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IInanupyemMble pe3yJbTaThl:

B pesynbpraTe uzyueHus yaeOHOro npeamera « XuMus» Ha ypoBHE CPEAHEr0 00111ero oOpa3oBaHUs:
BoinyckHuk Ha yriyOJeHHOM ypOBHE HAYUHUTCS:

pacKpbIBaTh HA TIPUMEPAX POJIb XUMHUH B JOPMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTHHBI MUPA
Y B IPAKTHYECKOM JCATEIHHOCTH YEJIOBEKA, B3aUMOCBSI3b MEXKTY XUMHUCH U IPYTUMU
€CTECTBCHHBIMHU HAYKaMU;

WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHHUE U IBOJIIOIHIO0 OPraHMYECKON XUMHUHU KaK HAyKH Ha
Pa3TUYHBIX UCTOPUICCKIX ITAIAX €€ PA3BUTHS,

YCTaHABIIMBATH MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXK]Ty CTPOCHHUEM aTOMOB XUMUYECKUX
AJIEMEHTOB U MEPUOTNICCKIM U3MEHEHHUEM CBOMCTB XUMHYECKUX AJIEMEHTOB U X COCTUHCHUH B
COOTBETCTBHUHU C MMOJIOKCHHEM XHMHYECKUX JICMEHTOB B IIEPHOIUICCKON CUCTEME;
aHAJIM3UPOBATH COCTaB, CTPOCHHE U CBOWCTBA BEIIECTB, MPUMEHSIS ITOJIOKEHUS OCHOBHBIX
XMUMHMUYECKUX TEOPHiIl: XUMUYECKOTO CTPOEHUS OpraHndyeckux coenunenuit A.M. byrneposa,
CTPOEHUS aTOMa, XUMUYECKOU CBSI3H, AIEKTPOJUTUICCKON TUCCOITUAIIUH KUCIIOT U OCHOBAHU;
YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3M MKy CBOMCTBAMH BEIIECTBA U €r0 COCTABOM U
CTPOCHUEM;

MPUMEHSTH MMPaBUIIa CHCTEMATHYECKON MEKTyHAPOTHOW HOMEHKIIATYPhI KaK CPeICTBA
pa3IuYeHUs U WICHTU(OUKAIIMH BEIIECTB 110 MX COCTABY M CTPOCHUIO;

COCTaBIIATh MOJICKYJISIPHBIC U CTPYKTYpPHBIC (DOPMYIIBI HEOPTAHWYECKUX U OPTaHUYCCKHUX BEIICCTB
KaK HocuTesnel nH(opMalum 0 CTPOEHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAJIEKHOCTH K
OTIpe/IeIEHHOMY KJIacCy COEMHEHHI;

0OBSCHATH IPUPOAY M CLIOCOOBI 00pPa30BaHUsI XUMUYECKOM CBS3U: KOBAJICHTHOH (TTOJISIPHOM,
HETIOJISIPHO ), HIOHHOU, METaJUTMYECKOU, BOJOPOJHON — C IENIbIO OTIPEICTICHUS XUMUICCKOM
AKTUBHOCTH BEIL[ECTB;

XapaKkTepu30BaTh GU3NYECKUE CBOMCTBA HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB U
yCTaHABIUBATh 3aBUCUMOCTH (PU3NYECKUX CBOICTB BEILIECTB OT TUIA KPUCTAJUIMYECKOM PEIIETKH;
XapaKTepH30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEAMHEHU, BBICIINX OKCUIOB U THIPOKCHUIIOB;

MIPUBOJIUTH MPUMEPbl XUMUUYECKUX PEAKIUH, paCKPBIBAIOIINX XapaKTEPHbIE XUMHUECKHE
CBOMCTBAa HEOPraHMYECKUX M OPTaHUYECKUX BEIIECTB U3yYCHHBIX KJIACCOB C IIENBI0 UX
uaeHTUPUKAIMY U 00bsCHEHUS 001acTU TPUMEHEHUS,

OTIPEIeNIATh MEXaHU3M PEaKIMu B 3aBUCUMOCTH OT YCIIOBU IIPOBEJCHHUS PEaKIUU U
MIPOTrHO3UPOBATH BO3MOKHOCTH MMPOTEKAHUS XMMHUYECKUX PEaKIIMii Ha OCHOBE THUIIa XUMHUYECKOM
CBSI3M M aKTUBHOCTH PEareHTOB;

yCTaHABIUBATh 3aBHCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPraHUYeCKHX COeMHEHUN OT
XapakTepa B3auMHOTO BJIMSHUS aTOMOB B MOJIEKYIIaX C LEIbI0 IPOrHO3UPOBAHUS MPOTYKTOB
peaxiuu;

yCTaHABIUBATh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOHN peakliuy U CMEIEHUSI XUMUYECKOTO
PaBHOBECHS OT PA3IUYHBIX (PAKTOPOB C LETBIO ONPEEICHUS ONTUMAIIBHBIX YCIOBHM MPOTEKAHUS
XMUMHYECKUX TPOIECCOB;

yCTaHABIUBATh TEHETUYECKYIO CBSI3b MEXK/IY KJIaCCaMU HEOPTAaHUYECKUX U OPraHUIeCKUX
BEIIECTB JJIs 000CHOBAHUS MPUHIIUITUATHHON BO3MOKHOCTH TMOJIy4YE€HUSI HEOPTAaHUUYECKUX U
OpPraHMYECKUX COSAMHEHUI 3aJaHHOTO COCTaBa U CTPOCHUS;



® [010MpaTh PEAreHTHI, YCIOBUS U ONPEACIATh MPOAYKTHI PEaKIUi, TO3BOJISIONINX PEali30BaTh
71a00paTOpHbIE U MPOMBIIUICHHBIE CIIOCOOBI MOTYYEHUS BKHEHIIINX HEOPraHUIECKUX U
OpPraHNYeCcKUX BEIIECTB;

® OMpEACNATh XapaKTep CPelbl B pe3yIbTaTe TUAPOIIH3a HEOPTaHNIECKUX U OPraHUYECKUX BELIECTB
Y TIPUBOJIUTH MIPUMEPHI TUAPOJIN3a BEIIECTB B MOBCEIHEBHOM KU3HU YEIOBEKA, OMOJIOTHYECKIX
0OMEHHBIX TpoIIeccax M MPOMBIIUICHHOCTH;

® TIPUBOAUTH MPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIFHBIX PEAKIIMNA B IPUPOJE,
MIPOU3BOICTBEHHBIX IPOIIECCAX U JKU3HEACATEIILHOCTH OPTaHN3MOB;

e 00OCHOBBIBATH MPAKTUIECKOE UCIOIH30BAHNE HEOPTAHUYECKUX U OPTaHUYECKHUX BEIIECTB U MX
peaxmuii B IPOMBIIIJICHHOCTH U OBITY;

®  BHINOJHATH XUMUYECKUH SKCIIEPUMEHT 10 PACTIO3HABAHMIO U TIOTYYEHHIO HEOPTaHHYECKHUX H
OpPraHUYeCKUX BEUIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM COCTMHEHUH, B COOTBETCTBUH C
MpaBUJIAMH U TIpUEMaMHu 0e30TIacHO# paboThI ¢ XUMUYECKUMH BEIIECTBAMH U JTAOOPAaTOPHBIM
000pyTI0BaHUEM;

® TIPOBOJUTH pacUeThl HA OCHOBE XMMHUYECKHX ()OPMYII U YPaBHEHUH pEaKIii: HaX0XKICHHE
MOJIEKYJISIPHOM (POPMYIIBI OPTraHUYECKOTO BEIIECTBA IO €r0 TNIOTHOCTH i MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOJISIINX B €70 COCTaB, WIIH IO TTPOAYKTaM CTOPAHUS; pacueThl MAacCOBOU J0JIH
(Macchl) XUMHUYECKOTO COEIMHEHUSI B CMECH; pacueThl Macchl (00beMa, KOJIMYEeCTBA BELIECTBA)
MIPOJIYKTOB PEAKIUU, €CIIH OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH ); pacUEThI
MaccoBO# Wil 00BEMHO IO BBIXO0/1a TIPOIYKTa PEAKIIUU OT TEOPETHIECKH BO3MOXKHOTO;
pacdeTsl TeroBoro 3¢ heKTa peakiuu; pacueThl 00bEMHBIX OTHOIICHHIA Ta30B MPU XUMHUYECKUX
peakIusxX; pacyeThl Macchl (00bEeMa, KOJIMYECTBA BEIIECTBA) IPOIYKTA PEAKITUH, €CIIH OJHO U3
BEIIECTB JaHO B BUJIE pacTBOpa C OIPECIIEHHO MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

