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1. [TacopT padoueii nporpaMMbl y4eOHOM M CIIUTIIMHBI
Xumusn
1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMel
Pabouas nmporpamMmma yueOHON AUCIMIUIMHBI «XUMUS» SIBIsieTCs YacTbio [Iporpammbl
MOJITOTOBKHU CIIEIIMAIMCTOB CPEIHEro 3BEHA M0 crnenuaibHocTu JlabopaTopHasi 1uarHo-
CTUKA C OJHOBPEMEHHBIM IOJYYEHUEM CpelHero odOmero odOpasoBanus. lIporpamma
pa3paboTaHa Ha OCHOBe TpeOOBaHUH (pemepanbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEIBHBIX
CTaHapTOB CPEHEro OOIIETO U CPEAHEro Mpo(ecCHOHATFHOTO 00pa3oBaHUsl C YYETOM
€CTECTBEHHO HayyHOro mpoduis nomydaemoint cnenunansHoctd CIIO u  IlpumepHoii oc-
HOBHOM 00pa30BaTeIbLHON MPOTrpaMMBbI CpeHEro o0mero oopasoBanms, 0JJ00OpPEHHON pe-
meHneM (eaepasbHOro yueOHO-METOANYECKOTO 00bEeUHEHHS 110 00IIeMy 00pa30BaHUIO
(mpotokot ot 28 utoHst 2016 r. Ne 2/16-3).
Pabouas nporpamma cocTtaBieHa Ui O4HON GpopMbl 00yUEHUS.

1.2. MecTo y4eOHOI JUCHUILINHBI B CTPYKTYpe
NMPOrpamMmMbl MOATrOTOBKY CIEIUAJTUCTOB CPeIHEro 3BeHa

JluctuumuinHa « XUMHsD OTHOCUTCS K TPO(PUIBHBIM YICOHBIM JTUCIHUIUITMHAM 10 BbI-
00py U3 00s3aTENBHBIX MPEIMETHBIX 00J1aCTEH.

1.3. leau u 3agaun y4eOHOM JMCHUNJIMHBI —
TpeOOBaHMS K Pe3yJIbTATAM OCBOCHUS JUCHUILTHHbBI

OcBoenue cojepkaHusi yueOHOM TUCHIUTUTUHBI « XUMHUSD», 00€CTIeunBaET
JOCTUKEHHUE CTYIEHTAaMU CIICAYIOLIUX Pe3yibmanmos:
B pe3ynbpTaTe 0CBOCHHS TUCIUTIINHBI CTYACHT IOJDKCH YMeETh.

— Ha3bIBaTh: U3YUYECHHBIE BEIIECTBA M0 «TPUBUAIBHOW» WIIM MEXIYHAPOJHOW HOMEH-
KJIATypam;

— ONPEAENATh: BAJICHTHOCTh M CTEIEHb OKUCJIEHUSI XUMHUYECKHX DJIEMEHTOB, TUIl XU-
MHYECKOU CBSI3U B COCAMHEHMUSX, 3apsi] NOHA, TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, THUIL
KPUCTAJUIMYECKON PEIIETKHU, XapaKTEP Cpelbl B BOJHBIX PacTBOpPaxX, OKUCIUTENIb U BOC-
CTAaHOBUTEb, HATIPABJICHUE CMEIICHUSI PABHOBECHSI TIO/I BIUSHUEM PA3IMYHBIX (PaKTOPOB,
M30MEPBI U TOMOJIOTH, NMPUHAJIEKHOCTh BEIIECTB K Pa3HbIM KJlacCaM HEOPTaHUYECKUX U
OPTaHUYECKUX COEAVMHEHUS;, XAPAKTEP B3aMMHOIO BJIMSHHUS aTOMOB B MOJIEKYJIaX, THUIIbI
peaKLUMil B HEOPraHUYECKON U OPraHUYECKON XUMHUU;

— XapaKTepu30BaTh: S-, P-, -3J1eMEHTHI M0 UX MOJI0XKeHHUIO B [leprnoanyeckoii cucre-
Me JI.M. MenneneeBa; oOmue XUMHUYECKHE CBOMCTBA METAJJIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPraHUYECKUX U OPraHMYECKUX COEIMHEHHUMU (YIJIeBOJOPOAOB), CIIUPTOB, (he-
HOJIOB, aJIbJIETUJIOB, KETOHOB, KAPOOHOBBIX KUCIOT, aAMHHOB, aMUHOKHCIIOT U YTJIEBOJIOB);

— OOBSICHATH: 3aBUCUMOCTH CBOMCTB XMMHYECKOTO JJIEMEHTa U OOpa30BaHHBIX UM
BENIECTB OT ToJjiokeHus B llepumogmueckoin cucteme /.M. MenneneeBa; 3aBUCUMOCTH
CBOMCTB HEOPTAaHUYECKUX BELIECTB OT UX COCTABA U CTPOCHUS, IPUPOTY XUMUUYECKON CBS-
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3M, 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEAKIMU OT pa3iINyuHbIX (DaKTOPOB, pEaKLIMOHHON
CIIOCOOHOCTH OPraHUYECKUX COEIMHEHUI OT CTPOCHUS MOJIEKY T,

— BBINOJIHATD XUMUYECKUI DKCIIEPUMEHT IO PACIIO3HABAHUIO BAXHEHIINX HEOPraHU-
YECKUX U OPraHMYECKHMX BEIIECTB, NOJYYEHHIO KOHKPETHBIX BEIECTB, OTHOCSALIUXCS K
W3YYEHHBIM KJIaCCaM COCINHECHUM;

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

— OCYHIECTBIIATh CAMOCTOSITENIbHBIN MOUCK XMMHYECKON MH(POpMAIMK ¢ UCTIOIh30Ba-
HUEM Pa3JINYHBIX UCTOYHHUKOB (CIIPAaBOYHBIX, HAYYHBIX M HAYYHO-IIOMYJISIPHBIX W3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETa); UCIOIb30BaTh KOMIBIOTEPHBIE TEX-
HOJIOTUH JUIsl 00pabOTKU U mepefadyrd XMMUYECKOW MHQOpMAIMU U €€ MPEACTABICHUS B
pa3IuyYHbIX opMax.

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

— POJIb XUMUHU B €CTECTBO3HAHUH, €€ CBSI3b C IPYTMMH €CTECTBEHHBIMHM HAYKaMH, 3Ha-
YEHHE B KU3HU COBPEMEHHOTO OOIECTBA;

— BA)KHEWINIME XMMHUYECKHE TOHSTHS: BEIIECTBA, XUMUYECKUM 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-
NEeHb OKUCIJICHMS, THOpuaAM3anus OpOUTaie, MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI,
MOJIb, MOJISIDHAasi Macca, MOJISIPHBIA 00bEM ra3000pa3HBbIX BEIIECTB, BEIIECTBA MOJIEKY-
JSIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMS, KOMIUIEKCHBIE COEMHEHUS, JUCIIEPCHBIE CUCTE-
MBI, UICTUHHBIE PACTBOPBI, MIEKTPOIUTHYECKAS JUCCOLMALINS, KUCIOTHO-OCHOBHBIE PEaK-
LIMM B BOJHBIX PAacTBOpPAax, TMAPOJIU3, OKHUCIECHUE U BOCCTAHOBIICHHE, 3JIEKTPOJIU3, CKO-
POCTh XMMHUYECKOM pEaKIMK, MEXaHU3M pPEeaKIMM, KaTallu3, TeIIoBOl 3¢ (deKT peakuuu,
SHTAJBINUSA, TEIJIOTa 00pa30BaHUsl, SHTPONUS, XMMHUECKOE PaBHOBECHE, KOHCTAHTa paB-
HOBECHSI, YIJIEPOJHBIN CKeNleT, (PyHKIMOHAJIbHAS TPYyIIa, TOMOJOTHUSA, CTPYKTypHas H
MPOCTPAHCTBEHHAS WM30MEpPUs, MHIYKTUBHBIA U MeE30MEpHbIH A(D(PEKThI, dIeKTpoduI,
HYKJI€0( I, OCHOBHBIE TUIIbI PEAKIIMI B HEOPraHUYECKON 1 OPraHUYECKOW XUMUMU;

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

— OCHOBHBIE TEOPUM XHMHH; CTPOEHUE aTOMA, XMUMHYECKOW CBSI3U, AJIEKTPOJIUTHYE-
CKOM JUCCOLMALIMM, KUCJIOT U OCHOBAHMM, CTPOCHMSI OPraHMYECKUX W HEOPraHWYECKHX
COEIMHEHM (BKIIOYAsl CTEPEOXUMUIO), XUMHUECKYIO KUHETUKY U XUMHYECKYIO TEPMOIH-
HaMUKY;

— KJIacCU(PUKALMIO 1 HOMEHKJIATYPY HEOPraHUYECKUX U OPraHUYEeCKUX COSANHEHUN;

— MPUPOJHBIE HCTOYHUKHU YTIEBOAOPOAOB U CIIOCOOBI X MEPepadOTKu;

— BEILECTBAa U MaTEPUAJIbI, IIUPOKO MCIOJIb3YEMBIE B TPAKTUKE: OCHOBHBIE METAJIIBI U
CIUIaBbl, TpaduT, KBAPI, MUHEPAJILHBIE yI0OPEHMS, MUHEPAIbHBIE U OPTAHUYECKHUE KHC-
JOTHI, IIEJIOYH, aMMHUAK, YIJIEBOAOPObl, (PEHOJ, aHWJIMH, METAHOJI, 3TAHOJI, STUJICHIJIN-
KOJIb, TJIMLIEPUH, (pOpMaibIeru, aueTalbJerusl, aleToH, III0Ko3a, caxaposa, Kpaxmal,
KJIeTYaTKa, aMUHOKHUCIIOTHI, O€IKH, UICKYCCTBEHHbIE BOJOKHA, KayuyyKH, TJIACTMACChl, JKH-
PBbl, MbLJIa U MOKOIIUE CPEICTBA.



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

OcBoeHnue cojiepkaHusi yueOHOM TUCHUILTUHBI « XUMHUSD», 00€CTIeYuBaeT JO0CTHKE-
HUE CTYJEHTaMH CIICIYIOIINX MPEeAMETHbIX pe3yJabTaToB:

- c(OpMUPOBAHHOCTH MPEJICTABIICHUNA O MECTE XMMHUHU B COBPEMEHHOI Hay4YHOU Kap-
TUHE MHpA; TIOHMMaHUEe POJIM XUMHUU B (OPMUPOBAHUU KPYro3opa M (PyHKIHOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA ISl PEIIEHUS TPAKTUYECKHUX 3a]1ay;

- BJIaJICHUE OCHOBOIIOJIAral0IUMHA XUMUYECKUMH MMOHATUAMU, TEOPUSIMU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEXHOJIOTUEN U CUMBOJIMKOW;

- BJIaJICHUE OCHOBHBIMHM HAayYHOT'O TO3HAHUS, UCTIOIb3YEMBIMU B XUMUU; HAOIOICHU-
€M, OINHCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; yMeHue o0pabarbiBaTh, OOBICHATH pe-
3yJbTaThl IPOBEJCHHBIX OINBITOB U AENATh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH MpUME-
HSATh METO/bl TO3HAHUS MIPU PEIICHNUN TPAKTUYECKUX 3a/1aY;

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

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

- c(pOpMHUPOBAHHOCTH COOCTBEHHOI MO3MUIMM 110 OTHOIICHHUIO K XMMHUYECKON HMHPOp-
MalyH, O0JIy4aeMOU U3 pa3HbIX UCTOYHUKOB.

B pesynbraTe 0CBOEHUS AUCHUUIUIMHBI Y OyIyIIEro MEIUIIMHCKOTO J1JabopaTOpHOIo
TE€XHMKA JOJKHBI (POPMUPOBATHCA CIEAYIOLIUE OOIIMe KOMIIETEHLIMHU, BKIIIOYAIOIIUE B ce-
051 ctocoOHOCTH (110 Ga30BOM IMOJATOTOBKE):

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

OK 2. Opranu3zoBbIBaTh COOCTBEHHYIO ESTEIbHOCTh, BHIOMPATh TUIOBBIE METObI
U criocoObI BBITTOJIHEHUST TIPO(ECCUOHATBHBIX 33/a4, OLIEHNBATh UX BHITIOJHEHUE U Kaue-
CTBO.

OK 4. OcymiecTBisTh MOUCK, aHAJTU3 U OLEHKY MH(MOpManuu, HEOOXOIUMOM st
MIOCTAaHOBKHU M peIIeHus MpodeCCHOHATBHBIX 3a/1a4, TPO(heCCHOHATFHOTO U JIMYHOCTHOTO
pa3BUTHS.

OK 10. bepeXHO OTHOCUTBCSI K HICTOPUUYECKOMY HACIEIUIO U KYJbTYPHBIM Tpaau-
USIM Hapo/1a, yBa)KaTh COLIMATIbHBIC, KYJIbTYPHbIE U PEIUTHO3HBIE Pa3IUUHsL.

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

N3yuenune nanHOM JUCITUTUTHHBI SIBISIETCS 0a30i, HA KOTOpOor OyayT hopMUpoBaTh-
csl cleAyrolue npodeccuoHanbHbIe KOMIIETEHIIMH, COOTBETCTBYIOIINE OCHOBHOMY BH]LY
pohecCHOHATEHOM e TENBHOCTH:

5.2.1. TlpoBenenue 1ab0paTOPHBIX OOIMICKIMHUYECKUX HCCIICI0BaHUM.

[IK 1.1. ToToBUTH pabouee MecTO i MPOBEACHUS J1a0OPATOPHBIX OOIIEKINHUYE-
CKHX UCCJIE0BAHMM.



