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peraTtoB aBTOMOOHUIICH

Pabouas mporpamma paspaboraHa Ha OCHOBE mpuka3a MunoopHayku Poccuu ot
17.05.2012 Ne 413 ( pen. Ot 29.12.2014). «O6 ytBepxkeHuu peaepaabHOro rocyaap-
CTBEHHOT'O 00pa30BaTEIBHOTO CTaHIapTa CPEIHEro 00IIeT0 00pa30BaHUSY

CopepkaHue TMPOTPaMMBI PEATU3yeTCss B TPOIECCE OCBOCHHS CTYACHTAMH IIPO-
IpaMMBbI TIOJTOTOBKHU CHEIHAIMCTOB CPEAHETO 3B€HA C MOJyUY€HHUEM CpeIHero (TOJHOTo)
obmero obpaszoBaHms, pa3paboTaHHOW B cOOTBETCTBUU C Tpeboanusimu PI'OC CIIO
TPETHETO TTOKOJICHHSI.



COJEPKAHME

1. MOSICHUTEJIBHASN BATTHCKA ..ot 4

2. CTPYKTYPA U COJAEP) KAHUE YYEBHOM JUCIHUIIJIAHBIL.......................... 6
2.1 TeMATHUYECKIME TITIAH . ......coctviiiteieiteeesteesteesteeaseeestseesseeessseesabeesbeesaseeesnneesnneesnneesnneess 6
2.2 ConepkaHue YUEOHOM TUCIIHIITIMHBL. ........cuuiiitiiaitieesieeessteestesssesssseessseessssessnessnsenas 7

3. COAEP)KAHUE MPO®UJTIBHOM COCTABJISAIONIEN ... Ommb6ka! 3aknanka He

oTpesieNieHa.

4. TPEBOBAHUA K PE3YJIbTATAM OBYUEHMUA................. Ommbka! 3akmaaka He

orpeienieHa.

5. YCJIOBUSA PEAJIN3ALIAU ITPOT'PAMMBI JUCHUIIJIUHBI .............. Ommoxa!

3aKiaaKa He ONpeIeseHa.
MNPUJTOKEHUE 1. Ommbka! 3akiiajika He onpeesneHa.

JIUCT UBMEHEHUU U I[OHOJIHEHI/Iﬁ, BHECEHHBbBIX B PABOYYIO
TTPOT PAMMY .ot e e e Ommbka! 3akitajika He ornpeeseHa.



1. MOACHUTEJIBHASA 3AIINCKA

Hactosmass mporpamMMa y4eOHON AWCIMITIMHBI OPHEHTHPOBAHA HA peaTH3allfio
denepanbHOTO KOMIOHEHTa TOCYJAapCTBEHHOTO 00pa30BaTeNbHOrO CTaHmapTa (maee —
®I'OC) cpennero (mMOIHOTO) OOIIET0 00pa3oBaHKS XMMHUU Ha 0a30BOM YPOBHE B Ipeje-
Jax MporpaMMbl MOArOTOBKH crieHanncToB cpenHero 3BeHa (manee IIIICC3) cpegnero
podecCHoHaTEHOTO 00pa30BaHUs ¢ YIETOM MPODUIIS MOTydaeMOoro MpoheCcCHOHATBHOTO
oOpazoBaHws.

ConeprxaHre mporpaMmbl HalpaBJI€HO Ha JOCTUKEHUE CIEIYIOIUX LIEIeH:

1) chopMHUpPOBAHHOCTD MIPEJICTABICHUIA O MECTE XHMHH B COBPEMEHHOM Hay9IHOMH
KapTUHE MUPA; TOHUMAHHUE POJIU XUMUHU B POPMHUPOBAHUU KPYro30opa U PyHKIIHO-
HaJIbHOM IPaMOTHOCTH YEJIOBEKA ISl PEIICHHS IPAKTUYECKUX 3aaY;

2) BJIaJICHUE OCHOBOIOJIAraloIMMU XUMUYCCKIMH TIOHATHIMH, TCOPUSIMH, 3aKOHA-
MH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHNE XUMUYECKOW TEPMUHOJIOTUEN U
CUMBOJIMKOM;

3) BiIaJicHHE OCHOBHBIMHM METOJIJaMH HAyYHOTO MO3HAHUS, HCIIOJb3YEMbBIMH B XH-
MUU: HaOIIOJICHUE, ONIMCAaHNEe, U3MEPEHUE, IKCTIEPUMEHT; yMeHuEe 00padaThiBaTh,
OOBSICHSITH PE3YJIbTAThl TPOBEICHHBIX OMBITOB U JIeJIaTh BHIBOJIbI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSTh METOIbI MIO3HAHUS MPU PEIICHUHU MTPAKTUYECKUX 3a]1a4;

4) chopMHPOBAHHOCTb YMEHUS J1aBaTh KOJMUCCTBCHHBIC OIICHKH U TIPOBOIMTD Pac-
YEThI 0 XUMUYECKUM (POopMysiaM U ypaBHEHUSIM;

5) BiajieHre paBHJIaMU TEXHUKH OC30IMACHOCTH MPH MCIIOIH30BAaHHH XUMHUYICCKHX
BEILIECTB;

6) chopMUPOBAaHHOCTH COOCTBEHHOM MO3HUIIMU 110 OTHOIICHHIO K XUMHUYCCKOM MH-
dbopmarnuu, moaydyaeMou U3 pa3HbIX HCTOUHHUKOB.

B I'BOY CIIO «lloBomkcknil rocyAapCTBEHHBIA KOJUIEIK» HA XUMHUIO IO CIIEIHAIIb-
HOCTSIM CpPEIHEro MpOo(EeCCHOHATBHOTO 00pa30BaHUsl TEXHUYECKOTO MPOQUIS OTBOIUTCA
117 vacoB, B TOM 4mcie 78 4acoB ayJIUTOPHON HArpy3KU B COOTBETCTBUU C Pa3bICHEHUS-
MU 10 peanu3aluu (QeaepaJbHOT0 TOCYAAPCTBEHHOTO O0pa30oBaTENbHOIO CTaHAApTa
cpeanero (moiHoro) odmero odpazoanus (mpodunsHoe o0yuenue) B npenenax [MIICC3
cpeaHero npohecCHOHAIBHOTO 00pa30BaHUsI.

OcCHOBY JaHHOW MPOrpamMMBbI COCTABIISIET COJEPIKAHUE, COTJIACOBAaHHOE C TpeboBa-
HUSMU deepaTbHOTO KOMIIOHEHTa CTaHAapTa CpeaHero (MmojHoro) odiiero oopa3oBaHus
0a30BOro YpOBHSI.

B npoduibHYI0 COCTABIISIONIYIO BXOAUT MPOQPECCHOHATBHO HAIIPABJICHHOE COJIEpIKa-
HHE, HeoOXoumMoe 17151 (GOpMUPOBAHKS Y 00yUArOIUXCs TPOPECCHOHATEHBIX KOMIICTEHITHIA.

B mporpamme mo AUCIUIUIMHE «XHMHS», PECATH3yeMOU TIPH MOATOTOBKE CTYICHTOB
CHEIUATBFHOCTSIM TEXHUYECKOTO MPOQuIsi, TPOQUILHON COCTABISIONMICH SBISIOTCS pa3-
JIeJTbl OpraHUYECKasi U HEOPTaHUIECKasT XUMUS).

B mporpamme TeopeTudeckre CBEICHUs JTOTMOHSIOTCS JTa00paTOPHBIMU U MPAKTH-
YECKUMH 3aHSATHUSIMH.



[IporpamMmma COAEPKUT TEMATUYECKUH IIJIaH, OTPAKAKOIIMN KOJIMYECTBO YaCOB, BBI-
nensieMoe Ha u3ydeHue TUCHUIUIMHEbl « XMW npu oBiajieHnn CTyA€HTaMH CIIEHHAIIb-
HOCTSIMU TEXHHYECKOTO MPOUIIS.

[Iporpammoii mpeaycMOTpeHa caMOCTOSATENbHAs BHEAYAUTOpHAas padoTa, BKIIOYA-
I0I1[as] MPAKTUKO-OPUEHTUPOBAHHBIC 3aJlaHUsI, IPOEKTHYIO JEATEIIbHOCTh CTYJEHTOB, BbI-
MMOJITHCHHE TBOPYECKUX 3aJlaHUl, paboTy C MCTOYHHMKAMU WHOOpMAIuu (HaydYHBIMH, IMy0-
JULIUCTUYECKUMH TEYATHBIMU U AJICKTPOHHBIMU U3AAHUSMM), PEIICHUE MO3HABATEIbHBIX
XUMUYECKUX U aHATUTUYECKHX 3324 C AKTyaJIbHBIM COJICP>KaHHUEM.

KonTpoisib kadectBa ocBoeHus aucuuiuimabl « XMMUS» npoBoauTcs B mponecce
TEKYIIEro, pyoeKHOTO KOHTPOJISI U MPOMEXKYTOUHON aTTECTAIUU.

Texymuii 1 pyOeKHbIN KOHTPOJIb MPOBOAUTCS B Mpejieiax yueOHOro BpEMEHH, OT-
BEJICHHOIO Ha AUCUUIUIMHY, KaK TPAJAWIMOHHBIMU, TaK U WHHOBAMOHHBIMH METOJIAMH,
BKJIIOYAsi KOMITBIOTEPHOE TECTUPOBaHUE. Pe3ynbTaThl pyOeKHOTO KOHTPOJISI YUUTHIBAIOTCS
MpU TOJABEJCHUU UTOTOB IO TUCITUILIINHE.

