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I. TPEBOBAHMUS K YPOBHIO IOAI'OTOBKH YUHALIUXCA
B pesynbrare nu3ydeHus opraHnyeckoi XMMHUM Ha 0230BOM YPOBHE YUEHHUK JOJKEH:
3HATh / IOHUMATh

BOKHEHIINE XMMHUYECKUE TOHATHS: BEIIECTBO, XUMUYECKHUI JJIEMEHT, aTOM,
MOJIEKYJIa,  KOBaJCHTHAas  XUMHYECKas  CBA3b, BAJCHTHOCTb,  BEIICCTBA
MOJIEKYJIIDHOTO ¥ HEMOJIEKYJIDHOTO  CTPOCHMsI,  YIIEPOAHBIA  CKEJIET,
byHKIIMOHANbHAS TPYIINA, U30MEPHS, TOMOJIOTHUS;

OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHUS MACChI BELIECTB, IOCTOSTHCTBA COCTAaBA,
MEPUOINYECKHU I 3aKOH;

OCHOBHBIE TEOPUHM XHMHH: XUMHUYECKOM CBA3H, OJIEKTPOIUTHYECKON
JUCCOLIMAIIMH, CTPOEHUSI OPTaHUYECKUX COEITMHEHHI;

BRXHEHIIME BEIIECTBA M MarepHalbl: YKCyCHas KHUCJIOTa, METaH, 3THIIEH,
aleTusIeH, OEH30I1, 3TaHOJI, )KHUPBI, MbLIA, IJIIOKO3a, caXxapo3a, KpaxMal, KJIeTyaTka,
OeNKH, UCKYCCTBEHHbIE U CUHTETUYECKHUE BOJIOKHA, KAy4yKH, I1JIACTMACCHI;

YMETb

Ha3bIBaTh W3YYCHHBIC BEIIECTBA 110 «TPUBHAIBHON» WIH MEXIyHapOAHOU
HOMEHKJIATypE;

OIIPEEINATh: BAJICHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKUX 2JIEMEHTOB, TUIL
XUMHUYECKOM CBSI3M B COCIUHEHHUAX, 3aps] MOHA, NPUHAIJICKHOCTb BEIIECTB K
Pa3IMYHBIM KJ1accaM OpraHM4eCKUX COeIMHEHU;

XapaKTepU30BaATh: XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHHUI; CTPOCHHE W XUMHUYECKHE CBOMCTBA M3yYEHHBIX OpPraHUYECKHX
COCIUHECHUM;

OOBSICHSTH: 3aBUCUMOCTb CBOIMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

BBIIIOJIHATH: XWMHYECKUN HKCHEPUMEHT IO PACIO3HABAHMIO BaXKHEHIIMX
OpraHUYeCKUX BEUIECTB;

NPOBOAUTH: CAMOCTOSITENIbHBIA  MOMCK XMMHYECKOW HHPoOpManuum ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB (HAyYHO-NOMYJSAPHBIX  W3IaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);

UCIIOJIb30BaTh: KOMIBIOTEPHBIE TEXHOJOTUU MJii OOpabOTKM U Tepenaqyu
XUMHUYECKON HH(POpPMAIIMU U €€ MPECTABICHUS B PA3IUYHbIX (OpMax;

UCIIOJIb30BaTh: NPUOOPETEHHbIE 3HAHUS W YMEHUS B IMPAKTUYECKOU
NEeATEIbHOCTH U MOBCETHEBHOW XKU3HU IS

OOBSICHEHUSI XUMHUYECKUX SIBIIEHUH, MPOUCXOASIINX B IpUpOJE, ObITY M Ha
IIPOU3BOJICTBE;  OINpPEACIICHHS  BO3MOXHOCTUM  IPOTEKaHUS  XUMHUYECKHX
IIPEBPAILLCHUI B Pa3JINYHBIX YCIOBHIX U OLUEHKH MX IOCIEICTBHI; 3KOJIOTHYECKU
I'PaMOTHOTO IOBEJECHUS B OKPYXKalOLIEH Cpele; OLECHKU BIUSHUS XMUMHUYECKOTO
3arpsiI3HEHMS] OKPYXKAIOLIEH Cpeapl Ha OPraHW3M 4YeEJIOBEKa W JIPyrue JKHUBBIC
OpraHu3Mbl; 0€30IacHOro OOpalleHMs] ¢ TOPIOUMMHU U TOKCUYHBIMU BEILECTBAMU,
71a00paTOpHBIM 000PYIOBaHUEM;

