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PaGovass mporpamMMa JMCIUILTHHBI «XWUMHS» COCTaBI€Ha B COOTBETCTBHM C TpPeOOBaHHSIMHU
®deiepallbHOTO TOCYAaPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAapra Beiciiero obOpasoBanus (PI'OC BO),
YTBEP)KIACHHOTO MpHKa3oM MuHHCTepcTBa oOpa3oBanust 1 Hayku Poccuiickoit @eneparnyum 14.12.2015 1. Ne
1470. Pabouass mporpamma mpeAHa3HAuYeHa [UId MOATOTOBKM OakanaBpa mo Hampasienuio 23.03.03
IKCIUIyaTaAlUsl TPAHCHOPTHO-TEXHOJOTMYECKMX MAalIMH M KOMIUIEKCOB, mnpopuiab - Cepsuc
TPAHCHIOPTHBIX M TEXHOJIOTHYEeCKUX MALUIMH M 000py10BAHUS.

Hacrosimas pabovas nmporpaMma TUCHUIUIMHBI COCTaBJIeHa B PaMKax OCHOBHOW MpO()eCCHOHAILHOM
oOpaszoparensHoii nporpammbl (OITOIl) u  yuuThIBaET OCOOCHHOCTH OOYYECHHS IPH HHKIIO3HBHOM
00pa3oBaHMUHM JIUI] C OTPAHUYECHHBIME BO3MOKHOCTSIMU 310poBbs (OB3) 1 nmHBANMHIIOB.

CocraBuTeldb — KaHAWIAAT TEXHUYECKMX HayK, JOLEHT Kadedpbl «MareMaTHUECKUE H
€CTECTBCHHOHAYYHBIC TUCUUILIMHBI» X0XJ10B A.B.

Pabouass mporpamma JMCHMIUDIMHBI OOCYXJIeHa Ha 3aceqanud kadenapel «MareMaTHyeckue H
€CTECTBCHHOHAYYHBIC TUCITUILITMHEBI»
«01» mapta 2017 1. (mpoToxom Ne 01).

3aB. kadenpoii «MaTeMaTHYECKUE U €CTECTBEHHOHAYYHBIC _
JUCIUTIIINHBD», " {/ L. E.M. Bacapsiruna
JIOKTOp TEXHUYECKUX HayK, podeccop

PabGouass mporpaMMa  IUCHHMIUIMHBI  OJ00OpPEHa  METOAMYECKOM  KOMHCCHEH  HH)KEHEPHO-
TEXHOJIOTHYECKOTO aKyIbTeTa
«06» mapra 2017 r. (mpotokon Ne 05).

[Ipeacenarens METOIUYECKON KOMUCCUU A I1. 3bipsiHOB
WHXCHEPHO-TEXHOJIOTUIECKOTO (haKyIbTeTa,
KaHIUIAT TEXHHYECKUX HayK, TOTICHT / p—
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COJEPXAHME

[Mnanupyembie pe3yabTaThl OOyUEHUS IO JUCIUIUINHE, COOTHECEHHBIC C TUTAHU-
pyeMbiMu pe3yibTaTamMu ocBoeHus OITOII
1.1. Ienp u 3a7a4n OUCIUTLINHEI
1.2.  Ilmaaupyembie pe3yabTaThl OOyUYEeHHUs 10 JUCIUTIINHE (TTOKa3aTenn
c(hOpPMHUPOBAHHOCTH KOMITETEHITHH)
Mecto nqucuumimabl B ctpykrype OITOIT
O06beM TUCIMIIMHBI U BUIBI Y4eOHON pabOThI
3.1.  Pacmpenenenue o0ObemMa TUCIUIUIMHBI IO BUAAM y4eOHOU paboThI

3.2.  Pacmpenenenue yueOHOro BpeMEHH IO pa3zeiaM U TeMaM

CtpyKTypa U colep:kaHue JUCIUILTUHBI

4.1. CopnepxaHue TUCUUILIAHBI

4.2. CopepxxaHue JEKIUH

4.3. CopaepxaHue J1aOOpaTOPHBIX 3aHATUH

4.4. CopepxaHue NMPaKTUYECKUX 3aHITUI

4.5. Bwuabl U coaepKaHue CaMOCTOSTENIbHON PabOThI 00yYarOIIUXCsI
YueOHO-MeToAMIeCcCKOe 00eCIedeHuEe CaMOCTOATEIbHON PabO0ThI 00 yJatOIIHXCS
MO TUCIUTUINHE

@DOH/J1 OLIEHOYHBIX CPEJICTB AJIs IPOBEACHUS MPOMEKYTOUYHON aTTecTaluu 00y-
YAIOMIUXCS MO TUCITUTUINHE

OcHoBHasl U JOTIOHUTENbHAS yueOHas tuTepaTypa, HeoOXxoaumMas Ui OCBOCHHUS
JUCITUTLIAHBI

Pecypcel nHpopmManmoHHO-TeIeKOMMYHUKAaMOHHON ceTH « HTepHeT», Heo0xo-
JUMBIC JJIS1 OCBOCHUS JUCIUILTAHBI

MeTtoauueckue yKkazanust st 00y4aroImmuxcsi 0 OCBOCHUIO TUCIUTUIMHBI
WudopmalinoHHble TEXHOJIOTHUH, UCTIOIb3yEeMbI€ IIPU OCYIIECTBIEHUU 00pa30Ba-
TEIHHOTO MpOoIecca Mo AUCHUIIINHE, BKIII0Yas IepeueHb MporpaMMHOTro obecrie-
YeHHs] U UH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

MarepuanbHO-TeXHHUYECKas 0a3a, HEOOXoAUMast Il OCYIIECTBICHUSI 00pa3oBa-
TEJIBHOIO MpOoLecca M0 AUCHUIIIINHE

WNunoBamonnsie popmbl 00pa30BaTEIbHBIX TEXHOIOTHIA

[Tpunoxenue Nel. @oH/ OLIEHOYHBIX CPEACTB VISl TEKYIIIEr0 KOHTPOJIS ycIeBae-
MOCTHU Y TIPOBEJICHHS MPOMEKYTOYHON aTTeCTaIlMK 00YUJaIOIIUXCS 110 TUCITU-
TUTHHE

Jluct perucrpanuu U3MEHEHUIN
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1. [lnanupyemble pe3yabTAaThl 00yUeHHS 10 JUCHMUILIINHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMHU pe3yiabTatamu ocBoenusi OIIOII

1.1. Heab u 32124 TUCUMIIJIMHBI

bakanaBp mo HampaBiIeHUIO MOArOTOBKM MO HampasieHuro 23.03.03 Dkcmryaranus TpaHc-
MOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB JIOJKEH OBITh MOJATOTOBJIEH K CIEAYIOUIMM BUAAM
npoeCCUOHATILHON J1eATENFHOCTH: MPOU3BOACTBEHHO-TEXHOJIOIMYECKON, SKCIIEPUMEHTAIbHO-HCCIIe-
JIOBATEJIbCKOM, CEPBUCHO-3KCILTyaTallHOHHOM.

