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1. IlacnopTt pa6oyeil nporpaMMbl y4eOHOH UCITUNINHBI
Xumusn
1.1. O61acTh NnpuMeHeHUs1 padoveil MPOrpaMmbl

Pabouas mporpamma yueOHOM TUCHUTIIMHBI « XUMUS» SBIIsieTCs 4acThio [Iporpammel
MOJTOTOBKH CHEIUATNCTOB CPEAHETO 3BEHA M0 CHEUATBHOCTU AKYIIEPCKOE IETI0 C OAHO-
BPEMEHHBIM MOJYyYE€HUEM cpeiHero ob1iero oopazoBanus. [Iporpamma pazpadborana Ha oc-
HOBE TpeboBaHM (efepatbHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB CPEI-
HETO OOIIETo U CPEeTHETO MPOPECCHOHATHHOTO 00pa30BaHMs C yU€TOM €CTECTBEHHO Hayy-
Horo npoduins noxydaemont cneruansHoct CITIO u [IpumepHoit ocHOBHOM 00pa3oBaTesb-
HOM MpOTpaMMBI CpeHero oomero oopa3oBaHus, 0I00pPEHHON pemeHneM (enepaTbHOTO
y4e0HO-METOINYECKOT0 00beUHEHHS 10 001IeMy 00pa30BaHUIO (MPOTOKOM OT 28 HIOHS
2016 1. Ne 2/16-3).

Pabouas mporpamma cocTaBieHa /Ui O4HON (POPMBI 00yUCHHS.

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

JucuumminHa « XUMHs» OTHOCUTCS K TPOPUIBHBIM YU4€OHBIM AUCIUILIIMHAM IO BbI-
00py U3 00s13aTENBHBIX MPEIMETHBIX 00J1aCTEH.

1.3. Hesaun 1 321244 y4eOHOM JUCUUIJINHBI —
TpeOOBaHMSA K Pe3yJIbTATAM OCBOCHUS AUCUHMIIUHbBI
OcBoeHue cosiepkaHus yueOHON AUCIUIIUHBI « XUMHUsD), 00ECIIeUnBaeT
JNOCTUIKEHUE CTYAEHTAMU CIIENYIOIIUX Pe3yabmamos:
B pe3ynbTaTe 0OCBOCHHS TUCLHUIIIMHBI CTYACHT I0JKEH 3HATH (IIOHUMATh):

— pOJIb XMMHUHU B €CTECTBO3HAHUH, €€ CB3b C APYTMMU €CTECTBEHHbIMU HayKaMu, 3Ha-
YEHUE B KU3HU COBPEMEHHOTO OOLIECTBA;

— BAXKHEWIINE XHUMHUYECKHE MOHATHA: BEIIECTBA, XUMUUYECKUN DJIEMEHT, aTOM, MOJIE-
KyJia, Macca aTOMOB M MOJIEKYJI, MIOH, PAIUKaJI, aJUIOTPONUS, HYKJIMIbI K H30TOIIbI, aTOMHBIE
S-, p-, d-opOuTany, XUMHUYECKasi CBSI3b, AIEKTPOOTPUIIATEILHOCTD, BaJICHTHOCTh, CTCIICHb
OKHCJICHHUs1, THOpuAM3aIis opOuTaliel, IPOCTPAaHCTBEHHOE CTPOEHHUE MOJIEKYJI, MOJIb, MO-
JsIpHas Macca, MOJISIpHBIM 00beM ra3000pa3HbIX BEIIECTB, BEUIECTBA MOJIEKYJIIPHOTO U HE-
MOJIEKYJIIPHOTO CTPOCHUS, KOMIUIEKCHBIE COCIMHEHUS, TUCIIEPCHBIE CUCTEMBI, UCTUHHbIE
pacTBOPBI, JJIEKTPOIUTUYECKAS IUCCOLMALUSA, KHACIOTHO-OCHOBHBIE PEAKLUU B BOIHBIX
pacTBOpax, rUuAPOJIN3, OKACICHUE U BOCCTAHOBIICHUE, JJIEKTPOJIN3, CKOPOCTh XUMUYECKOU
peakuuy, MEXaHU3M PeaKH, KaTalu3, TeIIoBou 3(h(eKT peakunu, SHTAIbIMS, TEIIOTA
o0Opa3oBaHMsl, SHTPOIKS, XUMHUUECKOE paBHOBECHE, KOHCTAHTa PaBHOBECHS, YTJIEPOIHBIN
CKeJleT, PYHKIIMOHANIbHAS TPyIIa, TOMOJIOTHSI, CTPYKTYpHasi U IPOCTPAHCTBEHHAS U30Me-
pusi, UHAYKTUBHBIN 1 Me30MEpHbIN 3((DEKThI, ANeKTpoPuil, HyKIeo(Hsl, OCHOBHbIE THIIBI
peaKLUMil B HEOPraHUYECKON U OPTraHUYECKON XUMUU;

— OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHHMsI MAacChl BEUIECTB, 3aKOH MOCTOSIHCTBA
cocrtaBa BemiecTB, [lepuoguueckuii 3akon .M. Menneneena, 3akoH I'ecca, 3akoH ABora-

Apo;



— OCHOBHBIE TEOPUHU XUMUU; CTPOECHUE aTOMa, XUMUYECKOH CBSI3U, 3JIEKTPOJIU TUYECKON
JUCCOIMAINU, KUCIOT U OCHOBAHUM, CTPOEHHUS OPraHUYECKUX M HEOPTaHHMUECKUX COEIU-
HEHUH (BKJIIOYAsi CTEPEOXUMHUIO), XUMUYECKYIO KHHETUKY U XUMUYECKYIO TEPMOANHAMUKY;

— KJIaCCU(PUKAIMIO 1 HOMEHKJIATYPY HEOPTaHUYECKUX U OPTraHUYECKUX COCAUHEHUMN;

— MPUPOJHBIE HCTOYHUKHU YTIEBOJOPOAOB U CIIOCOOBI UX MEepepadOTKU;

— BEIIECTBA U MaTE€PHAJIbI, ITUPOKO UCTOIb3yeMbI€ B MIPAKTHUKE: OCHOBHBIE METAJUIbI U
CIUIaBbl, rpaduT, KBapll, MUHEPAJIbHBIE yI0OpEHMS, MUHEPAJIbHbIE U OPTaHUYECKHE KHC-
JIOTHI, IIEI0YH, aMMHAK, YIIIEBOJOPOAbl, (PEHOJI, aHWJIUH, METaHOJI, TaHOJ, ITUJICHTIIHU-
KOJIb, TJIULEPUH, (GOpMalIbIETH, alleTalIbJIerua, alleTOH, III0K03a, caxaposa, Kpaxma,
KJIeTYaTKa, aMUHOKHMCIIOTBI, OE€JIKH, HMCKYCCTBEHHBbIC BOJIOKHA, KAay4yKH, IJIaCTMAacChl,
KUPBI, MbUIAa U MOIOIIIE CPEJICTBA.

— c(hopMHpPOBAaHHOCTH COOCTBEHHOW MO3UIMH 110 OTHOIICHUIO K XUMUYECKON HHDOP-
MaIiH, MOJIy4aeMoi 13 pa3HbIX HCTOUHUKOB.
B pe3ynbraTe 0CBOSHHS NUCIUIUIMHBI CTYACHT JODKEH YMETh:

— Ha3bIBaTh: U3YUYCHHBIC BEIIECTBA MO «TPUBHAIBHOW» WM MEXIyHApOIHOM HOMEH-
KJIaTypam;

— ONpPENEeNATh: BAJIEHTHOCTh U CTENICHb OKUCICHUS XMMHUYECKUX JIEMEHTOB, THIT XU-
MUYECKOW CBSI3U B COCIMHEHUSX, 3aps]l MOHA, IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, THII
KPUCTAITMYECKON PEeMIETKH, XapaKTep CPebl B BOJAHBIX PACTBOpaX, OKUCIUTEIh U BOCCTa-
HOBHTEIb, HAIIPABICHUE CMEIICHNUS PABHOBECHS MO/1 BIUSIHUEM PA3INIHBIX (PaKTOPOB, U30-
MEpPBI U TOMOJIOTH, MPUHAAJICKHOCTh BEIIECTB K pa3HBIM KJIaccaM HEOPTaHUYECKUX U Opra-
HUYECKHUX COCTMHEHUS; XapaKTep B3aMMHOTO BIIUSHUS aTOMOB B MOJIEKYJIaX,, THITBI PEAKITHii
B HEOPTraHWYECKON U OPraHUYECKON XUMUU;

— XapaKTepu30BaTh: S-, P-, -2JIEMEHTHI 110 UX MOJIOXKEHUIO B [lepronndeckoii cucteme
JI.W1. MenneneeBa; 001111e XUMUYECKUE CBOMCTBA METAJIOB, HEMETAJUIOB, OCHOBHBIX KJ1ac-
COB HEOPraHWYECKUX U OPraHMYECKUX COeMHEHUH (YrIeBOJOpOI0B), CHUPTOB, ()EHOJIOB,
aJIbJICTH]IOB, KETOHOB, KAPOOHOBBIX KUCIIOT, aMHHOB, aMUHOKHCIIOT U yTJICBOJIOB);

— OOBSACHATH: 3aBUCUMOCTb CBOWCTB XUMUYECKOTO AJIEMEHTa U 00pa30BaHHBIX UM Be-
mecTB oT nosioxkeHus B [lepuoanueckont cucreme /.M. MenaeneeBa; 3aBUCUMOCTh CBOMCTB
HEOPTaHUYECKUX BEIIECTB OT UX COCTaBa M CTPOCHHUSI, MPUPOTY XUMUUIECKOU CBSI3U, 3aBH-
CUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT pa3IU4HbIX (PaKTOPOB, PEaKIIMOHHOM Cc110CO0-
HOCTU OPTaHUYECKUX COCAMHEHUN OT CTPOEHUS MOJIEKYJI;

— BBIMIOJTHATh XUMHYECKUH IKCIIEPUMEHT 10 PACIIO3HABAHUIO BAXXHEHIITMX HEOPTraHU-
YECKUX M OPTAaHUYECKUX BEIIECTB, MOJYICHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K U3Y-
YeHHBIM KJIaccaM COEeIUHEHUH;

— MPOBOJUTH PACUCTHI IO XUMHUIECKUM (POPMYJIaM B YPaBHEHHUSIM PEaKIIHi;

— OCYIIECTBIIATh CAMOCTOSITENIbHBIN MOUCK XUMHUYECKON MHPOpPMAINH C UCTIOIh30Ba-
HUEM Pa3JIMYHBIX MUCTOYHHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISPHBIX U3AAHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA); UCTIOIH30BaTh KOMITBIOTEPHBIE TEXHO-
JIOTUU 71 00paOOTKU | TIepeIadn XUMUYECKOW HH(GOPMAIINH U €€ TIPEJICTABIICHUS B pa3-
JUYHBIX (OopMax.

OcBoeHue cosiepkaHus yueOHON AUCIUIIITMHBI « XUMHSDY, 00ECIIEUnBaET JOCTHKE-
HUE CTYJICHTaMU CJICIYIOIINUX MPeAMeTHbIX pe3yJIbTATOB:



— MOHUMAaHUS TTI00ATBHBIX MPOOJIEM, CTOSLIUX MIEPE]T YETOBEUECTBOM: IKOJIOTHUECKHUX,
HYHEPreTUYECKUX U CHIPHEBBIX;

— OODBSICHEHUS! XUMUYECKUX SIBICHUH, IPOUCXOJIAIIUX B MPUPOJE, OBITY U HA MPOU3-
BOJICTBE;

— BKOJIOTUYECKH IPAMOTHOIO MOBEAEHUS B OKPY’KaIOILIEH Cpeae;

— OLICHKU BIIUSHHUSI XUMHUUYECKOTO 3arpsi3HEHUS OKPY>KaloIlel cpeibl Ha OpraHu3M Ye-
JIOBEKA U JAPYTHE KUBbIE OPTaHU3MBbI;

— 0Oe3omacHo# paboThI ¢ BEUIECTBAMHU B TaOOpaTOpUU, OBITY M Ha MPOU3BOJICTBE;

— OIpeJeeHUs] BO3MOXHOCTU MPOTEKAHUSI XUMUUECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCJIOBUSIX U OIIEHKH MX MOCIEIACTBUIA;

— pacmo3HaBaHUS ¥ UACHTU(PUKAIIAS BAXKHEUIIIUX BEIIECTB U MAaTEPHAIIOB;

— OLIEHKH Ka4eCTBa MUTHEBOM BOJbI U OTJIEIBHBIX MUIIEBBIX MTPOYKTOB;

— KPUTHUYECKOU OIEHKU JOCTOBEPHOCTH XMMUYECKON MHPOpMaIIUU, TOCTYAIOIIEH U3

Pa3JIMYHBIX UCTOYHUKOB;

— c(pOpMHUPOBAHHOCTH COOCTBEHHOW MO3UIMU MO OTHOUIEHUIO K XUMHUYECKOWU UHPOP-

MalllH, MOJy4aeMOil U3 Pa3HbIX HCTOYHUKOB.

B pesynbTaTe OCBOCHHUS MUCHUILIMHBI Y OyIaylied akylmepku TOJKHBI (OpMUPO-
BaThCs CIEAYIONINE 00IIMe KOMIIETEHIINH, BKIIOYatoue B ce0si criocoOHOCTH (1o 0a30BoM
MOJTOTOBKE):

OK 1. IloHumatsb CyIHOCTb U COLIMATIbHYIO 3HAYMMOCTH CBOEH Oymy1ieit mpodeccun,
IIPOSIBJISIT K HEW YCTOMYMBBIA UHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO AESATEIBHOCTb, BEHIOMPATh TUIIOBBIE METO b
U CIOCOOBI BBIMOJHEHUS MPOo(ecCuoHaNbHBIX 3a7a4, OLICHUBATh UX BBIIIOJHEHUE U Kaye-
CTBO.

OK 4. OcymiecTBiaTh MOUCK, aHAJM3 U OLIEHKY MH(pOpMAIUU, HEOOXOIUMOU JIs
MOCTAaHOBKHU M pelieHus npodecCHuoHaNbHbIX 3a7a4, Tpo(heCcCHOHATBLHOTO U JUYHOCTHOTO
pa3BUTHSL.

OK 10. BepexHO OTHOCUTBCS K UCTOPUYECKOMY HACIIECIUIO U KYJbTYPHBIM TpaJu-
MM Hapo/ia, yBaXKaTh COLMAIIbHBIC, KYJIbTYPHBIE U PEIUTUO3HBIE PA3INYHS.

OK 11. BeITh TOTOBEIM OpaTh Ha ceOst HDAaBCTBEHHBIEC 00S13aTEIHCTBA IO OTHOIIICHUIO
K IIpUpO/ie, OOLIECTBY U YEIOBEKY.

N3yuenune naHHOW MUCHIUTITUHEI IBIIETCA 023011, Ha KOTOPOU Oy yT (hOPMHUPOBATHCS
cienyromue npodeccuoHanbHble KOMIIETEHIIMHM, COOTBETCTBYIOIINE OCHOBHOMY BUAY IPO-
(heCCHOHAIBHOM JIeSITEIIbHOCTH:

5.2.1. MeauumHCKasi 1 MEIMKO-COLMAIIbHAS TTIOMOILb KEHIIMHE, HOBOPOXXJAECHHOMY,
ceMbe Mpu PU3HOJIOTUYECKOM TEUEHHH O€PEMEHHOCTH, POJIOB, TOCIEPOI0BOTO EPUOIA.
[IK 1.5. IIpoBOAUTE NEPBUYHBINA TyaJIET HOBOPOKIECHHOIO, OLIEHUBATh U KOHTPOJIUPOBATH
JUHAMUKY €T0 COCTOSIHUS, OCYIIECTBIISTh YXO4 U 00y4aTh pOJUTENEH yX01y 3a HOBOPOXK-
JICHHBIM.

[IK 1.6. IIpuMeHSTh T€KapCTBEHHBIE CPENCTBA IO HA3HAUYEHUIO Bpaya.

5.2.2. MenunuHcKasi TOMOIIb OEPEeMEHHBIM U JICTSIM TIPH 3a00JIEBaHUSIX, OTPaBJIC-
HUSX U TPaBMax.

[1K 2.1. [IpoBoAUTH JIe4eOHO-TUATHOCTUYECKYIO, MPODUITAKTUUECKYI0, CAHUTAPHO-TIPOCBE-
TUTEIBCKYIO pabOTy C MAMEHTAMH C IKCTPAreHUTAIBLHON MATOJIOTHEH O] PYKOBOJICTBOM
Bpaya.



[1K 2.3. Oka3bIBaTh 10BpayeOHYIO0 MOMOIIb MPU OCTPHIX 3a00JI€BaHUSAX, HECYACTHBIX CITY-
YasiX, Ype3BbIUANHBIX CUTYALUSIX U B YCIOBUSIX SIUIAEMUU.

1.4. Kosin4yecTBO 4acOB HA OCBOCHHE
paboueil mporpaMMbl y4eOHOM IMCIUTIHMHbI:
MaKCHMaJIbHOM y4eOHOM Harpy3ku ooyuarorierocs — 204 gaca, B TOM 4ucie:
— 00s13aTeNhHON ayIUTOPHOU YUeOHON HArpy3ku oOydarorierocs: — 136 4acos;
— CaMOCTOATENLHOM paboThI 0OyUaromerocs — 68 4acos.

CTpyKTypa u conep:kaHue y4eOHOM IMCUMIIINHBI
2.1. O0bém yueOHO JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

By yueOHoOl nesTenbHOCTH O0BEM yacoB
MaxkcuMmaibHas yueOHasi Harpy3ka (BCero) 204
OO6s3arenbHas ayquTOopHas yueOHast Harpy3ka (BCero) 136
B TOM YHCIIE
KOMOWHHUPOBAHHBIC 3aHATHS 96
1a00PaTOPHO-TIPAKTHYSCKUEC 3aAHATHUS 40
CamocrosTenbHas paboTa cTyieHTa (BCero) 68
B TOM YHCIIE
— COCTaBJIEHUE KOHCIIEKTOB 5
— penieHue 3aaa4y 16
— BBINIOJIHEHUE 33aHuil B paboueil Terpaau (coctaBiieHHe (HOPMYI BEILECTB,
COCTABJICHUE HAa3BAaHUU BELIECTB, HAIIMCAHUE YPABHEHUN XMMHUUYECKHUX PEaK- 38
I[UH, pelIeHre NenoYeK MPEeBPaIeHHs])
— MOATOTOBKA COOOIICHHI 6
— COCTAaBJICHHUE JIEKTPOHHBIX U AJIEKTPOHHO-Tpaduieckux Gopmy 1
— MOCTPOCHHE N300paKEHHI TEOMETPUUYECKUX (POPM MOJIEKYII C pa3HBIM TUIIOM 1
THOPUIHBIX OpOUTAJIEH.
— CO(C:TaBaJ'ICHI/Ie XapaKTePUCTHK XUMUYECKUX DJIEMEHTOB TO TOJOXKEHHUIO B 1
[1CX

[TpomexxyTouHas aTTecTalus o UToraM NepBoro cemecTpa B popme nudpepeHImpoBaHHOTO 3a4eTa.
WroroBas arrecrarus nocjae u3y4eHus TUCHUTUIMHBI B hopMe nudepeHIInpoBaHHOTO 3a4eTa.




2.2. TemaTuyeCcKMid IJIAH U COAEPKAHNE YUEOHOM JUCHUMIIIMHBI « XMMHU»

HaunmenoBaunue
pa3zieyioB U TEM

Copneprxanue yueOHOTO MaTepuaia, KOMOMHUPOBAaHHBIE U Ta0OpaTOPHO-
NPAaKTHYECKHUE 3aHATHUS, CAMOCTOATENbHAS Pad0oTa CTY/ICHTOB

O0BEM HacoB

KomMOuuu-
POBaHHbBIE
3aHATUA

JlaboparopHo-
HPaKTHYCCKHE
3aHATUA

CamocTos-
TeJbHAs pa-
oora

YpoBeHb
0CBOE-
HUS

1

2

3

4

5

6

Paznen 1. OcHoB-
HBIE [IOHATHUS U 3a-
KOHBI XUMHUH

4

Tema 1.1. Xumust —
HayKa O BEIIeCTBax

Conepxanue yueOHOM nH(popMaLuu.

