MyHunMnajJbHOe aBTOHOMHOe 0011e00pa3oBaTe/ibHOE YUpeKIeHue
«BukyJ10BCcKas cpeaHsst 001eo0pa3oBaTe/ibHas IIKOIa Ne2y -
oTaeseHue KoTrouuropeckass mKoJia — 1eTCKUM cajl

PACCMOTPEHO COTI'JTACOBAHO YTBEPXJEHO
Ha 3aC€JaHNU SKCIEPTHOW  cTapiuid MeToaucT  npuka3 MAOY
IPYIIIBl YYATENIEH Xaputonosa JI.A/ "Bukynosckas COLL Ne2"
€CTECTBEHHOHAYYHOT O 7C eyl ot «1» centsiopa 2022 r
KA i Ne91/26 - O]
MPOTOKOM OT 30 aBrycra2022 r
« 29 »asrycra 2022 r
Ne 1
PABOYASA ITPOI'PAMMA
JJIEKTUBHOI'O (ITPEAMETHOI'O) KYPCA
no XumMuu
Ha3BaHME MpeaMeTa
KJ1ace 10
yUunTe A XapuronoBoii JI.A

Ha 2022 — 2023 y4eOHblii 1o



1.IIOACHUTEJIbHAA 3AIIMCKA

[Iporpamma 3lE€KTUBHOTO Kypca Mo XumMuu «HayuyHble OCHOBBI XHMHUU»
pazpaboTaHa B COOTBETCTBHM CO CIEIYIOIIMMU HOPMATHUBHO-IPAaBOBBIMH
JOKYMEHTAMM:

- @enepanbubiil 3ak0oH Poccuiickoit denepanunu ot 29 nexadps 2012 roma Ne
273-®3 «O6 o6pazoBanun B Poccuiickoit ®enepanuu» (C U3MEHEHUSAMH U
JOTIOJTHEHUSIMU );

- @enepalibHbIl TOCYIApCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPT CPEIHETO
oOmiero o0pa3oBaHUs, YTBEP>KAEHHBIM MpUKa3oM MuHHCTEpCTBa 00pa30BaHMS U
Hayku Poccuiickoit @enepauuu ot 17 Mas 2012 r. Ne 413 (¢ u3MEHEHUsIMH U
JOTIOJTHEHUSIMU );

- Tlopsimok opraHuzaluy U OCYIIECTBIEHHUS 00pa3oBaTeNIbHOM IEATEIbHOCTU
0O OCHOBHBIM 001Ie00pa3oBaTeNbHBIM MpOrpaMMaM — 00pa30BaTeNIbHbIM
nporpaMMaM HadyajlbHOTO OOIEero, OCHOBHOTO OOIIEro M CpPEeJHEro OOIIero
o0pa3zoBaHus, yTBEPXKIEHHbIM Mpukazom MunoOpHayku Poccum ot 30.08.2013
rojga Ne 1015(c uaMeHEeHUSAMH U JOTIOJTHEHUSIMU);

- porpamma y4eOHoro (3JIeKTUBHOTO) Kypca «HayuHble OCHOBBI XUMUWY IS
o0pa3oBaTeIbHBIX OPraHMU3alUN, PEaTU3yIOUUX MPOTrpaMMBbl CPEIHEr0 OOIIEro
oOpazoBanus 10-11 kmaccel. ['ocymapcTBEeHHOE aBTOHOMHOE — YUpEXKACHHE
JIOTIOTHUTENBHOTO TpodeccuoHanbHOro obpaszoBanus «CapaTOBCKUM 00JaCTHOM
WHCTUTYT pa3BUTHs oOpa3oBanus», CapatoB 2017 r

2. TUTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA OSJIEKTUBHOI'O
KYPCA

Jluunocmmuvie pesynomamol’

BKJIFOYAIOT ()OPMHUPOBAHUE UYBCTBA TOPJIOCTH 3a BKJIAJ POCCUMCKUX YUEHBIX
XUMHKOB B Pa3BUTHE MHPOBOM XMMHUYECKOW HAyKH; MOATOTOBKA BbIOOpa
WHIUBUIYaTbHOH  OOpa3oBaTeIbHOM  TpaeKTOpud M NMPodheCCHOHAIBHOM
OpHEHTAIMU 00yYaromuxcs; popMUpoBaHUE YMEHHS YIPABIATH MO3HABATEIHHOM
JESTENbHOCTBIO; PAa3BUTHUE CIIOCOOHOCTHM K PEIIEHUI0 TPAKTUYECKUX 3ajad,
YMEHHUIO HaXOJIUTh CIOCOOBI B3aWMOJCHCTBUS C OKPYKAIOINIMMHU B Y4YEOHOU H
BHEYPOUHOUM JeATEIbHOCTH;, (HOPMHUPOBAHHE XUMHUYECKONH M IKOJIOTHYECKOM
KyJbTYphI, BOCIIUTaHHE OE30MMACHOTO OOpAIEHUs ¢ XUMUYECKUMHU BEIIECTBAMH H
CTpEeMJICHUS K 3JJ0POBOMY 00pa3y *KHU3HHU.

MemanpeomemHuvie pe3yibmameol.

PerynsTuBHBIE yHHBEpcalbHbIE Y4YeOHBIE JEHCTBUS - CaMOCTOSITEIIBHO
ONpeNeNaTh WU, 3aJaBaTh NapaMeTpbl U KPUTEPUH, O KOTOPHIM MOMKHO
ONpeNeNnTh, YTO Melb JOCTUTHYTa, OLEHHUBATh BO3MOXKHBIE MOCIEACTBUS
JOCTH>KEHUS TTOCTABIICHHOM 1€ B AESTEIbHOCTH, COOCTBEHHOU JKM3HU U KU3HU
OKPY’KaIOUIUX JIFOJeH, OCHOBBIBASCh HA COOOPAXKEHUAX ITUKU U MOPAJIU; CTABUTh
u GopMynHpoBaTh COOCTBEHHBIE 3aJadyll B OOpPA30BATEIBHON NESITEIBHOCTH H
KU3HEHHBIX CUTYallUsIX; OLICHUBAaTh PECYpChl, B TOM 4YHUCJIE BpeMsl U JpyTue
HEMaTepUalibHbIe PEeCYpPChl, HEOOXOAUMBIE JJIsl JOCTUKEHUS MOCTABICHHOU I1€JIH;
BBIOMpATh MyTh JIOCTUXKEHUS €M, TIaHUPOBATh PElICHUE MOCTABICHHBIX 3aj1ay,
ONTUMU3HUPYS MaTepUalbHble M HEMaTepUaJbHbIE 3aTpaThl; OPraHU30BHIBATH
3(phEeKTUBHBIN MOUCK PECYpPCOB, HEOOXOIUMBIX ISl JOCTHXKEHHUS IOCTaBJICHHOMU



LEIN; COIMOCTAaBIATh MOJYYEHHBIH pe3yJbTaT MAESITENBHOCTH C IOCTaBIEHHOMN
3apaHee LEblo.

