MUHWUCTEPCTBO IMTPOCBEIEHUSI POCCUMCKOHN ®EJIEPAIIUN

Men:xnnackasa COILI

PACCMOTPEHA COI'JTACOBAHA

Pykosoautens LLIMO nepnaroros: Crapunii MmeToamcT:

7y oottt

AJ1. Kourenesa P.10. Xapuronosa
«29» aBrycta 2026 T. Ilpuxa3 Ne 56
ot «31» aBrycra 2026 r.

PABOYAS TIPOTPAMMA
(ID 11398688)

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

it oOyyvaromuxcs 10 — 11 knaccos



IHOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XMMHM Ha YPOBHE CpeaHero oOmero o0pa3zoBaHUs
pa3zpaborana Ha ocHOBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanun B Poccuiickoit @eaepauun», TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHS (efepanbHOil 00pa30oBaTENbHOM MPOTPAMMBI CPEIHEro O0OIIero
obOpazoBanuss  (DPOII  COO), npencraBiaeHHsix B DexepaibHOM
rocynapcTBeHHOM oOpa3oBarenbHOM craHmapre COO, ¢ yu€rom Konnenmmm
npernojaBaHus  yd4eOHOro  mpeamera «XuMHUS» B 00pa3oBaTeNbHBIX
opranmzanuax  Poccuiickor — depepanun,  peaM3yOUIMX  OCHOBHBIC
oOpa3oBareibHbIe TPOrPAMMBI, © OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BuTUs
Bocniutanuss B Poccuiickoit ®enepanuu Ha 1nepuon go 2025 roxa»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MpOrpaMMbl IO XUMUU, K ONPEIEICHUIO
oOmel crpaterud OOy4YeHHs, BOCHHMTAHMS W Pa3BUTHS OOyYarouIuxcs
cpeacTBaMu y4yeOHOro mpeamera «Xumus» s 10-11 kmaccoB Ha 6a30BOM
YPOBHE  COCTaBWJIM  KoHUenTyadbHble mnosiokenuss @IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COAEp’KaHUsA, pPE3yJbTaToB OOYyYEeHHUS H
TpeOOBaHMI K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMMU
00111€00pa30BaTEIIbHON OpPraHU3alllK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXXUT 3aBEpIIAIOIIMM 3TAalOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHMs. OJTHU LIEHHOCTU KacaroTcs
NO3HAHUS 3aKOHOB MPHUPOABbI, (POPMUPOBAHUS MHPOBO33PEHUS U OOIIEH
KyJbTYpbl 4YEJIOBEKA, a TaKXe€ HKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIICHMS K
CBOEMY 3/I0pPOBbIO U IPUPOAHOM cpene. Peanusyercs xumudyeckoe oOpa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUSI CpPEACTBAMHU
y4eOHOro nmnpeameTa «XUMHUSA», COJAEpPKAHUE U IOCTPOCHHUE KOTOPOro
ONpeJeieHbl B MIPOrpaMMe MO0 XUMHUHU € YYETOM CHeU(PUKH HAYKU XUMUH, €€
3HAYEHUs B MO3HAHUM NPUPOJIBI U B MATEPUAIBHON XKU3HU O0ILECTBA, a TAKXKE C
y4€TOM OOIIMX UeNell M MNPUHLMUIIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE
COCTOSIHUE€ CHCTEMbl cpeAaHero obmiero obOpasoBanuss B Poccuiickoit
denepann.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAaeT 0COOYI0 poib B
COBPEMEHHOW IMBWJIM3allMM, B CO3JaHUM HOBOM 0a3bl MaTepualbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJg B (OPMUPOBAHHE PaAlMOHAIBLHOIO
HAy4YHOT'O  MBIIUIEHUS, B CO3JaHUE LIEJIOCTHOTO MpPEACTABICHHUS 00
OKpY’KalollleM MHpE KaK O €JUHCTBE NPHUPOAbI U YeJIOBEKa, KOTOPOE
dopMupyeTCs B XMMUM Ha OCHOBE IOHMMAaHHUSl BEIIECTBEHHOIO COCTaBa
OKPY’KaloIllero MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKY CTPOCHHEM BEIIECTB, UX
CBOMCTBAaMHU U BO3MOKHBIMU 00JaCTsIMU IPUMEHEHUS.

TecHO B3aUMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMHM HayKaMH, XUMUS
CTajla HEOThEMJIEMON YacThbIO MHUPOBOW KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYyJa M KU3HU KaKJI0ro wieHa oomectBa. COBpeMEHHAs] XUMHUS
KaK HayKa co3uJaTelibHasi, KaKk HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha
peuieHre riao0aabHbIX MPOOJEM YCTOMYMBOIO pAa3BUTHSA YEJIOBEUECTBA —
CBIPbEBOM, HSHEPreTUUYECKOW, MHUIIEBOM, SKOJOIMYECKOM O€30MacHOCTH U
OXpaHbl 3/10POBbSI.

B cootBeTcTBUM C OOIIMMH LEISIMHU M HNPUHUUIIAMU CPEIHEr0 OOIIEro
oOpazoBaHus cojepxkaHue npeamera «Xumus» (10-11 kmaccel, 06a30BbIN



YPOBEHb W3YUYE€HUSI) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO
NOATOTOBKY  oOydarouuxcs,  HEOOXOJMMYI UM  JUIi  BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOIO BKJIOYEHHUS B KU3Hb COLIMYMA,
OpOJOJDKEHUs 00pa3oBaHMsS B Pa3IUMYHbIX O00JIACTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocTaBasioliuMu  IIpeIMeTa «XUMUS» SBISIIOTCA  0a30Bble KypChl —
«Oprannueckass xumus» U «OOIIass ¥ HeopraHWYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTEeMa 3HAaHUU MO HEOPTraHWYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUM U3 oO1Ien
XUMHUH) U OpraHnveckoil xumuu. @opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH MIPU
U3YYEHUH TpeaMeTra O00ecledyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHSI BCEro
MHOT000pa3usi BEIIECTB HA OCHOBE OOILMX MOHATHIA, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaep:xkanusi KypcoB — «Opranunyeckas xumusi» u «O0mas u
HEOopraHuveckas XuMus» c(OpMHpPOBaHA B MPOrpaMME IO XMMHUU Ha OCHOBE
CUCTEMHOTO IMOAXOJAa K H3YYEHHUIO Y4YeOHOro marepuaja U o0O0ycCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUM HA  ONPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XUMHUHU BEIIECTBA
paccMaTpHUBAOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUS OPTraHHUYECKUX
COCAMHEHNH, a TAKX€ HAa YPOBHE CTEPEOXUMHUYECKHUX M DIIEKTPOHHBIX
npeacTaBlieHuid O cTpoeHuu BemiecTB. CBeneHus o0 HM3ydaeMblX B Kypce
BEIIECTBAX JAlOTCSI B PAa3BUTUM — OT YIJIEBOJOPOJIOB JIO  CIIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COEQUMHEHUH. B Kypce opraHuyeckod Xumuu
NOJIy4alOT pa3BUTHE C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTaBICHUS O XHUMHYECKOW CBS3M,
KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHMS], O XUMHUECKON PEAKIINH.

ITon HOBBIM yrJIOM 3peHHs B mpeaMere «Xumus» 0a30BOro ypoOBHS
paccMaTpuBaeTCSd M3Y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIEro 00pa3oBaHUS
TEOPETUYECKH MaTepuan U (AKTOJIOTMYECKHUE CBEIECHHUS O BEIIECTBAX U
XuMHueckoil peakuuu. Tak, B yacTHOCTH, B Kypce «OO0I1ast 1 HeopraHudeckas
XUMUSD» 00YyYarolMMCs MPEAOCTaBIsAETCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJ0JIOIMYECKUX
NO3ULHUHI, TIIy0Ke MOHATh UCTOPUUECKOE MU3MEHEHHE (DYHKIIMI 3TOro 3aKOHa —
oT 00001IaroIel 10 OOBACHSIONIEH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMM O BaXXKHEHIIMX BEIIECTBAX, MX COCTaBe,
CTPOCHUH, CBOWMCTBAX M INPUMEHEHHUH, & TAKXKE O XMMHUYECKUX PEAKUHUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSAX MNpPOTEKaHus AomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMM COJEP)KAaHMS, HWMEIOUIMMH KYJIbTYPOJIOTHUYECKUH H
OPUKJIAJAHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U
XUMHHM C JPYTMMM HAayKaMH, DPAacKpbIBalOT €€ pPOJIb B IIO3HABATEIBHOM H
IPAKTUYECKOMN NEATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKECHHUS
K Ipolleccy TBOpPYECTBA B OOJACTHM TEOPUM M MPAKTUYECKUX MPUIIOKEHHM
XUMUH, T[OMOTalOT BBITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX Hpo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU
OCMBICIIMBATh HMH(MOPMAIMI0O W NPUMEHATh €€ Ui TONOJHEHUS 3HaHW,
pELIECHNs] MHTEJUIEKTYyalIbHbIX M OJKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B uenom copepkanue yuyeOHOro npeamera « XMMHsD JAHHOTO YPOBHS
U3y4YeHUs]  OPUEHTUPOBAHO  Ha  (opMHUpoBaHME Yy  OOydarouuxcs
MHUPOBO33PEHYECKOI OCHOBBI JUIsl TOHUMAaHUs (DUITOCO(PCKUX HAEH, TAKUX KaK:
MaTepuajbHOE  €IMHCTBO HEOPTaHMYECKOIO M  OPraHMYeCcKOr0  MHpa,
00yCIJIOBJIEHHOCTh CBOMCTB BELIECTB X COCTABOM M CTPOEHUEM, TO3HABAEMOCTh



OPUPOAHBIX SIBJICHUN IMYTEM SKCIEPUMEHTA U PELIEHUs NMPOTUBOPEUUN MEKITY
HOBBIMH (paKTaMH U TEOPETUYECKUMHU MPEANOCHIIIKAMH, OCO3HAHUE POJIU XUMHHU
B pEUIEHUH DHKOJIOTMYECKUX NpodiieM, a Takxke npobiem cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JAAHUSI HOBBIX TEXHOJOTMH U
MaTepHaJIoB.

B mane pemenus 3amad  BOCHUTAHMS, pPAa3BUTHA M COUMAIM3aLUU
oOy4Jaronuxcsi MPUHAThIE TPOrPAMMONA MO XMMHH MOAXOAbl K ONpPENEICHUIO
collepKaHUs W TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHI, HMEIOMMX O0a30BOE€ 3HAYECHHE IS
pa3IMYHBIX BHUAOB JACSITEIBHOCTU: PEIIEHUs NpoOsieM, TOMCKa, aHalu3a |
00paboTkn  UHPOpMAIUK, HEOOXOJAMMBIX ISl NPUOOPETEHUsT  OMbITa
IPAKTUYECKON U MCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenogaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHHUs, TaK W Ha YPOBHE CpeaHero oO0uero oo0pa3oBaHus, MOpU
ONpEJEICHUN COJEPKATEIbHOW XapaKTEPUCTUKH LEJNe H3y4YeHHs IMpeaMeTa
HaIpaBJI€HUEM [EPBOCTENEHHON 3HAYMMOCTH TPAJAULMOHHO MPHU3HAETCS
dbopMuUpOBaHHE OCHOB XHMHYECKOM HayKu Kak oO0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHUSA, IMPAKTUYECKOM JESATENIbHOCTH YEJIOBEKAa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOAWYECKOW TOYKM 3pPEHHsI TaKOU
NOAXOJ K ONpPENENCHUI0 LeJed W3ydYeHHs] MpeAaMeTa SBISIETCS BIIOJIHE
OINpPaB/IaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUS IVIaBHBIMHM LEISIMHU U3Y4YEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) saBstroTcs:

e (QopMHUpOBaHUE CHUCTEMbl XUMHUUYECKUX 3HAHUN KaK BaKHEUIIe
COCTaBIISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUEBbIE MOHATHS, (YHIAAMEHTAIbHBIE 3aKOHBI M
TEOpUU XHMHH, OCBOEHHE S3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUYECKOIO XapaKTepa,
03HAKOMJICHUE C UICTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS,;

e (opmMupoBaHMe U pa3BUTHE MPEJICTABICHUNA O Hay4YHBIX METOAAX
NO3HAHUS BEIIECTB M XHUMHUYECKUX pEaKIMi, HEOOXOIUMBIX s
OpUOOPETEHHs] yMEHUM OPHEHTHPOBAaTbCA B MHUPE BEIIECTB U
XUMUYECKUX SIBJICHUH, UMEIOIIMX MECTO B MPUPOAE, B MPAKTUUECKON U
IIOBCEAHEBHOM JKU3HMU;

e pa3BUTHE YMEHUH U CIOCOOOB  JIEATEIBHOCTH, CBSI3aHHBIX C
HAOJIIOICHUEM U OOBACHEHHMEM  XUMHUYECKOIO  IKCIIEPUMEHTA,
coO0JII0ICHUEM TMPaBUII 0€30MMaCHOT0 0OpaIleHUsI C BEIIECTBAMM.

Hapsiny ¢ sTuMm, conep:kaTelibHas XapakKTepUCTHUKa LeJIed U 3ajad
U3Yy4YEeHUs MpeAMETa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B
COOTBETCTBUM C HOBBIMM MPUOPUTETAMH B CHUCTEME CpPEJIHEro OOILIEero
oOpazoBanus. CerofHsi B MpenoJlaBaHui XUMUU B OOJIbILIEH CTENEHU OTIAETCS
OPEANOYTEeHUE  MPAaKTUYECKOM  KOMIIOHEHTE  COJEp)KaHus  OoOydeHws,
OPUEHTHPOBAaHHOM Ha TMOJrOTOBKY BBIMYCKHMKa 001Ie00pa3oBaTeIbHOM
OpraHu3alliM, BIJIAJCIOIEIT0 HE HAa0OpOM 3HaHWM, a (YHKUMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMU aKTUBHOIO MOJIYYEHUs 3HAHUI
Y IPUMEHEHUS UX B PEaIbHOM KU3HU JIJISl PEILICHUS MPAKTUYECKHUX 3a/1ay.

