1. Ilnanupyemble pe3yJbTaTbl OCBOCHUSI Y4eOHOIr0 Kypca
[Tnanupyemblie pe3ynbTaThl paboueil mporpamMmbl yueOHOro kypca «M30paHHbIe
BOIPOCHl OPraHUYECKOM XWMHUW» pa3padbOTaHbl Ha OCHOBE TpPEOOBAHUU K
IUIAHUPYEMBIM PE3YJIbTaTaM OCBOCHHSI OCHOBHOW 0Opa3oBaTEIbHOW MPOrpaMMbl
cpennero ooOmero ob6pazoBanuss MbBOY Kytynmukckas COILL, peanusyromei

®I'OC Ha ypoBHE CpeTHET0 00IIero 00pa3oBaHU.

JleaTenbHOCTh yunuTeNsl B O0OYUYEHHM XMMHUU B CpelHEU (MOJIHOM) IIKOJIe MOJKHA
ObITh HaIlpaBJ€HA Ha JOCTHKEHUE OOYYAIOUIMMUCS CIEAYIOIIHUX JHYHOCTHBIX
pe3yJabTaTOB:

— B TPYyAOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHEIen
o0pa3oBaTeNbHOM TPAaeKTOPUM B BBICHIEH IIKOJIE, TA€ XUMHS SIBISETCA
IpOoQUIHPYIOWEN JUCHUIIINHOM;

— B I03HABaTEJIbHOW (KOHUTUBHOW, MHTEIJIEKTyaJlbHOM) cepe — yMmeHHue
YIOPABJISATH CBOEH MMO3HABATEIBHOUN JEATEIbHOCTHIO, TOTOBHOCTh U CIOCOOHOCTDH K
o0pa3oBaHUIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha MPOTSIKEHUU BCEU >KU3HU;
CO3HATEJIbHOE OTHOIICHHE K HENPEPhIBHOMY O0Opa30BaHMIO KaK YCIOBHIO
yCHEHOW Npo(ecCHOHATIbHON U OOIIECTBEHHOM JEATEIbHOCTH; (OPMHUPOBAHUE
HABBIKOB 3KCIIEPUMEHTAJBbHON W HCCIEN0BATEIbCKONW NEATEIIBHOCTH; YYAaCTHE B
nyOJMYHOM TPEACTABICHUU PE3YIbTATOB CaMOCTOSITENbHON MO3HABATEIbHOU
NEeATEIbHOCTH; ydacThue B MNPOQUIBHBIX OJMMIMAAAX pa3JIMYHbIX YpPOBHEH B
COOTBETCTBHH C JKEJIAEMBIMH PE3YyJIbTaTaMM U aJIEKBATHON CaMOOLICHKOM;
MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS BBIITYCKHUKAMU CpeaHeH (TIOTHOM)
LIKOJIBI Kypca XHUMHH:

— BJIaJICHUE OCHOBHBIMHU HHTEJIEKTYaJlbHBIMU OIEepanusMu: (GpopmMyaupoBKa
TUIOTE3bl, aHAJIW3 M CHHTE3, CpPAaBHEHUWE M CUCTEMaTu3alus, 0000uIeHuEe W
KOHKPETH3aLsl, BBISIBICHHE IPUYNHHO-CIIECTBEHHBIX CBSI3€M U IMOMCK aHAJIOIOB;
— MO3HAaHUE OOBEKTOB OKPYXkAIOIIEro MUpa OT OOIIEro uepe3 OCOOEHHOE K
€AMHUYHOMY;

—  yMEHHE IreHepHpOBaTh UAECH U OINpPEAeNsATh CPEICTBA, HEOOXOAUMBIE I UX

peanu3anuu;



—  yYMEHHE ONpeAeNATh IMEeNU W 3aJadd JeATCeIbHOCTH, BHIOMPATH CpEICTBA
peanu3anyu e U TPUMEHATh UX Ha TPAKTHUKE;

— yMEHHE TPOAYKTUBHO OOIMIAThCS M B3aWMOJCWCTBOBATH B MPOIECCE
COBMECTHOW  JCATEIHHOCTH, YYUTBIBATH  TO3WIHUM  JIPYTUX  yYACTHHUKOB
JeSTEIIBHOCTH, 3P PEKTUBHO pa3peniaTh KOHPIUKTHL;