KPUTHYECKOM  OIEHKM  JIOCTOBEPHOCTH  XHMHUYECKOM  uH(popmanuwu,
MTOCTYNAIOIIEW U3 PA3HBIX UCTOYHHUKOB



II. OCHOBHOE COAEPXKXAHUE YUEBHOI'O ITPE/IMETA

BBenenue (1u)

[Ipenmer oprannueckol Xxumuu. CpaBHEHUE OPTraHUYECKUX COEAUHEHUN C
HEOpraHn4eckuMu. [IpupoHbIe, HCKYCCTBEHHBIE U CUHTETUYECKUE COCTUHEHMUS.

Tema 1. Teopusi cTpoeHUs1 OPraHUYECKUX COeTUHEHMH (3 u)

BaneHTHOCTb. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COCIUHEHHUS aTOMOB B
MOJIEKYJIE COTTIACHO MX BaJE€HTHOCTU. OCHOBHBIC MOJIOKEHUS] TEOPUU XUMHUYECKOTO
CTPOEHUSI OpPraHMYEeCKUX coeAuHeHuW. [loHATHE O TOMOJIOTMM M TOMOJIOTaX,
MU30MEPHUH U U30Mepax. XuMUdeckue (HOopMyITbl B MOIEITA MOJIEKYJ B OPraHUYECKOU
XUMHH.

O6006menue o Teme «Teopust CTpoeHUs.

Tema 2. YriieBogopoabl U X NPUPOAHBbIE HCTOYHUKH (8 u)

[Tpuponusblii ra3. A 1 K a H bl. [IpupoaHslii ra3 kak TorauBo. [ oMonorunyeckui
psl, U30MEpUs U HOMEHKIIaTypa aJlkaHOB. XMMHMUYECKHE CBOMCTBA ajKaHOB (Ha
puUMepe METaHa U 3TaHa): TOPEHHE, 3aMEeIlECHUE, PA3JIOKEHNE U AETUIPUPOBAHUE.
[IprumeHeHune alkaHOB HA OCHOBE CBOKCTB.

A 11 K € H Bbl. DTWIEH, €ro NOoJIydeHUuEe (JIeTUIPUPOBAHUEM ITaHA W
Jeruaparaiuei staHona). XMMUYECKUEe CBOMCTBA ATHIICHA: TOPEHHE, KAYECTBECHHBIC
peakiuu, rujpatanus, norumepusanus. [lomusTuneH, ero cBoCTBa U MPUMEHEHHUE.
[IpumeHeHue 3TUiIeHa Ha OCHOBE CBOMCTB.

AnkanueHb UKaydyKu. [loasTue 00 ankagueHax Kaxk yrieBoaopoaax
C ABYMs JBOMHBIMHU CBSI3SIMU. XHMHYECKHE CBOMCTBa OyTagaueHa-1,3 u u3omnpeHa:
oOeciiBeunBaHNe OPOMHOM BOJIBI M MOJIMMEpPU3AIs B Kayuyku. Pe3una.

A 11 K 4 H bl. AUIETUJICH, €r0 MOJIyYeHUE MUPOIU30M METaHa U KapOUIHBIM
crioco0oM. XMMHUYECKHE CBOMCTBA alleTUIICHA: TOPEHHE, 00eCI[BeUnBaHE OPOMHOM
BOJIbI, IPUCOEIMHEHUE XJIOPOBOAOPOa U Thaparanus. [[puMeHeHue aleTuieHa Ha
OCHOBE CBOWCTB.

b e H 3 0 1. IlonyyeHue OeH30Jla U3 TEKCaHA U alleTUICHA. XUMUUYECKHUE
CBOICTBa O€H30J1a: TOPEHHE, TAIOT€HUPOBaHuE, HUTpoBaHue. [I[puMenenue 6enszona
Ha OCHOBE CBOMCTB.

