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INOACHUTEJIBHASA 3AIINCKA

PaGouas  mporpamMmma IO XMMHU COCTaBJI€Ha B COOTBETCTBUM C TpeOOBaHUSIMHU
@DenepanbHOTO KOMIIOHEHTA TOCYJapCTBEHHOTO oOpa3zoBaTensHoro cranaapr COO Ha ocHOBe
aBTopckoii mporpammbl H.H. TI'apel. ABTOpckas mporpamma: Xumwus. Paboune mporpaMmel.
[Ipenmernas nunus yueonukos I'. E. Pymsuruca, ®@. I'. @enpamana. 10-11 kmacesr / H. H. Iapa.
— 2-e u3n., non. — M.: IIpocsemenne, 2013.

Jns peanuzanuu mporpamMmbl Ucmonb3yercst yueOHuk Pymsutuc I'.E., ®@enpaman O.I.
Xumus. 10 kimacc. Mocksa, [Ipocsenienue, 2014 r.

Ha nsyuenue nmpenmera xumuu B 10 xnacce MBOY «3CIL» orBoautcs 34 yaca B rof
(lwac B Hememio) cormacHo YueOHomy tianHy MBOY «3CIIy», yTBepKICHHOMY NPUKA30M
nupektopa mkoibl oT 28.08.2020 r. Ne 01-16/253.

Hacrosimas paGouass mporpamMma IO XMMHH cOCTaBieHa ais ydamuxcs 10 kiaccos,
U3yYalONIMX XUMHIO Ha 0a30BoM ypoBHe. [IporpamMma KOHKpETH3HPYET COJAEp)KaHHE
IOPEIMETHBIX TeM 00pa3oBaTelIbHOIO CTAaHAApTa, JAeT pacHpeesieHHe y4eOHBIX YacoB IO
paszenaM Kypca U peKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YyUEHHUSI TEM U Pa3fesioB yu4eOHOIo
OpeaMeTa € y4YeTOM MEXKIPEIAMETHbBIX M BHYTPUIIPEIMETHBIX CBs3ed, JIOTMKM Yy4eOHOro
IpolLecca, BO3paCTHBIX 0COOEHHOCTEN yUaIuXxcsl.
enmn:

® OCBOEHHMe 3HAHWI OCHOBHBIX IOHSATHI M 3aKOHOB OPraHUYECKON XUMHM; BbIJAOIINXCS
OTKPBITUH B XHMMHYECKOH HayKe, pOJIM XHMHUYECKOH Hayku B (OPMHPOBAHUHU
COBPEMEHHOM €CTeCTBEHHOHAYYHOH KapTUHBI MUpa; METOaX HAYYHOTO ITO3HAHMS;

e (opMHpOBaHUe NPEACTABICHUS O CTPOCHUU OPraHUYECKUX COCTUHEHHH, B3aUMHOM
BJIMSIHUM aTOMOB WJIM TPYII aTOMOB, OCHOBHBIX KJIaccaX OPraHUYECKUX COECIUHEHHUH,
TUIAX XUMHUYECKHX PEaKIIHii;

e OBJaJeHHe YMEHHMSIMM HAONIOAaTh XUMHUYECKHE SIBJICHUS, NPOBOAUTH XUMHYECKHM
HKCIEPUMEHT, MPOM3BOJUTH pacyeThl Ha OCHOBE XUMHUYECKUX (OpMys BelIecTB U
YpaBHEHUH XMMHMUYECKUX peakluid, 00OCHOBBIBATh MECTO U POJb XUMUYECKUX 3HAHUHN B
IIPAKTUYECKOHN AEATEIbHOCTH JIFOAEH, Pa3BUTHH COBPEMEHHBIX TEXHOJIOTH;

e pa3BUTHEe II0O3HAaBATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJlbHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce MPOBEAEHUS XUMUYECKOT0 SKCIIEPUMEHTA, CaMOCTOSATEIHHOTO
nproOpeTeHus 3HaHUI B COOTBETCTBUU C BOSHUKIIUMHU KU3HEHHBIMU OTPEOHOCTIMH.

3anaum oOyueHus:

e [IPUBUTH IO3HABATENIbHBIM HHTEpEC K MPEIMETYy Yepe3 CHCTEMY pPa3HOOOpa3HbIX IO
¢dopMe ypoKOB M3y4deHHs HOBOTO MarepHaia, JabopaTOpPHBIX M MPAaKTUYECKHX pPadoT,
JKCKYPCHI, HECTaHJIAPTHBIX YPOKOB KOHTPOJISI 3HAHUU;

e co3JaBaTh YCJIOBUA Juid (OpMHpOBaHMS Yy YYalllUXCsl MPEAMETHOM U ydeOHo-
HCCJIE0BATEIBCKON KOMIIETEHTHOCTEN;

e o0ecrneynTh YCBOEHHE YYAIIMMUCS 3HAHUH OCHOB OPraHMYECKOW XMMHHU: BAaKHEHIINX
(bakTOpoB, MOHATHUN, XMMHUYECKUX 3aKOHOB M TEOPHi, s3bIKa HAayKH, JOCTYIHBIX
00001IeHnT MHUPOBO33PEHYECKOT0 XapakTepa B COOTBETCTBUM CO CTaHAApPTOM
XUMHYECKOTro 00pa3oBaHus;

e CIocoOCTBOBAaTH (POPMHUPOBAHUIO Y YUAIIUXCS IPEIMETHBIX YMEHUN U HABBIKOB: YMEHUS
paboTaTh ¢ XMMHUYECKMM OOOpYJOBaHUEM, HAOMIOJaTh M OMNMCHIBATH XMMHUYECKHE
SBJICHUS, CPABHUBATh UX, CTABUTh HECJIOKHBIE XUMUYECKUE OMBITHI, BECTH HAOIIOICHUS
yepe3 CUCTEMY JIaDOPaTOPHBIX, MPAKTUYECKUX PadOT U IKCKYpPCHUi;

® TPOJOJDKHTH pa3BHUBaTh y Yydaluxcs oOmeydeOHble yMEHHST M HaBBIKM; 0C000e
BHHUMAaHUE yJIEIATh PAa3BUTHIO YMEHMSI IIEPECKA3bIBATh TEKCT, aKKypaTHO BECTH 3aIIUCH B
TeTPaAsX U JeNIaTh PUCYHKHU, COCTABIISTh CXEMBI.

3anaum pa3BuTHS:

® CO3JaHME YCIOBHSA JUIsl Pa3BUTHS Yy Y4YalIUXCA HMHTEUIEKTYaJbHOM, 3MOLMOHAIBHOM,

MOTHBAIIMOHHOM M BOJIEBOM C(hephI:



- CJIyXOBOM U 3pUTENBHON MaMsATH, BHUMaHUs, MBIIIIJICHHS, BOOOpaKEHNUS;
- DCTETUYCCKHUX DMOIIHIA;
- [IOJIOKUTETILHOTO OTHOLICHHUS K yuele;
- YMEHHE CTaBHUTb LIEJIM Yepe3 yueOHbI MaTepran KakI0ro ypoka (Ui 3TOro Ha ypoKax
UCIIONIb30BaTh KPACHBBIC HArJsiHble IMMOCOOUs, My3bIKajdbHble (QpParMeHTbl, CTUXH,
3arajiku);
- OMpe/esIeHne 3HAYMMOCTH JIF000TO YpOKa KaK/IbIM YUEHHUKOM;

® pa3BUTHE YMEHHMHA C BEUIECTBAMH, BBINOJIHATH HECIOXKHbIE XHUMHUYECKHUE OIBITHI,
coOiroaaTh npaBuja TEXHUKU O€30MaCHOCTH, FPAMOTHO MPUMEHSITh XUMUYECKIE 3HAHUN
B OOILIEHUH C IPUPOJION;

® pa3BHUTHE NMO3HABATEIbHBIX HHTEPECOB M MHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B Mpolecce
MIPOBEJCHUS XUMHUYECKOTO HKCIIEPUMEHTa, CAMOCTOSITEIbHOTO MPUOOPETEHUsI 3HAHUI B
COOTBETCTBUH C BO3HUKAIOIINMH KU3HEHHBIMH ITOTPEOHOCTSMHU.

3amauyy BOCINTAHHUA:

® CIOCOOCTBOBATH BOCITUTAHHIO COBEPIICHCTBYIOIINXCS COLIMATIbHO-YCIEIIHBIX
JIMIHOCTEH;

e (opmupoBaHHE y yUyalIUXCsl KOMMYHUKATUBHOM M BaJICOJIOTHYECKOM KOMIIETEHTHOCTEH;

® BOCIUTAaHHME OTHOUICHWS K XMMHUHU KaK K OJHOMY M3 (pyHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS U AJIEMEHTY 00I1Ie4eIOBEYeCKON KYIbTYPbI;

e (opmupoBaHME TYMAaHHCTUYECKUX OTHOUICHHMM W HKOJIOTMYECKU IIeJIeCO00pa3HOro
IIOBE/ICHHS B OBITY U B IIPOLIECCE TPYIOBOH NEATEIBHOCTH;

® BOCHUTaHHE OTBETCTBEHHOIO OTHOLIEHUS K MPUPOAE, OEpEeKHOro OTHOLIEHUS K
y4aeOHOMY 000pYI0BaHUIO;

® BOCHUTaHHE YMEHHUS JKUTh B KOJJIEKTUBE (0OLIATHCS M COTPYIHUYATh) 4Yepe3 yueOHBbIH
MaTepuai KaxJI0ro ypoka.

TPEBOBAHMUSA K YPOBHIO TIOATI'OTOBKU OBYYAIOLIUXCHI.

IInannpyemMsble npegMeTHbIE Pe3yabTaThl 0CBOCHUs Kypca xumun 10 kiacca
Tema 1. TeopeTnueckre OCHOBbI OPraHMYeCKOl XMMMHU.
B pesynbrare u3ydeHus TeMbl ydaluecs JOJKHbI

3HATH/MIOHUMATB: GaJICHENWUE XUMUYECKUe NOHAMUA.  TPEIMET OpraHU4YecKon
XUMHUH, THUI XUMHYECKON CBSI3UM U KPHUCTAUNIMYECKOW PEUIETKH B OPraHMYECKHX BELIECTBAX,
OCOOEHHOCTH CTPOEHHMSI U CBOMCTB OPraHMYECKUX COECIUHEHUH, 3JIEKTPOHHYIO M 3JIEKTPOHHO-
rpapudeckyto ¢GopMyidy aromMa yriepojaa, TMOpUAM3ALMI0O W BAJIEHTHBIE COCTOSHHS aToMa
yriepoJa; BaJCHTHOCTb, CTENEHb OKUCIIEHUS, YITIEPOJIHBIA CKEJIET, JIEKTPOOTPULATEIbHOCTD,
U30MEepHs, POJIb XUMHH B €CTECTBO3HAHUU; 3HAUEHHUE B KU3HU OOIECTBA; OCHOBHBIE MOJIOKEHHS
TEOpUU XUMHUYECKOoro crpoeHuss A.M.byTnepoBa; yriepoJaHblii CKelleT, paJuKaiibl, TOMOJIOTH,
M30MEPBI, IOHATUE CTPYKTYPHOU N30MEPUH.

YMeTb. Ha3vigamp OPraHUYECKHUE BEIECTBA, OCHOBHBIE IIOJIOKEHHS TEOPUHU
xumuueckoro crpoeHus A. M. byriepoBa; onpedenamps TpUHAAIEKHOCTh BELIECTB K
OpraHMYeCKUM M HEOPraHWYeCKUM, THIMbl THOpUAM3AIMM aToMa yIJepoaa; o00bACHAmMD
CTPOCHHE OPraHUYECKUX COEOUHEHWUH;, 00bACHAmMb 3aBUCUMOCTb CBOMCTB BELIECTB OT HX
COCTaBa M CTPOCHUS; COCHMAGNAMDL CTPYKTYpHblE (OPMYJIBl H30MEPOB; Onpedenams
BAJIEHTHOCTh U CTENEHb OKHCICHUS HIEMEHTOB; XAPAKMEPU306amy yrieposl 1o MOJOKEHHIO B
I[ICXD; nposooums camocmoamenvHvlii  HOUCK XUMUYECKOH uHpopManuu c
UCIOJIb30BAHUEM PA3IMUYHBIX HCTOYHHUKOB; UCHONb306AMb KOMNbIOMEPHbIE MEXHON02UN TS
00paboTKM M Tepenayn XUMHUYECKOH MH(pOpMaluu U ee TMpeICTaBlIeHUs B pasHbIX (opmax;
npuUHUMamy KpumuyecKue oyeHKu JOCTOBEPHOCTH XUMHUYECKOM MH(POPMALINH, TOCTYNAIOMIEH
U3 pa3HbIX UCTOYHHUKOB.