[IpomexyTouHasi aTTecTalys NpoBoauTcsa B (popme nuddhepeHurnpoBaHHOTO 3aueTa
110 UTOTaM U3Yy4YE€HUS JUCHUIUIUHBI B KOHIIE y4eOHOro roja.

JuddepenumpoBaHHbIN 3a4€T MO AUCIUILIMHE MPOBOJUTCS 3a CYET BPEMEHHU, OTBE-
JIEHHOT'O Ha €€ OCBOCHUE, U BBICTABJISCTCS HA OCHOBAHUM PE3YJIHTATOB BBHITIOJHEHUS MpaK-
TUYECKUX 3aHSITHUH, a TAKKE TOUEK PYOEKHOTO0 KOHTPOJIS.



2. CTPYKTYPA M COJEPKAHUE YUYEBHON JUCIIUIIJIAHBI
«Xumus B IPo(hecCHOHATBHOI 1eATeILHOCTH (10 YueOHOMY NIaHy)

2.1 Temaruyeckui MmJiaH

KoaudecTBO 9acoB

o0s13aTeJIbHASL Ay/IMTOPHASI

HaunmeHoBaHme pa3jaesa Mal;ﬁ“g:;“aﬂ caMO;:Zg}TIZ‘]:’HaH y4eOHasi HArpy3Ka, B T.4.:
HArpy3Ka padora peero JIP u 113
3aHATHHU

BBenenue 2 * 2 *

1. O0mas u HeOpraHn4ecKass XuMH s *

Tema 1.1. OcHOBHBIE OHSTHUS 6 2 2 2

Tewma 1.2. [lepuoanueckuii 3aKOH U IepUoAUIEcKas cucteMa Menerne- 5 9 9 9

eBa. CTpoeHue aroma.

Tema 1.3. CTpoeHue BelecTBa. 6

Tema 1.4. Bona. PactBopsr. DJI/I. 8

Tema 1.5. Kimaccudukanus HeopraHudeckux coequHeHnil. OKCHUIbI 1 16 4 4

OCHOBAHHUS.

Tema 1.6. MeTtamisl 1 HEMETAILTBI. 14 6 2

Tema 2.1. OCHOBHBIE TTOJOKEHUS TEOPUU XUMHUYECKOTO CTpoeHUsT A.M, 6 5 5 5

byrtneposa.

Tema 2.2. YrieBonoposl U UX MPUPOIHBIE HCTOYHUKH. 10 4 2

Tewma 2.3. CiupTbl U HEHOJIBI. 6 4 2

Tema 2.4. Anpaeruanl. KapooHoBbie KUCTOTHI. ClIOXKHBIE d3PUPHI U KU- 93 - 4

PBI.

Tewma 2.5. A3oTtocoaepxariue CoeunHEHUSI. 2 2

Tema 2.6. CoiicTBa 1 pyHKIIMH OCIIKOB. 4 2 2 2

Tema 2.7. UToroBoe 3aHsTHE. 2 * 2 *




40 30 10
2.2 Coaep:xanue y4eOHOM U CHUTLTHHBI
HaumeHnoBaHue Conep:xkanue yueOHOro MaTepuaiia, JiabopaTopHblie H PaKTHYecKUe padoThbl, Kon O0bem ya- YpoBeHb
pa3aesioB H TeM CaMOCTOSITe/IbHASA padoTa o0y4yaromuxcs, KypcoBasi pador (IpoeKr) o0pa3oBaTeJib- COB 0CBOEHMS
(eciu npedycmompeHul) HOI0 pe3yJibTa-
Ta
BBenenue MecTo XMMHH B COBPEeMEHHOI HAYYHOIl KAPTHHE MHPAa 2
Pa3nes 1. O0masi u HeopraHu4eckasi XuMusi
Tema 1.1. Ocuop- | Coxepxanue yueOHOTO MaTepuaa 2
1 | BemectBo. AToM. Mosekyna. XUMU4eCKHi deMeHT. AjutoTporust. | 3H 1; 3H 2 *

HBIC IIOHATHA 1
3aKOHBI XUMHH.

[Ipocthie M cnoXHBIE BemiecTBa. KaueCTBEHHBIM UM KOJWYECTBEH-
HBII COCTaB BEIIECTB. XUMHUYECKHE 3HAKU U (popmynbl. OTHOCH-
TEJIbHBIE AaTOMHAS U MOJIEKYJIsIpHAsi Macchl. KommuecTBO BellecTBa.

OcHoBHbI€ 3aKOHBI XUMUU. CTEXHOMETPHS. 3aKOH COXPaHEHUS
Macchl BEMIECTB. 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB MOJIEKYJISP-
HOU CTPYKTYpBL.

PacueTHble 3a1aun Ha HAXOKIEHUE OTHOCUTEIBHON MOJIEKY-
JIIPHOW MacCChl, OPEAEIEHUE MACCOBOM 10JIM XUMUYECKUX JJIe-
MEHTOB B CJIO)KHOM BEILIECTBE.

JlemoHcTpauumu:

Moienu aTOMOB XHMHUYECKUX 3JICMEHTOB.

Moienu MOJIEKYJI IPOCTHIX U CIOXKHBIX BemecTB (Komiekius
IIPOCTBIX M CJIOXKHBIX BEIIECTB.

HexoTopsie BemiecTBa KOIMIECTBOM 1 MOJIb.

Monens MmossipHOTO 00BEeMa Ta30B. Ayotponust hochopa, Krc-
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HaunmenoBanue
pa3esioB U TeM

Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHble U MPpaKTUHYecKHe PadoThl,
caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT)
(ecnu npedycmompenvl)

Kon
o0pa3oBaTeJib-
HOI0 pe3yJibTa-

Ta

O0beM ua-
COB

YpoBenb
OCBOEHHS

JopoJia ¥ yriaepoja.

JlaGoparopHas paboTa

He npeoy-
cmompena

[IpakTueckoe 3anstue Nel «Pemenue 3agau no popmynam».

V1;¥2; V4

2

KoHnTtposnbHas pabota

He npeoy-
cmompenbl

CamocrosTenbHas padoTa 00yJarouuxcsi:

CocraBnenue npe3eHTauu ;| AJIOTpOnHbIe MOAUGUKAIINH YTIIe-
pona (anmMa3s, rpadur), Kuciaoposa (Kuciaopo, 030H). ITorstue o
XUMUYECKON TEXHOJIOTUHU, OMOTEXHOJIOTUN U HAHOTEXHOJIOTHH.

Y3, V4

2

Tema 1.2. [lepuo-
TUYECKUM 3aKOH
u [lepnognye-
CKas cucTeMa
XUMHYECKHX
snemenToB J[.1.
MenpeneeBa u
CTPOEHHE aToMa.

ConeprkaHue yueOHOTO MaTepuana

1 Otkpsitue /.. MenneneeBsiMm [lepunonnueckoro 3akona. Ilepu-
onuyeckuii 3akoH B opmynuposke JI.M. Menaeneena.

[lepuonuueckass Tabauila XUMHUYECKUX DJIEMEHTOB — Tpaduue-
CKO€ OTOOpa)keHUE Mepuondeckoro 3akoHa. CTpyKTypa nepuoau-
YECKOW TaONUIIBI: IEPUOIbI (MaJIbie W OOJIBIITUE), TPYIIIHI (TJIaBHAS
1 TT0O0YHas ).

3nl; 3n2

*k*

JlemoHCcTpanus:

Pazmuunbie hopmel [leproaudeckoit cucTeMbl XUMUYECKUX dJIe-
meHToB JI.1. Menneneena.

JluHamudeckue TaOauIbl 11 MoaenpoBanus llepuoandeckoit
CHUCTEMBI. DJICKTPU3alUs TEI U UX B3aUMOJICHCTBHE.

JlabopaTtopHas pabota

He npeoy-




HaumeHoBaHue Conep:kanue y4eGHOro MaTepuaa, JaGopaTopHbie H NPaKTHYeCKHe PadoThl, Kon O6beMm ua- YpoBeHns
pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT) o0pa3oBaTeJib- COB 0CBOEHMS
(ecnu npedycmompenut) HOI0 pe3yJibTa-
Ta
cmompena
CamocTosiTenpHas paboTa 00yJaronuxcs: V2. 2
CocraBnenue koHcnekTa: PagnoaktuBHocTh. Mcnonbs3oBanue
PaIMOAKTUBHBIX U30TONOB B TEXHUYECKUX LEIsAX. PEHTreHOBCKOE
M3JIy4YCHHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MeAULIMHE. Moaenu-
pOBaHME KaK METOJ IIPOTHO3UPOBAHUS CUTYAllMX Ha IIPOU3BOJICTBE.
V2,V3. 2
2
Tema 1.3. Copnep:xaHue yueOHOro MaTepuasa
Crpoenue 1| Honnas xumuueckas CBsi3b. KaTnoHbI, uX oOpa3oBaHue U3 ato- | 3u I; 3u2. 2 o
BCICCTBA MOB B pe3yJibTaTe IMpollecca OKUCICHUsS. AHUOHBI, UX 00pa3oBaHUe

W3 aTOMOB B pe3yJibTaTe Mpolecca BocCTaHOBNIeHUs. IOHHas CBS3b,
KaK CBSI3b MEXy KATHOHAMU Y aHUOHAMHU 3a CUET JIEKTPOCTATHYE-
ckoro nputsbkeHus. Kiaccudukaiys HOHOB: MO COCTaBy, 3HAKY 3a-
psAla, HAUIMYUIO TUAPATHOM 00070uku. MOHHBIE KPUCTATUTMYECKUE
pemietku. CBOMCTBA BEMIECTB C MOHHBIM THUIIOM KPUCTAJIIMYECKON
PEILIETKH.

