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Kpanmudukanus HHKEHeP-MeXaHuK

Dopma o0yaeHHs 3a04HasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: 3auer 1
ayIUTOPHBIE 3aHATHUS 10
caMmocTosTeNbHast pabora 96

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Hroro
Bup 3anaruit v | P
Jlexiun 4
JlabopaTopHbie 6 6 6 6
WHas koHTaKTHAs 2 2 2 2
pabora
Uroro ayn. 10 |10 (10 [10
KonrakrtHast pabora |12 |12 (12 (12
Cam. pabota 9% 196 |96 |96
HUroro 108 | 108 | 108 | 108
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3aBenyromuii kadpenpoit Bukynos Cranucias BukropoBuu



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(ECCHOHANBHOM IESTEIbHOCTH.

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 | UmxeHepHas KOMIIbIOTEpHast Tpaduka

2.2.2 | BeposiITHOCTb U CTaTUCTHKA

2.2.3 | dunocodus

2.2.4 | 'eonH(pOpMaMOHHBIE CHCTEMBI

2.2.5 | Texnonoruu coopa 1 00padoTKku HHGOPMAITUU

2.2.6 | Texnonorunueckas (IPOEKTHO-TEXHOJIIOTHYECKAs) TPAKTHUKA

2.2.7 | IlporpaMmmupyeMble JIOTHYECKUE KOHTPOILIEPHL

2.2.8 | OxoHOMUKA

2.2.9 | O3HakoMHuTEIbHAS MPAKTUKA

3. KOMIIETEHIIIA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIAHEI
(MOZY.JIA)

OIIK-2: Cnioco0eH NpUMEHATh eCTeCTBEHHOHAYYHbIE H 00IIeMHKCHEePHbIe 3HAHNS, AHAJIMTHYECKHE METO/AbI B
NpoecCHOHAIBHOM eI TeJbHOCTH

OIIK-2.1: I/ICHOHLSyeT OCHOBHBIC 3aKOHbBI €CTECCTBECHHOHAYYHbIX JUCHHUIIIINH, CBA3aHHBIC C npo@eccnonanbﬂoﬁ JCATCIIbHOCTBIO

| OIIK-3: CniocoGeH nNpoBOAMTL U3MepeHUs U Ha01101eHusl, 00padaThIBAThL H NPEICTABJIATL IKCIEPHMEHTAJIbHbIC IAHHbIC

OIIK-3.1: Micnionb3yeT OCHOBHBIE METO/IBI M CPEIICTBA MPOBEICHUS SKCIIEPUMEHTABHBIX HCCIIEIOBAaHNH, CHCTEMBI CTaHIAPTH3ALUH
U cepTuUKAIIH

B pe3yiabTaTe 0CBOCHUS AUCHUIIIMHBI Oﬁy'-lal()]].ll/lﬁ(‘.ﬂ JOJIZKCH

3.1|3uars:

3.2 [ Ymern:

3.3 | Baragers:

4. CTPYKTYPA JUCHUIIJINHBI (MOAYJIS)
Bun HaunMeHoBaHue pa3ienoB M TeM /BUA 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATHS / Kype AroT
Paznen | Paspen 1. OcHOBHbIE 32aKOHBI XUMHU

Jlex OCHOBHBIE 3aKOHBI U MOHATHS XUMuUH /Jlex/ 1 1 J2.1J12.2 0
JIab OcHOBHBIE 3aKOHBI XUMHUH. JIaGOpaTOPHBII HHCTPYKTAX 110 TEXHHUKE 1 1 JI3.1 0

6e3omnacHoctu. /J1ab/

Cp Pemienrie KOHTPOJIBHBIX padoT mo TemaMm " Octarounblie 3HaHus", "OOMIHe 1 10 JIT.1 0
3aKkoHbI xumun" /Cp/

Paznen | Paspesn 2. CTpoeHue BelecTsa

Cp Crpoenne aroma.PemmieHre KOHTPOIBHON PabOTHI IO TeMe "CTpoeHue 1 12 JI1.1 0
atoma". /Cp/
Paszmen | Pa3pen 3. Xumuyeckue TepMOTHHAMAKA W KHHETHKA
Jlex XuMuuecKkas TepMOIMHAMHKA U KHHETHKA. XUMUUEKoe paBHOBecue. /Jlex/ 1 1 J2.1J12.2 0
JIab XuMuyeckas TepMOIMHAMUKA U KHHETHKa. Perienue 3aad no reme 1 1 0

