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PAEOUAS [TPOIPAMMA YUEBHOW JAVCHUIIMHBI

EH.®.04.1 OBLIASA XUMUSA

[Iudp v HanpaseHe NMOATOTOBKH: 540100 EctecTReHHOHayuHOe 00pa3oBaH¥e
IMpodue noaroToeku: 540101 Xnmus

Keamdukauys (CTerneHb): HakasaBp ecTeCTBEHHOHAYYHOTO obpa3zoBaHus (XUMUs)



1. e 1 3aa4d AUCHHUIUIHHBIL:

Ile/b: TO/TyueHHe CTY/IeHTaMH OCHOB TEOPETHHYeCKHX 3HaHWH 110 K/IIOUEBBIM pasfiesiaM

ob1ueit xumMuM U pUoOpeTeHre HaBLIKOB BbIMO/IHEHHUS aBopaTopHBIX paboT, HEOHXOAUMBIX
15t OCYILIeCTB/IeHHs IPOeCCHOHATLHOM /IeATe/IbHOCTH.

3apaum:

[10Ka3aTh MeCTO 00ILeli XUMMM B CHCTEMe eCTeCTBEHHbIX HayK,

1aTh MpejcTaBaeHye 06 OCHOBHbIX pasienax obLieli XMMUHU, CBOMCTBAX 3/1EMEHTOB M UX
coeiMHeHUI Ha OCHOBe [lepHo/jMUecKoro 3aKoHa .M. MeHziesieeBa C MCTI0/Tb30BaHUEM
COBpEMEHHbIX /IOCTIDKEHHI B obacTH  CTPOEHWsl BelleCcTBa, TepMOAWHAMHUKH,
KHMHUECKOH KMHETHKH, XUMHAH KOMIUIEKCHBIX COe/IMHEHNH, TeOPHH pacTBOPOB,

[|aTh NPe/ICTaB/eHHe O COBPEMEHHOM COCTOSHWM M IyTHAX pasBUTHA oblel XMMuM, O ee
POJIU B U3yUeHHUH CBOMCTB 3/IEMEHTOB M MX COeIUHEeHUH.

2. TpeGoBaHus K yPOBHIO 0CBOEHUSI COAePKAHUSA JAUCIUTTAHDL.

2.1. ITpuobpemenue cmydeHmamu 3HAHUl NO CAedyloujuM KAHUYeebiM 80npocam:
OCHOBHBIE TIOHATUS U 3aKOHBI 001jeH XMMUH,

CTpOeHHe aTOMOB W MOJIeKyJl, OCHOBHBIE KBAHTOBO-MEXaHMUeCcKue TpeACTaBneHust 00
06pa3oBaHMK XMMUYECKUX CBSI3eH,

OCHOBHbIe KJacChl HEOpraHW4eCKHX BeleCTB. HoMmeHK/aTypa HeOpraHMYeCcKuX
coeJuHeHNH,

OCHOBBI XMMUUECKOI TEPMOJUHAMUKU U €e UCII0/Ib30BaHNE B HEeopraHU4YecKoH XMMHH,
OCHOBBI XUMUUECKON KUHETHKH,

pacTBOPbI HE3/IEKTPOJIMTOB 1 3/IeKTPOJIMTOR,

OCHOBBI 3/IeKTPOXHMHUH U e UCI0/1b30BaHKe B HeopraHM4ecKol XHMHH,

OCHOBHbIE METOZIBI U3y4eHHs CTPYKTYPBI M CBOMCTB HeOPraHWIECKHX BEIECTB,
OCHOBHBIE TIOJIOYKeHWs TEXHMKM 0e30macHOCTH mpu pabore ¢  HEOPraHMUeCKUMH
BeIl|eCTBaMH,

2.2. [TpuoBpemetue cmydermamu c1edyouux yMeHUll U HABLIKOB!

HaBBIKM OOpaLLeHrs C TpocTedilieil anmaparypow, CTeK/ISIHHOM M KBapLieBOM MOCY/0H,
MPOCTEHIIMMHU H3MepPUTe TbHbIMU MPHOOpPaMH,

yMeHue coOpaTh yCTAHOBKM /i/Isl IPOBE/IeHH 1abopaTopHBIX paboT 1o o6LIlel XUMKH,
yMeHHe MCII0/b30BaTh yueGHYI0 U BCIOMOraTe/IbHy 0 JIMTepaTypy, a TAKKE JIeKLIMOHHbINA
MaTepuaJl 10 00Iel XUMHH,

yMeHHe OpraHU30BaTh JIeMOHCTPALIMOHHbIH IKCIIePUMEHT,

yMeHHe MPOU3BOAKTE (PH3MKO-XMMHUUECKHE PACUeTRl, HCMO/Ib3Y3 3aKOHbI XUMMHU.

3. O6peM AMCUMIUIMHBI M BU/ADBI yuefHOoI padoThl:

’7 o Bcero CemecCTphl
Buy yueGHO# paboTh e ] —‘

O611jast TPY/I0EMKOCTD AUCIMILIAHBI 180 180
AyAWATOPHBIE 3aHATHSA 108 108
Jlexiyu 72 72
[TpakTuueckue 3auaTus (113)
Cemunaps! (C)
Jla6opatopubie paboTsl (JIP) 36 36
W (vn) ApyTHe BH/bI 8y AWTOPHBIX 3aHATHI
CamocrosTe/bHas pabora 72 72
KypcoBoii rpoexT (pabora) *
PacueTHO-rpadguueckue paboThl
Pedepar




W (unu) Apyrve BU/bI CaMOCTOSITe/IbHOM PabOThI

Bz UTOrOBOTO KOHTPOJIA (3aUeT, IK3aMeH)

9K3aMeH
4. Copep)xanue AUCLHUTITHHBI
4.1. Pazodennt yueOHOU OUCYUNAUHbDL
]3; Pa3jen JUCLUIIUHBI J 13 (C) JIP
1 OCHOBHBIE TIOHSITUSE M TeOpeTWuecKwe IpejCTaB/IeHnd B 4 4
XUMUH.
2 BeuecTBa B M€a/bHOM ra30BOM COCTOSHHH. 2 4
Knaccuukaiss M HOMEHK/JIATypa — HeOpraHMYecKHx
3 BeIeCTB. 4
4 | CrpoeHue Bell|eCTBa: CTPOeHHe aTOMOB. 8
[lepriofyiuecKuii  3aKOH  KaK  OCHOBA XUMHUECKOH
5 | cucrematuky. [leprogrueckas CUCTEMA I..MeHpesneeea. 6
CBOICTBA 3JIEMEHTOB.
CrpoeHue BelllecTBa: MOJIEKYJIbI, BellleCTBa B
KOH/JJ€HCUPOBaHHOM COCTOSIHUH. HeBaneHTHbIE
6 B3aMMO/EMCTBUSA. 3aBHCHMOCTb  CBOWCTB  BellecTs OT 8
XUMMUECKOro CTpoeHusi.  PHU3MKO-XMMHUECKHE METO/bI
FICCeIOBaHUs CTPOEHHS W PEaKUHOHHOH CrioCcoOHOCTH
coeJUHEeHHH.
7 J71eMEHTbl XUMHUECKOW TepMOAMHAMUKU. XHMHUecKoe 8 4
paBHOBECHE.
[pejicTaBieHusl O KUHETHKe M MeXaHM3MaX XWMHUECKHX
8 | peakiwii. TepMorHaMHuecKas U KUHeTU4YecKast 4 4
yCTOWUMBOCTb CO@IMHEHNH.
9 | PactBopbl. CBOKCTBA PAaCTBOPOB. 12 8
10 OKUC/IATETEHO-BOCCTAHOBUTE/IbHBIE PeaKkLi. JJIeKTPO/IU3. 8 3
XpMUUeCKHe UCTOYHHUKHU ToKa. Koppo3us MeTa/llIoB.
11 | KommiekKcHble COeJMHEeHHUs . 8 4
Beero 3a 1 cemecTp: 72 36

4.2. Codepaicanue pazoe106 OUCYUNIUHbL

4.2.1. OcHO8Hble NOHSMUS U meopemuyeckue npeocmasaeHus 6 Xumuu. O6bexT
u3yuenust xumuu. OCHOBHbIE TOHATHA XMMHH: aTOMBL MOJIEeKY/Ibl, XMMUUECKHe 3/1eMEeHTEL,
MPOCThie ¥ C/IOXKHBIE BELeCTBa, MOJIb, OTHOCHTE/IbHbIE aTOMHA U MOJIeKYJ/IipHasi Macchl,
ATOMHasl eJWHMIla MacChl, MOJISIpHas Maccd, SKBUBA/IEHT. 3aKOHBI CTEXHOMETpHH. 3aKOH
[IOCTOAHCTBa COCTaBa. 3aKoH TMOCTOSTHCTBA CBOMCTB. 3aKOH 3KBHWBA/IEHTHBIX OTHOLUEHHI\:I. 3aKkoH
MPOCTBIX KPATHBIX OTHOLUEHHH. 3aKOHBI COXPAHEHMs MATEPHUH, MACCRL, sHeprum u 3apsja. Tunbl
XMMHUECKUAX PeaKIIUH.

4.2.2. Bewjecmea 8 udeaibHOM 203060M COCMOAHUU. [TonsiTve Mjlea/IbHOro rasa. 3akoH
06BEMHBIX OTHOLIEHHH. 3akoH ABOTajpo. Yncio ABoraapo. MossipHbiiA 00bem. 3akoH Boiis-
MapuotTa. 3akoH I'eli-Jlroccaxa. 3aKoH Ilapnsi. YpaBHeHHe 00beAMHEHHOr0 rasoBoro 3aK0Ha.
3akon [laibToHa. [lapuuaibHoe Aas/ieHye rasa. YpaBHeHHE COCTOAHMA ujeanpHOro0 rasa -
ypasHeHue MeHjeneesa-Kuareiipora.