IlpuoOperaTs ONBIT: OIEGHKH JIOCTOBEPHOCTH XHUMHYECKOW uWHPoOpMaruu o0
OpPTaHMYECKUX COCAMHCHUSX, MMOCTYIAIONIEH U3 Pa3HBIX UCTOYHUKOB; OOBSICHEHHE XUMHUYECKHIX
SBJICHUHM, TPOUCXOSAIIUX B MPUPOJIE, B ObITY U HAa MPOU3BOJACTBE C YYAaCTHEM OpPraHUYECKHX
COCIMHEHUH; IKOJIOTHYECKH TPAMOTHOTO TOBEJACHHUS B OKPYXKAIOIIEH Cpe/ie; OLEHKH BIUSHUS
XUMUYECKOIO 3arpsA3HEHUs pPa3ju4YHbIMM OPraHMYECKMMHU BELIECTBAMM M NPOAYKTAMHU HX
nepepaboTKH Ha OKPY>KAOLLYI0 CpPEly U OPraHU3M UeJIOBEKa.

Temwt 2-5 YraeBogopoasbl. [Ipupoanbie HCTOYHUKH YIJIEBOI0PO/I0B.
B pesynbrare nu3yueHus TeMbl yyaliuecs J0KHbBI

3HATH/IIOHUMATb: XUMUYUECKUE NOHAMUA: ATIKAHBI, INKJIOAJIKaHbI, aJIKEHbI, AJIKAJHEHBI,
AJIKUHBI, apEHbI, PEaKLUU MOJIUMEPHU3ALINU, PEAKIIMK U30MEPHU3allMK; HAa3BaHUs MEPBbIX JIECATH
TOMOJIOTOB TPEACNIbHBIX M HENpPEIEIbHbIX YIJIEBOJAOPOJAOB; 6aXMCcHeluwiue eeuiecmea u
Mamepuanvl. METaH, STUIEH, alleTUIIEH, OEH30I1, Kay4yKH, IJIaCTMACCHI.

YMeTb. Hazpliéams YrieBOJOPOAbI MO «TPUBHUATIBHOW» (ITWIICH, aleTH/ieH, OeH301,
KaydyK) U [0 MEXJIyHapOJHONH HOMEHKIAType; onpedenamsy TPUHAIIEKHOCTh OPraHU4YeCKUX
BEIIECTB K IMPEAETbHBIM U HENpeAeNbHbIM YIJIEBOIOPOAAM; Xapakmepu3oeams. oOIIue
XUMUYECKHE CBOMCTBA MPEACIbHBIX W HEMPEICIbHBIX YIJIEBOJOPOJOB (pEakiluu, TOPEHHUS,
KAueCTBEHHbIC PEAKIMU, PEAKLUUU 3aMEUICHUs, NPUCOEAUHEHUS, Pa3JI0KEHUs, U30MEPU3ALIUH,
MOJIMMEPH3AIIH ); 00BACHAMY. 3aBUCUMOCTHh (PH3UYCCKMX U XUMUYECKHX CBOWCTB BEUIECTB OT
X COCTaBa U CTPOEHUS Ha MPUMEPE H3YUEHHBIX YIJIEBOJOPOJOB; 6bINMOJIHAMbG XUMUYECKUIl
IKCnepumenm 10 PacllO3HABAHUIO MPEAEIbHBIX U HENPEAEIbHbIX yII€BOJOPOIOB; HPOBOOUNLb
camocmoamensvuvlii nouck WHPOPMAIMU C HUCIOJIB30BAHUEM PA3IMYHBIX HMCTOYHHKOB,
UCIIOJIb30BAaTh KOMITBIOTEPHBIC TEXHOJIOTHMH JJIsi OOpa0OTKM W Tepenadyd  XUMHYSCKOH
uH(pOpPMAIIUU U €€ MPEICTABICHHS B PA3TUYHbBIX (hOpMax.

IIpuodperaTh ONBIT: KPUTHYECKON OLIEHKU JOCTOBEPHOCTH XMMHUYECKOW MH(POpPMALIUU
00 yrieBoJopo/iax MOCTYMAMIEH UX Pa3HBIX UCTOYHHUKOB; OOBSICHEHUS XUMHUYECKUX SBICHMUIA,
MPOUCXOAAIINX B IPUPOJIC, B OBITY U HA MPOU3BOJICTBE C YYACTHEM M3YUEHHBIX YTJIEBOJIOPOIOB;
HKOJIOTMYECKHA TPAMOTHOTO MOBEJICHUSI B OKPY’KAIOIIEH Cpene; OLUEHKH BIUSHUS XUMUYECKOIO
3arpsi3HEHUS] Pa3TUYHBIMU YTJIEBOJIOPOJAMHU U MPOAYKTAMH MX MEepepabOTKH Ha OKPYIKAIOIIYIO
Cpely W Ha OpraHuM3M 4YeloBeKa; Oe30macHOro oOpalleHds C TOPIOYUMH U TOKCUYECKUMU
BElIeCTBaMU U J1a00paTOPHBIM 000PYIOBaHUEM.

Tema 6. CimpTthl H QeHOJIBI
B pesynbrare nuzyueHus TeMbl yYaIuecs J0KHBI

3HATH/MIOHUMATb: XUMUYECKUEe NOHAmMUA. TPEIEIbHbIE OJHOATOMHBIE CIHPTHI,
MHOTOAaTOMHBIE aPOMATHUYECKUE CIIUPTHI, (DEHOJIBI, HA386aHUA TIEPBHIX TISATH — IIECTH TOMOJIOTOB
MpeeNbHBIX OJHOATOMHBIX CIIMPTOB, MHOTOAQTOMHBIX CIUPTOB U (DEHONIOB; e@adcHeliuiue
6ewjecmea M Mamepuanvl. METWIOBBI U STWIOBbIE CIMPTHI, STUJICHIVIMKOIb, TJIMLEPUH,
(beHombI.

YMeThb: peurams pacuemnsle 3a0auu; Ha3vl6amy CIUPTHL U (HEHOIIBI 10 KTPUBUATBHON
U MEXyHapOJHON HOMEHKIIATypE; Onpeodenams TPUHAJIC)KHOCTh OPraHMYECKUX BEIIECTB K
MpeAeNbHBIM ~ OJHOATOMHBIM  CIIUPTaM,  MHOTOAQTOMHBIM  cnupraMm W (eHomnam;
Xapaxmepu3oeamp 00IINE XUMUYECKUE CBOMCTBA MPEACNBHBIX OTHOATOMHBIX U MHOTOATOMHBIX
CIIUPTOB, (DEHOJIOB; 00BACHAMb 3aBUCUMOCTh (PU3UUYECKUX U XUMUYECKUX CBOWCTB BEIIECTB OT
UX CTPOCHHUS Ha NMpHUMEpE CIUPTOB U (DEHOJIOB; GbINOIHAMb XUMUYUECKUI IKCHEPUMEHH TIO
pacro3HaBaHUIO CIHUPTOB M (DEHOJIOB; MPOGOOUmMB CAMOCTOSITENBHBIM MOMCK XUMUYECKOU
uH(pOpMAIlMM C HUCIOJIB30BAaHWEM pA3JIMYHBIX HCTOYHUKOB, HCIOIB30BaTh KOMITBIOTEPHBIC
TEXHOJIOTHH 11 00pabOTKH W Tepefayr XUMHUYECKOW WH(OpMaAIlu M ee MpeJCTaBICHUs B
pa3INYHbIX (hopMax.

IIpuoOperaTsh ONBIT: KPUTUUYECKON OIEHKH JOCTOBEPHOCTH XMMHYECKOW MH(MOpMAIUN
0 crnupTax W (eHolax, MOCTYHAIOUIeH W3 Pa3HBIX HCTOYHUKOB, OOBSICHCHUS XUMHYECKHX
SBJICHUHM, TPOUCXOMASIINX HAa TMPOU3BOJACTBE, B MPUPOAE M B OBITY C y4yacTHEM CHOUPTOB U
(EeHOJIOB; JKOJOTUYECKH T'PaMOTHOTO TOBEICHHUS B OKPYXKAMOIIEH Cpeie; OINCHKU BIHSHHUS



XUMHUYECKOTO 3arps3HEHUs Pa3IMYHbIMU CIUPTaMU U (QeHoraMH; 0e30MacHOro OOpalieHus C
TOPIOYMMH M TOKCHYECKHMHU BEIIECTBAMH, JIA0OPATOPHBIM 000PYIOBAHUEM.

Tema 7. Anbaernabl, KeTOHbI, KAPOOHOBbIE KUCJIOTHI.

B pesynbrare uzydeHus TeMbl yUaluecs JOJKHBI

3HaTh / NMOHMMATB: XUMUYECKUEe NOHAMUA. AIbJETU]IbI, KETOHBI, KapOOHWIbHAA
IpyMIa, «peakius CcepeOpsHOro 3epkKajay, KapOOHOBBIE KHCJIOTHI, OOIIME CBOWCTBA
OpraHUYECKUX M HEOPraHMYECKHX KHUCIIOT; HA3BAHUSl TMEPBBIX MATH — IIECTH TOMOJIOTOB
QIBJETUAOB U KETOHOB, KAapOOHOBBIX KHCJIOT; GaMCHelluiue 6eujecmea u Mamepuaisl.
dbopManbaerua, yKCycHbIM anbaerui, (heHondopmaibIeruHble CMOJIbI, alleTOH, MypaBbUHA,
YKCyCHasl, TaJIbMUTHHOBAS, CTCAPHHOBHIE KUCIIOTHI.

YMeTrb: Ha3zbléamp anbaeruibl, KapOOHOBBIE KHUCIOTHI MO «TPUBHUAIBHOW» H
MEXIYHApOJHON HOMEHKIATYpe; Onpedenams TPUHANICKHOCTh BEUIECTB K albICTUIAM,
KETOHaM, IMpelelbHbIM M HEMpeJeIbHBIM KapOOHOBBIM KHUCJIOTaM; peuiams pacyemuuvle u
IKCnepuMeHmanvHole 3a0auu; xapaKkmepuzoeams oouye (QpU3NUECKUe XMMUIECKHE CBOHCTBA
aNbJIETH/IOB, KETOHOB U KapOOHOBBIX KHCIOT, PEAKIUH TMOJUKOHJICHCAIIUU; O00BACHAMD
3aBUCHUMOCTh (DPU3MYECKUX W XUMHUYECKHUX CBOHCTB OT MX COCTaBa M CTPOCHUS Ha IMpUMEpE
aNbJIETU/IOB U KETOHOB, KapOOHOBBIX KUCIIOT; G6bINOAHAMb XUMUYECKUUH IKCHEPUMEHM TIO
pacro3HaBaHHUIO aJbJETU0OB U KETOHOB, KapOOHOBBIX KHCJIOT; MPOBOJAMTb CaMOCTOSTEIbHBIHI
MOWCK XHMHUYECKON HMH(POPMAIUU; UCHONB308ANb KOMNbLIOMEPHbIE MEXHON02UU IS
00paboTKH U Mepeiau XUMUIEeCKO HH(OPMAIMK U €€ IPEACTABICHUS B Pa3IMYHBIX POpMax.

IIpuoGperaTh ONBIT: KPUTHUECKON OIIEHKH JOCTOBEPHOCTH XUMHUYECKOW HH(OpManuu
00 ampmerugax, KETOHaX W KapOOHOBBIX KHUCIIOTaX; OOBSCHEHUS XHUMHUYCCKUX SIBJICHUN
MPOUCXOSAIINX B IPUPOJIE, B OBITY M HA MIPOU3BOJICTBE; IKOJIOTMYECKU T'PAMOTHOTO TIOBE/ICHUS B
OKPYXKAIOIIeH Cpejic; OMECHKHU BIUSHUS XUMHYECKOTO 3arpsi3HEHUS] Pa3IMYHBIMH aJIbJETHIAMHU,
KapOOHOBBIMU KHCJIOTaMU M TPOAYKTAMH HUX TepepaboTKU Ha OKPYXKAIOIIYI0 Cpely W Ha
OpraHu3M 4eJIOBeKa; 0e30MacHOro oOpaimieHus ¢ TOPIOYMMHU M TOKCHYECKMMHU BEIIECTBAMH,
1a00paTOpPHBIM 000y IOBAaHUEM.

Tema 8. Caoxubie 3GUpPHI U KUPHI. YTJIEBOABI.
B pe3ynbrare u3yueHus TeMbl yyaluecs JOJKHbBI

3HATh /MOHMMATB: XUMUYECKUE NOHAMUA . CIIOXKHbBIE d(DUPBL, )KUPBI, MblJa, YTIEBOIbI,
MOHO-, M- U TOJHMCAaXapuJoB, TIIOKO3a, (QPYKTO3a, caxaposa, Kpaxmal, LeJUII0JIo3a, o0Iue
CBOICTBa; Ha36aHusa CIOXHBIX 3(DUPOB, JXKUPOB; 6adycHeluiue eeuiecmea W Mamepuasl.
MaprapuH, Macia, Mbla, TII0K03a, GPYKTO3a, caxaposa, Kpaxmall, IeJT0I03a, HCKYCCTBEHHbBIC
BOJIOKHA.

