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INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca mo xumuu st 10 kimacca paspaborana Ha ocHope @I'OC BTOpOro MOKOJICHHS, TPUMEPHOU MPOTPaAMMBI
OCHOBHOTO 0011ero 0Opa3zoBaHus 1Mo xumun (06a30BbI ypoBeHb) U aBTOpckoi mporpammbl O.C. T'abpuensina (I'abpuensa O.C. mporpamMma Kypca
xumun s 10-11 kmaccoB ob6mieoOpa3oBarenbHbIX yupexaenuin M: [Ipoda,2013r). denepansHoro nepeuyns yueOnukoB (IIpuka3z Ne 632 or
22.11.2019 MunucrepctBa npocsemienust Poccuiickoit denepanun);

- [Tonoxenust o paboueit nporpamme MBOY «Xapammbupckas COILy;
- Yuebnoro miana MbOY «Xapammb6upckas COLL» na 2024-2025 y4eOHBbIN TO;
- l'omoBoro kanengapuoro rpadguka MbOVY «Xapammbupckas COLL» na 2043-2025 yueOHblit T,

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe. XUMUS BXOAUT B IPEIMETHYIO 00JIaCTh «ecTecTBeHHOHay4YHas». [Iporpamma paccunrana Ha
68 vaca (2 yaca B Hegenmo). Mcxonas u3 rogoBoro kaneHaapuoro rpadpuka MBOY «Xpammbupckas COIL » Ha 2024-2025 y4eOHBII ro1 pacCUuTaH Ha
34 y4eOHbIX Hefelb, CIIEJ0BATENIbHO, TOA0BOM KOJINYECTBO YaCOB OYAET COCTaBIIATh 68 4acoB.

[IporpamMma 6a3zoBoro kypca xumuu 10 kiacca oTpa)xxaeT COBPEMEHHbIE TEHACHLIMU B IIKOJIBHOM XMMHUYECKOM OOpa30BaHUU, CBS3AHHBIE C
pepopMHUPOBaHUEM CPETHEH LIKOJIBI.
[Iporpamma

® II03BOJISIET COXPAHUTh JOCTATOYHO LIEJTOCTHBIN U CUCTEMHBIN KypC XUMHH;

e BKJIIOYAET MaTepuall, CBA3aHHBIN C IOBCEJHEBHON KU3HBIO YEIIOBEKA;

® [OJHOCTBHIO COOTBETCTBYET CTAHIAPTY XMMHUYECKOTO 00pa30BaHUs CpeIHEH MIKOJIbI 6a30BOr0 YPOBHSI.

ITepBas unes Kypca - 3T0 BHYTpUIPEAMETHAs MHTErpaus y4eOHOM JUCIUTUIMHBL «XUMUS».

Bropast unes xypca - MexnpeaMeTHas €CTeCTBEHHOHAay4Has WHTErpanus, MO3BOJSIONIas Ha XMMHUYECKOH 0a3e OObeOUHHUTH 3HAHMS (PU3MKH,
Ouosioruu, reorpaduu, SKOJIOTHH B €AMHOE MOHUMaHKUE €CTECTBEHHOT'O MHpa, T.€. CHOPMHPOBATH €CTECTBEHHOHAYUYHYIO KapTUHY MHpa.

Tperbs naes kypca - MHTErpanys XUMAYECKUX 3HAHUM ¢ TYMaHUTAPHBIMU JUCHUIIMHAMU: HCTOPHUEN, INTEPATypO, MUPOBOM Xy10KECTBEHHON
KynbTypoi. TeopeTnyeckyro OCHOBY OpraHM4eCKON XMMHH COCTABIISIET TEOPHs CTPOCHHUS B €€ KIACCHYECKOM IMOHMMAHUU - 3aBUCHUMOCTU CBOMCTB
BELIECTB OT UX XMMHUYECKOIO CTPOEHHUs, T.€. OT PACIOJIOKEHUS aTOMOB B MOJIEKYyJaX OpPraHMYECKUX COETUHEHHI COrjlacHO BaJleHTHOCTH. B
COJZIep’KaHUU Kypca CJlielaH aKLEHT Ha MPAaKTUYECKYI 3HAaYMMOCTh yueOHOro marepuaina. [1o3Tomy u3ydeHHe MpeACcCTaBUTENEN KaxIOro Kiacca
OpPraHMYECKHUX COEIMHEHUN HAaYyMHAeTCs C MPAKTUYECKOW MOCBUIKM - C HX IMOJIydeHus. XHMMHMUYECKHE CBOWCTBAa paccMaTpUBAIOTCS CYryoo
[IparMaTU4eCcKy - Ha NPEIMET UX NPAaKTHUUECKOTO NMpPUMEHEHHUs. B OCHOBY KOHCTpyHMpOBaHMS Kypca IOJIOKEHA UIEs O MPUPOJHBIX MCTOYHHMKAX
OpPraHMYECKUX COSAMHEHUN U X B3aHMMOIIPEBPALICHUSX, T.€. UAEH FeHETUYECKOM CBSI3U MEX]y KJIacCaMU OPTaHUYECKUX COETUHEHUH.

N3yuyenune xumum Ha 6230BOM YPOBHe cpe/iHero (I0JHOro) o0umero o0pa3oBaHusi HANPABJIEHO HA JOCTHKEHHUE CJIeAYIOLIUX LeJieii:



1. ocBoeHME 3HAHUN O XUMHUYECKON COCTABJISIONICH €CTECTBEHHOHAYYHON KapTUHBI MHpPA, BAXHEHITUX XUMHUYECKUX MOHITHSIX, 3aKOHAX H
TEOPHUSIX;

2. OBJIAJICHHE YMEHUSMHU IMPUMEHSATH MOJYUCHHBIC 3HAHUS JIJI1 OOBSCHEHUS Pa3HOOOPA3HBIX XUMUUYECKHUX SIBJICHUN M CBOMCTB BEIIECTB, OLICHKU
pOJII/I XUMHUHU B paSBI/ITI/II/I COBpeMCHHBIX TGXHOJ’IOI‘I/Iﬁ 158 HOHy‘-IeHI/II/I HOBBIX MaTepI/IaHOB;

3. pa3BHUTHE IMO3HABATEIBHBIX WHTEPECOB M HWHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B TPOIECCE CAMOCTOSTEIBHOTO MPHOOPETCHHS XHMHYECKHX
3HaHI/If/'I C UCIIOJIB30BAHUEM pa3n1/1qHHx UCTOYHHUKOB I/IH(i)OpMaLII/II/I, B TOM HHUCJIC KOMHBIOTepHBIX;

4, BocnuTaHHE YOCKJICHHOCTH B TO3UTHBHON pOJIM XUMHUU B JKU3HU COBPEMEHHOIO OOIECTBa, HEOOXOAMMOCTH XHUMHUYECKH TPaMOTHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U OKPY>KAIOIIEH Cpe/IE;

5. TpUMEHEHHWe IMOJTYyYEHHBIX 3HAHWW M YMEHHH i1 0€30MacHOr0 MCIOJb30BaHHUS BEIIECTB M MAaTEPUAIOB B OBITY, CETbCKOM XO3SIMCTBE W Ha
MIPOM3BOJICTBE, PEIICHUS MPAKTUYECKHUX 3a7a4 B IMOBCEIHEBHON KU3HH, IPEIYIPEIKICHUS SBJICHHUH, HAHOCSIIUX BpPEJ 3JJ0POBBIO YEIOBEKA U
OKpY>Karollen cpenie.

I/Isyqelme npeamMeTra «XXuMush» ClIOCOﬁCTByeT PeIICHUI0 CJCAYIOIIUX 3a0aY:

* Bocnuranue yOexIEHHOCTH B TMO3WTHBHOM pPOJNM XHMHUHM B JKU3HU COBPEMEHHOTO OOIIECTBA, HEOOXOTMMOCTH XMMHYECKH T'PAMOTHOTO
OTHOUICHUS K CBOEMY 37I0POBBIO U OKpYKaroIeil cpese

* ITloaroroBka kK CO3HAaTEIBHOMY BHIOOPY MPO(ECCHU B COOTBETCTBUH C TMYHBIMU CIIOCOOHOCTSIMU U TIOTPEOHOCTSIMHU OOIIIECTBA.

*  DopMHPOBaHHMIO YMEHHUS OOpaIiaThCcs ¢ XMMUYECKUMH BELIECTBAMH, MPOCTEHIIMMHU NpubOopamu, o0OpyHOBaHMEM, COOJNIONATh MpaBHiIa
TEXHUKU 0€30MaCHOCTH, PUKCHPOBATH PE3YJIbTATHI OIBITOB, JeNIaTh 00OOIICHHS.

