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PaGouasi nporpaMmma no XumMuu JJisi
10 kaacca
(3 waca B Hemearo, 102 yaca yriryoJieHHBI YPOBEeHb)

PabGouast oOmeoOpa3oBaTenbHas MporpaMMa 1O XUMHH (YTUIYOJICHHBIA  YPOBEHB)
qutst 10 kitacca cocTaBiieHa Ha OCHOBE CIIEAYIOIMX HOPMAaTUBHBIX IOKYMEHTOB:

1. ®enepanbHOTO rOCYJApPCTBEHHOTO 00pa30BATENBHOTO CTaHIApTa CPETHEro OOIIEro
obpazoBanus (PI'OC COO) (yrBepkaeH mpukazoM MUHUCTEpCTBA OOpa30BaHHUS W HAYKU
Poccutickoit @enepamuu ot 06.10.2009 Ne 413).

2. ®enepanpHOro nepeyvHs yaeOHnkoB Ha 2022/2023 y4ueOHblit ro.

3. OcHoBHo# 006pazoBarenbHON Tporpammbl MBOY COILLL Ne5.

4. OO6mieoOpa3oBaTeNbHOW MPOrpaMMBbI 10 XUMHH (YTIIyOJIeHHBI ypoBeHb) mist 10-11
KJlacca, aBTOpckoil mporpammbl 1o xumuu [aGpuensna O.C. Peammzyercs YMK moa
penakmueii 'abpuensaa O.C.

Pabouas nporpamma no XMMHHU COCTaBJIEHA C YYETOM paboyeil MporpaMMbl BOCIIUTAHMSL.
BocnuratenbHblii MOTEHLMAN JaHHOTO Y4eOHOro IpeaMera oOOeCHeuuBaeT pealu3aluio
CIEIYIOIIMX IIEJEBbIX IPUOPUTETOB BOCHUTAHHUS OOYYalOIIMXCS: YBAXKEHUE M IPHUHSITHE
JOCTH)KEHUIN XMMHUM B MUpPE, Pa3BUTHE YYyBCTBO I'OPJIOCTH 332 POCCUMCKYI0 XMMUYECKYIO HAyKy U
YBa)KEHHUE K UICTOPUU €€ Pa3BUTHUS; YOEKAEHHOCTH B TOM, YTO IPUMEHEHHUE NOJyYEHHBIX 3HaHUN
U YMEHMH sBIsieTcss 00BEKTUBHOM HEOOXOAMMOCTBIO Ui Ge30macHOi paboThl ¢ BEleCTBaMH U
MaTepHalaMy; pa3BUTHE IKOJOTMYECKOM PaMOTHOCTH U OCHOB 370pOBOro 00pas3a KU3HHU.

[IJTAHUPYEMBIE PE3VYJIbTATHI ocBoeHust yueOHOTO mipeiMeTa « XUMHUsI» 3a Kype
cpenHero o0Iero oopa3oBaHus

JInuHOCTHBIE pe3yJibTaThbl OCBOEHHUSI OCHOBHOIM 00pa30BaTeIbHOM MpOorpaMmbl JOJIKHBI
OTpa)kaTh:

1) poCCHICKYI0 TPaXIaHCKYIO HIACHTHYHOCTb, NATPUOTHU3M, YBOKCHHE K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH niepex PoauHoON, ropocTH 3a CBOM Kpaid, cBor0 Poauny, mpouuioe n
HACTOALIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuu, yBakeHHME TOCYNapCTBEHHBIX CHUMBOJIOB
(repO, duar, rumH);

2) TPAXXJAAHCKYIO MO3UMIHI0 KaK dKTUBHOI'O U OTBECTCTBCHHOI'O YJICHA pOCCHﬁCKOFO OGIJ_IGCTBa,
OCO3HAKIIETO CBOM KOHCTUTYIIMOHHBIC IIpaBa H 065{33HHOCTI/I, YBaXaromiero 3aKOH H
IMpaBOIOPAIOK, 06nazla10mer0 YYBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAaHHO
MNPUHHUMAIOIIETO TPpaJUuIWUOHHBIC HAIMOHAJIBHBIC H 06meqen03equKI/Ie T'YMaHHUCTUYCCKUE U
ACMOKPAaTUUICCKHUEC ICHHOCTH,

3) roTOBHOCTH K ClTy)eHHI0 OTEUeCcTBY, €ro 3aluTe;
4) chopMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS

HayKH U OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha AMANore KYJIbTyp, a TakKe pa3iNdHbIX
¢dopM 0011eCTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;



5) chOpMHUPOBAHHOCTH OCHOB CaMOPa3BHTHSI W CAMOBOCIHTaHHS B COOTBETCTBUH C
00IIeYeIOBeUECKUMU I[IEHHOCTSIMU W HJIeAIaMH TPaXKJAHCKOTO OOIIECTBA; TOTOBHOCTh U
CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOH 1€ATEIbHOCTH;

6) TOJICPAHTHOE CO3HAHUC U IIOBCACHUC B IOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIOCOOHOCTD
BCCTHU JUaJior C APyruMu JIOAbMU, JOCTUI'aTh B HCM B3aMMOIIOHUMAHUWA, HAXOAUTH O6IJ_II/IC Jagsest
H COTPpYAHHUYATh JIA UX JOCTUKCHMUA,

7) HaBBIKH COTPYIHUYECTBA CO CBEPCTHHKAMH, JCTBMH MIIAJLIErO BO3pacra, B3pOCIBIMU B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIeN0BATENILCKON, IPOEKTHON U APYTUX
BUJAX JI€ATEIIHOCTH;

8) HPaBCTBEHHOE CO3HAHUE U MOBEJCHNUE HA OCHOBE YCBOCHUS OOIICYETIOBEUYCCKUX IIEHHOCTEH;
9) rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHMIO, Ha IPOTKECHUH
BCEH KM3HHU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO
YCIIEIIHOM MPO(eCCHOHAILHOW U OOIIECTBEHHOM JACATEIbHOCTH;

10) screTHvecKkoe OTHOIICHHE K MHPY, BKIIIOYAs ICTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUIA;

11) npuHsATHE | peaIM3alMi0 IEHHOCTeH 370poBOro W 0Oe3omacHOoro o0pasza IKHU3HH,
HOTPEOHOCTH B (PM3MUECKOM CaAMOCOBEPIICHCTBOBAHHH, 3aHATUAX CIIOPTUBHO-0310POBUTEIBHON
ACATCIIBHOCTBIO, HCIOPUATHUC BPCAHLBIX IPUBBIYCK! KypcHus, YHOTpC6J'ICHI/I$I AJIKOI'0JI4,
HApKOTHKOB;

12) OepexHoe, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHHE K  (PU3HYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M JIPYTHX JIOJCH, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIIIb;

13) oco3HaHHBI BBIOOp Oymyried mpodeccur M BO3MOXHOCTEH pealu3alii COOCTBEHHBIX
JKU3HEHHBIX TUIAaHOB; OTHOIIEHHWE K NPOdEeCCHOHATBHOU MJESITeNbHOCTH KaK BO3MOXKHOCTHU
y4acTUss B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJIAPCTBEHHBIX, OOIICHAIMOHAILHBIX
npo0iem;

14) chOpMUPOBAHHOCTH HKOJIOTUYECKOTO MBIIUICHHS, MOHUMAHUS BIUSHHUS COIMATBHO-
HKOHOMUYECKUX MPOLECCOB HAa COCTOSHUE NMPUPOAHONW M COLMAIBHOW Cpeibl; MpUOoOpeTeHHe
OIIBITA 3KOJIOTO-HAIIPABJIEHHOM 1E€ATENbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHWE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPHHSATHUS
EHHOCTEN CEMENHON KU3HHU.

MertanpeameTHble pe3yJbTaThl OCBOCHHMSI OCHOBHOM 00Opa30BaTeIbHONW MPOrpaMMBI
JIOJKHBI OTpaX<aTh:
1) yMeHHe CaMOCTOSATEILHO ONPEICNIATH e JISSITETbHOCTH U COCTABIIATH TUIAHBI
JeATEIbHOCTH; CAMOCTOSTEIILHO OCYILECTBIIATh, KOHTPOJIHUPOBATH U KOPPEKTUPOBATH
JIEATEIBbHOCTh; UCIIOJIB30BaTh BCE BO3MOYKHBIE PECYPCHI JUISl TOCTUKEHUS ITOCTABICHHBIX LEIe
U peanu3aliy IIaHOB AeSTeTbHOCTH; BEIOUPATh YCHEIIHbIE CTPATErNH B Pa3IMYHBIX CUTYAILIHSX;

2) yMEHHUE NPOTYKTUBHO OOLIATHCS U B3aMMO/ICHCTBOBATh B IPOIECCE COBMECTHOM
NeSITeIbHOCTH, YIUTHIBATH MO3ULIUH JPYTUX YIYACTHUKOB JIESATEIBHOCTH, 3(p(peKTHBHO
paspematb KOH(PIUKTHI;



3) Bi1ajicHKE HaBBIKAMH [TO3HABATEIBHOM, Y4eOHO-UCCIICI0BATEIBCKON M IPOCKTHOM
ACATCIIbHOCTH, HABbIKAMHU PAa3pCUICHU A HpOGHeM; CHOCOGHOCTL U T'OTOBHOCTH K
CaMOCTOSITENIbHOMY IMOMCKY METO/I0B PELICHUS MPAKTUYECKUX 33/]1a4, IPUMEHEHUIO PA3IUYHBIX
METOJIOB O3HAHUS;

4) TOTOBHOCTB U CIIOCOOHOCTh K CAMOCTOSTEILHOM HHPOPMALIMOHHO-TT03HABATEIbHOM
JESITEIbHOCTH, BIIQJICHUE HABBIKAMH MOJTYYCHHSI HEOOXO0MMOIN HH(OpMAIIIH U3 clIoBapeit
pa3HbIX TUIIOB, YMEHUE OPHUEHTUPOBATHCS B PA3NIUYHBIX HCTOYHUKAX MH(POPMAIIMH, KPUTHUECKH
OIICHUBATh U UHTEPIIPETUPOBATH HH(DOPMAIIHIO, TTOTYyIaeMYI0 U3 PA3TMYHBIX UCTOYHHKOB;

5) yMeHue UCIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
(manee - UKT) B pemieHny KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPTaHU3AIIMOHHBIX 33124 C
coOnrofeHreM TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€3011aCHOCTH, TUTHCHBI,
pecypcocOepekeHus, MPABOBBIX M ATHYECKUX HOPM, HOPM UH(OPMAIIMOHHOM 0€3011aCHOCTH;

6) yMeHue onpeessTh Ha3HaueHHE U QYHKIMH Pa3IMYHbIX COIIMANBHBIX HHCTUTYTOB,

7) YMCHHUE CaMOCTOATCIIbHO OLICHUBATL U IPUHUMATD PCIICHUA, OIIPCACIIAIOIINEC CTPATCTHUIO
MOBCACHM, C YUCTOM I'pa’KaAaHCKUX U HPAaBCTBCHHBIX HCHHOCTefI;

8) BJIAACHUC A3BIKOBBIMU CPEACTBAMU - YMCHUC SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOKO TOUYKY
3pC€HMA, UCII0JIb30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,

9) BJIaACHHNC HaBbIKaMH M03HaBaTeILHON pe(bJ'IeKCI/II/I KaK OCO3HaHH: COBCPIIACMBbIX HeﬁCTBHﬁ u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PCIYJIBTATOB U OCHOBaHHﬁ, I'paHHuIl CBOCTO 3HAHWA U HEC3HAHUA,
HOBBIX ITO3HABATCJIIbHBIX 3a/la4 U CPCACTB UX JOCTUIKCHUA.