B cBs3u ¢ 3TUM npu M3ydYEHHM MpeAMeTa «XUMUsS» JTOMUHUPYIOIEEe
3HaYeHUE MPUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

aganTanus OOy4YarolIMXcs K YCIOBUAM JWHAMHYHO pPAa3BUBAIOLIETOCs
Mupa, (OPMUPOBAHME HWHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K



caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSTEIBHOMY  TPHUHITHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHHUEM;

dopMupoBaHre y OOyYarOIIMXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETECHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE U1 Pa3IMYHBIX BUIOB
JNEATeNIbHOCTU:  pellleHus TpoOjeM, TOUCKa, aHaiu3a U 00padOTKH
uHpopMany, HEOOXOAUMBIX JJIsI NPUOOPETEHHUS OMbITa JIEITeIIbHOCTH,
KOTOpasl 3aHHMaeT BaXHOE MECTO B MO3HAHWUU XMMHH, a TAKXK€ ISl OLIEHKH C
NO3ULMKA 3KOJOTMYECKOW O€30MacCHOCTU XapakTepa BIMSHHUS BELIECTB H
XUMHUYECKUX TMPOIIECCOB HA OPTaHM3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4YarIMXCs: CIOCOOHOCTH CaMOCTOSATENbHO NPHOOPETATh
HOBBIE 3HAHUS MO0 XMMHHU B COOTBETCTBHUHM C XHU3HEHHBIMH MOTPEOHOCTIMH,
UCTIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUU HJSl TOUCKA |
aHanu3a Y4yeOHOW MW HAay4YHO-NONYJSIPHOM HMH(OpManum XHMHYECKOIO
COJIEp>KaHUs;

dbopMupoBaHHEe U pPa3BUTHE Y OOYYaIOIIMXCS aCCOLUUATHUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HaONI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBbIE OCOOCHHO HEOOXOMUMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUU W
MPOBEJCHUH XUMHUYECKOTO IKCIIEPHUMEHTA;

BOCIIHUTaHWE Yy OOydYaromuxcs YOSKIEHHOCTH B TYMaHUCTHUECKOMN
HANpPaBIEHHOCTH XUMHH, €€ BAXKHOW POJU B pPEHICHUU TI00aIBHBIX MPoOIeM
paIoOHaIBHOTO MPUPOAOIIOIB30BAHUS, TIONOTHEHHS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUS TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
OEpe)XKHOTO OTHOILIEHUS K TPUPOJIE U CBOEMY 3JIOPOBBIO, a TaKXKe
NpUOOpPETEHHS] OMbITa HCIIOJB30BAHUS TONYYCHHBIX 3HAHWWA JUISI TPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYaIIUSX, CBI3aHHBIX C XUMHYCCKUMHU SBJICHUSMU.

B yueOHOM mnaHe cpeaHero oOuiero oOpa3oBaHUs y4E€OHBIA TpeAMET
«XuMHUs», U3ydaeMblii Ha 0a30BOM YPOBHE, SIBISIETCS 00sI3aTENIbHBIM YUeOHBIM
IPEIMETOM.

OO6miee ynciao 4acoB, OTBEACHHBIX ISl M3YyYEHHUs] XUMHHM, Ha 0a30BOM
YPOBHE CpeAHero odmiero oopa3zoBanusi, coctanisieT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hegemro0), B 11 knacce — 34 gaca (1 gac B Heemio).



COIAEPKAHUE OBYUEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTrnyeckne 0CHOBbI OPraHMYeCKOM XUMMHU

[Tpenmer opranMuecKoi XuMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE
B NIOJIyYEHHH HOBBIX BELIECTB U MaTepUasoB. Teopus CTpOEHUS] OPraHMYECKUX
coenuHeHni A. M. bytiepoBa, €€ OCHOBHbIE NOJOXKEHUA. CTPYKTypHBIE
(GopMysbl OpraHMYeCKHX BellecTB. ['omMosorus, usomepus. XUMUYECKask CBS3b
B OPraHUYECKUX COEIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBinenue 0  KiIaccupuKauuh  OPraHMYECKUX  BELIECTB.
HomenknaTypa opraHnyeckux COeIMHEHUM (CUCTeMaTUYEeCKas) U TPUBHAJIbHBIC
Ha3BaHUs BaKHEHUIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEILECTB.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHHME ¢ 00pa3llaMM OPraHMYeCKHUX BEIIECTB M MaTepHallaMH Ha MX
OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ] OPraHMYECKHUX BELIECTB, HAONIOJCHHE H
OMMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIECHUIO OPraHUYECKUX
BEILIECTB IPU HarpeBaHuu (IJ1aBjieHue, 0OyTrJIuBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUU psad. MeTraH W 3TaH —
OpoCTEeNIINe MPEACTABUTENHN aJIKaHOB: (PM3MYECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEUIEHUs] U TOPEHMs), HAXOXKJICHHWE B MPUPOJE, MOJYyYEHHE U
IpPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUECKHUI psll. DTUIIEH U NPONUJIEH
— IpOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3UUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHMS, TUApPATALNUM, OKHUCICHHUS U
NOJINMEPHU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyraaueH-1,3: cTpoeHue, BaxHEHIINE
XUMHUYECKHUE CBOICTBA (peakuus MOJIMMEPU3AIIUN). [Tomyuyenue
CUHTETHUYECKOr0 KaydyKa U pe3HHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psi.
ALIETWIIEH — TPOCTEMIIMN MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHYECKHE  CBOMCTBAa  (peakuuu  TUIPUPOBAHUS,
raJIOreHUPOBaHUS, TUAPATALUN, TOPEHUS ), TIOJTYyUYEHUE U TPUMEHEHUE.

Apensl. benzoun: coctaB, cTpoeHue, GU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rajoreHUpoBaHUS W HUTPOBAHMS), TNOJYyYEHHE M IPUMEHEHHUE.
Tonyon: cocmae, cmpoenue, uauueckue u XumuuecKue ceolcmed (peaxyuu
2aN02EHUPOBANHUA U HUMPOBAHUS), noJayuenue u npumeHnerue. TOKCHUHOCTb
apeHoB. ['eHeTnuyeckas CBS3b MEXIY YIJIEBOJOPOJAMH, MPUHAJICKAIIUMH K
Pa3JIMYHBIM KJIACCaM.

[IpuponHbIE MCTOYHUKHM YTIIEBOAOPOAOB. [IpHpOAHBIM Ta3 W IOIYyTHBIE
He(Tauble Ta3pl. HegTh u e€ npoucxoxaenue. CnocoObl nepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TepPMHUYECKHI, KaTaJuTU4YeCKuil), nmupoaus. [IpoaykTs
nepepabOTKM He(PTH, HX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHHbIl yroib 1 NPpOAYKTHI €ro NepepadoTKH.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUIN:
O3HAaKOMJIEHWE C O0pa3uaMy IUIAaCTMAcC, KayuyyKOB M PE3UHBI, KOJUIEKIIMU
«Hedptb» u  «VYroap», MOJETUPOBAHUE MOJEKYJ  YrIE€BOJOPOJIOB U



raJIOreHONPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKOW pabOThl: MOIyYEHHUE
STUJICHA U U3YyUYEHUE €Tr0 CBOMCTB.

Pacuérnsle 3anaun.

Boluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIUH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX BEIIECTB WJIM IMPOJYKTOB
peakiun).

Kucnopoaconep:xamnue oprannyecKue coeAnHeHHs

[IpenenbHble ONHOATOMHBIE CIHUPTHl. METaHOA W ATaHOJ: CTPOCHHE,
¢u3nueckue M XUMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOJAaMH, TOPEHHUE), NMpPUMEHEHHE. BOJOpOaHbBIE CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaToMHbl€ CHHUPTHI. ODTWICHIVIMKOJIb W TJIHULEPUH: CTPOECHHE,
¢u3nueckue M XHUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMU
MeTalJlaMH, KaueCTBEHHasl peaklusi Ha MHOIOaTOMHbIE cIUpThI). [elicTBue Ha
opraHusM uenoBeka. [[pumeHenune rauueprHa 1 3TUICHTJIMKOJIS.

@deHos: CTPOCHHE MOJICKYJIbl, (U3UYECKHUE U XUMUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ilpumenenue penona.

Anpaerusibel U kemowusi. DoOpManbIErHl, aleTalbIErua: CTPOECHHE,
(du3nyuecKre U XMMHUYECKUE CBOWCTBA (PEaKMU OKUCIEHHS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIMH), IOJTYyYEHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeneibHbIE KapOOHOBBIE KHCIOTh.. MypaBbuHas H
YKCYCHasi KUCJIOThL: CTPOEHHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
o0mme [Uisi  Kjacca KUCIOT, peakuus »Tepuukanuu), IMOIyYeHUE U
npuMmeHeHue. CTeapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTaBUTEIN BBICIIMX
KapOOHOBBIX KHCJIOT. Mbula Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HUX
MOIOILIEE IEUCTBHE.

CrnoxHble 3(Hpbl Kak MNPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3¢pupoB. Kupsl. T'maponus xupoB. IlpumeHeHue Kupos.
buonoruueckas poJib :KUPOB.

YrneBoawl: coctaB, Kiaccupukanus yrieBogoB (MOHO-, JU- U
nonucaxapunbl). [roko3a — mnpocTediuii MoHOcaxapuj: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOEICTBHUE C
ruapokcugom Menu(Il), okucienne ammuayHbIM pacTBOpoM okcuia cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAX0XKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ouosornueckas poiab. @orocunre3. OpykKTo3a Kak U30MEP TIHOKO3bI.

Kpaxman u nemirono3a Kak npupojinbie nojumMepsl. CTpoeHue Kpaxmaia u
HEeJUTI0JI03bl.  PU3NYeCKHe M XMMHUYECKHME CBOMCTBA Kpaxmaja (THApOJIH3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
IpoBe/iIeHHEe, HAOII0IEHNE U OMUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLUUA OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIIMIICpUHA C
ruapokcugom Mmeau(Il)), anpaernnoB (OKuUCIEHHE aMMHUAYHBIM PACTBOPOM
okcuna cepedbpa(l) u rugpoxcumom menu(Il), B3aumopeicTBue kpaxmana ¢
MOJIOM), MPOBEACHHE MPAKTUYECKOM pabOThI: CBOICTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaun.

Boluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIUH IO H3BECTHBIM




Macce, 00bEMyY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX BEIIECTB WJIM MPOJYKTOB
peakiun).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI ~ Kak  aM(OTEpHbIE  OPraHUYECKHUE  COEIUHEHHS.
®duznyeckrue U XUMHUYECKUE CBOWCTBA aMUHOKHUCIOT (HAa MpUMEpE TIIUIMHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJIApHbIE coequHeHus. llepBuunas,
BTOpPUYHAs U TPETUYHAS CTPYKTypa OENKOB. XMMHUYECKHUE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpAaLlMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
HAOJIIOICHUE M ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATypalusi OEIKOB
IIPU HArpeBaHUU, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHH S

OCHOBHbIE  TOHATHS XMMHHM  BBICOKOMOJIEKYJSIPHBIX  COEIMHEHUM:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMHU, CPEIHSSA
MoJIeKyJisipHass Macca. OCHOBHBIE METO/bl CHUHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHUI — OJIMMEPU3ALIUSL U TTOJTMKOHICHCALIMSL.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX NPEBPALLECHUN:
O3HAaKOMJIEHWE ¢ oOpa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
m1acTMacc, KayuyKoB.

MexnpeaMeTHbIE CBS3H.

Peasmzannss MeXNpeIMETHBIX CBA3CH NPU H3YYEHUM OPraHUYECKOU
xumu B 10 Kacce OCYIIECTBISETCS YEpe3 MCIOJIb30BaHHE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MOHATHUH, TaK M TMOHSATUH, SIBISIOLIUXCS CUCTEMHBIMU
JUISL OTAEJIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE TMIOHATUSA: SIBJIEHWE, HAay4yHbId (aKT,
TUI0TE3a, 3aKOH, TEOpHsl, aHaju3, CUHTE3, KiacCU(UKAIMs, MEePUOJAUYHOCTD,
Ha0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIINPOBAHUE.

®duzuka: Marepusi, DSHEpPrus, Macca, aToM, DOJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BELIECTBA, (PU3MUECKUE BEIUUYHUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEUIECTB B OpraHuU3Me,
(doTOCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€IKU, YIJIEBOJbL, KUPBI,
(hepMEeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, IOJIE3HbIE HMCKOMAeMbIE,
TOIUIMBO, PECYPCHI.

TexHoJOorus: NUIIEBbIE MPOIYKThl, OCHOBBI PallMOHAIBHOIO MUTAHUA,
MOIOUIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETUYECKUE NpenapaThbl, MaTepuabl
U3 UCKYCCTBEHHBIX U CUHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIIASA U HEOPT'TAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XUMUYECKUM JJIEMEHT. ATOM. Sapo aroma, HW30TOIBI. DJIEKTPOHHAS
0005104Ka. DHEPreTUUYECKUE YPOBHHU, OAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH paclpeAesieHUs IEKTPOHOB N0 OpOUTAISIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHASI KOHPUTYpALUsi aTOMOB.

[lepnognuecknii 3akoH u llepmonnueckas cucremMa XHMHYECKHX
anementoB J[. WM. MenneneeBa. CBfA3b NEPUOAMYECKOTO 3aKOHA W



[Iepnognueckort cuctemMbl xumuuyeckux dsyemeHToB [[. WM. MenneneeBa ¢
COBPEMEHHOW TEOpPHEN CTPOCHHS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00Opa3yeMbIX MMHU MPOCTBIX MU CIOKHBIX
BEIIECTB [0 TpynIaM M MEpUOJaM. 3HAYEHHUE IEPUOJNYECKOrO 3aKOHA B
Pa3BUTHH HAYKHU.

