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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Leabio ocBOeHUsI TUCHUTLTUHBI «O0IIast XUMHUSD SBIISETCS 03HAKOMJICHHE CTYACHTOB C CO-
BPEMEHHON XMMUYECKOW KapTHMHOW MHpa, pa3BUTHE TBOPUECKOIO MBIIUICHUS M HAyYHOTO MHUPO-
BO33PEHUSI HA OCHOBE CHCTEMHBIX 3HAHUU O CTPOCHUU BEUIECTBA U 3aKOHOMEPHOCTSX MPOTEKAHMS
XUMHUYECKHUX PEaKIIHA.

3anayu Kypca:

1) u3yueHue CTpPOEHUS U CBOMCTB XMMMUECKHUX BEIIECTB, YCTAHOBJIEHHE 3aBUCHUMOCTHU
CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHHS;

2) NOHMMaHUE OCHOBOIIONATAIOIINX XUMUYECKHUX MMOHATUM, TEOPUI U 3aKOHOMEPHOCTEH, yBe-
PEHHOE MOJIb30BaHUE XUMHUECKOU TEPMUHOJIOTUEN U CUMBOJIMKO;

3) npuUMeHEeHue MOJYYEHHBIX TEOPETUYECKUX 3HAHMM Ul PEIICHUs PA3IMYHBIX IpaKTUYe-
CKHX BOIPOCOB, (OPMUPOBAHKE 3HAHUIN O POJIM XUMUU B Pa3BUTHH COBPEMEHHOTO OOIIECTBA;

4) popMupoBaHHE HABBHIKOB MPOBEACHUS HAYYHOTO HCCICIOBaHHS, 00PAOOTKU PE3yJIbTaTOB
9KCIIEPUMEHTA, TOUCKa Hay4YHOI HHPOpMAIK B 00JIaCTH XUMUMU;

5) ycTaHOBJI€HNE MEKAUCUUIUIMHAPHBIX CBsI3€i ¢ OMOJIOTHEH, CIIOCOOCTBYIOMIMX YCBOCHUIO U
1yOOKOMY MOHUMAaHHIO (PU3UKO-XUMHUYECKOM CYIIHOCTH OMOIOTMYECKUX HAYK.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICI_II/IHJ'II/IHB. «061_]_[351 XHAMHUS» OTHOCUTCS K 0013aTEILHON YacTH yqe6H0ro I1J1aHa.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 JUCHUIITIMHE

[Tnanupyemble pe3ynbTaThl 00y4eHHUs O JTUCHUILIMHE, COOTHECEHHBIE C IUIAHUPYEMbBIMU pe-
synpTatamu ocBoeHus: OITOIT (koMIeTeHIMAME U MHAMKATOPaMU JTOCTIKCHUST KOMIICTCHIIHH )

®opMupyemsble

KOMIICTCHITIH
(k00, codepoicanue

KomnemeHyuu)

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

WNHAMKATOp JOCTHIKEHUS
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; METOJJAMHU TIPHHATHS
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,
KOJITIOKBUYMBI,
3aImmuTa Jjabopa-
TOPHBIX PaboT.

OIIK-8. Criocoben
OCYILIECTBIISATH Me/1a-
TOTUYECKYIO JIes-
TEILHOCTh HA OCHOBE
CIIEUANIbHBIX HAYY-
HBIX 3HaHHH.

OIIK-8.1. JlemoHCTpHUpYET CIIeLn-
aJbHbIC HAYYHBIC 3HAHUS B CBOCH
MpeIMETHOM 00JIacTH.

OIIK-8.2. OcymiecTBisieT ypOIHYIO
Y BHEYPOUHYIO JISITEIbHOCTD B
COOTBETCTBUU C MPEAMETHOMN 001a-
CTBIO COTJIACHO OCBOEHHOMY IpO-
¢wuto (mpoduirsiM) NOATOTOBKY.
OIIK-8.3. BiageeT MeTogaMu Ha-
YYHO-TIEIarOTUYECKOTO HCCIIEeI0-
BaHUS B IPEIMETHOM 00JIACTH U
METOJaMH aHaJIH3a Mearornye-
CKOM CHTyallud Ha OCHOBE CIIEIU-
AJIbHBIX HAYYHBIX 3HAHUM.

3naem: npeaMeT XUMHH, CO-
BPEMEHHBIC TPEICTABICHUS O
CTPOCHHH aTOMOB, MOJICKYJI H
XHMHYECKOHN CBS3H, 3aKOHO-
MEPHOCTH MPOTEKAHUS XUMHYE-
CKHMX peaKIni.

Ymeem: npuMeHsATH 3HAHUSA O
CBOMCTBaxX BEIIECTB C IEIBIO
0e30MacHO# MOCTaHOBKU XUMH-
YECKOTO IKCIIEPHMEHTA.
Bnaoeem: naBEIKaMH CaMOCTOSI-
TEJILHOTO TIOUCKA HAYYIHOW WH-
(hopmanmu o XUMHH.

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




TIK-3. Criocoben
pean30BBIBaTHL 00pa-
30BaTeNbHbIE MPO-
rpaMMbl Pa3IHIHBIX
YPOBHEH B COOTBET-
CTBHH C COBPEMCH-
HBIMH METOJIUKAMU U
TEXHOJIOTHSIMHU, B TOM
qrcie uHpopMaIu-
OHHBIMH, JIJIs1 00€ec-
MICUCHUSI KAYSCTBA

ITK-3.1. Pa3zpabatsiBacT 1 peanu3y-
€T OCHOBHBIC M JOTIOJTHHUTCIIHHEIC
00pa3oBaTeNbHbIC POTPAMMBI IO
CBOEU TUCLHUILINHE C yYE€TOM CO-
BPEMEHHBIX METO/IOB U TEXHOJIO-
THiA.

I1K-3.2. IIpumeHsieT cOBpeMeHHbIe
WH(POPMAIMOHHBIC TEXHOJIOTHU B
YPOUHOH U BHEYPOUYHOU EATEIb-
HOCTH COTIPOBOXKIICHHS 00pa3oBa-
TeJIBHOIO Mpolecca.

yaeOHo- [1K-3.3. [IpumeHsieT coBpeMeHHBIE
BOCITUTATEIILHOTO METOIMKH B OPraHHU3AIMH BOCIIUTA-
nporecca. TEIBHOTO Ipolecca.

