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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Ilenb10 0cBOCHUSA TUCHHUIINHBI «XUMUSA» SBISIETCSI O3HAKOMIIEHUE CTYJIEHTOB C COBPEMEH-
HOW XUMHMUYECKOW KapTUHOM MHUPA, pa3BUTHE TBOPUYECKOI'O MBIIIJICHUS U HAYYHOTO MHPOBO33PEHUS
HA OCHOBE CHUCTEMHBIX 3HAHMH O CTPOEHUM BELIECTBA U 3aKOHOMEPHOCTSX IPOTEKAHUS XUMHUYE-
CKHUX pEaKIIHil.

3agaum Kypcea:

1) n3ydyeHue CTPOEHUS U CBOHCTB XHMMHYECKUX BEIECTB, YCTAaHOBJIEHUE 3aBUCUMOCTH
CBOICTB BEILLIECTB OT UX COCTAaBa U CTPOECHMUS;

2) NOHMMaHKE OCHOBOIOJIArAIOIUX XMMUYECKHX OHATHUI, TEOPUI U 3aKOHOMEPHOCTEH, yBe-
PEHHOE MO0JIb30BAHUE XUMUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) nmpuMeHEHHUEe IMOJIyYEHHBIX TEOPETUYECKUX 3HAHUHM JUIsl PEeLeHMs Pa3jInYHbIX IpaKTHde-
CKUX BOTIPOCOB, (POpMUPOBaHHE 3HAHUI O POJIM XUMHH B Pa3BUTUN COBPEMEHHOIO OOIIECTBa,;

4) dopMHpOBaHHE HABBIKOB IPOBEICHHS HAYYHOI'O HCCIECIOBAHUS, 0OPabOTKH Pe3ylbTaTOB
HKCIIEPUMEHTA, IOMCKa HayYHOH HH(POPMAaIIUU B 00JaCTH XUMUH;

5) ycTaHOBIIEHUE MEXAUCLUUIUIMHAPHBIX CBsI3el ¢ OMOJIOrHel, ClIOCOOCTBYIOIIUX YCBOCHUIO U
rI1yOOKOMY MOHUMAaHUIO (PU3UKO-XUMHUYECKON CYIIHOCTHA OMOJIOTHYECKUX HAYK.

2. MECTO JUCIMIIJINHBI B CTPYKTYPE OIIOII BO

Jucnummna «XuUMHS» OTHOCUTCS K 4acTW y4eOHOro IuiaHa, (popMupyeMol y4acTHHUKAMH

06p330BaTeJIBHBIX OTHOIICHUH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUIITIMHE

[Tnanupyemble pe3ynbTaThl 00y4eHHUs O JTUCHUILIMHE, COOTHECEHHBIE C IUIAHUPYEMbBIMU pe-
synpTatamu ocBoeHus: OITOIT (koMIeTeHIMAME U HHAMKATOPAMH JTOCTHIKCHUSI KOMIICTCHIIN )

®opMupyemsble

KOMIICTCHITIH
(k00, codepoicanue

KomnemeHyuu)

[Tnanupyemsble pe3yabTaTsl 00ydeHNUS 10 AUCIUIUINHE,
B COOTBETCTBHHU C MHIMKATOPOM JOCTHKEHHS KOMIICTCHIINN

WNHAMKATOp TOCTHIKEHUS
KOMITETEHITHH (KOO,
codepoicanie UHOUKamopa)

PesynbraTel 00y4ueHus
IO INCIIMTUTNHE

HanmenoBanue
OIIEHOYHOI'0
cpencTea

VK-1. Cnocoben
OCYILIECTBJIATH MOUCK,
KPUTUYECKUH aHAIN3
1 cuHTe3 HHPOpMa-
[IUH, TPUMEHSTH CHC-
TEMHBIN MOAXO0T IS
pelIeHuns TOCTaBIeH-
HBIX 3aJ1a4.

VYK-1.1. 3HaeT npuHIUIE cOopa,
ot6opa u 06o01eHns nHhopma-
LHH.

YK-1.2. YMeeT cOOTHOCHUTH pa3HO-
POJHEIC SBICHHUS U CUCTEMAaTHU3H-
POBAaTh UX B paMKaXx M30paHHBIX
BUJIOB IPO(ecCHOHANBHON Aes-
TEJILHOCTH.

VYK-1.3. Bnaneer HaBbIKaMu Hay4-
HOTO TTOWCKA M TIPaKTHYECKOH pa-
00THI ¢ HH(POPMAITHOHHBIMH U C-
TOYHWKAMH; METOJJAMH TIPUHATHS
peLIeHUH.

3naem: 0COOEHHOCTU CUCTEM-
HOT'O ¥ KPUTHYECKOT'O MBIIILIE-
HUSL.

Ymeem: ananusupoBaTh UCTOU-
HUKHU HHOOPMAIIMHU, 1aBATh UM
OLIEHKY, (hOpMHUPOBATH COOCT-
BEHHOE CY)K/ICHHE.

Bnaoeem: criocoOHOCTBIO K
0000IICHUIO U aHATTU3Y
Hay4YHOU MH(pOPMAIHH.

Pemenue 3amay,
KOJIIOKBUYMBI,
3aImmuTa Jjabopa-
TOPHBIX PaboT.

TIK-3. Criocoben
peaNn30BBIBATH 00pa-
30BaTeNIbHBIC TIPO-
rpaMMBbI PA3THYHBIX
YPOBHEH B COOTBET-
CTBHH C COBPEMEH-
HBIMH METOJTUKAMH U
TEXHOJIOTHSIMH, B TOM
qucie nHpopMaIu-
OHHBIMH, JIJIs1 00€ec-
MICYCHUSI KaYeCTBa
yueOHO-
BOCIIATATEIBHOTO
mporecca.

ITK-3.1. Pa3pabarbIBaeT U peaausy-
€T OCHOBHBIE 1 JIOTIOJTHUTEIBHEIC
o0Opa3oBaTeNnpHBIE IPOTPAMMBI IO
CBOCH ANCITUIUIMHE C YI€TOM CO-
BPEMEHHBIX METOJIOB ¥ TEXHOJIO-
ruil.

I1K-3.2. IIpumensieT COBpeMeHHbIE
nH(pOpMaLMOHHbIE TEXHOJIOTHH B
YPOUHOW U BHEYPOUHOU IEATEINb-
HOCTH COIIPOBOX/IEHHsI 00pa3oBa-
TEJBHOTO Mpoliecca.