[Iporpamma mpenycmarpuBaeT (HOpPMHUPOBAHHME Y yYalUXCs OOIIEy4eOHBIX YMEHUW W HABBIKOB, YHHUBEPCAJIBHBIX CIOCOOOB JESITEIBHOCTH M
KJIFOUEBBIX KOMIIETEHLIU:
YMCHHUEC CaMOCTOATCIIBHO U MOTUBUPOBAHHO OPraHU30BLIBATE CBOIO ITO3HABATCIIbHYIO ACATCIIBHOCTD,
HCIOJIb30BaHUE AJIEMEHTOB MPUYMHHO — CJIEJICTBEHHOTO U CTPYKTYPHO - (DYHKIMOHAJILHOTO aHAIN3a;
OIIPEJICJIEHUE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 0ObeKTa;
yMeHHUEe pa3BEPHYTO OOOCHOBHIBATH CYXKACHUS, 1aBaTh ONPEAEICHNs, IPOBOJUTD JOKA3aTEIbCTRA;
OLICHUBAHHE U KOPPEKTUPOBKA CBOETO MOBEIEHUS B OKPYKAIOILIEM MHUDE.
TpeboBaHMst K ypOBHIO MOATOTOBKM O0YYAIOLIMXCS BKIIOUAIOT B ce0s Kak TpeOOBaHMsI, OCHOBaHHbIE HA YCBOEHUH U BOCIIPOU3BEJICHUN
yqe6Horo Marcpuraia, IOHUMaHHUU CMBICIa XUMHUYCCKUX MOHSITUH U SIBHeHHfI, TaK ¥ OCHOBaHHEIE Ha O0JIee CIIOKHBIX BUIaX ACATCIIBHOCTHU:
00BIcHEHHE (1)I/ISI/I'-IGCKI/IX U XUMHYCCKUX HBJ’IGHI/If/i, IMPUBCACHUEC NPHUMEPOB IMPAKTHYCCKOI'0 HCIIOJB30BAHUA H3YHYACMbBIX XWUMHYCCKUX SIBIICHUN H
3aKOHOMEPHOCTEHN.
TpeboBanust HanpaBJIeHbI HA PEATNU3ALUIO AEATEIbHOCTHOTO, TPAKTUKO-OPUEHTHPOBAHHOTO U JINYHOCTHO-OPUEHTHUPOBAHHOTO MOJIX0/10B,
OBJIAACHUC yUalllUMUCA cnocobamu HHTeHHeKTyaﬂBHOﬁ u HpaKTI/I‘IeCKOI\/'I ACATCIIBHOCTH, OBJIAACHUEC 3HAHUAMHA U YMCHUAMU, BOCTpe6OBaHHI)IMI/I
B HOBCG)IH@BHOﬁ KHU3HHU, ITO3BOJIAIOINMMU OPUCHTUPOBATHCA B OKPYXKAOIIEM MHUPE, 3SHAYUMBIMU JJI1 COXPAaHCHUA Oprxca}omef/'I Cp€abl U COOCTBEHHOTO
3JI0pOBBbSL.



HJIaHI/IpyeMbIe pe3yJabTaThl (.JII/I‘IHOCTHLIC, NPpEeAMETHBIC, METANIPEAMETHLIC PE3YJAbTAaThl 0CBOCHUSA yt{eﬁnoro l'lpe):[MeTa)

JINYHOCTHBIMM pe3yJIbTaTaAMM U3yUEHUS NpeaMeTa « XUMUS ABISIOTCS CIEIYIOIINE YMEHMUS

- B IIEHHOCTHO-OPHUEHTALIMOHHOW cdepe — YyBCTBO TOPJOCTH 32 POCCHUHCKYI0  XHMHUYECKYI0 HayKy, TyMaHHU3M, OTHOIIEHHE K TpPYAY,
L[EJIEYCTPEMIIEHHOCTB;

- B TPYZIOBOH cpepe — TOTOBHOCTb K OCO3HAHHOMY BBIOODY JajbHENIIeH 00pa3oBaTebHON U IPO(heCCHOHAIBHONW TPaeKTOPHH;
- B IO3HABATEIbHON (KOTHUTHBHOM, MHTEIUIEKTYalIbHON) chepe — yMEHHE YIPaBIsATh CBOCH MM03HABATEIBHOMN 1A TEIFHOCTHIO.

MeTanpeaMeTHbIMHU Pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAaMHU OCHOBHOM IIKOJIBI IPOIPAMMBI [0 XUMHH SIBISIOTCA:

- WCIIOJIb30BAaHUE YMEHHI M HABBIKOB PA3JIMUHBIX BUJIOB MO3HABATEILHOMN NIEATEILHOCTH, IPUMEHEHUU OCHOBHBIX METOJOB IMO3HAHHS (CHCTEMHO-
nH(OPMALIMOHHBIN aHAIIN3, MOJICTUPOBAHUE) JUISI U3YUCHHSI PA3TTMYHBIX CTOPOH OKPYXKAIOIIeH NeiCTBUTENbHOCTH;

- UCTIOJIb30BaHUE OCHOBHBIX MHTEUICKTYAIBHBIX OIepaluii: GopMyITupOBaHHUE TUTIOTE3, AHATU3 U CUHTE3, CPABHEHHE, 0000IIEHNE, CUCTEMATH3AIIHS,
BBISIBIICHUE IPUUMHHO-CIICJICTBEHHBIX CBSI3€M, IOMCK aHAJIOTOB;

- YMEHUE F€HEPUPOBATH UJICU U OMPEIEIATh CPEACTBA, HEOOXOUMBIE IJIsl X peau3alliu;

- YMEHHE ONpPEeNsITh LN U 3a/1a4M JIeATEIbHOCTH, BBIOMPATh CPEJCTBA pEAIU3aIUU 1IeTTU U IPUMEHSITh X Ha MPAKTUKE;

- WCIOJB30BAHUE PA3IMYHBIX HCTOYHHKOB JUIS TIOJNYUEHHUS XUMHYECKOH WH(OpMAalW{, NMOHMMAaHHWE 3aBUCHUMOCTH COJepKaHus U (Hopmbl
npecTaBiIeHust UHPOpMaLuu OT LieJel KOMMYHHKAIUU U aipecara.

IIpenmeTHble pe3yabTaThl H3yYCHHUS XWUMHH TPEIOCTABISET YUYCHHUKY BO3MOXHOCTh Ha CTYIEHH CpeaHEero (MOJHOro) oO0IIero oOpa3oBaHHS
HAyYUTHCS:
B no3naBarensHOM cdepe:
- IaBaTh OTpeAeTICHUS N3yYEeHHBIM MOHITHSIM;
- OIIUCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO MTPOBEIEHHBIE SKCIIEPUMEHTBI, UCIIOJIb3YS AJI TOTO €CTECTBEHHBIN (PYCCKUM, pOJAHON) SI3BIK U
SI3BIK XUMUW;
- OIMMCBIBATh U pa3jinvdaTb U3YUCHHBIC KJIACChl HCOPTraHMYCCKUX U OPTaHNUICCKUX COCI[I/IHCHH?I, XUMHYCCKUEC PCAKIINH,
- KJ1acCu(UIMPOBATh U3YUYECHHBIE OOBEKTHI U SIBICHHUS,
- Ha6J'IIOJIaTI) JAEMOHCTPUPYEMBIC U CAMOCTOATEIIBHO IMMPOBOANMBIC OIIBITEI, , XUMHYCCKUEC PCAKINH, IIPOTCKAOIINE B IMIPUPOAC U 6I)ITy;
- JIeNaTh BBIBOJIBI U YMO3AKIIOUCHUS U3 HAOIOCHUN, N3yUYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YUYCHHBIX BEIIECTB
10 aHAJIOTHH CO CBOMCTBAMHU U3YYCHHBIX;
-CTPYKTYPHPOBATh U3yUEHHBIH MaTepHa;
- UHTEPNPETUPOBATH XUMUYECKYIO HHPOPMAIIHUIO, TOTYYEHHYIO U3 IPYTHX UCTOYHHUKOB;
- OIIUCBIBATh CTPOEHUE aTOMOB 1-4-TO IEPUOIOB C UCTIOIH30BAHUEM JIEKTPOHHBIX KOH(PUTYpALIUN aTOMOB;
- MOACJIMPOBATH CTPOCHUE HpOCTGfII.HHX MOJICKYJI HCOPraHNYCCKHUX U OPraHNYCCKHUX BCUICCTB, KPUCTAIIIOB,
B 11eHHOCTHO-OpHEeHTAalMOHHOU cdepe



— aHAIM3WPOBATH M OI[CHUBATH TIOCIICACTBHUS JJIsl OKPYXKAFOIIEH cpellbl OBITOBOM M MTPOU3BOICTBEHHOH IESATEIILHOCTH YEIIOBEKA, CBS3aHHOM C
nepepaboTKO BELIeCTB.

