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HOACHUTEJIBHASA 3AITUCKA

PaGouas mporpamMMa 1o XUMHUM Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUs
pa3paborana Ha ocHOBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHMN K pe3yjbTaTaM OCBOCHHS
denepasibHOM 00pa3oBaTeIbHONM MporpaMMbl cpeaHero oobmero obpazoBanusa(POIl
COO), mnpencraBieHHbix B DenepaibHOM TOCYAApPCTBEHHOM  00pa30BaTEIbHOM
crannapre COQO, ¢ yuérom Konnenuuu npenoaaBanusi yaeOHOTo mpeaMera « XUMUs» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yronmx OCHOBHbBIC
oOpa3oBarenbHblE MPOTPaMMbl, M OCHOBHBIX TOJIOkKEHUN «CTpaTeruu pa3BUTHUA
BocriutaHnusi B Poccuiickoit @enepanuu Ha mepuon jno 2025 roma» (Pacmopspkenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YriayOJIEHHOTrO M3Yy4YEeHHs] 3aHHMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4HOro oOpa3zoBaHusi yuwammxcs 10 knacca. M3yuenue mnpeamera,
peainzyeMoe B yCIOBHUSAX AU(PGHEPEHUUPOBAHHOTO, MPOPUIBHOTO 00y4YeHHsI, IPU3BAHO
o0ecreunTh 00111€00pa30BaTEeIbHYI0 M OOLIEKYJIbTYPHYIO MHOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl afanTaluy UX K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KM3HU B
COLIMYME, a TAaKXKe IS MPOAOJKEHUSI OOyYeHHsI B OpraHu3aiusax npodheccruoHaabHOro
o0pa3oBaHuUsl, B KOTOPBIX XUMHUS SIBJISIETCSI OJTHON U3 IPUOPUTETHBIX JUCITUTUIHH.

B nmporpamme 1o XxuMuM Ha3zHadyeHHE MpeaMeTa «XUMUsS» MOJTy4aeT MOoJIApPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUM ¢ OCHOBoMoJararommmu nosioxenuamu I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH L€, COAepKaHusl, pe3yJbTaTOB 00yYeHuss U TpeOOBaHUM K
YPOBHIO TOJATOTOBKHM BBITYCKHUKOB. CBHIETENBCTBOM TOMY SIBJISIFOTCS CJIEYIOLIUE
BBITIOJIHSIEMbBIE TTPOTPAMMOi IO XUMUU (HYHKIIUU:

e UH(pOPMALMOHHO-METOMYECKAsl,  pealu3alus  KOTOpoll  obOecrieuynBaeT
MOJIyYeHHUE MPEACTABICHUS O LETSAX, COACPKAHUU, OOIIEH CTpaTeruu 00y4deHus,
BOCIIUTAHUSI U Pa3BUTHUS OOYyHArOUIMXCSI CPEACTBAMU IMPEAMETa, U3y4aeMoro B
paMKax KOHKPETHOTO TTpoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAsi, KOTOpas MpelyCMaTpUBAET ONPEACIICHUE:
MPUHIUIIOB CTPYKTYPUPOBAHUS W IMOCJEI0BATEIBHOCTH H3Y4YEHHsS Yy4eOHOIo
MaTepHaia, KOJIMUYECTBEHHBIX U KaU€CTBEHHBIX €0 XapaKTEPUCTHUK; MOIX0I0B K
(GOpMHpPOBAHUIO  COJEPKATEIbHOW  OCHOBBI ~ KOHTPOJSL U OLIEHKHU
00pa3oBaTeNbHBIX JOCTHKCHUN OOyYarOIIMXCS B paMKax UTOTOBOM aTTECTAIlUU
B (hopMe €IMHOT0 TOCYJaPCTBEHHOTO AK3aMEHa MO0 XUMUH.

[Iporpamma a1t yriryOJIEHHOTO U3YYEHUSI XUMUHU:

e YCTaHABIMBAECT HMHBAPUAHTHOE NPEIMETHOE COJAEpKaHuEe, 00s3aTeIbHOe IS
M3Y4YEeHUS B paMKaxX OTIEIbHBIX Mpoduiiel, mpeaycMaTpruBaeT pacupeeicHue u
CTPYKTYPUPOBAaHHME €ro IO  KJaccaM, OCHOBHBIM  COJEP’KATEJIbHbIM
JTUHUSAM/pa3ieniaM Kypca;



e 1a€T MPUMEPHOE pacHpeleieHHe y4eOHOro BpPEMEHH, PEKOMEHIIyeMOIro JUIs
W3Y4YCHUS OTACIBHBIX TEM;

e TIpenajaraeT MPUMEPHYIO MOCIE0BATEILHOCTh U3YUCHUS YUYEOHOTO MaTepraa C
y4€TOM JIOTMKH TOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX W MEXKIPEIMETHBIX
CBsI3EH;

e JTa€T METOAMYECKYI0 MHTEPIPETAUUIO LENed W 3a7a4y U3y4YeHHUs MpeaMeTa Ha
yIIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero  oOmero  oOpa3oBaHHUsA,  COJAEPKATENBHOM  XapaKTEPUCTHKHU
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHS OCHOBHOW OOpa30BaTEIbHON MPOTPAMMBbI
cpenHero odiero oopazoBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX, TIPEIMETHBIX ),
a TakXe C YYETOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHBIX JEHCTBUN
00y4aronierocs Mo OCBOECHUIO COJAEPKAHUS MPEIMETA.

[lo Bcem Ha3BaHHBIM TMO3UIMSM B TIPOrpaMMe IO XHUMHH TIPEIyCMOTpEHa
IIPEEMCTBEHHOCTh ¢ OOyUYE€HHEM XMMHUU HAa YPOBHE OCHOBHOI'O OoOHIEro oOpazoBaHus. 3a
npejeaaMyd YCTAaHOBJIGHHOW MPOTpaMMON MO0 XUMHUHU 00s3aTelIbHOM (MHBApUAHTHOM)
COCTABJISIIOLIEH cojepkaHusi ydeOHOro mnpeameTra «XHMHS» OCTAa€Tcd BO3MOXKHOCTH
BBIOOpAa €ro BapUaTUBHOM COCTaBJISIOLIEH, KOTOpas JOJDKHA ONpPENeNsiThCa B
COOTBETCTBHUH C HAMPABIEHUEM KOHKPETHOTO MPOQPIIst 00yUeHUsI.

B cootBerctBuuM ¢ KoHuenTyanbHbIMU noJjoxkeHuaMu OI'OC COO o HazHaueHUH
peaMeToB 0a30BOTO W YINIYOJIEHHOTO ypoBHEH B cucteMe auddepeHIrpoOBaHHOTO
0o0y4eHHUsI Ha YPOBHE CPEIIHETO OOIIero o0pa3oBaHUs XUMHSI Ha YPOBHE YIIIyOJIEHHOTO
M3Y4YEHUs HANpPaBJICH Ha peaju3alii0 MPEEMCTBEHHOCTH C TMOCJIEAYIOIUM ATaroM
MOJIYYeHHUS] XUMHUUYECKOT0 00pa30BaHMs B paMKaxX M3Yy4EHHsI CICIMATbHBIX €CTECTBEHHO-
HAay4YHBIX M XUMUYECKUX JUCIMIUIMH B By3aX U OpraHu3alusix CpeIHEero
npodecCHOHAIBHOTO o0pa3oBaHus. B 9ToW CBs3M H3ydeHHE NpeaMeTa «XUMUSH
OPUEHTHUPOBAHO MPEUMYILECTBEHHO HAa pacClIMpEeHHe U YriayOJeHUuEe TEOPETHYECKOU u
MPAKTUYECKON TOATOTOBKM OOYYAIOMIMXCS, BBIOPABIIMX OMNPEACIEHHBIA MPOPUIH
oOyudeHusi, B TOM YHCJIE C TMEPCHEKTUBON MOCIEAYIOLEro MOIYYEHHUS XUMHUYECKOTO
oOpa3oBaHMsl B OpraHuzanusax npodeccuoHanbHOro oobpasoBaHus. Hapsny c stum, B
ceere TpedboBanuii ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOEHHS (enepanbHOU
o0pa3oBaTeIbHONM MpOrpaMMbl CpeIHEro OOIIero oOpa3oBaHUs H3Y4YEHUE IIpeaMeTa
«XuMuUs» OPUEHTHPOBAHO TAKXKE HA PEIICHWE 3a/ady BOCIHTAHHUS W COIMAIBHOTO
pa3BUTHS OOydYaronuxcs, Ha (GOPMUPOBAHUE y HUX OOIICHMHTEIJICKTYIbHBIX YMEHUH,
YMEHHUM pallMOHAIM3AlUK Y4eOHOTO Tpyda M OOOOMIEHHBIX CIIOCOOOB JEATEIBHOCTH,
UMCIOIINX MEXIUCITUTUTMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocraBnsomuMA  TpeaAMeTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHUS
SBJISIFOTCSL YTIIyOJIEHHBIE Kypchl — «Opranudeckas xumus» u «O01as 1 HeopraHudeckas
xumus»y. [lpu ompeneneHMM TOAXOMOB K OTOOPY M CTPYKTYPHOM OpraHU3aINH



