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1. [TacopT padoueii nporpaMMbl y4eOHOM M CIIUTIIMHBI
Xumusn
1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMel

Pabouas nmporpamMma y4eOHON AUCIUIUIMHBI «XUMUs» sBIsieTcss yacThio [Iporpam-
MbI TIOJIFOTOBKH CIIELUATUCTOB CPEIHETO 3BEHA MO CHEHHAIbHOCTH AKYIIEPCKOE JEN0 ¢
OJIHOBPEMEHHBIM TOJy4eHHEM cpeiHero oOiero obpaszosanus. [Iporpamma paspaborana
Ha OCHOBE TpeOoBaHMI (hemepalbHBIX TOCYJAapPCTBEHHBIX 00pa30BaTENIbHBIX CTAaHIAPTOB
CpeIHEero oO0IIero u cpeaHero mpodeccCHoHaIbHOTO 00pa30BaHus C yYETOM €CTECTBEHHO
HayyHoro npoduis nomyyaemoii cneruansaoct CIIO u [IpumepHoit ocHoBHON 00pa3o-
BaTEILHON TPOrPaMMbl CPEAHETO OOIIero oopa3oBaHUs, OJOOPEHHOW pemieHueM dee-
PATBHOTO y4eOHO-METOIMYECKOTO OOBEIUHEHUS TI0 001meMy 00pa3oBaHuI0 (ITPOTOKOI OT
28 nrons 2016 1. Ne 2/16-3).

Pabouas mporpamma coctaBieHa Ui O4HON opMbl 00yUEHUSI.

1.2. MecTo y4eOHOI TUCHUILINHBI B CTPYKTYype
NMPOrpaMmMbl MOATOTOBKY CIEIUAJTMCTOB CPeIHEro 3BeHAa

JucuumminHa « XUMUs OTHOCUTCS K TPO(PUIBHBIM YYEOHBIM TUCIUIUIMHAM MO BbI-
00py U3 00s3aTENBHBIX MPEIMETHBIX 00JIaCTEH.

1.3. ey 1 3a1a4u y4eOHOM JUCUUILJINHBI —
TPeOOBaHMS K pe3yJbTaTaM 0CBOECHUS JUCIUNINHBI
OcBoenue cosepkaHusi yueOHOM TUCIUTUTUHBI « XUMHUSD, 00€CTIeYnBaET

AOCTHIKCHHUC CTYACHTAMU CIICAYIOIIUX pe3y/ibmanoe:
B pe3yiIbTaTe OCBOCHUS JUCIHUIIMHBI CTYACHT JTOJDKCH YMETh.

— Ha3bIBaTh: MU3YUYECHHBIE BEIIECTBA M0 «TPUBUAIBHOW» WIIM MEXIYHAPOJHOW HOMEH-
KJIATypam;

— ONPEAENATh: BAJICHTHOCTh U CTEIEHb OKUCJIEHUSI XUMHUUYECKUX DJIEMEHTOB, TUIT XU-
MHYECKOU CBSI3M B COCAMHEHMUSX, 3apsi] NOHA, TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, TUII
KPUCTAJUIMYECKON PEIIETKHU, XapaKTEP Cpelbl B BOJHBIX PAaCTBOpPAaX, OKUCIUTENIb U BOC-
CTAaHOBUTEb, HATIPABJICHUE CMEIICHUSI PABHOBECHSI TIO]T BIMSHUEM Pa3IMIHBIX (PAaKTOPOB,
M30MEPBI U TOMOJIOTH, MMPUHAJIEKHOCTh BEIIECTB K Pa3HbIM KJlacCaM HEOPTaHUYECKUX U
OPTaHUYECKUX COEIMHEHUS; XAPAKTEP B3aMMHOIO BJIUSHHUSA aTOMOB B MOJICKYJaX, THUIIbI
peaKLUMil B HEOPTraHUYECKON U OPraHNYECKON XUMHUU;

— XapaKTepu30BaTh: S-, P-, -3J1eMEHTHI M0 UX MOJI0XKeHHUIO B [leprnoanyeckoii cucre-
me JI.M. MenneneeBa; oOmpe XUMHUYSCKHE CBOMCTBA METAIJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX U OPraHMYECKUX COEIMHEHUMN (YIiIeBOJOPOAOB), CIIUPTOB, (he-
HOJIOB, aJIbJIETUJIOB, KETOHOB, KAPOOHOBBIX KHUCIOT, aMUHOB, aMUHOKHUCIIOT U YTIIEBOJIOB);

— OOBSICHATH: 3aBUCUMOCTH CBOMCTB XMMHYECKOTO JJIEMEHTa U OOpa30BaHHBIX UM
BENIECTB OT ToJiokeHusi B Ilepuogumueckout cucreme [[.M. MeHneneeBa; 3aBUCUMOCTb
CBOMCTB HEOPTAHUYECKUX BELIECTB OT UX COCTABA U CTPOCHUS, PUPOY XUMHUYECKOU CBSI-



3M, 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEAKIMU OT pa3iINyuHbIX (DaKTOPOB, pEaKLIMOHHON
CIIOCOOHOCTH OPraHUYECKUX COEIMHEHUI OT CTPOEHUS MOJIEKYJI;

— BBINOJIHATD XUMUYECKUI DKCIIEPUMEHT IO PACIIO3HABAHUIO BAXHEHIINX HEOPraHU-
YECKUX U OPraHWYECKHMX BEIIECTB, NOJYYEHHI0 KOHKPETHBIX BEIIECTB, OTHOCSIIMXCA K
W3YYEHHBIM KJIaCCaM COCINHECHUM;

— MPOBOAMTH PACUETHI [0 XUMUYECKUM (POpMYJIaM U YPaBHEHHSIM PEaKLIUi;

— OCYHIECTBIIATh CAMOCTOSITENIbHBIN MOUCK XMMHYECKON MH(POpMAIMK C UCTIOIh30Ba-
HUEM Pa3JINYHBIX UCTOYHHUKOB (CIIPAaBOYHBIX, HAYYHBIX M HAYYHO-IIOMYJISIPHBIX WU3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETa); UCIOIb30BaTh KOMIBIOTEPHBIE TEX-
HoOJIOTuU JUIsi 00pabOTKM U mepefadynd XMMUYECKOM MH(pOpMaluu U €€ IPEJCTaBICHUS B
pa3IuyYHbIX opMax.

B pE3yabTaTC OCBOCHUA AUCHUIIIINHBI CTYACHT JOJDKCH 3HATDH (HOHI/IMaTI:):

— POJIb XUMHHU B €CTECTBO3HAHUH, €€ CBS3b C IPYTMMH €CTECTBEHHBIMHM HayKaMu, 3Ha-
YEHHE B KU3HU COBPEMEHHOTO OOIECTBA;

— Ba)XKHEWIIME XMMUYECKHE MOHATHS: BEIECTBA, XUMUYECKHUI 3JIEMEHT, aTOM, MOJIE-
KyJia, Macca aTOMOB U MOJIEKYJ, MOH, PaJHKal, aNIOTPOIHUs, HYKJIHJIbI U U30TOMbI, ATOM-
HBIC S-, P-, d-opOuTaANTN, XUMUYECKast CBSI3b, DIIEKTPOOTPHUIIATEIIEHOCTD, BAJICHTHOCTD, CTE-
MEHb OKHUCIICHMS, THOpuAM3anus OpOUTaie, MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYII,
MOJIb, MOJISIDHAasi Macca, MOJISIPHBIA 00bEM ra3000pa3HBbIX BEIIECTB, BEIIECTBA MOJIEKY-
JSIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI, KOMIUIEKCHBIE COEAMHEHUS, JUCIIEPCHBIE CUCTE-
MBI, UICTUHHBIE PACTBOPBI, MIEKTPOIUTHYECKAS JUCCOLMALINS, KUCIOTHO-OCHOBHBIE PEaK-
MM B BOJHBIX PacTBOPAX, TMIPOJIM3, OKUCIECHUE U BOCCTAHOBJICHHE, BJIEKTPOJIU3, CKO-
POCTh XMMHUYECKOM PEaKIMK, MEXaHU3M pPEaKIMM, KaTajlu3, TeIIOBOW 3PQeKT peakuuu,
SHTAJBINUSA, TEIJIOTa 00pa30BaHUsl, SHTPONUS, XMMHUECKOE PaBHOBECHE, KOHCTAHTa paB-
HOBECHSI, YIJIEPOJHBIN CKenleT, (yHKIMOHAIbHAS TPYIIa, TOMOJIOTUS, CTPYKTypHas H
MPOCTPAHCTBEHHAS WM30MEpPUs, MHIYKTUBHBIA U MeE30MEpHbIH A(D(PEKThI, dIeKTpoduI,
HYKJI€0( 11, OCHOBHBIE TUIIbI PEAKIIMI B HEOPTraHUYECKON 1 OPraHUYeCKON XUMUH;

— OCHOBHBIE 3aKOHBI XMMUU: 3aKOH COXPAHEHUSI MAcCChl BEILIECTB, 3aKOH MOCTOSHCTBA
cocrasa Beulects, [lepuonnueckuii 3akon I.M. Menneneena, 3akoH ['ecca, 3akoH ABoraa-
po;

— OCHOBHBIE TEOPUM XHMHH; CTPOECHUE aTOMa, XMMHUYECKOM CBSI3U, HJIEKTPOIUTHYE-
CKOM JUCCOLMALIMM, KUCJIOT U OCHOBAHMM, CTPOCHMSI OPraHMYECKUX W HEOPraHWYECKHX
COEIMHEHMH (BKIIFOYAsl CTEPEOXUMUIO), XHMUUECKYI0 KHHETUKY U XUMUYECKYIO0 TEPMOIU-
HaMUKY;

— KJIacCU(PUKALMIO 1 HOMEHKJIATYPY HEOPraHUYECKUX U OPraHUYEeCKUX COCAUHEHUM;

— MPUPOJHBIE HCTOYHUKHU YTIEBOAOPOAOB U CIIOCOOBI X MEPepadOTKu;

— BEILECTBAa U MaTEPUAJIbI, IIUPOKO MCIOIb3YEMBIE B TPAKTUKE: OCHOBHBIE METAJUIBI U
CIUIaBbl, TpaduT, KBAPI, MUHEPAJILHBIE yI0OPEHMS, MUHEPAIbHBIE U OPTAHUYECKHUE KHC-
JOTHI, IIETI0YH, aMMHUAK, YTJIEBOAOPObI, (P€HOJ, aHWJIUH, METAHOJI, 3TAHOJI, STUJICHIJIN-
KOJIb, TJIMLIEPUH, (pOpMaibIeru, aueTalbJerusl, aleToH, III0Ko3a, caxaposa, Kpaxmal,
KJIeTYaTKa, aMUHOKHUCIIOTHI, O€IKH, UICKYCCTBEHHBIE BOJIOKHA, KAyuyKH, TJIACTMACChl, JKH-
PBbl, MbLJIa U MOKOIIUE CPEICTBA.



— c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIMHU IO OTHOIIEHUIO K XUMUYECKON HH(OP-
MallyH, OJIy4aeMOM U3 pa3HbIX UCTOYHUKOB.

OcBoeHue cojiepkaHusi yueOHOM TUCHUILTUHBI « XUMUSD), 00€CTIEUNBACT JOCTHUXKE-
HUE CTYJEHTaMH CIICIYIOIINX MPEeAMETHbIX pe3yJabTaToB:

- c(OpMHUPOBAHHOCTH MPEJICTABICHUNA O MECTE XMMHUU B COBPEMEHHON Hay4dyHOH Kap-
TUHE MHpA; TIOHMMaHUEe POJIM XUMHUU B (OPMUPOBAHUU KPYro3opa M (PyHKIHOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA ISl pEIIEHUS MPAKTUYECKHUX 3a/1ay;

- BJIaJICHUE OCHOBOIIOJIAral0IUMHA XUMUYECKUMH MMOHATUAMU, TEOPUSIMU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEXHOJIOTUEN U CUMBOJIMKOM;

- BJIaJICHUE OCHOBHBIMHM HAayYHOT'O TO3HAHUS, UCTIOIb3YEMBIMU B XUMUU; HAOIOICHU-
€M, OINHMCAaHUEM, U3MEPEHHEM, 3KCIEPUMEHTOM; YMEHUE 00padaTbiBaTh, OOBSACHATH pe-
3yJbTaThl IPOBEJCHHBIX OINBITOB U AENATh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH MpUME-
HSATh METO/bl TO3HAHUS [IPU PEILICHNUN TPAKTUYECKUX 3a]1aY;

- ¢()OpMHPOBAHHOCTh YMEHUS /1aBaTh KOJIMYECTBEHHBIE OLICHKU U MPOU3BOJIUTH pac-
YEThI 110 XUMHYECKUM (POpMYyJIaM U YPaBHEHUSM;

- BJIaJICHUE NPaBUJIAMU TEXHUKU O€30MIaCHOCTU MPU MCHOIb30BAaHUM XUMHUECKHUX BeE-
LIECTB;

- c(pOpMHPOBAHHOCTH COOCTBEHHOM MO3MULMU 10 OTHOIIEHHIO K XUMHUYECKON HHPOP-
MalyH, O0JIy4aeMOU U3 pa3HbIX UCTOYHUKOB.

B pesynbpTaTe OCBOCHMS MUCHHUILIUHBI Y Oyaylleld akymepku TOJBKHBI (OpMUPO-
BaTbCs CJIENYIONIME OOIIMe KOMIETEHIIMH, BKIIOYAIONINE B ce0si cnocoOHOCTh (o 0a30-
BOH TMTOJATOTOBKE):

OK 1. IToruMaTth CyImHOCTh M COITMAJIBLHYIO 3HAUYUMOCTh CBOEH Oyaymien mpodec-
CHUH, ITPOSIBIIATH K HEW YCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESATEIbHOCTb, BEHIOMPATh TUIIOBBIE METOIbI
U criocoObI BBITTOJIHEHUST TIPO(ECCUOHATBHBIX 33/a4, OLIEHNBATh UX BHITIOJHEHUE U Kaue-
CTBO.

OK 4. OcymiecTBiaTh MOUCK, aHATU3 U OLEHKY MH(OpManuu, HeOOXOIUMOMN JIJIst
MIOCTAaHOBKHU M pelIeHus] MpodeCCHOHATBHBIX 3a/1a4, MPO(hecCHOHAIBHOTO U JIMYHOCTHOTO
pa3BUTHSL.

OK 10. bepeXHO OTHOCUTBCSI K HICTOPUUYECKOMY HACIEIUIO U KYJbTYPHBIM Tpaau-
UM HapoJ1a, yBaXKaTh COIMAIIbHBIC, KYyJIbTYPHBIC U PEIIUTHO3HBIC PA3IUYHSL.

OK 11. BeiTh TOTOBBIM OpaTh Ha ceOs HPABCTBEHHBIE 0053aTEILCTBA MO OTHOIIIE-
HUIO K MIPUPOJIE, OOIIECTBY U YEIOBEKY.

N3yuenne nanHOM JUCITUTUTHHBI SBISIETCS 0a30i, HA KOTOpOor OyayT hopMUpoBaTh-
csl cleAyrolue npodeccuoHanbHbIe KOMIIETEHIIMH, COOTBETCTBYIOIINE OCHOBHOMY BH]LY
pohecCHOHATEHOM e TENBHOCTH:

5.2.1. MeauuuHCKasi 1 MEIUKO-COITUATBHAS TIOMOIIIb KCHIIIWHE, HOBOPOXKICHHOMY,
ceMbe Mpu GU3HOJOTUYECKOM TEUEHUH 0€PEMEHHOCTH, POJIOB, TTOCIEPOI0BOTO IEPUO/IA.



[IK 1.5. IIpoBOAUTH NEPBUYHBINA TyaJIET HOBOPOKIECHHOIO, OLIEHUBATh U KOHTPOJUPOBATH
JUHAMUKY €0 COCTOSIHUS, OCYIIECTBIIATh YXO/1 U 00y4aTh pOJUTENEH YX0/1y 32 HOBOPOXK-
JCHHBIM.
[IK 1.6. I[IpuMeHSTh TE€KapCTBEHHBIE CPEICTBA 110 HA3HAUYECHUIO Bpaya.

5.2.2. MeauuuHcKasi TOMOIIb OEpeMEHHBIM U JIETSIM TpH 3a00JIEBAHUSIX, OTPABIIE-
HUSX U TpaBMax.
[IK 2.1. IlpoBoauth Je4e€OHO-AMATHOCTHUYECKYIO, MPOPUIAKTUYECKYI0, CaHUTapHO-
MPOCBETUTEINIbCKYIO pa0OTy C MAIMEHTAMH C SKCTPAreHUTAIBHOW MATOJOTHEN MOl PYKO-
BOJICTBOM Bpaya.
[1K 2.3. Oka3biBaTh 10BpadeOHYIO TIOMOIIH MMPU OCTPHIX 3a00JICBaHUSAX, HECYACTHBIX CITY-
Yasx, Ype3BbIYANHBIX CUTYAIUSAX U B YCIOBUSIX AUIECMUH.

1.4. Kosin4yecTBO 4acoB Ha OCBOCHHE
padoyeil mporpaMmMbl Y4eOHO! JUCHUILUIUHBI:
MaKCUMaJIbHOU yueOHOM Harpy3ku obyuatomierocs — 204 gaca, B TOM YHUCIIE:
— 00s3aTeNbHON ayAUTOPHOM yueOHON Harpy3ku oOy4aronierocsi — 136 yacos;
— CaMOCTOATENbHOM paboThl 00yUaromerocs — 68 yacos.

CTpykTypa u coaepkaHue y4eOHOH IUCIUTIIHHBI
2.1. O0béM yueOHOI TUCHUIINHBI U BUbI y4eOHOI padoThl

Buj yueOHOH esTebHOCTH O6béM yacoB
MaxkcuManbHas yueOHasi Harpyska (Bcero) 204
OO0s13aTenpHas ayIMTOpHas yaeOHast Harpy3ka (Bcero) 136
B TOM 4HUCIIE
KOMOWHUPOBAHHBIE 3aHATHUS 96
71a00paTOPHO-TIPAKTHUECKUE 3aHITUS 40
CamocrosrenbHas paboTa cTyaeHTa (BCEero) 68
B TOM YHCIIE
— COCTaBJICHUE KOHCIIEKTOB S)
— peuieHue 3aaa4y 16
— BBHITIOJIHEHUE 33/1aHui B paboueil Terpaau (coctaBieHue (HOPMYI BEIIECTB,
COCTABJICHUE HAa3BAaHUU BELIECTB, HAIMCAHUE YPABHEHUN XMMHUUYECKHX PEaK- 38
II1H1, pellieHre 1eToYeK NpeBpaleHNs)
— MOJITOTOBKA COOOIIEHHIA 6
— COCTAaBJIEHUE 3JIEKTPOHHBIX U AJIEKTPOHHO-Tpapuueckux Gopmy 1
— MOCTPOEHHE U300pAKEHUH TeOMETPUUYECKHX (OPM MOJEKYT C pa3HbIM TH- 1
OM THOPUIHBIX OpOUTaNIEH.
— COCTaBJICHUE XapaKTEPUCTHK XUMHUYECKUX OJIIEMEHTOB I10 IIOJIOKEHHIO B 1
[1CXD
ITpomesxyTouHas aTTecTalnus o UTOraM nepBoro cemectpa B hopme nupdepeHInpoBaHHOTO 3a4eTa.
WroroBas arrectanms mocie u3ydeHus: JUCIUTUINHBI B popMe nudGepeHIMpoBaHHOTO 3a4ueTa.




2.2. TemaTuyeCcKMid IJIAH U COAEPKAHNE YUEOHOM JUCHUMIIIMHBI « XMMHU»

HaunmenoBanue
pa3aesioB U TEM

Coneprxanue yaeOHOro MaTepraia, KOMOMHHPOBAHHBIE U TA00PATOPHO-
MPaKTHYECKHE 3aHATHUS, CAMOCTOSITENNbHAs padoTa CTYJICHTOB

O0BEM YyacoB

KomOuuu-
POBaHHBIC
3aHATUSA

JlaboparopHo-
HPaKTHYCCKHE
3aHATUA

Camocrosi-
TeJbHas
pabora

YpoBeHb
0CBOE-
HUS

1

2

3

4

5

6

Pa3gen 1. OcHoB-
HbIE IOHATHS U
3aKOHBI XUMUH

6

4

Tema 1.1. Xumus —
Hayka O  Belle-
CTBax

Coneprxanue yueOHOM HH(POPMAIIHH.