B tpynoBotii chepe —

MIPOBOANTH XUMUYECKHI SKCIICPUMEHT.

B cdepe puznueckoii KyabTypbl —

OKa3bIBaTh IMEPBYIO MIOMOIIb ITPH OTPABIICHUSIX, 03KOTAX M IPYTHX TPABMaX, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.
TpeboBanusi K pe3yJbTaTaM yCBOEHHsI Y4eOHOT0 MaTepHaJsa no opranudeckoi xumun 10 kiaace.

B pesynbrare u3ydeHuss XuMuu Ha 6a30BOM YPOBHE YUCHHK JIOJIKCH:

3HAMb/NOHUMAM b

>

>
>

BOKHEHIIIME XMMUYECKHUE TTOHSTHS: BEIIECTBO, XUMUYECKHUI JIEMEHT, aTOM, MOJICKYJIa, XUMUYECKasl CBSI3b, BAJICHTHOCTb, CTETICHb OKUCIICHUS,
VTIEPOAHBIN CKeNeT, G YHKIIMOHAIbHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

OCHOBHBIC TEOPUU XUMHH: XMMHUUYECKOU CBSI3U, CTPOCHHUS OPraHUYECKUX BEIIECTB;

BOKHEWINIME BEIIECTBA U MaTEpHUAJIbl: YKCYCHAas KHUCIIOTa, METaH, JTUJICH, alleTUJICH, OCH30JI, 3TaHOJ, *KUPbI, MbUIA, TJIOKO3a, caxaposa,
KpaxMaJ, KJeT4yarka, OeJIKH, UCKYCCTBEHHBIE U CHHTETUUECKHUE BOJIOKHA, KAyUyKH, TJIaCTMACChI;
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Ha3bIBaTh U3YUYECHHbIE BELECTBA 10 «TPUBUAILHON» UM MEXIYHAPOJIHOW HOMEHKIIATYPE;

ONpENENATh: BAJICHTHOCTb U CTEIIEHb OKHUCICHUS XUMHUYECKHX OJIEMEHTOB, IPHUHAJICKHOCTh BEUIECTB K Pa3IMYHBIM  KJlaccaM
HEOPraHUYeCKUX COCAMHECHMUII;

XapaKTEepU30BaTh: 3aBUCUMOCTb CBOMCTB BEUIECTB OT HX COCTaBa U CTPOCHMs, INPUPOJLY XHMHUYECKOW CBSA3H, 3aBHCHMOCTH CKOPOCTH
XUMUYECKON peaKkIuy 1 MOJI0KEHUSI XUMUUECKOT0 PAaBHOBECHS OT PA3JIUYHBIX (PaKTOPOB;

BBIITOJIHATh XUMUYECKUI SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEUIIINX OPraHUYECKHUX BEILECTB;

IIPOBOJIUTH CAMOCTOSATENbHBIN MOMCK XMMUYECKOH HH(OpMaIUK ¢ UCTIOIb30BaHUEM PAa3IMYHBIX HCTOYHUKOB (HAyYHO-TIOMYJISPHBIX U3JaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); MCIONb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JJIsi 00paOOTKH U Neperadyl XMMHYECKOU
uHOpMaIUY U €€ TIPEACTaBICHUS B Pa3IMUHbIX (popmax.

Hcnonb3oBaTh NpuoOpeTEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKOH €ATEIbHOCTH U MIOBCEAHEBHON KU3HU JIJIS:

00BSICHEHUS! XUMHUECKUX SIBJICHUH, IPOUCXOAALIMX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

ONpeIeTeHUSI BO3MOKHOCTH IPOTEKAHNS XUMUYECKUX IPEBPAIICHUI B PA3JIMYHBIX YCIOBUAX M OLIEHKHU MX ITOCJIEICTBHIA;

9KOJIOTUYECKH IPAMOTHOIO ITOBEJAEHUS B OKPYKAIOLICH Cpele;

OLICHKH BJIMSIHUSI XUMHUYECKOTO 3arpA3HEHUS OKPYKAFOIIEH Cpeibl HA OPTaHU3M YeJIOBEKA U IPYTUe KUBBIE OPraHU3MBbI;

6e30macHOro 0OpalleHus ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH, JTa0OPaTOPHBIM 00OPYIOBaHUEM;

MIPUTOTOBJIEHUS PaCTBOPOB 3aJaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(pOpMAILINH, TOCTYNAIONIEH U3 pa3HbIX HCTOYHHUKOB.



Coaepxxanue Kypca
Beeoenue.(4 u)

[Ipenmer opranmveckoilt xumuu. OCOOCHHOCTH CTPOEHUS M CBOWCTB OPraHMYECKHX COCIWHEHHMN. 3HAu€HHE W POJb OPraHWYECKOH XUMHU B
CHCTEME €CTECTBEHHBIX HayK B 3KHU3HM oOIecTBa. KpaTtkuil ouepk nCTOpUU pa3BUTHs OPraHUYECKOW XUMHH.

OcHoBHbIe nonoxkenus: Teopun  crpoeHusi A.M. bytneposa. [Ipennocsiiku coznanust teopun. [IpeacTaBieHue o TEOpUM TUIIOB U PAJIMKAIIOB.
Paboter A. Kekyite. XuMHuueckoe CTPOCHHE M CBOMCTBA OPraHMYECKUX BEIIeCTB. M3omepus Ha mpuMmepe OyTaHa u u3o0yTaHa.

DJeKTpOHHOE 00JIaKO M OpOHTab, UX (HOPMBL: S U P. DIEKTPOHHBIE M AJIEKTPOHHO-Tpaduueckue HopMyibl aToMa yriepoaa B HOPMaJIbHOM U
BO30YKIEHHOM cOCTOSIHUAX. KOoBaJleHTHAsh XMMHUYECKasi CBS3b, €€ MOJSPHOCTh U KpaTHOCTh. Bonopoanas cBsi3b. CpaBHEHHE OOMEHHOTO U JIOHOPHO-
aKLENTOPHOTO MEXaHU3MOB 00Pa30BaHMsI KOBAJICHTHOM CBSI3U.

Banentnsle cocTostHus aroma yriepoja. Buabl rubpunusanuu: Sp3-r1/16p1/1111/13au1/1$1 (Ha mpuMepe MOJEKYJIbl METaHa), sz-m6pnzm3auna (Ha
npuMepe MOJIEKYJbl ATHIIEHA), SP-ruOpuau3anus (Ha MpUMepe MOJIEKYNbl aleTHiieHa). ['eoMeTpusi MOJEKyll PacCMOTPEHHBIX BEIIECTB U
XapaKTepUCTHKA BUJ0B KOBAJEHTHOM CBSI3U B HUX.

Tema 1. Cmpoenue u knaccupukayus opeanuueckux coeounenui. (6 u)

Knaccudukanuss opraHMYECKUX COCAMHCHUN TI0 CTPOCHHIO YTJIEPOIHOTO CKeJeTa: alUKINYecKue (aJKaHbl, aKCHBI, AJIKWUHBI, AJIKaUCHBI),
KapOonukindyeckue, (LMKIOAIKAHBl U apeHbl) U TeTepolyKInyeckue coenuHeHus. Kiaccuukanus OpraHM4ecKuX COEAMHEHMH 1o
(YHKIIMOHAJIBHBIM TpyNIaM: CIHUPTHL, (DEHOJIbI, MPOCThie 3(UPHI, ANbIETHAbl KETOHbI, KapOOHOBbIE KHUCIIOTHI, CIIOXKHbBIE >(QHUPbHI. YTIIEBOIbI.
A3oTocoaeprKaliue COeINHEHUS: HUITPOCOEIUHEHN ], aMUHBI, aMUHOKHUCIIOTBL.

Howmenxknarypa tpusnanbnas u MFOITAK. [Ipunnunst oOpa3zoBanus Ha3BaHUI opranndeckux coenunenuii no MIOITAK.