[lo3HaBaTenbHble YHUBEpCAIbHbIE y4y€OHbIE NEUCTBHUS - MCKAaTh M HAaXOJIUTh
000011IeHHbIE CTTOCOOBI peIIeHUs 3aa4, B TOM YHUCIIE, OCYIECTBISATh Pa3BEPHYTHIM
MH(OPMAIIMOHHBIA TMOUCK W CTaBUTh HAa €ro OCHOBE HOBbIE (yuyeOHBIE H
MO3HABATENbHBIE) 3a/aud; KPUTUYECKA OLEHUBATh U  HHTEPIPETUPOBATH
MH(OPMAIMIO C Pa3HbIX MO3ULIMMA, paclo3HaBaTh U PUKCUPOBATH MPOTUBOPEUUS B
MH()OPMAIIMOHHBIX ~ MCTOYHUKAX;  HCIOJb30BAaTh  pa3IMYHbIE  MOJENbHO-
CXEMAaTUYECKHE CpeACTBAa JJIA MPEACTABICHUS CYIIECTBEHHBIX CBS3edl W
OTHOIIEHWH, a TakkKe NPOTUBOPEUM, BBIBICHHBIX B HWH(GOPMAILIMOHHBIX
UCTOYHUKAX; HAXOJIUTh W MNPUBOIAUTH KPUTHUECKHUE apryMEHTbl B OTHOIICHHUH
JEUCTBUM U CYKJEHUN APYroro; ClIOKOWHO U Pa3yMHO OTHOCHUTBCS K KPUTUUYECKUM
3aME€YaHHUsIM B OTHOLIEHWH COOCTBEHHOTO CYXKJEHHUsS, paccMaTpuBaTh HX Kak
pecypc COOCTBEHHOI'O pa3BUTHS; BBIXOJUTH 33 paMKH Y4yeOHOro mpeaMera u
OCYUIECTBIJISITh  II€JICHANIPABIEHHBI MOMCK BO3MOXKHOCTEH JJIi  LIMPOKOTO
NEpEeHoca CpelCTB W CIOCOOOB JIEWCTBHSI; BBICTPAUBATh HWHIUBUIYAIBbHYIO
00pa3oBaTeIbHYI0 TPACKTOPHUIO, YUWUTHIBAS OTPAHUYEHUS CO CTOPOHBI JIPYTHX
YYaCTHUKOB M PECYPCHBIE OTPAHUYCHUS; MEHATh U YAEP>KUBATh pPa3HbIC MMO3UIIUU B
MO3HABATEIbHOM NESITENbHOCTH.

KoMMmyHuKaTuBHBIE yHHBEpCAJIbHbIE Y4YeOHBbIE JEHCTBUSL - OCYIIECTBISTH
JEJIOBYI0 KOMMYHHMKAIIMI0 KaK CO CBEPCTHHKAaMH, TaK W CO B3pOCIBIMHU (Kak
BHYTpU 0Opa3oBaTEIbHOM OpraHu3allid, TaKk W 3a €€ NpeleiamMu), Moa0uparth
napTHEPOB  JJisi  JIIOBOM  KOMMYHHUKAIIMM ~ HUCXOAsl U3  COOOpa)keHui
pE3yJAbTaTUBHOCTU  B3aUMOJCHCTBHUS, a HE JIMYHBIX CHUMIATUWA; MpHU
OCYIIECTBJIICHUH TPYIMIOBON pabOThl OBITh KaK PYKOBOJAUTEIEM, TaK M UYJICHOM
KOMaHIbl B pa3HbIX poysix (reHepatop UAEH, KpPUTHUK, HCIOIHUTEND,
BBICTYMAOIINNA, 3KCHEPT M T.JA.); KOOPAMHUPOBATH M BBHIMOJHATH pPabOTy B
YCIOBUSAX PEaTbHOTO, BUPTYAJIbHOTO M KOMOMHHMPOBAHHOTO B3aMMOJICHCTBUS,
Pa3BEPHYTO, JIOTUYHO M TOYHO M3JaraTh CBOK TOUYKY 3PEHHs C MCIOIb30BAHUEM
aZeKBaTHBIX (YCTHBIX W TIMCBMEHHBIX) S3BIKOBBIX CpEICTB; paClO3HABATH
KOH(MJIUKTOTCHHBIE CHUTYallUd W TMPEJOTBpamiaTh KOHGIUKTHI MO WX aKTHUBHOM
¢da3pl, BBICTpamBaTh JCJIOBYI0O W OOpa30BaTEIbHYI0 KOMMYHHUKAIIMIO, H30eras
JIMYHOCTHBIX OLIEHOYHBIX CYKICHUH.