® ICIIOJIb30BAaTh METO/Ibl HAYYHOTO MO3HAHMS: aHAJIN3, CHHTE3, MOAECTMPOBAHINE XUMUYECKIX
MIPOLIECCOB U ABJICHUH — MIPH PEIICHUN y4eOHO-UCCIEA0BATEIbCKUX 3a/1a4 110 U3YUYEHUIO CBOMCTB,
CHOCOOO0B MOJIyYEHUS U PaclO3HABAHUsI OPraHUYECKUX BELIECTB;

e BJIAJICTh NpaBUJIAMH 0€30TIACHOTO OOpAaIlleHuUs C €IKUMHU, TOPIOYUMH U TOKCHYHBIMH BEILIECTBAMH,
CpeacTBaMu ObITOBON XUMUU;

®  OCYUIECTBJIATH MOUCK XUMUYECKOI MHPOPMALIUY IO Ha3BaHUSIM, UICHTH(PHKATOPAM,
CTPYKTYpPHBIM (pOpMYJiaM BEIIECTB;

® KpPUTUYECKH OLIEHWBATH U HHTEPIPETUPOBATH XUMUUYECKYIO HH(POPMAIUIO, COJCPKAIILYIOCS B
COOOIIIEHUAX CPeACTB MaccoBoi nHpopmanuu, pecypcax UHTepHeTa, HaAy4YHO-TOMYASPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOI KOPPEKTHOCTH B IIEJISX BBISABICHUS OLTUOOYHBIX
CyXAeHUl U GopMUPOBaHHS COOCTBEHHON MO3UIINH;

® YCTaHaBIIMBATh B3aUMOCBSI3U MEXKIY (haKTaMu U TEOPHUEH, IPUUNHON U CIEICTBUEM IIPU aHAIIH3E
MPOOJIEMHBIX CUTYallui U 000CHOBAHUY MPUHUMAEMBIX PEIICHUI HA OCHOBE XUMUYECKUX
3HAHUH;

® [IPEJCTaBJIATH ITyTH PEIICHUS TI00aIbHBIX TPOOIEM, CTOSIIMNX MEepe]] YeT0BEYECTBOM, U
MEPCHEKTUBHBIX HANIPABICHUN Pa3BUTUSI XUMHUECKUX TEXHOJIOT U, B TOM YHUCIIE TEXHOJIOTUH
COBPEMEHHBIX MaTE€pPHUaJIOB C Pa3IMYHON (GYHKIIMOHATBHOCTHIO, BO30OHOBISEMBIX HCTOYHUKOB
CBIPbs, NEPEPA0OTKU M YTUIM3ALMH TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BLIHYCKHI/IK Ha yl"J'Iy'6J'ICHHOM YPOBHC IIOJTYYUT BO3SMOKHOCTb HAYYHUTHCS:
(bOpMYJ'II/IpOBaTB LECJIb UCCIICAOBAHMS, BBIABUTI'ATh U MPOBCPATH SKCIICPUMCHTAJIBHO T'MIIOTE3BI O
XHMHUYECKHUX CBOMCTBAX BEIISCTB HA OCHOBE UX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTHU BCTYIIATh B
XUMHUYCCKHUEC PCAKIIHNU, O XaPAKTCPEC U MPOAYKTAX PAZIINIHBIX XUMHUUYCCKUX peakunﬁ;



®  CaMOCTOATENBHO IJIAHUPOBATH U MPOBOIUTH XUMUYECKUE KCIIEPUMEHTHI C COOIIOACHUEM TTPaBUII
6e30macHoi paboTHI C BEIIECTBAMH U JIa00OPaTOPHBIM 000PYI0BAHUEM;

® UHTEPIPETHPOBATH JAHHBIC O COCTABE U CTPOCHUH BEIECTB, MOTYUYE€HHBIE C IOMOIIBIO
COBPEMEHHBIX (PH3UKO-XUMUYECKHX METOJIOB;

® ONHCHIBATH COCTOSIHUE 3JEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX
MPEJCTAaBICHUN O CTPOCHUHU aToMa Uil OOBSICHEHUSI pE3yIbTaTOB CIIEKTPAILHOTO aHATIN3a
BEIIIECTB;

®  XapaKTEepU30BaTh POJIb A30TOCOCPIKANINX TETEPOLUKINICCKUX COCTMHEHUN U HYKJIIEHHOBBIX
KHCJIOT KaK Ba)KHEHIINX OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

® TIPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHMS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHA,
JIeKAIINX B OCHOBE TPUPOIHBIX U TPOM3BOJICTBEHHBIX MPOIIECCOB.

CoaepikaHue mporpamMmabi:

B cucreme ecrecTBEHHO-HaydHOTO 00Opa30BaHUsl XUMHUSI KaK y4eOHBIN MpeIMeT 3aHUMAeT BaXKHOE
MECTO B TIO3HAHUH 3aKOHOB MPHUPOIbI, POPMUPOBAHUH HAYYHON KapTUHBI MUPA, XUMHYECKON
IPaMOTHOCTH, HEOOXOUMOM TSl IOBCEHEBHOM KU3HH, HABBIKOB 37I0POBOTO M 0€30TIACHOTO ISt
YeJIOBEeKa W OKPYXKAIOIIEH ero cpenbl 00pas3a )KU3HH, a TAKKE B BOCITUTAHUHT SKOJIOTHIECKON KYIBTYPHI,
(dbopMUpOBaHUY COOCTBEHHOW TIO3HIINH IT0 OTHOIICHUIO K XUMHYECKOW WH(POPMAIIHH, TTOTydaeMOH 13
pa3HBIX HCTOYHHUKOB.

VYcnenrHoCTh n3ydeHus y9eOHOTO TIpeIMeTa CBsi3aHa C OBJIaJICHHEM OCHOBHBIMH MTOHITUSMHU XUMUH,
HAyYHBIMH (paKTaMu, 3aKOHAMH, TEOPHSIMU, TIPUMEHEHUEM TTOJTyYSHHBIX 3HAHUH TP PEIICHUN
MPAKTUYECKUX 3a/1a4.

B cootBerctBrm ¢ ®I'OC COO Xxumust MOKET U3y4aThCsl Ha 0a30BOM U yriIyOJICHHOM yYPOBHSIX.
N3yuenne xumuu Ha 6a30BOM YPOBHE OPUEHTUPOBAHO HA OOECTieueHre 0011e00pa3oBaTeIbHON 1
0OLIEKyIbTYPHOU MOATOTOBKH BBIITYCKHUKOB.

Copep:xanue 0a30BOro Kypca 1mo3BoJIsieT pacKpbITh BEAYIINE UJIEU U OTACIbHBIC MOJIOKEHUS, BaXKHbIE B
M03HABATEIbHOM U MUPOBO33PEHUYECKOM OTHOILIEHUU: 3aBUCHMOCTH CBOMCTB BEIIECTB OT COCTaBa U
CTpOeHUS; 00YCIOBICHHOCTh IPUMEHEHHSI BEIIECTB UX CBOMCTBAMH; MaT€pHAILHOE €TUHCTBO
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB; BO3PACTAIOIIAsl POJIb XUMUU B CO3JAHUU HOBBIX JIEKAPCTB U
MaTepHUajIoB, B 5KOHOMUHU CHIPbS, OXpaHE OKPYKAIOIIEH CPeJIbl.

N3yudenue xuMuu Ha yriiybJeHHOM YpOBHE IpeoJiaraeT moJiHoe OCBOeHHE 0a30BOro Kypca u
BKJIIOUYAET pacHIMpeHue IPeIMETHBIX PE3YIbTAaTOB U COAECPIKaHUSI, OPUEHTUPOBAHHOE HA MOJATOTOBKY K
nocJeayroemMy npodeccuoHanbHOMY 00pa30BaHUIO; Pa3BUTHE UHAWBUIYATbHBIX CIIOCOOHOCTEH
oOyuaronuxcs myrem 0oJiee TITyOOKOTo, YeM 3TO MpeaycMaTpuBaeTcs 0a30BbIM KypcOM, OCBOEHHUSI OCHOB
HayK, CHCTEeMaTHYeCKHUX 3HAHUH; yMEHHUE MPUMEHATh MOJy4YeHHbIE 3HAHUS JUIS PEIICHUs TIPAKTUUECKUX U
y4eOHO-HCCIeI0BaTeNIbCKUX 3a7a4 B U3BMEHEHHOM, HECTaHIaPTHOM CUTYalluH; YMEHHE
CUCTeMAaTHU3UPOBaATh U 0000111aTh OMydeHHbIE 3HaHUA. M3yueHue npeameTa Ha yriiyOJIeHHOM YpOBHE
M03BOJISIET C(hOPMHUPOBATH Y 0OYUAIOIIMXCS YMEHUE aHAIU3UPOBATh, IPOTHO3UPOBATH U OLEHUBATH C
MO3UIIMH HKOJIOTMUECKOW 6€30MaCHOCTH MOCIEACTBHSI OBITOBOM U MPOM3BOJICTBEHHOM IESATEILHOCTH
4eJI0BeKa, CBA3aHHOM C MOJlydYeHHeM, IPUMEHEHUEM U IepepadoTKOil BEeLecTB.