Heab AMCHUIUIMHBI — CHOPMHUPOBATH y 00yJaIOMUXCs CUCTEMY (yHaMEHTAIbHBIX 3HAHUHN 110
XUMHUH, HEOOXOIUMBIX TS TIOCEAYIOMIEeH MOATOTOBKM OaKajgaBpa, CriocoOHOro K d(ppekTuBHOMY pe-
IICHUIO MPAKTHUECKUX 33/1a4 CENIbCKOXO03HCTBEHHOTO IIPOU3BO/ICTBA, a TAK)KE CLIOCOOCTBYIOLIUX J1allb-

HEeHIIeMy pa3BUTHIO JTUYHOCTH.
3agauu AUCHHUILINHBIL:

— W3YYUTh OCHOBHBIE XUMHUYECKHUE SBJICHUS, OBJIAZETh (PYHAAMEHTAIbHBIMU MTOHATUSAMH, 3aKO-
HaMHU U TEOPUSIMU KIIACCUYECKON U COBPEMEHHOU XUMUH;
— c(OopMHPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHHS 1 COBPEMEHHOT'O XUMHUECKOTO MBIIIIICHHUS;
O3HAKOMUTBCS C HAYYHOM anmaparypoi 1 MeToJaMi XUMUYECKOTO UCCIIEI0OBAHMSI, TPHOOPECTH HABBIKU
IIPOBEJCHUS XUMUYECKOTO IKCIIEPUMEHTA;
— HayYUTHCS BBIIEIATh XUMUYECKOE COJIEpKaHKue B MPO(eCcCHOHANBHBIX 3a/1a4ax Oyaymiei aes-

TCJIIBbHOCTH,

— OBJIaJIETh METOJJaMH PELICHUS MPO(PECCUOHATBHBIX 3a1au.

1.2. IInanupyemsle pe3y/abTaTbl 00y4eHHs 0 AUCHHUILINHE (MOKa3aTeJu cCGOPMHPOBAHHOCTH
KOMIIeTeHIH )

[Inanupyemsie pe3ynbTaThl

[Inanupyemsbie pe3ynbTaThl 00yueHHS 0 AUCLUIIIMHE

TOTOBHOCTh IPUMEHATH CH-
creMy (GyHIaMEHTAIbHBIX 3Ha-
HUI (MaTeMaTHYECKHX, €CTe-
CTBEHHOHAYYHbIX, HHXEHEp-
HBIX M 3KOHOMMYECKHX) [UIs
UACHTHQHUKALNH, POPMYIUPO-
BaHUS W peEIICHUs TeXHHYe-
CKUX U T€XHOJIOIMYECKUX IPO-
OnmeM DJKCIUTyaTaluH TpaHC-
MOPTHO-TEXHOJOTMYECKHX Ma-
LIMH ¥ KOMILJIEKCOB

3HaTh. OCHOBHBIC 3a-
KOHBI XUMHH, SIBIICHUS U
MPOIIECChl, Ha KOTOPBIX
OCHOBaHBI  TPHUHIIUITBI
TEHCTBUS 00HEKTOB MPO-
(heccuoHanbHON nest-
TENBHOCTH M KOTOPBIC
HCIIOJB3YIOTCS IS pe-
IICHUST MHXCHEPHBIX 3a-
nad - (b.1.5.8-3.1)

KEH YMETb: HCIIOJIb-
30BaTh OCHOBHBIE XU-
MHYECKHE 3aKOHBI U
moHsTUss B mpodec-
CHOHATbHOU Jest-
TENBHOCTH H TS pe-
IICHUST MHKXCHEPHBIX
3aga4 - (b.1.5.8-Y.1)

ocoenus OITIOII
(KOMITCTCHITHH) 3HAHUS YMCHHUS HABBIKU
OIIK-3 OOyuaromuiics momkeH | OOyuaromuiics aon- | OOydaromuiics IoKeH

BJIAJETh: HaBBIKAMH
OIIMCaHUS OCHOBHBIX XH-
MHUYECKUX 3aKOHOB, SB-
JICHU W TpOolleccoB, Ha

KOTOPBIX OCHOBAaHBI
MIPUHIIATIBI JIEeHCTBUS
00BEKTOB  TIpOoheccuo-

HAJIbHOU JIEATCIHLHOCTH
U KOTOpBIE HCIOJNb3Y-
IOTCSl ISl PEIICHUs WH-
YKEHEPHBIX

3agad4 - (b.1.5.8-H.1)

[K-44
CIOCOOHOCTD K MPOBEICHHIO
WHCTPYMEHTAJIHHOTO U BU3Y-
AIBHOTO KOHTPOJIS 32 Kade-
CTBOM TOILTUBHO-CMA30YHBIX U
IPYTHUX PACXOAHBIX MaTepHa-
JIOB, KOPPEKTUPOBKH PEKUMOB
HX UCTIOJIb30BAHUS

OOyyaromuiics ToKeH
3HATh: OCHOBHBIC CITO-
cOoOBI TIPOBEACHHUS HWH-
CTPYMEHTAIBHOTO U BU-
3yaJIbHOTO KOHTPOJIS 32
Ka4yecTBOM  TOIUIMBHO-
CMa304HBIX U JIPYTHX
PacxXoHBIX MaTepHAIOB
- (b.1.6.8-3.2)

OOyuaromuiics  107-
KEH YMETh: HCIIOJb-
30BaTh HMHCTPYMEH-
TaJIbHBIM U BU3Yyallb-
HBI KOHTPOJIb Kade-
CTBa TOILTUBHO-CMa-
309HBIX U JIPYTHX
PacCXOMHBIX MaTepH-
anos, - (b.1.5.8-Y.2)

OOy4aromuiics ToKeH
BJa/ICTh: HABBIKAMHU HC-
MOJIb30BAHUSI  MHCTPY-
MEHTAJILHOTO U BU3YaJlb-
HOTO KOHTpONS  Kadye-
CTBa TOIUTUBHO-CMa304-
HBIX M JIPYTHX Pacxoj-
HBIX  MaTepuasioB, -
(b.1.5.8-H.2)




2. MecTo aucuuninHbl B cTpykrype OIIOIT

Jucnunnuna «XuMusi» OTHOCUTCS K 0a3oBoi yactu bioka 1 (b.1.5.8) ocHoBHO# mipodeccro-
HaJIbHOM 00pa3oBaTeIbHOM IporpaMMbl OakagaBpuaTa Mo HanpasieHuto moaArotoBku 23.03.03 Dkcrry-
aTalus TPaHCIOPTHO-TEXHOJOTUYECKUX MAILINH U KOMIUIEKCOB, Mpoduib — «CepBUC TPAHCIIOPTHBIX U
TEXHOJIOTUYECKHUX MAIIMH U 000PYIOBaHHSL.»