lIpeomemmnvie pezyrbmamol

OOyuaromuiicss HaydyuTCS: pACKpbIBaTh Ha MpPUMEPAaX poJib XUMHU B
¢bopMHUpOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpa ¥ B TPAKTHIECKOU
JEeSATENbHOCTH YEJIOBEKA, B3AUMOCBS3b MEXKY XUMHUEN U APYTUMH €CTECTBEHHBIMH
HayKaM{; WUIIOCTPUPOBaTh Ha NIpPUMEpPAX CTAHOBIEHHE U  JBOJIOLUIO
OpraHMYeCKOM XHMHMHM KaK HAayKd Ha pA3JIMYHbIX HMCTOPUYECKHX JTamax ee
pa3BHUTHs; YCTaHABIMBAaTh IPHUYMHHO-CJIEJICTBEHHBIE CBSI3M MEXKIY CTPOEHUEM
aTOMOB XMMHYECKHX OJJIEMEHTOB M NEPUOJUYECKHM H3MEHEHUEM CBOWCTB
XUMHYECKUX 3JIEMEHTOB M HUX COEJUHEHUH B COOTBETCTBUU C IOJOKEHHEM
XUMHYECKUX 3JIEMEHTOB B MEPUOAMYECKON CHCTEME; aHaJu3UpOBaTh COCTAB,
CTPOEHUE M CBOWCTBA BELIECTB, IPUMEHSS IOJIOKEHUS OCHOBHBIX XUMHUYECKHUX
TEOpUN: XUMHYECKOTO CTPOCHUS OpraHuveckux coenuHeHuii A.M. bytieposa,
CTPOEHUS aTOMa, XUMUYECKOM CBA3M, ANEKTPOIUTUYECKON AUCCOLMALUNA KUCIIOT U



OCHOBaHUM; YCTaHABIMBATH MPUUYMHHO-CIIEICTBEHHBIE CBSI3M MEXIy CBOMCTBaMU
BEILIECTBA M €r0 COCTABOM M CTPOCHUEM; MPUMEHSTh MpaBUiia CUCTEMATHUYECKON
MEXKIYHApOJHOM HOMEHKJIATYpbl KaK CpPEJCTBA paszMyueHUs U UIACHTU(DUKAIUU
BEILIECTB M0 UX COCTABY U CTPOCHUIO; COCTABIATh MOJICKYJISIPHBIE U CTPYKTYPHBIC
bopMynbl  HEOPraHWYECKHMX M  OpPraHWYECKUX BEHIECTB KaK HOCHUTeNeH
nHpopMalM O CTPOCHUM BEIIECTBA, €ro CBOMCTBAX U MNPUHAMICKHOCTH K
OTPENICICHHOMY KJIACCy COCAMHEHUN; OOBSACHATH MPUPOAY U  CIIOCOOBI
o0pa3oBaHUs XWMHUYECKOW CBSI3U: KOBAJEHTHOW (TOJISIPHOW, HEMOJSPHOI),
WOHHOM, METAJUIMYECKOM, BOJOPOJHOM — C LEJbI ONPEACICHUS XUMHUUYECKOU
AKTUBHOCTH BEIIECTB; XapaKTEPU30BaTh (PU3NUECKHNE CBONCTBA HEOPTAHUYECKUX U
OpraHWYEeCKUX BEIIECTB W YCTAHABIMBATH 3aBUCUMOCTb (DU3UYECKUX CBOMWCTB
BEI[ECTB OT TUIA KPUCTANTMYECKOU PEHIETKH; XapaKTepU30BaTh 3aKOHOMEPHOCTH
B U3MEHEHUN XMMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOAOPOAHBIX COCIUHEHUH,
BBICIITUX OKCHUJIOB M THUAPOKCHUIOB; MPUBOJUTH MPUMEPHl XUMUUYECKUX PEAKIIHM,
pacKpbiBa TMOJTYUYCHHUS] HEOPTaHUYECKUX M OPraHWYECKUX COCAMHEHUM 3aJaHHOTO
COCTaBa MU CTPOEHUSA;, MOJAOUpATh PEareHThl, YCIOBUS M OMNPEICTATh MPOAYKTHI
peaKIui, MO3BOJISIONINX PEATU30BaTh JTAOOPATOPHBIC U MPOMBIIIUICHHBIE CITOCOOBI
MOJIYYEHUSI BAXKHEUIINX HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB; ONMPEICIATh
XapakTep Cpelbl B pe3yjbTaTe THAPOIN3a HEOPTaHMYECKUX M OPraHMYEeCKUX
BEIIECTB M MPHUBOAUTH MPUMEPHI THAPOJIH3a BEIIECTB B TMOBCEIHECBHON KU3HU
YyelioBeKa, OMOJNIOTMUYECKUX OOMEHHBIX TIpoleccax U MPOMBINIJIEHHOCTH;
OPUBOAUTE HPHUMEPBI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIUN B MPHUPOJE,
IPOU3BOACTBEHHBIX  MpoLeccax M KUZHEACSATEIbHOCTH  OPraHU3MOB;
00OCHOBBIBaTh MPAKTUYECKOE HMCIOJIb30BAHME HEOPTraHMYECKUX M OPTaHHYECKUX
BEIIECTB U MX PEAKIMil B MPOMBIIUIEHHOCTH W OBITY; BBINOJIHATH XUMHUYECKUM
AKCHEPUMEHT IO PACIIO3HABAHUIO U MOJYYEHUIO HEOPraHUUECKUX U OPTaHMYECKUX
BEILECTB, OTHOCSIIMXCS K PA3jIMYHBIM KJIacCaM COEIMHEHUH, B COOTBETCTBUU C
npaBWJIaMH M TpueMaMu Oe30MacHOM paboThl C XMMHYECKUMHU BEIIECTBAMHU U
7a60paTOPHBIM 000PYIOBAaHUEM; IMPOBOJUTH pacdyeThl Ha OCHOBE XHUMHUYECKUX
dbopMyn W ypaBHEHUM peaKIUi: HAXOXKJACHUE MOJICKYJSIPHOW — (GOpMYJIBI
OpraHWYECKOr0 BEIIECTBA MO €ro IUIOTHOCTHU M MAacCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJSIIUX B €r0 COCTaB, WIKM MO MPOAYKTaM CrOpaHus; pacuyeTbl MacCOBOU A0OJU
(Maccel) XMMHYECKOTO COCJUHEHUS B CMECH;, pacdyeThl Macchl (0Obema,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO W3 BEIIECTB JaHO B
U30bITKE (MMEET MPHMECH); pacdyeThl MacCOBOW WM OOBEMHOHN IO BBIXOAA
MPOJYKTa PEAKIMH OT TEOPETUYECKH BO3MOXKHOTO; PacdeThl TerioBoro sddexra
peakiuu; pacuyeTbl OObEMHBIX OTHOILIEHH Tra30B MPU XUMUYECKHX PEAKIMIX;
pacueThl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTa PEAKIUHU, €CIIH OJHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OINPEAEICHHON MaccoBOM jaoJei
PacTBOPEHHOI'O BEILECTBA; MCIOJIb30BaTh METOJbl HAYYHOTO MO3HAHMS: AHAIIN3,
CUHTE3, MOJEIUPOBAHUE XUMHYECKUX MPOLIECCOB U SIBICHUM — MpHU PEHICHUU
y4eOHO- MCCIIEIOBATENIbCKUX 3a7a4 M0 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJyYEHUSs
M pacro3HaBaHUsl OPraHUYECKUX BEIIECTB; BIAJCTh NpaBUJiaMu O€30MaCHOIO
oOpallieHusi ¢ €IKUMH, TOPIOYMMHM W TOKCHYHBIMHM BEIIECTBAMH, CPEACTBAMHU
OBITOBOM XMMUU; OCYIIECTBIISITh MOUCK XMMUYECKOW MH(OPMALINK 110 HA3BAHUSAM,
uaeHTUu(UKaTopaM, CTPYKTYpHBIM (pOpMyJiaM BEIIECTB; KPUTHUECKU OLEHUBAThH U



