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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMmma Mo XMMHHM Ha ypOBHE CpeJHEro obmiero obpazoBaHusi padpaboTraHa Ha ocHOBe deneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOOBaHM K pe3yjbTaTaM OCBOCHHS
benepasibHOM  00pazoBaTeNbHOW mporpamMmbl  cpefaHero obmero oOpazoBanusi(POIl COQO), mnpencraBieHHBIX B
®denepalibHOM TrocyaapcTBEHHOM oOpa3zoBatenbHoM craHgapre COO, c¢ yuérom KonHnenuuu mnpenogaBaHUs y4eOHOTO
npeaMmera «XuMHsD» B 00pa3oBaTellbHbIX —opranu3anusax Poccuiickoit ®enepanuu, peanu3yrolMX OCHOBHBIE
oOpa3oBarenpHbIE NPOrpaMMbl, 1 OCHOBHBIX MOJIOKEeHHI «CTpaTeruu pa3Butus BocrnuTanus B Poccuiickoit ®denepannu Ha
nepuon a0 2025 rona» (Pacnopsbxkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha YpOBHE YIiIyONEHHOTO M3yUEHHUsl 3aHUMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-HAyUYHOT0 00pa30BaHUsA
yuamuxcss 10-11 kmaccoB. M3yueHue mnpeamera, peanu3zyemMoe B YCIOBHSAX AU(P(HEpeHIUMPOBAHHOTO, MNPO(UIBLHOTO
oOy4eHHs, MpU3BAHO O0ECHeYUTh OO0IIE00pPa30BaTEIbHYI0 M OOHIEKYJbTYPHYIO MOJITOTOBKY BBITYCKHHKOB IIIKOJIBI,
HEOOXOAMMYIO Il afanTaluy MX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM U3HHM B COLMYME, a TaKXe IS IPOJOJIKEHUS
oOyueHus1 B OpraHu3alMsIX Mpo(ecCHOHATBHOTO 00pa3oBaHMs, B KOTOPBIX XUMHS SIBISETCS OJHOM U3 NPUOPUTETHBIX
JTUCLUIUIVH.

B mporpamme no XxuMuu HazHay€HUE MpeaMeTa «XHUMHUsD MOJydaeT MOAPOOHYH0 MHTEPNPETALUIO B COOTBETCTBUH C
ocHoBornosaramumu nosoxeHusiMu GI'OC COO o B3auM0O00OYCIOBIEHHOCTH LIEJIEH, COEPKAHUS, PE3YJITATOB OOYUECHHS
U TpeOOBaHMN K YpPOBHIO TOJATOTOBKM BBITYCKHUKOB. CBHUAETEILCTBOM TOMY SIBISIIOTCA CIIEAYIOIIME BBINOJIHAEMbIC
POrpaMMoOil o XUMUU QYyHKIUH:

e UH(pOPMALMOHHO-METOAUYECKAs, peaju3alusi KOTOpol oOecneuynBaeT MOJIy4YeHHE TNPEACTABICHUS O LEJsX,
colepkaHuM, oOmiel cTparerud OOyYeHMs, BOCHUTAHUS M Pa3BUTHUA OOYYAIOIMXCS CPEACTBAMHU NIPEIMETa,
M3Y4aeMoOro B paMKax KOHKPETHOrO Npodus;

e OPraHM3alMOHHO-IUIAHUPYIOLIAsA, KOTOpas MpeayCMaTPUBAET OMNPEICICHUE: NPHUHIMIIOB CTPYKTYPUPOBAHMS U
MOCJICOBATEILHOCTH M3y4YEHUS] Y4eOHOTO MaTepHalia, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro XapaKTepUCTHK;
NOJAX0/0B K (OPMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJSE M OLEHKH O0O0pa30BaTeNIbHbIX JOCTHKEHUN
oOy4Jaronxcsi B paMKax UTOrOBOM aTTecTaluu B (OpMe €IMHOTO TOCYAapCTBEHHOTO SK3aMEHA 110 XUMHUH.

[Iporpamma aJist yriry0JI€HHOTO U3YYEHUSI XUMUHU:

e YCTaHaBIIMBAaE€T WHBAPHMAHTHOE NPEIMETHOE COJAEpKaHMEe, 00s3aTelIbHOE s H3Y4YCHHs B pPaMKaxX OTAENbHBIX
npoduieil, npeaycMaTpuBaeT pacupeeeHne U CTPYKTYpPUPOBAHHUE €To MO KJaccaM, OCHOBHBIM COJIEP)KaTeIbHbIM
JMHUSAM/pa3ienam Kypcea;



e 1a€T MPUMEPHOE pacHpeeieHne yueOHOro BpeMEHH, PEKOMEHIyeMOro I U3YYeHHsI OTACTbHBIX TEM;

e IpeJUIaraeT NPUMEPHYIO MOCIEI0BATENBHOCTh U3YUEHHS yU€OHOTO MaTepuania ¢ y4€TOM JIOTHKHU [TOCTPOEHHUS Kypca,
BHYTPUIIPEAMETHBIX U MEXITPEAMETHBIX CBA3EH;

e AT METOAMYECKYIO HMHTEpPIpETalrI0 Iefied U 3aJad W3Y4YeHUs MpeAMeTa Ha YIIyOJIEHHOM YPOBHE C YYETOM
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpEIHEro oOIero o0pa3oBaHus, COJEPKATEIbHOM XapaKTePUCTUKHU
IUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS OCHOBHOHM 00pa30BaTeIbHOM MpPOTpaMMBbl CPEIHEro OoO0IIero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), @ TAKXKE C YUYETOM OCHOBHBIX BHUIOB y4€OHO-TIO3HABATEIBHBIX
JEUCTBUN 00yYaroIerocs o OCBOCHUIO COJEPKaHUs PEMETA.

[To BceM Ha3BaHHBIM MO3UIIMSAM B MPOTpaMMe MO XUMHUH TPEyCMOTPEHA MPEEMCTBEHHOCTh C 00yYEeHHMEM XUMHUHU Ha
YpPOBHE OCHOBHOI'O 0OmIero oOpa3oBaHus. 3a TNpeAeiaMd YCTAaHOBJIECHHOW MPOTpaMMOM MO XHUMHHM 0O0s3aTelIbHOM
(MHBapHaHTHOW) COCTABJISIOLIEH CoOAepkKaHUs ydeOHOTro mpeaMera «XHUMHs» OCTaE€Tcs BO3MOXKHOCTH BbIOOpa €ro
BAPUATUBHOM COCTAaBISIONICH, KOTOpask JIOJDKHA OINPEAENSIThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOTO MPOQuIIs
o0yueHus.

B cooTtBercTBUU ¢ KOHLIETTYanbHbIMU NTON0XKEHUsIME PI'OC COO o0 HazHaYeHUH MPEeIMETOB 0a30BOTO U YIITYOJIEHHOTO
ypoBHEW B cucreme AUQPGHEepeHIMPOBAHHOTO OOYYEHHS Ha YPOBHE CpPEIHEro oOHIero oOpa3oBaHUs XUMHUS HA YPOBHE
YIIyOJEHHOTO U3YYEHHUS! HAIPABJICH HA PeaIu3alyI0 MMPEEMCTBEHHOCTH C MOCIEAYIOIUM 3TAaloOM MOJYyYEeHUS] XUMUYECKOTO
o0pa3oBaHUs B paMKaxX U3Y4YECHHS CIIEIUATBHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCIUIUINH B By3aX W OpPTaHU3AIUAX
cpennero mnpodeccuoHaIbHOrO oOOpa3oBaHus. B 3Toil  CBS3M W3ydeHHE MpeaMera «XUMHS» OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha PACHIMPEHUE U YIITyOJIEHUE TEOPETHUECKONW U MPAKTUUECKOU MOATOTOBKHA 00YYaIOIIUXCsl, BEIOPABIINX
onpenen€HHbld Npoduias 00y4eHus, B TOM YUCIE C MEPCHEKTUBON MOCIEAYIOIIETO MOIYYeHUSI XUMUYECKOTO 00pa30BaHus B
opraHuzanusx mnpodeccuoHanbHoro oopazoBanus. Hapsay c atum, B cBere TpeboBanuiik ®I'OC COO k miaHUpPyEMbIM
pe3ynbTaTamM OCBOeHHUs (pemepanbHO 00pa30BaTEbHON MPOrpaMMBbl CPEAHETO OOIIEro oOpa3oBaHUS W3Y4YEHUE TpeIMeTa
«XuMuS» OPUEHTHUPOBAHO TAaKXKE HA PEIICHHE 3a7ad BOCHUTAHUS W COIMAIBHOTO PAa3BUTUS OOYYAIOIIMXCS, Ha
dbopMUpOBaHHE Y HUX OOIICHMHTEUICKTyalbHbIX YMEHHWH, YMEHUW pallMOHalu3allud Yy4eOHOro TpyJda U OO0O0OIIEHHBIX
CIOCOOOB JIESITEILHOCTH, UMEIOIINX MEXIUCITUTIIMHAPHBIN, HAAIPEAMETHBIN XapaKkTep.

CocrapnsomuMu  npeamMeTa «XUMHUS» HAa YpPOBHE YIUIYOJIEHHOTO HW3Y4YEHUs SBISIOTCSA YriayOJEHHBIE KypChl —
«Opranndeckas xumus» u «OOImas u HeopraHuyeckas Xxumus». [Ipu omnpeneneHnn Moaxoj0B K OTOOPY W CTPYKTYPHOU
OpraHU3alliU COJEPKAaHUS 3TUX KypCOB B MIPOrpaMMe MO XUMHH 3a OCHOBY MPUHATHI osioxkeHuss @I'OC COO o paznuuusix
0a30BOT0 U YIIIYOJIEHHOTO YPOBHEH U3ydeHHUsI IPEIMETA.



OcHoBy conepkanus KypcoB «Oprannueckas xumusi» u «O011ast 1 HEOpraHUIeCKask XUMHUS COCTABIISIET COBOKYITHOCTh
MIPEAMETHBIX 3HAHWUN U YMEHHM, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yUCHHS IMpeaMeTa. JTa CUCTeMa 3HaHWH IMOTydaeT
Onpenen€HHOEe TEOPETHYECKOe JIOTIOJHEHHE, I03BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIAKA 00BEM
dakTosornueckoro Marepuana. Tak, Ha yrIyOJI€HHOM YpOBHE U3YYCHHS TIpeaMeTa obOecredeHa BO3MOXKHOCTh
3HAYUTEIILHOTO YBEIUYCHHUS 00bEMa 3HAHUN O XUMHUIECKUX AJIEMEHTAX M CBOWCTBAX MX COCTUHEHUIN Ha OCHOBE PaCIIUPEHISI
U yriyOJIeHus TPEACTABICHWA O CTPOSHUHW BEIIECTBA, XMMHYECKOW CBS3M W 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIUH,
paccMaTpUBAaEMbIX C TOYKH 3PCHHS] XUMHYECKOW KHHETHKA W TEPMOIWHAMUKH. V3ydeHue MepuoanuecKoro 3aKoHa M
[leproaraeckoii CHCTEeMbl XUMHUYECKUX AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHHUYECKHX MPEICTABICHUIX
O CTPOEHUHU aToMa. XMMHUYECKas CBSI3b OOBSICHSIETCS C TOUKH 3PEHUS DHEPreTHUECKUX M3MEHEHMM mpu e€ o0pa3oBaHUU U
pa3pylIieHHH, a TakKe C TOYKH 3pPEeHHS MEXaHm3MOB e€ oOpa3oBaHus. M3ydeHune THUIIOB PpEAKIUH JOTMOITHSICTCS
dbopMUpOBaHHEM MPEACTABICHUN 00 PIEKTPOXMMHUECKHUX MPOIECCaX M AJIEKTPOJIU3E PACIUIaBOB M PAacTBOPOB BeIIecTB. B
Kypce OpraHWYeCKOW XWMHUU TIPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH COEAMHEHHWH yAenseTcss 0co00¢ BHHMAHHE
BOIPOcaM 00 3JIEKTPOHHBIX 3 (deKkTax, 0 B3AUMHOM BIMSHUMA aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIU.

