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IHosicHuTe/IbHASA 3aNHCKA.

Pabouas mnporpamma kypca xumuu 10-11 kmaccoB cocTaBieHa B COOTBETCTBUU C
TpeboBanusiMu DefepalbHOTO  TOCYIapCTBEHHOIO 00pa30BaTENBHOTO CTAaHAAPTAa CPEIHETO
obmero obpazoBanus (PI'OC COO), Ha OCHOBE MPUMEPHOI MPOrpaMMbl CpeaHEro (IMOJIHOTO)
obmiero oOpa3oBaHusi MO XWUMHUHM (0a30BBIH ypOBEHB), MPOTpaMMBI Kypca Xumuu mius §-11
KJIacCOB  00I111€00pa3oBaTeNbHbIX yUpekaeHHi(0a30Bblii  ypoBeHb), aBrop O.C.I'abpuensH,
M.:/Ipoda. IIporpamma paccuntana Ha 138 uvacoB (70 u/rox 10 xmacc u 68 u/rog 11 kmacc).
Jannas mporpamma peanuszoBaHa B yueOHuKax: ['abpuensn O.C. Xumusa. 10 kmacc. ba3oBsrit
ypoBeHb. — M.: [Ipoda, 2020 u I'abpuensn O.C. Xumus. 11 kmacc. ba3oBblif ypoBeHb. —
M.:Ipoa,2020.

2.IINTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHHS Y4eOHOIr0 npeaMera « XMMHUsD) 32 KYpC CpeaHero oomero oopa3oBaHus

JIM4HOCTHBIE pe3y/IbTaThl:

¢dopMHpOBaHHE LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BHTHSl XMMHU KaK HAayKd W OOIIECTBEHHON NPAaKTUKH, a TaKXKe COIHAIHLHOMY,
KYJIBTYPHOMY, SI3bIKOBOMY U TYXOBHOMY MHOTOOOPa3UI0 COBPEMEHHOTO MHPA;

(dbopMHpOBaHHE OTBETCTBEHHOT'O OTHOIIEHHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOPA30BAHMIO HA OCHOBE MOTHBAIIMU K OOYYECHHUIO M MMO3HAHUIO, BBIOOPY
Oynymieit mpodeccun;

(dbopMHpOBaHHE KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00pa30oBaTeIbHOM, O0IIECTBEHHO
NOJIE3HOH, yueOHO-HCCIeI0BaTeNbCKON, TBOPYECKON M IPYTUX BUAAX AEATEIbHOCTH;

dbopMHUpOBaHKE IIEHHOCTH 3I0POBOTO M O€30mMacHOro obpasa KWU3HH, YCBOCHHUE MPaBUII
WHAMBUIYAJIBHOTO U KOJIJIEKTUBHOTO O€30MacHOTO TMOBEACHHUS B YPE3BBIYAMHBIX CHUTYalMSX,
YIPOKAIOLIUX KU3HU U 3/10POBBIO JIIOJIEH;

¢dopmupoBaHUE MMO3HABATENBHON U MHPOPMAIIMOHHOHN KYJIbTYpHI, B TOM YHUCIIE Pa3BUTHE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH MMOCOOUSIMH, KHUTAaMH, JOCTYIHBIMU
WHCTPYMEHTAMU U TEXHUYECKUMU CPEJCTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

(dopMHpOBaHHE OCHOB 3KOJOIMYECKOIO CO3HAHUS Ha OCHOBE IpPHU3HAHUS IIEHHOCTU
KHU3HH BO BCEX €€ MPOSBJICHUAX U HEOOXOIUMOCTH OTBETCTBEHHOTO, OEPEKHOr0 OTHOLICHHUS K
OKpYKarollieu cpeae;

pa3BUTHE CIIOCOOHOCTU K PEIIEHUIO0 TBOPYECKHX 3a/1ay, YMEHHS HAXOAWUTh aJIeKBaTHbHIE
CHocoObl MOBEIEHUs] M B3aUMOJCHCTBUS C MapTHEpaMU BO BpeMs y4uyeOHOM M BHey4ueOHOMH
JeSITeIbHOCTH, CIOCOOHOCTH OIIGHHWBATh MPOOJEMHBIE CHUTYyallud W ONEpPaTHBHO IMPUHUMATH
OTBETCTBCHHBIC PEIICHUS B PAa3IMYHBIX NPOAYKTHBHBIX BHIAX JACATEIBHOCTH (ydeOHas,
MOMCKOBO-HUCCIIEIOBATENbCKAsA, IPOEKTHAS, U JIp.)

MeTtanpeameTHblie pe3yJabTAaThl:

OBJIQJICHHE HAaBBIKAMHU CAMOCTOSTEIILHOTO MPUOOPETEHUs HOBBIX 3HAHUM, OpPraHU3alluN
yueOHOM AesITeNbHOCTH, TOUCKA CPEICTB €€ OCYIIEeCTBICHHUS;

yYMEHHUE TUIAHUPOBATh MYTH JOCTUKEHHUS L€Jeil Ha OCHOBE CAMOCTOSITEIbBHOIO aHajIu3a
YCIIOBUH U CPENICTB JOCTHKEHUS ITHX IEJICH, BBIJCIATh abTCPHATUBHBIC CIIOCOOBI JTOCTIKEHUS
nenm ©W  BbIOMpaTh Hambonee 3PGEKTUBHBIN CMOCO0, OCYIIECTBISITH TMO3HABATEILHYIO
pedIIeKCHIo B OTHOIICHUH IEUCTBUIN MO PEIICHUIO YyUeOHBIX U MMO3HABATENbHBIX 3a/1a4;

MOHMMAaHUE TPOOJIEMBbI, YMEHHE CTaBUTh BOMPOCHI, BBIIBUTATH THUIIOTE3y, AaBaTh
ompeseNieHus] TIOHATUSAM, KJIacCH(PUIMPOBATh, CTPYKTYpPHPOBATh MaTepHaNl, TPOBOJUTH



10.

