusyercs xumudyeckoe oOpa3zoBaHue
oOydaroImxcsi Ha YpOBHE CpelHero ooiero oopa3oBaHusi CpeACTBaMU y4eOHOTO
npeamera « XUMHs», COJIEpXKAHUE M TIOCTPOCHUE KOTOPOro OIpEAEeHbl B
nporpaMme 1Mo XUMUH C y4€roM crnenuduKd HayKd XUMHUH, € 3HAYCHUS B
NMO3HAHWUU TPUPOJBI U B MaTepUAbHOM >XU3HU OOIIECTBa, a TaKke C y4ETOM
o0mmMX 1enedl W TNPUHILMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHUE
CHUCTEeMBI cpefiHero obmiero oopazosanusi B Poccutickoit denepanumu.

XuMHsl KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0coOylo pojb B
COBPEMEHHOMW IMBUJIM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaabHON KYJIBTYPHI.
Ona BHOCUT CBOM BKJaa B (GOpMHUPOBAHUE PALIMOHATIHLHOTO Hay4YHOTO MBIILUIEHHUS,
B CO3/IaHHE LIEJIOCTHOTO MpPEACTaBJICHUs 00 OKpYXalolleM MUPE KaK O eIMHCTBE
OPUPOJIbI U 4YelloBEeKa, KOTopoe GopMHUpYETCs B XMMUHM Ha OCHOBE MOHHUMAaHUs
BEIIECTBEHHOT0 COCTaBa OKPYXKAIOILIEr0 MHpa, OCO3HAHMS B3aHWMOCBA3U MEXAY
CTPOCHUEM BEIIECTB, X CBOMCTBAMHU U BO3MOYKHBIMH O00JIaCTSMU MPUMEHEHHSI.



TecHO B3aMMOJIEUCTBYS C IPYTMMH €CTECTBEHHBIMHM HAayKaMH, XUMHUS CTajia
HEOThEMJIEMOM 4acTbl0 MUPOBOM KYJIbTYpPhl, HEOOXOJUMBIM YCJIOBHEM YCTEIIHOTO
TpyJla W KU3HU KaXKI0ro uieHa oOmiectBa. CoBpeMEHHas XUMHS Kak Hayka
co3ujaTtebHasg, Kak HayKa BBICOKMX TEXHOJIOTHMI HalpaBjieHa Ha pelieHue
ro0anbHBIX MPOOJIEM YCTOMYMBOTO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPT eTUYECKOU, MUIIEBOH, IKOJOTUIECKON 0€30TMacHOCTH M OXPaHbI 3J0POBbSI.

B coorBercTBUM € 0oOUWMMHU UEIIMM M OPUHLHUIAMHU CpPEIHEro OOIIero
oOpazoBanus coaepxkanue npeameta « Xumus» (10—-11 knaccwl, 6a30BbIH yPOBEHD
U3Y4CHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOAMMYIO MM Il  BbIPAaOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOUEHUS B JKM3Hb COLMUYMA, NPOJOJDKECHUS
00pa3oBaHus B pa3JIMUHBIX 00JIACTAX, HE CBI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBnsOIMMU  TpeAMeTa «XUMUS» SIBISIOTCS  0a3oBble KypChl —
«Oprannueckas xumus» U «OOImAass W HEOPraHUYECKass XUMHUS, OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0Aa30BOM HAayKH: CUCTEMaA
3HAHUN MO0 HEOPraHUYECKON XUMUM (C BKJIIOYEHHEM 3HAHUU U3 OOIIeH XUMUM) U
oprannueckord xumuu. GopMHUpOBaHHME NAHHOW CUCTEMBI 3HAHUM INPH U3YYEHHUU
npenMera 00ecreynBaeT BO3MOYKHOCTh PAcCMOTPEHHUSI BCEro MHOroooOpasus
BEILIECTB HA OCHOBE OOLIMX MOHITUMN, 3aKOHOB U TEOPHUM XUMUMU.

CtpykTypa cojaepxkaHus KypcoB — «Opranudeckas xumus» u «OO0mas u
HeopraHuyeckas XuMus» chopMUpOBaHA B MNporpaMMme IO XHUMHUU Ha OCHOBE
CHCTEMHOTO TOJAX0Ja K M3YYEHUI0O Yy4yeOHOro wmarepuaja u oOyCJOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMW  HA  ONpeNeNEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpraHM4eckOol XHMHUHU BEIIECTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OPTaHUYECKUX
COCQMHEHMH, a TakXXe Ha YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX
NpEeACTaBIeHUH O cTpoeHun BemiecTB. CBeneHuss 00 uU3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHH — OT YIJIE€BOJOPOJOB J0 CJIOKHBIX OHUOJIOTHYECKU
AKTUBHBIX COEAWMHEHUN. B Kypce oOpraHndyeckod XHMHHM TOJy4arT Pa3BUTHUE
copMHUpOBaHHbIE HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus MepBOHAYaIbHBIC
NPEACTABICHUS O XUMUYECKON CBSI3M, KJIaCCU(PUKAIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUU.

[lon HOBBIM yrjaoM 3peHus B mnpeamMere «Xumus» 0a30BOTO YpPOBHS
paccMmarpuBaeTcsi HM3y4YE€HHBII Ha YpOBHE OCHOBHOTO o00IIero o0pa3oBaHUs
TeopeTUyeckuid Mmatepuan U (AKTOJOTMUECKHE CBENEHUs O BelIeCTBAX U
XUMUYECKOM peakinuu. Tak, B 4aCTHOCTH, B Kypce «OOmias U HeopraHuyeckas
XUMUS» OOydYalolUMCs MPENOCTaBISETCSI BO3MOXKHOCTh OCO3HAThb 3HAuCHHE
HNEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JOTHYECKUX MO3UIMH,



rIy0’Ke TMOHATh MCTOPUYECKOE U3MEHEHHE (QYHKIUH 3TOro 3akoHa — OT
006o0maroe 10 00BACHIIOMIENH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX M MPUMEHEHHUHU, a TAKXKE O XMMHUYECKHX PEaAKIUAX, UX CYIIHOCTH H
3aKOHOMEpPHOCTAX MpOTeKaHud JomnojHsercs B Kypcax 10 m 11 xkmaccos
NIEMEHTAMU COJIEPKAHMSI, UMEIOUMMHU KYJIbTYPOJOTMUECKANA MW NPUKIAIHOU
XapakTep. OTHU 3HAHUS CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XHUMHUH C
OpYTUMHM HayKaMH, pPacKpbIBalOT €€ poJib B IO3HABATEJBHOM M IPAKTUYECKOU
JeSTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHHSI K MPOIECCY
TBOpPYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUU XUMUU, IOMOTAIOT
BBITYCKHUKY OpPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATH WHGPOPMAIUIO U
OPUMEHATh €€ JAJs TMONOJHEHUS 3HaHUM, PEeIIeHUs WHTEJUIEKTYalbHbIX U
AKCIIEp MM EHTAJIbHBIX MCCIEN0BATENbCKUX 3a1a4. B nemom coaepxanue yd4eOHOTO
npeamMera « XUMHS»  JAaHHOTO  YPOBHS ~ M3Y4YE€HHUSl OpPUECHTUPOBAHO  Ha
dbopMupoBaHue y 0OydarOUMXCS MHUPOBO33PEHUYECKON OCHOBBI JJIi MOHUMAaHUsA
bunocopckux uaeH, TaKUX KaK: MATEpUAIbHOE €IMHCTBO HEOPTaHUYECKOro H
OPraHUYEeCKOT0 MHUpa, OOYCJIOBJIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHUEM, IIO3HABAEMOCTb MNPUPOIHBIX SBJICHUNA IYyTEM OKCIEPUMEHTA U
pelleHusT MPOTHBOPEYUMM MeXAYy HOBBIMM (PakTaMU U TEOPETUYECKUMHU
IpeInoChUIKaMH, OCO3HAHUE POJIM XUMUH B PEIIEHUH IKOJIOTUYECKUX MPOOieM, a
Takke mpobisieM cOepekeHUs PHEPTreTUY ECKUX PECYPCOB, ChIPhS, CO3/aHUS HOBBIX
TEXHOJIOTUA U MaTEpUAJOB.

B nnaHe pemeHus 3amad  BOCHUTAHHUSA, Pa3BUTUS M COLMAIM3ALMU
00yJaromuxcsi NPUHITBIE NPOTrpaMMOil MO XUMHH MOAXOAbl K OMPEISICHUIO
COJepKaHUsI M TOCTPOCHUS TpeaMera MpeaycMarpuBaioT (HopMupoBaHUE
YHUBEPCAJIbHBIX Y4EeOHBIX JICHCTBMIA, WMEIOIMMUX 0a30Boe 3HAUCHHE JIJIs
pa3IMYHBIX BHJIOB JCSITEILHOCTU: peElleHus npoOieM, IOUCKa, aHalu3a u
00paboTku uHpOpMaALIUU, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OIBITA MPaKTUIECKO I
U HCCJIEA0BATEIbCKOM JEATENbHOCTH, 3aHUMAIONIEH BaXXHOE€ MECTO B IO3HAHUU
XUMUHU.

B mnpakTuke mnpemnojaBaHWs XUMHHM KaK Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHMs, TaK U Ha YPOBHE CPEHET0 00111ero o0pa3oBaHus, MPH OMPEEICHUH
COJlepKaTeNbHOW XapaKTepUCTUKHU IeJied H3ydeHUs TpeaMeTa HalpaBJieHUEeM
NEPBOCTENIEHHON 3HAYMMOCTU TPAAMIMOHHO TpHU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYECKOM HAayKH KakK 00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPaKTUYECKO M
NEATEIbHOCTU YEJOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJUYECKOM TOYKHA 3PEHUSA TAKOM MOAXOJ K OIPEACICHHUIO LEJeH H3ydEHUs
IpeaAMeETa SIBJSIETCS BIIOJIHE ONPaBJaHHBIM.



CornacHO NMaHHOM TOYKE 3pEHMs TIJIaBHBIMU LENIMU HM3y4e€HUs NpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBASIFOTCS

e (¢dopMHUpPOBaHHME CHUCTEMBl XHMHUYECKMX 3HAHUW KaK BakHeumen
COCTaBJIAIOILIEH €CTECTBEHHO-HAYYHON KAapTUHBI MUpPa, B OCHOBE KOTOPOU
JIe)KaT KJIIOYEBble MOHATUSA, (PyHIaMEHTalbHbIEe 3aKOHbI U TEOPUH XUMHUH,
OCBOCHHE fI3bIKa HAYKH, YCBOEHUE W NOHUMAHUE CYIIHOCTU AOCTYIIHBIX
0000IIEHNIT MUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C HUCTOpHUEl
UX Pa3BUTUA U CTAHOBIICHUS;

e (opmupoBaHue U pazBUTHE NPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BELIECTB M XUMHMYECKUX peaKUuid, HE0OXOOUMBIX I NPUOOpEeTeHUS
YMEHUH OpHEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHYECKUX SBICHH,
UMEIOUMX MECTO B MPUPOJE, B IPAKTUUECKON M OBCEAHEBHOM KNU3 HY;

e pa3BHUTHE YMEHHH U CIOCOOOB AEITEILHOCTH, CBA3AHHBIX C HAOIOEHUEM U
OOBSCHEHHEM XUMHUYECKOTO OSKCIEPHUMEHTa, COOJIONEHUEM TpaBHII
0e30macHOTO 0OpalIeHus C BEIIECTBAMHU.

Hapsiny ¢ aTum, conepskareiibHasi XapakTepHUCTUKA LeJIed U 3a7ad U3 y4eHUs
npeaMeTa B IporpaMme Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CHCTEME cpenHero oduero odpazoanusi. CeroaHs B
OpernojaBaHuM  XUMUM B OoJsiblIed  cTemeHH  OTAAETCS  NpearnodYTeHHe
NPaKTUYEeCKOM KOMIIOHEHTE cojepx aHusi oOOydeHHsl, OPUEHTHPOBAHHOM Ha
NOJATOTOBKY BBIMMyCKHUKa 00I1€00pa30oBaTelIbHOM OpraHU3alii, BIIAJCIOLIEr0 HE
HaboOpoM 3HaHWUW, a (QPYHKIMOHAJILHOW TPaAaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO MOJYYE€HUs 3HAHUM M NPUMEHEHHS UX B PEAIbHOU KU3HU
JUISl pEIICHUs P aKTUYECKUX 3aad.