Cocras BemiecTBa. XUMU4ecKue 371eMeHThbl. CriocoObl CyIeCTBOBAHUS
XUMHUYECKHUX 3JIEMEHTOB: aTOMBI, IPOCThIE U CIIOXKHbIE BellecTBa. Beme-
CTBa IOCTOSIHHOTO U IMEPEMEHHOIO COCTaBa. 3aKOH IOCTOSHCTBA COCTaBa
BellecTB. BeliecTBa MOIEKYIIpPHOIO M HEMOJIEKYJISIpHOTO cTpoeHust. Crio-
cOOBI OTOOpPaXKEHUSI MOJIEKYJI: MOJIEKYJISIpHbIE U CTPYKTYpPHBIE (POPMYJIbI;
1IapOCTEpKHEBbIE U MaclliTaOHble mpocTpaHcTBeHHbIe (Ctroapra-bpur-
neba) MOJIeTH MOJIEKYII.

N3mepenue BemiecTBa. Macca aToMOB UM MOJIEKYJl. ATOMHasi €qUHULA
Maccel. OTHOCUTENIBHBIE aTOMHAsl U MOJIEKyJsipHas Maccel. KonnuecTBo
BELIECTBA U €UHUIIBI €TO0 U3MEPEHUSI: MOJIb, MMOJIb, KMOJIb. Uncio ABo-
razpo. MonspHas Macca.

ArperaTHble COCTOSIHUSI BEILIECTBA: TBEPI0€ (KPUCTALITNUYECKOE U
amopdHoe), )KUIKOE U Ta3000pazHoe. 3aKOH ABOTaJpo U €ro CiIeiCTBUS.
MousipHblii 00BEM BEIIECTB B ra3000pa3HOM cOocTOSTHUU. OObeTMHEHHBIH
ra3oBblii 3aKOH U ypaBHeHUEe MeHeneeBa-Knaneipona.

Cwmecn BeniecTB. Paznnuuns Mexay cMecsiMU U XUMUYECKUMH COEIM-
HeHusIMU. MaccoBasi 1 00beMHas J0JM KOMIOHEHTOB CMECH.

Komb6unupoBanHoe 3ansitue Ne 1. Beenenne. Xumus - Hayka o Bellle-
cTBax. KonnuecTBEHHbIE OTHOIIEHHS B XMMUH.

KomOunupoBannoe 3anstue Ne 2. OcHOBHBIE 3aKOHBI XUMUU. [ToHsTHE
«J10TI5D).

CamocTosTenbHast paboTa CTyA€HTOB.
[ToaroToBka cooOIeHHs IO OHOM M3 MpeaokeHHbIX TeM: «[lna3ma-
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4eTBEPTOE COCTOSIHHE BEIIECTBA», «AMOpP(HBIC BEIIECTBA B IPUPOJIC, TEX-
HUKE, OBITY».

JlaGopaTopHo-nipakTHyeckoe 3ausaTue Ne 1. BbIYrCIeHHs ¢ UCIOIb30-
BAHHEM MOHSITHI «KOJIUYECTBO BEIIECTBAY, «MOJIbY.

CamocrosiTenbHas paboTa CTyICHTOB.
PacueT MaccoBOW J0JIM DJIEMEHTA B BEIIECTBE.

Tema 1.2. Crpoe-
HUE aToMa

Coneprkanne yuyeOHOU nHpOpMaIU.

AToMm - cinoxHas 4vactuua. Jloka3aTeslbCcTBa CIOKHOCTH CTPOCHMS
aToMa: KaTOAHbIE M PEHTTCHOBCKUE JIyud, (oTod3ddexr, paanoakTus-
HOCTb, JJIEKTPOJIM3.

[Tnanerapnast Mmonens atoma . Pesepdopna. Ctpoenue aroma o H.
Bbopy. CoBpemenHbl€ ITpecTaBiIeHMs 0 CTpoeHnu aroma. KopryckynsipHo-
BOJIHOBOH lyaJIu3M 4acCTHUL MUKPOMHUpA.

CocTaB aTOMHOTrO S7Jpa - HYKJIOHBI: IPOTOHBI U HEUTPOHBI. M30TOIIBI 1
HYKJIUJBL. Y CTOWYUBOCTD SIED.

OnexTpoHHas 000s0uka atoMoB. [ToHATHE 00 37IEKTPOHHOMOPOUTAIIH
U 3JIEKTpOHHOM oOsake. KBaHTOBBIE UncIa: riiaBHOE, opOoUTaNIbHOE (I10-
004HOE), MArHUTHOE ¥ CIMHOBOE. Pacripenienienue 3J1eKTpOHOB 1O dHEpre-
TUYECKUM YPOBHSM, MTOJYPOBHSIM U OpOUTAISIM B COOTBETCTBUU C IPUH-
LAIIOM HaumMeHbIIeH »Hepruu, npuHiunom Ilaynu u npaswiom ['yHpa.
DNEeKTpOHHbIE KOHPUTypallui aTOMOB XMMHYECKHX 3JIEMEHTOB.

BanenTHble BO3MOKHOCTH aTOMOB XMMHUYECKHX AJIEMEHTOB.

DneKTpoHHAsT KiIacCU(BHKAIMs XUMHUECKUX JIIEMEHTOB: S-, p-, d-, f-
JJIEMEHTBI.

KomOunupoBannoe 3anstue Ne 3. Crpoenue aroma. CTpoeHHE JIEK-
TPOHHBIX 000JI04eK aTOMOB 1 — 4 mepruoaoB. OCHOBHOE U BO30YKJIEHHOE
COCTOSIHME aTOMOB.

CamocTosTenbHast paboTa CTYAEHTOB.

CocraBieHue 3JeKTPOHHBIX, AIEKTPOHHO-Tpaduueckux hopMyIt JIeK-
TPOHHBIX 0005104eK aTOMOB 1 — 4 nepuo10B

[ToxroroBka cooOIIeHHs IO OJHON U3 MPEUIOKEHHBIX TeM: «.Pesep-
dhopny, «H.bop », «CoBpeMeHHbIE PEICTABICHUS O CTPOSHUH aTOMay.

Pasgen 2. OOmas u
HEOpraHWYeCKast
XAMUS
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Tema 2.1. Ilepuo-
IUYECKUN 3aKOH H
[Tepuonuueckas

CHCTEMa XUMHYE-
CKHX  3JICMEHTOB
JA.N.Menneneena.

Conepkanne yueOHOU nHPOpMAIIU.

Otxkpeitue [lepuonndeckoro 3akoHa. [IpemochuIKu: HaKOTUICHHE (ak-
TOJIOTHYECKOTO Marepuaia, padboTsl npemamectBeHHukoB (M.B. Jlebepeii-
Hepa, A.D. lllankyprya, [Ix.A. Hetonenaca, JI.FO. Meiiepa), che3n xumu-
koB B Kapicpys, nuunoctHeie kadectBa [[.M. MenneneeBa. OTKpbITHE
J.1. MenneneesbiMm [lepuonnueckoro 3akoHa.

Ilepnonnueckuil 3akoH U cTpoeHue atoma. M3otonsl. CoBpeMeHHOE
MOHSATHUE XUMUYECKOTO0 3JIeMeHTa. 3akoHoMepHOCTh I'. Moznu. CoBpemen-
Has popmynuposka [leprnoauueckoro 3akona. [lepuonuyeckas cucrema u
cTtpoeHue atoma. OU3NYECKUIN CMBICI TOPSJIKOBOTO HOMEpPA AJIEMEHTOB,
HOMEpOB Ipynmbl U nepuoa. llepuoanueckoe nu3MeHeHUe CBOMCTB dJie-
MEHTOB: pajMyca aToMa; SHEPTUH MOHHU3ALMHU; JIEKTPOOTPUIIATEITLHOCTH.
[TpyurHBI U3MEHEHUS METATMYECKHX U HEMETaNTMYeCKUX CBOICTB dJie-
MEHTOB B TpyNIax U MEPHO-TX, B TOM 4YUCIie OONBIINX U CBEPXOOJIBIINX.
3nauenue [lepuoanueckoro 3akoHa u [leproauueckoit cucTeMbl XuMUYe-
ckux 1eMeHToB JI.1. MenneneeBa 1 pa3BUTHS HAYKU U IOHUMAHUS XU-
MUYECKOM KapTUHBI MUDA.

Komb6unuposanHnoe 3anstue Ne 4. [lepuoanueckuii 3axkon u Ilepuonu-
yeckas cucreMa Xumuueckux uieMeHToB J.M.Menzeneena.

CamocTosTenbHast paboTa CTyAEHTOB.
XapaKkTepUCTUKA 3JIEMEHTOB I10 MOJIOKEHUIO UX B IIEPUOJUUECKON CH-
cTeme.

Tema 2.2. Ctpoe-
HUE BEIIeCTBA

Coneprxanue yueOHOI HH(pOpMAIIH.

[TonsTHE 0 XUMHUUECKOH CBSI3HU. THIIBI XUMUYECKUX CBSI3€M: KOBAJIEHT-
cas, MOHHasl, METaJUINYeCcKasi U BOJOPOIHAS.

KoBanenTHast xumuueckasi cBs3b. JIBa MexaHM3Ma 00pa30BaHUs ITOM
:BSI3U: OOMEHHBIN U JOHOPHO-aKIEeNTOPHBIA. OCHOBHBIE TapaMeTPhI 3TOTO
TUTA ;BA3U: JUTMHA, TPOYHOCTb, YTOJI CBSI3U WJIM BaJICHTHBIN yroi. OCHOB-
HbIE CBOMCTBAa KOBAJECHTHOW CBSA3U: HACBILIEHHOCTH, MOJISPU3YEMOCTh U
MIPOYHOCTh. DJIEKTPOOTPHUIATEIIBHOCTh M KJIACCHU(PUKAIMS KOBAJICHTHBIX
CBSI3€H 110 3TOMY IPU3HAKY: MOJSPHAs U HEMOJIAPHAS] KOBAJICHTHBIE CBS3H.
[TonsipHOCTH CBS3M W TOJSAPHOCTH MOJEKYNIBl. Croco0 MepeKphIBaHMS
ANEKTPOHHBIX OpOuTaNield M KiacCUpUKAIKS KOBAICHTHBIX CBSI3€H IO
ATOMY MPU3HAKY: O~ U T-CBSI3U. KpaTHOCTh KOBAJICHTHBIX CBSI3€U U KJIACCH-




¢duKanys uX 1Mo STOMY IPU3HAKY: OJIMHAPHbIE, ABOWHBIE, TPOMHbBIE, TTOTY-
TOpHbIE. THUIBI KPUCTALIUYECKUX PEIIETOK Yy BEHIECTB C 3THUM THUIIOM
CBA3U: ATOMHBIE W MOJEKYJsIpHble. DPU3HUECKUE CBOMCTBA BEUIECTB C
STUMHU KPUCTAJUTMYECKUMU PEIIeTKaMHU.

Nonnas xumuyeckas CBsi3b, KaKk KpalHHUM cllydail KOBAJICHTHOM MOJISIp-
HO cBs13u Mexanu3m 00pa30BaHusl HOHHOM CBsi3U. VIOHHBIE KpHUCTAIIIMYe-
CKHE PELIETKU U CBOMCTBA BEILECTB C TAKUMHU KPUCTAJIAMH.

Meraminueckas XMMUYECKasl CBS3b, KaK OCOOBIM THII XHMHUYECKOM
CBA3M, CYIECTBYIOIIMM B METAJJIaX U CIlaBax. Ee OTIMYMs U CXOJCTBO ¢
KOBQJICHTHOW W MOHHOM CcBA3sSMU. CBONCTBA METAJIMYECKOMN CBs3U. Me-
TAJUIMYECKUE KPUCTAJUIMUECKUE PELIETKH M CBOMCTBA BELIECTB C TAKUMU
KpHUCTaJlJIaMHU.

Bopopoanas xumudeckas cBsizb. MexaHu3m o0pa3oBaHUs TAKOU CBSI3U.
Ee xnaccudukanys: Me>KMOJIEKyIsIpHas 1 BHYTPHUMOJIEKYIISIpHAst BOJIOPO/I-
HbIE CBSI3U. MOJEKYJIsSIpHbIE KPUCTAINIMYECKUE PEUIETKU JJI1 3TOro THIa
cBA3u. Ousnyeckne CBOMCTBA BEIECTB ¢ BOJOPOAHOM CB3bI0. buosoru-
4yeckasi poJib BOJOPOJHBIX CBSA3€H B OpraHU3alMK CTPYKTYpP OMOTMOINME-
pOB.

Enunas npupoia XuMHUYECKUX CBSI3€W: HAIMUME PA3JIMYHBIX TUIIOB CBA-
3eil B 0IHOM BEIIECTBE, IEPEX0] OJJTHOTO TUIIA CBSI3U B JPYTOil U T.II.

KomOunuposannoe 3anstre Ne 5. Turbsl xumudeckoii csizu. CtpoeHue
BEIIECTBA

CamocrosTenbHas paboTa CTyIEHTOB.

[ToaroroBka cood1eHU 10 OJHON U3 MPEAIOKEHHBIX TeM: «Bonopoa-
Has CBsI3b, €€ poJIb B MpHUpPOAE», «brosnornueckas poib BOJOPOIHBIX
CBSI3€H B OpraHU3AIMK CTPYKTYp OmomnoaumMepoBy, «Equnas npupona xu-
MUYECKHUX CBSI3€H: HAIMYUE PA3IMYHBIX TUIIOB CBSA3E€H B OZJHOM BELIECTBE,
IIEPEX0/] OJTHOTO TUIIA CBSA3U B APYTOW».

[IpakTuueckoe 3anarue Ne 2. MI3yueHue 3aKOHOMEPHOCTEN U3MEHEHUS
CBOMCTB 2JIEMEHTOB M MX COEAMHEHUH 1O NEPUOAAM U TPYIIIAM

CaMocTosTenpHas pa60Ta CTYACHTOB.

HpI/IqI/IHBI M3MCHEHHS METAUIMYECKUX M HEMETAINIMYSCKHX CBOMCTB
QJICMCHTOB B I'pyIiliax U nNepuojax, B TOM YUCJIIC OOJIBIINX U CBCpX6OHB-
IInX.

Copneprxanue yueOHOH nH(OpMAaIIH.
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Tema 2.3. Xumu-
YECKUE PEaKINU

BeposaTHOCTh MpOTEeKaHUsI XUMHUYECKUX peakiuil. BHyTpeHHssT sHEp-
rus, SHTANbIus. TemnoBoi 3¢ ekt Xxumuaeckux peakuuii. Tepmoxummye-
ckue ypaBHeHHUs. CTaHAapTHasl SHTANbNUA peakiuil u oOpa3oBaHUS Be-
miectB. 3akoH ['.1. 'ecca u ero cneactus. DHTpoONHsL.

CxopocTh xuMuueckux peakiui. [lonstue o ckopoctu peakiuii. Cko-
POCTb FOMO- U TE€TEPOTreHHON PEAKIMHU. DHEPIUsl aKTUBALUH.

@akTOophl, BIUAIOIINE HA CKOPOCTh XMMUYECKOM peakuuu. [Tpupona
pearupyromux BemecTB. Temmneparypa (3akon Bant-I'odda). Konnenrpa-
uus. Katanuzaropsl U KaTajv3: rOMO- U T€T€POTr€HHbIN, UX MEXAHU3MBI.
@DepMEeHTBI, UX CPAaBHEHUE C HEOPraHUYECKUMU KaTaJln3aToOpaMy. 3aBUCH-
MOCTb CKOPOCTH PEaKIMi OT HOBEPXHOCTH CONPUKOCHOBEHUS pPearupyro-
IIUX BELIECTB.

OOpaTuMOCTh XUMUYECKUX peakiuii. Xumuueckoe paBHoBecue. [ToHs-
THE 0 XUMUYECKOM paBHOBeCUU. PaBHOBeCHBIE KOHLIEHTpaluuu. JluHaMuy-
HOCTb XMMHUYECKOT'0 paBHOBeCHS. PaKTOPBI, BIUSIOLIUE HA CMEILICHHUE PAB-
HOBECHS: KOHILIGHTpaIus, 1aBjenue, remneparypa (mpuniun Jlelllarense).

Kom6unupoBannoe 3anarue Ne 6. Kinaccuduxarysi XauMu4eckux peax-
1uii. CKOPOCTh peakiiy, €€ 3aBUCUMOCTb OT Pa3iIU4YHbIX (aKTOpOB. XU-
MHYECKOE pPaBHOBECHE.

CamocTosTenbHast paboTa CTyAEHTOB.

PacueT cpenHell CKOPOCTH PeaklMy M0 KOHIIEHTPALUU pearupyromnmx
BEIIECTB.

Bbruucnenus ¢ MCNoiIb30BaHUEM HOHATHUS «TeMIepaTypHbIi K03 du-
IIMEHT CKOPOCTH PEAKIIUI.

Kom6unupoBanHoe 3anstue Ne 7. TernoBoit 3¢ ekt XuMu4eckux pe-
aKIUH.

CamocrosTenbHas paboTa CTyIEHTOB.

PacueTsl 1o TEPMOXMMHUECKUM YPaBHEHUSM.

Brruucnenue temnoBoro ¢ dexra peakiuy no TerioraM o0pa3oBaHus
pearupyomux BemecTB U IPOAYKTOB peaKIIHH.

HaxokneHne KOHCTaHThl pAaBHOBECHS PEAKIIMH 110 PABHOBECHBIM KOH-
LEHTPALIUSIM U OTIpeIeNIEHUE UCXOIHBIX KOHIICHTPAIMil BEIIEeCTB.

HpaKTI/ILIeCKOC 3aHsaTue Ne 3. BrrunciieHUS M3MCHCHUS CKOpPOCTH pe-
axunﬁ IIpU USMEHCHUH KOHLUCHTpPALIMH PCArupyromux BEIICCTB U TEMIICpa-

TYpBIL.
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CamocTosTenbHas paboTa CTyAEHTOB.

CxopocTtb xummnueckux peakuuid. [lonstue o ckopoctu peaxkuuii. Cko-
POCTh TOMO- U T€TEPOTreHHON peaKki. DHeprHsl aKTHUBALIH.

@akTopbl, BIUSIOIIAE Ha CKOPOCTh XUMHUYECKOW peakuuu. [Ipupona
pearupyromux BemiecTB. Temmeparypa (3akon Bant-I'odda). Konmnenrpa-
nus. Katanusatopsl 1 KaTajlu3: TOMO- U T€TEPOT€HHBIN, UX MEXaHU3MBI.

Tema 2.4. Oxucnu-
TEJIbHO-BOCCTAHO-
BHUTEIIbHBIC PEaK-
LUU. DINEKTPOXHU-
MHYE-CKHUE IPO-
1IECChI

Coneprkanne yueOHOM nHPOpMaIIUU.

OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. CTerneHb OKUCICHUS.
BoccranoBurenu u okucnurenu. OKucIIeHHE U BOCCTaHOBIcHUE. Baxkuei-
IIHEC OKHMCIUTEIIH U BOCCTAHOBUTEIHM. BOCCTaHOBUTEILHBIC CBOMCTBA MeE-
TAJJIOB -MIPOCTHIX BelecTB. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHbBIEC CBOM-
CTBA HEMETAJUIOB - ITPOCTHIX BEIIECTB. BOCCTAHOBUTENBHBIE CBOMCTBA BE-
IIECTB, 0OpPa30BaHHBIX JIEMEHTAMU B HU3IIEH (OTPHUIATEIIBHON) CTCTICHU
okuciienus. OKUCIHUTETHHBIC CBOWCTBA BEMIECTB, 00Pa30BaHHBIX JJICMCH-
TaMH B BBICHICH (ITOJIOKUTEIBHOM) CTENICHU OKHCIICHUs. OKUCIUTEIbHbBIE
Y BOCCTAHOBUTEJIbHBIC CBOMCTBA BEIIECTB, OOPA30BAHHBIX 3JIEMEHTAMH B
MIPOMEXKYTOUHBIX CTEIIEHSIX OKUCIICHHUS.

