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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUI «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHUH, K OIPENEICHUIO OO0IIei
CTpaTeruy OOy4eHUs, BOCIIUTAHUS U Pa3BUTH OOYUYAIOMIMXCS CPEACTBAMH y4eOHOTO MpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIIM KOHLENITYalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH LEJeH, COJIep)KaHMs, pPe3yJbTaToB OOyuYeHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHUKaMu  001Ieo0pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
4eJoBEeKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oopa3zoBaHne 00y4aroOLMXCsl HA YPOBHE CPEAHEr0
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C Y4YETOM CHElU(HUKA HAYKH XHMHUH, €&
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyJIbTypbl. OHa BHOCHT CBOM BKJIaj B
(dopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIUIEHHS, B CO3JaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy:KarolleM MUpe KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHas XMMHs Kak HayKa CO3MJaTelibHas, KaKk HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTUUEcKOi, MNHUIIEBOM, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHMM ¢ OONMMHU IEISIMH W TMPUHIUIAMH CPEIHEro o0imero oOpa3oBaHHS
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromIMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHUYECKMX OPHUEHTHPOB, YCIEUIHOIO BKJIOYEHHUS B JKHU3Hb COILIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.



CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» 1 «O01as 1 HeOpraHMYECcKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HaHWHN W3 00IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Oprannueckas xumus» u «OO0mast 1 HeopraHuuecKas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Marepuaia M OOyCJIOBJIEHAa HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUUYECKON TEOPUM CTPOEHHS OPraHMYECKUX COEIUHEHHI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JIEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BEIIECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEIWHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOMIEr0 OOpa3oBaHMS TEOPETUYECKUH MaTepual M
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XMMHUs» OOyUaIOIIMMCS MPEIOCTaBIIEeTCs BOZMOKHOCTh OCO3HATh
3Hau€HUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJOJIOTMYECKUX MO3UIIM,
Iy0Ke TOHATh WCTOPUYECKOE HM3MEHEHHe (YHKIUH 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
INPUMEHEHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIHTAHUIO YBa)KEHUS K IpoOIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHSTH €€ JUIsl TOMOJHEeHUs 3HAHUM, pelIeHus
MHTEJJIEKTYyalIbHBIX U 3KCIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1enom coaepkaHue
yueOHOro nmpeaMera « XUMHs JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI ISl MIOHUMAaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (pakTaMH M TEOPETHUECKHMH MPEANOChUIKAMU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MpOoOJieM, a TakkKe MpobiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAIIOB.

B mnumane pemenus 3amad  BOCIMTAHUSA, Pa3BUTHS M COLMAIU3ALUU  O0YyYaroIIMXCS
INPUHATBIE MPOrpPaMMOM IO XMMHH MOJAXOJbl K ONPENEICHUIO COIAEPKAHMS M TOCTPOECHUS
npeaMera IpeaycMaTpuBaoT (OpMHUPOBaHUE YHHBEPCAIBHBIX YYEOHBIX NCHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PELICHUs PpoOeM, MOUCKa, aHau3a U



00paboTkn wHMOpMAIMK, HEOOXOAUMBIX I TPUOOPETEHUs OmbITa MPAKTHUYECKOW U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MMO3HAHUU XUMUHU.

B npaktuke nmpenoiaBaHus XUMHUH KaK Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpPOBHE cpeaHero obmero oOpa3oBaHHs, T@PH  ONpPENEICHUHU  COJEp:KaTeIbHON
XapaKTePUCTUKU IIeJie M3y4YeHHUs MpeAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTHU
TPaIULIMOHHO Tpu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCIILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOW KyNbTyphl. C METOIWYECKOM TOYKM 3pEHUs TaKOoW MOAXO0A K
OTIpe/ICNICHUIO 1eJIel N3YUYEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH HM3y4YeHHUS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsIFOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstolIei
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBIC MOHSTHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX 00O0OIEHUN MHUPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklnid, HEOOXOMUMBIX JUIsl IPHOOPETESHUSI YMEHUN OPUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XUMHUYCCKHUX SBJICHUH, IMCIOIIUX MECTO B NMPUPOJEC, B MPAKTUUCCKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHM U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atam, comepikarenbHas XapaKTepPUCTHUKA IENieH U 3a7ad U3YYCHHS MPEIMETa B
mporpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obOpaszoBanus. CeroiHs B MPENoOJaBaHUU XUMHUHU B OOJbIIeH
CTCTICHH OTAAETCA TPEANOYTCHUE MPAKTUYCCKOW KOMITOHCHTE COJEpKaHUs OOydYeHUs,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBINYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW T'PAaMOTHOCTHIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU ISl pelICHUS
MPAKTUYECKHX 3a7ad.