N3yuyenue npeamera « XUMHsD» B 4aCTH (GOPMUPOBAHMS y 00yUarOIIKUXCS HAYYHOT'O MUPOBO33PEHUS,
OCBOEHMS OOIIEHAYYHBIX METOIOB MO3HAHUS, a TAK)KE MPAKTUYECKOTO MPUMEHEHUS HayYHbIX 3HaHUI
OCHOBAHO Ha MEXIIPEIMETHBIX CBS35X C MpeAMeTaMH 00JacTel eCTeCTBEHHbBIX, MAaTEMaTHUECKUX U
I'YMaHUTapHBIX HAYK.

ITpumepHas mporpaMma yaeOHOTo npeaMera « XMMHsD COCTaBJIeHa Ha OCHOBE MOIYJIBHOTO NPUHIIUIIA
MOCTPOEHMsI yUeOHOTO MaTepuaa, He ONpeeisieT KOJINYeCTBO YacOB Ha U3ydeHHEe yuyeOHOro npeaMera u
KJIACChI, B KOTOPBIX MPEIMET MOXET n3yyaTbcs. KypcMBOM B MPUMEPHBIX YU€OHBIX IPOrpaMMax



BBIJIEJIEHBI AJIEMEHTHI COACP KaHMsI, OTHOCSIIMECS K pe3yJibTaTaM, KOTOPbIM 00yYaroIuecs «ojay4yaT
BO3MOYHOCTb HAYYUTHCSD).

[IpumepHas nporpamMma y4uThIBa€T BO3MOKHOCTD II0JIy4YEHUS 3HAHUI B TOM YHCIIE Yepe3
IIPaKTUYECKYIO JESITENbHOCTh. B mporpamMmme coiepkuTcs NPUMEPHBIN ITepeueHb IPAKTUUECKUX padoT.
[Ipu cocraBiennu paboyeil MporpaMMBbl yIUTENb BIIPaBe BHIOPATh U3 MEPEUHs PadOThl, KOTOPHIE CUUTACT
HaunboJIee 1eIecoo0pasHbIMU, C YYETOM HEOOXOIMMOCTH JIOCTH)KEHUS TPEMETHBIX PE3YJIbTaTOB.

Yriy0eHHbli ypoBeHb
OCHOBBI OPraHUYeCcKOi XUMHUH

[losiBiIEeHME M pa3BUTHE OPTAHMYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckon xumuu. Mecto u
3HAYEHUE OPraHNYECKOM XUMHH B CUCTEME €CTECTBEHHBIX HayK. B3auMOCBsI3b HEOPraHUYECKUX U
OpraHMYECKUX BEIECTB.

XUMHYECKOE CTPOEHUE KaK MOPSAJIOK COEUHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEGHTHOCTH.
OcCHOBHBIE TIOJIO’KEHUS TEOPUH XUMHUECKOTO CTPOEHMSI OpraHndeckux coequHennit A.M. byrneposa.
VYrepoaHbIii CKeJleT OpraHuYecKOr MOJIEKYIbl. KpaTHOCTh XUMHUYECKOM CBSI3U. 3aBUCUMOCThH CBOWCTB
BEIIECTB OT XUMHUUYECKOTO CTpOoeHUsI MoJieKyil. 3omepust u n3omepsl. [lonsaTue o GyHKIIMOHAIBHOM
rpymnne. [TpuHiuns! Kiaccudukayy OpraHi4eckux coeTuHeHn. MexayHapoiHas HOMEHKIaTypa u
MPUHIMIBI 00pa30BaHUs Ha3BaHUM OPraHUYECKUX COEAMHEHUM.

Knaccudukanus u 0coOeHHOCTH opraHndeckux peakuuil. Peakirionnsie neHTpsl. [lepBoHavanbHbIe
MOHATHA O THUINAaX U MEXaHU3MaX OPraHWYECKUX peakuuid. [ OMONMUTHYECKUI U IreTepOINTUYECKHN pa3phIB
KOBQJICHTHON XUMUYECKOH CBs3u. CBOOOTHOPAIMKAIBHBIA U MOHHBIN MeXaHW3MBbI peakiuu. [lonsTue o
HyKJIeopuIIe U dIeKTpoduIe.

AnKaHbI. DIEeKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIE MeTaHa. SP°-rubpuansanys
opOuTaneit aToMoB yriaeposa. ['oMmonorudeckuii psa u obmias popmyna ankaHoB. CucreMaTnyeckas
HOMEHKJIaTypa aJIKAHOB M paaukaioB. M3oMepus yriepoiHoro ckenera. Pu3ndeckre CBOMCTBA aJIKaHOB.
3aKOHOMEPHOCTH U3MEHEHUS (PU3NIECKUX CBONCTB. XUMHUUYECKHE CBOMCTBA AJIKAHOB: TAJIOTEHUPOBAHUE,
JIEeTUPUPOBAHKE, TEPMUUECKOE PA3JIOKEHUE, KPEKHHT KaK CIIOCOOBI MOJIy4eHHUS BaXKHEHIIINX
COEIMHEHUI B OpraHUYECKOM CUHTE3€e. ['opeHune ankaHoB KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIlJIa B
MIPOMBIIIJIEHHOCTH U ObITY. M30Mepu3anus Kak crnoco0 Moay4eHHst BBICOKOCOPTHOTO OeH3MHA.
MexaHu3M peakiiuy cBoOOAHOpaauKaabHOTOo 3amenieHus. [lonyuenue ankaHoB. Peakius Bropia.
HaxosxieHue B npupoie ¥ IPUMEHEHUE aJTKaHOB.

Huknoankansl. CTpoeHHe MOJIEKYI LUKIoanKkaHoB. O61mas hopmyna mukioankaHoB. Homenkinatypa
LUKJIOAJIKAaHOB. M30Mepus IUKIOAIKaHOB: YTJIEPOIHOIO CKEJIeTa, MEXKKIIACCOBasA, MPOCTPAHCTBEHHA
(yuc-mpanc-uzomepus). Crerrdurka CBOKCTB MUKIOATKAHOB C MaJIbIM Pa3MepoM IKIa. Peakiuun
MIPUCOEANHEHUS U PAIUKAIIBHOTO 3aMEIICHUSI.

AJKeHBl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/Ibl STHJIEHA. SP>-THOPUAN3ALs
opOuTanei aToMOB yriepoja. o- 1 m-cBsi3u. ['oMonoruueckuit psija u odriast opmyna aaKeHOB.
Homenknarypa ankeHoB. M30Mepus aJIKEHOB: yIJIEPOJIHOTO CKEJIETA, TIOJOKEHUS KPAaTHOM CBS3H,
MPOCTPAHCTBEHHAS (yuc-mpanc-u3oMepus), MexkinaccoBas. Puzndeckre CBOWCTBa ajaKkeHOB. Peakiyn
ANIEKTPO(UIBHOTO NMPUCOETNHEHHS KaK ClI0c00 MoydeHHs! (PyHKIIMOHATBHBIX IPOU3BOIHBIX
yrieBoaopooB. [IpaBmiio MapkoBHUKOBA, €ro 3J€KTPOHHOE 000CHOBaHME. Peakunu okuciaeHus u
nosmMepu3auu. [Ionu3TuieH Kak KpymHOTOHHAXHBIN POAYKT XUMHUYECKOTO IIPOU3BOACTBA.
[TpomblinuieHHBIE U Ta00paTOPHBIE COCOOBI MOMYUYEHUs AIKEHOB. [Ipasuno 3atiyesa. Ilpumenenune
AJIKCHOB.

Ankanuensl. Knaccudukarus ankaaneHoB M0 B3aMMHOMY PacIoOIOXKEHHUIO KPaTHBIX CBsI3€il B
MoJiekyse. OCOOEHHOCTH IEKTPOHHOIO U MPOCTPAHCTBEHHOTO CTPOCHUS COMPSKEHHBIX AJIKATMEHOB.
O6mas popmyna ankaaueHoB. HomeHkaTypa u nzomepus ankaaueHoB. Pu3nyeckue CBONCTBA
aJKaineHoB. XMMHUYECKHE CBOMCTBA AJIKaIUEHOB: PEAKIIUU IIPUCOEINHEHUS (THAPUPOBAHUE,



rajioreHupoBaHue), ropenus u noaumepusanuu. Bkiag C.B. JlebeneBa B monydyeHue CHHTETUYECKOTO
Kayuyka. Bynkanuzanus kaydyka. Pesuna. MHoroo6pasue BUJJOB CHHTETHUYECKUX KaydyyKOB, UX CBOWCTBA
u npumeHeHue. [lonydyenue aikaaueHos.

ANKUHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIIbI alleTHIIEHA. SP-TUOpUIM3anus
opOuTaneit atomoB yrieposaa. ['omonorunueckuii psa u odmast popmyna ankuHoB. HoMeHKIaTypa.
N3omepust: yriepoJHOro cKeeTa, oJI0KEeHHUs KpaTHOM CBsI3U, MeKKilaccoBasi. duznueckue cBoicTBa
QJIKMHOB. XMMUYECKHE CBOWCTBA AJIKMHOB: PEaKLUy MPUCOEIMHEHHUS KaK CIOCO0 MOIy4eHUs [TOJIMMEPOB
U JAPYTUX MOJIE3HBIX NPOAYKTOB. Peakyuu 3amewenus. I'opeHue aleTuaeHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJIs1 CBAPKU U pe3Ku MeTauloB. [lonmydenue aneTunena nupoan3om
MeTaHa 1 KapOuaHbIM MeToZioM. [IpuMeHenue anerusneHa.

Apensl. Hcmopus omkpuimus 6enzona. COBpeMEHHBIE TIPEICTABICHUS 00 HIEKTPOHHOM H
MIPOCTPAaHCTBEHHOM CTPOEHMHM OeH3o0J1a. MI3oMepust 1 HOMEHKIIaTypa roMosoros 0exzosna. Oomas
dbopmyna apenoB. Ouzudeckue cBorcTBa OeH305a. XMMUYECKHE CBOMCTBA OEH30J1a: peaKiuu
3NIeKTPOUIIBHOTO 3aMelIeHHs] (HUTPOBAaHUE, FaJIOT€HUPOBAHKE) KaK CIIOCO0 MOIYYEHUSI XUMHUUECKUX
CPEICTB 3alUThl PACTEHUH; NpUCOeINHEHUs (THAPUPOBAHNE, FaJTOT€HUPOBAHKE) KaK JI0Ka3aTeNbCTBO
HeTpeeNIbHOTO XapakTepa O0enzouia. Peakius ropenus. [lonydenne 6enzosa. OcOOEHHOCTH XUMUYECKUX
CBOMCTB ToslyoJa. B3auMHoe BinsiHUE aTOMOB B MOJIEKyJIe Toiyosa. OpueHTaunoHHbIE 3P PEeKThI
3amecrtutenel. [Ipumenenre romonoros 6eH3o7a.

Crnuptsl. Knaccuduxanus, HomeHk1aTypa cnupToB. ['omonorudeckuii psa u odmas popmyna
Mpe/iebHBIX OJJHOATOMHBIX clIUpTOB. M3omepus. dusndeckue cBOWCTBA MPEAEIbHBIX 0JJHOATOMHBIX
cnupToB. BoiopoaHas cBsI3b MEXly MOJIEKYJIAMU U €€ BIUSHUE Ha (U3NYECKUE CBOMCTBA CIIUPTOB.
XWMHUYECKHE CBOMCTBA: B3aUMOJCHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS HATUIHS
TUAPOKCOTPYIIIBI, C TaJOreHOBOAOPOIaMH KaK CIIOCO0 MOJIydeHUs! paCTBOPUTENEH, BHYTpU - U
MEXMOJIEKYIsIpHast leruaparanus. Peakuust ropeHusi: coupThl Kak TorauBo. [lomyyenue staHouna:
peaxiusi Opo’KeHUs TIIIOKO3bl, TUApaTanus dTuieHa. [[puMenenne MeTaHoa u 3TaHoa.
OuU3M0IOTUYECKOE JEHCTBIE METAHOJIA U 3TAHOJIa HA OPTaHU3M YeJIOBeKa. DTUJICHIJIMKOIb U TIIHLEPUH
KaK MpeACTaBUTEH MPeesIbHBIX MHOTOATOMHBIX cIUPTOB. KauecTBeHHast peakiiysi Ha MHOTOaTOMHbBIE
CIUPTHI U €€ IPUMEHEHHUE JIJIs1 paclio3HaBaHUs TJIUIEPUHA B COCTaBe KOCMETUYECKHX CPEJICTB.
[IpakTrueckoe NpUMEHEHNE YTUIICHTIIUKOIIS U TIIUIEpUHA.

®enon. Ctpoenue Mosekyisl ¢peHoa. BzanMuoe BiusHue aToMOB B MoJiekyie ¢peHomna. dusznueckue
CBOICTBa (eHoa. XMMUYECKHE CBOMCTBA (peakluu ¢ HaTpUueM, TUPOKCUIOM HATPHsL, OpPOMOM).
[Tonydyenue denona. [Ipumenenue gpeHoa.

Anbnerunsl u keToHbl. Knaccudukanus anbaeruioB 1 KeToHOB. CTpoeHHe MpeAeTbHbIX allbJIeTHIOB.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOHMIIbHOU rpynmbl. ['oMonorudyeckuii ps, oomas
dbopmMyna, HOMEHKIIATypa U U30MepUs IPEIEIbHBIX albIeru10B. OU3nuecKkre CBONCTBA MpeeIbHbIX
anbJIeru10B. XMMHUYECKHUEe CBOMCTBA MPEeAETbHBIX allbJeTUIOB: THAPUPOBAHNE; KAYECTBEHHBIC PEAKIIMH
Ha KapOOHWJIbHYIO TPYIITY (peakius «cepeOpsHOTO 3epKaliay, B3auMOICHCTBUE C THAPOKCUAOM
memu (1)) u ux npuMeHeHue 11 OOHAPYKEHHS TPEICTBHBIX alTbJICTUIOB B IPOMBIIIICHHBIX CTOYHBIX
Bojax. [lomydyeHne npeaeabHbIX aJIbJETHAOB: OKHCICHNUE CIIUPTOB, THApaTalus alleTHiIeHa (peakuus
Kyueposa). TokcuuHOCTh anbaeruoB. [lpumenenue Gpopmanbaeruia u aneraibaeruia. AeToH Kak
IpeJCcTaBUTENb KeTOHOB. CTpoeHue MOoJIeKy bl alieToHa. OCOOEHHOCTH PEeaKLIMU OKHUCIIEHHUS alleTOHa.
[IpumeHnenue areToHa.

KapOonossie kucnoTsl. Knaccudukanus 1 HoMeHkIaTypa KapOOHOBBIX KHCIO0T. CTpoeHne
IpeeNbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT. DIIEKTPOHHOE M MMPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIIbHOW Tpynibl. 'omMonorndeckuit psi 1 ooiast popMysa nmpeaenbHbIX 0JJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. DU3nyecKkre CBOMCTBA MpeAeIbHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
XUMUYECKHe CBOMCTBA MPeJIENIbHBIX OJJHOOCHOBHBIX KApOOHOBBIX KHCIIOT (pEakIy ¢ METalJIaMH,
OCHOBHBIMH OKCHIaMH, OCHOBAaHHUSIMH U COJISIMU) KaK IMOATBEP)KICHUE CXOJICTBA C HEOPraHMYECKUMHU



Kucinotamu. Peakiust stepudukanyiu u ee o0parumMocts. BnusHue 3aMecTuTened B yrieBo10pOIHOM
panukaie Ha CUITy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMUYECKUX CBOHCTB MypaBbUHON KUCIIOTHI.
[Tosmy4yeHnune npeaenbHbIX 0JTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT: OKMCIICHUE aJIKaHOB, aJIKEHOB,
MEPBUYHBIX CIUPTOB, JIbJCTHAOB. BaxkHeiimme npeacraBureny KapOOHOBBIX KHCIOT: MypaBbHHaS,
yKcycHast ¥ OeH3o0iHas. Beiciue npenensHbie 1 HenpeaeabHble KapOOHOBBIE KUCIOTHL. OnTHyecKast
n3oMepusi. ACHMMETPHUECKHUI aToM yriieposa. [IpumeHenne kapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl 1 xupbl. CTpOCHNE 1 HOMEHKJIATypa CIOKHBIX 3(QUPOB. MeXKIIaccoBas H30MEpHsI ¢
KapOOHOBBIMH KHCIOTaMU. CHIOCOOBI MOTYyYEHUS CIIOKHBIX 3(upoB. OOPaTUMOCTD peaKIiu
srepuduranuu. [lpumeHenne cioxHbIX 3GUPOB B MUIIEBOH 1 ap(QIOMEpHOI MPOMBIIUIEHHOCTH. XKHUpbI
KaK CJIOXHbIE d()UPBI MIHLEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIC U )KUBOTHBIE KHUPBI, KX
cocTtaB. PU3NUYECKHE CBOWCTBA JKUPOB. XMUMUYECKHAE CBOWCTBA JKUPOB: TUAPUPOBAHUE, OKUCIICHHE.
['unponus niam oMblIIEHUE )KUPOB KaK COCO0 MPOMBIIIJIEHHOTO TOJTYyYeHHsI COJIeH BBICIINX KapOOHOBBIX
kuciot. [Ipumenenue xupoB. MbuUI4 Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Morolue cBOMCTBA MbLa.