IIpenmeTHble pe3yabTaThl:
BbInyCKHUK 10JI5KeH HAYYUTCS:

- pacKpbIBaTh Ha IPUMEPaAx poJib XUMUU B (POPMUPOBAHUHU COBPEMEHHON HAYYHON KapTUHbI
MHpa U B IPAKTUYECKOH ACATEIBHOCTH YEJIOBEKa, B3AUMOCBA3b MEXKy XUMUEU U IPYyTUMU
€CTECTBEHHBIMU HAyKaMHU;

- WJUTIOCTPUPOBATDH HAa MPUMEPAX CTAHOBJIICHHUEC U 3BOJIIOITHUIO OpFaHI/I‘IeCKOﬁ XUMHHU KaK HAyKH
Ha Pa3sjIMYHbIX UCTOPHUYCCKUX IdTallax €€ Pa3BUTHA,

YCTaHAaBJIMBATb MPHUYNHHO-CIICACTBCHHBIC CBA3U MEKAY CTPOCHUCM aTOMOB XUMHWYCCKUX
3JICMCHTOB U NIEPUOANICCKUM NU3MCHCHUCM CBOMCTB XMMHYECKHX 3JIEMEHTOB U X CO€I[I/IHCHI/II71
B COOTBCTCTBHUHU C ITOJTOKCHUEM XUMHUYCCKUX 3JICMCHTOB B HepPIO,[II/I‘{CCKOﬁ CHUCTEMC,

- aHaJIM3UPOBATH COCTAB, CTPOEHHUE U CBOICTBA BEILIECTB, MPUMEHSS MTOJI0KEHNS OCHOBHBIX
XUMHUYECKHX TEOPHil: XUMUYECKOIO CTPOEHUS oprannyeckux coeaunenuit A.M. bytneposa,
CTPOEHMS aTOMa, XMMHUYECKOH CBSI3H, 2JEKTPOIUTUUECKOM JUCCOLMALIMU KUCIIOT U OCHOBAHUIA;

- YCTaHABIIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSA3HU MEX/1y CBOMCTBAMU BEILIECTBA U €I0 COCTaBOM
U CTPOCHHEM;

-IIPUMEHATH IIPABUJIa CUCTEMATHYECKON MEKTyHAPOJHON HOMEHKIIATYpPBI KaK CPECTBA
pa3iaryeHus U UIeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOEHUIO;



- COCTaBJIATh MOJIEKYJISIPHBIEC U CTPYKTYpPHBIE ()OPMYIIBI HEOPTaHUYECKUX U OPTaHUYECKHX
BEIIIECTB KaK HOCUTENeH nH(pOpMAIMK O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX U
IIPUHAUICKHOCTH K OIIPEIECIIEHHOMY KJ1acCy COCINHEHU;

- OOBSCHATH IPUPOY U CIIOCOOBI 00pa30BaHUsA XUMUYECKOM CBSA3M: KOBAJIEHTHOH (IIOJISIPHOM,
HENOJIIPHOM ), HOHHOW, METAJUIMUECKOM, BOJOPOIHOM — C LIEJIbIO0 ONPEEIICHNS XUMUUECKOI
AKTUBHOCTH BEILIECTB;

- XapakTepu3oBaTh (PU3NYECKHE CBOMCTBA OPraHUYECKUX BELIECTB M yCTAaHABINBATh
3aBHCUMOCTH (PM3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUTMUECKON PEIIETKH;

- IPUBOJIUTH IPUMEPHI XUMUUECKUX PEAKIMM, PACKPBIBAIOIIUX XapaKTEPHbIE XUMUYECKHE
CBOWCTBA OPraHMYECKHUX BEILECTB U3YUYEHHBIX KJIACCOB C LIEbI0 UX MIEHTU(UKALUYU U
00BsICHEHUS 00JIACTH IPUMEHEHHUS;

- OIpCACIATE MCXaHU3M PCAKIMU B 3aBUCUMOCTH OT yCJIOBI/Iﬁ MMPOBCACHUA PCAKIIUN U
IMPOrHO3UPOBATH BO3MOKHOCTD IIPOTCKAHUA XUMHUUCCKUX peaKI_II/Iﬁ Ha OCHOBE THIIa XUMHYECKOU
CBS3H U aKTHUBHOCTHU PCAarc¢HTOB,

- YCTaHAaBJIMBATb 3aBUCUMOCTD peaKHHOHHOfI CIIOCOOHOCTHU OpTraHU4YCCKUX COCI[I/IHCHI/II;'I oT
XapaKTepa B3aMMHOI'O BJIIMAHUA aTOMOB B MOJICKYJIAaX C HCJIbIO IIPOrHO3UPOBAHUS ITPOJAYKTOB
peakiuu;

-yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTHU XUMHYCCKOM pPCakiuu u CMCIICHUA XUMHYCCKOTI'O
PAaBHOBCCHUA OT Pa3JIMYHBIX (1)aKTOpOB C ICJIBIO OMMPECACTICHUA OITUMAJIbHBIX YCJIOBI/II;'I
MPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;

- yCTaHaBJIMBATh ITCHCTHUYCCKYIO CBA3b MCKAY KilaCCaMU HCOPTraHNMYCCKUX U OPTaHUYCCKUX
BE€IICCTB JJIsA 000CHOBaHHUS HpHHHHHHaﬂbHOﬁ BO3MOXHOCTHU IMOJTYYCHHA HCOPraHNYCCKUX U
OpTaHU4YCCKUX CO@I[I/IHGHI/Iﬁ 3aIaHHOT'O0 COCTaBa U CTPOCHUS;

- MOJAOMPATh PEareHThl, YCIOBUS U OMIPEIETSATh TPOIYKThI PEAKIINA, TTO3BOJISIONINX
peann3oBaTh Ja0OPATOPHBIE U TPOMBITIIICHHBIE CITIOCOOBI MOTYUYEHUS BAXKHEHIIINX
OPraHUYECKHUX BEIIECTB;

- ONpEAEIATh XapaKTeP CPeIbl B pe3yabTaTe T'UIpoJin3a HEOPTAHUUECKUX U OPTaHUIECKUX
BEIIECTB U MIPUBOAUTH MPUMEPHI THIPOJIN3a BEMIECTB B TIOBCETHEBHOM KM3HU YEJIOBEKaA,
OMOJIOTHYECKUX OOMEHHBIX MTPOIIECCaX W MPOMBIIIIICHHOCTH;

- IPUBOJUTH ITPUMEPBI OKHUCIIMTCIIbHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ B IpHUpoac,
MMPONU3BOACTBCHHBIX MMPOHCCCAX U KUSHCACATCIbHOCTH OPraHu3MOB; 00OCHOBEIBATE
MPAKTUYCCKOC UCITOJIb30BAHNEC HCOPTAaHUUCCKHUX U OPTaHNYCCKUX BCIICCTB U UX peaKuHﬁ B
MMPOMBIINIJICHHOCTH U GBITy;

- BBIMIOJIHATH XMMHUYECKUN HKCIIEPUMEHT 10 PACIO3HABAHUIO U MOJYYEHUIO OPraHUYeCcKUX
BEIIECTB, OTHOCSIIMXCS K PA3INYHBIM KJlacCaM COEIMHEHUI, B COOTBETCTBUU C MTPaBUIIaMU U
nprueMaMy 0e30macHoi paboThl ¢ XUMHUUYECKUMHU BELIECTBAaMH U J1a00paTOPHBIM
000pyI0BaHUEM;



- POBOJIUTH PAacUeThl HA OCHOBE XUMHUYECKUX (POPMYI U ypaBHEHUH peaklUii: HaX0XKICHHUE
MOJIEKYJISIPHOM (hOpMYJIbI OpraHMYECKOI0 BEIECTBA M0 €ro MIIOTHOCTH U MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJIAIIUX B €r0 COCTAB, WJIX 110 IPOIYKTaM CrOPaHUs; pacyeThl MACCOBOM JOJIN
(Macchl) XMMHUYECKOTO COETMHEHUS B CMECH;

- pacuyeTbl Macchl (00beMa, KOJIMYEeCTBA BELIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJHO U3 BEILIECTB
JaHO B M30BITKE (MMEET MPUMECH ); paCueThl MACCOBOW MJIM 0OBEMHOM JI0JIM BBIX0J1A MPOIYKTa
peaKkuu OT TEOPETUUECKHU BO3ZMOXKHOI'O; PacueThl TEIIOBOTO 3(pdeKTa peakiuu;

- pacueTbl 00BEMHBIX OTHOLIEHUH ra30B IPU XMMUYECKUX PEAKLMIX; PacyeThl Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIMH, €CIIM OJHO U3 BELIECTB JaHO B BUJIE pacTBOPa C
ONPEAEICHHON MacCOBOM J10JI€M PACTBOPEHHOI'O BEILIECTBA;

- UCII0JIb30BATh MCTOAbI HAYYHOI'O ITIO3HAHUA: aHAJIN3, CHHTC3, MOACIIMPOBAHUC XUMHUYICCKHUX
IMpouecCcCcoB U SIBJICHUI — IIpyu pCIICHUHA y‘le6HO-I/ICCJ'IeI[OBaTeJ'II>CKI/IX 3aia4 110 U3Yy4YCHUIO
CBOI>'ICTB, crmoco0oB MOJIYUCHHUA U PACIIO3HABAHUA OPIraHNYCCKUX BCILCCTB,

- BJIAJICTD IIpaBUJIaMH Oe3omacHOro O6paHICHI/I$I C CIKMMHU, TOPHOYMMHU U TOKCHUYHBIMHA
BCIICCTBAMHU, CpCACTBaAMU OBITOBOM XHUMHU,

- OCYLIECTBJISITh IOMCK XUMUUECKON MHPOPMAIK 10 HA3BAHUSM, UIEHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

- KPUTUYECKHU OLIEHUBATh U UHTEPIPETUPOBATH XUMUUYECKYIO HHPOPMALUIO, COAEPHKAILYIOCS B
COOOILIEHUSAX CPEACTB MaccoBoO nH(popManuu, pecypcax MHTepHEeTa, HAYYHO-TIOMYISPHBIX
CTaThsAX C TOUYKH 3PEHUS €CTECTBEHHO-HAyYHOU KOPPEKTHOCTHU B LIEJISIX BBISBICHUS OIIMOOYHBIX
cyxeHuil 1 GopMUpoBaHUsI COOCTBEHHOM MO3UINH;

- YCTaHABJIMBATh B3aMMOCBS3H MEXAY (pakTamMu U TeOpHel, IPUUNHON U CIEICTBUEM NPU
aHanu3e MpoOJIEMHBIX CUTYyalluil 1 000CHOBaHUU MPUHUMAEMBIX PEIIEHUH HAa OCHOBE
XUMUYECKUX 3HAHUH;

- IPCACTABIATE IYTHU PCIICHUA rI100aIbHBIX HpO6J’I€M, CTOAIIUX MEPEA YCITIOBCUYECTBOM, U
MEPCICKTUBHBIX HaHpaBJ’ICHI/Iﬁ Pa3BUTHA XUMHUYCCKUX TGXHOHOFHﬁ, B TOM YMCJI€ TEXHOJIOTHI
COBPCMCHHBIX MATCPHUAJIOB C paanquﬁ (I)YHKLII/IOHaHBHOCTLIO, BO300HOBIISIEMBIX HCTOUHHKOB
ChIpb4, nepepa60TI<H U YTWIN3allu IPOMBIIIJICHHBIX U OBITOBBIX OTXOO0B.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA

Beenenne (4 u)

[Tpeamer oprannueckoit XuMuu. OCOOEHHOCTH CTPOEHUS U CBOMCTB OPraHUYECKUX COCTUHEHUH.
3HaueHue U poJib OPraHUYECKON XMMUU B CICTEME €CTECTBEHHBIX HAayK U B KU3HH OOIECTBA.
Kpatkwuii ouepk uCTOpUN pa3BUTHUS OPraHUUYECKON XUMHH.