I1K-3.3. IIpumensieT coBpeMeHHbIE
METOIVKH B OPTaHU3AIIH BOCTINTA-
TEJILHOTO IMpOIIEcca.

3naem: cTpyKTypy M coaepxa-
HHE COBPEMEHHBIX IPOTPaMM
1o OMOJIOTHH B CpeTHEH IIIKOJIE.
Ymeem: pemats npodeccuo-
HaJILHO-IIEAArOrMYECKUE 3a1aun
10 Pa3BUTHIO JIMIHOCTH 00Y-
YaFOIIET0CsI MTOCPEICTBOM H3Y-
yeHHs1 OMOJIOTHH.

Braoeem: HaBbIKaMu penicHHS
MIPAKTHKO-OPUECHTHPOBAHHBIX
3a7a4 B 001acTH OMOJIOTHHU.

Pemenue 3anay,
KOJIJIOKBUYMBI,
3ammuTa Jrabopa-
TOPHBIX PadoT.




[IK-6. Criocoben
MPOEKTHPOBATH CO-
Jiep>kaHue o0pa3oBa-
TENBHBIX MPOrPaMM U
UX 3JIEMEHTOB.

CTBHIA.

ITK-6.1. Criocoben popmupoBaTh 1
pean30BbIBATH MIPOIPAMMbI pa3BH-
THUSI YHUBEPCAJIbHBIX YUeOHbIX AeH-

[TK-6.2. JleMOHCTpUpPYET 3HAHUE
coJIeprKaHusi 00pa30BaTENbHBIX
MpOrpamMM MO CBOEH JAUCHIUILIUHE.
ITK-6.3. CriocoOeH MpoeKTUPOBATh
o0pazoBaresbHBIE IPOIPaMMBI pa3-
JIMYHBIX YPOBHEH U 37IEMEHTHI 00-
pa3oBaTeNbHBIX IPOrPaMM B CBOEH
MIPEeIMETHON OOJIACTH.

3naem: coBpeMeHHBIE 00pa3o-
BaTeJIbHbIC TEXHOJIOTUH, METO-
UKA 00ydeHUsT OMOJIOTHH.
Ymeem: nmpoektupoBath pabo-
YKe MPOrpaMMbl 10 OHOJIOTHH.
Braodeem: xateropuaibpHO-
MOHATHUIHBIM aIapaToM co-
BPEMCHHOW TCOPUU ¥ METOUKH
00y4eHHs OMOJIOTHH, CUCTEMOH
MPOEKTHPOBAHUS COACPIKAHUS
yueOHoro npeamera «buosno-
THSD.

Pemenue 3anay,
KOJIJIOKBHYMEI,
3ammuTa Jrabopa-
TOPHBIX PaboT.

4. OBbEM U CTPYKTYPA JUCIHUTLJIAHBI

Tpyno&MKoCTh TUCIUILTUHBI COCTABIISAET S 3auéTHBIX eaunull, 180 vacos.

TemaTnuyeckuii nian
(¢opma o0yueHuss — ouHast

KonraktHas paboTa 00y-
YAFOIIUXCS C Mearormye-
=3 CKHM PabOTHHKOM 5 Dopmsl
o % 5 = E TEKYIIEro KOHTPOJIS
0 F 2| o s CIICBACMOCTH
Ne HanmMenoBanue TeM n/unu 3 3 = = el es Y )
= o = | 2 x| E | 28| 3¢&| ¢opmanpomexy-
/I pa3aenoB/TeM TUCIIUILIIHHBL S = = S 8|l e3| 30| B8 c N
@) 5 =1 E ; 8 S % E( 8 o TOYHOH
5 E EZ § ‘g 2 8| 2 aTTecTaluu
T 271¢ = Som o (no cemecmpam)
= = | &g
m (]
IIpenmet xumun. OCHOBHBIE
1| PeA 1| 1 2 8 | 2 | 6
XUMHUYECKHE TIOHSITHUSI U 3aKOHBI
Crtpoenune atoma. COCTOSIHUE DIIEKTPO-
2 |-TP PO | 23| 4 9
HOB B aTOME
Ilepuonnueckuii 3akon u [lepuoguue-
3 1 4 2 8
ckas cuctema Jl. 1. MenneneeBa
4 | Xumudeckasl CBsI3b 1 5—6 4 4 10 |PedTHHr-KOHTPOJH 1
5 | Cocrosuus BemecTBa 1 7—8 4 8
6 | Xumuueckas TepMOIMHAMHUKA 1 9 2 4 2 8
7 | Xumuueckas KHHETHKA ¥ PaBHOBECHE 1 |10—11| 4 4 2 8 | PedTHHI-KOHTPOJIb 2
8 | PactBopHI 1 (12—13| 4 4 4 8
VoHHbIe paBHOBECHS 1 OOMEHHBIC pe-
9 p P 1 |14—16| 6 8 | 3 | 8
AKI[MH B PACTBOPAX DJICKTPOJIMTOB
OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIE .
10 1 |17—18| 4 4 2 8 |PeliTuHr-xoHTpOIH 3
peaximu
Bcero 3a 1-ii cemecTp 36 36 81 Ox3ameH (27)
Hamuuue B quctumune KIT/KP
HTOro no AuCHMILINHE 36 36 81 Ox3amen (27)

Couepmaﬂne JICKIIMOHHBIX 3aHATHI 10 AUCHUIIJIMHE

Tema 1. IIpeamer xumuu. OCHOBHBbIE XMMUYECKUE MOHATHUS U 3aKOHbI
[TonsiTrie o marepuu. JBmkeHue kak Gpopma cymecTBoBaHUs MaTepuu, GOPMBI ABIKCHUS Ma-
Tepuu, xumudeckas ¢opma newkenus. [Ipenver xumuu. Ounocopckoe U XUMHUYIECKOE TTOHITHS
BEILIECTBA. Y POBHU OpPraHU3allMM BEIIECTBA, U3yYa€Mble XUMHUEHU: aTOMBI, MOJIEKYJIbI, KOHIECHCUPO-
BAHHBIE CUCTEMBI. MECTO XMMHH B CUCTEME €CTECTBEHHBIX HAYK. DTalbl pa3BUTHUSI XUMUHU.
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Bo3HUMKHOBEHME M pa3BUTHE aTOMHO-MOJIEKYJSPHOTO y4€HUsS. 3aKOH COXPAaHEHUS MAacChl U
SHEPruu U €ro 3HadeHue B XUMUU. CTEXHMOMETPUUYECKHE 3aKOHBI: TOCTOSHCTBA COCTaBa, KPATHBIX
OTHOLHGHI/II\/'I, SKBUBAJIECHTOB. 3aKOHLI nacajJbHbIX ra3oB. Maccsl aTOMOB U MOJICKYIJIL. KonuuectBo
BemecTBa. MoJisipHasi Macca ¥ MOJISIPHBIA 00BEM.