VYraneBonbl. Knaccudukanus yrieBoaoB. Ou3ndeckie CBONCTBA U HAXOXK/IEHHE YIIIEBOJIOB B MIPUPO/IE.
I'mroko3a kak anbaeruaocnupT. XMMHUECKHUE CBOICTBA ITIOKO3bI: allMJIMPOBAaHUE, AIKUIMPOBAHUE,
CIUPTOBOE U MOJIOYHOKHUCIIOE OpokeHne. DKCIIepUMEHTaIbHbIE JOKa3aTeIbCTBA HATMYUS aJIbJCTUTHON 1
CIHUPTOBBIX Ty B ritoko3e. [lomyuenue rimoko3sl. pykrosa kak n3omep rioko3sl. Pubosa u
nezokcupubo3a. Baxxneiimue qucaxapupl (caxaposa, IakTo3a, MaIbT03a), UX CTPOCHUE M (PU3HUECKUE
cBoiicTBa. ['uapoan3 caxapossl, JIaKTO3bI, MaJIbTO3bl. Kpaxman u 1emitono3a Kak OMoJorn4ecKue
MoJIMMephl. XUMHYECKHE CBOMCTBA Kpaxmaiia (TUIpOIn3, KaueCTBEHHAs! peakiys ¢ HOI0M Ha Kpaxmai U
ee MpUMEeHEeHue JUIsl OOHapyKeHUsl KpaxMaia B MPOJAyKTaxX MUTaHUs). XUMUYECKHE CBONCTBA
LIEJUTIOJIO3BI: TUAPOIIN3, 00pa3oBaHue CIOXHBIX 3pupoB. [I[puMeHeHne 1 OnoIOruYecKas pojb
yrieBoJoB. OKUCIIEHHE YIIIEBOJ0B — HCTOYHHMK SHEPIMH XKUBbIX OpraHnu3MoB. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha IIPUMEPE al€TaTHOIO BOJIOKHA.

WnenTndukanys opraHideckux coeIMHeHUN. [ eHeTndeckas cBsA3b MEXy KJIaccaMi OpraHMYeCcKUX
COECIUHEHU.

Awmunsbl. [lepBuuHble, BTOPUYHBIE, TpETHUHBIE aMUHBL. Kiaccudukarysi aMuHOB 1O THITY
YTIEBOAOPOJHOIO pajiiKalla ¥ YACIIy aMUHOTPYII B MOJIEKYJIE. DJIIEKTPOHHOE U IPOCTPAaHCTBEHHOE
CTPOEHUE NPEACIBHBIX aMUHOB. PU3NYECKHE CBOMCTBA aMUHOB. AMUHBI KAK OPraHNYECKUE OCHOBAHMSL:
peakuuu ¢ BOJIOW, KUCIoTaMu. Peakius ropeHrs. AHWINH KaK IIPEACTaBUTEIb APOMATHYECKUX aMUHOB.
Crpoenue anunuHa. [TpuunHel ocnabiaeHNs OCHOBHBIX CBOMCTB @aHUJIMHA B CPABHEHUH C AMUHAMMU
IIPEJENbHOro psiia. XUMUYECKHEe CBOMCTBA aHWIIMHA: B3aMMO/ICHCTBHE C KUCI0TaMu, OpPOMHOM BOJIOH,
okucienue. [lonyyeHne aMuHOB aJIKMJIMPOBAHUEM aMMHUAKa U BOCCTAHOBJIEHUEM HUTPOIIPOU3BOIHBIX
yrieBoaopooB. Peakuus 3ununa. [IpuMenenre aMuHOB B (papMarieBTHUECKOM MPOMBIIIIEHHOCTH.
AHWINH KaK CbIpbE JUIS IPOU3BOACTBA aHWIMHOBBIX Kpacutened. CUHTE3bl HA OCHOBE aHWJIMHA.

AmuHokucnoThl ¥ 6enku. CocraB 1 HOMeHKIaTypa. CTpoeHne aMUHOKHUCIIOT. ['oMostorndeckuit psiz
IIpeeNbHBIX AMUHOKUCIIOT. M30Mepus npenebHbIX aMUHOKUCIIOT. PU3MUEcKre CBOMCTBA IPENEIbHBIX
aMHHOKHUCIIOT. AMMHOKHUCIIOTHI KaK aM(OTepHble OpraHnyeckue coeuHeHns. CHHTE3 MenTH IOB.
IlentuaHas cBa3b. buonornyeckoe 3HadeHHE 0.-aMUHOKHUCIOT. OGIacTH MPUMEHEHHUS] aMUHOKHUCIIOT.
benku xak npupoansie 6nonoiaumepsl. CoctaB U cTpoeHne 0enkoB. OCHOBHbIE aMUHOKHUCIIOTHI,
oOpazytomue 6ei1ki. XUMHUYECKUEe CBOMCTBA OENTKOB: THAPOJIN3, JeHATypalts, KaueCTBEHHbIE (I{BETHBIC)
peakuuu Ha Oenku. [IpeBpaiienust 6eaKoB nuiy B opranusme. buonornyeckue GyHKIUU OETKOB.
JIOCTIKEHUS B M3YYEHHH CTPOCHMS U CUHTE3a OEJIKOB.

A3zoTcoiepKalye reTepolMKINIEcKue coequHeHns. [Inppoi nu nupuanH: 3J€KTPOHHOE CTPOEHUE,
apoOMaTU4ECKHUM XapakTep, pa3Indne B IIPOSBICHUN OCHOBHBIX CBOMCTB. HyKJI€MHOBBIE KHCIOTHI: COCTAB
u ctpoenue. Ctpoenne HykieoTuaoB. CoctaB HykiaenHoBbIX kucnoT (JIHK, PHK). Ponp HykienHOBBIX
KHCJIOT B KU3HEJESITEIbHOCTH OPraHU3MOB.



BricoxomonekynsipHble coequHeHusl. OCHOBHBIE TIOHATHS BBICOKOMOJIEKYIISIPHBIX COEIUHEHUI:
MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MojuMepu3anuu. Kiaccupukamnys moaimmMepos.
OcHoOBHBIE CLIOCOOBI TIOJTYYEHHS BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI: peakny NOJMMEpH3alii U
nosimkoHaeHcauuu. CTpoeHue U CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MTOJIMMEPOB OT CTPOEHUS
MoJIeKyIl. TepMoIIacTUYHbIE U TEPMOPEAKTUBHBIE NOAUMEPHL. [IpoBogsIe OpraHnyecKre MoIUMEpBI.
Komnosutasie marepuansl. [lepcriekTHBBI HCTIOIB30BaHUST KOMITO3UTHBIX MaTtepruaioB. Kimaccudukanms
BOJIOKOH. CHHTETHYECKHE BOJIOKHA. [lonmmadupHbIe U MoIMaMuIHbIE BOJIOKHA, UX CTPOCHHUE, CBOMCTBA.
[IpakTrueckoe ucnop30BaHue BOJOKOH. CUHTETUUECKHE MIJICHKU: U30JISLUS 7Sl IPOBOJIOB, MEMOpPAHbI
JUTSL OTIPECHEHUS! BOJIbI, 3aIIUTHBIE TUICHKH Il aBTOMOOMIICH, TUTACTBIPH, XUPYPTUUECKUE TIOBS3KH.
HoBble TeXHOJIOrMM JalbHENIIEr0 COBEPIIEHCTBOBAHUS IOJUMEPHBIX MAaTEPUAJIOB.

TeopeTruveckne 0CHOBbI XUMHMHU

Crpoenue Bemecta. CoBpeMeHHast MOJIENb CTpoeHUs aroma. [lyanusm snexkrpona. KBantoBelie uncna.
Pacnipenenenue >eKTpOHOB IO SHEPTETUUECKUM YPOBHSM B COOTBETCTBHUH C MPUHIIMIIOM HAaWMEHbIIIEH
SHEPTUH, MpaBuwiioM XyHaa u npuHimnoM I[aymu. Oco6eHHOCTH CTPOCHUS YPHEPTETUIECKUX YPOBHEH
aToMOB d-371eMEHTOB. DJEeKTpoHHas KoHpUrypanus atoMa. Knaccuduxanuss XaMu4eckux 3J1€MEHTOB (S-,
p-, d-amemenTsl). OCHOBHOE M BO30YXKIEHHBIE COCTOSIHUS aTOMOB. BaleHTHBIE 37IEKTPOHBI.
[Tepuonnueckas cucrteMa xuMudeckux nemMeHToB .M. MenneneeBa. ®u3n4eCcKkuil CMBICH
[Tepuonnueckoro 3akona J[.1. Menzaeneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
2JIEMEHTOB ¥ UX COSAMHEHUH TI0 TeproaaM | rpymnmnaM. MUpOBO33pEeHUECKOE U HAyYHOE 3HAUYCHHE
[Tepuoanueckoro 3akona J[.1. Menaeneesa. [Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKUX DJIEMEHTOB.

DJIEKTPOHHAS MPUPOJa XUMUYECKOUN CBSI3U. DIIEKTPOOTPULIATENLHOCTh. KOoBasieHTHasI CBA3b, €€
Pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (0OMEHHBIN M TOHOPHO-aKIeNTOPHBIN ). NoHHas CBSI3b.
Merannuueckas cBsizb. Bomopoanas cBsizb. MexXMOJIEKYJISIpPHbIE B3aUMOJIEHCTBUA.