KoBasienTHas xumudeckas cBsi3b. Mexanusm oOpa3oBaHUs KOBa-
JICHTHOW CBSI3M (OOMEHHBIN M JOHOPHO-aKIIEITOPHBIN). DJIEKTPOOT-
punaTenbHOCTh. KOBaJIGHTHBIE TMOJSPHAS W HEMOJSPHAS CBS3U.
KpaTHOocTh KOBaneHTHOW CBSI3U. MOJIEKYJISIPHBIE U ATOMHBIE KpH-
cTajuindeckue pemnretku. CBONCTBA BELIECTB C MOJEKYJISIPHBIMU U
ATOMHBIMU KPHUCTAJUIMYECKUMHU PEIIETKAMMU.

Merannuyeckas cBsi3b. MeTajuinueckass KpHCTaJUIMYecKas pe-
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HaumenoBanue Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl, Kon O0bem ua- Yposenn
pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT) o0pa3oBaTeJib- COB 0CBOEHMS
(ecnu npedycmompenut) HOI0 pe3yJibTa-
Ta

IEeTKa U MEeTaJUIMYecKasi XMMU4YecKasl CBsizb. Du3nueckue CBOMCTBA

METAaJJIOB.

ArperaTHbl€ COCTOSIHUS BEILIECTB U BOAOPOAHAs CBS3b. TBEpHOE,

AKUJKOE U ra3000pa3Hoe cocTosiHUA BenlecTB. [lepexoa BemniecTsa u3

OJIHOTO arperaTHOro COCTOsIHUS B ipyroe. BoopoiHas CBA3b.
JleMOHCTpaIys: He npedy-
Mopenbs KpUCTaIUIMYECKON PEMIETKH XJI0PUIa HATPUSL. cMompena
OO0pasipl MUHEPAIOB C MOHHOM KPUCTAUIMYECKON PeIIeTKOM:

KaJblIUTa, TaJIuTa.
Mopenu KpUCTAINTMYECKUX PEIIETOK «CYXOro Jib/ia» (Wi U0Ja),

anmMasa, rpadura (WM KBapIa).
[TpuGopsI HA KUIKUX KPUCTAIIAX.
OOpa3Ipl pa3IMUHBIX AUCTIEPCHBIX CUCTEM: dMYJIBCUH, CyCIeH-

3UH, a3PO30JIEH, TeJIEH U 30JIEH.
JTaboparopHas paboTa He npedy-

cmompena
[Mpaktrueckoe 3aHsaTHe Ne3 Vi y2 2
Buasl XuMU4ecKux CBS3€EH.
KonTposbHas paboTa He npeoy-
cmompera

CamocTosiTenbHast paboTa 00y4aromuxcs V4 2

Pabota B TeTpaasix ajis cCaMOCTOSITEIBHBIX PaboT:

[TonapHOCTH CBSI3U M MOJSPHOCTH MOJieKyJbl. Konaencamus. Te-
KydecTh. Bosronka. Kpucrammuzanus. Cyonumanmst U qecyoamma-
s, AHoMannn (PU3NIECKUX CBOMCTB BOJIBI. JKHIKNE KPUCTAILIBI.
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HaunmenoBanue
pa3esioB U TeM

Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl,

caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT)
(ecnu npedycmompenvl)

Kona
o0pa3oBaTeJib-
HOI0 pe3yJibTa-

Ta

O0beM ua-
COB

YpoBenb
OCBOEHHS

MuHepaibl ¥ TOpHbIE TOPOIbI KaK TPUPOAHBIE CMECU. DMYIBCUU U
CYCIIEH3UU. 301 (B TOM YMCIIe adpo30iM) U renu. Koarymnsmus

Tema 1.4. Bona.
PacTtBopsI. Onek-
TPOJUTHUYECKAS
JUCCOLIMALIHS

ConeprkaHue yueOHOTO MaTeprana

3nul; 3u2.

1

Bopa kak pactBopurens. PactBopumocTs BemectB. Hachimen-
HBIE, HEHACBINICHHBIE, IIEPECHIIICHHBIE PACTBOPBL. 3aBHCUMOCTH
PaCTBOPUMOCTH T'a30B, JKUJIKOCTEN U TBEPABIX BEIIECTB OT pa3jIvy-
HBIX (PAKTOPOB.

MaccoBast 10JIs1 paCTBOPEHHOI'O BEILIECTBA.

DNEKTPOIINTUYECKAST JUCCOLMALMA. DJIEKTPOIUTBI U HEDJIEKTPO-
JUTBI. DJAEKTPOIUTHYECKAS AUCcOolManusa. MeXaHu3Mbl JJIEKTPOJIN-
THYECKON NHCCOLMALMU ISl BEHIECTB C PA3JIMYHBIMHU THUIIAMH XH-
MHYECKOM CBA3U. | MApaTupOBaHHBIE U HETUAPATUPOBAHHBIE HOHBI.
Crenenb 3aeKTpOUTHYECKON Auccouuanuu. CunbHble U ciadble
AeKTpOoauThl. OCHOBHBIE MOJIOKEHUSI TEOPUU BJIEKTPOJIUTUYECKON
nucconuany. KucioTel, OCHOBaHMS M COJIM KaK 3JIEKTPOJIMUTHI.

*k*k

JlaGoparopHas pabota Nel: «Peakiiun HOHHOTO OOMEHAY.

V2,V4

[Tpaktrueckoe 3auarue Ne4 «IIpurotoBnenue pactBopa 3aaaH-
HOW KOHUEHTPALUW.

V2,V4

KoHnTposnbsHbIe paboTh

He npeoy-
cmompena

CamocrosiTenbHast paboTa 00ydJaroImuxcs
CocrtaBnenue npeseHranuu: PactBopenue kak Gu3nKo-
XUMUYecKui mporecc. TernoBbie 3¢ GeKTh TPU PACTBOPECHHUH.

Viy2

4
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HaumeHoBaHue Conep:kanue y4eGHOro MaTepuaa, JaGopaTopHbie H NPaKTHYeCKHe PadoThl, Kon O6beMm ua- YpoBeHns
pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT) o0pa3oBaTeJib- COB 0CBOEHMS
(ecnu npedycmompenut) HOI0 pe3yJibTa-
Ta
Kpucrannoruapartsl. Penienne 3agaqd Ha MacCoBYIO JI0JIO pacTBO-
peHHOro BeulecTra. [I[puMeHenre BOIbl B TEXHUYECKUX LEIISIX.
’KecTkocTh BOJIBI M CIIOCOOBI €€ yCTpaHeHusl. MUHepaIbHbIE BOJIBI.
Tema 1.5. Knac- | Conepkanue yueOHOro MaTepuaia
cuuKalus Heop-
raanyeckux co-| 1| Kucmorsl u ux cBoiictBa. KMCIOTH Kak 31EKTPOIUTHI, UX Kiac- 3ul: 3u2 4 o
CIUHECHUN W uX cuduKalus MO Pa3IUYHBIM MpU3HAKaM. XUMHUYECKHE CBOMCTBa
CBOMCTBa KHCJIOT B CBETE€ TECOPHH BJIEKTPOIUTHYECKOW auccormanuu. Oco-

OCHHOCTH B3aMMOJICHCTBUS KOHIICHTPUPOBAHHOW CEPHOM M a30THOM
KUCJIOT ¢ MeTajuilaMyi. OCHOBHBIE CIIOCOOBI MOJIYyYE€HUS KUCIIOTHI.

OcHoBaHusi U ux cBoicTBa. OCHOBAHUSI KaK JJIEKTPOJIUTHI, UX
KJIaccu(pUKanys Mo pa3InyHbIM PpU3HaKaM. XUMUYECKHE CBOMCTBA
OCHOBAaHUW B CBETE€ TEOPUU BJIEKTPOJUTUYECKON IUCCOLUALNU.
Paznoxenune HepacTBOPUMBIX B BOJI€ OCHOBaHWU. OCHOBHBIE CIIO-
coOBbI MOJTyYEHUSI OCHOBAHU.

Comu m ux cBoiictBa. Conu Kak 35eKTpoauThl. Conu cpeaHue,
KHCJIBIE U OCHOBHBIE. XMMUYECKH CBOMCTBA COJIEM B CBETE TEOPHUHU
ANEKTPOTUTHIECKOM nuccormaii. CriocoObl MOTydeHUsI COICH.

IM'mpponus conen.

Oxkcuael 1 ux cpoiictBa. Colieo0pasyroire U Hecoeoopasyto-
e okcuabl. OcHOBHBIE, aM(pOTEpHBbIE U KUCIOTHBIE OKCHJIbI. 3a-
BHUCHMOCTb XapakTepa OKCHUJa OT CTENEHH OKUCIEHUs 00pa3yrolie-
ro €ro MeTtajula. XMMHYECKHE CBOWMCTBA OKCUIOB. llomydenue ox-
CUJOB.
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HaumenoBanue Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl, Kon O0bem ua- Yposenn
pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT) o0pa3oBaTeJib- COB 0CBOEHMS
(eciu npedycmompeHnul) HOI0 pe3yJibTa-
Ta

JlemoHCTpanus:
B3aumozencTBre a30THOM M KOHLUEHTPUPOBAHHOW CEPHOU KHC-

JIOT C METAJJIAMM.
["openue docdopa u pacTBopeHre MPOyKTa TOPEHUS B BOJIE.
[Tonydyenue u cBoiicTBa aM(pOTEPHOTO THAPOKCUIA.
HeoOGpaTumeiit ruaponn3 kapOuaa KaabIusl.
JlabopatopHnas padota Ne 2 «KadecTBeHHBIE peaKkIIii HA HOHBD. V2;V4 2
JlabopaTtopHas pabota Ne 3 «CKOPOCTh XUMHUYECKUX PEAKITHI. V2,V4 2
[IpakTueckoe 3anstue NeS « OBP». 2
[TpakTrdeckoe 3ausTue Ne 6 « XuMU4IeCKOE PaBHOBECHE. V2,V4 2
KontponbHas pabota He npeoy-

cmompena

CamocTosiTenbHas paboTa 00yJaromuXCs: VIV3
CocraBnenue pedeparos: 2
[Tonstue o pH pactBopa. Kuciornas, menoynas, HEMTpalibHas

cpenbl pactBopoB.IIpeacraBieHue npe3eHTanun: «IBruxynye cruiibl

DBOJIIOLINY.
Hcnonb30BaHre CEPHOM KUCIOTHI B MPOMBIILICHHOCTH.