B cBA3m ¢ 3TUM npH HM3Yy4YeHUM INpeaMera « XUMHs» JAOMHUHUPYIOILEE
3HaYeHU e NPUOOPETAIOT TaKMEe eI U 3a/1a4 1, KaK:

amanranys oOydarolMxcs K yCJOBHSAM JAMHAMHYHO Pa3BHUBAIOILETOCS MHPA,
dopMupoBaHUE  MHTEIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY INPUHATHIO TPaMOTHBIX
pelIeHUI B KOHKPETHBIX dXHM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHue 'y OOydYarOmMXCs  KIIOYEBBIX HABBIKOB  (KJIHOUEBBIX
KOMIIETEHIIMI1), MMEIOIMX YHUBEPCAJIbHOE 3HAYEHHUE MAJs pPa3JIUYHbIX BHJOB
NesTEeNbHOCTU: pelleHuss npoOieM, MoKucKa, aHanu3a u o0paboTku MHpopMauuwy,
HEOOXOIMMBIX JJIi MPUOOPETEHHs] OMbITa JESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAaHMM XHWMHHM, a TakXe [ OLUEHKH C TO3ULMHI
HKOJIOTMYECKOW 0e30MacHOCTH XapakTepa BIMUSHUS BEHIECTB M XUMHUYECKHUX
IPOLIECCOB Ha OPraHU3M Y€JI0OBEKA U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKUX
CrocoOHOCTEN 00yUarommxcs: CoCOOHOCTH CaAaMOCTOSITEIbHO PHOOPETaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBHHU C KU3HCHHBIMHU TIOTPEOHOCTSI MH, HCTIOJIL30BATh
COBpEMEHHbIE WHPOPMAITMOHHBIC TEXHOJIOTHU JIJIT TTOUCKA M aHaIM3a y4eOHOU H
HAYYHO-TIOYJIIPHOUM MH(OPMAINKA XUMHUIECKOTO COJEpKaAHUS;

dbopMupoBaHUE U pa3BUTHE Y 00yJaIOTIMXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIIEHHUS, HAa0TF0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHO CTH, KOTOPbIE 0COOEHHO
HEOOXOJIMMBI, B YacCTHOCTH, MPU IJIAHUPOBAHUU U MPOBEICHUH XUMHUYECKOTO
IKCIIEp UMEHTA;

BOCIIUTAHWE Yy oOOy4Jamoumxcss yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAMpaBJICHHOCTH XUMHHU, €€ BAKHOM pOJIM B pPEIIEHUU TJI00AJbHBIX MPOOJIEeM
paMOHALHOTO MPUPOAOTIOIB30BaHUS, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs TMPUPOJHOTO PABHOBECHUsS, OCO3HAHUS HEOOXOIUMOCTH OepeKHOTO
OTHOIIIEHUS K TPHUPOJIC U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUsS OIbITA
UCIIOJIb30BaHMs TOJYYCHHBIX 3HAHUU IJISI TPUHATUS TPaMOTHBIX PEIICHUUH B
CUTYAITUSX, CBI3aHHBIX C XUMUYCCKUMH SIBJICH HSIMHU.

B yuyeOHOM maHe cpemHero oOmero ooOpazoBaHUs MpeaMeT «XHUMHUI»
0a30BOT0 YpOBHS BXOJHUT B COCTaB MpeIMETHON obnactu «EcTecTBEeHHO -Hay4YHbIC
TPEIMEThD».

OO01ee 9uCII0 4acoB, OTBEAEHHBIX ISl U3YUCHUS XMMHHU, Ha 0a30BOM YPOBHE
cpenHero obmero obpasoBanus, coctapisier 68 wacoB: B 10 kmacce — 34 yaca (1
yac B Heneuno), B 11 kimacce — 34 gaca (1 yac B Heneno).



COAEPKAHHUE OBYYEHMUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKOM XUMHUU

[IpenMeT opraHn4ecKOM XUMHUH: €€ BOSHUKHOBECHUE, PA3BUTUE U 3HAYEHUE B
IOJIy4YEHUM HOBBIX BEIIECTB M MAaTEpHUANOB. Teopus CTPOEHUS OPraHUYECKUX
coenunennit A. M. bytneposa, e€ ocHoBHbI€ MoJI0KeHHsI. CTPYKTypHBbIE (hOPMYIIbI
OpPraHMYeCKMX BelecTB. [l'omoiorus, wuzoMepus. XUMHUYECKas CBA3b B
OPraHUYECKUX COEIHNHECHUIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[lpencraBnenue o kimaccuukammu opraHudeckux BemecTB. HomeHkmatypa
OpPraHMYEeCKUX COENMHEHUW (CHUCTeMaTWyecKas) W TPUBUAIbHBIE Ha3BaHUs
BAKHEWIIMX MPEACTABUTEINIEH KIIAaCCOB OPraHUYE€CKUX BEIIECTB.

ODKCIIEpUMEHTAIbHBIE METOJIBI W3YYEHUS BEUIECTB W HMX IPEBpAIlCHUN:
O3HaKOMJICHHE ¢ oOpa3llaMHu OpraHMYeCKUX BEIIECTB W MaTrepuajlaMu Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OPraHMYEeCKHX BEIIECTB, HAOJIOJEHUE U
OIMCAHHE JEMOHCTPALUMOHHBIX ONBITOB MO NMPEBPAILICHUIO OPTAaHUY €CKUX BEIIECTB
Npu HarpeBaHuu (IU1aBJeHUE, OOYyTIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB W CTPOECHHUE, TOMOJOTHYECKHA psia. MeraH U 3TaH —
OpoCTelIlMe MPEACTABUTENN AaJlKaHOB: (U3UYECKUE U XUMHUYECKHE CBONCTBA
(peakuuu 3aMelleHuss W TOPEHUs), HAXOXIECHHUE B MPUPOJE, TMOJy4YeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psif. DTUIECH U MPONUIIEH —
NpOCTEHIMe TMPEACTABUTEIN AaJKEHOB: (U3UYECKUE U XUMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THIpPATALUM, OKUCICHHUS U
NOJIMMEPU3 ALMH), IOJTy4YEHHUE U TPUMEHEHHUE.

Ankanuensl: Oytanuen-1,3 u MeTrwiOyTagueH-1,3: cTpoeHue, BaXHeEHIIMe
XUMHUYECKHE CBOMCTBa (peakuus nojmMmepuzamnuu). [logydeHue CHHTETUYECKOro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U 0COOCHHOCTH CTPOEHUS, TOMOJIOTUUYECKU M PsAll. ALIETUIICH
— MpOCTEHIIUN NpPeNCTaBUTENb AaJKMHOB: COCTaB, CTpPOE€HHE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (peakUuMH TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THIpATallly,
TOpEeHus), HOJy4YeHHEe U MPUMEHEHUE.

Apensl. bensoin: cocrtaB, cTpoeHue, (u3MUECKUEe U XUMHUYECKHE CBOWCTBA
(peakuuu rajJoreHUpPOBAHUS M HUTPOBAHUS), MOJYUECHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoeHue, @u3uueckue U  Xumuyeckue  ceolucmea  (peaxyuu
2aN102eHUP 08AHUSL U HUMPOBAHUS), NOJYyYeHue U npumeHerue. TOKCUUHOCTD



apeHoB. ['eHermueckas CBsS3b MEXIy YIJIEBOJOPOAAMH, NPHUHAAJIEKAIIMMH K
Pa3IMYHBIM KJIACCaM.

IIpupoaHble HMCTOYHUKHA YIrJIEBOAOpPOAOB. lIpupoaHblli ra3 M MOIyTHBIE
He(dTsaHble Ta3pl. Hedte n e€ mpoucxoxaenue. CrnocoObl mnepepaboTKH HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTaJUTUYECKUW), muposu3. I[IpoaykTe
nepepaboTKu HepTH, UX IPUMEHEHHE B IPOMBINIJIEHHOCTH U B OBITY. KaMeHHBI
yrojib U MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTANIbHBIE METOABl HM3YYEHUS BEIIECTB M MX IPEBpAllICHUN:
O3HaKoMJIeHHE C o0pasuamMM IUlacTMacc, KaydyKOB U pE3UHBI, KOJUIEKLUH
«Hedpte» u  «VYromp», MoIeIMpoOBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
rajjor eHONPOU3BOIHBIX, MPOBEAECHNE MPAKTUYECKOW PabOThl: MOJy4YE€HHUE ITUIIEHA
Y U3yYEHUE ET0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruucienuss 1mo ypaBHEHHIO XHMHYECKOW peakmuud (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOTO BEIIECTBA MJIM MPOJAYKTA PEAKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO U3 MCXOJHBIX BEILIECTB UJIH MPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiue oprannyecKue coeAMHeHUs

[IpenenbHblE OJHOATOMHBIE CHUPTHI. MeETaHOT U 3TAaHOJ: CTPOCHHE,
¢uznueckue M XUMHUYECKHE CBOWCTBAa (peakuuu C AaKTUBHBIMH MeETaJulaMH,
rajloreHoBOIOpOJiaMu, TOpeHHe), NpuUMeHeHHe. BoaopolHble CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[eficTBUE MeTaHOIa U 3TAHOJIA HAa O PraHu3M 4eJI0BeKa.

MHOroaTOMHbIE  COMPTHL. OJTWJIEHTJIMKOJIb W  TJMLUEPHH: CTPOCHHE,
duznueckue W XUMUYECKHE CBOMCTBa (B3aMMOAEHCTBHE CO IIEJOYHBIMHU
METaJUIaMM, KaueCTBEHHAs peakiMsl Ha MHOrOAaTOMHbIE cnupThl). JleiicTBue Ha
OpraHu3M uesoBeka. [[pyuMeHeHne rauinepuHa u 3 TUIJIEHT JIUKO JISI.

®deHoJ1: CTpoeHHE MOJIEKYJbl, (U3NYEeCKHEe U XUMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [fpumenenne Gpenona.

Anpaerunpl U kemowuvl. DopManblIerui, alneTAIbAETUA: CTPOECHUE,
duznueckue U XUMHUYECKUE CBOWCTBA (PEaKIMM OKHCIICHUS U BOCCTAHOBJIEHUS,
KauyeC TBEHHbBIE PEAKIUH ), IOJyYE€HUE U TPUMEHEHUE.

OIHOOCHOBHBIE TpeEAeTbHbIE KapOOHOBbIE KHCJIOTHI. MypaBbuHas W
YKCYCHasl KHCJIOTBhI: CTpOoeHHEe, GU3UYEeCKHEe U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
o01mme sl Kjiacca KUCJIOT, peakuus 3Tepu(uKalnm ), NoJIydYeHue U NMPUMEHEHUE.
CreapuHOBasi U OJIEMHOBAS KHUCJIOTHI KakK MPEICTABUTENU BBICIIMX KapOOHOBBIX
KUCTOT. MblJ1a KaK COJIM BbICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE 1EeHCTBHE.

CnoxxHble 3QUpPbl KaKk MPOU3BOJHbIE KapOOHOBBIX KHUCJIOT. ['maposms
cnoxHbIX 3¢upoB. XKupsl. ['maponus xxupos. [Ipumenenne xupoB. bruonorndeckas
pOJIb KUPOB.



VYraeBoapl: cocTaB, KilaccUpuUKalus  YrieBoJoB  (MOHO-, [JU- H
noJimcaxapuzsl). I'moko3a — npocTelmii MOHOcCaxapu: OCOOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3NYEeCKHEe U XHUMHUYECKME CBOWCTBA (B3aUMOJEWCTBHE C
ruapokcuaom Meau(Il), oxucinenne ammuadunsiM pacTtBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpPOXKEHUE TIIOKO3bl), HAXOXKIEHUE B MPUPOJIe, NMPUMEHEHHUE,
ounosorudeckas poab. Gotocunte3. Opykro3a Kak ©30MEP TIIFOKO3HI.

