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1. IlacnopTt pa6oyeil nporpaMMbl y4eOHOH UCITUNINHBI
Xumusn
1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMel

Pabouas mporpamma y4eOHON NTUCHUILTUHBI « XUMUA» sBIsieTcs yacTbio [Iporpam-
MBI [TOATOTOBKU CHEIMAIMCTOB CPEIHErO 3BEHA IO ClieluanbHOCTH (CeCTpUHCKOE JIEN0 C
OJIHOBPEMEHHBIM TOJIyYeHUEM CpelHero oomero oopasoanus. [Iporpamma paszpabora-
Ha Ha OCHOBE TpeOoBaHUI (efepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIIbHBIX CTaHAAp-
TOB CPETHEro OOIIero M CPeAHEro MPOQPECCHOHATBHOIO 00pa30BaHUSA C YUYETOM €cTe-
CTBEHHO Hay4yHOTO Tipodwis momydaemoit cnenuanpHoctr CI1O.

PaGouast mporpamma cocTtaBiieHa jisi 09HON (HOpMBbI 0OYICHHUS.

1.2. MecT0 y4eOHOI JUCHUUILINHBI B CTPYKTYype
NMPOrpaMMsbl MOATOTOBKY CIIENMAJMCTOB CPeHEro 3BeHa

JuctuminHa «XuMHUs» OTHOCUTCS K MPO(PUIBHBIM JUCHUILUIMHAM IO BBIOOpPY U3
00s13aTeNIbHBIX MTPEAMETHBIX 00JaCTEH.

1.3. Hesaun 1 3a1a4u y4eOHOM JUCUUILJINHBI —
TPpeOOBAHMS K Pe3yJIbTATAM OCBOEHUSI JUCHMILIHHBI
B pe3ynbrarte 0CBOCHUS TUCHUILUIMHBI CTYJEHT JOJKEH 3HATh (IOHUMATD):

— pOJb XMMHUHU B €CTECTBO3HAHUH, €€ CBSI3b C APYTUMU €CTECTBEHHBIMU HAyKaMH, 3Ha-
YeHHUE B )KM3HU COBPEMEHHOTO OOIIECTBA;

— BaXKHEWILME XUMUYECKHE MOHATHSA: BEIIECTBA, XUMUUYECKUN 3JIEMEHT, aTOM, MOJie-
KyJia, Macca aTOMOB M MOJIEKYJI, HOH, PaJuKall, aAJJIOTPOIHUS, HYKJIUIbl U U30TOMbI, aTOM-
HBIC S-, P-, d-OpOUTaNTHM, XUMHUYECKas CBSI3b, AIEKTPOOTPHUIATEILHOCTD, BAJICHTHOCTD, CTe-
MeHb OKUCIICHMS, TUOpUAM3alMs OpOUTaNeii, MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYII,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIM 00bEeM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJIEKY-
JIIPHOTO Y HEMOJIEKYJIIPHOTO CTPOEHUSI, KOMIIJIEKCHBIE COCIMHEHUS, JUCIIEPCHBIE CUCTE-
MBI, UICTUHHBIC PACTBOPHI, IIEKTPOJUTHUYECKAS JUCCOIMALINS, KUCIOTHO-OCHOBHBIE pPEak-
A B BOJHBIX PacTBOpax, TUAPOJIU3, OKHCICHHUEHM BOCCTAHOBJIEHUE, AJIEKTPOJIU3, CKO-
POCTh XUMHUYECKON pEeaKIK, MEXaHU3M DPEAKIMU, KaTaliu3, TEeIIoBou »((eKT peakiuw,
SHTANBIMS, TEIJI0Ta 00pa30BaHUs, YHTPONUS, XUMUYECKOE PaBHOBECHE, KOHCTAHTa PaB-
HOBECHSI, YIJICPOJHBIN CKeleT, (PYyHKIMOHAJIbHAS TPYyIIa, TOMOJOTHSA, CTPYKTypHas u
MPOCTPAHCTBEHHAS WM30MEpPHs, MHIAYKTUBHBIA M ME30MEpHBIH A((PEKTh, dIeKTpodu,
HYKJI€0( I, OCHOBHBIC TUITBI PEAKITNIl B HEOPTAaHMYECKON ¥ OPTaHUYECKON XUMUH;

— OCHOBHBIC 3aKOHBI XMMHUU: 3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH MOCTOSHCTBA
cocrasa Benlect, [lepuonnueckuii 3akon I.M1. Menneneena, 3akoH ['ecca, 3akoH ABoraj-
po;

— OCHOBHBIC TEOPUU XHMHH; CTPOCHHE aTOMa, XMMUYECKOW CBS3H, AJICKTPOJIUTHYEC-
CKOM JHCCOLMAIMU, KUCJIOT U OCHOBAaHHU, CTPOCHUSI OPTaHMYECKUX U HEOPTaHHUYECKUX
COEAMHEHUN (BKJIIOYAsi CTEPEOXUMHUIO), XUMUYECKYI0 KHHETUKY U XUMUYECKYIO TEPMOIU-
HaMUKY;

— KJIacCU(PUKAINIO 1 HOMEHKJIATYPY HEOPTaHUYECKUX U OPTAaHUYECKUX COSTUHEHUN;

— MPUPOJHBIE HCTOYHUKHU YTIEBOJAOPOAOB U CIIOCOOBI X MEPepadOTKu;

3



— BELIECTBA U MaTepHUabl, IIKPOKO UCIOJIb3yEMBbIE B IPAKTUKE: OCHOBHBIE METAJLIIbI U
CIuUlaBbl, rpaduT, KBapll, MUHEPAJIbHBIE yI0OpEHMs, MUHEPAJIbHBIE U OPTaHUYECKHE KHC-
JOTHI, LIEI0YU, aMMHAK, YIJIEBOJOPOAbI, (PEHOJI, AaHWIIUH, METAHOJI, dTAHOJ, ITUJICHIJIH-
KOJIb, TJIMLEPUH, (HOpMallbIeTH, alleTalbJIeru, alleTOH, IJII0K03a, caxapo3a, Kpaxmad,
KJIETYaTKa, aMUHOKHCIIOTHI, OE€JIKH, UCKYCCTBEHHBIE BOJIOKHA, KAYUYYKH, IJIACTMACCHI, KHU-
pBbl, MbLJIa ¥ MOIOIIIME CPEJICTBA.

B pe3ynbrate 0CBOEHUS TUCHUILUIMHBI CTYJEHT JOJKEH YMETh!

— Ha3bIBaTh. U3YUYCHHBIC BEIIECTBA MO «TPUBUAIBHOW» WU MEXKIyHAPOIHON HOMEH-
KJIaTypam;

— OINpPEIENATh: BaJEHTHOCTh U CTEIIEHb OKUCICHHUS XUMUYECKUX 3JIEMEHTOB, TUI XH-
MHYECKOU CBSI3U B COEAUHEHUSX, 3apsA] MOHA, IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, TUI
KPUCTAUTMYECKON PEIETKHU, XapaKTep CPEeAbl B BOJIHBIX PACTBOPAX, OKUCIUTEIb U BOC-
CTaHOBUTEJb, HAIIPABJICHUE CMEIIICHUSI PABHOBECHUS 1O BIUSHUEM Pa3IMUHbIX (PAKTOPOB,
M30MEPbl U TOMOJIOTH, MPUHAIJICKHOCTh BEIIECTB K Pa3HbIM KJlacCaM HEOPTaHUYECKUX U
OPraHUYECKUX COCJMHEHUS; XapaKTep B3aMMHOTO BJIMSHUSI aTOMOB B MOJIEKYJIaX, THUIIbI
peaKuuii B HEOPraHNYECKOW U OPraHNYECKOW XUMUH;

— XapaKTepu30BaTh: S-, P-, U-3J1eMEHTHI IO UX MOJI0XKeHHUIO B [leprnoanyeckoii cucre-
me .. MenneneeBa; 001ue XMMUYECKHE CBOMCTBA METAJJIOB, HEMETANIOB, OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX U OPraHMYECKUX COEIMHEHUN (YTJIEBOJOPOIOB), CIIUPTOB, (he-
HOJIOB, aJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIOT, AMUHOB, aMUHOKUCIIOT U YTJIEBOJIOB);

— OOBSCHSTH: 3aBUCUMOCTH CBOMCTB XMMHYECKOTO 3JIEMEHTa U OOpa30BaHHBIX UM
BemecTB OoT mnosnoxeHus B llepmoamueckont cucreme .M. MenaeneeBa; 3aBUCUMOCTH
CBOMCTB HEOPTAaHMYECKUX BEIIECTB OT UX COCTaBa U CTPOCHMUSI, TPUPOY XUMUUYECKOU CBSI-
3M, 3aBUCUMOCTb CKOPOCTH XMMHUYECKOU PEaKIMK OT Pa3IUYHBIX (PAKTOPOB, PEAKITMOHHOMN
CITIOCOOHOCTH OPTraHUYECKUX COCTUHEHUI OT CTPOEHUS MOJICKYJT;

— BBIMOJIHITh XUMUYECKUIN IKCTIEPUMEHT IO paClO3HABAHUIO BAKHEUIIINX HEOPTraHU-
YECKUX U OPraHMYECKHX BEILIECTB, MOJYYEHHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS K
M3YYEHHBIM KJIacCaM COEUHEHMUII;

— MPOBOJUTH PACUETHI IO XUMUUECKUM (POPMYJIaM U YPaBHEHHUSM PEaKIIHii;

— OCYUIECTBIIATh CAMOCTOSITEJILHBIN MOUCK XUMHUYECKOM MH(OpMAIIMU C UCIIOIh30Ba-
HUEM Pa3JUYHBIX UCTOUYHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX U3JaHUM,
KOMIBIOTEPHBIX 0a3 aHHBIX, pecypcoB MHTepHeTa); UCIO0JIb30BaTh KOMITbIOTEPHBIE TEX-
HOJIOTHH JIsi 00paObOTKM U Tepe/ladyil XUMUYECKON MH(POpMalud M €€ TMPE/ICTABICHUS B
pa3TUYHBIX (OopMax.

