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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha YpOBHE CpeJHEro oliero oopazoBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-03 «O06 obpa3oBaHuu B
Poccuiickoit deaeparun», TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS (eaepaibHON
oOpa3oBaTenpHON TporpamMMmbl cpeanero obmero obpaszoBanus (DPOII COO),
npenacraBieHHbIX B DeiepaibHOM roCy1apCTBEHHOM 00pa30BaTENIbHOM CTaHIAPTE
COO, c yuétom KoHuenuumu mnpenonaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpa3oBaTenpHBIX oOpraHu3auusx Poccuiickoit @Denepanmu, pearu3yOIMUX
OCHOBHBIE 00pa3zoBaTelIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUN «CTpaTeruu
pa3BuTua BocnuTaHusi B Poccuiickoit denepaumu Ha nepuon Ao 2025 ropan
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0/I0B K pa3pabOTKe MPOTrpaMMbl MO XMUMUH, K OMPEACIICHUIO 00
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIENEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

Xumunyeckoe oOpa3zoBaHHE, MOJYyYaeMOE€ BBITYCKHHKaMH 0OILIe00pa3oBaTeIbHON
OpraHu3alllH, SBISIETCS HEOTHEMIIEMOU YacThI0 UX 00pa30BaHHOCTH. OHO CIYXKHUT
3aBEPILAIOIIMM ATANlOM pEealM3alMy Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX  LIEHHOCTEH, MPUCYIIMX  LEJOCTHOM CHCTEME  XUMHUYECKOTO
oOpa3oBaHMsl. OTH I[IEHHOCTHM KacaloTCsi TII03HAHUS 3aKOHOB  IPHUPObI,
dbopMHpOBaHUS MHUPOBO33PEHUST U OOIIEH KyJIbTYypbl 4YEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO M MHPHUPOJAHOU
cpene. Peanmmzyercs xumuueckoe oOpa3oBaHHe OOyYarOUIMXCsl Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHUsS CpPEACTBAMHU Yy4eOHOro TpeaMeTa «XHUMUs»,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OINPENEIEHBI B IPOTpaMME IO XMMHH C
y4€ToM crnenuPuKkd HayKu XUMHH, €€ 3HAYeHUS B TO3HAHWHM TPUPOJIBI U B
MaTepUalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuUMHUsI Kak D3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT oco0yio pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOBI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJCHCTBYSI C IPYrMMHU €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMOM 4acThI0 MUPOBOI KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBMM ¢ OOmMMMH UEISIMH M TPUHIUIAMH CpPEIHETO OOIIEeTo
oOpa3oBanus cojaepxanue npeaMera «Xumus» (10—11 kimacchl, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
o0pa30BaHMsI B pa3IUYHbBIX 00JACTSIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.
CocraBngomuMu  npeaMeTa  «XuUMHUs»  SABISIOTCA  0a30Bble  KypChl  —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOMW XUMUHU (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumyeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOKHBIX OMOJIOIHMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yrioM 3peHHss B TmpeaMmere «Xumus» ©0a30BOro  ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUecKoM peakiuu. Tak, B "acTHOCTH, B Kypce «OOIias U HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0m1aroIie 10 00BACHSIOMEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HAaHMKA O BaKHEMIIMX BEIIECTBAX, MUX COCTABE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
JIEMEHTAMH  COJEP)KAHMsI, WMCIOIMIMMH KYJIbTYPOJOTUUECKHA W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIOKEHUNA XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a7a4.B 1emnom coaepkanue ydueOHOTO
npeaMeTa  «XUMHS» ~ JAaHHOTO  YPOBHS  HM3YYCHHS  OPHUEHTHUPOBAHO  Ha
dbopmupoBaHUe y OOYYAIOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JUISI TTOHUMAHHUS
bunocohckux MACH, TaKWX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAHHMUYECKOTO H
OpraHUYEeCKOTr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM U
CTPOEHHEM, TI03HABAEMOCTb TMPHUPOJHBIX SIBICHUNA MYyTEM OKCIEpPUMEHTa W
peIIeHUsT TMPOTHBOPEYMI MEKIy HOBBIMH (aKTaMH H  TEOPETUYCCKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU 3KOJOTHUECKUX TpodieMm, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbsI, CO3/IaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHUS M COIMAIM3AIUMU O0yUYaIOIIUXCS
MPUHATBIE MPOTPAMMON MO XUMHUHU TIOJIXONBI K OMPEICICHUIO COICpPXKaHUS M
MOCTPOCHUS TIPEAMETa MPeayCMaTpUBarOT (HOPMHUPOBAHWE YHUBEPCATBHBIX
y4eOHBbIX JCHCTBUH, HWMEIOIMX 0a30BO€ 3HAYEHUE IS PA3IUYHBIX BHJIOB
NeSATeTLHOCTH: PEIIeHHs MpobJieM, MorcKa, aHaiau3a U 00paboTku MHbOpMAIIIH,
HEOOXOAUMBIX JII MPUOOPETEHUS! OMbITa MPAKTUYECKONM M MCCIIEI0BATEIBCKON
NEeATEeTLHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B TIO3HAHUH XUMUM.

B mpakTuke mnpemnogaBaHWsS XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HAa YPOBHE CpeHEro o01ero oopa3oBaHus, IMpU ONpeaeICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESATETLHOCTH 4YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHUS TTIaBHBIMU LIEISIMH U3yUEHUS MpeaMeTa « XUMUs
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sIBASIOTCS:

e (opMupoBaHuME CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MUPOBO33PEHUECKOTO0 XapaKTepa, 03HAKOMIIEHUE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpETCHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHYECKUX SBJICHUM,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ stum, copepxaTelibHas XapakTepUCTHKA ILeJed M 3a4ad U3y4eHUus
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydyeHUus, OpPHUEHTUPOBAHHON Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
Ha0OpOM 3HAaHWM, a (PYHKIIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aAMU U
YMEHHSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS WX B PEATbHON KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBA3M ¢ 3TUM NpH W3Y4EHHM MpeaMeTa «XUMHS» JOMUHHUPYIOIIee 3HACHHE
npUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

amanrtanus OoOyJaromMXCs K YCIOBUSM JTWHAMHUYHO PAa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHrEe y 00YYAIOIIUXCSl KIIOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH),
UMEIONINX YHUBEPCAIBHOE 3HAUEHUE [UIsl Pa3jMYHbIX BHUAOB JIEATEIHLHOCTH:
perieHus mpobsieM, TOKNCKa, aHaM3a U 00padoTKM MHGOPMAINH, HEOOXOIUMBIX
JUIsL IPUOOPETEHUs ONbITa AESITENbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B
MO3HAHUM XUMHH, a TaKKe JJI1 OLIEHKH C TO3UIMHM SKOJIOTMYECKOil 0€30macHOCTH
XapaKTepa BIMSHUS BEIIECTB U XMMHUUYECKUX MPOIIECCOB HA OPTaHW3M UeJOBEKa U

IPUPOAHYIO CPENY;



pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HMHTEIUIEKTYalIbHBIX M TBOPYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHanu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMUYECKOTIO COJIEPIKaHNUS;

dbopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTaHHE y  oOydamlomuxcsi  yOexJEHHOCTM B T'yMaHUCTHYECKOH
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTOIB30BaHNs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
UCIIONB30BAaHUSl TIONYYCHHBIX 3HAHUM IS TPUHATUS TPAMOTHBIX pEIIeHUH
BCUTYaIIUSX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMH.

B y4eOHOM mutaHe cpeaHero oOmiero o0pa3zoBaHUs NpeAMET «XUMUsD» 0a30BOro
YPOBHS BXOJWUT B COCTaB MpeAMeTHONM obnactu «EcTecTBEeHHO-HayuHbIE
pEeIMETHD.