Pa3iennbl (MCcHUNUIMHBI U MeKTUCHUNIJIMHAPHBIE CBA3H € 00ecneYnBAKIIHMHA (mpen-
HIECTBYIOIIIMMH) U o0ecneYnBaeMbIMHU (MOCJIeYOMUMH) TUCHUTIHHAMU
HaumMmenoBanue o0ecrieunBarOInx
dopMupyeMbIe KOMITETEHITHN
Ne (TIpemImecTBYIOMIX) M 00ecTieun-
/ ae OCJIEIYIO cLu-
wn BacMEIX (I HH;ZH X ) AU Pasnen 1 Pasnen2 | Pasmen 3 Pasnen 4 Pasnen 5
[IpenmmecTBytomye TUCIUILINHEI B Y4€OHOM TUTAHE OTCYTCTBYIOT, MOCKOJBKY TUCIUILTAHA U3y4aeTcs B 1
ceMecTpe
[Tocnemyrontue TUCTIMILTAHBL
1. duzuka OIIK-3 OIIK-3 - OIIK-3 -
2 Temmorexunka OIIK-3 OIIK-3 OIIK-3 - OIIK-3
OKCITyaTalluOHHbIE MaTEpUAJIbI [1K-44 [1K-44 [1K-44 [1K-44 [1K-44

3. O0béM TUCHUILUIMHBI U BUJbI Y4eOHOH padoThI

O0beM TUCIUTUIMHBI cocTaBisgeT 3 3adeTHbie equHuIlbl (3ET), 108 akagemMudeckux yacoB. JlucnumimmHa
usydaercs B 1 cemectpe.

3.1. Pacnpenenenne o0beMa JMCHMIIMHBI IO BUAAM Y4eOHOI padoThI

KomnuectBo yacoB

54

Bun yueGHOMI paboThI

KonTakTHast padbora (Bcero)
B ToMm uucne:

Jlexkuu 18
ITpakTnueckue 3anstus (113) -

JlaGopatopusie 3ansaTus (JI3) 36
CamocrosiTejJbHas padora odoyuawiuxcs (CP) 54
KonTpos -
Htoro 108
3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3jaeiaM U TeMam
B Tom uncne
Ne /i HaunmenoBanue paszzena U TEMbI Beero KonrakTHas padora = z
pas 4acoB P CP S &
JICKIINU J3 | II3 3
1 2 3 4 5 6 7 8
Pasnen 1. OCHOBEI cTpOCHUS BEIIECTBA
1.1. | Benenne. OCHOBHBIC 3aKOHBI XH- 6 1 4 - 1 X
MUH.
1.2. | Xumus u nepuoauyeckas cucrema 10 3 4 - 3 X
anemMeHToB. CTpoeHune aToMoB. Xu-
MHYECKasl CBS3b.




Pazgen 2. BzanuMoaelCcTBHS BEIIECTB

2.1.

XuMuueckas TepMoanHaMuka. Oc-

15

2

4

HOBHBIE 3aKOHBI TEPMOJIMHAMUKH.
XuMH4yeckagd KHHETUKA. XUMHUYECKOE
paBHOBECHE.

Pazzen 3 PacTBopEl.

3.1. | XuUMHUYECKHE CUCTEMBI: PACTBOPHI, 21 3 6 - 12 X
AUCTICPCHBIC CUCTCMBIL. OCHOBBI XHU-
MHYECKOT'O aHaJIN3a BOJIHBIX PACTBO-
pOB.

Paznen 4. DnekTpoXuMHUECKHE MPOLIECCHI.

4.1. | DAEKTPOXUMHUECKUE CUCTEMBI: KUC- 27 5 10 - 12 X
JIOTHO-OCHOBHBIE U OKHCIIHTCIIHHO-
BOCCTAaHOBUTEJIbHBIC CBOMCTBA BEIlle-
cTBa. ["'agpBaHUYECKHE DJICMEHTHI.
XUMHUYECKUEe UCTOYHUKHU TOKA. DJICK-
Tponu3 coenuneHui. Kopposus me-
TaJUIOB U 3allIUTa OT KOPPO3UH.

4.2. | PeakimonHas ciocOOHOCTh BEIIECTB. 14 2 4 - 8 X
XuMHYECKHE CBOMCTBA METAJIJIOB.

Pasznen 5. DnemMeHTHI OpraHn4eckoi XMMHUH

5.1. | DnemMeHTbl OpraHu4YeCKO XUMHUH, 15 2 4 - 9 X
MOJIMMCPLI, OJIUTOMCPBLI.

