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HOACHUTEJBHASA3AIIUCKA

Pabouas mnporpaMmmMa 1O XMMHM Ha YPOBHE CpEIHEro  OOLIEro
oOpazoBaHuspazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O606pazoBanuu B Poccuiickoit denepanum», TpeOoBaHUN K pe3ysibTaTam
ocBoeHUsAPeaepaIbHONOOPA30BATEILHOUTTPOTrpaMMBICPETHET000IIIEr000pa30BaH!
sa(DOIT CO0), MPEICTABICHHBIX B denepaibHOM
rocynapctBeHHoMoOpazoBaTebHOMCTaHapTeCOO, cyuéTomKoHIenuunpenoaan
aHuslydeOHoronpeaMeTa« X uMus»BoopazoBaTeabHbIxopranuzanusxPoccuiickoit®
eiepallii, pean3y oM X0CHOBHBIEOOPAa30BaTEIbHBICTIPOT PAMMBbI, HOCHOBHBIXIIOJIO
weHnit«CrparerunpasButusiocnutanusiBPoccuiickoii®enepaiuu Ha MEpUOA 10
2025 rona» (Pacnopsixenue IIpaButensctBa PO 0129.05.2015Ne 996- p.).

XUMHUSHAYPOBHEYTTYOIEHHOTOM3YUEHUSI3aHUMAETBAXKHOEMECTOBCUCTEMEECT
€CTBEHHO-Hay4yHOrooOpa3zoBaHusyyammxcs 10—
1 1xmaccoB.M3yueHuenpenmeTa,peain3yeMoeByCI0BUAX U EepEeHITUPOBAHHOTO, IT
POPUIBHOT000yUEHHU S, IPU3BAHOOOECTIEUUTHOOIIIE00Pa30BaATEIbHYIOMOOIIEKYIbTY
PHYIONOJITOTOBKYBBIITYCKHUKOBIIKOJIBI, HEOOXOIUMYIOIJIIAJANITAIIUU UX K OBICTPO
MEHSIOIIUMCSI YCIIOBUSIM KU3HHU B COLIMYME, a TAKKe JUISIIPOIOIIKEHUST 00 ydeHHUSI
B OpraHu3anusax npodecCUOHaIBLHOTO o0Opa3oBaHus,
BKOTOPBIXXUMHUSISBIISIETCAOAHON U3MPUOPUTETHBIXIUCIIUILINH.

BrporpamMmmMmenoxumMumnHazHaueHUETIPEAMETAK X UMUSANIOTY4aeTIIOAPOOHYIOH
HTEPIIPETAIMIOBCOOTBETCTBUMCOCHOBOTIONNAraoIUMHUIION0KEHUIMUDPT OCCOO0B
3aMMO00YCIIOBICHHOCTHUIIENEH,COIePIKAHUS,PE3YTTATOBOO YUEHUSUTPEOOBAHUNKY
POBHIONOATOTOBKUBBINTYCKHUKOB. CBUIETEIILCTBOMTOM YSIBIISIFOTCSACIIE 1Y FOILIUEBBITT
OJTHSIEMBICTIPOTPAMMOUIIOXUMUHN (DYHKIIUH:

e HnHPOPMAIUOHHO-

METOINYECKas, peaTn3aluIKoTOPOH0OeCTIeYMBACTIIONYUCHUETIPEICTABICH
USIOTICJISIX,COIePKAHI U, 00 IIEHCTPpaTernuo0ydeHus, BOCITUTAHUS u
pa3BuTHs ~ OOydYalOIIMXCA  CPEACTBAMHU  TMPEIMETa,U3y4yaeMoro B
PaMKaXKOHKPETHOTOIIPO( IS,

e OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTOpast
pelycMaTpUBaeTONPEAEICHUE IIPUHIIUIIOBCTPYKTYPUPOBAHUSHUIIOCIIEIOB
aTeNIbHOCTUM3YUYEHUS  y4eOHOro  marepuana, KOJMYECTBEHHBIX U
KaueCTBEHHBIX  €TOXapaKTePUCTHK;, TOJIXOJ0B K  (POPMUPOBAHUIO
COJZIepKATETbHOU
OCHOBBIKOHTPOJISTUOLIEHKHOOPa30BaTEIbHBIXIOCTHKEHUH 00 YAt XCSABD
aMKaxuTOToBoMaTTecTalMuB(GOPMEEINHOIOTOCYIapCTBEHHOT09K3aMeHa
OXHUMMUH.

[TporpammamistyrinyOn€HHOTOM3YYEHUSI XUMUH:



e yCTaHaBJIMBAaE€TUHBAPUAHTHOETPEIMETHOECOAEPHKAHUE,0053aTEIbHOEIISIN
3y4eHUSBpaMKaxoTJAeIbHbIXIIpoPuiIeii,mpegycMaTpuBaeTpacpeaeicHuen
CTPYKTYpUPOBAHHUEETONOKIACCaM,0CHOBHBIMCO P KATEIHbHBIMIMHUSM/pa
3/1eaMKypca;

o JaéTnpuMepHoOepacnpeeIeHueyYeOHOTOBPEMEHHU, PEKOMEHIYEMOT OIISIN3
YUCHUSOTACIIbHBIXTEM;

e IMpeAJiaraeTIPUMEPHYIONOCIEI0BATEIbHOCTU3YUeHUyYeO HOroMaTepra
a ¢ yuyéToOM JIOTMKM TIOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX
UMEKIIPEIMETHBIXCBSI3EH;

e JaéT METOAMYECKYI0 MHTEpIpETAlNI0 IeJel W 3a7ad  U3ydeHUs
npeaMeTaHa yriiyoJ€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB
B
CUCTEMECPEIHEr000111eroo0pa3oBaHus,coepKaTeIbHOMXapaKTePUCTUKHUIT
JAaHUPYEMBIXPE3YIbTaTOBOCBOCHUIOCHOBHOMOOPA30BaTEIbHOUIIPOTPaMM
BICPEIHET000111eT000pa30BaHUA(JTUYHOCTHBIX,METAIIPEAMETHBIX, IPESIMETH
BIX ),aTaK)KECYyUETOMOCHOBHBIXBUIOBYYEOHO-
MO3HABATEIBLHBIXICHCTBUHOO yUaIOIIETOCSIIIOOCBOCHUIOCOICPIKAHUSTIPEIM
eTa.

[lo BcemM  Ha3BaHHBIM  MO3UIMSIM B  TPOrpaMMe 1O  XUMHH
IpeyCMOTPEHANIPEEMCTBEHHOCTHCOO YUEHUEMXUMTHAYPOBHEOCHOBHOTOOOIIETO
oOpa3oBaHus.3anpeneaMuyCTaHOBICHHOUITPOrpaMMONTIOXUMUHUO0SI3aTeTLHOM (1
HBapUAHTHOMW )COCTABJISIONIEHCOIepKAHUSyueOHOT OTTpeIMETa
«XUMUIHOCTAETCABO3MOKHOCTHBBIOOpAETOBAPUATUBHONCOCTABIISIIOIEH, KOTOpast
TOJKHA OTIPEEATHCS B COOTBETCTBUU C HaIpaBJICHUEM
KOHKPETHOTONIPOPUIT00yueHHUS.

BcooteeTcTBUHCKOHIENTYaTbHBIMUNION0KEHUAMUDI OCCOO0Ha3HaUeHUUTT
peaMeToBOa30BOrOMYTIIYOIEHHOTOYpOBHEHBcHCTEMEe U (D hepeHITUPOBAHHOT000 YT
EHUSHAYPOBHECPETHETr0001ero00pa30BaHUIXUMHUSHAYPOBHEYTITYOIE HHOTOU3YYe
HUSHaIpaBJIeHHAPEATU3AUIONPEEMCTBEHHOCTUCTIOCIEIYFOIUMA TAIOMIIOTYYEHUS
XUMHUYECKOr0o0pa3oBaHUABPaAMKaXU3yUeHUACTEIUATbHBIXECTECTBEHHO -
HAayYHBIXUXMMHUYECKUX JHUCIUIUIMH B By3aX W OpraHuM3alusX CpPEeIHEro
npodeccruonansHOro00pazoBanms. BaToiicBs3un3ydeHuenpeaMeTa« X uMUASI»OpPUCH
TUPOBAHOIIPEUMYIIIECTBEHHOHAPACIITUPEHUEHYTITYOJICHHETEOPE THIECKOMUITPAKTHY
€CKOM MMOATOTOBKH oOyyarommxcs, BBIOpaBIINX OnpeneIEHHBIN
npoprIb00yUeHrss, B TOM YHUCJIE€ C MEPCIEKTHBOW TOCIEAYIONIETO MOTyYCHUS
XAMHYECKOTOOOPa30BaHUsS B OPTaHM3AUAX NPodhecCHOHATBHOTO O0pa3OBaHMS.
Hapsany Cc
stuM,BcBeTeTpeOoBaHu DI’ OCCOOKIIaHupyeMbIMpe3yIbTaTaMOCBOeHUs (Deiepa
JbHON00pa30BaTEIbHONIIPOTPAMMBICPEIHETO00I1IET000Pa30BAHUAN3YUCHUCTIPEM
eTa«XUMHUSI»OPUEHTUPOBAHOTAK)KEHAPEIIeHUEe3adau



BOCIIUTAHUS U COLMAJIBHOTO pa3BUTUs oOOydaromuxcs, Ha (OpPMHUPOBAHUE Y
HUXOOIIEUHTEIJICKTYAIbHBIX YMEHHUHM, YMEHUNM pallMOHAIM3AlMK y4eOHOro Tpy/a
1000OIIEHHBIXCTTOCOOOBIESITEILHOCTH, UMEIOIIIMXMEXK TUCITUTIIIMHAPHBIN, HATTITPE ]
METHBIN XapakKTep.

CocrapisitoniuMu ~ ipeiMeTa  «XUMHUS» HAa  YpOBHE  YIUIYOJIEHHOTO
M3YUYCHUSISIBIISIOTCAYTITYOIEHHBIEKYPChI—
«OprannueckasxuMusinu«Oo1massuneopranndeckass xumusi». [lpu omnpeneneHuun
MOJX0JIOB K oTOopy u
CTPYKTYPHOMOPraHU3aALUUCOAEPHKAHUIITUXKYPCOBBIPOTPAMMENOXUMUU3A0CHOBY
npuHATEIIONOX)eHUIDPT OCCOO0paznuunsx0a30Boronyriyoi¢ HHOroypoBHe
U3YUYCHUSTIPEIMETA.

OcHoBycojepxxaHuaKypcoB«OpranndeckassxumMusi»u«OO01asnHeopraHnyeck
AAXUMUS»COCTABISICTCOBOKYITHOCTHIIPEIMETHBIX3HAHUMMYMEHH M, OTHOCSIIIUXCS K
06a30BOMY YPOBHIO W3y4EHUS npeaMera. Ota
CUCTEMAa3HAaHUMIONYYaeTONPENEIEHHOETEOPETUYECKOEIONIOTHEHUE, TO3BOJIAIOIIEE
OCO3HAHHOOCBOUTHCYIIIECTBEHHOOONIbIINH0OBbEMBakToornyeckoromarepuania. Ta
K,Hayr1yOJIEHHOMYPOBHEN3YUEHUSTIPEAMETA00ECIIEeYeHABO3MOKHOCTb3HAUUTENbH
OTOyBEIUYCHUAO0BEMA3HAHUMOXUMUUECKUXDIIEMEHTAX U CBOWMCTBAX  MX
COCIMHEHUN HAa OCHOBE PACHIMPEHUS] U YTIyOJIeHUSIPEICTABICHUN O CTPOCHHH
BEILIECTBA, XUMUYECKOU CBSI3U "
3aKOHOMEPHOCTAXIIPOTEKAHUSIPEAKIINI, pacCMaTPUBAEMbBIXCTOUKU3PEHUSA XUMUYECK
OMKMHETUKUUTEpMOINHAMUKH. 3yuenuenepuoaguyeckorozakonaullepuoanyecko
HCUCTEMBIXUMUYECKUXAIIEMEHTOBOA3UPYETCIHACOBPEMEHHBIXKBAHTOBOMEXAHUYEC
KUX MPEACTABICHUSIX O CTPOCHUH aTOMa. XUMHUYECKasi CBSI3bOOBICHSIETCS ¢ TOUKU
3peHUs PHEPreTUYECKUX U3MEHEHUU TpHu €€ 00pa30BaHMM MPa3pYIICHUU, a TAKXKe
c TOYKH 3peHUs MEXaHU3MOB eé o0pa3oBaHUsl.
N3ydeHneTunoBpeakuiigonoaHsIeTCAHOPMUPOBAHUEMITPEICTABICHUHO0IIEKTPOX
UMUYECKHUX Mpolieccax M AIEKTPOJIU3E PACIIaBOB U PacTBOPOB BellecTB.B kypce
OpraHUYEeCKOW XMUMUU MPU PACCMOTPEHHUH PEAKIIMOHHOW CTIOCOOHOCTUCOEIUHEHU I

yaensieTcs ocoboe BHHMAaHUE BOIIpOCaM 00
ANEKTPOHHBIXA (D PeKTax,0B3aNMHOMBIIUSHUH aTOMOBBMOJIEKYJIaX u
MEXaHU3MaxpeaKIUu.

Ocoboe3HaueHnenMeeTTO,9TOHACOIEP)KAHNEKYPCOBXUMUNYTITYOIEHHOTO
YpOBHS U3YUYEHUS TUISt KJIaCCOB OnpeIeIEHHOTO npoduist
(rmaBHBIMOOPA30MHANXCTPYKTYpPYyUXapaKTep0NOJIHEHUINKOOEHCHCTEMENTPEAMET
HBIX3HAHWUI )OKa3bIBAIOTBIIUSIHUECMEKHBICTIPEIMEThIL. Tak, HapuMep,B CoAepKaHUU
MpeaMeTa I KJIACCOB XUMUKO-(hu3ndeckoro mpoduis 0onblioe3HadeHre OyayT
MMETh 3JIEMEHTBI y4eOHOro Marepuana o o01eit XUMHH.
[Ipun3zyueHnnnpeaMeTaBJaHHOMCIIY4aeaKIeHTO Y 1€ TCIeIaHHA00IHOCTEMETOI0B
MO3HAHUS, OONIHOCTh 3aKOHOB W TEOpUM B XHUMUU M B (PU3UKE: aATOMHO-
MOJIEKYIsIpHAsATEOPHs (MONEKYISIPHAATEOPUABPUZUKE),3aKOHBICOXPAHECHUS



MAaCCBhIMAHEPT1H,3aKOHBITEPMOJNHAMUKH,JIEKTPOIIN3a, TPEICTABICHUSIOCTPOCHUN
BEIIECTB UJIPYTOE.
BroxeBpeMsiBcoiepKaHUUTIPEIMETAIIIIKIACCOBXUMUKO -OMOIOTTYECKOTO
npoduis OonbIINi YAEIbHBIN BEC Ooyner UMETh
opraHuyeckasxumus. BaTomciaydaenpenocTaBisieTCIBO3MOKHOCThAII0071€€00CTOs
TEJIBLHOTOPACCMOTPEHUIXUMUYECKONOPTaHU3AITUUKIIC TKUKAKOOIOTHYECKOMCUCTE
MBbI,BCOCTAaBKOTOPONBXOIAT,KITPUMEPY, TAKUECTPYKTYPHBIEKOMITOHEHTHI, KAKITUIIH T
bI,0€JIKH,yTIIEBOIbI, HYKJICHHOBBIEKUCIIOTHI U Apyrue. [Ipu 3ToM 3HaHUSA O COCTaBe
u CBOMCTBax
PEACTABUTENCHOCHOBHBIXKIIACCOBOPTaHUUECKU XBEIIECTBCIYKATOCHOBOMISIU3YY
EHUSACYITHOCTUIIPOIIECCOB(POTOCUHTE3A, TbIXaHU S, TUITIEBAPCHHUS.
BrutanedopmupoBaHUsIOCHOBHAYYHOTOMUPOBO33PEHUS,0CBOSHUSIOOIICHAYYH
BIX METOJIOB MMO3HAHUS U OIbITa MPAKTUYECKOTO MIPUMEHEHUS
HayYHBIX3HAHUHUHU3YUCHUETTPEAMETA« X UMUS»HAYTITYOJIEHHOMYPOBHEOCHO BAHOHA
MEXITPEMETHBIXCBA3AXCYICOHBIMUITPEIMETAMU, BXO A IITUMHUBCOCTABIPEIMETHBIX
obnacreri«EcTecTBEeHHO-
Hay4HBICTIPEIMETh», «MaTeMaTukaunHpopMaTukanu«PycCKuns3bIk 5
JIUTEpATYpPay.
[TpunzyuennnyueOHoronpeaMeTa« XuMUI»HAYTITY0 IEHHOMYPOBHETAKKE,
KaK Ha YPOBHE OCHOBHOT'O W CPeJHEro obiero oopa3zoBanus (Ha 6a30BOMYpPOBHE),
3ajauei MEPBOCTETIEHHOM 3HAYUMOCTH SIBIISIETCS dbopmupoBaHue
OCHOBHAYKMXUMHHKAKO0JIACTHCOBPEMEHHOT0CCTECTBO3ZHAHUS, TPAKTUICCKONIESATE
JBHOCTM 4eJIOB€Ka M OJIHOTO U3 KOMIIOHEHTOB MHPOBOM  KYJBTYPBI.
PemennestoiizagaunHayriyoIEHHOMYpPOBHEN3YUCHUSITIPE IMETAITpEATIoNIaraeTpeat
W3alIMIOTaKUXIIeJIeH, KaK:

e (opMHpOBaHHETIPEACTABICHNN :OMaTepHATEHOMEINHCTBEMHUPA,3aKOHOMED
HOCTAX M TI03HABAEMOCTU SBJICHUN TMPUPOJBI, O MECTE XUMHH
BCHCTEMEECTECTBEHHBIXHAYKHUEEBE Y IIISHPOTMBOOCCIICUCHUNYCTOMIMBOTO
Pa3BUTHAYCIIOBEUSCTBA: BPSIICHUUIIPOOIEMIKOIOTHIECCKOMH,
SHEPreTUYECKOM W THUIIEBOM OE€30MacHOCTH, B Pa3BUTUHUMEIHUIIMHBI,
CO3JAHMM  HOBBIX  MAaT€pUalioB, HOBBIX HCTOYHHUKOB  HSHEPIHUH,
BOOECIICUCHUUPAITMOHAIBHOTOTIPUPOI0TI0JIH30BaHMS, BPOPMUPOBAHUUMHUP
OBO33PEHUSUOOIIEHKYIBTYPhIUEIIOBEKA,aTAKKEIKOJIOTHYECKHOOOCHOBAHH
OTOOTHONIIEHUSIKCBOEM Y3/I0POBBIOUIIPUPOTHOUCPEE;

e OCBOCHHECHCTEMbI3HAHUM,JICKAIINXBOCHOBEXUMHNYSCKOMCOCTABIIIIONICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MHpa:
b yHIaMEHTaTbHBIXITOHATHH,3aKOHOBUTCOPHHUXUMHUH,COBPEMEHHBIXITPEACT
ABJICHUMOCTPOCHUUBEIECTBAHAPAZHBIXYPOBHIX—ATOMHOM, HOHHO-
MOJIEKYJIIPHOM,HAAMOJICKYJIIPHOM,0T€PMOIUHAMUYECKUXUKMHETHYECKHX
3aKOHOMEPHOCTIXITPOTCKAHUSIXUMHUYECKUXPEAKIINHT,0



XUMHYECKOM PaBHOBECHM, pacTBOpax M JUCIEPCHBIX CHUCTEMAX, 00
OOLIMXHAYYHBIXITPUHIMIIAX XUMUYECKOTO MPOU3BO/ICTBA;
(opMHUpOBaHNEYOOYUAIOIINXCAOCO3HAHHOT OTIOHUMAaHUABOCTPEOOBAHHOCT
MCUCTEMHBIXXUMUYECKUX3HAHUNITI100bSICHEHUSKITIOUEBbIX U1 UUTTPOOIIE
MCOBPEMEHHOUXUMUU, ISI00BACHEHUSUITPOTHO3UPOBAHUS ABJICHUH,
UMEIOIIMX  €CTECTBEHHO-HAYYHYI0  INPHUPOAY;TPAMOTHOIO  PELICHUS
npo0sieM, CBSI3aHHBIX C XUMHUEH, MPOrHO3MPOBAHMS,aHAIN3a U OIIEHKU C
NO3ULIHN JKOJIOTMYECKON 0e30macHOCTH
NOCJIEICTBUHOBITOBOMUITPOU3BOICTBEHHOM ACATEIbHOCTUYEIIOBEKA,CBA3AH
HOMCXMMUYECKUMIPOU3BOICTBOM,UCIIOJIb30BaHUEMUTIEPEPaOOTKOMBEIIEC
TB;
yriayOaeHuenpe1cTaBIeHnHOHAYYHBIXMETOIaXIT03HAHUS,HEOOXOTUMBIX 1T
AMPUOOPETEHUAYMEHUNOPUEHTUPOBATHCABMUPEBEIIECTBUOOBICHEHUSIXUM
NYECKUXSABIECHUN, UMEIOIIIUXMECTOBIIPUPO/IE, BIIPAKTUUECKONAEATETbHOCTH
UITOBCEIHEBHOKU3HH.