CocraB BeecTBa. XuMuueckue 37eMeHThl. CriocoObl CyIeCTBOBaHUS
XUMHYECKHUX JIEMEHTOB: aTOMBI, IPOCThIE U CIIOXKHBIE BellecTBa. Berie-
CTBA MOCTOSIHHOTO U IIEPEMEHHOr'0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. BelecTBa MOJEKYISPHOIO U HEMOJEKYJISPHOIO CTPOCHUS.
CriocoObl 0TOOpa)KEHUSI MOJIEKYJI: MOJIEKYJISIpHBIE U CTPYKTYpPHBIE (op-
MYJIBI; IIAPOCTEPKHEBBIE M MaclITa0Hble TpocTpancTBeHHbIe (CTrOapTa-
bpurne6a) Mmonenu MoneKy.

N3mepenue BemecTBa. Macca aToOMOB U MOJIEKYJl. ATOMHasi €IUHULA
maccbl. OTHOCHUTENbHBIE aTOMHAsi U MOJIEKyJIspHast Macchl. KonmuuecTBo
BEIIECTBA U €IUHUIIBI €T0 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Yncio ABo-
raapo. MonspHas mMacca.

ArperaTHble COCTOSIHMSI BELLIECTBA: TBEP0€ (KPUCTAIIMUECKOE U
amopdHoe), )KUJKOe U Ta3000pa3Hoe. 3aKOH ABOTaJipo U €ro CIeICTBUS.
MounsipHbIii 00BEM BEIIECTB B ra3000pa3HOM cOcTOSTHUU. OObeINHEHHBIH
ra3oBblif 3aKOH 1 ypaBHeHHe MeHieneeBa-Knaneiipona.

Cwmecu BemiecTB. Paznuuus Mexy CMECSIMM U XUMHUECKUMH COEJU-
HeHusIMU. MaccoBasi 1 00beMHas J0JIM KOMIIOHEHTOB CMECH.

KomOunupoBannoe 3ansitue Ne 1. BBenenue. Xumust - Hayka o Belle-
ctBax. KonmnuecTBeHHEBIE OTHOIIIEHHUS B XUMUH.

KomOunupoBannoe 3ansitue Ne 2. OcHOBHBIE 3aKOHBI XUMUU. [1oHs-
THE «IOJISD).

CamocrosiTenbHast paboTa CTYAEHTOB.
ITonroToBka cooOIIeHUs IO OAHOM U3 MpeaoxkeHHbIX TeM: «[lna3ma-
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4eTBEPTOE COCTOSIHUE BEIIECTBA», «AMOp(HBIC BEIIECTBA B IPHPO/IE,
TEXHHKE, OBITYY.

JlaGopaTopHo-nipakTHdeckoe 3aHsaTue Ne 1. BeraucieHus ¢ UCIoiab30-
BaHMEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJIbY.

CamocrosTenbHast paboTa CTYICHTOB.
PacueT MaccoBOM 10JIM 3JIEMEHTA B BELIECTBE.

Tema 1.2. Crpoe-
HUE aToMa

Coneprxanne yueOHON nHDOpMAIUH.

Atom - cnoxHas vactuua. JlokazaTenbcTBa CIIOKHOCTH CTPOCHHS
aToMa: KaTOJHble U PEHTTeHOBCKUE Ty4H, (oTod(pdeKT, paaruoaKkTUB-
HOCTb, DJIEKTPOJIU3.

[Tnanerapnas mozgens atoMa 3. Pesepdopaa. Ctpoenue atroma no H.
bopy. CoBpemeHHbIe NpeACTaBIEHUs O CTpoeHuH atoMa. Kopmyckyisp-
HO-BOJIHOBOM Jyaju3M YacTUL MUKPOMUpA.

CocTaB aTOMHOIO si7jpa - HYKJIOHBI: IPOTOHBI U HEUTPOHBI. M30TOMBI
Y HYKJIUJBL. Y CTOMYMBOCTb SIEDP.

OnekrpoHHast 000s0uka aroMoB. [ToHsATHE 00 IEKTPOHHOHMOPOUTAIIH
U JJIEKTPOHHOM obinake. KBaHTOBbIE uncia: TnaBHOE, opOuTanbHOE (TI0-
004YHOE), MarHUTHOE W CIIUHOBOE. Pacripesenenne 3JeKTPOHOB MO PHEP-
reTUYeCKUM YPOBHSM, IOJYPOBHSIM M OpPOMTaJIsIM B COOTBETCTBHM C
NPUHLIMIIOM HaMMEHbILIEH 3Hepruu, npuHuunom Ilaynu u npasuiiom
['yana. DnexkTpoHHbIE KOH(UTYpAIUH aTOMOB XUMHUECKUX JIEMEHTOB.

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

DIeKTPOHHAS KJIACCU(PUKAIMS XUMHYECKUX DIIEMEHTOB: S-, p-, d-, f-
AJIEMEHTHI.

KomOunupoBannoe 3anstue Ne 3. Crpoenue aroma. CTpoeHHE 3J1€K-
TPOHHBIX 000JI04eK aTOMOB 1 — 4 nepnogoB. OCHOBHOE U BO30YKIEHHOE
COCTOSTHUE aTOMOB.

CamocTosiTenbHast paboTa CTYAEHTOB.

CocraBieHHe DJEKTPOHHBIX, 3JEKTPOHHO-rpaduyeckux (Gopmy
3JIEKTPOHHBIX 000JI0ueK aTOMOB | — 4 nmeprojoB

[TonrotoBka coOOLIEHUS MO OAHOM M3 MPEIUIOKEHHBIX TEM:
«3.Pezepdopa», «H.bop », «CoBpeMeHHBIE MPEICTABICHUS O CTPOCHUH
aToOMay.

Paznen 2. O6mmas u
HEOpraHuyecKas
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XUMMUA

Tema 2.1. Ilepuo-
JUYECKUM 3aKOH U
[Iepuonnueckas

cucTeMa XuMHu4Ye-
CKUX  DJIEMEHTOB
J.1.Menneneena.

Coneprxanue yueOHOM nH(pOpMAIIHH.

Otkpeitue Ilepuoguueckoro 3akonHa. IIpeAmochUTKHM: HaKOILICHUE
¢axTonorHUecKoro Marepuaina, padotsl npeamectTseHHUKOB (M1.B. Jlebe-
peiinepa, A.D. Illankyprya, [Ix.A. Heronmennca, JI.FO. Meiiepa), che3n
xumukoB B Kapicpya, nuunoctHble kauectBa .M. MenneneeBa. OTKpbI-
tue JI.1. MengeneeBbiM [lepronnueckoro 3akoHa.

[lepuoanueckuit 3akoH U ctpoeHue aroma. M3otonsl. CoBpeMeHHOE
MOHATHE XMUMHUYECKOro 3jieMeHTa. 3akoHoMmepHocTh I'. Mosmu. CoBpe-
MeHHas ¢opmynupoBka llepuoamueckoro 3akona. [lepumommyeckas cu-
cTema U cTpoeHue atoMa. OU3HUeCKUil CMBICIT MOPSIIKOBOTO HOMEpa dJie-
MEHTOB, HOMEpPOB TIpynmbl W Tmepuoaa. llepumomnueckoe H3MEHEHHE
CBOICTB AJIEMEHTOB: pajuyca aToMa; SHEPTUU MOHU3AINHU; JIEKTPOOTPH-
HaTe’abHOCTH. [IpUurHBI U3MEHEHUSI METATUIMYECKUX M HEMETaJUTMUYEeCKUX
CBOICTB AJIEMEHTOB B TpyMIax M MEPUO-TX, B TOM 4YHUCIE OONBIINX U
cBepxOombpmux. 3Hauenue I[lepumommnueckoro 3axkoHa u [lepmoamueckoit
cucTeMbl XumMuueckux sneMmenToB J[.M. Menaeneesa 1 pa3BUTUS HAYKU
Y TIOHMMaHUsl XUMHYECKON KapTUHBI MHpA.

Komb6unupoBannoe 3anarue Ne 4. Ilepuoanueckuii 3akon u [lepuo-
JYecKas cucteMa XuMmudeckux aneMmeHnToB J[.M.Meneneera.

CaMocrosTenbHas pa60Ta CTYACHTOB.
XapaKTepI/ICTI/IKa OJICMCHTOB IIO IIOJIOXKCHHIO HX B HepHOHquCKOﬁ
CHUCTEMC.

Tewma 2.2. Ctpoe-
HUE BEIIeCTBa

Copnepxanue yueOHONW HH(DOPMALINH.

IloHsaTHe 0 XMMHYECKOM CBSA3U. THUIIBI XMMHUYECKHUX CBS3€H: KOBAJIEHT-
cas, MIOHHAas, METAJJIMYECKasi U BOJIOPOIHASL.

KoBanentnast xumudeckas cBsizb. JIBa MexaHuzma oOpa3oBaHUs 3TOMH
:BsI3U: OOMEHHBIN U JOHOPHO-aKIEeNTOPHBIA. OCHOBHBIE TapaMeTphl TOTO
THUIA ;BSA3M: JUIMHA, IPOYHOCTb, YIOJI CBSI3U WJIM BaJICHTHBIN yroa. OCHOB-
HbIE CBOMCTBAa KOBAJECHTHOW CBS3W: HACBIIMIEHHOCTH, MOJISPU3YEMOCTh U
MPOYHOCTh. DIEKTPOOTPULIATENHHOCTh U KiIacCU(UKAIMS KOBAJIEHTHBIX
CBSI3€M MO 3TOMY MPHU3HAKY: MOJSPHAA W HEMOJISIpHAs KOBAJEHTHbBIE CBSI-
3u. [TonspHOCTE CBSI3M M MONSIPHOCTH MOJIEKyINbl. Cioco0d mepeKkphIBaHus
AJICKTPOHHBIX OpOWTaNe W KiIaccu(uKanys KOBAJICHTHBIX CBS3EH IO
ATOMY NPHU3HAKY: 0- U T-CBA3U. KpaTHOCTh KOBAJIGHTHBIX CBSI3€W U KJjac-
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cuduKalys X 10 3TOMY MPU3HAKY: OJMHAPHbIE, ABOWHEIE, TPOIHBIE, MO-
TyTOpHBIC. TUIBI KPUCTAJUIMYECKUX PEIIETOK Y BEIIECTB C 3TUM TUIIOM
CBSI3U: ATOMHBIE U MOJEKYJsipHble. PU3MUECKUE CBOWCTBA BELIECTB C
STUMU KPUCTAJUIMYECKUMU PEIICTKaMHU.

HNonnas xumMuueckas CBs3b, KaKk KpaWHUN cllydyall KOBaJEHTHOM IO-
JSIpHOM CcBsI3M MexaHu3M 00pa3oBaHUs MOHHOH cBsi3u. MloHHBIE KpUCTa-
JMYECKHE PEIIETKU U CBOMCTBA BEIECTB C TAKUMH KPUCTAJJIAMH.

Meranueckas XHUMHYECKasi CBSI3b, KaK OCOOBIM THI XHUMHUYECKOM
CBSI3U, CYIIECTBYIOIIMI B MeTaJIaX U cIulaBax. Ee OTiM4Ms U CXOJICTBO C
KOBAQJICHTHOM M MOHHOM CBsi3siMu. CBOICTBAa METaUIMUECKOU CBsi3U. Me-
TAJUIMYECKUE KPUCTAJUIMUECKHE PELIETKH U CBOMCTBA BEUIECTB C TAKUMHU
KpUCTaJIaMHU.

Bogopoanas xumuyeckasi cBsizb. MexaHu3m 00pa3oBaHUsSI TaKOU CBS-
3u. Ee knaccudukarms: MeXMOJICKYIIIpHAs U BHYTPUMOJICKYJISIPHAS BO-
JIOpOAHbIE CBSI3U. MONEKyIApHbIE KPUCTAUIMUECKUE PEIIETKH JJIsl 3TOTrO
TUna cBsi3u. PU3NYECKUE CBOMCTBA BELIECTB C BOAOPOJHOM CBs3bIO. bro-
JIOTHYEcKasi poJib BOJOPOAHBIX CBSI3€H B OpraHM3allM CTPYKTYp OHOIIO-
JIMMEPOB.

Enunas npupoga XMMHYECKHMX CBSI3€M: HaJIM4HMe Pa3IUYHBbIX THUIIOB
CBsI3€d B OJTHOM BEIIIECTBE, MEPEX0]I OHOTO THUIIA CBSI3U B JIPYTOM U T.II.

KomOunupoBannoe 3anstue Ne 5. Tunbsl xumudeckoil csizu. Ctpoe-
HUE BEIIeCTBa

CamocTosiTenbHast paboTa CTYACHTOB.

[ToaroroBka cooOmieHU MO OJAHOW W3 MPEMIOKEHHBIX TeM: «Bomo-
ponHasi CBA3b, €€ poib B MOpupoje», «buosormdeckas poiab BOAOPOI-
HBIX CBSI3€W B OpraHM3allMM CTPYKTYp OuomnonnMepo», «Enunas npupo-
Jla XMMUYECKUX CBS3€M: HAIMUME Pa3jIUYHbIX THIIOB CBSI3€M B OJJHOM Be-
MIECTBE, MEPEXO0/ OJHOTO THIA CBS3H B JIPYTOI».

IIpakTnueckoe 3anarue Ne 2. M3yueHne 3akOHOMEPHOCTEN U3MEHEHUS
CBOMCTB 2JIEMEHTOB M MX COEAMHEHUH IO NTEPUOJAM U rpyIIaM

CaMocrosTenbHas pa60Ta CTYACHTOB.

HpI/I'-II/IHI)I H3MEHEHMS METAIINYECKUX W HEMETAIUIMYESCKHX CBOMCTB
9JICMCHTOB B I'pyIlllax v nepuoaax, B TOM 4HCJIC OOJIBIINX U CBCpX6OHB-
11110, @8

Tema 2.3. Xumu-

Coneprxanue yueOHOM nH(pOpMaIHH.
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YCCKHE pCaKIuu

BeposTHOCTh mpOTEKaHMsI XMUMHYECKUX peakiuii. BHyTpeHHss sHep-
rust, sHTanbnus. TernoBoit addexr xumuueckux peaxiuii. Tepmoxumu-
yeckue ypaBHeHus. CraHAapTHas SHTAJbIUS peakiuil U oO0pa3oBaHUS
BeniecTs. 3akoH ['.M. 'ecca u ero cneacrtBus. DHTponusL.

CKoOpoCTh XMMHYECKHX peakuuil. IloHATHE O CKOpOCTH peakiuil.
CKopoCTb FrOMO- U T€TEPOTr€HHON peakuu. JHEPIHsl AKTUBALUHU.

@akTophl, BAUAIOIINE HA CKOPOCTh XUMUYECKOM peakuuu. [Ipupona
pearupyromux BemecTB. Temmeparypa (3akoH Bant-T'odda). Konuen-
Tpauus. Karanus3aTopel U KaTaiau3: rOMO- U FE€TEPOreHHbIN, UX MEXaHU3-
Mbl. DEepMEHTHI, UX CPAaBHEHUE C HEOPraHMYECKUMHU KaTajlu3aTopaMu. 3a-
BUCHMOCTb CKOPOCTH PEaKIUi OT MOBEPXHOCTU CONPHUKOCHOBEHUS pea-
TUPYIOLIMX BEUIECTB.

OOpaTuMocTh XUMHUYECKUX peakiuil. XuMmudeckoe paBHoBecue. [lo-
HATUE O XMMHUYECKOM paBHOBecuu. PaBHOBecHbIe KOHLEeHTpauuu. [uHa-
MUYHOCTb XMMHYECKOr0 paBHOBeCUs. DaKTOPHI, BIUAIOIIME HA CMEIlle-
HUE paBHOBECHUS: KOHIEHTpalus, JaBlieHUE, TeMmIieparypa (IpHUHLHUII
Jlelllarenne).

KomoOunupoBannoe 3anstue Ne 6. Kiaccudukanus XuMUIECKUX pe-
akuuid. CKOpOCTh PEakKIfH, €€ 3aBUCUMOCTh OT Pa3lU4YHBIX (DaKTOPOB.
XUMHUYECKOE PABHOBECHE.

CamocrosTenbHas paboTa CTyJCHTOB.

Pacuer cpenneit ckopocTH peakiuuu 10 KOHUEHTPALMHU Pearupyrommx
BEILIECTB.

Boruncnenus ¢ UCNonb30BaHUEM MOHATHS «TeMIlepaTypHbIi Koahdu-
LIUEHT CKOPOCTH PEAKIIUM.

KomOunupoBannoe 3anstue Ne 7. TemnoBoit 3hpextT XxuMuueckux pe-
aKINH.

CamocrosTenbHas paboTa CTyJIeHTOB.

PacdeTsl 0 TEpMOXUMHUYECKUM YPAaBHEHHSIM.

Boruncnenune temnoBoro 3ddexra peakuuu 1o TemioTaM o0pa3oBa-
HUS pearupyromux BeUIeCTB U MPOTYKTOB PEaKIUH.

HaXO)K)IeHI/Ie KOHCTAHTBI paBHOBECHUSA PCAKINWH IO PaBHOBCCHBIM KOH-
LEHTPaLMSIM U ONpeeSICHHe UCXOIHBIX KOHIEHTPALUN BEIECTB.

[TpakTrueckoe 3anarve Ne 3. BbluncCIEHHS] U3MEHEHUSI CKOPOCTH pe-
aKIM{ NPU U3MEHEHUU KOHUEHTPALMU PEarupyroIMX BELIIECTB U TEMIIE-
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paTypsbl.

CamocrosTenbHas paboTa CTyJCHTOB.

CKOpoCTh XMMHYECKHUX peakuuil. IloHATHE O CKOpOCTH peakiuil.
CKOpOCTh TOMO- U TE€TEPOTEHHON PEAKIIUU. DHEPTHs AKTHBAIHH.

@dakTopsl, BIAMUIIONIME HA CKOPOCTh XMMHUYECKOll peakuuu. Ilpupona
pearupyromux BemecTB. Temmeparypa (3akoH Bant-T'odda). Konuen-
Tpauus. Karanuzatopsl U Kataau3: TOMO- U FeTepOTreHHBIM, UX MEXaHU3-
MBI.

Tema 2.4. Oxucnu-
TEJIbHO-
BOCCTaHOBUTEIIb-
HBIE PEaKIuu.
DIEeKTpOXUMHUYe-
CKHE TPOIIECCHI

Coneprxanne yueOHOU nH(DOpMAIUN.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKHUCIICHHS.
BoccranoBurenu u okucnutenu. OKUCIEHHWE U BOCCTaHOBJIEHHE. Bax-
HEWIINE OKUCIUTEIN U BOCCTAHOBUTEIU. BOCCTaHOBUTEIBHBIE CBOMCTBA
METaJUIOB -TPOCTHIX BellecTB. OKHUCIUTEIbHBIE U BOCCTAHOBUTEIIbHbBIE
CBOMCTBAa HEMETAJJIOB - MPOCTBIX BEHIECTB. BOCCTaHOBUTENIbHBIE CBOW-
CTBa BEIIECTB, OOpPa30BaHHBIX 3JEMEHTaMU B HU3LICH (OTpUIIATEIHLHOI)
creneHn okuciaeHusi. OKUCIUTENbHBIE CBONCTBA BEIIECTB, 0OPa30BaHHBIX
3JIeMEHTaMH B BbICIIEH (TIOJO0XKUTENbHOM) cTeneHn okuciaeHus. OKUCIu-
TEJIbHBIE U BOCCTAHOBHUTEJILHBIC CBOMCTBA BEIIECTB, 0OPa30BaHHBIX 3Jie-
MEHTaMU B IPOMEKYTOYHBIX CTEIECHIX OKUCIIEHUS.

Knaccudukanmsi okucIuTeIbHO-BOCCTAHOBUTENBHBIX peakiuid. Peak-
UM MEXATOMHOTO U MEXKMOJIEKYJISIPHOTO OKHCIIECHUSI-BOCCTAHOBIICHUS.
Peakiium BHYTPHUMOJIEKYJISIPHOTO OKHCJIEHUA-BOCCTAHOBJIEHHUS. Peakuun
CaMOOKHUCJICHHI-CAMOBOCCTAHOBJICHHUS (JUCTIPOTIOPIIIOHUPOBAHNUSA).

MeTtonbl COCTaBIEHHUS YPAaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIb-
HBIX peakiuii. Metos aekTpoHHOro Oananca. BousHue cpensl Ha mpoTe-
KaHUE€ OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.

XUMHYECKHE HMCTOYHUKH TOKA. OJIEKTPOAHBIE NOTEHIMANbL. Psij
CTAHJAPTHBIX JJICKTPOJIHBIX TOTEHIIMATIOB (DJIEKTPOXUMHUYECCKUN P
HamnpspKeHU MeTayuioB). [anbBaHWYECKHE SJIEMEHTHI UM MPUHLMUIIBI UX
pabotel. CocTaBieHHe raJbBaHHYECKUX d7eMeHTOB. OOpa3oBaHHE rajb-
BAHMYECKUX Map MPHU XUMUYECKHUX Mpoueccax. ['aaTpBaHUYECKUE DIIEMEH-
ThI, MPUMEHIEMBIC B JKU3HU: CBHHIIOBAas aKKyMYJSTOpHas Oarapesi, HU-
KeTb-KaJMHeBbIe OaTapeu, TOTUIMBHEIE SJIEMEHTHI.