Kpucrannumueckue u amopdusie BemectBa. THUITBI KPUCTAIITHYECKUX PELIETOK (aTOMHAs!, MOJIEKYISIpHAs,
MOHHasl, MeTajindyeckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON
pemietku. [Ipuunnbl MHOrOOOpa3us BemiecTB. CoBpeMEHHbIE IPECTABICHUS O CTPOCHUU TBEPIBIX,
KUJKUX U Ta3000pa3HbIX BeulecTB. JKuakue KpUCTasuibl.

XuMuyeckue peakiuu. 'oMoreHHble U reTeporennble peakunu. CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT
pa3nuyYHbIX (PAaKTOPOB: MPUPOABI PEarHPYIOIIMX BEIIECTB, KOHIEHTPALMU PEarupyIOIINUX BEIIECTB,
teMmiieparypsl (npaBuio Baut-I'odda), mnomaay peaklmoHHON NOBEPXHOCTH, HAJIHUKS KaTalnu3aTopa.
DHeprus akTUBallMU. AKTUBUPOBaHHBIN KoMIuieke. KatanuzaTopsl u katanus. Posib karanuzatopoB B
MIPUPO/I€ U IPOMBIILICHHOM POU3BOJICTBE.

[TonsiTre 06 sHTaNbIUU U SHTpONIMU. DHeprus ' ub0ca. 3akon ['ecca u cneacTBus u3 Hero. TemioBsie
s dekTh XuMudeckux peakiuil. Tepmoxumudeckue ypaBHeHus. OOpaTUMOCTh peakiuii. XuMu4deckoe
paBHOBecHe. CMelleHne XUMUYECKOTO PAaBHOBECHS MO ICHCTBUEM PA3IUYHBIX (DaKTOPOB:
KOHIICHTPALIUH PEareHTOB UK MPOIYKTOB PeaKluu, JaBiIeHUs, TeMIeparypbl. Poib cmenenus
PaBHOBECHS B TEXHOJOTUYECKUX MPOLIECCAX.

Hucnepcusie cuctembl. Komnonaaeie cucteMbl. icTuHHBIE pacTBOpbl. PacTBopeHue kak GU3HUKO-
XUMHUecKui mpouecc. CrocoObl BIpaKeHHUsI KOHLIEHTPAIIMH PACTBOPOB: MaccoBasi J0JIs1 paCTBOPEHHOTO
BEILIECTBA, MOJISIPHAs: M MOJIJIbHASL KOHLIEHTpalud. TUTpP pacTBOpa U TUTPOBAHUE.

Peaknuu B pactBopax 31meKkTpoauToB. KauecTBeHHbIE peakIluu Ha MOHBI B pacTBope. KucioTHo-
OCHOBHBIE B3aUMO/ICHCTBUS B pacTBOpax. AMdoTrepHOCcTh. MloHHOE npousBeaeHrne BOAbl. BoopoaHbIii
nokasarens (pH) pactBopa. ['uaponus cosnelt. 3HaueHre THIPOIN3a B OUOTOTHUECKUX OOMEHHBIX
npoieccax. [Ipumenenue ruipoan3a B IPOMBIIIIEHHOCTH.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUU B IPUPO/IE, TPOU3BOACTBEHHBIX MIPOLIECCAX U
KU3ZHEACSITEIIbHOCTU OpraHu3MoB. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIN NOTEHIIMAI cpebl. Jnarpamma



[Typ6o. [ToBeneHue BEmecTB B cpeaax ¢ pa3HbIM 3HaueHreM pH. MeToIbl 3JIeKTPOHHOTO U JIEKTPOHHO-
HOHHOTO OanaHca. ["anpBaHHUYeCKUil dIeMeHT. XUMUYECKUE UCTOYHUKHU TOKa. CTaHIapTHBIN BOIOPOIHBIH
anexkTpo 1. CTaHIapTHBIN 3JEKTPOAHBIA MOTEHIIUAN CUCTEMBI. Pl cTaHIapTHBIX 3IEKTPOIHBIX
noreHuanoB. Hanpapienue OKUCIUTETbHO-BOCCTAHOBUTENIBHBIX PEAKIINI. DJIEKTPOJIU3 PAaCTBOPOB U
paciuiaBoB cosel. [IpakTuueckoe MpUuMEHEHUE AIEKTPOIIN3a AT MOJIYyYCHUS ETOYHBIX,
IIEJI0YHO3EMEIIbHBIX METAJIJIOB M allfoMUHUS. KOppo3usi MeTasioB: BUJIbI KOPPO3UH, CIOCOOBI 3aIIUTHI
METAJNIOB OT KOPPO3HH.

OcCHOBBI HEOPraHUYECKOWH XUMUM

O6buas xapakrepuctuka 3eMeHToB | A—IIA-rpynn. Oxcunibl 1 nEpOKCHU bl HATPUSI U KaJIusl.
Pacnio3naBanue kaTHOHOB HaTpus U Kanus. Comu HATPUsI, KaIusl, KaJdbIUs U MarHus, UX 3HAa4€HHE B
MIPUPO/IE U )KU3HU yesoBeka. JKecTKoCTh BOJbI U crocoObl ee ycTpaHeHus. KoMmiekcHble coeinHeHus
QATIOMUHHUS. AJTIOMOCHJIUKATBHI.

Mertannst |B-VIIB-rpynn (Menp, 1MHK, XpoM, Maprasen). OcoOeHHOCTH cTpoeHus: aToMoB. O01ue
¢uznueckue U xumudeckue cpoiictsa. [lomydenue u npumenenne. OKCUIbl U THAPOKCUIBI ATHX
METaJJIOB, 3aBUCUMOCTb UX CBOICTB OT CTETNIEHH OKHCIIEHUS AJIeMeHTa. BaxkHelue conu.
OkucauTenpHbIE CBOMCTBA COJIEH XpOMa M MapraHiia B BBICIIECH CTENEHU OKUCIeHUs. KoMIuiekcHbIe
COEJIMHEHUS XpoMa.

O6mas xapakrepuctuka 3neMeHToB |VA-rpynnsl. CBolicTBa, MotydeHrue U npuMeHnenue yris. Cunres-
ra3 Kak OCHOBa COBPEMEHHOI MPOMBIIIIEHHOCTU. AKTUBUPOBAHHBIHN Yroyib KakK acopOeHT.
Hanoctpykrypsl. MupoBbie TOCTHXEHHS B 00JIaCTH CO3/1aHUs HAHOMATEPHAJIOB. DIEKTPOHHOE CTPOEHUE
MOJIEKYJIbI yrapHoro rasza. [loaydeHne u npuMeHeHre yrapHoro rasa. bruosornueckoe neicTeue
yrapHoro raza. KapOusl kanbius, amoMUHus U skesne3a. KapOoHnarts! u rugpokapOoHatsl. KpyroBopot
yIJIepo/ia B )KMBOW M HeXKUBOH Tipupoe. KauecTBeHHas peakius Ha KapOOHAT-noH. OU3nyecKue u
XUMUYEeCKre cBoicTBa KpeMHus. Cunanbl ¥ criinuabl. Oxenn kpemuus (IV). KpemHueBbie KUCI0TH 1
ux conu. CHJIMKaTHbIE MUHEPAJIBI — OCHOBA 36MHOM KOPBI.

OO6mras xapakTtepucTuka snemMeHToB VA-rpynmnbel. Hutpunel. KauecTBeHHas peakiius Ha HOH aMMOHWUSI.
A30THas KUCIOTA KaK OKUCIUTENb. HUTpaThl, NX pU3ndeckre 1 XUMUYECKUE CBONCTBA, IPUMEHEHHE.
CaoiicTBa, nonydenue u npumenenue pochopa. @ochun. Pochopubie 1 noaudochHopHbIC KUCIOTHI.
buonorudeckas pois ¢ocdaTos.

O6mras xapakrepuctuka 31emMeHToB VIA-rpynmnbl. OcoObie CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM
kucnoThl. KauecTBeHHbIE peakiuu Ha cyabdu-, cylbQUT-, U Cynb(ar-noHBL.

O6mas xapakrepuctuka 3meMeHToB VIIA-rpynmbl. OcobenHocTr xuMuu ropa. ['agoreHoBoAOPOIbI U
UX noJiyueHue. ['aoreHoBo10poJHbIE KUCIOTHI M UX coJId. KauecTBeHHbIE peakuy Ha rajloT€HU 1-UOHBI.
Kucnopoaconepxkauue coennaenus xiaopa. [I[pumenenune raloreHoB U UX BaXKHEHIINX COEAMHEHUH.

bnaropoansie rassl. [Ipumenenue 61aropoHbIX ra3oB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIUHEHUH, BBICIIUX OKCUIOB
Y TUAPOKCUJIOB.