Ocoboe 3HaueHHE HMEET TO, YTO Ha COJepKaHUE KypCOB XUMHUHU YrIyOJEHHOTO YpPOBHS M3YYEHHS MJII KJIacCOB
onpenenéHHoro npoduist (TIaBHEIM 00pa3oM Ha WX CTPYKTYPY M XapaKTep JOIMOJHCHHA K OOIIeH CHCTEMEe MPEIMETHBIX
3HAHWI) OKa3bIBAIOT BIUSHHUE CMEXKHBIC MpeaMeThl. Tak, HampuMmep, B COJCPKaHWHM TpeaAMeTa IS KIaCCOB XUMHUKO-
¢buzngeckoro npoduist 60JbIIOe 3HAYeHHE OYIyT UMETh DJIEMEHTHI Y4eOHOro MaTepraia mo oomedt xumuu. [Ipu nzydenun
MpeaMeTa B IaHHOM CJTy4yae akIIeHT Oy/eT c/iejaH Ha OOITHOCTh METOIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPUN B XUMUU U
B (pu3MKe: aTOMHO-MOJIEKYJISIpHAsi Teopust (MOJIEKYJISIpHAs T€OpHs B (DU3UKE), 3aKOHBI COXPAHEHHUSI MaCChl U DHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, DJICKTPOIN3a, IPEICTABIICHUS O CTPOSHUH BEIIECTB U JAPYTOe.

B To xe BpeMs B cojaepkaHWUW TpeaMeTa JJIA KJIaCCOB XMMHUKO-OHMOJOTHYECKOTO MPOQuMIs OONBIINNA yAETbHBIN BEC
OyZneT WMeTh OpraHuyeckas XuMus. B 3TOM ciydae MpeaoCTaBlIsA€TCS BO3MOXHOCTH [JIsi Oojiee 00CTOSTEIHLHOTO
PACCMOTPEHUSI XUMUYECKOW OpraHU3aIfK KICTKA KaK OMOJIOTMYECKOW CHCTEMbI, B COCTaB KOTOPOW BXOMST, K TPHUMEDY,
TaKUe CTPYKTYPHBIC KOMIIOHCHTBI, KaK JUIHUABI, OCIKH, YyIICBOABI, HYKJICHHOBBIE KHCIOTHI U apyrue. [Ipu 3Tom 3HaHUS O
COCTaBE W CBOMCTBAX TMPEJCTABUTENICH OCHOBHBIX KJIACCOB OPTraHWYECKHUX BEIIECCTB CIIY)KaT OCHOBOW IS HM3yYCHHS
CYIIIHOCTH TIPOIIeCcCOB (POTOCHHTE3, IBIXaHHMSI, TUIIEBAPEHU.

B mnane ¢opMupoBaHUsS OCHOB HAay4HOIO MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJOB IMO3HAHUS W OIbBITA
MPAKTUYECKOTO TPUMEHEHHUS HAayYHBIX 3HAHUN H3ydeHUEe mpeaMera «XuMus» Ha yriayOJ€HHOM YpOBHE OCHOBAHO Ha



MEXMPEIMETHBIX CBSI3AX C YYCOHBIMU MpEeIMETaMH, BXOISAIIMMU B COCTaB MpeIMETHBIX oOjactell «EcTecTBeHHO-HAy4YHbIE
npenMeTsl», «MaTemarnka u nHpopMaTuka» U «Pycckuit I3bIK U TUTEpaTypay.

[Ipu n3ydyenun yuebHoro npeamera «XuUMHs» Ha yriayOlnEHHOM YPOBHE TakXke, KaK Ha YPOBHE OCHOBHOT'O U CPEIHETO
oOuiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1aueil IEPBOCTENIEHHON 3HAUMMOCTH SIBJIsIETCS (POPMUPOBAHNUE OCHOB HAayKH
XUMHH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, NMPAKTUUECKON AESITEIBbHOCTU YEJIOBEKAa U OJHOTO M3 KOMIIOHEHTOB
MHUPOBOU KyJIbTYphL. Pemienne 3Tol 3aqaun Ha yriayOJaEHHOM ypOBHE U3YyUEHHUS MPEIMETA MPEAIO0JIaracT pealn3aluio TaKuX
LeJiel, Kak:

dbopMupoBaHUEe MPEICTABICHUN: 0 MaTepUaIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHHUI
OpPUPOABI, O MECTE XMMHH B CHUCTEME €CTECTBEHHBIX HayK W €€ BeIylled poir B 00ECleUeHUU YCTOMYHMBOIO
pPa3BUTHSI YEJIOBEYECTBA: B PEIICHUU MPOOJIEM HSKOJOTHYECKOU, IHEPreTUUECKONM M TMHUIEeBOM O0€30MacHOCTH, B
Pa3BUTUM MEAMIIMHBI, CO3JIaHUU HOBBIX MAaTEPHAJIOB, HOBBIX UCTOYHUKOB PHEPTUHU, B 00ECIICUYECHUN PAIlMOHATIBEHOIO
MIPUPOJIOTIOIB30BaHusA, B (DOPMUPOBAHUM MHUPOBO33PEHUS] U OOIIEH KYyJbTYphl YEJIOBEKA, a TAaKXKE SKOJOTHUYECKHU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM CPElIE;

OCBOEHHUE CUCTEMBI 3HAHUU, JIEKAIIUX B OCHOBE XUMHUUYECKOIN COCTABIIAIONIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpA:
byHIaMEHTAJIbHBIX MOHATUM, 3aKOHOB U TEOPUN XHMHH, COBPEMEHHBIX MPEACTABICHUM O CTPOECHHUU BEIIECTBA Ha
pPa3HBIX YPOBHSAX — aTOMHOM, MOHHO-MOJICKYJIIPHOM, HaJMOJICKYJISIPHOM, O TEPMOJUHAMUYECKUX U KMHETUUYECKUX
3aKOHOMEPHOCTSIX NPOTEKAHUSI XWMHYECKHUX PEaKIHil, 0 XMMHUYECKOM PABHOBECHUH, PACTBOpPAX M JHUCHEPCHBIX
cucTeMax, 00 OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUUYECKOTO MPOU3BO/ICTBA;

dbopmupoBaHre y 00yJaronuxcsi 0CO3HAHHOTO MMOHUMAaHUs BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX 3HAHUM IS
O0OBSICHEHUS KJIIOUEBBIX HACH U MpOoOJEM COBPEMEHHOW XWMHH, JJisi OOBSICHEHUS] W MPOTHO3UPOBAHUSI SIBJICHUM,
MMEIOIIMX E€CTECTBEHHO-HAYYHYI) TIPUPOJy; TPaMOTHOTO pEHIeHUs MpoOJieM, CBSI3aHHBIX C XUMHUEH,
MIPOTHO3UPOBAHUS, aHAIM3a M OICHKH C IIO3MIMH DSKOJOTHMYECKON Oe30MacHOCTH IIOCICACTBUNM OBITOBOH U
MIPOU3BOJICTBEHHOM JESATEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C XUMHUYECKUM IIPOU3BOJCTBOM, HCIOJIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

yIayOJIeHue TIPEACTaBICHUA O HAyYHBIX METOJaX TIO3HAHUS, HEOOXOMUMBIX JJIsI TMPUOOPETEHUS YMEHUM
OpPUEHTUPOBATHCSA B MHUPE BEHIECTB U OOBSCHCHHS XUMHUYECKHX SBJICHUN, HUMEIIIMX MECTO B MPUPOJE, B
MNPAKTUYECKOU CATEIBHOCTH U OBCEIHEBHOM KU3HU.



B mane peanmzanuu nepBOOYEPEAHBIX BOCHUTATENBHBIX WU Pa3BUBAIOIIMX (YHKIUI LEIOCTHOM CHUCTEMBI CpPETHETO
o0miero oOpa3oBaHUs MPHU U3YUYEHUU MpenMeTa «XUMUs» Ha yriiyOJIEHHOM ypOBHE OCOOYIO aKTyalbHOCTh MPUOOPETAIOT
TaKHe LENH U 33J]a4l, KaK:

e BOCHHUTaHHME YOEKIEHHOCTH B MO3HABAEMOCTHU SIBJIEHUI NMPUPOJbl, YBAXKEHUS K MPOILECCY TBOpYECTBA B 00JIACTH
TEOPETUUECKUX U MNPUKIATHBIX MCCIEIOBAaHUNM B XUMHUH, (OPMHUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIIMM K OOYYEHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIIMTAHUIO Ha OCHOBE
YCBOEHUS O0IIEUETIOBEUECKUX [ICHHOCTEH;

e pa3BUTHE T[IO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydaromuxcs,
dopMupoBaHHE y HUX CO3HATEIBHOTO OTHOIIEHUS K CamMOOOpa3OBaHWIO W HEMPEPHIBHOMY O0Opa30BaHUIO Kak
YCIIOBHUIO YCIIEUTHOW MPO(ECCUOHATBHOW M OOIIECTBEHHOW AESITeNbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (opmupoBaHME YMEHUH M HAaBBIKOB DPAa3yMHOI'O MPUPOJONOIb30BAHUS, PA3BUTHE HKOJIOTMYECKON KYJIbTYpHI,
nproOpeTeHNE ONbITa OOIIECTBEHHO-TIOJIE3HOM SKOIOTMUECKON 1E€ATEIbHOCTH.

OO01iee 4yncao 4acoB, NPELYCMOTPEHHBIX JJI1 U3yYEHUsS XMMUU Ha YIIIyOJIGHHOM YpOBHE CPEJHEro o0Iero oopa3zoBaHus,
coctasisiet 204 yacoB: B 10 kitacce — 136 yaca (4 gaca B Henento), B 11 kimacce — 136 yaca ( yaca B HeZIeNi0).



COAEPXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenMeT 1 3HaUE€HNE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOTOOOpa3HH OpraHNYE€CKUX COETUHEHUI.

DJEKTPOHHOE CTPOEHUE aToMa YIJIepoj/ia: OCHOBHOE M BO30YKIEHHOE COCTOsIHUSA. BajeHTHbIE BO3MOKHOCTH aToMa
yriaepoja. XMMHYECKasl CBA3b B OPraHMYECKUX COEOUHEHUsX. Tumbl ruOpuau3ali aTOMHBIX OpOuTaneil yriepona.
Mexanu3Mbl 00pa30BaHMs KOBAJIEHTHOW CBsI3U (OOMEHHBIA M JOHOPHO-AKUENTOPHBIN). TUIbI MEepeKpbIBAHUS aTOMHBIX
opoburaneil, 6- u n-cBsi3u. OuHapHasi, IBOMHAs U TpoiHas cBsA3b. CrIocOObI pa3pbIBa CBA3EH B MOJEKYJIaX OPraHUYECKUX
BenlecTB. [loHsATHE 0 CBOOOIHOM pajuKaie, Hykieopuie U NeKTpopue.

Teopust cTpoeHust opraHmyeckux coeauHeHnit A.M. bytiiepoBa W COBpEMEHHBIE MPEACTABICHUS O CTPYKTYpE
MOJIEKYJl. 3HAUYE€HHE TEOPUH CTPOEHUS OPraHUYECKUX COCIMHEHUU. MONEKYJspHblE W CTPYKTYpHbIE (HOPMYJIBL.
CrpykTypHble (OpMyJbl pa3IMYHBIX BHIOB: pa3BEPHyTas, COKpauli€éHHas, ckeyeTtHas. M3omepusa. Buabl mzomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHAs. DJIEKTpOoHHbIE 3((EKTHl B MOJIEKYJIaX OpPraHMYECKUX COCIMHEHUI (MHIYKTHUBHBIA U
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kiaccupukauuu opraHuyeckux BemiectB. [loHsTne o ¢QyHKUMOHANBHOW rpymme. ['omomorus.
["'omonoruueckue psasl. Cucremarnueckas HoMeHkiIaTypa opranndeckux coequHenuit (IUPAC) u TpuBuaibHble HA3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHoctn W Kiaccu(uKalysg OpraHudecKuX peakuuid. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE DPEAKIUU B
OPraHUYECKON XUMUHU.