DNEeKTPOJIN3 PaCcIUIaBOB M BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. [Iporiec-
Chl, IPOUCXOAIIME HA KaTOJE U aHOJE. YPABHEHUS DJIEKTPOXUMHYECKUX
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MPOLIECCOB. DIEKTPOJIHU3 BOAHBIX PACTBOPOB C MHEPTHBIMU 3JIEKTPOIAMH.
DNEKTPOIN3 BOJHBIX PAacTBOPOB C PaCTBOPUMBIMM ieKTpoaaMu. lIpak-
TUYECKOE MPUMEHEHHE AIIEKTPOIIN3A.

KomOunupoBannoe 3anstue Ne 8. OKHUCIMTEIBHO-BOCCTAHOBHUTEIb-
HBIC pEaKIUU.

JlaboparopHo-nipaktnyeckoe 3ansatue Ne 4. V3ydeHue OKHCIUTEIb-
HBIX CBOMCTB IepMaHraHaTa KaJus B pa3jIMYHbIX cpeaax.

CamocrositenbHas paboTa CTyJEHTOB.

PaccranoBka k03¢ (pUIIMEHTOB METOIOM 3JIEKTPOHHOI'0 OajaHca.

CocraBiieHHE OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M
3JIEKTPOHHOrO HajaHca.

KomOunmnpoBanHoe 3anstre Ne 9. DICKTPOXHUMHUYECKHAE TPOIECCHI.
DJIEKTPOIIH3.

CamocrosiTenbHast paboTa CTYAEHTOB.
CocraBiieHHe YpaBHEHUH JIEKTPOIIN3a

Tema 2.5. Knaccu-
(uKaIs BeuecTs.
[Ipoctsie Bete-
CTBa.

Copepxanuie yueOHOM HH(MOpMALIUU.

Merauel. [lonoxxenue meramioB B Ilepuoauueckoil cucreme U 0co-
OCHHOCTH CTpOEHUs UX aTOMOB. [IpoCThIe BelecTBa - METa/Ibl: CTPOCHHUE
KPUCTAJUIOB M METaJUTMYecKass XxuMuueckas cBsi3b. OOmue ¢uznueckue
CBOICTBA META/VZIOB U WX BOCCTAHOBUTCILHBIC CBOMCTBA: B3aHMMO/ICH-
CTBUE C HEMETa/UIaMu (KUCJIOPOJOM, TaJoreHaMH, CEpPOid, a30TOM, BOJIO-
pPOZIOM), BOJIOM, KMCIOTaMHU, pacTBOpAaMHU COJIEH, OpraHMYeCKUMH Bellle-
CTBaMH (CIIUPTAaMH, TaJIOTCHAJIKaHA-MH, (DEHOJIOM, KHCIIOTaMH), CO IIENO0-
gamu. OKCUABI U TUAPOKCHU]IBI METAJIOB. 3aBUCUMOCTh CBOWMCTB 3TUX CO-
€IMHEHUH OT CTeleHEH OKHUCIEHHUS METAJNIOB. 3HAauYeHHE METAJJIOB B
MPUPOJIE U )KU3HU OPTaHU3MOB.

Kopposust meramnos. Ilonstue xoppo3uu. XuMHYecKas KOpPPO3US.
DnekTpoxumMudeckas Kopposus. CrocoObl 3alllUThl METALIOB OT KOPPO-
31H.

O6mwme crocoObl TOyYeHHUsT MeTalloB. MeTtamiel B mpupozae. Me-
TAJUTypTrusi ¥ €€ BUJbL: MUPO-, TUJIPO- U DIEKTPOMETAILTYPrus. DIEKTPO-
JIU3 PacIjlaBOB UM PACTBOPOB COCIMHEHHN METAJIJIOB M €r0 MPAKTUIECKOE
3HAYCHUE.

Hemeramnbl. [lonokeHne HeMeTaylioB B NEPUOAUYECKON CHCTEME,
0COOCHHOCTH CTPOCHHUS UX aTOMOB. DIIEKTPOOTPUIIATEITHHOCTb.
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bnaropoanbie raspl. DIEKTPOHHOE CTPOCHHE ATOMOB OJIATOPOIHBIX
ra30B ¥ OCOOEHHOCTH UX XUMHUYECKHUX U (PU3NICCKUX CBOICTB.

Hemeramnsl - mpocteie BemiecTBa. ATOMHOE M MOJIEKYJISIPHOE HX
cTpoenue. Asutorponus. XUMHUYECKHE CBONCTBAa HeMeTauioB. OKucCIu-
TEJIbHBIE CBOWCTBA: B3aMMOJCICTBUE C METaUIAMH, BOJAOPOJOM, MEHEE
AJIEKTPOOTPUILIATEIIbHBIMA HEMETAJUIAaMHU, HEKOTOPBIMH CJIOKHBIMH BEIlIe-
cTBaMu. BoccTaHoBUTeIbHBIE CBONMCTBA HEMETANIOB B peakiusixX ¢ (To-
POM, KHCJIOPOJIOM, CIIOKHBIMU BEIIECTBAMU-OKHUCIUTENSAMUA (a30THOU U
CEepHOM KHUCTOTaMH U 1Ip.). Bogopon. J[BolicTBEHHOE MOJIOKEHHE BOAOPO-
na B Ilepuonmueckont cucreme. M3oronbl Bomopona. Tspkemas Bona.
OKucnUTENbHbIE U BOCCTAHOBUTEIIbHBIE CBOKWCTBA BOAOPO/IA, €0 MOJIyYe-
HUE U npuMeHeHue. Posb BOJOpoa B ;KMBOM M HEKUBOW ITPUPOJIE.

Komb6unupoBannoe 3austue Ne 10. Knaccudukanus u HoMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
METAJIJIOB U HeMeTayioB. Bojgopo.

CamocrosiTenbHast paboTa CTYAEHTOB.

OOuye cnocoObl MOTYYEHUSI METAIOB (KOHCHEKT JIOTOJIHUTEIbHON
JUTEPaATYphl).

3HayeHUe METaIOB B MPHUPOJIE U KU3HU OPraHU3MOB (KOHCIEKT J10-
MOJIHUTEJILHOM JINTEPATyPHI).

WHuepTHBIE ra3bl (KOHCTIEKT AONOIHUTEIBHON JIUTEPATYypPHl).

Hemertannbl — npocTsie BeliecTBa, CTPOCHUE, AJIOTPONHUS (KOHCHEKT
JIOTIOJIHUTEIBbHOM uTepatypsl).CBoiicTBa Bo1opoa.

Tema 2.6. OcHOB-
HbIE KJIacChbl HEOP-
raHUYECKUX CO-
STUHEHUM.

Copepxanue yueOHONU HH(OPMALIUH.

Boga. Ponb BozbI Kak cpenooOpa3yromiero BemecTBa KIeTKH. JKOJI0-
TUYECKHE acCMeKThl BOAOIOIb30BaHMs. .BomopoaHbie coeqHEHUs HEMe-
tayuioB. [lonydeHne amMmmuaka u XJIOpOBOAOPOJA CUHTE30M M KOCBEHHO.
dusnueckue cBorcTBa. OTHOMIEHNE K BOAC: KHCIOTHO-OCHOBHBIE CBOM-
CTBa.

Oxkcunpl. HeconeoOpasyromue u coseodpasyromme okcuapl. Kucior-
HBIE OKCHUBI, X CBOMCTBA. OCHOBHBIE OKCHIBI, UX CBOMCTBA. AMdoTep-
HBIC OKCHJBI, X CBOMCTBA. 3aBHCHUMOCTEH CBOMCTB OKCHJIOB METAJIOB OT
CTEIICHU OKHCJICHHS.

Kucnorer Heopranmdeckue. Kuciorel B cBeTe TEOPUM DJIEKTPOJIHTH-
yeckoi nucconmanuu. Kiaccudukanust Heopranndeckux kuciot. Oomue
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CBOMCTBA KHCJIOT: B3aMMOJICHCTBHE HEOPraHWYECKUX KHCIIOT ¢ MeTajuia-
MU, OCHOBHBIMH M aM(OTEPHBIMU OKCHJIAMHU U THIPOKCUIAMH, C COJISIMH,
o0Opa3oBaHue CIOXKHBIX 3pUPoB. OCOOEHHOCTU CBOMCTB KOHILIEHTPHUPO-
BAaHHOW CEPHOU U a30THOM KHCIIOT.

OcHoBaHus Heopranudyeckre. OCHOBaHMS B CBETE TEOPHUH AIEKTPOIIU-
THYecKoi auccoumanuu. Knaccudukanus HEOpraHMYEeCKUX OCHOBAHUH.
XUMHYECKUE CBOMCTBA IIEJIOYEH M HEPACTBOPUMBIX OCHOBaHUMU. CBOW-
ctBa ammuaka. KommiekcooOpasoBanue. [loHsATHE O KOMILJIEKCHBIX CO-
eauHeHusx. KoopauHaimoHHoOe 4HCIIO KOMIUIeKcooOpaszoBatens. BHyT-
pPEeHHSA M BHEIIHAA cdepa KOMIUIEKCOB. HOMEHKIaTypa KOMILJIEKCHBIX
coenquHenuii. Ix 3HaueHue.

KomOunupoBannoe 3anstre Ne 11. Okcuubl. JleTrydne BoIOpomHBIE
COEJIMHEHUS] HEMETAJUIOB.

CamocrosiTenbHast paboTa CTYAEHTOB.

JlBoiicTBeHHOE nojoxeHue Boaopoaa B [IC (KOHCHEKT JOMOJHUTEb-
HOM JIUTEpaTypHhI).

Hanucanue XMMHUYECKMX YpaBHEHMH, XapaKTEpU3YIOIIUX CBOWCTBA
BOJIOPOJIHBIX COETMHEHHUI HEMETAJJIOB, OKCHJIOB.

Komb6unupoBannoe 3ansatue No 12. ['MIpOKCHUIIBI: KMCIOTHI, OCHOBA-
HUsl. AMQpOTEpHBIE THIPOKCHIBI

CamocrosTenbHas paboTa CTyJCHTOB.

Hanncanve ypaBHEHMH XMMHUYECKMX PEAKLUN, XapaKTEPU3YIOLINX
CBOWCTBA HEOPraHMYECKUX KHUCIOT, OCHOBAaHHMH, aM(pOTEPHBIX I'MIPOKCHU-
JI0B.

Pemenue 3amad Ha BBIYMCICHME MAacchl, 00beMa, KOJIMYECTBa Bellle-
CTBa MPOJYKTa PEAKLMH, €CIM OJHO U3 BEUIECTB JAHO B BHJIE PacTBOpa C
OIPEIETICHHON MaCCOBOM J10JIEW PACTBOPEHHOI'O BEIIECTBA.

Komb6unuposannoe 3anstue Ne 13 Conu. Kommnekchble conu. I'ene-
TUYECKAasl CBSI3b MEXAY KIaCCAMH.

CamocrosrenbHas paboTa CTyJ€HTOB.

Hanucanue ypaBHEHUN XHUMHUYECKHMX pEaKLUH, XapaKTEpU3YIOIIHUX
CBOMCTBA HEOpPraHudeckux cosieil. CocTaBieHHe LENOYEK MPEBPALICHUM.

Pemenue pacueTHbIX 3ajad.

JIaGoparopHo-mipakTuueckoe 3ansatTue Ne 5 M3zyuenue peaxiuii oopa-
30BAHMS KOMIUIEKCHBIX COCJUHEHUM.
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CamocrosiTenbHast paboTa CTy/IEHTOB.

CocrapicHre Ha3BaHUM KOMILICKCHBIX coeauHeHnii. CocraBieHUE
(hopMyIT KOMIUIEKCHBIX COSUHEHUI 110 HA3BAHMSIM.

Pemrenue nenoyex npeBpalieHuii.

Tema 2.7. PacTBO-
pBI

Coneprxanue yueOHOM nH(pOpMAIHH.

[TonsTue o aucnepcHbix cuctemax. Kinaccudukanus JucnepcHbIX CU-
CTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSIHUS TUCIIEPCUOHHON Cpe/bl U
qucrepcHoi (asbl, a Takke Mo pa3Mmepy ux yactuil. ['pyOoaucrepcHbie
CHUCTEMBI: DMYJIbCUU U CYCIIEH3UU. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJIIO-
UAHbIC (30U W TeIH) U UCTUHHBIE (MOJEKYIsSpHbIe, MOJEKYISIPHO-
WOHHBIE | MOHHBIE). DPdexT Tunnansa. Koarynsamus B KOITOUIHBIX pac-
TBOpax. CuHEpe3uc B resx.

3HaueHue AUCIEPCHBIX CUCTEM B KUBOM M HEXXKUBOU MPUPOAE U MPaK-
TUYECKON JKU3HU YEJIOBEKa. DMYJIbCUU U CYCIEH3UHU B CTPOUTEIIbCTBE,
MUIIEBOM M MEIUUMHCKOW MPOMBINUIEHHOCTH, KOCMETHKE. buonorunue-
CKHE, MEJIULIMHCKUE U TEXHOJIOTMUECKHUE 30JI1. 3HAUEHHE Teieil B OpraHu-
3alUM JKMBOW Marepuu. buosiorndeckue, NUILEBbIC, MEAULMHCKHUE, KOC-
metnueckue renu. CuHepesuc Kak (pakTop, onpeaensonii CpoK roaHo-
CTH IPOAYKIMH Ha OCHOBE reneil. CBepThIBaHUE KPOBM Kak Omoyioruye-
CKMI CUHEPE3UC, €r0 3HaYCHUE.

ITonsitne o pactBopax. PU3MKO-XMMHUYECKAs MPUPOJA PACTBOPEHUS H
pacTBOpOB. B3anMonencTBre pacTBOPUTEIL U PACTBOPEHHOI'O BEIIECTBA.
PactBopumocTs BemecTB. CriocoObl BbIpaK€HUSI KOHLIEHTPALUK PacTBO-
POB: MaccoBas J10JIsl paCTBOPEHHOT'O BellecTBa (MPOLEHTHAsS ), MOJIIPHAS.
Teopust 3JIE€KTPOJUTHYECKOM JHCCOLMAMUA. MexaHu3M JucCcoUHranuu
BEILECTB C pa3IMYHbIMU THUIIAMM XUMHUYECKHMX CBs3ell. Bkuan pycckux
YUEHBIX B pa3BUTHE NPEICTABIECHUN 00 3JIEKTPOIUTUYECKON AHcCColua-
1uy. OCHOBHBIE TOJIOKEHUS TEOPUU DJIEKTPOIUTUYECKON AMCCOLUALNH.
CremneHp 3JeKTPOIUTUYECKON AUCCOUAIMK U (PAKTOPHI €€ 3aBUCUMOCTH.
CuipHBIE U CPEHUE DIIEKTPOIIUTHI.

Huccoumanusa Boasl. Bomopoansiil mokazarens. Cpena BOJAHBIX pacTBO-
POB BJIEKTPONIUTOB. Peakiiun oOMeHa B BOAHBIX PACTBOPax 3JIEKTPOJIUTOB.
[Mupponmn3 kak oOMeHHBIN mporecc. HeoOpaTuMplii THAPOIU3 OpraHuyve-
CKMX U HEOPraHMYECKMX COCIMHEHUH M €r0 3HAY€HUE B NPAKTHUYECKOU
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JeSITEIbHOCTH YEJIOBEKA.
OOpatumelii ruaponu3 coneil. CryneHuarsiii rugponus. [Ipaktuueckoe
IPUMEHEHHE THPOIIN3a.

I'unponus opranmveckux BemiecTB (OENKOB, KHUPOB, YIJIEBOAOB, IMOJU-
Hykjeotu10B, AT®) n ero Onosoruuyeckoe U MPaKTUYECKOE 3HAUYEHUE.
OwmpbuieHnE )XUpoB. Peakuus srepuduxanyu.

KomOunupoBannoe 3ansitue Ne 14. JlucnepcHsie cuctemsl. Boma. Hc-
THHHBIE PaCTBOPHI. PAaCTBOPUMOCTSD.

CamocrosrenbHas paboTa CTyJCHTOB.

IToaroToBUTE COOOIIEHUS IO OJHOM U3 MPEAJIOKEHHBIX TeM: «IcTe-
TUYecKas, OMOJIOrMYecKasi U KyJIbTypHas pPOJIb KOJJIOUAHBIX CHCTEM B
KHU3HHU YCIIOBCKA», «3My.HI)CI/H/I H CYCIICH3UH B CTPOUTCIILCTBC, HI/IHIGBOI71
U MEIMLUHCKON MPOMBIIUIEHHOCTH, KOCMETHKE», «buonorunueckue, me-
JUIMUHCKUE U TECXHOJIOTUYCCKUC 30JIN)», «3HayeHue rejeu B opraHu3anuvun
KUBOM Martepumn», «buoslornuecKue, NuIeBble, MEIULIIMHCKUE, KOCMETH-
yeckue renn», «CuHepesnc kKak (akTop, ONpeAessIFoInil CPOK TOTHOCTH
HOPOAYKIMM Ha OCHOBE Treiei», «CBepThiBaHHE KPOBHM Kak OHOJOrHue-
CKMI CUHEPE3UC, €r0 3HAYCHUED.

KomOunupoBannoe 3anstue Ne 15. CriocoObl BeIpaKeHHUs KOHIIEHTpa-
IIUU PaCTBOPOB.

CamocTosiTenbHast paboTa CTYACHTOB.

Pemienue 3agau Ha HaxOXKAEHUE MPOLUEHTHOM M MOJISIPHOM KOHIIEH-
Tpaluu pacTBopa.

Pemenue 3a1ay Ha BBIYMCIIEHHE Macchl UM 00bEMA MPOAYKTA peak-
I[UU TI0 U3BECTHON Macce Wiu 00bEMY HCXOHOTO BEIIECTBA, COJIEpKallle-
ro ONpPENeIEHHYI0 MACCOBYIO JIOJIIO MPUMECEH; pacdyeT MacCOBOW 10U
XUMHUYECKOT0 COEJIMHEHUS B CMECH.

KomOunupoBannoe 3anstue Ne 16. Bogopoansiii moka3aremnb. DJeK-
TPOJIUTUYECKASI TUCCOIMALIMS SJIEKTPOJIUTOB B BOJHBIX PACTBOPAX.

KomOunupoBannoe 3anstue No 17. Peakiuin HOHHOTO 0OMEHa.

CamocrosTenbHas padoTa CTyICHTOB.

CocraBiieHHE TTOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH.

Pemrenune 3ama4 Ha ompeneneHne BOJOPOJHOTO TOKA3aTeNsl pacTBopa
3aJJaHHOW MOJIIPHOM KOHIIEHTPALIUH.

JlabopaTopHo-nipakTudeckoe 3aHsTHe No6 H3yueHne XUMHUYECKUX
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CBOMCTB OCHOBAaHUM.

CamocTosiTenpHast paboTa CTYACHTOB.

CocraBieHrue ypaBHCHHMH pEakIMid MOATBEP)KIAIONINX XUMHUUYECKHE
CBOMCTBA OCHOBAHUI.

Pemrenue pacueTHbIX 3a1a4.

Kombunuposannoe 3anstue Ne 18. I'maponus conei.

CamocrosTenbHas padoTa CTyICHTOB.
CocraBieHne ypaBHEHHI THIPOJIM3a COJICH, ONpeIeIeHUue CpeIbl pac-
TBOPOB.

JIaboparopHo-npakTudeckoe 3aHsaTHe No7 OmnpeneneHue KauecTBEH-
HOT'0 cOocTaBa cosieil. ['uaponus coneil.

CamocrosiTenbHast paboTa CTYIEHTOB.
CocraBiieHne ypaBHEHMI peaklHil MOATBEPKIAOMIMX XUMHUYECKHE
CBOICTBA COJIEH, PEAKIIMU TUAPOIIU3a COJICH.

Tema 2.8. Xumusa
3JIEMEHTOB.

Coneprxanue yueOHOM HH(POpPMAIIHH.