CollepKaHUsl 3THX KypCOB B MpPOrpaMMe€ IO XMMHH 33 OCHOBY IPHUHATHI MOJIOXKECHUS
OI'OC COO o paznuuusx 6a30BOro U yriyOJIEHHOTO YPOBHEH N3YUYECHHUS MTPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u  «OOmas u
HEOPraHWYECKasi XMMHUS» COCTaBIISIET COBOKYIIHOCTb IPEIMETHBIX 3HAHUM M YMEHUH,
OTHOCSIINXCS K 0a30BOMY YPOBHIO M3Y4EHHUsI IIpeIMETa. DTa CUCTEMA 3HAHUH MOJIy4aeT
ONpEeNEeNEHHOE TEOPETUYECKOE JIONMOJIHEHHE, MO3BOJISIIONIEE OCO3HAHHO OCBOUTH
CylIecTBEHHO Ooublinii 00bEM (hakTonormueckoro marepuana. Tak, Ha yriayOn€HHOM
YPOBHE M3y4YeHUs NpeaMeTa obOecreueHa BO3MOXKHOCTb 3HAYUTENIBHOTO YBEIMYEHUS
o0bEMa 3HAHUM O XMMHUYECKUX DJJEMEHTAaX M CBOMCTBAaX HMX COCAUHEHMH Ha OCHOBE
paciiipeHust ¥ yriyOJeHus! IpeCTaBICHUN O CTPOCHUH BEILIECTBA, XMMUUYECKOM CBS3U U
3aKOHOMEPHOCTSIX ~MPOTEKaHUs pPEaKUUd, pacCMAaTPUBAEMbIX C TOYKH 3pEHHS
XUMUYECKOM KHHETHMKM W TEPMOJMHAMHUKU. M3ydeHHe NepuoAMYECKOro 3aKOoHa U
[leproanueckoil CUCTEMbl XMMHMUYECKHX D3JIEMEHTOB O0a3upyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX IMPEACTABICHUSAX O CTPOCHHHM aroMa. XUMUYECKas CBS3b
OOBSACHSIETCSI C TOYKM 3PEHHUS] DHEPreTUUYECKUX HM3MEHEHUN mnpu €€ oOpa3oBaHHM U
pa3pylIeHUH, a TaKXKe C TOYKU 3PEHHUS] MEXaHU3MOB €€ oOpa3zoBanus. M3yueHue TUnon
peakiuii  jonoiHseTcs (HOPMUPOBAHMEM TMPEIACTABICHUN 00 3IEKTPOXUMUYECKUX
IIpoleccax M 3JIEKTPOJIM3E PACIUIABOB M PAacTBOPOB BEUIECTB. B Kypce opraHM4eckoi
XUMHU TPU PACCMOTPEHUU PEAKLMOHHON CIIOCOOHOCTH COEAMHEHUN YAENseTcss ocoboe
BHHMaHHE BOIpocaM 00 3JEKTPOHHBIX 3(PQeKTax, 0 B3aUMHOM BIUSHHUUA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HavyeHHE UMEET TO, YTO Ha COJIEPKAaHHE KYpPCOB XUMHUU YIIyOJIEHHOTO
YPOBHSI M3YYEHHS I KJIACCOB OMpEAeNEHHOTro mnpoduis (TIaBHBIM 00pa3oM Ha HX
CTPYKTYpPY U XapakTep JOMOJHEHHUH K O0IIel cucTeMe NMPeIMETHRIX 3HAHU) OKa3bIBAIOT
BIIMSIHUE CMEXHBIE MpeaAMeThl. Tak, HanmpuMep, B COAEP’KaHUU MpPEeIMETa ISl KJIacCOB
XUMUKO-(r3ndeckoro npoduis 0onblioe 3HadyeHUue OyAyT MMETh 3JIEMEHThI Y4eOHOro
MaTepuaina no ooduieit xumuu. [lpu u3yyeHun npenmMera B JaHHOM Cy4yae akleHT Oyner
c/eflaH Ha OOLIHOCTh METOJOB IMO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B
¢u3uKe: aTOMHO-MOJEKYJIApHas Teopust (MOJIEKYyJsipHas Teopus B (U3HKE), 3aKOHBI
COXpaHEHUsI MacChl U SHEPTUH, 3aKOHbI TEPMOANHAMUKH, dJIEKTPOJIN3a, IPEACTABICHUS O
CTPOEHHUU BEILECTB U APYroe.

B 1o xe Bpems B colep)KaHMU IpeaMeTa IS KJIacCOB XMMHKO-OMOJIOTHYECKOTO
npoduis GoNbIIMKM yIenbHBIN Bec OyAeT UMETh OopraHuyeckas Xxumusa. B stom ciydae
MPEAOCTABIISACTCA BOBMOXKHOCTB sl 00Jiee 00CTOSATENBLHOTO PACCMOTPEHHSI XUMUYECKON
OpraHu3allud KJIETKM Kak OWOJIOTMYEeCKOM CHCTEMBI, B COCTaB KOTOPOM BXOHSAT, K
npuMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTbI, KakK JIMIUAbL, O€JKH, YIJIEBObI,
HYKJIEUHOBBIE KHUCJIOTBI M aApyrue. I[Ipm >TOM 3HaHUS O COCTaBE M CBOMCTBax
IIPEJICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB CIY’KAaT OCHOBOM IS
U3yUYEHUs CYIIHOCTU POLECCOB (POTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.



B mnane QopmupoBaHuS OCHOB HAyYHOTO  MHPOBO33PEHHUS, OCBOCHUS
OOILIEHAyYHBIX METOJOB IO3HAHHUS M OIbITa MPAKTUYECKOIO IMPUMEHEHUS HAayYHBIX
3HaHUW W3yuyeHUEe TMpeaAMeTa «XUMHUsS» Ha YrIIyOnEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YU€OHBIMU IPEIMETaMU, BXOASIIMMHA B COCTaB MPEIMETHBIX
obOnacteit «EcTecTBeHHO-HayuyHbIEe MpeAMEThl», «MaTemaTuka M HUH(OpMATUKA» H
«PyCcCkH 3BIK U JINTEPATYPA.

[Ipu n3yyeHnn yueOHOro npeamera « XUMus» Ha YrIIyOJIEHHOM YPOBHE TaKKe, KaKk
Ha YpPOBHE OCHOBHOT'O M CpeIHEro oodiero oopazoBaHus (Ha 6a30BOM ypOBHE), 3aadeit
NEPBOCTEIICHHOW 3HAYMMOCTU SIBJSIETCS (POPMUpOBaHME OCHOB HAyKH XUMHUHU Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHHUA, MPAKTUYECKON EeATEIbHOCTH 4YeJIOBEKa WU
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pelienne 3Toi 3a7auu Ha yriiyOJIEHHOM
YPOBHE M3YUYEHHSI IPEIMETA IPEANOIIAracT PEATU3ALMIO TAKUX LIEJIEH, KaK:

e (QopMupoBaHuE NpPENCTABICHUWA: O  MaTEpPUAIILHOM  E€IUHCTBE  MHUDa,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBJICHUW NPUPOJBI, O MECTE XUMHUU B
CUCTEME ECTECTBEHHBIX HAYK M €€ BeAylIell poiau B 00ECIEYEHUN YCTOMYUBOTO
Pa3BUTHS YEJIOBEYECTBA: B PELIEHUU MPOOJIEM SKOJIOTUYECKOM, SJHEPreTHUECKOU
M TUOIEBOM 0O€30MacHOCTH, B Pa3BUTUM MEAUIMHBI, CO3JaHUU HOBBIX
MaTepuasoB, HOBbIX HCTOYHHUKOB 3HEPIUH, B OOECHEUYEHHUU PALMOHAIBLHOTO
IPUPOJIONOIL30BaHUs, B (POPMUPOBAHUU MHMPOBO33PEHMSI U OOILEH KYJIbTYphI
YeJIOBEKa, a TaKXKe 3KOJOTMYECKHM OOOCHOBAHHOTIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELE;

e OCBOCHHME CUCTEMBbI 3HAHWUH, JISKAIIMX B OCHOBE XUMHUUYECKOW COCTABISAIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX MMOHSATUN, 3aKOHOB U
TEOPUUA XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUU BEIIECTBA HA PA3HBIX
YPOBHSIX —  aTOMHOM, HMOHHO-MOJIEKYJSIDHOM,  HAJIMOJEKYJISPHOM, O
TEPMOJAUHAMHUYECKUX W  KUHETUYECKUX  3aKOHOMEPHOCTSAX  IMPOTEKaHUs
XUMUYECKUX PEAKLH, O XUMHUYECKOM PaBHOBECHH, PACTBOpPaxX M JMCHEPCHBIX
cucTeMax, 00 OOIIMX HAYYHBIX MPUHIIUIIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopMupoBaHue y oOydarIMXCd OCO3HAHHOIO MOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMUYECKHX 3HAHUM JUIsi OOBSICHEHMS KIIOUEBBIX UAEH U MpodiieM
COBPEMEHHOM XUMUH, JJIs1 OOBICHEHUS U IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX
€CTECTBEHHO-HAYYHYIO NMPUPOIY; TPAMOTHOTO pEUIeHHs MpOOJIeM, CBA3aHHBIX C
XMMHEN, NPOTHO3UPOBAHMS, aHAIW3a M OLUEHKHA C IO3ULHUN SKOJIOTHYECKOU
0e30MacHOCTH MOCJEICTBUM OBITOBOM M TMPOU3BOJICTBEHHOW JAESTENbHOCTU
YEJIOBEKA, CBSI3aHHOW C XHWMHWYECKHM IPOU3BOJICTBOM, HCIIOJb30BAHUEM U
repepadOTKOM BEIIECTB,;

e yrIyOJICHHUE TIPEACTABICHUA O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX IS
npuOOpeTeHUs] YMEHUN OpHEHTHUPOBATHCSA B MHpE BEIIECTB U OOBSICHEHHUS



XUMUYECKUX SIBIICHUM, HMEIOIIMX MECTO B TMPUPOJIe, B MPAKTUYECKOU
JEATEIbHOCTU U MOBCEHEBHON KU3HHU.
B murane peanuzanmm mepBOOYEPETHBIX BOCIHMTATEIBHBIX M Pa3BUBAIONINX (PYHKITUI
IEJOCTHOM CHUCTEMBbI CpeJHero ooOmero o0pa3oBaHUs TNpU HU3YYCHHH TIpeIMeTa
«Xumus» Ha yriyOinEHHOM ypOBHE 0COOYIO aKTyallbHOCTh MIPUOOPETAIOT TaKUE LU U
3a/1ayy, KakK:

e BOCIHUTaHHE YOCKIAEHHOCTH B MO3HABAEMOCTH SIBIICHUM MPUPOJBI, YBAXKEHUS K
poliecCcy TBOPUYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIAJHBIX MCCIEIOBAaHUMN
B XUMUH, GOPMHUPOBAHKWE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU;

e pa3BUTHE MOTMBAUMU K OOYYEHMI0O U T[IO3HAHHWIO, CIIOCOOHOCTEN K
CaMOKOHTPOJIIO M CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHSA OOLICYEIIOBEYECKHX
IICHHOCTEH;

e pa3BUTHE I[I03HABATENIbHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CrocoOHOCTeH oOyydaromuxcs, GopMUpOBaHUE Y HUX CO3HATEIBLHOTO OTHOIICHUS
K caM0OOpa30BaHUIO U HENPEPHIBHOMY OOpPA30BAHMIO KaK YCIOBUIO YCHEIIHOU
npodeCCUOHAIBHOM U OOIIECTBEHHON  JIEATEIbHOCTH, OTBETCTBEHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO M MOTPEOHOCTHU B 3JI0POBOM 00pa3e KU3HMU;

e (opMupoBaHuE YMEHUN U HABBIKOB PA3yMHOI'O MPUPOIONOJIb30BAHUS, PA3BUTHE
AKOJOTUYECKON KYJBTYpbl, HPUOOPETEHHE ONbITa OOLIECTBEHHO-TIOJIE3HOU
DKOJOTHYECKOHN eI TCIILHOCTH.