— TOTOBHOCTh M CIIOCOOHOCTh K CAaMOCTOSITEIbHOW  WH(GOPMAIMOHHO-
MO3HABATEIIPHOW NIEATEILHOCTH, BKIIIOYAasi YMEHUE OPUEHTHUPOBATHCS B PA3IMUHBIX
UCTOYHUKAX HWHPOpPMAIIMU, KPUTUYCCKH OIICHUBATh W  HWHTEPIPETHPOBATH
nH()OPMAITHIO, TTOTYyYaeMYyI0 U3 PA3JTUIHBIX UICTOUHUKOB,;

—  YMEHHE HCIOJIb30BaTh CPEICTBA MHPOPMAIMOHHBIX U KOMMYHUKAIIHOHHBIX
texHonoruit (manmee — WKT) B pemieHrn KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpPTaHU3ANMOHHBIX 3aJad C COONIOACHUEM TpeOOBAaHW HSPrOHOMHUKH, TEXHHUKU
0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeHNs, MPABOBBIX U ATHUYECKUX HOPM, HOPM
uH(dOpMaIMOHHOM 06€30MacHOCTH;

— BIIAJICHUE S3BIKOBBIMH CPEJCTBAMH, B TOM YHCJIE W S3BIKOM XHMHH,
yMEHHUE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHUS, HCIOJIb30BATh
aJICKBAaTHBIC SI3bIKOBBIC CPEJICTBA, B TOM YHCJIC U CUMBOJIBHBIC (XUMUYECKHUE 3HAKH,
bopMyIIBI U ypaBHEHUS).

I[IpeanMeTHBIMU pe3yJibTATAMHU H3YyYCHUS XMUMHUHU Ha YriIyOJEHHOM YPOBHE Ha
CTYNEHU cpeiHero (TIOJIHOT0) 0011ero 00pa3oBaHus SABISIOTCS:

1) 3HaHUe (MOHUMAaHUE) XapaKTePHBIX MPU3HAKOB BAKHEUIINX XUMHUYECKUX
MOHSATHI: BEIIECCTBO, XUMHYCCKUH JJIEMEHT, aTOM, MOJICKYyJia, OTHOCHUTCIIbHBIC
aTOMHBIC M MOJICKYJISIDHBIE MAacChl, MOH, XHMHYECKas CBs3b (KOBAJICHTHAS
noJIspHAasT W HEMOJIApHAasi,  HWOHHAs,  MeTaJUIM4YecKas,  BOJOPOJHAs),
AIEKTPOOTPHUIIATEIFHOCTh, BaJ€EHTHOCTh, CTEMEHb OKHCIICHHS, MOJIb, MOJISIPHAs
Macca, MOJISIpHBI ~ 00BbEM,  BeIIeCTBA  WOHHOTO,  MOJEKYJSPHOTO H
HEMOJICKYJISIPHOTO ~ CTPOEHHUS, PACTBOPBI, DJIEKTPOJUTHI U  HEDIIEKTPOIUTHI,
JUCCOLIMAIINSA, OKHCIUTENh W BOCCTAHOBUTENb, OKHCIEHHWE W BOCCTAHOBJICHHE,
0o0paTUMOCTh XHMHYECKUX PpEaKIUi, YIJICPOJAHBIM CKeleT, (QYHKIIMOHAIbHAS

rpynmna, uoMepus (CTpyKTypHasi U IPOCTPAHCTBEHHAsI) U TOMOJIOTHs, OCHOBHbIE



TUTBI (COCNUHEHUS, PA3JI0KEHUs, 3aMelleHus, oOMeHa), BUAbl (TUAPUPOBAHUSA U
JNETUAPUPOBAHUSA, THApPATAIMA W JACTUIpaTallud, TMOJUMEPU3ANNN H JEMOJH-
Mepu3allii,  TOJUKOHACHCAIMM W H30MEPHU3alMH,  KaTaJIUTHYECKHE U
HEKATaJTUTUYECKUE, TOMOTE€HHBbIE M  TETEPOreHHbIE) U  Pa3HOBUIHOCTHU
(bepMeHTaTUBHBIC, TOPEHUS, dTEpUPUKALINKM, KPEKUHTa, pU(POpMHUHTa) peaKIuii B
HEOPraHWYECKOM M OpPraHUYeCKON XUMHUHU, IMOJUMEpHbI, OMOJIOTHYECKH aKTHBHBIC
COCIUHCHMUS,;