IIK 1.2. IlpoBoauth J1abopaTopHbIe OOIIEKIMHUYECKHUE HCCIIEA0BaHUs OUOIOoTHYe-
CKMX MaTepHaJiOB; y4aCTBOBATh B KOHTPOJIE Ka4eCTBa.

1.4. Kosin4yecTBO 4acOoB HA OCBOCHHE
paboueii mporpaMMbl y4eOHOM TUCHMIIIIMHBI:
MaKCHMaJIbHOM y4eOHOM Harpy3ku ooyuarorierocs — 204 gaca, B TOM 4ucie:
— 00s13aTeNBHON ayIUTOPHOU YUeOHON HArpy3ku oOydaromierocs: — 136 4acos;
— CaMOCTOATENLHOM paboThI 0OyJaromerocs — 68 4acos.



2. CTpyKTYypAa U coaepkaHue y4eOHOU TUCIUTIIUHBI
2.1. O0béM yueOHOM TMCHHMILUIMHBI M BHAbI Y4eOHOH padoThI

Buy yueOHOM nesTenbHOCTH O0BEM YyacoB
MaxkcuMmaibHas yueOHasi Harpy3ka (BCero) 204
O0s13aTenbHas ayuTopHas yueOHasi Harpy3ka (Bcero) 136
B TOM YHCIIC
KOMOWHUPOBaHHbIEC 3aHATHUS 96
J1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 40
CamocrosiTenbpHast paboTa cTyieHTa (BCEro) 68
B TOM YHCJIC
— COCTaBJICHUE KOHCIIEKTOB S)
— peuieHue 3aja4y 16
— BBINOJIHEHUE 33/1aHui B paboueil Terpaau (coctaBiieHUe (HOPMYIT BEILIECTB,
COCTaBJICHUE HAa3BaHH BEILIECTB, HAIMCAHUE YPABHCHUIN XUMUYECKUX PEaK- 38
IIUH, pEIICHNE TIENOYEK MTPEBPAITICHISI)
— HOArOTOBKA COOOIIEHUN 6
— COCTaBJICHUE JJICKTPOHHBIX M AJIEKTPOHHO-Tpadudeckux Gopmyn 1
— MOCTPOEHHE U300PAKEHUI TeOMETPUUYECKHX (OPM MOJEKYT C pa3HbIM TH- 1
IOM THOPUIHBIX OpOHTANIEH.
- CO(CjTa:];J'IeHI/Ie XapaKTEPUCTHK XUMHUYECKUX 3JIEMCHTOB IO MOJOXKCHHIO B 1
[1CX

[TpomesxyTouHas aTTecTanus o UTOraM NepBoro cemectpa B hopme nudhepeHInpoBaHHOTO 3a4eTa.
[TpomMexyTouHas aTTecTalys o UTOraM U3y4eHHsl TUCHUILUIMHEI B JOpMe dK3aMeHa.




2.2. TemaTuyeCcKMid IJIAH U COAEPKAHNE YUEOHOM JUCHUMIIIMHBI « XMMHU»

HaunmenoBanue
pa3aesioB U TEM

Coneprxanue yaeOHOro MaTepraia, KOMOMHHPOBAHHBIE U TA00PATOPHO-
MPaKTHYECKHE 3aHATHUS, CAMOCTOSTENIbHAsI 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. BemecTBa MOJEKYJISPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMSL.
CriocoObl 0TOOpaKeHUsI MOJIEKYJI: MOJIEKYJISIpHbIE U CTPYKTYpPHBIE (op-
MYJIBI; IIAPOCTEPKHEBBIE M MaclITa0Hble TpocTpancTBeHHbIe (CTrOapTa-
bpurne6a) Mmonenu MoneKy.

N3mepenue BemecTBa. Macca aToOMOB U MOJIEKYJl. ATOMHasi €IUHULA
Mmaccbl. OTHOCHTENIbHBIE aTOMHAsi U MOJIEKYJIsipHast Macchl. KomuuecTBo
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 cOcTOSIHUU. OObeTMHEHHBIH
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. Xumus - Hayka O Belie-
ctBax. KonnuecTBeHHBIE OTHOIIIEHUS B XUMUH.

KomOunupoBannoe 3ansitue Ne 2. OcHOBHbBIE 3aKOHBI XUMUH. [loHs-
THE «IOJISD).

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

JlaGopaTopHo-ipakTHdeckoe 3ausaTue Ne 1. BbIYuCIIeHHs ¢ HCTIOIB30-
BaHMEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJIbY.

CamocrosTenbHast paboTa CTYICHTOB.
PacueT MaccoBOM [0JIM DJIEMEHTA B BEIIECTBE.

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.

[Inanerapnas mozxens atoma 3. Pesepdopaa. Ctpoenue aroma no H.
Bbopy. CoBpemeHHbIE NIpEACTaBIEHUs O cTpoeHuu aTtoMa. Kopmyckyssp-
HO-BOJIHOBOM Jyaju3M YacTUL MUKPOMUpA.

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

OnekTpoHHas 00os0uyka atoMoB. [loHsiTHe 00 31eKTpOHHOMOPOUTANIN
U JJIEKTPOHHOM obOnake. KBaHTOBBIE uMcia: riaBHOE, opOuTanbHOE (T0-
004YHOE), MarHUTHOE W CIIUHOBOE. Pacripesenenne 3JeKTPOHOB MO PHEP-
reTUYeCKUM YPOBHSM, IOJYPOBHSIM M OpPOMTaJIsIM B COOTBETCTBHM C
NPUHLIMIIOM HaMMEHbILIEH 3Hepruu, npuHuunom Ilaynu u npasuiiom
I'yana. DnexkTpoHHbIE KOH(UTYpAIUH AaTOMOB XUMHUYECKUX 3JIEMEHTOB.

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

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

KomOunupoBannoe 3anstue Ne 3. Ctpoenue aroma. CTpoeHHe 3J1eK-
TPOHHBIX 000JI04eK aTOMOB 1 — 4 mepnoaoB. OCHOBHOE U BO30YKIEHHOE
COCTOSTHUE aTOMOB.

CamocTosiTenbHast paboTa CTYAEHTOB.

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

[TonrotroBka coOOLIEHUS MO OAHOM W3 MPEUIOKEHHBIX TEM:
«3.Pezepdopa», «H.bop », «CoBpeMeHHBIE TIPEACTABICHHUS] O CTPOCHHUH
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(POpMAIHH.

Otkpeitue Ilepuoguueckoro 3akoHa. Ilpeamochuiku: HakoIIEHUE
¢axTonorHUecKoro Marepuaina, padotsl npeamectTseHHUKOB (M1.B. Jlebe-
peiinepa, A.D. Illankyprya, [Ix.A. Heronmennca, JI.FO. Meiiepa), che3n
xumuKkoB B Kapicpya, nmnunocthble kauectBa [[.1. 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. GU3MUECKUil CMBICIT MOPSIIKOBOTO HOMEpa dJIe-
MEHTOB, HOMEpPOB Tpynmbl W mnepuoaa. llepumomnueckoe H3MEHEHHE
CBOICTB AJIEMEHTOB: pajuyca aToMa; SHEPTUU MOHU3AINHU; JIEKTPOOTPH-
HaTe’abHOCTH. [IpUurHBI U3MEHEHUSI METATUIMYECKUX M HEMETaJUTMUYEeCKUX
CBOICTB AJIEMEHTOB B TpYyMIax M MEPUO-TX, B TOM 4YHUCIE OONBIINX U
cBepxOonpimux. 3nauenue [lepmoanueckoro 3akonHa u I[lepuoamueckoit
cucTeMbl XumMuueckux sneMmenToB J[.M. Menaeneesa 1 pa3BUTUS HAYKU
Y TIOHMMaHUsl XUMHYECKON KapTUHBI MHpA.

Komb6unupoBannoe 3anarue Ne 4. Ilepuogmueckuii 3akoH u Ilepuo-
JMYecKasl cucTeMa XuMudeckux aneMmenToB .M. Meneneena.

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

Tewma 2.2. Ctpoe-
HUE BEIIeCTBa

Copepxanue yueOHONU HH(OPMALIUH.

IloHsaTHE 0 XMMHYECKOM CBS3U. THIIBI XMMHMYECKHX CBA3€H: KOBAJIICHT-
cas, MIOHHAas, METAJJIMYECKasi U BOJIOPOIHASL.

KoBanentnast xumudeckas cBsizb. JIBa MexaHuzma oOpa3oBaHUs 3TOMH
:BsI3U: OOMEHHBIN U JOHOPHO-aKIEeNTOPHBIA. OCHOBHBIE TapaMeTphl TOTO
THUIA ;BSA3M: JUIMHA, IPOYHOCTb, YTOJ CBSI3U WJIM BaJICHTHBIN yroj. 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 CBSI3U M MONAPHOCTH MOJEKYbl. Croco0 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 KPUCTAJUIMUECKUX PEIIETOK Y BEIIECTB C 3TUM THUIIOM
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 BELECTB C TAKUMU KPUCTAJUIAMH.

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 KPUCTAJUIMUECKUE PEIIETKH U CBOMCTBA BEUIECTB C TAKUMU
KpUCTaJIaMHU.

Bogopoanas xumuyeckasi cBsizb. MexaHu3m 00pa3oBaHUsSI TaKOU CBS-
3u. Ee knaccudukarms: MeXMOJICKYIIIpHAs U BHYTPUMOJICKYJISIPHAS BO-
JIOpOAHbIE CBSI3U. MONEKyIApHbIE KPUCTAUIMUECKUE PEIIETKH JJIsl 3TOTrO
TUna cBsi3u. GU3NYECKUE CBOMCTBA BEUIECTB ¢ BOAOPOAHOM CBA3bIO. buo-
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. Tunsl xumudeckoit csizu. Ctpoe-
HUE BEIIeCTBa

CamocTosiTenbHast paboTa CTYACHTOB.

[ToaroroBka cooOmieHU MO OJAHOW W3 MPEMIOKEHHBIX TeM: «Bomo-
ponHas CBA3b, €€ poyib B Npuponae», «buomornueckas posib BOJOPOA-
HBIX CBSI3€W B OpraHM3allM CTPYKTyp OuomnonuMepos», «Ennnas npupo-
Jla XMMUYECKUX CBS3€M: HAIMUME Pa3jIUYHbIX THIIOB CBSI3€M B OJJHOM Be-
MIECTBE, MEPEXO0/ OJHOTO THIA CBS3H B JIPYTOI».

IIpakTnueckoe 3anarue Ne 2. MI3yueHue 3akOHOMEPHOCTEN N3MEHEHUS
CBOMCTB 2JIEMEHTOB M MX COEAMHEHUH IO IEPUOAAM M TPYIIIaM

CaMocrosTenbHas pa60Ta CTYACHTOB.

HpI/I'-II/IHI)I H3MEHEHHMS METAJINYECKUX U HEMETAUIMYECCKUX CBOMCTB
9JICMCHTOB B I'pyIlliax v nepuoaax, B TOM 4YUCJIC OOJIBIINX H CBCpX6OJ’IB-
11110, @8

Tema 2.3. Xumu-

Coneprxanue yueOHOM HH(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
BenlecTs. 3akoH ['.M. 'ecca u ero cneactus. DHTponusL.

CkopoCcTh 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.

OOpaTuMoCcTh XMMHUYECKUX peakiuil. XuMmuueckoe paBHoBecue. [lo-
HSTUE O XMMHUYECKOM paBHOBecuu. PaBHOBecHbIe KOHLeHTpauuu. [(uHa-
MUYHOCTb XMMHYECKOr0 paBHOBeCUs. DaKTOPHI, BIUAIOIIME HA CMEIlle-
HUE paBHOBECHUS: KOHIEHTpalus, JaBlieHUE, TeMmIieparypa (IpHUHLHUII
Jlelllarenne).

KomOunupoBanHoe 3anstue Ne 6. Kimaccudukanuss XuMUIECKUX pe-
akuuid. CKOpOCTh peakIy, €€ 3aBHCHUMOCTh OT Pa3IUYHBIX (PaKTOpOB.
XUMHUYECKOE PABHOBECHE.

CamocrosTenbHas paboTa CTyJCHTOB.

Pacuer cpenneit ckopocTH peakiuuu 10 KOHUEHTPALMHU Pearupyrommx
BEILIECTB.

Boruncnenus ¢ UCnonb30BaHUEM MOHATUS «TEMIEPATypHbIN K0dpu-
LIUEHT CKOPOCTH PEAKLIUM.

KomOunupoBannoe 3anstue Ne 7. TernoBoit 3ppekT Xxumuueckux pe-
aKINH.

CamocrosTenbHas paboTa CTyJIeHTOB.

PacdeTsl 0 TEpMOXUMHUYECKUM YPAaBHEHHSIM.

Boruncnenmne temnoBoro 3ddexra peakuuu Mo TemioTaM odpazoBa-
HUS pearupyromux BeUIecTB U MPOyKTOB PEeaKIIUH.

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

[TpakTrueckoe 3anatre Ne 3. BblunciieHHs U3BMEHEHUSI CKOPOCTH pe-
aKIM{ NPU U3MEHEHUU KOHIEHTPALUK PEArHPYIOIINX BEUIECTB 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, BIMUIIONINE HA CKOPOCTh XMUMHUYECKON peakuuu. IIpupona
pearupyromux BemecTB. Temmeparypa (3akoH Bant-T'odda). Konuen-
Tpauus. Karanuzatopsl U Kataau3: TOMO- U FeTepOTreHHBIM, UX MEXaHU3-
MBI.

