


MNOACHUTEJIBHASA 3AIINCKA

PaGouass nmnporpaMmMa 1O XMMHUM Ha YpPOBHE CpEIHEro  OOIIEero
oOpazoBanusipa3paboTaHa Ha ocHoBe DenepanbHOro 3aKoHa ot 29.12.2012 Ne 273-
@3 «O600pazoBannu B Poccuiickoii denepanmmn», TpeOOBaHUN K pe3ylbTaTaM
ocBOeHHs e pATbHOH00Pa30BaTEILHONTIPOrPAMMBICPEIHETO00IIIET000pa30BaHN
sa(DOIT COO0), MPEJICTaBICHHBIX B denepaibHOM
rocyaapctBeHHoMoOpazoBaTenbHoMcTaH1apTeCOO, cyuéromKoHnenmunpenoian
aHusyueOHoTronpeaMeTa« XuMus»BoOpazoBaTeIbHbIXOpraHu3anusax Poccuiickoin®d
e/Iepaliy,peann3yonX0CHOBHBIE0OPa30BATEIbHBICIIPOTPAMMbI, HOCHOBHBIXIIOJIO
xenun«CrparerunpasButusisocnuranussPoccuiickoii®enepanun Ha Mepuoi A0
2025 rona» (Pacnopsikxenue IIpaButensctBa PO 0129.05.2015Ne 996- p.).

XUMUSHAYypOBHEYIIYOJIEHHOTOM3yYEHUA3aHUMAETBAXKHOEMECTOBCUCTEMEECT
€CTBEHHO-HayYHOrooOpa3oBaHusydammxcs 10—
1 1knaccos.M3yueHunenpeamera,peanzyeMoeByCI0BUSIX UMD HEepeHIIUPOBAHHOT O, 1T
POPUIBLHOr000y4EHHUS, IPU3BAHO00ECTIEUNTHO0IIE00Pa30BaATEIbHYIOUOOIIEKYIBTY
PHYIOIOATOTOBKYBBIITY CKHUKOBILIKOJIBL,HEOOXOAUMYIOJIAAIallTAllUd UX K OBICTPO
MEHSIOIIMMCS YCJIOBUSIM KU3HH B COLUYME, a TAKXKe JJIANPOJAOIKEHUS 00yUeHUs B
OpraHu3anusx NpopecCUoHaIbHOro 00pa30BaHMsl, BKOTOPBIXXUMUSSBIISAETCSIOHON
U3IPUOPUTETHBIX IUCLHUTIIINH.

BnporpamMMmenoxuMunHa3Hau€HUETIPEAMETAK XUMUS» IOy TIIOAPOOHYION
HTEPIIPETALHIOBCOOTBETCTBUUCOCHOBOMONAratoiuMunookeHnamudI' OCCOOo0B
3aMMO00YCIIOBICHHOCTHIIEIIEH,COEPKAHUS,PE3YIbTATOBOOYUCHUSIUTPEOOBAHUIKY
POBHIONOATOTOBKUBBIITYCKHUKOB. CBUAETEICTBOMTOMYSIBIISFOTCSICIIE Ty FOLTUEBBII
OJIHSIEMBIETIPOTPAMMONTIOXUMUU (PYHKIIUH:

e HMH(POPMALUOHHO-
METOUYECKasl,peann3alusikoTOpoHo0eceYnBaeTIONyYeHUETIPEACTABIICH
USAOLENAX,COAePKAHNN,001eHCTpaTernuo0yyeHusl, BOCIIUTAHUS 151
pa3BuUTHs  OOydaroUIMXcsl  CPEICTBAMHM  NPEIMETa,u3y4yaeMoro B
pPaMKaxKOHKPETHOTONpohuiIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILIAs, KOTOpast
peayCcMaTpUBaETONPEIEICHUE: TPUHIIUTIOBCTPYKTYPUPOBAHUSIUIIOCTEAO0B
aTeNbHOCTUMU3YYEHUS  Y4eOHOro Marepuana, KOJIMYECTBEHHbIX U
KauYeCTBEHHBIX  €TrOXapakTepUCTHUK; TMOAXO0J0B K  (OPMHPOBAHUIO
COJZIepKaTEIbHON
OCHOBBIKOHTPOJITMOLICHKMOOPA30BaTEIbHBIX J0CTHKECHUHO0 Y a0 XCSABP
aMKaXHUTOTOBOMATTECTAIMMB(POPMEETUHOTOTOCYAAPCTBEHHOM03K3aMEeHaIl
OXHUMHH.

[Iporpamma sty riny01EHHOrOM3YYEHHS] XUMUU:



e YCTaHABIMBAECTHUHBAPHUAHTHOCIIPEAMETHOECOAEPKaHNE,00513aTeIbHOC TSN
3y4EHHUSBPAMKaXOTAEIbHBIXIPOUICH, TpelycMaTpuBaeTpacipeeieHuEH
CTPYKTYpPHUPOBAHUEETOMIOKIACCaM,0CHOBHBIMCO/IEP>KATEIbHBIMIIMHUASM/pa
3/1eaMKypca;

e JaérmpuMepHoepacpeiesieHney4eO0HOrOBPEMEHH,PEKOMEHTyEeMOTO1JISIN3
YUEHUSIOT/ICTIbHBIXTEM;

e IIpeajaraeTIpUMEpPHYIONOCIEI0BATEIbHOCTEU3YUCHUAydeOHOTOMAaTEpHall
a ¢ ydyéToM JIOTUKM TIOCTPOEHHUSI Kypca, BHYTPHUIPEIMETHBIX
UMEXKIPEIMETHBIXCBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETAIUIO LIeTIeH 1 3a71a4 U3y4eHUs IpeIMeTaHa
yrayOnEéHHOM ypOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B
CUCTEMECPEAHET000111er000pa30BaHus,CoAePKaATEIbHONXAPAKTEPUCTUKHUIT
JAaHUPYEMBIXPE3YIbTATOBOCBOCHUIOCHOBHONOOpA30BaTEIbHONIIPOrpaMM
BICPEAHET0001IeT000pa30BaHUsA(JINYHOCTHBIX,METAPEAMETHBIX, IPEIMETH
bIX ),aTaKXKECY4ETOMOCHOBHBIXBUIOBYUE€OHO-
MO03HABATENIbHBIXIECTBUI00YYaIOIETOCSIIO0CBOCHUIOCOAEPKAHUATIPEIM
eTa.

[lo BceM Ha3BaHHBIM  MO3MIMSIM B  MpPOrpaMMe IO  XUMHH
IpeyCMOTPEHAIIPEEMCTBEHHOCTECOOyUEHUEMXUMUUHAYPOBHEOCHOBHOTOO0IIIETO
oOpa3zoBaHusl.3anpeeIaMUyCTaHOBIEHHOUITPOrpAMMONIOXUMUHO0A3aTEIbHOM (1
HBapHaHTHOI ))COCTaBIAIONICICOIep)KaHUAyueOHOTOTIpeIMETa
«XUMUA»OCTAETCIBO3MOKHOCTbBBIOOPAETOBAPUATUBHONCOCTABIIAIOIICH, KOTOpast
JIOTHKHA OTIPEAETISATHCS B COOTBETCTBHUH C HampaBlieHUEM
KOHKPETHOTOMPOPMISIO0yUeHHUS.

BcootsercTBurckoHIENTYanbHBIMUNON0KEHUAMUDPT OCCOO0oHa3HaUeHUUTT
peaAMETOBOA30BOrOMyriay0I€HHOroypoBHEHBcHCcTEMETU(PHEPEHITMPOBAHHOT000YY
EHUSHAYPOBHECPETHET000111eT000pa30BAHUSIXUMUSIHAYPOBHEYTIIYOJIEHHOTOU3YYe
HUSTHaNpaBJIeHHApEATU3aUI0IPEEMCTBEHHOCTHCIIOCIIE Y FOIIUMATaIOMITOTY YeHHSI
XUMHUYECKOr000pa30oBaHUSIBpaMKax13yyeHUACIEIIMAIbHBIXECTECTBEHHO-
HAyYHBIXUXUMHUUYECKUX JHUCIMIUIMH B By3aX M OpraHU3alMsIX CPETHEro
npodeccuoHaIbHOr000pa3oBaHus. BaToiicBsa3nn3yueHruenpeaMeTa« X uMrus»OprueH
TUPOBaHONPEUMYIIIECTBEHHOHAPACIIIUPECHUEHYTTy OJICHIETEOPETUIECKOMUITPAKTHY
€CKOM MOJATOTOBKH 00YJArOIINXCsl, BHIOPABIIINUX OMPENeNIEHHbBIN MPOGUIL00yICHMS,

B TOM Yyucie Cc MEPCIEKTUBOU MOCJIEAYIOLIETO IOJIyYEHUS
XUMUYECKOT000pa30BaHMsl B OpraHu3aluax Npo(eccHOoHaTbHOTO 00pa30BaHMS.
Hapsiny C

stuM,BcBeTeTpe00BaHN DI OCCOOKIIIaHupyeMbIMpe3yJibTaTaMoCBOeHUsA(eaepa
JTHLHOMO0Pa30BaTETLHONIPOTPAMMBICPETHET000IIEr000pa30BaHUSN3YUEHUETTPEIM
eTa«XUMUS»OPUEHTUPOBAHOTAKKEHAPEIIIEHNe3a,/1a4



BOCIIUTAHUS U COLMAIBHOTO pa3BUTUs OOywarolmuxcsi, Ha (OpPMHpPOBAHUE Y
HUXOOIIENHTEIUICKTYaIbHBIX YMEHUM, YMEHUN palioHaIM3aIuid y9eOHOTO Tpyia
1O000OIIEHHBIXCITOCOOOBACATETLHOCTH, UMEIOIITUXMEXK TUCIIUTUTMHAPHBIA, HAATIPET
METHBINA XapakTep.

CocrapnsomuMu — nipeaMeTa  «XUMHs» Ha  ypOBHE  YIIYyOJIEHHOTO
U3YUYCHUSSBIIAIOTCAYTTYOIEHHBIEKYPChI—
«OprannyeckasxuMusi»u«O0IassmHeopranuieckas xumus». [lpu ompeneneHun
MOIXO0JIOB K 0oTOOpY u
CTPYKTYPHOMOPraHU3aIMUCOAEPKAHUAITUXKYPCOBBIPOrPAMMENIOXUMUU3A0CHOBY
npuHATHINON0KeHUADP OCCOO0pazmnunsx0a30BOronyriyoIEHHOrOypOBHEH
U3YUYEHUSMPEIMETA.

OcHoBycoaepxxaHusKypcoB«Oprannueckasx uMusi»u«OOIassnHEOpraHUIeCK
AXUMHUSCOCTABISIETCOBOKYITHOCTHIIPEAMETHBIX3HAHUMMYMEHUN, OTHOCAILIUXCSA K
0a3zoBOMY YPOBHIO U3y4YEeHUs npeaMera. Ota
CHUCTEMAa3HAHUMIIOIYYaeTONPEACIEHHOETEOPETUUECKOENOTIOITHEHNE,I03BOJISIOIIEE
O0CO3HaHHOOCBOUTBHCYIIECTBEHHOOOIBIINIOOBEMBaKkTOIOTHYecKoromarepuaia. Ta
K,HayTJ1yOJIEHHOMYPOBHEU3YYCHUSTIPEIMETA00€CTIeUeHaBO3MOKHOCTh3HAUYNTEIbH
OTOYBEINYEHUSIO0HbEMA3HAHUMOXUMUYECKUXAJIEMEHTaX M CBOMCTBaX  HX
COCIMHEHHII Ha OCHOBE PACIIUPEHHS U YriayOJEHUSANPEACTABICHUN O CTPOECHUHU
BEIIECTBA, XUMHYCCKOMN CBSI3U u
3aKOHOMEPHOCTSAXITPOTEKAHUSPEAKIINI,pAaCCMaTPUBAEMBIX CTOUKU3PEHUSAXUMHYECK
OMKUHETUKUUTEPMOAMHAMUKU. 3yuenuenepuoanyeckoroszakonaul lepuoanyecko
HCUCTEMBIXUMUYECKUXDJIEMEHTOBOA3UPYETCAHACOBPEMEHHBIXKBAHTOBOMEXAHUYEC
KHUX TMPEJCTABICHUIX O CTPOCHUU aToMa. XUMUUYECKasi CBSI3bOOBSICHSICTCS C TOUKU
3pEHUS SHEPTETUYECKUX U3MEHEHH MpH €€ 00pa30BaHUU UPA3PYIIECHUH, a TAKXKE C
TOYKHU 3pEeHUS MEXaHU3MOB eé oOpa3oBaHUs.
N3yueHneTunoBpeakiui1I0noIHsIeTCAPOPMUPOBAHUEMITPEACTABICHUMOOIIEKTPOX
MMHMYECKUX IMPOLECCAX U AJIEKTPOJIU3E PACILUIABOB U PACTBOPOB BeHIECTB.B Kypce
OpraHUYECKON XUMUHU MPU PACCMOTPEHUHN PEAKIITMOHHOW CITIOCOOHOCTUCOETUHEHU N

yAensaercs ocoboe BHUMAaHUE BOIIPOCaM 00
ANEKTPOHHBIXd PP EKTaX,0B3aUMHOMBIIUSTHUH aTOMOBBMOIJIEKYJax u
MEXaHU3MaxXpPEaKIU .

Oco00e3HaueHUENMEETTO, YTOHACOIEPKAHUEKYPCOBXUMUHUYTITY OJIEHHOTO
YpOBHS U3yYEHUs TUTSI KJIACCOB OIpenenEHHOro npous
(r1aBHBIMOOPA3OMHANXCTPYKTYPYUXapaKTEepAONOJHEHUIKOOIIeicucTeMenpeiMeT
HBIX3HAHUH )OKa3bIBAIOTBIMSIHUECMEKHBICTIPpEIMEThI. Tak, HalpruMep,B COAECPKaHUN
npeaMeTa Jijisl KJIacCOB XMMHUKO-(pU3nyeckoro npoduis 0oJbplIoe3HauYeHrue OyayT
UMETH DIIEMEHTHI y4eOHOTO Marepuana o oOmen XUMUMU.
[Tpun3yueHuunpeMeTaBIAHHOMCITY4a€aKIIeHTOy 1eTCASTaHHA0OIIHOCTEMETO/IOB
MO3HaHMUs, OOIIHOCTh 3aKOHOB W TEOpPUH B XUMHUU U B (U3MKE: ATOMHO-
MOJIEKYJISIPHAsATEOpUsI(MOJIEKYIISIPHASI TEOPUABPU3UKE ),3aKOHBICOX PAHEHUS



MAaCCBhIMPHEPTUHU,3aKOHBITEPMONHAMUKH,JIEKTPOJIN3a,IPEICTABICHUSIOCTPOCHU N
BEIIECTB UAPYTOE.

BTtoxxeBpeMsiBcoieprKaHUUIPEAMETAIISIKIACCOBXUMUKO-ONOJIOTHIECKOTO
npoduis OOJIBIITNIH YACTBHBIN BEC Oyner HMETh
opraHuyeckasxumus. BaroMciydaenpe10CcTaBiasieTCABO3MOKHOCTHJIs10051€€00CTOs
TEJIbHOTOPACCMOTPEHUSXUMUYECKONOPraHN3alMUKIETKUKAKOMOIOTHUECKONCUCTE
MBbI,BCOCTaBKOTOPOUBXOIAT,KIIPUMEPY, TAKUECTPYKTYPHBIEKOMIIOHEHTBI, KAKJIUIIN/T
bI,0€JIKH, yTIIEBOIbI, HYKJICMHOBBIEKUCIIOTHI U ipyrue. [1pu 3ToM 3HaHUS 0 cOCTaBe U
CBOMCTBax
MPEJICTABUTENEHOCHOBHBIXKIIACCOBOPTaHNYECKU X BEIIECTBCITYKATOCHOBOUIIAN3YY
EHUSCYITHOCTUTIPOTIECCOBGOTOCHHTE3A, IbIXaHH S, [TUIIICBAPCHHUSI.

BrnanedopMupoBaHUsIOCHOBHAYYHOTOMUPOBO33PEHHUS,0CBOCHHUA00IIICHAYYH
BIX METOI0B MO3HAHUS u OITbITa MIPAKTUYECKOTO MIPUMEHEHUS
HayYHBIX3HAHUHHU3YydCHUETIPEAMETa« X UMHUS»HAYTITYOJIEHHOMYPOBHEOCHOBAaHOHA
MEKIPEIMETHBIXCBA3SIXCYUE€OHBIMUTIPEIMETAMU, BX OIS ITUMUBCOCTABIIPEIMETHBIX
obmacteri«EcTecTBEeHHO-
Hay4YHBICTIPEIMETHD,«MaTeMaTukanruHGopMaTUKanu«PyCCKUMS3BIK u
JUTEPATYpay.