Onementsl [A-rpynnsl. [lenounsie Metamnbsl. OOmias XxapakTepuCTU-
Ka ILIEJOYHBIX METAJUIOB Ha OCHOBaHMM mojoxeHus B [lepuoguueckoit
cucreme aneMeHToB .M. MenneneeBa u crpoenust aromos. [lonyuenue,
¢usznyecKkue M XMMUYECKHE CBOWCTBA IEJIOYHBIX MeTayioB. KaTtnoHsl
IIEJOYHBIX METAJJIOB KaK BakKHEHIas XuMHuueckas (opMa Ux CyliecTBo-
BaHUs, PETyJATUBHAsA POJIb KATUOHOB Kallus M HATPHUS B JKUBOM KIIETKE.
[TpuponHbIE COEAMHEHNS HATPUS U Kalusl, UX 3HAYCHHUE.

Onements! [IA-Tpynmnbl. OOmias XapakTepUCTUKA HIEJIOYHO3EMETbHBIX
METAJIJIOB ¥ MarHusl Ha OCHOBAHMHU NOJ0KeHus B llepnoanueckoit cucre-
Me annemeHToB J[.M. MenneneeBa u ctpoenus aromoB. Kanpuui, ero mo-
Jdy4eHue, pu3nueckue U XMMUYecKre CBoicTBa. BaxkHeilmue coennHeHus
KaJbllMs, UX 3Ha4eHue M npumeHenue. Kanpumii B mpupose, ero 6uoso-
ru4ecKas polib.

AmomuHun. XapakTepUCTUKA aTIOMHUHHUS Ha OCHOBAHHUM TOJIOKEHUS
B Ilepuonunueckoit cucreme snmemeHToB JI.M.MeHneneeBa il cTpoeHUs
atoma. [lomyuenue, ¢usznyeckre W XMMUYECKHE CBOWCTBA AIOMUHMUSL.
Baxnelmme coequHEeHUsT alIOMUHUSA, UX CBOMCTBA, 3HAYEHUE U TIIPUME-
Henue. [Ipupoanble coeAMHEHNS aTIOMUHUS.

Onementsl [VA-rpynnel. O0mas XapakTepUCTHKA 3JIEMEHTOB 3TOMN
Ipynnsl HAa OCHOBAaHMHU MX NojoxeHus B Ilepuoanueckoi cucreme aie-
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MeHnToB [[.M. MenneneeBa u CTpoeHUs aTOMOB. YTJIEpOd U KpEeMHUH. YT-
nepoxa u ero awtorponwus. CBONCTBA aJTIOTPOIHBIX MOAUGBUKAIIUN yrie-
poja, UX 3HauYeHue U npuMeHeHue. OKCUABI U TMIPOKCUABI yrilepoaa U
KpEMHHUS, UX XUMHUUeckue cBoiicTBa. ConM yroibHONW U KPEMHUEBBIX KHC-
JOT, UX 3HadyeHue U npuMmeHenue. [Ipuponoobpasyromias pois yriepoaa
JUISL )KUBOHM M KPEMHUS - JJIsl HEXUBOU Npupoabl. CHIMKaTHAS TPOMBIII-
JIEHHOCTb.

Heoprannueckue nomumepsl. Ilonmumepsl - NpoCThIe BEIECTBA C
aTOMHON KPHUCTAJJIMYECKOW pPELIeTKON: aJUIOTPOINHbIE BUIOU3MEHEHUS
yraepoaa (anmmas, rpaduT, KapOuH, (QyJIepeH - B3aUMOCBS3b THOpUIN3a-
UK opOuTaneil y aToMoB yriiepojia ¢ MPOCTPaHCTBEHHBIM CTPOEHUEM ajl-
JOTPOMHBIX MOAW(DUKAINI); CEIeH W TEeJUIyp ILEMOYEYHOTO CTPOSHHUS.
[Tonumepsl - CIOXKHBIE BELIECTBA C aTOMHOM KPUCTAJUIMYECKOH peleT-
KOH: KBapl, KPEMHE3eM (JUOKCHIHbIE COEAMHEHUSI KPEMHUs), KOPYH]
(oxcuA aJIOMHHMSA) U AJTIOMOCHUJIMKATHI (T10JIEBbIE LIMATHI, CIIIOJA, KAO-
auH). MuHepansl 1 ropHsle nopoabl. Cepa miactuueckas. MuHepaabHOe
BOJIOKHO - acOecT. 3HaueHHe HEOPraHMYeCKUX MPUPOJHBIX MOJUMEPOB B
(GbopMHpPOBaHUYN OJJHOHM M3 TE€OJIOTMYECKIX 000JI0YEK 3EMITH - TUTOCQEPHI.

Knaccugukaius monuMepoB 1Mo pa3aIuyHbIM IpU3HAKaM.

Onementsl VA-rpynnel. OOmiasi XapakTepUCTHKA 3JIEMEHTOB 3TOM
IpyMNIbl HA OCHOBaHMM MX ToJyiokeHUs B Ilepuoanueckoil cucreme ane-
menToB [[.1. MenpeneeBa u ctpoenust atoMoB. CTpOEHHUE MOJIEKYIIBI a30-
Ta ¥ aJUIOTPONHBIX Moaudukanuid Gocdopa, ux Gusnyeckue U XUMHUe-
ckue cBoiicTBa. Bomopoansie coenuHenus anemeHToB VA-rpymmbl. Ok-
cuibl a3ota U pochopa, COOTBETCTBYIOIINE UM KUCIOTH. CONM 3TUX KHUC-
not. CBoicTBa KUCIOPOJHBIX COeMHEHUN a3oTa u (ocdopa, ux 3Haye-
HUE U NpUMeHeHue. A30T u Qochop B mpupone, ux Ouosornyeckas
poib.OnemMenTsl VA-Tpymnmbl. O0mas XapakTepucTUKa SJIEMEHTOB ITOM
Ipynmbl Ha OCHOBAHMHU MX mojoxeHus B [lepuoaunueckoit cucreme aie-
meHToB [[.1. MenneneeBa u ctpoeHust arToMoB. CTpOEHUE MOJIEKYJIBI a30-
Ta U aUIOTPONHBIX Moaudukanuil pocdopa, ux GuUanUecKkrue U XUMHYe-
ckue cBoiicTBa. Bomopoansle coenuHeHus 3nemMeHToB VA-rpynnbl. Ok-
cunsl a3ota u pocdopa, cooTBeTCTBYIOMUE UM KUCIOTHL. COJIM 3TUX KHC-
7ot. CBoicTBa KHCIOPOJHBIX COEAMHEHHMH a3oTa u (ocdopa, ux 3Hayde-
HUeE 1 npuMeHeHne. A30T u pocdop B mpupoe, MX OMOJOrHIecKast poib.
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Xanpkorensl. O01as XapakTepUCTUKA XaJIbKOT€HOB HA OCHOBAHUU UX
nosoxenus B Ilepuonnueckon cucreme anementos [I.M. Menneneesa u
CTPOEHHUSI aTOMOB. XaJIbKOI'€Hbl - IPOCThIE BELIECTBA. AJUIOTPOIUS.
CrpoeHrie MOJIEKYNT aIJIOTPONHBIX MoAu(uKanuii U ux cBoiicta. Ilomy-
YeHHEe M NMPUMEHEHHUE KHCIOpoJa U cepbl. XalbKOI'€Hbl B MPUPOJE, UX
OuoJsioruueckas poib.

I"anorensl. O01as XapakTepUCTUKA raJIOTEHOB HA OCHOBAaHUM HX I10-
noxenuss B Ilepmommueckon cucreme sneMeHToB J[.M.MenneneeBa u
CTPOEHHUsI aTOMOB. 'ajoreHbl- MpOCThIe BELIECTBA: CTPOEHUE MOJEKYI,
XUMUYECKHE CBOMCTBA, MOJY4YEHUE U NpUMEHEHHE. Baxueime coenu-
HEHMsl TaJIOTCHOB, MX CBOMCTBA, 3HAY€HUE M NPUMEHEHHE. [ 'anoreHsl B
npupojie. buonornueckas posib rajloreHos.

OcoGennoctu crpoenusi atomoB d-snementoB (IB-VIIB-rpymm).
Menp, IMHK, XpOM, JK€JI€30, MapraHell KaK MPOCThIe BEUIeCTBa, X (U3u-
YeCKUe U XUMHUYecKue cBoWcTBa. HaxokeHne 3TUX METasloB B IMPHUPO-
1e, UX ToJy4yeHue u 3Hauenue. CoequHeHus (/-3JIeMEHTOB C pa3IMYHBIMU
CTETEHSAMHU OKHCIEHHsI. XapaKTep OKCHJIOB U TMIPOKCUIOB ITHX 3JI€MEH-
TOB B 3aBUCUMOCTH OT CTENIEHU OKHUCIICHUS METaJlIa.

KomOunupoBannoe 3anstue Nel9. Illenounsle U 1e104HO-3eMeNbHBIE
MeETaJlJIbL.

CaMocrosTenbHas pa60Ta CTYACHTOB.
Brranciaerne Macchl UCXOTHOTO BCIICCTBA, €CJIM U3BCCTCH ITPAKTHUYC-
CKMH BBIXOJ X MaccoBas JI0JIS €ro OT TCOPCTUUCCKH BO3SMOIKHOTO.

Komb6unupoBanHoe 3ansrue Ne 20. AnroOMUHUI U €r0 COETUHEHMUS.

CamocTosiTenbHast paboTa CTYACHTOB.
Brruucnenune maccel win o0beMa MPOAYKTOB PEAKIIUU 10 W3BECTHOM
Macce Ui 00heMy UCXOIHOTO BEIIECTBA, COJIEPIKAIIET0 MPHUMECH.

KomOunupoBannoe 3anstue Ne 21. CBolicTBa COEIMHEHHN yriepoja
1 KpeMHusi. Heoprannueckue nojamMepsl.

CamocrosiTenbHast paboTa CTYAEHTOB.
Omnpenenenne MOJEKYISIpHON (OpMyYIbI ra3000pa3HOro BelecTBa IO
M3BECTHON OTHOCHUTEIHHON MIIOTHOCTH M MAacCOBBIM JIOJISIM AJIEMEHTOB.

Komb6unupoBannoe 3anarue Ne 22. CpoiictBa azota, (ocdopa u ux
COCIMHEHUI.

CamocTosiTenbHasi paboTa CTYJAEHTOB.
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Onpenenenre MOJIEKYJISIpHON (OpMyIIbI BEIIECTBA [0 MacCOBBIM JI0-
JISIM 3JIEMEHTOB.

KomOunupoBannoe 3ansitre Ne 23. CBoOHCTBa KMCIOPOJIA, CEPBI U UX
COCIMHEHU.

CamocrosTenpHas pa60Ta CTYACHTOB.
BrrunciaeHus 1Mo XuMHYECKUM YpPaBHCHUAM peaKuHﬁ, €CJIM OAHO Hu3
pe€arupyromunx BEMECTB 1aHO B HU30BITKE.

KombOunupoBanHoe 3anstue Ne 24, CBOHCTBaA raJlOr€HOB U UX COC/IH-
HEHUM.

CamocrositenbHas paboTa CTyJEHTOB.
PacueTsl 10 XMMHUYECKUM (OPMYIIaM.

KomOunmpoBanHoe 3ansatue Ne 25. CBoicTBa COCOUHEHHH Me[H,
IIMHKa, XpOMa, JKeyesa.

CamocrosTenbHas paboTa CTyJEHTOB.
Perrenne KOMOMHMPOBAHHBIX 3a]1a4.

JlaboparopHo-nipaktuyeckoe 3anstue Ne 8. JluddepeHnmpoBanHbIi
3ayer.

CamocTosiTenbHast paboTa CTYACHTOB.
Perreniie 0a30BBIX TECTOBBIX 3aJIaHMIA.

1

2

Paznen 3. Opranu-
yecKasg XUMUS

46

24

35

Tewma 3.1. Ilpenmer
OpraHMYECKOM Xu-
muu. Teopus
CTPOEHUS OPTaHU-
YECKUX COEe/IMHE-
HUM.

Copepxanue yueOHONU HH(pOPMALIUH.

IIpenmer opranuyeckoit xumuu. IloHsTHE 00 OpraHMYecKOM Belle-
CTBE M OpPraHMYecKod XuMHuHU. KpaTkuil o4epk MCTOpPUHM pa3BUTHA Opra-
HU4YecKoM xumuu. Burtanmusm u ero kpymenue. OcoOEHHOCTH CTPOEHHS
OpraHNYeCcKHUX coennHeHnil. KpyroBopot yriieposna B nmpupose.

Teopuss crpoeHuss oprannueckux coenuHeHuii A.M. byrneposa.
[Ipeanocbuikn co3gaHus T€OpUH CTpOeHMs. OCHOBHBIE IOJOKEHHUS TEO-
pun ctpoenust A.M.byrnepoBa. XuMH4ecKkoe CTpPOEHHE U CBOICTBA opra-
Hudeckux BemecTB. [lonatue o0 m3omepun. CrnocoObl oTOOpakeHUs
CTpOEHHUsI MOJIEKYJBI ((hopMyibl, Mojienn). 3HaueHue Teopun A.M. byt-
JepoBa JJIsl pa3BUTHS OPTaHUYECKON XUMUHN U XUMHUYECKHUX ITPOrHO30B.

Crpoenue aToMa yriepoaa. JIeKTPOHHOE 00J1aKko U OpOuTaib, 5- U p-
opbuTanu. DIEeKTPOHHbIE M AJIEKTPOHHO-Tpaduyeckue (HopMysbl aToma
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yriepoja B OCHOBHOM M BO30YXIEHHOM cOCTOsiHHsIX. KoBasleHTHast Xu-
MUYecKasl CBSI3b M €€ KJIAaCCU(UKAIHS 110 CIIOCO0y TEepeKphIBaHUSI OpOU-
tanei (a- u y-cBsa3u). [lonstue rubpuausanuu. Pa3nuunpie Thmbl THOpHU-
qu3anud ¥ GopMa aTOMHBIX OpOWTaeld, B3aMMHOE OTTAIKHUBAHUE THU-
OpUAHBIX OpOWTAJCH M MX PACIOJOKEHHE B IPOCTPAHCTBE B COOTBET-
CTBUU C MUHUMYMOM JHEpruu. ['eomMeTpusi MOJIEKyJ BemlecTB, oOpa3o-
BaHHBIX aTOMaMH YIJIepoJia B Pa3IMUHBIX COCTOSIHUSX THOPHIN3AIUH.

KomOunupoBannoe 3ansatue Ne 26. [Ipenmer opraHn4ecKoil XUMHH.
Teopust ctpoeHus oprannyeckux coenrHenui A.M.bytieposa.

CamocrosTenbHas paboTa CTyJCHTOB.
CocraBiieHue CTPYKTYPHBIX (OPMYJ OPraHUYECKHX COCTUHEHHIA.
CocraBienne GopMys H30MEPOB U TOMOJIOTOB, HX Ha3BaHH.

Komb6unupoBannoe 3anstue Ne 27. Knaccudukanus 1 HOMEHKIATypa
opranuyeckux coeauHeHui. CoBpeMEHHBIE MPEJICTABICHUS O XUMHYE-
CKOM CTPOCHHMH OPTaHUYECKHX COCTUHEHHII.

CamocrosTenpHas padoTa CTyIEHTOB.
CocraBnenue GopMys HpeAebHbIX YIIIEBOJAOPOAOB , UX HU30MEPOB, CO-
CTaBJICHUE HAa3BaHUU yIJI€BOJIOPOIOB.

KomOunupoBannoe 3ausarue Ne 28. Kinaccudukanus peakumii B opra-
HUYECKON XUMUH.

CamocrosTenbHas paboTa CTyJCHTOB.
I'enernueckas cBsI3b OpraHMYECKUX COEIMHEHUH (pelIeHue 1enoYeK mpe-
BpaueHuil.) Hanrcanue ypaBHeHUH peakiui.

Tewmsl pedeparon: «Kusup u nesrenbHocth A.M.byTieposay, «Bura-
JIM3M U €70 Kpax»

[Tpaktuueckoe 3anstre Ne9 M3omepus u HOMEHKIATypa yrieBOJ0po-
noB. Pemienue 3a1a4 Ha BBIBOJI XUMUYECKHUX (DOPMYIL.

CamocrosrenbHas paboTa CTyJ€HTOB.
Perienue 3a1a4 Ha BBIYMCICHUS IO XUMUYECKUM (OPMYIIaM.

Tema 3.2. IIpe-
JIeIbHBIE YTIIEBO-
JOPOJIBI.

Copepxanue yueOHOU HH(MOPMALIUH.

I'omonoruueckuit psn ankanoB. [lonstue o0 yrmeBomopomax. Oco-
OEHHOCTH CTPOEHUS MPEIENbHBIX YIIIeBOJOPOI0OB. AJIKaHbI KaK MpeacTa-
BUTENH IPEJEIIBHBIX YIIIEBOAOPOJOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIBI METaHa M JIPYruX aJKaHoB. ['oMonornyeckuii psg u
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nzomepus napaguHoB. HopmanbHOe W pa3BEeTBICHHOE CTPOEHHE Yriie-
poaHoil nenu. HomeHknarypa ajnkaHoB U aJKWIbHBIX 3amectureneil. dOu-
3MYECKHUE CBOICTBA AIKAHOB. AJIKaHbI B IPUPOJIE.

Xumuueckue cBoiicTBa ankaHoB. Peakuuu SR-T™na: ranoreHupoBa-
Hue (paborel H.H. Cemenora), autpoBanne no KonoanoBy. MexaHusm
peaKuMH XJOPUPOBAHMUS AJIKAaHOB. Peakuuu neruipupoBaHusi, TOPEHUs,
KATAJIMTUYECKOTO0 OKUCIEHUsl alKaHOB. KpeKkWHr ajlkaHOB, pa3iIMyHbIC
BUJIbI KPEKUHTa, MPUMEHEHUE B MPOMBIIUIEHHOCTH. [Iuponu3 u koHBep-
CHUsl ME€TaHa, U30MEpHU3alsl AIKAHOB.

[Tpumenenne u cmocoObl momy4eHus ankaHoB. O0acTH MPUMEHEHUS
ankaHoB. [IpoMblIleHHbIe CIOCOOBI TOTYYEHHS alIKaHOB: IMOJIyYeHUE U3
MPHUPOJHBIX MCTOYHHKOB, KPEKWHT TapadHHOB, MOJYYCHUE CHHTETHYC-
ckoro OeH3uHa, razuduKaius yris, ruApupoBaHue ankeHoB. Jlaboparop-
HbIE CIOCOOBI MOMYYeHHUsl aJIKaHOB: CMHTE3 Bropiia, nexapOokcuiInpoBa-
HUE, TUAPOIIN3 KapOuaa amroMUHUS.

Huknoankansl. ['OMOJIOTMYECKHI pAl M HOMEHKJIATypa LUKIOAJIKA-
HOB, UX obOmas ¢opmyna. [lonsatue o HampsokeHuM nukia. M3omepus
HHKJIOAIKAHOB: MEXKIJIACCOBAsA, YIJIEPOJHOIO CKEJETa, F€OMETPUYECKasl.
[Tonyuenue u ¢u3nUecKre CBOICTBA IUKIOATKAHOB. XUMHUYECKUE CBOM-
cTBa IUKIoAIKaHOB. Crenuduka CBOMCTB IUKJIOATKAHOB C MaJIbIM pa3-
MEpOM LIMKJIA. Peakiuy npucoeMHEHUs U paIMKAJIbHOTO 3aMEIIeHUSI.

KomOunupoBannoe 3ansarue Ne 29. IIpenenbHbie yriieBoIOpOabl. AJl-
KaHbl. [{uKiI0anKaHbl.

CamocrosiTenbHas paboTa CTYAEHTOB.

Pemienue 3a1a4 Ha BBIYMCICHUS IO XUMUYECKUM (POPMYIIaM.

CocraBieHue (GopMyil MpenenbHbIX YrIeBOJOPOJOB, UX U30MEPOB U
TOMOJIOTOB, COCTaBJIEHUE Ha3BaHUI YIIIEBOJLOPOAOB.

Hanncanue ypaBHeHUI peaknuil.

JIaboparopHo-nipaktuyeckoe 3anatue Ne 10. CpoiicTBa TBEPIBIX Ma-
paduHOB. PacdeTsl Macchl BEIIECTB WM 00bEMa ra3a 1Mo U3BECTHOMY KO-
JIMYECTBY BEIIECTBA, Macce, 00beMYy.

CamocTosiTenbHast paboTa CTYAEHTOB.
Pemienue 3a7au Ha HaX0XJIEHHE MACChl BEIIECTB WM 0ObeMa rasa 1o
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce, 00beEMY.