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

Coneprxanne yueOHON nH(DOpMAIUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKHUCIICHHS.
BoccranoBurenu u okucnutenu. OKUCIEHHWE U BOCCTaHOBJIEHHE. Bax-
HEWIINE OKUCIUTEIN M BOCCTAHOBUTENU. BOoCcCTaHOBUTENBHBIE CBOWMCTBA
METaJUIOB -MPOCTHIX BemecTB. OKUCIUTEIbHBIE U BOCCTAHOBUTEIbHBIE
CBOMCTBAa HEMETAJJIOB - MPOCTBIX BEHIECTB. BOCCTaHOBUTENIbHBIE CBOW-
CTBa BEIIECTB, OOpPa30BaHHBIX 3JEMEHTaMU B HU3LICH (OTpUIIATEIHLHOI)
creneHu okuciaeHust. OKUCIUTENbHBIE CBONCTBA BEIIECTB, 0OPA30BAHHBIX
9JIEeMEHTaMU B BbICIIEH (TIOJOXKHUTENbHOM) cTeneHn okuciaeHus. OKuciu-
TEJIbHBIE U BOCCTAHOBHUTEJILHBIC CBOMCTBA BEIIECTB, 0OPa30BaHHBIX 3Jie-
MEHTaMU B IPOMEKYTOYHBIX CTEIECHIX OKUCIIEHUS.

Knaccudukanmsi okucIuTeIbHO-BOCCTAHOBUTENBHBIX peakiuid. Peak-
UM MEXATOMHOTO U MEXKMOJIEKYJSIPHOIO OKHCIIEHUS-BOCCTAHOBIICHUS.
Peakiium BHYTPHUMOJIEKYJISIPHOTO OKHCIICHUS-BOCCTAHOBJIEHHUS. Peakuun
CaMOOKHUCJICHHI-CAMOBOCCTAHOBJICHHUS (JUCTIPOTIOPIIIOHUPOBAHNUSA).

MeTtonbl COCTaBIEHHUS YPAaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIb-
HBIX peakiuii. Metos anekTpoHHOro OanaHnca. BrnusHue cpenbl 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 IMap MPHU XUMHUUYECKUX Ipoueccax. ['anpBaHnUeCKHe dIIEeMEH-
ThI, MPUMEHIEMBIC B JKU3HU: CBHHIIOBAas aKKyMYJSTOpHas Oarapesi, HU-
KeTb-KaJMHeBbIe OaTapeu, TOTUIMBHEIE SJIEMEHTHI.

DNEeKTPOJIN3 PaCcIUIaBOB M BOAHBIX PACTBOPOB 3JIEKTpOHUTOB. [Iporiec-
Chl, IPOUCXOJAIIME HA KATOJE U aHOJE. YPABHEHUS AJIEKTPOXUMHUECKUX
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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-
HbI€ peaKLuu.

JIaboparopHo-nipaktudeckoe 3aHsaTue Ne 4. M3ydeHHe OKHCIUTEb-
HBIX CBOMCTB IepMaHraHaTa KaJus B pa3jIMYHbIX Cpelax.

CamocrositenbHas paboTa CTyJCHTOB.

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

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

KomOunmnpoBanHoe 3anstre Ne 9. DIEKTPOXMMHYECKHE IPOIECCHI.
DJIEKTPOIIH3.

CamocrosiTenbHast paboTa CTYIEHTOB.
CocraBiieHHe YpaBHEHUH JIEKTPOIIN3a

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

Copepxanuie yueOHOM HH(MOpMALIUU.

Merauel. [lonoxxenue meramioB B Ilepuoauueckoil cucreme U 0co-
OCHHOCTH CTpOEHUs UX aTOMOB. [IpoCThIe BelecTBa - METalIbl: CTPOCHHUE
KPUCTAJUIOB M METaJUTMUecKass XxuMuueckas cBsi3b. OOmme Qusnueckue
CBOICTBA META/VZIOB U WX BOCCTAHOBUTCILHBIC CBOMCTBA: B3aHMMO/ICH-
CTBUE C HEMETa/UIaMu (KUCJIOPOJOM, TaJoreHaMH, CEpPOid, a30TOM, BOJIO-
pPOJIOM), BOJIOM, KMCIIOTaMHU, pacTBOpPAMHU COJIEH, OPraHUYECKHUMH Bellle-
CTBaMH (CIIUPTaMH, TaJIOTeHAJIKaHA-MH, (DEHOJIOM, KUCIOTaMu), CO IIEJIO-
gamu. OKCUABI U TUAPOKCHU]IBI METAJIOB. 3aBUCUMOCTh CBOWMCTB 3TUX CO-
€IMHEHUH OT CTeleHEH OKHUCIEHHUS METAJNIOB. 3HAauYeHHE METAJJIOB B
MPUPOJIE U )KU3HU OPTaHU3MOB.

Kopposust meramnoB. IloHsitue xoppo3un. XuMuyeckas KOpPpO3US.
DnekTpoxumMudeckas Kopposus. CrocoObl 3alUThl METAJIIOB OT KOPPO-
31H.

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

Hemeramnbl. [lonokeHne HeMeTallioB B NEPUOAUYECKOW CHCTEME,
0COOCHHOCTH CTPOCHHUS UX aTOMOB. DIIEKTPOOTPUIIATEITHHOCTb.
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bnaropoanbie raspl. DIEKTPOHHOE CTPOCHHE ATOMOB OJIATOPOIHBIX
ra30B ¥ OCOOEHHOCTH UX XUMHUYECKHUX U (PU3NIECKUX CBOHCTB.

Hemeramnbl - 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-
pPOM, KHCIIOPOJIOM, CIIOKHBIMU BELIECTBAMU-OKHUCIUTENSAMUA (a30THOU U
CEepHOM KHUCTOTaMH U 1Ip.). Bogopon. J[BolicTBEHHOE MOJIOKEHHE BOAOPO-
na B Ilepuonmueckont cucreme. M3oronbl Bomopona. Tspkemas Bona.
OKuCIHUTENbHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA BOAOPO/A, €0 MOIyYe-
HUE U npuMeHeHue. Posb BOopoa B )KMBOM M HEKUBOW IIPUPOJIE.

Komb6unupoBannoe 3ausatue Ne 10. Knaccudukaus u HoMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
METAJIJIOB U HeMeTayioB. Bonopo.

CamocrosiTenbHast paboTa CTYAEHTOB.

OOuye cnocoObl MOTY4YEHUS METAIIOB (KOHCHEKT IOMOJIHUTEIbHON
JUTEPaATYphl).

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

WHuepTHBIE ra3bl (KOHCTIEKT AONOIHUTEIBHON JIUTEPATYypPHl).

Hemertannbl — npocTsie BeliecTBa, CTPOCHUE, AJIOTPONHUS (KOHCHEKT
JIOTIOJIHUTEIbHOM TuTepatypsbl). CBoiicTBa Boiopoa.

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. .BoOpoHbIE COeMHEHNs HEMe-
tayuioB. [lonydeHne amMmmuaka u XJIOpOBOAOPOJA CUHTE30M M KOCBEHHO.
dusnyeckue cpoiictBa. OTHONIEHNE K BOJE: KHCIOTHO-OCHOBHBIE CBOMU-
CTBa.

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

Kucnorer Heopranmdeckue. Kucinorsl B cBeT€ TEOPHUH DIEKTPOJIUTH-
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,
oOpa3oBaHHe CIOXHBIX 3PUPOB. OCOOEHHOCTH CBOMCTB KOHILIEHTPHUPO-
BAHHOU CEPHOU U a30THOM KHCIIOT.

OcHoBaHus Heopranudyeckre. OCHOBaHMS B CBETE TEOPHUH AIEKTPOIIU-
THYecKOi auccoumarnmu. Knaccudukanus HeOpraHM4eCKUX OCHOBAHUH.
XUMHYECKUE CBOMCTBA IIEJIOYEH M HEPACTBOPUMBIX OCHOBaHUMU. CBOW-
cTBa amMuaka. KommiuekcoobpasoBanue. [IoHATHE O KOMILJIEKCHBIX CO-
eauHeHusx. KoopauHaimoHHoOe 4HCIIO KOMIUIeKcooOpaszoBatens. BHyT-
pPEeHHSA M BHEIIHAA cdepa KOMIUIEKCOB. HOMEHKIaTypa KOMILJIEKCHBIX
coenquHenuii. Ix 3HaueHue.

KomOunupoBannoe 3anstre Ne 11. Oxcuabl. Jleryune BOAOpOIHBIC
COEJIMHEHUS] HEMETAJUIOB.

CamocrosiTenbHast paboTa CTYAEHTOB.

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

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

Komb6unupoBannoe 3anatue Ne 12. ['mapokcuibl: KUCIOTHI, OCHOBA-
HUsl. AMQpOTEpHBIE THIPOKCHIBI

CamocrosTenbHas paboTa CTyJCHTOB.

Hanncanve ypaBHEHMH XMMHUYECKMX PEAKLUN, XapaKTEPU3YIOLINX
CBOWCTBA HEOPraHMYECKUX KHUCIOT, OCHOBAaHHUH, 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.

Kom6unuposannoe 3anstue Ne 13 Conu. Kommuiekcuole conu. ['ene-
TUYECKAasl CBSI3b MEXAY KIaCCAMH.

CamocrosrenbHas paboTa CTyJ€HTOB.

Hanucanue ypaBHEHUN XHUMHUYECKHMX pEaKLUH, XapaKTEpU3YIOIIHUX
CBOMCTBA HEOpPraHu4deckux cosieil. CocTaBleHHUE [IENOYEK MPEBPALIEHUN.

Pemenue pacueTHbIX 3ajad.

JIaGoparopHo-mipakTuueckoe 3ausTie Ne 5 M3ydyenuit peakuuii 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
TUcrepcHoi (asbl, a Takke Mo pa3Mepy UxX yacTuil. ['pyboaucnepcHble
CHUCTEMBI: DMYJIbCUU U CYCIIEH3UU. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJIIO-
UAHbIC (301U U TETH) U HUCTUHHBIE (MOJEKYISpHBIE, MOJIEKYISIPHO-
WOHHBIE | MOHHBIE). DPdexT Tunnansa. Koarynsamus B KOITOUIHBIX pac-
TBOpax. CuHEpe3uc B resx.

3HaueHue AUCIEPCHBIX CUCTEM B KUBOM M HEKUBOM MPUPOJIE 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 JKMUBOW Marepuu. buosormdeckue, NUILEBbIC, MEAUIMHCKHUE, 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 pacCTBOPUTEI U PACTBOPEHHOIO BEILIECTBA.
PactBopumocTs BemecTB. CriocoObl BbIpaK€HUSI KOHLIEHTPALUK PacTBO-
POB: MaccoBas J10JIsl paCTBOPEHHOT'O BellecTBa (MPOLEHTHAsS ), MOJIIPHAS.
Teopust 3JIE€KTPOJUTHYECKOM JHCCOLMAMUA. MexaHu3M JucCcoUHranuu
BEILECTB C Pa3JIMYHBIMU TUIIAMH XUMHUYECKHUX CBsizel. Bkmam pycckux
YUEHBIX B pa3BUTHE NPEICTABIECHUN 00 3JIEKTPOIUTUYECKON AHcCColua-
1uy. OCHOBHBIE TOJIOKEHUS TEOPUU DJIEKTPOIUTUYECKON AMCCOLUALNH.
CremneHp 3JeKTPOIUTUYECKON AUCCOUAIMK U (PAKTOPHI €€ 3aBUCUMOCTH.
CuinpHBIE U CPEHUE DIIEKTPOIUTHI.

Huccoumanusa Boasl. Bomopoansiil mokazarens. Cpena BOJAHBIX pacTBO-
POB BJIEKTPONIUTOB. Peakiiun oOMeHa B BOAHBIX PACTBOPax 3JIEKTPOJIUTOB.
[Mupponmn3 kak oOMeHHBIN mporecc. HeoOpaTuMplii THAPOIU3 OpraHuyve-
CKMX UM HEOPraHMYECKMX COCIMHEHUN U €r0 3HAYEHUE B NPAKTUYECKON
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JEeSITEIbHOCTH 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.
OwmpbuIeHUE )XUPOB. Peakuus stepuduxanym.

KomOunupoBannoe 3anstue Ne 14. Jlucniepcubie cuctembl. Boga. Hc-
THHHBIE PaCTBOPHI. PAaCTBOPUMOCTSD.

CamocrosrenbHas paboTa CTyJCHTOB.

IToaroToBUTE COOOIIEHUS IO OJHOM U3 MPEAJIOKEHHBIX TeM: «JcTe-
TUYecKas, OMOJIOrMuYecKass U KyJbTYpHas pPOJIb KOJJIOWAHBIX 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 Marepumn», «buosiornueckue, NUIeBble, MEAULUHCKHE, KOCMETH-
yeckue renn», «CuHepesnc kKak (akTop, ONpeAessIFoInil CPOK TOTHOCTH
HOPOAYKIMM Ha OCHOBE Treiei», «CBepThiBaHHE KPOBHM Kak OHOJOrHue-
CKMI CUHEPE3UC, €r0 3HAYCHUED.

KomOunupoBantnoe 3anstre Ne 15. CriocoObl BeIpa>keHHsI KOHLIEHTpa-
IIUM PAaCTBOPOB.

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 HCXOTHOTO BEIIECTBA, COMEpIKaIIle-
ro ONpPENeIEHHYI0 MACCOBYIO JIOJIIO MPUMECEH; pacdyeT MacCOBOW 10U
XUMHUYECKOT0 COEJIMHEHUS B CMECH.

KomOunupoBannoe 3ansitue Ne 16. BogopoaHsiii mokaszarenb. Jiek-
TPOJIUTUYECKASI TUCCOIMALIMS SJIEKTPOJIUTOB B BOJHBIX PACTBOPAX.