Kpaxman u nemnronosa Kak nNpupoaHbie moauMepsl. CTpoeHHEe Kpaxmana U
nesuoyio3bl.  Puznyeckue M XMMHUYECKHE CBOMCTBA KpaxMmana (THUApOIU3,
KaueCTBEHHAs! PEaKLMs C HOJO0M).

OKCIEpUMEHTAIbHBIE METOABl M3YYEHHUS BEIIECTB M MX IPEBpallICHUN:
NpoBeJeHUE, HAOMIOAEHNE M ONHUCAaHUE JI€MOHCTPALMOHHBIX OINBITOB: T'OpPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMHU OJHOATOMHBIX CHHUPTOB (OKHUCIEHHE 3TaHOJIa
okcuaom wmenu(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBUE TIJIUIEPUHA C
ruapokcuaom menu(Il)), ampaernnos (OKUCIEHUE aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wmeau(Il), B3zammopgeiicTBHE Kpaxmajia C HOJAO0M),
NpOBENEHUE NPAKTUUECKON padOThI: CBOMCTBA pACTBOPA YKCYCHOM KHUCIIOTHI.

PacyérHbie 3agaumn.

BbluricnieHuss 1Mo ypaBHEHUIO XHMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIM4ECTBA UCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEaKLMU M0 M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKI[UN).

A3zoTcozAepKalme OpraHud eCKue COeTMHEH Usl.

AMMHOKHUCTIOTHI Kak am(oTepHble opraHudeckue coenuHeHus. dusndyeckue
U XUMHUYECKHE CBOICTBA aMUHOKHUCIJIOT (Ha mpuMepe riaunuHa). buojorundeckoe
3Ha4YCHHE aMUHOKMCIOT. [lenTuab.

benkn kak HpUPOIHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. [lepBuuHas,
BTOpUYHAs W TpEeTUYHas CTPYKTypa OeikoB. XUMHYECKHE CBONCTBa OEJIKOB:
TUJIPOJIN3, TeHaTypaLus, KaueCTBEHHbIE peaKIui Ha OEJKH.

OKCIEpUMEHTAIbHBIE METOJABl HM3YYEHHUS BEIIECTB M MX IPEBpallICHUN:
Ha0JIIOJIEHUE U OMUCAaHUE JIEeMOHCTP Al[MOHHBIX OMBITOB: J€HATypalus OelIKOB MpH
HarpeBaHUM, LIBETHBIE PEAKLIUU OEIKOB.

BbicokOMO/IeKYJIAAPHBbIE COEeIMHEHUS

OCHOBHbIE TOHATHA XUMHHM BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED,
NOJIMMEpP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJMMEpPU3aLUU, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH —
NOJIMMEPU3 allUsl Y MOJTUKOH/IEHCALUS.

DKCNEpUMEHTAILHBIE METOABl M3YYEHHsS BEIIECTB M WX MPEBpaILCHUN:
O3HAKOMJIEHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peanuzanust MeXNpeIMETHBIX CBA3EH PU U3YYCHUU OPTAaHUY €CKOU XUMUU B
10 kmacce ocCymIeCTBISIETCS 4epe3 UCIOJb30BaHME Kak OOIIMX €CTECTBEHHO -
HAY4YHBIX TOHSATHM, TaK W TOHATUM, ABISAIOMMXCS CUCTEMHBIMHU JUJII OTJIENbHBIX
peIMETOB €CTECTBEHHO-HAYYHOTO M KJIA.

OO6mme ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAyYHBIM (AKT, TUIOTE3a,
3aKOH, TEOpHs, aHalIM3, CHHTE3, KiacCU(UKalus, MepUoJIUYHOCTh, HAOIIOJCHUE,
U3MEpEeHUE, SKCIIEPUMEHT, MOJICITUPOBaHUE.

®dusuka: wMarepus, DSHEprus, Macca, aToOM, DJJIEKTPOH, MOJIEKYIa,
DHEPreTHUYECKUH ypOBEHb, BEIIECTBO, TEJO, OO0BEM, arperatHoe COCTOSHHUE
BeIlleCTBA, (PU3UYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEP CHUSI.

buonorusi: knerka, opranuszMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OUOJIOTMUECKHM aKTUBHBIE BelecTBa (O€JIKH, YriIeBOABI, KUPHI,
bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE MOPOIBI, MOJE3HBIE UCKOTIAEMbIE, TOTIIMBO,
pPECypCBl.

TexHoNOrMsA: MNUILEBBIE MPOAYKTH, OCHOBBI PAIMOHAILHOTO TMHUTAHUS,
MOIOIIME CPEACTBA, JICKAPCTBEHHbIE U KOCMETUYECKHE MpenapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPI'TAHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XUMHUU

Xumuueckuii 31aeMeHT. AToM. Sapo aroMa, U30TONBL. DJIEKTPOHHAA
000JI0UKa. DHEpreTuYecKue ypoBHH, MOJAYpOBHU. ATOMHBIE opbOurtanu, s-, p-, d-
aneMeHThl. OCOOGHHOCTH pacmpeesieHus] JIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB. DICKTPOHHASI KOH(QUTypallusi aTOMOB.

[leproanueckunii 3akoH U llepuonnueckass cucteMa XMMHYECKHX 3JIEMEHTOB
. 1. MenpneneeBa. CBsi3b nepuonueckoro 3akona u Ilepuoauueckoid cUCTEMBbI
xumuueckux aneMeHToB [[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsSI CBOUCTB XUMHUYECKHUX DJIEMEHTOB U
00pa3yeMbIX HMMH TPOCTHIX U CJOXHBIX BEIIECTB MO TPynmaM U MEepHOIaM.
3HaueHHE MEPUOAUIECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemnlecTBa. XUMHYECKass CBA3b. BUIbl XUMHYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJsIpHAas W TMOJSIpHAas, WOHHAsA, MeTaJuindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOW XUMHUYECKOW CBsSI3M (OOMEHHBIA UM JOHOPHO-
aKuenTopHsiii). BomopoaHas cBs3b. BajleHTHOCTh. DJIEKTPOOTPHIIATEILHOCTD.
Crenenpb okuciieHusi. IoOHbI: KaTHOHBI U @aHUO HBI.



BemectBa MOJEKYJSIPHOTO M HEMOJEKYJISPHOTO  CTPOECHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. T UMbl KPUCTAJUIMYECKHUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAJIIINY €CKOU PEIIETKH.

[lonaTe o0 AgucnepcHbIX cuctemMax. VMCTUHHBIE W KOJUIOWIHBIE PACTBOPBHI.
MaccoBas 10711 BeniecTBa B pacTBOPE.

Knaccudukamnus HEOPraHM4ECKUX COEMHECHUM. Homenknarypa
HEOPTaHMWYECKUX BEUIECTB. ['eHeTHuecKkass CBS3b HEOPTraHMYECKUX BEIECTB,
NPUHAIJIEKANMX K pa3JIMYHBIM KJIaCCaM.

Xumnueckass peakuus. Knaccudukanus — XUMUYECKUX  peakudil B
HEOPTaHUYECKOM M OPraHMYEeCKONl XUMHUH. 3aKOH COXPAHEHHUS MacChl BEILIECTB,
3aKOH COXPaHEHMS U MPEBPAILECHUS SHEPTUN NIPU XUMHUECKUX PEAKLIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iMuHbIX (pakTopoB. OOGpaTuMbIie
peakuuu. XuMHUYECKOoe paBHOBecHe. @DakTOphl, BIUAIOLIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [laTtemnse.

DnexrpoauTuyeckas qucconuaius. CuiabHbIe U ¢ Jladbie AMeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCAsl, HEUTPAJIbHAs, ILIEIOYHAS.

OKuUCIIUTENb HO-BOCCTAHOBUTEJIBHBIE PEAKIHH.

DKCHEepUMEHTAIbHBIE METOJbl H3YYEHUS BEIIECTB U HUX MPEBpallCHUN:
nemoHcTparus Taonun «llepuogudeckas cuctema xumudeckux anementos . U.
MeHnneneeBa», U3ydeHHE MOJENIEM KPUCTAIMYECKUX PEMIETOK, HaOMIOACHUE U
ONHMCaHue JEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3jI0kKEHHE MepoKcHuIa
BOJIOpPOJIa B MPUCYTCTBUHU KaTalM3aTopa, ONPEAEIeHUE CPEIbl paCTBOPOB BEILIECTB
C TOMOIIBIO YHUBEPCAILHOTO HMHIMKATOPa, pEaKUUH HOHHOTO OOMEHa),
NpOBEICHUE MPAKTUIECKON paboThl « BiusHue pa3nuyHbIx GakTOpOB HA CKOPOCTh
XUMHUYECKOU P EaKIIUI».

Pacuérnble 3agaun.

Pacuérbl 1O ypaBHEHHMSIM XUMHUYECKUX pEakuud, B TOM YHUCJIE
TEPMOXUMHUUYECKUE PACUYETHI, PACUEThl C HUCIOJIb30BAHUEM IOHATUSA «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannueckasi xummsi

Hemeranmel. Ilonoxenne HemeraimioB B Ilepuoamdyeckoir  cucteme
xumuueckux sneMeHtoB . M. MenaeneeBa u 0COOCHHOCTH CTPOECHHUS aTOMOB.
du3znuecKkrue CBOWCTBA HEMETAUIOB. AJIIOTPOINHMS HEMETAIOB (HAa TpUMeEpe
KHUCJIOPOa, cephrl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXHEUIIIMX HEMETAJIOB (TalloT€HOB, CEphI, a30Ta,
dochopa, yrmepoga W KpEeMHHS) W HUX  COCNMHEHHH  (OKCHIIOB,
KUCJIOPOJICOIepKAIIMX KUCIOT, BOJOPOIHBIX COCTUHEHHI ).

[IpumeHeHrnE BaXKHEUIIMX HEMETAIJIOB U UX COCITMHCHU.



Meramnsbl. [lonoxenue merannoB B llepuoandeckoil cucteMe XHMMHYECKAX
anemeHnToB /. . MenneneeBa. OCOOEHHOCTU CTPOEHHMSI 3JIEKTPOHHBIX 000JI0YEK
aroMoB MeTasoB. OOmue ¢uznyeckne cBoiicTBa MerasuioB. CIuiaBsl METaJIOB.
DJIEKTPOXUMUY ECKUU Psi| HAPSIKEHUN METAJJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METALIOB (HATPUH, KaIUM, KaJbIIH,
MarHui, aJJlOMUHUN, [IMHK, XPOM, KeJIe30, ME/Ib ) U UX COCTUHECHHUMN.

O6mme crnocoObl MoJydyeHus MeTauioB. [IpuMeHeHue METaIoB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpaILCHUN:
U3y4eHUuEe KOJUIEKIMU «MeTalibl M CIHJaBbl», 00pa3lloB HEMETAJUIOB, pelleHue
OKCIIEPHUMEHTAJBHBIX 3a/1a4, HAOJIIOJICHUE U OMNHCAHUE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJEHUCTBHE TUAPOKCHUIA ATIOMHUHUS C PacTBOpPaMHU
KHCJIOT U I1I€JI0Y€EH, Ka4eCTBEHHBIE pEaKIIMM Ha KATUOHBI METAJIJIOB).

Pacuérnble 3agaun.

Pacuérbl macchl BemecTBa WM 00BbEMA Ta30B MO U3BECTHOMY KOJHMYECTBY
BEILIECTBA, Macce WJIM OObEMY OJIHOIO M3 Y4YacTBYIOIIMX B pPEaKLUUM BEILECTB,
pacuérbl Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MIPOAYKTOB PEAKIIUH, €CJIH OJHO
U3 BEILECTB UMEET IPUMECH.

XuMHA M KU3Hb

Pomes xuMuu B 00€CredeHUN IKOJOTHYECKOM, SHEPTeTHUECKOW W MHIIEBOU
0e301acHOCTH, pPa3BUTUM MenUUUHbL. [IOHATHE O HaydyHBIX METOJaX MO3HAHUs
BEIIECTB U XUMUYECKUX PEAKIU .