Tewma 3.3. Henpe-

Coneprxanue yueOHOM nH(pOpMaIHH.
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JIeNTbHBIC YTIIEBO-
JOPOJIBI.

l'omosiornyeckuii psii anKeHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIBI STUJICHA U aTKEHOB. [ OMOJIOTHYECKUH s U O0IIast
dopmyna ankeHoB. V30Mepusi 3TUIICHOBBIX YIJIE€BOJOPOAOB: MEXKKIACCO-
Basi, YIJIEPOAHOIO CKEJETa, IOJI0KEHHSI KpaTHOW CBSI3U, FEOMETPUUECKAs.
Oco0eHHOCTH HOMEHKJIATYpbl STUJICHOBBIX YIJIEBOAOPOJOB, Ha3BaHUs
BAKHEUINUX paguKaIoB. PU3MUECKUE CBOMCTBA AJIKEHOB.

XHWMHYECKUE CBOMCTBA AJIKEHOB. DJIEKTPOMHUIBHBIA XapakTep peak-
LIMH, CKIIOHHOCTb K PEeaKLMsIM IPUCOEANHEHNS, OKUCIEHUS, IOJMMEpU3a-
nuu. [IpaBuno MapkoBHUKOBa U €ro 3JIEKTPOHHOE oOocHOBaHue. Peak-
MU TaJOT€HUPOBA-HUS, TUAPOTAIOTeHUPOBAHUS, THAPATALIMU, TUIPUPO-
BaHus. Mexanusm AE-peakuuii. [ToHsiTHE O peaknuax MOJIMMEpPHU3AIUU.
['openue ankeHoB. Peakuny OKUCICHHUS B MSTKUX U JKECTKHX YCJIOBHSX.
Peakuus Baruepa u ee 3HaueHus A1 0OHApY>KEHUS HEMIPeeIbHBIX yIie-
BOJIOPOJIOB, MTOJIy4YEHUS TJIUNKOJIEH.

[Ipumenenue 1 crocoObl MOTY4YeHHsI adKeHOB. Mcronb30BaHue BBICO-
KON peaklMOHHOW CIIOCOOHOCTH aJKEHOB B XMMHUYECKOH MPOMBIIIIEHHO-
ctu. [Ipumenenue stuneHa u npomnuieHa. [IpoMellieHHBIE CIIOCOOBI TTO-
Jy4eHHUs aJKeHOB. Peakuuu AerujpupoBaHUs U KpEeKUHra ajnkaHoB. Jla-
60paTopHBIE CIIOCOOBI MOTYUYEHUS ATKEHOB.

Anxanuensl. [lonsTue u KiaccupuKalys AUEHOBBIX YIJIEBOJOPOJIOB
10 B3aMMHOMY PAacIoJ0XKEHUIO KPaTHBIX CBsA3el B MoJiekyie. OcoOeHHo-
CTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHHUS COTPSIKEHHBIX IHe-
HOB. [loHsiTHE 0 N-3nMeKTpOHHOM cucTeme. HomeHknaTypa TUEHOBBIX YT-
neBoA0po10B. OCOOCHHOCTH XUMHUYECKUX CBOMCTB COMPSDIKEHHBIX JHE-
HOB, KakK CIJIEJCTBUE€ MX DJJIEKTPOHHOro crpoeHus. Peakuun 1.,4-
npucoeaunenusd. [lonumepusanus nueHoB. CrocoObl MOJydYeHUsl TUEHO-
BBIX yIJ1eBO10po/10B: paboTsl CB. Jlebenesa, neruipupoBaHue aqKkaHOB.

OCHOBHBIE TOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN Ha
npuMepe MPOAYKTOB MOJIMMEPHU3ALNN AJIKEHOB, aJIKaJIMEHOB U UX rallo-
TEHIPO-U3BOAHBIX. MOHOMED, MOIUMED, PEAKLMs MOJTUMEPU3ALNH, CTe-
NeHb MOJUMEPU3ALNU, CTPYKTYpHOE 3BEHO. THUIBI MOJUMEPHBIX ILETeH:
JTUHENHbIE, pa3BeTBICHHBIE, cliuThie. [IoHATHE O cTepeoperynsipHbIX MO-
aumepax. llomumepsl TepMmoriacTHUHbIE M TepMopeakTuBHbIE. [lpen-
CTaBJIEHUE O IJIacTMaccax U snacrtomepax. [[oauITHIIEH BBICOKOTO U HU3-
KOr0 JaBJI€HUs, €ero CBOMcTBa M npuMeHeHue. Karammzaropel Lurnepa-
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Harra. [TonunponuieH, ero npuMeHeHUue U cBOWcTBa. ['anorenconepxa-
MKe TMOJIUMEpPHI: Te(JIOH, MOTMBHHUIXIOpUI. Kayuyku HaTypajabHBIN U
cuntetnueckue. Comnonumepsl (OyTaAHMEHCTUPOIBHBIM Kayuyk). Bynka-
HU3alMs KaydyKa, pe3rHa U Y00HUT.

KomOunupoBannoe 3ansarue Ne 30. HempenenbHble yIiieBOIOpPOIBI.
AJIKEHBI.

CamocrosrenbHas paboTa CTyJEHTOB.

CocraBnenue (opMyll alKeHOB, UX M30MEPOB U FOMOJIOTOB, COCTaB-
JICHUE Ha3BaHUM YTI€BOLOPOIOB.

Hanncanue ypaBHeHUI peakuii.

KomOunupoBannoe 3anstue Ne 31. AjkaaueHsbl.

CamocrosiTenbHast paboTa CTYIEHTOB.

CocraBnenue GopMyll alKaAUeHOB, UX W30MEPOB U T'OMOJIOTOB, CO-
CTaBJICHUE HA3BaHUM yTJIEBOJIOPOJIOB.

Hanucanue ypaBHeHUl peakuuid.

JIaboparopHo-npaktudeckoe 3austue Ne 11. CpoiicTa sTmiiena. Uzy-
YEHUE CBOKMCTB MOJIMMEpOB. Pacderhl Macchl BENIECTB WM O0beMa rasza
110 N3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce, 00beMy.

CamocrosTenbHas paboTa CTYAEHTOB.
Penienue 3a/1a4 ¢ BBIYMCICHUSIMHU IO YPABHEHUIO PEAKLIMH.

KomOunupoBannoe 3anstue No32. ATKUHBIL.

CamocrosTenbHas paboTa CTyJCHTOB.

CocraBnenue GopMys alKWHOB, UX U30MEPOB M TOMOJIOTOB, COCTaB-
JIeHHEe Ha3BaHW yIJIEBOIOPO/IOB.

Hanncanue ypaBHeHUI peaknuil.

Tema 3.4. Apoma-
TUYECKUE YIIIEBO-
JOPOJBI

Coneprxanue yueOHOM nH(pOpMaLHH.

I'omonornuecknii psg apeHoB. beH301 Kak IpeACTaBUTENb APEHOB.
Pa3Butue npezacrasiaeHuit o crpoeHnn 0en3ona. CoBpeMEeHHBIE MPeICTaB-
JeHus1 00 PIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpoeHuu OeHzona. Obpa-
30BaHME APOMATHUECKOW JI-cHCTeMbl. [ 'oMosiorn GeH3oia, UX HOMEHKJIa-
Typa, oOmast ¢opmyna. HomeHnknarypa st Au3aMellleHHBIX MPOU3BO/I-
HBIX O€H30J1a: opmo-, Mema-, napa-pacnoiodcerue 3amecturencii. Ousu-
YECKHUE CBOMCTBA apEHOB.

XuMHUYEcKue CBOMCTBa apeHoB. [Ipumeps! peakuuii 31eKTpoUIbHOTO
3aMelIeHMs: TaJOreHUPOBaHUE, AJKUIUpoBaHue (katanuszatopsl Opuje-
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ns-Kpadrca), HurpoBanue, cyiabdupoBanue. Peakuuu ruapupoBaHus U
NPUCOCTUHEHUsT XJiopa K OeHsony. OCOOEHHOCTH XUMHUYECKHX CBOWMCTB
roMoJIoroB 6eH3ona. BzaumHoe BiIMsiHHE aTOMOB Ha IpUMepe FOMOJIOTOB
apeHoB. OpHueHTaus B peakiusx ekTpoduiabHoro 3amemenus. Opuen-
tauTthl [ u Il pona.

IIpumeHeHne u nomydeHue apeHoB. IIpupoHbIE UCTOYHUKM apoMa-
TUYECKUX YIJIEBOJOPOAOB. ApoMaru3alus aJKaHOB M LUKJIOAIKaHOB.
AnKunupo-BaHue OeH3oua.

KomOunupoBannoe 3ansitue Ne 33. Apenbl. OCOOCHHOCTH XHMHYE-
CKHX CBOMCTB TOMOJIOTOB O€H30I1a.

CamocrosTenbHas paboTa CTyJEHTOB.

CocraBnenue GpopMysl apOMaTHYECKUX YIIIEBOAOPOJIOB, UX H30MEPOB,
COCTaBJICHUE HAa3BaHUH YIJIEBOAOPOJOB.

Hanncanue ypaBHeHUI peakuii.

JIaboparopHo-nipaktuyeckoe 3anstue Ne 12. Mzydyenue cBoiicTB OeH-
30i1a. Pacyer 00BEMHBIX JI0JIEH ra30B B CMECHX.

CamocTosiTenbHas paboTa CTYACHTOB.
Pemenue nenoyku npeBpameHuii.
Pemenue 3a1a4 Ha BBIUKMCIIEHUS 110 YPABHEHUSAM PEAKIUN.

Tewma 3.5. Ilpu-
POJHBIE UCTOYHU-
KU yTJIEBOJIOPOJIOB

Copepxanue yueOHOW HH(OpMALIUH.

Hedts. Haxoxnenue B mpupone, coctaB M (pusnueckue cBOICTBa
HepTu. TormnuBHO-’3HepreTuyeckoe 3HaueHue HedTu. IIpomblnieHHas
nepepabotka HeQTH. PexTudukanus HedTH, OCHOBHBIE (paKLUU ee pas-
JIeJIeHUs, UX HMCTIoNb30BaHKue. BropuuHas nepepadboTka HEPTENPOAYKTOB.
Pextudukanus Ma3yra npu yMEHbLUIEHHOM JaBieHuu. Kpekunr nedre-
npoAykToB. Pa3nuunbie Buabl kpekuHra, padotsl B.I'. Illyxosa. M3ome-
pu3anus alKaHOB. AJIKMIMPOBAaHUE HEINPENEIbHBIX YIJIIEBOJIOPOAOB. Pu-
dbopmuHT HedTenpoaykToB. KagecTBo aBTOMOOMIBHOTO TorumBa. OKTa-
HOBOE YHCJIO.

[Ipupoansiii U nmomyTHbIH HeTsHON ra3. CpaBHEHHE cOCTaBa MpHU-
POJHOTO U MOMYTHOTO ra30B, X MIPAKTUYECKOE UCIIOIb30BaHHE.

Kamennsiii yronb. OCHOBHBIE HallpaBI€HUS HMCHOJIb30BAHUS KaMEH-
Horo yris. KokcoBaHue kaMEHHOIrO yIUis, BaKHEWMIINE MPOMYKTBHI 3TOrO
mpolecca: KOKC, KAMEHHOYTOJIbHasl cMOoJIa, HaJicMoJibHas Boja. CoenuHe-
HUS, BBLIESIEMBIE U3 KAMEHHOYTOJIBHOM cMoJbl. ITpoayKThl, monyyaemsbie
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W3 HAJICMOJILHOH BOJIBI.
DKOJIOTUYECKHE aCHeKThl J00bIYM, MEpepadOTKU W HCIOIb30BAHUS
TOPIOYHX MCKOIAEMBbIX.

KomOunupoBannoe 3ansitue Ne 34, McTouyHWKH YrIIeBOAOPOJIOB:
He(Th, a3, yromib.

CamocrosTenbHas paboTa CTyJCHTOB.

ITonroroBka cooOLIEHMs 10 OAHON U3 MPENTIOKEHHBIX TeM: «IDKOJIO-
TMYECKHME aCHEKThl MCIIOJIb30BaHMs YIJIEBOJOPOAHOIO ChIPbs», «IKOHO-
MHUYECKOE MEKIYHAPOIHOE COTPYIHUYECTBO IO HCIOJB30BAHUIO YIJIE-
BOJIOPOJTHOTO CHIPbs», «Pa3BuTHE HEPTAHBIX U Ta30BBIX MECTOPOXKICHHIMA
B Poccun: ucToprst 1 COBPEMEHHOCTB).

Tema 3.6.
Kucnopoaconep-
JKalue opraHuye-
CKH€E COeIUHEHHS.

Coneprxanue yueOHOM nHPOpPMAIIHH.

Crpoenue u knaccudukanus cnupros. Kiaccudukanus cnupToB 1o
THUITY YTJIEBOJIOPOTHOTO PAIHKAIIA, YUCTY THAPOKCHIBHBIX TPYIIT U TUITY
aToMma yriepo/a, CBI3aHHOIO ¢ THUPOKCHIIBHON IpyMNIoi. DIeKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHHUE THIPOKCHIBHOW Tpymmnbl. BnusHue crpoe-
HUS COMPTOB HA UX (pu3ndecKkue cBoiicTBa. MexxMoleKysipHas BOJOPO/-
Has CB3b. [ OMOJIOrMYECKHI psill MpEeAeTIbHBIX OJHOATOMHBIX CIUPTOB.
W3omepHst 1 HOMEHKJIaTypa ajJKaHOJIOB, UX o01mas ¢popmya.

XUMHYECKUE CBOMCTBA aJIKAHOJIOB. PeakimoHHas criocoOHOCTH Ipe-
JIeNBHBIX ~ OJTHOATOMHBIX cHUpTOB. (CpaBHEHHE KHUCIOTHO-OCHOBHBIX
CBOWCTB OpPraHWYECKHX M HEOPTaHWYECKHX COCAMHEHHH, COIeprKallnx
OH-rpynmy: KHCIOT, OCHOBaHMH, aM(OTEpHBIX COEIWHEHWH (BOJBI,
cnupToB). Peaknmu, moATBEpKIAIONIME KUCIOTHBIE CBOWCTBA CHHUPTOB.
Peakiun 3amMerieHust TUAPOKCUIBHON Tpymibl. MexXMoieKkyispHas Je-
rupaTalys CIUpTOB, YCIOBUS 00pa30BaHUs MPOCTHI : 3¢upoB. CioKHbIE
3(pUpbl HEOPTaHUYECKUX M OPTaHUYECKUX KHUCIIOT, peakluu dTepuduKa-
1. OKUCIIEHNE U OKUCIUTENbHOE JIErHIPUPOBAaHUE CITUPTOB.

CrniocoObl mosyyeHus: ciupToB. ['uaponau3 ramoreHankaHos. ['uapara-
1[Usl QJIKEHOB, YCIIOBUS €€ MpoBeaeHus. BoccTtanoBneHue kapOOHMIBHBIX
COCIMHEHU.

OTtnenpHBIE MPEACTABUTENN aJKaHOJIOB. MeTaHOJ, €ro MpOMBbIILIeH-
HOE TOJIyueHHEe U MpHUMEHEHHE B IPOMBIIUICHHOCTH. buojoruueckoe
neiicteue meraHona. Crneunduueckue crnocoObl MOMYyYEHUS ATHIOBOTO
cnupTa. PU3NOIOTHYECKOE IEHCTBHE ITAHOJIA.
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MHoroaToMHbIe CIIHPTHI. M30MepHss U HOMEHKJAaTypa TpeICTaBUTE-
Jeil AByX- M TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB
MHOT'OATOMHBIX CITUPTOB, MX KadeCTBeHHOEe oOHapyxeHue. OTIeNbHbIC
NPEJCTaBUTENN: ATUIICHIJIUKONb, TIUIEPUH, CHOCOOBI WX IOJy4eHHUS,
NPaKTUYECKOE IPUMECHEHHUE.

®eHoi. DIEeKTPOHHOE M MPOCTPAHCTBEHHOE cTpoeHHe (eHomna. Bia-
UMHOE BJIMSIHUE apOMATHYECKOTO KOJIbIA M THIPOKCUIIBHOM TPYIIITHL.

XuMHu4ecKkue cBoicTBa (heHona Kak (GyHKIHUS €ro XMMUYECKOTO CTPO-
eHus. bpomupoBanue QeHosna (KauyecTBEHHAs pPEaKius), HUTPOBAHHE
(MMKpUHOBAsI KUCIIOTA, €¢ CBOWCTBA M npuMeHenne). OOpa3oBaHue OKpa-
HICHHBIX KOMILJIEKCOB ¢ noHOM Fe3+. [lpumenenue ¢enona. [lomyuenue
¢dbeHoa B MPOMBIIIJIEHHOCTH.

KomOunupoBannoe 3ansatue Ne 35. Kucnopoacoaepikaniue opranuye-
ckue coequHenusi. Cruptel. [IpocTeie 23¢uphl.

CamocrosrenbHas paboTa CTyJEHTOB.

CocraBienue (Hopmys MpeAeTbHBIX OJHOATOMHBIX CIUPTOB MX H30-
MEPOB U TOMOJIOTOB, COCTaBJIICHUE HA3BAHUN CIIUPTOB.

Hanncanue ypaBHeHUI peakuil.

KombunupoBanHoe 3anstue Ne 36 MHOroaToMHble CIUPTHI

CamocrosiTenbHas paboTa CTYIEHTOB.

CocraBienue ¢GopMysn NpeAeiabHbIX MHOTOATOMHBIX CIIMPTOB, CO-
CTaBJICHUE HAa3BaHUM CIIUPTOB.

Hamnncanue ypaBHEHUN peakLUi.

JlabopaTopHo-nipakTudeckoe 3anstre Ne 13. KauecTBeHHBIE peakiiuu
CIIUPTOB.

CamocrosTenbHas paboTa CTyJCHTOB.

CocraBienue (HopMys NpeAeabHbBIX OJAHOATOMHBIX CIIUPTOB, MHOTO-
ATOMHBIX CIIHPTOB, UX M30MEPOB M T'OMOJIOTOB, COCTaBJICHHE HA3BAHWU
CIIUPTOB.

Harnncanue ypaBHEeHUI peaknuid.

PemreHune 3a1a4 10 TEpMOXMMUYECKUM YPABHEHUSIM.

KomOunupoBanHoe 3anstue Ne 37. DeHOIbI.

JlabopaTopHo-tipakTuyeckoe 3anstue Ne 14. denomnwl. Beruncnenue
MacChl paCTBOPEHHOT'O BEIIECTBA, COAECPIKAIIErocs B ONpPeIeIeHHON Mac-
C€ pacTBOpa C U3BECTHON MacCOBOM JIOJIEH.
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CamocrosiTenbHast paboTa CTYAEHTOB.

Pemrenne nenoyky npespaieHui.

Pewrenue 3a1a4 Ha BBIYMCIIEHHE MAacChl paCTBOPEHHOTO BEILIECTBA, CO-
JIEpAKALIEroCsl B ONPEACICHHON Macce pacTBOpa ¢ U3BECTHOM MAacCOBOM
OJIEH.

Tema 3.6.1. Anb-
nerunbl. KeToHbI.

Coneprxanue yueOHOM nH(POpMAIHH.

'omonoruueckue psasl aabJErHI0B U KeTOHOB. [loHsATHE O KapOo-
HWIBHBIX COCIMHEHUSX. DICKTPOHHOE CTPOCHHE KapOOHUIBHON TPYIITIBL.
M3oMepusi 1 HOMEHKJIATypa ajbJCTHIIOB U KETOHOB. Du3nveckue CBOii-
CTBa KapOOHWIBHBIX COCTMHEHUH.

XUMHUECKUE CBOMCTBA allbJCTUIOB M KETOHOB. PeakimoHHas crio-
COOHOCTh KapOOHHMIIBHBIX COSAMHEHUH. Peakinmyu OKnCIeHus: aimbaeriioB,
Ka4eCTBEHHbBIC PEAKIIMU HA AJIBJCTUAHYIO TPYIITy. Peakiuu moiuKoH 1eH-
carnuu: oopazoBanue (HeHOI0POPMaThICTHIHBIX CMOJL.

[TpumeHenne u moyyueHUe KapOOHWIBHBIX coenuHeHui. [Tpumene-
HUE aJIBJICTHIOB U KETOHOB B OBITY M NMPOMBIIUICHHOCTH. AJBACTUIBI U
KeTOHBI B mpupoze (3¢upHbie Macna, ¢epomonsl). [Tomyuenue kapOo-
HWIBHBIX COCIUHEHUH OKHUCIICHHEM CIUPTOB, TUApPATAIIUCH AJIKWUHOB,
OKHUCJICHHEM YTTIeBOA0poaoB. OTeibHbIe MPEACTABUTEIHN ANbJICTHIOB U
KETOHOB, CIIEIM(PHUIECKHE CIOCOOBI UX MOJIyYeHHS U CBOWCTBA.

KomOunupoBanHoe 3anstue Ne 38. Anpaerupl 1 KETOHBI.

JlabopaTopHo-nipakTudeckoe 3anstue Ne 15. M3yuenue BoccTaHOBH-
TEJIbHBIX CBOWMCTB AJIbJIETHJIOB.