3naem: cTpyKTypy M coaepxa-
HHUE COBPEMEHHBIX IIPOTPaMM
110 XMMHUH B CPEIHEH LIKOJIE.
Ymeem: pemats npodeccuo-
HAJIBHO-TIEIaTOTMYECKIE 331291
0 Pa3BUTHIO JIMIYHOCTH 00Y-
YaOIIETroCsl MOCPEICTBOM H3Y-
YCHUS XUMUH.

Braoeem: naBbikamu pernieHus
MPAKTUKO-OPUCHTHPOBAHHBIX
3a/a4 B 00JIACTH XMMUH.

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

[IK-6. Criocoben
HPOSKTUPOBATE CO-
JiepxaHne o0pa3oBa-
TENBHBIX IIPOTPAMM H
UX 3JIEMEHTOB.

ITK-6.1. Criocoben ¢popmupoBaTh 1
pean30BEIBaTh MIPOTPAMMEI Pa3BH-
THS] YHUBEPCAIBHBIX YUIEOHBIX AeH-
CTBUH.

[TK-6.2. JleMOHCTpUpYET 3HAHUE
coJieprkaHusi 00pa3oBaTeNbHBIX
MpOrpamMM MO CBOEH JUCHUILIUHE.
[TK-6.3. CriocobeH mpoeKTUpOBaTh
o0pa3oBaTeNbHBIC IPOrPaMMBI pa3-
JIMYHBIX YPOBHEH U 3JIEMEHTHI 00-
pa30BaTENBHBIX MPOTPAMM B CBOCH
MPEIMETHON OOJIACTH.

3Hnaem: coBpeMeHHBIE 00pa30-
BaTEIbHBIC TEXHOJIOTHHU, METO-
VKK 00y4eHHs XUMHUH.
Ymeem: poextupoBats padbo-
YHe IPOrPaMMBbl 10 XUMUH.
Bnaoeem: xareropuaibHo-
MOHATUHHBIM aInapaToM CO-
BpeMeHHOﬁ TCOPUHN U METOAUKHN
00yUYCHHST XUMUH, CHCTEMOU
NPOEKTHPOBAHHMS COACPIKAHNUS
y4eOHOTo ImpeaMeTa « X UMUs.

Pemenue 3anay,
KOJIIIOKBHYMBI,
3amuTa rabopa-
TOPHBIX PadoT.

4. OBbEM U CTPYKTYPA JUCIHUATLJIAHBI

Tpyn0€MKOCTh TUCHUILTUHBI COCTABISET S 3a4€THBIX enuHull, 180 yacos.

TemaTuuecKui MJIaH
¢opma o0yuenusi — ounas

KonraktHas paboTa 00y-
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[Mpenmer xumun. OCHOBHBIE
1| PeA 1| 1 2 8 | 2 | 6
XUMHYCCKHE MOHSATHSI U 3aKOHBI
Crpoenne atoma. COCTOSTHHE DIIEKTPO-
2 | POl | 23| 4 9
HOB B aTOME
Ilepuonuueckuii 3akon u [lepuoauue-
3 1 4 2 8
ckas cuctema J{. 1. MenneneeBa
4 | XuMnueckas CBsi3b 1|56 4 4 10 |PedTHHI-KOHTpPOJB 1
5 | CocTosiHus BelecTBa 1 7—38 4 8
6 | Xumuueckas TepMOJAHMHAMUKA 1 9 2 4 2 8
7 | Xumuueckasi KHHETHKA M PaBHOBECHE 1 ]10—11] 4 4 2 8 | PedTHHI-KOHTpOIb 2
8 |PactBopsl 1 |12—13] 4 4 4 8
HonHbIe paBHOBECHS U OOMEHHBIE pe-
9 P P 1 |14—16| 6 8 | 3 | 8
AKIIUH B PACTBOPAX AIICKTPOJIUTOB
OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIE .
10 1 |17—18| 4 4 2 8 |PeliTuHr-KOHTpOIH 3
peaximu
Bcero 3a 1-ii cemecTp 36 36 81 Jx3amen (27)
Hannuue B nuciumumnae KIT/KP
Hroro no aucuumniinye 36 36 81 Jk3ameH (27)




Co;[epma}me JeKIMOHHBIX 3aHATHH 10 AMCUNILIHHE

Tema 1. IIpeamer xumun. OCHOBHbIC XMMHYECKHE IIOHATHS H 3AKOHBI

[TonsaTue o marepuu. J[puxkeHue kak Gopma cyiiecTBOBaHUS MaTepuH, (HOPMbI JBHKEHUS Ma-
Tepun, Xxumuueckas (opma aBwkenus. [Ipenver xumuu. Ounocockoe ¥ XUMUYECKOE TOHSTHUS
BEUICCTBA. Y POBHU OpraHU3alliy BELIECTBA, U3y4aeMble XUMHUEH: aTOMBI, MOJIEKYJIbI, KOHICHCHPO-
BaHHBIEC CUCTEMBI. MeCTO XUMHH B CHCTEME €CTECTBCHHBIX HayK. OTansl Pa3sBUTUA XUMUHU.

BO3HHUKHOBEHHE M pa3BUTHE ATOMHO-MOJIEKYJISIPHOIO YYEHMs. 3aKOH COXPAHEHMsI MaccChl U
SHECPTHUU U €ro 3HAYCHUC B XUMHHU. CTGXI/IOMeTpI/I‘IeCKI/Ie 3aKOHBI: ITOCTOAHCTBA COCTAaBa, KPATHBIX
OTHOLICHHH, 3KBUBAJICHTOB. 3aKOHBI UACAIBHBIX ra3oB. Maccel aroMoB U Moziekyl. Koaudectso
BemiecTBa. MossipHasi Macca 1 MOJISIPHBIA 00BEM.

Tema 2. Ctpoenue atroma. CocTosiHHE 3JIEKTPOHOB B aTOMe

Ctpoenue aroMa. ATOMHOE SIAPO U AJIEKTPOHBI. 3apsj 4/pa U MacCOBOE YUCIO0. XUMUYECKHUI
a5eMeHT. M30Tomnsl.