B pe3ynbpTare oCBOEHUS JUCHUILIMHBI CTYJICHT JOJKEH MCIOJIb30BATH NMPHOOpe-
TEéHHbIEe 3HAHUS U YMEHHS B NMPAKTHYECKON NeSiTeJIbHOCTH U MOBCEIHEBHOM KU3HHU
MJIAA:

— MOHWUMAHUS TJIOOATBHBIX MPOOJIEM, CTOSIIIHUX TEPE]l YETOBEYECTBOM: DKOJIOTHYE-
CKHMX, DHEPIeTUYECKUX U CHIPHEBBIX;

— OOBSCHEHUS XUMUUYECKHUX SIBIICHHUM, IPOUCXOIAIIUX B MPUPOJE, OBITY U HA MPOU3-
BOJICTBE;

— JKOJIOTUYECKH TPAMOTHOIO MOBEACHUS B OKPYXKAIOIIEH Cpelie;

— OLICHKU BIUSIHHUSI XUMHUUYECKOTO 3arpsi3HEHUSI OKPY KAIOIIEH Cpelibl Ha OpraHu3M 4e-
JIOBEKA U IPYTHUE )KUBbIE OPTaHU3MBI;



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

— OIpeaeeHNs] BO3MOKHOCTH MPOTEKAHUSI XMMUUYECKUX MPEBPALICHUNA B Pa3IMYHBIX
YCIIOBUSIX U OLIEHKU UX MOCIEACTBUM;

— pacro3HaBaHUA U UACHTU(DUKAINS BaXKHEHUIIINX BEIIECTB U MaTEPUAJIOB;

— OLIEHKH KauyeCcTBa MUTHEBOM BOJBI U OTJAEIBHBIX MUIIEBBIX TPOIYKTOB; KPUTUUECKON
OIICHKU JOCTOBEPHOCTU XMMHUYECKON MHPOpMalIUU, MOCTYNAIOIIEH U3 Pa3IMYHbIX UCTOY-
HUKOB.

B pe3ynbrare ocBOCHMS AUCHUIUIMHBL Y OyAyled MEeAUIIMHCKON CeCTphl AOJKHBI
dbopMHpoBaThCS CIEAYIOIKME OOIIMEe KOMIETEHIIMH, BKIIOYAIOIIME B ce0sl CITOCOOHOCTh
(o 6a30BOi MOATOTOBKE):

OK 1. [ToruMath CymHOCTh M CONMAIBHYIO 3HAYMMOCTh CBOCH Oymyrel mpodec-
CHUH, ITPOSIBIATH K HEW YCTOMYUBBIN UHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO AESATEIBHOCTb, BEIOMPATh TUIIOBBIE METO/IbI
U CIOCOOBI BBIOJHEHHS NPOo(eCCHOHANBHBIX 33]1a4, OLIEHUBATh X BBINIOJIHEHUE U Kaue-
CTBO.

OK 4. OcyuiecTBisTh MOUCK, aHAJIU3 U OLEHKY MH(pOpManuu, HEOOXOAUMON ISt
IIOCTAHOBKHU M pelIeHusl NpOodeCCHOHATIBHBIX 3a/1a4, TPO(HECCHOHATBHOTO U JINYHOCTHOTO
pa3BUTHSL.

OK 10. bepeXHO OTHOCUTBCS K HCTOPUYECKOMY HACIEIUIO U KYJbTYPHBIM Tpaau-
LUsIM Hapo/1a, yBaXkaTh COLIMAIIBHBIE, KYJIbTYPHBIEC U PEJINTHO3HBIE PA3INYUSL.

OK 11. BeITh TOTOBBIM OpaTh Ha ceOsl HPABCTBEHHBIE 00S3aTENICTBA 1O OTHOLIE-
HUIO K IIPUPOJIE, OOIIECTBY U YEIOBEKY.

N3yuenune nanHOM JUCIUTUIHHBI SIBIsIETCS 0a30H, HA KOTOpor OyayT hopMupoBaTh-
cs cienyroume npodeccuoHalbHble KOMIIETEHLIMH, COOTBETCTBYIOIINE OCHOBHOMY BHUIY
npo(ecCUOHANBHOMN eI TeIbHOCTH:

5.2.1. TlpoBenenue npoPuIaKTUUECKUX MEPOTIPUSITUH.

IIK 1.2. [IpoBOANTH CAHUTAPHO-TUTUEHNYECKOE BOCIIUTAHUE HACEIICHHUS.

5.2.3. Oka3anue A0BpaueOHONM MEIUIIMHCKOW TTOMOIIM MPU HEOTIOKHBIX U IKCTpE-
MaJbHBIX COCTOSIHUSIX.

IIK 3.2. YyacTBOBaTh B OKa3aHUW MEIMIIMHCKOW MOMOILHY MPU YPE3BbIYAUHBIX CHU-
Tyanusx.

[IK 3.3. B3aumopeiicTBoBaTh ¢ wieHaMH TpodeccHoHanbHOM Opuragsl U 100po-
BOJIbHBIMH ITOMOIIIHUKAMU B YCJIIOBHSIX YPE3BbIYANHBIX CUTYaLIHH.

1.4. KosimuecTBO 4aCcOB HA OCBOCHHUE
padoyeil mporpaMmbl Y4eOHON JUCHMIIUHBI:
MaKcUMalbHOU yueOHOM Harpy3ku ooyuatomerocs — 204 yaca, B TOM YHUCIIE:
— 00s13aTeNILHOM ayTUTOPHOM yueOHON Harpy3ku oOy4aromerocs — 136 4acos;
— CaMOCTOSITEJIbHON paboThl 00yUaromerocsi — 68 4acos.



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

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

[TpomesxyTouHas aTTecTanus o UTOraM IepBoro cemectpa B hopme nudHepeHnpoBaHHOTO 3a4eTa.
WroroBas arrecraius nocjae U3y4yeHus TUCHUIUIMHBI B hopMe nudepeHInpOBaHHOTO 3a4eTa.




2.2. TemaTuyeCcKMid IJIAH U COAEPKAHNE YUEOHOM JUCHUMIIIMHBI « XMMHU»

HaunmenoBanue
pa3aesioB U TEM

Coneprxanue yaeOHOro MaTepraia, KOMOMHHPOBAHHBIE U TA00PATOPHO-
MPaKTHYECKHE 3aHATHUS, CAMOCTOSTENIbHAs padoTa CTYJCHTOB

O0BEM YyacoB

KomOuuu-
POBaHHBIC
3aHATUSA

JlaboparopHo-
HPaKTHYCCKHE
3aHATUA

Camocrosi-
TeJbHas
pabora

YpoBeHb
0CBOE-
HUS

1

2

3

4

5

6

Pa3gen 1. OcHoB-
HbIE IOHATHS U
3aKOHBI XUMUH

6

4

Tema 1.1. Xumus —
Hayka O  Belle-
CTBax

Copepxanue yueOHONU HH(DOPMALINH.

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

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

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

Cwmecn BemiecT. Pa3nnumns Mexay cMECsIMU U XUMUYECKUMH COEIH-
HeHusIMU. MaccoBasi 1 00beMHas J0JIM KOMIIOHEHTOB CMECH.

KomOunupoBannoe 3ansitue Ne 1. BBenenue. Xumus - Hayka O Belie-
ctBax. KonmnuecTBeHHEBIE OTHOIIIEHHUS B XUMUH.

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

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

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

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

Tema 1.2. Crpoe-
HUE aToMa

Coneprxanne yueOHON nHDOpMAIUH.

Atom - cnoxHas vactuua. JlokazaTenbcTBa CIIOKHOCTH CTPOCHHS
aToMa: KaTOJHble U PEHTTeHOBCKUE Ty4H, (oTod(pdeKT, paaruoaKkTUB-
HOCTb, JJIEKTPOJIU3.

[Inanerapnas mozxens atoma 3. Pesepdopaa. Ctpoenue aroma no H.
bopy. CoBpemeHHble NpeaCTaBIeHUs O cTpoeHun atoMa. Kopmyckyisp-
HO-BOJIHOBOM Jyaju3M YacTUL MUKPOMUpA.

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

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

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

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

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

CamocTosiTenbHast paboTa CTYAEHTOB.

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

[TonrotroBka coOOLIEHUS MO OAHOM W3 MPEUIOKEHHBIX TEM:
«3.Pezepdopa», «H.bop », «CoBpeMeHHBIC TPEICTABICHUS O CTPOCHUH
aToOMay.

Paznen 2. O6mmas u
HEOpraHuyecKas

44

14

29




XUMMUA

Tema 2.1. Ilepuo-
JUYECKUM 3aKOH U
[Iepuonnueckas

cucTeMa XuMHu4Ye-
CKUX  DJIEMEHTOB
J.1.Menneneena.

Coneprxanue yueOHOM nH(POpMAIHH.

Otkpeitue Ilepuoguueckoro 3akoHa. I[lpeamochuiku: HaKOIIEHUE
¢axTonorHUecKoro Marepuaina, padotsl npeamectTseHHUKOB (M1.B. Jlebe-
peiinepa, A.D. Illankyprya, [Ix.A. Heronmennca, JI.FO. Meiiepa), che3n
xumuKkoB B Kapicpya, nmnunocthble kauectBa [[.1. MenneneeBa. OTKpbI-
tue JI.1. MengeneeBbiM [leproandeckoro 3akoHa.

[lepuoanueckuit 3akoH U ctpoeHue aroma. M3otonsl. CoBpeMeHHOE
MOHATHE XMUMHUYECKOro 3jieMeHTa. 3akoHoMmepHocTh I'. Mosmu. CoBpe-
MeHHas ¢opmynupoBka llepmommueckoro 3akoHa. [lepumommyeckas cu-
cTema U cTpoeHue atoMa. Gu3nyecKuil CMBICI MOPSIKOBOTO HOMEpA dJie-
MEHTOB, HOMEpPOB Tpymnmnbl U mnepuoaa. llepmonnueckoe H3MEHEHHE
CBOICTB AJIEMEHTOB: pajuyca aToMa; SHEPTUU MOHU3AINHU; JIEKTPOOTPH-
HaTe’abHOCTH. [IpUurHBI U3MEHEHUSI METATUIMYECKUX M HEMETaJUTMUYEeCKUX
CBOICTB AJIEMEHTOB B TpYyMIax M MEPUO-TX, B TOM 4YHUCIE OONBIINX U
cBepxOombpmux. 3Hauenue I[lepumommnueckoro 3axkoHa u [lepmoamueckoit
cucTeMbl XumMuueckux sneMmenToB J[.M. Menaeneesa 1 pa3BUTUS HAYKU
Y TIOHMMaHUsl XUMHYECKON KapTUHBI MHpA.

Komb6unupoBannoe 3anarue Ne 4. Ilepuoanueckuii 3akon u [lepuo-
JMYecKas cucTeMa XuMmudeckux anemenToB .M. Menjeneena.