OKCIEPUMEHTBI, apryMEHTHPOBaTh COOCTBEHHYIO TO3UIHUIO, (OPMYIUPOBATH BBIBOJBI U
3aKJIIOYEHUS;

(dbopMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH HCIOJIb30BAHUS MHCTPYMEHTOB
U TEXHUYECKUX CPEACTB HH(POPMAIMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB U IMPOrPaMMHOIO
o0OecrieueHHs) KaKk  MHCTPYMEHTAJIbHOM  OCHOBbl ~ pa3BUTHA  KOMMYHMKAaTUBHBIX U
MO03HABaTEJIbHbIX YHUBEPCAIbHBIX YUEOHBIX AEUCTBUN;

yYMEHUE W3BJIEKATh HHPOPMALMIO U3 PA3IUYHBIX MCTOYHUKOB (BKJIIOYas CpPEICTBA
MaccoBOW MH(OpMAIMM, KOMIAKT-ITUCKM Y4eOHOro Ha3HaueHHs, pecypcbl cetu MHTepHeT),
YMEHHE CBOOOJHO IOJIb30BAaThCS CIPABOYHOM JINTEPATYpOM, B TOM UHUCIIE U Ha 3JIEKTPOHHBIX
HOCUTEJNSIX, COOTI0AATh HOPMbI HHPOPMAIIMOHHON H30UPaTEeIbHOCTH, ITHKHY;

YMEHHE Ha IPAKTHKE I0Jb30BATHCS OCHOBHBIMU JIOTMUECKMMH IpUEMaMM, METOJaMH
HaOJII01€HUS, MOJICIIMPOBAHUS, OOBACHEHHUS, PEIICHUs IPOOIIeM, IPOTHO3UPOBAHUS U JP.;

YMEHHE OpPraHu30BaTh CBOKO >KM3Hb B COOTBETCTBUM C IPEACTABICHUSIMHU O 310POBOM
oOpa3e JKM3HM, NpaBax M OOS3aHHOCTAX TIpPaXKAaHMHA, IIEHHOCTSAX OBITUS, KYJIbTYpPhl U
COLIMAJIBHOTO B3aMMO/IEHCTBUS;

YMEHME BBIIIOJIHATD I03HABATENIBHBIE U ITPAKTUYECKHE 3a/1aHUs, B TOM YHUCJIE IPOECKTHBIE;

(dbopMHEpOBaHHE YMEHHS CAMOCTOATEIBHO M apTyMEHTHPOBAHO OLEHUBATH CBOU JACHCTBUS
U JeUCTBUS OJAHOKIACCHUKOB, COJEPKATEIIbHO OOOCHOBBIBAs MPABUIBHOCTD UM OLIMOOYHOCTh
pe3ysbTara, a TAK)Ke CBOU BO3MOXHOCTH B JOCTHKEHUHU LIEJIN OIIPECIIEHHOM CII0KHOCTH;

yMeHue paboTath B IpyIIe.

IIpenmeTHbIe pe3yJibTaThI:

O0CO3HaHME OOBEKTHMBHOM 3HAUYMMOCTH OCHOB XMMMYECKOW HAyKM Kak o0jacTtu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEeH KyJIbTyphl U MPAKTUYECKON JEATEIIEHOCTH
YeloBeKa B YCJOBHAX BO3PACTAIOIIEH «XUMH3AIHMW» MHOTHX Cdep XH3HH COBPEMEHHOTO
o011ecTBa; OCO3HAHME XMMHUYECKUX IPEBpAILEHUH OPraHNYeCKUX U HEOPraHWYECKUX BEIIECTB
KaKk OCHOBBI MHOTMX SIBJICHMH >KHBOM M HEXHBOW NPHUPOJBI, yriyOJeHHE NpeAcTaBICHUN o
MaTepUaJIbHOM €IUHCTBE MUPA;

OBJIQJICHUE OCHOBAMHM XWUMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATH H
O00BEKTHBHO OLIEHUBATh JKU3HCHHbIE CUTYyalluH, CBSI3aHHbIE C XUMHEH, HaBbIKaMU 0€30I1aCHOTO
oOpallleHns: ¢ OPraHNuYeCKUMH BELECTBAMH, HCII0JIb3YEMbIMH B IIOBCEIHEBHON KHU3HU; YMEHHUEM
aHAJM3UPOBATh U INIAHUPOBATH HKOJIOTHUECKU Oe30I1acHOE MOBEICHHE;

(GopMHUpPOBaHHE CHCTEMATU3UPOBAHHBIX INPEJICTaBICHUM OO0 OPraHMYECKHX BEIIECTBAaX,
UX MPEBpAIlCHUSAX M INPAKTUYECKOM IPUMEHEHUH; OBJIAJICHUE IOHATUHHBIM aImaparoM Hu
CUMBOJINYECKUM SI3bIKOM XUMUU;

dopMHupoBaHHE YMEHHMH YCTAHABJIMBAaTh CBS3M MEXAY peallbHO HAOII0AaeMbIMU
XUMHYECKMMH SBJICHUSMU W MpOLEccaMH, OOBSCHATh NPUYMHBI MHOr000pa3usi BEIECTB,
3aBUCUMOCTh HX CBOICTB OT COCTaBa M CTPOEHUS, a TaKKe OOYCIOBICHHOCTb NPUMEHEHUS
BEIIIECTB OCOOCHHOCTSIMU X CBOWCTB;

npuoOpeTeHre OIbITa NMPUMEHEHUS XUMHYECKHMX METOJIOB H3YYeHHUs BEIIECTB M HUX
IpeBpalleHNil: HaOII0eHUE 32 CBOMCTBAMHU BEIIECTB, YCIOBUSMHU HPOTEKAHUS XMUMHUYECKHUX
peakuuil; TPOBEACHHE ONBITOB M XHMHUYECKHMX DOKCIIEPUMEHTOB PAa3JIMYHOM CIIOKHOCTH C
UCII0JIb30BaHUEM J1a00paTOpPHOro 000pyI0BaHHs U IPUOOPOB;

yYMEHHUE OKa3blBaTh IEPBYIO IOMOLIb IIPU OTPABJICHUAX, 0XKOrax W JIPYyrux TpaBMmax,
CBSI3aHHBIX C BELIECTBaMH U J1a00paTOPHBIM 000PYI0BaHHUEM;

OBJIQJICHWE TmpueMaMu paboTel ¢ HMH(OpManMed XUMHUYECKOTO  COJAEpKaHMs,
IPECTAaBICHHON B pa3HOi Gopme;