KopnyckyinsipHo-BosiHOBOUM Ayanu3M mukpomupa. @opmyna ae bpoinsa. OcHOBHbIE KOHIIEM-
[IMU KBAaHTOBOW MEXaHUKHU: COOTHOIIIEHUE HeompenenéHHocteil ['alizenOepra, BomHOBas (YHKITHSI.
ATOMHBIE OpOHTATH.

XapakTepucTUKa COCTOSIHUS JIEKTpPOHA B aTOME KBAaHTOBBIMU uuciiaMu. ['J1aBHOE, opOUTalb-
HOE, MArHUTHOE U CIMHOBOE KBAaHTOBbIE uMciia. PacripenerneHne 3J€KTPOHOB B aTOME: MPUHLIMIL
HauMeHbIlIel sHepruu, npuHuun Ilaynu, npasuno I'yaaa, npaBmio KineukoBckoro. DiIeKTpOHHbBIE
(dbopMyIBI aTOMOB.

Tema 3. Ilepuoaunuecknii 3akon u Ilepuoanyeckas cucrema JI. U. MenaeneeBa

OtkpeiTue u pazsutue llepuonnueckoro 3axkona. CopemenHast ¢popmynuposka [lepuonuue-
CKOro 3akoHa. [lepuoIM4YHOCTh M3MEHEHHs CBOWCTB JJIEMEHTOB KaK CIEACTBHE MEPUOINYHOCTH
M3MEHEHHS JIEKTPOHHBIX KOH(pUTyparuii atoMoB. [loHsATHE 0 3aBEpPIIEHHON IEKTPOHHONW KOH(DU-
rypanyu. DJIeKTPOOTPULIATENBHOCTD.

Crpyxrypa Ilepuoamueckoii cuctemsl. [leproasl, rpynmsl 1 noarpymnmnsl. OCOOEHHOCTH IIeK-
TPOHHBIX KOH(UTYpaLnil 3]IEMEHTOB B IJIaBHBIX U MOOOUYHBIX noAarpynnax. O6muit 0630p u3MeHe-
HUs CBOMCTB 2JeMeHTOB B Ilepmoanueckoil cucreme: BEpPTHKalIbHAs, TOPU3OHTAIBHAS W JIMArO-
HaJbHas IEPUOAUYHOCTD.

3nauenue [lepuonnyeckoro 3aKoHa.

Tema 4. Xumnueckasi CBsi3b

Omnpenenenue, IpUIUHBI 00pa30BaHUS XUMUYECKOM CBSI3U.

KoBanienTHast xumuueckas cBsizb. OOMEHHBIN U JOHOPHO-AKIENITOPHBIM MEXaHU3MBbI 00pa30-
BaHMs. Buabl kKoBameHTHOHN cBsi3u. CBOMCTBAa KOBAJIEHTHOW CBSI3U: MOJSPHOCTH, MOJISAPU3YEMOCTD,
JUTMHA, SHEPTUsI, HACKIIIAEMOCTh, HAMPABIEHHOCTh. BajeHTHBIE BO3MOKHOCTH aTOMOB. [ mOpuan-
3a1Msi aTOMHBIX OpOUTaNel U CTEPEOMETPHS MOJIEKYIL.

CoBpeMeHHbIE CIIOCOOBI OMUCAaHUsI KOBAJIEHTHOM CBSI3U. MeTOIbl BAJICHTHBIX CBSI3€H M METOJ
MOJIEKYJISIPHBIX OpOUTAaIeH.

Nounas, Metanmnuyeckass U BOJAOPOAHAS XMMHUYECKAsl CBSI3b. BalEHTHOCTH, CTEIEHU OKHCIIE-
HUSI Y1 KOOPJIMHAIIMOHHBIE YMCIIa ATOMOB B COCIMHEHUSX C PA3JIUYHBIM TUIIOM CBS3U. Posb pasnuu-
HBIX THUIIOB CBSI3U B OMOJIOTHYECKUX MPOIECccax.

Tema 5. CocTosinus BellecTBa

MeKMONEKYJIApHBIE B3aUMOJACUCTBUSA: OPUEHTALMOHHOE, WHAYKLMOHHOE, AUCIIEPCHOHHOE.
DHeprus MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUA.

["a3000pa3Hoe cocTosiHUE BellecTBa. Pazinnune cBONCTB UIENBHOTO U PEeabHBIX Ia30B. YpaB-
HeHue Ban-nep-Baanbca.

Kunkoe cocrosaue BemectBa. CTpoeHue )KuAKOCTEN. [10BEpXHOCTHOE HATSKEHUE, BA3KOCTD,
TEKYYECTb.

Kpucrannndeckoe COCTOSIHME BeLIECTBA. UMbl KPUCTAIIIMYECKUX PELIETOK. 3aBUCHUMOCTh
CBOMCTB BEILIECTB OT XapaKTepa XUMUYECKON CBSA3U U THIA KPUCTALUINYECKON PEIIETKH.
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XapakTepuCTUKA KUJKOKPHUCTALNTMYECKOTO U CTEKJIOOOPAa3HOTO COCTOSIHUN KakK IMPOMEXY-
TOYHBIX MEXIY KUIKUM U KPUCTAJUTUYECKUM.

Konnounnoe cocrosiuue BemiecTsa. IIpu3Haku KOJIOMIHOTO COCTOSIHUSL — T'€T€POreHHOCTh U
mucnepcHocTb. Kinaccudukarus aucnepcHbix cucteM. MoleKkynsapHO-KMHETUYECKHE U ONITUYECKHE
cBoiicTBa. [loBepXHOCTHbIE SIBIEHMS B KOJUIOWJHBIX CUCTEMax Kak pe3ysbTaT CaMOIIPOM3BOJIbHBIX
MIPOLIECCOB YMEHBIIICHUS MOBEPXHOCTHU pa3zzena ¢a3 u MOBEPXHOCTHOTO HATSKEHHUSI.