Knaccudukanus oKUCIUTETFHO-BOCCTAHOBUTENFHBIX peakuuii. Peak-
AU MEXATOMHOTO U MEXMOJIEKYJIIPHOTO OKHCJIEHHUS-BOCCTAHOBIICHMUS.
Peakiiun BHYTPUMOIIEKYJISIPHOTO OKHCIIEHUS-BOCCTAHOBIEHUsA. Peakiuun
CaMOOKHUCJICHHSI-CAMOBOCCTAHOBICHUS (AUCTIPOTIOPIIMOHUPOBAHUS).

Metoapl COCTaBICHHUS YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIb-
HBIX peakiuii. MeTos anekTpoHHoro Oananca. BnusHue cpenbl Ha mpoTe-
KaHUE OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.

XHUMHUYECKUE UCTOYHUKHU TOKA. DJIEKTPOJHbIE MOTEHIMANBI. Psl cTaH-
JAPTHBIX SJIEKTPOJIHBIX MTOTEHIIMATIOB (DJIEKTPOXUMUYECKUM PSiJ] HATIPsIKe-
HUH MeTaloB). ['adpBaHUYECKHE SJIEMEHTHI M MPUHIUIBI UX paboThl. Co-
CTaBJICHUE TaJbBAHMYECKUX 3JIeMEeHTOB. OOpa3oBaHHE TajbBaHHMYECKUX
nap npv XMMHUYECKHX Tpolieccax. ['anbBaHNUEeCKUE 3JIEMEHTHI, IPUMEHsIe-
MBbI€ B JKU3HU: CBUHIIOBAs aKKyMYJIATOpHasi Oarapes, HUKEIIb-KaIMHUEBhIE
Oarapeu, TOTUIMBHBIE SJIEMEHTHI.

DIIEKTPON3 PACIUIaBOB M BOJHBIX PACTBOPOB AJIEKTPOJIUTOB. [Ipo-
LIECChI, MPOUCXOIAIIME HA KaTOAE U aHOJE. Y PaBHEHUS AJIEKTPOXUMUYE-
CKHX TPOIIECCOB. DJIEKTPOJIU3 BOAHBIX PACTBOPOB C HMHEPTHBIMHU JIEKTPO-
JaMU. DJEKTPOJIM3 BOJAHBIX PACTBOPOB C PACTBOPUMBIMU 3JIEKTPOJAMM.
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[TpakTryeckoe MpPUMEHEHHUE IEKTPOITH3a.

KomOunupoBannoe 3anstue Ne 8. OKHCIUTEIbHO-BOCCTAHOBUTEIb-
HbIE PEaKIUu.

JlabopaTopHo-nipakTuueckoe 3anarue Ne 4. MzyueHne OKUCIUTEIbHBIX
CBOIMCTB IepMaHraHaTa Kajus B pa3jIM4HbIX Cpelax.

CamocrostenbHas paboTa CTyJEHTOB.

PaccranoBka k03¢ (UIIMEHTOB METOIOM 3JIEKTPOHHOIO OajaHca.

CocraBieHHE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI METOA0M
JIEKTPOHHOI0 OajaHca.

KomOunupoBannoe 3anstue Ne 9. DIEeKTpPOXMUMHUYECKHE IPOLIECCHI.
DIIEKTPOIIU3.

CamocrositenbHas paboTa CTyJeHTOB.
CocrtaBieHue ypaBHEHUH 3J1€KTpoJIn3a

Tema 2.5. Kimaccu-
(buKaIys BemecTs.
IIpocTsie Bee-
CTBa.

Copepxanue yueOHOM uHpopmanuu.

Mertamibl. [Tonoxenune meramioB B Ilepuoauueckoil cuctemMe u 0co-
OEHHOCTHU CTPOEHUs UX aTOMOB. [IpocThie BeliecTBa - METaJuIbl: CTPOCHHE
KPUCTAJUIOB M METaJTMYecKass XuMudeckas cBsizb. OOmme (usmueckue
CBOWCTBA METAJUIOB U X BOCCTAHOBUTEJbHBIE CBOIICTBA: B3auMo/JieiicTBHE
C HeMeTaulaMu (KUCJIOPOJOM, TaJloreHaMH, CEpoi, a30TOM, BOJIOPOAOM),
BOJIOM, KHCJIOTaMM, PacTBOpaMM CoJiel, OpraHMYeCKMMH BEIIEeCTBAMH
(ciupTamu, rajoreHajKaHa-Mu, (P€HOJIOM, KUCIOTaMH ), co 1ienodaMu. Ok-
CHJIbI ¥ THJIPOKCUBI METAJUIOB. 3aBUCUMOCTh CBOMCTB 3THX COEIMHEHUN
OT CTENEeHEW OKHUCIIEHHS METaJUIOB. 3HaY€HHE METAJJIOB B IMPUPOAE U
KHU3HH OPTraHU3MOB.

Kopposuss meramios. llonsatue xoppos3un. XuMuyeckas KOpPpO3Us.
OnexkTpoxumuueckas Koppo3us. CrocoObl 3alIUThl METAIJIOB OT KOPPO-
3HH.

O61mue crnocoObl MoJyuyeHus MeTaioB. Mertasuibl B mpupone. Merai-
JYprusi U €e BHUJBL: MHPO-, THAPO- U 3JIEKTPOMETAILTYPrusi. DIEKTPOIU3
pacmiaBoB U pacTBOPOB COEAMHEHHM METAJJIOB M €ro NMpakTUYecKoe 3Ha-
YEHHUE.

Hewmeramnsl. [TonoxeHnne HeMeTalIOB B NIEPUOAUYECKON CUCTEME, OCO-
OEHHOCTHU CTPOEHHS UX aTOMOB. DIIEKTPOOTPHULIATEILHOCTb.

bnaropoanslie ra3bl. DIeKTPOHHOE CTPOEHHE aTOMOB OJIarOPOIHBIX ra-
30B M OCOOCHHOCTH X XUMHUYECKUX U (PU3UUYECKUX CBOMCTB.
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Hewmetamibl - mpocThie BenIeCTBA. ATOMHOE M MOJIEKYJISIPHOE X CTPO-
eHue. Amtorpornus. XUMHUYECKUE CBONCTBA HeMETaI0B. OKUCIUTEIbHBIC
CBOMCTBA: B3aUMOJICHCTBUE C METAJIAMH, BOJIOPOJOM, MEHEE 3JIEKTPOOT-
pULIATEIbHBIMU HEMETAJJIaMU, HEKOTOPBIMHU CIIOKHBIMH BEIICCTBAMHU.
BoccranoButenbHBIE CBOMCTBA HEMETALIIOB B PEAKIUAX ¢ (PTOPOM, KHCIIO-
POJIOM, CJIOKHBIMHU BEUIECTBAMU-OKHUCIUTENSAMU (230THOM M CEpPHOU KHC-
JoTamu U 1p.). Bogopoxa. JIBoricTBeHHOE moJiokeHHe Bogopoaa B [lepuo-
nudeckoit cucreme. M3zoronsl Bogopoaa. Tsokenas Boga. OKuUCIUTENIbHbBIC
Y BOCCTAHOBUTEJIBHBIE CBOMCTBA BOJOPOA, €r0 MOJIYYEHUE U IPUMEHEHHE.
Posib Bomoposa B :KMBOW U HEXKUBOW MTPUPOJE.

Kom6unupoBannoe 3austue Ne 10. Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKHX BEIIECTB. XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
METaJIJIOB M HeMeTaiioB. Bonopo.

CamocrositenbHas paboTa CTyIEHTOB.

OO6ume crnocoObl NOTYYEHUsT METANIOB (KOHCIEKT JOMOJHUTEIbHON
JIUTEPATYphl).

3Ha4yeHrue METaIOB B MPUPOJIE U KU3HU OPraHU3MOB (KOHCHEKT J10-
MIOJIHUTENIBHOM JINTEPATYPBHI).

WHepTHbIE ra3bl (KOHCIEKT JAOMOIHUTEIbHON JIUTEPATYPhI).

Hewmerannel — npocTsie BeliecTBa, CTPOCHUE, AJIOTPONHUS (KOHCIEKT
JOTIOJIHATENBHOM IuTepaTypsl). CBOMCTBA BOJOPOIA.

Tema 2.6. OcHoB-
HBIE KJIaCChl HEOP-
TaHMYECKUX CO-
€TMHCHUM.

Conepxanue yueOHOM nHpopManuu.

Bona. Ponb BozibI Kak cpenooOpa3yromiero BemiecTBa KJIeTKH. JKOJI0-
TUYECKHE aCMEeKThl BOJOIOJIB30BaHUs. .BogopoaHbie coeMHEHUsT HEMe-
TayioB. [lonyyeHue amMmmuaka M XJIOpOBOJOPOAA CUHTE30M M KOCBEHHO.
®usnueckue cpoiictBa. OTHOIIEHHE K BOJE. KMCIOTHO-OCHOBHEIC CBOIi-
CTBa.

Oxkcuapl. Heconeobpa3ytomnue u coseodpaszyroriue okcuasl. Kucmor-
HBbIE OKCHUIBI, X cBOMCTBAa. OCHOBHBIE OKCHIIBI, UX CBOMCTBA. AMdoTep-
HBIE OKCHIBI, MX CBOICTBA. 3aBUCHMOCTE CBOMCTB OKCHIIOB METAJLIOB OT
CTETICHH OKHCIICHUS.

Kucnoter Heopraamdeckue. KucimoTsl B CBETE TEOPUHU IIEKTPOIUTHYE-
ckoil mucconmanuu. Knaccudukaius HeopraHM4ecKux KucioT. OOmue
CBOMCTBA KUCJIOT: B3AMMO/ICHCTBHE HEOPTAHNIECKUX KUCIIOT C METaJUIAMH,
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OCHOBHBIMH U aM(POTEPHBIMH OKCUIAMH U TUAPOKCUAAMHU, C COJSIMHU, 00-
pa3oBaHue CIOKHBIX 23PUPOB. OCOOEHHOCTH CBONCTB KOHIIEHTPUPOBAHHOMN
CEpHOM M a30THOM KHUCIIOT.

OcHoBanus Heopranuyeckue. OCHOBaHUSI B CBETE TEOPUU IJIEKTPOIIHU-
THyeckoi aucconmanuu. Krnaccudukaiuss HEOpraHMYeCKUX OCHOBaHUM.
XUMHYECKHE CBOMCTBA LIEJI0OUEN U HEPACTBOPUMBIX OCHOBaHUI. CBOMCTBA
ammuaka. KommnekcooOpazoBanue. [loHsTHE 0 KOMILJIEKCHBIX COEIHHE-
Husx. KoopauHannoHHoe Yyicio KoMIUIeKcooOpaszoBarens. BHyTpeHHss u
BHewIH:s cepa koMiiekcoB. HoMeHkIaTypa KOMILIEKCHBIX COeIMHEHUH.
N 3HaueHue.

Kom6unuposannoe 3anstue Ne 11. Oxcupsl. Jletyuue Bogopoabie co-
€IUHEHUS] HEMETALJIOB.

CamocrosTenbHas paboTa CTyIEHTOB.

JBoricTBeHHOE ToJI0keHHe Bojiopoa B [IC (KOHCHEKT JOMOTHUTEIb-
HOM JIUTEPaTyphl).

Hanncanne XuMU4eCKUX ypaBHEHUH, XapaKTepU3YIOIIHUX CBOMCTBA BO-
JOPOJIHBIX COEAUHEHUI HEMETAJIIOB, OKCUJIOB.

Kom6unupoBannoe 3anarue Ne 12. ['mapokcuibl: KMCIOTHI, OCHOBa-
HUsl. AM(pOTEpHBIE THAPOKCUIBI

CamocTosTenbHast paboTa CTYAEHTOB.

Hanucanue ypaBHEHUH XMMHUYECKMX pEaKLUH, XapaKTepU3YIOLINX
CBOMCTBA HEOPraHUYECKUX KHUCIIOT, OCHOBaHUN, aM(OTEPHBIX T'MIPOKCH-
JIOB.

Pemenue 3aa4 Ha BRIYMCIIEHHE MAcChl, 00bEMa, KOJIMYECTBA BELECTBA
IIPOJYKTA peaKkluu, €CJIM OJTHO U3 BEUIECTB JIAHO B BUJE pacTBOpa C OIpe-
JIEJIEHHOW MacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.

Kom6unuposanHoe 3anstre Ne 13 Conu. Kommuiekcusie conu. ['enetu-
4yecKasi CBSI3b MEX1Y KIacCaMu.

CamocrosrenbHas paboTa CTyIEHTOB.

Hamncanne ypaBHEHMI XUMHYECKMX PpEaKLUH, XapaKTEepU3YHOLIUX
CBOIMCTBa HEOpraHMYecKHUX cojieil. CocTaBIeHHE LIENTOYEK NTPEBPALLIEHUI.

Pemenne pacueTHbIX 3a7a4.

JlabopaTopHo-tipakTHueckoe 3ausTrue Ne 5 Mzydenue peakiuii oopazo-
BAHMS KOMIUJIEKCHBIX COEMHEHUM.

CamocTosTenbHasi paboTa CTYI€HTOB.
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CocTaBiieHHEe Ha3BaHUM KOMIUIEKCHBIX coenuHeHni. CocTaBieHue
(hopMyIT KOMIUIEKCHBIX COSAMHEHU IO Ha3BaHUSIM.
Penienue nenoyek npeBpamieHun.

Tema 2.7. Pac-
TBOPBI

Coneprkanne ydeOHOM HHPOpMAIIUHU.

[TonsiTHe 0 mucnepcHbIX cucteMax. Kinaccudukams TucnepCHbIX CH-
CTEM B 3aBUCMMOCTH OT arperaTHoro COCTOSIHUS JUCIIEPCUOHHON Cpelbl U
JHCTIEPCHOM (ha3bl, a TAKXKe MO pa3Mepy ux vactuil. [ pyboaucnepcHsle cu-
CTEMBI: AMYJIbCUM U CYCIIEH3UHU. TOHKOAMCIEPCHBIE CUCTEMBI: KOJUIOU-
HbIE (30J1M U TeJIN) U UCTUHHBIE (MOJIEKYJISIPHBIC, MOJIEKYJISPHO-UOHHbIC
u noHusie). Dpdext Tunnans. Koarynsauus B kommonHeIx pactBopax. Cu-
HEpE3UC B resix.

3HaueHHE AUCHEPCHBIX CUCTEM B )KMBOU U HEKUBOU MPUPOJIE U MPAK-
TUYECKOU KU3HU YEJIOBEKA. DMYIIbCHH U CYCIICH3UH B CTPOUTEIILCTBE, TTH-
LIEBOM M MEIUUMHCKOW MPOMBIIIIEHHOCTH, KOCMeTUKe. buonorunueckue,
MEJUIIMHCKUE U TEXHOJOTUYECKHUE 30JIM. 3HAUCHHE T'elield B OpraHu3aliu
KUBOM Marepuu. buosornueckue, NUIIEBbIE, MEJULIUHCKUE, KOCMETHUYE-
ckue renu. CuHepesuc Kak (akTop, ONPeNeNIIONi CPOK TOJHOCTH TPO-
YK Ha OCHOBE Teneil. CBepThIBAaHUE KPOBU KaK OMOJIOTMYECKU CHHE-
pe3uc, ero 3HaueHuUe.

[TonsiTue o pactBopax. u3znko-xMMUYECKas MpUpoa paCTBOPEHUS U pac-
TBOPOB. B3anMoselicTBre pacTBOpUTEINS U paCTBOPEHHOTO BellecTna. Pac-
TBOPUMOCTH BemiecTB. CriocoObl BhIpaKEHUsI KOHIIEHTPAIIMH PAcTBOPOB:
MaccoBast J10Ji1 paCTBOPEHHOI0 BelecTBa (IIPOLEHTHAs ), MOJIIpHasl.
Teopus 3MeKTPOIUTUYECKON nucconranud. MexaHu3M AUCCOLMALNM Be-
IIECTB C Pa3IMYHBIMHU TUIIAMH XUMUYECKHUX CBsi3eil. Bkiaa pycckux yde-
HBIX B Pa3BUTHE MPEJICTaBICHUN 00 AIEKTPOIUTUYECKON TUCCOIUAIUH.
OCHOBHBIE TIOJIOKEHUS TEOPUU DIICKTPOIUTHUECKON auccoruaruu. Cre-
MEHb DJICKTPOIUTUYSCKON AUCCONHMAMU U (AKTOPhl €€ 3aBUCHMOCTH.
CuIibHBIC ¥ CPETHUE DJICKTPOJIUTHI.

JHuccoumanus Boasl. Bogopoanslii nokasareins. Cpesia BOJHBIX pacTBOPOB
ANEeKTpoUTOB. Peakiiun oOMeHa B BOAHBIX pacTBOpPaxX 3JIEKTPOIUTOB.
I'uaponns xak oOMeHHBbIN nponecc. HeoOpaTumMeblil ruaposin3 opranuye-
CKHMX ¥ HEOPTAaHUYECKUX COSUHEHUN U €r0 3HaUYeHNEe B IPAKTUUECKOH JIe-
SITEJIBHOCTU YEJIOBEKaA.
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O6parumbiii Tuaponm3 cojeil. CtymeHdarbiii rugponus. [lpakTuueckoe
IIPUMEHEHHE THIPOJIU3a.

I'unponu3s oprannveckux BemecTB (OeNKOB, JKUPOB, YTIIEBOA0B, OJIU-HYK-
neotuioB, AT®) u ero Omosoruueckoe u npakTuyeckoe 3Hadenue. OMbl-
neHue xxupoB. Peakuus srepuduxarym.

KombunupoBannoe 3ausitue Ne 14. Jlucniepcusie cuctembl. Boga. Hc-
THHHBIE PacTBOPHL. PacTBOPUMOCTS.

CamocrosTenbHas paboTa CTyIEHTOB.

[ToaAroToBUTH COOOLIECHUS 110 OJJHON U3 MPEIIOKEHHBIX TeM: «ICTEeTH-
qeckasi, OMOJIOTUYEeCKasi U KyJIbTYPHAs POJIb KOJJIOUTHBIX CHCTEM B JKU3HH
YenoBeKay, « IMYIIbCUU U CYCIIEH3UH B CTPOUTENBLCTBE, MUILEBOI 1 MeTu-
LIUHCKOW MPOMBINIJIEHHOCTH, KOCMETHKE», «buoiornueckue, mMeauinH-
CKH€ U TEXHOJIOTHMUYECKUE 30J11», «3HAUeHUE Telleil B OpraHu3aluu KUBOU
Marepumny», «buonornueckue, MuileBble, MEAUIIMHCKUE, KOCMETUYECKHE
renuy, «CuHepe3uc Kak pakTop, ONpeAeNsonuil CPOK FOJHOCTH MPOIYK-
1M1 Ha OCHOBE refiei», «CBepThIBaHUE KPOBU KaK OMOJOTUYECKUN CHHE-
pe3uc, ero 3HaYCHUe».

KomoOunmposannoe 3austie Ne 15. CriocoObI BRIpaKEHUST KOHIICHTPA-
1MW PACTBOPOB.

CamocTosTenbHast paboTa CTYAEHTOB.

Pemenue 3a1a4 Ha HaX0XKJICHHE TPOLIEHTHOW U MOJIIPHOM KOHIIEHTpa-
IIUU pacTBOPA.

Pemenue 3a1a4y Ha BEIYUCIEHHE MACChl UM 00bEMA MTPOAYKTA PEAKIIUU
[0 M3BECTHOH Macce WiIM 00BEMY MCXOJHOTO BELIECTBA, COAEPIKAILETO
OIpeJIeNIEHHYI0 MAaCCOBYIO JIOJIIO TMPUMECeH; pacueT MacCOBOM J10JIU XU-
MHUYECKOTO COCTUHEHHS B CMECH.