MHTEPIPETUPOBATh XUMUYECKYI0 MH(OPMAIINIO, COJEPKAIIYIOCS B COOOIICHHUIX
CpeICTB MaccoBoil WH(popManuu, pecypcax HHTepHeTa, Hay4HO-TIOMYJISAPHBIX
CTaThsAX C TOYKU 3PEHUS] E€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENAX BBISIBICHHUS
OIMUOOYHBIX CYXIEHUU U (HOPMUPOBAHUS COOCTBEHHOW MO3UIUU; YCTAHABINBATH
B3aMMOCBSI3H MEXKAY (DaKTaMu U TEOpHUEH, MPUUMHON U CIEACTBHEM IMPH aHATIN3E
npoOJIEeMHBIX CUTyalldid W OOOCHOBAaHMM TPUHUMAEMBIX PEIICHH HAa OCHOBE
XUMUAYECKUX 3HAHWH; TMPEACTAaBIATh MYTH PEIICHUs TJIOOATBHBIX TPOOIIeM,
CTOSIINX TEpEe] YEIOBEUECTBOM, M TIEPCIEKTUBHBIX HAMpaBICHUA pPa3BUTHS
XUMUYECKUX TEXHOJOTUH, B TOM YHCIIE TEXHOJOTHUI COBPEMEHHBIX MATEPHAIIOB C
pa3nuyHOW  (PYHKIIMOHATHHOCTHIO, BO30OHOBISIEMBIX HCTOYHUKOB  CHIPHA,
nepepaboTKU ¥ YTHIU3AIUN TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

Obyuarowuiics noIyUUm 603MOHNCHOCHb HAYUUMBCL:

dopMynupoBaTh  IIeNIb  WCCICNOBAaHUS,  BBIIBUTaTh W MPOBEPATH
AKCMIEPUMEHTAIBHO TUIIOTE3bI O XMMHUYECKHX CBOWMCTBAaX BEIECTB Ha OCHOBE UX
coCTaBa W CTPOCHHS, MX CIHOCOOHOCTH BCTYNAaTh B XUMHYECKHE PEaKIUH, O
XapakTepe W MPOMYKTaX pPa3IMYHBIX XUMHUYECKHUX PEAKIHI, CaMOCTOSTEIBHO
TUITAHUPOBATh U TPOBOJIUTH XUMHUYECKHE IKCIEPUMEHTHI C COOJIOJCHUEM TPaBUIT
O6e3omacHoOil paboOThl € BellecTBaMH U J1a0OpaTOpPHBIM  O0OPYIOBAHUEM;
MHTEPIPETUPOBATh JAaHHBIE O COCTaBE W CTPOCHHH BEIIECTB, MOJyYEHHBIC C
TIOMOIIIBIO COBPEMEHHBIX (U3NKO-XHMHUYECKUX METOJIOB; OIMUCHIBATH COCTOSHHE
AJNIEKTpOHA B AaTOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-MEXaHUYECKHUX
NPEJICTABIICHUH O CTPOEHUHU aToMa i OOBSICHEHUSI PE3YJbTAaTOB CHEKTPAIBHOIO
aHaJM3a BEIIECTB; XapaKTEPU30BATh POJIb a30TOCOIEPHKAIIUX TeTEPOLIUKIMUECKIX
COCIMHEHUN W HYKJIEHMHOBBIX KUCJIOT KaK BaXHEHIIMX OMOJIOTMYECKH aKTHUBHBIX
BEIIECTB;  NPOTHO3UPOBATH  BO3MOXKHOCTH  NPOTEKAHHS  OKHUCIHUTEIBHO-
BOCCTAHOBHUTEJBHBIX  pEaKlMid, JIeKalMX B  OCHOBE  MPUPOIHBIX |
IPOM3BOJICTBEHHBIX TIPOIIECCOB



3. COAEPXXAHUE DJIEKTUBHOI'O KYPCA

I. YraneBogoponsl.

1.1: Beenenue.

Crpoenus aroma yriepoja B HOPMaJbHOM U BO30YKJICHHOM COCTOSHHSX.
DNEKTPOHHBIE U ANEKTPOHHO-Tpaduueckue GopMyibl aToOMa yriaepoa.

['uOpuauzauus opbOutameid Ha HOpuUMepe aromMa  yriaepoja. Bumel
rubpuanzanuu. ['eoMeTpuss MOJEKYJl pacCMOTpPEeHHBIX BemlecTB. KpaTHocTh
yIAEpOJl - YIAEpOaHbIX cBsizeil. OcoOble BUJIBI CBA3M B OPraHUYECKUX BEIIECTBAX:
G — CBSI3b U TT — CBS3b.

Homenkiatypa opraHudecKHX COCIMHEHUI: CUCTEMAaTHUYECKasl, TPUBUAIbHAS,
panoHangbHast. OOIIMe TPUHIUITBI TOCTPOCHUS Ha3BaHUM OPraHUYECKUX BEIIECTB,
yIpaXKHEHUsI — COCTaBJIeHUE (POpMYIT MO Ha3BaHUSIM U HA00OPOT.

