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HOACHUTEJBHAMA 3AITNCKA

Pabouas mporpamMma 1o XMMUU COCTaBJIeHAa HA OCHOBE:
» ®enepaibHOTO TOCYJIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPEIHEro OOIIero
o0pa3zoBaHus;
» IlpuMepHO# MporpaMMel 1o y4eOHBIM npeameTam. Xumus. 10 — 11 kimacchl.
» mporpammbl Kypca xumMuu uid 8-11 kimaccoB 00meoOpa3oBaTelIbHBIX  YUPEKICHHUIMA
O.C.I'abpuensaa (ITpocBerienue)
PaGouass mporpamMma peanusyercss B Y4eOHHKAX XUMHH M y4eOHO-METOJIUYECKHX
nocobusix O.C. 'abpuensina.

INJIAHUPYEMBIE PE3YJIBTATDI
OCBOEHHsI y4eOHOro nmpeaMeTa « XHMHUs» 32 KypC CpeIHero oo1ero 06pa3oBaHusi

JIn4HOCTHBIE pe3y/IbTaThl:

1)  ¢dopmupoBaHue 4yBCTBA TOPAOCTH 32 POCCUIICKYIO XUMHYECKYIO HAYKY;

2)  QopMHpOBaHHUE LIEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHSI XMMHUU KaK HAyKd W OOLIECTBEHHOW MPAKTHKH, a TaKXe COIUAIBLHOMY,
KYJBTYPHOMY, SI3IKOBOMY M TyXOBHOMY MHOTOO0OPa3HI0 COBPEMEHHOTO MUPA;

3) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHUIO, TOTOBHOCTH W
CIIOCOOHOCTH K CaMOpPa3BUTHIO M CaMOOOPAa30BAaHHMIO HA OCHOBE MOTHBAIMM K OOYYEHUIO U
MO3HAHUIO, BBIOOPY Oyayiiei nmpodeccui;

4)  dopmupoBaHHE KOMMYHHUKATHBHOH KOMIIETCHTHOCTH B 00pa30BaTelbHOI,
OOIIIECTBEHHO  IOJIE3HOW, Y4eOHO-MCCIEe0BATENbCKOM, TBOPUYECKOM M JApPYrMX BHJaX
NeSITebHOCTH;

5)  ¢opmupoBaHHE LIEHHOCTH 3J0POBOrO M OE30MACHOr0 00pa3a >KU3HH; YCBOCHHUE
NpaBWiI WHAWBUAYAILHOTO ¥ KOJJIGKTHBHOTO O€30MAaCHOTO TIOBENEHHUS B UPE3BBIYAWHBIX
CUTYAIHSX, YTPOKAIOIINX KU3HH U 3T0POBBIO JIIOJIEH;

6) ¢dopmupoBaHHE MO3HABATEIBHOW W WHPOPMAIIMOHHOW KYIBTYPhI, B TOM YHCIIC
pa3BUTHE HAaBBIKOB CAMOCTOSATEIBHON PadOTHI C yYeOHBIMU TTOCOOMSIMH, KHUTAMH, TOCTYITHBIMA
MHCTPYMEHTAMHU M TEXHUYECKUMHU CpeCTBaMU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

7)  ¢opMHpOBaHHE OCHOB OSKOJOTMYECKOTO CO3HAHHMsS Ha OCHOBE IPH3HAHUS
[IEHHOCTH XM3HHU BO BCeX €€ MPOSBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpexHOro
OTHOILIEHHS K OKpY’Kalollel cpee;

8) pa3BuTHE CHOCOOHOCTH K pEIICHHIO TBOPYECKHUX 3a1ad, YMEHHs HaXOIUTh
aJICKBaTHBIE CITIOCOOBI TIOBEJCHHWS W B3aUMOJICHCTBUS C TMapTHEpPaMU BO BpeMsi y4eOHOW H
BHEYUEOHOU JesTeNbHOCTH, CIOCOOHOCTH OLEHUBATh MPOOJEMHBbIE CUTYallUd M ONEPATHBHO
NPUHUMATh OTBETCTBEHHBIC DPEIICHWS B PAa3IMYHBIX MPOAYKTHBHBIX BHIAX JEATEIHHOCTH
(yueOHas1, TOMCKOBO-UCCIIEI0BATEIbCKas, TPOSKTHAsL, U JIp.)

MeTtanpeameTHblie pe3yabTaThbl:

1) oBmajgeHHWE HaABBIKAMH CAMOCTOSITEIILHOTO MPHOOPETEHUS HOBBIX 3HAHWIA,
OpraHu3any yueOHOM NesTeIbHOCTH, MOKCKA CPEACTB €€ OCYIIECTBICHUS;

2) yMeHHE IUJIAHUPOBATh MyTH JOCTHXKCHHUS IeNieii Ha OCHOBE CaMOCTOSITEIBHOTO
aHaJIM3a yCJIOBHUM U CPENCTB JIOCTHKEHUS 3TUX IeNIed, BBIACNIATH alIbTEPHATUBHBIE CIOCOOBI
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JOCTMDKCHHSI TIeM W BbIOMparh Hambonee dS(PQPeKkTHBHBIM  €rmocod, OCYIIECTBISAThH
MO3HABATEIIbEHYI0 PEQIICKCUI0 B OTHONICHWHM JICUCTBUW 1O PENICHUIO Yy4YEOHBIX U
MO3HABATEJIbHBIX 33/1aY;

3) moHMMaHWe MPOOJIEMbI, YMEHHE CTAaBUTh BOIPOCHI, BHIABUIaTh THIIOTE3Y, J1aBaTh
OTpeseNieHUs] TOHATUAM, KIacCH(PUIMPOBATh, CTPYKTYpPUPOBATh MaTepHall, IMPOBOJIUTH
SKCIIEPUMEHTHI, apryMEHTUPOBAaTh COOCTBEHHYIO MO3MINI0, (DOPMYIHpPOBAaTH BBIBOJABI U
3aKIIIOUCHUS;