CO3/1aHME OCHOBBI JJs1 (POPMHUPOBAHUS HMHTEpEca K PACHIMPEHHOMY M YIIIyOJICHHOMY

MOJIyYEHUIO XUMHUYECKUX 3HAHUN JUIsl IeJbHEHIEro ux NpUMEHEHUsl B KauecTBe ceprl cBoeit
npoQeCCUOHATIBHOM 1eATENbHOCTH.
3HATh U NIOHUMATD!
* Xumuueckue HOHAMUA: YTICPOAHBIA CKeJeT, paaukaibl, (YHKIMOHAJIbHBIC TPYIIIH,
TOMOJIOTHsI, CTPYKTYpHas M IIPOCTPAHCTBEHHAs M30MEPHs, IPOCTPAHCTBEHHOE CTPOEHHUE
OpPraHUYECKUX COEJUHEHUH, rubpuausauus opOuTaneidl, WHIYKTUBHBIM U Me30MepHBbIN
3 GeKTH, MEKTPOPUI, HYKICOPHII; BEIIECTBO, XUMUUYECKUN AJIEMEHT, aTOM, MOJIEKYyJa, Macca
aTOMOB M MOJICKYJl, MOH, paJWKall, aJUIOTPONHs, HYKIWABI U HM30TOMbBI, aTOMHBIC S-, P-, d-
opOUTaNM, XUMHUYECKasi CBS3b, AJIEKTPOOTPHULATEIBHOCTh, BAJEHTHOCTb, CTENEHb OKHCIEHUS,
rudpuauzanys opOuTasiedl, NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJb, MOJSpHas Macca,
MOJISIpHBI 00BEM, BEIECTBA MOJEKYJISPHOTO U HEMOJIEKYJISPHOIO CTPOEHUS, KOMIUIEKCHBIE
COCIMHEHMS, AMCIIEPCHBIE CUCTEMbI, UCTUHHBIE PACTBOPBI, JICKTPOIMTUYECKAs IUCCOLUALUA,
KHMCJIOTHO-OCHOBHBIE PEAKLMN B BOAHBIX PACTBOPAX, TMAPOJIN3, OKUCIECHUE U BOCCTAHOBIICHHUE,
3JIEKTPOJIN3, CKOPOCTh XUMHUYECKOM peakluy, MEXaHU3M peaKlUH, KaTalau3, TerIoBoi 3¢dexr
peaKlMy, PHTAJbINA, TEIIoTa 0Opa30BaHUs, YHTPOIUS, XUMUUYECKOE PAaBHOBECHE, KOHCTAHTA
PaBHOBECHsI, OCHOBHBIC THUIIbI PEAKLIUN B HEOPTAHUYECKOU U OPraHUYECKON XUMUU;

OCHOG6HbIE 3aKOHbl XUMUW . 3AKOH COXPAHCHMS MACCHI BELIECTB, IEPUOJUIECCKUN 3aKOH,
3aKOH IIOCTOSHCTBAa COCTaBa, 3aKOH ABoraapo, 3akoH I'ecca, 3aKOH AEHCTBYIOIIMX MacC B
KMHETUKE U TEPMOJUHAMUKE;

OCHOGHble Meopuu Xumuu: TEOPUIO CTPOCHUS OPraHMYECKUX COCAMHECHUU; CTPOCHMS
aTOMa, XUMUYECKOU CBS3H, DJIEKTPOJIUTUUECKON ITUCCOLMALNN, KUCIOT U OCHOBaHUM, CTPOCHUS
OpPraHUYECKUX COEAMHEHUH (BKIIOYas CTEPEOXUMMIO), XMMUYECKYI0 KMHETUKY M XMMUYECKYIO
TEPMOJAUHAMHUKY;

Knaccupukauyuio u HOMEHKIamypy OpraHN4eCKUX M HEOPraHMYECKUX COEIMHEHUI;
IPUPOAHBIE HCTOYHUKH YIJIEBOAOPOAOB M CIIOCOOBI UX NEpepadoTKH;

saxcHelluiue 6euyecmea U Mamepuapl: OCHOBHbIE METAJLJIbl U CIUIaBbl, rpaduT, KBapIl,
CTEKJIO, LIEMEHT, MUHEpaJIbHbIE yI00PEHNUs,, MUHEPAJIbHbIE U OPraHUYECKHE KHUCIIOTHI, IIEI0YH,
aMMHaK, YIJIEBOJOPOAbI, (EHOJ, AaHWIMH, METaHOJI, 3TAHOJ, ATWIEHIVIMKONb, TJIHIEPHH,
dopmanpaerun, —aneTtanblIeru], aueToH, IJII0K03a, caxapos3a, Kpaxmall, KJIeT4arka,
AMHHOKHUCIIOTBI, O€JKH, HCKYCCTBEHHbIE BOJIOKHA, KaydyKH, IUIACTMACChl, XUpbI, MbUIA WU
MOIOIIME CPEICTBA.

yMeTh:

* HA3bl6amb U3YyYCHHBIE BELIECTBA 110 «TPUBUAILHON) UM MEXIYHAPOJIHONU HOMEHKIIATYPE;

* 00bACHAMb 3aBUCUMOCTh CBOWCTB XUMHUYECKOTO AJIEMEHTa U 0OpPa30BAHHBIX MM BEIIECTB OT
nojokeHus: B nepuoandeckor cucreme J[.1. Menaeneesa, oT X cocTaBa M CTPOEHUS; IPUPOAY
U crocoObI 00pa30BaHMsI XUMUYECKOW CBSI3U; 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIH OT
Pa3INYHBIX (b&KTOpOB, 3aBHCHUMOCTL CBOICTB BCIICCTB OT HUX COCTaBa U CTPOCHUA,
PEaKIIMOHHYIO CIIOCOOHOCTh OPTaHUYECKUX COSAMHEHUN OT CTPOCHUS MOJICKYJT;

* onpeodensamsp: BAICHTHOCTh M CTEIICHb OKHCICHUS XUMHUYECKHUX DJIEMEHTOB, 3apsJl MOHA, THUII
XUMUYECKON CBSI3U, MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, THUIl KPUCTAJUIMYECKOW PEIIETKH,
XapakTep CpcAbl B BOAHBIX PACTBOPAX, OKHUCIIUTECIIb U BOCCTAHOBUTCIIb, HAITPABJIICHUC CMCIICHUS
PABHOBCCHA I10J BJIMAHHUCM Pa3JIUYHBIX (i)aKTOpOB, HU30MCPLI U T'OMOJIOIrH, MPHUHAIICKHOCTDH
BEIIIECTB K PA3JIMYHBIM KJIacCaM OPTaHWYECKUX COCIMHCHHM, TUITHl PEaKIMid B OPTaHUYECKOU U
HEOPraHWYECKOM XMMUH, XapaKTep B3aUMHOT'0 BIUSHUS ATOMOB B MOJIEKYJIaX;