Tema 1.6. Merai- | Conepxanue yueOHOro marepuania
1| Mertambl. OcOGEHHOCTH CTPOEHHsS aTOMOB M KpUCTaIoB. du- 3nul: 3u2 2 o
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HaunmenoBanue
pa3esioB U TeM

Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl,

caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT)
(ecnu npedycmompenvl)

Kona
o0pa3oBaTeJib-
HOI0 pe3yJibTa-

Ta

O0beM ua-
COB

YpoBenb
OCBOEHHS

JIbI 1 HCMCTAJIJIbI

3U4YecKue cBoiicTBa MeTaiuioB. Kiaccudukaius meTamioB mo pas-
JUYHBIM TMpU3HAKaM. XUMHYECKHE CBOMCTBA METAJIOB. JJIEKTPO-
XUMHAYECKUU PsiJl HAPSKEHNHA METAJUIOB. METaIIIOTEPMHUSL.

OO6uue cnocoOwl moyyeHus: MetayioB. [lonaTtue o Meramnyp-
run. [lupomeTtaimyprusi, rUAPOMETAIUIYPIUs U SJIEKTPOMETAILIYP-
rusi. CIjiaBbl YEpHBIE U LIBETHHIE.

Hemetamnbl. OcobGeHHOCTH cTpoeHUsi atoMoB. Hemeramibl —
MIPOCTHIE BEIIECTBA. 3aBUCUMOCTh CBOMCTB rajJOr€HOB OT MX I0JO-
xkenus B [lepuoanueckoii cucreme. OKUCIUTENBHBIE U BOCCTAHOBHU-
TEIbHBIE CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT X IOJIOKEHHUS B
PAAY IEKTPOOTPHULIATEIBHOCTH.

JlemoHcTpanus:

Kosutekuus Mmetauios.

B3aumoieiicTBHe METAIIIIOB ¢ HEMeTaJUlaMU (3KeJie3a, [IMHKA U
ATFIOMUHUS C CEPO, ATFOMUHMUSI C MOJIOM, CYPbMBI C XJIOPOM, TOpe-
HUE kKeme3a B xJiope). ['opeHne meTamioB. ATIOMUHOTEPMUSI.

Kosutekuns HemMeTamios.

["openue HemeTamwios (cepsl, pochopa, yris).

BriTecHeHHE MEHEe aKTHBHBIX TaJIOTEHOB U3 PAaCTBOPOB MX CO-
et 60s1ee aKTUBHBIMU TaJIOTCHAMH.

JlaGoparopHas pabota Ned « XMHUECKHE CBOMCTBA METAJIJIOBY.

V2

JlabopaTtopHas pabota Ne 5 «Onpenenenue HUTPATOB B MPOIYK-
TaxX MATAHUS.

\%)

HpaKTI/I‘{€CKO€ 3augTue Ne 7 «Pemenue OKCIICPUMCHTAJIbHBIX 3a-

V2, V4.
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HaumeHnoBanue Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl, Kon O0bem ua- YpoBensn

pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT) o0pa3oBaTeJib- COB 0CBOEHMS
(eciu npedycmompeHnul) HOI0 pe3yJibTa-
Ta
Jag»
KonTtpoabHbie paboThl He npeoy-
cmMompera
CamocTosiTenbHast paboTa 00ydaronuxcs V2, V3 2

Cocrasnenue npe3eHranuu: Kopposus MeTaiuion
Cocrasnenue pedeparon: [Ipon3BoaCTBO YyryHa U CTaJIH.

[ToaroroBka noknanoB: « CHUIIMKAaTHAS MPOMBIIIIEHHOCTH. [Ipo- V2, V3. 2
U3BOJICTBO CEPHOM KUCIIOTHI.

Pa3nen 2 «Oprannyeckasi XuMushy

Tema 2.1. Oc- Coneprxanue yueOHOro MaTepuana
HOBHBIE TI0JI0Ke- | 1|  OCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHUYECKOTO CTpoeHus. M3ome- 3ul; 3u2 2 i
HUS TEOPUU XU- pusi ¥ “u3oMepbl. XumMudeckue (GopMyIibl U MOJAEIN MOJIEKYJ B Op-
MHUYECKOr0o FAaHUYECKOU XUMUMU.
crpoeHust A.M. Knaccudukanus opranmdeckux BemecTB. Knaccuduxaius Be-
bytneposa. MIECTB 1O CTPOEHUIO YTJIEPOJHOTO CKEJeTa U HAIWYUIO0 (YHKIIHO-
HallbHBIX Tpynn. ['omonoru u romonorus. Hadana HOMEHKIATyphl
IUPAC.

Knaccudpukanus peakuuii B opraHuyueckoil Xumuu. Peakuuu
npucoeMHeHus (TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPOrajiore-
HUPOBaHMUs, THUApaTalnu). Peakiiuu oTmierieHus (IeruipupoBanus,
JNErUApOraloreHUpOBAHMS, JAerujipaTanun). Peakuuu 3amenieHus.
Peaknnu nzomepuzanmm.

JlemoHCTpanus:
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HaumenoBanue Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl, Kon O0bem ua- Yposenn
pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT) o0pa3oBaTeJib- COB 0CBOEHMS
(ecnu npedycmompenut) HOI0 pe3yJibTa-
Ta
Mopenu MoJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COEU-
HeHuil. KauecTBeHHOE OOHapy)eHUE yriepo/ia, BOJOpOoaa U XJIopa
B MOJIEKYJIaX OPraHUYECKUX COCIUHCHUM.
JlabopaTtopHas pabora He npeoy-
cmMompera
[IpakTueckoe 3ansatue Ne§ «MojiennpoBaHre OPraHUuYECKUX V2;,V4 2
BEILIECTBY.
[Tpaktrueckoe 3auarue Ne9 «HomeHknarypa u usomepus». V2; 2
KonTtpoabHbIe paboTh He npeoy-
cmompena
CamocTosiTenbHas paboTa 00yJaronuxcs: V3 2
BrinonHeHne ynpaxHEHU 10 TeTpaasiM JUIsl CAMOCTOSI TEbHBIX
pabot: CpaBHeHHe K1acCUUKAIIMKI COSTUHEHUN U KIaccupUKaIuu
peaKLUyil B HEOPTaHUYECKOU U OPraHUYECKON XUMUH.
Tema 2.2. VYrne-
BomopoArl M uX | ComepxaHue yueOHOro MaTepuasa
NPUPOJHBIE  HMC- | 1|  AnkaHbl. AJIKaHBI: TOMOJIOTUYECKHU s, U30MEpHUS W HOMCH- 3ul; 3u2 2 o

TOYHHUKHU

KJIaTypa aJIKaHOB. XMMUYECKHE CBOMCTBA aJIKaHOB (METaHa, 3TaHa):
TOpEHHE, 3aMELIECHUE, Pa3J0KEeHUe, neruapupoanue. [Ipumenenune
aJIKaHOB HA OCHOBE CBOMCTB.

AJIKEHBI. DTUJIEH, €T0 ToJydeHue (JeruapupoBaHUEeM dTaHa, Je-
MOJIMMEpHU3aIel MOAU3THIIEHa). ['oMoornyeckuii psja, n3oMepus,
HOMEHKJIATypa aJKeHOB. XMMHUYECKHE CBOWCTBA 3TWJICHA: TOPEHUE,
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HaunmenoBanue
pa3esioB U TeM

Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHble U MPpaKTUHYecKHe PadoThl,
caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT)
(ecnu npedycmompenvl)

Kona
o0pa3oBaTeJib-
HOI0 pe3yJibTa-

Ta

O0beM ua-
COB

YpoBenb
OCBOEHHS

KaueCTBEHHBIC peakiuu (oOeciBeunBaHUE OPOMHON BOJBI M pac-
TBOpa MEepMaHTaHaTa Kajaus), TUapaTaius, noauMepusanus. [Ipu-
MCHEHHE dTHJICHA HA OCHOBE CBOMCTB.

Juensl n kayuyku. [loHsiTHE O OUEHAX KaK yIJIEBOAOPOAAX C
JIBYMSI JIBOMHBIMH CBSI3sIMH. CONpPSOKEHHBIE NHEHBI. XHMUYECKHE
cBoiicTBa OyTramueHa-1,3 u wm3ompeHa: oOeCIBEYMBaHUE OPOMHOM
BOJbI M TIOJIMMEpHU3alMs B Kaydyku. HatypanapHbIi U CHHTETHYE-
CKHE Kay4dyku. Pe3uHa.