4)  ¢dopmupoBaHHE U pa3BUTHE KOMIICTEHTHOCTH B OOJIACTH HCIIOJb30BAHUS
MHCTPYMEHTOB M TEXHHYECKHX CPEICTB HMH(POPMALMOHHBIX TEXHOJOTUN (KOMIIBIOTEPOB U
MPOrPaMMHOTO O0ECTICUeHHs) KaK HHCTPYMEHTAILHON OCHOBBI Pa3BUTHSI KOMMYHHUKATHBHBIX H
MO3HABATEIIHHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBUN;

5)  ymeHwue u3BiIeKaTh HHGOPMALIHUIO M3 PA3IMYHBIX HCTOYHUKOB (BKIIIOYAst CPE/ICTBA
MaccoBOW HH(OpMAIMK, KOMITAKT-IUCKH y4eOHOTO Ha3HAuYeHUs, pecypchl cetu MHTepHeT),
YMEHHE CBOOOJHO MOJIb30BATHCSA CIPABOYHOU JMTEPATYpPOH, B TOM HYMCIE U HA DIEKTPOHHBIX
HOCHUTEJISIX, COOMIOAATh HOPMbI HH(POPMAIIMOHHOM H30UPaTEebHOCTH, ITHKH;

6) yMeHHMe Ha MPaKTUKE I[OJb30BAThCS OCHOBHBIMH JIOTHUCCKHMH IPUEMaMHU,
METOJIaMU HaOIIOICHUS, MOJCIUPOBAHHUS, OOBSICHEHHUS, PEIIEHUs TPOOJIeM, TPOTHO3UPOBAHUS U
Ap-;

7)  yMCHHME OpraHM30BaTh CBOIO KM3Hb B COOTBETCTBHH C IMPEACTABICHUAMHU O
3JI0pOBOM 00pa3e KU3HH, MpaBax M 00S3aHHOCTIX TPakIaHUHA, IICHHOCTSIX OBITHS, KYIbTYPHI U
COIIMATbHOTO B3aHUMO/ICHCTBHUS;

8) yMeHHe BBINOJHATH MMO3HABATEIbHBIC W MPAKTUYECKUE 3aJaHUS, B TOM YHCIIC
MIPOEKTHBIE;

9)  ¢opmupoBaHHE YMEHHsS CaMOCTOSTENLHO W apryMEHTHPOBAHO OICHHUBATh CBOU
NEHCTBUS U JEWCTBUS OIJHOKIIACCHUKOB, COJEP)KATENIbHO OOOCHOBBIBAS MPABWIBHOCTh WM
OIIMOOYHOCTh pe3yNbTara, a TakKe CBOM BO3MOXKHOCTU B JOCTHKEHHM II€NIM OMpPEIEICHHON
CJI0HOCTH;

10) ymenue paboTaTh B TpyIIIeE.

IIpenmeTHbIe pe3yabTAThI:

1)  oco3HaHHe OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JacTh
COBPEMEHHOT0 €CTEeCTBO3HAHUS, KOMIIOHEHTa OOIIeH KyabTYphl U MPAKTUYECKON NEATEIbHOCTH
YelOBeKa B YCIOBHUSAX BO3PACTAIONIEH «XUMHU3ALUU» MHOTUX cdep >KU3HH COBPEMEHHOTO
o0IIecTBa; OCO3HAHME XMMHUYECKUX MPEBPAIICHUN OpPraHUYeCKHX M HEOPTaHMYECKUX BEIECTB
KaK OCHOBBI MHOTHX SIBIICHUM >KWBOW W HEXHBOW MPUPOJBI; yriayOJeHWE TPEICTaBICHUA O
MaTCpHaJIbHOM €AUHCTBE MHpPA,

2)  OBJaJcHHE OCHOBAMH XHMHYECKOW IPAaMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATH
A 00BEKTUBHO OIICHUBATH XU3HCHHBIC CUTYyalluH, CBA3AHHBIC C XI/IMI/IeI\/'I, HaBBIKaMU 0€30I1aCHOTO
oOpalleHusi ¢ OpraHMYeCKUMHU BEIECTBAMH, UCIIOJIb3yEMBIMH B TIOBCETHEBHOM JKU3HH, YMEHUEM
AHATM3UPOBATH U IJIAHUPOBATH SKOJOTHIECKH 0€30IacHOE TTOBEICHUE;

3)  dopMmupoBaHHE CHUCTEMATH3UPOBAHHBIX MPEJACTABICHUH 00 OpraHUYECKUX
BEIIECTBAX, MX TMPEBPAIICHUSAX U TPAKTUYECKOM MPUMEHEHHUU, OBJIAJICHHE TMOHITHIHBIM
anmapaToM U CUMBOJIMYECKUM SI3BIKOM XUMHUH;

4)  ¢opMmupoBaHHE YMEHHIH YCTaHABIMBATH CBSI3H MEKIY PealbHO HAOJII0IaeMBbIMU
XUMHYECKHUMH SIBICHUSMH M TIPOLECCAMHU, OOBSCHATh TNPUYUHBI MHOT00Opa3usl BEIIECTB,
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3aBUCUMOCTh HMX CBOMCTB OT COCTaBa W CTPOCHUS, a TaKKe OOYCIIOBICHHOCTh NMPUMECHEHHS
BEILIECTB OCOOCHHOCTSIMH HX CBOMCTB;

5) HpI/IO6peTeHI/Ie OIlbITa NPUMCHCHHUA XUMHYCCKUX MCTOJOB M3YUYCHHUA BCUICCTB U
UX TPEeBpalleHHii: HAaOII0AeHNE 32 CBOMCTBAMU BEIIECTB, YCIOBUSMHU MPOTEKAHUS XUMHUECKUX
peaKHHﬁ; MNPOBCACHUC ONBITOB W XHMHUUYCCKHUX OSKCIICPUMCHTOB pastquﬁ CJIIOKHOCTHU C
UCIIOJIb30BaHUEM J1a00paTOPHOTO 000PYIOBaHHS U TIPUOOPOB;

6) yMeHHe OKa3bIBaTh IMEPBYIO IOMOIIb IPU OTPABJICHHSIX, OXKOrax M JPYrux
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYJIOBaHUEM;

7) oBnameHWe npueMamMud paboOThl ¢ HHPOPMAIUEH XHUMHUYECKOTO COJCPIKAHHUS,
MPEJICTABICHHON B pa3HOU dopme;

8) co3manume OCHOBHI Ui (OpMHpOBaHHMsSI HMHTEpeca K pACHIMPCHHOMY H
YIIyOJIGHHOMY TTOJTYYEHUI0 XUMUYECKUX 3HAHUM IS IebHEHIIIET0 UX MPUMEHEHHS B KaUueCTBe
cdepsl cBoei MpodecCHOHATEHOM JIeATEITBHOCTH.