2) BBISIBJICHHE B3aMMOCBSI3M XUMHUYECKUX MOHATHH I OOBICHEHHUS COCTaBa,
CTPOCHUSI, CBOMCTB OTACIBHBIX XUMUYECKUX OOBEKTOB U SIBJICHUI;

3) MPUMEHEHUE OCHOBHBIX ITOJIOKEHUNW XUMHUYECKUX TEOPUM: MPOTOHHOU

TCOPpUHU, TCOPHUH CTPOCHUA OPIraHUYICCKUX COGIII/IHGHI/Iﬁ;

4) YMCHHUC KJIaCCI/ICpI/II_[I/IpOBaTB OpPraHn4YCCKUC BCUICCTBA I10 PA3JIMYHBIM
OCHOBAHUAM,
5) YCTAHOBJICHHUC B3aUMOCBSI3EH MCXKIY COCTAaBOM, CTPOCHHUCM, CBOﬁCTBaMH,

MPAKTUYECKUM ITPUMEHEHUEM U MTOJYYEHUEM BaKHEUIINX BEIIECTB;

6) 3HaHHUE OCHOB  XHMMHYECKOW  HOMEHKJIATypbhl  (TpUBHAJIBHOH |
MEXJYHApOAHON) ¥ yMEHUE Ha3BaTh HEOPraHUYECKHME UM OpPraHuyYecKue
COoeIMHEHHUS 0 (PopMyIie U Ha00OPOT;

7) OIpPEACJICHUE: BAJCHTHOCTH, CTCIICHU OKHUCJICHUSI XUMHYECKHX D3JIEMEHTOB,
3apsiIOB  MOHOB; BHUJOB XHMHUYECKMX CBS3€d B COCAUHEHUAX UM THUIIOB
KPUCTAJUIMYECKUX PEIIETOK; MPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYJ; OKUCIUTENS
M BOCCTAaHOBUTENS, OKUCICHUS M BOCCTAHOBIICHMS;, NMPUHAJIECHKHOCTH BELIECTB K
Pa3IMYHBIM KJaccaM H OPraHUYeCKUX COCIUHEHHM; TOMOJOTOB M HM30MEPOB;
THUIIOB, BUJOB U PA3HOBUIHOCTEN XUMHUYECKUX PEAKIIMKA B PraHUYE€CKON XUMUU;

8) YMEHHUE: COCTAaBIISAITh  YPAaBHEHHS  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuii C IMOMOIIBID METOJa AJICKTPOHHOrO OajaHca; IMPOBOJIUTH PacyeThl I10

XUMUYECKUM (POpMyJIaM U yPaBHEHUSIM;



BoInyckHMK HA yIriIy0JIeHHOM YPOBHE HAYYHUTCS:

—  TIOHMMAaThb XMMHYECKYI0 KAPTUHY MHpa KaK COCTAaBHYK) 4YacTh LEJIOCTHOMN
Hay4YHOW KapTHUHBI MHUPA;

— dbopMynupoBaTh 3HAUCHUE XUMUU U €€ JOCTUKEHHUI B MOBCEIHEBHOM JKU3HU
YEJI0BEKA;

—  YCTaHaBJIMBaTh B3aWMOCBSI3M MEXAY XHUMHEH WU JPYTMMHU €CTECTBEHHBIMU
HayKaMH;

—  (opmynupoBaTh OCHOBHBIE TIOJIOKEHHSI TEOPUU XUMHYECKOTO CTPOCHUS
opranmyeckux coenuHeHud A. M. bytiepoBa, packpsIBaTh OCHOBHBIE HAIIPABIICHHUS
ATOM YHHMBEPCAIBHOW TEOPUUM — 3aBUCHUMOCTH CBOMCTB BEIIECTB HE TOJIBKO OT
XUMHUYECKOr0, HO TaK)K€ U OT DJIEKTPOHHOI'O MU IPOCTPAHCTBEHHOI'O CTPOCHUA U
WUTIOCTPUPOBATH UX MPUMEPAMU U3 OPraHUYECKOW U HEOPraHMYECKOW XUMUMU;

—  apryMEHTHPOBaTh YHHUBEPCAIbHBIN XapaKTep XUMUYECKHUX MMOHATHIL, 3aKOHOB U
TEopuil A1 0OBSACHEHHS COCTaBa, CTPOCHUS, CBOMCTB U 3aKOHOMEPHOCTEH 0OBEKTOB
(BemecTB, MaTEpUAIIOB U MPOLECCOB) OPraHUYECKON XUMUMU;