* xapakmepu3zoeamsp S- , P- 1 d-3JIEMCHTHI MO0 HMX MOJOXCHHUIO B TMEPHOAMYCCKON CHCTEME
J.N.Mennaeneena; oOmmue XMMHYECKHE CBOMCTBA METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KIIACCOB



HEOPTaHUYECKUX COCAMHEHUMN; OOIIMe XUMHUYECKHE CBOHCTBA OPTaHWYECKUX COCIUHEHUM;
CTPOCHUE M CBOMCTBA OPraHUYECKUX BEIIECTB (YII€BOJOPOIOB, CIIUPTOB, (PEHOIOB, aIbIETHIOB
U KETOHOB, KapOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHUCJIOT U YTJIEBOIOB;
* LINOJIHAMb XUMUYECKUI IKCHEPUMEHM TIO PACTIO3HABAHUIO BaXKHEHIINX HEOPTraHUYECKUX U
OpPraHUYECKUX KOHKPETHBIX BEIIECCTB;
* nPo8oOuUmMs pacuémsl 110 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM peakuuit
* ocyuyecmenams CaMOCTOATEIbHBIA TMOUCK XUMHYECKOW HH(OpManuu € HCHOIb30BaHUEM
Pa3IMYHBIX UCTOUHHUKOB.
HCMO0JIb30BATh NMPHOOpPETEHHbIe 3HAHUSI W YMeHHMSl B NPAKTHYECKOH JesATeIbHOCTH H
MOBCEIHEBHOMH KM3HHU J1JIA:

MOHUMAaHUA TT00aJbHBIX MPOOJIEM, CTOALIUX MEPe] YeIOBEYECTBOM, - SKOJOTHYECKHUX,
HSHEPreTUYECKUX U ChIPbEBBIX;

OOBSICHEHUS XMMHYECKUX SIBICHHUM, TMPOUCXOMAINMX B TPHUPOIE, OBITYy H Ha
MIPOU3BOJICTBE;

9KOJIOTMYECKU IPAMOTHOI'O ITOBEJCHUS B OKPYKAIOLIEH cpelie;

OLICHKM BIJIMSIHUSL XHMMHMYECKOTO 3arpsi3HEHHs] OKpPY’KalIIeW cpelbl Ha OpraHu3M
YEJIOBEKA U JIPYTHU€ KUBBIE OPraHU3MBbI;

6e30macHO pabOTHI C BEIIECTBAMHU B JJA0OpATOpUH, OBITY U HA TIPOU3BOJICTBE;

ONpeNeTeHUsT BO3MOKHOCTH TNPOTEKAHUS XMMHYECKUX MPEBPAIECHUN B Pa3INYHBIX
YCIIOBHSIX U OLIEHKH UX MOCJIE/ICTBUIA;

pacro3HaBaHus U UACHTH(DHUKAIIMH BaXKHEUIIINX BEIICCTB U MATEPHUAJIOB;

OLICHKH KauyecTBa MUTHEBOM BOJBI U OTJEIbHBIX MMUILIEBBIX POAYKTOB;

KPUTHYECKON OLIEHKH [OCTOBEPHOCTH XHUMHUYECKOW HH(OpMAIMK, MOCTyHAromed u3
Pa3IUYHBIX UCTOUHUKOB.

2.Copaep:xanme Kypca
10 knacc

Beenenne

OcHoBHble mnonsTusA: [Ipenmer opranumdeckoil xumuu. OCOOEHHOCTH CTPOEHHS U
CBOICTB OpraHMYECKHUX COEIUHEHWH. 3HaYeHHEe M POJb OPraHMYECKON XMMHMHM B CHUCTEME
€CTeCTBEHHbIX HayK U B JKuU3HM oOuiectBa.CpaBHEHHE OPraHMYECKUX COEJIMHEHHH ¢
HEOPraHUYECKUMH.

Teopus cTpoeHNsi OPraHUYeCKUX COeIMHEHU I

Teopus ctpoenust opranndeckux coeauHeHuit A.M. bytiepoBa. OCHOBHBIE MTOJIOKEHUS
teopun cTpoeHuss A.M.BbytnepoBa. XumMuyeckoe CTPOCHHME M CBOMCTBA OpPraHUYECKHX
BemecTB. [lonsite o romosioruu u romosiorax.Mzomepus u ee Buabl. CTpyKTypHasi H30Mepus,
€€ BUABL: H30MEpHUsl «YIJIEPOJHOIO CKEJETa», W30MEpHUsi NOJIOKEHUS (KpaTHOM CBSI3M U
(GYHKIMOHATIBHOM TPYMIBI), MEXKKIACCOBasl HW30MEpHs.XuMHUYeckrue GOpMYIbl U MOJAEITH
MOJIEKYJ B OPTaHUYECKOW XUMUHU.

PacuerHble 3a1a4u. BriBeieHre MOJIEKyISIPHBIX (OPMYIT OPraHUYECKUX BEIIECCTB.

Yri1eBo10poibl U UX NPUPOIHbIE HCTOYHUKHU

OcHoBHble TOHATHS: [IpHpo/HBIE UCTOYHUKY YTI€BOIOPOJOB. [IoHATHE «YIIIEBOAOPOI».
Hedtb. CoctaB n e€ npomelnuieHHast nepepadbotka. Hedrenponykrel. beHsun u noustue o6
OKTaHOBOM YHCIIE.

