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1. HACIIOPT PABOYEH IMPOI'PAMMBI YYEBEHOM
AUCHHAIIJINHBI OY . 10 XUMHUA

1.1. O6snacTs npuMeHeHus1 paGodeil NporpaMmsl
Pabouas nporpamma yuyeOHOH DUCTIUIUIHHEI ABIsteTcs dacTeio [ITICC3 B cooTBeTCTBUM
¢ ®I'OC no cnermmanerocTH CITO 31.02.02 akymepckoe aeno

Peanusanus pabouell mporpamMMel BO3MOXKHA C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHus u
IMCTaHLMOHHEIX 00pa30BaTEIBHBIX TEXHOIOTHH.

1.2. MecTo y4eOHOH THCHHILIHHBI B CTPYKTYpPE OCHOBHOM npodeccnonaabLHoH
00pa3oBaTe/ILHOH IPOrPaMMbI:
yueOHas TUCIUTUIHHA « XUMUSD) OTHOCUTCS K MIPOMUIBHBIM JTHACHUATIIAHAM
00111e00pa30BaTENBHOTO TUKIIA

1.3. llean m 3aga4n y4eOHOH NHCHHIIHHBI — TPeGOBAHUSA K pe3y/bTaTam
OCBOEHHA Y4eOHOH XHCHUIIMHDI:

0a30BBIf YPOBEHB:
3HATB;

Ba)KHEHIIIMEe XUMUYECKHE TIOHATHS: BEIIECTBO, XUMUYECKUN IEMEHT, aTOM, MOJIEKYJIa,
XUMHMYECKas CBA3b, BAJTEHTHOCTD, CTETIEHb OKUCIIEHUS, YITIEPOIHBIN CKelleT,
byHKLUMOHATBHAS TPYTITIa, H30MEPHs, TOMOJIOTHS;

OCHOBHBIE TEOPUM XUMHUU: XUMHUYECKOH CBI3H, CTPOCHUS OPraHUYECKHUX BEIIECTR;
Ba)KHENIIKE BEeIleCTBA U MaTepHalbl: YKCyCHasl KHCIIOTa, METaH, 3THIICH, alleTUIIEH,
OeH30J1, 3TaHOII, JXUPbI, MbLIA, [NIIOKO34, CaXapo3a, KpaxMall, KieTdarka, Oeky,
MCKYCCTBEHHBIE U CHHTETUYECKHEe BOJIOKHA, KaydyKH, IIIaCTMACCHI,

yMETb:

Ha3bIBaTh M3y4YeHHbIe BEeLeCTBa 10 «TPUBHAIBHONY WA MeXTyHAPOIHOM
HOMEHKJIATYpeE;

OIIpe/IesITh: BaJIGHTHOCTD U CTEIIeHb OKHCICHHS XUMHUYICCKHX IEMEHTOB,
NPUHAIEKHOCTh BEIIECTB K Pa3IMUHbIM KJIaccaM HEOPraHNYeCKUX COeIMHEHMIA,
XapakTepU30BaTh: 3aBUCUMOCTH CBOMCTB BEIlIECTB OT WX COCTABA M CTPOEHHUS, IPHPOLY
XMMHYECKOH CBA3H, 3aBUCUMOCTD CKOPOCTH XUMHUECKOH PeaKii U MOJIOKEHHS
XMMHYECKOTO PAaBHOBECHUS OT Pas3NIMYHBIX (DaKTOPOB;

BBITIONHATE XUMHYECKHAN 3KCIIEPUMEHT I10 pacllO3HABAHUIO BKHEHIIIMX OPTaHHIECKUX
BEIIIeCTB;

IPOBOAUTEL CAMOCTOSATEIBHBIN IIOUCK XUMHUYECKOH HH(OPMAIIMU ¢ HCIIOIb30BAHHUEM
Pa3IUYHBIX HCTOYHUKOB (HAayYHO-TIOMYNIAPHEIX U3NaHNH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MuTepHeTa); HCIIOIb30BaTh KOMIIBIOTEPHBIE TEXHOIOTHH I 00paboTKu U
nepefayy XuMHIeCKOH nHGOPMAaIIMH U ee TIPEICTABICHUS B PA3THYHEIX (hOpMax.
Vcnone3oBare NpHOOPETEHHBIE 3HAHUS W YMEHUS B IPAKTHUYECKON JeITeIFHOCTH U
[IOBCEITHEBHOM YKHU3HH JIJIS:

00BACHEHUS XUMUYECKUX ABICHUH, IIPOUCXOIIIINX B IPUpoJIe, OBITY U Ha
IPOU3BOICTRE;

oIlpezesieHns BO3MOXHOCTH MPOTEKAHUS XUMWUECKAX TPEeBpaIleHuil B pa3IuaHEIX



YCIOBHAX U OLEHKH UX IIOCIIEeICTBUN;
9KOJIOTHYECKH IPaMOTHOIO OBEIEHHA B OKPYKatOIle! cpele;
OLIEHKH BIIHSAHHSI XHMHUECKOTO 3aIPA3HEHUS OKPYXKAOIIeH cpe/ibl Ha OpraHu3M
YeJIOBeKA U APYrUe )KUBbIE OPraHUu3MBI;
OesomacHOro oOpalleHus ¢ TOPIOIUMU ¥ TOKCUYHEIMH BEIIeCTBAMU, J1a60paTOpHEIM
obopymoBaHueM;

[PUrOTOBIIEHMs PACTBOPOB 3aJaHHOMH KOHIIEHTPalluy B OBITY W Ha IPOU3BOJICTBE;

KPUTHYECKOH OLEHKU [1OCTOBEPHOCTH XMMUYECKOH HH(DOPMAIIKH, TOCTYNAIOMIEH 13
Pa3HBIX UCTOYHHKOB.

yIIIyOJIeHHBIH YPOBCHD:

B pE3YJIbTaTe OCBOCHUS YIeOHOM NUCIUIIIMHBL 00yYaroMHiCcs JOMKeH YMETh!
- UCCJIEIOBAThL CBOMCTBA HEOPTaHUIECKHUX H OPraHUYeCKUX BEIIECTB;

- 0OBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS] XMMUYECKUX PEaKIIUIA;
-IIPOTHO3MPOBATh BO3MOXKHOCTH OCYILECTBIEHUS XUMHYCCKUX PEAKITHIA;

- BBIJIBUI'aTh THIIOTE35] HA OCHORE 3HAHHU O COCTaBe, CTPOCHHH BEIECTBA K OCHOBHEIX
XHMHWYECKUX 3aKOHAaxX,

- IPOBEPSTH UX IKCIIEPUMEHTANTEHO, (OPMYITHPYS eIk HCCIIE0BAHMS;

- CAMOCTOATEJIBHO MIITaHUPOBaTh W MPOBOIHTL XHMHYCCKHE SKCIICPHUMCHTHI,
OTTHMCBIBATD, AHAJIU3UPOBATE M OLICHUBATh JOCTOBEPHOCTE MOTYICHHOTO PE3yJIkTaTa,

- IPOIHO3MPOBATh, aHATU3UPOBATh U OLEHHUBATH C TIO3MIHH SKOJIOTHIECKOM
0e30IacHOCTH MOCIEACTBUS OLITOBON U NPOU3BOJCTBEHHOM JIESTEILHOCTH YEI0BEKA,
CBSI3aHHOM ¢ nepepaboTKOM BEIIECTB.

B pesynerare ocBOeHUS TUCUUIIIMHEI 00YUaIOMUNHCS TODKEH 3HATE:
- o0mue XMMHIYeCKHe 3aKOHOMEPHOCTH, 3aKOHBI, TEOPHH;

- mpaBuiia Oe30macHoi paboThl ¢ BelleCTBAME U Tab0PaTOPHEIM 000pPYIOBaAHHEM.

1.4. KoumvecTso 4acoB Ha OcBOeHHe pabodeil nporpammsbl  y4eOnoii
AHCUHIUIHHBI (8 coomeemcemeuu ¢ PYII):

Bcero 195 gacos, B TOM 4HcIIE:

MaKCHMAaIlbHOH yueOHOH Harpy3xu odydarorerocs 195 gacos, B ToM 4uciie:

obs3aTenpHON ay tuTOpHON yueOHOM Harpy3ku oby4varomerocs 1304acos;

CaMOCTOSTENBHOM paboThl 0Oy4aromerocs 65 4acos.



2. CTPYKTYPA U COIEP)KAHUE YUYEBFHOM
JUCHUATIJINHBI
2.1. O6bem yueOHOI THCHHTIHABI M BHIBI y9e0H0#H patoThI

Bup yuebnoii paborsl O6Bem
4acoB
MagkcumajibHas yyeOHasi HAarpy3ka (Bcero) 195
Oo0si3aTesibHas ayAuTOpHAast yueOHasi HAarpyska (Bcero) 130

B TOM YHMCJIE!

nabopatopHbie paboThI -

TIPaKTUYECKHUE 3aHATHA -

KOHTPOJIbHEIE PabOTHI -

KypcoBas paboTta (IIpoeKT) (eciu npedycmompeno) -

CamocTosiTeabHas padora oby4yalomerocs (Bcero) 65

B TOM HHCJIC!

caMOCTOsITeNIbHAsA paboTa Haa KypcoBOH paboToi -
(IIpoeKTOM) (ecau npedycmompeno)

JoMalHgs padoTa (yHIpaKHEeHUs, pelieHue 3a/1a9) 40

pabora ¢ y4eOHON nuUTEPATYpPOH, KOHCIEKTUPOBAHHE, 23
IIOATOTOBKA TIPe3eHTALNH, COODIIeH M

Hrorosas arrecranus B popme quddepeHIMPOBAHHOTO 3aUeTa




2.2. TemaTnyeckuii niay u cojepxkanue yqdeoHom nucunnaaas: QY10 XUAMMUS

HammenoBanue paszieiior m rem Copgepixanue yaebnoro MATCpHAJIA, TPAKTHYECKHE paloThI, CAMOCTOATEILHAN ObLem Ypose
pabora obdyuarommxcs. YACOB Hb
OCBOCH
Ul
1 2 3 4
Paznen 1 OGas u 78
HeOpraHHYecKasT XHMHS
2 2

Tema 1.1.
XHMHSI - HAYKA 0 BCIEecTBAX

Comepacanue yaebHoro matepuana

Cocran pemecrna. Xumuueckue anemenTsL. Croco6EI CYIIECTBOBAHUS XUMHYECKHX DIIC-
MEHTOB: 4TOMBI, ITPOCTLIC H COKHBIC BEIIECTBA. BelnecTsa oCTOSHHOTO H IepeMERHOTro
cocTaBa. 3aKOH NOCTOSHCTBA COCTABA BEIECTR. BemecTra MOJICKYJIIPHOTO M HEMOJIEKY -
JAPHOTo CTpoeHus. Crioco6b! 0TOOPaXKEHHUsI MOJIEKYT: MOIEKY/IPHBIE U CTPYKTYPHBIE
(hopMyIIEL

Hsmepenue BemecTsa. Macca aToMoB U MOJIEKYJI. ATOMHas efMuuna Macesl. OTHOCH-
TCIBLHBIC aTOMHAst 1 MOJICKYJIipHas Macchl. KonnuecTBo BelecTBa o e/MHUIE €ro H3Me-
PCHHA: MOIIB, MMOJIb, KMOJIb. Hucno Aroranpo. Monsgpras macca.

ArperaTHbIe COCTOSIHHS BeIIECTBA, Tepnoe (kpuctanniyeckoe u amophHoe), KIIKOE
H raz000pa3Hoe arperaTHble COCTOSHAS BEIECTRA. 3aKkoH ABOTaJIpO ¥ €T0 CJIEJCTBHAL
MousipHbi 06heM BeLIECTB B Ta3006pasHOM COCTOSHHH. OOneIMHEHHbIH Ta30BLIH 3aK0H
1 ypaBHenne MeneneeBa—Kianeiipona.