—  OOBSCHATH NMPUYMHBI MHOrOOOpa3usl BEIIECTB HA OCHOBE IPUPOJIbI SIBICHUMN
WU30MEpPUH, TOMOJIOTHH;

—  KiIaccu(uUUpOBaTh XUMHUYECKHE pPEAKIUU B  OPraHUYECKOM XHUMHH TIO
pPa3TMYHBIM OCHOBAHUSIM M yCTAHABIIMBATH CHEIU(UKY TUIIOB PEAKIMA OT OOIIEero
yepe3 0COOCHHOE K €IMHUYHOMY;

—  ONWCHIBaTh MPHUPOJy MEXAHW3MOB XUMHUYECKHX pEaKIUH, MPOTEKAIOIINX
MEXIYy OpraHM4eCKUMU BEUIECTBAMU;

—  KJaccHU(PUIMPOBATh OPraHUYECKHE BEILECTBA MO Pa3JIMYHBIM OCHOBAHUSIM;

—  XapakTepu3oBaTh OOIIME XHMHUYECKHE CBOICTBAa BaXHEWIIMX KJIAccOB
OpPraHMYECKHX COEIMHEHUH B TUIaHE OT OOIIEro Yepe3 0COOEHHOE K €IUHUYHOMY;

—  HCIOJIb30BaTh 3HAKOBYIO CHUCTEMY XHMMHYECKOTO sI3bIKa ISl OTOOpaskeHUs
cocTaBa (XUMHUYECKHE (OPMYJIIbI) U CBOMCTB (XUMUYECKUE YPABHECHHS) BEIIIECTB;

—  HCHOJIb30BaTh MpaBWJIa W HOPMBl MEXKIYHAPOJHOM HOMEHKJIATYpPBI IS
Ha3BaHUH BelIeCTB MO (opMyliaM U, HA0OOPOT, AJISi COCTABICHHUS MOJIEKYJISIPHBIX U

CTPYKTYPHBIX (POPMYJI COCTMHEHUH MO UX HA3BAHUSIM;



—  3HaTh TPUBHAJBHBIC HA3BAHHS BAKHEUIINX B OBITOBOM M TMPOW3BOJICTBEHHOM
OTHOIICHUH OPTaHUYECKUX BEIICCTB;

—  XapakKTepu3oBaTh CBOWCTBA, TMOJY4YCHHE W TPUMEHEHHE BaKHEHIIHMX
MPEICTaBUTENICH THUIIOB W KJIACCOB OPTaHMYECKUX COCIWHEHUU (TIpeeiIbHBIX,
HETPEJICIbHBIX H  apOMaTHUYECKUX YTICBOJOPOMIOB, KHCIOPOJCOJACPKAIINX U
a30TCO/ICPKAITNX COCTMHCHNH, a TAaK)Ke OMOJIOTUIECKH aKTHBHBIX BEIIECTB);

—  TPOU3BOJUTH PACUETHI IO XUMUYECKUM (hopMysiaM U ypaBHEHHUSM Ha OCHOBE
KOJIMYECTBCHHBIX OTHOIICHUH MEXKy YUaCTHUKAMHU XUMUYECKUX PEaKIni;
BbInyCKHMK Ha Yrjy0JIeHHOM YPOBHE IMOJIYYUT BO3MOKHOCTh HAYYUThCS:

— NPOCHO3UPOBAMb CMPOeHUe U C8OUCMBA HE3HAKOMbIX HeOP2AHUYEeCKUX U
Op2anHU4ecKUux eujecme Ha 0CHO8e AHAN02UlL;

— NPOCHO3UPOBAMb MeYeHUe XUMUYEeCKUX NpOoYecco8 8 3a8UCUMOCHU OM
YCI0BUU UX NpomeKkanuss u npeoiacamv CHnocoObl YAPAGIEHUs IMUMU
npoyeccamu,

—  YyCmaHaenu8amsv GHYmMpunpeomMemHuvlie 63aUMOCEA3U XUMUU HA OCHOBE
00WUX NOHAMULL, 3AKOHO8 U MEOPUL OP2AHUUECKOU U HEOPSAHUYECKOU XUMUU U
MmedcnpeomMemuble C8A3U C @Qu3uUKou (cmpoenue amoma U Gewecmea) u
ouonozuell (XumMuyeckas oOpeaHuzayus OJHCU3HU U HOBble HANPAGLeHUs 8
mexnono2uu — 6Uo- U HAHOMEXHON02UU);

