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O6pazoBarenbHas 23.03.03 HampasneHue MNOATOTOBKH "OKCIUIyaTalys TPAaHCIOPTHO-TEXHOJOIMUYECKHX
porpamMma MAIIUH I KOMIIIEKCOB"
IMpopunp "Okcruryaralys Ieperpy304HOro OOpYJOBaHHMS IIOPTOB U TPAHCIOPTHBIX
TepMUHaIOB"

roJl Hayaja noArotoBku 2022
Keanudukarus d0akanaBp
®dopma o0ydeHust 3a04yHas
OO01mast Tpy10eMKOCTh 33ET
YacoB o yueOHOMY IJIaHy 108 Bunapl KOHTpoOJIL B ceMecTpax:
B TOM YHCIIE: 3auer 1

ayIUTOPHBIE 3aHATH 12

caMocCTosTebHas paboTa 94

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Hroro
Bup 3anaruit v | P
Jlexiun 6
JlabopaTopHbie 6 6 6 6
WHas KoHTaKTHas 2 2 2 2
pabora
Uroro ayn. 12 |12 (12 |12
KonraktHas pabora |14 (14 |14 |14
Cam. pabota 94 194 |94 |94
HUroro 108 | 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
23.03.03 DkcrutyaTanus TPaHCIIOPTHO-TEXHOJIOTUISCKUX MAIIMH M KOMITICKCOB (mpruka3 MunoopHayku Poccun ot 07.08.2020 1. Ne
916)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

23.03.03 HanpasneHue NOATOTOBKY "DKCIUTyaTallUsl TPAHCIIOPTHO-TEXHOJOTHUECKUX MAlllMH U KOMIUIEKCOB"
IIpodmis "Dxcruryararys neperpy309HOro oOpy10BaHHs IIOPTOB U TPAHCIIOPTHBIX TEPMHUHAIOB"
roJ Hayaja noArotoBku 2022

Pabouyro nporpamMmy cocraBuJi(u):
;cmapwutl npenodasamens , Mokposuyxas Hamanwes Biadumuposna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kapenpoit Bukynos CtanuciaB BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS

CIIOCOOHOCTH HCIIO/Ih30BaTh OCHOBHBIE 3aKOHBI XMHH B npocbeccnonanbﬂoﬁ JACATCIBHOCTH.

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

npeauecTBymouiee:

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

3. KOMIIETEHIIMA OBYYAIOIMETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIT/INHBI

(MOJYJIS)

OIIK-1: Cniocoden NPUMEHATDH €CTECTBCHHOHAYYHbIC 06llleI/lH)Rel-lele>le 3HAHUSA, METOAbI MATEMATHYECCKOI'O aHAJIU3Aa U

MOJeIMPOBAHUSA B MPO(decCHOHAIbHOM 1eATeILHOCTH;

OIIK-1.1: 3HATH €CTECTBEHHOHAYIHBIC U OOIIEHHKCHEPHBIC 3aKOHBI, HX ITPUMEHEHHE B IPO(ECCHOHATFHON AEATEITFHOCTH

OIIK-1.2: yMeTp HCIIOIB30BAaTh METOIBI MATEMAaTHYECKOT'O aHAJIM3a U MOAEIHPOBAHUS B PELUICHUH NMPO(HeCCHOHATBHBIX 3a7a4

OIIK-1.3: B1ageth MaTeMaTU4YC€CKNUMHU, €CCTCCTBCHHOHAYYHBIMU U O6H_ICI/IH>KeHepHBIMI/I 3HAaHUSAMHA U METOJJAMH MaTEMATHYCCKOI'O

aHaJIM3a 1Jid MOJCIIMPOBAHUA U PEHICHUA 3a1a4 HpO(bﬂCCHOHaJILHOﬁ JCATCIBHOCTHU

OIIK-1.4: uMeTh ONBIT MPUMEHEHUS €CTECTBEHHOHAYYHBIX U OOIIEMHXEHEPHBIX 3HAHUH, METOI0B MATEMAaTHYECKOTO aHAIN3a 1
MOJIETTMPOBAHUS, TEOPETUUECKOTO U IKCIEPHMEHTAIFHOTO UCCIE0BAHUS B IPO(ECCHOHATIBHON AESTEIbHOCTH