BrnanepeanuzanuunepBooyepeTHbIXBOCITUTATEIbHBI XUPA3BUBAIOIINX (D YHKITHI
LIEJIOCTHON CUCTEMBI CpeIHero o011ero o0Opa3oBaHus npu
U3y4eHUUIpeIMeTa« X UMUA»HAYTITYOJIEHHOMYPOBHEOCOO yI0aKTyaJIbHOCTHIIPHOO
peTaloTTaKUelleNu U3a1auu,KaK:

OO01mee

BOCITUTaHHEYOCKIEHHOCTHBIIO3HABAEMOCTHSBICHUNUTTPUPO,IbI, yBAKEHUSK
MPOIIECCYTBOPUYECTBABOOIACTUTCOPETUUCCKUXUTTPUKIIATHBIX
UCCIIEIOBAaHUUBXUMUH,(DOPMUPOBAHUEMHUPOBO33PEHUS,COOTBETCTBYIOIIIET
OCOBPEMEHHOMYYPOBHIOPA3BUTHUS HAYKU;
Pa3BUTHEMOTHBAIMUKOO YUECHUIOUTIO3HAHUO,CTIOCOOHOCTEHKCAMOKOHTPOJT
IOMCAaMOBOCTTMTAHUIOHAOCHOBEYCBOCHHUA00IIICUEIIOBEUSCKUXIICHHOCTEH;
pa3BUTHE  TIO3HABATEJIBHBIX  HHTEPECOB,  HHTEIUICKTYyalbHBIX U
TBOPYECKUXCITOCOOHOCTEH00 yuarommxcst,hOpMUPOBaHNESYHUXCO3HATEIIBH
OTOOTHOIICHHUAKCAMOOOPpa30BaHUIOMHETIPEPHIBHOMYOOPAa30BaHUIOKAKYCIIO
BUIO YCIHEITHOU npodecCHoHaTbHON 51 00111ECTBEHHOM
JeSITETbHOCTH,0TBETCTBEHHOT OO THOIIIEHUSIKCBOEMY3/I0POBBIOUIIOTPEOHOC
TUB3JI0POBOMOOPA3EIKUIHU;
dbopMHUpoBaHNEYMEHUIMHABBIKOBPA3YMHOT OITPHUPOAOTIOIH30BaAHUS, PA3BUT
M€ DOKOJOTUYECKON KyIbTypbhl, NPUOOpPETEHUE OMbITa OOIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON e TETbHOCTH.

YUCJIO 4YacoB, TMPEAYCMOTPEHHBIX JUIsi HM3Yy4YEHUS] XHMHUU Ha

yri1yOJIeHHOMYPOBHE cpeaHero olmiero odpa3oBanusi, coctapiser 204 gacoB: B
10 knmacce—1024aca (3uacaBuenento),Bl 1 knmacce—102uaca(3yaca BHEnEIIO).



COAEP KAHUEOBYYEHMUSA
10 KVIACC

OPI'AHNYECKAAXUMUA
TeopeTHyeCKHEOCHOBLIOPraHMYECKONXUMUH.
[IpenmeTn3HaYEeHUEOPTaHUUECKOMXUMUHU, TPECTABICHUEOMHOT000pa3uu
OPTraHUYECKUXCOETUHEHU .
DIEKTPOHHOECTPOCHUEATOMAYTIIEPO,1a:0CHOBHOEHBO30 YK IEHHOECOCTOSHUS.
BaneHTHBIEBO3MOKHOCTHATOMAYTIIEPO1a. XUMUUECKASICBI3bBOPTaHUUECKUXCOEIH

HeHUsX. TUMIBITHOpUAN3aIMMATOMHBIXOpOUTAICyTIepoIa. MexaHu3Mbl
oOpazoBaHus KOBAJICHTHOM CBSI3U (oOMeHHBIN u JIOHOPHO-
akKIenTopHbIN ). TUTIbIIEpeKPhIBAHUAATOMHBIXOpOUTaIEH,G-un-cBsizu. O nuHapHasi,

JIBOMHAasI u TpoiHas CBSI3b. CriocoOmI paspbiBa CcBs3el B

MoJIeKyaxopranndeckuxseniecTB. [lonsTreocBoO601HOMpaAUKAIe, HYKIICODHIIeH?
nektpodue.

TeopusictpoeHUsIOpraHnyecKkuxcoeIuHeHuA. M. byTiepoBaucoBpeMeHHbIE
pECTABICHUS 0 CTPYKTYpe MOJIEKYJI. 3HaueHue TEOPUHU
CTPOEHUSOPTaHNYECKUXCOeTMHEHN . MOJIEKyISIpHBIEUCTPYKTYpHBIEPOpMYIIbL. CTp
YKTYpPHBIE(OPMYIIBIPA3TNYHBIXBUIOB:pa3BEPHY TAs,COKpaIlI€HHAs  cKeneTHas . I3om
epust. BunpinzoMepun:cTpyKTypHas, IPOCTPAHCTBEHHAS. DNEKTPOHHbBIE (P (DEKTHIB
MOJIEKYyJIaX OPraHUYECKUX COCMHEHHUM (MHIyKTUBHBINU ME30MEPHBIAA P(HEKTHI).

[Ipencrasnenneoknaccudukanuuopranndeckuxseniects. [lonsTueoPyHkimo
HAJIbHOM CpYIIIE. ['omomnorus. ['omonornueckue pSABIL.
CuctemaTnyecKassHOMEHKIaTypaopraHU4eCKUX
coenuHeHui(IUPAC)urpuBnanbHbleHa3BAaHUSOTIEIbHBIXIIPEACTABUTEIIEH.

Ocobennoctunkiaccuduranusoprannyeckuxpeakiuii. OKucIuTeIbHO-
BOCCTAHOBHUTEJIbHBIEPEAKIINY BOPTaHUYECKOU XUMHUH.

DKCIEPUMEHTAIbHBIEMETOIBIN3YyYCHHUIBEIIECTBUUXITPEBPAIICHU I :03HAKOMJIE
HUECOoOpa3aMuOPraHNYEeCKUXBEIIECTBUMATEPUATIAMUHANXOCHOBE, OITBITHITTOTIPEBP
alIeHUIOOPraHNYECKUXBEIIECTBIIPUHAT pEBAaHU U (TUIABIEHNE,00 yTJIMBAH UEUTOPEHU
€),KOHCTPYUPOBAHUEMOEIEHMOIEKYIOPraHUYECKUXBEIIECTB.

Yriaesoaopoasl.

Anxanbl. ['oMonorudyeckuii psnm ankaHoB, obmas ¢opmyrna, HOMEHKIATypa
MU30MepHsi. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKY] alKaHOB, Sp -
rUOpUIN3aUIaATOMHBIX opOutaneiyriepoaa,o-
CBs13b. DU3MYECKNECBOMCTBAATKAHOB.



XMMHUYECKHECBOMCTBAAIKAHOB: peaKIUU3aMeIeHUS, U30MEPU3aLIUN, JETUIPUD
OBaHMs, UUKIW3alMM, [HPOJIM3a, KpekuHra, ropenus. IlpencraBinenue
OMEXaHU3MEpPEaKIUi paIuKaIbHOI03aMEIICHUS.

Haxoxnenuesnpupoe.CrnocoObnonyyeHussMIpUMEHEHNEaTKaHOB.

Huxnoankanel.  OOmas  ¢dopmyia, HOMEHKIATypa U U30MEpHs.
Oco06eHHOCTUCTPOCHUSUXUMUYECKUXCBOUCTBMATIBIX (LIUKIIOMPOIAH, IUKI00YyTaH U
OOBIYHBIX (LIMKJIOMEHTAH, LUKIOreKcaH) LUKIOoanKaHOB. CrocoObl MOJyYeHHs
UITPUMEHEHUEIIMKIIOAIKAHOB.

AJIKEHBI. l'omonoruueckuii  psif AJIKEHOB, oO1ast dbopmyna,
HOMEHKJIaTypa. DJIeKTPOHHOEHIPOCTPAHC TBEHHOECTPOECHUEMOJIEKYIAIKEHOB, SP -
ruOpuan3alusgaTOMHBIXOpOUTANIEHyTIepOa,C-UT-
cBs3U.CTpYyKTypHasureoMeTpuyeckas(1uc-TpaHc-

)yuzomepusi. Du3zndyecKkuecBONCTBAATKEHOB. X UMW YECKMECBONCTBA  PEAKITUUIIPUCOE]T
WMHEHUS,3aMeIlICHUSIBOL-

M0JIOXKEHUETIPUIBOMHOMCBS3H, ToJTUMepu3annunokuciienus. [ IpapunoMapKkoBHUKO
Ba.KauecTBeHHble peakiMu Ha JABOWHYIO CBA3b. CHocoObl MOJMy4YeHUs u

IPUMEHCHHUEATKEHOB.

AJNKaJEeHBI. Knaccuduxanus aJIKaJIMCHOB (conpspkEHHBIE,
U30JUPOBAHHBIE, KyMYauposanuvle). OCOOCHHOCTH JJICKTPOHHOTO CTPOEHUS U
XUMHYECKHUX CBOMCTBCOMNPSHKEHHBIXIUEHOB, 1,2-1u1,4-

npucoeauHenue. [loaumepuzarusaconpsokEHHBIX TUEeHOB. CIIOCOOBITIONyYeHHS
UTIPUMEHEHHE aJTKaIUEHOB.

Ankunbl. ['oMosornueckuii psi aqikuHOB, oOmias GopMmysina, HOMEHKIATypa
Ur30MepHs. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ aJKUHOB, Sp-
rudpuamn3anus  aTOMHBIX — opOuTainie  yriepoja. @DuU3HYECKHE  CBOMCTBa
AJTKMHOB. XMMHUYECKUECBOMCTBA:PEAKIIMUTIPUCOCAMHEHUS, TUMEPUALTUUUTPUMEPU3
anuu, okuciieHus. KucioTHeie CBOMCTBA aJKMHOB, HMEIOIINX KOHIEBYIOTPOMHYIO
cBsa3b. KadecTBeHHBIE peakmuu Ha TPOHHYI CBsS3b. CIOCOOBI IMOJyYCHHSU

MIPUMEHECHHUEATKUHOB.
ApoMaTruecKneyrieBo10poasI(apeHsl). [ oMoIorndecKuiipsgapeHoB,001mas
dbopmyna, HOMEHKJIaTypa 151 WU30MEpHUS. DIEKTPOHHOE U

MPOCTPAHCTBEHHOECTPOCHHUEMOJIEKYIIbI0eH301a. DU3NYECKUECBOICTBaapeHOB. XUM
MYECKMECBOKCTBAa OCH30J1a U €ro TOMOJIOTOB: PEAKIIUU 3aMEIIeHUS B OCH30JIbHOM
KOJIbLIE
MYTIIEBOJIOPOIHOMPAIUKAIIE, PEAKIIUUTIPUCOETUHEHUS,0KUCIIEHUETOMOJIOTOBOEH30
na.IlpeacraBneHrue000pHUEHTUPYIOIIEMIEHCTBUM3aMECTUTEIEHBOCH30Ib HOMKOJIbII
EHAIIPUMEPEATKUITbHBIXPAINKATIOB,KapOOKCHIIBHON, THIPOKCUITLHOM,aMIHO -
WHUTPOTPYIIIBL,ATOMOBraioreHoB.OCOOCHHOCTUXUMUYECKUX CBOMCTB CTHPOJA.
[Monumepuzamust ctuposia. CrnocoObl MOMy4YeHUS UIPUMEHEHHUEAPOMATHYECKUX
YIJIEBOAOPOIOB.

[Ipuponusiii  ra3. IlomytHeie HedTsimble ra3el. Hedts u e
npoucxoxaeHue. KaMeHHbIyTroIbUIIPOIyKThIeronepepadoTku. Cnocoowinepepado



TKUHEPTU:



MePEeroHKa,KPEKUHT (TEPMUYECKUIN, KATATUTUYECKUI ),pu(pOopMHUHT, Tupoiau3.[Iponyk
ThINEepepadOTKMHEDTH, UXTIPUMEHEHUEBIPOMBIIILIEHHOCTUUBOBITY.
['eneTnuecKasICBA3BMEKAYPA3TUYHBIMUKIACCAMUYTIEBOA0POIOB.
DNIEeKTPOHHOECTPOCHHUETAIOTEHITPOU3BOAHBIXYTIIEBO10PO10B. Peakinmnzamerny
EHUATAJIOTeHAHATUAPOKCOTPYIIY, HUTPOTPYIITY, IUAHOTPYIIY,aMUHOTpymy. Jleiic
TBUEHATAJIOT€HITPOU3BOIHBIEBOIHOTOUCTTIPTOBOTOPACTBOPA IEI0YH.
B3aumonenctue JIUTATIOT€HAIIKAHOBC MarHuem 151
uuHkoMm. [loHsiTHEOMETAIITIOOpraHnYeCKUXcoeAuHEeHUX. VIcTiob30BaHreraJoreHIp
OUM3BOJIHBIXYTJIEBOJOPO0BBOBITY, TEXHUKCUTIPUCUHTE3EOPTraHUYECKUXBEIICCTB.
DKCIEePUMEHTAIbHBIEMETOIBIN3yUCHHUIBEIIIECTBUUXIIPEBPAIICHU I : U3y UCHUE
buznUecKux CBOWCTB YTJIEBOJIOPOJIOB (pacTBOPUMOCTb),
KaueCTBEHHBIXPEAKIIUNYTIIEBOAOPOAOBPA3TUYHBIXKIACCOB(00ECIIBEUNBAHUEOPOMH
OMWJIMHOTHOUBO/IBI, pacCTBOpANiEpMaHTaHATAKAJIUS, B3aUMO/IeHCTBUEAlIeTUIIEHACaM
MuagHbIMpacTBopoMokcuacepedpa(l)),kauecTBeHHOCOOHAPYKEHUEYTIIEPOIaUBO/T
OpOJIaBOPTaHMYECKUXBEIICCTBAX,TOJIYYEHUEITUIICHANN3YYCHUE  €r0  CBOMCTB,
O3HAKOMJICHHE C KOJUICKIUSIMU «Hedtb» u «YTrounby,
co0Opa3laMHUIIaCTMACC,KayqYyKOBUPE3UHbI,MOIETUPOBAHUEMOJIEKYIYTIIEBOOPOI0
BU TaJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.
KuciopoaconepxkamueopranndecKuecoeMHeHHS.
[IpenenvHbIcOTHOATOMHBIECTTUPTHL. CTpOECHUEMONIEKYI(HApUMEpeMeTaHOIa
udTaHoza). I omonoruueckuiips,odmasgopmyia,u3oMepus, HOMEHKIATypanuKiiace
ndukanys. GuzndeckruecBoUCTBANPEETIbHBIX0AHOATOMHBIXCITUPTOB. BomopoaHbie
CBA3UMEKIYMOJIEKYIaMUCTTHPTOB. XUMUYECKUECBONCTBA PEAKITUN3AMELIEHUS, IET
uApaTalu,0KUCICHHS, B3aUMOAEHCTBHECOPTaHNYECKUMUMHEOPTaHUYE€CKUMHUKHUCIT
oramu.KauecTBeHHass peakuus Ha OJHOATOMHBIE CHUPTHI. JleMCTBUE 3TaHOJA U
MeTaHoJIaHaopraHu3MueaoBeka. CriocoObINOTyYeHUSUTTPUMEHEHNE0THOATOMHBIXC
UPTOB.
[Ipocteie 3¢upsl, HOMeHKIaTypa U uzoMepusi. OcoOeHHOCTH (U3HUUECKUX
MXAMHUYECKUXCBOUCTB.
MHOroaTroMHbIECTIUPTHI—
ATUICHTIIUKONbUTIIHLIEpUH. DU3NUECKUENX UMUYECKUE CBONCTBA: peakiuu
3aMeIICHUS, B3aUMOICIICTBUE C
OpraHUYeCKUMUHUHEOPTaHUYECKUMUKUCIOTAMU,KaueCTBEHHASPEAKI[UIHAMHOT 0aTO
MHbIeciupThL. [ IpencraBnenneomexann3MepeakmHyKIIe0 (O UITbHOT03aMeeHHs. /]
eficTBueHaopranu3MuenoBeka. CrnocoObInoay4eHUIUIPUMEHEHUEMHOTOaTOMHBIXC
MAPTOB.
®enon.CTpoeHUEMOJIEKYIIbI, B3AUMHOE BIUS HUET UIPOKCOTPYIIBINOESH30JIbHO
rosiapa. duznueckuecBoiicTBapenona. OcoOeHHOCTUXUMUYECKHUX



cBoiicTBdenona.KauecrsennbiepeakunnHadeno. Tokcuunoctbpenona. Crnocoosin
onyueHustunpuMenenuedenona. denondopmanbaerugHascmorna.

KapOonunbHble cOeNMHEHUST — QIbJETHIbl W KETOHBL. JJIEKTPOHHOE
CTPOCHHEKAPOOHUIBLHOU TPYNIBL. ['OMOJIOTHYECKHEe PSIABI allbJETUI0B U KETOHOB,
oOmrasipopmyna, m30MEepUTHHOMEHKIIAaTypa. DHU3N4eCKHEeCBONCTBAATBICTHIOBUKET
OHOB. XMMHYECKHECBONCTBAAIBICTHI0BUKETOHOB: PEAKIIUUTTPUCOE TMHEHHUS.
Oxucnenne aJIbJICTH]IOB, KaueCTBCHHBIC peaxIuu Ha
anbaeruabl. CHocoOBINOTyYeHHUSI TPUMEHEHHEATbACTHIOBH KETOHOB.

OmHOOCHOBHBIE  TpeAeibHbIE  KapOOHOBbIE  KUCIOTHL. — OcoOeHHOCTH
CTPOCHHUSMOJIEKYJT KapOOHOBBIX KHCIOT. M3oMepus u HOMeHKkIaTypa. Ousnueckue
CBOWMCTBA0THOOCHOBHBIXITPEICTBHBIXKaPOOHOBBIXKUCIIOT. BOTIOPOTHBIECBA3UMEK
YMOJICKYJIaMU  KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOWCTBA: KHCIOTHBIC
CBOWCTBA, peaKUIITePUPUKALINHN, PEAKITUICYIACTUEMYTICBOIOPOAHOTOpaIUKaIa.
Oco0eHHOCTUCBOMCTBMYPaBbMHOMKUCIOTHL. [ IOHATHEOTIPON3BOTHBIXKAPOOHOBBIX
KHUCJIOT — CJIOKHBIX adupax. Mmuoroo0Opa3zue KapOOHOBBIX
KucI0T.OCOOEHHOCTUCBOMCTBHETIPEICTbHBIXHAPOMATHUECKUXKAPOOHOBBIXKHUCIIOT,
IUKapOOHOBBIX ~ KHUCJIOT, THIPOKCHKapOOHOBBIX  KHUCIOT. IIpemcraBurenn
BBICIITUXKapOOHOBBIXKHCIIOT:CTEAPHHOBAS, TATbMUTHHOBASL, OJICHHOBAS, IUHO.1€6ASL, T
UHONeH08aaKUCIOTH. CIIOCOOBITIONYYEHUSUTTPUMEHEHUEKAPOOHOBBIXKUCIIOT.

Crnosxnbieadupsl. [ omonoruyeckuiipsig,odasopmysa, I30MepUITHOMEHKIIA
Typa. OPU3nYeCKUeNXUMHUYECKHUECBOMCTBA  THAPOIN3BKUCIONUIIIEIIOYHOUCPEE.

Kupsi. Crpoenue, puznyeckue U XMMUYECKHE CBONCTBA KUPOB: THAPOIIH3
BKHUCIION u 1ienoyHo cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COJEPIKAIIUX
OCTAaTKHMHENPEIeTbHBIX)KUPHBIXKUCITOT. JKHUPBIB TIPUPOJIE.

MebLIakak ~ CONM  BBICHIMX ~ KapOOHOBBIX  KHCIOT, HX  MOIOIIEe

nerictBue.Ob1asxapakrepucTukayrieBooB. KnaccudukaiusyrieBooB(MOH

0-,/11-
uroycaxapuibl ). MoHocaxapu bl .TIIFOK03a, (PpyKTO3a,ranakTo3a,puoo3a, 1e30KCup
n6o3a. duznvecKue CBOICTBA 51 HAXO0XKJICHUE B pUPOLE.

®oTocuHTE3. XUMUUYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYaCTUEM CIIMPTOBBIX U
aJIbJICTUAHOUTPYIIIL, CIUPTOBOCUMOJIOYHOKHCIIOeOposkeHne. [ [puMeHeHUeTTIOKO3HI,
e€3HauCHHE B KU3HEICITEIPHOCTH Opranusma. /[ucaxapunbl: caxaposa, MaJibTO3a
niakTo3a. BoccraHaBimMBammMe W HEBOCCTAHABIMBAKOLIAE  JIUCAXapUIbI.
I'mppommzaucaxapunos. Haxoxaenune B npuponae u npuMeHenue. [lomucaxapuasr:
KpaxMall, JIMKOT €HUIEUT0103a. CTpOeHHEMaKpOMOJIEKYIKpaxMalia, IITMKOreHaule

JUTH0J103bL. DU3HYECKUECBOMCTBAKPAXMAITAN LIEIITFOJIO3bL. X MMUYECKUECBOMCTBAKpax
MaJa: TUAPOJIN3,KaYECTBEHHASPEAKIUSCUOAOM. XUMUYECKNECBONCTBA
LUEJUTIOJIO3bl:  TUApOJKW3,  monydeHue  3¢hupoB  uemitono3sl.  [lonsarue
00HMCKYCCTBEHHBIXBOJIOKHAX(BUCKO3a,alI€ TATHBIMIIEIK).



DKCMEPUMEHTAIbHBIEMETOIBIN3yUCHHUSIBEIECTBUUXITPEBPAIIICHU A :paCTBOPHU
MOCTh  pa3JIMYHBIX CHOUPTOB B  BOJE, B3aUMOJCHCTBUE H3TaHOJIA C
HATPUEM,OKUCIIEHUE OSTUJIOBOIO CHUPTA B aJbJIETU] HA PACKAWIEHHOM MEIHOU
MIPOBOJIOKE,0KUCICHUEITUIIOBOT OCITUPTAIUXPOMATOMKAIINSA(BO3MOKHOUCIIOJIB30Ba
HUEBHICOMATEPHUAIIOB ), KaAUECTBEHHBICPEAKIIUUHAATBIET U IBI(CTUAPOKCUIOMINAMM
uncepeopa(l)uruapoxcunommenu(Il)),peaknusarnunepunacruapoxcugommenn(Il),

XUMHUYECKUECBOWCTBAPACTBOPAYKCYCHONKHUCIIOTHI, B3aUMOIEICTBUE pacTBOpa
rII0K03bl ¢ ruapokcuom menu(ll), B3anmoaencTBuekpaxmaia ¢ HOI0M, PELIeHUe
JKCIIEPUMEHTAJIbHBIX 3a1a4 o TeMaM «CrupThl

nudenonb»,«KapooHOBBIEKUCIOTHL. CIOKHBIEIPUPHI».