CamocrosiTenpHast paboTa CTYIEHTOB.
Pemenue pacu€THpix 3a1ay.
Hanncanve ypaBHeHNI XUMUYECKUX PEAKIUN albJAETHIOB U KETOHOB.

Tema 3.6.2.. Kap-
OOHOBBIE KHCJIOTHI
U UX TIPOU3BOTHBIC

Coneprxanue yueOHOM nH(pOpMALHH.

T"omosrornyueckmii paa npe€ACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHC-
70T. IToHsiTHE 0 KapOOHOBBIX KUCIOTaX U UX KIacCHU(pHUKAIHS. DIEKTPOH-
HO€ U MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCUIIbHOU rpymmbl. ['oMonoru-
YeCKUH psA MpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, X HO-
MEHKJIATypa ¥ U30Mepus. MeXMOJIEKYIJIIpHbIE BOJOPOJHBIE CBSI3U Kap-
OOKCHJIBHBIX TPYII, UX BIUSHHE Ha (PU3MYECKHE CBOMCTBa KapOOHOBBIX
KHCJIOT.

XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. Peakuuu, MILTIOCTpHU-
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pyIolue KUCIOTHbIE CBOMCTBA U UX CPaBHEHHE CO CBOWCTBAMHU Heopra-
HUYECKUX

kucnot. OOpa3oBanue (YHKIIMOHATBHBIX MPOU3BOJHBIX KapOOHOBBIX
KucIoT. Peaknun stepudukanun. AHTUAPUABI KapOOHOBBIX KHCIIOT, MX
MOJIy4YeHUE U PUMEHEHHE.

Crnioco6b! nmosrydyeHust KapOOHOBBIX KUCIOT. OTIEIbHbIE MTPEICTaBUTE-
Ju ¥ ux 3HaueHue. OOmuMe crocoObl MONYYEHHs: OKHCIIEHUE alKaHOB,
QJIKEHOB, MIEPBUYHBIX CIIMPTOB, aJlbACTUAOB. BaxkHelue npeacrtaBuTenn
KapOOHOBBIX KHCIIOT, UX OMOJOTHYEcKasi pojb, Crienu(puIecKre CrocoObl
IIOJIy4EeHHS, CBOMCTBA U NPUMEHEHHE MYPaBBUHOMW, YKCYCHOMW, ITaJIbMH-
TUHOBOM M CTEAPUHOBOM; aKpUIOBOM M METAKPUJIIOBOM; OJICMHOBOM, JIU-
HOJICBOI Y JIMHOJICHOBOM; IIJaBEJICBOM; OCH30MHOM KHCIIOT.

Crnoxubie 3¢upsl. CTpoeHHEe W HOMEHKIATypa CIOXKHBIX 3(HUpOB,
MEXKJIaCCOBasi U30MEPHS ¢ KapOOHOBBIMU KucioTaMu. CriocoObl moryye-
HUS CIOXHBIX 3¢upoB. OOpaTUMOCTh peakuuu dTepuduranuu u Gakro-
PBI, BIMSAIONINE HA CMelIeHue paBHoBecusl. OOpa30BaHUE CIOKHBIX TTOJIH-
a¢upos. [lonmustunenre-pedranar. JlaBcan kak npeacraBuTe’Ib CHHTETH-
YECKHX BOJIOKOH. XMMHUYECKHE CBOWCTBA M NMPUMEHEHHE CIOXKHBIX d(u-
pOB.

Kupsl. XKupsl kak cioxsble 3¢ups! rauiepruHa. KapOoHoBbie Kuci0-
Thbl, BXOJSIINE B COCTAB KMPOB. 3aBUCUMOCTb KOHCUCTEHIIMM XUPOB OT
UX COCTaBa. XMMHYECKHE CBOICTBa KUPOB: T'MJIPOJIU3, OMBUICHUE, TU-
pupoBanue. buonorudeckas poib KHPOB, UX HCIOIb30BaHUE B OBITY H
MPOMBIIIIIEHHOCTH.

Conu xapOoHOBBIX KHCIOT. Mblta. CriocoObl MOMy4eHUs! COJel: B3a-
UMOJIeHiCTBUE KapOOHOBBIX KHUCJIOT C METaJlJIaMU, OCHOBHBIMHU OKCHJaMH,
OCHOBaHUSIMHU, COJISIMH; LLIEIOYHOM TUIPOJIMU3 CIOKHBIX 3PUPOB. XUMHU-
YeCKHEe CBOMCTBA COJIel KapOOHOBBIX KHCIIOT: THIPOJIN3, PEaKIIM1 HOHHO-
ro oOMeHa. Mpijia, CyIIHOCTh MOFOIIETO JeicTBUsl. OTHOIICHHE MbLIa K
xecTkolt Boste. CunTeTndeckue Moromue cpeacrsa - CMC (neTepreHTsl),
UX NPEUMYIIECTBA U HEAOCTATKH.

Komb6unuposannoe 3anstue Ne 39. Kap6oHOBBIE KUCITIOTHI.

JIaGoparopHo-mipakTuyeckoe 3anstTie Ne 16. M3ydyeHue cBOHCTB yK-
CYCHOW KHCJIOTBL. PacueTr nmo ypaBHEHMSIM peakiuil NpOTEKAIINX B pac-
TBODE..
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CamocrosiTenbHast paboTa CTYAEHTOB.

Hanucanue ypaBHEHHMI peakuuMii  XapaKTEpHBIX IS KapOOHOBBIX
KHCJIOT ¥ UX NIPOU3BOHBIX.

Pemrenue 3amad Ha BBIYMCICHHE MAcChl, 00beMa, KOJIMYECTBA BEIle-
CTBa NPOJYKTA PEaKI1H, €CJIU OJHO W3 BEILECTB JaHO B BUJE pacTBoOpa ¢
ONPEAEIEHHON MAaCCOBOM J10JI€l PACTBOPEHHOI'0 BEILIECTBA.

KomOunuposannoe 3anstre No 40. Ciioxuabie dpupbl. JKupsbl.

JIaboparopHo-nipaktuyeckoe 3anatue Ne 17. Crnoxubie 3¢upbl. Ku-
pbl. Pacuer no ypaBHEHUSIM peakluii ¢ U30BITKOM OJHOTO M3 MCXOJHBIX
BEIIECTB.

CamocTosiTenbHast paboTa CTYACHTOB.

Hanmcanue ¢opmyn, cocraBieHHWe Ha3BaHWUH CIOXKHBIX 3(HPOB.
Hanucanue ypaBHEeHUN peakLuid.

Pemenue 3ana4 Ha BBIYKMCIIEHUE MAacChl PAaCTBOPEHHOTO BEILIECTBA, CO-
JIEpoKaILlerocsi B ONMPEAEIEHHOW Macce pacTBOpa C M3BECTHOM MacCOBOM
JIOJICH, €CITM OHO M3 PEarupyrolnX BEIIECTB JaHO B U30BITKE.

Tema 3.6.3. Yrie-
BOJIBI

Copepxanuie yueOHOM HH(MOpMALIUU.

[Tonstre 06 yrneBomax. Kiaccudpukamnusi yrineBomoB. MoHO-, TU- U
NOJINCaXapubl, IPEACTAaBUTENN KaXA0M IPYyIIbl YIIIEeBOJOB. buosnornye-
CKas poJib YIJIEBOJAOB, X 3HAUE€HHUE B )KM3HU Ue€JIOBEKa U OOIIEeCTBa.

Mounocaxapuasl. CTpoeHHE U ONTHYECKass N30MEPHUsI MOHOCAXapHUI0B.
Wx xnaccuduxanus mo 4yucily aTOMOB YIJepoaa W Mpupoje KapOOHWIIb-
Hoi rpynnsl. Popmynsl Dumiepa n Xeyopea a1 U300pakeHUsT MOJIEKYIT
MoHOcaxapuaoB. OTHeceHre MoHocaxapuloB K D- u L-psaay. Baxneii-
LIKM€ MIPEACTABUTEIN MOHO3.

I'roko3a, cTpoeHue ee MOJIeKyJbl U pu3nUeckue cBorcTBa. Tayrome-
pusi. XMMUYECKUE CBOMCTBA IIFOKO3bI: PEAKLUU 10 aJIbAETUIHON IpyIIIe
(«cepebpsHOTO 3epKajay, OKUCICHHE a30THOW KUCIOTOM, THIPUPOBAHHE).
Peakuuu riaroko3bl Kak MHOTOATOMHOIO CIIUPTA: B3aUMOJAEUCTBUE TIIFOKO-
36l ¢ Tuapokcuom menu(Il) mpu koMHaTHOM TemnepaType U HarpeBaHHH.
Paznuunbie THIBI OpoXeHUs (CIUPTOBOE, MOJOYHOKHUCIOE). [roKko3a B
npupone. buonorudeckas posib U IpUMeHEHUE TIOK03bl. DpyKTO3a Kak
u30Mep TUOKO3bl. CpaBHEHHE CTPOEHHS MOJEKYJIbl U XUMHUYECKHX
CBOMCTB ITIOKO3bI U PpykTO3bl. DpyKTO3a B IIpUpOsE U ee Ouosoruye-
CKas poJib.
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[Tento3bl. Pubo3a u nezokcuprubo3a Kak MpeACTaBUTENH aJIbIONIEHTO3.
CtpoeHue MoJIeKyII.

Hucaxapunel. Ctpoenue nucaxapuioB. Croco0 couIeHEHHs ITUKIOB.
BoccranaBnuBaromme 1 HEBOCCTAHABIMBAIOIINE CBOHCTBA JHUCAXapUIIOB
KaK CIIeZICTBHE cowieHeHus 1ukia. CTpoeHHe M XMMHUYECKHE CBOWMCTBA
caxapo3bl. TeXHOJOTHYEeCKHe OCHOBBI MPOM3BOJCTBA caxapo3bl. JlakTo3a
U MaJIbT03a KaK U30Mephl Caxapo3bl.

[Monucaxapuael. O61ee crpoenue noiaucaxapuioB. CTpoeHue molie-
KyJIBI Kpaxmaja, aMuiio3a U aMIoneKTuH. du3ndeckre cCBOMCTBA Kpax-
Majia, ero HaxOKJIEHHWE B TpPUPOJIe U OuoyiorHueckas poiib. [ JIMKOreH.
XuMuyeckue cBoicTBa kpaxmana. CTpoeHHEe 3JIEeMEHTApHOIO 3BEHa Lel-
10710361, BIMsiHUE CTPOCHUS TOJMMEPHOM e Ha PU3NIECKUE U XUMU-
YecKhe CBOMCTBA LEIIONO3bl. ['MAPONM3 1LEeJUII0N03bl, O00pa3oBaHHE
CJIOXKHBIX 3(1)I/IpOB C HCOPraHUWYCCKMMU H OPraHU4YCCKUMHU KHUCIIOTaMHU.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX: AalleTaTHBIA IIENK, BHMCKO3a.
Haxoxnenne B npupoje U Ouosiorndeckas poiib neuosio3sl. CpaBHEHHE
CBOICTB KpaxMaJa U HEJUTIONI03BI.

Kombunuposannoe 3anstue No 41.YraeBogsl. MoHOCaxapuabl. 2
KomOunupoBanHoe 3anstue Ne 42. Jlucaxapusl. 2
Komb6unuposannoe 3anarue Ne 43. [Tonucaxapuapl. 2

JIaGoparopHo-mpakTuueckoe 3ansTre Ne 18. YrineBoasl. Pacuer mac-
COBOM WJIM OOBEMHOM JTOJIM BBIXOJA MPOJYKTa PEaKIUU OT TEOPETHUYECKU
BO3MO>KHOT0. [3yueHune CBOWCTB OJIMMEPOB U CUHTETHYECKUX BOJIOKOH.

CamocTosiTenbHast paboTa CTYAEHTOB.

Hamnncanve ypaBHEHMI peakLUil MOATBEPXKIAIOLUX CBOMCTBA yrie-
BOJIOB.

Pemienue 3amay Ha BBIYMCICHHE MAacCOBOM MM OOBEMHOM 10JIM BbI-
X0J1a MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOTIO.

[ToxroroBka mnoknaza mno ogHou u3 tem: «OpykTo3a B MPUPOLIE U €€
Ouonornyeckas posib», « TexHoIornyeckre OCHOBBI MPOU3BOJICTBA Caxa-
po3bl», « JlakTo3a M ManbTO3a Kak M30MEphI caxaposbl», «VcKyccTBeH-
HbIE BOJIOKHA: alleTaTHBIN ILIENK, BUCKO3a», «HaxoxneHnue B nmpupone u
Ouosoruveckas poJib HEJITI0I03bD»

Tema 3.7. A3otco-
JepIKaIne opra-

Coneprxanue yueOHOM nH(pOpMAIHH.
Knaccudukanms u nzomepust amunoB. [lonsitue 06 amunax. [lepBuy-
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HHUYCCKUEC COCIU-
HCHHUA

HbIE, BTOPUYHBIC U TPETHYHBIC aMUHBI. Kiaccudukamusa' aMiUHOB MO TH-
Iy yIJIEBOJAOPOIHOIO paJuKalla U YACIy aMUHOTPYII B MOJIeKyJe. ['omo-
JIOTMYECKHUE PsJIbl NPEAEIbHbIX alN(AaTHUECKUX M apOMATUYECKUX aMU-
HOB, U30MEpUsS U HOMEHKJIATypa.

XUMUYECKHE CBOMCTBA aMUHOB. AMUHBI KaK OpPraHM4e€CKHE OCHOBA-
HUS, UX CPaBHEHHE C aMMMAKOM M JIpyTUMHU HEOPraHMYECKUMU OCHOBa-
HusiMH. CpaBHEHHE XMMHYECKUX CBOMCTB anudaTudeckux U apomaruye-
ckux amMuHOB. O0pazoBaHue aMHI0B. AHIIMHOBBIE Kpacutenu. [lonsTue
O CHHTETHYECKUX BOJIOKHaX. [lonmMaMuiel ¥ moiavaMHIHBIE CUHTETHYE-
CKHE BOJIOKHA.

[Ipumenenue u nomydeHue amuHOB. Ilomydyenue amuHOB. PaGoTh
H.H.3unumna.

AmunHokucnotsl. [TonstTue 06 aMHHOKHMCIOTaX, UX KiIaccu(uKaus u
ctpoenue. OnTuyeckas uzomepus a-aMMHOKHCI0T. HoMeHknaTypa amu-
HOKHCJIOT. /IBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT
U ee npuuuHbl. bunonsapasie HOHBL. Peakiuu koHaeHcanuu. [lentuaHas
cBsi3b. CHHTETHYECKHE BOJOKHA: KallpoH, 3HaHT. Kiaccudukanus Boso-
KOH. [ToyueHne aMUHOKHUCIIOT, UX IPUMEHEHHUE U OHOIornueckas QpyHk-
U

benku. benku kak npupojHbsie nonumepsl. IlepBuuHas, BTOpHUYHad,
TpPEeTUYHasi U YETBEPTUYHASA CTPYKTYpbl OenkoB. OUOpUILIAPHBIE U TJIO-
OymsipHble Oenku. XMMUYECKHE CBOMCTBA OEJIKOB: FrOpeHHE, IeHaTypalus,
THJIPOJIN3, KadeCTBEHHbIE (LIBETHBIE) peakiuu. buonornueckue GpyHKIMM
0enkoB, ux 3HaueHue. benku kak komnoHeHT nuiu. [IpobGiema 6enkoBo-
I'0 IOJIOJJAaHUS U IIYTH €€ PEIICHUS.

KomOunupoBannoe 3anstue No 44, AMUHBL. 2
Komb6unmnpoBanHoe 3anstue Ne 45. AMUHOKHUCIIOTHIL. 2
Komb6unupoBanHoe 3anstue Ne 46. benku. 2

JIaboparopHo-nipaktuyeckoe 3ausTue Ne 19. M3ydyeHue mBETHBIX pe-
AKIMHA OEJIKOB.

CamocTosiTenpHast paboTa CTYISHTOB.

Hammcanne ypaBHEHMI peaknnid XapaKTepU3YIOIIHMX CBOWCTBA aMH-
HOB, aMUHOKHCJIOT, OCJIKOB.

Pemrenne 3amad Ha BBIYMCIIEHHE MACCOBOM MM OOBEMHON TOJIM BEI-
X0/1a MPOAYKTA PEAKIIMK OT TEOPETUYECKHU BO3MOXKHOTIO.
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[ToaroroButs BeICTYIUIEHHE 1O Teme: «buonormueckue QyHKUNUN
OeNKOB, WX 3HAYCHHE», « BelkW Kak KOMIIOHEHT muimu», « [IpoOiiema
0EJIKOBOT'0 TOJIOJAHMS] U ITYTH €€ PEHICHHSI.

Tema 3.8. Azotco-
JepoKalue reTe-
POLIUKIINYECKUE
coequuenus. Hyk-
JICKHOBBIC KHCIIO-
THI.

Coneprxanue yueOHOM nH(POpMAIHH.

HyxnennoBbie kucnotel. HyknenHOBbIE KUCIOTHI KaK IPUPOAHBIE T10-
aumepsl. Hykneortunsl, ux crpoenue, npumepsl. AT® u AJI®, ux B3au-
MOIIPEBpAILIEHUE U POoJib ATOro mnpouecca B npupoxe. [lonarue JJHK u
PHK. Ctpoenue JIHK, ee neppuunas u BropudHas crpykrypa. Paborsr @.
Kpuka u JI. Yorcona. KoMmmieMeHTapHOCTh a30TUCTBIX OCHOBaHUM. Pe-
wmkanus JJHK. Ocobennoctu crpoenuss PHK. Tunst PHK u ux 6uomno-
rudeckue ¢yHkiuu. [loHsTHe 0 TpouyHoM Kojae (konoHe). buocuures
Oenka B XKuBOH kierke. ['eHHass uHkeHepus U OuorexHoiorus. TpaHc-
reHHbIe ()OPMBI PACTEHUI U KUBOTHBIX.

KomOunupoBannoe 3ansrtue Ne 47. HyknenHoBble kucioTel. CTpoe-
nue JJHK u PHK.

CamocrosiTenbHast paboTa CTYAEHTOB.

[ToaroroButs BbIcTymUIeHUE: «['eHHass wumxeHepus», «Padorer O.
Kpuka u [I. Yorcona», «buocunres Oeika B *UBOW KieTke.», «TpaHc-
reHHbIe ()OPMBI PACTEHUN U YKUBOTHBIX)»

Tema 3.9. buoio-
THYECKU aKTUBHBIE
COCINHCHUA

Conepsxanne yueOHOM nHOpMAIUH.

®epmentsl. [lonarue o pepmeHTax Kak 0 OMOJOrMYECKMX KaTalln3a-
TOopax OenKoBOM Mpupoasl. OCOOEHHOCTH CTPOCHUSI U CBOMCTB B CpaBHE-
HUM C HEOpPraHMYECKUMH KaTanmuzaTopamu. Knaccudukanus GpepMeHTOB.
Oco0OeHHOCTH CTPOEHUSI U CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh U 3P dek-
TUBHOCTb. 3aBUCUMOCTbh aKTUBHOCTH ()€pMEHTOB OT TemmepaTypsl u pH
cpenpl. 3HaueHre GEepPMEHTOB B OMOJIOTMH U MPUMEHEHNUE B ITPOMBIILIJICH-
HOCTH.

Butamunsl. [lonstue o Butamunax. Ux knaccudukanus u 0603Haue-
Hue. Hopma notpebnenus BuTamMuHOB. BogopactBopumsble (Ha mpumepe
ButamuHoB C, rpynnsl B u P) u xxupopactBopumbie (Ha npumMepe BUTa-
MuHOB A, D u E). ABUTaMUHO3BI, THIIEPBUTAMUHO3BI U THITOBUTAMHUHO3BI,
uX NMpoQuiIaKTHKA.

I'opmonsl. TloHsTHE 0 TOpMOHAX Kak OMOJIOTMYECKH aKTUBHBIX Be-
IIECTBAX, BBHITOJHAIOMINX 3HIOKPUHHYIO PETYJISLUIO KU3HEACSITEIbHO-
cti opranu3moB. Knaccuduxkanys ropMOHOB: CTEpOUIbI, TPOU3BOIHBIE
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AMUHOKHCIIOT, MOJMUIENTUIHbIE U OelKoBble TOPMOHBI. OTAeIbHBIC
IPEJICTAaBUTENIN: ICTPATUOI, TECTOCTEPOH, UHCYJIMH, aJJpEHAINH.