OO1iee 4yucinoO 4acoB, OTBEAEHHBIX ISl U3YyYEHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero oobmiero oopaszoBaHusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUH

[IpenMer OpraHMYecKOM XUMUHU: €€ BO3HHKHOBEHME, Pa3BUTHE WM 3HAYCHUE B
IIOJIyYCHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE 100KeHUsA. CTpYKTypHbIE (DOPMYIIBI
OpraHWYeCcKuX BelecTB. ['oMonorus, wu3oMepuss. XHUMHUYECKas CBSI3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccupukauMy oOpraHudeckux BemecTB. Homenknartypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.
OKCHEpUMEHTAJIBHBIE  METOAbl M3YyYEHMs] BEIIECTB MW HX IPEBpaLICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKAN Psifl. METaH M 3TaH — NPOCTEUIINE
NPEACTaBUTENN AJIKaHOB: (PU3MYECKUE W XUMHUYECKHE CBOMCTBa (peakuuu
3aMEILECHNS U TOPEHNUs ), HAXOXKIEHUE B IPUPOJE, ITOITYyYEHUE U IPUMEHEHHUE.
ATKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKHWA PAA. OTWIEH W NPONUIEH —
pOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHECHHE.

Ankanuensl: Oyrtanuen-1,3 wu wmetwnOyraaueH-1,3: cTpoeHue, BaKHEHIIHe
XUMHUYECKHE CBOMCTBa (peakiusi nojgumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHUECKUI psii. ALIETHIIEH —
OpOCTEHIIMNA TMpeACTaBUTENb alKUHOB: COCTaB, CTPOCHHE, (QU3UUECKHEe U
XUMUYECKHE CBOMCTBA (pEaKkUMH TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHue, (pu3MUeCKHMEe M XHMHYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHe. Tomyon:
cocmas, cmpoenue,  uauueckue U  XumMuueckue  ceolicmea  (peaxkyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue U npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALMMHA K
Pa3JIMYHBIM KJIACCaM.

[TpupoHbIe UCTOYHUKU YTIIEBOJOPOAOB. [IpupoaHbIil Ta3 U NOMyTHBIE HEPTSIHBIC
ra3el. Hedte 1 €€ npoucxoxnenue. CriocoObl nepepabOTKu He(PTU: MEpPEeroHka,
KPEKUHI (TepMHUYECKHM, KaTaauTuueckuil), nmuponus. llpoaykTel mepepaOoTku
He(TH, UX NPUMEHEHHE B TPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH yrons u
IPOJIYKTHI €ro NepepadoTKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M HUX IPEBpalICHUM:
O3HaKOMJIEHHME C o00pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBI, KOJUIEKINH
«Hedptp» wu  «Yromp», MoIeIMpOBaHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss mo ypaBHEHHUIO XUMUUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOTO BEIIECTBAa WIM MPOAYKTa peakuu MO HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIN MPOAYKTOB PEAKIIUN).
Kucaopoacoaep:xamue opraHudecKue coeAuHEHMsI

[IpenenbHbIe 0OTHOATOMHBIC CIUPTHL. METaHOM U 3TAHOJ: CTPOEHUE, GU3UUECKHUE U
XUMHUYECKUE CBOMCTBA (PEaKIMK C aKTUBHBIMHU METaJJIaMHU, FaJOr€HOBOIOPOIaMHU,
ropeHue), NpUMEHEeHHe. BoJaopojHble CBSI3M MEXIYy MOJEKyJIaMUd CHOUPTOB.
JlelicTBHE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEIIOBEKA.

MHoroaToMHble COUPTHI. DTUIICHTIIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UUYECKHUE U
XUMHUYECKHUE CBOMCTBAa  (B3aMMOJEWCTBHE CO  IIECJIOYHBIMU  METaJIaMH,
KAUeCTBEHHAs] PEaKIusi Ha MHOTOaTOMHBbIE CIUPTHI). [lelicTBMEe Ha OpraHu3m
yenoBeka. [[puMeHeHue riauieprHa u STUIICHT KOS,

deHou: CTpOeHUE MOJIEKYJIbI, (PU3UUECKUE U XUMMUYECKHE CBOMCTBA. TOKCUYHOCTh
dbenona. [Ipumenenue deHoma.

Anpaerunbl U kemowusi. DopManbeTul, aleTalbIerHa: CTpoeHue, GU3nIecKue u
XUMHUYECKUE CBOMCTBA (PEAKIMU OKHUCICHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIC
peakiuu), MoJiydeHue U MPpUMEHECHHUE.

OnHOOCHOBHBIE MpeieSibHbIe KapOOHOBBIE KHCJIOTHI. MypaBbuHAs M YKCYCHas
KHUCIIOTBI: CTpOCHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
Kjlacca KHUCJIOT, peakuus JTepudukanuu), TMOIMydeHHE W MPUMEHEHUE.
CreapuHOBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEJACTABUTENIM BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a KaK COJIU BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JCHCTBUE.
Crnoxxnple dQUpPHl KaKk MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. [MIPOSN3 CIOKHBIX
aupoB. Kupel. I'maponus xupoB. llpumenenue xupoB. buonormdeckas poiib
JKHUPOB.



YrneBonpl: cocTaB, KiacCU(UKAIUSA YTIIEBOJOB (MOHO-, JU- W TIOJUCAXAPUIIBI).
['moko3a — mpocTelmuii MOHOCaXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIbI,
bu3nyecKrue ¥ XUMHUYSCKHE CBOMCTBA (B3amMoeiicTBue ¢ ruapokcuaoM meau(ll),
OKHCJICHME aMMMAuHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHoBIEHUE,
Opo’KeHHE TIIIOKO3bl), HAXOXIACHUE B NPHUPOJAE, NPUMEHEHHE, OHOJOThYEeCcKas
ponb. @orocuHTe3. pyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman m nemwmono3a Kak NpupojHble nonaumepbl. CTpoeHHe Kpaxmana u
neunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHbIE METOJbl M3YYEeHHsS BEIIeCTB U HUX MpeBpalleHUil:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KaY€CTBEHHBIE PEAKLMH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIA
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
IIPOBEICHHUE MMPAKTHUYECKOW PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.
Pacuérnrble 3agaun.

Boruncienuss o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJHOIO BEIEeCTBA WM NPOAYKTa pEaklMd IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).
A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTepHble OpraHUYecKHe coequHeHus. Puznyeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benkun kak TpUPOAHBIE BBICOKOMOJEKYJSIpHbIE coeAuHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEeHHS BEIIECTB W WX MpeBpalieHUil:
HaOJI0ICHUE U ONMHCAHUE IEMOHCTPALIMOHHBIX ONBITOB: A€HATypalnusi OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIC TIOHSATHUS XUMHUHU BBICOKOMOJEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSSI MOJICKYJIsIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHCHCAIHUS.

DOKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEeBpaIicHUil:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanuzanusi MEXIpEeAMETHBIX CBSI3€M MPU M3yYEHUU OpraHUYeckor xumuu B 10
KJIacCe OCYUIECTBIIAETCS Yepe3 MCMOIb30BaHME KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMH JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAayYHblE€ NOHSATHA: SBJICHHE, HAay4dHbId (akT, TIUIoTe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Marepus, SHEPrus, Macca, aToM, dJEKTPOH, MOJIEKYJIA, SHEPTE€TUUECKUM
YPOBEHB, BEIIECTBO, TENIO, 00BbEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3HUECKUE
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorus: xnetka, opraHu3Mm, Ouocdepa, oOMEH BeEImIECTB B OpraHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHEpasibl, TOPHBIE MOPOJbI, IMOJE3HBIE MCKOIMAaeMble, TOIUIMBO,
pECYpCHI.

TexHOoNOorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PallMOHAIBHOTO MUTAHUSA, MOIOLIUE
CpEICTBA, JIEKAPCTBEHHbIE M KOCMETHMYECKHE Ipenaparbl, MaTepHalbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKHI dJeMeHT. ATOM. Sapo aroma, W30TOIbI. DIIEKTPOHHAs 000JIOYKA.
DHEepreTHYeCKUue YPOBHHU, TIOJYPOBHU. ATOMHBIC OpOHUTANH, S-, P-, 0- DIIEMEHTHI.
Oco0OeHHOCTH pacIpesiesieHUsl 3JIEKTPOHOB MO OpPOMUTANsIM B aToMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS KOH(DHUTYpalHsi aTOMOB.
[Teprnonnueckuit 3akoH u Ilepuoanueckas cucrema XuMA4eCKUX 3iaeMeHToB /1. 1.
MenneneeBa. CBsi3b NEPHOIMYECKOr0 3akoHa U llepmoanyeckod CcUCTEMBI
xuMuaueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOUN TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJJEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BellecTBa. XUMUYECKask CBA3b. BUIbI XUMUYECKO# CBSI3U (KOBaJICHTHAS
HEMoJISIpHAas M TOJIApHAas, MOHHAasA, MeTajulMdeckas). MexaHu3Mbl 00pa30BaHUs
KOBQJICHTHOM XUMUYECKOM CBs3M (OOMEHHBII U  JOHOPHO-AKIENTOPHBIN).
Bonoponnas CBS3b. BaneHTHOCTS. DIEKTPOOTPULIATENBHOCTb.
CrenenbokucieHus. MOHbI: KATUOHBI U AHHOHBL.



BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJSPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. UMbl KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT TUMA KPUCTAJTUIMYECKON PEIIETKH.

[lonatne o aucCHEepcHBIX cHcTeMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus Heopranuyeckux coenuHeHui. HomenknaTypa HeopraHMYeCKHX
BelllecTB. ['eHeTMyeckass CBsI3b HEOPTraHUYECKUX BEIIECTB, NMPUHAICKAIINX K
Pa3IMYHBIM KJIaccaM.

Xumuueckas peakiusi. Knaccudukanus XMMUYECKUX peaklfii B HEOPTraHUUECKOU
Y OPTraHUYECKOW XUMHUU. 3aKOH COXPAHEHHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS U
MPEBPAICHUS SHEPTUHU NTPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIMyHbBIX (QakTopoB. OOpaTUMble
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jlelllarense.

OnekTponutuueckass auccouuanus. CuibHble U ciiadble 3aekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, ETOYHAs.
OKUCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYE€HHUS BEUIECTB W UX [PEBPAILICHUI:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnrle 3agaun.

Pacu€rel Mo ypaBHEHUSIM XMMUYECKHX PEAKIUM, B TOM YHCIIE TEPMOXUMUUYECKUE
pPacy€Thl, pacu€Thl C UCIOJIB30BAHUEM MOHSATHS «MAacCOBas JI0JIs1 BELECTBAY.
Heoprannyeckasi xumus

Hemetamnel. Ilonoxenue HemeTaiioB B Ilepuoguyeckoil cucTeMe XUMHYECKUX
sanementoB JI. . MenneneeBa U 0COOCHHOCTH CTpOeHHUs aTOMOB. Duznueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMeEpe KHUCIIOPOJa, CEPHI,
docdopa u yriaepona).

XUMUYECKHE CBOMCTBA BaXXKHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbl, a3oTa,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAIIUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHENUIIINX HEMETAJUIOB U UX COCAUHECHUM.

Meramibl. llonoxenne MerauioB B Ilepuoandeckol cHCTEME XUMHYECKHUX
AJIEMEHTOB 1. n. Menpaeneena.



Oc00eHHOCTUCTPOCHUSIIIIEKTPOHHBIX000I0UeKaTOMOBMETAIIIOB. O01mIne
¢uznyeckue cBoicTBa MeTauioB. CIUiaBbl METAIOB. DJIEKTPOXUMHUYECKUNA P
HaIpsHKEHUM METAJUIOB.

XHUMUYECKHE CBOMCTBA BAKHEUIIIMX META/UIOB (HATpUM, KaJIui, KaJlblMi, MarHui,
AIFOMMHMN, TUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHEHU.

OOmue cnocoObl monydeHus: MeTtasioB. [IpumeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOBI U3YUYEHHsI BELIECTB M UX NPEBPALLCHUN: U3y4YCHHE
Kolulekuun  «Mertamibl M CIUIaBbl», O00pa3lloB  HEMETAJJIOB,  pPEILECHHUE
HKCIEPUMEHTAIbHBIX 3aJa4, HAOJIIOJICHUE W ONMCAHHWE JEMOHCTPALlMOHHBIX U
J7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPaAMU
KHCJIOT U IIEJ0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

PacuérHrie 3anaun.

Pacuérbl Mmacchl BemecTBa WiIM 00bEMa Ta30B MO H3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHA U KU3Hb

Ponp XuMum B 00ecne4eHMHM 3KOJOTUYECKOW, OSHEPreTHYeCKOW M MHILEBOM
0e30MacHOCTH, Pa3BUTHH MeAHMIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIUH.

[TpencraBiaenuss 00 OOMMX HAyYHBIX MPUHLMIAX MPOMBIIUIEHHOTO MOJIYYEHUS
BA)KHEUIIINX BELIECTB.

YenoBek B MHUpE BELIECTB U MAaTEPUAJIOB: BAKHEHIIME CTPOUTENIbHBIE MATEPUAJIbI,
KOHCTPYKIIMOHHBIE MaTepualbl, KpPackd, CTEKJIO, KEepaMmHKa, MaTepuaibl s
ANIEKTPOHUKH, HAHOMATEpHUajbl, OpPraHUYECKNE U MUHEPAIbHBIC YI00OPEHHUS.
XAMHSLT W 370pOBBE 4YEJIOBEKA: IPAaBHUJIA HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B IIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzauus MeXnpeIMETHBIX CBS3€H NMpH U3y4eHUM OOILIed W HEOpPraHUYeCKOou
xumu B 11 Kimacce ocCylIecTBISETCS 4Yepe3 HCIOJIb30BaHWE Kak OOLIMX
€CTECTBEHHO-HAYYHBIX MMOHATHUN, TaK W MOHATHMN, SBISIFOIIUXCS CUCTEMHBIMH IS
OTJIEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO01Me ecTeCTBEHHO-HAY4YHbIE MMOHATHSA: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHUHTE3, KiacCU(pUKalus, NEePUOAUYHOCTb, HAONIOEHUE, IKCIEPUMEHT,
MOJEJINPOBAaHUE, U3MEPEHUE, SIBJICHUE.

®dusnka: MaTepus, dHEpPrus, macca, aTroM, 3JIEKTPOH, NPOTOH, HEWUTPOH, HOH,
U30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUYECKUIN YPOBEHb, BEIIECTBO, TEIO,



00BEM, arperaTHO€ COCTOSIHME BEIECTBa, (DU3MUECKHUE BEIWYUHBI U €TUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, SKOCUCTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE NOPOJbI, IOJE3HBIE MCKOINAEMblE€, TOIUIMBO,
peCypCBI.