Tema 2. Ctpoenue atoma. CocTosiHue 3JIEKTPOHOB B aTOMe

Crpoenue aroma. ATOMHOE SIIPO U AJIEKTPOHBI. 3apsi s/ipa U MacCOBOE YUCIO0. XUMUYECKUM
aneMeHT. M30Tormsl.

KopnyckynspHo-BosiHOBOU Jyaiiu3m Mukpomupa. @opmyna ne bpoiins. OcHOBHbBIE KOHIIETI-
MU KBAaHTOBOM MEXaHUKHU: COOTHOILEHUE HeompenenaéHHocTell ['aiizenOepra, BosHOBas (yHKIUS.
ATOMHBIE OpOHTAIH.

XapakTepucTUKa COCTOSIHUS AJIEKTPOHA B aTOME KBAaHTOBBIMU 4yHClIaMu. [ J1aBHOE, OpOUTAIb-
HOE, MAarHUTHOE U CIIMHOBOE KBAaHTOBbIC uMciia. PacripeierieHue 3JE€KTPOHOB B aTOME: MPUHIIMIT
HauMeHblle Hepruu, npuHuun Ilaymu, npaBuno ['ynna, npaBuino KiieukoBCKOro. DIEKTpOHHBIE
(dopMyIBI aTOMOB.

Tema 3. [lepuoanuecknii 3axon u [lepuoanueckas cucrema /. U. MenaesneeBa

OtkpeiTue u pazputue llepuonnueckoro 3akona. CoBpemennas gpopmynupoBka [lepuoanue-
CKOro 3axkoHa. llepnoanyHOCTh M3MEHEHUS CBOWCTB AJIEMEHTOB KAK CIEIACTBHUE NEPHOIUYHOCTH
M3MEHEHUS 3JIEKTPOHHBIX KOHpUrypauuii atomoB. [loHsATHE 0 3aBepIIEHHON IIEKTPOHHON KOH(DU-
rypamuu. DJIeKTpOoOTPULIATEIbHOCTb.

Crpykrypa Ilepuoanueckoii cucremsl. [lepuoasl, rpynmnsl U noarpynnsl. OcOOEHHOCTH 3JIEK-
TPOHHBIX KOH(UTYpaLIMii STIEMEHTOB B TJIABHBIX U MOOOUYHBIX moarpynmnax. O6muit 0630p u3MeHe-
HUS CBOMCTB 31eMeHTOB B Ilepmoanueckoil cucreme: BepTHKalbHAs, TOPU3OHTAJIbHAS U JIUArO-
HaJbHas IEPUOJUYHOCTD.

3nauenue [lepuoanueckoro 3akoHa.

Tema 4. Xumnueckas cBA3b

Onpenenenue, npuuMHbl 00pa30BaHUS XUMUYECKOU CBSI3U.

KoBanenTtHas xumuueckas cBsi3b. OOMEHHBIH M JOHOPHO-aKUENTOPHBIH MEXaHU3Mbl 00pa3o-
BaHus. Bunpl koBasieHTHOU cBsi3u. CBOMCTBAa KOBAJIEHTHOW CBSI3U: MOJIIPHOCTD, MOJIIPU3YEMOCTD,
JUIMHA, HEPrusi, HAChIIAeMOCTb, HAIIPABICHHOCTb. BalleHTHbIE BO3MOXXHOCTH aToMoB. [ nbpuau-
3alMsi aTOMHBIX OpOUTaNel U CTEPEOMETPUS MOJIEKYIL.

CoBpeMeHHbIE CIOCOOB! OMMCAHUS KOBAJIEHTHOM CBSI3U. MeTo/1bl BAJIGHTHBIX CBSI3€HM M METO
MOJIEKYJISIPHBIX OpOUTalIe.

Honnas, MetauiMueckass ¥ BOJOPOAHAs XMMHUYECKas CBA3b. BaJIeHTHOCTH, CTENEHU OKHCIIE-
HUS ¥ KOOPJMHALIMOHHBIE YKCJIa ATOMOB B COEAMHEHUSAX C Pa3JIMYHBIM TUIIOM CBsA3U. Poib pasznnu-
HBIX TUIIOB CBSI3U B OMOJIOTHYECKUX MPOIECCaX.

Tema S. CocTosinus BemecTsa

MexMoneKyIspHble B3aUMOJICHCTBUS: OPUEHTAIMOHHOE, MHAYKIMOHHOE, IHUCIEPCHOHHOE.
OHEprus MeXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS.

["a3000pazHoe cocTosiHUE BellecTBa. Pa3nuune CBONCTB HAEAJIBHOIO U pEalIbHbIX Ta30B.
YpasHenue Ban-nep-Baainbca.

Kunkoe cocrosiuue BemectBa. CTpoeHue xxkuakocteid. [loBepXxHOCTHOE HATSKEHUE, BA3KOCTb,
TEKY4ECTb.

Kpucrannnueckoe cocTosiHHe BemiecTBa. THIBl KPUCTAIMYECKUX PEHIETOK. 3aBHCHUMOCTh
CBOMCTB BEILIECTB OT XapaKTepa XUMUYECKOU CBSA3M U TUIA KPUCTAJUINYECKOMN PEIIETKH.

XapakTepucTuKa KUIKOKPUCTAIIMYECKOTO M CTEKI000pPa3HOTO COCTOSHUN Kak MpPOMEXY-
TOYHBIX MEXY )KUIKUM U KPUCTAIUTMYECKUM.