Kpowme Toro, B pe3ysbrare U3y4eHUs: XMMUH YYEHUK JTOJIKCH:

3HATh M NIOHUMATh:

* Xumuyeckue ROHAmMuUA: YriaepoIHblid CKeNleT, pajuKaibl, (PYHKIMOHAIbHbIE IPYIIIBI,
TOMOJIOTHSI, CTPYKTYpHasi M IPOCTPAHCTBEHHass  M30MEpHUs, IPOCTPAHCTBEHHOE CTPOCHUE
OpraHMYECKUX COEAMHEHUH, rudpuausanus opOuTaiel, UHAYKTUBHBIH M ME30MEpPHBIN
3¢ deKThI, AMeKTPod I, HYKICO(PHIT; BEMECTBO, XHMUUYSCKUN JIEMEHT, aTOM, MOJICKYJia, Macca
aTOMOB M MOJICKYJI, MOH, PaJWKal, aJUIOTPONHS, HYKJIUAbI W HM30TOIBI, aTOMHbIE S-, pP-, d-
opOUTaNM, XUMHUYECKasi CBs3b, 3JIEKTPOOTPULATEIBHOCTb, BaJIEHTHOCTb, CTENEHb OKHCICHMS,
ruOpuau3anys opouTaned, NpOoCTPaHCTBEHHOE CTPOEHHE MOJIEKYJ, MOJIb, MOJISIpHas Macca,
MOJISIpHBI 00BEM, BEIIECTBA MOJEKYJISPHOTO U HEMOJIEKYJISPHOIO CTPOEHUS, KOMIUIEKCHBIE
COEJIMHEHUS, JTUCIIEPCHBIE CUCTEMBI, HICTUHHBIE PACTBOPBI, 3JIEKTPOIUTHUYECKAS JUCCOLUALN,
KHCJIOTHO-OCHOBHBIE PEAKIMU B BOJHBIX PAacTBOPAaX, TMAPOJIA3, OKUCIEHUE U BOCCTAHOBJICHUE,
AIIEKTPOJIN3, CKOPOCTh XUMUYECKOW peakly, MEXaHU3M peakluH, KaTalius, TeIIoBonl 3pdexT
peakuuu, SHTAJIbINUS, TEIIoTa 00pa30BaHUs, SHTPOMMS, XMMHUYECKOE pPaBHOBECUE, KOHCTAHTA
PaBHOBECHSI, OCHOBHBIE TUIIBI PEAKIIMI B HEOPraHUYECKON M OPraHMYECKON XUMUU;

o OCHOBHbIE 3AKOHbl XUMUU 32KOH COXPAHEHUSI MACChl BEIIECTB, MEPHOIMYCCKHIT
3aKOH, 3aKOH IMOCTOSTHCTBA COCTaBa, 3aKOH ABOTajpo, 3aK0oH ['ecca, 3aKOH JEHCTBYIOIINX MaccC B
KHNHCTHUKEC 1 TepMOJII/IHaMI/IKe;

. OCHOGHble Mmeopuu Xumuu: TEOPUIO CTPOCHUS OPraHMUYECKUX COEIUHEHMIA;
CTPOEHMS aToMa, XMMHUYECKOM CBSI3H, SIEKTPOJIUTUYECKON AMCCOLMAIINM, KUCIOT U OCHOBAaHUM,
CTPOEHHUSI OPraHMYEeCKUX COEIUHEHHH (BKJIIOYasi CTEPEOXUMHUIO), XUMHUUECKYI0 KHHETUKY H
XUMHUUYECKYIO TEPMOANHAMHUKY;

o Knaccuukayuilo u  HOMEHKAamypy OPraHU4eCKMX U  HEOPraHMYECKUX
COEIMHEHU; MPUPOIHbIE UCTOYHUKH YTIIEBOJAOPOJIOB U CIIOCOOBI UX MepepadoTKu;

o saxicHelliue 6euiecmea U Mamepuapl: OCHOBHbIC METAILJIBI U CILIaBBI, rpadur,
KBapIl, CTEKJIO, [IEMEHT, MUHEpaJbHbIC YAOOpPEHHs, MUHEpPAIbHbIE U OPraHUYECKHE KHCIIOTHI,
MIeJI0YM, aMMHMaK, YIJIEBOAOPOAbI, (EHOJ, AHWIMH, METaHOJ, O3TaHOJ, JTHJICHIJIHMKOb,
[IIMLEpUH, (GOopMalbIETH, aleTalblerul, aleToH, INII0KO03a, caxapo3a, Kpaxmaj, KJeTdarka,
AMHHOKHUCIIOTBI, OEJKH, HCKYCCTBEHHbIE BOJOKHA, KaydyKH, IUIACTMAcChl, XHpbI, MblIa U
MOIOIIINE CPENICTBA.