B cBs3u ¢ 3TUM TpH W3YYCHHH TpeaMera «XHMHS» JIOMUHHUPYIOIIEe 3HAUYCHUC
nproOpeTaloT TaKKe IEeNU U 33]]a9H, KaK:

ajganTanus OOydJaromMxcs K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHHE UHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITCIbHOMY TPHHSTHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIUSIX, CBA3aHHBIX C BEIICCTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHA),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHHUE TSl PA3IUYHBIX BUIOB JEATEIBHOCTH: PEIICHUs PoOIeM,
MOMCKA, aHanmm3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX ISl TPUOOPETEHUS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe JI OLIEHKH C
MO3UIUI IKOJIIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEy;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOSATEIbHO MpPHOOpPETaTh HOBBIC 3HAHUSA 10 XHUMHH B
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COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HayYHO-TIOMYJISPHOU HH(DOPMAIIMA XUMHUYIECKOTO
COJIEpIKaHuUs;

dbopMupoBaHUe U pa3BUTHE y O0YUYaAIOLIUXCSA ACCOIMATUBHOIO U JIOTHYECKOTO MBIIICHUS,
HAOJIOIATEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCTIIUTaHHE Yy OOydYaromuxcs yOekKIEHHOCTH B TYMaHUCTHYECKOH HANpPaBICHHOCTU
XUMHUHM, €€ BaXHOW pONM B  pelIeHUH TJI00albHBIX  MPOOJNEM  pallOHAIbHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKUX PECYpPCOB M COXpPaHEHUs MPHPOJHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHOIIECHUS K MPUPOJE U CBOEMY
37I0POBBIO, a TAK)KE MPUOOPETEHHSI OIBITA MCIIOIH30BAHUS MOJYUYCHHBIX 3HAHUW JUJIST TIPUHSTHUS
IPaMOTHBIX PEIICHUN B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSMHU.

B yueOHOM m1ane cpeanero oOuiero oOpa3oBaHHs mpeaMeT «Xumus» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeAMETHOM o0nacTu « EcTecTBeHHO-HAayYHBIC TTPEAMETHD».

OO0riee 4nCIIO YacoB, OTBEACHHBIX ISl U3YyUYEHUS XMUMHUHU, Ha 0a30BOM ypOBHE CPEIHETO
obrrero obpazoBanus, coctanisgeT 68 yacos: B 10 kimacce — 34 gaca (1 yac B HEAEIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe TNONOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHM4eCKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEJIMHEHMM (CUcTeMaTHuyecKas) M TpHUBHMAJIbHbIC HAa3BaHMA BAKHEMIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCepUMEHTAJIbHbIE METOJIbl M3YUYEHMsI BELIECTB U MX MPEBpAICHUN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPAILECHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUHM (IUIaBJICHUE, OOyTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOPEHNs1), HaX0XKJICHUE B IPUPOJE, OTYUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
NPEJICTaBUTENIN QJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MetmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIEH —
IPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XUMUYECKHUEe CBOICTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJY4YEHHE W TpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IprpoaHbIil ra3 u nomnyTHble HETIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MPOIYKTHI €10 NepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YCHHs BELICCTB M MX NPEBPALCHUN: O3HAKOMIICHHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsbl, kojutekuuu «HedTs» u «Yroms», MoaenpoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE NPAKTHUYECKOW pPaOOTHI:
M0JIy4Y€HHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kanue opranuueckue coeAHHeHHs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHre. BogopoiHble cBsI3U MEXAy MOJIEKYJaMHu COUPTOB. JlelficTBHE METaHOIA U 3TaHOJIA
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOTOaTOMHBIE cHUpThI). JleficTBUEe Ha opraHu3Mm uesnoBeka. [IpumeHeHue riauuepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMICTBa (peaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHMs, KAayeCTBEHHBIE DPEaKLUu),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoIydeHue M npuMmeHeHue. CreapuHoOBas U OJIEMHOBAs KHUCJIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupoB. buonorundeckas poib KUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoicTBa (B3ammojeiicTBie ¢ ruapokcuaom Mmeau(ll), okucneHrme aMMHAa4YHBIM PaCcTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAxXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJILHBIE METOABl M3YUYEHMs BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKHCIeHHE 3TaHoja okcujaoMm menu(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmaja C HOJOM), MpPOBEAECHUE IPAKTHUYECKOW paboThl: CBONCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATYpaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIIBITOB: J€HATypalus OCJKOB IpU HarpeBaHHM, ILBETHBIC
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIHS U ITOJIMKOHCHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbI M3YUYEHUsI BEIIECTB M UX MpEBpalllEeHU: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3€ NMpU U3ydeHUM opranumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC MOHATHS: SIBIEHHE, HAy4yHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOIIUBO, PECYPCHI.

TexHosorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI I10 XUMUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHMS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS TpeAMeTa «XHMHUS» Ha YpOBHE CpEIHEro o0mero oOpa3oBaHUS
BBIJICJICHBI CIIEAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TMPaBOCO3HAHMS JKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHsS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHON M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS NpeaMeTa «XUMHUS» OTPaXKaroT c(OPMHPOBAHHOCTH
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYydalolmMXCsl M0 pealn3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HAHMsI 00YYAIOIUMHKCS CBOMX KOHCTHUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, yBaKEHHS K
3aKOHY U MPABOTOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
pelIeHnH yueOHBIX U IMO3HABATENbHbIX 33/1a4, BHINTOJTHEHUH XUMHUECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY H apTyMEHTBI IPYTHUX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB yUEOHOH NeATEIBbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIIECHUS K HCTOPUYECKOMY M HAay4YHOMY HACJIEIUIO OTEUECTBEHHOMN
XUMHU;

YBaKEHHUsS K Ipoleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOIO NMPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,

KPOMOTJIMUBLIX 9KCIICPUMCHTAJILHBIX ITOMCKOB, IIOCTOAHHOI'O TPy da y‘IéHBIX H IPAKTUKOB;
9



UHTEpeca M TI03HABaTEeJIbHBIX MOTHMBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHajJu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHBIE C XHUMUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYNKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOrO M 0e30macHoro o0pas3a KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOrofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
KU3HHU U B TPYIOBOH JIEATEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aIKOTOJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEIOBATEIbCKONW JESATEIbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIIEHWU MPaKTUYECKUX 3a/4ad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBa)XEHHUs K TPYLy, JIOJSM Tpyia U pe3yIbTaTaM TPYJIOBOM AESTEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCITUTAHUS

9KOJIOTHYECKHU 1[eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiI¢;

MOHUMAaHMA TJI00aJTBHOTO XapaKTepa HKOJOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
PalMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUH, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOIMYECKUE MOCIEACTBUS MPeIIPUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KyJbTYphl, OIBITA
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HANpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHU I aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOuH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;
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NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JJsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIIEeBOM U HKOJIOTMYECKOH Oe30IacHOCTH, B pPa3BUTHM MEAULUHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS Ul peleHus mpolieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pa3nyHbIX cdepax MNpodeccuoHaNbHON
JIEATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06yqa101111/1xcs[ MCKIUCHUITIIMHAPHBIC
(MeXTmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOU KapTUHBI MUpA
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

VHUBEpcaJbHble  yueOHbIE  JEeHCTBUS (To3HaBaTeNbHbIE, KOMMYHHUKATHBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOMIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAlbHbIE Yy4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMH JIEHCTBUSMHU.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE 1€ CTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh U aAKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,

COOTHOCHUTD PC3YJIbTAThHI ACATCIBHOCTHU C IMOCTABJICHHBIMHU LICIISIMU,
11



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KIIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PAacCMaTPUBAEMBIX SIBJICHUAX, (POPMyIHUpOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3YEeMble B XUMUM CUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHAYecKass (GOpMysa, ypaBHEHHE XWUMHYECKOW peakuuu — TP PEHICHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HAa3BaHHbIE MOJIEJIbHbIE MPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLUi;