Tema 6. XuMu4eckasi TepMOJAMHAMHUKA

[epBbIii 3aKOH TepMOIUHAMUKH. BHYTpeHHSAS SHEprus, TemioTa, padoTa, SHTAIbIHIL. DK30-
TEPMHUUYECKHE U SHIOTEPMUYECKHUE peaKkuu. 3aKoH ['ecca u caencTBUA U3 HETO.

OHutponus. Bropoil 3akoH TepmoauHaMuku. Kputrepuum caMonpoU3BOJIBHOIO MNPOTEKAHUS
npoliecca B U30JIMpOBaHHOU cucteMe. M300apHo-n3oTepmudeckuii noreHuuan (3ueprus ['m60ca).
Kpurepuun camonpou3BoJIBHOIO POTEKAHUS IIPOLIECCa B HEU30JIMPOBAHHON CUCTEME.

Tema 7. XuMu4eckass KHHETHKA U paBHOBecHe

[ToHsiTHE O CKOPOCTH XUMUYECKON PEAKINHU U €€ KOJMYECTBEHHOM BBIPAKEHHUH. 3aBUCUMOCTD
CKOPOCTH OT MPUPO/IbI U KOHIIEHTPALIMK PEarupyroNIuX BEHIeCTB. 3aK0H AeicTByronmx Macc. Kon-
CTaHTa CKOPOCTH PEaKIUHU. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakuuu oT Ttemneparypsl. [Ipa-
Buiio Baut-T'odda. DHeprus aktuBanuu, ypaBHeHHE AppeHuyca.

Karanu3. MexaHu3Mbl TOMOT€HHOTO M TeTeporeHHoro karanu3a. OcoOeHHOCTH (EepMEHTOB
KaK KaTtaau3aTopoB. PoJib KaTain3aTOpOB B OMOJIOTMYECKUX MPOIECCaX.

OOpatumble 1 HEOOpaTUMbIe XUMHYECKHE peakluu. XuMudeckoe paBHoBecue. KoHcraHnTta
paBHoBecus. CMmenieHue xumudeckoro pasHoBecus. [Ipunnumn Jle latense.

Tema 8. PacTBopbI

[Tonsitue o pactBopax. CriocoObl BhIpaKEHHsI KOHIICHTPAIMH PACTBOPOB: MaccoBas, 00bEM-
Hasi U MOJISIpHAs JOJIM, MOJIIPHASI M MOJIsUTbHAsA KOHUEHTPALIUH.

PactBopenue kak ¢uszuko-xumudeckuit nponecc. Teopuu [[. . Menneneesa, C. Appenuyca,
N. A. KabmykoBa. I'mapaTsl, CONBBATHI, KPUCTAIOTUAPATHL. PacTBOpUMOCTh TBEPABIX BELIECTB.
Kpussie pacTBopumocTu. HackllieHHbIe, HEHACHIIEHHBIE U MEPECHIIICHHbIE PacTBOPbI. PacTBOopu-
MOCTbB Ta30B. 3akoH [ eHpu.

JlaBiieHME HACBILLIEHHOTO Napa pacTBOPUTEINS HAJL PACTBOPOM, IOBBILICHUE TEMIIEPATypPbl KH-
MIEHUS W TIOHWKEHUE TeMIeparypsl 3aMmep3anus. 3akoHbl Paymns. Kpuockonust u >0ymmuockomnus.
Ocmoc u ocMoTHueckoe naBieHue. 3akoH Bant-I'odda. Porp ocMoca B Ouomornyeckux mporiec-
cax.

Tema 9. UoHHBIe paBHOBeCHS M 00MEHHbIE PeaKIUM B PACTBOPAX 3JIEKTPOJIUTOB

Oco0eHHOCTH PacTBOPOB IEKTPOINTOB. M30TOHMUeckuil ko3ddument. Teopus 3mnekTpoau-
TUYECKOM JIMCCOITHAITNH.

Crenenp quccounanuu. CuibHble U cradble 1eKTpoiauThl. KoHcTanTa qucconuanuu. 3akoH
pazbasienust OctBanpaa. Kaxyascs crernenb JUCCOUAUN CHIIBHBIX AJIEKTPOIUTOB. AKTUBHOCTD
MOHOB. KHCIOTBEI 1 OCHOBaHUS B CBETE TEOPUU DJIEKTPOJIUTHYECKON nucconuanuu. Teopun Appe-
Huyca u bpéncrena — Jloypu.

Hucconunanus Bonsl. MonHoe npousBenenue Boabl. Bogopoausiii nokasarens. MHAMKATOPHI.
Bydepnbie pacTBOpEI.

PaBHOBecue B HaCBIIIEHHBIX pPacTBOpax MaJOPACTBOPUMBIX IEKTPOJIMTOB. [IponsBeneHue
pPacTBOPUMOCTH. Y CIIOBUSI 00Opa30BaHMsI U PACTBOPEHHS OCAJKOB.

OOMeHHBIE peakllid B PacTBOpax 3MEKTPoJUTOB. I'maponus coneil. KoHcranTa u cremneHb
ruaponuza. @akTopel, CMelalue paBHOBecue ruaponusa. Ponb ruaponnsa B OMOIOTHYECKUX,
XUMHUYECKHUX U I€0JIOTHYECKUX MTPOLIECcCaX.

Tema 10. OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIE PeaKIUH
Knaccudukanus oxkuciauTenbHO-BoccTaHOBUTENbHBIX peakiuii (OBP). Oxucnaurenu u Boc-
cranosurenu. Cocrasienue ypasHeHuii OBP.



[lonsiTie 0 raabBaHUYECKOM 3JieMeHTe. BO3HMKHOBEHHE CKayka MOTEHIMalda Ha TPaHUIIE
paszena MeTajul — BOJHBIA pacTBOp €ro coiu. Bomopoanslil a5ekTposa cpaBHeHus. CTaHgapTHBIC
SJICKTPOAHBIC IMOTCHIIUAJIBI. 3aBUCUMOCTD QJICKTPOJAHOTO MOTCHIHAJIA MCTAaJUIa OT KOHUCHTPAIUH
€ro MOHOB B PaCTBOpE. DJIEKTPOXUMUUYECKUH P/l HAIPSHKEHUH METAJIIOB.

