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COIrNnACOBAHO:
3amecTuTenb gupektopa guanana no

A.B. CmexoBa
20/ T,

Paboyad nporpamMma y4yeb6HOW AuMcCUUNANHBI «XUMUA» pa3paboTaHa B
cooTBeTCTBUM C TpeboBaHUAMU DT OC cpegHero obuiero o6pasoBaHus,
YTBEPXXAEHHOTO nprvkasom MuHucTepcTtBa o6pas3oBaHua v Hayku P® ot 17 mas 2012
roga Ne 413, Ha OCHOBe NMPUMEPHON NporpamMmmMbl o6ueo6pa3oBaTe/ibHON YYeBOHOW
ANCUMNANHBE «XUMUS» peKOMeHA0BaHHOW PTAY «®UPO» o1 23 ntons 2015 r, no
cneymnanbHoctTaM: 23.02.01 «OpraHun3auna nepeBo3oK M yNnpaB/eHNA Ha TpaHcnopTe
(no Bupgam)», 22.02.06 «CBapo4Hoe npou3BoacTeo», 09.02.04 «MIHpopMaLNOHHbIE
cucTeMmbl (MO oTpacnam)

Nop Havana nogrotosku 2018 .
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obpa3oBaHnss «MOPCKON rocyaapCTBEHHbIA YHUBeEpCUTET wuMeHu agmupana [.U.
HeBenbcKkoro»

PeueH3eHT: MepoBuk H.A., npenogaBatenb AUCUUNNAUHLI «XUMUa», HO® ABPY
r.Haxopgka.
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1. HTACIIOPT IPOT'PAMMBI YYEBHOM JUCHUTLJTAHBI
Xumusa

1.1. O6sacTh NIpUMEHEHHUSI IPOT PAMMBbI

Pabouas mporpamMma y4eOHOM AMCUMIUIMHBI SIBJSIETCS YaCTbIO OCHOBHOWM
o0pa3oBareabHON MporpaMMbl CPEAHEr0 MPOPECCUOHAIBHOTO 00pa30BaHUs IO
nporpaMMe MOJArOTOBKM  crnenuanucToB cpeanero 3BeHa (ITTICC3), mo
CHELMATIBHOCTSIM:
23.02.01 Opranu3anusi NepeBo30K U YNPABJIECHUE HA TPaHCHIOPTE (110 BUAAM),
22.02.06 «CBapo4yHO€e IPOU3BOACTBOY,
09.02.04 «apopManoOHHBIE CHCTEMBI (IO OTPACIISIM )».

1.2. MecTo y4eOHOII AUCHHUIIMHBI B CTPYKTYpPe OCHOBHOH 00pa30oBaTe/IbHOM
nporpammsl (IHIICC3):
JlucumrnianHa BXOAUT B 001e00pa3oBaTeIbHbIA UK

1.3. Henn u 3amaum y4eOHOIl NHCOMIVIMHBI — TpPeOOBaHHUSA K pe3y/bTaram
OCBOCHHUSI YUeOHOI TUCIUIIHHBI:

ConepxaHue mporpaMmbl  «XUMHS»  HAMPABICHO HA  JOCTHUIXKEHHE
CIIEIYIOIINX LeJIeH:

(opMupoBaHKE y 00YHAOIINXCS YMEHUS OLICHUBATh 3HAYUMOCTh XUMHYECKOTO
3HAHUS JUTS KQKJIOTO YEJIOBEKA,

(opMupoBaHuE y 00yHarOMMXCs LETOCTHOIO MPEACTABICHUS O MUPE U POJIH
XUMHH B CO3JaHHH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUPA, YMCHUS
OOBSCHATh OOBEKTHI MU MPOLECCHl OKPYXKAMOIIEH ACHCTBUTEIBHOCTH. MPUPOIHOM,
COLMAIBHON, KVYJIBTYPHOM, TEXHUYECKOW CpEeAbl, — HCHOOJb3YyA g 3TOr0
XUMHWYECKHAEC 3HAHNUS,

pa3BUTHE y OOYyUaArOUIMXCS YMEHUN pa3nnyaTk (PAKTBl M OLICHKW, CPABHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh UX CBSI3b C KPUTEPUIMHU OLEHOK U CBSI3b KPUTEPHEB C
ONPEACTIEHHOW CUCTEMOH LIEHHOCTEH, (opMmynupoBatb W  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;

npuoOpeTeHre  00yYarIIMMUCA  OMbITAa  PA3HOOOPA3HOM  AESITENBLHOCTH,
NO3HAHWS W CAMOIO3HAHUS, KIKOYEBBIX HABBIKOB, MMCKOIIUX YHHUBEPCATBHOE
3HAUEHUE JJI PA3IMYHBIX BHJOB JEATEIIBHOCTH (HABBIKOB PELICHUS MPOOJIEM,
OPUHATHAS ~ PCIIEHWH, TOMCKa, aHanm3a ©  o0paboTku  mH(pOpMaLuW,
KOMMYHUKATHBHBIX ~ HABBIKOB,  HAaBBIKOB  M3MEPEHMH,  COTPYIHMYECTBA,
0€e30MacHOro 0OpaIICHHs ¢ BEIECTBAMH B MIOBCCTHEBHOM YKU3HM ).

OcBoeHuE coacpkaHus y4eOHOH JMUCHUIIMHBL  «XUMUs», 00ECHEUUBAET
JOCTUKEHHUE CTYJIEHTAMU CIIECAYOIUX Pe3yJabTaTOB:

JAUYHOCMIHBIX:

YYBCTBO TOPAOCTM M YBOKEHUS K MCTOPUM M AOCTHXKCHHSM OTECUYECTBEHHOH
XUMHYECKOH HAyKW, XMMHYECKH TPAMOTHOE MOBEACHHE B MPOPECCHOHATBHOMN
JESATEIbHOCTH M B OBITY TOpH OOpalieHMH C XHMHYECKAMH BEIIECTBAMU,
MaTepraiaMu | TPOLECCAMU;

TOTOBHOCTb K TPOJOKCHHIO 00pa30BaHWs W TOBBILICHWS KBATM(DUMKALMKA B
n30paHHON NPO(PECCHOHATBHON ACATENBHOCTA U OOBEKTUBHOE OCO3HAHUE POJU
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XUMUYECKAX KOMIETEHIIUH B ATOM;

YMEHHE MCMOJb30BaTh JOCTHXKEHUS COBPEMEHHOH XUMUYECKOW HAyKH U
XUMHYECKAX TEXHOJIIOTUHA JUIsl TOBBIMIEHUST COOCTBEHHOTO HMHTEIUIEKTYAIBHOTO
pa3BUTHS B BEIOPaHHOH NMPO(ECCUOHATIBHON ACSITENBHOCTH,

MemanpeomMenHoix:

WCIOJIb30BAHUE PA3JIMYHBIX BUJOB MO3HABATEIBLHON NEATEIBHOCTH U OCHOBHBIX
WHTEIJIEKTYAJbHBIX Omnepauuii (MOCTAaHOBKK 33Aaud, (POPMYJIMPOBAHHS THIIOTES,
aHajM3a W CHHTE3a, CpPaBHEHUs, OOOOMICHWS, CUCTEMATU3AllUH, BBISBICHUS
NPUYUHHO-CIICICTBEHHBIX CBSA3CH, MOMCKA aHAJIOTOB, (POPMYJIMPOBAHUS BBIBOAOB)
JUIS PELICHUS MOCTABJICHHON 3aaui, TPUMEHEHHUE OCHOBHBIX METOAOB MO3HAHUS
(HAONIOACHUSI, HAYYHOTO SKCIEPHUMEHTA) U M3YUYEHHUS PA3JIMYHBIX CTOPOH XH-
MHUYECKMX OOBEKTOB M MPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOAUMOCTh CTall-
KHABAThCs B MPodeccnoHaibHOM cdepe;

UCMOJIb30BAHUE PA3TUYHBIX HWCTOYHUKOB JUIS TOJYYCHHS XUMHYECKOH
uH(pOpMaLlMU, YMEHUE OLCHUTHh €€ JOCTOBEPHOCTH IJII JOCTHXKEHUS XOPOLIMX
PE3YJITATOB B MPO(ECCUOHANBHOM cepe;

* NPEOMEMHBIX:

c(hOPMUPOBAHHOCTD MPEACTABICHUA O MECTE XMUMHUU B COBPEMEHHOM HAy4YHOM
KapTUHE MHpa, MOHUMAHWE POJIM XUMUM B (POPMUPOBAHUM Kpyroopa u
(PYHKIIMOHAITBHON TPAMOTHOCTH YEJIOBEKA [T PEIICHUS TPAKTUYECKUAX 3a/1a4,

BJIQJCHUE OCHOBOMOJATAOIIMMU XMUMHUYECKAMHU TOHITHIMH, TECOPHSIMH,
3aKOHAMU W 3aKOHOMEPHOCTSMH, YBEPEHHOE TMOJIb30BAHUE XWMHUYECKOM
TEPMHUHOJIOTHEN W CHMBOJINKOIL,