Wnentuduxaiys HEOPraHMYeCKUX BEIIECTB U HOHOB.

X¥MMHUS U KM3Hb

Hayunsie MmeToibl mo3HaHus B xuMuu. Mictounuku xumudeckoit nadopmanuu. [ouck nndopmammu no
Ha3BaHUAM, UICHTHPHUKATOPAM, CTPYKTYPHBIM opMynaM. XUMUYECKUH aHATH3, CHHTE3,
MOJIEJIMPOBAHUE XUMUYECKUX MPOLIECCOB U ABJIEHUN KaK METO/Ibl HAYYHOTO MTO3HaHusA. MaremaTtuueckoe
MO/IETMPOBAHUE MMPOCTPAHCTBEHHOT'O CTPOEHUS MOJIEKYJ OpraHu4yeckux BemiecTB. CoBpeMeHHbIE
(U3UKO-XMMHUYECKHE METO/IbI YCTAHOBJICHHS COCTaBa M CTPYKTYPHI BEIIECTB.

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMHHBI, TOPMOHBI, MUHEpAIbHBIE BOIBI. [IpoGieMsl,
CBSI3aHHBIE C IPUMEHEHHEM JICKapPCTBEHHBIX MpemnapaToB. BpeaHbie TpUBBIYKY U (DaKTOPBHI,



paspymaromnme 310poBbe (KypeHue, yrmorpeoiieHre ajaKorois, HapkoMaHus). PaninonanbHOe nUTaHKE.
[Tumessie no0aBku. OCHOBBI MTUIIEBON XUMUM.

Xumus B MeauuuHe. Pa3zpaboTka nexapcTB. XUMHUUYECKHE CEHCOPBI.

XuMHs B TOBCEAHEBHOM KU3HU. MotoIMe U YnucTAIMe cpeacTBa. PerneieHTsl, HHCEKTULUBL.
CpencrBa TMYHOM TMTHEHBI 1 KOCMETUKU. [IpaBuna Ge30macHoii paboThl ¢ €IKUMU, TOPIOYUMU H
TOKCHUYHBIMHU BEIIECTBAMH, CPEACTBAMHU OBITOBOW XUMHUH.

XUMHUSI U CEITbCKOE X0351iCTBO. MuHEpalibHbIE U OpraHudeckue ynoopenus. CpeacTBa 3aiuThl
pacTeHui.

Xumus B IpOMBIIUIEHHOCTH. OO0IIKe NPeICTaBIeHHs O MPOMBIIUIEHHBIX CII0CO0aX MOJYYEHHUS
XMMMUYECKUX BEIIECTB (Ha MpUMeEpE MPOU3BOJICTBA aMMHaKa, CepHOM KucioThl). [IpoMbliieHHas
opranuueckas xumusi. CpIpbe JUIsl OpraHn4ecKoi npoMeliIeHHOCTH. [Ipobiema 0TX010B U TOOOYHBIX
npoyktoB. Hanbosee kpynmHOTOHHAKHBIE TPOU3BOJICTBA OPraHUYECKUX coelMHeHnH. UepHas U 1IBeTHas
MeTtamnyprusi. CTeKJIO M CUJIMKaTHAs! IPOMBIIUIEHHOCTD.

Xumus v 3Hepretuka. [IpupoiHble HCTOUHUKH YriieBo10poaA0B. IIpupoiHbli 1 HOMyTHBIN HEPTSIHON
rasbl, UX COCTaB U ucrnoJyib3oBanue. CoctaB Hedtu u ee nepepadotka. Hedprenpoaykrel. OkranoBoe
yuciio 6en3uHa. OxpaHa oKpyxarouiei cpeapl npu HedrenepepadboTKe U TPaHCIOPTUPOBKE
He(TEenpOoayKTOB. AJIbTepHATUBHBIE UCTOYHUKHU SHEPTUH.

Xumust B ctpoutenbcTBe. [lement. beron. [lonbop onTUManbHBIX CTPOUTEIBHBIX MAaTEPHAIIOB B
MIPAKTHUYECKON JIEATEIbHOCTH YEJI0BEKA.

XHMHSL B 3KOJIOTHSL. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH cpebl U ero nocnenctsus. OxpaHa
ruipocdepsl, MOUBbI, aTMOCGEPDI, PIOPHI U (PayHBI OT XMMHUECKOTO 3arpsi3HEHMSL.

Tunbl pacyeTHbIX 32/1a4:

Haxosxnenne MoneKysipHO# (JopMyITbl OpraHU9eCcKOro BENIECTBA 110 €ro MUIOTHOCTH U MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJISIINX B €0 COCTaB, WIIH TIO MTPOAYKTaM CTOPaHUSI.

PacdeTsr MaccoBo# 0H (MacChl) XUMUYECKOTO COSTNHEHHSI B CMECH.

Pacdetst Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIH OJTHO M3 BEIIECTB JAHO B
M30bITKE (MMEET MPUMECH ).

PacueTsl MaccoBo# M 00BEMHOM JIOJIH BBIXOJIA MPOYKTA PEAKIIUH OT TEOPETHUECKH BO3ZMOXKHOTO.
Pacuets! TeroBoro 3¢dekra peakuu.

PacdeTsl 00bEMHBIX OTHOIICHUH Ta30B TIPU XUMHUECKUX PEaKIUsIX.

Pacuetst Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa PEAKIIUH, €CITH OJTHO U3 BEIIECTB JIaHO B BUJIC
pacTBopa ¢ ONpeCICHHO MacCOBO# JIOJICH pacTBOPEHHOTO BEIIECTBA.

IIpuMepHBbIe TeMbl IPAKTHYECKUX PA0OT (HA BLIOOP y4yUTeJIs1):

KauectBenHoe omnpezenenue yriaepoia, BOJOPOAA U XJIOpa B OPraHUYECKUX BEIIECTBAX.
KonctpynpoBaHue mapoCcTepKKHEBbIX MOJIENEH MOJIEKYJI OPraHUYECKUX BEILIECTB.
Pacno3naBaHue nmiaacTMacc U BOJIOKOH.

[Tony4yeHne UCKYCCTBEHHOTO IIEJIKA.

Pelrenne skciepuMeHTaIbHBIX 33/a4 HA MOJTYYeHUE OPTaHUYECKUX BEUIECTB.

Pemrenne skcniepuMeHTaNIBHBIX 33/]a4 Ha paCllO3HABAHNE OPraHMYECKUX BEILIECTB.
WNnentudukaius HEOPraHMYeCKuX COEAUHEHUH.

[Tomyuenue, coOupanue u pacro3HaBaHHE ra3oB.

Penrenne skcniepuMeHTANIBHBIX 3a/1a4 110 TeMe «MeTaiby».

Pemrenne skcnepuMeHTaNIBHBIX 3aa4 110 Teme «HemeTamnb.

Pemrenne skcniepuMeHTaNIBHBIX 3aa4 10 TeMe «I eHeTuYecKas CBsI3b MEX/1y KlacCaMU HEOPraHUYECKUX
COEIMHEHUIN.



Pemenue skcriepuMeHTaNIBHBIX 3a7a4 110 TeMe «['eHeTnueckas cBsA3b MEXKIYy KJacCaMu OpraHMYECKUuX
COCIMHEHUI.

ITony4yeHue 3THIIEHAa U U3yYEHUE €TI0 CBOUCTB.

ITony4yeHue yKCyCHOM KUCIIOTHI U U3y4EHUE €€ CBOMCTB.

I'mpponus xupos.

W3roTtoBnenue Mpuia pydHoi paboTBhI.

XUMUS KOCMETHYECKUX CPEACTB.

HccnenoBanue cBOMCTB OENIKOB.

OCHOBBI IUI1IEBON XUMHUHU.

HccnenoBanue NuIeBbIX 100aBOK.

CpoiicTBa 0JTHOATOMHBIX U MHOTOQTOMHBIX CIIUPTOB.

XHUMHUYECKHE CBOMCTBA albJIeTUI0B.

Cunte3 cioKHOTO0 ddupa.

I'maponus yriueBonos.

YcTpaneHue BpeMEHHOM jKECTKOCTH BO/IbI.

KauecTBeHHBIE peakIMi Ha HEOPraHUYECKUE BELIECTBA U HOHBI.

WccnenoBanue BIUSHUS pa3iMdHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON pEeaKIH.
Omnpenenenre KOHIEHTPALUU PACTBOPa aCKOPOMHOBON KUCIOTHI METOI0M TUTPOBAHMSL.

