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I. HACNIOPT PAGOUYEH MPOIPAMMUBI YUEBHOM
ANCHUIUIMHBI OY1. 10 XUMUS

I.1. O6aacte npumenenus paboueii nporpammei
Pabouas nporpamma YUCOHON IUCLMIUIMHBI SBISETCS YACTEIO IITITCC3 B cooTBeTcTBUN
¢ OI'OC no cnenmansHoctu CIIO 34.02.01 CECTPUHCKOE IeJ10

Peanusamst paGoueit NPOrpaMMel BO3MOKHA ¢ TIPHMEHEHHEM CKTPOHHOTO 00YUYCHHMs U
JANCTAHIMOHHBIX 00Pa30BATENLHBIX TEXHOIOIHI,

1.2. MecTo yueGnoii qucuuminns B CTPYKTYpe OCHOBHOM npodeccHoHaTbLHOI
o0pasoBaTesibHOI NporpaMmbli:
yueOHasl IMcHunnuna « XUMUS» OTHOCHTCS K NPOMUIBLHBIM AUCLUTIIIMHAM
0011e00pasoBaTensHOrO LMKIA

1.3. Heau u 3anaum yueduoii AHCUMILTHHBI — TpeOOBAHMS K pe3yabTaTam
0CBOCHUSE Y4eOHOM ANCLHNIHHBI:

0a30BbIH ypOBEHD:
SHATD:

BOKHCHIINE XUMUYECKHUE TIOHATHS: BELLECTBO, XMMHUIECKHI JTEMEHT, aToM, MOJIEKYITa,
XUMUICCKAS CBA3h, BAICHTHOCTD, CTEIICHL OKHMCIICHHS, YTICPOAHDIH CKellerT,
(yHKUMOHANILHAS Py, M30MEpHsl, TOMONIOIUS;

OCHOBHBIC TCOPHH XUMHM: XMMUYECKOH CBSI3H, CTPOCHHS OPraHu4eCKUX BELIECTB;
BAYKHEHLLIHE BELIECTBA U MATEPUAITHI: YKCYCHast KUCIIOTA, METAH, DTHIICH, aLleTHIICH,
OCH3011, YTAHOI, SKUPBI, MBLITA, [JIIOKO3a, caxaposa, Kpaxmall, KileTuarka, 6Ky,
MCKYCCTBEHHBIC W CHHTETHUCCKHE BONOKHA, KaydyKH, IJ1ACTMACCHI;

YMETh;
HAZLIBATH M3YUEHHDbIE BEILECTBA MO «TPUBHANLHONY UK MECJK /LY HApOIHOM
HOMEHKJIATYpe;

OHPCLCISITE: BATIEHTHOCTD M CTENEHbL OKMCIICHHUS XUMUYCCKHX SJIEMEHTOB,
HPHHANNICIKHOCTD BELIECTB K PA3IMYHbLIM Kj1accaM HCOPraHU4eCKNX COCAMHEHHIA;
XAPAKTEPU30BATE: 3aBHCHMOCTB CBOMCTB BEILECTB OT X COCTABA. U CTPOCHHS, MPUPOIY
XMUMHYCCKOH CBSI3H, 3aBUCUMOCTh CKOPOCTH XUMHYECKOH PCAKLMU U TTOJTOKEHUS
XUMHYCCKOTO PABHOBECHS OT Pas3InUHbIX (paxkTopoB;

BBITIOIHATL XMMUYECKMH 9KCIEPHUMEHT 110 PACTIO3HABAH IO BOKHEHITUX OPraHUYeCKUX
BCLLECTB;

HPOBOJIHTE CAMOCTOATECIBHBIN MTOUMCK XUMHUUYECKOH MHMOPMAIHH C UCTIONb30BAHHEM
PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYSPHBIX U3NAHWH, KOMIILIOTEPHBIX 0a3 JAHHbIX,
pecypcos MuTepHeTA); HCONBL30BATH KOMIILIOTEPHbIE TEXHOJIIOMH 1711 00pabOTKH U
HEPEAAaUH XMMUYCCKON HHMOPMALIHK U €€ NIPEACTABICHHS B pasuuHEIX hopmax.
HMcenonssosars npuobperennslie 3uanus u YMEHHUA B [IPAKTUYECKON NEITEeNbHOCTH U
MOBCCJIHCBHOM KHU3HU JI1S:

OOBSICHEH M XMMHYECKHX ABJIICHHH, IPOUCXOJISLLMX B [ipupoze, ObITY U Ha
IIPOU3BOACTRE;

OHPCACJICHHS BO3MOKHOCTH MPOTEKAHMS XMMHUECKHUX MPEBPALEHUH B pa3jInYHbIX



YCTIOBUAX W OLEHKH UX TIOCTEICTBHIL:;
IKOJIOPMYECKH I'PAMOTHOIO MOBE/ICHMUS B OKpy’KaroLlel cpese;
OUCHKH BIAMAHMS XUMHUUECKOTO 3arpsi3Hel s OKPY/KAIONICH cpelibl Ha OpraHH3m
HCJIOBCKA W APYIHE HKHBBIC OPIraHU3MbI:
0e301acHOro odpalleHus ¢ FOPIOYMMH W TOKCHYHBIMM BELIECTBAMH, J1a00paTOPHBIM
000pyLOBaAHKEM;

MPHUTOTOBJICHHMS PACTBOPOB 33/IaHHON KOHLEHTpalMK B OBITY M Ha IPOM3BOJICTBE,

KPUTHUECKOH OLICHKM L0CTOBEPHOCTH XUMHYECKO HH(OPMALIMK, [IOCTYIAIOLIEH 13
PA3HBIX HCTOYHHKOB.

YIu1yOJIeHHBIH YPOBEHD:

B pesybTaTe OCBOCHUA yueOHOH INCUUIIMHEL 06y yatommiics JOJKEH YMETD:
- MCCNICNI0BATL CBOMCTBA HEOPTAHHYECKHUX H OPraHHYECKHX BEILECTB;

- O0BACHSITE 3AKOHOMCPHOCTH MPOTEKAHUS XUMHUYCCKHUX pea}{uwﬁ;
-HPOTHO3HPOBATL BO3ZMOKHOCTE OCYHICCTBIICHUS XUMHUYECKHUX pearmmﬁ;

= BbIABUTaTh I'MIIOTE3bl HA OCHOBEe 3HAHUH O cocrase, CTPOCHMH BCLIECTBA U OCHOBHBIX
XHMHYECKHX 34K0OHax;

- POBEPATL X IKCMIEPUMEHTATILHO, OPMYJTUPYS LED MCCIICIOBAHNS

- CAMOCTOATEJILHO HJIAHUPOBATL M MPOBOAUTE XMMHYECKHE IKCIIEPUMECHTHI,
OIHCBIBATE, dHAJIM3MPOBATL M OLIEHUBATDL AOCTOBEPHOCTD IONYYEHHOTI0 pe3ynbrara;

- IPOTHOSHPOBATB, AHANM3UPOBATL M OLEHHBATD C NO3HIMIA IKOIOTMYECKON
0e30MacHoCTH MocneacTBIs GITOBOM 1 TPOM3BOJCTBEHHOH JEATENBHOCTH YENOBeKa,
CBA3AHHOM C nepepaboTkoi BelecTs.

BB pesynbrarte 0CBOEHMS NUCHUIMIMHBI OOYUaKOWUHCS OMKEH 3HATD:
- OOLLHE XMMUYCCKIE 3aKOHOMEPHOCTH, 3dKOHBI, TCOPHUH;
- ipaBuIia OE3011aCHOM PaBoTHI ¢ BEILECTBAMU 1 nabopaTopHBIM 060PYIOBAHUEM.

1.4, KonauuecTBo wuacoB Ha ocBoeHue padoueil nporpammel  yueGHoii
AHCUMTUIMHGL (6 coomeememeuu ¢ PYTI):

Beero 195 vacos, B Tom unciie:

MaKkCUMalbHOH yueOHOM Harpysku obyualommerocs 195 4acOB, B TOM YHCIIE:

obst3atenbHOM ay IuTOPHOM yueHOM Harpysku obyyatomierocs 1304acos;

CAMOCTOATENILHOKM paboThl 00yUaroerocs 65 4acos,



2. CTPYKTYPA U COAEP)KAHME YYEBHOM
ANCUHUTTIHHBI
2.1. OGbem yuedHnoii AMCUHTIHHBI U BHABI y4e0HOii padoThbi

Bua yuetnoii padoTkl

Maxkcumansuas y4eOHas Harpyska (Bcero)

Oods3aTenbuasn AYAUTOpHAA y4eGHasi HArpy3Ka (BCero) 130

B TOM uHcIe:

naboparopHeble paboTh - 7

[IDAKTUYCCKHUE 3aHATHS =

KOHTPOJIbHBIE PAOOTEI -

KYpcoBas pabota (11ipoexr) (ecay npedycmompeno) -
654

CamocrosiTenbuas padoTa obyualomerocs (Bcero)

B TOM 4ucJe:

CamocTosTeNnbHas  pabota  mHag KYypcoBok  pabotoii -
(poekToM) (eciu npedycmompero)

AOMalLHss padoTa (ynpaxHeHus, pewenne 3anay) 40

padora c¢ yueOHUKOM, KOHCICKTHPOBAHMWE, I10I0TOBKA a0
pe3eHTalMm

HMTorosas arrecraus B bopme AnddepeHnpoBaHHoro 3atery




2.2. TemaTuyeckuii nian u Conaepxranue y4ebHOM AUCUMILIHIL]: OYA.10 XUMUSs

- Haumenosanie PA3/1e/10B 1 Tem Conepranie yuebuoro MaTepnana, npaKkTHIecKie PaboThl, caMoCTORTe LA - OGbem Ypose
|

| pabora obvuarommnxes., qacon Hb
| OCBOeH
| Hs

S T

! Pazen 1 O OLIAs H
| HEOpranmvyeckass Xumiis

o o

' Tema 1.1.
| Xumus - vayka o BeulecTBay

Conepxanue yaebnoro MaTepuaa

MCHIOB: aTOMbI, IPOCTBIE U CIOKHELE BelllecTsa. BemecTsa noctosuyoro 1 NEPEMEHHOI 0O
- 3aKOH MmocTosHCTBA cocTana BemecTs. Bemecrtea MOJIEKYTIAPHOIO 1 HeMoteKy-
JIAPHOTO cTpoenns. Crocobp OTOOparenus MoseKy: MOJICKYNAPHBIE U CTPYKTYpHbIE
(hopmyneL
Hsmepenne semecrra. Maces ATOMOB H MONeKy:l. ATOMHAs e IuHHIa Maccsl. OTHoCH-
| TCLHBIC aTOMHAST U MOJIEKY IAPHAS MACCH]. Konnuectso Bemecrsa u €IMHHLIBL €0 H3Me-
, PCHHA: MOJIb, MMOJIB, KMOJIE. Yncio ABorazpo. Monspnas macca.
Arperatusie cocTosps Bewecrea. Teepaoe (KpHCcTamyeckoe u amopdHoe), kUKo
f M ra3oo0pasHoe arperatisie cocrosmmg BEMecTsa. 3aKoH ABOranpo u ero CIICJICTBUSL.
| Monsipusiii 065em Bemrecrs g Fa3000pa3sHOM COCTOAHMMN. OObenunennsiii razopgii 3aKOH
M YpaBHEHHe MeHﬂeneeBa‘KnaneﬁpOHa.
Cmecu Beweers. Pazyung MEXIy CMeCSIMH H XUMUYECKUMHU COCIHHEeHHAMH. Maccogagy
H 00BeMHas JI0IM KOMITOHEHTOR CMECH.
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aMOC'l‘OﬂTEJ'leaH paoora o OYYAKIHXCH

1. Pabota ¢ yye6uoii JHTEPATY POt B KOHCIEKTHUpOBaHuMe:

H3M€pCHH€ BellecTra. AFpeFaTHBIG COCTOSIHMUA Bemecrra. CMecy BCIIECTR.

