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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 23.03.03 HampasneHue MNOATOTOBKH "OKCIUIyaTalys TPAaHCIOPTHO-TEXHOJOIMUYECKHX
porpamMma MAIIUH I KOMIIIEKCOB"
IMpopunp "Okcruryaralys Ieperpy304HOro OOpYJOBaHHMS IIOPTOB U TPAHCIOPTHBIX
TepMUHaIOB"

roJl Hayaja noarotosku 2023
Keanudukarus d0akanaBp
®dopma o0ydeHust o4Has
OO01mast Tpy10eMKOCTh 33ET
YacoB o yueOHOMY IJIaHy 108 Bupas! KOHTpoOJIA Ha Kypcax:
B TOM YHCIIC: 3auer 2

ayIUTOPHBIE 3aHATH 54

caMocCTosTebHas paboTa 50

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit v | PO | v PIT
Jlexun 36 |36 |36 |36
JlabopaTopHbie 18 (18 |18 |18
WHas koHTaKTHas 4 4 4 4
pabota
Uroro ayn. 54 |54 |54 |54
KonrakrtHast pabora |58 |58 |58 [58
Cam. pabora 50 [50 |50 |50
HUrtoro 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 OCHOBAHHH y4e0HOTO ILIAaHA 00Pa30BaTeJbHONH MPOrPaMMBI:

23.03.03 HanpasneHue NOATOTOBKY "DKCIUTyaTallUsl TPAHCIIOPTHO-TEXHOJOTHUECKUX MAlllMH U KOMIUIEKCOB"
IIpodmis "Dxcruryararys neperpy309HOro oOpy10BaHHs IIOPTOB U TPAHCIIOPTHBIX TEPMHUHAIOB"
roJ Havaja noarotosku 2023

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

3aBenyromuii kadenpoii Jimaesmu Onbra Uropesna



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
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 | Marepuanosenenue. TexHOIOTHsI KOHCTPYKIIMOHHBIX MaTepHUaIoB

2.2.2 | ®usuka

2.2.3 [ Merpomnorus, CTaHAapTHU3aNNS U CePTUPHUKAIHS

2.2.4 | ConpoTHBIECHHE MaTEPHATIOB

2.2.5 | Teopernyeckas MEXaHUKa

2.2.6 | TeopeTruecKre OCHOBBI SMEKTPOTEXHUKH

2.2.7 | I'mppomexanuxa

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 [ O0mmas 3IeKTPOTEXHUKA M HIEKTPOHHUKA

2.2.10 | Teopusi MEXaHU3MOB MaIllUH

2.2.11 | TexHndeckas TepMOJIMHAMUKA U TeIJIoNepeaaya

2.2.12 | CynoBble BcioMOraTeIbHbIe MEXaHU3MBbl, CHCTEMBI U YCTPOUCTBA

2.2.13 | [InaBaTensHast

2.2.14 | CynoBble KOTEIbHBIE U IAPOIIPOU3BOIAIINE YCTAHOBKU

2.2.15 | DnexTpoobopyI0BaHKE CYI0B

2.2.16 | CynoBble ABUraTeId BHyTPEHHETO CTOPaHUs

2.2.17 | CymoBbie TypOOMAIINHBI

2.2.18 | CynoBble X0JI0AUIbHbBIE YCTAHOBKU U CUCTEMbl KOHAUIIMOHUPOBAHUS BO3AyXa

2.2.19 | TexHonorHsI TEXHUIECKOTO OOCTY)KHMBAHUSI K PEMOHTA CYJIOB

2.2.20 | OcHOBBI aBTOMATHKHU U TEOPHUHU YIIPABICHUS TEXHUIECKIMHU CUCTEMaMHU

2.2.21 | O6mast 3IEeKTPOTEXHUKA U IEKTPOHUKA

2.2.22 | TemnoTexHuka

2.2.23 | O6mas 21eKTPOTEXHUKA U DIIEKTPOHUKA

2.2.24 | TemnoTexHuKa

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

OIIK-1: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE U 00IeMHKeHePHbIe 3HAHMS, MEeTOIbl MATEMATHY€eCKOr0 AHAJIU3A U
MO/JeJIMPOBAHNS B MPO()eCCHOHATbHOU IesITeIbHOCTH;

OIIK-1.2: TIpuMeHsieT ecTeCTBEHHOHAYYHbBIE M OOIIEHH)KEHEPHBIE 3HAHMUS, METOJIbl MATEMATHIECKOTO aHAIN3a U MOJICITHPOBAHYISI B
npodecCHOHANTBHON AeITENbHOCTH

B pe3yabTaTe ocBOeHHS THCIHUTIINHBI 00yJAIOIHIICS TOJIKEH

3.1|3nath:
3.2 | YmeTh:
3.3 | Bragern:
4. CTPYKTYPA JUCHUIIJINHBI (MOAYJISA)
Bun HaumeHoBaHMe pa3fesioB H TeM /BH/ 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHSA / Kype ATroT