B pe3ynbTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEeH

3.1|3nats:
3.2 | YmeTh:
3.3 | Bragern:
4. CTPYKTYPA JUCIHUAIIJINHBI (MOAYJIS)
Bun HaumeHoBaHue pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. OcHOBHBIE 3aKOHBI XHMHMH
Jlex OCHOBHBIC 3aKOHBI U MTOHATHS XUMHH /JIex/ 1 1 JI2.1J12.2 0
Jla6 OcHOBHbBIE 3aKOHBI XUMHHU. JIaGopaTOPHBIA MHCTPYKTAXK 110 TEXHUKE 1 1 JI3.1 0
6e3omacHocty. /J1ab/
Cp Pemenne KOHTpOIBHEIE pabOTHI IO TeMaM " OcTaTOYHbIE 3HAHUS", 1 10 J1.1 0
"O61uue 3akoHbl Xumun" /Cp/
Paznen | Paspen 2. CTpoenue BemecTBa
Cp Crpoenue aroma.PerieHre KOHTPOJIBbHBIE PA0OTHI IO TeME "CTpOEeHUE 1 12 JI1.1 0
atoma". /Cp/
Pazgen | Pa3zgen 3. Xumunueckue TepMOAMHAMUKA M KHHETHKA
Jlek Xumuueckas TepMOJIMHAMHKA U KHHETHKA. XUMUYEKoe paBHOBecue. /JIek/ 1 1 JI2.1J12.2 0
JIab XuMu4eckas TepMOIMHAMUKA U KHHETHKA. Perienne 3aad o reme 1 1 0

"XumMuaeckas TepMoauHamuka” /J1ad/




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

Cp XuMu4eckasi TepMOIMHAMUKA U KHHETHKA. PellieHrne KOHTpoJIbHbIE paboT 1 20 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 2 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 2 JI2.1J12.2 0
Jla6 DnekTpoxuMudeckue cucteMbl. JlaboparopHas padora "OBP' /J1a6/ 1 2 JI3.1 0
Cp DNEKTPOXUMHUYECKHE CUCTEMBI . PerlieHne KOHTPOThHBIX paboT 1Mo TeMaM 1 26 JIT.1 0
OBPsnexTpoxumus, Koppo3ust MetamioB. /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

BeImosHeHbIe U 3alIMIICHHBIC JJAO0OPATOPHBIE PabOTHI
BrImoHeHHBIE U 3a4TE€HHBIE KOHTPOJIBHBIE PA0OTHI
3a4er 1Mo AUCLMIUIHHE

6.2. Tembl NUCLMEHHBIX PadoT

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

TumoBsle BOMPOCH! K IPOMEXKYTOUHOMN aTTECTAUH 00YJarOLIUXCA 10 JUCHUIIINHE

1. OCHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXPaHEHMSI MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajIpo U €ro
CIIeACTBHA. 3aKOH IKBHBAIECHTOB. OIpeeneHne 3KBUBAICHTHBIX MAacC MPOCTHIX M CIIOKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pezepdopna u bopa. CocraB atoma. OTHOCHTENbHAS aTOMHAsl Macca 3JIEMEHTA.

3. KBanroBele yncrna.

4. PacnipesienieHre 3JIEKTPOHOB IO SHEPTETHYCCKUM YPOBHAM M noxypoBHsAM. [Ipuarmn [laymu. [pasmno Xynnpa. IIpasmito
Kneuxosckoro.

5. [onsaTHe 06 s-, p- ,d- ,f- snmemenTax. Xapakrep COeAMHEHHH UMH 00Pa3yeMBbIX.