"Xumuueckas TepMmoauHaMuka /J1a6/




JIab XumMmudeckast TepMOAMHAMIKA U kuHeTuKa.JlabopaTopHast paboTa 1 2 J3.1 0
"CKOpOCTh XUMUYeKOH peakiu" /J1ab/

Cp Xumuueckas TepMOJIMHAMHUKA U KHHETHKA. PerlieHrue KOHTPOJIBHBIX paboT 1 22 JIT.1 0
1o temaM "Xumudeckas TepMoarHamuka’, "XuMmudeckas
kunetuka". /Cp/

Pazgen Pa3nen 4. PacTBopbl U UX cBoiicTBa

Jlex PactBOpHI 1 BX cBoO¥icTBA. /Jlek/ 1 1 J2.1J12.2 0

Cp PactBOpEI 1 MX cBOiicTBa.PerieHre KOHTPOIBHBIX PabOT MO TeMaM 1 26 J1.1 0
"PacTBOpHI 1 uX cBoiicTBa","MoHHOOOMeHHBIEe peakiuu", "I uaponus
coneit". /Cp/

Pazgen | Pa3zgen S. DiexkTpoxumMuyecKkue cucTeMbl

Jlex DIEKTPOXUMUYIECCKHE CHCTEMBI /JIek/ 1 1 JI2.1J12.2 0
Jla6 DnekTpoxuMudeckue cucteMbl. JlaboparopHas padora "OBP' /J1a6/ 1 2 JI3.1 0
Cp DIEKTPOXUMUIECKHE CUCTEMBI. PellleHre KOHTPOIBHBIX pabOT MO TeMaM 1 26 JIT.1 0
"OBP", "Onexrpoxumus'. /Cp/
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 1 2 JI1.1J12.1 0
J12.2J13.1

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasgen 1

Tema 1 OOIMe 3aKOHBI XUMHUH
OCHOBHBIE [IEJIH U 33/1a49H AUCIUILTUHEL, €€ CTPYKTYpa U CBSI3b C AUCHUILUTUHAMY B OOIIeH CHCTeMe MOATOTOBKY CIIEUAIUCTA.
OCHOBHBIE CTEXHOMETPUYCCKHE 3aKOHbI. OCHOBHBIC HATIPABICHUS TEXHHMYECKOTO IIPOrpecca B OTPACIIH.

Paznien 2: «Ctpoenue BeriecTBa»

Tema 2.1 Crpoenue aroma KBanToBble uncna. Pactipesienenue 3neKTpoHOB IO YPOBHSM M NOAYPOBHAM. BiusHue cBoiicTB
XHMHYECKOTO HJIEMEHTA B 3aBUCHMOCTH OT €T0 JIEKTPOHHOI KOH(DUTYpaIHy.

Tema 2.2 INepnoanuecknii 3akoH JI.M.Menneneesa CTpyKTypa neprogudeckoi cucTeMsl. [1epnoandHOCTh H3MEHEHHS CBOMCTB
XMMHUUYECKHX JIEMEHTOB U UX COCANHEHUII.

Paznen 3: «Xumuueckasi TEpMOJIMHAMUKA U KUHETUKA

Tema 3.1 IIpeaMeT U OCHOBHBIE MOHATHS B XUMHUECKOM TepMoauHaMuKe.Buipl TepMOIMHAMHUYECKUX CUCTEM M TApaMeTPOB.
Kraccnguxanus TepMoARHAMHYECKHX MIPOLIECCOB. BHyTpeHHsIs 3Heprus 1 SHTAIBMHUA. TertoBsie 3 (EeKTH U UX UCIIOIH30BaHNE B
XUMHUYECKON TEXHOJIOTUU. DHTPOIHSL.

Tema 3.2 Dueprust [u66ca. HanpaBineHHOCTh XUMHUYECKHX peakiuii.MccnenoBanue 0CHOBOHOTO ypaBHEHHS TEPMOJMHAMUKHY.