Bunel nzomepun B OpraHn4ecKOd XMMHUHU: CTPYKTYpHasi U IPOCTPAHCTBEHHAs. Pa3HOBUIHOCTH CTPYKTYPHOW H30MEPHH: U30MEPHSI «YIIIEPOJHOTO
CKEJIeTa», W30MEepHs TMOJOKEHHUsS (KpaTHOW CBS3M M (YHKIIMOHAIBHOM TPYIIIbI), MEXKKJIAaccoBas M30Mepus. Pa3HOBHAHOCTH MPOCTPaHCTBEHHOM
nzomepun. I'eomerpuueckas (Iuc-, TpaHc-) U30MEpPHUs Ha MMPUMEPE AIKEHOB M LIUKJI0aNKaHOB. ONTHYECKasi H30MepHs Ha MpUMepe aMUHOKHCIIOT.

Tema 2. Xumuueckue peaxyuu 6 opzanuueckoii xumuu. (4 u)

Tunel XUMHUYECKUX peakluii B opraHndeckoit xuMuu. [loHsTHE 0 peakiusax 3aMeIIeHuUs: TAJIOTeHUPOBAHNE ATKAHOB M aPEHOB, MIEIOYHON THIPOITU3
rajgoregagkagoB. IloHsarue o pe€akiuiaXx MNPUCOCAUHCHUA: TUApaTaiud, TUAPHUPOBAHUC, THUAPOTraJIOTCHHUPOBAHUC, TaJIOTCHUPOBAHUC. PeaKHI/II/I
MOJIMMEPH3AIMN U TIONUKOHAeHcaluu. [loHsATHe 0 peakusIX OTIICIUICHHs (SJIMMHHHPOBAHUS): ACTHAPUPOBAHUE ATKAHOB, JETHIpAaTallus CIHUPTOB,
ACTUAPOXJIOPUPOBAHHE HA ITPUMEPE TAJIOTCHAJIKAHOB. ITonsgarue o KPCKHUHI'C AJIKaHOB U JCTIOJIMMEPU3ALU ITOJITUMEPOB. PeaKHI/IH HN30MCEpHU3alUN.

l'oMonuTHYecKkuil 1 TeTepoTUTIECKHI pa3pblB KOBATCHTHON XMMHUYECKOW CBS3HM; 00pa30BaHUE KOBAJIEHTHOW CBS3H MO JOHOPHO-AaKIENTOPHOMY
Mexanusmy. [lonstue o Hykieodune u anmekTpodue.

Tema 3. Yeneeooopoowt. (15 u)



[Tonsatue o6 yrieBonoponax. IIpuponHbie UCTOUHUKU YriieBoAopoaoB. HegTh u ee mpombinuieHHas mepepadboTka. dpakiuoHHAs MEpPEeroHKa,
TEPMHUYECKUN U KaTAIUTUYECKUHA KpeKUHT. [IpupoHbIii ra3, ero cocras v MpakTUYECKOE UCIIONb30BaHue. KaMeHHbI yroib. KokcoBaHue kaMeHHOTO
YIIIA.

Ankanel. 'omonoruueckuit psa u obumas Gopmyiia ankadoB. CTpoeHHe MOJIEKYJIbl METaHA M IPYTUX aJKaHOB. M30MepHs 1 HOMEHKIIAaTypa ajlKaHOB.
du3nyecKrue U XMMUUECKHUE CBOICTBA aJIKaHOB: PEAaKIIMK 3aMELLEHUS,

TFOPEHUE AJIKAHOB B DPA3NIMYHBIX YCIOBHAX, TEPMHUYECKOE DA3JIOKCHHE AJKaHOB, M30Mepu3auus ankaHoB. IIpuMeHeHne ankaHoB. MexaHusMm
peakuuy paguKaJbHOTO 3aMEIEHUs, €ro CTaguu. [IpakTHdeckoe MCIOJIb30BaHUE 3HAHUN O MEXaHU3ME
(cBOOOAHOPAAMKAILHOM) PEAKLIMU B MPaBUWIaX TEXHUKM O€30IaCHOCTH B OBITY M Ha MPOU3BOACTBE. [IpoMBIIIICHHBIE CIIOCOOBI MOIyYEHHS: KPEKUHT
aJIKaHOB, (PpaKI[MOHHAsI IEPErOHKa HEPTH.

Anxenvl. 'omonoruueckuii psg u oomas popmyna amkeHoB. CTpoeHHE MOJIEKYIBI ATHIICHA U IPYTUX aJIKEHOB. M30Mepus alKeHOB: CTPYKTypHas U
npoctpaHcTBeHHas. HomeHknatypa u ¢usznyeckue CBOMCTBa ajlkeHOB. IlojydeHne STHIICHOBBIX YIJIE€BOJOPOIOB M3 AJIKAHOB, I'aJOr€HAIKaHOB,
cnuproB. Peaknum npucoenuHeHUs (TUAPUPOBAHUE, TUAPOTAJOT€HUPOBAHUE, TaJlOreHUpOBaHHWE, TujapaTauus). Peakuuu OKHCIEHUS H
IIOJINMEPU3aLUH AJIKEHOB. [I[ppuMeHeHNe aKeHOB Ha OCHOBE UX CBOWCTB

Pemenue pacueTHbIX 3a7ja4 Ha YCTAHOBJIEHUE XUMUYECKOU (DOPMYIIbI BEIIECTBA [10 MACCOBBIM JIOJISIM JIEMEHTOB.

Ankunol. T'omonormueckuil psii ankuHoB. OOmass ¢opmyna. CTpoeHHE MOJIEKYJbl aleTWwIeHa U JAPYruX ajlKuHOB. M3oMmepusi alKHHOB.
Homenkmnarypa aneTuiIeHOBBIX YIiIeBo10poa0B. [ToryueHne alKnHOB: METaHOBBIM U KapOUIHBIN criocoObl. Du3nyueckre CBONCTBA AIKMHOB. Peakiumn
IPUCOECTUHEHUS: TaJIOTCHUPOBAaHUE, THMIPUPOBAHUE, TUApOralioreHupoBanue, ruapatauus (peakuus Kydeposa). Jumepuszanus U TpuMepu3anus
ankuHoB. Okucnenue. IlpuMeHeHne alKUHOB.

Huenvi. CTpoeHHE MOJIEKYJ, U30MEPHSI U HOMEHKJIaTypa ajkaJneHoB. DU3NuecKnue CBOMCTBA, B3aMMHOE PACIOJIOKEHUE MHU-CBA3EH B MOJIEKYJAX
aJIKaJINEHOB: KYMYJIMPOBAHHOE, CONPSKEHHOE, N30JupOoBaHHOE. OCOOEHHOCTH CTPOEHUS CONPSIKEHHBIX aJIKaJUEHOB, UX MOJIyYEHUE.

AHanoruss B XUMHUYECKHMX CBOMCTBaxX aJKEHOB M ankaaueHoB. llommmepusanmsa ankaaueHoB. HaTypanbHbBIi M CHHTETHYECKHMH KaydyKH.
Bynkxanu3zanus kayuyka. Pesuna. Pabotel C.B.JIebeneBa, 0coOeHHOCTH peakuii NpUCOeINHEHU S K aJKaJlueHaM ¢ CONPSKEHHBIMU MU-CBSI3IMHU.

Huxnoanxansl. T'omonorndeckuit pan u obmast  ¢opmyna nukinoankaHoB. Hampspkenune nukna B CsHg , C4Hg CsHip , xornpopmauu CeHio,
M30MEpPHSI LIMKIJIOAIKAHOB («I10 CKEJIETY», LIUC -, TPAHC-, MEXKKJIacCOBas). XMMUYECKHE CBOMCTBA IIUKI0AJIKAHOB: TOPEHHE, Pa3IOKEHHE, paluKaIbHOE
3ameleHue, nzomepusanus. Ocodble CBONCTBA IUKIONPONaHa U UKIO0yTaHa.

Apenvi. beH3on kak npeacTaBUTeNnb apeHoB. CTpoeHHe MOJEeKyJbl OeH3oa, conpsbkeHue nu-cesazeil. [lonydyenne apenos. dusnueckue cBoiicTBa
OeHzona. Peakiuu 37eKTpOQUIBLHOIO 3aMEIEeHUs] C ydacTHeM OeH30Jla: TaJOreHMpOoBaHHE, HUTPOBaHUE, alKuiupoBaHue. OpHEHTalus NpU
ANEeKTpOodUIbHOM 3aMenieHnH. Peakiinyn 60KOBbIX 1eneil ankuioen3onoB. Crnoco0s! noiaydenus. [Iprumenenne 6eH30ia 1 €ro rOMOJIOTOB.