4.2.3. Knaccugukayus u HOMeHKAamypa Heop2aHu4ecKux coeduHeHuil. Knaccupukarpys
C/IOJKHBIX BeLeCTB. bBuHapHble coezuHeHds. [MAPUABL, OKCHABL TepoKcubl, Kapbuzpl,
XaIbKOTeHHUbI, TajoreHuabl. HoMeHK/IaTypa OMHApHbIX coemunenuit. OcHoBanus. OJHO- U
MHOTOKHMC/IOTHBIe ocHoBaHus. [Tlenoun. HomeksaTypa ocHoBaHUH. Kuc/ioTbl 6eCKUCIOPOHbIE U




kucopogcoepkaye. OfHO- U MHOTOOCHOBHbIE KHCIOTDHI. Homenknarypa kucaor. Comu:
cpejiHue, KMC/ble (TMAPOCOIH), OCHOBHBIE (riapokco- 1 okcocosv). HomeHkaTypa coue.

4.2.4. CmpoeHue sewecmea: cmpoeHue amomoe. PasBuTHe Npe/CTaB/IeHUA O CTPOEHUU
atoma. ATomucTHuecKas Teopus [aabToHa. OTKPBITHE KaTOAHBIX nayuerd. OnbiTel TOMCOHA U
MwikeHa. OTKpbITHe PeHTreHa. SiBeHne pajroakTHBHOCTH. OrbiThl Pesepdopaa. OTKpbITHE
Mo3u. Mozenu crpoeHus aroma. Mogerb Pesepdop/a, ee HeLOCTaTKH. Mogens bopa, ee
[OCTOMHCTBA U HEJOCTATKH. ATOMHBIE CITeKTpbl. KBaHTOBbIM Xapakrep W3/1yuyeHUs U
roryiomienuss SHepruu. KoprycKy/IspHO-BOJIHOBAsA nBoiicTeHHoCTb. CooTHoLteHue Jlyn 7e
Bpoiisist. TIpuHIMIT Heorpeje/leHHOCTH TeiisenGepra. BomHoBasd (QyHKUWs. YpaBHEHHeE
Illpeguurepa. [ToHATHE O KBaHTOBBIX HMC/IAX. PaguanbHast W OpOWTa/bHAss COCTaB/IAIOLME
BOJMIHOBOM (yHKUmY; s, P, d, f-opburamu. DHepretuuecKue ypOBHH. TTopsf0K 3aro/IHeHws!
5/IeKTPOHAMH ATOMHBIX —OpOuTaeid. [IpUHLMI Haumenbiieit sHepruu. [Tpuniun [laymm.
Ilpawno XyHpa. [lpaBuma KiedKoBCKOrO. Boopoono00 bl aToM. JHepreThyecKue
JMarpaMMbl MHOT03/IEKTPOHHBIX aTOMOB. 3apag sgpa atoma. OKpaHWpoBaHWe 3apafia Azpa
snextpoHamu. CTpoeHue aToMHOro sipa. OCHOBHbIE XapaKTepUCTHKH 9/1eMeHTapHbIX YaCcTHL,
BXOJAIMX B COCTaB Ajpa. Maccosoe YHC/IO. Nedexr macchbl. V30TOIIEL n300apbl, U30TOHBIL.
PaM0aKTUBHOCTD. S1iepHbIe peakiivH. EcTecTBeHHas paJj0aKTUBHOCTh. [1eproj mosypacraza.
McKycCcTBeHHast PajiMOaKTUBHOCTD. Jlenenvie siiep aTtomoB. Ilpumenenve Pa/IMOaKTHBHBIX
usorornos. TepmosiziepHble peakiyn. CHHTe3 HOBbIX 3/IEMEHTOB.

4.2.5. ITepuoduueckull 30KOH KAK OCHO8a xumuueckoli cucmemamuxu. ITepuodueckas
cucmema JI.M. Mendeneeea. CTpyKTypa TIePUOJMYECKON CHCTeMBl. OJTambl DasBATHA
Ieprojpueckoro 3akoHa. ['pymmoBas W THIOBAs anasiorusi. ['pynnbl WA TIOATPYMIIBL
DneKTpoHHAs AHA/IOIUA. KaiiHocummeTpus, [TepexosHeie MeTauibl. KOHTPaKLMOHHAA aHaJs1orusi.
BropuuHasi ¥ BHYTPEHHsSA I1€PUOANUTHOCTD. ['OpU30HTA/IbHASA M JIMaroHa/bHasd aHAIOrHs.
OHeprysi MOHU3ALMK aTOMOB. DHEprys CPOACTBA aTOMa K 3/1EKTPOHY. D/IeKTPOOTPHULIaTe/IbHOCTE
atoma. ATOMHBIE ¥ MOHHBIe paanyCbl. OpOHTa/bHbIe PagHy Chl.

4.2.6. CmpoeHue eeujecmed: MONEKyAbl, eewecmed 6 KOHOEHCUPOBAHHOM COCMOAHUU.
HesaieHmHble g3aumodelicmaus. 3asUcUMOCb CGOUCME 6eWecme om XUMUHECKo2o CMpPOEHUSL.
DPUBUKO-XUMUUECKUe Memodbl UCCAe008aHUs  CMpoeHus U peakyuoHHoll  cnocobHocmu
coeQuHeHull. DHepreTHuecKue ¥ reoMeTpUYecKHe rMapaMerphbl XAMWUECKOW CBfA3M. OJHeprus
CBSI3U. DHEprusi CBA3U B Psiax OJHOTUIHbIX coeAMHeHUM. [I/IMHA CBA3M, yI/Ibl MEXKAY CBA3SIMU.
KoBaJleHTHAsl CBA3b. TeopHs BaleHTHBIX CBsiseil. OCHOBHbIE IOJIOXKEHHMA METO/A BaJIeHTHbIX
ceaseli (MBC). HacpiiaeMocThb KOBa/IEHTHOW CBsi3d. BaneHTHOCTb. JIOHOPHO-AKI{eITOPHBIH
MexaHu3M obpa3zoBanus cBsizu. HarpaBneHHOCTb KOBaJIGHTHOWM CBSI3H, O-, TT- ¥ O-CBsA3H. Mojeb
rUGpUM3aLY aTOMHBIX opGuTaseif. OCHOBHbIE THIIbI ruGpuzmsatyn (sp, sp?, sp’, sp’d, sp’d,
sp’d’), MPOCTpPaHCTBEHHas KOHQUIypalusa MOJIEKy1 M HOHOB. BiusiHie HecBS3bIBAOLIeH
3/IeKTPOHHOM Tapbl L|EHTPAJLHOr0 aTomMa Ha  CTPOEHHE Mosiekysn. KpaTHOCTh — CBSI3H.
JlenokanusoBaHHas T-CBsi3b. [10/1APHOCTE U [0/1SIpU3yeMOoCThb CBsi3u. unomu. JiMHa JAUross.
DJIeKTPUUeCKUil MOMeHT aurosss. OCHOBHbIE ITO/I0KEHHA MeTO/ja MOJIeKYJISIPHBIX opOuTaneH
(MO JIKAO). Monexy/spHbIe opOuTA/IH: CBS3bIBAIOLIME, PaspbIX/IIOLUINE 1 HeCBsI3bIBAIOILIHE.
DHepreTUUeCKHe JUAarpamMMbl /JIByXaTOMHBIX [OMOA/EPHBIX MO/IeKy/s1 1-To ¥ 2-T0 TIePUO/0B.
DHeprus, J/IMHA ¥ NOPSJO0K CBA3K [BYXaTOMHbIX FOMOAAEPHBIX MOJIEKY W UOHOB 3/IEMEHTOB 2-
ro rnepuoja. [JByxaToMHble reTeposi/iepHbie MOJIEKY/IbL. VoHHas cBA3b. HeHamnpaB/ieHHOCTb H
HEHACHI[AeMOCTh HMOHHOHM cBA3W. CTPYKTypa HOHHBIX coepuHeHud. MeTa/uidueckas CBs3b.
[lpescTaBneHe O 30HHOW TEOPHH. MeTa/ibl, TOJYTIPOBOAHMKH, W30/ATOpLI. BogopoaHas
CBsi3b. [IPOUHOCTH BOJOPOAHOM CBsi3H. M@XMO/EKyIAPHOE B3aumozercTere. OpreHTalvOHHOoe
(AHTIONb-AUIIONBHOE), MHAYKLIMOHHOE, JUCTIEPCAOHHOE B3auMojielicTBHe. 3aBUCUMOCTD CBOMCTB
BeIeCTB OT XMMUUECKOTO CTPOCHHS.

4.2.7. DnemeHmbl XUMUUYeCKoll mepmMoOUHAMUKU. Xumu4eckoe pagHOBecue. OcHoBHbIE
oHsTUS. CMCTeMa, THMIbl CHCTeM: OTKpbITas,  3aKpbITas, W30/1MPOBAHHAd, rOMOreHHas,
rereporenHas. COCTOsHHMe CHCTeMbl. TepMOAMHAMUUECKHE rapameTphbl. TepMoAHHAMUYECKHMA
rporecc. YpaBHeHHE COCTOSHH. CaMOIpOH3BO/IbHbIE ¥ HECaMOIPOM3BO/IbHBIE TPOLECCCDL.



