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Kamudukarus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 83ET

Yacos 1o yueGHOMY IJIaHy 288 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCIIE! 9K3aMEeHBI 2
ay[IMTOPHbIE 3aHATUS 128 3auerhi |
caMocCTosTeIbHas paboTa 114
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 152/6 19
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. pabora 48 |48 |66 |66 (114|114
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUroro 108 | 108 | 180 | 180 | 288 | 288
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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
npeauecTByIoLiee:

2.2.1 | @unocodus

2.2.2 | Texaomorndeckas (IIPOEKTHO TEXHOJIOTHYECKas) MPaKTHKa

2.2.3 | dunocodus

2.2.4 | Texaomorudeckas (IIPOEKTHO TEXHOJIOTHYECKas) MPaKTHKa

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLHUILINHEI
(MOZY.JIs)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, KpI/lTl/I‘leCKI/lﬁ AHAJHU3 U CHHTE3 I/IH(I)OpMal.ll/II/I, NPUMECHATDH CHCTEMHBIH MOAXO0/ IS
pemeHus MOCTABJICHHBIX 3a/1a4

YK-1.1: YMeHHe OCYIIECTBIATH OUCK, KPUTHIECKUH aHaIN3 1 00001eHne HH(OpMaIiy, IPIMEHEHHE CH-CTEMHOTO TT0IX0/1a IIPH
pelIeHny 3a1a4

YK-1.2: IlpuoGpereHue, CTpyKTypHUpOBa-HUe, IPUMEHEHHE MaTeMaTHYe-CKUX, €CTECTBEHHOHAYYHBIX 3HA-HUH JUIs pelieHus 3a/1a4 B
npogec-CHOHAIBHON JIeITeIbHOCTH

YK-6: CniocobeH ynpasJsiTb CBOUM BpeMeHeM, BbICTPAHBAThL U PeaJM30BbIBATh TPACKTOPUIO CAMOPA3BUTHUS HA OCHOBE
NPUHIMIOB 00PA30BAHUSA B TeYeHHE BCeil sKU3HU

VYK-6.1: OnpenencHue MPUOPUTETOB COO-CTBEHHON ESTENBHOCTH, IMYHOCT-HOTO PAa3BUTHUS U MPOHECCHOHATB-HOTO POCTa

YK-6.2: OneHka UHIUBUIYATBHOTO JTHY-HOCTHOT'O TIOTEHIIMAIIA, BEIOOP TEX-HUK CAMOOPTAaHU3AINN M CaMO-KOHTPOJIS JIJIs
peanu3anuu co0-CTBEHHOM JESITENbHOCT

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEH

3.1 (3HaTh:

3.1.1 | YK-1 CnocobeH oCyIecTBIsSTh MOUCK, KPUTHUECKUIT aHAIN3 U CUHTE3 UH(POPMALUH, IPUMEHSITh CUCTEMHBIN MOAXO IS
pelLIeHHUS [TOCTABICHHBIX 33124

3.1.2 | 3HaTh:

3.1.3|3.YK.1. MexaHu3Mbl 1 METOAWKY IIOMCKA, aHATTN3a M CUHTE3a MH(POPMAIMH, BKIIOYAIOIINE CUCTEMHBINA TOAXO0/ B 0071aCcTH
XUMHH

3.1.4|3.YK.2. MeToauky OCTaHOBKH LIEJIU M CIIOCOOBI €€ JOCTIKEHHS, Hay4YHOE MPeJICTaBIeHUE O pe3yabTaTax 00paboTKH
nHpOpMAIUU

3.1.5 [3.YK.3. coBpeMeHHbIE JOCTUKEHHS B 00JIaCTH XUMHH ITOCPEJICTBOM COBPEMEHHOI0, BCEOOBEMITIOIIETO 1
CHUCTEMAaTHYECKOTO OCBOCHUSI OCHOB XUMUH

3.1.6

3.1.7 | YK-6 CriocoOeH ynpaBisiTh CBOMM BpEMEHEM, BEICTPAHBATh U PEATN30BBIBATh TPACKTOPHIO CAMOPA3BHUTHSI HA OCHOBE
MIPUHITUIIOB 00Pa30BaHUs B TEUCHHUE BCEH KHU3HH

3.1.8 | 3naTh:

3.1.9 [ 3.YK.1.Metoab! 3pPeKTUBHOTO MITAHUPOBAHHS BPEMEHHI

3.1.10 | 3.YK.2.O¢dexTuBHbIE CIOCOOBI CAMOOOYUEHHSI U KPUTEPUH OLIEHKH YCHEITHOCTH JIUYHOCTH

3.1.11

3.1.12 | OIIK-3 CnocobeH penraTs NpUKIAIHEIE 331a9 B 00IacTH 00eCTIeueHNs TOKapHOH 6e30IIacCHOCTH, OXpaHbl OKpYKaroIen
cpebl ¥ 9KOJIOTHYECKON 0€30MacHOCTH, UCIOB3Ys TEOPHIO U METOBI (hyHAaMEHTaJIbHBIX HAYK

3.1.13 | 3naTs:




3.1.14 | BaxHeimue METObl XUMUYECKUX UCCIENOBAHUN U UX IIPUMEHEHUE Ul PELICHUS IPAKTUYECKUX 3a1a4
3.2 | Ymerh:
3.2.1 [ YK-1 CnocobeH ocymecTBIsATh IIOUCK, KPUTHYECKHH aHAIN3 B CHHTE3 HH()OPMAaIlUH, IPAMEHATh CHCTEMHBIN ITOIXOJT JUIS
pelIeHus OCTABIEHHbIX 3a4a4
3.2.2| Ymers:
3.2.3 (VY. VK.1. AnanmupoBats 3a/1ady, BEIACTAT e¢ 0a30BBIE COCTABIISIONINE, OCYIIECTBIATE JEKOMITO3HIIHIO 3aa4H
3.2.4|V. VK.2. HaxomuTh U KPUTUYECKH aHATH3UPOBATh HHPOPMAIINIO, HEOOXOIUMYIO JJIsl pEIICHHsI TOCTaBICHHOH 3a1aun
3.2.5|Y. YK.3. PaccmarpuBaTh BO3MOKHBIE BADUAHTBI PELLIEHUS 3a7]a4l, OLICHUBask UX JOCTOMHCTBA U HEJOCTATKH
326
3.2.7 | YK-6 CnocobeH ympaBisiTh CBOUM BPEMEHEM, BEICTPAUBATh U PEATH30BBIBATH TPACKTOPUIO CAMOPA3BUTHUS HA OCHOBE
IPUHIMIIOB 00pa30BaHMs B TEUEHHUE BCEH KU3HU
3.2.8 | YmMeTs:
3.2.9(V.VK. lmnanupoBats CBOIO AEATEIBHOCTD B paMKaX OCBOCHHS y4€OHOTO MpeaMeTa XUMHU
3.2.10 | Y.YK.2.aHanu3upoBaTh U OLCHUBATh COOCTBEHHBIE CHIIBI M BO3MOXKHOCTH; BEIOMPATh KOHCTPYKTUBHBIE CTPATETHH
JMYHOCTHOTO Pa3BUTHA Ha OCHOBE MPUHIUIIOB 00pa30BaHMs U CaMOOOpa30BaHUSL
3.2.11
3.2.12 | OIIK-3 CnocobeH pemats NpUKIAIHEIE 33/1a9 B 00IacTH 00ecTIeueHHUs TOKapHOH 0€30I1acCHOCTH, OXPaHbl OKpYKaroIen
Cpeabl U SKOJIOrH4ecKoi 0€30MacHOCTH, UCIIONB3Ys TEOPUIO U METObI (PyHAaMEHTAIbHBIX HAYK
3.2.13 | YMeTh: IpUMEHATh XUMUUYECKUE 3aKOHBL 7S PEILICHUs IPAKTUUECKUX 3aJad, UCI0Ib30BaTh OCHOBHBIE XUMUYECKHE
3aKOHBI
3.3 | Baagersn:
3.3.1 [ YK-1 CnocobeH ocymecTBIsATh IOUCK, KPUTUYECKHH aHAIN3 U CHHTE3 HH()OpMALUH, IPUMEHATh CUCTEMHBIN TOIXO0. IS
pelleHus MOCTAaBIEHHbIX 3aJa4
3.3.2 | Bnagers:
3.3.3 (B. YK.1. Merogamu ycTaHOBIEHHS IPHYNHHO-CIEICTBCHHBIX CBSI3eH U ONpeaereH s Hanboiee 3HaUUMbIX CpeIu HUX
3.3.4 (B. YK.2. Mexanu3smMamu oucka HH(QOPMAIIH, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX I
KOMMYHHKAI[HOHHBIX TEXHOJIOTHH
3.3.5B. YK.3. HaBbIkaMu IPUMEHEHHS METOAOB (DU3UKO-XHMMUYECKOTO aHATHM3a M XUMHUYECKOTO IKCIICPUMEHTa
33.6
3.3.7 | YK-6 CnocobeH yIpaBisATh CBOMM BpEMEHEM, BEICTPAaUBATh U PEaIM30BBIBATE TPACKTOPHIO CAMOPA3BUTHS HAa OCHOBE
IPUHIOUIIOB 00Pa30BaHMS B TEUECHHUE BCEl HKU3HU
3.3.8 | Bnagets:
3.3.9 | H.YK.1. npremMam¥u 1nienenoiaraHisi, INIaHKPOBaHUS, pean3aiui HeOOXOAUMBIX BHIIOB JAEATSIEHOCTH
3.3.10 | H.YK.2. npuemMamu OLIEHKH M CaMOOLIEHKH Pe3YJIbTaTOB JEATEIBHOCTH [0 PELICHHIO TPO(ECCHOHANBHBIX 3a/1a4
3.3.11 | H.YK.3. uHCTpyMEHTaMU U METOJaMH yIpaBICHUS BPEMEHEM IIPU BBITTOJIHEHUH KOHKPETHBIX 3a/a4, IPOEKTOB, IPU
JOCTH)KEHHH TTOCTABJICHHBIX IIeJIeit
33.12
3.3.13 | OIIK-3 CnocobeH pemiats NpUKIagHbIE 3a]1a4d B 00JacTu oOecreueHus! okapHoi 6€30IacHOCTH, OXPaHbl OKPYXKAaIOLIeH
Cpeabl ¥ SKOJIOTHIECKOH 0€30MacHOCTH, HCTIONIB3Ys TEOPHIO B METOIBI (pyHTaMEHTAIBHBIX HayK
3.3.14 | BnaneTs: HaBbIKAMH IPUMEHEHUs MPAKTUYECKUX 3aKOHOB XUMUH, IKCIUTyaTallid OCHOBHBIX IPUOOPOB U 000PYI0BaHNUS B
XMMHYECKOH TabopaTopuy, 00paOOTKH U HHTEPIIPETALlHH PE3yTbTaTOB XUMHIECKOTO aHAIIN3a
33.15
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunmenoBaHue pa3ieioB u TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUSA / Kvype AroT
Paznen | Paszpei 1. «OCHOBHBIC 3aKOHBI XMMUID)
JIab O6mue mousaTHs Xxumuu /J1ad/ 1 2 J1.1 0
JI1.2J12.1
Jlab OcHoBHbIE 3aKOHBI XUMUH /J1ab/ 1 4 JI.1J11.2 0
Cp WNuauBunyansaoe 3ananue Nel /Cp/ 1 10 0
Pazmen | Pa3gen 2. «CTpoeHue BelecTBay
Jlex Crpoenue aroma /JIex/ 1 4 JI2.1 0
J1ab Crpoenne aroma /J1a6/ 1 2 JI.1J11.2 0
Jlex IMepuonnueckas cucrema. [lepuoamaeckuii 3akoH /JIex/ 1 2 J12.1 0