DKCneprUMEHTAIbHbIE METOJbI U3YUYECHHs BELIECTB U MX MPEBpAIICHUI: 03HAaKOMIIEHHE ¢ 00pa3laMu OpraHMYeCKUX
BEILECTB U MaTepuajaMy Ha UX OCHOBE, OTbITHI MO MPEBPANICHUIO OPTaHUYECKUX BEIIECTB NPU HarpeBaHuu (TUIABJICHHE,
oOyTriMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE MOJIEIICH MOJIEKYJT OPraHUYECKUX BEIIECTB.

YriaeBoaopoanl.



Anxanel. ['oMomornyeckuit psin ankaHoB, oOmast ¢opMyna, HOMEHKIATypa M H30MEpHUs. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJT AlIKAHOB, S -THOPHIM3AINS aTOMHBIX OpOHTaneil yrieposa, 6-cBsi3b. Pusmdeckue
CBOMCTBA aJIKaHOB.

XHAMHMYECKHE CBOWMCTBA AJIKAHOB: PEAKIMM 3aMELICHUS, U30MEPHU3aLMH, NETUAPUPOBAHUS, NUKIN3ALNY, [THPOJIN3a,
KpEKUHra, ropenus. lIpencrasiieHne o MEXaHU3ME PEAKLUN PAIUKAIBHOTO 3aMELICHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YeHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIAaTypa U u3oMmepusi. OCOOEHHOCTH CTPOCHUS UM XHMHUYECKUX CBOMCTB
ManbIX (LIMKJIONpONaH, HUKIO0yTaH) U OOBIYHBIX (LUKJIONEHTAH, HUKJIOTeKCaH) HUKI0ANKaHOB. CiocoObl MOyuyeHus: U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Anxensl. ['oMmonornueckuil psin ankeHoB, oOmas (opmyna, HOMEHKIATypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOGHHE MOJICKYI aiKeHOB, SP°-THOPHIM3AIHS ATOMHBIX OpOWTalell yriaepoma, 6- U m-cBsisH. CTPYKTypHas H
reoMeTpuyeckas (Iuc-TpaHc-) u3oMepuss. DPuU3NUECKHME CBOMCTBA QJIKEHOB. XUMHUYECKHE CBOWMCTBA: pEaKIHUH
IIPUCOCAUHEHNs, 3aMEIICHUSA B (-II0JIOKECHUE IIpU JBOWHOW CBSA3M, NOJMMEpU3alMUM U OKucieHus. lIpasuio
MapxkoBHukoBa. KauecTBeHHbIE peakIMi Ha JBOMHYIO CBsA3b. CIIOCOOBI MOTYUYEHHS U IPUMEHEHHUE aJIKEHOB.

Ankanuenbl. Knaccudukanus ankagueHOB (CONPSKEHHBIE, HW30JMPOBAHHBIE, KyMyauposanuvie). OCOOEHHOCTH
AIEKTPOHHOTO CTPOEHHUSI U XMMHUYECKHUX CBOWCTB COIPSDKEHHBIX OUEHOB, 1,2- u 1, 4-ipucoenuuenue. llommmepusanms
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Anxunbl. ['omonormyeckuil psif ajnkWHOB, oOmas ¢GopMylia, HOMEHKIATypa M HU30MepUs. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKUHOB, SP-THOpUIM3allis aTOMHBIX opOuTanel yriaepoaa. duznyeckue cBoiicTBa
ANKAHOB. XHMHUYECKHE CBOWCTBA: PEAKUHUHM IPUCOEAUHEHHUs, AUMEPU3ALMU U TpUMEpU3aUuu, OKUCIeHUsA. KuciotHbie
CBOMCTBa aJKWHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBsi3b. KauecTBeHHbIE peaklMd Ha TPOWHYIO CBs3b. CHocoObI
IIOJIyYEHHUs U IPUMEHEHNE AJIKUHOB.

ApomaTHdecKue YriaeBOJOPOAbl (apeHbl). ['OMONOTMYEeCKUi psii apeHOB, oOmIas QopMyria, HOMEHKIATypa u
u3oMepus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKyJbl OeH3oma. Puiznueckue CBOWCTBA apeHOB.
XUMHUYECKHE CBOMCTBAa OEH301a M €ro rOMOJIOrOB: PEaklWy 3aMelleHUs B OEH30JbHOM KOJIbLIE M YIJIEBOJIOPOIHOM
paaukane, peakuuyd MPUCOEAUHEHHs, OKUCIEHUE ToMoJoroB OeH3ona. [IpeacraBnenne o0 OpUEHTHPYIOLIEM JI€WCTBUU
3aMecTuTeNeld B OCH30JbHOM KOJIbLIE HA MPUMEPE ANKWIBHBIX PaJUKaloB, KapOOKCHIBHOM, TMIPOKCHILHOM, aMUHO- U



HUTPOTPYTIIBI, aTOMOB TaJIoreHOB. OCOOEHHOCTH XMMHUYECKHX CBOWCTB ctupoda. [lomumepusamus ctuposa. CrocoOs
MOJTyYeHUs! U MPUMEHEHHE apOMATUYECKUX YTIECBOIOPOIOB.

[Tpuponusiii ra3. Ilomytabie HedTsanbie Ta3pl. Hedth u e€ mpoucxoxnenue. KaMeHHBIN yroip U MPOAYKTHI €TO0
nepepaboTku. CrocoObl mnepepaboTku HedTU: TEepPeroHka, KPEeKUHI (TEePMUYECKHUM, KaTalUTUYECKUW), pUDOPMUHT,
nuponus. [IponykTel nepepadoTku HedTH, X IPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DJEKTPOHHOE CTPOCHHE TaJOTEHIPOU3BOAHBIX YIIIEBOJOPOI0B. Peakinu 3aMenieHus rajoreHa Ha TupoKCOTPyIIIy,
HUTPOTPYIIITY, ITUAHOTPYIITY, aMUHOTpynmy. [leficTBHe Ha TaJOTeHNPOM3BOJHBIE BOJHOIO M CIHPTOBOTO PacTBOpa
ménoun. B3zaumMonelicTBue NUTraloreHalKaHOB ¢ MarHueM U IUMHKOM. [loHsTHE O MeTalioOpraHMYecKUX COEIMHEHUSIX.
Hcnonp30BaHue rajJoreHIporu3BOAHBIX YTIIEBOIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKHUX BEIIECTB.

OKCTHepUMEHTANIbHBIE METOABbl H3YYCHHMsI BEIIECTB M WX MPEeBpallCHU: Hu3ydyeHHue (U3UIECKHUX CBOWCTB
yIIEBOJIOPOAOB (PacTBOPHUMOCTh), KAaYECTBEHHBIX pEaKIHUW YTIEBOJOPOAOB Pa3IUYHBIX KiaccoB (oOeciBedYMBaHHUE
OpOMHOUM WM HMOIHOW BOBI, pacTBOpa MEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTUJIEHA C aMMHUAYHBIM PacTBOPOM
okcuja cepedpa(l)), kauecTBeHHOE OOHAPYKEHHUE YIIIEpOJia U BOJAOPOa B OPTaHMYECKUX BEIECTBAX, IMOJYyUYCHUE dTHUJICHA
¥ U3y4eHHE €ro CBOWCTB, O3HaKomiieHHEe ¢ KoJutekiusamu «Hedte» m «VYromb», ¢ obpasmaMu miacTMacce, KaydyKoB H
PE3UHBI, MOJICITMPOBAHIE MOJIEKYJT YTJIEBOAOPOIOB M TAJOTCHIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsiopoacoaep:xaiiye opranndeckue coe{nHeHus.

[TpenensHble OAHOATOMHBIE cCIUPTHI. CTpoeHUE MOJIEKYI (Ha MpUMepe MeTaHoja U 3TaHoja). ['omonoruueckuii psn,
obmiast dopmyna, U3oMepusi, HOMEHKJIaTypa W kiaccupukaius. Pu3nyecKkre CBOMCTBA NPENETbHBIX OJHOATOMHBIX
CIUpTOB. BomopoaHbIe CBSA3M MEXKAY MOJIEKYIaMH CIIUPTOB. XUMHUYECKUE CBOMCTBA: PEaKIIMU 3aMEeIeHUs, IeTHApaTaIliH,
OKHCIICHUS, B3aWMOJICHCTBHE C OPraHWUYECKMMH U HEOPraHWYeCKUMH KucioTamu. KadecTBeHHass peakius Ha
OJTHOATOMHBIE crUPTHI. JlelicTBUE 3TaHOJia M METaHoJia Ha OpraHu3M dyesoBeka. CrocoObl MOJIyYeHHS U NPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U n3omepusi. OCoOOeHHOCTH GUBHUECKUX U XUMUYECKUX CBOMCTB.

MHoroaroMHbI€ CIIUPTHI — STUJIICHTIINKOIb U TIUIepuH. OU3NYECKUe U XUMUYECKHE CBOMCTBA: peaKINK 3aMeICHHS,
B3aMMOJICHCTBHE C OPTAHUYSCKUMHU M HEOPTAHUUECKUMHU KUCJIOTaMH, KaueCTBEHHAs Peakils Ha MHOTOAQTOMHBIE CITUPTHI.



[IpencraBieHne o0 MexaHU3ME peakUuid HykJIeouibHOro 3amemieHus. JlelictBue Ha opraHu3Mm 4enoBeka. CrocoOsbl
MOJIYYEHUS] M IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHrne MOJIEKYJIbl, B3aUMHOE BJIMSHHE THAPOKCOTPYNIBI U OEH30JbHOTO siipa. dusnueckue CBOMCTBa
¢denona. OCOOEHHOCTH XUMUYECKUX CBOMCTB eHosa. KauecTBeHHble peakiuu Ha penon. TokcuuHocTh peHona. CriocoOsl
NOJTy4eHUs U IpuMeHeHue Genona. PeHonpopMaabaeruaHas CMOIa.

KapOoHWIbHBIE COEOUHEHUS — albJAETUAbl W KETOHbL. JEKTPOHHOE CTPOEHHE KapOOHWIBHOW TPYMIIBL
["oMonornyeckue psiibl albJeru0B U KETOHOB, obOmias (opmyna, u3oMepuss U HOMEHKIAaTypa. PU3NYECKUE CBOMCTBA
QIBJICTUIOB U KETOHOB. XHMMHYECKHME CBOMCTBA aNbJETMIOB M KETOHOB: pEakUuH IpucoeanHeHus. OKUCIeHUE
aJIbJIETUJI0B, KAUECTBEHHBIE peakuy Ha ajubaeruabl. CiocoObl NOMyYeHUs! U IPUMEHEHHE albJAETUA0B U KETOHOB.

OHOOCHOBHBIE TpeNebHble KApOOHOBBIE KHUCIOTHl. OCOOEHHOCTH CTPOECHHUS MOJIEKYJ KapOOHOBBIX KHCIIOT.
N3omepuss 1 HOMeHKJIaTypa. PU3HUECKHE CBOMCTBA OJHOOCHOBHBIX NpPEAEIbHBIX KapOOHOBBIX KHCIOT. BomopoaHbie
CBSI3M MEX]y MOJIEKyJaMu KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PeaKUus dTepUPUKALINH,
peakuuMu C Yy4YyacTHEM YIVIEBOJAOPOIHOro paaukanga. OCOOEHHOCTH CBOMCTB MypaBbHUHOW KHCIOTHL. lloHstne o
MPOU3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3upax. MHorooOpa3zue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTB
HEMpeAelbHbIX M apOMaTHYEeCKMX KapOOHOBBIX KHCIOT, JAMKAPOOHOBBIX KHUCJIOT, THUAPOKCHKAPOOHOBBIX KHUCIOT.
[IpenacraBuTenu BbICHIMX KapOOHOBBIX KHUCJIOT: CT€APUHOBAs, MAJIbMUTHUHOBAs, OJEMHOBAS, JIUHONE8As, JUHONEHOBAS
KHUCIIOThL. CrIOCOOBI OJIyYEHHS M MPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢gupsl. 'omonoruueckuii ps, odmas Gopmysna, n3oMepusi 1 HOMEHKIIaTypa. OU3NYECKUEe U XUMUYECKHE
CBOWCTBA: TUAPOJIA3 B KUCIION U LIECIIOYHOU CpEJIE.