KomOunupoBannoe 3anstue Ne 16. Bogopoauslii nmokaszarenb. Diek-
TPOJUTHYECKAs] TUCCOLMAIUS DJIEKTPOJIUTOB B BOJHBIX PacTBOPaXx.

Komb6unupoBansoe 3austue Ne 17. Peakiiuu HOHHOTo oOMeHa.

CamocrosrenbHas paboTa CTyIEHTOB.

CocraBiieHHE MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHEHUM.

Pemenue 3agau Ha onpeneneHue BOJOPOJHOIO NOKa3aTeNsd pacTBopa
3aIaHHOW MOJISIPHOM KOHLIEHTpAIUU.

JlaboparopHo-nipakTuueckoe 3aHsATHE No6 WM3ydeHHe XUMUYECKHX
CBOWCTB OCHOBAHUMU.
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CamocTosTenbHas paboTa CTyAEHTOB.

CocraBiieHUe ypaBHEHHH peaklMil MOATBEPKIAIOIIUX XUMHUUYECKHE
CBOMCTBAa OCHOBaHUM.

PemieHne pacyeTHbIX 3a1a4.

KomOunuposannoe 3anarue Ne 18. 'maposnus cosneil.

CamocrosTenbHas paboTa CTyIEHTOB.
CocraBieHue ypaBHEHHI TUAPOIIM3a COJICH, ONpeneseHre cpebl pac-
TBOPOB.

JlaGopaTopHo-nipakTHueckoe 3aHstue No7 OmpeneneHue KadyecTBEH-
HOI'0 COCTaBa coyieil. [ maponmns3 cosen.

CamocTosTenbHas paboTa CTyACHTOB.
CocraBrieHUe ypaBHEHHH peaklHMil MOATBEPKIAIOIMNUX XUMHUECKHE
CBOMCTBA COJIEH, peaKkLIMKi TUAPOIIN3a COJICH.

Tema 2.8. Xumus
3JIEMEHTOB.

Conepxanue yueOHOM nHpoOpMaLuu.

OnemenTtsl IA-Tpynnsl. llenounsie metansl. O01as XapakTepucTUKa
LIEJIOYHBIX METAJVIOB HAa OCHOBAaHMM IOJIOKeHUsA B Ilepuonnueckoi cu-
creme anemenToB J.M. MenneneeBa u ctpoenust aromoB. [lonyuenue, Gu-
3U4ECKUE M XMMHUYECKHE CBOMCTBA IIEJIOYHBIX MeTauioB. KaTnoHsl mie-
JIOYHBIX METAJUIOB KaK BaKHEWIIas XUMHUecKass popMa uX CyLIeCTBOBa-
HUs, PETYJIATUBHAS POJIb KATUOHOB KA U HaTPUs B )KUBOU KiteTke. [Ipu-
POJIHBIE COCIMHEHNS HATPUS U KaJIHsl, UX 3HAYCHUE.

OnemenTs! [IA-rpynmnsl. OOmas XxapakTepuCTHKA 1EI0YHO3EMETbHBIX
METaJUIOB U MAarHus Ha OCHOBaHUU M0JI0KEeHM B [leproanueckon cucreme
anemeHnToB /.M. MenneneeBa u ctpoeHust aroMoB. Kanbiuii, ero nmoinyye-
HUe, (U3NYECKHe W XUMHUYECKHe CBOWCTBA. BaxHelmme coenuHeHHS
KaJblusl, X 3HaYeHHe U npuMeHeHue. Kanbiuii B mpupoje, ero Ouonoru-
4yecKas poJib.

AmoMuHuu. XapakTepuCcTHKa aJlOMUHUS HA OCHOBAHUH TOJIOKEHHUS B
ITepunonnueckoii cucreme sneMeHToB J[.M1.MeHieneesa it cTpoeHus aTroma.
[Tonyuyenue, pusnyeckne M XUMHUYECKHUE CBOWCTBA aTtOMHUHHS. BakHei-
1I1e COCAMHEHUS AIFOMUHUSA, UX CBOWCTBA, 3HaYeHue U npuMeHenue. [pu-
POJIHBIE COETMHEHUS ATFOMUHUSA.

Onementsl [VA-rpynmel. OOmiasi xapakTepUCTHKA 3JIEMEHTOB 3TOU
IPYIIIBI HA OCHOBAHWH UX NOJIOKEHUS B [lepnonueckon cucreme aneMeH-
ToB JI.11. MeHieneeBa u CTpOECHUs aTOMOB. YTIEPOJ U KPEMHUN. YTIIEpOX
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u ero ajuotponus. CBOKWCTBA aJUIOTPOITHBIX MOAU(MUKAIIUN yIiIepoaa, ux
3HaueHue U npuMeHeHune. OKCUIbI U TUAPOKCUABI YTIIEPOaa U KPEMHUS, UX
XUMHYECKHEe cBOMCTBA. COJM YroJabHOW U KPEMHHUEBBIX KUCIIOT, UX 3HaYe-
Hue u npuMmeneHue. [IpupogooOpasyromas poib yriaeponaa A )KUBOH H
KpeMHUS - [UIsl HeKUBOH Npuposl. CunrKaTHas IPOMBIIUIEHHOCTbD.

Heoprannueckue nonumepsl. [lonumepsl - IpOCTHIE BEIIECTBA C ATOM-
HOM KPHUCTAJUIMYECKOM PEHICTKOW: aJZIOTPOIIHBIE BUIOU3MEHEHUS YTJe-
pona (anma3s, rpadur, kapOuH, QyiepeH - B3aMMOCBSI3b THOPUIU3ALNU
opOuTasell y aTOMOB yrjepoJia ¢ MPOCTPAHCTBEHHBIM CTPOCHHUEM aJlIOo-
TPOIHBIX MOJU(DUKAIINIA); CEJIEH U TeJUTYp LEeTO4YeyHOro cTpoeHus. [lomu-
MEpbl - CJIOKHBIE BEUIECTBA C aTOMHOM KPHUCTAUIMYECKOM PEHIETKOM:
KBapll, KpeMHE3eM (IMOKCUHBIE COEIMHEHUSI KPEMHUS), KOPYH] (OKCH]L
QJIFOMUHUS ) ¥ QJIFOMOCHUIIMKATHI (II0JIEBbIE IIIATHI, CIII0/1a, KA0JIMH). MuHe-
pasibl 1 ropHble nopoiel. Cepa miactuueckas. MuHepanbHOE BOJIOKHO - ac-
Oect. 3HaUeHHE HEOPraHMYECKUX MPUPOJHBIX MOJIMMEPOB B (hOPMHUPOBa-
HUUW OJTHOW M3 T€OJIOTUIECKUX 000JI0UEK 3eMITH - JTUTOCHEPHI.

Knaccugukaius nojmmMepos 1o pa3iuyHbIM IpU3HAKAM.

Onementsl VA-rpynmel. OOmias XapakTepUCTHKA JIIEMEHTOB STOU
IpyIIIbl HA OCHOBaHUM UX NOJ0XeHMs B [lepnonndeckoii cucreMe 3j1eMeH-
toB J[.1. MenneneeBa u crpoeHus atoMoB. CTpOCHHE MOJIEKYJIBI a30Ta U
AJUIOTPOMHBIX Mojaudukanuii gocpopa, ux ¢u3nUeckue U XUMUYECKHE
cBoiicTBa. Bomoponaneie coenuHeHus 3neMeHToB VA-rpynmbl. OKCHbl
azota 1 ¢ocdopa, cOOTBETCTBYIOIINE UM KUCIOTHI. COJIM 3TUX KHUCIOT.
CBolicTBa KHCIOPOAHBIX COEAMHEHMH a30Ta U ¢ocdopa, UX 3HAUECHUE U
npuMeHeHue. A3otT u ¢ochop B npupoje, UX OHosoruveckas posb.Je-
MeHThl VA-rpynmnsl. O01as XapakTepruCcTUKa 3JIEMEHTOB 3TOW TPYIIIbI HAa
OCHOBaHMM HX moJokeHus B [lepmoanueckoit cucreme sieMmeHtoB JI.1.
MenpeneeBa u cTpoeHMst aTOMOB. CTpOEHHE MOJIEKYIIBI a30Ta U aJNIOTPOTI-
HbIX Moaudukanuilt pocdopa, ux (uznyecKue U XMMHUYECKHE CBOICTBA.
Bonoponnsie coenunenus aneMeHToB VA-rpynnsl. OKcuibl a3oTa u ¢oc-
dhopa, COOTBETCTBYIOIINE UM KUCIOTHI. Coyi ATUX KUCIOT. CBOMCTBA KHC-
JIOPOJHBIX COeIMHEHMH a30Ta U (ocdopa, X 3HaAUECHHE M IMPUMEHEHHUE.
A3oT 1 Qocdop B npupoae, ux Guogoruveckas pob.

XanbkoreHsl. O01as XapaKTepUCTUKA XaJIbKOT€HOB Ha OCHOBAHUH UX
nonoxxeHus B Ilepuoanueckoi cucreme snementoB [[.M. Menneneesa u
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CTPOEHUA aTOMOB. XaJIbKOT€HBI - MPOCThIE BelecTBa. Amutorponus. CTpo-
€HHMEe MOJICKYJI aJUIOTPOITHBIX MoAM(UKanuii u ux cBoicTsa. [lonyuenue u
MIPUMEHEHHE KUCIIOPO/Ia U cepbl. XaIbKOTEHbI B IPUPOJIE, X OMosiornye-
CKasl pOJib.

["anorensl. O01Ias XapaKTePUCTUKA FAJON€HOB HA OCHOBaHUM HX T0-
noxxenus B [lepuonnueckont cucreme anemenTos /[ M. Menneneesa u ctpo-
€HUsl aTOMOB. ['anoreHsl- MPOCThIE BEUIECTBA: CTPOCHUE MOJIEKYJI, XUMU-
YECKHUE CBOMCTBA, MOJIyYEHHE U IPUMEHEHNE. BaxkHeIne CoOeIMHEHUS ra-
JIOTEHOB, X CBOMCTBA, 3HAYCHHE W NMpUMEHEHHUE. ['aiorensl B npupose.
buosornueckas poJib rajJloreHoB.

Ocobennoctu crpoenusi atomoB d-snementoB (IB-VIIIB-rpynm).
Menp, IMHK, XpOM, JK€JIe30, MapraHel Kak MpOCThIe BEIIeCTBA, UX (U3M-
YECKHUE U XUMUYECKUE CBOKCTBA. Haxox1eHne 3TUX METaJJIOB B IPUPOJIE,
WX noytydeHue v 3HaueHue. CoeTMHeHUS (/-37IEMEHTOB C Pa3IUYHBIMH CTe-
MEHSMH OKHCIICHHSI. XapaKTep OKCUIOB U TUAPOKCHJIOB ITUX FJIEMEHTOB B
3aBUCUMOCTH OT CTEIICHU OKHMCIICHHs METAJLIA.

KomOunupoBannoe 3anstue Nel9. Illenodynsie u meaouyH0-3eMeTbHbIE
MeETaJlIbI.

CamocrosTensHas pa60Ta CTYACHTOB.
Brranciaenue macchl HUCXOJHOI'0 BCUICCTBA, €CJIM M3BECTCH IPAaKTUYC-
CKHM BBIXOJ U MacCoBasl I0JIS €ro OT TCOPCTUYICCKH BO3MOIKHOTIO.

Kom6unmnpoBanHoe 3anstue Ne 20. ATIOMUHUI U €0 COETUHEHUS.

CamocTtosTenbpHas paboTa CTYACHTOB.
Brruucnenue mMacchl uiam 00beMa MPOAYKTOB PEAKIIUU 110 U3BECTHOM
Macce WM 00bEMY UCXOHOTO BEIIECTBA, COAECPIKAIIETO TPUMECH.

KombunupoBannoe 3anstue Ne 21. CBoiicTBa COeTMHEHUN yriaepoa U
KpemHus. Heopranmueckue noimmepsl.

CamocTosTenbHast paboTa CTYAEHTOB.
Onpeznenenne MOJEKYISIpHON (HOpMYIIBI ra3000pa3HOTo BELIECTBA 110
M3BECTHOW OTHOCHUTEIBHOM INIOTHOCTH B MaCCOBBIM JOJISIM DJIEMEHTOB.

KomOunuposannoe 3austue Ne 22. CBoiicTBa a3ota, hochopa u ux co-
EIMHECHUM.

CamocTosTenbHast paboTa CTyA€HTOB.
Onpenenenue MOJEKYIIPHON (GOpMyIIBl BellecTBa IO MAaCCOBBIM J10-
JISIM DJIEMEHTOB.
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KomOunupoBannoe 3anstre Ne 23. CBOHCTBa KHCIOPO/a, CEPBl U UX
COEMHECHHIA.

CamocrosTenbHas paboTa CTyIEHTOB.
BpluncieHus 1o XMuMUYECKUM YPAaBHEHUAM PEAKLUNI, €CIIA OTHO U3 Pe-
arupymrolMX BEeIECTB JaHO B U30bITKE.

KombunupoBannoe 3ausarue Ne 24. CBoiicTBa rajJoreHoB U UX COEJU-
HEHU.

CamocrosTenbHas paboTa CTyIEHTOB.
Pacuersl mo xumuueckuM GopMyIiam.

KombOunupoBannoe 3anstue Ne 25. CBoicTBa COeAMHEHUN Menw,
IIMHKA, XpoMa, JKeJe3a.

CamocrositenbHas paboTa CTyIEHTOB.
Perenne KOMOMHHUPOBAHHBIX 33/1a4.

JlaboparopHo-nipakTuyeckoe 3anarue Ne 8. O0o0iieHne o Mmarepuaty
M3Y4YEHHOMY B IIEPBOM CEMECTPE.

CamocTtosTenbHas paboTa CTyACHTOB.
Perenme 0a30BBIX TECTOBBIX 3adaHUIA.

1

2

Paznen 3. Opranu-
qyecKasi XUMUS

46

24

35

Tema 3.1. IIpeamer
OpraHUYeCcKOMN XH-
muu. Teopus cTpo-
€HUs1 OpraHuye-
CKHMX COCJIMHEHUH.

Conepxanue yueOHOM nHpopMaLuu.

[Tpeamer oprannueckoil xumun. IloHsTHE 06 OpraHUYECcKOM BelIeCTBE
Y OpraHn4YecKor Xxumuu. KpaTknii o4epk HCTOPUM Pa3BUTHSI OPraHUIECKON
xuMud. Butanusm u ero kpymenune. OCOOEHHOCTH CTPOCHMs OpraHuye-
CKUX coenHeHui. KpyroBoport yriepoia B mpupoe.

Teopus crpoenus opranndeckux coequnenuit A.M. byrieposa. IIpen-
MOCBUIKM CO3JaHUsI TeOpUHM CTpoeHUs. OCHOBHBIE IMOJOXKEHHUS TEOPUH
ctpoenust A.M.bytnepoBa. XuMHUECKOE CTPOEHUE U CBOWCTBA OpraHuye-
ckux BemiectB. [lonsTie 06 nzomepun. CriocoObl 0TOOpaKeHUs CTPOEHUS
MoJIeKyJbl (popmyinbl, Moaenn). 3Hauenue Teopun A.M. bytiepoa s
pa3BUTHS OPraHUYECKON XUMUU U XUMUYECKUX MTPOTHO30B.

Crpoenue aToMa yriepoja. DIeKTPOHHOE 00JIaKo U OpOUTalb, 5- U p-
opbuTanu. IeKTPOHHBIE U 3JIEKTPOHHO-Tpaduyeckue GopMyIibl aToMa yr-
JIepoJia B OCHOBHOM U BO30YKIEHHOM cOCTOSIHUAX. KoBasleHTHass XuMuye-
CKasl CBS3b M €€ KiIacCH(pUKAIIHS 110 CIIOcOo0y MepeKphIBaHUs opOuTaeii (a-
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u n-cBsizM). [lonarue rubpunuzanuu. Pa3nuuneie TUMBI THOpUIU3AINHN 1
(dbopMa aTOMHBIX OpOUTalCH, B3AUMHOE OTTAIKHBAHUE THOPUIHBIX OpOU-
TaJIeH U UX PaCIOJI0KEHHUE B IIPOCTPAHCTBE B COOTBETCTBUU C MUHHMYMOM
sHepruu. ['eoMeTpusi MOJIEKYJ BEIIeCTB, OOPa30BAHHBIX aTOMAMH YTJie-
poJia B pa3IMYHBIX COCTOSIHUSX THOPHIN3ALINH.

Komb6unupoBannoe 3ansrue Ne 26. Ilpeagmer opraHudeckoid XMMHH.
Teopust cTpoeHus opranndeckux coenquHenuii A.M.bytieposa.

CamocrosTenbHas paboTa CTyIEHTOB.
CocraBieHue CTPYKTYpHBIX (OpPMYN OpPraHMYEeCKUX COETUHEHUIL.
Cocranenue (popMys H30MEPOB U TOMOJIOTOB, MX Ha3BaHHI.

Kom6unupoBanHoe 3austue Ne 27. Knaccudukaiuss 1 HOMEHKIaTypa
OpraHu4eckux coeauHeHuil. COBpeMEHHBIE MPEICTABICHUS O XUMHUYE-
CKOM CTPOCHHUU OPTaHUYECKUX COCTUHEHHI.

CamocrosiTenbHast paboTa CTYAEHTOB.
CocraBieHue GopMmyll NpeAeabHbIX YIJIEBOJOPOIOB , UX M30MEPOB, CO-
CTaBJICHUE Ha3BaHUI YTJIEBOJOPOIOB.

KomOunmnpoBannoe 3ansarue Ne 28. Knaccudukanus peakiuii B opra-
HUYECKOW XMMUMU.

CamocrosTenbHas paboTa CTyIEHTOB.
I'enernueckas cBA3b OpraHMYECKUX COEIMHEHUH (pelIeHne ernoyeK mpe-
BpaieHuii.) Hanncanne ypaBHEeHUI peakui.

Temsl pedeparon: «Kusnp u nesrenbHocts A.M.bytneposay, «Burta-
JIU3M U €r0 Kpax»

[Ipaktrueckoe 3ansTue No9 M3omepust 1 HOMEHKIATypa YIJIeBOJIOPO-
noB. Pemenne 3a1ay Ha BBIBOJI XUMUYECKHX (HOPMYIL.

CamocTosTenbHast paboTa CTYAEHTOB.
Pemienue 3a/1a4 Ha BBIYMCIICHUS 10 XUMHUYECKUM (QOpMyIiaM.

Tema 3.2. IIpe-
JebHBIE YTIIEBO-
JOPOJIBI.

Copnepxanue yueOHOM nHpopmanuu.

I'omonoruueckuii psin ankaHos. [Torstre 06 yrineBomopoaax. Ocoben-
HOCTH CTPOEHUS NPENEIbHBIX YIJI€BOAOPOIOB. AJIKaHbI KaK IPEICTABU-
TEIW MPENEIbHBIX YIJIEBOJOPOAOB. JJIEKTPOHHOE M IMPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIBI METaHa W JPYrUX aJKaHOB. [ OMOJOrMyecKkn psa u
n3zomepus napaguHoB. HopManbHOe U pa3BeTBICHHOE CTPOSHHE YIIIepOI-
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HOU 1enu. HoMeHknaTypa aJiIkaHOB M aIKWJIbHBIX 3amecturtenei. duznue-
CKHE CBOMCTBA aJIKAHOB. AJIKaHBI B IIPUPOJIE.

XuMuyecKue CBOMCTBa ainkaHoB. Peakiuu SR-T™na: rajoreHupoBaHue
(padotst H.H. Cemenona), nutpoBanue no Konoanory. MexaHusm peak-
LU XJOPUPOBAHUS aJKaHOB. Peakuuu neruapupoBaHus, TOPEHUs, KaTa-
JUTUYECKOTO OKUCIICHUS ajJkaHOB. KpeKuHT ankaHoB, pa3iWyHbIC BUIbI
KpEKHUHIa, IPUMEHEHNE B TPOMBILUIEHHOCTH. [Inponn3 u koHBepcHus me-
TaHa, U30MEpHU3alMsl aJIKaHOB.