[TpeanockIKy CO3AaHNs TEOPUH CTPOCHUS: TEOPUS PAIUKAIIOB U TEOPUS TUIIOB, PAOOTHI A.
Kexkyne, O. ®panknanga u A. M. bytiepoBa, cbe3/1 Bpauel U €CTECTBOUCIIBITATEIICH B T.



[Inefiepe. OCHOBHBIE MOJIOKEHUS TEOPUHU CTPOCHUSI OPTAHMYECKUX COeTUHEHUN A.M.
byrneposa. XuMuueckoe CTpOCHHUE U CBOMCTBA OPraHUYECKUX BeUIeCTB. M3omepus Ha mpumMepe
H-OyTaHa U u300yTaHa.

DNEKTPOHHOE 00JIaK0 U OpOUTAIb, UX (POPMBL: S ¢ p. DIEKTPOHHBIE U AIEKTPOHHO-TpadudecKkue
dbopMyITBI aTOMa yriiepoJa B HOPMAJILHOM M BO30YKIEHHOM cocTOsiHUSX. KoBaneHTHast
XUMHYECKasl CBS3b U €€ pa3HOBUIHOCTHU: S U P. Bogoponnas cBs3b. CpaBHeHHE OOMEHHOTO U
JIOHOPHO-AKI[ENTOPHOTO MEXaHM3MOB 00pa30BaHUsI KOBAJICHTHOMN CBSI3H.

IlepBoe BaJICHTHOE COCTOSTHUE — Sps-m6p1/1)m3aum — Ha [IpUMEPE MOJIEKYJIBI METaHa U
JIPYTHX ankaHoB. BTopoe BaNCHTHOE COCTOSHIE — Sp°-THOPHIN3AIAS — Ha IPAMEPE
MOJIEKYJIbI 3THJICHA. TpeTbe BaJIGHTHOE COCTOSTHIE — SP-THOpHUIU3AIHs — Ha IpUMepe
MOJIEKYJIbl-alleThuiIeHa. ['eoMeTprst MOJIeKyJ1 paCCMOTPEHHBIX BEIIECTB U XapaKTEpPUCTUKA BUJIOB
KOBAJICHTHOH CBSI3U B HUX. MOI[GJIL I'mnnecrm JJIsL 00BSICHEHMS B3aUMHOTO OTTAJIKUBaHUS
THOPHUTHBIX OpOHTANECH M UX PACIIONOKEHHSI B IPOCTPAHCTBE C MUHUMYMOM HEPTHH.

JemoncTpaumnu. Komiekuust opraHnyecKux BEIIECTB, MATEPUAJIOB U U3JEIUN U3 HUX. Moaenn
monekyn CHy u CH30H; CoHj, CoHa u CgHg; H-OyTana u n3o0yrana. B3anumopeiictBue HaTpus ¢
ATAHOJIOM U OTCYTCTBHE B3aUMOJCUCTBUS C AUITHIOBBIM 3pupoM. Komiekuus nonmumepos,
MPUPOJHBIX U CUHTETUYECKUX Kay4yKOB, JIEKAPCTBEHHBIX IIPENapaToB, KpacUTENEH.
[apocTepkHeBbie U 00BeMHBIE Moaenu Moniekyn Hy, Cly, Na, H,0O, CHy. LlapoctepxHeBblie u
oowemubie monienu CHa, CoHa, CoHy. Mogienb, BeIOTHEHHAS U3 BO3AYIIHBIX HIAPOB,
JEMOHCTPHUPYIOIIAs OTTAIKUBAHUE THOPHIHBIX OpOUTAIICH.

Tema 1. CTpoenue u kiaccupukauus OpraHudeckKux coefuHenni (12y)

Knaccudukanus opraHMuecKux COeAMHEHNUN IO CTPOSHUIO «YTIIEPOIHOTO CKENeTa:
alMKJINYecKue (ATKaHbl, aTKCHBI, AIKUHBI, aJIKaIUEHBI ), KapOOIMKINYeCKUe (IIUKI0ATIKAHBI U
apeHsl) U rerepouukinyeckue. Kinaccupukamms opraHu4eckiX COeTUHEHHH 1Mo
(YHKIMOHATIBHBIM TPYIINaM: COUPTHI, (PEHOJIBI, TPOCTHIE IPUPHI, AJIbIETUIbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CJIOKHBIE A(UPBHIL.

Homenknarypa tpusnanbeHas, paunonansHas u MIOITAK. PanmonansHas HOMEHKIIaTypa Kak
npenumectseHHUK HoMeHKaTypbl MIOITAK. Tlpunnunel oOpazoBaHus Ha3BaHUM OpPraHUYECKUX
coenunenuit no UIOITAK: 3amemmenns, pogoHadalibHON CTPYKTYpPBI, CTAPIIMHCTBA
XapaKTepUCTUUECKUX TPy (ayipaBUTHBIN MOPSAIOK).

CtpyKTypHast U30MEpHsI U €€ BUJIbl: H30MEPUSI YTJIEPOIHOTO CKEIETa, H30MEpHsl MOJI0KEHUS
(KpaTHOH CBsI3U M (DYHKIIMOHAJILHOU TPYIIIBI), MEXKIIaccoBast n3oMmepus. [IpocrpancTBenHas
M30MEpPHUS U €€ BUbL: TeOMEeTpruYecKas U onTudeckas. buonoruueckoe 3HaueHre ONTHYECKON
uzomepun. OTpakeHne 0COOEHHOCTEN CTPOECHUS MOJIEKYJI TEOMETPHUUECKUX U ONITHYECKUX
M30MEPOB B UX HA3BAHUSX.

JMemoncTpanuun. O6pasipl IpeIcTaBUTENIeH Pa3IUIHBIX KJIACCOB OPTaHUYECKUX COCTUHEHHUH U
[IapOCTEP>KHEBbBIE TN 00BbEMHBIE MOJIETTH UX MoJeKyll. Tabnuisl «Ha3BaHue ankaHoB u
AIKUIBHBIX 3aMecTuTeNne» n «OCHOBHBIEC KJIACCH OPTAaHUYECKUX COCTUHEHHI.
[[TapocTepskHEBBIE MOIENI OPTraHUYECKUX COEUHEHUN PA3IMYHbBIX KJIacCOB. MoJien MOJeKyn
M30MEpPOB Pa3HbIX BHIOB N30MEPHUH.

Tema 2. XuMHYecKHe peaKIuu B oprannyeckoii xumuu (3 u)



[TonsiTHE 0 peakiusax 3aMmenieHus. ['ajoreHnpoBaHue alKaHOB U ApEHOB, METOYHON THIPOJIU3
raJIOre€HaIKaHOB.

ITousTue o pPCaknuaX NpuCOCAUHCHHUA. FI/I,Z[pI/IpOBaHI/Ie, ruaporajiorcHupoBaHucC,
TaJIOr€HUPOBAaHUC. PeaKHI/II/I IMOoJIMMEPHU3aAlIUA U IIOJIUKOHACHCAIH.

[TonsiTre 0 peakusaX OTLIEIUICHUS (SMUMUHUPOBaHUS). JlerupupoBaHue aJKkaHoB.
Herunparanus ciupToB. [lernipoxiiopupoBanue Ha puMepe rajoreHankanon. [lonstue o
KPEKUHIE aJIKaHOB U JICTIOJMMEPU3AIIH TTOJTUMEPOB.

Peakiiuu nzomepuzanuu.

['oMonuTHYECKUI U TeTEepPOINTUYECKUI pa3pblB KOBAJIEHTHOW XUMUUECKON CBSI3U; 00pa3oBaHUe
KOBQJIEHTHOH CBSI3M 110 IOHOPHO-aKLIENTOPHOMY MexaHu3My. [lonsaTre o Hykiieoduie u
anektpodmite. Kimaccuukanus peakiuii 1o THITY pearupyromux 4acTull (HyKJIeopuiIbHbIe H
3J1eKTpo(UIIbHBIE) U IPUHLUITY U3MEHEHHUS COCTaBa MOJIEKYJIbl. B3anMHoe BiMsHUE aTOMOB B
MOJIEKYyJIaX OPraHUYECKUX BellecTB. IHIyKTUBHBIN U Me30MepHBIi 3¢ dekTs. [IpaBuino
MapkoBHHKOBA.

Pacuernbie 3a1aun. 1. Beraucienue BbIX0a MPOAYKTa PEaKIUH OT TEOPETUIECKH BO3MOKHOTO.
2. KoMOMHMpOBaHHBIE 3a/1a49H.

JemoHcTpanuu. B3peiB cMecn MeTaHa ¢ xjiopoM. O0eciiBeurnBaHre OPOMHON BOJIBI STHIICHOM H
aneruieHoM. [lomydenne dpeHonopopmanbIeruaHON CMOTIBL. JlenoanMepu3anys NoJUITHIICHA.
[Tomyuenue stunena u staHona. Kpekunr kepocuna. B3psiB rpemyuero rasa. 'openue metana
WM TIPOTIaHO0yTaHOBOM cMecH (M3 Ta30BOM 3aKUTaIKK). B3pbIB cMecn MeTaHa Hitn
NPONaHoOyTaHOBON CMECH C KHCIOPOJOM (BO3TyXOM).

Tema 3. YriaeBoaopoan (31u)
[Tonsitue 06 yriaeBomopoaax.

Ilpupoonsvie ucmounuku y2neeo0opooos. Hehto u ee npomsinieHHas nepepadoTKa.
@pakuUOHHAs IEPETOHKA, TEPMUUYECKUN U KaTAIMTUYECKU KpeKuHr. [Ipupoanblil ra3, ero
COCTaB M MPAKTUYECKOE UCIoab30BaHue. KaMeHnHslil yroyib. KokcoBaHHEe KAMEHHOTO YTJIA.
[TpoucxoxaeHne MpUPOTHBIX HCTOYHHUKOB YIIIEBOJOPOI0B. PUoOpMUHT, ankuIupoBaHue u
apoMartu3aius HePTenpoayKTOB. DKOJIOTHIYECKUE ACTIEKThI JOOBIYH, TIepepaboTKH 1
MCIIOJIb30BaHUS MOJE3HBIX UCKOMIAEMBIX.

Anxkanwt. I'omonorudeckuit psii u odmas Gopmyina ankanoB. CTpoeHHE MOJIEKYJTBI METaHA
JIpyrux ankaHoB. M3omepus anikaHoB. dusnyeckrue CBOWCTBA aJKaHOB. AJIKaHbl B IPUPO/IE.
[TpompIniIeHHBIE CTTOCOOBI TIOJIYUICHHS: KPEKHHT aIKaHOB, (DpaKIIMOHHAS IEPEroHKa He(TH.
JlaboparopHble crocoOBI MONYYCHUS aTKaHOB: CHHTE3 Biopia, nexapOoKkcHiInpoBaHue Coei
KapOOHOBBIX KUCJIOT, THAPOJIN3 Kapouaa amtoMunus. Peakiinu 3amemenus. ['openue aikaHoB B
pa3MYHBIX yCIIOBUAX. TepMHuuecKkoe pasiiokeHue alkaHoB. M3omepu3aiins ankaHoB.
[Ipumenenue ankanoB. MexaHU3M peakIy paIuKaIbHOTO 3aMEIICHHS, €T0 CTa/IUH.
[TpakTHdeckoe UCIOIb30BAaHUE 3HAHUN O MEXaHU3Me (CBOOOIHO-PAANKATBHOM) pEakiuii B
MpaBUjIaX TEXHUKH 0€30MMacCHOCTH B OBITY U Ha TIPOU3BOJICTBE.