IIpuponHblil ra3, ero cocraB M IpakTU4YEeCKoe ucnoap3oBaHue. Ilpenmyinecrsa
IPUPOJIHOTO rasza mepe] Ipyrumu Bujaamu ToruinBa. Kamenssiit yrois. Kokcoxumuueckoe



TIPOM3BOJICTBO U €ro MpoayKuus ['omonormueckuii psg u obmas Gopmyna ankanoB. CTpoeHne
MOJIEKYJl MeTaHa W JApYyrux ajnkaHoB. M3omepust ankaHoB. Du3NYeCKUE U XHUMHUYECKUE
CBOIiCTBa allkaHOB (Ha IpHUMEpPEe MeTaHa M 3TaHa: TOpPEHHE, 3aMEIlEHuE, pa3JIoKEHUE,
neruapupoBanue). Ankansl B mpupoje. [Ipumenenue.

l'omonornueckuit psax wu  obmas Qopmyma ankeHoB. CTpoeHHE  MOJEKYI
sTeHa. M3omepus aikeHOB: cTpykTypHas. [lonoxeHue -cBs3u, Mexkinacconas . Homenknarypa
ankeHoB. duznyeckue cBoiicTBa ankeHoB. llomyueHue sTuieHa (IEeruIpUpPOBaHUEM 3TaHA U
neryapatanueil staHona). XHMHYECKHE CBOMCTBAa: TOpEHHE, KaueCTBEHHbIE pPEaKLuHy,
ruapartanus, nonumepusanus. [I[pumenenne stunena. O6mas Gopmyna ankaaueHoB. CTpoeHue
Monekya. M3omepuss u HOMEHKJIATypa ankagueHoB. PuU3MUeckue M XMMHUYECKHE CBOMCTBa
u3onpeHa u Oyraguena -1,3(obecuBeunBaHue OpPOMHON BOJbI, MOJIMMEPHU3ALUS B KaydyKH).
Pe3una. ['omonoruueckuii psa ankunoB. O6mas Gopmyna. CTpoeHHe MOJIEKYN alleTUICHA .
N3omepust aJKMHOB (CTPYKTYpHAas: IO TIOJOKEHUIO KpPAaTHOM CBA3M M MEXKJIaccoBas).
Homenknarypa ankunoB. [lomyyeHue anKMHOB: METAHOBBIE M KapOWAHBIM CIOCOOBI.
Odusnyeckue M XuUMUYeckue (ropeHue, oOeclBeYMBaHHE OpPOMHON BOJbI, MPUCOEIUHEHUE
XJIOPOBOZIOPOAA, THApATalMs) CBOWCTBA 3THMHA. Peakuus moauMepu3alMd BUHUIXJIOpPHUIA U
ero npumeHeHue. beH3zonm kak mnpenacraBuTenb apeHoB. CTpoeHHE MOJIeKylbl OeH3oJ1a.
dusznueckue U XUMUYecKHe (ropeHue, rajoreHupoBaHUe, HUTPOBaHHE) CBOMCTBa OEH30Ia.
[Tpumenenue 6ensona. [lonydyenue 6eH30i1a U3 rekcaHa U aleTHICHa .

JlabopaTopHble ONBITHI. 1.M3roroBnenue Mozenen MOJIEKYJI
yriaeBoopooB.2.0npeseneHue  3JeMEHTHOIO  COCTaBa  OPraHUYECKUX  COEAMHEHMH.
3.00HapyxeHue HEeNpeesbHBIX COeAMHEHUH B >kuakux Hedrenmpoaykrax.4.Ilomyuenue u
cBoMcTBa anetuieHa.S.O3nakomiieHre ¢ kouiekiuen «HedTs u mpoayKThl €€ mepepaboTKm.

Kuc.ﬂopouoconepmamne OpPraHnv4eCcKue COCAUMHECHUS U UX IIPUPOIHBLIC HCTOYHUKH

OcnoBuble nouatusi: CocTta, KIaccUpHUKAIM, U30MepUsi CIUpTOB. BomopoaHast cBs3b.
XWUMHYECKHE CBOMCTBAa dTaHoJa (TOpeHHEe, B3aMMOJCHCTBHE C HaTpueMm, oOpa3oBaHUE
IPOCTBIX U CIOXKHBIX 3(UPOB, OKHCICHUE B ANbJCTUM), IPUMEHEHHE 3TaHOJA. AJIKOTOJIU3M,
ero mociueacTBusi u npenynpexnaeHue. [lomydyeHue sTaHona OpoXKEHUEM TUIIOKO3BI U
ruaparauuei stuieHa. [nuuepuH- mpencTaBUTENlb MHOTOATOMHBIX crupToB. KauecTBeHHas
peakuuss Ha MHOroaToMHble coupThl. llpumenenue rnunepuHa. DeHOJ, €ro CTPOECHHE,
B3aNMHOC BIIMSTHUEC aTOMOB B MOJICKYIJIC, (I)I/ISI/I‘-IGCKI/IG u XUMHUYCCKHUC CBOMCTBA
(B3aMMOJIEHCTBHE C THUAPOKCHIOM HATpPUs W aA30THOM KHCIOTOW, IOJIMKOHACHCAIMS C
dbopManpaeruioM); MpUMEHEHHE. ANbACTUABl W  KeTOHBLM3oMepuss u  HOMEHKIATypa.
Knaccudukanus, ¢uzndeckue W XUMHYECKHE CBOWCTBA (OKHUCICHHE W BOCCTAaHOBIICHHE),
Ka4uye€CTBCHHas pcaknuun Ha aJIBIleI‘I/IILBI.HOHy‘-ICHI/IG AJIbACTU 0B OKHCIICHUEM
COOTBETCTBYIOIIUX cIUPTOB. [IpuMeHeHre MeTaHas U ATaHasl.

KapOoHOBBIE KHCIOTHI, X CTPOCHHE, KiIaccH(UKaIus, HOMEHKIaTypa Du3ndeckue u
XuMu4eckne (OOIIMe CBOWCTBA C HEOPTAaHMYECKUMHU KHCIOTAMH, PEAKIUs ITepUPUKAIIIH)
CBOWCTBA YKCYCHOW KHCIOTH. KapOoHOBbIE KHCIOTHI B MpHUPOJE, OMOJIOTHYECKAs pOJIb
KapOOHOBBIX KHUCJIOT. [Ipumenenue YKCYCHOM KUCHOTBL. CJIOKHBIE
s¢upsl. Homenknarypa,puznueckue CBONCTBa,monydeHre u npumeHeHue.Crioxubie 3Gupbl B
MPUPOJIE U X 3HAUCHHE.

Kupsl. Mbina. CtpoeHue, monydeHue, HOMEHKIAaTypa. Puzndeckue M XUMHUYECKUE
CBOMCTBA, 3HAUYCHHE.