Buapl  u3oMepuum  OpPraHMYECKUMX  COCIUHEHUW:  CTPYKTypHas W
POCTPAHCTBEHHAS.

OO6mue 3aKOHOMEPHOCTU TPOTEKAHMS PEAKIUNA C Yy4aCTUEM OPTraHUYECKUX
BEIIECTB. YCJIOBUSI MPOTEKaHWs, CIOCOOBI pa3pylIeHUs CBs3EH, KiIacCUpUKAIIUS
peakIuii o MeXaHU3MaM U TUITY PEaKIIMOHHBIX YaCTHII.

ANTOpPUTM pelIeHus 3aj1ad Ha BBIBOJ (POPMYJI BEIIECTB MO MaCCOBBIM JOJISIM
3JIEMEHTOB.

1.2: IlpenenbHbIE YIIIEBOAOPOIbI.

Ankanbl. [lapaMeTpbl XHUMHUYECKOW CBSI3M, NPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl, TOHATHE O KOHpopMamusaX, BUIbl  KoHpopMauuii. CBs3b
IPOCTPAHCTBEHHOI'O CTPOEHUS M YCTOWYMBOCTH BEUIECTB. B3anmHOe BiMsHHE
aTOMOB B MOJIEKYJIaX aJIKAHOB. PErnocenekTMBHOCTh peaKIuii.

Oco0OEHHOCTH TPOTEKaHUS XUMHUYECKUX peaklUuid ¢ y4acTHEeM aJIKaHOB,
MEXaHM3M pEeaKIMH CBOOOTHO-paJMKAIBHOTO 3aMemeHus. [lukioankaHsl.
OcoOEHHOCTH CTPOCHMSI W CBOMCTB IMKJIOAJKAHOB: PEAKIMU 3aMEUICHUS W
npucoequHeHus. PemieHne 3amay Ha HAXOXKICHHUS MOJICKYISPHBIX (OpMYI
OpraHUYECKUX BEIIECTB 0 MPOAYKTaM CTOPAHMUS.

1.3: HenipenenbHbIe yTriaeBOAOPOIBI.

[Ipupona nBOWHOW CBsI3W B alkeHax M ankagueHax. OOpa3oBaHue u
rmapaMeTpel  JBOMHOM  CBsi3W.  Buael  uzomepuun.MexaHusMm  peakiuu
ANEKTPOOUIBHOTO TPUCOCIUHEHUS, MpaBwio MapkoBHHKOBa. Dddekt Xaparia
(mepokcuaneiii 3¢ dexrt). Peaknuu 3amenieHns B ajkaHaX. MexaHU3M pPEaKIUH
CBOOOTHO-PAANKATIBLHOTO MPUCOCIUHECHUS Ha TMPUMEPE PEaKIMH MOJIUMEPU3AIIHH.
OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM C YYacTUEM ajKeHOB. Peakuuu
MPUCOEANHEHNS TaJlOT€HOB M TaJIOrE€HAIKAHOB K CONPSKEHHbIMAJIKAIHEeHaM,
3aBUCUMOCTh TPOAYKTOB pEAaKIUKW OT YCIOBHM UX MpoTekaHus. Peakuuun
MPUCOEANHEHNS HA MPUMEPE M30JIMPOBAHHBIX U KYyMYJHUPOBAHHBIX aJKaJIUECHOB.
Anxunsl. [Ipupona tpoitHoi cBsi3u. OOpa3oBaHuEe W MapaMeTpbl TPOHHOU CBS3H.
Bunsl wu3omepun. Peakuuum TNOpUCOEIUMHEHHMS] W 3aMElNIeHUsT B  aJIKMHAX.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMU C Yy4yacTheM alKuHOB.Pemienue
3a/lad Ha HAXOXJICHUS MOJICKYJSIPHBIX (OopMyn YrieBOAOPOAOB MO 0OImIeH
dbopmyIe BeliecTsa.

1.4: ApomaTH4eCcKUE yrieBOAOPOIbI.



[Ipupona apomaTuyeckol CBsI3U, €¢ BIUSHHUE HA PEAKIIMOHHYIO CIIOCOOHOCTH
BeliecTB. M3oMepust 1 HOMEHKIIaTypa apeHOB.

MexaHu3M peakiuu IeKTpOYUIBHOTO 3aMElIeHUs Ha MpUuMepe OEH301a U ero
TOMOJIOTOB.

OpueHTaHThl IEPBOTO U BTOPOTO pojia B O€H301bHOM KoJiblle. CoriiacoBaHHas
MW HecorjacoBaHHas opueHTalus. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUU,
MPOTEKAIOIINE C YYaCTHEM TOMOJIOTOB OeH301a. O01I1Me crocoObl MPOMBIIILIEHHBIX
1 J1abOpaTOPHBIX CIOCOOOB MOJyYeHHs YriieBoaopoaoB. JlaboparopHas pabora.
KauecTBeHHbIE peakiinu Ha yriaeBOIOPO/bl. ['eHeTHUeCcKas CBsI3b YIieBOJOPOIOB.

II. Kucnopoacoaepxkaimue opraHuyeckue BemlecTBa. A30TcojepiKaiiue
OpraHUYeCKHUe BEIeCTRa.

2.1: CoupTsL. Kucnopoaconepxamue OpraHu4ecKue BEILIECTBA.
OYyHKIHUOHANIBHBIC TPYyNIbl (TUAPOCOTPYINA, KapOOHWIIbHAs, KapOOKCHIIbHAs).
B3auMHoOe BiIMsIHME aTOMOB B MOJIEKYJIaX OpPraHUYECKUX BEIIECTB, COJEPKAIIUX
KHCIJIOPO/I.

Pacnpenenenne 2JIEKTPOHHOW IUIOTHOCTH B MOJIEKYyJaX CIHMPTOB Pa3HBIX
TOMOJIOTHYECKUX PSIIOB: MPEACIbHBIX, HEMPEIeNbHbIX, apoMaTudeckux. OOrias
XapaKTePUCTUKA XUMHUYECKHX CBOMCTB CcnUpTOB. Peakiuu  3amMmerieHus,
IPOTEKAIOIIKE B YTIIEBOJOPOIHOM PaUKalie CITUPTOB.