H e ¢ 1 5. CoctaB u nepepabotka negtu. Hedrenponykrel. bensun u nonstue
00 OKTaHOBOM YHCIIE.

JemoncTpanuu. [openue anerwnena. OTHOIIEHHE STUJIEHA, alUETUJIIEHA H
OeH30Jla K pacTBOpy mepMaHraHara kanus. l[lomyueHue »sTuieHa peakiuein
JeTUIpaTalii dTaHola, alleTHIeHa KapOuJIHbIM criocoboM. Paznoxkenue kaydyka
IIpU HArpeBaHWM, UCIBITAHUE NPOAYKTOB PA3JIOKEHUS HA HENPEAEIbHOCTb.
Konnekius 06pa3iioB HehTH U HEPTEPOTYKTOB.

Jlabopatopusiii  ombiT  Ne 1 «OmpeneneHue  3JI€MEHTHOTO — COCTaBa
OpPTraHUYECKUX COCAUHEHUI.

JlaGopatopusnii  ombIT  Ne 2 «M3roToBmeHue  Momenedl  MOJIEKYIN
yrmieBogoponoB». Jlaboparopubiii ombiT Ne 3 «OOHapyeHHE HeMpeneTbHbIX
COETMHEHMH B XXUAKUX HeTenpoaykrax». Jlaboparopusiit onbiT Ne 4 «[lonydenue
U cBoOlCTBa aretuieHay. JlaboparopHsliii onbIT No 5 «O3HaKOMIIEHHE ¢ KOJIJICKITUEH
«HedTtb 1 mpoayKTHI €€ epepaboTKm.

O6o001mIeHne 10 TeMe « YTIIEBOJOPOIBI M KX TPUPOTHBIC UCTOUHUKI



Tema 3. Kuciopoaconepxamme OpraHu4vecKkue CcOeIMHEHUS U HX
NPUPOIHbIE UCTOYHUKH (10 u)

EnvHCTBO XMMHYECKOW OpraHu3alMy >KUBBIX OPraHU3MOB. XUMHUYECKUU
COCTaB ’KMBBIX OPraHU3MOB.

C n. u p. T bl. [lonyueHue sTaHoNa OpOKEHHEM TIIOKO3BI M THApaTaluei
sTHieHa. lwuapokcwnbHas rpynna Kak (yHkuuoHanbHas. [lpeacraBnenue o
BOJOPOJIHOW CBSI3M. XMMHUUYECKHE CBOMCTBA ATAHOJA: TOPEHHE, B3AUMOJICHCTBUE C
HaTpueM, OOpa3oBaHUE MPOCTBIX M CIOKHBIX 3()UPOB, OKUCICHHE B aJbJIETHI.
[IpumMeHeHne 3TaHOa HAa OCHOBE CBOMCTB. AJIKOTONM3M, €ro MNOCIEACTBUSA U
IIPEAYTNPEKICHUE.

[londatre © mOpenenbHBIX MHOTOATOMHBIX CHOHpTax. [NHIEpuH  Kak
NpEACTABUTENIb ~ MHOTOATOMHBIX  cnupToB.  KauecTBeHHass  peakuus  Ha
MHOTOAaTOMHBIE cIUPTHL. [[pruMeHeHune rmunepuHa.

® e H o i IlomyyeHnue ¢eHona KOKCOBaHHEM KaMeHHOTO yrisi. B3zaumuoe
BJIIMSIHUE aTOMOB B MOJIEKYNE (peHOJa: B3aUMOJIEUCTBHE C THAPOKCUIOM HATPUS U
a30THOU KucioTol. [Ipumenenue ¢eHona Ha OCHOBE CBOICTB.

A s 1 er u pa bl [lonydeHue anbAerujioB OKACICHUEM COOTBETCTBYIOIIMX
CUPTOB. XUMHUYECKUE CBOMCTBA AJIBJIETHUJIOB: OKHMCIEHHE B COOTBETCTBYIOLIYIO
KUCJIOTY M BOCCTAaHOBIIEHHME B COOTBETCTBYIOIMW cnupT. [IpumeneHwne
dbopmanpaeruia u aueTaablAeruia Ha OCHOBE CBOMCTB.