Crpoenue BeliecTBa. XHUMHUYECKash CBSI3b. BUIBI XHUMHUYECKOW CBA3U
(KOBaJIeHTHAsI HETIOJISIPHAS U MOJIsIpHAsi, MOHHAsA, MeTaJIIn4YecKas). MexaHu3mbl
00pa3oBaHUsI KOBAJIEHTHONW XHMMHYECKOMW CBA3M (OOMEHHBIM U JOHOPHO-
akienTopHslil). BogopoaHas cBsizb. BajeHTHOCTh. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucneHus. IoHbl: KATUOHBI U AHUOHBI.

BemecTtBa MOJNIEKYNSPHOTO M HEMOJEKYJISPHOTO CTPOEHHs. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HNbl  KPUCTAUIMYECKUX  PEHIETOK.
3aBHCHUMOCTb CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHeIX cucreMax. VICTUHHBIE M KOJIJIOMIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanuss ~ HEOpraHMYECKUX  COEAMHEHMIA. Homenknarypa
HEOPraHWYEeCKUX BelECTB. ['eHeTnueckas CBsI3b HEOPraHMYECKUX BEIIECTB,
IpUHAAIEKAINIMX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakuus. Krnaccupukamuss XMMHUYECKHX peakiuil B
HEOPraHUYECKOW U OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUSI MACChl BEIIECTB,
3aKOH COXPAaHEHHMSI U MPEBPAIICHUS JHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IMYHBIX  (PaKTOPOB.
OOpartumble peakuuu. XUMUYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME Ha
COCTOSIHME XUMHUYECKOro paBHOBecus. [Ipunnun Jle [laTense.

Onektponutuyeckas auccouuanus. CUllbHbIE W cla0ble AJIEKTPOJIUTHI.
Cpena BOOHBIX pacTBOPOB BEIIECTB: KUCAsA, HEUTPaIbHas, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEINIBHBIE PEAKIIUU.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX NPEBPALLCHUN:
nemMoHcTpauus tabnui «llepruoguyeckas cucreMa XMMHYECKUX 3ieMeHToB /1.
N. MenpeneeBa», n3yuyeHue Mojelield KpUCTAJUIMYECKUX PEIETOK, HAOI0IeHHE
U OINHMCAaHUE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX ONBITOB (pa3iloKEHHE
IIEPOKCHJIa BOJOPOAA B MNPUCYTCTBUM KaTalau3aTropa, ONPEACIICHUE CPEIbI
pPacTBOpPOB BEIIECTB € IOMOIIBI0 YHUBEPCAJIBHOIO HWHIMKATOPA, PEAKLIHUU
MOHHOTO OOMEHA), MPOBEJACHHUE MPAKTHUUECKOW padoThl «BiusHUE pa3audHbIX
(aKTOpPOB Ha CKOPOCTh XMMHYECKOU PEAKLIHI.

Pacuérnble 3anaun.

Pacuétel 1m0 ypaBHEHMSM XUMHUYECKMX pEaklUHuid, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C MCIOJb30BAHUEM IMOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuyeckass xumusi

Hemeramnsl. Ilonoxkenne HemeramuioB B Ilepuogmyeckonn cucreme
xumuueckux snemeHToB JI. M. MenzeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
®duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha HpHUMeEpe
KHCJIOpOJa, cepbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIJIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga U KpeMHHS) U UX  COEAUHEHHM  (OKCHJIOB,
KHUCIIOPOACOIEPKAIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHeHne BaKHENIINX HEMETAIUIOB U UX COEUHEHUM.

Meramnel. [lomoxenne metaiutoB B [leprnoanueckoit cucteMe XUMUYECKAX
anementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DSJIEKTPOHHBIX



000104eK aToMOB MeTauioB. O0mue pusznueckue cBoiictBa MetamioB. CruiaBbl
METAIJIOB. DJIEKTPOXUMHUUYECKUI P HAIIPSHKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAKHEUIIMX META/IOB (HATpUM, Kalui, KalabIUi,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO61mume crnocoObl MoJy4eHus] MeTaiioB. [IpumMeHeHue MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIIECTB W UX MPEBPAILCHUI:
U3YUYEHUE KOJUIEKIIMU «MeTaibl U CIUIaBbDy, 00pa3l0B HEMETAIIIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aJ1ay, HAOJIOJICHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBUE THAPOKCHAA  AJIOMUHUSA C
pacTBOpaMM KHUCJOT M IIEJI0Yei, KayeCTBEHHBbIE pEaKIMUd Ha KaTHOHBI
METAJJIOB).

Pacuérnsle 3anaun.

Pacuétsl Macchl BeniecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEILIECTB,
pacu€rbl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CIU
OJIHO M3 BELIECTB UMEET ITPUMECH.

XuMus ¥ KU3Hb

Ponb xuMum B o0ecreueHnu SKOJOTUUECKOM, YHEPTeTUYECKON U MUIIEBOM
0€30MacCHOCTH, pa3BUTUM MeAUIIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOIMIMX HAYYHBIX NPUHIHUIAX MPOMBIIUICHHOTO
MOJIYYEHUS BAXKHEUIIIUX BEIIECTB.

UenoBek B MUpe BEIIECTB MU MAaTEPUANIOB: BaXKHEHUIIIUE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepuajbl, Kpacku, CTEKJIO, KepamuKa,
MaTepualbl JJis JJIEKTPOHUKH, HAHOMAaTEpHUailbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

Xumusi U 30pOBbE YEJIOBEKA: MpaBWJIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE30MacHOr0 HCIOJIb30BaHUSA MPEenaparoB OBITOBOM
XUMUH B TTOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzaumss MeXnpeaMEeTHBIX CBSI3€M MpU  HM3ydyeHUH oOOwwed u
HEOpPraHW4YeCcKoM XumMuu B 11 Kiacce OCYIIECTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK W TOHATHH, SBISIOMIUXCS
CHUCTEMHBIMHU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO01ue ecTeCTBEHHO-HAayYHbIC MTOHSATHS: HAYYHBIN (DaKkT, rumnoresa, 3aKO0H,
TEOpHUsl, AaHaJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJECHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.

@dusuka: mMarepus, HEPTHsi, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, PaJUOAKTUBHOCThb, MOJIEKYJIa, SHEPreTUYECKUN YpPOBEHb,
BELIECTBO, TEJIO, O0BEM, arperaTHO€ COCTOSHME BELIECTBA, (PU3NYECKUE
BEJIMYMHBI U €JIUHULIBI UX U3MEPEHHUS, CKOPOCTh.

buonorusa: knerka, opraHusM, -JKocucTteMa, Ouocdepa, Makpo- U
MUKPODJIEMEHTbI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHepasibl, TOpPHBIE TMOPOJbI, TOJIE3HBIE HCKOMAeMBbIE,
TOIUIMBO, PECYPCHI.

TexHomnorus: XUMHUYCCKasA IMPOMBINIJICHHOCTD, MCTAJIyprusi,
IMpOn3BOACTBO CTPOUTCIIbHBIX MaTcpualioB, CEIBCKOXO03SHCTBEHHOC
IMpoOn3BOACTBO, UIIcBas IMPOMBINIJICHHOCTD, q)apMaHCBTI/ILIGCKaSI

IMPOMBINIJICHHOCTD, IIPOHU3BOJACTBO KOCMCTHUUYCCKUX IIPCIIaApaTOB, IMMPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTcpuaoB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOIPAMMBI IO
XMUMHUN  HA  BA3OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHHMA

JIMYHOCTHBLIE PE3YJIBTATDBI

®I'OC COQO ycraHaBnuBaeT TpeOOBAHMS K PE3yJbTaTaM OCBOEHUS
00yyYaroImMUMUCA TMPOrpaMM CpPEIHEro o0Iero oOpa3oBaHUs (JIUYHOCTHBIM,
METanpeIMETHbIM M MNpeaMeTHbIM). HayuHo-MeToaumueckoil OCHOBOM IS
pa3pabOTKH MJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrPAMM CPEIHETO OOLIET0
00pa30BaHUsl SBISETCS CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B cooTBeTcTBUM € CHUCTEMHO-IEATENLHOCTHBIM IMOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpeaMeTa « XUMHs» Ha YPOBHE CPEIHEro
00111er0 00pa30BaHUs BbIJICICHBI CIEAYIONIUE COCTABISIONIUE:

OCO3HaHUe O0YyYarOUIUMHUCS POCCUHCKOM TPaKJaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEICHUIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

LEJICHANPABICHHOE PAa3BUTUE BHYTPEHHHX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAYyKH
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaloIIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATENBHOCTU [IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH, MPUCYIIMMHU LETOCTHON
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HaJIMYM€ TMPABOCO3HAHUSA DSKOJIOTMYECKOW KYJIbTYpbl MU CIOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KM3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MpeaMeTa «XUMHs JOCTUTalTCs B
€IMHCTBE YYEOHOM M BOCIUTATEIBHON [EATEIbHOCTH B COOTBETCTBUM C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU U UJeallaMi POCCUICKOI0 rPpaKJaHCKOI0 00IIeCcTBa, MPUHATHIMU B
oOLIecTBe HOpMamMu U IPaBUJIAMH TOBEAECHHSI, CIIOCOOCTBYIOIIMMH MpoLeccaM
CaMOIO3HAHUsS, CAMOPAa3BUTHS U HPABCTBEHHOIO CTAHOBJIEHUS JINYHOCTH
00yyYaroImmxcsl.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c()OpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHON W MPAKTUYECKOM JEeATEIbHOCTH
oOyyJaronuxcs o peayu3ali TPUHATHIX B OOLIECTBE LICHHOCTEN, B TOM YHCIIE
B YaCTH:

1) rpamaaHCKOro BOCIUTAHUS:

OCO3HaHUsl  OOy4YalOMIMMHUCS  CBOMX  KOHCTUTYLMOHHBIX TMpaB U
00s3aHHOCTEM, YBa)KEHUS K 3aKOHY U MPABONOPAJIKY;

IPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3JAAHHUH
y4€OHBIX MPOEKTOB, PEIICHUN YUEOHBIX U MO3HABATENbHBIX 33]1a4, BHIIOTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHMMAaThb M NPHUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTBI IpYTUX MPU aHAJIU3€ Pa3Iu4HbIX BUAOB YUEOHOU JAEATEINbHOCTH;

2) MaTPpHOTHUYECKOr0 BOCIINTAHUS

LHEHHOCTHOTO OTHOIIEHHSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YCCTBEHHON XUMMHU,

YBaXEHUSI K IMPOILIECCY TBOPUECTBA B OOJIACTH TEOPHHM U MPAKTUYECKOIO
IPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUXKEHUS HAYKU €CTh PE3yJbTaT



JUIMTENIbHBIX ~HAOJIIOJICHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX IOUCKOB,
NOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpPECAa M TO3HABAaTEJIbHBIX MOTMBOB B MOJYYEHUU U TOCIEAYIOLIEM
aHanu3e  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHUSIX  COBPEMEHHOM
OTE€UYCCTBEHHON XUMMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 TIOBEICHHS;

CHIOCOOHOCTH ~ OIIEHMBaTh CHUTyallUH, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJAEHUE U MOCTYIKHA CBOMX TOBApHILEH ¢
NO3ULMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE IOCIEACTBUI ATHX
MOCTYIIKOB;

4) popMupoOBaHHS KYJbTYPHI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3J0poBOoro M 0Oe3onmacHOro oOpa3a KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (PHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

coOJirofieHusl MpaBwil 0€30MacHOTrO OOpallleHus C BEIIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTU TMPaBUJ WHJIMBHUIYAIbHOTO U KOJUIEKTUBHOI'O
0€30MacHOro MOBEAEHUS B CHUTYyalUsX, YTPOXKAIOIIKUX 3J0POBbI0 M KU3HU
JIIO/ICH;

OCO3HAHWSl  MOCJIEACTBMM M HENpHUSATUS  BPEOHBIX  MPUBBIYEK
(ynotpeOieHus alnKoroisi, HAPKOTUKOB, KYpEHUs);

5) TpyaA0BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOW W JAPYrMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B PpEUICHUU MPAKTHUYECKUX 3a]ad
COIMAILHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEpECca K MPaKTUYECKOMY HM3YYEHMIO Mpodeccuil pa3inuyHOro poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS MIPEAMETHBIX 3HAHUN 110 XUMUH;

yBaXEHUS K TpyHdy, JIOIAM TpyJa M pe3yJpTaTaM TpyJdOBOM
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUAYAJbHON TPAECKTOPHUU
oOpazoBaHus, Oyayimiel npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB
U IOTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

9KOJIOTMYECKHU 11eJ1IeCO00Pa3HOr0 OTHOIICHUS] K MPUPOAE, KaK MCTOUHUKY
CYyIIECTBOBAaHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS MIO0AJIBHOIO XapakTepa SKOJOTMYECKUX MpoOseM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLMATBHOU CPEAbL;

OCO3HaHUsl HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN XUMUHU IS
pelIeHns: BOIPOCOB PALIMOHATIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOILIEH
IPUPOAHON CpeJie, YMEHHUS MPOrHO3UPOBATh HEOJIArONMpPUATHBIE SKOJIOTHYECKUE
NOCJIECTBUA MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HaJIM4YMg  Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHUS, 3KOJOTHMYECKOU
KyJbTYpbI, OIbITa AESATEIBHOCTU SKOJOTMYECKOM HAINpPaBIECHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEIIbHOM, KOMMYHUKATUBHON U COLIMAIIBHOMN



