I'BIIOY «TOoABLATTHHCKHHA MeIKOJLIEIA

Pabouast nporpamma
Y4eOHO# TUCIUTTHHBI

Xumusn
CnenuanbHocTh: Jlabopamopnasa ouaznocmuxa

(bazoeasn noozomoexa c peanuzayueu ®IrocC
cpeonezo oowezo oopazoeanus 6 npeoenax INNICC3)

2018



PaCCMOT'peHa H 01106peﬂa Ha 3aCCJaHHuHu CocraBiieHa B COOTBETCTBHHU C IMUCBEMOM

IIMK Ne 4 Muno6prayku Poccun ot 17.03.2015 Ne 06-259 «O
[Tpotokon Ne Cordf 26. 2018, HamnpaBJIeHUH  PEKOMEHJALMH [0  OpraHu3aluH
[Tpencenarens IIMK NOJyYeHHs cpexHero obmero oOpa3oBaHus B
(T lpe S reeteq EH. Tabomana npejesiax OCBOEHHs 00pa3oBaTEeNbHBIX —[POrpamMm
CIIO pa base OCHOBHOTO 06miero o6pasoBaHus ¢
yueTom Tpebosatuil PI'OC n nonyvaemoit npopeccun
uid cnermanbHocTd CITO».
\ 1'{‘1 :”‘4’“ H“ }:i.‘ '!l “‘}
3amecTuTelb AMPEKTOPa)
1o w6hofnpougadncwenuoﬁ paboTe
\; § . ,‘,}"‘ 2 J7
el /V% JI. H. MuxaiinoBa
&
CocraBuTeb H.B.OcsHKHHa — npenojaBaTenb BhICIIEH KBaIH(HKALHOHHON KaTeropyuu
PenieHzenTs! JLH. MuxaitioBa — 3aMeCTUTENb IUPEKTOpa IO Yy4eOHO-IPOM3BOJACTBEHHON

pabote



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 IO crnenuaibHocTu JlabopaTopHasi 1uarHo-
CTHKa C OJTHOBPEMEHHBIM IOJIy4eHHUEM CpeHero obiero oopa3zoBanus. [Iporpamma pas-
paboTaHa Ha OCHOBE TpeOoBaHMH (heepaTbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHbBIX CTaH-
JApTOB CPEIHEro OOIIETO U CpeHero npodeccuoHaIbHOTO 00pa30BaHMs C YUYETOM €CTe-
CTBEHHO Hay4HOTO npoduist nomyyaemoii crienuaibHoctd CIIO u IlpumepHoit OCHOBHOM
00pa3oBaTenbHON TPOrpPaMMBbl CPETHETO OOIIEero oOpa3oBaHMs, OJJOOPEHHON pEIIeHUEeM
dbeneparbHOTO Y4eOHO-METOAMYECKOT0 OOBEANHEHUS 10 00IIeMy 00pa30oBaHUIO (MPOTO-
koJ oT 28 utonst 2016 1. Ne 2/16-3).
PaGouast mporpamma cocTaBieHa Jijisi O4HON hopMbl 00yUECHHUS.

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

I[I/ICI_[HHJII/IHa «XHUMHS» OTHOCUTCSA K HpO(l)I/IJII)HBIM JAUCTUITIIMHAM I10 BBI60py 13 004-
3aTCIIBHBIX IIPCIAMCTHBIX o0OacTeii.

1.3. Hesaun 1 321244 y4eOHOM JUCUUILJINHBI —
TPeOOBaHMS K pe3yabTaTaM OCBOCHUS AUCHUIIIMHBI
B pe3ynbTaTe 0OCBOCHHS TUCUHUIIIMHBI CTYACHT I0JKEH 3HATH (IIOHUMATh):

— pOJIb XMMHUHU B €CTECTBO3HAHUM, €€ CBS3b C IPYTUMHU €CTECTBEHHBIMU HAayKaMH, 3Ha-
YEeHHE B KU3HU COBPEMEHHOT0 O0IECTBA;

— BAXKHEWIIME XWUMHUYECKHE MOHATHA: BEIIECTBA, XUMUUYECKUN DJIEMEHT, aTOM, MOJIE-
KyJia, Macca aTOMOB M MOJIEKYJI, MOH, PAIUKaJI, aJUIOTPONUS, HYKJIMIbI K H30TOIIbI, aTOMHBIE
S-, p-, d-opOuTanM, XUMUYECKast CBS3b, DIEKTPOOTPHUIIATEIIBHOCTD, BAJICHTHOCTh, CTCIICHb
OKHUCJIEHUS, THOpUIu3alus opOuTaIeil, IpOCTPaHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJIb, MO-
JsIpHas Macca, MOJISIpHBIM 00beM ra3000pa3HbIX BEIIECTB, BEUIECTBA MOJIEKYJISIPHOTO U HE-
MOJIEKYJIIPHOTO CTPOECHUS, KOMIUIEKCHBIE COCIMHEHUS, JUCIIEPCHBIE CUCTEMBI, UICTUHHBIE
pacTBOPBI, JJIEKTPOIUTUYECKAs NUCCOLMALMA, KUCIOTHO-OCHOBHBIE PEAKLUU B BOIHBIX
pacTBOpax, T’UAPOIIN3, OKUCICHUE U BOCCTAHOBIICHUE, JJIEKTPOJIN3, CKOPOCTh XUMUYECKOU
peaxkuu, MeXaH|u3M PeaKIMH, KaTajau3, TeIIoBol 3((eKT peakuu, SHTAIbINS, TEIUIOTa
o0Opa3oBaHMsl, SHTPOIIKSA, XUMHUUECKOE PaBHOBECHE, KOHCTAHTa PABHOBECHUS, YTIEPOIAHbBIN
CKeJeT, PYHKIMOHANIbHAS TPYyIIa, TOMOJIOTHSI, CTPYKTYpHasi U IPOCTPAHCTBEHHAS U30Me-
pusi, UHAYKTUBHBIN 1 Me30MEpHbIN 3((DEKThI, ANeKTpoPuil, HyKIeo(Hsl, OCHOBHBIE THIIBI
peaKLMil B HEOPTraHUYECKON U OPraHUYECKON XUMHUU;

— OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAHEHHS MACChl BEUIECTB, 3A4KOH MOCTOSIHCTBA
cocrtaBa BemiecTB, [lepuoguueckuii 3akon .M. Menneneena, 3akoH I'ecca, 3akoH ABora-
ApoO;

— OCHOBHBIE TEOPUU XUMHUH; CTPOCHUE ATOMA, XUMUYECKOU CBSA3H, DJIEKTPOIUTUYECKOU
JOVCCOLMALNH, KACIOT U OCHOBAHUM, CTPOCHUSI OPTaHUYECKUX U HEOPTaHUYECKUX COENIH-
HEHU (BKJIIOYasi CTEPEOXUMHUIO), XUMUYECKYIO KUHETUKY U XUMUYECKYIO TEPMOANHAMUKY;

— KJIacCU(UKALIMIO U HOMEHKJIATypy HEOPraHUYECKUX U OPIraHUYECKUX COETUHEHUH;
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— TPHUPOJHBIC HCTOYHUKH YTIEBOIOPOIOB U CIIOCOOBI MX MEPEepabOTKH;

— BEIIECTBA M MaTePHAIIbI, ITUPOKO UCTIOIh3yEeMbIe B TPAKTHUKE: OCHOBHBIC METAJLIbI U
CIUIaBbl, TpauT, KBapl, MUHEpaJIbHbIE yI0OpEHUs], MUHEPATbHbIE U OPraHUYECKHE KHUC-
JOTHI, IIEJI0YH, aMMHUAK, YIJIEBOJAOPObI, (PEHOM, aHWIWH, METAHOJI, 3TAHOJ, STHUJICHIJIN-
KOJIb, TJIMLIEPUH, (POpPMaNbIEru/l, aleTalbIeru/, aleToH, TIII0K03a, caxaposa, Kpaxmall,
KJIETYaTKa, aMUHOKHUCIIOTHI, OEJNKH, MCKYCCTBEHHBIC BOJIOKHA, Kay4dyKH, IIACTMAcCHl,
KUPBI, MbUIa U MOIOIIIE CPEJICTBA.

B pe3ynbraTe 0CBOSHUS IUCIUIUIMHBI CTYACHT JODKEH YMETh!

— Ha3bIBaTh: U3YUYCHHBIC BEIECTBA TI0 «TPUBUAIHHOW» I MEXIYHAPOJIHONH HOMEH-
KJIaTypam;

— OTPECNATh: BaJICHTHOCTh M CTENEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, THUI XH-
MUYECKOW CBSI3U B COCIMHEHUSX, 3aps]l MOHA, IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, THII
KPUCTAIUTMYECKON PEeMIETKH, XapaKTep CPeibl B BOJAHBIX PACTBOPaX, OKUCIUTEIh U BOCCTA-
HOBHTEIb, HAIIPABICHUE CMEIICHNUS PABHOBECHS MO/1 BIUSIHUEM Pa3INIHBIX (PaKTOPOB, U30-
MEpPBI U TOMOJIOTH, PUHAIICKHOCTH BEIIECTB K Pa3HBIM KJIaccaM HEOPTaHUYECKUX U Opra-
HUYECKHUX COCTMHEHUS; XapaKTep B3aMMHOTO BIUSHUS aTOMOB B MOJIEKYJIaX,, THITHI PEAKITHiA
B HEOPTraHWYECKON U OPTraHUYECKON XUMUU;

— XapaKTepu30BaTh: S-, P-, -2JIEMEHTHI 110 UX MOJIOXKEHUIO B [lepronndeckoii cucteme
JI.W1. MenneneeBa; 00111e XUMUYECKUE CBOMCTBA METAJIOB, HEMETAJUIOB, OCHOBHBIX KJIac-
COB HEOPraHWYECKUX U OPraHUYECKUX COEIUHEHUH (YrIeBOJOpPOIOB), CHUPTOB, (PEHOJIOB,
aJIbJICTU/IOB, KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHCIIOT U yTJIIEBOJIOB);

— OOBSACHATH: 3aBUCUMOCTb CBOWCTB XUMHUYECKOTO AJIEMEHTA U 00pa30BaHHBIX UM Be-
mecTB oT nosioxkeHus B [lepuoanueckont cucreme /.M. MenaeneeBa; 3aBUCUMOCTh CBOMCTB
HEOPTaHUYECKUX BEIIECTB OT X COCTaBa U CTPOSHUS, IPUPOLy XUMHUUECKOHN CBS3H, 3aBU-
CUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUH OT Pa3IMUHbIX (PAKTOPOB, PEAKIIMOHHOM CcI1OCO0-
HOCTU OPTaHUYECKUX COCAMHEHUN OT CTPOEHUS MOJIEKYJI;

— BBIMIOJTHATh XUMHUYECKUH IKCIIEPUMEHT 0 PACIIO3HABAHUIO BAXXHEHIITMX HEOPTraHU-
YECKUX U OPraHMYECKHX BEIECTB, MOTYYEHHIO KOHKPETHBIX BEILECTB, OTHOCSAIIMXCS K U3Y-
YeHHBIM KJIaccaM COEeIUHEHUH;

— TMPOBOAMTH PACUETHI 10 XUMUIECKUM (POpMYJIaM B YPaBHEHHSIM PEaKIIUi;

— OCYIIECTBIIATh CAMOCTOSITENIbHBIN MOUCK XUMHUYECKON MHPOpPMAINH C UCTIOIh30Ba-
HUEM Pa3JIMYHBIX MCTOYHUKOB (CIPABOYHBIX, HAYYHBIX W HAYYHO-TIOMYJISPHBIX U3IAHUM,
KOMIBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB MIHTepHETa); UCTIONB30BATh KOMIIBIOTEPHBIE TEXHO-
JIoTUU 71 00paOOTKU M TIepeadn XUMUIECKOW HH(GOPMAIINH U €€ TIPE/ICTABIICHUS B pa3-
JUYHBIX (OpMax.

OcBoeHue cosiepKaHus yueOHONU JUCIMILTUHBI « XUMUS», 00ecreunBaeT
TOCTHKEHHE CTYICHTAMU CIICAYIONUX MPeAMETHbIX Pe3yJbTaTOB:

— MOHMMAaHHUS TII00ATBHBIX MPOOJIEM, CTOSIIIHNX MEePe]l YETOBEYECTBOM: SKOJIOTHIECKHX,
YHEPTreTUYCCKUX U CHIPHEBHIX;

— 0OBSCHEHUS! XUMUUYECKUX SIBICHUN, IPOUCXOISIINUX B TPUPOJIE, OBITY U Ha TIPOU3-
BOJICTBE;

— HKOJIOTMYECKH I'PaMOTHOTO MIOBEJICHUS B OKPY>KAIOIIEH cpelie;

— OIICHKH BIUSTHUSI XUMHYECKOTO 3arps3HEHUS OKPYKAOIIEH Cpeibl Ha OpraHu3M ue-
JIOBEKA M IPYTHE KUBbIC OPTaHU3MBI,



— 0Oe3omacHoi paboThI ¢ BEUIECTBAMHU B TaOOpAaTOpUU, OBITY M Ha MPOU3BOJICTBE;

— OmpenesieHrs BO3MOXKHOCTH MPOTEKaHUSI XMMUYECKUX MPEBPALICHUN B Pa3IUYHBIX
YCIIOBUSIX U OLIEHKU UX MOCIEACTBUM;

— pacro3HaBaHUA U UACHTU(DUKAINS BaXKHEHUIIINX BEIIECTB U MaTEPUAJIOB;

— OILICHKU Ka4eCTBa MUTHEBOM BOJIbI M OTJICTBLHBIX MUIIEBBIX NPOIYyKTOB;

— KPUTHUYECKOM OLIEHKH JIOCTOBEPHOCTU XUMHUUECKOU HH(MOPMAIUH, TOCTYMAONIeH 13
Pa3IMYHBIX UCTOYHHUKOB,

— chopMHpPOBAaHHOCTH COOCTBEHHOM MO3UIIMHU 110 OTHOLICHUIO K XUMHYECKOH HUHDOP-

MalyH, NOJIy4aeMOU U3 pa3HbIX UCTOYHUKOB.

B pe3ynpTaTe 0CBOEHUS AUCHHUIUIMHBI Y OYIyIIEro MEIUIIMHCKOTO JTaOOpaTOpHOTrO
TEXHHKA JOJHKHBI (DOPMHUPOBATHCS CIEAYIOIINE 00IIe KOMIIETEHIIUH, BKIIIOYAIOIIHE B ce0s
CITIOCOOHOCTH (10 6a30BOM MOJATOTOBKE):

OK 1. IloHumath CymHOCTb U COIMATIbHYIO 3HAYMMOCTh CBOEH Oymy1ieit mpodeccun,
IIPOSIBJISIT K HEW YCTOMYMBBIA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JI€SITEIHOCTD, BLIOUPATh TUMIOBBIE METOBI U
CIOCOOBI BBITTOJIHEHUS PO ECCHOHANBHBIX 3a/1a4, OLICHUBAThH UX BHITIOJHEHUE U KAYECTBO.

OK 4. OcymiecTBisATh HOUCK, aHAINU3 U OLIEHKY HHPOpMAIK, HEOOXOAUMOM J1JIsl 1O~
CTaHOBKH U pelleHus MpodeccuoHaNIbHBIX 3a/1a4, IPo(heCcCHOHATBHOTO U IMYHOCTHOT'O pas-
BUTHS.

OK 10. bepexHO OTHOCUTBCSA K MCTOPUYECKOMY HACIIEINIO U KYJbTYPHBIM Tpaju-
UM HapoJia, yBaXkaTh COLIMAJIbHBIE, KYJIbTYPHBIE U PEIUTUO3HBIE PA3IAYUSL.

OK 11. BbITh TOTOBBIM OpaTh Ha ce0sl HDAaBCTBEHHbIE 00513aTEIBCTBA IO OTHOLIEHUIO
K IPUPOJIE, OOUIECTBY U YEIOBEKY.

N3yuyenune naHHOM TMCUUILIMHEI IBJIsIETCA 0a30i1, HA KOTOpPOU OyyT (hOpMUPOBATHCS
cienyromue npodeccuoHanbHble KOMIIETEHIIMHM, COOTBETCTBYIOIINE OCHOBHOMY BUAY IPO-
(bheCcCHOHAIBHOM JIeSITEIIbHOCTH:

5.2.1. TIlpoBenenue 1abopaTOPHBIX OOIMICKIMHUYSCKUX MCCIICI0BaHUM.

[IK 1.1. ToToBUTH pabodee MecTO i MPOBEACHUS JTaOOPATOPHBIX OOIIEKINHAYE-
CKHUX UCCIICIOBAaHUN.

[1IK 1.2. TIpoBoguTh nabopaTopHbie OOIMIEKIMHUYECKHUE UCCIEAOBaHUS OMOJIOTHYe-
CKHMX MaTepHaJiOB; y4aCTBOBATh B KOHTPOJIE KaueCcTBa.

1.4. Kosin4yecTBO 4acoB Ha OCBOCHHE
paboueil mporpaMMbl y4eOHOM TMCIUIIMHbI:
MaKcUMalbHOU yueOHOM Harpy3ku ooyuatomerocs — 204 yaca, B TOM YHUCIIE:
— 00s3aTeNbHON ayAUTOPHOM yueOHON Harpy3ku oOydaromierocsi — 136 yacos;
— CaMOCTOSITEJIbHON paboThl 00yUaromierocsi — 68 4acos.