OO0miee 4YKMCIIO YacoB, MPEAYCMOTPEHHBIX IS M3YYCHHUS XUMUU Ha YIITyOJICHHOM
YpOBHE cpeqiHero obiiero oopasoBanusi, coctapisier 204 gacos: B 10 kmacce — 102 gaca
(3 gaca B HezenO).



COILEPKAHUE OBYUYEHUSA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpeameT U 3HAYEHHWE OPraHUYECKONW XUMUU, MPEACTABICHHE O MHOr000pa3uu
OpraHUYECKUX COCTUHEHUMN.

DNEeKTPOHHOE CTPOCHHE aTOMa YTJIEPOJia: OCHOBHOE M BO30YXAEHHOE COCTOSTHUSI.
BanenTHpie BO3MOKHOCTH aToma yriepoAda. XHUMHYECKas CBS3b B OPraHUYECKUX
COeIMHEHUSIX. Tumel rUOpUIMU3AIMU aTOMHBIX OpOuTaNel yrieponaa. MexaHU3MbI
oOpa3oBaHMsI KOBAJEHTHOW CBA3M (OOMEHHBII M JOHOPHO-aKLUENTOPHBIN). Tumbl
MepeKpbIBaHUSI aTOMHBIX OpOuTanei, 6- u m-cBsi3u. OAuHapHasi, IBOMHAas U TpoWHAas
cBa3b. CriocoObl pa3pbiBa CBA3E€H B MOJIEKyJaX OpraHnyeckux BewiecTB. lloHsThe o
CBOOOIHOM pajJiukaie, Hykjieouie u eKTpoduIe.

Teopust cTpoeHHsI Oprannueckux coeauHeHuii A.M. bytiepoBa U COBpeMEHHbIE
IIPEICTABICHHUSI O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUHM CTPOCHMSI OPraHMYECKHX
coelMHEeHU. MomnekysipHble M CTPYKTypHbIE (opmyibl. CTpyKTypHbBIE (POPMYIIbI
pPa3IMYHBIX BUJOB: pPa3BEPHYTAs, COKpaml€éHHasA, cKeneTHasd. M3omepus. Buabl
U30MEPUU: CTPYKTYpHAsi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3PPEKTh B MOJEKYJIax
OpraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIN U ME30MEPHBIN 3P (HEKTHI).

[IpencraBnenne o kinaccuukanuu opraHuyeckux BeuiectB. I[lonarue o
¢ynkunoHansHOM rpynne. 'omosorusa. I'omonoruueckue psael. Cucremarnueckas
HOMeHKIaTtypa opranndeckux coenuHeHnit (IUPAC) u TpuBHanmbHBIE Ha3BaHUS
OTZEJIbHBIX IIPEIACTABUTEIICH.

OcoOenHoctn © Kiaccu(uKalMs OpraHUYecKuX peakuuidl. OKHUCINUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTANBHBIE METOJbl HM3YYEHHs] BEIIECTB M WX [PEBPALLICHUI:
O3HaKOMJIEHHE ¢ o0Opa3liaMd OpraHMYECKUX BEIIECTB M MaTepualaMu Ha MX OCHOBE,
ONBITHl MO MPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IUIaBIEHUE,
oOyriauBaHMEe U TOPEHHE), KOHCTPYHPOBAHHE MOJENEH MOJEKYJl OpPraHUYeCKuX
BEILIECTB.

YriaeBoaopoasbl.

Anxanpl. ['oMonorudeckuil psij ajakaHoB, oOmas ¢dopMyia, HOMEHKJIATypa U
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYT AKAHOB, SP -
ruOpuau3anmsi aTOMHBIX OpOuTanel yriepona, o©-cBs3b. Ddusmyeckue CBONCTBa
AJIKaHOB.

XAMUYECKHE CBOWMCTBA QJIKAaHOB: PEAKIUMU 3aMELICHUs, HW30MEpU3alNu,
JNETUIPUPOBAHUS, LUKIW3ALUU, [HUPOJIN3a, KpPEeKUHra, ropenud. lIpeacraBienue o
MEXaHU3ME PEaKIUN PaAUKAIBHOIO 3aMEILICHMUS.



Haxoxnaenue B mpupoe. CriocoObl MoMydeHus: ¥ MpUMEHEHHE aJKaHOB.

[uxnoankanel. OOmmas ¢opMyina, HOMEHKIaTypa W u3omepus. OcoOeHHOCTH
CTPOCHHUSI U XUMHUUYECKUX CBOMCTB MajbIX (IUKJIONPONAH, IUKJIOOYTaH) U OOBIYHBIX
(LMKJIOTIEHTaH, IUKIIOTeKCaH) MUKI0anKkaHoB. CrnocoObl MOMydYeHHs] U MPUMEHEHUE
MKJIOAJIKaHOB.

Ankensl. ['omosornueckuii psa ajkeHOB, 00mIas Qopmyiia, HOMEHKIATypa.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYN alIKCHOB, SP°-THOPHIM3ALMS
aTOMHBIX OpOUTaNiel yriaepojia, 6- U m-cBsi3u. CTpyKTypHas U reoMeTpuyeckast (1uc-
TpaHc-) u3oMmepusa. Ou3nueckre CBOMCTBA aIKEHOB. XMMUYECKHUE CBOMCTBA: peakluu
NPUCOEANHEHNS, 3aMEUICHUS B O-IIOJIOKEHUE TIPU JABOMHOM CBA3U, NOJIMMEPU3ALNH U
okucienus. [IpaBmno MapkoBHHKOBa. KauecTBEHHbIE peakIMM Ha JBOWHYIO CBSI3b.
CrocoObl OJTy4eHHsI U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukanusa ankaaueHoB (CONpsKEHHbBIE, W30JUPOBAHHbBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS M XMMHUYECKUX CBOMNCTB
CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-npucoenuuenne. [lonumepunsanus coOnpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U TPUMEHEHUE aIKaUEHOB.

Ankunbl. ['oMonoruyeckuii psii ajikuHOB, oOmias (GopMyna, HOMEHKIATypa U
U30Mepusl. OJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anysi aToMHbBIX opoOurtaneil yriepoga. dusnueckue CBONCTBA aAJIKHHOB.
XHUMHUUYECKUE CBOMCTBA: PEAKIMM MPUCOCAUHEHHS, TUMEPU3aUUd U TPUMEPHU3ALINH,
okucieHus. KucioTHbie CBOMCTBA aJKWUHOB, MMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHble peakiuu Ha TpOHHYIO CBsi3b. CroOCOOBI MOJNy4YEeHHUS W IPUMEHEHHE
AJKUHOB.

ApoMaTtudeckue yriieBoJopoJibl (apeHsl). 'oMoIorudeckuil psj apeHoB, oomas
dbopmyna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH3071a. DU3UYECKHEe CBOMCTBA apeHOB. XMMUYECKUE CBOMCTBA O€H30/1a U
€ro roMOJIOTOB: pEaKlUu 3aMelIeHHUs B OEH30JbHOM KOJbBIE U YIJIEBOAOPOIHOM
panukale, peakiui IpUCcOeINHEHNUs, OKUCIEHHE roMojoros Oen3ona. Ilpeacrasnenue
00 OpPHEHTHPYIOUIEM JEHCTBUU 3aMECTUTENIE B OEH30JIbHOM KOJIbLIE Ha MpUMEpe
ANKWIBHBIX PATUKAIOB, KapOOKCUIbHOM, TMAPOKCUIBLHON, aMUHO- U HUTPOTPYIIIbI,
aToMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKMX CBOWCTB ctuposa. [lommmepusarms
ctuposia. CriocoObl OTyueHUs! U MPUMEHEHNE apOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. IlomytHbie HedTsHble Ta3pl. HedTh M €€ mpoucxokieHue.
Kamennsiii yronb ¥ mpoAaykThl ero nepepadbotku. CrnocoObl nepepaloTKu HePTH:
MEPEroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaIUTHUYECKUi), pPUGOPMHUHT, MUPOIU3.
[IponykThl mepepadoTku HEDTH, UX TPUMEHEHNE B MPOMBIIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJOTE€HIIPOM3BOAHBIX  YIVIEBOJOPOAOB. Peaknuun
3aMEUIEHNs]  TrajloreHa Ha  THUAPOKCOrpymnmy, HUTPOrpynmy, LHaHOTPYyMIy,



amMuHOTpymy. J/lelicTBre Ha rajoreHmpPOU3BOJHBIC BOJHOTO M CIIUPTOBOTO pacTBOpa
ménoun. B3anmonencTBue AUTajioOreHalkaHOB C MarHhueM M LHUHKOM. [loHaTtne o
METaJUIOOPTAaHUYECKUX  COCAMHCHHSAX.  VICTIONB30BaHHWE  TaOTCHIPOW3BOIHBIX
yIIEBOAOPOIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIECTB.

DKCneprUMEHTAIbHBIE METO/IbI U3YUYECHHS BEILIECTB U UX MPEBPAICHUMN: U3ydeHUe
(M3UYECKUX CBOWCTB YIJIEBOJIOPOIOB (PacTBOPUMOCTh), Ka4ECTBEHHBIX pEaKIUi
VTIIEBOJOPOIOB PA3IMYHBIX KJIACCOB (0OECIBEUMBAHME OPOMHOMN WM MOJTHOUW BOJIBI,
pacTBOpa TMepMaHTaHaTa Kajids, B3aUMOJICHCTBUE AalleTWIEHA C AaMMHAYHBIM
pactBopoM okcujia cepedpa(l)), kauecTBeHHOE OOHapyKEHHE yriiepoaa U BOJOpoja B
OpraHMYeCKUX BEIIeCTBaX, IMOJy4eHHE OTUJIEHA M H3YyYE€HUE €ro CBOMCTB,
o3HakomieHue ¢ kosuiekuuamu «Hedtb» u «Yromwsy, ¢ obOpa3namu IIacTMacc,
KaydyKOB U PE3UHbl,  MOJCIHUPOBAHME  MOJIEKYJ]l  YIJIEBOJOPOJIOB  H
raJIOTeHIPOU3BOJIHBIX YTIIEBOJOPOIOB.