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

Tewma 2.2. Ctpoe-
HUE BEIIeCTBa

Copepxanue yueOHONU HH(OPMALIUH.

IloHsaTHe 0 XMMHYECKOM CBA3H. THUIIBI XUMHYECKHUX CBA3€H: KOBAJICHT-
cas, MIOHHAas, METAJJIMYECKasi U BOJIOPOIHASL.

KoBanentnast xumudeckas cBsizb. JIBa MexaHuzma oOpa3oBaHUs 3TOMH
:BsI3U: OOMEHHBIN U JOHOPHO-aKIEeNTOPHBIA. OCHOBHBIE TapaMeTphl TOTO
THUIA ;BSA3M: JUIMHA, IPOYHOCTb, YIOJ CBSI3U WJIM BaJICHTHBIA Yroj. OCHOB-
HbIE CBOMCTBAa KOBAJECHTHOW CBS3W: HACBIIMIEHHOCTH, MOJISPU3YEMOCTh U
MPOYHOCTh. DIEKTPOOTPULIATENHHOCTh U KiIacCU(UKAIMS KOBAJIEHTHBIX
CBSI3€M MO 3TOMY MPHU3HAKY: MOJSPHAA W HEMOJISIpHAs KOBAJEHTHbBIE CBSI-
3u. [TonsgpHOCTE CBSI3U M MONAPHOCTH MOJEKYbl. Croco0 mepeKphIBaHUs
AJIEKTPOHHBIX OpOWTaNe W Kiaccu(HKanusg KOBAJICHTHBIX CBS3EH IO
ATOMY NPHU3HAKY: 0- U T-CBA3U. KpaTHOCTh KOBAJIGHTHBIX CBSI3€W U KJjac-
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cuduKalys X 10 3TOMY MPU3HAKY: OJMHAPHbIE, ABOWHEIE, TPOIHBIE, MO-
JTyTOpHBIC. TUIBI KPUCTATUIMUECKUX PEIIETOK y BEIIECTB C STUM THUIIOM
CBSI3U: ATOMHBIE U MOJEKYJsipHble. PU3MUECKUE CBOWCTBA BELIECTB C
STUMU KPUCTAJUIMYECKUMU PEIICTKaMHU.

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

Meranueckas XHUMHYECKasi CBSI3b, KaK OCOOBIM THI XHUMHUYECKOM
CBSI3U, CYIIECTBYIOIIMI B MeTaJIaX U cIulaBax. Ee OTiM4Ms U CXOJICTBO C
KOBAJICHTHOM M MOHHOM CBsi3siMu. CBOMCTBA METaJUIMUYECKOU CBsI3U. Me-
TaJUIMYECKUE KPUCTAJUIMYECKUE PEIIETKH U CBOMCTBA BEILECTB C TAKUMU
KpUCTaJIaMHU.

Bogopoanas xumuyeckasi cBsizb. MexaHu3m 00pa3oBaHUsSI TaKOU CBS-
3u. Ee knaccudukarms: MeXMOJICKYIIIpHAs U BHYTPUMOJICKYJISIPHAS BO-
JIOpOAHbIE CBSI3U. MONEKyIApHbIE KPUCTAUIMUECKUE PEIIETKH JJIsl 3TOTrO
TUna cBsi3u. GU3NYECKUE CBOMCTBA BELIECTB ¢ BOJOPOIHOM CBA3bIO. buo-
JIOTHYEcKasi poJib BOJOPOAHBIX CBSI3€H B OpraHM3allM CTPYKTYp OHOIIO-
JIMMEPOB.

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

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

CamocTosiTenbHast paboTa CTYACHTOB.

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

IIpakTnueckoe 3anatue Ne 2. 3yueHne 3akOHOMEPHOCTEN U3MEHEHUS
CBOMCTB 2JIEMEHTOB M MX COEAMHEHUH IO IEPUOAAM M TPYIIIaM

CaMocrosTenbHas pa60Ta CTYACHTOB.

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

Tema 2.3. Xumu-

Coneprxanue yueOHOM HH(pOpMaIHH.
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YCCKHE pCaKIuu

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

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

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

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

KomOunmpoBanHoe 3anstue Ne 6. Kiraccupukanusi XMMHUYECKHX pe-
akuuid. CKOpOCTh peakify, €€ 3aBHUCHUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
XUMHUYECKOE PABHOBECHE.

CamocrosTenbHas paboTa CTyJCHTOB.

Pacuer cpenneit ckopocTH peakiuuu 10 KOHUEHTPALMHU Pearupyrommx
BEILIECTB.

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

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

CamocrosTenbHas paboTa CTyJIeHTOB.

PacdeTsl 0 TEpMOXUMHUYECKUM YPAaBHEHHSIM.

Boruncnenmne temnoBoro 3ddexra peakuuu Mo TemioTaM odpazoBa-
HUS pearupyromux BeUIeCTB U MPOTYKTOB PEaKIUH.

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

[TpakTrueckoe 3anarve Ne 3. BbluncCIEHHS] U3MEHEHUSI CKOPOCTH pe-
aKIM{ NPU U3MEHEHUU KOHIEHTPALUK PEArHPYIOIINX BEUIECTB U TEMIIE-
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paTypsbl.

CamocrosTenbHas paboTa CTyJCHTOB.

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

@dakTopsl, BIMUIIONINE HA CKOPOCTh XMUMHUYECKON peakuuu. IIpupona
pearupyromux BemecTB. Temmeparypa (3akoH Baut-T'odda). Konuen-
Tpauus. Karanuzatopsl U Kataau3: TOMO- U FeTepOTreHHBIM, UX MEXaHU3-
MBI.

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

Coneprxanne yueOHON nH(DOpMAIUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKHUCIICHHS.
BoccranoBurenu u okucnutenu. OKUCIEHHWE U BOCCTaHOBJIEHHE. Bax-
HEWIINE OKUCIUTEIN U BOCCTAHOBUTEIU. BOCCTaHOBUTEIBHBIE CBOMCTBA
METaJUIOB -MPOCTHIX BemecTB. OKUCIUTEIbHBIE U BOCCTAHOBUTEIbHBIE
CBOMCTBAa HEMETAJUIOB - MPOCTBIX BEHIECTB. BOCCTaHOBUTENIbHBIE CBOW-
CTBa BEIIECTB, OOpPa30BaHHBIX 3JEMEHTaMU B HU3LICH (OTpUIIATEIHLHOI)
creneHn okuciaeHusi. OKUCIUTENbHBIE CBONCTBA BEIIECTB, 0OPa30BaHHBIX
9JIEeMEHTaMU B BbICIIEH (TIOJOXKHUTENbHOM) cTeneHn okuciaeHus. OKuciu-
TEJbHBIE U BOCCTAHOBHUTEJIHLHBIE CBOMCTBA BEIIECTB, OOPA30BAaHHBIX JJie-
MEHTaMU B IPOMEKYTOYHBIX CTEIECHIX OKUCIIEHUS.

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

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

XYWMHYECKHE MCTOYHUKH TOKA. OIJIEKTPOAHBIE MOTEHIMANbL. Psn
CTAHJAPTHBIX JJICKTPOJIHBIX TOTEHIIMATIOB (DJIEKTPOXUMHUYECCKUN P
HamnpspKeHUM MeTayuioB). [anbBaHWYECKHE SJIEMEHTHI UM MPUHLMUIIBI UX
pabotel. CocTaBieHHe raJbBaHHYECKUX d7eMeHTOB. OOpa3oBaHHE rajb-
BAHMYECKUX Map MpHU XUMHUYECKHUX IMpoleccax. ['arpBaHUYECKUE DIIEMEH-
ThI, MPUMEHIEMBIC B JKU3HU: CBHHIIOBAas aKKyMYJSTOpHas Oarapesi, HU-
KeTb-KaJMHeBbIe OaTapeu, TOTUIMBHEIE SJIEMEHTHI.

DNEeKTPOJIN3 PaCcIUIaBOB M BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. [Iporiec-
Chl, IPOUCXOJAIIME HA KATOJE U aHOJE. YPABHEHUS AJIEKTPOXUMHUECKUX
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MPOLIECCOB. DIEKTPOJIU3 BOAHBIX PACTBOPOB C MHEPTHBIMU 3JIEKTPOIAMH.
DNEKTPOIN3 BOJHBIX PAacTBOPOB C PaCTBOPUMBIMM ieKTpoaaMu. lIpak-
TUYECKOE MPUMEHEHHE AIIEKTPOIIN3A.

KomOunupoBannoe 3anstue Ne 8. OKHUCIUTENbHO-BOCCTAHOBHUTEIb-
HbI€ pEaKLnu.

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

CamocrositenbHas paboTa CTyJEHTOB.

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

CocraBiieHHE OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MET0/10M
3JIEKTPOHHOrO HajaHca.

KomOunmnpoBanHoe 3anstre Ne 9. DICKTPOXHUMHUYECKHAE TPOIECCHI.
DJIEKTPOIIH3.

CamocrosiTenbHast paboTa CTYAEHTOB.
CocraBiieHHe YpaBHEHUH JIEKTPOIIN3a

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

Copepxanuie yueOHOM HH(MOpMALIUU.

Merauel. [lonoxxenue meramioB B Ilepuoauueckoil cucreme U 0co-
OCHHOCTH CTpOEHUs UX aTOMOB. [IpocCThIe BelecTBa - METalIbl: CTPOCHHUE
KPUCTAJUIOB U METaJUTMYecKass XxuMuueckas cBsizb. OOmume ¢uzndeckue
CBOICTBA META/VZIOB U WX BOCCTAHOBUTCILHBIC CBOMCTBA: B3aHMMO/ICH-
CTBUE C HEMETa/UIaMu (KUCJIOPOJOM, TaJoreHaMH, CEpPOid, a30TOM, BOJIO-
pPOZIOM), BOJIOM, KMCIOTaMHU, pacTBOpAaMHU COJIEH, OpraHMYeCKUMH Bellle-
CTBaMH (CIIUPTaMH, TaJIOTCHAJIKaHA-MH, (DEHOJIOM, KHCIIOTaMH), CO IIENI0-
gamu. OKCUABI U TUAPOKCHU]IBI METAJIOB. 3aBUCUMOCTh CBOWMCTB 3TUX CO-
€IMHEHUH OT CTeleHEH OKHUCIEHHUS METAJNIOB. 3HAauYeHHE METAJJIOB B
MPUPOJIE U )KU3HU OPTaHU3MOB.