ATnKuHBI. AleTHiaeH. XMMHYECKUE CBOMCTBA alleTHIICHA: Tope-
HUe, 00ecIIBEeYMBaHNE OPOMHOM BOIbI, TPUCOEIUHEHUE XJIOPOBOIO-
pona u ruapartamus. [IpuMeHeHue areTuieHa Ha OCHOBE CBOMCTB.
MexkiiaccoBast U3oMepusi ¢ ankaaueHamu. Apensl. benzon. Xumu-
YecKUe CBOMCTBA OEH30J1a: TOPEHHE, PEaKIMK 3aMelleHus (rajore-
HUpOBaHHWe, HUTpoBaHue). I[Ipumenenue OeH305la Ha OCHOBE
CBOMCTB.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpuponmnsiii ras: co-
CTaB, MPUMEHEHUE B KQUECTBE TOIJIUBA.

Hedts. CoctaB u nepepabotka nedru. [leperonka nedtu. Hedre-
MIPOTYKTHI.

JlemoHCcTpauus:

I'openne meTana, 3TWIIEHA, alleTUIICHA.

OTHollleHHe MeTaHa, STUIICHA, alleTuieHa U O€H30J1a K pacTBO-
pam repmaHraHaTta Kajiaus 1 OpoMHOMN BOJIE.

[lonyueHne 3THIIEHA peakuuend AEruApaTaluy 3TaHOJIA, alleTH-
JIeHa — TUAPOJIN30M KapOuia KajabIlusl.

He npeoy-
cmompena
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HaumenoBanue Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl, Kon O0bem ua- Yposenn
pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT) o0pa3oBaTeJib- COB 0CBOEHMS
(eciu npedycmompeHnul) HOI0 pe3yJibTa-
Ta

PaznoxeHne kayyyka Mpu HarpeBaHHWM, WCIIBITAHUE MPOITYKTOB

Pa3JIOKEHHS Ha HENTPEAEIBHOCTD.
Komnekius o06pa3noB HepT 1 HEPTEIPOTYKTOB.
Komnexkuus «KameHHBIN yroap U NpOoAYKIHsS KOKCOXUMHYECKO-

r'0 POU3BOJICTBAY.
JlabopaTtopnas pa6ora Ne 6 «[lomyueHue 3THIIEHA U ONBITHI C V2, V4. 2

HUMD.
[Tpaktrueckoe 3anaTue Nel() «Pemenne 3a1a4 Ha HAXOXKICHUE V4 2

(dbopMyIIbI BEIIECTBA MO TIOTHOCTH.
KoHTposbsHbIE paboThI He npeoy-

cmompera

CamocrosiTenbHas paboTa 00y4YarOmUXCS: V2 2
CocraBiieHuE PE3CHTAIUU:
Knaccuduxkanus n HazHaueHue kayuykoB. Kinaccudukarus u

Ha3Ha4YeHue pe3nH. BylkaHu3anus Kayvyyka .
[ToaroToBka moxmnanos: [Iporecchl MPOMBITUIEHHON TTepepadoT- V2 2

K1 He(TU: KpeKHHT, pudopmuHr. OKTaHOBOE 4YHUCIO OCH3MHOB U

LIETAHOBOE YMCJIO TU3EIBbHOIO TOIJINBA.
Kokcoxummueckoe mpou3BOACTBO U €r0 MPOAYKIIHS.

Tema 2.3. Cioup- | Copepxanue yueOHOro MaTepuasia
TBI ¥ (DEHOJTBI 1 CrupTel. [TonydeHue sTaHoa OpOKEHHEM TITIOKO3bI U Tuapata- | 3ul; 3u2 2 *

nuel stuieHa. ['mapokcunbHas rpymnmna kak GyHkiuonaneHad. [1o-
HATUE O NPEACIBHBIX OAHOATOMHBIX CIUPTaX. XUMHUYECKUE CBOM-
CTBa 3TAHOJIa: B3aMMOJEHCTBUE C HATPHEM, 00Opa30BaHUE MPOCTHIX
U CJIOXHBIX 3(UPOB, OKUCIEHNUE B anbaerui. IlpuMenenue stanosna
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HaumeHnoBaHue Conep:kaHue y4eOHOr0 MaTepHuajia, 1adopaTopHbie U MPaKTHYECKHE PadoThl, Kon Oo0bem ya- YpoBennb
pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT) o0pa3oBaTeJib- COB 0CBOEHMS
(eciu npedycmompeHnul) HOI0 pe3yJibTa-
Ta
Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €r0 MOCJIEACTBUSA U IpeayIpe-
XKICHUE.
['muueprH Kak mpeacTaBUTENb MHOTOATOMHBIX CcIUpTOB. Kaue-
CTBEHHAsl PEaKkuys Ha MHOTOATOMHbIE crupThl. [I[puMeHeHue riu-
LIEpHUHA.
®enos. Puznyeckre U XUMHYECKUE CBOMCTBA (peHona. B3aum-
HOE BIIMSHHUE aTOMOB B MOJIEKyse ()eHOja: B3auMOJEHCTBHUE C TU/I-
POKCHJIOM HATpus M a30THOM KuciaoTou. IIpumeHenue deHosa Ha
OCHOBE CBOWCTB.
JlemoHcTpanus: He npeoy-
cmompena
JlabopatopHas pabota He npeoy-
cmompena
[IpakTrueckoe 3aHsTHE He npeoy-
CMOMPEHO
KonTpoasHbie paboThI He npeoy-
cmMompena
CamocTosiTenbHas paboTa 00yJaronuxcs \%) 2

CocraBienue npe3eHTanuii: MeTHIOBbId COUPT U €r0 MCHOJIb-
30BaHUE B KAYECTBE XUMHUYECKOTO ChIpbs. TOKCUYHOCTh METAHOIA U
nmpaBuia TEXHUKU OE30MaCHOCTH MpU padOTe ¢ HUM. ITUIICHTIIU-
KOJIb U €ro nMpuMeHeHrue. TOKCUYHOCTh ATUJICHIJIMKOJS U MpaBUiia
TEXHUKHA 0€30MacHOCTH npu padote ¢ HuM. [lonyuenue denona u3
MPOJIYKTOB. KOKCOXMMHUYECKOTO MPOU3BOJICTBA U U3 OEH301a.
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HaunmenoBanue
pa3esioB U TeM

Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl,

caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT)
(ecnu npedycmompenvl)

Kona
o0pa3oBaTeJib-
HOI0 pe3yJibTa-

Ta

O0beM ua-
COB

YpoBenb
OCBOEHHS

Tema 2.4 Anbae-
ruael. KapOono-
BbI€ KHCJIOTEL.
CrnoxHble 3(pUpsI
U KUPHI.

ConeprkaHue yueOHOTO MaTepuana

1

[Tonsitue 06 anmpaeruaax. AnbAerHaHAs TPYIa Kak (PyHKIHO-
HanbHAs. POpMaNbAETHI U €r0 CBOMCTBA: OKUCIEHHUE B COOTBET-
CTBYIOIYIO KHCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUM CIIHPT.
ITonydeHue anbIeruioB OKUCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB.
[Ipumenenue popMaibaeruia Ha OCHOBE €r0 CBOWCTB.

Kap6onoBeie kucnotbl. I[loHsiTHE O KapOOHOBBIX KHCIOTaX.
KapbOokcunpHast rpynna Kak (QyHKIHMOHanbHas. ['omonoruueckui
pSA TIpeAeNbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lonyuenune
KapOOHOBBIX KHCIIOT OKHCICHHEM aJIbJIETHI0B. XUMHUYECKUE CBOM-
CTBa YKCYCHOM KHCIIOTBI: OOIME CBOMCTBA C MUHEPAJIbHBIMHU KHC-
JOTaMH U peakius stepudukannu. [I[puMeHeHne yKCycHO# Kucio-
TBl HA OCHOBE CBOWCTB. BpICHIME JKHpHBIE KHCIIOTHI HAa IMPUMEpE
MMAJIbMUTUHOBOM M CTEAPUHOBOM.

Crnosxunble 3gupbl 1 xupbl. [TonyyeHue cioxHbIX 3pUpoB peak-
uuen stepudukanuu. CrnoxHsie 3QUpbl B PUPOAE, UX 3HAYEHUE.
[IpumeHeHune clI0KHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kupsl kak cioxubie 3¢pupsl. Knaccudukanus xxupoB. Xumuue-
CKHE CBOMCTBA KUPOB: TUAPOJIN3 U TUAPUPOBAHUE KUIKUX KUPOB.
[IprmeHeHue )KUPOB Ha OCHOBE CBOMCTB. MbLia.

3nl; 3n2

*k*

JlemoHcTpauus:
KauecTBeHnnbie peakiu Ha GEHOI.
Peakiust cepeOpsiHOTO 3epKajia anbJAeTHIOB U TITFOKO3bI.

He npeoy-
cmompena

JIabopatopHas padota Ne7 «OKuCIEHUE CIUPTA B IbACTUIBD).

V2, V4

JlabopatopHas pabora Ne§ «Xumuueckue CBONCTBa KapOOHO-
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HaumenoBanue Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl, Kon O0bem ua- Yposennb
pa3iesI0B U TeM CaMOCTOsITe/IbHAsA padoTa 00y4yaommXxcs, KypcoBasi padoT (IIPOeKT) o0pa3oBarteb- COB OCBOCHMA
(eciu npedycmompeHnul) HOI0 pe3yJibTa-
Ta

BBIX KHCIIOT).
JlabopatopHas pabora Ne9 «Pemienue 3xcriepuMeHTaIbHBIX 3a- V2, V4 2

Jauy.
Jlaboparopnas pabota Nel0 «OTHOIIEHUE KUPOB K BOJE U Op- V4 2

FaHUYECKUM PACTBOPUTEIISIMY.
Jlaboparopnas padota Ne 11 «CtpoeHue u cBoiicTBa MOHOCaXa- V2,V3; V4 2

PUIOBY.
JlaGoparopnas padota Nel2 «Pacno3HaBaHue yriieBoI0BY. V2:V4,; 2
[IpakTrueckoe 3aHsTHE He npeoy-

CMOMPEHO
KonTtpoabsHbie paboThbl He npeoy-
cmompena

CamocTosiTenbHas paboTa 00y4Jarouxcs: V3 2
Cocranenue npe3eHtauuu: MHOrooopasue kapOOHOBBIX KHC-

JIOT.
CocraBneHnue KOHCIEKTOB: MoJIOUHOKHCIIOE OPOKEHHE TITHOKO- A% 2

3bl. KHCJIIOMOJIOUHBIE TPOTYKTHI.
Cocrapienue koHcnekToB: [lnenkoobOpasyroniue Macia. 3aMmeHa V2 2

YKUPOB B TEXHUKE HETMUIIIEBBIM ChIpbeM. CHHTETHUECKHE MOIOIIINE

CPEACTBA.