Tema 3.3 CkopocTh XMMHUYECKHX PEAKIMl B TOMO- U FE€TEPOreHHBbIX cucTeMax. DaKTOpbl, BIUSIONINE Ha CKOPOCTh peakuuil. Teopus
Appennyca. KatannzaTopsl. 'oMOTreHHBIH 1 TeTepOreHHBIH KaTaan3. 3aKOH JEHCTBYIOMNX Mace Il HeOOPAaTHMBIX PeaKIni.
[IpaBuna Bant-TI'odda. Xumudeckoe u da3oBoe papHoBecue. IlonsaTHe 06 00paTUMBIX M HEOOPATUMBIX PEAKIUSIX. XHUMHUUECKOe
paBHOBecHe. 3aKOH AEHCTBYIONIMX Macc A 00paTUMbIX peakuuii. @akTopbl, BIUSIONIME Ha XUMU4eckoe paBHoBecue. [Ipunnun Jle
-[Ilarense.

Paznen 4: «PacTBOpBI U UX CBOMCTBa»

Tema 4.1 Kinaccudukanus pactBopoB. CriocoOb!I BEIpaKeHHUs KOHIICHTPAIIUH pacTBOpa.

Tema 4.2 PacTBOPBI HEINEKTPOIUTOB M UX KOJUIHTAaTUBHbIE CBOMCTBA. 3aK0oH pa3basineHus OcTBanbIa.

Tema 4.3 MoHHOOOMEHHBIE peakIMuy U ruaponus coneit. Teopus anexTponuruueckoil aucconuanyuu. CTeneHb U KOHCTaHTa
nuccorpanuy. CraOble ¥ CHIIBHBIE SIeKTPOIHTHL. CBOMCTBA paCTBOPOB JIEKTPOIUTOB. FIOHHOE Mpom3BeeHe BOAbL. BoaopotHbIif
nokasarens. ManukaTopsl. OCHOBHBIE THIIBI ruaposu3a conel. Onpenenenue pH B kaxxaom tune. Crenens ruaponausa. GakTopsl,
BIIUSIOIUE Ha IPOLECC TUAPOIU3a.

Paznien 5 "Dnexrpoxumudeckue cucTemsl

Tema 5.1 OkucnurensHo-BoccTaHoBUTENbHBIE peakuinn (OBP) OkucnurensHo-BoccTanoBuTeNbHbIE peakiini (OBP). OcHoBHEIE
MOHATHS TaH-HBIX peaknuil. CTeneHs oKuciaeHUs. OKUCINTEIPHO-BOCCTAHOBUTEINIFHBIC CBOMCTBA JIEMEHTOB U HX COSTMHEHHH.
IIpaBuio >nexrporHOro Oananca. YpasauBanus OBP MeTomamMu 371€KTPOHHOTO M HOHHO-3JIEKTPOHHOTO OanaHca. PasHOBHIHOCTH
OBP. Baxneiimme OKUCIUTENN U BOCCTAaHOBUTETH. OKUCIUTEIHHO-BOCCTAHOBUTENbHASI TBOHCTBEHHOCTh XUMHYECKHX 3JIEMEHTOB.
Tema 5.2 OcHOBBI 351eKTPOXUMHUU.IIOHATHE IIEKTPOXUMHUYECKON cucTeMBbl. Bubl cucteM. DneKTpoIHbIN MOTEHIMAT MeTala.
DNeKTPOXUMHUUECKHUN psii HanpspkeHuil. CBOWCTBA psAla aKTUBHOCTH. XUMHYECKHUE UCTOYHHUKH SJIEKTPHUECKOTO TOKA.

Tema 5.3 INanbBarndeckuii anement. [Ipunmun pabotst. Pacaer D/1C.

Tema 5.4 DnexTpoau3 BOAHBIX PACTBOPOB U €r0 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3us MeTaioB. 3aluTa METaUIOB OT KOPPO3UU.