DIIEKTPOIN3 KaK OKHUCIUTEIHHO-BOCCTAHOBUTEINBHBIN Mpolecc. 3akoHbl Dapajes. DIeKTpo-
JIN3 PacIiaBOB. DJIEKTPOJIU3 BOAHBIX PAaCTBOPOB KHUCIOT, LIENOYEH, COJNIEd U €ro MpaKkTUYecKOoe
3HauEHUE.

Couepmaﬂne J'IaﬁOpaTOpHLIX 3aHSATHH 10 AU CIMILIAHE

Tema 1. IIpeamer xumuu. OCHOBHBbIE XMMUYECKUE MOHATHUS U 3aKOHbI

[TpaBuiia oxpaHsl TpyAa Mpu paboTe B XUMHUUYECKOU TabopaTopuu. [IpaBuna oOpaiieHus ¢ o1-
JeNbHBIMU BellecTBaMu. Mepbl 0€30MacHOCTH MPH TYIIEHUH JIOKAJIBHOTO MOXKapa U ropsmien oje-
e, OKa3aHKE MEPBOM TOMOIIY TP 0YKOTAX M OTPABJICHUSAX XUMHYCCKUMH BEIECTBAMH.

Pacuérel mo xumuveckuM GopMysiaMm U CTEXHOMETPUUECKUM YPaBHEHUSM XUMHYECKUX PeaK-
ITUH.

JlaboparopHas pabora Ne 1. OnpenencHue SKBUBAICHTHOW MacChl MATHUS METOJIOM BBITECHE-
HHSL.

JlaboparopHas padota Ne 2. OnpeneneHre OTHOCUTEIBHON MONEKYISPHONH MacChl OKCHJIA YT-
aepona (1V).

Tema 4. XumMndeckasi CBSI3b
CoBpeMeHHbBIE CIIOCOOBI ONMMCAaHUsI KOBAJICHTHOM CBS3W: METOJbl BaJCHTHBIX CBS3€H M MOJIe-
KYJISIPHBIX OpOHTaIEeH.

Tema 6. Xumuueckass TepMOJAUHAMHUKA
TepMmoxuMuueckue pacu€Thl.
JlaGoparopHas pabota Ne 3. OnpeneneHue Ter1oThl paCTBOPEHHS COJIH.

Tema 7. XuMuyeckasi KHHETHKA U paBHOBecHe

Pemenune 3amad mo XuMHYECKON KMHETHKE.

JlaboparopHuas pabota Ne 4. 3aBUCUMOCTh CKOPOCTH PEaKIMU OT KOHIIEHTpAIlUU pearupyro-
IIMX BEIECTB U TEMIIEPATYPHI.

JlaGopaTopnast pabota Ne 5. CmenieHre XuMHUIECKOTO PaBHOBECHSI.

Tema 8. PacTBopbI

CniocoObl BbIpaykeHUsI KOHIIEHTPALUH PacTBOPOB.

JlaboparopHas pabota Ne 6. SIBneHusi, HaOIOAaeMbIe IPU PACTBOPEHUHN BEIIECTB.

JlaGoparopHas paGora Ne 7. [IpuroroBiieHHe pacTBOPOB C 3a/JaHHONW MaccOBOM Jl0Jiel Bele-
CTBa.

Tema 9. UoHHBIe paBHOBeCHSI M1 00MEHHbIE PeaKIUM B PACTBOPAX 3JIEKTPOJIUTOB
JlaGoparopnas pabota Ne 8. BydepHbie pacTBOpHI.

JlaGoparopHas pabota Ne 9. HarpaBneHre 0OMEHHBIX HOHHBIX ITPOLIECCOB.
Jlabopatopnas padota Ne 10. I'maponus coneil.

Tema 10. OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIE PeaAKIINH

CocraBieHre ypaBHEHHI OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuil. MeToabl 3NeKTPOH-
HOTO U 3JIEKTPOHHO-MOHHOTO OajaHca.

Jlabopatopnas padota Ne 11. OKkuCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.



5. OHEHOYHBIE CPEJACTBA JUIAA TEKYIHIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
MMPOMEXYTOYHOM ATTECTAIIAU 110 U'TOI'AM OCBOEHMS TUCIATIINHBI 1
YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIbHOM PABOTHI
CTYAEHTOB

5.1. Tekyuiuii KOHTPOJIb YCIIeBA€MOCTH

Peitmunz-xonmpone 1

1. CocraBbTe IJIEKTPOHHYIO (GOpMYITy aToMa KalbIlUs U ONPEACIIUTE 3HAUYCHUS KBAHTOBBIX
YHUCEN €r0 BaJICHTHBIX AJICKTPOHOB.

2. Y Kakoro u3 yKa3aHHBIX 3JIEMEHTOB Hau0oJiee BBIPaXKEHBbI OKUCIUTEIbHBIE CBOMCTBA: y
XJIOpa, yriepoa, KpeMHUs Uiy noja? OTBET MOSICHUTE.

3. OnpenenuTe TUN XUMUYECKON CBS3W U COCTAaBbTE CTPYKTYPHBIC (OPMYIBI CISAYHOIIMX
BewiecTs: F», NaF, BaO.

4. Onpeaenute TUN rMOpUIU3AIMKA aTOMa aTroMUHHS B Mosiekyine AlBr3 u nHaszoBute € reo-
METPUUYECKYIO PopMYy.

5. CocTraBbTe ANEKTPOHHYIO JUAarpaMMy MOJEKYISIPHBIX opOuTanei mist moaekynsl Cp. Orm-
peaenuTe nopsaaoK cBsi3u. [lapaMarHUTHOM WM TUaMarHUTHOM SIBJISETCS Ta YacTUia?

Peitmunz-konmpons 2
1. Onpenenure TenaoBoi 3¢h(hekT OCHOBHOTO MpolLecca JOMEHHOHN Mevu:
Fe O3 + 3CO = 2Fe + 3COs,.

2. Ilpu Temmeparype 20°C peakuus IpoTeKaeT 3a JIBe MHUHYTHI. 3a CKOJBKO BPEMEHHU OyneT
IPOTEKaTh 3Ta ke peakiys rnpu Temmeparype 0°C, ecnu TemMnepaTypHbId KO3QQHUIUEHT CKOPOCTH
peakuuu paBeH 27

3. B kaKoM HanpaBJIEHUU CMECTSTCS PAaBHOBECHSI

2CO (1) + Oz (1) «» 2CO3 (1), AH® =566 x/Ix;
N2 (r) + Oz (1) <> 2NO (1), AH° = 180 x/Ix

a) MPpU MOHMKEHUH TeMIIEpaTypbl? 0) MpU NOBBILIEHUN JaBICHUS?