YMerTh:

*  Ha3bigamb  V3YYCHHBIC BEIIECTBA 110 «TPUBHAIBHON» WU MEXIYHAPOIHON
HOMEHKJIATYypE;

*  00bACHAMb 3aBUCHMOCTH CBOWCTB XHMHYECKOTO JJIEMEHTa M OOpa30BaHHBIX HM
BEILIECTB OT TMOJIOKEHHS B mepuoauuyeckorl cucreme [[.M. MenpaeneeBa, OoT uxX cocTaBa U
CTPOCHHMSI; TIPUPOJY M CIOCOOBI 0Opa30BaHUsS XWMHUYECKOW CBS3HM, 3aBHCHMOCTh CKOPOCTH
XUMHUYECKON PEaKIMK OT PA3IMYHBIX (PaKTOPOB, 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUSI; PEaKIIMOHHYIO CIIOCOOHOCTh OPTAHMYECKUX COSAMHEHUN OT CTPOCHHS MOJICKYJT;

* onpeodenams: BAICHTHOCTh U CTENEHb OKHUCIICHUS] XUMHUYECKUX BJIEMEHTOB, 3apsl
MOHA, TUIl XUMUYECKOW CBS3U, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, THUI KPUCTAILTMYECKOU
peUIeTKH, XapaKTep CpeAbl B BOJHBIX PAaCTBOPAX, OKUCIUTENb U BOCCTAHOBUTENb, HAIPABIICHHUE
CMEIICHUS PABHOBECHUS TIOJ BIMSHUEM pPa3IUYHBIX (DaKTOpPOB, HM30MEpPhI W TOMOJIOTH,
MPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM KJIaCCaM OPTraHUYECKUX COSAMHEHUH, THIThI pEaKIUil B
OpraHUYECKON ¥ HEOPraHMYECKON XUMHUH, XapaKTep B3aMMHOTO BIUSHUS aTOMOB B MOJIEKYJIaX;

* Xxapaxmepuzoeamv S- , P- ¥ d-3IEMEHTHI IO HMX IOJIOKEHHIO B IEPHOIUYECKOM
cucreme J[.M.Menzaeneena; oOmpe XMMHYECKHE CBOKMCTBA METAJNIOB, HEMETAJLIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX COCIWHEHWH; OOIIMe XUMHUYECKHE CBOWCTBA OpPTaHMYECKHX
COCIMHEHUH; CTPOCHHME M CBOMCTBA OPraHMYECKUX BEIIECTB (YIJIEBOJOPOAOB, CIHPTOB,
(G eHOoJIOB, aTbJETUIOB U KETOHOB, KAPOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHCIIOT U YTJIEBOJIOB;

. 6bINONIHAMb XUMUYECKUIl IKCHepUMeHm TIO PACIIO3HABAHUIO  BaXKHEUIIHUX
HEOPraHWYECKHX U OPraHUYCCKHUX KOHKPETHBIX BEIIECTB;

* npoeooums pacuémael N0 XUMUIECKUM (pOpMysiaM U ypaBHEHUSIM peaKkiuit

. ocyuwiecmenamey CaMOCTOSITENIBHBI TOMCK XUMHUYECKOW HHpOpMAIMN ¢
UCIIOJIb30BAaHUEM Pa3IMYHBIX UCTOUHUKOB.

HUcnoab3oBaTh npnoﬁpeTeﬂﬂme 3HAHUA U YMCEHHUSA B l'lpaKTI/l‘-leCKOi/i
JeATeJIbHOCTH U NMOBCETHEBHOM sKU3HM JJIs1:

. MOHUMAHUSA TJOOAJBHBIX TPOOJEM, CTOSIIMX Tepel YeJIOBEYECTBOM, -
9KOJIOTHYECKUX, SHEPTETHICCKUX U CHIPHEBBIX;

. OOBSCHEHUS! XMUMHUYECKUX SIBIICHUH, MPOMCXOAAIIUX B TpHUpOIE, OBITY M Ha
MIPOU3BO/ICTBE;

. HKOJIOTMYECKU TPAMOTHOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

. OIICHKHU BIUSHUS XUMHUYECKOTO 3arps3HEHHs] OKPYKArOIIe Cpebl Ha OpraHu3M
YeJIoBeKa U JIPYTue )KUBbIE OPTaHU3MBI;

. Oe30macHOl paboThI ¢ BeLIeCTBAMH B JaOOpaTopuu, OBITY U HA POU3BOCTBE;

. ONpe/ICNIeHUsT BO3MOXKHOCTH ~ TPOTCKaHUS XHMHYECKUX TpPEBpalllecHuld B
Pa3JIMYHBIX YCIOBUSIX U OIIEHKH HX TIOCJICICTBHIA;

. pacro3HaBaHus U UACHTU(DHUKAIINH BaXKHEHIIINX BEIIECTB U MaTEPUAJIOB;

. OIICHKH Ka4eCTBa MUTHEBOU BOJIbI U OTJENIbHBIX MUIIEBHIX MPOIYKTOB;

. KPUTHYECKON OIIEHKH TOCTOBEPHOCTH XMMUYECKOW MH(OPMAIINU, TOCTYMAIOIIEH

N3 pas3JIMIHbIX HCTOUYHHUKOB.



COJAEPKAHUE YYEBHOI'O ITPEIMETA

10 kaace

Beeoenue (1 u)
[Ipeamer opranunueckoir xumuu. CpaBHEHHUE OPTraHUYECKUX COCIUHEHUN C HEOPraHUYECKUMHU.
IIpupoaHble, HICKyCCTBEHHBIE U CHHTETHUECKHE COCIUHEHUS.

Tema 1. IIpenmer opranumyveckoit xuMum. Teopusi CTpPOeHHUS OPraHUYECKHX
coequHeHuii (3 u)

BanentHocts. XHUMHYECKOE CTpOCHHE KaK MOPSIOK COEJUHEHHs aTOMOB B MOJIEKYJe
COTJIaCHO MX BaJIEHTHOCTH. (OCHOBHBIE TIOJOXKEHUS TEOPUM XHUMHUUYECKOTO CTPOCHUS
opraHuueckux coeauHeHud. [loHSATHE O TOMOJIOTMHM M TOMOJIOTaX, M30MEPUM U H30Mepax.
Xumuuaeckue GopMyIibl U MOJEIN MOJEKYJ B OPraHUYECKONH XUMUH.

Tema 2. ¥YraeBonopoasl U ux npupoaHbie ucrounuku (10 v)

[Tpupoauslii ra3. Ankansl. [IpuponHblii ra3 kak TOIIMBO. ['oMonorudeckuil psj, H30MepHs
U HOMEHKJIATypa aJIKaHOB. XMMHUYECKHE CBOMCTBAa AJIKAaHOB (HAa NMpUMepEe METaHa W 3TaHa):
rOpeHue, 3aMellleHhe, pas3lioKeHUue M JAerujpupoBaHue. lIpumeHeHue allkaHOB Ha OCHOBE
CBOMCTB.