dopMynIMpoBaTh LM U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIEJOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/0OB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IWYHBIX BHIAOB W (OPM TpencTaBICHUS, KPUTHYCCKH
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMyIHMpOoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbl NpPH IOHCKE U OTOOope
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMaliel: MNPUMEHATh MEXIpeAMETHble ((u3MuecKkue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI 110 CYIECTBY OOCY’KAaeMOM TEMbl B XOJ€ AUAIOra W/WINA AUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUU XHUMHUYECKOIO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MTO3UIIUHI B X0/1€ 00CYX/I€HUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JACUCTBUN NPU BHIIOJHEHUHM Y4E€OHBIX M HCCIENOBATENBCKUX 337ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEHM [EATENBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYyYHOW KAapTUHBI MHpaA, PO XMMHUU B TO3HAHUU SIBICHUN MPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PEICHHA TPAKTHYCCKUX 3ada4d U OKOJOTHYCCKHU 000CHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarollue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA  OO0BEM, YIJIEPOAHBIA  CKEJET,
byHKIIMOHATbHAS TpYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJIOTHUYECKUN psi, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BEICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUSI OPraHUYECKUX
BemectB A. M. bytnepoBa, 3ak0H COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHUYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAaHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyUYeHUHU U 0€30MaCHOM UCIOIB30BAHNN BaKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MPU3HAKU HOH?ITI/Iﬁ, YCTaHaBJIMBAaTh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MPU OMMCAHUU COCTABA, CTPOCHUS U
MpEBpAIICHUI OPraHUYEeCKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (hOpMysT OpraHMYECKUX BEIECTB
n ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHﬁ, HU3TO0TaBJIMBATh MOJACIIN MOJICKYJI OPTaHUYCCKUX BCIUICCTB
AJI WIHTIOCTpallui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAAIICKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
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(YrieBomopobl, KHCIOPOA M a30TCOAEpXkalllhe COEAMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICJIBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIMJICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (PeHod, ¢GopManbAeruj, aueTaabIeruil, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEapUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
KpaxmaJl, LIeJUII0JI03a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
CoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpraHMYEeCKHX
BemecTB A. M. ByTtiepoBa st 00bsSCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAaHEHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENCH PA3IMUHBIX KJIACCOB OPIraHUYECKUX BELIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyraauen-1,3, mermwnOyraaueHn-1,3, OeHszon,
METaHOJ, dTAHOJ, YTHJICHTIIUKOIb, TJIUIEPHH, (PSHOJ, aleTAIbICTH]l, MypaBbHHAS U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmal, IeJUI003a, aMHUHOYKCYCHAas KHCIOTa), HWILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJy HUMU YPaBHEHUSMH COOTBETCTBYIOIMX XUMHYECKUX pPEAKIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKT€pU30BaTh HMCTOYHUKH YTJIICBOJOPOJIHOTO ChIPhS
(HedTb, TMPUPOAHBIA Ta3, Yroiib), CHOCOOBI WX MEpepadOTKH U MPAKTUUYECKOE MPUMEHEHHUE
MPOIYKTOB MEepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(maccel, 00b€Ma, KOJMYECTBA HMCXOJHOTO BEIISCTBA WJIM MPOJAYKTAa PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEaKIIUN);

c(hOpMUPOBAHHOCTh YMEHUI BIaIeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHUSI, HCIOJB3YeMbIX B XUMHUM TPU HM3YYCHHH BEHIECTB U XUMHUYECKUX SBICHUU
(HaOnrofieHMe, UW3MEpPEHUe, OKCIEPUMEHT, MOJEINPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEILICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHUS XUMUYECKON MOCYI0U U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MpaBUiia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATE XUMHYECKUN JKCIEPUMEHT
(mpeBpaleHnss OPraHUYECKUX BEIIECTB MPHU HArPEBaHUM, MOJYUCHUE ATUJICHA U M3YYCHHE €Tr0
CBOMCTB, KaueCTBEHHBIC PEaKIMH OPTaHMYECKUX BEIIECTB, JeHATypamus OEIKOB MpHu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OOpalleHUu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPECTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3almuCH YPaBHEHHUM COOTBETCTBYIOIIUX pPEaKIUA u
(dbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOpPMAIIUIO,
MOJTy4aeMyF0 M3 Pa3HBIX HCTOYHUKOB (CPEICTBA MaccoBOi nHpopMmaiuu, IHTepHeT U ApyTHX);