2. CTpyKTypAa U coaepkaHue y4eOHOM U CIUTIITHHbI
2.1. O0bém yueOHOM NTMCIUILUIMHBI M BUAbI 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 (coctaBiieHUue (HOPMYIT BEILIECTB,
COCTABJICHUE HA3BAaHHI BEILECCTB, HAMCAHUE YPABHEHUI XMMHYCCKHX peak- 38
IIUH, pEIICHNE TIENOYEK TPEBPAIICHHS)
— HOArOTOBKA COOOIIEHUN 6
— COCTaBJICHUE JJICKTPOHHBIX M AJIEKTPOHHO-Tpadudeckux Gopmyn 1
— MMOCTPOCHHE N300PAKCHHI TEOMETPUIECKUX (POPM MOJIEKYIT C pa3HBIM TUIIOM 1
THOPHTHBIX OpOHTAICH.
- CO(CjTa:];J'IeHI/Ie XapaKTEPUCTHK XUMHUYECKUX DIIEMEHTOB IO IOJIOKECHHIO B 1
[1CX

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




2.2. TemaTuyecKkni IUVIAH U COAEPKAHUE YHeOHOM TMCIUIIMHBI « XUMMSD)

HaunmenoBaunue
pa3zieyioB U TEM

Coneprkanue y4eOHOro MaTepHana, KOMOMHHPOBAaHHBIC U TaOOPaTOPHO-
NPAaKTHYECKHUE 3aHATHUS, CAMOCTOATENbHAS Pad0oTa CTY/ICHTOB

O0BEM HyacoB

KomMOuuu-
POBaHHbBIE
3aHATUA

JlaboparopHo-
HPAKTHYECKHE
3aHATUA

CamocTos-
TeJbHAs pa-
oora

YpoBeHb
0CBOE-
HUS

1

2

3

4

5

6

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

W3mepenue BeniecTBa. Macca aTOMOB U MOJIEKYJl. ATOMHasi €IUHULA
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
amop(dHoe), )KUIKOE U Ta3000pa3Hoe. 3aKOH ABOTIapo U €ro CIeICTBUS.
MousipHblii 00BEM BEIIECTB B ra3000pa3HOM cOocTOSTHUU. OObeTMHEHHBIH
ra3oBblii 3aKOH U ypaBHeHUEe MeHeneeBa-Knaneipona.

Cwmecn BeniecTB. Paznnumns Mexay cMecsiMU U XUMUYECKUMH COEIM-
HeHusIMU. MaccoBasi 1 00beMHas JOJTM KOMIIOHEHTOB CMECH.

Kom6unupoBanHnoe 3ansitue Ne 1. Beenenne. Xumus - Hayka o Bellle-
ctBax. KonnuecTBeHHbIE OTHOLIEHMSI B XUMUH.

KomOunupoBannoe 3austue Ne 2. OcHOBHBIE 3aKOHBI XUMuH. [loHsITHE
«J10TI5D).

CamocrosiTenbHas paboTa CTyIeHTOB.

[ToaroroBka cooOIIeHHS IO OJHOW U3 TpeIoKeHHBIX TeM: «[lma3ma-
4eTBEPTOE COCTOSTHHE BEIIECTBA», «AMOpP(HBIC BEIIECTBA B IPUPOJIE, TEX-
HUKE, OBITY».




JlaGopaTopHo-nipakTHueckoe 3ansaTue Ne 1. Beraucienus ¢ ucmosib3o-
BAHHEM MOHSITHI «KOJUYECTBO BEIIECTBAY, «MOJIbY.

CamocrosiTenbHas padoTa CTyICHTOB.
PacueT MaccoBOW J0JIM DJIEMEHTA B BEIIECTBE.

Tema 1.2. Crpoe-
HUE aToMa

Coneprkanne yuyeOHOU nHpOpMaIIUHU.

ATom - cinoxHas 4vactuua. Jloka3aTelbCcTBa CIOKHOCTH CTPOCHMS
aToMa: KaTOAHbIE M PEHTTCHOBCKUE Jyud, (oTod3ddexr, paanoakTus-
HOCTb, JJIEKTPOJIM3.

[Tnanerapnas monens atoma D. Pesepdopna. Ctpoenne aroma mo H.
Bbopy. CoBpemenHbI€ ITpeicTaBIeHMs O CTpoeHnU aroma. KopryckymnsipHo-
BOJIHOBOH lyaJIu3M 4acCTHUL MUKPOMUpA.

CocTaB aTOMHOTrO S7Jpa - HYKJIOHBI: IPOTOHBI M HEUTPOHBI. M30TOIIBI 1
HYKJIUJBL. Y CTOWYUBOCTD SIEDP.

OnexTpoHHas 000s10uka atoMoB. [ToHATHE 00 IEKTPOHHOMOPOUTAIIH
U 3JIEKTpOHHOM oOsake. KBaHTOBbIE UncIa: rilaBHOE, OpOUTaNbHOE (I10-
004HOE), MArHUTHOE ¥ CIMHOBOE. Pacripenienienue 3J1eKTpOHOB IO dHEpre-
TUYECKUM YPOBHSM, MTOJYPOBHSIM U OpOUTAISIM B COOTBETCTBUH C IPUH-
LAIIOM HauMeHbIIen sHepruu, npuHuunom I[laynu u npaswiom ['yHpa.
DNeKTpOHHbIE KOHPUTypallui aTOMOB XMMHUYECKHX 3JIEMEHTOB.

BanenTHble BO3MOKHOCTH aTOMOB XMMHUYECKHX AJIEMEHTOB.

DneKTpOHHAsT KiIacCU(BHKAIM XUMHUSCKUX JIIEMEHTOB: S-, p-, d-, f-
JJIEMEHTHI.

KomOunupoBannoe 3anstue Ne 3. Ctpoenue aroma. CTpoeHHE 3JIEK-
TPOHHBIX 000JI04eK aTOMOB 1 — 4 mepruoaoB. OCHOBHOE U BO30YKIEHHOE
COCTOSIHME aTOMOB.

CamocTosTenbHast paboTa CTYAEHTOB.

CocraBieHue 3JeKTPOHHBIX, AIEKTPOHHO-Tpaduyeckux GopMyI IeK-
TPOHHBIX 0005104eK aTOMOB 1 — 4 nepuo10B

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

Pasgen 2. O0Omas u
HEOpraHWYeCKast
XAMUS

44

14

29

Tema 2.1. Ilepuo-
JTUYECKUN 3aKOH U

Copnepxanue yueOHOM nHpopmanuu.




[Tepuonuueckas
cucreMa XHUMHU4Ye-
CKUX  DJIEMEHTOB
JA.N.Menneneena.

Otkpertue [lepuognueckoro 3akoHa. [Ipeanoceiku: HakorIeHHE pak-
TOJIOTUYECKOT0 MaTepuana, pabotsl npenmecrsenankos (U.B. lebepeii-
Hepa, A.D. lllankyprya, /Ix.A. Heronenaca, JI.FO. Meiiepa), che3n xuMu-
koB B Kaprcpys, nuunoctusie kadectBa .M. MenneneeBa. OTKpbITHE
J.N. MenneneeBbiM [lepuoanueckoro 3akoHa.

[Tepuoanueckuit 3akon u crpoenue aroma. Mzoromnsl. CoBpeMeHHOE
MOHATHE XUMUYECKOTO0 3JIeMeHTa. 3akoHOMepHOCTh I'. Mo3nu. CoBpemen-
Hast popmymupoka [leproguueckoro 3akoHa. [lepuonnyeckas cuctema u
cTpoeHue atomMa. OU3NYECKHUI CMBICI TOPAIKOBOIO HOMEpPA HJIEMEHTOB,
HOMEpPOB Tpymibl U nepuoja. [lepuogndyeckoe M3MEHEHUE CBOMCTB dJie-
MEHTOB: pajuyca aToMa; SHEprui MOHU3ALUU; 3JIEKTPOOTPULIATEIbHOCTH.
[IpuunHBl U3MEHEHUS METAUIMYECKUX U HEMETaJUTMYeCKUX CBOWMCTB dJie-
MEHTOB B TPYMIAax U MEPUO-TX, B TOM YHUCIE OONBIINUX U CBEPXOOIBIIHX.
3nauenue [lepuoauueckoro 3akoHa u [leproauueckoit cucTeMbl XuMuye-
ckux 3nemeHnToB JI.M. MenneneeBa A pa3BUTHS HAYKH U TIOHUMAHUS XU-
MHYECKOW KapTHHBI MUpA.

KomOunupoBannoe 3anstue Ne 4. [Tepuoandeckuii 3akoH u [lepuoau-
yecKas cucteMa XxuMuueckux asemMenToB [[.M.Menpeneena.

CamMocTosTenpHas pa60Ta CTYACHTOB.
XapaKTepI/ICTI/IKa 9JICMCHTOB II0 ITOJIOXKCHHIO UX B HGpHOI{H‘IGCKOﬁ CH-
CTCMC.

Tema 2.2. Ctpoe-
HUE BEIIeCTBa

Conepxanue yueOHOM nHpopManuu.

ITonsiTHE O XUMHUUYECKOM CBSI3U. THUIIBI XUMUYECKUX CBS3€ii: KOBAJICHT-
cas, MOHHAsl, METaJUINYecKasi U BOJIOPOIHAS.

KoBanentHas xumudeckas cBs3b. J[Ba MexaHuzMa oOpa3oBaHUs 3TOM
:BsI3M: OOMEHHBIN U JOHOPHO-aKIeNnTOPHbINH. OCHOBHBIEC MApAMETPBI 3TOTO
TUMA ;BA3U: JUIMHA, IPOYHOCTb, YIOJI CBSI3U WJIM BaJICHTHBIN yroa. OCHOB-
HbI€ CBOMCTBAa KOBAJEHTHOW CBS3W: HACBIIIEHHOCTh, MOJISPU3YEMOCTh U
MPOYHOCTh. DIIEKTPOOTPUILIATEIHHOCTh U KiIacCU(PUKAIMSI KOBaJCHTHBIX
CBSI3€M M0 ATOMY MPU3HAKY: MOJISIPHAs U HEMOJISIpHAS KOBAJICHTHBIE CBA3H.
[TonspHOCTH CBSI3U M TOJSAPHOCTH MOJIEKYNBl. Crmoco0 mepeKkphIBaHUS
AJIEKTPOHHBIX OpOHWTAIe W KiacCcH(UKAIM KOBAJEHTHBIX CBS3EH 10
3TOMY NPU3HAKY: 0i- U T-CBA3U. KpaTHOCTh KOBaJIEHTHBIX CBS3€H U KIIacCH-
(buKaus X 1Mo 3TOMY MPU3HAKY: OJIMHAPHEIE, IBOMHBIC, TPOMHBIE, TIOJTY-
TOpHBbIE. THUIBI KPUCTAJUIMYECKUX PEHIETOK Yy BEIIECTB C A3THUM THUIIOM
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CBA3U: ATOMHBIE M MOJEKYJsIpHble. DPU3HUECKUE CBOMCTBA BELIECTB C
STUMHU KPUCTAJUTMYECKUMU PEIIETKAMHU.

Nonnas xumudeckas cBsi3b, Kak KpalHUM CIydail KOBaAJIGCHTHOM MOJIsIp-
HO cBs13u Mexanu3m 00pa30BaHusl HOHHOM CBsi3U. VIOHHBIE KpHUCTAIIITHYe-
CKHE PELIETKU U CBOMCTBA BELECTB C TAKUMHU KPUCTAIIAMH.

Meraninueckas XMMUYECKasi CBS3b, KaK OCOOBIM THII XHMHUYECKOM
CBA3M, CYIIECTBYIOIIMM B METAJJIaX U CIlaBax. Ee oTIMYMs U CXOJCTBO ¢
KOBQJIEHTHOW W MOHHOM CcBA3sSMU. CBONCTBA METAJUIMYECKOM CBs3U. Me-
TAJUIMYECKUE KPUCTAJUIMUYECKUE PELIETKH M CBOMCTBA BELIECTB C TAKUMU
KpHUCTaJlJIaMHU.

Bopopoanas xumuueckas cBsizb. MexaHu3m 00pa3oBaHUsI TAKOU CBSI3H.
Ee xnaccudukanys: MeXMOJIEKYIISIpHAS U BHYTPUMOJICKYIISIpHAst BOJOPO/I-
HbIE CBSI3U. MOJEKYJISIpHbIE KPUCTAINIMYECKUE PEUIETKU JJI1 3TOro TUIa
cBaA3u. Ousnyecknue CBOMCTBA BEIECTB ¢ BOJOPOAHON CBs3bI0. buosoru-
Yyeckasi poJib BOJOPOJIHBIX CBSI3€il B OpraHU3alMK CTPYKTYp OuomoIuMe-
pOB.

Enunas npupoia XMuMHUYECKUX CBSI3€l: HAIMYUE PA3JIMYHBIX TUIIOB CBSI-
3eil B OIHOM BEIIECTBE, IEPEX0] OJJHOrO TUIIA CBSI3U B JPYTOM U T.II.

KomOunupoBannoe 3austre Ne 5. Turnbl xumudeckoii cszu. CtpoeHue
BEIIECTBA

CamocTtosTenbpHas paboTa CTYACHTOB.

[ToaroToBka cooOIIEHHI TIO OJTHOM U3 TIPETIOKEHHBIX TeM: «Bomopo-
Has CBfA3b, €€ poOJb B Ipupone», «bHosorudeckas pojab BOJOPOIHBIX
CBsI3€H B OpraHU3aIMK CTPYKTYp OnomnonumMepoBy, «Equnas npupona xu-
MHUYECKUX CBA3EH: HAINYME PA3JIMYHBIX TUIIOB CBS3€M B OJJHOM BEILIECTBE,
II€PEX0/] OJTHOTO TUIIA CBA3U B APYTOM».

[TpakTueckoe 3ansaTue Ne 2. 3yueHne 3akOHOMEPHOCTEN U3MEHEHUS
CBOMCTB 2JIEMEHTOB M MX COEAMHEHUH 1O NEPUOAAM U IPYIIIAM

CaMocTosTenpHas pa60Ta CTYACHTOB.

HpI/IqI/IHBI M3MCHEHHS METAJINYCCKUX U HEMETAUIMUECCKUX CBOMCTB
QJICMCHTOB B I'pyIIliax U nepuoaax, B TOM YUCIIC OOJIBIIINX U CBCpX6OHL-
IInX.

Tema 2.3. Xumun-
YECKHUE PEAKINHI

Copneprxanue yueOHOM nH(pOpMAIHH.
BeposTHOCTh NPOTEKaHNs XMMHYECKUX peaklnnil. BHyTpeHHss dHep-
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rust, SHTAIbIU. TermnoBoi A3heKT XuMudeckux peakuuid. Tepmoxumuye-
ckue ypaBHeHus. CTaHzapTHas SHTAJIBIUS peakiuii U oOpa3oBaHUs Be-
mectB. 3akoH .M. I'ecca u ero cineactBusi. DHTPOIHUSL.

CxopocTtb xummnueckux peakuuii. [lonstue o ckopoctu peakuuii. Cko-
POCTb TOMO- U F€TEPOrE€HHOM peaKIMu. JHEPIUsl AKTUBALIUH.

@akTopbl, BIUSIOIIKAE Ha CKOPOCTh XUMHUYECKOW peakuuu. [Ipupona
pearupyromux BemiecTB. Temmeparypa (3akon Bant-I'odda). Konmnenrpa-
uus. KaranuzaTopel U KaTtaaus: rOMO- U F€TEPOTrE€HHBIM, UX MEXaHU3MBbI.
®epMeHTBI, UX CPABHEHUE C HEOPraHUYECKUMHU KaTalu3aTopamu. 3aBUCH-
MOCTb CKOPOCTH PEaKLUil OT MOBEPXHOCTU COIIPUKOCHOBEHUS pearupyro-
LIUX BEIIECTB.

OOpaTtuMoCcTh XUMHUYECKUX peakiuil. Xumuueckoe paBHoBecue. [1ons-
THE 0 XMMUYECKOM paBHOBECUHU. PaBHOBECHBIE KOHIIEHTpaLUU. /JuHaMuy-
HOCTb XUMHUYECKOT0 paBHOBecHUs. PaKTOPBI, BIUSIOIINE HA CMEILLIEHUE PaB-
HOBECHSI: KOHIIEHTpallus, 1aBienue, remmneparypa (npuniun Jlelllarense).

KomOuampoBanHoe 3anstue Ne 6. Knaccudukanus XUMAYECKUX peak-
1uit. CKOpOCTh peaklliy, €€ 3aBUCUMOCTh OT Pa3IMyYHBIX (aKkTopoB. Xu-
MHYECKOE PABHOBECHE.

CamocrosTenbHas paboTa CTyIEHTOB.

Pacuer cpenHell CKOPOCTH pEeaKLMU MO KOHLEHTPAIUU pPearupyromux
BEIIIECTB.

Bbruucnenus ¢ UCnoab30BaHUEM MOHATUSL «TEMIEPATypPHBINA KOAPPH-
LIUEHT CKOPOCTH PEAKLIUN.

KomOunuposannoe 3anstue Ne 7. TemnoBoit 3ppexT XuMUIecKux pe-
AKIUH.

CamocTosTenbHast paboTa CTYAEHTOB.

PacueTsl 10 TEpPMOXMMHYECKHM YPAaBHEHUSM.

Brruncnenue teninoBoro 3¢ ¢dekra peakiuu 1o TermioraMm o0pa3oBaHus
pearupyomux BEIEeCTB U IPOAYKTOB PEAKIIUH.