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

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

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

Hemeramnbl - mpocteie BemiecTBa. ATOMHOE M MOJIEKYJISIPHOE HX
cTpoenue. Asutorponus. XUMHUYECKHE CBOMCTBa HeMeTauioB. OKuCIH-
TEJIbHBIE CBOWCTBA: B3aMMOJCICTBUE C METaUIAMH, BOJAOPOJOM, MEHEE
AJIEKTPOOTPUILIATEIIbHBIMA HEMETAJUIAaMHU, HEKOTOPBIMH CJIOKHBIMH BEIlIe-
cTBaMu. BoccTaHoBUTeIbHBIE CBONMCTBA HEMETANIOB B peakiusixX ¢ (To-
POM, KHCJIOPOJIOM, CIIOKHBIMU BEIECTBAMU-OKHUCIUTEISAMU (a30THOU U
CEepHOM KHUCTOTaMH U 1Ip.). Bogopon. J[BolicTBEHHOE MOJIOKEHHE BOAOPO-
na B Ilepuonmueckoint cucreme. M3orombel Bomopona. Tspkemas Boaa.
OKucnUTENbHbIE U BOCCTAHOBUTEIIbHBIE CBOKWCTBA BOAOPO/IA, €0 MOJIyYe-
HUE U npuMeHeHue. Posib BOJopoaa B :KMBOM M HEKUBOW ITPUPOJIE.

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

CamocrosiTenbHast paboTa CTYAEHTOB.

OO6ue crnocoObl MOTY4YEHUSI METAIOB (KOHCIIEKT JOMOJIHUTEIbHON
JUTEPaATYphl).

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

WHuepTHBIE ra3bl (KOHCTIEKT AONOIHUTEIBHON JIUTEPATYypPHl).

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

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

Copepxanue yueOHONU HH(OPMALIUH.

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

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

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

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

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

CamocrosiTenbHast paboTa CTYAEHTOB.

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

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

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

CamocrosTenbHas paboTa CTyJCHTOB.

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

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

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

CamocrosrenbHas paboTa CTyJ€HTOB.

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

Pemenue pacueTHbIX 3ajad.

JIaGoparopHo-nipakTuueckoe 3ansTie Ne 5 M3ydenuit peakuuit oopa-
30BAHMS KOMIUIEKCHBIX COCJUHEHUM.
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CamocrosiTenbHast paboTa CTy/IEHTOB.

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

Pemrenue nenoyex npeBpalieHuii.

Tema 2.7. PacTBO-
pBI

Coneprxanue yueOHOM nH(pOpMAIHH.

[TonsTue o aucnepcHbix cuctemax. Kinaccudukanus JucnepcHbIX CU-
CTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSIHUS TUCIIEPCUOHHON Cpe/bl U
qucrepcHoi (asbl, a Takke Mo pa3Mmepy ux yactuil. ['pyOonucrepcHbie
CHUCTEMBI: SMYJIbCUU U CYCIEH3UU. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJIJIO-
UAHbIC (30U W TeIH) U UCTUHHBIE (MOJEKYIsSpHbIe, MOJEKYISIPHO-
WOHHBIE | MOHHBIE). DPdexT Tunnansa. Koarynsamus B KOITOUIHBIX pac-
TBOpax. CuHEpe3uc B resx.

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

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

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

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

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

CamocrosrenbHas paboTa CTyJCHTOB.

[ToaroroBuTh COOOIIEHMS IO OJHOW W3 MPEIJIOKEHHBIX TeM: «ICTe-
TUYecKas, OMOJIOrMYecKasi U KyJIbTypHas pPOJIb KOJJIOUAHBIX CHCTEM B
KHU3HHU YCIIOBCKA», «3My.HI)CI/H/I H CYCIICH3UH B CTPOUTCIILCTBC, HI/IHIGBOI71
U MEIMLUHCKON MPOMBIIUIEHHOCTH, KOCMETHKE», «buonorunueckue, me-
JUIMUHCKUE U TECXHOJIOTUYCCKUC 30JIN)», «3HayeHue rejeu B opraHu3anuvun
KUBOM Martepumn», «buoslornuecKue, NuIeBble, MEIULIIMHCKUE, KOCMETH-
yeckue renn», «CuHepesnc kKak (akTop, ONpeAessIFoInil CPOK TOTHOCTH
HOPOAYKIMM Ha OCHOBE Treiei», «CBepThiBaHHE KPOBHM Kak OHOJOrHue-
CKMI CUHEPE3UC, €r0 3HAYCHUED.

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

CamocTosiTenbHast paboTa CTYACHTOB.

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

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

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

KomOunupoBannoe 3anstue No 17. Peakiuin HOHHOTO 0OMEHa.

CamocrosTenbHas padoTa CTyICHTOB.

CocraBiieHHE TTOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH.

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

JlabopaTopHo-nipakTudeckoe 3aHsTHe No6 H3yueHne XUMHUYECKUX
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CBOMCTB OCHOBAaHUM.

CamocTosiTenpHast paboTa CTYACHTOB.

CocraBieHrue ypaBHCHHMH pEakIMid MOATBEP)KIAIONINX XUMHUUYECKHE
CBOMCTBA OCHOBAHUI.

Pemrenue pacueTHbIX 3a1a4.

Kombunuposannoe 3anstue Ne 18. I'maponus conei.

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

JlabopaTopHo-nipakTudeckoe 3ansTue Ne7 OmnpeneneHue KaueCTBEH-
HOTO cocTaBa coJieil. ['maponus coneii.

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

Tema 2.8. Xumusa
3JIEMEHTOB.

Coneprxanue yueOHOM HH(POpPMAIIHH.

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

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

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

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

Heoprannueckue nomumepsl. Ilonmumepsl - NpoCThIe BEIECTBA C
aTOMHON KPHUCTAJJIMYECKOW pPELIeTKON: aJUIOTPOINHbIE BUIOU3MEHEHUS
yraepoaa (anmmas, rpaduT, kKapOuH, (QyJUIepeH - B3aUMOCBS3b THOPUIN3a-
UK opOuTaneil y aToMoB yriiepojia ¢ MPOCTPaHCTBEHHBIM CTPOEHUEM ajl-
JOTPOMHBIX MOAW(DUKAINI); CEIeH W TEeJUIyp ILEMOYEYHOTO CTPOSHHUS.
[Tonumepsl - CIOXKHBIE BELIECTBA C aTOMHOM KPUCTAJUIMYECKOH peleT-
KOH: KBapl, KPEMHE3eM (JUOKCHIHbIE COEAMHEHUSI KPEMHUs), KOPYH]
(oxcuA aJIOMHHMSA) U AJTIOMOCHUJIMKATHI (T10JIEBbIE LIMATHI, CIIIOJA, KAO-
auH). MuHepansl 1 ropHsle nopoabl. Cepa miactuueckas. MuHepaabHOe
BOJIOKHO - acOecT. 3HaueHHe HEOPraHMYeCKUX MPUPOJHBIX MOJUMEPOB B
(GbopMHpPOBaHUYN OJJHOHM M3 TE€OJIOTMYECKIX 000JI0YEK 3EMITH - TUTOCQEPHI.

Knaccugukaius monuMepoB 1Mo pa3aIuyHbIM IpU3HAKaM.

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

I"anorensl. O01as XapakTepUCTUKA raJIOTEHOB HA OCHOBAaHUM HX I10-
noxenuss B Ilepmommueckon cucreme sneMeHToB J[.M.MenneneeBa u
CTPOEHHUsI aTOMOB. 'ajoreHbl- MpOCThIe BELIECTBA: CTPOEHUE MOJEKYI,
XUMUYECKHE CBOWCTBA, NMOJY4YEHUE M NpUMEHEHHE. BaxHeimme coenu-
HEHMsl TaJIOTCHOB, MX CBOMCTBA, 3HAY€HUE M NPUMEHEHHE. [ 'anoreHsl B
npupojie. buonornueckas posib rajloreHos.

OcoGennoctu crpoenusi atomoB d-snementoB (IB-VIIB-rpymm).
Menp, IMHK, XpOM, JK€JI€30, MapraHell KaK MPOCThIe BEUIeCTBa, X (U3u-
YeCKUe U XUMHUYecKue cBoWcTBa. HaxokeHne 3TUX METasloB B IMPHUPO-
1ie, UX Tojdy4yeHue u 3Hauenue. CoequHeHus (/-3JIeMEHTOB C pa3IMYHBIMU
CTETEHSAMHU OKHCIEHHsI. XapaKTep OKCHJIOB U TMIPOKCUIOB ITHX 3JI€MEH-
TOB B 3aBUCUMOCTH OT CTENIEHU OKHUCIICHUS METaJlIa.

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

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

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

CamocTosiTenbHast paboTa CTYACHTOB.
Brruucnenune maccel win o0beMa MPOAYKTOB PEAKIIUU 10 W3BECTHOM
Macce Ui 00heMy UCXOAHOTO BEIIECTBA, COJIEPIKAIIETr0 MPUMECH.

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

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

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

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

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

CamocrosTenpHas pa60Ta CTYACHTOB.
BrrunciaeHus 1Mo XuMHYECKUM YpPaBHCHUAM peaKuHﬁ, €CJIM OAHO M3
pe€arupyromunx BEMECTB 1aHO B HU30BITKE.

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

CamocrosiTenbHast paboTa CTYAEHTOB.
PacueTsl mo XUMUYECKUM (OpMYyJIaM.

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

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

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

CamocTosiTenbHast paboTa CTYACHTOB.
Perreniie 0a30BBIX TECTOBBIX 3aJIaHMIA.

1

2

Paznen 3. Opranu-
yecKasg XUMUS

46

24

35

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

Copepxanue yueOHONU HH(pOPMALIUH.

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

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

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

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

CamocrosiTenbHast paboTa CTYAEHTOB.
CocraBieHue CTPYKTYpHBIX (DOpMYd OPraHUYECKUX COCTUHEHUH.
Cocrasnenue GpopMys H30MEPOB M TOMOJIOTOB, MX HAa3BaHH.

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

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

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

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

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

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

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

Tema 3.2. IIpe-
JIeIbHBIE YTIIEBO-
JOPOJIBI.

Copepxanue yueOHOU HH(MOPMALIUH.