A30Tcoep:KanueopraHnyecKnecoeTuHeHNsl.

AMHMHBI — OpraHMYecKue TMPOU3BOJHBIE aMmuaka. Kriaccudukamms
aMUHOB:aJIM(paTUYECKUEnaPOMaTHUECKHE; [TIEPBUYHbBIC, BTOPUUHBIEUTPETUUHBIC. CTP
OCHHE  MOJIeKyJ, oOmas  ¢opmyna,  HW30Mepus, HOMEHKJIaTypa |
br3nYecKUeCcBONCTBA. XUMHYECKOE CBOMCTBA ann(paTUUYECKUX aMUHOB: OCHOBHBIC
CBOMCTBA,AJIKUIIMPOBAHUE,B3aNMO/ICHCTBUETICP BUYHBIXaMUHOBCA30TUCTOUKHUCIIOTO
11.Conn anKuJIaMMOHUS.

AHWINH-TIpE/ICTaBUTEIhaMUHOBapoMaTraecKoropsiia. CTpoeHrueaHUIMHA.
Bzaumnoe BIIMSTHUE rpynm aTOMOB B MOJIEKYJIe aHWJINHA.
Oco0EeHHOCTUXUMHYECKUX CBOICTB
anwnnHa.KayectBeHHbIepeakiMHaaHTUH. CIIOCOOBINOTYYeHU UTIPUMEHEHU €T
daTuueckuxamuHoB.[lomydeHneaHUTMHAU3HUTPOOESH30JIa.

AmunokucnoTsl. HoMeHnknarypa u uzomepusi. OTaenbHble TPeCTaBUTETH 0L-
AMHHOKHUCJIOT TJINLWH,aJJaHUH. DU3NUECKUECBONCTBAAMUHOKHUCIIOT. XUMUYECKUECB
OMCTBAaMUHOKHUCIOTKaKaM(POTEPHBIXOPTraHUYECKUXCOSTMHEHU M, PEaKIIUATIONUKOH
JieHCcaIuu,00pa30BaHueeITUIHONCB3U. buonornueckoe3HaueHue
aMUHOKHUCIOT.CUHTE3 UTUIPOJIU3 MIENITH/IOB.

benkukaknpupoansienonuMepsl. [lepBruuHast, BTOpUYHASIUTPETUYHASICTPYKTYP
a6enkoB. XMMHUYECKHUECBONCTBAOCITKOB  THAPOIIN3,ICHATYPAIH, KaYeCTBEHHbIEpEaK
[TUUHAOCIIKY.

DKCIEPUMEHTAIbHBIEMETOIBIN3YYEHUSBEILIECTBUUXITPEBPALICHU I :pACTBOPEH
neOeKOBBBO/IE,ICHATY PAIM0CIIKOBIPUHAT PEBAHUH, IIBETHBIEPEAKITUNHAOCITKH,PE
IEHUEIKCIIEPUMEHTAbHBIX3a/1a4II0TEMAM
«A30TcoaepKalneOpraHnYeCKrecoe TMHEHU» U «Paco3HaBaHMEOPraHUUECKUXCO
EAMHECHUI.

BbicOKOMOJIEKYISIPHBbIECOCIMHEHUS .

OCHOBHbIE  TIOHSITUS ~ XMMHUH  BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHMIA:
MOHOMEP,TOJIUMEP,CTPYKTYPHOE3BEHO,CTENIEHBIIOIMMEPU3AIIUU, CPEIHASIMOIICKY IS
pHas



Macca.OCHOBHBIEMETOILICUHTE3aBbICOKOMOJIEKYJISI PHBIXCOE TMHEH U —
MOJINMEPU3ALMSUIIOIUKOHIEHCALUS.

[TonumepHubpiemaTepuanbl.l nactMacchl(MOAMATHIICH, TOTUIPONUICH, IOJUBUH
WIXJIOPUI, TOJTUCTUPOI, TOJTUMETUIMETAKPUIIAT, IOJTUKAPOOHATHI, TOJUI TUIECHTEPE
dranar).YTunuzanus u nepepadboTka miacTuka.

DnacToMepbl:HaTypalbHbIMKay4yK,CHHTETUYECKUEeKayuyKU(OyTaIneHOBBIH, X
JIOPOIIPEHOBHIN, N30MPEHOBBIN ) UICUITMKOHBI. Pe3uHa.

Bonokna: HarypanbHble (XJIONOK, IIEPCTh, IMIENK), HCKYCCTBEHHBIE
(BHCKO3a,a11€TaTHOE BOJIOKHO ),CHHTETHUECKUE(KAIIPOH U JIaBCaH).

[TonumepricnienuanbHOroHazHaueHUs(TeI0H,KeBAap,31€KTPONPOBOASILINE
OJIMMEPBL,0MOpa3iiaraeMbleOITUMEpPHI).

DKCIEePUMEHTAIbHBIEMETO IBIN3yUCHHUIBEIIICCTBUUXITPEBPAIIICHU 1 :03HAKOMJT
eHue C oOpa3zuamu IPUPOJAHBIX u UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMACC,KayuyKOB, peIlIeHUEeIKCIIEpUMEHTANIbHbIX3aaunoTeMe«Pacrno3naBanme
TUIACTMACCUBOJIOKOHY.

PacuétHnie3agaun.

HaxoxnenueMonexynsspHOipopMyIblI0praHiyeCcKOroCoe IMHEHUSATTOMACCOBBI
MOJISIMAJIEMEHTOB, BXO IS IIUXBETOCOCTAB, HAX 0K ACHUEMOJIEK YIS PHOUPOPMyIIBIOp
raHn4ecKkorocoequHeHusnomMmacce(00bEMy )IpoyKTOBCTOPAHUS, TOKOJINYECTBYBEI]
ecTBa(macce,00EMY )IIPOTYKTOBPEAKIIMI I/ UITUUCXOAHBIXBEIECTB, yCTAHOBIICHUEC
TPYKTYPHOU(POPMYIIBIOPraHNYECKOTOBEIECTBAHA0OCHOBEETOXUMUYECKUXCBONCTBU
JUCTIOCOOOBIONYUEHHUSI, OTIPEACIICHUEI0IUBBIXO0IAIPOIYKTAPEAKIIMMOTTEOPETHYEC
KHBO3MOYKHOTO.

Mexrpe1MeTHBIECBSI3H.

Peanuzanusimexnpe AIMETHBIXCBSA3EUTPUU3YYCHUUOPTaHUYECKOMXUMH B
1 0kacceocyiecTBIseTCAYEPE3UCIIONH30BAHNEKAKOOIUXECTECTBEHHO -
HAyYHBIXITOHATUM, TAKATIOHSATUI, IPUHATHIXBOTAEJIbHBIXITPEAMETaXECTECTBEHHO -
HAy4HOTO IUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIC TIOHSATUS: SBJICHUE, HAy4HbIH  (aKT,
TUI0TEe3a,Te0PHs,3aKOH, aHaJIN3,CUHTE3, Ki1accupuKaims, HaboIeHne, n3BMEPEHUE,d
KCIIEPUMEHT,MOE1b,MOICIIMPOBAHUE.

®duznka:MaTepus,aToOM, JIeKTPOH, IPOTOH, HEUTPOH,MOJIEKYJIa,3HEPreTUUECKU
HypOBEHb,BEIIECTBO,TET0,00bEM,arperaTHOECOCTOSHUEBEIIECTBA, PU3NIECKUEBENIN
YU HBIL,e IMHUIBIN3MEPEHUS,CKOPOCTh,YHEPT UsI,Macca.

buonorus:knerka,opraau3m,dKocrucTeMa,0nocdepa,MeTadonm3mM, Hacae ICTBE
HHOCTH,aBTOTPOQHBINHN TETEPOTPODHBIUTUII TTUTAHUS,0pOKEHHE,



(doTtocuHTE3, JbIXaHUWE, OENIKHU, YIIEBOJIbL, JKUPBL, HYKIECHHOBBIC
KHUCIIOTHI,(DEPMEHTHI.
I"'eorpa¢usi:none3HbIeNCKONAEMBIE, TOILIHUBO.
TexHonorusi: MNUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO
NUTaHUS,MOIOIINECPEICTBA,
MaTepHAIbIN3UCKYCCTBEHHBIXMCUHTETUYECKUXBOIOKOH.

11KJIACC

OBINASAMVMHEOPI' AHNYECKASAXNMMUASA

TeopeTH4eCKMEOCHOBBIXUMHUH.

Atom. CocTaB aTOMHBIX sA€p. XHUMHUYECKUWA 23yeMeHT. HM30Tomsl.
CTpoeHUEedIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE UHCIA. DHEPreTHUYECKUE
YPOBHH HWMOIYPOBHU. AToMHBIE opOutanu. Krnaccudukamus XUMHYECKUX
3JIEMEHTOB (s-, p-,d-,f-
aJIeMeHTHI ). PactipeieieHue ek TpOHOBITOATOMHBIMOPOUTAIISIM . DJIIEKTPOHHBIE
KOH(UTypanyuu aToMOB 3JIEMEHTOB MEPBOI0—4ETBEPTOrO MEPHUOJOBB OCHOBHOM H
BO30YXKIEHHOM COCTOSIHHH, AJIEKTPOHHbBIE KoH(puUrypanuu
MOHOB.DJIEKTPOOTPULIATEIBHOCTD.

Ilepuonunueckuit  3akoH u  llepuoamyeckas cuUcTeMa  XMMHUUYECKUX
sanemeHTOB/[.MI. MenaeneeBa. CBsi3b mepuoanueckoro 3akoHa u Ilepuonnueckoit
CHUCTEMBIXUMUUYECKUXDIIEMEHTOBCCOBPEMEHHOUTEOPUEHCTPOCHUSIATOMOB. 3aKOHOM
€PHOCTH HW3MEHEHHMS CBOMCTB XHMHYECKHMX 0JJIEMEHTOB U  00pa3yeMbIX
UMUIIPOCTHIXUCIOKHBIXBEIIECTBIIOIPYIIAMHUIIEPHOaM. 3SHAUEHUETIEPUOANYECKOT O
3akoHa/l.M1.Menneneena.

XuMuuecKkascBsi3b. BUABIXUMHUUECKONCBSI3M :KOBAJICHTHAS, MIOHHAS, METaJIJTHUC
ckas.MexaHn3MbI00pa30BaHUAKOBAICHTHONCBSI3U :00MEHHBIMHTOHOPHO -
aKIENTOPHbIA. JHepruss W JIMHA CBs3U. [loJIIpHOCTH, HaIpPaBICHHOCTH
MHACHIIAEMOCThKOBAJICHTHOUCBS3U. KpaTHbiecBs3u. BogopoaHascBsazb. Mexxmonek
YISIPHBIEB3aNMOJICUCTBUA.

BaneHTHOCThUBaJICHTHBIEBO3MOKHOCTUATOMOB. CBSA3b3JIEKTPOHHOUCTPYKTYP
Bl MOJIEKYII c UX  T€OMETPUYECKHUM CTPOCHUEM (Ha  mpumepe
COEIMHEHUNAJIEMEHTOBBTOPOTOIIEPUO/IA).

[IpencraBneHre O KOMIUIEKCHBIX coeauHeHusXx. CocTaB KOMILIEKCHOTO
HMOHA:KOMILIEKCO00pa30BaTeb, IUTaH /1bl. 3HAUCHUEKOMITICKCHBIXCOeIuHEHN . [ ToH
SITAEOKOOPANHAIIMOHHOMXUMHUH.

BemecTBaMOeKy IS pHOTOMHEMOJIEKYJISIPHOTOCTPOCHUS. T UIBIKpUCTATITAYEC
KUXPEWETOK (CTPYKTYP)H CBOMCTBABEIIECTB.

[Tonatue o mucnepcHbix cucremax. MctunHble pacTBOpbl. lIpencraBnenue
OKOJUTOMIHBIXpAacTBOpax.CriocOOBIBBIPAKEHUSKOHIIEHTPAIIMUPACTBOPOB: MACCOBAs
N0 BEIIECTBAa B  PacTBOpE, MOJISIpHAs  KOHIEHTpamus. HaceineHHsie
WHEHACBKIIIEHHBIE PACTBOPHI,PACTBOPUMOCTh. KprcTatoruaparsl.



Knaccuduxanus 51 HOMEHKJIaTypa HEOPraHUYECKUX BEILIECTB.
TpuBHanbHBICHA3BaHUS OTACIBHBIXITPEACTABUTENICH HEOPTAHNYECKUXBEIIECTB.

Knaccudpukanus  XUMHUUECKMX  peakMid B~ HEOPraHUYECKOM |
OPraHMYECKOMXUMHUH. 3aKOH COXPAHEHUS MAaCChl BEIIECTB; 3aKOH COXPAHEHUS U
MPEBPAICHUSPHEPTUN TMPU  XUMHUYECKUX peakuusx. TemnoBbie 3(PeKTs
XUMHUYECKUX peaKkUUuil. TepMOXUMUYECKUEYPABHEHUS.

CKOpOoCTbXUMHYECKONPEAKIINH,eE3aBUCUMOCTHOTPA3TMYHBIX(DAKTOPOB.
['omorenHbienrereporeHubiepeakinu. Katanusukaranu3aTopsl.

O6patumble W  HeoOpaTUMbIE peakiuu. XHUMHUYECKOE€ paBHOBECHE.
KoncranraxumuueckoropaBHoBecus. DaKTOPbI, BIUSIONIMEHATOIOKEHUEXUMUYECK
OrOpaBHOBECHS:  TeMmIeparypa, JaBJI€HWE W  KOHIIEHTpPAIlMM  BEIIECTB,
ydacTByromux Bpeakuuu.[Ipuanumn/lelarense.

DnekTponautnyeckasauccoruanus. CuiibHbIeUCc1a0bIedIeKTPOIUThL. CTENEHb T
uccounanuu.CpeaBoAHbIXPACTBOPOB:KUCIOTHAS ,HEUTpAJIbHAS, IIEJIOYHAS.
Bopoponnsii MOKa3aTellb (pH) pacTBopa. I'mpponus COJIEH.
PeaknuunonHoroodmeHa.

OkucnurenbHO-
BOCCTaHOBUTENIbHbIEpEaKIUU. CTeNeHbOKUCICHUA. OKUCTUTEIbUBOCCTAHOBUTED. [ 1
POLIECCHIOKUCTICHUSMBOCCTAHOBJICHUS. BAXKHENIIIMEOKUCIUTETMUBOCCTAHOBUTEH.
MeTtoanekTpoHHOro0anaHca. DJIeKTPOIU3PACTBOPOB M PACIIABOB BEIECTB.

DKCIEPUMEHTAIBHBIEMETOIBIN3YYEHUIBEIIECTBUMXITPEBPAILICHU I :PA3I0KEH
UETEePOKCUIaBOI0POJABIPUCYTCTBUUKATAIN3ATOPA,MOICTIUKPUCTAIIINYECKUX
PELIETOK, MPOBE/ICHUE peaxkuui HMOHHOTO obmeHa,
OmpeAeICHUECPEABIPACTBOPOBCIIOMOIIBIOMHIUKATOPOB, U3yUCHUEBIUSHUS PA3ITUYH
BIX(PaKTOPOBHACKOPOCTHXUMHUIECKONPEAKITUUUTIONOKECHUEXMMHUYECKOTOPABHOBEC
sl

HeopranuuyeckasixuMusl.

[TonmoxxennenemeTaioBBl leproIM4eCcKONCUCTEMEXUMAYECKUXAIIEMEHTOB
JI.. MenneneeBa U OCOOCHHOCTH CTPOCHUS HMX aTOMOB. DU3MUECKHECBOMCTBA
HEMETAJUIOB. AnnoTtponuss ~ HEMETaJJIOB (Ha  mpumepe  KHUCIOpOAa,
cepsl,pochopanyrieposa).

Bonopon.Ilonyuenue, husndecknenXxuMu4eCKHUEeCBONCTBA  peaKIMUCMETaIa
MHUHMHEMETAJIIAMU,BOCCTAHOBUTENbHBIECBOMCTBRA. I MaApuAbL. TONMIMBHBIEIEMEHTHI.

lamorensl. Haxoxaenue B TpHUpone, CIOCOOBITIONYYCHHS, (U3UIECKUE
AXUMHYECKUE CBOWCTBA. ["amoreHoBoAOPOBI. Baxuenmne
KHUCJIOPOJICOJIEPKAITUECOEIUHEHUS TaloreHoB. JlabopaTopHbIe U MPOMBIILICHHbIE
crocoObl MoTyueHusranoreHoB. I [puMeHeHueranoreHoBu UXCOeUHEHUM.



Kucnopon,030H.JIabopaTopHbIEMTIPOMBIILIIEHHBIECTIOCOOBITONYYEHUSKUCIIOP
oma. dusmyeckue M XUMHYECKME CBOWCTBA MW NPUMEHEHHME KHCIOPOJa
1030Ha. OKCUBIMIIEPOKCH/IBI.

Cepa.HaxoxaeHueBnpupoe,crocoObInonydeHus, pu3nd4eCKUeNXUMUYECKHUEC
BoricTBa.CepoBogopoa,cynbduast. Oxcuncepsol(IV),oxcunacepni(VI).Cepaucrasuce
PHASKUCIOTHIMUXCOJIN. OCOOEHHOCTUCBOMCTBCEPHON KUCIOTHL. [IpuMenenueceps! u
e€COeIMHEHN.

Azot.HaxoxnenueBnpupoe,crnoco0bInoaydeHus, PU3nuecKuenXuMu4ecKue
cBOWCTBAa. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTAsI U A30THASIKUCIIOTHI U UX
comu. OcoOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpumeHeHue aszoraum ero
COEIMHEHUN. A30THBICY1I00pEHHUS.

docdop.HaxoxaenneBnpupoie,crnoco0bInoayyeHus, Pu3sniecKuen XuMu4ecK
uecpoiicTBa. Pochuasiudochun.Oxcuasipocdopa,pochopnaskucioraneéconu.lIp
uMeHnenuedochopanerocoennHeHUN. DochOpHBICY10OPEHUS.

VYriepo1, HaxokAeHUEeBIPUPoIe. AJTOTponHbIeMoaupuKannu. u3nueckueu
XUMHYECKUECBONCTBAIIPOCTHIXBEIIECTB,00Pa30BAHHBIXYTIICPOIOM. Oxkcup
yraepoaa(ll), OKCH]L yriepoaa(IVv), yroJIbHAs KHUCJIOTa 151
e€cosin. AKTUBUPOBAHHBINYT01b,aicopOuust. Dymnnepensl,rpadeH,yriepoaHbleHaHO
TpyOku. [IpumMeHeHuWe TPOCTHIX BEIIEeCTB, OOpPa30BaHHBIX YIJIEPOAOM, U
€rOCOeIUHECHUM.

Kpemunii. HaxoxieHneBnpupo ie,crocoObInonydeHus , pu3nueCKUenXUMHUIecC
kuecBoiicTBa. Oxcunkpemuusa(1V),kpemaueBaskuciora,cuiukarsl. [ [pumeHeHUEKpe
MHUSHErocoenHeHn . CTEeKII0,eronoly4eHue, BUIbICTEKIIA.

[Tomoxxenne MetamioB B Ileppoamyeckol  CUCTEME  XMMHUYECKHX
aeMeHTOB.OCOOEHHOCTUCTPOCHUSAIEKTPOHHBIX000JI04eKaTOMOBMETaI0B. O01u
epusnueckuecBoiicTBameTamuioB. [ [pumeHeHneMeTauIOBBOBITYUTEXHUKE. CIIIaBbI
METaJIOB.

DNEKTPOXUMUYECKUUPSATHATIPSKEHUHMETaI0B. O0IINECTIOCOOBITOTYYEeHUS
METaJIOB: TUAPOMETAILTYpPIrUs,
NUPOMETAILTYprusi,aneKkTpomeTamyprus. [ lonatueokoppoznnme

TaJ1710B.COCOOBI3aIU THIOTKOPPO3UH.

ObmasixapakTepucTukameTamioBlA-
rpynnsil leproanueckonCHCTEMBIXUMUYECKUXIEMEHTOB. HaTpuitnkanuii:nony4yeH
ne,hU3NIeCKUENXUMIYeCKUECBONCTRA, TPUMEHEHUETTPOCTHIXBEIIECTBUMXCOSIMHE
HHUM.

Ob6masixapakrepuctukameTamuioBlIA -
rpynnsil leproanueckonCUCTEMBIXUMUYECKUXIIEMEHTOB. MarHMMMKaIb LA . 10Ty
eHue, pPU3nIeCKuenXuMUUEeCKUECBOMCTBRA, TIPUMEHEHUETPOCTHIXBEILIECTBUUXCOEAN
HeHU. JKECTKOCTHBOIBIN CITIOCOOBICEYCTPAHEHUS.



AnoMUHUNA:  OofydeHue, (U3MYECKHME W XUMUYECKHE  CBOMCTBA,
MIPUMEHEHUETPOCTOrOBEIIECTBAUETOCOSTUHEHU . AM(DOTEpHBIECBOMCTBAOKCH IAUT
UJIPOKCHUAA aTFOMUHHUS,TUAPOKCOKOMIIJIEKCHI aJTFOMUHHSL.

O6masxapakrepucTukaMmeTamoBnooounsixnoarpynmn(b-
rpynn)lleproanyeckol CUCTEMBIXUMUYECKUXIJIEMEHTOB.

Pu3nuecKkue U XUMHUYECKHE CBOMCTBA XpOMa M €r0 cOeIWHEHU. OKCUIBI
uruapokcuasixpoma(Il),xpoma(lll)uxpoma( VI). XpoMaTeinAMXpOMATHI, UXOKUCIUAT
enbHbIe cBOMCTBA. [lonydyeHne u npuMeHeHueXpoma.