TexHonorusa: XUMHYECKass MPOMBINIJIEHHOCTb, METAJLUIyprus, I[POU3BOJCTBO
CTPOUTENBHBIX MAaTepUaAJIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHUIIEBas
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJIEHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IIpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnauBaeT TpeOOBaHUS K  pe3yjibTaTaM  OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBercTBUM € CHCTEMHO-JIEATENBHOCTHBIM TMOJIXOJOM B  CTPYKTYype
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHUE OOYYAIOUIUMHUCS POCCUMCKOM TPaKIaHCKOM HUIEHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMK K O0YUEHHUIO;

[[eJICHANIPABJIICHHOE DPa3BUTHE BHYTPEHHHUX YOEKICHUU JUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;
TOTOBHOCTh M  CIIOCOOHOCTh OOY4YarolMUXCS PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMs;

HaJIM4KME TPABOCO3HAHUS SKOJIOTUUECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH I1€JIU
U CTPOUTH KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE PEe3yJIbTaThl OCBOEHUS MpeAMETa « XUMUS» JOCTUTAIOTCS B €JUHCTBE
y4eOHOUM M BOCIIUTATEIHHOM JAESTEIHHOCTA B COOTBETCTBUH C TYMAHUCTHYECKUMU,
COIIMOKYJIbTYPHBIMHM, JyXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMU U  HUJcajlaMu
POCCHICKOTO TpPa)KAaHCKOro O0OIlecTBa, MPUHATHIMU B OOIECTBE HOpMaMu U
npaBuiamMd  TOBEIEHUS, CIOCOOCTBYIOIIMMHU  IpolleccaM  CaMOIO3HAHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIMXCA.
JInyHOCTHBIE  pe3ynbTaThl  OCBOEHUS  MpeaMera  «XUMHUSD»  OTpaxkaroT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
OoOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS OOYYaIONMMHUCA CBOMX KOHCTUTYIIMOHHBIX TIPaB W OO0S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MIPEJCTABJICHUS O COIIMATIBHBIX HOPMax M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUHN
B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOH TBOPUYECKON NEATEIBHOCTH IMPHU CO3JAHUU YUEOHBIX
IIPOEKTOB, PEIIEHHMH Y4YEeOHbIX U [O3HABaTEJIbHBIX 3aJa4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS], JIOTUKY U apTyMEHTHI
JPYTUX MPU aHAIKM3E PA3IUYHBIX BUIOB YU€OHOH JAESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO  OTHOWIEHUS K HMCTOPUYECKOMY M  HAYYHOMY  HAcCJIEOUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUS K TPOLECCYy TBOpYECTBA B O0O0JIACTMU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

WHTEpeCa W IO3HABATEIIBHBIX MOTHMBOB B ITOJIYYEHUH U IOCIEAYIOIIEM aHAJIN3€
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBS3aHHBIE C XMMUYECKUMU SIBIICHUSIMH, U
MPUHAMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE U MTOCTYIIKM CBOMX TOBAPUIIEH C IMO3ULUN
HPaBCTBEHHBIX M MMPABOBBIX HOPM U OCO3HAHUE MOCJEICTBHUI 3TUX MOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

NOHMMAaHUS LIEHHOCTEN 3/10pOBOT0 U 6€30MacHOro o0pas3a KH3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOUIEHHMSI K COOCTBEHHOMY (PM3MUYECKOMY U TICUXHYECKOMY
310POBBIO;

COONIOJIeHUsT TMpaBWi OE€30MacCHOr0 OOpallleHus C BELIECTBAMU B  OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTU MPaBUJ WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO 0OE€30MacHOTO
MOBEJICHUS B CUTYaLUsIX, YTPOKAIOIINX 310POBBIO U )KU3HH JIFOJIEH;

OCO3HAHMSI TOCIHEACTBUMA W HENPUSITUS BPEAHBIX NPUBBIYEK (YyHOTpPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B yueOHO-HCCIeI0BaTEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YacTHE€ B PELICHUM MPAKTUYECKUX 3aJlady COLUAIBHOU
HaIPaBJIICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);

UHTepeca K MPaKTUYECKOMY U3YyUEHHUIO Mpodeccuii pa3IuiyHOro poja, B TOM YHCIe
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;



YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHIyaJIbHOM TpaekTopuu oOpa3zoBaHMUs,
Oynymei mpodeccuu U peann3aui COOCTBEHHBIX KU3HCHHBIX TUIAHOB C YIETOM
JUYHOCTHBIX HMHTEPECOB, CIMOCOOHOCTEM K XWUMHUHU, MHTEPECOB MU MOTpeOHOCTEN
00IIIECTBA;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€NIECOOOpPa3HOr0 OTHOUICHUS K TPUPOJE, KAaK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAaHUsI TJOOATLHOTO XapakKTepa JKOJOTHYECKUX MpoOJeM, BIMSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;
OCO3HAHUSI HEOOXOAMMOCTH HCIOJIB30BaHUSA JOCTHUKEHUM XUMHUHU JJisl PEIICHUS
BOITPOCOB PAILMOHAIBHOTO ITPUPOIOIIOIB30BAHU;

AKTUBHOI'O HEMPUATHS IEUCTBUN, MPUHOCAIIUX BPEI OKPYKAIOMIEH HPUPOTHON
cpelle, YMEHHsI MMPOTHO3UPOBATH HEOJIATONPUSATHBIE YKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIBTYPHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH U YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKY;

MOHUMAaHUs Crelu(UKU XUMHUH KaK HAyKd, OCO3HaHUs €€ posr B OpMUpPOBAaHUU
PalMOHAIIBHOTO HAYYHOTO MBIIUICHHS], CO3AaHUM LEJOCTHOIO MPEICTaBIEHUs 00
OKPYKAaIOIIEM MHpE KaK O €IMHCTBE IMPUPOABI WU 4YEJIOBEKAa, B IIO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIEM COXPaHEHUS] MPUPOIHOTO
PaBHOBECHS;

yOeKIEHHOCTU B 0COO0OM 3HAYMMOCTH XMUMHH JJIsI COBPEMEHHOM LMBHIM3AIMU: B
e€¢ TYMaHHCTHYECKOW HAIpPaBJICHHOCTH W Ba)KHOW POJIM B CO3JaHUU HOBOM 0asbl
MaTepUaIbHOU KYJIBTYPHI, PEIICHUH I100abHBIX MPOOJIeM YCTOMUHUBOTO Pa3BUTHUS
YEeJI0BEUECTBA — CBIPEBOM, DJHEPreTUYECKOM, MHUIIEBOM M 3KOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, O0ECIIEYECHUHN YCIOBUN YCIEITHOTO Tpyaa
Y DKOJIOTUYECKU KOM(OPTHOU MKU3HH KaKIO0TO WieHa O0IIeCcTBa;
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: IMTOHMMAHMS CYIIHOCTH METOAOB MO3HAHMS,
WCITIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH MCTOIL30BATh MOTy4aeMbIe
3HaHWS JUIl aHalu3a W OOBSCHEHWs SBICHUW OKpPYXKAloMEro Mupa u
MPOUCXOMSIUX B HEM M3MEHEHHM, YMEHUS NeJlaTh OOOCHOBAHHBIC 3aKITIOUYEHUS



HAOCHOBE HAy4YHBIX (PAKTOB W HMEIOMIMXCS JAHHBIX C TIEJNBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XMMHUUYECKHUE 3HAHUS IS PEIICHUS
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IeATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO 1 CaMO0OpPa30BaHUIO,
K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW 1O XUMHH B COOTBETCTBUU C
YKU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM TpyJa B pa3UyHbIX cdepax mnpodeccuoHanbHOU

NEATEIIBHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ylbTaThl OCBOCHUS Y4yeOHOro mnpeaMmera «XuUMHUS» Ha
YPOBHE CpEJHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIE TUTSE (bopmupoBaHUS MHUPOBO33PEHUS oOy4arommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaXKaIoIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, Uccleq0oBaHUE, HAOTIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);
YHUBEpCalbHble Yy4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,
peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIIuXCs;

CIIOCOOHOCTh 0OYYalOIIMXCS HMCIOJb30BaTh OCBOEHHBIE MEXKIUCUUILIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS M  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPa)KarOT  OBJIAJECHHUE  YHHBEPCAIBHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH UM  PErYyJISTUBHBIMU
JICVUCTBUSIMH.