6. IMepuoanyecknii 3akoH. CTpyKTypa nepuogudeckoil cucremsl. [ToHsTHE O TpyIax, MOATPyNIax U IIepHoAax.

Ilepuonnueckoe n3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B TPYNIAX U EPUOAAX: 3apsij AApa; pailyc aTOMa; SHEPrust
MOHU3A1UH; SHEPIUS CPOJCTBA K AIIEKTPOHY; JIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA.

7. [ToHsiTHe O BHYTpEHHEH 3HEpPruM CUCTeMbl. [IepBbIi 3aKOH TEpMOAWMHAMUKH. Ero mpuMeHeHue JUisi U30XOPHBIX U
N300apHBIX MPOIECCOB.

8. [onsTne 06 sHTanbnuu. 3akoH ['ecca u ero crneacteus. [IoHsATHE 0 TeroTaXx 00pa30BaHMUS CIIOKHBIX BellecTB. Pacuer
W3MEHEHHUs DHTANIBITUH [IPU XUMUYECKUX PEAKLIUAX.

9. [onsatue 00 3uTponMU. BTOpoit n TpeTnii 3akoHbI TepMOAMHAMHUKH. CTaHIapTHAs SHTPOIUS BeniecTBa. Pacuer
W3MEHEHHUS DHTPOTIHH CHCTEMBI.

10. INonsTre 06 u300apHO - M30TepMUUECKOM MoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIOBUS BO3MOXKHOCTH
MpoTeKaHus mporecca. Pacuer u3mMeHeHus: cB0OOHOM sHepruu [ nboca.

11. Xumuyeckasi KuHeTHKa. CKOPOCTh XMMHUYECKON peakllid B TOMOTE€HHON M FeTepOTreHHOW cucTeMax. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKON peaKkiu OT KOHIEeHTpauu. Ou3ndeckuil CMBICT KOHCTAHTBI CKOPOCTH XMMHUYECKOH PEaKIIHy.

12. BnusiHue TemnepaTypbl Ha CKOPOCTh XUMHU4eckoi peakuuu. [IpaBuino Bant I'odda u Temneparypublii koahduumeHT.
Teopust AppeHuyca. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEAKIIUU OT SHEPTUN aKTUBAIUH.

13. Karanu3. OcHOBHBIE MMOJIOKEHUSI TEOPUH KaTaau3a. MexXxaHu3M TOMOTE€HHOTO U T€TePOreHHOT0 KaTaiusa.

14. INousTre 00 0OPAaTHMBIX pPeaKIUAX U XMMHUCCKOM PAaBHOBECUH. 3aKOH JEHCTBYIOUIMX MAacC AJIS OOPAaTHMBIX CHCTEM.
CBsI3b KOHCTAHTBI PABHOBECHS C TEPMOAMHAMHUYECKUMH QYHKIHSIMH.

15. [punnun Jle-lllarense. BnusHue usmeHeHus: TeMnepaTypsl, JaBJICHUs, KOHIICHTPAIMK BEIIECTB HAa CMEIICHHE
PaBHOBECHS B CHCTEME.

16. OO01as xapakTepucTUka pacTBOpoB. CrocoOb! BbIpaKeHUs] KOHIEHTPALUNA pacTBOPOB.

17. TepmoarHaMuKa MpoLECCOB pacTBOPEHUS. BinsHue TeMnepaTypbl U JIaBJIeHHs] HA PACTBOPUMOCTH BEILIECTB.

18. KomnmuratneHble CBOHCTBA MaealbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cnenctust. CriocoObr
OTIpeieNIeH s MOJIEKYISIPHON MacChl paCTBOPEHHOTO BEILIECTBA.

19. [TonsiTrie 06 anekrponutax. Teopust neKTposUuTHYECKON Aucconuanyu. OOMUN NPUHIUI TUCCOIUAIUU. DIIEKTPOIUTHIL.