KomOunupoBannoe 3anstue No 17. Peakiimu mnoHHOTO 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 comei.

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. [llenounsie Metamnbsl. OOmias XapakTepUCTU-
Ka ILIEJOYHBIX METAJUIOB Ha OCHOBaHMM mojoxeHus B [lepuoguueckoit
cucreme aneMeHToB .M. MenneneeBa u crpoenust aromos. [lonyuenue,
¢usznyecKkue M XMMUYECKHE CBOWCTBA IEJIOYHBIX MeTayioB. KaTtnoHsl
HIETIOYHBIX METAJUIOB KaK BaKHeHIas XuMudyeckasi popma ux CyImecTBO-
BaHUs, PETyJATUBHAsA POJIb KATUOHOB Kallus M HATPHUS B JKUBOM KIIETKE.
[IpupoaHble cOequHEHNs HAaTPUs U Kallns, UX 3HaYCHUE.

OnemenTs! || A-rpynmnbl. 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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MeHToB [[.M. MenneneeBa u CTpoeHus: aTOMOB. YTJIEpOd U KpEMHUH. YT-
nepoxa u ero awtorponwus. CBONCTBA aJTIOTPOIHBIX MOAUGBUKAIIUN yrie-
poja, UX 3HauYeHue U npuMeHeHue. OKCUABI U TMIPOKCUABI yrilepoaa U
KPEMHUS, UX XUMUYecKHe cBoiicTBa. Colu yrojabHON U KPEMHHUEBBIX KUC-
JOT, UX 3HadyeHue U npuMmeHenue. [Ipuponoobpasyromias pois yriepoaa
JUIS )KUBOUM M KPEeMHUS - JJIsl HEXXUBOU Npupoabl. CUIMKaTHAS 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-
KOI: KBapl, KpeMHe3eM (IMOKCHIHbIE COCTUHEHUS KPEMHUs), KOPYHI
(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 MoJiokeHHs B Ileproanueckoil cucreme aie-
menToB [[.1. MenpeneeBa u ctpoenust atoMoB. CTpOEHHUE MOJIEKYIIBI a30-
Ta ¥ aJUIOTPONHBIX Moaudukanuid Gocdopa, ux Gusnyeckue U XUMHUe-
ckue cBoiicTBa. Bomopoansie coenunenus snemeHToB 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.Onementsl VA-Tpymnmel. O0mas XapakTepucTUKa 3JIEMEHTOB 3TOMN
Ipynmbl Ha OCHOBAHMHU MX mojoxeHus B [lepuoaunueckoit cucreme aie-
meHToB [[.1. MenneneeBa u ctpoeHust aroMoB. CTpOEHUE MOJIEKYJIBI a30-
Ta U aUIOTPONHBIX Moaudukanuil pocdopa, ux GuUanUecKkrue U XUMHYe-
ckue cBoiictBa. Bojopoausie coenunenus snemeHToB VA-rpynmnbl. Ok-
cunsl a3ota u pocdopa, cooTBeTCTBYIOMUE UM KUCIOTHL. COJIM 3TUX KHC-
7ot. CBoicTBa KHCIOPOJHBIX COeIMHEHHH a30Ta U (docdopa, ux 3Haue-
HUeE 1 npuMeHeHne. A30T u pocdop B mpupoe, MX OMOJOrHIecKast poib.
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XanpkoreHsl. O01as XapakTepUCTUKA XaJIbKOT€HOB HA OCHOBAHUHU 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
Ouosioruueckas poib.

I"anorensl. O01as XapakTepUCTUKA raJIOTEHOB HA OCHOBAaHUM HX I10-
noxenuss B Ilepmommueckon cucreme sneMeHToB [[.M.MenzaeneeBa u
CTPOEHHUsI aTOMOB. 'ajoreHbl- MpOCThIe BELIECTBA: CTPOEHUE MOJEKYI,
XUMUYECKHE CBOMCTBA, MOJY4YEHUE U NpUMEHEHHE. Baxueime coenu-
HEHMsI 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-
YeCKHe U XUMHUYEcKue cBoWcTBa. HaxoxeHue 3TUX METauloB B MPUPO-
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 1en04HO-3eMeNbHbIE
MeETaJlJIbL.

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

Komb6unupoBanHoe 3ansitue Ne 20. AJTIOMUHUI U €r0 COETUHEHUS.

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

KomOunupoBannoe 3anstue Ne 21. CBoiicTBa COeTMHEHHUH yriaepoa
1 KpeMHusi. Heoprannueckue nojamMepsl.

CamocrosiTenbHast paboTa CTYAEHTOB.
Omnpenenenre MONEKYIIpHOU (OpMYIbI ra3000pa3HOro BELIECTBA 110
M3BECTHON OTHOCHUTEIHHON MIIOTHOCTH M MAacCOBBIM JIOJISIM AJIEMEHTOB.

Komb6unupoBannoe 3anarue Ne 22. CpoiicTBa a3ora, gochopa u ux
COCIMHEHUI.

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

KomOunupoBannoe 3anstue Ne 23. CBoWCTBa KUCIOPO/A, CEPhI U UX
COCIMHEHU.

CamocrosTenpHas pa60Ta CTYACHTOB.
BrrunciaeHus 1Mo XuMHYECKUM YpaBHCHHUAM peaKHI/Iﬁ, €CJIn OOHO U3
pe€arupyromunx BEMECTB 1aHO B HU30BITKE.

KombOunupoBanHoe 3anstue Ne 24. CBOHCTBA raJlOT€HOB U UX COC/IH-
HEHUM.

CamocrositenbHas paboTa CTyJEHTOB.
PacueTsl 10 XMMHUYECKUM (OPMYIIaM.

KomOunupoBanHoe 3amsartue Ne 25. CBoiicTBa COCIWHEHUN MEIH,
IIMHKa, XpOMa, JKeyesa.

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

JlaboparopHo-nipaktuyeckoe 3anstue Ne 8. JluddepeHnmpoBanubiit
3a4er

CamocTosiTenbHast paboTa CTYACHTOB.
Perreniie 0a30BBIX TECTOBBIX 3a/IaHUIA.

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 OpPraHMyYeckod xumuu. KpaTkuil ouepk MCTOpUM pa3BUTHUS Opra-
HU4YecKoW xumuu. Burtanmusm u ero kpymerue. OcoOEHHOCTH CTPOEHHUs
OpraHNYeCcKHUX coennHeHnil. KpyroBopot yriieposna B nmpupose.

Teopuss crpoeHuss oprannueckux coenuHeHuii A.M. byrneposa.
[Tpenmocbuiku co3naHusi Teopuu cTpoeHusi. OCHOBHBIE MOJOKEHUS TEO-
pun ctpoenust A.M.byrnepoBa. XuMH4ecKkoe CTpPOEHHE U CBOICTBA opra-
Hudeckux BemecTB. [lonsatue o0 m3omepun. CrnocoObl oTOOpakeHHs
CTpOEHHUsI MOJIEKYJBI ((hopMyibl, Mojienn). 3HaueHue Teopun A.M. byt-
JepoBa JJ1s pa3BUTHS OPTaHUYECKOW XMMHUH U XUMHUYECKHUX ITPOrHO30B.

Crpoenue aToMa yriepoaa. JIeKTPOHHOE 00J1aKko U OpOuTaib, 5- U p-
opbuTanu. DIEeKTPOHHbIE M AJIEKTPOHHO-Tpaduyeckue (HopMynbl aToma
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yriepoja B OCHOBHOM M BO30YXIEHHOM cOCTOsiHHsIX. KoBasleHTHast Xu-
MUYecKas CBSI3b M €€ KJIACCU(UKAIUS 10 CIIOCcO0y MepeKphIBaHUS OpOu-
tanei (a- u y-cBsa3u). [lonstue rubpuausanuu. Pa3nuunpie Thmbl THOpHU-
Iu3anuyd U GopMa aTOMHBIX OpOHWTaliel, B3aMMHOE OTTAIKHBAHHE TH-
OpUAHBIX OpOWTAJCH M MX PACIOJOKEHHE B IPOCTPAHCTBE B COOTBET-
CTBUU C MUHUMYMOM JHEpruu. ['eomMeTpusi MOJIEKyJ BemlecTB, oOpa3o-
BaHHBIX ATOMaMH YTJIepOJia B Pa3JIMYHBIX COCTOSIHUSX THOPHIN3AIUH.

KomOunupoBannoe 3anarue Ne 26. IIpenmer opraHMyecKod XUMHH.
Teopust ctpoeHus oprannyeckux coenrHenui A.M.bytieposa.

CamocrosTenbHas paboTa CTyJCHTOB.
CocraBiieHrue CTPYKTYPHBIX (OPMYT OpPraHUYECKUX COETUHEHUH.
CocraBienne GopMys H30MEPOB U TOMOJIOTOB, HX Ha3BaHH.

Komb6unupoBanHnoe 3austue Ne 27. Knaccudukaus 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. Knmaccudukanus peakiuii B opra-
HUYECKON XUMUH.

CamocrosTenbHas paboTa CTyJCHTOB.
I'enernueckas cBsI3b OpraHMYECKUX COEIMHEHUH (pelIeHue 1enoYeK mpe-
BpaleHuil.) Hanmcanue ypaBHeHUH peakimi.

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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uzomepus napaguHoB. HopmanbHOe M pa3BETBICHHOE CTPOCHHE Yriie-
poaHoil nenu. HomeHknarypa ajnkaHoB U aJKWIbHBIX 3amectureneii. Ou-
3MYECKHUE CBOICTBA AIKAHOB. AJIKaHbI B IPUPOJIE.

Xumuueckue cBoiicTBa ankaHoB. Peakuuu SR-T™na: ranoreHupoBa-
Hue (paborel H.H. CemenoBa), autpoBanune no KonoBaioBy. MexaHusm
peakuMu XJOPUPOBAHMS AJIKAHOB. Peakuuu aeruipupoBaHusi, TOPEHUS,
KATAJIMTUYECKOTO0 OKUCIEHUsl alKaHOB. KpeKkWHr ajlkaHOB, pa3iIMyHbIC
BUJIbI KPEKUHTa, MPUMEHEHUE B MPOMBIIUIEHHOCTH. [Iuponu3 u koHBep-
CHUsl ME€TaHa, U30MEpHU3alsl AIKAHOB.

[Tpumenenne u crocoObl MoTydeHus ankaHoB. O0JIACTH MPUMEHEHUS
ankaHoB. [IpoMblIlieHHbIe CIOCOOBI OTYYEHHS aJIKaHOB: IOJIyYeHUE U3
MPHUPOJHBIX MCTOYHHKOB, KPEKWHT TapadHHOB, MOJYYCHUE CHHTETHYC-
ckoro OeH3uHa, razuduKaius yris, ruApupoBaHue ankeHoB. Jlaboparop-
HbIE CIOCOOBI MOMYYEHHUsl aJIKaHOB: CHMHTE3 Bropua, nekapOokcuinpoa-
HUE, TUAPOIIN3 KapOuaa aTroMUHUS.

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 MHUKIOATKAHOB. XUMUYECKUE CBOM-
cTBa IUKIoAIKaHOB. Crenuduka CBOMCTB IUKJIOATKAHOB C MaJIbIM pa3-
MEpOM LIMKJIA. Peakiuy npucoeMHEHUs U paIMKAJIbHOTO 3aMEIIeHUSI.

KomOunmpoBanHoe 3ansarue Ne 29. [IpenenbHbIe yTieBOAOPOABL. All-
kaHbl. [{ukinoankaHsl.

CamocrosiTenbHas paboTa CTYAEHTOB.

Pemienue 3a1a4 Ha BBIYMCICHUS IO XUMUYECKUM (POPMYIIaM.

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

Hanncanue ypaBHeHUI peaknuil.

JlaboparopHo-nipaktuyeckoe 3anarue Ne 10. CpoiicTBa TBEPIBIX Ma-
paduHOB. PacdeTsl Macchl BEIIECTB WM 00BbeMa ra3za 1mo u3BeCTHOMY KO-
JIMYECTBY BEIIECTBA, Macce, 00beMYy.

CamocTosiTenbHast paboTa CTYAEHTOB.
Pemienue 3aau Ha HaX0XJIEHHE MACChl BEIIECTB WIIM 0ObeMa Tasa 1o
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce, 00beEMY.

Tema 3.3. Henpe-

Coneprxanue yueOHOM nH(pOpMaIHH.
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JIeNTbHBIC YTIIEBO-
JOPOJIBI.

l'omosiornyeckuii psii anKeHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl 3TUJIEHA U aIKEHOB. I'oMonornyeckuil psa u oodmas
dopmyna ankeHoB. M30MepHsi 3TUICHOBBIX YITIEBOAOPOIOB: MEXKKIIACCO-
Basi, YIJIEPOAHOIO CKEJETa, IOJI0KEHHSI KpaTHOW CBSI3U, FEOMETPUUECKAs.
Oco0eHHOCTH HOMEHKJIATYpbl STUJICHOBBIX YIJIEBOAOPOJOB, Ha3BaHUs
BAKHEUINUX paguKaioB. Pu3ndecKue CBOMCTBA aJIKEHOB.