Hroro 108 18 36 - 54

4. CTpyKTypa U cojepkaHue JUCUUIIIHHBI

4.1. Conep:xaHue TUCHUILIHHBI
BBengenne
Xumus Kak 4acTh ectectBo3HaHud. [Ipenmer xumuun. BemecTtBo. Buabl XMMUUYECKUX peaKIUi.
CBs3b XUMUU C IPYTUMHU HayKaMH. 3HAUECHHUE XUMUU B POPMUPOBAHUU MBITIICHUS, B U3yUECHUU MTPU-
POJIBI ¥ Pa3BUTUH TEXHUKH. XUMHS U TIPOOJIEMBI SKOJIOTHH.
OCHOBBI CTPOEHHUS BelleCTBA
DJIEKTPOHHOE CTPOCHHE aTOMAa M CUCTEMAaTUKa XUMUYECKUX 3J1€eMEHTOB. KBaHTOBO-MexaHUue-
ckas mozenb atoma. [Ipunnun I[Maynu u npaBuno Xynaa. CTpoeHrne MHOTO3JIEKTPOHHBIX aTOMOB.
[Tepnonuueckas cucrema .M. MenaeneeBa U M3MEHEHHE CBOWMCTB 2JIEMEHTOB U UX COCIUHECHUU.
OKHCIUTEIIFHO-BOCCTAHOBUTECIBHEIC CBOMCTBA DJIEMEHTOB. XUMHYECKasA CBA3b. OCHOBHEIC THIIEI U Xa-
pakTepucTHKu cBsi3U. KoBasieHTHas 1 MOHHAsS CBs3W. MeTo1 BajleHTHBIX cBszel. ['mbpunmzamus. I1o-
HATHUE O METOJI€ MOJIEKYJISIpHBIX opOuTtaneil. CTpoeHue U cBOHCTBA MPOCTEHIINX MOJIEKY . THIIBI
B3auMoiecTBUs MoJieKyl. KommekcHbie coenmrnHeruss. OCHOBHBIE BUblI B3aUMOJICHCTBUS MOJIEKYJI.
Cunbl MEXMONEKYIAPHOTO B3auMoelcTBus. BogoponHas cBA3b. JJOHOpHO-aKIIENTOPHOE B3auMMO-
nerictere Mosiekynn. KoMmriekcHbie coequHeHrs. KoMITIEKChI, KOMIIEKCOOOpa30BaTeI. TUTAHIbI, 3a-
PAl U KOOPAMHALIMOHHOE YHCIIO KOMILJIEKCOB. THUIBI KOMIUIEKCHBIX coeiuHeHuM. [ToHsiTHE 0 Teopusix
KOMIUIEKCHBIX COCAMHEHUN. XUMHS BENIECTBA B KOHJACHCUPOBAHHOM COCTOSHUU. ATpEraTHO€ COCTO-
STHUE BEIIECTBAa. XMMHUYECKOE CTPOEHHE TBEpAOTo Tena. AMopdHOe cocTossHue BemiecTBa. Kpu-
ctaiibl. Kpucrannuueckue pemerku. XuMHYECKas CBA3b B TBEPABIX Teaax. Meraninueckas CBsi3b U
MeTasibl. XMUMHUUYECKasl CBSI3b B MOJYNPOBOJHUKAX U JUAJIEKTpUKax. PeanbHbie kpuctamisl. [Ipoctoe
BelecTBO. Mi3omepus U amioTpomnus.
B3aumMopgeiicTBHsI BellleCTB
DJIEMEHTBl XUMHYECKOW TePMOJAMHAMUKH. DHepreTudeckue 3(H(PEeKThl XUMHUUECKUX PEaKIIHi.
Buyrtpennsis sneprust u sHTansnus. Tepmoxumusi. TepMOXUMUYECKHE 3aKOHBI M YpaBHEHUS. DHTAIb-
Ust 00pa30BaHUsI XUMUYECKUX coenHEeHH. CTaHAapTHOE COCTOSIHUE. DHTPONUS U €€ U3MECHEHHE MPU
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XUMHUYECKHX Tpoueccax. JHeprus ['ub0ca u sHeprus ['eapbmronbla 1 X U3MEHEHUS TPU XUMUYECKUX
npoiieccax. Y cIOBUsI CAMOIPOU3BOJIBHOTO MPOTEKAHUSA XUMUUECKUX PEaKIUi. Y CIOBHUSI XUMHUYECKOTO
paBHOBecusi. OOpaTUMBbIC M HEOOpaTUMBbIEC pEeaKIK. XUMUYCCKUN MTOTEHITMAN. AKTUBHOCTD U KO3 -
LUEHT aKTUBHOCTH.

Xumudaeckoe u (pa3oBoe paBHOBeCHs. 3aKOH JielicTBUs Macc. KOHCTaHTa paBHOBECHS U €€ CBSI3b C Tep-
MonuHamuyeckumu QyHkiusmu. [Ipunnun Jle-Ilarense. XuMuueckoe paBHOBECHE B I'eT€POr€HHBIX
cucremax. ®azoBoe paBHoBecHe. [IpaBmiio ¢a3. Pacnpenenenue BemecTs B T€TEPOreHHBIX CHCTEMAX.
[ToBepxHocTHBIE siBneHUsi. CopOumsi. AncopOunoHHOE paBHOBecHe. ['eTeporeHHbIe AUCIIEPCHBIC CH-
CTEMBI.

Xumnueckasi KUHeTHKa. CKOPOCTh TOMOTE€HHBIX XUMUYECKUX peakiuii. OCHOBHOE XMMUYECKOE ypaB-
HEHME. 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEAKIIUN OT TEMIIEPATYPhl. DHEPT U aKTUBAIUU. [ OMOTreH-
HbII Katanu3. Llennsie peakuuu. Gu3ndeckrue METOIbl YCKOPEHHU XUMUYecKHuX peakiuil. Konebarenn-
Hble peakiuu. CKOPOCTh T€TEPOTr€HHBIX XUMUUECKUX PeaKIuil. ['eTeporeHHblid KaTaaus.

PacTBOpbI.

Omnpenenenue u kiaccuuKkanys pacTBOpoB. PacTBOpbI HEANEKTPOIUTOB U 3IIEKTPOIUTOB. Bon-
HBIE PAacTBOPHI AJNEKTPOJUTOB. ACCOLMUPOBAHHBIE M HEACCOIMMPOBAHHBIE 3JIEKTPOIUTHL. CBOMCTBA
PacTBOPOB aCCOLMUPOBAHHBIX AJIEKTPOIUTOB. AKTUBHOCTb. OCOOEHHOCTH BOJBI KaK PAaCTBOPUTEINS.
DnekTponuTHYecKas Auccouuanus Boasl. Bomopoausiil mokasarens cpeabl. loHHBIE peakiuu B pac-
TBOpax. Jucconunanus KOMIUIEKCHBIX COeAUHEHHI. Teopus KUCI0T U ocHOBaHUN. KOHCTaHTHI KMCIOT-
HOCTH ¥ OCHOBHOCTH.

Konnounansie cucremsl. JlucrepcHOCTs U qucnepcHble cuctembl. Kimaccuduxarys KOUIouaHbIX
CUCTEM. 30JI1 U Teau. Munennsl 1 ux crpoerue. [lonydeHre KoIIouIHbIX pacTBOPOB. Y CTOMYMBOCTh
KOJUIOUTHBIX CUCTEM, OITHYECKUE U AJIEKTPUUECKHUE CBOMCTBA. MeTOIbI MOMyUYEHUs U pa3pyLIEHUs KOJI-
TOUAHBIX cucTeM. Kommonasl B IPUPOJIHBIX cucTeMax. PacTBOPHI MOTMMEPOB.