2, PBLUGHHG 3a1a4: BRIYHCIIEHHE KOJIH4YeCcTRa BClIeCTRBAa, MaccoBoi JOJIH sjIeMenTa




BCILECTBE. MOMSIPHBIA 06beM 1a308. BBIBO.T (hOopMYIT coemnenmii, PacHCTsI O XMMHYCCKHN |
VPaBHCHHAM.

Tema 1.2 Coiepanne yaenoro Maiepnaia '

Crpoenne aroma u
Hepuoanuecknii saxon A. H.
 Menpnesieena.
|

ATOM — coskHasn Hacrnua. [ lnanetapnas mo e aroma 3. Pesepdopa. Crpoenne
- aroma o H. Bopy. Cospemeniipie TIPEACTABICHHUA O CTPOCHHM aToMa. Kopnyexynapuo-
- BOJTHOBO#H Ilyanwnsm gacTuy MHKpPO-MHpa.
- Cocras atromuoro fapa. HykaoHE: npoTons; 1 HEATPoHL1. M30oTomsr i HYKJIHABL. /
| Yeroituugocry aaep.
- Hepuomnuecknii 2axom, Cospemennoe nonsTye XMMHYECKOro 3/IeMeHTa. CoBpemennas

Mepuommueckoe H3MCHEHHE CBOMCTB 3MeMenToR: Pa/tiyca aroma: sHepruu HOHH3aLY:
| ACKTPOOTPHUATEBHOCTH. Hpnuntier mamenerng METAITNYECKMX H HEMETATHYeCKITX

| CBOMCTB 2ieMeHTOB B TPYNIIax ¥ nepuoJax, B TOM yucjje bonbumix u ceepx 6oy,
Camocrostennas pavoTa odyuarimmxces:

- ONeKTposm3. Temsl npesenraiumii: «XHUMHYCCKHE 3IeMeHTE] 3EMHOH KOPBI», «Ku3Hp 1
| AeATensHOCTE JI. M. Menneneeray. Brinonnenue YIPKHCHMIL: XapaKTepucTuka

J.
l’ | XHMHYECKOT0 SNIEMEHTA I10 HOJIOMKEHHIO B HEPHOIHYECKON CHCTeMe.

‘___1___‘—————___T ;
Tema 1.3 Conepixanne yueGuoro MaTepHaa
|

9J1€KTI)OHHBIE KOH(])HpraD,HH ek
| ATOMOB XHMHYECKHX IIEMEHTOB | OﬁﬂaKe. KBaHTOBBIG HHcIIa: 1
| |

|

J
|

I aur[eKTpOHHLIE KOHd)HpraHHH ATOMOB XHMMHYECKEIX JJIEMEHTOB,

' BasientHrie poamomnocty ATOMOB XMMMYECKHX 3IeMCHTOR.

|

| DneKTponHas KIACCH(PHKALMA XUMHYCCKIDX SJIEMCHTOR: $-, p-, d-, f-onemenTsI.
J



" CamocTonTe IbHAs paboTa OBYUAIOHIINCH:

Bomonnenne  ynpakuennit:  cocTapiene PICKTPOHHBIX - W rpaduyeckux  hopmyr

" XHMMHYECKHX 2NCMCHTOB.

Tema 1.4.

CTpOﬁ‘H He BeniecTrBa

Tema 1.4.1

BHIlbl XHMHYeCKOIl cBA3N.
KOBELFICHTHEIH XHMHYCCKAasI CBA3L

- Conepwanne yae6Horo Marepuana

|

|

|

Jl Trrel Xumugeckux cBszeit: KoBajieHTHAS. HOHHASL METalIM4ecKas W BOAOPOIHAS.

1 JIBa Mexanm3ma 06pazoBanns KOBAICHTHOM ChIIM: OOMEHHBIH U IOHOPHO-AKIENTOPH I,
OCHOBHEIE IapaMeTPBl 3TOTO THIIA CBSI3M: JUTHHA, IPOYHOCTE, YIOJl CBA3H MITH BANICHTHBIN

’ yron. OCHOBHEIC CBOHCTRA KOBATEHTHOI CBA3H: HaCBILEHHOCTE, NONAPU3YEMOCTh 1
NPOYHOCTE. DNEKTPOOTPULIATEILHOCTD 1 KJIACCH(HKALHS KOBANCHTHBIX CBA3EH 110 HTOM y

MoniekyJibl. Criocob nepexpripanus PNIEKTPOHHBIX opOHTaneit u Kraccudukanms

KOBAJICHTHBIX CBA3CH I10 3TOMY IPU3HAKY: G- U TT-CBS3H.

KpatHocts koBanenTHEIX craseid u KJIaCCH(HUKALW MX TI0 ITOMY NPU3HAKY: OJlMHAPHbIE,

ABOMHbIE, TPOHHEIE, OIYTOpHEIE,

HPHU3HEKY: IOJIApHAs H HCTIOISIpHAA KOBAICHTHEIEC CBI3M. HOHHPHOCTI) CBA3H M [TOJIAPHOCTD

Camoctosrenbnas paora oGyuaromurxes:

Pabota ¢ yuebnoit TUTEPATyPOH M KOHCIIEKTUPOBaHHe: (BU3HYCCKHE CBONCTBA BELIECTR ¢
BOOOPOIHON CEA3BIO.

]




[ Tema 142 - ( Conepianne yuebiroro mMarepna.ia ' - 2 {

e — | lflﬁor{naﬂ XIIMII‘ICCK&EH cB3b. Kpaiiuui ciayyaii koBaneHTHOMN l'iOJ'[HpHOI‘f.ECB}I'BIE. Mexannsm
OOPA3OBAHKA HOHHOM CBa3H. MonHble kKpucTajuimueckue PeUIeTKNA M CBOHCTRA BeniecTs ¢

TaKMMM KPHCTAIIaMH.

Metanimyaeckas xavumgeckast cssizb, Ocobbii THIT XHMMHYECKOH CBA3M. CYINCCTBYIOLINIA

B METAJLNaX W criiapax. Ee oTiuums M CXOACTBO ¢ KOBANEHTHOH 1 HOHHON CBA3SMM.

CroficTBa MeTaLIMYeCKOIT cBA31. MeTauTnueckie KPHCTALIMYECKHE PEUICTKH H CBOHCTBA

BCIIECTB C TAKUMH KPUCTANIAMH.

Bonoponnas xumuueckas csizb. Mexanusm oOpasoBanus Taxoli cszu. Fe

KIaCCH(DHKALMA: MEXKMONEKY/ISpHast 1 BHYTPHMOJIEKYTIApHAs BOJOPOIHBIE CRSI3H.

Monekynspusie KpucTammHyecke PEIIETKH I ITOTO THUIIA CBSIZH.

Tune: kpuerannmuecknx pewerok ¥ BEIIECTR ¢ DTHUM

THIOM CBA3M: aTOMHEIC W MOJIEKY. 1pHble., DU3HYecKkue cBOMCTRA BEINECTB C YTHMH

KPHUCTAJUTHYECCKUM K PELICTKaM.
CRMOCTOHTEJIBHEIH paﬁoTa Oﬁ‘\"iaIOl[llIXCHZ

KPpHCTANITHYEeCKHX PEIICTOK.

Brmongenne VIIPA)KHEHUH Ha Onpe/e/ICHHE XHMHYECKOH CRA3U B BEHIECTRAax

Tema 1.5.

PactBophr

B

Tema 1.5.1 Conepxanue yaeGHoro marepuaiia

Knacenduranms mucnepensix cnerem 8 sasnenmoctu OT arperarHoro COCTOAHMS
AHCTICPCHOHHOH CPeJibl M IMCIIepCeHoii (asbl, a Taloke 1o pasMepy HX 4acTHLI.
['pyboaucnepcurie cucremsr: SMYJILCHH M CYCIIEH3UH. TOHKOIMCTIEpCHBIECHCTEMBI:
KOJUIOMIHBIE (30JIH M TeJIH) U HCTHHHBIE (MONICKYTISIpHBIE, MOJEKYIAPHO-HOHHbIC 1
HOHHEIE). Dddext Tunana.

CamocTosrensnas pabora o0y4Jaromuxcs: 1

Aucriepensle cuctemnl

Patora ¢ yueGHoi JUTEPATYPOH W KOHCHEKTHPOBAHWE: KOATYISIUA B KOJLTOHJIHEIX
pacTBopax.

o

Tema 1.5.2 Conepxanne yuebHoro matepuana

PacrBopsl

[lonsTre o pactsopax. Pusnko-xuMuyeckas IPHPO/Ia PACTBOPEHHS U PACTBOPOB.

10



| Bsanmozeiicreie pacrsopuress u PacTBOPEHHOrO BelnecTsa. PacteopiumocTs BenecTs.
| CrocoBu1 BhIpazke ISl KOHUEHTpaLH PacTBOPOB: MACCOBAs 10 PACTBOPEHHOT O

| BellecTna

F(npoueHTHaﬂ). MOJIsIpHas.
Camoctositesibnast paGora 06 YUYAKHIHXCH:

Pemienue 3anay na pactsopni.

Tema 1.5.3

Teopus snexrpoanTnueckoii
AHCCOUHAHH

Conepsranne yuebuoro matepuana

MexanuaM aucconHalmy BeecTs ¢ PasIMYHBIMKA THITAMMU XUMUYeCKHUN cBsizeil. OCHOBHBIE
IIOJIOIKEHHA TEOPHH JNEKTPONIMTHICCKOR nuccormanuy. CTereHs ANEKTPONMTUYECKOH
AMCCOLHAINK ¥ (PAKTOPLI €¢ 3aBUCHMOCTH. CUIIBHBIE 1 CPCIHHE SIIEKTPOJIUTHI.
Huccounaias Bosbl. Bonopoansiit noxazatens. C pena BOJHEIX PACTBOPOR 3ICKTPOJIHTOR.
Peaximu o6Mena B BoHbIX pacTBOpax 3MeKTPOJIMTOR.

[

CamocroarensHas paGora oGyUaommxes:

Brnonnenne yrnpaxkHeHuit: cocTapnene YPaBHEHUH 3IEKTPOIUTUYECKON THCCONUAIIHN
KHCJIOT, OCHOBAHMH. PA3IUYHbIX THIIOB CONIEH, PeaKLMit HOHHOTO OOMeHA.

Tema 1.5.4

I'ugponus coneii

Conepzxanne yaebHoro marepuana

I'unponus kak o6mennii rmponece. Heobpartumbiit runpomiz opranmyecknx i
HEOPTAHHIECKNX COCIMHEHHH M €0 3HAYeHHE B IIPAKTHYECKOH AeSTebHOCTH 4eIoBeKa.
O6parumsiii ruaponus conei. CTynenyarsiii ruaponus.

CamocrosnTenbHast paboTa 06y YAIOIIXCH:

Brinonnenne ynpaxnenuii: cocrasnenue YPaBHEHHH MHAPOJIH3A COJIEH, ypaBHeH I
CTYNIEHYATOr0 I'HAPOIIHM3A.

Tema 1.6.