OgByaieHHe YHMBEPCAJIbLHBIMH Y4eOHbIMH O3HABATEIbHBIMHU AeHCTBUSMMU:

1) 6a30Bble JJOoruvyeckKune JaeMcTBUSI:

CaMOCTOSITENILHO (DOPMYJIUPOBATh U aKTYaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTNPEIENATH LeJId AeATEIbHOCTH, 3a/1aBasi apaMeTPhbl U KPUTEPUHU UX TOCTUKEHUS,
COOTHOCHUTH PE3yJIbTaThl I€ATEIbHOCTHU C MOCTABICHHBIMU LEJSIMU;

UCIIOJIB30BaTh IIPU OCBOCHMM 3HAHUK MPUEMBI JIOTMYECKOTO MBIIIJIEHUS —
BBIICNISITh XapaKTEPHbIE MPU3HAKUA TIOHSITHH W YCTAaHABIMBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHS ISl OOBSICHEHUS OTJIETbHBIX (PAaKTOB U
SIBIICHU;



BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCU(DUKAIIUU BEIICCTB M XUMUYECKUX
pEeaKuunii;

yCTaHABIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3Yy4aeMbIMU SBICHUSMU;
CTPOUTH JIOTUYECKHUE pacCykAeHUsS (MHIAYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
BBISIBJIAITb  3aKOHOMEPHOCTH U TMPOTHUBOPEYHUSI B PACCMATPUBAEMBIX SIBJICHUSX,
(GbOpMyIPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh B TMPOIECCE IMO3HAHMSI, HWCIOJIb3yeMble B XHMHUU CHMBOJHYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyla, ypaBHEHHE XHUMHUYECKOU
peakluy — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUYECKHUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMHM METOJIOB HAy4YHOrO T[IO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKkuu;

dbopMynupoBaTh LETH M 3a7a4d WCCIEIOBAHMS, MCIIOJIb30BAaTh MOCTABICHHBIE H
CaMOCTOSITENILHO ~ C(OPMYIIMPOBAHHBIE BOMPOCHI B KauecTBE MHCTPYMEHTa
MO3HAHUSA W OCHOBBI JJig (DOPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJCTh HAaBBIKAMH  CaMOCTOSTEIPHOTO  IUTAHUPOBAHUS W TMPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOaTh 32 XOIAOM
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOHM  MCCIENOBAaTEIbCKOM U NPOEKTHOU
JESITEIbHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEIHICHUS] MPAKTUYECKUX 3a/lad, NPUMEHEHHUIO Pa3TuYHBIX
METO/IOB IMO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OPHUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX WH(POpManuu (HaAydHO-TIOMYJIsIpHAs
JUTepaTypa XUMHYECKOTO COJEpXKaHWsS, CHOpaBOYHBIE TMOCOOWs, PpEecCypcChl
WNuTepHera), aHanu3upoBaTh HMHQPOPMALUIO PA3IUYHBIX BHUJAOB U  (QopM
MIPE/ICTAaBIICHNUS, KPUTHUYECKU OIICHUBATh ed JOCTOBEPHOCTD u
HEMPOTUBOPEYHBOCT;

(bopMyIMPOBATh 3aMPOCHl U MPUMEHSTh PA3IMYHBIC METOBI MIPU IMTOUCKE U OTOOPE
uH(popMaIuu, HEOOXOIUMOM NJisi BBITIOJIHEHUS YYEOHBIX 3a7ad ONpenel€HHOTO
TUIIA;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;



CaMOCTOSITENIFHO BbIOMpaTh ONTUMAJbHYIO (OpMYy MIpEACTaBICHUS HH(POPMAIUH
(cxembl, TpauKu, AUarpamMmbl, TaOJUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KA4E€CTBE CPEACTBA MpU pabOTE C XUMHUYECKOH
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKHE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (POpMyJIbl, aOOpeBUATYPbl, HOMEHKIIATYPY;

UCIIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH.

OsgJajieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXkJaeMOHl TeMbl B XOJ€ AUajiora W/WiIu
JUCKYCCUM,  BBICKAa3bIBaTh  MJIeH, (OPMYyJIHpPOBaTb CBOU  INPEIAJIOKEHUS
OTHOCHUTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNaTh C TpE3eHTAllMeld pe3ylbTaTOB MO3HABATENIbHON JESITEeIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OgilaieHHe YHUBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1eHCTBUSIMH:
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh U OCYIIECTBJISATH CBOIO  IO3HABATEJBHYIO
JeSITENIbHOCTD, OmpefAensas e€ IleNd W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEaKHUsX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH JNEATEIHHOCTH Ha OCHOBE CaMoOaHalIu3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:
c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN 0 XUMHUYCCKOW COCTABIISIIONICH €CTECTBEHHO-
HAyYHOW KapTUHBl MHpA, POJIM XHMHUU B I[IO3HAHUM SIBIICHUM NPUPOIBI, B
GbopMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JHYHOCTH, €€ (YHKIIMOHAILHOMN
IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpe/ie;

BJIAJICHUE CHCTEMOM XAMUAYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOIIOJIaraloIIue TOHATHS (XMMHUYECKUM DSJIEMEHT, aTOM, OJJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJia, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUUYECKas



CBs3b, CTpyKTypHass (opmyna (pa3BépHyTas U  COKpamiéHHas), MOJIb,
MOJISIpHAasiMacca, MOJISIPHBIA O00BEM, YIJIEpOAHBIA CKeleT, (yHKIHOHATbHAS
rpynna, pagukall, HW30MEpHUsi, H30MEpPbI, TOMOJOTUYECKUN psii, TOMOJIOTH,
YTIEBOAOPO/IbI, KUCIOPOA M a30TCOJIepKAIlUe COCAUMHEHHS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCIUWHEHHUSA); TEOPUH U 3aKOHBI
(Teopust cTpoeHusi opraHuyeckux BemectB A. M. byTnepoBa, 3akKOH COXpaHEHHs
MacCchl  BEHIECTB);  3aKOHOMEPHOCTH,  CHUMBOJUYECKUU  SA3BIK  XUMUHU;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAIIMe B OCHOBE MOHMUMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M O€30MaCHOM HCIOJIb30BAHUU BAXKHEUIIUX OPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

cOPMHPOBAHHOCTh YMEHWUU BBISBIATH XapaKTepHbIC TPU3HAKH TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHUYECKUX COCTMHEHU;
c(hOpMUPOBAHHOCTh YMEHHUM HCHOJIb30BATh XUMUUYECKYI0 CHMBOJIMKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIETU MOJIEKYJ OPTaHMYECKHX BEHIECTB I WILTIOCTPAIlUU HUX
XUMHYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBAaTh MPUHAMJIC)KHOCTh H3YUYCHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOEHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne coequHeHuN (yriieBOJOPOAbl, KHUCJIOPOJ U a30TCOJEpKaIue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS II0
cuctematudyeckoit Homenknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AaleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (BeHos, (hopMambaeruj, areTaibIerua, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

chOpPMUPOBAHHOCTh YMEHHSI  ONpEACNATh BHUABI XMMHYECKOM CBSI3M B
OpraHUYECKUX COCIUHEHUSAX (OIMHAPHBIC U KPATHBIC);

chOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJIOKEHUS TEOPUM  CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;
c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepU30BaTh COCTaB, CTpOeHUE, (HU3NYECKUE U
XUMHUUYECKHE CBOMCTBA THUIWYHBIX TPEACTABUTENICH  Pa3IUYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, dTWUJICH, MPOMUJICH, alleTHJICH, OyTaaueH-
1,3, metunOyraaueH-1,3, 6eH307, METaHOJ, 3TAHOJ, JTUJICHTIUKOIb, TJIUIEPHUH,
deHou, areTanbaeru, MypaBbHUHAs M YKCyCHash KHUCJIOTHI, TJIIOKO3a, Kpaxmall,
[EJUTI0I03a, aMUHOYKCYCHasi KHUCJI0Ta), WIITIOCTPUPOBATH TEHETUYECKYIO CBS3b