JIEKTPOXMMHUYECKHE MPOLECCHI.

OKuHCIUTENEHO-BOCCTAHOBUTEIIBHBIC Mpotiecchl. Omnpesenenue u KiaccuGuKamus dIeKTPOXUMUIe-
CKHX TporieccoB. 3akonbl Dapanes. TepMoauHaMuKa dJEKTPOAHBIX MpolieccoB. [TousaTre 06 amexTpo-
HbIX noTteHuuanax. ['aneBanuueckue smeMeHTsl. JJIC u ee uzmepenue. CTaHaapTHBIA BOJOPOJAHBIN
3JIEKTPOJ M BOAOPOIHAS IIKaJIa MOTeHIMaNnoB. Y paBHeHne HepHera. [loTeHmansl MeTasinyeckux, ra-
30BBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX AJIEKTPOJ0B. OHCENEKTUBHBIEC 3JIEKTPOIAbl U CEHCOPBI.
MeMOpaHbl 1 MeMOpaHHBIN TTOTeHIMAT. KMHETHKA JEKTPOIHBIX MPOIECCOB. DIEKTPOXUMHUYECKas 1
KOHIICHTpAllMOHHAs noisipu3aius. Jnektponn3. [lociaenoBarenbHOCTh AIEKTPOIHBIX MPOoIeccoB. Boi-
XOJI ITO TOKY. DJIEKTPOJIM3 C HEPACTBOPUMBIMHU U PACTBOPUMBIMU aHOAAMM.

Kopposus u 3ammra MetamioB U cruiaBoB. OCHOBHBIE BUJIbI KOPPO3UH. XUMHUYECKast KOPPO3HUsL.
DnekTpoxuMHuiecKas koppo3us. Kopposus moa aeiicTBuEM OyKIAIOMNUX TOKOB. METOIbI 3aIlIUTHI OT
KOPPO3UU: JIETUPOBAHUE, TIEKTPOXUMHUYECKAs 3alI1Ta, 3alIUTHbIE TOKPBITUA. FI3MeHeHHe CBOICTB KOp-
PO3UOHHOH cpeibl. UTHrHOUTOPBI KOPPO3HH.

DNEeKTPOXUMUYECKUE CHUCTEMbl. XMMUUYECKHE HCTOYHUKH TOKA. DIEKTPOXHUMHYECKUE SHEPTo-
YCTaHOBKH. DJIEKTPOXUMHUUECKHE MPeoOpa3oBaTen, KOHACHCATOPhI. DIEKTpoXuMudeckas o0padoTka
METAJUIOB. DJIEKTPOXUMUYECKUE MOKPBHITHSI.

PeaknyonHasi cmocoOHOCTEL BelIeCTB. XMMHYECKHE CBOMCTBA MeTaJIJI0OB.

BemecTBo 1 ero yncToTa. AHATUTUYECKUN CUTHAT U €r0 BUABL. XUMUYECKasi UICHTU(DUKAIIHS.
KucnoTHoO-0CHOBHOE 1 OKHCIUTEIBbHO-BOCCTAHOBUTENIBHOE TUTPOBaHUE. [ paBUMETPpUUYECKHI U KOJIO-
PUMETPUYECKUN aHATU3. DIEKTPOXUMUYECKHUE METOAbI aHATN3A.

JIeMeHTbI OPraHUuYeCKO XUMUM.

Oprannueckue moJIMMepHbIE MaTepuaibl. MeTobl MOTyYeHHUs TOJIMMEPOB, OJIMMepU3aIus, Mo-
nukoHAeHcanus. CTpoeHue U CBOMCTBAa MOJIUMEPOB. [[puMeHeHne moamMepoB.



4.2. Conepxanue JeKI Ui

/o

Haumenopanue u COACPIKaHUC JICKIIUU

Koma-Bo
4aCcoB

BBGI[GHI/Ie. OCHOBHBIE ITOHATHUSA U 3aKOHBLI XUMHUHU HpellMeT XUMUH. 3HAUECHUE XU-
MU B HAyYHO-TEXHUUYECKOM nporpecce OCHOBHBIEC MOHITHS U 3aKOHBI XUMUHU.
Xumus U nepuoanyeckas cucrema snaeMeHToB. Ctpoenue aromoB COBpeMEHHbIE
MIPEJICTABICHHS O CTPOCHUH aTOMOB 3JIEMEHTa, OCHOBAaHHbIE Ha HEKOTOPBIX MOJIO-
KEHUSAX KBAHTOBOW MEXAaHUKU: JBOMCTBEHHAs KOPIIYCKYJISIPHO-BOJIHOBAs IIPUPOIA
AJIEKTPOHA, MPUHLUIT HEONPEJEeIIEHHOCTH, KBaHTOBbIe uucia. [Ipunnun Ilaynu.
[IpaBuia u MOPSIOK 3aNOJIHEHUsI aTOMHBIX opOuTanei, npaBuwio KieukoBckoro,
XyHna, 3anpet [laynn MHOTO3JEKTPOHHBIX aTOMOB. B3aMMOCBSI3b pacioOKEHUS
OJICKTPOHOB B ATOMAaX € UX XUMUUYCCKUMU CBOIICTBaMU.

[Tepuonuueckuii 3aKOH B CBETE€ CTPOCHHUSI aTOMOB, NIEPUOJUYECKAsT CUCTEMA dJie-
MEHTOB. HeKkOoTOpble XapaKTEPUCTUKU aTOMOB 3JIEMEHTOB: PAJUYChl aTOMOB M
WOHOB, YHEPTHS HOHU3ALIMH, SHEPTHUS CPOJCTBA K AJIEKTPOHY AJIEKTPOOTPULIATEIb-
HOCTh. XHUMHUECKas cBsi3b HopmanbHOE U BO30YKIEeHHOE cocTosiHuE aToMOB. Oc-
HOBHBI€ THUIIBI U XapaKTEPUCTUKN XUMUUYECKON CBSI3M: METOJ| BAJICHTHBIX CBS3EH,
MOHATHE O METOJIE MOJICKYISPHBIX opOuTtaneil. CBsI3b KOBaJIGHTHAs, TOHOPHO-aK-
LIENTOPHAs, HOHHAs, METAJUTMYECKasi, BOAOPOAHAsA. 3aBUCUMOCTb CBOMCTB BEILIECTB
OT THUIIA XUMHUYECKOM CBSI3H.