Pemtenune pacueTHbIX 33a4 Ha BBIBOJ] (POPMYJI OPTaHUYECKHUX BEIECTB [0 MACCOBBIM JOJISIM U 1O MPOIYKTaM CrOpaHUsl.

JdemoncTpanun. ['openue stmiieHa. OTHOLIEHHE BEIECTB K pacTBOpaM INEpMaHraHata kaius U OpomMHoi Boje. OmpeseneHne KayeCTBEHHOIO
cocTaBa METaHa U ATWJIEHA 10 TPOyKTaM FOpEHUSI.

JlabopaTopubie omnbIThbl. 1.M3roToBieHne Mojenel YIrJIeBOJOPOIOB M WX TaJOreHNpPOU3BOAHBIX.2.O3HAKOMIIEHHE C MPOAyKTaMH HedTH,
KaMEHHOTO YIJIi M NPOAYKTaMu HX nepepaboTku. 3.00HapyXeHHEe B KEpOCHHE HEeINpeleNbHbIX coeAuHeHui. 4. O3HakomiieHHe ¢ oOpasznamu
Kay4yKOB, pe3HHbI U 200HUTA.

Tema 4. Kucnopoocooepycawue coeounenusn. (15 u)



Cnupmui. CocTaB U KjaccuPUKaus COUPTOB (M0 XapakTepy YIieBOJOPOIHOrO paJuKaia U MO0 aTOMHOCTH), HOMEHKJaTypa. M3omepusi cnupToB
(monoXkeHne TUAPOKCUIIBHBIX TPYII, MEKKIIACCOBAsI, «YTJIEPOJAHOTO CKelleTay). du3nueckrue CBOMCTBA CIIUPTOB, UX MOJydyeHHUE. MexXMoeKynsipHas
BOAOpOHAs CBsI3b. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS MOJIEKYJ CIHUPTOB. XHWMHUYECKHE CBOMCTBA CIHUPTOB, OOYCIOBICHHBIC HAIMYUEM B
MOJIEKYJIaX TUAPOKCOTPYII: 00pa30BaHUE AJIKOTOJSTOB, B3aUMOJEHCTBUE C TaJlOr€HOBOAOPOJAMH, MEXMOJEKYJIApHAs U BHYTPU MOJIEKYJSIpHAs
neruaparanus, yTepuduKanus, OKUCICHHE U IeTHApUpoBaHre cupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX cupToB. KauecTBeHHas peakius Ha
MHOT'0aTOMHBIE CIUPTHI. BaxkHelue npeicTaBUTeNd CIUPTOB: METAHOJI, 3TAHOJI, TUJICHTJIUKOJb, IIULEepuH. OU3N0I0rHYecKoe IeCTBUE METaHO 1A
U 3TaHona. PaccMoTpeHre MexaHM3MOB XUMUYECKUX PEaKIUil.

@enonvi. CTpoeHHEe, N30MEPHs, HOMEHKIIATypa (PEHOJIOB, X (hPU3NYECKHE CBOIMCTBA U IMOJNyYeHHE. XUMHUECKUE CBOMCTBa (eHONoB. KucnorHble
cBoiicTBa. B3ammHOe BIMSHHE aTOMOB M TPYII B MOJIEKYJIaX OpPraHMYECKUX BellecTB Ha npumepe ¢enona. [lonmukonneHcauus Qenona c
dbopmanbaeruioM. Kauectsennas peaxkius Ha Gpenoun. [Ipumenenue dpenona. MHoroaromubsie GeHOBL.

JdemoncTpauuu. Briaenenue Bogopoaa u3 3TWIoOBOro crnupra. CpaBHEHHE CBOWCTB CIIUPTOB B TOMOJIOTHYECKOM sy (pacTBOPUMOCTH B BOJIE,
ropeHue, B3aUMOJICHCTBUE C HaTpueM). B3aumonelictBue rnunepuHa ¢ HaTpueM. [lomyuenue cnoxublx 3¢QupoB. KauecTBeHHas peakius Ha
MHOTroaToMHble crupThl. KadecTBenHas peakiust Ha denoun (¢ xmopuaom xkenesa (111), PactBopumocts peHona B Boje npu pa3inuHON TeMIIepaType.
Britecuenue enona uz @eHomnsATa HATPUS YrOIbHON KHCIOTOM.

JlaGopaTopHsle onbIThI. 1. PacTBopeHHe rimiieprHa B Bojie B peakius ero ¢ ruapokcuaom meau (11). Bzaumonelicteue gpeHona ¢ OpomMHOI BoAOH
U C pacCTBOPOM IIENOYH.

Anvoecudvt u_xemonwl. Kiaccudukanus, CTpoeHHE UX MOJIEKYJ, M30Mepus U HoMeHKJarypa. OcoOEHHOCTH CTpOeHUs KapOOHMJIBHON TPYIIIBI.
@dusnueckue CcBOMCTBa (GOpPMAIBACTHIA M €ro TOMOJIOTOB.  XHMMHUYECKHE CBOWCTBA aNbJETHUIOB, OOYCIOBJICHHBIE HAMYMEM B MOJIEKYJIE
KapOOHMJIBHOM TPYNIBI aTOMOB (TMJIPUPOBAHUE, OKUCIIEHME aMMHUAuYHBIMU PacTBOpaMM okcujaa cepedpa u ruapokcuga meau (11)). KauectBennsie
peakuuu Ha anpAeruabl. Peakius nonukonaeHcauu ¢pexona ¢ popmanpaerugom. OcoOEHHOCTH CTPOSHUS M XUMHUYECKUX CBOMCTB KETOHOB.
JemoHncTpanuu. Peakius «cepeOpsHOro 3epKaay.
JlaboparopHble onbIThl. KauecTBeHHBbIC PEakIMM Ha albJeTHIbl (C aMMHUAYHBIMH PAacTBOpaMH OKcujaa cepedpa u ruapokcuaom meau (11)).
Oxwucnenue cnupra B anbaeruf. [lomyuenue u cBoicTBa KapOOHOBBIX KUCIIOT.

Kapbonosvie kucromul. CtpoeHre MojeKyn KapOOHOBBIX KHMCIOT M KapOOKCWiIbHOHM rpymmbl. Kiaccudukanus m HOMeHKIaTypa KapOOHOBBIX
KHCIoT. Pu3nyeckue cBOMCTBA KapOOHOBBIX KHUCIOT U UX 3aBUCUMOCTb OT CTpoeHMsI MojeKya. KapOoHoBbIe KUCIOTHI B Ipupojie. buonornueckas
poib KapOOHOBBIX KHCHIOT. OOIIue CBOICTBa HEOPraHMYECKMX M OPraHMYECKUX KHUCIOT (B3aUMOJEWCTBHE C METallJlaMM, OKCHUAAMU METAaJIOB,
OCHOBaHUSIMH, COJISIMHU). BiusiHue yriieBoJOpOIHOrO pajauKaia Ha CHIy KapOOHOBOM KucioThl. Peakius stepudukanuy, ycioBusi €€ MpPOBEICHUS.
O/HOOCHOBHBIE U MHOTOOCHOBHBIE, HETIpeiebHbIe KApOOHOBbBIE KUCIOTHI. OTAeNbHbIE MPEACTAaBUTENIN KUCIOT.

Cnoorcnvie 2¢hupwi. CTpoeHHE CIIOKHBIX 3(UPOB, H30Mepus (MEXKIACCOBas M «YIJIEPOJHOrO ckenera»). HomeHkiaTypa ClIO0XKHBIX 3(HPOB.
OOpaTuMOCTh peakiuu TepUPUKALNU, THAPOIU3 CIOKHBIX 3PHUpoB. PaBHOBECHE peakIMu: TepUPHUKAIMU- THAPOIN3a; (HAKTOPhl BIMSIONIUE HA
TUIPOJIU3.

Kupwi - crnioxxuble 3GUphl TIHMLEpUHA U KapOOHOBBIX KHCIOT. CocTaB M CTpoeHHe MOJeKyln *)upoB. Kiaccuduxanus xupos. OMbUICHHE KHPOB,
nojiyueHue Mbuia. Mbiia, 00bAcCHeHHEe UX MoomuX cBoHCTB. XKupsl B npupoje. buonornveckas pynkuus xupos. [Tonstue 06 CMC. O6bsicHeHne
MOIOIINX cBOMCTB Mbl1a U CMC.