—  packpuvleambs pojib NOJYYEHHbIX XUMUYECKUX 3HAHUU 8 OyOywell yY4eOHOU U
npogheccuorHarvbHol 0esimeabHoOCmu,

— npoeKmuposams  COOCMBEHHYI  00pPA308aAMeENbHYI0O  MPAEKmMOpPUro,
CBA3AHHYI0 C XUuMuel, 6 3ABUCUMOCMU OM JUYHLIX NPeOnoUmeHull u
803MOJHCHOCIEN OMEUeCMBEHHbIX 8308 XUMUUECKOU HANPABGIEeHHOCMU

— apeymeHmuposams ~ eOUHCMEO  Mupa  eewjecmse  YCMAaHOB8leHUeM
2eHEeMUYecKou  C8A3U  MedHcOy  HeOpeaHudecKumMu U  OpearHude CKumu
seuyecmeamu;

— srademob XUMUYECKUM 3bIKOM, HeOOX0OUMbIM PaKmopom ycneuHocmu 8
npogheccuorHarvbHol 0esimeabHoOCmu,

— npuHumMams  yuacmue 6 npoguivHulx KouKypcax (koughepenyusx,



ONUMNUAOAX) PA3TUYHO20 YPOBHS, AOEKBAMHO OYEHUBAMb pe3VibMambl
maxkoz2o ydacmus U HPOEKMUpo8amv NYMu NOGbIUEHUS NPeOMemHbIX
00CMUIICEHU,

— Kpumu4ecku OMHOCUMbCS K NCeBOOHAYUHOU XUMUYECKOU UHGOopMayuu,
nOaYyYaAemoll U3 pasHvlX UCMOYHUKOG)

— noHuMams 2100aibHble NPoOIeMbl, Ccmosuue neped ueio8eyecmsom
(aKoN02UUECKUe, DdHepeemuvecKue, Coblpbesvle), U npeorazamsv NYymMu Ux

pewerHuUsd, 6 NMom 4ucie u ¢ NOMOUbio XuUMuu.



2. Conep:kanme kypca: «A30panHble BOIPOCHI OPraHNYeCKOil XUMUMN)
10x1 nmpoduiib

No

HasBanwne TeMbl

CopeprkaHue TeMbI

Komuuec
TBO
JacoB

Oprannyeckas XUMHs B
pacyeTHBIX 3a/1a4ax

8 Omnpenenenre MOJIEKYIIPHOI (OPMYITBI BEIIECTBA IO
MACCOBBIM JIOJISIM 00pa3yIONIUXCSI SIIEMEHTOB.
& OmnpeeneHue MOJICKYISIpHOW (hOPMYJIBI BEIIECTBA C
WCTIOJb30BAHUEM  TUIOTHOCTH  WJIM  OTHOCHTEIBHOMN
TUTOTHOCTH Ta30B.
Onpe/ieneHre MOJCKYJISIPHOI OPMYJIbl BEIIECTBA O
MPOJYKTaM €r0 CrOpaHHUsL.
3aa9u M0 XUMHYCCKHM YPABHEHUISIM.
KoMOnHpoBaHHBIC 3a1adH.

- ]
]
]
& 3agauu HOBLIIIEHHON CII0KHOCTH.

10

OXHUCINTEITBHO —
BOCCTaHOBUTEIILHBIC
peaKury B OpraHuYeCcKou
XHUMHH

Crenenp oxucnenusi. IlonoxurensHass W OTpULATENbHAS,
MHUHHUMAJIbHasd W MaKCUMajibHasd, IMPOMCEKYTOYHAA, HYJICBas
CTCIICHU OKHCJICHUS. OnpeneneHHe IIOTCHIMAJIbHBIX CTeneHen
OKHCJICHHSI aTOMOB Ha OCHOBE HX CTpoeHusl. OKHCIHUTENH,
BoccTaHOBUTENH. lIponecchl OKHCIEHHS W BOCCTaHOBIICHHMS.
OxucnurensHoO — BOCCTaHOBHUTEIbHbBIE peaxIum.
Knaccupukanus  OKMCAMTENIBHO —  BOCCTAHOBUTEIBHBIX
peaknuii. Merox 3iekTpoHHOTO OamaHca. OKHCIEHHE W
BOCCTaHOBJICHUE OpPraHUYEeCKUX COETMHEHHH.
Knaccudukanus peakuuii OKUCICHHS U BOCCTAHOBJICHHUS B
OpraHNYeCKON XUMUHU.