KapOoHnoBbiekucuo Tl [lonydenne kapOOHOBBIX KUCIOT OKUCIECHUEM
anpACTUA0B. XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOMCTBA C
HEOPTraHWYECKUMH KUCJIOTaMU U peakius dtepudukanuu. [Ipumenenne ykcycHon
KHCJIOTBI HAa OCHOBE CBOWCTB. BpICIIMEe JKHpHBbIE KHCIOTBI Ha IPUMEpE
MaJIbMUTUHOBOM U CTEAPUHOBOM.

CnoxHbled(upsluXHup. bl [logyueHue cnoxxHbIX 23PUPOB peakiuen
srepudukannu. Cioxuble 3pupbl B Ipupoje, ux 3HaueHue. [[puMeHeHne ciaoxHbIX
7(UPOB HA OCHOBE CBOWCTB.

Kupel kak cioxsable 3QuUpbl. XUMUYECKHE CBONCTBA >KHPOB: THAPOJIN3
(OMBUIEHHE) U TUAPUPOBAHUE KUIKHX KHUPOB. IIprMeHeHue >XUpOB Ha OCHOBE
CBOMCTB.

Y raesBo bl YIIEBOIBI, 3HAYEHNE YITIEBOAOB B )KUBOW MPUPOJE U B )KU3HU
YEJI0BEKA.

['mroko3a - BeIIECTBO C JBOMCTBEHHOW (YHKIMEH - allbJIeTH/I0CIIHPT.
XWUMUYECKUE CBOWCTBA IVIFOKO3bI: OKHUCJIEHHE B IVIIOKOHOBYK)  KHUCJOTY,
BOCCTaHOBJICHUE B COPOUT, OposkeHre (MOJIOYHOKHCIIOE U ciupToBOe). [I[puMenenue
IJIFOKO3bI HA OCHOBE CBOMCTB.

HemoHcTpanuu. OkucieHue cnupra B anbAerua. KauecTBeHHas peakuus Ha
MHOroaromuele cnuptbl. Komnekuusa «KaMeHHbIW yroiab W HPOAYKTHl  €rO
nepepabotkn». KadecTBeHHble peakiuu Ha QeHon. Peakmus «cepeOpsHOrO
3epKaJia» albJETUA0B U IIIOKO3bl. OKHCIIEHNE abJAETUI0B U TIIFOKO3bI B KUCJIOTHI C
nomompto rugpokcuna menu (II). Ilomydenme ykcycHo-3THIOBOTO 3(hHpa.
KayecTtBeHHas peakuys Ha Kpaxmadl.

Jlaboparopusbiii onbIT Ne 6 «CBoicTBa 3TUIOBOTO crniupTay. JlabopaTopHbIi
ombIT No 7 «CBoiictBa muiepuHay. Jlaboparopusiii ombiT Ne 8 «CBoiicTBa



dbopmansaernna». Jlaboparopuerii ombIT Ne 9 «CBolCTBa YKCYCHOW KHCIIOTBIY.
JlaGoparopusiii onbiT Ne 10 «CBotictBa x)upoB». Jlabopatopubiii onbiT No 11
«CpaBHEHHUE CBOMCTB PAaCTBOPOB MbLjIa U CTUPAIBLHOTO MOpoIikay. JlaboparopHbIit
onblT Ne 12 «CpoiicTBa mtoKo3bl». Jlabopatopubiii onbiT Ne 13 «CgoiicTBa
KpaxMaliay.

O606menue o teme «Kucmopocoaepxaniue coeauHEHUs

Tema 4. Asorcomepxamiue COeJIMHEHUS] M HUX HAXOXKIEHUE B KHUBOM
npupozue (Su)

A M 1 H b1, [lonsiTre 00 amuHax. [TomydeHue apoMaTn4eckoro aMmmuHa - aHUJINHA
- U3 HUTpOOEH3071a. AHWINH KaKk OpraHMYecKkoe OCHOBaHME. B3aumHoe BiusHUE
aTOMOB B MOJIEKYJIe aHUJIMHA: OcabiIeHre OCHOBHBIX CBOMCTB M B3aUMOEHCTBHE C
OpoMHoIi Bogoi. [IpuMeHeHne aHrIMHA HA OCHOBE CBOMCTB.