Haxox1eHre KOHCTaHThl PaBHOBECHSI PEaKIIMU 110 PAaBHOBECHBIM KOH-
LIEHTPALMSAM U ONPEAEICHUE UCXOIHBIX KOHIIEHTPAIIMI BEIIECTB.

ITpakTrueckoe 3ansatre Ne 3. BbIUnCIIEHHS] U3BMEHEHUS] CKOPOCTH pe-
AKIUI IPU U3MEHEHUU KOHLEHTPALIMU PEarupyroLIMX BELUIECTB U TEMIIEpa-

TYpBL.

CaMocTosTenbpHas pa60Ta CTYJACHTOB.
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Cxopocth xuMuueckux peakuuii. [Tonstue o ckopoctu peakuuii. Cko-
POCTh TOMO- U TE€TEPOTEHHON PEAKIINH. DHEPTHs AKTHBAIIHH.

@DakTophl, BIUSIOUIME HA CKOPOCTh XMMHUYECKON peakuuu. [Ipupona
pearupyromux BemecTB. Temmneparypa (3akon Bant-I'odda). Konnentpa-
nus. Katanuszatopsl 1 KaTajlu3: TOMO- M T€TEPOTreHHBI, UX MEXaHU3MBI.

Tema 2.4. Oxucnu-
TEJIHLHO-BOCCTAHO-
BUTEJIbHBIC PEAK-
UHUH. DJIEKTPOXH-
MUYEe-CKHUE TPO-
LIECCHI

Copneprxanue yueOHOH uH(pOpMAITHH.

OKUCINUTEIBHO-BOCCTAHOBUTENBbHBIE peakiuy. CTeneHb OKHUCICHHUS.
Boccranosurenu u okucnurenan. OKUCI€HUE U BOCCTaHOBJIEHHUE. BaxkHei-
LIM€ OKHCIUTEIN U BOCCTAaHOBUTENU. BoccraHOBUTEIbHBIE CBOIICTBA Me-
TaJUIOB -MPOCTHIX BelecTB. OKUCIUTEIbHBIE U BOCCTAHOBUTENIbHBIE CBOM-
CTBa HEMETAJUIOB - IPOCTHIX BellecTB. BoccTaHOBUTEIbHBIE CBOWCTBA Be-
1IeCTB, 0Opa30BaHHBIX AIEMEHTAMU B HU3IIEH (OTpULIATENIbHOM) CTENECHU
okucieHus. OKUCIUTEIbHbIE CBOMCTBA BEIECTB, 00Pa30BaHHBIX JIEMEH-
TaMU B BbICIIEH (TIOJIOKUTENBHOM) CTeNeHN OKUCAeHUsS. OKUCIUTENbHbIE
U BOCCTaHOBUTEJbHBIE CBOMCTBA BEIIECTB, 0OPAa30BAHHBIX 3JIEMEHTAaMH B
IIPOMEXKYTOUHBIX CTEIIEHSIX OKUCIICHHUS.

Knaccugukanus oKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Peak-
MM MEKAaTOMHOIO M MEXMOJEKYJIIPHOTO OKHUCIEHUS-BOCCTAHOBIICHUS.
Peakuyyu BHYTPHMOJIEKYJISIPHOTO OKHUCIJIEHUS-BOCCTAHOBIEHUS. Peakiuu
CaMOOKHCJIEHHSI-CAaMOBOCCTAHOBJICHUS (AUCTIPOTIOPLIMOHUPOBAHUS).

MeToapl cOCTaBiI€HUS YPaBHEHHH OKHCIIHUTEIBHO-BOCCTaHOBUTEIID-
HBIX peakuuil. Metoj anekTpoHHOro 6ananca. BinusiHue cpenbl Ha mpoTe-
KAaHHME OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB.

XYMHYEeCKUEe UCTOYHUKHU TOKA. DIEKTPOJAHbIE MOTEHIaNbI. P cTan-
JApTHBIX AJIEKTPOJHBIX MOTEHIINATIOB (3JEKTPOXUMHUECKHUH PsiJl HaIpshKe-
HUH MeTayoB). ['anbBaHNYECKHE 3JIEMEHTHI U IPUHIUIBI UX padboTsl. Co-
CTaBJICHHE TalbBaHWYECKHX 3JeMeHTOB. OOpa3oBaHHE TajbBaHHMUYECKUX
nap npu XMMHUYECKHUX Ipoleccax. ['aJpBaHUYECKHE 3JI€MEHTHI, IPUMEHsIe-
MBbI€ B KU3HU: CBUHIIOBAsI aKKyMYJIATOpHasi OaTtapesi, HUKEJIb-KaJMHEBbIE
OaTapeu, TOTUTMBHBIC DJIEMEHTHI.

ONEKTPOIN3 pacIiulaBOB U BOJHBIX PACTBOPOB 3JIEKTpoauTOB. IIpo-
LIECCHI, POUCXOASIINE Ha KAaTOJe U aHO/e. Y paBHEHUS AJIEKTPOXUMUYE-
CKHX IIPOLIECCOB. DJIEKTPOIN3 BOJHBIX PACTBOPOB C HHEPTHBIMU JIEKTPO-
namMH. DIJIEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMH 3JIEKTPOJIAMHU.
IIpakTH4eckoe NPUMEHEHUE IEKTPOJIN3A.
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KomOunupoBannoe 3anstue Ne 8. OKHCIUTEIHHO-BOCCTAHOBHUTEIb-
HBIE PEAKIUU.

JlaGopaTopHo-nipakTHyeckoe 3anatue Ne 4. MzydeHne OKHCIUTEIbHBIX
CBOMCTB MepMaHTraHaTa Kajus B pa3JIMYHBIX Cpeaax.

CamocrosiTenbHas paboTta CTyJICHTOB.

PaccranoBka KO3 QHUIIMEHTOB METOIOM JICKTPOHHOTO OaiaHca.

CocraBiieHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKIMHA METOI0M
AJIEKTPOHHOTO OaJiaHca.

KomOunupoBannoe 3anstre Ne 9. DIEKTPOXMMHUYECKHE IPOIIECCHI.
DIEKTPOIIH3.

CamocTosTenbHas paboTa CTyACHTOB.
CocTaBiieHHEe ypaBHEHUH 3JIEKTPOJIN3a

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

Copnepxanue yueOHOM nHpopmanuu.

Mertamisl. [Tonoxenune meramioB B [lepuoauueckoil cuctemMe u 0co-
OEHHOCTHU CTPOEHUs UX aTOMOB. [IpocThie BelecTBa - METauIbl: CTPOCHHE
KPUCTAJUIOB M METaJTMYecKass XuMu4eckas cBsizb. OOmme (usnueckue
CBOWCTBa METAJUIOB U X BOCCTAHOBUTEJbHBIE CBOICTBA: B3auMo/IeiicTBHE
C HeMeTaulaMu (KUCJIOPOJOM, TaJlor€HaMH, Cepoi, a30TOM, BOJIOPOAOM),
BOJOM, KHCJIOTaMH, PacTBOPAaMHU COJIEH, OPraHUYECKUMH BEIIECTBAMU
(ciupTamu, rajoreHajKaHa-Mu, (PEHOJIOM, KUCIOTaMH ), co 1ienodyaMu. Ok-
CHJBI U THJIPOKCHJIBI METAJIJIOB. 3aBUCUMOCTh CBOWMCTB 3TUX COEAMHEHUN
OT CTENEHEW OKHUCIIEHHS METAJUIOB. 3HaY€HHE METAJJIOB B IMPUPOAE U
KU3HU OPTaHU3MOB.

Kopposus meramios. Ilonstue xoppo3uu. XuMHUYecKas KOpPPO3US.
OnexkTpoxumuueckas Koppo3us. CrocoObl 3aIIUThl METAIJIOB OT KOPPO-
3UH.

O61u1me crocoObl momydeHus: MetamioB. Metaiisl B ipupozae. Merai-
JYprusi ¥ €e BUABL: MHUPO-, TUIAPO- U BIEKTPOMETAILTYPIrus. DICKTPOIHU3
pacIiaBoB U pacTBOPOB COESAVMHEHUN METAJUIOB U €r0 NMPaKTUYECKOE 3Ha-
YeHHe.

Hewmerannel. [TonoxeHne HeMETaUIOB B IEPUOAUUYECKOM CUCTEME, OCO-
OCHHOCTH CTPOEHHUS UX aTOMOB. DJIEKTPOOTPULIATEIbHOCTD.

BnaropoHbie razbl. DJIEKTPOHHOE CTPOSHHUE aTOMOB OJIarOpOJIHBIX ra-
30B U OCOOCHHOCTH UX XUMUYECKUX U (PU3NUYECKUX CBOUCTB.

13




Hewmetamibl - mpocThie BenIeCTBA. ATOMHOE M MOJIEKYJISIPHOE X CTPO-
eHue. Amtorpornus. XUMHUYECKUE CBONCTBA HeMETaI0B. OKUCIUTEIbHBIC
CBOMCTBA: B3aUMOJICHCTBUE C METa/NIaMH, BOJOPOJOM, MEHEE IIEKTPOOT-
pULIATEIBbHBIMU HEMETAJJIaMU, HEKOTOPBIMHU CIIOKHBIMH BEILIECTBAMH.
BoccranoButenbHBIE CBOMCTBA HEMETALIIOB B PEAKIUAX ¢ (PTOPOM, KHCIIO-
POJIOM, CJIOKHBIMHU BEUIECTBAMU-OKHUCIUTENSAMU (230THOM M CEpPHOU KHC-
JoTamu U 11p.). Bogopoxa. JIBolicTBeHHOE ToJIOKeHUE BoIopoa B [lepro-
nudeckoit cucreme. M3oronsl Bogopona. Tspokenas Boaa. OKuCIUTENbHbBIE
Y BOCCTAHOBUTEJIBHBIE CBOMCTBA BOJOPOA, €r0 MOJIYYEHUE U IPUMEHEHHE.
Posib Bomopoza B KMBOW U HEXXKUBOW MTPUPOJE.

Kom6unupoBanHoe 3austue Ne 10. Knaccuduxanus u HoMmeHkIaTypa
HEOPraHUYECKHX BEIIECTB. XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
METaJIJIOB U HeMeTalsioB. Bogopo .

CamocrositenbHas paboTa CTyIEHTOB.

OO6ume crnocoObl NOTYYEHUsT METANIOB (KOHCIEKT JOMOJHUTEIbHON
JIUTEPATYphl).

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

WuepTHbIE ra3pl (KOHCHEKT JOMOJHUATENBHON JIUTEPATYPHI).

Hewmerannel — npocTsie BeliecTBa, CTPOCHUE, AJIOTPONHUS (KOHCIEKT
JOTIOJIHATENBHOM UTEepaTypsl). CBOIICTBA BOJOPOIA.

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

Conepxanue yueOHOM nHpopManuu.

Bona. Ponb BozibI Kak cpenooOpa3yromiero BemiecTBa KJIeTKH. JKOJI0-
TUYECKHE aCMEeKThl BOJOIOIB30BaHUs. .BomopoaHbie coeqHEeHUsT HEMe-
TayioB. [lonyyeHue amMmmuaka M XJIOpOBOJOPOAA CUHTE30M M KOCBEHHO.
®usnueckue cBoiictBa. OTHOIIEHHUE K BOJE: KHCJIOTHO-OCHOBHEIC CBOIi-
CTBa.

Oxkcuapl. HeconeoOpa3ytomnue u coseodpasyroriue okcuasl. Kucmor-
HbIE OKCHUIBI, UX cBoHcTBAa. OCHOBHBIE OKCHJIBI, UX CBOWCTBA. AMmdoTep-
HBbIE OKCHIBI, UX CBOMCTBA. 3aBUCHMOCTh CBOMCTB OKCHIOB METAJIOB OT
CTETICHU OKHCIICHHUS.

Kucnoter Heopraamdeckue. KucimoTsl B CBETE TEOPUHU IIEKTPOIUTHYE-
ckoil mucconmanuu. Knaccudukaius HeopraHM4ecKux KucioT. OOmue
CBOMCTBA KUCJIOT: B3aUMOJICHCTBUE HEOPTAHNIECKUX KUCIIOT C METaJUIAMH,
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OCHOBHBIMH U aM(POTEPHBIMH OKCUIAMH U TUAPOKCUAAMHU, C COJSIMHU, 00-
pa3oBaHue CIOXKHBIX 23PUPoB. OCOOEHHOCTH CBONCTB KOHIIECHTPUPOBAHHOMN
CEpHOM M a30THOM KHUCIIOT.

OcHoBanus Heopranuyeckue. OCHOBaHUSI B CBETE TEOPUU IJIEKTPOIIHU-
THyeckoi aucconmanuu. Kinaccudukaiuss HeopraHM4ecKuX OCHOBaHUM.
XUMHUYECKUE CBOMCTBA LIEJIOUEN U HEPACTBOPUMBIX OCHOBaHM. CBOMCTBA
ammuaka. KommnexkcooOpazoBanue. [IoHsTHE 0 KOMILJIEKCHBIX COEIMHE-
Husx. KoopauHannoHHoe Yyicio KoMIUIeKcooOpaszoBarens. BHyTpeHHss u
BHeIH:s cdepa KoMIiekcoB. HoMeHkaTypa KOMIUIEKCHBIX COeIUHEHUH.
N 3HaueHne.

Kom6unupoBanHoe 3anstae Ne 11. Okcunepl. Jleryune BoJopoiHbIe CO-
€IUHEHUS] HEMETALJIOB.

CamocrosTenbHas paboTa CTyIEHTOB.

JBoricTBeHHOE moJioxkeHne Bojopoaa B [1C (KOHCTIEKT JOMOTHUTEIb-
HOM JIUTEPaTyphl).

Hanncanne XuMU4eCKUX ypaBHEHUHN, XapaKTEPU3YIOIIHUX CBOMCTBA BO-
JOPOJIHBIX COEAUHEHUI HEMETAJIIOB, OKCUJIOB.

Kom6unupoBannoe 3anarue Ne 12. ['mapokcuabl: KUCIOThI, 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 peaKklnu, €CJIU OJHO U3 BEIIECTB JaHO B BUJIE pacTBOpA C OIpe-
JIEJIEHHOW MacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA.

Kom6unuposanHoe 3austue Ne 13 Conu. Kommuiekcusie conu. ['enetn-
YyecKas CBSI3b MEX/1y KJIacCaMu.

CamocrosrenbHas paboTa CTyIEHTOB.

Hamncanne ypaBHEHMI XUMHYECKMX PpEaKLUH, XapaKTEepU3YHOLIUX
CBOICTBa HEOpraHM4ecKHux cojeil. CocTaBIeHNE LEMOYEK IPEBPALLEHUI.

Pemienue pacyeTHbIX 3a1a4.

JlabopaTopHo-tipakTuueckoe 3ansaTue Ne 5 M3yuenuii peakumii oopa-
30BaHMsI KOMILJIEKCHBIX COCTMHEHUN.

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.

[TonsTie o0 mucnepcHbIX cuctemMax. Kimaccudukamnusi qTuCepCHBIX CH-
CTEM B 3aBUCMMOCTH OT arperaTHoro COCTOSIHUS JUCIIEPCUOHHON Cpelbl U
JHCTIEPCHOM (ha3bl, a TAKXKe MO pa3Mepy ux vactuil. [ pyboaucnepcHsle cu-
CTEMBI: AMYJIbCUM U CYCIIEH3UHU. TOHKOAMCHEPCHBIE CUCTEMBI: KOJUIOU-
HbIE (30J1M ¥ TeJIM) U UCTUHHBIC (MOJEKYISIPHBIC, MOJICKYISIPHO-HOHHbBIE
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. DMYIIbCUH U CYCIIEH3UH B CTPOUTEIILCTBE, IH-
LIEBOM U MEIULMHCKOW MPOMBIIIJIEHHOCTH, KOCMeTHKe. buonornueckue,
MEJUIIMHCKUE U TEXHOJOTUYECKHUE 30JIM. 3HAUCHHE T'elield B OpraHu3aliu
KUBOM Marepuu. buosornueckue, NUIIEBbIE, MEJULIUHCKUE, KOCMETHUYE-
ckue renu. CuHepesuc Kak (akTop, ONpeNesFoIuil CPOK TOTHOCTH TPO-
IOYKIIMHA Ha OCHOBE Teneil. CBepThIBaHUE KPOBU KaK OMOJIIOTUYECKUIN CHHE-
pe3uc, ero 3HaueHuUe.

[TonsiTue o pactBopax. u3znko-xMMUYECKas MpUpoa paCTBOPEHUS U pac-
TBOPOB. B3anMoselicTBre pacTBOpUTEINS U paCTBOPEHHOTO BellecTna. Pac-
TBOPUMOCTH BemiecTB. CriocoObl BBIpaXKEHUS KOHIICHTPAIMU 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 MPEICTaBICHHUI 00 SJEKTPOIUTUYECKON TUCCOLMAIIUU.
OCHOBHBIE TMOJOKEHUS TEOPUU DIICKTPOJIUTHYECKOU Aucconuanuu. Cre-
MEHb DJICKTPOIUTUYSCKON AUCCONHMAMU U (AKTOPhl €€ 3aBUCHMOCTH.
CuIibHBIC ¥ CPETHUE DJICKTPOJIUTHI.