BJIQJICHUC OCHOBHBIMM METOJAMH HAYYHOI'O TO3HAHUS, WCHOJB3YEMBIMHA B
XUMHUH: HAOFOJICHUEM, OINKUCAHUEM, W3MEPEHUEM, OJKCHEPUMEHTOM, YMEHHE
oOpabaTbiBaTh, OOBACHATH PE3YJIBTATHl MPOBEACHHBIX ONBITOB W JIENIATh BBIBOJBI,
TOTOBHOCTh W CIIOCOOHOCTH NPHUMEHATH METOABI TO3HAHWUS TMPH PEIICHUU
NPAKTUYECKUX 3a7a4,

c()OPMUPOBAHHOCTh YMEHHS JAaBaTh KOJWYECTBEHHBIE OLICHKH W MPOU3BOJUTH
pacyeThl MO0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM

BIQJCHUEC TpPaBWJIaMM TEXHUKM O€30MacHOCTHM MPH  MCHOJb30BAaHWUHU
XUMUYECKUX BEIIECTB,;

c(hOPMUPOBAHHOCTHL COOCTBEHHOW MO3WIMM MO OTHOUICHUID K XHUMHYECKOM
uH(pOpMaLMK, MOTYYacMON U3 Pa3HBIX HCTOYHHKOB.
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1.4. PexomeHnayeMoe KOJHYECTBO YaCOB HA OCBOEHHE paldo4eil mMporpaMmmbl

y4eOHO# JHCUMIIJIMHBI:

MaKCUMaJIbHOW yueOHON Harpy3ku oOydaromerocs 117 yacoB, B TOM YHUCIIE:
00s13aTeNbHON ayIMTOPHOM y4eOHOH HArpy3ku oOydaroiierocst 78 4acos;
CaMOCTOATEBbHOM padoThl 0Oy4vatomerocs 39 yacos.

2. CTPYKTYPA U COAEPXKAHUE YUYEBHOU! JUCITUTLINHBI

2.1. O0beM y4eOHOM TUCHHIJIMHBI H BHABI Y4e0HO0ii padoThI

Bua yueOHoii paboThi Oo0vem uacoe
MakcumasibHasi y4eOHast Harpy3ka (Bcero) 117
O0s13aTe/IbHAsE Ay IMTOPHAS Y4eOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE!
Ja00paTopHbIE PAOOTHI 22
NPAKTHYECKHE pabOTHI 4
KOHTPOJIBHBIE Pa0OTHI 2
CamocTosiTesibHAas pad0oTa CTy/AeHTA (BCEro) 39
B TOM YHCJIE!
Pemenue 3a1aq 6

[ToaroroBka pedepartoB, COOOIIECHUN 10
CocrapieHue TaOIHIL, CXeM 2
CocraByicHUE YPaBHEHUI pEaKIUi 8
CocrasnieHue rpaduiecknx Gopmyi 3
Pabota ¢ nHGOPMAIMOHHBIM MATEPHATIOM 2
PaboTa ¢ KHUTOH, CIPABOYHBIM MATEPHAIIOM 3
PaboTta ¢ KOHCIEKTOM JICKIINH 2
CocCTaBneHue TIaHa — KOHCIEKTA 3

Umoeosas ammecmayus 8 hopme oudhdhepenuupoeannozo 3avema
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2.2. TemaTu4ecKuii VIAH U COAEPKaAHNE Y4eOHO AUCHUNIMHBI XHUMHUA

HaunmeHnoBanue
pa3ae/ioB U TeM

Coaep:kanue y4eOHOr0 MaTepuaa,
JadoparopHbie padoThl,
NPaKTHYECKUE 3aHATHS,

camMoCTOsITeIbHast padoTa
00y4aromuxcst

Oo6nem
4ac0B

YpoBenn
OCBOCHHSI

2

BBenenue

Conepikanue yaeOHOTO MaTepuana

Hayuynele ~ MeTOOBl  TMO3HAHUSA
BEILIECTB U XUMHUYECKHUX SIBJICHUM.
Ponb 3kcriepuMeHTa M TEOPUH B
XUMHAH. MoaenupoBaHue
XUMHUYECKHAX TPOLIECCOB.

Pazpnen 1. OBILIIAA U HEOPTAHUUECKAS XUMHKA

67

Tema 1.1.
OCHOBHBIE TOHATHSI U
3aKOHBI XUMHHA

Coneprkanmne yaeOHOTO MaTepuana

OcHoBHBIE TIOHATHS  XHMHH.
BemectBo.  Atom.  Moutekyina.
XHAMUYECCKUHA JJICMEHT.
Asnotporus. [TpoCThIe U CIIOKHBIC
BEIECCTBA. KauecTBeHHBIN 51
KOJIMYECTBEHHBIM COCTAB BEILCCTB.
XAMUYECKUE 3HAKU U (POPMYJIBI.
OTHOCHUTEIBHBIE aroMHas "
MOJIEKYJISIPHAS MAaccChl.
KonnuecTBO BemecTRa.

OcHOBHBIE  3aKOHbI  XHMHH.
CrexuomeTpusi. 3aKOH COXPaHCHHUS
MaccChl BCILIECTB. 3aKkoH
MOCTOSHCTBA COCTaBa  BEIICCTB
MOJIEKYJIIPHON CTPYKTYPHI. 3aKOH
ABOTaApO W CICACTBHS WX HETO.
PacueTHbIe 3a/1auM HA HAXO0XKICHHUE
OTHOCUTEIIbHOM MOJIEKYJISIPHOM
MACChl, ONPEACIICHUE MaCCOBOM
JIOJIM XUMHWYECKHX DJJIEMEHTOB B
CJIO’KHOM BEIIECTBE.

CamocrosTenbHas padoTa CTyJEHTA.
Pewenue 3amga4 o tumy
«Haxoxxaenne OTHOCUTECIBHOMN
MOJIEKYISIPHOM Macchl. OnpeaencHue
MAaCCOBOM J0JIM XUMHUYECKHUX
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3JIEMEHTOB B CJIOKHOM BEIIECCTBE.
Haxoxnenne popmyin o
BAJICHTHOCTHU. ONPENCIICHUE KAYECT-

BCHHOI'O U KOJIMYCCTBCHHOI'O COCTaBa

BEILIECTBAY
IToaroroBka cooOICHMIA:

«KU3Hb U ACATENBHOCTE ABOTAIPO»
«AJUTOTPOTTHBIE BUJOU3MECHEHU S
yIIepoaay

«bunorexHonorud u reHsas
WHKEHEPUS — TEXHOJIOTHAX 21 BEKay

Tema 1.2.
[Tepunoanyeckuii 3aKOH
u [ lepuoanyeckas cuc-

TEMA XUMUYECKUX
sniemeHToB J[.1. Men-
JIEIeeBa U CTPOCHUE
aroMa

Coneprxanme yaeOHOTO MaTepuana

Hepunoanyeckuii  3axkon L.
MenaeneeBa. Otkpeitue  J[U.
MengeneesoiM  [lepuoauueckoro
3akoHa. lleproaMyYeCcKUil 3aKOH B
¢dopmymupoBke [I.M. Menneneena.

[Tepunonnyeckas Tabiuna
XUMHUYECKUX JJIEMEHTOB —
rpaduueckoe O0TOOpaKECHHE
NEPUOINYECKOTO 3aKOHA.
Crpykrypa [IEPUOANYECKOM

TaOMUIBl: MEepUoAbl  (Majble U
OonblIKE), Tpynmbel (rIaBHAs W
noooYHas).