Kuppl. Crpoenue, (uznyeckue M XUMHUYECKHE CBOMCTBA >KMPOB: THAPOJIMA3 B KHUCIOM M IUEJIOYHOM cpene.
Oco0OEHHOCTH CBOMCTB KUPOB, COACPHKAIIMX OCTATKU HEMPEAEIbHbBIX JKUPHBIX KUCIOT. JKUphI B IpUpoIe.

MBpbLT4 Kak COJM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JeCTBUE.

OOmas xapakrepuctuka yrieBojaoB. Kiaccudukanus yrieBogoB (MOHO-, TU- U TOJUcaxapuabl). MoHOcaxapHIbl:
IJII0KO03a, (PPYKTO3a, TajmakTos3a, pudo3a, Ae30kcuprudo3a. Ou3ndyeckue CBOMCTBA M HaXOXAeHUE B npupoje. PoToCHHTES.
XUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTHEM CIHUPTOBBIX M aJbJETUIHON TPYMI, CIIUPTOBOE U MOJIOYHOKHCIIOE
Opoxxenue. [IpuMeHeHne IITIOKO3bI, €€ 3HaYEHUE B KU3HENEATEIbHOCTH Opranu3Ma. J(ucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BoccranaBnuBarolye 1 HEBOCCTaHABIMBAOIIME ucaxapuabl. ['uaponus aucaxapuaos. HaxoxaeHue B npupoe



u npumeHenue. llommcaxapuapl: Kpaxmai, INIMKOT€H W Lesutrono3a. CTpoeHne MakpOMOJIEKYJl Kpaxmana, MIMKOT€HA U
LEeJUTI0103bl. DU3NYECKUE CBOMCTBA Kpaxmasa U LEJUI0I03bl. XMMUYECKHE CBOMCTBA Kpaxmala: TUAPOJIN3, Ka4eCTBEHHAs
peakuuss ¢ HOAOM. XUMHUYECKHME CBOMCTBA LEJUIOJIO3bl: THUIPOJU3, MOJy4YeHHE 3(PUPOB U003kl [loHsATHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCIEPUMEHTAIIBHBIE METOJIbI U3YUYEHUS BELIECTB U UX MPEBPALICHUI: paCTBOPUMOCTh Pa3jIN4HbIX CIIMPTOB B BOJE,
B3aMMOJICHCTBUE ITAHOJIA C HATPUEM, OKHMCIIEHHE ITWJIOBOTO CHUPTA B AIbACTHJ HA PACKAIEHHOM MEIHOU NPOBOJIOKE,
OKHUCJIEHHE 3THUJIOBOrO CHHUPTAa AUXPOMATOM Kaius (BO3MOYKHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), Kaue€CTBEHHbBIC
peakuuu Ha anpaeruabl (¢ rugpokcugom auammuHcepeOpa(l) um rugpoxcumom wmeau(Il)), peakuus riauuepuHa c
rupokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJEHCTBUE pacTBOpa TJIHOKO3bBI C
runpokcuiom Meau(Il), B3aumoelicTBue Kpaxmalia ¢ HOAOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «CIUPTHL U
(benonb», «KapboHOBBIE KHCTOTHI. CIIOXKHBIE 3(DUPBD».

A3oTcoaepxaliye OpraHnvecKue CoeJUHEeHUs.

AMUHBI — OpraHMYecKrue NpOM3BOJHbIE amMMuaka. Knaccugukanus aMuHOB: anupaTHUYECKue U apoOMaTHUECKUE;
NepBUYHbIE, BTOPUUHbIE U TpeTHuHble. CTpoeHue Mosekys, oOuas Gopmyna, u3oMepus, HOMEHKIaTypa U (pu3ndyeckue
CBOMCTBAa. XHMMHMUYECKOE CBOWMCTBA alu(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMNCTBA, AJIKUJIUPOBAHUE, B3aUMOJICUCTBHUE
IIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONM anKWIIaMMOHMUS.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTndecKoro psaa. CtpoeHne aHwiInHA. B3anMHoe BIMsiHME TPYIIT aTOMOB B
MoJieKysne aHuiInHa. OcOOEHHOCTH XMMHUYECKMX CBOMCTB aHuiuHa. KauecTBeHHble peakiuu Ha aHWIMH. CrocoOsbl
HOJTyYEHUs U IpUMEeHeHe anudaTuiyeckux aMuHoB. [lonydyeHre aHWIMHA U3 HUTPOOEH307a.

Amunokuciotel. Homenkiatrypa u wuzomepusa. OTOenbHbIE NPEACTABUTENN O-aMUHOKHCIIOT: TJIMLWH, AJIAHWH.
duznyeckre CBOMCTBA AMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(POTEpHBIX OPraHUYECKUX COCTMHEHUN,
peakiusi MOJMKOHJEHCAI[MK, 00pa30BaHUE MENTUIAHOW CBs3U. buosnornueckoe 3HaueHHe aMHHOKHUCIOT. CuUHTE3 H
TUAPOIN3 MENTUIOB.

benku kak npupoanHbie oauMepsl. [lepBudHas, BTOpUYHAS U TPETHYHAS CTPYKTypa 0enkoB. XUMHUYECKHUE CBOMCTBA
OEJIKOB: TUPOJIU3, JeHATypallrs, KaueCTBEHHbIC PEaKLIUU Ha OEJKH.



DKCIepUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB M UX MPEBpPAICHUN: pacTBOpeHUE OEIKOB B BOJIE, JICHATYpallUs
OEJIKOB MpU HarpeBaHUH, IIBETHBIC PEAKITUU Ha OCIIKH, peIIeHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMaM «A30TCOepIKaInue
OpraHuYecKue coeuHEeHus» U «Pacno3HaBaHue OpraHMYEeCKUX COCAUHEHUI.

BricokOMOJIEeKYJISIPHBbIE COeINHEHMUSI.

OCHOBHBIE MMOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJMMEPHU3ALINKU, CPEHss MoOJeKyasipHas macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie Martepuanbl. [lmactmacchl  (MONMMATUIICH, TOJUIPONUICH, MOJUBUHWIXJIOPUI, MOJUCTUPOIL,
MOJIMMETUIIMETAKPUJIAT, MOJTUKAPOOHATHI, MOMUATIIICHTepedTanaT). Y Tuau3anus 1 nepepadboTka riacTUKa.

DnacToMephl: HaTypaJlbHBIA Kay4yK, CHHTETUYECKHE Kaydyku (OyTaJMeHOBBIN, XJIOPOMPEHOBBIN, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3unHa.

Bosnokna: HatypaiabHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CUHTETUYECKUE
(KarpoH U JaBCcaH).

[Tonmumepsl crnenuaibHOTO Ha3HaueHus (TedJIOH, KeBjiap, 3JIEKTPONMPOBOSIINE TMOJUMEPHI, OUOpasIaraembie
MOJIUMEPHI).

DKCIEepUMEHTAIbHBIE METOJIbI M3YUYCHHS BEIIECTB M WX MPEBPAILCHUI: 03HAKOMJICHHE ¢ 00pasliaMu MPUPOAHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAacC, KayudyKOB, PEIICHHE DKCIEPUMEHTAIbHBIX 3ajad 1o Teme «Pacro3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MosiekyasipHOi (OpMyIibl OPraHUYECKOr0 COCIMHEHUS 10 MACCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B
€ro COCTaB, HAXOXKJICHUE MOJICKYJISIPHOM (hOPMYJIBI OPTAaHUYECKOT0 COSTMHEHUS 10 Macce (00bEMY) MPOIYKTOB CrOpaHus,
M0 KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/WIJIM WCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU
(bopMyIIbI OPraHUYECKOTO BEIECTBA HA OCHOBE €r0 XUMHUYECKUX CBOMCTB WM CIIOCOOOB TMOYYCHUS, ONPEACIICHUE 0N
BBIX0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHble CBA3H.



Peannsanpss MEXNpPEIMETHBIX CBA3CH NPU HW3YYEHUM OPraHUYecKoM Xxumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3
UCIIOJIb30BAaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX IOHATHUN, TaK W TOHSITHH, MPUHATBIX B OTACNIBHBIX IpPEIMETax
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE IOHATHS: SIBICHHE, HAY4YHbIH (akT, TUIOTE3a, TEOpHs, 3aKOH, aHaJU3, CHHTE3,
KJaccupukanus, HabaoAeHNEe, U3MEPEHHUE, SKCIIEPUMEHT, MOJIENb, MOICIUPOBAHUE.

®dusznka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUYECKHI YPOBEHB, BELIECTBO, TEI0, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BETMUNHBI, AMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: kinerka, opraHusM, 3KocucTema, Ouocdepa, MeTadOJIM3M, HACIEICTBEHHOCTb, AaBTOTPO(HBIA U
reTepoTpo(HbI TUII TUTaHUS, OpOoKEHHE, (POTOCHUHTE3, JbIXaHUE, O€NKH, YIJIEBOJBI, KUPbI, HYKICHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadus: mose3Hble HCKOMAaeMble, TOIUINBO.

TexHomorus: NUIIEBBIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IHTAHUSA, MOIOIIME CPEICTBA, MATEPHUAIBl W3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITTPOI'PAMMBI 110 XUMHWN HA VYIJIVBJIIEHHOM YPOBHE
CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B COOTBETCTBHMU C CHCTEMHO-AEITEIBHOCTHBIM TIOJAXOJAOM B CTPYKTYpE JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS
npeaMera «XUMHUS» Ha ypOBHE CpeaHero oOIiiero oOpa3oBaHMs BBIJEICHBI CIEAYIONIUE COCTABJISIONIME: OCO3HAHME
OOyYaroImMUMHUC POCCUMCKONW TPaKJAHCKOW WICHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U
CaMOOTIPEICIICHUIO; HAIMYME MOTHBAIMU K OOYYEHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYalomuXcsi pyKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TPaBWIAMH U HOPMaMH TOBEJCHUS; HAIMYUE TMPABOCO3HAHMS, DKOJIOTUYECKON KYIbTYPHI;
CIIOCOOHOCTh CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JInyHOCTHBIE pPe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OIbITa MO3HABATEIHLHOU U
MPAKTUYECKOMN JACSITEIIbHOCTH 00YJAIOIINXCS B MPOIECCE peaTu3aiii 00pa30oBaTEIbHON NeATeTLHOCTH.