OCHOBHBIE TTOJIOKEHHS TEOPHUHU IIEKTPOTUTHICCKOM Tuccormanun. Jlucconuanus KucsioT (0HO- 1 MHOTOOCHOBHBIX ), OCHOBaHHIN
(0IHO- ¥ MHOTOKHUCIIOTHBIX ), COJIEH (CPEeHUX, KUCIIBIX, OCHOBHBIX).

20. KonnuratuBHble CBOHCTBa PacTBOPOB IEKTPOIUTOB. M3oToHMUecKUi koadduuuent. Crenens quccounanuu. Ilonsatue o
CHUJIBHBIX U CITa0BIX AIEKTPOINTAX.

21. Crabsle snextponuThl. KoHcTanTa muccoraniy. 3akoH paz0apieHuss OcTBasbaa.

22. CunbHbIe NMEKTPONUTEL. AKTUBHOCTh HOHOB. IIOHATHE O KaXKyIIeHcsl CTENEeHH AUCCOIMAIINN.

23. Honnoe npoussenenue Boasl. [lokasarens Bogoponaa. MuauKaTopsl.

24. VloHHO-00MEHHBIE PEaKIMH B PacTBOpax 3JIEKTPOIHUTOB. Y CIIOBUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIIHH.

25. Kectrkocts Bonsl. Bpemennast u moctostaHas. CriocoObI yCTpaHEHUS .

26. I'uaponus coneit. O6paTuMocTs ruaponusa. Crenens ruapoianza. KoHcTanTa ruapoinsa. Y CaoBUs YCHICHUS THAPOIU3a.
['maponus pazau4HBIX TUIOB COJEH.

27. OxucnuTensHo-BoccTaHoBUTENbHBIE peaknun (OBP). TlonATHE O cTeeHN OKHCIICHHS, OKHCIUTEISIX 1

BOCCTAHOBUTEIISAX. BaykHeHIINe OKUCITUTENN H BOCCTAHOBHUTEIIH.

28. MeTtobl COCTaBIICHUS YpaBHEHUH OKUCIHMTEIHHO-BOCCTAHOBHUTENbHBIX peakuuii. OBP B paznmnunbix cpenax. Tunsr OBP.
29. Teopust AMEKTPOAHBIX NOTEHIMANOB. Y paBHeHHe HepHera. OnpeneneHne CTaHIapTHRIX 3JICKTPOIHBIX MOTCHIHAIOB.
YeTpoiicTBO BOZOPOAHOTO 3IEKTpoAa. P HanpskeHuid MeTaoB.

30. lanpBaHKMYecKHe 2JEMEHTHI. Y CTPOUCTBO M mpuHIMN padoTsl. Pacuer D/IC.

31. OneKTpoau3 B pacliaBaX M pacTBOpax dMeKTpoiauToB. IlocnenoBaTenbHOCTh MPOLECCOB NMPOTEKAIOIIUX HA aHOIE U
kaToze. 3akoHbl Papanes. Pacuer 00beMa 1 MacCHl BEIIECTB, BBIICIUBIINXCS TIPH AeKTponn3e. [IpuMeHeHne aexTpoimsa.

32. Koppo3sus meramios. Xumudeckas ,3iaekrpoxumudeckas. CrocoOb! 3aIIUThl METAJIOB OT KOPPO3UH.

33. Axxymynsitopel. Kucnorasle. [lenounsie. [Ipunuun paboTsl.




TumnoBsie 3aJJaHus 110 JUCHUIITIUHEC!

1. PaccuntaTh 3KBMBAJCHTHBIE Macchl cienyronux coeanneruii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath 2MeKTpOHHYIO KOH(HUTYpAIMIO aToMa MapraHIia. YKa3aTh BO3MOXKHBIC BAICHTHOCTH M XMMHYECKHE CBOWMCTBA.
Onucats KBAHTOBBIMH YHCIaMU BaJICHTHBIE DJIEKTPOHBI aTOMa.