[TpunzydennnydeOHOronpeaMeTa« X uMHsI»HAYTTyO0JIEHHOMYPOBHETAKKE,
KaK Ha YPOBHE OCHOBHOT'O U CpeJHEro ooinero oobpasoBanus (Ha 6a30BOMYpPOBHE),
3a1aden IIEPBOCTENIEHHON 3HAYUMOCTH SABJSAETCS (dbopmupoBaHue
OCHOBHAYKMXMMHUHUKAKOOIaCTUCOBPEMEHHOTOECTECTBO3HAHUSI, [IPAKTUYECKOMIESTEe
JBHOCTM YEJOBE€KA M OJHOTO W3 KOMIIOHEHTOB MHUPOBOW  KYJIBTYpBI.
PemenunesToizagaunnayriry01EHHOMYpPOBHEN3YUCHHUS TIPS AMETAIIPEIITOIaracTpeat
M3alMI0TaKuXIleJIeH, KaK:

e (opMUpOBaAHUETIPEICTABICHUN :0OMAaTepUAIbBHOMEIMHCTBEMHPA,3aKOHOMED
HOCTSIX M T[I03HABAEMOCTH SIBJICHUWA MNPUPOIABI, O MECTE€ XHUMHUU
BCHCTEMEECTECTBEHHBIXHAYKUEEBETYIIICHPOINBOOCCIICUCHIY CTOMUMBOTO
Pa3BUTHSIYECIIOBEUECTBA: BPECIICHUUIIPOOIEMIKOJIOTHUECKOMH,
DHEPreTUYCCKOW U TIHUIIEBOM OC30MaCHOCTH, B Pa3BUTUHUMEIHUIIMHEI,
CO3JAHUM  HOBBIX  MAaTE€pPUalIOB, HOBBIX HMCTOYHHUKOB  DHEPIUH,
BOOECIIeUEHUNPAIMOHAIBHOT OITPUPOI0NI0JIH30BaH U, BPOPMUPOBAHUUMUP
OBO33pPEHUANOOIICHKYIBTYPHIYEIOBEKA,aTAKKEIKOJIOTUIYECKUOOOCHOBAHH
OTOOTHOLICHUSKCBOEMY3/I0POBBIOUIIPUPOTHONCPELE;

e OCBOCHHECHUCTEMBI3HAHMU,ICKAIIMXBOCHOBEXNMHYECKONCOCTABIISIONICH
€CTECTBEHHO-HAy4YHOM KapTUHBI MHpA:
byHIaMEHTAIBHBIXTTOHATHI,3aKOHOBUTEOPUNXUMUHU,COBPEMEHHBIXITPEICT
ABJICHUHOCTPOCHUMBEIIECTBAHAPA3HBIXYPOBHAX—ATOMHOM,UOHHO-
MOJIEKYJISIPHOM,HaIMOJIEKYJIIPHOM,0TEPMOANHAMUYECKUX UKUHETHYECKUX
3aKOHOMEPHOCTAXMPOTEKAHUAXUMUYECKUX PEAKINIA,O



XUMHUYECKOM DPaBHOBECHHM, pPAacTBOpaX M JAHCHEPCHBIX CHCTeMax, o0
OOIIMXHAYYHBIXIIPUHIIMIIAX XUMUYECKOTO MPOU3BO/ICTBA;
dhopMupOBaHHEYOOYUAIOIITMXCAOCO3HAHHOTOTIOHUMAHUSIBOCTPEOOBAHHOCT
HCHCTEMHBIXXUMHUUECKUX3HAHUNII00bSICHEHUSKITIOUEBBIXUICHUITPOOIIE
MCOBPEMEHHONXUMUU, ITII00BSICHEHUSIUITPOTHO3UPOBAHUS SIBJICHUM,
AMEKIIUX  €CTECTBEHHO-HAYYHYK)  IPUPOAY;TPAMOTHOIO  PEIICHUS
npo0JieM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHUS,aHATIM3a U OLICHKU C
TTO3UITUHN 9KOJIOTUYECKOM 0e30MacHOCTH
MOCJICICTBUAOBITOBOMUITPON3BOICTBEHHOMAEA TEILHOCTUYETIOBEKA,CBSI3aH
HONCXMMHYECKUMITPOU3BOICTBOM,UCTIOIH30BAHUEMHTIEPEPAOOTKOUBEIIIEC
TB;
yIIyOJICHUETTPEACTaBICHUMOHAYYHBIXMETO1aXMO3HAHUS, HEOOX O TUMBIX JIJT
SAMPUOOPETEHUSTYMEHUHOPUECHTHPOBATHCSIBMUPEBEIICCTBUOOBICHEHUSIXUM
WYECKUXSBJICHUN, UMEIOIIUXMECTOBIIPUPOE,BIPAKTUUECCKONACATETbHOCTH
HUIIOBCEIHECBHOMKU3HMU.

Bmutanepeanu3zanuuiiepBoodepe THIXBOCITUTATEIbHBIXUPA3BUBAOIITUX O YHKITHN
LEJIOCTHOM CUCTEMBI CpEeaHErO o01ero oOpa3oBaHuUs npu
U3YYCHUHUTIPEIMETa« X UMUS»HAYTITYOJIEHHOMYPOBHEOCOOYI0AKTYaTbHOCTHIIPHOO
pEeTarOTTaKUEIeNId N3aJaun,KaK:

BOCIIUTaHUEYOE K IEHHOCTUBIIO3HABAEMOCTHUS BICHUMUIIPUPO/IbI, YBAKEHUSK
MPOIECCYTBOPUECTBABOOIACTUTEOPETUYECKUXUITPUKIIATHBIX
UCCJIeI0BAHUMBXUMHH, POPMUPOBAHUEMUPOBO33PEHUS,COOTBETCTBYIOIIET
OCOBPEMEHHOMYYPOBHIOPA3BUTHS HAYKU;
Pa3BUTUEMOTHBALIUUKOOYUECHUIOUITO3HAHUIO,CTTIOCOOHOCTEMKCAaMOKOHTPOJI
FOMCaMOBOCITUTAHUIOHAOCHOBEYCBOEHUSOOIIEYETIOBEYECKUXIIEHHOCTEH;
pa3BUTHE  TO3HABATEIBHBIX  HUHTEPECOB,  HUHTEIUICKTYAJIbHBIX U
TBOPYECKUXCIIOCOOHOCTEHO0ydaronuxcs,OpMUPOBAHUEYHUXCO3HATEbH
OTOOTHOIICHUSKCAaMOOOPa30BaHUIOMHETIPEPHIBHOMYOOPa30BaHUIOKAKYCIIO
BUIO yCIEUTHOMN npodeccuoHanIbHON u 0OIIIECTBEHHOM
NesITeTbHOCTH,0TBETCTBEHHOTOOTHOIIICHUSIKCBOEMY3/TOPOBBIOUTIOTPEOHOC
TUB3JI0POBOMOOPA3EKU3HH;
dbopMupOBaHUEYMEHUINHNHABBIKOBPA3YMHOTOIIPUPOI0TIOIH30BAHUS,PA3BUT
e DKOJOTUYECKOW KYJIbTYphbl, NPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOM AEATENBbHOCTH.

OO6m1ee yucI0 9acoB, MPEAYCMOTPEHHBIX I M3YUYEHUS XUMHUHU Ha YTIIYOJICHHOM
yYpOBHE cpeaHero oo1ero oopazoBanusi, coctapisieT 272 yacoB: B 10 kiacce— 136
yacoB (4 Jaca B Hefento), Bl 1kimacce—136 yacoB (4 dyaca B HEZIENIO).



COIEPKXAHUE OBYYEHUASA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teoperuyeckne OCHOBbI OPraHMYECKON XMMUH.

[IpenMeTn3HaYeHHEOPTaHUIECKOMXUMUH,IIPEACTABICHUEOMHOT000pa3uu
OpraHUYECKUXCOETUHEHUM.

DIEeKTPOHHOECTPOCHNEATOMAYTIIEPOIa:0CHOBHOCUBO30Y K IEHHOECOCTOSHUA.
BaneHTHpIEBO3MOKHOCTHATOMAYTJIEPO,1a. XUMUYECKASICBI3bBOPTaHUUECKUXCOEIH
HeHUSX. TUIBIrHOpUAN3aITHATOMHBIXOpOUTANIEHYTIepOIa. MexaHn3Mbl
o0Opa3oBaHus KOBAJICHTHOMN CBSI3U (0OMeHHBII 151 JIOHOPHO-
akUenTopHbIN). TUnbInepeKpbIBaHUAATOMHBIXOpOUTANIEH,6-UN-CBA3U. O IMHApHAs,
JBOVHAs u TpOMHAast CBS3b. Crnioco0b1 pas3pbiBa CBsI3eM B
MoJieKyJlaxoprannueckuxseniecTs. [ lonsTneocBo00AHOMpaarKaie, HyKiIeohuien?
nekTpodue.

TeopuscTpoeHussOpraundecKuxcoequHeHnMA . M. byTinepoBancoBpeMEHHbBIE
IIPEICTABIICHHUS 0 CTPYKTYpE MOJIEKYJL. 3HaueHue TEOpUHU
CTPOCHUSIOPTaHNYECKUXCOEAMHEHNI. MOIEKy I pHBIENCTPYKTYpHBIEPOpMYIIbL. CTp
YKTYpHBIE(OPMYJIBIPA3TMYHBIXBUAOB: pa3BEPHYTASL,COKpALIEHHAs, CKelleTHas. M30m
epus. BunpinzomMepun: CTpyKTypHasl, IpOCTPAHCTBEHHASA. DJIEKTPOHHBIE  3(PPEKTHIB
MOJIEKYJIaX OPTaHHUYECKUX COSCAMHEHUH (MHIYKTUBHBIMA ME30MEPHBINI(D(DEKTHI).

[IpeacraBnenuneoknaccupukanuuoprannueckuxsenect. I lonsaruneoyHkmno
HAJIBHOMN rpymIie. ['omomnorust. I'omonoruueckue OB
CucremarnyecKassHOMEHKIIATypaOPTraHUYECKUX
coenunennii(IlUP AC)utpuBuanbHbleHa3BaHUAOTACIBHBIXIIPEICTABUTEIICH.

OcobeHHocTUUKIIacCUPUKAIUAOPTaHUYECKUXPeaKIMi. OKUCTUTENBHO-
BOCCTaHOBUTEJIbHbIEPEAKIINY BOPTAHUYECKOU XUMUHU.

DKCneprUMEHTAIbHBIEMETOAbIN3YYEHUSABEILIECTBUMXITPEBPAIICHUIT:03HAKOMIIE
HUEeCOOpa3laMHOpPraHnYeCKUXBEIleCTBUMAaTEpraIaMUHANX OCHOBE,OTIBITHIITONPEBP
allleHUI0OPraHNYeCKUXBELLECTBIIPUHATrPEBAaHUH(TIIABIIEHNE,00yTIIMBAHUEUTOPEHU
€),KOHCTPYUPOBAHUEMOIETIEHMOJIEKYJIOPTaHNYECKUXBEILIECTB.

YriaeBoaopoasbl.

Ankanbl. ['oMosorudeckuii psijy ajqkaHoB, oOmias Gopmylsia, HOMEHKJIATypa
MU30MEpHsL. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI alKaHOB, SP -
rUOpUIU3aALUSIaTOMHBIX opOuTaneiyriepoaa,c-
CBs13b. PU3NUECKNECBOMCTBAAIKAHOB.



XVMMHUYECKUECBOMCTBAAIKAHOB: pEaKIIMM3aM eLLIEHU S, U30MEPU3ALIAN, IETUAPUD
OBaHWs, UMKIM3alWM, [HUPOJIN3a, KpekuHra, ropeHus. IIpencrasienue
OMEXaHU3MEPEAKIINHN PATUKAIBHOT03aMEILICHUS.

HaxoxnenuneBnpupoie. CnocoObInonyYeHUIUITPUMEH EHUEATTKAHOB.

[Muknoankanpl.  OO6mast  Qopmyrna, HOMEHKJIATypa U H30MEpUs.
Oco0eHHOCTUCTPOECHUSIUXUMUYECKUXCBOMCTBMAIIBIX (LIUKJIONPOIIAH, [IUKI00YTaH )1u
OOBIUHBIX (LMKJIOTIEHTAH, LUKJIOreKCaH) IMKIoadkaHOB. CrocoObl MOITy4eHHUs
UIIPUMEHEHUEIUKIOATKAHOB.

ATKEHBI. ['oMonorudyeckuii  psii ~ QJIKECHOB, oOmast dopmyina,
HOMEHKJIATypa. DJIEKTPOHHOEUIIPOCTPAHCTBEHHOECTPOEHUEMOJIEKYTAIKEHOB, SP2-
ruOpuAn3alsIaTOMHBIXOpOUTANIEHYTIIepO1a,G-UT-
cBa3u.CTpyKTypHassureoMmeTpudeckasi(Liuc-TpaHc-

Juzomepusi. DU3NUECKUECBOMCTBAATIKEHOB. X UM UYECKUECBOMCTBA: PEAKIIUUTIPUCOE]T
WHEHWs1,3aMEIICHUABOL-
I10JIOYKEHUETIPUIBOMHOMCBA3Y, [TOIMMepU3auunokucienus. I IpaBuiioMapKkoBHUKO
Ba.KauecTBeHHbIE peakuuu Ha JABOMHYIO CBs3b. CHOCOOBI TONY4YEHUS U
IIPUMEHEHUEATIKEHOB.

AnKaJneHEI. Knaccudukanms aJIKaJIMCHOB (conpspkEHHBIE,
W30JIMPOBAHHBIC,KyMyauposantvle). OCOOCHHOCTH HJIICKTPOHHOTO CTPOSHUS U
XUMHUYECKUX CBOMCTBCOMNPSIKEHHBIXIUCHOB, 1,2-u1,4-

npucoenunenue.[lomnmepuzanusaconpspkEHHBIX AMEHOB. CIOCOOBINIONYYEHUS
UIIPUMEHEHUE aJTKaTUEHOB.

Anxunbl. ['oMoniornueckuil psii aakuHOB, 00IIas Gopmysia, HOMEHKIaTypa
UU30MEpUs. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKUHOB, SP-
ruOpuau3anms aTOMHBIX — opOuTaneil  yriepoma. @Dusnyeckue  CBOWCTBA
ANKWHOB. XMMUYECKHECBOMCTBA: PEAKIUUIIPUCOEIUHEHU S, TUMEPU3ALTUMUTPUMEPH3
anuu, okucieHus. Kucioruele CBOMCTBA AJIKWHOB, HMEIOIINX KOHIIEBYIOTPONHYIO
cBs3b. KauecTBeHHbIE peakUUd Ha TPOHHYIO CBsi3b. CHOCOOBI MONy4YEHUSU
NPUMEHEHUEATKUHOB.

ApomaTruecKkueyrieBoaopoibl(apensl). I omonoruueckuiipsrapeHoB,00as
dopmymna, HOMEHKJIaTypa U HU30MEpHUS. DNEeKTPOHHOE U
IPOCTPAHCTBEHHOECTPOECHUEMOIEKYIbIOeH301a. DU3nUeCKnecBONCTBAAPEHOB. XM
MYECKUECBOMCTBA OEH30JIa U €ro rOMOJIOTOB: PEaKIUU 3aMEeIeHHs] B OEH301bHOM
KOJIbLIE
UYTJIEBOI0POIHOMPAAUKAIE,pEAKIIMUIPUCOETNHEHUS,0KUCIICHUETOMOJIOTOBOCH30
na.llpencraBieHne000pUEHTUPYIOIIEMIEHCTBUN3AMECTUTENEHBOCH30JIbHOMKOJIBI]
eHanpUMepeaKUIbHBIXPAIUKaIOB,KapOOKCHIIBHOM, T APOKCUIBHON,aMIHO-
MHUTPOTPYIIIHL,ATOMOBIajJoreHoB.OCOOCHHOCTUXMMUYECKIX CBOMCTB ~ CTHPOJIA.
[Monmumepuzamus ctupona. CrnocoObl MOIY4YEHHUS] HIPUMEHEHHEAPOMAaTHYECKHX
YTJIEBOJIOPOJIOB.