JInyHOCTHBIE pPe3ybTaThl OCBOCHHUS MpeaMeTa «XUMUsSD» OTpaxaroT c(hOPMUPOBAHHOCTh OMbITA MMO3HABATEILHOU U
MPAKTUIECKON ACSITEIBHOCTH OOYyYaroNuXcsl B MPOIECCe pean3aiii 00pa30BaTeIbHON NEATEILHOCTH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHUS O0YYarOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 0053aHHOCTEH, YBaXKEHHUS K 3aKOHY U IMPABOTIOPSJIKY;

MPECTABICHUS O COLMATIBHBIX HOpMaX M MpaBUiIaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
M03HABATEIbHBIX 3a/7a4, BBITTOJTHCHUN XUMUUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTUX MPH aHAIN3€ Pa3InYHbIX
BUJIOB YUEOHOM JIEATEILHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOT'O OTHONIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBaKCHHS K MPOIIECCY TBOPYECTBA B 00JIACTH TCOPUU U MPAKTUUYECKOTO MPHIIOKESHHUS XMMHUH, OCO3HAHMS TOTO, YTO
JIaHHBIC HAYKH €CTh pe3yJIbTaT JJIMTEIIBbHBIX HAOIIOJCHUHN, KPOMOTIMBBLIX 3KCIICPUMEHTAIBHBIX TMOUCKOB, IMOCTOSHHOTO
Tpyda YYEHBIX U MPAKTUKOB;

WHTEpeca W IMO3HABAaTEJIbHBIX MOTHBOB B IMOJYYEHUH M TOCJIEAYIOUIEM aHajiu3e HHQPOpMaIlud O TMEPEeaOBBIX
JOCTHXKEHUSX COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIICHUBAThH CUTYallUM, CBSI3aHHBIC C XMMUYECKUMU SIBICHUSIMU, U TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3UIMN HPABCTBEHHBIX U MTPABOBBIX HOPM
U ¢ y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHMS IIEHHOCTEN 3JI0POBOTO M Oe30macHOTo o0Opasa >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;



coOmoieHns TpaBwi 0Oe30MacHoro oOpallleHHs C BEIIeCTBAMU B OBITY, MOBCEAHEBHOW JKHU3HHM, B TPYIOBOM
NEeSATEIbHOCTH;

MOHMMAHUSl I[IEHHOCTH TMpPaBW WHIUBHUIYAJIbHOIO M KOJJIEKTUBHOTO O€30MAaCHOTO0 TOBEJICHHUS B CHUTYyallUsX,
YTPOKAIOIIMNX 3J0POBBIO U KU3HU JIOAEH;

OCO3HAHMS MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEeOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONM KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATENbCKONW JAESTEIbHOCTH, OOIIECTBEHHO IMOJIE3HOM!,
TBOPYECKOW U IPYTUX BUAAX JEATEIBHOCTH;

YCTAaHOBKU Ha aKTUBHOE y4aCTHE B PEIICHUM MPAKTHUUYECKHUX 3aJlay COLMAJIbHON HANpaBJIICHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YUYEHHIO Mpodeccuid pa3audyHOro pojia, B TOM YHCIE HAa OCHOBE IMPUMEHEHUS
MPEAMETHBIX 3HAHUI 10 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIBHOW TpaeKTOpuu oOpa3oBaHus, Oyaymed mnpodeccuu u
peanu3aiu COOCTBEHHBIX KMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JI€CO00Pa3HOT0 OTHOIICHHS K IPUPOE KaK UCTOYHHUKY CYIIIECTBOBAHMS KU3HU Ha 3eMIle;

MOHUMAaHUS TI00aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS YKOHOMUYECKHUX MPOIIECCOB HA COCTOSHUE
IIPUPOTHON U COUUAIIBHOW CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOJb30BAHUS JOCTHIKEHUNW XHMHUHU IS PEIICHUS BOIPOCOB PAIMOHAIBHOTO
MPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEINPHUATUSA JIEWCTBHHM, NPUHOCAIIMX BPEJ OKPYKAKIIEH HPUPOIHON Cpelne, YMEHUs MPOTrHO3UPOBATH
HEOJIaronpUsITHBIC YKOJIOTHIECKHE TTOCIICICTBUS MPEANPUHIMAEMBIX JCHCTBUN U MIPEIOTBPAIIATH UX;

HaJIMYUsl Pa3BUTOTO IKOJOTUUECKOTO MBIIIJICHUS, YKOJIOTUUECKOU KYJIbTYpbl, ONbITA ACSITEILHOCTH YKOJIOTMYECKON
HaIpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOW W COIIMAILHOW MPaKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTHBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(D)oOuH;



7) UEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKU;

NOHMMAaHUA CHEIU(PUKA XWMUU KaK HAyKH, OCO3HaHHMA €€ polii B (POPMUPOBAHUHU PAIMOHATBHOTO HAYYHOTO
MBIIUIEHHS], CO3/IaHUU LIEJOCTHOTO MPEJCTaBICHUS OO0 OKPYXKAIOLIEM MHpE KaK O €AMHCTBE IPUPOJBI M YeOBEKa, B
NO3HAHUM NIPUPOAHBIX 3aKOHOMEPHOCTEN U PEIIeHUH NPoOIEM COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsI COBPEMEHHOM IUMBWIM3AIMU: B €€ TyMaHUCTHYECKOH
HAIPaBIEHHOCTU W Ba)KHOW POJIM B CO3JaHUHM HOBOHM 0a3bl MaTepHANbHON KYJIbTYphI, B PEIICHUHU TI00AIBHBIX MPoOIeM
YCTOMYMBOIO PAa3BUTHUSl UYEIOBEUECTBA — CBIPHEBOM, IHEPreTUUYECKOM, MUIIEBOW M SKOJOTMYECKOM Oe301acHOCTH, B
Pa3BUTUH MEAMILIMHBI, 00ECIIEYEHUH YCIIOBUHM YCIEIIHOTO TPYAAa U HKOJOTHYECKHM KOM(POPTHOW KHU3HU KaXKJIO0Tro 4jeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: MOHMMAHHS CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJNb30BaTh MOJyYaeMble 3HAHUA Ui aHalIu3a U OOBSICHEHHMs SIBJICHUW OKPYXAIOLIEro Mupa U
OPOUCXOASAIIUX B HEM H3MEHEHMH, YMEHHUs JejaTb OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE HAy4YHBIX (aKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl PEIIEHUs MPOOJIEM B PEAIbHBIX KU3HEHHBIX
CUTYaLHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K aKTUBHOMY IOJIyYE€HHIO HOBBIX
3HaHUHU IO XMMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMSI NPOrpaMMbl MO XMMHHM Ha YpOBHE CpelHero oOiero oOpa3zoBaHus
BKJIFOYAIOT:

3HaYuMble Ui (OPMHUPOBAHUS MHUPOBO33pEHUS OOYYaAIOLIUXCS MEXKIUCIMUILUIMHAPHBIE —(MEXIpeIMETHbBIE)
OOLIEHAYYHbIE TIOHSTHS, OTPaXKAIOIIME IEeJIOCTHOCTh HAy4YHOM KapTUHBI MUpa MU cHelu(pUKYy METOAOB IO3HAHMS,



UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwusi, BEIIECTBO, SHEPTHS, SBICHUE, MPOIECC, CUCTeMa, HAY4YHbIH (aKT,
MPUHILIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeA0BaHNEe, HAOTIOACHIE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpcajbHble Y4deOHble IeHCTBHUsS (MO3HABaTeNIbHbIE, KOMMYHUKATUBHBIC, PETYJATHUBHBIE), OOECIEUMBAIOIINE
(dopMupoBaHue (PYHKIIMOHATBHON IPaMOTHOCTH U COL[UAJIBHOM KOMITETEHIIUU 00YyYaroINXCs;

CIIOCOOHOCTh O0O0YYaroIMXCsl MCHOJIb30BaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS MU
yYHHUBEpCaJbHbIe yueOHbIE IEUCTBUS B TO3HABATEILHOMN U COITMAIbHOM MPaKTUKE.

MeranpenMeTHbIE  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHUBEPCAIbHBIMH  yYEOHBIMU  I103HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PEryJIATUBHBIMU JECHCTBUAMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBbIe JJOrHYECKHE AeiiCTBUSI:

CaMOCTOSITEIILHO (hOPMYJIMPOBAThH M aKTyaJU3UPOBATh MIPoOIeMy, pacCMaTpruBaTh €€ BCECTOPOHHE;

ONpeAcsATh 1IeJU JACATEIbHOCTH, 3aJaBas NHapaMeTpbl M KPUTEPUH HUX JOCTHKEHHUS, COOTHOCHUTH PE3YJbTAThl
JIeSITEILHOCTH C TIOCTABJICHHBIMHU IIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JJOTUUECKOTO MBIIIJICHUS: BBIJCIATh XapaKTepHbIC MPU3HAKU MMOHSITUI
U YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIIUE MOHSITHUS JJI1 OOBICHEHUS OTIACIBHBIX (DAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHMS M KPUTEPHUH IS KJIacCH(UKAIIUY BEIICCTB 1 XUMUUCCKUX PEAKITHA;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHbBIC, MO AHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSAX, OPMYIUPOBATH BHIBOIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOIIECCE MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJUYECKUE (3HAKOBBIC) MOEIU, TPEOOPa30BLIBATh
MOJICJIbHBIE TIPEACTABIICHUS] — XMMHYECKUN 3HAK (CHMBOJ) DJIEMEHTa, XUMUYecKas (opMyia, YPaBHCHHE XUMHUYECKOU
peakiuu — TMpU PEIICHUM YYeOHBIX IMO3HABATEIBHBIX M NPAKTUUECKUX 3a]ad, MPUMEHSATh Ha3BaHHbIE MOJIEIbHBIC
MIPECTaBIICHUS IS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3yUaeMbIX BEIIECTB U XMMUYECKUX PEaKIUH.

2) 6a3oBbIe HcCIeA0BATEIbCKHUE eiiCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;



dbopMynupoBaTh [EeTM U 33JaYd  WCCJENOBAaHMUS, UCIOJIb30BaTh IIOCTABIEHHBIE M  CaAMOCTOSITENIBHO
chOpMyITUPOBAHHBIC BOMPOCKHI B KAYECTBE HHCTPYMEHTA IMO3HAHKS U OCHOBHI JIJIs1 (JOPMUPOBAHUS THUIIOTE3BI IO MMPOBEPKE
MIPaBUIILHOCTH BBHICKA3bIBAEMBIX CYKJICHHUIA

BIAJCTh HAaBbIKAMU CAMOCTOSITEJIBHOIO  IUJIAHUPOBAaHUS M MPOBEJICHUS  YYCHHUYECKUX  SKCIEPUMEHTOB,
COBEpILIEHCTBOBATh YMEHHUS HAOMIOaTh 3a XOJOM IMpOIEcca, CaMOCTOSATEIBLHO TMPOTHO3UPOBATH €r0 pPe3yJIbTar,
dbopMynupoBath 0000IIEHUS M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJIbTATOB HCCIEIOBAHMS, COCTABIAThH
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;

npUOOpeTaTh OMBIT YYEHUUYECKOW HCCIIENOBATEILCKOM M IMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOUCKY METOJIOB PEUICHUs MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPHUEHTHPOBATLCS B PA3IUYHBIX HCTOYHHMKAX WHMOpMaIruu (HAyIHO-TIOMYJIApHAs JIATepaTypa XHUMHUYECKOTO
coJlep KaHMsi, CIpaBOYHBbIE MOcoOus, pecypchl MHTepHeTa), aHaIu3UpoBaTh MHGOPMAIMIO PA3IMYHBIX BHUJIOB U (PopM
MPEICTABIICHUS], KPUTUUECKH OIIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMyIHpOBaTh 3aIIPOCHl U MPUMEHSTh Pa3IUYHbIE METO/IbI MIPU MOUCKE U 0TOOpe MH(pOpMALIKU, HEOOXOIUMOM ISl
BBITIOJTHCHUS YICOHBIX 3a71a4 ONPEACIEHHOTO THTIA,;

pUOOPETaTh OIBIT MCIOJIb30BaHUS WH(OOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHMA M Pa3IMYHBIX IMOMCKOBBIX
CHUCTEM,;

CaMOCTOATENLHO BBIOMpATh ONTUMANIbHYIO (Dopmy mpencTtaBieHuss uHbopmaru (cxeMbl, rpaduku, JUarpaMmbl,
TaOJHILIbI, PUCYHKH U IPYTHUE);

WCITOJIP30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEJACTBA NpH paboTe C XUMHUYCSCKONH HHQPOpMAIUCH: MPUMEHSTH
MeXIpeaMeTHbIC ((HU3MUEeCKIEe U MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, (POpMYITbI, a00peBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XO0A€C AHaJIora W/ AUCKYCCHH, BBICKA3bIBATH UJCH,
q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA OTHOCUTCIIbHO BBIIIOJTHCHUA HpGIIHO)KeHHOﬁ 3aJdadu,

BBICTYIIaTh C NPE3CHTALMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESITEIbHOCTH, MOJYYEHHBIX CaMOCTOSATEIBHO WU
COBMECTHO CO CBEPCTHHKAMU IPHU BBIIOJHEHUH XHUMHYECKOTO 3KCIIEPUMEHTA, TPAKTUYECKON pabOThl MO HCCIIEIOBAHUIO
CBOMCTB M3y4aeMBbIX BEIIECTB, peaqn3alii y4eOHOTO MpoeKTa, U (JOPMyIHPOBATh BBIBOJBI 110 pPe3yJIbTaTaM MPOBEAEHHBIX
UCCIIEJOBAaHUM MyTEM COTJIACOBAHMSI ITO3UIIUHI B X0/1€ 00CYK/I€HUSI U OOMEHa MHEHUSMHU.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

CaMOCTOATEJIBHO TUIAHUPOBATh U OCYILECTBIATH CBOKO MIO3HABATEIBHYIO ACATENBHOCTD, ONIPEAEIs €€ eI U 3a/1a4H,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpEIjIaraeMblii alrOpuTM ACHCTBUN NPHU BBINOJHEHUU
y4eOHBIX U HCCIENOBATENbCKUX 3a7a4, BHIOMpaTh HanOosee 3(PPEeKTUBHBIA CIOCOO MX pPELIECHUs C YYETOM MOJyUEHHS
HOBBIX 3HAHMI O BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBJISITh CAMOKOHTPOJIb AEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIE pe3ysbTaThl OCBOCHUS MPOTPaMMbI [0 XMMUU Ha YIIIyOJIEHHOM YPOBHE Ha YPOBHE CPEIHEro oOuIero
o0pa30oBaHUs BKIIIOYAIOT cnenuuyeckre s y4eOHOro mpeaMera «XUMHUs HaydHbIe 3HAHUS, YMEHUS M CIHOCOOBI
JEUCTBUI 110 OCBOCHUIO, MHTEPIPETALNU U MPE0OPa30BaHUIO 3HAHUH, BUABI JE€ATEILHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS
U MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYalUsIX, a TAKKE B PEaJbHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C
XUMHEN. B mporpaMmMe no XxuMuM NpeIMETHBIE PE3YyJIbTATHI IIPEACTABIICHBI 110 TOJIaM U3y4ECHUS.