Omnpejie/leHie TPOLIECCOB B 3aBHCHMOCTH OT  yC/IOBHH: H30TePMUUECKHE, n3obapHble,
W30XOpHBIe, aauabartHble. 3aKOH COXpaHeHWsl 3Hepruu. BHYTpeHHss SHeprust CUCTEMBI W €€
M3MeHeHHe TIPH XUMUUeckux u (asoBbix npespaienusx. ©opmbl o6MeHa SHEPryuer CUCTeMbI C
okpykatomeii cpezoil. Terutora ¥ pabora. [lepBblif 3aKOH TepMOJAWHAMUKH. CranpapTHOe
coctosiHue. CraHapTHble SHTaIbuK o0pasoBaHusA. Tepmoxumus. OK30TepMHUeCKHe U
JHOTEPMUUECKIE XMMUYeCKHe peakluu. 3aKoH ['ecca. [Ipumenenve 3aKkoHa ['ecca K pacuery
TerioBbIX S((EKTOB XuMuueckux peakuuit. CrefcTBus, BbiTeKaiowe W3 3akoHa [ecca.
Ontporms. CeobozHas dHeprus ['mb6ca. HarpaBieHue XMUMUUECKMX IIPOLIECCOB. CocrosHue
JIMHAMHUYECKOT0 XUMHUUYECKOro paBHOBeCHs. KOHCTaHTa XMMHYeCKOT0 paBHOBECH. PuU3rUeCKUH
CMBIC/T KOHCTaHTBI XMMHMUECKOTO paBHOBecHs. B3anmocssisb koHcTaHT paBHoBecHs Ky, Ko, Kx.
@aKTOpbI, BAMSIOLIME HA KOHCTAHTY XUMMYECKOro pasHoBecws. [Ipunuun Jle Illarense.
['eTeporeHHble  paBHOBeCHs.  Pa3oBble  PaBHOBECH. OcHoBHble  noHATHS.  Pasa,
KOH/IeHCUPOBaHHble ()asbl, KOMIIOHEHTHI CHCTEMbl, OMOTEHHbIe W TeTepOreHHble CHCTEMBbL.
O/JHOKOMITOHEHTHBIE TeTepOreHHbIe CHCTeMBI. [lrarpaMma COCTOSIHUS BOADL.

4.2.8. IlpedcmaeneHus O KUHEMUKe U  MEXAHU3MAaX — XUMUYECKUX peakyul.
TepMOQUHAMUUECKAs U KUHemU4ecKas ycmoluueocmb coeduHeHutl. OCHOBHBI® IOHATHSA:
XUMHAUecKas KHUHeTHKa, (opmajbHasg KWHETWKd, TOMOreHHas M reTeporeHHasd XUMHYeCKHe
PEeaKLH, TIPOCTHIE M CJIOKHBIE XHMUUYECKHe PeakLjud, 00paTimbie 1 HeoOpaThMBIe XMMUYECKHE
peakiy. CKOPOCTb XMMHMUECKOU PeaKLIMH. VictuHHAs ¥ cpeaHsis CKOpocTd. OCHOBHOM 3aKOH
XUMHUECKOl KUHETHKH — 3aKOH JlefcTByoIMX Macc. KoHcTaHTa CKOPOCTH. 110pAJKK peakinu
0 pearupyroliiM BeljecTBaMm, OOIM IOPAAOK PeaKLHH. Mosneky/isspHOCTb. PaKTOpbI,
BIMSION[AE HAa CKOPOCTb XHMHYECKOW peaklMd. 3aBMCHMMOCTb CKOPOCTH peakiuu OT
temnepatypsl. IIpasuio Bant-T'odda. TemneparypHbii K03 uLiMeHT. YpaBHeHUe AppeHuyca.
OHeprusl akTUBALMK (flefiCTBUTebHAA ¥ KaXKyLLasics). [1peJ3KCIOHEeHIMAIbHBIA MHOXHTE/Ib.
OHepreTuueckas AuarpamMma. flp/eHde Karaausa. KaraamsaTopbl. ['OMOTreHHBIM, reTeporeHHbIN
M MUKpOTeTeporeHHbid ((epMeHTaTUBHbIN) KaTa/lus. M30MpaTe/bHOCTL  KaTanu3aropa.
Katajytuueckue spl. MeXaHW3M [edCTBMsA Karaayd3aropa B XMMHYECKMX [pOLeccax.
KaTta/MTUueckde TIPOLIeCChl B TPOMBIIUIEHHOCTH. Posmb  KaTammsa B - OCYLIECTB/ICHHU
XHMHUYECKUX, HepTeXHMHUEeCKUX U OMOXUMHUECKHMX TIPOLIeCCOB.

4.2.9. Pacmeopbl. Ceolicmea pacmeopos.. KpaTkas XapakTepucTHKa /UCTIEPCHBIX
cucreM. [lOHATMA: AMCIEPCHBIM, AMCIEPCHOCTb, AMUCIEpCHas CUCTeMA. Knaccudukarms
JJUCTIEPCHBIX CUCTEM T10 XapaKTepy arperarHoro COCTOSHH, 10 CTereH! AUCTIepCHOCTH YacTHIl.
B3BecH, KOJUIOW/HbIe DPAacTBOPbI, MCTHHHbIE PAcTBOPblL PacTBOpUMOCTD. HachlllleHHbIe |
riepechiiieHHbIe pacTBopbl. Croco0b! BhIPaXKeHHs COCTaBa pacTBopa. KoHieHTpawys: MoapHas,
MOJISUIbHAs,, HOpMasbHasi. [lo/isi pacTBOPEHHOrO BellecTBa: MaccoBas, MOJbHad, obbemHas.
Ousnueckass W (DU3MKO-XMMHUECKas TeOpMH pacTBOpoB. TepmojuHamuKa —Mpolecca
pacTBOpPeHUs BelecTB. PacTBOPUMOCTb TBEP/BIX H ra3000pa3HbIX BeleCTB B JKHUJKOCTAX.
3aBMCMMOCTb PACTBOPUMOCTH Ta3a OT TeMriepaTypbl W JaBjeHHs. 3aKOH lenpu. BnusHne
TemrepaTypbl Ha PaCTBOPMMOCTb XKHAKOCTeH U TBep/bIX BEIeCTB. PacTBOpbI HEIMEKTPOJIUTOB.
WaeaibHble pacTBOPbl. KOJ/UIMraTHBHBIE CBOMCTBA Pa30aB/eHHEIX PACTBOPOB HE/IEKTPO/UTOB.
T[ToHM)KeHHe /jaB/IeHHs HaChII[eHHOr 0 11apa PacTBOPUTE/s B MPUCYTCTBUM B HEM paCTBOPEHHOTO
HesleTyyJero BeiiecTsa. 3akoH Paysist. [ToHiKeHHe TemrepaTypbl KpUCTA/LTH3ALHHA (3amep3aHus)
PaCTBOPHTEJISL U3 PAaCTBOPOB HeJeTyuux BelecTB. KpHOCKONMUecKas noCrosHHas. [ToBbilIeHHE
TeMIepaTypbl KHWIeHHs pacTBOPOB HEJETYUMX BeIeCTB [0 CPaBHEHMIO C  HHUCTBIM
pacTBOpuTesieM. DOY/HOCKOTMUecKas —MOCTosiHHAA.  Ocmoc. OcMoTHUecKoe JaBJIeHHe.
Ypaeuenve Baut-Topda. Pose ocMoca B 610/I0rHYecKHX chcTemax. FI30TOHMYeCKHe PACTBODBI.
PacTBOpbl 371€KTPO/MTOB. VOHM3auMs M AuUCCOLMALisl  BeleCTB B PacTBOPE. Teopus
9/IeKTPOIUTHYECKOM Juccolpa Appenuyca. CrereHb M KOHCTaHTA HMOHHM3AlMH. 3akoH
pas6apienust (pasefiennsa) Ocrpanbja. BrmsHMe TemrepaTypsl, pa3basyieHysi pacTBOpa Ha
CTereHp MOHW3aLMK. OTK/IOHEHWS CBOWCTB DacTBOPOB 3JIEKTPOJTMTOB OT ypaBHeHHs BaHT-
Tobda u 3akona Paysst. M3oToHuueckud Ko3(duipeHT (ko3 duupent Baut-T'odda), ero
dusyueckuit cMbic. CHIbHBIE 3JIEKTPOJMTEL  AKTHBHOCTD. Ko duieHTsl akTUBHOCTH.



WonHass cwia pactBopa. VloHHOe rmipou3BejieHHe BO/BI. Bogopoaueiii 1okasarens (pH).
KHC/IOTHO-0CHOBHbIe WHAMKaTophl. Pacuersl pH. TTonsTie o OydepHbIX pacTBOpax. BydepHas
eMKOCThb. 3HaueHue OydepHbIX cUCTeM B MOAJAEPKAHHM KWC/I0THO-OCHOBHOrO paBHOBECHS
OpraHusMoB. ['eTeporeHHOe paBHOBECHe «OCaJ0K-pacTsop». lIpousBe/ieHHe pacTBOPUMOCTH
(ITP). Peakupy He#Tpanu3aluy U ruiposmsa. CrereHb ruipo/ivsa. IIprMepbl THAPOIU3a COMeH.
BiusiHMe TeMrepaTypbl, KOHI[eHTpaluu W pH pacTBOpPOB Ha TIpoLecC TIHApO/M3a coJien.
CoBpeMeHHble Mpe/CTABIeHHss O KUCI0TaX M OCHOBaHMsAX. [IpoTo/mTHueckue paBHOBECHS B
BO/IHBIX ¥ HEBO/JHBIX PACTBOPAX.