MEXIy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpPMUPOBAHHOCTh yMEHMSI XapaKT€PU30BaTh HCTOUYHUKHU YTIJIEBOJOPOHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX IepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

COPMHPOBAHHOCT, YMEHUW TMPOBOAUTH  BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOIYKTa
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WUJIU MPOAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCTh YMEHUMN BIIAJIETh CHUCTEMOW 3HAHWUA OO0 OCHOBHBIX METOJaX
HAyYHOTO TIO3HAHWS, WCIOIB3YEMbIX B XHMHH TIPH H3YYCHWH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COONIOAATh MpaBUja TOJIB30BAHUS XUMHYECKOU
MOCy/I0Ol U J1abOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXE IMpaBWiia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHPOBAHHOCT, YMCHHH IUIAHUPOBaTh ¥ BBINOJHATH  XUMHYCCKHM
AKCIIEPUMEHT (IIPEBPAILEHUS] OPTAaHUYECKUX BEIIECTB IPU HArPEBaHUU, MOJTyYEHUE
ATWIIEHA M W3YYEHHE €ro CBOICTB, KauyeCTBEHHbIE PEAKIUU OPraHUYECKHUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;
chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AQHAIM3UPOBATh  XHMHUYECKYIO
uH(pOpMaIMIO, TMOJIy4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

c(hOpMUPOBAHHOCTD YMEHUH co0Jro1aTh rpaBuia JKOJIOTUYECKHU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIECH MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JICHCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YEJIOBEKa;



Uil 0OOyYaronuxcsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUTSL CIIETIBIX M CNA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE MCIOJIb30BaTh PElibepHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XumMudeckux Gopmyi.

11 KJIACC

[IpenmeTHbIE pe3yibTaThl OCBOECHUS Kypca «OOmas U HEOpraHUYecKask XUMUSD»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKON COCTABIISIFOIIEH €CTeCTBEHHO-
HAy4HOM KapTUHBI MHpA, POJM XHMHUU B I[IO3HAHWU SBJICHUN MpPUPOABI, B
GbopMUPOBAaHUM MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIHOHAIBLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 3J0POBBIO U MPUPOIHOI Cpee;

BJIJICHUE CUCTEMOM XUMHUYECKUX 3HAHUU, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIE€MEHT, aroMm, u3oTom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHAas, MOHHAsI, METAJLTHYECKAs, BOJOPOAHAS ), KPUCTAITMYECKasl pEIIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJHUTHL, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XHUMHYECKOE pPaBHOBECHE);TCOPUU M 3aKOHBI (TeOopus
AIEKTPOJUTHYECKON auccolmannu, nepuonnueckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTrUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXKHEHIINX HEOPTraHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEILHOCTH YEJIOBEKA;

cOPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTepHbIE TMPHU3HAKH TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIME MOHATHUS MPU
OMMCAaHUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaIlCHUM;

chOpPMHPOBAHHOCTh YMEHUN MCIOJB30BaTh XUMUYECKYIO CHUMBOJHKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM  XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, TamcéHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAQ, MUPUT U IPYTHE);
c(hOpPMHPOBAHHOCTh YMEHUU OIpPEACNATh BaJCHTHOCTh M CTENEHb OKHCICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHHUAX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU



CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAUTMYECKON pEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJIspHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CpPeibl B BOJHBIX PACTBOPAX HEOPTaHHUUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUW YCTAHABIMBATh IMPUHAIC)KHOCTh HEOPTaHUYECKUX
BEIIECTB IO MX COCTaBY K OMpPEACIEHHOMY KJIACCY/TPYIIEe COSTMHEHHM (ITPOCTHIE
BEI[ECTBA — METAJUIBI M1 HEMETAJIbI, OKCHJIbI, OCHOBAHWMSI, KUCIOTHI, aM(pOTEPHBIE
TUAPOKCHUJIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHHUH PacCKpbIBaTh CMBICH Mepuoandeckoro 3akona J[. U.
MeHieneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOIIYIO, O0BICHUTEIBHYIO 1
MPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1—4 mepuonoB lleproanyeckoil CHCTEMbI XMMHUYECKHX
anemeHToB JI. WM. MeHzeneeBa, WCHONBb3ys MOHATHA «S-, P-, O-3JEKTPOHHBIC
opOuTanm», «IHEPreTUYECKUEe YPOBHU», OOBICHATh 3aKOHOMEPHOCTH WM3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB W HUX COCJUMHEHHM MO TEpUOJaM U TpyIam
[Teproanyeckoil cucremMbl XuMudeckux 31aeMeHToB . . Menneneena;
c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE
CBOMCTBA HEOPTaHMYECKUX BEIIECTB pAa3IMYHBIX KIJIACCOB, MOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOU CBSI3M MEXJy HEOPraHUYECKUMU BEIIECTBAMHU C
MOMOIIBI0 YPAaBHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;
chOpPMHUPOBAHHOCTh YMEHHSI KJIACCU(PUIUPOBATH XUMUYECKUE pEaKIUd IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIIOBOMY
s dekTy peaknuu, U3MEHEHHIO CTEIEHEH OKHCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
peakiuy, YyYacTHUIO KaTaiau3atopa)cOpMUPOBAHHOCTh YMEHHUM COCTABIIATH
YpaBHEHUSI PEaKIMil pPa3TUYHBIX THUIIOB, TOJIHBIE U COKpAIIEHHBIC YpPaBHEHUS
peakiuii HOHHOTO OOMEHA, YYUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU HUIYT
710 KOHIIA;

chOpMUPOBAHHOCTh ~ yYMEHUW  TPOBOJUTH  PEAKIUU,  IOJTBEPKIAIOIIHE
Ka4eCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHH  pacKpbiBaTb  CYIIHOCTh  OKHCJIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEaKL;

chOpPMHPOBAHHOCTh yYMEHUN OOBACHITh 3aBUCHMOCTh CKOPOCTH XHUMHYECKOU
peakiuu OT PA3INYHBIX (PAKTOPOB; XapaKTeP CMEIICHUSI XUMUIECKOTO PAaBHOBECH S
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (nmpuniui Jlelllatense);



c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKUE MPOIIECCHI, JICHKAIIHIE
B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, aMMHakKa, a TaKkKe
cOPMHPOBAHHOCTh TPEACTABICHUA 00 OOMMX HAyYHBIX TMPUHIUIAX W
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMHPOBAHHOCTh YMEHUHN MPOBOJAUTH BHIYMCIICHUS C UCIIOJIb30BAHUEM MOHATHS
«MaccoBasi JIOJISI BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUN Ta30B IIPH
XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WM O0BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCT, YMEHUW COOJIOATh MPAaBHJIa TIOJB30BAHUS XUMHUYECKON
nocyAod M JabopaTOpHBIM O0OpYyJOBaHMEM, a TaKXkKe IMpaBuia oOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh ~YMEHHMH  IUJITAHUPOBATh M  BBIMNOJHATH  XUMUYECKHUH
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIuHu,
peakiy MOHHOTO OOMEHA, KauyeCTBEHHBIE pEaKIMu Ha cyibdaT-, KapOooHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad IO
temam «Metaub»y U «HeMmeTtaiibl»y) B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MPU OOPAIEHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJNbTAThl XWMHUYECKOTO OHKCIEPUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIHil U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XHUMHUYECKYIO
uHOpMAIUIO, TOJy4aeMyl) U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, HTepHeT u ApyTux);

c(hOpMUPOBAHHOCTD YMEHUH co0Jro1aTh rpaBuia JKOJIOTUYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIBHOCTH B LEJIAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTAaHU3MBbI ONPECTEHHBIX BEIIECTB, IOHUMAas
cvbpicn mokasarens [IJIK, mosCHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS W
MpEeAOTBPAIICHHUS UX BPETHOTO BO3ACHCTBUS HA OpraHU3M YEJIOBEKa,