Crpoenue aroma u
nepuoanvyeckuii  3axkon LM
MenpeneeBa. ATOM —  CIIOKHAs
yactThna. Sapo  (MpOTOHBI W
HEHTPOHBI ) 17} BIEKTPOHHAS
obosouka. M3zotonel. CTpoeHue
AJIEKTPOHHBIX O0OJIOUEK aTOMOB
AJIEMEHTOB ~ MajbIX  MEPUOJIOB.
OcobeHnoctr CTPOCHHS
AJIEKTPOHHBIX 00OJIOUEK aTOMOB
AJIEMEHTOB  OOJBIIMX TEPUOAOB
(MepeEXOHBIX 3JIEMEHTOB).
[Tonsitne 006 opburtansx. s-, p- u d-
OpOutann. ONEKTPOHHBIE KOH(DH-
rypalMd  aTOMOB  XUMHYECKHUX
3IEMEHTOB. CoBpemeHnHas
(hOpMyIMPOBKA  MEPUOJUYECKOTO
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3aKOHA. 3HaueHue
MEPUOIUYECKOTO 3aKOHa u
MEPHOANIECKON CHCTEMBI

XUMHYECKMX  dneMeHtoB [ H.
MenpeneeBa Uid pa3BUTHA HAyKH

u MOHUMAaHUS XUMHYECKOH
KapTHUHBI MUpA.
JlaboparopHas pabora. Tema
«MopenupoBaHue MOCTPOCHHUS
[Tepuoamueckoii TaOUILIBI

XUMHUYCCKUX 3JICMCHTOB»

CamocrosarenbHas paboTa CTyACHTA.
[ToaroroBka coOOMICHNMIA:

«Kwu3Hb u aesarenbHOCTh [ M.
Meunaeneesay

«[TeppommueckoMy 3akoHy Oyyiee
HE TPO3UT Pa3PYLICHUEM. .. »
«Hcnonb3oBaHuEe palMOaKTUBHBIX
W30TOMOB B TEXHUYECKUX LIESAX»
«PEHTreHOBCKOE M3NYyUYEHUE U €TI0
UCIOJIb30BAHUE B TEXHUKE U
MEMLIHEY

«ITmazma — yeTBEpPTOE COCTOSTHUE
BELIECTBA»

CocTaBlicHHE TJIaHA U TE3UCOB 10
Teme « CTPyKTypa NepUoOAHYECKOM
TAOJIMLBL: IEPUOJIBI (MAJIBIE U
OonblmMe), rpynmnsl (IIaBHas U
no0oyYHas)»

Tema 1.3.
Crpoenue BenecTra

Conepixanune yueOHOTO MaTepuana

HoHnHass XxuMH4YecKasi CBS3b.
Katnonsl, wux o0pa3oBaHue u3
arOMOB B PE3YJbTATE NPOIECCa

OKHCJICHMS. AHHWOHBHI, 1750°¢
oOpa3oBaHME€ W3  aTOMOB B
pe3yabTare nmporecca

BOCCTaHOBJICHUS. HMoOHHas CBs3b,
KaK CBSI3b MEXKAY KAaTUOHAMHU U

AHUOHAMH 3a CYEeT
DIEKTPOCTATHYECKOIO
[IPATSHKEHUSL. Knaccugukanms

WOHOB: TI0 COCTaBYy, 3HAKy 3apsja,




CMK-PII/I-8.3-7/3/4-25.05-2018 | MI'V um. agm. I'.11. Hesenbckoro | ctp. 10 u3 29

C://OOIT/Opranmzanusi HepeBO30K U YIIpaBIeHHE Ha TpaHCTIOPTE (MO BHaM), HHPOPMAIIHOHHBIE CHCTEMBI (IO OTPACIIsIM),
cBapounoe npou3BoctBO/PIT OJIF 05. Xumus.doc

HAIMYMI0 TUAPATHOH OOOIOYKH.
Honnsle KPUCTAJUINYECKUE
pemetkn. CBOHCTBA BEMIECTB €
WOHHBIM TUIIOM KPHUCTAJTMYECKOM
PELIETKH.

KoBanenrnas XHMHYECKast
cBsI3b. MexaHusm  00pa3oBaHUs
KOBAJICHTHOH CBS3M (OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN ).
DIIEKTPOOTPUIATEITEHOCTb.
KosaneHTHbIE MOJIIpHAs 51
HEMOJISIPHAs CBsA3M. KpaTHOCTh KO-
BAJICHTHON CBA3U. MOJIEKYJISIPHBIE
W aTOMHBIE  KPUCTAUIMYECKHUE
pemerkn. CBOMCTBA BELIECTB C
MOJIEKYJIAPHBIMM M QTOMHBIMH
KPUACTAJUTMYECKUMU PEIIETKAMMU.

MeTtajuinyeckast CBSI3b.
Merannuueckas KpUCTaUIMYECKas
peLIeTKa u METAINYECKast

XUMHYECKasd CB43b. DOHU3NYECKHE
CBOMCTBA METAJLJIOB.

ArperatrHbie¢ COCTOSIHUSI BEIIECTB
H BOAOpOAHAs CBA3b. 1Beproe,
HKUIKOE U razoo0pasHoe
cocrosiHus  BewiecTB.  [lepexon
BELIECTBA U3 OJHOIO arperarHoro
COCTOsIHUS B Apyroe. BoaopoaHas
CBSI3b.

Yucrple BemlecTBA M CMECH.
IloraTne 0 cMecHM  BELIECTB.
['OMOT¢HHBIE W  TETEPOTCHHBIC
cMmecu. CocraB cmeceii: oOneMHas
A MacCcoBass J0JHM KOMIIOHCHTOB
CMECH, MaccoBas A0JIisI MPUMECEH.

JlucnepcHbie cucTtembl. [loHsATHE

0 JHACTIEPCHOM CHUCTEME.
JlucniepcHas ¢aza "
JAUCTIEPCUOHHAs cpena.
Knaccugpukanms JMCIIEPCHBIX

cucteMm. [loHATHE O KOJUIOMAHBIX
CHUCTCMAax.
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JlaboparopHas paborTa. Tema:
«ITpurorosnenue CYCIICH3UH
kapOoHaTa  KalblUd B BOJE.
O3HakOMJICHME  CO  CBOMCTBaMu
JMCIIEPCHBIX CHCTEM)

CamocrosTenbHas padoTa CTyJEHTA.
CocrapneHue CBOAHON TaOJULIBI TIO
CUCTEMATHU3AIMA XUMUYECKON CBSI3U
(MOHHO, KOBAJIEHTHOM, METa/lINYE-
CKOIi1, BOTOPOIHOI)

Pelienne pacuéTHBIX 3a7a4 MO TUITY
«Bpruncnenue Maccel MPOAYyKTa
pEaKIUu, €CIH IS €r0 MOJTyYCHHS
BBIJAH PACTBOP C OMPEAECTIEHHOM
MAacCOBO# OJEA HCXOTHOTO
BCIIECTBA»

Tema 1.4.
Bopa. Pacteopsl.
DJIEKTPOSIUTHYUECKAS
JUCCOLMALIHS

Conepixanue yueOHOTO MaTepuana

Boxa. PacrBopbl. PacrBopenwue.

Bona Kak PacTBOPUTEID.
PactBopumocTh BEILIECTB.
HacbelmieHHble,  HEHACHILLICHHBIE,
MEPECHILLIEHHBIE pPacTBOPHI.
3aBUCUMOCTB PacTBOPUMOCTH

rasoB, OKHIAKOCTEH W  TBEPIABIX
BEIIECTB OT Pa3IMYHBIX (PaKTOPOB.
MaccoBass 1011 pacTBOPEHHOIO
BEILIECTBA.

DJIEKTPOJTUTHIECKAS
AHCCOUUANMS. OIECKTPOJIUTBL U
HEBIEKTPOJIUTHI.
DNEKTPOJIATAYECKAS] AUCCOLUALIHS.
MexaHu3Mbl  3IEKTPOIUTUUYECKON
JUCCOLMALIMM  JUISL  BELIECTB C
PA3TUYHBIMHA TUNIAMU XMUMHWYECKOM
CBS3U. ['mppatupoBaHHble  H
HETUAPATUPOBAHHBIC WOHBIL
Crenenb BNEKTPOIMTUUYECKON
mucconuani. CubHBIE U ClTaObIe
3JIEKTPOJIUTHIL. OCHOBHBIC
MTOJIOXKEHUS TEOPUH
BIEKTPOJIUTAYECKON TUCCOLMALIIN.
KuCIIOTBI, OCHOBaHMsI M COJIM KaK
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BIEKTPOJIUTHI.

CamocrosTenbHas padoTa CTyJEHTA.
Pemenne pacyéTHbIX 3a1a4 MO THIY
«BBIUKCIICHUE MAacCOBOM O U
MacChl BEIIECTBA B PACTBOPEN
CocraBnenue YPaBHEHU I
AIEKTPOJUTUYECKON TUCCOMAIIN
[ToaroroBka cooOMEHWH:
«COBpEMEHHBIC METO/bI
o0e33apakrBaHusl BObD»
«['pyOoaucriepcHbIE CUCTEMBI M HX
UCIOJIb30BAHUE B
NpOECCUOHATIBHOMN ACATEIBHOCTIY
«PacTBOpBI BOKPYT HAC»

Tema 1.5.
Knaccugukanus nHeop-
TAaHMYECKAX COCUHE-
HUH U UX CBOMCTBA

Conepixanue yueOHOTO MaTepuana

Kuciaorsi ®m ux  cBOICTBa.
KucnoTel Kak 3IEKTPONMUTHI, WX
KJIacCU(pUKalMsl MO Pa3InuHbIM
MPU3HAKaM. XAMUYECKHAE CBOMCTBA
KUCJIOT B CBETE TEOPUU
AIEKTPOJIUTAYECKON TUCCOIUAALIHN,
OcobeHHOCTH B3aUMOJICHCTBUS
KOHLICHTPUPOBAHHOM CEPHON H
AQ30THOM KHUCJIOT C METa/UIaMH.
OCHOBHBIE  CITOCOOBI  TIOMYUYEHUS
KUCJIOTBHL.