Ankenwt. 'omonoruueckuii psa u oomas popmyna ankeHoB. CTpoeHHEe MOJIEKYJIbI 3TUJICHA U
JpyTux alnkeHoB. M3oMepus akeHOB: CTPYKTypHasl ¥ mpocTpaHcTBeHHas. HoMeHknarypa u
¢u3nueckre cBOMCTBA anKeHOB. [lonyueHne STHICHOBBIX YITIEBOJOPOIOB U3 AIKAHOB,



raJoreHaJKaHOB M ciupToB. Ilomspusanus m-cBA3M B MOJIEKYJaxX alKeHOB Ha IPpUMepE MPOTIeHa.
[Tonsitue 06 naaykTHBHOM (+1) 3 dexre Ha mpumepe MosIeKyIIbl TponeHa. Peakiyn
NpUCOeMHEHNS (TAIOTeHUPOBAHNE, THAPOTaJIOr€HUPOBaHKE, THIpaTalus, THAPHUPOBAHHE).
Peakuuu okucneHns u moJimMepHu3anny ankeHoB. [IpuMeHenne alkeHoB Ha OCHOBE UX CBOMCTB.
MexaHu3M peaknuu 31eKTPOPHILHOTO MIPUCOSANHEHUS K ajKkeHaM. OKUCIICHHE aJIKeHOB B
CMATKUX» U <OKECTKHUX)» YCIOBHSIX.

Ankunol. I'omonorndeckuii psaa ankunos. O6mas ¢popmyia. CTpoeHUE MOJIEKYIIbI alleTHIICHA U
Ipyrux alkuHoB. M3omepus anknHoB. HomeHkIaTypa aleTUIEHOBBIX yIJIE€BOIOPOIOB.
[Tony4yeHue anKMHOB: METAHOBBIM U KapOUIHBINA criocoObl. Du3nyeckre CBOMCTBA aTKUHOB.
Peakiuu npucoeuHeHus: raloreHMpoBaHue, TMPOraloreHupoBaHue, ruaparanus (peakuus
Kyueposa), runpupoBanue. Tpumepuzanus aneTuieHa B 0eH30i. [I[pumeneHne aakuHoB.
Oxucnenue ankuHoB. OcoOble CBONCTBA TEPMUHAJIBHBIX AJIKHHOB.

Ankaduenwt. O61mas popmyna ankagueHoB. CTpoeHune MoJieKyll. F3omepusi 1 HOMEHKJIATypa
ankaaneHoB. Pu3nyeckue CBOMCTBAa. B3auMHOE pacnoioKeHHe m-CBA3EN B MOJIEKYJIax
AKaJIMEeHOB: KyMYJIUPOBaHHOE, COMPSHKEHHOE, N30JIMpoBaHHOE. OCOOCHHOCTH CTPOCHUS
CONPSANKCHHBIX AJIKAAUCHOB, UX IMOJIYYCHUC. AmnBanornusa B XMMHYECKUX CBOMCTBAX aJIKEHOB U
ankaaueHoB. [lonmumepusanus ankaaneHoB. HaTypallbHbIN U CHHTETHUECKUN KayqyKH.
Bynkanuzanus kayuyka. Pesuna. Pa6oter C.B. Jlebenera. OcoOeHHOCTH peakIuit
MPUCOEANHEHUS K aJKaJHeHaM C CONPSKEHHBIMU T-CBA3SIMHU.

Huknoankanwt. IloHsATHE O IUKJIOATKAHAX U UX CBOMCTBaX. ['oMosornueckuii psix u oomas
dopmyna nuknoankanoB. Hanpsbxenue mukna B CsHg, C4Hg 1 CsHyg, kondopmanmu CeHip.
N3omepus nUKI0aIKaHOB (IO «yTIEPOHOMY CKEIETY», YUC-, MPAHC-, MEKKIIACCOBas).
XHUMHYECKHE CBOMCTBA IIUKJIOATKAHOB: TOPEHHE, PA3IOKCHHE, PAIUKAILHOE 3aMEIICHUE,
nzomepuzarusi. OcoOble CBOMCTBA IIUKIIONPOIIaHa, IUKIO0yTaHa.

Apenwl. beH3011 Kak npeacTaBuTens apeHoB. CTpoeHue Mosiekyibl Oen3ona. ConpspkeHue -
cBsizeil. M3oMepusi 1 HOMEHKIIATypa apeHoB, UX nojiaydeHue. ['omonoru Genzona. BausHue
OOKOBOII IIEMH Ha JIEKTPOHHYIO IJIOTHOCTH CONPSHKEHHOTO T-00J1aka B MOJIEKYJIaX TOMOJIOTOB
OeH30I1a Ha IpUMepe ToyoJia. XUMUYecKHue CBoiCTBa OeH30Ma. Peakiiuu 3aMereHus ¢
ydacTreM OeH30J1a: TaJIoTeHUPOBaHNE, HUTPOBaHNE U alIKuiIpoBanue. [Ipumenenne 6eH3ona u
ero romoJioroB. PagukansHoe XjaoprpoBaHue 6eH3051a. MeXaHu3M U YCIIOBHSI TPOBEACHUS
PEaKIK paTuKaIbHOTO XJIOpUpoBaHus OeH3oia. KatanmuTinaeckoe rugpupoBanie OeH307a.
MexaHu3M peakiuii 3JIeKTPOPHILHOTO 3aMEIeHHs: TaJIOTeHUPOBAHUS U HUTPOBaHUs O€H3071a U
ero romoJyioroB. CpaBHEHHE PEaKIIMOHHOMN CIOCOOHOCTH OEH30J1a U TOJIYO0JIa B PEAKIUAX
3amerienus. OpueHtupytoiee aeicTBre rpymnisl atoMoB CHz— B peakuusax 3aMeneHus ¢
ydactreMm tonyona. Opuenrantsl [ u Il poga B peaknusx 3amMelieHus ¢ y4acTHEM apeHOB.
Peakiny OOKOBBIX IIETIEH AIIKWUIOEH30JI0B.

PacuerHbie 3agaun. 1. HaxoxaeHue MONIEKyIIpHON (GOPMYITbI OPTaHHUECKOTO COSIMHEHHS 110
Macce (00beMy) MpoAyKTOB cropanus. 2. Haxoxaenne MoeKyIsspHOi (OpMyJIbl BEIIeCcTBa 1Mo
€ro OTHOCHUTENHFHOM MJIOTHOCTHA U MacCOBOM JI0JI€ DJIEMEHTOB B COSAMHEHUSX. 3.
KomMmOuHupoBaHHbIE 3a1a4H.

Hemoncrpaunu. Komnekius « IpupoiHbie MICTOYHUKH YII€BOA0PO10B». CpaBHEHHE MTPOLECCOB
ropeHust HeTu U npupoHoro raza. Odpazoanue HeTAHON MIIEHKN HA MOBEPXHOCTU BOJIBI.
Karanutnueckuii kpekuHr napagpuna. Pacteopenue napaduna B 6eH3uHE U HCTIapeHHE
pactBopuTens u3 cMecH. [lnaBiaenne napaduna u ero OTHOIIEHUE K BOJIE (PacCTBOPEHHE,
CpaBHEHHE IUIOTHOCTEH, cMaunBaHue). Paznenenue cmecu 6€H3MH — BOJIA C TOMOIIIBIO
JIEIUTEIIbHOU BOPOHKHU.



[Tony4yeHne MeTaHa U3 aleTaTta HaTPHs U THAPOKCHIA HATpHst. MOJeTn MOJIEKYIT aJIKaHOB —
IapOCTepKHEBbIE U 00bEMHBIE. | OpeHne MeTaHa, MporaHo0yTaHOBOM cMecH, TapaduHa B
YCIIOBHSX M30BITKA U HEJOCTaTKa KUCIOpoaa. B3pbIB cMecu MeTaHa ¢ Bo3ayxoM. OTHOIIICHHE
MeTaHa, MPOoNaHoOyTaHOBOM cMecH, OeH3MHa, apaduHa K OpOMHOI BOJIE ¥ paCTBOPY
nepMaHraHara Kaiaus. B3pbeIB cMecH MeTaHa M XJIOpa, HHUITUHPYEMBbIH OCBEIICHUEM.
Boccranosnenue okcuaa meau (1) mapadurom.

[apocTepKHEBBIE U 0OBEMHBIE MOJEIN MOJIEKYJI CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB. OObEeMHBIE MOJIETTH MOJIEKYJT allkeHOB. [lomydeHune sTeHa u3 aTaHoa.
ObeciBeurBanue YTEHOM OpOMHO# Bojibl. OOecIiBeunBaHNE ITEHOM pacTBOpa EpMaHraHaTa
kanus. ['openue sTeHa.

[Tomydyenue aneruineHa u3 kapouaa kanbiusa. Ouznyeckue cBoiicTBa. B3aumonelicTpue
aneTuiieHa ¢ OpoMHON Bo1oi. BzaumoielicTBUE alleTUiIeHa ¢ paCTBOPOM IIEPMaHraHaTa Kajlusl.
['openue aneruineHa. BzanmoselicTBre aleTuiieHa ¢ pacCTBOPOM COJIM METU WITH cepedpa.

Mogenu (mapocTep>kHEBbIE U OOBEMHBIE) MOJIEKYIT aJIKaIUCHOB C PA3JIMUYHBIM B3aUMHBIM
pacrosox)eHuem m-cBsizeit. Jlenonumepusanus kayuyka. Mojenu (mapocTep:KHeBbIE U
00bEMHBIC) MOJIEKYJT AJIKAUEHOB C PA3JIMYHBIM B3aUMHBIM PACIIOI0KEHUEM TT-CBSI3EH.
Koarynsiuust MjedHOro coka KayayKoOHOCOB (MOJI04asi, OAyBaHYMKOB HIIN (PUKYCA).

[ITapocTep;KHEBBIE MOIEIN MOJIEKYJI IMKJIOAIKAHOB U AJIKCHOB. OTHOLIEHHE UKIIOTEKCaHa K
pacTBOpy IepMaHraHaTa Kauausi U OpoMHOMN Boje.

[IapocTepkHEBBIE M 00BEMHBIE MOJICTH MOJIEKYJT OEH30J1a ¥ €T0 TOMOJIOroB. Pasienenue ¢
IOMOILBIO JAETUTEIbHON BOPOHKM cMecu O0eH3051 — Boza. PacTBopenue B OeH30J1€ pa3inyHbIX
OpraHMYECKUX U HEOPraHUYECKUX (HaIpUMep, Cepbl) BEUIECTB. DKCTPAarupoOBaHUE KpacuTeNen U
JPYTUX BEUIECTB (HampuMep, noja) 6EH3010M U3 BOAHBIX pacTBOpOB. I'opeHue 6eH3oma.
OTtHomenue GeH30a K OpOMHOM BOJIe U pacTBOpY NepMaHraHara kanus. [loxydyenue
HUTpoOeH3o0ia. ObeciBeunBaHNE TOTYOJIOM MOJKHUCIEHHOTO pacTBOpa MIEpMaHIraHaTa Kainus u
OpOMHOIi BOJBI.

JlaGopaTopHsle onbIThI. 1. [TocTpoenue moenelt Monekyn ajkaHoB. 2. CpaBHEHHUE IIJIOTHOCTH
Y CMEILIMBAEMOCTH BOJIbI U YIIIeBOAOPOI0B. 3. IlocTpoenue Mozeneil MoJeKyll ajlKeHoB. 4.
OO6Hapy:xeHue ajakeHoB B OeH3uHe. 5. [lonydenue aneTuneHa u ero peakiiuy ¢ OpoMHON BOJION U
pacTBOpPOM NepMaHraHaTa Kajusl.

IIpakTHyeckue padoThl.