MpPaKTUKE, CHOCOOHOCTU W YMEHHUSI AaKTHUBHO TMPOTHUBOCTOATH WJICOJIOTHUU
xemodoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMAHUS CHeUU(PUKM XUMHUM KakK HayKd, OCO3HAHUSI €€ poju B
GbopMUPOBAHUM PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU 1I€JIOCTHOIO
npeACTaBICHUs 00 OKPYXKAIOIIEM MUPE KaK O €UHCTBE NPUPOJILI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEW M pElIeHWU MNpOoOIeM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHHM [UJII COBPEMEHHOM
IMBWIM3ALUK: B €€ T'YMaHUCTUYECKOW HAMpPaBJICHHOCTH W BAXKHOW POJIA B
CO3/IaHUM HOBOHM 0a3bl MaTepUalibHOW KYJIBTYPhI, PEIICHUH TJI00aTbHBIX
npoOJieM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
MUIIEBOM M DIKOJOTMYECKOM O€30MacHOCTU, B Pa3BUTUU  MEAUIIUHBI,
o0ecreyeHnn yCiIoBUil YCHEIIHOIO TPYAa U SKOJIOTHYECKH KOM(POPTHOMN KU3HU
Ka)kJIOTO YWICHA OOIIEeCTBA;

€CTECTBEHHO-HAYYHONW TPAMOTHOCTH: MOHMMAHUS CYIIHOCTH METOOB
MO3HAHUS, HCMHOJb3yeMbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOIb30BaTh TOJIy4yaeMble 3HAHUS JUIsl aHain3a W OOBSICHEHUS SIBICHUU
OKpY>Kalolllero MUpa M MPOUCXOMASIINX B HEM H3MEHEHUMH, YMEHUS JieNlaTh
000CHOBaHHBIC 3aKJIIOYEHUS]I HA OCHOBE HAY4YHbIX (DAKTOB U HMEIOUIUXCS
JAHHBIX C IEJIBIO MOJYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBLCKON NS TEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TOJYYEHUIO HOBBIX 3HAHWU 1O XUMHUU B
COOTBETCTBUHM C KM3HEHHBIMU MOTPEOHOCTAMU;

uHTEpeca K  OCOOCHHOCTSIM  TpyJda B pa3iIuuHbiXx  cdepax
npo¢eCCUOHANILHON JIEATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUS y4e€OHOro mMpeaMeTa «XUMUs
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble i1 (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOyYaronIuxcs
MEKIMCUUILIMHAPHbBIE (MeXTpeMEeTHBIE) oOIIeHayYHbIE HNOHSATUA,
OTpa)karollue IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHEnu(UKy METOOB
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
DHEprus, SBJICHHE, MPOIECC, CUCTEMAa, HAy4YHBIA (aKT, MPUHIUI, THUIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOI0JIeHHe, H3MEpEHHE,
AKCTIICPUMEHT U JIPYTHe);

YHUBEPCAIbHbBIC y4eOHbIe JeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PETYyJATHBHBIC), oObOecrneuuBaroniye (HopMuUpOBaHHE
(GyHKIMOHATBHOM TPAMOTHOCTH M COLIMATILHON KOMIETEHIIMN 00yYaroInXcs;

CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKME 3HAHWA W  YHUBEpCAIbHBIC
y4eOHBIC JICUCTBUS B MO3HABATEIIHHON M COIIMAIBHOM MPAKTHKE.



MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHHUE YHHUBEPCAJIbHBIMU
y4eOHbIMU  T1O3HABATEIbHBIMH, KOMMYHUKATUBHBIMU M  PETYISTUBHBIMU
JEUCTBUSIMU.

OBinageHune  yHHMBepPCAJIbHBIMH  Y4YeOHBIMH  TNO3HABATEJbHBIMH
AefiCTBUSIMM:

1) 0a30BbIe JIOTHYECKHE 1eHCTBUSA:

CaMOCTOATENbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoOBaTh MpoOJIeEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeaeNsITh LENU JAEATeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTHb pE€3YyJbTaThl JAESITEIBHOCTH C IOCTaBJIECHHBIMU
LEJSIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JTOTUYECKOTO MBIIIICHUS —
BBIJICJIATh XapaKTEPHbIEC MPU3HAKU MOHATUI U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS JJIs1 OOBSICHEHUS OTAEIbHBIX (PAKTOB
U SIBJICHUI;

BbIOMpATh OCHOBAaHUA M KPUTEPUM I KJIACCU(PUKALMH BEUIECTB U
XUMHUYECKUX PEaKIUK;

yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEX]Yy HW3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTbH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, NEIyKTUBHBIE, IO
AHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI M 3aKIIOUEHUS;

OPUMEHATh B MpPOLECCe TO3HAHUS, HCHOJb3yEeMblE B  XUMUU
CUMBOJIMYECKME  (3HAKOBBIE)  MOJIENH, MpPeoOpa3oBbIBaTh  MOJIEIbHBIC
OPEICTaBIICHUS — XUMUYECKUA 3HAaK (CHUMBOJI) D3JEMEHTa, XUMUYECKas
dopmyna, ypaBHEHHE XHMHYECKOM pEAKUUUM — IMPU PEIICHHH Y4eOHBIX
NO3HABATEJbHBIX M MPAKTUYECKUX 3aJa4, MPUMEHSTh Ha3BaHHbIE MOJEJIbHbIC
IPEICTaBIICHUS JUIsl BBISIBICHHS XapaKTEPHBIX NPU3HAKOB M3Y4YaeMbIX BELIECTB
Y XUMUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eHCTBUA:

BJIaJIeTh OCHOBAMHU METOJ/IOB HAyYHOI'O MO3HAHHUS BEIECTB U XUMHUYECKUX
peaKkuui;

dopMynupoBaTh LENIM M 3aJayd  HUCCIEOBaHUs, HUCIIOJIb30BaTh
IIOCTABJICHHBIE M CaMOCTOSTENbHO C(OPMYJIHPOBAHHBIE BONPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHUIA;

BJIAJCTh HAaBbIKAMU CaMOCTOSITEJIbHOTO IIJIJAHUPOBAHMS M MPOBEICHUS
YUYEHHUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAONIOAATh 3a
XOJIOM  IMpoliecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH  €r0  pe3yJsbTarT,
dbopmynupoBath 0000IIEHUSI W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTHU
pe3yNbTaTOB HCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

npuOOpeTaTh OMNBIT YYEHUYECKOM HCCIEN0BATENLCKOW M IPOEKTHOU
JESATENbHOCTH, MPOSBISITH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbBHOMY
NOMCKY METOJIOB pEIICHUS MPAKTUYECKHX 3a/lay, NPUMEHEHHIO pPA3JIMYHbIX
METOJIOB [TO3HAHHS.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHQoOpMauuu (Hay4dHO-
NOMmyJisipHasi JIMTepaTypa XUMHUYECKOTO COJIEp’KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTEepHETa), aHAIM3UPOBATh HHPOPMALIMIO PA3IUYHbBIX BUIOB U (hopM



NpEACTaBIICHUs,  KPUTHYECKHM  OLEHMBaTh €€  JOCTOBEPHOCTb  H
HENPOTUBOPEUYHBOCTb;

(GbopMyIMpOBaTh 3aIIPOCHI M IPUMEHSThH PA3IMYHbBIE METO/IbI IPU MOUCKE U
orOope uHPOpMALMKM, HEOOXOAUMON Jid BBINOJIHEHUS YYEOHBIX 3ajad
OITPENICIIEHHOTrO TUIIA;

npUOOpETaTh OMBIT MCIOJIb30BaHUS MH(YOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYI0 (OpMY IMpPEICTaBICHUS
uH(popmaiu (cxeMsbl, rpaduKy, TuarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyeCTBE CpEACTBAa Mpu padoTe ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTU4YeCcKue) 3HAKM U CHUMBOJBI,  (GopMysbl, aOOpeBUATYpHI,
HOMEHKJIATYpy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA
HarJIJHOCTH.

OBynageHne yHMBepCcaIbHBIMA KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYLIECTBY OOCYXJIaeMOM TeMbl B XOJ€ Juajora
U/WIM JUCKYCCUH, BBICKa3bIBaThb WAEH, (OPMYIUMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJIOKEHHOH 3a1a4H;

BBICTYIIATh C MPE3EHTALUEN Pe3ybTaTOB MO3HABATEIbHOU JNEATEIbHOCTH,
NOJIYYEHHBIX CAaMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH MpHU
BBINIOJIHEHUHM XMMHUYECKOIO JKCHEPUMEHTa, NPAKTUYECKOW paboThl 1O
MCCJIEIOBAaHUIO CBOMCTB M3yYaeMbIX BELECTB, peai3alii y4eOHOro NpoeKTa U
(opMyIMpoBaTh BBHIBOJBI MO pE3yJbTaTaM MPOBEIEHHBIX UCCIEAOBAHUN MyTEM
COrJIacOBaHUs MO3ULHUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJsTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYILECTBISATH CBOIO IMO3HABATEIBHYIO
NEeSTENbHOCTb, OINpeAess €€ Leld W 3aJadd, KOHTPOJUPOBaThb W MO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MPEIaraéMblii ajJirOpUTM JEHCTBUU TpH
BBINIOJIHEHUN Y4YE€OHBIX M HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ PexTUBHBIA CNOCOO MX pElIeHHs] ¢ Y4ETOM MOJIyYEHHsS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKLIUIX;

OCYIIECTBIISATh ~ CAaMOKOHTPOJb  CBOEM  JIEATENBHOCTH HAa  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

NNPEJMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMetHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XuMUSD)
OTpaXaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XUMHYCCKON COCTABIIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIU XHMHHM B TO3HAHUU SIBICHUMN
npuposibl, B (GOPMUPOBAHMU MBIIUICHUSI U KYJAbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOAMMOM sl PEIICHUS] MPaKTUYECKUX
3a1a4 U DKOJOTMYECKH OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO H
MIPUPOJHOM CpEJIE;

BIIQJICHUE CUCTEMOW XMMHUYECKMX 3HAaHWM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XUMUYECKUI DSJIEMEHT, aTOM, OJJEKTPOHHAas
o0osoyka aTroma, MOJIEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,



XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpaLIEHHAas),
MOJIb, MOJISIpHAas ~ Macca, MOJSPHBIA  OOBEM,  YIJIEPOJIHBIA  CKEJET,
(yHKUMOHANBHAS TpyNma, paaukan, H30MEpUs, H30MEpPbI, TOMOJIOTUYECKUI
psil, TOMOJIOTH, YTIJI€BOJOPOJbI, KUCIOPOA M a30TCOAEPKAIUE COEIUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS );
TEOPUU U 3aKOHBI (TEOpHs CTPOEHUsI OpraHnueckux BeuiecTB A. M. Bytieposa,
3aKOH COXPAaHEHMsI MACChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHHUA, JIeXKallhe B OCHOBE IOHHMAaHHS
OPUYUHHOCTH U CHCTEMHOCTH XHWMHMUYECKUX SBJICHUH, (DaKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYEHHH U O€30IaCHOM HCIIOIb30BaHUU
BKHEUIINX OPraHMYECKUX BELIECTB B OBITY U MPAKTUYECKOW AESATEIBHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUI BBISABIATh XapaKTEPHbIE NTPU3HAKKU MOHATHM,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHUE MOHSITHUS
P ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLIECHU OPraHnYECKUX COCIMHEHHUI;

c¢(OpMUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsi
COCTABJICHHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpALIEHHOI)
(GopMya OpPraHMYECKHX BEIIECTB U YypPaBHEHUH XHUMHUYECKHX pEaKLUi,
U3TrOTABJIMBATh MOJEIIM MOJIEKYJI OPraHUYECKUX BEIIECTB JUJISl MIUTFOCTPALIMH UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABIMBATH IPUHAITIEKHOCTh U3yUYEHHBIX
OpraHUYECKUX BELIECTB MO HMX COCTaBYy M CTPOEHUIO K OINpPEACTIEHHOMY
KJIacCy/Tpynne COeIMHEHUN (YriaeBOAOPOJIbl, KUCIOPOJA W a30TCOJAEpXKalIHe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEIMHEHHMS), JaBaTh MM Ha3BaHUA IO
cucremarnueckoi HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TPUBUAJIbHBIC
Ha3BaHUS OTJEJbHBIX OPraHUYECKUX BEIIECTB (ITWIIEH, MPONWIEH, aleTUJIEH,
STUJICHIJIMKOb, TIMUEPUH, (PeHOII, (popManbaeru, aueTaibIeru, MypaBbHHas
KHCIIOTa, YKCYCHasi KHCIJIOTa, OJICMHOBAs KHCJIOTa, CTEapHMHOBAsl KHCIIOTA,
III0K03a, (PPYKTO3a, Kpaxmal, 1eJIJTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS ONpPEAENATh BUIbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHHSI NMPUMEHATH IMOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytnepoBa nansi oOBSICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MAacChl
BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTb COCTaB, CTPOEHHE,
(¢u3nyueckrue U XMMHYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTENEH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, MPONWJIECH, alleTUJIEH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H30/1, METaHOJI, STAHOJ, STHUJICHTIIUKOJIb,
[JIMLEPUH, (EHOJI, alleTalIb/IETU, MypaBbUHAs U YKCYyCHasl KUCJIOTHI, IIIHOKO3a,
Kpaxmay,  LEeUII0JIO3a, AaMUHOYKCYCHas  KHUCJOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh yMEHUs XapaKTepHU30BaTh MCTOYHUKHU
YIJIEBOJIOPOJIHOTO ChIpbst (HE(PTh, TPUPOJHBIA Ta3, Yrojib), CHOCOOBI HX
nepepadOTKU U IPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

c(OpPMHUPOBAHHOCTh YMEHUI MPOBOAMTH BBIYUCIEHHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOJHOTO BEIECTBA WA MPOAYKTa
peakluMH MO HW3BECTHBIM Macce, 00bEMY, KOJMWYECTBY OJIHOTO M3 HMCXOAHBIX
BELIECTB MJIU MPOAYKTOB PEAKIIUH);