JdeMoncTpanuun. XuMHYECKHE CBOMCTBA YKCYCHON U MypaBbUHOU kucioT. [lomyuenue crnoxxnoro s¢upa. Konnekius macer.




JlaGopaTtopHble onbIThl. PacTBOpUMOCTH k)UPOB. J[0Ka3aTenbCTBO HENMPEAETBHOIO XapakTepa >KHAKOro >kupa. OMbuieHue xupoB. CpaBHEHHE
cBoiicTB Mbuta u CMC.

Tema 5. Yeneeoowt. (6 u)

OrtuMororus Ha3BaHus Kiacca. MoHo-, au- u nonucaxapuel. IlpencraBurenu kaxaoi rpynnsl. buosnornueckas posb yriaeBonoB. VX 3HaueHue B
KU3HU YeJI0BeKa 1 00IeCTRa.

Momnocaxapudei. Ix xknaccupukanus. ['ekco3sl 1 UX MpeacTaBUTeNH. [ IoKo3a, ee (hu3nyeckre CBOMCTBA, CTPOSHHE MOJIEKYNbl. PaBHOBecHus B
pacTBOpe TJIIOKO3bl. 3aBUCHUMOCTh XHMHUYECKHUX CBOMCTB TIUIIOKO3bI OT CTPOEHHS MOJeKyabl. B3aumoneiictBue ¢ runppokcunom memu(ll) mpu
KOMHATHOWM TemImepaType U HarpeBaHUM, STepudUKalMs, peakius «cepeOpsHOro 3epkaia», TruapupoBaHue. Peakuuu OpOKEHHS TIIOKO3bI:
CIIUPTOBOr0, MOJIOYHOKHUCIIOTO. ['1II0K03a B nmpupoae. buosiornyeckas posip Ti0Ko3bl. [I[puMeHeHre TIIF0K03bl Ha OCHOBE €€ CBOMCTB. DpyKTO3a KaAK
u30Mep IIOK03bl. CpaBHEHUS! CTPOCHHS MOJIEKYJI M XUMUYECKHUX CBOMCTB ITIOKO3bI U (pyKTO3bl. DPpYyKTO3a B IPUPOAE U €€ OUOIOTHUYECcKas Poib.

ucaxapudwr. Ctpoenue, obmas dopmyna u npeacraButenn. Caxaposa, JaKTo3a, MajlbTo3a, UX CTPOCHUE U OHoOJOTHYECKas poib. ['maponus
nucaxapuioB. [IpoMbIlIUIeHHOE MOTYYeHHE caxapo3bl U3 MPUPOTHOTO ChIPbSL. IHonucaxapudwvr. O0uIast Gopmyna U MpeACcTaBUTEIH:
JNEKCTPUHBI U TJIMKOTEH, KpaxMmall, LIeJUII0JI03a (CpaBHUTENbHAA XapakTepucTruka). dusnueckue CBOWCTBA IMOJIMCAXapuIoB. XMMHUUECKHE CBOMCTBa
nonucaxapuaos. ['uaponus nonucaxapuaos. KauectBennas peakius Ha kpaxmain. [lonucaxapuasl B mpupoje, ux ouoaorudeckas poinb. [Ipumenenue
10JINCAaXapUI0B Ha OCHOBAaHUU UX CBOMCTB (BOJOKHa). IloHATHE 00 MCKYCCTBEHHBIX BOJOKHaX. B3aumoaeiicTBIE 1IeJUII0I03bI C HEOPraHMYECKUMHU U
KapOOHOBBIMU KHCIIOTAMU - 00pa30BaHUE CIOXKHBIX 3(DUPOB.

Jemonctpanun. B3aumopeiictBue rimoko3sl ¢ ruapokcugom meau(ll) 6e3 HarpeBanust U mpu HarpeBaHuUU. Peakimsi «cepeOpsHOro 3epkajay
IIIOKO3BL. ['Maponu3 caxapossl, HEJUTFI03bI U Kpaxmaiia. Koseknus BoJIOKOH.

JlabopaTopHuble onbIThl. B3auMmopeiicTBue rimoko3sl U caxaposbl ¢ rugpokcugom Mmeau(ll). BzaumoneiictBue kpaxmana c¢ Homom. OO6pasibl
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH.

Tema 6. Azomocoodepicawue coeounenus. (6 u)

Amunwvl. Onpenenenue amMuHoB. Ctpoenue amuHOB. Kiaccudukanus, u3omepuss 1 HOMEHKJIATypa aMMHOB. AnudaTHyeckue U apoMaTHUYeCcKHue
amMuHbl. AHWIMH. [lonyyeHne aMHUHOB: aJKWIMPOBAHWE aMMHaKa, BOCCTAHOBIIEHWE HUTPOCOEAMHEHMH (peakuusi 3uHuHa). Dusmdeckue CBONCTBA
aMMHOB. XMMHYECKNE CBOMCTBA aMHHOB: B3aMMOJCHCTBHE C KUCJIOTaMH M BOAOH. OCHOBHOCTh aMHUHOB. ['OMOJOrMYecKMH psl apOMaTHYECKHX
aMHHOB. B3anMHOe BiMsHHE aTOMOB B MOJIEKyJlax Ha IpUMEpe aMMHuaka, alu@aTHUecKUX W apoOMaTHYeCKMX aMHMHOB; aHWJIMHA, OeH30jJa U
HUTpPOOEH3071a.

Amunokucromul. COCTaB U CTPOCHHE MOJIEKYJI AMHUHOKHCIIOT, H30MEPHUH. J[BOMCTBEHHOCTh KHUCIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT H €€
npU4YMHbL. B3anMoneiicTBue aMHHOKHCIOT C OCHOBAHMSAMH, 0Opa3oBaHUE CJIOXKHBIX 3(QupoB. B3ammozeiicTBue aMHUHOKHCIOT C CHIbHBIMH
kucinoramu. O6pazoBaHue BHYTPUMOJIEKYISIPHBIX cojeil. Peakius moiaukoHaeHcalui aMUHOKHUCIIOT.

benxu - npupoansie Ouononumepsl. [lentuanas rpynma aroMoB U nentuaHas cBa3b. [lentunsl. benxu. IlepBuunas, BTOpUYHas U TpeTUYHAs
CTPYKTYphI O€JIKOB. XMMHUYECKUE CBOWCTBA OENIKOB: FOpEHUE, eHaTypalus, TUAPOIIN3, KaueCTBEHHbIe peakiuu. buonoruueckrue GyHKIUN OEIKOB.
3nayenue OenkoB. YUeTBepTHUHAs CTPYKTypa O€NKOB Kak arperainus OEJIKOBBIX M HEOEIKOBBIX MOJekyid. IiobambHas mpobiema OeaKoBOro
romonanuss U nytu ee pemenus. [lonarne /JJHK u PHK. Ilomatme o HykieoTuae, NMMPUMHAMHOBBIX M IYPUHOBBIX OCHOBaHWsX. IlepBrnuHas,
BTOpuuHas u TpernuHas crpykrypsl JIHK. buonornyeckas pons JIHK u PHK. I'ennas nnxxenepus 1 OMOTEXHOJIOTHUSI.




JdemoncTpauuu. OnbITE C METUIIAMHUHOM: TOPEHHUE, MIEIOYHBIE CBOMCTBA pacTBOopa. OOpa3zoBaHue cojieid. B3anmosencTBre aHWIMHA C COJITHON
KUCIOTOW M ¢ OpoMHON Bomoil. OKpacka TKaHM aHWIMHOBBIM KpacuTeneM. JlokasarenbcTBO Hamuuusi (DYHKIMOHAIBHBIX TPYMI B pPacTBOPax
aMUHOKHCIIOT. PacTBopeHue u ocaxaenue 6enkoB. Jenatyparus 6enkoB. Komneknus «BonokHay.

JlaGopaTopHubie onbIThl. 1.00pa3ipl CHHTETHYECKUX BOJOKOH. 2. PacTtBopenue GenkoB B Bojae. Koarymsmms sxenatuHa criuprom. 3.1[BeTHbie
peakmuu 6enkoB. 4.00HapyxeHHe OeKka B MOJIOKE.

