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Kamudukarus Croenuanucr

Dopma o0yueHHs o4Hast

OO01mmast TpyI0eMKOCTh 73ET

Yacos 1o yueOHOMY IIaHy 252 Buisl KOHTPOJIA B ceMecTpax:
B TOM YHCIIE! 9K3aMEeHBI 2
AyJUTOPHBIE 3aAHATHS 128 3auerhi |
caMocCTosTeIbHas paboTa 78
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 28 |28 |36 (36 |64 |64
JlabopaTopHbie 28 28 |36 (36 |64 |64
Wnas KoHTaKTHas 4 4 6 6 10 |10
pabota
Uroro ayn. 56 [56 |72 |72 |128 (128
KonrakrtHast pabora |60 |60 |78 (78 |138 |138
Cam. pabota 48 148 |30 |30 (78 |78
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 144 | 144 | 252 (252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AUCIMIUIMHEI ABISETCS 0OecredeHre 6a30BOTO yPOBHS 3HAHHN M yMEHUH, HEOOXOJUMBIX /IS oOecTiedeHHs
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauiecTByoliee:

2.2.1 | @unocodus

2.2.2 | Texaomorndeckas (IIPOEKTHO TEXHOJIOTHYECKas) MPaKTHKa

2.2.3 | MexaHuka KUIKOCTH U ra3a

2.2.4 | O01mias dJIeKTPOTEXHUKA U SJICKTPOHUKA

2.2.5 | ConpoTUBIEHHE MAaTEPHATIOB

2.2.6 | be3onacHOCTD KU3HEAEATEILHOCTH

2.2.7 | Teopus ropeHus u B3pblBa

2.2.8 | Hane:xHOCTh TEXHUYECKUX CUCTEM U TEXHOTEHHBII PUCK

2.2.9 [ Opranm3annoHHO-CITy)KeOHas! TPAKTHKA

2.2.10 | [IporHo3MpOBaHUE OMACHBIX (PAKTOPOB MOXKapa

2.2.11 | TemnorexHuka

2.2.12 | ®u3uKO-XMMUYECKHE OCHOBBI Pa3BUTHUS U TYIIECHHS MOKapOB

2.2.13 | Hayuno-uccnenoBaTenbckas pabota

2.2.14 | TexHONOTHUS BEACHUS CTPOUTEILHO-BOCCTAHOBUTEIBHBIX PaboT

2.2.15 | 'uopasnuka

2.2.16 | Obmast HIEKTPOTEXHUKA U IEKTPOHUKA

2.2.17 | ConpoTuBieHue MaTepUaIoB

2.2.18 | Be3onacHOCTh KU3HEAEATEILHOCTH

2.2.19 | Teopus ropeHus U B3pblBa

2.2.20 | Hane>xHOCTh TEXHHYECKUX CHCTEM M TEXHOTCHHBIH PUCK

2.2.21 | OpraHu3aoHHO-CITY)KeOHas PaKTHKA

2.2.22 | [IporHo3upoBaHue OMACHBIX (PAKTOPOB MoXKapa

2.2.23 | TemnoTexHuka

2.2.24 | ®U3UKO-XUMUYECKHE OCHOBBI PA3BUTHS U TYIICHUS TI0XKApOB

2.2.25 | Hayuno-uccneoBaTenbckas pabota

2.2.26 | TexHONOTHS BEICHHUS CTPOUTEIFHO-BOCCTAHOBUTEIBHBIX paboT

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJIY.JIST)

OIIK-11: Cnocoden ¢popMyJIMpPOBaTh M PelIATH HAYYHO-TEXHUYECKHE 321241 M0 00ecneyeHn 10 0e30MaCHbIX YCI0BHIl U
OXpaHBbI TPYAA B 00J1aCTAX NOKAPHOI 0€30aCHOCTH, TUKBUAALMYU NOC/IeICTBUHI Ype3BbIYaHbIX CUTYaLMii, CIACEHUS]
YyeJ10BeKa, 3AlUThI OKPYKAIOLeH cpeabl.

OIIK-11.1: ®opMynaupyeT H pemaeT HaydHO-TEXHHYECKHE 3a1a9H B IPO(PeCcCH-OHAIBHOM EATETBHOCTH C IIPUMe-HeHUEM 3HaHUH
(DU3NIECKUX U XU-MHYECKUX 3aKOHOMEPHOCTEH TPO-TIeCCOB BOHUKHOBEHHS TOPESHUS H B3pPhIBa

B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI Oﬁy'{al()llll/lﬁ(‘.ﬂ JOJIZKCH

3.1 (3uaTh:

3.1.1 [ YK-1 Cnocob6eH ocymecTBIsATh TOUCK, KPUTHYECKHH aHAIN3 U CHHTE3 HH()OPMALlUH, IPAMEHATh CHCTEMHBIN ITOIXOJ IS
pelLIeHHUS [TOCTABICHHBIX 33124

3.1.2 | 3uats:

3.1.3|3.YK.1. MexaHu3MbI 1 METOAUKU TIOMCKA, aHATTN3a M CUHTE3a MH(POPMAIINH, BKIIOYAIOIINE CUCTEMHBINA TIOAXO0]] B 007IaCcTH
XUMHHU

3.1.4 [3.YK.2. MeToauK# MOCTAaHOBKHU LIENU U CIIOCOOBI €€ TOCTIDKeHUS, HayqHOE IPeICTaBIeHHE O pe3yabTaTax 00paboTKu
nHbOpMaLUU




3.YK.3. coBpeMeHHbIE JOCTIDKEHHUS B 00JIaCTH XUMHUH IOCPEICTBOM COBPEMEHHOTO, BCEOOBEMITIONIETO 1
CHCTEMaTHYECKOT0 OCBOCHUSI OCHOB XUMHUH

3.1.6

3.1.7

YK-6 CriocobeH ympaBisiT CBOUM BPEMEHEM, BEICTPAUBATh U PEATIH30BBIBATE TPACKTOPUIO CAMOPA3BUTHS HA OCHOBE
IIPUHLIUIIOB 00pa30BaHus B TeUE€HHE BCeil IU3HU

3.1.8

3HaTh:

3.1.9

3.YK.1.Metozs! 3¢ GeKTHBHOTO INIAaHUPOBAHIS BPEMEHI

3.1.10

3.YK.2.9¢pdexTnBHBIE CTIOCOOBI CaMO00yIeHHS M KPUTEPHH OIICHKH YCIEITHOCTH JTMIHOCTH

3.1.11

3.1.12

OIIK-3 CriocobeH penrath MpUKIagHbIC 3aJa9H B 00JIaCTH 00CCIICUCHHUS TOYKAPHOH 030IIaCHOCTH, OXPAaHBI OKPYKaroLIeh
Cpeabl ¥ SKOJIOTHIeCcKOol 0€30MacHOCTH, HCTIONB3Ys TEOPHIO  METOB! (pyHIaMEHTAIBHBIX HAyK