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOMATh TMpaBUia IKOJOTHYECKH IIEIeCO00pa3HOTo
MOBE/IEHNUA B OBITY M TPYAOBOHM [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPYXKaroIllell IPUPOJHOM Cpebl, OCO3HABATH OIMACHOCTH BO3JCHCTBHS Ha KUBBIC OPraHU3MBbI
ONpeNIeIEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens [IJAK, moscHsaTh Ha
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IpUMeEpax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOTO BO3JEHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUist 00y4YarolUXCsl ¢ OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX NO3HAHUS BEILECTB U XUMUYECKUX SIBJICHHIA;

JUId  CHENbIX W CHa0OBUIAIIMX OOYyYaroIIMXCS: YMEHHME MCIOb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oO0o3HadyeHuit JI. bpaiins i 3anucu XuMu4eckux popMyII.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (pPOBbHIE)
Ne i/m Kourposbubie IIpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIEe pecypChl
padoThI padoThI
Pazgen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKO XUMUH
[IpenMer opraHnyecKoil XUMHUHU.
1.1 Teopus cTpoCHHS OPraHUIECKUX 3
coequHenuit A. M. Bytneposa
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoanbl
[IpenenbHbIE YTIEBOIOPOIBI —
2.1 et y AOPOA 2 https://videoteka.apkpro.ru/chem
aJIKaHbI
29 HenpenenbHble yriaeBoJ0POIBL: 6 1
' QIIKCHBI, AJIKATUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
[IpupoaHbie UCTOYHUKHU
2.4 PHPOA 3 1
YTIIEBOZOPOAOB M UX IepepadboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaeprxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
' Croxubie 3QUPBI
3.3 YrneBoasl 3 1
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https://videoteka.apkpro.ru/chem

Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 ‘ AmuHbl. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

51 ‘ [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10A KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudgpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer oprannyeckoit Xumuu, e 1 04.09 Bnbnnoteka LLOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAYECHUE ' https://lesson.edu.ru/04/10
Teopus cTpoeHUs] OpraHUYECKUX
. .. Bubnunoteka LOK
2 coequHenuit A. M. bytieposa, eé 1 11.09
https://lesson.edu.ru/04/10
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o knaccuukanum
OpPraHUYECKUX BEIIECTB.
Bubnanoteka LLOK
3 Homenknarypa (cucremaruueckas) u 1 18.09
https://lesson.edu.ru/04/10
TPUBHAJIbHBIC HA3BaHUS
OpraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB M CTPOCHHE, 1 25 09 Bubnnoteka LLOK
TOMOJIOTUYECKUH P ' https://lesson.edu.ru/04/10
5 Meran u 3TaH — npocTenIIre 1 02.10 Bubnunoteka LLOK
MIPEACTABUTENM AJIKAHOB ' https://lesson.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOEHUE, 1 16.10 Bubanoteka LIOK
CBOMCTBA ' https://lesson.edu.ru/04/10
7 DTWIEH U TPONUJIEH — MPOCTEUIIHE 1 23.10 Bubnunoteka LIOK
MPEICTAaBUTENN ATKEHOB ' https://lesson.edu.ru/04/10
[IpakTnueckas padora Ne 1.
Bubnunoteka LLOK
8 «ITomydeHnne 3TUIEHA U U3YUEHHUE €TO 1 1 30.10

CBOWCTB»

https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Anxanuensl. byranuen-1,3 u