Xumuueckass TepMoarHamMuka. OCHOBHBIE MOHATUSA U 3aKOHBIL. TepMoauHaMuye-
CKas cucreMa. BHyTpeHH s SHeprust TepMOAMHAMHUYECKOH cucTeMbl. TernnoBoit a¢-
dexT peaknuu. [lepBoe Havamo TePMOAMHAMUKH. DHTAIBIHNS. TEPMOXUMHUUECKUE
ypaBHeHus. 3akoH ['ecca. Bropoe nHauano tepmoanHamuku. CTaHgapTHAsi SHTPO-
nusi. GakTopbl (FHTPONUUHBIA U SHTAJBIHUIHBIN), OMPEACIISIIONINE BO3MOKHOCTh
WJIH HEBO3MOKHOCTH CAaMOITPOU3BOJILHOTO MTPOTEKaHUs porieccoB. M300apHo-130-
TEpMUYECKUN TMOTeHIMan. HampaBieHHOCTh XMMHUYECKHX MPOIECCOB. DHEPrus
I'enpMrosbia (M30XOpHO-U30TEPMUYECKUI TTOTEHIIUA).

XumMuyeckasi KHHETUKAa. XMMHYECKOe paBHOBecHE ['OMOTreHHBIE U reTepOreHHbIE
XUMHUYecKHe npouecchl. CKOpOCTh M MEXaHU3M peakliny. DaKkTopsl, BIUSIOMINE Ha
CKOpPOCTh XMMHYECKUX PEaKIMil. 3aKOH AEHCTBYIONIUX MAaccC, KOHCTaHTa CKOPOCTH,
KMHETUYECKUE YPABHEHUS, IOPAJOK PEAKIIUU. DHEPTUsl aKTUBALIUH, ITpaBuIIo BaHT-
I'odda, ypaBaenune Appennyca. Karanus. CMmeneHne XUMHIECKOTO paBHOBECHSI.
[Tpuniun Jle-llarense.

Hucnepcusie cuctemsl. PactBopbl Knaccudukanus nucnepcHeix cuctem. I'pybo-
JUCTIEPCHBIE CUCTEMBI, UX CBOMCTBA U UCIIOJIL30BAaHUE B CENbCKOM X03s1iicTBe. Koi-
JIOUJTHBIE PacTBOPBI, 0OCOOCHHOCTH CTPOEHUs, CBOWCTBA. PacTBOpHI, Kak rOMOIeH-
Hble cucTeMbl. CrIocOOBI BRIpaKEHUSI KOHIIEHTPAIlMU pacTBOpoB. Teopwus pazOas-
JICHHBIX paCTBOPOB, HEAEKTPOJUTOB. OcMoc. OcMoTHUecKOE naBieHue. JlaBienue
HaChIIIEHHOTO mapa. TemnepaTypa KUIEHUS U 3aMep3aHusl (KpUCTAILITU3ALIMS) pac-
TBOpOB. 3akoHbl Bant-I'odda u Payns n1s HEINEKTPOIUTOB U SJEKTPOJIUTOB, HC-
MOJIb30BAHUE UX JJI U3TOTOBJICHUS OXJIAXKIAIONINX U AaHTUOOIEACHUTEIHHBIX CMa-
30K M xuAKOCTeH. AHTHGPU3bl. CriibHBIC U ca0ble deKTpoauThl. KoHcTanTa u
cTeneHb aucconuanuu. M3oroHmueckuit kodpduuueHT. 3akoH pa3OaBieHuUs
OctBanbaa. MonHoe npousBeneHue BoAbl. Bomopoanslii mokasarens. ['uaposnus.
Ero 3HaueHue mpu HMCIOIB30BAaHUU YIOOPEHUI M SKCIUTyaTallMd CEebCKOXO03SH-
CTBEHHOU TEXHUKH.




3JI€KTpOXI/IMI/I‘IeCKI/I€ CUCTCMBEI. OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeHBHIﬂe HpOI_IGCCBII
onpeereHue, TePMOIMHAMUKA, HAIPABICHHOCTh, BO3MOKHOCTh MTPOTEKAHUS B 3a-
JaHHOM HaHpaB.HeHI/II/I. 3H€KTpO,Z[HBIfI IIOTCHIIHUAJI Ha FpaHI/II_IG I‘GTGpOF@HHOfI CHu-
CTEMBI METAII-AJIEKTPOIUT. CTaHAAPTHBIN JIEKTPOJAHBIN MOTEHIMAN, P HANps-
KCECHHUS METAJIJIOB, €0 3HAYCHUC. FaﬂbBaHI/I‘IeCKHG 3JICMCHTHI. HpI/IHI_[I/IH pa6OTI:I.
XUMUYECKUE UCTOYHUKH TOKA. «CyXHe» DJIEMEHTHI, aKKyMYJISATOPBI, TOIIMBHBIC
3JICMCHTHI.

Koppo3ust metamnoB. 3ammra oT KOPpPO3UU. XUMHUYECKAs U JICKTPOXUMHUYECKas
Koppo3ust. [IpuunHbI 1 MEXaHU3M AIIEKTPOXUMUYECKON KOPPO3UH. Y1epo, Mpuyu-
HsieMbIil Koppo3ueil. Koppo3usi ¢ KUCIOpOIHON U BOJAOPOAHON JEMOISIpU3aIIUEH.
MeTobl 3a1MTHI OT KOPPO3UH. JIaKOKpacOUHble U METAJUIMUECKUE TOKPBITHUS, ITPO-
TEKTOPHAsl 3allluTa, dJIeKTpo3amuTa. UHrMOUTOphl KOPPO3HH.

DNEeKTPOoIN3 pacIjiaBOB U BOJHBIX PACTBOPOB JIEKTpoauTOB. [locienoBaTeabHOCTh
paspsia 4acTUIl Ha 3JIEKTPOJax IMpPH AJIEKTPOJIM3E B 3aBUCUMOCTU OT BEJIMYUHBI
anekTpoHoro noreHuuana. [onspuzauus npu snexrpoinuse. [lepenamnpsxenue.

DJyieMeHThl opraHnyeckoil xumuu. [lomumepsl u onuromepsl. [lomumepHbie MaTe-
pualbl. MGTOI[I:I MOJIYYCHU, OTACIBbHBIC NPCACTABUTCIIN: IJIACTMACChI, BOJIOKHA,
Kay4yKd. 3aBUCUMOCTb CBOMCTB OTJICIIbHBIX MAaTEPHAIIOB OT CTPYKTYPbl MAaKpOMO-
JICKYIIL. Wcnionb3oBanue MOJIMMCPHBIX MAaTCPHUATIOB B MAIIMHOCTPOCHUH IIPU 3KC-
TUTyaTaluy ¥ peMOoHTe o0opyioBaHus. [ 'epMeTrky, KoMIayHIbl, KJIEH, SIEKTPOU30-
JIAIMUOHHBIC MAaTCpUaAJIbI.