OCOOEHHOCTH CTPOEHUSI W CBOMCTB MHOT'OATOMHBIX CHUPTOB. DEHOIbI,
CTpOEHHUE, CBOMICTBA, OpUEHTAIMs B OEH30JbHOM KoJblle. [IpoMbIlIIEHHBIE |
nabopaTopHbie CIMOCOOBI TMOJYyYEeHUS CIUPTOB M (PeHonma. MexaHu3M peakiuu
HYKJI€ODUIBHOTO  3aMeIlleHHWs Ha  TpuUMepe MOJy4YeHUs  CIOUPTOB W3
rajoreHaskaHoB. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMU C YYACTHEM
CIIUPTOB.

2.2: KapOboHUIIbHBIC COSTUHEHHS.

I'omonmoruueckue psapl  kapOoHwnoB. Krnaccudukamms. Mzomepus w
HOMEHKJIaTypa. OJEKTPOHHOE CTPOEHUE, B3aUMHOE BIIUSHUE B MOJIEKYJaX.
XUMHYECKME CBOMCTBA  AJIBJACTHUJIOB W  KETOHOB. MexaHW3M  peakuui
HYKJICODUIBHOTO TMPHUCOCIWHEHUS Ha TMpUMEpe albJEeTUIO0B M  KETOHOB.
OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINYU C YYACTUEM aJIbJIETUJIOB U KETOHOB.

2.3: KapOokcuinbHBIC COCTHHEHUS.

Cocras, knaccudukanusi, U30MepUsi U HOMEHKIATypa KapOOHOBBIX KHCIOT.
DJNEKTPOHHOE CTPOCHUE, B3aMMHOE BIMSHUE B Mosekynax. OcoObie CBOHCTBa
HEKOTOPBIX KapOOHOBBIX KHCJIOT: MYpPaBbHHOMW, MaJbMUTHHOBOM, CTEapUHOBOM.
Mpeuta. OTHolieHuEe MbUIa K JKecTkoil Boje. HempenenbHble, JTBYXOCHOBHBIE U
apoMarudeckue KHCIOThL. (OcobeHHOocTH uX CBOUCTB. CrmocoObl TONyYCHHS
JIBYXOCHOBHBIX KHCIOT. B3auMOCBSI3b KHUCJIOPOACOJEPKAIIUX OPraHUYEeCKUX
BellleCTB. B3auMMOCBSI3b KHUCIOPOACOAEPKAIIMX OpPraHUYECKUX BEIIECTB U
YTJIEBOJIOPOJIOB PA3JIMUYHBIX TOMOJIOTUYECKUX PSI/IOB.

Pemiennie 3amay Ha HaxOXKACHUE MOJICKYISIPHOM (POPMYIIBI OPraHUYECKOTrO
BeIlleCTBa, cojiepxaniero kuciopoa. Jlabopatopuas paborta. KauecTBeHHBIE
pEeaKIMu Ha KUCJIOPOACOIepKAIIUE OPraHUUYECKUE BEIlIECTRA.

2.4: AMuHBI.

AMunbl. OCHOBHOCTh aMHUHOB, OOYCJIOBJIIEHHAasi OCOOBIM  CTPOEHUEM
AMUHOTPYIIIIHI.



AHunuH. OCHOBHbBIE CBOMCTBA aHUJIMHA B CPABHEHUH C AMUHAMU U aMMHUAKOM.
OpuenTanust B O€H30JbHOM KOJbIle. MexaHu3M peakiuu 3uHuHa. Pelienue 3aaau
Ha  HAxOXJECHHE  MOJICKYJISIpHOW  (HOpMyJbl  OpPraHMYECKOro  BEIECTBa,
COJZIEpIKaILETro a3o0T.

III. BemecTBa )XUBBIX KIETOK.

XKupsl. OcobeHHOCTH CTpOEHUs, coCTaB U Kiaccudukanus xupoB. CBoiicTBa
MPEEIbHBIX U HEMPEAETbHBIX KUPOB.

Monocaxapunsl.  Knaccudpukauusi, coctaB, H30Mepus, TayTOMeEpHs,
ontuyeckas mzomepud. CBOMCTBA MOHOCAxXapuJOB Ha OCHOBAaHMM HMX COCTaBa U
CTPOEHHUS.

Onurocaxapuapl, mnonaucaxapuasl. CTpoeHHE, HAXO0XKACHUE B TPHUPOJE.
XUMHYECKUE CBOWCTBA: OKUCIIEHUE, KUCIOTHBIA TUIPOJIU3.

AMMHOKHUCTIOTBI —aM(OTEpHbIC OpPraHUYECKHE COCIUHEHUs. B3anMHoe
BJIIUSIHUE JIBYX (DYHKIIMOHAJIBHBIX TPYMI APYT HA ApyTa.

benku — npupoaueie nonuMepsl. ['uaponus, 1eHaTypaius, [BETHbIE PEAKIIUU
Ha OCJIKU.

JlaGoparopnas pabora. KauecTBeHHBIC peaKkIiyi Ha aMUHBI, KpaxMaJl U OCJIKH.

IV. BbICOKOMOJIEKYIIIpHBIE OPraHUYECKUE BEILIECTBA, BOJIOKHA.

[Tomumepsl, 0OCOOEHHOCTH CTpPOCHHUSA, (UIUYECKUX CBOWCTB, CIIOCOOBI
MOJIyYEHUSI TIOJIMMEPOB: MOJUMepU3alus, noaukoHaeHcauus. CrepeoperysipHbie
oJIMMeEphl. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE NOJUMEPHI. [lmacTmacchl.

Bonokna, xmaccudukanus, MTPOU3BOACTBO BOJIOKHA KampoH U JIaBCaH
peaKuuen NOJIMKOHICHCALIUH.

HroroBoe 3anarue no pazaenam. O6001Iaro1Iee MoBTOPEHNE



4. TEMATHUYECKOE INTAHNPOBAHUE

ypoKa

Jara

Tema ypoka

Oco
OeHHOC
™
y4eOHO
o
IJ1aHa

I. Yraesonoponabil.1: Benenmne.

1

Crtpoenuss aromMa  yriepojla B  HOPMAJIbHOM U
BO30YXJAEHHOM cocTosiHUAX. ['mbpuan3anust opOurtaneit Ha
npumepe aroma  ymiepoja. Buabl  ruOpuauzaiuu.
I'eoMeTpust MosieKyn pacCMOTPEHHBIX BellecTB. KpaTHOCTH
yraepoa - yriaepoaHsix cBs3eid. OcoOble BUABI CBSI3U B
OPraHNYEeCKUX BEIECTBAX: G — CBA3b U T — CBSA3b.