XHWMHYECKUE CBOWMCTBA AJIKEHOB. DIJIEKTPOMHIIBHBIA XapakTep peak-
LIMH, CKIIOHHOCTb K PEeaKLMsIM IPUCOEANHEHNS, OKUCIEHUS, IOJMMEpU3a-
nuu. [IpaBuno MapkoBHUKOBa U €ro 3JIEKTPOHHOE oOocHOBaHue. Peak-
MU TaJOT€HUPOBA-HUS, TUAPOTAIOreHUPOBAHMS, THAPATALIUU, TUIPUPO-
BaHus. Mexanusm AE-peakuuii. [ToHsiTHE O peaknuax MOJIMMEpPHU3AIUU.
['openue ankeHoB. Peakuuy OKUCIEHUS B MATKUX M JKECTKHUX YCIOBHSX.
Peakuus Baruepa u ee 3HaueHus A1 0OHApY>KEHUS HEMIPeeIbHBIX yIie-
BOJIOPOJIOB, MTOJIy4YEHUS TJIUNKOJIEH.

[Ipumenenue 1 cnocoObl MOTy4YeHHs alkeHOB. Vcrnoiap30BaHNe BBICO-
KON peaklMOHHOW CIIOCOOHOCTH aJKEHOB B XMMHUYECKON IPOMBIIUIEHHO-
ctu. [Ipumenenue stuneHa u npomnuieHa. [IpoMellieHHBIE CIIOCOOBI TTO-
Jy4eHHUs aJKeHOB. Peakuuu AerujpupoBaHUs U KpEeKUHra ajnkaHoB. Jla-
60paTopHBIE CIIOCOOBI MOTYUYEHUS ATKEHOB.

Anxanuensl. [lonsTue u KiaccupuKanus AMEHOBBIX YIIIEBOJAOPOJIOB
10 B3aMMHOMY PacrOJI0KEHHUIO KPaTHBIX CBsA3el B MoJieKkyie. OcoOeHHo-
CTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHHUS COTPSIKEHHBIX IHe-
HOB. [loHsiTHE 0 N-3nMeKTpOHHOM cucTeme. HomeHknaTypa TUEHOBBIX YT-
neBoA0po10B. OCOOCHHOCTH XUMHUYECKUX CBOMCTB COMNPSDKEHHBIX He-
HOB, KakK CIJIEJCTBUE€ MX DJJIEKTPOHHOro cTpoeHus. Peakuun 1.4-
npucoeaunenusd. [lonumepusanus nueHoB. CrocoObl MOJydYeHUsl TUEHO-
BBIX yIJ1eBO10po/10B: paboTsl CB. Jlebenesa, neruipupoBaHue aqKkaHOB.

OCHOBHbIE TOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN Ha
pUMepe MPOAYKTOB MOJMMEPU3ALNN AJIKEHOB, aJKaJUeHOB U UX raio-
TEHIPO-U3BOAHBIX. MOHOMED, MOIUMED, PEAKLMs MOJTUMEPU3ALNH, CTe-
NeHb MOJUMEPU3ALNU, CTPYKTYpHOE 3BEHO. THUIBI MOJUMEPHBIX ILETeH:
JUHENHbIE, pa3BeTBICHHBIE, clIIUThIE. [IoHsATHE O CTepeoperyIsIpHbIX MO-
aumepax. llomumepsl TepMmoriacTHUHbIE M TepMopeakTuBHbIE. [lpen-
CTaBJICHHE O IIJJacTMaccax u anacromepax. [loau3TuiaeH BbICOKOro U HU3-
KOr0 JaBJI€HUs, €ero CBOMcTBa M npuMeHeHue. Karammzaropel Lurnepa-
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Harra. [TonunponuieH, ero npuMeHeHUue U cBOWcTBa. ['anorenconepxa-
IKe TMOJIUMEpPHI: Te(IOH, MOTMBHHUIXIOpUI. Kayuyku HaTypaiabHBIN U
cuntetnueckue. Comnonumepsl (OyTaaHMeHCTUPONBHBIN Kayuyk). Byika-
HU3alMs KaydyKa, pe3rHa U Y00HUT.

KomoOunupoBannoe 3ansrue Ne 30. HenpenenbHble yIiieBOIOPOIBI.
AJIKEHEL.

CamocrosrenbHas paboTa CTyJEHTOB.

CocraBnenue (opMyll aJKEHOB, UX U30MEPOB M F'OMOJIOIOB, COCTaB-
JICHUE Ha3BaHUM YTI€BOLOPOIOB.

Hanncanue ypaBHeHUI peakuii.

KomOunupoBannoe 3anstre No 31. AjkaUeHBI.

CamocrosiTenbHast paboTa CTYAEHTOB.

CocraBnenue ¢GopMyn ajakagueHOB, UX W30MEPOB U T'OMOJIOTOB, CO-
CTaBJICHUE HA3BaHUM yTJIEBOJIOPOJIOB.

Hanucanue ypaBHeHUl peakuuid.

JlaboparopHo-npaktuyeckoe 3ausatue Ne 11. CpoiictBa stuiena. Uzy-
YEHUE CBOKMCTB MOJIMMEPOB. PacyeThl Macchl BEHIECTB MM OObeMa rasza
110 N3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce, 00beMy.

CamocrosiTenbHas paboTa CTYIEHTOB.
Penienue 3a/1a4 ¢ BBIYMCICHUSIMHU IO YPABHEHUIO PEAKLIMH.

KomOunupoBannoe 3ansitre No32. AJKHHBI.

CamocrosTenbHas paboTa CTyJCHTOB.

CocraBienue (popMys aJKHMHOB, UX HU30MEPOB M F'OMOJIOTOB, COCTaB-
JICHUE Ha3BaHUH YIJIEBOJOPOIOB.

Hanncanue ypaBHeHUI peaknuii.

Tema 3.4. Apoma-
TUYECKUE YIIIEBO-

JIOPOJIBI

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.

JlaboparopHo-nipaktuyeckoe 3anstue Ne 12. U3yuenune cBOiCTB OeH-
3011a. Pacuer 00bEeMHBIX J0JIel Ta30B B CMECSIX.

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 (hU3MYECKHe CBOMCTBa
HepTu. TormnuBHO-’3HepreTuyeckoe 3HaueHue HedTu. IIpomblnieHHas
nepepabotka HeQTH. PexTudukanus HedTH, OCHOBHBIE (paKLUU ee pas-
JIeJIeHUs, UX HMCTIoNb30BaHKue. BropuuHas nepepadboTka HEPTENPOAYKTOB.
Pextudukamnus mMasyra npu yMEHbLIEHHOM JaBieHuu. KpekuHr Hedrte-
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 nonyTHeIM HeTsHON ra3. CpaBHEHHE cOCTaBa IpH-
POJHOTO U MOMYTHOTO ra30B, X MIPAKTUYECKOE UCIIOIb30BaHHE.

Kamennsiii yronb. OCHOBHBIE HallpaBI€HUS HMCHOJIb30BAHUS KaMEH-
Horo yris. KokcoBaHue kaMEHHOIrO yIUis, BaKHEWMIINE MPOMYKTBHI 3TOrO
mporecca: KOKC, KAMEHHOYTOJIbHas cMoJjia, HajJicMobHas Boja. Coenune-
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. VCTOYHHKH YTIIIEBOJOPOJIOB:
He(Th, a3, yroib.

CamocrosTenbHas paboTa CTyJCHTOB.

ITonroroBka cooOLIEHMs 10 OAHON U3 MPENTIOKEHHBIX TeM: «IDKOJIO-
TMYECKHME aCHEKThl MCIIOJIb30BaHMs YIJIEBOJOPOAHOIO ChIPbs», «IKOHO-
MHUYECKOE MEKIYHAPOJHOE COTPYIHUYECTBO IO MCIOJIB30BAHUIO YIJE-
BOJIOPOJTHOTO CHIPbs», «Pa3BuTHE HEPTAHBIX U TA30BBIX MECTOPOKICHUN
B Poccun: ucToprst 1 COBPEMEHHOCTB).

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

Coneprxanue yueOHOM nHPOpPMAIIHH.

Crpoenue u knaccudukanus cnupros. Kiaccudukaius cniupToB 1O
TUIY YTJIEBOJOPOAHOIO PaJuKala, YUCIY TMAPOKCUIBHBIX TPYII U TUITY
aToMma yriepo/a, CBI3aHHOIO ¢ THUPOKCHIIBHON IpyMNIoi. DIeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE TMIPOKCUIbHOU Ipymmbl. BiusHue ctpoe-
HUS CMPTOB Ha UX (pU3MYecKHue cBoiicTBa. MeXMOIIEKyIIsipHas BOJOPO/-
Hasi CBA3b. ['oMoyornyeckuil psii NpeAesbHbIX OJAHOATOMHBIX CIIMPTOB.
W3omepHst 1 HOMEHKJIaTypa ajJKaHOJIOB, UX o01mas ¢popmya.

XUMHYECKUE CBOMCTBA aJIKAHOJIOB. PeakimoHHas criocoOHOCTH Ipe-
JENBbHBIX OJHOATOMHBIX cnUpTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX
CBOMCTB OpPraHMYECKUX M HEOPTaHWYECKUX COEAMHEHUH, COJEprKallux
OH-rpynmy: KHCIOT, OCHOBaHMH, aM(OTEpHBIX COEIWHEHWH (BOJBI,
cnuptoB). Peakuuu, moaTBep)KIaronive KHUCIOTHBIE CBOMCTBA CIHPTOB.
Peakuun 3aMenieHusi TMAPOKCHWIBHOM Tpynnbl. MexMosleKymspHas Je-
rupaTalys CIMpTOB, YCIOBHs 00pa3oBaHUsl MPOCTHI : 3¢upoB. ClI0KHbIE
3(pUpbl HEOPTaHUYECKUX M OPTaHUYECKUX KHUCIIOT, peakluu dTepuduKa-
1. OKUCIIEHNE U OKUCIUTENbHOE JIErHIPUPOBAaHUE CITUPTOB.

CrniocoObl mosyyeHus: ciupToB. ['uaponau3 ramoreHankaHos. ['uapara-
I[Usl QIKEHOB, YCIIOBHUS €€ MpoBeaeHus. BoccraHoBieHre KapOOHUIBHBIX
COCIMHEHU.

OTtnenpHBIE MPEACTABUTENN aJKaHOJIOB. MeTaHOJ, €ro MpOMBbIILIeH-
HOE IIOJlyYEHHWE WU IPUMEHEHHE B IPOMBIIIIEHHOCTU. buoiormueckoe
neiicteue meraHona. Crneunduueckue crnocoObl MOMYyYEHUS ATHIOBOTO
cnupra. PU3HOIOrNYECKOE ACHCTBHE ITAHOJIA.
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MHoroaToMHbIe CIIHPTHI. M30Mepuss 1 HOMEHKJIATypa MpeICTaBUTe-
Jeil AByX- M TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB
MHOT'OATOMHBIX CITUPTOB, MX KadeCTBeHHOEe oOHapyxeHue. OTIeNbHbIC
NPEJCTaBUTENN: ATUIICHIJIUKONb, TIUIEPUH, CHOCOOBI WX IOJy4eHHUS,
NPaKTUYECKOE IPUMECHEHHUE.

®eHoi. DIEKTPOHHOE W MPOCTPAHCTBEHHOE cTpoeHHe ¢eHona. Bia-
UMHOE BJIMSIHUE apOMATHYECKOTO KOJIbIA M THIPOKCUIIBHOM TPYIIITHL.

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

KomOunupoBannoe 3ansatue Ne 35. Kuciopoacoaepskaiye opranaye-
ckue coegquHeHus. Cnuptsl. [Ipocteie 3¢upsbl.

CamocrosrenbHas paboTa CTyJEHTOB.

CocraBienue (HopMys MpeAeTbHBIX OJHOATOMHBIX CITUPTOB MX H30-
MEPOB U TOMOJIOTOB, COCTaBJIICHUE HA3BAHUN CIIUPTOB.

Hanncanue ypaBHeHUI peakuil.

KombunupoBanHoe 3anstue Ne 36 MHOroaroMHble COUPTHI

CamocrosTenbHas paboTa CTYAEHTOB.

CocraBienue (opmysa NpeAeiabHbIX MHOTOATOMHBIX CHHPTOB, CO-
CTaBJICHUE HAa3BaHUM CIIUPTOB.

Hamnncanue ypaBHEHUN peakLUi.

JlabopaTopHo-nipakTuyeckoe 3anstre Ne 13. KauecTBeHHbIE peakiuu
CIIUPTOB.

CamocrosTenbHas padoTa CTyI€HTOB.

CocraBienue (opMys NpeAeabHbIX OJHOATOMHBIX CIUPTOB, MHOTO-
ATOMHBIX CIIHPTOB, UX M30MEPOB M T'OMOJIOTOB, COCTaBJICHHE HA3BAHWU
CIIUPTOB.

Harnncanue ypaBHEeHUI peaknuid.

PemreHune 3a1a4 10 TEpMOXMMUYECKUM YPABHEHUSIM.

Komb6unnpoBannoe 3anstue Ne 37. OeHOTBI.

JlabopaTopHo-tipakTudeckoe 3aHstue Ne 14. denonsl. Beraucnenue
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 BBIYHMCIIEHHE MAcChl pACTBOPEHHOT'O 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: ambaeriioB,
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
KEeTOHBI B mpupoze (3pupHbie 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 3ansitue Ne 38. AnbJeruipl 1 KETOHBI.

JlabopaTopHo-tipakTudeckoe 3ansatue Ne 15. M3ydeHune BoccTaHOBU-
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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PYIOIIME KUCIOTHBIE CBOWCTBA U UX CPABHEHHE CO CBOMCTBAMM HEOpPra-
HUYECKUX

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

Crnioco6b! nmosrydyeHust KapOOHOBBIX KUCIOT. OTIEIbHbIE MTPEICTaBUTE-
Ju ¥ ux 3HaueHue. OOmuMe crocoObl MONYYEHHs: OKHCIIEHUE alKaHOB,
QJIKEHOB, MIEPBUYHBIX CIIMPTOB, aJlbACTUAOB. BaxkHelue npeacrtaBuTenn
KapOOHOBBIX KHUCIIOT, UX OMOJIOTHYEcKas pojb, CeupuIecKre Crocoobl
IIOJIy4EeHUs, CBOMCTBA U NPUMEHEHHE MYPaBBUHOMW, YKCYCHOM, ITaJIbMHU-
TUHOBOM M CTEAPUHOBOM; aKpUIOBOM M METAKPUJIIOBOM; OJICMHOBOM, JIU-
HOJICBOI Y JIMHOJICHOBOM; IIJaBEJICBOM; OCH30MHOM KHCIIOT.