AJNKeHbl. DTHIIEH, €ro MOJy4eHue (JIernpupoBaHUEM 3TaHa M JAErHjapaTanueil 3TaHoja).
XUMHYECKHE  CBOMCTBA ATHWJICHA: TOPEHHE, KAadeCTBEHHBIC pEakKlWu, THIpaTaus,
nonumepusanus. [lonustunen, ero cBoiictBa u npumeHenue. IIpumeHenue 3TuieHa Ha OCHOBE
CBOMCTB.

Ankanuensl u kaydyku. [loHsTHe 00 ankaaMeHax Kak yIJIeBOJOPOJAX C JBYMs JBOHHBIMHU
CBsA3sIMH. XMMHMUYECKHE CBOMCTBA OyTaaueHa-1,3 u uzonpeHa: odecrBeunBaHue OpOMHON BOJBI U
HnoJMMepH3alys B Kayuyku. Pesuna.

ATNKUHBI. AUETWIEH, €ro IOJy4eHHE MUPOJIM30M MeTaHa M KapOWIHBIM CIIOCOOOM.
XUMHUECKUE CBOICTBA alleTUJIeHAa: roOpeHHe, ooeclBeurBaHue OpOMHOM BObI, IPUCOETINHEHNE
XJIOPOBOJIOPOA U TuApaTanus. [[puMeHeHne aneTnieHa Ha OCHOBE CBOWCTB.

benzon. Ilonyyenne OeH3osa M3 rexkcaHa M aleTWiIeHa. XUMHUYECKHE CBOWCTBa OeH3olja:
TOpeHue, raloreHNpoBaHne, HUTpoBaHue. [Ipumenenne 0eH301a Ha OCHOBE CBOMCTB.

Hedts. CoctaB u nepepaborka HepTH. HedrenpoaykTsl. beH3uH u nonstue 06 OKTaHOBOM
qrcIe.

Jemoncrpanuu. ['openne aneruneHa. OTHOIEHHE ATHJIEHA, alleTWIeHa U OeH3onla K
pacTBopy mepMaHraHata Kanusa. llomydeHWe OSTHIIEHA peakIued JerHapaTalid 3TaHoJa,
alleTuieHa KapOuOHbBIM crocoOoM. PasnoxkeHne Kaydyka @pU HarpeBaHWM, HCIBITAaHHUE
MIPOJIYKTOB Pa3JI0KEHUsI Ha HempeaenbHoCTh. Komneknust o6pa3iioB HedhTH 1 He(TEMpOayKTOB.

JlaGopatopubie onbiThl. 1. OrmpeneneHue 3IEMEHTHOTO COCTaBa  OPraHMYECKHX
COeTMHEHNN
2. W3sroTtoBieHue Mojene MoOJEKya yriaeBogopooB. 3 OOHapykeHHE HeNpenelbHbIX
coenmMHeHUN B Kuakux Hedtenpoxykrtax. 4. Ilomydenue u cBOWCTBa areTWICHA. O.
O3nakomiieHue ¢ kojutekuuei «HedTb 1 mpoayKThl ee nepepadoTKm».

Tema 3. Kuciopoaconep:kaimue oprannieckue pemiecrna (8 u)

EnuHCTBO XMMHMYECKON OpraHu3aldd KUBBIX OPraHW3MOB. XUMHUYECKHUM COCTaB KHUBBIX
OpraHU3MOB.

Crouptel.  [lomydyenne 9STaHona OpOKEHHEM TJIOKO3bI W THUApATalMedl  JTUJICHA.
['unpokcunpHass rTpynma kak ¢GyHKIMOHaNbHas. [IpeacTraBieHne O BOJOPOJHON CBS3W.
XHUMHUYECKUE CBOMCTBA ATAHOJIA: TOPCHHUE, B3aUMOJICHCTBHE C HATpHUEM, 00pa30BaHKE MPOCTHIX U
CIOXHBIX 3(UPOB, OKHCICHHE B anplaerun. [IpuMeHeHHe 3TaHONIa Ha OCHOBE CBOWCTB.
AJIKOTr0JIN3M, €Tr0 NOCIEACTBUS U MPEAYIPEKICHHE.
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[lonsiTue O mnpenenbHBIX MHOTOATOMHBIX CHUPTAaX. [JHMIEpUH KaK MpeAcTaBUTEIb
MHOI'OaTOMHBIX cnUpTOB. KauecTBeHHas peakiusi Ha MHOroaTOMHbIE cIUPTHL. [IpumeneHue
JIUIEPUHA.

@®enon. Ilomyuenue ¢eHona KOKCOBaHHEM KaMEHHOTO yriisl. BzanMmHoe BiIusHUE aTOMOB
B MoOJIeKyJe (¢eHoJia: B3aMMOJCHCTBHE C THUIPOKCHIOM HATPUS W a30THOW KHUCIIOTOM.
[Tpumenenue (heHosia Ha OCHOBE CBOWCTB.

Anpneruasl.  IlonydeHue anpIerufoB OKHCIEHUEM COOTBETCTBYIOLIUX  CIIMPTOB.
XUMHYECKUE CBOWCTBA albJETHUIOB: OKHCIEHHME B COOTBETCTBYIOLLYK) KHUCJIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYIOIIMU ciupT. [Ipumenenune opmanpaeruga u aneTaibIeruia
Ha OCHOBE CBOWCTB.

KapGonoseie kucnortel. Ilomyuenue KapOOHOBBIX KHCIIOT OKHCJICHHEM allbJIETHIOB.
XUMHYECKUE CBOMCTBA YKCYCHOM KHCIIOTHI: O0IIME CBOMCTBA C HEOPTAHUUECKUMU KUCIOTaMH U
peakiusi dtepudukanuu. [IpuMeHeHHe YKCYCHON KHCIOTBI Ha OCHOBE CBOWMCTB. BrIciine
JKUPHBIE KUCJIOTHI HA IPUMEPE NaTbMUTUHOBON U CTEAPUHOBOM.