3.1.13

3HaTh:

3.1.14

BakHeiiume MeToibl XUMHYECKUX UCCICAOBAHUM U UX NPUMCHCHHUE AJI pCIICHUA MPAKTUYCCKUX 3ada4

3.2

YMmernb:

3.2.1

VYK-1 CnocobeH ocyiecTBIATh IOUCK, KpUTHYECKH aHaJIN3 U CHHTE3 HHPOPMAIIUH, IPUMEHATh CHCTEMHBIH MOIXO0I IS
pelLIeHHUS [TOCTABICHHBIX 33124

322

YMeTs:

323

VY. YK.1. AHanu3upoBaTh 3aa4y, BEIAETATE €€ 0a30Bble COCTABISIONINE, OCYILECTBISTh JEKOMIO3ULIUIO 3a/1a41

324

V. VK.2. Haxoauts 1 KpUTHYECKN aHATN3NPOBATh HH(OPMAIIHIO, HEOOXOUMYIO [UISl PEIICHNUs [TOCTABICHHOM 3a1a4un

325

V. YK.3. PaccmaTpuBaTh BO3MOKHBIE BApHAHTHI PEIICHUS 33/1a4H, OLICHUBAs UX IOCTOMHCTBA U HEJOCTATKH

3.2.6

327

VK-6 CriocobeH ynpaBisiTb CBOUM BPEMEHEM, BEICTPAUBATh M PEAIM30BBIBATh TPACKTOPUIO CAMOPA3BUTHS Ha OCHOBE
IIPUHIONIIOB 00pa30BaHMs B TEUECHHUE BCEHl KU3HU

328

VYMeTs:

329

V.YK. 1HJ'IaHI/Ip0BaTL CBOIO JACATCIIBHOCTD B paMKaX OCBOCHUA y‘Ie6HOl"O npeaMeTa XuMnuu

3.2.10

V.VK.2.aHaﬂH3np0BaTL " OLICHUBATb COOCTBEHHBIEC CHIIBI 1 BO3MOXXHOCTH; BI:I6I/IpaTL KOHCTPYKTUBHBIC CTPATCIUU
JIMYHOCTHOTI'O pa3BUTUA Ha OCHOBC IIPUHIIUIIOB 06paSOBaHI/I${ u caM006pa3033Hm1

3.2.11

3212

OIIK-3 CnocobeH pemath NpuKiIagHble 3a1a4i B 00JacTH 00eclieueH sl OKapHO 0e30MacHOCTH, OXPaHbl OKpYyXKaroIei
Cpelbl ¥ OKOJIOTHYECKOM 0€30MacHOCTH, HCIIOJb3Ys TEOPHIO M METOIbI (DYHIaMEHTATBHBIX HAYK

3213

YMeTs: IPUMCHATHD XUMHWYCCKUEC 3aKOHBI JJI1 PCHICHUS MPAKTUYCCKUX 3aaa4, UCII0JIb30BaTh OCHOBHBIC XUMHYCCKUC
3aKOHBI

33

Baanern:

33.1

VYK-1 CriocobeH oCymecTBIAT ITOUCK, KPUTUYECKHH aHAIN3 B CHHTE3 HH()OPMAaLUH, IPHMEHATh CUCTEMHBIN TTOIXOJ JUIS
peIIeHsI TOCTaBICHHBIX 33134

332

Bianets:

333

B. YK.1. Meromamu YCTAHOBJICHUA ITPUIUHHO-CIICACTBECHHBIX CBs3EH U OIIPCACIICHUA HanOoJiee 3HAYUMBbIX Cpean HUX

334

B. YK.2. Mexanu3mamu movcka HH(GOpMaIun, B TOM YHCIIE C IPUMEHCHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHIA

3.3.5

B. VK.3. HaBbikamu MMPUMEHCHHSA MCTO0B (1)I/ISI/IKO-XI/IMI/I‘ICCKOFO aHaJIn3a U XUMHUYCCKOT'O OKCIICPUMCHTA

3.3.6

337

VYK-6 CriocobeH ympaBisiTh CBOUM BPEMEHEM, BRICTPAUBATh U PEATH30BBIBATH TPAEKTOPUIO CAMOPA3BUTHUS HA OCHOBE
MIPUHLIUIIOB 00pa30BaHKs B TeUE€HHE BCEil IKHU3HU

338

Bnanets:

339

H.VK.1. npuemamu 1ienenongaranus, INaHUPOBAaHNS, peaTu3allii HeOOXOJUMBIX BUIOB AEATEIBHOCTH

3.3.10

H.VK.2. npuemMamy OIIEHKH B CAMOOIIEHKH PE3yAbTaTOB JEATEIFHOCTH M0 PEIICHHIO TPO(EeCCHOHATBHBIX 3313

3.3.11

H.YK.3. uHcTpyMeHTaMu 1 METOJAMHU YIIPaBJICHUSI BDEMEHEM IIPH BBIIIOJHEHUU KOHKPETHBIX 3a/1a4, IIPOEKTOB, IPU
JOCTHKEHUH IIOCTABICHHBIX LIeTIeH

3.3.12

33.13

OIIK-3 CriocobeH pemraTh MpUKIagHBIE 3a1a9H B 00J1aCTH 00eCIIeUeHNS TOKaPHOH 030ITaCHOCTH, OXPaHbI OKpYKaroIel
Cpeabl U SKOJIOTHYecKoi 0€30MacHOCTH, UCIIONB3YS TEOPUIO U METOB! (PyHIaMEHTAIBHBIX HAYK

3.3.14

Brnaners: HaBBIKAMH IPAMEHEHHS PAaKTHIECKUX 3aKOHOB XMMHH, 3KCILTyaTaI[i OCHOBHBIX IPHOOPOB B 000PYIOBAHUS B
XUMUYeCKoil mabopaTopuu, 06pabOTKH U UHTEPIPETALUN PE3yTbTaTOB XUMHUUECKOTO aHaJIH3a