[TpumeHeHue U crocoObl MoJydyeHus: ankaHoB. O0IacTH MPUMEHEHUS
ankaHoB. [IpoMebIIIeHHBIE CIOCOOBI TIOMYyYEHUS AJIKAHOB: MOJYYCHUE U3
MPUPOJHBIX MCTOYHHKOB, KPEKUHT Mapa(uHOB, MOTYYEHHE CHHTETHUYE-
ckoro OeH3WHa, ra3uduKaiys yris, THAPUPOBaHNE alKeHOB. Jlaboparop-
HbIe CIIOCOOBI MONyueHHUsl allKaHOB: cUHTe3 Bropia, aexapOoKCUIMpoBa-
HUE, TUAPOJIN3 KapOuaa aTtOMUHUSL.

Huknoankansl. ['oMonornyeckuii psii ¥ HOMEHKIIATypa [IUKIOAIKAHOB,
ux obmiast popmyna. IloHsTHE O HANPSDKEHUHW IUKIA. M3oMepust UKIIO-
AJIKAaHOB: MEXKKJIaCCOBas, YIJIEPOJHOIO CKenera, reomerpuueckas. [lomy-
YeHne W (pu3MUecKue CBOWCTBA IMKJIOAIKAHOB. XHMHUYECKHE CBOMCTBa
nukinoankanoB. Crenudurka CBOWCTB HUKIIOAIKAHOB C MajbIM pa3MepoM
nukia. Peakium nprucoemHeHns U paguKaaIbHOTO 3aMEIICHHUS.

KomOunupoBannoe 3ansatue Ne 29. [IpenenbHble yrieBoaopoasl. Al-
KaHbl. [{ukinoankaHel.

CamocrosTenbHas paboTa CTyIEHTOB.

Pemenue 3a1a4y Ha BBIYMCICHUS IO XUMHUECKUM (HOPMYJIaM.

CocraBnenue GopMmyI MpeaeabHbIX YIIEBOJIOPOJIOB, UX M30MEPOB U
TOMOJIOTOB, COCTaBJICHUE Ha3BaHUH YIIIEBONOPOIOB.

Hanncanue ypaBHeHUN peakLMii.

JlabopaTopHo-nipaktruyeckoe 3anstre Ne 10. CoiicTBa TBEpABIX Mapa-
¢uHOB. PacueTsl Macchl BEIECTB UM 00beMa raza Mo U3BECTHOMY KOJIH-
4YeCcTBY BEIECTBA, Macce, 00beMy.

CaMocTosTenpHas pa60Ta CTYACHTOB.
Pemrenne 3aJa49 Ha HaX0XJICHHUEC MaCcChl BEOICCTB HUJIN o0beMa rasa 1mo
HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC, O6TJCMy.

Tema 3.3. Henpe-

Copnepxanue yueOHOM nHpopmanuu.
['omosnoruueckuil psj aJKeHOB. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE
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JEeTTbHBIC YTIIEBO-
TOPOIBI.

CTPOEHHUE MOJIEKYJIbl 3THJIEHA U aJKeHOB. ['oMonoruueckuil psa u obmas
¢dopmyna ankeHOB. M3oMepHs STHICHOBBIX YIJIEBOJOPOIOB: MEKKIACCO-
Basl, YIJIEPOJHOTO CKEJIETa, MOJO0XKEHUS KPaTHOU CBSI3U, T€OMETPUYECKAs.
OCOOEHHOCTH HOMEHKJIATYphl 3TWJICHOBBIX YIJIEBOJIOPOJOB, HAa3BaHUs
BAKHEUIINX paJuKaioB. PU3NMUECKUE CBOMCTBA AIKEHOB.

XVWMUYECKUE CBOMCTBA AJIKEHOB. DIIEKTPOQPIIBHBIN XapaKTep peak-
LUH, CKIIOHHOCTb K PEAaKLMSIM IIPUCOEANHEHHUS, OKUCICHMS, TIOJUMEpPU3a-
1uu. [IpaBuino MapkoBHHUKOBA U €T0 AJIEKTPOHHOE 000CHOBaHUE. Peakmmm
raJIOT€eHUPOBA-HUS, THIPOrAIOTEHUPOBAHNUS, THIPATALIN, THIPUPOBAHUS.
Mexanusm AE-peakuuii. [lonarue o peakuusx nonumepusanuu. ['openue
QJIKEHOB. Peakiuy OKUCIIEHUs B MATKUX M XKECTKMX YCIOBUAX. Peakuus
Barnepa u ee 3HaueHHsI 17151 OOHAPYKEHHS HETIPEICIBHBIX YTIIIEBOIOPO/IOB,
IIOJIyYEHUS TIIMKOJIEH.

[Ipumenenue u cnocoObl NMoaydeHus ankeHoB. Mcnonab3oBaHue BbICO-
KOI peakIMOHHOM CITIOCOOHOCTH aJIKEHOB B XMMHUYECKOM MPOMBIIIIEHHO-
cru. [lpumenenue sTuiieHa u nponuieHa. [IpoMbIluIeHHBIE CITOCOOHI T10-
Jy4eHHUs aIKeHOB. Peakuuu aeruipupoBaHus U KpeKUHra ajakaHoB. JIabo-
paTopHbIe CIIOCOOBI OTYYCHUS AITKECHOB.

Anxanuensl. [lonsatue u kinaccuukanus JTUEHOBBIX YIJIEBOJOPOOB
10 B3aMHOMY DPAacIIOJIOKEHUIO KPATHBIX CBsi3el B Mosiekyse. OcoOeHHo-
CTH DJIEKTPOHHOI'O U IIPOCTPAHCTBEHHOI'O CTPOCHHMS COIPSIKEHHBIX IME-
HOB. [ToHsTHE O T-35IEKTPOHHOM cucTeMe. HoOMeHKIaTypa 1HeHOBBIX yTIiie-
B0/10p0/10B. OCOOEHHOCTH XUMHUECKUX CBOMCTB COINPSDKEHHBIX IMEHOB,
KaK CJIEICTBHE UX IEKTPOHHOIO cTpoeHus. Peakuuu 1,4-nprcoennHenus.
[Tomumepu3anus gueHoB. CrocoObl NOTYYEHUs! AUEHOBBIX YIJIEBOIOPO-
noB: padbotel CB. Jlebenena, neruipupoBaHye alKaHoB.

OcCHOBHbBIE MOHATUS XMMHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHMH Ha
IIpUMepE NMPOITYKTOB MTOJMMEPHU3ALUH AJTKEHOB, aJIKaJINEHOB U UX T'aJIOTEH-
MIPO-U3BOAHBIX. MOHOMEp, MOIMMED, PEAKIUs MMOTUMEPHU3ALINN, CTEIICHb
MOJIMMEPU3ALUU, CTPYKTYPHOE 3B€HO. THUIIBI OJUMEPHBIX LIETIEH: JTUHEH-
HbIE, pa3BETBJICHHBIC, CIINTBIE. [[OHATHE O CTEpeOoperyIsIpHBIX MOIUME-
pax. [Tonumepsl TepmoracTUuHbIle U TepMopeakTuBHbIe. [IpencraBnenue
0 IuUIacTMaccax | anacroMepax. I1oamaTuiaeH BBICOKOTO U HU3KOTO JaBlie-
HUs, €ro cBoiicTBa u npuMeHenue. Karanusarops! Lurnepa-Harra. [lonu-
IIPONMIIEH, €r0 MPUMEHEHNE U CBOMCTBA. ['aJloreHcoiep xaiye nojJmMepsl:
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Te()II0H, MONMMBHHWIXJIOpUA. Kaydykn HaTypaabHBIH U CHHTETHYECKHE.
Cononumepsl (OyTaIueHCTUPOIBHBIN KaydyK). Bynkanu3amus kaydyka,
pe3rHa ¥ 500HUT.

KombunupoBannoe 3anstue Ne 30. HenpenenbHble yrieBogopObI.
AJIKEHBI.

CamocrosTenbHas paboTa CTyIEHTOB.

CocraBnenue (GopMyIl aJIKeHOB, UX H30MEPOB U TOMOJIOIOB, COCTaBJIe-
HHE Ha3BaHUU YIIIEBOJAOPOIOB.

Hanucanue ypaBHEHUN peakiuid.

Komb6unupoBanHoe 3anstue Ne 31. AnkaaueHsl.

CamocrosTenbHas paboTa CTyIEHTOB.

CocraBnenue GopMyn ajkaJueHOB, X M30MEPOB M I'OMOJIOTOB, CO-
CTaBJICHNE Ha3BAHUU yIJIEBOJOPOIOB.

Hanncanue ypaBHEeHUH peakIuii.

JlaboparopHo-nipaktuyeckoe 3ausitue Ne 11. CpoiicTBa sTunena. Uzy-
YEeHHE CBOMCTB MOJIMMEPOB. PacdeTsl Macchl BemecTB min 00bemMa rasa mo
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce, 00beMy.

CamocrosTensHas pa60Ta CTYACHTOB.
Pemenne 3a7la4 C BLIYUCIICHHUAMU 110 YPABHCHUIO PCAKIINU.

Komb6unnpoBanHoe 3anatue Ne32. AJIKUHBL.

CamocTosTenbHast paboTa CTYAEHTOB.

CocraBnenue GopMyIl aIKMHOB, UX U30MEPOB U TOMOJIOTOB, COCTaBJIe-
HHE Ha3BaHUU YIJIEBOJAOPOIOB.

Hanncanue ypaBHEHUN peakLUi.

Tema 3.4. Apoma-
TUYECKHUE YTIIEBO-
TOPOIBI

Conepxanue yueOHOM nHpopMauu.

['omonornyueckuil psn apeHoB. beH305 Kak IpeNCcTaBUTENb apeHOB.
Pa3Butne npencrasienuit o ctpoeHnu O6en3ona. CoBpeMeHHbIE MpeACcTaB-
JIeHHs 00 JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHuu 6ensona. O6paso-
BaHUE apOMATUYECKOI JI-cucTeMbl. ['oMos0ru 6eH301a, UX HOMEHKJIATypa,
obmas popmyna. Homenkiatypa Juist Tu3aMeIeHHbIX POU3BOIHBIX OCH-
30J1a: opmo-, Mema-, napa-pacnoiodcerue 3amectureneil. dusndeckue
CBOMCTBA apeHOB.

XuMHYEeCKue CBOMCTBA apeHOoB. [Ipumepsl peakimii 271eKTpohUILHOTO
3aMeIeHHs: TAIOTeHUPOBAaHNE, aJIKWINpoBaHue (KaTanuzatopsl Opuaens-
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Kpadrca), autpoBanue, cynbdupoBanue. Peakiyu rugpupoBaHus U MpH-
coeuHEeHHs XJiopa K 6eH3omy. OCOOEHHOCTH XUMUYECKHX CBOHCTB TOMO-
noroB OeH3osa. B3anMHOe BIHMSIHUE aTOMOB Ha MPUMEPE TOMOJIOTOB ape-
HOB. OpueHTanus B peakuusx siekrpoduiabHOoro 3ameuienus. OpueH-
tanThel [ u Il pona.

[Ipumenenue u nonaydenue apeHoB. [IpupoaHbIe HCTOYHUKH apOMaTH-
YEeCKHUX YIIICBOJOPOJOB. ApOoMaTH3alusl AIKaHOB U ITUKJIOAIKAHOB. AJIKH-
JUpo-BaHue OeH30a.

Kom6unuposannoe 3ansatue Ne 33. Apensl. OCOOEHHOCTH XMMUYECKUX
CBOWCTB rOMOJIOTOB O€H3071a.

CamocrosTenbHas paboTa CTyIEHTOB.

Cocrasnenue (HopMyI1 apOMaTHUECKUX YIIIEBOAOPOIOB, UX U30MEPOB,
COCTaBJICHHE Ha3BaHUI YIJIEBOJOPOIOB.

Hanncanue ypaBHeHUH peakIuii.

JlaboparopHo-nipakTuyeckoe 3anstue Ne 12. U3yuenue cBOHCTB OeH-
3071a. Pacyer 00beMHBIX J10J1€H1 ra30B B CMECSX.

CamocrosTenbHas paboTa CTyIEHTOB.
Pemienne nenoyky npeBpaieHuii.
Penienue 3a1a4 Ha BBIYMCIICHNS 10 YPAaBHEHUSIM PEAKIIMM.

Tema 3.5. ITpupon-
HbIE UCTOYHUKHU
YIII€BOJOPOIOB

Conepxanue yueOHOM nHpoOpMaLuu.

Hedts. Haxoxnenue B mpupone, coctaB M (hpU3HYECKHe CBOMCTBa
He(Tu. TorunBHO-3HEpreTnyeckoe 3HaueHue Hedptu. Ilpomeiniennas ne-
pepaboTka HedTH. PexTrduxanus HedTH, OCHOBHBIE (hpaKIMK ee pa3jierne-
HUS, UX UCTIONb30BaHue. Bropuunas nepepadoTka HePTenpoykToB. Pek-
TU(UKAIUA Ma3yTa IpU YMEHBIIEHHOM JlaBieHnu. KpekuHr Hedrenpoayk-
ToB. Pasnnunble Buabl kpekunra, pabotsl B.I'. lyxoBa. M3omepusans
aJIKaHOB. AJIKMJIMPOBaHME HEIPEENIbHBIX YIIeBOAOPOAOB. PudopMuHr
HeprenpoaykToB. KauectBo aBTOMOOMIBHOrO TomuMBa. (OKTaHOBOE
YHCIIO.

[TpuponHbIil u monyTHEIN HedTAHON ra3. CpaBHEHHE cOCTaBa MPUPOJI-
HOTO U MOIYTHOT'O ra30B, UX MIPAKTUYECKOE MCIOIb30BAaHUE.

Kamennsiii yrosnb. OCHOBHBIE HalpaBJiI€HUS HCIOJIb30BAHMS KaMEH-
Horo yris. KokcoBaHne kaMEHHOTro yIuisl, BaXXHEHMIINE MPOAYKTBHI ATOrO
mpolecca: KOKC, KAMEHHOYTOJIbHAsl CMOJIa, HaJicMoJibHas Boja. CoennHe-
HUS, BBIIESIEMBIE U3 KAMEHHOYTOJIBHOM cMOJbL. IIpoayKThl, osyyaemsble
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W3 HAJICMOJILHOU BOJIBI.
DKOJIOTUYECKHE aCIEeKThI 10ObIYH, epepaboTKH U UCTIONIb30BaHUS I'0-
PIOYMX MCKOIAEMBIX.

KombOunupoBannoe 3austue Ne 34. VcTOYHHUKH YIIIEBOJIOPOJIOB:
He(Th, ras, yroyib.

CamocrostenbHas paboTa CTyIEHTOB.

[ToaroroBka cooOIIeHuUs 110 OTHON U3 MPEUIOKEHHBIX TEM: «DKOJIOIH-
YECKHUE aCIEKThI UCII0Ib30BaHUS YIIIEBOJOPOIHOTO CHIPhs», « IKOHOMUYE-
CKOE MEXIYHAPOJHOE COTPYIHUYECTBO IO UCIIOIB30BAHUIO YTIIEBOIOPO-
HOTO CBIpbs», «Pa3BuTHE HEPTIHBIX U TA30BBIX MECTOPOXKACHUN B Poccuu:
HCTOpUS U COBPEMEHHOCTDY.

Tema 3.6.
Kucnoponconep-
Kallue opraHuye-
CKHUE COEeIUHEHH.

Copnepxanue yueOHOM nHpOpMaLuH.

Crpoenne u knaccupukanus cnupros. Kinaccudukamusi cnupToB 1o
THUITY YTJIE€BOJOPOAHOIO paauKala, YUCIY TMAPOKCUIbHBIX TPYII U TUITY
aTOMa yTIJIepo/a, CBA3aHHOTO C TUAPOKCUIIBHOM IPYNIION. JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE TMIAPOKCUIIBbHOW Tpymmbl. BiusHue crpoe-
HUS CHMPTOB Ha MX (hru3nyecKre cBOMCTBA. MexXMOeKyJIsIpHas BOJOPOI-
Has cBs3b. ['oMosiornueckuil psia MpelesibHbIX OJHOATOMHBIX CIIHPTOB.
W3omepust 1 HOMEHKJIaTypa ajlkaHOoJIOB, UX 0011as popmyia.

XUMHYECKUE CBOMCTBA aJKaHOJIOB. PeakimoHHas croCOOHOCTh Ipe-
JENIBHBIX OJHOATOMHBIX cHUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX
CBOMCTB OpPraHWYECKUX M HEOPraHWYECKUX COEAMHEHMH, CONepKalluX
OH-rpynmny: KMCIOT, OCHOBaHUH, aM(OTEPHBIX COeAUHEHUH (BOJIBI, CIIUP-
TOB). Peakiuu, noarBepkaaroniie KUCIOTHbIE CBOWCTBAa cUpPTOB. Peak-
LMY 3aMEIIECHNS THIPOKCUIILHON IpymnIbl. MexXMoJeKyIspHas Jeruapara-
11l CIIUPTOB, YCIOBUsI 00pa3oBaHUs MPOCTHI : 3pupoB. CioxkHbIe 3PUPbI
HEOPraHMYeCKUX M OPraHMYEeCKUX KUCIIOT, peakuuu srepuduxannu. Oxuc-
JIEHUE U OKUCIIUTEIBHOE JETUPUPOBAHHE CITUPTOB.

Crioco6b! mosyyeHus CIMpTOB. I uapoau3 ranoreHankaHos. I 'napata-
1[Msl aJIKEHOB, YCIIOBUS ee MpoBeAeHus. BoccTtaHoBlieHne KapOOHMIBHBIX
COCIMHECHUM.

OTtpaenpHble NPEACTABUTENN aJTKaHOJIOB. MeTaHOJ, €ro MpOMBbIIIEH-
HO€ INOJIyYE€HHE U IPUMEHEHHUE B IPOMBIIIIEHHOCTU. buonornyeckoe neii-
ctBue MetaHoia. Crnenuduyeckue CcrnocoObl MOMY4YEHUS DSTUIIOBOTO
cnupra. Pusnonornyeckoe AEHCTBUE ITAHOINA.
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MHoroaTtomHuble cnupThl. 130Mepus 1 HOMEHKIaTypa npeACcTaBUTENe
IBYX- ¥ TPEXAaTOMHBIX CIUPTOB. OCOOCHHOCTH XUMHUECKUX CBOMCTB MHO-
rOATOMHBIX CIUPTOB, UX KaueCTBEHHOE oOHapyxeHue. OTnenbHbIe Mpe-
CTaBUTENIN: STUICHTIIMKOIb, TIUIEPUH, CIIOCOOBI MX MOTYyYCHHS, PAKTH-
4ecKoe MPUMEHEHHUE.

®eHou1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHUe GeHona. B3anm-
HOE BIIMSHHE apOMAaTHYECKOr0 KOJIbIIA U THIPOKCUILHOM IPYIIIIHL.

XUMHUYECKUE CBOMCTBA (heHOIIa KaK (PYHKIHUS €r0 XUMHUIECKOTO CTPOe-
Hus. bpomupoBanue geHosna (kauecTBeHHAs! peakiiys), HAITpOBaHUE (ITHK-
pPUHOBAsI KUCIIOTA, €€ CBOWCTBA M MpuMeHeHue). OO0pazoBaHHe OKpaIleH-
HBIX KOMIUIeKkcoB ¢ noHOM Fe3+. [Ipumenenne ¢enona. [lomydyenue de-
HOJIA B TPOMBIIICHHOCTH.

Komb6unupoBanHoe 3anstue Ne 35. Kucnopoacoaepxkaiiue opranuye-
ckue coequHenus. Cnuptsl. [IpocTteie a3¢upsbl.

CamocrosTenbHas paboTa CTyIEHTOB.

CocraBnenue GpopMyI1 peenbHbIX OJHOATOMHBIX CITUPTOB X N30ME-
POB M TOMOJIOTOB, COCTABJICHUE Ha3BaHUI CIIMPTOB.

Hanncanue ypaBHeHUH peakIuii.

Komb6unupoBanHoe 3anarue Ne 36 MHOroaTOMHBIE CIUPTHI

CamocTosTenbHast paboTa CTYAEHTOB.