DOU3NIECKUENXUMUYECKHMECBOMICTBAMAPTaHLIauerocoeAMHEHMI. BaxkHenmuec
oenuHeHusmapranma(ll),mapranmna(IV),mapraamna(VI)umapranma(VII).Ilepmanran
aTKaJIMs,erOOKUCIUTEIbHBIE CBOMCTRA.

du3nyeckue M XUMHYECKHE CBOMCTBa JKelle3a M €ro COEAUHECHUM.
Oxkcuasl,ruapokcuasincompkenesa(ll)mwkeneza(Ill). [TonyuyeHuennpuMme HeHUEKETIE
3aM €rocIuiaBoB.

®u3nyYecKkue U XMMHUYECKUE CBOMCTBa Menu M €€ coenuHeHuid. IlomydeHue
UTNIPUMEHEHUEMEINH €ECOCTUHEHUMN.

[uuk:nonydenue,pu3naecKuenXuMUIecKruecBocTBa. AM(OTEpHBIECBOMCTRA
oKkcHuaa u TUIPOKCHIA [IUHKA, TUPOKCOKOMITIIEKCHI [IMHKA.
[IpuMeHEeHnEeIMHKAanerocoe IMHEHU .

DKCIEpUMEHTAIbHBIEMETO IbIN3YyYECHUSBEILIECTBUUXITPEBPALICHN I : M3y YEHNEO
Opa3IoBHEMETAIIIOB,TOpeHnecepbl,hocdopa,kene3a, MarHusiBKUCIOPO/Ie, u3yYeHIE
KOJUIEKUUH«M eTaJTbIMCIIIIaBbI », B3aUMOAEH CTBUEIIIEIOYHBIX u
IEJI0YHO3EMENIBHBIX METAJIJIOB c BOJOM (BO3MOXKHO
UCIIOJIb30BAHUEBUIEOMATEPUATIOB),  B3aUMOJICHCTBUME  LIMHKA  MXKele3a  C
pacTBOpaMU KHUCJIOT HILEI0YEi, KAaYeCTBEHHbIE pEaKUUMU Ha HEOPraHUYECKUE
AHUOHBI, KaTHOH
BOJOPOAANKATHOHBIMETAILIIOB,B3aUMOIEUCTBUETUAPOKCUIOBATIOMUHUSUIIMHKACDA
CTBOPaMUKHUCIOTHILEIOYEH, pEIIEHUEIKCITIEPUMEHTATIBbHBIX3a]a4I0TEMaM
«["anorens»,«CepaneécoeuHeHns», «A30THHOCHOPUIXCOSTUHEHUS»,
«MeTauIbITIaBHBIXTTOATPYIID, « M e TaITBIITOO OUHBIXITOAT Py TITI.

XUMHUAHKU3HD.

Ponp xumum B oOecreyeHUH YCTOMYMBOTO pA3BUTHUS YEIOBEYECTBA.
[ToHATHEOHAaYyUHBIXMETOJAXTIO3HAHUANMETOI0JIOTUMHAYYHOrouccienoBanus. Hay
YHBIE MPUHLIUIIBI Opra’Hu3anuu XUMHAYECKOTO MIPOU3BOJCTBA.
[IpombIlIeHHBIECTIOCOOBI  MOJTYYEHHUS] BaKHEWIIMX BelIeCTB (HAa MpuMepe
MPOU3BOJICTBA aMMHUAKa,CEPHOM KHUCIOTHI, MeTaHoa). [IpombliieHHbIe crIOCOObI
MOJTy4YECHUS METAJIOB
HCIUIABOB. XMMHYECKOE3arpsA3HEHUEOKPY KA IIEUCPEIBINETONOCIEICTBUSL. POb X1
MUH BOOECTICUEHUU IHEPTETUUECKON OE30MMacHOCTH.

XumuausnopoBbeuenoseka.JlekapcTeennbiecpencTsa. [ [paBunancnonb3oBanu
SUIEKapCTBEHHBIXIIpENapaToB. POIbXMMUHBpa3BUTUMME TULIAHBI.



XuUMUSl THIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBkU. Ponb Xxumuu
BOOECIIEUECHUH MUIIIEBONOE30MIaCHOCTH.

KocmernueckuennappromepusiecpeacTa. berroBasxumus. [ IpaBunadesonacu
OTOMCIIOIb30BAHUSIPENIAPATOBOBITOBOMXUMUUBIIOBCETHEBHOMKM3HH.

XuMHusT B CTPOUTENILCTBE: BAXXHEUIIHE CTPOUTEIbHBICE  MaTepHaIbI
(1IeMeHT,0eTOoH).

XuMusi B CeIbCKOM  Xxo03siicTBe. OpraHuyeckue W  MHHEpPAJIbHbIC

ynoopenus. CoBpeMEHHBIEKOHCTPYKIITMOHHBIEMATEPUAIIbI, KPACKH,CTEKII0,Kepa

MUKA.

MarepuanbisaiekTpoHuku. HaHoTeXHOT0THH.

Pacuérnnie3agaun.

Pacuétei: maccel BemiecTBa WM 00bEMA Ta30B 1O  W3BECTHOMY
KOJIMYECTBYBEIIECTBA,MACCEMITNO0BEMYOTHOTON3YYACTBYIOIIMXBPEAKIIMUBEIIISCTB
,MacchI(00BEMa,KOJIMYECTBABEIIECTBA)TPOTYKTOBPEAKIINH,ECITMOTHON3BEIIECTBUM
eeTIpuMecH,Macchl(00bEMa, KOJIMYECTBABEIIECTBA ) IPOIyKTapEaKIu,eCIU0THON3
BEILIECTBIaHOBBHIEPACTBOPACOIPEACIEHHOMMACCOBOM10JIEPACTBOPEHHOT OBEIIIEC
TBa,MaCCOBOMI0JMUMOJIIPHONKOHIICHTPAI[MHBEIIIECTBABPACTBOPE, TOTMUBBIX0IAMPO
JTYKTapeaKIMuOTTEOPETHIECKHA BO3MOKHOTO.

MeXnpeaMeTHBIECBA3H.

Peanuzanusmexnpe IMETHBIXCBA3EHITPUN3yUSHUMOO I HMHEOPTraHUYeCKOM
xuMud B 11  Kiacce OCYIIECTBISIETCS 4Yepe3 HCMOJIb30BaHUE KaKOOIIHUX
€CTECTBEHHO-HAy4YHBIX  TOHSATHM, TaK W  TOHATUH,  TPUHATHIX B
OTACJBHBIXITPEAMETAXECTECTBEHHO-HAYYHOT OIIUKJIA.

OOmue ecTeCTBEHHO-HAay4YHbIC TIOHATHS: SIBJICHHWE, HAy4HBIA  (pakT,
TUIIOTE3a,TeOPHsi, 3aKOH, aHalu3, CHHTE3, KiaccuUKaIusi, TEePUOJIUIHOCTD,
HaOII0/IeHNEe, U3MEPEHUE,IKCITIEPUMEHT, MO/1€JTb,MOICTUPOBAHHE.

dusuKa:MaTepus, MUKPOMUP,MaKPOMUP,aTOM,3JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIIhI, PaMOAKTUBHOCTb, MOJIEKyJIa, ASHEPreTUYECKUI
YPOBEHb,BEIIECTBO, TEN0,00bEM,arperaTHOECOCTOSTHUE BEIIECTBA, UICANIbHbINTA3, b1
3UYECKUEBEINYHNHBI, €IUHUIIBIN3MEPEHHUS],CKOPOCTh,YHEPTUSI,MaCCa.

buonorus:kinerka,opraau3m,sKocucteMa,onocdepa,MeTadoim3mM,Makpo -1
MHUKPOSJIEMEHTBI,  O€JIKH, JKHUPbI,  YIJIEBOAbL,  HYKICHHOBBIE  KHUCIIOTHI,
(bepMEHTHI, TOPMOHBL, KPYTOBOPOTBEIIECTBUIIOTOK YHEPTUH BIKOCUCTEMAX.

['eorpadusi: MuHEpanmbl, TOPHBIE TMOPOJBI, TIOJE3HBIE HCKOTAeMBbIE,
TOTUIMBO,PECYPCHI.

TexHomorus: XUMUYEeCcKast MPOMBIILJIEHHOCTb, METAJLTyprus,
CTpPOUTENIbHbIEMATEPUAIBI,  CEIIbCKOXO35IMCTBEHHOE IMPOU3BOJACTBO,  IHUIIEBAs
MIPOMBIIIJIEHHOCTb, (papMaleBTHUECKAAPOMBIIIEHHOCTh, TPOU3BOICTBOKOCMETHUY
€CKHX



[IpEnapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTe€pHaJIOB,
ANEKTPOHHASATIPOMBIIUICHHOCTh, HIHOTEXHOJIOTHH.



IINTAHUPYEMBIEPE3YIJIbTATBIOCBOEHUAIIPOI PAMMBIIIOXUMUNHA
YIIYBJIEHHOM YPOBHECPEJIHEI'OOBIIIEI' OOBPA30BAHMA

JIMYHOCTHBIEPE3YJIBTATHI

BcooTBeTcTBUMCCUCTEMHO-
JESITEIIbHOCTHBIMITOAXO0AOMBCTPYKTYPEIIMYHOCTHBIXPE3YJIbTATOBOCBOEHHUSTIPEAME
Ta«XUMHSI»HAYPOBHECPETHET000111eT000pa30BAHUSIBBIICIICHBICIETYIOIUECOCTABIT
SIFOITUE:0CO3HAHNEO00 yUaIOIIUMHUCIPOCCUUCKOUTPaXKJaHCKOMMACHTUYHOCTH ;TOTOB
HOCTBKCAMOPA3BUTHUIO, CAMOCTOATEIBHOCTA M  CaMOONPEACICHUIO; HAJIU4ne
MOTHBALIMA
KOOYYE€HHIO;TOTOBHOCTHUCTIOCOOHOCTHOOyUAIOIITUXCAPYKOBOACTBOBATHCATIPUHSATHI
MHUBOOIIECTBENPABUIAMUUHOPMAMHUIIOBEICHUS ; HATMYHETTPAaBOCO3HAHUS,
3KOJIOTUYECKOU KYJIBTYPBI; CIIOCOOHOCTH CTaBUTH LEJIN 151
CTPOUTBHKU3HCHHBICTUIAHBI.

JIM4HOCTHBIEPE3YIbTATHIOCBOCHUATIPEAMETAC X UMUS»OTPAKAIOTCHOPMHUPOBA
HHOCTBOTIBITAIIO3HABATEIbHOMUTIPAKTUIECKONIEATEIbHOCTHOO yHAIOIITAXCS
BIIPOIIECCE PeaTn3alMo0pa30oBaTEILHONIEATETIEHOCTH.

JIM4HOCTHBIEPE3YIBTATHIOCBOCHUSTIPEAMETAK X UMUSIHOTPAKAIOTCHOPMHUPOBA
HHOCTBOIIBITANI03HABATEIbHOMUIIPAKTUYECKOM A TEIIbHOCTHOO yHaIOITUXCSI B
npolecce pean3auy 00pa3oBaTeIbHON NeATeTbHOCTH, B TOMYHMCIIEB YaCTHU:

1) rpaxIaHCKOTOBOCTIMTAHUSI:

OCO3HAHHMS  OOYyYalOUIUMHUCA  CBOMX  KOHCTUTYIIMOHHBIX  TIpaB U
00513aHHOCTEM, yBaXKEHUSK3aKOHYHU TTPABOTIOPSIKY;

IIPEJACTABIEHU0COLMAIbHBIXHOPMAXUITPABUIAXMEKINYHOCTHBIXOTHOLLICHU A
B KOJUICKTHUBE;

TOTOBHOCTHKCOBMECTHONTBOPUECKOUIEATELHOCTUIIPUCO3TAHUNYIEOHBIX
IIPOEKTOB, peLIeHUn y4eOHBIX 51 ITI03HABATEJIbHBIX 3aj1ad4,
BBIIIOJIHEHUUXUMUYECKUXIKCIIEPUMEHTOB;

CIIOCOOHOCTUITIOHUMATHUIIPUHUMATHMOTHUBBI, HAMEPEHUS,JIOTUKYHAPT YMEH ThI
JAPYTUXTPUAHATN3E PA3THUYHBIXBUI0BYUYCOHOMIEATETEHOCTH;

2) IATPHOTHYECKOTOBOCTINTAHMS

LIEHHOCTHOTOOTHOIICHUSKACTOPUYECKOMYNHAYYHOM YHACIIEIUIOOTEYECTBEHH
OMXUMUH;

YBaXXEHUSKIIPOLECCYTBOPUYECTBABOOIACTUTEOPUUUTIPAKTUIECKOTOIPHUIIONKEH
USXUMUHU,0CO3HAHUSATOT0,9TOTAHHBICHAYKUECThP €3y IbTAaT/UTU TSI bHBIXHAOII0IEHN
W, KPONOTIIMBBIXKCIIEPUMEHTAIbHBIXIIOUCKOB, TOCTOSSHHOTOTPYAQYYEHBI XUITPAKTH
KOB;



HMHTEPEeCanro3HaBaTeIbHBIXMOTHBOBBIIOIYYCHUUUIIOCIE Ay IOIIIEMaHAIIN3E
nH(OPMAITH O TTePEAOBBIX TOCTHKCHUSIX COBPEMEHHON OTEUECTBEHHONXUMUM;

3) IyXOBHO-HPABCTBEHHOT OBOCIIUTAHUSI:

HPaBCTBEHHOTOCO3HAHUS, 3 TUICCKOTOITOBEICHUS;

CIIOCOOHOCTH  OIICHMBAaTh  CHUTYyallMHM, CBS3aHHBIE C  XHMHYECKUMHU
SBJICHUSIMU,M TIPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICHh HA MOpaJIbHO-
HPaBCTBEHHBICHOPMBI UIICHHOCTH;

TOTOBHOCTH OIICGHUBAaTh CBOE IMOBEICHHWE M IIOCTYNKH CBOMX TOBapHIICH
CIIO3UITMH HPABCTBEHHBIX W TIPABOBBIX HOPM M C YYETOM OCO3HAHMSI
IIOCJIEACTBUMIIOCTYIIKOB;

4) GpopMHPOBAHUSAKYJIBTYPHI3IOPOBbA:

MOHUMAHHUSIIIEHHOCTEN310pOBOron0e30MacHOro00pa3aku3Hu,He0O X0 IUMOCT
U OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY buznueckomy
UTICUXUYECKOMY30POBbIO;

COOJIIOICHUSTIPABIIIOE30ITaCHOT 000 PAIIICHUSICBEIIIECTBAMUBOBITY,TOBCETHEB
HOW JKU3HH,B TPYIOBOH JCATCIBHOCTH;

TOHMMAaHUAIICHHOCTHITPABHIIMH/IMBH 1Y TbHOTOMKOJIJIEKTHBHOT00€301TacHOT O
TIOBE/ICHUSIBCUTYAIUSX, YTPOXKAIOIINX3I0POBBIOMKU3HIITIOICH;

OCO3HAHMSI  TIOCNEJACTBUH W HENpUSATUS  BPEAHBIX  IPHUBBIUEK
(ynoTpeOaeHusaIKOT 015, HAPKOTUKOB, KYPEHHS )

5) TpyA0BOrOBOCTIMTAHHA:

KOMMYHUKaTUBHOMKOMIIETEHTHOCTUBYYEOHO-

UCCJIeI0BATEIbCKON A TENHbHOCTH,00111€CTBEHHOIOJIE3HOM, TBOPUECKONUAPYTXBH
IaxJesaTeIbHOCTH,

YCTAaHOBKMHAAKTUBHOCYYaCTUEBPEIICHUUITPAKTHUECKUX3a]auCOIIMaTbHOHA
MPaBJICHHOCTH (BpaMKaxCBOET0 Kjacca,lIKOJIbl);

UHTEpeca K MPAKTHYECKOMY H3Y4YEHHUIO MpOQeccHuil pa3iudHoOro poja, B
TOMYHKCIIE HAOCHOBETIPUMEHEHHUS MPEAMETHBIX3HAHUM 110 XUMUY;

yBOXECHUS K TpPyAy, JIOASM Tpyla W  pe3ylbTataM  TPYIOBOU

JeSITETbHOCTH ;TOTOBHOCTUKOCO3HAHHOM YBBIOOPYHHIUBH Ty TbHOUTPAEKTOP

uu
oOpa3oBaHus, Oy nymenpodeccunupeann3anuucoOCTBEHHBIX)KU3HEHHBIXTUIAHOB C
y49éTOM  JUYHOCTHBIX HWHTEPECOB, CIHOCOOHOCTEW K XWUMHH, HMHTEPECOB
UIOTpeOHOCTEHN 00IIIeCTBA;

6) 3K0JIOrH4eCKOTOBOCTIMTAHHUS:

HKOJIOTHYECKHUIIETIECO00Pa3HOTOO THOMICHUIKITPHUPOIEKAKUC TOUHUKYCYIIIECTBO
BaHMSDKU3HUHA3EMIIC,

MMOHUMAHUSATIIO0ATBEHOTO

XapaKTePadKOJIOTUIECKUXITPOOTIEM, BIHSTHUSIIKOH
OMHYECKHUXITPOIIECCOBHACOCTOSHUCTIPUPOTHONNCOITMATEHONC PEIBI;



OCO3HAHUSHEO00XOAMMOCTUHUCIIONB30BAHUSIIOCTHKEHUM X UMUU IS PEIIICHUSIBO
ITPOCOBPALIMOHAIIBHOTO TPUPOIOIIOIB30BAHUS;

AKTUBHOTOHEPUATUANECHCTBUMN, IPUHOCAIIUXBPEAOKPYKAIOIIEUTIPUPOTHONC
peae,yMEeHUANPOTrHO3UPOBATbHEOIAr ONPHUSI THBIEIKOIOT MYECKHUETIOCTIEACTBUS
MIPEANPUHUMAEMBIXIEMCTBUH U NIPEIOTBPALIATHHX;

HaJU4Ms ~ Pa3BUTOTO  DKOJOTMYECKOTO  MBINUIEHUS,  DKOJOTHYECKOU
KYJIBTYPBI,ONbITAICI TEIbHOCTUIKOJIOTUYECKOMHAIIPABIEHHOCTH, yMEHUSIPYKOBOICT
BOBaThCS MU B [MO3HABATEIbHOM, KOMMYHUKAaTUBHOM 51
COIMATbHONTIPAKTUKE,CTIOCOOHOCTUNYMEHUSIAKTUBHOTIPOTUBOCTOS THUCOJIOT UUXE
ModoOuu;

7) HEHHOCTUHAYYHOTOMO3HAHMA:

MHUPOBO33PEHUS,COOTBETCTBYIOIIETOCOBPEMEHHOMYYPOBHIOPA3BUTUSHAYKH
MOOIIIECTBEHHON TPAKTUKY;

MOHUMaHUSICTIETU(PUKMXUMUUKAKHAYKH,0C03HAHUIEEPOIUBHOPMUPOBAHUUD
alMOHAJIbHOTOHAYYHOT OMBILIJIEHUS,CO3IAHUULIETIOCTHOT OITPEACTABIEHUS 00
OKpY)KaromieM MHpe Kak O  €IMHCTBE  NPHUPOAbl W YEJIOBEKa,
BIIO3HAHUHUTIPUPOTHBIX3aKOHOMEPHOCTEHUPEIIEHUUITPOOIEMCOXPAHCHUSTTPUPO,TH
Oro paBHOBECHS;

yOeXKIEHHOCTUBOCOOOM3HAYMMOCTUXUMUH IJIICOBPEMEHHOMIIMBUITH3AIN : BE
€ryMaHuCTUYECKOMHAIPaBICHHOCTUMBAKHOMPOIMBCO3IAHUMHOBONOa3bIMaTEpHAT
BHOMKYJIBTYPBI, BpEIICHUUTIIO0ATbHBIXIIPO 0J1€MYCTONYMBOTrOpa3BUTHUETIOBEUECT
Ba—CBhIPHEBOM,IHEPTreTUUECKOM,MUIIEBOM U HIKOJOTHYECKOM Oe30MacHOCTH, B
Pa3BUTHH MEAMIIMHBI, 00E€CTIEUEHUNYCIOBHI YCIENHOTO TPYJAa U AKOJIOTHYECKU
KOM(OPTHOM KU3HU KXKIOTO YICHAOOIIECTBA;

€CTECTBEHHO-HAYYHOUTPAMOTHOCTH :IIOHUMaHMCYIIITHOCTUMETOOBIIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BATHIIONyYaEeMbIE
3HaHMSI i1 aHalM3a W OOBSCHEHHSA SIBICHHM  OKpYXalolero Mwupa
UIPOUCXOANUX B HEM M3MEHEHUH, YMEHUS JleJlaTh 0OOCHOBAHHBIC 3aKITIOYCHHS
HAOCHOBEHAYYHBIX()DaKTOBUUM IO XCSIAaHHBIXCIIETbIOTIONYUCHUSTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTHCAMOCTOSI TETbHOUCTIONB30BAThXUMUYECKUE3HAHUS JISIPEIIICHU S
po0IEeMB PeATbHBIX)KU3HEHHBIXCUTYAITUSX;

WHTEPECAKIIO3HAHUIO, UCCIIE0BATEIBCKONAEATENIBHOCTH;

TOTOBHOCTUHCTIOCOOHOCTHKHENPEPHIBHOMYOOPa30BaHUIONCAMOOOPA30BAHHIO
,KAKTUBHOMYITOJ1yY€HUFOHOBBIX3HAHUMITOXMUMUUBCOOTBETCTBUHU
CKU3HEHHBIMUIIOTPEOHOCTIIMU;

UHTEpeca K O0COOEHHOCTSIM Tpyna B Pa3IUYHBIX cepax
po¢eCCUOHATTLHONUIEITEIIbBHOCTH.