3. Paccunrtath TemnoBoi 3pdexT peakuuu ropeHus aueTuiaeHa (H.y.)

4. PaccunTarh, BO CKOJBKO pa3 U3MEHHUTHCS CKOPOCTh XUMHUYECKON PEaKIUH , €CIH YBEIHIUTH TeMmeparypy ¢ 50 mo 80
rpagycoB o enbcuto, TeMnepaTypHbIi KO3 GHUIIMEHT paBeH 3.

5. Kyna cmectutbes xumuueckoe paBHoBecre cucteMbl A(T) + 2B(r) «» C (k) AH<O0 ; ecnu

0 YBEJIIMYUTh TEMIIEPATYPY

0 MTOHU3UTH KOHIICHTPAIMIO BenlecTBa B

O MTOHU3UTH JIABIICHHE B CHCTEME

HAIUCATh BBIPAXKCHUE JJIsI KOHCTAHTHI PABHOBECHS IAHHOW PEaKIInu.

6. Paccuntare MomsipHyro koHueHtpamuio 200 r 20% pactBopa xuopuaa kKamenus ([1=1,015 r/mi).

7. Ha ckonbko moHM3uUTHCS aBieHue napa Haja pactBopoM mpu 25 °C, comepxkammm 15 1 rimoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YHCTBIM pacTBopuTeneM(IIpu ToH ke TemmepaType) paBHo 26 kl]a.

8. Hanmcats peakuuu ruaposausa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B KaxIoM ciiydae THIPOJIN3A.

9. YPOBHATH METOZIOM 3JICKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2S0O4 = Na2S04 + MnSO4 + K2504 + H20

10. Paccunrates D/IC raabBaHUYECKOTO DJEMEHTA, COCTOSILIEro U3 IUIACTHH OJI0BAa M MEJAH, NMPH UX KOHLEHTpAIUU B

pacTtBopax cooTBeTcTBeHHO [ 1] Monb/i 1 [0,01] Monb/11. YKa3aTh HanpaBiIcHUE TBUKEHUE JICKTPOHOB.

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

Perienne THNOBBIX 3aaHM, TECTOB, 3alllTa TEOPETHYECKOTO MaTepralla Ha JJabOpaTOPHBIX 3aHATHSAX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOM, IIPH BRIIOTHEHNH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPHUCYTCTBOBAJ, BBITOIHHI,
3aIUTUI TEOPETUIECKUH MaTepuan o naHHoi TeMe. KoHTpombHas paboTa cunTaeTcs BBIIOIHEHHOH, IPH PELICHHH CTyIEHTOM
70% 3amaHuii coaepKaIUXCs B BapHaHTe.

3a4er Mo JUCIUIUTMHE CTAaBUTCS IT0 UTOTaM PabOTHI 00YJaromerocs B TEYCHUE CEMECTPa, BEIPAKCHHBIM B BUIE BBHITIOIHEHUS
KOHTPOJIBHBIX Pa0bOT, pabOThI Ha KOJUIOKBHYMAX, BBIIIOIHEHHUS U 3aIUTHI JJAOOPATOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS1)

7.1 Pexomenayemast 1utepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBO, oA
JI1.1 |I'nunka Huxomnai 3amaun ¥ ynpakHeHHU 1Mo o0mel XUuMHH: y4e0. mocodne Mocksa: Unterpai-
JleonnnoBuu IIpecc, 2001
7.1.2. Jlono/IHUTe/ILHAS TUTEpATypa
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 [Pocuu U. B., Tomuna |OO6mas n Heopraundeckast xumust. COBpeMeHHBIH Kypc: YdaeOHoe Mocksa: U3garenscTBo
JL . nocobue 11 6akaaaBpoB IOpaiir, 2016
JI2.2 | Kopoun Hukomnaii OO6mast XUMHUs: yIeOHHK Mocksa: Bricinas mikorna,
BacunseBnu 2007