Kanennapﬂo-TeMaanecxoe IJIAHUPOBAHUE

Howmep Conepxanue KonnuectBo
ypoka (pa3aenbl, TEMBbI) 4acoB

ATOMBI, MOJICKYJIbI, BCIICCTBA

Crpoenue atroma

[Tepunoanueckuii 3akoH u [leproaudeckas cucTeMa XUMHYECKUX 1eMeHTOB |1
J. Y. MeHnaeneeBa

4 XuMuyeckas CBA3b 1
5 ArperatHble COCTOSIHHSI 1
6 Pac4eTsl 110 ypaBHEHUSIM XUMUYECKUX PEAKIIUN 1
7 I"a30BBIC 3aKOHBI 1
8 Knaccudukarus XuMHUYECKUX pEaKIni. 1
9 OKHCAUTENHHO- BOCCTAHOBUTEIBHBIC PEAKITUU 1
10 Baxxneiiue knaccbl HEOPraHUYECKUX BELIECTB 1
11 Peakuun nonHoro ooMeHa 1
12 PactBopsr Komnounst 1
13 I'uaponus coneit 1
14 KoMmmiexkcHble coemuHEHUS 1
15 Ob6o6maroriee moBTopeHue no Teme «OCHOBBI XUMHID» 1

1

16 KonTtpoabsHnas pabora Ne 1 mo reme «OCHOBBI XMMHI»




17 [Ipeamer u 3HaYeHUE OPraHUYECKON XUMUHU 1
18 Pemenue 3a1au Ha ycraHOBIeHUE (POPMYIT YTIIEBOIOPOIOB 1
19 [TpuurHBEI MHOTOOOpa3Usi OPraHUYECKUX COCTUHEHUH. DNEKTPOHHOE 1
CTPOCHHE M XMMHUYECKHE CBS3U aTOMa yriepoa
20 CTpyKTypHast TEOpHSI OPTaHUYECKUX COSANHEHHMA 1
21 [IpoctpancTBeHHas U3oMepust 1
22 OnekTpoHHbIEC 3()(HEKTH B MOJIEKYJIaX OPTaHUICCKUX COCTUHEHUI 1
23 OCHOBHBIE KJIaCChl OPraHUYECKUX COeNMHEHH. [ oMotornueckue 1
PsIbI
24 Homenknarypa opranm4eckux coeqMHEHUN 1
25 Oco0eHHOCTH U KJIacCU(PUKAIUS OPTaHUYECKUX PeaKIuil 1
26 OKHUCIUTENEHO- BOCCTAHOBUTEIIBHBIC PEAKIINT 1
B OPraHnYeCcKO XUMUHU
27 O6o6mmaromniee noBTopeHue 1o TeMe «OCHOBHBIE MOHATHS OPraHUYeCKOM 1
XUMUH (CaMOCTOSITeNIbHAs paboTa)
28 Ankanbl. CTpoeHue, HOMEHKIIATypa, n30Mepusi, PU3HIECKHe CBOMCTBA 1
29 XUMHUYECKHE CBOMCTBA ATKAHOB 1
30 [TomydeHne 1 MpUMEHEHNE aJTKaHOB 1
31 [uknoankaHbl 1
32 Ankenbl. CTpoeHue, HOMEHKIIATypa, U30Mepusi, PU3HUECKHe CBOMCTBA 1
33 [MpakTudeckas padota Ne 1. «3rotoBiacHHe MOIEICH MOJIEKYIT 1
OpPraHUYeCKUX BEIIECTBY»
34 XUMUYECKHE CBOMCTBA AIKEHOB 2
36 [TonydyeHue u mpuMEHEHNE ATKEHOB 1
37 [Ipaktuueckas padota Ne 2. «[lomyueHue STHICHA U H3y4E€HHE €ro CBOMCTBY |1
38 AnKanaueHsl 1
39 [Tomumepuzanus. Kayayk. Pesuna. 1
40 Anxunpl. CTpoeHue, HOMEHKJIATypa, H30MepHs, GU3HMIECKHE CBOMCTBA 1
41 XUMUYECKHE CBOWCTBA AIKMHOB 1
42 [TonydyeHue u mpuMeHEHNE ATKUHOB 1
43 Penrenue 3a1a4 ¥ BHIOJTHEHHUE YIIPAKHEHUHN TI0 TeMaM «AJIKaHBI», 1
«AJIKEHBI», « ATKMHBD
44 Apomarudeckue yrieBogoposl. CTpoeHre 6eH30IbHOTO KOJbIIa, 1
HOMEHKJIATypa, H30MepHusi, GU3NIECKUE CBOMCTBA
45 XUMHYECKHE CBOMCTBA OEH30J1a 1 €r0 TOMOJIOTOB 1
46 [Tonyuenue u mpuMeHEHUE apEHOB 1
47 [TpupoiHBIE HCTOUHHUKY YII1€BO0pOI0B. IlepBuuHas nepepaboTka
YrineBonopoaHoro cbipbs. Kpekunr
49 I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIACCAMHU YIJIEBOJA0POIOB 1
50 ["anoreHONpPOU3BOIHBIE YIIIEBOAOPOIOB 1
51 Ob6o0611aroriee MOBTOPEHHE IO TEME «YTIIEBOIOPOIbI» 1
52 KonTpoabsHas padora Ne 2 mo temMe «YTrJIeBOI0POIbI» 1
53 Cruptsl 1
54 XUMHYECKUE CBOMCTBA CIIUPTOB 2
56 [Ipaktuyeckas padora Ne 3. «[lomyuenune 6pomaTaHa» 1
57 MHOroaToMHBIE CIIUPTHI 1




58 deHoubl 1
59 Pemienue 3a1a4 1 BBIOJHEHHE YIpaXHEHUH 10 TeMe «CriupThl 1 heHOTB |1
60 KapOonunpHbIe COeTMHEHHS: HOMEHKIIATypa, U30Mepusl, peaKuu 1
MIPUCOETUHEHUS
61 XUMHYECKUE CBOMCTBA U METO/IBbI MTOJTyYEeHUsI KapOOHWIBHBIX coequHeHuit |1
62 [TpakTaeckas padbota Ne 4. «Ilonmydenne areToHa» 1
63 KapOoHOBBIC KHCIIOTHI 1
64 [Ipaktudeckas padora Ne 5. «[losrydyeHne yKCyCHON KUCIIOTHI M u3ydenue ee |1
CBOMCTB»
65 OyHKIIMOHAIBHBIE TPOU3BOIHBIC KAPOOHOBBIX KHCIIOT 1
66 [TpakTaeckas padota Ne 6. «CHHTE3 dTHIIAIIETATa» 1
67 MHuoroo6pa3ue kapOOHOBBIX KUCIIOT. Perienue 3aa4 v BHIMOJTHEHNE 1
yrnpaxHeHui o Teme «KapOoHOBBIE KUCTOTHD)
68 O6o6mraromuii ypok no teme «Kuciaopoicoaepkaniue opraHndecKkue 1
COCIIMHEHUS
69 KonTtpoabHas padora Ne 3 mo teme «Kucjiopoacoaep:kamue 1
OpraHuYecKue coeTHHEeHUs»
70 AMUHBI 1
71 ApomaTn4ecKne aMHHbI 1
72 I'eTepouuknnyeckre COeTMHEHUS 1
73 HlecTndneHHBIE TETEPOIIUKITBI 1
74 O6o0matoriee MOBTOPEHHE M0 TeME «A30T- M CEPOCOACpKAIITNE 1
OpraHMYEecKHe BEUIECTBa» - CAaMOCTOATEIbHAas paboTa
75 OO6mrast XxapakTepUCTHKA YTIIEBOIOB 1
76 Crtpoenune MoHOcaxapuI0B. JINHEHHBIC U IIMKITHYECKUE CTPYKTYPHI 1
77 XHUMHYECKHE CBOMCTBA MOHOCAXapHI0B 1
78 Jucaxapu bl 1
79 [Tonucaxapusi 1
80 [Ipaktrueckas padota Ne 7. «['uapoaus kpaxmanay 1
81 Pemenue 3a1auu BINOIHEHNE YIIPA)KHEHUHN MO TeMe «YTIEBOAbI» 1
82 Kupsr u macina 1
83 AMUHOKHUCIOTHI 1
84 ITentuner. benku 1
85 CtpykTypa U pojb HyKJICHHOBBIX KHCIOT 1
86 [Ipaktuueckas pabora Ne 8. «nenTudukanms opraHn4ecKix BEIIECTB 1
87 O6oOmatoiiee MOBTOPEHHE 1O TeMaM «A30Tcoaepxkaniue u ouonorudeckn |1
aKTHBHBIE OPraHHMUYECKHE BEIIECTBAY
88 KonrtposabHnas padora Ne 4 mo Teme «A3oTcoaep:kamme u ouoaorudecku |1
AKTHBHbIE OPraHUYecKHe BellecTBa»
89 [Tonumepsl 1
90 [TonmumepHbIe MaTepHabl — IIaCTMacca Kaydyk, BOJIOKHA 1
91 [Ipaktuyeckas padora Ne 9. «Pacno3HaBaHue MIacTMacc 1
92 IIpaktuyeckas padora Ne 10. «PacrozHaBaHie BOJIOKOH 1
93 3aKJIFOUUTENBHBIN YPOK 1
94 PesepBHOE BpeMsi(HEXBaTKa 4acoB) 8
NTOI'O: 102 yac.