4.2.10.  OKUCAUMeAbHO-860CCMAHOBUMeAbHbIe  peakyuu. Inekmpoaus.  XumuuecKue
ucmouHuku moka. Kopposus Mmemannos. OcnoBHble TMOHATHA. CTerneHb OKUC/IeHWS.
BLludc/leHde  CTereHd  OKUCIeHUs — 3/IeMEHTOB B CoeAuHeHusX.  OKWC/IMTe/IbHO-
BOCCTAHOBUTE/IbHBIE  peakiuud.  OKUCIMTed U BOCCTAHOBHUTE/IH. OxucdTebHO-
BOCCTaHOBHTE/IbHASA JBOMCTBEHHOCTD. [Iporjecchl OKMCIeHUS U BOCCTAHOB/ICHHA. CocrasneHue
ypaBHEHH OKHC/IUTe/TbHO-BOCCTAHOBUTE/TbHBIX peakiui. MeToj 3/IEKTPOHHOrO banaHca.
Metog  nonypeakuuid. Knaccuukaupys — OKUCIUTENTbHO-BOCCTAaHOBHUTE/IbHBIX peaxLyu:
MEKMOJIEKY/ISIPHOTO  OKHMC/IeHHS-BOCCTAHOB/IEHUS], ~ BHYTPUMOJIEKYJIAPHOTO  OKHC/IEHMA-
BOCCTQHOBJ/IEHUsI,  JUCIIPOIIOPLIMOHUPOBAHUSA (CaMOOKHUC/IeHHSI-CAaMOBOCCTAHOB/IEHUST) M
PerporiopL¥OHUPOBAHHUS (KOHIPOTIOPLIMOHUPOBAHMs). Posib  cpefibl B OKMC/IUTE/IbHO-
BOCCTAHOBUTE/ILHBIX PeAaKLUsAX. BO3HMKHOBeHHE CKauka TMOTeHLMana Ha rpaHuLe 3/1eKTPOoA-
pactBop. CraHZapTHbIE 3JIeKTPOAHbIE [TOTEHIHA/IBL. YpaBHeHue HepHCTa I 371€KTPOAHOTO
paBHOBecHs. OnekTpozsl 1 pona. Psij HANPSUKeHUH MeTa/uIoB. BoJOpO/IHbINM KUC/IOPOJHBIM
onekTpojbl. CTaHAApTHbIA  BOAOPOAHBIA  3/1eKTPOJ.  OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE
roteHUManbl. HarpaBleHHOCTb  OKWC/INTe/1bHO-BOCCTAHOBUTE/IbHBIX peakuuid. DeKTPOJu3.
3aKoHbl Papajiesi. DJIEKTPOJIM3 B PaCIllaBax M BOJAHBIX PaCTBOPAX 3JIEKTPOIATOB. XuMHUueckue
MICTOYHMKYM TOKa. I'a/bBaHMUECKMe 3/IeMeHThl. AKKyMmyssTopbl. Kopposws. Xummueckas u
3/IeKTPOXHUMHUUECKast KOPPO3Hsi. MeTo/b! 3allUThl META/ITIOB OT KOPPO3WH.

4.2.11. KomnaekcHble coeduHeHus. OmnpejeneHue  KOMITIEKCHBIX COeUHEeHHUH.
BHyTpeHHsis M BHelHas cdepa. KomrutekcoobpasoBaTe/b, JMraHfpl. —Kiaccupukarms
juranioB. HOMEHKIaTypa KOMIUIEKCHBIX —COeJMHeHHH. Knaccudukauysi KOMIUIEKCOB 110
XapaKkTepy JIeKTPHUeCKOro 3apsiia (KaTHOHHbIe, AaHWOHHBIE, HeWTpasbHbIe), IO TpUpoJe
JITaH/[a, TI0 MPUHAZNEXHOCTH K OIpPe/ie/IeHHOMY K/acCy HeOpraHM4eCKHX BEIIeCTB (KMCI0THI,
OCHOBaHMsi, CO/H). V30Mepus KOMIUIEKCHBIX COEJMHEHHH. YCTOWYMBOCTE KOMIUIEKCHBIX
coeuHeHHH. KOHCTaHTBI HeCTOMKOCTH 1 yCTOMUNBOCTH. CTPOEHHE KOMITIEKCHbIX COEZIMHeHUH.
Teopust BIEHTHBIX CBfi3eid. Teopwss KPHUCTA/IMUECKOro MO/, Oxrasjgpuveckue U
TeTpaspuuecKre KOMIIeKChl. OKpacka KOMI/IEKCOB.

5. JITabopaTOpHBIA NPaKTHKYM:

Ne Ne paszena

HaumeHoBaHue J1ab0paTOPHBIX paboT
n/n | AUCLMIVIMHBI

1 4.2.1

XyMuueckass [ocyia. Ilpsmoe orpefjeieHde SKBUBAJIEHTHOH MacChl.
OrnpefieieHde 3KBHBA/JIEHTHOM MacChl MarHhs MeTOJOM BbLITECHEHHA.
Ornpe/ie/ieHrie OTHOCHTE/ILHOM MOJIeKY/IAPHOH MAacChl OKCHAA yI/epoAa
(IV). Onpejie/ieHye OTHOCHTE/ILHOM MOJIeKY/1IIPHOH MacChl KUC/IOPOAA.

2 4.2.2

OCHOBHBbIE [IpHeMbI paboThi ¢ ra3amu. [lo/yueHue XpaHeHue U cobupanye
rasos.

3 4.2.7

Ornpe/ie/ieHyie TerVIOThI HeHTpaIM3aLiii CH/IbHOTO OCHOBAHHUA CHJTBHOM
KUC/I0TOM. TepMuueckoe pas/noxkeHHe X1opy/a aMmonns. CverjeHne
XHMHUUYECKOrO PABHOBECHS! IPY M3MEHEeHHM KOHLIeHTPALIMi pearupy oL
BelIlecTB. BiMsiHHe TeMrepaTyphbl Ha CMellfeHie XMMUUeCKOro paBHOBECHA




4.2.8

BiusiHie TPUPOAbl Pearupyromivx BeljecTB Ha CKOpOCTh XUMUYECKOU
peaKiiy.  3aBMCHMOCTb ~ CKOPOCTH  Peakiih — OT  KOHIeHTPaliH
pearupylolMX  BeIJeCTB.  3aBUCHMOCTb ~ CKOPOCTM — peaKljn  OT
temrieparypbl. CKODOCTL reTeporeHHbIX XUMHIeCKHX peaxLyi.
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SBeHns, Hab/IOfaeMble INPU pacTBopeHMW BelecTs. Ompe/eeHune
pacTBOPUMOCTH ~ CO/IM.  3aBUCHMOCTb  PaCTBOPHMOCTH colen Ot
Temmneparypel. KpucTaanoruaparbl. PacTBOPMMOCTL BO3jyXa B BOJE.
[1puUroToB/eHHe PACTBOPOB U3 TBEP/BIX M JKM/KUX BEILECTB. Pa3baBnenue
pacTBOPOB. DJIEKTPONPOBOAHOCTb PACTBOPOB KMCJIOT, 1je/ioueil U Cose.
Juccoupauus conerr. CpaBHeHHe XUMUUECKOW aKTUBHOCTH CHJIBHBIX Y
cnabblx  3/MeKTPONMTOB. XMMHUECKOe paBHOBecMe B pacTBOpax
3/1eKTPOJIMTOB. VIOHHBIE Peaklid B PacTBOpaxX 3/€KTPOIMTOB. Peakuuu
Hefirpammsaiuu.  AMgorepHocTh. OOpasoBaHue TPyAHOPACTBOPUMBIX
coneii. Onpenenenue pH pacTBopa. Peakuys Cpeibl pacTBOpOB COJIeH TIpU
ruposuse. BvsiHue TemriepaTypbl Ha THAPOIM3 COJIEH.

4.2.10

TepMruecKoe pasiokeHue AuXpomara aMMoHHUsl. CpaBHeHHe XAMUYECKON
aKTHBHOCTH XJIOpa W MOja. B3aumozieiicTBHe PacTBOPOB cosier rkesesa
(1) 1 nogwaa HaTpusi. BaanmoyelcTBre pacTBOpa repMaHraHaTa Kajmus 1
cynbdara okenesa (I1). BoccraHop/ieHWe [€pMAHraHaTa Kamws B
pasnMuHbIX CcpefiaX.OKUCIUTeIbHO-BOCCTaHOBUTE/IbHAS JIBOACTBEHHOCTH
MepoKCH/ia BOJOPOAA. JJIEKTPO/IM3 pacTBopa cynbdara meau. MeaHo-
IIMHKOBBIM Ta/IbBAHUYECKUH 3/IeMEHT.

4.2.11

O6pasoBaHyue W MOHUW3aLMsl KOMILIEKCHbIX coequHeHUH. TIpOUHOCTE U
pa3pylleHHe KOMIUVIeKCHBIX HOHOB.

6.1.

6.2.

6. YueOHO-MeToAMUeCKoe ofecriedeHne JUCLMIUIMHDIL.

PexomeHOyemas aumepamypa:

a) OCHOBHAA Aumepamypa:
Vraii, 5. A. OBIjas U HeopraHiuecKas XUMus : YUeOHHK /i1 By30B / f1. A. Yraii. - U3p. 2-e,
ucnp. - M. : Boicinas mkosia, 2000. - 526 c.
Vrait, S, A. Obuiasi 4 HeopraHMueckas Xumuist : yueGHUK st By30B / 5. A. Yraii. - U3p. 4-e.
- M. : Boiciuas mkoda, 2002. - 526 c.