JHuccoumanus Boasl. Bogopoanslii nokasareins. Cpesia BOJHBIX pacTBOPOB
ANEeKTpoUTOB. Peakiiun oOMeHa B BOAHBIX pacTBOpPaX 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 Tuaponu3 cojeit. CrymeHdarbii rugponus. [IpakTudeckoe
IIPUMEHEHHE THIPOJIU3a.

I'unponu3s oprannveckux BeuiecTB (OeIKOB, dKUPOB, YTIIEBOI0B, OJIU-HYK-
neotuioB, AT®) u ero Omosoruueckoe u npakTuyeckoe 3Hadenue. OMbl-
neHue xxupoB. Peakuus srepuduxarym.

Komb6unuposanHnoe 3anstue Ne 14. JlucnepcHsle cucremsl. Bona. Uc-
TUHHBIE pacTBOPbI. PacTBOPUMOCTS.

CamocrosTenbHas paboTa CTyIEHTOB.

[ToaAroToBUTH COOOLIECHUS 110 OJJHON U3 MPEIIOKEHHBIX TeM: «ICTEeTH-
gecKasi, OMOJIOTUYECKast M KYJIbTYPHAS POJTb KOJUIOUTHBIX CHCTEM B JKU3HH
YenoBeKay, « IMYJIbCUU U CYCIIEH3UH B CTPOUTENBCTBE, MTUIICBON U MEIH-
LIUHCKOW MPOMBINIJIEHHOCTH, KOCMETHKE», «buoiornueckue, mMeauinH-
CKH€ U TEXHOJIOTHMUYECKUE 30J11», «3HAUeHUE Telleil B OpraHu3aluu KUBOU
Marepumny», «buonornueckue, MuileBble, MEAUIIMHCKUE, KOCMETUYECKHE
renny, «CuHepe3uc Kak GpakTop, ONpeAesSONril CPOK TOJHOCTH MPOIYK-
1M1 Ha OCHOBE refiei», «CBepThIBaHUE KPOBU KaK OMOJOTUYECKUN CHHE-
pe3uc, ero 3HaYCHUe».

KomOunuposannoe 3anstue Ne 15. CriocoObl BeIpaKeHHUSI KOHIICHTPA-
LU PACTBOPOB.

CamocTosTenbHast paboTa CTYAEHTOB.

Pemenue 3a1a4 Ha HaX0XKJICHUE POLICHTHON M MOJIIPHOM KOHIIEHTpa-
IIUU pacTBOPA.

Pemenue 3a1a4y Ha BEIYUCIEHHE MACChl UM 00bEMA MTPOAYKTA PEAKIIUU
[0 M3BECTHOH Macce WiIM 00BEMY MCXOJHOTO BELIECTBA, COAEPIKAILETO
OTpeIeIEHHYI0 MAacCOBYIO JIOJIIO MPUMeceil; pacdeT MaccOBOM J10JIU XU-
MHUYECKOTO COCTMHEHHS B CMECH.

KomOunupoBanHoe 3anstue Ne 16. BonopoaHslit mokasaTemnb. Dlek-
TPOJUTHYECKAs TUCCOLMAIMS AJIEKTPOJIUTOB B BOJHBIX PacTBOpax.

KomOunupoBanHoe 3ansrue Ne 17. Peakiiuu noHHOro oOMeHa.

CamocrosrenbHas paboTa CTyIEHTOB.

CocraBiieHHE MOJHBIX U COKPAILEHHBIX HOHHBIX 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.

KomOunupoBannoe 3ansarue No 18. ['muponus coseit.

CamocrosTenbHas paboTa CTyIEHTOB.
CocraBieHue ypaBHEHHI TUapoin3a cojiei, onpeaeneHue cpeasl pac-
TBOPOB.

JlaGopaTopHo-nipakTHueckoe 3aHstue No7 OmpeneneHue KadyecTBEH-
HOI'0 COCTaBa coyiel. [ maponuns3 cosen.

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

Tema 2.8. Xumus
3JIEMEHTOB.

Conepxanue yueOHOM nHpoOpMaLuu.

OnemenTtsl |A-rpynnsl. 1lenounsie metanasl. O01as XapakTepucTUKa
LIEJIOYHBIX METAJVIOB HAa OCHOBAaHMM IOJIOKeHUA B Ilepuonnueckoi cu-
creme anemenToB J.M. MenneneeBa u ctpoenust aromoB. [lonyuenue, du-
3U4ECKUE M XMMHUYECKHE CBOMCTBA IIEJIOYHBIX MeTauioB. KaTnoHsl mie-
JIOYHBIX METAJUIOB KaK BaKHEWIIas XMMHUecKass popMa UX CyILIeCTBOBa-
HUs, PETYJIATUBHAS POJIb KATHOHOB KaJIUs U HATpUs B )KUBOM KiteTke. [Ipu-
POJIHBIE COEIMHEHUS HATPUS U KaJIMsl, UX 3HAUYCHUE.

OnemenTsl ||A-rpynnsl. OO1mas XxapakTepucTHKa 1EI0YHO3EMETbHBIX
METaJUIOB U MAarHus Ha OCHOBaHUU M0JI0KEeHM B [leproanueckon cucreme
anemeHnToB /.M. MenneneeBa u ctpoeHust atroMmoB. Kanbiuid, ero nomayue-
HUe, (U3NYECKHe W XUMHUYECKHe CBOWCTBA. BaxHelmme coenuHeHHS
KaJblusl, X 3HaYeHHe U npuMeHenue. Kanbuuii B mpupoje, ero Ouonoru-
4yecKas poJib.

AmoMuHuu. XapakTepucTHKa aJlOMUHUS HA OCHOBAHUHU TOJIOKEHHUS B
ITepunonnueckoii cucreme sneMeHToB .M. MeHeneesa it CTpoeHHs aToMa.
[Tonyuyenue, pusnyeckne M XUMHUYECKHUE CBOWCTBA aTtOMHUHHS. BakHei-
1IMe COCAMHEHUS AIFOMUHUSA, UX CBOMCTBA, 3HaYeHUe U npuMeHeHue. [Ipu-
POJIHBIE COETMHEHUS ATFOMUHUSA.

Onementsl |VA-rpynmel. O0miasi xapakTepUCTHKA 3JIEMEHTOB 3TOU
IPYIIIBI HA OCHOBAHMHM UX NOJIOkKEeHUS B [lepuonnueckoi cucreme anemeH-
ToB JI.11. MeHieneeBa U CTpOEHHUs aTOMOB. YTJIEPOJ U KPEMHUN. YTIIEpOX
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u ero ajuotponus. CBOKWCTBA aJUIOTPOITHBIX MOAU(MUKAIIUN yIiIepoaa, ux
3HaueHHue U npuMeHeHne. OKCHUIbI U THAPOKCUABI YTIIEPOaa U KPEMHUS, UX
xuMudeckue cBoiictBa. CoaM yrojbHOW U KPEMHHUEBBIX KMCIIOT, UX 3Haue-
Hue u npuMmeneHue. [IpupogooOpasyromas poib yriaeponaa A )KUBOH H
KPEMHHUS - U1l HeXKUBOH Npupo ibl. CUIIMKATHAS IPOMBIIUIEHHOCTb.

Heopraunueckue nonmumepsl. [lonumepsl - IpOCTHIE BEIIECTBA C ATOM-
HOW KpUCTAJUIMYECKOH PpeIIeTKOM: auIOTpONHbIE BUJOU3MEHEHHs YIJe-
pona (anma3s, rpadur, kapOuH, QyiepeH - B3aMMOCBSI3b THOPUIU3ALNU
opOuTasell y aTOMOB yrjepoJia ¢ MPOCTPAHCTBEHHBIM CTPOCHHUEM aJlIOo-
TPOIHBIX MOIM(DUKAIHI); CENIEH U TeJUTYp LenodeyHoro crpoenus. [lomu-
MeEpbl - CJIO0KHBIE BELIECTBA C ATOMHOW KpPUCTAJUIMYECKOH PpEIIeTKOI:
KBapll, KpeMHE3eM (IMOKCUHBIE COEIMHEHUSI KPEMHUS), KOPYH] (OKCH]L
QJIFOMUHUS ) ¥ QJIFOMOCHUIIMKATHI (II0JIEBbIE IIIATHI, CIII0/1a, KA0JIMH). MuHe-
pasibl 1 ropHble nopoiel. Cepa miactuueckasi. 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-rpymmel. OOmias XapakTepUCTHKA JIIEMEHTOB STOU
IpyMIbl HA OCHOBaHUM UX MOJI0XeHMs B [lepnonndeckoii cucreMe 2jeMeH-
toB J[.1. MenneneeBa u crpoeHus atoMoB. CTpOCHHE MOJIEKYJIBI a30Ta U
AJUIOTPOMHBIX Mojaudukanuii gocpopa, ux ¢u3nUeckue U XUMUYECKHE
cBoiicTBa. Bogopoausie coenunenus anemMeHToB VA-rpynmbl. OKcuibl
azota 1 ¢ochopa, cOOTBETCTBYIOIIUE UM KUCIOTHI. COM 3THUX KHUCIOT.
CBolicTBa KHCIOPOJHBIX COEAUMHEHMH a30Ta U Gocdopa, UX 3HAUECHUE U
npuMeHeHue. A3otT u ¢ochop B npupoje, UX OHosoruveckas posb.Je-
MeHThl VA-rpynnbsl. O01as XapakTepruCcTUKa 3JIEMEHTOB 3TOW IPYIIIbI Ha
OCHOBaHMM HX moJjoxeHus B Ilepmonnueckoir cucreme smeMeHToB J[.1.
MenpeneeBa u cTpoeHMst aToMOB. CTpOEHUE MOJIEKYIIBI a30Ta U aJNIOTPOII-
HbIX Moaudukanuilt pocdopa, ux (uznyecKue U XMMHUYECKHE CBOICTBA.
Bonoponnsie coenunenus anemeHToB VA-rpynnsl. Okcuibl a3ota u goc-
dhopa, COOTBETCTBYIOIIME UM KUCIOTHI. Cos ATX KUCIOT. CBONCTBA KHC-
JIOPOJHBIX COENMHEHHH a30Ta M ¢ocdopa, X 3HaAUECHHE U MPUMEHEHUE.
A3oT 1 Qocdop B npupoae, ux Guogoruveckas pob.

XanbkoreHsl. O01as XapaKTepUCTUKA XaJIbKOT€HOB Ha OCHOBAHUH UX
nonoxxenusa B Ilepuoamyeckoii cucreme snementoB /.M. Menneneesa u
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CTPOECHUA aTOMOB. XaJIbKOT€HBI - MPOCThIE BelecTBa. Amtorponus. 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 XapaKTepUCTHUKA FAJIOT€HOB HA OCHOBAHHUM UX T1O-
noxxenus B [lepuonnueckon cucreme anemenTos [[.M.Menneneesa u ctpo-
€HUsl aTOMOB. ['anoreHsl- MPOCThIE BEUIECTBA: CTPOCHUE MOJIEKYJI, XUMU-
YECKHUE CBOMCTBA, MOJIyYEHHE U IPUMEHEHNE. BaxkHeIne CoOeIMHEHUS ra-
JIOTEHOB, MX CBOMCTBA, 3HAYEHHE W NPUMEHEHHE. |'aJoreHsl B MpUpOJeE.
buonornueckas poJib rajJloreHoB.

Ocobennoctu crpoenuss 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,
UX ToJy4eHue u 3HaueHue. CoeTMHEeHNs (/-3JIEMEHTOB C pa3TMYHBIMU CTe-
MEHSMH OKHCIICHHSI. XapaKTep OKCUJOB U TUAPOKCHIOB ITUX 3JIEMEHTOB B
3aBUCUMOCTH OT CTEIICHU OKHMCIICHHs METAJLIA.

KomOunupoBannoe 3anstue Nel9. Illenouynsie u meno9Ho-3eMebHbIS
MeETaJlIbI.

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

Kom6unupoanHoe 3anstue Ne 20. ATIOMUHUMN U €r0 COETMHEHUSI.

CamocTtosTenbpHas paboTa CTYACHTOB.
Brruucnenue mMacchl uiam 00beMa MPOAYKTOB PEAKIIUU 110 U3BECTHOM
Macce WM 00bEMY HCXOTHOTO BEIECTBA, COAECPIKAIIETO MPUMECH.

KombunnpoBannoe 3anstre Ne 21. CBoiicTBa COeIMHEHU yTiiepoia U
KpemHMs. Heopranmueckue noiumepsl.

CamocTosTenbHas paboTa CTyAEHTOB.
Onpeznenenne MOJEKYISIpHON (HOpMYIIBI ra3000pa3HOTo BELIECTBA 110
M3BECTHON OTHOCHUTEIHHON MJIIOTHOCTH U MacCOBBIM JIOJISIM AJIEMEHTOB.

KomOunuposannoe 3austue Ne 22. CoiicTBa a3oTta, pochopa u ux co-
EIMHECHUM.

CamocTosTenbHast paboTa CTyA€HTOB.
Onpenenenue MOJEKYIIPHON (GOpMyIIBl BellecTBa IO MAaCCOBBIM J10-
JISIM DJIEMEHTOB.
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KomOunupoBannoe 3anstue Ne 23. CBoiCTBa KHCIOPO/IA, CEPBI U UX
COEMHECHHIA.

CamocrosTenbHas paboTa CTyIEHTOB.
Brpluncnenus 1o XMuMUYECKUM YPaBHEHUAM PEAaKLUH, €CJIA OJTHO U3 pe-
arupymrolMX BEeIECTB JaHO B U30bITKE.

KomOunupoBannoe 3ansitue Ne 24. CBoiicTBa rajJoreHoB U UX COEIU-
HEHU.

CamocrosTenbHas paboTa CTyIEHTOB.
Pacuersl mo xumuueckuM GopMyIiam.

KomOunupoBannoe 3anarue Ne 25. CBoiicTBa COeAMHEHUN MeIH,
IIMHKA, XpoMa, JKejesa.

CamocrositenbHas paboTa CTyIEHTOB.
Perenne KOMOMHHUPOBAHHBIX 33/1a4.

JlaboparopHo-nipaktuueckoe 3anstue Ne 8. JluddepeHnupoBanHbiii
3a4yeT

CamocTtosTenbHas paboTa CTyACHTOB.
Perenre 0a30BBIX TECTOBBIX 3aIaHUIA.

1

2

Paznen 3. Opranu-
qyecKasi XUMUS

46

24

35

Tema 3.1. IIpeamer
OpraHUYeCcKOMN XH-
muu. Teopus cTpo-
€HUs1 OpraHuye-
CKMX COCIMHEHUU.

Conepxanue yueOHOM nHpopMaLuu.

[Tpeamer oprannueckoil xumun. IloHsTHE 06 OpraHUYECcKOM BelIeCTBE
Y OpraHn4YecKor XuMuu. KpaTknii o4epk HCTOpUM pa3BUTHSI OPraHUYECKOM
xuMud. Butanusm u ero kpymenune. OCOOEHHOCTH CTPOCHMs OpraHuye-
CKHX coeMHeHui. KpyroBopot yrieposaa B mpupose.

Teopus crpoenus opranndeckux coequnenuit A.M. byrieposa. IIpen-
MOCBUIKM CO3JaHUs T€OpUM CTpoeHUs. OCHOBHBIE IOJIOKEHUSI TEOPHU
ctpoenust A.M.bytiepoBa. XuMHUECKOE CTPOEHUE U CBOWCTBA OpraHuye-
ckux BemiectB. [Tonstie 06 nzomepun. CrnocoObl 0TOOpaKEHUsI CTPOCHUS
MoJIeKyJbl (popmyinbl, Moaenn). 3Hauenue Teopun A.M. bytiepoa s
pa3BUTHS OPraHUYECKON XUMUU U XUMHUYECKUX MTPOrHO30B.

Crpoenue aToMa yriepoja. DIeKTPOHHOE 00JIaKo U OpOUTalb, 5- U p-
opbuTanu. DIeKTPOHHBIE 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). [lonaTtue rubpunuzanuu. Pa3znuyHbie TUIBI THOPUIU3ANNHA |
(dbopMa aTOMHBIX OpOUTaNICH, B3AMMHOE 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.

KombunupoBannoe 3anarue Ne 26. IIpenMer opraHMYecKod XHUMUH.
Teopust cTpoeHus opranndeckux coenquHenuii A.M.bytieposa.

CamocrosTenbHas paboTa CTyIEHTOB.
CocraBieHue CTPYKTYpHBIX (OpPMYN OpPraHMYEeCKUX COETUHEHUIL.
Cocrasnenne GopMys H30MEPOB U TOMOJIOTOB, MX Ha3BaHHIA.

Komb6unupoBanHoe 3austue Ne 27. Knaccudukanus 1 HOMEHKIIaTypa
OpraHu4eckux coeauHeHuil. COBpeMEHHBIE MPEICTABICHUS O XUMHUYE-
CKOM CTPOCHHUU OPTaHUYECKUX COCTUHEHHI.

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

Kom6unmnposannoe 3ansrue Ne 28. Kiraccudukanus peakiuii B opra-
HUYECKON XUMHH.

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

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.
Penrenue 3a1a4 Ha BBIYMCICHUS IO XMMUYECKUM (POPMYIIaM.

Tema 3.2. IIpe-
JebHBIE YTIIEBO-
JOPOJIBI.

Copnepxanue yueOHOM nHpopmanuu.