Crnoxubie 3¢upsl u xupbl. [lomydeHue CIOXHBIX 3(QHUPOB peaknuel dTepuUKaINU.
Crnosxuble 3(upsl B Ipupoie, ux 3HaueHue. [Ipumenenne cinoxHbIX 3(UpPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxkHble 3QUpbl. XUMHUUECKHE CBOMCTBA >KHPOB: THUAPOIU3 (OMBUICHUE) U
TUAPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHne KUpoB Ha OCHOBE CBOMCTB.

VYrieBobl. YTiaeBo/ibl, 3HaY€HUE YIIIEBOAOB B )KMUBOM MPUPOJIE U B )KU3HH YETIOBEKA.

I'moko3a - BelIecTBO C JIBOMCTBEHHOW (YHKIMEH - ambAeTUAOCHUPT. XUMHUYECKHE
CBOICTBA TJIFOKO3BI: OKUCIICHHE B TVIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, OpOKEeHUE
(MOOYHOKHCIIOE U cUpTOBOE). [IprMeHeHue riroKo3b Ha OCHOBE CBOMCTB.

demoncTpauuu. Okxucienue cnupra B anpierua. KadecTBeHHas peakimus Ha
MHOroatroMHble crnupThl. Komnekius «KamMeHHBIH Yrojib W MPOAYKTHI €ro MepepadOTKH».
KauectBennsle peakiuu Ha (eHon. Peakius «cepeOpsHOTO 3epKaay aabICTUOB U TIIFOKO3BI.
OxucneHmne anbAerHaI0B U TIIOKO3bI B KUCIOTHI ¢ ToMoIbio ruapokcuaa meau (I1). Tlomyuenue
YKCYCHO-3TUJIOBOTO 3(¢upa. KauecTBeHHas peakiust Ha Kpaxmal.

JlaGopaTopuble onbIThl. 5 CBolicTBa 3THIIOBOrO cnuprta. 6, 7 CBoiicTBa riHIlepUHAa,
dopmanbaeruma. 8 CroiicTBa ykcycHOW KHCIOTHL. 9 cBoiicTBa xupoB. 10 CpaBHEHHE CBOWCTB
pacTBOPOB MbLIA U CTHpaiIbHOrO mopoika. 11, 12 CpoiicTBa rI0K03bI, Kpaxmania.

Tema 4. A3oTcoaep:kaiiue opranuyeckue semecrsa (2 v)

Awmunsbl. [lonstue o0 amuHax. IlonmydyeHue apomMaTWyeckoro amMuHa - AaHWIMHA - U3
HUTpOOEH30J1a. AHMJIMH KaK OpraHu4ecKoe OCHOBaHUE. B3aumMHoe BIMsIHUE aTOMOB B MOJIEKYJIe
aHWIMHA: OCJIa0JIeHHe OCHOBHBIX CBOWCTB M B3auMojeiicTBue ¢ OpomMHON Bojoi. [Ipumenenue
AQHWJIMHA HAa OCHOBE CBONCTB.

AmuHokucnoTel. [lonydeHne aMMHOKHMCIOT M3 KapOOHOBBIX KHUCIOT U THUIPOIHU30M
0enkoB. XMMHUYECKHE CBOMCTBA aMUHOKHCIOT KakK aM(OTEPHBIX OPraHUYECKHX COETUHEHUM:
B3aMMOJICCTBUE CO IIEJI0YaMU, KUCIOTAMH W JAPYr C Apyrom (peakuusi MOJMKOHICHCAIINH).
[TenTunHas cBA3b ¥ nonunenTuabl. I [puMeHeHe aMHUHOKUCIIOT HA OCHOBE CBOMCTB.

benku. I[lonyuenne OENKOB peakiueil MOTMKOHACHCAIIMM aMHHOKHUCIOT. [lepBuuHas,
BTOPUYHAS M TpPETHYHas CTPYKTYpbl OenkoB. XHMMHYECKHE CBOWCTBa OENKOB: TOpEHUE,
JeHaTypalus, THAPOIU3 U I[BETHbIE peaknu. buoxumuueckue GyHKINHU OEIKOB.

I'enernyeckas cBs3b MEXAY KJIaCCAMHU OPraHUYECKUX COCTUHEHUM.

HyxnennoBbie kucinoTsl. CHHTE3 HYKJIEHHOBBIX KHCIOT B KIETKE U3 HYKJIEOTH/IOB.
OO6umit man ctpoenus: Hykieoruna. CpaBHenue crpoenus u ¢ynkuuit PHK u JIHK. Ponp
HYKJIEMHOBBIX KHCIIOT B XpaHEHHUM M Nepejade HacieacTBeHHOM uHdopmanuu. Ilonarue o
OMOTEXHOJIOTMU U T€HHON MHXEHEPHH.

JemoncTpaumnu. B3zanmoeiicTBue aMMHuaka M aHWJIMHA C COJITHOW KUCIOTOM. Peakums
aHuIMHa ¢ OpoMHOHM BOJOH. /loka3aTrenbcTBO HAMMUYUS (PYHKIIMOHAIBHBIX TPYII B pacTBOpax
aMMHOKUCIOT. PacTtBopeHne U ocaxnaeHue OenkoB. lIBeTHble  peakuuu  OENIKOB:
KCAaHTONIPOTEHHOBass M OuypeToBas. ['opeHHe NTUYBEr0 Tepa M IIEPCTAHOM HUTHU. Mozenb
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mogekyiasl JIHK. Tlepexoapl: 3TaHOM [= | STHICH 3THICHTIIUKOIb [= | aTHACHIIMKOIAT Meau (I1);
ATaHOJ [= PTaHalb [~ |3TaHOBAsI KUCJIOTA.
JlabopaTopublie onbIThl. 13. CBolicTBa OEIKOB.

IIpakTuyeckas padora Nel. Mnentudukanust opraHi4ecKuX COeIUHEHHA.

Tema 5. Beakn kak Oouonosaumepnl. CTpykTypa 0e/IKOB, XUMHYeCKHE CBONCTBA,
3HayeHue u npumenenne (5 u)

@epmentel. @DepMeHTHI KaK OHOJOTMYECKHE KaTalu3aTopbl OENKOBOW MPUPOIBI.
Ocobennoctu (pyHKIIMOHMPOBaHUS (hepMeHTOB. Posib pepMEHTOB B )KU3HENESTEIBHOCTH KUBBIX
OpPraHU3MOB U HAPOJHOM XO3SHCTBE.