6. POHJ OIIEHOYHbBIX CPEJCTB

6.1. IlepeueHsb BUOB OLIEHOYHBIX CPEACTB

BrInosHEeHHBIE U 3aIIUIIEHHbIE TAOOpAaTOPHbIE PA0OTHI.
PemieHHbIe ¥ 3a4TEHHBIE KOHTPOJIBHBIC PAOOTHI.
3a4er 1Mo AUCLMIUIHHE

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

Tunossie BOIIPOCHI K KOJUIOKBUYMaM 110 JUCITUTIIINHE:

1. OCHOBHBIE 3aKOHBI XMMUHU. 3aKOH COXPaHEHHs Macchl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTaJpo U €ro
CIIeICTBHSA. 3aKOH IKBUBaNEHTOB. OIpeieneHne 3KBUBAICHTHBIX MAacC MPOCTBIX M CJIOKHBIX BEILECTB.

2. Teopun crpoerus atoma Pesepdopra u bopa. CocraB aroma. OTHOCHTENBHAS aTOMHAsI Macca 3JIEMEHTa.

3. KBanTOBBIE YMCHA.

4. Pacnipenienenne 31MeKTPOHOB MO SHEPreTUYECKUM YPOBHAM M noaypoBHaM. [Ipunmun Ilaymu. Ipasuno Xynaa. IIpaBuno
Kneukosckoro.

5. INonsatue 06 s-, p- ,d- ,f- amemenTax. XapakTep COeAMHEHUH UMH 00pa3yeMBIX.

6. [epuonuueckuii 3akoH. CTpyKTypa Nmeproaudeckoi cucremsbl. [IoHATHE O Tpynnax, HOATrPYyNnax U Meproaax.

HepnonﬂquKoe HU3MEHEHUE CBOMCTB XUMHYECKHUX 3JIECMEHTOB B T'pyniax v rnepuoaax: 3apsaq saapa; paanyc atoMa,; SHEprusa
HOHU3ANHU; DHEPTHUA CPOJACTBA K DJICKTPOHY; JIICKTPOOTPHUIATEIIbHOCTE, OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuKku. Ero npuMeHeHue A U30XOPHBIX U
U300apHBIX MPOILIECCOB.

8. [Nonstne 06 sHTanemuH. 3akoH ['ecca u ero ciaencteust. [loHATHE O TemoTax 0Opa3oBaHMS CIIOXKHBIX BemlecTB. Pacuer
W3MEHCHHMS SHTAIBIINY IPU XUMHUUCCKUX PEAKIIHAX.

9. [onsatue 06 sHTponMu. BTropoii u TpeTuit 3akoHbl TepMoauHAMUKH. CTaHIapTHasl SHTPOIUS BeulecTBa. Pacuer
U3MEHEHHUS SHTPOIIMU CUCTEMBI.

10. INonsaTne 06 n300apHO - H30TepMUUECKOM MoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAWHAMHKH. Y CIIOBHS BO3MOXKHOCTH
npoTeKaHus npomecca. Pacuet msmenenus ceobonHoi suneprun 'mboca.

1. Xumudeckas: kuHetuka. CKOPOCTh XMMUYECKOH peaki[Mi B TOMOTE€HHOH M TeTepOreHHoi cucteMax. 3aBUCHUMOCTb
CKOPOCTH XMMHYECKOH PEaKINK OT KOHIEHTPAH. DU3MIECKHI CMBICT KOHCTAHTBI CKOPOCTH XHMHYECKOH PeaKIvy.

12. BnusHue TemmepaTypsl Ha CKOpOCTh XuUMuUeckoil peakuu. ITpasuno Bant IN'odda u TemneparypHsril koaddurment.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PeaKkIMU OT SHEPIUU aKTUBALUH.

13. Karanus. OcHOBHBIE MONOKEHUS] TEOPUH KaTanu3a. MeXaHu3M FOMOTE€HHOTO M T€TePOreHHOro KaTaiu3a.

14. INonsaTre 00 0OpAaTHMBIX PEeaKIUIX U XMMHYCCKOM PAaBHOBECHH. 3aKOH JEHCTBYIONIMX MAacC IJISI OOPATHMBIX CHCTEM.
CBs13b KOHCTaHTBI PABHOBECHSI C TEPMOIUHAMUYECKIMU (DYHKITHAMHU.