AMUHOKHUC IO T b [lonydyeHne aMUHOKHUCIIOT U3 KapOOHOBBIX KUCIIOT H
TUAPOJIN30M OeNKOB. XHMHUYECKHE CBOMCTBA aMUHOKHUCIOT KaK aM(pOTEepHBIX
OPTraHUYECKUX COEAVUHEHWN: B3aMMOJEHUCTBUE CO IIEJIOYaMH, KUCIOTAMU U APYT C
Apyrom (peakiusi ToOJUKOHAeHcauuu). [lenTuaHas CBA3b M MOJUNEHTHUIBL.
[IpruMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. [lonyuenue OenkoB peakuueld MOIUKOHACHCAMU AMUHOKHUCIIOT.
[lepBruyHasi, BTOpPUYHAS U TPETUYHAsA CTPYKTYpbl O€IKOB. XMMUYECKHE CBOMCTBA
OENIKOB: rOpeHUe, JACHATypalusl, TUAPOJIU3 U LIBETHbIE peakUuu. buoxumuueckue
(bYyHKIIUN OEJIKOB.

I'eneTnyeckas CBA3b MEXKAY KIACCAMU OPraHUYECKUX COCAUHECHUM.

HyxknenHoBeie KucioThl. CHUHTE3 HYKIEMHOBBIX KHCIOT B KIETKE U3
HykieoTu10B. OOmmMil IulaH cTpoeHus HykineoTuaa. CpaBHEHHME CTPOEHUS U
¢bynkiuit PHK u JIHK. Ponb HYKJIEMHOBBIX KHCJIOT B XpaHEHUW U Teperaue
HacjencTBeHHoU nHpopmaruu. [loHsaTre 0 OMOTEXHOJIOTUU U TEHHON MHKEHEPUHU.

JleMoHcTpanyu. B3anmonencTBue aMMHAaKka U aHWIMHA C COJISTHOM KHCIIOTOM.
Peakiust anniiiHa ¢ OpoMHOM BozioH. Jloka3zaTrenbCTBO HAIM4Ms (PyHKIIMOHATIBHBIX
rpynn B pacTBOpax aMUHOKUCIOT. PacTBopenue u ocaxiaenue OenkoB. L{BeTHble
peakiuuu OEJIKOB: KCAaHTONPOTEHMHOBAsE U OmyperoBas. [ OpeHHe NTUYbEro nepa u
mepctasHon HuTH. Monens wmonekynsl  JIHK. Ilepexonmbl:  3TaHOn-3THIIEH
ATUJICHIJIUKONIb-3THIICHIIUKOIAT Meau (I1); aTaHomN- 3TaHab- ’TAHOBASI KUCIIOTA.

JlaGoparopusiii onbIT Nel4 «CBoiicTBa OEIKOBY.

[Ipaktuueckas pabora Nel mno Teme «MaeHTudukanus oOpraHUYECKUX
COEIMHEHUIN.

Tema 5. BoJI0TH4YeCKH AKTUBHbIE OPraHUYecKre coeaquHenus (4 u)

® epMe HT bl. DepMeHTH Kak OMOJOTHYECKHE KaTalM3aTopbl OEIKOBOM
npupoabl. OcobeHHocTH QyHKIMOHUpOBaHUs (pepmeHtoB. Ponb (epMeHTOB B
KU3ZHENECATEIbHOCTH KUBBIX OPTaHU3MOB U HAPOJIHOM XO35IMCTBE.

B urtawmu s b Ilonatne o BurammuHax. Hapymenus, cBa3aHHbIE C
BUTaMHUHAMU: aBUTAMUHO3bI, TUIIOBUTAMUHO3bI U TUIIEpBUTAMUHO3bL. Butamun C
KaK TMpEICTaBUTEIb BOJAOPACTBOPUMBIX BUTAMHHOB W BHUTaMHH A  Kak
MPEACTABUTEIND )KUPOPACTBOPUMBIX BUTAMHUHOB.