4. Tlpu HeKOTOpOH TemrmepaType paBHOBECHbIE KOHIEHTpamuu B cucremMe 2S0; + O <
2CQOg, cocraBmsuia cootBeTcTBeHHO [SO,] = 0,04 Moiw/i1, [O2] = 0,06 Monb/m, [SO3] = 0,02 Mosb/m.
BrruucnnTe KOHCTAaHTY paBHOBECHS U UCXOAHBIE KOHIIEHTpauu okcua cepsl (1V) u kucinopona.

5. Onpenenure MOJIIPHYIO KOHIIEHTPAIUIO pacTBopa, eciid B 200 MJI €ro COAEPKUTCS MOH]
HaTpHs Maccoi 6 T.

Peiimunz-konmpons 3
1. Harmummre MoneKyIsipHble U HOHHBIE YpaBHEHHsI OOMEHHBIX peakiuil, O0bSICHUTE TTPUIH-
HY CMEILEHHsI paBHOBECH BIIPABO:
NaOH + H,S —
CaCO3+ HCl —
2. CocraBbTe JBa ypaBHEHUS B MOJIEKYISIPHOH (hopMe, KOTOPBIE COOTBETCTBYIOT CIIEAYIOIIIE-
MY YpaBHEHHIO B COKpAIIEHHON HOHHOU (opme:
Cu** + 5% - CuS|
3. CocTaBbTe MOHHBIC W MOJICKYJISIPHBIE YPAaBHEHHSI THIPOIIN3a 10 MIEPBOI CTYNEHH XJIOPHIA
Marausi, cyibdura HaTpusd U (ocdaTta Kanus. YKaKuTe peakluio cpeibl B pacTBope conu. Hamu-
IIUTE BBIPAXKEHUS 111 KOHCTAHTHI THAPOIIU3A.
4. TlonGepute KOAPPUIUEHTH METOJOM 3JIEKTPOHHO-MOHHOTO OajlaHCca B ypaBHEHUU peax-
IIUH, YKOKUATE OKUCIIUTENb U BOCCTAHOBHUTEI:
Na,S + KMnO4 + HO =S + MnO; + NaOH + KOH.
5. CocraBbTe ypaBHEHHsI peaKIMii, MPOTEKAIOLINX PH JIEKTPOIU3E BOJHOI'O PacTBOpA XJIO-
pua MarHusl.
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5.2. IlpomeskyTO4UHAs aTTeCTAUMS
Bonpocsl k 3k3amMeny

. OCHOBHbBIE XUMUYECKUE 3aKOHBI.
. Ctpoenue aroma. [[BolicTBEHHAs: MpUPOIa SJIEKTPOHA.

. PaCHpe,I[CJ'ICHI/Ie OJICKTPOHOB B aTOMCE.

O N AW —

. HCpI/IO,I[I/ILIHOCTB W3MCHEHHS CBOMCTB 3JIEMEHTOB.

. CocTosiHME 3JIEKTPOHOB B aTOMax (aTOMHbIE OpOUTAIH, KBAHTOBBIC YHCIIA).

. [lepuognueckuii 3axon /1. . Menneneesa. Ctpykrypa Ilepnoanueckoii cucTeMsl.

7. KoBanenTHas xumudeckas cBsi3b. OOMEHHBIN U TOHOPHO-AKIETITOPHBIA MEXaHU3MbI 00pa-
30BaHMs. BHasl KOBaJICHTHON CBSI3H.
8. HachimaeMocTh W HampaBlIEHHOCTh KOBAJICHTHON XUMHUYECKOW CBsi3U. | mOpumusanus
aTOMHBIX OpOHUTasIEH.

9. MeTo1 MOJNEKYISAPHBIX OpOUTAJICH.
10. MoHHasg 1 MeTaIMUeCcKass XUMUYECKAsT CBA3D.

11. Bonopoanas xumudeckast CBsi3b. MeKMOJIEKYIISIPHbBIE B3aUMOJICHCTBUS.

12. KoHzieHCupOBaHHBIE COCTOSHUS BELIECTBA. TUIIBI KPUCTAININYECKUX PEIIETOK.
13. Komnonanoe cocrostaue BemecTa. Knaccudukanus u cBOCTBa IUCIEPCHBIX CUCTEM.
14. TToBepXHOCTHBIE SIBIECHUS B KOJUIOMJIHBIX CUCTEMaX. AJCOPOLIHSL.

15. TlepBblii 3aKk0H TepMOJIMHAMUKU. DHTANIbNKA. 3aKOH ['ecca u clieICTBUS U3 HETO.

16. Btopoii 3akoH TepMogrHaMHUKU. DHTponus. Dueprus ['udoca.
17. CkopoCTh XUMHUYECKUX peaKluil. 3aKOH JEeHCTBYIOIIHUX Macc.

18. 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT TEMIIEpaTypbl. JHEPrUsl aKTUBAIUU.

19. Karamus.

20. Xumuueckoe paBHoBecue. [Ipunnun Jle [laTense. CMenieHue paBHOBECUSI.
21. I[lonstue o pactBopax. PactBopenue kak pusuko-xumuueckuit rnpouecc. CriocoObl BbIpa-
JKE€HUS KOHLIEHTPALIUU PACTBOPOB.

22. KonnuratuBHble CBOMCTBA PACTBOPOB.
23. Teopust 31EKTPOTUTUIECKON TUCCOLUAIUH.
24. KuclI0THO-OCHOBHBIE PABHOBECHS B PACTBOPAX.

25. luccoumanus Boasl. Bomopoanslit mokazatens. Muankatopsl. bydepHbie pacTBOpHI.
26. OOMEHHBIC PEaKIIUU B PACTBOPAX JICKTPOIUTOB. [ MIpOIH3 COCH.

27. OKHCAUTENBHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.
28. DIEeKTpOAHBIE MPOIECCHl. XUMUUYECKHE HCTOYHUKH TOKA.
29. DnexTponus.

5.3. CamocTosiTeIbHAs1 pPa00oTa 00y4aroLIerocs

No Bcero
Tema ®dopMa KOHTPOJISA
TeMblI 4acoB
IIpeamer xumun. OCHOBHBbIE IOHSTHS M 3aKOHBI XUMHH
Howmenknarypusie npasuina [IUPAC HeopraHU4ecKHuX BEIIECTB.

1 Kiaccudukaums npoctsix BeuiecTB. Kinaccudukaiys CiIoXHBIX BELIECTB IO co0ecenoBaHNe 6
coctaBy. Knaccngpukanus cioXHbIX BEIECTB M0 ()yHKIHMOHAIBHBIM IPU3HA-
kaM. HomeHKkaTypa OKCHJ0B, OCHOBAHUM, KUCIOT U COJEH.

Crpoenue aroma. CocTosiHHE JJIEKTPOHOB B aTOMe cobecenoBane

2 SlnepHble peakiuy U NPeBpALCHU XUMHUYECKUX 31eMeHTOB. VckyccTBeHHast HOArOTOBKA uom’a 9
panuoakTUBHOCTh. «MeueHble» aTOMbl M UX HpuMmeHeHue. Mcmonb3oBanue .

. JIOB U Mpe3eHTaui
SIICPHON SHEPTrUU B MUPHBIX LIETSIX.

3 Hepuonnuecknii 3axon u llepuonnueckas cucrema /I. U. MengesneeBa MOArOTOBKA JI0KJIa- 8
I"panune! u sBorouus [lepronyeckoi cucTeMsl. JIOB ¥ TIpEe3EHTalUN
XuMuyeckasi CBsI3b

. cobeceoBaHue,

4 KommnekcHbie COCOUHCHUA. PaCCMOTpCHI/Ie IpupoaAbl XMMHUYCCKON CBA3U B elITeHNe 3204 10
KOMIIJICKCHBIX COCITMHCHUAX C HOSI/IHI/II\/’I METOaa BAJICHTHBIX CBSI3CH. p
CocTosiHuS BelllecTBa

MOJTOTOBKA JIOKJIa-
5 AncopOupoBaHHOE COCTOsSHHE. XUMHUUecKas U ¢uszngeckas agcopOrus. Io- 8

BCPXHOCTHO-AKTHUBHBIC BEIIECTBA.

JIOB ¥ TIpEe3eHTalUN
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6 XuMuueckasi TEpMOANHAMHKA cobecenoBaHue, 8
DKCTIEpUMEHTAIBHOE OIPEIETICHIE TETUIOBBIX 2 (EKTOB. penieHne 3aaadq
XuMuueckasi KHHETHKA M paBHOBecHe

7 CBoOonHbIe pagukaibl. [TOHATHE O IETTHBIX PEaKIUsIX.

OcobeHHocTH (PEepMEHTOB Kak KaTaM3aTopoB. Vcrmonb3oBaHWE KaTain3a B
MPOMBIIUICHHOCTH. POJIb KATAIN3ATOPOB B OMOJIOTHYECKHX MPOIIECCAX.

cobecemoBanue,
MIOArOTOBKA JIOKJIa- 8
JIOB U IIpE3EHTALMM

PactrBopsI
CrpoeHre MOJIEKYJT BOIBL. ACCOIHANNS MOJIEKY BOAbl. Dr3ndeckre cBOMCT- cobecenoBanue,
8 Ba BOJBI M UX 00BsicHeHHE. Boma kak pacTBopuTenb. XUMHYCCKUC CBOIMCTBA | MOJATOTOBKA JOKIIA- 8

BOJbL. [IpOMBINIEHHOE 3HAYEHHUE BOJBI. POJIb BOABI B OMOJIOTMYECKUX TPO- | JOB M MPE3CHTAINN
neccax. Bona B mpupone. [Ipobiema yucToii BOJBI.
HonHble paBHOBeCHs M 00MEHHbIE PeaAKIIH B PACTBOPAX 3JIeKTPOJIUTOB

cobecenoBaHue
Merons! usmepenus pH. A ’
9 N . N MOJArOTOBKA JOKJIA- 8
OO1mmue crnocoObl MOJy4eHHst U CBOWCTBA KUCJIOT, OCHOBAaHUM, menove. ['e- 0B

HeTHYecKas CBA3b MEXAY KIacCaMH HEOPraHMYECKUX COSIUHCHHMIL.
OKHCINTEILHO-BOCCTAHOBHTE/ILHBIE PeaKIUU

10 | 3HaueHWe peaxiyii OKUCICHUSI-BOCCTAHOBIICHHS B KUBOH W HEKUBOH IPUPO-
Jie, TPOMBIIICHHBIX IPOIECCaX.

MOArOTOBKA JOKJIa-
JIOB U IIpE3EHTALMM

®oHp oueHouHbIXx MaTepuanoB (OOM) nns npoBeAeHHs aTTECTallUd YPOBHS CPOPMHUPOBAH-
HOCTH KOMIIETEHIIUN 00YJaroUIUXCsl 10 TUCHUTITHHE OPOPMIISETCS OTACIBHBIM JOKYMEHTOM.

6. YYUEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE

JUCIHUITVINHBI
6.1. Knuroodecne4eHHoCTh
HanmeHoBaHHe TUTEPATYPhI: aBTOP, HA3BAHHE, BUJ H3- Hl;(;[i_ KHAT'OOBECIIEYEHHOCTD
AQHWA, H3NATEIBLCTBO — Hanuue B anekTpoHHOM Karasnore OBC

OcHOBHas IUTEpaTypa

1. I'muaka, H. JI. O0mas xumus: yaebHOe ocobue / H.
JI. I'muaka. — M.: KaoPyc. — 746 c. — ISBN 978-5- 2011 24 7K3.
406-01437-0.

2. I'abpuensn, O. C. O6mas 1 HeopraHUYecKasi XUMHS.
yueOHoe mocobue 1yt By30B 1o HampasieHuio 050100
«[lenarornueckoe obpazoBanue» / O. C. I'abpuensn, U. | 2011 6 9K3.
I'. Octpoymos, E. I'. Typouna. — M.: Akanemus. — 480
c. — ISBN 978-5-7695-8133-5.