7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBO, TOA
JI3.1 | 3aiines B. I1., X¥MUS: METOIMYECKHE YKa3aHUs MO BBITOJIHEHHUIO Ta00paTOPHBIX Hosocubupck: CI'YBT,

Mokxkposunkas H. I1., | pabot 2018

Kupumox A. U.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIIIMHBI (MO JISI)

Haznauenue ObopynoBanue
YuebHas ayIUTOPHsL quis | AynutopHas pocka; Kommiext yge6Hoi Mebenu; KoMImmekTs! XUMHUECKOH MOCYIBI U PEaKTUBOB
HpOBEACHUS TPYMIOBBIX U | IU1sl IPOBECHHS XMMHUYECKOTO IPaKTUKyMa; BBITsOKHOI mikad
UH/IMBUYaJbHbBIX KOHCYJIbTalUH
YueOHas ayInTOPHSL Ui | AyauropHast gocka; Kommiekt yaeOHo#t mebenn; KoMIUIEKTHI XUMHUECKONW TIOCYIBl U PEaKTHBOB

IPOBEACHHUS TEKYLIETr0 KOHTPOJS | IS MIPOBEACHUS XMMIUECKOTO MpaKTHKyMa; BeITspkHOI mixad
U IIPOMEXKYTOYHOH aTTECTaluH

YuebHast ayIUTOpHs Juist | AynuropHas focka; Kommiekr yue6HoM MeOenn; KoMIekTsl XUMHUUECKOH TOCY/IBI U PEaKTHBOB
MPOBEACHHUS TEKYIIET0 KOHTPOJ | IS MPOBEACHHUS XMMIYECKOTO PaKTHKyMa; BEITspKkHOI mikad
U IIPOMEXKYTOYHOU aTTeCTalUuH

YuebHas AyAUTOPHSA Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

HPOBECHUS 3aHATHH

JIEKIMOHHOTO THIIA

YuebHas ayJAUTOpHS quis | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsrumenuitHoe o0opymoBaHHE: IPOEKTOP

MpOBEEHHUsT TEKYIIEro KOHTPOJI | (CTalMOHAPHBIH), oKpaH (ctanuoHapHbii), [TK (mepeHocHOM)
Y IPOMEXKYTOYHOH aTTecTalnu




YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM MeOenu; MynsTumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHI | (CTalMOHAPHBIN), S3KpaH (cranuoHnapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

YuebHas AyIUTOPHS 1t | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

MPOBEACHNSA TEKYILICTO KOHTPOJIA
u HpOMe)KyTO‘lHOfI aTTeCTalluu

VYueOHas ayAUTOPUS JUIsL
MIPOBEACHUS TPYIIIOBBIX u
WHIWBUAYaJIbHBIX KOHCYNbTAIHNA

AymuropHas mocka; Komrurekr ydeOHON Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpPHOH paboTHI MO
OIIPEAEICHHIO KECTKOCTH BOABI (IITATHUBHI C MPOOMPKaMH, HAOOp XUMHUYECKHX pEarcHToB); 6
KOMIUIEKTOB Ul T1a00paTOpHON paboThI MO OMpPEAEICHHIO 3IEKTPOIPOBOAHBIX PAaCTBOPOB CoIeH
(TIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBI C INPOOMPKAMH, 3JIEKTPOIBI H3MEPUTENBHBIE,
SNIEKTPOIBI CPaBHEHUSA); 6 KOMIUIGKTOB JuIsi J1abopaTopHOl pabGoTBl 1O OHpENEICHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI ¢ mpobupkamu, HabOp peakTuBOB, pH-MeTpsl); BeITskHOM
mkad