Burtamunbl. [lonsatue o ButamuHax. Hapymienus, cBs3aHHble ¢ BUTaMHHAaMHU:
ABUTAMUHO3bI, TUIOBUTAMHMHO3bl W THUIEPBUTAMHUHO3bl. Butammn C Kak mpeacTaBUTEIb
BOJIOPACTBOPUMBIX BHUTAMMHOB M BUTaMMH A KaK IPEACTAaBUTENb KHUPOPACTBOPUMBIX
BUTaMHHOB.

I'opmonsl. [loHsATHE O TOPMOHAX KaK T'yMOPAJIbHBIX PErYIATOpaxX >XKU3HEAEATEIbHOCTH
KHUBBIX OpPraHuU3MOB. MHCYIMH M aJpeHalWH KakK MpencTaBUTEIH TOpMOHOB. [Ipodmmakruka
caxapHoro nuabera.

JlexapctBa. JlekapcTBeHHass XUMHs: OT HATPOXMMHUHU JI0 XMMHUOTEpANUU. ACHUPHH.
AnTHOMOoTHKM M JucOakTepuo3. Hapkormueckue BemiectBa. Hapkomanus, Oopsba  u
npoUIaKTUKA.

JemoncTpanuu. PaznoxxeHue nepokcuia BOJOpOJa KaTajga3zoi ChIpOro Msca U ChIpOro
kaprodenss. CMC, conepxammx sH3uMBL. Mcnbiranue cpeapl pactBopa CMC uMHIMKAaTOPHON
OyMmarom.

nadopatopHble onbIThbl. 14. 3HakoMCTBO ¢ oOpa3namMu IpenapaToB JOMallHEH,
71a00paTOPHOM ¥ aBTOMOOMIIBHOW alTEeUKH.

Tema 6. XuMus u :Ku3Hb. brojornueckn akTuBHbIe BemecTna (S u)

HckycctBennsle nonumepbl. [lomyueHne MCKYyCCTBEHHBIX NOJUMEPOB, KaK MPOAYKTOB
XUMHUYECKONH MOAU(UKAIMK TPUPOAHOTO MOJIMMEPHOTO ChIpbs. VICKYCCTBEHHbIE BOJIOKHA
(amreraTHBIN IIENIK, BUCKO3a), X CBOICTBA U IPUMEHEHUE.

Cunternyeckue mnonumMepbl. IlomydeHMe CHHTETHMUYECKHMX TOJIMMEPOB PpeaKIUsAMU
NOJIMMEpHU3aMK U TMONUKOHJeHcauuu. CTpyKTypa IMOJMMEpPOB JHMHEWHAas, pa3BETBIECHHAs U
npoctpaHcTBeHHas. [IpeacTaBuTeny CHHTETMYECKHX IJIACTMACC: TOJIMATHIEH HU3KOIO U
BBICOKOI'O JaBJIEHUS, TOJUIPONIIEH U MOIUBUHWIXJIOpUI. CUHTETUYECKHE BOJIOKHA: JIAaBCaH,
HUTPOH U KalpoH.

Jemonctpanun. Komnekuus niuactmace v u3faenuid u3 Hux. Komiekum ucKycCTBEHHbBIX
Y CUHTETUYECKHU BOJIOKOH U M3JEIUH U3 HUX. Pacro3HaBaHne BOJIOKOH.

JlabGopaTopuble onbIThl. 15. O3HakomiieHHE ¢ OOpa3llaMH TUIACTMACC, BOJIOKOH U
Kay4JyKOB.

IIpakTHyeckas padora Ne2. PacriozHaBaHME IJIaCTMAacC U BOJIOKOH.

Tema 7. O60061meHne MaTepuaja no Kypcy opranundyeckoi xumuu (1 )
Pemenune 3amau m ynpakHEHUH MO KypCcy OpPraHMYeCKOW XHMMHH, NOATOTOBKA, BBINOJHEHUE W
aQHAJIN3 WUTOTOBOM KOHTPOJIBHON PabOTHI.



11 kaace

1. Ctpoenne aToma. (3 u)

Ilepuonnyeckuil 3aKOH W INEpPUOAMYECKAs CUCTEMa XUMHUYECKUX 3jeMeHToB. CocTaB
aTOMHBIX siiep. CTpoeHue 3IIEKTPOHHBIX 000J0YEK aTOMOB 3JEMEHTOB MEPBBIX 4-X MEPHUOJIOB.
OCOOEeHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK AaTOMOB IIEPEXOIHBIX 3JIEMEHTOB.

Y4eHUKH 10JKHBI 3HaTh U IOHUMATh:

-BaKHEHMIINE XUMUUYECKUE TOHATUSA: XUMUYECKUH 3JIEMEHT, aTOM, U30TOIIbIL.

-OCHOBHBIE 3aKOHbI XUMUU: IEPUOINYECKUI 3aKOH.

YMers:

-00BSICHATH 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB B IIPE/EIax MajblX
HEPUOJIOB U INIaBHBIX MOJrPYIII;

-OIIPENENATh CTEIIEHb OKUCIIEHUSI XMMUUECKHUX 3JIEMEHTOB;

- XapaKTepu30BaTh IEMEHTHI (0T BOJOPO/Ia 10 KaJIbIUs) IO UX HOJOXKEHUIO B
nepuonuieckoit cucreme J.M.MenzaeneeBa u 0COOEHHOCTEH CTPOCHHUS X aTOMOB.

2. CTpoenue BenecTBa. XumMmmuueckas cBsi3b. (14 u)

[lepuonuyeckuil 3aKOH W IEPUOAMYECKAs CUCTEMa XUMHUYECKUX 3jeMeHToB. CocTaB
aTOMHBIX siep. CTpoeHHe AIIEKTPOHHBIX 000J0YEK aTOMOB 3JEMEHTOB MEPBBIX 4-X MEPHUOJIOB.
OCOo0GeHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK AaTOMOB MEPEXOIHBIX 3JIEMEHTOB.