Tema 7. Buonozuuecku akmuenovie éeugecmea. (71 u)

[Tonsitue o BuTamuHax. Mx kinaccudukamnus u obo3Hauenue. [IpodunakTuka aBUTaMHHO30B.
[Tonstne o ¢depmeHTaXx Kak O OHMOJOTHMYECKUX Karaiam3aropax OenkoBoil mpupoabl. OcoOEHHOCTH CTPOCHUS M CBOWCTB B CPaBHEHUH C
HEOPTaHWYECKUMHU KaTallM3aTOpaMy. 3HAYCHWE B OHWOJIOTHMM W TPUMEHEHHE B MpoMbInuieHHocTH. Kiaccudukanus ¢epmentoB. OcoOeHHOCTH
CTPOCHUS M CBOMCTB (DEPMEHTOB: CEIIEKTUBHOCTh M A()(HEKTUBHOCTH.
[ToHsTHE O TOPMOHAX KaK OMOJIOTMYECKU aKTUBHBIX BEIIECTBAX, BHITOIHSIOMINX SHIOKPUHHYIO PETYIISINH, )KU3HEICATSIIbHOCTH OPTraHU3MOB.
[ToHsiTHE O JeKapCTBaX KaK XUMHOTEPANICBTHUECKUX Mpernaparax. [ pymbl iekapcTs: cyibhaMuibl, aHTHOMOTHKH, acClIUPHH. be3onacHbie crmocoObl

MPUMEHEHHS JIEKAPCTBEHHBIX (POpM.

Iloemopenue . (4 u)

TemaTuueckoe miiannpoBanue no xumuu B 10 kiacce ( 2 yaca B HejeJ110, Bcero 68 yacon)

Ne HanmenoBanue temsl Bcero B 1.4.
o\ 4acoB YPOKH [TpakTHyeckue paboThl KonTtposnbHble paboThl
1 Beenenue 4 4 - -
2 | Tema 1. CtpoeHue OpraHu4ecKkux 6 5 - KonTtpoJuabsnas pa6ora Nel o reme
COEMHEHHIA. «CTpoeHHre OPraHMYeCKUX BEIIECTBY
3 Tema 2. XuMHuueckue peakuu B 4 3 IIpakTnyeckas pabGora Nel -
OpraHNYECKON XMMUH. «Ka4yecTBEHHBI  aHanu3  OPraHUYECKUX
BEIIECTB
4 Tema 3. YrieBonopoibl. 15 14 - KounrpoabsHnas padora Ne 2 o teme
«YTJIEeBOIOPOABD)
5 Tema 4. Kuciopoacoaepxamme 15 12 IIpakTuuyeckas padora Ne2 «KapOoHOBbIE KonTtpouabnas pa6ora Ne3 o reme
coeMHEeHUsI. KHCIIOTBI) «CnupThl U (HEHOJIBI,
KapOOHUIICOIepIKALIIE COSTMHEHUS
KourpoJubsHnas padora Ne 4 no teme
«KapOoHOBbIE KHCIOTBI»
6 Tema 5. YrieBoasbl. 6 5 IIpakTuyeckast pa6ora Ne3 «YrineBoash» -




Tema 6. A3oTcoaep:xamme

IIpakTuyeckass padora Ned «AMHUHBI.
AMuHOKHUCIOTHL. benkny

COeIMHEHUS.
Tema 7. buosnoruyeckn IIpakTH4eckas pabdora Ne 5 -
aKTHBHbIE BellecTBA. «O0Hapy:xkeHue BHUTAMHMHOB)

IIpakTnueckas padora Ne 6 «JleiicTBue
(hepMeHTOB Ha pa3/IM4YHbIC BelIeCTBA
IIpakTnueckas padora Ne 7 «AHaau3
JICKAPCTBEHHBIX NPenapaToB»

IloBTOpPEHME

Konrtpoabnas pabora Ne S Hrorosas




KaHeHIlapHO-TeMaTI/I‘IeCKOe IJIAHUPOBAHME, 10 KRJacCcC,
(2gaca B Hegemto, Bcero 68 yaco), YMK O. C. I'abpuensina

Ne | Ne Tema ypoka dara nmo Hara KoppexTnon
n/n | ypo IUIAHY paxTnueckan Ka

Ka B

Te

Me
1. 1 Beenenue 4 4.

1.ITpeamet oprannueckor xumun. Mucrpykrax no Th.

2 2 | OCHOBHBIE TTOJIOKEHUSI TEOPUHU CTPOCHHSI OPTAHUIECKUX COSTNHEHHUI
A.M.bytrneposa

3 3 | Crpoenne aToma yriiepoja.

4 4 | BaneHTHbIE COCTOSTHUS aTOMa yriiepoa.

5 1 | Tema 1. CTpoeHue opraHu4ecKHX coeMHEHMIi 6 u.

Knaccudukanus oOpraHMYecKUX COEIMHEHUH 10 CTPOEHHUIO YIJIEPOJHOTO

CKeJera.

6 2 | Knaccudukanus opraHi4eckux coeIMHEeHNH Mo (yHKIIMOHAIBHBIM IPYIIAM.

7 3 | OCHOBBI HOMEHKJIATYPBI OPTrAaHUYECKUX COCTUHEHH.

8 4 | M3omepusi B OpraHMYeCcKOl XUMHUH U €€ BUJIBL.

9 5 | O6o0uieHne u cucTeMaTru3alys 3HaHUH O CTPOEHUU U Kilaccu(uKauu
OpPraHMYeCKHUX COeIMHEHUH

10 6 | Kourpoubnas padora Nel.

11 1 | Tema 2. XumMuyecKue peakuuu B OPraHu4ecKoii Xxumun 4 4.
THUIbl XUMHUYECKUX PEAKIMHA B OPraHUYECKONH XUMHH: PEaKIHH MPHUCOeINHEHUS
U 3aMEIICHHSL.

12 2 | Tumbl XUMUYECKUX PEAaKIHid B OPraHWMYECKOW XUMHH: PEaKIWU OTIICIUICHUS U
U30MEpH3aIHH.

13 3 OO0600IIeHHe U CHCTEMAaTH3alNs 3HAHUN O TUTIaX XUMHUYCCKHIX PEAKITHIA.

14 4 | IlpakTnyeckasi padora Nel»kadecTBeHHbII aHATN3 OPraHMYecKUX

coeINHEeHN»




15 1 | Tema 3. YrueBogopoasi 15 u.
[TpupoaHble MCTOYHHMKH YTIeBOAOpoAoB. HedTb, mpupoaHblii ra3, KaMeHHBIN
yrOJIb.

16 2 | Ankanel. CTpoeHHe, HOMEHKJIATYpa, OJTy4YeHue, prusnyeckie CBOMCTRa.

17 3 | Ankanbl. Xumudeckue cBoiictsa. [Ipumenenue.

18 4 AJIKEHBI: COCTaB, CTPOEHUE, U30MEPHS, HOMEHKJIIATYypa, MOJIy4eHHe

19 5 | AnkeHbl. XUMHUYECKUE CBOWCTBA.

20 6 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN 10 TEMaM «AJIKAHBDY U «AJKEHBI»

21 7 | AJIKUHBL: CTpOEHUE, U30MEpUsl, HOMEHKJIaTypa, (pu3ndeckue cBONCTBa,
MOJTy4YeHUE

22 8 | XuMuueckue CBOWCTBA aTKUHOB.

23 9 | Ankaguensl. CTpoeHue Mosiekys. M3oMepus 1 HOMEHKIATypa.

24 10 | Xumndeckue cBoiicTBa ankanueHoB. Kayayku. Pesuna.

25 11 | [MuknoankaHsl : CTpPOEHHE, HOMEHKJIATYpa, H30MEpHsl, CBOUCTBA.

26 12 | Apomarmueckue yrieBoopoabl( apersl). CTpoeHHEe MOJICKYIBI O€H3071a.
dusnyeckue CBOMCTBA M CIIOCOOBI MOJIyYEHHs apEHOB.

27 13 | Xumnueckue cBoiicTBa 6eH3oa. [IpumeHenne GeH3071a U ero roMOJIOTOB.

28 14 | O6o0meHne 3HaHUH 110 TEME « YTIIEBOAOPOIBI». IIOJITOTOBKA K KOHTPOJIBHOMN
pabore.

29 15 | KourpoJabHas pa6ora Ne2 no teme «Y1J1eBOAOPOIBI»

30 1 | Tema 4. Kuciopoaconep:xamue coeqnnenusils u.
CrupThl: cocTaB, CTpOeHHE, KIacCu(UKAIHS, H30MEPHSL.

31 2 | XuMH4ecKre CBOMCTBA MPEICIbHBIX OTHOATOMHBIX 1 MHOTOATOMHBIX CITHPTOB.

32 3 | ®eHONBI.
CtpoeHnue, pusznyeckue U Xumuieckue ceorcTtna. [Ipumenenue genona.