Crnoxubie 3¢upsl. CTpoeHHEe W HOMEHKIATypa CIOXKHBIX 3(HUpOB,
MEKKJIACCOBasi M30MepHsi ¢ KapOOHOBBIMHU KHcioTamu. CriocoOsI moiryye-
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 IPUMEHEHHE CIOXKHBIX d(hu-
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 poiib KHUPOB, UX HCIOIb30BaHUE B OBITY U
MPOMBIIIIIEHHOCTH.

Conu xapOoHOBBIX KHCIOT. Mblta. CriocoObl MOMy4eHUs! COJel: B3a-
UMOJIeHiCTBUE KapOOHOBBIX KHUCJIOT C METaJlJIaMU, OCHOBHBIMHU OKCHJaMH,
OCHOBaHUSIMHU, COJISIMH; LLIEIOYHOM TUIPOJIMU3 CIOKHBIX 3PUPOB. XUMHU-
YeCKHe 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.

Kombunuposannoe 3anstue Ne 39. KapOoHOBEIE KHCIOTHI.

JIaGoparopHo-mipakTuueckoe 3anstTie Ne 16. M3yueHue cBOWCTB yK-
CYCHOW KHCIJIOTBL. PacueTr mo ypaBHEeHMSAM peakuuii IpOTEKAarUUuX B pac-
TBOPE..
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CamocrosTenbHas paboTa CTyJCHTOB.

Hanmcanue ypaBHeHHMI peakuuMidi  XapaKTEepHBIX JJs1 KapOOHOBBIX
KHCJIOT U UX ITPOU3BOJHBIX.

Pemrenue 3amad Ha BBIYMCICHHE MAcChl, 00beMa, KOJIMYECTBA BEIle-
CTBa NPOJYKTa PEAKLMH, €CIM OJTHO U3 BEUIECTB JAHO B BHUJIE pacTBOpa C
ONPEAEIEHHON MAaCCOBOM J10JI€l PACTBOPEHHOr'0 BEILIECTBA.

KomOunuposannoe 3anstre No 40. Ciioxuabie dpupbl. JKupsbl.

JlaboparopHo-nipaktudeckoe 3ansarue Ne 17. Crnoxnbie 3¢upsl. Ku-
pbl. Pacuer no ypaBHEHUSIM peakiuii ¢ U30BITKOM OJHOTO U3 MCXOJHBIX
BEIIECTB.

CamocTosiTenbHast paboTa CTYACHTOB.

Hamucanme ¢opmyn, cocTtaBiieHWe Ha3BaHUW CIIOKHBIX 3(HUPOB.
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. Yriie-
BOJIbI

Copepxanuie yueOHOM HH(MOpMALIUU.

[Tonstre 06 yrneBomax. Kiaccudpukamnusi yrineBomoB. MoHO-, TU- U
NOJINCaXapubl, IPEACTAaBUTENN KaXA0M IPYyIIbl YIIIEeBOJOB. buosnornye-
CKasl poJib YIJIEBOJOB, UX 3HAUEHUE B )KU3HM YEJIOBEKA U OOLIECTBA.

Mounocaxapuasl. CTpoeHHE U ONTHYECKash H30MEPHUSI 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-
LIM€ MTPEACTABUTEIN MOHO3.

I'roko3a, cTpoeHue ee MoJIeKybl U pu3nUecKkue cBorcTBa. Tayrome-
pusi. XMMUYECKUE CBOMCTBA IIFOKO3bI: PEAKLUU 10 aJIbAETUIHON IpyIIIe
(«cepebpsHOTO 3epKajay, OKUCICHHE a30THOW KUCIOTOM, THIPUPOBAHHE).
Peakuuu riaroko3bl Kak MHOTOAaTOMHOTO CIIMPTA: B3aUMOJEHCTBHUE TIIFOKO-
36l ¢ TuapokcuoM Meau(Il) mpu koMHaTHON TemnepaType U HarpeBaHHUH.
Paznuunbie THIBI OpoXeHUs (CIUPTOBOE, MOJOYHOKHUCIOE). [roKko3a B
npupone. buonorudeckas posib U IpUMeHEHUE TIOK03bl. DpyKTO3a Kak
nu30Mep TUOKO3bl. CpaBHEHHE CTPOEHHS MOJIEKYJIBl U XHMHUYECKUX
CBOMCTB ITIOKO3bI U PpykTO3bl. DpyKTO3a B MpUpOJe U ee Ouojoruye-
CKas poJib.
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[Tento3bl. Pubo3a u nezokcuprubo3a Kak MpeACTaBUTENH aJIbIONIEHTO3.
CtpoeHue MoJIeKyII.

Hucaxapunel. Ctpoenue nucaxapuioB. Croco0 couIeHEHHs ITUKIOB.
BoccranasnuBaronme 1 HEBOCCTAHABIMBAIONINE CBOWCTBA JAHCAXAPHUIIOB
KaK CIIeZICTBHE cowieHeHusl nukia. CTpoeHHe M XMMHUYECKHE CBOWCTBa
caxapo3bl. TeXHOJOTHYEeCKHe OCHOBBI MPOM3BOJCTBA caxapo3bl. JlakTo3a
U MaJIbT03a KaK U30Mephl Caxapo3bl.

[Monucaxapuael. O61ee crpoenue noiaucaxapuioB. CTpoeHue molie-
KyJIbl Kpaxmaja, aMujio3a U aMIIoNneKTuH. Ou3ndeckre CBOMCTBA 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. [MAPONHM3 1LEUII0N03bl, 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.YrneBoasl. MoHOCaxapuipl. 2
KomOunupoBanHoe 3anstue Ne 42. Jlucaxapusl. 2
Komb6unuposannoe 3anarue Ne 43. [Tonucaxapuapl. 2

JIaGoparopHo-mpakTuueckoe 3ansTHe Ne 18. YraeBoasl. Pacuer mac-
COBOM WJIM OOBEMHOM JTOJIM BBIXOJA MPOIYKTA PEAKIIMH OT TEOPETHUECKU
BO3MO>KHOT0. 3yueHune CBOMCTB OJIMMEPOB U CUHTETHYECKUX BOJIOKOH.

CamocTosiTenbHast paboTa CTYAEHTOB.

Hamnncanve ypaBHEHMI peakLUil MOATBEPXKIAIOLUX CBOMCTBA yrie-
BOJIOB.

Pemienue 3agay Ha BBIYMCIEHHE MAacCOBOM MM 00BEMHOH /10JU 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 M30MEpBI caxapo3b», «MCKyCCTBEH-
HbIE BOJIOKHA: alleTaTHBIN ILIENK, BUCKO3a», «HaxoxneHue B mpupone u
Ouosoruveckas poJib HEJITI0I03bD»

Tema 3.7. A3otco-
JepIKaIne opra-

Coneprxanue yueOHOM nH(pOpMAIHH.
Knaccudukanms u nzomepust amuuoB. [lorsitue 06 amunax. [lepBud-
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HHUYCCKUEC COCIU-
HCHHUA

HbIC, BTOPUYHBIC U TPETHYHBIE aMuHBI. Kitaccudukamnus" aMMHOB 1O TH-
Iy yIJIEBOJAOPOIHOIO paJuKalla U YACIy aMUHOTPYII B MOJIeKyJe. ['omo-
JIOTMYECKHUE PsJIbl NPEAEIbHbIX alN(AaTHUECKUX M apOMATUYECKUX aMU-
HOB, U30MEpUsS U HOMEHKJIATypa.

XUMUYECKHE CBOMCTBA aMHUHOB. AMUHBI KaK OPraHUYECKHUE OCHOBA-
HUS, UX CPaBHEHHE C aMMMAKOM M JIpyTUMHU HEOPraHMYECKUMHU OCHOBa-
HusiMH. CpaBHEHHE XMMHYECKUX CBOMCTB anudaTudeckux U apomaruye-
ckux amMuHOB. O0pazoBaHue aMHI0B. AHIIMHOBBIE Kpacutenu. [lonsTue
O CHHTETUYECKUX BOJIOKHaX. [lonMaMuapl ¥ MOIMaMHIHBIE CUHTETHYE-
CKHE BOJIOKHA.

[Ipumenenne u nomydeHue amuHoB. lloiaydyenue amuHOB. PaGoTh
H.H.3unumna.

AmunHokucnotsl. [TonstTue 06 aMHHOKHMCIOTaX, UX KiIaccu(uKaus u
ctpoenue. OnTuyeckas uzomepus a-aMMHOKHCI0T. HoMeHknaTypa amu-
HOKUCJIOT. /IBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT
U ee NnpuuuHbl. bunonsapasie noHbl. Peakuuu xonaeHcanuu. [lenruaHas
cBsi3b. CHHTETHYECKHE BOJOKHA: KallpoH, 3HaHT. Kiaccudukanus Boso-
KOH. [ToyueHne aMUHOKHUCIIOT, UX IPUMEHEHHUE U OHOIornueckas QpyHk-
U

benku. benku kak npuponHbslie nonumepsl. [lepBuuHas, BTOpHUYHAs,
TPEeTUYHAasi U YETBEPTUYHAs CTPYKTYphl OenkoB. OUOPUILIApHBIE U TJIO-
OymsipHble Oenku. XMMUYECKHE CBOMCTBA OEJIKOB: FrOpeHHE, IeHaTypalus,
THJIPOJIN3, KadeCTBEHHbIE (LIBETHBIE) peakiuu. buonornueckue GpyHKIMM
0enkoB, ux 3HaueHue. benku kak komnoHeHT nuuy. [Ipobnema 6enkoBo-
I'0 IOJIOJJAaHUS U IIYTH €€ PEIICHUSI.

KomOunupoBannoe 3ansitue No 44, AMUHBL. 2
Komb6unupoBanHoe 3anstue Ne 45. AMUHOKHUCIIOTHI. 2
Komb6unupoBanHoe 3anstue Ne 46. benku. 2

JlaboparopHo-nipaktuyeckoe 3ausatue Ne 19. M3yuyeHue 1BETHBIX pe-
AKIMHA OEJIKOB.

CamocTosiTenpHast paboTa CTYACHTOB.

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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[ToaroroButh BhICTYIUIEHHE 1O Teme: «buonormyeckue QyHKIUN
OeNKOB, WX 3HA4YCHHE», « BelkW Kak KOMIIOHEHT mumm», « [Ipobiema
0EJIKOBOT'0O TOJIOZAHMSI U ITYTH €€ PEHICHUS.

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

Coneprxanue yueOHOM nH(pOPMAIHH.

HyxknennoBbie kucinotel. HykienHOBbIE KMCIIOTHI KaK MPUPOIHBIE 110-
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 n JI. Yorcona. KommieMeHTapHOCTh 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 PACTEHHI U KUBOTHBIX.

KomoOunupoBannoe 3ansartue Ne 47. HykmenHoBbie KucioTel. CTpoe-
nue JJHK u PHK.

CamocrosiTenbHast paboTa CTYAEHTOB.

[ToaroroButs BbIcTymUIeHUE: «['eHHass wumxeHepus», «Padorer O.
Kpuka u J[. Yorcona», «buocuHre3 Oelika B )KHUBOW 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-
TOpax OeNKoBOU MpUpPoIbl. OCOOEHHOCTU CTPOCHHS U CBOMCTB B CpaBHE-
HUM C HEOpPraHWYecKUMH KaTanmuzatopamu. Knaccudukanus pepmeHToB.
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. [lonstre o Butamunax. Ux kmaccudukaius u o003Have-
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 NMpoQUIaKTHKA.

I'opmonsl. TloHsTHE 0 TOpMOHAX Kak OMOJIOTMYECKU AKTUBHBIX Be-
IIECTBAX, BBHITOJHAIOMINX 3HIOKPUHHYIO PETYJISLUIO KU3HEACSITEIbHO-
cti opranu3moB. Knaccuduxkanys ropMOHOB: CTEpOUIbI, TPOU3BOIHBIE
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AMHHOKHUCIIOT, IMOJUIENTUAHbIE U OelKoBble TOpMOHBI. OTaenbHbIE
IPEJCTaBUTEIIN: 3CTPAUOI, TECTOCTEPOH, UHCYIINH, aAPCHAIINH.

JlexapctBa. [IoHsATHE O NEKapcTBaxX KaKk XMMHOTEPAIIEBTUYECKUX IIpe-
naparax. KpaTkue ucropuueckue CBEAEHHS O BOSHMKHOBEHUU U pa3BU-
TUU XUMHOTepanuu. ['pymnmel gekapcTB: cynb(aMusl (CTpenTouus), aH-
TUOMOTUKM (NIEHULWIINH), AaHTUINUPETUKU (ACHUPHUH), aHAJIbIETHKHU
(aHanbruH). MexaHus3M JAEHCTBHSI HEKOTOPBIX JIEKAPCTBEHHBIX Ipenapa-
TOB, CTPOEHHE MOJIEKYJI, IPOrHO3UPOBAHME CBOMCTB Ha OCHOBE aHAIN3a
XMMHYECKOTO CTpOeHMs. AHTHOMOTHKH, MX KJIacCU(PHKAIMs IO CTpoe-
HUIO, THITY U CIIEKTpPY JeiicTBus. be3omnacHble crnocoObl NpUMEHEeHuUs, Jie-
KapCTBEHHbIE (POPMBI

KomOunmpoBanHoe 3ansTre Ne 48. BHOIIOTHYECKH aKTHBHBIC COCIH-
HEHUSL.