Y4YeHUKH T0JKHBI 3HaTh U IOHUMATh:

-Ba)KHEHMIINEe XUMHUYECKUE MOHATUSA: XUMUYECKUHN 3JIEMEHT, aTOM, U30TOIIbI.

-OCHOBHBIE 3aKOHbI XUMUU: IEPUOINYECKUIN 3aKOH.

YMersb:

-00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB AJIEMEHTOB B IpeesiaX MaJIbIX
NIEPUOOB U TIABHBIX NOAIPYIIII;

-OIpEeNENATh CTENIEHb OKUCIIEHUSI XMMUUECKHUX 3JIEMEHTOB;

- XapaKTepu30BaTh IEMEHTHI (0T BOJOPO/Ia /10 KAJIBIUs) IO UX MOJOXKEHUIO B
nepuoaunueckoit cucreme J[.M1.MenneneeBa u o0coOEHHOCTEN CTPOEHUS UX aTOMOB.

IIpakTnueckas padora Nel — PemieHue sKkcriepuMEHTANBHBIX 33/1a4 MO ONPEIEIICHUIO

mIacTMacC U BOJIOKOH.

3. Xumuyeckue peakuuu. (8 u)

Knaccupukanusa xumudeckux peakiuil. CKOpOCTb peakuuu, €€ 3aBUCHMOCTbh OT
pasnnuHbIX (pakropoB. Karanusz. OGpatumocTs peakiuil. XUMHYECKOe paBHOBECHE M CIIOCOObBI
ero cmenlenus. Cpena pacTBOPOB: KHCIIas, HEUTpanbHasl, eT0YHAasl.

VY4eHUKH T0JKHBI 3HaTh U IOHUMATh XMMHUYECKNE TIOHSTHS:

-OKHCITUTENb U BOCCTAHOBUTEIIb, OKHCIIEHUE 1 BOCCTAHOBJIEHUE, TEIIJIOBOM 3P QeKT
peaxkuu, CKOpoCTb XMMHUYECKOHN peakliiy, KaTalu3, XMMUYECKOE PABHOBECHE

- OCHOBHBIE TEOPUH XUMHHU: JIEKTPOIUTUYECKAS AUCCOLIUAITHS

YMmers:

- OIPENENSITh CTENEeHb OKUCIEHUS JIEMEHTOB, OKUCIUTEIh U BOCCTAHOBUTENb

- OOBSCHATH 3aBUCUMOCTh CKOPOCTH PEAKIIMU M CMEIEHUS] XUMHUECKOTO PABHOBECHS OT
pa3anyYHbIX (aKTOPOB

IIpakTnueckas padora Ne2 — CKOpPOCTh XHUMHUECKOM peakiuu. XHUMHUYECKOe
paBHOBECHE.

IIpakTuyeckass padora Ned — PemeHne SKCIEpUMEHTANBHBIX 3a7ad 10 TEMeE
«I'moponus»

4. BemecTBa u ux cBoiicrpa. (9 4)



Knaccudukanus Heopranwmdeckux BemlectB. Meramnel.  Hemeramnsl.  Kucnots
HEOpraHu4yeckue U opranndeckue. OCHOBaHMS HEOPraHUYECKHE W OpraHudeckue. AMQpOTepHbIe
HEOPraHWYECKUE U OPraHUyYeCcKue coelnHeHus. KauecTBEHHbIE peakKlUi Ha HEOPraHUYECKUEe U
OpPraHUYECKHUE BEIIECTBA.

VY4eHuK T0JKEH 3HaTh U IOHUMATh XUMUYECKHE ITOHATHS:

-KUCJIOTBI, OCHOBAHUS, COJIH, aM()OTEPHOCTh OPTaHUYECKUX U HEOPTaHUIECKUX BEUICCTB

YMers:

-Ha3bIBaTh BEILIECTBA

-OIPEAEIIATh NPUHAIIEKHOCTD BEIIECTB K PA3JIMYHBIM KJIacCaM

- XapaKTeprU30BaTh OOIIHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX U
OpPraHUYECKUX COECIMHEHU

-00BSACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBA U CTPOCHUS

-BBINOJHATh XUMUYECKUNA SKCIIEPUMEHT 110 PACIO3HABAHUIO BAXKHEHIIINX
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB

IpakTuyeckas padora Ne4 — CpaBHeHUE CBONCTB OPraHUYECKUX U HEOPTaHUYECKHUX

COEeIMHEHUI.
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TEMATHYECKOE INTAHUPOBAHHME

N3 Hux

Ne Kosmn4yecTBo

- HaumeHnoBaHue pa3zjiesa 4ACOB NPaKTHYECKHEe | KOHTPOJIbHbIE

f padoTbl padoThI

10 kaace

1 BBenenue 1 - -

2 Tema 1. Teopus -crpoeHus 6 - -
OPraHUYeCKHUX COCITMHCHHUI

3 Tema 2. VYraeBomopoabl H UX 10 - Nel
NPUPOJIHBIC UCTOYHUKH

4 Tema 3. Kucnopoaconepxaiue 8 - No2
OpPraHUYeCKHe BEIIECTBA

5 Tema 4. A3sorcoaepsxkaiue 2 Nel -
OpPraHUYeCKHe BEIIECTBA

6 Tema 5. benkun KaK 2 - -
ouononumMepsl. CTpykTypa OENKOB,
XUMHUYECKHE CBOWMCTBA, 3HAYCHUEC H
PUMEHCHHE

7 Tema 6. XumMus u IKU3Hb. 6 No2 -
buosornyecky akTHBHBIC BENIECTBA

8 O0oOmenne  maTepuaia IO 1 - Ne3
KYpCy OPraHMY€CKOW XUMUHU

Hroro: 35 2 3
11 knace

1 Tema 1. Ctpoenue aToma. 3 - -

2 Tema 2. CrpoeHue BelIecTsa. 14 Nel Nel
XUMUYECKas CBA3b.

3 Tema 3. XumMuueckue peakiuu 8 Ne2, Ne3 No2

4 Tema 4. BemectBa u ux 9 Ned -
CBOICTBA

5 O6o06menne  Martepuaiga 1O 1 - Ne3
KYpCy OPraHMYeCKOW XUMHUHU

Hroro: 35
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