33 4 | Anpaerunsl: kiaaccuukaius, uzoMepus, HoMeHknaTypa. CTpoeHue MOIeKya U
(du3nveckne CBONCTBA aJIbJIETHIOB.

34 5 XUMUYECKUE CBOMCTBA anbAeruaoB. KauecTBEeHHbIE peaklMy Ha allbJCTH]IbI.

IIpumeHeHue.




35 6 Cuctematuzanmsi ¥ 0000mIeHMEe 3HAHWKW O coupTax, (QeHomax u
KapOOHWIIHbHBIXCOCAMHCHHUSIX.

36 7 | KoutpoabHass padora Ne 3 mo Teme «Couprbl MW  (PEeHOJIBI,
KapOOHWICOIep KalIMe COeTHHEeHUs»

37 8 | KapOoHOBBIE KHUCIOTHI: KiIacCU(pUKAIUsI, HOMCHKIIATypa, H30Mepusl,pU3nIecKre
CBOMCTBA.

38 9 | KapOoHOBBIE KHCIOTHI: XUMUYECKHE CBOMCTBA, MOJIYYCHUE U IPUMECHEHHE.

39 10 | Hpaxkruuyeckas padora «KapooHOBbBIe KHCJIOTHD)
Ne 2. Uncrpykraxk no Th.

40 11 | Cnoxwuble 3¢upsl.

41 12 | XKupsr.

42 13 | O6obmenne u cucreMarusanus 3HaHHNA 1O Teme «KapOOHOBBIE KHCIIOTHI.
Crnosxubie 3¢upsl. XKupbn»

43 14 | KonrpoabHas padora
Ne 4.

44 15 | Anayim3 pe3ynbTaToB KOHTPOJIBHOW PaOOTHI.

45 1 Tema 5. YrieBoanl 6 4.
[TonsiTrie 06 yriaeBosax, UX COCTaB M KiaccU(UKAIIHS

46 2 | MoHocaxapH/ibl.
I'exco3bl. ['10K03a 11 ppyKTO3a.

47 3 | Hucaxapuapl. BaxxHele mpeacTaBUTENH.

48 4 | INonucaxapuasl. Kpaxman, 1emitosnosa.

49 5 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN [0 TeEME «Y TIIEBOIBI»

50 6 | IlpakTuyeckasi padora Ne 3 «YriieBoabi».

51 1 | Tema 6. A3oTcoaep:xkaimme coequHeHus 6 u.
AMMHBI. AHUITUH.

52 2 | AMHUHOKHUCIIOTBI

53 3 benku

54 4 | HykJeMHOBbIE KUCIOTHI




55 5 | IlpakTnueckass padora Ne 4.«AMHHBI. AMHHOKHUCJIOTHI. beakn»
HMucrpykrax no Th.

56 6 O0oOmenne M cuUcTeMaTH3alys 3HaHWK 00 YIrieBOJaX M a30TCOACPKAIIUX
COCJTUHEHUSIX.

57 1 Tema 7. Buosiornyecku aKTHBHbIC BellecTBa 7 4.
Butamunsl

58 2 | ®epMeHTHI

59 3 | F'opmonsl

60 4 | JlekapcTBa.

61 5 | IpakTnueckas padora Ne 5 «O0HapykeHHe BUTAMHHOBY

62 6 | IlpakTnyeckasi padora Ne 6 «/leiicTBue ¢(epMeHTOB Ha pa3IHYHbIE
BellecTBa»

63 7 IlpakTuyeckas pabora Ne 7 «AHAJIH3 JIEKAPCTBEHHBIX MPENapaToBy»

64 8 | lloBTOpenue 4 4.
O0001meHne U cucTeMATH3alUs 3HAHUI 110 TeMe « OM0JIOTH4eCKH aKTHBHbIE
BelECTBA»

65 1 | I'enernyeckue cBs3u oprannyeckux BemecTs (YII3Y)

66 2 | O6o0OmieHre U cucTemMaTu3anys 3HaHui 3a Kypc 10 kiracca.

67 3 | UroroBasi KOHTpPOJIbHAsI padoTa

68 4 | AHaim3 pe3yJabTaTOB KOHTPOJIbHOI padoThl.




YMK

1. O.C.T'abpuensn. Xumus. 10 knacc.bazoBsiii ypoBeHs. Yuebnuk. M.:[Ipoda,2006r;

2. O.C. I'abpuensia, U.I'.OctpoymoB.Hacronbnas kaura ais yuutens.M.:poda,2004;

3. I.I". Xomuenko. COOpHUK 3a/1a4 IO XUMUHU J1s cpeaHelt mkosbl..M.HoBas Bonna.2002

4. O.C. I'abpuensn,1.I".OctpoymoB.MeTonnueckoe mocodue it yaurtens. Xumus-10.M.:/Ipoda,2003

5.B.b.

Bonosuk, E.JI. Kpyreukas. Oprannyeckast xumus. Ynpaxnenus u 3agaqun. CI16.: Uzn-Bo A.Kapnakosa,2004

JlonoTHUTEIbHASI JIUTEpaTypa:

NogakrowhE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

CrangapT OCHOBHOTO 00111ero 00pa3oBaHUs 10 XUMUHU.

[TpumepHast mporpaMMa OCHOBHOTO 00IIET0 00pa30BaHUs IO XUMUH.

IIporpamma xypca xumuu s 8-11 kiaccos OV / O.C.I'abpuensin.- 5-e uza., crepeorun.-M.: [Ipoda, 2008.

I'a6puensn O.C., OctpoymoB WN.I'., Xumus. 10 xnacc. HactonpHas kaura yuurens., - M.: Ipocda, 2004.

B.I". lenucosa. Xumus. 10 kiacc. I[Toypounsle miansl no yueonuky O.C.I'abpuensinau ap.,.Bonrorpaa: Yuurens, 2008

O.C.I'abpuensu ,@.H.Mackaes, C.}O.ITonomapes, B.M.Tepeann. Xumus. 10 kacc. [Ipodunbabiii ypoBeHsb.: yued. mist OY - M.: Ipoda, 2005.
Xumus 10 knacc.: Kontponbabie u mpoBepouHbie padoTsl kK yueoHuky O.C. ['abpuensna «Xumus.10»/ O.C. I'abpuensn, [1.H. bepéskun, A.A.
VYmakosa u ap. — M.: JIpoda, 2005.

Xumus

Xumudeckas Hayka u oOpazoBanue B Poccuu hitp://www.chem.msu.su/rus

Xumus n Kusap — XXI Bek http://www.hij.ru

lNazera «XuMus» U CauT 1is yuurens «S1 uay Ha ypok XUMHUKW»
http://him.1september.ru

ChemNet: moptan pyHIaMEHTaTFHOTO XUMUYECKOTO 00pa30BaHUs
http://www.chemnet.ru

AJIXUMUK: caiit JL.FO. Anuk6epoBoit

http://www.alhimik.ru

OCHOBBI XUMHUHU: O6pa30BaTCJIBHBII71 caut JJI IIKOJIBHUKOB U CTYACHTOB
http://www.hemi.nsu.ru

XUMHUA B OTKpBITOM KOJIJICIKE

http://www.chemistry.ru

WebElements: oHnaiiH-ClIpaBOYHUK XUMUYECKUX HIIEMEHTOB
http://webelements.narod.ru

Beiok u Bce 0 HEM B 6I/IOHOFI/II/I U XUMHUHAU

http://belok-s.narod.ru



http://www.chem.msu.su/rus/
http://www.hij.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://webelements.narod.ru/
http://belok-s.narod.ru/

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

BuprtyanpHas xumudeckas mkosa

http://maratakm.narod.ru

3aHuUMaTeIbHAs XUMHA: BCE O METAJLIax

http://all-met.narod.ru

Mup xumun

http://chem.km.ru

Kaouner xumuu: caiit JI.B. PaxmanoBoit
http://www.104.webstolica.ru

Komnexuust «kEcTecTBeHHOHAYYHBIE YKCIIEPUMEHTBI»: XUMHSI
http://experiment.edu.ru

Oprannyeckast XUMHS: JJIEKTPOHHBINA YIEOHHK JIJTsI CPETHEH [IKOIIBI
http://www.chemistry.ssu.samara.ru

XuMus JUist BCeX: WLITIOCTPUPOBAHHBIE MaTepUalbl 10 00LIEH, OpraHu4eCKOH U HEOPraHNYECKOW XUMHUHU



http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://www.104.webstolica.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/