JUI.  OOy4YaronIuxcsi C OTPAaHMYCHHBIMM BO3MOXKHOCTSIMU 3/IOPOBBS: yMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUTSL CTIETIBIX M CIIA0OBWISIIMX OOYYaIONIMXCSA: YMEHUE MCIOJIb30BaTh PEbepHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/n  TeMIpPOrpamMmbl Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl

o0pa3oBaTebHbIEPECYPChI

Pa3znen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM

IIpenmeT opraHnYeCcKO XUMMUH.
bu6mmoreka [IOK

1.1 T
COPHA CTPOCHHA OPTANMHCECKHX 3 0 0 https://m.edsoo0.ru/7f41837¢c

coenuHenuit A. M. byrneposa

Hroronopaszneny 3

Pasznen 2.YriaeBoaopoanbl

51 [IpenenbHBICYTIIEBOIOPOIBI — 9 0 0 bu6nmoreka [JOK
' AITKaHBI https://m.edsoo.ru/7f41837c
99 HenpenenbHbie yriaeBogopoabl: 5 0 0 bubnnoreka [JOK
' aJIKeHBI, aJIKaJUCHBI, aJIKUHBI https://m.edso0.ru/7f41837¢
bu6mmoreka [IOK
2.3 A 2 0 1
POMATHACCRUEYIICBOROPONH https://m.edsoo0.ru/7f41837c
54 IIpupoaHbIE HCTOYHUKH 3 1 0 bubnnorexka [JOK
' YIJIEBOAOPOAOB M UX MepepaboTka https://m.edso0.ru/7f41837c
Hroromnopasaey 13
Pasnen 3.KuciiopoacoaepxanmueopranudecKkuecoeIMHeHus
bu6mmorexa [IOK
1 . D
3 Crmprst. deron 3 0 0 https://m.edsoo.ru/7f41837c
3.9 Anpneruasl. Kap6oHOBBIE 7 0 1 bu6mmoreka [IOK
' KUCJIOTHI. CIIOXKHBIE d(PHUpBI https://m.edso0.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK

53 Yreson > ! 0 https://m.edso0.ru/7f41837¢c

Hroromnopazaeny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

41 bu6mmoreka [IOK

AwmuHBL. AMUHOKACIOTEL. beiku 3 0 0 httos://m.edsoo.ru/741837¢

Hroromnopazaeny 3

Pa3nen S.BbicokoMoOJIeKy IsIpHbIECOeIMHEHUSA

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

5.1 [Tnactmaccer. Kayuyku. Bonokna 2 0 0

Hroromnopazaeny 2
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTejibHbIEPeCyPChI
Paszgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
11 [lepuoanueckas cucrema 3 0 0 bubmorexa [JOK
' p https://m.edso0.ru/7f41a636
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 CrpoeHueBeniecTsa. 4 0 0 bubnuoreka [IOK
' MHoroo6pa3sueBerecTs https://m.edso0.ru/7f41a636
bu6nmoreka [JOK
1. X 1
3 HMHACCKHEPCAiiiH 6 0 https://m.edso0.ru/7f41a636
Hroronopaszaeny 13
Pa3nen 2.Heoprannueckassxumusi
bu6nmoreka [JOK
2.1 M 1
TRt 6 0 https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
2.2 H
eMeTAILIRT d 0 0 https://m.edso0.ru/7f41a636
53 CBs3b HEOPraHUYECKUX U 9 1 0 bubnuotexa [JOK
' OPraHUYECKUX BELIECTB https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3znen 3.XumMmus u :xu3Hb
bu6mmoreka [JOK
3.1 XUMH5LH KHSHb 4 . 0 https://m.edso00.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroronopazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Jlomaninee
Temaypoka
n/n 3aJaHue
[IpeameT opranyecKkoil XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE Nelynp3
Teopus crpoeHus oprannyeckux coenuHeHud A. M. bytiepoBa, €€ OCHOBHBIE TTOJIOKEHUS Ne2ynp5
3 [IpencraBnenue o kinaccudukanyu opraHu4deckux BemiecTs. Homenkmnarypa (cucremMarudeckas) u Ne3ynp2
TPUBUAIIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKHUH Pl Nedynpl
5 MerTaH u 3TaH — OPOCTEUIINE MPEACTABUTEIM AIKAHOB NeSynpl
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA Ne6ynp4
7 OTUJIEH U IPOIUJIEH — MPOCTEHIINE TPEICTABUTENIN ATKEHOB Ne7ynp3
8 [TpakTuueckas pabota Ne 1. «[lonyyeHue sTUIeHA U U3YUYEHUE €T0 CBOWCTBY» 3apaHued
9 Anxanuensl. byraguen-1,3 u metmnoyraauen-1,3. Ilomyuyenue cMHTETHYECKOTO KaydyKa U PE3UHBI Ne8ynp2
10 AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJOTHUECKUN Psifl. ALIETHUIICH — Ne9ynp2
MIPOCTEUIIUUIIPEICTABUTEIbAIIKUHOB
11 Brprunciienus Mo ypaBHEHUIO XUMHYECKON PEAKIUU 3apauya3
12 ApeHbl: 6eH301 U TOIYyoJ. TOKCHYHOCTh apeHOB Nel1Oynp4
13 ['eneTnueckas CBsI3b yrieBOIOPOAOB, MPUHAIICKAIINX K PA3JIMYHBIM KJlaccaM Nellynp6
14 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN T'a3 U MOMYTHBIC HE()TAHBIC Ta3bl. Nel2ynp3
15 [TpupoHbIe HCTOYHUKH YTIEBOIOPOAOB: HE(Th U MPOAYKTHI €€ nepepaboTKu Nel2ynp4
16 KonTpomnpHas pabota no pazaeny «YriaeBoJ0pOIb Bonpoc4
17 IIpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJI. BonopoaHascBsa3b Ne13ynp6
18 MHOroaTroMHbIE CIUPTHI: ITUICHTIUKOIb U TITULIEPUH Neldynpl
19 ®DeHOM: CTPOCHHUE MOJICKYJIBI, PU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE Nel5ynp3




20 Anpaerupl: GopMambACTUI U alleTAIbICTH . ATICTOH Neléynpl
21 OaHOOCHOBHBIE MpefieNibHbIe KApOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHAs Nel7ynp5
22 [IpaxkTuyeckas padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIOTBI» Ne18ynp2
23 CreapuHOBas U OJCUHOBAS KMCJIOTHI, KaK MPEACTAaBUTENN BBICIINX KAPOOHOBBIX KUCIOT Ne19ynpl
24 Mpbu1a KaK COJIM BBICHIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEEe ACHCTBHE Ne20ynp2
25 CrnoxHnble 3(hUpbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIPONIHU3CI0OKHBIXI(DUPOB Ne2lyanl
26 JKupbl: Tuaponn3, MpUMEHEHHE, OMOJIOTHYECKast POJIb KUPOB Ne22ynpl
27 VYrneBoasl: cocTa, kiaccudukanus. Baxxneilmme npencTaBuTeNn: IIt0K03a, PpyKTo3a, caxapos3a Ne23ynp7
28 Kpaxman u nemitono3a Kak NpupogHbIE MOJIUMEPHI Ne24ynp3
29 KonTponbHas padora no pazzaeny «Kucinopoacoaepsxkaliiie OpraHn4eckie coemHEHHs Bonpocl