6) donosHuMenbHAs AUMepamypa:
Axmetos, H. C. Obuiast ¥ HeopraHuueckasi Xumus : yuebHuk aist Bysos / H. C. AXMeToB. -
M3p. 4-e, ucnp. - M. : Boiciuas 1IK0/a, 2001.- 743 c.
AxmeToB, H. C. O01jast ¥ HeopraHuueckast XUuMus : yue6Huk ams By30B / H. C. AXmeToB. -
W3p. 4-e, ucrip. - M. : Beiciias mkoia, 2002. - 743 c.
AxmeTos, H. C. Obimas u HeopraHuuecKas Xumus : yueOHVK /1A By30B / H. C. AXMeToB. -
Y3g. 4-e, ucnp. - M. : Boicuias wkona, 2003. - 743 c.
Kopanepa, C. B. Ofmjas 1 HeopraHuyeckas Xumus. OCHOBHBIE 3aKOHBI ¥ TepMHUHOJIOTHI
KOJIMUECTBEHHBIX COOTHOIIEHMM B XMMUHU : ydeOHOe nocobue / C. B. Kosanepa, B. IL
['nazeies .- ToMck : usgaresbetso TTTIY, 2006. - 54 c.
Tamm, M. E. Heopramuueckas xumus : B 3 1. T. 1. PHU3HUKO-XHMHUECKUE OCHOBLI
HeOPraHUYeCKOH XUMHH : yUeOHHMK 271 CTYA. BBICII. yue6. sasegenuii / M. E. Tamm, HO. /.
Tpetbskos; nof pez. Y0. /L. TpeTpaKoBa. - M. : Yi3x. 1eHTp «Akazemus», 2004. - 240 c.
Xayckpodt, K. CoBpemennbiif Kypc obuwei xumuu. B 2-x 1. T. 1. / K. Xayckpogt, 3.
Kowucrebr; riep. ¢ aurii. - M. : Mup, 2002. -540 c.
Xayckpodt, K. CoBpemeHHBIH Kypc 06ied xumuu. B 2-x 1. T. 2. / K. Xayckpodr, 3.
Koncre6ur; riep. ¢ auriL. - M. : Mup, 2002. -528 c.

Cpedcmea obecneveHus 0C60€HUs OUCYUNAUHbL:




KoHTpoJmpyollas rporpaMma Io ofiieif ¥ HeopraHUyeckoM XHUMHH (371K TPOHHBIH
BapHaHT).

7. MaTepHa/JbHO-TeXHHYeCKoe ofecneyenne AHCHUNIHHBL.

TlpoBefieHre 1abOpaTOPHBIX  paboT  OCyLIeCTBIAELTC B CrielaM3|MPOBAHHOM
naboparopun «BoJibliiasi XMMHYeCcKast naboparopusi».

8. MeToAMUeCKHe PEKOMeH/Ialjuy M0 OPraHu3alii U3y eH s JMCIUTUIMHBI:

8.1. MemoduuecKue pekomeHdayuu npernooasamento:

OGL{YI0 XMMHIO CTY/IeHTBI M3Y4aiOT B TePBOM CEMECTPE. Teopetryeckye 3HaHWs, TTOJTyUeHHbIE
M3 Kypca JeKLMid, 3aKpervisfioTci Ha naboparopHbix 3amsaTusX. Ha n1abopaTOpHbIX 3aHATHAX
BbIpabaTHIBAIOTCSI HABBIKH oGpalieHusi CO CTeK/ISHHOW U KBaplL|eBO# I10CY/[0H, [IPOCTeUIIIMMU
¥i3MepHTe/IbHBIMU MPUOOpaMH, npriobpeTaeTcsi yMeHHe coOMpaTh yCTAaHOBKH /1A TIPOBE/CHIA
naGopaTopHbix pabot Mo obuieit XUMHH. TIpoMeKyTOUHbIe CPe3bl 3HAaHWH MPOBOASATCA TOC/e
WM3yueHusi OCHOBHbIX TeM Kypca. B nepBoM CemecTpe: OCHOBHBIe TOHATHSA W 3aKOHbI XHMHUH,
cTpoeHue aroma, [1epuojuuecKuii 3aKOH ¥ MepHoAMecKas cHcTeMa XMMMUECKUX 3/1eMEeHTOB,
XUMWUECKas CBSI3b, XMMMUeCKas TepPMOJMHAMUKA, XHMHYECKOe paBHOBECHE, XAMUUecKas
KMHETHKd ¥ MeXaHW3Mbl XHMUUECKHWX Peaklivi, paCTBOPbI HEIMEKTPOJIMTOB H 3/IEKTPOJIUTOB,
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE  PeaKLjuy, [a/lbBAHUUEeCKUe 3/IEMEHTBL, aKKyMYJIATOPbI,
37IeKTPOJI3, KOMIUIEKCHBIE — COeIUHEHNs. [IpOMEKYTOUHBIA ~Cpe3 3HAHHMH MPOBOAWTCA
TOCPe/ICTBOM C/Jadd KOJUIOKBUYMOB, BOTPOCBI K KOTOPBIM cooOL[arTCs 3apaHee, MMCbMEHHO
(KOHTpOJTbHBIE PaboTEI) ¥ (/1) TECTUPOBAHHEM. TectupoBaHue TPOBOAUTCS C UCIOIL30BAHNEM
MPAaKTMKyMOB, pa3paboTaHHbIX Ha kacespe HEOPraHWUeCKOW XUMHH, nub0 B KOMIIbIOTEPHOM
Kjlacce C HCIO/L30BAaHMEM CITeLMaIbHOHM [IPOrpaMMBbl. 3azaHus HaxoJATCs Ha camire TI'TIY.
TecTHpoBaHWe CTY/IEHTbI MOTYT OCYL(eCTB/ATH B cB00OOHOM  JIOCTyIle B Kauecrse
CaMOCTOSITe/TLHOM TIOATOTOBKH, Kak 110 OTJe/bHbIM TeMaM, TaK ¢ 10 CEMECTpaM. B TeueHue
pcero Kypca O0OyueHusi CTY/JeHTbl BBIMO/IHAOT MHAMBU/yQ/IbHbIe 3a/IaHUs, BK/IHOUAOLIME
TeopeTUUeCKHe BOIPOCHI M 3a/aUH, paspafoTaHHble IPeroJaBaTe/siMKi M0 BCeM H3yHaeMbIM
TemaMm Kypca. CeMecTp 3aKaHUHUBAeTCS UTOrOBBIM SK3aAMEHOM.

8.2. MemoduuecKue yKa3aHus 0/ CinyO0eHInos:

8.2.1. IlepeueHb NpuMepHbIX KOHMPO/bHbIX 60NpOCoé U 3qdaHull 01 CaAMOCMOSIMeAbHOU

pabombi:

1 cemecTp
1. 3aKOHOMEPHOCTH KOJIMUeCTBeHHOr0 PACIPOCTPaHEHNA 3/IEMEHTOB B 3eMHOM KOpe.
1. KonuuecTBeHHasA HHTePIIpeTalks [eproinuecKor CHCTeMBI.
2. WckyccTBeHHas PaIHOaKTUBHOCTD.
3. Tepmos/jepHbie peakiyu.
4. TlpuMmeHeHUE PAHOAKTUBHBIX HU30TOIIOB.
5. MoJsipHas Y y/ie/ibHasl TerI0eMKOCTH.
6. KaraIuTMuyeckue Mporecchl B MPOMBIIVIEHHOCTH. Posib Karaausa B OCYIIeCTBIEHUH

XUMHUECKHX, HePTEeXMMUUECKUX 1 OMOXUMHYECKHX MPOLIeCCOB.

Posib 0cMoca B OMOIOrHUeCKUX CUCTeMax.

8. Ompefe/eHre MOJeKY/SIPHOM Macchl pacTBOPEHHOTO BelllecTBa I10 TOHWKEHHUIO
[aB/IeHMsl Tlapa pacTBOpUTeNs Hajl PacTBOpoM, IO MTOHIDKEHUIO  TeMIlepaTyphl
KpVICTQ/UIM3aLAK  PacTBOpWTE/I M3 pacTBOpa (KpUOCKOTIHST), TI0  TOBBILEHHIO
TemrepaTypbl KHUIEHU pPacTBopa MO CPaBHEHHMIO € UUCTLIM  PACTBOPUTE/IEM
(36yIMOCKOIHSA), 110 Be/THYMHe OCMOTHYECKOTO JlaBJIeHus pacTBOpa.

9. Ponb ruposr3a OMoOpraHHIecKmx COeMHeHHH B NpoLieccax yKU3HeesaTe/IbHOCTH.

10. Pacuer pacteopumMocTd u3 [IP u pacuer [IP w3 pacTBOPMMOCTH. PacTBOpeHve H
obpa3oBaHHe 0Ca/IKOB.

o



11. Pacuetsl pH (cwipHBIE KMCJIOTHI M OCHOBAHMSA, TPOTO/IHTRI cpejiHel CHbl, C/1abbie
MPOTOJIUTE).

12. 3HaueHue OydepHbIX CuUCTeM B IOJAEPKAHUU KUCJIOTHO-OCHOBHOI'O  PaBHOBECHSA
OpraHu3MOB.