Kuciopoacoaep:xkamme opranudeckue coeJHHEHUsI.

[IpenenbHBIe OAHOATOMHBIC CTUPTHL. CTpOeHUE MOJIEKYJT (Ha IpUMepe METaHOJIa
u 9taHojna). ['omonmornueckuid psna, obmas Gopmysia, M30MEpHsi, HOMEHKIaTypa U
knaccudukanus. Du3nUeCKHe CBOWCTBA TPENETBHBIX OJHOATOMHBIX CITUPTOB.
Bonopoansie cBS3u MEXIy MOJIEKyJaMU CHUPTOB. XMMUYECKUE CBOMCTBA: peakluu
3aMeIIeHUs], JCeTUpaTallii, OKHUCJICHHS, B3aUMOJCUCTBHE C OPraHMYECKUMHU U
HEOpTraHWYECKUMH KuclioTamu. KadecTBeHHas peakmusi Ha OJHOATOMHBIC CITHPTHI.
JleiicTBue 3TaHOjla M METAaHOJA HAa OpraHu3M uenoBeka. CrocoObl MOMyYeHUs U
MIPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

IIpocTeic >¢gupsl, HOMeHKIaTypa U u3oMepusi. OCOOCHHOCTH (PU3HYECKUX U
XMMHUYECKUX CBOWCTB.

MHOTOaTOMHBIE CIUPTBI — OTWICHTIWKOIL W THICpuH. DuU3ndeckue u
XUMUYECKUE CBOWCTBA: PEAKIIMU 3aMEIICHHS, B3aMMOJICHCTBHE C OPTraHUYECKUMHU WU
HEOPTraHWYECKUMH KHCJIOTaMHU, KayeCTBEHHAs PEakius Ha MHOTOATOMHBIE CIIHAPTHI.
[IpeacraBnenre 0 MexaHU3ME peakinii HykJIeohUIbHOTO 3amelneHus. JleiicTBue Ha
opranu3M 4enoBeka. CrocoObl OydYeHHs U PUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®cnon. CTpoeHHME MOJCKYJBI, B3aWUMHOE BJIUSHUE THIPOKCOTPYNIBI U
O0eH3oapHOTO sypa. Dusnueckue cBoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX
cBoicTB (eHona. KauectBennnie peakiuu Ha ¢eHos. TokcuuHocTh henomna. CriocoObt
MOJTy4eHUs U IpuMeHeHue GpeHona. OeHondopmanbaeruaHas cCMoJIa.

KapOoHWIbHBIC COCTUHEHUS — aNbJICTUABI M KCTOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW TPYyNIbl. [ OMOJIOTMYECKUE PSAJIbI albICTHIOB W KETOHOB, 0OIIas
dbopmyna, nzoMepus U HoMeHKIaTypa. Ousndeckrue CBOMCTBA albJACTHIOB U KETOHOB.
XUMHYECKUE CBOMCTBA aJIBJICTUOB U KETOHOB: peaKIuu npucoenuHenus. OKucieHue
aNbJIETUIIOB, KA4YeCTBEHHBbIC peakuuu Ha anpaeruapl. CrnocoObl MOTydYeHUus U
NpPUMEHEHUE aJIbJIETUI0B U KETOHOB.



OnHOOCHOBHBIE TpeaeabHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS
MOJICKYJT KapOOHOBBIX KHCJIOT. M3omepust 1 HOMeHKiarypa. Ou3ndeckue CBOMCTBA
OJTHOOCHOBHBIX IPEAEIbHBIX KApOOHOBBIX KHCIJIOT. BOJOpOAHBIE CBSI3HM MEXIY
MOJIEKYJIJaMd KapOOHOBBIX KHCIOT. XHUMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakuus dTepuPUKaALUU, PEAKIUH C Yy4yacTUEM YIJIEBOJOPOJHOTO pajuKaia.
Oco0eHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CIIOKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KuCIOT. OcoOGeHHOCTH
CBOMCTB HEMNpEACNIbHbIX M apOMaTHUYEeCKUX KapOOHOBBIX KHCIOT, JIUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. [lpencraBurenu BhICHIMX KapOOHOBBIX
KHCJIOT: CT€apUHOBAsi, IaJIbMUTUHOBAsA, OJECUHOBAs, JUHONEBAS, JUHONEHOBAs.
KHUCJIOTHL. CIOCOOBI MOJIy4eHUS] M MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupbl. ['oMonoruueckuit psg, oOwmwas QopMyna, H30OMEpHUS U
HOMEHKJIaTypa. Pu3nyeckne W XHMHYECKHE CBOWCTBA: TUAPOIU3 B KHCIOU U
IECJIOYHOM Cpelie.

XKupsel. Crpoenue, (puznyeckne U XMMHUYECKHE CBOMCTBA KUPOB: THAPOJIH3 B
KHCIION M IEeI04YHOM cpene. OCOOEHHOCTH CBOWCTB KHMPOB, COAEPKALIUX OCTATKU
HEIPECNIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MBpb114 KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JeiiCTBUE.

OOmas xapakTepuctuka yriaeBoaoB. Kiaccudukanus yrieBojoB (MOHO-, 1U- U
nonucaxapuabl). MoHocaxapuabl: TJIIOK03a, (QpyKTo3a, rajgakroza, pubdo3a,
ne3okcupru6o3a. Puznyueckre CBOMCTBA M HaXOXJIeHHEe B mpupoae. DOTOCUHTES.
XHUMHAYECKHE CBOWCTBA TJIFOKO3bl: PEAKLIHMU C YYACTUEM CHUPTOBBIX U aJIbJICTHUIHOU
rpymi, CIUPTOBOE U MOJIOYHOKHCTIOE OpoxeHue. [IpuMenenue rioko3sl, e€ 3HaueHue
B JKU3HENEATEIIbHOCTU opraHusma. Jlucaxapuiel: caxapo3a, MajJbTO3a M JIAKTO3a.
BoccranaBnuBaroniue M HEBOCCTaHABIMBAWOIIME  AWcaxapuibl. [ 'maponus
nucaxapunoB. Haxoxzaenue B mpupone u npumeHeHue. llommcaxapunbl: kKpaxman,
NIMKOTeH M Heunono3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmala, TJIMKOT€Ha H
1eJuTroN03bl. DU3NUYECKHE CBOMCTBA KpaxMalla M LEJUIIOJIO3bl. XUMUYECKHUE CBOMCTBA
Kpaxmaia: THApOJIU3, KayeCTBEHHAas peakuus C HOJO0M. XUMHUYECKHE CBOMICTBa
LEJUTIONIO3bL: TUPOIN3, ModyYeHue 3(pupoB 1estoa03bl. [loHdaTre 00 HCKYyCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

OKCNEepUMEHTAIIBHBIE METOAbl HM3YyYEHHs BEUIECTB W HX [PEBpaALICHUI:
PacTBOPUMOCTh PAa3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBUE 3TAHOJIA C HATPHUEM,
OKHMCJICHUE 3TUJIOBOTO CIIMPTAa B AJBACTUJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOIO CIHpPTa JUXPOMATOM Kajus (BO3MOKHO HCIIOJIb30BAaHUE
BHJICOMATEPHAJIOB), KAYECTBEHHBbIE pPEAKIMU Ha albIeruibl (C THUAPOKCUIOM
muammuncepedpa(l) u runpoxcugom menu(ll)), peaknus raumnepuHa ¢ TUAPOKCUIOM
Menu(ll), xumudeckue CBOMCTBa pacTBOpa YKCYCHOM KHCIOTBHI, B3aUMOJCICTBUE
pacTBopa riatoko3bl ¢ rungpokcuaom meau(ll), B3aumonenicTBue Kpaxmana ¢ HOJOM,



pelleHre 3KCIePUMEHTANBHBIX 337a4 1Mo TeMaM «CrnupTel U GpeHomb», «KapOoHoBbIE
KUCTOThI. ClI0KHBIE Y()UPBDY.

A3oTcoaep:kalniue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHu4eckue Npou3BOAHbIE ammuaka. Kiaccudpukanus amMHHOB:
anndaTuyeckue U apoMaTHUECKHE; EpBUYHbIC, BTOPUYHbBIE U TpeTuuHble. CTpoeHue
MOJIeKyn, oOmias (opmyrna, uU30Mepus, HOMEHKIaTypa U (U3NYECKHUE CBOWCTBA.
XvUMHYecKoe ~ CBOMCTBAa  anu(paTHYecKuX  aMUHOB:  OCHOBHBIE  CBOICTBa,
AIKWIMPOBAHNE, B3aNMOJECHCTBHE IIEPBUYHBIX AMUHOB C a30TUCTOM KuciaoTon. Comun
AIKUIaMMOHMS.

AHUIIMH — IPENCTaBUTENIb AMUHOB apOMaTH4yeckoro psaa. CTpoeHue aHWIIMHA.
B3anMHoe BiusiHHE TPYIIT aTOMOB B MOJIEKyJie aHWINHA. OCOOEHHOCTH XMMHYECKUX
CBOMCTB aHwInHA. KadecTBeHHblE peakuuu Ha aHWIMH. CHnocoObl TOJyYEeHHS U
IpUMEHEHUe anudaTnyeckux aMuHoOB. [lonydeHne aHniIHa U3 HUTPOOEeH3011a.

AmuHokuciotel. HomeHnknarypa m nsomepusa. OTAENbHBIE NPENCTABUTENN O-
AMUHOKHUCIIOT: TJUUUH, anaHuH. dDusnvyeckne CBOMCTBA aMHHOKHUCIOT. XUMUYECKUE
CBOMCTBa AMHHOKHUCIOT Kak amM(pOTEpHBIX OpPraHUYECKUX COEIMHEHHM, peakius
MOJIMKOHJICHCALIMHM, O0pa3oBaHUE TMENTUIHON CBA3U. buonormueckoe 3HaYeHUE
aMUHOKHCIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpuponaHele nonauMmepsl. llepBryHas, BTOpUYHAs W TPETHYHAs
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEIKOB: THIPOJIN3, JAEHATypauus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

OKCIEpUMEHTAIIBHBIE METOAbl HM3YyYEHHs BEUIECTB W HX [PEBpaLICHUI:
pacTBopeHHe O€JIKOB B BOJIE, JEHaTypauusi OENKOB MpH HarpeBaHWUU, I[BETHBIE
peakuuu Ha  O€NKHM, pelIeHHEe OJKCHepUMEHTANbHbIX 33Jady [0  TeMaMm
«A30TcoJiepKalllie OpraHMYecKUe coeluHEeHHs» M «Pacno3HaBaHuWe OpPraHMYECKHX
COCIIMHECHUI.