Cmecn BemecTs. Paziudis MEeXTy CMECIMU U XHMHICCKHMH coenunenuamua. Maccosas
u 00BeMHAs 0JTH KOMITIOHEHTOB CMECH.,

CamocTonTesibHasA paboTa 00y A0 MIHXCH:

1. Pabora ¢ yaeGHo# mureparypoii u KOHCIIEKTUPOBAHHE:

H3Mep€HH€ BCIICCTBA. Arperamme COCTOSHUS BelecTBa. CMecn BCIIECTB.

2. Pemnrenme 3a4aq: BBIYHCICHHME KOJIHYECTBA BEIECTBA, MAaCCOBOM MOJIH 3JIeMEHTa B




BEIIECTBE, MOJIIPHBIA 00beM Ia3zoB, BEIBOJL (hOPMYII COEMHEHUH, pACUETH] IO XUMUYECKUM
YPABHEHHSM.

Tema 1.2

CTpoeHne aToma n
Iepwommueckuii 3axon . .
Menaeneena.

Conepixanue yueOHOro MatepHasa

AToM — caoxkHas YyacTuna. [Inanerapuas moznens atoma 3. Pezepdopra. Crpoenne
aroma 1io H. bopy. CoBpemeHHbIE NIpeicTaBIeHUs 0 cTpoeHHH atoma. Kopryckymaspgo-
BOJIHOBOH JIyali3M 4acTHLl MHKPO-MHPA.

Cocras aromHoro sapa. HykinoHsl: DpOTOHBI U HEHTPOHBL. M30TOMNBI B HYKJIH/IBL.
YCTOHUMBOCTS SAEP.

Ilepuommaeckuii 3akon. CoBpeMeHHOE TIOHATHE XUMHYecKoro aiemerTa. CorpeMeHHas
(opmynuposka [lepuopnyeckoro 3akoxa. Ilepuoyeckas cucTeMa U CTPOSHUE aTOMA.
DuU3HUECKUH CMBbICT TOPSAOKOBOTO HOMEPa 3IEMEHTOB, HOMEPOB IPYNIILI U NepHOIA.
Ilepromrueckoe H3MEHEHHE CBOWCTB 2JIEMEHTOB: pajJiyca aToMa; SHEPIUH HOHU AL
DJIEKTPOOTPULIATCIILHOCTH. HpH‘IPIHBI HU3MEHEHHS METAIINYECKNX H HEMETAINIHYECKHX
CBOMCTB 3JIEMEHTOB B IPYIIIax ¥ NEPHOAAX, B TOM Uuciie OOJbLIMX U CBEPXOOIBIIHX.

CamocrogTenbHan paboTa o0y4Jaromuxes:

Pabota ¢ yueOHoll nuTeparypoi ¥ KoHCIeKTUpoBaHue: JloKkazaTenbCTBa CIOKHOCTH
CTPOCHHSA aroMa: KaTo/IHbIE U PEHTTE€HOBCKHUE JIyuH, (poTod(dexT, paguoakTHBHOCTE,

3IEKTPoJM3. TeMpl Ipe3eHTaln: «XUMUIESCKUE DJIEMEHTEI 3eMHOM KOpEI», «KM3HE U1
nesTenbHocTh [ M. Menneneesay. Bruronienue ypakHeHHH: XapakTepHCTHKA
XHMHYECKOI'0 DJIEMEHTA 110 [TOJIONKEHHID B MIEPHO/IMYECKONR CUCTEME.

Tema 1.3

JieKTpOHHbIe KOHGHTYpaTuH
ATOMOB XHMH4YECKHX )JIEMEHTOB

Copep:kanne y4eOHOro MaTepHana

DuekTpoHHasA o0osiouka aromos. [Torsatre 00 3eKTPOHHOR OpOUTATH H SIEKTPOHHOM
obaxke. KBaHTOBBIE YHCIIa: ITTaBHOE, OPOUTANBEHOE (TOOOYHOE), MATHUTHOE W CITHHOBOE.
Pacnpenenenye 2JieKTPOHOB II0 SHEPTeTHIECKUM YPOBHSIM, IIOIYPOBHSIM U OpOUTAIAM B
COOTBETCTBHH € IIPUHLIUIIOM HauMeHbIlel sHepruu, npuHnunoM [laymm u npaBuioM
['yuna.

DJIEeKTPOHHBIC KOHGUTYPAIIMH ATOMOB XHMHYECKHX 3JIEMEHTOB.

BanenTable BOZMOKHOCTH ATOMOB XHMHYECKHX DJIEMEHTOB.

OnexTpoHHAs KIaccH(PUKANMS XUMHYECKHX JICMEHTOB: $-, p-, d-, f-amemMenThI.




CamocTosreibHas pabora o0yTalomuxcs:

BeliionHenre  yIpaxkHeHHH: COCTABIEHHE OIEKTPOHHBIX U rpaduyeckux  dopMmyl
XMMHYECKHUX 3IIEMEHTOB.

Tema 1.4,

CTpoeHue BemecTBAa

Tema 1.4.1

Buae! xumMuueckoii ¢cBA3H.
Kopanentonaa xuMudeckas CBiI3hb

Conepxxanne yueOHOT0 MaTepHasia

THrsr XUMHUYECKUX CBsI3eH: KOBANCHTHAS, HOHHASI, METAIIYECKAs K BOJOPO/THAS.

JBa Mexann3ma 00pa3oBaHKA KOBANICHTHOH CBsI3M: 0OMEHHBIH U IOHOPHO-aKIEITOPHBIH.
OcHOBHbIE MapaMeTPE! 3TOrO THIIA CBS3HU: IJIHHA, TIPOYHOCTS, YOI CBA3H MK BATCHTHBIN
yroJ.. OCHOBHEIC CBOHCTBA KOBATEHTHOM CBS3H: HACHIIEHHOCTE, IIOJIIPH3YEMOCTh U
IIPOYHOCTE. INEKTPOOTPULATENLHOCTE M KIaCCH(HKAIHS KOBATCHTHBIX CBA3EH 110 3TOMY
IIPH3HAKY: [IOJIIPHAS ¥ HEMOJIIPHAL KOBAJIEHTHBIE CBA3H. [I0IpHOCTE CBA3H ¥ NOJSPHOCTE
MoJieKyJibl. Crioco0 mepekphIBaHu SITeKTPOHHbBIX OpOuTaNell U KiaccupuKanms
KOBaJICHTHBIX CBS3€H 110 3TOMY [IPH3HAKY: G- U T-CBA3H.

KparHocTs KOBAIEHTHBIX CBs3eH U KIacCHbUKALNS HX [0 3TOMY IPU3HAKY: OJHHAPHEIE,
JBOMHBIC, TPOUHBIE, ITOIYTOPHEIE.

CamocroaTensHas paboTa 00y Yarmuxcs:

PaboTa ¢ yuebnoli muTeparypoii H KOHCIIGKTHpOBaHKe: (U3HUecKHe CBOHCTRA BEMECTR ¢
BOZOPOJHOH CBS3BIO.




Tema 1.4.2

XuMH4YecKad cBa3b. THUnbI
KPHCTALTHYECKUX PelIeToK,

Conepsxanne yueGHoro Marepuana

Honnas xumuveckan ¢Bs3b. Kpaiduuii ciy4aii KoBaqeHTHOM MOJSPHOM cBs3n. Mexannsm
oOpaszoBaius HOHHOH CBsT3M. MOHHBIE KPUCTALIMYECKHE PEIIETKH 1 CBONCTBRA BEIECTB ¢
TaKMMH KPHUCTAJUIAMH.

Meranmmueckas XuMuaeckas cBaA3b, OcoObIH THIT XMMHYECKOH CBSI2H, CYLIECTBYIOMIMH
B MeTajl1aX M cIulaBax. Ee oTmHYMs H ¢XOICTBO C KOBAJICHTHON M HOHHON CBA3SIMH.
CpoiicTBa MeTATHYECKOH CBA3M. MeTamndeckne KpUCTATHIECKHIE PEIICTKH i CBOHCTBA
BEIIECTB ¢ TAKUMH KPHUCTAILIAMHE.

Bopoponnas xumudeckas cBa3n. Mexanusm o6pasoBadus Takoi cessi. Fe
KITACCH(PUKALMA: MEKXMONEKYTAPHAs ¥ BHY TPUMOJIEKYJIAPHAS BOXOPOIHEIC CBSI3H.
MounekynapHsle KPACTAIMYECKUE PENIETKH IS TOTO THIIA CBS3H.

Tune! KPUCTAIHYIECKHX PEIIECTOK ¥ BEIIECTB € STHM

TUIIOM CBI3H: &TOMHBIE M MOJICKYJLIpHBIe. DH3iuecKrie CBOMCTBA BEMIECTB € STHMH
KPHCTAIUIHYECKUMH PEIIETKAMH.

CamocroarenbHas paboTa 00y4alommxcs:

Brinonxenue ynpakHeHHUIT Ha OlpeIeieHHe XMMHYECKOH CBSI3H B BEIECTRAX

Tema 1.5.

PacTtBopsI

Tema 1.5.1

,HHC]'[E[]CHI:[B CHCTCMBI

Conep:xkanne yueOHOro Marepuaia

Kitaccupuxanus TucrepeHbpIX CHCTEM B 3aBHCHMOCTH OT arperaTHOTO COCTOSHHMS
JWMCIIEPCHOHHOM Cpe/ibl i NUCIEPCHOH (haskl, a Takxke 1Mo pasMepy MX YacTHII.
['pybomucriepcHble CHCTEMBL: SMYIIBCHE H CYCIIEH3HH. TOHKOMCIIEPCHEICCHCTEMBI
KOJUIOW/HBIE (30JIH U T€JIH) B HCTHHHEIE (MOJNCKYIIAPHBIE, MOIEKYISAPHO-HOHHbIE H
nonnse). b dext Tunmans.

CamocrosTensHas pa6ora 00yJaromuxcs:

Paborta ¢ y4eGHOH muTepaTypoH ¥ KOHCIEKTHPOBAHME: KOATYLIIAS B KOJUIOMTHEIX
pacTBopax.

Tema 1.5.2

PacrBops:

Conpepokanne y1e0HOT0 MaTepuaa

Ionstne o pacTBopax. DU3MKO-XUMHYECKas TIPUPO/@ PACTBOPEHHAS M PACTBOPOB.
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BsaumoielicTBrE pacTBOPHTEINS M PACTBOPCHHOIO BEIIECTRA. PacTBOPHMOCTE BEIIECTR.
CriocoGrl BEIpasKenks KOHIEHTPAIIMA PACTBOPOB: MACCORAS OIS PACTBOPCHHOTO
BEIIlEeCTBaA

(npolIeHTHAS ), MOJIAPHAS.

CamocrodarebHas paboTa 00y4alOMIHXCH:

Pelenue 3anay Ha pacTBOpBL

Tema 1.5.3

Teopus 3nekTpoJUTHYIECKOM
NHCCONHALHH

Copep:xanne ya4e0HOro MmatepmaJ/ia

Mexanusm THCCONMAIMM BEMIECTB ¢ Pa3sIHUHbIMU THIIAME XUMHUECKHX CBszel. OCHOBHbIE
MOJIOXEHH TEOPUH BNIEKTPONUTHICCKOM arcconuany. CTeIIeHE ek TPOIH THIECKOH
aucconranyy ¥ Gakrtopsl ee 3aBHCHMOCTH. CHIIBHBIE H CPEAHUE DJIEKTPOITATEL
Hucconmanms Boasr. Bomoposuslii nokaszatens, Cpea BOIHbIX PacTBOPOB IIEKTPONIHTOB.
Peaxiun 0oOMeHa B BOIHBIX PACTBOPAX DJIEKTPOJIMTOB.