XIIMH‘-ICCKHE pPeaKmnu

L

11




|
| Tema 1.6.1
|

" Xumuaeckne pearimm
|

|
|
|
|

Tema 1.6.2

IHEPreTHKA XHMHYeCKHxX peaxkumii

Tema 1.6.3

XHuMHYecKoe paBHOBeCHe

TEOI{C[)H(EIHHE yuae6uoro MarTepuaiia - 2T T

i‘ |

- Kracenpukarms xuvimye cxux Peakimii B Oprannueckoit u Heopr anHyecKoit XUMUH,
HOH}]THC 0 XUMHWYECKOH peaxkum. PEaKHHH‘ HAYILHE Des H3MECHCHMY Ka4YeCTBCHHOI O
COCTaBa BeUIeCTR: HJLIOTPOHH?BL[HH H HBOMGpIdBHHHﬂ. PeaK!lH]i. HIVHIHE ¢ H3MEHCHHEM
COCTABA BEIUCCTB: 110 YHCIY H XapaKTepy Pearupyomux 1 o6pa3yiommxcs semecrs
(pasnoskenus, coenmnens. 3AMCILCHHS, 0OOMEHA): 1O H3MEHEHMIO CTereHei] OKHCIICHHS]
SIEMEHTOB (OKHCIHTETbHO-BOCCTAHOBUTEIBHLIE 1 HEOKMCITHTETbHO-BOCCTAHOBUTEI b HEIE
PCAKLMM); 110 TEIIOBOMY 3Pdexty (3K30- u SHIOTEpMHUYECKHE): o ase (romo- u
T€TEpOreHHbie); 10 HANpaBIeHHIO (obpatumere n HeoGparumble): o MCIIOJIE30BAHHIO
KaTanus3aropa (KaTaliuTHYeCKHE K HEKaTATUTHYECKHE)

CamocrosTenbnas paboTa obyuarommnxes:

Brmomnenne YIPOKHEHUIT: ONIPEeNeHNE THITA XUMHYECKHX peakumii,

oaep:KaHue Y4YCOHOTO M aTepHaJia

BHYTpeHuss sHeprus. s1rains s, Ternopoii addext xummueciuy PeaKiImii.
Tepmoxummueckue vpasuers, Crannapraas suransnus peaxuui u obpasopaums
BewtecTs. 3akon . M. ['ecca u ero CIICACTBUA. DHTPOIIHS.

CropocTs XuMuiecKky peakuuit. ITonstue o ckopoctu peakiui, CkopocTs ToMo-
TCTEPOICHHOMN peakimy. JHEepris aKTHRALIHIL DaKTopkL, BIUAOIIME Ha CKOPOCTE
XHUMHYCCKOH peaxunu. Tpupona Pearupyiomux seuiects. Temneparypa (sakon Banm—
Fodda). Konnenrpaums, Karannsaroper u karamus: romo- » IeTEPOreHHRBIN, UX
MEXaAHU3MBI.

Camocrostesibnas pabora obyyarommxes:

Pemenue sanay na ONPEICIICHHE CKOPOCTH XUMHYECKOM peaximm,

Conepsranne yueGnoro mMarepHaJia

Honatne o xumiueckom pasHoBeckn. PaHoBECHELE KOHLIEHTpalmu. JIHHaMuYHOCTE
XUMHYECKOTO PABHOBECHSL. 2

DaKTOPhI, BIMAIONINE HA CMereHite PABHOBECHSI: KOHIICHTPALMSL, JIABTICHHE, TeMieparypa
(npunuum JTe Ularesne).
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- CamocTosTe bian paboTa 00y 9aI0HIHNCs:

Pemmenne 3a1a4 Ha cMELICHHE XUMHMYECKOTo PARHOBCCHS.

i i)
Tema 1.6.4 Copepranne yaebuoro Mmatepuana “~ | B
OxuHecnauTeILH0- Crenenp okucienns. Boceranosutenu u oxucanreny. Oxucienue u BOCCTAHOBIEHHE. !
T FTA —_— ‘ 9 |
BOCCTAHOBHTEIbHbIE PEAKI NN Baxne#mue oxnenntenn n soccranoutenn. BoccTaHOBITe IbHbe CBOHCTBa METAIOB — i
MPOCTBIX BEINCCTB. OKUCIMTENLHEIE W BOCCTAHOBHTENBHBIC CBOHCTBA HEMETALIOR — r
NIPOCTBIX BENICCTB. BOCCTAHOBUTENBHEIE CRONMCTRA BEIIICCTR. 00pa3sOBAHHBIX 37IEMEHTAMH B
HHU3IIEH (OTPUIIATENBHOM) cTeneHu okucaeHus, OKUCIUTENbHbIE CROMCTRA BCIIECTR, |
00pa30BaHHBIX YICMEHTAMH B BBICLICH (ITOJIOKHTEIBHOM ) CTENEHH OKUCICHUS. ;
(v |
OKuCIHTEIRHBIC M BOCCTAHOBUTETbHBIE CBOHCTBA BEILCCTR, 0Bpa3oBaHHLIX 3JIeMEHTAMH B i
IIPOMEIKYTOUHBIX CTETICHAX OKHUC/IEHMS. |
CamocrositeiibHasn paGora oby4aro UIHXCs: I
|
o . 1
PaGora ¢ yuebnoit nureparypoit i KOHCIEKTHpoBaHue: Binsnue cpenpr na nporekanue ‘
OKHCIIUTENLHO-BOCCTAHOBUTEIBHEIX TIPOLECCOR. !
5 o)
Tema 1.6.5 Conepskanne yuebuoro marepuana “ | 2
Jaccupurann HCJIHTeNbHO- : |
Kaacendurauns oxncn Tl Peakumnu MekaTOMHOTO U MEAMOJICKYJIAPHOrO OKHCNEHHUs-BOCCTAHOBICHHS, Peakiinu !
OCCTAHOBHTEILHBIX pEaAKIHii.
. " bIX peari BHYTPHMOJICK) JIIPHOTO OKHCIICHHA-BOCCTAHORIIEHU. Peakiini caMoOKHCTeH s -
CaMOBOCCTAHOBJICHUS (AMCIIPONOPLHOHUPOBAHH ).
MeTOABI COCTARICHUS YPABHEHUI OKHCIHTENBHO-BOCCTAHOBHTE ThHbIX peakumit. Mero
SJEKTPOHHOTO GallaHca.
CamocToaTebHas paboTa 00y4arOIAXCH: I
Beimonnenue ynpaxuenuit: cocranenne OBP metonom IMEKTPOHHOro bananca
Tema 1.7.
Knacendbukanus pemecrs
2 2

Tema 1.7.1

Conepsxanne yueGHoro marepuana

r[pOCTbIE M CJIOKHBIC BCLIECTRA. O6HJ,aH XapaxkTepucTHKa IMPOCTBIX H CIIOXHBIX BENIECTB.




" MeTtanin

|
|
|

Tema 1.7.2

HemeTamiwl

— -
Metanib. “(L’]O}I(CHHC META/IITIOB B HNCPHOIHYECKOH CHCTeMEe |

|
|
|

OCOG@HHOCTH CTPOCHHSA
MX aTOMORB. | ]})UC'J‘J)IE BCHICCTRA — METal/Ibl: CTpocHIie KPHCTAJIOB U MeTalin4ecKasa
XHMHYCCRAA CBI3b. O6ILU‘IC (})P‘I'SH'—JCCKHC CBOHCTBA METALTOB H UX BOCCTAHOBHTEILHEKIC
CBOMCTRA: B3aUMOoeHCcTRHE C HEMCTan1amMH (KMCJ'IO{)O,'IOM. ranorenamMm. CCpOf/i. 430TOM,
BOJIOPOJIOM ). BOJIOH. KHCIIOTAMH, PACTBOpaMH COTEH. OPraHMYCCKHMHM BEULECTBAMM
(cnmpramu. ranoreHankanamu, (eHONOM. KHCIOTAMH). HIeT0uanu. OKCHIBI U THIPOKCH BT
METAJIOB. .

Kopposnsa meranior. [MonsTue KOppo3uu. Xumuueckas kopposus. DNEKTPOX MMHYECKas]
KOppo3us. Cocobbl 3alIHTE METAILIOR OT KOppo3uu. Obuime criocobr! nomyyenus
METAJLIOR.

CamocrosiTensnas paGora 00yJarommuxcs:
[onroroska pesentanmii: 1) [poctsie u ciosknbe penectna,

2) 3Hadenue Metanios B NPHUPOJE M KU3HU OPraHH3IMOB.

Conepsxanne yueGuoro MaTepHaga

Honosxkenne nemeranos s NEPHOIMYECKOH cHCTeMe. 0cOBeHHOCTH CTPOCHHUST HX ATOMOR,
DIEKTPOOTPHLIATE TBHOCTS. bnaropoausie rasm. DNEKTPOHHOE CTPOCHHE ATOMOR
0aropoO/IHBIX ra30B K 0cOBeHHOCTH Hx XUMHYCCKHX H (hU3HUCCKHX CBOHCTE.

Hemerasninr — npocteie Bemectra. Atomuoe i MOJICKYIIAPHOC UX CTpoeHHe. AJLIOTPOMHS.
XUMH4ecKHe CBOMCTBA HeMeTamIos, OxucaHTenbHBIE CBOliCTRA! B3aUMOJEHCTRIE ¢
METALIAMH, BOIOPOAOM, MEHEE 3MIEKTPOOTPHULIATEbHEIMHU HEMETaLIAMH, HEKOTOPLIMHU
CJIOKHBIMH BeIecTBaMH. BoccranoBHTENBHBIE CBOMCTRA HEMETALIOB B PeakLHsIX ¢
GTopom. KucnopozoM, COKHEIMU BEINECTBAMU-OKUCINTEIISIME (A30THOM 1 CepHOI
KHCIIOTaMu | J1p.).

CamocrosTenbnas pabora o6yuaromixca:

Boinonuenue ynpaxuenmii: coctapnenue OBP ¢ yuactiem metamnos u HEMETAaJUIOB.
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Tema 1.8.

‘ OcuoBuble KJIacenl
| HEOPraHHYECKHX H OPraHuvYecKHX
BEILECTB

| Tema 1.8.1

HeOpraHu4yeckKuXx cCoOeaMHeH nii:

|

!

| OCHOBHBIE KJIACCHI

! OKCHABI, KHCJIOTBI, OCHOBAHTIS.

Conepraune yueGuoro matepnana

Heconeobpasyromme u coneobpazyiomue

OKCHIbL. KUCIIOTHEIE OKCHIIBL, HX CBOFCTBA. OCHOOBHBIE OKCHIIBL, MX CBOJCTEA.
AM(OTEPHBIE OKCHIIBL, X CBOHCTBA. 3aBHCMMOCTE CBOMCTE OKCHIOR METATIOR OT CTENeHN
OKHCJIEHHUS.

KucaoTe! B cBeTe TeOpuu a5eKTposiuTHIecKol aucconnatmm. KUeinoTs: B ceeTe
MPOTOIMTHYECKOH Teopyu. Knaccupukalms opraHiieckix 1 HeOPraHHYeCKUX KHCIIOT,
OO611e cROMCTBA KMCIOT: B3aUMOICHCTEHE OPranM4eCKMX W HEOPraHUMYeCKUX KMCIIOT C
METALTAMH. OCHOBHBIMH M aM(DOTEPHEIMH OKCHAAMMU H THIPOKCHIAMH, COJISMH.
obpasoBanme clIOXKHEIX 3Qupos. OCOGEHHOCTH CBOHCTE KOHLUEHTPHPOBAHHOH CepHOH 1
A30THOH KUCIIOT.