CamocrosiTenbHast paboTa CTYAEHTOB.

ITonroroBka cooOIieHuil Ha OAHY U3 MPEUIOKEHHBIX TeM: «3HaYeHHe
(GepMEeHTOB B OMOJIOTUU U NPUMEHEHUE B MPOMBIIUIEHHOCTHY», «ABHUTA-
MHUHO3bI, TMIIEPBUTAMHHO3bI U THIIOBUTAMMHO3bI, UX NPOQUIAKTUKAN,
«IloHsiTHE O TOPMOHAX KaK OMOJOTMYECKH aKTUBHBIX BEILIECTBAX, BBINOJ-
HAIOLMX HIOKPUHHYIO PETYISALHIO KU3HEAEATEIbHOCTH OPraHU3MOBY,
«Mcropruuecknue CBEJEHUS O BO3SHHUKHOBEHMM M Pa3BUTUH XUMHUOTEpa-
nun», «[pynmel JekapcTB: Cynb(aMuibl (CTPENTOLUA), AHTUOUOTHUKU
(MEeHUIIWJUIMH), aHTUITMPETUKH (AaCUPHH), AHAJIbI'€TUKH (QHAJIBITUH)».

JIaboparopHo-npaktuyeckoe 3ausaTre Ne 20. O6o01ieHune mo mMaTepu-
ajy, U3y4eHHOMY BO BTOPOM CEMECTpe

Bcero: 204 yaca, u3z HuUX 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 — MPOAYKTHBHBIA ypOBEHH (TUTAHUPOBAHUE U CAMOCTOSTENEHOE BHIITOTHEHUE JIESITETBHOCTH, PENICHNE POOJIEMHBIX 3a/1a4).
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3. YcaoBusi peaqu3anuu NporpaMmbl AU CHUTITHHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPUATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanu3amus mporpaMMbl JUCIHMIUIMHBI TpeOyeT Hanuuus 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. UndopmaunoHHoe odecnevyeHue o0yueHust

PEKOMEHAYEMAS{ JIUTEPATYPA

Jna cmyoenmog

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

npodecCUOHANILHBIX 00pa30BaTEILHBIX OPraHU3aIMi, OCBAaUBAIOIIUX podeccuu u

cnenuansHoctu CITIO. — M., 2017

2.

INa6puensa O.C., OctpoymoB WN.I'. Xumus niis npodeccuii 1 cenuanbHOCTeH

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

o0pa3oBaTeNbHBIX OPraHU3aIlHi, OCBAaUBAIOIINX PO(ECCUU U CIIEHUaTbHOCTH

CIIO. - M., 2017
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3. T'abpuensu O.C. u ap. Xumus. [Ipaktukym: yue6. mocoOue s CTyI€HTOB
npohecCHOHANBHBIX 00PAa30BaTEIbHBIX OPraHU3alui, OCBAUBAIOIINX MPOPECCUH U
cnenuaigpHocTH CIIO. —M., 2017

4. Tabpuensn O.C.u ap. Xumus: nocobue as 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 NMPo¢deCcCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alINM,
ocBauBaromux npodeccun u cnenuansHoctu CI10. — M., 2017

6. Epoxun KO.M., KoBaneBa U.b. Xumus aiis nmpodeccuit U cueruanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduiieit: yueOHUK JJIsl CTYJCHTOB
npoecCHOHaNBHBIX 00pa30BaTEIbHBIX OPraHU3alii, OCBAUBAIOIINX MPOPECCUH U

cnenuanbHoctu CI1IO.— M., 2017

Jlna npenooasameneii

1. O6 ob6pazoBanuu B Poccuiickoit deneparuu: denep. 3akoH 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, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3aKk0HOM 0T 04.06.2014 Ne 145-@3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

2. Ilpuxa3z MunuctepctBa oOpa3zoBanus U Hayku P® ot 31 nexabpsa 2015 r. N 1578
"O BHECEHUU U3MEHEHHI B (heJIepalIbHBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIA CTAaHAAPT
cpenHero oOiero oopa3zoBaHusi, YTBEPKACHHbIA NMpUKa3oM MuHHCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. N413"

3. IlpumepHast ocHOBHasi 00Opa3oBaTeabHas MPOrpaMMa CpeJHero ooiero oopaso-
BaHUs, 0A00peHHast pelieHueM (enepanbHOro y4eOHO-METOANYECKOTr0 O0BEAMHEHHS TI0
ob1eMy oOpazoBanuto (MPoTokod ot 28 uroHs 2016 r. Ne 2/16-3).

4. CnagkoB u ap. XuMust A npodeccuid U crelanbHOCTe TEXHUYECKOTO Mpodu-

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

1. www.mirknig.com
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4. KOHTpOJIb M OLIeHKA Pe3yJibTATOB
OCBOEHUSI JUCHUIITIHHBI

KoHnTposib 1 O1leHKa pe3yJbTaTOB OCBOCHUSA IUCIUILIUHBI OCYILECTBIAECTCS Ipe-
nmojaBarelieM B TMpoliecce IPOBEJAeHUS KOMOWHHMPOBAHHBIX M J1Ta0OpaTOPHO-TIPAK-
TUYECKUX 3aHSATUHU, NMPU BBHIMOJHEHUH MTPOBEPOUHBIX PadOT, MPU PEIICHUH 3ajaad, 3aja-
HUW B TeCTOBOU (hopMme, B MpoIecce 3anuThl pedepaTa, BHITOTHCHUS HHIUBUIYATbHBIX
3aJaHuM.

Pe3ynbrarel 00yueHus
(OCBOEHHBIE YMEHUSI, YCBOCHHbBIC 3HAHMUS)

DOpMBI U METOJIbI
KOHTPOJISI M OIICHKHU Pe3yJIbTaToB 00y4e-
HUSA

OcBOcHHBIC YMCHUA
— Ha3bIBATh: U3YYCHHBLIC BCHICCTBA I10 <<TpI/IBI/IaJII>HOI7D)

OneHnka 1eMOHCTpaluy CTYIEHTOM IIPaK-
TUYECKUX YMEHUM.

WM MEXIYHApOJIHON HOMEHKJIATypaM;

OINPEACIIATE: BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XU-
MUYECKHX 2JIEMEHTOB, TUIl XMMHYECKON CBSA3U B CO-
€IUHEHUAX, 3aps/ HMOHA, NPOCTPAHCTBEHHOE CTPOE-
HUE MOJIEKYJ, THII KPUCTAJUIMYECKOM DPEIIETKHU, Xa-
PAKTCP CpE€Abl B BOJHBLIX PAaCTBOpPAX, OKUCIUTCIIb U

Pemenue 3amanuii B TecToBoi (hopme.
Pemenue 3amauy.

Ornenka U 00CyXJ/ICHHE OTBETOB Ha 3aHS-
TUU

AHanu3 BBIMOJIHEHUS 3aJlaHUM JIJIsT caMo-
CTOATEIBHOU PabOTHI.

BOCCTAaHOBUTEJb, HAIPaBJICHUE CMEILICHUSA paBHOBE- 3amura pedeparos.
CHSl TIOJT BIIMSTHHEM Pa3IMYHbIX (DAKTOPOB, H30MEPHI U
TOMOJIOTH, TPHUHAJIEKHOCTh BEIIECTB K Pa3sHbIM
KJIaCCaM HEOPraHWYECKMX U OPraHU4EeCKUX COEIUHE-
HUSI; XapaKTep B3aWMHOIO BJIMSHUS aTOMOB B MOJIE-
KyJaX, TUIbl PEAKIIMi B HEOPTAHUYECKOW M OpraHu-
YeCKOM XHMUH;

— XapaKkTepHu30BaTh: S-, P-, 0-2JIEMEHTHI 1O UX TIOJO-
s)kenuto B [lepuogmueckoii cucreme .M. Mennenee-
Ba; 00IIME XMMHYECKHE CBOWCTBA METAJJIOB, HEMe-
TaJUIOB, OCHOBHBIX KJIAaCCOB HEOPraHWYECKHX U Opra-
HUYECKUX COEAMHEHHH (YriaeBoJOpOOB), CHHPTOB,
(deHooB, albJeru/I0B, KETOHOB, KapOOHOBBIX KHC-
JIOT, aMHHOB, aMUHOKHCIIOT U yTJIEBOJIOB);

— OOBSACHSTH: 3aBUCUMOCTh CBOWCTB XHWMHUYECKOTO
3JIeMEHTa U 00pa30BaHHBIX MM BEIECTB OT IOJIOXKeE-
Hus B Ilepmommueckoii cucreme JI.M. Menneneesa;
3aBUCUMOCTh CBOMCTB HEOPIaHMYECKUX BELIECTB OT
HX COCTaBa U CTPOCHUS, IPUPOAY XUMHUECKON CBS3H,
3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM pEaKIUu OT
pa3iauyYHbBIX (HAKTOPOB, PEAKIIMOHHON CIOCOOHOCTH
OPraHWYECKHUX COEIMHEHHM OT CTPOCHMS MOJIEKYI;

— BBINOJHATh XUMUYECKUHM IKCIIEPUMEHT I10 pPacro3Ha-
BAHUIO BAXHEUIIMX HEOPraHUYECKUX W OpraHuye-
CKMX BENIECTB, IMOJIYYECHUIO KOHKPETHBIX BEHIECTB,
OTHOCSILUXCA K U3YYEHHBIM KJIaCCaM COEIMHEHUN;

— TPOBOJUTH PacyeThl MO XUMHUYECKUM GopMmynam M
YPAaBHEHUSM PEaKIIMii;

— OCYILECTBISATh CaMOCTOSITEJIBHBIM TIOUCK XHUMHUYE-
CKOil MH(pOpMaMKM C HCHOJIB30BAHUEM Pa3ITUYHBIX
UCTOYHUKOB (CIIPAaBOYHBIX, HAyYHBIX M Hay4dHO-
MOMYJISIPHBIX M3JIaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); MCHOIB30BAaTh KOMIIBIOTEP-
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HBIC TEXHOJOTUH JJIsi 00pabOTKM M TIepeIadyn XUMH-
4ecKoil nH(popMaIK U ee MPeCTaBICHHs B Pa3Iuy-
HBIX (popMmax.

Y CBOCHHEBIC 3HAHUS:

— pOJIb XMMHUHU B €CTECTBO3HAHUH, €€ CBSI3b C APYTUMH
€CTECTBEHHBIMM HayKaMH, 3HAaYCHHE B KU3HU COBpE-
MEHHOI'0 00IIECTBA;

— BaKHEHIINE XUMUYECKHE ITOHATHS: BEIESCTBA, XUMH-
YECKUH BJIEMEHT, aTOM, MOJIEKYyJia, Macca aTOMOB M
MOJIEKYJI, MOH, pPaJuKal, aUIOTPOIHUs, HYKIUABl U
U30TOIIBI, aTOMHBIE S-, P-, d-opOHTa M, XUMUYECKas
CBSI3b, BJIEKTPOOTPHUIATEIBHOCTD, BAJIEHTHOCTb, CTE-
MeHb OKHUCJICHHS, THOpuau3anusi opOuTanei, mpo-
CTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJb, MOJISIpHAs
Macca, MOJISIPHBIH 00BEM Ta3000pa3HBIX BEIICCTB,
BEIIIECTBA MOJICKYJSIPHOTO U HEMOJIEKYJSPHOTO
CTPOCHUS, KOMIUIEKCHBIE COCIUHEHUS, IUCIEPCHBIE
CHUCTEMBbI, UICTUHHBIE PACTBOPBI, JIEKTPOJIUTHYECKAS
JIMCCOLIMAIKS, KACIOTHO-OCHOBHBIE PEaKIUU B BOJI-
HBIX pacTBOpax, TUAPOJIN3, OKUCIECHUEH BOCCTAHOB-
JIEHHE, DJIEKTPOJIN3, CKOPOCTh XUMUUYECKON pPEeaKIuu,
MEXaHH3M PEaKIUH, KaTaiau3, TeIuioBol (dexT pe-
aKIIMK, SHTAJIBIIUSA, TEIUIOTa 00pa30BaHuUs, SHTPOIIUS,
XMMHUYECKOE PaBHOBECHE, KOHCTAHTAa DPAaBHOBECHS,
YIIEpOAHBIN CcKeleT, (PyHKIMOHANbHAS TpyIa, To-
MOJIOTHSI, CTPYKTYpHAasi U MPOCTPAaHCTBEHHAS U30Me-
pusi, UHIYKTUBHBIA U Me30MEpHBIH 3 (EKThI, dJeK-
Tpodu, HyKJI€O(]HJI, OCHOBHBIE THUIIHI PEAKITUN B HE-
OpraHWYECKON U OPraHUYEeCKON XHUMUH;

— OCHOBHBIE 3aKOHBI XMMHUH: 3aKOH COXPAaHEHHUS MaCChI
BEIISCTB, 3aKOH ITOCTOSHCTBA COCTaBa BellecTs, Ile-
puonmueckun 3akoH [[.M. Menneneesa, 3akoH I'ecca,
3aKOH ABOrajpo;

— OCHOBHBIE€ TEOPUU XMMHH; CTPOCHHE aTOMa, XUMHUYe-
CKOM CBSI3U, DJIEKTPOIUTHUYECKON TUCCOIUALNU, KUC-
JIOT ¥ OCHOBAaHWM, CTPOEHUS OPTaHUYECKUX M HEOp-
TaHUYECKUX COCIUMHEHM (BKIOYas CTEPEOXUMHUIO),
XUMUYECKYI0O KHHETHUKY U XUMHUYECKYIO TE€pPMOIUHA-
MUKY;

— KIaccu(UKAUI0 U HOMEHKIATYPY HEOPraHUYECKUX
Y OPTaHUYECKUX COCTUHECHHI;

— TPUPOJHBIE MCTOYHHKHU YTIEBOJOPOJOB M CIOCOOBI
UX MepepadoTKH;

— BELIECTBA U MaTepUalibl, IIUPOKO HCIOIb3YEMBIE B
MPAaKTUKE: OCHOBHBIE METaUIbl M CIUIAaBHI, rpadur,
KBapil, MUHEpAJIbHBIC YyIOOpEHUs, MUHEpPAIbHBIC M
OpraHWYECKHUE KHCIIOTHI, IIEI0YH, aMMHUAK, YTJIEBO-
noponasl, (EHON, aHWJWH, METAHOJ, 3TaHOJ, JTH-
JICHTJIMKOJIb, TJIMLEPHH, (OpMalIbIETH]l, aneTalb/e-
TUJ, alleTOH, TJIF0KO03a, caxapo3a, Kpaxmal, KieTdar-
Ka, aMUHOKHUCJIOTHI, O€JIKH, NCKYCCTBCHHBIE BOJIOKHA,
KaydyyKH, IJJaCTMAcChl, XHpPbI, MbLJa W MOIOIINE
CpEACTBA.