YMeThb: nazvieéams KapOOHOBBIE KUCIOTHI, CI0KHBIEC A(UPBI, )KUPBI 110 KTPUBUATBHONY U
MEXIYHApOJHON HOMEHKIIAType; OMmpeaesiTh TPUHAUICKHOCTh BEIIECTB K YIJIIEBOJAM,
qUcaxapuiaM M ToNUcaxapuaaM; peliaTh pacyeTHBIE 3aJauyd;, XApakmepuzoeams OOIIHe
du3nvecKrne U XUMHUIECKUE CBOMCTBA CIIOXKHBIX dPHPOB, )KUPOB, MOHOCAXAPHIOB, AHCAXAPUIOB
U TIOJIMCAXaPUIOB; 00BACHANb 3aBUCUMOCTh (U3NYECKUX M XUMUYECKUX CBONCTB BEIIECTB OT
COCTaBa M CTPOSHUS Ha MpUMepe KapOOHOBBIX KUCIIOT, CIIOKHBIX d(PUPOB U )KUPOB; 8bINOIHAN
Xumuueckuil IKCnepumenm  TIO PpACIO3HABAHHUIO TJIIOKO3BI W Kpaxmaia; Hpoeoounts
CaMOCTOSITCIIGHBIM  TIOMCK ~ XMMHYECKOW WH(pOpPMAIMM C  HUCIOJB30BAaHUEM  Pa3IMUHBIX
HUCTOYHUKOB, HCIOJIB30BAaTh KOMITBIOTEPHBIE TEXHOJOTHUU JUisi OOpabOTKHM W Mepeaayu
XUMHUYECKOH MHPOPMAITUH U €€ TIPEJICTABICHHS B pa3IUIHbBIX (hOpMax.

IIpuoGperaTh ONBIT: KPUTHIECKON OIICHKH JOCTOBEPHOCTH XUMHUYECKOW HH(OpMAaIUu
0 CJIO’KHBIX 3(Upax U )Kupax, 0 TIHOKO3€e, caxapo3e, KpaxMaye M LeJUTI0JI03€e, MOCTyHaroe us
pa3HbIX UCTOYHHUKOB; OOBSICHEHUSI XUMUYECKUX SBJICHHUH MPOUCXOSAIIUNX B MPHUPOJE, B OBITY U
Ha MPOU3BOJICTBE; SKOJIOTMUECKHU IPaMOTHOIO MTOBE/ICHUS B OKpYXKalollel cpere.

Tema 9. AMUHBI 1 aMHUHOKHCJIOTBI.
B pe3ynbrare u3yueHust TeMbl yyaluecs JOJKHbBI



3HaTh /MOHMMATh: XMMHYECKHe NOHATHSA: AMUHBI, aTU(paTUYECKIE aMUHbI, AaHWIUH,
AMUHOKHCJIOTHI; HA3BAHMSA MEPBBIX IITH — LIECTH TOMOJIOTOB aMUHOB U aMUHOKHCIIOT;
BakHelIlIMe BelecTBa M MaTepHaJIbl aHUJIMH, aMUHOKHUCIIOTHI.

YMerh: Ha3bIBATh AMUHBI U aMUHOKHUCIIOTHI 110 «TPUBUATIBHON» U MEXIYHAPOIHOU
HOMEHKJIAType; onpeeTh IPUHAJIEKHOCTh OPraHMYECKHX BEILECTB K aMUHAM U
AMHHOKHUCIIOTaM U OelKaM; XapaKTepHu30BaTh 00I1e XUMHUYECKHE CBOICTBa aMHUHOB,
AMHHOKUCIIOT; 00bSICHATD 3aBUCUMOCTh (DPU3NYECKUX U XUMHUYECKHUX CBOICTB BEIIECTB OT MX
COCTaBa U CTPOECHMSI Ha IPUMEPE AMUHOB, aMUHOKHCIIOT; BBINOJIHATH XMMHYECKH I
IKCHEPUMEHT 10 PACIO3HABAaHUIO AMUHOB, aMUHOKHUCIIOT; MPOBOJUTH CAaMOCTOSATENbHBIN
MOUCK XMMUYECKOH MH(OPMAIIMH C CITIOJIb30BAaHUEM PA3TUYHBIX HCTOUHUKOB, UCTIOIB30BATh
KOMITbIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKM U Mepeiaud XMMUYeCKOl HH(OopMaIiK U ee
NPECTABICHUS B PA3TUYHBIX (pOpMaXx.

IIpnodperaTh ONBIT: KPUTHYECKOH OLIEHKU JOCTOBEPHOCTH XUMUYECKOH HH(pOpMaIu
00 aMuHaX, aMUHOKHCIIOTAX, IOCTYIAIOMIEH U3 Pa3HbIX HICTOYHUKOB; OOBACHEHUS XUMHUYECKUX
SBJICHUH, IPOUCXOASIIUX B IPUPOJE B OBITY U HA POU3BOJICTBE; HIKOJOTHUECKH IPAMOTHOTO
MOBE/ICHUS B OKPYXKAIOUIEH cpejie; OLIEHKHU BIMSHUS XMMUUECKOI0 3arpsi3HEHMSI pa3InuHbIMU
aMHHaMU U IIPOJYKTaMH UX NepepaboTKH Ha OKPYXKAIOILYIO Cpelly U Ha OpraHHu3M YeJIOBEKa.
Tema 10. Benxn.

B pe3ynbrare u3ydeHus TeMbl yyaluecs 10JKHbI

3HaTh /MOHMMATBL: XMMHYECKHe MOHATHSA: OCJIKH, CTPYKTYpPbI OEJIKOBOM MOJIEKYJIbI,
JieHaTypalus, (apMaKkoJIOrnyeckas XUMuUsl; BasKHelIIne BelecTBa 1 MaTepuaJibl TENTUIbI,
OuormnonuMepsl, OEIKH, JIEKAPCTBEHHBIE IIPETapaThl.

YMeTh: onpeaeasiTh NPUHAICKHOCTh OPraHMYECKUX BEILECTB K OesKaM;
XapaKkTepu3oBaTh OOIINE XUMHUECKUE CBOMCTBA OCIIKOB; 00bACHATH 3aBUCUMOCTh
(GU3MUECKUX U XMMUYECKHUX CBOIMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS Ha pUMepe OEIIKOB;
MOJIb30BaThCHA UHCTPYKIIMEH K JIEKApCTBEHHBIM MperaparaM; pemaTh pacueTHbIE 3a/1a4H;
BBINOJHATH XUMHYECKHUH IKCIIEPUMEHT 10 PACHO3HABAHUIO OEJIKOB; MPOBOIUTH
CaMOCTOSITENIbHBIN MOUCK XMMHUYECKON MHPOPMAIIMK C UCIIOJIB30BaHUEM PA3INYHBIX
UCTOYHHKOB, HUCIIOJIb30BaTh KOMIIbIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKH U Mepeaun
XUMHUYECKON MHPOpPMAIIUH U €€ IPEJICTABICHUS B Pa3IMUHbIX (hopMax.

IIpnodperaTh ONBIT: KPUTHUECKOM OLIEHKH JOCTOBEPHOCTH XMUMUYECKOH HH(pOopMaIiu
00 Oenkax ¥ JIEKapCTBEHHBIX Mpenaparax, MOCTyNaroled U3 pa3HbIX HCTOYHUKOB; OOBSICHEHUS
XUMHUYECKHX SIBIECHUH, POUCXOAIINX B IPUPOJIE B OBITY U HA IPOU3BOJICTBE; SKOJIOTUYECKH
IrPaMOTHOIO MTOBE/ICHUS B OKPYXKAIOIIEeH cpejie; yMEHHUs T0JIb30BaThCsl HHCTPYKIMEH K
JIEKapCTBEHHBIM IIpenapaTaM.

Tema 11. CuHTeTHYECKHE NTOJIMMEPDI.
B pesynbrare nzydeHus TeMbl yyalmecs JOJKHbBI

3HAaTh /MOHMMATH: XMMHYeCKHe MOHATHSI: MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3aLlUH, TEPMOIIJIACTUUHBIE U TEPMOPEAKTUBHBIE TIOJTUMEDPBI,
CTepeOoperysipHbIE MOJIUMEPHI, peaKIus NOJTUKOHICHCAIIUH, pEeaKLUs MOJIUMEpU3aIIiH,
CUHTETHUYECKHE U UCKYCCTBEHHBIE BOJIOKHA; BasKHelIMe BelecTBa M MaTepHaJibl
MOJIMATHUIIEH, TTOJUIPONUIIEH, TONIUTETPAPTOPITUIIEH, (DeHOIPOpPMaTIbAETUIHBIE CMOJIBL,
(eHoIIacThl, aMUHOIIIACTHI, IEHOIUIACTHI, Kay4yKHd, pe3uHa, KallpoH, JaBCaH.

YMeTh: Ha3bIBATH MOJIMMEPHL; XapaKTepU30BaTh 0011Ee CBOWCTBA U MPUMEHEHUE
BBILIIETIEPEUUCIIEHHBIX ITOJTUMEPOB; 00bACHATD 3aBUCUMOCTb (PU3NYECKUX CBOMCTB MOJUMEPOB
OT UX COCTaBa M CTPOEHUS Ha MpUMeEpe JTUHEHHBIX (ITOJUITHIIEH, TOTUIPOIIIIEH) U
pa3BETBIEHHBIX MOJIEKYJI; BBINOJIHATH XUMHYECKUH IKCIIEPUMEHT 110 U3YUYEHUIO CBOMCTB
HOJIMMEPOB U BOJIOKOH; MPOBOJUTH CAMOCTOATENIbHBIHN MOMCK XMMUYECKON MH(OpMaIuu ¢
MCII0JIb30BAaHUEM Pa3/IMYHbIX HCTOUHUKOB, UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH [
00paboTKH M TIepe1auyu XUMHUIECKON HH(POPMAIINH U €€ TIPEACTABICHUS B Pa3IUYHBIX (hopMax.

B pesyabTare n3yyeHusi OpraHn4eckoi XMuMUH Ha 0230BOM yPOBHeE YYALIHIICH JOJIKEH:
3Hamb/noHuMamo'




- BKHEHININE XMMUYECKUE TOHATH: BEIIECTBO, XUMHUECKUI JIEMEHT, aTOM, MOJIEKYJIa,
XHUMHYECKasi CBSI3b, BAJICHTHOCTb, CTENICHb OKHCJICHHUS, YIICPOIHBIA CKeNeT, (PyHKIHNOHATbHAS
rpymnmna, u3oMepus, TOMOJIOTUS;

- OCHOBHbBIE TEOPUHU XUMHH: XUMUYECKOHN CBSI3U, CTPOCHUS OPraHNYECKUX BEUIECTB;

- Ba)KHEWIMe BEUIeCTBA U MaTepHalibl: YKCYCHasi KUCJIOTA, METaH, 3TUJIEH, alleTUJICH,
OEH30I1, 3TaHOJ, KUPHI, MBI, TJIFOKO3a, caxapo3a, Kpaxmall, KJIeT4aTka, OelIKH, HCKyCCTBEHHbBIE
Y CUHTETHYECKHE BOJIOKHA, Kay4yKH, [JIaCTMAcChl;
yments.

- _Ha3plBaTh M3y4YEHHbIE BEIIECTBA [0 «TPUBHUAIBHOM» MM  MEXIyHapOIHOH
HOMEHKJIATYyPE;

- ONpejensTh: BAJIEHTHOCTb U CTENEHb OKHCICHHMS XUMHUYECKHUX 3JIEMEHTOB,
IIPUHAJJIEKHOCTD BELECTB K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COEIMHEHUI;

- XapaKTepPHU30BaTh: 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTABA U CTPOEHUS, IPUPOLY
XUMHYECKON CBSA3H, 3aBUCUMOCTb CKOPOCTH XMMMYECKON peaklMM U MOJIOKEHHUS XUMHUYECKOIO
pPaBHOBECHSI OT PA3JIUYHBIX (AKTOPOB;

- BBIMOJIHATh XUMHUYECKUI IKCTIEPUMEHT T10 PACTIO3HABAHHUIO BAKHEHIINX OPTaHUYECKUX
BEIIIECTB;

- IPOBOJIUTH CAMOCTOSTEIbHBIA MOMCK XUMUYECKOW HH(OPMALIUU C UCTIOIb30BAaHUEM
Pa3JIMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3/1aHUHN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepHeTa); UCTI0Nb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH JUIsl 00pabOTKU U Iepeaadn
XUMHUYECKON MH(OPMAIUK U €€ MPEICTABICHHS B PA3IMYHbIX hopMax;

- COCTaBJATH CTPYKTypHBIE (OPMYIJBI OPTaHWYECKHX BEIIECTB H3yYEHHBIX KIIACCOB,
pacro3HaTb HM30MEpbl 10 CTPYKTYPHbIM (opMyjaM, YPaBHEHUS XUMHUYECKHX pEeaKIui,
NOJTBEPXKJIAIOLIUX CBOWCTBA M3YyUEHHBIX OPraHMYECKHX BEILECTB, UX TI'€HETUYECKYIO CBS3b,
Ba)XHEHIINE CIIOCOOBI MOJIyuYeHHs; OOBSACHATh CBOWCTBA BELIECTB HAa OCHOBE UX XMMUYECKOIO
CTPOCHMUS;