[lpupoaueiii  ra3. IlomytHeie  HedTsHble Ta3pl. Heptsr u €€
npoucxoxaenne. KameHuwityronsumpoaykteieronepepadotku. Crnocoosimepepado



TKUHEDTH:



NeperoHKa,KPeKUHT (TEPMUYECKUN, KaTATUTUYECKU ),pruopMuHT, tupoaus.[Ipoayk
ThITIEpepabOTKHHEDTH, UXTIPUMEHEHUEBITPOMBIITUICHHOCTUHUBOBITY.
['eneTrnyecKasCBA3bMEKIYPATUIHBIMUKIIACCAMUYTIIEBOIOPOIOB.
DNEeKTPOHHOECTPOEHUET ATIOT €HITPOU3BOAHBIXYTIEBOA0PO10B. Peakimnzamen
EHUATAJIOT€HAaHATUAPOKCOTPYIITY, HATPOT YNy, IMaHOTPYIITy,aMAHOrpymmy. [leric
TBUEHAraJ0r€HIPOU3BOAHBIEBOJHOTOMCIIUPTOBOIOPACTBOPA MIEIOYH.
B3aumopericteue JIATAJIOT€HAJIKAHOBC MarHueM 51
uuHKOM.I ToHsATHEOMETAIIITIOOpraHUYECKUXCOENMHEHUAX. ICTI0Ib30BaHMETaTIOT HITP
OU3BOHBIXYTJIEBOAOPOI0BBOBITY, TEXHUKEUTIPUCUHTE3E0PTaHNUECKIXBEIIECTB.
DKCIEpUMEHTATbHBIEMETOABIN3YUCHUSBEIIECTBUUXITPEBPALLICHHUI : U3y UEHHE
buzHIecKux CBOWCTB YIJIEBOJIOPOJIOB (pacTBOPUMOCTH),
Ka4ueCTBEHHBIX PEAKINIYTIIEBOI0POI0BPA3IMUHBIXKIIACCOB(00eCIIBEeUMNBAaHNEOPOMH
OMMIMNOIHOWBO/IBI, paCTBOpAlIEpMAaHT aHATAKAIIN S, B3aUMO/ICICTBUEALIE TUIIEHACAM
MUuagHbIMpacTBOpoMokcuaacepeopa(l)),kauecTBeHHOCOOHAPYKEHUEYTIIEPO,IauBO/
OpOJIaBOPraHUYECKUXBEIIECTBAX,TOTYYCHUEITHIICHAUN3YUYEHUE  €r0  CBOMCTB,
O3HAKOMJICHUE c KOJUICKLIUSIMHA «HedTp» u «YTOIBY,
co0Opa3laMHUILIACTMACC,KaydYyKOBUPE3UHBI,MOIETIMPOBAHUEMOJIEKYITYTIEBOA0POI0
BU raJIOT€HIIPOU3BOAHBIX YTIIEBOIOPOJIOB.
KuciaopoacoaepxammeopranndecknuecoeIMHEHUsI.
[IpenensHbICOAHOATOMHBIECHUPTHL. CTPOCHUEMOJICKYJI( HAIPUMEPEMETAaHOIa
naTanona).l'oMonoruueckuiipsia,oomasdpopmysia,u3oMepus, HOMEHKIATypauKIacc
udukarms. PU3n4eCcKUeCBOMCTBANPEIETLHBIXOJHOATOMHBIXCTUPTOB. BogopoiHbIE
CBSI3UMEXTYMOJIEKYJIaMUCIUPTOB. XUMHUECKUECBOMCTBA: peaKIMN3aMEICHUS], IET
uapaTanuu,0KUCIICHHS, B3aUMOJEH CTBUECOPTaHUYECKUMUNHEOPTAaHUY€CKUMUKHUCIT
otamu.KadecTBeHHasd peakuusi Ha OJHOATOMHBIE CHUPTHI. JleHCTBUE 3TaHOJIA U
MeTaHOJIaHaopraHu3MyesnoBeka. CrocoObInoTyYeHUUITPUMEHEHUE0THOATOMHBIXC
MIAPTOB.
[Ipocteie »dupsl, HOMEHKIATypa U uzoMepusi. OcobeHHOCTH (PU3MYECKUx
UXUMHUYECKUXCBOUCTB.
MHOroaTOMHBIECTIUPTBI—
ATUJICHTIUKOIBUTIIUIEPUH. DU3NUECKUEUXUMUYECKUE CBOMCTBa: peakuuu
3aMEIICHUS, B3aUMOJCHCTBUE C
OpraHUYeCKUMUUHEOPTaHUYECKUMUKHUCIOTaMHU,KaueCTBEHHASPEAKIIMIHAMHOT0aTO
MHbIecTIUpTHIL I [peicTaBieHneoMexaHN3MepeaKIIMHYKIe0UITbHOT03aMeeHHS. [
eficTBUeHaoprann3mMyesioBeka. CrocoObInoNydeHUSIMITPUMEHEHUEMHOT 0aTOMHBIXC
MAPTOB.
®enon.CTpoeHuEeMOJIEKY b, B3aUMHOEBIUSHUETUAPOKCOTPYIITBIMOCH30IbHO
rosiapa.duznueckuecpoiicTBaderosa. OCOOEHHOCTUXUMUYECKUX



cBoiicTB(penona.Kauectsennoiepeakimnaadenon. Tokcnunoctbenona.CrnocoObin
onyyeHusunpuMenenuedenona. @eHoapopmanbIeruIHasCMoIa.

KapOoHwnbHble COENMHEHUS] — aIbJETHABl U KETOHBL. JEKTPOHHOE
CTpPOEHUEKapOOHWIBHOU IpyMIibl. ['oMoJIoTHYeCKHe PSIbI albJETHIOB U KETOHOB,
oOmrasipopmyia,n30MepUIHHOMEHKIATYpa. DU3NUECKUECBONCTBAANBACTUJOBUKET
OHOB. XMMHYECKUECBONCTBAAIBEIHI0BUKETOHOB: pEAKILIUUIIPHCOETUHEHUS.
Oxucinenue aJIbJIETUIOB, Ka4yeCTBEHHbIE peakuuu Ha
anbaerubl. CHoCOOBINOTYyYEHUSIU TPUMEHEHUEATbACTUIOBU KETOHOB.

OnHOOCHOBHBIE — TIpeleNibHbIe  KapOOHOBBIE  KUCIOTHL.  (OcOOEHHOCTH
CTPOCHHUAMOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepust 1 HoMeHkIaTypa. Duzndeckue
CBOMCTBA0AHOOCHOBHBIXIIPEACIbHBIXKAPOOHOBBIXKUCIOT. BOIOpOAHBIECBI3UMEK /T
YMOJIEKYJIJaMi ~ KapOOHOBBIX  KHCJIOT. XUMHUYECKHE CBOMCTBA: KHUCIIOTHBIE
CBOMCTBA, peakuusI3TepuPUKaIIU,PEAKUUCYYaCTUEMYTIIEBOJOPOAHOTOPAIUKATIA.
Oco0eHHOCTHCBONCTBMYPaBbMHOMKUCIOTHL. [ IoHSITHEOTIPON3BOAHBIXKAPOOHOBBIX
KHCJIOT — CJIOXKHBIX aupax. MHuoroo6pa3ue KapOOHOBBIX
KUCI0T.OCcO0EHHOCTHCBONCTBHENPEIEIbHBIXNAPOMATHUECKUXKAPOOHOBBIXKHUCIIOT,
TUKapOOHOBBIX  KHUCIIOT, THMAPOKCHKAapOOHOBBIX  KHCIOT. [lpeacraBurenu
BBICHIMXKapOOHOBBIXKHUCIIOT: CTEAPUHOBAS, TAJIbMUTHHOBAS,0JIENHOBASL, IUHONEBAS, T
UHONEeHO08aAKUCTOTHL. CTIOCOOBITIONYYCHUSUTTPUMEHEHUEKApOOHOBBIXKUCIIOT.

Crnoxubieaupsl.'oMmonornyeckuiipsi,o0uasipopmyiia, I30MEPUIUHOMEHKIA
Typa. PU3HUECKUEMXUMUYECKUECBONCTBA:TUAPOIN3BKUCIOUHILETOYHOMCpEIE.

XKupel. Ctpoenue, puznyeckne U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3
BKUCJION © 1IenoyHo cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEpPKAIIMX
OCTATKUHEMPENEIbHBIX)KUPHBIXKUCIOT.JKUPBIB IPUPO/IE.

MBLIaKaKk ~ CONH  BBICHIMX ~ KAapOOHOBBIX  KHCIOT, HX  MOIOIIEe

nevicreue.O0nasxapakTepucTukayriieBoaoB. KnaccudukausyriieBo10B(MOH

0-,1u-

unoaucaxapuasl). MoHocaxapuabl:II0K03a, PpyKTo3a,ranakrosa,pun0o3a,1e30KCcup
n603a. Pu3znuecKue CBOKMCTBA U HaX0X IeHue B mpupojie. DoTtocuHTe3. XuMHUYeCKue
CBOMCTBa TJIFOKO3BI: peakuuu c y4acTHEM CIIUPTOBBIX U
aJIbJIET M IHONT PYIII, CHUPTOBOCUMOIOYHOKH CII0eOpoxkeHe. [ [puMeHeHHeTTI0K 03B,
e€3HaueHue B KU3HENEATEIbHOCTH Opranu3Ma. J(ucaxapuasl: caxaposa, MajabTo3a
wiakTo3a. BoccranaBnuBarolmue M = HEBOCCTAHABIMBAIOIIME  AMCAXapHUbL.
IM'mppommznucaxapunoB. Haxoxaenue B nmpupoae u npuMenenue. [lommcaxapuasr:
KpaxXMaJI, JIMKOT€HULIEIUTI0103a. CTPOCHMEMAaKPOMOJIEKYJIKpaXMalia, IITMKOT€HANIIE
JUTF0JI03b1. DU3NYECKUECBONCTBAKPAXMAJIAULICIUTIOI03bl. XUMAYECKUECBOMCTBAKPAX
Maja: TuIpoJIu3,KaueCTBeHHAsIpeaKusaCuoA0M. XUMUYECKUECBONCTBA LIEIUTIONIO3bI:
TUAPOJIN3, NOJIyYeHHE 3¢upoB LEJUTIOJIO3bI. [TonsiTue
00HCKYCCTBEHHBIXBOJIOKHAX (BUCKO3a,aI1€TATHBIMIIIENK).



DKCnepruMeHTATbHBIEMETO/IbIN3YYEHUSBEILIECTBUUXITPEBPAIIICHHUI  pACTBOPH
MOCTb Pa3JIMYHBIX CIIUPTOB B BOJIE, B3AUMOICHCTBHE 3TaHOJIA C HATPUEM,OKHUCIICHHE
3TUJIOBOT'O crupra B aJbIerus Ha pacKan€éHHON MEJTHOU
MIPOBOJIOKE,0KUCIICHUEITHIIOBOTOCITUPTAANX POMATOMKAIHSI(BO3MOKHOUCIIONB30Ba
HUEBUJIEOMATEPHUAIIOB),Ka4ECTBEHHbBIEPEAKIITMNHAAIBACT U IbI( CTUPOKCUIOMIUAMM
uncepeopa(l)uruapoxcunommenu(Il)),peaknusriaunepunacruapoxcugommenn(Il),

XUMHYECKUECBOWCTBAPACTBOPAYKCYCHOMKHUCIIOTHI, B3aNMOICHCTBUE pacTBOpa
III0K03bI ¢ ruapokcuaoM meau(Il), B3aumoelicTBUeKpaxMana ¢ HOAOM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMaM «CrupTsl

udenonb,«KapooHoBbieKHUCIOTHL. CI0XKHBICIPUPHD.

A30TcoIepKaleOpranHnYecKuecoeTuHeHusl.

AMHHBI — OpraHMYecKHe TMpOM3BOAHBIC aMMmuaka. Kraccudukamms
aMHUHOB:aTM(aTHUYECKHEeNapOMaTHIECKHE;IEPBUIHBIC, BTOPUUHBICUTPpETUUHBIC. CTP
OCHHUE MOJIEKYI, oomas dbopmyia, A30MEPH, HOMEHKJIaTypa |
(u3nuecknecBoiicTBa. XMMUYECKOE CBOMCTBA AIM(PATHUYECKUX AMUHOB: OCHOBHBIE
CBOWCTBA,IKWJINPOBAHUE,B3aUMOICCTBUETIEPBUYHBIXAMUHOBCA30TUCTOMKHUCIIOTO
11.Conu aJKuIaMMOHHMS.

AHWIMH-TIpeICTaBUTEIbaMUHOBapoMaTruueckoropsiia. CTpoeHUEaHIIMHA.
B3anmHoe BistHEE TPYIIT aTOMOB B MOJIEKYJIe aHUIHHA. OCOOCHHOCTUXUMHUYECKHUX
CBOMCTB
anunuHa.KayecTBeHHbIepeakMUHAaHUINH. CIOCOOBITONYyYEHUSUTIPUMEH CHUCATH
dartnueckuxamuHoB.l loydeHUeaHMITMHANZHUTPOOEH30J1a.

Amunokucnotel. Homenknarypa u uzomepusi. OTAeabHbIC TPEICTABUTENIN O~
AMMHOKHUCJIOT: TJINIIMH, aJJaHUH. PU3NYeCKUECBOMCTBAAMHUHOKHMCIIOT. X MMHUYECKHECB
0MCTBaaMHUHOKHUCIIOTKAaKaM(pOTEPHBIXOPTAaHUYECKUXCOSTUHECHUM, pEaKITUSTIONNKOH
JeHCaINK,00pa30BaHUCTICITH AHOMCBSA3U. bBroorndaeckoe3HaueHIe
aMUHOKHUCIOT.CUHTE3 UTUAPOJIN3 TTENTUIOB.

benkukaknpupoaabienosumepsl.l lepBrudHas, BTOpUUHASUTPETUUHASICTPYKTYP
a0eTKoB. XMMUYECKUECBONCTBAOCIIKOB THPOJIN3,ICHATYpaIlHs, KaueCTBEHHbIEpEaK
MU HAOEIIKH.

DKCNEPUMEHTATBbHBIEMETOABIN3YYCHUSBEIIECTBUUXITPEBPAIEHUN :pPACTBOPEH
ne0eIKOBBBO/IE, JCHATYPAIUI0ETKOBIPUHATPEBAHU U, [IBETHBIEPEAKIIMMHAOCIIKHY, PE
HIEHUEIKCIIEPUMEHTAIbHBIX3aJa4II0TEMaM
«A3oTcoaepxaneoprannueckuecoeIuHeHus»«Pacro3HaBaHueOpraHuuyeCKUXCco
e IUHCHUI.

BbicokomoJieKyIsIpHbIECOETUHEHMS.

OCHOBHBIC  TOHSTUA  XUMHUHA  BBICOKOMOJICKYJISIDHBIX ~ COCAMHEHUI:
MOHOMED,IOJIMMEP,CTPYKTYPHOE3BEHO,CTENEHBIIOJIUMEPU3ALIUN,CPETHAIMOJICKY IS
pHas



Macca.OCHOBHBIEMETOILICUHTE3aBbICOKOMOJIEKYIIS PHBIX COETMHEHU I —
MOJIMMEPU3ALUSAUTIOIUKOHICHCALIHSL.

[TonmumepubieMmaTepuaibl. I InactMacchl(MOIUITUIICH, TOTUTTPOITUIICH, TOJIUBUH
WIXJIOPUI,TIOJIMCTUPOI, TOJIMMETUIIMETAKPUIIAT, TOJTUKAPOOHATHI, TOJIUAITUIICHTEPE
¢ranar).YTunuzanus 1 nepepadoTka IiacTHKa.

DnacToMepbl:HaTypalbHBINKAYyUyK,CHHTEeTHYECKUEKayTyKU(OyTaueHOBBIHM, X
JIOPOTPEHOBBIN, M30MPEHOBBIN ) UICHIIMKOHBI. Pe3uHa.

Bonokna: HarypalibHble (XJIOMOK, IIE€PCTh, MIENK), MCKYCCTBEHHBIC
(BHCKO3a,a11eTaTHOE BOJIOKHO),CHHTETHYCCKHE(KAIPOH U JIaBCaH).

[TonumepricnienuaabHOrOHa3HAYeHUA(Te(DIOH, KEeBIAP, IEKTPOIPOBOISIIINE
MOJIUMEPHI,010pa3IaraeMbICIIOTUMEDHI ).

DKCTepUMEHTATbHBIEMETOIBIN3YYCHUABEIECTBUUXITPEBPAILICHU I : 03HAKOMII
eHue C oOpa3zuamu OPUPOTHBIX u UCKYCCTBEHHBIX BOJIOKOH,
IIaCTMAcCC,KayuyKOB, pelIeHUEIKCIIEpUMEHTAIbHbIX3a1aunioTeMe«Paco3naBanue
TIACTMACCUBOJIOKOHY.

Pacuérnbiezanaun.

HaxoxenneMonexyisipHonhopMyIbIOpTraHHYeCKOTOCOETNHEHUSATIOMACCOBBI
MJIOJISIMAJIEMEHTOB, BXOIAIIIMX BETOCOCTAB,HAX 03KIEHUEMOJICKYIIPHON(OPMYIIBIOP
raHMYEeCKOorocoeuHeHussmoMacce(00bEMyY ) IpOAYKTOBCTOPAHUS,[TIOKOJINYECTBYBEIL
ecTBa(macce,00bEMY )IPOAYKTOBPEAKIIUUN/ ITMUCXOTHBIXBEIIECTB,yCTAHOBJICHUEC
TPYKTYPHON(OPMYIBIOPTaHUYECKOTOBEIIECTBAHA0CHOBEETOXUMUIECKIXCBONCTBU
JIUCOCOOOBITOYYEHUS,0NPEACTICHUET0IUBBIXOJAPOAYKTAPEAKIIUUOTTEOPETUYEC
KHBO3MOKHOTO.

MexnpeaMeTHBIECBS3HU.