Pemenue 3ananuii B TeCTOBOM opme.
Pemenue 3agau.

OrneHka u 00CyXJ/IeHHE OTBETOB Ha 3aHS-
TUU

AHanu3 BBINOJIHEHUS 33JlaHUN JIJIsT caMo-
CTOATEIBHOU PabOTHI.

3amuTa pedeparos.

OO6cyxaenue rpada JIOTHYECKON CTPYK-
TYPBI TEMBI
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0.

TeMbl HHIUBHUAYAJIBbHBIX IPOCKTOB

«XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI»
«Oxpana rusipocepbl OT XUMUYECKOTO 3arpsI3HEHUS
«OxpaHa MOYBHI OT XMMHYECKOTO 3arPsS3HEHUSD)
«OxpaHa BO3yXa OT XMMHUYECKOTO 3arpsS3HEHUSD)
«Oxpana ¢iopsl 1 QayHbl OT XUMHUYECKOTO 3arpsi3HEHUS
«Moto1iye U YUCTSIIUE CPEICTBAY

«Cpencta 00pbOBI C OBITOBBIMH HACEKOMBIMI
«CpencTBa TNYHOW TUTUEHBI U KOCMETHUKI

«JloMarmrHss anTeka»

«3HaueHHue pH CpCabl PaCTBOPOB A1 XUMHNYCCKHUX H OMOJIOTUYECKUX IIpoLcc-

11.«3HaucHme paCcTBOPOB B JKH3HHU paCTCHI/Iﬁ H KUBOTHBIX»

12.«PacTBOpbI B OBITY, Ha IPOU3BOJICTBE, B MEUIIUHE

13.
14.
15.
16.
17.
18.
19.
20.

XUMHUYECKHE DJIEMEHTBI B OpraHu3Me 4eJIOBeKa.
Crnnuku CocTaB ¥ PUHIIUI PAOOTHI.

BrisiBiieHue yriekuciaoro ra3a. YenoBek u Kiinmar.
Kaxk BbIpacTUTh KpUCTAIIIBI?

Xumust kocmoca. Xumus ConHIa.

Oxkcuasl B IpUpOAE.

du3nyecKue CBOMCTBA METAJIOB.

Koppo3sus metamios. [Touarue koppo3uu. XuMuueckas KOppo3usi. IJIEKTPOXUMU-

geckast Koppo3ust. CocoObl 3aIIUThl METAJUIOB OT KOPPO3UH.

21.
22.
23.

O61ue cnocoObl MOTy4YeHHs] METaJLIOB.
Mertaniel B mpupoze.

OTKpBITHE IEPUOANYHOTO 3aK0Ha. [IpeanochlIku: HakomieHne (HaKTOIOTUYECKOTO

Matepuana, pabotsl npemamecteeHHUKOB (M.B. Jlebepeiinepa, A.D. lllankyprya, JIx.A.

Heronenpca, JI.FO. Meiiepa).

24.
25.

JInunocts JI.M1. MeHeneena.

Bonopoanas cBs3b, ee posib B IPUPO/IE.



26. bnaropoiHble Ta3bl, DJIEKTPOHHOE CTPOEHUE aTOMOB 0J1arOpOHBIX Ta30B U 0CO-
OCHHOCTH WX XUMHUYECKHUX U (PU3UIECKUX CBOUCTB.

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

28. 3HaueHHE METAJUIOB B PUPOJIE U )KU3HU OPTraHU3MOB.

29. HemeTaibl — MpoCThIE BELIECTBA, CTPOCHUE, AJNIOTPOIHSI.

30. KaTroHBI IEIOYHBIX METAJUIOB KaK BaKHEHIas (hopMa uxX CylecTBOBaHUS, pery-
JSATUBHAS POJIb KATUOHOB KaJWs U HATPUs B )KUBOU KieTke. [Ipupoaneie coennHeHus
HATpUA U Kajausl, UX 3Ha4YCHHUE.

31. Baxueimme COeIMHEHUS KaIUs, UX 3HAUEHUE U TpuMeHeHue. Kanbiuii B mpupose,
ero Ouosiornyeckas poib.

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

33. Yraepona u ero amtotponus. CBOWCTBa aJIOTPONHBIX MOAU(PUKALIUNA yTIAEPOIa, UX
3HAYEHUE U TPUMEHECHHUE.

34. CunMkaTHAast IPOMBIIIJIEHHOCTb.

35. HeorpanuuenHnsle nojumepsl. [lonumepsl — MpoCThie BEMIECTBA C ATOMHOM KpH-
CTAJVIMYECKOM PEIIETKON: aJJIOTPONHbIE BUIOM3MEHEHHUSI yriieposa (anmas, rpadur, Kap-
OuH, QysaepeH — B3aUMOCBS3b THOpPUAM3AIMM OpOMTaNei y aTOMOB YyIjiepojia C Mpo-
CTPAHCTBEHHBIM CTPOCHUEM AJUTOTPOIMHBIX MOAU(PUKAIINN ).

36. [Tomumepsl — CHOKHBIE BEIIECTBA C AaTOMHOW KPUCTAJIIMYECKON PEMIETKOM: KBapIl,
KpeMHe3eM (IUOKCUIHBIC COCTUHEHUS KPEMHUS), KOPYH]I (OKCHU]I aJIIOMUHUS) U alFOMO-
CWJIMKAThI (IOJIEBbIE IIMATHI, CIIOJA, KAOJWH). 3HAYEHHE HEOPTaHWYECKUX MPUPOIHBIX
NOJIUMEPOB B (DOPMUPOBAHUH OJHOM UX T€OJOTUYECKUX 000JI0YEK 3eMIIH — TUTOCHEPHI.

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

38. XanbKkoreHsl — mpocThie BemecTra. Autorponusi. [[puMeHeHne Kuciopoaa u Cepsbl.
XanpKOTeHBI B PUPOJIC, UX OMOJIOTHYECKast POIb.

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

40. Ocobennoctu ctpoeHus aromoB O-anementoB (IB-VIIB-rpynm). Menb, 1uHK,
XpoM, XKene30, mapranen]. HaxoxaeHue 3TUX METAIUIOB B IPUPOJIE, UX MOJYyYCHHUE U 3HA-

YCHUC.



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

CneununanbHocTh JlabopaTopHasi qMarHocTuka (0a3oBasi HOArOTOBKA
¢ peasmzaumeit ®I'OC cpeanero o61ero oopazosanus B npeaeaax [IICC3)
Jducnunimaa « XuMus»

Kypc-1
1 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 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 IEKTPOHHBIX 000J1049eK aToMOB 1-4 mepuooB. Oc- 2
HOBHOE U BO30YKJICHHOE COCTOSIHHE 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 peakiuii. CKOpOCTh peakiuu, €e 3aBUCUMOCTh 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. | Knmaccuduxamust 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHE CBOII- 2
CTBa MPOCTHIX BEIIECTB — METAJIOB M HEMeTajoB. Bomopo.
11. 11. | Oxcugsl. JleTyune BOAOPOIHBIE COCTUHEHHS] HEMETAILIOB. 2
12. | 12. | I'uapoKCcH]BI: KUCIOTHI, OCHOBaHMsI. AMQOTEpHbIE THAPOKCHIBL. 2
13. 13. | Conu. Kommuiekcuele conu. ['eHeTnyeckas CBS3b MEXKAY KIACCaMH. 2
14. | 14. | ucnepcusle cucteMbl. Boma. Uctunnsie 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. | [Ilemo4HbBIE U MIETOYHO3EMENHHBIC 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, CEPhI U UX COCTMHCHUM. 2
24. | 24. | ColicTBa raJloTeHOB M UX COSAMHECHHIA. 2
25. | 25. | CpoiicTBa COeTUHEHUI MeU, IIMHKA, XpOMa, JKee3a. 2
Bcero 50
Ilepeuens nabopamopro-npaKmuuecKux 3aHamuil
Ne Ne Koa-Bo
HaumeHoBaHHe TeMbl J1a00PATOPHO- MPAKTHYECKOT0 3aAHITHSI
n/m | n/n 4acoB
1 1 | BeruricneHus ¢ UCTONIH30BAHUEM MOHSITHI «KOJIMYECTBO BEUIECTBAY, «TOJISDY 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
pearupyomnux BEeImecTB U TeMIIePaTyphl.




4 4 | 3yueHne OKMCIUTENBHBIX CBOMCTB MTEpMaHTaHaTa Kajausl B Pa3IUYHBIX CpeJiax. 2
3) 5 | Uzyuenne peakiuii 00pa3oBaHUs] KOMIUIEKCHBIX COCTUHEHUH. 2
6 6 | I3yyeHne XMMHYECKUX CBOMCTB OCHOBAHMIA. 2
7 7 | Onpenenenre KaueCTBEHHOTO cocTaBa coseil. ['uaponus coei. 2
8 8 | InddepeHnupoBaHHbIN 3a4eT 2
Bcero 16
Hroro 3a | cemectp 66
HToro nmo gucuunjinue 66
2 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne Koua-Bo
HanmeHnoBaHue TeMbl KOMOMHMPOBAHHOI'O 3AHATHS
n/n n/n 4acoB
26. 1. [Ipenmer opranudveckoil xumun. Teopusi CTPOSHHsI OPraHHMYECKUX COEIMHE- 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. 2
29. 4, [Ipenensubie yrineBogopoabl. Ankanbl. [{uknoankassl. 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. | Kucnoponaconepskamniie opranunueckue coeanneHus. Cruptel. [IpocTeie a¢u- 2
PBL
36. 11. | MHoroaroMHble COUPTHI. 2
37. 12. | ®eHOMNBI 2
38. 13. | Anpneruabl. KeToHBI. 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 COeAMHEHUsl. 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 CBOKMCTB MOJIMMEPOB. PacueTsl Macchl BENIECTB 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 peakuy CIIUPTOB. 2




®eHoJbl. Beiuncienne Macchl pacCTBOPEHHOT'O BELIECTBA , COJEPIKaIIerocs B

14 6 ONPEAEIEHHON Macce pacTBOpa C U3BECTHOM MACCOBOM JOJICH.
15 7 | I3y4eHne BOCCTAHOBHUTEIIbLHBIX CBOMCTB aJIbJICTHIOB. 2
16 8 M3yueHne CBOMCTB YKCYCHOM KHUCIIOTBI. PacyeT no ypaBHEHUsIM peakLmii Ipo- 2
TEKAIOIIHUX B pacTBOpE
17 9 Crnoxuble 3¢upsl. XKupsl. Pacder mo ypaBHEHHUSIM peakiiuii ¢ U30BITKOM OJIHO- 2
T'0 U3 UCXOJHBIX BEIIECTB.
VYrneBoasl. Pacuer MmaccoBoii nin 00eMHOI TOTM BBIX0/1a IPOIYKTA PEAKIIUU 2
18 10 | ot TeopeTHuecKH BO3MOKHOTO. 3yueHnue cBOMCTB MOIMMEPOB U CHHTETHYE-
CKHX BOJIOKOH.
19 11 | 3yueHune nBETHBIX peaKIuii OCIIKOB. 2
20 12 | O60061IeHue M0 MaTepraty U3y4eHHOMY BO BTOPOM CEMECTpe 2
Bcero 24
Hroro 3a II cemectp 70
Hroro nmo pucuunjinue 136

3aBeayrONIMi OTIEICHUEM

nonpodecCHOHaTBLHOM MOATOTOBKH

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 b
oOy4eHUs

[IpakTrueckue 3aHATUS

HrpoBbie METOIBI

[IpoGnemHoe 0OyueHue

OK 1, OK 4,
OK 10, OK 11




JIucT akryanu3zanuu padode nporpamMmmabl

Jara akryaau- ®OUO u noanuckh JHUIA, OTBET-
3alun Pe3yﬂbTaTLl AKTyaJIu3anuuun CTBEHHOI'0O 32 aKTya/Iu3aluio
5.07.2019 Pabouas nporpamMma rpuBeieHa B COOT- Ocsanknna H.B.

BeTCTBUE ¢ TpeOoBaHusAMU [lopsaka Hanu-
caHus pabodux mporpamm (100aBICHBI
[Tpunoxenue | 1 TUCT aKTyaJIM3alun)