BbicokoMouieKkyJIsipHbIE COeIMHEHUS.

OCHOBHBIE TIOHATUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEAHSAS MOJIEKYJIApHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYISPHBIX COEIUHEHUH —
MOJIMMEpHU3AIU U MOJTUKOHIEHC AL

[Tonumepuble  Marepuansl. [lnacTtmaccel  (MOMMATHIIEH,  NOJIMIIPONMIIEH,
NOJIMBUHWIXJIOPUA,  TOJUCTUPOJ,  MOJUMETUIMETAaKpWiIaT,  IMOJIMKApOOHATHI,
noJMATUIIEHTEpePTaar). Y THIU3anus U nepepadoTKa MIacTUKa.

DnacToMepbl: HATYpaJbHbIM KaydyK, CHHTETHUYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPONIPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bosnokna: HaTypanbHble (XJIOMOK, IIEPCTh, IMIENTK), UCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).



[Tonmumepsl crienuanbHOrO Ha3HaueHUs (Te(IIOH, KEBIap, 3JIEKTPOMPOBOASIINE
MOJINMEPHI, OMOpa3naraeMble MOJIUMEPHI).

OKCHeprUMEHTAIbHBIE METOAbl HM3YyYEHHs BEUIECTB W HX [PEBpaLICHUI:
O3HaKOMJIEHHE C oOpasllaMH MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «Pacno3HaBaHue miacTMace
Y BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenue MoNeKynsipHOM (GOpMysibl  OpPraHUYECKOTO COEIUHEHUS  T10
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKICHUE MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYECKOTO COEAMHEHUS M0 Macce (00BEMY) MPOAYKTOB CrOopaHus, Mo
KOJIMYECTBY BellecTBa (macce, 00bEMY) MPOAYKTOB PEAKUUU W/HWIH HCXOJHBIX
BEILIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POPMYJIBI OPraHUYECKOIO BEIIECTBA HA OCHOBE
€ro XMMHMYECKHUX CBOMCTB WM CIIOCOOOB MOJYYEHHs, OIpENeJeHHE [0JIM BbIXOJA
IIPOJIYKTa PEAKLUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmm3zannst MeXIpeIMETHBIX CBS3€M MPHU W3YyYEHUH OpraHUYecKou Xxumuu B 10
KJIACCE OCYIIECTBIISIETCS Y€pe3 MCIOJIb30BaHME KaK OOLIMX E€CTECTBEHHO-HAYUYHBIX
IOHATUH, TaK U MOHATUN, IPUHATHIX B OTIAENIBHBIX IPEAMETAX ECTECTBEHHO-HAYYHOIO
LUKJIA.

OOmre ecTeCTBEHHO-HAY4YHbIE TMOHATHUS: SIBJICHUE, HAay4YHbIH (akT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHHTE3, KiacCU(pUKalMs, HaONI0ACHUEe, HW3MEPEHHUE,
AKCIIEPUMEHT, MOJIEIb, MOJICJINPOBAHUE.

dusznka: Marepus, aroM, DJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUUECKU ypOBEHb, BEILIECTBO, TEJIO, 00bEM, arperaTHOEe COCTOSIHUE BEIIECTBA,
(¢u3nUecKue BEIMUYHUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorusi:  knetka, opraHu3M, DJKocucTeMa, Ouochepa, MeTabOIHU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIM W TETepOTPOdHBIA THUN NHUTaHUS, OpOKEHHE,
(boTocuHTE3, IbIXaHuE, OCIKH, YIJIEBOAbI, JKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hpie HCKOMAaeMbl€, TOTINBO.

TexHo0rus: MUIIEBbIE MPOIYKThI, OCHOBBI PALIMOHAIBLHOTO MUTAHMS, MOIOLIUE
CpelcTBa, Marepuaiabl W3  HMCKYCCTBEHHBIX W  CHHTETHYECKUX  BOJIOKOH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWU HA
YTIJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cOOTBETCTBUM C CUCTEMHO-/IEATEILHOCTHBIM MOAXO0J0M B CTPYKTYpPE JTUUHOCTHBIX
pe3ynbTaTOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CpeIHero o0miero oOpa3oBaHUs
BBIJICJICHBI  CIIEAYIOIIME COCTaBIIAIONIME: OCO3HAHUE OOYYalolMMHUCS POCCUNUCKOU
TPOKIAHCKOW WJACHTHYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPE/ICICHHUIO; HAJIMYME MOTHBAIMM K OOYYEHHIO; TOTOBHOCTH M CIIOCOOHOCTH
oOyyJaronmxcsi pyKOBOACTBOBAThCS MPUHATHIMH B OOLIECTBE MpaBWIaMU M HOpMaMu
MOBECHUS; HAJIMYKUE MPABOCO3HAHUS, YKOJIOTHUYECKON KYJIbTYpPbl; CIIOCOOHOCTh CTaBUTH
I[N ¥ CTPOUTH JKU3HECHHBIC TIAHBI.

JIndHOCTHBIE  pe3yJabTaThl ~ OCBOSHHUS  TpeaAMeTa  «XHUMHS»  OTPaKaroT
c(hOPMHUPOBAHHOCTh  OMBITA  TIO3HABATEILHOM W  TMPAKTHYECKOW  JCATEIHHOCTH
o0ydJaronuxcs B mpoIrecce peaim3aliuy o0pa3oBaTeIbHON NeITeTbHOCTH.

JInuHOCTHBIE  pe3yJabTaThl ~ OCBOEHHUS  TpeaMeTra  «XUMHUS»  OTPaXarorT
c(hOPMHUPOBAHHOCTh  OMBITA  TIO3HABATEILHOM W  TMPAKTHYECKOW  JCATEIHHOCTH
00yyaroImuxcsi B Mpolecce peann3ainuu o0pa3oBaTEIbHON JEATEIIbHOCTH, B TOM YHCIIE B
4acTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHHUS OOYYAIONIMMHUCS CBOWMX KOHCTUTYIIMOHHBIX TpaB M OO0S3aHHOCTEH,
YBaXEHUS K 3aKOHY W MTPABOIOPSIKY;

MIPEICTABIICHNUS O COIMAJIBHBIX HOPMaX W MPaBUIaX MEXJITMYHOCTHBIX OTHOIICHUHN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATEILHOCTH TPHU CO3JaHUHM Y4EOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M TIO3HABATEILHBIX 3aJ]a4, BBITIOJHEHUH XWMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W NMPHUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI
JIPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YUCOHON JAESTEIHHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K UCTOPUYECKOMY M HayYHOMY HACJICJIUI0 OTCUCCTBCHHON
XUMUU;

YBAXEHUS K TPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MTPAKTUIECKOTO MPUITOKEHUS
XUMUH, OCO3HAHUS TOTO, YTO JaHHBIC HAYKH €CTh PE3yJbTaT JUIMTEIbHBIX HAOI0ICHUIA,
KPOTIOTIIMBBIX SKCTIEPUMEHTAIIBHBIX MIOMCKOB, IIOCTOSIHHOTO TPYya YYEHBIX U MTPAKTUKOB;

WHTEpeca W TI03HABATCIbHBIX MOTHBOB B IOJYYEHHUH M ITOCICAYIONIEM aHaJIHM3e
uH(OPMAITUH O MTePEAOBBIX TOCTHKCHUIX COBPEMEHHON OTEUECTBECHHON XMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMSI:

HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;



CIIOCOOHOCTH OIICHMBATh CUTYAaIlMH, CBSI3aHHBIC C XUMUYECKUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE MOBEJAEHUE M MOCTYNKHA CBOMX TOBApPUIIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUI OCTYIIKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

NOHUMAaHUS [IEHHOCTEW 310pOBOro M 0e30MacHoro o0pasa KU3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (DU3NYECKOMY U ICUXUYECKOMY 370POBBIO;

coOmoicHUsT TpaBwJl  Oe3omacHOro oOpalleHuss C BelecTBaMU B OBITY,
MOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

MOHMMAHUS [EHHOCTU MPAaBUJI WHAMBUIYATHLHOIO U KOJUIEKTUBHOTO O€30MaCHOIO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIMX 3[I0POBBIO U KU3HU JIIOCH;

OCO3HAHMS TOCJIEACTBUI M HENPHUATHS BPEIHBIX MPHUBBIUEK (yHOTpeOIeHUs
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTU B y4€OHO-HMCCIIEIOBATEIBCKON JEATEIBHOCTH,
0OI1IECTBEHHO TOJIC3HON, TBOPUYECKOM U JPYTUX BUJIAX ACATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YaCTHE€ B PEIICHUU MPAKTUYECKHX 3aJlady COLMATbHOMN
HaIpaBJICHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO TPOQeccril pa3IuyHOro poja, B TOM YHUCIIe
Ha OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUHN IO XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TPpyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAIIBHOW TPAGKTOPUU 0Opa3oBaHUS,
Oynymei mnpodeccud W pealn3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUHU, MHTEPECOB U MOTPEOHOCTEHN 00111eCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

DKOJIOTUYECKH  I€J€CO00pa3HOr0  OTHOIICHHUS K TMPUPOJIe KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAHUSl  TJIOOAJIBHOTO  XapakTepa OKOJOTMYECKUX  MpoOJieM,  BIMSHUSA
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BaHUS JOCTIKCHUN XUMHUHU JJId pEIIeHUs
BOIIPOCOB PAIMOHATBHOTO MIPUPOIONIOIB30BAHUS;

AKTUBHOTO HEMNPUATUSA JEUCTBUM, MPUHOCIIIMX BPEH OKPYXKAIOWIEH NPUPOIHOU
cpede, YMEHHMS TMPOTHO3UPOBATH HEOJArOMPUATHBIE HSKOJOTHYECKHE TOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJM4usl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYphI, OMNbITA
JEATEIBHOCTH JKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCS HMHU B
N03HABATEJIbHOM, KOMMYHHUKATUBHOM U COLIMAIIBHOM MPaKTUKE, CIOCOOHOCTH U YMEHHS
aKTUBHO MPOTHUBOCTOSTH UACOJIOTUU XeMOPOOUH;