Tema 2.5. Azot- Conepxanue yueOHOro MaTepuana: 3ul; 3u2 2 *

coziepKariue op-
raHUYECKHUE CO-

Awmunsbl. [lonsitue 06 amuHax. AnudaTuyeckue aMUHBI, UX
KJaccu(ukanys 1 HOMEHKIJIaTypa. AHWINH, KAK OPraHU4eCKOe OC-
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HaumeHnoBanue Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl, Kon O0bem ua- YpoBenn
pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT) o0pa3oBaTeJib- COB 0CBOEHMS
(ecnu npedycmompenut) HOI0 pe3yJibTa-
Ta
equnenus. [lo- HoBaHMe. [lonyuenue anuamHa U3 HUTpoOeH3oua. [Ipumenenue
JUMEPHI aHWUJIMHA Ha OCHOBE CBOMCTB.
AMMWHOKHUCIIOTHI. AMUHOKHCJIOTHI Kak aM(oTepHble Tu(YHKIU-
OHaJIbHBIE OPraHUYECKUE COCTMHEHUS. XUMUYECKHE CBOMCTBA
AMUHOKHCJIOT: B3aUMOJIEHCTBHE CO LIET0UYaMH, KUCIIOTaMU U APYT C
JIpyroM (peakuus noJukoHAeHcanun). [lentuaHas cBsI3b U MOJH-
nentubl. [IpuMeHeHre aMUHOKHUCIIOT HA OCHOBE CBOWCTB.
JlemoHCTpanus He npeoy-
cmompena
JIabopatopHas pabota He npedy-
cmompena
[IpakTueckoe 3aHsiTHE He npedy-
cmompena
KonTtpoawsHas pabota He npeoy-
cmompena
CamocrosiTenbHast paboTa 00y4YaroImuXcs | COCTaBJICHHE Tpe- V2 2
3eHTaluu «A30TOCOAEPIKAIINE COSTUHECHHUS
Tema 2.6. CBoii- CopepxaHue yueOHOro MaTepuara: 3ul;3u2 2 >
cTBa U (PyHKITUH IlepBuyunasi, BTOpu4Hasi, TpETUYHASA CTPYKTYPhl OCJIKOB. XUMHU-
OEIKOB. YeCKHe CBOMCTBa OCJIKOB: TOpeHHE, ACHATYpalus, TUAPOJIU3, 1IBET-
HbIe peaknun. bruonornueckne QPyHKIUU OEIKOB.
[Tonumepsl. benku u noaucaxapuabl Kak OMOMOIMMEPHI.
JlemoHcTpanus He npeoy-
cmompena
Jlabopatopnas pabota Nel3 «3ydueHue CBOMCTB OETKOBY. V2 2
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HaumenoBanue Copaepxxanue y4eOHOro MaTepuaJa, 1a00paTopHble H NPpaKTHYecKHe padoThl, Kon O0bem ua- Yposennb
pa3esioB U TeM caMocCTosiTeJIbHAsI padoTa 00y4arImMXxcs, KypcoBasi padoT (IpoeKT) o0pa3oBaTeJib- COB 0CBOEHMS
(eciu npedycmompeHnul) HOI0 pe3yJibTa-
Ta
[IpakTrueckoe 3aHsTHE He npeoy-
cmonmpera
KonTtpoabsHas pabota He npeoy-
cmompena
CamocTtosTenpHas padora ooydaroruxcs .CocTaBeHE KOHCIICKTA! V2 2
Crtpoenue u QyHKIUU OEITKOB.
O06001eHe MaTepuaia Kypca. 2
JlemoHcTpanus He npeoy-
cmompera
JlaGoparopnas pabota He npeoy-
cmompena
[IpakTueckoe 3ansiTHE He npedy-
cmompena
CamocTosiTenbHas padoTa 00yJaronuxcs He npeoy-
cmompena
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Oo0pa3oBaTesibHbIE Pe3yJIbTATHI 0CBOEHUSI Y4eOHOU JUCHUILTHHBI «XUMHS B NPO(ecCHOHATBLHOM 1eATeTbHOCTH

Kon

HaumeHnoBaHue pe3yjbTaTra 00y4eHHs

Vi

BJIAICHUC OCHOBOIIOJAratOmuyMu XUMUUYCCKUMU IMMOHATHAMU, TCOPHUAMUA, 3dKOHAMHA U 3dKOHOMCPHOCTAMHU, YBCPCHHOC
MOJIb30BAHUE XUMHUUYECKOMN TepMI/IHOHOI’I/IeI‘/II n CI/IMBOHI/IKOI?I;

V2

BJIaACHHUC OCHOBHBIMH MCTOAAMH HAYYHOI'O ITIO3HAHU:A, HCIIOJIB3YCMBIMH B XUMHUHU: Ha6JIIOI[€HI/Ie, OIIKMCaHUC, U3MCPC-
HHC, OKCIICPUMCHT, YMCHHC O6pa6aTbIBaTI), 00BIACHSITH PE3YJIbTAaThI IIPOBCACHHLBIX OIIBITOB U ACJIATh BBIBOAbI; TOTOB-
HOCTB ¥ CLIOCOOHOCTh IMPUMCHATDb MCTObI ITO3HAHMSA IIPH PCIICHUU IIPAKTHYCCKHUX 3a1a4,

y3

BJIaJICHUE OCHOBOMOJIATAIOIIUMU XUMHUYECKUMU MOHATUSIMU, TEOPUSIMU, 3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE
II0JIb30BAHUE XUMUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOW;

v4

BJIAACHUC IIpaBUJIaMH TCXHUKH 0e301acHOCTH IIpHU UCITIOJIb30BAHNH XUMHUYCCKHX BCIIICCTB

c(OpMHPOBAHHOCTh YMEHHSI 1aBaTh KOJMYECTBEHHBIE OLIEHKHU U MPOBOJAUTH PACUEThI IO XUMUYECKUM (POpMyIiaM 1
YPaBHEHUSIM;

dopMupoBaTh U JaBaTh KOJIUYECTBEHHBIC OIICHKU Y TTPOBOUTH PACUETHI MO0 XUMUYECKUM (HOpMYyJIaM U YpaBHECHUSIM;

Kon

HaumeHnoBaHue pe3yJjibTara 00y4eHHst

301

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MECTe XMMHUHU B COBPEMEHHON HAyYHOUN KapTHHE MHpA; TOHUMAHUE PO XU-
MUY B (GOPMHUPOBAHUU KPYT0O30pa M PYHKITMOHAIBHON TPAaMOTHOCTH Y€JIOBEKa JJIS PEIICHUSI MPAKTHUECKUX 3a/1a4;

3 2

c(hOpMHPOBAHHOCTH COOCTBEHHOMN TTO3UITMHU TI0 OTHOIICHUIO K XMMHYECKOW HH(POPMAIIMU, TIOTy4aeMON U3 Pa3HbIX UC-
TOYHUKOB.
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3. COJIEP’)KAHUE MPOPUJTIBHON COCTABJISIOIIEN

JJIA CHeHI/IaJILHOCTeﬁ TEXHHUYIECCKOI'O l'lpO(l)l/IJIﬂ

Paznen 1. OBIIAA U HEOPTAHUYECKASA XUMUS

[TpodunpHOI COCTaBISAONMICH JAHHOTO pa3/iena SBISIOTCS CIASAYIOMNE TUAAKTUUECKUE STUHULIBI —

KauecTBeHHBIN M KOTWYSCTBEHHBIN COCTaB BEIICCTB.

OCHOBHBIE 3aKOHBI XHUMHH.

[Teproandeckast TabIMIIa XUMUYECKUX SJIEMCHTOB

Bunnr xumMudeckon cBs3u

DIEKTPONIUTHYECKAs JUCCOLUALIHS

OcHOBHBIE KJIaCCHl HEOPTAHUUYECKUX COCTUHEHHH ((DU3MYECKHe U XMMHYECKHE CBOMCTBA KUCIIOT
IEJI0YCH )

Mertasuibl 1 HeMeTauTbl (XUMUUYECKHE CBOMCTBA, TEMIIEpATypa IJIaBJICHUs, XapaKTepUCTHUKa, KOp-
PO3Hs METAJIJIOB, CIIABHI, MX COCTaB U CBOWCTBA).