CamocrosTensHas pabora obydyarmuxcs:

BeirosiHenye ynpakHeHHN: COCTABICHNHE YPABHEHHH 2IeKTPOITMTHYSCKOH MHCCOIHALME
KHCIIOT, 0OCHOBAHHH, pa3InIHbIX TUIIOB COJIEH, peakiui HOHHOro obMeHaA.

Tema 1.5.4

I'maponns coseii

Copaepsxanue yaednoro marepaasa

['ippomnus xak o6MenHbIi mponece. HeoGpaTuMeli rEapoms opranuvecKux 1
HEOPraHn4YeCKHX COCIUHCHHHI B €T0 3HAYCHUE B IPAKTHICCKOM JeATe/IbHOCTH 9eJI0BEKA.
OO6parumblii rugpomus conei. CTyrneHyaTsIil THAPOIH3.

CamMocTonTenbHasa paboTa 00y9JaroHXc:

Bririosinenye ynpaxHeHHH: cOCTaBleHHe YPaBHEH NI THAPOIIM3a COTelt, YpPaBHEHUH
CTYNEHYATOro r'MApoIn3a.

Tema 1.6.

Xumudeckue peakinu

11




Tema 1.6.1

XUMHYECKHE PeaKIHH

Copepsxanme yaebHoro marepuana

Knacenpuxanms XMMUYECKUX peaki(iil B OpranfyecKkoil ¥ HeopraHmIeckoil XHMHH.
llonsTre o xuMuyeckol peakunu. Peakijny, naymye 6e3 H3MeHEHNS KAUSCTREHHOTO
COCTaBa BEIECTR: AlUIOTPONM3ANA W U30MepH3anus. Peakiinu, uylye ¢ H3MEHEHHEM
COCTaBa BEHISCTB: 11O YKMCILYy M XapaKTepy peardpyIomux 1 06pas3yonpxcs BEIIeCTR
(paslioKeHHsI, COEIMHEHNS, 3aMeIeHIsT, 06MeHa); 110 M3MEHEHHUIO CTEIeHel OKHCIIeH S
3JIEMEHTOB (OKHCIHTEIBHO-BOCCTAHOBHTE/IBHBIE B HEOKHUCIIUTEILHO-BOCCTAHOBHTEIBHEIE
PEaKIIKK); 1O TEMNoBOMY 3PBEKTy (3K30- U IHTOTEpMHYECKHE); 110 (ase (ToMO- 1
reTePOTeHHBIE); II0 HaNpaBJIeHn o (06paTHMBbIe M HEOOPATUMEBIE); IO MCIIOIE30BAHHIO
KaTaru3aTopa (KaTajiuTHYECKHUEe U HeKATa uTHYeCKHE)

Camocrosnrensnas paora obyuawmuxes:

Brimonnenye ynpaxHeHHi: oIpeiecHie THIIA XAMHYECKHX PEaKIlHii.

Tema 1.6.2

JHepreTHKa XHMHIECKHX PeaKiuii

Coaepkanne yaeOHOro matepaana

Bryrpetnss sueprus, saransnus. Teriosoi apdexT XuMudecknx peaximii.
Tepmoxummaeckue ypasaenns. CTaHnapTHAs SHTAIBINS peakuuit 1 06pasoBaHHs
BentecTs. 3axon I'. M. Tecca u ero ciencTsus. DHTPOMIHIL.

CropocTh xumuyeckux peaxnuil. [lonsrue o ckopoctr peaktmit. CKOPOCTE FoMO- 1
TCTCPOrCHHOM peakiiuy. JHeprus aKTuparyuy. GaKTopbl, BIUAONIME HA CKOPOCTh
XUMHYeckoi peakuud. [Ipupoja pearnpyromux emects. TemnepaTypa (3axon Bant—
l'odda). Konuenrpanmsa. Katanmmsatops! 4 KaTamms: ToMo- 1 reTeporeHHEIH, HxX
MEXaHH3MBL

CamocrosTe/bHas padora 00y4aromuxcs:

Perrenne 3a7a4 Ha OIIPEICIICHHE CKOPOCTH XUMHYECKOM PCaKIium.

Tema 1.6.3

XuMHYECKOe pABHOBECHE

Copepsxanue y4e0HOro MaTepuaia

ITonaTHe 0 XUMHUYECKOM PaBHOBCCHH. PaBHOBeCcHBIE KOHIIEHTPAaIHA. ﬂHHaN[H‘IHOCTB
XUMHYCCKOTO PAaBHOBECCH.

(I)EIK'.I."O_‘p]E»I3 BIIMAKOINHC Ha CMCIICHHUE PABHOBECHA: KOHIICHTpALIHS, TABIECHKE, TeMIIeparypa

(mpuawun Jle llarense).

12




CamocronaTesbHasa padora odyqaromuxcs:

Penrenme 3a1a4 Ha CMCIICHUE XHMHUYCCKOTO paBnoBcCHA.

Tema 1.6.4

OxupenurensHo-
BOCCTAHOBHTE/IbHbIE PeaKIIHH

Copeprxanue yueOHOro MmarepHaa

Crenenb oxkucinenus. Bocetanoputeny v oxkucautenn. OKHCIeHAE H BOCCTAHORJIEHWE.
Baxneiimme OKMCIHNTENIN U BOCCTAHOBUTENH. BoCCTaHOBHUTENRHEBIE CBOECTRA METAILJIOB —
IPOCTHIX BeriecTB. OKUCTUTEbHBIE H BOCCTAHOBUTEILHEIE CBOMCTBA HEMETAITIOB —
IIPOCTBIX BerlecTR. BoccTaHOBHUTeIbHBIE CBOMCTRA BEIeCTR, 00PA30BAHHLIX 3JIEMEHTAMH B
HU3MIEH (OTPHUIATEIBHOM) CTeNeHH OKUCIeHUsT. OKHUCTHTENbHBIE CBOWCTRA BEIIIECTR,
00pa30BalHBIX DIIEMEHTAMH B BhICIIEH (MTONTOKHUTEITLHOMN) CTETIEHH OKHCICHHS.
OKUCITUTENBHBIE 1 BOCCTAHOBUTEIBHEIC CBOMCTRA BellecTB, 00paz0BaHHEIX WIEMEHTAMH B
ITPOMEKYTOUHBIX CTENEHSIX OKHUCIEHHMS.

CamocronTenbHas padoTa o0ydarmmxcs:

Pabora ¢ y4eOHOM nuTepaTypoll U KOHCIEKTHPOBaHKE: BiusiHHE cpe/ibl Ha IIPOTEKaHUE
OKHCIIMTENBHO-BOCCTAHOBHTENBHBIX ITPOLIECCOB.

Tema 1.6.5

Kaacendguxanua oKHCIHTEIbHO-
BOCCTAHOBHTEJILHLIX PEAKIIHI.

Conepskanne yaebHOro Mmatepuajia

Peaxiiuy MexaroMHOI0 ¥ MEXMOJIEKYJIIPHOIO OKHCIIEHHSI-BOCCTaHOBIEH!S. Peakiiny
BHYTPUMOIEKYIIAPHOTO OKHUCICHHA-BOCCTAHOBIICHH A. PeaK]_[HH CaAMOOKHCIIECHHA-
CaMOBOCCTAHOBJIEHUS] (JINCHPONOPLIHOHHPOBAHMS ).

MeTo1b! COCTABICHUS YPABHEHHI OKHCIHTEMIFHO-BOCCTAHOBUTENBHBIX peakiii. MeTon
BIEKTPOHHOTO Oaanca.

CamocTosaTesibHas pabora 00y4almuxcs:

Briiosinenne ynpaxaenui: cocraginenne OBP MeToziom snekTpoHHOro danaHsca

Tema 1.7.

Knaccudpunkanms Bemects

Tema 1.7.1

Copep:xanue yue6HOro MaTepHuasia

HpOCTBIC A cnoXHbIe BenlecTBa. Obmiag XapaKTCPHUCTHKA IIPOCTLIX M CIIOKHBIX BEIIECTB.
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MeTannnt

Mertamisl [lonoxkenne METAUIOB B [IEPUOIMYECKOH crcTeMe H 0COOSHHOCTH CTPOCHHS

ux atoMoB. lIpocTrie BelecTBa — METALIBI: CTPOEHHE KPUCTAIJIOR K MeTaIHIecKasn
XUMHUYeCKas CB3b. O0mme GU3HUCCKHE CBOMCTBA METAIIIOB H UX BOCCTAHOBUTEIIBHEIE
CBOMCTBA: B3aMMOJIEHCTBHE ¢ HeMeTalllIaMU (KHUCIIOPOIOM, TAJIOTeHAMH, CEPOH, a30TOM,
BOJIOPOJIOM), BOJIOH, KUCTOTaMH, PACTBOPAMY COJIeH, OPraHuYecKHMH BellleCTBAMHE
(cnupTamu, rajoreHanKasaMu, GEeHOJIOM, KHCIOTamu ), menodamu. OKCHIbl U THAPOKCHIEI
METaJLIOB..

Koppozus metamnos. [oastre Koppo3nn. XUMHUeCKas KOPPO3Us. DIEKTPOXHUMUYecKas
koppo3ud. CriocoOp! 3aMThl METAUIOB OT KOppo3ur. ObuIwe crocodbl NoyyeH s
METaJIOB.

CamocToaTenbHas paboTa odyvaromuxcs:
[Toaroroeka mpezenTamuii: 1) [IpocTrie ¥ CHOKEBIE BEMIECTRA,

2) 3HaYeHHE METAJLIOB B NIpHPOAE H JKH3HH OPraHH3MOB.

Tema 1.7.2

HemeTannni

Copepsxanne yd4e0HOro MaTepHaJa

[onoxenre HEMETANIOB B NEPHOIMYUECKOH CHCTeMe, 0CODEHHOCTH CTPOSHHSI HX ATOMOB.
ONEeKTPOOTPHIIATENBHOCTE. biaropogHere razel. SNIEKTPOHHOE CTPOSHUE aTOMOB
OJ1aropoJHBIX ra30B 1 0COOCHHOCTH UX XAMHYECKHX U (DH3HIECKHX CBONCTB.

HemeTais! — IpoCThIe BEMecTBa. ATOMHOE H MOJIEKYJISIPHOE HX CTPOSHHE. AJLTOTPOITHSL.
Xumudeckue cBoiicTBa HeMetauioB. OKHCIUTENBLHEIE CBOMCTBA: B3auMoIcHcTBHE C
METaJIaMH, BOIOPOJAOM, MEHEE 3IEKTPOOTPHULIATENLHBIME HEMETAUIAMH, HEKOTOPBIMH
CIIOKHEIMH BelLecTBAMU. BOCCTaHOBUTENBHEIE CBOMCTBA HEMETALIIOB B PEAKITHSAX €

(G TOpoM, KHCITOPOSOM, CIOKHBIMHU BEIICCTBAME-OKHUCTHTENSIMH (230 THOM U cepHOt
KHACJIOTAMH U Jp.).

CamocToqaTenbHas padora o0ydaOmuXca:

Beinonnenne ynpaxHeHui: coctapienme OBP ¢ yyacTHeM METAIUIOB H HEMETAIIOB.
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Tema 1.8.

OcHOBHBIC KJIACCHI
HEOPraHHYeCKHUX U OPraHH4eCKHuX
BeIecTB

Tema 1.8.1

OcHOBHBIE KNACCHI
HEOpPraHuYecKAX coe/HHeHHI:
OKCHJIbI, KHCJIOTBI, 0CHOBAHHSL.

Conepskanne ydeOHOro Matepuana

Heconeobpaszyiomue u coneobpasyromue

oKcuIbl. KucnoTHbie OKCHIBI, UX CBOMCTBA. OCHOOBHBIC OKCH/IBI, HX CBOMCTBA.
AmdoTepHbIe OKCH/IBI, NX CBOHCTRA. 3aBHCHMOCTE CBOMCTR OKCHJIOB METAILIOB OT CTEIIEHN
OKHCTIEHHS.