Paznen | Pasmen 1. OcHOBHBIE OHATHS W 3aKOHBI XUHMHH

Cp Oo6urue nousatust xumun /Cp/ 2 2 0

Jlex OCHOBHBIE 3aKOHBI XUMUH /JIex/ 2 2 JI1.1 0




Cp

OcHoBHbIe 3aK0HBI xumun /Cp/

Paszmen | Pa3gen 2. CTpoeHne BemecTBa
Jlex Crpoenue aroma /JIex/ JI1.1
31
Cp Crpoenue atroma /Cp/
JIab Crpoenue aroma. Perienne 3anay /J1a6/ JI1.1
31
Jlex IMepronnueckas cucrema. [lepuoamaeckuii 3akoH /JIex/ JIT.1J11.2
2132
Cp Iepnoanueckas cucrema. [lepuoanaecknii 3axon /Cp/
Jlex Xumunueckas cBs3b /JIex/ JI1.1
31
Cp Xumuueckas cBsizb /Cp/
Pasmen | Pa3zpmen 3. Xumudeckasi TEepMOAMHAMHKA H KHHETHKA
Jlex DHepreTuka XUMHUECKUX peakiuii /Jlex/ JI1.1
31
Jla6 DHepreTrka XMMHUYECKUX peakiuii. Pemenune 3amayq /J1a6/ JI.1J11.2
32
Cp OHepreTrka XUMHYecKux peaknuit /Cp/
Jlex CkopocTh XuMH4YecKux peakuuit /JIex/ J1.1
31
Jla6 JIP 1. CxkopocTh XUMHUECKUX peakituii /J1ab/ JI1.1
JI1.2J12.1
J12.3
32
Cp CkopocTb XUMU4ecKkux peakuuii /Cp/
Jlex Xumnueckoe paBHoBecue /Jlex/ JI1.1
31
Jla6 JIP 2. Xummdeckoe paBHoBecue /J1ab/ JI1.2712.1
J12.3
32
Cp Xumnueckoe paBHoBecue /Cp/
HUKP WnauBunyansaoe 3ananue 1 /UKP/
Pazgen | Pazpen 4. XumMuueckue cucTeMbl
Jlex PactBOpEI U HX cBOiicTBa /JIek/ J1.1J11.2
32
Jla6 JIP 3. MonHOOOMeHHBIe peaknnu /J1ao/ JI1.2J12.1
J12.3
Cp PactBOpE! 1 M cBoOiicTBa /Cp/
Jlex Tanponus coneit /Jlex/
JIab JIP 4. T'maponu3 coneit /J1a6/ JI1.2J12.1
J12.3
32
Cp T'uaponus coseit /Cp/
Jlex OKuUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiun /JIex/
31
JIa6 JIP 5. OKuCIUTEIhbHO-BOCCTAHOBUTENbHBIE peakiuu /J1a6/ JI1.1
JI1.2J12.1
2.2
32
Jlek DIEKTpOXUHYECKHE CHCTeMBI /JIek/
€]
JIab JIP 6. 'anbBannueckuil anement. JIP 7. DnexTponaus pacTBOpoB U JI1.1J11.2
pacmiaBoB /J1a6/ 22
Cp Onekrpoxundeckue cuctemsr /Cp/
HUKP WnauBunyansHoe 3ananue 2 /UKP/ JI1.1 J11.2
31

5. COAEP)KAHME AVNCLHUILIAHBI (MOAYJIST)

Paznen 1. OCHOBHBIC ITOHATHS U 3aKOHBI XUMHH




Tema 1.1 OOmKe TOHATHS XUMUKA

OCHOBHBIC LICJTU U 32J1a91 JTUCLUILIMHBI, €€ CTPYKTYpa U CBA3b C AUCHUILUTHHAMHE B OOIIEH cHCTeMe IIOATOTOBKH CIECHUAIHCTA.
Xumunueckuil anemeHT. AtoM. IIpocThie u ciaoxHble BemecTBa. OTHOCHTENbHAs aToMHas Macca. Monekyna. OTHOCUTENbHAS
MOJIeKyIsIpHas Macca. Moibs. MonsipHas Macca. OCHOBHBIE METOIbI OMPEACTICHHSI COCTaBa MOJIEKYII, aTOMHBIX M MOJIEKYJISIPHBIX
Macc. DkBuBaseHT. MosgpHas Macca skBUBajieHTa. Kitaccel M Ha3BaHUSI XUMUYECKUX COETMHEHUH.