3.3.15




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3zpea 1. «OcHOBHBIE 3aKOHBI XHMHH»
J1ab OOmmue mousTHs Xumuu /J1ad/ 1 2 J1.1 0
JI1.2J12.1
J1a6 OcHOBHBIE 3aKOHBI XUMUH /J126/ 1 4 JI.1J11.2 0
Cp WuauBuayansaoe 3amanue Nel /Cp/ 1 12 0
Paznen | Pa3pen 2. «CtpoeHnue BemecrBa»
Jlex Crpoenue aroma /JIek/ 1 4 J12.1 0
Jla6 Crpoenue aroma /J1a6/ 1 2 JI.1J11.2 0
Jlex Tlepuonnueckas cucrema. Ilepuoauueckuii 3akoH /JIex/ 1 2 J12.1 0
Jlex Xumunaeckast cBsi3b /JIex/ 1 4 J12.1 0
JIab Kommekcuble coenqunenus /J1a6/ 1 2 JI1.1J11.2 0
Cp WunuBuayanpHoe 3amanue Ne2 /Cp/ 1 12 0
Paszmen | Pa3pen 3. «XumMu4eckasi TepMOINHAMHKA U KHHETHKA»
Jlex OHepreTvka XUMHUYECKHX MporeccoB /JIex/ 1 6 J12.1 0
Jlab DHepreTrka XUMHUUECKUX Hpoueccos /J1ad/ 1 6 JI1.1J11.2 0
Cp WnnusunyansHoe 3amanne Ne3 /Cp/ 1 12 0
Jlex CkopocTh XuMH4YecKuX peakuuit /JIex/ 1 4 J12.1 0
J1ab CKOpoCTh XUMUYECKUX peakmuit /J1ab/ 1 4 JI1.1 0
J11.2J13.2
JI3.3713.4
Jlex Xumuueckoe U pazoBoe paBHOBecue /JIek/ 1 4 J12.1 0
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 1 4 JI.1J11.2 0
Cp WuauBuayansHoe 3ananue 4 /Cp/ 1 12 0
UKP KommnekcHast koHTposbHas padota Nel /MKP/ 1 4 0
Paznen Pasznen 4. «XumMu4eckne CHCTEMbID»
Jlex Jucnepcusie cucrems! /JIek/ 1 4 J12.1 0
Jlab Hucnepcusie cuctemsl /J1ab/ 1 4 JI3.1 0
Jlex PactBOpsI U UX cBoifcTBa /JIek/ 2 10 J12.1 0
Jlab PactBopHI 1 uX cBoiicTBa /J1ab/ 2 10 JI1.1J11.2 0
Cp WnnusunyansHoe 3amanne Ne5 /Cp/ 2 10 0
Jlex I'maponms comnett /JIex/ 2 4 J12.1 0
J1ab Tanponus coneii /J1a6/ 2 4 JI.1J11.2 0
Cp WuauBuayansaoe 3amanue Ne6 /Cp/ 2 10 0
Jlex OKHCIUTETFHO-BOCCTAHOBUTENBHBIE peakiwn /JIex/ 2 6 J12.1 0
JIa6 OKHUCIUTETFHO-BOCCTAHOBUTENTbHBIE peakiyu /J1ad/ 2 4 JI.1J11.2 0
Jlex DIEKTPOXUMUYIECKHE CHCTEMBI /JIek/ 2 6 JI1.1 0
Jla6 DIeKTpOXUMHUIECKHE crucTeMbl /J1ab/ 2 4 JI.1J11.2 0
Cp WuauBuayansHoe 3amanue Ne7 /Cp/ 2 10 0
Paznen Paznen 5. «OcHOBBI XUMHYECKOT0 AaHAJIH32)»
Jlex KauectBenHsIii anamus /JIex/ 2 4 2.2 0
31
JIa6 Kagecreennsriii anamus /J1ad/ 2 2 JI1.1J12.3 0
Jlex KonnmaecTBennsbiii ananms /JIex/ 2 2 JI1.1J12.2 0
JIa6 KonmuecTBennsiii ananus /J1a6/ 2 10 J12.3 0
Jlek HHCcTpyMeHTaNbHBIC METOIBI aHamu3a /JIek/ 2 2 JI2.3 0
Paznen | Pa3znen 6. «bBbicTponpoTeKaone mpouecchbn»
Jlex BeicTpomnpoTekaronie mnporecch /JIex/ 2 2 0
31
JIa6 BrictpomnpoTekaromue mporeccs /J1a6/ 2 2 0
HKP Kowmrurexcuast koHTpossHas padora Ne2 /MKP/ 2 6 0

5. COAEP)KAHME AVNCLUILIAHEBI (MOAYJIST)




Paznen 1.OcHOBHBIE HOHATHUS U 3aKOHBI XMMUH

Tema 1.1 O0mUe MOHATUS XUMUH

OCHOBHBIE LIEJIN ¥ 33/1a9H JUCIUIIIMHEL, €€ CTPYKTypa U CBSA3b C AUCHUILUTMHAMHE B 00IIIel cHCTeMe IIOATOTOBKH CIEIHAIHCTA.
Xumuueckuii anemedt. Atom. [Ipocteie u cnoxHble BemecTBa. OTHOCUTENbHAs aToMHas Macca. Monekyna. OTHOCUTENbHAS
MornekynapHas Macca. Monbs. MonspHas Macca. OCHOBHbIE METOIBI ONIPEETIEHHUS COCTaBa MOJIEKYJ, AaTOMHBIX U MOJIEKYIISIPHBIX
Macc. DkBuBaJIeHT. MonspHas Macca s3kBUBaieHTa. Kiiacchl U Ha3BaHUS XUMHUYECKUX COEAUHEHUM.

Tema 1.2 OCHOBHBIE 3aKOHBI XUMHUH

3aKOH COXPAaHEHUSI MACChl U SHEPTUH. 3aKOH YKBHBAJIIEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH KPAaTHBIX OTHOMIEHHH. 3aKOH
SKBUBAJICHTOB. ['a30BbI€ 3aKOHBI.

Paznen 2. Crpoenue BemiecTBa

Tema 2.1 CtpoeHnue aToma.

Hcropus nzydeHus: CTpoeHHst aToMa. DIEKTPOH, ero 3apsil, Macca u pasMepbl. OnbIThl Pesepdopna. [InanetapHast Monennb
CTPOEHUS aTOMa, €€ CBsI3b C TeOpHel KBAaHTOB U criekTpamu. Henoctatku Teopun bopa. KBaHTOBBII XapakTep MOIoOLIEHUsS U
n3nydenus sHepruu. [locrosuuas IInanka. Ypasuenue ne bpoiins. Ypasraenue llpenunrepa. CooTHOIIEHNE HEONPEAENEHHOCTU
Ieitzen6epra. KBanToBsIe unicia 1 X GU3NIECKUH CMbICT. ATOMHast opOuTans. PactipeneneHue 3JIeKTPOHOB IO YPOBHAM U
MOJIYPOBHSIM B 3aBHCHMOCTH OT SHEPreTUUYECKOr0 COCTOSHUS. DIEKTPOHHAs KoHpurypauus aroma. CBOWCTBA XUMUYECKOTO
JJIEMEHTA B 3aBUCHMOCTH OT €TI0 JIEKTPOHHON KOH(PUTYPALIIH.