15. IMpunuun Jle-lllaTense. Bausxue u3MeHeHUs TeMIepaTypbl, JaBlIeHHs, KOHIIEHTPALUK BELIECTB HA CMEILIEHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTuka pacTBOopoB. CIOCOOBI BRIpaKEHHSI KOHIICHTPAUil pacTBOPOB.

17. TepMmonuHaMuKa IPOLECCOB PACTBOPEHUs. BiusHue TeMmmepaTypsl U AaBIE€HHUS HAa paCTBOPUMOCTH BEIECTB.

18. KomnuratuBHble CBOMCTBA WaealbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cnenctus. CriocoOb
OIpEIENIEHNUS MOJIEKYIISIPHOM MacChl pACTBOPEHHOIO BELLIECTBA.

19. [onsaTue 06 s>nexTponurax. Teopus dAEKTpoIUTHYECKON qucconnanuu. OOMUN NPUHIUT JUCCOIMALIUHN. DIEKTPOIUTHL.

OCHOBHBIE NTOJIOKEHHS TEOPHHU IIEKTPOTUTUUECKON AUCCOUaliy. Jlucconuanus KUCIoT (0JJHO- 1 MHOTOOCHOBHBIX ), OCHOBaHUI
(omHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuratuBHbIe CBOHCTBA pacTBOPOB MIEKTPOIHUTOB. M3oToHMueckuit koaddunnent. Crenens auccormarmu. [lorsTre o
CHJIBHBIX U CIIA0BIX DJIEKTPOIUTAX.

21. CnaObie anekTponuThl. KoHcTaHTa aucconuanuu. 3akoH paszbasineHus OcCTBajba.

22. CubHBIE IEKTPOJIUTBI. AKTUBHOCTh UOHOB. [IoHATHE 0 Kaxylleiicd CTENeHU AUCCOLUALUY.

23. HonHoe npoussenenue Bogsl. Ilokaszatens Bogopona. MHAUKATOPBL.

24. VoHHO-00MEHHBIE PeaKIMU B PaCTBOpPAaX JJIEKTPOIUTOB. Y CIOBUS HEOOPATUMOCTU HOHHO-OOMEHHBIX PEaKIMU.

25. XKectkocts Bombl. BpemenHas u nocrostHHast. CiocoOBI yCTpaHEHUS .

26. I'mppomns coneit. O6patumocts rupponmsa. CreneHs rugponmnsa. KonctanTta ruaponnsa. YCIOBHS YCHICHHUS THIPOIIH3A.
T'mpponus pa3nuuHbIX TUIIOB COJIEH.

27. OxucnurensHo-BoccTaHoBUTeNbHbIE peakiuun (OBP). TloHATHe O cTeneHH OKUCIIEHUS, OKHCIUTENIX U

BOCCTaHOBUTEISIX. BaskHelre OKMCIUTENN U BOCCTAHOBUTEIH.

28. MeToB! COCTaBICHHUS ypaBHEHHH OKHCIUTEIHHO-BOCCTAaHOBHTENBHBIX peaknuii. OBP B pasmuunsix cpegax. Tumst OBP.
29. Teopust aneKTPOAHBIX MOTeHIMaNoB. YpaBHeHue HepHera. OnpeneneHne cTaHIAPTHBIX JIEKTPOAHBIX MOTEHIMANOB.

VY CTpoHCTBO BOAOPOAHOrO IEKTpoAa. Pan HanpseHuil MeTaios.

30. I'anpBaHMYecKHE AIEMEHTHL. Y CTpoiicTBO U npuHIMI padotsl. Pacuer D/IC.

31. OeKTpoau3 B paclyiaBaX M pPacTBOpax MeKTpoiauToB. [locnenoBaTensHOCTh MPOLECCOB NMPOTEKAIOIIUX HA aHOIE U
karoje. 3akonsl Papajes. Pacuer o0beMa 1 Macchl BELIECTB, BBIACIUBIINXCS IIPH 31€KTponu3e. [IpuMeHeHne 31eKTpostu3a.

32. Koppo3sns merayuoB. Xumudeckas ,3iaekTpoxumudeckas. CriocoObl 3aIlIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnorasie. lllenounste. IIpunmmmn paboTsL.

TuroBble 3a0aHus 110 TUCLMILIMHE:
1. PaccunrtaTh dKBHBaJeHTHBIE Macchl cienyrommx coeaunennii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.