7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
0OIIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CTIEUPUKA XUMHH KaK HAyKH, OCO3HAaHHs €€ pPoju B (POPMUPOBAHUU
paIMOHaIFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHWM IIE€JIOCTHOTO TIPEJACTaBICHUS 00
OKpY’)KalollleM MHpE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B MO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEN U PeLICHUH MPOOIeM COXpaHEHHS MPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOO0W 3HAYMMOCTH XUMUH ISl COBPEMEHHOM ITUBUIN3AINU: B €€
T'YMaHUCTHYECKOH HAINPaBICHHOCTH W BAXXHOH pOJM B CO3JaHUM HOBOW 0asbl
MaTepUaIbHOW KYJIbTYpbl, B PEIICHUU TJIO0AIBHBIX TPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, SHEPTeTUIECKON, TUIIIEBON U IKOJIOTUYECKOM 0€30MacHOCTH, B
pPa3BUTUM MEIUIMHBI, OOECIEYCHHWH YCIOBUHM YCIEIIHOTO Tpyda U JKOJOTHYECKU
KOM(OPTHOM KU3HU KaXJA0Tr0 YieHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IOHUMAaHHUsS CYIIHOCTH METOJOB I1O3HaHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BATh MOTydaeMble 3HAHHS
JUIS aHalnM3a M OOBSCHEHUS SBICHUN OKPYXAIOIIETO MHpa U TMPOUCXOIAIMX B HEM
U3MEHEHUH, YMEHHS JIeTlaTh 00OCHOBAHHBIE 3aKIIIOUEHUSI Ha OCHOBE HAYYHBIX (DAKTOB H
UMEIOLINXCS JaHHBIX C LEJIbIO MOITYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS Ui pPELICHUS
po6JieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

WHTEepeca K MO3HAHMIO, UCCIIEI0BATEbCKON AeSITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHUW 1O XHMHU B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSM TpyAa B pa3IUYHBIX cdepax mnpodecCHOHATHHON
JeSITEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3ysbTaTbl OCBOCHHUS MPOrpamMMbl IO XUMHUU Ha YpOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIC TUTST dbopMupoBaHus MUPOBO33PEHUS o0yJaronmxcs
MEXIUCIUIUTMHAPHBIE  (MEXMIpEeaMETHbIE) OOIIeHaydHbIe TOHSATHS, OTpaKaroIIne
LEJIOCTHOCTh HAyYHOM KapTUHBI MUpa U Clielu(UKY METOI0OB TO3HAHMS, UCTIOIb3yEMbIX B
€CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, HHEprHs, SIBICHHE, NPOIecC, CUCTEMA,
HAy4YHBIA (DaKT, TMPHUHINI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HMCCIEIOBAaHMUE,
HaOII0/IeHUE, U3MEPEHUE, SKCTIEPUMEHT U JPYTHEC);

yYHHUBEpCajdbHbIe y4eOHbIE JIeHCTBUS  (MMO3HABaTENbHBIE, KOMMYHHKATHBHBIC,
perynaTuBHbIE), obecrneunBarone (HOpMUPOBaHHE (PYHKIIMOHATBHON TPaMOTHOCTH U
COLIMATIHOW KOMITETEHIIMH 00YyYaroIInXCs;



CIIOCOOHOCTh OOYYAIOIIMXCS HMCIOJIb30BaTh OCBOCHHBIC MEXKIMCIUTLTNHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHBIC NCHCTBHUS B IO3HABATCILHOU W
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeIMEeTHBIC pe3yJIbTaThl OTPAKAIOT OBJIAJACHUC YHUBEPCAIbHBIMH YYCOHBIMU
II03HABATEILHBIMU, KOMMYHUKATHUBHBIMU U PETYJISTHBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh U aKTyaJIU3UPOBaATh IPoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OMPEeNEeNATh IEIN AEATeNbHOCTH, 3aJ]aBasi MapaMeTpbl U KPUTEPUHU UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThl IECSITEIBHOCTH C OCTABJIECHHBIMU LIEISAMU;

WCIIOJIb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIIIEHUS: BBIICAThH
XapakTepHbIe TPU3HAKUA TOHATHUM M YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIINE MOHATHUS 111 O0BSICHEHUS OTJIENIbHBIX (DAaKTOB U SABJICHUN;

BBIOMpATh OCHOBAaHMS U KPUTEPUU IJIs KiIacCU(UKALUKM BEHIECTB M XUMHUYECKHUX
peaKLunii;

YCTaHaBJIMUBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXK/TY U3yUYaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHIAYKTHUBHBIC, JNECIYKTHUBHBIC, MO aHAJIOTHH),
BBISBJISIT  3aKOHOMEPHOCTM W TPOTUBOPEYHUST B  paccMaTpUBAEMbIX  SIBJICHUSX,
(GhopMyIIMPOBATH BBIBOBI U 3aKIIFOUCHUS;

MPUMEHITh B TMPOLECCE IMO3HAHUS MCIOJIB3YEMBIE B XHUMHHU CHMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPa30BBIBATH MOJICIIbHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK
(cuMBOJI) SIeMeHTa, XuMUueckas (opMmylsa, ypaBHEHHE XUMHUUYECKOW peakiuu — Mpu
pellieHUH Y4YeOHBIX IO3HABATENIbHBIX W MPAKTHUUYECKUX 3a/lady, MPUMEHSITh Ha3BaHHbBIC
MOJICJIbHBIC TPEACTABICHUS JJIs1 BBISBICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOT'O MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUH;

dbopMynUpoBaTh LEIM U 3aJa4d HCCIEIOBaHMS, HCMOJb30BaTh IOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIC BOIPOCH B KAdeCTBE MHCTPYMEHTA TO3HAHUSA W
OCHOBBI i1 (DOPMHUPOBAHMSI TUTMOTE3bI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXICHUM;

BJIaJICTh HABBIKAMHU CAMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUSI YUCHUYECKUX
OKCIIEPUMEHTOB, COBEpIEHCTBOBATh yMEHHUS HAONIOJATh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYITHPOBATH OOOOIIEHNS U BHIBOIBI
OTHOCUTETFHO JOCTOBEPHOCTH PE3YJIhTATOB HCCICAOBAHUS, COCTABJISATH OOOCHOBAHHBIN
OTU€T O MPOJICJIaHHOM padoTE;



npuoOpeTaTh OMBIT YYCHUUYECKOM MCCIEeN0OBATENbCKON U MPOEKTHOW AEATEIbHOCTH,
IPOSIBIISITH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY MOUCKY METOJOB PEIICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B ITO3HAHHS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HMCTOUYHUKAX HHGPOpManuu (HAay4HO-TOIMYJISpHas
JUTEepaTypa XUMHUYECKOTO COJEp>KaHus, CIpaBOYHBIE MOcoOus, pecypchl MHTepHera),
aHaAIM3UPOBaTh MHGOPMAIUIO PA3TUYHBIX BUAOB M (OPM TMPEACTABICHUS, KPUTHUECCKH
OLICHUBATH €€ JJ0OCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(GopMyIMpoBaTh 3aPOCHl U IPUMEHATh PA3JIMYHbIE METOJbl IPU MOUCKE U OTOOpE
uH(pOpMaIuu, HEOOXOAUMOM JIJIs BBIIIOJIHEHUS yUEOHBIX 3a/1a4 ONPeNeIEHHOIO TUIIa;

puoOpeTaTh ONBIT  HCIOJB30BaHUS  HMHPOPMALHOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUNA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJIbHYIO (OpPMYy NpPEICTaBICHUS HHPOPMALUU
(cxemsl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayECTBE CPEACTBA HpH pabOTe € XUMHYECKOU
uH(popManumen: IpUMEHITh MEXNpeIMeTHbIe ((pU3nyeckne U MaTeMaTUYECKUE) 3HAKH U
CUMBOJIBL, (hOpMYJIBI, a00OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUaIoTa U/Uiu
JIMCKYCCHUH, BBICKA3bIBATh UJICH, (OPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBLHO
BBITIOJIHECHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJIbTaTOB IO3HABATCIILHON  JICSITEIHLHOCTH,
MOJIyYEHHBIX CAMOCTOSTEILHO WM COBMECTHO CO CBEPCTHHKAMH IIPH BBIIOJHCHHUH
XUMHYECKOTO OKCIIEPUMEHTA, MPaKTHYCCKOW pabOThl IO HCCICIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajH3alid Y4eOHOTO MPOCKTa, M (POPMYIUPOBATH BHIBOJBI IO
pe3yabTaTaM IMPOBEACHHBIX WCCIICOBAHWA TYyTEM COTJIACOBAHUS TIO3UIMH B XOJIEe
o0cyxIeHusI 1 0OMeHa MHEHUSMH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO  IUIAHUPOBaTh M OCYILIECTBISTH  CBOKO  ITO3HABATEIBHYIO
NEeSATEIbHOCTD, ONpEAeIiss e€ LeNH U 3aJja4k, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh MpeajiaraéMblii aJrOpuTM JEUCTBUN TIPU BBHINIOJHEHUU YYE€OHBIX U



UCCIIEIOBATENbCKUX 3a/lay, BbIOUpaTh HambOojee 3(D(PEeKTUBHBIA COCO0 MX PEHICHHS C
y4€TOM TOTY4YECHHS HOBBIX 3HAaHUH O BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYULIECTBJISTh CAMOKOHTPOJIb IESITEIIbBHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATHBI

[IpeameTHbIE pe3ynabTaThl OCBOCHHUS MPOTPAMMBI [0 XUMHUH Ha yTriayOJIEHHOM ypOBHE
Ha YpPOBHE CpellHEero o0Iero oOpa3oBaHUS BKIIOYAIOT crelUpUUYEcKUe Mg y4eOHOTO
npeaMera «XuMHUS» HAaydHbIE 3HAHMS, YMEHUS M CIOCOOBI JIEWCTBUM IO OCBOECHHUIO,
MHTEPHPETALNN U MPEe0OPa30BaAHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJTYYEHUIO HOBOTO
3HAHWS W MPUMCHECHHUIO 3HAHWNA B PA3IMYHBIX YUYEOHBIX CHUTYyaIUsAX, a TAKKE B peabHBIX
KU3HEHHBIX CHUTYalUsIX, CBSI3aHHBIX C XUMHEH. B mporpamme mo Xumuu mpeaMeTHbIE
pe3yJbTaThl MPEACTABIICHBI 10 TOJAM U3yYCHHUS.