1. KauecTBeHHBII aHAIN3 OPTAHMYECKUX BEIIECTB.
2. YTIIeBOJIOPO/IBI.

Tema 4. CnupTbl 1 eHoubl (10uacoB)

Cnupmui. CoctaB u knaccuduxanus cnupTtoB. M3omepus ciupToB (MOT0KEHNUE THAPOKCUITBHBIX
TPy, MEXKJIACCOBAas, «YTJIEPOJHOTO cKeneTay). dusnueckre CBONCTBA CIIUPTOB, UX
nonyueHue. MexmoneKyisipHas BOAOpoaHast cBsi3b. OCOOEHHOCTHU AIIEKTPOHHOTO CTPOCHHUS
MOJIEKYJI CIUPTOB. XUMUYECKHNE CBOMCTBA CIIUPTOB, OOYCIIOBIICHHBIE HATMYUEM B MOJIEKYJIaxX
TUIPOKCUIIBHBIX TPYIIT: 00pa30BaHKE AIKOTOJISITOB, B3aUMOJICHCTBUE C TAIOT€HOBOIOPOAAMH,
MEXMOJIEKYJIIpHasl U BHYTPUMOJIEKYJISIpHAs JerupaTanus, yTepuduKanys, OKUCICHUEe U
neruapupoBaHue cnupToB. OCOOEHHOCTH CBONCTB MHOTOATOMHBIX CITUPTOB. KauecTBeHHast



peaxiusi Ha MHOTOaTOMHbIE CIIUPTHL. BakHeliue npeacraButenu cnupTtos. Gusnonoruueckoe
JeiicTBUE MeTaHoJa U 3TaHoJIa. AJIKOTOJIM3M, ero nocieactsus. [IpodunakTuka aaxoroansma.

@enonvi. Denodn, ero pusnyuecKue CBOMCTBA U MOTy4YeHHE. XUMHUECKUE CBOMCTBA (PeHOIIA KaK
¢dyHkuus ero crpoenus. Kuciorssle cBoiicTBa. B3aumMHoe BIusiHIE aTOMOB U TPYII B
MOJIEKyJIaX OPraHMYEeCKUX BellecTB Ha mpumepe (eHona. [lomukonaencanus ¢gexomna ¢
dopmanbsaerunom. Kauectsennas peakuus Ha penoi. [Ipumenenue dpenona. Knaccudukanus
¢denonoB. CpaBHEHHE KHCIOTHBIX CBOMCTB BEIIECTB, COJIEPKAIINX THAPOKCUIBHYIO TPYIITY:
BO/JIbl, OJTHO- U MHOTOaTOMHBIX CIIMPTOB, (peHOIIA. DIEKTPOPHILHOE 3aMellIeHHE B OEH30JIbHOM
KoubLie. [IpuMenenue mponu3BOAHBIX (eHoIa.

PacueTrHble 3aJavum. Breraucnenus mo TCPMOXUMHNYCCKHUM YPABHCHUAM.

JemoncTpanuu. Pu3nyeckue CBONCTBA 3TaHOJA, NTporanona-1 u 6yranomna-1.
[MapocTepkHEBbIE MOAEIIN MOJIEKYJI H30MEPOB ¢ MoJieKyJIspHbIMU hopmyrnamu C3HgO u
C4H100. KonnuecTBeHHOE BBITECHEHUE BOJOPO/Ia U3 criupTa HaTpueMm. CpaBHEHUE peaKIui
TOPEHHUSI STUIIOBOTO U MPOIMIIOBOTO CUPTOB. CpaBHEHUE CKOPOCTEN B3aMMOICHCTBHS HATPUS C
3TaHOJIOM, IIPOMNaHooM-2, riunepuHoM. [lomyuenue npoctoro sdupa. [lomyuenue cnoxHoro
a¢wupa. [Tomyuenue 3TeHa u3 sTanosna. PacrBopuMocTs GeHoa B BoJe MPU OOBIYHOM U
MOBBILICHHON TemnepaType. BeitecHenue geHosna u3 ¢peHomnsta HaTpusi yroJbHOM KHCIOTOM.
Peaxius denona ¢ xmopumom xkenesa (111). Peakius penona ¢ hopmaibaeruaom.

JladopaTropuble onbIThl. 6. [TocTpoeHne Moenel MOJIEKyJI H30MEPHBIX CIIUPTOB. 7.
PacTBOpHMOCTB CIIMPTOB C Pa3IMYHBIM YHCIIOM aTOMOB yIJiepoja B Boje. 8. PacTBopuMOCTb
MHOTOaTOMHBIX CIIHPTOB B Bojie. 9. B3anMoielicTBe MHOTOATOMHBIX CITHPTOB C TUAPOKCHIOM
meu (I1). 10. B3zaumopericTBre BoTHOTO pacTBOpa (heHosa ¢ OpoOMHOM BOJION.

Tema 5. Aabaernani. Keronni (9 yac.)

CrpoeHne MOJIeKyJI albIerHI0B U KETOHOB, UX N30MepHs U HOMEHKIaTypa. OcoOeHHOCTH
CTpoeHUs KapOOHWIbHOM rpynnel. @u3ndeckue cBoicTBa GopMaibAeTruaa U €ro roMoJIOroB.
OTtaenpHbIE IPENCTABUTENN abAECTUAOB U KETOHOB. XMMHYECKHE CBOMCTBA alIbJIETU/IOB,
00yCIIOBJICHHbIE HATMYMEM B MOJIEKYJI€ KApOOHUIIBHOM IPpyMIIbl aTOMOB (THAPUPOBAHUE,
OKHCIICHHE aMMHAYHBIMH PacTBOpaMu okcujia cepedpa u ruapokcuaa meau (11)). KayectBenubie
peakiuu Ha anpaerunbl. Peakius nonukonaeHcauu popmanpaeruaa ¢ penonoMm. OcobeHHOCTH
CTPOEHUS M XUMMUYECKHX CBOUCTB KeTOHOB. HykneodunabHOe nprcoennHenHrne Kk KapOOHUIbHBIM
coenuHeHusAM. [IpucoennHenne 1MaHoBOOpOAa U THIpocyabduTa HaTpus. BzauMmHoe BiusiHUE
aTOMOB B MOJIEKYJIax. ['aoreHnpoBaHue aabAETUAOB U KETOHOB [0 HOHHOMY MEXaHU3MY Ha
cBety. KauecTBeHHas peakiiys Ha METHIIKETOHBI.

JMemoncTpanuu. [llapocTepxHeBbIe MOACIN MOJIEKYI abJETHIOB U U30MEPHBIX UM KETOHOB.
Oxucnenue OeH3anbaeruaa Ha Bo3ayxe. Peakius «cepedpssHoro 3epkanay. OKucieHue
anpaeruioB ruapokcuom mean (1I).

Jla6opaTopusle onbIThI. 11. [TocTpoeHue Mojeneit MoeKyI H30MEPHBIX allbJIETUIOB U
KeTOHOB. 12. Peakrus «cepeOpstHOTO 3epKanay. 13. OKuCIeHHE alIbISTHIOB THAPOKCHIOM MEIH
(IT). 14. Oxucnenue GeH3aIBAETHAA KUCIOPOAOM BO3TyXa.

Tema 6. Kap6oHOBbBI€ KHCJI0TBI, CJI03KHBIE 3PUpHI U KupbI (9 yac.)

Kapoonoewie kucnomut. CTpoeHre MOJIEKYJ KApOOHOBBIX KHCIIOT U KapOOKCUIBHOM IPYIIIIBI.
Knaccudukarms n HoMeHKIaTypa KapOOHOBBIX KHCIOT. Pu3ndeckue cBoiicTBa KapOOHOBBIX



KHCJIOT U MX 3aBUCHUMOCTh OT CTpOeHHs MojieKysl. KapOoHOBbBIE KUCIOTHI B IPUPOJIE.
Buonornyeckas posib KapOOHOBBIX KUCIOT. OOII1E CBOWCTBA HEOPIAHUYECKUX M OPTaHUYECKUX
KHCIIOT (B3aUMOJIEHCTBUE C METAIIJIAMH, OKCUIAMH METAJIJIOB, OCHOBAaHUSIMU, COJISIMH ). BiusiHue
YIIJIEBOAOPOAHOTO pajiiKajia Ha CUITy KapOOHOBOW KUCIOTHI. Peakuus arepudukannu, ycnoBus
ee MPOBEACHUA. XUMUYECKHE CBONCTBA HEMPEIeIbHBIX KApOOHOBBIX KUCIIOT, 00YCIOBIECHHBIE
HAJIMYMEM T-CBSI3U B MOJIEKyJie. Peakiiuu 21eKTpopuaIbHOro 3aMeeHns ¢ y9acTHeM OeH30HHOM
KHCJIOTBI.

Cnostcnvie 3¢pupui. CTpoeHne CoxHbIX 23GupoB. M3oMepust c10XHBIX 3PHUPOB («yTIEpOIHOTO
CKeneTay u MexkiaccoBast). HomeHkiatypa cioxHbIX 3¢pupoB. OOpaTUMOCTh peakluu
sTepudUKay, THAPOIN3 CIOXKHBIX 3(upoB. PaBHOBeCcHe peakunu STepuduKaum —
TUIPpON3a; (PaKTOPHI, BIUSIONINE Ha Hero. PemeHre pacyeTHBIX 3a/1a4 Ha ONPE/IeICHNE BBIX0AA
POAYKTa peakiu (B %) OT TEOPETUUECKH BO3MOXKHOI'0, YCTaHOBJIEHHE (POPMYJIIbI M CTPOCHMUS
BELIECTBA 10 IPOAYKTaM €0 CropaHus (Wi ruposun3a).

ZKupwr. Kupbl — ciioxxHbie 2QpHUpBI TTUIEPHHA U KapOOHOBBIX KUCIOT. COCTaB M CTPOCHUE
xupoB. Homenknarypa u kinaccudukanus xxupoB. Macna. XKupsl B mpupoje. buonoruueckue
¢yHkun xxupos. CoiicTBa )xupoB. OMbUIEHHE )KUPOB, MOTy4eHHE Mbl1a. OObsCHEHUE
MOIOIIMX CBOMCTB MbUIA. [ 'mapupoBanue xuakux xkupos. Maprapus. [Tonstue o CMC.
O0bsicHenne Moromux cBoiicTB Mbl1a 1 CMC (B cpaBHEHUN).

JleMoHCTpalMU. 3HAKOMCTBO ¢ (PM3NYECKIMHU CBOMCTBAMH HEKOTOPHIX KapOOHOBBIX KHCIIOT:
MYpPaBbUHOM, YKCYCHOM, TPONTMOHOBOM, MACIIIHOM, 111aBEJIEBOM, TMMOHHOM, OJICMHOBOM,
CTeapHHOBOM, OeH301HOM. Bo3ronka 6eH30iHON KMCI0Thl. OTHOLIEHHE PAa3IMUHBIX KAPOOHOBBIX
KHUCIIOT K Bojie. CpaBHEHUE KUCIOTHOCTH CPEJIbl BOJHBIX PACTBOPOB MYpPaBbUHOM U YKCYCHOM
KHCJIOT OAMHAKOBON MoJsipHOCTH. [losryueHne npusTHO NaxHYIIEro CI0XKHOT0 3¢hupa.
OTtHo1eHne Kk OpOMHOM BOJIE M pacTBOPY NepMaHIaHaTa Kaius MpeAebHON U HenpeaenbHON
KapOOHOBBIX KUCIOT. [IlapocTepxHEBbIE MOIETH MOJIEKYJT CIIOKHBIX 3(DUPOB M U30MEPHBIX UM
KapOOHOBBIX KUCJIOT. OTHOILIEHUE CIMBOYHOTO, ITOJICOJIHEYHOI'O M MAITMHHOTO MacJa K BOJHBIM
pacTBOpaMm Opoma M NepMaHTraHaTa Kajusl.

JlaGopaTopHsle onbIThI. 15. [TocTpoeHne Mozaeneit MoeKys H30MEpPHbBIX KapOOHOBBIX KUCIOT
U CJI0XKHBIX 2QHUpoB. 16. CpaBHEHNE CHITBI YKCYCHOUM M COJISTHON KUCIIOT B PEAKIHSX C IIMHKOM.