Hroro
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4.3. Conep:xanue JJadOPATOPHBIX 3AHATHH

HanmeHnoBaHue 1a00paTOpHBIX 3aHATHN

Ko-Bo
4acoB

Kiaccel HeOpraHM4ecKuX COeTMHEHUN

Onpe/:[eneHI/Ie OKBHUBAJICHTA METajia.

CTpOGHI/Ie aTOMa U MCpruognvCCKad CUCTCMaA 3JICMCHTOB. XuMu4decKkas CBA3b.

Xumuueckas TepMoaMHaMuKa. Pemenne 3aaaqy

XUMHUYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE

Konuentpauus pactBopos. IIpurorosinenue 3aeKTpoauTa sl KUCIOTHOTO aKKy-
MyJIATOpa

[\ RENE ST S S )

DJIEMEHTHI KAU€CTBEHHOT0 U KOJIMYECTBEHHOT0 aHanu3a. OnpeeneHne KeCTKOCTH
BOJBL.

[\

8.

PacTBOpBI 2JIEKTPOIUTOB U HEANEKTPOJIUTOB. Pemenue 3anad. Pacuersl no npuro-
TOBJICHHIO JIEKTPOJIUTOB M aHTU(PPU30B.

9

I'unponus ynoOpenuit

10.

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE PCaKInu.

11.

I"anmpBaHMYECKHE DJIEMEHTEI.

12.

DJEKTPOIN3 BOAHBIX PACTBOPOB COJIEH.

13.

Kopposzus MetannoB. 3anmura OT KOPPO3HUH.

14

Pemenne 3ala4 11O 3JICKTPOXUMUYCCKHUM CUCTCMaM

15

XUMHYECKHE CBOMCTBA METALJIOB

16

[Tomumeps! u onuromepsl. CocTaBieHUE peaKUid MOJTMMEPU3ALUHI U TOJIUKOHEH-
canuu

N[NNI

Hroro

W
=)




4.4. Copep:xanue NPpaAaKTHYECKUX 3aHATUI
[IpakTrueckue 3aHATHS HE IPEYCMOTPEHBI YICOHBIM IJIAHOM
4.5. Buapl 1 coep:kaHue cCaMOCTOATENbHON padoThl 00yYAKO M XCS

4.5.1. Buasr caMocTOsSTEIbHOM pabOThI 00YJarOITUXCS

Buner caMocTosiTenbHON paboThl 00yUYarONIXCS KOIM4ecTBO YaCOB

HOI[FOTOBKa K IPAKTUYCCKUM 3aHATHAM -

[ToaroToBka K J1aGOpaTOPHBIM 3aHATHSM U K 3aITUTE J1a00-

paTOPHBIX paboT 27
CaMocCTOsITeTbHOE N3YYEHHUE OTJIEIbHBIX TEM U BOITPOCOB 27
Hroro 54
4.5.2. ConeprxaHre caMOCTOSITEIIBHOM paOOTHI 00yUJarOIIHXCS
Ne Kon-Bo
i HaunmenoBanue n3y4aemMbix T€M UM BOIPOCOB HACOR
1 OCHOBHBIE 3aKOHBl XUMHH: COXPAHECHHUSI MATEPUH U DHEPTUM, TOCTOSHCTBA CO- 1
CTaBa, KPATHBIX OTHOIIECHUM, ABOTapo.
2 BrimonnHeHue yrpaxHeHUH 110 COCTABJICHHUIO JIEKTPOHHBIX (POPMYIT SJIEMEHTOB. 2
3 Ilepnonnueckuit 3axoH [[.1. Menneneesa, nepuoandeckasl CUCTEMa HIEMEHTOB. 1
4 Tumnpl XUMUYECKUX CBs3el (KOBajieHTHas, WOHHas). CBOWCTBA KOBAJICHTHOM 1
CBSI3M (HACBII[AEMOCTh, HANPABJICHHOCTD, MOJISPU3YEMOCTb).
5 Pemienue pacyeTHbIX 3a7a4 Ha OMPENEICHUE SHTAIBIUU, SHTPOIHUU, SHEPTUHU 3
I'uG6ca.
6 Pemrenue 3a1a4 Ha onpeenenre CKOPOCTH XUMUYECKUX PEAKIINil B 3aBUCUMOCTH 1
OT KOHIIGHTpAIIMH U TemnepaTypbl. PaBHoBecue. BiusHue naBieHus, KOHIEHTpa-
LU U TEMIIEPATyphl HA CMEIICHHE XUM. PABHOBECHS.
7 CriocoObI BeIpaKeHHST KOHIIEHTPAIIMHA PACTBOPOB (MaccoBast 107151, MOJIIPHOCTB ). 2
Pemienue 3aga4 Ha pacyeT KOHUEHTPALIMI PaCTBOPOB.
8 KauecTBeHHbIEC peakiuu Ha OT/ENIbHbIE KATHOHBI U aHHOHBL. COCTaBJIeHHUE ypaB- 5
HEHUM.
9 CocraBiieHre XUMUYECKUX YPAaBHEHUH THIPOJIN3a. 4
10 CocTaBiieHHE ypaBHEHUN XUMUYECKUX PEaKLUN. 4
11 CocraBieHue cXeM rajbBaHUu4eCcKoro anemMenTa, pacuer 9.J1.C. 6
12 CocrapieHue cxem MpoIeccoB Ha deKTpoaax. Pemenue 3a1a4y Ha onpenesieHue 4
KOJIMYECTBA BblienuBIIerocs Beniecta. CocTaBleHHe XUMUYECKUX YPABHEHMUIA.
13 OcHOBHBIE CIUIaBbI; METAUIO00pa3HbIE COCMUHEHMS (HUTPHIBI, KapOuibl), UX 5
CBOMCTBA U NPUMEHEHHUE)
14 N3ydenne xuMuuecKux CBOMCTB MeTauioB. COCTaBIeHUE XMMUYECKUX ypaBHE- 5
HUM.
15 CocraBieHue peakiuid MojauMepu3alui U MOoJUKoHAeHcauun. Vcnonb3oBanue 10
MOJIMMEPHBIX MaTepuasoB B TeXxHUKE. COCTaB JIAaKOB.
Hroro 54
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5. YueOHO-MeTOAHYeCKOe o0ecnedeHrne CaMOCTOATEIbHOI padoThl 00y4aK0IMXCs