Peanuzanusmexnpe IMETHBIX CBA3EUITPUN3YYEHUMOPTaHUYECKOMXUMUUB
10ktacceocyiiecTBIAETCIUEPE3UCIONB30BAHNEKAKOOIINXECTECTBEHHO-
HAyYHBIXTIOHSITHH, TAKUTIOHATHI, IPUHATHIXBOTACIbHBIXITPEIMETAXECTECTBEHHO-
Hay4HOT'O LMKIIA.

OOmme ecTeCTBEHHO-HAY4YHBbIC TOHATUS: SIBJIIEHWE, Hay4HbIA  (axT,
TUI0TE3a, TEOPUS,3aK0H,aHaIN3,CUHTE3, KJIacCUP UKL, HAOI0 e H1E, U3MEPEHUE,D
KCIEPUMEHT,MOEJb,MOJIEITUPOBAHNUE.

duznka:MaTepus,aToM,3J1eKTPOH,IPOTOH, HEUTPOH,MOJIEKYJIa, S HEPT € TUYECKH
HypOBEHb,BEIIECTBO,TEN0,00bEM,arpPEraTHOECOCTOSIHUEBEILIECTBA, PU3NY €CKUEBETU
YU HBIL,eTUHUTIBIN3MEPEHHUS,CKOPOCTh,YHEPT S, Macca.

buonorus:kneTka,opraHnu3m,dKocucTeMa,onocdepa,MeTadbon3M, HacIeICTBE
HHOCTb,aBTOTPO(QHBINN TeTepOTPOPHBINTUII MUTAHUSA,OPOKEHUE,



dorocuHTe3, IbIXaHWE, OENKH, YIJIEBOJABI, JKUPbI, HYKICHHOBBIC
KUCIOTBL,(DEPMEHTHI.
["'eorpadusi:nose3HplencKonaeMble, TOILTUBO.
TexHonorus: mNHUIIEBBIE MPOAYKThl, OCHOBBI PallMOHAIBEHOTO
MUTaHUS,MOIOIIIECPE/ICTBA,
MaTEPUATBIN3UCKYCCTBEHHBIXUCHHTETHUECKUXBOJIOKOH.

11KJIACC

OBIIAANHEOPI' AHUYECKAAXUMMUA

TeopernueckneoCHOBBIXUMHUM.

Atom. CocTaB aTOMHBIX SA€p. XUMHUYECKUM 3JeMeHT. HM30Torkbl.
CTpoeHUEIIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC UHUCIA. DHEPreTHUYECKUE
YPOBHU UIMOAYPOBHU. ATOMHbIe opOutanu. Kiaccupukanus XuMHUUECKUX
2JIEMEHTOB (s-, p-,d-,f-
a1eMeHTHl). PacripeneneHues1eKTpOHOBIIOATOMHBIMOPOU TAIISM. DJICKTPOHHBIE
KOH(UTYpallu¥ aTOMOB 3JIEMEHTOB MEPBOr0O—4eTBEPTOTO MEPHOIOBB OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(UTypauu
HMOHOB.DJIEKTPOOTPUIIATEIIBHOCTD.

[lepuonnueckuii 3akoH u  llepuoamyeckass cucrteMa  XUMHYECKHX
saneMeHTOB/[.MI. MenneneeBa. CBa3b nepruoandeckoro 3akoHa u Ilepumogmueckoit
CHCTEMBIXUMHYECKUXAIJIEMEHTOBCCOBPEMEHHOUTECOPUEHCTPOCHUAATOMOB. 3aKOHOM
€pHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKHUX DJJEMEHTOB U  00pa3yeMmbIxX
MIMUITPOCTBIXUCIIOAKHBIXBEIIECTBIOTPYIIITAMHUIIEPHO1aM. 3HAYCHUETIEPUOIAUECKOTO
3akoHa/l.l1.Menneneena.

XUMMYECKaSICBSI3b. BUIBIXUMUYECKONCBS3U : KOBAJICHTHAS , MOHHAS ,METAJLJINYC
ckasi. MexaHn3Mbl00pa30BaHUSKOBAIIEHTHONCBA3U:00MEHHBIHIOHOPHO-
AKUENTOPHBIA. OJHEPruss W JUIMHA CBA3U. [lOJISIPHOCTH, HAIPaBJIECHHOCTH
MHACBIIIAEMOCTbKOBAJICHTHOKCBA3U. KpaTHbiecBsa3u. Bogopoanascesazs. Mexmonek
YIISIPHBIEB3AUMO/ICICTBUS.

BaneHTHOCThHMBaIEHTHBIEBO3MOKHOCTHATOMOB. CBSI3bJIEKTPOHHOUCTPYKTY]P
Bl  MOJIEKYJl C HMX  TEOMETPUYECKHMM  CTpoeHHeM (Ha  MpuMepe
COCIMHEHUNAIEMEHTOBBTOPOTONIEPHOIA).

[IpencraBienne O KOMIUIEKCHBIX COE€AUMHEHMUSIX. (COCTaB KOMIUJIEKCHOTO
HMOHA:KOMILJIEKCO00Pa30BaTellb, IUTaH/ Ibl. 3HAUCHUECKOMILICKCHBIXCoe TuHeHU . [ToH
SITHEOKOOPAUHAIIMOHHOMXUMHUH.

BemecTBaMoJIeKy I pHOrOMHEMOJIEKYIIPHOTOCTPOEHUS. TUTIBIKpUCTAIIIINYEC
KUXPELIETOK (CTPYKTYP)U CBOMCTBABELIECTB.

[Tonstue o mucnepcHbix cucreMax. MctuHHble pacTBOphl. lIpencraBnenue
OKOJUIOUTHBIXpAacTBOPaxX.CrioCOOBIBBIPAKEHUSIKOHIICHTPALIMMPACTBOPOB:MacCOBast
JOJsl  BEIIeCTBA B  PacTBOpe, MOJIsIpHAs KOHUEHTpauua. HackiuieHHbie
WHEHACHIILIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpuctaiutoruaparsl.



Knaccuduxanus " HOMEHKJIaTypa HEOPraHUYECKHUX BEIIIECTB.
TpuBHUanbHBICHA3BAHUS OTACIBHBIXIIPEICTABUTEICH HEOPTaHUUYECKUXBEIIIECTB.

Knaccupukanuss  XUMHYECKHX ~ peakuuii B HEOPraHUYeCKOM |
OPTraHUYECKOMXMMHH. 3aKOH COXPAHEHHUSI MAacChl BEILECTB; 3aKOH COXPAaHCHUS U
MPEBPANICHISIDHEPTUU  TIPU  XUMHUYECKUX peaknusix. TeruioBbie 3¢ deKTh
XUMHAYECKUX peakuui. TepMOXUMHUYECKUEYPABHEHMUS.

CKOpOCThXUMUYECKOUPEAKITNH,eE€3aBUCMOCTHOTPAZTUIHBIX (PAaKTOPOB.
['omorenHbleureTeporeHHpiepeakimu. Karannusukaraan3aTopsl.

OGpatuMble W  HeoOpaTUMbIE peakIuu. XHUMHYECKOEe paBHOBECHE.
KoncrantaxumudeckoropaBHoBecHs . DaKTOPI, BIUSIONIMCHATIONI0KEHUEXUMUYECK
OTOpPAaBHOBECHS: TEMIIEPATYpa, NaBJICHUE U KOHIICHTPAIIUU BEIIECTB, yYaCTBYIOIIHUX
Bpeakuunu. [ IpuamunJlelllarense.

DnekTpoiuTudeckasaucconnanus. CuiibHbIeuCcI1a0b1eaIeKTPOIUThL. CTeeHb
ucconuannu. CpejaBoJHIXPACTBOPOB: KUCIOTHAS, HEUTpAJIbHAS, IIIETIOYHAS.
Bopoponusii [I0Ka3aTellb (pH) pactBopa. I'moponns COJIEH.
PeaknmnnoHHoroooMeHa.

OkucnurensHo-

BOCCTaHOBUTEIbHbIEpeakINu.CTeneHbOKUCICHUS. OKUCIUTETbUBOCCTAHOBUTEND. I 1
POLIECCHIOKUCIICHUSIMBOCCTAHOBIICHUS . BAXKHENIITMEOKUCIIUTEIMUBOCCTAHOBUTEIIH.
MeromanexkTpoHHOro6ananca. IeKTpoIU3pacTBOPOB U PACILIABOB BEIIECTB.

DKCIEepUMEHTaTbHBIEMETOABIN3YYCHUSBEIIICCTBUUXITPEBPAILICHUIN : pa3I0KeH
METNEPOKCHUIABOJOPOAABIPUCYTCTBUMKATAIN3ATOPA,MOAETUKPUCTATITNYECKUX
PELIETOK, MPOBEJICHUE peakuui HMOHHOT'O oOMeHa,
OTIpEeIeIICHUECPEABIPACTBOPOBCIIOMOIIBIOMHANKATOPOB, N3yUCHUEBIUSHUSIPA3TUYH
BIX(HaKTOPOBHACKOPOCTHXUMHUECKOUPEAKITMUHUIIONO0KEHUEXUMUYECKOTOPABHOBEC
.

Heoprannueckasixummusi.
[TonmoxennenemeramnoBslleproanueckONCUCTEMEXUMAYECKUXAIIEMEHTOB
J.W. MenneneeBa © O0COOCHHOCTH CTPOEHUSI UX aTOMOB. DU3MYECKHUECBOMCTBA
HEMETAJIJIOB. AnoTponusi ~ HEMETaJUIOB (Ha ~ mpumepe  KHUCIOpoJa,

cepsl,pochopanyriaepoa).

Bonopoa.llonydenue,bu3ndecKueMXMMUYECKUECBOMCTBA: peaKIIMUCMETalIIa
MUHUHEMETaJIaM1,BOCCTaHOBUTENbHBIECBOMCTBA. I apuibl. TOIITMBHBIEAIEMEHTHI.

lamorensl. Haxoxmenue B TpHUpojE, CHOCOOBITONyYeHUs, (HU3NIECKUE
UXUMHUYECKUE CBOMCTBA. ["a;moreHoBOOPOIBI. Baxneiimmue
KHCJIOPOJICOICPKAIMECOSTUHEHUS TAIOTeHOB. JlabopaTopHbIe U MTPOMBIIIIIICHHBIC
CIocoObl MoydeHusTaIoreHoB. [ [puMeHeHnerajioreHoBM UXCOeTMHEHUH.



Kucnopon,030H.JJabopaTopHbIenTTPOMBIIIIEHHBIECITOCOOBITIONYYEHUSIKUCIIOP
ona. dusnyeckue W XMMHYECKHE CBOWCTBA W NPHUMEHEHHE KHUCIOPOJa
1030Ha. OKCHIBIMTIIEPOKCHIBI.

Cepa.HaxoxxneHueBnpupo/ie,crioco0bInoayyeHus, PU3ndecKuenx uMnYecKuec
BoiicTBa.CepoBoaopo,cynbPpuasl. Okcuacepoi(1V),oxcuncepsi(VI).Cepaucrasuce
PHASKUCIOTHIMUXCONTU.OCOOEHHOCTUCBOMCTBCEpHOM KUCIOTHI. I [pMenenneceps! u
€€COeIMHEHN.

Azot.HaxoxieHueBmnpupoie,cnocoobnonydyeHust, pu3snuecKuenXx uMHIeCKre
CBOMCTBA. AMMUAK, HUTpUAbl. OKCUAbI a30Ta. A30TUCTAsI U A30THASIKUCIIOTHI U UX
comd. OcCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [lpuMeHeHue azoram ero
COETMHEHHI. A30THBICYA00PEHUS.

®docdop.HaxoxaeHneBpupoie,crnocoObInoydeHus, PU3nuecKuenX uMHIECK
uecsoiictBa. ®ochuasiudochun.Oxcuapipocdopa,bochopraskucioraneéconu.lIp
umenenuedochopaunerocoenunennit. DochopusieyaoOpeHus.

VYrnepoa,HaxoxaeHueBIpupoe. AioTpornHbieMoaupukannu. @usndyeckuen
XUMUYECKNECBONCTBAMPOCTHIXBEILECTB,00pa30BaHHBIXYTIEPOIOM. Oxkcun
yriepona(ll), OKCHU]T yraepoaa(lV), yToJibHast KHUCJIOTa u
e€coii. AKTUBUPOBAHHBINYTOJIb,a1copO1ius. Dyruiepensl,rpad eH, yriaepoIHbIeHaHO
TpyOku. IlpuMeHeHHe MpOoCThIX BEIIECTB, OOPA30BaHHBIX YIJIEPOAOM, U
€roCOCINHEHUM.

Kpemunii. HaxoxxnenneBnprpoae,crnocoobnonydeHus, pu3naecCKuenX utMu4ec
kuecBoiicTBa.Oxcunkpemuusi(1V),kpeMuueBaskucinoTa,cuiukarsl.l [pumenenuekpe
MHUSHET0COeIMHEHM . CTEKII0,eT0M0yYeHUE, BUABICTEKIIA.

[Tomoxenne MerawioB B lleppoamyeckol  cucreMe  XHMHYECKUX
a1eMeHTOB.OCOOCHHOCTUCTPOCHHAICKTPOHHBIX000I0UeKaTOMOBMETAIIIIOB. Q01!
edusnueckuecBoricTBaMeTaioB. [ [puMeHeHnEeMeTaIOBBObITYyUTEXHUKE. CIIIaBbl
METAJLJIOB.

DAeKTPOXUMHUYECKUNUPSAHANIPSKeHUIMETa1oB. O01ecocoObINOayYeHUS
METAJIOB: TUAPOMETAILTYPIHs,
NUpOMETAJLUTYprusi,anekrpomeraiutyprus.l lonarueoxkoppoznnme

Ta10B.CocoObI3alIUTHIOTKOPPO3HUH.

O6masxapakTepucTuKkaMmeTamuioBl A-
rpynnbil leproInuecKONCUCTEMBIXUMAYECKUXAIIEMEHTOB. HaTpulinkanuii: moaydes
ue,pu3nYeCcKuenXUMUYECKUECBONCTBA, IPUMEHEHUETIPOCTHIXBEIIECTBUMXCOEIUHE
HUM.

O6masxapakrepuctukameTaioBlIA-
rpynnbil leprnoanuecKkONCUCTEMBIXUMUYECKUXDIIEMEHTOB. MarHMMMKaJIb LU : TIOJTYY
eHue,pu3nYeCKuENXMMIUYECKMECBONCTBA, TIPUMEHEHUETTPOCTHIXBEIIECTBUUXCOETU
HeHUN.JKECTKOCTEBOIBIN CTIOCOOBICEYCTPAHECHHUS.



AmoMUHMI:  modydeHue, (GU3MYECKME UM XMMUYECKHE  CBOMCTBA,
MIPUMEHEHUETTPOCTOTOBEIIECTBANETOCOeTUHEHNH . AM(OTEPHBIECBONCTBAOKCUAANT
MJIPOKCHJIA aJTFOMUHUS, TUAPOKCOKOMIUIEKCHI AIIFOMUHMS.

Ob6masxapakrepucTukameTaioBnoooyHsixmnoarpymnm(b-
rpynn)lleproaguyeckoil CUCTEMBIXMUMUYECKUXAIEMEHTOB.

du3nyecKkue U XMMHYECKHE CBOMCTBA XpOMa U €ro coequHeHHil. OKCHUIbI
uruapokcuapixpoma(ll),xpoma(Ill)uxpoma(VI). XpoMaTelu IMXpOMaThL, UXOKUCITUT
enpHble cBOoMcTBA. IlomyyeHrne u mpuMeHeHnexpoma.

POU3N4YECKNENXUMUYECKHECBONCTBAMAPTaHI[anerocoeInHeHni. Baxxnenmmec
oenunenuamapranna(ll),mapranna(IV),mapranmna( V) umapranna( VII).Ilepmanran
aTKAJINS,ETOOKUCIIUTENbHBIE CBOMCTBA.

Pu3nyeckue U XMMHUYECKME CBOMCTBA JKEJI€3a U €ro  COCAUHEHHM.
Oxcunpl,runpokcuasivconmkenesa(ll)mwkenesza(Ill). [Tonyuyennennpumenennexene
3aM €rocIUIaBoB.

OU3NYECKUEe U XUMUYECKHNE CBOMCTBA MeIM W €€ coeauHeHui. [lomydyeHune
UIIPUMEHEHUEMEINH €ECOETMHEHU.

[{uHK:oNTy4eHue,pu3ndeCKUeNXUMHUIEeCKIECBOCTBA. AM(DOTEpHBIECBOMCTBA
OKCHJIa U TUAPOKCUIA 1005031 TUIPOKCOKOMILIIEKCHI MHKA.
[IprMeHEHNEIMHKANETOCOEAUHEHNN.