17. CpaBHEHHE pacCTBOPUMOCTH B BOJIe KapOOHOBBIX KHCIIOT U UX cojieil. 18. B3aumoneiictBue
KapOOHOBBIX KUCJIOT C OCHOBHBIMU OKCH/IaMH, OCHOBAaHUSIMH, aM(POTEPHBIMU THJIPOKCHIAMHU U
cossiMu. 19. PacTBOpUMOCTB KMpPOB B BOJIE M OPraHUYECKUX PACTBOPUTEIAX.

JKcnepuMeHTalbHbIe 3a1a4M. 1. Pacnio3HaBaHue pacTBOpOB aleraTa HaTpusi, kKapOoHaTa
HATpUsl, CHIINKATa HaTpUs M cTeapaTa HaTtpusl. 2. Pacro3naBaHue 00pa3ioB CIMBOYHOTO Macia U
maprapusa. 3. [TonyueHnne kapOOHOBOM KUCIOTHI U3 MbLIa. 4. [lonydeHue yKCyCHOW KUCIIOTHI U3
arerata HaTpus.

Tema 7. Yriaesoasl (5 u)

MoHo-, 11- 1 nonucaxapubl. [IpeacTaBuTeNn Kax10M rPyIIbI.

Buonornyeckas poisb yrieBonoB. Mx 3HaueHue B )KM3HU Y€IOBEKa U OOIIECTBA.
Monocaxapudwl. I'moxo3sa, ee puznyeckue cBoiictsa. CTpoenue Mosiekyibl. PaBHoBecus B
pacTBOpPE IIFOKO3bI. 3aBUCUMOCTb XMMHYECKUX CBOMCTB INIFOKO3bl OT CTPOEHUS MOJIEKYJIBI.

B3aumopeiicteue ¢ runpoxcuaom meau (1) mpu koMHaTHOM TemmiepaType U HarpeBaHHH,
sTepudUKALINS, PEAKIIHS «CepeOPSHOTO 3epKaliay, THApUpoBaHue. Peakiu OpoKeHUs TIIOKO3bI:



CIIPTOBOTO, MOJIOYHOKHCIIOTO. [I1t0K03a B ipupoze. buonorunueckast poib TIFOKO3BI.
[TprMeHeHue TI0KO3bl Ha OCHOBE €€ CBOMCTB. DpyKTO3a Kak H30Mep TI0K03bl. CpaBHEHHE
CTPOCHUS MOJICKYJI U XUMHUYECKUX CBOMCTB IITFOKO3BI M ppykTo3bl. DpyKTO3a B IPUPOIE U €€
Ouosioruueckas poib.

Hucaxapuowvr. Ctpoenue nucaxapuaoB. BoccTranapnuBaromme 1 HEBOCCTAaHABIMBAIOIINE
nucaxapuabl. Caxaposa, JIakTo3a, MalIbT03a, X CTPOSHHE U OMoJIorHYecKast poib. [ uaponun3
nucaxapuaoB. [IpoMbIuieHHOE TOTYYEeHHE caxapo3bl U3 IPUPOIHOTO CHIPHSI.

Ionucaxapuowi. Kpaxman u 11euirono3a (CpaBHUTENbHAs XapaKTEPUCTHUKA: CTPOEHHUE, CBOMCTBA,
6uonornyeckas ponb). duznyeckure CBOWCTBA MOIMCaXapu10B. XMMUUYECKHE CBOMCTBA
noaucaxapuaos. ['uaponus nonucaxapuaos. KauecTBeHHas peakuys Ha Kpaxmadl.
[Tonucaxapuasl B npupoze, ux ouosorndeckas pois. [Ipumenenue nonucaxapunos. [lonsrue 06
HCKYCCTBCHHBIX BOJIOKHAX. B3aHMOI[efICTBH€ HEJUIIOJIO3bI C HCOPTaHUYCCKUMU U Kap6OHOBBIMI/I
KHCJIOTaMU — 00pa30BaHME CIIOKHBIX 3()UPOB.

JemoncTrpanuu. O6pa3ibl yIiieBOAOB U U3AeNui U3 HUX. B3auMonelicTBre caxapossl C
runpokcugoM meau (I1). [lonyuenue caxapara KanbLius U BbIIETICHUE Caxapo3bl U3 PacTBOpa
caxapara Kanbus. Peakius «cepeOpsiHOro 3epkaiay Ui TI0K03bl. B3aumoaeiicTBre ritoko3sl
¢ pykcuHCepHHUCTOM K1ca0TONH. OTHOILIEHHE PACTBOPOB CaXapo3bl U MAJIBTO3bI (JIAKTO3bI) K
runpokcuay meau (1) mpu HarpeBanuu. O3HakomiieHHE ¢ PU3NUECKUMH CBOMCTBaMU
LEJUTI0JIO3BI M KpaxMana. HaGyxaHue 1eutto1o3sl 1 Kpaxmaia B Bojie. [lonyuenue Hutpata
LEJUIIOJI03BL.

Jla6opaTopHusblie onbIThI. 20. O3HaKOMIICHHE ¢ (PU3HMUESCKUMH CBOMCTBAMHU IITFOKO3EI. 21.
BzaumopeiictBre rimoko3sl ¢ rugpokcuoM meau (11) mpu oObIYHBIX YCIOBHSIX M IPU
HarpeBaHuu. 22. B3aumoeiicTBrE TITFOKO3BI M caxapo3bl C aMMHAYHBIM PaCTBOPOM OKCHIIA
cepebpa. 23. KucnoTtHslit ruaponns caxapossl. 24. KauecTBeHHas peakiys Ha kpaxmadi. 25.
3HAaKOMCTBO C KOJUIEKITHEH BOJIOKOH.

JKclnepuMeHTalbHbIe 3a1a4u. 1. Pacnio3HaBaHue pacTBOPOB IIIOKO3bI M IITUIIEpUHA. 2.
OnpezneneHue HaIM4Ks Kpaxmalia B MeJie, XJjiebe, MaprapHuHe.

Tema 8. A3oTcoaep:kaiiue OpraHuvYecKue coequHeHus (7u)

Amunwr. CoctaB u cTpoeHrne aMuHOB. Kinaccuduxkanus, nsoMepusi 1 HOMEHKIJIaTypa aMHHOB.
AmudaTtndeckre aMuHbl. AHWIHMH. [loydueHne aMiHOB: aTKUJIMPOBAHUE aMMHUAKa,
BOCCTAaHOBJICHHE HUTPOCOEAMHEHUH (peakius 3uHnHa). Pu3ndeckue CBONCTBa aMHUHOB.
XUMHUYECKUE CBOMCTBA aMUHOB: B3aUMOJIEMCTBHUE C BOJIOW M KHCJIOTAMH. [ OMOJIOTHYECKUN PST
apOMAaTHYECKUX aMUHOB. AJIKMJIMPOBAHUE U allWJIMPOBaHNE aMUHOB. B3auMHOe BiusiHME
aTOMOB B MOJIEKYJIaX Ha MPUMepe aMMHUaKa, amn(paTHIecKux U apOMaTHIECKUX aMHHOB.
[IpuMeHeHre aMUHOB.

Amunoxuciomeot u d6eaxu. CoCTaB U CTPOCHHE MOJIEKYJI aMUHOKHUCIOT. M30Mepust
aMHUHOKHUCIIOT. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB AMUHOKUCIIOT U €€ IIPUYHHBI.
BzanMoeiicTBiie aMHHOKHCIOT C OCHOBAaHUAMH. B3anMoneicTBHE aMIHOKHCIIOT ¢ KHCIIOTaMH,
oOpa3oBaHue CIOKHBIX 2PupoB. OOpazoBaHUE BHYTPUMOJICKYISIPHBIX COel (OUIMOISIPHOTO
noHa). Peakius monmkoHACHCAIIMH aMUHOKUACTOT. CHHTETHYECKHE BOJIOKHA (KalpoOH, YHAHT 1
1p.). buonornueckas posnb aMmuHOKUCHOT. [I[puMeHeHne aMUHOKHCIIOT.

benku kak npupoansie buononumepsl. [lentuaHas rpynna aToMoB U MENTUAHAS CBS3b.
[Tenrrunpr. benku. [lepBuuHas, BTOpUYHAs U TPETHUHAS CTPYKTYPhI O€ITKOB. X UMUUYECKHE



CBOMCTBa OCJIKOB: rOpEHUE, ICHATYypaIlus, THAPOJIA3, KaueCTBEHHBIC (I[BETHBIC) PEaKIIHH.
Buonornyeckue ¢pynkunu 6enkoB. 3HaueHue OenkoB. YeTBepTHUHAs CTPYKTypa OSJIKOB Kak
arperaiys OCJIKOBBIX U HEOCITKOBBIX MOJIEKYI. [ TobabHas mpobiieMa OSIKOBOTO TOJIOaHUS U
MyTU €€ PeIICHMSI.

Hyxkneunogule kucnomol. O0mHUN TU1aH CTPOSHHS HYKJICOTUAOB. [IOHATHE O MUPUMUAMHOBBIX U
IIypPUHOBBIX OCHOBaHMX. llepBuuHas, BTOpUYHas U TpeTU4HAast CTPYKTYpbl MoaeKysl JJHK.
Buonornueckas pons JJHK u PHK. I'ennas umxenepust u 6uorextonorus. TpancrenHsie Gopmbl
JKUBOTHBIX U PACTECHUM.

JdemoncTpauunu. Puznyeckue cBoicTBa MeTiIaMuHa. ['openne metunamuna. Bzanmoneiicteue
AHWIMHA U METHJIAMUHA ¢ BOAOW U Kucinotamu. OTHOIIeHHnEe OCH3071a U aHUJIHHA K OPOMHOMA
Bojie. OKpalrBaHue TKAHEH aHWJIMHOBBIMU KpacuTensiMu. OO0HapyxeHue GyHKIIMOHATBHBIX
IPYIII B MOJIEKYJIaX aMUHOKUCIIOT. HelTpanusanus menoyu aMMHOKUCI0Tol. Henrpanusanus
KHCIIOTHI aMMHOKUCIOTOM. PacTBopenue u ocaxaenue 6enkoB. Jlenatypaiust 6eIKoB.
KauectBennslie peakuuu Ha 6enku. Monenu monekynsl JJHK 1 paznudHbIX BUIOB MOTEKYI
PHK. O6pa3upl npoayKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM PACTCHUIA U JKUBOTHBIX; JIEKAPCTB U
MpenapaToB, U3TOTOBJICHHBIX C TOMOIIBIO T€HHON MHKCHEPHH.

JlabopaTopHusle onbIThI. 26. [locTpoenue Mojenelt MoJIeKys U30MEpPHBIX aMHHOB. 27.
CMenmmBaeMoCTh aHWIMHA ¢ BOJI0H. 28. O0pa3oBaHue CoJiel aMHHOB ¢ KUCIoTaMu. 29.
KadecTBeHHbBIE peakIuy Ha OCIKH.

IpakTnyeckas padora Ne3. nentudukanus opraHUUECKUX COSANHCHUN
Tema 9. Xumus u xxku3ub(9 4)

IThacmmaccer u 6onokna. Ilonumepusanyst ¥ MOJIUKOHAECHCAIMS KaK CIIOCOOBI MOTyYEHHS
CBC. Ilony4yeHne UCKyCCTBEHHBIX MTOJINMEPOB, KaK MPOAYKTOB XUMUUYECKON MOAN(PUKALIUN
IIPUPOIHOTO MOJIMMEPHOTO ChIpbsi. CTpOEHME MOJIMMEPOB: JTUHEIHAS, pa3BETBICHHAS U
IPOCTPaHCTBEHHAsI, CETUATOE.