OcHOBaHUs B CBETE TEOPHH NEKTPOTHTHYECKOI Accomaimy. OCHOBAHHUS B CBETe
NPOTONUTHICCKOM Teopur. Kinaccubukaims opranuueckux u HEOPraHuYecKux
OCHOBAaHMH. XUMHUECKHE CBOMCTBA mieioueil 1 HEpPacTBOPUMEIX OCHOBAHWH.
AM(OTEpHBIEC OPrAHHYECKHE U HEOPraHMYECKHE COETHHEHHUS. AmdoTepHbIe OCHOBaHMs

B CBETC HPOTOJNUTHUCCKON TEOPHH. AM(OTEPHOCTh OKCHIOB M IHAPOKCHIOR MEPEXO/HbIX
METANIOB: B3aUMOJICHCTBHE C KUCIOTAMH U LIEJIOYAMH.

(B]

CamocrosTenbaas pa6ora 00yuar mxcs:

Pabota ¢ yueOHoit muTepaTypoii U KOHCIEKTHPOBAHUE: AHTUAPUIB KAPOOHOBBIX KHCIIOT
KaK aHaJIOrH KUCJIOTHBIX OKCHI0B. OCOOEHHOCTH CBOHCTB KOHLIEHTPHPOBRAHHOM CepHOI U
a30THO# KHCTOT. CBOHCTBA GECKUCIOPOINBIX OCHOBAHMH: aMMMAKA M AMHHOB.

Tema 1.8.2

L

Conep:kanne yaebuoro maTepuajia

Comu. Knaccndukanns i xumudeckue caoiictsa coneit. OcobeHHOCTH CBOHCTE coneit

(B8]

n




Coan 1 ux ¢BoiicrBa

| OPraHHYCCKHX M HCOPraHHYCCKUN KHCI0T.

I'eneTryeckan cBa3h MKy KITaCCaMu Opl aHHIeCKHX | HEOPraHnYecKUX CoeIMHeHHI.

~lonsTie 0 reHETHYECKOH CBA3M U FeHETHYECKIY psAAEN B HEOPraHUYEeCKOH M
| OPTaHUYECKOH XUMUH. [ eHETHYECKHE PA/IbI MeTanna (Ha NpUMepe Kalblusg H xKesesa).

HemeTaua (Cepbl ¥ KPeMHMs). IePEXOIHOTO Y1eMeHTa (1IMHKa).

CamocroaTenbuas pabora obydarommxes:

Brinosnsenue ynpaskHeHuii 110 HOMEHKTATYpE OKCHAOB. KUC/IOT, OCHOBAHMI H COeii.
COCTaBNeHME (HOPMYII [0 HA3BAHMIO; BHINOTHCHHE [[EMOYEK NpEBPALICHMIH,
MOATBEPIKAAIOMIMX TEHETHYECKYIO CBSI3h MEK1y KIACCAMH OPraHHYeCKIX H

| HEOPTaHMYECKHX COe/IHHEeHHMH.

Tema 1.9

i XHMHSA WIEMEHTOR

TTema 1.9.1

i
|

IMoarpynna rasorenos.

Conepsxanne yueGHoro marepnana

ObL1as XapaKTepHCTHKA FalOreHOB HA OCHOBAHUH WX MOJOKEHHS B ITepnonmnueckoii cucteme

- aeventos .M. Menzeseesa u ctpoeHms atoMok. ['anoreHsl — pocTbie BelecTBa; CTpOEHHe

MOJICKYJI, XUMHYECKHE CBOHCTBA, NONyYeHue v npuMeHenye. BakHeimme coeuuenms
F&10reHoB, MX CBOHCTBA, 3HAUCHHE U NpUMEHeHUE. | anorens! B OpUpoe.

Camocrosirenbuast paora ofy4aronmxes:

Pabora ¢ yuebHoit uTeparypoit 1 KOHCIIEKTHPOBaHME: HBOoHCTBENHOE TTOA0KEHHE
Boaopona B Ilepuoamuyeckoit cucreme.

Tema 1.9.2,

Iloarpynna xucnopona.

Conepxanue yqeGHoro Matepuaa

OOwas xapakTepucTiKa XanbKOreHoB Ha OCHOBAHHU HX NOOMKEHHS B | lepnoauueckoii
cucreme snemeHToB JILM. Menneneena u crpoenus aromos. XainbKoreusl — [IPOCThIE
BeliecTa. Ayutorponus. CTpoeHHE MOJIEKY/ alTOTPOIHEIX MoubUKAIMH

M ux CBOHCTRA. [lonydenne 1 NpuMeHEHHE KHCIOPOAa U cephl. XaILKOreHD B IpUpoIC.

Camocrosrenbnas paGora obyuaro muxes:
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Pabora ¢ yuebnoii anreparypoit u kKoHCHIEKTHPOBAHME: Annorponus. CTpoeHne MOJIeKY T
AIOTPONHELIN MOAM(HKAIINIA M HX CBOIICTBRA.

Tema 1.9.3

Hoarpynna azora.

Copnepxanne yyeGHOro marepuana

OOb1mas XapakTepHCTHKA HIEMEHTOB YTOH I'PYIIIE Ha OCHOBAHMH X MOJOKEHUS B
[lepuoamyeckoit cucreme snementor J1. M. Menneneepa u cTpoeHus aroMoB. CTpoeHue
MOJIEKYJIBI 230Ta U a/NTOTPOIHBIX MO, M(prKanmii hocdopa. ux Gpuznueckue

¥ XHMHYCCKHE CBOHCTBA. Bonopoamble coemuenus semeHToB VA-rpyrmst. OKcuap
asota u Gochopa, COOTBETCTBYIONIME MM KHCI0ThL Coau YTHX KueaoT. CrofcTea
KHCJIOPOJHBIX COCAMHEHHH a30Ta 1 pocopa. HX 3HAYCHHE U TIPHMEHEHHE. A30T U

(pochop B mpupoe.

b

CamocrosiTenbaan paGora obyqarommxes:

Bhinosnenne ynpaxkHeHnit 1 peluenune 3aau

Tema 1.94

Ioarpynna yraepona.

Conepkanne yuebHoro marepnana

OO1uas XxapakTepUCTHKA MEMEHTOB YTOMH IPYIIITEI HA OCHOBAHUM HX MOIOKEHUS B
lleproanueckoii cucreme anementor J1. M. Menneneesa u CTPOCHHS aTOMOB. Y1/1epoa U
ero aoTponus. CBOHCTBA AIOTPONHBIX MOAMBHKALIMI YITIepOid, UX 3HAYCHHE I
npumencHue. OKCHIBL U THAPOKCHIbI YIJIEPOA H KPEMHIS, HX XHMHYECKHE CBOICTEA.
ConM yronbHOM i KPEMHHUEBBIX KHCIOT. HX 3HAYCHHE 1 [IPUMEHEHHE.

o

CamocrosTenbHas paboTa o6y4ar0mmxes:

Pabora ¢ yuebnoii nuteparypoii u koncrekTHpoBaHHMe: [Ipuponoo6pazyromas pons
YITIEpOaa Ajlsl JKMBOH U KPEMHHS JITA HEKUBOH NIPHPOIBL.

Tema 1.9.5

Metaaast [ rpynnel rinasHoii
noarpymmnsi ICX3.

Conepskanue yaeGHOro MaTepuasia

Onementrl IA-rpynmner. [lenounsie Metaiie, O6mas XapaKTepUCTHUKA IETOYHBIX
METAITOB Ha OCHOBAHMM rosoxenus B [lepuoanyeckoii cucreme snementos J1.U.
Menzieneesa u crpoenus aromos. [onyuenne, husMuecKre U XUMHYECKHE CBOTCTRA
WICTIOYHBIX METAIOR,
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ST == ) e e
- Camocrosreabnasn paGora obyuaronmixes:
1 Padora ¢ yueGnoii THTEPATYPOH 1 KOHCHIEKTHPOBaHHe: KaTHOHb! Menoqnpy METALIOB
’ KaK BKHCHITAS XUMIYecKas (OPMa HX CyIIeCTBOBALMS. PEIYJISTUBHAL POJIL KATHOHOR
KaJInsA U HaTpHA B )KMBOH KJeTke. o
Tema 1.9.6 Conepskanne yueGuoro MarepHa.ia

Onements! IIA-rpynmsr. O6mas NAPAKTEPHUCTHKA IETOYHO3EMETbHBIX METALIOB H MAHMS
Ha OCHOBAaHMH nonoxeHus B Ilepuonndeckoii cucteme seMeHTOR H.M. Mennecepa u

Mertanast I1 rpynmst raasuoii
noarpynmnei [ICX9

CTpocHus aToMoB. Kansuwmit. ero nonyuenue, pusmyeckue u XMMHUCCKHE CROMCTBA,
Menounozemensuble Metans. Croiicrra COCMMHEHHH MarHus ¥ Kambuys. OKcunL.
PHOPOKCHIIBL, CYNIB(AThI, KapOoHaThl. MeIMKo-GHOTOrHuecKoe 3Ha4YCHHUE 3ICMEHTOR
TnaBHOH noarpynnst [ rpynmns..

CamocrosnTennnan paGora obyuarommxen:

Beimosnnenne ynpaxuenuii u penleHue 3anay.

Tema 1.9.7 Conep:canne yue6uoro MarepnaJa
Metanner HI rpynnoi riaasnoii Obmas xapakrepuctuka metanios 111 IpyIuibl. 1IpeICTaBUTE N IPYINTBE: ATFOMIHHIIL
moarpynnsl [ICXD FaUTHH, HHAKHA ,Tauait. Ousnueckie 1 XHUMHYECKHE CBOHCTBA MeTayutoB 111 rpyrimp.,

Amomunuii. Xapakrepuernka amoMunus na OCHOBaHHH 1ONOXKeHHs B Ilepuoanyeckoii
cucTeme anementos 1. M. Meneneesa u ctpoenus aroma.