Tema 1.2 OcHOBHBIE 3aKOHBI XUMUHU

3aK0H COXpaHEHHSI MACChl ¥ PHEPTUU. 3aKOH 3KBHUBAJICHTOB. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH KPAaTHBIX OTHOIIEHUH. 3aKOH
9KBHUBAJIEHTOB. |'a30Bble 3aKOHBI.

Paznen 2. CtpoeHue BeriecTBa

Tema 2.1 Ctpoenne atroma. McTopust u3ydeHus: CTpOCHUsI aToMa. DIIEKTPOH, €ro 3aps, Macca u pasmepsl. OnbITel Pezepdopaa.
IInanerapHast MozieNb CTPOEHUS aTOMA, €€ CBSI3b C TEOpPUEH KBAaHTOB U criekTpamu. Henoctatku Teopuu bopa. KBaHTOBBII XapakTep
HOTTIOMEHHs U u3nydeHus sHeprun. [locrostHnas [1nanka. Ypasuenue ae bpoiina. Ypasuenue Hlpenunrepa. CooTHomeHne
HeomnpezeneHHoctH [ eiizen6epra. KBaHnToBbIe unciia M nX GpU3HUECKUi cMbICI. ATOMHas opOuTaib. Pactipenenenue 3J1eKTpoHoB
10 YPOBHSM ¥ MTOJYPOBHSIM B 3aBUCHMOCTH OT SHEPTETHUECKOTO COCTOSHMSA. DIEKTpOHHas KOH(UTyparms atoma. CBOHCTBa
XMMHYECKOT0 IEMEHTa B 3aBUCHMOCTH OT €r0 MICKTPOHHOH KOH(DUTypaIuy.

Tema 2.2 [lepuonuueckas cuctema. [leproandeckuii 3aK0oH

CrpykTypa nepuoandeckoit cucremsl. Ilepronnueckue 1 HerepuoandecKUe CBOMCTBA aeMEHTOB. Polib aTOMHOM Macchl B
knaccudukanum. [lepuonndeckuii 3axon J[.M.MenneneeBa BaneHTHOCTh. 3aKOHOMEPHOCTH BAJICHTHOCTH B 3aBHCUMOCTH OT
MOJIOKEHHUS B CHCTeMe. 3aKOHOMEPHOCTH U3MEHECHHUS paliyca aToMa, S3HEPTUH CPOJICTBA K AEKTPOHY, SHEPTUH MOHU3ALUH U
3NIEKTPOOTPULIATENILHOCTH, B IEPUOUUYECKOH cucTeMe. I1epruoIuuHOCTh H3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U HX
COEJIMHEHUH.

Tema 2.3 Xumuueckasl CBA3b.

IIpupona cust XUMHUYECKOro B3auMoaeiicTBus. MIoHHas CBsI3b. DNEKTpocTaTHUECKOe B3auMo ieiicTBre HOHOB. CHIIBI OTTAIKUBAHUS
MeJly pa3sHO3apsKEHHBIME HOHAMU Ha ONM3KUX paccTosHUAX. KoBaneHTHas cBa3b. Bubl KoBaneHTHOH CBs3H. XapaKTEepHCTHKH
KOBAJIEHTHO! CBSI3U: JUIMHA, HAIIPABJICHHOCTb, IIPOYHOCTH. BaneHTHBIH yroin. ' mOpuan3anus aToMHBIX opOuTaneil. DHepris
pa3psiBa cBs3H. [1oNApHOCTD CBSI3H. JIUMOIBHBINM MOMEHT. JIUMOIH MOCTOsIHHBIC U HaBeeHHbIe. OMUHApHBIE (CUIMa-) H KPAaTHEIE
(T-cBsI3M).

OmnrcaHne KOBaJEHTHOW CBS3H METOJOM BAJICHTHBIX CBS3€H M METOIOM MOJIEKYISIPHBIX OpOuTAaiei.

Kpucrannsl. Tunsl KpUCTAIUIMYECKUX PELLETOK. DHEPIus peleTku. MeTaminueckas CBs3b.

BonopoaHas cBs3b. MEXMOJIEKYIIIPHAs U BHYTPHUMOJIEKYISIpHas BOAOPOJHAS CBA3b. MeXMONEKYIIIpHOE B3aUMOAEHCTBHE.
OpueHTallMOHHOE, MHAYKLIMOHHOE U TUCIEPCHOHHOE B3aUMOJCHCTBHE.

Kowmmurexcusie coennaenns. KoopaunannonHas Teopus. LleHTpansHeI HOH (KoMImiekcooOpaszosatens). [Ipupona cur
KOMIUTEKCO00pa3oBaTemss. 3aBUCUMOCTH ITOJI0KEHHS 3JIEMEHTa B IIEPUOMUECKOM CHCTEME U eTO CIIOCOOHOCTH K
KOMILIIEKCO00pa3oBaHHmIo. JInranapl 1 KoopauHanuoHHoe ynciio. [Ipupona cun nurangoB. BHyTpeHHss v BHEIIHsA cdepa
KOMIUTEKCHOTO coemHeHus. Kiaccudukanms u HOMEHKIaTypa KOMIUIEKCHBIX COSTMHEHHH. V30MepHs KOMIUIEKCHBIX COCIIHEHHMI.
XenaTHBIC COCJUHCHUS M X OCOOCHHOCTH.