2. PacmimcaTh 35IeKTPOHHYIO KOH(UTYpAIHIO aTOMa MapraHiia. YKa3aThb BO3MOXKHBIE BaJICHTHOCTH M XHMUYECKHE CBOMCTBA.
OnucaTh KBAHTOBBIMH YHCIIAMU BaJ€HTHBIE 3JEKTPOHBI aTOMA.

3. Paccunrtath TeroBoi 3pdeKT peakuu ropeHus aneTHieHa (H.y.)

4. PaccunraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHMUYECKOM peakiuu , eciii yBeIUUuTh Temmneparypy c¢ 50 go 80
rpagycoB 1o Llenbcuto, TemuepaTypHblil KO3 GHUIMEHT paBeH 3.

5. Kyna cmectuthest xumudeckoe paBHoBecue cucteMbl A(T) + 2B(r) «» C (k) AH<O ; ecnu

U YBEIIMYUTHL TEMIIEPATYPY

O MOHU3HUTH KOHLIEHTPAINIO BemiecTBa B

O MOHU3HUTh JAaBIECHUE B CUCTEME

HAIMCATh BEIPaKCHHUE ISl KOHCTAHTHI PABHOBECHS TAHHOW PEaKIIny.

6. Paccuntars MomspHyro xoHmeHtpamuio 200 r 20% pactBopa xyopuaa kamsus ([1=1,015 r/mm).

7. Ha ckonbko MOHM3HUTHCS NaBieHUe nmapa Haj pactBopoM mpu 25 °C, cogepkamuM 15 1 rmoko3sl B 150 r Boasl. Jasnenue
napa HaJl YUCThIM pacTBOpUTEIeM(TIpH TOH ke TemrnepaType) paBHo 26 klla.

8. Hanmcats peaknuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 yka3ats pH B kakIoM cilydae THIPOJIN3A.

9. YPOBHATH METOJOM JIEKTPOHHOTO OanaHca

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

10. Paccunrates DJIC ranpbBaHUYECKOTO 3JEMEHTA, COCTOSILErO U3 IUIACTHH OJIOBA M MEAH, NIPU UX KOHLEHTpAaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/m u [0,01] Monb/1. YKa3aTs HanpapieHne IBUKEHUE DIIEKTPOHOB.

KoHTponsHEIE pabOTHI 110 TEMaM:

. Ctpoenue atoma

. XuMuueckas TepMOJUHAMHKA

. XuMuueckass KHHETHKA

. PacTBOpBI U HX CBOWCTBA

. NloHoOOMeHHbBIE peakiu

. 'upponus coneit

. OKHCINTETPHO-BOCCTAHOBUTEIIFHEIE PEAKITHN
. DNexTpoXuMUs

OO N bW

6.4. MeToguyecKkne MaTePUAJIbI, ONIPeIeSIONINe MPOLEAYPhI OLeHUBAHUS

Perienne THIOBBIX 3aaHMI, TECTOB, 3alllTa TEOPETHYECKOT0 MaTepralla Ha JJabOpaTOPHBIX 3aHATHSX.
JlabopaTopHast paboTa CUMTACTCS CAAHHOM, TIPH BEIIOJHEHNH CIEAYIONINX YCIOBHH:CTYICHT HA HEll IPHUCYTCTBOBAJ, BBITOIHHII,
3aIIUTHI TEOPEeTHIECKUiT MaTepual o aHHoi Teme. KoHTponbHas paboTa cuMTaeTCs BRIMOTHEHHON YIOBIETBOPUTEIBHO, IPH
pemtennu cryaeHToM 70% 3amaHuii copepKaluxcs B BapUaHTe.