Konnounnoe cocrosinue BeuiecTa. [Ipu3Haku KOJTOMIHOTO COCTOSIHUSI — T'€T€POreHHOCTh U
nucriepcHocTh. Kiaccudukanus qucnepceHbix cucteM. MoneKynsipHO-KMHETHYECKHUE U ONTUYECKHe
cBoiicTBa. [loBepXHOCTHbIE SIBIEHUS B KOJUIOMIHBIX CHCTEMaxX KakK pe3ysIbTaT CaMOIPOU3BOJIbHBIX
IPOIIECCOB YMEHBIICHHUS TOBEPXHOCTHU pazjiena a3 ¥ MOBEPXHOCTHOIO HATSKESHUS.
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Tema 6. Xumudeckass TepMOAUHAMHUKA

[TepBbIit 3aK0H TEpMOIWHAMUKHU. BHYTpEeHHSST SHEpTHs, TeIUIoTa, paboTa, YSHTAIBMIHSA. DK30-
TEPMHUECKHE U SHIOTEPMUUECKHE peakluu. 3akoH I'ecca U cieacTBUs U3 HETO.

OuTtponusi. BTtopoil 3akoH TepmoauHaMuKU. Kputepun camMompou3BOJBHOTO MNPOTEKAHUS
mpolecca B U30JUPOBaHHOM cructeMe. M300apHo-u30TepMudeckuii moreHman (dueprus ['ud0ca).
Kpurepuun camonpoun3BoJIbHOIO MPOTEKAHHUS MIPOLIECCa B HEU30JIMPOBAHHONU CUCTEME.

Tema 7. XuMuyeckasi KHHETHKA U PaBHOBecHe

[ToHsiTHE O CKOPOCTH XUMHUYECKON PEAKIIUU U €€ KOJMYECTBEHHOM BBIPAKEHUH. 3aBUCUMOCTD
CKOPOCTH OT MPUPO/IbI U KOHIIEHTPALMH PEArNpYIONIMX BEIIECTB. 3aKOH AeicTBYrommX Macc. Kon-
CTaHTa CKOPOCTH PEaKIMU. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT Temieparypsl. Ilpa-
Bwio Bant-I'odda. Dueprust aktuBanmu, ypaBHeHHE AppeHHyca.

Karanu3. MexaHu3Mbl TOMOT@HHOTO M TeTeporeHHoro karamm3a. OcoOeHHOCTH (EepMEHTOB
KaK KaTaln3atopoB. Poiib kKaTanu3aTopoB B OMOJIOTHYECKUX MPOLIECCaX.

OOpatuMbie 1 HEOOpaTUMBbIC XUMHUYECKHE peakinu. XUMUdeckoe paBHOoBecue. KoHcraHTa
paBHOBecus. Cmenienne xumudeckoro papHoecus. [Ipunnun Jle [latense.

Tema 8. PacTBopbI

[Torsitre 0 pactBopax. CriocoObI BRIpAKCHHSI KOHIICHTPAIIMH PACTBOPOB: MaccoBasi, 00BEM-
Hasl ¥ MOJISIpHAs JJOJU, MOJISIpHAsI U MOJISUTbHAsI KOHLIEHTPALIUH.

PactBopenue kak ¢puzuko-xumudeckuit nponecc. Teopuu JI. 1. Menaeneesa, C. Appenuyca,
H. A. KabnykoBa. ['uapatel, conbBaThl, KpUCTAIIOTHAPATHL. PacTBOPUMOCTh TBEPIBIX BEIIECTB.
Kpussie pactBopumocTy. HachlieHHbIe, HEHACBHIICHHBIE U NIEPECHIIICHHBIE PaCTBOPHI. PacTBOpH-
MOCTb ra30B. 3akoH [ 'eHpu.

JlaBJieHHe HACKHIIIEHHOTO apa PacTBOPHUTENS HAJl PACTBOPOM, MOBBIIMICHUE TEMIIEPATYPhI KH-
NIEHUSI U TIOHWXKEHHE TemIepaTypsl 3amep3anusi. 3akonbl Payns. Kpuockonus u 30yminockomnus.
Ocmoc u ocMoTHUecKoe namieHue. 3akoH Bant-I'odda. Pons ocMoca B OMOIOTHYECKUX TPOIIEC-
cax.

Tema 9. MoHHBIC paBHOBECHS M 00MEHHbIC PEAKIIUHM B PACTBOPAX 3JICKTPOJIUTOB

Oco0OeHHOCTH pacTBOPOB JIEKTPOJIUTOB. M30TOHMUecKuil ko3 puument. Teopus 351eKTpon-
TUYECKOW JUCCOLUALINH.

Crenens auccouuanuu. CuiibHbIC U clabble nekTponauThl. KoHcTanTa nuccornumanuu. 3aKoH
pazb6asnenus OctBanpaa. Kaxymascs cTenenb AMCCOUUAIMH CUIBHBIX JIEKTPOIUTOB. AKTUBHOCTD
MOHOB. KHCIOTHI U OCHOBaHUS B CBETE€ TEOPUU DJIEKTPOJUTHUECKOHN nucconuanuu. Teopun Appe-
Huyca u bpéucrena — Jloypu.

Hucconmanus Boael. MoHHOE npousBeaeHne Boabl. BonopoaHbiil nokasarens. HIMKATOPBL.
BydepHbie pacTBOpBHI.

PaBHOBecue B HaCBILIEHHBIX PacTBOpPaX MaJOPACTBOPUMBIX AIEKTpoUTOB. [IpousBeneHue
pacTBOPUMOCTH. Y CIIOBUS 00pa30BaHUs U PAaCTBOPEHHUS OCAIKOB.

OOMeHHBbIE peaklud B pacTBOpax d3JeKTposuToB. ['maponus coneil. KoHcranta u creneHn
ruzponusa. OakTopel, cMelaIliie paBHOBecue ruaponusa. Posib ruaponusa B OMOJOTHYECKHUX,
XUMHYECKHUX U I'€0JIOTUYECKUX MTPOLIeccax.

Tema 10. OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PEAKIUH

Knaccudukanus OKUCIUTENEHO-BOCCTAaHOBUTENbHBIX peakiuii (OBP). Oxucnutenu u BOc-
cranoButenu. CocraBienue ypaBuenuii OBP.

[TonsiTHE O raJbBAHMUYECKOM DJJIEMEHTE. BO3HMKHOBEHHE CKauka IOTEHIMAla Ha TIpaHULE
paszena MeTal — BOJHBIA PacTBOp €ro coju. Bomopoanslil a5ekTpoa cpaBHeHus. CTaHgapTHBIE
AJIEKTPOJIHBIE MOTEHIMAJBI. 3aBUCUMOCTh NIEKTPOAHOIO MOTEHIMaa METa/UIa OT KOHLEHTpaluu
€ro NOHOB B PACTBOpE. DIEKTPOXUMHUYECKUH Psil HANPS)KEHUM METAIIIOB.