10 KJIACC
[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKass XuMush» OTpaxkaroT:



c(hOpMHPOBAHHOCTH TIPEACTABJIICHUI: O MECTE M 3HAUEHUN OPTaHUYECKONW XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €&
posii B 00ECIICUCHWH YCTOMYHMBOTO PAa3BHUTHs YEIOBEUECTBA B PEIICHUH MPOOJIEM SKOJOTUUYECKOW, SHEPTETHUECKOU H
MUIIEBON O€30MacHOCTH, B Pa3BUTUM MEIWIIMHBI, CO3/IaHUA HOBBIX MAaTEpPUATIOB, HOBBIX HMCTOYHHUKOB DJHEPIUH, B
00eCTIeYeHNH PallMOHAIBHOTO MPUPOIOIIOIB30BaHMs, B (HOPMUPOBAHIHA MUPOBO33PEHHUS W OOIICH KyJIbTYphl YEJIOBEKa, a
TaK)Ke IKOJIOTUICCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IPUPOIHOMN CPEIE;

BIAJICHUE CHCTEMOW XHMMHYCCKUX 3HAHWM, KOTOpas BKJIIOYACT: OCHOBOTIOJATAIONINE TIOHATUS — XUMHYCCKHM
JIIEMEHT, aToM, SAPO W DJICKTPOHHAs 000J0YKa atoMma, S-, P-, d-aToOMHBIE OpOWTAM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUS aTOMa, THOpUAU3AIUs aTOMHBIX OpOUTaliel, MOH, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPHUIIATEIbHOCTD, CTETICHb
OKHUCJICHHSI, XUMUYECKas CBSI3b, MOJIb, MOJISIpHAsh macca, MOJISIPHBIA OOBEM, YIIIEPOAHBIN CKEJeT, (DYHKIIMOHAJbHAS
rpynmna, pajaukai, CTPYKTypHble (opMyibsl (pa3BEPHYTHIE, COKpAIEHHBIE, CKEJICTHBIC), HU30MEpPHUsl CTPYKTYpHas U
MIPOCTPAHCTBEHHAS (TE€OMETpUYECKasi, ONTHYECKas), W30MEpbl, TOMOJOTHYECKHA PsJ, TOMOJIOTH, YTJIIEBOJOPOIHI,
KUCTIOPOJI- ¥ a30TCOJACpXKAIlMe OpraHWMYeCKWe COCIWHEHHUS, MOHOMEp, TOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEMHEHUS; TEOPUH, 3aKOHbI (mepuonuyeckuii 3akoH J[. V. MenpaeneeBa, Teopusi CTPOCHHUS
opranndeckux BemiecTB A. M. ByrtnepoBa, 3aKOH COXpaHEHHS MAacChl BEIECTB, 3aKOH COXPAHEHHUS W MPEBpPAICHUS
DHEPTUU TIPU XUMHYECKUX PEaKIHIX), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3bIK XUMHH, MUPOBO33PCHUYCCKHE 3HAHWMS,
JeKalue B OCHOBE MOHMMAHHS NMPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKHMX SIBJICHHWH; MPEACTaBICHUS O MEXaHHW3Max
XUMUYECKUX PEAKINA, TEPMOAMHAMUYICCKAX W KHHETHYCCKUX 3aKOHOMEPHOCTSAX WX MPOTEKaHUS, O B3aUMHOM BIIMSHHUH
aTOMOB M TpYIIIl aTOMOB B MOJEKyJlax (MHIYKTUBHBIA H Me30MepHbI 3¢ dekThl, opuentantel | u I poma);
(aKTOJIOTUYECKHUE CBEICHHS O CBOMCTBAX, COCTABE, MOJYUYCHUN U 0€301IaCHOM UCIOJIb30BAHUU BAKHEHUIITUX OPTaHMYECKUX
BCIIECTB B OBITY U MPAKTHICCKOUN JCATEIHHOCTH YeJIOBEKA, OOITMX HAYYHBIX MPUHIIUITIAX XUMUYECKOTO MPOU3BO/ICTBA (HA
npuMepe MPOU3BOICTBA METaHOJa, IepepaboTku HeDTH);

c(hOpPMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTepHbIC MPU3HAKK TOHATHH, YCTAHABIMBATH HMX B3aUMOCBS3b,
WCITIOJIb30BATh COOTBETCTBYIOININE MTOHSATHUS ITPU ONMMMCAHUH COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTUHECHHUIA,

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCITOJIP30BaTh XHWMHYECKYIO CHMBOJIUKY JIJII COCTaBIICHHUS MOJICKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX M CKEJIIETHBIX) (POPMYJT OpraHUYECKUX BEIIECTB;



COCTABJISITh YPAaBHEHHSI XMMHYECKUX PEAKIUH W PaCKphIBaTh UX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuui TOCPEICTBOM COCTAaBJIEHUS 3JEKTPOHHOrO OajllaHCa 3THX peakUui, peakuuid HOHHOro oOMeHa IyTEéM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHU;

U3rOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JUIsl WIUTFOCTPALUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO
CTPOEHHUS;

c(OpPMUPOBAHHOCTh YMEHUI: yCTAaHABIUBAThH MIPUHAJICKHOCTh H3yUYEHHBIX OPraHUMYECKUX BEIIECTB 10 UX COCTaBY H
CTPOCHHMIO K OMpEACNEHHOMY KIJIacCy/TpyIIe COCAMHEHMIA, aBaThb UM Ha3BaHMUS MO CHUCTEMAaTUYECKOM HOMEHKIIaType
(IUPAC) u npuBoauTh TpUBHMAJIbHBIE Ha3BaHUS JS OTHEJIBHBIX MNpPEICTAaBUTENIEH OPraHUYECKUX BEUIECTB (ITHUJIEH,
alleTUJICH, TOJIyOJ, TJIMLUEPUH, 3TUJICHIJIINKOJb, (EeHOd, (opMabAerui, aleTalbleru]], alueToH, MypaBbUHas KHCIIOTA,
YKCYCHasl KHCIJIOTa, CTEapUHOBAsi, OJICMHOBAs, MaJIbMUTUHOBAsA KUCJIOTHI, MNIMLIMH, aJJaHWH, MaJIbT03a, PPYyKTO3a, aHUIMH,
JVBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpPMHPOBAHHOCTh YMEHUS OMNPENEIATh BHJI XUMUYECKON CBA3UM B OPraHMYECKUX COEAMHEHUSX (KOBaJEHTHas U
MOHHAas CBSI3b, G- U T-CBA3b, BOJOPOJIHAS CBSA3b);

c(OpPMUPOBAHHOCTH YMEHHS IPUMEHSATH MOJI0KEHUSI TEOPUH CTPOEHUS opraHrueckux Bemects A. M. BytiepoBa s
0OBSCHEHHS 3aBUCHMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOEHUE, (PU3MUECKUE U XMMUYECKHE CBOMCTBA THUIIMYHBIX
MIPEICTaBUTENICH Pa3IMYHbIX KJIACCOB OPraHUYECKHX BEILECTB: aJKAHOB, IMKIIOAIKAHOB, AJIKEHOB, aJKaJUEHOB, AJIKUHOB,
apoOMaTHYECKUX YTJIEBOJOPOJOB, CIUPTOB, alIbJETUI0B, KETOHOB, KapOOHOBBIX KHUCIIOT, MPOCTBIX M CIOXKHBIX 3(UPOB,
KHUPOB, HUITPOCOEANHEHUN U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, M- U MOJIMCAXapHUI0B), UIIIOCTPUPOBATH
IFEHETHUYECKYI0 CBSI3b MEXJAY HUMHU YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHYECKUX PpEAKIHA C HCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c()OPMUPOBAHHOCTh YMEHHS TMOATBEP)KIaTh HA KOHKPETHBIX MpHMeEpax XapakTep 3aBHUCUMOCTH DPEAKIIMOHHOM
CIIOCOOHOCTH OPTaHMYECKHX COCJUHEHHM OT KPaTHOCTU M THUIIa KOBAJEHTHOM CBS3U (G- U M-CBSI3U), B3AaUMHOI'O BIIMSHHUS
aTOMOB U IPYIIIT aTOMOB B MOJIEKYJaX;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIE€BOJIOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CHoCcO0BI €ro nepepaboTKH U MPAKTUYECKOE MPUMEHEHUE MTPOTYKTOB MEPEPadOTKY;



c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMON 3HAHMI O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS — HaOJIOJCHUH,
U3MEPEHUH, MOJICTUPOBAHUY, SKCIIEPUMEHTE (PEATbHOM U MBICICHHOM) M YMEHUS IPUMEHSATDH 3TH 3HAHMUS,

c(OPMUPOBAHHOCTh YMEHUSI MPUMEHITh OCHOBHBIE OMEPALMU MBICIUTEIBHON ACSITENbHOCTH — aHalU3 U CUHTES,
CpaBHEHHE, OOOOLIECHHE, CHUCTEMAaTH3alMI0, BBISBICHHUE INPUYMHHO-CIEACTBEHHBIX CBSI3€d — JUIsl M3Y4YEHHUS CBOMCTB
BELIECTB U XUMUUECKUX PEaKIIN;

c(OPMUPOBAHHOCTh YMEHHI: BBIABISATH B3aWMOCBSI3b XUMHUYECKHX 3HAHUW C TOHATUSMU M MPEACTaBICHUSIMH
JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl 0oJiee OCO3HAHHOTO MOHUMAaHHs CYIIHOCTH MAaTE€pHATIbHOTO €IUHCTBA
MHUpA, HCIOJIb30BATh CUCTEMHBIE 3HAHUS [0 OPraHMYECKOW XUMHUHM Uil OOBSICHEHHS M NPOTHO3UPOBAHMS SIBJICHHIA,
UMEIOLINX €CTECTBEHHO-HAYUHYIO IPUPOAY;

c()OPMUPOBAHHOCTh YMEHUM: POBOJUTH PACUEThI IO XUMUYECKUM (POpMysIaM U YpPaBHEHUSIM XUMHUUYECKUX PEAKIIHM
C UCTOJh30BaHUEM (U3NYECKUX BEIMYHH (Macca, 00BEM Ta30B, KOJIMUYECTBO BEIIECTBA), XapaKTEPHU3YIOMINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI 1O HAXOXKIACHUIO XUMHUECKON (POPMYIIBI BEIIeCTBa 1O U3BECTHHIM MAaCCOBBIM JIOJISIM
XUMHYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpPaHMsl, IIIOTHOCTU Ia3000pa3HbIX BELLECTB;