XKupsl - crnoxsble 3gupsl rMiepuHa U KapOOHOBBIX KuCIOT. COCTaB M CTpOCHHUE
MOJICKYJIL. Ddusnueckue 1 XUMHYECKHAE CBOﬁCTBa, OMBIJICHUEC JXUPOB, ITOJTYUCHUC MbLIA. >KI/IpBI B
npupojie. buonornyeckas ponb xupos. KagopuitHocTs )KHpOB.

VYTIeBoabILuX COCTaB,KiIaccu(UKAINS,0NoIoTHIecKasl poyib M 3HadeHue.l Troko3a Kak
anbIerUI0CHUPT. XMMUYECKHE CBOMCTBA M IMPUMEHEHHE TIUIIOKO3bl. Jlucaxapuiasl U



HOHHC&X&pI/II[I)I.HOHSITI/Ie 0 pCaknugax MOJUKOHACHCAIMKM W THUAPOJIM3a Ha HOpUMEPC
BSaI/IMOHpeBpaH_IeHI/Iﬁ TJIFOKO3a- MToJIMCaxapumu.
I'enetmyeckos CBA3b MCXKIY KilaCCaMU OPraHNYCCKUX COGI[HHGHI/IfI.

Jla6opaTopHble onbIThl. 6.CBoiicTBa 3TMIIOBOTO ciupTa. 7.CBoiicTBa riuuepuHa. 8.CBoiicTBa
dopmanbaernna.9.CroiictBa ykcycHou kucnothl.10.CpaBHEHHE CBONCTB pacTBOPOB MbLIa U
cTupaibHoro nopoiuxka. 1 1.Cpoiictea xupoB. 12.CBoiicTBa riroko3bl. 13.CBoiicTBa kpaxmaiia.

A3oTcoaepkamye OpraHnyeckue coeIuHeHUs1 U UX NPUPOAHbIe UCTOYHUKH

[Tonstne 06 amuuax. [lomydyeHue aHWIMHA W3 HUTPOOEH307a. AHHIWH - OPraHUYEecKoe
OoCcHOBaHHE. B3auMHOe BIUsSHHUE aTOMOB B MOJICKYJIe aHUJIMHA: 0CIabJieHne OCHOBHBIX CBOMCTB
U B3auMoJielicTBUE ¢ OpomMHOU Bonoil. [IpuMenenne anunmHa Ha ocHOBe CBOMCTB. [lomyuenue
AMUHOKHCIIOT M3 KapOOHOBBIX KHCJIOT M THAPOJIU30M O€IKOB. XHMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpPHBIX OPTraHUYECKUX COCIUMHEHMIA: B3aUMOJCUCTBUE CO IIEIOYaMH,
KUCJIOTAaMU M APYr C APYroM - MNOJUKOHAeHcauus. llentuaHas CBA3b M MOJUNEHTHIBI.
[IpumeHeHre aMUHOKHMCIOT Ha OCHOBE CBOMCTB. benku Kak NpPUPOIHBIE IOJIUMEPHI.
buonornueckue ¢ynknuu Oenko. KanopuitHocts OenkoB. Ilentuanas rpynma aToMOB U
nenTuaHas cBs3b. llentuasl. llepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTYPhl OEIKOB.
XWUMHYECKHE CBOWCTBAa OEJIKOB: TOPEHME, IeHATypalus, TUIAPOJIU3, IBETHBIC PEAKIIHH.
[Monstus PHK u JIHK, CunTe3 HyKJIEMHOBBIX KUCIOT B KIETKE U3 HykJIeoTua0B. OOumii miaxn
ctpoenusi Hykieotuaa. CpaBHenue crpoenus u pynkuuit PHK u JIHK. Ponp HykienHOBBIX
KHUCJIOT B XpaHEHUU U Tepeaue HaciaeacTBeHHOH nHpopmanuu. [ToHsTHE 0 OMOTEXHONIOTHH U
TeHHOW WHXXeHepuH. ['eHeTnueckas CBS3b MEXAY KilacCaMU OPraHUYECKHX COCAUHEHHN Ha
IIPUMEPE MEPEXOI0B.
JlabopaTtopusblie onbIThl.14.CBoiicTBa OEITKOB.

IIpakTnyeckas padora. | .Vnentudukanys opraHndecKix COeANHEHHA.

HckyccTBeHHBbIE H CHHTETHYECKHE OPraHNYecKHe BellecTBa
HckyccTBeHHBIE TOJIMMEPBI: CTPOEHUE M IpeACTaBUTENH. MICKYCCTBEHHBIE IOJIMMEpHI:
CBOMCTBa u npuMeHeHne. CHHTETHYECKHE IIOJIUMEPBL:  CTPOCHHUE u
npencraButend. CHHTETUUECKME IOJMMEpBl  CBOMCTBAa M IpuMeHeHue.llckyccTBeHHbIE
BOJIOKHA,UX CBOMCTBA M IpuMeHeHHe.lloilydeHne CHUHTETHYECKHX IOJIMMEPOB PEAKLUAMHU
NOJIMMEPU3ALIMH U TIOJUKOHACHCALIUY.
JlabopaTtopHsble onbIThl. 15.03HaKoMIIeHHE ¢ 00pa3IiamMu IIaCTMACC,BOJIOKOH U KayqyKOB.

IIpakTHyeckas padora. 2.PacriozHaBaHne I1aCTMAcC U BOJIOKOH.

Buosornyeckn aKkTHBHBIE OPraHNYeCKUe COeNHEHUs
DepMeHTHI-KaK OMOJIOTHYECKHE KaTaIn3aTophl OENIKOBOM npupoabl. Posib pepMeHTOB B KHU3HH
opranu3MoB. Butamunel. Poiib BUTaMUHOB B KU3HU OpraHu3mMoB. ['opmonbl. Posb TOpMOHOB B
XKHU3HHU opraHn3MoB. JlekapcTBa. Hapkotuueckue BemecTsa.[Ipodunaktuka HapkoOMaHHH.

IToBTOpEHHE MaTepHaIa 10 KypCy OPraHn4YecKoi XuMUuH

Pemmenue 3aa4 u ynpaxxHeHH 10 Kypcy OpraHM4ecKoi XUMHUU.