3ayer 1o AUCLUUILIMHE CTABUTCS 10 UTOraM paboThl 00Y4alOIIerocst B TCUEHHE CEMECTPA, BBIPAKEHHBIM B BU/IC BBIIOJTHEHUS
KOHTPOJIBHBIX PaboT, pabOTHI Ha KOJUIOKBUYMAX, BEIIOHEHNS W 3aIUTHI JJAOOPaTOPHEIX padoT.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MOYJIS)

7.1 Pexomenayemasi iuTeparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI1.1 | I'muaka Huxonait 3amauu ¥ yrmpaxHEHUs 1Mo o0IIel XUMUH: y4e0. mocoone Mockga: MaTerpai-
JleonnnoBuy IIpecc, 2001
7.1.2. lonoHUTEILHAS JIUTEPaTYpa
ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, oA
JI2.1 |Pocun U. B., TomuHra |OOmas n Heopranndeckas xuMusi. COBpeMEHHBIH Kypc: YdeOHoe Mocksa: U3naTenscTBo
JI. . noco6ue i 6akanaBpoB IOpaiiT, 2016
JI2.2 | KopoBun Hukonait OO0was XuMus: yaeOHUK Mocksa: Briciias mkona,
BacunbeBuu 2007

7.1.3. Metoanueckue pa3padoTku

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, rOj
JI3.1 |3aiiues B. I1., XuUMHS: METOIMYECKUE YKA3aHUS IO BHITIOJIHEHHIO JTAOOPATOPHBIX Hosocubupck: CI'YBT,

Moxkposurkas H. IT., [ pabot 2018

Kupumox A. H.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAYJIA)

Hasnmagenue ObopynoBanne
YuebHas ayIUTOPHs quis | AynuropHas mpocka; Kommiexr yge6HoM Mebenn; KoMImekTsl XUMHYECKOH MOCYIBI U PEaKTHBOB
IpOBEACHUS TPYTIIOBBIX U | 4751 IpOBEACHHU XUMHYIECKOTO IPAKTUKYMa; BBITSDKHOM 1m1Kad
VHUBUIYalIbHBIX KOHCYIbTAIMH
YuebHast ayAUTOpUS quts | AynuropHas gocka; Kommiekr ygeOHoi Mebenn; KoMIIIeKTs XHMIYECKOH TOCYIBl U PEaKTHBOB
MPOBEACHHUS TEKYIIET0 KOHTPOJS | IS IPOBEACHUS XMMIUECKOTO MpaKTHKyMa; BEITspkHOI mikad




U IIPOMEXKYTOYHOH aTTeCTalUuK

VYyeOHas AyAUTOPHS IS
MIPOBEIICHHS TEKYIIETO0 KOHTPOJIS
Y TIPOME)KYTOYHOH aTTeCTaIliH

AynuropHas npocka; Kommekt yue6Hoi mebenn; KOMIIEKTbl XUMHUUECKONH NOCYAbl U PEaKTHBOB
JUIsL IPOBEJCHHS XUMHUECKOTO IPaKTHKyMa; BBITsKHOIM mikad

YuebHas ayJAUTOpHs Juist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

[IPOBEACHUS 3aHATUN

JIEKLIMOHHOTO THIIA

YuebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: HPOEKTOP

IIPOBEJEHHs TEKYLIEr0 KOHTPOJSL
U IPOMEXXYTOYHOH aTTecTaluu

(cranmoHnapHsIif), 5kpaH (crarmoHapHsIii), [IK (meperocHoit)

YuebHas ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MynmbTuMenuiiHoe 0o0OpyHOBaHHUE: MPOSKTOP
MIPOBEAECHUS 3aHATHH | (CTAllOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHoCHOIT)

JIEKIIMOHHOI'O TUIIA

YuebHas ayJUTOpHs Juist | AyauropHas focka; KoMmiekT yae6HoM Mebenn

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTalluu

YuebHas AyIUTOPHS JUIS
OPOBEACHUS  TPYIIOBBIX u
MHANBUIYaIbHBIX KOHCY/IBTALNH

AynutopHas nocka; Kommiekr ydeOHol MeOenw; 6 KOMIUIEKTOB AJIS 1abOpaToOpHOi paboOTHI MO
OTIPENICIEHUIO JKECTKOCTH BOABI (IITATUBBI C MPOOMpPKaMu, HaOOp XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB IS JIJaOOpaTOpHOH paboThl IO ONPENETICHHIO 3JIEKTPOIPOBOIAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITAaTHBEl C TPOOMpPKAaMH, 3JEKTPOIBl H3MEpUTEIBHEIE,
NIEKTPOAB! CPaBHEHUsS); O KOMIIEKTOB AT J1a0opaTOpHOil paboTBl MO  OIPENeNICHHIO
MOHOOOMEHHBIX peakuuil (WTaTUBBI ¢ MpoOupkamu, HAObOp peakTuBOB, pH-meTpbl); BuITsOKHON
mkad