13. TIoHATHE O TEOPHSX KUC/IOT K OCHOBAHWH 110 APPeHuycy, JIbtoucy, bpercreny u JIoypH.
Am¢osmTbl. KoHCTaHTa MpoTo/In3a.

14. Psij, HanpspKeHUH MeTaslIoB.

15. MeTo/bl 3all{UThI META/IIOB OT KOPPO3UH.

16. BuOKoOppo3us.

8.2.2. IlpumepHas memamuxa pegepamos, Kypcoebix pabom:
1. Xuwmust rtadeT CoTHeYHOM CHCTeMbI.
2. CrpykTypa 3eM/IH 4 Cofiep)KaHue 3/IeMEeHTOB B OCHOBHbIX €€ qacTax.
3. TwIIbl METEOPHUTOB U X XUMHUUECKHi COCTaB.
4. TIpoucxoXK/eHue 3/1eMeHTOB Ha 3emie.
5. CaepxTsDKesble Pa/IM0aKTHBHbIE 3/IEMEHTBI.
6. OCHOBHbIE HAIPaBJIEHUS «3€/IeHO» XUMHH.
7 XuMHuecKHe MeTO/bI TIOyueHnsi ¥ CTabuIr3al{ii HaHOYACTHLI.
8. XuUMHUeCKHe HAaHOPeakTOphLl.
9. Yr/epojHble HaHOTPYOKH.
10. BoiopoaHas CBSI3b.
11. XuMuveckasi CBA3b B MHOTOaTOMHBIX MOJIEKY/IaX.
12. TeopHsi BaZeHTHbIX CBSI3eH 1 rubpuKU3arys.
13. THIbI KpUCTATHUECKUX PEIIeTOK.
14. DHeprusi KPUCTA/LTMUECKON PeeTKH.

15. Ucnosb3oranvie 1ykaa bopra-T'abepa B TepMOAMHAMUUYECKHX pacieTax.
16. Karanus 1 aBTOKaTaaIus.

17. PajguKaibHble [1eITHble peaKIiih.
18. ®oToXUMHUYECKHEe PeaKLiu.
19. ABrokoniebaresbHble PeaKL|H.

8.2.3. IIpumepHblli nepeyeHb 80NPOCO8 K IK3AMEHY:

1. OcHOBHble TOHATHMS XUMHM. Merpuueckas CuCTeMa €JWHHL. Mo — eAWHHIA
Ko/MuecTBa BejecTBa. OTHOCHTeIbHAs aTOMHAs W MOJIEKy/JApHAs MACChI. ATtomHasi
equHMLIa Macchl. MonsipHas macca.

2. TloHATHe S5KBUBaJieHTa B KHCJIOTHO-OCHOBHBIX Y OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX
peakupsx. MosisipHas Macca SKBUBa/IeHTa. ®aKkTOp KBHBA/IEHTHOCTH.

3. 3akoHbl crexvomerpuu. OcHOBHBIe TOHATHS. CTeXWOMETPHA. KonuuecTBeHHast
yHOpMaLys  XUMMYECKOM  CHMBOJIMKH. OMmnupyueckas MW MCTHHHas dbopmyna
coeJilHeHHs.

4. 3aKOH TOCTOSHCTBA COCTaBa. IIOCTOSAHHBIA M rlepeMeHHbI  COCTaB.  3aKOH
SKBUBA/ICHTHBIA OTHOIIIEHHH. 3aKOH TTPOCTBIX KPAaTHBIX OTHOLIEeHWH. 3aKOH ITOCTOSTHCTRA
CBOMCTB.

5. Ta30Bble 3aKOHBL [IOHATHe WJealbHOro rasa. 3aKoH 06BEMHBIX OTHOIIEHWH. 3aKOH
Asoragpo. Uncio Aoraapo. MosspHbii 00beM.

6. 3akon Bois-Mapworra. 3akon [eii-Jlroccaka. 3akon [llapns. YpaBHeHMe
00beMHEHHOr0 ra30BoOro 3aKoHa. 3akoH [lanprona. IlapuyuanbHOe [AaBjieHME Tasa.
YpaBHeHHE Men/je/teeBa-KanenpoHa.

7. Knaccudukanpysi CI0XKHBIX BeleCTB 1O COCTaBy. BuHapHble COefvHeHus. ['Mapuibl,
OKCHIBI, TIEPOKCHABI, KapOWApl, XaIbKOTeHH/(bI, Ta/IOreHHADI. Homenk/atypa OMHapHBIX
CoeJUHEeHUH.
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OcuHopanusi. OHO- © MHOTOKMC/IOTHBIE OCHOBAHUSI. enoun. Homeknarypa OCHOBAHHH.
KucioThl  GeCKMCIOpOAHble M KUCiopojcoAepxaiue. OAHO- ¢ MHOI'QOCHOBHBIE
kuciothl. HomeHknatypa kucior. Conu: cpefHue, KWC/IbIE (rupocond), OCHOBHbI®
(rUApOKCO- ¥ 0KCoCo/H). HoMeHKiatypa cose.

ArtomucTuueckasi Teopus JlanpToHa. OTKpbITHE KAaTOAHBIX nyueid. OmbiTbl TOMCOHA ¥
MuwimvikeHa. OTkpeiTHe PeHTreHa. fiBjienue pajjMiOaKTHBHOCTH. Onbitel Pesepdopza.
OT1kpbiTHe MO3/H.

Mojenu cTpoeHus aroma. Mozesib Pe3sepdopa, ee HeJOCTaTKH.

Mopzenu cTpoenust atoma. Mojesib bopa, ee JOCTOMHCTBA U He/I0CTAaTKH.

AToMHBIe CrTeKTpbl. KBAaHTOBBIM XapakTep W3/yueHHMst M TOTJIOMEHHA JHepruM.
KopryCKy ISpHO-BO/IHOBAs /JBOUCTBEHHOCTh. COOTHOLLEHHE Jlyu pe Bpoins. [1puHLmn
Heorpe/ie/leHHOCTH ['elisenbepra.

[IpUHLMIBl  ONMCAHHMsA  KBAHTOBBIX  CHCTEM. BonHopasgs  (yHKUMS.  YpaBHeHHE
IlIpeguurepa. [TloHsTHe O KBaHTOBBIX UHC/IAX. PagmanbHass ¥ opbuTasbHast
COCTaB/IAOLLME BOHOBOM QyHKIMY; s, P, d, f-opburany.

DHepreTHueckie yPOBHH. [1Ops/iOK 3arofiHeHus 3/1eKTPOHaMH aTOMHBLIX opOuTaznen.
TIpMHLIMAIT HaWMeHbIIeW SHepPryu. [punuwn  laysm. Tlpaeuao  Xynpa. [TpaBuia
KJ1euKOBCKOT 0.

CTpoeHue aroMHOro szapa. OCHOBHbIE XapaKTepUCTHKH 5/1eMEHTApHbIX YaCTHLI,
BXOJAIMX B COCTaB sapa. Maccosoe UHCIIO. Nedext macchl. M30TOMBL n306apsl,
W30TOHBI.

Pafi0aKTUBHOCTb. SIepHble  peakuyu. EcTecTBeHHAs paAvioakTUBHOCTL,  Ileproz
nosypacrnazga. VickyccrBeHHast pajOaKTUBHOCTD. Nenenvie sizep aromoB. [IpumeHenue
pa/IMOAKTHBHBIX H30TOIOB. TepMosaepHble peaKI{HH.

CTpyKTypa [epHOJMYecKOr CHCTeMbL. Oranpl  pasputus [lepropuyeckoro 3akoHa.
[pyrmosasi ¥ TUTOBas aHamorus. ['Pymmsl ¥ TOATPYTITB. [Teprofpl. DIEKTPOHHAA
aHanorusi. KaltHoCHMMeTpus.

OHeprus HOHU3ALMK aTOMOB. CPOZCTBO aToMa K 3/1EKTPOHY. DJIeKTPOOTPHLIATETBHOCTD
aroma. ATOMHBI€ ¥ HOHHbBIE PaJIUyChbl.

OHepreTHYecKMe M reoMeTpUYecKHe rMapaMeTphl XUMHUYECKOW CBsI3W. OHeprusi CBS3H.
DHeprusi CBS3U B PAJax OAHOTUIIHBIX coeiMHeHUH. [I11Ha CBA3M, YIIbl MEXKY CBA3AMH.

KoBa/ieHTHAsi CBsi3b. Teopus BaleHTHBIX CBsA3ed. OCHOBHbIE TIO/IOXKEHHS MeTo/a
pateHTHBIX cBszen (MBC). HaceljaemocTs KOBaJIeHTHOU CBs34. HarpaB/ieHHOCTb
KOBAJIGHTHOM CBSI3H, O-, - U O-CBSI3M.

Moess THOPUAM3ALMK aTOMHbIX opOuTaned. OCHOBHbIE THIIBI rubpuausayu (sp, sp’,
sp’, sp’d, sp’d’, dsp’), mpocTpaHCcTBeHHas KOH(QUrypaLysi MOJIeKyJ1 i HOHOB.

KpaTHOCTB CBsA3H. [le/loKanmn30BaHHast 7-CBA3k. [To/IPHOCTL M TIOJISIPU3YeMOCTh CBSI3H.
Auronu. [ljivHa AUIosis. DNeKTPUUECKUI MOMEHT JAMIOJIs.