CamocrosTenbnan pabora 00yyarommxcsn:

Brinonnenue ynpaskaenuii u pelieHue 3anay.
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 Tema 1.9.8 - Conepxanne yaebuoro marepnaia 2 2
. !
| MeTanint mo6ombix nmoarpyun. | OcofeHHOCTH CTPOCHHS ATOMOB d-3IIEMEIITOR (IB-VIIIB-rpymum). Meb. HBK, XpoM,
KEIC30. MapraHell Kak npocThble BEIeCTBa, UX (hU3MYECKHE M XUMHYECKHe CBOHCTRA.
Hrororoe sansitie
Haxoxncaenne stix metanios B npupose, ux nojgyyenue M 3nayenre CoeiMHenus d-
JICMCHTOB € Pa3TMIHBLIMU CTENICHAMU OKHCIIEHMS . XapaKkTep OKCHAOB i MHAPOKCHIOR
9THX 3JIEMEHTOB B 3aBHCHMOCTH OT CTENEeHH OKHCICHHS MeTaLIa.
CamocrosTenbuas pabora o6yyamommxes: I
Bbinonsenue ynpasxkuenuii u pelenue sanay
Pazjpen 2. Oprannueckas xumus 117
Tema 2.1. OcnoBHbIC MOHSITHN
OPraHH4YecKoil XuMHH i Teopus
CTPOEHHS OPraHHYeCcKHX
COeIMHEHI.
Tema 2.1.1 Coaepsranne yaebuoro marepnana 2 2
Ipeamer opranuteckoii xumum. Kparkas uctopus paspurus OpraHuyeckoi xumMun. OpranuyecKast XUMms — Hayka 0of
Opramnmyeckue Bemecrsa. YIJICBOJIOPONIAX M HX MPOU3BOAHKIX. [IpeMeT opraHmnyeckoit xuvum. 3nadenye
OPraHuYeCKOH XUMHH.
CamocrosTenbHas paboTa 06yvarommxes: l
Temer psa noxknanos:
1) Buranmsm u ero xpax.
2) Poub oTeUECTBEHHBIX VUEHDIX B CTAHOBJICHHH U Pa3BUTHH MHPOBOH OPraHH4ecKoi
XUMHUH.
3) CorpeMeHHBIE IIPE/ICTARICHHS O TCOPUH XHMHYECKOTO CTPOCHMUS.
Tema 2.1.2 Copnep:xanne yuebHOro MaTepHasa 4 3




Teopus crpoenus oprannvecxux | | ) peanocsuiku cosiannsg reopin CTPOCHUS. OCHOBHbIC MOIOKEHHS TEOPHH CTPOCHHUA A.

| coeanpennii A.M.byrneposa. M. byrreposa. Xumnueckoe CTPOCHWE M CBOHCTBA OPraHUYCCKUX BEUICCTB. | ToHsSTHE 06

n3oMeprH. CriocoOnl 0ToBpaKenns CTpoeH s MOJIEKYJIBI ((POPMYITBL MoIeH). 3uayeHme

I'ubpuamauns atomueix Teopun A. M. byTaeposa ams passurua opranuyeckoii xuvuum 1 XHMMYECKHX 1TPOTHO30B,
opOuraiieii. 2)Crtpoenne aroma yriepoa. DneKTpoHHoe 0611aKO M OpOHTANS, §- I p-opburanu.

DNEeKTPOHHEIE 1 PIICKTPOHHO-Tpadiueckre HOpMyIIBL aTOMA YIIepoaa B OCHOBHOM U
BO30YKACHHOM COCTOSIHUAX. KOBATEHTHAT XHMIYecKas CRI3n U ee Knaccuukanms mo
criocody nepekpeIBaHms opOuTanei (o- u n-Ces13u). [onarue rubpuansanmm. Paznuunsie
THIILI THOPHIH3ALMH.

CamocrosTensnas paGora 00y4Jarommxcs:

Kparkue ceenenus no ucropuu Bo3snukHoBe HIg 1 PAa3sBUTHS OPraHMYeCcKOH XMMHH.
Kusnb U gesrensuocts AM. bytieposa.

Tema 2.1.3 Coaepixanne yaebuoro mMarepuaJia

Knacendukaumus opranmyecknx Knacendukauns oprannyeckux semecrs
COCAHHEHHIT. B SABUCUMOCTH OT CTPOEHUs yrIepoaHoi tenu. [oHaTue ¢yHKkunoHaIbHoil TPYIIIIBL.
Knaccudukarus opranmyecknx semects no TUITY QYHKUMOHATEHOM IPYIIIILI.

Camocroarennnas paGora obyJaommxes:

Brinonnenue ynpaxkuenuii no KJIaCCH(DMKALIUKM OPraHUYecKHX COeIHHE HIH.

Tema 2.1.4 Conepzamnue yuebuoro MarepuaJsa
OcHOBBI HOMEHKIATYPBI TpuBuanbHeIe Hazsanus, PatuonansHas HOMEHKJIATYpa KaK [peInecTBEHHUIA
OPraHuvYecKHX BEIIEeCTR. HoMenkarypst IUPAC. Homenknarypa IUPAC: NPUHLMITEL 00pa30BaHKs HA3BAHMIL,

CTapUIMHCTBO (DYHKLIMOHAIBHBIX PYII, UX 0603HAYCHHUE B npedureax u cydduxcax
Ha3BaHHH OpraHUYEeCKHX BEIEeCTB.,

CamocTosnrensnan paGora 00yyaromuxes:

Brimosinenue VIOPaKHeHHH 110 COCTARJICHHIO HA3BAHMWIT OpraHu4eCcKHX COeOMHEe M.
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| Tenma 2.]._5 o

J H3omepus u ee Bujib.

Conepxanue yuebuoro Marepuaiia

CTPYKTYPHAsS H30OMEPHST: MEKKIACCOBAs. YTVICPOIHOIO CKCICTA. TIONOXEHUS KPATHO
CBA3H 1 QYHKIHOLAILHOH IPYIIILI. Hpocrpancreennas usomepus: rcoMeTpuyecKkas u
onTuyeckast. [Tonarue acummeTpryeckoro ueHrpa. BzanMHoe snusnue atomMo B
MOJIEKYJIaX OpPraHHMYeCKUX BEIIeCTR

Camocrositesibuas pabora obyvyarommxes:

Brinmonnenye YIPOKHECHHUH Ha CocTaeJsicHue H30MEPOB pPa3IMYHLIX BHIOB.

Tema 2.1.6

Peaxkunu oprannvecknx

Coxepzxanne yuebnoro marepuaia

THel XHMHUeCKIX peakimii B OPTaHWYCCKO XUMHH. THITEI PeaKIHOHHOCIOCOGHEIX
HACTHIL M MEXAHW3MbI DKM B Opraniyeckol Xumun. Biaumuoe siusHme aroMoB B

Pewrenne 3a1au na Brizos
MOJIERYISAPHOIT Gopmyb
OPraHHYecKHX COeAHHeH Hii.

Koutpoas 3nannii no reme
«CTpoeHne opraunyecknx
COeIHHEeHNTi»

COeIHHEHI.
MOJICKYJIE OPraHUYeCKHX COEMHEHMIL.
Camocrosrenbnas pa6ora obyyarmmnxes:
Brimonuenue 3ananuii na onpenenenue THros peakuuu
Tema 2.1.7 Conepikanne yuebuoro mMarepuana

1) Pemenne pacuernsrx 3anay na YCTAROBJIEHHE MOJICKYIAPHOHA U CIPYKTYPHOH (Bopmyit
YICBOOPO/IA.

Pemenne 3anau neckomsxuMu cnocobamu na NIpUMEpe 3aa4K Ha HAXOKICHHE
MPOCTEHIICH (BOPMYITLI OPraHHYECKOI0 BEIECTRA O MAHHbIM O MaCCOBBIX JIONISAX
XUMHYCCKHX SIEMEHTOB B HEM, M0 JaHHBIM O IO Macce U MPOIYKTANX PeaKkLHH rOpeHus,
TI0 IAHHBIM O MACCORBIX 019X XMMHYECKHAX MEMEHTOB B Hell U OTHOCHTENILHOH
TUIOTHOCTH €ro napos 1o Apyromy razy (D H2 , De, DO2. DN2 u ap.).

2) Y4er M KOHTPOIb 3HAHHUIT 110 NpoHIeHHBIM TeMaM. Pemenue 3anay.
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| CamocTostTe bnas pabora obyqaioummxes:

Boimonnenue vipaskaenuii u pemmenue 3anay

- Tema 2.2,

YrieBo1opoas!  nx npupoanbie
HCTOYHHKH

Tema 2.2.1

Ipupoansie nerounukn
YIJI€BOIOPO/IOB.

Conepskanue yuebuoro MarepHaia

[TpupoaHbie HeToOUHMKH yriegosoponos. Hedrs. Haxosaenue B nipupoze, cocrar u
(usnyeckue cBoHCTBA HedTH. IpomeimnenHas nepepatorka HedTH.

Pexrudpuxaims nedru, ocnornsie (pakuuu ee paznencHmg. UX HCMOMB30BALMe.
Bropuunas nepepaGorka He(TenpoavKToB.

[puponueiii u nonyTHeH He(TAHOI raz. CpaBHeHue coctana TPHPOAHOTO M NOMYTHOTO
I'd30B, MX TIPAKTHYECKOE HCHOIB30BAHHE.,

Kamenuerii vroik. OCHOBHBIE HalpaBJIEHHUS UCIIOL30BaAHIIS KaMEHHOI'0 yT4. Kokcosanue
KaMEHHOT0 VITIA. BAYKHEHIIIHE [IPOIXYKTBI 2TOIO Ipolecca: KOKC, KaMEHHOYTOIhHAA CMOJIA.

CamocTosrennuas patora obyuamomuxes: ',

ITonrorosxa coobiienntt "Ixonoruueckue aciexTrs HCITO.1b30BAHUS YTIIEROI0POIHOIO

p
CBIpEA", "YIIIeBOIOPOAHOE TOTLIMBO, €0 BHIB U HasHayeHue", "Meropus oTkpeiTHs U
pa3paboTKu ra3oBEIX U HEQTIHBIX MECTOpOKAeHUH B Poccun”.

Tema 2.2.2

IIpeneasuble VIIEBOJOPO/ILL,

Ankanel.

]
bo

Conepixanne yueGnoro MAaTepHana

l'omonoruyeckuii psan ankanos. Tloustie 06 YIIEBOI0pOsax. OcobeHHOCTH cTpoetst
TIPENCILHBIX YTICBOAOPOAOB. | OMONorHyeckmit psi u H3omepust napapunos. Hopmansnoe
M PA3sBETBICHHOC CTPOCHHE YIIIEPOAHOI ey, Homenknarypa ankanos u anumssrx

3aMCCTUTENCH. XUMHYECKHE CBOMCTBA ATKALOR. Peakumn Sg-tHmna: FranoreHUpoOBaHue
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(padorst H.H. Cemenona). HuTposatine no Konogasiosy. Mpumenenue it CIIOCOOLI

HonyHenus ankanos. JlaGoparopusie crioco6a; HOTYYEHNs alIkaHoB: CUHTe?3 Bropua.
AEKapOOKCHINpOBaHue, THAPONIN3 kapOuaa amommunmy.

e |

CamocTosTenbnas paboTa oGyuaionmxes:

Beimoanenne ynpauenuii s HOMCHKIIATYPE U 110 COCTARIEHHIO bopmyn ankanos.
S

f

hema 2.
|

| Henpeaebunie YIVIEBOBOA0ODOIbI.
AJNKCHBI,

-—

23

—_—
Conepsranne yueGuoro marepuasia

[omoornueckui PAL alkenoB obmas hopmyna ankenos. Hzomepns stumenorpix
YLJICBO.IOPOIOB: MEKKIaccoRas, YIIEPOJHOTO CKENeTA, MOJI0MKEH S KPaTHOH CBA3H,
reomerpuyeckas. CoitcTa u Tolys4enue ankeHor. [Ipasmuio Maprosrukora u ero
JIEKTpOHHOE 060cHOBaHme. Peakmun TAIOTCHUPOBAH 1. IHAPOTaAIOreHUPOBaHM,
FApaTaldK. ruapupoeanus. Peaxys Barnepa u ee 3navenus mig O0OHapyKeHus
HENPE1eALHBIX YIIICBOAOPOLOR, NOJLYYEeHHS TTTHKOIe.

Camocrostenbuas pabora obyuarmmxes:

Beimomienne ynpasknenmuii HOMEHKIIaType M 1o CoCTaBie HHIO opmyn ankenos,
HEMOYKH NpeBpalieHuii.
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Tema Conep:ranue yaeGuoro MaTepuaia

Juenosbie YIIE€BOAOPOALL. IonsTe u KIaCCHMUKALMS THEHOBLIX YITIEBOJI0PO/IOB 110 B3aHMHOMY PacIiofnoske HHIO
KpaTHEIX cBs13ei B Monekyne. OcobeHHOCTH XHMHIECKUX CBOHCTB CONPAKEHHEIX MHEHOR.
KaK CNCACTBHE MX 2JIEKTPOHHOTO CTpoeHHUsL. OCHOBHEIE MOHATHS XUMUK
BBICOKOMOJICKYISAIPHBIX COeNHHEHMIL. Honumepusanus auenos. Cnoco6s1 nosnyyenus

AHEHOBLIN YIIeBOAOPOIOB: paboTe C.B. JleGenepa. ACTUAPUPOBAHNE ANKAHOB.