9 MetunoyTtanuen-1,3. [lomyduenue 06.11/ bubauarexa LOK
13.11 https://lesson.edu.ru/04/10
CUHTETUYECKOI'0 Kay4yyKa U PEe3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHHUs, TOMOJIOTUYECKHUM AL, 13.11 Bubanoteka LIOK
AneTHIIeH — MpOCTEHIIHI https://lesson.edu.ru/04/10
IIPECTaBUTEND AJIKUHOB
11 Brruucnenus no ypaBHEHHUIO 27 11 Bnbnnoteka LLOK
XUMUYECKON PEAKLIUU https://lesson.edu.ru/04/10
12 ApeHbl: 6EH3011 ¥ TOIYOII. 04.12 Bubnnoteka LIOK
TOKCHYHOCTH apeHOB https://lesson.edu.ru/04/10
I'eneTndeckas CBsA3b yrieBOAOPOAOB,
13 MPUHAICKAITUX K PA3TUIHBIM 11.12 bubamorera LIOK
https://lesson.edu.ru/04/10
KJ1accam
[IpupoiHBIE HICTOYHUKHU
14 YIJIEBOJOPOJOB: IPUPOAHBIN ra3 U 18.12 Bubanoteka LIOK
nonyTHbIe He(TsIHBIE Ta3bl, HEPTH U https://lesson.edu.ru/04/10
IPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE HICTOYHUKHU
15 YIJIEBOAOPOJOB: MPUPOIAHBIN Ta3 U 25,12 Bubnunoteka LLOK
nonyTHbIe He(TsIHBIE Ta3bl, HEPTH U https://lesson.edu.ru/04/10
MPOAYKTHI €€ nmepepaboTKu
16 KonrtponsHas paborta no pasueny 1 15.01 Bnubnnoteka LLOK
«YTIIEBOAOPOIBD) https://lesson.edu.ru/04/10
17 IIpenenbHble ONHOATOMHBIE CIIUPTHI: 29 01 Bubnnoteka LIOK
METAHOJI U 3TaHOJI. BomopoaHas cBs3b https://lesson.edu.ru/04/10
18 MHOroaromMHble CIIMPTHI: 29.01 Bubanoteka LIOK

OTUJICHTJIMKOJIb U TTIMLECPUH
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@DeHOJI: CTPOCHUE MOJIEKYJIBI,

Bubnanoteka LLOK

19 W3UYECKHE U XUMUYECKHE CBOMCTBA, 05.02
b https://lesson.edu.ru/04/10
MPUMEHEHUE
20 AJBIEeTUIb: (popMaJILI[erHﬂ " 12.02 Bubnnoteka LOK
areTaiabaerua. AIeToH ’ https://lesson.edu.ru/04/10
OIHOOCHOBHBIE MPEIETbHbBIC
21 KapOOHOBBIE KHCII 26.02 bubaworexa LIOK
OTHI: MypaBbUHAS U .
p yp https://lesson.edu.ru/04/10
YKCyCHas
[IpakTuueckas padbora No 2.
22 «CBoiicTBa i 04.03 bubsworexa LIOK
acTBOpa YKCYCHOM .
p pa ykey https://lesson.edu.ru/04/10
KHCIIOTBID»
CreapuHOBas U OJICMHOBASI KUCJIOTHI,
Bubnanoteka LLOK
23 KakK MPEACTaBUTEH BBICIIIAX 11.03
https://lesson.edu.ru/04/10
KapOOHOBBIX KHCIIOT
24 MBpbL1a KaK COJIM BBICIIAX KapOOHOBBIX 18.03 Bnbnnoteka LLOK
KHCJIOT, NX MOIOIIee JIeHiCTBIE ' https://lesson.edu.ru/04/10
Cnoxnble 3(puphl Kak MPOU3BOAHEIC
25 Ka 6OHOBBI§) KECJ‘I Fp \ 25.03 bubsworexa LIOK
ot. I'maponu3 .
p b https://lesson.edu.ru/04/10
CJIOKHBIX 3()HUPOB
26 XKupsl: ruIpoaN3, NPUMEHEHHE, 01.04 Bubanoteka LIOK
OuosIornyeckas poJib KHUPOB ' https://lesson.edu.ru/04/10
VYTrieBoibl: cocTaB, KlacCU(pUKAIHSI.
. Bubnunoteka LOK
27 Bakueiimue npencraBuTeNu: 15.04
https://lesson.edu.ru/04/10
TIII0K03a, PpyKTO3a, caxapos3a
28 Kpaxman u nemnrono3a kak 9,04 Bubnunoteka LLOK
MIPUPOJIHBIE MTOJTUMEPBI ' https://lesson.edu.ru/04/10
KonTponbHas paboTa 1o pasaei Bubnunoteka LOK
29 P P pasaery 1 29.04 A

«Kucnopoaconepxamue
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OpPraHn4C€CKUC COCAUHCHU I