[lpencraBnenuss 006 OOmMMX HAay4YHBIX MPUHLIUNAX HPOMBIIIIEHHOTO
IOJIYYEHHS BAKHEUIINX BEIIECTB.

YesnoBek B MuUpE BELIECTB M MATEpUAIOB: BaXKHEUIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIIMOHHbIE MaTepualibl, KpacKH, CTEKJO, KepaMHUKa,
Marepuaisl U1 JJEKTPOHUKH, HAaHOMATepHUallbl, OPraHUYEeCKUEe U MUHEpPAJbHbIE
ya00peHus.

XuMus U 340pPOBbE YEIOBEKA: IPaBHja HCIIOIb30BaHMs JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0E€301MaCHOr0 KCIOJIb30BaHMS NP ENapaToB ObITOBON XUMUU
B MOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIe CBA3H.

Peamu3amust  MeXNpeIMETHBIX  CBsi3eM TpU  M3ydeHHH oOwmed u
HEOPTaHMYECKOW XMMHU B 11 Kimacce oCyIecTBiseTCsl yepe3 UCIOJIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaKk MW TIOHITUH, SBISIOLIMXCS
CHCTEMHBIMU JJI1 OTAEJIBHBIX TP EIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTecTBEHHO-HAy4yHbIe MOHSATHUA: HAy4yHbIM (aKT, THIIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHHTE3, KJacCu(UKalusi, MEepPUOAUYHOCTb, HAOIIOAECHHE,
DKCIIEP UMEHT, MOIEIIUPOBAaHUE, U3MED EHUE, SABJICHUE.



dwusuka: Marepus, SHEPrusi, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH,
U30TOII, PAJUOAKTUBHOCTh, MOJICKYJIA, JHEPTETUIECKUH yPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHAE BEIIECTBA, (PM3MUECKHE BEIMIUHBI M CIUHUIBI KX
U3MEpPEHHUS, CKOPOCTb.

buonmorusi: kierka, opraHum3M, OHKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPTaHHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TIOPOBI, MOJIE3HBIE UCKOMAEMbIE, TOTLINBO,
pecypchl.

TexHonorusa: XUMHUYECKas MPOMBIILIEHHOCTh, METAJUTYpIusi, MPOU3BOJICTBO
CTPOUTENILHBIX MaTepPUaJIOB, CEIbCKOXO3SHUCTBEHHOE TMPOU3ZBOACTBO, MHIIEBAs
OPOMBIIIJIEHHOCTh,  (papMareBTUUecKas  MPOMBIIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHUYECKUX TMpernapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaJIOB,
ANEKTPOHHAS MTPOMBINLIEHHOCTh, HAHO TEXHO JIOTHH.



IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS TTPOI'PAMMEBI 110 XMW
HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O ObPA3OBAHUA

JIMMHOCTHBIE PE3YJIBTATDBI

d®I'OC COO ycranaBnuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHHUSA
00yJaloMMHUCs TPOTpaMM CpeIHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
MeTanpeAMETHBIM U mpeaMeTHbiM). HaydHo-mMeroaumueckoil OCHOBOW  AJist
pa3pabOTKU NIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTpaMM CPEAHEro oOIero
00pa3oBaHus SBJSIETCS CUCTEMHO-/1E€ATEIbHOCTHBIN MOIXO.

B coOTBEeTCTBUHM C CHUCTEMHO-AESITEILHOCTHBIM MOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHMS NpeaMeTa « XMMUS» Ha YPOBHE CPEIHErO
0011ero 0Opa3zoBaHMsl BBIAEIEHBI CIEAYIOIME COCTABISAIOLINE:

OCO3HAaHHE OOYYaIOIIMMHUCI POCCHUICKON TpaKIaHCKOW HIECHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPE/ EJICHHUIO;

HaJIM4Me MOTUBAIIMU K 00y4 €HUIO;

[[eJICHAMNPABJIEHHO € Pa3BUTHE BHYTPEHHUX YOEXKIIEHUN JIMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEN U UCTOPUY €CKUX TPAAULIMI 0a30BOM HAYKU XUMMHU;

TOTOBHOCTb M CIOCOOHOCTh OOYYarolmIMXCs PYKOBOACTBOBATbCS B CBOEH
NEATEIbHOCTA I[€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MNPUCYIIMMH LEJIOCTHOMU
CHUCTEME XMMUYECKOTO 00pa3oBaHus;

HaJM4YMe MPaBOCO3HAHUSA PKOJOTUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTD )KMU3HEHHBIE IIJIaHbI.

JIn4HOCTHBIE pe3yibTaThl OCBOEHUS MpeaMeTa « XUMHs» JOCTUTAIOTCS B
€IMHCTBE YUYE€OHOW U BOCHHUTATEIbHOM JCSITENILHOCTH B COOTBETCTBUU C
T'YMaHUC TUYECKUMHU, COLUOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTIMHU
U HJeallaMd POCCHUICKOTO TPaKIAHCKOTO OOIecTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH W  M[paBUJiaMd  TOBENCHHsS, CIOCOOCTBYIOIIMMU  IpPOIECCaM
CaMOIIO3HAHMSI, CaMOpPa3BUTUA U HPABCTBEHHOrO CTAHOBJICHUS JIMYHOCTHU
00y4JaroImuxcs.

JInyHOCTHBIE pE3ynbTATBl OCBOCHUA MNpeaMera «XHMHS»  OTPaXKarT
cOpMHUPOBAHHOCTH OTIBITA MO3HABATEIHLHOM U MPaKTHUUYECKOW NIeSITEeLHOCTHU
00y4aroIuXxcs M0 pear3aliu MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCJIE B
4acTu:

1) rpaK1aHCKOro BOCIIUTAHMS :

OCO3HaHUsI 00YYaIOIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEMH,
YBAKEHMS K 3aKOHY U MPABOTIIOPAIKY;

IIPEACTABICHUS O COLMAJIbHBIX HOPMAax W TNPaBUJIAX MEXIUYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTUBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKOW MJESTEIbHOCTH TPU CO3JIaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATENIbHBIX 33J1a4, BHIMOJHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TNPUHUMATh MOTHUBBI, HaMEPEHHUA, JIOTHUKY H
apryMEeHThI APYTUX MPU aHAIU3€ PA3IMYHbIX BUAOB y4eOHOMU AeATeNbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMS :

LHEHHOCTHOTO OTHOLIEHHUA K MCTOPUYECKOMY UM HAy4YHOMY Hacllequio
OTCYECTBCHHON XUMMHU;

YBaXEHUSI K MpOLIECCY TBOpUYECTBA B 00JAaCTU TEOPUU U MPaAKTHUYECKOTO
NPUMEHEHUS XUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHS HAYKU €CThb PE3YJIbTaT
JUIMTEJIbHBIX ~ HAOJMIOJeHUH, KPOMOTIMUBBIX OSKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U NP aKTUKOB;

MHTEpECa W TMO3HABATEJIbHbIX MOTHBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e MH(OPMAIMU O MEPEAOBbIX JOCTHUKEHUAX COBPEMEHHOM OTE4ECTBEHHO I
XMWY,

3) 1yX0 BHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS ¢

HPaBCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIOCOOHOCTH OLIEHWBATh CUTYAIlMU, CBSI3aHHBIC C XMMUYECKUMU SIBJICHUS MM,
U IPUHUMAaTh OCO3HAaHHbIE PEILEHUsl, OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IEHHOCTH

TOTOBHOCTH OILIEHHWBATh CBOE MOBEJEHHE U MOCTYNKH CBOMX TOBApUIIEH C
NO3ULIMHA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIENCTBHUH ATUX
MOCTYIKOB;

4) popmMupoBaHHS KYJIbTYPbl 310POBbi:

NOHUMaHUA IEHHOCTEH 370pOBOTO U 0Oe3omacHOro o0pasza JKHU3HH,
HEOOXOJIMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY H
NCUXUYECKOMY 310POBbIO;

coOofeHnsT TMpaBu O0€30MacHOrO OOpaIleHuss C BeIIeCTBAMH B OBITY,
ITOBCEHEBHOW KU3HU U B TPYAOBOU JESITEIbHOCTH;

MOHMMAaHUSA LEHHOCTH TMPaBWJI HMHAUBUAYAJIHbHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEIEHUS B CUTYAIUSAX, YTPOKAOIIHUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHMS TOCIEACTBUNA M HENMPUATHUS BPEAHBIX MPUBBIUEK (YyHMOTpeOJCHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOr0 BOCIIUTAHU A :

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIeA0BaTEIbCKOM
NeSATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOpPYECKOM M  JIpyrux BUAaAX
NesITeNb HOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yaCcTHE B pELIEHUM NPaKkTUUYECKUX 3ajad
COLMAJIL HOM HaMpaBIECHHOCTH (B paMKaxX CBOEr0 KJacca, IIKOJIb);



MHTEpeca K MPaKTHUYECKOMY M3Yy4YEHUIO Mpogeccuil pa3jIuyHOIo pojia, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUMN TI0 XUMHUH;

YBaXEHUS K TPYAY, JIIOASIM Tpylla U pe3yJibTaTaM TPYJIO0BOU 1€ TelbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUAYAJILHOW TPAaEKTOPUHU
oOpa3oBanus, Oyaymield mpodeccud U peanu3alui COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C y4€TOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTEN 001IIeCTBa;

6) 3K0JJ0TMYeCKOr0 BOCIIMTAHHUSA :

HKOJIOTUYECKH 11eJIECOO0PAa3HOT0 OTHOIIEHUS K MPUPOJIe, KAK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU HA 3eMJIE;

NOHUMaHUS TJI00ATBHOTO XapakTepa HYKOJOTHYECKUX NpoOiieM, BIIUSHHUS
SKOHOMUY ECKHMX ITPOLIECCOB HA COCTOSIHUE NP UPOTHON U COLMAIBbHOU CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JTOCTW)KEHUH XUMUHU IS
pELIEHUs] BONIPOCOB PAallMOHAIbHOTO MPUPOAOTIOIb30BaHMUS;

AKTUBHOTO HENPHUATHS JIEUCTBUW, MNPUHOCAIIMX BpEl OKpYKaOIICH
OPUPOJIHOM Cpele, YMEHUS MPOTHO3MPOBATH HEOJIArONMpHUSTHBIE IKOJOTHYECKUE
MOCJICICTBUS MIPEANPUHUMAEMbIX IEUCTBUM U IPEAOTBPAIIATh UX;

HAJIMYUST Pa3BUTOTO IKOJOTUY ECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
ombITa N eaTeIbHOCTH HKOJIOTHY ECKOU HaIp aBJIEHHOCTH, yMeEHUs
PYKOBOJACTBOBATHCSI MMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM WM COLMAJIILHOM
NpakTUKEe, CHOCOOHOCTHM W YMEHMS AaKTHUBHO TNPOTHUBOCTOSITH HUAEOJIOTHU
xemodoouu;

7) 1IEHHOCTH HAYYHOT 0 MO3HAHMS

c(OpMHUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U 00 I1IEC TBEHHOU MPAKTUKH;

NOHUMAaHUA CHeUUPUKM XUMHUU KaK HayKd, OCO3HaHWs e€ poiu B
dbopMHUpPOBAaHUM PAIMOHATLHOTO HAYYHOT'O MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
Ipe/ICTaBICHUSI 00 OKPYXKAIOIIEM MHPE KaK O €IMHCTBE MPUPOJBLI U YeJIOBEKa, B
NO3HaHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIEHUH MpOOJIEM COXpaHEHUs
IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JJiI  COBPEMEHHOU
MUBUJIM3AIMK: B €€ TyMAaHUCTHUYECKOW HAMNpaBJICHHOCTH U BAXHOW pOJIM B
CO3/1aHUM HOBOM 0a3bl MaTepUaJbHON KYJIbTYpbl, pEIICHUH IJI00ATbHBIX MPOOIIEM
YCTOMYHMBOTO PaA3BUTHUA YEIOBEUYECTBA — CHIPHEBOM, DHEPTETUYECKOU, MUILEBON U
AKOJIOTMYeCKOM 0e30MacHOCTH, B PAa3BUTHUHU MEIUIUHBI, 00ECTIEUEHUU YCIOBUM
YCHEIIHOTO Tpyda M JKOJOTMYECKH KOMGOPTHOMW JKM3HU KaXJAOro 4YieHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTU: IIOHMMAHHS CYIIHOCTHU METOJ0B
MO3HaHMsI, UCTOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIOJIb30BaTh



MOJIy4aeMble 3HAHUS JIJI1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIEro Mupa u
IPOUCXOISANINX B HEM U3MEHCHHIA, YMEHUS JieJIaTh 000CHOBAHHBIC 3aKJIFOUCHHS HA
OCHOBE HAyYHBIX (AKTOB W HUMCIONIUXCS JAHHBIX C MEIbI0 TIOJy4CHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENFHO HCTOJIb30BaTh XUMHYECKHE 3HAHHUA IS
pernreHus nmpooieM B peajbHBIX )KU3HEHHBIX CUTYAIHAX;

MHTEpeca K MO3HAHUIO M HCCIIE0BATENbCKOU J1eITeNh HOCTH;

TOTOBHOCTU U  CIOCOOHOCTHM K  HEMPEpHIBHOMY 00pa3oBaHHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMK IO XUMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSIM Tpylla B pa3jMyHbIX cdepax mpodeccruoHaibHOMI
NesITeIb HOCTH.