Homenknatypa OpraHUYECKUX COCIMHEHU:
cUCTeMaTHyecKasi, TpHUBHAJIbHAs, panuoHanbHas. OOmue
NPUHUMIIBI IOCTPOCHUSI Ha3BaHUI OPraHUYECKUX BEILECTB,
yIPaXXHEHUsI — COCTaBieHHe (OpPMYJ IO Ha3BaHUSIM U
Hao0opoT. Bujbl n3oMepun opraHMuecKuX COeIMHEHUN

OO01re 3aKOHOMEPHOCTH MPOTEKAHUS PEaAKINil ¢ y4aCTHEM
OpraHMYECKUX BEIIECTB. YCIOBHUS MPOTEKAaHUS, CIOCOOBI
paspylieHus  CBsizell, KiaccuuKanus — peakuuii 1o
MEXaHM3MaM U TUIY PEAaKIIMOHHBIX YaCTHII.

ANropuTM pelieHus 3a1a4 Ha BBIBOJ (HOPMYJ BEIIECTB IO
MAaCCOBBIM JIOJISIM 3JIEMEHTOB

IIpene

JIBHBIC YIJI€BOJ0PO/bI.

AJIKaHBI. [TapameTpsrl XUMHUYECKOU CBSI3H,
POCTPAHCTBEHHOE  CTPOCHHE MOJIEKYN, TMOHSITHE O
KoH(popManusx, BU/IbI KoH(popMaIui. CBs3b
IPOCTPAHCTBEHHOTO CTPOCHUS M YCTOWYMBOCTU BEIECTB.
B3aumHoe BiusiHHE aTOMOB B MOJIEKYJIaX aJIKaHOB.

OcoOeHHOCTH TIPOTEKaHUS XUMHUYECKUX PpEaKIuil ¢
ydacTHEM aJIKaHOB, MEXaHM3M peakiuu CBOOOIHO-
PaJIUKaJIbHOTO 3aMEICHUS

[ukmoankanbl. (OCOOCHHOCTH CTPOEHUS W CBOMCTB
IIUKJIOQIKAHOB: PEAKIIUM 3aMEIIEHUS U MPUCOCTMHEHUS

Pemiennie 3amay Ha HAXOXKACHUS MOJEKYJSIPHBIX (hopMyin
OPraHNYEeCKUX BEIIECTB M0 MPOAYKTAM CTOpPaHHUS

HenpenenabHble yriieBoA0POAbI.

[Ipupona 1BOMHOW CBSI3M B ajJKeHaX W aJKaJHCHaX.
O6pa3zoBanre u mapameTpsl JABOHHOM CBs3U. Bumsl
U30MEPUH.

MexaHu3M peakiuu SIEKTPODUIBHOTO MPUCOETUHEHHUS,




npaBuiio MapkoBHukoBa. D¢ dext Xapaiia (MepoKCUIHBIHI

addekr).

11 Peakuuu 3amemnieHuss B ankaHax. MexaHHW3M peakiuu
CBOOO/IHO-PAJUKAJIBHOTO TPUCOCAUHEHUS] Ha TpUMEPE
peakiu MOJIMMEPU3AITUY. OKHCINUTEIBHO-

BOCCTAHOBUTEJILHBIE PEAKIIUU C YYACTUEM AJIKEHOB
Peaxuuu npucoeauHeHUs rajlOr€HOB U TaJIONCHAJIKaHOB K
COIIPSDKEHHBIM  aJKaJUE€HaM, 3aBUCUMOCTb IMPOIYKTOB
pPEaKLHN OT YCIOBUM UX IPOTEKAHUS

12 Peakunn npucoennHEHUs TajJoreHOB M TaJOT€HATKAaHOB K
CONPSDKEHHBIM  allKaJIM€HaM, 3aBHCUMOCTb TNPOAYKTOB
PEaKLHN OT YCIOBUM UX IPOTEKAHUS

13 Anxunbl. Ilpupona TpoiiHoW cBsizu. OOpasoBaHue u
rapamMeTpsl TPOMHOM CBs3U. Buael uzomepun. Peakuuum
NPUCOECIVHEHUS U 3aMeElIeHUs B aJIkuHaX. OKUCIUTENbHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU C YYaCTUEM AJIKWHOB.

14 Pemiennie 3amay Ha HaXOXKACHUS MOJEKYJSPHBIX (hopMyi
yTII€BOA0POJIOB IO 001IeH (hopMyIie BeliecTBa

1.4: ApomaTudeckue yrjieBoaopoabl.

15 IIpupona apomaTuyeckoil  CBsI3M, €€ BIMSHUE Ha
PEaKIMOHHYIO  CIIOCOOHOCTH  BemmiecTB. M3omepuss u
HOMEHKJIATypa apeHoB.

16 MexaHu3M peakiuu AJIEKTPOQUILHOTO 3aMEeIlIeHUs Ha
npuMmepe 6eH3oia U ero romMosioroB. OpueHTaHThI IEPBOTO
U BTOpPOro pojia B OeH30JIbHOM Kouiblie. CoriiacoBaHHas u
HECOTJIacOBaHHAsl OpUEHTAIUS

17 OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHBIE peaKiuu,
IPOTEKAIONINE C YIaCTHEM TOMOJIOTOB O€H3071a

18 OO6mue crocoObl MPOMBINUICHHBIX H  JIAOOPaTOPHBIX
CIIoCcO0OB MOJTYyYEHHUS YTIIEBOJOPOIOB

19 ['eneTnueckasi CBSI3b YIJIEBOJOPOOB

II. Kucaopoacoaep:xamue OpraHuvyecKkue BelIecTBa. A30Tcolep:Kaluue
OpPraHuYecKHe BelecTsBa.

2.1: CniupTsl.
20 Kucnopoaconepxkarue OpraHUYEeCKHEe BEILIECTBA.
OYHKIIMOHAIbHBIE TPYIIIBI (rumpocorpymmna,