Tema 2.2 Ilepuonuueckas cucrema. Ilepuoandeckuii 3aKoH

CTpyKTypa neproaudeckoit cucremsl. [lepruoandeckue 1 HENepruoOJMIECKIE CBOWCTBA JIEMEHTOB. Pojib aTOMHO# MaccChl B
kiaccudukanmu. [lepuonnueckuii 3akoH 1.11.Menneneesa BaneHTHOCT.3aKOHOMEPHOCTH BaJICHTHOCTH B 3aBHCUMOCTH OT
TTOJIOXKEHHUS B CUCTEME. 3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aToMa, SHEPTUU CPOJICTBA K AJIEKTPOHY, YHEPTHUH HOHU3AIUHN U
3JIEKTPOOTPHULIATENFHOCTH, B IEpUonUeckor cucteme. [lepuoanyHOCTh M3BMEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U UX
COCIMHEHU.

Tema 2.3 Xumuueckast CBA3b.

TIpupoaa cun xumudeckoro B3auMozaecTrs. MoHHas cBs3b. DNeKTpocTaTHUECKOe B3auMoIeicTBIE HOHOB. CHUIIBI OTTAaJIKUBAHUS
MEXy pa3HO3apsKEHHBIME MOHAMU Ha OJM3KUX paccTossHusIX. KoBaneHTHas CBsi3b. BUbl KOBaJEHTHOHN CBSI3H. XapaKTePUCTUKU
KOBAJICHTHOM CBSI3U: JUIMHA, HALIPABJICHHOCTb, IPOYHOCTH. BaneHTHbIH yroi. ['mOpuan3aus aToMHBIX opOuTaneil. DHeprus
paspbiBa cBs3u. [onsapHOCTD CBsI3U. JIMITOTBHBIN MOMEHT. [IWITONTN MMOCTOSIHHBIC U HaBeAeHHbIC. OJMHAPHBIC (CHTMa-) U KpaTHbIC
(n-cBs3M).

Onucanue KOBAJIEHTHOM CBSA3M METOJIOM BaJICHTHBIX CBSI3€H U METOJIOM MOJIEKYJISIPHBIX OpOUTamei.

Kpucrannsl. TUIbI KpUCTANIMYECKUX PELIETOK. DHEPrUsl peleTKH. MeTananyeckas CBs3b.

Bonoponnas cBs3b. MEXKMOJEKYISIpHAs U BHYTPUMOJIEKYJISIPHASE BOAOPOHAS CBsI3b. MeXMOIEKyIsipHOe

B3aumo/eiicTeue. OpueHTallMOHHOE, HHAYKIIHOHHOE U AUCTIEPCHOHHOE B3aUMOACHCTBHE.

Kommekcubie coequnenus. KoopaunanuonHnas teopus. LieHTpanbHbIi noH (koMIuiekcooOpazosareins). [Ipupoaa cuin
KOMILIEKCO00pa3oBaTesi. 3aBUCUMOCTb ITOJIOKESHHUS DJIEMEHTA B MIEPUOTUICCKON CHCTEME U €T0 CIIOCOOHOCTh K
KoMILIeKco0Opa3oBaHmio.JIMran sl M KOOPAMHAIIMOHHOE YKcio. [Ipupona cun aurannoB. BHYTpeHHSs U BHEHIHSIS cdepa
KOMILIEKCHOTO coenmHenus. Kiaccudukanys 1 HOMEHKIATypa KOMIUIEKCHBIX COSMHEHMA. MI30Meprst KOMITJIEKCHBIX COEANHEHHH.
XenaTHBIC COCIMHCHUS H X OCOOCHHOCTH.

dusnyecKue CBONCTBA BEIIECTB B 3aBUCIMOCTH OT XWMHUYECKHX CBSA3CH.

Paznen 3Xumuueckas TepMOAMHAMUKA U KUHETHKA

Tema 3.1 DHepreTuka XUMUYECKUX IIPOLIECCOB

IonsTHEe TepMOaMHAMUYECKOH cUCTeMBI. TepMoIuHaMUYeCKUe MapaMeTpbl CUCTEMBl. BHYTpEeHHSIS 9HEeprHs, SHTANbINS (TEIIoTa)
¥ paboTa. DHTAJBIIHNA CUCTEMBI 1 €€ U3MeHeHne. TepMOXUMHUYECKHE YpaBHEHHs. DHTaIbNU (Teriora) oOpazoBanus. TemioBble
3G GEKTH ¥ UX UCTIONB30BaHHE B XUMHYECKOH TEXHOJIOTHH. 3aKkoH ['ecca u ciencTBus u3 Hero. Knaccupukarms
TEepMOAVHAMUYECKHX ITponeccoB. HampaBieHHOCTh XMMUUECKUX peakiuit. DuTponust. CBoboxHas sHeprus ['n66ca. CrangapTHas
sHeprus ['nb0ca oOpa3zoBaHus

Tema 3.2 CKOpPOCTh XMMUYECKUX PEAKLIUN

CKOpOCTh XUMHUYECKHX PEaKIMii B TOMO- M TETEPOTEeHHBIX CHCTEMaX.3aKOH ACHCTBYIONINX Macc sl HEOOPATHMBIX PEaKITHH.
KoncTanTa ckopocTu xuMuueckoil peakiuu. @akTopsl, BIUAIOINE Ha CKOPOCTh peaknuil. 3aBUCUMOCTb CKOPOCTH OT TeMIIEPaTypHl.
I[Tpasuno Bant-T'odda. Teopus Appennyca. Oneprus akrusauuy. Llennsie peakuun. [ToHsTHE 0 peakuusax ¢ pa3BeTBICHHBIMU
nersiMy. 3ameuurenu peakuuil. doropeakiuu. SnepHsle peakuuu. AKTUBHbIE MOJIeKyibl. Katanuszaropsl. 'oMoreHHsiii u
reTeporeHHsI kaTanus. 3HaueHue qudGy3un U BeNUYUHBI IUIOMAIH pas3aena ¢as.