c(hOpPMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOUN 3HAHUM 00 OCHOBHBIX
METO/IaX Hay4YHOr'0 MO3HAHUS, UCIIOIb3YEMBIX B XUMHUH ITPU U3YUEHUH BELLECTB
U XUMUYECKUX  sIBJEHUW  (HAOJIOJIEHHE, U3MEpPEHHE, OIKCIICPUMEHT,
MOJIEJIMPOBAHMUE), KCMOJb30BATh CUCTEMHBIE XMMHYECKHE 3HAHUS  JUIS
OPUHATHS PEHICHU B KOHKPETHBIX >KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C
BELIECTBAMHU U UX IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh ~ YMEHHMH  CcOONOaTh  IpaBWjia  IOJIb30BaHUS
XUMUYECKON MOCYyJoi M JabopaTOpHbIM O0OpYJOBaHUEM, a TaKXKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUHU C MHCTPYKIHUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATh XUMUYECKUN
AKCIIEPUMEHT (IPEBpAILlEHUs OPraHMYECKHX BEIIECTB IPU HArpeBaHUM,
NOJIy4EHHE JTHJIEHa M M3YYEHHE €ro CBOWCTB, KayeCTBEHHbIE peakUuu
OpraHUYeCKUX BEUIECTB, JEHATypalus OEJIKOB MpU HarpeBaHUH, IBETHBIE
peakuuu OEJIKOB) B COOTBETCTBUU C NMPABWJIAMU TEXHUKH O€30MACHOCTH IPHU
oOpalieHn ¢ BEIEeCTBAMH M J1a0OpaTOpHBIM OOOpPYAOBAHUEM, IPEICTABIATH
pe3yibTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOIIMX peakuuid U (HOpPMYJIUPOBATh BBIBOJBI HAa OCHOBE JTHUX
pe3ynbTaToB;

c(OpPMUPOBAHHOCTh YMEHUI KPUTHUECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOU
uH(popmanu, IHTepHET 1 Apyrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh MpaBWJa  HKOJOTUYECKHU
1eJ1eCO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UEISIX
COXpaHEHUsI CBOETO 370POBbS U OKPYKArOUIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JIEHMCTBUS HA JKUBBIE OPIaHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHMMas cMmblca nokazarens [1/IK, noscHATe Ha npuMepax crocoObl
YMEHBUIEHUS U TPEIOTBPAICHHUs] MX BPEIHOTO BO3ICHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUTsl OOYYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/J0POBbS: YMEHUE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEILECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX W CIHA0OBUASIIMX OOYYalOLMXCS: YMEHUE HCIIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuii JI. bpaiins npnga  3anucu
XUMHUYECKUX HOPMYIIL.

11 KVIACC

[IpenmeTHble pe3yibTaThl OCBOEHUs Kypca «OOIias v HeopraHuyeckas
XUMUSD OTPaxkaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUNM: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpA, POJU XHMHHM B TO3HAHUU SIBJICHUMN
npuposibl, B (GOPMUPOBAHMU MBIIUICHUSI U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOJAUMOM ISl PEIICHUS] MPaAKTUYECKUX
3aJ1ad4 U DKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CUCTEMOW XMMHUYECKMX 3HAaHWM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XUMUUYECKUN 3JIEMEHT, aTOM, U30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJICHTHAs, UOHHAs, METAJUIMUECKas, BOJIOPOJIHAS), KPUCTAIIIMUECKas



pemeéTKa, TUIbl XUMUYECKUX PEAKIINMI, PACTBOP, AJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJUTHYECKAS] TUCCOLMALMs, OKHUCINTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakluuy, XUMUYECKOE PaBHOBECHUE); TEOPHUH U 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON aucconuanuu, nepuoauueckui 3akon [{. . Menneneena,
3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHECHHMS W IPEBPALICHUS
SHEPIrUU MPU XUMUYECKHX PEAKLUSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMHH, MHUPOBO33PEHUYECKNE 3HAHMSA, JIeXKAlMe B OCHOBE ITOHUMAaHHUS
OPUYUHHOCTH U CHCTEMHOCTH XHWMHMUYECKUX SBJICHUH, (DaKTOJOTHYECKHE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYEHHUH U OE€30IaCHOM HCIIOIb30BaHUU
BaKHEUIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTHUUYECKOU JESATENbHOCTU
YEJIO0BEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTEPHbIE TPU3HAKU MOHATHMH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HMCIOJIB30BATh COOTBETCTBYIOLIWE ITOHSATHS
IIPU ONIMCAaHWH HEOPTaHWYECKUX BEIIECTB U UX ITPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUUYECKYIO0 CUMBOJIMKY JJIsi
coctaBieHus] (GOpMYJ BEUIECTB W ypPaBHEHUH XMMHUYECKUX PpEaKIHid,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBHanmbHble Ha3BaHHUS
OTJIEJIbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHblid ra3, yriaeKuciblid ra3, aMMuUax,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTbh, IUTHEBAS COJA, IUPUT U APYTHE);

c(OpMUPOBAHHOCTh YMEHUW OMNpPEAENATh BaJEHTHOCTb M CTENEHb
OKHCIICHHUS] XUMHAYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTO COCTABA, BUJ
XUMUYECKON CBsI3U (KOBaJE€HTHasl, MOHHAs, METAJUIMYECKas, BOJIOpOJHAs) B
COCAVHEHUAX, THUN KPUCTAIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBA
(aTOMHas1, MOJIEKYJISIpHAs, HOHHAs, METaJUIMYECKasi), XapaKkTep Cpelibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBAaTh IPUHAIEAKHOCTD
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OINpPEAEIEHHOMY Kiaccy/TpyIie
COEIMHEHHI (IpPOCThlE€ BEIIECTBA — METaUIbl M HEMETallbl, OKCH/IbI,

OCHOBAaHMSI, KUCIOTbI, aM(OTEPHBIE THPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PAaCKpPbIBATh CMBICI NEPHUOJUYECKOTO 3aKOHA
JA. W. MengeneeBa W AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOIIYIO,
OOBSICHUTENbHYIO U IIPOTHOCTHYCCKYIO QYHKINH;

c(OpMHUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX dyeMeHTOB |—4 mnepuonos Ileproanyeckoil CHCTEMBI
xumuueckux snementoB JI. M. MenpaeneeBa, ucnonb3ys MOHATUSA «s-, p-, d-
AJIEKTPOHHBIE  OpOUTaIM»,  «IHEPreTHUYECKHUE  YPOBHW»,  OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XUMHUYECKHUX JJIEMEHTOB U HUX
COEAMHEHNH N0 nepuoaam u rpynnam llepuoandeckoil cucTteMbl XMMUYECKUX
anemeHToB [l. 1. MeHeneena;

c(hOpPMUPOBAHHOCTh YMEHUW XapaKTepu30oBaTh (OMHUCHIBATH) OOIIUE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKHUX BELIECTB Pa3JMYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE NEHETUYECKOUW CBSI3M MEXKIY HEOPraHMYECKUMHU
BELIECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(hOpMHUPOBAHHOCTh YMEHHUS KIaCCU(PULIMUPOBATh XUMUYECKUE PEAKIIUH 110
Pa3IMYHBIM [PU3HAKAM (YMCIY UM COCTaBY pearupyrouiux BELIECTB, TEIIOBOMY
3 dekTy peakiun, I3BMEHEHUIO CTEIIEHEN OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH
peaKlMM, YYaCTHIO KaTaanu3aropa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABJISITH YPABHEHUSI PEAKIUI pa3IMYHbIX
TUIIOB, TOJHBIE M COKpPAUIEHHBIE YpaBHEHUS pEaKUHMil HMOHHOro OOMeHa,
YUHUTBIBAsA YCIOBHUS, IPU KOTOPBIX 3TU PEAKUUU UAYT O KOHIIA;



c(OpMUPOBAHHOCTh YMEHHUI MPOBOAMTH PEAKIMH, IOATBEPKIAIOIINE
KaueCTBEHHbIM COCTaB PAa3JIMYHBIX HEOPraHUYECKUX BEUIECTB, PAclo3HABATh
ONBITHBIM  NYTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUW PACKPHIBATH CYIIHOCTh OKHCIIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKUUA TOCPEIACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OaJlaHca 3TUX peaKIuii;

c(OPMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOM pEeakuuu OT pa3jIMYHbIX (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUSA (IPUHIUIT
Jle IllaTense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTEpU30BATh XUMHUYECKHE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOM KUCIIOThI, aMMHUaKa, a
TaKk)xe CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYyYHBIX MPHUHIMIAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOT0 IPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAMTH BBIYHMCIIEHUS C UCIIOJIb30BAHUEM
MOHSTHUS «MAccoBasi J10Ji BEIIECTBA B pACTBOPE», 00bEMHBIX OTHOILLIEHUI ra30B
OpyU XMMHUYECKHX pPEaKUUsAX, Macchl BeElIeCTBA WM O0bEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce MWIM OOBEMY OJHOIO U3
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOrO 3((deKkra peakuuu Ha OCHOBE
3aKOHOB COXPAaHEHHMsI MacChl BELLIECTB, IPEBPAILCHUS U COXPAHEHUSI SHEPTHH;

c(OpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIO/AaTh  IpaBWjia  IOJIb30BaHUS
XUMUYECKON MOCYJoi M JabopaTOpHbIM 00OpYJOBaHMEM, a TaKXKe IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3/10KEHUE NEPOKCUAA BOJIOPOa B IPUCYTCTBUM KaTaJIU3aTopa,
ONpeJeNeHue Cpelbl PacTBOPOB BELIECTB C IOMOLIBIO YHUBEPCAIBHOTO
UHIUKATOpa, BIUSHUE PA3NIMYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOU
peaklMM, peakiMd HOHHOro OOMEHa, KaueCTBEHHBIE pEeaKUuu Ha cyibdar-,
KapOOHAaT- U XJOPUA-aHMOHBI, HA  KAaTHUOH  aMMOHUS,  pPEIICHHE
AKCIIEPUMEHTAJBHBIX 3afa4 1o Ttemam «Metamey u «Hemertamney) B
COOTBETCTBUM C MpaBWJIaMH TEXHUKH O€30MaCHOCTH NpH OOpallleHUH ¢
BELIECTBAMU M J1A0OPATOPHBIM OOOPYAOBAaHUEM, NPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEpUMEHTa B (pOpME 3alMCH YPAaBHEHHI COOTBETCTBYIOLIUX
peakuuii 1 popmMyIMpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUI KPUTHUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MacCOBOMU
KOMMYHHUKaruu, THTEepHEeT U IpyTrux);

chOpMUPOBAHHOCTh ~YMEHHMU  COONIOJATh  MpaBWa  IKOJOTUYECKHU
1€JIeCO00pa3HOro MOBEACHHUS B OBITY W TPYAOBOW JEATEIBHOCTH B UEISIX
COXpaHEHUsI CBOETrO 370POBbS U OKPY>KArOUIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3Mbl ONPEJEIEHHBIX BEIIECTB,
noHuMast cmbicn nokazatenss [IJIK, mnosicHATh Ha mnOpumepax CrocoObl
YMEHBUIEHUS U TPEIOTBpAICHHs] MX BPEIHOTO BO3ICHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIsl OOYYarOIIMXCs C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/J0POBbS: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB W
XUMHYECKUX SIBICHMUIA;



JUISL CIIETIBIX W CIA0OBHUASIIIMX OOYyYarolmMXCcs: YMEHHE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuii JI. bpaiins ngnga  3anucu
XUMUYECKUX HOPMYIL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
HauMmeHoBaHHE KoangecTBO 4acoB
Ne DJIeKTpOHHBIE (HM(ppPOBbIE)
pa3jieJioB U TeM KoHnTtpoibHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypchl
NPOrpamMmel padoThbI padoThI

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHNYeCcKOi XUMHUH

1.1

IIpenmer
OpraHn4YeCcKOn
xumuu. Teopus
CTPOEHHUS
OpraHU4eCKUX
coennHeHnt A. M.
byrneposa

Hroro no pazaeny

Paspnen 2. YrieBonopoabt

2.1

[IpenenbHbie
YTJIEBOJIOPOIBI —
aJIKaHbI

2.2

Henpenenshsbie
yIJIEBOAOPO/BI:
aJIKEeHBI,
aJIKa/IuEeHBblI,
QJIKMHBI

23

ApomaTtnueckue




YTJIEBOIOPOIBI

[IpupoaHsie
HMCTOYHUKHU

24 3 1
YTI€BOIOPOAOB U

uX nepepadoTka

Hroro no pazaeny 13

Pasznea 3. Kucaopoacoaepxamue opranndeckue coeIuHeHust

3.1 Cruptsel. Denon 3
AJIbJIETHUIBI.

39 Kap6oHoBrie 7
KHCJIOTHI.

Crnoxuble 3¢upbl

3.3 VrieBoanl 3 2

Hroro no pazgeny 13

Pa3znea 4. A3oTcoaepxainiue OpraHuyeckue coeuHeHus

AMUHBI.
4.1 AMHUHOKHUCIIOTEL. 3
benku
Hroro no pazneny 3

Pa3nen 5. BeicOKOMOJIeKYJISIPHBIE COCAUHEHHS

IInacTMacckl.
5.1 2
Kayuyxn. Bonokna

Hroro no pazaeny 2




OBHLIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

34




11 KITACC

HanmenoBanue KoauvecTBo yacoB
Ne JyieKTpoHHbIEe (LU pPOBbLIE)
pa3/ieJioB U TeM KonTtpoibHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypcChl
nporpamMmbl padoThI padoThI
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
CrtpoeHue aTOMOB.
Ilepuonnueckuit
3aKOH U
11 Ilepnonnueckas 3
' cucrema
XUMHUYECKHUX
anemeHTtoB /. U.
MenneneeBa
CrpoeHue BeuiecTsa.
1.2 Mmuoroob6pasue 4
BELIECTB
XUMHYECKue
1.3 6 1
peakuuu
Hroro no pasneny 13
Paspnen 2. Heoprannuyeckasi Xumus
2.1 Merauibl 1
2.2 Hewmeramisl 1
23 CBs3b 2
HEOPraHUYECKUX U