Jlex Xumuueckas cBs3b /Jlex/ 1 4 J12.1 0
Jlab Kommnekcuslie coequnenus /J1ab/ 1 2 JI1.1J11.2 0
Cp WnnusunyansHoe 3amanne Ne2 /Cp/ 1 10 0
Paznen | Pasgen 3. «XuMuueckass TepMOAMHAMMKA U KUHETHKA)
Jlex OHepreTHka XMMUYECKHX MporeccoB /JIex/ 1 6 J2.1 0
J1a6 DHepreTrka XUMHUUECKUX Tporieccos /J1ab/ 1 6 JI.1J11.2 0
Cp WNuausuayansaoe 3amanue Ne3 /Cp/ 1 10 0
Jlex CKOpOCTh XUMUYECKUX peaknuit /JIek/ 1 4 JI2.1 0
Jla6 CKOpOCTh XUMUYECKUX peakmui /J1ad/ 1 4 JI1.1 0
JI1.2J13.2
JI3.3713.4
Jlex Xumuueckoe u (pa3oBoe papHoBecue /JIex/ 1 4 2.1 0
Jlab Xumnueckoe paBHoBecHe /J[a6/ 1 4 JI.1J11.2 0
Cp IMoaroroska kx nabopaTopusiM pabotam /Cp/ 1 8 0
Cp WnnusunyansHoe 3ananue 4 /Cp/ 1 10 0
HKP Kommurekcuast koHTpOspHasA pabota Nel /MKP/ 1 4 0
Paznen | Pa3gen 4. «XuMuueckue cucTeMbD»
Jlex Jucnepcusie cuctems! /JIex/ 1 4 J12.1 0
JIa6 HucnepcHsie cuctemsl /J1ab/ 1 4 JI3.1 0
Jlex PactBOpEI 1 MX cBOiicTBa /JIek/ 2 10 J12.1 0
JIa6 PactBOpHI 1 Ux cBo¥icTBa /J1ab/ 2 10 JI.1J11.2 0
Cp WnauBuayansaoe 3amanue Ne5 /Cp/ 2 10 0
Jlex Tunponus coneit /Jlex/ 2 4 J12.1 0
Jla6 T'unponus coneii /J1a6/ 2 4 JI.1J11.2 0
Cp WuauBuayansHoe 3amanue Ne6 /Cp/ 2 10 0
Jlex OKHUCIUTETLHO-BOCCTAHOBUTENNbHBIC peakiiuu /JIex/ 2 6 JI2.1 0
JIab OKHCIUTENHLHO-BOCCTAHOBUTENIbHBIE peakiu /J1ad/ 2 4 JIT.1J11.2 0
Cp WunuBuayanpHoe 3amanue Ne7 /Cp/ 2 10 0
Jlex DneKTpoxuMudeckue cuctemsl /JIek/ 2 6 JI1.1 0
JIab OnextpoxuMuueckue cucremst /J1ab/ 2 4 JI.1J11.2 0
Cp WNuauBunyansaoe 3ananue Ne§ /Cp/ 2 10 0
Cp IMoaroroska k nabopaTopusiM pabotam /Cp/ 2 14 0
Paznen | Pa3pen 5. «OCHOBbI XUMHY€CKOT0 AaHAJIHU3A)
Jlex KavectBennsrii ananus /JIek/ 2 4 J12.2 0
31
JIab KauectBenHnsiii ananus /J1a6/ 2 2 JI1.1J12.3 0
Jlex KonuuectBennsiit ananus /Jlex/ 2 2 JI1.1J12.2 0
Jlab KonunuectBennsiii ananus /J1ab/ 2 10 J12.3 0
Jlex WHcTpymeHTambHbIE MeTOIbI aHamu3a /JIex/ 2 2 J12.3 0
Cp IMoaroroska kx nmabopaTopusM pabotam /Cp/ 2 12 0
Pazgen | Pa3spes 6. «BbIcTponipoTekaomue Npoueccb»
Jlex BrictponpoTtekatomye nporeccs! /Jlex/ 2 2 0
31
Jlab BrictpornpoTekaromue mpouecce /J1ad/ 2 2 0
UKP Kommnekcnas konTponbHas padota Ne2 /MKP/ 2 0

5. COJEPKAHUE JUCLHUIIIMHBI (MOAY.JIST)

Pasnen 1.OcHOBHBIE MOHATHS U 3aKOHBI XUMUU

Tema 1.1 OOmUe MOHATUS XUMUH

OCHOBHBIE IIEJIN ¥ 33/1a9H JUCIUIIIMHEL, €€ CTPYKTypa U CBSA3b C AUCHUIUTMHAMHE B 00IIIei cHCTeMe TIOATOTOBKH CIEIHAINCTA.
Xumngeckuit anemenT. Atom. IIpocTsie u cnoxxHble BemecTBa. OTHOCHTENbHAs aTOMHas Macca. Monekyna. OTHOCHTeNnbHas
MornekynapHas Macca. Monbs. MonspHas Macca. OCHOBHbIE METOIBI ONIPEEIEHHUs COCTaBa MOJIEKYJ, AaTOMHBIX U MOJIEKYIISIPHBIX
Macc. DkBuBaJIeHT. MonsipHast Macca 3kBUBaieHTa. Kiacchl U Ha3BaHUS XUMHUYECKUX COEAUHEHUM.

Tema 1.2 OCHOBHBIE 3aKOHBI XHMHUH

3aKOH COXPaHEHUS MAacChl U SHEPTUH. 3aKOH YKBHBAJIICHTOB. 3aKOH MTOCTOSHCTBA COCTaBa. 3aKOH KPAaTHBIX OTHOLIEHHH. 3aKOH
SKBUBAJIECHTOB. | a30BbI€ 3aKOHBI.




Paznen 2. Crpoenue BeniecTBa

Tema 2.1 Ctpoenue aToma.

HcTopust n3ydeHns CTpoeHus aToMa. DIEKTPOH, €To 3apsi, Macca U pa3Mepsl. OnbITel Pesepdopra. [Inaneraprast Mmoaemns
CTpPOEHHS aToMa, €€ CBA3b C Teopueil KBaHTOB U criekTpaMu. Henoctatku Teopun bopa. KBaHTOBBII XapakTep NOMIOMIEHUS U
usnydenus sHepruu. [locrosunas [Inanka. Ypasuenue ae bpoitns. Ypasuenue llpenunrepa. CooTHOIIEHNE HEONIPEICTICHHOCTH
Ieitzen6epra. KBanToBbIe giicia 1 NX GU3UIECKUH CMBICT. ATOMHast opOuTans. Pactipenenenue 3JIeKTPOHOB IO YPOBHAM U
HOAYPOBHSM B 3aBUCHMOCTH OT SHEPIreTUYECKOTr0 COCTOSHUSA. DIEKTPOHHAs KoHpuryparus atoma. CBOHCTBA XUMHYIECKOTO
JJIEMEHTA B 3aBUCHMOCTH OT €0 3JIEKTPOHHON KOH(PUTYPALIUH.