OcHOBaHUST W HX CBOMCTBA.
OCHOBaHUs KaK JJIEKTPOJIMTHI, MX
KJIacCU(pUKalusi MO Pa3IdYHbIM
MpU3HAKaM. XUMHYECCKHUE CBOMCTBA
OCHOBAaHHN B  CBETE  TEOPHUH
BIEKTPOJUTAYECKON TUCCOIAALIHN,
PaznoxxkeHue HEpacTBOPUMBIX B
BOJIC  OCHOBaHW.  (OCHOBHBIC
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COCOOBI MOJTYYEHUSI OCHOBAHUH,
Coim n ux cpoiicrBa. Coin Kak
anekTposuThl.  COMM  CpeaHueE,
KHUCJIBIE U OCHOBHBIC. XUMUUYECKH
CBOWCTBA COJIE B CBETE TEOPHUHU
AIEKTPOJIMTUYECKON TUCCOIUALINN.
CrnocoObl  TOJYyYEHUsS]  COJICH.
IM'maponus coneid.

Oxcuapl H HX CBOliCTBA.

ConeoOpasytomue u
HEC0JIE00Pa3YIOIINE OKCH/IBI.
OCHOBHBIE, amM(OTEPHBIE 17}

KHUCJIOTHBIC OKCHUJIbl. 3aBUCUMOCTh
XapakTepa OKCHJAA OT CTENECHH
OKUCJIEHUST  O00pasyrolero  €ro
MeTauia. XUMHUYECKUE CBOMCTBA
okcuoB. [logyueHnue okcuoB

JlaboparopHas paborTa. Tema:
«HcnpiTaHKe pacTBOPOB KUCIOT U
HIETT0YEH WHINKATOPaMHU.

BranmonelictBue MeETaJIOB € KH-
ciioramMu. B3amMmoneiicTBie KUCIOT C

OKCcHUaaMu METAJJIOB.
BranmoneiictBue KUCJIOT C
OCHOBAHUSIMMU. BranmoneiicTeue

KHCJIOT ¢ coiisiMu. B3aumopneiicTBue
IEJIOYEH C COISIMU.

CamocrosTenbHas padoTa CTyJEHTA.
CocraBieHUE ypaBHEHUNA PECAKIIUN,
XaPaAKTEPU3YIOIINE XUMHUCCKUE
CBOMCTBA KHUCJIOT, OCHOBAHUM, COJICH
B CBETE TEOPHUH IEKTPOIUTHICCKON
JIUCCOLMALAN

[NoaroroBka cooOImIeHHS «3HAUCHHE
TUAPOIN3a B XUMUYECKUX
MpoLEeccax, €ro MPaKkTUIECKOe
HCIIOJIb30BAHUEC)

Tema 1.6.
XUMHAYECKHUE PEAKLUU

Conepixanue yueOHOTO MaTepuana

Knaccupurkanuss  XUMHYECKHX
peakuuii. Peakiuu coearHeHus,
PA30KECHUS, 3aMEIICHHS, 0OMEHA.
Karanutnueckue PEaKINN.
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OOpatumble W HeoOpaTHMBbIE

peaKIuu. ['omoreHHbIe 51
reTEPOreHHBIC peaKuumu.
OK30TEPMHUYECKHE 151
3HIOTEPMHUUYECKUE peakuumu.
TermoBoil  >PPEeKT XUMHUYECKHX
PeaKIu. TepMOXUMUYECKHE
VPABHEHUSL.

OxucaIuTebHO-

BOCCTAHOBHTE/IBHBIC  PEaKIHMN.
Crenenp okuciieHUs. OKHUCIUTEIb
" BOCCTAHOBJICHHUE.
BoccTtaHoBUTEIL M OKMCJICHHUE.
Merton 3aeKTpoHHOro OanaHca Jijist
COCTaBJICHUAS YPaBHCHUN OKHCIIH-
TE€JIbHO-BOCCTAHOBUTEJILHBIX
peaKui.

CKOpOCTh XUMHYECKHX pPeaKIuil.
[ToHATHE O CKOPOCTH XUMHYECKUX
peakiuii. 3aBUCUMOCTh CKOPOCTH

XUMHAYECKUX peaxknui oT
pa3nuuHbBIX (PAKTOPOB. MPUPOIBI
pearupyromnmx BEILIECTB, 150:
KOHIICHTPALH, TEMIIEPATYPHI,

IMOBCPXHOCTH COIPHUKOCHOBCHHA H
HCIIOJIb30BAHMA KaTaIn3aToOpoOB.

O0paTumMocTh XHMHYCCKHX
peaxkuuii. OOparumbie 17}
HeoOpaTuMBbIe pEeaKLuu.

XUMHYECKOE paBHOBECHE 51
CcoCoObI €r0 CMEMICHUS

JlaboparopHas paborTa. Tema:
«Peakuuu, uaymme ¢ oOpa3oBaHHEM
ocajka, raza ¥ BOJbl. 3aBUCUMOCTh
CKOPOCTH PEAKILAH COJIAHON KACIOTHI
C METaulaMA  OT WX HPUPOJBL
3aBUCUMOCTb  CKOPOCTHM  PEaKIuu 4
OUHKA C COJITHOM KHUCJIOTOH OT €€
KOHIICHTPAIUH. 3aBUCUMOCTh
CKOPOCTH B3aMMOJECUCTBUA OKCHIA
memu(Il) ¢ cepHoii kmcaOTON OT
TEMIEPATYPbI»
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CamocrosTenbHas padoTa CTyJEHTA.
Pemenue 3a1a4 Ha COCTABJICHUE
TEPMOXUMHYECKUX YPaBHEHUH
Briuucnenue temnoBoro a¢gdekra
XAMUAYECKUX PEAKLIUI

CocTaBiICHUE OKUCITUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUA
METOJIOM BJICKTPUUECKOro OajlaHca
CocTapicHUE TUTIOBBIX XUMHUUECKUX

Tema 1.7.
MeTtaisl 1 HEME-
TaJUIBI

peaKuuii
Conep:xanue yueOHOTo Marepuasa
MeTa/bl. OcobenHoCTH

CTPOCHUs aTOMOB W KPHUCTAJUIOB.
Ou3nYeCcKre CBOMCTBA METAIOB.
Knaccudpukammss  meTamioB 1o
Pa3JInYHbBIM IIPU3HAKAM.
XUMHUYECKUE CBOMCTBA METALIOB.
DNEKTPOXUMHYECKU I pan
HaIPsSHKEHAN METAJIJIOB.
Mertannorepmus. O0mue cnocoosl
nosyyeHus: MmetauioB. [lonsTre o
Metauryprud.  [lupomeramnyprus,

THAPOMETAJLTy Prisi u
BJIEKTPOMETALTY PrUs. CutaBel
YEPHBIC U I[BETHBIC.

Hemeraibl OcobeHHoCTH

CTpocHUs aromMoB. Hemeraiuibl —
MPOCTHIE BEMIECTBA. 3aBUCUMOCTH
CBOHCTB raJIOr¢HOB OT MX
nonoxkeHuss B llepuoamyeckoit
CHCTEME. OKMCIUTEIIBbHBIC u
BOCCTAHOBUTECJILHBIC CBOMCTBA
HEMETAJIJIOB B 3aBUCUMOCTH OT KX
MOJOKCHUS B pany
3JIEKTPOOTPUIATEIBHOCTH

KonTponsHas pabora

JlaboparopHas paborTa. Tema:
«O3HaKOMJICHHE C KOJUICKIIUSIMHUA
«MeTabel U CIUIaBBD»

[TpakTryeckas pabora. Tema:
«[Tonyyenue, coOupaHue U
pacno3HaBaHue TrazoBy», «Penienue
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OKCIICPUMCHTAJIbBHBIX 3agad Ha
I/II[GHTI/I(i)I/IKa]_II/II/I HCOPraHn4CCKux
BCIIICCTB»

CamocrosTenbHas padoTa CTyJEHTA.
IToaroroBka cooOICHMIA:

«PoJib METAIIIOB B UCTOPUH
YEJI0BEUCCKON [IUBUJIM3ALIUI)
«Poap MeTanioB B Mocit
NpOEeCCUOHATIBHOMN ACATEIIBHOCTIY
«Poap HEMETANTIOB B MOEH
NpOeCCUOHATIBHOMN ACATEIIBHOCTI
«PoaBp METANIOB U CILIABOB B
HAYYHO-TEXHUYECKOM MPOTPECCEN
«Ku3Hb ¥ TBOpUECTBO ['. [19BN»
«Hcropus BEICKON CIIMYKI
«PosxaeHune com - raoreHb»
Pabora ¢ jonoaHuTEIRHOM
JIATEPATYPOH, CIPABOYHOM
JIATEPATYPO, OTPAKAFOLLIEN
MEXKIPEAMETHY IO CBS3b C
aucuunimHamu «Marepuanose-
neHney», « CBapovHOE TPOU3BOJCTBOY
U JIp.