- _pDa3bACHATb Ha MpPUMEpax NPUYMHBI MHOrooOpasusi OpPraHWYEeCKUX BEIIECTB,
B3alMOCBSA3b OPraHMYECKUX U HEOPraHMYECKUX COEAUHEHHH, NPUYUHHO - CIEACTBEHHYIO
3aBHCUMOCTh MEXIY COCTaBOM, CTPOCHHMEM, CBOMCTBAMM M NPAKTUYECKUM HCIIOJIb30BAaHHEM
BEIIIECTB;

- BBINOJHATh TNPOCTEHIINE OMNBITHI C OPraHWYECKHMHU BELECTBAMHU, paclO3HATh
COCIIMHEHUS 1 MTOJIMMEPHBIE MaTEPHAITBI 10 H3BECTHBIM MTPH3HAKAM;

- NPOBOAMTH pacueTbl MO XUMHUYECKUM (opMyJdaM U YypaBHEHHUAM C Yy4yacTUEM
OpraHMYECKUX BEILECTB;

- HCIIOJIb30BaTh NPUOOPETEHHbIC 3HAHUS M YMEHUS B NPAKTHUYECKOW JEATeNbHOCTH U
IOBCE/IHEBHOM JKHU3HU JUISL:

- OOBSICHEHUS XMMMYECKHX SBICHHH, NPOUCXOMSAIMX B MpUpoJe, ObITYy U Ha
IIPOU3BO/ICTBE;
- OIpeJleIeHUs] BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHUX MPEBPALICHUH B pa3IMYHbIX
YCIIOBUSIX U OIIEHKU MX MOCIIE/ICTBHIA;
- DKOJIOTMYECKH IPaMOTHOIO MTOBEAECHUS B OKPYXKAIOLIEH Cpene;
- OLEHKU BIHUSHHUS XHMHUYECKOTO 3arps3HEHUs OKPY’Kalolled cpelbl Ha OpraHu3M
YEII0BEKA U IPYTHUE KUBBIE OPraHU3MEI,
- OesomacHOro oOpamieHusi C TOPIOYMMH W TOKCHYHBIMH  BEIIECTBAMH,
71a0opaTOpHBIM 000pYI0BAHUEM;
- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIIEHTPALMU B OBITY U Ha MPOU3BO/ICTBE;
- KPUTUYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW MH(POpPMALMU, MOCTYyMAOLEeH u3
pa3sHbIX HCTOYHHUKOB.

COILEPKAHUE YYEBHOI'O NIPEJMETA
Tema 1. TeopeTnyeckre OCHOBbBI OPraHMYeCKOM XMMHUM.



OcHoBHbBIC 32124 U3VYCHUS TeMbl

JlaTe ydammMcs TepBOHAYaJIbHOE MPEJCTAaBICHHE 00 OpPraHMYeCKUX BEILECTBAX,
IIO3HAKOMHUTb C OCOOCHHOCTSIMH HX COCTaBa, CTPOEHMS M CBOICTBAMU B CpPaBHEHUU C
HEOpPraHMYECKUMH BelecTBaMu. 110ka3aTte HEKOTOpPbIE MPUYUHBI MHOTOOOPA3Hsl OPraHMYECKUX
BEUICCTB M IPOAODKATH HUX BBIICHEHHE B XOA€ [JAJIbHEHMINEr0 U3y4YEHHs IIpeAMETa.
ChopmupoBaTh TOHATHE O SBJICHUM M30MEPUH, H30MEpaxX, CTPYKTYpHBIX (opmynax,
OTPaXKAIOIKUX IOPSANOK COEAMHEHHS AaTOMOB B MoJIeKysdbl. [lo3HakOMUTH y4amuxcs ¢
OCHOBHBIMM  IIOJIOKEHUSMM TEOPHUM XUMHUYECKOIO CTPOCHUs OpPraHUYECKHUX BEIIECTB
A.M.bytnepoBa M Hay4uTb JOKa3blBaTh O3THU IIOJIOKCHHWsS Ha IPUMEpPE OPraHUYECKHX U
HeopraHuueckux euecTB. [lokazars 3HaueHue teopuu A.M.byTiepoBa ans pa3BUTHS HayKH,
IIPOMBIIIICHHOCTH. [I03HAKOMUTH ydalmMxcs C OCHOBHBIMM HAIpPaBICHUSAMH JAJIBHEHUIIETO
Pa3BUTHUS TEOPUU CTPOEHUS OPraHUYECKUX BEILECTB HA OCHOBE IEKTPOHHBIX MPEACTABICHUN U
IPOCTPAHCTBEHHOI'O CTpoeHHs BewecTB. [Ipogomkute (opMupoBaHHE MHUPOBO33PEHUYECKUX
MOHATUI; Ha NIPUMEPE OPraHWYECKUX CHUHTE30B IOJBECTH YYalIUXCS K WIEU O MATEPUAIBHOM
€MHCTBE OPraHMYECKUX M HEOPraHMYECKUX BEIIECTB, IT03HABAEMOCTH IPHUPOABI, IPUUYUHHO-
CJIIEICTBEHHOM 3aBHCHUMOCTH MEXKJy CTPOCHHEM H CBOWCTBAMM OpPraHUYECKHUX BEIIECTB.
Crioco6cTBOBaTh  JajibHEMIIEMY PpPa3BUTHUIO NATPUOTHYECKOTO BOCIMTAHUS: I103HAKOMUTh
yyaluxcs ¢ KU3HbIO U JieATenbHOCThi0 A.M.ByTiepoBa, mokazarh 3HaYE€HUE €r0 TEOPUH I
pa3BUTHS OPraHUYECKON XMMHUHU KaK HAyKH.
Conep:xanue y4e0HOro MarepuaJa

dopMHUpOBaHME OPraHUYECKOM XUMHUM Kak Hayku. Opranunueckue Bemectsa. [Ipenmer
opranvueckoil XxumMuH. OCOOEHHOCTH CTPOEHMSI M CBOMCTB OPraHMYEeCKUX COEAMHEHUU.
3Ha4yeHUe U POJIb OPraHWYECKON XMMHUHM B CHCTEME €CTECTBEHHBIX HayK M B JKM3HHM OOILIECTBA.
Teopus cTpoeHus: oprannyeckux coequHeHuii A.M. bytiiepoBa. OCHOBHBIE T0JIOKEHUSI TEOPUU
ctpoenuss A.M.bytnepoBa. VYrieponauelii ckener. Panukanel. @OyHKIMOHAIbHBIE TIPYMIIBL.
I'omonornyeckuit psaa. I'omosorn. M3omepus u ee BUAbl. XHUMHYECKOE CTPOCHHE M CBOMCTBA
OpPraHMYECKUX BEUIECTB. 3HAYEHUE TEOPUH CTPOCHHS OPraHMYECKUX COCIMHEHUHN. DJIEKTPOHHAsA
IPUPO/Ia XUMUUECKUX CBSI3€H B OPraHUYECKUX COETUHEHUSAX. DJIEKTPOHHOE 00JIaKo, UX (POPMBL.
OJEeKTpOHHbIE U DJEKTPOHHO-Tpaduueckue (GopMynsl aToMa yrjiepoia B HOPMAJIbHOM U
BO30Y’KJIEHHOM COCTOSIHUSIX. BaneHTHbIe cocTosiHUS atoma yriiepoja. KoBaeHTHas cBs3b U ee
pasHOBUIHOCTH. Bonopoanas cBs3p. CrnocoObl pa3pbiBa CBs3eld B MOJIEKYJaX OpPraHUYECKUX
BemecTB. DnekTpoduibl. Hykineopunsl. Kinaccudukaims opraHu4ecKux coeIuHEHUH.
JleMoHCTpaNMK:
1. Komnekuus opraHu4ecKux BEIIECTB, MaTEPUAIOB U U3JIEINH U3 HUX.
2. Mojenu MoJeKys1 MeTaHa, MeTaHoJIa, alleTUJIeHa, TUJIeHa U OeH301a.
3. PacTBOpHUMOCTH OpraHMYECKMX BEIIECTB B BOJIE U HEBOJHBIX PACTBOPUTEIISIX.
4. TlnaBneHue, oOyTJIMBaHUE U TOPEHUE OPraHUYECKUX BEILECTB.

YIJIEBOAOPOIbI

Tema 2. IlpeaesbHble YIiIeBOAOPOAbI (AJIKAHBI).
OcHoOBHbBIC 321a4¥ U3VYCHUS TeMbl

Jlath yyamumcsi HOHSITHE O XUMUYECKOM, MPOCTPAHCTBEHHOM M AJIEKTPOHHOM CTPOCHUU
BemecTBa (y NpeNeibHBIX YIIEeBOAOponoB). Ha TmpuMepe MeTaHa IO3HAKOMUTH ¢ SpP°-
rudpuan3aneil 3JeKTPOHHBIX OOJaKOB aToMma YIJIepoja, yKa3aTh JIJIMHY CBS3HM, BaJIEHTHBIN
yToJI; AaTh MOHATHH, O TETPAdIPHUUECKOM CTPOCHUU MOJIEKyJIbl MeTaHa. ChOopMHpOBATH OHATHE
0 3UI3aroo0pasHOM CTPOEHUU YTJIEBOJOPOJIHON LIEeNU y TMpeAeNbHBIX YIJIEBOJOPOJIOB, T.€.
JI0Ka3aTh MPOCTPAHCTBEHHOE CTPOCHME 3TUX BemiecTB. O3HAKOMHUTH C TMOHATUEM TI'OMOJIOTHH,
TFOMOJIOTHYECKOM pa3HOCTH, yKa3aTh Pa3IMYHOE CTPOCHHUE YIIEBOJOPOAOB, IPU KOTOPOM aTOMBI
yriaepoja MOTYT COCIUHSATHCS B LenH (y MpeaesbHBIX) M B LUKIBL (Y IHUKJIOMApa@UHOB).
O3HaKOMMTh C TNpaBWIAMH Ha3BaHUS BEUIECTB M COCTAaBICHHEM (OPMYJT IO COBPEMEHHOM
(cucremaTnyeckoil) HOMeHKIaTtype. HayunTb cOCTaBiISITH ypaBHEHUS XUMHYECKHMX pEakLui,
JIOKa3bIBAIOIINE XUMUYECKHUE CBOMCTBA MPEJEIbHBIX YIIEBOJOPOIOB; OOBSCHATh 3T CBOMCTBA,




(CpaBHUTENBHYI0 XUMHUYECKYIO CTOMKOCTb, CIIOCOOHOCTh BCTYIaTh B PEAKLMU 3aMELICHHUA U
T.1.), UCXOJ U3 CTPOCHHUS HIPENENbHBIX YII€BOJIOPOAOB. [IpoBecTH rpaHp pasnuuus MEXIY
MOHATHEM «TOMOJIOT» U «H30Mep». HayunTh COCTaBIATH U1 JAHHOTO OPTaHUYECKOrO BEIIECTBA
(GopMysIBI TOMOJIOTOB W M30MEpPOB, Ha3bIBaTh HX. [Ipomomxuth (GopMHUpOBaHHE MOHSATHH O
IIPUYMHHO-CICACTBEHHOM  3aBUCUMOCTH  MEXAY  COCTaBOM, CTPOEHHMEM, CBONCTBaMU
NPUMEHEHHEM TpeNeNbHbIX YIIIeBoopooB. lloka3are Oosblioe HapOAHO-XO3SHCTBEHHOE
3HAYEHUE NPEIENbHBIX M LMKIONAapagUHOB, HAXOXAEHUE HUX B IPUPOAE, OCHOBHbBIE
IPOMBIIIJICHHBIE CIOCOOBI UX MOTyYSHHS.