Camocrositensuas pa6ora o0yuarmmxes:

Brmonnenue 3ananuit o HOMCHKIATYpe, Uernoyek nepexoion, pelenme 3anay.




" Tema 2.2.5

AleTIIEHOBDIE YLAEeBOLOPOIBL,
AJTKNUBIL.

S
- Coxepxanne ydeGuoro marepuasa

H ApYITHX allKMHOB. HoMeHKIaTypa aleThi1e HORbIX VIVIEBOIOPOAOB. M30oMepus

H NIPUMEHCHHE aTKUHOB. OCOOEHHOCTH peakiinii MPHCOETHHEHH S 110 TPOMHON yriiepo-
YIepoaHoi cesizu. Peakuma Kyueposa. Ipasio MapKOBHHKOBa NPUMEHHTETLHO K
auetuiaeHam. [lonyyenue ankunos. [onyuenne anetunena NHPOJIN30M MeTaHa U
KapOU/IHBIM METOIOM.

F'ovoaoruuecknii paj ankunos. DaekTponHoe 1 NPOCTPAHCTBEHHOC CTPOCHHE AlleTHIIe HA

MEYKKJ1accoBad, YIIIEPOOHOTO CKeJeTa. MOJOKEeHU Kp‘aTHOI::I CBsI3M. XMMHYeCKHe CBOHCTBA

Camocroarenbnas pabora o6yqarmuxes:

Brimonnenue 3a1aHMH 110 HOMEHK/IATYpE. IETOUYEK HEPEXOOOB, peIIeHHE 3a1ay.

Tema 2.2.6

J Huxinoankanmpl.

|

Conep:xanne y4eGuoro Matepuasa

["omonoruyeckuii pss u HOMEHKIATypa HHMKJIO&IKaHOB, ux obwas hopmyna. [lonsTue o
HANPAKEHAK LMKTIA. H30MEepHS HMKIOATKAHOB: MEXKKIACCOBAs, YIIIEPOJHOrO CKeNeTa.
rcOMeTpHYECCKas. XI/IMHLIBCKHC CBOHCTBA HHUKJITIOQ/IKaHOR.

o

CamocroarensHas pa6oTa o6yuaompaxes:

Brinonnenue 3a0aHHH MO HOMEHKJIaType. HeNno4YeK NCPEX0/0B, pCHIEHHUE 3a1ay.

‘ Tema 2.2.7
ApomMaTHYecKHe YrieBoaopoIbL.

‘ Xumuyeckue ¢BOiCTBA apeHOB.

Cosepanne yaeGuoro marepuana

1)Apensr. ['omonoruueckuii ps apeHos. Benson kax NpEeACTABUTEN b apeHOB. Pazgutue
Hpe/ICTABIEHHH O CTpoeHuH Oensona. HomeHknarypa Ui 1u3aMeneHHbIx NPOM3BOAHBIX
OeH30/1a: opmio-, Mema-, napa-pacrioNoKeHue 3aMecTU e,

2)XMMUYECKHE CBOHCTBA apeHOB. IIprumeprl peakimii a5eKTpoDHITBHOTO 3aMene s
aTOTCHUPOBAHHA, HUTPOBAHMS. PEaKium ruApHpOBanms U MPUCOeTHIICHMS XJI0pa K
Oensoiry. OCOOEHHOCTH XHMHYECKIX CBOHCTE FOMOIOros GeH30ma. BzaumHoe piusHue
dTOMOB Ha NPUMEpE r'OMOJIOTOB apeHOB. [IpuMeHeHne U OyICHHE apeHoB.

/\pOM&TH3aL1H5! AJIKAHOB M UHKIOAIKAHOB. AHKI’IHHPOBHHHG benzoa.

8]
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abora obyvarwmnxes: |

(B

b e :

| CamocTosTeannas p
Brimonnenne sananmii no HOMEHKIAT) pe. LeNoYeK 1epexoos, peiucHue 3a1ay.

, . 7 =

Tema 2.2.8 Conepzranne yuednoro MaTepua.ia

Pewenne Tunoseix 3agay no Teme | 1) Pemienne pacuernrix 3amay mo TeMaM «ATKaHBI), «AJKeHbIy. «AJIKMHBL,

«¥Yraesoaopoawiy. «uxnoankanpy, «ApoMatuyeckue YITIRBOLOPOIBL..
Kontpoas suanmuii no teme 2)Yuer u koHTpoNs 3HAHMI 1o NPOHICHHBIM TeMaM. Permenue 3anay
«¥YrieBoaopoaby.

Camocroareasuas pabora o6yuarmmxes: 1

BLIHOHHEHHQ‘ 3aJaHui o HOM@HKJTEIT}’})(‘_‘. Leroyek INepexonos, PeHIeHHEe 3a51ay

Tema 2.3.
Kucnoponcoaepskaume
CoeHHenns.
Tema 2.3.1 Conep:kanue yaeGuoro Marepiaa 4
Kucnoponconepmamme Ctpocnue u cBoiicrna CIHUPTOR. Knacenpukarus cuptToB. ['oMosornyeckuii psn
cocaunenus. Coupre, TIPEIC/IBHBIX OHOATOMHBIX CITHPTOR, W3omepus u Homenxaarypa AJIKAHOJIOB, UX 0fLIag

dopmyra. Xumuueckue crolicrra AIkaHO:10B. Peakimonnas crocobuocTs NPENesTbHbIX
O/IHOATOMHBIX CITHPTOB.

Muoroaromupie CnupThi. M3omepus u Ho MEHKIATYpa NpeAcTaBuTe el IBYX- U
TPEXATOMHEIX criupToB. OcobenHoCTH NUMHHCCKHX CBOHMCTB MHOTIOATOMHEIX CIIUPTOR. MX
Ka4eCTBEHHOe OOHapyKeHMe.

CamocrosnTennuas pabora ofyuarommnxes: 2

PaboTta ¢ yuebuoii JUTEPATYPOR U KOHCIIEKTHPOBaliHe 1) MeTanou, ero mpomsumenmoe



HOJYYCHUE M IPUMEHEHHC B IIPOMBIILICHHOCTH. bHOJIOI MuecKoe AeHCTBIE MeTaAHOA,

2) Crienmdnueckue enocodbi MO/ Ye HHA YTHIOBOIO crnupra, Du3noloruuecKoe JeHcTBHe
STaHOJIA.

Brino/ineHne 3a1anuii 110 HOMEHKIIATY pe. LIeNoYeK Mepexoion, pelIeHre 3a/1ay.

Tema 2.3.2

®eHobI.

Conep:kanue yuebHoro matepna.ia

DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTpoeHHte (eroa. Baaumuoe Biusmie
dpOMATH4ECKOro KOMbLA M THAPOKCHIBHOM IPyNbl. XMMHUYECKHe CBOMCTBA (JeHOA KaK
(DYHKLIHS €10 XMMHYECKOTO CTpOoeHHns. bpoMuposatiue (heHOMa (KayecTBEHHAs peaKLms),
HuTpoBanue. Ipumenenue Genona. [Toayyenue denona B npoMBIIIEHHOCTH,

(6]

12

CamocrosiTetbias paGora obydaronmxes:

Brimonnenue 3aJaHui 1o HOMCHKIIATYpE, LEHQUYEK NCPEXO OB, PCIIEHHME 3a/1ay.

Tema 2.3.3

ANbIeruabl H KeTOHBL.

Copnepxanne yyeGHOro matepnana

[TonsiTe 0 KapOOHMILHBIX coeaMHennsX. [ OMOIOrHUecKHe PAIBI ANBIETHIOR H
KETOHOB. JJICKTPOHHOE CTPOEHHE KapOOHUITBEHOIM CPYIIIIbL, H3omepus n HomenxaTypa
QIbJETHI0B H KETOHOB. PU3ndecKkHe CBOMCTBA KApGOHMIBHEIX COEMMHEHH. X HMHIeCKUe

CBOICTRA AJIBACTHIOB U KETOHOR. l—lpl’IMeHEHHB H ITOJIYYEHHC KaPGOHI’IJ'.[I)Hle COEJIMHEHHH.

AJbJETHAR U KETOHBI B TIPUPOJIE.

CamocroaTeabnas pabora 06yyarnmxes:

Brimonienue 3ananmit o HOMeHK/IaType, LICOYEK MePexo/I0B, PelIeHHe 3a1ay,
IToaroroska npesentarwn "Tokcnyeckoe AeHCTBHE AllbEIHIOR U KETOHOR Ha JKHBEIE
OpraHu3MeI".

Tema 2.3.4

Kap6oHoBbie KHCIOTEHI 1 HX
NPOH3BOAHDIE.

Copnep:kanne yaeGHOro Mmatepnaa

CTpoeHue 1 CBOHCTBA KapBOHOBBIX KHCAOT. [ OMOIOrMUYeCK il PAL NIPENCTLHBIX
OIHOOCHOBHEIX KapOOHOBLIX KHCIIOT, DICKTPOHHOE M NIPOCTPAHCTREHHOE CTPOEHHE
KapOOKCHILHOH Ipyribl. XuMuueckue cBoHCTBa KapBOHOBBIX KMCIOT, Baskie e
NIPEICTABHUTENN KapOOHOBBIX KHCIIOT.
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Tema 2.3.5
ITpocTeie n cnoxubie YPHPBL

Kuper Conn kap6onoBpix
KHCJIOT.

CamocrosTensuas padora obyuarmuxes:

{
jl

B})JI‘IOJ]HCHME 3alaHuiil 110 H()MCIII\'JI‘dTpr. LIETIOYEeK IEPEX0/I0B, PEIICHHE 3a/1a4.

Coaepixanne yuebnoro MaTepHaia

—_— e

4

D)Ctpoenue u HOMEHKJIaTYpa npocTeIX 3GUpoB, cnocoln nonyqenus. Ctpoenue u
HOMEHKNATYpa COMKHEIX HPHPOR. MEKKIACCOBAS H30MCpHUA ¢ KapOOHOBBIMM KHCIOTAMH.

CriocoGr! HonyyeH st clomHbIx 3¢hupos.

XUMHYEeCKHe CBOMCTRA 1 NpUMEHEHHE CITOKH

BIX 3 HpOB.

2)XKupe! kak cnoskHble >huph1 ruuepuna. Kap6onosbie kucnorsr. sxoasimme p cocTaB

HKHPOB. XMUMHUYECKHE CBONCTRA KHPOB: I'MIPO

JIM3, OMBUIEHHE, I'HIpHpoBanue. MiLia,

CriocoOr! monyueHns cosreii: B3aMMOICHCTBHE KApOOHOBEIX KHCIIOT ¢ METaTAMH,
OCHOBHBIMM OKCHJIAMH. OCHOBAHHSIMH, COMSAMMU: MENOYHOH MNMAPOINS CTOKHBIX 3pupoB.
XHUMHYeCKue CBOiCTRA coeli KapOOHOBBIX KHCIIOT.

CamocrosTensnas pabora 00yuaKIHXCS:

Pabota ¢ yue6uoii JUTEPaTYpPOil H KOHCIEKTH
MCIIOJIE30BAHME B OBITY M NIPOMBIIIUIEHHOCTH,

Tema 2.3.6

Yraesoabr. Monocaxapu st (Ha
MPHMEPE MOIEKYIIbI IIHOKO3bI).