I'omonoruueckuit psin ankaHos. [lorstre 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 napaguaoB. HopmanbHoe U pa3BeTBIEHHOE CTPOEHHE YIIIepo-
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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 KonoanoBy. Mexanusm peak-
LU XJIOpPUPOBaHUs aJKaHOB. Peakuuu neruapupoBaHus, TOpPEHUs, KaTa-
JUTUYECKOTO OKUCIICHUS ajJkaHOB. KpeKuHT ankaHoB, pa3iWyHbIC BUIbI
KpEKHUHIa, IPUMEHEHNE B TPOMBILUIEHHOCTH. [Inponn3 u koHBepcHus me-
TaHa, U30MEpHU3alMsl aJIKaHOB.

[Tpumenenue U crnocoObl MoyydeHus ankaHoB. O0acTH MpUMEHEHUS
ankaHoB. [IpomblliuieHHBIE CITOCOOBI TIOJIYYEHHS AJIKAHOB: MOJYYCHHE U3
MPUPOJHBIX MCTOYHHKOB, KPEKUHT Mapa(uHOB, MOTYYEHHE CHHTETHUYE-
ckoro OeH3WHa, ra3uduKaiys yris, THAPUPOBaHNE alKeHOB. Jlaboparop-
HbIe CIIOCOOBI MOJIyUYeHHUs alKaHOB: CHHTE3 Bropua, nexapOokcuianpoBa-
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 CBOICTBA
nukinoankanoB. Crenudurka CBOWCTB IUKIOAIKAHOB C MajbIM pa3MepoM
nukia. Peakium nprucoemHeHns U paguKaaIbHOTO 3aMEIICHHUS.

Komb6unupoBanHoe 3anstue Ne 29. [IpeaensHbie yriaeBoI0poabl. All-
KaHbl. [TuknoankaHsl.

CamocrosTenbHas paboTa CTyIEHTOB.

Pemenue 3a1a4y Ha BBIYMCICHUS IO XMMUUYECKUM (POPMYJIaM.

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

Hanncanue ypaBHeHUN peakLMii.

JlaboparopHo-nipakTryeckoe 3ansaTre Ne 10. CBoiicTBa 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 1o
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 TUJIEHA U aJIKEHOB. ['oMosiornueckuii psa u oOuias
¢dopmyna ankeHoB. M3oMepus STHICHOBBIX YITIEBOJIOPOJIOB: MEXKKIACCO-
Basl, YIJIEPOJHOTO CKEJIETa, MOJO0XKEHUS KPaTHOU CBSI3U, T€OMETPUYECKAs.
OCOOEHHOCTH HOMEHKJIATYphl 3TWJICHOBBIX YIJIEBOJIOPOJOB, HAa3BaHUs
BAKHEUIINX paguKaioB. PU3NUEeCKue CBOMCTBA aJIKEHOB.

XVWMUYECKUE CBOMCTBA AJIKCHOB. DIEKTPO(UILHBIN XapakTep peak-
LUH, CKIIOHHOCTb K PEAaKLMSIM IIPUCOEANHEHHUS, OKUCICHMS, TIOJUMEpPU3a-
1uu. [IpaBuino MapkoBHHUKOBA U €T0 AJIEKTPOHHOE 000CHOBaHUE. Peakmmm
raJIOT€HUPOBA-HUS, THAPOTrAJIOTEHUPOBAHNUS, THIPATALUU, THIPUPOBAHUS.
Mexanusm AE-peakuuii. [lonsatue o peakuusax noaumepusanuu. ['openue
QJIKEHOB. Peakiuy OKUCIIEHUs B MATKUX M XKECTKMX YCIOBUAX. Peakuus
Barnepa u ee 3HaueHus 17151 0OHAPYKEHUS HENPEAEIbHBIX YIIIEBOAOPO/IOB,
IIOJIyYEHUS TIIMKOJIEH.

[TpumeHeHue 1 criocoObl MoTy4YeHUs ankeHoB. Vcnonab3oBaHue BbICO-
KOI peakIMOHHON CIIOCOOHOCTU aJIKEHOB B XUMHUYECKOW MPOMBIIIJIEHHO-
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 YIJIEBOJOPOIOB
110 B3aMHOMY PacIOJIOXKEHUIO KPAaTHBIX CBsi3el B Mosiekyie. OcoOeHHo-
CTH DJIEKTPOHHOI'O U IIPOCTPAHCTBEHHOI'O CTPOCHHMS COIPSIKEHHBIX IME-
HOB. [ToHsTHE O T-35IEKTPOHHOM cucTeMe. HoOMeHKIaTypa 1HeHOBBIX yTIiie-
B0/10p0/10B. OCOOEHHOCTH XMMHUYECKUX CBOWCTB COMNPSDKEHHBIX IHEHOB,
KaK CJIE/ICTBUE UX AJIEKTPOHHOIO cTpoeHus. Peakuuu 1,4-npucoenuneHus.
[Tomumepu3anus gueHoB. CrocoObl NOTYYEHUs! AUEHOBBIX YIJIEBOIOPO-
noB: padbotel CB. Jlebenena, neruipupoBaHye alKaHoB.

OcCHOBHbBIE MOHATUS XWMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUH Ha
IIpUMeEpE NMPOTYKTOB MOJIUMEPHU3ALUH AJTKEHOB, AJIKAJINEHOB U UX raJOreH-
MIPO-U3BOAHBIX. MOHOMEp, MOIMMED, PEAKIUs MMOTUMEPHU3ALINN, CTEIICHb
MOJIMMEPU3ALUU, CTPYKTYPHOE 3B€HO. THUIIBI OJUMEPHBIX LIETIEH: JTUHEH-
HbIE, pa3BETBJICHHBIE, CIIUTBIEC. [[OHATHE O CTEepeoperynspHbIX MOJIUME-
pax. [Tonumepsl TepMoIIacTUUHBIE U TepMOpeEaKkTUBHEIE. [Ipeacrasnenue
0 IuUIacTMaccax | anacroMepax. I1oamaTuiaeH BBICOKOTO U HU3KOTO JaBlie-
HUs, €ro cBoicTBa u npuMeHenue. Karanusatops! Lurnepa-Harra. [lonu-
ITPONWIIEH, €r0 MPUMEHEHUE U CBOMCTBA. [ aJloreHcoieprxaye noJuMepsl:
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Te()II0H, MOMMBHHWIXJIOpUA. Kaydykn HaTypaabHBIH U CHHTETUYECKHE.
Cononumepsl (OyTaIueHCTUPOIBHBIN KaydyK). Bynkanu3amus kaydyka,
pe3rHa ¥ 500HUT.

Kom6unmnpoBannoe 3anarue Ne 30. HenpenenbHble yriieBOJOPOIBI.
AJIKEHBI.

CamocrosTenbHas paboTa CTyIEHTOB.

Cocrasnenue (hopMyIl aJIKeHOB, UX H30MEPOB M TOMOJIOIOB, COCTaBIIe-
HHE Ha3BaHUU YIIIEBOJAOPOIOB.

Hanucanue ypaBHEHUN peakiuid.

Komb6unupoBannoe 3anstue Ne 31. AnkaaueHsl.

CamocrosTenbHas paboTa CTyIEHTOB.

CocraBnenue GopMyn ajaKaJueHOB, UX HM30MEPOB U I'OMOJOIOB, CO-
CTaBJICHNE Ha3BAHUMU YIJIEBOJOPOJIOB.

Hanncanue ypaBHEeHUH peakIuii.

JlaboparopHo-nipaktuueckoe 3ausatue Ne 11. CBoiictBa stunena. 1zy-
YeHUE CBOMCTB MOJIMMEPOB. PacueTsl Macchl BelecTB WM 00beMa rasa rno
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce, 00beMy.

CamocrosTensHas pa60Ta CTYACHTOB.
Pemenne 3a71a4 C BEIYUCIICHHUAMU 110 YPABHCHUIO PCAKIIUN.

Komb6unnpoBanHoe 3anarue Ne32. AJKUHBI.

CamocTosTenbHast paboTa CTYAEHTOB.

Cocrapnenue GopMyI aTKHHOB, UX U30MEPOB U TOMOJIOTOB, COCTaBJIe-
HHE Ha3BaHUU YIJIEBOJAOPOIOB.

Hanncanue ypaBHeHUN peakLMii.

Tema 3.4. Apoma-
TUYECKHUE YTIIEBO-
TOPOIBI

Conepxanue yueOHOM nHpopMauu.

['omonornueckuil psif apeHoOB. beH305 Kak IpenCcTaBUTENb apEHOB.
Pa3Butne npencrasienuit o ctpoeHnu O6en3ona. CoBpeMeHHbIE MpeACcTaB-
JIeHHs 00 HJIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHuu 6ensona. O6paso-
BaHUE apOMATUYECKOI J-cucTeMbl. ['oMosoru 6eH301a, UX HOMEHKJIAaTypa,
obmas popmyna. Homenkiatypa Juist iu3aMeIieHHbIX TPOU3BOIHBIX OEH-
30J1a: opmo-, Mema-, napa-pacnoiodxcerue 3amectureneil. dusndeckue
CBOMCTBA apeHOB.

XuMHYEeCKue CBOMCTBA apeHOoB. [Ipumepsl peakimii 271eKTpohUILHOTO
3aMeIeHHs: TAIOTeHUPOBAaHNE, aJIKWINpoBaHue (KaTanuzatopsl Opugens-
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Kpadtca), autpoBanue, cynbdupoBanue. Peakiuy ruipupoBaHus 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-
tanTsl [ u Il pona.

[Ipumenenue n nonayvyenue apeHoB. [IpupogHbIe HCTOUHUKY apOMaTH-
YEeCKHUX YIIICBOJOPOJOB. ApOoMaTH3alusl AIKaHOB U ITUKJIOAIKAHOB. AJIKH-
JUpo-BaHue OeH30a.

Komo6unuposannoe 3ansatue Ne 33. Apersl. OCOOEHHOCTH XUMHUYECKUX
CBOWCTB rOMOJIOTOB O€H3071a.

CamocrosTenbHas paboTa CTyIEHTOB.

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

Hanncanue ypaBHeHUH peakIuii.

JlaboparopHo-nipakTuueckoe 3aHsaTre Ne 12. M3yuenue cBoicTB OeH-
30i1a. Pacyer 00bEMHBIX JI0JIEH Ta30B B CMECHX.

CamocrosTenbHas paboTa CTyIEHTOB.
Pemienne nenoyky npeBpaieHuii.
Pemenue 3a1a4 Ha BBIYKCIEHUS 110 YPABHEHHM PEaKIUM.

Tema 3.5. Ilpupon-
HbIE UCTOYHUKHU
YIII€BOJOPOIOB

Conepxanue yueOHOM nHpoOpMaLuu.

Hedts. Haxoxnenue B mpupoje, coctaB U (U3MYECKHE CBOMCTBA
He(Tu. TorunBHO-3HEpreTnyeckoe 3HaueHue Hedptu. [lpomeiniennas ne-
pepaboTka HedTH. PexTrduxanus HedTH, OCHOBHBIE (hpaKIMK ee pa3jierne-
HUS, UX UCTIONb30BaHue. Bropuunas nepepadoTka HePTenpoykToB. Pek-
TU(UKAIUA Ma3yTa IpU YMEHbIIEHHOM JlaBieHuu. Kpekunr Hedrenpoayk-
ToB. Pasnnunble Buabl kpekunra, pabotsl B.I'. lyxoBa. M3omepusans
aJIKaHOB. AJIKMJIMPOBaHME HEIPEENIbHBIX YIIeBOAOPOAOB. PudopMuHr
HeprenpoaykTtoB. KauectBo aBTOMOOMIBHOrO ToruMBa. OKTaHOBOE
YHCIIO.

[TpuponHblil u nonyTHBIN HeTaHOM ra3. CpaBHEHUE cocTaBa IPUPOI-
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, HaJcMoulbHas 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.

KomOunupoBannoe 3ausitue Ne 34. VICTOYHUKH YIIIEBOJIOPOJIOB:
He(Th, ras, yroib.

CamocrostenbHas paboTa CTyIEHTOB.

[ToaroroBka cooOIIeHuUs 110 OTHON U3 MPEUIOKEHHBIX TEM: «DKOJIOIH-
YECKHUE aCIEKThI UCII0Ib30BaHUS YIIIEBOJOPOIHOTO CHIPhs», « IKOHOMUYE-
CKOE MEXIYHAPOIHOE COTPYIHUYECTBO 10 UCIOIb30BAaHUIO YTIIEBOLOPO-
HOTO CBIPbs», «Pa3BUTHE HEPTIHBIX U Ta30BBIX MECTOPOXKACHUH B Poccuu:
HCTOpUS U COBPEMEHHOCTDY.

Tema 3.6.
Kucnoponconep-
Kallue opraHuye-
CKHUE COEeIUHEHH.

Copnepxanue yueOHOM nHpOpMaLuH.

Crpoenne u knaccupukanus cnupros. Kinaccudukamusi cnupToB 1o
TUITY YTJIE€BOJOPOAHOIO paJuKala, YUCIY THAPOKCUIBHBIX TPYII U TUILY
aTOMa yTIJIepo/a, CBA3aHHOTO C TUAPOKCUIIBHOM IPYNIION. JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE TMIAPOKCUIIBbHOW Tpymmbl. BiusHue crpoe-
HUS CHMPTOB Ha UX (hpu3ndeckue cBoiicTBa. MexXMOIIeKyIsipHas BOAOPO-
Hasi cBsI3b. ['oMosiornyeckuil psia MpelesibHbIX OJHOATOMHBIX CIHPTOB.
M3omepust 1 HOMEHKJIaTypa ajlkaHOoJIOB, UX 0011as popmyia.

XUMHYECKUE CBOMCTBA aJKaHOJIOB. PeakimoHHas croCOOHOCTh Ipe-
JENIBHBIX OJHOATOMHBIX cHnUpTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX
CBOMCTB OpPraHMYECKUX M HEOPraHWYECKUX COEIMHEHUH, COJepKalux
OH-rpynmny: KMCIOT, OCHOBaHUH, aM(OTEPHBIX COeAUHEHUH (BOJIBI, CIIUP-
TOB). Peakiuu, noarBepkaaroniie KUCIOTHbIE CBOWCTBAa cUpPTOB. Peak-
L[UU 3aMEIIECHNS THIPOKCUIIbHON Ipynibl. MeXMoJIeKyIsIpHas Aeruapara-
11l CIUPTOB, YCIOBUS 00pa3oBaHus MPOCTHI : 3¢upoB. CioxHbIe 3)UPHI
HEOPraHMYeCKUX M OPraHMYEeCKUX KUCIIOT, peakuuu srepuduxannu. Oxuc-
JIEHUE U OKUCIIUTEIBHOE JeTUPUPOBAHHE CITUPTOB.

Crioco6b! mosyyeHus CIMpTOB. I uapoau3 ranoreHankaHos. I 'napata-
1[1s aJIKEHOB, YCIIOBUS ee IpoBeaeHus. BocctaHoBieHrne KapOOHUIbHBIX
COCIMHECHUM.

OTtpaenpHble NPEACTABUTENN aJTKaHOJIOB. MeTaHOJ, €ro MpOMBbIIIEH-
HO€ INOJIyYE€HHE U IPUMEHEHHUE B IPOMBIIIIEHHOCTU. buonornyeckoe neii-
ctBue MetaHoia. Crnenuduyeckue CcrnocoObl MOMY4YEHUS DSTUIIOBOTO
cnupra. Pusnonornyeckoe AEWCTBUE ITAHOINA.
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MHoroaTtomHuble cnupThl. 130Mepus 1 HOMEHKIaTypa IpeACTaBUTENCH
JIBYX- U TPEXATOMHBIX CIUPTOB. OCOOCHHOCTH XUMUYECKHX CBOMCTB MHO-
rOATOMHBIX CIUPTOB, UX KaueCTBEHHOE oOHapyxeHue. OTnenbHbIe Mpe-
CTaBUTEJIN: 3TUICHTJIUKOIb, TIUIEPUH, CIIOCOOBI UX MOTyYCHHS, IPAKTH-
4ecKoe MPUMEHEHHUE.

®eHou1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHKe GeHoa. B3anm-
HOE BIIMSHHE apOMAaTHYECKOr0 KOJIbIIA U THIPOKCUILHOM IPYIIIIHL.

XUMHUYECKUE CBOMCTBA (heHOIIa KaK (PYHKIHUS €r0 XUMHUIECKOTO CTPOe-
Hus. bpomupoBaHue GeHona (kauecTBEHHAs! pPEaKilys), HATPOBAaHKE (TTHK-
pUHOBas KUCJIOTA, €€ CBOMCTBA U nmpuMeHeHue). OOpa3oBaHUe OKpalleH-
HBIX KOMIUIeKkcoB ¢ noHOM Fe3+. [Ipumenenne ¢enona. [lomydyenue de-
HOJIA B TPOMBIIICHHOCTH.

Kom6unuposannoe 3anstue Ne 35. Kucnopoacoaepxaiiue opranuye-
ckue coequaeHus. Crupthel. [IpocTeie 23¢uphl.

CamocrosTenbHas paboTa CTyIEHTOB.

CocraBnenne GpopmMyI1 IpeenbHbIX OJHOATOMHBIX CITUPTOB MX H30Me-
POB M TOMOJIOTOB, COCTABJICHUE Ha3BaHUI CIIMPTOB.

Hanncanue ypaBHeHUH peakIuii.

KomOunupoBanHoe 3ansrue Ne 36 MHOroaToMHble CIUPTHI

CamocTosTenbHast paboTa CTYAEHTOB.

Cocrapnenue ¢popMyI MpeslebHbIX MHOTOaTOMHBIX CIIUPTOB, COCTAB-
JICHUE Ha3BaHUU CIIUPTOB.