CocraBnenue GpopMyIl MpeeIbHBIX MHOTOATOMHBIX CIIMPTOB, COCTAB-
JICHUE Ha3BaHUU CIIUPTOB.

Hanncanue ypaBHeHUN peakLMii.

JlaGopaTopHo-tipaktuueckoe 3anstiue Ne 13. KauecTBeHHbIE peakiuu
CIIUPTOB.

CamocrosTenbHas paboTa CTyIEHTOB.

CocraBnenue (HopMyi NpeAeabHBIX OAHOATOMHBIX CIIUPTOB, MHOTO-
aTOMHBIX CIIIPTOB, MX M30MEPOB M T'OMOJIOI'OB, COCTaBJICHWE HA3BAaHHUU
CIIUPTOB.

Harnncanne ypaBHEHUN peakiuii.

PewieHue 3a1a4 10 TEPMOXUMUYECKUM YPABHEHUSIM.

KombunupoBansoe 3anstue Ne 37. @eHounbl.

JlabopaTopHo-nipaktuueckoe 3aHsitue Ne 14. denonsl. Beruncnenue
MacChl paCTBOPEHHOTO BEIIECTBA, COAEPIKALIErocs B OIPEIeIEHHON Macce
pacTBOpa ¢ U3BECTHOM MACCOBOM JIOJIEH.
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CamocTosTenbHas paboTa CTyAEHTOB.

Pewienne nenoyku npespamicHuin.

Pemenune 3a1a4 Ha BBIYUCIIEHUE MACCHI PACTBOPEHHOI'O BEILIECTBA, CO-
JIEPKALIETOCS B OIIPEACIEHHON MAacCe pacTBOpa C U3BECTHOM MacCOBOM J0-
Jen.

Tema 3.6.1. Ajb-
nerunbl. KeToHEL.

Copneprxanue yueOHOH uH(pOpMAITHH.

["omooruyeckue psbl aJIbJIETUA0B U KeTOHOB. [loHsTHE 0 KapOOHUIIB-
HBIX COCAMHEHUSX. DIEKTPOHHOE CTPOCHHE KapOOHMIBHOU Tpymnsl. M30-
Mepusi 1 HOMEHKJIATypa allbJCTHI0B U KeTOHOB. DHU3MYECKUe CBOICTBa
KapOOHMIIBHBIX COCTUHEHUH.

XUMHUYECKUE CBOMCTBA allbJICTHIOB M KETOHOB. PeakimonHas crnocoo-
HOCTh KapOOHMIJIBHBIX COeNMHEHHA. Peakiinu OKMCIeHNUs allbJeTHI0B, Ka-
YECTBEHHbBIC PEAKIIMU Ha aJIbJICTUIHYIO IPYIITy. Peakiuu moIMKoHIeH ca-
uu: oopa3oBaHue GeHOIOPOPMAIIBACTHIHBIX CMOJI.

[TpumMeHeHHe 1 oTyYeHHe KapOOHUIBHBIX coearHeHuil. [Ipumenenne
QIIBJICTU/IOB U KETOHOB B OBITY U TPOMBIIUICHHOCTH. AJIBICTHIBI H KETOHBI
B nipupoze (3¢upHbie Macna, hepoMonsl). [lonyuenne kapOOHMIBHBIX CO-
eIMHEHHI OKUCIIEHUEM CIIMPTOB, TUApATALEH aIKUHOB, OKUCIIEHUEM YT-
neBo0poa0B. OTeNbHBIC TPEACTABUTEIN aJIbJICTHIOB U KETOHOB, CIICIIH-
(uyeckue crnocoObl UX MOITYYEHHsI U CBOICTBA.

Komb6unnpoBanHoe 3anstue Ne 38. AnbIeruibl H KETOHBI.

JlabopaTopHo-nipakTuyeckoe 3anarue Ne 15. M3ydeHue BoccTaHOBU-
TEJIbHBIX CBOWCTB AJIbJIETH/IOB.

CamocTosTenbHast paboTa CTYAEHTOB.
Pemenne pacu€THBIX 3a1a4.
Hanncanue ypaBHeHHI XMMAYECKUX PEAKIUK aJIbJETHIOB U KETOHOB.

Tema 3.6.2.. Kap-
OOHOBBIE KUCIIOTEI
Y UX MIPOU3BOHBIC

Coneprxanue yueOHOI HH(pOpMAIIH.

T"omorornueckmit paa mpe€aACIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHC-
70T. IToHsATHE 0 KapOOHOBBIX KHCIOTaX U MX KIacCU(UKAIM. DIEKTPOH-
HO€ U MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIbHOU rpymnmbl. ['omonoru-
YEeCKUH psiZl IpeAebHBIX 0OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT, MX HOMEH-
KJIaTypa M u30Mepusi. MEeXMONEKYIIpHbIE BOJOPOAHBIE CBS3M Kap-
OOKCHJIBHBIX TPYII, UX BIMSHHME HA (PU3NYECKHE CBOMCTBAa KapOOHOBBIX
KHCJIOT.

29




XHUMHUYECKUE CBOMCTBA KAPOOHOBBIX KUCJIOT. Peakunu, niumrocTpupy-
IOLIME KUCIIOTHBIE CBOMCTBA M MX CPAaBHEHHE CO CBOWCTBAMH HEOPTaHH-
YEeCKUX

kucnot. O6pa3oBanne (YHKIIHMOHATHHBIX MPOU3BOIHBIX KaPOOHOBBIX
kucnotT. Peakuuu stepudukanmuu. AHTUIPHUIBI KapOOHOBBIX KHCIIOT, MX
MOJTy4YeHUE U IPUMEHEHHE.

CnocoObl monyyeHus: KapOOHOBBIX KHCIOT. OTIeNbHbIE MPe/CTaBu-
Tenu U UX 3HayeHue. OOmue crnocoObl OMyUeHUs: OKUCIICHUE AKaHOB,
QJIKEHOB, MEPBUYHBIX CIIUPTOB, albAETHA0B. BaxkHele npeacTaBuTeNn
KapOOHOBBIX KUCIIOT, UX OMOJOTHYECKAsl POJIb, CIICU(PUISCKUE CTIOCOOBI
MOJIy4eHUsl, CBOICTBA ¥ IPUMEHEHNE MYypPaBbUHOM, YKCYCHOM, MaJbMHUTH-
HOBOH ¥ CTE€apUHOBOM; aKpUJIOBOM M METAKPWIOBOM; OJICHHOBOM, JIMHOJIE-
BOH U JIMHOJIEHOBOM; II[aBEJIEBOI; OEH30HHOM KHUCIIOT.

Crnoxuble 3¢upsl. CTpoeHHE U HOMEHKJIIATypa CI0XKHBIX 3(QUPOB, MEX-
KJIacCOBasi U30Mepus ¢ KapOOHOBBIMU KHUCIOTamMH. CrocoObl MONTy4YeHUS
CIIO)KHBIX 3¢upoB. OOpaTUMOCTh peakuuu 3TepuduKanuu U (HakTopsl,
BIUSIOLIUE HA cMelleHne paBHoBecus. OOpa3oBaHUE CIOKHBIX MOIMIPH-
pos. TlomudyTminenTe-pedranar. JlaBcaH Kak NMpeaACTaBUTEIh CHHTCTHYC-
CKHX BOJIOKOH. XMMHYECKHE CBOMCTBA U MPUMEHEHHE CIOXKHBIX 3(PHUPOB.

Kupsl. Kupsl kak crnoxxsble 3gupbl raurepuHa. KapOoHoBble Kuc-
JIOTBI, BXOZSIIUE B COCTAB KUPOB. 3aBUCUMOCTb KOHCHCTEHIIMH KUPOB OT
UX cocTaBa. XMMUYECKHE CBOMCTBA )KUPOB: THIPOJIH3, OMBUICHUE, THAPH-
poBaHue. brosnoruueckas poJib KUPOB, UX UCIOIb30BAHUE B OBITY U IPO-
MBIIUIEHHOCTH.

Counn kapOOHOBBIX KUCIOT. Mbu1a. CriocoObl MOTy4eHUs COJel: B3au-
MoJIeiicTBHE KapOOHOBBIX KHCIIOT C METaJUIaMH, OCHOBHBIMH OKCHJIAMH,
OCHOBAHHUSIMH, COJISIMU; IIETOYHOMN THAPOIN3 CIOKHBIX 3(pHUpoB. Xumuye-
CKHE CBOICcTBa coselt KapOOHOBBIX KHMCJIOT: THAPOJIU3, PEaKIMM HOHHOTO
oOmMeHa. Mbijia, CyIIHOCTh MOOIIETO JAeicTBUsI. OTHOIIEHWE MBLJIA K KECT-
koil Bose. CuHTeTnueckue Mormmue cpeacrtsa - CMC (nerepreHTsl), Ux
MPEUMYIIECTBA U HEJJOCTATKH.

Komb6unuposannoe 3anarue Ne 39. KapOoHOBBIE KUCITOTHI.

JlaGopatopHo-nipakTHueckoe 3ansaTue Ne 16. M3yueHue cCBOWCTB yK-
CYCHOUW KHCIJIOTBL. PacyeT no ypaBHEHMSIM peakiuil NpOTEKAOIINX B pac-
TBODE..
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CamocrosTenbHas paboTa CTyIEHTOB.

Hanucanue ypaBHEHMI peakiii XapaKTEpHBIX AJIs KApOOHOBBIX KHC-
JIOT ¥ UX IIPOU3BOJHBIX.

Pemenue 3aa4 Ha BBIYMCIIEHUE MACChl, 00bEMa, KOJIMYECTBA BELECTBA
IIPOJYKTA peakLuy, €CJIM OJHO U3 BEUIECTB JaHO B BUJE PacTBOpa C OIpe-
JIEJIEHHOW MAacCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA.

KomOunuposannoe 3anarue Ne 40. CrioxxHbie dhupbl. JKupsbl.

JlaGopatopHo-nipakTrueckoe 3austue Ne 17. Cnoxxusie 3¢gpupst. Kupsbl.
Pacuer nmo ypaBHEHHSM peakiuid C W30BITKOM OJHOTO U3 MCXOJIHBIX Be-
IIECTB.

CamocTosTenbHas paboTa CTyACHTOB.

Hamnucanue hopmyin, coctaBieHne Ha3BaHUA CIOKHBIX d¢upoB. Harm-
CaHUE YpaBHEHUH peaKLuil.

Pemenue 3a1a4 Ha BBIYKMCIIEHUE MAacChl PACTBOPEHHOTO BEILIECTBA, CO-
JIEpIKaLLErocs B ONpeAesIEHHON Macce pacTBOpa ¢ M3BECTHOM MacCOBOM J10-
JIeH, €CITM OJHO W3 pearupyromyx BenecTB JaHO B U30BITKE.

Tema 3.6.3. Yrue-
BOJIBI

Copnepxanue yueOHOM nHpopmanuu.

[TonsiTre 06 yrnesonax. Knaccudukanus yriaeBomaos. MoHO-, TU- U TT0-
JUcaxapy/bl, MPeCTaBUTENN KaX 101 TPyl yrieBoaoB. buonoruueckas
POJIb YTIIEBOJIOB, X 3HAUYEHHUE B )KM3HU U€IOBEKa U O0OIIECTBa.

Monocaxapuasl. CTpoeHne U onTudecKas H30MepHUsi MOHOCaXapHUI0B.
Nx xnaccudukariys mo 4uciay aToMOB yTiepo/ia v PUpoie KapOOHUIBHOM
rpynisl. @opmynsl Puiepa u Xeyopca a1t H300paskeHUsI MOJIEKYT MOHO-
caxapuzioB. OTHeceHne MoHocaxapuaoB K D- u L-psany. Baxkuelimue npe-
CTaBUTEIN MOHO3.

I'moko3a, cTpoeHre ee MOJIEKYJbl U pU3HUECKUE CBOWCTBa. TayTome-
pus. XMMHUYECKUE CBOMCTBA IJIIOKO3bI: PEAKIIMU T10 AJIBIETHIHON IpyIiIe
(«cepebpstHOTO 3epKalia», OKUCICHHE a30THOM KUCIIOTON, THIPUPOBAHUE).
Peakuuu rinroko3bl Kak MHOTOaTOMHOTO CIMpTa: B3aMMOJCHCTBHE IIIO-
K03bl ¢ ruapokcuaoM meau(Il) mpu koMHaTHOI TeMmepaTtype U Harpesa-
HuH. Pa3znuynble THIIBI OposkeHus (CIUPTOBOE, MOJIOUHOKHCIIOE). I TroK03a
B npupoze. buosornueckas posb U NPUMEHEHHE TIOK03bl. DpyKTO32a KAk
n3oMep TIoKo3bl. CpaBHEHHE CTPOECHMS MOJIEKYJBI U XHMHUYECKUX
CBOMCTB INTIOKO3bI U GpYyKTO3bl. DpyKTO3a B MPUPOJE U €€ OnosIornyecKkas
pOJIb.
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[Tento3sl. Pu6o3a u ae3okcupr6o3a Kak mpeaCcTaBUTENH allbIOTICHTO3.
CrtpoeHue MoJIeKyII.

Hucaxapunpl. Ctpoenue nucaxapuaoB. Croco0 COUJICHEHHsI UKIIOB.
BoccranaBnuBaroimye U HEBOCCTAHABIMBAIOIINE CBOMCTBA HUCAXapUIOB
KaK clieICTBHE cowleHeHus nukia. CTpoeHne U XUMUYECKUe CBOWCTBA ca-
xapo3bl. TexHomornyeckrue OCHOBBI MPOM3BOJICTBA caxaposbl. JlakTo3a u
MajbTO3a KaK U30Mephl caxapo3bl.

[Momucaxapunel. O6miee crpoenue monucaxapuaoB. CTpoeHHe MoJie-
KyJbl Kpaxmala, aMuiio3a U aMWIONeKTuH. Pu3ndeckre CBOMCTBAa Kpax-
MaJa, ero HaXoXJIeHHE B IPUPO/Ie ¥ Onosoruyeckas posb. [ mukoreH. Xu-
MUYECKHE CBOWCTBa Kpaxmana. CTpoeHHE AIEMEHTAPHOIO 3BeHa LIEeIUTIO-
70361. BriusiHuE CTpOCHMS NMOJMMEPHOH 1enu Ha (U3NYECKHe U XUMHUYe-
CKHE€ CBOMCTBA LEJUTIONO03bL. ['MAPOIN3 IENI0I03bl, 00pa30BaHUE CIIOXK-
HBIX 9()UPOB C HEOPTAHUUECKUMH U OPTaHUYECKUMH KuciaoTamu. [lonsture
00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN MK, BUCK03a. Haxoxkenue B
MPHUPOJIC U OHOIOTHYECKast POJIh MEJUTF0JI03bl. CpaBHEHUE CBOWMCTB Kpax-
MaJia ¥ HEJUTIONI03BI.

Komb6unupoBanHoe 3ansitue Ne 41.Yrneoasl. MoHocaxapubl. 2
Komb6unupoBanHoe 3anarue Ne 42. Jlucaxapusl. 2
Komb6unmnposannoe 3ansitue Ne 43. [Tonucaxapuapl. 2

JlaGopatopHo-nipakTHueckoe 3ansThe Ne 18. Yraesoasl. Pacuer mac-
COBOM MJIM OOBEMHOM JOJM BBIXOJA MPOIYKTA PEAKIIUN OT TEOPETHUECKU
BO3MOXXHOT0. M3ydeHune CBOMCTB OJIMMEPOB U CUHTETHYECKHUX BOJIOKOH.

CamocTosTenbHast paboTa CTYAEHTOB.

Hanucanue ypaBHeHUI peakiuii MOATBEPKAAIOIIMX CBOMCTBA YIJIEBO-
JIOB.

Pemrenune 3amay Ha BBEIYMCICHHUE MACcCOBOM WM OOBEMHOW HOJU BBI-
X0Ja MPOIYKTa PEAKIUH OT TEOPETUYECKH BO3MOKHOTO.

IloaroroBka nokiaga mo oAHOW U3 TeM: «PPyKTO3a B MPUPOJE U €€
Ouosorudeckasi poiby», « TeXHOIOTHYeCKUE OCHOBBI IIPOU3BOJICTBA caxa-
po3bD», « JIakTO3a M MaJIbTO3a KaKk U30MEPHI caxapo3bl», «MICKyccTBEHHbIE
BOJIOKHA: alleTaTHBIN IIeNK, BUCK03ay, «HaxoxaeHue B mpupoie 1 Ouoio-
TUYECKasi POJIb LEJUTFOJI03bI»

Coneprxanue yueOHOI nH(OpMaIH.
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Tema 3.7. Azotco-
JepIKalue opra-
HUYECKHE COEIH-
HCHUA

Knaccudukanust u nzomepust amunoB. [lonstue 06 amunHax. [lepBuy-
HbIC, BTOPUYHBIC U TPETHUUHbIC aMuHbI. Kilaccupukanus" aMHHOB IO TUITY
YIJIEBOJOPOJHOrO paguKalia ¥ YUCIy aMUHOIPYII B MoJIeKyJie. I'oMouno-
TUYECKHE PSIBI MPECIIbHBIX anu(aTHIeCKUX U apOMaTHISCKUX aMUHOB,
M30MepHUs U HOMEHKJIATYpa.

XUMHYECKUE CBOMCTBA aMHMHOB. AMHHBI KaK OpPTaHMYECKHUE OCHOBa-
HUS, UX CPAaBHEHUE C aMMHUAKOM U JPYTMMHU HEOPraHUYECKUMU OCHOBAHU-
amu. CpaBHEHUE XUMHUYECKUX CBOMCTB aJIM()aTHUECKUX U apOMATUIECKUX
amuHoB. OOpazoBaHue aMH1I0B. AHUITMHOBBIE kKpacuTenu. [lonstue o cun-
TETUYECKUX BOJIOKHAX. [lommaMuibl ¥ onMaMuaHble CUHTETUYECKUE BO-
JIOKHA.

[Ipumenenune u nosnydyeHue amuHoB. [lomydyeHue amuHOB. PaboThl
H.H.3unuHna.

AmuHOKHCHOTHL. [loHsATHE 00 aMUHOKHCIIOTaX, UX KiIaccuuKaus u
ctpoenue. Onruyeckas u3omepus a-aMMHOKUcI0T. HoMeHknarypa aMuHo-
KUCIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT U
ee npuuuHbl. bunonspHsie noHbl. Peaknuu koHneHcauuu. [lentunnas
cBs13b. CHHTETHUYECKHE BOJIOKHA: KarpoH, sHaHT. Kimaccudukarms Boso-
KoH. [TonyuyeHne aMUHOKUCIIOT, X IPUMEHEHHE U OHOJIorHYecKkas QyHK-
U,

benku. benku kak npupojHbie nmonumepsl. [lepBuuHasi, BTOpuuHas,
TPETUYHAsl U YETBEPTUYHAS CTPYKTYpPHhI OesKOB. PUOPUILISIPHBIE U IT100Y-
nspHble Oenku. XUMHYECKHe CBOMCTBa OENKOB: TOpeHUe, NeHaTypalus,
TUIPOJIN3, KauyeCTBEHHbIE (LIBETHbIE) peakiuu. buonornyeckue GpyHkunu
0enKoB, UX 3HaueHue. benku kak koMmroHeHT numy. [Ipobiema 6enkoBOroO
T'OJIOJIAHMS U YT €€ PEIICHHUS.

KomOunmnpoBanHoe 3anarue Ne 44. AMHHBI. 2
KombunnpoBannoe 3ansitre No 45. AMUHOKHUCIIOTHI. 2
KombunupoBantoe 3anstue Ne 46. benku. 2

JlaGopaTopHo-nipakTuueckoe 3anatue Ne 19. M3yueHnune 1iBETHBIX peak-
LI OEIKOB.