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

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

[Ipumenenue u cnocoObl nonydeHus ankaHoB. O6iacTu NpUMEHEHUs
ankaHoB. [IpoMblIleHHbIe CIOCOOBI TOTYYEHHS alIKaHOB: IMOJIyYeHUE U3
MPHUPOJHBIX MCTOYHHKOB, KPEKWHT TapadHHOB, MOJYYCHUE CHHTETHYC-
ckoro OeH3uHa, razuduKaius yris, ruApupoBaHue ankeHoB. Jlaboparop-
HbIE CIOCOOBI MOMYYeHHUsl aJIKaHOB: CMHTE3 Bropiia, nexapOokcuiInpoBa-
HUE, TUAPOIIN3 KapOuaa amroMUHUS.

Huknoankansl. ['OMOJIOTMYECKHI pAl M HOMEHKJIATypa LUKIOAJIKA-
HOB, UX obOmas ¢opmyna. [lonsatue o HampsokeHuM nukia. M3omepus
LMKJIOAJIKAHOB: MEKKJIACCOBasA, YIIIEPOJHOIO CKEJIeTa, T€OMETPUYECKAs.
[Tonyuenue u ¢u3nUecKre CBOICTBA IUKIOATKAHOB. XUMHUYECKUE CBOM-
cTBa IUKIoAIKaHOB. Crenuduka CBOMCTB IUKJIOATKAHOB C MaJIbIM pa3-
MEpOM LIMKJIA. Peakiuy npucoeMHEHUs U paIMKAJIbHOTO 3aMEIIeHUSI.

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

CamocrosiTenbHas paboTa CTYAEHTOB.

Pemienue 3a1a4 Ha BBIYMCICHUS IO XUMUYECKUM (POPMYIIaM.

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

Hanncanue ypaBHeHUI peaknuil.

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

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

Tewma 3.3. Henpe-

Coneprxanue yueOHOM nH(pOpMaIHH.
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JIeNTbHBIC YTIIEBO-
JOPOJIBI.

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

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

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

Anxanuensl. [lonsTue u KiaccupuKalys AUEHOBBIX YIJIEBOJOPOJIOB
10 B3aMMHOMY PAacIoOJI0XKEHUIO KPaTHBIX CBsA3el B Mojekyie. OcobeHHo-
CTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHHUS COTPSIKEHHBIX IHe-
HOB. [loHsiTHE 0 N-3nMeKTpOHHOM cucTeme. HomeHknaTypa TUEHOBBIX YT-
neBoA0po10B. OCOOCHHOCTH XUMHUYECKUX CBOMCTB COMPSDIKEHHBIX JHE-
HOB, KakK CIJIEJCTBUE€ MX DJJIEKTPOHHOro crpoeHus. Peakuun 1.,4-
npucoeaunenusd. [lonumepusanus nueHoB. CrocoObl MOJydYeHUsl TUEHO-
BBIX yIJ1eBO10po/10B: paboTsl CB. Jlebenesa, neruipupoBaHue aqKkaHOB.

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

KomOunupoBannoe 3ansarue Ne 30. HempenenbHble yIiieBOIOpPOIBI.
AJIKEHBI.

CamocrosrenbHas paboTa CTyJEHTOB.

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

Hanncanue ypaBHeHUI peakuil.

KomOunupoBannoe 3anstue Ne 31. AjkaaueHsbl.

CamocrosiTenbHast paboTa CTYIEHTOB.

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

Hanucanue ypaBHeHUl peakuuid.

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

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

KomOunupoBannoe 3anstue No32. ATKUHBIL.

CamocrosTenbHas paboTa CTyJCHTOB.

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

Hanncanue ypaBHeHUI peaknuil.

Tema 3.4. Apoma-
TUYECKUE YIIIEBO-
JOPOJBI

Coneprxanue yueOHOM nH(pOpMaLHH.

I'omonornuecknii psg apeHoB. beH301 Kak IpeACTaBUTENb APEHOB.
Pa3Butue npezacrasiaeHuit o crpoeHnn 0en3ona. CoBpeMEeHHBIE MPeICTaB-
JeHus1 00 PIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpoeHuu OeHzona. Obpa-
30BaHME APOMATHUECKOW JI-cHCTeMbl. [ 'oMosiorn GeH3oia, UX HOMEHKJIa-
Typa, oOmast ¢opmyna. HomeHnknarypa st Au3aMellleHHBIX MPOU3BO/I-
HBIX O€H30J]1a: opmo-, Mema-, napa-pacnoiodcerue 3amecturencii. Ousu-
YECKHUE CBOMCTBA apEHOB.

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

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

KomOunupoBannoe 3ansitue Ne 33. Apenbl. OCOOCHHOCTH XHMHYE-
CKHX CBOWCTB FOMOJIOTOB O€H30J1a.

CamocrosTenbHas paboTa CTyJEHTOB.

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

Hanncanue ypaBHeHUI peakuii.

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

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

Tewma 3.5. Ilpu-
POJHBIE UCTOYHU-
KU yTJIEBOJIOPOJIOB

Copepxanue yueOHOW HH(OpMALIUH.

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

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

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

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

CamocrosiTenpHast paboTa CTYACHTOB.

[ToaroroBka cOOOIIEHHS IO OJHOW M3 MPEAJIOKEHHBIX TeM: «DKOJIO-
TUYECKHE aCIEKThl UCIIOIb30BAHUS YTIIEBOJIOPOJHOTO CHIPHs», «IKOHO-
MHYECKOE MEXIYHAPOIHOE COTPYIHUUYECTBO MO HCIIOJIb30BAHHUIO YIJIE-
BOJIOPOJHOTO CHIPbs», «Pa3BuUTHE HEPTAHBIX U Ta30BBIX MECTOPOXKICHHI
B Poccuu: uctopust u COBpeMEHHOCTBY.

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

Coneprxanue yueOHOM nHPOpPMAIIHH.

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

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

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

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

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

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

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

CamocrosrenbHas paboTa CTyJEHTOB.

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

Hanncanue ypaBHeHUI peakuil.

KombunupoBanHoe 3anstue Ne 36 MHOroaToMHble CIUPTHI

CamocrosiTenbHas paboTa CTYIEHTOB.

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

Hamnncanue ypaBHEHUN peakLUi.

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

CamocrosTenbHas paboTa CTyJCHTOB.

CocraBienue (HopMys NpeAeabHbBIX OJAHOATOMHBIX CIIUPTOB, MHOTO-
ATOMHBIX CIIHPTOB, UX M30MEPOB M T'OMOJIOTOB, COCTABIICHHE HAa3BAHWI
CIIUPTOB.

Harnncanue ypaBHEeHUI peaknuid.

PemreHune 3a1a4 10 TEpMOXMMUYECKUM YPABHEHUSIM.

KomOunupoBanHoe 3anstue Ne 37. DeHOIbI.

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

Pemrenne nenoyky npespaieHui.

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

Tema 3.6.1. Anb-
nerunbl. KeToHbI.

Coneprxanue yueOHOM nH(POpMAIHH.

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

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

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

KomOunupoBanHoe 3anstue Ne 38. Anpaerupl 1 KETOHBI.

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

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

Tema 3.6.2.. Kap-
OOHOBBIE KHCJIOTHI
U UX TIPOU3BOTHBIC

Coneprxanue yueOHOM nH(pOpMALHH.

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

XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. Peakuuu, MILTIOCTpHU-

29




pyIolue KUCIOTHbIE CBOMCTBA U UX CPaBHEHHE CO CBOWCTBAMHU Heopra-
HUYECKUX

kucnot. O0Opa3oBanue (YHKIIMOHATBHBIX MPOU3BOJHBIX KapOOHOBBIX
KucIoT. Peaknun stepudukanun. AHTUAPUABI KapOOHOBBIX KHCIIOT, MX
MOJIy4YeHUE U PUMEHEHHE.

Crnioco6b! nmosrydyeHust KapOOHOBBIX KUCIOT. OTIEIbHbIE MTPEICTaBUTE-
Ju ¥ ux 3HaueHue. OOmuMe crocoObl MONYYEHHs: OKHCIIEHUE alKaHOB,
QJIKEHOB, MIEPBUYHBIX CIIMPTOB, aJlbACTUAOB. BaxkHelue npeacrtaBuTenn
KapOOHOBBIX KHCIIOT, UX OMOJOTHYEcKasi pojb, Crienu(puIecKre CrocoObl
IIOJIy4EeHHs, CBOMCTBA U NPUMEHEHHE MYPaBBUHOMW, YKCYCHOW, ITaJIbMH-
TUHOBOM M CTEAPUHOBOM; aKpUIOBOM M METAKPUJIIOBOM; OJICMHOBOM, JIU-
HOJICBOI Y JIMHOJICHOBOM; IIJaBEJICBOM; OCH30MHOM KHCIIOT.

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

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

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

Komb6unuposannoe 3anstue Ne 39. Kap6oHOBBIE KUCITIOTHI.

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

Hanucanue ypaBHEHHMI peakuuMii  XapaKTEpHBIX IS KapOOHOBBIX
KHCJIOT ¥ UX NIPOU3BOHBIX.

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

KomOunuposannoe 3anstre No 40. Ciioxuabie dpupbl. JKupsbl.

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

CamocTosiTenbHast paboTa CTYACHTOB.

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

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

Tema 3.6.3. Yrie-
BOJIBI

Copepxanuie yueOHOM HH(MOpMALIUU.

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

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

I'mroko3a, cTpoeHne ee MOJIEKyJbl U (pu3nueckue cBorcTBa. Tayrome-
pusi. XMMUYECKUE CBOMCTBA IIFOKO3bI: PEAKLUU 10 aJIbAETUIHON IpyIIIe
(«cepebpsHOTO 3epKajay, OKUCICHHE a30THOW KUCIOTOM, THIPUPOBAHHE).
Peakuuu riaroko3bl Kak MHOTOATOMHOIO CIIUPTA: B3aUMOJAEUCTBUE TIIFOKO-
36l ¢ Tuapokcuom menu(Il) mpu koMHaTHOM TemnepaType U HarpeBaHHH.
Paznuunbie THIBI OpoXeHUs (CIUPTOBOE, MOJOYHOKHUCIOE). [roKko3a B
npupone. buonorudeckas posib U IpUMeHEHUE TIOK03bl. DpyKTO3a Kak
u30Mep TUOKO3bl. CpaBHEHHE CTPOEHHS MOJEKYJIbl U XUMHUYECKHX
CBOMCTB ITIOKO3bI U PpykTO3bl. DpyKTO3a B IIpUpOsE U ee Ouosoruye-
CKas poJib.
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[Tento3bl. Pubo3a u nezokcuprubo3a Kak MpeACTaBUTENH aJIbIONIEHTO3.
CtpoeHue MoJIeKyII.