OPTraHUYECKHUX

BELIECTB

Hroro no pazaeny 17
Pa3znen 3. Xumus v :Ku3Hb

3.1 XUMHS U )KU3Hb 4

Uroro no pazneny 4

OBULIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KUIACC
Ne KouanyecTBo yacos
DJIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KoutposabHbie IpakTnyeckune
Bcero U3y4eHust o0pa3oBaTe/bHbIE
/ paGoThI paGoThI
pecypchbl
n
[Ipenmer oprannyeckom
XUMHUH, €€ BOZHUKHOBEHHE, 1

Pa3BUTHUC U 3HAUYCHUC

Teopus crpoenus
OpraHUYEeCKUX COECIMHEHUM
A. M. bytneposa, e€
OCHOBHBIE TTOJIOKEHUS

[Ipencrasienue o
Kiaccudukanum
OpPraHUYECKUX BEIIECTB.
Homenknarypa
(cucremaTuyeckas) u
TpUBHAJIbHBIC Ha3BaHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKHUH Psif

MeraH u 3TaH —
MPOCTENIINE MPEICTABUTENN
AIIKaHOB




AJIKEHBI: COCTaB U CTPOEHHUE,
CBOICTBA

OTUIEH U NpONWIEH —
IIPOCTEUIINE MTPEACTABUTENN
AJIKCHOB

[Tpaktuyeckas padora Ne 1.
«Ilomydenune stuneHa u
U3Yy4YEHHUE €r0 CBOMCTB»

Ankaauensl. byranuen-1,3 u
MeTuIoyTaauen-1,3.
[TomydyeHue CHHTETUYECKOTO
KaydyKa U Pe3uHbI

10

AJIKMHBL: COCTaB U
0COOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKUN PSI.
ALIETHJIEH — MPOCTEUIINIA
MIPEACTABUTEND AIKHHOB

11

Brruucnenus mo ypaBHEHHIO
XUMHUYECKON peakinu

12

ApeHbl: OEH30J1 ¥ TOTYOJL.
ToxkcUYHOCTH apeHOB

13

I'emeTnueckas CBA3b
YIJIEBOAOPOIOB,
MPUHAJIEKAIINX K
Pa3IMYHBIM KJ1acCcam

14

IIpupoHbIE HCTOUHUKH




YIJIEBOAOPOJOB: MPUPOIHBIN
ra3 M NOITyTHhIE HETSHbIE
ra3pl, HeTh U MPOTYKTHI €€
nepepaboTKu

15

IIpupoaHbIE HICTOYHUKH
YIJIEBOAOPOJOB: PUPOIHBII
ra3 1 NOITyTHBIC HETSHbIE
ras3pl, HeTh U MPOTYKTHI €€
nepepaboTKu

16

Konrponbnas padora mo
pazneny «YTIeBOAOPOIb»

17

HpeﬂeHLHBIe OJHOATOMHBIC
CHUPTHI: METAHOJ U 3TAHOI.
Bonopoanas cBsi3b

18

MHoroatoMHbIe CIIUPTHI:
OTUJICHTJIMKOJIb U TNIULHCPUH

19

@DeHOJI: CTPOCHHUE MOJIEKYJIBL,
¢bu3nyeckre 1 XUMUYECKHUE
CBOMCTBA, IPUMEHEHUE

20

Anpaeruasl: popmanbaeTu
U aleTajabaerua. AleTox

21

OnHOOCHOBHBIE IIpe/ieIbHbIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAas U YKCyCHas

22

ITpakTrueckas padora Ne 2.
«CBoiicTBa pacTBOpa




YKCYCHOM KHCIIOTBD»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPEJCTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

24

MpbL1a Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE AEUCTBUE

25

Crnoxubie 3Gupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KHUCTOT. [ Maponu3 ClosKHbBIX

3¢pupoB

26

Kupsr: runponus,
IIPUMEHEHHE,
Ouosoruueckas poJib )KUpPOB

27

VYTIeBOIBI: COCTAB,
Kiaccuukanus.
Baxuetinme npeacTaBuTeNu:
TII0K03a, (PPYyKTO3a,
caxapo3a

28

Kpaxman u nemnronosa kak
IIPUPOIHBIE ITOTUMEPBI

29

Konrponbnas padora mo
pazneny
«Kucnopoaconepxamue
OpPraHUYECKUE COCTUHEHUS/
Bceepoccuiickas




IpoBepoyHas pabora

30

OO0mas xapakTepuCcTUKa
a30TCcoJIepKAIIUX
OpPraHWYECKUX COCTMHEHUH /
Bceepoccuiickas
IpoBepoyHas pabora

31

AMUHBI: METWJIAMHH U
AHUJINH

32

AMMHOKHCIIOTHI KaK
am(pOoTepHbIC OpraHNYECKUe
COEIUHEHHUS, NX
OHOJIOrHMYECKOE 3HAUCHHE.
Ilentuasl. benku kak
MIPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COEIUHEHHUS

33

OCHOBHBIE IOHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX
COEeTUHEHUN

34

OcHOBHBIC METOJIBI CHIHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHuil. [Ilnactmaccel,
Kay4dyKH, BOJIOKHA

OBHLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

N

~

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtposbHbie
padoThbI

IIpakTnyeckue
padoThbI

Jlara
H3y4YeHUA

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 37IEMEHT. ATOM.
OneKTpoHHas KOHPUTypauus
aTOMOB

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKHUX 3y1eMeHToB [l. 1.
MenneneeBa, UX CBSI3b C
COBPEMEHHOW TEOPUEHN CTPOEHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKUX JIEMEHTOB U
UX COCJMHEHUH 10 rpynmnaM u
nepuojiaM. 3HaueHHe
NEPUOANYECKOTO 3aKOHA U
CHCTEMBbI XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa B pa3BUTUU
HAyKHU

CrpoeHue BeniecTBa. XUMHUUYECKast
CBSI3b, €€ BUJIbl, MEXaHU3MBI




00pa3oBaHMs KOBAJCHTHOW CBSI3H.
Bonopoanas cBsizb

BaneHTHOCTS.
DIEeKTPOOTPUIIATETLHOCTD.
Crenenb okuciieHus. Bemecrsa
MOJIEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

IlonsiTHE O TUCIIEPCHBIX CUCTEMAX.
VcTrHHBIE ¥ KOJTIOUIHBIE
pacTBOpbl. MaccoBas 1o
BELIECTBA B PaCTBOPE

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX COETUHEHUI.
I'eneTnueckas cBs3b
HEOPraHMYECKUX BEIIECTB,
Pa3INYHBIX KIaCcCOB

Knaccugukarust XuMuuecKux
peaKkuuii B HEOPraHU4ECKOU U
OpraHUYEeCKON XUMHH. 3aKOH
COXpaHEHUs1 MaCChl BEILECTB;
3aKOH COXPaHEHUs U IIPEBPALLCHUS
SHEPrUM NPU XUMUYECKUX
peakumsx

Ckopoctb peakiun. OOpaTuMble
peakiuu. XUMHUYECKOe
paBHOBeEcHE

10

[Tpaktuueckas paGora Ne 1.




«Bnusaue pa3auaHbIX GaKTOPOB
Ha CKOPOCTh XUMUYECKOU
peakuum»

11

DNeKTpOIUTHYECKAS
nuccounanus. [lonstue o
BOIOpoHOM Mokazarene (pH)
pactBopa. Peakuim mOHHOTO
obmeHa. ['uapoan3 opraHuyecKux
¥ HEOPTaHWYICCKUX BEIIECTB

12

OKHCIUTEIBHO-
BOCCTAHOBHUTEIIHHBIC PEAKIINH.
[Tonsitue 00 3neKTpoIu3e
pacIuIaBoOB U pacTBOPOB COJICH

13

KountposnbHas pabota no pazaeny
«TeopeTrndeckre OCHOBBI XHMHM»

14

MeTamisl, UX MOJIOKEHHUE B
Ilepuonnueckoi cucreme
XHUMHYECKHUX 31eMeHTOB /[l. 1.
MenneneeBa 1 0COOEHHOCTH
cTpoenus aromoB. O01ue
¢du3nUecKkue CBONCTBA METAJIIOB

15

CrnaBbl METAJLIOB.
DAEKTPOXUMUYECKUHN PSIJT
HaANPSOKEHUN METalIoB

16

XHUMHUYECKUE CBOMCTBA
BOKHEUIITNX METAIIOB (HATPU,
KaJui, KaJblMi, Maraui,




TIOMUHHN) U UX COCTMHEHUN

17

XUMHYECKUE CBOMCTBA XpoMma,
MU U UX COCOUHCHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA,
JKeJe3a U UX COEIUHEHUN

19

[Tpaktuueckas paGora Ne 2.
"Pemenue skCepuMeHTAIbHBIX
3amayd no reMe «Mertaisl"

20

HemeTamiel, ux M0OJIOKEHHE B
Ilepnonnueckoi cucreme
XUMHYECKHUX deMeHTOB /1. M.
MeHnneneesa 1 0COOEHHOCTH
CTPOEHHUS ATOMOB

21

duznueckue cBOWCTBa
HEMETAJUIOB. AJUIOTPONHS
HEMETAJJIOB (Ha MpUMepe
KHCIIOpOJa, cepbl, hocdopa u
yriiepoia)

22

XUMHYeCKHe CBOMCTBA TAJIOTE€HOB,
Cephl U UX COCTMHEHUI

23

XHUMHUYECKHE CBOICTBA a30Ta,
docdopa 1 X coeTMHCHUN

24

XHUMHUUYECKUE CBOMCTBA yTIepo/a,
KPEMHHUS U UX COCIUHEHUU

25

[IprmeHeHre BaHEHUIINX
HEMETAJUIOB U UX COCJIMHEHUM




26

O00011eHre U CUCTEMAaTU3aIINI
3HaHW# 1Mo TeMe «HemeTrammsny.
Brruncienus o ypaBHEHHUSIM
XMMHYECKUX PEaAKIUi U
TEPMOXUMHYECKUE PACUEThI

27

[TpakTrueckas padorta Ne 3.
((PGIHGHI/IG 3KCHCpI/IMeHTaJII)HI>IX
3aga4 mo teMe "HemeTtamier"»

28

KouTtposnbHas paborta 1o temam
«Metamiaey 1 «HemeTamins)

29

Heoprannueckne u opranndeckue
KHCII0THL. Heoprannueckue u
OpraHUYeCKHUE OCHOBAHUS

30

AMpoTepHbIe HeOpraHU4eCcKHe U
OpraHUYEeCKUE COCANUHECHHUS.
['eneTnueckas cBs3b
HEOPTraHWYECKUX U OPraHUYECKUX
BEIIECTB

31

Posie xuMuu B oOecrieyeHNH
HKOJIOTMYECKOM, SHEPTETHUECKON U
MUIIEBON 0€30MaCHOCTH, PA3BUTHH
M€eIUIIMHEI

32

[Ipeacranenus 06 oOmuUx
HAYYHBIX TPUHITATIAX
MPOMBIIIJICHHOTO TIOJTyYeHUS
Ba)KHEHIIINX BEIIIECTB




33

YenoBek B MUpe BEIIECTB U
MaTepHaJIoB

34

XuMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yIbTAThl 0CBOEHHS OCHOBHOI 00pa30
cpeaHero oomero oopa3oBaHus

1

Teopernyeckne OCHOBBI OPraHMYECKON XUMHH

1.1

ChopMUPOBAaHHOCTH MPEACTABICHUH O XUMHUYECKOW COCTaBIISIOIICH
MUpA, POJIU XUMUHU B TIO3HAHUU SIBIICHUHN MIPUPOJIbI, B (POPMUPOBAHUU MBI
e¢ (pyHKUMOHATBHON T'PaMOTHOCTH, HEOOXOAUMOMN MJISi PEIICHUs MPaKT
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOMN cpejie

1.2

Bragenue cucreMoil XMMMUECKUX 3HAHUM, KOTOpasi BKJIFOUAET: OCHOBOIIO
BaJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTD, CTENIEHb OKUCIIEHHSI, XUMUUECKA.
MOJISIpHBIA 00BEM, YIJIEpOIHBIA CKeleT, (YHKIHMOHAJIbHAs TpyINIa,
TOMOJIOTMYECKUN P, TOMOJOIH, YIJIEBOAOPOABI, KHCIOPOA- U
OMOJIOTMYECKH aKTUBHBIEC BEIIeCTBa (YIJIEBOJIbI, XKHUPHI, OCIKH), MOHOMED
BBICOKOMOJIEKYJISIDHbIE COCIMHEHHS); TEOPHH U 3aKOHBI (TEOpUs XMMUY
BemiecTB A.M. ByTnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3BIK XUM
O CBOWCTBaX, COCTaBe, MOJY4YEHHUH U OE30IaCHOM HCIOJIb30BAHUU B
OpPraHUYeCKUX BEUIECTB B OBITY M MPAKTUYECKOHN JIEATEIILHOCTH YEIOBEKa

1.3

ChopMHpOBaHHOCT, yMEHHH BBIABIATH XapaKTepHbIE MPU3IHAKU
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHATUS TIPU OMH
IpeBpaIIeHU OpraHNYeCKUX COCTUHEHHM

1.4

Cq)OpMI/IpOBaHHOCTB yMeHI/Iﬁ HCIIOJIB30BATh XUMHUYCCKYIO CUMBOJIMKY IJIs

CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMEHHON) POPMYITT OPraHUYECKHUX BEIIl
peaKuurii, U3roTaBIMBaTh MOJEIN MOJIEKYJI OPTraHUYECKUX BELIECTB IS U.
MIPOCTPAHCTBEHHOTO CTPOEHUS

1.5

ChopMupoBaHHOCTh YMEHUH YCTaHABIMBATh HMPUHAIJIEKHOCTh M3Y4YeH
UX COCTaBY M CTPOEHMIO K OINpeNel€HHOMY Kiaccy (Ipymie) coeAnHEH
a30TCoJiepKalllie COEMHEHMs, BBICOKOMOJIEKYJIIPHbIE COEIUHEHNs)
cucremarnyeckoil HomeHkiatype (IUPAC)