3. JIugun, P. A. 3agaqnuk mo oOmiel 1 HeOPraHUIECKOit

XUMHH : yueOHoe nocodue aisi By3oB / P. A. Jlunuw, B.

A. Monouko, JI. JI. Aunpeesa ; nog pea. P. A. Jluauna. 2004 24 k3.
— M.: Biaroc. — 383 ¢. — ISBN 5-691-01290-8.

4. [IpakTHKyM 10 HEOPTaHUYECKOW XUMHUU: YIeOHOE 10~

cobwue JuIs eJarorn4ecKuX MHCTUTYTOB TI0 CHIeNHaIbHO-

CTAM «XHMHUS C IOTIOJTHUTENHHON CIIEIHAIbHOCTEI0 OHO- 1978 10 53

J0TUsI» U «BHOIOrUs ¢ JOIOIHUTENBHOMN CIeUaIbHO-
creit xumus» / JI. B. babuu [u ap.]. — M.: IIpocBemie-
Hue. — 311 c.

JononHurenpHas nurepaTtypa
1. Kapanetsstan, M. X. Obmiast 1 HeopraHndeckas Xu-
MUs : yaeOHOe TocoOue I XUMUKO-TEXHOJIOTHIECKIX
By30B / M. X. Kapaneresni, C. U. Ipakun. — M.: Xu-
mus. — 632 C.
2. Yraii, 5. A. O6mas 1 HeOpraHHYECKask XUMUsI : y4eo-
HUK JIJIs1 By30B 10 HAIMIPABJICHUIO U CIICIHAIBHOCTH
«Xumus» / A. A. Yrait. — Uzn. 3-e, ucnp. — M.: Bric-
mas mkona. — 527 ¢. — ISBN 5-06-003751-7.
3. Axmetos, H. C. O0mias 1 HeopraHudecKasi XUMUsI:
YYeOHHK JUIT XUMUKO-TEXHOJIOTHYECKUX CHECIUATBHO-
creii By3o8 / H. C. AxmeroB. — U3x. 4-e, ucnp. — M.: 2001 47 aK3.
Bricmas mkona: Axkagemus. — 743 ¢. — ISBN 5-06-
003363-5.

1981 30 oK3.

2002 20 3K3.




4. Epemun, B. B. OcHoBBI 00111€# 1 HU3HIECKON XUMUH:
yueOHOe mocoOue sl By30B 110 JUCHHUILTHHE « XUMUS» U
nanpasienuio BITO 011200 / B. B. Epemus, A. f1. Bop- | 2012 6 9K3.
meBckuit. — Jlonronpyausiit: Matemtexkr. — 847 ¢. —
ISBN 978-5-91559-092-1.

6.2. Ilepuoanyeckue u3aanusi
1. «Ycnexu XumMun».

2. «Bectank 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 JUCHUITJIMHBI

Jns peanu3aly TAaHHOW TUCHUILUIMHBI UMEIOTCS CIICHUANIbHBIC TIOMEIICHUS ISl TPOBEIICHHS
3aHATHH JICKIMOHHOTO THUIIA, 3aHSITUIl J1a0OpaTOPHOrO THUIIA, TPYNIOBBIX W WHAUBHIYaJbHBIX
KOHCYJIbTAIM, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHON ATTECTAIMH, a TAKXKE IMOMELICHUS IS
CaMOCTOSITeNIbHOM paboThl. JlabopaTopHble pabOThl MPOBOASATCS B JIADOPATOPUU HEOPTaHUYECKON
xumui (409-7).

Y4eOHO-MEeTOIMUECKHE MaTepUaibl — Y4eOHUKH, METOANYECKUE TOCOOUS.

AyauroBH3yalIbHBIE CPEICTBA O0YUCHHS — CIIAlIbl, TPE3CHTALUH, BUICODUIEMBI.

JlaGoparopHoe 000pyaoBaHne — HEeHTpU( YU, BEChl aHATUTHYECKHUE, criekTpodoromerp, pH-
METpBbI, BBITSDKHBIC IIKA(bI, TEPMOCTATHI.

PacxoyiHble MaTepuasbl: XUMHYCCKUE PEAKTUBBI, XUMHYECKasl OCY/Ia.
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Pabouyio IpOrpaMMy COCTABHIA NOLEHT Kaenpbl GHONOTHYECKOro W' reorpaguueckoro

oGpasopanus Iletpora E. B. _ Z 27 n

Penensent (npencmsu%pﬁomnarem): aupexrop MBOY COII Ne 29 r. Baagumupa

IIsmmesckas E. B.

TIporpamMma paccMoTpeHa i oo0pena Ha 3ace/ianuu Kapenpbl OHOJIOTHIECKOro 1 reorpadu-
yeckoro obpazoBanusi.

ITpoToxon Ne 1 ot 27.08.2021 1.

3aBeyroluit kapeapoi nouent ['pauéra E. 11.

Pa6oyas nporpamMmma paccMOTpeHa U 0JIQ0pena Ha 3ace/laHuu yueOHO-METOUIECKOH KOMUC-
cun Harpagnenus 44.03.05 Ilexarorndeckoé gopazopanme (¢ AByM: pOQUISIMU ITOAIOTOBKH).

IIporoxon Ne 1 or 31.08.2021

IIpencenarens KOMHICC aupekrop [T Bul'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

[Tporokon 3acenanust kKapeapnr Ne OT rojaa

3aBenyromnuii kageapoit

Pabouas mporpamMmma ogo0OpeHa Ha y4eOHBIN TOJ

[Tporokon 3acenanust kKapeapnr Ne OT rojaa

3aBenyronuii kKageapoit

JIUCT PETUCTPALIUA U3MEHEHUUN
B pabouyIo IPOrpaMMy JHCIMILIIAHBI
O01mas xumus

o0pa3oBaTenbHOM nporpamMmbl HarpasieHus noarorosku 44.03.05 Ilenarorunueckoe obpazoBaHue
(c nByMst mpouIsSIMU TTOATOTOBKH ), HANIPaBJICHHOCTh: 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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