®Pusnyeckue CBONCTBA BEILIECTB B 3aBUCUMOCTH OT XUMHUYECKHUX CBA3EH.

Paznen 3 Xumudeckasi TepMOAMHAMHKA U KWHETHKA

Tema 3.1 DHepreTuka XMMHUYECKUX MPOIIECCOB

IMonsATHE TepMOANHAMUYECKOH cHcTeMBl. TepMoquHAMIIEeCKHE TapaMeTphl CUCTEMBI. BHYTpEeHHSISI SHEPT 1S, SHTAIBINSA (TEIUIOTa)
1 paboTa. DHTAIBINS CUCTEMBI U €€ U3MECHEHHE. TepMOXIMUYECKIE YpaBHEHHS. DHTAIBINS (TEIIOTa) 00pa3oBaHus. TeoBbIe
3¢ GEKTH U UX UCTIONb30BaHUE B XUMHUYECKON TeXHOJIOrMH. 3akoH ['ecca u cinenctaus u3 Hero. Knaccugukanms
TEepMOJMHAMHUYECKUX IpolieccoB. HanpaBineHHOCTh XUMUYECKHX peakuuid. DuTponus. CBoboaHas sHeprus ['n66ca. CrannapTHast
sHeprus ' mb6ca obpazoBaHms

Tema 3.2 CKOpOCTh XMMHUECKUX PeaKIuit

CKOpOCTb XUMHUYECKUX PEaKIMil B TOMO- U T€TEPOreHHBIX CHCTEMaX. 3aKOH JEHCTBYIOMIUX MAcC JJIsl HEOOPAaTUMBIX peaKLuil.
Koncranra ckopocTy XMMU4ecKoi peakunu. GakTopbl, BAMAIOLINE HA CKOPOCTh PeaKLUil. 3aBUCUMOCTb CKOPOCTH OT TEMIIEPATYPBI.
IIpaBuno Baat-T'odda. Teopus Appernyca. Dneprus aktusanud. Llennsie peaknnu. IToHsTHE 0 peakIMAX ¢ pa3BETBICHHBIMH
HersiMy. 3ameuTenu peakuuii. dotopeakiuu. SaepHble peakuu. AKTUBHBIE MONEKYbl. KatanuzaTopsl. [oMoreHHblld 1
reTepOreHHbIH KaTanu3. 3HaueHne 1udQy3nn 1 BeIUMINHbI IUIOIAH paszeina das.

Tema 3.3 Xumndeckoe u (a30BOe paBHOBECHE

IonsTre 06 06paTUMBIX I HEOOPATHMBIX PEaKIHIX. XUMHUECKoe paBHOBecue. PABHOBecHe B TOMOTEHHBIX CHCTEMAaX. 3aKOH
JEUCTBYIOIINX Macc Ui 00paTUMBIX peakiid. KonctanTta paBHOBecus. @akToOphl, BIUSIONIME HA XUMUYECKOE PaBHOBECHE.
[Mpunnun Jle Hlatense. TepMoauHaMIKa XUMHIECKOTO paBHOBecHS. | eTeporenHoe paBHoBecue. [IpaBmiio das.

Pasznen 4 XuMudeckue CUCTEMBI

Tewma 4.1 PacTBOpHI U MX CBOMCTBa

O6pa3zoBanue pactBopoB. Kiaccudukarus pactBopoB. DHepreTuka pactBopeHust. CriocoObl BRIpXKEHHS COCTaBa PacTBOPOB.
CaoticTBa pacTBOpOB. PacTBOpH!I HeanexkTponutos. KommuratusHsie cBoiicTBa. PacTBOpEI nekTponuToB. MloHHOE pon3BeeHUE
BoZbl. BomopoqHblil v ruApOKCHIIBHBIN MTOKa3aTenu. MHAUKATOPEI.

Bydepubie pacTBOpEI.

Tema 4.2 I'maponus coneit

OcHoOBHBIE TUITBI THApoONu3a coseil. Crenens ruaponusa. Koncranra ruaponusza. Onpeaenenue pH pactBopa conu.