JlexapctBa. [loHsTHE O JIEKapCcTBaX KaK XMMUOTEPANEBTUYECKUX IIpe-
naparax. KpaTkue ucropuueckue CBEAEHHS O BOSHMKHOBEHUU U pa3BU-
TUU XUMHOTEpanuu. ['pymnbl JiekapcTB: cyabhaMubpl (CTPENTOMI), aH-
TUOUOTUKU (MEHULWILJIUH), AHTUIUPETHKUA (ACMUPHUH), aHAIbI€TUKHU
(aHanmprun). MexaHu3M JAEWCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IMpernapa-
TOB, CTPOEHHE MOJIEKYJI, IPOTHO3UPOBAHUE CBOMCTB HAa OCHOBE aHaJIM3a
XUMHUYECKOTO CTPOCHMS. AHTUOMOTHKHM, UX KiIaccu(pUKalMs MO CTpoe-
HUIO, THITY U CIIEKTpY AeiicTBus. be3omnacHsle crnocoObl NpuMEHeHuUs, Jie-
KapCTBEHHBIE (hOPMBI

KomOunmpoBanHoe 3ansTre Ne 48. BHOTOTHYECKH aKTHBHBIE COCIIU-
HEHUSL.

CamocrosiTenbHast paboTa CTYAEHTOB.

ITonroroBka cooOIieHuil Ha OAHY U3 MPEUIOKEHHBIX TeM: «3HaYeHHe
(GepMEeHTOB B OMOJIOTMM U IPUMEHEHUE B MPOMBIIIJICHHOCTHY, «ABHUTa-
MHUHO3bI, TMIIEPBUTAMUHO3bI M THUIOBUTAMMHO3bl, UX MPO(UIAKTUKAY,
«IloHsiTHE O TOPMOHAX KaK OMOJOTMYECKH aKTUBHBIX BEILIECTBAX, BBINOJ-
HAIOLMX HIOKPUHHYIO PETYISALHIO KU3HEAEATEIbHOCTH OPraHU3MOBY,
«Mcropuueckrue CBEJEHUS O BO3SHUKHOBEHHMM M Pa3BUTUM XUMHUOTEpa-
nun», «[pynmsl JekapcTB: cyiabpamMuIbl (CTPENTOLUT), AaHTUOMOTHKH
(MEeHUIIWJUIMH), aHTUITMPETUKH (AaCUPHH), AHAJIbI'€TUKH (QHAJIBITUH)».

JIaGoparopHo-npakTuueckoe 3anatue Ne 20. /IuddepennupoBaHHbIi
3ayer.

Bceero: 204 daca, u3 HUX 96

XapaKkTepHUCTHKa YPOBHS OCBOCHUS yueOHOro MaTepHaa:

1 — o3HaKoMHTENIBHBIN YPOBEeHb (Y3HaBaHHUE paHEE N3yYEHHBIX OOBEKTOB, CBOICTB);

2 — PETPOIYKTHBHBIA YPOBEHbH (BBIMOIHEHNE JIEATETHLHOCTH TI0 00pa3Ily, HHCTPYKIIUU HITH O] PyKOBOJICTBOM );

3 — MPOAYKTHBHEIA ypOBEHH (TUTAHUPOBAHUE U CAMOCTOSATEIEHOE BHIITOTHEHUE JIESITETBHOCTH, PEIIeHHE TIPOOJIEMHBIX 3a/1a4).
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3. YcaoBusi peaqu3anuu NporpaMmbl AU CHUTITHHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPUATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanu3amus mporpaMMbl JUCIHMIUIUHBI TpeOyeT Haiauuus ydeOHoro kabuHera (J1a-
OopaTtopum) XUMHH.
O6opynoBanue yueOHOro kKabuHeTa

MECTO IIPENOAABATEIIS;
yueOHbIe MECTa IO KOJUYECTBY O0yUYaIOUTUXCS;

ydeOHas JTOCKa;

tabnuna «llepuoaudeckas cucremMa xumudeckux snemeHToB .M. MenneneeBa»
Tabnuma «PacTBOPUMOCTE KHUCTIOT, OCHOBaHMH, COJICH B BOJIE»

CTEH/IbI;

IIJIAKATBHI.

TexHuueckue CpCaACTBa 06y‘I€HI/IiIZ

HoyTt6yx
IIpoekTop
OKpaH

O6opynoBaHue 1a00paTOpUU U pabOUNX MECT JIaDOPaTOPUH:

1.

JlabopaTopHas nocyna

XUMHYECKUE PEAKTUBBI
TexHHn4YEeCKUE BECHI

PasHoBecsl

[lItatuB nabopaTopHbIil HU3UIECKUI
Kowmmnekt «llIkonpHas xumudeckas 1adopaTopusd)
CnupToBka

[TpoOupku

[taTtuB nmst mpoOUPOK

[Turietku (B aCCOPTUMEHTE)

Konbsl B (accopTuMeHTE)

3.2. UndopMaunnoHHoe odecnevyeHne 00yueHust

PEKOMEHAYEMAS{ JIUTEPATYPA

Jna cmyoenmog

IMa6puensu O.C., OctpoymoB W.I'. Xumus: yueOHUK 1JI CTYICHTOB

npodecCUOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3aluii, 0CBauBalOIUX MPOPECcCun 1

cnenuansHoctu CITIO. — M., 2017

2.

INa6puensa O.C., OctpoymoB WN.I'. Xumus a5 npodeccuii v creruaibHOCTeN

€CTEeCTBEHHO-HAYYHOT0 Npoduisi: yueOHUK JJIsl CTYJIEHTOB Mpo(ecCuoHaIbHbIX

o0pa3oBaTeNbHBIX OPraHU3AIMi, OCBAMBAIOIINX MTPO(ECCUU U CIIeHUaTIbHOCTH

CIIO. - M., 2017

36



3. T'abpuensu O.C. u ap. Xumus. [Ipaktukym: yue6. mocoOue s CTyI€HTOB
pohecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3alluii, OCBAUBAIOIIUX MPOPECCUN U
cnenuaigpHocTH CIIO. —M., 2017

4. Tabpuensn O.C.u ap. Xumus: mocoOue aist noaroroBku k EI'D: yueO.
nocooue ISt CTyIEHTOB MPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIui,
ocBauBaromux npodeccun u cnenuanbHoctu CI10. — M., 2017

5. Tabpuensu O.C., JIpicoBa I'.I'. Xumus. TecTsl, 3a1a4u 1 yrpakHeHHS: y4ueo.
nocoOue AJis CTyACHTOB PO eCcCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3AIIHM,
ocBauBaromux npodeccun u cnenuansHoctu CI10. — M., 2017

6. Epoxun KO.M., KoBaneBa U.b. Xumus aiis nmpodeccuit 1 cieruaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduiieit: yueOHUK JJIsl CTYJCHTOB
po(hecCHOHANBFHBIX 00PAa30BaTENbHBIX OPTaHU3alNM, OCBAMBAIOIINX MPO(ECCHH ’

cnenuanbHoctu CI1IO.— M., 2017

Jlna npenooasameneii

1. O6 o6pazoBanuu B Poccuiickoii @enepannu: deaep. 3aK0H OT
29.12. 2012 Neo 273-®3 (B pen. ®enepanbubix 3akoHoB oT 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne 84-@3, o1 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ uzm.,
BHeceHHbIMU DenepanbHbiM 3aKk0HOM 0T 04.06.2014 Ne 145-@3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

2. IIpuka3z MunucrepcTBa oopazoBanusi u Hayku PO ot 31 nexabps 2015 r. N 1578
"O BHECEHHUU U3MEHEHHI B (eJiepalIbHbIN TOCYJapCTBEHHBIN 00pa30BaTeIbHBIN CTaHIAPT
cpenHero oOiero oopa3zoBaHusi, YTBEPKACHHbIA NMpUKa3oM MuHHCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. N413"

3. IlpumepHast ocHOBHasi 0Opa3oBaTeibHasl MPOrpaMMa CpeaHero odiero oopaso-
BaHUs, OA0OpeHHass peleHueM (enepanbHOro yueOHO-METOANYECKOr0 O0bEAMHEHUS TI0
ob1eMy oOpazoBanuto (MPoTokod ot 28 uroHs 2016 r. Ne 2/16-3).

4. CnagkoB u ap. XuMus g npodeccuil U CeranbHOCTe TEXHUYECKOTO Mpodu-

751 (3NMEKTpOHHOE MpuiioxkeHue). — M.,2017
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NHTEepHEeT-UCTOYHHMKH:

1. www.mirknig.com
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4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTaTOB

OCBOCHUSA NUCHUILJINHBI

KonTposnbs u o1ieHKa pe3ysbTaTOB OCBOCHUSA IUCHUILIMHBI OCYHIECTBISECTCS IIpe-
MoJIaBaTeieM B TIPOIECCE TIPOBEICHUS KOMOWHHPOBAHHBIX | J1a0OpaTOpHO-TIPaK-
TUYECKUX 3aHSATUM, MPU BBHIMNOJHEHUHU MPOBEPOUHBIX PadOT, MpU PEIICHUM 3a/aad, 3aja-
HUW B TeCTOBOM (popMme, B mpoliecce 3anuThl pedepara, BHIMOIHSHUS UHINBUIYATbHbIX
3aJITaHUN.

PesynbraTel 00y4yeHus
(OCBOCHHBIEC YMEHUSI, YCBOCHHBIC 3HAHUS)

@OopMBbI U METOIBI
KOHTPOJIS U OIIEHKH PE3YIbTaTOB 00yUe-
HUSI

OcCBOEHHBIE YMEHUS
— Ha3bIBaTh: M3YYEHHBIC BEILIECTBA IO «TPUBUAIBHOI
WJIN MEXyHapOTHOH HOMEHKIIaTypaMm;

Or1ieHKa JIGMOHCTPALUU CTYJICHTOM IPaK-
THYECKHX YMEHHIA.
Pemenue 3amanuii B TeCTOBOM opme.

OIPEENATh: BAJICHTHOCTh U CTEIIEHb OKHUCIICHUS XU-
MHYECKHUX DJIEMEHTOB, THUII XUMHYECKOW CBSA3U B CO-
€IUHEHUAX, 3aps] HMOHA, IMPOCTPAHCTBEHHOE CTPOE-
HUE€ MOJIEKYJ, TUIl KPUCTALIMYECKON PEIETKH, Xa-
pakTep cpeabl B BOAHBIX PacTBOPAX, OKHUCIUTEIb U
BOCCTAHOBUTEJb, HAIIPABICHUE CMEILECHHS PaBHOBE-

Pemenue 3axau.

Ornenka u 00CYXJ/ICHHE OTBETOB Ha 3aHS-
THU

AHanu3 BBINOJHEHHS 3a0aHUN IS CaMo-
CTOSITEIBHOM pabOTHI.

3amuTa pedeparos.

CHSl TIOJI BIMSIHUEM Pa3iINYHbIX (DaKTOPOB, H30MEPHI U
TOMOJIOTH, TPUHAJJICKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPraHUYECKHX U OPraHUYECKUX COEIUHE-
HUS;, XapaKTep B3aMMHOTO BIUSHUS aTOMOB B MOJIe-
KyJlax, TUIbl pEaKIMil B HEOPTAaHUYECKOW M OpraHu-
YEeCKON XMMHH;

— XapaKkTepu3oBaTh. S-, P-, 0-3JIEMEHTHI MO UX TOJIO-
keHuro B Ilepuonnueckon cucreme .M. Menzenee-
Ba; 00IIMEe XMMHYECKHE CBOWCTBA METAJJIOB, HEMe-
TaJUIOB, OCHOBHBIX KJIaCCOB HEOPTraHWYECKHX U Opra-
HUYECKUX COEIMHEHUH (YTJI€BOJOPOJIOB), CIHPTOB,
(dbeHOoNOoB, albIeru0B, KETOHOB, KapOOHOBBIX KHC-
JIOT, aMUHOB, aMUHOKHCIIOT U yTJIEBOJIOB);

— OOBSCHATH: 3aBUCHMOCTh CBOWCTB XHUMHYECKOTO
pIIeMEHTa U 00Opa30BaHHBIX MM BEIIECTB OT IMOJIOXKe-
Hus B Ilepmomgmueckoii cucreme J[.MI. Mennaeneena;
3aBUCHMOCTh CBOWMCTB HEOPraHUYECKHUX BEIIECTB OT
WX COCTaBa M CTPOCHUS, TPUPOTY XUMUUYECKON CBSI3H,
3aBUCUMOCTh CKOPOCTHM XHWMHMUYECKOW pEaKIUu OT
pasIUYHBIX (PAKTOPOB, PEAKIIMOHHOW CIIOCOOHOCTH
OpraHUYECKUX COEAMHEHHI OT CTPOCHUS MOJIEKYT;

— BBINIOJIHATh XUMUYECKUH SKCTIEPUMEHT IO Paclo3Ha-
BAaHMIO BaXHEUIUX HEOPTAHMYECKUX M OpTraHuye-
CKHMX BEUIECTB, MOJYUYECHHIO KOHKPETHBIX BEIIECTB,
OTHOCSIIIIUXCS K M3yYEHHBIM KJIacCaM COETMHEHUH;

— TPOBOJUTH PACYETHl MO XUMHUYECKUM (opmyrnam u
YpaBHEHUSIM pEaKIIHii;

— OCYUIECTBJIATh CaMOCTOSITENIbHBIA IMOUCK XUMHYe-
CKOM MH(pOpMalMM C HCHOJB30BAHUEM PaA3TUYHBIX
HMCTOYHUKOB (CHpPAaBOYHBIX, HAYYHBIX U HAY4YHO-
MOMYJSIPHBIX WM3JIaHUHN, KOMIBIOTEPHBIX 0a3 JaHHbIX,
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pecypcoB HMHTepHeTa); HCHOIB30BaTh KOMITBIOTEP-
HBIC TEXHOJIOTUU I 00pabOTKH U Tepeaadnd XUMHU-
YecKoW MH(OPMAIMK U €€ TPEJCTABICHUS B Pa3JIny-
HBIX (opmax.

VY CBOEHHBIE 3HAHMSL:

— pOJIb XMMHUM B €CTECTBO3HAHUU, €€ CBSI3b C APYTUMU
€CTECTBEHHBIMU HayKaMH, 3HaYEHHE B )KU3HU COBpE-
MEHHOI'0 00IIECTBA;

— Ba)XKHEWIIME XMMUYECKHUE MIOHATHS: BELIECTBA, XUMHU-
YEeCKUIl 3JIEMEHT, aTOM, MOJIEKYJa, Macca aTOMOB U
MOJIEKYJI, MOH, PaJuKall, ajuIOTPOIuUs, HYKIUABI U
U30TOIIbI, aTOMHBIC S-, P-, d-OpOUTAIH, XUMUYECKas
CBSI3b, JIEKTPOOTPHULIATENILHOCTD, BAJIEHTHOCTb, CTE-
NEHb OKUCJICHUS, THOpHaAM3aIus opoOuTaneii, mpo-
CTPAHCTBEHHOE CTPOCHHE MOJEKYJ, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIM 00beM ra3000pa3HbIX BELIECTB,
BEIIECTBA MOJIEKYJISIDHOTO W HEMOJIEKYJIIPHOTO
CTPOCHHS, KOMIUIEKCHbIE COEAMHEHMUS, TUCIEPCHBIE
CUCTEMBbI, UCTUHHBIE PACTBOPBI, JIEKTPOJIUTHUECKAS
JUCCOLMAIUs, KUCIOTHO-OCHOBHbBIE PEAaKIMH B BOJI-
HBIX pacTBOpPax, IMJPOJIN3, OKUCIEHHEH BOCCTAHOB-
JICHUE, AJIEKTPOJIN3, CKOPOCTh XUMUYECKON peakiuu,
MEXaHU3M pEeakKlMM, KaTalu3, TeIIoBOH »pdexT pe-
aKIUH, SHTAJIBINS, TEIUIOTa 0Opa30BaHMUS, SHTPOIIHS,
XMMHUYECKOE pPABHOBECHE, KOHCTAHTa pPABHOBECHS,
YIJIEPOJHBIN CKeJleT, (pyHKIMOHAIbHAS TPYIa, ro-
MOJIOTHUSl, CTPYKTYPHAasi U NPOCTPAHCTBEHHAsI U30MeE-
pusl, UHIYKTUBHBIM U Me30MEpHBIA 3P (EKThI, 3IeK-
TpoduI1, HyKJIeo(pUs, OCHOBHBIE THIIbI PEAKLU B He-
OpraHNYEeCKON U OPraHN4YeCKON XMMUH;

— OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAHEHUS MacChl
BELIECTB, 3aKOH ITOCTOSHCTBA COCTaBa BellecTs, lle-
puonnueckuii 3akoH .M. MenneneeBa, 3akoH ['ecca,
3aKOH ABOrazpo;

— OCHOBHBIE€ TEOPUM XMMHUU; CTPOCHHE aTOMa, XMMHYe-
CKOH CBSI3U, JEKTPOIUTUYECKOMN TUCCOLMAluu, KHIC-
JIOT U OCHOBAaHUM, CTPOEHUS OPraHUYECKHX U HEOp-
FaHUYECKUX COEIUHEHHH (BKJIOYas CTEPEOXUMHUIO),
XUMHUYECKYI0 KMHETUKY U XMMHUYECKYI0 TEPMOJMHA-
MUKY;

— KJIaCCU(MKAIMI0O ¥ HOMEHKJIATypy HEOpraHHYecKuX
Y OPraHUYECKUX COEIUHEHUN;

— NPUPOJHBIE MUCTOYHHUKHU YTJIEBOJIOPOAOB M CHOCOOBI
UX nepepadoTKu;

— BEIIeCTBa M MaTepHalbl, IIUPOKO HCIOJb3yeMble B
MPAKTHKE: OCHOBHBIE METAJUIbl U CIUIaBbI, rpadur,
KBapll, MUHEpPaJbHbIE YJOOpEHUs, MHUHEpaJbHBIE U
OpraHMYEeCKHUe KHUCIOTHI, IIEI0YH, aMMHAaK, YrieBO-
I0pofbl, (EeHOJ, aHWIUH, METAaHOJ, 3TaHOJ, ATH-
JICHTJIMKOJIb, TJIMLEPHUH, (OopMalIbJIerull, aneTaib/e-
TUJ, aleToH, INII0K03a, caxapo3a, Kpaxmall, KieTdar-
Ka, aMUHOKHUCIIOTBI, OEJIKH, UICKYCCTBECHHBIE BOJIOKHA,
Kay4yKH, IJJaCTMACChl, JKUPBI, MbUIAa W MOIOLIHE
CpeACTBa.

Pemenue 3amanuii B TecToBoi (hopme.
Pewenue 3anau.

Onenka u 00CyX/IeHHe OTBETOB Ha 3aHs-
TUU

AHanu3 BBINOJIHEHUS 3aJlaHuM I caMo-
CTOATEIbHOU pabOTBHI.

3amura pedepaTosB.

OO6cyxnenue rpada JIOTHUYECKOH CTPYK-
TYpBI TEMBI
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TeMbl HHAUBHUAYAJIBHBIX ITPOCKTOB

«XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpebl»
«Oxpana rugipochepbl OT XUMUUYECKOTO 3arps3HEHUSD)
«OxpaHa MOoYBbl OT XUMHUYECKOT'O 3arpsI3HEHUS
«OxpaHa BO3[yXa OT XUMHUYECKOTO 3arpsi3HEHUS
«Oxpana ¢opsl 1 GpayHbI OT XUMUYIECKOTO 3arPSI3HCHHS
«Moro1ue U YUCTSIINE CPEICTBA»

«CpenctBa 00pHOBI C OBITOBBIMH HACEKOMBIMI)

«CpencTBa TMYHOW TUTHUEHBI U1 KOCMETHUKW»

© ©o N o 00~ WD PRE

«JloMarlHss anrexka

10. «3nauenue pH cpenbl pacTBOPOB i XMMHYECKUX W OHOJOTMYECKHX IPOLIEC-
COB»

11.«3HaueHne pacTBOPOB B KWU3HU PACTCHUW U KUBOTHBIX»

12.«PacTBOpHI B OBITY, Ha IPOU3BOJICTBE, B MEJULIUHEY

13. XuMuyeckre 31eMEHTBI B OPraHU3MeE YEJI0BEKA.

14. Cinuku CocTaB ¥ MPUHLHUIT PaOOTHI.

15. BoisiBiIeHUE yTIIEKUCIOro ra3a. YeloBek U Kiinmar.

16. Kak BeIpacTUTh KpUCTaJLIbI?

17. Xumns kocmoca. Xumusa ConHua.

18. Oxcuasl B Ipupoe.

19. ®usnyeckre CBOMCTBA METAIIIOB.

20. Koppo3sus metaiuio. [lonsitue koppo3nn. XuMudeckasi KOppo3us. INEKTPOXUMHU-
yeckasi Koppo3usi. CrocoObl 3aIMThl METANIOB OT KOPPO3UHU.