Bubnnoteka LOK

30 AMWHBI: METHJIAMHH M aHWJIUH 1 06.05
https://lesson.edu.ru/04/10
AMHHOKHCIIOTHI KaK aM(pOTepHBIC
Bubnnoteka LOK
31 OpPraHUYECKUE COCTUHEHUS, HX 1 13.05
https://lesson.edu.ru/04/10
Ouosorudeckoe 3HadeHue. [lentumbt
32 benku kak npupoiHbIe 1 20.05 Bnubnnoteka LIOK
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS ' https://lesson.edu.ru/04/10
33 OCHOBHBIC IOHATHS XUMUH 1 27,05 Bubnunoteka LOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN ' https://lesson.edu.ru/04/10
OCHOBHBIE METO/IbI CHHTE3a
34 COKOMOUE . 1 Bubnnoteka LOK
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI.
YIAp A https://lesson.edu.ru/04/10
[InacTmaccel, KaydyKkH, BOJJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 2

[NPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10b KJIACC
KosunvecTBO 4acoB DJIeKTPOHHBIE
Ne Jara nudgpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[IpenMer oprannyeckoil XumMuu, e€ 1 08.09 Bnbnnoteka LLOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE ' https://lesson.edu.ru/04/10
Teopust cTpoeHUs1 OpraHUYECKUX
5 A M. B .. 1 15.09 Bubnunoteka LOK
coenunenuit A. M. bytneposa, e€ .
a yTaep https://lesson.edu.ru/04/10
OCHOBHBI€ IOJIOKEHUS
[IpencraBnenue o knaccudukanum
OpPTraHUYECKUX BEIIECTB.
Bubnanoteka LLOK
Homenknarypa (cucrematuyeckas) u 1 22.09
https://lesson.edu.ru/04/10
TPUBUAJIbHBIE HA3BaHUS
OpPraHWYECKUX BEUIECTB
AJKaHBI: COCTaB U CTPOCHHE, 1 29,09 Bubnunoteka LIOK
TOMOJIOTUYECKUH PSJT ' https://lesson.edu.ru/04/10
Meran u 3TaH — OpocTenImne 1 06.10 Bubnunoteka LLOK
MPEICTaBUTENN AJTKAHOB ' https://lesson.edu.ru/04/10
AJTIKEHBI: COCTaB U CTPOEHHUE, 1 20.10 Bubanoteka LIOK
CBOMCTBa ' https://lesson.edu.ru/04/10
OTUJIEH U IPONUJIEH — MPOCTEUIIINE 1 2710 Bubnunoteka LIOK
MPEICTaBUTENN AJTKEHOB ' https://lesson.edu.ru/04/10
[TpakTiueckast pabora Ne 1.
Bubnunoteka LLOK
«Tomydenue 3TuE€HA U U3YUEHHUE €ETO 1 1 03.11

CBOUCTB»

https://lesson.edu.ru/04/10
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Ankanuensl. bytaauen-1,3 u

Bubnanoteka LLOK

9 MeTunoyrtaaueH-1,3. Iomydyenue 10.11 https://lesson.edu.ru/04/10
CHHTETHYECKOI'0 Kay4yyKa U pEe3UHbI
AJKMHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHHUsI, TOMOJIOTHYECKUM PALL. 1711 Bubanoteka LIOK
AneTusieH — MpOoCTeHIIniA https://lesson.edu.ru/04/10
IIPEACTABUTEND ATKUHOB

11 Brruucnenus o ypaBHeHHIO 01.12 Bnbnnoteka LLOK
XUMUYECKON peaKLun https://lesson.edu.ru/04/10

12 ApeHbl: OEH3011 ¥ TOTYOIL. 08.12 Bubnnoteka LIOK
TOKCHYHOCTH apEHOB https://lesson.edu.ru/04/10
I'eneTndeckas cBs3b yIriieBOJOPOAOB,

13 MPUHAICKAITUX K Pa3THIHBIM 15.12 bubnuorexa LIOK

https://lesson.edu.ru/04/10

KJlaccam
[IpupoHbIE HCTOYHHUKHU

14 YIJIEBOAOPOIOB: IPUPOAHBIN ra3 U 9912 Bubnunoteka LIOK
MONYyTHBIE He(DTSIHBIC Ta3bl, HEPTH U https://lesson.edu.ru/04/10
HPOAYKTHI €€ nepepaboTKu
[IpupoHbIE HCTOYHHUKHU

15 YIJIEBOAOPOAOB: IPUPOAHBIN ra3 U 99.12 Bubnunoteka LLOK
MONYyTHBIE He(DTSIHBIC Ta3bl, HEPTH U https://lesson.edu.ru/04/10
IPOAYKTHI €€ nepepadoTKU