Hanncanue ypaBHeHUN peakLMii.

JlaGopaTopHo-nipakTruyeckoe 3anstre Ne 13. KauecTBeHHBbIE peakiuu
CIIUPTOB.

CamocrosTenbHas paboTa CTyIEHTOB.

CocraBnenue (HopMyia NpeAeIbHBIX OAHOATOMHBIX CIIUPTOB, MHOTO-
ATOMHBIX CIIIPTOB, MX M30MEPOB M TOMOJIOI'OB, COCTaBJIEHWE HA3BAaHHUU
CIIUPTOB.

Harnncanne ypaBHEHUN peakiuii.

Peuienue 3a1a4 10 TEPMOXUMUYECKUM YPABHEHUSIM.

Komb6unuposantoe 3anstue Ne 37. GeHobI.

JlaGopaTopHo-nipakTuyeckoe 3aHstue 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 BBIUKMCIIEHUE MACCHl PACTBOPEHHOI'O BELIECTBA, CO-
JIEPKALIETOCS B OIIPEACIEHHON MAacCe pacTBOpa C U3BECTHOM MacCOBOM J0-
Jen.

Tema 3.6.1. Ajb-
nerunbl. KeToHEL.

Copneprxanue yueOHOI nHOpMAIIH.

["oMonornyeckue psiibl anbIeru10B U KeTOHOB. [loHsATHE 0 KapOOHMIIB-
HBIX COCIMHEHUSAX. DJIEKTPOHHOE CTPOSHUE KapOOHWIBHOM Tpymibl. M30-
MepHsl U HOMEHKJIaTypa aJlbJeruJI0B U KeTOHOB. PU3NYECKue CBOWCTBA
KapOOHHMIIBHBIX COCTUHEHUH.

XVMHYECKUE CBOMCTBA allbJIETUI0B U KETOHOB. PeakiinonHas crnoco0-
HOCTh KapOOHMJIBHBIX COeNMHEHHHA. Peakiinu OKUCICHHS allbJAeTHIOB, Ka-
YECTBEHHBIE PEAKI[UU Ha aJbJACTUAHYIO TpyIy. Peakuuu nmoinukoHaeHca-
uu: oopa3oBaHue GeHOIOPOPMAIIBACTHIHBIX CMOJI.

[TpumeHeHue U moxy4YeHne KapOOHUIIBHBIX coeiMHeHUN. [Ipumenenue
QIIBJICTU/IOB U KETOHOB B OBITY U TPOMBIIUICHHOCTH. AJIBICTHIBI H KETOHBI
B npupoze (3¢upHble Macna, hepoMonsl). [lonyyeHne kapOOHMIBHBIX CO-
eIMHEHHI OKUCIIEHUEM CIIMPTOB, TUApATALEH aIKUHOB, OKUCIIEHUEM YT-
neBoJiopooB. OTeNnbHbIe MPeACTaBUTENH aJIbIETHI0B U KETOHOB, CIELH-
¢uyeckue cnocoObl X MOTYYEHHs U CBOMCTBA.

KomOunmnpoBanHoe 3anarue Ne 38. AnpJeruapl 1 KETOHBI.

JlaGopaTopHo-tipakTuueckoe 3anarue Ne 15. M3ydyenue 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.

I'omosornueckmit paa Mpe€aACIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHC-
70T. IToHsATHE 0 KapOOHOBBIX KHCIOTaX U MX KIacCU(UKAIM. DIEKTPOH-
HO€ U MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIBbHOU rpynmbl. ['omonoru-
YEeCKUH psiZl IpeAebHBIX 0OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT, MX HOMEH-
KJIaTypa M u30Mepus. MEeKMONEKYISIpHBIE BOJOPOAHBIE CBSI3M Kap-
OOKCHJIBHBIX TPYII, UX BIMSHHME HA (PU3NYECKHE CBOMCTBAa KapOOHOBBIX
KHCJIOT.
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XHUMHUYECKUE CBOMCTBA KAPOOHOBBIX KUCJIOT. Peakunu, nimocTpupy-
IOLIME KUCIOTHBIE CBOICTBA U UX CPaBHEHHE CO CBOMCTBAMU HEOPraHU-
YEeCKUX

kucnot. O6pa3oBanne (YHKIIHMOHATHHBIX MPOU3BOIHBIX KaPOOHOBBIX
kucnotT. Peakuuu stepudukanmuu. AHTUIPHUIBI KapOOHOBBIX KHCIIOT, MX
[I0JIyYE€HHUE U IPUMEHEHHE.

CnocoObl monyyeHus: KapOOHOBBIX KHCIOT. OTIeNbHbIE MPe/CTaBu-
Tenu U UX 3HayeHue. OOmue crnocoObl OMyUeHUs: OKUCIICHUE AKaHOB,
AJIKCHOB, MEPBUYHBIX CIIUPTOB, ajlbACTHA0B. BaxkHelne npeacraBuTenu
KapOOHOBBIX KUCIIOT, UX OMOJIOTHYECKasi POJIb, CIIEU(UICCKUE CITOCOOBI
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 u3oMepus ¢ KapOoHOBBIMU KHcIOTaMH. CrIOcOObI MOJTydeHus
CIIO)KHBIX 3¢upoB. OOpaTUMOCTh peakuuu 3TepuduKanuu U (HakTopsl,
BIUSIOLIUE HA cMelleHne paBHoBecus. OOpa3oBaHUE CIOKHBIX MOIMIPH-
pos. IlomudyTrnente-pedranar. JlaBcaH Kak MpeACcTaBUTEIh CHHTETHYC-
CKUX BOJIOKOH. XMMHUYECKHE CBOWCTBA U IPUMEHEHHE CIIOKHBIX 3(DHUPOB.

Kupsl. Kupsl kak crnoxxsble 3gupbl raurepuHa. KapOoHoBble Kuc-
JIOTHI, BXOZASILKE B COCTAB KUPOB. 3aBUCUMOCTb KOHCUCTEHIIMH KUPOB OT
UX COCTaBa. XMMHUYECKHE CBOMCTBA KHUPOB: THAPOIIU3, OMBIJICHHUE, TUAPU-
poBanue. bronoruueckas posib KUPOB, UX UCIOJIB30BaHUE B OBITY U IPO-
MBIIIJIEHHOCTH.

Counn kapOOHOBBIX KUCIOT. Mbu1a. CriocoObl MOTy4eHUs COJel: B3au-
MojielicTBUE KapOOHOBBIX KHUCJOT C METalljlaMH, OCHOBHBIMH OKCHIAaMH,
OCHOBAHUSIMH, COJISIMU; IIETIOUYHOM TUPOIIN3 CIOKHBIX 3(pHUpoB. XUMHYe-
CKHE CBOICTBa coiell KapOOHOBBIX KHCIIOT: TUAPOIU3, PEaKIIMM HOHHOTO
oOmMeHa. Mbijia, CyIIHOCTh MOOIIETO JAeicTBUsI. OTHOIIEHWE MBLJIA K KECT-
koil Bose. CuHTeTnueckue Mormmue cpeacrtsa - CMC (nerepreHTsl), Ux
MIPEUMYIIECTBA U HEJOCTATKHU.

Komb6unuposannoe 3anarue Ne 39. KapOoHOBBIE KUCITOTHI.

JlaGopatopHo-nipakTHueckoe 3ansaTue Ne 16. M3ydeHue cBOWUCTB yk-
CYCHOM KHCJIOTBI. PacdeT mo ypaBHEHMSAM peakiui NPOTEKAIINX B pac-
TBOpE..
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CamocrosTenbHas paboTa CTyIEHTOB.

Hanucanue ypaBHeHuU# peakiuii XapakTepHbIX il 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 JI0JIEW pacTBOPEHHOTO BEIIECTBA.

KomOunuposannoe 3anarue Ne 40. CrioxHbie dhupbl. JKupsbl.

JlaGoparopHo-nipakTrueckoe 3austue Ne 17. Cinoxusie 3gpupsbl. Kupsbl.
Pacuer nmo ypaBHEHHSM peakiuid C W30BITKOM OJHOTO U3 MCXOJIHBIX Be-
IIECTB.

CamocTosTenbHas paboTa CTYACHTOB.

Hamucanue hopmyi, coctaBieHne Ha3BaHUA CIIOKHBIX dGupoB. Harm-
CaHUE YpaBHEHUH peaKLuil.

Pemenue 3a1a4 Ha BBIYKMCIIEHUE MAacChl PACTBOPEHHOTO BEILIECTBA, CO-
JIEpIKaLLErocs B ONpeAesIEHHON Macce pacTBOpa ¢ M3BECTHOM MacCOBOM J10-
JIed, €CJIM OJTHO U3 PEarupyIOIINX BEIIECTB JIaHO B U30BITKE.

Tema 3.6.3. Yrie-
BOJIBI

Copnepxanue yueOHOM nHpopmanuu.

[TonsiTue 06 yrnesonax. Knaccudukanus yriaeBomaos. MoHO-, TU- U TI0-
JMcaxapu/ibl, MPeACTaBUTENH KaXKI0M TPYIIbI yIlIeBO0B. bruomornueckas
POJIb YTIIEBOJIOB, X 3HAYEHUE B )KM3HU Y€JIOBEKa U 00IECTBa.

Monocaxapuasl. CTpoeHnEe U onTHYECKasi N30MEPHUsT MOHOCAXapHUIOB.
Nx xnaccudukariys mo 4uciay aToMOB yTiepo/ia v PUpoie KapOOHUIBHOM
rpynmnsl. @opmynel Ouiiepa u Xeyopca 11 n300pakeHust MOJIEKYII MOHO-
caxapuzioB. OTHeceHne MoHocaxapuaoB K D- u L-psany. Baxkuelimue npe-
CTaBUTEIN MOHO3.

I'mroko3a, cTpoeHne ee MOJIEKyJbl U (pU3HUECcKre CBOWcTBa. Tayrome-
pus. XMMHUYECKUE CBOMCTBA IJIIOKO3bI: PEAKIIMU T10 AJIBIETHIHON IpyIiIe
(«cepebpsiHOTO 3epKajiay, OKUCICHUE a30THOW KUCIOTON, THAPUPOBAHUE).
Peaknuu riroko3sl Kak MHOTOATOMHOIO CIIMPTA: B3aUMOJECHCTBUE TIIIO-
K03bl ¢ ruapokcuaoM menu(Il) mpu koMHaTHON Temnepatype U HarpeBa-
HuH. Pa3znuynble THIIBI OposkeHus (CIUPTOBOE, MOJIOUHOKHCIIOE). I TroK03a
B npupoae. buosornyeckas posib 1 NpUMEHEHHUE TIIFOKO3bl. PPYyKTO3a KaKk
n3oMep TIoKo3bl. CpaBHEHHE CTPOECHMS MOJIEKYJBI U XHMHUYECKUX
CBOMCTB INIIOKO3bI U GpYKTO3bl. DPYyKTO3a B IPUPOJIE U €€ ONOoJIorHuYecKas
pOJIb.
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[Tento3sl. Pu6o3a u ae3okcupr6o3a Kak mpeaCcTaBUTENH allbIOTICHTO3.
CrtpoeHue MoJIeKyII.

Hucaxapunpl. Ctpoenne nucaxapusoB. Cnoco0 COUICHEHHs! UKIIOB.
BoccranaBnuBaroimye U HEBOCCTAHABIMBAIOIINE CBOMCTBA HUCAXapUIOB
KaK clie/ICTBHE cowleHeHus nukia. CTpoeHne U XUMUYECKUe CBOMCTBA ca-
xapo3bl. TexHomornyeckrue OCHOBBI MPOM3BOJICTBA caxaposbl. JlakTo3a u
MajbTO3a KaK U30MEPhI caxapo3bl.

[Tonmucaxapuapl. O6mIee crpoeHue nonmcaxapuaoB. CTpoeHUE MoJie-
KyJbl Kpaxmaja, aMuiio3a U aMWIONeKTuH. Pu3ndeckre CBOMCTBA Kpax-
Maja, ero HaXOXJIeHUe B IPUPOJIE U Ouosoruyeckas poiib. [ nukoren. Xu-
MUYECKHE CBOMCTBA kpaxmana. CTpOoeHHE 3IEMEHTApHOI0 3BEHa IIEJITIO-
70361. BriusiHuE CTpOCHMS NMOJMMEPHOH 1enu Ha (U3NYECKHe U XUMHUYe-
CKHE€ CBOMCTBA LEJUIIONO03bL. [ MAPONIN3 1ENT0103bl, 00pa30BaHUE CIIOXK-
HBIX 9()UPOB C HEOPTAHUUECKUMH U OPTaHUYECKUMH KuciaoTamu. [lonsture
00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN IIENK, BIUCK03a. HaxoxaeHue B
MPHUPOJIC U OHOIOTHYECKast POJIh MEJUTF0JI03bl. CpaBHEHUE CBOWMCTB Kpax-
MaJia ¥ HEJUTIONI03BI.

Komb6unupoBanHoe 3anarue Ne 41.YrneBonpl. MoHocaxapumpl. 2
KomOunmnpoBanHoe 3anatue Ne 42. Jlucaxapupl. 2
Komb6unuposannoe 3anarue Ne 43. [Tonucaxapuapl. 2

JlaGopatopHo-nipakTuueckoe 3aHsTie Ne 18. Yriesoasl. Pacuer mac-
COBOM MJIM OOBEMHOM JOJM BBIXOJA MPOJYKTA PEAKIMHU OT TEOPETUUYECKU
BO3MOXXHOT0. M3ydeHune CBOMCTB OJIMMEPOB U CUHTETUYECKHUX BOJOKOH.

CamocTosTenbHast paboTa CTYAEHTOB.

Hanucanue ypaBHeHUI peakiuii MOATBEPKAAIOIIMX CBOMCTBA YIJIEBO-
JIOB.

Pemrenune 3amay Ha BBEIYMCICHHE MAacCOBOM MU OOBEMHOM JOJIM BBI-
X0Ja MPOJIYKTa PEAKIIUH OT TEOPETUUECKU BO3MOKHOTO.

ITogroroBka moknaza mo ogHou u3 teM: «DpykTo3a B MPUPOAE U €€
Ouosorudeckasi poiby», « TexXHOIOTHYeCKUE OCHOBBI IIPOU3BOJICTBA caxa-
pOo3bD», « JIakTO3a M MaJIbTO3a KaKk U30MEPHI caxapo3bly», «ICKyCCTBEHHBIE
BOJIOKHA: alleTaTHBIN IIeNK, BHCK03ay, «Haxoxaenue B mpupoe u Ouoio-
TUYECKasi POJib EJUTFOI03bI»

Coneprxanue yueOHo# nH(pOpMaIHH.

32




Tema 3.7. A3zotco-
JepIKalue opra-
HUYECKHE COEIH-
HCHUA

Knaccudukanust u nzomepust amunoB. [lonstue 06 amunHax. [lepBuy-
HbIC, BTOPUYHBIC U TPETUYHBIC aMUHbI. Kitlaccupukanusa" aMHHOB 110 TUITY
YIJIEBOJOPOJHOrO paguKalia ¥ YUCIy aMUHOIPYII B MoJIeKyJie. I'oMouno-
THYECKHE PSIBI MPEACbHBIX amu(aTHueCKuX U apOMaTHIECKUX aMUHOB,
M30MepHUs U HOMEHKJIATYpa.

XUMHYECKUE CBOMCTBA aMHMHOB. AMHHBI KaK OpPTaHMYECKHUE OCHOBa-
HUS, UX CPAaBHEHUE C AaMMHUAKOM U JPYTMMH HEOPraHUYECKUMU OCHOBAHU-
amu. CpaBHEHUE XUMHUYECKUX CBOMCTB aJIM()aTHUECKUX U apOMATUIECKUX
amuHoB. OOpazoBaHue aMHu10B. AHUIMHOBBIE KpacuTenu. [lonarue o cun-
TETHUYECKUX BOJIOKHaX. [losmmamMunbsl ¥ nmoamaMuaHbple CHHTETUYECKHE BO-
JIOKHA.

[lpumenenne u momydeHue amuHOB. [lomydenume amuHOB. PaboTh
H.H.3unuHna.

AmuHOKHCHOTHL. [loHsATHE 00 aMUHOKHCIIOTaX, UX KiIaccuuKaus u
ctpoenue. OnrTuyeckas nu3omepus a-aMuHoKucia0T. HoMeHnknarypa aMuHo-
KUCIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT U
ee npuuuHbl. bunonspHsie noHbl. Peakunu konneHcauuu. [lentunnas
cBs13b. CHHTETHUYECKHE BOJIOKHA: KarpoH, sHaHT. Kimaccudukarms Boso-
koH. [TonyueHne aMUHOKUCIIOT, X MPUMEHEHUE U Onomoruveckas QyHk-
U,

benku. benku kak npupojHbie nmonumepsl. [lepBuuHasi, BTOpuuHas,
TPETUYHAsl U YETBEPTUYHAS CTPYKTYpPbI OeNKOB. PUOpUILIAPHBIE U TTI00Y-
nspHble Oenku. XUMHYECKHe CBOMCTBa OENKOB: TOpeHUe, NeHaTypalus,
TUIPOJIN3, KaUYeCTBEHHbIE (LIBETHbIE) peakluu. buonornyeckue QpyHKIUU
0enKoB, UX 3HaueHue. benku kak koMmroHeHT numy. [Ipobiema 6enkoBOroO
T'OJIOJIAHMS U IYTHU €€ PEIICHHUS.