KucmoTs! B cBeTE TEOpUH /IEKTPONMTHYECKON Mucconnanui. KucmoTer B crete
IpoToHTHYECKOH Teopun. Kiaccuduxarys opraHngecknx ¥ HeOpraHuYeCKHX KHCIIOT.
O6rmue croicTBa KHCIOT: B3aHMOICHCTBIE OPraHiYeCKHuX U HEOPTAaHHUECKHX KHCIIOT €
MeTallaMi, OCHOBHBIMH ¥ aM(DOTEPHBEIMH OKCHIAMH U THIPOKCHIAMH, COJAMH,

ofpazoBanue CIOKHLIX HPUpoB. OcCOOEHHOCTH CBOMCTB KOHIEHTPUPOBAHHON CepHOI 1
A30THOM KHUCIIOT.

OcHoBaHus B CBETE TEOPHH IEKTPOIUTAYECKOH Arcconuanuu. OCHOBAHMS B CBETE
IIPOTONUTHYECKOH Teopuu. Knaccubukarms opraHidecKix 1 HEOPraHMYeCKHX
ocHOBaHKH. XMMHUYECKHE CBOMCTBA IENoYeH U HEPACTBOPUMBIX OCHOBAHHH.
Amboreprble Oprangueckie 1 HeOPraHu4yeckue coeuuenns. AM(pOTEPHDIE 0CHOBAHUSI
B CBETE [IPOTONHTHYCCKOH TeopHH. AMPOTEPHOCTS OKCHIOB H THAPOKCHIOB MEPEX0IHBIX
METAJLIOB: B3aUMOACHCTBHE ¢ KHCIOTAMH H IIETOUYaMH.

CamocrosTeabHas padora o6y 4aommxces:

Pabota ¢ yaeOHO# nuTEpaTypoil ¥ KOHCIIEKTHPOBAHIE: AHIUAPHIBI KAPGOHOBEIX KHCIOT
KaK aHaJOI'H KACIOTHBIX OKCHAOB. OCcOOEHHOCTH CBOMCTE KOHLIEHTPHPOBAHHON CEPHOM 1
a30THOH KuciIoT. CBolicTBa DECKUCIIOPOIHEIX OCHOBAHMMN: AMMHUAKA H AMHHOB.

Tema 1.8.2

Conep;lca}me yqeﬁﬂoro MaTepHaga

Comu. Knaccuduxanus u xumugeckue coiictaa coseii. OcoGeHHOCTH CBONCTR comel
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CoJud 1 UX CBOIiCTBA

OpraHfYeCcKUX M HEOPraHWYECKUX KHCIIOT.

[eHeTHIECKAS CBSI3h MEXLY KJIACCAMH OPraHiIeCKIX U HEOPraHHYECKAX COCANHEHHHA.
TMoHATHE 0 TEHETHYECKOH CBSI3H H T€HETHYCCKUX PSAOaX B HEOPraHWYeCKOH |
opraHpueckoil xumuu. [eHeTHUEeCKHE PIbI MeTaNa (Ha TPYMEPe KaIBLH H JKeIle3a),
HeMeTa/uia (Cepbl i KpeMHHUsI), IIEPEXO0THOT0 VIEMEHTA (LIMHKA).

CamocrogTeabHas padora odydaromuxcs:

BrimonHenne yipakHeHui mo HOMEHKIATyPe OKCHIIOB, KUCIOT, OCHOBAHHHA U COJIeH,
cocTaBieHue GOpMYII 10 HA3BAHKIO; BHIIOIHEHHE LENOYeK IPEBPAICHHUH,
[TOITBEIKAAIOMINX TEHETUYECKYIO CBA3h MEXKY KITaccaMu OpraHn4ecKux U
HEOPraHu4YeCKUX COeIHHEHHH.

Tema 1.9

XHMHHA )IEMENTOB

Tema 1.9.1

[loarpynna rajioreHos.

Copep:xanue y4ebHOro MaTepuaia

06[”,&?! XapaxkTepuCcTHKA rajiorcHoB Ha OCHOBaHHMH HX ITOJIOXKCHHUA B HepuonnquJCO:?'] CHCTEME
3JNIEMEHTOB ,H.”.MCH,ELCJ‘IGGB& H CTPOEHHA aTOMOB. l"anorenn! — NpocCThIC BEHIECTBA! CTPOECHHE
MOJTEKY/1, XHMHYECKHE CBOHCTBA, TIOy4eHHEe | puMeHerne. Bakuelinine coequHeHN
raJIOTEHOB, X CBOMCTBA, 3HAYCHIE U IIPUMEHEHHE. I aJlorensl B IpupoIe.

CamocroaTeabHas pabora o0ydawmuxcs:

Patota ¢ yuebHOM JuTepaTypoil # KOHCIIeKTUpoBaHue: JIBOMCTBEHHOE OOKEHHE
gomopona B [lepuonudeckoi cucreme.

Tema 1.9.2.

Hoarpynmna Kucjopoma.

Copep:xanne yuyebnoro Marepuana

O6mmas XxapakTepuCTHKA XaJbKOreHOB Ha OCHOBAHUH HX MOJ0XeHHs B [lepuoapmdaeckoi
cucTeme aneMenToB /.M. Meneneesa u CTpoeHHs aTOMOB. XalIbKOI€HbI — IIPOCTHIE
BentecTBa. Aynrorponwmst. CTpOSHHE MOJICKYIl AIIOTPOIIHEIX MOJH(HKALMH

1 ux cpoiicTra. [Tosydenne W IpUMEHEHIE KACIOPO/Ia U cepbl. XabLKOTSHE B IPUPOJIE.

Camocrosrenbnas pabora ofyuaromuxcs:
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Pabora ¢ yuebnoll mareparypoit u KoHCIHeKTHpoBanke: Asnorporms. CTpoeHHe MOJEKyJT
AIUIOTPOIHBIX MOTUGHKAITHE 1 HX cBONCTBA.

Tema 1.9.3

[Toarpynma azora.

Copeprkanue y4eGHOro MaTepuasia

OO1mas XapakTepucTHKA 3T€MEHTOB 9TOM IPYIINbI Ha OCHOBAHUY HX IIOJIOXKEHHS B
llepronryeckoi cucreme snemenTos JI. M. Merneneesa u crpoerns aromos. CTpoeHHe
MOJIEKYJIbl a30Ta U alIOTPOIIHLIX Moardukanuii pochopa, ux pusndeckue

U XHMHUecKHe cBo¥icTBa. Bonoponnsie coenrHenns d1eMenToR VA-rpymrisl. OKCHmas
a3oTa 1 pocdopa, COOTBETCTBYIOMIHE UM KUca0ThI. Conu 9THX Kucnor. CBOHCTRa
KHCIOPO/HBIX COSAMHEHNH a30Ta U Gocopa, UX 3HAYCHHE ¥ NPHMEHEHHE. A30T B

(ocdop B npupoze.

CamocrostenbHan paGora obyuarommxesi:

BeirnosHenre ynpaxxHeHHH | pelneHue 3aaay

Tema 1.9.4

Hoarpynna yraepona.

Copep:xanue yaeGHOro Marepuaia

Obmas xapakTepHCTHKA 3TEMEHTOB 3TOM IPYIIbl Ha OCHOBAHAN MX IOJOKEHUS B
Iepromrueckoii cucreme anemenTos [1. . Men/iesieeBa u CTpoeHus aTOMOB. YTIepoI i
ero ajuioTponus. CBoHCTBa aIOTPOIHBIX MO/ (DHKALNM YIIepo/a, X 3HAYCHHE I
npumenenne. OKCHIBL X THIPOKCUIB YITIEPOIa H KPEMHMS, MX XUMUYECKHE CBOMCTRA.
Conn yronbHOM 1 KpEMHHEBBIX KHCIIOT, MX 3HAUCHUE U [TPHMEHEHHE.

CamocTosiTesIbHAs padora 00y Ya0muxca:

Pabora ¢ yuebnoii murepatypoit n xorcIekTupoBanue: Ilpupogoobpasyiomas pob
YTIE€pOJia T YKUBOH ¥ KPEMHHs Il HEKHBOH IPUPOJIEL.

Tema 1.9.5

Metasuiei I rpynner riagHoii
moarpynnel IICX3,

Copep:kanne yqe0HOro MaTepuana

OnemenTs! [A-rpymmsl. [lenounsie Metamisl. O6ias xapakTepHCTHKA METOYHBIX
METaJUIOB Ha OCHOBaHMH IOI0KeHud B [lepponmueckoit cucreme snementon J1. M.
Menneneera u cTpoerus atoMoB. [lonydenne, Gusnueckre 0 XUMHUYECKHe CBONCTBA
MIENOYHBIX METAIUIOB.
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CamocrosresbHan padora 00ydamuxces:

Pabota ¢ yuebuo# nurepaTypoii U KOHCIEKTUpOBaHHe: KaTHOHLI MEIOYHbIX METAIIOB
KaK BakHeHIIas xumuueckas Gpopma ux CyleCTBOBAHMS, PETYISTHBHASL POJIL KATHOHOB
Kalusd | HaTpHs B JKUBOH KIIETKE.

Tema 1.9.6

MeTamnnel Il rpynne! rnaBuoi

Coaep:xanne ygeGHoro marepuaJsa

OnemeHTH [IA-rpynmel. Ofmas xapakTepucTHKa HIeTOYHO3eMEIBHEIX METAIJIOB B MAarHKs

noxrpynns: [ICXD Ha OCHOBaHUH 110JI0KeHuA B [leproaudeckoi cucteme amementoB JI.W. Menneneesa u
cTpoenus aroMoB, Kansui, ero nomydenue, Qusnueckie u XUMUYECKHAE CBOMCTRA.
[lesounozemenbubie MeTanmsl. CBOMCTBA COE/IMHEHH T Mardmst M Kaablus., OKCHILI,
THAPOKCHILL, CyIh(aTsl, kapboHarel. Meuko-0H0JI0rHUECKOe 3HAYCHHE DIICMCHTOR
rIIaBHOM noArpynns! 11 rpynneL
CamocrosiTesibHad padoTa o0y4arommxes:
Beimonnenye ynpakHeHHH 1 penieHue 3amay.

Tema 1.9.7 Copnepaxanue yuefHOro MaTepHaaa

Metamns: I rpynmns! riasHoi
noarpynnsl [ICXD

O6mas xapakTepuctuka Metawios 111 rpynms. [IpecTaBuTeny rpymnmss: alIOMAHRH,
raividi, Ml  Tammi. Gusudeckne W xuMuYeckye colictea Metamwtos L1 rpyrimsL.
AJTIOMHHEHR. XapakTepUCTUKA ATFOMUHUS Ha OCHOBAHUH TIONOXKEHHS B [lepromugeckoii
cucTeMe ameMenToB [|.M.MeHeneera v cTpoeHuUs aToMa.

CamocrogTenbHas padora 00y9armuxcs:

Bremonsenue yr[pa.nmeHHﬁ " peIICcHHEe 3a1a4.
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Tema 1.9.8

Mertaansl 10609HBIX OATPYIILL

Hrorosoe 3ausarue

Conepxanue yaedHoro matepuasa

OcobeHHOCTH CTPOEHHMS ATOMOB d-3/IEMEHTOB (IB-VIIIB-rpymm). Me/ib, IEHK, XpoM,
JKCIC30, MapraHell Kak MPOCThIE BEIIECTRA, HX QHU3HYECKHE U XUMHUYECKHe CBOMCTRA.
Haxosxmenue 3THX METAIUIOB B IPEPO/IE, UX MOIydIeHHe U 3Hauerne CoenHenns d-
SICMCHTOB C PasTMYHbIMU CTENCHIMH OKHCIEHHS. XapakTep OKCHIOB H IHAPOKCH OB
9THX 3JIEMEHTOB B 3aBUCHMOCTH OT CTEIIEHH OKUCICHUS MeTaLla.