ANANENENE NN

\

JlaHHBIE TUIAKTUYECKUE SAWHUIIBI SBISIFOTCS OCHOBOW OOMIMX M MPO()ECCHOHAIBHBIX KOMIIETEHIHHA Oy-
OYHIUX Npo(ecCHOHANOB MO CIASAYIOIUM clienuanbHocTAM: CBapoyHOe MPOU3BOACTBO, MOHTaX U Tex-
HUYECKas IKCIUTyaTalisl IPOMBIILIJIEHHOTO 000py10oBaHusl, TeXHOIOTUs MAIIMHOCTPOEHUS, TeXHUUECKOe
00CITy’)KUBaHHE U PEMOHT aBTOMOOMJIBHOTO TpaHCHopTa, TexHuueckoe 00CIy)KUBaHUE U PEMOHT pajino-
AJIEKTPOHHOM TE€XHHUKH, ABTOMAaTH3allls TEXHOJOTMYECKHUX IPOLIECCOB U IMPOU3BOACTB, KoMmmbroTepHbIE
cery, [IporpammupoBaHue B KOMIBIOTEPHBIX cUcTeMaX. BakHbIM KauecTBOM, HEOOXOIMMBIM [yl MPO-
(eccroHana sABIsSETCS JOCKOHAIBHOE 3HAHWE XUMUYECKUX IPOLECCOB, IPOUCXOASIINX B COOTBETCTBYIO-
eM 00OpyAOBaHUM, 4TOOBI MPU pEalN3aLUU CBOMX NMPO(ECCHOHANBHBIX HAaBBIKOB, OyaylIUi crenua-
JUCT MOHMMAJ JIOTUKY HPOMCXOASIUX IMPOLIECCOB, MPEABUIET UX IMOCIEACTBUS U UX BO3SHUKHOBEHHE.
JlaHHbIE 3HaHUS IOMOTYT OyayiieMy npodeccruoHary 60siee OCMBICICHHO OCYIIECTBIATH CBOIO padoTy, a
3HAUUT CTAaTh BHICOKOKBAIN(UIIMPOBAHHBIM U BOCTPEOOBAaHHBIM CIEIMAIMCTOM Ha PhIHKE TPY/a.

Kpome Toro, crenuanuctom kakoro Obl mpo¢uis He Obul Oyaymuid nmpodeccuoHal, oH, IpexJie BCero,
aBisieTcss YernoBEeKOM U rpaKAaHUHOM IUTAHEThI 3eMJIsl M HECET JIMYHYIO0 OTBETCTBEHHOCTD 3a IJ100anbHbIE
npoOJeMbl, BO3HUKIINE y Halllel MIaHeThl 110 €ro BUHE U €ro MpoecCHOHANbHbIE YCHIINS, B KaKOW Obl
cdepe OH UX HE pealn30BbIBAJL, JOJIKHBI ObITH HalpaBiIeHbl Ha (OPMUPOBAHNE TAPMOHUYHOIO, FIKOJIOTH-
YeCKH CTaOMIIBHOTO U 3J0POBbE COEpEraroIero nNpocTpaHCcTBa.

Paznen 1. OPTAHUYECKAS XUMUSA
[TpoduibHOM cocTaBIAOLIEH JaHHOTO pa3ziena SBISIOTCS CIeIyIoIUe TUIaKTHIECKUEe eINHULIBI —

v Kraccudukanust peakiiiii B OpraHM4ecKoil X HMHUH.

v" TlpupoaHble HCTOYHUKH YTIIEBOAOPOIOB. [IpHpOIHBIi Ta3: coCcTaB, MPUMEHCHHE B Ka4eCTBE TOII-
JMBa.

Hedts. CocraB u nepepabotka HepTu. [leperonka nedptu. Hedrenpomykrsi.

CriupThl. AJIKOTOJIM3M, €T0 OCIEACTBHS U MPEAyIpeKICHHE.

MHOroaToOMHbI€ CIIUPTHI (ITUIICHTIIUKOJb)

ANANEN

JlaHHBIE AMIAKTUYECKUE EAMHMIIBI SBISIOTCS OCHOBOHM OOMIMX U MPO(eCcCHOHANBHBIX KOMIETEH-
Ui Oyaymmx mpodecCHOHANoB MO CIEAYIOMUM CHeUaIbHOCTIM: CBapoyHOE MPOU3BOJICTBO, MOHTaX
U TEXHHYECKasi KCIUTyaTamys MPOMBIIIEHHOTO 000py/10BaHus, TEeXHOJOTHS MAIIMHOCTPOCHHUS, TexXHu-
yeckoe OOCTy)KMBaHUE M PEMOHT aBTOMOOMIILHOTO TpaHCTOPTa, TexHu4Yeckoe o0CTy)KUBaHUE U PEMOHT
PaANOATIEKTPOHHOM TEXHUKH, ABTOMATH3alUsI TEXHOJOTHMUYECKUX MPOLECCOB M MPOU3BOACTB, Kommbio-
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TepHble ceTH, [IporpaMMupoBaHHEe B KOMITBIOTEPHBIX CHCTeMax. BakKHbIM KadecTBOM sl OyIyIIero
npodeccuoHana sIBJIIeTCS 3HaHUE TUTIOB XMMHUYECKHX PEaKIUi B OPraHWYeCKON XUMUU (TOPSHHUE METaHa
U MpOIaHa, XUMHYECKUE CBOMCTBA alleTHiieHa, OeH3o01a, cnupToB). KpoMe Toro, cnienuanucram, padboTa-
IOIUM C aBTOTPAHCIIOPTOM HEOOXOAMMO JTOCKOHATBHO 3HATH CBOMCTBA PA3JIMYHBIX BUIOB MPHUPOTHOTO
TOILJIMBA, WX BJIMSHUEC HA OKPYXKAIOIIYIO CPElly, 3HATh HETaTHUBHBIC TIOCIICACTBHS HEPaIMOHAILHOTO HC-
MOJIb30BAHUS MPUPOIHBIX PECYPCOB. B CBS3M C 3TUM, aHAIM3UPYS COBPEMEHHBIC TII00ATBHBIE MTPOOIEMBI
9KOJIOTHH U PECYpPCOOOECIIEYCHHOCTH, Oy YU CICIHAIUCT 110 MAITMHOCTPOCHHUIO M aBTOMOOUIILHOMY
TPAHCIOPTY JOJDKCH MPHHUTH K BHIBOAY O HEOOXOAWMOCTH COBEPIICHCTBOBAHUS TEXHOJIOTUH MPOHU3BO/I-
CTBA C YYE€TOM 3KOJOTHIECKUX MOTPEOHOCTEH MIIaHEeThl 3eMJIsl, TPAKIAHHHOM KOTOPOM OH SIBJISICTCS .
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4. TPEBOBAHMUS K PE3YJIBTATAM OBYYEHUSA

B pesynbTraTte m3ydeHusi yaeOHOW TUCIUTUIMHBI XUMHS B TIPO()ECCHOHATBLHOMN J1es-
TEJILHOCTU CTYAEHT JOJIKEH:

3HATH/TIOHUMATD.

Kon HaumeHnoBaHue pe3yjbTaTta 00y4eHHs

30l | chopMUpPOBaHHOCTH MPEICTABICHUI O MECTE XMMHH B COBPEMEHHOU Hayy-
HOW KapTUHE MHpPA; IOHUMAHUE POJIU XUMUU B (HOPMUPOBAHUM KPYTro30pa U
(YHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUJISl PELICHUS MPAKTUYECKUX 3a-
Jad;

302 | cpOopMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOUIEHUIO K XUMUYECKON
MHpOpMaIUH, ITOJIy4aeMOM 13 pa3HbIX UCTOYHUKOB.

yMeThb!
Kon HaumeHnoBaHue pe3yJsibTara 00y4eHUs
Vi BJIAICHUC OCHOBOIIOJAratomuMu XUMHUYCCKUMU ITOHATHAMU, TCOPUAMH, 3a-

KOHAaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE TTOJIb30BAHUE XUMUUYECKOU TEP-
MHUHOJIOTHEN U CUMBOJIMKOM;

V2 BJIaJICHUE OCHOBHBIMU METOJAaMU HAYYHOT'O [TI03HAHMUS, UCIIOJIb3YEMBIMU B
XUMUU: HAOJIOICHHE, ONTUCAHUE, U3MEPEHUE, DKCIIEPUMEHT; YMEHHE 00pa-
0aThIBaTh, OOBICHATH PE3YyJIbTAThI MPOBEICHHBIX OMBITOB U JI€JIaTh BHIBOJIBL;
TOTOBHOCTH M CIIOCOOHOCTH MTPUMEHSATh METO/Ibl TTO3HAHUS TP PEIICHUN
IIPAKTUYECKUX 3a/a4;

V3 c(hOpMHUPOBAHHOCTH YMEHHUS 1aBaTh KOJUYECTBEHHBIE OLICHKU U MMPOBOIUTH
pacyeThl Mo XUMHUYECKUM (hopMyiiaM U ypaBHEHUSIM;
Y4 dopMUpoOBaTh U JaBaTh KOJWYECTBCHHBIE OLIEHKU M MPOBOAUTH PACUETHI

0 XUMUYECKUM (DopMyJiaM U ypaBHEHHUSIM;

B mporiecce ocBoeHUS AUCIUIUIMHBI y CTYACHTOB JOJDKHBI (POPMUPOBATHCSA 0OIIUE
kommneTeHiu (OK):

Kon HaumeHnoBaHue pe3yJjibTaTa 00y4eHHs

OK 1. [ToHMaTh CYIIHOCTh M COIMAJIBHYIO 3HAUMMOCThH CBOeH Oyayuieidl mpo-
dbeccun, NposIBIATH K HEMl YCTOMUMBBIN MHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JCSATEIBHOCTh, OMPEACIATh METOAbl U
CrocoObl BBITTOTHEHUS MPO()ECCHOHANIBHBIX 3a/a4, OllEHUBATh UX 3 dek-
TUBHOCTH U KAYECTBO.