CamocTosTenbHast paboTa CTYAEHTOB.
Hanucanne ypaBHEHMI peakLMi XapaKTEpU3YIOIIHMX CBOWCTBA aMU-
HOB, aMHMHOKHCJIOT, OCIKOB.
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Pemenue 3agad Ha BBIYMCIIEHME MACCOBOU WM OOBEMHON IIOJIM BBI-
X0J1a MPOJIYKTa PEaKlU OT TEOPETUUECKU BO3ZMOKHOTO.

[ToaroToBUTH BHICTYIUICHHE TI0 TeMe: «bromornueckue GyHKIUM O€II-
KOB, WX 3HA4CHHEY, « Belkn kak KoMImoHeHT nuimy, « [Ipodiema Genko-
BOT'O T'OJIOZAAHUS ¥ TIYTH €€ PEIICHHS.

Tema 3.8. Azorco-
JIeprKaIye reTepo-
LIUKINYECKHE CO-
enunenus. Hyke-
HHOBBIE KUCJIOTHI.

Copneprxanue yueOHOH uH(pOpMAITHH.

HyxnenHnoBbie kuciaoTel. HykiienHOBBIE KUCIOTHI KaK MPUPOIHBIE MO-
mumepsbl. Hykneotuasl, ux crpoenue, npumepsl. ATO u AJID, ux B3aumo-
MpeBpallleHUe U podib 3TOro npouecca B npupoze. [lonarue JIHK u PHK.
Crpoenune JIHK, ee nepBuynas u BropuuHas cTpykrypa. Paborsr @. Kpuka
u J1. Yorcona. KommiemeHTapHOCTh a30TUCTHIX OCHOBaHUM. Permkarus
JHK. Oco6ennoctu crpoenusst PHK. Tunst PHK u ux Guonoruueckue
¢dbynkun. [lonarue o TpondyHoM koze (kogone). buocunrtes 6enka B )KUBOH
kietke. ['enHast nuHxxeHepus u Ouorexnonorus. TpaHcreHHbie GOPMBI pac-
TEHUHN U )KUBOTHBIX.

Komb6unupoBanHoe 3ansitue Ne 47. HykiienHoBsle kuciaotbl. CTpoeHue
JIHK u PHK.

CamocTosiTenpHas paboTa CTYICHTOB.

[TonroroButh BhICTyIUIEHUE: «['eHHas uHxkeHepus», «Paboter O.
Kpuka u Jl. Yorconay, «buocunres 6enka B )KHBOU KJIeTKe.», «TpaHCTeH-
HbIe (OPMBI paCTEHUN U JKUBOTHBIX)»

Tema 3.9. buoino-
TMYECKH aKTUBHBIE
COCONHCHUA

Coneprkanne yueOHOU nHPOpMAIIUU.

®epmenTsl. [TonsTHe 0 PepMeHTax Kak 0 OMOIIOTHYECKUX KAaTalIu3aTo-
pax OenkoBou mpupoabl. OCOOEHHOCTH CTPOEHHUS M CBONCTB B CPABHEHUU
C HeopraHuyeckuMHu Karanuzaropamu. Kinaccuduxanus gpepmenton. Oco-
OEHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh U 3 (HEKTUB-
HOCTh. 3aBHCHMOCTh AKTHBHOCTU (pepMEHTOB OT Temieparypsl u pH
cpenbl. 3HaueHHe PEepPMEHTOB B OMOJIOTHH M IPUMEHEHNE B IPOMBIIIIECH-
HOCTH.

Butamunsl. [Tonstue o Butamunax. Ux knaccudukanus nu o603Haude-
Hue. Hopma notpebnenust BuTaMuHoB. BojopacTBopuMele (Ha mpuMepe
ButamuHoB C, rpynnsl B u P) u )xupopactBopumble (Ha mpuMepe BUTaAMHU-
HOB A, D u E). ABUTaMHHO3BI, THIIEPBUTAMUHO3bI U TUTIOBUTAMUHO3BI, UX
npoduakTuka.
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T'opmonsl. [loHsITHE 0 TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BeE-
IIECTBAX, BBIMOJHSIONIUX YHIOKPHHHYIO PETYJISINI0 KUZHEICATCILHO-
cti opranu3moB. Kiaccudukanus ropMOHOB: CTEPOU/IbI, TPOU3BOIHBIC
AMUHOKHCIIOT, TOJHICNTHIHBIE U OENKOBBbIE TOPMOHBL. OTneiabHBIC
MPEJCTaBUTEIN: ICTPAINOI, TECTOCTEPOH, MHCYJINH, a/JIPCHAINH.

JlexapctBa. [loHsATHE O JIeKapcTBaX Kak XMMHOTEPAIIEBTUYCCKUX TIPe-
napatax. Kpatkue vicropudeckue CBeICHHsI O BOSHUKHOBCHHU U Pa3BUTHH
XUMHOTEpanuu. ['pynmsl 1ekapcTB: CyabhaMuIsl (CTPENTONNT), aHTHONO-
TUKY (IEHUITUJUIMH ), aHTUTTUPETUKH (aCTIUPYH), aHAIBT€TUKH (aHAJIBTHH).
MexaHu3M JIeHCTBUS HEKOTOPBIX JICKAPCTBEHHBIX MPENapaToB, CTPOCHHE
MOJICKYJI, IPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAIM3a XUMHUYECKOTO
CTpOCHHS. AHTUOMOTHKH, UX KIIACCU(PUKALUS IO CTPOSHUIO, THITY U CIICK-
Tpy neicTBus. be3omacHbie CrIOCOOBI TPUMEHEHUs, JICKAPCTBEHHbBIE

bopmbl

KomOuuupoBannoe 3anstue Ne 48. buosiornyecku ak THBHBIE COSIUHE-
HUS.

CamocTosTenbHas paboTa CTyACHTOB.

[MonroroBka cooOmieHuit Ha OJHY U3 MPENTIOKECHHBIX TEM: «3HAYCHHE
(hepMeHTOB B OUOJIOTHH U IPUMEHEHUE B IPOMBIIINIEHHOCTUY, «ABUTaAMHU-
HO3bI, TUTICPBUTAMUHO3BI U THIIOBUTAMUHO3BI, UX Mpoduiaktukay, «Ilo-
HSTHE O TOPMOHAX KaK OMOJOTHYECKH aKTUBHBIX BEIECTBAX, BBHITOIHSIO-
IIUX 3HJIOKPUHHYIO PETYJISLHUIO KU3HEAESITEIbHOCTH OpraHu3MoBy, «lc-
TOPUYECKHE CBEJICHUS O BO3HUKHOBEHHHM W PAa3BUTUU XUMHOTEpAIHN,
«I"pymrbl iekapcTB: Cynb(aMuabl (CTPENTOLN ), AHTHOMOTUKH (TIEHUTINJI-
JIUH), aHTUIHUPETUKHU (aCIUPUH), aHANBIeTUKY (AaHATIBIHH)».

JlaboparopHo-npaktuueckoe 3anartue Ne 20. {uddepennmpoBanHbIit
3auer.

Bceero: 204 yacos, U3 HUX 96

XapakTeprucTHKa YPOBHS OCBOEHHS y4eOHOI0 MaTeprana:

1 — o3HaKOMUTEIHHBIN YPOBEHH (y3HABaHUE paHee N3YUEHHBIX OOHEKTOB, CBOWCTB);

2 — PeNpOAYKTHBHBIH YPOBEHB (BBINOJIHEHUE IESTEIBLHOCTH 110 00pa31ly, HHCTPYKIHHU HIIH O]l PyKOBOJICTBOM);

3 — IPOAYKTHBHBIA yPOBEHH (IUIAHUPOBAHUE U CAMOCTOATEILHOE BBIIIOJHEHUE JESITEIBHOCTH, PELICHNE IPOOJIEMHBIX 3a/1a4).
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3. YcaoBusi peaqu3anuu NporpaMmbl AU CHUTITHHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPUATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzarniyst mporpamMmbl TUCITUILUIMHBI TpeOyeT Haau4us yaeOHoro kabunera (jabo-
paTopuu) 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 O6yII€HI/ISI:

HoyTt6yx
IIpoekTop
OKpaH

O6opynoBaHue 1a00paTOpUU U pabOUNX MECT JIaDOPaTOPUH:

1.

JlabopaTopHas nocyna

XUMHYECKUE PEAKTUBBI
TexHHn4YEeCKUE BECHI

PasHoBecsl

[lITatuB nabopaTtopHbIl HU3NUECKUI
Kowmmnekt «llIkonpHas xuMudeckas 1adopaTopusd
CnupTroBka

[TpoOupku

[taTtuB nmst mpoOUPOK

[Turietku (B aCCOPTUMEHTE)

Konbsl B (accopTuMeHTE)

3.2. UndopMaunnoHHoe odecnevyeHne 00yueHust

PEKOMEHAYEMAS{ JIUTEPATYPA

Jna cmyoenmog

IMa6puensu O.C., OctpoymoB U.I'. Xumus: yueOHUK I 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

00pa3oBaTeNbHBIX OpraHu3aIlfii, 0CBAUBAIONIUX MPOHECCHUU U CIIEIUATLHOCTH

CIIO. - M., 2017
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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 NMPodeCcCHOHANTBHBIX 00Pa30BATENbHBIX OpraHu3alluii,
ocBauBaromux npodeccun u cnenuansHoctu CI10. — M., 2017

6. Epoxun KO.M., KoBaneBa U.b. Xumus aiis npodeccuit u cienuaibHOCTEH
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 @enepanuu: deaep. 3aKoH OT
29.12. 2012 Ne 273-®3 (B pen. ®enepanbubix 3akoHoB 0T 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-P3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, 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. [Tpuka3z Munuctepcta oopazoBanus u Hayku PO ot 31 mexabps 2015 r. N 1578
"O BHECEHHUU U3MEHEHUI B (eJiepalibHbIN rOCYJapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT
cpenHero oomiero oopa3oBaHus, yTBEPKIEHHbIN Mpuka3oM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoii @enepannn ot 17 mas 2012 r. N413"

3. [IpumepHas ocHOBHasi 00pa3zoBaTeNbHas MPOrpaMMa CpeiHero ooiero oopa3ona-
HUS, 0I00peHHas pelieHreM peaeparbHOro yueOHO-METOIUYECKOTO OO BEAMHEHUS IO 00-
nemMy oopazoBanuto (mpotokos ot 28 utons 2016 r. Ne 2/16-3).

4. CnaakoB u ap. Xumust 115 ipodeccuit ¥ crneruaibHOCTENR TEXHUYECKOTO POl

(anekTpoHHOE npuiiokeHue). — M.,2017
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NHTEepHEeT-UCTOYHHMKH:

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

OCBOCHUSA NUCHUILJINHBI

KOHTpoJIb 1 OLIeHKa pe3yabTaTOB OCBOCHHMS AUCLUILUIMHBI OCYIIECTBIIAECTCS MPEIO-
JaBaTeJIeM B MPOIECCE MPOBEIECHUSI KOMOMHUPOBAHHBIX U J1A00PAaTOPHO-TPAK-TUIECKUX
3aHATUHN, IPU BBIIIOJIHEHUHU MTPOBEPOUYHBIX PadOT, MPHU PEIICHUH 3a]a4, 3aJaHui B TECTO-
BOH (hopme, B mporiecce 3aiiuThl pedepaTa, BHIITOTHEHUS MHAUBUAYAIbHBIX 3a/IaHUM.

Pe3ynbrarel oOyuenus @opMBbI U METOJIBI
(OCBOGHHbBIEC YMEHUSI, YCBOCHHBIC 3HAHU) KOHTPOJISI U OLICHKH Pe3yJIbTaToOB 00yue-
HUS
OcBOEHHbIE YMEHHUS OueHka 1EMOHCTpALMU CTYACHTOM ITpaK-
— Ha3bIBaTh: M3YYCHHBIC BEIIECTBA 110 «TPUBHAIBHOM» | THYECKUX YMECHHUHU.
WJIM MEKTYHApOAHON HOMEHKIaTypaMm; Pemenue 3ananuii B TecToBOM opme.

— ONpPEHeIATh: BAaJICHTHOCTh U CTEIICHL OKUCIICHUS XU- Pemenue 3anay.

MUYECKHX SJIEMEHTOB, THI XUMUUECKOil cBs3u B co- | OLleHKa M 00CyXIE€HHEe OTBETOB Ha 3aHs-
C€IIMHEHUSX, 3apsi MOHA, IPOCTPAHCTBEHHOE CTpoeHue | THH

MOJIEKYJI, TUIl KPUCTAJUIMYECKON PEIIETKH, XapakTep AHanu3 BBINOIHCHHS 3a[[aHUH [T CaMo-
cpeibl B BOJHBIX PACTBOPAaX, OKHCIIMTENb U BOCCTAHO- | CTOSTEIbHOM paboThI.

BUTE/Ib, HAIIpaBJICHUE CMEIIECHUS PAaBHOBECUS II0X 3amuTa pedepaTos.

BIUSTHUEM Pa3IUYHBIX (PaKTOPOB, U30MEPHI U TOMO-
JIOTH, IPUHAJJIEAKHOCTh BEUIECTB K PA3HbIM KJIacCam
HEOPraHWYECKUX U OPraHUYECKUX COEAUHEHMS; Xa-
paKTep B3aWMHOTO BJIMSIHUS aTOMOB B MOJIEKYJIaX,
TUIBl PEaKUHM B HEOPTaHMYECKOM M OPraHuyecKon
XUMHH;

— XapaKTepHu30BaTh: S-, P-, 0-3JIEMEHTBI IO UX TOJIOKE-
Huto B Ilepuomguueckoii cucreme J[.M. Menneneena;
o01IMe XMMHUYECKHE CBOWMCTBA METAIOB, HEMETAall-
JIOB, OCHOBHBIX KJIACCOB HEOPIaHUYECKUX U OpraHu-
YECKUX COEJAMHEHUH (YIJIeBOAOPOJOB), CIUPTOB, (e-
HOJIOB, aJbJETHI0B, KETOHOB, KapOOHOBBIX KHCIIOT,
aMHUHOB, aMUHOKHCIIOT ¥ YTJIEBOJIOB);

— OOBSCHATH: 3aBUCIMOCTh CBOWCTB XUMHUYECKOTO dJIe-
MEHTa 1 00pa30BaHHBIX UM BEUIECTB OT MOJIOKEHUS B
[Tepuoanueckoit cucreme .M. MenneneeBa; 3aBUCH-
MOCTb CBOWCTB HEOPraHMYECKHUX BEIIECTB OT UX CO-
CTaBa U CTPOEHUS, IPUPOAY XUMHUUECKOHN CBA3U, 3aBU-
CHMOCTb CKOPOCTH XMMHUYECKOW PEaKLUUH OT pa3iiny-
HBIX (PaKTOPOB, PEAKIIMOHHOW CIIOCOOHOCTH OpraHHU-
YECKUX COCIMHEHUN OT CTPOCHUS MOJIEKYJL;

— BBINOJHATh XUMUYECKUH IKCIIEPUMEHT IO Pacro3Ha-
BAHUIO BAXKHEHIITUX HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILIECTB, MTOJYYEHUIO KOHKPETHBIX BEUIECTB, OTHOCS-
IIUXCA K M3YYEHHBIM KJIacCaM COEIMHEHUN;

— TPOBOJUTH PACYETHl MO XUMHUYECKUM (opmyrnaMm u
YpPaBHEHUSIM PEAKLINN;

— OCYIIECTBIATh CAMOCTOSITENIbHBIN MOUCK XUMUYECKOMN
nH(pOpMaIUK C UCTOJIB30BAHUEM Pa3JIMUYHBIX UCTOY-
HUKOB (CIIPaBOYHBIX, HAyYHBIX U HAYYHO-TIOMYISP-
HBIX W3JIaHUI, KOMITBIOTEPHBIX 0a3 IaHHBIX, PECYPCOB
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HNHTepHeTa); NCIONB30BaTh KOMIBIOTEPHBIE TEXHOJIO-
UM U1t 00paboTKH U Mepesadyu XUMUIecKoi nHpop-
MAalliy ¥ ee IPEACTABICHUS B pa3In4HBIX hopmax.

Y CBOCHHBIE 3HAHUSA:

— pOJIb XUMUM B €CT€CTBO3HAHUH, €€ CBSI3b C JAPYTUMU
€CTECTBEHHBIMU HayKaMHU, 3HAaYEHHE B KH3HU COBpE-
MEHHOI'0 00IIECTBA;

— Ba)KHEWIIME XUMUYECKHE MOHSTHS: BEIIECTBA, XUMHU-
YECKUH DJIEMEHT, aTOM, MOJIEKYJa, Macca aToOMOB U
MOJICKYJI, HOH, PaIUKaJ, JTIOTPOIIUS, HYKJIH]IBI ¥ U30-
TOIBI, aTOMHBIC S-, P-, d-opOuTanu, XUMHUYECKas
CBsI3b, DJEKTPOOTPUIIATEIEHOCTD, BAJIEHTHOCTh, CTE-
NeHb OKHUCICHHUA, THOpuau3anus opoOurtaneii, mpo-
CTPaHCTBEHHOE CTPOCHHUE MOJICKYJ, MOJb, MOJISPHAS
Macca, MOJIAPHBI 00beM Ia3000pa3HbIX BEILECTB, Be-
[IECTBA MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOe-
HUS, KOMIUIEKCHBIE COCJAMHEHHUS, TUCIEPCHBIE CH-
CTEMBI, HCTUHHBIC PACTBOPBI, OSJICKTPOIUTHUSCKAS
JUCCOLIMAIUS, KUCIOTHO-OCHOBHBIE PEaKIMH B BO/I-
HBIX paCTBOpaXx, TUIPOJINA3, OKHCICHUEH BOCCTAHOBJIC-
HUE, DJIEKTPOIIU3, CKOPOCTh XMMHUYECKON pPEaKIInH,
MEXaHHU3M PEaKIuH, KaTaau3, TEIUIOBOH 2 (eKT peak-
MU, DHTAJbIMS, TEIJoTa 00pa30BaHUs, DHTPOIMS,
XUMHUYECKOE paBHOBECHE, KOHCTAHTa PABHOBECHSI, yT-
JIEPOHBIN CKeTeT, GyHKIIMOHAIbHAs IPYIINa, TOMOJIO-
TUsl, CTPYKTypHass W TPOCTPAHCTBEHHAsT H30MEpHS,
WHAYKTUBHBIN U Me30MEpHBIN 3(PPeKThI, 37eKTpodu,
HYKJICO( I, OCHOBHBIE THIIBI PEAKIHi B HEOPTaHWYC-
CKOM M OpraHN4ecKON XUMUU;

— OCHOBHBIC 3aKOHBI XHMHH: 3aKOH COXPAHEHUS MacChl
BEIIECTB, 3aKOH IMMOCTOSHCTBA COCTaBa BemiecTs, [le-
puonmueckun 3akoH [[.M. Menneneesa, 3akoH I'ecca,
3aKOH ABOrajpo;

— OCHOBHBIEC TEOPUH XMMHUU; CTPOCHHE aTOMa, XMMHYe-
CKOH CBSI3U, DJEKTPOIUTUYECKON TUCCOLMUAIINU, KHIC-
JIOT ¥ OCHOBAHUH, CTPOCHUS OPTraHNYECKHUX M Heopra-
HUYECKUX COeIMHEHUN (BKII0Yasi CTEPEOXUMHUIO), XU-
MHUYECKYI0 KHHETUKY W XHMHYECKYI) TEPMOJMHA-
MUKY;

— KJaccu(HUKAIUIO M1 HOMEHKJIATYPY HEOPTaHUISCKUX U
OPraHUYECKHX COCTMHEHUN;

— TIPUPOJHBIE UCTOYHHKHU YTIEBOJIOPOAOB M CIHOCOOBI
UX NepepadoTKH;

— BEIIeCTBa M MaTepHalbl, IMIUPOKO HCIOIb3yeMble B
MPAaKTUKE: OCHOBHBIE METaJUIbl M CIUIaBHI, Tpadur,
KBapIl, MUHEPATBHBIC YI00PEHUS, MUHEPAITBLHBIC H OP-
TaHUYECKHE KHUCJIOTHI, IIEI0YH, aMMHUaK, YTIeBOIO-
poJibl, GEHOJ, aHWIMH, METAHOJI, STAHOJI, STHIJICHTJIH-
KOJIb, TTUIEPUH, (DOpMAaNBICTH], alleTalbIeT ]I, alle-
TOH, TJTIOK03a, caxapo3a, KpaxMaJ, KJeTJyaTka, aMHHO-
KHUCTIOTHI, OJIKH, UCKYCCTBEHHBIEC BOJIOKHA, KAYIYKH,
TJTACTMACCHI, YKHUPBI, MBIJIa U MOIOIIIE CPEJICTBA.