Tema 2.2 Ilepuonuueckas cucrema. Ileproandeckuii 3aKoH

CTpyKTypa neproauveckoit cucteMsl. [leproandeckue 1 HENepUOJMIECKIE CBOWCTBA IIEMEHTOB. Pojib aTOMHOM MacChl B
knaccudukanuu. [lepuoanyeckuii 3akon J1.M1.MenzaeneeBa BaneHTHOCTb.3aKOHOMEPHOCTH BaJICHTHOCTH B 3aBUCMOCTHU OT
MIOJIOXKEHUS B CUCTEME. 3aKOHOMEPHOCTH U3MEHEHUSI pajinyca aTOMa, SHEPIUU CPOJCTBA K HJIEKTPOHY, SHEPTUY HOHU3ALUY U
JIEKTPOOTPULIATEILHOCTH, B IEPUOINUECKOM cucTteMe. [1lepnouuHOCTh U3MEHEHHSI CBOMCTB XUMUUYECKHUX 3JIEMEHTOB U UX
COCIMHEHUH.

Tema 2.3 Xumuueckast CBA3b.

ITpupoaa cuit xumuueckoro BzaumozencTsusl. MoHHast ¢BA3b. DJIEKTPOCTATUUECKOE B3auMOiecTBIE HOHOB. CUIbI OTTaIKUBAHUS
MEXTy pa3HO3apsHDKCHHBIMU HOHAMH Ha OMM3KuX paccrosHusx.KopaneHTHas cBsA3b. Buibl koBaneHTHOH cBA3M. XapaKTePUCTUKU
KOBQJICHTHOM CBSI3U: IJIMHA, HAIIPABJIEHHOCTh, IPOYHOCTh. BaneHTHsill yron. ['ubpuausanys aToMHbIX opOuTaneil. Jueprus
pa3psiBa cBsi3u. [1oysipHOCTB CBsI3H. JUITONBHEIA MOMEHT. J{UITONTN TOCTOSTHHBIC U HaBeAeHHbIe. OMHApHBIC (CUTMa-) U KpaTHBIC
(tm-cBs3M).

OrnucaHue KOBaJEHTHOM CBA3M METOJOM BaJICHTHBIX CBA3EH U METOAOM MOJEKYIIPHBIX opOuTaneil.

Kpucramnbl. TUIBI KpUCTATIIMYECKUX PELIETOK. DHEPrHsl peleTKH. MeTananyeckas CBs3b.

BonoponHas cBs3b. MEKMOJIEKYJSIPHAS U BHYTPUMOJIEKYJIIPHAs BOAOPOAHAs CBA3b. MEKMONEKYIIpHOE

B3aumojeicTeue. OpUeHTALMOHHOE, MHAYKIIMOHHOE U AUCIEPCUOHHOE B3aUMOCUCTBHE.

Kommnekcusle coenqunenus. Koopnunannonnas teopust. LienTpanbHblil noH (koMIuiekcooOpazosarens). [Ipupoaa cuin
KOMIUTEKCO00pa3oBaTeiss. 3aBHCUMOCTH ITOJIOKEHHS 3JIEMEHTA B TIEPHOIMYECKOM CHCTEME H €T0 CIIOCOOHOCTB K
KOMILTEKCco00pa3zoBanmio. JIuranas! 1 KOOpANHAMOHHOE Ynciio. [Ipupona cu murannoB. BHyTpeHHSS 1 BHEIIHS cdhepa
KOMIUIEKCHOTO coeauHeHus. Knaccupukanus 1 HOMEHKIaTypa KOMIUIEKCHBIX COeJHHEHUH. 30Mepust KOMIUIEKCHBIX COSIHHEHHUI.
XenaTHble COEIMHEHUS U UX OCOOEHHOCTH.

Ou3MUECKUE CBOWCTBA BEIIECTB B 3aBUCMOCTU OT XMMHYECKHX CBA3EH.

Pasnen 3Xumuueckas TepMOIMHAMHMKA M KUHETHKA

Tema 3.1 DHepreTuka XUMUYECKUX IIPOLIECCOB

[NonsTHEe TepMOIMHAMUYECKOH cUCTEeMBI. TepMoIuHaMUYeCKUe MapaMeTphl CUCTeMBl. BHYTpEeHHSSI S9HEprHs, SHTANBIH (TEIIOTa)
u paboTa. DHTaNIBINS CUCTEMBI U €€ U3MEHEeHUe. TepMOXUMUYECKHe YpaBHEHH. DHTAIbNNUS (TeInoTa) o0pa3oBaHus. TenaoBble
3¢ }EeKTH 1 UX HCIONB30BaHIE B XUMHUECKOH TexHOIOrHH. 3aKkoH ['ecca u cienctBus u3 Hero. Kimaccupukanms
TEePMOAWHAMUYECKHX ITponeccoB. HampaBieHHOCTh XMMUUECKHX peakimit. DuTponus. CBoboxHas >Heprus ['n66ca. CranmaptHas
sHeprusa ['n60ca obpazoBaHust

Tewma 3.2 CkopocTh XUMHUUECKHUX PEaKIUN

CKOpOCTh XUMHUYECKHX PEaKIMii B TOMO- M TETEPOTEHHBIX CHCTEMaX.3aKOH AEHCTBYIONINX Macc sl HEOOPATHMBIX PEaKITH.
KoncTanTa ckopocTi xXuMuueckoil peakiuu. @axkTopsl, BIUAIOINE Ha CKOPOCTh peaknuil. 3aBHCHMOCTb CKOPOCTH OT TeMIIEPaTypHI.
I[Tpasuno Bant-T'odda. Teopus Appennyca. Dneprus akrusauuy. Lennsie peakuun. [ToHsTHE 0 peakuusax ¢ pa3BeTBICHHBIMU
uernsiMy. 3ameuiurenu peakuuil. doropeakuuu. SnepHsle peakuun. AKTUBHbIE MojIeKyibl. Katanuzaropsl. 'oMoreHHsiil u
reTeporeHHbIH kaTanu3. 3HadeHne qudy3un 1 BeINYUHEI IUTOMAH pasaena ¢as.

Tema 3.3 Xumuueckoe 1 (ha30Boe paBHOBECHE

[NonsTe 06 0OpaTUMBIX U HEOOPAaTUMBIX PeakLUsX. XUMHUYECKoe paBHOBecHe. PABHOBECHE B TOMOT€HHBIX CHCTEMaX. 3aKOH
JEWCTBYIOINX Macc Ui 00paTUMBIX peakiid. KorcranTa paBHOBecus. @akTOpPHI, BIUSIONINE HA XUMUIECKOE PAaBHOBECHE.
Ipurnun Jlelllatense. TepMoauHaMuKa XUMHYIECKOTO paBHOBeCHsL. I eTeporenHoe paBHoBecue. [IpaBuio das.