Pazpen 2. OPTAHUYECKAA XUMUA

48

Tema 2.1.
OCHOBHBIC TTIOHATHUSA
OPraHUYECKON XUMUHA
W TEOPHS CTPOCHUS OP-
raHUYECKUX COEINHE-
HUH

Conepixanmne yueOHOTO MaTrepuaia

IIpeamer opraHn4eckoili XUMHUMN.
[IpupoaHble, WCKYCCTBEHHBIE U
CUHTETUYECKUE OpPraHUYeCKue
BEILIECTBA. CpaBHeHue
OPraHuYeCKUX BEILECTB C
HEOPraHUYeCKUMH. BaneHTHOCTB.
XUMHUYECKOE CTPOEHHE KakK
MOPSIIOK COCIMHEHUsT aTOMOB B
MOJIEKYJIBI TIO BAJICHTHOCTH.
Teopust cTpOeHUSI OPraHUYECKUX
coennneHuii A.M. byrtaeposa.
OCHOBHBIE TONOXKEHUSI TEOPUU XH-
MHUYECKOTr0 cTpoeHus. M3omepus u
U30MEPBI. XUMUYECKUE (POPMYIIBI
17} MOJEIN MOJIEKYJI B
OPraHn4YeCKON XUMHHU.
Kunaccnpukanusi oprasm4eckmux




CMK-PII/I-8.3-7/3/4-25.05-2018

| MLV um. anm. .M. HeBenbckoro |

crp. 17 u3 29

C://OOIT/Opranmzanusi HepeBO30K U YIIpaBIeHHE Ha TpaHCTIOPTE (MO BHaM), HHPOPMAIIHOHHBIE CHCTEMBI (IO OTPACIIsIM),

cBapounoe npou3BoctBO/PIT OJIF 05. Xumus.doc

BELLECTB. Knaccupukanms
BCIIECTB no CTPOEHUIO
YIAEPOAHOTO CKEJNETa M HAITHYHUIO
(YHKIMOHATIbHBIX rpymr.
I'omoniorn m romosiorusa. Hauvana
HomeHnknarypsl [UPAC.
Knaccnpuxanus peakumii B
opraHuyeckoii xumuu. Peakumn
NPUCOEAMHEHHUS (THIPUPOBAHMS,
raJTOTCHUPOBAHHS,
THAPOTATIOTCHUPOBAHMS,
rujapaTanmn ). Peakuu
OTLIETUICHUS (ICTHAPUPOBAHUS,
JAETUIPOTraIOTEHUPOBAHUS,
aeruaparanun ). Peakunm
3amelruenns. Peakiumn
W30MEPHU3ALIH

JlabGoparopHas padota. Tema:
«M3roToBieHrE MOJEIIEN MOJIEKYJT
OPTaHUYECKUX BEUIECTBY

CamocrosrenbHas paboTa CTyACHTA.
CocTaBlicHHUE TUIAHA TEKCTA MO TEME
«OCHOBHBIE TIOJIOXKEHUS TEOPAX
XUMHUYECKOTO CTpoeHus A.M.
bytneposa»

['padudeckoe nuzodpakenue Gopmy
OPraHUYECKUX BEIIECTB

OTpaboTKa XUMUYECKHX PEAKIMIA
PA3IAYHOM Kitaccu(puKannuu
[ToaroroBka cooOIICHNMI:

«A.M. byTnepos u ero
OCHOBOIIOJIAraroIas TEOPH»
«I[TpoyKThl CHHTE3a METaHA U UX
3HAYEHUEY

Tema 2.2.
YTrineBoaopoasl U X
MIPUPOTHBIC UCTOY-
HUKH

Conepixanmne yueOHOTO Marepuaia

AJIKaHBI. AJIKaHBI:
TOMOJIOTHYECKHANA P, U30OMEPUS U
HOMCHKJIaTypa aJIKaHOB.
XUMHYECKHE CBOMCTBA AJIKAaHOB
(MeTaHa, 3TaHa): TOpPEHMUE,
3aMelleHue, Pa3NoKCHUE,
JETUAPUPOBAHUE, Ilpumenenue
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AJIKaHOB HA OCHOBE CBOCTB.

AJIKeHBI. DTUJICH, €r0 TOJIyYEHUE
(aeruapupoBaHUEM JTaHa,
JENOJIMMEPU3ALIMEH TTOIMATHTIEHA).
['omosornueckuii psa, wU30Mepus,
HOMCHKJIaTypa AJIKCHOB.
XUMHYECKUE CBOWCTBA JTUIICHA!
TOPEHUE, KAYECTBCHHBIC PEAKIUU
(obecuBeunBaHre OPOMHOM BOABI U
pacTBOpa IepMaHraHaTa Kajus),

ruaparanus, [TOJIMMEPU3ALISL.
IIpuMeHenre STUIIEHa HA OCHOBE
CBOWCTB.

JueHbl U Kaydykd. lloHATHE O
IUEHAX KakK yIIeBOAOpPoJax ¢
IBYMsl  JBOWHBIMH CBSI3SIMH.
ConpsbkeHHBIC JIUCHBI.
XUMHUYECKUE CBOMCTBA OyTaaueHa-
1,3 1 m3onpeHa: 00eclBEUMBAHUE
OpOMHOW BOABI W MOJMMEPHU3ALUS
B Kayuyku. HarypanbHblii u
CUHTETHUYECKUE KayuyKu. Pe3nHa.
AJIKUHBI, ATICTWICH. XAUMUYECKHUE
CBOMCTBA allCTWJIEHA: TOPEHUE,
obOecupeurBaHe OPOMHOW BOJBI,
NPUCOEAVMHEHHE XJTIOPOBOIOPOAA U
rUIpaTanusi. [IpumeHnenue
alleTWIEHa HAa OCHOBE CBOJMCTB.
MesxkiiaccoBast u3omMepus v
AJIKaIMCHAMH.

Apenbl. beH3on.  XHMHUYECKME
cBOiicTBa  O€H3071a:  TOpPEHHUE,
peaKuuu 3aMeIEHUs
(raJIOreHUPOBAHUE, HHUTPOBAHME).
[IpumeHeHre OcH30/la HA OCHOBE
CBOWCTB.

IIpupoaHbIe HCTOYHUKH
yriieBoaopoaoB. [ IpupoaHslii ras:
COCTaB, NPUMEHEHHUE B KAYECTBE
torumBa. Hedgte. Coctas u
nepepabotka Hedru. [leperonka
HedTn. Hegrenpoaykrel

JlabGoparopHas paborTa. Tewma: 2
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«O3HaKOMJIEHME  C  KOJUICKUMEH
0o0pa3noB HeTH W MPOIYKTOB €€
nepepaboTkn.  O3HAKOMIJICHHE — C
KOJUICKIIEH KaydyKOB U 0Opa3namu
V3IEINN U3 PESUHBIY

CamocrosarenbHas padoTa CTyACHTA.
[ToaroroBka Kk ceMUHapy 1O
BOIIPOCAM:

1. He(dtp 1 €€ TpanCIOPTHPOBKA
KaK OCHOBA B3aMMOBBITOJTHOTO
MEXKITYHAPOAHOTO
COTPYAHHYECTBA

2. YTJIEBOAOPOAHOE CHIPBE, ETO
BU/JIbl 1 HA3HAYCHHE

3. Hcropus OTKpBITUS U
pa3paboTKa ra3oBbIX U
HEPTAHBIX MECTOPOXKACHUN B
Poccniickoit denepanuun

Pabota co cripaBoUHHKaMU 1O TEME
«HM30oMepust 1 HOMEHKIIAaTypa
OCHOBHBIX KJ1aCCOB OPraHMYECKOM
XUMUN

[TorTOopHas padoTa Hax y4eOHBIM
MaTepUAJIOM yUYEeOHUKA,
NEPBOUCTOYHUKA, JONOJTHUTEIBHON
JUTEPATYpPHI

Tema 2.3.
Kucnopoaconepxamue
OPTaHUYECKUE COEU-
HCHHUS

Conepixanmne yueOHOTO MaTrepuaia

Comprel.  [lonmyuyeHue 3rtaHona
OpOXKEHUEM TJTFOKO3bI u
ruaparanuei STUJICHA.
['wapokcunbHas  rpymma  Kak
¢yHKUMOHabHAs.  [loHsaTHe O

IPEAETBHBIX OJTHOATOMHBIX
cnuprax. XHWMHYECKHE CBOWCTBA
dTaHOJIA! B3aUMOJECHCTBHE Cc

HaTpueM, 00pa30BaHKUE MPOCTHIX U
CJIOKHBIX 3(UPOB, OKHCJICHUE B
anpaerun. llpuMeHeHue 3TaHOIa
Ha OCHOBE CBOMCTB. AJKOIOJIM3M,
ero MOCJIC/ICTBHUS u
NpeaynpexacHue. [ TUIepruH Kak
NPEICTABUTEND MHOTOaTOMHBIX
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cnuproB. KauecTBeHHas peaknus
Ha  MHOIOAaTOMHBIE CIUPTHL.
[Ipumenenue rmunepuHa.