METANPEJIMETHBIE PE3YJIbTATHBI

MertanpeamMeTHble pe3yabTaThl OCBOCHHS y4eOHOTrO mpeaMmera « Xumusy» Ha
YPOBHE cpeAHero o0uero o0pa3oBaHus BKIIOYAKOT:

3HAYUMBIEC IS dbopMHUpOBaHUS ~ MHUPOBO33PCHUS oOyJaroIuxcs
MEXIUCIUIUTUHAPHBIE (MEXIIPEAMETHBIE) OOIeHayYHbIEe MOHATHSA, OTPaKAIOUIe
LEJOCTHOCTh HAYYHOM KapTHHBI MHpa U croenuduKy MeTOAOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELECTBO, SHEPTHUs, SIBJICHUE,
npolecc, CUCTEMA, HaAyYHbIN (akT, MPUHIUIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpus, UccieloBaHue, Ha0Mo1eH e, U3MEpEeHNe, IKCIIEPUMEHT U IPYTUe);

yHUBEpCallbHbIe y4eOHbIe JEHUCTBUS (MO3HABaTENbHbIE, KOMMYHUKATUBHBIE,
PETYyJATUBHBIE), obecrneunBaroIIne dbopmupoBanue G yHKIIMOHATBHO I
IPaMOTHOCTH U COLIMAIILHO M KOMIIETEHIIMU 00y4aloIMXCs;

CIIOCOOHOCTH o0yJarommxcs UCIIOJIb30BATh OCBOCHHbBIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBbIC ydecOHbIE
NeNCTBYS B TO3HABATEIHHOUN U COIMATILHOM MPaKTUKE.

MeranpeamMeTHble pe3yibTarbl OTPaXXalOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMU, KOMMYHHMKATUBHBIMH U  PETyISITUBHBIMU
JEUCTBUSIMH.

OBnajnenne YHUBEPCAIbHBIMH y4eOHBIMH MO3HABATEIbHBIMU
AEeMCTBUSAMM :

1) 6a30Bble JIOTHYECKHUE AeHICTBUA:

CaMOCTOSITEIbHO  (OpMYyAUpPOBaTh M  aKTyaJu3UpoBaTh  Mpolbiemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OTpeNessaTh Ledu JeATeIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU UX
JTOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAThl JEATEIbHOCTU C MOCTABICHHBIMU IEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOT'O MBILIIJICHUS —
BBIACISATh XapakTepHble NMPHU3HAKU TMOHATUA W YCTaHABIMBATh UX B3aMMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS AJI1 00OBSICHEHUS OTIICJIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBaHWA M KPUTEPHUH JJs1 KilacCUUKAIUU BEUIECTB U
XUMUYECKHUX PEaAKI UM,

YCTaHaBIMBAaTh IPUYMHHO-CJIEACTBEHHBIE CBS3M MEXKIAY HM3Yy4aeMbIMHU
SBJICHUS MU;

CTPOUTH JIOTUYECKHE PAacCyXIeHus (MHAYKTUBHbIE, JEAYKTHBHBIE, IIO
AQHaJIOTHUM), BBISABJATH 3aKOHOMEPHOCTHM M IPOTHBOPEUMS B PacCMATPUBAEMBIX
SBJIICHUAX, POPMYIUPOBATH BHIBOJIBI U 3aKJIIOY €HUS,

IIPUMEHSTh B MPOLIECCE MO3HAHUSA, UCTIOJIb3YEMbIE B XUMUU CUMBOJINY ECKUE
(3HAKOBBIE) MOJIEIH, TTPEOOPA30BBIBATH MO/ICJILHBIE TP €ICTABICHUS — XUMUY €CKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYecKas (QopMmyia, ypaBHEHHE XHUMHUYECKOMH
peakiuy — OpU PELICHUM Y4YEeOHBIX MMO3HABATEJbHBIX W MPAKTUUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbBIE MOJIEJIbHBIE MPEICTABJICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEA0BATEIbCKUE AeHCTBHSA:

BJIaJIeTh OCHOBAMHM METOJOB HAayYHOTO TO3HAHUS BEIIECTB M XHMHYECKUX
peakuui;

dbopMyJIMpOBaTh LEJU U 337a4U UCCIEA0BaHUs, UCII0JIb30BaTh NOCTABJICHHbIE
U CaMOCTOSITENIbHO CQOpPMYIMPOBAHHBIE BOIPOCHl B KauecTBE HMHCTPYMEHTa
MO3HAaHMSI U OCHOBBI AJs1 (JOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJIbHOTO TMJAHUPOBAHUS U MPOBEACHHUSA
YUYEHHMUYECKHX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOIOAATh 3a XOJ0M
npoiiecca, CaMOCTOSITEIbHO TPOTHO3MPOBATH €ro pe3ysbrar, (QopMyIupoBaTh
000011IeHUs ¥ BBIBOJIBI OTHOCUTEIHHO JTOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUSA,
COCTaBJISITh 000CHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

npuoOperaTth OMBIT YYEHHYECKOW HCCIENOBATENbCKOW U MPOCKTHOU
NEATeIbHOCTH, MPOSIBISATH CHOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEJIbHOMY
MOUCKY METOJ0B pEIIEHUS TMPAKTUUECKUX 3a]ad, MNPUMEHEHUIO pPa3UYHbIX
METO/I0B MTO3HAHUA.

3) paborta ¢ uHpopMmanmen:

OPUEHTUPOBATHCA B PA3JMYHBIX HCTOYHUKAX HWHPopMalmu (HAy4dHO-
NOMyJIipHAasl JUTEepaTypa XUMHUYECKOTO COJIEpKaHUS, CIpaBOYHBIE TMOCOOUS,
pecypchl MHTepHeTa), aHANM3UpOBaTh WHQPOPMALUIO PA3JIUUYHBIX BUAOB U (HOopM
IPEACTABIICHUS, KPUTUYEC KU OLICHUBATH eé JIOCTOBEPHOCTD 51
HENPOTHUBOPEUYUBOCTD;



dbopMyIIMpOBaTh 3aNPOCHl U MPUMEHSATh PAa3JIMYHBIE METOIbI MPU MMOUCKE H
oTtOope wuHpoOpMalMM, HEOOXOAUMOW i BBINOJHEHHS Y4eOHBIX 3ajaad
OMNPENEIEHHOTO TUTIA;

npuoOperaTth ONBIT KCTIOJb30BaHUS HWH(POPMAITMOHHO-KOMM YHUKATUBHBIX
TEXHOJIOTHI U Pa3jny HbIX MOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BbIOMpAaTh  ONTUMANbHYIO  (HOpMY  MPEACTaBJICHHUS
uHhopMaruu (CXembl, TpapuKu, JUarp aMMbl, TaOJIUITBI, PUCYHKH U IPYTHE);

UCIIOJIb30BAaTh HAy4yHBIM $3BIK B KauecTBE CpeacTBa npu pabore cC
XUMUYECKOM HHGOpMaLMel: MNPUMEHATh MEXKIpeaMeTHble ((pu3nueckue u
MaTeMaTU4YeCKue) 3HaKu U CUMBOJIbI, (hopMyIibl, aO0OpeBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoO0pa3oBbIBaTh 3HAKOBO-CHUMBOJUYECKHE CPEACTBA
HArJIsTHOCTH.

OgBiajieHNe YHUBE PCAJTbHBIMUA KOMM YHH KATH BHBIMHU J€iiCTBUAMU :

3a/1aBaTh BOTPOCHI MO CYIIECTBY 0OCYKIaeMOU TeMbl B XOJ€ JHAJIOTa W/ WIH
JUCKYCCHH,  BBICKa3bIBaTh  WjaeHu, (HOpMYIUpOBaTH CBOM  MPEIJIOKCHHUS
OTHOCHTEIILHO BHITIOJTHEHHUS TP €IJIOKECHHOH 331auu;

BBICTYIIaTh C MPE3EHTAIlUeH pPe3yJIbTaTOB IT03HABATEILHON JEeSITEILHOCTH,
MOJIYYCHHBIX CAMOCTOSTENHLHO WJIM COBMECTHO CO CBEPCTHUKAMHU ITPHU BBHITIOJTHEHUH
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIEIOBaHHUIO CBOMCTB
U3y4aeMblX BEIIECTB, peain3aluy y4eOHOro MpoekTa U (GopMyIUpOBaTh BHIBOIbI
[0 pe3yJbTaraM MPOBEIEHHBIX MCCIEIOBAHUN NMYTEM COTJACOBAHUSA IO3WIIAN B
X0J1e 00CYXIEeHUS U 0OMEHAa MHCHUSIMU.

OgiajieHNe YHUBE PCAJTbHBIMU Pery/isiTUBHBIMU AeiiCTBUAMU

CaMOCTOSITEIbHO IJIAHUPOBAaTh M OCYUIECTBIISITh CBOIO TO3HABAaTENbHYIO
NeSTeNbHOCTh, OmpeAensis e€ Iead U 3aJadd, KOHTPOJIUPOBATH M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBaTh IMpeasiaraeMblii  alrOpUT™M JAEUCTBUM TMpH
BBITIOJIHEHUH y4eOHBIX M HUCCIENOBATEIbCKUX 3a7ady, BbIOMparh Hauboliee
3¢ PeKTUBHBIN CIMOCOO WX pelIeHHus C Y4ETOM IMOJIy4E€HHUS HOBBIX 3HAHUU O
BEILIECTBAX U XMMUYECKUX PEAKIHSIX;

OCYIIECTBJIATh CAMOKOHTPOJIL CBOCH JIESITEIbHOCTH Ha OCHOBE CaMOaHalln3a
¥ CaMOOIICHKH.

IHPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHbIE pe3yJibTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHUS»
OTPAXKAKOT:

c(hopMHpPOBAaHHOCTH  MPEACTABJICHHUNA O XUMHYECKOW  COCTaBJIAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XAMHM B TIO3HAHWUM SIBJICHUU



npupoasl, B (GOPMUPOBAHMU MBIIUICHUS U  KYyJIbTYpbl JIUYHOCTH, €&
(GYHKIIMOH A HOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUST TTPAKTHY €CKUX 3a]1a4
U DKOJIOTHYECKU O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U MPUPOIHOMU
cpene;

BJIQJICHUE  CHCTEMOW  XMMMYECKHX  3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIOJIAralollMe TMOHATHUA (XUMHUYECKHH JJIEMEHT, aToM, JJEKTPOHHas
000JI04Ka aToMa, MOJIEKYJia, BAJIEGHTHOCTh, 3JIEKTPOOTPHUIATEILHOCTh, XUMUY eCKast
CBsI3b, CTPYKTYpHast ¢opmyiia (pa3BEpHyTas U COKpaUIEHHAs), MOJb, MOJISIpHAs
Macca, MOJSPHbIM O0O0BEM, YriepoJHbli ckeneT, (QYHKIUMOHAlIbHAs TIpyMIa,
palMKall, ©U30MEPUSA, U30MEPBI, TOMOJIOTUYECKUU PSAI, TOMOJIOTH, YIiIeBOAOPOIBIL,
KHCJIOPOJ U a30TCOJEpIKaIUe COEAUHEHUS, MOHOMEpP, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAUHEHUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOCHHUS
oprannueckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHUS! MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUWA SA3BIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIEkKAIIUE B OCHOBE IIOHMMAHUS NPUYUHHOCTA M CUCTEMHOCTH XHUMHUYECKHUX
ABJICHUN, (AKTOJOTUYECKHE CBEACHHUA O CBOWCTBaX, COCTaBe, MOJYYECHUU U
0€30MacHOM HCIOJb30BaHUM BaKHEUIIMX OPTAaHUYECKUX BEIIECTB B OBITY H
IIPAKTHY €CKOU €SI TEIbHOCTH Y EJI0BEKa;

c(hOpMUPOBAaHHOCTb YMEHUH BBISBJIATH XapakTEpHble MPU3HAKU MOHSTHIA,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHITHA MPU
OINMCAaHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHU4 €CKUX COCMHEHNN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIMOJB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIS
COCTaBJICHHMSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN )
dopMysl OpraHMYeCKHX BEHIECTB M YPaBHEHUM XUMHUYECKUX peaKLui,
U3TOTAaBJIMBATh MOJEIU MOJIEKYJl OPTaHMYECKUX BEIUECTB JUIA HMIUTFOCTPALMHU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOopMUPOBAHHOCTh YMEHHMH YCTaHaBJIMBATh MPHUHAMICKHOCTh HU3YyYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHUID K ONPEACIEHHOMY
KJIacCy/Tpymie COeqUHEHUH (YrjaeBOJOpOAbl, KHCIOPOJ U a30TCOJAEpIKale
COEJIMHEHMSI, BBICOKOMOJICKYJIIPHbIE COCAWHEHUS), JaBaTb UM Ha3BaHUA IO
cuctemaruueckoit HomeHksatype (IUPAC), a takke npuBOAUTH TpPUBHAJBHBIE
Ha3BaHUS OTJEJIbHBIX OpPTraHUYECKUX BEIEeCTB (I3TUJICH, MPOMUJICH, AalleTHJICH,
ATUJICHTJIMKOJb, TIUIEpUH, (PeHosn, Gopmanbaerui, ameTaibJeruj, MYypaBbHUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTA, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCJIOTA, IJII0K034,
bpykTO3a, Kpaxmasl, 1eJUTI0I03a, TIUIHH );

c(hOpMUPOBAHHOCTb YMEHHUSI OIpENENsATh BUABI XUMHYECKOW CBSI3H B
OpTraHUYECKHUX COEAUHEHUAX (OJMHAP HbIE U KPATHBIE);



c(hopMHPOBAaHHOCTH, YMEHHSI TNPUMEHSTH TOJIOKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byrnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTAaBa U CTPOCHMUS; 3aKOH COXPaHEHHUS MaCChl BEILIECTB;

chopMHpPOBAaHHOCT,  YMEHUH  XapaKkTepu3oBaThb  COCTaB, CTPOCHUE,
¢u3znueckue U XUMHUYECKUE CBOICTBA TUIUYHBIX MpEICTABUTENIECH pa3andyHbIX
KJIaCCOB OPTraHMYECKUX BeEIIeCTB (METaH, 3TaH, STUJICH, NPOIMWIEH, aleTHJICH,
oyranuen-1,3, merunOyrtanuen-1,3, GeH30J, METaHOJ, STAHOJ, JTHJICHTJIUKOJb,
MIepuH, (QeHos, aueTaabJeruj, MypaBbHHAs U YKCYCHas KHUCJOTHI, TJIOKO3a,
KpaxMmaJl, 1[1eJUII0J103a, aMUHO YKCYCHAasA KUCJIOTA), WLIIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKAY HUMHM YPaBHEHUSAMH COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKUUN C
UCIIOJIb30BaHHEM CTPYKTYPHBIX (OPMYIL;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh UCTOUHHKU YTJIEBOJOPOJTHOTO
Chipbsi (HeTh, TPUPOAHBIA Ta3, Yroib), CHOCOOBI WX TMepepaboTKu W
MPaKTH4 €CKOE MPUMEHEHHUE MPOIYKTOB MepepadoTKU;

c(hOpMUPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIYHUCICHUS 1O XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA MU MPOAYKTA
peakIMu IO W3BECTHBIM Macce, 00BEMY, KOJHMYECTBY OJJHOTO U3 MCXOIHBIX
BEIIIECTB MJIM MPOJAYKTOB PEAKIINNU);

c(hopMHpPOBAaHHOCT, yMEHMM BJIAJETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJ1aX Hay4HOTO MO3HaHMS, UCIOJIb3YEMbIX B XUMHUH MPU U3y4ECHUU BEILECTB U
XUMUYECKHX SIBJICHUN (HAOJIOICHNE, U3MEP €HUE, IKCIIEPUMEHT, MOJACIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XUMHMUYECKHWE 3HAHUS [JIi MNPUHATUS pEUIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUiX, CBSI3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUH COOIOIaTh MpaBUJja MOJIb30BAHUSI XUMUYECKOM
nocynoi u nabopaTopHbBIM O0OPYJOBaHHMEM, a TaKXKe MpaBwia OOpalleHUs ¢
BEILIECTBAMHU B COOTBETCTBUU C MHCTPYKIHMSIMHU TIO BBITIOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATh XUMUYECKUU
JKCTIEp UMEHT (TIp eBpallleHUs OPTaHWY €CKUX BEIIECTB MIPU HarpeBaHUU, MOJTyYEeHHUE
STUJIEHA W HW3YYEHHUE €ro CBOMCTB, KaueCTBEHHBIE PEAKIUU OPTaHUYECKUX
BEIIIECTB, J€HATypalus OEJIKOB NpPU HarpeBaHWHW, LBETHHIE PEaKIUHU OEIKOB) B
COOTBETCTBUU C TMpaBUJIaMU TEXHUKH O€30MACHOCTH TpU OOpameHuu C
BEIIECTBAMH U JIaDOPATOPHBIM O0OPYIOBaHUEM, TMPEACTABISATh PE3YyJIbTaThI
XUMHUYECKOTO HJKCIEpUMEHTa B (OpMe 3alucu YpPaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMHA KPUTUYECKH AaHAJIU3UPOBATH XHWMHYECKYIO
uHpOpMaIMI0, TMOJYyYaeMYI0 U3 pa3HbIX HUCTOYHMKOB (CpEACTBAa MAacCOBOM
unpopmanuu, IHTepHET U Ipyrux);



chopMHpOBaHHOCT, ~ yMEHMH  CcOOJNIOAaTh  MpaBUJIiAa  DKOJOTHYECKH
1eJaecoo0pa3Horo MOBENEHHsT B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXpaHEHUSI CBOETO 3J0POBbS W OKPYXKAIOIIEH MPUPOIHOU Cpeabl, 0CO3HABATH
OTIACHOCTh BO3JIEUCTBUSI HA JKHUBBIE OPTraHU3Mbl OMPENEIEHHBIX OpPTraHUYECKUX
BEIIECTB, MOHMMAas cMmbica mokazarens [IJIK, mosicHATH Ha mpuMepax CrocoObl
YMEHBIIIEHUSI W TMPEAOTBPAllEHUS HMX BPEAHOTO BO3JCUCTBUS HA OPraHu3M
YeJIOBEKa;

JUIsE 00y4JaloUMXCsl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbS: YMEHHUE
NPUMEHITh 3HAaHMS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHMUS BEIIECTB U
XUMUYECKUX SIBJICHHUH;

JUISL CIENBIX H CHAa0OBUASIIMX OOydYarolMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeuHYIO0 cucTeMy oOo3HaueHu JI. bpaiins a1 3amucu XuMHUYECKUX

bopmyI.
11 KJIACC

[IpenmeTHBIE pe3yJbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hopMHpPOBAaHHOCTh  MPENCTABJICHUI: O XUMHYECKOW COCTaBISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHbI MHpA, pPOJM XUMHUM B IIO3HAHUU SBJICHUU
Opuposbl, B (OPMUPOBAHMM MBIIUIEHUS U  KYJIbTYpPhl JUYHOCTH, €€
(GYHKIIMOHABLHOW IPaMOTHOCTH, HEOOXOIUMOM AJIsl pelIeHHs] MPAKTUY ECKUX 3a]au
U 9KOJOTHYECKH O0OCHOBAHHOTO OTHONICHHSI K CBOEMY 3/I0POBBIO M MPUPOIAHOM
cpexne;

BJIaJICHUE CHUCTEMOM  XUMUYECKHX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOUME TOHATUA (XMUMUYECKUM 3JE€MEHT, aroM, W30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWUTANU aTOMOB, HMOH, MOJIEKYJia, MOJb, MOJSIPHBIH OO0BEM,
BAJICHTHOCTb, 3JEKTPOOTPULIATENbHOCTb, CTEIEHb OKUCIIEHUS, XMMHUYECKas CBA3b
(KoBaJIE€HTHas, NIOHHAsI, METAJJINY €CKasl, BOJOPOAHAsA ), KpUCTANINYECKas pelETKa,
TUNIBI ~ XUMHYECKUX  pEaKIUi, pacTBOp, DJIEKTPOJHUTHI, HEIIEKTPOJUTHI,
ANEKTPOJIMTUYECKAS JUCCOLMAIUSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOpPOCTb
XUMHUYECKON peakIuu, XHUMHUYECKOE PAaBHOBECHUE); TEOPUU M 3aKOHBI (TEopus
BJEKTPOJUTHUUECKON Auccouuanuu, nepuoandeckuii 3akoH [[. 1. Menneneesa,
3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHUs U TMpEBpaAICHUS YHEPTUU
Opy XUMHUYECKHUX pEeaklusiX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUHA S3bIK XHUMHUH,
MHUPOBO33PDEHUYECKHE 3HAHMs, JeXallue B OCHOBE MOHUMAHUSA NPUYMHHOCTH H
CHUCTEMHOCTH XUMHUYECKUX SIBJIICHUH, (PAKTOJOTHYECKUE CBEIEHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUHU U OE30MaCHOM UCIOJIb30BAHUY BaXKHEUIIIUX HEOPTraHUYECKUX
BEILECTB B OBITY U MPaAKTUYECKO U JACSITEIHLHOCTH 4 EIOBEKA;



c(hopMHPOBAaHHOCTh, YMEHHUHN BBISBJIATh XapaKTEpHbIC MPU3HAKUA TOHATHUH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE TMOHITHS TPU
OIMCAaHHUH HEOPTraH MYECKHUX BEIIECTB M UX TP EBPAILCHHIA;

c(hopMHPOBAaHHOCTH, YMEHUW HCMOJBH30BAaTh XUMHUYECKYIO CHUMBOJIUKY JIJIs
cocTaBieHuss (GOopMyJa BEIIECTB U ypPaBHEHUM XUMHUYECKHX  peaklui,
cuctemarnueckytro HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEJbHbBIX
HEOPTAaHUYECKUX BEIIECTB (YrapHbId Tra3, YrJEKHUCJbIH Ta3, aMMHUaK, TamiéHas
U3BECTh, HEral€Has U3BECThb, NIUTHEBASA COAA, MUPUT U APYTUE);

c(hopMUPOBAHHOCTh YMEHHUH OINpPEAENATh BAJICHTHOCTh U CTENEHb OKUCJICHUS
XUMHUYECKHUX JJIEMEHTOB B COEAUHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOMU
CBsI3U (KOBAJICHTHAs, MIOHHAs, METAJUIMYECKasi, BOJOPOIHAS) B COCAUHEHUSAX, TUI
KPUCTAJUIMY €CKOM pEHIETKM KOHKPETHOTO BeEllecTBAa (aroMHasi, MOJEKYJsIpHas,
MOHHAs, METAINYECKasi), XapaKTep Cpellbl B BOJHBIX PAacTBOPAX HEOPTAHUUYECKUX
COCIUHCHU,