Pa3nen 4 Xumuueckue cucteMsl

Tema 4.1 [lucnepcHble CUCTEMBL

IonsTue 0 crenenu aucnepcHocTu. Knaccupukanus cucteM Mo CTeNeH! JUCIEPCHOCTH U arperaTHOMY COCTOSTHUIO TUCTIEPCHOM
(a3bl U AUCTIEPCHOHHOMN cpenbl. SBineHue apcopouuy. Buibsl copOLIMOHHBIX IIPOIIECCOB. TOBEPXHOCTHOAKTHBHBIC BEIECTBRA.
SBnenue aare3suy. Y CTOMYMBOCTD AUCHEPCHBIX cucTeM. CyCIIeH3UU U AMYJIbCUU U UX IpuMeHeHue. [lensl. Aspozonu. Komnonnnsie
BeIllecTBa. Muriesnia 1 HHTepMUIeIUIIpHas XKUAKOCTh. ONTHUECKHEN KMHETHYECKHIE CBOMCTBA KOJUIOUIAHBIX PACTBOPOB.
OneKkTpudecKuii 3apsj 4acTull. Y CTOMYUBOCTD KOJJIOUIHBIX YACTHUIL. Y CTOIUMBOCTD KONIOUIHBIX CUCTEM. SIBIE€HHE KOATyIAILUH.
Coiictsa reneii. Habyxanwue, menTu3anus, THKCOTPOITHSL.

Tema 4.2PacTBOpBI U UX CBOMCTBA

O6pa3zoBanue pactBopoB. Knaccuukarus pactBopoB. DHepreTuka pactBopeHust. CriocoObl BRIpaXKEHHS COCTaBa PacTBOPOB.
CaoiicTBa pacTBOpoB. PacTBops! HeanekTponuToB. Konnuratusaele cBoiicTBa. Teopust aneKTpoauTHYECKOH Aucconnanuu. CTeneHb
Juccoraliy. M3oTorndeckuii ko3 GuIMeHT. PACTBOPEI CHITBHBIX 3JIEKTPONNTOB. AKTHBHAs KOHIICHTpanus. VloHHas cra.
PactBOpsI cnabbIx anexTponutoB. KoncTanTa aucconnanuu. 3akoH pazdasneHus OcTBaibaa. PACTBOPIMOCTE TPy JHOPACTBOPUMBIX
anextponutos. [Ipoussenenue pacteopuMocTty. OnpeseneHre BO3MOXKHOCTH BBIAJEHUs 0CaIKa TPYIHOPACTBOPHUMOTO
anekTponuTa. MloHHOE pom3BeeHue BO bl BomopoMHbIi 1 rHIpOKCHIBHBI TokaszaTend. MaankaTopsl. BydepHbie pacTBOPHL.
Tewma 4.3 I'unponus coneit

OcHoBHBIe TUTIBI THApoan3a coneil. Crenens runponusa. Koncranra rugponusa. Onpenenenue pH pacTBopa comu.




Tema 4.4 OxucnutenbHO-BoccTaHoBUTeNbHBIE peakiyu (OBP). OcHOBHBIC TOHATHA AaHHBIX peakuuid. CTeneHb OKUCIEHHS.
OKHCIUTENPHO-BOCCTAHOBUTENBHBIE CBOMCTBA ANEMEHTOB U UX coefauHeHuil. IIpaBuno anexTponHoro 6ananca. YpasHusanus OBP
METOAAaMH 3JICKTPOHHOTO ¥ HOHHO-JIEKTPOHHOTO OanaHca. PasnoBunnoctu OBP. BaxkHelinie oOKUCIUTENN U BOCCTAHOBUTEIH.
OKHUCIUTETFHO-BOCCTAHOBUTENEHAS ABOMCTBEHHOCTh XUMUYECKIX 3IEMEHTOB.

Tema 4.5 DIeKTPOXUMHUYECKHE CHCTEMBI

ITonsTHE 2MEKTPOXUMHUUECKOM cHCTEMBL. Buasl cucteM. DNeKTpoJHbIH MOTEHIMAN MeTalla. DNeKTPOXUMUYECKHN P
HanpspkeHuil. CBolcTBa psiia akTUBHOCTU. XUMHUUECKUE UCTOYHUKHU DIIEKTPUYECKOT0 ToKa. ['anpBaHndeckuil aneMeHT. Ilpunnun
pa6otsl. Pacuer O/IC. Ilenu xumuyeckue, KOHIEHTPAIIMOHHBIC U OKUCIHTEILHO-BOCCTAHOBUTEIbHBIC. DIEKTPOIIN3 PACILIABOB U
BOJHBIX PacTBOPOB U €ro 3akoHoMepHocTH. KaToaHoe BoccTaHOBIEHUE U aHOAHOE oKucieHue. [locnenoBaTenbHOCTD paspsiia
MOHOB Ha 3JIeKTpoax. BTroprdHbIe IIpoIieccH pH 3JIeKTpou3e. SIBIeHne epeHanpsukeHus. DIeKTPOIN3 ¢ HePaCTBOPHMBIMH 1
pacTBOPUMBIMH 3IeKTpoaaMHu. 3akoHsl Papanes. Brerxon mo Toky. Kopposus meramuio. OCHOBHBIE BHIBI KOPPO3UH. XHUMHIUECKas
KOppo3Hs. 3alUTHbIE UIEHKH Ha OBEPXHOCTH METAJUIOB. DIEKTPOXUMHYECKast KOPPO3Us. Y CIOBHUS, BIMSIOIIUE Ha PaboTy
KOPPO3HOHHBIX 3JIeMEHTOB. AHOJHBIN mpouecc. KatonHas nenonspuzanust. Jlenonspusaropel. ATMocdepHas kopposus. Kopposus B
kucioit cpene. Kopposust mox geficTBueM OTyXKIArONIMX TOKOB. 3aIlMTa METAJUIOB OT KOPPO3UH. AKKyMyIATOpHl. Bumsl. ITpuaImm
paboTHI.

Paznen 5 OcHOBBI XMMHUYECKOI0 aHAIN3a

Tema 5.1. KauecTBeHHBIN aHANN3.