C()OPMUPOBAHHOCTh YMEHHUN: TPOTHO3UPOBATH, AHAIM3UPOBATH W OLEHMBATb C TO3ULHUI HKOJIOTUYECKOM
0€30MMacHOCTH TIOCTEACTBUS OBITOBOW ¥ MPOW3BOJCTBEHHOW NEATEIHHOCTH 4YEIOBEKa, CBA3aHHON C mepepadoTKoM
BEIIIECTB, MCIOIH30BAaTh MOJYYCHHBIC 3HAHUS JIJISl IPUHATHS TPAMOTHBIX PELICHUI MpoOJeM B CUTYalHsIX, CBSA3aHHBIX C
XUMHEH;

c(OPMUPOBAHHOCTh YMEHUN: CAMOCTOSITEIBHO TUIAHUPOBATh U MPOBOJAUTh XUMUYECKUN IKCIIEPUMEHT (TIOJTyUYeHHE U
U3y4YE€HHE CBOMCTB OpPraHMYECKHUX BEIECTB, KAYEeCTBEHHbIE pEaKUUU YIJEBOAOPOJOB pPAa3jIMYHBIX KJIACCOB H
KHUCTIOPOJICOIEPKAIINX OPTAaHMYECKUX BEIIECTB, PEIICHHE YKCIEPUMEHTAIBHBIX 3a/1a4 10 PaClo3HABAHUIO OPTaHUYECKUX
BEILIECTB) C COOJIOJEHWEM MpaBuil 0Oe€30MacHOro oOpalleHHs € BEHIECTBAMU U JIaDOpaTOPHBIM O0OpPYAOBAHHUEM,
dbopMynIupoBaTh 1eNIb UCCIEAOBAHUS, MIPEACTABIATh B PAa3IMYHON (popMe pe3ysbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U
OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

COOMTIOIaTh TpaBUjIa IKOJIOTUYECKH I1eJIeCO00pa3HOTO TMOBEACHUS B OBITY M TPYAOBOW NEATEIHHOCTH B IIEISAX
COXPAaHEHHUsI CBOETO 310POBbs, OKPYKAIOLIEH IPUPOIHON CPEABI U JOCTUKEHUS €€ YCTOUYUBOIO Pa3BUTHS,



OCO3HABAaTh OMACHOCTh TOKCHUYECKOTO JICVCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHUX BELIECTB,
rnmoHuMasi cmbich nmokaszarens [IJIK;

aHaJIM3UPOBATh 11€7€CO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEHIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0Jb34;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH ICJICHANPABICHHBIN MOUCK XMMHUYECKON WMHGOpPMAIMK B pPa3IUYHBIX
UCTOYHMKAX (Hay4YHas W Yy4deOHO-Hay4dHas JUTeparypa, CpeiAcTBa MaccoBoi wuHbopmaruu, MHTEpHET M 1pyrue),
KPUTUYECKA aHAIM3UPOBATh XUMUYECKYI0 HWH(}OpMmaiuio, mepepadaThiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUH C
MOCTABJICHHON y4eOHOM 3aaueil.



10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM
' EpOrpAMMEL Beero KonTpoabHbie
padoThI
Pa3zgea 1. TeopeTudeckue 0OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeauHeHun A. M. 10
bytneposa
Hroro o pasneny 10
Pa3znea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 9
[UKJIOAJTKAHbBI
59 HenpenenbHble yrneBoaOpOIbl: aTKEHbI, 17
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTHiecKue yriaeBoaopo/abl (apeHbl) 9
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOIOB U HX 4
nepepaboTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOI0OB 5 1
Uroro no pazgeny 44

Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Oenon 14

KapOoHUIIbHBIE COETMHEHUS: AIbJICTUIBI 1
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE 29
s¢upsl. XKupsl

IpakTuyeckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



3.3 VYrneBoabt 11
Wroro no pazueny 54

Paznen 4. A30Tc0;[ep>lcaume OpraHn4eCKue COCINHCHU A

4.1 AMUHBI. AMUHOKUCIOTHL. benku 16
Htoro mo pazneny 16

Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS

5.1 BricokOoMoOEKysIpHbIE COEMHEHUS 12

Htoro no paznemny 12

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
wn Tema ypoka

[IpeameT u 3HaUCHUE OPTraHUYECKON XUMHH,
MPEACTABICHUE O MHOTOOOpa3uu OpraHuICCKUX
COCIMHEHUN

DIIEKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U
BO30YKIEHHOE COCTOSIHUS ). BaeHTHBIC BO3MOKHOCTH
aToma yriepoja

XuMu4deckasi CBSI3b B OPraHUUECKUX COSAUHEHUSX.
MexaHu3mbl 00pa3oBaHuUsI KOBAJIGHTHOM CBSI3H,
CrocoObl pa3pbiBa CBsI3EH

Teopus cTpoeHUsI OpraHUYEeCKUX coequHeHud A. M.
byrneposa

Bunbr uzoMepuu: CTpykTypHas, IpOCTpaHCTBEHHAS.
DneKTpoHHBIE YP(HEKTH B MOJIEKYJIaX OPTaHUYECKUX
COEeTMHEHNN

Buasl nzomepun: cTpykTypHas, IpOCTPAHCTBEHHAS.
DneKTpoHHBIE YPHEKTH B MOJICKYJIaX OPTraHUYECKUX
COeTUHEHNN

[IpencraBnenue o KIacCUPUKAMKA U CUCTEMAaTHIECKAsT

KoanyecTBo 4acosB

Konr
pPoJIb
Bcero HbIE

paodoTt
bl

1

1

1

1

1

1

1

IMpakr
HYeCKHU
e
padot
bl

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl
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10

11

12

13

14

15

16

17

HomeHknarypa (IUPAC) oprannueckux BeniecTs

[IpencraBienue o kinaccupukanu U CUCTEMaTHYECKast
Homenkiarypa (IUPAC) opranndeckux BEIIECTB

Knaccudukanus peakiuii B OpraHn4ecKoil XUMHUH

CucreMmarusanus U 0000IIEHUE 3HAHUN 10 TEME

AJKaHbI: TOMOJIOTHYECKHH psif, o0imas ¢popmyina,
HOMEHKJIaTypa U H30MepHusi, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT

AJKaHbI: TOMOJIOTHYECKHH psifl, 001mas ¢popmyia,
HOMEHKJIaTypa U H30MepHusl, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT

AJKaHBI: TOMOJIOTUUECKHH psiji, o01mas Gopmyna,
HOMEHKJIATypa U H30MEpHs, JJIEKTPOHHOE
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

dusnyueckrue 1 XUMUYECKHE CBOMCTBA aIKaHOB

Haxoxnenue ankaHos B npupoze. CriocoObt
MOJTYYCHUS U IPUMEHEHUE aTKaHOB

Huknoankansl: oomas Gpopmyina, HOMEHKIATypa U
U30MEepHsi, 0COOEHHOCTH CTPOEHHS U XUMHUYECKUX
CBOWCTB, CITOCOOBI MOJTy4EHUs U IPUMEHEHNE

Huknoankansl: oomas Gpopmyna, HOMEHKIATypa U
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19

20

21

22

23

24

H30MCpu, 0COOEHHOCTHU CTPOCHUA U XUMUUCCKHX
CBOﬁCTB, CIIOCOOBI IMOJIYYE€HUA U IPUMCHCHHUE

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE
MOJICKYJISIPHOW (POPMYJITBI OPTAaHHYECKOTO BEIIECTBA IO
MAaCCOBBIM AOJIAM aTOMOB 3JICMCHTOB, BXOAAIIIHUX B €T0
coctaB. CrucreMaru3aius 1 0000IICHIE 3HAHUH 10
TeMe

Pemenue pacuéTHBIX 33729 Ha ONPEICIICHIE
MOJICKYJISIPHOUW (POPMYJITBI OPTAaHHYECKOTO BEIIECTBA T10
MAaCCOBBIM AOJISAM aTOMOB 3JICMCHTOB, BXOAAIIIUX B €I'0
cocraB. Cucremarusanus 1 0000IIeHe 3HAHUHA 10
TEME

AJKEHBI: TOMOJIOTHYECKHH psifl, 001mas ¢popmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE
cTpoeHue Mosekya. CTpyKTypHasi ¥ [IC-TpaHC-
MU30MEpHs aJTKEHOB

AJKeHBI: TOMOJIOTHYECKH psif, ob01as ¢popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHue Mosekya. CTpyKTypHasi ¥ [IC-TpaHC-
M30MEpHs aJTKEHOB

dusnuecKkue 1 XUMUIECKHE CBOMCTBA AJIKEHOB.
IIpaBuiio MapkoBHUKOBa

dusnuecKue 1 XUMUIECKUE CBOMCTBA AJIKEHOB.
IIpaBuno MapkoBHHKOBa

CrniocoOblI MostydeHus U NpUMEHEHUE aJIKeHOB
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36

[IpakTuueckas padora Ne 1 mo teme "llonyuenue
ATUJICHA U U3YYEHUE €r0 CBOUCTB"

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE
MOJIEKYJISIPHON (hOPMYJIbl OPraHUYECKOr0 BELIECTBA

AnkaznueHsl: CONpsKEHHbIE, U30JIMPOBAaHHBIE,
KyMmyiupoBaHHbIe. OCOOEHHOCTH 3JEKTPOHHOTO
CTpOCHUS

XHUMHUYECKHE CBOMCTBA COHpSDKéHHHX JUCHOB

CriocoOsbl MOJIy4CHHA U IPUMCHCHUC aJIKAAUCHOB

AJKWHBI: TOMOJIOTUYECKHH psl, oOmas hopmyia,
HOMEHKJIaTypa, IEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYII, PU3NIECKHE CBOHCTBA

XMUMHYECKHE CBOMCTBA AJIKNHOB

KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b

CnocoObl MOJIy4YCHHA U MPUMCHCHUC aJIKUHOB

Pemenue 3anau: pacy€rsl O ypaBHEHUIO XMMHUECKON
peakuuu

Pemenue 3anau: pacy€Tsl O ypaBHEHUIO XUMHUECKON
peakuuu

Cucremarusanus U 0000IIEHUE 3HAHUN IO TEME
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ApeHBI: TOMOJIOTHYECKUH psill, o0mias popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJICKYJ OSH30J1a ¥ TOIY0JIa, UX
¢du3nueckue cBOMCTBa

ApeHbl: rOMOJIOTHYECKUH psif, oOmias popmyia,
HOMEHKJIATypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI OEH301a U TOIyoJa, UX
¢duznueckue cBoicTBa

XHUMHUYECKHE CBOMCTBA APCHOB: pCaKIIUH 3aMCIHICHUA

XHUMHUYECKHE CBOMCTBA dAPCHOB: pCaKIIUH
MMPUCOCAUHECHUS, OKHCICHUEC IT'OMOJIOTOB OeH3011a

Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA

Pemienne pacu€THBIX 3a/1a4 Ha OTNIPEACIICHNE
MOJIEKYJIIPHOM (hOPMYITBI OPraHUYECKOTO BEIIECTBA

CnocoObl MOJIY4YCHHA U IPUMCHCHUC apCHOB

I'eHeTHuecKas CBsI3b MEKAY Pa3IMUHBIMU KJIACCAMH
YTJIEBOJIOPO/IOB

Pacuérbl 0 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.
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Cucremarusanus U 0000IEHUE 3HAHUN 10 TEME

[Tpupoansrtii ra3. [lomyTHbie HEPTIHBIC Ta3bI

KaMeHHBI# yroib U MpOayKTHI €ro nepepadoTKu

Hedth 1 ciocoOs! e€ nepepadotku. [Ipumenenune
IPOJYKTOB NepepadboTKu HepTH

I'eneTnyeckas cBA3L MCXKAY pa3JIMYHbIMU KJIaCCaMH
YTJIEBOAOPOIOB

["anoreHONpPOM3BOHBIC YTICBOIOPOIOB: ICKTPOHHOE
CTPOCHUE; PEaKIUH 3aMEIIICHHUS TaloreHa

JericTBue mienouei Ha TaJIOreHIPOU3BOIHBIE.
B3anMoelicTBue qurajioreHajaKkaHoB ¢ MarHueM U
[IUHKOM