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

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

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

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

CamocTosiTenbHast paboTa CTYAEHTOB.

Hamnncanve ypaBHEHMI peakLUil MOATBEPXKIAIOLUX CBOMCTBA yrie-
BOJIOB.

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

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

Tema 3.7. A3otco-
JepIKaIne opra-

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

HbIC, BTOPUYHBIC U TPETHYHBIC aMUHBI. Kiaccudukarusa' aMUHOB 1O TH-
Iy yIJIEBOJAOPOIHOIO paJuKalla U YACIy aMUHOTPYII B MOJIeKyJe. ['omo-
JIOTMYECKHUE PsJIbl NPEAEIbHbIX alN(AaTHUECKUX M apOMATUYECKUX aMU-
HOB, U30MEpUsS U HOMEHKJIATypa.

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

[Ipumenenue u nomnydeHue amuHoB. IloiaydyeHue amuHOB. PaboTh
H.H.3unumna.

AmunHokucnotsl. [TonsTue 06 aMuHOKHCIOTaX, UX KiIaccu(uKaus u
ctpoenue. OnTuyeckas uzomepus a-aMMHOKHCI0T. HoMeHknaTypa amu-
HOKHCJIOT. /IBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT
U ee npuuuHbl. bunonsapusie noHbl. Peakiuu koHneHcanuu. [lentunnas
cBsi3b. CHHTETHYECKHE BOJOKHA: KallpoH, 3HaHT. Kiaccudukanus Boso-
KOH. [ToyueHne aMUHOKHUCIIOT, UX IPUMEHEHHUE U OHOIornueckas QpyHk-
U

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

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

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

CamocTosiTenpHast paboTa CTYISHTOB.

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

Pemrenne 3amad Ha BBIYMCIIEHHE MACCOBOM MM OOBEMHON TOJIM BEI-
X0/1a MPOAYKTA PEAKIIMK OT TEOPETUYECKHU BO3MOXKHOTIO.
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[ToaroroBuTs BhICTyIUIEHHE MO TeMme: «buonorundeckue GyHKIUU
OeNKOB, WX 3HAYCHHE», « BelkW Kak KOMIIOHEHT muimu», « [IpoOiiema
0EJIKOBOT'0 TOJIOJAHMS] U ITYTH €€ PEHICHHSI.

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

Coneprxanue yueOHOM nH(POpMAIHH.

HyxnennoBbie kucnotel. HyknenHOBbIE KMCIOTHI KaK IPUPOAHBIE T10-
aumepsl. Hykneortunsl, ux crpoenue, npumepsl. AT® u AJI®, ux B3au-
MOIIPEBpAILIEHUE U POoJib ATOro mnpouecca B npupoxe. [lonarue JJHK u
PHK. Ctpoenue JIHK, ee neppuunas u BropudHas crpykrypa. Paborsr @.
Kpuka u JI. Yorcona. KoMmmieMeHTapHOCTh a30TUCTBIX OCHOBaHUM. Pe-
mmkanust JJHK. Oco6ennoctu crpoenuss PHK. Tunet PHK u ux 6uono-
rudeckue ¢yHkiuu. [loHsTHe 0 TpouyHoM Kojae (konoHe). buocuures
Oenka B XKuBOH kierke. ['eHHass uHkeHepus U OuorexHoiorus. TpaHc-
reHHbIe ()OPMBI PACTEHUI U KUBOTHBIX.

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

CamocrosiTenbHast paboTa CTYAEHTOB.

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

Tema 3.9. buoio-
THYECKU aKTUBHBIE
COCINHCHUA

Conepsxanne yueOHOM nHOpMAIUH.

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

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

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

JlexapctBa. [loHsTHE O JIEKapCcTBaX KaK XMMUOTEPANEBTUYECKUX IIpe-
naparax. KpaTkue ucropuueckue CBEAEHHS O BOSHMKHOBEHUU U pa3BU-
TUU XUMHOTEpanuu. ['pymnbl JiekapcTB: cyabhaMubpl (CTPENTOMI), aH-
TUOUOTUKU (MEHULWILJIUH), AHTUIUPETHKUA (ACMUPHUH), aHAIbI€TUKH
(aHanmprun). MexaHu3M JAEWCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IMpernapa-
TOB, CTPOEHHE MOJIEKYJI, IPOTHO3UPOBAHUE CBOMCTB HAa OCHOBE aHaJIM3a
XUMHUYECKOTO CTPOCHMS. AHTUOMOTHKHM, UX KiIaccu(pUKalMs MO CTpoe-
HUIO, TUITY U CIIEKTPY AeicTBUS. be3onacHble criocoObl MpUMEHEHUs, Je-
KapCTBEHHBIE (hOPMBI

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

CamocrosiTenbHast paboTa CTYAEHTOB.

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

JIaGoparopHo-mpakTuueckoe 3anatue Ne 20. TuddepeHnupoBaHHbIH
3ayer.

Bceero: 204 gaca, u3 HUX 96

XapaKkTepHUCTHKa YPOBHS OCBOCHUS yueOHOro MaTepHaa:

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

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

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

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanu3amus mporpaMMbl JUCIHUIUIMHBI TpeOyeT Hanuuus ydeOHoro kabuHera (J1a-
OopaTtopum) XUMHH.
O6opynoBanue yueOHOro kKabuHeTa

MECTO IIPENOAABATEIIS;
yueOHbIe MECTa IO KOJUYECTBY O0yUYaIOUTUXCS;

ydeOHas JTOCKa;

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

CTEH/IbI;

IJIAKATBHI.

TexHuueckue CpCaACTBa 06y‘I€HI/IiIZ

HoyTt6yx
IIpoekTop
OKpaH

O6opynoBaHue 1a00paTOpUU U pabOUNX MECT JIaDOPaTOPUH:

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
IlepeyeHb pekoMeHAyeMbIX YUeOHbIX U3IaAHUI,
HHTEPHET-PECyPCOB U AONOJHUTEIbHON JUTEPATYPHI

OCHOBHBIC HCTOYHUKH:

1. Ta6puensu O. C., OctpoymoB U. I'., Octpoymona E. E., CnankoB C. A. Xumus ajis
npodeccuil U cnenuaibHOCTE €CTECTBEHHO-HAaydyHOro npoduis. - M., Akagemust -

2015.

2. T'abpuensu O.C. Xumus: yueO. 11 cryd. npod. yueb. 3aBenenuii / O.C. ['abpuensH,
N.T". OctpoymoB. — M., 2015.

3. T'abpuensu O.C. Xumus a1s ipodeccuii U CreruaibHOCTEH TEXHUUECKOTO PO —
M., Akagemus - 2016.
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JlonoJIHUTE IbHbIE HCTOYHUKH:

1. Ta6puensn O.C. Xumus B Tecrax, 3ajadax, YIpaXHCHHIX: yueO.mocoOue IJjis CTY.
cpen. nmpod. yueOnbix 3aBenenuit / O.C. I'abpuensy, I'.I'. JIsicoBa — M., 2011.

2. Tl'abpuensn O.C. Ilpaktukym mo oOied, HEOPraHUYECKOW M OpraHUYEeCKON XUMUU:
yue0.rmocodue aiis cTya. cpell. npod. yueO. 3aBenenuii / 'abpuensn O.C., OctpoymoB
N.I'., JopodeeBa H.M. — M., 20011.

3. T'abpuensa O.C. Xumus. 11 kmacc. ba3zoBbrii ypoBeHb: yuel.myis oOrieoOpas3oBar.
Yupexnaenuit. — M. 2011.

4. Taopuensa O.C. Xumus 11 knacc. [IpodunsHeii ypoBeHb: yueb. s oOmieoOpa3oBar.
yupexaenuit / O.C. T'abpuensn, I'.I'. JIsicoBa. — M., 2006.I'abpuensn O.C. Xumus 10
kiacc. [IpodunbsHelil ypoBeHb: yued. s oomeoopazoBat. Yupexaenuii / O.C. 'abpu-
essiH, @.H. Mackaes, C.}1O. [lonomapes, B.. Tepenun. — M., 2012.

5. T'abpuensu O.C. Xumus. 10 wmacc. ba3oBblil ypoBeHb: yueO.yisi 001ieoOpas3oBar.
VYupexnaenuit. — M., 2012.

6. INabpuensn O.C. Xumus: opran.xumus: yueb. st 10 k. o6meobpaszoBart. yupexie-
Hu#t ¢ yrauy6sn. uzyuennem xumuu / O.C. N'abpuensu, .I'. OctpoymoBs, A.A. Kapiosa
- M., 2012.

7. Tabpuensa O.C. O6mas xumus: yueO. 11 11 k1. oOmieoOpa3oBar. YUPEKICHHH C
yray6n. uzydenueMm xumuu / O.C. I'abpuensin, U.I'. Octpoymos, C.H. ConosbeB, ®.H.
MackaeB — M., 2011.

8. T'abpuensu O.C., OctpoymoB N.I'. Xumus: [locobue ayis mocTynaronmx B By3sl. — M.,
2005.

9. T'aopuensu O.C., OcrpoymoB WN.I'., Octpoymonra E.E. Opranndeckas Xumusi B TeCTax,
3a7a4yax v ynpaxHenusix. — M., 2013.

10.T'a6puensa O.C., OctpoymoB WN.I'., Benenckas A.I'. O6mas xumusi B TecTax, 3ajadax
U ynpaxHeHusx. — M., 2013.

NHTepHeT-UCTOYHHUKU:
1. www.mirknig.com
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4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTaTOB
OCBOEHUSI JUCHUIITIHHBI

KoHTposib ¥ OI1leHKa pe3yJabTaTOB OCBOCHUSA IUCIUILIUHBI OCYHIECTBIISICTCS IIpe-
nojaBarelieM B TIpollecce IPOBEJACHHUSA KOMOWHMPOBAHHBIX M J1a0OpaTOPHO-TIPAK-
TUYECKUX 3aHATUH, NMPU BBHIMOJHEHUH MPOBEPOUHBIX PadOT, MpU PEIICHUH 3ajad, 3aja-
HUW B TECTOBOU (hopMme, B MpoIlecce 3anuThl pedepara, BHITIOJIHCHHUS] HHINBHUIYATbHBIX
3aJaHuM.