Tema 3.3 Xumuueckoe u (pazoBoe paBHOBecHe

[MonsTHe 00 0OPaTUMBIX M HEOOPATHMBIX PEakIMAX. XUMHIECKOE paBHOBeCHE. PABHOBeCHE B TOMOT€HHBIX CHCTEMax. 3aKOH
JEWCTBYIOIMNX Macc Ui 00paTUMBIX peakiid. KoncranTta paBHOBecus. @akTOPHI, BIUSIONINE HA XUMUYECKOE PAaBHOBECHE.
Ipunuun Jlelllatense. TepMoauHaMruka XuMHUUECKOro paBHoBecHs. ['eTeporeHHoe paBHoBecue. [IpaBuio das.

Paznen 4 Xumuueckue cucTeMsl

Tema 4.1 [lucniepcHbIE CUCTEMBI

[TonsTre 0 cTeneHu aucnepcHocTH. Kiaccngukanus ciucTeM 1o CTeNeH! UCIIEPCHOCTH M arperaTHOMY COCTOSIHHIO TUCIIEPCHOI
(ha3sl ¥ AUCTIEPCHOHHOM cpenbl. SBneHne aacopOrmy. Brabl copOIMOHHBIX TIPOIIECCOB. TOBEPXHOCTHOAKTHBHEIC BEIIECTRA.
SIBnenue aarezun. Y CToMuuBOCTh JUCTIEPCHBIX cucTeM. CyCIIeH3UU U AMYIbCHH U UX IpuMeHeHue. [1ensl. Aspozonu. Komnounnsie
BelllecTBa. MuIlesIa U MHTepMUIIEeIUIIpHas )KUAKOCTh. ONTHUECKHEN KHHETHYECKHEe CBOMCTBA KOJIIOUIHBIX PACTBOPOB.




DNeKTpUIECcKUil 3apsa YacTUIl. Y CTOMYMBOCTD KOJJIOMAHBIX YACTUL. Y CTOHYMBOCTH KOJUIOMTHBIX CUCTEM. SIBICHHE KOATYIISUH.
CoiicTBa reneii. Habyxanue, nenTu3anus, THKCOTPOITHSL.

Tema 4.2PacTBOpBI U UX CBOMCTBa

O6pazoBanue pacTBopoB. Kimaccugpukanus pactBopos. DHepreTika pacTBopeHus. Crioco0BI BEIPaXKEHUS COCTaBa PaCTBOPOB.
CoiicTBa pacTBopoB. PacTBops! HeanekTponuToB. Kosmuratusaele cBoiicTBa. Teopus anekTpoauTrdeckoit nucconuanuu. CTenensb
Jucconnanyy. M3otonnuecknii koaduuueHT. PacTBOpBI CHIIBHBIX 3I€KTPONUTOB. AKTHBHAS KOHIEHTpanus. HoHHas cuna.
PactBOpEI c1abbIx amexTponuToB. KoHcTaHTa Ancconmanyi. 3akoH pazdasnenns OcTBaibaa. PACTBOPHMOCTE TPy JHOPACTBOPUMBIX
anextponutos. [Ipoussenenue pacrsopumocTtu. OnpeeneHre BO3MOKHOCTH BBIIACHUS 0CaaKa TPYIHOPACTBOPHMOTO
aeKTponuTa. FlonHoe npousBeieHre Bo/ibl. BOJOPOIHBII M IrMAPOKCHIIBHEIN 1Toka3aresu. Muaukaropsl. BydepHbie pacTBOpEL.
Tewma 4.3 IN'unponus coneit

OcHoBHBIE TUTIBI THApoan3a conei. Ctenens runponusa. Koncranra rugponmsa. Onpenenenne pH pacTBopa comm.

Tema 4.4 OxucnutenbHO-BoccTaHoBUTeNbHBIE peakiy (OBP). OcHOBHBIE MOHATHA AaHHBIX peakuuid. CTeneHb OKUCIEHHS.
OKHCIINTENIbHO-BOCCTAHOBHUTEIIBHBIE CBOWCTBA AIIEMEHTOB U NX coenHeHuit. [IpaBuio anekrporHoro Oananca. Ypasuusanus OBP
METOJIaMH 3JIEKTPOHHOTO M HOHHO-3JIEKTPOHHOTO Oananca. PasHoBuaHoctn OBP. BakHelimie oKUCINTEIH 1 BOCCTAHOBUTEIN.
OKHCIUTENTPHO-BOCCTAHOBUTENbHAS JBOMCTBEHHOCTh XUMUYECKUX 3IEMEHTOB.

Tema 4.5 DneKTpOXUMUYECKUE CHCTEMBI

[ToHsITHE AMEKTPOXUMUYECKON CUCTEMBL. Buabl ccTeM. DIeKTPOAHBIN MOTEHINAN MeTallIa. DIEKTPOXUMHYUECKUN PsiJL
HanpspkeHull. CBoiicTBa psa aKTUBHOCTU. XUMHUUECKUE UCTOYHUKHU DIIEKTPUYECKOro ToKa. I'anbBannueckuil anement. Ilpunnun
pabotsl. Pacyer DJIC. llenu xumuueckue, KOHIEHTPAIIMOHHBIE U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE. DJIEKTPOJIN3 PACIUIABOB U
BOJHBIX PACTBOPOB U €ro 3akoHoMepHocTH. KaToaHoe BoccTaHOBIEHNE U aHOAHOE oKucieHue. [locnenoBaTenbHOCTD paspsiia
HOHOB Ha 3J1eKTpojax. BropuuHsle nporeccsl Ipu 3I€KTpoause. SIBIeHne NepeHanpsKeHus. DIIEKTPOJIN3 C HEPaCTBOPUMBIMU U
pacTBOPUMBIMHU 3IeKTpoaaMHu. 3akoHsl Papaes. Berxon no Toky. Kopposus meramio. OCHOBHbBIE BHIBI KOPPO3UH. XUMHUYECKas
KOppo3Hs. 3alUTHbIE UIEHKH Ha IOBEPXHOCTH METAJUIOB. DIEKTPOXUMHYECKAs: KOPPO3Usl. Y CIOBHS, BIMAIOIIUE HA PaboTy
KOPPO3MOHHBIX 3JIEMEHTOB. AHOIHEIH nporiecc. KatonHas nenomsapusanms. Jenonspusaropsl. ATMocdepHas kopposns. Kopposns B
kucioit cpene. Kopposust nox geficTBueM Oy IArOIIIX TOKOB. 3alINTa METAJUIOB OT KOPPO3UH. AKKyMyIsSTOpsl. Bunst. [Tpuanum
paboThI.