DeHo.1. dusnyeckue U
XUMUYECKHE CBOICTBA  (PpeHONA.
B3aumHOEe BIMsSHME aTOMOB B
MOJIEKYJIE (deHona:
B3aMMOJECHCTBUE C THUAPOKCHUAOM
HATpuUsT W a30THOM  KHCJIOTOM.
[IpumeHenne (eHosla Ha OCHOBE

CBOMCTB.

AJIbAeruabl. [Toaarne 00
anpaeruaax. AJbJCTUIHAS TPyNIa
KaK (YHKLMOHATBHAS.

dopMaNbAETU U €ro CBOMCTBA:
OKHCIICHUE B COOTBETCTBYIOIIYHO
KHCIIOTY,  BOCCTaHOBJIEHHE B
COOTBETCTBYIOIIMM crupT. llomy-
YEHHE QIbJETUI0B OKHCIICHUEM
COOTBETCTBYFOLIUX CIUPTOB.
[IpumeHenne QopMmaibaeruia Ha
OCHOBE €r0 CBOMCTB.

KapGonoBbie kuc/0Thl. [loHsITHE
0 KapOOHOBBIX KHACITOTAX.
KapGokcunbHas  rpymma — Kak
(YHKIMOHAIbHAS.
["'oMonoruuecKkuii psit NpeaeIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX
kucnor. [lonyuenne kapOOHOBBIX
KHCJIOT OKHMCJIEHUEM aJlbJCTHIOB.
XUMHYECKUE CBOWCTBA YKCYCHOM
KHCIIOTBI: OOLIME CBOMCTBA C MUHE-
PAJIbHBIMM KUCJIOTAMH W PEaKUus

TeprUKaIIN. [Tpumenenune
VKCYCHOM KHCJIOTBI HA OCHOBE
CBOWCTB. Bricime JKAPHBIE
KHUCJIOTHI Ha puMepe

MAJIBMUTAHOBOW M CTEAPUHOBOM.

Caoxnbpie 3QUpPbI H KHPBL
[TonyueHue  CHOXKHBIX  3(QUPOB
peakuuen ATEpUPUKALIVH.
CnoxxHeie 3QUpbl B NPUPOAEC, UX
3HaucHUe. [IpuMEHEHUE CIIOXKHBIX
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3(pupoB HA OCHOBE CBOMCTB. JKHUpbI

Kak CJIOKHBIE 3(upsl.
Knaccupukanms YKUPOB.
XUMHYECKUE CBOMCTBA  KUPOB:
TUIPOJIN3 u TUJIPUPOBAHUE

KUAKUX — KUpoB.  [IpumeHeHHE
JKAPOB Ha OCHOBE CBOMCTB. MEbLUIA.
YraeBoabl. YTIIEBOJBI, X
KJ1acCu(pKanMs: MOHOCAXapU bl
(rmroko3a, GPyKTOo3a), Jucaxapu/ibl
(caxapo3a) ¥ nojucaxapu/bl
(Kpaxmain ¥ LEJTI0I03a).

['mroxo03a — BELECTBO €
JIBOHCTBEHHOMN (hYHKIHECH —
JIbICTUAOCTIUPT. XUMHUYECKUE
CBOWCTBA I'TFOKO3bI: OKUCJICHUE B
TIFOKOHOBYHO KHCITOTY,
BOCCTAHOBJIEHUE B COPOMT,
CIIUPTOBOE OPOKCHHE.
IIpuMenenure riroKo3bl HA OCHOBE
CBOMCTB. 3HAYEHHUE YTIIEBOJOB B
JKUBOM MPUAPOIE U KA3ZHU
yenoseka. [lonsatue o peakuusx
MOJIMKOHICHCALIMY U TUAPOJIA3A HA
NpUMEPE B3aUMOITPEBPALLICHUA:
TIFOK03a —> MOJIMcaxapu

Jlaboparopnas padota. Tema:
«PacTBOpeHME INUIIEpUHA B BOJIC U
B3aMMOJICHCTBHE C THIPOKCHIOM
memm (11). CroiicTBa ykCyCHOM
KHCJIOTHL, OOIIHE CO CBOMCTBAMH
MUHEPATBHBIX KHACIOT.
Jloka3aTeNnbCTBO HEMPEACTBLHOTO
XapakTepa >KUJIKOTO JKHpay

CamocTtosTenbpHas padoTa CTyACHTA.
Pabota ¢ KOHCIEKTOM JIEKIIUN
(oOpaboTka TekcTa) mo Teme «Oouas
XapaKTePUCTUKA OJTHOATOMHBIX,
MHOTOATOMHBIX M aQpOMATHUECKUX
I[BETOBY

Pemenune pacy€éTHBIX 3a1a4 1O TUTTY
«BBIYMCIIEHUE 00BEMA TTOJTYYEHHOTO
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rasza, eclii U3BECTHA Macca OJJHOTO
BEIICCTBAY

IToaroroBka cooOICHMIA:

«OTaHoJI: BemyJaiiiiee 01aro u
CTpPALIHOE

«AJIKOTOJIU3M U €r0 NPO(PUITAKTHKAY
«Hcropus ykcyca»

«Kupbl KaK MPOAYKT MUTAHUS U
XUMHYECCKOEC ChIPLEN

«YTIeBOABI, X POJIb B SKUBOM
NPUPOJEN

Tema 2.4.
A30TCOoAepKaIIUE Op-
FaHUYECKUE COCTUHE-

Hus. [lomumepsl

Conepixanme yueOHOTO MaTrepuaa

AMuHnbl. TloHsTHe 00 aMuHax.

Anudarnueckue AMUHBI, 170
KJIaccu(pukanus ¥ HOMEHKIJIATypa.
AHWIVH, Kak OPraHuyYeCKoe

ocHoBaHue. [lonyyeHue aHWIMHA
u3 HUTpoOeH3oma. [IpuMeHeHune
AHUJIMHA HA OCHOBE CBOMCTB.

AMHHOKHCJIO0TbL. AMWUHOKHUCIIOTBI

KakK am(pOTEPHBIC
IU(PYHKIMOHATBHBIE

OpPraHHYECKUE COCTUHEHHS.
XUMUYECKUE CBOMCTBA

AMWUHOKMCIIOT. B3auMOJCHUCTBHUE CO
IIEJI0YaMM, KHUCIIOTaMH U ApYyr C

IPYrom (peakuus
NoJIMKOHACHcauuun).  llentuanas
CBSI3b U NOJIMNIENTHIBI.

IIpumMeHeHrne aMHUHOKHCIOT HA
OCHOBE CBOMCTB.

beaxku. IlepBuyHas, BTOpUYHAl,
TPETHYHAS  CTPYKTYpPbl  OEIJIKOB.
XWMHYECKUE CBOWCTBA OEIKOB:
TOPEHUE, NEHATypalMsl, TUAPOIINS,
LBETHBIC peakuuu. bruomornueckue
(yHKIMH OEJKOB.

Homumepsl. benku u
NoJIMCaxapuabl KaKk OMOMOIMMEDHI.
[Tmactmacce!. [lonyyenue
MOJIAMEPOB PEAKIIAEH
MOJIMMEPU3ALINN U
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MTOJIMKOHICHCALIHH.
TepMomIacTUUHbIC U
TEPMOPEAKTUBHBIE TIACTMACCHI.
IIpencrasureny miacTmacc.
Bonokna, nx kmaccuukanms.
[Tomydyenue BONOKOH. OTAECNBHBIC
NPEACTABUTENN XUMUYECKUX
BOJIOKOH

JlaboparopHas paborTa. Tema:
«PacTBOopeHne OenkoB B BOJE.
OOHapyxeHue OCIKOB B MOJIOKE U B
MICHOM  OynboHe. JleHaTypaunus
pacTBopa Oe€lika KypUHOIrO sidla
CIIUPTOM, pacTBopamMu CoNen
TSOKENBIX METAJIOB M TPH  Ha-
I'PEBAHUNY

[TpakTudeckas padora. Tembl:
«PelieHne skCnepuMeHTATbHBIX
3a/1a4 Ha UACHTU(UKALIMIO
OPraHUYECKUX COCTMHEHUINY,
«Pacro3HaBanue macTMacc u
BOJIOKOHY

CamocrosarenbHas paboTa CTyACHTA.
CocTaBlicHHE TIaHA TEKCTA MO TEME
«AMHWHOKHUCIIOTBI»

Pabora co cipaBoYHbIMU
marepuanamu 1o teme «M3omepus u
HOMEHKJIATypa aMUHOKHCIIOT
[ToaroroBka cooOIICHNMI: 4
«AHWJIMHOBBIE KPACUTEN: UCTOPUS,
MPOU3BOJICTBO, IEPCHIEKTHUBBD)
«AMUHOKHCTIOTBI — «KAPIUYUKID
OENTKOBBIX MOJIEKYJD»
«buonornyeckne PyHKIANA OEITKOBY
«OenKoBasi 0CHOBA HMMYHHUTETA