CamocrodaTenbnas paéora o0yqaomuxcs:

BemosineHue ynpaskHeHuii ¥ peLieHre 3a1ay

Pasgen 2. Oprauuyeckass XMmMHst 117
Tema 2.1. OcHOBHBIE OHATHS
OPraHH9ecKoil XHMHUU H Teopus
CTPOCHHS OPraHHYeCKHX
COeIHHEeHHII.
Tema 2.1.1 Conep:xanne yuebHoro marepuana 2
Ipeamer opranuveckoi XuMHH. Kparkas uctopus pazeutus opranuyeckoil xummn. Oprammyeckas XUMIT — Hayka ob
Opranuteckne Bemecrsa. YTTIEBOZOPOAX M MX IIPOM3BOAHBIX. [IpeIMeT OpraHugeckoi XuMun. 3HayeHre
OpPraHrY9ecKOi XHMHH,
CamocrosiTenibHas padora o0ygaromuxcs: 1
Temsbl 11 DOKIAN0RB:
1) Buramiam u ero xpax.
2) Poub 0TEUECTBEHHBIX YUCHBIX B CTAHOBICHHY H PA3BHTHH MHUPOBOI OpraHHYecKoit
XAMHH,
3) CoBpemeHHEBIE IPECTABICHHAS O TEOPHH XUMIUECKOTO CTPOSHHSL.
Tema 2.1.2 Copnepxanne yueGHoro Marepuana 4
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Teopus crpoeHnsa OpraHuYecKuX
coearHenuid A.M.byraeposa,

IM'abpuauzauns aTOMHBIX
opouTAJIeH.

DIlpenmocsuixy co3manns teopun cTpoenus. OCHOBHBIE MTOJI0KEHUSI TEOPHH CTPOSHHUST A.
M. Bytnepora. XuMmgeckoe cTpoeHHE B CBOIMCTRA Oprammyeckix Bemects. [TorsTie 06
m3oMeprH. CrocodEl 0TOGpakeHus CTPOCHHS MOJTEKYIIBI ((DOPMYJIbI, MOLEIH ). 3HAYCHTE
Teopud A. M. ByriiepoBa 1ist pa3sBUTHS OpraHHdecKod XUMHK U XUMUIECKHX IPOTHO30B.
2)Ctpoenne atoma yrieposa. JIeKTpoHHoe 0671aKo 1 OpBHTAb, 5- 1 p-opOutam.
DNEeKTPOHHBIE B BIEKTPOHHO-rpauuecKre pOPMYITHI aTOMa YIIIEpo/ia B OCHOBHOM H
BO30YIKICHHOM COCTOSHUAX. KOBaneHTHAS XUMMUYECKAs CBA3b U ee Kjaccuduranms mo
cnocoOy IepekpeiBanus opoutaneit (o- u n-cessu). [lorsTre ruGprIMsauy. PasmmdHble
THIIBI THOPHIH3ALHH,

CamocrosTensHan patora 06yJaomIuxes:
Kpatxye cBejleHns 1o HCTOPMH BOSHAKHOBEHUS M PA3BHUTHS OPraHHYeCKOH XHMHH,
Kuzub u gesrensrocts A.M. bytreposa.

Tema 2.1.3

Knaccuduxanusa opranuveckux
COeTHHEHHI.

Conepsxanue yuebHoro MmaTepua/ia

Krnaccuuxanust opraHuyeckux BEIECTR
B 3aBHCUMOCTH OT CTpOeHHUs yrieponuoit nenu. [Tonsrrae GpyHknnonansHoi rpymsL.
Knaccuduxanus opranndgeckix BemeCTs 10 TATY (YHKIHOHATLHOH I'PYIIIBL

CamocrositensHan pa6ora 00yJar0muXcs:

BeoiioynHenne ynpasxkHeHui o KIaccupuKaIH OPraHHaecKnX CoeqMHEEHHiA,

Tema 2.1.4

OcHOBbBI HOMEHKJIATYPLI
OPraHUYeCKHX BemiecTs.

Cogepskanue yaeOHOro Mmatepuasia

TpuBranbHbie HasBanus. ParyonarbHas HOMEHKIATYpA KaK IIPe/IIeCTBEHHUIA
HomeHknatypel IUPAC. Homenxnarypa IUPAC: npusiums! o6pa3oBaHust Ha3BaHHIA,
CTapIIMHCTBO (YHKIHOHATBHBIX TPYTI, HX 0003HAYeHHE B npedukcax u cyddukcax
Ha3BaHUH OPraHHYECKUX BEIIECTB.

CamocronreasHas pabora ofyqaromuxcs:

Brimomenne ynpaxseHuii 1o cocTABICHHIO HA3BAHMIH OpraHuYeCKHX COSIUHEHHH.
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Tema 2.1.5

H3omepus 1 ee BUIBL

Copepxanue yaebHoro matepuasa

CTpykrypHas H30MEPHs: MEKKIACCOBAs, YIIIEPOJHOTO CKENETa, HOI0KESHHI KPATHO
CBA3H ¥ (DYHKIMOHATLHOH rpynmbl. [IpocTpaHcTBeHHAS H30MEPHS: FeOMETPHIECKAs 1
onTr4eckas. [TonsTiHe acHMMeTpHIecKOTO IeHTpa. B3aumHoe BIHSHEE aTOMOB B
MOJIEKYJIaX OPTaHUYECKUX BEIIeCTB

CamocTosiTensHas paGora o0y4arommxcs:

Brimoanenne yﬂpa}KHeHHﬁ Ha COCTaBJICHHE W30MEPOB Pa3lIMYHbIX BU/IOB.

Tema 2.1.6 Copepsxanne yuyedHoro MmaTepuaJia 2
Peaxmmu opranuyeckux Trrer xuMUYeCKuX peakiiii B OpTaHHyeckoi xumun. THIL peakIHOHHOCTIOCOBHBIX
COEIMHEH M. YACTHUI[ M MEXaHU3MbI PEAaKIHH B OpraHuyuecKoi XuMuK. B3anMHEOe BIUSHIE aTOMOB B
MOJIEKYJIE OPTaHUYEeCKUX COSTUHEHMH,
CamocrosiTenbHas paGora o0ygarommxcs:
Brinonnenue 3a/anuii Ha onpe/ieNieHre THIIOB PeaKIHH
Tema 2.1.7 Copepsxanue yuedHOro Marepuasia 2

Pemenwue 32124 Ha BLIBOI
MOJIEKYAAPHOH (opMyIBI
OpPraHuYecKMX COeIHHEHHI.

KonTpoJs 3nanuii mo Teme
«CTpoeHne oprasugecKux
coeNUHEeHuin)

1) Pemenne pacueTHbIX 3a/1a4 HA yCTAHOBNEHHE MONEKYIISPHOH U CTPYKTYPHOM (opMyiT
YTJIEBOAOPOIA.

Pemenue 3a/1a4 HeCKONBKUMH CIIOCOGAMH Ha IIPEMEpE 331491 Ha HAXOXKIIEHUE
npocteimed GopMyITbl OpraHHYeCKOro BEMECTRA 10 JAHHBIM O MACCOBBIX JOJISX
XHUMHYECKHX 3JIEMCHTOB B HEM, I10 TAHHBIM O €0 MAcce ¥ IPOIYKTAX PEAKIMH TOPEHHs,
10 JaHHBIM O MACCOBBIX JOJAX XMMHYECKMX 3JIEMEHTOB B HEHl M OTHOCHTENBHON
TUIOTHOCTH €ro napoB 1o apyromy ragy (D H2 |, De, DO2, DN2 u ap.).

2) Yuer n KOHTPOJE 3HaHHH 10 TpoiineHHbM TemaM. Pemenue 3aiay.
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CamocTosniTenbuas padora o0y4alommxcs:

Brimomienue ynpaxHenuit # penieHue 3anad

Tema 2.2.

YrieBoaopoasl H UX NPUPOAHBIE
HCTOYHHKH

Tema 2.2.1

IIpupoaHbIe HCTOYHHKH
YIJ1I€BOAOPO/IOB.

Coaepxanne yueGHOro MaTepuaia

IIpuponubie HCTOUHEKH yTieBooponos. Hedrs. Haxoxnenue B NPUPOIE, COCTAB |
(pusneckue crocrra Hedu. [Ipombinensas epepaboTka HedTH.

Pextuduxanys nedpTi, OCHOBHBIC (ppakiuy ee pasfe/ieHus, KX HCIOb30BaHMIE,
Bropuunag nepepabotia HedrenpoyKToR.

Ipupomseiii  nonyTHe HeTAHOHN ras. CpaBHEHHE cOCTABA IPHPOLHOTO 1 IIOILYTHOTO
ra3oB, X [PAKTHYECKOE UCTIOIB30BAHME.

Kamennpriii yrons. OcHOBHbIE HATPABICHUS UCIIOB3OBAHUS KAMEHHOTO yris. Koxcoranue
KaMEHHOTO yIiisd, BAXKHEHIIHE TPOLYKTEI HTOTO TIPOLIECca: KOKC, KAMEHHOYTOJIEHAS CMOJIA.

CamocrosTenbHan paGora o0y4a0muxcs:

ITonroroBka coofieHnit "IKOMOrHYeCKHe aCIeKThl HCIIOIb30BANMS YIJIEBOJOPOIHOTO
ChIpBs”, "YTIIEBONOPOHOE TOIIMBO, €T0 BHIBI M HasHauenwe", "Meropus OTKPBITHS U
pa3paboTKu ra3oBbIX H He(TIHBIX MecTOpoxkIeHmil B Poccunu".

Tema 2.2.2

Ipenensubie yriaeBoaopoasl.

Anxamnpi.

Conep:xanue yuedHOro MaTepuaia

["omonornyeckuii psy amxaros. Iorstre 06 yriesonoponax. OcoGeHHOCTH CTPOEHHUS
IPeIeNbHEBIX YIIeBoA0poaoB. ['omonorudecknit psian 1 u3oMepus napadunos. Hopmanszoe
1 Pa3BCTBIICHHOE CTPOEHHE yIileponHoH menn. HomernkmaTypa ankaHoB B alKHIBHBIX
3aMECTHTENCH. XMMAYECKHE CBOMCTRA AIKaHOB. Peakiuu Sg-THIa: raloreHupoBaHme
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(pabotet H.H. Cemenora), mutposanue no Konoranory. [IpuMenenue 1 ciocobm!
Moty 4eHus ankanos. JlaGopaTopHsie crioco6EI oy YeH s AIKaHoB: cuaTes Biopia,
NeKapOOKCHIMPOBAIHE, TH/IPOIN3 Kapbra aTFoMIHYSL.

CamocToarensHas pa6ora obyqarommuxcs:

Beimosinenue ynpakuenuit B HOMEHKIATYPE U 10 COCTABJIEHUIO (bopmy ankaHos.

Tema 2.2.3

HenpenensHple yriaeBoBoaoposl.

Conep:xanne yqae6HOro MaTepuaia

["omonorudecknit psn akeHoB 0611as GopMyIIa alKeHOB. M3omepust aTHICHOBBIX

AJIKEHBI. YIJICBOJIOPOZIOB: MEXKIIACCOBAsI, yIIIEPOIHOTO CKEJIETA, TIONOMKEHHS KPaTHOH CBs3H,
reomerpuyeckas. CBOHCTBA | NIONyYeHHe aTkeHoB. TIpaBrio MapKOBHHEKOBA 1 ero
JJIEKTPOHHOE 000CHOBaHHe. Peakinu ramorennposasus, THIPOraJIOTEHHPOBAHHSI,
Tujpatanuy, ruipupoBanus. Peakius Barnepa u ee sHauenns juist o6HapyKeHMs
HENPENCIILHBIX YIJIEBOJIOPOIOB, TOMYYEHUs [JIMKOIEH.
CamocrosTelbHas: padoTa o0yJaromuxcs:
Beinonxenne ynmpaxxHeHHH B HOMEHKIATYPE H TI0 COCTABICHHIO (hopmyJ1 aKeHOB,
LEMNOYKH IIPEBPAICHHH.