Pe3ynbTarel 00ydeHus
(OCBOEHHBIE YMEHUSI, YCBOEHHBIE 3HAHU)

DOpMBI U METOJIbI
KOHTPOJISI U OIICHKH Pe3yJIhbTaTOB 00yuUe-
HUSA

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

OneHnka 1eMOHCTpaluy CTYIEHTOM IIPaK-
TUYECKUX YMEHUM.

WM MEXIYHApOJIHON HOMEHKJIATypaM;

OINPEACIIATE: BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XU-
MUYECKHX 2JIEMEHTOB, TUIl XMMHYECKON CBSA3U B CO-
€UHEHUAX, 3aps/ MOHA, IIPOCTPAHCTBEHHOE CTpOe-
HUE MOJIEKYJ, TUII KPUCTAJUIMYECKOM PEIIETKHU, Xa-
PAKTCP CpE€Abl B BOJHBLIX PAaCTBOpPAX, OKUCIUTCIIb U

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

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

AHanu3 BBIMOJIHEHUS 3aJlaHUM JIJIsT caMo-
CTOATEIHHON PabOTHI.

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

— XapaKTepHu3oBaTh: S-, P-, 0-2JIEMEHTHI 1O UX TOJIO-
s)kenuto B [lepuogmueckoii cucreme .M. Mennenee-
Ba; 00IIME XMMHYECKHE CBOWCTBA METAJJIOB, HEMe-
TaJUIOB, OCHOBHBIX KJIAaCCOB HEOPraHWYECKHX U Opra-
HUYECKUX COEAMHEHHH (YriaeBoJOpOOB), CHHPTOB,
(deHooB, albJeru/I0B, KETOHOB, KapOOHOBBIX KHC-
JIOT, aMHHOB, aMUHOKHCIIOT U yTJIEBOJIOB);

— OOBSACHSTH: 3aBUCUMOCTh CBOWCTB XHWMHUYECKOTO
aJIeMEHTa U 00pa30BaHHBIX MM BEIIECTB OT MOJIOXKe-
Hus B llepmommueckoin cucreme .M. Menneneesa;
3aBUCUMOCTh CBOMCTB HEOPIaHMYECKUX BELIECTB OT
HX COCTaBa U CTPOCHUS, IPUPOAY XUMHUECKON CBS3H,
3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM pEaKIUu OT
pa3iauyYHbBIX (HAKTOPOB, PEAKIIMOHHON CIOCOOHOCTH
OpraHWYECKHUX COEAVNHEHUHN OT CTPOCHHS MOJIEKYI;

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

— TPOBOJUTH PacyeThl MO XUMHUYECKUM GopMmynam M
YPAaBHEHUSM PEaKIIMii;

— OCYILECTBISATh CAMOCTOSITEJIBHBIM TIOUCK XHUMHUYE-
CKOil MH(pOpMaMKM C HCHOJIB30BAHUEM Pa3ITUYHBIX
UCTOYHUKOB (CIIPAaBOYHBIX, HAyYHBIX M Hay4dHO-
MOMYJISIPHBIX M3JIaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa); MCHOIB30BAaTh KOMIIBIOTEP-
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HbIC TEXHOJIOTUU JJIsi 00pabOTKH M TEepenauyu XuMH-
gyeckoil HH(GOpMAIIUU U ee MPEACTABICHUS B pa3inuy-
HBIX (popMmax.

Y CBOCHHEBIC 3HAHUS:

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

— BaKHEHIINE XUMUYECKHE ITOHATHS: BEIESCTBA, XUMH-
YECKUH BJIEMEHT, aTOM, MOJIEKYyJia, Macca aTOMOB M
MOJIEKYJI, MOH, DPaJuKal, a/UIOTPOIHUs, HYKIUABl U
U30TOIIBI, aTOMHBIE S-, P-, d-opOHTa M, XUMUYECKas
CBSI3b, BJIEKTPOOTPHUIATEIBHOCTD, BAJIEHTHOCTb, CTE-
MeHb OKHUCJICHHS, THOpuau3anusi opOuTanei, mpo-
CTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJb, MOJISIpHAs
Macca, MOJISIPHBIA 00BEM Ta3000pa3HBIX BEIIECTB,
BEIIIECTBA MOJICKYJSIPHOTO U HEMOJIEKYJSPHOTO
CTPOCHUS, KOMIUIEKCHBIE COCIUHEHUS, IUCIEPCHBIE
CHUCTEMBbI, UICTUHHBIE PACTBOPBI, JIEKTPOJIUTHYECKAS
JIMCCOLIMAIKS, KACIOTHO-OCHOBHBIE PEaKIUU B BOJI-
HBIX pacTBOpax, TUAPOJIN3, OKUCIECHUEH BOCCTAHOB-
JIEHHUE, DJIEKTPOJIU3, CKOPOCTh XUMHYECKON pEeaKIuu,
MEXaHH3M PEaKIUH, KaTaiau3, TeIuioBol (dexT pe-
aKIIMK, SHTAJIBIIUSA, TEIUIOTa 00pa30BaHuUs, SHTPOIIUS,
XMMHUYECKOE PaBHOBECHE, KOHCTAHTAa DPAaBHOBECHS,
YIIEpOAHBIN CcKeleT, (PyHKIMOHANbHAS TpyIa, To-
MOJIOTHSI, CTPYKTYpHasi U MPOCTPAHCTBEHHAs M30Me-
pusi, UHIYKTUBHBIA U ME30MEpHBIA d(P(DEKTHI, IIeK-
Tpodu, HyKJI€O(]HJI, OCHOBHBIE THUIIHI PEAKITUN B HE-
OpraHWYECKON U OPraHUYEeCKON XHUMUH;

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

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

— KIaccu(UKAUI0 U HOMEHKIATYPy HEOPTaHHUYECKUX
Y OPTaHUYECKUX COCTUHECHHI;

— TPUPOJHBIE MCTOYHHKHU YTIEBOJOPOJOB M CIOCOOBI
UX MepepadoTKH;

— BELIECTBA U MaTepUalibl, IIUPOKO HCIOIb3YEMBIE B
MPAaKTUKE: OCHOBHBIE METaUIbl M CIUIAaBHI, rpadur,
KBapIl, MUHEpPAJIbHBIC yIOOpECHMs, MUHEpPAIbHBIC W
OpraHWYECKHUE KHCIIOTHI, IIEeJI04YH, aMMHUAK, YTIIEBO-
noponasl, (EHON, aHWJWH, METAHOJ, 3TaHOJ, JTH-
JICHTJIMKOJIb, TJIMLEPHH, (OpMalIbIETH]l, aneTalb/e-
TUJ, alleTOH, TJIF0KO03a, caxapo3a, Kpaxmal, KieTdar-
Ka, aMUHOKHUCJIOTHI, O€JIKH, NCKYCCTBCHHBIE BOJIOKHA,
KaydyyKH, IIJJACTMACChl, XHPbI, MbLJJAa U MOIOIIHE
CpEACTBA.

Pemenue 3ananuii B TeCTOBOM opme.
Pemenue 3agau.

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

AHanu3 BBINOJIHEHUS 33JlaHUN JIJIsT caMo-
CTOATEIBHOU PabOTHI.

3amuTa pedeparos.

OO6cyxaenue rpada JIOTHYECKON CTPYK-
TYPBI TEMBI
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TeMbl HHAUBHUAYAJBHBIX ITPOCKTOB

«XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpebl»
«Oxpana rugipochepbl OT XUMUUYECKOTO 3arps3HEHUSD)
«OxpaHa MOoYBbl OT XUMHUYECKOT'O 3arpsI3HEHUS
«OxpaHa BO3[yXa OT XUMHUYECKOTO 3arpsi3HEHUS
«Oxpana ¢Giopsl 1 GayHbl OT XUMHUYIECKOTO 3arPS3HCHUS
«Moro1ue U YUCTSIINE CPEICTBA»

«CpenctBa 00pHOBI C OBITOBBIMH HACEKOMBIMI)

«CpencTBa TMYHOW TUTHUEHBI U1 KOCMETHUKW»

© ©o N o 00~ WD PRE

«JloMarlHss anrexka

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

11.«3HaueHne pacTBOPOB B KU3HU PACTCHUM U KUBOTHBIX»

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

13. XuMuyeckre 31eMEHTBI B OPraHU3MeE YEJI0BEKA.

14. Cinuku CocTaB ¥ MPUHLHUIT PaOOTHI.

15. BoisiBiIeHUE yTIIEKUCIOro ra3a. YeloBek U Kiinmar.

16. Kak BbIpacTUTh KPUCTAILIBI?

17. Xumns kocmoca. Xumusa ConHua.

18. Oxcuasl B Ipupoe.

19. ®usnyeckre CBOMCTBA METAIIIOB.

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

21. O01ue crnocoObl MOTYUYSHUS METAJIIOB.

22. MeTtaiuibl B IpUpPO/IE.

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

24. JInunocts /.M. Menpaeneena.

25. Bonopoanas cBsi3b, €€ pOJib B IPUPO/IE.



26. bnaropoiHble Ta3bl, DJIEKTPOHHOE CTPOECHUE aTOMOB 0JIarOPOHBIX T'a30B U 0CO-
OCHHOCTH WX XUMHUUYECKHUX U (PU3UIECKUX CBOUCTB.

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

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

29. HemeTaibl — MpOCThIE BELIECTBA, CTPOCHUE, AJNIOTPOIHSI.

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

31. Baxueumue COeIMHEHUS KIUS, UX 3HAUEHUE U TpuMeHeHue. Kanbiuii B mpupose,
ero Ouosiornyeckas poib.

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

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

34. CunMkaTHAast IPOMBIIIIIEHHOCTb.

35. HeorpanuuenHnsle nojumepsl. [lonumepsl — MpoCThie BEMIECTBA C ATOMHOM KpH-
CTAJVIMYECKOM PEIIETKON: aJJIOTPONHbIE BUIOM3MEHEHHUSI yriieposa (anmas, rpadur, Kap-
OuH, QyniaepeH — B3aMMOCBS3b THOpPUAM3AMU OpOUTANEl y aTOMOB yIJiepoja C Mpo-
CTPAHCTBEHHBIM CTPOCHUEM AJUTOTPOMHBIX MOAU(DUKAIINN).

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

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

38. XanbKkoreHsl — mpocThie BemecTra. Autorponusi. [[puMeHeHne Kuciopoaa u Cepsbl.
XanpKOTeHBI B PUPOJIC, UX OMOJIOTHYECKas! POIIb.

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

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

YCHUC.