11 kaace

Crtpoenue atoma. [lepuonnueckuii 3axkon u [ICXI JI.U. MenaeneeBa



Mopnenu ctpoeHuss atoma. Snpo u HykioHbl. Hykmuzabl u uzoromsl. DnekTpoH. Jlyamusm
anekTpoHa. KBaHtoBele uncna. AToMHasi opOuTanb. Pacnpenenenne 3JeKTpoOHOB 110 OpOUTaIsIM
B COOTBETCTBUU ¢ npuHUmMNoM [laynu u npaBuinom XyHaa. DieKTpoHHasi KOH(PUrypanus aToMa.
BanentHsle 3nekTpoHbl. OCHOBHOE U BO30YXICHHbIE COCTOSIHUS aTOMOB. OJIEKTPOHHAs
KIaccu(UKaIMsl XUMUYECKUX DJIEMEHTOB (S-, P-, d- 3JeMeHThI). DIIEKTPOHHBIE KOH(PHUTYpaLUH
aTOMOB MEPEXO/IHBIX 3JIEMEHTOB.

CoBpeMeHHass  (OpMyJIMpPOBKAa IEPUOAMYECKOIO 3aKOHA M  COBPEMEHHOE COCTOSIHUE
NIEPUOINYECKON CUCTEMBI XUMHUUECKUX dieMeHTOB .M. Menneneesa. [lepuoanueckue cBONCTBA
AJIEMEHTOB (aTOMHBIE PAUYChl, SHEPIUs HOHU3ALMH) U 00OpPa30BaHHBIX MU BELIECTB.

CrtpoeHnue BemecTBa. XMMU4YECKasl CBSA3b

KoBaneHtHass CBs3b, €€ pPa3HOBUAHOCTH U MEXaHU3Mbl O0pa3oBaHUA. XapaKTEPUCTHKU
KOBAJIGHTHOM  CBsi3M. KOMIUIEKCHBIE COENMHEHMs. DJIEKTPOOTpULIATENbHOCTh.  (CTeneHb
OKHCJICHUSI U BaJICHTHOCTh. [ mOpuan3amus aToMHbeIX opOuTaineit. [IpocTpancTBeHHOE CTpoeHue
monekyn. IlonspHocTs Monekyn. MonHas cBsizb. Mertayumueckasi cBsizb. BomopojHasi cBsI3b.
MexMoneKyIsipHble B3auMOIeUCTBUS. EMHAas Mpupo/ia XUMUYECKUX CBSI3EH.

XuMHuYecKHe peakunu

Xumuueckue peakuyuu u 3aKonomepHocmu ux npomexanusn. Knaccupukanuss XUMHUYECKHX
peakuuii B HEOPraHMYECKOM U OpraHMYeCKOd XHMMHMH. 3aKOHOMEPHOCTH IIPOTEKaHUs
XUMHYeCcKHX peakuuid. Terobie 3 dextsr peakuuii. Tepmoxumudeckune ypaBHeHUs. CKOpOCTh
peakiuM, €€ 3aBUCHUMOCTh OT Pa3IMUHbIX (akTopoB. OOpaTUMOCTh peakiuidl. XHUMHUYECKOE
paBHOBecue. KoHcranTa paBHOBecHs. CMEIIEHHME PaBHOBECHS IO JEHCTBHUEM pPa3IMUYHBIX
daxTopos. [Ipunmun Jle Hlatense.

Xumuueckue peakuyuu 6 600HBIX pacmeopax. DIEKTPOIUTHYECKasl auccouuanus. Peaknuum
HOHHOTO oOOMeHa. ['MIponn3 OpraHWYeCKUX W HEOPTaHMYECKUX COCIUHCHHH. 3HaueHue
THJIpoNnM3a B OuooOrMYecKHX OOMEeHHbIX mponeccax. IlpumeHeHume rujaposiusa B
IIPOMBIIIIEHHOCTH (OMBLIEHUH KUPOB, IIOJYyYEHUE TUAPOJIU3HOIO CIIUPTA).
Okucnumensvno-¢occmanogumensvhule peakyuu. Koppo3us METaioB U €€ BUAbI (XUMUYECKast
U 2nekTpoxumuyeckas). CriocoObl 3alUThl OT KOPPO3UH. DIEKTPOIU3 PaCTBOPOB M PacIlIaBOB.
[TpakTHUecKkoe NPUMEHEHHUE IIEKTPOIIN3A.

IIpakTHyeckas padora Nel — CkopocTh XMMHUECKOHN peaklIMi. XUMHUYECKOE PABHOBECHE.
IIpakTHyeckas padora Ne2 — Penenue skcriepuMeHTaIbHBIX 3a4a4 110 Teme «[ uapoaus»

Bewmecrsa 1 ux coiicTsa
Knaccudukanuss HeopraHudyeckux U OpraHudeckux coeauHeHuil. Oxcunapl. Kucnotsl.
OcHoBanust. Comu.  XUMHMYECKHE  CBOWCTBA  OCHOBHBIX  KJIACCOB  HEOPraHMYECKHUX
coeauHeHuil. KauecTBeHHbIe peakllMu Ha HeOpraHu4yeckue BelecTBa U MoHbl. Knaccudukanms
OpraHMYecKUX coenuHeHui. CpaBHUTEIbHAs XapaKTEPUCTHKA CBOMCTB OPraHUYECKUX U
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN M aM(OTEPHBIX COeIMHEHHN. [ eHeTndyecKas CBsA3b MEXIY
KJIacCaMH OPraHUYeCKUX U HEOPTaHUYECKUX COETMHEHUH.
IpakTnueckass padora Ne3 — CpaBHEHHE CBONCTB OpPraHUYECKHX W HEOPraHUYECKUX
COCIMHEHUM.
XapakTepHble XHMUYECKHME CBOWCTBA METANIOB, HEMETA/NIOB M OCHOBHBIX KJIaccOB
HEOPraHUYECKUX COEAUHEHUN.
HJenounvie memannpr. O0mas XapakTepUCTHKA MNOArpynnbl. PuU3nNUeckne U XUMHUECKUE
CBOICTBAa JMTHA, HATpUs U Kanus. VX mosyuyeHue M NpUMEHEHHE, HaXOXKIEHUE B IPHUPOJE.
Oxcuapl M mepokcuapl Hartpuss M Kanusa. Epxxue mienoun, MX CBOMCTBa, IOJIy4YEHHE U
npuMmeHeHre. Cou MIeTOYHBIX METAJIJIOB.