Tema 3. HenpenenbHble YIiIeBOAOPOABbI.
OcHOBHBIE 32/124H H3YYECHHUS TeMbl

Jlate moHATHME O KIacCU(UKAUN HEMPEISIbHBIX YIJIEBOJOPOIOB (STHICHOBBIX,
JTMEHOBBIX, AlleTUIICHOBBIX). II03HAaKOMUTh yyaluxcs ¢ 0COOEHHOCTSAMHU CTPOEHUS 3TUIIEHOBBIX
YIIIEBOJIOPOJIOB: HAJMYME B MOJIEKYJe KPaTHBIX YIJIEpOJ - YIIEPOAHBIX CBs3e, ¢ Sp? , sp -
ruOpuau3anuei, cnocodamMmu o0Opa3oBaHUS U CBOMCTBaMHU G- U T-CBA3SIMM. Pacimputh 3HaHUA
YYalIuxcsi O BUIAX CTPYKTYPHOU MU30MEPUU: U30MEPHH TMOJOKEHUS KPATHBIX CBA3€H, U30MEPUU
B3aUMHOTO TIOJIOXKEHUsI KPAaTHBIX CBA3EH, M30MEpUH BELIECTB, NPUHAUICKABIINX pPa3HbIM
TOMOJIOTHYCCKHUM psAaaM. ITo3HakoMUTH ydamuxcsa € (1)I/I3I/I‘-I€CKI/IMI/I, XUMHUYECKHIMH CBOMCTBAMH
STHJICHOBBIX, JIMEHOBBIX, AalETHJICHOBBIX YIJEBOAOPOAOB, 3aKPENHUTh YMEHHs 3alMChIBATh
YpaBHEHHUS peakUUi, OTPaKaAIOIIUX XMMHUYECKHUE CBOICTBA HENPEIENbHBIX YIJIEBOJOPOIOB.
Hayuutp ywammuxcs AaBaTh CpaBHUTEIBHYIO XapaKTEPUCTHKY Pa3HbIX TOMOJIOTHYECKUX PSI0B
HCMIPCACIIBbHBIX YITICBOAOPOAOB: BBIABIATL Y HHUX 0611166 " OTJIMYHOC B CTPOCHUU U CBOfICTBaX,
yKa3bplBaTh NMPUYMHY 3TOro. JlaTh mepBOHAYalbHBIE MPEICTABICHUS O BBICOKOMOJIEKYJISPHBIX
COCIUHCHUAX. PaCHII/IpI/ITI) IIOHATHUC O B3aMMHOM BJIMAHHMHU ATOMOB B MOJICKYJaX Ha OCHOBC
AJIEKTPOHHBIX NpeicTaBleHui. [lokazaTe NPUUMHHO-CIEICTBEHHYIO CBS3b MEXKIY CTPOCHHEM,
CBOMCTBAMM M IIPUMEHEHHEM HEINpPEACIbHBIX YINIEBOJOPOAOB. Paccka3ath 0 IIHMPOKOM
UCITOJIb30BAaHUN HENpPEIENbHbIX YIJIEBOJOPOJOB JUIsI Pa3HOOOpPA3HBIX CHHTE30B; I0Ka3aTh
3HAYCHHUEC KaydyKa B COBpeMCHHOfI KHU3HU U T.[1. Hay‘-II/ITI) ydamuxcs pacKpbIBaTb TCHETHUYCCKUC
CBS3M MEXKIY Pa3IU4YHBIMU TOMOJIOTUYECKUMH PsIaMU YTJIEPOAOB, COCTABIATh I'€HETUYECKUE
LIEITOYKH, 3alIHCHIBATh YPABHEHUS PEAKIIUM.

Tema 4. ApomaTndecKue yrieBoI0poibl.
OcHOBHBIE 32124 U3YYEHUS TeMbl

IIpoaomKUTh 3HAKOMCTBO y4YalUXCA C APYTMMH DsilaMU YIVIEBOAOPOJOB — apeHaMH.
[To3HaKOMUTB ¢ OCOOEHHOCTSIMHM CTPOEHHUSI apOMATUYECKUX YTIEBOJAOPOAOB: HAIMYKE YIIIEPO-
YIIepoJHOTO HMKIA, SP? - THOpHMAM3AIMH, COCOO0M OOPa3sOBAaHMS G —CBA3M M EIMHOTO Ti-
AIIEKTPOHHOrO oOjaka. Pacmimputh 3HaHMS ydalquxcs O BHUAAX CTPYKTYpHOM H30MepHH:
U30MEpHUH 3aMeCTHTENeH U UX MosokeHus. [IpoJomKuTh packpbIBaTh MPUYMHBI MHOTO0Opa3us
OpTraHU4YC€CKUX BCIICCTB. ITo3nakoMmur ¢ Q)HSI/I‘IeCKI/IMI/I A XUMHYECKMMH CBOMCTBaMH O€H30J1a U
€ro TOMOJIOTOB. 3aKpenuTb YMEHHS 3alUChIBaTh YpPAaBHEHUS XHMHUYECKUX peEakLui,
OTpakaroIIUX XMMHUYECKHE CBOWCTBA M CIOCOOBI MOJYYEHHs] apOMaTHYECKUX YTIIEBOJIOPOIOB.
HayunTe packpbiBaTh I€HETHMYECKHE CBSI3U MEXAY pPa3IMYHBIMM TOMOJOTMYECKHUMH psiiaMu
YTJIEBOJIOPOAOB, COCTABIISATH TEHETUYECKHUE 1IETIOUKH, 3alHChIBATh YPABHEHUS PEAKIIHA.

Tema 5. IlpupoaHbie HCTOYHUKH YIJIEBOAOPO/I0B.
OcHoOBHbBIC 321a4¥ U3VYCHUS TeMbl

Jlath ydamumcs HMOHSATHE O IPHUPOJHBIX MCTOYHHMKAX YIVIEBOIAOPOIOB: NPUPOIHOM H
NOMYTHOM Ta3ax, HepTH, KamMeHHOM yruie. Ilo3HakoMHUTH co crmoco0amu TepepaboTKu
IPUPOJHOTO ra3a, He)TH, KAMEHHOTO yIJIsl KaK HCTOYHUKOB TOIUIMBA U CHIPbS JJIS MOIy4EHUS
MHOTUX OpraHWYeCKHUX BemecTB. [lokazarh 3HaYeHHE BaXHEUITUX HEPTENPOAYKTOB M CIIOco0a
OXpaHbl IPUPOJBI OT 3arpsi3HeHUA. OOBSICHUTh NPUUYUHBI CHUKEHHE 10JIM HE(PTU B TOIUIMBHO-




SHEpPreTU4ecKoM OallaHCe CTpaHbl M YBEJIUYEHUE UCIOIb30BAHUS PUPOJIHOTO U MTyTHOTO I'a30B
B KayecTBE I'OPIOYEro B aBTOTpaHcHopTe. PacckasaTh O NMEpCHEKTUBAX IOJYyYEHHUS >KMJKOIO
TOpPIOYEr0 W3 TBEPAOTO TOIUIMBA. [[O3HAKOMHUTH C OCHOBHBIMHM HANpPAaBICHUSIMH pPa3BUTUSA
PHEPreTUKM B CTpaHe H TNpoOJeMaMu HW3MEHEHHS CTPYKTYpbl HapOIHOXO3SIHCTBEHHOTO
WCIIOJIb30BaHUs YIJIEBOJOPOJHOIO CBHIPbA, MOKa3aTh POJIb XUMHMH B PEIICHUM YHEPreTHYECKHUX
pooJIeM.

Conep:xanue y4eOHOIro MaTepuaJia o reMam 2-5

AnkaHbl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHME ajIKaHOB. ['oMostornueckuii ps,
obmas popmyina ankaHoB. CTpoeHHEe MOJIEKYJIbl METaHaA U APYTUX alKaHOB. M30Mepust aakaHOB.
®uznyeckue CBOWCTBA, aJIKaHbl B MPHUPOJAE. XMMHUUYECKHE CBOICTBA: peaklMM 3aMelleHMs (Ha
IpUMepe TaJOre€HUPOBAHUS AJKAHOB), TOPEHHUE, TEPMUYECKOE pa3I0KEeHHE M HM30Mepu3aLus
ankaHoB. [lomyueHne u MpUMEHEHHE AJIKAHOB, MMPOMBIIUICHHBIE CIIOCOOBI MOTYYEeHUS: KPEKHHT
QIKaHOB, (pakUMOHHAs meperoHka He(pTu. [loHATHE O IMKIIOANKaHAX, UX HOMEHKIATYpa,
CTPOEHHE, CBOKCTBA.

AJKeHBl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE AJIKEHOB. | OMOIOrn4ecKuil psiz.
Homenxknarypa. M3omepust: yriiepoJHON 11enu, M0JI0KEHUsI KpaTHOM CBSI3H, LIUC-, TPAHC-
u30MepHsl. XMMHUECKUE CBOMCTBA: PeaKLMU OKUCIECHNUS (TI0JIHOE OKUCICHUE — FTOPEHUE B
KHCJIOpO/I€, HETIOIHOE — [T0J1 ICHICTBUEM OKUCIUTENEH, HallpuMep, IEpMaHraHaTa Kajus),
PUCOEIUHEHNUS (THAPUPOBAHUE, FAIOTEHUPOBAHNE, THIpaTalus, TUAPOraJlOreHUPOBAHUE),
nonuMmepusauui. [IpaBuno MapkoBaukoBa. [losryueHrne u npuMeHEeHHE AIKEHOB.

AJNKUHBI. DJIEKTPOHHOE WU IPOCTPAHCTBEHHOE CTPOEHHUE aleTwieHa. ['omosnoru wu
n3omepsl. HomeHknatypa ankuHoB. Dusznueckne W XHMMHUYECKHE CBOWCTBAa. Peakuun
npucoeauHeHus u 3amenieHus. [lonyuenne. Ilpumenenue.

AJNKanueHbl: CTPOCHHWE MOJIEKYJ, HW30MEpUs M HOMEHKIATypa, (QU3NYecKue U
XUMUYECKHE CBOMCTBA. [IpUpOnHBIN M CHHTETHMYECKUH Kaydyku, pesuHa. llomydenue u
MPUMEHEHNE aJIKaIUE€HOB.

Apomarnyeckue yriaeBoJopoJbl (apeHsbl). DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
Oensona. Mzomepus u HoMeHkaTypa. dusznueckue U XMMHYECKHe cBoicTBa OeH3ona. ['omonoru
6en3zona. OcoOeHHOCTH XHMHUYECKHX CBOMCTB TOMOJIOTOB O€H30jJa Ha HpUMeEpe TOoJyoJa.
['eHeTnyeckas CBSI3b apOMaTUYECKUX YTIIEBOJIOPOAOB C APYTUMHU KJIACCAMU YIJIEBOIOPOIOB.

ITpupoHble UCTOYHUKM YrieBoJioposoB. Ilpupoansiii ra3. IlonyTHele HedTsAHBIE ra3bl.
Hedte u nHedrenponyktsl. @usnueckue cBoiictBa. Crnocodsl nepepadotku Hedtu. Ileperonka.
KpekuHr tepmudeckuii 1 KaraauTuieckuid. KokcoxuMmndeckoe mponu3BoJICTBO.

I'enernueckas cBS3b MEXKAY KilacCaMHM OPraHUYECKUX COETUHEHUI.

BrinonHenue ynpaxHeHU! 10 U3rOTOBJICHUIO MOZEIIEN MOJIEKYJI, BBIIIOJIHEHUE TECTOB.
PacueTHble 3a1a4H:

1. HaxoxneHnue MosekyIsipHOH (opMyJIbl OpraHMUECKOTo COSMHEHUS 1o Macce (00bemy)
MPOJYKTOB CrOpaHUsI.

2. HaxoaeHue MoJeKyJIsIpHOH (hopMyJIbl BEIIECTBA MO €r0 OTHOCUTENbHON MIIOTHOCTH U
MaccOBOH J0JI€ 3JIEMEHTOB B COCIUHEHUSX.

JleMoHCTpaIMK:

5. B3peIB cMecH BO3yXa ¢ METAHOM.

6. OTHOILIEHHE AJIKaHOB K pacTBOpaM IlepMaHraHata Kajius, Lejioueil, KUCIOT U K OpOoMHOM
BOJIE.

7. Ilonydenue aneTuiieHa KapOUTHBIM CIIOCOOOM.

8. B3aumogeiicTBue alneTuiieHa ¢ pacCTBOPOM IepMaHTaHaTa Kajiusi U OpoMHON BOAOH.

9. 'openue anerusieHa.

10. PaznoxeHnue kaydyka Ipyu Harpe€BaHUU U UCIBITAHUA ITPOJYKTOB HarpEBaHU.

11. BeH3on — kak pacTBOpUTEIb, TOpEeHHE OEH30a.

12. OTtHomeHue GeH301a K pacTBOPY MEpMaHTaHaTa Kausi 1 OpOMHOM BOJIE.

13. Okwucnenue Tomyoa.

JlabopaTopHbIe ONBITHI:




1. M3roToBieHue Moienen yrieBoAOpO0B U UX TaJOT€HONPOU3BOIHBIX.
2. O3nakomiIeHHE ¢ 00pa3amu MpOAYKTOB HedTenepepaboTKu.
IIpakTHyeckas padora:
1. KauecTBeHHOE ompeiesieHue yriiepoia, BOJOPOo/ia ¥ XJIopa B OPraHudeCcKUX BelIecTBax
2. [lonyyeHue 3TUICHA U U3YUYEHHUE €TO CBOWCTB.
KoHTpoJibHasi pagoTa:
1. «IIpenenbHbie YIIeBOIOPOIBIY,
2. «YTIeBoaOpOIBD.