30 AMMJHEBL: METUIAMHMH U aHUJIUH Ne25ynp1l
31 AMWHOKHCIIOTHI KaK aM(pOTEpPHBIC OPraHUYECKUE COSAMHCHISI, UX OMOJIoTHYecKoe 3HaueHue. [lenTu bt Ne26ynp8
32 benku kak npupoIHbIe BBICOKOMOJIEKYIISIPHBIE COCANHEHUS Ne27ynpl
33 OcHOBHBIE IOHATHSA XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN Ne28ynp4
34 OcCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYJIAPHBIX coequHeHM. [ImacTmMaccehl, kKaydyku, BOJIOKHA Ne28ynp5
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11 KIIACC

Ne Jlomaminee
Temaypoka
n/n 3alaHue

1 XHUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpPOHHAsI KOH(UTYpaIHs aTOMOB Nelynp2

5 Ilepuonnueckuii 3akoH u [lepuoanueckas cucrema xumuyeckux asmemeHToB . 1. Menaeneesa, nux Ne2ynp6
CBSI3b C COBPEMEHHOI TeopUel CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COEIMHEHUI MO rpynnaM u

3 nepuoaM. 3HaYCHHE MEPUOINIECKOTO 3aKOHA U CUCTEMbI XUMUYeCcKuX 35ieMeHToB .M. Menneneena B Ne3ynp2
pPa3BUTHHU HAYKHU

4 CtpoeHue BeliecTBa. XuMU4eckas CBsi3b, €€ BHJIbl; MEXaHU3Mbl 00pPa30BaHUs KOBAJICHTHON CBSI3H. Nedynp8
Bonopoanasicas3b )

5 BanenTtHocTh. DnekTpoorpuniarenbHocTh. CTeneHb OKUCIeHus. BemecTBa MOJIEKYISIpHOTO U NeSynpl
HEMOJIEKYJIIPHOTO CTPOCHHUS

6 [TonsiTHEe O IUCTIEPCHBIX cucTeMax. ICTUHHBIE U KOJIJIOMIHBIE PacTBOPHI. MaccoBasi 107151 BEIIECTBA B NeGynp2
pactBope

7 Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COeIMHEHUH. [ eHeTHueckas CBSI3b HEOPTaHUYECKUX Ne7ynp2
BEILECTB, Pa3JIUYHBIX KJIACCOB

8 Knaccudukamnus XuMruieckux peakifii B HEOPraHUIECKON M OPTraHNYeCKOM XUMUHU. 3aKOH COXPaHEHUS Negynp1
MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTHH MPU XUMUUYECKUX PEAKIIUSIX

9 Ckopoctb peakiuu. OOpaTuMble peakiiuu. XUMHUECKOe paBHOBECHE Ne9ynp5

10 [TpakTiueckas padorta Ne 1. «BnusiHre pa3ianuHbIX (aKTOPOB HA CKOPOCTh XMMHUECKON peaKIMm» NelOynp4

11 OnekTponauTnueckas aucconuanus. [lonstue o BonopoaHoM nokasarene (PH) pactopa. Ne11ynp6
PeakunnnonHorooomMena. ['upoian3opraHiueckux 1 HeOpraHM4eCKUXBEIIECTB )

12 OKHCTUTENbHO-BOCCTAaHOBUTENbHBIC peakinu. [IoHsATHE 00 7IeKTpoIr3e paciiaBoB U pacTBOPOB Colieit Nel2ynpl

13 KonTtponbHast pabota mo pazaeny «TeopeTudaeckue OCHOBBI XUMUN» Bonpoc3

14 Merauibl, ux nosioxenue B [lepuogunueckoii cucreMe xumuueckux 3neMeHToB Jl. . Menaeneesa u Nel3ynp7




0Cc00EHHOCTH cTpOoeHHsI aTOMOB. O0IMEPU3NIECKUECBOWCTBAMETAIIIOB

15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI Pl HANIPSKEHUH METAIIIIOB Neldynp5

16 XUMHYECKUE CBONCTBA BAKHEUIIINX METAILIOB (HATPU, KAJIUH, KaJIbIIUM, MarHui, aJIIOMUHUN) U UX Ne16ynp3
COeIMHCHUI

17 XUMUYECKUE CBOWCTBA XPOMa, MEAU U UX COEAUHEHUIN Nel7ynp2

18 XHUMHYecKre CBOMCTBA IIUHKA, JKelle3a U MX COCTUHEHUM Ne18ynp4

19 [TpakTudeckas padora Ne 2. "PenieHne sKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «MeTalbi»" 3apaHunes

20 Hewmeramibl, ux nonoxenue B [lepuoanueckoit cucreme xumuyeckux snemeHToB J1. 1. MenneneeBa u Ne19ynp3
O0COOEHHOCTH CTPOEHHUS aTOMOB )

21 du3nyecKue CBOWCTBAa HEMETAIUIOB. AJIOTPOITHSI HEMETAILIOB (Ha IpUMeEpe KUCIOpoia, cepsl, hocdopa Ne20ypa
U yriiepoa) )

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBhI U UX COCTMHEHUI Ne22ynpl

23 XuMHYECKHEe CBOMCTBA a30Ta, (hocodpa U UX COCTUHCHHIN Ne23ynp3

24 XHUMHYECKUE CBOMCTBA YIIIEPOJa, KPEMHUS U UX COCINHEHHUN Ne24ynp7

25 IIprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCTMHEHUN No25ynpl

26 O06o01enre 1 cucTeMaTu3alys 3Hanuii mo teme «Hemetannesly. Beraucienus mo ypaBHEHUAM 3agauad
XUMUYECKHUX PEaKIUi U TEPMOXUMHUUECKHUE PACUETHI

27 Pemenue skcniepuMeHTaNbHBIX 3a7a4 110 TeMe "HemeTamnsl'"» 3apava’

28 KoHnTponsHas padora o Temam «MeTaiuis» u «HemeTamibn Bonpoc4

29 Heoprannueckue u oprannueckue KUcinoTel. Heoprannueckue u opraHnyeckre OCHOBaHUS Ne26ynp8

30 AMdoTepHbIe HEOPTraHUIECKHE U OpraHUYECKUE COeMHEHUs. [ eHeTnuecKas CBsI3h HEOPTraHUIECKUX U Ne27ynpl
OpPTraHUYECKUX BEIECTB

31 Ponps xumuu B obecrieueHnr HKOJIOTHIECKOM, YJHEPTETHIECKOM U MHUIIEBOM 0€3011aCHOCTH, Pa3BUTHHN No28
METUITMHBI

32 [IpencraBnenus 06 0OIMKX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO MOTYYSHHs BAXKHEHIIINX BEIIECTB Ne29

33 YenoBek B MUpE BEIICCTB K MaTEPHAJIOB Ne30

34 XUMUS U 300pOBbEYETOBEKA Bonpocbi3-6
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VueOnuk: Xumusa 10xmacc. Xumus 11 kiacc.

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA
Kunroneuatnas nponykuus: Xumus 10 kiace,1 1knace.Ilpocsemenne. Pabouas

nporpamma no npeamMery " Xumus"M: IIpocsenienne,2023r.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://files.school-collection.edu.ru/dlrstore/bead8602-ad9f-ee28-499e-

54§222920c68/index.htm

http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816-a557-

cfd1f53489ed/index.htm