Paznen 5 OcHOBBI XUMHUECKOTO aHAIM3a

Tema 5.1. KauecTBeHHBIH aHanu3.

Tema 5.2. KonnuecTBeHHbIH aHanu3. ['paBumerpuueckuit Meton. O0beMHOMeTpHUeckuii MeToa. TutpoBanue. [IpsiMoe u o6paTHOE
THTpoBaHHKe. KHCIOTHO-0CHOBHOE THTpoBaHHKe. KoMIuIekcoHOMeTprUecKkoe TuTpoBanue. [lepmManranaroMeTpus. Momomerpus.
Tema 5.3. IHCTpyMeHTAIBHBIC METOABI aHanu3a. XpoMatorpadus. DoroxonopuMerpupoBanue. [loTeHITMOMETPHSL.

Pasnien 6 BeicTponpoTekaromue mpoueccel

Tema 6.1. ITorsTHE OBICTPONIPOTEKAIOIINX IIpoIieccoB. TeopeTndeckre ocHOBH ['openne. B3priBuaTsie BemecTBa. CBoiicTBa
B3pbIBUaTHIX BemecTB. IlnotHOCTE. TemnoTa B3peiBa. TeMneparypa NpoayKTOB B3phIBa. XUMHUUECKas U (PU3HUECKast CTOUKOCTb.
UyBCTBUTENBHOCTh K MEXaHUUECKUM U TEPMUYECKUM Bo3JeHcTBUsIM. CKOpOCTh AeToHaU. bpusanTHOCTE. DyracHOCTS.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeImosHeHue 1abopaTopHBIX padoT

BrimonHeHne TpoBepOYHBIX paboT

BerinonHeHNe WHAMBUAYAIBHBIX TOMAITHUX 3aIaHUH
3aueTr

3a4eT ¢ OLIEHKOM

6.2. Tembl NHCBMEHHBIX padoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

Tunossie BOIIPOCHI, IPUMEHACMBIC TTPU (prHTaJIBHOMZ
1. JlaiiTe onpezesieHue, YTO TAKOE aTOM, MOJIEKYJIa, aTOMHAsi Macca, MOJIb.
2. Yto Ha3bIBacTCA PacTBOPOM?

3. [Touemy pacTBOPHI JIEKTPOIUTOB 00JIa1af0T OOJIBIIMM OCMOTHYECKHM JIABJICHUEM, O0Jiee HU3KOI TeMIIepaTypoi 3aMep3anus 1
OoJree BEICOKOM TeMIepaTypoi KUIIEHHS, 9eM PACTBOPHI HEAJIEKTPOIUTOR?

TunoBsle 3a1aHUs M0 TUCIUTUIAHE:
1. PaccunTaTh S5KBUBaJICHTHBIE MacCHl cienayromux coeauaenuii PbO, H2Cr207, Na2Si03, Sn(OH)2, Al, CrOHCI2.

2. Pacrincarn QJICKTPOHHYIO KOH(bI/IpraI_II/IIO aToMa Maprasia. YKkazaTb BO3MOKHbIC BAJICHTHOCTH U XUMHUYECKUE CBOUCTBA.
Omnucath KBAaHTOBBIMH YHCIIAMH BaJICHTHBIC DJICKTPOHBI aTOMa.

3. Paccunrath TEIUIOBO# 3(pheKT peakiun ropeHus aleTuieHa (H.y.)




4. PaccuntaTb, BO CKOJILKO Pa3 U3MEHUTHCS CKOPOCTh XMMHUYECKON PEaKINH, €CIIU yBeINUUTh Temieparypy ¢ 50 1o 80 rpamgycos 1o
Llenncnto, TemriepaTypHBIit KoddduimeHT pasen 3.

5. Kyna cmecturcst xummuueckoe paBHoBecue cucteMsl A(T) + 2B(r) «»>C (k) AH<O0 ; ecnu
- YBEJIMYUTH TEMIIEPATYPY

- MOHU3HUTH KOHIICHTPALUIO BelecTsa B

- IOHU3HTH JIaBIICHUE B CUCTEME

Hanucars BBIPpAXKCHUE JIs1 KOHCTAaHTBI paBHOBECH JIaHHOM pCaKkuunu.

Tunosble 3aJanus 110 AUCHUIIINHE!
1. Paccunrtats MonsipHyto koHIeHTparmio 200 r 20% pactBopa xiopuaa kansnus (1=1,015 r/mm).

2. Ha ckosibko MOHM3UTCS aBjIeHHe nlapa Haja pacTBopoM nipu 25 °C, copepxkamum 15 r rmokossl B 150 T Boabl. JlaBienue napa
HaJl YMCTBIM pacTBOpUTENEM (IIpH TOH ke TemrepaType) pasHo 26 klla.

3. Hanucatp peaknuu ruaposusa coieit K2CO3, NaCl, MnSO3, FeSO4 yka3zats pH B Ka)KI0M cilydae IHIpOIn3a.
4. YPOBHATH METOIOM JICKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2504 + H20

5. Paccuntars 3/IC ranpBaHHYECKOTO 3JIEMEHTA, COCTOSIIETO U3 IIACTHH OJIOBA U MEIH, IPU X KOHLEHTPALUU B PACTBOpax
cooTBeTcTBeHHO [1] Mob/m 1 [0,01] Moub/71. YKa3aTh HampaBlieHHE IBHIKCHHUE dJICKTPOHOB

IIpumep urorosoro Tecra:

Buner Nel

1. Okcup KanbLus 3TO:

a) K20

6) CdO

B) CaO

r) CuO

2. DnextpoHHas GopMyina aToMa GepUILIHS 3TO

a) 1s22s22pl

0) 1s22s22p2

B) 152252

r) 1s22p22p6

3. Husmas creneHb OKUCIEHUS CEPBI 3TO:

4. Kak uszmensiercs cuna kucnot B pagy HBO3—H2CO3—HNO3?




a) pacTer

0) yMeHbIIaeTcst

B) OCTaeTCs HEU3MECHHOMN

5. Vkaxute (GopMyIly BEIIeCTBa, B MOJIEKYJIE KOTOPOU €CTh G U TT-CBSI3U
a) C2H4

6) C2H6

B) H20

r) H2

6. Macca 10 1 O2 (n.y.) paBHa

a) 14,28 r

6) 28,56 T

B)42,85Tr

r) 57,131

7. B ypaBaenun OBP KMnO4 + H3PO3 + H2SO4 — MnSO4 + H3PO4 + K2S04 + H20
koapduument nepex H3PO3:

a)2

0)3

B) 4

rs

8. CocraBbTe CXEMY raJibBAaHUYECKOT'O JJIEMEHTA, B KOTOPOM Mg SBJIACTCSI aHOOOM. Hanumure QJICKTPOHHBIC YPABHCHUA aHOAHOTO
1 KaTOAHOI'O MPOLECCOB.