Conepskanie yue6noro MarTepHa/ia

CBOMCTBA TIIFOKO3EI,
Camocrositennnas paGora 0DyYArO X CS :

PaGora ¢ yue6rnoii JIUTEPATYPOH M KOHCIICKTH
TNPUMEHCHHE NIIKOKO3HI.

/ 2
T =
posanme: 1)buonoruyecrkas ponn SKHPOB, MX
Ioarororka HpeseHTaumn «CUHTeTHYECKHE MOMOLIHe cpenctra — CMC (ZCTEPreHTEl), uX
MIPCHMYILIECTBA H HEOCTATK M,
|

ITonsTre 06 yrieromax. Kunaccnduxanus yriesonos, Mowuo-, 1u- u O THCAX APHIEL,
TPENCTABHTENN KOKAOH IPYNIBI YrIeBOA0B. BaykHelim e MPEACTaBUTETH MOHO3.
I'mokosa, crpoenue ee MOJIEKYJIBI U pH3MYECKHe CRBOIICTRA. Tayromepus. Xumuueckue

1
posaiine: 1)buonorudeckas pons u
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| Tema 2.3.7

Choxnbie caxapa.

Hducaxapuabi u noucaxapuabl.

Tema 2.3.8

«Kncaoponconepsrammue
COeHHEHH Y.

Kourpous suaununii no reme
«Knesopoacoaepsamme
COCHHEHN S,

Tema 2.4,

AsoTcoaepxammue COCAHHEHHTL,

PCHJEHHG THIIOBBIX 3a/1aY 110 TeMe

Pewenne 3anau no rewe. | ]
S . e
Coepaanue yuebnoro MaTepraJa p | 3

ﬂucaxapsmbl. CTPOCHHC I[I—‘lCﬂXﬁpPUJ,OB. BOCC"I'EIHHB.J’IHB&I‘OUH’IG H HG‘BOCCTaHaBJIHBﬂ}OU_lHe |
CBOHCTBA IMCAXAPUIOB KaK ClieCTRIe cotIeHeHus nuKna. CTpoenne u XxuMnyeckue
CBOHCTBA caxapo3sl. JIakTo3a u Maistoza KaK H30Mephl caxapossi. |
[omcaxapuner. O6uwee CTpoeHHe noucaxapunos. CTpoeHue MOJIEKY/IbI Kpaxmaia. |
Dusuyeckue cpoiicTaa Kpaxmaina, ero HaxoxueH1e B pupoe

u OMomoruueckas posb. XuMuueckme CBOHCTBa Kpaxmana. CTpoenue 3JEMEHTAPHOrO

3BEHA Henmonosel. [ uaponus LEIHON03bI, 00pA30OBaAHNWE CIIOMHDBIY pupoE ¢

HEOPTAHHYECKHMH M OPTaBHYECKUME KHCIOTAMM.

Camocrosrensuas pabora obyuaromuxes:

Pabora ¢ yueGnoii JINTEPATypoH u KOHCIeKTHpOBanue: 1) Jlaktosa u MankTo3a Kak
H30MEPBI Caxapo3bl.

2) Haxoxaenue B TPUPOLE M OHONOTHYECKAS PONIE LISITIONO3E].

Conepsranue yueGuoro MarepuaJia

)Pemienne pacyeranix 3anay o TemMaM «CriupThy, «Dero oy, «Kapborosbie kKHCTOTE,
«Yrmesomen.

2) Y4eT u KoHTpoh 3HAHMI o IpoHIeHHBIM Temam. Perenne 3anay

Camocrositenibuas pabora obyuyarommxes:

BBIHOHH(‘L‘HHC 3alaHMH 1o HOMCHKJI&T}’IJC, HEIIOYEK I1ePEX0I0R, pelIeHue 3anay

28



“ Tewa 2.4.1

| AMITHLI (HA HIPHMepe MOMEKY.IbI

Conepzranne yuebuoro Mmarepnana

[TonsiTre 06 dMHHax. rOMOﬂOFM‘JGC}{IfIC P3ULBL TIPC ACIBHDLIN ZLTI’I(I)&TH‘-IGCKHX H

I

AHILTHHA). ApOMATHHCCKHUN aMHHOB, M30MEPHS M HOMeHKIaTypa. Knaccnpukaims u moMepus f
aMHHOB. llepBrHYHBIE, BTOPUUHBIC 1 TPETHYHBIE AMMHDL. XMMUUYECKHE CBORCTEA AMUHOB. [
AHWINH KaK OPraHH4ecKoe OCHOBAHHE.
[Tomyyenue amunos. Paoter H. H. 3ununa.
Camocrositenbnas paGora obyqatomuxes: ] [
,
Brinosinenue 3aianuii o HoMeHKmaType, Lenoyex IePEX0I0B, PellicHHE 3a1ay. |
|
Tema 2.4.2 Conepxanne yqedHoro marepunaia 2 | 3
AMUHOKHCJI0TEL, HonsTie 06 aMMHOKHMCIOTAX, UX KnaccubUKAIMS U cTpoenue. OnTuyeckas u3oMepus o-
aMUHOKHC10T. HOMeHKIaTypa aMUHOKHCIOT. JIBOHCTBEHHOCTL KHCTOTHO-OCHOBHEIX J
CBOHMCTB aMHHOKHCIIOT M €€ pUYMHBL. [lenTuanas cpass.
Camocrostenbuas pabota obyuarowyurxes: 2 |
HoaroTorka npeseHranmm « AMHHOKHCIOTE- HX BHOIOrHYECKas POJIb W IPUMEHEHHE.
Tema 2.4.3 Conepsranne yuebnoro matepuaia 2
benku. benkn kax npupoansie nonumepsr. [epeuunas, BTOPHYHAA, TPETHYHAS W YeTBEPTHYHAS
CTPYKTYph! OeiikoB. PUOpHTIpHbIE M II00YNspHbIe 6eiKku. XUMUYecKUe CBOHCTRA
OeNKOB: ropenue, AeHaTypalus, THAPOINS, KAYeCTREHHbIC (LIBETHBIE) PEAKIIMH.
CamocrosiTenbuas paGora o6yqaiommxes: 2
PaGoTa ¢ yuebHOM nuTepaTypoii 1 oaroTosKa npesenrammii: 1)buocunres Genka B 3kuUBOi
knetke. 2)l eHHas vH)eHepus 1 6HOTEXHOIOTHS.
Tema 2.4.4 Conepskanne yaebuoro marepnana 2 2
=]

o,



Pemrenue THNOBBIX 32444 110 TeMme
| «A30TCOdCpPKRAMNE COCTHHCHI.

Peinenne pacueTHBIN 3a71a4 110 TeMaM «A MM ». «AMHHOKMCTIOThI». «benkmy.

Cavocroarenbnas pabora ofyqaioumxes:

Brinonnenue 3a0aHuIT 110 HOMEHKIIATYpE, Lenoyek NEPEXOI0B. pPEUICHHE 3a/1aY

' Tema 2.4.5 Costeparanne yueGuoro marepunana Z 2
;
 Hykitennosble kueaornl. Hyxiennossle kuenoTel kax npupomisle nonumepsl. Hykieorunsl, ux crpoenue,
npumepsl. AT® u AJID, ux BzaumornpeppaiieHme u POJIb 3TOTO Mpouecca B MPUPOJIE.
Honstne JIHK u PHK. Ctpoenne JTHK. ee NEPBHYHAT U BTOPUYHAS CTPYKTYpa.
' CamocroaTenbHast pa6ora 06yqarmmuxces: |
|
|
|
| Pabota ¢ yuebuoit nureparypoii u KoHenektuposanue: Paborer @. Kpuka u J|. Yortcona.
|
!
| bronoruyeckoe 3HaYeHte HYKICHHOBEIX KMCIOT 1 GellkoB.
|
Tema 2.4.6 Coaepikanue yuebnoro marepuasa 2 2
kon’rponb 3HAHMI no Teme Y4eT 1 KOHTPOIIb 3HAHMI 1O MPOIiIeHHKIM Teman. Pelenme 3aja4
L<A30’1"cogcpmaume COeNHHEeH .
1’ CamoctonTenbnas paGora o6yarmmxes: 1
|
| Brinosinenue 3aganuii 110 HoMeHKIaType. nenouck IIEPEX0JI0B, peleHue 3a1ay4
| Tema 2.4.7 Conepanne yueGuoro marepnana: 2 2

| I'eneruyeckas cBs3nL MEKIY
| KJ1acecamMu OpraHu4vecKnx
| COeJUHEeHHI.

;

!

YIpaKHEHHS 1O COCTABNEHHIO YPABHEH U PeaKlmi ¢ y9acTHEM OpraHHYeCKHX
COCIIMHCHIH, PCAKLMH HWIUTIOCTPUPYIOIIKX [eHETHYECKYIO CBA3D MEIKIY pazIMdHBIMH
KJIACCAMM OPraHHYECKHX COEIMHEHMIA,

CamocrosaTenbnas paGora obyqaommxes:

Brinonnenne 3a/IaHUH 110 HOMCHKJIATYype, HEernoueKk IIEPEXOI0B, pPCUIEHHE 34144
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! Tenma 2.‘4.4

bBuonornyeckn akriBHbIe
| coelHHeHHs.

' C OIEpA\aHlI(’ vaebHOr o \mmpuaﬂd
|

| @epmentel. Tlongrue o dpepmenTax Kak 0 OHOTOrHYECKUN KaTajlu3aropax 0enKoRroii

CEITeKTHBHOCTD M 3P (PEKTHBHOCTE.

npupoasl. Kiracenpurauns gepmentos. OcoGeHHOCTH CTPOEHNS 1 CBOHCTE (epMenTOB:

I

CamocTosTenpnas padora oby4alommxes:
PaboTa ¢ yuebHOM nuTepaTypoil 1 OAr0TORKa COOBIICHMIA:

1) «XHMHS | 310pOBhE: MEKapCTBa KaK XHMHOTEPAIIEBTHICCKHE IPerapaTh

PErYIIALMEO KU3HEAEATETEHOCTH Opranusma.

2) ((F()pMOHBI Kak OMOJIOTMYECKH aKTHBHEIC BCIHIECTBA, BBINOIHARIIIHE SHIACKPHUHHYIO

3}

Tema 2.5

Bbuonornyecku AKTHBHbBIEC
COCAHUHCHIA.

JAuddepenunpopannniii 3aqer.

Conep:ranue yaeGHOro marepuasa

IHonsitie 0 Buramunax. VIx xaaccudukanns u o6o3HaueHne. ABUTAMHHO3EL,
FUTIEPBUTAMHHOZKEI M THIIOBUTAMMHO3B], HX NpOMHIaKTHKA.