10 KJIACC

[IpeameTHbIE pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckasi XMMUsD OTPaAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUN: O MECTE W 3HAYCHWW OPTaHUYECKOW XUMUU B
CHUCTEME C€CTCCTBEHHBIX HAyK M €€ poiau B O0OECICUCHWH YCTOWYMBOTO pPa3BUTHS
YeJIOBEUECTBA B PEHICHUH MPOOJIeM SKOJOTUYECKOM, HHEPreTUYECKON | MHIIEeBOU
0€30MacHOCTH, B Pa3BUTUU METUIIMHBI, CO3/IaHUH HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB
DHEPruM, B OOCECHEYCHUH PAIMOHAIBHOTO MPHUPOIOINOIL30BaHUus, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyIbTyphl YEIOBEKa, a TAKXKE IKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO M IIPUPOTHOM Cpelie;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHWM, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAOIINE
MOHSATHUS — XUMUYECKUN DJIEMEHT, aToM, PO U DJICKTPOHHAst 000J0ouka aToMa, S-, pP-, d-
aTOMHBIC OpOWTAM, OCHOBHOE€ M BO30YKIEHHOE COCTOSHHUS aToMa, THOpHUIN3AINS
aTOMHBIX OpOWTaNIel, MOH, MOJICKYJIa, BaJCHTHOCTh, JCKTPOOTPHUIIATEIHLHOCTD, CTEIECHb
OKHUCJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAS Macca, MOJISPHBIA 00BEM, YIIepOaHBIN
ckener, GyHKIMOHAIbHAS TpyMMa, pagukal, CTPYKTypHbIe (opmyibsl (pa3BEPHYTHIE,
COKpaliéHHbIC,  CKEJIETHBIE),  M30MepUs  CTPYKTypHass W  TPOCTpPaHCTBEHHAas
(reomeTpuyeckasi, ONTHYECKas), HW30MEpPhbl, TOMOJIOTUYECKHH  PSAI, TOMOJIOTH,
YIIEBOAOPOAbl, KHUCIOPOJ- M a30TCOAEpKAlIUE OPraHWYeCKUE COEIUHEHHUS, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC COCAMHEHUS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akoH Jl. 1. MenneneeBa, Teopusi CTPOCHUSI OPraHUYECKUX BEIIECTB A.
M. BbytnepoBa, 3aKOH COXpaHEHUSI MAaCChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBpaICHUS
DHEPTUU TPU XUMHUYCCKUX PEaKINSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA S3BIK XUMHH,
MHPOBO33pEHUYCCKHNEC 3HAHUA, JIe)KallWe B OCHOBE IIOHUMAHUS TPUYUHHOCTH U
CUCTEMHOCTH XWMHYECKHX SBJIICHUM, TPEJCTABICHUS O MEXaHU3MaX XUMHUYECKHUX
peakiuii, TePMOJIUHAMHYECKIUX M KUHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHHs, O
B3aMMHOM BJIMSIHUM aTOMOB U TPYIIN aTOMOB B MOJIEKYJIax (MHIYKTUBHBIA U ME30MEPHBIN



s dextri, opuenTanTsl | u Il poma); dakronorndeckre CBEACHHUS O CBOMCTBAX, COCTaBE,
MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAaHUH BAKHEHIIINX OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIbHOCTU YeJIOBEeKa, OOIIMX HAay4YHBIX MPUHIIMIAX XUMHUYECKOTO
IPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, NTepepadOTKUu HePTH);

cOPMHPOBAHHOCTh YMEHHI: BBISABIATh XapaKTepHbIE MpPU3HAKU TOHSTHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBA3b, MCIOJB30BATh COOTBETCTBYIOUIME TOHSATUS MPHU
ONMCAaHHUH COCTABA, CTPOCHMS U CBOMCTB OPraHUYECKUX COCINHECHUM;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYK0 CHMBOJIMKY [UJII COCTaBIICHHS MOJEKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPANIEHHBIX M CKEJIETHBIX) (OPMYyJT OPraHUYECKHUX
BEIIIECTB;

COCTaBIISAITh YPaBHEHHUS XHMHYECKUX PpEaKIM U pacKpblBaTh HX CYIIHOCTb:
OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIUNA MOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO
OalaHca 3THX peakIui, peakinii MOHHOro OOMeHa MyTEM COCTaBJIEHUS UX TOJIHBIX U
COKpAIlEHHBIX HOHHBIX YPaBHECHMUIA;

W3TOTaBJIMBATh MOJEIM MOJIEKYJl OPraHUYECKUX BEIIECTB ISl WILIIOCTPALIMU HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

cOpPMHPOBAHHOCTh YMEHHUH: yCTaHABIMBATh MPUHAUICKHOCTh  U3YYCHHBIX
OpraHUYECKUX BEIIECTB MO HUX COCTABY M CTPOCHUIO K OMPENeIEHHOMY Kiaccy/Tpyrire
COCIMHCHHM, J1aBaTh WM Ha3BaHWs 1o cuctematudeckor HomeHkmatype (IUPAC) wm
MPUBOJUTHh TPUBHAIBHBIC HAa3BaHUS ISl OTIEIBHBIX MPEACTABUTENCH OPraHUYECKUX
BEIECTB (ITHUJICH, alleTHJICH, TOTYOJ, TJIMIEPUH, STUIICHTJIUKOIb, (eHO0II, (OpMaTbIeT I,
aleTanbJerul, aleToH, MypaBbUHAs KHCJIOTA, YKCyCHasi KHCJIOTa, CTEapUHOBas,
OJICUHOBAs, MAJIbMUTHHOBAS KUCJIOTHI, TJIMIIMH, aJaHWH, MajabTo3a, (PpyKTO3a, aHWIUH,
JTWBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUSI OMPEACIATh BUJ XUMHUYECKOW CBSI3M B OPraHUYECKUX
COEMMHEHMSIX (KOBAJICHTHASI Y MOHHAS CBS3b, G- U T-CBS3b, BOJIOPOIHAS CBSI3b);

chOPMHUPOBAHHOCTh ~ YMEHHUS  MPUMEHSATH  TOJIOKEHUS  TEOPUM  CTPOCHUS
oprannueckux BemecTB A. M. byrtnepoBa s 0OBsICHEHMsS] 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PUIHUECKUE U
XUMHUYECKUE CBOWCTBA TUIWUYHBIX MPEICTABUTENCH Pa3INMYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB: AJKAHOB, IMKJIOAJIKAHOB, AQJIKEHOB, aJKaJHEHOB, AJKMHOB, apOMAaTHUYECKUX
YTJIEBOJIOPOJIOB, CIIUPTOB, AaJIbJIETU/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U
CJIOXHBIX 3(QUPOB, XUPOB, HUTPOCOCAWHEHUA U aMHHOB, AMHUHOKHCIIOT, OEJIKOB,
YTJIEBOJIOB (MOHO-, IU- U MOJIUCAXAPUIOB), HIUTFOCTPUPOBATHh T€HETUUECKYIO CBA3b MEXKITY
HAMH YpaBHEHUSIMA COOTBETCTBYIOIIMX XUMHUYECKUX pEAaKIUHA C HCIOJIb30BAHHEM

CTPYKTYPHBIX (hOPMYIT;



c(hOpPMHUPOBAHHOCTh YMEHUS TMOATBEPKIAaTh HA KOHKPETHBIX IMPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHWYECKUX COCAMHEHUN OT KPAaTHOCTH W
TUIA KOBAJEHTHOM CBSI3U (G- U M-CBS3M), B3AUMHOTO BIMSHUS aTOMOB U TPYII aTOMOB B
MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIEBOJAOPOJHOTO CHIPhS
(HedTb, MPUPOAHBI ra3, yroiyb), CIOCOOBI €r0 MepepadoOTKH U MPAKTUIECKOE TPUMEHEHHE
IPOAYKTOB NEPEePabOTKU;

c(hOpMHPOBAHHOCTh BIIQJICHUSI CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAaxX
MO3HAHUA — HAOMIOACHUM, W3MEPEHHM, MOJEIMPOBAHUH, JKCIIEPUMEHTE (peajbHOM U
MBICJICHHOM) U YMEHHUSI IPUMEHSITh 3TU 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHATh OCHOBHBIC OIEpPallUd MBICIUTEILHON
NEATEeIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IICHUE, CUCTEMATU3alIMIO, BHISIBJICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — i1 HM3Yy4YEHUS CBOMCTB BEMIECTB M XHMHUYECKHX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIATh B3aUMOCBA3b XUMHUYECKUX 3HAHUU C
MOHSATUSIMU WM TIPEJICTABJICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IJisg OoJiee
OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MAaTE€pUAIbHOTO €IMHCTBA MHpPA, HCIOJIb30BaTh
CHUCTEMHBbIC 3HAaHMUSI TIO OPraHUYECKOW XUMHUU JJIi OOBSACHEHHS U MPOTHO3UPOBAHUS
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHUH: MPOBOJAUTH PACUETHI MO XUMHUYECKUM (opMynam u
YpaBHEHHUSIM XUMHYECKUX PEAKIMNA C HCMOJb30BaHMEM (U3MYECKUX BEJIWYUH (Macca,
00BEM ra3zoB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJIMYECTBECHHOMU
CTOPOHBI: PacyYEThl MO HAXOXKJICHUIO XUMUYECKOW (OpMyIJbl BEIIECTBA MO W3BECTHBHIM
MacCOBBIM  JIOJISIM XUMHYECKHUX JJEMEHTOB, TMPOAYKTAM CropaHus, IUIOTHOCTH
ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAIM3UPOBATH M OIICHUBATH C
MO3UINIK DKOJOTHYECKOW O0€30macHOCTH IOCICACTBUS OBITOBOM W IPOHM3BOJICTBEHHOM
NESATETLHOCTH  YEJIOBEKAa, CBSI3aHHOM C TmepepabOTKOM  BEIIECTB, HCIOJIb30BaTh
MOJIYYEHHbIC 3HAHUS JUIS TPUHSITUS TPAMOTHBIX PEIICHUN MpoOJieM B CHUTyallusX,
CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUIAHUPOBaTh W MPOBOJUTH
XUMHUYECKUN SKCIEPUMEHT (MOJy4eHUE W HM3YYEHUE CBOMCTB OPraHMYECKUX BEUIECTB,
KAUEeCTBEHHbBIC PEAKIIMU YTJIEBOJOPOJIOB PA3JIMUHBIX KJIACCOB U KHUCIOPOICOAEPKAIIUX
OPraHMYECKUX BEIIECTB, PEIICHUE OSKCIEPUMEHTAIBHBIX 3a7ad II0 pPaclo3HABAaHUIO
OPTraHUYECKHUX BEILIECTB) C COOJIIOACHUEM MPaBUJI 0€30MaCHOTI0 OOpaIleHuUs ¢ BEIIECTBAMU
U 1abopaTOpHBIM 000pyAOBaHUEM, (DOPMYIUPOBATH 11€7Tb UCCIICIOBAHNUS, TIPEICTABISATh B
paznu4HOi (QopMe pe3ynbTaThl OSKCHEPUMEHTa, AaHAIM3UPOBATh # OIICHUBATh UX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHMUIA:



coOMI0IaTh TMpaBUjIa JKOJIOTUYECKH 1el1ecoo0pa3HOro TOBENEHUsT B OBITY U
TPYAOBOM JIEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 3/I0POBbS, OKpY’Karoleh
IPUPOJTHON CPEIbI M TOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HaBaTh  ONACHOCTb TOKCHYECKOTO JEHCTBUS HA  JKUBbIE  OPraHU3MBI
onpeAeNEHHBIX OPraHNYECKUX BEILIECTB, MIOHMMAs cMblca nokaszarens [1I1K;

aHAJIM3UPOBATh  IEIECOO0Pa3HOCTh TMPUMEHEHHUS OpPraHMYeCKHX BEIIeCTB B
IPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHS PUCK-TI0JIb34;