OCHOBHBbIE  TIOJIOKEHHSI MeTOJa  MOJIeKYJIAPHBIX opburaneit (MO JIKAO).
MosieKy/ispHble  OpOWTamM: CBS3BIBAIOLIME, PasphIX/IAIOLIAE 1 HeCBs3bIBaOIIIHE.
OHepreTHUeCKHe JHarpaMMbl JBYXaTOMHBIX I'OMOSZEPHBIX MOJEKYT 1-ro u 2-ro
epUoAOB. DHEprus, ANMHA ¥ MOPAJOK CBA3M ABYXATOMHBIX roMOsiIepHbIX MOJIEKY/ U
VIOHOB 3/IEMEHTOB 2-I'0 NeprUo/a.

Wonuasi CBsA3b. HeHamnpaBJIeHHOCTb W HeHaChIlaeMOCTb yvoHHOH cBs3u. CTpPYKTypa
WOHHBIX coeauHeHnH. Mertaumueckas cesisb. Ilpepcrasrenne O 30HHOW TeOpHH.
MeTa/Ulbl, [IOYIIPOBOJAHUKY, U30/IATOPbL.

MesKMO/IEKYIApHOe B3aUMOJeHCTBHE. D/IeKTPOCTATHIECKOE B3aMMO/[eMCTBHE MOJIEKYJL
OpHeHTALMOHHOe, HWHYKLMOHHOE, JUCIEpPCHOHHOE B3aumo/ieicTere. BojopogHas
cBsizb. [TpOYHOCTb BOZOPOAHON CBSA3HM. PacrnpoCTpaHEHHOCTH BOJOPOJJHON CBSI3H U ee
pOJib B XMMHHM HEOPraHUUECKHX ¥ OPraHM4eCKnX BELLECTs.

OCHOBHbIe TIOHATHS M OMNpe/ie/ieHHs. XMMHUUYeCKOH TepMO/JuHAMUKH. Cucrema. Tursl
CHCTeM: OTKPbITas1, 3aKpbiTasi, U30/IMpOBaHHas, FOMOreHHa, rereporenHas. CocTosiHue
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cucteMbl. TepMo/jHaMUUeCKHe TTapaMeTpsl. TepMoHHAMUYeCKHH TIPOLIeCC. Y paBHeHue
cocrosiiusi. CaMOMpOM3BO/IbHBIE M HECaMOIpPOM3BO/bHbIE Tpolecccel. OrpezeneHue
TPOLIECCOB B 3aBUCMMOCTH OT YC/IOBMii: M30TepMHuecKue, W300apHbIe, H30XOPHbIE,
anabaTHbIe.

3aKOH COXpaHeHWs >Hepruu. BHYTpeHHss SHepPrusi CHUCTeMbl M ee W3MeHeHHe TPy
XMMHUeCKMX | (a30BbIX rpeBpauienusix. Popmbl oOMeHa 3Hepruell CHUCTEMBI C
OKpy»Karolei cpesoii. Teriora u pabora.

IlepBbiii 3aKOH TEPMOJJMHAMHKH. OHTa/IbIMs 00pa3oBaHHs XUMHUYECKUX COeJUHeHUM.
CraHzaptHoe coctosiHie. CTaHJapTHble SHTaILIUKM 00pasoBaHus. TepMOXUMKS.
OK30TepMUYECKHe U SHAOTepMUYeCcKre XMMHUeCKre peakliuu. 3akoH ['ecca.
IpumeHenue 3akoHa ['ecca K pacueTy TervioBbIX 3G(eKTOB XMMHUUECKHMX peakLiUii.
CneacTBusi, BbITEKalolHe W3 3aKoHa ['ecca. Pacuer TeroBoro sgekra peakLHy I10
Te[VIoTaM 00pa30BaHMS HWCXOJHBIX BeIleCTB W TIPOJIYKTOB pPeaklu, a Takke II0
TEIJIOTaM CrOPaHUs YYaCTHUKOB PeaKkI|H.

BTOpoii 3aKOH TepMouHaMuKK. DHtpornusi. CBoboaHas sHeprus 'ub6ca. Hanpasnenue
XMUMHUYECKHX TIPOLeCCOB.

dazosble pasHoBecus. OcHOBHble TOHATHS. asa, KOHJEHCHpPOBaHHbIE (hasbl,
KOMITOHEHTbI CHCTEMBI, TOMOTeHHbIe M TeTeporeHHble CUCTeMbl. OIHOKOMIIOHEHTHbIE
reTeporeHHbie CUCTeMbl. JluarpaMma COCTOSAHUS BO/bI.

CocrosiHHe [JMHAMAYECKOTO XWMHYECKOro paBHOBecHs. KOHCTaHTa XHMHUYECKOTro
paBHOBeCHsI Kak Mepa TIayOuHBI MPOTEKaHWsl IIPOLIecCoB. B3auMOCBsI3b KOHCTaHT
pasHoBecus K, K, Ky, ['eTeporentbie paBHOBeCHs!.

DaKTOopbl, BAMSIOLME HA KOHCTAHTY XUMUueckoro paBHosecus. [Tpuniun Jle Illaresnse.
['OMOTreHHast W TeTeporeHHas XUMHUUeCKHe peakliH, WUCXOAHbIE M IIPOMEKYTOUHbIe
BeIIIeCTBa, MPOAYKTHI PeakLiu. [IpoCThbie ¥ CJIOXKHbIE XHMUUECKHe PeaKLuu, 00paTuMble
¥ HeoOpaTHMBble XUMUUeCKHe peakiid. CKOPOCTb XUMHUecKoW peakuud. cTuHHas ¢
cpejHsis CKOPOCTH.

OCHOBHOH 3aKOH XWMMUECKOM KMHETHMKH — 3aKOH JeHCTBYHOLMX Macc. KoHcTaHTa
CKOpPOCTH. [TOpSIIKKM PeaKI[My 10 pearupyoliiM BelljeCTBaM, OOLIMH TOPS/IOK PeaKI|H.
Mo/1eKy/ISIPHOCTb.

DaKTOpBl, BAUAIOLIME HA CKOPOCTh XMMMUYECKOM peakiyu. 3aBUCUMOCTb CKOPOCTH
peakiyy oT Temriepatypsbl. [IpaBuno Bant-I'odda. TemnepaTypHbik KO3hDOUIMEHT.
YpaBHeHne AppeHuyca. OHeprus axkTHBALMM (AeHCTBUTeNbHAA M KaXKyLAscs).
TIpeasKCIIOHeHLMa/IbHEIH  MHOXKHTe/Ib, JHepreTuueckass auarpamma. IlowsTie 00
aKTMBMPOBAHHOM KOMILIEKCe.

sIBnenHe Katanusa. Karamusatopbl. ['OMOTeHHBIH, reTeporeHHbIH U MUKPOTeTeporeHHbIN
(dbepmeHTaTUBHBIN) KaTaau3. KaTaauTrueckye rporeccs! B MPOMBIIIIEHHOCTH.

fIpjleHre Karamm3a. MexaHu3Mm JIeMCTBUS Karaju3aTopa B XWMHUYECKHMX [IpOLeccax.
M361paTe/bHOCThL U CeNeKTUBHOCTL KaTtanu3aropa. Karaauruueckue sijibl.

Kparkasi XapakTepUCTHKA [JUCIIePCHBIX cucTeM. [10HATHA AMCTIePCHBIN, JUCTIEPCHOCTS,
aucrepcHas cucrema. Kiraccudukanus AUCIIEPCHBIX CUCTEM 10 XapaKTepy arperaTHOro
COCTOSTHHIS, TI0 CTeleHH JAMCIIePCHOCTH uvacTvl. B3BecHw, KOJ/UIOMJHBIE PacTBOPEI,
MCTHHHbIE PACTBOPBL. PacTBOpUMOCTh. HachllljeHHbIe U [epechlllieHHbIe PACTBOPAIL.
Criocofbbl  BbIpOKeHHMsI COCTaBa pacTBopa. KOHIeHTpauus: MOJSIpHas, MOJs/IbHas,
HOpMaJibHasi, MaccoBas. [lo/1s1 pacTBOPEHHOT O BelllecTBa: MaccoBasi, MoJlbHasi, 00beMHasl.
dusnueckass ¥ (PUMKO-XMMHUECKash TeOPUM PacTBOPOB. TepMoJMHamMKKa TMpoliecca
pacTBOPEHMsi BeILeCTB. PacTBOPUMOCTb TBEPAbIX M ra3’000pasHbIX BeLECTB B
KUJIKOCTSIX. 3aBUCUMOCTb PACTBOPAMOCTH ra3a OT TeMIlepaTypbl M [aB/eHUs. 3aKOH
['enpu. BimsHue TemiepaTypsl Ha paCTBOPUMOCTB JKHU/AKOCTeH ¥ TBEP/bIX BelleCTB.
PacTBOpBl  HE3/IeKTPO/UTOB. Ko/UTMraTvBHBIE CBOMCTBa pa30aB/ieHHBIX paCTBOPOB
He3/eKTPOJIUTOB. [IOHM)KeHWe JaBjeHHs HACBILEHHOTO Iapa pacTBOPUTENsi B
MIPUCYTCTBHAU B HEM PACTBOPEHHOI'0 HeJIeTyuero BelecTsa. 3akoH Payis.
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HEIeKTPOIMTOB.  [IOHWKeHMe  TeMriepaTypbl  KpUCTa/M3aimMy  (3amep3aHms)
PacTBOPUTE/S U3 PACTBOPOB HE/NeTYuuX BellecTs. Kprockonuueckas KOHCTaHTa.
PacTBOpBI He2/IEKTPOIMTOB. KoJUTMraTiBHble CBOMCTBa pa30aB/ieHHBIX PacTBOPOB
He3/IeKTPO/IMTOB. [10BBIIIeHHe TeMIlepaTypbl KHIIeHHWsl PACTBOPOB HeJIeTy4YHX BelecTB
110 CPaBHEHMIO C YHCTHIM pacTBopHTesieM. DBy MOCKONMIecKasi KOHCTaHTa.