Tema 5.2. KonnuectBeHHbIH aHanus. I'paBumerpuueckuii Meton. O6semMHoMeTprueckuii Metoa. TutpoBanue. [Ipsimoe u oOpaTHOE
TuTpoBanue. KucnoTHo-ocHoBHOE THTpOBanHe. KoMrekconomeTpuieckoe TuTposanue. [lepmanranaromerpus. Homomerpus.
Tema 5.3. IHCTpyMEHTAIBHEIC METOBI aHann3a. XpoMaTorpadus. @oroxonopumerprupoBanne. [loTeHITMOMETPHSL.

Pasznen 6 BeicTponpoTekarommue mpoueccsl

Tema 6.1. ITorsiTHE OBICTPONIPOTEKAIOIINX IIpoIieccoB. TeopeTndeckre ocHOBH ['openne. B3priBuaTsie BemecTBa. CBoiicTBa
B3pbIBUATHIX BemiecTB. IlnotHOCTE. TemnoTa B3peBa. Temneparypa NpoayKTOB B3phIBa. XUMHUECKas U (PU3MIECKask CTOHKOCTb.
UyBCTBUTEIHHOCTD K MEXaHUUYECKUM U TEPMUUYECKUM Bo31eHcTBUsAM. CKOPOCTh JeToHauuu. bpusantHocts. ®yracHOCTb.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BeImonHeHue 1abopaTopHBIX padoT
BrimonaeHue mpoBepouHBIX padoT
Brinonnenue MHAMBUAYaIbHBIX 3aJaHUN
3auer

3a4eT ¢ OLECHKOU

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

TuroBsIe BOIPOCH!, MPUMEHSIEMBIE TIPH (DPOHTATHHOM:
1. JlaiiTe onpezesieHue, YTO TAKOE aTOM, MOJIEKYJIa, aTOMHasi Macca, MOJIb.
2. Yto Ha3bIBacTCSA PacTBOPOM?

3. IToueMy pacTBOpPBI NEKTPOIUTOB 00JIaJa0T OOIBIINM OCMOTHYECKUM AaBIE€HHEM, Oosiee HU3KOM TeMIepaTypoil 3aMep3aHus 1
OoJree BBICOKOM TeMIepaTypoi KUIIEHHS, 9eM PACTBOPHI HEAJICKTPOIUTOB?

TumoBsle 3a1aHUs M0 JUCIUTUIAHE:
1. PaccunTaTh SKBUBAJICHTHBIE MaccChl cienyromux coeauaenuii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincatn QJICKTPOHHYIO KOH(bHpraHH}O aToMa Maprasuna. YKazaThb BO3MOKHbBIE€ BAJICHTHOCTH U XUMHUYECKHE CBOMCTBA.
Omnucath KBAaHTOBBIMH YHCJIAMH BaJICHTHBIC OJICKTPOHBI aTOMaA.

3. PaccuutaTh TemnoBoi 3¢ GeKT peakuy ropeHus aleTuieHa (H.y.)

4. Paccuntath, BO CKOJIBKO pa3 U3MEHUTHCSI CKOPOCTh XUMHUECKON peakluy, €CJIU YBEIUUUTh Temreparypy ¢ 50 no 80 rpaaycos 1o
Lenscuto, TemnepaTypHbId KOG GUIIIEHT paBeH 3.

5. Kyna cmectutes xummudeckoe paBHoBecHe cucTeMsl A(T) + 2B(1) «>C (x) AH<O0 ; ecrtn
- YBEJIMYUTB TEMIIEPATypy
- TOHU3HUTH KOHIIEHTPAIUIO BemecTBa B

- IIOHU3UTH JJaBJICHUC B CUCTCME




Hanucars BBIpAXXCHHUE JIA KOHCTAHTBI paBHOBECHS JIaHHOM pCaKuun.

Tunosele 3agaHus 110 JUCHUAIINHE:
1. PaccunrtaTh MomsipHyto KoHIleHTpamuto 200 T 20% pactBopa xiopuaa kanbiwms (r=1,015 r/m).

2. Ha ckosibko MOHM3UTCS JaBjieHHe nlapa Haja pactBopoM nipu 25 °C, copepxkamum 15 r riatokossl B 150 1 Boabl. [laBnenue napa
HaJT YMCTHIM pacTBOpUTeNeM (TIPH TOH ke Temreparype) paBHo 26 klla.

3. Hanucatsb peakuuu ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B ka)10oM cityyae THIPOIIU3a.
4. YPOBHATH METOIOM 3JICKTPOHHOTO OaaHca

Na2S03 + KMnO4 + H2504 = Na2S04 + MnSO4 + K2504 + H20

5. Paccunrtars O/IC rampBaHHUECKOTO JIEMEHTA, COCTOSINETO U3 INTACTHH 0JIOBA M MEJH, TIPH UX KOHIIEHTPALUH B PaCTBOPAX
cooTBeTcTBeHHO [ 1] Moub/i 1 [0,01] Mmonb/n. YKa3aTh HanpaBleHUE JBHKEHHUE dJIEKTPOHOB
IIpumep urorosoro Tecra:

Buner Nel

1. Okcup KanbLus 3TO:

a) K20

6) CdO

B) CaO

r) CuO

2. DnexTpoHHas GopMyna aToMa OEpPUIIHS 3TO

a) 1s22s22pl

6) 1s22s22p2

B) 152252

r) 1s22p22p6

3. Husmias cTeneHb OKUCICHUS Cepbl 3TO:

a)-1

6)-3

B) -2

r) -4

4. Kak uzmensiercs cuina kucnot B pagy HBO3—H2CO3—HNO3?

a) pacter

0) ymeHbIIaeTcs

B) OCTaeTCsl HEU3MEHHOM

5. Ykaxure GpopMyIly BEIIECTBa, B MOJIEKYJIC KOTOPOH €CTh G U M-CBA3U

a) C2H4

6) C2H6




B) H20

r) H2

6. Macca 10 1 O2 (n.y.) paBHa
a) 14,28 r

0) 28,56 T

B) 42,85

r)57,13r

7. B ypaBaenun OBP KMnO4 + H3PO3 + H2SO4 — MnSO4 + H3PO4 + K2S04 + H20
ko3¢ ¢unuent nepex H3PO3:
a)2

6)3

B) 4

r s

8. CocTaBbTe CXeMy raJlbBAHHYECKOTO HJIEMEHTa, B KOTOpoM Mg siBisieTcst aHotoM. HamuimmTe 371eKTpOHHbIE YpPaBHEHHS aHOJHOTO
U KaTOJHOTO TPOIECCOB.