METAINPEIMETHBIEPE3YJIbTATDI

MeranpenMeTHbIE pe3yJabTaThl OCBOCHHUS TPOrpaMMbl TI0 XHMHH Ha
YPOBHECPEAHETO 0OIIEro00pa30BaHUIBKIIIOYAIOT:

3HAYMMBIEII(POPMUPOBAHUIMUPOBO33PEHUSI00YIAIONTUXCAMEK TUCITUTUTHHA
pHBIE (MeXTpeIMETHBIE) oOllleHayYHbIC MOHATHS,
OTpaKarOITUEIEIIOCTHOCThHAYYHONKAP THHBIMUPAUCTICIIH(PUKYMETOTOBIIO3HAHMS,
UCIIOJIB3YeMBIX B C€CTECTBEHHBIX Haykax (MaTepus, BEIECTBO, JHEPrus,
SIBJIICHHE,ITPOIIECC, CUCTEMA, HAy4HBIN (haKT, MPUHIIUII, THIIOTE3a, 3AKOHOMEPHOCTD,
3aKOH,TEOpHUsl, UCCIIeI0BaHUE, HAOII0/IEHUE, U3MEPEHUE,YKCIIEPUMEHTUIPYTHE);

YHUBEPCATBHBIC ydeOHbIC JEHCTBUS (To3HaBaTEIIbHBIC,
KOMMYHHUKaTUBHBIC,PETYJISITABHBIC ),00ecTIcUrBaronne(OpMUpOBaHHE( yHKITHOHA
BHOMTPAMOTHOCTH Y COIMAIBHON KOMITETEHIIUU 00YYaronIuXcs;

CITOCOOHOCTH oOydJaromuxcs UCII0JIb30BaTh

OCBOCHHBIEMEKIUCITUTUIMHAPHBIC, MHUPOBO33PECHUYCCKUE

3HaHMSI W YHHBEpCAJbHbIC YYCOHBICICHCTBUSABIIOZHABATCIIBHOW M COIMAIBHOM
IPaKTHKE.

MeTtanpeIMeTHBIEPE3YJIbTaTBIOTPAXKAIOTOBIIACHUCYHUBEPCATbHBIMUYYeOHBI
MUTIO03HABATEbHBIMU,KOMMYHUKATUBHBIMUHPET YIS TUBHBIMUIEHCTBUSIMH.

IHo3naBaTe/ibHBICYHHBEPCATbHbICYyYeOHbICICHCTBUSA

1) 6a30BbIEJIOTHYECKHENEHCTBHS:

CaMOCTOATEIbHO(POPMYITHPOBATHUAKTYATU3UPOBATHIIPOOIEMY, paccCMaTpUBAT
bEEBCECTOPOHHE;

ONPENENATHLENNICITENbHOCTH,3a/1aBAsANAPAMETPBIMKPUTEPUU X TOCTUKEHUS
,COOTHOCUTBPE3YIbTAThIAEATENIbHOCTUCIIOCTABICHHBIMULIETISIMH;

UCII0JIb30BATHIIPHOCBOCHUN3HAHUUITPUEMBLIIOTMUECKOTOMBILIIEHUS :BBIACIISIT
b XapaKTepHbIE MIPU3HAKU MOHATUI u YCTaHABIIUBAaTh ux
B3aMMOCBSI3b,HCTIONB30BaTh ~ COOTBETCTBYIOIIME TOHATUS IS OOBSICHEHUS
OTIEIbHBIX (DaKTOB USBJICHHIA;

BBIOMPATHOCHOBAHUSUKPUTEPUUIIAKIACCUPUKAITMUBEIIECTBUXUMUIECKUXPE
aKIM;

yCTaHABIMBATHIIPUYNHHO-
CJI€ICTBEHHBIECBSI3UMEXK 1Y U3y4aeMbIMUSBIICHUSIMU;

CTPOUTBIOTMYECKUEPACCYKICHUSI(MHAYKTUBHBIE, 1€ TyKTUBHbIE,[T0AHAJIOTHUH ),
BBISIBJISITh3aKOHOMEPHOCTUUITPOTUBOPEUUABPACCMATPUBAEMBIXSIBIICHUSIX, POpMYITH
POBATHBBIBOIbIN 3aKIIOUCHUS;

NPUMEHSITh B Tpollecce  TO3HAHUS  UCMHOJb3yeMble B XUMHHU
CUMBOJINYECKUE(3HAKOBBIE) MOJIEIIH, npeoOpa3oBbIBAThH MO/IEIJIbHbBIE
MpeCTaBICHUS —
XUMUYECKUI3HAK(CUMBOII)3JIEMEHTA, XUMUYeCcKasihopMyia, ypaBHEHUEXUMUYECKON



peaKIUu—TIPUPEIICHUNYIeOHBIXTIO3HABATEIbHBIXUITPAKTUYECKUX3a1a4, TPUMEHSTh
Ha3BaHHBIC MOJICITbHBIC MIPEICTABIICHUS TUTST BBISIBJICHUS
XapaKTePHBIXIMPU3HAKOBU3YyUaEMbIXBEIIECTBUXUMHICCKUXPEAKITHIH.

2) 6a3oBBIENCCIIEI0BATEIHLCKHEIECTBHS:

BJIQJICTh OCHOBaMH METOJIOB HAyYHOTO MIO3HAHUS BEIIECTB
MXUMUAYECKUXPEAKIINM;

dbopMynupoBaTh  IEAW W 3aJadyd  HUCCJICJOBAaHUS,  HCIIOJIh30BaTh
MOCTABJICHHBICHCAMOCTOSI TEIIBHOC(OPMYITHPOBAaHHBICBOTIPOCHIBKAUECTBEHHCTPYME
HTArlO3HAHUS W OCHOBBI JI1  ()OPMUPOBAHMS THUIIOTE3bBI 1O IPOBEPKE
NIPaBHIIBHOCTHBBICKA3bIBAEMBIXCY K ICHHI;,

BJIa/ICThHABBIKAMUCAMOCTOSITEIBHOTOIIJIAHUPOBAHUSUITPOBEICHUSYYUEHUICCK
170 OKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMCHHSI HaAOJIFOIaTh 3a
XOJIOMIIPOIIECCa,CaMOCTOSITEIbHOIIPOTHO3UPOBATHETOPE3YIIbTAT, POPMYITHUPOBATHO
OOOIICHUST W  BBIBOJABI  OTHOCHTEIIBHO  JIOCTOBEPHOCTH  PE3yJbTaTOB
MCCJICI0BAHNS, COCTABIATHO00CHOBAHHBIM OTYETO MPOJICTaHHOM padboTe;

IPHOOPETATHOIBITYYCHUICCKONUCCIIEI0BATEILCKOMUITPOCKTHOMICSI TEIEHOCT
U, TIPOSBIIATHCIIOCOOHOCTHUTOTOBHOCTEKCAMOCTOSATEILHOMYIIOUCKYMETO0BPEIIICH
UATIPAKTUYCCKUX3a]1a4, IPUMECHCHUIOPA3TMIHBIXMETOJOBIIO3HAH NS

3) paboTracundopmanmeii:

OpPUEHTUPOBATHCABPAZTUYHBIXUCTOUHUKAXTHPOpMAIIMHU(HAYYHO-
HOMYJISIPHASITUTEPATYPAXUMUYECKOTOCOIEPIKAHUS, CIIPABOYHBICIIOCOO S, PECYPCHI
Wnrepnera), aHANMM3UPOBATh  WHGOPMAIMIO  pa3IMYHBIX  BHJAOB |
dbopMIIpeICTaBICHHS, KPUTHUYECKUOIIEHUBATHEEJ0CTOBEPHOCTHMHETPOTUBOPEUUBO
CTh;

dbopMynHpoBaTh 3ampoChl W MPUMEHATH PA3IUYHBIE METONBI MPHU IOUCKE
notdopenHdopMam, He0OX 0 IUMON IS BBITIOTHEHUAYYeOHBIX3a Ja40TIPEICTIEHHOT
OTHUIIA;

IpUOOPETaTHOIBITUCIIONB30BAaHUSIUH(POPMAITTOHHO -
KOMMYHUKATHBHBIXTEXHOJIOTUNA NPA3TUIHBIXITONCKOBBIXCUCTEM;

CaMOCTOATEIHLHOBBIOUPATEONTUMANTBHY IO OPMYTIPEACTABICHUSUH(GOPMAITIH
(cxembl, rpaduKh, TUArPaMMBbl, TAOJIUIIBI, PUCYHKUUIPYTHE);

MCIIOJIb30BaThHAYYHBINA3bIKBKAUECTBECPEACTBAIPUPAOOTEC XMMIUUECKOMMH(]
opManyen :MpUMEHAThMEKIpeMeTHRIe((DU3NIeCKNeNMaTeMaTHIECKHE )3SHAKUUCHM
BOJTBI, (hOPMYJIbI,a00pEeBHATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BATB3HAKOBO-CUMBOJINYCCKUCCPCACTBAHATJTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIeyHI/IBepcaJIbeleyqeﬁHLIEI[eﬁCTBHﬂ:



3a/1aBaThBOIMPOCKITIOCYIIECTBYO0CY K AAEMOUTEMBIBXOIEAUATIOT AN/ UITUIUCKYC
CHUU, BBICKA3bIBATh UJIEH, (POPMYIUPOBATH CBOU MPEITI0KEHUIOTHOCUTEIHLHO
BBITIOJTHEHUATIPEITIOKEHHOM3a1auu;

BBICTYIAThCIPE3CHTALMENPE3yIbTaTOBIO3HABATEIbHON A TENBHOCTH, TOTYY
€HHBIX  CaMOCTOSITEIbHO  WJIM  COBMECTHO  CO  CBEPCTHUKaMH  MpHU
BBINIOJITHEHUUXUMHUYECKOTO  JIKCIIEPUMEHTA,  MPAaKTHUEeCKOW  paboThl MO
UCCIIEJOBAHUIO CBOMCTBHU3y4YaeMbIX BEIIECTB, peaU3allUd Yy4eOHOro IpOEKTa, U
(opMyNnHpoOBaTh BBIBOJBINO pe3yjbTaTaM MNPOBEAEHHBIX HCCIAEAOBAHUN MyTEM
COTJIaCOBAaHMS MO3UIUH BXO1€00CYKACHUSIN OOMEHAMHEHHUSAMH.

PeryasiTuBHBbICYHUBepCATbHbIeyYeOHbIC eI CTBHA:

CaMOCTOSITENIbHOMIJIAHUPOBATbUOCYIIECTBIATECBOIOIIO3HABATENbHY OIS TEN b
HOCTB,OIpe e eE1EeINN3a1a4l, KOH TPOIUPOBATEUIIOMEPEHE 00X OAUMOCTUKOPPEK
TUPOBATBIPE/IaraeMblHaIrOpPUTM,ICHCTBUITIPUBBINTOTHEHUNYY€OHBIXUUCCIIE TOBA
TENbCKMX3a/1a4,BhIONpaThHan0051ee3 () (HEeKTUBHBINCTTIOCOOMXPEIICHUSCYUETOMITONTY
YEHHUSHOBBIX3HAHNHOBEIIECTBAXUXUMUYECKUXPEAKIINAX;

OCYLIECTBIIITh.CAMOKOHTPOJIBAEATEIbHOCTUHA0CHOBECAMOAHATN3aCaMOOLIEH
KH.

HPEAMETHBIEPE3YJIbTATBI

[IpeqmeTHble  pe3ynbTaThl  OCBOGHHS  HpOrpaMMbl IO  XUMUU  Ha
yrayoJIEHHOMYpPOBHEHAYPOBHECPETHET0001IIET000pa30BaHUSBKIIOYAIOT
cnenuuyeckue Il yueOHOTo npeamera «XuMus» HaydHble 3HAHUSA, YMEHUS U
CIIOCOOBI
JEHCTBUHTIOOCBOCHUIO, HHTEPIIPETAITUUUTIPEOOPA30BAHUIO3HAHUN, BUIBIICSTEIILHO
CTUIIO TIOJIYYEHHUIO HOBOTO 3HAaHHUS U MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX
Y4eOHBIXCUTYAIUSAX, a TAKXKE B PEaTbHBIX XKU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX C
XUMHUEH.
BnporpamMenoXxuMuunpeiMeTHbIEPE3yIbTaThIPEICTABICHBIOT0IAMU3YYEHHUS.

10 KJIACC

[IpenmeTHBIEpE3YIbTATEIOCBOCHUSAKYpCa«OpraHnueCKasiXuMHUSI»OTPAKAIOT:

c(hopMHUPOBAHHOCTHIIPEICTABIICHUI :OMECTCU3HAUCHUMOPTaH MYECKOMX MU
B  CHCTEME  ©eCTeCTBEHHbIX Hayk HW e¢ polu B  OOECICUYCHUHU
YCTOMYHMBOTOPA3BUTHUAUECIIOBEUYECTBABPEITCHUUITPOOTIEMIKOIOTUUECKOMU, P HEPTETHY
€CKOMH



MUIEBOM  O€30MacHOCTH, B  PAa3BUTUU  MEAUIMHBI, CO3JaHUM  HOBBIX
MaTepuanoB,HOBBIXMCTOYHUKOBIHEPTUU,BOOECTICUEHUNPAITMOHATBHOT OTIPUPOI0TIO
Jb30BaHUsA,BHOPMUPOBAHUMMHUPOBO33PEHUSIUOOIIEHKYIHTYPhIYEIOBEKA,aTAKKEIK
0JIOTMYE€CKHOOO0CHOBAHHOT'OOTHOIIIEHUSIKCBOEMY310POBbIOUTIPUPOTHOMCEIE;

BJIaJICHUECUCTEMONXMMUYECKUX3HAHNI, KOTOPasBKIIF0YaeT:0CHOBOIIOJIAratoll
Y€ TOHSTHUSl — XUMUYECKUN DJIEMEHT, aToM, SIAPO U AJIEKTPOHHAsI000JI0UKaaTOMa, S -
;p_’d_
aTOMHBICOPOUTAIIN,0CHOBHOEHUBO30 YK IEHHOECOCTOSHUIATOMA, THOPUIU3ALIASIATOM
HBIXOPOUTAJICH,MIOH,MOJICKYJIa,BAJICHTHOCTh, AJICKTPOOTPHUIIATEIBHOCTh, CTETCHb
OKHCJICHUS, XUMHUYECKas CBs3b,MOJIb, MOJSIpHAs Macca, MOJISIPHBIA O0O0BEM,
YTJIEPOAHBIN CKEJIeT,
G yHKIMOHATIBHASTPYIINA, PaIUKAI, CTPYKTYPHBIEhOpMYIIbI(pa3BEPHY THIE,COKpPAIIEH
HBIC,CKEJIETHBIE ), N30MEPHUACTPYKTYPHASIUITPOCTPAHCTBEHHAS(TEOMETPUIECKAS,ONT
UYECKas ), i30MEPhI,TOMOJIOTHYECKUN P, TOMOJIOT U, YTJICBOIOPOIBL KUCIIOPOI- |
a30TCoAEpKAILIHE OpraHu4ecKue COEJIMHEHUS, MOHOMED,
MOJIMMEP,CTPYKTYPHOE3BEHO,BBICOKOMOJIEKYJIAPHBIECOEUMHEHUS; TEOPUH,3aKOHBI (IT
epuoanyeckuiizakon/l.M.MenaeneeBa, TeOpUsCTPOCHUSIOPTAHUYECKUXBEIIIECTB  A.
M. Bbytneposa, 3aKOH COXpaHEHHUS MaCChI BEIILIECTB, 3aKOH
COXpaHEHHSUIPEBPALICHUSIIHEPTUUTIPUXUMUYECKUXPEAKITUSX ),3aKOHOMEPHOCTH, C
UMBOJIMYECKUI  SI3bIK  XMMHM, MHPOBO33PEHYECKHE 3HAHHUS, JIeKalmue B
OCHOBENIOHUMAHMSI ~ NPUYUHHOCTH U  CHUCTEMHOCTUXMMHUYECKHX  SIBJIICHHII;
peACTaBICHUIOMEXaHU3MAaXXUMUUECKUXPEAKIINI, TEpPMOINHAMUYECKUXUKUHETUY
€CKMX3aKOHOMEPHOCTAXUXITPOTEKAHUS,0B3aUMHOMBIIMSIHUNATOMOBHUTPYIIIIATOMOB
B MOJICKYJNaX (MHIYKTUBHBIM W Me30MepHBIM 3ddekTer, opueHTanThl [ m 11
poJia);(hakToIOrNueCKUECBEACHUIOCBOMCTBAX,COCTABE, TOTYYCHUMNOE30TTaCHOMHUC
MOJIb30BAaHUMBAKHEHIITNXOPTaHUYECKUXBEIECTBBOBITYUITPAKTHIECKOUIEATETHHOC
TUYEJI0OBEKA,00IIMXHAYYHBIXITPUHIIUIAXXUMHUYECKOTOPOU3BOICTBA(HAIPUMEPETIP
OM3BOJICTBaMETaHo/a,IepepadboTKuHEDTH ),

c(hOpMHUPOBAHHOCTHYMEHHUIA:

BBISIBIIITbXapaKTEPHBIEIPU3HAKUIIOHATHI, yCTAHABIINBATh ux B3aUMOCBSI3b,
HCIMOJIB30BATh  COOTBETCTBYIOIIME  TMOHATHS  IPUONMCAHUUCOCTABA,CTPOCHUS
HWCBOMCTBOPTraHNYECKUXCOETUHEHUH;

c(hOpMHUPOBAHHOCTHYMEHHUIA:

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY ISl COCTABJICHUS MOJEKYJSPHBIX
UCTPYKTYPHBIX  (pa3BEPHYTHIX, COKpPAUIEHHBIX M  CKEJETHbIX)  (popmyn
OPraHNYEeCKUXBEIIECTB;

COCTaBJISITh YpPaBHEHHUS XMMHUYECKMX peaKUuid U  pacKpblBaTb HX
CYIIIHOCTb:OKUCIIUTEIIbHO-
BOCCTAHOBUTEILHBIXPEAKIIUUIIOCPECTBOMCOCTABICHUSAAIEKTPOHHOT00aIaHCadTUX
peaKkIuil,peakliniiMOHHOT00OMEHAITYTEMCOCTABIICHUSI UXIIOTHBIXU COKPAIIEHHBIX
VMOHHBIX YPaBHEHUI;



W3rOTAaBIMBATh  MOJENM  MOJIEKYJl  OpPraHMYE€CKHX  BEHIECTB A
WUTIOCTPALMUUX XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTOCTPOCHHSI;
c(hopMUPOBAaHHOCTH YMEHHUM: YCTaHaBJINBATh MPUHAJJICKHOCTh
M3yYEHHBIXOPTraHMYECKUXBEIIECTBIIOMXCOCTABYUCTPOCHUIOKOTIPENEIEHHOMYKIIACC
y/TpyIIecoeIMHeHHUI, 1aBaTbUMHA3BAHUATIOCUCTEMATUUECKOTHOMEHKIIATYPE
(IUPAC) u npuBOAUTH TpUBHUAIbHbIE HA3BAHUS AJIA OTICIbHBIXIPEICTABUTENECH
OpraHUYECKUX BEILIECTB (aTmIEH, alleTUJICH, TOJYOI,
TJIMIEPUH, I TUIICHTJIUKOJI b, PeHOII, hopMalb1eT U1, alie TalbIer U1, alleTOH,MypaBbUH
asfKUCIIOTa, YKCYCHasi KHCJIOTa, CTEAPUHOBAs, OJICMHOBAas, MAJIbMUTHUHOBAS
KHUCIIOTBI,IJIUIIUH, aJlaHWH, MajbTo3a, (PyKTO3a, aHWIWH, IUBUHWII, HW3OIPEH,
XJIOPOMPEH,CTUPOIT UIPYTHUE);
c(hOopMUPOBAHHOCTHYMEHUSONPEACIIITHBUIXUMUUECKONCBI3UBOPTaHUYECKUX
coeTMHEHUAX (KOBAICHTHASIUMOHHASICBA3b,G-UT-CBSI3b,BOI0POTHASICBI3H);
c(hOpMUPOBAHHOCTbYMEHHUSTIPUMEHSITHITOI0KEHUATEOPUUCTPOCHUSOPTaHNYe
ckux BemectB A. M. bytnepoBa i 0OBSICHEHHS ~ 3aBUCHUMOCTH
CBOWMCTBBEIIECTBOT MXCOCTABAUCTPOECHUSI;
c(hopMHUPOBAHHOCTbYMEHHUIXapaKTEPU30BATHCOCTAB,CTPOCHUE, PU3HUECCKUEH
XUMHUYECKUECBONCTBATUTIUYHBIXIIPEICTABUTEIICHP A3 TMIHBIXKIIACCOB
OPraHUYECKUX BEIIIECTB: aJIKaHOB, [AKJIOQIKAHOB, AJIKEHOB,
aJIKaIMEHOB,AJIKHHOB,apPOMATUUYECKUXYTJIEBOIOPOI0B,CIIUPTOB,ATBAETUI0B,KETOHO
B,KapOOHOBBIX KHCJIOT, IPOCTBIX U CJIOXKHBIX A(UPOB, KUPOB, HUTPOCOCTUHEHU N
MaMHUHOB,aMUHOKHCIIOT,0€IKOB, yTJIEBOI0B(MOHO-, TH-
UTIOJIMCAXaPUJIOB ), ILTIOCTPUPOBATEI€HETUUECKYIOCBA3BMEKIYHUMUYPABHEHUSIMU
COOTBETCTBYIOIUXXUMHUCCKUXPEAKITUICHUCIIOIB30BAaHUEMCTPYKTYPHBIX(POPMYIT;
c(hopMHUPOBAHHOCThYMEHUSATIOATBEP K AaTHHAKOHKPE THBIXIIPUMEPaXXapaKTeP
3aBUCHUMOCTH  PEAKIIMOHHOW  CIIOCOOHOCTH  OpPraHUYeCKUX  COCJAMHCHUU
OTKPAaTHOCTH W TUIA KOBAJIECHTHOW CBS3U (G- M T-CBS3U), B3AMMHOI'O BIIHSIHUA
aTOMOBH TPYIINIAaTOMOB B MOJIEKYJIAX;
c(hOpMHUPOBAHHOCTh YMEHUS XapaKkTepUu30BaTh HCTOYHHUKH
YTJICBOIOPOTHOTOCBHIPbsI(HE( Th, IPUPOTHBIMIA3,yTOIh ),CTIOCOOBICTOIIEpEePaOOTKHH
MPaKTUYECKOCTPUMEHEHUETTPOIYKTOBIIEPEPAOOTKY;
c(hopMHUPOBAHHOCTHBIIAICHUSCUCTEMOM3HAHNOCCTECTBECHHO -
Hay4YHBIXMETOJIaX T[O3HAHUS — HAONIOJICHUH, W3MEPEHUHU, MOJCIUPOBAHUH,
AKCHEepUMEHTE(PEaTbHOM U MBICJIEHHOM )U YMEHUANPUMEHSATHITH 3HAHMUS;
c(hOpMHUPOBAHHOCTHYMEHUSTTPUMEHA THOCHOBHBICOTIEPAITUMMBICITU TETLHOMIC
STEIHbHOCTU—AaHATU3UCHUHTE3,CpaBHEHHE,0000111CeHIE,