16 KonTtponbHast pabota no pasaeny 1 12.01 Bnubnnoteka LLOK
«YTIIeBOAOPOABD) https://lesson.edu.ru/04/10

17 IIpenenbHble OAHOATOMHBIE CIIUPTHI: 19.01 Bubnnoteka LIOK
METAHOJI U 3TaHoJI. BoopoiHas cBs3b https://lesson.edu.ru/04/10

18 MHOroaTroMHbI€ CIIUPTHI: 26.01 Bubnunoteka LIOK

OTUJICHI'TIMKOJIb U TTIMLHECPHUH
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@DeHOoII: CTPOCHUE MOJIEKYIJIbI,

Bubnanoteka LLOK

19 (bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA, 02.02
https://lesson.edu.ru/04/10
IIPUMEHEHHUE
20 Anpaeruapl: GopMaIbIeTHA U 09.02 Bubnunoteka LLOK
aneraigbAerui. AueToH ' https://lesson.edu.ru/04/10
OIHOOCHOBHBIE IIPE/IETIBHBIE
21 KapOOHOBBIEC KHCIIO 16.02 bubnmoreka LIOK
Thl: MypaBbHHAs U .
P P https://lesson.edu.ru/04/10
YKCyCHas
[TpakTuueckas paborta No 2.
22 «CBoiicTBa pac i 01.03 bubnmoteka LIOK
TBOpa YKCYCHOM .
p pa yxrey https://lesson.edu.ru/04/10
KHCIJIOTBD)
CreapuHOBas U OJICMHOBAsT KUCIIOTHI,
08.03/ Bubnnoteka LIOK
23 KaK IPEJICTaBUTEIIH BBICIITUX
15.03 https://lesson.edu.ru/04/10
KapOOHOBBIX KUCIIOT
24 Mpbu1a Kak coJId BbICIINX KapOOHOBBIX 15.03 Bnbnnoteka LLOK
KHCJIOT, UX MOIOIIee JIeiicTBIE ' https://lesson.edu.ru/04/10
CnoxHble 3(pUpbI KaK MPOU3BOIHBIE
25 Ka 60H0BLI)((I) KII/)ICJ'IO Fp \ 22.03 bubnmoteka LIOK
T. ['upponus .
P P https://lesson.edu.ru/04/10
CJIOKHBIX 3(pUpOB
26 Kupsl: runponus, npuMeHeHue, 29.03 Bubanoteka LIOK
Ouosornyeckas poib KHPOB ' https://lesson.edu.ru/04/10
VYrieBoibl: COCTaB, KiacCU(pUKAIHSI.
. Bubnunoteka LOK
27 Bakneiinme npeacraBuTenu: 05.04
https://lesson.edu.ru/04/10
TII0K03a, PpyKTO3a, caxaposa
28 Kpaxman u nemnronos3a kak 19.04 Bubnuoteka LLOK
MIPUPOJHBIE TOTUMEPBI ' https://lesson.edu.ru/04/10
KonTpomnpHas pabota mo pazaen Bubnunoteka LIOK
29 P p pasaery 1 26.04 3

«Kucnopoaconepxkamue
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OpTraHU4YCCKUC COCIUHCHU S

Bubnnoteka LOK

30 AMUHBI: METUJIAMUH W aHUJIAH 1 03.05
https://lesson.edu.ru/04/10
AMUHOKHUCIIOTHI KaK aM(pOTEepHBIS
Bubnnoteka LOK
31 OpPTaHUYECKUE COCTUHEHUS, UX 1 10.05
https://lesson.edu.ru/04/10
Ouonoruueckoe 3HadeHue. Ilentuabl
32 benku kak npupoHbIe 1 17.05 Bnubnnoteka LIOK
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS ' https://lesson.edu.ru/04/10
33 OCHOBHBIC ITOHITUS XHMUH 1 24.05 Bubnunoteka LOK
BBICOKOMOJIEKYJIIPHBIX CO€AMHEHUI ' https://lesson.edu.ru/04/10
OCHOBHBIE METO/IbI CHHTE3a
. Bubnunoteka LLOK
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 31.05
https://lesson.edu.ru/04/10
[ImacTmaccel, kKaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 2

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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