1.5

ChopMupoBaHHOCTb YMEHHS ONPEACIATH BHIBl XUMHUYECKOH CBSI3U
(onuHapHBIE U KpaTHbIE)

1.6

C(I)OpMI/IpOBaHHOCTB YMCHUS NPUMCHATL: IMOJIOKCHUA TCOPUHU CTPOCHHU
B}/TJ'ICPOBa JJIA OOBSICHEHHSI 3aBHCHMOCTH CBOICTB BCIICCTB OT HX
COXPAaHCHUA MACChl BCIICCTB

Yraesomoponsl.  Kucinopoacoxepxkamme W a30TCOAEpKAIIUe
BBICOKOMOIEKYIISIPHBIE COETMHEHMS

2.1

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ MMPUBOAUTL TPUBUAJILHBIC HA3BAHUA OTAC




(aTHsIeH, TPONUJICH, AalETHICH, STUJICHTIWKOb, TIUIEPUH, (EHOII,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTa, CT
bpyKTO3a, Kpaxmall, IEUTF0I03a, TIIHIIHH )

2.2

ChopmupoBaHHOCTH YMEHHI XapaKTePU30BaTh COCTaB, CTPOCHHE, (HHU3H
TUTIUYHBIX TPEJCTAaBUTENICH pPA3IMYHBIX KIIACCOB OPraHUYEeCKHX BE
MpoINuiieH, aneTwieH, Oyraauen-1,3, merunOyranuen-1,3, GeH301, MeET
TIIALEPHH, (PSHOJN, aleTalbJIer I, MypaBbHHAS M YKCYCHAsl KHCIIOTHI,
AMUHOYKCYCHasl KUCJIOTa)

23

ChopMHpOBaHHOCT, ~ YMEHHUS  WJUIIOCTPUPOBATH  T'€HETUYECKYIO
IPEICTaBUTENSIMUA Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB Y
XUMHUYECKHUX PEaKIMii ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (GOpMYIT

2.4

CdopMHpoBaHHOCTh YMEHHS XapaKTEpPU30BaTh UCTOYHHUKHU YTIIEBOIOPO]
ra3, yrojs), Cioco0bl X NepepabOTKU U NPAKTUYECKOE MPUMEHEHHE MPO

XUMUA U )KU3HL. PacuéThl

3.1

CpopMUpOBAaHHOCTH YMEHUW BIIAJIETh CHUCTEMOW 3HAHMK 00 OCHOBHBIX
WCIIOJIB3YEMBIX B XMUMHUHU TPU HW3YUYEHUU BEHICCTB U XUMHUYECKHX SBJIE
AKCTIIEPUMEHT, MOJICTTUPOBAHKE), UCIIOJIb30BATh CUCTEMHBIC XUMHUECKHIE
B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsIX, CBI3AHHBIX C BEIICCTBAMU U UX II

3.2

CdopmupoBaHHOCTH YMEHUH COOIOATh MPpaBUiia OJIb30BAHUS XUMUYE
o0opy/soBaHHEM, a TaKKe MpaBHiia OOpalleHHs C BEIIECTBAMU B COOT
BBITMIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKHUX OIBITOB

3.3

CdopmMHupoBaHHOCT, YMEHUN IJIAHUPOBATH M BBIMOJHATH XUMUYECKH
OpPraHWYECKUX BEIIECTB MPHU HATPEBAHUU, MOJYUYEHUE ITUIIEHA U U3Yy4EH
peakuuu OpraHMYeCKHX BEIIECTB, JIEHATypalus OelIKOB MpU HAarpeBaHU
COOTBETCTBUM C IPaBHJIAMU TEXHUKU O€30MaCHOCTU MpHU OOpallleHuu C
000pyI0BaHUEM; TPEACTABIATH PE3yJIbTaThl XMMHUECKOIO AKCIEPUMEH
COOTBETCTBYIOIIMX peakluui U GOpMyJIMPOBATH BHIBOJIbI HA OCHOBE ATHX

34

C(l)OpMI/IpOBaHHOCTb YMGHI/Iﬁ MMPOBOAWUTDH BBIYUCIICHUS I1I0 XUMHYCCKUM
KOJIMYECTBA UCXOAHOI'0 BCIICCTBA WJIM NMPOAYKTA pC€aKIHUU IO H3BCCTHbL
OIHOT'0 U3 UCXOAHBIX BCIICCTB UJIN IPOAYKTOB peaKHI/II/I)

3.5

CdopmHupoBaHHOCTH YMEHHI KPUTHUECKHU aHAIU3UPOBATH XUMHUYECKYIO
pa3HbIX UCTOYHHUKOB (CpeacTBa MaccoBoi nH(popmaluu, cetb UHTEepHeT u

3.6

ChopmupoBaHHOCTh YMEHHI COOJIOATh MpaBUIa SKOJOTHYECKHU LIEIECOo
TPYZAOBON JEATENBHOCTU B LEISAX COXPAHEHUs CBOETO 3JI0pOBbS U OK
OCO3HaBaTh OINACHOCTb BO3JEHCTBUS HA JXUBBIE OPraHU3MBI ONpEACIE
noHumasi cMmbicn nokaszarens IIJIK (mpenenbHO nomycTUMON KOHIEHTP
croco0bl YMEHBIIEHUS U IPEJOTBPALICHHUS UX BPEIHOTO BO3CHCTBUS HA
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Kon nposepsiemoro
pe3yjabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oB
cpeaHero oouero o0pazoBaHus

1

TeopeTnueckre OCHOBbI XUMUU

1.1

Bnanenue cucreMol XMMUYECKUX 3HAHUN, KOTOPAsi BKIIIOYAET: OCHOBOIION
AJIEMEHT, aToOM, JJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-3JEKTPOHHBIE Op
BAJICHTHOCTD, JJICKTPOOTPULATCIILHOCTL, CTCIICHL OKHCJICHUA, XUMHWYCCKAsA
MOJISIpHBIM ~ 00BEM, KpUCTAUIMUECKAss PEmIETKa, THUIIBI  XUMHYECK
BOCCTAHOBHUTCIIBHBIC, 3K30- H OJHIAOTCPMUUYCCKHUEC, PCAKIIUHM HOHHOTI'O 00
HEAJIEKTPOJIUTHI, AJIEKTPOIIUTUYECKAS AUCCOIUAIINS, OKUCIUTENh, BOCCTAH
peaKkiy, XUMHYECKOE pABHOBECHE); TEOPHUM U 3aKOHBI (TEOpHUS 3Jie
[lepuomuueckuii 3axon [[.M1. MenpeneeBa, 3akOH COXpaHEHHUS Macchl), 3a
SI3BIK XUMHH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTAaBE, MOTYyUCHHU
Ba)KHEHUIITHX HCOPraHNM4YCCKUX BCIICCTB B 6I)ITy n HpaKTH‘ICCKOﬁ JACATCIIBHOC

1.2

C(I)OpMPIpOBaHHOCTB y'MeHI/Iﬁ BBIABJISITH XApPAKTCPHLBIC INPU3HAKKW W B3ad
MNPUMCHATH COOTBCTCTBYIOIIUC IMOHATHA IIPU OIMMMCAHHUU CTPOCHHUSA U CBOIIC
nux npeBpameHHﬁ; BBISBJIATH B3aMMOCBSI3b XUMHUUYECKUX 3HAHUI C MOHSITHS
CCTCCTBCHHOHAYYHbLIX NIPCIMCTOB

1.3

BitaneHne OCHOBHBIMM METOJAaMU HAy4HOI'O ITO3HAHMS BEUIECTB U XUMH
U3MEpEHHE, SKCIIEPUMEHT, MOJIETTMPOBAHHE)

1.4

CdhopMupoBaHHOCTh YMEHHMI ONPEAETSATh BAJIEHTHOCTh M CTENEHb OKUCI
COEIUHEHMSIX PA3IMYHOTO COCTaBa, BHMJ XMMMUYECKOH CBS3U (KOBAJIEH
BOJOPOJHAs) B COEAMHEHUSX, TUIN KPUCTAIUIMUECKON pPEIIETKH KOHK
MOJIEKYJISIpHAsl, HOHHAs, METAJUIMYECKast)

1.5

ChopMHpOBaHHOCT, YMEHHM OIpenessTh XapakTep Cpelbl B BOJHBI
COE€IUHEHUN

1.6

CdhopmupoBaHHOCTh YMEHHS KIACCU(DUIIUPOBATH XUMUIECKUE PEAKIIUU 110
U COCTaBy PEArupyroNINX BEIIECTB, TEIUIOBOMY 3(QEKTy peakiuu, U3
3JIEMEHTOB, 00OPATUMOCTH PEAKIIMH, YUACTHIO KaTallu3aTopa)

1.7

ChopmMHrpoBaHHOCTH YMEHHUI COCTABIIATh YPABHEHUS PEaKU Pa3InIHBIX
ypaBHEHUS peakuii HOHHOr0 OOMEHa, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3

1.8

ChopmupoBaHHOCTH YMEHHUI TPOBOJNUTH PEAKIIUHU, MOATBEPIKIAIONINE Ka
HEOPraHWYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM MYTEM HOHBI, TPUCYT
HEOPraHWYECKUX BELIECTB

1.9

ChopmHupoBaHHOCT, YMEHHUH pacKpblBaTh CYHIHOCTh OKHCIUTEIBHO
MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOT0 OajaHca STUX PeaKIuil

1.10

ChopMHUPOBAaHHOCTh YMEHHI OOBSACHATH 3aBHCUMOCTh CKOPOCTH XHMHY
¢dakTopoB

ChopmupoBaHHOCTh YMEHUN OOBSCHATH XapakTep CMEIICHUS XUMHUUECKOT'
BHemHero Bo3aeicTBus (mpuniun Jle [llatensbe)




061112151 " HCOPTraHUYCCKasl XUMHA

2.1

CdhopmMupoBaHHOCTh yYMEHHMI pacKpbiBaTh cMbIch [lepuomudeckoro
JIEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOUTYI0, 00BSICHUTEIBHYIO U IIPOTHOC

2.2

CdopMUpOBaHHOCTh YMEHHI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHUE aTO
4 nepuonoB llepuogmyeckoil cucTeMbl XUMHUYECKUX 3nnemeHToB .M. M
«S-, p-, d-2TIEKTPOHHBIC OPOUTAIHY, «IHEPTETUUECKUE YPOBHW», OOBSICHS
CBOMCTB XMMHUYECKHX DJIEMEHTOB W MX COCIWHEHUN MO MEPHOJaM H TPy
XUMHu4ecKux djemenToB .M. Menaeneena

23

ChopMHupoBaHHOCT, ~ yMEHHUH  XapakTepu3oBaTh  (OMMCHIBATh) 00
HEOpPraHMYECKUX BEIIECTB pPa3IMUYHBbIX KJIACCOB, IMOATBEPXKIATh CYILEC
MEX/1y HEOPraHNYEeCKUMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHUH COOTBETCT

24

ChopmrpoBaHHOCTH YMEHHI YCTaHABIMBAThH MIPUHA/IEKHOCTh HEOPraHUY
onpenenéHHOMy Kiaccy (TpyIine) COeIUHEeHH (IIPOCThie BELIECTBA — M
OCHOBAHUSI, KUCJIOTHI, aM(pOTEepHbIEC THUIPOKCUIBI, COJIN)

2.5

CdopMUpOBaHHOCTH YMEHHUI HCIIOIH30BATh XUMUYECKYIO CUMBOJIUKY JJIS

U YpPaBHCHHM XUMHYECKHX PpEaKIUH, CHCTEMATHYECKYH0 HOMEHKJIATY
Ha3BaHUS OT/AEIbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHblii ras, yriex
U3BECTb, HETalIEHasi U3BECTh, IUThEBAs COJIa, MUPUT U JIPYTHE)

2.6

ChopMHUpOBaHHOCTH ~YMEHHH  XapaKTepu3oBaTh  (OMHCHIBaTH) 00
HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, TOITBEPKIATh CYIIEC
MEX]Ty HEOPTaHHYECKUMH BEIIECTBAMH C ITOMOIIBI0 YPABHECHUI COOTBETCT

2.7

ChopMHpOBaHHOCTh YMEHHWH IUIAHHPOBATh W BBIMIOJNHATE XHMHUYCCKH
MEPOKCHUA BOJOPOA B MPUCYTCTBUU KaTAIM3aTOPa, OMPEACICHNUE CPEIbI
VHUBEPCATHLHOTO WHIUKATOpA, BIIMSHUC PA3IMIHBIX (AKTOPOB HA CK
peakiuu HOHHOTO 0OMeHa, KaYeCTBEHHbIE PEaKIMK Ha Cyb(aT-, KapOoHa
aAMMOHHS, PEIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTauTb» U «
MpaBUJIaMU TEXHUKHA O€30MacHOCTH TPH OOpAIIEHWH C BEIIECTBAMH H JI
MIPEJICTABIATh PE3yJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (hopMe 3arucH
peakuit ¥ GopMyYITUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

CdhopmupoBaHHOCTh YMEHUH COOMIOATh MPABUIIA MOJb30BAaHUS XUMHUEC
0o0OpyJIOBaHUEM, a TaK)Ke IpaBHUia OOpallleHHs C BEUIeCTBAaMH B COOT
BBINOJIHEHHIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB

2.9

ChopMHupoBaHHOCT, YMEHHUH  XapaKTepU30BaThb XHUMHUYECKHE IPOII
MIPOMBIIIIJIEHHOTO MOJIY4YEeHUs CEPHOM KUCIOTHI, aMMHaKa, a Takxke chopm
oOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX NMPOoOIeMax XUMUYECKOTO II

XUMHUA U KU3HL. PacuéTel

3.1

CdopMUpOBaHHOCTH MPEACTABICHUN 0 XUMHUYECKON COCTABJISIONIEH €CTEC

pOJIM XUMHUU B MO3HAHUU SIBJICHUM NMPUpPOAbI, B (POPMUPOBAHUM MBIIILIE
(yHKIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOJMMOM MJisi pElIeHUs] HpPaKTU4

00OCHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U IMPUPOIHOMN Cpejie




3.2

ChopMHpOBaHHOCTh YMEHHMI KPUTUYECKU aHAIM3UPOBATh XUMUYECKYIO
Pa3HbIX UCTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHHKAIMH, ceTh IHTepHEeT

3.3

CdhopMupoBaHHOCTh YMEHUH COOJIIOATh MPaBUiIa SKOJIOTUYECKH LIEIEeCO0
TPYAOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 310POBbs U OKpYyXka

3.4

Oco3HaBaTh OMACHOCTH BO3ACHMCTBUSA Ha >KUBbIE OPTaHU3MBI OIpeneiEH
nokazatens [1JIK, mosicHaTe Ha mpuMepax crmocoObl yYMEHBIICHHUS H
BO3/ICIICTBHS HA OpraHU3M YeJ0BeKa

3.5

CpopMUpPOBaHHOCTH yYMEHUH MPOBOJIUTH BBIYUCICHHUS C HCIIOJIH30BAH
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHHUH Ta30B MPU XUMUYECKUX P
00bEMa ra3oB MO HM3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce WM 00bE
peaKkIuu BEMIeCTB, TEIUIOBOTO 3(QeKTa peakiuu Ha OCHOBE 3aKOHOB
MPEBpalICHUA 1 COXPAHCHWA SHCPTHUU




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTndyeckrie OCHOBBI OPraHUYECKON XUMHUU

1.1

[IpenMer opraHMuecKoi XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B MOIYUYCHU
Teopus cTpoeHus opranndeckux coenquueHuid A.M. bytiepoBa, €€ OCHOBHBIE MTOJ0KEH

1.2

CrtpykrypHble (OpPMYJBI OpPraHWMYECKHUX BEHIECTB. | OMOJOTHS, W30MepHUs. XUMHU

COCAMHEHMIX — OJIMHApHBIC M KpaTHbIE cBs3H. [IpencraBienne o kiaccupuKaim opra

1.3

HOMCHKJ'IaTypa OpraHUYCCKUX COE€IUHEHMI (CI/ICTeMaTI/I‘leCKaH) 1 TpUBUAJILHBIC HA3Ba
KJIACCOB OPraHNYCCKNX BCHICCTB

YrieBoaopoasl

2.1

AJKaHBI: COCTaB U CTPOCHUC, TOMOJIOT WYECKHI pAA. MertaH U 3TaH — HpOCTCfIIJ.IHC npen

1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I 3aMCIICHUA U POpCHHH), HaXOXKXICHUC B IPUPOAC, II0.

2.2

AJKeHBI: COCTaB M CTPOEHHME, TOMOJOTHYECKUM psii. DTUJIEH U TMPONUJIEH — IPOCT

¢u3nveckne W XUMHYECKHE CBOWCTBA (pEaKkIMW THAPHPOBAHUS, TaJOTCHUPOBAH
MOJINMEPU3AIINH ), IOJyUYEeHUE U IPUMEHEHNE
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Ankanuensl: OytaameH-1,3 u MerunOyrtanuen-1,3: cTpoeHHe, BaKHEHIINE XU
nosimMepusanun). IlosydeHne CHUHTETHYECKOT0 KaydyKa U Pe3UHBI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psll. ALIETUIIEH — IPOCT

COCTaB, CTpOEHHE, (PU3MUYECKHE M XHMUYECKHE CBOWCTBA (peakuuu THAPUPOBAHUS,
TOPEHMsI), TOJyUYEeHUE U IPUMEHEHNE

2.5

Apensl. benzon: coctas, cTpoeHue, pU3MUECKUE U XMMUYECKHE CBOWCTBA (PEaKIUu T
MOJy4YeHHe ¢ TpUMEHeHue. ToJyosl: CcocTaB, CTpOEHHE, (U3NYECKHEe U XH
raJIOTEHUPOBAHUS W HUTPOBAHMsI), MOJIY4YEHHE MU NpuUMeHEHHe. TOKCHYHOCTh apeH
YTJI€BOIOPOAAMH, IPUHAJUIEKAIIMMHU K pa3IMYHbIM KJlaccaM

2.6

[IpupoaHble UICTOYHUKH YTIIEBOAOPOIOB. [IpupoaHbiii ra3 u nomyTHbIE HE(TAHBIE ra3

CrocoOpl  mepepaOOTKM HEPTHU: TEperoHka, KPEKUHT (TepMHYECKHH, KaTaauTH
nepepadoTKN HEPTH, X TPUMEHEHUE B IIPOMBIIIUIEHHOCTH U B OBITY. KaMeHHBIN yroib

Kchoponconepmamne OpPraHn4YeCKHUC COCINHCHUA

3.1

[IpenenbHble OAHOATOMHBIE CIUPTHL. METaHOM U 3TAaHOI: CTpOoeHHE, PU3NUECKHEe U X
AKTUBHBIMHM METaJUIaMH, TaJIOT€HOBOJIOPOJAMHU, TOpEeHHe), MpuMeHeHue. Bomopon
CIIUPTOB. /[elicTBME METaHOJIa ¥ ATAHOJIA HA OPTaHU3M YelloBeKa. MHOr0aTOMHBIE CITUP
CTpoeHue, (U3NYecKue U XMMHUYECKHEe CBOICTBa (B3aMMOEHCTBHE CO LIETIOYHBIMU M€
Ha MHOTOATOMHBIE CIUPTHI). [leficTBue Ha opranu3m denoBeka. [I[puMeHenne riaumnepuH

3.2

deHout: CTPOCHUC MOJICKYIJIBI, (bHBquCKI/Ie 1 XUMHUYECKHEe CBOMCTBA. TOKCMYHOCTH (1)CH




3.3

Anpaerunbl U KeTOHbl. DOpMaNbIeruj, aneTaabJeTHI: CTpOoeHue, (HU3UYECKHue H
OKHCJICHUSI U BOCCTAHOBJICHHS, KAYECTBEHHBIE PEAKITUH), TIOJyUYCHNUE U IPUMEHEHNE

3.4

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAas U YKCyCHasi KHC
XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /IS Kiacca KUCIOT, peakius sTepudukar
CreapuHoBasg W OJICMHOBAsl KUCJIOTHI KakK IMPEJICTABUTEIN BBICHIMX KapOOHOBBIX KU
KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHUCTBUE

3.5

Cnoxnble GUPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHCJIOT. ['MAPOIN3 CIOXKHBIX 3¢
[Ipumenenue xxupoB. buonoruueckas posib KUPOB

3.6

VYrneBoabl: cocTaB, KilaccupUKalys yrieBoJoB (MOHO-, M- U moyucaxapuabl). ['mok

OCOOCHHOCTH CTPOEHMSI MOJIEKYJIbI, (PU3NYECKUE U XUMHUUECKHE CBOMCTBA (B3aMMOJE

OKHCJIEHHE aMMHauHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue, OpokeHue I
npuMeHeHue, Ouosiormueckast posib. Dotocunte3. PpyKTo3a Kak H30MEp TIIIOKO3
pUpoHbIe nonuMepsl. CTpoeHre Kpaxmaia U 1esto103bl. dusnueckrue u XUMHUUYECKU
KauCCTBCHHAA pCaKknus C I/IOI[OM)

A3oTcoaepikalie OpraHn4eckie CoeAMHEHUs

4.1

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHuYecKrue coequHeHUus. PU3nUYecKre U XUMuye
npuMepe rauiuHa). buonornyeckoe 3HaueHne aMMHOKHUCIOT. [lenTuabt

4.2

benku kak MMPUPOIHBIC BBICOKOMOJICKYJIAPHBIC COCOINMHCHHA. HepBI/I‘lHaﬂ, BTOpHYHAA
XUMHYECKHE CBOMCTBA OEIIKOB: TUAPOJIN3, ICHATYypallud, KAUCCTBCHHBIC PCAKIINH HaA oe

BLICOKOMOJIeKyJ'I}IpHBIC COCOAUMHCHUA

5.1

OCHOBHBIE ITOHSTHSI XHMHH BBICOKOMOJICKYJISIPHBIX COCJIMHECHMI: MOHOMCD, IIOJIMME
noJIMMEepu3alun, CpeaHAs MOJICKYJISIpHAA Macca. OCHOBHBIE METOABI CHUHTC3a BBICO
ToJIMMEpHU3alns U NOJIMKOHACHCA
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DKCIepUMEHTANIbHBIE METOJIbl M3Y4YEeHMsI BEIECTB M WX IPEBPALEHHUI: O3HaKOMIE
HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC, KayuykoB. [loyueHrne CHHTeTUYECKOro Kayuyka

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMHUUeCKUM 37eMeHT. AToM. Spo aToma, U30TOIbI. DJIEKTPOHHAsE 000JI0UKa. DHEp
ATOMHBIE OpOHTANH, S-, p-, d-31eMeHTBl. OCOOEHHOCTH pacpeaeIeHHUs HIEKTPOHOB I10
MEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHASI KOH(PUTYpAIHsl aTOMOB

1.2

[Iepuoanueckuii 3axkoH U [lepuonnueckas cucrema xumuyeckux 3aeMeHToB (.M. Men
3akoHa U llepumoamueckoi cucrembl xumuueckux 3yiemMeHToB .M. MenneneeBa ¢

aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHUS CBOMCTB XMMHYECKUX DJJEMEHTOB U 0Opaszye
BEILECTB 10 TPyNnaM U neprojaM. 3HaueHHUEe NMepruoAMUECKOro 3aKOHa B Pa3BUTHH HAy

1.3

Crpoenue BemiecTBa. XUMHUYECKasi CBSI3b. Buabl XuMuueckol CBSI3U (KOBaJIEHTHasl H




MeTaymndeckast). IoHbI: KaTHOHBI M aHHOHBI. MexaHN3Mbl 00pa30BaHUs KOBAJIEHTHOM
JIOHOPHO-aKIeNnTOpHbIN). BonoponHas cBs3b

1.4 BaneHntHOCTB. DnekTpooTpuuaTenbHOCTh. CTENEHb OKUCICHUS
BemectBa MOJEKYJISpHOTO U HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH MOCTOSHCT
1.5 KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THUIIA KPUCTAILI
JUCTIEPCHBIX CUCTeMax. VICTUHHBIE U KOJUTOMIHBIE pacTBOPBL. MaccoBast 10Jisi BENIECTB
1.6 Knaccudukanus Heoprannyeckux coeinHeHuid. HoMeHknaTypa HeOpraHu4ecKix Bele
17 Xumuueckass peaknus. Kimaccupukaus XMMHYECKHX pEaKIWi B HEOPTaHMUYECKOU
' COXPaHEHUsI MACChl BELIECTB, 3aKOH COXPAHEHHsI U MIPEBPAILLECHUS SHEPTUU [TPU XUMHUYE
1.8 CKopocTb peakluu, €€ 3aBUCUMOCTb OT pa3IM4YHbIX (JaKTOPOB
19 OOpatumble peakiuu. XuMU4eckoe paBHOBecue. (DakToOpbl, BIHAIOIIME HA COCTO
) [Tpunnun Jle [laTense
110 Onexrponutuyeckas auccouuanys. CuiabHble U cnadble 37ekTponuThl. Cpena BOJIH
’ HeHTpanbpHasi, menovyHas. Peakium nonHoro oomMena
1.11 OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITUN
2 Heoprannueckast xumust
Hemeramnbl. [lonoxkenue HemeramioB B llepuoanueckoil cucteMe XUMHUYECKUX 3
2.1 0COOEHHOCTH CTpOEHHUsI aTOMOB. DHU3NYECKHe CBOMCTBA HEMETAIOB. AJIJIOTPOIHUS HEM
cepsl, ¢pochopa u yriaeposa)
XUMUYECKUE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIor€HOB, cepbl, a3ora, docdo
2.2 COCUHEHUM (OKCHIOB, KHUCIOPOICOJAEPKAIIMX KHUCIOT, BOJOPOJIHBIX COEIUHEH
HEMETAJUIOB U UX COeIMHEHUN
Meramnsl. [lonoxenue metamioB B [leproauyeckoil cucreMe XUMUUECKUX 3JIEMEHTOB
23 CTPOCHHSI AJIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmme (u3nYecKue CBOWCTB
DNEeKTPOXUMHYECKUH Psijl HAPSXKEHUH METAJJIOB
54 XHWMHYECKHUE CBOMCTBA BAXKHEUIINX METAUIOB (HATPWH, KaJIMHA, KaJIBIIMK, MAarHui, a
] Mezlb) U ux coenuHeHuil. OOme crnocoOsl moyrydeHus MetayoB. [Ipumenenne Metann
2.5 ['eHeTnyeckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIINX K Pa3IMYHBIM Kilacca
3 XUMUS U )KU3HDb
31 Ponb xumum B 00€CIEYCHHM AKOJIOTMYECKOM, SHEPreTHYECKOW M MUIICBOW 0e30
' [TonsiTue 0 HAyYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIHil
[IpencraBienust 00 OOIIMX HAYYHBIX MPHUHIIMIIAX MPOMBIIUICHHOTO MOTYYCHHS BaKHE
3.2 BEILIECTB M MAaTEpUaJIOB: BAXKHEHUIINE CTPOUTEIbHBIE MaTepualbl, KOHCTPYKIUOHHb
KepaMHKa, MaTepUaJIbl JJIs AJIEKTPOHUKHU, HAHOMATEpUaJIbl, OPraHUYECKUE U MUHEPAIIb
313 XuMHUsT U 3]I0pOBbE YEJIOBEKA: TMpPaBWJIa UCIOJIb30BAHUSL JICKAPCTBEHHBIX TIpe

HCIIOJIB30BAaHUS MPLCIIapaTOB OBLITOBOI XMMHH B HOBCCHHGBHOﬁ KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI UIAA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