CHUCTEMATU3ALIMIO, BBISBICHUE TPUYUHHO-CICJICTBEHHBIX CBA3CH — IS
M3YYEHHUSACBOMCTBBEILECTB UXUMUYECKUXPEAKIINN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBIISATH B3aMMOCBSI3b XUMUYECKHX 3HAHUU
CIIOHATUSIMU M TIPEJACTABICHUSAMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
TU15100J1€€0CO3HAHHOT OITIOHUMAHUSICYIITHOCTUMATEPUATLHOT O€IMHCTBAMUPA, UCTION
b30BaTh CHUCTEMHBIC 3HAHUS 10 OPraHUYECKOM XUMUM IS OOBSICHEHUS
WIPOTHO3UPOBAHUS SIBIICHUI, UMEIOIINXECTECTBEHHO-HAYYHYIONIPUPOY;

c(hOopMUPOBAHHOCTbYMEHU I :ITPOBOAUTHPACUETHINIOXUMHUUECKUMPOPMYJIaM U
ypaBHEHUSAM XUMHUYECKHUX peaxkuuii c HCITOJIL30BaHUEM
buznueckuxpeInunH(Macca,00bEMIra3oB,KOJTUYECTBOBEIIECTBA), XapaKTePU3YIOITH
XBEIIECTBA C  KOJMYECTBEHHOW CTOPOHBI: PACU€Thl MO  HAXOXKICHUIO
XUMUYECKOU(POPMYJIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKUX
AJIEMEHTOB,TPOTYKTAMCTOPAHUS, IIIIOTHOCTH Ta3000Pa3HBIXBEIIECCTB;

chOpMUPOBAHHOCTh  YMEHHUMW:  MPOTHO3MPOBATh,  AHAJU3UPOBATH M
OIICHUBATHCIIO3UIIMIIKOIOTHUECKONOE3011aCHOCTUIIOCTIEICTBUSIOBITOBOUMUIIPOH3BO
JICTBEHHOUICSITEIIbHOCTHYEIIOBEKA, CBSI3aHHOMCTIEPEpaOOTKOUBEIIIECTB,
HCITOJIL30BaTh MOJTy4YECHHbIC 3HAHUS JUIS IPUHATHUS IPaMOTHBIX
PEIIEHUUNPOOIEMBCUTYALIUSIX,CBA3aHHBIXCXUMUEH;

c(hopMHUPOBAHHOCTbYMEHHUH :CAMOCTOATEIHbHOTUIAHUPOBATHUITPOBOIUTHXUMU
YECKUMUAKCIIEPUMEHT(TOIYYEHUEMN3YU€HU €CBONCTBOPTaHMYECKUXBEIIIECTB,KAUeCT
BEHHBIEPEAKIIMUYTIIEBOI0POAOBPAZIMYHBIXKIACCOBUKHUCIOPOICOICPKAIMXOPraH
WYECKUXBEIIECTB,PEIICHUEIKCIIEPUMEHTAIBHBIX32/1a410PACTIO3HABAHUIOOPraHuye
CKHMXBEIIIECTB)CCOOTIOCHUEMITPABUI0E€30I1aCHOr000paIeHUICBEIIIECTBAMUUIA00
PaTOPHBIMOOOPYI0BaHHEM,HOPMYIIUPOBATHIICIBUCCIICIOBAHNS, IPEICTABISI THBPA3
JTUIHOMOPMEPE3YIbTaTHIIKCIICPUMEHTA,aHATM3UPOBATHUOIIECHUBATEUX JOCTOBEPH
OCTb;

c(hopMHUPOBAaHHOCTbYMECHHIA:

coOJI0/IaTh TpaBHJIa AKOJOTUYECKH I1€JIECOO0Pa3HOr0 IOBEJICHHS B OBITY
UTPYJIOBOUIESATEIBHOCTUB LeNIX
COXPaHEHUSICBOETO3/I0POBbS,0KPYKAKOIIECHITPUPOTHOUCPEIBI 51
JTOCTHKEHUSIEEYCTOMUNBOTOPA3BUTHS;

0CO3HABaThOMACHOCTHTOKCUYECKOTOAECUCTBUSIHAKUBBICOPTraHU3MBIOIIPEIEIE
HHBIXOPTaHUYECKUXBEIIECTB,TOHUMAs cMbIcaokazaTessl[JIK;

AHATM3UPOBATH 11eJ1eCO00Pa3HOCTh MIPUMEHEHUSIOPTaHUYECKU X
BEIIIECCTBBIIPOMBIIIIIEHHOCTUHUBOBITYC TOUKH 3PEHUSICOOTHOILICHUS PHUCK-TI0JIB3a;

c(hOopMHUPOBAHHOCTHYMEHHI :0CYIIIECTRIATHIICIICHANPABICHHBIMIIONCKXUMHYC
CKOM wWH(pOpMAIMM B  pa3IMYHBIX HCTOYHMKAaX (Hay4Has W  ydeOHO-
Hay4YHasuIMTEpaTypa, CpeacTBa maccoBol uH(opmaiuu, VHTEpHET U JpyrHe),
KPUTHYECKHAHATM3UPOBATXUMUYECKYIONH (PopMaIinio,nepepadaTbiBaTbeEMNCIIOND
30BaTbBCOOTBETCTBHMH CIIOCTAaBICHHOMYUEeOHOM3aauei.



11 KJIACC

[IpeameTHbIepe3yIbTaTEIOCBOCHUAKYPCa«O0IIasHHEOPTaHUYECKASIXUMUSI»OT
paxaroT:

c(hOpMUPOBAHHOCTHIIPEICTABICHUIN :0MaTepUaIbHOMEIMHCTBEMUPA,3aKOHOM
€PHOCTAXUINO3HABAEMOCTHUSABICHUUITPUPOIbI,0MECTEU3HAYUCHUMXUMUU B CHUCTEME
€CTECTBCHHBIX HayK u eé posu B oOecrieueHN
YCTOMYMBOTOPa3BUTHS, BPEILIEHUUTTPOOIEMIKOIOTr HUECKOM, P HEPre THUECKOMUTTHILIE
BOI0E30MMacHOCTH, BPa3BUTUUME IUITUHBI,CO3JaHUUHOBBIXMATEPHUATIOB,HOBBIXUCTOY
HUKOB DJHEPruM, B OOECNEYCHUU PalMOHAIBHOTO IPUPOJIONOIH30BAHUS,
B()OPMUPOBAHUMMHUPOBO33PEHUSUOOIICHKYIBTYPhIUETIOBEKA,aTAKKEIKOJIOTUUECKU
000CHOBaHHOTOOTHOIIICHUSKCBOEMY3/I0POBLIOUIIPUPOTHOUCPEIE;

BJIaJICHUECUCTEMOMXMMUYECKUX3HAHNUI, KOTOPas BKJIFOYAET:0CHOBOIIOJIaratoll
UETIOHITUSA—XUMUYECKUUDIIEMEHT,aTOM, IIPOATOMA, U30TOIIbI, 3JIEKTPOHHAs
000104Ka aroma, S-, p-, d-aroMHBIE opOuTanu, OCHOBHOE
UBO30YX)JIEHHOECOCTOSTHUSIATOMA, THOPUIN3AIIMIaTOMHBIXOPOUTANICH, HOH, MOJIEKYJT
a,BaJIEHTHOCTb,dJIEKTPOOTPUIIATEIILHOCTh,CTEICHhOKUCIICHU S, XUMUYECKASICBS3h(KO
BaJICHTHAsI, HOHHAS,METaJUTMYECKasl,BOJIOPOIHAS ), KPUCTAIITNICCKASIPEIIETKA, XUMHU
YyecKaspeaKus,pacTBOP,dIEKTPOIUTHL, HEATIEKTPOIUTHI,AJIEKTPOJIUTUUECKAS TUCCOILL
WAL, CTENEHbANCCOLMALINN, BOAOPOHBINIIOKA3ATE b, OKUCIUTEb,BOCCTAHOBUTE
b, TETUIOBOMA (P (DEKTXUMHUUECKON  peakIMu, CKOPOCTh XHMHYECKOW peakIuw,
XUMHYECKOE
PaBHOBECHE; TCOPUUN3AKOHBI(TCOPHUAIIICKTPOIUTHUECCKONIUCCOIIUALINH, TIEPUOIAYE
ckunzakoH [[.MI. MengeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpaHCHUsI HIPEBPAlICHUS DHHEPrUM TNPU XUMHUYECKUX PEaAKIUSIX, 3aKOH
IMOCTOSIHCTBA
COCTaBaBeIllECTB,3aKOHACHCTBYIOIMXMACC),3aKOHOMEPHOCTU,CUMBOJIMYECKUIS3BI
KXUMHUH,MUPOBO33PEHYECKUE3HAHUS,JIC)KAINEBOCHOBETIOHUMAHUATTPUUNHHOCTUHC
MCTEMHOCTUXUMHUYECKUXSBICHU;COBPEMEHHBICTIPEACTABIECHUIOCTPOCHUUBEIIECT
BaHAaTOMHOM,MOHHO-
MOJIEKYJIAPHOMHUHAIMOJIEKYJISIPHOMYPOBHSIX; [IPEACTABICHUSIOMEXaHU3MAXXUMHU Y€
CKUXPEAKIHN N, TEPMOJUHAMUYECKUXUKMHETHYECKUX3aKOHOMEPHOCTAXUXIIPOTEKAH
us, 0 XHUMHYECKOM PaBHOBECHH, pacTBOpax u JTACTIEP CHBIX
cucrtemax;(pakToIOrnuecKuecBeICHUsIOCBOMCTBAX,COCTaBE,I0JTYYeHUUN0€30acHO
MHCIIOJIb30BAaHUM  BAXXHEUIIIMX  HEOPraHWYECKUX  BEIIECTB B  OBITY W
MPaKTHICCKONACATSIbHOCTHYEI0BEKA, 00 ITUXHAYIHBIX TPUHIIHITAXXUMHYIECKOT OIIP
OU3BO/ICTBA;

c(hOpMHPOBAHHOCTHYMEHHUIA:
BBISIBJISITbXaPAKTEPHBICTPU3HAKUIIOHSTHI, yCTAHABIINBATD ux B3aUMOCBSI3b,
HCII0JIL30BaTh COOTBETCTBYIOIINE MTOHSTUS MIPUOTTMCAHUH
HEOPraHWYECKUXBEIICCTBUUXITPEBPAIIICHUN;



c(hOopMUPOBAHHOCTbYMEHUSIUCIIONB30BAThXUMUUECKYIOCUMBOJIMKYJISICOCTAB
neHuspopMyJIBEIIECTBUYPABHCHUMXUMUYECKUXPEAKITUN,CUCTEMATUYECKY IO
HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIXBEIIECTB;

c(hOpMUPOBAHHOCTb yYMEHHUS  ONPENENSATh BaJlGHTHOCTh U  CTENEHb
OKHUCJICHUSAXUMUYECKUX DJIEMEHTOB B COCIMHEHUSX, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsI, MOHHAS,METAJITUYECKAsl,BOAOPOIHAS ), THIIKPUCTAILTAY €CKONPEIIETK
MKOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh yMEHHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB
OTBUAAXUMHUYECKOUCBAZUUTUIIAKPUCTATUIMIECKONPEIIETKH,00MEHHBINHUIOHOPHO-
aKIIENTOPHBINMEXaHU3MBIOOPA30BAHUSIKOBAICHTHOUCBSI3H;

c(hOopMUPOBAHHOCTbYMEHU :KJIACCU(UIIMPOBATH: HEOPTaHUYECKUEBEIIECTBA
M0 UX COCTaBY, XMMUUYECKHUE PEAKIUU M0 Pa3IMYHbIM MPHU3HAKaM (YUCITYH COCTaBY
pearupyommx BEIIIECTB, TETIOBOMY abdekry peaxkuum,
M3MEHEHUIOCTEIIEHEHOKUCIICHUAIEMEHTOB,00paTUMOCTH, YIaCTHIOKATAIIN3aTOPAN
JIpyrue);  CaMOCTOSITeIbHO  BBIOMpaTh  OCHOBAaHUS WM KPUTEPUU  JUIS
KJIaCCU(PUKAITMUU3YUaEMbIXBEIIECTB UXUMUYECKUXPEAKITN;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICJI TEPUOAUYECKOIO 3aKOHA
JA..  MeHneneeBa W JEMOHCTPUPOBaTH  €ro  CHUCTEMATU3UPYIONIYIO,
00BSCHUTEIBHYION IPOrHOCTUYECKYIO (PYHKITUY;

c(hOpMHPOBAHHOCTHYMEHUI : XapaKTePU30BATHIIEKTPOHHOECTPOCHUEATOMOBHU
MOHOBXUMUYECKUXIIEMEHTOBIIEPBOTO—
yerBéproronepuonoBllepuonnueckoncucremor . M1.MenaeneeBa, uCrionb3ysanoHsAT
usi
«IHEPIreTUYCCKUEYPOBHMY, «IHEPT € TUUCCKUECIIOTYPOBHI Y, «S-,P-,d-
ATOMHBICOPOUTAIINY, KOCHOBHOEHUBO30 YK IEHHOCIHEPTeTUYECKUECOCTOSTHUSATOMAY
;00BSICHATh 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHYECKHUX JJIEMEHTOB H
uxcoenuHeHurnnonepuoaamurpynnamllepuonuueckoiicucremsl/[. 1. Menieneesa,B
AJICHTHBIEBO3MOKHOCTHU aTOMOB AJIEMEHTOB
HAO0CHOBECTPOCHUSUXAIIEKTPOHHBIX000I0UEK;

c(hOpMHPOBAHHOCTHYMEHHI : XapaKTEPHU30BaTh( OMTUCHIBATH )0OIIUEXUMUYECKU
€CBOMCTBABEILECTBPA3IMYHBIXKIIACCOB,ITOATBEPKIATHCYIIECTBOBAHUETEHETUYECKO
HCBSI3UMEXK Y HEOPraHUYECKUMUBEIIECTBAMUCTIOMOIIBIOYPABHEHU I
COOTBETCTBYIOIINXXUMUYECKUXPEAKIIHM;

c(hOpMHPOBAHHOCTHYMEHHUSIPACKPHIBATHCYIITHOCTH: OKUCTHTEIIHHO-
BOCCTAHOBHUTEJIBHBIX  PEAaKUHUM  IOCPEICTBOM  COCTAaBJICHUS  JJIEKTPOHHOIO
OaslaHCadTUXPEAKITNil; peaKIIMHUOHHOT 000MEHATY TEMCOCTABICHUS U XTIOTHBIXUCOK
panéHHBIXMOHHBIXYPAaBHEHUI; pEaKITMHUT HIPOIIN3a;PEaKITTHKOMITIIEKCO00pa30BaHH
s(HampUMePeruIPOKCOKOMILICKCOBIIMHKANATIOMUHMS );



c(hOpMUPOBAHHOCTbYMEHUSIOOBSICHATH3aKOHOMEPHOCTUTIPOTEKAHUSIXUMUYUEC
KUX peakuui Cy4E€TOM 150, DHEPreTUYECKUX
XapaKTEPUCTUK,XaPAKTEPU3MEHEHUSCKOPOCTUXNUMUYECKONPEAKIIMUB3aBUCUMOCTH
OTPa3IMYHBIX(DAKTOPOB, a TAKXKE XapaKTep CMEIICHHUS XMMHUYECKOTO PaBHOBECHS
o BAusiHueMBHeHuxpo3aeucTeuii(npuniu Jlelllatennbe);

c(hOopMUPOBAHHOCTbYMEHUSXapPaAKTEPU30BATHXUMUUECKUEPEAKITIH,JICKAIIINEB
OCHOBEIPOMBIIIJIEHHOT OO YYeHUSICEPHOMKUCIIOTH, aMMHUaKa, 00 [ITUeHAYYHBICTIPU
HIUTBIXUMHUYECKUXITTPOU3BOICTB;IIEIECO00PA3HOCTHIIPUMEHEHHSI HEOPTAaHUYECKHUX
BEIECTB B IPOMBIIIJICHHOCTH U B OBITY C TOUKMU3PEHUSICOOTHOIICHUSPUCK-TIONH3A;

c(hOopMUPOBAHHOCTHBIIAICHUSICUCTEMON3HAHNIOMETO1aXHAYYHOT OTTIO3HAHUSIS
BJICHUUTIPUPObI—HAOI0ICHUE, N3MEPEHIE,MOICIIUPOBAHUE, IKCIIEPUMEHT
(peasbHBIE M MBICJIICHHBIN), HMCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX,yMEHUS
OPUMEHSTh  3TH 3HAHUS IpU  AKCIEPUMEHTATILHOM HCCJIEI0BAaHUM
BEIECTBUIIIO0BICHEHUI XUMUUECKU XS BIICHU N, UMEIOIIIUXMECTOBIIPUPOIC, IPAKTH
YECKOMAEATEIIbHOCTH YEJIOBEKA U BIIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBIABIIATh B3aUMOCBS3b XHUMHUYECKUX 3HAHUU
CIIOHATUSIMM M TIPEJCTABJICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
JU15100JIe€ OCO3HAHHOTO TOHUMAaHUSIMATEPUAILHOTOCIMHCTBAMUPA;

c(hOpMHUPOBAHHOCTHYMEHUSTTPOBOIUTHPACUETHI:CUCITIOIH30BAHUEMITOHA TUI
«maccoBasi JOJIsl BEILIECTBA B PACTBOPE» U «MOJISIPHAsT KOHLIEHTPALKsI»;MaCChI
BellecTBa WM o0BbEMa rasa MO M3BECTHOMY KOJMYECTBY BEIECTBAa, MacCEWIU
00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, TEILIOBOTO
s dexTapeakiuu; 3HAYEHUS BOJOPOJHOTO TIOKA3aTeNsl PAcTBOPOB KHUCIOT U
ejaouei
CU3BECTHOWCTEIEHbIOIMCCOIUAIINN;MACCHI(00bEMA, KOTMYECTBABEIIECTBA)TPOTYKT
a peakuuMy, €CJIM OJHO M3 WCXOAHBIX BEIIECTB JAaHO B BHJE pacTBOpa
COIPENECIEHHON MAcCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA WJIA JIaHO B
N30BITKE(MMESTIPUMECH ); T0TUBBIXOIAMPOAYKTAPEAKIINHI ;00 bEMHBIXO THOIIICHUITA
30B;

c(hOpMHUPOBAHHOCTHYMEHHI:CAMOCTOATEIbHOIUTAHUPOBATHUIIPOBOIUTHXUMHU
YeCKUHUIKCTIEPUMEHT(ITPOBEACHUEPEAKITUHNOHHOTO0OMEHA, TOATBEPKICHUE
Ka4eCTBEHHOI'O cocTaBa HEOPraHUYECKUX BEILIECTB,
ONPEAEIEHUECPEABIPACTBOPOBBEIIECTBCIOMOIIBIOMHINKATOPOB, N3y YCHUEBIIUSIHUSA
pasTUYHBIX(AKTOPOBHACKOPOCTEXUMUIECKONPEAKITNH, PEIIICHUEIKCTICPUMEHTAIIbH
pIx3agaunoremaM«Meramisiyu«HemeTamb )ccobmoaeHueM IIPaBUII
0e3011acHOTO oOparnieHus c BEIIECTBAMU "
n1abopaTOpHEIMOOOPYAOBaHNEM,HOPMYITUPOBATHIICTLUCCIIEIOBAHIS, IPEICTABISATH
BpazIMuHOU (GopMe pe3ylbTaTbl 3KCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH
UXJIOCTOBEPHOCTD;



chOpMUPOBAHHOCTh ~ yMEHUW:  coOOMIOAaTh  MpaBuja  MOJb30BaHUS
XUMHAYECKONTIOCY10IIIa00paTOPHBIMOOOPYA0BaHHEM,00paIlIeHUICBEIIECTBAMHBC
OOTBETCTBHHCHHCTPYKIIMSIMHUTIOBBITOTHEHUIOJIA00PATOPHBIXXUMHUECKUXOTIBITOB, )
KOJIOTHYECKHUIIETIECOO0PA3HOTONIOBEACHUABOBITYUTPYIOBOMICITEIEHOCTH B IIEIISAX

COXpaHEHUs CBOETO 310pPOBbA, OKpYKalollen
[IPUPOAHONCPEABINIOCTUKEHUAEEYCTONYMBOTOPa3BUTH,0CO3HABATHONIACHOCTHTO
KCUYECKOTO INEUCTBUSA Ha JKHUBBIE OpraHU3MBbl ONPEAEIEHHBIX