KUCJIOPOACOAEPKAIIUE OPITAHUYECKHUE COEAUHEHUA
Tema 6. Cnuptbl U GPeHOIBI.
OcCHOBHBIE 321241 M3YYEHUS TEMbI

Jlatb mepBOHaYalbHbIE MOHATHS O KHUCIOPOJIOCOAECPKAIIUX BElIECTBAX (CIHUPTHI,
¢denoner). [103HAKOMUTE CO CTPOCHHEM CIHUPTOB, ()EHOJIOB, AaTh MOHATHE O (DYHKIMOHAIBLHOM
rpynmne aroMoB M B3aUMHOM BIIMSIHUU €€ Ha CBOicTBa BemiecTBa. OOBACHUTH CYIIHOCTH U
3HAYEHHUE BOJIOPOJHOW CBS3U. Pa3BUTh MOHATHE HW30MEpPUU: IO3HAKOMHUTH C HW30MEpHUEH
MOJIOKEHUS (DYHKIMOHAIBHON TPYMIIBI M HM30MEPUEH MEXIy OAHOATOMHBIMU CHUPTaMU U
npocteiMu dpupamu. CHopMupoBaTH 3HAHUS O XHMMHUYECKUX CBOWCTBAX CIHUPTOB U (HEHOJIOB,
HAyYUTh 3alHCHIBATh YpPaBHEHUS XUMHUYECKHX peaklIHui (3aMelIeHUus — C METaUIMYeCKUM
HAaTPUEM M XJOPOBOJOPOJIOM, NETHAPATAIUA — MEXK — U BHYTPUMOJICKYJIAPHOMN, OKHCIICHUS U
np.). Hayuuts noka3piBaTh B3aMMHOE BIIMSIHUE aTOMOB B MOJIEKYJIaX CIHMPTOB M (PEHONOB Ha
OCHOBE OJJICKTPOHHBIX TpeacTaBieHui. [IpogomkuTs (HopMHpPOBaHHE MHUPOBO33PEHUCCKHX
3HaHWI: YMEHHE XapaKTepU30BaTh CBOMCTBA U MIPUMEHEHNE U3y4aeMbIX BEILIECTB, HA OCHOBE UX
cocTaBa M CTPOEHUs (JA0Ka3aTeIbCTBO MPUYUHHO-CIIEICTBEHHOW 3aBUCUMOCTH); Pa3bsICHUTH
BIUSHUE KOJIMYECTBEHHBIX W3MEHEHMI (yBENWYEHHE YIJIEBOJAOPOJHOIO paJuKaia, 4YHcia
(yHKIIMOHAJIBHBIX TPYII) HAa KaueCTBEHHbIE (M3MeHeHue cBocTB). Ha ocHoBe skcrnepumeHTa
MO3HAKOMUTh YYAIlIUXCSA C KAUECTBEHHBIMM PEAKLUMUSIMH Ha OJHOATOMHBIE W MHOTOaTOMHBIE
cnupThl U ¢enos. [laTh TpeAcTaBiIeHHE O MPOMBINIIEHHBIX CIOCO0aX IMOJYyYEHUs CIUPTOB,
ONTUMANBHBIX YCIOBUAX HX ocymecTBiaeHus. CQopMynupoBaTh 3HAHUS YYalllUXCS O
ryOUTEeTbHOM BO3JICHCTBMM CIUPTOB Ha OpraHu3M deioBeka. [lo3HaKOMUTH ¢  BompocamMu
OXpaHbl OKPYKAIOIIEH Cpeabl OT MPOMBIIIIEHHBIX OTXOAOB, cojepxkanux ¢eHoin. [IpoaomkuTs
dbopMHUpOBaHHE 3HAHUW O TEHETUYECKOW CBA3M MEXKAY pPa3IMYHBIMH OPTaHUYECKUMU
BelecTBamMH (yriaeBOIOPOAAMU U CTUPTAMU).

Coaep:xkaHue y4eOHOr0o MaTepuaJia

OpHoaTOMHBIE TpenenbHble cnUpPThl. OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHUS MOJEKYII
crupToB, (yHKIMOHaNbHAs Tpynmna. CoctaB U Kiaccuukanus coupToB. MexMoeKysipHas
BOJIOpO/IHAs CBsA3b. Du3nueckue cBoWcTBa cnupTOoB. M30oMepust (MOnOXeHUs TUIPOKCUIBHBIX
TPYIIN, MEXKJIAcCOBas, «YTJIEPOJHOTO CKEJeTa») M HOMEHKJIaTypa. XHMHYECKHE CBOWCTBA
CIUPTOB, 00YCIIOBICHHBIE HAIMYUEM B MOJIEKYJIaX THAPOKCOTPYIIN: 00pa3oBaHHE alKOTOJISTOB,
B3aMMOJICICTBHE  TaJOTEHOBOJAOPOJAMH,  MEXKMOJICKYJISIpHass W BHYTPUMOJIEKYJIsIpHAs
JeTuaparTanus, dTepuuKaIs, OKUCICHUE U IETHIPUPOBAHUE CITUPTOB.

CgoiicTBa MeTaHOJA (ITAHOJA), TOJYyUYCHUE U MMpUMEHEeHHe. DU3HOJIOTHYECKOE JICHCTBUE
CIUPTOB HAa OpraHu3M 4YeloBeKa. AIKOTOJIM3M U ero mnociueacTBus. l[IpodumakTrka
AJKOTOJIU3Ma.

['eneTnueckast CBsSI3b OJHOATOMHBIX MPEAEIIbHBIX CHUPTOB C YTIIEBOJOPOAAMH.

Muoroaromuble  cnupThl. OCOOEHHOCTH  CBOWCTB ~ MHOTOATOMHBIX CITUPTOB.
KauectBenHass peakuuss Ha  MHOTOATOMHBIE  CIHMPTHL.  BaxkHeilmwue  mnpeacTaBUTENd
MHOT'O2TOMHBIX CIIUPTOB - 3TUJIEHIJIUKOJIb, TNInLepuH. CBOKCTBA, IPUMEHEHHE.

@®enonpl. CTpoeHue Mojekynsl (eHona. B3anmmHOe BiHsHHE aTOMOB B MOJIEKYJe Ha
npuMepe MOJIeKysbl ¢eHoma. Pu3nueckue CBOWCTBA W TOJyYCHHE. XHMMHYECKHE CBOMCTBA
deHona kak QyHKIH ero ctpoeHus. KucnoTHeie cBoiicTBa. B3anuMHOe BIUsSHHUE aTOMOB U TPy
aTOMOB B MOJIEKYJIaX OpraHMYeCcKHX BellecTB Ha mpumepe ¢enona. [lomukonaencanus denona ¢




dbopmanbrerugom. KadectBennas peakuust Ha ¢denon. [Ipumenenne denona. Knaccudukarms

¢denonoB. CpaBHEHHE KHUCIOTHBIX CBOWCTB BEIIECTB, COACPKAIIUX THUIPOKCUIBHYIO TPYIIIY:

BOJIbI, OJTHO- U MHOTOATOMHBIX CIIUPTOB, (heHousa. DekTpoduIbHOe 3aMelleHre B 0€H30IbHOM

KoJsbIle. TOKCMYHOCTH PpeHoa 1 ero coequHeHuid. [I[puMeHeHne mpou3BOIHBIX QeHOoMa.
Pemenue pacueTHsIx 3a7a4. BerunciaeHus o TepMOXUMUYECKUM YPaBHEHUSIM.

PacueTHble 3a/1a4M:

Pac4érbl mo XMMUYECKUM ypaBHEHUSIM IIPU YCIIOBUH, YTO OJIHO U3 PEarpyroIINX BEIIeCTB JaHO

B U30BITKE.

JdeMoHcTpanum:

14. B3aumoneiictBue ¢eHosa ¢ OpOMHOM BOJOM U PACTBOPOM THIPOKCH]IA HATPHSI.

JlabopaTopHbIe ONBITHI:

3. PactBopenue rimiiepuHa B BoJIE.

4. BzaumonericTBue raunepuna ¢ ruapokcuaoM Meau (I1) (kauecTBeHHas peakius Ha

MHOTOAQTOMHBIE CITUPTHI).

Tema 7. Anbaeruabl, KeTOHbI, KAPOOHOBbIE KUCJIOTHI.
OcHOBHbIE 32124 U3Y4YEHUS TEMbI

[IponomKUTh 3HAKOMCTBO C KHCJIOPOAOCOACPKAIIMMHU COCAMHEHUSIMU Ha MpUMEpE
aNbJIETH/IOB, KETOHOB U KapOOHOBBIX KHUCIOT. JlaTh MoHATHE O KapOOHWIBHON U ajbJAEeTUAHON
(yHKIHMOHATBHBIX TPYIAX, PACCMOTPETh HX OJJIEKTPOHHOE CTpoeHue; 00 KapOOKCHUIIBbHOM
(bYHKIIMOHATIBLHOU TPYIIIE, pACCMOTPETh ANMEKTPOHHOE cTpoeHue. [loka3zaTh B3aMHOE BIUSHUE
aTOMOB BHYTPH (PYHKIIMOHAIBHON TPYIIbI, a TakKe B3aWUMHOC BIUSHUE (PYHKIHMOHATBHON
Tpynmel ¥ YIIEBOJOPOAHOTO paAukana B Moisekyje. [lo3HaKOMHTh C XHUMHYECKUMU
CBOMCTBAMH aJIbJICTH/IOB, KETOHOB M KAapOOHOBBIX KHUCJIOT, JIaTh MM OOBSCHEHUS HA OCHOBE
ctpoeHus. [1osICHUTH OCOOCHHOCTH PEaKIUii OKUCICHHS U BOCCTAHOBIEHUS B OpPraHHYECKOMN
XUMHUHU, PaccMOTpeTh TeHEeTHYECKYI0 CBSA3h MEXY KHCIOPOIOCOEPKAIUMHA COCTUHCHUSIMU U
yrieBojgopoaamMu. HayduTh cOCTaBIsATH ypaBHEHMS pEaKLMil, XapaKTepHU3YIOLIUX CBOWCTBA
BEIIECTB M WX TEHETHYECKUe CBs3U. [Iponokuth (HOpMHUPOBAHHE MHUPOBO33PEHUYECKUX
MOHATUM; MOKa3aTh MPUYMHHO-CJIEICTBEHHBIE CBSI3U IMPU PACCMOTPEHUU CTPOEHUS, CBOMCTB,
MPUMEHEHHUS JTaHHBIX BEIIECTB; MEPEXO0J] KOJUYECTBEHHBIX W3MEHEHUW B KAaYECTBEHHBIE INPHU
PacCMOTPEHHH TOMOJIOTHYECKOTO psifa albJeru0B U U3MEHEHUU UX (PU3NYECKUX CBOWCTB C
yBenudyeHueM Macc. OxapakTepu3oBaTh HAPOAHOXO3SMCTBEHHOE 3HAYEHHWE BaKHEHIINX
MIpPEICTABUTENECH.

CojaeprxaHue y4eOHOI0 MaTepuaJia

Anpaeruapl. CTpoeHHE MOJIEKYT albJICTHA0B, MOJIEKYIbI opManbaeruaa. OcoOeHHOCTH
CTpoeHUsl KapOOHWUIbHOW rpymnmbl. M3omepus u HoMmeHkiatypa. ®Pusznyeckue CBOMCTBA
anpIeruioB. XUMHUYECKHE CBOWCTBA AallbJETU]IOB, OOYCIIOBJICHHBIE HATUYMEM B MOJEKYIe
KapOOHWJIBHON TPYIIBI — TUAPUPOBAHNE, OKUCIIEHUE aMMHUAaYHBIMH PacTBOpaMHU OKCHJIa cepedpa
(I u ruapokcuma memu (I). dopmanbaerna ¥ aneTaabJCTHA: MOJYyYCHHE W TPUMEHCHUE.
KauectBennsie peaknmm Ha anbierunabl. [loBTOpeHHE peakiuu TMOJMHKOHACHCAIMU (eHoma ¢
dbopManbaeTHAOM.

ALIETOH — TpeacTaBUTENh KeTOHOB. OCOOCHHOCTH CTPOCHHS M XHMHYECKHX CBOWCTB
KeToHOB. [Ipumenenue.

OAHOOCHOBHBIE MpeniedabHble KapOOHOBbIE KUCIOTHL. CTpOeHHE MOJIEKYJ KapOOHOBBIX
KUCTIOT U KapOOKcwiIbHOW rpymnmbl. Krnaccudukanus ¥ HOMEHKIATypa KapOOHOBBIX KHCIIOT.
®dusndeckue CBOMCTBA KapOOHOBBIX KHCIOT M MX 3aBUCHMOCTH OT CTpOeHHsS Mosiekyn. Oomue
CBOMCTBa HEOPraHUYECKUX U OPraHUYECKHX KHUCIOT. BiausHue yrieBogopoJHOro pajaukana Ha
cuity KapOoHOBOW KuCIOTHI.  Peaknust stepudukanuu, yciaoBus ee nposeaeHus. [lomyuenue
KapOOHOBBIX KHCIOT M TpuMeHeHue. KpaTkue cBeleHUs O HeNpeaeIbHbIX KapOOHOBBIX
KHcToTax. ['eHeTnueckas CBsI3b KapOOHOBBIX KHCIOT C JPYIMMH KJIaccaMd OpPraHMYeCcKHX
coenuHeHnil. KapOOHOBBIE KHCIOTHI B pUpoie. bruonorudeckast poiib KapOOHOBBIX KHUCIIOT.
PacuyerHble 3a1a4Mu:




Omnpenenenne MaccoBOM MIIM OOBEMHOM TOJTM BBIXO/1a MPOAYKTA PEAKIIUH OT TEOPETUUECKH
BO3MOXKHOTO.