Tema 4.3 OxucnutenbHO-BoccTaHoBUTeNbHBIE peakiu (OBP). OcHOBHBIC TOHATHA AaHHBIX peakuuid. CTeneHb OKUCIEHHS.
OKHCIITENbHO-BOCCTAHOBHUTEIIbHBIC CBOWCTBA 3JIEMEHTOB M MX coetMHeHui. [IpaBuito snekTpoHHOro Oananca. YpasuuBanus OBP
METOJIaMH 3NEKTPOHHOTO W HOHHO-3JIEKTPOHHOTO OanaHca. PasHoBunHOCTH OBP. BaxkHeiime OKUCTIHTEN 1 BOCCTAHOBHUTEIIH.
OKHUCIUTENTFHO-BOCCTAHOBUTENEHAS TBOMCTBEHHOCTh XUMUYECKUX JIEMEHTOB.

Tema 4.4 DNeKTPOXUMHUYECKHE CHCTEMBI

ITonsTHE ANEKTPOXUMHUYECKOH CHCTEMBI. BUpl cucTeM. DNEKTPOAHBIN MOTEHIHAN METaIa. DIEKTPOXUMHUUYECKUH Psilt
HanpspkeHull. CBoiicTBa psAaa akTUBHOCTU. XUMHUYECKUE UCTOYHUKH IEKTPUYECKOro ToKa. I'anppanndeckuil anement. IlpuHnun
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
HOHOB Ha 2J1eKTpoIoB. BropuuHblie mporeccsl Ipu 21eKTpoiIn3e. SIBlneHue nepeHanpskeHus. DIEKTPOIU3 ¢ HEPACTBOPUMBIMU U
pacTBOpUMBIMH 371eKTpogaMu. 3akoHsl Dapazes. Bexon mo Toky. Kopposns metamnoB. OCHOBHBIE BHIBI KOPPO3UH. XUMHIECKas
KOppo3Hs. 3alUTHbIE UIEHKH Ha OBEPXHOCTH METAJUIOB. DIEKTPOXUMHYECKast KOPPO3Us. Y CIOBHUS, BIMSIOIIUE Ha PaboTy
KOPPO3HOHHBIX 2JIeMEHTOB. AHOIHBII nporecc. Katonnas nenonspusanus. [lenonspusaropsl. ATMocdepHas kopposus. Kopposus B
kucioit cpene. Kopposust nox geficTBueM Oy IAIOIIIX TOKOB. 3alINTa METAJUIOB OT KOPPO3UH. AKKyMYIsATOphl. Buns!. [Tpuamumm
paboTHI.

6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BrImonHeHbIe U 3alMIICHHBIC JAO0OPATOPHBIE PabOTHI
BrImoTHEeHHBIE U 3a4TEHHBIC WHIUBUAYaTbHBIC PAOOTHI
3a4er 1Mo JUCLMIUIHHE

6.2. Tembl NUCbMEHHBIX PadoOT

6.3. KonTpoJibHbIe BONPOCHI U 3aJaHUS

Bormnpocs! k Ko10KBUYMaM:

1. ITonsTie 0 BHYTpeHHEN 3Hepruu cucteMsl. [1epBblil 3akoH TepMoarHaMUKU. Ero npuMeHenue Ui H30XOpHbIX U U300apHbIX
IIPOLIECCOB.

2. [onsarue 06 sHTanemun. 3akoH ['ecca u ero ciaenctus. [loHsATHE O TEIO0Tax 00pa30BaHUS CIOXKHBIX BEIIECTB. Pacuer
W3MEHEHHUS SHTAJIBIINY IPU XUMHYECKUX PEAKLUX.

3. ITonsTre 06 3HTponMU. BTOpoii u TpeTnit 3aKoHbI TepMoTUHAMUKU. CTaHaapTHAs SHTPOINS BemecTBa. PacueT n3MeHeHHs
SHTPOIHIH CHCTEMBI.

4. Ionsatue 06 n300apHO - H30TEpMUUECKOM NOoTeHIUane. OCHOBHOE ypaBHEHHE TEPMOJMHAMUKH. Y CIIOBHUS BO3MOKHOCTH
NpOTeKaHus mporecca. Pacuer m3meHeHus cBoboaHo sHeprun ['nodoca.

5. Xumuueckas kuHeTHka. CKOpOCTh XMMHUECKOH peakliMd B TOMOT€HHOW U TeTEPOreHHON crcTeMax. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakly OT KOHLUEHTpauuu. Ousnueckuil CMbIC KOHCTaHThI CKOPOCTH XUMUYECKOW peaKIiy.

6. BausHue TemnepaTypsl Ha CKOpOCTh XuMuuecko peakituu. [Ipasuio Baut 'odda u remneparypubiit koadduiiuent. Teopust
Appennyca. 3aBUCUMOCTh CKOPOCTH XUMHUECKON PEaKIUK OT SHEPTUH aKTHBAIIHH.