HEOpPraHUYECKUXBEUIECTB,TOHUMasicMbicianokazarensal I [IK;
c(hOopMHUPOBAHHOCTHYMEHUI:0CYIIIECTRIATHIICICHANPABICHHBIMITONCKXUMHYE
CKOM uH(pOpMaIMU B  PaA3JIMYHBIX HUCTOYHWKAaX (HayyHas W  y4eOHO-
Hay4HasUIUTEpaTypa, CpeiacTBa maccoBoil uHdopmanmu, MHTepHET M apyrue),
KPUTHUYECKUAHATU3UPOBATh XUMHYECKYIO HHGOpMAIIMIO, TepepadaThiBaTbe€ U
UCIIOJIb30BaThBCOOTBETCTBUU CIIOCTABIICHHOMYUYEOHOM3a1aueH.
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CucreMaTu3anusano000IeHUE3HAHUITIOTE

bubnuorexal [OKhttps://m.ed

8
Me $00.ru
AJNKaHbl:  TOMOJIOTHYECKUH  psig, bubnuorexal [OKhttps://m.ed
9 obmasihopMyna, HOMEHKIATypa W S00.ru
HU30MEpHS,IICKTPOHHOE
HUIPOCTPAHCTBEHHOE
CTPOCHUEMOJICKYIT
10 duszndecKknue 1 XUMHUCCKHE bubmorexal [OKhttps://m.ed
CBOMCTBAaJIKaHOB S00.ru
HaxoxneHneaakaHOBBIIPHPO/IC. bubmuorexal [OKhttps://m.ed
11 CriocoObI oTy4eHus U S00.ru
[IpUMEHEHHEATKAaHOB
[{ukmoankaHe!: 00Iast bubmorexal [OKhttps://m.ed
12 (bopmyiia,HOMEHKIATYpa ¥ H30MEPHS, $00.ru
0COOEHHOCTUCTPOECHUSIUXUMHUYECKUXCBOC
TB,CIIOCOOBI
MOJTyYEHUSUITPUMEHCHHE
Perrenne pacuéTHbIX 3a1a4 bu6muorexal [OKhttps://m.ed
HAOIpeIEICHUE MOJICKYJIAPHOM S00.ru
13 (bOpMyIBIOPraHUYECKOTO BEIIECTBA 10
MaCCOBBIM/IOJISIMATOMOBIJIEMEHTOB, BXO IS
muxserococras. CucremaTu3anusano6o0iie
HUE
3HAHUWUNIOTEME
AJIKEHBI: TOMOJIOTHYECKHH PSII, bubaunorexal [OKhttps://m.ed
oOrmrasipopMysa, HOMEHKIIATYpA, S00.ru
14 NIEKTPOHHOE

UITPOCTPAHCTBEHHOECTPOCHUEMOJIEKYIL.
CrpyKTypHassuLIUC-TPaHC-U30MEPHS
AJIKCHOB
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15

duznyeckre 1 XUMHUUECKHE
cBolicTBaankeHoB.l IpaBuiioMapkoBH
HKOBAa

bubnuorexal [OKhttps://m.ed
S00.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Crioco0bI mosryueHust 1

bubnuorexal [OKhttps://m.ed

16 NPUMCHCHUCAIIKCHOB $00.ru
[MpakTrueckas padora Ne 1 o bubnuorexal [OKhttps://m.ed
17 teme'"[lonmydeHnesTuiieHann3yueHme S00.ru
ero
CBOMCTB"
Perrenne pacuéTHbIX 3a1a4 bubmorexal [OKhttps://m.ed
18 HaoIpeAeIeHUEeMONEKYIIpHOHDOpMYIT S00.ru
BIOPraHHYECKOTOBEIECTBA
AJKaIMEeHBI: COTIPSDKEHHBIE, bubmuorexal [OKhttps://m.ed
19 M30JIMPOBAHHBIC, S00.ru
KymysupoBaHHbIe. OCOOCHHOCTHAIEKT
POHHOTOCTPOCHHUS
20 XHUMHYECKUE CBOMCTBA bubmuorexal [OKhttps://m.ed
COTIPSHKEHHBIXINEHOB S00.ru
21 CriocoObI MOTydCHHS U bubnunorexal [OKhttps://m.ed
MPUMCHEHHEAIKAIMEHOB $00.ru
AJIKMHBI: TOMOJIOTHYECKHI PSII, bubnaunorexal [OKhttps://m.ed
99 obmasihopmyna, HOMEHKIIATypa, S00.ru
AIIEKTPOHHOE
HIPOCTPAHCTBEHHOCCTPOCHHUEMOJIEKYIT,
(bU3NYEeCKUECBOCTBA
23 XHMMHUYECKUECBONCTBAAIKHHOB bu6nuorexkal [OKhttps://m.ed
$00.ru
24 KauecTBeHHBIEpEAKITUNHATPOIHYIOCBSI3b bubmmorexkal [OKhttps://m.ed
$00.ru
o5 CriocoOsl mosTyueHust u bubmmorexal [OKhttps://m.ed

MNPUMCHCHUCAJIKUHOB

S00.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Pemenuesanau:pacy€Thino

bubmorexal [OKhttps://m.ed

26
YPaBHEHUIOXUMHUYECKOUPEAKIINT S00.ru

97 CucremaTu3anusano000IeHue3HaHUHTIOTe bubmorexal [OKhttps://m.ed
Me S00.ru

28 ApEHBI:TOMOJIOTHYECKHI PsIJT,00111as bubmorexal [OKhttps://m.ed

S00.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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(hopmMyIa, HOMEHKIATYpa. DJICKTPOHHOECHIT
POCTPAHCTBEHHOE CTPOEHUE
MOJICKYJIO€H30JIauTOTY0JI1a, UX(PHU3NIeCKH
e

CBOIiCTBa

bubmmorexkal [OKhttps://m
.edso0.ru

XHUMHUYECKUECBOMCTBAAPEHOB: PEAKIIUN3

bubmuorexal [OKhttps://m

29
aMeleHus .edsoo.ru
XUMHUYECKUECBOWCTBAAPEHOB: PEAKITHHIT bubnunorexal [OKhttps://m

30 PHCOCTUHEHUSI, OKUCIICHHE .edso00.ru
rOMOJIOrOBOEH30.1a

31 Oco0eHHOCTUXMMHYECKUXCBOMCTBC bubmuorexal [OKhttps://m
THpOJIA .edso00.ru
Perrenne pacuéTHbIX 3a1a4 bubmuorexal [OKhttps://m

32 HaOoTMpeIeNIEHUEMOJIEKYIIpHOUPOPMYIT .eds00.ru
BIOPraHUYECKOTOBEIECTBA

33 CriocoObI MOTydCHHS U bubnurorexal [OKhttps://m
[pUMEHCHHEAPEHOB .edso0.ru

34 ['eHeTHYeCcKast CBA3b MY bu6nuorexkal [OKhttps://m
Pa3IUYHBIMUKIIACCAMHUYTIIEBOI0POIOB .edso00.ru
Pacuérbl moypaBHEHUSIM bubmmorexal [OKhttps://m

35 XUMUYECKUXPEAKIUH. .edsoo.ru
Cucremaru3zanusano6o01eHe
3HaHUUIIOTEME

36 [Tpupoustiiras.IlonyrHeieHeTIHBIET bubnunorexal [OKhttps://m
a3bl .eds00.ru

37 KaMeHHBI YT OJIbUIPOTYKTHI bubnunorexal [OKhttps://m

erornepepadoTKu

.edsoo.ru
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38

Hed1pb 1 ciocoOsI e€
nepepaborku.[I[pumMeHeHne MpoIyKToB
nepepaboTKUHEPTH

bubmuorexal [OKhttps://m
.edso0.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

I'eHeTnueckas CBsA3b MEXKIY

bubnuorexal [OKhttps://m.

39 Pa3IMYHBIMUKIIACCAMUYTIICBOI0POIOB edso0.ru
["anoreHonpou3BoAHbIC bubnunorexkal [OKhttps://m.
40 YIJICBOIOPOIOB:MIICKTPOHHOE edso0.ru
CTPOCHHE;PEaKIIH
3aMeleHHUSATATIOreHa
JleticTBue mienoueit bubmorexal [OKhttps://m.
41 HarajJoreHIPON3BOIHBIE. edsoo.ru
BsanMonelicTBue turaioreHajIKaHoOBCMa
THHEMHIITHKOM
4 CucreMatu3anusno000IeHne3HaHU IO pa bubnunorexal [OKhttps://m.
3neny" YriaeBoaopo st edsoo.ru
43 KonTponsHas paboTta 1o bubaunorexal [OKhttps://m.
teme" YrieBoaopoab"” edsoo.ru
[IpenenbHbIe 0THOATOMHBIE bu6nuorexkal [OKhttps://m.
CIUPTHI:TOMOJIOTHIECKUIPs1,00111a51(h0 edsoo0.ru
44 pPMYyJIa,CTPOCHUE MOJICKYIT,
H30MEPHsS, HOMCHKIIATYPa, KITaCcCU(PUKAIL
us,
(bH3HNUECKUECBOWCTBA
45 XHUMHYECKUE CBOMCTBA bu6nuorexkal [OKhttps://m.
MPEIETbHBIX0AHOATOMHBIXCITHPTOB edsoo0.ru
46 CriocoObI MoJTyueHHsI 1 Bbubaunorexal [OKhttps://m.
MIPUMEHEHUEOTHOATOMHBIXCITUPTOB edsoo0.ru
IIpocTslie 3¢hupbl: HOMEHKIATYypa bubmmnorexal [OKhttps://m.
47 UU30MEpHS,0CO0eHHOCTU(HUZUYECKUXH edso0.ru

XUMHUYECKHUXCBOMCTB
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Mmuoro ATOMHBICCIIMPTLL:3TUJICHT IMKOJIbUT

bubnuorexal [OKhttps://m.

48 TUTIEPUH, X (PU3NIECKHEH XUMIUYECKHE edsoo.ru
CBOMCTBA
49 CriocoObINOTydeHUSIMITPUMEHEHHUE bubmmorexal [OKhttps://m.

edso0.ru



https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ad9cb2

MHOT'OQTOMHBIXCITUPTOB

DeHOJI:CTPOCHUEMOJIEKYITHI, (PHU3UIECKUEC

bu6mmorexal [OKhttp

50 BoiicTBa. TokcnyHOCTB(EHOIA s://m.eds00.ru

51 XuMHYeCcKue CBOMCTBadeHOIa bubmmorexal [OKhttp

s://m.edso0.ru

52 CriocoOsI MMoJTydeHust U bubmorexal [OKhttp
npuMeHeHuedeHoa s://m.edso00.ru
[TpakTudeckas padorta Ne 2. bu6morexal [OKhttp

53 PerreHreskcrepruMeHTaNbHBIX 33124 s://m.edso00.ru
o Teme" CrupTeingeHOITb"

54 CucreMaTu3anusano000eHNEe3HAHUITIOTE bubmorexal [OKhttp
Me s://m.edsoo.ru
AJIbIeTUIBINKETOHBL: bu6morexal [OKhttp

55 AIIEKTPOHHOECTPOCHHE KapOOHUIBHOM s://m.edso00.ru
IPYIIBLIOMOJIOTHYECKUEPsIIbL,00Ias(ho
pmyra,

M30MEPUSUHOMEHKIIATYpa

56 AnbAerusibl 1 KETOHBI: bubnaunorexal [OKhttp
(U3UIECKUECBOMCTBA;PEAKIIUUIIPUC s://m.edso0.ru
OCITMHCHUS

57 Peakuuu oxucienus u bubnaunortexal [OKhttp
Ka4eCTBEHHBICPEAKIINUAIIBICTUI0OBUK s://m.edso0.ru
€TOHOB

58 CrniocoObl MosTyyeHHs albJIeTU/I0B bubmmnorexal [OKhttp
UKETOHOB s://m.eds00.ru
OIHOOCHOBHBIE TTPEIETbHbBIE bubmmorexkal [OKhttp

59 KapOOHOBBICKUCIIOTHI,0COOCHHOCTUCTPOE s://m.edso0.ru

HHANX
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MOJIEKYIT

N3omepust 1 HOMEHKIIaTypa

bubmorexal [OKhttp

60 _
KapOOHOBBIXKUCIIOT, UX(PU3HUECKUEC s://m.eds00.ru
CBOICTBA

61 XVUMHYECKUE CBOMCTBA bubmorexal [OKhttp

HpCI[eJ'II)HI)IXOI[HOOCHOBHI)IXKap6OH
OBBIXKHUCJIOT

s://m.edso0.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Oco0EHHOCTH CBOUCTB

bubnunorexal [OKhttp

62 MypaBbUHOMKHUCIOTHL. MHOT000Opa3uex s://m.eds00.ru
apOOHOBBIX
KHCJIOT
Oco0eHHOCTH CBOMCTB: HETIPEACTbHBIX bu6mmorexal [OKhttp
MapOMAaTHYCCKUX s://m.edso00.ru
63 KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIXKHUCIIOT.
[IpencraBuTenuBhICIINX
KapOOHOBBIXKUCIIOT
64 [TonsiTHe 0 MPOU3BOIHBIX bu6morexal [OKhttp
KapOOHOBBIXKUCIIOT s://m.eds00.ru
65 CriocoOsl mostyueHust u bubnunorexal [OKhttp
MPUMEHEHHEKapOOHOBBIXKUCIIOT s://m.edso00.ru
CrnoxHbIe 3()UPBI: TOMOJIOTHYSCKUN bu6morexal [OKhttp
66 psam,o0maspopmyia, K30MEPUIHHOMEHKIT s://m.edso0.ru
atrypa
67 DuU3NYECKUE U XUMUYECKUE bu6muorexkal [OKhttp
cBOMCTBa’pHUPOB s://m.edso0.ru
Pemennepacuérnpixzagad:no bubnaunorexal [OKhttp
68 YPaBHEHHIOXUMHUYECKOH PEaKIiy, Ha s://m.eds00.ru
OTIpeeIEHUEMOIIEKYIIPHOUPOPMYITBI
OpraHHYECKOTO
BEIIECTBA
[IpakTuueckas pabota bubnaunortexal [OKhttp
69 Ne3 . PemenneskcrnepuMeHTAIBHBIX 331249 s://m.edso00.ru
o teme"KapOoHOBBIEKUCTIOTHI.
Crnoxubieaupst”
70 XKupsr: crpoenue, pusnueckue bubnmorexal [OKhttp

UXUMUYECKUECBOMCTBA(TUAPOIIN3)

s://m.edso0.ru
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71

OcoOEeHHOCTHCBOMCTBKUPOB,COIEPIK
AIMUXOCTATKHU HCIPCACIbHBIX

bu6mmorexal [OKhttp
s://m.edso0.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

KUPHBIXKUCIIOT. KupbIBIIpHpO 1€

Mpb1a KaK COJM BBICIIUX
KapOOHOBBIXKHCIIOT, UXMOIOIICEACHCTBHE.

bu6mmorexal [OKhttp
s://m.edso0.ru

72 [ToHATHEO CHHTETHYECKUXMOIOIIIUXCPECT
Bax
(CMCO)
I'enernueckass CBs3b YIJIEBOAOPOIOB bu6morexal [OKhttp

73 HKHCIIOPOCOACPIKAIINX s://m.eds00.ru
OpPraHMYECKUXBEIIECCTB

74 PacuérpinoypaBHEHUAMXUMHYECKUXP bubnunorexal [OKhttp
CaKIII s://m.edso0.ru

75 CucreMaTu3anusano000eHNe3HAHUIATIOTE bubmorexal [OKhttp
Me s://m.edso0.ru
OO6mrasixapakTepruCcTUKAYTIEBOJOBH bu6morexal [OKhttp

76 KiIaccu(UKaIus yrieBoaoB (MOHO-, JH- s://m.edsoo0.ru
UIIOJIMCAXaPH/IbI)

77 Momnocaxapuapl: pU3nIeCKHECBONCTBANH bubnunorexal [OKhttp
aXO0’KJCHHE BIPUPOIE s://m.edso0.ru

78 IIpuMeHeHue TI0K03bI, €€ 3HaUYECHHUE bubnaunorexal [OKhttp
BXKH3HEACATSIbHOCTHOPraHM3Ma s://m.eds00.ru
Jucaxapuipl: caxapo3a, MajbTo3a bubnuorexal [OKhttp

79 ninakto3a. HaxoxaeHues npupoien s://m.eds00.ru
MIpUMEHEHHEINCaXapHI0B
[Tonucaxapuapl:CTpPOCHUEMAKPOMOJIEKYT, bubmmorexkal [OKhttp

80 ¢bu3nyeckre 1 XUMHYECKUE s://m.edso0.ru
CBOMCTBa,IPUMEHEHHE

81 [ToHATHEOONCKYCCTBEHHBIXBOJIOKHAX bubnmnorexal [OKhttp

s://m.edso0.ru
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82

Pewrenne pacyeTHbIX 3a1a4
HAaOIIPEAEIICHUEI0IUBBIXOAAPOAYKT
a

bubnunorexal [OKhttp
s://m.edso0.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

PCAKINUUOTTCOPECTUICCKUBO3MOIKHOT'O

CucremaTu3anusano06o0eHne3HaHuopa

bu6mmorexal [OKhttp

83 31Ty s://m.edso00.ru
KoHuTpomsHas padbora mo bubmmorexal [OKhttp
84 teme"Kucnopoaconepxaine s://m.edso00.ru
OpraHuYecKuecoeMHeHus"
AMuHBI:K1accu(UKaLNsL, CTPOCHUEMOJT bubnunorexal [OKhttp
85 eKyi1, ob1mas popmyoia, s://m.edso00.ru
M30Mepus,HOMEHKIIATypanpu3nIeCcKre
CBOWCTBA
86 XuMuyeckuecBoiicTBaanupaTuyeckrxa bubnunorexal [OKhttp
MHHOB s://m.edso0.ru
87 AHUIVH:CTPOCHUEAHUIIHA,0COOCHHOCTHX bubnunorexal [OKhttp
MMHUYCCKUXCBOMCTBAHMIMHA s://m.eds00.ru
88 CrocoObl MoTy4eHHS U bu6muorexkal [OKhttp
pUMeHeHHeaTH(PaTHIECKUXaMUHOB s://m.edso0.ru
AMMHOKHUCIIOTBI:HOMEHKJIATypau bubmuorexal [OKhttp
89 uzomepus, busnyeckue s://m.edso00.ru
cBoiicTBa.OTIEeNbHBICIPEICTABUT
eNna-
AMUHOKHUCIIOT
XUMUYECKUECBONCTBAAMHUHOKHUCIIOT, UX0 bubnaunortexal [OKhttp
90 MOJIOTUYECKOC3HAYCHUEAMUHOKHUCIIOT. s://m.eds00.ru
CUHTE3UTrnApOIU3NEeNTUIOB
91 benKkukaknpupo JHBIEIOIUMEDPDI;C bubnmnorexal [OKhttp
TPYKTYPBIOEIKOB s://m.edso0.ru
92 XUMUYECKUECBOCTBAOCITKOB bubmmorexal [OKhttp

s://m.edso0.ru
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93

AzoTcojepkaiue

TCTCPOUNHMKINICCKUECCOCANHCHU A,

Hyxkneunnosbie
KHMCJIOTBI:COCTAB,CTPOCHUEN
OMOJIOrHYEeCcKasgpoJib

bubnunorexal [OKhttp
s://m.edso0.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

[Ipaktuyeckas padora Ne 4.
PCHICHI/ICBKCHCPI/IMCHTB,JILHBIX 3aJa4

bubnunorexal [OKhttp
s://m.edso0.ru

94

o

Teme" A30TcoAep KallieopraHuuecKu

e

coenuHeHus"

[TpakTuaeckas padora Ne 5. bubmorexal [OKhttp
95 PelreHneskcriepuMeHTaNbHBIX 33124 s://m.edso00.ru

o

TeMe''Pacro3HaBaHNEOPraHUIECKUX

coenuHeHni"

KonTponbHas paboranoreme bubnunorexal [OKhttp
96 " A30TCOIepIKaIIMeOPTaHNIeCKIE s://m.eds00.ru

coequueHus"

OCHOBHbBIE IOHATHUS bubmorexkal [OKhttp
97 XI/IMI/II/IBHC(iKOMOJ'IeKyJ'IHpHI)IX s://m.eds00.ru

COCJIMHEHU I MMETO IBINXCUHTE3a—

MOJIUMEPHU3AITUSH

TTOJIMKOHICHCAITUS
98 [Inactmaccel. YTunuzanus u bu6morexkal [OKhttp

nepepadoTKaIIacTHKA s://m.eds00.ru
99 DnacToMephL: bubnaunorexal [OKhttp

HATypalbHBIIICHHTETUYCCKHEKAY s://m.edsoo.ru

yyku.Pe3una

BosokHa:HaTypaibHbIC,UCKYCCTBCHHBIE, bubnaunortexal [OKhttp
100 cuHTeTnueckue. [lommMeppicienuaitbsHOTO s://m.edso0.ru

Ha3HAYCHUS

[IpakTuueckas paborta Ne 6. bubmmorexkal [OKhttp
101 PemenmneskcnepuMeHTaIbHBIX3a1a4TT s://m.edso00.ru

0 TEME
"Pacrio3zHaBaHUEIIaCTMACCUBOJIOKOH"
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102

O6o006menue u
cucTeMaTu3alusIn3ydYeHHOroMarepua
na

noreme" BbICOKOMOJIEKYIISIPHBIECOST!
HEeHUS"

bubnunorexal [OKhttp
s://m.edso0.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