Ocmoc. OcmoTuueckoe jasnenue. YpasHenue Baur-T'odda. Poms ocmoca B
OHOIOTHUeCKHX CUCTeMaX. M30TOHUUeCKHe PacTBOPbI.

Ornpefie/ieHlie  MOJIEKY/IAPHOM  Macchl PAacTBOPEHHOIO BellecTBa I0  TOHMKEHHEO
TeMrepaTypbl KPUCTA/UIM3aL{MM  PacTBOPUTENst W3  pacTBOpa  (KPUOCKOMHS), 10
[OBbILLIEHMIO TeMIIePaTypPbl KUIeHKs PACTBOPA 110 CPABHEHHIO C UMCTLIM PaCTBOPUTE/IEM
(30ymMOoCKOIHS), 110 Be/TMYMHe OCMOTUUECKOTr0 /JaB/IeHNs pacTBOpa.

PacTBOpBI 3/1€KTPOJIMTOB. VIOHW3alsi M JMCCOLMALMs BellecTB B pacTBope. Teopus
9/1eKTPOJTATHUECKOM AMCCOLMaLii Apperuyca. CTereHb 1 KOHCTaHTa MOHU3ALMH. 3aKOH
paszbaenenust (passesenus) OcrBanbja. BivsiHue Temriepartypel, paszbaeneHus: pacTBOpa
Ha CTelleHb HOHU3ALHH.

OTK/IOHEHUSI CBOMCTB PACTBOPOB 3J1€KTPOJMTOB OT ypaBHeHHs BanT-I'opda u 3akoHa
Payss. M3oTonnueckuit kosdduipent (koapguupent Baut-I'opda), ero dusnueckmi
CMBIC/L.

CwIbHBIe 3/eKTPOIMTBL. AKTUBHOCTh. Ko>(HleHThl akTUBHOCTH. VIOHHas cuia
pacTBopa.

MonHoe mipoussejeHre BOAbl. Bojopoaserii moxasatens (pH). KHCIOTHO-OCHOBHBIE
uHAMKaTopbl. Pacuerst pH (CH/IbHBIE KMC/IOThl U OCHOBaHUS, MIPOTOIHATLL cpesHeN CUJIbL,
cs1abble POTOJUTHL).

Peakiuy HeHTpanu3aluu WU rujponusa. CrereHb M KOHCTaHTa rHAposmMsa. [Ipumepsr
ruziposM3a coseid. BiusiHue TeMIepaTyphl, KOHLeHTpauyuu 1 pH pacTBOpoB Ha mporecc
CU/IPOJI3a COMeit.

O6MeHHbIe peaklid Mexay hoHamu. TpyJHOpacTBOpMMBIe BellecTsa. IIpoussejeHue
pactBopuMocTH. Pacuer pacrBopumoctd u3 [P u pacuer [P w3 pacTBOPUMOCTH.
PactBopenye 0Cca[KoB.

[ToHsITHE O TeOPUSIX KMUC/IOT W OCHOBaHWM 110 Appenuycy, JIsroucy, Bpencreay u Jloypu.
AmdonuTsl. KoHCTaHTa MpoTo/IM3a.

CrereHb OKHWC/IHHs. BbIUuMC/ieHHMe CTereHW OKHC/IeHHs 3JIEeMEeHTOB B COeAWHEHHsX.
OKHMC/MTE/IbHO-BOCCTAHOBUTE/IbHBIE  peakund. OKUCIUTeId ¥ BOCCTaHOBUTEJIH.
OTHOCUTE/ILHOCTh STUX MOHATHH. [IpoLiecchbl OKMC/IeHHS K BOCCTAHOB/IEHUS.

. Knaccudukanuss  OKUC/UTEIbHO-BOCCTAHOBUTE/ILHBIX — PEAKLUi:  MEXMOJIeKy/IpPHOro
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OKMC/IeHUsA-BOCCTAHOB/ICHHS,  BHYTPHUMOJIEKY/IADHOIO  OKHCJ/IEHHSI-BOCCTAHOB/IEHHSA,
JAUCTIDOTIOPLIMOHKUPOBAHHSA (CaMO0KHCI!EHHH-CHMOBOCCTEIHOBHQHH_H) H
PernpornopLyXOHHpPOBaHKst (KOHIPONOPLMOHUPOBaHUs). Posib cpeibl B OKMCIMTE/IBHO-
BOCCTAHOBUTE/IbHBIX PeaKIUIX.

CocTaB/ieHHe  yPaBHeHMM OKHUC/IMTE/bHO-BOCCTAHOBMTE/bHBIX — peakuuid. Merox
TIOJTyPeaKL|ii (3/1IeKTPOHHO-HOHHbIE Y DABHEHWS).

CoCTaB/eHHe YPaBHEHMH  OKMC/IMTEeIbHO-BOCCTAHOBUTENbHBIX — peakuuil.  Meroz
3JIEKTPOHHOr0 OasaHca.

Bo3HMKHOBeHHe CKauka TOTeHIdala Ha TIpaHulle 3/eKTpo/-pacTBop. CraHJapTHbIE
3/IEKTPO/IHbIE TOTeHIManbl. YpaBHeHne HepHcTa /1 371€KTPOJHOTO PaBHOBECHS.
Onektpoabt 1 poja. Psij, HanpshKeHHWH MeTaslIoB.

BoZIopoAHBIA ¥ KHUCIOPOAHBIA 371eKTpoAbl. CTaHJapTHBIA BOJOPOJHbIA 3/1€KTPO/.
OKMC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE  TIOTeHUUa/bl. HampaB/ieHHOCTh  OKHMC/TMTe/IbHO-
BOCCTaHOBUTE/IbHBIX PEAKLIMA.

61. XyMUUeCK1e HCTOUHUKY TOKA. ["a/lbBaHUUECKME 3/1eMEHThbl. AKKYMY/IATOPEL.



62. OnexTpo/IM3 KaK OKMC/IUTE/IbHO-BOCCTAHOBUTEbHbBI IPOLIECC. 3aKOHbI Dapayes.
ONeKTPO/M3 B pacryiaBaX W BOAHBIX pacTBOpax 3NeKTPOAUTOB. [IpakTHueckoe
HCII0/1b30BaHMe 3/1eKTPOJIN3A.

63. Kopposusa. XuMuJeckast U 3/1eKTPOXUMUUECKAs KOppo3usl. MeTo/ibl 3alllUThl META/IIOB
OT KOPPO3KH.

64. Orpesiesienie  KOMIJIEKCHBIX — CO@/IMHEHH. BryTpennss u  BHewmnsis  cdepa.
Komruiekcoobpasosatesib, muranjpl. Knaccudukanus auranios.

65. HomeHK/1aTypa KOMITTEKCHBIX coeAuHeHuit. Kiaccudpkaims KoMIieKcos mo XapakTepy
3/IEKTPHYECKOro 3aps/ja (KaTHOHHbIE, aHMOHHBIE, HEHTPA/IbHBI), 10 IPUPOAe TUraH/a,
M0 TPUHAJIEXKHOCTH K OTpe/ie/IeHHOMY K/acCy HeOpraHHYeCKHX BeLIeCTB (KHC/IOTHI,
OCHOBAHUS, COMH).

66. Onmcanyie KOMIVIEKCHBIX COEJMHEHMH C TIO3ULMI TeOpHH KPHCTA/UTHYeCKOTO TI0JIS.
OkTasgpuyeckue U TeTpasipudeckie KOMIUIEKCHI.

67. KommniekcHble coeuHenus. OnucaHue KOMIUIOKCHBIX COEAMHEHUN C TIO3ULMH TEeOpUH
BA/IEHTHbIX CBSI3EH.

68. Y CTOMUMBOCTE KOMIIIEKCHBIX COEJMHeHMH. KOHCTaHTbI HeCTOMKOCTH U YCTOMUUBOCTH
KOMILIEKCHBIX COe/IMHeHUHN.

Ilporpamma cocraeneHa B COOTBETCTBHM C rOCYapCTBEHHBIM obpasoBaTe/bHEIM CTaHAAPTOM
BBICILIErO npodeccoHanbLHOro 06pasoBanus no Hampaeaexuo 540100 EcTrecTBeHHO-HayuHOe
obpasosanue. ITpodeccroHalbHO-06pa3oBaTebHbIH IPohus 540101 « XuMus»

[Iporpammy cocraBuna: Y

A.X.H., ipoeccop, 3aB. Kahegpoi HEOPraHUUeCKOH XUMUU Koganesa C.B.

Tporpamma yueGHOM AMCLMIVIMHBI yTBep)KAeHa Ha 3aceflaHHK KadeZpbl HeOpraHUYecKoi
XHMHH

npotokos Ne 7 or LL 04 2009 ropa.

3aB. Kade/[poit HeOPraHUYeCKOH XUMUU M Koganesa C.B.

[Iporpamma yueGHOM AUCLMIIMHBL 0406peHa METOMUECKOH KOMUCCHEH BHO/I0r0-XHMUUECKOTO
daxysbrera TITIY nporokoiNe 7 ot o7 . 042 _ 208Fropa.

Ipescenaresb METOAMUECKOH KOMUCCHI GHO/IOr0-XMMHYUECKOTO (aKy/IbTeTa

/4 9‘&;/"” W.A. lllabaHoBa