CuctemaTtuzanus 1 0000IIeHNE 3HAHHUH 110 Pa3Iery
"Vranesonopoast"

Cucremaru3zanus 1 00001IeHNE 3HAHUHN 110 pa3aeny
"Vranesonopoast"

KonTtponbHas padora no teme "YrieBo1opoisr"
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IIpenenbHble OMHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKU I
psn, obmias hopmysia, CTpOSHUE MOJICKYJI, H30MEpHs,
HOMEHKJIaTypa, Kiaccudukanms, puznueckue
CBOMCTBaA

IIpenenbHble OMHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUI
psn, odmas opMyIia, CTpOSHHE MOJICKYJI, U30MEpHS,
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckue
CBOMCTBa

XUMHYECKUE CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoObI mosTydeHus 1 IPUMEHEHNE OJHOATOMHBIX
CIIUPTOB

ITpocthie 3¢upbl: HOMEHKIATYpa U U30MEPHUS,
0COOEHHOCTH (PU3MUECKUX U XUMHUUECKUX CBOMCTB

ITpocthie 3¢upbl: HOMEHKIATYpa U U30MEPHUS,
0COOEHHOCTH (PU3MUECKUX U XUMHUUECKUX CBOMCTB

MHOroaTroMHbIE CHUPTHI: ITUICHTIIUKOIb U TIULEPHH,
ux (pusmveckure U XMMHUYECKHEe CBOICTBa

MHOroaTroMHbIE CHUPTHI: ITUIEHTIUKOIb U TIULEPHH,
ux (pusmveckre U XMMHUYECKHEe CBOICTBa

CnocoObl MMOJIYy4CHHA U MPUMCHCHUC MHOT'OAaTOMHBIX
CIIUPTOB
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@DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE CBOMCTBA.

TokcudHOCTH eHoIa

XuMmHudeckue cBoicTBa (heHoma

CrniocoOblI noy4eHus U npuMeHenue ¢pexomna

[IpakTuyeckas padora Ne 2. Pemenue
AKCIIEPUMEHTAJIbHBIX 334a4 1o Teme "CrnupTsl U
¢deHnomnsr"

Cucremarusanus 1 0000IIIeHIE 3HAHUHN 110 TEME

ATNbIeruibl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHHUE
KapOOHUJIBHOM TPYIIIbI; TOMOJIOTUYECKUE PAIBI,
obmas popmyia, u3oMepusi 1 HOMEHKIIATypa
AnbAerubpl U KETOHBI: JIEKTPOHHOE CTPOCHUE
KapOOHUJIBHOMN TPYIIIIbI; TOMOJIOTUYECKUE PATIBI,
obmas popmyia, u3oMepusi 1 HOMEHKIIATypa

AJIBI[CFI/II[LI 1 KCTOHBI: (1)I/I3I/I‘-IGCKI/IC CBOﬁCTBa;
pCaknu NpuCOCIANHCHUA

AJIBI[CFI/II[LI 1 KCTOHBI: (1)I/I3I/I‘-IGCKI/IC CBOﬁCTBa;
pCaknu NpuCOCIANHCHUA

Peakiuu okucCiIeHUS M KQUECTBEHHbBIE PEAKIIUN
albIETHUI0B U KETOHOB
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Crioco0bI MOTy4eHUs albJICTHI0B U KETOHOB

OnHOOCHOBHEIE MpeAebHBIC KAPOOHOBBIC KUCIIOTHI,
OCOOCHHOCTH CTPOCHHUS UX MOJICKYJI

H3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, UX
buznueckue cBoiicTa

XUMHUYECKUE CBOWCTBA MPEACTBHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

XUMHUYECKUE CBOMCTBA MPEAEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

Oco0OeHHOCTH CBOICTB MypaBbHUHON KUCIIOTHI.
MHoroo0pa3ue KapOOHOBBIX KUCIOT

Oco0eHHOCTH CBOWCTB MYPaBbUHOM KHCIIOTHI.
MHoroo0pa3ue KapOOHOBBIX KUCIOT

Oco0OeHHOCTH CBOICTB: HETIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu
BBICHIMX KapOOHOBBIX KHCIOT

Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX U
apOMaTHYECKNX KapOOHOBBIX, TUKAPOOHOBHIX,
TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu

BBICHINX Kap6OHOBLIX KHUCJIOT

OCO0EeHHOCTH CBOWCTB: HEMIPEIEIbHBIX U
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apoOMaTHUYECKHX KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKApOOHOBBIX KUCIOT. [IpencraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

ITonsarue o IMPOU3BOAHBIX Kap60HOBBIX KHUCJIOT

Crioco0bI nostyueHus 1 IPUMEHEHNE KapOOHOBBIX
KHCJIOT

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PsiT, 00IIast
dbopMmyna, u3omMepusi U HOMEHKIIaTypa

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUN psifl, oO1ast
dbopMmyna, u3omMepusi U HOMEHKIIaTypa

dusnyeckue 1 XUMUUECKHE CBOMCTBA 2(PUPOB

dusnyeckue 1 XUMUUECKHE CBOMCTBA 2(PUPOB

Pemenne pacuéTHbIX 3a7a4: M0 YpaBHEHHUIO
XUMHUYECKON peaKIliu, Ha OTNpe/IeIICHIE
MOJIEKYJISIPHOUN (POPMYJITBI OPTaHHUECKOTO BEIIECTBA
[Ipaktuueckas padota Ne 3. Pemenne

IKCIIEPUMEHTAIBHBIX 33/1a4 110 Teme "KapOoHoBbIe
KucnoThl. ClioxkHbIe H3PUpHI"

XKupsr: crpoeHne, GU3NIECKAE U XUMHYECKHE
cBOiicTBa (rUIPOIU3)
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Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX OCTATKU
HEIpPEACIbHBIX )KUPHBIX KUCIOT. JKupsl B ipupoe

MpbL1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
Morotee neiictue. [ToHsITHE O CHHTETHYECKUX
Mmoromux cpencrax (CMC)

I'enernueckas cBsA3b yIriIeBOJOPOAOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX BELIECTB

Pacuértrl no YpaBHCHHUAM XUMUYCCKUX peaKuHﬁ

Cucremarusanus 1 0000IIIeHIE 3HAHUHN 110 TEME

OO01mas XxapakTepuCTHKa YTIIEBOJAOB U KIacCHU(PUKAIUS
YTJIEBOJIOB (MOHO-, JIU- ¥ TIOJIUCAXAPH/IbI)

Momnocaxapusl: GU3NUECKHE CBOMCTBA M HAXOXKICHUE

B IIPUPO/IC

[Ipumenenue rioko3sbl, €€ 3HaUeHUE B
KU3HEJEATEIIbHOCTH OpraHu3Ma

HpI/IMeHCHI/IC TJIFOKO3H5I, e€ 3HaUCHUE B
KUBHCACATCIIBHOCTH OpraHnu3mMa

Jucaxapuapl: caxapos3a, MajabTO3a U JIAKTO34.
HaxoxieHne B mpupoie 1 IpUMEHEHNE AUCaxapruI0B
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Jucaxapunabl: caxapo3a, MaJIbT03a U JIAKTO34.
Haxoxnenue B npupoie ¥ IpUMEHEHNE JUCaXapui0B

[Monucaxapupl: CTPOCHUE MAKPOMOJICKYI,
du3nUecKre U XUMUYECKHE CBOWCTBA, TPUMEHEHHE

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX

Pemenne PACUCTHBIX 3aaa4 Ha OIMMPCACIICHUC JOJIN
BbIXOJa IMPOAYKTA pCaAKIUN OT TCOPCTUICCKHU
BO3MOXHOTI'O

Cucrematu3zanus u 0000IIeHHE 3HAHUI TI0 pa3aeny

Konrtponsnas pabora no reme "Kuciopozacoaepxarue
OpraHUYecKHue coequHeHns"

AMUHBIL: KTaccupUKaIys, CTPOCHUE MOJIEKYJI, 00IIas
dbopmyna, u3omMepusi, HOMEHKIATypa U (pu3ndeckue
CBOMCTBA

XuMHUYecKue CBOMCTBA amnupaTUIECKUX aMUHOB

XuMHUYecKue CBOMCTBA amnupaTUIECKUX aMUHOB

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA
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Crioco0bI nostyueHus 1 IpUMEHEHNE amupaTHYeCKIX
aMHHOB

AMMHOKHCIIOTHI: HOMCHKJIaTypa U U30MECPUs,
(1)I/I3I/ILI€CKI/IC CBOICTBA. OT,Z[GJ'IBHBIC mpeaACTaBUTCIN O~
AMHMHOKHUCIIOT

AMUHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpUs,
¢u3nueckue cpoicTBa. OTHeNbHbIE IPEJCTABUTEINN 0L
aMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAaYCHNE aMUHOKUCTOT. CHHTE3 U
TUJIPOJIN3 NIENTUA0B

XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT, UX

OMOJIOrMYeCKOe 3HAUCHHE aMUHOKUCIIOT. CHHTE3 U
TUAPOJINU3 IETITUAOB

benku kak npupoiHbIe NOJIMMEPBI; CTPYKTYphI OEJIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

A3oTcoaepikalne reTeponUKINIeCKHe COeTUNHEHUS.
HykJieMHOBBIE KUCIIOTHI: COCTaB, CTPOCHUE H
Ouosoruyeckas poib

A3oTcoaepikaine reTeponUKINIeCKHe COeTUNHEHUS.
HykIieMHOBBIE KUCIIOTHI: COCTaB, CTPOCHHUE U
Ouosoruyeckas poiib

[IpakTuueckas padora Ne 4. Pemenue
AKCIEPUMEHTAIBHBIX 33a4 10 TEME
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"A3oTcoepKalue OpraHnyecKue coequHeHus"

[TpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme "Pacnio3naBanue
OpraHMYECKUX COCAUHEHUN"

KoHTpoinbHas pabota o Teme "A30Tcoaepkaniye
OpPraHUYeCKHE COCTUHEHUS"

OCHOBHBIE TTIOHATHS XUMHUHU BBICOKOMOIJICKYJIIPHBIX
COGI{I/IHGHI/Iﬁ N MCTOABI UX CUHTE3a —II0JIMMEPHU3al
" IMOJIMKOHACHCA U

OCHOBHBIE TTIOHATHS XUMHUHU BBICOKOMOIJICKYJIIPHBIX
COC,I[I/IHGHI/Iﬁ U MCTOAbI X CUHTC3a —II0JIMMCpU3allusd
U IIOJIMKOHACHCA U

[Inactmaccel. YTunuszanus u nepepadoTka MjaacThKa

DnacToMepbl: HaTypaJIbHbI CHHTETUYECKUE KayUyKH.
Pesnna

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnenuanbHOTO
Ha3HAYECHHUS

BomnokHna: HaTypaJIbHbIC, HCKYCCTBCHHBLIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI CII€IuaJIbHOI'O
Ha3HAa4YCHUA

[IpakTuueckas padora Ne 6. Pemenue
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe "Pacrno3HaBanue
IJIACTMAacC ¥ BOJIOKOH"

O06o0mIeHne U cucTeMaTu3aIus H3y4eHHOTO
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MaTepuaia 1o reMe "BbICOKOMOJIEKYIISIpHbIE
coenuHeHus"

O060011eHNEe ¥ CUCTEeMATU3AIMS U3YYEHHOTO

134 MaTepuaia 1o reMe "BbICOKOMOJIEKYIIsIpHbIE
coequHeHusa"

135 Cucremarusanus 1 0000IeHNE 3HAHUI IO TEME

136 Cucremaruzanus 1 0000IIIeHIE 3HAHUHN 110 TEME

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136
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YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

» Xumus, 11 xnacc/ Ilyzakos C.A., Mamnauna H.B., [TorikoB B.A., AkiinonepHoe obmectBo «M3maTeascTBo
«IIpocaernienue»

Xumus, 11 knace/I'abpuensn O.C., OctpoymoB WU.I'., uznarensctBo MueMosnuna

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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