OBIIEEKOJIMYECTBOYACOBIIOIT
POI'PAMME

102




11KJIACC

KoauyecTtBouacoB DJIeKTPOHHBIEIH
Ne Mara ¢ppoBbIcOOpa3oBa
n/n Temaypoxa Bcero Konrpoaprre | Hpaktirieckite H3yYeHHUsl | TeJbHbIEpecypChl
padoTsbI padoThI
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmorexal [OKhttp
XumudeckuidneMenT. M30Tormbt s://m.eds00.ru
2 CTpoeHNEeITeKTPOHHBIX000JI0YEKATOMOB, K 1 bubmorexal [OKhttp
BaHTOBBIC YHUCIIA s://m.eds00.ru
3 Knaccudukanus XuMHUYECKUX 3JIEMEHTOB (S- 1 bubnunotexal [OKhttp
,p-,d-, f-amemenTsI) s://m.eds00.ru
4 Pacnpenenenue 3neKTpoHOB MO 1 bu6morexal [OKhttp
aTOMHBIMOPOHTAJISIM s://m.edso00.ru
DNeKTpOHHBIC KOHPUTYpAITUU bu6morexkal [OKhttp
5 aTOMOBDJIEMEHTOBBOCHOBHOMHBO30YK 1€ 1 s://m.edso0.ru
HHOMCOCTOSIHUH
5 DNEeKTPOHHBIEKOH(PUTYPAITTMHOHOB. 1 bubnaunorexal [OKhttp
DIEKTPOOTPULIATEITBHOCTD s://m.edso0.ru
[leproauueckuii 3aK0oH 1 bubnuorexal [OKhttp
5 [epnoanyeckascucTeMaxuMUIECKUXIIEMEH 1 s://m.edso00.ru
toB/[.11.MeHnneneesa,cBA3bCCOBPEMEHHONTE
opuen
CTPOEHUSIATOMOB
3aKOHOMEPHOCTH U3MEHEHMS bubnmnorexal [OKhttp
8 CBOUCTBXUMUYECKUX AIEMEHTOB U 1 s://m.edso0.ru
00pa3yeMbIX UMHUIIPOCTHIXU
CJIOHBIXBEIIECTBIIOTPYIITIAM U
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nepuoam

CucreMaTu3anusano000LIeHUE3HAHU IO

bubmmorexal [OKhttp
s://m.edso0.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

TEMC

BunpixumudeckoncBszn. MexaHU3MEBIO
Opa30BaHUSIKOBAICHTHOWCBSI3H.

bu6mmorexal [OKhttp
s://m.edso0.ru

10 Boaoponnasacssaze. MexMOJIEKyIspHbIE
B3aUMOJICUCTBUS
BasleHTHOCTB 1 BasIleHTHBIE bubnunorexal [OKhttp
11 BO3MOKHOCTHATOMOB. CBSI3b AJIEKTPOHHOM s://m.eds00.ru
CTPYKTYPBIMOJIEKYJICHXT€OMETPUYECKIMCT
poeHuemM
12 [IpencraBnenus bubnunorexal [OKhttp
OKOMIUIEKCHBIXCOEUHEHHAX : COCTABH s://m.edso0.ru
HOMEHKJIaTypa
BemecTa bubmorexkal [OKhttp
13 MOJIEKY/IIPHOTOMHEMOJIEKYIIPHOTOCTP s://m.edso00.ru
ocHUsL. TUTBIKPUCTATUTHYECKUXPEIIETO
KHCBOMCTBa
BEIIICCTB
14 [TonsiTue 0 AUCTIEPCHBIX bu6muorexkal [OKhttp
cucremax.lIpeacTaBiIeHUECOKOTOMTHBIXP s://m.edso0.ru
acTBOpax
VcTuHHBIEpACTBOPHI: HACKIIIICHHBICHH bubnaunorexal [OKhttp
15 €HACHIIICHHBIE,PACTBOPUMOCTb. s://m.edso0.ru
Kpucrammoruaparsr
16 CrniocoObl BBIpayKeHUS bubnuorexal [OKhttp
KOHIIEHTPAIMUPACTBOPOB s://m.edso00.ru
Pemennesagaucucnonb30BaHUEMIOHATHI" bubnaunortexal [OKhttp
17 MaccoBast TOJIst pPacTBOPEHHOTO s://m.edso0.ru
BelecTBa ', "MOJISIpHAKOHLIEHTpanys "
18 KnaccugukanussmHoMeHKIaTypa bubnmorexal [OKhttp

HCOPraHNYCCKUXBCUICCTB

s://m.edso00.ru
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19

CucreMaTu3anusano000IeHUE3HAHUITIOTE
Me

bubnunorexal [OKhttp
s://m.edso0.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

KonTtponsHast paboTa mo Temam
"Crpoenuearoma.llepuoanueckuitzakonul I

bubnunorexal [OKhttp
s://m.edso0.ru

20 epuoanYecKas cucreMa
xumudeckuxanementoB/l.l1.Menneneena",
"CtpoeHue
BemecTBa. MHOrooOpasueBeniecTs"
Knaccudukanust XuMuueckux peakiui bubmmorexal [OKhttp
BHEOPraHWYECKOW U OPraHUYECKON s://m.edso00.ru
21 XMMHH.3aKOH COXPaHEHHs MacChl
BEIIIECTB;
3aKOHCOXPaHCHUSUIIPEBPAIICHUSIHEPTUN
pu
XHUMHYCCKAXPEAKIIHSIX
29 TennossieapexTrrxummaeckuxpeakuii. T bu6morexal [OKhttp
CPMOXHUMHUYECKUCYPABHEHUS s://m.eds00.ru
23 Brrunciienus no ypaBHEHHUSIM bu6morexal [OKhttp
XHUMHUYECKUXPEAKITUHUTEPMOXUMUYECKUMY s://m.edso0.ru
paBHEHUSIM
CKOpOCTh XMMHUYECKOHN PEaKIINu, bu6morexkal [OKhttp
24 €€3aBHCHMOCTBOTPA3IHYHBIX(PAKTOPOB s://m.edso00.ru
.Karanuzukaranuzatopsl
25 ['oMoreHHbIeUTeTEPOT €HHBIEPEAKIIUY bubnaunorexal [OKhttp
s://m.edso0.ru
[IpakTuueckas pabora Ne 1 mo bubnunotexal [OKhttp
26 teme" BnustHnepazmnyHbpIX pakTopo s://m.edsoo.ru
BHa
CKOpPOCTbXMMHUYECKOMpeaKiuu'"
97 OO6patuMblenHe0OpaTUMBblEpeaknu. X bubnmnorexal [OKhttp

HUMHYCCKOC PAaBHOBCCHUC

s://m.edso00.ru
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[IpaktuyeckaspadoTaNe 2roreme

bubnunorexal [OKhttp

28 "Bnusinue pa3nuuHbIX (aKTOpOB s://m.eds00.ru
HaIO0JI0KEHUEXUMUIECKOTOPaBHOBECH
ﬂ"

29 DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. bubmorexal [OKhttp

CunbHblenciaaObiesneKTpoauTsl. CTeneHb

s://m.edso0.ru
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Jucconranuu

NonnoenpoussenenneBoabl. Cpe1aBoaHbIX

bu6mmorexal [OKhttp

30 pactBopoB. BoopoiHbIil okas3areib s://m.edso00.ru
(pH)pactBopa

31 I'uaponuscosneii. Peakimu, bubmmorexal [OKhttp
MIPOTEKAIOIIUEBPACTBOPAXIIIEKTPOJIUTOB s://m.eds00.ru
[IpakTnueckas pabota Ne 3 o

32 TeMe"XUMHYECKHE  pEaKiuu B
pacTBOPaxdIEKTPOIUTOBR"
OKuCINTENEHO-BOCCTAHOBUTEIIBHBIE bubmorexal [OKhttp

33 peaknun. BaxkHelme OKUCIUTEN s://m.edsoo0.ru
HWBOCCTAaHOBHUTEIIN

34 Mertop 31eKTpOHHOTO (3JIEKTOHHO- bubnunorexal [OKhttp
HOHHOTO)0aaHca s://m.eds00.ru

35 DIIEKTPOJIN3 PACTBOPOB U bu6morexkal [OKhttp
pacIIaBOBBEIIECTB s://m.edso0.ru

36 Pemenne3agaupazmnyHbIXTUIIOB bu6morexkal [OKhttp

s://m.edsoo.ru
37 Pemenunesanaupa3anyHbIXTUIIOB bu6nuorexkal [OKhttp
s://m.edsoo.ru

38 CucremaTu3anusino000eHHEe3HAHUHTTOTE bu6nuorexkal [OKhttp
Me "XuMudeckruepeakum'" s://m.eds00.ru

39 KoHnTponsHas pabota o Teme

"Xumuueckuepeakuuu"
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TlosoxeHne HEMETAIIIOB B
[TepuoanueckoricucTeMe XUMUYECKUX

bubnunorexal [OKhttp
s://m.edso0.ru

40 anemeHTOB JI. U.MenneneeBau
0COOEHHOCTUCTPOCHUSIX
aToMOB.DPU3NYECKUECBOMCTBAHEMETAIIIOB
41 AnnoTponus HeMeTauIoB (Ha bubnunorexal [OKhttp

MIPUMEPEKUCITIOPO/Ia,cepbl, hochopanyrt
epojia)

s://m.edso0.ru
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Bopopoa: nonyuenue, Gpusnueckue

bubnunorexal [OKhttp

42 UXAMUYECKUECBOMCTBA. I HAPH IBI s://m.edso0.ru
["asnorensr: HaX 0K ACHUEBIIPUPO,IE,CIIOCOOBITIO bubmorexal [OKhttp
43 ny4deHus1, PU3NIECKUE U XUMHUCCKUEC s://m.eds00.ru
CBOICTBa
l'anorenoBoAOPOBI. bu6morexal [OKhttp
44 Baxkneiuekuciopoicoaepkaiue s://m.edso00.ru
COCTMHEHUSTAIOTCHOB
JlaGopaTopHBIEH TPOMBITILIICHHBIECITOCOOBI bubmorexal [OKhttp
45 MOJTyYEHHUS TaJIOTCHOB. s://m.eds00.ru
[IprumeHeHneraioreHOBUMXCOEeIMHE
HUH
[TpakTuueckas padota Ne 4.
46 PemenuneskcepuMeHTaIBHBIX 33124
o Teme"["anorensr"
Kucnopon: naboparopHsie bu6morexkal [OKhttp
47 UIIPOMBIILICHHBIE CIIOCOOBI s://m.edso00.ru
MOJTy4eHUs, PU3NICCKUCUXUMUICCKUECBOMC
TBa.O30H.
[TprMeHeHHEeKHCI0POan030Ha
48 OKCUIBIMTIEPOKCHIbI bu6nuorexkal [OKhttp
s://m.edsoo.ru
49 Periennesanaupa3mimuaHbIXTHIIOB
Cepa:Hax0I€HUEBIIPUPOIE, CIIOCOOBI bubnaunortexal [OKhttp
50 MOJTy4eHHS, QPU3NUECKHENXUMHYECKUEC s://m.eds00.ru
BOMCTBA
51 CepoBoiopo,cynbhubt bubnmnorexal [OKhttp

s://m.edso00.ru
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59 KucnopoconepxanmecoeIMHEHUACEPHI. bubmmorexal [OKhttp
Oco0eHHOCTH CBOMCTBCEPHON KHCIOTHI s://m.eds00.ru
53 [IpakTuyeckas pabora

Ne5.PemenneskcnepuMeHTaabHbIX3a1a4I10T
eme"Cepan



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

eécoequuenus"

A30T:HaX0XKAEHUEBIPUPOJIE, CIIOCOOBI

bu6mmorexal [OKhttp

54 NOJTy4eHHS, QPU3NUCCKHEUXUMHUYCCKUEC s://m.edso00.ru
BOMCTBAa. AMMHUAK,HUTPHUIbI

55 KucnopoconepxamuecoeIMHeHUAA30TA. bubmmorexal [OKhttp
Oco0eHHOCTH CBOCTBA30THOMKUCIIOTHI s://m.edso00.ru

56 [IpumeHneHneasoTanero bubnunorexal [OKhttp
COCIMHCHUI. A30THBIC YIOOpEHUSI s://m.edso00.ru
dochop:HAXOKICHUEBIPUPOIE,CIIOCOOBITT bubnunorexal [OKhttp

57 oNTydeHus, PU3NIECKUENXUMUIECKUE s://m.eds00.ru
coiictBa.@ochuapinpochun

58 Oxcunpt hocdopa, bu6morexkal [OKhttp
dbochopconepxkammexncioTsl. Comudoc s://m.edso00.ru
(hOpPHOMKHCIOTHI

59 [Ipumenennedochopanero bu6muorexkal [OKhttp
coequnenuii. DochopHbie yaoopeHus s://m.edso0.ru
[IpakTueckaspadboralNe 6.Pemenne bubnunorexal [OKhttp

60 9KCIEPUMEHTAIBHBIX3a1a4uII0 s://m.edso0.ru
teme" Azotudochopunxcoenuuenus"
Yraepoa: HaXOXKJICHHUE B bubnaunorexal [OKhttp

61 [IPHUPO/IE,aTIOTPOITHBIEMO TU(DHKAIHH;DU3H s://m.edso0.ru
YeCKHEU
XUMHUYECKHECBONCTBA, TPUMEHEHHE

62 Oxcup yrnepona(Il), oxcnn bubnaurotexal [OKhttp
yraepoaa(IV),yronpHaskucnotaneéconu s://m.edso00.ru

63 Pemenunesagaupa3nuuHbIXTUIIOB bubnmorexal [OKhttp

s://m.edso00.ru
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KpemHuii:Hax0>k ICHUEBITPUPOIE, CIIOCOOBIIT

bubnunorexal [OKhttp

64 OJTy4eHus, PU3NICCKUCUXUMUUCCKUECBOMCTR s://m.edso0.ru
a
65 Oxkcunkpemuusi(IV), kpeMHUEBAIKUCIIOTA, bubmmorexal [OKhttp

S://m.edso0.ru



https://m.edsoo.ru/00ad9cb2
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CHJIMKAThI

[IpumenenunekpeMuusauerocoennennii.C

bu6mmorexal [OKhttp

66 TEKJI0,eTOTOTy4CHHE, BUBICTEKIIA s://m.edso0.ru

67 Pemenune3agaupa3imyHBIXTUTIOB

68 CucremaTu3anusano0001eHue3HaHuIoTe bubnunorexal [OKhttp
me "Hemerammsr" s://m.edsoo.ru

69 KonTtponsHaspadorarmno teme"Hemerammbr"

70 AHanu3pe3ynbTaTOBKOHTPOJIBHOUPAOOTHI,K
OPPEKIHSIOMNO0K
[TomosxeHre METaLIOB B bu6morexal [OKhttp

7 [epuoanyeckoiicucreme s://m.edsoo0.ru
XUMUYECKUXDIIEMEHTOB.
OCOOEHHOCTUCTPOCHUSAIEKTPOHHBIX
000JI04eKaTOMOBMETAIIJIOB

79 O6mue dpusznyeckue cBoMcTBa bu6morexkal [OKhttp
MeTa/uoB. I IpuMeHeHHEMETAITOBB OBITYH s://m.edso00.ru
TEXHUKE

73 CmiaBsl MetaiuioB. Koppo3usmMeranios bubnunorexal [OKhttp

s://m.edsoo.ru

74 Peniennesanaupa3muaHbIXTHIIOB
DNEeKTPOXUMHUYECKUI psan bubnaunorexal [OKhttp

75 HanpsHDKeHUMeTauT0B. O0IHecnocoOb! s://m.edso0.ru
MOJTy4YEHUSMETAIIIOB
OOmas xapakTepucTuka MeTamioBlA- bubnunotexal [OKhttp
rpynmsl [lepuoandeckoit s://m.edso0.ru

76 CUCTeMBIXUMHUYECKUX IeMEeHTOB. HaTpuii

n
KaHI/IﬁZHOJ'IyLIeHI/IC,(I)I/I3I/I‘{CCKI/IeI/IXI/IMI/I‘{CCKI/I
eCBOﬁCTBa,HpI/IMeHeHI/IerOCTBIXBGH_IGCTBI/I
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UXCOEIMHEHUN

77

O6mras xapakrepuctuka MetayioB [1A-
rpynnbil leproanyeckocucTEMBI

bubmorexal [OKhttp
s://m.edso0.ru
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XUMHYECKHUX 3JIEeMEHTOB. Maruuii
WKAJBIUHI : TIOJTydeHUE, PH3NICCKICH
XUMHUYECKUECBONCTBA, TIPUMEHEHUE
MPOCTHIXBEIECTBUUXCOEAUHECHHI

78 JKEcTKOCTHBOIBI UCTIOCOOBICEYCTPAHEHHUS bubnunorexal [OKhttp
s://m.edsoo.ru
79 AIOMUHHI : TIOJTydeHHE, PU3UUECKHEHX bu6morexal [OKhttp
UMHYECKUECBONCTBA, IPUMEHEHHE s://m.edso00.ru
AmpoTepHbIe CBOWCTBA OKCH/IA bubnunotexal [OKhttp
UTHIPOKCH/IA s://m.edsoo0.ru
80 QTFOMUHUS,TUAPOKCOKOMITIEKCHIAI
FOMMHHUSL,UX
MIPUMEHEHHE
81 Pemenne3agaupazmnyHBIXTUTIOB
[IpakTuueckaspadoralNe 7.Pemenue
82 AKCIEPUMEHTAJIbHBIX 33/1a4 10
teme"MeTtauiblriaBHbIXIOArpyn"”
OO6mras xapakTepucTuKa bu6muorexkal [OKhttp
83 MeTauioBno6ounsx moarpymi (b- s://m.edso0.ru
rpymnmn)lleproauiyeckoiicuCTeMbIXUMUY
€CKHUX
JJIEMEHTOB
84 OuU3NYeCKUENXUMUYECKIECBOMCTBAXpOMane bubnaurotexal [OKhttp
rOCOEAMHEHUH, NXTIPIMEHEHHUE s://m.eds00.ru
Baxueiinue coenuHeHUA bubnunorexal [OKhttp
85 Mmapratua.llepmanranar kamus, ero s://m.edso0.ru

OKHCIUTEIbHBICCBOMCTBA
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duznueckre 1 XUMUYECKUE CBOUCTBA

bubnunorexal [OKhttp

86 xene3zauerocoenuneHuii. [lonydyenue u s://m.edso0.ru
MIPUMEHEHHECIITABOBXKEIIE3a
87 OU3NYECKUENXUMHUYECKUECBOCTBAMEN 1 bubmorexal [OKhttp

S://m.edso0.ru
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€€COCIMHEHU N, UXIIPUMEHECHHE

DU3NYECKUENXUMHUYECKNECBONCTBAIIMHKANE bu6mmorexal [OKhttp
88 rOCOCAMHCHUIN, MXIIPUMEHCHHE. s://m.edso00.ru
' IpOKCOKOMITIICKCBIIIMHKA
[IpakTtuyeckas padora Ne 8.
89 PemenuneskcepuMeHTATBHBIX 33129
1o
teMe""MeTtaubinoOoYHbIXTOArpyHH"
90 PemennesanaupazmmaHBIXTHIIOB
o1 O06o01eHnencucTeMaTH3auAn3y4eHHOTOM bubmorexal [OKhttp
arepuaia nmoreme "MeTamibr" s://m.eds00.ru
92 KonTtponsHaspaboramno teme"Meraibr"
93 AHanu3pe3ynbTaTOBKOHTPOJIBHOWPAOOTHI,K
OPPEKIUAOMINO0K
Ponbs xumuu B obecrieueHnn bubmorexal [OKhttp
94 YCTOMYHUBOTOPA3BUTHS YCIIOBCUECTBA. s://m.edso0.ru
[Tonsatue
OHAYYHBIXMETO/IaX1CCIEA0BAHUSIBEIIECTB
HayunbienpuHIMIIBIOpraHU3aMIX bubnaunorexal [OKhttp
95 HMHUYECKOTOIPOH3BOICTBA. s://m.edso0.ru
[TpoMBITILITIEHHBIECTIOCOOBITIOTYYEHUS
BA)KHEHIIIMXBEIIIECTB
9% XHUMHUYECKOE3arpsI3HEHUEOKPYKAIOILIEHC bubnuorexal [OKhttp
PEIBIMETOIOCTICICTBUS s://m.edso0.ru
97 XuMusIu bubnaunortexal [OKhttp
3/10poBbeuesioBeka.JlekapcTs s://m.edso0.ru
€HHBIECPE/ICTBA
98 Xumusanuiu. Poirs xumuu bubnunorexal [OKhttp

BO6CCHCLICHI/II/IHI/IIJ_IeB0ﬁ6e30HaCHOCTH

s://m.edso00.ru
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99

KocMmernueckuenmnappromepusiecpenctsa.b
BITOBASIXUMUS

bubnunorexal [OKhttp
s://m.edso0.ru
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XHUMHUS B CTPOUTEIILCTBE.

bubnunorexal [OKhttp

100 BaxxHeimmnecTpouTeIbHBICHKOHCTPYK 1 s://m.eds00.ru
[IUOHHBIE
MaTepHalIbl

101 XuMUSBCENbCKOMXO03s1iicTBEe. Oprannyecku 1 bubnunorexal [OKhttp
CeMMUHEPATBHBICYI00pEHHS s://m.edso00.ru

102 CucremaTu3anusano0001eHue3HaHunoTe 1
Me

OBHIIEEKOJIMYECTBOYACOBIIOIT 102

POI'PAMME
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YUYEBHO-

METOANYECKOEOBECIIEYEHUEOBPA30OB
ATEJBHOI'OITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPHUAJIBIIVIAYYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
0oTBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obectBo «M3narenscTBo
«IIpocBemienue»

* Xumus, 11 knacc/ I'abpuensa O.C., OOecTBO ¢ OrpaHUYeHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miecTBo «M3matenbeTBo

«HpOCBGIIIGHI/IG»

METOINYECKUEMATEPHUAJBIIJAYYUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HUPPOBBIEOBPA3ZOBATEJIBHBIEPECYPCBIMPECYPCBICETUMH
TEPHET

bubanorexal [OKhttps://m.edsoo.ru
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C=RU, O="TBOY COLL Ne3""
ou"™ c. Kunenb-Yepkacchbl”,
CN=KO.A. BaHtoxuHa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:16+03'00'

C=RU, O="TBOY COLLU Ne 3""
ou"" c. KuHenb-Yepkacchol”,
CN=E.H. Endwumosa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:55+03'00'

C=RU, O="TBOY COLL Ne3""
ou™" c. KuHenb-Yepkacchol”,
CN=H.B. 3uH4eHko,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:50:21+0300
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