YuebOHas ayIUTOPHS IS
MPOBECHUS TPYIOBBIX u
WH/IMBUIYaIbHBIX KOHCYIbTAIHNA

AymuropHas mocka; Komrurekr ydeGHOH Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpPHOH padoTHI IO
OIIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MpPOOMpKaMH, HAOOp XUMHUYECKHX pEarcHToOB); 6
KOMIUIEKTOB Ul Ta0OpaTOpHOH pabOThI O OMpPEAEICHHIO IEKTPOIPOBOAHBIX PAaCTBOPOB COIEH
(ITK-2mT., MCTOYHUK TOKa-3 IUT., IUTaTUBBl C NPOOUPKAMH, OJIEKTPOAbl H3MEpPHUTEIbHEIE,
SNIEKTPOIBI CPaBHEHUSA); 6 KOMIUIGKTOB JuIsi JabopaTopHOl pabGoThl IO  OHpEleIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI ¢ MpobOupkamu, HabOp peakTHBOB, pH-MeTpsl); BeITskHOM
mkad

YuebOHas AyAUTOPHS IS
MPOBECHUS TPYIIOBBIX H
WH/IMBUTYa bHBIX KOHCYIIbTAIAHA

AynutopHast nocka; Komrmekr ydeOHON MeOenu; 6 KOMILICKTOB AJsl JTabopaTopHOil paboThI MO
OIIPEACICHHIO KECTKOCTH BOABI (IITATHUBBI C MPOOMpPKaMH, HAOOp XUMUYECKHX pEarcHTOB); 6
KOMIDIEKTOB UIsl Ta0OpaTOpHOH pabOThHI IO OIMPEAEICHHIO IEKTPOIPOBOAHEIX PAaCTBOPOB COJEH
(ITK-2mT., WCTOYHMK TOKa-3 INT., IITaTUBBl C NPOOUPKAMH, OJIEKTPOAbl H3MEPUTEIbHEIE,
QNIEKTPOJBI CpaBHEHUs); 6 KOMIUIGKTOB JJsI J1a0OpaTopHOil paboOTBl MO  OIpENCIICHUIO
HOHOOOMEHHBIX peakiuid (IITaTHBEI C NMpoOmpkamu, Habop peakTHBOB, pH-MeTpsl); BEITsHKHOM
mKad

YuebHas ayAUTOPHS i | AyoutopHast nocka; Kommuiekt yuebHoii medenu

NpOBEACHUS TPYMIOBBIX u

WHIMBAAYAIbHBIX KOHCYIbTAIHH

YuebHas ayJAUTOpUs Jutst | AyauropHas 1ocka; KoMiuiekT yae6HON Mebenn

IpOBEACHUS TPYIIOBBIX u

VHUBUIYalIbHBIX KOHCYIIbTALMH

VYuebHas ayIUTOPHS Ui | AynuropHast nocka; Kommiekt yaeOHoi medenn

MPOBEACHUS TPYIITOBBIX u

VHIUBUIYalbHBIX KOHCYIbTAIUI

VYyeOHas AyAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu

MPOBEICHUS TPYIITOBEIX u

WHIBAIYaIbHBIX KOHCYIbTAIHH

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBEICHUS 3aHATHI | (CTalMOHAPHBIN), SKpaH (cTanuoHapHslii), [IK (mepenocHoit)

JICKIMOHHOTO THITA

YuebHas ayAUTOpUS quis | AynuropHas nocka; Komrurekt ydeOHONM Mebenn; MynsTumenuitHoe o0opymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTauoHapHbIi), [TIK (mepeHocHOH)

JIEKIIMOHHOT'O THIA

YuebHast ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHON Mebeny; MynmbTuMenuiiHoe 00OpymOBaHHE: MPOSKTOP
MPOBEACHHS TEKYIIEro KOHTPOJI | (CTalMOHApPHBIH), SKpaH (cTarroHapHsIi), [TIK (mepenocHoM)

U IPOMEXKYTOYHOU aTTeCTaluK

YuebHas ayAUTOPHS i | AyoutopHast nocka; Komrutekt ydueGHON Mmebenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP

IIPOBEJIEHHUs TEKYIIEr0 KOHTPOJIS
U IIPOMEXKYTOYHOH aTTeCTalU

(cTaumoHapHbIit), 3kpaH (craumoHapHslii), 1K (mepeHocHoit)