Tema 2.2.4 Conepxanne yae6Horo MaTepuaia

JHeHoBLIE YIIIEBOAOPOIbL.

TMonaTue u KiaccuduKaiys TUEHOBBIX YIJIEBOIOPO/IOR 110 B3AHMHOMY PAcCIONOKECHUIO
KPaTHBIX CBA3EH B MOJIeKyle. OCOBEHHOCTH XHMHYECKHX CBOMCTB CONPSIKEHHBIX THEHOB,
KaK CIEJICTBUE UX DJIEKTPOHHOrO cTpoeHus. OCHOBHBIE TOHSTHS XHMHAN
BLICOKOMOTICKYIIIPHBIX coeuHeHIH. [lommmepusanus auenos. Criocods! moTydeHus
JMCHOBBIX yriieBoiopooB: paborel C.B. Jlebenera, neruprpoBaHue alKkaHoOB.

CamocTosiTensHan paGoTa 0byuammuxes:

BrmonHenune 3aJaHNH I0 HOMCHKIIATYPE, LIEIOYCK lIEPeX0I0B, PeuIeHue 3agay.
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Tema 2.2.5

ANCTHIEHOBbIE YIIEBOI0P OB
AJIKHHBL

Copnepxanne yaebHoro Mmarepua/ia

["omounorugeckuit psg ankUHOB. DIEKTPOHHOE H IPOCTPAHCTBEHEOE CTPOEHME alleTHIICHA
M ApYruX ankuHOB. HoMeHKIaTypa aleTHIeHOBBIX YIJIeBOI0pOaoB. M3omepus
MEKKIIACCOBAsL, YTTICPOJHOIO CKEIETA, IIOJOKEHH KPATHOM ¢BA3H. X UMHUUYSCKHe CROMCTRA
W [IPUMEHEHHE anKIHOB. OCOOEHHOCTH peakiuit IPHCOeNHHEHHMS 110 TPOHHOM yriiepoi-
YrIepoaHoit cessu. Peakiua Kyaepopa. ITpasuino MapkoBHHKOBA TPHMEHATENBHO K
aerniieHam. llonydenne ankuaoB. ITonydeHue aneTuiena THPOIH30OM METAHA U
KapOHTHBIM METOIOM.

CamocTosrenbHas pabora o0ygaromuxcs:

Brmonnenne 3a4aHKH IO HOMCHKIATYPE, IETOYCK IIEPEX0I0B, pelIeHHe 3a0a4.

Tema 2.2.6

HukmoaakaHbL

Conep:xanue yqe0Horo matepuasa

l'omonornyeckut pan u HOMEHKIATYpa IHKI0ATKAHOB, uX obmas hopmyia. [TorsTue o
HANPSOKEHH ITUKIIA. VI30Meprst MUKIIOaNnKaHOB: MEXKKIIACCOBAs, YIIEPOIHOTO CKeNeTa,
reoMeTpryecKas. XUMHIECKHE CBOUCTRA HUKIOAIKAHOB,

CamocrosTeapHas padora o0y4arommxcs:

Bemmonnerue sanannit 1o HOMEHKIIATYPE, LeHOYEK epexoi0B, PEIICHAE 3a1aY.

Tema 2.2.7
ApoMaTHYeCKHe YIiieBoI0po/bl.

XuMHIeCKHe CBOMCTBA APEHOR,

Conep:xanne yueGHOro Marepuaia

I)Apetibr. I'omonoruaecknit psin aperos. BeH30.1 Kak mpencTaBATeNb apeHoB. Pasutme
NPEACTABNCHUH O CTpoeHnH Oen3ona. HoMenKiaTypa s Au3aMeleHHbIX TPOM3BOIHbIX
bensona: opmo-, Mema-, HApa-pacrioNokKeHHE 3aMECTHTENEH,

2)Xumuveckue cBOHCTBA apeHOB. [IpuMeps! peakimii 31eKTPOPHIBHOTO 3aMETIeHHS:
TrajOTCHAPOBAHKSA, HUTPOBaHHsl. Peakiiy ru/I[pHpOBAHAS M IPHCOEANHEHHS XII0Pa K
Bemzony. OcobeHHOCTH XHMIYECKHX CBOMCTB TOMOJIOTOB Gersona. Bzaumuoe RiusHEe
4TOMOB Ha IIPHMEPE TOMOJIOTOB apeHoB. [Ipumenenne u monyyenve apeHOB.
ApoMaTH3alus aTKaHOB H NUKIOAIKAHOB. AJKMITMPOBAHAE BEH30A.
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CamocrosiTesbHas pabora obyqarommxes:

BelnioyiHeRre 3a1anii 10 HOMEHKIIATYPe, HEMOUeK IePex0i0B, penleHne 3a1a4.

Tema 2.2.8

Pemenne THOOBBIX 32324 110 TeMe
«YI’J'IGBOI.[OI}OL[I)I».

KounTpoJb 3HaHui o Teme

Coneprxanue y4eGHOro MaTepuasa

1) Pemenue pacHeTHBIX 3a/1a4 110 TeMaM «AJIKAHBDY, K AJIKEHBI», « AJIKUHEL),
«l1uK0oanKaHbly, «APOMAaTHYECKHE YTTIEBOAOPOILL..

2)¥Y4eT u KOHTPOJIb 3HAHHH 10 MpoiaeHHbIM TeMam. Penenue 3amaq

«¥YTJIeBOOOPOALDY.
CamMocrosiTeJpHas padoTa 00yJarOMUXCH:
Brinosenne 3ajainii 0 HOMEHKIIATYpe, HEMOYeK IEPEX0I0R, PeIleHHe 3a1ay

Tema 2.3.
Kucsiopoacoaepskamue
COeqUHEHU.
Tema 2.3.1 Cogep:xanue yuedHoro Marepuaia
Kucnopoaconepxamue Ctpoenue u cBoitcTsa crimproB. Kinaccuduxanus cnupros. [oMotoradeckuit s

COCHHCHM . CHHPTBI.

IPEIOCTBHEIX OJIHOATOMHBIX CIIHPTOB. M30MepHst H HOMEHKIATYPA ATKAHOJIOB, HX obuiast
(opmyra. Xumuyeckue CBOHCTBA ATKaHONOB. PeakiHOHHAs CIIOCOBHOCTh IPeIebHEIX
OJTHOATOMHBIX CITHPTOB.

MuoroaroMubie cnupThl. V30MepHs H HOMEHKIATYpA Npe/ICTABHTENEH IBYX- H
TPEXAaTOMHBIX CIAPTOB. OCOOEHHOCTH XMMHYECKUX CBOMCTE MHOTOATOMHBIX CITUPTOB, UX
Ka4ecTBeHHOE 0OHApyKeHHe.

CamocroarensHas pabora 00y4ar0mHXCH:

PaGota ¢ yaebnoii muteparypoii 1 koHCHeKTHpoBanue: 1) MeTaHo, €ro IpOMBIIILIEHHOE
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TIOJIyYEHHE K IPHIMEHEHHE B MPOMBILUTEIHOCTH. brosiornyeckoe NeHCTBHIE METAHOIA.

2) Crnenuduaeckue criocodbl MOMyHeHEs dSTATOBOTO crnupTa. DU3HOIOTHYECKOe JeHCTRHE
ATAHOTA.

BEITIONHEHKE 3a/IaH|H 110 HOMCHKIIATYPE, IENoYeK IepexXo10B, peIeHHe 3a/1a4.

Tema 2.3.2

dDeHobl.

Coaep:kaHue y4eOHOro MaTepHaia

DJIeKTPOHHOE U [IPOCTPAHCTBEHHOE CTpoeHre (heromna. Bsaumuoe piunsgHne
ApPOMAaTHYECKOT0 KOJBIIA M THAPOKCHIBHOM rpyIbl. XuMHUUecKie CBOHCTRa (heHoia Kak
(GYHKIHA ero XuMHYIECKOro crpoeHust. bpomupopanue penona (KauecTBEHHAs peaKius),
nutposanue. |lpumenenne Gpenona. [lonyuenue deHoma B IPOMBIIICHHOCTH.

CamocTosreiibHasi pabora 00yqaromuxes:

Brinmonnenue 3amaduii mo HOMEHKJ1aType, IEeNo4YeK MCPEX0I0B, pelleHre 3alad.

Tema 2.3.3

AJIBIEruibl H KeTOHBL

Copep:xanme yuedHOro matepuana

ITorsTHE 0 KapOOHWIBHBIX COEIMHEHMIX. | OMOIOrHYeCcK e PsiJibl AlIbICTUIOB U
KETOHOB.DIIEKTPOHHOE CTpoeHHe KapOoHMITbHOU rpynneL. MzoMepusa u HOMEHKIATypa
AITBJIETUI0B ¥ KeTOHOB. (PDH3MYeCKHe CBOWCTBA KapOOHMIBHBIX COeIMHEHNH. XUMUIECKHES

CBOMCTBA ANbIETHIOB H KETOHOB. [IpuMeHeHre i HoTydeHue KapOOHHIBHEIX COCTHHEHIH.

ATBIETHIE U KeTOHBL B IIPHPOJIE.

CamocroaTenbHas patora o0y4alomuxca:

Brinonsenye 3aanuil 10 HOMEHKIIATYpe, HENo4YeK EPex0/0B, PeIICHHe 3a1a4.
[Togrotoska mpeserTanuy "TokcHueckoe JeHCTBHE AIbJETHIOB H KETOHOB Ha XUBbIE
OpraHu3MEL".

Tema 2.3.4

KapGoHoBbie KHCHOTHI H HX
MPON3BOIHBIE,

Conep:xanue yaedHOro MaTepHaJia

Crpoenue 1 cBoficTBa KAPOOHOBBIX KHCIOT. [ OMOJIOTHYECKHH Psifl TPEICTHHEIX
OTHOOCHOBHEBIX KAPOOHOBBIX KACIOT. JJIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIBHOMN IPYyIibl. XHMHYecKue CBORCTBA KapOOHORBIX KHCIIOT. BaxHeinye
MpeICTABATEN M KapOOHOBBIX KHCIIOT.
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CamocTosiTe/IbHAS padoTa 00y4aromuxcst:

Brmiongende 3a/aHui 110 HOMEHKIAType, Helo4YeK Iepexolios, pelIcHueE 3a1a4d.

Tema 2.3.5
IMpocThie H cI0KHBLIE 3PHPBL

HKupbl. Comn kap0oHOBBIX
KHCJIOT.

Coaepsxanue y4eOHOI 0 MaTepHaia

1)CTpoenne 1 HOMEHKIATYPa MPOCTEIX 3QHPOB, CIIOCOOBI TOIYYEHHS. CrpoeHue u
HOMEHKJIATYPA CIOKHbIX 3PUPOB, MEKKIACCOBAS H3OMEPHSL € KAPOOHOBBIMU KHCTIOTAMK.
Cr1oco0Bl MONYYEHHS CIOKHBIX 2PHPOB.

XuMuuecKre CROHCTBA U IPUMEHESHHE CIIOXHBIX I(PUPOB.

2V)KupEI Kak CIIomkKHbIe dGUph! rmuneprHa. KapboHOBbIE KMCIOTEL, BXO/ILHME B COCTAB
KUPOB. XUMHUUECKHE CBOHCTBA KUPOB: THAPONH3, OMBUICHHE, MH/[PHPOBAHUE. MeLra.
Crioco6bI ToTydeHus coicil: B3auMoaelicTBre KapOOHOBEIX KHCIIOT € MCTaINaMH,
OCHOBHBIMH OKCHJIAMH, OCHOBAHUSMH, COTIAMI; TENOYHOM THAPOJIH3 CIOKHBIX HHUPOB.
XuMHIUeCKHE CBOMCTRA CoNeii KapOOHOBBIX KUCIIOT.