I' o p M o H bl. [lOHITHE O TOpMOHAaX Kak TYMOpPaJbHBIX PETYISATOpPAX
KUBHENCATEIbHOCTH JKUBBIX OpraHu3MoB. HWMHCynMH U  aApeHaluH Kak



npeacTaBuTeny ropMoHoB. [Ipodunaktuka caxapHoro auadera.

Jlek apcTB a. JlekapcTBeHHass XUMHUSI: OT UATPOXUMHH O XUMHOTEPAITHH.
AcnupuH.  AHTHOMOTMKM W jaucOaktepuo3. HapkoTuyeckue — BellecTBa.
Hapkomanus, 6opr6a 1 npodurakTuka.

JleMoHcTpanuu. Pa3noxenne nepokcuaa BOAOPOIa Karaaa3on CbIpOro Msca u
ceiporo kaprodens. CMC, coaepxkamux sH3uMBL. McnbeiTanue cpeabl pacTBopa
CMC unanKaTOpHOM OyMaromu.

O6obmenne mo Teme «A30TOcoAepKallie W OMOJIOrMYECKH aKTHBHBIC
OpraHUYEeCKHUE COCANHEHUS

Tema 6. UcKkycCTBeHHbIEC U CHHTETHYECKHE MOJIUMepHI (3 1)

MckyccTBEeHHB €enoauMe p bl. [lonydeHue UCKyCCTBEHHBIX
MOJINMEPOB, KaK MPOTYKTOB XUMHUUECKOH MOAN(DUKAIIMH TPUPOTHOTO TOTUMEPHOTO
ceipbs. VMcKycCTBeHHBIC BOJIOKHA (aIleTaTHBIA IIEJK, BUCKO3a), WX CBOWCTBA U
MIPUMEHCHHUE.

CuHTEeTHUUYECKUENMOJJTHUM e p bl. [lodyyeHne CHHTETHUECKUX MTOJIUMEPOB
peakiusMU MOJMMEpU3alui M THoJukoHAeHcanuu. CTpykTypa MNOJIMMEPOB
JMHENHAas, pa3BeTBICHHAs W MPOCTpaHCTBeHHad. [IpencraBurenu CUHTETHYECKUX
IJIaCTMAcC: MOJMATHIEH HU3KOTO M BBICOKOTO JaBJICHUS, MOJMUIPONUICH U
NOJIMBUHWIXJA0pUA. CUHTETUYECKHE BOJIOKHA: JIABCAH, HUTPOH U KalpoOH.

Hemonctpanmu. Komtekuuss miactmace W usaenui w3 Hux. Komnekuuwn
HMCKYCCTBEHHBIX M CHUHTETHYECKH BOJIOKOH W H3ENHA U3 HUX. Pacrio3HaBaHue
BOJIOKOH.

JlaboparopHslii onbIT Ne 15 «O3HakomiieHHE ¢ 00pa3LaMu I1aCTMAcC, BOJIOKOH
U Kay4yKOBY.

[Tpaktuueckast pabora Ne2 no teme «Pacno3naBaHue MaacTMacc U BOJIOKOH.

O6006menue o reme «llomumepni.

IHI. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA
«OPTAHUYECKASA XUMMUSA»

Paznen Koa-Bo
4acoB
Beenenue Teopust cTpoeHHsI OPraHUYECKUX COCTUHEHUN 4
YrmeBogopoasl U UX TPUPOAHBIE HCTOYHUKHU 8
Kucnoponconepxamye opraHn4eCcKue COCIUHEHUS U UX 10
MPUPOJIHBIE UCTOUHHUKHU
A30TcoiepKallIfe COEAUHEHUS U UX HAXO0KJICHUE B )KUBOW MPUPOJIE S
buonornueckn akTUBHbIE OPraHUYECKUE COCTUHEHUS 4
W cKyCCTBEHHBIE 1 CUHTETUYECKHUE MOJIUMEPBI 3

Hroro 34 yaca