IlonsaTue o mnacTMaccax. TepMOHJ'IaCTI/ILIHLIC U TCPMOPCAKTUBHELIC HOHI/IMCPBI.OCHOBHLIC
NpeaACTaBUTECIIN UCKYCCTBCHHBIX U CUHTCTUYCCKUX IMMOJIMMEPOB.

ITousTHE 0 XUMUYECKUX BOJIOKHAX. HaTypaJ'II)HBIG, CUHTCTUYCCKUEC, HCKYCCTBCHHBIC BOJIOKHA.
KJ'IaCCI/I(l)I/IKaI_[I/IH " OTHCJIBHBIC ITPEACTAaBUTEIIN BOJIOKOH.

Depmenmupl. DepMeHTHI KaK OMOIOTHYECKUE KaTaTu3aToOphl OenKkoBoi mpupoasl. OCOOEHHOCTH
CTpoeHUS ¥ PYHKIHMOHUPOBaHUS (epMEHTOB. POk (hepMEHTOB B JKH3HEACITEILHOCTH KUBBIX
OpPIraHU3MOB.

Ilonamue o sumamunax. HapymeHI/I;I, CBA3aHHBIC C BUTaAMHMHAMH:. aBUTAMHWHO3bI, THIIO- 1
TUIICPBUTAMHWHO3BI. Buramun C kak NpeaACTaBUTEIb BOAOPACTBOPUMBIX BUTAMWUHOB U BUTAMUH
A kak MMpEACTaBUTCIIb ) KUPOPACTBOPUMBIX BUTAMHUHOB.

TI'opmonwt. TlonsiTHE 0 TOpMOHAX KaK OMOJIOTHYECKH aKTHBHBIX BEIECTBAaX. BaxkHewn e
cBO¥cTBa ropMOHOB. VIHCYJIMH U aJipeHaIMH KaK IpecTaBuTeN ropMoHoB. [Ipodunakruka
caxapHoro auabera. Xumus u nuia. KanopuitHocTs xkupoB, 0ei1koB u yriaeBo1oB. [lonsTue o
CTEPOMIHBIX TOPMOHAX.



Jlekapcmea. JlekapcTBEeHHas! XUMUSL: OT ITPOXUMUU 10 XuMuotepanuu. [IpobiieMsl, cBI3aHHbIE
C TIPUMEHEHHUEM JIEKAPCTBEHHBIX MPEnaparoB. ACupuH. AHTUOMOTUKH U AUCOAKTEPHO3.
Hapxotuueckue BemectBa. Hapkomanus, 6opr0a ¢ Hell u npoduiiakTuka. XMMHIECKOoe
3arpsi3HEHUE OKPYIKaIOLEH CPEe/Ibl U €r0 MOCIIEICTBUS.

breiTOBas xMMHUUecKas I'paMOTHOCTb

JemoHncTpauuu. Paznoxenue nepokcuaa BoJOpo/ia KaTana3ol ChIporo Msica U ChIporo
kaprodens. Komrekus CMC, conepkamux sH3uMBI. Mcnibiranue cpeas pactBopa CMC
UHAUKaTopHOU Oymaroi. Mmmroctpanuu ¢ GpoTorpadusiMu KUBOTHBIX € pa3IHYHBIMU (pOpMaMU
aBuTaMuHO30B. Kosulekuys BUTaMUHHBIX TpenaparoB. McnbiTanue cpeabl pacTBopa
ACKOPOMHOBOM KUCIIOTHI MHAWKATOPHON OyMaroii. MicnipiTaHHe anTeyHoro Mmpenapara HHCYIHHA
Ha Oenok. [lomamnss, nabopatopHas 1 aBToMoOMIbHAs anTedka. Jlemoncrpanuu. Konekuus
IUIACTMAcCC U U3Aenui U3 HUuX. KoJJIeKIuu UCKyCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH U
u3Jienuil u3 HuX. Pacro3HaBaHue BOJIOKOH 110 OTHOILIEHUIO K HArPEBAHUIO U XUMUYECKUM
peaktuBaM. JlabopatopHsie onbITHL. 15. O3HAKOMIIEHHE C KOJIJIEKIIMEH MIIaCTMACC, BOJIOKOH U

Kay4qyKOB.

IIpakTuyeckas padora Ne 4. Pacrio3HaBaHue m1acCTMacc U BOJIOKOH.
Tema 10. [ToBTOpenune u 00001IeHHEe MaTEPHAJIA TI0 KYPCY OpraHnveckoii xumun (3 vac)

TemaTu4eckoe IJIAHUPOBAHHE

Ne | Tema KounuecTBo yacos
BBenenne 4
1. | Crpoenne u kinaccupuranusi OpraHnyecKux 12
coeIMHeHU I
2. | XumMuyeckne peakiuu B OpraHnyecKoi XuMuu 3
3. | YrueBoaopoabl 31
4. | CnupThl ¥ (peHOIbI 10
5. | Aapaeruabl. KeToHbl 9
6. | KapooHOBBIe KHCJIOTBI, CI0KHBIE I(PUPBI U KUPbI 9
7. | YraeBoasl 5
8. | A3oTcoaep:kaiiue opraHudecKne coeTHHEeHUs! 7
9. | Xumus U KU3Hb 9
10. | loBTOpEHUE U 06001IEHHE MaTePUAJIA IO KYPCY 3
OpPraHuYecKoil XuMHHI

YueOHO-MeTOAUYECKUI KOMILICKT

Jannas pabodast mporpamMma peanu3oBana B yueOHukax: 1. 'abpuensn O. C. Xumus. 10 knacc:
y49eOHHK 71 0011e00pa30oBaTEIbHBIX yUpeXAeHHH (yriyoeHHbIi ypoBeHb) — M.: [Ipoda,
2018 .

2. 'abpuens O. C. u ap. Xumus. 10 kiacc: KOHTPOJIbHBIE U IPOBEPOYHBIE pabOTHI
npoduIbHBINA ypoBeHb M.: [Ipoda, 2018 T.




3. T'abpuensn O. C. HactonbHas kaura yuutens. Xumus. 10 kirace: Metoaundeckoe mocooue. M.:
Hpoda, 2018 r.

4. lopoubkun B.H. Xumus. [loaroroska k EI'D. Tematuueckue tectsl. bazoBbiit n
noBbleHHBIA ypoBeHb 10-11 kinaccer OOO Jlernon 2021.

HNuTepHeT-pecypcebl:

1. http://www.mon.gov.ru MuHuCTEpCTBO 0Opa30BaHMS U HAYKU

2. http://www.fipi.ru ITopran ®UITN — OenepanbHblii HHCTUTYT MEAATOTUMYECKUX M3MEPEHUI
3. http://www.ege.edu.ru [Toptan EI'D (uadopmannonnoii monaepxxku EI'D)

4. http://www.probaege.edu.ru ITopran Eaunbiii s5x3amen

5. http://edu.ru/index.php ®enepanbublii mopran «Poccuiickoe 00pa3oBaHUE

6. http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHbiii EHTP TECTUPOBAHUSL. 7.
http://www.pedsovet.org Beepoccutiickuit Matepuer-Ileacoser.
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Kaﬂeﬂ[lapHO'TeMaTH‘leCKoe IJIAHUPOBAHHUE 110 XUMHUH 10 knacce

(3 4 B Heneno, 102 u)

HaumenoBaHue pa3ie/ioB M TeM. Hara o Hara
=
= IUIAHY akTuye
Sl
. CKH
Beeoenue 4 uac.
1 IIpeamer opranndeckoil Xumuu. Mecto 1 poib
OpraHWYECKON XMMHH B CUCTEME HAYK O IIPUPOJIE.
BBoHbIN U IEpBUYHBIN HHCTPYKTaX 10 Th.
2 Teopus cTpoeHus opraHu4ecKux coequHeHui A. M.
byrneposa.
3 Crpoenue aroma yrinepoja. KoBaneHTHast Xumuueckas
CBS3b.
4 BasieHTHBIE COCTOSIHHSI aTOMAa yIiiepoa.
Bxo1HOM KOHTpOJIB.
Tema 1. CTpoenne u KjIaccupuKanusa OPraHu4ecKux
coeqnHeHui 12 yac
5 Knaccudukanmst opraHnuecknx CoeTMHEHUH.
6 Knaccudukanus opraHn4eckiux COeAMHEHU 10
(YHKIIMOHAJIBHBIM TPYIIIIaM.
7 OCHOBBI HOMEHKJIATYPBl OPTaHUUYECKUX COEINHEHUI.
8 OCHOBBI HOMEHKJIATypPbl OPraHUYECKUX COCUHEHUIN
(Ypok-yIipaskHEHHE).
9 N3omepus B oprannyeckoi XuMuu. Buel nsomepun.
10 CrpykTypHas uzomepusi.




11

[IpocTpancTBEHHAS U30MEPHS.

12 Pemenue 3a1a4 Ha HAXOXKAEHUE MOJIEKYIISIPHOM
(bopMyIIBI OPraHNYECKUX COCTUHEHUH.

13 Pemenue 3a1a4 Ha HAXOXKAEHUE MOJIEKYIISIPHOM

14 (bOopMyJIBI OPraHUYECKUX COCTUHEHUM.

15 O06o0uieHne u cucTeMaTru3anus 3HaHUK O CTPOSHUH U
KJ1acCU()UKALMU OPraHMYECKUX COSAMHEHUIA.

16 Kontponsnas padora Nel «Ctpoenue u
KJ1accu(UKanus OpraHndeCKUX COSAMHEHUI.
Tema 2. XuMu4ecKkne peakiiuu B OpraHn4ecKoii XuMuu
3 yaca

17 Turnbl XUMUYECKUX PEaKIMil B OpPraHM4eCKOM XUMUU.
Peaknum 3amenieHusi, MpUCOSTNHEHHSI, OTIICTUICHUS,
n3oMmepusanuu. MoHHbIN U paiuKanbHbI MEXaHU3MBI
peaKIuii.

18 B3anMHoe BIusHIE aTOMOB B MOJIEKYJIax
OpPTaHUYECKUX BEIIECTB.

19 O06o00611eHre 1 cucTeMaTH3aIus 3HAaHHUH 110 TeMe
«XUMHYECKHE peaKllui B OPraHUYECKON XUMUN.
Tema 3. YrieBoaopoas 294ac + 2yaca np/p

20 [TpupoHbIe HCTOYHUKH YTIIeBO10po10B. HedTs.
IIpupoaHbIi ra3, KAMEHHBIN YIOJIb.

21 Anxanel. CTpoeHHE 1 HOMEHKJIATYPA.

22 Anxansl. [lomyuenue u ¢puznueckrue CBONCTBA.

23 XUMHUYECKHE CBOMCTBA aJikaHOB. Peakiiuu 3amereHusl.

24 XHUMUYECKHUE CBOCTBA alKaHOB. [[puMeHeHune
AJTKAHOB.

25 [TpakTryeckas padota Nel «KauecTBeHHbII aHATTN3
OpPTraHUYECKUX COeTUMHEHUI.

26 AJIKEHBI: CTpOeHHE, U30MEepHs, HOMEHKJIATypa.

27 AJnKeHbl: pU3HMUECKUE CBOMCTBA, TOTyUYECHHE.

28 XuMHYecKkue CBOMCTBa aikeHoB. Peakiuu
MIPUCOETUHEHNSI.

29 XUMHYECKME CBOMCTBA AJIKEHOB. PeakIiuu OKUCIEHNUSI U

IMOJIMMEpHU3alIH. HpI/IMeHeHI/Ie AJIKCHOB Ha OCHOBEC HUX




CBOJCTB.

30 O0001IeHre ¥ cucTeMaTU3alysa 3HaHUH 10 TEMaM
«AJIKaHBI» U «AJIKEHBI».

31 Ypok- ynpaxHeHHEe 10 PEHICHUIO PaCYETHBIX 3aa4 Ha
HaXO0XKJICHUE MOJICKYJISIPHON (POPMYIIBI OPraHNIECKOTO
COCIMHEHUSI.

32 VYpok- ynpaxHeHHE M0 PEIICHUIO PaCYEeTHBIX 33134 Ha
HaXO0XJACHUE MOJIEKYJISIPHOIN (OpMYJIIbl OpraHUUECKOro
COETMHEHUSI.