JdeMoHcTpanum:

15. B3aumoneiicTBie anbierujia ¢ aMMHauYHbIM pacTBOpoM okcuja cepedpa (I) u runpoxcuaa
memu (11).

16. PacTBOopeHuUeE B alleTOHE pa3IMUHbIX OPrAaHUYECKUX BEILLECTB.

JlabopaTopHbIe padoThbI:

5. [Momy4uenue 3TaHas OKHCICHUEM 3TaHOJIA.

6.0OxucaeHue MeTaHams (3TaHajsl) aMMUAYHBIM PacTBOpPOoM okcua cepedpa (I).

7. Okucnenne metanais (3tananis) rugpokcugom menu (I1).

IIpakTHyeckas padora:

3.Pemenne skCrepuMEHTANBHBIX 3a/1ad Ha Paclio3HABAaHUE OPTaHUYECKUX BEIIECTB.

Tema 8. Caoxubie 3UpPHI U KUPHI. YTJIEBOABI.
OcCHOBHBIE 3212491 M3YYEHUS TEMbI

JlaTh TIOHATHE O CTPOCHWHU, CBOMCTBAX M NMPHUMEHEHHUU CIOXKHBIX 3¢dupoB. Ha mpumepe
peakuu dTepuuKaiy pa3BUTh 3HAHHS yYalUXCsS O 3aKOHOMEPHOCTAX XUMUYECKUX PEaKIIHid,
YCIIOBUSIX CMEIIEHUS XHMUYECKOro paBHOBecus. JlaTh MOHATHE O >KMpaxX Kak OMOJIOrMYEcKU
BaXXHBIX CIIOKHBIX d(pupax. [I03HaKOMUTE ¢ IPEBpAIICHUSIMH KUPOB MMUILU B OpraHU3MeE, POJIbIO
KHUPOB B muTaHUH. O3HAKOMHUTH YYaIIUXCS CO CIOCO0aMM TEepepabOTKH KUPOB B TEXHUKE
(ruaponu3, TUAPUPOBAHKE), YCIOBUSMU HMX OCYIIECTBJICHUS, 3HAUEHHWEM JIAHHBIX IPOIIECCOB.
PaccMoTpeTs 3aMeHy MMILEBOTO ChIpbsl HENUIIEBBIM. /laTh MOHATHE O CUHTETUUYECKUX MOIOIINX
CpeICcTBaxX, MOKa3aTh pasnuuue B cBoicTBax Mbuia U CMC. PackpeiTh mpoOiemy 3aliuThl
npupobl ot 3arpasHeHuss CMC. HayuuTs NpyUMeHsTh 3HaHUS O 3aKOHOMEPHOCTSAX XMMHUYECKUX
peakiuii Tpu ONpeAeNCHUU YCIOBHM MPOBENEHUS pEeaKIUu STePUPHUKAIUU U TUAPOIIN3A
CJIOKHBIX 3(pUPOB, )KUPOB, OOBACHUTH MPOMBIIIIIEHHBIE CIIOCOOBI IEPEPAOOTKU KHUPOB.

[lo3HakoMuUTh  yyamuxcss C  BQOKHEWIIMMHM  TNPEACTAaBUTEISIMU  YIJIEBOJOB:
MOHOcCaxapuaaMu(TI0K03a, MEHTO3bl), JUcaxapujaMu (caxaposa), MmoJiucaxapuaaMu(Kpaxmal,
LEJUTI0JI03a), UX CTPOEHUEM, CBOWCTBaMM, IPEBPALCHUSIMU B MPOLECCEe KU3HEAEATEIbHOCTH
Oopranu3MoB. JlaThb MOHSATHE O pa3’IMUYHBIX M30MEPHBIX (POpMax MOJEKYJI MOHOCAXapUIOB —
JTUHEHHON M IUKINYecKo. Pacmmpurth mpeacTtaBieHue 0 MPUPOIHBIX MOJNMMepax (Kpaxman U
LEJUII0I03a), WX CTPOEHMM MOJEKyJl (JIMHEWHOM U pa3BeTBIeHHOM). [lo3HakoMuth ¢
TEXHUYECKUM INPUMEHEHHEM IOJIMCAXApPUI0B — MPOMBILIUIEHHOM IOJYyYE€HUU HCKYCCTBEHHOIO
BOJIOKHa(areTaTHoro). HayunTs gaBaTh CpaBHUTENbHYIO XapaKTEPUCTUKY YIIEBOJIOB 110 COCTABY
(kpaxmal M 1EeJUII0NI03a), CTPOCHUIO0, CBOMCTBAM, YKa3blBaTh MPUYHHY CXOACTBA M OTJIMYUS,
3alMChIBaTh YPABHEHMSI XMMMUYECKUX peakluid, OOBACHATh €IWHCTBO HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB.

CojepxxaHue y4e0HOI0 MaTepuaJia.

Craoxuble >¢upbl. CTpoeHue cloxHbBIX 3¢upoB. CBoiicTBa, MOIydeHUE, TPUMEHEHHE.
W3omepust crnoxHbIX 3(upoB (YIJIEpoIHOTO CKeJdeTa M MexkiaccoBas). HomeHkiatypa
CIIOKHBIX 3QupoB. OOpaTUMOCTh peakuuu 3Tepudukanuu. ['UaAponan3 CIoXHBIX 3(UPOB.
PaBHOBecue peakuuu sTepudUKavy — ruapoIn3a, GakTopsl, BIUSIONINE HA HETO.

Kupst. Kupsl — ciioxHbIe 23QHUPHI MIMIEpUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOCHUE
MoJiekyn skupoB. Knmaccuduxanuss m HoMmeHkiIaTypa *UpoB. OMbUIEHHE KHPOB, MOJTyueHUE
MbuIa. ['mapupoBanue kuakux kupoB. Maprapud. Xupsl B mpupone. IIpumenenue.
buonoruueckas GpyHKUIUS KUPOB.

Moromme cpeactBa. [loustue mbuia 1 CMC, 0o0BsICHEHHE MX MOIOIIUX CBOWCTB (B
cpaBHenun). [IpaBuna 6e30macHOro 0OpaIIeHus o CpeICTBAMH OBITOBOM XUMHUH.

Momno-, nu-, noimucaxapunsl. IIpeacraBurenu kaxaou rpymmsl. buosornueckas poib
yTaeBo10B. VX 3HaueHue B )KU3HU YeJIOBEKa U O0IIeCTBa.

Monocaxapuabl. 'moko3a. Ctpoenue Moisekynsl. OnTudeckasl (3epKajibHasi) U30MEpHsL.
®usznueckue M XUMHYECKHE CBOWCTBA IUIIOKO3bl. PaBHOBecHMe B pacTBOpE INIFOKO3BI.




3aBUCUMOCTh XMMHUYECKHUX CBOMCTB TIJIFOKO3bl OT CTPOCHHUSI MOJIEKYJbl. B3anmoneiictBrue
THJIPOKCUIOM MEIM TIPU KOMHATHOW TEMIepaType W MPHU HarpeBaHWUHU, STEPUPHUKAINS, PEaKIH
«cepeOpsHOTO 3epKajia», TUApPUpOBaHHME. Peakiuu OpoXKEHUs TIIOKO3bl: CIUPTOBOIO U
MoJsiouHOKHUcIoro. ['roko3a B npupoze. buonoruueckast posib rt0k03bl. [I[puMeHeHne riiroKo3bl
Ha OCHOBE €€ CBOMCTB. DpyKTO3a Kak HM30Mep IIIOKO3bl. CpaBHEHHE CTPOCHUE MOJICKYJ H
XUMHUYECKHUX CBOMCTB TIIOKO3BI M PpYyKTO3bl. DpyKTO3a U ee Orosorudeckas poiib. [Ipumenenue
TJTFOKO3BI U (DPYKTO3HI.

Hucaxapunpl.  Caxapoza. Crpoenme  aucaxapuzioB. BoccranaBiuBamooimue U
HEBOCCTaHaBNMBaroNIMe aucaxapunabl. Caxaposa, JaKTo3a, MalbT03a, HX CTPOCHHE U
Oouosiornueckass ponb. ['maponus aucaxapuioB. [IpombllsieHHOE MOTYyYEHHUE Caxapo3bl W3
MIPUPOTHOTO CBIPhs. [IpuMeHeHne qucaxapuios.

Honucaxapuapl. Kpaxman u memiosioza — MPEACTABUTENN MNPUPOJHBIX MOJIUMEPOB.
CpaBHHUTENIBHAS XapaKTepuCTHKa. Peakumsi monukoHaeHcanuu. DU3NYecKMe W XUMHUYECKHE
cBoMcTBa monucaxapunoB. ['maponus monucaxapunoB. KadecTBeHHass peakiusi Ha Kpaxmall.
HaxosxaeHnue moiucaxapuioB B mpupoje, ux ouosiorumdeckas poib. [Ipumenenue. [lonsarue o0
I/ICKyCCTBeHHBIX BOJIOKHAaX. BSaI/IMOZIGfICTBI/IC T CJIJIKOJI03BI C HCOpFaHI/I‘-IeCKI/IMI/I nu Kap60HOBI)IMI/I
KHCJIOTaMHU. AIIETaTHOE BOJIOKHO.

JlabopaTopHbIE ONBITHI:
8. PacTtBOpMMOCTH JKHpOB, JOKa3aTEIbCTBO WX HEMPEACIBLHOTO XapaKTepa, OMBLUICHUE
JKUPOB.
9. Cpasuenue coiicTB Mbuia 1 CMC.
10. 3nakomcTBO ¢ 0OpasliaMu MOIOUIMX cpeAcTB. M3yueHue ux cocTaBa U MHCTPYKILHUU IO
MIPUMCHCHUIO.
11. B3aumoneiicTBue TI0K03bI O THApokcuaoM Menu (I1) mpu oObIYHBIX YCIOBHSIX U TIPU
HarpeBaHUU.
12. BsaumopeicTBHE IITIOKO3bI C aMMHUAYHBIM pacTBOpoM okcua cepedpa (I).
13. B3ammojeiicTBrE caxapo3bl C THAPOKCHIOM KaJTBITHSI.
14. BzaumopeiicTBue kpaxmaia ¢ HoaoMm.
15. T'upponus kpaxmadna.
16. OznakommeHue ¢ oOpa3iaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH.
IIpakTHyeckas padora:
3. Tlomyuenue u cBOMCTBA KApOOHOBBIX KHCIOT.
4. PerieHue dKCIIEpUMEHTAIBHBIX 33/1a9 Ha MOy YEeHHUE U PACIIO3HABAHUE OPTAHUISCKUX
BCIIECTB.
5. PenieHne sKkCrieprMMEHTATBHBIX 3134 Ha IMOJTYYCHHUE U PAaCIiO3HABAHUE OPTaHUICCKUX
BEIIIECTB.
KontpoJbHasi padora:
3. «CrnupTtsl U (HEeHOIBI», KAJBACTUABI U KETOHBD, «KapOOHOBBIE KHCIOTHIY.

A30TCOAEPKAINME OPITAHMYECKHUE COEIUHEHUA

Tema 9. AMMHBI 1 AMHHOKUCJIOTHI. beaku.

OcHoOBHbBIC 32124¥ U3VYCHUS TeMbl

[To3HaKOMUTH y4amMxcss € HOBBIMM KJacCaMd OpPraHMYECKUX BEIIECTB: aMHUHAMHU,
aMUHOKHCIIOTaMU. JlaThb MOHATHE O CTPOCHUM JAHHBIX BEIIECTB HAa OCHOBE JJIEKTPOHHBIX
npeacraBieHuil. [lokazark, 4TO aMHHBI SBISIOTCA NMPOM3BOAHBIMU amMmuaka. llosHakomur c
XUMHUYECKUMH CBOMCTBAMM, HAYUYUTh COCTABIIATh YPABHEHUS XUMUUYECKUX PEaKIUil, CPAaBHUBATH
CBOWCTBA aMHHOB C AaMMHAKOM, AMMHOKHUCIOT C KapOOHOBBIMM KHCIOTAMH U aMHHaMH,
OOBSICHATh TPUYMHY CXOJACTBA M OTIMYUSA. BBeCcTH HOBBIE MOHATHS OO0 OpPraHUYECKHX
OCHOBAaHMAX M OOBACHUTb UX CTPOCHHE U CBOWCTBA HA OCHOBE IPOTOJIUTHYECKUX
IpeICTaBICHUH, OCOOCHHOCTAX aM(pOTEPHOCTH OpraHUuYecKuX coeauHeHni. Ha mnpumepe
IpeJeNbHbIX apOMaTHYECKUX aMMHOB (QHWJIMHA) TI0KA3aTh CMELICHUE AJIEKTPOHHOM IIOTHOCTH




B Mojekyne. B3aummHoe BiusHHe aroMoB. CmocoOCTBOBaTh JAJBHEHIIEMY pPa3BUTHIO
IIPEJICTAaBICHUM O HEHCUYEPIAEMOM MHOIOOOpa3sMM OPraHMYECKUX BELIECTB, 3aBUCHUMOCTH HX
CBOICTB OT CTpOEHUS, CO3/1aHre HOBBIX BemiecTB. [loka3arh OolblIoe MpaKTUYECKOE 3HAUCHUE
aMUHOB (aHMJIMHA), AaMUHOKUCIOT. [l03HAaKOMUTH € COCTaBOM, CTPOEHHEM, CBOIICTBAaMH U
ouosornueckuMu  QyHKIUAMH OenkoB. IlokazaTh, 4TO OCNKHM SBISIIOTCSA BBICHICH (OpMOU
OpraHu3allii BCETO YXHUBOTO, YTO PA3BUTHE BEIIECTB B MPUPOJE HIET OT HPOCTHIX (opM a0
Oosnee cnoxkHbIX. [103HAKOMUTH ydaluxcsi ¢ OCOOGHHOCTSAMM CTPOEHHUS OENKOBBIX MOJIEKYJI
(uetblpe ypoBHS opranusauuu) llokasaTe. YTO mEpBHYHAsE CTPYKTypa MOJIEKYJbI Oeika
(monumenTtuaHas UENb) COCTOMT M3 OCTAaTKOB A-aMHUHOKHCIOT, & MHOTOOOpa3sue XMMHYECKHX
CBOWCTB M (YyHKIMH OEIKOB OO0BACHSAETCS oOpa3oBaHHEM OoJyiee CIOXKHOH BTOPUYHON U
TpeTuyHOM cTpyKTyp. Pacckazath 00 ycrexax B M3y4eHHM U cUHTe3e OenkoB. [laTh mousTHE O
(dapMaKoIOTHYECKOM XMMHHM, TIO3HAKOMHTb C HEKOTOPBIMH IIpenapatamMu  (acIupHH,
MapaneToMos, aMOKCULWUINH, HHTepGEpOH, AaKTUBUPOBAHHBIM yroib) W MpaBUIAMH HX
HCIIOJIb30BaHU.