CamocroaTebHan patora o0yyaromuxcs:

Pa6oTa ¢ yueOHOH THTepaTypOl B KOHCTIEKTHPOBAHUE, 1)broornyeckas poib JKHPOB, HX
HCIIOJIE30BaHKeE B OBITY U NPOMBIIIICHHOCTH.
TMoxroToBka mpe3enranul «CHHTETHYECKHE MOIOLIHE CPENCTRBA — CMC (jileTepresThl), Ux

MpenMyImecTBa " HEAO0CTATKM».

Tema 2.3.6

Yraesoapl. Monocaxapuabl (Ha
npuMepe MOJIeKy.IbI LI0K03bI).

Copep:xanue y4e0HOro MaTepuaia

Iousitre 06 yrmeponax. Knaccudukanus yriuesoaos. MOHO-, - U MONMCAXaPHIELT,
TIpeICTABHTENH KaX/10H IPYIIIBl yTI€B00B. BaxHeHIIIE NPE/ICTaBATEIH MOHO3.
[J110K034, CTPOCHHE ee MOJIEKYbl B (pusHuecKue cBoicTa. TayToMeprs. XUMUICCKAE
CBOHCTEA TTIIOKO3BL.

CamocrosiTeIbHas pabora ofyqalomuxcs:

Pabota ¢ yueOHO muTepaTypol H KOHCIIEKTHpOoBaHHe: 1 )bronormaeckas poik 1
[IPUMEHEHHUE TIIOKO3EL
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Pemrenwe 3amad mo teMe.

Tema 2.3.7
CnoskHble caxapa.

ﬂncaxaprm bl M II0JHCAXaApUIBI.

Conepmalme yqeﬁﬂoro MaATEpHAIA

HHCEIXEIPH,[[LL CTpOeHHe JucaxapuoB. BOCCTEIHEIBHHBEHOHIHG H HEBOCCTAHABIIMBAIOLIIHE
CBOHCTBA JHCAXAPU/IOB KaK CJIEICTBAE COWIeHEeHUs KA. CTPOCHUE U XUMUYECKHE
CBOHCTBA caxapo3bl. JIakTo3a ¥ MaIbTO3a KaK H30MEpPhI Caxapo3sl.

[lomucaxapumer. O0mee cTpoerue nonucaxapuaoB. CTpoeHre MOJIEKYJIIbI KpaxMalia.
Muznueckue crOMCTBA KpaxMalla, ero HaX0XJISHHE B IPUPOJIE

¥ Onostorngeckas posib. XUMHUYECKUE CBOMCTBA KpaxMaa. CTpoeHue JIeMEHTAPHOIO
3BEHA MEJUTIOI03E. [ HOpOTH3 IEeTUFOI035I, 00pa30BaHUE CIIOKHEIX 3(PHPOB ¢
HEOPranu9eckuMH 1 OPraHuIeCKUMH KUCTOTAMH.

CamocrosiTesbHas padoTa 00y4aromMXCes:

Pabota ¢ yuebnol siuTepaTypoi 1 KoHCcHeKkTrpoBanue: 1) JlakTo3a U MabTo3a Kak
M30MEPHI CaXaposbl.

2) Haxosxnenue B mpupoje B OHOJIOrAYIecKas pOJIhb IEJUIHOI035L

Tema 2.3.8

Pemenne THIOBLIX 32,129 10 TEMe
«Kucnopoacoaepxkammue
COCHHECHH,

KonTpois 3HaHM#i 0 TeMe
«Kucsopoaconepixamue
COEMHEeHHD».

Copep:xanue yueGHOro Mmarepualia

1)Pemmenue pacueTHEIX 3a1a4 0 TeMaM «CoupTeny, «Derons», « KapboHOBEIE KUCTOTEDY,
«YTTIEBOIBI.

2) YdeT u KOHTPOJIb 3HAHUH 1T0 IpoMIeHHBIM TeMaM. Perrenne 3amay

CamocrosiTensaas padora ofyqarommxes:

Brimonmenue 3amanui mo HOMCHKIJIATYPE, IIEIIOYCK IICPEXOOB, PeIlCHe 3a1aYy

Tema 2.4.

A30TCOII,B[)H(21!]IH9 COCIHHCHH A,
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Tema 2.4.1

AMHIHEI (HA IPHMeEPE MOJIEKYTBI
AHIJIMHA).

Conep:xanne yaebHoro Matepua/ia

lonsatre 06 amunax. ['OMOTOrHIECKIE Psi/ibl NPEAENbHBIX aTHpaTHYCCKUX |
apoOMaTHYeCKUX aMUHOB, H30Mepus U HoMeHK1aTypa. Knacenbukanus u nzomepus
aMUHOB. llepBrUHbIe, BTOPHYHBIE H TPETHYHLIE aMUHEI. X MMHUYECKHE CBOMCTBA AMUHOR,
AHWIIMH KaK OPraHMYecKoe OCHOBAHHE.

Iomyuenne avunos. Paboter H. H. 3ununa.

CamocronaTenbHasn padora ofyyarommxcs:

Berinonuenne 3aganuii 10 HOMEHKIATYPE, LEMOUYEK MEPEX00B, PSIICHHS 3a/1a4.

Tema 2.4.2 Copaepsxanne yuefnoro matepuasa

AMHHOKHCTOTBL [onsiTie 06 aMUHOKHCTIOTAX, MX KMaccHHKanus i crpoerue. ONTHIecKas H30MEPHST -
AMHHOKHCIOT. HoMeHKIaTypa aMIHOKHCIOT. J[BORCTBEHHOCTE KUCIOTHO-OCHOBHEIX
CBOMCTB aMHHOKHCIIOT ¥ €e IpuuuHbl. [lernTuiHas ¢Bs3sp.
CamocTosite/ibHas padoTa 00ydYaromumxcs:
llogroroBka npesenTanmm « AMHHOKHCIIOTEL- HX OHOJIOrHYECKas POITh B IIPUMEHEHHE).

Tema 2.4.3 Conep:xanne yuefHoro marepuasa

beaku. benku kak npuposeie nomuMepsl. [lepBryHast, BIOPHUHAS, TPETHYHAS K YeTBEPTHIHAS
CTpYKTYph! OenxoB. PuOpUIIApHELE U I0GyIspHEbe Oenku. XUMHIYecKHe CBoicTRA
OenKoB: ropenye, AeHaTy palys, THAPOIH3, KAYeCTBEHHbIE (I[BETHEIE) PEAKIIHH.
CamocTrosaTe/bHasA padoTa obyyammuxcs:
Pabora ¢ yuebnoii murepaTypoit 1 mogrotoska npesenTanuit: 1)buocuaTes Genka B KUBOH
KneTke. 2)'eHHas HHXKEHePHS i OHOTEXHOJIOTHSI.

Tema 2.4.4 Conep:xanne yge0Horo marepuasna
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Pemenne THINOBLIX 33124 110 TeMe
((ASOTCOHB{J?K&]I[HB COCHTHHCHHH.

PenleHne pacyeTHLIX 3a1aY IO TeMaM «AMHHBDY, K AMUHOKHCIIOTEDY, «bemkm.

CamocrosTesnpuas patoTa 00yJalOmUXCs:

Brimonnenue 3aganui 1o HOMCHKIIATYPE, IETI0YEK IEPEXON0B, PCIICHKE 3a1a4

Tema 2.4.5

HyxJeHHOBbI€ KUC/IOTHL.

Coaepsxanue y4eOHOro MarepHasa

HykIenHOBbIE KMCIOTHI KaK TTPUPOAHbIE ToauMepbl. HyKieoTH b, HX CTPOCHUE,
npumepbl. ATO u AJI®, ux B3auMonpeBpallenue | pojib 3TOTO Iporecea B IIpUpoe.
[Tousitue JIHK u PHK. Crpoenne JIHK, ee nepsuynas 1 BTOpHIHAS CTPYKTYPa.

CamocrosiTebHasg padoTra 00yJaomuxcs:

Pa6ora ¢ yueGrO# nuTeparypoii i korcnexktrpopanue: Pabotsr @. Kpuxa u JI. Yorcona.

bronorageckoe 3HadeHue HYKJIIEUHOBBIX KUCIIOT H OeKoB.

Tema 2.4.6

KoHTpoJib 3HaAHUII 110 TeMe
«A30TCoAepRAIIE COSTHHEHUS.

Copep:xanue yuebHOro MaTepuania

Y4er v KOHTPOJIb 3HAHHMH 110 POt ieHHEIM TeMaM. Pemienue 3anaq

CamocTosiTensHast pafora o0y4alomuxed:

Beinonnenue 3agannit mo HOMEHKIATYpe, 1IeTIo4YeK IepexoI0B, PEIIeHHe 3a1a4

Tema 2.4.7

I'eneTH4eckan ¢BfA3b MEKTY
KJIACCAME OPraHvYecKHX
COoeqMHuEeN M.

Conep:xanue y4e0HOTo MaTepHaia:

YipakaeHus Mo COCTABJICHHIO YPABHEHHH peakiMil ¢ y9acTueM OpraHu9IecKux
COEMHENNH, peaKIyil HILTIOCTPHPYIONIMX FEHETHYECKYIO CBSA3b MEKIY PasIHIHbIMK
KJIACCaMH OPTaHUYECKHX COeIHHEHHH.

CamocToaTebHaA pafoTa o0y4aomuxcs:

Bremonzenue 3aganuii mo HOMEHKJIAType, HECIOYCK IICPEeX0I0B, PCIICHHE 3aa4
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Tema 2.4.4

buosornyeckm aKTHBHDIE

Conepsxanue ygeGHOro Marepuaia

depmentnl. TMonstie 0 GepMeHTaX Kak 0 OMOIOTHYECKUX KaTalll3aTopax HenKoBOH

coeITHHEeHH . npupossl. Knaccuduxaims GepmerTon. OcoOeHHOCTE CTPOCHHS ¥ CBOHCTR dbepmMeHToB:
CEJIEKTUBHOCTD U 3Q{EKTHBHOCTE.
CamocrosrelbHasa pabora 00ydarmuxcs: 2
PaGora ¢ yueOHON JmTeparypoi i NOroToBKa COOOIEeHHIH:
1) «Xummus 1 370pOBEE: JeKapeTBa KaK XMMUOTEPANeBTHISCKHIE IPENapaTh
2) «opMOHBI KaKk OHOIOrHYecKr aKTHBHBIE BENIECTBA, BEIIOIHAIOMIAE SHIOKPUHHYTO
PErYIISILUK KHU3HEAEATEIbHOCTH OPraHu3Man.
Tema 2.5 Copnep:ranue yaedHoro marepuaia 2
Buo/ioru4eckn aKTHBHbIE [MousiTie 0 BuTaMuHax. Mx xnaccuurarus ¥ 0603HaueHne. ABATAMHAHO3BL,
coeqHHEHU. IUIMEPBATAMAHO3H] M THTIOBHTAMIHO3BI, HX [1POGUIAKTHKA.
JuddepeHUHPOBAHHDBIN 3a4€T.
Hrorosoe 3ansiTHE
Bceero: 195

JInst XapaKkTEpUCTHKY YPOBHS YCBOGHHS y4eGHOro MarepHana HCrojb3yoTes ClEMyompe obo3HavyeHus:

1 - O3HAKOMHETEIBHEIH (Y3HABAHUE PAHEE H3yICHHBIX 00BEKTOB, CBOHCTR);

2 - PeIpOYKTHBHEIH (BBIIONHEHHE ICATEIBHOCTH 110 0Opasily, HECTPYKIMH WA IIO1 pPyKoBOJICTBOM)"

3 — MPOMYKTHBHEIH (IIAHUPOBAHKE W CAMOCTOSTENBHOE BEIIOMHEHHE JNEATENBHOCTH, PELICHHS npoOIeMHBIX 3a/1a4)
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3.YCJIOBUS PEAJIN3ALIAU YYEBHOM AN CIUAILIAHBI

3.1 Tpeboanuss K MHHUMAJBHOMY MAaTepPHAJILHO-TEXHHUYECKOMY

o0ecneYeHHnIo

Peanuzammus ydeOHOM nucuuniauesl TpebyeT Hanmuuwms ydeOHOro kabmHeTa

((HGOpF&HH‘IeCKOﬁ n OpFaHH‘{eCKOﬁ XHUMHH»

ObopynoBaHue y4eOHOT0 KaOUHeTa:

YuebHo-nporpaMMHas JOKyMEHTAIU: IpUMepHast yueOHas rnporpamma, pabouas
ydeOHas IporpamMma, KaleHIapHO-TeMaTHUeCcKuil MiaH.