YuebHas AyIUTOPHS JUTS
NpPOBEJCHHUS  I'PYIIOBBIX u
HHANBUIYaNbHBIX KOHCYABTALUH

AynutopHas nocka; Kommekr ydeOHol MeOenw; 6 KOMIUIEKTOB JJIS JTabOpaToOpHOi paboOTHI MO
OIIPEAEICHHIO KECTKOCTH BOABI (IITATHUBBI C MPOOHpPKaMH, HAOOp XUMUYECKHX PEareHTOB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPENETIEHHIO 3IEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(IIK-21mT., MCTOYHMK TOKa-3 INT., IITaTHBEl C TPOOMpPKaMH, 3JEKTPOIBl H3MEpUTEIBHEIE,
NIEKTPOAB! CPaBHEHUs); 6 KOMIIIEKTOB M J1abopaTOpHOil paboTBl MO  OIpENeNICHHIO
MOHOOOMEHHBIX peakuuil (WTaTUBBI ¢ MpoOupKamu, HAO0Op peakTuBOB, pH-meTpbl); BuITsOKHON
mkadg

VYueOHas AyIUTOPHS JUTS
HpPOBEJCHHUS  TPYIIOBBIX 3§
HHANBUIYaTbHBIX KOHCYIbTALNH

AynutopHas nocka; Komrmiekr ydeOHON MeOenw; 6 KOMIUICKTOB IS JTabopaToOpHOI paboOTHI MO
OIIPEAEICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMPKaMH, HAOOp XUMHYECKHX PpEareHToB); 6
KOMIUIEKTOB ISl J1JaOOpaTOpHOH paboThI IO ONPENETIEHHIO 3JIEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(TIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBl C TPOOMPKAMH, JIEKTPOIBI H3MEPUTENBHEIE,
JNIEKTPOIBl CPaBHEHU:A); 6 KOMIUIGKTOB JuIsi JabopaTopHOHl pabGoTBl MO OHpENEICHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI ¢ mpobupkamu, HaOOp peakTuBOB, pH-MeTpsl); BeITsokHOM
mkadg

YuebHast ayIUTOpHs Juist | AynuropHast 1ocka; Komiuiexr yue6Hol MebGenu

MPOBEICHUS TPYTIITOBEIX u

UHIUBUYaIbHBIX KOHCYIbTAIHI

YuebHas ayAUTOPHS i | AyoutopHast 1ocka; Kommuiekt yuebHoii medenu

HpOBEACHUS TPYNIOBBIX u

VHIMBAYAIbHBIX KOHCYIbTAIUH

YuebHas ayJAUTOpHS Juis | AynuropHas 1ocka; KoMiuiekT yae6HON Mebenn

IpOBEACHUS TPYTIIOBBIX u

VHJUBUIYaIbHBIX KOHCYIIbTAIMH

VYueOHas ayAUTOpUS i | AynuropHas 1ocka; KoMrurekT yaeOHON Mebenn

MPOBEACHUS TPYIIIOBBIX U

VHIUBUAYalbHBIX KOHCYIbTAIUI

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP
MIPOBEACHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHOCHOIT)

JIEKIMOHHOTO THIIA

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBEICHUS 3aHATHIA | (CTalMOHApHBIN), SKpaH (cTanuoHapHsliid), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

YuebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynsTumenuitHoe o0opymoBaHHE: IPOEKTOP
MpOBeIeHHsT TEKYIIero KOHTPOJI | (CTAalMOHAPHEI), 9KpaH (cTanuoHapHbii), [TK (mepeHoCHOH)

U TIPOMEXKYTOYHON aTTeCTalUH

YuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekr ydeOHoN MeOeny; MynmbTuMenuiiHoe 00OpyZOBaHUE: MPOEKTOP

IIPOBEJIEHNs TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOH aTTeCTalUuK

(cranoHapHBIi), 3kpaH (cTanuoHapHslii), [1K (mepenocHoi)