Coaep:xaHue y4e0HOro MaTepuaJa

Awmmunbl. Onpenenenne aMuHoB. Ctpoenne Monekyn. Amunorpymnmna. Knaccudukanus,
M30MEpUs U HOMEHKIJIaTypa aMUHOB. OU3NYECKUE U XUMHUYECKHE CBOMCTBA. ANu(aTHIeCcKue
amuHbl. AHWIMH. CTpoeHue MOJIEKyJIbl aHUIMHA. B3auMHOe BiIMsHHE aTOMOB B MOJIEKYJIE Ha
puMepe MoJeKyibl anuinnHa. CoiicTBa aHwIMHA. [lodyyeHrne aMUHOB: aJKWJIMPOBaHUE
aMMHaKa, BOCCTaHOBJIEHUE HUTPOCOEAUHEHUH (peakuust 3uHuHa). [IpumeHenre aMuHoB.

AmuHOKHCHOTEI. CoOCTaB M CTPOGHHE MOJEKYJd aMHHOKuCIOT. M3omepus wu
HOMEHKJaTtypa. ®Pusnueckue CBOWCTBA. J{BOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHUCIIOT M €€ MPUYMHBI (AMUHOKHCIOTHI Kak amM(pOTepHble OpPraHUYECKHE COCAMHEHMS).
XUMHYECKUE CBOICTBA AMHUHOKHUCIOT — B3aUMOJCIHCTBHE C OCHOBAaHUSMHU, CUJIbHBIMU
KHACJIOTaMH, MeTalllaMM W HMX OKCHUJAaMM, CIUpTaMH ¢ OOpa30BaHUEM CIOXXHBIX 3(HpOB.
OO6pa3oBaHre BHYTPUMOJEKYJISIPHBIX COJieH (OUTONIIpHOTO MOHA). Peakius MoIuKOHIEHCAITUN
aMMHOKUCIOT. CHHTeTHYeCKHe BOJIOKHA (KampoH, SHAHT U Jp.). buomorunyeckas poib
amMuHOKHUCIOT.  [Ipumenenue. I'eHeTHueckas CBA3b AMUHOKHUCIOT C JIPYTUMH KJlaccaMH
OpPraHMYECKUX COECIMHEHUMN.

benku — npupoansie noaumepsl. CoctaB u ctpoenue. [lentuanas rpynmna aToMoB 1
nenTuaHas cBs3b. [lentuasl. IlepBuyHas, BTopuyHasi, TpETHYHAS CTPYKTYPbI OEIKOB.
UYerBepTuuHast CTpyKTypa O€JIKOB Kak arperanus OeJIKOBbIX U HEOEIKOBBIX MOJIEKYII.
Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA — TOPEHME, JEHATYPALMsl, THAPOJIN3, KAUECTBEHHbBIE
peakiuu. [IpeBpaienue 6eIKOB B opraHu3me, OMoorndeckrue GyHKIuu 0eIKoB. 3HAaUCHHE
6enkoB. ['mobanbHas mpobieMa OeIKOBOTO roJI0JaHMsI U IYTH €€ pelIeHus. Y CrexXu B U3yYeHUn
U CHUHTE3€ OEJIKOB.

JlexapcTBEHHBIE NIpenapaThl, UX MPUMEPHI (aCIUPHH, IAPALETOMOJ, AMOKCULIMIIINH,
UHTEp(PEpPOH, aKTUBUPOBAHHBIN YTOJIb), TOKA3aHUs, IPOTHUBONOKA3aHUsI, TOOOYHbIE IEHCTBUS.
JleMoHCcTpanum:

17. Oxpacka TKaHU aHWJIMHOBBIM KpacHUTEJEM.
18. JlokazaTtenbcTBa HAMYUS (PYHKITMOHATHHBIX TPYII B PACTBOPAX AMHUHOKHCIIOT.
PacuerHble 3a1a4m:
Pemenne KOMOMHUPOBAHHBIX 3a/1a4.
JlabopaTopHBbIE ONBITHI:
17. LiBeTHbIe peakiuy 0eKOB (OMypeToBasi U KCAHTOIIPOTEHHOBAs PEaKIINHN).
18. 3nakoMCTBO ¢ 00pa3aMu JIEKApCTBEHHBIX MPENapaToB JOMAIIHEH MEIUIIMHCKOMN alTeuKH.

BBICOKOMOVJIEKYJISIPHBIE COEJWMHEHUSA
Tema 10. CuHTEeTHYECKHE ITOJIMMEPBI.
OcCHOBHbBIE 321241 H3YYEHHH TeMbI
I[aTB ydqamumcesa TIOHATHEC O CHHTCTUUYCCKUX BBICOKOMOJICKYJIAPHBIX BCHICCTBAX U
HOJMMEPHBIX MaTepHajax Ha MX OCHOBE (IUIACTMACCHI, CHHTETHYECKHE BOJIOKHA M KaydyKn).




[To3HakOMUTH CO CTPOEHUEM, CBOMCTBAMH M MPUMEHEHHEM JAHHBIX coequHeHuil J[aTh moHsTHE
MOJIMMEPa, MAaKpOMOJIEKYJIbl, CTPYKTYPHOTO 3BEHAa MAaKPOMOJIEKYJIbL, PA3IMYHBIX CTPYKTYP
MOJIMMEPOB (JIMHEHHOM, Pa3BETBICHHON MPOCTpaHCTBEHHOM). OXapakTepr30BaTh PEaKIMU CHHTE3a
BBICOKOMOJICKYJISIPHBIX ~ COCIMHEHUI - TIOJMUMEpU3allMd M TMOJMUKOHJCHCALIMK, YCJIOBUU UX
OCYIIIECTBIICHHSI. YTIYyOUTh TEOPETHUYECKHE- 3HAUCHHS YYaIllMXCsl BBEJICHHEM TIOHSATHIA: MOHOMED,
CTENEHb MOTMMEPH3AIN CPEIHSS MOJICKYJISIpHAs Macca MOJMMEPOB, KPUCTALTHYECKOe U aMmopdHoe
CTPOEHHE TIOJIMMEPOB, CTEPEOPETYJISIPHOE CTpOoeHHE.  PaccMOTperh CBOMCTBA TMOJMMEPHBIX
MaTepuasioB (TJIACTMACC, BOJIOKOH, KAy4yKOB), ICXOJISl U3 MX CTPOCHHUS, OXapaKTePH30BaTh 00IACTH
MPUMEHEHHsSI B 3aBUCUMOCTH OT CBOKMCTB TOJMMEPOB. 3aKpENUTh NPAKTUYCCKAE HABBIKK TI0
OTPENICTICHUIO0 TUIACTMACC M BOJIOKOH. [I03HAKOMUTH ydYaluxcsi ¢ OCHOBHBIMH HaIpPaBICHUSMHU
HAYYHO-TEXHUYECKOTO TMporpecca B 00JacCTH  BBICOKOMOJICKYJISIPHBIX COCIMHEHHA: CO3/IaHHe
MOJIMMEPOB € 3apaHee 3aJaHHbIMU CBOWCTBAMH, PA3BUTHE MPOM3BOJCTBA KOMIIO3UIIMOHHBIX
MaTepHUasioB U JIp.
Coaep:kaHye Y4e0OHOIro MaTepuaJja
[loHsiTHE O CHHTETHYECKHUX BBICOKOMOJIEKYJSIPHBIX coenuHeHusx. [lomumepsl,
MoJIydyaeMble B peakiuax nojduMepusanuu. CTpoeHuE MOJEKYJ, CTPYKTypa TIOJHUMEpPOB —
JUHEHAasl, pa3BeTBIEHHAs, NpPOCTpaHCTBeHHas. (CTepeoHEeperyisipHOe U CTEepPeoperyispHoe
cTpoeHue TmoauMepoB. [lomudaTuiaeH HHU3KOrO MW BBICOKOTO AaBieHus. [lomumpormiieH.
[TonmuBununxnopua.  TepmomnactuuHocTh.  [lomumepsl,  moilydaeMble B peaKIMsIX
MOJIMMEPU3AIMU U TIOJIMKOHIeHcauu. [lomyueHne ucKkyCCTBEHHBIX MOJMMEPOB KaK MPOIYKTOB
XUMHUYECKOH MOAU(PHUKAIIMK IPUPOTHOTO MTOJTMMEPHOTO ChIPbSI.
®enondopmanbaeTuIHbIE CMOJBL. TepMOPEaKTUBHOCTD.
Cunrerndeckue kayuyku. CTpoeHHe, CBOICTBa, MMOJIyYeHHUE U TPUMEHEHUE.
Cunrernueckue BosiokHa. Kanpown. JIaBcaH.
JlabopaTopHble _ ONbITHI:
19. 3HaKOMCTBO ¢ 00Opa3amMu ImiacTMace.
20. U3yuyeHne CBONCTB CHHTETUYECKUX BOJOKOH.
IIpakTHyeckas padora:
6. Pacno3HaBaHue miacTMacc U BOJOKOH.
KounrpojanbHas patora Ne 4:
«Kucnopoaconepxaunme u a30TCoAepKauue OpraHUuYeCcKUe COCJUHEHU ).
IToBTOpEHHUE, 00001IIEHNE, CHCTEMATH3AIMS 3 HAHMM.
OcCHOBHBI€ 321a4YH ITPY H3VYEHHH TeMbI
O6001mHNTh, 3aKPENUTh U YIIyOUTh 3HAHUS YYalIUXCS O COBPEMEHHOW TEOPUH CTPOCHUS
OpPTaHMYECKUX BEIECTB, BKIIOYAIONIEH B Ce0s TEOpUI0 XHMHUYECKOTO cTpoeHus A.M.
ByTtiepoBa, CTEPEOXHUMHUYECKYIO TEOPUIO U JIJIEKTPOHHYIO Teoputo. Ha ocHOBe MOOKEHUH U
MOHSITHI TeOprur 000OIIUTE 3HAHUS O BAKHEHIIINX KIIacCaX OPraHMYeCKHUX BEIIECTB, UX COCTaBE,
CTPOCHHH, CBOMCTBAX, MPUMEHEHUHU. 3aKPENuTh 3HAHUS O NPUIMHHO-CIEACTBEHHON CBS3U
CTPOGHHUSI — CBOWCTB — T[PUMEHEHHUS, TEHETHYECKUX B3aMMOCBA3SX, BaXKHEUIINX
MPOMBINIUICHHBIX OpPTraHWYeCKUX CcuHTe3aX. [loka3aTh 3HAYeHHWE OPraHUYECKOW XHMHH B
CO3aHMM  COBPEMEHHOW  Hay4YHOH  KapTUHBI  MHUpa, (HOPMUPOBAHHH  JUAIEKTHKO-
MaTEePUATMCTHYECKOTO MUPOBO33PEHUS, POJIM JAHHON HAYKH B Pa3BUTHUU HAPOIHOTO XO3SIMCTBA
CTpaHbl, yCKOPEHHSI HAyYHO-TEXHHUUECKOTO Mporpecca.
Coaep:kaHue Y4eOHOIro MaTrepuajia
O060061eHune, cucTeMaTu3alus U KOppeKIus 3HaHUH, YMEHUH U HaBBIKOB IO KYPCY
OPraHUYeCKON XUMHH.
Opranunueckast XMMHsl, YETIOBEK U MPUPO/JIA.