DKCIEpUMEHTAIBHBIEMETOABIN3YYECHUABEILIECTBUNXITPEBPALLICHAN : U3y YEHUEO
Opa3lioBHEMETAIOB, ropeHuecepsl,hocdopa,xene3a,MarHusiBKUCIOPOIe, U3yYeHUE
KOJUIEKIMU«MeTaIbIMCILIaBbI», B3aUMOAEH CTBUEIIETIOYHBIX U
IEJI0YHO3EMEIBHBIX METAIIJIOB c BOJIOM (BO3MOXHO
MCII0JIb30BaHUEBHIEOMATEPUAIIOB), B3aUMOCICTBUE LIMHKA H)KEJIE3a C PACTBOPAMHU
KHUCJIOT MIIENOYEH, KAYECTBEHHBIE PEAKINA HA HEOPraHWYECKUE aHUOHBI, KaTHOH
BOJOPOJaNKaTUOHBIMETAIIIOB,B3aMMO/I€ICTBUET UIPOKCHIOBATFOMUHHSIMIIMHKACDA
CTBOPaMHUKHUCIIOTUIIEIOYEN, pEIEHUEIKCIIEPUMEHTAIIBHBIX33/1a4II0TEMaM
«I"anorensi»,«Cepauneécoe TMHEHUS»,«A30TU(DOCHOPUNXCOSTUHEHUS Y,
«MeTambIrIaBHBIXIIOATPY I, « MeTaTBITOOOYHBIX TOATPYIIID).

XUMHUAUKU3HD.

Ponpr xumMum B oOecreueHMHM YCTOWYMBOTO pa3BUTHSA YEJIOBEUECTBA.
[ToHsATHEOHAYYHBIXMETOAAXTIO3HAHUSIMMETO0JIOrMMHAayYHOronccinenoBanus. Hay
YHBIE MPUHLIUTBI OpraHu3aluu XUMHYECKOTO IIPOU3BOJICTBA.
[TpombIIIICHHBIECTIOCOOB!  TMOTYYEHUs BaXXHEHIIMX BEHIECTB (HA TpUMeEpe
IPOU3BOJICTBA AMMMAKA,CEPHONU KUCIOTHI, METaHOJa). [IpoMbIlIIeHHbIE CIOCOOBI
NOJTYYEHUS METAJIJIOB
HCIUIaBOB. XMMUYECKOE3arPA3HEHUEOKPY KA IIEHCPEABIMErONIOCHEACTBUA. POsIbX 1
MU BOOECTIEYEHUH SHEPTETUUECKON OE€30MaCHOCTH.

XumusnsaopoBbeuenoBeka.JlekapcTsennbiecpeacTBa. [ [paBunancnonbs3oBanu
SITIEKapPCTBEHHBIXITpENapaToB. POIbXUMUMBPa3BUTUUME IUIIUHBI.



XYMHSI TIUIIM: OCHOBHBbIE KOMIIOHEHTHI, MUIIEBbIE N00aBKHU. Poib xumuu
BOOECTICYCHUH MHIIEBONOE30TaCHOCTH.

Kocmernueckuennapdromepusiecpenctsa.borropasxumus.[IpaBunadesonacH
OTOMCIOJIb30BaHUSTIPENaPATOBOBI TOBOMXUMUUBIIOBCETHEBHOMKU3HH.

Xumusg B CTPOUTENBCTBE: BAXKHEUIINE CTPOUTENIbHBIE  MaTEpPHUAIIbI
(1ieMeHT,0eTOoH).

Xumusg B CEIbCKOM  Xo3siicTBe. OpraHudeckue ¢ MUHEpaJIbHBIC

ynoopenus. CoBpeMeHHBIEKOHCTPYKITMOHHBIEMaTEePHaIbl, KPACKH,CTEKIIO, Kepa

MUKA.

MarepuaneisianekTpoHuku. HaHOTEXHOTOTHH.

Pacuérnriesamayn.

Pacuérel: Maccel BemecTBa WIM  00bEMa Ta30B [0 W3BECTHOMY
KOJIMYECTBYBEIIECTBA,MACCEMITNO0BEMYOTHOTON3YYACTBYIOIIMXBPEAKITUUBEIIIECTB
,Macchl(00bEMA,KOJTMYECTBABEILIECTBA )[IPOTYKTOBPEAKIINH,ECITNOTHON3BEIIIECTBUM
€eTIPUMECH, MaCChI(00BEMA,KOTMYECTBABEIIIECTBA)IPOYKTaPEaAKIINU,ECITHOTHON3
BEIIECTBAAHOBBUICPACTBOPACONPEACTEHHONMACCOBON0IENPACTBOPEHHOTOBEIIIEC
TBa,MaCCOBONJOJIMUMOJISIPHOUKOHIIEHTPAIIUUBEIECTBABPACTBOPE,JOJIUBBIXOAAIIPO
IYKTapeaKUUOTTEOPETUIECKH BO3MOMKHOTO.

MexnpeIMETHBIECBSI3H.
PeanuzanusmexnpeIMETHBIXCBA3EMIPUN3YyYEHUNOOIIENMHEOPTaHUY €CKOM
xumMud B 11  Kiacce OCyIIECTBISETCS 4Yepe3 HCIOJb30BAHUE KaKOOIIUX
€CTeCTBEHHO-HAyYHBIX  TOHSTHUH, TaKk U  TOHATUM,  TPUHATBIX B

OTEJIbHBIXITPEAMETAXECTECTBEHHO-HAYYHOT OIIUKIIA.

OOmme ecTeCTBEHHO-HAY4YHBbIC TOHATUS: SBJIEHWE, HAy4HbId  (akT,
TUIIOTE3a,T€OpUs, 3aKOH, aHaJIW3, CHUHTE3, KIacCUpUKaIUs, TEePUOAUYHOCTD,
HaOJII0ICHUE, N3MEPEHHE,IKCTIEPUMEHT,MO/1€J1h,MOICIUPOBAHHUE.

®dusuka:MaTepus, MUKPOMUP,MaKPOMHUP,aTOM,dJIEKTPOH,TPOTOH,HEUTPOH,
WOH, U30TOIIbI, PaauOaKTUBHOCTb, MoOJIEKya, AHEPreTUUECKUIA
YPOBEHb,BEIIECTBO,TEN0,00bEM,arperaTHOECOCTOSHUEBEIIECTBA, U I€aNTbHBIITA3, U
3UYECKUEBEIUYNHBI, €TMHUILIN3MEPEHUS,CKOPOCTh, Y HEPT s, Macca.

buonorus:kneTka,opraausm,3KocucreMa,onochepa,MmeTadoIm3mM,MaKpo-1
MUKpPOIJIEMEHTBI,  OCNKH,  KUPBI, YIJICBOJBI, HYKJIEHHOBBIE  KHCJIOTHI,
(bepMEeHTBI,FOPMOHBI, KPYTOBOPOTBEIIECTBUIIOTOK SHEPTUU BIKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOpHBIE TMOPOJABI, TOJIE3HBIC HCKOMAEMBbIE,
TOIJIMBO,PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIILICHHOCTb, METaJLTyprus,
CTpPOUTENbHbIEMATEPUAIbl, CEIbCKOXO34MCTBEHHOE MPOW3BOJACTBO, IMHUILEBAs
MIPOMBIITUIEHHOCTD,(DapMarieBTHUECKas TPOMBIITUIEHHOCTh, TPOU3BOACTBOKOCMETHY
€CKHX



InpemnaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCPHATIOB,
SJICKTPOHHAATIPOMBIIIJIICHHOCTH, HAHOTCXHOJIOI'H.



IINTAHUPYEMBIEPE3VYJIbTATBIOCBOEHUAIIPOI'PAMMBIIIOXNMHWNHA
YIJIYBJIEHHOM YPOBHECPE/HEI'OOBIIEI'OOBPA3OBAHU A

JIMYHOCTHBIEPE3YJIBTATHBI

BcooTBeTcTBUHCCUCTEMHO-
NEATEIbHOCTHBIMIIOIXO0IOMBCTPYKTYPEIIMYHOCTHBIXPE3YIbTATOBOCBOCHUSIIPEAME
Ta«XUMUS»HAYPOBHECPEAHET000111er000pa30BaHUSBbIACIICHBICIIE Y IOIUECOCTABI
SIOUIME: 0CO3HAHNE00YUAIOIIMMUCIPOCCUNCKONTPAKTAHCKONUIEHTUYHOCTH ;TOTOB
HOCTBKCAMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOONPEACIICHUIO;, HAJIU4YWe
MOTHUBALINU
KOOYUYEHHI0;TOTOBHOCTHHCTIOCOOHOCTHOOYUAIOIIIUXCAPYKOBOICTBOBATHCIIPUHSITHI
MUBOOIIIECTBEIIPABUIIAMUMHOPMAaMUIIOBEACHUS ; HUTMUUETIPABOCO3HAHMSI,
3KOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTH CTaBUTh eJn u
CTPOUTHKU3HCHHBICTUIAHBI.

JIM4HOCTHBIEPE3YIbTaTEIOCBOCHUSIIIPEIMETAC X UMUSHOTPAKAIOTCPOPMUPOBA
HHOCTBOIIBITAIIO3HABATEIbHOMUTIPAKTUYECKONIEATETHHOCTUOOYYAIOIIIUXCS
BIIPOIIECCE peaTn3aluuo0pa3oBaTEIbHONIEATEILHOCTH.

JIngyHOCTHBIEPE3YIHTATHIOCBOCHUSTIPEIMETAK X UMUSI»OTPaKatOTC(HopMUpoBa
HHOCTBOIIBITAII03HABATEIbHOMUIPAKTUYECKON AEATETLHOCTUOOYUatOIITUX CST B
npoliecce peanns3auu o0pa3oBaTeIbHON 1eATeTbHOCTH, B TOMUYHUCIIEB YaCTH:

1) rpaKIaHCKOTOBOCTIMTAHUS

OCO3HaHUS  OOYyYaloOlMMUCS  CBOMX  KOHCTUTYIIMOHHBIX  TIpaB U
00s13aHHOCTEH, YBOXKCHUSAK3AKOHYH TPABOTIOPSIIIKY;

pEeACTaBICHUSIOCOINAIBHBIXHOPMaXUITPAaBUIIAXMEKIMYHOCTHBIXOTHOILICHH
B KOJIJIEKTUBE;

TOTOBHOCTHKCOBMECTHOWTBOPYECKONIEITENLHOCTUIIPUCO3TaHUNYYCOHBIX
IPOEKTOB, peleHun y4eOHBIX u MO3HABATEIbHBIX 3a1ad,
BBITTOJTHEHUNXUMHUUECKUXIKCIIEPUMEHTOB;

CIIOCOOHOCTUIIOHUMATHUIIPUHUMATHMOTHUBBI, HAMEPEHUS,JIOTUKYHAPTYMEHTHI
JIPYTUXIIPUAHATIN3E PA3TUIHBIXBUIOBYYCOHONICATENHHOCTH;

2) NaTPUOTHYECKOTOBOCTIUTAHMS

LIEHHOCTHOTOOTHOLLICHUSIKUCTOPUYECKOMYHHAYYHOMYHACIIEIUI00TEUECTBEHH
OMXVMUH;

YBaKCHUSKITPOIIECCYTBOPUYECTBABOOIACTUTCOPUUUTTIPAKTUYECKOT OTTPUIIOKEH
USXUMUU,0CO3HAHUATOT0,4TOJaHHBICHAYKUECThPE3YIbTAT TN TEIbHBIXHAOI0ICH U
1, KpOMOTIMBBIXIKCIIEPUMEHTATBHBIXITIOUCKOB,TOCTOSSHHOTOTPYAayY€HBIXUTTPAKTH
KOB;



MHTEPECANNO3HaBATEIbHBIXMOTHBOBBIIOIYYEHUUUIIOCTIEAYIOIIEMAHAIIN3E
nH(OpMAITUHU O TTEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON 0TEUECTBEHHOUXUMUMU;

3) TyXOBHO-HPABCTBEHHOTOBOCITUTAHUSI:

HPaBCTBEHHOTIOCO3HAHUSI,3TUYECKOTOITOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSMU, U
OpUHUMATh  OCO3HAHHBIE  PEUIEHUs,  OPUEHTUPYACh  HAa  MOpaJbHO-
HPaBCTBEHHBICHOPMBI UIIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHE U TIOCTYNKH CBOUX TOBAPHIICH
CHO3UIIMHA HPABCTBEHHBIX UM TMPABOBBIX HOPM M € Y4E€TOM OCO3HAHMS
MOCJIE/ICTBUMIIOCTYTIKOB,;

4) popMHUPOBAHUSIKYJIbTYPHI3IOPOBbSI:

MOHUMAaHUSALIEHHOCTEN310pOBOrorn0€30MacHOroo0pa3axu3Hu,He00X0AUMOCT
u OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY buznueckomy
UIICUXUYECKOMY3I0OPOBBIO;

co0JII01CHUATIPAaBUII0E30I1aCHOT000PAICHUSICBEIIECTBAMUBOBITY, [IOBCETHEB
HOM KU3HH,B TPYJIOBOU NEATEIBHOCTH;

MOHUMAaHUSIEHHOCTUIIPABIIMHIUBUTYATbHOTOMKOJUIEKTUBHOT00€3011aCHOTO
MOBEACHUSBCUTYAIUSX, YTPOKAIOIIUX3TOPOBBIOMKU3HUITIOCH;

OCO3HAHUS  TIOCIEJACTBUA W HENPUSATUS  BPEOHBIX  MPHUBBIUEK
(ynoTtpeOaeHusaIKOr 015, HAPKOTUKOB, KYPEHHUS )

5) Tpy10BOT0 BOCIIUTAHHUSI:

KOMMYHUKATUBHOMKOMIIETEHTHOCTUBYYEOHO-
UCCJIeI0BATEILCKOUIEATETbHOCTH,0011I€CTBEHHOTIOIE3HOM, TROPUECKOUUIPYTUXBU
JaxXJ1eITeIbHOCTH;

YCTaHOBKMHAAKTUBHOCYUACTHEBPCIICHUUTTPAKTHYECKUX3a/1auCOITHAThHOWHA
MPABJICHHOCTH (BPaMKaXCBOETO KIIacca,lKOJbI);

MHTEpECa K MPAKTUYECKOMY H3yUYEHUIO Mpodeccuil pazIuyHOro pojaa, B
TOMYHCIIC HAOCHOBETIPUMEHEHUS MPEIMETHBIX3HAHUHN 110 XUMUU;

yBaXEHUST K  Tpydy, JIIOASM TpyAa W pe3ylbTraraM  TPYIOBOM

NEeATETbHOCTH;TOTOBHOCTUKOCO3HAHHOMYBBIOOPYMHAMBUAYATLHONTPACKTOP

17071
oOpazoBanus,OyayIenpodeccunmpeann3anurucoOCTBEHHBIX)KU3HEHHBIXIIIAHOB C
y4€TOM  JIMYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XWMHH, HHTEPECOB
UIIOTPeOHOCTEH 00IIIeCTRa;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:

HKOJIOTHUYECKHUIIETECO00pa3HOTOOTHOMICHUSKITPUPOACKAKACTOUHUKYCYIIIECTBO
BaHUSKM3HUHA3EeMIIC,

MMOHUMAHUATIO0ATHHOTO

XapaKTEPadKOJIOTUUECKUXITPOOITIEM, BIUSHUSIIKOH
OMHYECKUXTIPOIIECCOBHACOCTOSHUETTPUPOTHONMCOITMATHBHONCPEIBI,



OCO3HAaHUSTHEOOXOIUMOCTUHUCTIONB30BAHUSIOCTIKCHUM X UMU NI PEIIIEHHUSIBO
MPOCOBPALMOHAIIBHOTO MTPUPOAOTIOIB30BAHHS;

AKTUBHOTOHETIPUATHUAACUCTBUN, IPUHOCAIINXBPEAOKPYKAIOIIECUTTPUPOTHONUC
pene,yMeHUSIPOrHO3UPOBAThHEOIArONPUATHBICIKOJIOTHUECKUETIOCIICICTBHS
MPEANPUHUMAEMBIXICUCTBUN U ITPENOTBPAIIATHUX;

HallMYus  Pa3BUTOTO  DSKOJOTMYECKOTO  MBIIUIEHUS,  AKOJOTHYECKOMN
KYJBTYPbL,OMBITAAEATEIbHOCTUIKOJIOTHYECKOMHANPABICHHOCTH,yMEHUSPYKOBOJICT
BOBAThHCS MU B MO3HaBaTEIbLHOM, KOMMYHUKATUBHOM "
COITMAJILHOUTIPAKTHKE,CTIOCOOHOCTUNYMEHHUSIAKTUBHOIIPOTUBOCTOSATHUICOJIOTUUXE
ModoOuu;

7) HEHHOCTUHAYYHOTOMO3HAHHSA:

MUPOBO33PEHNS,COOTBETCTBYIOIIETOCOBPEMEHHOMYYPOBHIOPA3BUTUSIHAYKH
MOOIIIECTBEHHOMN MTPAKTHKH,

MOHUMAaHHACTICHIU(PUKIXUMUUKAKHAYKH,0CO3HAHUASEPOIUB(HOPMUPOBAHUUD
AlMOHAJTbHOTOHAYYHOTOMBIIUICHUS,CO3JaHUUIIEIIOCTHOTONTPECTABICHUS 00
OKpYyXamlieM MHpPE  KaKk O €IUHCTBE  MNPUPOABI U  YEJIOBEKAa,
BIIO3HAHUUITPUPOTHBIX3aKOHOMEPHOCTEHHUPEIIIEHUUTIPOOIEMCOXPAHCHUSTIPUPOTH
OT0 paBHOBECHS,

yOeK IEHHOCTUBOCOOOM3HAUNMOCTUXUMUHUISICOBPEMEHHOMITMBUITA3AIIUH : BE
€ryMaHuCTUYECKOMHANIPaBIEHHOCTUMBAXKHONPOJIMBCO3JaHUUHOBOMOA3bIMaTEpral
BHONKYJIBTYPBI,BPEIICHUUTIIO0ATbHBIXIIPOOIEMYCTONIMBOTOPA3BUTUSYCIIOBEUECT
Ba—ChIPbEBON,PHEPICTUICCKOM, MUIIIEBOM ¥  DKOJOTHYECKOM O€30macHOCTH, B
Pa3BUTUM MEIUIIMHBI, 00CCIICYCHUNYCIOBUIN YCIICITHOTO TPyAda W SKOJOTHYECKU
KOM(pOPTHOM JKM3HU KaXKA0TO WICHA0OIIECTBA;

€CTEeCTBEHHO-HAyUYHOUTPAMOTHOCTHU : MIOHUMAaHUSCYIITHOCTUMETOIOBIIO3HAHUS,
HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIb30BATHIIOIYyYaeMbIe
3HAHUA JJIsl aHAIU3a U OOBbSICHEHUSI SIBJICHUN OKPY>KAIOIEeTr0 MUpPa UPOUCXOASMIINX
B HEM  U3MEHGHMH, YMEHHS  JeJaTh  OOOCHOBaHHBIC  3aKIIFOUCHUS
HAOCHOBCHAYYHBIX ()aKTOBUUMEIONTUX CSTaHHBIX CIIESTBIOTIONYYCHHUSIOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTUCAMOCTOSI TETbHOUCIIOIB30BaThXUMUUECKUE3HAHUS IISIPEILICHUS
pOOJIEMB PEATbHBIXKU3HEHHBIXCUTYAITUSX;

WHTEPECAKIO3HAHUIO,CCIICI0BATEIbCKONUICSITETbHOCTH;

TOTOBHOCTHUHUCIIOCOOHOCTHUKHETIPEPHIBHOMYOOPA30BaHUIOMCAMOOOPa30BaHUIO
,KaKTUBHOMYTIOJTy4YE€HUIOHOBBIX3HAHUHUTTOXUMHUHUBCOOTBETCTBUU
CKU3HCHHBIMUIIOTPEOHOCTAMU;

WHTEepeca K  OCOOGHHOCTSM  TpyJa B pasIWyHbIX  cepax
PO eCCUOHATTLHOUACATENHHOCTH.



METAINIPEAMETHBIEPE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl 10 XUMHUHM Ha
YPOBHECPETHETO O0IIET000Pa30BAHNUABKIIOYAOT:

3HAYUMBIETSIPOPMHUPOBAHUSIMHUPOBO33PEHUI00 yIAIOIIUX CIMEK TUCITUTUINHA
pHBIE (MEXIpEeIMETHBIE) oOlIeHayYHbIC IIOHSATHS,
OTpaKAIIINELET0CTHOCTbHAYYHONKAP THHBIMUpanCIIe U (PUKYMETOJOBIO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, JHEPIrus,
SBIIEHUE,IPOIIECC, CUCTEMA, HAYUHBIN (PaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH,TEOPHs], UCCIIEIOBAHUE,HAOIIOICHHE, U3MEPEHHE,IKCIIEPUMEHTHIPYTHE);

YHUBEpCAJIbHBIC y4eOHbIe JEHCTBUS (mo3HaBaTeIbHbBIE,
KOMMYHUKaTHBHBIE,PETYISTUBHBIE),00ecieunBatonepOpMUpoBaHUEPYHKIIMOHAT
BPHOWTPAMOTHOCTHU U COLMATIbHON KOMIETEHLIUN 00yUYaroInXcs;

CIIOCOOHOCTH 00yYaromMXcs HCIIOJIb30BaTh

OCBOEHHBIEMEXAUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE

3HaHHWA M YHHUBEpPCAIbHbIC Y4e€OHBICECHCTBUSABIIO3HABATEIBHON M COLMAIBHON
IPAKTHKE.

MeTtanpeameTHbIEpE3yIbTaTblOTPAKAIOTOBIIAACHUEYHUBEPCATbHBIMUYUE€OHBI
MUIIO03HAaBaTEIbHBIMU,KOMMYHUKAaTUBHBIMUUPETYISITHBHBIMUICHCTBUSIMH.

Ilo3HaBaTe/ibHbIEYyHUBEPCAJIbHbICYUeOHbIe1eiCTBUS

1) 6a3oBbIeJIOTHYECKHEeHCTBHA:

CaMOCTOSATENbHO(POPMYITMPOBATEUAKTYTU3UPOBATHIIPOOTIEMY, paCCMAaTPUBAT
bEEBCECTOPOHHE;

ONPEAECTATHUEINACIATENBHOCTH,3a/1aBasAIapaMETPbIMKPUTEPUUNX TOCTHKEHUS
,COOTHOCUTBPE3YJIbTATHIICITEIbHOCTUCIIOCTABIECHHBIMULICIISIMU;

VCII0JIB30BATHIIPUOCBOCHUU3HAHUUTIPUEMBLIIOTUYECKOTOMBIILIJICHHUS : BBIICIISIT
b XapaKTepHbIe MIPU3HAKU MTOHATUI 51 YCTaHaBJIUBATh 170:¢
B3aUMOCBSI3b,UCII0JIb30BaTh ~ COOTBETCTBYIOIIME TMOHSATHS  JJIsI  OOBSACHEHUS
OT/ICJIbHBIX (DAKTOB USABJICHUN;

BBIOMPATHOCHOBAHUSUKPUTEPUUISIKIACCU(DUKAITMUBEIICCTBUXUMUYECKUXPE
aKIMH;

YCTaHABJIMBATbIIPUYUHHO-
CJIEJICTBEHHBICCBA3UMEKTYN3YUaCMbIMUSBIICHUSIMH;

CTPOUTBJIOTUYECKUEPACCYKICHUS(MHIYKTUBHBIC, 1€ TYKTUBHbIC,[T0AHAJIOTHUH ),
BBISIBJISITh3aKOHOMEPHOCTHUIIPOTUBOPEUHBPACCMATPUBAEMBIXIBIICHUSX,,(pOpPMYJITH
POBaTHBBIBOBIN 3AKIIOUCHUS;

IIPUMEHATL B IPOLECCE  IMO3HAHMS  HUCHOJIb3yEMbIE B XUMHH
CHUMBOJINYECKHE(3HAKOBBIE) MO/IEJIH, peoOpa3oBLIBAThH MO/IEJIbHBIE
MPEICTABICHUS —
XUMUYECKUHU3HAK(CUMBOI )3JIEMEHTa, XUMUYeCKasihopmyJia, ypaBHEHUEX UMUYECKOM



peakuuu—TpUpEIICHUNYYEOHBIXTI03HABATEIbHBIX UIIPAKTUYECKUX3a4a4, IPUMEHSATh
Ha3BaHHBIC MO/IEJIbHBIE IIPEICTABIICHHUS TUIS BBISIBJICHUS
XapaKTEPHBIXIIPU3HAKOBU3y4aE€MbIXBEIIECTBUXUMUUECKUXPEAKIU.

2) 6a30BbIenCCIIe0BATEIbCKHENEHiCTBHSA:

BJIAJIETh OCHOBaMH METOJIOB Hay4YHOI'O HO3HAHMS BELIECTB
UXUMUYECKUXPEAKIINN;

GopMynupoBaTh  LEIM M 33Jauyd  MCCIEJOBAHMs,  HCIOJIb30BaTh
[IOCTaBJICHHBIEUCAMOCTOSATEIIBHOC(HOPMYINPOBAHHBIEBOIIPOCHIBKAUECTBEUHCTPYME
HTallO3HaHWA M OCHOBBI Uil (OPMHUPOBAHMSA THUIIOTE3bl IO TMPOBEPKE
MPaBUIIbHOCTUBBICKA3bIBAEMBIXCYKICHUH;

BJIaJI€ThHABBIKAMHCAMOCTOSATEIbHOT OTUIAHUPOBAHUAUIIPOBEACHUSYYEHUUECK
1754 DKCIIEPUMEHTOB, COBEPILIECHCTBOBATH yMEHUS HaOJI0aTh 3a
XOJIOMITPOIIECCA,CAMOCTOSTEIbHOIPOTHO3UPOBATHETOPE3YIbTAT,(HOPMYIUPOBATHO
000mIeHnsT U BBIBOABI  OTHOCUTENBHO  JOCTOBEPHOCTH  PE3YJIbTaTOB
HCCJIEI0BAHMS,COCTABIATHOOOCHOBAHHBIN OTUETO MPOJEIAHHON padoTe;

MpUOOPETATHONBITYYEHHYECKONHUCCIIEN0BATEIbCKOMUIPOEKTHOMAEATENBHOCT
U,IIPOSIBISITHCIIOCOOHOCTBUTOTOBHOCTHKCAMOCTOS TEIbBHOMYTIOMCKYMETOJOBPELIEH
UANIPAKTUYECKUX3a/1a4, TPUMEHEHUIOPA3INYHBIXMETOIOBIIO3HAHMS.

3) padoracundopmanueii:

OpPUEHTHUPOBATHCABPAZINYHBIXUCTOUHUKAXUH(POPpMALIMU(HAYYHO-
MONYJISIPHASIIUTEPATY PAXUMHUECKOTOCOIEPKAHMS, CIIPABOYHBIETIOCOO U, pECYPCHI
WuTepHera), aHaJIM3UpOBaTh  MHQOpPMAIMIO  pPA3JIMYHBIX  BUAOB U
(opMIpecTaBICHUS, KPUTHIECKHOLIEHUBATHEEJ0CTOBEPHOCTHMHETIPOTHBOPEUYNBO
CTb;

(opMynIMpOBaTH 3alpPOChl U MPUMEHSTHh PA3TUYHBIE METOAbI NMPHU TOUCKE
noToopenHpopMaIum,Heo0X0IUMOUIIIBBINOTHEHUyY€OHbIX3a/1a40NpeAeIEHHOT
OTHIIA;

IPUOOPETATHOIIBITUCTIONB30BAHUSUH(DOPMAITHOHHO-
KOMMYHUKATHBHBIXTEXHOJOTUH NPA3IUYHBIXIOMCKOBBIXCHCTEM;

CaMOCTOSTENIbHOBBIOMPATHONI TUMATIbHYIO(hOpMYTIpEACTaBICHUIMH(DOpMALTUU
(cxemsl, rpauKy, TMarpaMmbl, TAOJIULIbI, PUCYHKUHUIPYTHUE);

UCIO0JIb30BaThHAYYHBINA3bIKBKAUECTBECPEACTBAPUPAOOTECXUMHUUECKOMUH(]
OpMallMel: MPUMEHITbMEXIPeIMETHbIE(PU3NUECKIENMAaTEMATUYECKUE)3HAKUUCUM
BOJTBI, (D OPMYJIbI,a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTb3HAKOBO-CUMBOJIMYCCKUCCPCACTBAHAT TIAAHOCTH.

KomMmMyHuKaTHUBHBbICYHHBEpPCaIbHbIeyYeOHbIeIeHiCTBHSA:



32/1aBaTbBOMPOCHITIOCYIIECTBYOOCYKTaeMOUTEMBIBXO/I€THATIOT al/ MU UCKYC
CHUH, BBICKA3bIBATh UJIeH, (HOPMYIUPOBATH CBOM MPEIIOKECHUIOTHOCUTEIHLHO
BBINOJIHEHUATNIPEII0KEHHOW3a/1a4 1,

BBICTYNAThCIIPE3EHTAlNENPE3YIbTaTOBIIO3HABATEIbHONWIEATEIIBHOCTH, 10Ty
€HHBIX  CaMOCTOATEJIbHO  WJIM  COBMECTHO  CO  CBEPCTHUKAMHU  MpHU
BBITIOTHEHUMXUMUYECKOTO  IKCIEPUMEHTa,  MPaKTUYeCKOW  paboTel  TO
HCCJIEIOBAHUIO CBOWMCTBH3YyYaeMbIX BEILIECTB, pEaIU3alry Yy4eOHOro MpPOEKTa, U
(GopMyTUpPOBaTh BBIBOJABINIO pE3yJlbTaTaM MPOBEIEHHBIX HCCIECIOBAHUM ITyTEM
COTJIaCOBaHUS MO3UIUN BXO/I€00CYKIECHUAN 0OMEHAMHEHUSIMHU.

PeryiasiTuBHbIeyHUBepPCAJIbHbICY4YeOHbIeIeHCTBHS:

CaMOCTOSITENIbHOIIIAHUPOBATHUOCYIIECTBIIATHCBOIONIO3HABATEIbHYIOICATEIb
HOCTb,0Npeessie€IeTnN3a1aun, KOHTPOIUPOBATHUIIOMEPEHE0OX0IMMOCTUKOPPEK
TUPOBATHIIPEITIAaraeMbIAATOPUTMACHCTBUHTTPUBBITIONHEHUNYI€OHBIXUICCIIEIOBA
TeIbCKUX3a/1a4,BbI0NpaThHan001eed () PEKTUBHBIACIIOCOOUX PEIICHUSICY YETOMITOTY
YCHUSHOBBIX3HAHUHOBEIIECTBAXMXUMHUCCKIX PEAKITHSIX;

OCYUIECTBISATECAMOKOHTPOJIBAEATEIBHOCTUHA0OCHOBECAMOAHAIN3aUCAMOOLICH
KH.

HNPEAMETHBIEPE3YJIBTATHI

[IpenmeTHble  pe3yiabTaTbl  OCBOCHUS  NpOTrpaMMbl IO XUMHUU  Ha
yrI1y0IEHHOMYPOBHEHAYPOBHECPEAHETO00IIEr000pa30BAHUS BKITIOYAIOT
crienuduyeckue st yueOHoro npeaMera «XuMus» HaydHble 3HAHUS, YMEHUS U
CHOCOObI
JENCTBUNUIIO0CBOCHHIO, MHTEPIIPETAUUUTIPEOOPA30BAHUIO3HAHUM, BUIBIIIEA TETHHO
CTUIIO TIOJYYEHHIO HOBOTO 3HAHUSI W MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX
YUYEOHBIXCUTYAIIUSIX, & TAKXKE€ B pEalIbHbIX JKMU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C
XAMUEH.
BroporpamMmMmenoxuMunnpe aMeTHbIEPE3YIbTAThITPEACTABIECHBIIOTOJaAMU3YyYCHUSI.