HUTOro| 117
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3. YCNOBWA PEANTU3ALNN YYEEHOWN ANCLVNINHBI

3.1. TpeboBaHuA K  MWHMMaibHOMY  MaTepuasbHO-TEXHUYECKOMY
obecneyeHuto

B coctaB y4yebHO-METOAMYECKOTO W MaTepuanbHO-TEXHUYECKOro OCHaLLeHUs
KabMHeTa XMMUMN BXOJAT:

* MHOrOMYHKLMOHANbHbLIA KOMMEKC NpenojaBartens;

* HaTypanbHble O00bLEKTbl, MOAenu, npuoéopbl M HaboOpbl A1 MOCTAHOBKM
[EMOHCTPALMOHHOIO 1 YYeHNYEeCKOro 3KCNePUMEHTE;

* neyaTHble N 3KPAHHO-3BYKOBble CPeACTBA 00YUYEHWS;

* CpeAcTBa HOBbIX MH(OPMALMOHHbLIX TEXHONOTU;

* peakTuBbI;

* MepevyHn OCHOBHOW W [OMONHUTENLHON YYeOHOW NuTepaTypsbl;

e BCMoMoraTeslbHoe 060pyf0BaHe N UHCTPYKLUUUK;

* 6MO6NMOTEYHBIN (OHA,

3.2. NH(popmaunoHHOe obecnevyeHne 06yUveHUS
SNIeKTPOHHbIE YYEeOHUKN:
1 la6bpuensH O.C. Xumua. 10 knacc. ba3oBbli YPOBEHb: Y4YeOHUK ANs
obLleobpaszosar. yupexaeHui. - M., 2013r.;
2. labpuenaH O.C. Xumwma. 11 knacc. ba3oBblil ypOBeHb: Y4YeOHUK Ans
obuleobpas3oBar. yupexaeHui. - M., 2014r.;
3. Pyasutuc I'.E., ®enbgmad C.N. Xumusa. 10 knacc. ba3oBblii ypoBeHb: y4eb.
Ans obuieobpasosat. yupexaeHunin. - M., 2012r.;
4. Pypsntuc I.E., ®enbamad C./. Xumnsa. 11 knacc. ba3oBblil YpOBEHb: Yyu4eob.
Ans obuieobpasosar. yupexaeHunin. - M., 2012r.
JononHuTenbHaa nnTepaTypa:
1 TabpuensH O.C., /lbicoBa .. Xnmua B TecTax, 3afadvax, YyrnpaKHeHUsX:
yyeb. nocobue ansa ctyd. cped. npod. y4ebHbix 3aBefeHnin - M., 2010r.;
2. [abpuenaH O.C., OctpoymoBa H.I'. HacTtonbHas KHUra yuntensa xmumum 11
Knacc B 2-X u. - M., 2010r.;
3. Tabpuensan O.C., NlbicoBa I'.I". Xumus gna npenogaBatens: Metogunyeckoe
nocobue. - M., 2010r.;
4. K yyebHuky [abpuensH O.C. xumma - 10. KOHTPO/IbHO-NPOBEPOUHbLIE
paboTbl, 2011 T.
5. B.B. EpémuH, H.E. Ky3bmeHko n pgp. Xumua 11 knacc. UN3paTenbcTBO
«[lpotha», 2012 r.
6. A.C. I'yszeir, P.IN. CysopoBueBa. Xumua 11 knacc. N3patenscTBo «pota»,
2008 .
7. BONbLWOWA cnpaBoOYHUK MO XuMun. N3gatenbcTBo «IMpoceeweHne», 2005 T.
MNHTepHeT-pecypchl
1 http://hemi.wallst.ruXumuns. ObpasoBaTe/bHbIN CalNT 4N4 WKObHUKOB


http://hemi.wallst.ru%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f
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ANEKTPOHHbIN Yy4eOHMK MO XUMUK NS cpeaHen Wwkonbl. Ha cante ony61nkKoBaH
pAL NPUNOXeHWn: Tabnuua MeHfeneeBa, Tabnuua 3neKTpoOTpULATEIbHOCTEN
3/1EMEHTOB, 3/IeKTPOHHbIE KOH(UIypauumn 31eMeHTOB 1 Ap., a TakXe 3ajayun ans
CaMOCTOATE/IbHOIO peLleHuns.

2. http://lwww.chemistry.narod.ru  Mup xumun. COLepXUT XUMUYECKUNe
CNPaBOYHMKKN, UCTOPUIO CO34aHUA W Pa3BUTUA MepUOLNYECKOM CUCTEMbI
anemeHToB (ccbinika "My3ein"), onucaHMe XMMUYECKUX OMbITOB C
pasIMYHbIMWU  3N1eMeHTamMu, CBeAEeHUA W3 OCHOBHbIX 061acTei XuUMuu
(opraHunyeckas, arpoxXmmus, reoxXmMmus, 3KOXMMUA, aHaiUTU4YecKad XMMUg,
(hoTOXUMUSA, TEPMOXUMUA, HePTEXMMUSA), pasfen XUMUYECKUX HOBOCTEMN,
CCbI/IK/ Ha MnoJie3Hble pecypcbl MHTepHeTa U T.4.

3. http//www.alhimik.ru  AJIXUMUK. ANeKTPOHHbLIN  XypHan  Ans
npenojasatenen, LWKOMNbHUKOB W  CTYAEHTOB, WU3yYalOWMUX XUMUIO.
Bknoyaer  MeTOoAMYECKME  peKOMeHpauuu  ANnd  YUYuTenem  XUmuu,
CNpaBOYHMKKM, Guorpanumn BeNMKMX XMMWKOB, pasfenbl "Becenas xumus“,
"XyMus Ha KaxAbld fAeHb" WM MHOro [ApYyroh WHTEPECHOW W MONe3Hon
NHpOopMaL K

4. http://rostest.runnet.ru/cgi-bm/topic.cgi?topic=Chemistry O6pa3oBaTe/bHblii
cepBep TecTupoBaHus | xumua. becnnatHoe on-line TecTupoBaHue, Tpedyet
perncTpauum B cucteme. TecToBble 3aflaHNA BKIKOYAKOT B Ce65 cocTaBNneHune
ypaBHEHU W BbIGOP YC/MOBUI MPOBEAEHUA XUMUYECKUX pPeakuui,
KnaccuukaLmio 31eMeHTOB W CNOXHbIX BELLECTB, BOMNPOCHI MO CTPYKType
MOJIEKY/l, KONMYECTBEHHbIA pacyeT peareHTOB, CrOCOObI MAEHTU(UKaLMK
BELLEeCTB.


http://www.chemistry.narod.ru/
http://www.alhimik.ru/
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
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4. KOHTPOJIb 1 OIEHKA PE3YJbTATOB OCBOEHUS YYEBHOI
JANCHUTTIJINHBI
Koutpoab u omeHka pe3ysbTaTOB OCBOEHUS YYEOHOW JUCHUIIIMHBI
OCYILECTBIISAETCS MPENOJABATEIEM B MPOLECCE NPOBEACHHUS MPAKTHYECCKUX
3aHATHI W JTaDOPAaTOPHBIX PpaldOT, TECTUPOBAHUS, a TaKXKE BBIMOJHEHUS
00y4arOIIMMUCS UHANBUYAJTbHBIX 3aJaHHUM, TPOCKTOB, UCCIICTOBAHUH.

DopMbI H METOBI
KOHTPOJISI M OLCHKH
pe3yJbTaTOB 00y4YeHHs

Pe3yabTarbl 00y4eHnust
(ocBOCHHBIC YMEHHSI, YCBOCHHbIC 3HAHHSA)

VMeHUs!
BJQJ€Th  OCHOBHBIMM  METOJAAMU  HAYYHOIO

MO3HAHUSI, UCTIOJIb3YEMbIC B XUMUU: HAOJIOACHMUS, JlabGoparopHas padora,
OMHCAHWE, W3MEPEHUE, OSKCICPUMEHT, YMEHHE otuet [IpakTuyeckas
oOpalarbiBaTh, OOBSACHSTH PE3yJIbTAThI paboTa, OT4EeT
OPOBEACHHBIX  OMBITOB U JIENaTh  BBIBOJIBI, 3ammTa mpakTUYeCKOi
TOTOBHOCTb M CIOCOOHOCTH MPHUMEHSATH METOMIbI paboThI