DNEKTPOIN3 KaK OKHCIUTEIBbHO-BOCCTAHOBUTENBHBINA Mporecc. 3akoHbl Papazes. DIeKTpo-
JIN3 PacIiaBOB. DJIEKTPOJIU3 BOAHBIX PAaCTBOPOB KHCIOT, LIENOYEH, COJNed U ero MpakTUYecKoe
3HaYCHUE.



Conep:xanue Ja00paTOPHBIX 3aHATHI MO TN CHMUILINHE

Tema 1. [Ipeamer xumun. OCHOBHbIE XUMHYECKHE MOHATHS U 3aKOHBI

[IpaBuna oxpaHsl Tpyaa npu paboTe B XUMU4ecKol Jabopatopuu. [IpaBuia oOpamieHus ¢ oT-
JeNbHBIMU BellecTBaMu. Mephl 0€30IacHOCTH MPH TYIICHUH JOKAJIbHOTO MOXKapa U ropsien oje-
xabl. OkazaHue IepBO MOMOIIU MTPH 0KOTaX M OTPABICHUSX XUMUYECKIMHU BEIl[€CTBAMHU.

Pacuérel mo xumMuveckuM (HopMysamM ¥ CTEXHOMETPUUECKUM yPaBHEHUSM XMMHUYECKHX pPeakx-
[UH.

JlaboparopHas padora Ne 1. OnpenencHue SKBUBAICHTHOW MacChl MAaTHUSI METOJIOM BBITECHE-
HUSL.

JlaboparopHas padota Ne 2. OnpeneneHre OTHOCUTEIIEHON MOJIEKYISIPHONH MacChl OKCHJIA YT-
aepona (IV).

Tema 4. XumMnueckas cBf3b
COBpeMeHHbIG CHOCO6LI OIINCAaHUA KOBaJ'IeHTHOf/'I CBSI3HU:. METOJAbI BAJICHTHBIX CBSI3€I>'I U MOJIC-
KYJISIPHBIX OpOUTasICH.

Tema 6. XuMu4eckasi TepMOAMHAMHUKA
TepMOXUMHUYECKUE PACUETHI.
JlaGopaTopnas padota Ne 3. OnpezeneHre TEIIOThl PACTBOPEHUSI COJIH.

Tema 7. XuMHUYecKkasi KHHETUKA U PABHOBeCHE

Pemenune 3aga4 1o XUMHUYECKOM KHHETHKE.

JlaboparopHnas pabota Ne 4. 3aBUCUMOCTh CKOPOCTH PEaKLMU OT KOHIICHTpAIlUU pearupyro-
LIMX BEUIECTB U TEMIIEPATYPHI.

JlaGopaTopnas padota Ne 5. CMmenieHHe XUMHUYECKOTO PaBHOBECHSI.

Tema 8. PacTBopbI

CriocoObI BeIpaXEHHS KOHIICHTPALUU PACTBOPOB.

JlaboparopHas pabota Ne 6. SIBneHusi, HaOIIOAaeMbIe PU PACTBOPEHUHU BEIIECTB.

JlabGopatopnast padota Ne 7. [IpuroroBineHue pacTBOpOB C 3aJaHHON MacCOBOM J0Jiel Bellle-
CTBa.

Tema 9. MoHHbIe paBHOBecHsI 1 00MEHHbIE PeaKIMH B PACTBOPAaX 3JIEKTPOJIMTOB
JlaboparopHas pabora Ne 8. BydepHbie pacTBOpHI.

JlaGoparopHas padota Ne 9. HarpaBneHre 0OMEHHBIX HOHHBIX ITPOLIECCOB.
JlabGopatopnas padota Ne 10. I'uaponus coneil.

Tema 10. OKHCINTEIBHO-BOCCTAHOBUTEIbHbIE PeAKIIUH

CocraBieHne ypaBHEHUI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. MeToabl 3JE€KTPOH-
HOTO U 3JIEKTPOHHO-MOHHOTO OajaHca.

JlaGoparopHas padota Ne 11. OKuCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINU.

5. OHEHOYHBIE CPEJACTBA JIUIA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTHU,
MMPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUA JUCHUATIJINHBI U
YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOM PABOTHI
CTYIEHTOB

5.1. Texkyuuii KOHTPOJIb YCIIEBAEMOCTH

Peitmunz-xonmpons 1
1. CoctaBbTe AMEKTPOHHYIO (HOPMYITY aTroMa KalblMs U ONpeNeIuTe 3HaYeHHs] KBAaHTOBBIX
YHCEJl €70 BAJIEHTHBIX 3JIEKTPOHOB.
2. Y Kakoro W3 yKa3aHHBIX 3JIEMEHTOB Han0oJiee BBIPAKCHBI OKUCIUTEIBHBIE CBOMCTBA: y
XJIOpa, yriieposa, KpeMHUs win nojaa? OTBET NOSICHUTE.
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3. Onpenenute THUN XUMHYECKOW CBS3M U COCTaBbTE CTPYKTYPHBIE (OPMYIbI CIEAYIOIINX
BemecTs: F», NaF, BaO.

4. Onpenenute THI THOPUIM3ALUKE aTOMa AOMUHUS B MoJiekyie AlBrs; u HazoBute e€ reo-
METPUYECKYIO (hopMmy.

5. CoctaBbTe IEKTPOHHYIO JHArpaMMy MOJIEKYJISPHBIX opOuTaneil mis monekynsl Cy. On-
penenuTe nopaaoK cBa3u. [lapamMarHuTHON MM [MaMarHUTHOM sABJsIETCA 3Ta yacTua?

Peiimunz-konmpoins 2
1. Onpenenure TemaoBoi 3¢h(hekT OCHOBHOTO Mpoliecca JOMEHHOHN Meuu:
Fe,O3 + 3CO = 2Fe + 3CO,.

2. Ilpu Temmneparype 20°C peakuusi IpoTEeKaeT 3a JIBE MUHYTHI. 3a CKOJBKO BPEMEHHU OyneT
MpOTEKaTh 3Ta ke peakuus npu temmneparype 0°C, eciau temneparypHblii K03)PUIIMEHT CKOPOCTH
peaxkuuu paBeH 27

3. B kakoM HampaBJIEHUU CMECTATCS PaBHOBECHS

2CO (1) + Oz (1) «» 2CO; (1), AH® =-566 x/Ix;
N (r) + Oz (1) <> 2NO (1), AH° = 180 xJIx

a) MpU NOHMKEHUM TeMIIEpaTypbl? 0) MpU NOBBILIEHUH JaBICHUS?