Pacnpenesienne yueOHbIX 4acoB 1o ¢gopmMaM 3aHATHI
Ha 2017 — 2018 yuyeOHbIii ron

CrnenunaabHocTh CecTpuHCKOE €10 (0a30Basi MOAT0TOBKA
¢ peasmzaumeit ®I'OC cpeanero o61ero oopazosanus B npeaeaax [IICC3)
Jducnunimaa « XuMus»

Kypc-1
1 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne Kou-Bo
HanmeHnoBaHMe TeMbl KOMOMHMPOBAHHOI'O 3AHATHS
n/n | n/nm 4acoB
1. 1. Beenenune. Xumus — Hayka o BemecTBax. KoJaMyeCcTBEHHbIE OTHOLLICHUS B XHU- 5
MUHU.
2. 2. OcHOBHbIE 3aKOHBI XUMUU. [loHSITHE OIS, 2
3. 3. Ctpoenue atoma. CTpoeHue 21eKTPOHHBIX 000s104ek atoMoB 1-4 nepuozos. Oc- 2
HOBHOE U BO30YKJICHHOE COCTOSIHHE aTOMOB.
4. 4. [lepuoanueckuii 3akoH u Ilepuognueckas cucTeMa XUMHUYECKHX 3JIEMEHTOB 2
AN .Menneneena.
5. 5. Tunel xumuueckoi cBsi3u. CTpoeHUE BEIIECTRA. 2
6. 6. Knaccudukanusa xumudeckux peakiuii. CKOpOCTh peakiuu, ee 3aBUCUMOCTh OT 2
pasITUYHBIX (PAKTOPOB. XUMHUYECKOE PABHOBECHE.
7. 7. TennoBoit 3QPEeKT XUMUISCKUX PEAKITUH. 2
8. 8. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIINH. 2
9. 9. DJIEKTPOXUMUYECKHUE MPOLECCHI. DIEKTPOJIN3. 2
10. | 10. | Kmaccuduxamus 1 HOMEHKIIATypa HEOPTaHMYECKUX BEIIECTB. XUMUYECKUE CBOK- 2
CTBa MPOCTHIX BEIIECTB — METAJIOB M HEMeTaoB. Bonopo.
11. 11. | Oxcugsl. JleTyune BOAOPOIHBIE COCTUHEHHS] HEMETAILIOB. 2
12. | 12. | I'uapoKCcH]BI: KUCIOTHI, OCHOBaHMsI. AMQOTEpHbIE THAPOKCHIBL. 2
13. 13. | Conu. Kommuiekcuele conu. ['eHeTnyeckas CBS3b MEXKAY KIACCaMH. 2
14. | 14. | ucnepcusle cucteMbl. Bona. Uctunnbie pactBopbl. PacTBOpUMOCTS. 2
15. | 15. | CnocoObl BbIpaKeHUs! KOHIIEHTPAILIMH PacTBOPOB. 2
16. | 16. | BomopomHblii ToKa3aTeslb. DJICKTPOIUTHUYECKAS JAUCCOIUAINS JJICKTPOJIUTOB B 2
BOJIHBIX PacTBOpax.
17. | 17. | Peaknuu MOHHOTO OOMEHA. 2
18. 18. | I'maponus coneid. 2
19. | 19. | [Ilemo4HBIE U MIETOYHO3EMETHHBIC METAJIIHI. 2
20. | 20. | ATFOMUHMII B €r0 COCTUHEHMUS. 2
21. | 21. | CpoiicTBa coeauHeHuil yriuepoaa U kpeMHus. Heoprannueckue u opraHuuecKue 2
TTOJTUMEPBHI.
22. | 22. | CpoiicTBa a30Ta, Gocdopa 1 X COeTUHEHUH. 2
23. | 23. | CpolicTBa KHCIOPOJIA, CEPhI U UX COCTMHCHUM. 2
24. | 24. | CoiicTBa raJlOT€HOB M UX COSAMHECHHIA. 2
25. | 25. | CpoiicTBa COeTUHEHUI MeU, IIMHKA, XpOMa, JKee3a. 2
Bcero 50
Ilepeuens nabopamopro-npaKmuuecKux 3auamuil
Ne Ne Koa-Bo
HaumeHoBaHHe TeMbl J1a00PATOPHO- MPAKTHYECKOT0 3aAHITHSI
n/m | n/n 4acoB
1 1 | BeruricneHus ¢ UCTOIH30BAHUEM MOHSITHI «KOJIMYECTBO BEHIECTBAY, «JIOJISDY 2
2 2 N3ydeHue 3akOHOMEPHOCTEN N3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCAUHEHMI 2
0 TMEePUOJIaM U TPYIITIaM.
3 3 Boruncnenuss u3MeHeHHsI CKOPOCTH PEaKIHi MPU U3MEHEHUH KOHLIEHTpaluu 2
pearupyonux BemecTB U TeMIIepaTyphl.




4 4 | 3yueHne OKMCIUTENBHBIX CBOMCTB MTEpMaHTaHaTa Kajausl B Pa3IUYHBIX CpeJiax. 2
3) 5 | Uzyuenne peakiuii 00pa3oBaHUs] KOMIUIEKCHBIX COCTUHEHUH. 2
6 6 | I3yyeHne XMMHYECKUX CBOMCTB OCHOBAHHIA. 2
7 7 | Onpenenenre KaueCTBEHHOTo cocTana coneil. ['maponus coneil. 2
8 8 | lnddepeHnupoBaHHBIN 3a4eT. 2
Bcero 16
Hroro 3a | cemectp 66
HToro nmo gucuunjinue 66
2 cemecTp
Ilepeuens KOMOUHUPOBAHHBIX 3AHAMUIL
Ne Ne Koua-Bo
HanmeHnoBaHue TeMbl KOMOMHMPOBAHHOI'O 3AHATHS
n/n n/n 4acoB
26. 1. [Ipenmer opranudeckoil xumun. Teopusi CTPOCHUS OPraHMYECKHX COEIMHE- 9
Huii A.M.Bytnepoga.
217. 2. Knaccudukanus 1 HOMEHKIIaTypa OpraHudeckux coequHeHnii. CoBpeMEHHBIC 9
MIPEJICTABJICHHS O XUMUYSCKOM CTPOCHUHU OPTAaHWYCCKUX COCTMHCHUU.
28. 3. Knaccudukanus peakiuii B OpraHn4ecKoid XUMUH. 2
29. 4, [Ipenensubie yrineBogopoabl. Ankansl. [{uknoankassl. 2
30. 5. HenpenenpHbIe yriIeBOJOPOIbI. AJTKCHBI. 2
31. 6. AJIKaeHBbl. 2
32. 1. AJIKUHBL. 2
33. 8. Apenbl. OCOOEHHOCTH XMMHUYECKUX CBOMCTB TOMOJIOTOB O€H301a. 2
34. 9. VcTtounuku yrieBogopoaoB: He(Th, Ta3, yrob. 2
35. 10. | Kucnoponconepskamme opranumdeckue coeauneHus. Crnuptel. [Ipocteie a¢u- 2
PBL
36. 11. | MHoroaroMHble COUPTHI. 2
37. 12. | ®eHOMNBI 2
38. 13. | Anpneruabl. KeToHBI. 2
39. 14. | Kap60oHOBBIE KHCIIOTHI. 2
40. 15. | Cnoxubie 3¢upsl. XKupsl. 2
41. 16. | YrueBoabl. MoHOCaxapuIbl. 2
42. 17. | Aucaxapunusl. 2
43. 18. | Ilonmcaxapusl. 2
44. 19. | A3oTcoaep:alie OpraHn4eckue COeAMHEHUsI. AMUHBI. 2
45. 20. | AMHHOKHCIIOTEI. 2
46. 21. | benku. 2
47. 22. | Hykneunossle kucnotbl. Crpoenune JIHK u PHK. 2
48, 23. | buomornyecky akTUBHBIE COETUHEHNS. 2
Bcero 46
Ilepeuens nabopamopro-npaKmuyecKux 3auamuil
Ne Ne Koxa-Bo
i /i HaumeHoBaHHe TeMbl J1a00PATOPHO- MPAKTHYECKOT0 3aHATHUS 4ACOB
9 1 W3omepust 1 HOMEHKIIaTypa yriIeBOJ0pOI0B. Pemienre 3aqaq Ha BBIBOJ XUMU- 9
yeckux (hopmyi.
10 2 CgoiicTBa TBepbIX MapaduHOB. BeruucieHus no xuMmuueckum Gopmyiam u 2
110 YPaBHCHUSIM PEAKITUH.
11 3 CgoiicTBa 3TruIeHa. M3yueHne CBOMCTB MOJIMMEPOB. PacdeTsl Macchl BEIIECTB 2
Wi 00beMa rasa 1o N3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce, 00bEMY.
12 4 | Nzydyenue cBoiCcTB OeH301a. PacueT 00beMHBIX 10JICH Ta30B B CMECSX. 2




13 5 | KauecTBeHHbIE peaKkIuy CIUPTOB. 2
14 5 ®eHonbl. Beruncienrne Maccsl pacCTBOPEHHOTO BEIIECTBA , COJIEPIKAIIETOCS B 2
OIpezieNIeHHOM Macce pacTBOpa C M3BECTHOM MacCOBOM JOJICil.
15 7 | I3ydeHne BOCCTAHOBUTEIIbHBIX CBOMCTB aJIbJIETUIOB. 2
16 8 N3ydenune CBOMCTB YKCYCHOM KUCTOTHI. PacdyeT mo ypaBHEHUAM peaKLMil po- 2
TEKAIONIMX B PaCTBOpPE
17 9 Cnoxnsbie 3¢upsbl. XKupbl. Pacder Mo ypaBHEHUSM peakuidi ¢ U30BITKOM OJHO- 2
T'0 U3 UCXOJHBIX BEIIECTB.
18 VYraeBoasl. Pacuer MaccoBoii nim 00eMHOI TOTTM BBIX0/1a IPOIYKTA PEAKIINU 2
10 | ot TeopeTnyecku BO3MOKHOTO. 3yueHne CBOWCTB MOIMMEPOB U CUHTETHYE-
CKHX BOJIOKOH.
19 11 | 3yuenune BETHBIX peaKIuii OCIKOB. 2
20 12 | AnddepenunpoBannblii 3a4€T. 2
Bcero 24
Hroro 3a II cemectp 70
HToro nmo gucuuinue 136

3aB. OTIeIEeHHEM H.B. Ocsiaknna