21. O01ue crnocoObl MOJYYSHUST METAILIOB.

22. MeTtaiuibl B IpUpPO/IE.

23. OTKpbITHE NEPUOANYHOTO 3aKoHa. [IpenochuIku: HakomieHne (HakToJIOTHIECKOro
Martepuaia, pabotsl nmpeamectBeHHUKOB (U.B. Jlebepeiinepa, A.D. lllankyprya, JIx.A.
Heronenaca, JI.FO. Meiiepa).

24. JInunocts /.M. Menpaeneena.

25. Bonopoanasi cBsi3b, €€ pOJib B IPUPO/IE.
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26. bnaropoHbie Ta3bl, DJIEKTPOHHOE CTPOCHUE aTOMOB OJIArOPOAHBIX T'a30B U OCO-
OCHHOCTH WX XUMHUYECKHUX U (PU3UIECKUX CBOUCTB.

27. Bomopoa. [IBoiicTBeHHOE MOJ0kKEHNE Boaopoaa B [leproanueckoit cucreme. M3o-
TOIbI BoAopoaa. Tspkenas Boza.

28. 3HaUYe€HHE METAJUIOB B PUPOJIE U KU3HU OPTraHU3MOB.

29. HemeTamibsl — IpOCTHIE BEIIECTBA, CTPOCHUE, AJUIOTPOIIHS.

30. KaTroHBI IEIOYHBIX METAJUIOB KaK BaKHEHIas (hopMa uxX CylecTBOBaHUS, pery-
JSATUBHAS POJIb KATUOHOB KaJWs U HATPUs B )KUBOU KieTke. [Ipupoaneie coennHeHus
HATpUA U Kalausi, UX 3HaUYCHHUE.

31. Baxueime COeIMHEHUS KNS, UX 3HAaUeHUE U npuMeHenue. Kanpiuii B npupoe,
ero Ouosiornyeckas poib.

32. AT'OMUHUN — CaMbIi PACIIPOCTPAHEHHBIN B 36MHOM KOPE METaJLI.

33. Yraepona u ero awotponusi. CBOWCTBa aJUIOTPONHBIX MOAUDUKAIIUNA yTaepoa, X
3HAYEHUE U TPUMEHECHHUE.

34. CunMkaTHast IPOMBIIIIIEHHOCTb.

35. HeorpanuuenHnsle nojumepsl. [lonumepsl — MpoCThie BEMIECTBA C ATOMHOM KpH-
CTAJVIMYECKOM PEIIETKON: aJJIOTPONHbIE BUIOM3MEHEHHUSI yriieposa (anmas, rpadur, Kap-
OuH, QysaepeH — B3aUMOCBS3b THOpPUAM3ALMM OpOUTANE y aTOMOB YIjepojia C Mpo-
CTPAHCTBEHHBIM CTPOCHUEM AJLUTOTPOIMHBIX MOAU(DUKAIIHIA).

36. [Tomumepsl — CHOKHBIE BEIIECTBA C AaTOMHOW KPUCTAJIIMYECKON PEMIETKOM: KBapIl,
KpeMHe3eM (IUOKCUIHBIC COCTUHEHUS KPEMHUS), KOPYH]I (OKCHU]I aJIIOMUHUS) U alFOMO-
CHJIMKAThI (IOJIEBBIE IIMATHI, CIIOAA, KAOJWH). 3HAUEHHE HEOPTaHWYECKUX MPUPOIHBIX
NOJIUMEPOB B (DOPMUPOBAHUM OJHOM UX T€OJOTUYECKUX 000JI0YEeK 3eMIIH — JTUTOCHEPHI.

37. Azot u docdop, ux 3HaUCHHE U MpuMeHeHne. A3ot u ¢pochop B npupoje, ux ouo-
JIOTHUYECKAs POJIb.

38. XanbKkoreHsl — mpocTbie BemecTa. Amiorponus. [[pumeHeHrne Kuciopoia v Cephl.
XanpKOTeHBI B PUPOJIC, UX OMOJIOTHYECKas POJIb.

39. I'anorens! B npupojie. buonorndeckast posib TaJIOT€HOB.

40. Ocobennoctu ctpoeHus aromoB O-anementoB (IB-VIIB-rpynm). Menb, 1uHK,
XpoM, XKene3o, mapranel]. HaxoxaeHue sTuX METaluioB B MPUPOJE, UX MOJYyYEHUE U 3HA-

YCHUC.



Pacnpenesienne yueOHbIX 4acoB 1o ¢gopmMaM 3aHATHI
Ha 2019 — 2020 y4eOHbIii rog

CrnenuajbHOCTh AKYLLIEPCKOe 1eJ10 (0a30Basi MOAT0TOBKA
¢ peasmzaumeit ®I'OC cpeanero o61ero oopazosanus B npeaeaax [IICC3)
Jducnunimaa « XuMus»

Kypc-1
1 cemecTp
Ilepeuens KOMOUHUPOBAHNBIX 3AHAMUIL
Ne Ne Kou-Bo
HanmeHnoBaHMe TeMbl KOMOMHMPOBAHHOI'O 3AHATHS
n/n | n/nm 4acoB
1. 1. Beenenune. Xumus — Hayka o BemecTBax. KoJaMyeCcTBEHHbIE OTHOLLICHUS B XHU- 5
MUHU.
2. 2. OcHOBHbIE 3aKOHBI XUMUU. [loHSITHE OIS, 2
3. 3. Ctpoenue atoma. CTpoeHHE FIEKTPOHHBIX 000J109eK aToMOB 1-4 mepuoaoB. Oc-
HOBHOE U BO30Y)KJJICHHOE COCTOSTHHE aTOMOB.
4. 4. [lepuoanueckuii 3akoH u Ilepuognueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB 2
AN .Menneneena.
5. 5. Tunel xumuueckoi cBsi3u. CTpoeHUE BEIIECTRA. 2
6. 6. Knaccudukanusa xumudeckux peakiuil. CKOpOCTh peakiiny, €€ 3aBUCUMOCTb OT 2
pasITUYHBIX (PAKTOPOB. XUMHUYECKOE PABHOBECHE.
7. 7. TennoBoit 3QPEeKT XUMUISCKUX PEAKITUH. 2
8. 8. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIINH. 2
9. 9. DJIEKTPOXUMUYECKHUE MPOLECCHI. DIEKTPOJIN3. 2
10. | 10. | Kmaccuduxamus 1 HOMEHKIIATypa HEOPTaHUIECKUX BEIIECTB. XUMHUECKUE CBOM- 2
CTBa MPOCTHIX BEIIECTB — METAJIOB M HEMeTaoB. Bonopo.
11. 11. | Oxcugsl. JleTyune BOAOPOIHBIE COCTUHEHHS] HEMETAILIOB. 2
12. | 12. | I'uapoKCcH]BI: KUCIOTHI, OCHOBaHMsI. AMQOTEpHbIE THAPOKCHIBL. 2
13. | 13. | Conu. Kommnekcuelie conu. ['eHeTnyeckas CBA3b MEXKIY KIACCaMH. 2
14. | 14. | ucnepcusle cucteMbl. Bona. Uctunnbie pactBopbl. PacTBOpUMOCTS. 2
15. | 15. | CnocoObl BbIpaKeHUs! KOHIIEHTPAILIMH PacTBOPOB. 2
16. | 16. | BomopomHblii ToKa3aTeslb. DJICKTPOIUTHUYECKAS JAUCCOIUAINS JJICKTPOJIUTOB B 2
BOJIHBIX PacTBOpax.
17. | 17. | Peaknuu MOHHOTO OOMEHA. 2
18. 18. | I'maponus coneid. 2
19. | 19. | [Ilemo4HBIE U MIETOYHO3EMETHHBIC METAJIIHI. 2
20. | 20. | ATFOMUHMII B €r0 COCTUHEHMUS. 2
21. | 21. | CgoiicTBa coeauHeHuil yriueposaa u kpeMHus. Heoprannueckue u opraHuyecKue 2
TTOJTUMEPBHI.
22. | 22. | CpoiicTBa a30Ta, Gocdopa 1 X COeTUHEHUH. 2
23. | 23. | CpolicTBa KHCIOPOJIA, CEPBI U UX COCTHMHCHU. 2
24. | 24. | CoiicTBa raJlOT€HOB M UX COSAMHECHHIA. 2
25. | 25. | CpoiicTBa COeTUHEHUI MeU, IIMHKA, XpOMa, JKee3a. 2
Bcero 50
Ilepeuens nabopamopro-npakmuuecKux 3aHAmMul
Ne Ne Koxa-Bo
HaumeHoBaHHe TeMbl J1a00PATOPHO- MPAKTHYECKOT0 3aAHITHSI
n/m | n/n 4acoB
1 1 | BeruricneHus ¢ UCIOIb30BAHUEM TTOHITHI «KOJIMYECTBO BEIIECTBAY, (OIS 2
2 2 N3yueHne 3aKkOHOMEPHOCTEN U3MEHEHUS CBOMCTB AJIEMEHTOB M MX COETMHEHUI 2
0 TMEePUOJIaM U TPYIITIaM.
3 3 Boruncnenuss u3MeHeHHsI CKOPOCTH PEaKIHi MPU U3MEHEHUH KOHLIEHTpaluu 2
pearupyonux BeIecTB U TeMIIepaTyphl.




4 4 | 3yueHne OKMCIUTENBHBIX CBOMCTB MTEpMaHTaHaTa Kajausl B Pa3IUYHBIX CpeJiax. 2
9) 5 | zyuenne peakuuii 00pa3oBaHusi KOMIUICKCHBIX COSAMHCHHIA.
6 6 | I3yyeHne XMMHYECKUX CBOMCTB OCHOBAHMIA.
7 7 | Onpenenenre KaueCTBEHHOT0 cocTaBa coneil. ['uaponus coneil. 2
8 8 | lnddepeHnupoBaHHBIN 3a4eT. 2
Bcero 16
Hroro 3a | cemectp 66
HToro nmo gucuunjinue 66
2 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne Koua-Bo
w/n u/n HanmeHnoBaHue TeMbl KOMOMHMPOBAHHOI'O 3AHATHS YACOB
26. 1. [Ipenmer opranuveckoil xumun. Teopusi CTPOCHUS OPraHHYECKUX COCIHHE- 5
Huii A.M.Bytnepoga.
217. 2. Knaccudukanus 1 HOMEHKIIaTypa OpraHudeckux coequHeHnii. CoBpeMEHHBIC 9
MIPEJICTABJICHHS O XUMUYSCKOM CTPOCHUHU OPTAaHWYCCKUX COCTMHCHUU.
28. 3. Knaccudukanus peakiuii B OpraHn4ecKoid XUMUH.
29. 4, [IpenensHbie yrineBogopoabl. Ankanbl. [{ukiioankansl. 2
30. 5. HenpenenpHbIe yriIeBOJOPOIbI. AJTKCHBI. 2
31. 6. AJIKaeHBbl. 2
32. 1. AJIKUHBL. 2
33. 8. Apenbl. OCOOEHHOCTH XMMHUYECKUX CBOMCTB TOMOJIOTOB O€H301a. 2
34. 9. VcTtounuku yrieBogopoaoB: He(Th, Ta3, yrob. 2
35. 10. | Kucnoponconepskame opranudeckue coeannenus. Crouptsl. [Ipocteie 3¢du- 2
PBL
36. 11. | MHoroaroMHble COUPTHI. 2
37. 12. | ®eHOMNBI 2
38. 13. | Anpaeruanl. KeTOHBEL 2
39. 14. | Kap60oHOBBIE KHCIIOTHI. 2
40. 15. | Cnoxubie 3¢upsl. XKupsl. 2
41. 16. | YrueBoabl. MoHOCaxapuIbl. 2
42. 17. | Aucaxapunusl. 2
43. 18. | Ilonmcaxapusl. 2
44. 19. | A3oTcoaep:aliye OpraHn4eckue COeAMHEHUsI. AMUHBI. 2
45, 20. | AMHUHOKHCIIOTBI. 2
46. 21. | benku. 2
47. 22. | Hykneunossle kuciotsl. Ctpoenue JIHK u PHK. 2
48, 23. | buomornyecky akTUBHBIE COETUHEHNS. 2
Bcero 46
Ilepeuens nabopamopro-npaKmuuecKux 3aHamuil
Ne Ne Koa-Bo
i /i HaumeHoBaHue TeMbl J1a00PATOPHO- MPAKTHYECKOT0 3aHATHS 4ACOB
9 1 W3omepust 1 HOMEHKIIaTypa yriIeBOJ0pOI0B. Pemienre 3aqaq Ha BBIBOJ XUMU- 9
yeckux (hopmyi.
10 5 CBolicTBa TBEPIBIX Hap%(bI/IHOB. Brrancnenus mo xumudeckuM GpopmMyiam u 2
110 YPaBHCHUSIM PEAKITUH.
11 3 CaolicTBa 3THieHA. M3ydueHne CBOMCTB MOJIMMEPOB. PacueTsl Macchl BEIIECTB 2
Wi 00beMa rasa 1o N3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce, 00bEMY.
12 4 | Nzydyenue cBoiCcTB OeH301a. PacueT 00beMHBIX 10JICH Ta30B B CMECSX. 2




13 5 | KauecTBeHHbIE peaKkIuy CIUPTOB.
14 5 DeHOIbI. quvncneHHe MacCEl paCTBOPEHHOTO BELECTBA , COAEPHKALLEIOCs B 2
oTpezieIeHHOM Macce pacTBOpa C M3BECTHOM MacCOBOM JOJIeil.
15 7 | I3ydeHne BOCCTAHOBUTEIIbHBIX CBOMCTB aJIbJIETUIOB. 2
16 8 N3ydenune CBOMCTB YKCYCHOM KUCTOTHI. PacdyeT mo ypaBHEHUAM peaKLMil po- 2
TEKaIOUIUX B paCTBOPE
17 9 Cnoxnsbie 3¢upsbl. XKupbl. Pacder 1o ypaBHEHUSM peakiuidi ¢ U30BITKOM OHO- 2
r0 U3 UCXOJHBIX BEIIECTB.
VYraeBoasl. Pacuer MaccoBoii nim 00eMHOI TOTTM BBIX0/1a IPOIYKTA PEAKIINU 2
18 10 | oT TeopeTHUECKH BO3MOXKHOTO. M3ydeHne CBOMCTB MOJIMMEPOB U CHHTETHYE-
CKHX BOJIOKOH.
19 11 | 3yueHune nBETHBIX peaKIuii OCIIKOB. 2
20 12 | JuddepenupoBaHHbIii 3a4eT. 2
Bcero 24
Hroro 3a II cemecTp 70
Hroro nmo gucuunjinue 136

3aBenyroIMii OTAETICHHEM

nonpodecCuoHaIbHOM MOATOTOBKHI

E.A. CtpemsikoBa




IHpuiaoxenue 1

K pabouelt mporpamMme y4eOHON TUCHUTIIMHBI

I[InanupoBanue yueOHBIX 3aHATHI € UCIOJIb30BAHHEM AKTUBHBIX H HHTEPAKTHUBHBIX
¢opm 1 MeTO10B 00yUeHHSI

HaumeHnoBaHue pa3jaesia

AKTHBHBIC U HHTEPAKTUBHbIE
(¢popmbI M MeTOABI O0YUCHHS

Koab1 popmu-
pPyeMbIX KOM-
NeTeH NI

Pasnen 1. OcHOBHBIE MTOHS-
THUA U 3aKOHbI XUMHUH

KomOunupoBaHHoe 3aHsITHE
DNEKTPOHHBIC CPEACTBA OOYUCHUS
KoMribroTepHble TEXHOJIOTUN
[IpakTuueckue 3aHATUSA
Nudopmarmonno-
KOMMYHUKAIIMOHHBIE METO]IbI
oOy4eHus

OK 1,0K 2

Paznen 2. O0mas u Heopra-
HUYECKAsT XUMUS

KomOuHupoBaHHoe 3aHsTHE
PaboTta ¢ nHpOpMaMOHHBIMU pe-
cypcamu

HNudopmanmonHo-
KOMMYHUKAIIMOHHBIE METO/IbI
oOy4eHUs

[IpakTrueckue 3aHATUS

HUrpoBeie MeTOIbI

[TpoGnemHoe oOyuenue

OK 1, OK 4,
OK 10,0K 11

Paznen 3. Oprannueckas
XUMUS

KomOuHupOBaHHOE 3aHATHE
Pabota ¢ unopManinoHHBIMH pe-
cypcamu

HNudopmanmonHo-
KOMMYHUKAIIMOHHBIE METO IBI
oOy4eHUs

[IpakTrueckue 3aHATUS

HrpoBbie METOIBI

[IpoGnemHoe 0OyueHue

OK 1, OK 4,
OK 10, OK 11




JIucT akryanu3zanuu padode nporpamMmmabl

Hdara akrya-

®PUO u nognuckh JHUIA,

JIN3aIuu Pe3yjbTaThl akTyau3anun OTBETCTBEHHOI0 32 aAKTY-
AJIU3aIUI0
5.07.2019 PaGouas nporpamMma rpuBejieHa B COOT- Ocsanknna H.B.

BeTCTBUE ¢ TpeboBanusimu llopsiaka
HaIMcaHusl pabouux mporpamm (mobdasJie-
HblI [IprnoskeHne | v IMCT akTyalTu3ainm)




TemaTnueckuil NJjIaH JTUCHMILIMHBI « XHUMHUSD)

O06BEM yacos
HaumenoBanue Kom6unupo- | JlaGopaTopHo- Camocros-
pa3aennoB u TeM BaHHBIC 3a- MPAaKTUYECKUEe | TelbHas pa-
HSATHS 3aHATHUS 6ota
1 3 4 5
Paszgen 1. OcHOBHBIE MOHATHSA U 3aKOHBI XUMHH 6 2 4
Tema 1.1. XumMusi — Hayka 0 BelllecTBax 4 2 3
Tema 1.2. CtpoeHne aToMa 2 1
Paznen 2. O0masi ¥ HeOpraHu4ecKasi XUMHS 44 14 29
Tema 2.1. Ilepuoanueckuii 3akoH u [leproguueckas cuctema 2 2 2
xumuueckux 3neMeHToB J[.M.Menpaeneera
Tema 2.2. CtpocHue BelecTBa 2 1
Tema 2.3. XuMuuecKue peakiiuu 4 2 3
Tema 2.4. OKHUCAUTETHHO-BOCCTAHOBHUTEIbHBIE PEAKIUH. 4 2 3
DJEKTPOXUMHUYECKUE MPOIECCH
Tewma 2.5. Kimaccudukanus Bemects. [IpocTeie BemecTsa. 2 1
Tewma 2.6. OcHOBHBIE KJIacChl HEOPTAHMYECKUX COSHMHEHUH. 6 6
Tewma 2.7. PactBOpBI 10 4 7
Tewma 2.8. XuMus 2IIeMEHTOB. 14 2 8
Pasznen 3. Opranndeckasi XuMusi 46 24 35
Tewma 3.1. IIpenmet opranuyeckoil xumun. Teopusi CTpoeHUs 2 1
OpPraHnYCCKUX COCAMHCHUM.
Tema 3.1.1.Knaccugukanus 1 HOMEHKIIATypa OpraHnye- 2
ckux coenuHeHuil. COBpEMEHHBIE MPEACTaBICHUS O 2 2
XUMHYECKOM CTPOEHUH OPraHUYECKUX COCTMHEHUM.
Tema 3.1.2.Knaccudukanus peakuuif B OpraHHYeCKOH 2 1
XUMHWH.
Tewma 3.2. [IpenenpHbIe yTIACBOTOPOIBI. 4 2 3
Tema 3.3. HenpenenbHbIC YTIEBOIOPOIBI 6 4 5
Tema 3.4. ApoMaTHdeCcKue yriIeBOIOPOIBI 2 2 2
Tewma 3.5. IlpupoiHble HICTOYHUKHU YTIEBOAOPOIOB 2 1
Tema 3.6.Kucaopojacoaep:kamye OpraHuyeckue coeam- 18 12 15
HEHUsI.
B tom uncne, Cuptsl. [Ipocteie 3¢upsl. 6 4 5
Tema 3.6.1. Anpnerunsl. KeToHBI. 2 2 2
Tewma 3.6.2. KapOoHOBBIE KHCTIOTHI M UX TPOU3BOIHEIE. 4 4 4
Tewma 3.6.3. YrieBoJsl. 6 2 4
Tema 3.7. AzoTcoaep:xkanue opraHudecKkue coeJUHeHU. 4 2 3
Tema 3.8. A3oTconep:xaniue rerepouuKIndecKue coeau- 2 1
HeHns. HykienHoBbIe KHCIOTHI.
Tema 3.9. BroJiornyecku akKTHBHLIE COeTHHEHHUS 2 1
Hroro: 96 40 68