4. Tlpun HekoTOpOW TemrmepaType paBHOBECHBbIE KOHIIEHTpanuu B cucreme 2S0; + O <
2COg3, coctapisuu cootBeTcTBeHHO [SO2] = 0,04 monw/11, [O2] = 0,06 moub/i, [SO3] = 0,02 Momb/m1.
BrruncnnTe KOHCTaHTY paBHOBECHS U UCXOHbBIE KOHIIEHTpalu okcuaa cepsl (1V) u kucnopona.

5. Onpenenure MOJISIPHYIO KOHIIEHTPAIUIO pacTBopa, eciid B 200 MJI €ro COAEP>KUTCS MOAH]
HaTpusi Maccou 6 T.

Peiimunz-konmposns 3
1. Hanmmmmre MOJCKyIspHBIC ¥ MOHHBIC YPaBHEHUS OOMCHHBIX PEaKIUil, OOBICHUTE MPUIH-
HY CMEIICHHs paBHOBECHI BIPABO:
NaOH + H,S —
CaCO3+ HCIl —
2. CocTaBbTe JBa YpaBHCHHS B MOJICKYJIIPHOU (hOpMe, KOTOPBIE COOTBETCTBYIOT CIIEAYIOMIe-
MY YPaBHEHHIO B COKpAIIEHHOI HOHHOM (hopme:
Cu®* + 8% — CuS|
3. CocTaBbTe MOHHBIE U MOJEKYISPHBbIC YpaBHEHUS THAPOIIN3A IO MEPBOM CTYIEHH XJIOpUaa
MarHus, cyabdura HaTpust u docdara Kanusa. YKaKHUTE peakiuio cpeisl B pacTBope coiu. Hamu-
IIUTE BBIPAXKEHU ISl KOHCTAHThI TUAPOIIU3A.
4. Tlonbepute K03((PUIMEHTH METOJOM 3JIEKTPOHHO-MOHHOTO OanaHca B ypaBHEHUU peak-
AU, YKAKUTE OKUCITUTENb U BOCCTAHOBUTEIb:
Na;S + KMnQO,4 + H,0 =S + MnO, + NaOH + KOH.
5. CocTaBbTe ypaBHEHHS peaKlUii, TPOTEKAIOUTNX MIPH JIEKTPOIHU3E BOJHOTO PacTBOpa XJI0-
puIa Maraus.

5.2. IlpomeskyTOUHAs aTTECTALMS
Bonpocsl k 3k3amMmeny

1. OCHOBHBIE XUMHYECKHUE 3aKOHBI.

2. Ctpoenue aroma. J[BolicTBEHHasi MPUPOJa SJIEKTPOHA.

3. CocTosiHUE AIIEKTPOHOB B aTOMax (aTOMHbIE OPOUTAIN, KBAHTOBBIE UNCIIA).

4. PactipenieneHue JIeKTPOHOB B aTOME.

5. llepnonnueckuii 3akoH [I. 1. Menneneesa. Ctpykrypa [leprnogndeckoit CUCTEMBI.

6. [lepruoaAMYHOCTD U3MEHEHHUS CBOMCTB 2JIEMEHTOB.

7. KoBanenTHas xumudeckasi cBsizb. OOMEHHBIN U IOHOPHO-AKIIENTOPHBIN MEXaHU3MBI 00pa-
30BaHUsl. BUIbI KOBaJIEHTHOM CBSI3H.

8. HaceimaemMocTs W HampaBiICHHOCTh KOBAJICHTHOM XWUMHYECKOW CBs3W. [ mOpummsarus
ATOMHBIX OpOUTAaIeH.

9. MeToa MOJIeKyIsIpHBIX OpOUTaiei.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HMonnas n Metamnyeckass XUMHUYECKas CBS3b.

Bropoii 3akoH TepMoarHaMuku. DHTpomus. DHeprus [ ub0ca.
CKOpPOCTh XUMHUUYECKUX pPeakinii. 3aKOH JECUCTBYIOIIMX MacC.

Karanus.

JKEHUS KOHIICHTPALIUU PACTBOPOB.

22. KomMratuBHbIE CBOMCTBA PACTBOPOB.
23. Teopus 3AEKTPOJIUTUYECKON JUCCOLIHAITIH.
24. KucinoTHO-OCHOBHBIE PaBHOBECHS B paCTBOPAX.

Bonoponnas xumuueckas cBsizb. MexXMONIEKYJIApHbIE B3aUMOICHUCTBUS.
KonneHncupoBaHHbIE COCTOSIHUS BellleCTBa. THUIBI KPUCTAITUTMYECKUX PEHIETOK.
Konnoumnoe cocrosinue BemectBa. Kiiaccudukanms 1 CBOMCTBA IUCTIEPCHBIX CHCTEM.
[ToBepXHOCTHBIE SIBICHUS B KOJJIOUJIHBIX CUCTEMax. AJCOpOIusi.

IlepBblii 3aKOH TEPMOJAMHAMUKHU. DHTANIbIIKA. 3aKOH ['ecca u CleICTBUSI U3 HETO.

3aBUCHUMOCTb CKOPOCTH pEaKLUU OT TEMIEPATyphl. DJHEPrusl aKTUBALIUH.

Xumnueckoe paBHosecue. [Tpunuun Jle [llarense. Cmemenne paBHOBECHS.
ITonsarue o pactBopax. PactBopeHune kak ¢puzuko-xumuueckuii npouecc. CriocoObl Belpa-

25. ucconmanus Boasl. Bogopoauslit mokasarens. MuaukaTopsl. BydepHbie pacTBOpHI.
26. OOMeHHbIE peakliu B pacTBOPAX 3JIEKTPOJUTOB. ['uaponaus coneit.

27. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMH.
28. DneKTpoAHbIe MpoLecchl. XMMUYECKUE HCTOYHUKH TOKA.
29. DnekTponus.

5.3. CamocTosiTe/IbHASI pad0oTa 00y4aroIIerocs

Ne Bcero
Tema ®opMa KOHTPOJIS
TeMbI 4acoB
IIpenmer xumuu. OCHOBHBIE MOHATHS U 3aKOHBI XUMHH
Homenknarypnsie npasuna IUPAC HeopraHnueckux BELIECTB.