10 KJIACC

[TpenMeTHBIEPE3YAbTATHIOCBOCHUSIKYPCA«OPraHNYeCKAsIXUMUS»OTPAKAIOT:

c(hOpMHUPOBAHHOCTHIPEICTABICHU:OMECTEU3HAUCHUMOPTAHUYECKOMXUMUY B
CHUCTEME €CTECTBEHHBIX HayK 51 e poau B obecrieueHun
YCTOMYMBOTOPA3BUTUSUEIIOBEUECTBABPEIICHUUIIPOOIEMIKOJIOTHUECKOM, S HEPTeTHY
€CKOWH



OUIIEBOM  O€30MACHOCTH, B  Pa3BUTHMM  MEIMLMHBL, CO3JAaHMM  HOBBIX
MaTepHuaioB,HOBBIXHCTOYHUKOBIHEPI M, BOOECIIEYEHUU PALIIOHATIEHOTOITPUPOOTIO
JK30BaHUs, BOOPMUPOBAHUMMHUPOBO33PCHUSIHOOIIEHKYIBTYPBIUEIIOBEKA, ATAKKEIK
0JIOTHYECKMOOOCHOBAaHHOTOOTHOIIEHUSIKCBOEMY310POBBIOUITPUPOTHOMCPENE;

BJIaJICHUECUCTEMOMXNMHUYECKUX3HAaHU I, KOTOPASBKI0YAET: OCHOBOIIOJIAT AFO1I]
U€ TOHATUS — XUMUYECKUM 3JIEMEHT, aTOM, SAPO U ANEKTPOHHAI000JI0UKaaToMa,s-
,p-,d-
aTOMHBICOPOUTAIIN,0CHOBHOCHBO30YKAEHHOCCOCTOSTHUIATOMA, THOPUIN3AIUSIATOM
HBIXOPOUTAJIEH,IOH,MOJIEKYJIa,BaJICHTHOCTh, 3JEKTPOOTPHUIIATEIFHOCTD, CTEIECHb
OKHUCJICHUSI, XUMHUYECKas CBA3b,MOJb, MOJIIpPHAs Macca, MOJIIPHBIM OO0BEM,
YTIEPOIHBIN CKEJIeT,
(yHKIIMOHAIBHAATPYIIA, pAIUKAI,CTPYKTYpHbIe(hOpMYIIbl(pa3BEPHYTHIE,COKPALIEH
HBIE,CKEJIETHBIE ), N30MEPUACTPYKTYPHASIUIIPOCTPAHCTBEHHASI(TEOMETPHUYECKAs,OTIT
MYECKas ),n30MEPbI,TOMOJIOTUYECKUIPA,TOMOJIOTH,yTI€BOIOPOIBL KUCIOPOA- U
azoTcoaepKaunme OpraHUYeCcKue COCIMHEHMS, MOHOMEP,
HOJIUMEP,CTPYKTYPHOE3BEHO,BBICOKOMOJIEKYIIPHBIECOE IUHEHUS; TEOPUH,3aKOHBI(IT
epuonnueckniizakon/[.M1.MenaeneeBa, TeOpUACTPOCHUAOPTAHNYECKUXBEIIECTB  A.
M. bytneposa, 3aKOH COXpaHEHHUS Macchl BEILIECTB, 3aKOH
COXpaHEHUSUIIPEBPALCHUAIHEPTUUTIPUXUMUUECKUXPEAKIUSAX ),3aKOHOMEPHOCTH, C
UMBOJIMYECKUN  SI3bIK XHMHHM, MHUPOBO33DEHUECKHE 3HAHUA, JIeXKallhe B
OCHOBETNIOHMMAHMsI ~ NPUYMHHOCTH WM CUCTEMHOCTUXMMHMYECKUX  SIBJIICHUM;
MPEACTABICHUSIOMEXaHU3MaXXUMUYECKUX PEAKLIUNA, TEPMOIMHAMUYECKUXUKUHETUY
€CKMX3aKOHOMEPHOCTIXUXIIPOTEKAHU,0B3aMMHOMBIMSIHUMATOMOBUTPYTIIIATOMOB
B MoJIeKyJaxX (MHAYKTUBHBIM W Me3oMepHbId 3¢ ek, opueHTantsl [ u 11
poJia);haKkToIOTNYECKUECBEICHUSIOCBONCTBAX,COCTABE, 10Ty 4eHUMUOE30TaCHOMUC
[0JIb30BaHUUBAXKHEUILINXOPTraHNYECKUXBEILIECTBBOBITYUIIPAKTUYECKOMIEATEIBHOC
TUYEJIOBEKA,00IIMXHAYYHBIXTPUHIUIIAXXUMHYECKOTOMPOU3BOICTBA(HAIIPUMEPENP
OM3BOJCTBAMETAHOJIA,1IepePabOTKUHEPTH);

c(hOpMHUPOBAHHOCTHYMEHUI:
BBISIBJIAITbXapaKTEPHBICTIPU3HAKUIIOHSATUI,yCTAHABINBATh 174 B3aMMOCBSI3b,
UCIIOJIb30BaTh  COOTBETCTBYIOIIME TOHSATUS  MPUOMNHCAHUUCOCTABA,CTPOCHUS
HMCBOWCTBOPTaHUYECKUXCOCIMHCHUN;

c(hOpMHUPOBAHHOCTEYMEHUI:

UCIIOJIb30BAaTh XMMUYECKYI0 CHUMBOJIMKY JJII COCTaBIICHHS MOJIEKYJISIPHBIX
UCTPYKTYPHBIX  (pa3BEPHYTHIX, COKPAIIEHHBIX M  CKEJETHBIX)  (QopMyn
OpraHU4eCKUXBELIECTB;

COCTABJISITh ~ YPaBHEHUS XHUMHUYECKHMX pEaKUMid U  pacKpblBaThb HX
CYLIHOCTb:OKHUCIIUTEIbHO-
BOCCTaHOBUTEJIBHBIXPEAKIIUHIOCPEACTBOMCOCTABIICHUAAIEKTPOHHOT 00aIaHCadTHX
peaxkuuil,peakiininOHHOrOOOMEHAMYTEMCOCTABICHHSI MXIOJHBIXH COKpPALIEHHBIX
VOHHBIX YPaBHEHUU;



U3rOTaBJIMBaTh  MOJENM  MOJIEKYJl ~ OpPraHMYECKHMX  BEIIECTB A
WJUTFOCTPALIMMHMX XUMUYECKOTO U MPOCTPAHCTBEHHOTOCTPOEHUS;
c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABJINBATh MIPUHAJIEKHOCTh
U3YYEHHBIXOPTraHUYECKUXBEILIECTBIIOMXCOCTABYUCTPOCHUIOKONPEIETIEHHOMYKIIACC
y/TpynecoeIMHEeHNH,1aBaTbUMHA3BaHUATIOCUCTEMAaTHUECKOHHOMEHKIIAType
(IUPAC) u npuBOIuTh TpUBHAJIBHBIE HA3BaHUS ISl OTIAEIbHBIXIIPEACTABUTENCH
OpraHUYeCKUX BEILECTB (3THIIEH, alleTUJIEH, TOJIYOJI,
[JIALIEPUH, A TUIICHTJIUKOIb, peHOIT,(hopMalibIeT U1, alle TAlIb/IeT 1 1,alleTOH,MypaBbUH
asKUCJIOTa, YKCYCHas KHCJIOTa, CT€apUHOBas, OJICMHOBAs, MaJIbMUTUHOBAS
KHUCIOTBI,TJIMIMH, allaHuH, MaibTo3a, (QpPyKTO3a, AHWIWH, TUBUHWI, H3OIpPEH,
XJIOPONPEH,CTUPOIT UIPYTHUE);
c(OpPMUPOBAHHOCTbYMEHUSONPEAEIIATHBUIXUMUUECKONCBA3UBOPIaHUYECKUX
COEIMHEHUX (KOBaJICHTHAIUUOHHASICBA3b,G-UT-CBSI3b,BO10POAHASICBSA3D );
c(OpPMHUPOBAHHOCTbYMEHUSATPUMEHSATHIION0KEHUITEOPUUCTPOCHUSOPTraHNYE
ckux BemecTB A. M. BytnepoBa st 00bACHEHHSI 3aBUCUMOCTH CBOMCTBBEILIECTBOT
MXCOCTaBaUCTPOEHUS;
c(OpMHUPOBAHHOCTbYMEHUNXAPAKTEPU30BATHCOCTAB,CTPOCHHE,(PU3NUECKUEN
XUMUYECKNECBONCTBATUIIMYHBIXIIPEICTABUTEICHPA3TMYHBIXKIACCOB
OpraHU4eCKUX BEILIECTB: AJIKAHOB, LIUKJIOAJIKAHOB, AJIKEHOB,
AJIKaJUEHOB,AIKNHOB,ApOMAaTUYECKUXYTIIEBOJOPOI0B,CIIUPTOB,aJIbAETHI0B,KETOHO
B,KapOOHOBBIX KHUCJOT, MIPOCTBIX U CIOKHBIX 3(UPOB, )KUPOB, HUTPOCOECTUHEHU
MaMUHOB,aMUHOKHCIIOT,0€JIKOB, yTJIEBOJOB(MOHO-, -
UIIOJIMCAXAPUIOB ), MJUTFOCTPUPOBATHI€HETUYECKYIOCBI3bMEK Ty HUMUYPABHEHUSIMU
COOTBETCTBYIOINXXUMUYECKUXPEAKIINHCUCIIONB30BaHUEMCTPYKTYPHBIX(POPMYT;
c(OpMUPOBAHHOCTbYMEHUSAIIOATBEPK1aTbHAKOHKPETHBIXIIPUMEPAXXAPAKTED
3aBHCHUMOCTH PEAKIIMOHHOM CHOCOOHOCTH OPraHUYECKUX COETMHEHUI OTKPAaTHOCTH
M TUINA KOBAJIEHTHOM CBA3M (G- M T-CBA3M), B3aMMHOIO BIIMSIHUS ATOMOBH
IpynnaToMoOB B MOJIEKYJIaXx;
c(OpPMHUPOBAHHOCTb yMEHUS XapaKTEpPHU30BaTh VCTOYHHUKHU
YTIAEBOAOPOTHOTOCHIPhS(HED T, TPUPOTHBINTA3,yTOIb ),CTIOCOOBIETOIepepab O TKUH
IPaKTHYECKOEIPUMEHEHUEPOAYKTOBIIEPEPAOOTKY;
c(hOpMHUPOBAHHOCTHBIAACHUACUCTEMON3HAHUNOECTECTBEHHO-
HAyYHBIXMETOJaX I[IO3HAHUS — HaOIIOACHUU, W3MEPEHHH, MOJECIUPOBAHUH,
JKCIIEpUMEHTE(PEATBHOM U MBICJIEHHOM )M YMEHUSIPUMEHSATHITH 3HAHHUS,
c(hOpMUPOBAHHOCTHYMEHUSATIPUMEHATHOCHOBHBICOTIEPAIUMMBICIIUTEILHONIE
SATEIILHOCTU—AHAIM3UCUHTE3,CpaBHEHUE,000011IeHIE,



CUCTEMAaTU3AlMIO, BBIABICHHE IPUYMHHO-CIEACTBEHHBIX CBA3€M — A
M3y4YEHHSCBONMCTBBEIIECTB UXUMUYECKUXPEAKLIUI;

c(OPMUPOBAHHOCTh YMEHMI: BBIABIATh B3aUMOCBSI3b XMMHWUYECKHUX 3HAHWUN
CHOHATUSAMU M MPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB
1100J1€€0CO3HAHHOTONIOHUMAaHHUSCYIIIHOCTUMATEPHAIEHOT O IMHCTBAMUPA, HICTION
b30BaTh CHUCTEMHbIC 3HAHUS 10 OPraHUYECKOM XUMHUHU [UJIs1 OOBSICHEHHUS
UIIPOTHO3UPOBAHUS SBJICHUI, UMEIOIINXECTECTBEHHO-HAYYHYIOIIPUPOTY;

c(OpMUPOBAHHOCTBYMEHU I TPOBOAUTHPACUETHIIIOXUMUUECKUMPOPMYTIaM U
YPaBHEHUSIM XUMUYECKUAX peakumit C UCII0JIb30BaHUEM
puznyeckuxBeInIMH(Macca,00bEMIa30B,K0IMUYECTBOBEIIECTBA),XapaKTEPU3YIOIIN
XBEUIECTBA C  KOJHMYECTBEHHOW  CTOPOHBI:  pacy€Thl IO  HAXOXIACHUIO
XUMUYECKON(POPMYJIIbl BEUIECTBA 1O M3BECTHBIM MACCOBBIM JOJSAM XUMHUYECKHX
3JIEMEHTOB,IPOTYKTaMCIOPaHUSL, IJIOTHOCTH ra3000pa3HBIXBEIIECTB;

cOPMUPOBAHHOCTh ~ YMEHHMI:  NPOTHO3UPOBATH,  AHATU3UPOBATH U
OLIEHHMBATHCIIO3ULUHIKOJIOTUYECKOM0€301aCHOCTUIIOCIIEACTBUSOBITOBOMUIIPOU3BO
JCTBEHHOMAESATEIbHOCTUYEIOBEKA,CBA3aHHOMCIEpepadOTKOMBEILIECTB,
UCII0JIb30BATh MOJIyYCHHbIE 3HAHUS JUTSI MPUHATUSA IPaMOTHBIX
PEIIEHUNITPOOIEMBCUTYALIMSIX,CBA3aHHBIXCXUMUEI;

c(OPMHUPOBAHHOCTbYMEHHU I :CAMOCTOSTEIbHOIIAHUPOBATHUITPOBOAUTHXUMU
YECKUMAKCIIEPUMEHT(IT0TyYEHUEUN3YUEHUECBONCTBOPTraHNYECKUXBEIECTB,KAUueCT
BEHHbBIEPEAKLIUUYTIIEBOJOPOA0BPA3INYHBIXKIACCOBUKUCIOPOACOAEPKAUXOPTaH
MYECKUXBEILECTB,PEIICHUEIKCIIEPUMEHTAIBHBIX33/1a4I0PACIIO3HABAHUIOOPTraHnye
CKHXBEIIECTB)CCOOII0ICHUEMITPaBUIIOE30ITaCHOT000paIlIeHUSCBEIIECTBAMUIIIA00
paTopHBIMOOOPYAOBAHKEM,(HOPMYIINPOBATHLIETBUCCIIEOBAHUS, IPEICTABISATHBPA3
JTUYHOU(POPMEPE3YNbTATHIIKCIIEPUMEHTA,aHATTU3UPOBATHUOLICHUBATEUX I0CTOBEPH
OCTb;

c(hOpMHUPOBAHHOCTEYMEHUI:

coOJI0IaTh MpaBHUJia SKOJOTUYECKH II€1eCO00pa3HOro MOBENECHHS B OBITY
UTPYJIOBONIESITEIIbHOCTUB HesIxX
COXPaHEHUSCBOETO3I0POBBS, OKPYKAIOIIEUTTIPUPOTHONCPEIBI u
JNOCTHKEHUSIEEYCTOMUMBOTOPA3BUTHS;

0CO3HaBaThOMACHOCTHTOKCHYECKOT0/1IECTBUSIHAXKUBBICOPTaHU3MBIOTIPEIEIE
HHBIXOPTaHWYECKUXBEIECTB,TIOHUMAast cMblicinokazarenslIJIK;

aHAJIU3UPOBATh 1eJ1ec000pa3HOCTh IPUMEHEHUSOPTAHUYECKUX
BEIIECTBBIPOMBIIIIEHHOCTUUBOBITYC TOUKH 3pEHUSICOOTHOLICHUS PUCK-TIONb3a;

c(hOpMHUPOBAHHOCTHYMEHU I : OCYIIECTBISAThLIEIEHAIIPABICHHBIMITONCKXUMHUYE
CkoM wuHpOpMAlMKM B  Pa3IMYHBIX HMCTOYHMKAX (HayyHas U  y4yeOHO-
Hay4yHasUIUTepaTypa, CpelcTBa MaccoBoM HHGpopmaiuu, VHTepHeT u npyrue),
KPUTHUYECKHAHATU3UPOBATbXUMUUECKYIOMH(POPMAIIHIO, lIepepadaThIBaTbeEUNUCIIOND
30BaThBCOOTBETCTBUH CIIOCTABICHHONYUEOHOM3a1auei.



11 KITACC

[IpenMeTHBIEpE3YIbTaTEIOCBOCHUAKYPCca«OO0IasnHEOPTAHUYECKAIX UMUSI» OT
paxaror:

c(hOpMUPOBAHHOCTHIPECTABICHNN :0OMaTepUaTbHOMEANHCTBEMHUPA,3aKOHOM
€PHOCTAXHUITO3HABAEMOCTHSIBICHUMIIPUPOIBI,0MECTEU3HAUCHUMXUMUN B CHCTEME
€CTECTBEHHBIX HayK 51 eé posn B obecrieueHnn
YCTOMYHMBOrOpa3BUTUS, BPEIIEHUUIIPOOIEMIKOJIOTHUECKOW, 3 HEPreTUYECKOMUTTULIE
BO110€3011aCHOCTH, Bpa3BUTUUMEAMIIMHBI,CO3JTaHUMHOBBIXMATEPHAIIOB,HOBBIXHUCTOY
HUKOB DJHEPrMHM, B OOECIEYEHMH pPalMOHAJIBHOIO IPHUPOIOINOJIb30BaHUS,
B(H)OpMHPOBAaHUMMHPOBO33PEHUSANOOIIEHKYIBTYPBIUEIOBEKA,aTAKKEIKOIOT UUECKU
000CHOBaHHOTOOTHOUIEHUSKCBOEMY310POBBIOUIIPUPOTHONCPEIE;