c(hopMUPOBAHHOCTH YMEHUU YCTAaHaBJIMBATh MPHUHAJIC)KHOCTh
HEOPraHWYECKUX BEIIECTB [0 HMX COCTaBY K OIpenenéHHOMY KJiaccy/rpyrie
coeauMHEeHUH (MPOCThIe BEIIECTBA — METAJUIbI U HeMETalIbl, OKCHJIbl, OCHOBaHMUS,
KUCJIOTBI, aM(OTEpHbIE TUIAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH PacKpbhIBATh CMBICI MEPUOANYECKOTO 3akoHa /l.
W. MenaeneeBa u 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBICHUTEIbHYIO
U TIPOTHOCTUYECKYIO () YHKIINY;

c(hOpMUPOBAHHOCTh YMEHUM XapakTepU30BaThb JJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKUX 3JeMeHTOB 1—4 mnepuonos Ilepuogmyeckoid cUCTEMBI
xumudeckux smemeHToB J[. M. MeHneneeBa, UCNOnb3yd MNOHIATHS «S-, p-, d-
3JIEKTPOHHBIE opOuranmy, «DHEPTETUY ECKUE YPOBHI», OOBSICHSITh
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHUUYECKHUX DJIEMEHTOB U UX COCIAUHECHUU
1o rnepuonam u rpynnam Ilepuonnueckor CUCTEMbl XUMUY eCKUX dieMeHToB []. .
Menneneena;

chOopMUPOBAaHHOCTh ~ yMEHHW  XapakTepu3oBaTh (OMUCHIBATH)  OOmME
XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB  PA3JIMYHBIX  KJACCOB,
MOJATBEPK1aTh CYIIECTBOBAHHE TEHETHYECKOW CBS3M MEXKIAY HEOPTaHHMYECKUMU
BEUIECTBAMMU C IMOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMUX XUMHYECKUX PEAKIUN;

c(hopMHPOBAHHOCTH yYMEHHS KJIACCU(PHUIUPOBATH XHWMHUYECKHE PEaKIUHU IO
pa3IMYHBIM TIpU3HaKaM (YHCJIy U COCTaBY pearupyrolmX BEIIECTB, TEMJIOBOMY
a3 deKTy peakiuy, U3MEHEHHUIO CTEMeHeW OKHCJICHHUS AJIEMEHTOB, OOPaTHUMOCTH
peaKkiMy, y4ac TUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTb YMEHUH COCTaBJISITh YPAaBHEHUS peaKLUUd pa3IUMYHBIX
TUIOB, MOJIHBIE U COKPAIIEHHbIE YPABHEHUS peaKIUi HOHHOTO OOMEHa, YYUThIBAs
YCJIOBHS, IPU KOTOPBIX ITU PEAKLUHU UAYT 10 KOHIIA;



c(OpMHPOBAaHHOCTh yYMEHMH TPOBOAUTH pPEAKLUUH, TOATBEPKIAIOIIME
KaueCTBEHHBIM COCTAaB pa3JIMYHBIX HEOPTaHWYECKUX BEIIEeCTB, PAacloO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAHHMYECKHUX
BEIIEC TB;

c(hOpMUPOBAaHHOCTb ~YMEHUM  pACKpBIBaTh CYILIHOCTb  OKUCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHca
ATUX PEAKIINM;

c(OpMHUPOBAHHOCTb YMEHUI OOBSICHATh 3aBUCUMOCTb CKOPOCTH XUMHUY €CKOM
peakLuy OT pa3InYHbIX (PAKTOPOB; XapaKTep CMEUICHNUsI XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelHero Bo3aenctsus (nmpunuun Jlelllarense);

c(OpMHPOBAaHHOCTh YMEHHMI XapakTepHU30BaTh XHUMHUYECKHE MPOIIECCHI,
Jealue B OCHOBE MPOMBILIUICHHOTO TMOJYYEHUs] CEpHOW KHUCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTh NPEACTaBICHUN 00 OOLMX HAay4YHBIX MPHUHLIHUIAX H
HKOJIOTHY €CKHX MPOOIeMax XUMUY eCKOTO MPOU3BOICTBA;

c(OpMHPOBAaHHOCTh YMEHHI MPOBOJUTH BBIYUCICHUS C HCIOJH30BAaHUEM
MOHATUSL «MAaccoBasi JI0JI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHN T'a30B
pU XUMHUYECKUX PEaKIHUsiX, MacChl BEIIECTBA WIM 00BbEMa Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO M3 y4aCTBYIOIIMX B PEAKIUH
BEILECTB, TEMJIOBOro 3(ddexra peakunu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChl
BEILECTB, MPEBPAIICHUS U COXPaHEHUSI YHEPTUH;

c(hopMUPOBAHHOCTh YMEHUH COOJIOIaTh MpaBUJja MOJIb30BAHUSI XUMUYECKOU
nocyaoil u jabopaTopHbIM OOOpyJZOBaHMEM, a TakKkKe MpaBwia oOpamieHus ¢
BEILIECTBAMHU B COOTBETCTBUU C MHCTPYKIHMSIMH MO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

c(OpMHPOBAaHHOCTh YMEHMH IUJIAHUPOBaTb M BBINOJHATHE XUMUYECKUU
SKCIIEPUMEHT (pa3yiocKeHue MepoKcHa BOAOpPOAa B MPHUCYTCTBUHU KaTajau3zaTopa,
ONpeE/eNieHne Cpeapl pPacTBOPOB BEIIECTB C MOMOLIbI  YHHBEPCAIbHOIO
UHJIUKATOPa, BJIUSHUE Pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON peaKluH,
peakuuy MOHHOTO OOMeHa, KauyeCTBEHHbIE PEakluu Ha cyibdar-, kapOoHAT- H
XJIOPU-aHUOHBI, Ha KaTMOH aMMOHHS, PELIEHHE 3KCIEePUMEHTAIbHBIX 3a7ad Mo
temam «Metamie»y U «Hemeramib»y) B COOTBETCTBUHM C MpaBWIAMHU TEXHUKH
0e3011acCHOCTH MpH OOpAIIEHUH ¢ BEUIECTBAMH M J1aDOPaTOpHBIM 000pYyIOBaHUEM,
NPEICTaBISITh PE3YyJIbTATHl XHUMHYECKOTO OKCIEpUMEHTa B ¢GopMe 3amucH
YPaBHEHHH COOTBETCTBYIONMX pEAKIMid M (POpMyIHpoBaTh BBHIBOJABI Ha OCHOBE
3TUX PE3YyJbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMA KPUTUYECKH AaHAJIU3UPOBATH XHUMHYECKYIO
uHpOpMaIHI0, TMOJYYaeMYI0 U3 pa3HbIX HCTOYHMKOB (CpEACTBAa MAacCOBOM
KOMMYHHUKaluuu, UHTEepHET U Apyrux);



chopMHpOBaHHOCT, ~ yMEHMH  CcOOJNIOAaTh  MpaBUJIiAa  DKOJOTHYECKH
1EJIECOOOPa3HOTO TOBENEHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IENAX
COXpaHEHUSI CBOETO 3J0POBbS W OKPYKAIOIIEH MPUPOIHOU CpeIabl, 0CO3HABATH
OTIACHOCTH BO3JICUCTBUS Ha )XKMBBI€ OPTAHU3MBI OMPEACIEHHBIX BEIECTB, MOHUM s
cmpicn mokazarens [IJIK, mosicHAT, Ha mpumepax CrmocoObl YMEHbIICHUS WU
MPEAOTBPALICHUS UX BPETHOTO BO3JACHCTBHS Ha OPTaHU3M Y EJIOBEKa;

TS 0OyJaloNMXCsl C OTPAaHUYCHHBIMU BO3MOYKHOCTSMH 37I0POBbS: YMEHHE
NPUMEHITh 3HAaHMS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHMUS BEIIECTB U
XUMUYECKHX SBJICHHUH;

JUISL CIENbIX M CJHAa0OBUASIIMX OOydYaloIMXCs: YMEHHE HCIIO0JIb30BaTh
penbedHO-TOUeuHYIO0 cucTeMy oOo3HaueHui JI. bpaiins a1 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Kosm4ecTBO yacoB JIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/mn P Kontpoabhble | IlpakTnueckue (wipp )
NMporpamMmel Bcero oOpa3oBaTe ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopetnyeckne 0OCHOBBI OPraHM4ecKoil XUMHUH
[IpeameT opranmueckoit xumun. Teopust
1.1 c ; 0ECHUS OpFaHI/I‘{eCKI/IX coe HHeHI/H}; A 3 0 0 bubmorexa [IOK
' P p a ' https //m.edsoo.ru/00ada 96e
M. bytneposa
Hroro no pazneny 3
Paznen 2.YrieBogopoabl
bubmoreka [JOK
2.1 [IpenenbHbIE yIiI€BOAOPOABI — AIKAHBI 2 0 0 https //m.c dsoo.ru/00ada%6e
HenpenenbHbie yriaeBoIOpOabL allKEHbI, bubmorexa [IOK
2.2 6 0 1
AIKAIVCHBI, aJIKUHBI https //m.edsoo.ru/00ada96e
bubmorexa I[IOK
23 ApoMaTHIECKHE YIIEBOA0POIEI 2 0 0 https //m.edsoo.ru/00ada96e
24 [IprpoaHbIE HICTOYHUKH YTIIEBOIOPOIOB U 3 | 0 bu6moreka IIOK
' ux nepepadoTka https //m.e dsoo.ru/00ada96e
Hroro no pazneny 13
Paznen 3.Kuciopoaconepaainiue opranHuaeckKue coeMnHe HUs
bubmorexa [JOK
3.1 CrmpTht. GeHon 3 0 0 https //m.edsoo.ru/00ada96e
19 Anbaeruasl. KapOOHOBBIE KHCIOTHI. 7 0 | bubmoreka LIOK

CnosxHbie 3¢ upbl

https //m.edsoo.ru/00ada96e




3.3 VrieBoasl 3
Hroro no pazaeny 13
Pa3nen 4.A30Tcoepikaiime OpraHnyecKue coeauHeHmn st
bubmmorexa I[IOK
4.1 AMuHBL. AMHHOKHUCIIOTEL. benku 3 https //m.e ds0o.ru/00adad6e
Hroro no paznery 3
Paspnes S.BpicoxkoMoieKyIsipHbICC OS] MHEHU ST
Bbubmorexa IIOK
5.1 [Inmactmaccel. Kayuykn. Bosiokna 2 hitps 7/m.c dsoo.ru/00ada%6e
Hroro no pazneny 2
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11 KJIACC

KosmmyecTBo yacos JJIeKTPOHHBIE
HanMeHnoBaHue pa3iesioB U TeM (audposBbie)
Ne i/m Kontpoabubie | IpakTtuueckue
NMporpamMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1.TeopeTyeckneocHOBBIXUM U
Crpoenue atomoB. [lepuoanieckuii 3aKkoH
1.1 HTl'llje MO T eCKast CI/ICECME. XUMHYECKHIX 3 0 0 brbmmorera [IOK
' proa https ://m.edsoo.ru/00ada96e
anementoB JI. . MenneneeBa
12 Crtpoenue BeriecTBa. MHOTOOOpa3He 4 0 0 bubmoteka IIOK
' BEILICCTB https ://m.edsoo.ru/00ada96e
bubmoreka LIOK
13 KIMHIECKHE PEaKiHn 6 1 1 https //m.edsoo.ru/00ada96e
bubmoreka [JOK
Hroro mo pasnexy & https //m.edsoo.ru/00ada96e
Pa3pnen 2.HeoprannuyeckassxuMus
bubmmorexa [IOK
2.1 Meranr 6 0 1 https ://m.edsoo.ru/00ada96e
bubmoreka LIOK
22 Hemeramme: 0 1 I https ://m.edsoo.ru/00ada96e
)3 CBs13b HEOPraHMYECKHUX M OPraHNYE€CKHUX ) 0 0 bubmoteka I[{OK
' BEIICCTB https //m.e dsoo.ru/00ada 96e
bubmoreka [IOK
4 1
TOTO 1o pasiielly 7 https ///m.edsoo.ru/00ada96e
Pa3gen 3.XumMus u :XnN3HL
3.1 XuMUs 1 FKU3Hb 4 0 0 buodsmorexa [IOK

https //m.edsoo.ru/00ada96e
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INIOYPOYHOE INTAHUPOBAHMUE
10 KJIACC
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eHHS