1 Knaccudukanus mpocteix BemiecTB. Kitaccngukamust cIoXHBIX BEIIECTB IO cobeceoBaHme 6
cocraBy. Knaccugukanusi cioXHbIX BEIIECTB M0 ()yHKIUOHAJIBHBIM IIPU3HA-
kaM. HomeHK1aTypa OKCHI0B, OCHOBAHUM, KUCJIOT U COJIEH.

Ctpoenue atoma. CocTosiHHE 3J1eKTPOHOB B aTOMe cobeceoBatme

2 SInepHble peakIy U MPEBPAIICHNs XUMHYECKHX JIeMEHTOB. VIcKyccTBeHHAs HOArOTOBKA JZ[OKJI’a 9
pannoakTUBHOCTE. «MeueHble» aTOMbI M HX HpuMeHeHue. Vcmomnb3oBaHue .

N JIOB U TIpe3eHTAIN
SICPHON PHEPTUU B MUPHBIX IIETISIX.

3 Ilepnoanuecknii 3axoH u Ilepuoaguveckas cucrema JI. U. MenpaeneeBa IOJArOTOBKA JIOKJIa- 8
['panuipl u sBorONKA [lepuoauueckoil CUCTEMBI. JIOB ¥ IIpEe3EHTaluN
XuMuyeckasi CBs3b

o cobeceoBaHueE,

4 KommekcHble coenunenns. PaccMoTpeHne MpHpOIbl XMMHUYECKOH CBSI3H B elmeHIe 3ana1 10
KOMIUIEKCHBIX COSIMHEHHSX C MO3MIIMI METO/1a BAJICHTHBIX CBsI3EH. P
CocrosiHus BelecTBa

MOJIrOTOBKA JOKJIA-
5 AncopOupoBaHHOE COCTOsSHHE. XUMUYecKas W ¢uzndeckas ancopOmus. [1o- . 8
JIOB M TIpE3CHTaNiH
BEPXHOCTHO-aKTHBHBIE BEIIECTBA.

6 XuMHu4eckasi TepMOANHAMHKA cobeceioBaHue, 8
OKCHeprMEHTAIBHOE ONpe/IeNICHHE TETNIOBBIX 3 (EKTOB. peleHue 3aaaq
XuMHuyeckasi KHHETHKA ¥ paBHOBecHe

cobeceoBaHueE,
CBo0OosHbIe paankaisl. [IoHATHE O LEMHBIX peaKIusIX.

7 HOATOTOBKA JIOKJIa- 8
OcobeHHocTH (PepMEHTOB Kak KaTaM3aTopoB. Vcmonb3oBaHWe KaTalin3a B 110B U TIpe3eTawii
MIPOMBIIITICHHOCTH. PONTb KaTaan3aTOPOB B OMOJIOTHUECKUX MpOIIeccax. P
PacTrBopsI
Crpoenne MOJIEKyJT BOJBI. Accoruanus MoJeKkya Boasl. dusndeckue cBoiicT- | cobecenoBaHue,

8 Ba BOJBI M UX oOBsicHeHWe. Boma kak pacTBopuTens. XMMHUYECKHE CBOICTBA | MOATOTOBKA JOKIA- 8
Bonbl. [IpoMbInuieHHOE 3HaUYeHHe BOABI. Posib BOABI B OMONOTMYECKUX TPO- | JOB M MPE3CHTAINH
neccax. Boza B npupose. Ilpobiema uncroii Bopl.

Honnbie paBHOBecHs M 00MEHHBIC PEAKIIMH B PACTBOPAX J1eKTPOJIUTOB
cobecemoBaHue,
Mertons! usmepenus pH.

9 . N . MOJrOTOBKA JOKJa- 8
OO1mue crnocoObl MOJy4eHHst U CBOWCTBA KUCJIOT, OCHOBAaHUM, menode. ['e- 1108
HETHYECKas CBsI3b MEXIY KJIaCCAMH HEOPIaHUUECKHX COEANHEHUI.
OKHCIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIINA

9 . . MOJrOTOBKA JOKJIa-
10 | 3naueHune peaknMii OKHCIEHHUS-BOCCTAHOBJICHHS B )KUBOH M HEXHBOH IPHPO- 8

JAC, IPOMBIINIJICHHBIX ITpOoLeccax.

JIOB U MIpe3eHTaLHi
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@®onp oneHouHbIX MaTepuasioB (POM) mis npoBeeHUs aTTecTallul YPOBHs C(hOPMHUPOBAH-
HOCTH KOMIIETEHLUI 00Yy4aroLINXCs M0 AUCLHUILINHE 0QOPMIISETCS OTAEIbHBIM JOKYMEHTOM.

6. YYHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

AN CHUIIINHBI
6.1. Knurooéecne4eHHOCTh
HanmeHOBaHMe JTUTEPATypBL: ABTOP, HA3BAHKE, BUJI H31aHNS, Hl;;)i_ KHUT'OOBECTIEYEHHOCTD
H3/1aTeIBCTBO s | Hamuaue B snexrpoHHOoM Katasiore 95C

OcHOBHas muTeparypa

1. Fmuaka, H. JI. O0mias xumust: yuebHoe nocobue / H. JI. ['nmun- 2011
ka. — M.: KauoPyc. — 746 c. — ISBN 978-5-406-01437-0.

2. l'appuensn, O. C. O0mas u HeopraHmyecKasi XUMHS: y4eOHOE
noco6ue Juts By30B 1o HarpasieHuo 050100 «Ilenarormyeckoe 2011
obpazosanme» / O. C. I'abpuensn, . I'. Octpoymos, E. I'. Typ-
ouna. — M.: Akagemusi. — 480 ¢. — ISBN 978-5-7695-8133-5.
3. JlugwH, P. A. 3agaqauk mo oOmiel 1 HeOPraHNIEeCKOH XUMHUU:
yaeOHoe mocobue myst By30B / P. A. JIuguna, B. A. Monouko, JI. 2004
JI. Aanpeesa; o pex. P. A. Jlunuaa. — M.: Bramoc. — 383 c.
— ISBN 5-691-01290-8.

4. [IpaKTHKyM 10 HEOPTAaHUIECKOW XUMUU: YIeOHOe TToco0ue
JUTS IEaTOTMIECKUX HHCTHTYTOB TI0 CIIEIUAIBHOCTM «XUMHUS C
JOTIOJTHUTENLHOM CIIEIHAILHOCTRIO0 Onoorusy u «buonorus ¢ 1978 10 sk3.
JIOTIOJTHUTEIIBHOM crieluaabHoCcTel xumus» / JI. B. baouu [u
ap.]. — M.: Ilpoceenienne. — 311 C.