KomOunupoBanHoe 3ansrue Ne 44. AMUHBI. 2
KomOunupoBannoe 3ansarue No 45. AMUHOKHCIIOTBI. 2
KomOunupoBanHoe 3ansrue Ne 46. benku. 2

JlaGopaTopHo-tipakTuueckoe 3anatue Ne 19. M3yueHne 1IBETHBIX peak-
1 OEITKOB.

CamocTosTenbHas paboTa CTyAEHTOB.
Hanucanne ypaBHEHMI peakLMi XapaKTEpU3YIOIIHMX CBOWCTBA aMU-
HOB, aMHMHOKHCJIOT, OCIKOB.
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Pemenue 3agad Ha BBIYMCIIEHHE MACCOBOUW MM OOBEMHOU TOJIM BEI-
X0J1a MPOJIYKTa PEaKlU OT TEOPETUUECKU BO3ZMOKHOTO.

[ToaroToBuTH BHICTYIUICHHE TI0 TeMe: «buomornueckue GyHKIMM 6€-
KOB, UX 3HA4CHHEY, « Belku Kak KOMIMOHEHT HUIny, « [Ipobaema 6emko-
BOT'O T'OJIOZAAHUS ¥ IyTH €€ PEIICHUS».

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

Copneprxanue yueOHOH uH(pOpMAITHH.

HyxneunoBblie kucioTel. HykneMHOBBIE KHCIOTBI KaK MPUPOJIHBIE T10-
mumepsbl. Hykneotuasl, ux crpoenue, npumepsl. ATO u AJID, ux B3aumo-
MpeBpallleHUe U podib 3TOro npouecca B npupoze. [lonarue JIHK u PHK.
Crpoenue /IHK, ee nepsuunas u BTopuuHas crpykrypa. Padoter @. Kpuka
u /. Yorcona. KoMiieMeHTapHOCTh a30TUCTBIX OCHOBAaHMM. Pernmukanus
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-
TEHHUH U JKUBOTHBIX.

Kom6unupoBanHoe 3anstue Ne 47. HykiienHoBsle kucinotbl. CTpoeHue
JIHK u PHK.

CamocTosiTenpHas paboTa CTYICHTOB.

[TonroroButh BeICTyIUIEHUE: «['eHHas uHXkeHepus», «PaboTer O.
Kpuka u Jl. Yorconay, «buocunres 6enka B :KUBOH KJeTKe.», « TpaHcren-
HbIe (HOPMBI paCTEHUI U KUBOTHBIX)

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 HeopraHuyeckuMHM karanuzaropamu. Knaccuduxanus gpepmenton. Oco-
OEHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh U 3 (HEKTUB-
HOCTh. 3aBHCHMOCTh AKTHBHOCTU (pepMEHTOB OT Temieparypsl u pH
cpenbl. 3HaueHUEe (PEepPMEHTOB B OMOJIOTHU U IPUMEHEHHUE B TTPOMBITILICH-
HOCTH.

Butamunsl. [Tonstue o BurtamuHax. Ux knaccudukarus u o0o3Have-
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. [ToHsITHE 0 TOPMOHAX KaK OMOJIOTUYECKH aKTHBHBIX BE-
IIECTBAX, BBIMOJHSIONIUX YHIOKPHHHYIO PETYJISINI0 KUZHEICATCILHO-
cti opranu3moB. Kiaccudukanus ropMOHOB: CTEPOU/IbI, TPOU3BOIHBIC
AMUHOKHCIIOT, TOJHICNTHIHBIE U OENKOBBbIE TOPMOHBL. OTneiabHBIC
MPEJCTaBUTEINN: ICTPAIUOI, TECTOCTEPOH, HHCYJINH, aJIPCHAIIIH.

JlexapctBa. [loHsATHE O JIeKapcTBaX Kak XMMHOTEPAIIEBTUYCCKUX TIPe-
napatax. Kpatkue vicropudeckue CBeICHHsI O BOSHUKHOBCHHU U Pa3BUTHH
XUMHOTEpanuu. ['pynmsl 1ekapcTB: CyabhaMuIsl (CTPENTONNT), aHTHONO-
TUKY (IEHUITWIUIMH), aHTUITUPETUKH (aCTIMPUH), aHAIBTI€TUKY (aHAIBTHH).
MexaHu3M JIeHCTBUS HEKOTOPBIX JICKAPCTBEHHBIX MPENapaToB, CTPOCHHE
MOJICKYJI, IPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAIM3a XUMHUYECKOTO
CTpOCHHS. AHTUOMOTHKH, UX KIIACCU(PUKALUS IO CTPOSHUIO, THITY U CIICK-
Tpy neiictBus. be3omacHele CrmocoObl TPUMEHEHUs, JICKApPCTBEHHbBIC

bopmbl

KomOunupoBanHoe 3anstue Ne 48. BHOJIOrH4ecKr akTHBHBIC COSTUHE-
HUS.

CamocTosTenbHas paboTa CTyACHTOB.

[MonroroBka cooOmieHuit Ha OJHY U3 MPENTIOKECHHBIX TEM: «3HAYCHHE
(hepMeHTOB B OMOJIOTMH U TIPUMEHEHHUE B IPOMBIIINIEHHOCTH Y, «ABUTaAMH-
HO3bI, TUTICPBUTAMUHO3BI U THIIOBUTAMUHO3BI, UX MpoduiakTuka», «Ilo-
HSTHE O TOPMOHAX KaK OMOJOTHYECKH aKTUBHBIX BEIECTBAX, BBHITOIHSIO-
IIUX 3HJIOKPUHHYIO PETYJISLHUIO KU3HEAESITEIbHOCTH OpraHu3MoBy, «lc-
TOPUYECKUE CBEJEHUS O BO3SHMKHOBEHMHM M PAa3BUTHUH XUMHUOTEPAITHH,
«"pymribl iekapcTB: CynbhaMuIbl (CTPENTOLH ), AHTHOUOTUKH (TIEHUTTUJI-
JIUH), aHTUIHUPETUKHU (aCIUPUH), aHANBIeTUKY (AaHATIBIHH)».

JlaGopaTopHo-nipakTuyeckoe 3ansatue Ne 20. O0o01ieHne 1mo Marepu-
aiy, U3y4eHHOMY BO BTOPOM CEMECTpe

Bceero: 204 ugaca, u3 HUX 96

XapakTeprucTHKa YPOBHS OCBOEHHS y4eOHOT0 MaTeprana:

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

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

3 — IPOAYKTUBHBIA yPOBEHb (IUIAHUPOBAHUE U CAMOCTOATEILHOE BBIIIOJHEHUE JESITENBHOCTH, PELIeHNE MPOOJIEMHBIX 3a/1a4).
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3. YcaoBusi peaqu3anuu NporpaMmbl AU CHUTITHHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzarniust mporpamMMbl TUCITUILIMHBI TpeOyeT Haau4us yueOHoro kabunera (jabo-
paTopuu) XUMHH.
O6opynoBanue yueOHOro kKabuHeTa

MECTO IIPENOAABATEIIS;
yueOHbIe MECTa IO KOJUYECTBY O0yUYaIOUTUXCS;

ydeOHas JTOCKa;

tabnuna «llepuoguueckas cucremMa xumuueckux snemeHToB .M. MenneneeBay
Tabnuma «PacTBOPUMOCTE KHUCTIOT, OCHOBaHMH, COJICH B BOJIE»

CTEH/IbI;

IJIAKATBHI.

TexHuueckue CpCaACTBa 06y‘I€HI/IiIZ

HoyTt6yx
IIpoekTop
OKpaH

O6opynoBaHue 1a00paTOpUU U pabOUNX MECT JIaDOPaTOPUH:

1.

JlabopaTopHas nocyna

XUMHYECKUE PEAKTUBBI
TexHHn4YEeCKUE BECHI

PasHoBecsl

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

[TpoOupku

[taTtuB nmst mpoOUPOK

[Turietku (B aCCOPTUMEHTE)

Konbsl B (accopTuMeHTE)

3.2. UndopMaunnoHHoe odecnevyeHne 00yueHust

PEKOMEHAYEMAS{ JIUTEPATYPA

Jna cmyoenmog

IMa6puensa O.C., OctpoymoB U.I'. Xumus: yaeOHUK IJis1 CTYICHTOB

npodecCUOHANILHBIX 00pa30BaTEILHBIX OPraHU3aIMi, OCBAaUBAIOIIUX podeccuu u

cnenuansHoctu CITIO. — M., 2017

2.

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

€CTECTBEHHO-HAYYHOr0 Mpoduisi: y4eOHHUK IJIsl CTYI€HTOB MPOQPECCHOHATIBHBIX

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
npoeccCHoHaBbHBIX 00pa30BaTEIbHBIX OPTaHU3AIUH, OCBAMBAIONIUX MPOGECcCuu 1
cnenuanpHocTH CIIO. —M., 2017

4. Tabpuensn O.C.u ap. Xumus: nocobue as noaroroBku k EI'D: yueo.
nocoOue s CTYACHTOB MPoeCCHOHANTBHBIX 00pPa30BaTEIBLHBIX OpTraHU3AIINN,
ocBauBaromux npodeccun u cnenuanbHoctu CI10. — M., 2017

5. Taopuensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1aun u ynpaxxHeHus: y4aeo.
nocoOue AJis CTyACHTOB NMPo¢deCcCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alINM,
ocBauBaromux npodeccun u cnenuansuoctu CI10. — M., 2017

6. Epoxun KO.M., KoBaneBa U.b. Xumus aiis nmpodeccuit 1 cieruaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduiieii: yueOHUK JIJIsl CTYJIEHTOB
npodecCUOHANIBHBIX 00pa30BaTEILHBIX OPraHU3aIuii, OCBaUBAIOLIUX TPOPECCUU U

cnenuanbHoctu CI1IO.— M., 2017

Jlna npenooasameneii

1. O6 ob6pazoBanuu B Poccuiickoit deneparuu: dbenep. 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, ¢ uzm.,
BHeceHHbIMU DenepanbHbIM 3aKk0HOM OT 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 BHECEHHUU U3MEHEHHI B (eJiepalIbHbIN TOCYJapCTBEHHBIN 00pa30BaTeIbHBIN CTaHIAPT
cpenHero o01ero oopa3oBaHus, yTBEPKICHHbIN Mpuka3oM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @enepannn ot 17 mas 2012 r. N413"

3. [IpumepHast ocHOBHasi 00pa3zoBaTesbHas IPOrpaMMa CpeiHero ooiero oopa3ona-
HUS, 0I00pEHHas pelieHreM peaeparbHOro yueOHO-METOIUYECKOTO O0OBEAMHEHUS IO 00-
nemMy oopazoBanuto (mpotokos ot 28 utons 2016 r. Ne 2/16-3).

4. CnankoB u ap. XuMus sl Mpopeccuil v CrenuaabHOCTeN TEXHUUYECKOTO MPOQUIIs

(anmekTpoHHOE npuiiokeHue). — M., 2017
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I/IHTepHeT-HCTO‘IHHKH:

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

KOHTpOJIb 1 OLIeHKA pe3yIbTaTOB OCBOCHMS AMCLMIUIMHBI OCYIIECTBIIAECTCS MPEIOo-
JlaBaTeJIeM B IPOLIECCE MPOBENECHUS KOMOMHUPOBAHHBIX U Ja00PAaTOPHO-NPAK-TUYECKUX
3aHATUMN, IPU BBIIIOJIHEHNUU [IPOBEPOUYHBIX pabOT, IpU PELICHUH 3a/1ay, 3aJaHuil B TECTO-
BOI1 popMme, B mpoliecce 3aiIuThl pedepaTa, BHIIOTHEHUS HHIMBUYaTIbHBIX 3aaHUA.

Pesynbrarel 00yueHus
(OCBOEHHBIE YMEHUSI, YCBOCHHbBIC 3HAHMUS)

DOpMBI U METOIbI
KOHTPOJISI U OIICHKH Pe3yJIbTaToB 00yue-
HUSA

OcCBOEHHBIE YMEHUS
— Ha3bIBaTh: M3YYEHHBIC BEIIECTBA 10 «TPUBUAIBHOI

OreHka IEMOHCTpPAIMKU CTYACHTOM IpakK-
TUYECKUX YMEHUU.

WM MEXIYHApOIHON HOMEHKJIATypaM;
OIIPEIENATh: BAJICHTHOCTb U CTEIEHb OKHUCIICHUS XU-
MUYECKHUX DJIEMEHTOB, TUII XUMHUYECKOU CBSA3U B CO-

Pemenwue 3amanuii B TeCTOBOM opme.
Pemenue 3axay.
Onenka U 00CYXJ/ICHHE OTBETOB Ha 3aHS-

THHA
AHann3 BBIIOJHEHUS 3aJaHUN UISL CaMO-
CTOSITEIBHOM pabOTHI.

3amuTa pedeparos.

€IUHEHUSX, 3aps]l HOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUIMYECKON PELIETKH, XapaKkTep
Cpenbl B BOAHBIX PACTBOPAX, OKUCIUTEIb U BOCCTAHO-
BUTEJIb, HAINPABICHUE CMEILECHUS PABHOBECUS O]
BJIMSHUEM pa3IN4HbIX (PaKTOPOB, U30MEPHI U T'OMO-
JIOTH, MPUHAJUIEKHOCTh BEIIECTB K pa3HbIM Kjaccam
HEOPraHWYECKUX M OPraHMYECKUX COCIMHEHMS; Xa-
pakTep B3aMMHOIO BIIMSHHMS aTOMOB B MOJIEKYJAX,
TUIIBl PEAKIM B HEOPIaHMYECKOM M OPraHUYECKOU
XUMUU;

— XapaKTepHu30BaTh: S-, P-, 0-3JIEMEHTBI IO UX TOJIOKE-
Huto B Ilepunonnueckon cucreme [[.M. Menneneesa;
o0mye XMMUYECKHe CBOWCTBA METAJIJIOB, HEMETal-
JIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHHU-
YEeCKUX COeMHEHMH (YriieBOJOpOJOB), CIIUPTOB, (e-
HOJIOB, aJIbJIETH/I0B, KETOHOB, KapOOHOBBIX KHCIIOT,
aMHHOB, AMUHOKHCJIOT  yTJIEBOJOB);

— OOBSICHSATH: 3aBUCUMOCTh CBOMCTB XUMHUYECKOTO 3JIe-
MEHTa 1 00pa30BaHHBIX UM BEUIECTB OT MOJIOKEHHUS B
ITepuoanueckoint cucreme .M. MenneneeBa; 3aBucu-
MOCTb CBOWMCTB HEOPraHMYECKHX BEUIECTB OT MX CO-
CTaBa ¥ CTPOCHUS, IPUPOY XUMHUUYECKOU CBS3H, 3aBU-
CUMOCTBh CKOPOCTH XMMHYECKON pEaKIMU OT pas3jIny-
HBIX (PaKTOPOB, PEAKIIMOHHOM CIIOCOOHOCTH OpraHU-
YECKHUX COEMHEHUI OT CTPOCHHUS MOJIEKYII,

— BBINOJIHATh XUMUYECKHUM DKCIIEPUMEHT I10 PACIIO3Ha-
BAHMIO BAXKHEUIIINX HEOPTaHUYECKUX U OPTaHUYECKUX
BEIL[ECTB, MMOJYYEHNIO KOHKPETHBIX BEIECTB, OTHOCS-
LIUXCS K U3YYEHHBIM KJIACCAM COEIUHEHUN;

— NPOBOJUTH PACYETHl MO XUMHYECKUM (opmynaMm u
YpaBHEHUSM PEAKIIN;

— OCYLIECTBJIATH CAMOCTOSATEIIbHBIN ITOMCK XUMUYECKON
UHPOPMALIUU C UCTOIb30BAHUEM PA3IHUUYHBIX HUCTOY-
HUKOB (CIIPaBOYHBIX, HAYYHBIX U HAay4YHO-TIOMYJSAP-
HBIX W3JJaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
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HNHTepHeTa); NCIONB30BaTh KOMIBIOTEPHBIE TEXHOJIO-
UM Ut 00pabOTKH M Mepesadyn XUMUYeCKorH HHPOp-
MAalluy U €€ IPEACTABICHUS B pa3IMYHbIX (hopmax.