COPMUPOBAHHOCTb ~ yYMEHMH:  OCYHIECTBJIATh  IEJICHANIPABJICHHBIM  IMOMCK
XMMHYECKON MH(OpMalMM B pa3jIMYHbIX HCTOYHUKAX (HayyHas U Yy4eOHO-HayyHas
JauTepaTypa, CpeiacTBa MaccoBoM uH(popmauuu, WHTEpHET M Jpyrue), KpUTUYECKU
aHAIIM3UPOBATh XUMHUYECKYI0 HH(pOpMAIMIO, TmepepadaThiBaTh €€ W HCIOIb30BaTh B
COOTBETCTBHUHU C MOCTABJICHHON y4eOHOU 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX CoeAMHEHUN A. M. 8
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI, 5
' LUKJIOAJTKAHbI
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
' aJIKaINEHBI, aJTKUHBI
2.3 Apomatndeckue yrieBoa0po/bl (apeHbl) 8
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB U UX 4
' nepepaboTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Genon 11 1
KapOoHumnpHbIe COeTUHEHUS: allbIETU B U
3.2 P 8 Jreria 21 1

KCTOHBI. Kap6OHOBBIC KUCTIOTEL. CIOXKHEIS




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 12

Wroro no pazueny 12

Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yIiiepoia

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs OPraHUYECKUX
coenuHeHuii A. M. Byrieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (eKTHl B MOJIEKYJIaX OPraHUYEeCKUX
COeTMHEHNN

[IpencraBienue o kaaccuukanuu u
cucrematrueckas Homenkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanys U 0000ILIEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

dusnyeckue 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxnaeHnue ankaHoB B Ipupoxac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOMCTB, CITOCOOBI
HOJTYYCHHS U IPUMEHEHUE

13

14

15

Pemenne pacy€THbIX 3a1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYECKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAILIUX B €70
coctaB. Cucremaruzanus 1 06001eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TpaHC-U30MEpUs
AJIKEHOB

®Pu3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o teme

17 "ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacu€THbIX 3a7a4 Ha

18 OTpeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI
OpPraHUYeCcKOro BEUIeCTBa
AJKanueHsbl: CONpsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCO0EHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CriocoObI mosTydeHus 1 IpUMEHEHNE
QJIKaTUCHOB
AJIKUHBI: TOMOJIOTHYECKUH psil, 001as

99 (bopmyna, HOMEHKIATypa, JIeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznueckue cBoiicTBa

23 XVMMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNe
QIKMHOB

26 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON pEeaKInn

97 Cucremaru3zanus 1 00001IeHHe 3HAHUH 110
TeMe

28 ApeHbI: TOMOJIOTUYECKUH PsiJI, 00IIIast




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OcH301a B TOJTyouIa, UX (PU3UIYECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIIeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOSAMHECHHUS, OKUCIICHUE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
CTUpOJIA
Pemenne pacy€THbIX 3a1a4 HA

32 orpezeNieHue MOJIEKYIIpHOM (PopMyIIbl
OpPraHHYECKOro BEIIecTBa

33 CriocoObI mosTydeHus 1 IpUMEHEHNE
apeHoB

34 ['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU
KJIaccaMH YIJIeBOJOPOIOB
Pacuérel Mo ypaBHEHHSM XHMUYECKUX

35 peakuuii. CucremaTusanus u 06001eHe
3HAHUM 110 TEME

36 [Ipupoansiii ra3. [lonytHele HeDTAHBIE
rassl

37 KameHHbI#1 yrosib 1 IpOyKTHI €ro
nepepadboTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeneHne NpoayKTOB NepepadoTKU

HePTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJracCaMH yIrji€BoJOpOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHHUE; PEAKIINHI
3aMCIICHHS TajoTrcHa

JleWicTBue miemouei Ha

TaJIOr€HIIPOU3BOAHBIC. BSaI/IMO,Z[CI;'ICTBHe
JUrajJorcHaJJkaHoB ¢ MarHu€M M IMHKOM

Cucremarusanus 1 0000IIIeHIE 3HAHUN 110
pazneny "Yriaesogopoas”

43

KonTtponpsHas pabora o Teme
"VrneBonopoast"

44

[IpenenbHble OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHUH psill, oOmmas popmyia,
CTPOEHHE MOJIEKYJI, U30MepHs,
HOMEHKJIaTypa, Kiaccuduxanms,
¢duznueckue cBoicTBa

45

46

XHUMHYECKHE CBOMCTBA MMPEaACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upbl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

49

MHOFO&TOMHI)IG CHI/IpTI)II STUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx q)HSquCKI/Ie U XUMHNUYECCKHUC
CBOMCTBA

CriocoObI nostyyeHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITMPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE

50 .
cBoiicTBa. TOKCUYHOCTH eHOIa

51 XuMmHu4ecKkue cBoicTBa (heHoma

59 CriocoObI mostyueHust 1 IpUMEHEHHE
denona
[TpakTrueckas padora Ne 2. Pemenue

53 9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"CriupThl U peHObI"

54 Cucremaru3zaius u 0000IIeHUE 3HAHUH 110
TeMe
AJNBIIETUIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHUJILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE PSI/IbI, 001mas opmyia,
U30MEpHs 1 HOMEHKJIaTypa

56 AnbAETUIB U KETOHBI: (PU3NYCCKUE
CBOWCTBA; PEAKINH MTPUCOCTUHEHHUS

57 Peakiyu okuciaeHHus 1 Ka4eCTBEHHbBIE
PEaKIuu allbJIeTUI0B U KETOHOB

58 CriocoOblI TOTy4eHUSs aTbACTUIOB U
KETOHOB
OHOOCHOBHEIE MTpEIeNIbHBIC KapOOHOBBIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJT

50 N3omMepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUECKUe CBOMCTBA

61 XVMUYECKUE CBOWCTBA MIPEETbHBIX

OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KUCIIOTBL. MHOTO0Opa3ne kKapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOMCTB: HENIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonsiTHE 0 IPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHUYECKUHN PSIII,
oOuras popmyna, U3oMepus U
HOMEHKJIaTypa

67

duznueckre 1 XUMAUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a1a4: O YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUUECKOTO
BEIIleCTBA

[TpakTuueckast pabota Ne 3. Pemenue
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
"Kap6onosie kuciotel. CiaoxkHbie 2Pups"
Kupst: ctpoenue, pusndeckue u
XUMHYECKHE CBOIMCTBA (THAPOIU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpKAIMMNX OCTATKH HECTIPCACIIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOLE

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morolee Aeiicteue. [lonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
['eneTnueckas cBs3b yIriaeBOJOPOJOB U

73 KHCJIOPOACOAEPKAILUX OPIraHNYECKUX
BEIIIECTB

74 Pacuérel o ypaBHEHUSAM XUMUYECKUX
peakui

75 Cucremaru3zamus u 0000IIeHUE 3HAHUH 110
TeMe
OO11ast XapakTepUCTHKA YTIEBOJOB U

76 KJIaCCHU(UKAIUS yIIIeBOJOB (MOHO-, TU-
HoJIMCaxapuabl)

77 MoHocaxapuabl: pU3NUECKUe CBONCTBA U
HaXO0XXJCHHUE B IIPUPOJIE

78 [TpumMeHeHme TIIOKO3bI, €€ 3HaYCHHE B
KHU3HEIEATEIIbHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MallbT03a U

79 nakTo3a. HaxoxaeHue B mpupoJie u
NpUMEHEHHE JIMCaXapH]IOB
[Tonucaxapuabl: cTpoeHHE MaKPOMOJIEKYI,

80 ¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEeHHE

81 [TonsaTue 06 HCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIx 3a/1a4 Ha

OMMpECACIICHNUE TOJIM BEIXOAa ITPOAYKTA




pCeakiru OT TCOPECTUICCKU BOSMOKHOI'O

83

84

Cucremarusanys 1 0000IeHrE 3HAHUI 110
pazzaeny

KoHTpoinbHas pabota 1o teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

85

AMUHBL: KTaccUpUKAIHS, CTPOCHUE
MOJIEKYJI, o0mmas popmyiia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

87

88

XUMHYECKHE CBOMCTBA alM(PaTHUECKUX
aMUHOB

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUUYECKHUX CBOMCTB aHUIMHA

CriocoObI mosTydeHus 1 IpUMEHEHNE
ann(paTUIeCKUX aMUHOB

89

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE TPEICTaBUTENH O
AMUHOKHCIIOT

90

91

92

XHUMHUYEeCKHE CBOMCTBA aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIJIU3 TIENTHIOB

benku kak npUpoHbIE TOJIUMEDHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>1<a1une TCTCPOUUKIINICCKUC
COCAMHCHUS. HYK.]'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUE U OroJiornyeckas POJb




94

[IpakTuyeckas padora Ne 4. Pemenue
AKCTIIEPUMEHTAIBHBIX 33J1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

96

KonTtponpsHas pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3aALINS U
IIOJIMKOHICHC AU

[TnactMaccel. YTunuzanus 1 nepepadoTka
IIacTUKA

OnacToMepsl: HaTypalbHbIN
CUHTETHUYECKHE KaydyKu. Pe3nHa

100

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnenuanbHOTroO
Ha3HAYECHHUS

101

102

[Tpaktuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"Pacnio3HaBaHupe maacTMacc U BOJIOKOH"

O060011eHNEe U cUCTeMaTH3aIHs
U3y4EeHHOI'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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