9. CocraBbTe cxemy siekTposu3a pactBopa CuSO4 ¢ HHEPTHBIMHU AJIEKTPOIaMU. BbIUMCINTE Maccy Melid, BBIASIUBIICHCS TpU
IIPOILYCKaHUU Yepe3 PacTBOP TOKa cuioil 1A B TeueHue 1 yaca.

10. Bo ckomnbKo pa3 yBeauuuTCsl CKOpOCTh peakiuu A2(T) + B2(r) — 2AB(x)

IpH yBEJIMUEHUN KOHIIEHTPAIUH BemecTBa A B 3 pasa:

a)3

6)6

B) 8

r9

11. B xakoit U3 peakuuii MOBBILICHUE JaBICHUS BbI3bIBAET CMEILIEHHUE PaBHOBECHSI BIIPABO:
a) FeO + CO < Fe + CO2

6) CaCO3 < CaO + CO2

B) N2 + 02 « 2NO

r)2 CO+ 02 < 2C0O2

12. KakoBa maccoBas nons NaOH B pactBope, conepxariem B 50 r BoasI 25 T BeecTBa?
a) 50,0 6) 32,3

B) 33,3T1) 34,3

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

a) yBEIIHMYHBACTCS

0) yMeHbIIaeTcst

B) OCTaeTCs HEU3MECHHOMN




[Tpumep UTOroBO KOHTPOJIBLHOM PabOTHI
Buner 1
1. CocTaBbTe JICKTPOHHYIO H 3JICKTPOHHO-CTPYKTYPHYIO (hopMyiTy Xpoma.

2. Ompezenute, CKOJIBKO MIJLUTHIIUTPOB PACcTBOPA CONITHOM KUCIIOTHI C MOJIIPHON KOHIIeHTpanueh sxsuBanenta 0,01 moms/n
notpebyercs 1t peakuuu ¢ 20 M pactBopa NaOH, nomydennoro pacrBopenuem 4 r NaOH B MepHoii koi16€e, BMecTHMOCTBIO 1 JI.

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

4. CocTaBUTH CXEMY raJIbBaHHUYCCKOI'O 3JIEMCHTA, B KOTOPOM MEIHBIN QJICKTPOI ABJIACTCSA aHOAOM. Hanumure OJICKTPOHHBIC
YpaBHECHUA IJICKTPOIHBIX IMTPOIECCOB.

5. IIpu snexTpoiin3e pacTBopa coyid kKaamus uzpacxonoBano 3434 Ku snekrpudectsa. Beygenwinocs 2 r kaamus. Yemy paBHa
SKBUBAJICHTHAS Macca KaaMus?

6. OmpeenuTe IKBUBAICHTHYIO MacCy M Ha3BaHHE JIByXBAJIICHTHOT'O METaJlIa, 1 I KOTOPOTo BHITECHSET U3 PACTBOPA MEITHOI COH
2,61 r menu. DxBUBaJIeHTHAst Macca Meau paBHa 31,9 r.

7. CocTaBbTe 3IEKTPOHHBIC YPaBHEHHUS U TToAOepHUTe KO3()(DUIINEHTHI B PEaKI[UH:
KMnO4+NaNO2+H2S04=NaNO3+MnS04+K2S04+H20
8. IIpoaomKuTh peakuuio U Hanmucats B HOHHOM hopme: Pb(NO3)2 + KI=

9. Hanumure BbIpa)KeHUE Ul KOHCTAaHThI paBHOBeCUsI ToMOreHHoH cucteMbl N2+3H2«+2NH3. Kak u3MeHUTCS CKOPOCTb IIPSIMOM
peakuy — 00pa30BaHMs AMMHUAKA, €CJIM YBEJINYUTh KOHIIEHTPAIIUIO BOAOPOA B TpHU pa3a?

10. Onpenenwure, Mpy Kakoi TeMIiepaType Ha4HETCS peaknus BoccTanoBneHus Fe304, nporekatonias o ypaBHeHHI0: Fe304(k)
+CO(r)=3FeO(x)+CO2(r); AH =34,55 xJIx.

6.4. Mertoaudeckue MaTepuaJibl, Onpeae/sonue npoueaypbl OeHUBaHUuA

B Teuenne kypca CTYZICHT BBITOJIHSET CIEAYIOMNE HHANBHYaIbHbIC 3 JaHUS:

1. Pemienue 3apanuii no paszneny «OCHOBHBIE TOHATHS U 3aKOHBI XUMUID)

2. Pemienue 3aganuii no pasneny «CTpoeHUE BEIIECTBAY

3. Perienue 3ananmii no pasnerny « XuMU4eckast TEpMOJMHAMUKA U KUHETHKA)

4. Perenue 3a1aHuii 1o pasaeny «XUMHYIECKUE CHCTEMbI» TeMa «PacTBOpBI U X CBOMCTBA»

5. Perienue 3aanuii no pazaeny XUMAYECKHE CUCTEMbD TeMa «DIEKTPOXUMUUYECKHE CUCTEMbD)
BeImonHeHre HHANBUTYaTbHBIX BApHAHTOB IIPOU3BOANUTCS CAMOCTOSTENBHO, B OTACIBHBIX TETPAISX.

IMPABUJIA BBIITIOJIHEHWA MHAWBUAYAJIBHOI'O 3AJJAHUA

1. JInst BBITIOJTHEHMS 3aJaHui TpeOyeTcst oTaenbHast TeTpaab (18 i);

2. CBepxy nepBOi CTpaHUIIB! ITOAMHIINATE 3aT0JI0BOK «HANBHIyanpHOE 3amanne Nely (TTocieayromuye HHANBHIYaIbHBIE 3aJaHNs
ClleflyeT HauYMHATh C HOBOW CTPaHHIIBI TETPAIN);

3. Ilepedncnute B CTPOUKY HOMEpa 3aAaHuii Bamero Bapuanra;

4. BrImonHeHHe KaXXI0H 3a/1aq¥ JJOIDKHO UMETh: TEKCTOBOE YCIIOBHE 3a/1a4H, KpaTKoe ycioBue («/laHo»), pemeHne u OTBeT.

5. 3amaHne JOMMKHO OBITH BBITOJHEHO MAKCUMAIBHO aKKypaTHO U CIAHO Ha IPOBEPKY B HA3HAYCHHBIH CPOK.