24 5K3.

6 5K3.

24 5x3.

JlononHurenpHas nurepaTypa
1. Kapanetpsnn, M. X. O0was 1 HeopraHudeckasi XUMusi: yueo-
HOe 1oco0ue sl XUMHUKO-TeXHoJlornueckux By3oB / M. X. Ka- 1981 30 9k3.
panetesuil, C. W. [Ipakun. — M.: Xumus. — 632 C.
2. Vraii, 5. A. OOmias u HeopraHu4yeckas XUMHsL: YIeOHUK JUTs
BY30B I10 HalpaBJICHUIO U CIICIIMANBHOCTH «XuMus» / 5. A. 2002
VYrait. — Uzn. 3-e, ucnp. — M.: Beicmas mkona. — 527 €. —
ISBN 5-06-003751-7.
3. AxmetoB, H. C. O0mas u HeopraHu4ecKas XUMUs: YIeOHUK
JUISL XUMHKO-TEXHOJIOTHYECKHX crienragbHocTer By3oB / H. C. 2001
AxwmetoB. — Uzn. 4-e, ucnp. — M.: Bricias mkona: Axkagemust.
— 743 c. — ISBN 5-06-003363-5.
4. Epemun, B. B. OcHOBEI 00mmielt 1 pu3ndeckoid XUMHUH: yae0-
Hoe 1oco0ue st By30B 110 JUCHUILIMHE «XUMHUS» U HanpasJie-
Huto BITO 011200 / B. B. Epemun, A. 5. Bopiuesckuii. — [lon-
ronpyaueiid: Maremnext. — 847 ¢. — ISBN 978-5-91559-092-1.

20 5K3.

47 5K3.

2012 6 9K3.

6.2. [lepuoanyeckune N31aHUA
1. «Ycrexu XuMHAm».

2. «Bectauk MI'Y: xumusy.

3. «IIpupona».

6.3. UuTepHeT-pecypchl

1. http://www.chem.msu.ru/rus/teaching/inorg.html
2. http://www.xumuk.ru

3. http://www.hij.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

21.]'[5{ pcainnsanuu }IaHHOfI JAUCHUIINIMHBI UMCIOTCA CIICHHUAJIBHBIC ITOMEIICHUA OJIA IPOBCIACHUA
3aHATUHI JICKOIMOHHOI'O THIIA, 3aHITHHN na60paT0pH0ro TUIA, TPYHIIOBBIX W HWHAHUBUAYAJIbHBIX
KOHCYJ’IBT&HHﬁ, TEKYIIECTO KOHTPOJIA U HpOMe)KyTO'-IHOI\/’I arreCTaliiu, a TaKXE ITIOMCUICHHA IJId
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http://www.xumuk.ru/
http://www.hij.ru/

camMocCTosITeNNbHON paboThl. JlabopaTopHble pabOThl MPOBOAATCA B JaOOpaTOpUHM HEOPTraHUYECKON
xumun (409-7).
Y4eOHO-MeToIn4YecKre MaTepHalbl — YUeOHUKH, METOAMYECKUE TOCOOUS.
AyanoBu3yallbHBIE CPECTBA O0YUYEHHS — CIIalIbl, TPE3EHTALNH, BUICODUIBMBI.
JIaGoparopHoe 0bopynoBaHue — IEHTPU(PYTH, BEChl aHATUTUYECKHE, crieKTpodoTomerp, pH-
METpBbI, BBITSDKHBIC IIKA(BI, TEPMOCTATHL.
PacxoiHble MaTepHalbl: XUMUYECKHE PEaKTUBBI, XUMUYECKask TIOCY/1a.
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Pabouyro nporpammy COCTZBI/IJ‘Ia JOUEHT Kadeapsl OHMOJIOTHYECKOTO M reorpaduueckoro
obpazosanus [letposa E. B. 7>

Peuensent (mpexncraButens padoronmatens): aupekrop MBOY COIIl Ne 29 r. Bmagummpa
)

ITneiesckas E. B,

[IporpammMa paccMoTpeHa U ogoOpeHa Ha 3acelaHuH Kadeapbl XHMUN

[Iporoxon Ne 1 ot 27.08.2021r.
3aBenyromuit Ka(beﬂpoﬁy(}%i}% mottent ['pauesa E.I1.

PaGouast nporpamma paccMOTpeHa U 0100peHa Ha 3aceHaHuy YIeOHO-METOANYCCKON KOMHC-
cuu Hanpasnenus 44.03.05 Ilegaroruueckoe oOpasoranue ( ¢ AByMst MPOPHIISAME [IOAIOTOBKH )

ITporoxon Ne 1 ot 31.08 .2021 .

IIpencenarens KOMUCCHU nupextop I Bal'Y Apramonosa M.B..
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JIMCT IIEPEYTBEPXJIEHUWSA
PABOUYEM ITPOI'PAMMBI JUCIHUTIIUHBI

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT

[Iporokon 3acenanus kadeapsl Ne OT rojaa

3aBenyromnmii kKageapoit

Pa6ouas nmporpamma ogobpeHa Ha Y4eOHBIN TOJ

[Iporokon 3acenanus kadeapsl Ne OT rojaa

3aBeayromuit kadeapoit

PaGouas nporpamma ogoOpeHa Ha y4eOHBIN TOJT

[TpoTokon 3acenanust kKageapnr Ne oT roaa

3aBenyromnuii kageapoit

Pabouas mporpamMmma ogo0OpeHa Ha y4eOHBIN TOJ

[Tporokon 3acenanust kKapeapnr Ne OT rojaa

3aBenyronuii kKageapoi

JIUCT PETUCTPALIUA U3MEHEHUM
B pabo4yro MporpamMmy JUCIUATITHHBI
Xumusa

o0pa3oBaTenbHOM nporpamMmbl HarpasieHus noarorosku 44.03.05 Ilenarorunueckoe obpazoBaHue
(c nByMst mpouIsSIMU TTOATOTOBKH ), HANIPaBICHHOCTh: bronorus. Xumus

Howmep BHeceHbI n3MEHEHHUs B YacTH/pa3 iesbl Ucnonuurens OcHoBaHue
M3MEHEHUs paboueii mporpaMmsl 014(0) (HOMEp 1 AaTa mpOTOKOIIa
3acefanus Kadeapsl)
1
2
3aB. kadenpoi /

Tloonuce DUO
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