7. Karanu3. OcCHOBHBIE NIOJIOKEHUS TEOPUH KaTaiau3a. MexaHn3M TOMOTE€HHOT0 U T€TepOreHHOI0 KaTaiusa.

8. IlonsTHe 006 0OpaTUMBIX peaKIUAX U XUMHUUYECKOM PAaBHOBECHH. 3aKOH JIEHCTBYIOIIMX Macc i1 00paTUMBIX cucTeM. CBS3b
KOHCTAHTHI PABHOBECHS C TEPMOJTUHAMHYCCKUMHE (DYHKIIHASMH.

9. Mpunanun Jle-1llarenbe. BinsHue n3aMeHeHNsT TEMITEPATYPBI, TaBICHUS, KOHIICHTPAIIUH BEIIECTB Ha CMEIIICHUE PAaBHOBECHS B
CUCTEME.

10. Obmas xapakreprucTuka pacTBopoB. CriocoObl BbIpaXKEHUs KOHIICHTPAIUI paCTBOPOB

11. OxucimtensHO-BoccTaHoBUTENbHBIC peakiuu (OBP). [ToHsTHE O CTENICHH OKHUCIICHHUS, OKUCIUTEINSX U BOCCTAHOBUTEIIAX.
Baxnelinme OKUCIUTENH U BOCCTAHOBUTEIH.

12. MeToap! cocTaBleHUs YpaBHEHUI OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakuuii. OBP B pasnuunbix cpenax. Tumst OBP.

13. Teopus 31MeKTPOIHBIX TOTEHIMAI0B. Y paBHeHre HepHera. Onpenenenue cTaHapTHBIX 3JIEKTPOIHBIX NOTEHIIMAIOB.
YeTpoiicTBO BOJOPOAHOTO MIEKTPOAA. Pan HanpshkeHUi MeTaoB.

14. T'anpBaHUYECKHE 3JIEMEHTHL. Y CTpOHCTBO U IpHHIHI paboTsl. Pacuer 3/IC.

15. DnexTponu3 B paciyiaBax U pacTBOpax MEKTpoauToB. [locnenoBaTenbHOCTh MPOLIECCOB MPOTEKAIOIIMX HA aHOME U KaToJe.
3akonsl ®apanes. Pacuer 00beMa U MacChl BEMECTB, BBLICITHBIIMXCS MIPH dJEKTpou3e. [IpuMeHeHre 3IeKTpoIu3a.

16. Koppo3zns MeTaimioB. XuMudecKas ,31eKTpoxuMudeckas. CriocoOB! 3al[TEl METAJUIOB OT KOPPO3HH.

17. Akkymynstopsl. Kucnotnsie. [llenounsie. [TpuHnmn paboTst

TuIoBEIe BOIIPOCH! K 3aIIUTE Tab0paTOpHOit paboThl «CKOPOCTh XMMHYECKHUX PEAKIH»

1. JaTe ompeneneHre CKOPOCTH XMMUYECKOH PEaKLMU B FOMO- M I'€TEPOr€HHbIX CHCTEMAX.
2. 3aKkoH eHCTBYIONIMX Macc Al HeOOPAaTUMBIX PeaKIUii.

3. Teopust AppeHuyca. DHeprusi aKTHBAIMH.

4. IMpasuno Banat-T'odda. TemneparypHsiit ko3 duIpeHT.

TumoBsle BONPOCHI K 3alUTe J1aO0paTOpHO paboThl «XHUMHUUECKOE PABHOBECUE)

L. OmnpeneneHrne XMMHYECKOTO paBHOBeCUs B cucTeMe. Ero yciosus.

2. 3aK0H AEHCTBYIONMX Macc Ui 0OpaTHMBIX PEakIHii.

3. ITpunnun Jle-Ularense.

TuIoBkIe BOIPOCHI K 3aIIUTE TabopaTopHOil paboThl «VIOHHO-0OMEHHBIC PEaKIHI




Kakne peakiuu Ha3pIBArOTCS MOHOOOMEHHBIMH? B 4eM MX oTiM4YMe OT JPYruX THUIIOB PEaKIHii?
Kakue nmpusHaky HEOOpaTHMOCTH MOXKHO HaOJIIO/IaTh BO BPEMsI IIPOBEJCHUS ONbITA?

YeM OTIMYAIOTCS CHIBHBIC IEKTPOIUTHI OT CIaOBIX?

Kaxkne BemecTBa OTHOCST K MaJIOIUCCOLUUPYIOMUM ?

TI/IHOBbIe BOIIPOCHI K 3aIuTe 1abopaTopHOH paboTel «['uaponus comei»

B~

L. Yro takoe ruaponus? Buasl runponusa.

2. KakoBbl KOJIMYECTBEHHBIE XapAKTEPUCTUKYU MOJHOTHI IIPOTEKAaHUs THIponn3a’?

3. Kaxkne ¢axkTops! BIHAIOT HA IIPOLECCH THApOnn3a?

4. Jlo Kakoii cTeneHy npu OOBIYHBIX YCIOBHSAX HPOTEKAET MMAPOJIM3 MHOTO3apsIHBIX KaTHOHOB M aHUOHOB?
5. MozkeT n1 pacTBOp OCTaBaThbCs HEHUTPAIBbHBIM, €CIIH PACTBOPEHHAS COJb CHIBHO THAPONN30BaHa?