9. CocraBbTe cxemy aJekTposan3a pactsopa CuSO4 ¢ HHEPTHBIMU JIEKTPOAaMU. BbIUMCINTD MacCy Men, BBIACIUBIICHCS TPU
MPOIYCKaHUH Yepe3 PacTBOP ToKa cuiioil 1A B Teuenue 1 vaca.

10. Bo ckoibKo pa3 yBeIMUIHUTCS CKOPOCTh peakunu A2(tT) + B2(r) — 2AB(x)
IIpY YBETMYEHUH KOHIIEHTpAIK BelecTBa A B 3 pasa:

a)3

6) 6

B) 8

r9

11. B kako#i U3 peakuuii MOBBILICHNE TABICHU BBI3BIBAET CMEILIEHHE PABHOBECHS BIIPABO:
a) FeO + CO < Fe + CO2

6) CaCO3 < CaO + CO2

B) N2 + 02 < 2NO

r)2 CO+ 02 <« 2C02

12. KakoBa mMaccoBas noist NaOH B pactsope, cogepxamieM B 50 r Boasl 25 T BemecTsa?




a) 50,0 6) 32,3

B) 33,3T1) 34,3

13. B cucreme N2 + 3H2 — 2NH3 suTponus

a) YBEITMYMBACTCS

0) yMeHbIIaeTcs

B) OCTaeTCs HEU3MEHHOMN

[Ipumep UTOroBOI KOHTPOJIBHOM PabOTHI

Buner 1

1. CocTaBbTe 3JIEKTPOHHYIO H 3JICKTPOHHO-CTPYKTYPHYIO (hopMyITy Xpoma.

2. Onpenenure, CKOJIBKO MUJUTHIIMTPOB PacTBOPa COJITHON KUCIOTHI ¢ MOJIIPHOI KOHIeHTpauuel skBuBaneHTa 0,01 Monb/a
notpebyercs 1t peakuun ¢ 20 M pactBopa NaOH, nomydennoro pactsopenreM 4 r NaOH B MepHoi#t koi16€e, BMeCTHMOCTBIO 1 JI.

3. UeMy paBHO OCMOTHYECKOE JaBlIeHHE pacTBopa rmoko3sl COH1206 ¢ monaproii konnenTpanueit 0,5 mons/n npu 20 0C.

4. CocTaBHTh CXEMY raJIbBAHHYCCKOI'O 3JIECMCHTA, B KOTOPOM Me)IHBIﬁ QJICKTPOX ABJIACTCSA aHOOOM. Hamummure OJICKTPOHHBIC
YpaBHEHUA IJICKTPOJAHBIX IMTPOLECCOB.

5. IIpu snexTpoiinse pacTBopa coyr kaamus uzpacxonoBano 3434 Ki snekrpuyectsa. Beygenunocs 2 T kaamus. Yemy paBHa
SKBHUBAJICHTHAS Macca KaaMHus?

6. OmnpenenuTe YKBUBAICHTHYIO MacCy M Ha3BaHHE JIByXBAJICHTHOTO METaJlIa, 1 I KOTOPOTO BBITECHSET U3 PACTBOPa METHO COIH
2,61 r menu. DxkBUBaJIeHTHAst Macca Meau paBHa 31,9 r.

7. CoctaBbTe JIEKTPOHHBIE YpaBHEHUsI U ToAOepuTe KOG PHUIHUEHTHI B pEaKLUu:
KMnO4+NaNO2+H2S04=NaNO3+MnSO4+K2S04+H20
8. TIpo0o/mKUTh peakilvio U HarmucaTh B HoHHOM (hopme: Pb(NO3)2 + KI=

9. Hanumure BbIpa)KeHUE JUI1 KOHCTAHTHI paBHOBECHsI ToMOreHHoU cuctembl N2+3H2+2NH3. Kak uamMeHuTcst CKOpoCTh IpAMOM
peakuyu — 00pa30BaHMs AMMHUAKa, €CJIM YBEINYUTh KOHIIEHTPAIIUIO BOAOPOA B TpHU pa3a?

10. Omnpenenure, Mpu Kakoi TeMIiepaType HadHeTCs peakius BocctanoBieHus Fe304, mpoTekaromas o ypasaeHuio: Fe304(k)
+CO(r)=3FeO(x)+CO2(r); AH =34,55 /I x.

6.4. Meronnueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

B Teuenue kypca CTyIEHT BBIIOIHSET CAEAYIOIINE HHANBHIYaIbHbIC 3aJaHUS:

1. Pemienue 3apanuii no pasneny «OCHOBHBIE TIOHSTHS U 3aKOHBI XUMUID)

2. Pemienue 3aganuii no pasneny « CTpoeHHE BEIIECTBaY

3. Pemenwe 3aganuii o pa3gery « XMMHUYecKas TEPMOJUHAMIKA 1 KWHETHKA

4. Perienuie 3afanuii no pazaeny « XMMUYECKHEe CUCTEMbD TeMa «PacTBOpBI M UX CBOMCTBa»

5. Perienue 3ananuii no pazaeny XUMHYECKHE CUCTEMbBD TeMa «DIEKTPOXUMUUYECKHE CUCTEMBD)
BrimonHeHNe MHANBHTYAIFHBIX BAPHAHTOB IIPON3BOUTCS CAMOCTOSATENIHHO, B OTJCIBHBIX TETPAISIX.

IMPABUJIA BBIITOJIHEHUA NTHANBUAY AJIBHOI'O 3AJAHU A

1. JInst BBITIOJTHEHMS 3aJaHnil TpeOyeTcst oTaenbHast TeTpanb (18 i);

2. CBepxy NepBOH CTPaHUIIBI TOAMHUIINTE 3arofoBoK « MTHanBuAyanpHOe 3aganue Nely (Tocienyromye HHANBUYaTbHBIE 3aJaHHS
clleqlyeT HauMHATh C HOBOM CTpaHUIIBI TETPAIn);

3. Ilepeuncnute B CTpOUKY HOMEpA 3a1aHuil Bamero Bapuanra;

4. BeImoTHEHNE KaXI01 33]]a9u TOJDKHO UMETh: TEKCTOBOE YCIIOBHE 3a/1auH, KpaTKoe ycinoBue («JlaHoy), peleHne u OTBeET.

5. 3aganue JOKHO OBITH BHIMOJHEHO MAKCHUMAIBHO aKKypaTHO U CIaHO Ha MPOBEPKY B HA3HAUEHHBIN CPOK.