BJIAJICHUECUCTEMONXUMHYECKUX3HAHU I, KOTOPAasIBKII0YAET: OCHOBOIIOJIATr a0
UETIOHATUA—XUMUYECKUNDIIEMEHT,aTOM, AIJPOATOMA, U30TOIIBI, JJIEKTPOHHAs
o0oJi0uKa aToma, s-, p-, d-aromHBIC opouranu, OCHOBHOE
MBO30YXIEHHOECOCTOSIHUSATOMA, THOPHUIN3aUIaTOMHBIXOpOUTAIEH, IOH,MOJIEKYJT
a,BaJIEHTHOCTb,3JIEKTPOOTPHULATEIBHOCTb,CTENEHbOKHUCIEHUS, XUMUYECKAACB3b(KO
BaJICHTHAs, HIOHHAS,METANINYECKAsI,BOJIOPOIHAS ), KPUCTAINTNYECKAAPEIIETKA, XUMHU
YeCcKaspeakLusa,pacTBOP,IEKTPOJIUTHI, HEIIEKTPOIUTHL,IIIEKTPOIUTHYECKASAIUCCOLL
WAL, CTENEHbINCCOLUALINHT, BOJOPOAHBIMIIOKA3aTENb,0KUCIUTEIb,BOCCTAHOBUTE
b,TEIJIOBOMA(PPEKTXUMUYECKON pEeakUuu, CKOPOCTh XHWMHYECKOW pEaKIHH,
XUMHYECKOE
PaBHOBECHE;TEOPUUN3AKOHBI(TEOPUSIIIEKTPOIUTHUECKON AU CCOLIUALINH, IEPHOIIYE
ckunszakoH J[.MI. MengeneeBa, 3aKOH COXpAaHEHHs MacChl BEIIECTB, 3aKOH
COXPAaHEHMUS WIIPEBPAILECHUS DJHEPIMM IIPU XUMHUYECKUX PpEAKLUMIX, 3aKOH
ITOCTOSIHCTBA
COCTaBaBELIECTB,3aKOHICUCTBYIOIIMXMACC),3aKOHOMEPHOCTH,CUMBOJINYECKHUISI3bI
KXWMHWHU,MUPOBO33PEHUYECKUE3HAHNS,JICKAINEBOCHOBEIIOHUMAHUATIPUYNHHOCTHNC
HCTEMHOCTUXUMHUYECKUXABICHUN;COBPEMEHHBIEIIPEACTABICHUSOCTPOCHUUBELIECT
BaHAATOMHOM,UOHHO-
MOJIEKYJIIPHOMUHAIMOJIEKYJIIPHOMYPOBHSIX;; IPECTABICHUOMEXAHU3MAXXUMUYE
CKUXPEAKINNA, TEPMOJNHAMUYECKUXNKUHETUYECKUX3aKOHOMEPHOCTIXUXIIPOTEKAH
us, 0 XUMHAYECKOM PaBHOBECHH, pacTBopax 17} JUCIIEPCHBIX
cUCTeMax;(HaKTOIOrHUECKUECBEICHUIOCBONCTBAX,COCTABE, MOy YCHUMHOE301acHO
MUCIIOJIb30BAaHUM  BXKHEMILIMX  HEOPraHMYECKUX  BEIIeCTB B  OBITY U
PaKTUYECKONACATEIbHOCTUYEIOBEKA,00IIUXHAY YHBIXTPUHIIUTIAXXUMHYECKOTOTIP
OM3BOJICTBA;

c(hOpMHUPOBAHHOCTHYMEHUI:
BBISIBIISITbXaPaKTEPHBIETPU3HAKUTIOHSTUI,yCTAHABIINBATh 150. B3aMMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHSATHS MIPUONIMCAHUH
HEOPTraHUYECKUXBEIIECTBUMXITPEBPALLECHUM;



c(hOpMHUPOBAHHOCTHYMEHUSAUCIIONB30BATXUMUYECKYIOCUMBOJIMKY/ISICOCTaB
neHus1pOopMyIIBEIECTBUYPABHEHUHXUMUYECKUXPEAKIINNA,CHCTEMATHYECKYIO
HoMeHknaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OT/ICJIbHBIXBEIIECTB;

chOpPMUPOBAHHOCTh ~ YMEHHUSI  ONPEACNATh BAJICHTHOCTh M CTENEHb
OKHCIICHUSIXUMUYECKUX DJJIEMEHTOB B COCAUWHEHHSIX, BUJl XUMHUYECKOM CBS3U
(KoBasieHTHAas, MOHHAS ,METAIITNYECKAs,BOJOPOIHAS ), TUTIKPUCTAIUTMYECKONPEIIETK
MKOHKPETHOT'O BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBICHITH 3aBUCHMOCTh CBOWMCTB BEIIECTB
OTBHJIaXUMHYECKONCBA3ZUUTUTIAKPUCTAIITNYECKONPEIIETKA,00MEHHBIMHUTOHOPHO-
aKIENTOPHBIMMEXaHU3MBIOOPA30BAHUSKOBAIICHTHONCBSI3H;

c(hOpMHUPOBAHHOCTLYMEHU I : KJIACCU(PUITMPOBATH: HEOPTAHUUECKUEBEIIECTBA
10 UX COCTaBY, XUMUYECKHE PEAKIIMH 10 Pa3JIMYHBIM NPHU3HAKAM (YHUCIYH COCTaBY
pearupyronmx BEILIECTB, TEILUIOBOMY abdexTy peakuuu,
M3MEHEHUIOCTENIEHEHOKUCIIEHUAAIEMEHTOB,00paTUMOCTH, yYaCTHIOKATaIN3aTOpan
ApyTue);  CaMOCTOSITENbHO  BBIOMpPAaTh  OCHOBAHHUA M KPUTEpUU  JUIA
KJIaCCU(PUKAMUU3YIaEMbIXBEIIECTB UXUMUYECKUXPEAKIINI;

c(hOPMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI IMEPUOJHYECKOrO 3aKOHA
JA.W. MeHneneeBa W AEMOHCTPUPOBATH  €ro  CUCTEMATH3UPYIOLIYIO,
OOBSICHUTENbHYION POTHOCTUUYECKYIO (QYHKIIUY;

c(OpPMHUPOBAHHOCTbYMEHU I : XapaKTEPU30BATh3JIEKTPOHHOECTPOCHUEATOMOBU
MOHOBXHMHYECKUXDJIEMEHTOBIEPBOT0O—
yerBépToronepuoaosllepuonnueckoricucremsr/l.M1.Menneneera, ucrionb3ysimoHAT
ust
«IHEPTEeTHYECKUEYPOBHI, «IHEPTeTUUCCKUETIONYPOBHU,«S-,p-,d-
aTOMHBICOPOUTAII,KOCHOBHOEUBO30YKAEHHOEIHEPTeTHUECKUECOCTOSHUIATOMA
;00BSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XMMHYECKUX 3JIEMEHTOB H
uxcoeauHenuinonepuogamMurpynnamllepuoanueckoiicucremsr/l.11.MenneneeBa,B
AJICHTHBIEBO3MOKHOCTH aTOMOB JJIEMEHTOB
HAaOCHOBECTPOCHUSNXINEKTPOHHBIX000JI0UEK;

c(OpMUPOBAHHOCTbYMEHU I : XapaKTePU30BaTh( OMUCHIBATH )OOLIIMEXUMUYECKU
€CBOMCTBABEILIECTBPA3INYHBIXKIACCOB,TIOATBEPKAATHCYIECTBOBAHUETEHETUUECKO
HCBA3UMEKIY HEOpraHWYeCKUMHUBEIIECTBAMUCIIOMOILbIOYPABHEHHI
COOTBETCTBYIOIINXXUMUYECKUXPEAKIUH;

c(OpMUPOBAHHOCTHYMEHUSPACKPHIBATHCYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX  PEAaKUUH  IOCPEACTBOM  COCTABJIEHUS  AJIEKTPOHHOIO
OaJlaHCadTUXPEAKIUI; pEaKIIMMMOHHOT000MEHATY TEMCOCTABIICHUAUXITOIHBIXUCOK
palI€HHBIXMOHHBIXYPaBHEHUH ; pEaKITUUTHUAPOIIN3a; pEaKIITKOMILIEKCOOOpa30BaHU
sA(HAIPUMEPETUAPOKCOKOMITTIEKCOBIIUHKAUATIOMUHUA );



c(hOpMHUPOBAHHOCThYMEHUSOOBSICHITH3aKOHOMEPHOCTUITPOTEKAHUSIXUMUYEC
KHX peakiui Cy4€TOM 1504 AHEPreTUYECKUX
XapaKTEPUCTHK,XapaKTEPHU3MEHECHHUSICKOPOCTUXUMUYECKONPEAKIIMMB3aBUCUMOCTH
OTPa3INYHBIX(DAKTOPOB, a TAKXKE XapaKTep CMEMICHHUS XUMHUYECKOTO PaBHOBECHS
10/ BIMSTHUEMBHEITHUXBo3AeHcTBuM(ipuHIun Jlelllarensbe);

c(hOpMHUPOBAHHOCThYMEHUAXAPAKTEPU30BATbXUMHUYECKUEPEAKITH,JICHKAIITUECB
OCHOBEITPOMBIIIICHHOTOTIOJIYYEeHUSCEPHOUKHCIIOThI, aMMHUaKa,00lITMeHayYHbISTIPH
HIUNBIXUMUYECKUXITPOU3BO/ICTB;IETIECO00PA3HOCTHIIPUMEHEHUSI HEOPTAaHUYECKUX
BEIIIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOUKU3PEHUSCOOTHOIICHUS PUCK-TIOJIB3a;

c(hOpMHUPOBAHHOCTHBIAACHUICUCTEMON3HAHMOMETOJaXHAYYHOT'OTIO3HAHUSIS
BJICHUMTIPUPOIbI—HAOII0ICHUE, U3MEPEHNE,MOICTUPOBAHNE,SKCIIEPUMEHT
(peasIbHBIM M MBICJIICHHBIN), HCIOJB3YEMBIX B €CTCCTBEHHBIX HayKaX,yMCHHS
MPUMEHSTh 9TH 3HAHHUSI npu AKCIIEPUMEHTAIILHOM HCCJICIOBAHUM
BEIIECTBUII00bICHEHUSIXUMUYECKUXSIBJICHU I, UMEIOIIIUXMECTOBIPUPO/IE, TPAKTH
YeCKOMIEATEIbHOCTH YEJIOBEKA M BITOBCEIHEBHOM JKU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aMMOCBS3h XHMHUYCCKHUX 3HAHMM
CIIOHATUSIMU UM TPEACTABICHUAMH JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB
JU1s100JIe€ 0CO3HAHHOTO TTOHUMAaHHUIMAaTEepHUaIbHOTOCIMHCTBAMUDA,

c(hOpMHUPOBAHHOCTHYMEHUSTIPOBOAUTHPACUYETHI: CUCIIOIB30BAaHUEMITOHITHI
«MaccoBasi JI0JIsl BELIECTBA B PACTBOPE» U «MOJIAPHASI KOHIIEHTPAIMSD);MaCChI
BellleCTBA WM O0OBEMA raza Mo H3BECTHOMY KOJIMYECTBY BEILECTBA, MAaCCEWIH
00bEMY OJHOIO M3 VYYACTBYIOIIMX B  pPEaKIMU  BEIIECTB; TEIJIOBOTO
addekTapeakiui; 3HAYEHUS BOJOPOJHOIO IIOKAa3aTelis PacTBOPOB KHUCIOT H
1IeaoueH
CU3BECTHOMCTETCHBIOIMCCOIIMAIIMN;MACcChI(00BEMA, KOJIMUECTBABEILIECTBA)TPOTYKT
a peakIuu, eClii OJTHO U3 UCXOHBIX BEIIECTB JIaHO B BUJIE PACTBOPA COMPEACIEHHOM
MacCOBOM JloJiei PacTBOPEHHOTO BCILIECTBA WJIN JIaHO B
U30BITKE(MMESTIIPUMECH ); T0JMBBIXOANPOIYKTaApEAKIINN ;00 bEMHBIXOTHOIIICHUITA
30B;

c(hOpMHUPOBAHHOCThYMEHU I :CAMOCTOSTEILHOIIAHUPOBATHLUTIPOBOAUTEXUMU
YeCcKUIKCepuMeHT(ITPOBEACHUEPEAKITUHMOHHOTO00MEHA, TOITBEPKICHHUE
KauyeCTBEHHOI'O cocTaBa HEOPTaHUYECKUX BEIIECTB,
ONpeIeJICHUECPEABIPACTBOPOBBEIIECTBCIIOMOIIbIOMHIUKATOPOB, N3y UCHUEBIUSHHS
Pa3IMYHBIX ()AKTOPOBHACKOPOCTHXUMHUYECKONPEAKITHH, PCIICHUEIKCIICPUMEHTATBH
pix3agaunoreMmaM«MeTtamsiyu«HemeTamiby )ccobiroaeHueM npaBui 6€3011acHOTo
oOpaileHus c BEII[ECTBAMU 51
71a00paTOPHBEIMOOOPYAOBAaHUEM, POPMYITUPOBATHIICIHUCCIICI0BAHUS, IPEICTABIISITH
BpazNU4YHOU (opMe pe3yiabTaThl SKCIEPUMEHTA, aHAJU3UPOBATh U OICHUBATH
HUXJIOCTOBEPHOCTB;



cOPMUPOBAHHOCTh ~ YMEHUH:  CcOONIOAAaTh  MpaBWia  IOJIb30BAHUSA
XUMHUYECKONTIOCY10HMITa00paTOPHEIMOOOPYI0BaHIEM,00paIICHUSICBEIIECTBAMUBC
OOTBETCTBUUCUHCTPYKLMSIMHUIIOBBINIOJHEHUIOIA00PaTOPHBIXXUMHYECKUXOIBITOB,?
KOJIOTHYECKHIIETIECOO0PAa3HOTONOBEICHUABOBITYUTPYA0BOMICATEILHOCTH B LENSIX

COXpPAaHCHHA CBOCTO 3A0pPOBbA, Opr}KaIOIHGfI
HpHpOIIHOﬁCpGI[I:IHI[OCTI/I)KGHI/ISIGéYCTOﬁ‘IHBOFOpaBBI/ITI/IH,OCOBHaBaTBOHaCHOCTLTO
KCHYCCKOI'O I[GflCTBHﬂ Ha KHNBBIC OpTraHU3MbI OHpeI[eJ'IéHHBIX

HEOPraHNYE€CKUXBEIIECTB,IOHNMascMbIciiokazaTensl [JIK;
c(hOpMHUPOBAHHOCThYMEHHU I : OCYIIECTBIISAThIICIICHAIIPABICHHBIHTTONCKXUMUYE
ckoi wuHpOpPMAIMM B  pa3IMYHBIX HCTOYHMKAX (HaydyHas ©  y4eOHO-
Hay4HasIuTepaTypa, CpeiacTBa MaccoBod uH(opmaruu, VHTepHEeT U Jpyrue),
KPUTUYECKUAHAIM3UPOBATh XUMHUYECKYI0 HHGOpMaIMI0, MepepadaThiBaTheé WU
HCIIOJIb30BaThbBCOOTBETCTBUM CIIOCTABICHHONYUEeOHOM3aaueH.



TEMATHYECKOE

INJIAHUPOBAHHUE10 KJIACC
KouunyecTBouacos DJIeKTPOHHBbIe(HU
Ne HaumeHoBaHue pa3jie/ioB U ¢posbie)odpazoBa
KourpoJubnbie | Ilpakrnyeckue
n/n TeMIIPOrPaMMbI Bcero TeJbHbIePeCypcChl
padoThI padoThI
Pa3neunl. TeoperuyecKkneoCHOBBIOPIaHMYECKONXUMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COeTUHEHUH A. 8
M.bytneposa
Hroronopaszaeny 8
Paznen2.YrieBoaopoasl
51 [IpenenbHble yriIeBOJOPOIbI — aJIKaHBI, 7
' LMKJIOAIKAHEI
99 HenpenenbHbleyrineBo10pOAbI: AIKEHBL,A 17 1
' JIKaJEHBI,aTKUHBI
2.3 ApomaTuyecKreyriaeBo0pobl(apeHbl) 11
24 IIprpoAHBIENCTOYHUKUYTIIEBOJOPOIOBUUXIIE 5
' pepaboTKa
2.5 ["anoreHnpou3BOIHBIEYTIIEBOOPOAOB 4 1
Uroro nopazneny 44
Paznen3. Kucnopoaconepskamueoprannieckuecoe1uHeHust
3.1 Crnuptsl.®eHon 12 1
39 KapOoHusbHbIle COETUHEHUS: allbJIeTU/IbI o5 1
' nkeToHbl. KapOoHOBBIEKHCIIOTHI. CI1OKHBIE




s¢upsl. XKupsr

3.3 YrineBoabl 11
Hroromopa3zaeny 48
Pa3nend. AzoTcoaep:kamueopraHuyecKuecoeInHeHus!

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 16
Hroromo pazaeny 16
PazaenS.BbicokomoliekyJIspHbIeCOeAUHCHUS

5.1 BricokOMOEeKy IS pHBIECOSTUHEHUS 13
Htoro mo pazneny 13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11KJIACC

KounyecTBouacos DJIeKTPOHHBbIe(HU
HaumeHnoBaHue pa3aesioB U oBbIe)o0pa3oBa
Ne n/m P Konrpoabubie | IlpakTuueckue p Joop
TeMIIPOTrPaMMbI Bcero TeJbHbIEPeCcypChl
padoThI padoThI
Pa3nenl.TeopeTnueckneoCHOBBIXMMHH
Crpoenue atoMma. Ilepuonnyeckuiizakoxn
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB/{.M1.Menneneepa
19 CrtpoeHue BemiecTna. 15 1
MHoroo06pa3ueBenecTs
1.3 XUMHUECKUEPEaAKIIUT 26 1 3
Hroromnopazaeny 50
Pa3znen2.Heopranuyeckassxumus
2.1 Hemerannsl 40 3
2.2 Merannbl 28 2
Hroronopaszaeny 68
Pa3znen3. XumMuANKU3Hb
31 MeTo/161 TO3HAHUSB 18
XUMHUH. XUMUASHKA3HD
Hroronopasaeny 18
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 136 4 8




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

EpemunB.B.,Ky3pmenkoH.E., TepeannB. 1., /[{po3noBA.A.,JIlynun
B.B./mox pen. Jlyanna B.B. Xumus (yriayOneHusii ypoens). 10 kimacce. -
M,: Ipoa,2022

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

himiya_type-metodicheskoe-posobie/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HMHTEPHET

bubmmoteka [IOK

https://m.edso0.ru
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