KapOOHMIbHAsA, KapOokcuibHas). B3amMHoe BiIusHUE
aTOMOB B MOJIEKYJIaX OPraHUYECKUX BEIIECTB, COAEPKAIINX
KHCIIOpOJL

21 Pacnipenenenne 53JEKTPOHHOW IUIOTHOCTH B MOJEKYJIAaX
CIIUPTOB PA3HBIX T'OMOJIOTUYECKHUX PANIOB: NPEACIbHBIX,
HEeMpeaeabHbIX, apoMatndeckux. OOmas XapakTepHCTHKa
XUMHUYECKUX CBOMCTB cUPTOB. OCOOEHHOCTH CTPOEHUS U
CBOMCTB MHOT'OAaTOMHBIX CHHUPTOB. {DEHOJIBI, CTPOCHUE,
CBOMCTBa, OpUEHTALMS B OEH30JbHOM KOJIbIIE




22

[IpoMbllieHHBIE U J1TAOOPATOPHBIE CIIOCOOBI MOTYYEHUS
cnupToB U (peHosa. MexaHu3M peakiuu HYKICO(PUIbHOTO
3aMEIIeHUsT Ha TMpUMEPE TMOJY4YEHHs] CIOUPTOB U3
raJIOreHaJIKaHOB. OKHCIUTETPHO-BOCCTAHOBUTEIbHBIE
pEeaKlMy C YYaCTUEM CIIUPTOB

2.2:

KapOoHuibHbIe CoOeITUHEHUS.

23

I'omonoruueckue psasl  kapoonwioB. Krnaccudukarms.
MN3omMepuss M HOMEHKIATypa. OJNEKTPOHHOE CTPOCHHE,
B3aMMHOE BIIMSIHUE B MOJIEKYJIaX.

24

XMMHAYECKHUE CBOUCTBA aJbJIECTUIOB U KETOHOB. MeXxaHu3m
peakiuil HyKJI€O(PWIHLHOTO TMPUCOETUHEHUS Ha MpUMEpe
alIbJETUI0B U KETOHOB

25

OKHUCITUTEIBHO-BOCCTAHOBUTEIIHHBIC pe€akuun € y4aCTHCM
AJIbACTUI0B U KCTOHOB

2.3:

KapOokcuibHble coeIMHEHUS.

26

CocraB, kmaccudukanus, HU30MEpUs U HOMEHKJIATypa
KapOOHOBBIX KHUCIOT. DJIEKTPOHHOE CTPOEHUE, B3aUMHOE
BIUSHUE B MoJiekysiax. (OcoOble CBOMCTBa HEKOTOPHIX
KapOOHOBBIX  KHCJIOT: MYpPaBbUHOW, TaJIbMUTHHOBOM,
creapuHoBOi. Mbina. OTHOIIIEHUE MbLIA K KECTKOM BOJIE

27

Hel'lpe,ZIeJILHLIG, ABYXOCHOBHBIC )41 ApOMATHUICCKHUC
kuca0Thl. OcoOeHHOCTH UX cBOMCTB. CIIoCOOBI IMOJIY4YCHHA
ABYXOCHOBHBIX KHUCJIOT. BzaumocBs3b
KHCJIOPOACOACPKAIINX OpPTaHNYCCKHUX BCIICCTB 41
YIJIICBOAOPOAOB PA3JIMYHBIX T'OMOJIOTHYCCKUX PAJOB

28

Pemenne 3aga4 Ha HAXOXJIEHHE MOJEKYJISIPHON (OPMYJIBI
OpraHWYECKOro  BELIECTBA, COJEPMKALIETO  KUCIOPOA.
JlaGoparoprass paborta. KadecTBeHHbIE peakiud Ha
KHUCIIOPOJICOAEPKAILINE OpraHUYEeCKue BEILIECTBA.
HNuctpykrax no Th

2.4:

AMMUHBI.

29

Amunbl. OCHOBHOCTH aMHHOB, OOYCJIOBJICHHas OCOOBIM
CTPOCHHEM aMUHOTpymIbl. AHWINH. OCHOBHBIE CBOICTBa
aHWIMHA B CpaBHEHWM C AaMHUHAMH W aMMHAKOM.
OpueHtanusi B O€H30JbHOM KOJIbIle. MEXaHH3M peakiuu
3UHUHA.

30

Pemenue 3a1a4 Ha HaXOXIEHUE MOJEKYISPHONU (POPMYITBI
OpPraHUYECKOr0 BEIIECTBA, CONEPIKAIIEIO a30T

I11.

BemecTBa :KHMBBIX KJIETOK.

31

Kupsl. OcoOeHHOCTH CTPOCHMSI, COCTaB M KIacCHU(DUKAIUS
xupoB. CBoMCTBa MpeAeibHbIX U HENPEAENIbHBIX >KUPOB.
MoHocaxapuisbl. Onurocaxapumsl, IOJIMCaxapuIbl.
Ctpoenue, HaxoXIeHHWE B nOpupoae. XHUMHUYECKHUE
CBOMCTBA: OKHCIICHUE, KUCIOTHBIN TUAPOJIN3

32

AMMHOKHUCTIOTBHI —aM(OTEPHbIE OPraHUYECKUE COCTUHEHUSI.




B3aumHoe BnusiHUE ABYX (PYHKIIMOHAJIBHBIX IPyNN IPYT Ha
npyra.benku — nOpuponmHsle  monuMepsl.  l'uaponus,
JIeHaTypalusi, IBETHbIE PEaKIIMU Ha OEJIKU

IV.

BbicokomoJieKyisipHble OpraHnYecKHe BellecTBa, BOJIOKHA.

33

[Tonumepsl, 0COOEHHOCTH CTPOCHHUS, (U3UIECKUX CBOUCTB,
crocoObl  TOJIy4eHHUs  TOJMMEPOB:  MOJUMEpU3alus,
MOJIUKOHACHCAIUS. IInacT™Maccsl. BoiokHa,
KJaccuguKalus, MpoOU3BOJICTBO BOJIOKHA KaIllPOH U JaBCaH
peakiuen NOJIMKOHICHCAIUU

34

HNTorosoe 3ausarue