Kpurepuu nonyuenus 3adera 1o nepBomMy ceMecTpy:

1. CaMOCTOSTENBHO BBIIIOIHEHBI U aKKYpaTHO 0hOpMIIEHbI 1a00paTOpHbIe pabOThI, CIEIaHbl BBIBO/BI, CTYACHT MOXET
TEOPEeTHYECKH 000CHOBATH PE3YyNNBTATHI ONBITOB

2. BeInonHeHb! MHAUBUyaJIbHBIE 3a/1aHUS HA OLCHKY HE HUXKE "y10BIETBOPUTEIHHO"

Kpureprn noydeHus 3a4eTa 1o BTOpOMy CEMECTpy:

1. CaMOCTOSATETHHO BBIIOIHEHBI M aKKypPaTHO 0(OPMIIEHBI Ta00paTOpHBIE pabOTHI, CACTAaHBI BEIBOJBI, CTYICHT MOXKET
TEOpeTHYECKH 000CHOBATh PE3yNIbTAaThl OMBITOB

2. BoinonHeHs! MHAMBU/yalbHBIC 33/1aHUS Ha OLICHKY He HIDKe "yJ0BIETBOPUTEIHHO"

HTorosas orjeHka 3HaHHH 10 KypCy 3aBHCHT OT KauecTBa pabOTHI CTY[ICHTa B T€YEHHE Kypca

"OTIMYHO" - BHIIIOJHEHBI Bce Ja0opaTopHbIe padOThl, IPOBEPOUHBIEC U HHAWBUAYaIbHbIE PA0OTHI CIaHBI HA OTMETKH "Xopouo" u
"oTnu4HO"

"Xopomro" - BEIIOIHEHEI BCE TaOOpaTOpHEIC PaOOTHI, IPOBEPOYHBIEC M MHANBUAYAIBHEIE PAOOTHI CAaHBI HA OTMETKH "XopomTo"
"'yIOBIETBOPUTENHHO" - BBITIOJIHEHBI BCE JJAOOPATOPHBIE PaOOThI, TPOBEPOUYHBIEC U HHANBUAYAIbHBIE PAOOTHI CAAHBI HA OTMETKH
"'yIIOBJIETBOPUTENHHO"




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 [Pocmu U. B., Tomuna |OO6mas n Heopraundeckas xumust. COBpeMeHHBIH Kype: YdaeOHoe Mocksa: U3narenscTBo
JL . nocobue s 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nuuka Huxomaii 3amauu U ynpaxxHeHus 1o oduiei xumun: yued. mocodue Mocksa: NUHTerpai-
JleonngoBuu IIpecc, 2001
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3aryiaBue WznarenscTBo, oA
JI2.1 | Koposun Hukomaii OO0mast XUMHus: y9eOHHK Mocksa: Bricias mikona,
BacunseBuu 2007
JI2.2 |BacunpeB Bragmmup | AHannTHUeckas XUMUS: yIeOHUK Mockga: Ipoda, 2007
ITaBnoBuu
JI2.3 | I'puropssan Urops AHanuTHuecKasi XUMHUS: J1a0. IPaKTUKYyM Mocksa: MI'1Y, 2007
Koncrantunosuy,
ApOy3oBa Jlapuca
AnexcaHapoBHA
7.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 |3aiineB Banepmit ITpakTUKyM 0 KOJUIOMIHOU XUMHUH Hosocubupck: HI'ABT,
TlaBnoBuy, 2005
MoxpoBurkast
Haranbs
BnagumuposHa
JI3.2 | ButBunuHa ['anuna OO01as xuMus: 1abopaTOpHBIN MPaKTUKyM: IS cTyld. | Kypca, o0yu. HoBocubupck: HI'ABT,
Hukonaesna o cnerr. 280700 "Texunochepnas 6e3o0nacHOCTs" 2012
JI3.3 | 3aiiues B. I1., XuMUS: METOJI. YKa3aHUs 10 BBITIOTHEHUIO J1a0. paod. HoBocubupck: CI'YBT,
Moxkposunkas H. IT., 2018
Kupuok A. U.
JI3.4 | SIpocnaBiesa AHHa Xumust: 1abapoTOPHBIA NPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018

7.2 Ilepeuenn pecypcoB HH(P)OPMAIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"

21 | KoHcrekT nekiuii mo o0miel XuMuH JJ1s1 CTyJCHTOB 1 Kypca [ DIeKTpoHHBIH pecypc]

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAYJIS1)

Hasnauenue O6opynoBanue
VYyeOHas AyAUTOPHS i | AyautopHast nocka; KoMruiekT ydeOHO# MeOenn; 6 KOMIUICKTOB Ui J1abOpaTopHOW paboThI Mo
TIPOBEICHHS TPYIIOBBIX U | OTIPENIEIICHUIO JKECTKOCTH BOABI (IMITATUBBI C MPOOWUpPKAMH, HAOOpP XUMHUYCSCKHX pPEareHToB); 6

WHINBUYaJbHBIX KOHCYJIbTAINHN

KOMIUIEKTOB ISl TaOOpaTOpHON paboThI IO ONPEIETICHHUIO 3IEKTPONPOBOAHBIX PACTBOPOB CONEH
(ITK-2mT., WCTOYHMK TOKa-3 INT., IITaTUBBl C NPOOUPKAMH, OJIEKTPOAbl H3MEpPHUTEIbHEIE,
SNIEKTPOJB! CpPaBHEHUsA); 6 KOMIUIGKTOB JuIsi J1abopaTopHOH pabGoThl IO  OHpelelIeHHI0
HOHOOOMEHHBIX peakiuid (IITaTHBEI C NMpoOupkamu, Habop peakTHBOB, pH-MeTpsl); BrITsHKHOM
mKad

Kabuner xumum -  ydeOHas
aymuTopusl U1 TPOBEACHHSA
J1a00paTOPHBIX 3aHATHI

AynuropHas pocka; Kommiekt yue6Hoi mebenn; KOMIIIEKTbI XUMHUUECKONH OCYAbl U PEaKTHBOB
JUIsL IPOBECHHS XMMUUECKOTO IPaKTUKyMa; BBITsKHOIM mikad

YuebHas AyIUTOPHS
HPOBEACHUS
JICKLIMOHHOTO THIIA

IS
3aHATUI

AynutopHas nocka; Kommiexr yaeOHo# Mebenn