OK 3. [IpuHUMaTh peleHrs B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTyalUsX U
HECTHU 32 HUX OTBETCTBEHHOCTb.
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Kon

HaumeHnoBaHue pe3yjbTaTa 00y4eHHs

OK 4. OcCyIIeCTBIATh MOUCK U UCIIONb30BaHHE HH()OPMAIIMH, HEOOXOMUMOM ISt
3¢ (EeKTUBHOTO BHIIOJHEHUS MPOo(EeCCHOHANIBHBIX 3a/1a4, Mpo(eccuoHab-
HOTO ¥ JINYHOCTHOTO Pa3BUTHSL.

OK 6. PaboTaTh B KOJIJIEKTUBE U KOMaH/Ie, 00eCIeunBaTh ee CciuioueHue, 3pdpek-
THBHO OOIIATHCS C KOJUIETaMH, PYKOBOJICTBOM, OTPEOUTEIISIMH.

OK 7. bpath Ha cebs1 OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaHAbI (T10]I-
YUHEHHBIX ), 3@ pe3YyJIbTaT BbINOJHEHHUS 3a1aHHM.

OK 8. CaMOCTOSITEITBHO OMpPEACIATh 3a/1a4d MPO(EeCCHOHATBHOTO U THYHOCTHO-
r0 Pa3BUTHS, 3aHHUMAThCS CaMOOOpPa30BaHHEM, OCO3HAHHO IUIAHUPOBATH
IIOBBIIIICHUEC KBaJ'H/I(i)I/IKaI_II/II/I.

OK 9. BBITh TOTOBBIM K CMEHE TEXHOJIOTHI B TIPOPECCHOHABHOM JIESITEIbHOCTH.
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5. YCJIOBUS PEAJIM3AIIUU TPOTI'PAMMBI JUCIHHUIIJIMHBI

TpeGoBaHusA K MUHUMAJIbHOMY MaTEePHAJIbHO-TEXHHYECKOMY 00ecredeHn 0
Peanuzamus mporpaMMbl TUCIATUIMHBEI TPEOYeT HANMHUMSA y4eOHOTO KaOMHETa XUMHUM; Jia-
OopaTopuu XUMUHU.

O6opynoBanue yueOHOTo KaOuHeTa:

Tpe6oBanus K MUHUMAJILHOMY MaTepPHAJIBLHO-TEXHHYECKOMY 00ecledeHUI0

Peanuzanus nmporpamMmbl JUCHUIUIMHBL TpeOyeT Haluuus y4eOHOro kaOuHeTa «XUMMs»; XUMHUECKOH
nabopaTopuu.

O6GopynoBanue yueOHOro kabnHera:

- 10Ca/I04YHbIE MECTA 110 KOJUYECTBY 00YUaIOIINXCS;

- pabodee MecTo IpenogaBaTes;

-~TabJIUIIBI IO HEOPraHUYECKON XUMUM;

- TaOJUIIBI 10 OPTraHUYECKON XUMUH,

-TabJIUIBI IO METAJUTYPTUH;

- TaOJIHIIBI 10 XUMUYECKON TPOMBIIIIIICHHOCTH;

- cripaBo4Hble TaOnuubl: « [leppoanueckuil 3aKoH M NepUOIUYEcKas CUCTEMa XUMHUYECKUX 3JIEMEHTOB
J.W. MenneneeBa», « PactBopuMOCTh coJielf, OCHOBaHUI», « DIEKTPOXUMHUECKUN psiJ] HAPSIKEHUS Me-
TaJIJIOBY;

-HabOp KOJUICKIUHA:

1)Bo/IOKHa,;

2) KaMEHHBIN yroJib U MPOIYKTHI €0 epepadoTKu;

3) Kayuyk

4)MeTaibl U CIIJIaBbI

5) He(Th U BaKHEHIIIHE TPOAYKTHI €€ MePepaboTKH;

6) MEHEpaIIbl ¥ TOPHBIE TOPOJIBL;

7) TOTLTUBO

- 00bEMHBIE MOJIETTN METAJUIMYECKON KPUCTAINTINYECKON PEILIETKH;

- 00pa3Ibl METAIJIOB (CTaIM, YyT'yHa, LIBETHBIX METAJIJIOB U CIIJIABOB);

- 00pa3Ibl HEMETAJUIMYECKUX MaTEePHAJIOB;

-HabOp aTOMOB JUIsl COCTaBJIEHUSI MOJIeJIel MOJIEKYII.

TexHunueckue cpeacTBa 00y4eHus:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00eCTIeUeHHEM U MYJIbTUMETUATIPOECKTOD; BO3MOXKHO-
CTbIO MOIKIItOYeHus1 kK HTepHery;

Oo6opynoBanue JjadopaTopum:

-Ha6opr,1 XUMHUYCCKUX PCAKTUBOB;
-HpI/I60pBI W MPUHAJICKHOCTHU IJIA OIIBITOB.
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MHNPUJIOXEHHUE 1
K pabouelt mporpamMme y4eOHON JUCITUTUTHHBI
EctecTBO3HAHUE

IIJIAHUPOBAHUE YUEBHbBIX 3AHSATHUI C HCNIOJIb30BAHUEM
AKTUBHBIX U UYHTEPAKTUBHBIX ®OPM U METOJA0OB

OBYYEHUSA CTYJAEHTOB
Ne Koua-Bo AKTHUBHBIE (OPMBI H METO- MurepakTunurie Kox popmupye-
n/n Tema y4yeOHOr0 3aHATHS (opMbI 1 MeTOIBI MBbIX
qacoB Abl 00y4eHust .«
Oﬁyqel{]{lﬂ KOMIICTCHIIMU
1. 4 AHanu3 KOHKPETHBIX CH- Ketic — meTo. OK 1,
Tyaluu. Huckyccusi. OK 2.0K 3,
Tema 1.1. OCHOBHLIC OHSTHS HevictBus o uHCTpyKuuu. | O6CyxaeHue Bu- | OK 4.
neopunmpma.  I'pyn- | OK 6
noBas  HcCCJeI0Ba-
TeJIbCKas padora.
2 Tewma 1.2. Ilepuoguueckuii 3aK0H U MEPUO- 4 [Ipe3enranus. AHanus Huckyccust. OBpu- | OK 4, OK 3,
nuyeckas cucrema Menneneera. CTpoeHue KOHKPETHBIX CUTYaIU1 ctudeckas oecega. | OK 4.
aToma.
3 4 [Ipe3enranus. AHanus Keiic — meTon OK 1,0K 3
Tema 1.3. CtpoeHue BelecTsa. KOHKPETHBIX CUTYalIUH.
JlelicTBHs IO UHCTPYKIMHU
4 6 CocragieHue nmpe3eHTa- Keiic — meTo. OK 1,0K 2,
nuid. [Ipobnemuas nekuus. | 'pynmnoBas uccie- OK 3,0K 4
Tema 1.4. Bona. PactBopsr. DJIJI. AHan3 KOHKPETHBIX CU- | JoBaTenbckas pabo- | OK 6,0K 8.
Tyauui. JleicrBus no uH- | Ta.
CTPYKIHUHU.
3) 12 CocraBieHue nmpe3eHTa- OK 4,0K 3,
Tewma 1.5. Knaccudukaius HeOpraHU4eCKux .
i, [IpoGnemnas nekiusi. OK 6

coequuennii. OKCUIbI U OCHOBAHUSL.

Ananuz KOHKPETHBIX CHU-
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Tyarui. JIeucTBus 10 uH-
CTPYKILIUH.

noBaTeNibckas pado-
Ta.

6 | Tema 1.6. MeTayutel 1 HEMETaJUTHI. 8 [TpesenTanus. [Ipo6nem- I'pynmnoBast padora | OK 1. OK 2,
Has JeKus. AHamu3 KoH- | ¢ mwutroctpaTuBHbIM | OK 3,0K 4,
KpPETHBIX cuTyanuil. [leii- | Marepuaaom. OK 6,0K 8.
CTBUS 110 HHCTPYKITUU.
7 [Tema 2.1. OCHOBHBIE TIOJIO)KEHUS] TEOPUU XU- 6 [IpoOnemHas AexIus. Keiic — meTon.
Muueckoro ctpoenus A.M. Bytieposa «Mo03roBoi Typm»
9 6 [Ipeszentanus. [Ipo6nem- | Ketic — meros. OK 2, OK 6,
Tema 2.2. YrneBoaopoasl U UX TPUPOJHBIE Has nekuwms. [evictBusg no | ['pymnmoBas ucciie- OK 4, OK 8.
WNCTOYHHKH. WHCTPYKITUH. JoBaTeNbCcKas pado-
Ta
10 Tema 2.3. CIMPTS 1 GEHOMBL, 2 [IpoGiemMHas JeKIHS. Ketic — meTo. OK 1
Tema 2.4. Anbnerunbsl. KapOoHOBBIE KHCITO- 16 [IpesenTanus. [Ipobnem- OOGcyxaeHue BU- OK 4, OK 3,
Thl. ClI0KHBIE 3(DUPBI U KUPBHI. Has JieKus. AHanu3 KoH- | neodmibema. ['pyn- | OK 6
KpETHBIX cuTyauui. Jlei- | moBas uccienoBa-
CTBUS TIO UHCTPYKIIUU TeJIbCKas padora.
Tema 2.5. A3otocoaepkaIiye CoOeTMHCHUS. 2 [IpobyiemMHas JeKius. Ketic — meTo. OK 6,
AHaJIN3 KOHKPETHBIX CU-
Tyaruu.
Tema 2.6. ColicTBa 1 pyHKIIMH OEIIKOB. 4 HevictBus o uHCTpykiuu. | I'pynmosas uccine- | OK 6
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