6. Kax onpenenuts pH B peaxunu ruaponmsa? UTo COyXKHT CHTHAIOM A onpeneneHus pH?

TumoBsle BOMPOCHI K 3aIuTe 1abopaTopHOil paboThl «OKUCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIII

L. YeM OTINYAIOTCSA OKUCIMTENLHO-BOCCTAHOBUTENBHBIE PEAKLIUM OT APYTUX XMMHUYECKHUX PEaKIMi?

2. Kakue BelecTBa Ha3bIBalOTCS OKUCIUTESIMU, a KAKHE BOCCTAHOBUTEISIMU?

3. Kaxkne cBoiicTBa — OKHCIUTEIbHBIC MM BOCCTAHOBUTEIBHBIE — MOTYT MPOSBIATE coequHeHHs Mapraniia KMnO4,
MnO2, Mn(OH)2?

4. Kak m3MeHstoTCs CTEeNeHN OKUCIEHUSI OKUCIUTENS U BOCCTAaHOBUTENSA?

5. Kakue creneHu OKHMCIECHUS 110 3HAKY MOTYT UMETb METaJlIbl U HEMETAJIbl B CBOUX COEIUHEHUAX?

TunoBsle 3a1aHus MO JUCLUIIIINHE:

1. PaccunrtaTh 3KBHBaNeHTHBIE Macchl ciemyrommx coeaunenunit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath SnMeKTpOHHYIO KOH(UTYpAIMIO aToMa MapraHiia. YKa3aTh BO3MOXKHBIE BaJICHTHOCTH M XMMHYECKHE CBOMCTBA.
OnucaTh KBAaHTOBBIMH YHMCIaMU BaJICHTHBIE 3JIEKTPOHBI aTOMa.

3. Paccunrtath TemnoBoit 3ddekT peakiuu ropeHus aneTHicHa (H.y.)

4. PaccuuraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHUYECKOM peakiuy , eciid yBeIUUuTh Temmeparypy c¢ 50 go 80
rpagycoB 1o Lenbcuto, TemuepaTypHblil KO3QQHULIMEHT paBeH 3.

5. Kyna cmectutbes xumuueckoe paBHoBecre cucteMbl A(T) + 2B(1) «C (k) AH<O ; ecnu

U YBEIIMYUTHL TEMIIEPATYPY

O MOHU3UTH KOHIIEHTPALUIO BeulecTBa B

0 [IOHU3UTH JJaBJIEHHE B CHCTEME

HAIMCATh BEIPAYKCHUE ISl KOHCTAHTHI PAaBHOBECHS JaHHOM PEakIvy.

6. Paccuntars MomsapHyro koHumeHTpamuio 200 r 20% pactBopa xyopuaa kamsrus ([1=1,015 r/mm).

7. Ha ckonbko MOHM3HUTHCS NaBieHUe mapa Haj pactBopoM mpu 25 °C, cogepkammM 15 1 rmoko3sl B 150 r Boasl. Jasnenue
napa HaJ{ YUCTbIM pacTBOpUTENeM(IIpH TOM ke Temrneparype) paBHo 26 klla.

8. Hanmcats peaknuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxkIoM cilydae THIPOJIN3a.

9. YPOBHATE METOJOM 3NIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnS0O4 + K2504 + H20

10. Paccunrates D/IC ranbBaHUYECKOIO JIEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/m 1 [0,01] Monb/1. YKa3aTs HalpaBiIeHHE TBHKEHUE DIIEKTPOHOB.

NnnuBuayansHble pabOTHI 1O KaX/I0H TeMe
- "OCHOBBIHE 3aKOHBI XUMUH"

"CrtpoeHne aroma"

"XumMuueckas cBI3b"

"DHepreTrka XMMUYECKUX peakuuil"
"Kunetuka XuMHUYECKUX peakuuii”
"Xumuueckoe paBHoBecHe"

"CocraB pacTBopoB"

"CgoiicTBa pacTBOpOB"

"T'uaponus conei”
"OKHCINTENBHO-BOCCTAHOBUTEIbHBIC peaKiuu"
"["aipbBaHUYECKUH DJIEMEHT"

"DIeKTpOIU3 pacIiiaBoB U pacTBOPOB"

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

Pemenne THIOBBIX 3aJaHUH, TECTOB, 3aIIUTA TEOPETHUECKOTO MaTepHalia Ha 1a00OpaTOPHBIX 3aHATHIX.
JlaGopatopHas paboTa cunTaeTcsi CIaHHOM, IPU BHIOJIHEHUH CIEAYIOIIMX YCIOBHIA:CTYAIEHT HA Hel MPUCYTCTBOBAI, BHITIOIHMII,
3alIUTHI TEOPETHYESCKUI MaTepua 1o JaHHoi Teme. MHIMBHIyansHas paboTa CYMTAeTCs BBIIOIHCHHOM, IPU PEIICHUH
crynerToM 70% 3amaHuii comepiKalmxcs B BApHaHTe.