=k iEh Bh e T N

Hocka xiiaccHas

Cton 1 cTyJ IJIs IpenoaaBaTeis

CTONBI ¥ CTYJIBSI IJISL CTYAEHTOB

Ilxad nis peakTHBOB

[lIxad a1t UHCTPYMEHTOB U IPHOOPOB

[Ixad BBITSIKHOM

Cron kagenbHBIH [ HarpeBaTeIbHbIX IPUOOPOB

TexHu4deckne cpeacTBa O0yIeHHMs:

1. Kommstorep
2. MyneTuMenuiiHas yCTaHOBKA.

Ob6opynoBanue naboparopuu 1 paboyrux MecT:

J—

. Kanekynsaropsl

b

9

98 o e b

Becsl paBHOIUIEUHBIE, PYYHBIE C TIPEAENaMH B3BEIIUBAaHHSA B TIpaMMax:
o10.02romolr;010.1rmosSr;orlrmo20r;orSrmo10r

PazHoBec

[InuTKa aneKkTpudecKas

bansg BonsHas

TepmoMeTp XUMUUECKHUH

Cetku MeTajumueckue acOecTHpOBaHHbIE

[IITaTUB MeTaIIMYeCKuil ¢ HabopOM KOJIell 1 JIaIloK

[IraruB mas mpodbupokx

10.CnupToBka

11.Apeometp

12.JTabopatopras nocyna

13. Tabnuma «llepuogmaeckas cucrema anementos /. Y. Menneneesa»
14.Tabnuna «3NeKTPOXUMHYECKAN Pl HANIPSHKEHUH MeTalJIoB»
15.Tabnuna «PacTBopuMOCTE COMNel, OCHOBaHUMH, KUCIIOT B BOJIEY
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16. Tabmauuer

1'7.Heopranuueckue BEIIECTBA, PeaKTUBBI, HHAHKATOPE! COMIACHO IporpaMme
YIeOHOH MUCITUITHHEL

3.2Hudopmannonnoe obecrieyenue 00y4yenus:(repeyucHs

PCKOMEHNYeMBbIX  yueOHBIX H3/aHwWii, VHTepHeT-pecypcoB, momonHmTemBHON
JIATEPATYPEI)

Hcerounnku undopmarmm:
Ocnosnas sareparypa:

1. Caerko O.E. Xumus: Y9eOHUK ISt KoMl Keit: ob1eobpazoBaTensHas
noxroroska / O.E. Caenxo. - Pocton /]l : @ennke, 2020, — 282 c.

Hononuuresnnas JUTeparTypa :

1. bawmuos, JI. H. Xumus: yaebuuk ms CITO / JI, H. Brwkos, U. JI. TTepduiosa,
T. B. Cokonosa, — Canxr-TlerepGypr: Jlaus, 2021, — 3EC «Jlampy.

2. Penerurop o xumuy : y4ebHoe rocobue / mox penakauei A. C.
Eropogoii.— Poctos 1/J1: ®enuke, 2017. - OBC «Jlanby.

=
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4. KOHTPO.JIb 1 OIIEHKA PE3YJbLTATOB OCBOEHUS YUYEBHON

AACHUATTIAHDBI

Kontpons ® oOIleHKAa pe3yabTaTOB OCBOSHMS Y4eOHOM JHCIMTUIMHEL

OCYUIECTBIACTCA IIpEIiogaBaTejieM B IIpolecce TPpOBEJICHUA IIPpaKTHYECKHX

3aHATHA 1 jabopaTopHBIX  pabor,

TCCTHPOBAHHA,

a4 TarKiXKE€ BBIIIOJIHEHHA

00yYarOLIIMICS MHIHBH/IyaIbHEIX 33MaHK, IPOEKTOR, HCCIeAOBaHMIL,

OcHoOBHBIE OKA3ATEH OLEHKH

Pe3yILTaATOB

PopMbI B METOIBI

KOHTPOJJHA H OLUCHKH

VMeHus;

-COCTABIIATL  JIEKTPOHHBIE W  Trpaduueckue

CTPOCHHS DICKTPOHHBIX obomouex aTOMOB,

(bopMyIsl

-[IPOTHO3UPOBATE XUMHYECCKHE CBOHCTBA JJICMCHTORB, HCXOOA

U3 WX HOJOXKEHMs B IICPHONHYCCKOH CHCTEME H
JIIEKTPOHHOTO CTPOEHHS

-COCTABJIATE  XUMHUECKHe (QOpMyJIBl  COCIWHEHHH B
COOTBETCTBMM CO CTENEHBKD OKUCIIEHHSI XUMHYECKHX
JIIEMEHTOB.

3HaHWUSA:

- nepuoanudeckuit 3axkow  J[.LM. Meuneneesa B cBere
YYeHHSI O CTPDOGHHH aToMa, TPHHIMIE TOCTPOCHHS

HepHOﬂHqGCKOI\;I CHCTEMEI 3JICMEHTOB;

-KBAHTOBO-MCXaHHYICCKHE TIPEOCTABICHHA O CTPOCHUH
dTOMOB

- 00myr0 XapakTepHcTHKY S-, p-, d — DIEMEHTOB, HX
OHMOJIOTHYECKYIO POTTL ¥ IPHMEHEHHE B MEIHIINHE;

- BAOXKHEHINHE BUABI XUMHYECKOH CBA3M H MEXAHHM3M HX
obpazoBaHus

DopMBI KOHTPOTIS:
1.®OporTanEHE onpoc
2.MHIUBH Ty AT bHBIBIH;
3..I'pynmogoii;

4. KoMOHHHPOBaHHBIH;
5..CaMOKOHTPOJI;
Mertons! KOHTPOJIS:.
1.YcTHBII;

2. IlucemeHHbIH

3. TectupoBanue.

VMmeuns:

® COCTaBIIITh YPAaBHEHWs peakimit HOoHHOTO 0OMeHa B
MOJIEKYJISIPHOM M HOHHOM BH/IE;

e pemarh 3aJavd Ha PacTBOPHI;

® YPaBHUBATH OKHCIHTEBHO—BOCCTAHOBHUTEILHBIE PEAKIHH
METOJIOM JIEKTPOHHOTO Hanamca;

-COCTAaBIATh YPAaBHCHWA THAPONH3A COJNEH, ONPEHCIATh

DOopMBI KOHTPOJIS:
1. ®@poHTaNEHEIH OMIpoC
2. H1MBH Ty aITEHEIBII;

3..I'pynnosoii;
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KHCJIIOTHOCTE CpEAbI

3uanus:

® - Oy(epHBIE PACTBOPBI U ¥X CBOMCTBA;
® TCOPHIO KOJITTOUIHBIX PACTBOPOB;

-OCHOBHBIE TTOJIOKEHUS TEOPUH PACTBOPOB

W DJIEKTPOIHTHIECKOM JIMCCOIMAIINHT;
-TIPOTOIUTHYECKYIO TEOPHIO KHCIIOT ¥ OCHOBAHHIH

- IpaBHJIa HAIMCAHKS MOHHBIX YPAaBHEHHH peaKimil

= AJTOPUTM DPEINCHUSI pvaéTHBIX 3a1a9 110 TPHUTOTOBICHUIO
TCXHHYCCKHX W TOYHBIX PACTBOPOB,

- anroput™ petenus OBP meTonom snekTpoHHOT0 Oananca;

- [IpaBUIIa OIIPEACIICHNS KUCTOTHOCTH CPEJIbl M HANTPABJIEHUS
TUAPOITH3A;

- @ITOPHTM COCTABJIEHWS MOHHBIX YPaBHEHWH peakinii mpH
THIPOIN3E

4. KoMOMHMPOBAHHBIIH;
5..CaMOKOHTPONE;
Metoasr KORTPOJIA:.
1.YcTHbI;

2. ITlncyMenHbIH

3. lIpakTryeckuit

VmMmenns:

[puvensaTs KOMIIBIOTEPHBIE — TEITEKOMMYHHKAIIHOHHBIE
CpENCTBA IPHIIONCKE HEOOX0 MO uHbOpMAITHH

3uanus:

-OCHOBBI HH)OPMATHKH

Vmenue:

Haxomure w#HQOpMAIHIO © 3HAYEHHH  XHMHH IS
CITCIIHAIILHOCTH

3HaHue:

Anroput™ padoTel ¢ 3JIEKTPOHHOM KapTOTEKOH M WHTEpHET
pecypcaMu

VMeuns:

HaxomuTs cBenenns 06 HCTOPHS OTKPBITHA IIEPHO 3aK0HA,

TECOPHH  ONEKTPONUTHYECKOH  JIHCCONMANHMH,  TEOPHH
byTtnepoa, BaxHEHITMX OTKPHITHAX B 00IACTH XHMHH.

3HAHNS:

Anroput™ paboThl C IEKTPOHHON KAPTOTEKOH W MHTEPHET
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pecypcaMu

VMmenus:

CocTaBnaTe Ha3BaHHS OPTaHHUYCCKHX COCHHH@HHﬁ co
CHCTEMATHYIECKOH HOMEHKIIATYPE;

CxeMBI peaxkuui, XapaKTepH3YIOLIHX CBOIICTBRA
OpraHvyecKuX BEIIeCcTB, OOBACHATHL B3aHMMHOE BIHSHUE
aTOMOB;
G: 12058

-OCHOBHEIE  KIIACCHEI ~ OPTaHWYECKMX  COeJMHEHWH, HX
CTPOCHHUE, CBOMCTBA, TIOJYYEHHE W ITPHMEHEHHE; BCE BUJIbI
H30MCPHTL.

5. OPTAHM3AILIMS OBPA3ZOBATEJBHOT'O MPOLUECCA JJIA OBYYEHUA
UHBAJMJIOB | JIUI C OTPAHUYEHHBIMHA BOIMOKHOCTAMM
3J10POBbLA

B nemsix peanmmzaumy WHOMBHAYAIBHOTO MHOAXoAa K oOydeHuUro oby4aronmxcs,
OCYIIECTBIISIIOLINX YUYeOHBIH IIpolecc IO COOCTBEHHOH TpaeKTOPUH B paMKax
WHIWBUIYaANbHOrO pabouero miaHa, U3ydeHue JaHHOW AUCLMIUIMHBL Da3upyeTcs
CICAYIONINX  BO3MOXKHOCTSX: oOecrieueHHe BHEay[IHTOpDHOHW paboTel €O
CTYIeHTaMH, B TOM 4YHCJIe, B DJEKTPOHHOH obOpazoBaTensHOH cpele cC
FCTIONH30BAHNEM COOTBETCTBYIOILIETO IPOrpaMMHOrO oGopynoBanus,
OUCTAHIMOHHBIX  GopM  0o0y4eHHsS, BO3MOXHOCTH  MHTepHET-pecypcoB,
WHIWBAAYATBHBIX KOHCYIBTALUN U T.JI.

Paszpaborunxu:
I'BIIOY CK «llaTuropckuil MeJUIMHCKUN KOJUISI» /
. w e
IIpenoaaBaTeh IepBoi Kpamu(UKaMORHOM KaTeropuu buprokosa E.B. é #
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