IO3HaHWA IIPU PCHICHUM IMMPAKTHYCCKHUX 3a1a4

YMCTDb JaBaTb KOJIMYUCCTBCHHBIC OLICHKH u

[TpoBepka pelieHus 3aaa4
NPOBOAMTH PACYEThI MO XUMUYECCKHM (opMysaM |

KoHnTtponrsHas pabora

VPaBHEHHSAM,
BJIAJIETH  OCHOBONOJIATAIOMIUMU  XUMHYECKUMHU

ITOHATHAMU, TEOPUSAMH, 3aKOHAMH, TepMHAHOIIOTMYECKUIA
3aKOHOMEPHOCTAMM,  YBEPEHHOE  MOJIb30BAHME JUKTaHT
XAMHUYECKON TEPMHUHOJIOTHEN U CHUMBOJIMKOM,

BIAACTh MPAaBUIAMH TEXHUKH O€30MAaCHOCTH MPHU TectupoBanue
WCIIOJIb30BAHNN XUMHUYECKUX BELLECTB. VYeTHBII 0npoc
SHAHUSA

0 MECTE XMMHUHU B COBPEMEHHOMN KapTHUHE MUPA,;

NOHMMAHHWE POJIM XUMHUM B  (POPMUPOBAHUU IToaroroska, 3amura
Kpyrozopa ¥ (YHKIUOHAJIBHOW TIpPaMOTHOCTH |  pedepara, COOOIEHMIA.
YEJI0BEKA IS pELICHUs NMPAKTHYECKHUX 3a/1a4, IIpoBepka

0 (GOpMUPOBAaHMM COOCTBEHHOH MMO3WLMHU IO WHIUBUAYATBHBIX U
OTHOIICHUKD K  XWUMHYECKOH  umH(poOpManuuy, IPYIIOBBIX 3a1aHUI

HOquaeMOﬁ N3 Pa3HbIX HCTOYHHUKOB.
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S. OBPA3OBATEJIBHBIE TEXHOJIOI'MU, UCTTIOJIb3YEMBIE B
YUYEBHOM INPOUECCE IO JUCIUIIIMHE «XUMMUA»

Hcnonb30BaHne TEXHOIOTHANA 00€CNEYMBACT OPUCHTUPOBAHUE CTYJCHTA B
NOTOKE MH(OPMALMK, CBA3aHHON ¢ PA3IMYHBIMU NOIX0JAMH K ONPEACTIEHUIO
CYLIHOCTH, COAEPKaHUS METOAO0B, (POPM pa3BUTHS TMYHOCTH;, CAMOOIPEACTICHHUE B
BbIOOPE ONTHUMAJILHOTO IMYyTH U CTOCOOOB TMYHOCTHO-MPO(PECCHOHATLHOTO
PA3BUTHS; CUCTEMATU3ALNIO 3HAHHA, TOJYyYEHHBIX CTYJACHTAMHU B TPOLIECCE
ayuTOpHOU padoTsl. [IpakTrueckue 3aHATHs 00ECIEUNBAOT PA3BUTHE U
3aKPEIJIEHUE YMEHWI W HABBIKOB OMPEACTICHHBIX LIETEH U 3a/1a4, a TAKKe
npUHATHAS HanOosee YPPEKTUBHBIX PELICHHUIA MO UX PEaTu3aliH.

[Tpu npoBeACHNUN 3aHATUH UCTIONB3YIOTCS CIIEAYIOIINE TEXHOIOTHN
0Oy4YeHHSI.

Tpaouyuonnvie mexnonocuu ody4yenus NPEANONATAOT MEPeaaYy
uH(pOpMalMi B TOTOBOM BUJE, POPMHUPYIOT yMEHUS IO 00pa3lly: pa3BUBaroLIas
TEXHOJIOTHS, TMYHOCTHO-PA3BUBAOIIAS TEXHOJIOTHS U JIP.

Axmugtvie mexnoio2uy NPEANOoaararoT OpraHu3ao 00yUYeHUs KaK
OPOAYKTUBHYIO TBOPUYECKYIO ACITENBHOCTD B PEKUME AKTUBHOTO BO3ACHCTBHS
CTYJEHTOB C PEMOAABATEIEM: COTPYAHUYECTBO U KOOMEPALMIO, KOJJIEKTUBHOE
B3aUMOJECHCTBHE.

Humepaxkmuenvle mexronio2usi obyyeHus NPeanoNaraloT OpraHu3anuio
00y4YeHUs KaK MPOIYKTUBHYIO TBOPYECKYIO AEATENILHOCTh B PEKUME AKTHBHOTO
B3aMMOJCHCTBHSI CTYACHTOB APYT C IPYTOM M C MPENOJABATEIEM: MPOCKTHBIE
TEXHOJIOTHH, MHOTOYPOBHEBOE OOYUYEHUE, TEXHOJOTUS KPUTHUECKOTO MBILUICHUS,
case-study- TEXHOJIOTUH U T.J.

KonnuecTBo ayAMTOPHBIX YaCOB COTNIACHO yueOHOMY iany 117, B TOM ymciie
NPOBOJAMMBIX B aKTUBHOH M MHTEPaKTUBHOU (popme 15 vacos.

AKTHBHbIC U HHTEPAaKTHBHbIC ()OPMBI IPOBEACHUSI 3AHATHIA

Paznen, Tema, TemMa ypoka Bun yueOHol DopMBbI TPOBECHUS Koun-
NEesTEeJIbHOCTH BO
4acOB

Paznen 1. «O061mas u HeOpraHU4YeCKas XUMUSD)

Tema 1.1 OcHOBHEBIE Jlexuus ¢ pemenuem
Teoperndeckoe 3aHATHE N 1

MOHSITUS U 3aKOHBI XUMHUH npoOJIEeMHBIX 3aJaHUH

Tema 1.2 Ilepunoguvecknii Menua ypok no teme
Teoperndeckoe 3aHATHE 2

3aKOH «CTpoeHue atomay

Tema 1.3 Ctpoenue Jlexuus — rpynnosast

P Teoperndeckoe 3aHATHE Py 2

BELIECTBA JUCKYCCHSI

Tema 1.5 Knaccudpukarus Xummueckuit MmapadoH

HEOPTraHUYECKUX COeNUHE- IIpakTuueckoe 3aHaTHE | «3HAEUIb JIU Thl XUMUIO?» 2

HUU 1 UX CBOUMCTBA

Tema 1.7 Metaisl u Teoperuueckoe 3ansiTue | CeMuHap ¢ JeMOHCTpaluen 2
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HEMETaJUIbI | | IIPE3EHTALMN |

Paznen 2. « Opranndeckas XuMus»

Tema 2.1 OcHOBHBbIE
TIOHATHS] OPTaHUYECKON Jlek1us ¢ BUOEO
Teopernueckoe 3aHATHE o 2

XUMUH U TEOPUSI CTPOEHUS JE€MOHCTparuei
OPraHUYEeCKUX COSUHEHUHN
Tema 2.2 YrneBonopoas! u enosas urpa «Cyn Hag

P Teoperndeckoe 3aHATHE a P y 2
WX MPUPONIHBIE UCTOYHHUKHU AJTKAHAMID)
Tema 2.4 Azorconepkatiue .

«IcTadera 3HAHUID,
OpraHUYeCKUe COeNUHEHUA. | TeopeTuyecKkoe 3aHsITue 2
ZeJIoBas Urpa
ITonumeper.
HNroro: 154

Hcnonb30BaHNe aKTUBHBIX U MHTEPAKTUBHBIX 00Pa30BaTEIIbHBIX
TEXHOJIOTHI CITOCOOCTBYET MOBBIIIEHUIO HHTEPECA M MOTHBALIMK 00YYarOLIMXCA,
nenaet 6osee 3Pp(PEKTUBHBIM YCBOCHUE MaTepraa, mo3BoJIsIeT
VHAMBHIYAJIM3UPOBATh 00OYUEHUE U BECTH SKCTPEHHYIO KOPPEKLUIO 3HAHUH.

JIaHHBIE TEXHOJIOTUU 00ECIEYNBAIOT BBICOKMI YPOBEHD YCBOCHUS
CTYJCHTAMH 3HAHUMH, S3P(PEKTUBHOE U YCIECITHOE OBIAJICHUE YMECHUSIMHU U
HABBIKAMU MPU U3YYCHUU XUMHH, (POPMUPYIOT MO3HABATEIIBHYIO MOTPEOHOCTD U
HEOOXOMMOCTh AATbHEHIIEr0 caMO00Pa30BaHMsl, MO3BOJISIFOT AKTHBU3UPOBATh
UCCIIEIOBATENBCKYIO ACITENbHOCTD, 00eCNEYNBAOT 3PPEKTUBHBIA KOHTPOb
YCBOCHUSA 3HAHWM.
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JlonmoJIHeHus: ¥ U3MEeHEeHHsl B padou4eii nmporpamme
Ha 20 /20 y4eOHblii roa

B pabouyto mporpaMmmy BHOCSATCS CJEAYIONINE U3MEHEHHUS:

Paboyas nporpaMMa nepecMOTpeHa Ha 3aCeIaHuU IUKJIOBOH METOAMYECKON

komuccuu (1IMK)

MPOTOKOJI OT 20 r. No

[Ipeacenarens [LIMK N.0O. Gamunus