HJenouno-3emensvnvie memannwi. O0UIAss XapakTePUCTUKA NOATPYINIbl. (DU3MUECKUe U
XUMHYECKHE CBOMCTBA MarHusl M KajiblMsl, UX IOJy4YE€HUE M NPUMEHEHUE, HAaXOXKICHHE B
npupone. Cosn KaabUus U MarHusi, UX 3Ha4YCHHUE B IPUPOJEC U )KU3HHU YEIOBEKa.

Anromunuil, ero GU3NUECKUE 1 XUMHUUECKUE CBOUCTBA, MOJIyY€HUE U IPUMEHEHHE, HaX0XKICHHUE
B IpHUpoJe. ATIOMOCHIMKATBL. AMPOTEPHOCTh OKCHAA U THApoKcuaa amomMuHua. Conun
ATFOMUHUSL.

ITepexoonvie snemenmut (cepedpo, Me/ib, IUHK, XPOM, PTYTh, MapraHell, jKelie30), 0COOCHHOCTH
CTPOEHUS aTOMOB, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA, MOJTy4YeHUE U puMeHeHne. OKCUIpl U
TUIPOKCHU/IBI 3TUX METAJUIOB, 3aBUCUMOCTb UX CBOWCTB OT CTEIICHU OKUCIIEHUSI 3JIEMEHTA.
Obwue cnocoovl nonyuenus memannog.llonstue o merawnypruu. CruiaBbl (Y4epHble U
1BeTHbIE). [IpoU3BOJCTBO UyTryHa U CTaH.

Booopoo. ITonoxenne Bomopona B Ilepuoguueckoin cucteme. CoenuHEHUs BOAOpoAa C
MeTajljIaMu U HeMeTaiamu. Bona. Y)KecTkocTh BOZIbI M CIIOCOOBI €€ YCTPaHEHUS.

T'anozenwpr. O0mas xapakTepUCTUKA MOATIPYIIBI TAJIOI€HOB. ['aloreHOBOIOPOAHBIE KUCIOTHI U
UX COJIA — FaJIOTEHU]IBL.

Kucnopoo. ®usnuecke U XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE W NPUMEHEHHE, HAXOXKICHHUE B
npupoze. Amnorponusa. OKCUIbl U NEPOKCUIBL.

Cepa. Annotpornusi cepbl. ®PuU3NYeCKUe M XUMHUYECKHE CBOMCTBA Cepbl, €€ IOJydyeHUe Hu
npuMeHeHue, HaxoxzaeHue B mpuponae. Cynbhunbl. Oxcupn cepel (IV), ero dusnueckue u
XMMHUYECKHE CBOWCTBa, noiyuyeHue u npumenenue. Oxcun cepwl (VI), ero ¢usuueckue u
XUMHUYECKHE CBOMCTBa, NoJydyeHUue U npuMeHeHue. CepHucras kuciora u cynbpursl. CepHas
KHCJIOTa, CBOWCTBA pa30aBIEHHON M KOHIICHTPUPOBAHHOUW cepHOM KUCIOT. CepHasi KUCI0Ta KaK
OKHCIIUTENb. CyabdaTbl. KauecTBeHHbIE peakluu Ha CylIbQU-, Cyab(pUT- U CyIb(aT-HOHBI.
A3zom. Ou3znueckue M XUMHYECKHE CBOMCTBA, MOJIYYEHHUE U INPUMEHEHHE, HAXOXICHUE B
npupone. Hutpunmel. AmMmuak, ero Qu3nuecKue M XHMHYECKHE CBOWCTBA, MOJNyYCHHE U
npumeHeHrne. AmMuadnas Boja. OOpazoBaHue noHa aMMoHUsA. CoJM aMMOHMS, MX CBOWCTBA,
nojaydyeHue M npumenenue. KauectBenHas peakius Ha noH ammonus. Oxcup azora (II), ero
¢u3nueckue W XUMHYECKHE CBOWCTBa, moiydeHue u npumenenue. Oxcua azora (IV), ero
¢uznyeckue 1 XuMHUYECKHE CBOMCTBA, NoayyeHue u npumeHenue. Oxeup azora (I11) u azotucras
KHCIIOTa, okcua azota (V) u azoTHas kuciaota. CBOMCTBA a30THOM KHCIIOTHI, €€ TOJYy4YCHHE U
npumeHeHue. Hurpatsel, ux ¢pusndeckrue 1 XUMUUYECKHE CBOICTBA, IPUMEHEHHUE.

IIpakTHyeckas padora Ne4 — Pemenue sKCIEpUMEHTalIbHBIX 3aJad [0 HEOPraHUYECKOMN
xumun. [IpakTnyeckas padora NeS — [lonyueHue ra3oB U U3y4eHHE UX CBOWCTB.
IIpakTnyeckass padora Ne6 —['eHeTnueckas CBs3b MEXIAY KiIacCaMH OPraHUYECKUX |
HEOPraHUYECKUX BEILECTB.

3. TemaTuyeckoe IJIIAHUPOBAHUE

Ne Hassanue pasaena KoimmuecTBo
n/n 4acoB
1. Brenenue 1 yac
2. Teopust CTpoeHUs OPraHUYECKUX COCTUHEHUM
8 yacoB

3. YTI1eBOI0pOIBI 16 gacoB
4. Kucnoponcoaepxaiue opraHuueckue COCAMHEHUS M UX

MPUPOJAHBIE HICTOUHUKH 19 yacoB
S. A3oTcoiepkalue OpPraHUYeCKHUEe COCAUHEHUsT H  UX

HAXO0XJICHHE B )KMBOW MPHUPOJIE 9 yacoB
6. buonornueckn akTHBHBIE OPTaHUYECKUE COCTMHECHHUS




8 "Jacos

7. HckyccTBEHHBIE M1 CHHTETUYECKHE TTOJIMMEPHI
7 4acoB
8. IToBTOpeHne MaTepuaia 1o Kypcy OpraHu4eCKoi XUMHUH 2 yaca
Hroro 70 yacos
1. Crtpoenue atoma u nepuonndeckuii 3akoH J{.M.MenneneeBa | 6 yacoB
2. CrpoeHue BemecTBa. XMMU4ECKast CBSI3b. 26 yacoB
3. XUMUYECKHe peakliuu 17 qacoB
4, BemecTBa 1 UX cBOMCTBaA 19 gacoB
Hroro 68 yacos