DJIeKTPOHHbIeIM (P PoBbIEOO Pa3oBaTel
bHbIepecypchl

[Ipeamet opranmaeckoi
XUM UH, €€

BO3HUKHOBCHHC, PA3BUTHC

N 3HAYCHUC

Teopust cTpoeHus
OpraHnuY €CKUX
coenuHeHu A. M.
bytnepoBa, €€ 0OCHOBHbIE
TMOJIO>KEHUS

[IpencraBienue o
KJ1acCU(pUK AN
OPraHNYE€CKUX BEIIECTB.
Howmenknarypa
(cuctemarnueckas) u
TPUBHAJIb HbIC HA3BaHUS
OPraHNYE€CKUX BEILECTB

AJIKaHBL; COCTaB U
CTpOCHHE,
TOMOJIOTHIECKUM PSiT

MeTtaH u3TaH —
IpocTenme
NpeCTaBUTEII Y AJIKAHOB




AJIKE HBI: COCTaB U
CTpOEHHE, CBOMCTBA

OTUJIEH Y TIPO IUJIEH —
IpocTenme
NpeCTaBUTEIIN AJIKEHOB

[pakTiaeckas pabora Ne
1. «Ilomyuyenue sTwieHa u
M3YYEHHUE €TO CBOVCTB)

AnkanveHel. byragues-
1,3 umeTwiOyraauen-1,3.
[Tonyuyenue
CHUHTETHYECKOTO KayuyKa
1 PE3UHBI

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKHH PSIA.
AneTwieH —

PO CTEMIITMHUTIPE ICTABUTE
JTbAJKHUHOB

11

Brruncnenus no
YPaBHEHUIO XUMHYECKON
peakuuu

12

ApeHsl: G€H301 ¥ TOIYOJL.
TOKCHMMHOCTH apeHOB

13

I'eHeTnyeckas CBA3b
YIJIeBOJIOPOJIOB,

TP UHAIJICKAIUX K
Pa3IMYHBIM KJ1accam
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[pupoTHBIE NCTOYHUKH
YTIIEBOJIOPOJIOB:
NIPUPOJIHBIN Ta3 U

TNIOTy THBIE HE(DTSHBIC
ra3el, He()Th U MPOTYKTHI
e& mepepaboTku

15

[IpupoaHbIE HCTOYHUKH
YIJIEBOJIOPOJIOB:
NPUPOJHBIN Ta3 U

NIOIy THBIE HE(PTsAHBIE
rasbl, He()Th U TPOTYKTHI
eé nepepaboTKu

16

KonrpossHas padoTa mo
paszeiny «YTJIeBOAOPOIbD)

17

IIpenenbHbie
OJHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 3TAHOJL.
BoaoponHascsisb

18

MHOTOaTOMHBIE CIUPTHI:
STUJICHIJIUKOJb 1
TJIULEPUH

19

@DeHoJI: CTpOCHHUE
MOJIEKYJIbI, PUBUYECKUE U
XUMHWYIECKHE CBOMCTRA,
NPUMEHEHHUE

20

ANbEeTHaBL:
dbopMaTbaeTH |
arneTagbaerun. AIeTod

21

OnHOOCHOBHBIE




npeieNbHbIe KapOOHOBBIE
KHUCJIOTBI: MypPaBbUHAS U

yKCyCHast

22

[TpakTraeckas padorta Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBD)

23

CreapunoBas u
OJICUHOBAS KHCJIOTHI, KaK
NPEICTABUTEITU BBICIITHX
KapOOHOBBIX KHCIIOT

24

MpI1a KaK COJIN BBICIIINX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlee IEHCTBUE

25

CrnosxHble 2 UpbI Kak
HPOM3BOTHBIC
KapOOHOBBIX KHCJIOT.
IMaapommscaoxapIXdGHpO
B

26

JKuper: rugpomms,
HpUMCHEHHE,
OmosorugecKas poJib
KUPOB

27

VYrneBoasl: cocTas,
KJaccudukarms.
Baxneiiivue
TIPe/ICTABUTEITH: TIIFOKO03a,
bpykTo3a, caxaposa

28

Kpaxman u nemmonosa
KaK MPUPOTHBIC




TMOJIMMCPLI

29

KonrponbHas paboTa 1o
pazfeiy
«Kucnopoacoaeprxariye
OpraHmdeckue
COCTUHEHISD)

30

AMUHBI: METWIAMHUH U
AHUJINH

31

AMUHOKHCIOTEI KaKk
am(oTepHbIe
OpraHm4ecKue
COCIUHCHUS, X

OMOJIOTHYECKOE 3HAUCHHE.

Ilenrunel

32

benku kak npupoIHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUs

33

OCHOBHBIE TIOHITHSI
XUM UH
BBICOKOMOJIEKYJISIPHBIX
CO€IMHCHUI

34

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COETUHEHUN.
[Inactmaccsl, Kayuykuy,
BOJIOKHA
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Koau4decTBouacos

Bce
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KonTpoabHbiep
a00TbI

IIpakTnyeckue
padoThI

Harausyu
eHHS

JJeKTpoHHbIeIM G poBbIcOOpa3oBaTe
JIbHBIEPeCYpPChI

XMWY ECKNAN DIIEMEHT.
Atom. DneKTpoHHas
KOH(HTyparys aroMoB

[Tepuoanueckuii 3aK0H 1
[Tepuonuueckas cucrema
XUM M4 E€CKHX AJIeMEHTOB /1.
W. MenneneeBa, ux CBA3b C
COBPEMEHHOW T€OPHUEH
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH
M3MCEHEHMS CBOMICTB
XUMHWYECKHX DJIEMEHTOB U
HX COCIUHEHHI T10
rpymnmnaM U neprojam.
3HaueHUe NEePHOIMIECKOTO
3aKOHA M CHCTEMBI
XUM MY ECKHUX DJIEMEHTOB
J.1. MenneneeBa B
pa3BUTUU HAYKHU

CrpoeHue BenecTna.
XyuMudeckas CBsI3b, e
BHJIbI, MEXaHU3MBbI
00pa3oBaHust KOBAJICHTHOU




CBs3M. BOI[OpOI[ HasiCBA3b

BasieHTHOCTB.
DNIEKTPOOTPULIATETHHOCTh.
CreneHb OKUCIIEHUS.
BemecTa MOJIeKyJIIpHOTO
Y HEMOJIEKYJISIPHOTO
CTpOCHUA

[TorsiTHE O THCTIEPCHBIX
cucteMax. Mctuaable 1
KOJUIOUIHBIE PACTBOPBI.
MaccoBasi 1014 BEIIECTBA B
pacTBOpE

Knaccudukanys u
HOMEHKJIaTypa
HEOPraHM4eCKUX
coeMHeHUN. | eHeTHUEecKkas
CBSI3b HEOPraHMY€CKUX
BEILIECTB, PA3JIMIHBIX
KJIacCOB

Knaccudukanms

XMM MYECKUX PEaKk1l B
HEOPraHM4eCKOM 1
OPraHu4EeCKOM X UMUM.
3aKOH COXpaHeHUs MacChl
BEILIECTB; 3aKOH
COXpaHEHUs U
NpeBpaIlEHUs SHEPT UK TIPU
XMM UYECKUX PeaKIMsIX

CkopocTh peakiyH.




OOpatumMble peakImu.
XUMHUYECKOE PABHOBECHE

10

[TpakTmaeckas padora Ne 1.
«BnustHue pa3nnd HbIX
(haKTOpPOB HAa CKOPOCTH
XUM M4 ECKOU peaKm»

11

DNEeKTPOIUTHIECKAs
nuccoimanys. [lonsarue o
BOJIOPOJTHOM TOKa3arese
(pH) pacTtBopa.
PeakimnrionHOr00OMeHa.
IM'unpomzopranueckux u
HEOPraHUYECKHUXBEIIIECTB

12

OKuHCIIUTEILHO -
BOCCTaHOBHUTCJILHBIC
peakuuu. [lonstue 06
ANEKTPOJIN3E PACIIaBOB U
pPacTBOPOB COJIEH

13

KonrponbsHas paboTa mo
pazneny « Teopetuueckue
OCHOBBI XUMUID»

14

Mertanibl, UX MOJIOKEHHUE B
[Tepuonnueckoit cucteme
XUM MY E€CKHX AJIeMEHTOB /1.
H. MeuneneeBa u
0COOEHHOCTH CTPOEHUS
aToMOB.

O061mye p3MIECKIECBOICTB
aMeTaJuIoB




15

CmaBbl METAIOB.
DNEKTPOXUMHUIECKHH psiJT
HAIPSKEHUH METAIUIOB

16

XUMHUECKHE CBOMCTBA
BaKHEHIIT X METAJIOB
(HaTpwuii, KauM, Kalb Ui,
Mar"uii, aJFOMUHUN) U UX
COCIMHCHUI

17

XVMMUIECKHE CBOUCTBA
XpoMa, MU U UX
COeIUHEHUN

18

XUMMYECKUE CBOUCTBA
IIMHKQ, JKeJie3a U UX
COeIUHEHUN

19

[TpakTrueckast paboTta No 2.
"Pemenue

9KCTIEPUMEHTAJTb HBIX 3a]a4
no Teme «MeTamuib»"

20

HewmeTamibl, uX MOJI0KSHUES
B [leproanueckoii cucteme
XUM M4 €CKHX AJIeMEHTOB /1.
N. Menneneesa u
0COOEHHOCTH CTPOEHUS
aToMOB

21

@ nuecKue CBOMCTBA
HEMETAIOB. AJIOTPOTIHS
HEMETaJUIOB (Ha TpUMepe
KUCIIopoaa, cepsl, pochopa
U yrIiepoia)




22

XUMHMYECKUE CBOUCTBA
raJIoTeHOB, CEPhI U X
CcoeIMHEeHUU

23

XVMHMYECKHEe CBOMCTBA
a30Ta, pocodpa u ux
CO€eIMHEHUU

24

XUMMYECKUE CBOUCTBA
YIIIEpOaa, KPEMHHS U UX
COeIUHEHUN

25

[IpumeneHne BaKHENIINX
HEMETAIUIOB U UX
COeIUHEHUN

26

O0o001enye u
cUcCTeMaTu3alys 3 HAaHUH 10
TeMe «HemeTaminn).
Breraucaenus no
YpaBHEHUSIM X UIMHYECKHUX
peakuui u
TEPMOXUMUYECKHUE PaCUEThI

27

[IpakTrueckas padorta Ne 3.
«Pemenue
AKCTIEPUMEHT JIb HBIX 337124
o reMe "HemeTtaimmsr"»

28

KoHrposnsHas paboTa mo
TeMaM «MeTauIb U
«HemeTammsn

29

Heoprannueckue u
OPraHM4eCKue KUCIIOTBHI.
Heopranmaeckre n




OPraHn4CCKUC OCHOBAHUA

30

AmdoTepHbIe
HEOPraHU4E€CKue U
OPraHM4eCKUe COEINHEHUS.
I'eneTrueckas cBsI3b
HEOPraHU4ECKUX U
OPraHM4YEeCKUX BEIIECTB

31

Ponp xuvum B
obecrneueHIA
DKOJOTHIECKO,
SHEPreTUUECKOM 1
MIHIIEBOM O€30TIaCHOCTH,
pa3BUTHUU MEIUIUHbI

32

[IpencTaBienus 06 00X
HAYYHBIX TIPUHIUIAX
MPOMBIIIIJIEHHOTO
TOJTy4EHUS] B&KHE WL UX
BEIIECTB

33

YenmoBek B MUpE BEIIECTB U
MaTepHaioB

34

XuMua "
3J0pOBbEYEIIOBEKA

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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