Hrorosoe 3ausstHe

|8

Beero:

JL1s1 XapakTepucTHKHE YPOBHS YCBOEHHS yueOHOro MaTepHana HCIIONB3YIOTCS ClIeAYIOIIHE 0003HaAYeHHU

1 - o3HaKOMHTENBHBIN (Y3HABAHKE paHee U3YYEHHBIX 0BBEKTOB, CBOJCTB);

2 - PeIPOLYKTHBHBIHN (BLIIOIHCHHAE AEATENBHOCTH IO 00pasily, MHCTPYKIIHM HIIH TI0T pyKoBoACTBOM)"

3 — MPOAYKTUBHBIN (ITAHAPOBAHUE M CAMOCTOATE/ILHOE BELINOJHEHNE ACATCABHOCTH. penreHue nmpoOIeMHBIX 3a1a4)
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3.YCJIOBUS PEAJIM3ALIMU YYEBHOM AUCHUTTJIIUHbI

3.1 TpeGopanun K MaTepPHANBHO-TEXHHYECKOMY o0ecneqyeHH o

Peasmsaumst yueGHol jucuuminnbl tpebyer Hamuuns yuebHoro kaduuera

«Heoprannyeckoil 1 opranuueckoit XumMumy

Obopyaosanue yueGHoro kaburera:

YuehHo-lporpammuas 10KYMeHTalMs: ipuMepHast yueGuas nporpamma, padouas
yueOHas nporpamma, KaieHaapHO-TEMATHYECKNH 1Ak,

2 —

N o U s W

Jlocka knaccHas

CToJ1 1 CTyn JuUisl npernoiaBaremns

CTOJIBI M CTYJIBS JIJI51 CTYZCHTOB

[Mkad st peakTuBOB

HIkad nms uHCTPYMEHTOB M IpuGOpOB

[1kag BeITsSKHON

CTon kagebHBIH JU1s HarpeBaTeNbHbBIX TPHOOPOB

Texuuueckue cpenctsa 00yyenus:;

] .

o]

Komiibslorep
MytbTume/iitnas yeranoBka.

ObopyaosaHue naboparopuu u pabounx Mecr:

(R

o0

9.

S e n B

Kanbrynsatopst

Becebl paBHomsieuHsle, pydHbIE ¢ NpenesiaMM B3BEIUMBAHMS B rpammax:
010.02raolr;010.1rnoSr;orlrno20r;ot5rnol Or

PasHosec

[lnurka snexrpudeckas

baus BonsiHas

Tepmomerp xumunueckni

Cerku MeTajlMueckue acGecTHPOBAHHbIE

HTaTus MeTainueckuii ¢ HabopoM Kosiell U Nanok

LraTus s npobupox

10.Cuuproska

[

Apeomerp

12.JlaboparopHas nmocyna
[3. TaGnuua «llepronrueckas cucrema eMEHTOR . U. Menneneesay
14. Tabnynua « INeKTPOXAMHYCCKHH psill HATIPSHKEHUH METATOBRY

[5. Tabmuua «PacTBOPMMOCTb CONEl, OCHOBAHMH, KUCTOT B BOIEY
16. Tabnuuwr
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17.Heoprarmyeciie BEINeCTRa, peakTupsl, HHIAUKATOPKI coracyo IIporpamMme
yaeOHoit AUCUUILTUHEL,

3.2HH¢0pM3uH0HHoe obecneyenne OﬁyquHH:(Hepe‘IeHB
PCKOMEHIYyeMEIX  yueGrpmg H3TaHHH, I/IHTepHeT-pecypcos, AOTIONTIHUTE TR HO]
TUTepaTypEr)

Hcrounngn HHpOpMaITHY:
OcHoBuasn JHTEpaTypa:

1. Caerxo O.E. Xumus: Y4eOHUK mug KOJLUTe Keld: 061H€06p&30BaT6JIBHaH
HoArotoeka / O.E. Caenko. - Poctos H/ 1 : Denukce, 2020, — 282 ¢c.

HAononuurensnasg JIHTEepaTypa :

. Bumnos, JI. 4. XuAMUS: yuebhux s CITO / JT. H. baunos, U. J1.
Hepgunora, T. B, Cokonopa. — CaHKT-HeTep6ypr: Jlams, 2021, — 3BC «Jlampy.

Z, Penerurop mo xmvmpy : Y4eOHOe mocobue / TIox penakmuedi A. C.
Eroposoit.— Pocrog H/J1: ®enuke, 2017, - 9BC «Jlaupy.

205 B useonsancs D] \floamoas e/
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4.KOHTPOJIb M OLIEHKA PE3Y.JIbTATOR OCBOEHHSA YYEBHOM

JAUCHHUITIINHBI

Konrposs

OCYLUECTBISICTCS [IpenogaBaTelieM B

M OLCHKa pE3yJIbTATOB OCBOEHHS Y4eOHOH NHUCLIMIUIMHEI
IpoLecce  MPOBEACHHS

NPAKTUYECKHX

3aHATUH W j1abopaTopHLIX  pabor, TCCTHPOBAaHHS, a TaKKe BbINIOJHEHMS
00y4arOLIMMHCS UHIMBUYaIIBHBIX 3a7IaHuH, POEKTOB, HUCCIETOBAHMI,

OcnoBubie moKazaTean oUeHKH

Pe3yJabTATOB

DOpPMBI H METObI

KOHTPOJIS M OEHKH

YMeHus:
-COCTABIATE - OMEKTPOHHBIE U Tpaduyeckue
| CTpOCHHS WICKTPOHHBIX 000N0UYEK aTOMOB;

(hopmyel

-IIPOrHO3HPOBATL XMMHWYECKHE CBOICTBA SJIEMEHTOB, UCXO /151

H3  UX  TOJIOMKCHHS B NEPUOAHYECKOH  cucTemMe W
3JICKTPOHHOTO CTPOEHHUS
-COCTaBAATL  XUMHYECKHE  (DOPMYNILI  COCAMHEHUH B

COOTBETCTBHH  CO  CTENEHBID OKUCIEHUS XUMHYCCKHUX

IEMCHTOB.

3HaHU;
- nepunoanveckuit 3akon  JILWM. Mengeneera B cpeTe
YUCHHA O CTPOCHHH  aTOMa, MPHHUUIBL  HOCTPOCHUS

NCPHOAHUCCKOH CHCTCMbI 3JICMEHTOB:

-KBaAHTOBO-MCXAHUYECKUE OpeacTaBIEeHud O CTPOCHHHU
aToOMOB

- OOWLYIO XapakTepHCTHKY S-, p-, d — anemeHTOB, HX
OHOJIOHYECKYIO POJIb M TPUMEHEHUE B MeIUIHHE;

- BQOKHEHIINE BMIbl XUMUUYECKOH CBSI3M M MEXAHU3IM HX
o0pazoBaHus

POpPMEI KOHTPOJIS:
|.®ponTanbHbI 0npoc
2. M auBn yansHblblii;
3..I'pynnogoit;

4. . KomOuHUpOBAHHBIIL:
5..CaMOKOHTPOJIB;
MeToabl KOHTpOA:.
1.YcTHBI;

2. [luckmeHHbIi

3. Tecruposauue.

YMEHuU:

® COCTABJIATL  YPABHCHUSL peakiMii MOHHOrO oOMeHa B
MOJICKYJIIPHOM H HOHHOM BHJIE!

® peLIaTh 3a1a4l HA PaCTBOPBI;

® YPaBHUBATL OKHCIUTEILHO—BOCCTAHOBHTENbHbIE PEAKLIHH
METOJIOM 3JIEKTPOHHOrO GanaHca;

-COCTAaBIATL  YPABHEHMS THAPOAM3A  COJIEH, OMpPENeIsITh

DopMBI KOHTPOJIA:
L. ®poHTansHLIi onpoc
2 MHanBU YA bHbIbIH;

3..I'pynnosoii;
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J KHCIOTHOCTE Cpeibl
|

| BHans;

* - Oydepuble pacTBOpEL 1 Hx CBOMNCTBA;
¢ TCOPHIO KOJIIOHAHBIX PACTBOPOB;

~OCHOBHLIC MOMOMKEHUS TEOPHU PACTBOPOB

1 3JICKTPOJIMTHUECKON MCCOLUHALIMN:
“HPOTOJHTHYECKYIO TEOPUIO KUCIIOT U OCHOBAHM

- [IpaBlijla HanuCaHust HOHHBIX YpaBHEHMit peaku i

- JITOPUTM PELICHHA PACYETHBIX 3a4a4 110 NPUIOTORNECHHIO
TEXHIHYCCKUX H TOYHBIX PACTBOPOB;

- dropiT™ peuerna OBP Metogom anekTportoro Gananca:

- 1IPABILIA ONPECIEH NS KHCIOTHOCTH CPE/ibl M HANPABIEH s
FHIPOJIN3a;

- QITOPHTM COCTABJICHNS HOHHBIX ypaBHEHUH peakiiuii 1pu
FHAPONH3E

..KOM6anpOBaHHbm;
5..CaMOKOHTPOIB;
Meroaer konTpons:.
1.YcTpit;

2. ITuceMeHnbIi

3. IMpakruyeckuii

YMeHus:

[pumMeHsTs KOMTBIOTEPHLIC  TENEKOMMYHUKALIMOHHBIE
CPCICTBA NP HIIOHCKEe HEOOX0AMMOM HHpOopMaLi

SHauus:

| ~OCHOBBI MHOPMATHKHN

Yaenne:

Haxoants  nndopmanmio o  sHavenun  xumun 118t
CHEUHAIBHOCTH

3Hanune:;

AJIropuT™ padoTsl ¢ SJICKTPOHHOH KapTOTEKONW W HHTEpHET
pecypeamu

YmeHus:
Haxonuts ceenenus o6 HCTOPHS OTKPBITHSA NEPUOJ, 3aKOHA,

TCOPHIL — SNIEKTPOJNTHUECKOR — NMCCOLHMALAM,  TEOPHHU
byrneposa, paxneiimux oTkpeITUsIX B 06acTH XUMUH,

l; Suanug:
|
' ANroputm padorel ¢ YIEKTPOHHOH KapTOTEKOH M HHTEpHET
chc_\-'pcar\-1 H




YneHus:

(.‘OCTE,!BJIHTIJ HA3BAH K OpraHuyecknx COCAMHEHHE CO
CHCTEMATHYECKON HOMEH KJiarype:

Cxembl peaxumii, XapakTepU3yIOUINX CBOHCTRA
OPraHHYeCKUX BEIUECTB, OOBSCHNTH B3AHMHOE BIAHSIHUE
aTOMOB:
3HaHus:

-OCHOBHEIE KJ1acchl OPraHvYecKux  coemm HEHU, HX
CTPOCHHE, CBOWCTBA, MONYYEHUE U NPUMCHEHHE; Bee BUJIbI
H30MEpHH,

5. OPFAHU3ALIUSI OBPA3OBATEJBHOIO IMPOLECCA JIJISA OBYUEHMUSI
WHBAJINJOB U JIUL C OIPAHUYEHHBIMHU BO3MOKHOCTSIMHU 310POBbS

B nessx peanusalnm MHAMBHAYATbHOIO noaxoaa k o0yueHuio 00yuarommxes,
OCYLICCTBIIOIINX  y4eOHbIH 1poLece mo coOGCTBEHHOM TPAGKTOPHK B paMKax
HHAMBHIYaNbHOTO pabovero miaHa, W3ydeHHe NaHHOI AUCHMITHHLL Gazupyercs
CIICAYIONMX  BO3MOMKHOCTAX:  oO0ecrneyeHue BHCAYUTOPHOH  paboThl  co
CIYACHTAaMHM, B TOM uuClle, B DJEKTPOHHOH 0BpasoBaTelbHON cpene ¢
HCIIONIL30BaHHEM COOTBETCTBYIOLLENO MPOrpaMMHOro obopynoBatus,
JAUCTAHLUMOHHBIX  hOpM  00yYeHHs,  BO3MOKHOCTH Unrepuer-pecypcos,
HHJIMBUIYATBHBIX KOHCYJLTALME W T,

Paspaborumku:
['BIIOY CK «ITaTuropckuil MenMUMHCKUI KOJUJIC K
HpEHO/IaBaTeIlb MEPBOH KBAIH(DUKALIMOHHON KaTeropuu buprokosa E.B. I
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