10

Henouku mpeBpaleHuit
OpraHNYCCKUX BCHICCTB

Knaccudukarms nemnouek npeBpamienuii. [lemoukn mo dopme:
JINHEHBIE, pa3BETBICHHBIC, IMKINYECKUE. [lenoukn
OJTHOPOJIHBIE U pa3HOPOAHEIE. L]enouku OTKpBITEIE U

MTOJTyOTKPBITHIE, TIOTY3aKPHITHIE U 3aKPHITHIE.
KomOunupoBanHble 1ienouku. [lporpamma nesTenbHOCTH M0
PELIeHHUIO [IENOYeK MpeBpalleHuil OpraHMuecKux
COEIUHEHHU.

10




3. TemaTuueckoe miaHnpoBanue Kypca «36panHbie BONpochI
oprannyeckoit xumumn» 10 ki Ipoduas 1 4

4 & e 2
Ne/m Tema ypoka Koa-Bo J[lara
4acoB
# of P ~F
: : Opranuueckasi XMMUsl B paCUETHBIX 3a/1a4ax g g
Fs P Ve
Omnpenenenre MOJIEKYJISIpPHOM (hOPMYIIbI BEIIECTBA [10 MAaCCOBBIM A0JsIM | 1
1 00pa3yIoMIKX 3JIE€MEHTOB.
r Ed Ve
2 Omnpenenenre MOJEKYISIPHON (OPMYIIBI BEIIECTBA C UCIOJIb30BaHUEM | 1
IJIOTHOCTU WJIM OTHOCUTENBHOM TIIOTHOCTH T'a30B. , ,
Fs P Ve
3 Omnpenenenre MOJEKYIIpHON (GopMynbl BelecTBa Mo MpoaykTam ero @ 1
J cropaHus. ,
j ‘¢ “¢ 7
;45 J 3asa4yu 10 XMMUYECKUM YPaBHEHUSAM J 2 J
6-7  KomOmHHMpOBaHHBIE 3a7a4H. 2
7z & A
8-10 3anayM MOBBIILIEHHOM CIIOKHOCTH. 3 '
OKHCIAUTENHEHO — BOCCTAHOBUTEINIbHBIE PEaKIIUU
B OPraHUYECKOW XUMUU
2 e o

11 / Crenenp oxucienus. OnpezeneHue CTENEHEHd OKHUCIEHUS aToMoB Ha / 1
OCHOBE UX CTPOEHHS.

12 / OKUCINTED. Boccranosurens. [Iporeccrl OKHCJICHUSA I/Ij 1 ’
BOCCTaHOBJICHHS. OKHCIMTEILHO — BOCCTAHOBHUTEIbHBIC PEAKIUU HX
KJIacCU(PUKALIHS. ) )

' 13 Meron 3JIEKTPOHHOTO Oajanca. } 1 i

E 14 E Merton nonypeakuuii j 1 §
15  Knaccudukamuss  peakuwii  OKMCIEHUS HW  BOCCTAaHOBJICHHS B 1

. P OpPraHUYECKON XUMUU p p
16 P CaoiicTBa yrieBo10pooB B cBere OBP 1

17  CaoiictBa ciuptoB B cBete OBP

’ s e s
18  CgoiictBa anpaerunoB B ceere OBP 1

4 s # A
19-20 CgoiicTBa kKapOOHOBBIX KUCIIOT B cBeTe OBP 2

’ - - g

Llenouku npeBpalieHuil OpraHnYecKUX BEIIECTB

r ¥ . “F f

1 21-22 | llenoyku o Gopme: THHEHHBIE, pa3BETBICHHBIE, TUKIMYECKHE. 12 !

; 7 # /
23-24  1lenoyku OTKPBITHIE U MOTYOTKPBITHIE, OTY3aKPBITHIE U 3aKPHITHIE. 2

1 7 “ £

i 25 § KomOunMpoBaHHbIE TIENOYKHT } 1 !

s < “t

' 26-28 * HporpaMMa NEATENBHOCTH TI0 PENIHHIO IEMNOYeK MNpeBparieHni | 3 ;

i | OPraHMYECKHX COEMHEHHIA. § §

’ / ey A
29-30 OpwuruHaIBHBIC IIETIOYKH PA3HBIX BUIOB. 2

- e s ~
31-34  PesepB BpeMeHU 4

& rd A~

M

Na

vy

MmO
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