Y CBOCHHBIE 3HAHUSA:

— POJb XMMHUU B €CTECTBO3HAHUH, €€ CBS3b C JAPYTHUMH
€CTECTBCHHBIMU HayKaMHM, 3HAU€HHE B JKU3HHU COBpE-
MEHHOI'0 00IIECTBA;

— BaKHEHIIME XMMHUYECKHUE MOHATHS: BEIECTBA, XUMHU-
YECKHUM 3JIEMEHT, aTOM, MOJEKYJa, Macca aTOMOB U
MOJIEKYJI, UOH, PaJIUKaJ, AJTIOTPOIUS, HYKIUIbI U U30-
TOIBI, aTOMHBIC S-, P-, d-opOuTanu, XUMHUYECKas
CBSI3b, BJIEKTPOOTPHUIATEIBHOCTD, BAJIEHTHOCTb, CTE-
NeHb OKHUCICHHUA, THOpuau3anus opoOurtaneii, mpo-
CTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJb, MOJISIpHAs
Macca, MOJIAPHBI 00beM ra3000pa3HbIX BEIECTB, Be-
IIECTBA MOJIEKYJISIPHOTO UM HEMOJIEKYJISIPHOTO CTpOe-
HUSA, KOMIUIEKCHBIE COEIUHEHUS, JUCIIEPCHBIE CHU-
CTEMbI, WCTUHHBIC PACTBOPHI, SJIEKTPOJIUTHYECKAS
JUCCOIMAMsA, KHUCIOTHO-OCHOBHBIE PEAKLIUU B BOJI-
HBIX PacTBOpax, TUAPOJIN3, OKUCIEHUEN BOCCTAHOBIIE-
HUE, 3JIEKTPOJIM3, CKOPOCTh XHMMHMUYECKOM pPEaKLUH,
MEXaHHU3M PEaKIuH, KaTaau3, TEIUIOBOH 2 (eKT peak-
MU, DHTAJbIMS, TEIJoTa 00pa30BaHUs, DHTPOIMS,
XUMHUYECKOE PAaBHOBECHE, KOHCTAHTA PABHOBECHS, yT-
JIEPOHBIN CKeNeT, GyHKIIMOHAIbHASI TPYIINa, FTOMOJIO-
Tusl, CTPYKTYpHasi W TPOCTPAHCTBEHHAs H30MEpHs,
UHIYKTUBHBIN U ME€30MEpHBIH 3 HEKTHI, IEKTPOpuI,
HYKJICO( I, OCHOBHBIE TUITBI PEAKIIUN B HEOPTaHUYE-
CKOM M OpPraHUYeCKON XUMUU;

— OCHOBHBIE 3aKOHBI XMMHUH: 3aKOH COXPAaHEHHUS MaCChI
BEIIIECTB, 3aKOH TOCTOSIHCTBA COCTaBa BellecTs, [le-
puonmueckun 3akoH [[.M. Menneneesa, 3akoH I'ecca,
3aKOH ABOTrajpo;

— OCHOBHBIE€ TEOPUU XMMHH; CTPOCHUE aTOMa, XUMHUYe-
CKOM CBSI3U, DJIEKTPOIUTHUYECKON TUCCOIUALNU, KUC-
JIOT U OCHOBAHUM, CTPOCHUSI OPTaHMUECKUX U HeOpra-
HUYECKUX COCIMHEHUN (BKJIIOYAs CTEPEOXUMHIO), XH-
MUYECKYI0O KHHETHKY M XUMHUYECKYI0 TEpPMOJIMHA-
MUKY;

— KIaccu(UKAIUIO ¥ HOMEHKJIATYPY HEOPTaHUYIECKUX U
OPraHUYECKUX COCTUHEHUN;

— TPUPOJHBIE MCTOYHHKHU YTIEBOJOPOJOB M CIOCOOBI
UX MepepadoTKH;

— BELIECTBA U MaTepUalibl, IIUPOKO HCIOIb3YEMBIE B
MPAaKTUKE: OCHOBHBIE METaUIbl M CIUIAaBHI, rpadur,
KBapIl, MUHEPAIbHBIC YI00PEHUS, MUHEPATBHBIEC U Op-
TaHUYECKUE KHUCIIOTHI, IIEJ0YH, aMMHUAK, YIIeBOJAO-
ponbl, GEHON, aHUITUH, METAHOJ, YTAHOJI, dTUJICHTJIN-
KOJIb, TTUIEPUH, (DOpMAaNBICTH], alleTalbIeT ]I, alle-
TOH, TJTFOK03a, caxapo3a, Kpaxmai, KJeT4aTKa, aMiuHO-
KHUCTIOTHI, OCJIKH, UCKYCCTBCHHBIC BOJIOKHA, KAYIYKH,
IIJIACTMACCHI, XKUPBI, MbUIA ¥ MOIOIIIME CPE/ICTBA.

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 rugpocdepbl OT XUMUUYECKOTO 3arps3HEHUS
«OxpaHa OYBBI OT XUMHUYECKOTO 3arPSI3HCHHS
«OxpaHa BO37[yXa OT XUMHUYECKOTO 3arPsA3HCHH
«Oxpana ¢aopsl ¥ hayHbl OT XUMHYECKOTO 3arPSI3HCHU
«Moromue 1 YUCTSIIINE CPECTBA»

«CpenctBa 00pbOBI ¢ OBITOBEIMH HACEKOMBIMU)
«CpencTBa TMYHON TUTHEHBI K 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. bnaroponHble rasbl, IEKTPOHHOE CTPOEHHE aTOMOB 0JIarOPOJIHBIX T'a30B U OCO-
OCHHOCTH UX XUMUYECKUX U (PU3UYECKUX CBOMCTB.

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

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

29. Hemerasibl — IpOCThIE BEIIECTBA, CTPOCHUE, aJUIOTPOIIHSL.

30. KaTroHBI IEIOYHBIX METAJUIOB KaK BaKHEHIas (hopMa uxX CylecTBOBaHUS, pery-
JIATUBHAS POJIb KATUOHOB KaJIWsI M HATPUS B KUBOM KieTke. [IpupogHbie coequHeHUs
HATPUS U KaJus, X 3HAYCHHE.

31. Baxxnenmme coeAMHEHNs Kalus, UX 3HAYCHUE U IpuMeHeHne. Kanpuunii B mpupoe,
ero Ouosiornyeckas poib.

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

33. Yrnepon u ero ayuiotponusi. CBOMCTBa aJuIOTPONHBIX MOAU(PUKALIUHN yriiepoia, uX
3HA4YECHHUE U IPUMEHEHUE.

34. CunMkaTHAast IPOMBIIIJIEHHOCTb.

35. HeorpannueHHbie nonumepsl. [Tonumepsl — MpocThie BENIECTBAa C AaTOMHOM KPUCTAI-
JMYECKON PEIIeTKOM: allIOTPOIHbIE BUIOM3MEHEHHS yriepoja (anmas, rpadur, kapOuH,
GbynnepeH — B3auMOCBS3b THOpUAN3aLMU OpOUTANIEl Y aTOMOB yTIepo/ia C IPOCTPAHCTBEH-
HBIM CTPOEHHUEM AJJIOTPOIHBIX MOJIU(DUKALINN).

36. llonmumepsl — CIIOKHBIE BEMIECTBA C AaTOMHOM KPUCTAJUIMYECKOM PEIIETKOM: KBApII,
KpeMHe3eM (JIMOKCHUJIHBIE COCIMHEHUS KPEMHHUS ), KOPYH (OKCH]T aJTFOMUHHS) U alTFOMOCHU-
JIMKATHI (TOJIEBbIE IUNATHI, CII0/A, KAOJIMH). 3HAYE€HUE HEOPTaHUYECKUX MPUPOJIHBIX MOTH-
MepOB B GOPMHUPOBAHUN OJHON X I€OJIOTMYECKUX 000JI04eK 3eMII — JIUTOC(HEPHI.

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.
XanbKOTeHbl B IPUPOE, UX OHOJIOTHYECKas pOJIb.

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

40. Ocobennoctu ctpoeHust atoMoB 0-31emenToB (IB-VIIB-rpymm). Menp, MHK, XpoM,

JKECJIC30, MapraHell. HaxoxaeHue 3Tux MeTajajaoB B IpHUPOAC, UX ITOJTYUYCHHUC U 3HAYCHHUC.

Pacnpenesienne yueOHbIX 4acoB 1o ¢gopmMaM 3aHATHIH
Ha 2018 — 2019 yuye6HbIii roa



CnennanbHocth JIabopaTtopHasi nuarHocTuka (0asoBasi HoAroTOBKAa

¢ peanuzanueit ®I'OC cpeanero odmero oopazopanus B npeaenax IICC3)

Jducuunimaa « XuMus»

Kypc-1
1 cemecTp
Ilepeuens KOMOUHUPOBAHNHBIX 3AHAMUIL
Ne Ne Koua-Bo
HanmeHnoBaHue TeMbl KOMOMHMPOBAHHOI'O 3AHATHS
n/m | n/m 4acoB
1. 1. Beenenne. Xumus — Hayka o BemecTBax. KoJIM4eCcTBEHHbIE OTHOLIEHUS B XU- 2
MUHU.
2. 2. OcHoBHbIE 3aKOHBI XUMUH. [loHSTHE «TOIISY. 2
3. 3. Crtpoenue atoma. CTpoeHHE IEKTPOHHBIX 000J1049eK aToMOB 1-4 mepuoaoB. Oc- 2
HOBHOE U BO30Y)KJJICHHOE COCTOSIHHE aTOMOB.
4, 4. [lepuognueckuii 3akoH u Ilepuoguueckas cucTeMa XUMHUYECKHX DJIEMEHTOB 2
JA.N.Meunpneneena.
5. 5. Tunbl xuMuueckoi cBsizu. CTpoeHHUE BEIIECTBA. 2
6. 6. Knaccudukanusa xummudeckux peakiuii. CKOpOCTh peakinu, ee 3aBUCUMOCTb OT 2
pa3nuyHbIX (PaKTOPOB. XMMHUECKOE PABHOBECHE.
7. 7. TennoBoi 3 PEKT XMMUIECKUX PEaKITUH. 2
8. 8. OKHUCINTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH. 2
0. Q. DJIEKTPOXUMHUYECKUE TPOLECCHl. DIEKTPOIIU3. 2
10. | 10. | Knaccudukanus 1 HOMEHKJIATYpa HEOPTaHUIECKUX BEIIECTB. XUMUYECKHUE CBOM- 2
CTBa MPOCTHIX BEIIECTB — METAJJIOB M HeMeTaiioB. Bonopo.
11. | 11. | Okcuppl. Jleryune BoIOpOAHBIE COEMHEHNS] HEMETAJIOB. 2
12. | 12. | I'mapOKCHIBI: KUCIOTHI, OCHOBAaHUS. AMQOTEPHBIC THIPOKCHIBI. 2
13. | 13. | Comu. Kommiekcusle conn. ['eHeTHuecKas CBA3b MEXKIY KIACCaMH. 2
14. | 14. | ducnepcusie cucteMbl. Boma. Uctunnsie pactBopbl. PacTBOpUMOCTS. 2
15. | 15. | CnocoObl BbIpaKeHUsl KOHIIEHTPALMU pacTBOPOB. 2
16. | 16. | BomopoaHblii TOKa3aTeNb. DJIEKTPOIUTHUECKAS IUCCOIUAIUS JJIEKTPOJIUTOB B 2
BOJHBIX PACTBOpax.
17. | 17. | Peakuuu MOHHOTO OOMEHA. 2
18. | 18. | I'mapomaus coneil. 2
19. 19. | lllemo4HbIC U IIEIOYHO3EMEIbHBIC METAILIbI. 2
20. 20. | ATIOMUHUI U €70 COeTUHEHU. 2
21. | 21. | CgoiicTBa coeMHEHUN yriiepoaa U KpeMHus. Heopranudeckue u opraHudeckue 2
TTOJTUMEPBHI.
22. | 22. | CpoiicTBa a30Ta, Gpochopa 1 UX COETUHEHUH. 2
23. | 23. | CpoiicTBa KHCIOPO/A, CEPBI U HX COCTUHEHHIA. 2
24. | 24. | CBoiicTBa raJIor€HOB M UX COCTUHEHHIA. 2
25. 25. | CpoiicTBa COeMHEHHI MEIH, IMHKA, XpOMa, Kelesa. 2
Bcero 50
Ilepeuens nabopamopro-npaKmuyecKux 3auamuil
Ne Ne Koxa-Bo
HaumeHoBaHHe TeMbI J1a00PATOPHO- MPAKTHYECKOT0 3aHSITHSI
n/m | n/n 4acoB
1 1 | Beruncnenus ¢ UCTOIh30BAaHUEM MOHSITHI «KOJIMUYECTBO BEUIECTBAY, «IOJISDY 2
2 2 N3yuenne 3aKOHOMEPHOCTEN U3MEHEHUS CBOMCTB AJIEMEHTOB M MX COETMHEHUI 2
0 MepPUoJiaM M TpyIIam.
3 3 Bbruncnenus u3MeHeHHsI CKOPOCTH PEaKIHil MPU U3MEHEHUH KOHLIEHTPALuU 2
pearupyromux BemecTB U TEMIIEPaTyphl.
4 4 | M3ydeHune OKUCIUTENbHBIX CBOMCTB NIEpMaHTaHATA KU B Pa3IMYHBIX Cpeax. 2
5 5 | M3yuyenue peakiuii 00pa3oBaHUsl KOMIUICKCHBIX COSAMHEHUM. 2




6 6 | M3yyeHne XMMHUYECKUX CBOMCTB OCHOBAHMIA. 2
7 7 | OnpeneneHue Ka4eCTBEHHOT0 cocTaa cojeil. ['maponus conen. 2
8 8 | lnddepeHniupoBaHHBIN 3a4eT 2
Bcero 16
Hroro 3a | cemectp 66
Hroro nmo gpucuuninHe 66
2 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne Koa-Bo
HaumeHnoBaHHe TeMbl KOMOMHHPOBAHHOIO 3AHATHS
n/n n/n 4acoB
26. 1. [Ipenmer opranndeckoid XuMuu. Teopusi CTPOCHUSI OPTaHUYECKUX COCTMHEHUM 2
A.M.bytneposa.
27. 2. Knaccudukanus 1 HOMEHKIJIaTypa opraHu4ecKux coeauHeHuil. CoOBpeMEeHHbBIC 9
NPEJICTABICHUS O XHMUYECKOM CTPOSCHUH OPTaHWYECKUX COSTMHEHHIA.
28. 3. Knaccudukanms peakiyii B OpraHU4eCKON XUMHH. 2
29. 4. [Ipenenbubie yraeBogopoasl. Ankanbl. [[ukimoankaHsl. 2
30. 5. HenpenenpHble yriieBogopoIbl. AJTKEHBI. 2
31. 6. AJIKagvieHsl. 2
32. 7. AJIKUHBI. 2
33. 8. Apenbl. OCOOEHHOCTH XUMUYECKUX CBOWCTB TOMOJIOTOB O€H3071a. 2
34. Q. Hcrounuku yrineBogopoaoB: HEQTh, Ia3, Yroib. 2
35. 10. | Kucnoponconepxkamue opranudeckue coeaunenus. Cnuptel. [Ipocteie 2
UPBL
36. 11. | MHoroaromMHsbl€ COUPTHI. 2
37. 12. | ®eHoNbL 2
38. 13. | Anpnerunbl. KeToHsl. 2
39. 14. | Kap6oHOBbIE KHCIIOTHI. 2
40. 15. | Cnoxusie 3¢upsl. XKupsl. 2
41. 16. | YraeBonbl. MoHOCaxapubl. 2
42. 17. | lucaxapuisl. 2
43. 18. | Iomucaxapuasl. 2
44. 19. | A3oTcoaep:kaliye opraHn4eckue CoeIMHEHUsl. AMUHBI. 2
45. 20. | AMHHOKHUCIIOTHI. 2
46. 21. | benku. 2
47. 22. | Hykneunossie kucnotsl. Ctpoenne JJHK u PHK. 2
48. 23. | buonoruyecku akTUBHBIE COSIMHEHHUS. 2
Bcero 46
Ilepeuens nabopamopro-npaKmuuecKux 3auamuil
Ne Ne Koxa-Bo
HaumMeHoBaHue TeMbI J1a00PATOPHO- MPAKTHYECKOTO 3AHATHS
n/n n/n 4acoB
9 1 N3omepust 1 HOMEHKIIATypa yrieBo0pOA0B. PerieHne 3aqaq Ha BEIBOJ XUMHU- 2
YeCKux (Hopmy.
10 2 CaoiicTBa TBepAbIX MapaduHOB. BbuncieHus no XuMuueckum Gopmynam u 2
110 YPABHCHHSIM PEAKITHH.
11 3 CgoiicTBa aTuneHa. 3ydeHne cBONCTB MOTUMEPOB. PacueTsl Macchl BEIIeCTB 2
i 00beMa ras3a 1Mo W3BeCTHOMY KOJIMYECTBY BEIECTBA, Macce, 00beMY.
12 4 | N3yuenue cBoiicTB O6eH30ma. Pacuer 00beMHBIX J0Jel T'a30B B CMECSX. 2
13 5 | KauecTBeHHBIE peaKIIMU CIUPTOB.
14 6 ®denHoubl. Beruncnenne Macchl pacTBOPEHHOTO BEIIECTBA , COJIEPHKAIIETOCS B 2

ONPEACICHHON Macce pacTBOPa C M3BECTHOM MACCOBOM JIOJIEH.




15 7 | VI3ydeHne BOCCTAaHOBHUTEIIbHBIX CBOMCTB aJIbJICTHIOB. 2
16 8 N3yueHue CBOMCTB YKCYCHOM KHUCIIOTBI. PacyeT 1o ypaBHEHUsAM peakiuil mpo- 2
TEKaIOUIMX B pacTBOpPE
17 9 Croxuble 3¢upsl. Kupbl. Pacuer mo ypaBHEHUsIM peakiiii ¢ H30BITKOM O/ 2
HOTO U3 UCXOJIHBIX BELIECTB.
18 VYraeBozsl. Pacyer maccoBoii nin 00beMHOM OTH BBIX0/1a TIPOIYKTA PEAKIIUU 2
10 | oT TeopeTHyeckr BO3MOKHOTO. M3yueHne CBOWCTB MOJIMMEPOB U CUHTETHYE-
CKUX BOJIOKOH.
19 11 | 3yueHune BETHHIX peaKIuii OCIIKOB. 2
20 12 | O600EeHne IO MaTepUary H3y4EHHOMY BO BTOPOM CEMECTPE 2
Bcero 24
Hroro 3a II cemectp 70
HToro mo Aucuumninxe 136

3aB. oTIeNeHuEM

H.B. Ocsaknna