33 AJIKHHBL: CTPOEHUE, U30MEPHS], HOMEHKJIIATYpa.

34 AJNKUHBL: (pU3HYECKHE CBOMCTBA, MOTyUYEHHE.

35 XUMHUYECKUE CBOMCTBA AJIKUHOB.

36 XUMHYECKHE CBOVMCTBA aIKUHOB. [[ppuMeHeHune
AJIKMHOB.

37 Anxanuensl. Cropenue monekyi. M3omepus u
HOMEHKJIATYpa, IMOIydeHHeE.

38 XuMudeckue cBoicTBa ankaaueHos. Kayuyku. Pesuna.

39 Huxnoankansl. CTpoeHue; u3oMepusi, HOMEHKJIATypa.
XUMHUYECKUE CBOICTBA IIUKJIOATKAHOB.

40 [Tonyuyenue UKI0ATKAHOB.

41 O0600611eHre 1 cucTeMaTH3aIus 3HaHU 110 TeMaM
«IIpenenbHble 1 HENpPEENbHbIE YTIEBOIOPOIBI».

42 K/p Ne2 no remam «IIpenenbHble U HenpeaeabHbIE
YTJIEBOJOPOABI».

43 ApomaTudeckue yrieBoaopo bl (apeHsl). beHson u ero
romorsoru. M3zomepus u HomeHknarypa. Pusndeckue
CBOMCTBA.

44 CriocoObl oTy4eHus: apeHOB.

45 XuMu4eckue cBoicTBa OeH3o1a. XJI0prupoBaHUE U
ruapupoBanue O0eH3ona. Peakuuu 3amerienus 6eH3oa.

46 Xumuaeckue cBoiicTBa 6enzomna. [Ipumenenne 6en3ona
Y €r0 TOMOJIOTOB.

47 ['eneTnyeckas CBSI3b MEXIY KJIacCaMU YTIIEBOIOPOIOB.

48 Ypoxk-ynpaxHeHHE 110 PEIICHUI0 PACUETHBIX 3a7ad.

49 O0600611eHre 3HAHMI TIO TeME «Y TIIEBOIOPOIBI».

VYpok-ynpaxHeHHe 10 PEHIeHUIO paCUeTHBIX 3ajad.




50

IIp/p Ne2: «YrneBogopoab».

Tema 4. Cnuptbl 1 penos 10 yac

51 Cruprel. CocTaB, KiIacCH(pHUKAINA, H30Mepus,
¢bu3nveckre CBONCTBA CIUPTOB.

52 [Tonyuyenue ciupToB.

53 XUMHUECKUE CBOUCTBA MPEAEIbHBIX OJHOATOMHBIX
CIIUPTOB.

54 XUMHUYECKUE CBOUCTBA MPEAEIbHBIX OJHOATOMHBIX
CIIUPTOB.

55 MHoroaromMHble ciupThl. BaxHeiiue npeacraBuTenu
XHWMHYECKHUE CBOMCTBA.

56 [Tonmy4yeHre MHOrOaTOMHBIX CIIUPTOB.

57 ®eHou1, cTpoeHHe, PU3NUECKUE CBOMCTBA U MOTY4YEHHE.

58 Xummueckue cBoiictsa penouna. [Ipumenenue.

50- O000111eHE U CUCTEMATH3AIHAS 3HAHUH 110 TEME

60 «CrupThl U HEHOTIBI».
Tema 5. Aubaeruabl 1 KeToHbI 9 yac

61 Anpaeruipl: KiacCu(puKaIus, U30Mepusi,
HOMEHKJIAaTypa, GU3NYECKUe CBOMCTRA.

62 [Tonmy4yeHue anbIeruioB.

63 XUMUYECKUE CBOMCTBA AJIbAETHJIOB.

64 XuMHUECKUe CBOUCTBA alibJieru10B. KauecTBeHHbIE
peaKIMy Ha ajabJeTUIbl.

65 KeroHnsl, HOMEHKIIaTypa, CBOMCTBA.

66 Cuctemaru3zaiys u 000011IeHre 3HaHUH 0 CIIUPTax,
¢beHonax 1 KapOOHUIBHBIX COCTUHEHUSX.

67 VY pok-ynpaxxHeHHE MO PEHISHUI0 PACUETHBIX U
IKCIIEPUMEHTATBHBIX 3a/1a4.

68 VY pok-ynpaxxHeHHE M0 PELICHUIO PACUETHBIX U
HKCIEPUMEHTAIbHBIX 33/1a4.

69 Kontponbras padora Ne3 «CrupThl ¥ EHOIIBI,




KapOOHMIICOIepIKALIIEe COSAUHEHUS.

Tema 6. KapOoHOBBIE KHCJI0TBI, CJI0KHBIE 3PP,
JKMpBI 9 yac

70 Kap6oHOBBIE KUCIIOTHI, UX CTPOCHUE, KiIacCUpUKaLUs,
HOMEHKJIaTypa. Pu3znueckre CBOMCTBA MPEAEIIbHBIX
OJIOHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyuenue.

71 XUMHUYECKHE CBOICTBAa KapOOHOBBIX KHCIIOT.

72 XHWMHYECKHE CBOMCTBA KAPOOHOBBIX KUCJIOT.
[IpencraBuTenu KapOOHOBBIX KUCIOT U UX
npuMeHenne. OyHKIMOHATbHbBIE TPOU3BOTHBIC
KapOOHOBBIX KUCJIOT.

73 Crnoxuble 23Qupsbl: pu3nveckre CBOMCTBA, CTPOCHHE,
HOMEHKJIATypa, MOJy4YeHHE.

74 XHUMHYECKUE CBOWCTBA CIIOKHBIX 3PUPOB.
IIpumenenue.

75 VYpok-ynpaxxHeHHe M0 PEIICHUI0 PACUETHBIX 3a/1a4.

76 XKupsl. CoctaB u cTpoeHue Mosiekyi. usndeckue u
XUMHYECKHE cBOicTBa )kupoB. Meinma u CMC.

77 O06o0061IeHre U cucTeMaTu3alus 3HaHUi IO TeMe
«KapOoHOBBIE KUCIIOTHI, CIIOKHBIE 3(DUPHI, JKUPBD».

78 KonTponbnas padota Ne4:«KapOoHOBBIE KMCIIOTHI U MX
IIPOU3BOJIHBIEY.

Tema 7. YraeBoas! 5 uac

79 VYTeBoibl, X COCTaB U Kiaccu(ukarus.

80 Monocaxapuasl. ['ekco3sl. [mroko3a. Xumudeckne
CBOMCTBA U OHOJIOTrHYECKast POJIb TIIFOKO3BI.
[IpuMeHeHue TIOKO3BI.

81 [Monucaxapuael. Kpaxman u nemionosa.

82 [Monucaxapuael. Kpaxman u nemionosa.

83 Cucremaru3zamus 1 0000IIeHIe 3HAHUI IO TeMe
«YrneBonb». Pemenne pacueTHbIX 3a1a4.

Tema 8. A3oTcoaep:kamme oprannyecKkue Bemecrsa /
qac

84 AMWHBI: CTpOCHHE, KiTaccu(PHUKaIrs, HOMEHKIATYPa,




MOJTyYEHHUE.

85

XUMHYECKHE CBOMCTBAa aMUHOB. AHMJINH.

86

AMUHOKHUCIIOTBL: COCTaB U CTPOEHUE MOJIEKYII,
HOMEHKJIaTypa, 0Jy4eHHUE, XUMUYECKHUE CBOMCTBA.

87

benku kak Oononoaumepbl. CTpyKTypa OCIIKOB.
buonorndeckue Gpynkuun 0enkoB. XMMHUCCKHE
CBOMCTBA OEJIKOB. 3HAYECHUE OEIIKOB

88

HykienHoBbIE KUCTOTBHL.

89

[Tpaktrueckas padora Ne3 «aeHTudukarus
OpPraHUYECKUX COSAUHEHUI»

90

KonTponbnas pabota NeS«YrneBobl u
a30TCOJepKAIINE COCTUHEHUS

Tema 9. Xumus u xu3ap 9 yac

91

[Tonumepu3zanus 1 NOJIUKOHIEHCAIUS KaK CIIOCOOBI
nonyyenus CBC. [lomyueHne nCKycCTBEHHbBIX
IIOJINMEPOB, KaK MPOJAYKTOB XUMUYECKOU
MoAU(DHUKAIIHY TPUPOAHOTO TOTUMEPHOTO CHIPHSI.
CrpoeHue nonuMepoB: JIMHEWHas1, pa3BETBICHHAs U
ITPOCTPAHCTBEHHAs, CETYATOE.

92

[TonsiTre o miiactmaccax. TepMoIIacTUYHBIE U
TEPMOpPEAKTUBHBIE TOJIMMEPBI. OCHOBHBIE
MIPE/ICTaBUTENN UCKYCCTBEHHBIX U CHHTETHYECKHUX
IIOJIMMEPOB.

93

[TonsiTne 0 XMMUYeCKUX BoJOKHaX. HarypanbHele,
CUHTETUYECKHE, HCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanms u oTAebHbIC TPEICTABUTETN
BOJIOKOH.

94

®epmenThl. DepMeHTHI Kak OMOJIOTHYECKHe
KaTan3aTopbl 0eTKOBOU MPUPOIbl. OCOOEHHOCTH
¢byHkmonupoBanus pepMeHToB. Ponib hepMeHTOB B
KHU3HEIEATSILHOCTH JKUBBIX OPTaHH3MOB.

95

Buramunsl. Hapyiienus, cBsi3aHHbIE ¢ BUTAMUHAMM:
aBUTAaMHUHO3BI, TUTIO- U TUIIEpBUTAMUHO3bL. Butamun C
KaK IIPEACTABUTEND BOJIOPACTBOPUMBIX BUTAMUHOB U
BUTaMUH A KakK NPeJCTaBUTEINb )KUPOPACTBOPUMBIX
BUTaMUHOB.

96

I'opmownsl. [loHsiTHE 0 rOopMOHaX Kak OMOJIOTHYECKU
AKTUBHBIX BelllecTBax. BakHeume cBOKMCTBa
TOpMOHOB. MIHCYIMH M aJipeHaIvH KaK NpeICcTaBUTENIN
ropmoHOB. [Ipodunaktrka caxapHoro auadera. Xumus
u niima. KamopuiHOCTE )XKUPOB, OSJIKOB M YTIJIEBOJIOB.
[ToHsITHE O CTEPOUIHBIX TOPMOHAX.




97

JlekapcTBa. JIekapcTBEHHAsI XUMHUS: OT aJIPOXUMUH 10
XUMHOTEpanuu. AcUpruH. AHTUOMOTUKU U
nucbakrepno3. HapkoTnueckue BelecTsa.
Hapkomanusi, 6opb0a ¢ Hel 1 TpodUIaKTHKA.

98 XUMUYeCKOe 3arps3HeHHE OKPYKAIOIEH CPEeIbl U ero
nocneAcTBys. brIToBass XUMUYEeCcKasi TPaMOTHOCTh

99 [IpakTrueckas padora Ne 4, Pacrio3zHaBaHue miactMace
U BOJIOKOH.
Tema 10. [loBTOpeHue U 000011IeHHe MaTepUAJIa MO
KYpCY OpraHu4ecKkoii xumuu 3 yac

100 | IToBTOpEHHUE O HOMEHKJIATYPE.

101 [IpomexyTouHas aTTecTalus.

102 | IloBTOpenue. Pemenne pacueTHbIX 3a1a4.