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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Tembl HHAUBHUAYAJBHBIX ITPOCKTOB

«XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH CpeIbl»
«Oxpana rugipochepbl OT XUMUUYECKOTO 3arps3HEHUSD)
«OxpaHa MOoYBbl OT XUMHUYECKOT'O 3arpsI3HEHUS
«OxpaHa BO37lyXa OT XUMUYECKOTO 3arpsi3HEHUS
«Oxpana ¢Giopsl 1 GayHbl OT XUMHUYIECKOTO 3arPS3HCHUS
«Moro1ue U YUCTSIINE CPEICTBA»

«CpenctBa 00pHOBI C OBITOBBIMH HACEKOMBIMI)

((CpeI[CTBa JIMYHOM TUTUEHBI U KOCMETUKM

© o N o 0~ WD PF

«JloMarlHss anrexka

10. «3nauenune pH cpenbl pacTBOPOB s XUMHYECKMX M OMOJOTMYECKHX IPOLIEC-
COB»

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

12.«PacTBOpBI B OBITY, HA IPOU3BOJICTBE, B MEIULIUHE

13. Xumuueckue 3J1EMEHTBI B OpraHu3Me 4eJIOBEKA.

14. Cinuku CocTaB ¥ MPUHLHUI PaOOTHI.

15. BoisiBI€HUE YTIIEKUCIIOro ra3a. YeloBeK U KInmar.

16. Kak BbIpacTUTh KPUCTAILIIBI?

17. Xumus kocmoca. Xumusa ConHua.

18. Oxcuasl B Ipupoe.

19. ®usnyeckne CBOMCTBA METAIIOB.

20. Koppo3sus metaiuio. [lonsitue koppo3nn. XuMudeckasi KOppo3usi. INEKTPOXUMHU-
yeckasi Koppo3usi. CrocoObl 3alIMThl METANIOB OT KOPPO3UHU.

21. O6mume crrocoObl MOTyYEeHUS METAIIIOB.

22. MeTtaiuibl B IpUpPO/IE.

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

24. JInunocts JI.1. Menpaeneena.

25. BongopoaHas CBsi3b, €€ POJib B PUPO/IE.



26. bnaroposiHble raspl, DJIEKTPOHHOE CTPOCHHE aTOMOB 0JIArOPOJHBIX Ta30B U 0CO-
OCHHOCTH UX XUMUYECKUX U (PU3UYECKUX CBOMCTB.

27. Bogopoa. [IBoiicTBeHHOE MOJ0kKEHNE BoAopoaa B [lepuoanueckoit cucreme. M3o-
TOIbI BoAopoaa. Tspkenas Boza.

28. 3HauE€HHE METAJUIOB B PUPOJIE U )KU3HU OPTaHU3MOB.

29. HeMeTasuibl — IpOCTBIE BEIECTBA, CTPOCHUE, AJUIOTPOIIHS.

30. KaTroHBI IEIOYHBIX METAJUIOB KaK BaXKHEHas (hopMa ux CylecTBOBaHUS, pery-
JIITUBHAS POJIb KATUOHOB KaJIWsl M HATPUS B )KUBOM KieTKe. [IpupoaHbie coequHeHns
HATpUS U KaJIus, X 3HAYCHHUE.

31. Baxxnelimme coeqMHEHNs KaJlksl, UX 3HaueHue u npuMeHenue. Kanbiuii B npupoae,
ero Ouosiornyeckas poib.

32. ATYOMUHUN — CaMbIi PACIIPOCTPAHEHHBIN B 36MHOM KOPE METaJLI.

33. Yrnepon u ero autotponusi. CBOMCTBA aNIOTPONHBIX MOAU(UKALUN yriiepoia, uxX
3HA4YECHHUE U IPUMEHEHUE.

34. CuMKkaTHast IPOMBIIIIIEHHOCTb.

35. HeorpannueHHbIe monumepsl. [loaumepsl — IpOCThIE BEIECTBA C aTOMHOM KpHUCTAI-
JMYECKON PEIIeTKON: alNIOTPOITHbIE BUIOM3MEHEHHS yriepoja (ainmas, rpadur, kapOuH,
GbynnepeH — B3auMOCBS3b THOpUAN3ALUU OpOUTANIEN Y aTOMOB yTJIEpo/ia C MPOCTPAHCTBEH-
HBIM CTPOCHUEM AJUTOTPOMHBIX MOAUPUKALINN).

36. ITonmumepsl — CIIOKHBIE BEMIECTBA ¢ AaTOMHOM KPUCTAJUIMYECKOM PELIETKOM: KBApII,
KpeMHe3eM (JIMOKCHUJIHBIE COCIMHEHUS KPEMHHUS ), KOPYH (OKCH]T aJTFOMUHHS) U alTFOMOCHU-
JIMKATHI (TOJIEBbIE IITATHI, CI0/a, KAOJIHUH). 3HAY€HNE HEOPTraHUYECKUX MPUPOIHBIX MOTH-
MEpOB B (POPMHUPOBAHUHU OJTHOM UX I€OJIOTMUYECKUX 000JI04€K 3eMITU — JIUTOCHEPHI.

37. Azot u docdop, ux 3HaUeHHE U MpuMeHeHne. A3ot u ¢ocdop B npupoje, ux omo-
JIOTUYECKAs POJIb.

38. XanbKkorensl — npocTbie BeuecTa. Amorponusi. [[pumeHeHrne Kuciopoa u Cepabl.
XanbKOTeHbl B IPUPOJIE, UX OMOJIOTHYECKas pOJib.

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

40. Ocobennoctu ctpoeHus atoMoB 0-3ementoB (IB-VIIB-rpymm). Menp, MHK, XpoM,

JKCJIC30, MapraHell. H&XO)K,Z[@HI/IC 9THUX MCETAJJIOB B IIPUPOAC, UX IMOJTYYCHUC 1 3HAYCHHUC.

Pacnpenesienue yueOHBIX 4acoB 10 (popmMaM 3aHATHI



Ha 2018 — 2019 yuyeOHbIii roa

CrnenuajJbHOCTh AKYyLIEpPCKoe 1es10 (0a3oBasi MOAT0OTOBKA

¢ peanusanueit ®I'OC cpeanero odmero oopazoBanus B npenenax [IICC3)

Jducuunimaa «XuMus»

Kype-1
1 cemecTp
Ilepeuenb KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne KoJu-Bo
HaumeHoBaHue TeMbl KOMOMHHMPOBAHHOTO 3AHSITHUS
n/n | n/m 4acoB
1. 1. Brenenue. Xumus — Hayka o BemecTBax. KoandecTBEHHbIE OTHOIICHHS B XH- 5
MHH.
2. 2. OCHOBHBIE 3aKOHBI XUMUU. [1OHATHE «I0IIY. 2
3. 3. Crpoenue atoMa. CTpoeHue 3JeKTPOHHBIX 000s104ek aTroMoB 1-4 nepuoaos. Oc-
HOBHOE M BO30Y)KJIEHHOE COCTOSIHHE aTOMOB.
4. 4. Ilepnonnueckuit 3akoH u llepuoguyeckas cucTeMa XUMHUYECKHX 3JIEMEHTOB 2
J.M.Menneneena.
S. S. Tunsl xumnuyeckoil cBsizu. CTpoeHne BEeleCcTBa. 2
6. 6. Knaccudukanus xumudeckux peaxiuii. CKOpOCTh peakiuy, ee 3aBUCHMOCTb OT 2
pa3IUYHBIX (DAKTOPOB. XUMHUYECKOE PABHOBECHE.
7. 7. TeroBoit 3¢ (hexT XUMHUIECKUX PEaKIHH. 2
8. 8. OKHCIIUTEIIbHO-BOCCTAHOBUTEIIHbHBIC PEAKIIHH. 2
0. Q. DIEKTPOXUMHYCCKHE TPOIECCHI. DIEKTPOIIH3. 2
10. 10. | Knaccuduxanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE CBOM- 2
CTBA MPOCTHIX BEIIECTB — METAJIOB M HEMETaJI0B. Boopo .
11. 11. | Oxcuppl. JleTyune BOJOpOAHbBIE COSAMHEHNS HEMETAIIIOB. 2
12. | 12. | I'mapOKCHIIBI: KUCIOTHI, OCHOBAaHUS. AMQOTEPHBIC THPOKCHUIBI. 2
13. | 13. | Comu. KommuiekcHbie conu. I'eHeTHyecKast CBS3b MEXKIy KJIACCAMHU. 2
14. | 14. | ducnepcHble cucteMbl. Boma. MUctunHbIC pacTBOpHI. PacTBOpHMOCTS. 2
15. | 15. | CnocoObl BeIpayke€HUs] KOHIIEHTPAIMH PacTBOPOB. 2
16. 16. | BomopoaHblii mokazaTenb. DNEKTPOJUTHYECKAs AUCCOIMAIMS SIEKTPOIUTOB B 2
BOJIHBIX PACTBOpax.
17. | 17. | Peakiuu noHHOro 0OMEHa. 2
18. | 18. | I'mapomnm3 comeil. 2
19. | 19. | lllemo4HbIE U MIETOYHO3EMEIbHBIC METAJLIHI. 2
20. | 20. | AmoMUHUH U €T0 COCTMHCHHUS. 2
21. | 21. | CpoiicTBa COCIMHEHHUH yriiepoaa U KpeMHusi. Heopranndeckne u opraHUYecKue 2
MTOJINMEPBHI.
22. | 22. | CgoiicTBa a30T1a, hochopa 1 UX COCTUHCHHIA. 2
23. | 23. | CoiicTBa KHCIOPOAA, CEPbl U UX COETMHEHUH. 2
24. | 24. | CpoiicTBa raJIor€HOB M UX COCIMHCHHIA. 2
25. 25. | CBoiicTBa COCMHECHHI ME/IH, [IMHKA, XpOMa, XkKeJre3a. 2
Bcero 50
Ilepeuens 1abopamopro-npakmuueckKux 3aHAmMuil
Ne Ne Kou-Bo
HaumeHoBaHue TeMbl J1a00PATOPHO- MPAKTHYECKOT0 3aHITHUS
n/n | n/n 4acoB
1 1 | BeruuciieHus ¢ UCIOJb30BaHUEM ITOHATHHN «KOJIUYECTBO BEIISCTBAY, «IOJIA» 2
2 5 W3ydeHne 3aKOHOMEPHOCTEH U3MEHEHHsI CBOMCTB 3JIEMEHTOB U UX COSTMHEHUN 2
10 ITePUOJIaM | TPYIITaMm.
3 3 Borurcnenuss u3MeHEHHsI CKOPOCTH PEaKINil MPU U3MEHEHUU KOHIICHTPAIH 2
pearupyromux BemeCTB U TEMIIepaTyphl.
4 4 | M3ydeHune OKUCIUTEIBHBIX CBOMCTB IIEPMaHTaHATa KU B PA3IMIHBIX CpPe/ax. 2




5 5 | 3yuyenue peakiuii 00pa3oBaHUsi KOMIUICKCHBIX COSAMHEHUM.
6 6 | M3yueHue XUMUYECKUX CBONCTB OCHOBAaHUH.
7 7 | Onpenenenne Ka4eCTBEHHOTO cOCTaBa coyeil. [ 'mapoaus comeid. 2
8 8 | O600meHNe MO0 MaTepraTy U3YYCHHOMY B TIEPBOM CEMECTpE. 2
Bcero 16
Hroro 3a | cemectp 66
HToro no tucuunjinHe 66
2 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne Koua-Bo
HanmeHnoBaHue TeMbl KOMOMHMPOBAHHOIO 3AHATHS
n/n n/n 4acoB
26. 1. IIpeamer oprannyeckor XUMHUH. TeOpHst CTPOCHMsI OPraHUYECKUX COCIUHEHUN 5
A.M.bytieposa.
27. 2. Knaccugukarus 1 HOMEHKIaTypa oprann4eckux coeanHeHuil. CoBpeMeHHbIE 5
NPEJICTABICHUS O XHMUYECKOM CTPOSHHH OPTaHWYECKUX COCTMHEHHIA.
28. 3. Knaccugukanus peakiyii B OpraHn4eckoil XUMHH.
29. 4. [Ipenenbubie yraeBoaopoabl. Ankansl. [{uknoankaHsl. 2
30. 5. HenpenenbHble yriieBogopoibl. AJKEHBI. 2
31. 6. AJIKaueHBl. 2
32. 7. AJIKVHBI. 2
33. 8. Apenbl. OCOOCHHOCTH XUMUYECKUX CBOWCTB TOMOJIOTOB OCH3071a. 2
34. 9. VicTounuku yrieBogopoioB: He(Th, Ta3, yrob. 2
35. 10. | Kucnoponconepxkamue opranudeckue coeaunenus. Cruptel.  [Ipocteie 2
UPBL
36. 11. | MHOroatoOMHbIE CIUPTHI. 2
37. 12. | ®eHombl. 2
38. 13. | Anpnerunsl. KeToHEL 2
39. 14. | Kap6oHOBBIE KHCIIOTHI. 2
40. 15. | Cnoxusie 3¢upsl. JXKupsl. 2
41. 16. | Yraeronabl. MoHOCaXapu/Ibl. 2
42. 17. | ucaxapumsl. 2
43. 18. | Ilomucaxapuasl. 2
44, 19. | A3oTcoaepikamiue opraHn4ecKue CoeTMHEHNs. AMUHBIL. 2
45, 20. | AMHUHOKHUCIOTHI. 2
46. 21. | benkwu. 2
47. 22. | Hykneunossle kucnotsl. Ctpoenune JIHK u PHK. 2
48. 23. | buonoruyecku akTUBHBIE COCIMHEHMUS. 2
Bcero 46

Hepeuenb ﬂaﬁopamopuo-npakmuuecmlx 3auAmuil

Ne Ne Koxa-Bo
HaunmMeHoBaHMe TeMBbI J1a00PATOPHO- NPAKTHYECKOI0 3aAHATHSA
n/n n/n 4acoB
9 1 N3oMepust 1 HOMEHKIAaTypa yrieBoJopo10oB. Perienne 3a1au Ha BBIBOJ XUMHU- 2
YeCKUX (OPMYIL.
10 2 CoiicTBa TBepabIX napaduHOB. Beuncienus no XuMu4eckum Gopmysam u 2
110 YPAaBHEHMSIM pEaKIUH.
11 3 CaoiicTBa 3THIIeHA. M3yueHne CBOMCTB IMONMMeEpPOB. PacueTsl Macchl BEIIECTB 2
w1 00beMa ra3a o M3BeCTHOMY KOJIMYECTBY BEIIIECTBA, Macce, 00beMY.
12 4 | Usyuyenwne cBoicTB 6eH30ma. PacueT 00beMHBIX JJOJIEi ra30B B CMECSX. 2
13 5 | KauecTBeHHBIE peaKIMy CIUPTOB.




14 6 ®denHoubl. Beruncnenne Macchl paCTBOPEHHOTO BEIIECTBA , COJIEPIKAIIETOCS B 2
OIpeJIeIEHHON Macce pacTBOpa ¢ M3BECTHOI MacCOBOM JT0JIEH.
15 7 | VI3ydeHne BOCCTAaHOBHUTEIIbHBIX CBOMCTB aJIbJICTHIOB. 2
16 8 N3yuyenue CBOMCTB YKCYCHOM KHUCIIOTBI. PacyeT no ypaBHEHUsIM peakLuii po- 2
TEKAIOIIHUX B PacTBOpE
17 9 Crnoxuble 3¢upsl. Kupbl. Pacder mo ypaBHEHUSIM peakifii ¢ H30BITKOM O/1- 2
HOT'O M3 UCXOJIHBIX BEIIECTB.
18 VYraeBozsl. Pacyetr maccoBoii nimn 00beMHOM O BBIX0/1a TPOIYKTA PEAKIIUU 2
10 | ot TeopeTHUecKHu BO3MOXKHOIO. M3ydueHne cBOMCTB MOIMMEPOB U CHHTETHYE-
CKUX BOJIOKOH.
19 11 | 3yueHune BETHHIX peaKIuii OCIIKOB. 2
20 12 | Hubdepenunposannbiii 3a4€T. 2
Bcero 24
Hroro 3a Il cemecTp 70
HToro mo aucuumninHe 136

3aB. oTIeNeHUEM

H.B. Ocsiaknna




TemaTnueckuil NJjIaH JTUCHMILIMHBI « XHUMHUSD)

O0BEM yacoB

HaumenoBanue KomOunupo- | JlabopaTtopHo- Camocros-
pa3znesnoB U TeM BaHHbIC 3a- IPaKTUYECKUE | TeIbHas pa-
HATHUS 3aHATHS bora
1 3 4 5
Paszgen 1. OcHOBHBIE MOHATHS M 3AKOHBI XUMHH 6 2 4
Tema 1.1. Xumus — Hayka o BeliecTBax 4 2 3
Tema 1.2. CtpoeHue aToma 2 1
Paznen 2. O0masi 1 HeopraHm4yecKasi XuMust 44 14 29
Tewma 2.1. Ilepuonnyeckuii 3akoH u [lepuoaudeckas cuctema 2 2 2
xumuyeckux sneMmenToB J[.M1.MenpaeneeBa
Tema 2.2. CtpoeHue BeliecTBa 2 1
Tema 2.3. XuMudecKkue peakiiuu 4 2 3
Tema 2.4. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIHH. 4 2 3
DNEeKTPOXMMHUYECKHE MPOLECCH
Tewma 2.5. Knaccudukanus Bemects. [IpocTeie BemecTsa. 2 1
Tema 2.6. OCHOBHBIE KJIaCCHl HEOPTAaHHYECKUX COCTUHEHUN. 6 6
Tema 2.7. PacTBOpHI 10 4 7
Tema 2.8. XuMust 2I€MEHTOB. 14 2 8
Pasznen 3. Oprannyeckast XuMusi 46 24 35
Tema 3.1. [IpeameT oprannueckoit xumun. Teopust CTpoeHus 2 1
OPraHnvdCcCKuXx COCAMHCHUN.
Tema 3.1.1.Knaccugukanus 1 HOMEHKIATypa OpraHnye- 2
ckux coeauHeHuil. CoBpeMeHHBIE MPECTABICHUS O XHU- 2 2
MHYECKOM CTPOEHUH OPraHUYECKUX COCAUHEHHIA.
Tema 3.1.2.Knaccudukanus peaknuid B OPraHUYECKOU 2 1
XAMUH.
Tema 3.2. IlpenenpHbie YTICBOAOPOIBI. 4 2 3
Tema 3.3. HenpenenapHbIe YTIEBOIOPOIBI 6 4 5
Tema 3.4. ApoMaTHdecKue yriieBo0pOIbI 2 2 2
Tema 3.5. IlpupoaHble ICTOYHUKU YTIEBOAOPOIOB 2 1
Tema 3.6.Kucnopoacoaep:kaimue oprannyecKue coeauHe- 18 12 15
HMSIL.
B Tom uncne, Cimptsl. IlpocThie 3¢upsl. 6 4 5
Tema 3.6.1. Anpnerunsl. KeToHBI. 2 2 2
Tema 3.6.2. KapOOHOBBIE KHCIIOTBI H X POU3BOJIHBIE. 4 4 4
Tewma 3.6.3. YrneBoJbl. 6 2 4
Tema 3.7. A3oTconep:kaiue oprannyeckue coeTUHEHUsI. 4 2 3
Tema 3.8. A3oTcoaep:kaiue reTepoUKINYECKHE COETU- 2 1
Hennsi. HykjienHOBbIe KHCJIOTHI.
Tema 3.9. buojiornyeckn akTHBHBIE COeTNHEHUST 2 1
Hroro: 96 40 68