Kputepuu mosydeHus 3a4era 1o nepBoMy CeMecTpy:

1. CaMOCTOSATENEHO BBITOJHEHBI U aKKYpaTHO 0()OpMIICHBI JTaOOpaTOpHBIE pabOThI, CACTaHbl BHIBOBI, CTYIECHT MOXKET
TEOpPETHIECKH 00OCHOBATH PE3YTBTATHI OIBITOB

2. BeinonHeHbl MHANBUYaJIbHBIE 3aJaHHS Ha OILICHKY HE HUXKe "yIOBIETBOPUTEIHHO"




Kpurepuu nomnyuenus gomycka K 5K3aMeHy:
1. CaMOCTOSTENBHO BBIIOJIHEHBI U aKKypaTHO 0hOpMIIeHbI 1a00paTopHbIe pabOThI, CICIaHbl BBIBO/IBI, CTYAEHT MOXKET
TEOPEeTHYECKH 000CHOBATH PE3YyNBTATHI ONBITOB

2. BeInonHEHb! MHIUBUyaJIbHBIE 3a/1aHUS HA OLEHKY HE HUXKE "YIOBIETBOPUTEIILHO"

UtoroBas oueHka 3HaHUI 110 KypCy:

"oTIUYHO" - JaH pa3BepHYTHIN OTBET Ha TEOPETUUECKHE BOIPOCH, pelIeHa pacueTHas 3aja4a
"xopomro" - 1aH OTBET Ha TEOPETHIECKUE BOIPOCHL, peIlIeHa pacdeTHas 3a/1a4a, UMEIOTCS HeJJOYETHl B OTBETE
""YIOBIETBOPUTENBHO" - IaH OTBET Ha TCOPETUUECKIE BOMPOCHI JINOO perieHa 3a1a4a
"HEYIOBJICTBOPHUTENLHO" - HET OTBETa HA TEOPETHICCKHE BOIIPOCHI JINOO HE pellieHa 3a1aqa

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JISA)

7.1 Pexomenyemasi iuTepaTrypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBo, rox
JI1.1 |Pocun U. B., Tomuna | OOGmias u Heopranuueckas xumust. COBpeMEeHHBIH Kypc: YdyeOHoe Mocksa: U3natenbecTBo
JIL . nocobue Juis OakanaBpoB IOpaiir, 2016
JI1.2 | I'nunka Huxomnaii 3amaun M ynpakHeHU 1Mo 00Iel XUMHH: yael. mocodne Mocksa: Unterpain-
JleonnnoBuy IIpecc, 2001
7.1.2. lonoTHUTeILHAS JIUTepaTypa
ABTOpBI, COCTaBUTETHN 3arnaBue W3naTenbcTBO, 0T
JI2.1 |Koposun Hukomaii OOmas xuMus: y4eOHHUK Mocksa: Beicuias mkona,
BacunbeBuu 2007
JI2.2 | BacunbeB Bragumup | AHanmuTHYecKas XUMUS: YIeOHUK Mocksa: Ipoda, 2007
ITaBnoBuu
JI2.3 | I'puropsssn Urops AHanuTHYECKasg XUMHUS: J1a0. TPaKTHKYM Mocksa: MI'1Y, 2007
Koncrantunosuy,
ApOy3oBa Jlapuca
AnexcaHapoBHA
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOA
JI3.1 | 3aiiueB Banepwuit [IpakTKyM 10 KOJUIOMIHON XUMUU Hoocubupck: HCABT,
ITaBnoBuy, 2005
MoxkpoBuukast
Haranbs
BnagumuposHa
JI3.2 | BurBunuHa I'anuna O0mas xuMus: 1ab0paTOPHBII MPAKTUKYM: AT CTYA. | Kypca, o0yd. Hosocubupck: HI'ABT,
Hukonaesna o cren. 280700 "Texnochepnast 6e3onacHocTs" 2012
JI3.3 | 3aiiues B. I1., XuMUS: METOJI. YKa3aHUS 1O BBIIOIHEHUIO J1a0. pad. Hosocubupck: CI'YBT,
Moxkposunkas H. I1., 2018
Kupumok A. H.
JI3.4 | SIpocnaBueBa AHHa Xumus: 1a0apOTOPHBINA IPAKTUKYM Hosocubupck: CI'YBT,
CepreeBHa 2018

7.2 TlepeyeHb pecypcoB MH(POPMALHOHHO-TEJIeKOMMYHUKALMOHHO ceTn "UHTepHer"

31 | KoncmekT nekiuii mo o0miel XumMun AJ1s1 CTyAeHTOB | Kypca [DneKTpoHHbIH pecypc]

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOYJISA)

Haznauenue Ob6opynoBanue
YuebHas ayJAUTOpHS quis | AynutopHas nocka; KomrurekT ydeOHOM MeOenn; 6 KOMIUICKTOB Ui J1a0OpaTOpHON paboTHI IO
MIPOBEICHUS TPYIIOBBIX U | OTIpeNIeNIeHUI0 JKECTKOCTH BOABI (IUITaTUBBI C MpOOMpPKaMu, HaOOp XUMHYECKHX pPEareHToB); 6

HHAWBUAYAJIbHBIX KOHch'ILTaHI/Iﬁ

KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPEJEICHHUIO 3IIEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEl C TPOOMpPKAaMH, 3JEKTPOIBI H3MEPUTEIBHEIE,
JNIEKTPOAB! CPaBHEHHUs); 6 KOMIIEKTOB AN J1abopaTopHOil paboTI MO  OHPENeNCHUIO
HNOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ MPOOUpKaMH, Habop peakTHBOB, pH-Merpsl); BeITsDKHON
mkad

Kabuner xmmmm - ydeOHasg | AyauTopHas mocka; Kommekr ydeOHONH MeOenn; KoMImekTsl XUMHYECKOH TOCYIBl U PEakTHBOB
ayauTOpHsl AN MPOBEAEHUS | sl MPOBENEHUSI XUMUIECKOTO MPAKTUKyMa; BeITshKHOI mikad

71a00paTOPHBIX 3aHATUI

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn

MIPOBENCHUS 3aHATHH

JIEKIIMOHHOTO TUTIA

TTomernenue s | Kommnekr  yuebnoit mebenmn; I[IK — 10 mT., nogkimoueHHbIX K cetd "HHTepHer" u




CaMOCTOSATENIbHOI paboTsl
oOyuarouxcs

o0ecTeYnBatoOINX
YHuBepcurera.
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