3auer 1o JUCHUIIMHE CTABUTCA 110 UTOraM pa60TbI 06yqa10meroc;1 B TEYCHUEC CEMECTPA, BLIPAKKCHHBIM B BUJI€ BBITTIOJTHCHUSA
WHIUBHAAYAIBHBIX pa0OT, pabOTHl Ha KOJUJIOKBUYMaX, BBITOJHEHHS U 3alIUTHI Ja0OPAaTOPHBIX PadoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi 1utepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH | 3armaBue | W3narenscTBO, TOI




ABTOpBI, COCTaBUTETH 3arnaBue W3znarenscTBO, TOI
JI1.1 [Pocun U. B., Tomuna |OOmas u Heopraundeckas xumust. CoOBpeMeHHBIH Kypc: YdaeOHoe Mocksa: U3garenscTBo
JL I mocobue s 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nmuaka Huxomnait 3amauu ¥ yIpaXKHEHUs 1Mo 00IIe XMMHUU: yued. mocoone Mocksa: UuTerpain-
JleonnnoBuy IIpecc, 2001
7.1.2. lonoHUTEIbLHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTEIHU 3arynaBue WznarenscTBo, rox
JI2.1 | BurBununa 'anuna O0mas xuMus: 1a00paTOPHBIN MPAKTUKYM: A CTyA. | Kypca, o0yd. Hosocubupck: HI'ABT,
Hukonaesna o crett. 280700 "Texnocdepnast 6e3onacHOCTh" 2012
JI2.2 |3aiines B. I1., XuMHUA: METOANYECKHE YKa3aHUS M0 BBIIIOIIHEHUIO Ta00PATOPHBIX Hosocubupck: CI'YBT,
Moxkposuukast H. I1., | pabot 2018
Kupumok A. U.
JI2.3 | SIpocnaBieBa AHHa Xumust: 1a0apoTOPHBIA PAKTUKYM Hosocubupck: CI'YBT,
CepreeBHa 2018
7.2 IlepeueHb pecypcoB HH(OPMALMOHHO-TeIeKOMMYHHKAMOHHOIi ceTn "WHTepHeT"
31 | Konchekr nekiwii mo odmeil xuMun
32 | O6pa3zosatenshslil mopran CI'YBT. DnexrponHslit kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)
Hasnauenue Ob6opynoBaHue
YuebHas AyIUTOPHS i | AynuropHas pocka; Kommiekt yge6Ho# Mebenn; KoMIIIekTsl XHMIYECKOH TMOCYIBl U PEakTHBOB
HPOBEACHUS TPYIIIOBBIX 1 | A1 IPOBEACHUS XUMHIECKOTO IPAKTUKYMa; BRITsDKHOIT mxag
VHIUBUIYalbHBIX KOHCYIbTAIUI
YuebHas ayIUTOpHs Juist | AynuropHast nocka; Komruiekt yueOHONH MeOenu; 6 KOMIUIGKTOB JUlsl J1a0OpaTopHO# pabGoThl 1O

IIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOM aTTeCTAUH

OTIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MpPOOMpKaMH, HAOOp XUMHUYECKHX pEarcHToOB); 6
KOMIUIEKTOB Ul 1a0OpaTOpHOH pabOThI IO OMpPEAEICHHIO 3JIEKTPOIPOBOAHBIX PAaCTBOPOB CoIeH
(ITK-2mT., MCTOYHUK TOKa-3 IUT., IITaTUBBl C NPOOUPKAMH, OIEKTPOABI H3MEpPHUTEIbHEIE,
SNIEKTPOJbl CpPaBHEHUSA); 6 KOMIUIGKTOB JuIsi J1abopaTopHOHl paGoThl IO  OHpEeIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C NMpoOupkamu, Habop peakTuBOB, pH-MeTpsr); BrrTsoxHON
mKadg

YuebOHas AyAUTOPHS IS
MPOBECHUS TPYIIIOBBIX H
WH/INBUTYaJIbHBIX KOHCYIbTAIAHA

AynutopHast nocka; Kommiuekr ydeOHON mebenn; MynbTiMenunitHoe 00OpyIOBaHHUE: MPOCKTOP
(cranpoHapHbIi), 3kpaH (cTannoHapHsii), [TK (mepeHocHo)