VYyebHo-MeToanueckue pazpadborku umerorcs B Hayunoit 6ubnumoreke ®I'BOY BO HOxHo-Ypaib-
ckuit [AY:

1. Xwumus. Kiacchl HeopraHMYeCKMX COCIWHEHUU [DIEKTpOHHBIH pecypc] : meTon. mocobue /
coct.: A. B. Xoxmos, H. M. [larpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 21 c. : un., Tadn. —
0,3 MB .— Pexxum nocryna http://192.168.0.1:8080/1ocaldocs/himi/6.pdf

2. Xoxyos, A. B. Xumus. XuMuueckasi KHHETUKA U XUMHYECKOE PaBHOBECUE [DIEKTPOHHBIN pe-
cypc] : yauebnoe mocobue / A. B. Xoxinos, H. M. Ilarpakosa ; UI'AA .— Yensabunck: UT'AA, 2015 .—
62 c. : ui., Tabn. — 0,3 MB .— Pexxum noctyna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf.

3. Xoxnos, A. B. Xumus [Onexktponssiii pecypc] : yaeobnoe mocooue / A. B. Xoxnos, H. M. Ilatpa-
koBa ; U'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : tabn. — C mpuit. — 0,9 MB .— Pexum nocryma
http://192.168.0.1:8080/localdocs/himi/3.pdf.

4. Xoxios, A. B. Xumus. Xumuueckas TepMoIuHAMUKa [ DIEKTPOHHBIN pecypc] : yueOHOe moco-
oue / A. B. Xoxnos, H. M. Ilarpakona ; UI'AA .— Yensounck: UI'AA, 2015 .— 30 c. : Tabn. — bub6-
auorp.: ¢. 29 — 0,3 MB .— Pexum noctyna http://192.168.0.1:8080/localdocs/himi/4.pdf.

6. ®oH/I OLIEHOYHBIX CPEJACTB JJIS MPOBeAeHH s
NMPOMEKYTOUHOM aTTeCTAllM 00y4aI0IIUXCS

Jlnist yCTaHOBJICHUSI COOTBETCTBUS YPOBHS MOATOTOBKU oOyyaromuxcs TpedoBanusm @I'OC BO paszpa-
00TaH (POH] OLIEHOYHBIX CPEACTB JJIsl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEJCHUS IPOMEKYTOU-
HOM aTTecTanuu o0yJaromuxcs mo qucuuruinae. GoH OLEHOYHBIX CPeACTB nmpeacTasieH B [Ipuoxe-
Huu Nel.

7. OcHOBHAsI U IONMOJTHUTEIbHAS Y4eOHasl JIMTEePaTypa, HeoOXoAuMasi 1JI1 0CBOEHMSI
AUCHMUILINHBI

OcHoBHasl U JONOJTHUTENbHAs yueOHas muTeparypa umeercs B Hayunoit Oubimoreke M 3JIE€KTPOHHOMN
nHpopManmonHo-o6pazoBatenbHOU cpene PI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas1 InTepaTypa

1.1. O6mrast xumus [DIEeKTPOHHBINA pecypc]: (OCHOBHBIC MIOHATHS, IPUMEPHI M 3aJ1a4M) I BeUep-
Hero ¢akynerera / T.B. XykoBa. MockBa: MU®DU, 2008.- 141 c. Pexum pocryna:
http://biblioclub.ru/index.php?page=book &id=231495.

1.2. Xumus [Dnextponssiii pecypc]. HoBocubupcek: HoBocuOupckuii rocy1apcTBEHHBIH arpapHbIit
YHUBEPCHUTET, 2011.- 106 c.
Pexxum noctyna: http://biblioclub.ru/index.php?page=book &id=230483.

1.3. umkosuy E. I. Xumus [Dnextponnsiid pecypc]. 1, Obmas xumus / E.JI. [llumkoBuy. Ka-
3aHb: WN3narenscTBo Kaszanckoro YHHUBEPCUTETA, 2014.- 65 c.
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=276360.

JlonoHUTeILHAS JUTepaTypa

1.1.  T'muaka H. JI. O6mas xumus [Tekct]: YuebHnoe mocooue ms By3oB / [lox pen. A.U.Epma-
koBa. M.: Unrerpan-Ilpecc, 2002.- 728c.

1.2.  Koposun H. B. O6mas xumus [Tekcr]: YueOnuk mist By30B. M.: Beicmas mxoia, 2003.-
557c.

1.3. Kyneman A. I'. O6mas xumus [Tekcr]: YueOnuk. M.: Konoc, 1979.- 528c.

Ilepuoauyeckue M31aHUA:
«[TpubOpHI U TEXHUKA IKCIIEPUMEHTa», «JlocTimkenus Hayku U TexHUKU B AITK», «Mexanuzanus
1 SJeKTpUPUKaIUsSI CENbCKOTO XO3SMCTBa», «CUOUPCKUN BECTHUK CEIBCKOXO3SHCTBEHHONW HAYKH»,
«CenbCKOX035MCTBEHHBIE MAIIMHBI U TEXHOJIOTHH», «POCCHICKas CEeNbCKOXO35SMCTBEHHAs] HayKa»,
«CBETOTEXHUKA», «DHEPTOHAIZ0P>.
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8. Pecypcbl HH(pOpMANMOHHO-TEIEKOMMYHUKAMOHHOM ceTH «HTEepHeT», HE0OX0AUMBbIE [1JIA
OCBOEHUS TUCUHMUILINHBI

1. EqHOE OKHO A0CTyMa K y4eOHO-MeTOIMYeCKUM pa3padboTkam https://roypray.pd
2. ObC «Jlanb» http://e.Jlanbook.com/
3. Yuusepcurerckas oubanoreka ONLINE http://biblioclub.ru

9. MeroauvecKkue YKa3aHUus sl 00y4al0IUXCH 10 OCBOECHUIO JUCUMILIIHHBI

VY4ebHO-MeTonn4Yeckue pa3padboTku nmetorcess B Hayunoit Oubnmoreke U 3JeKTPOHHOM MHPOP-
ManoHHO-o0pazoBarensHOl cpene PI'BOY BO IOxuo-Ypansckuiit [AY:

1.1. KoBanera, O. M. Xumus. Kopposus MetaimnoB. 3ammra OT KOPPO3UU [DIEKTPOHHBINA pe-
cypc] : yueb. mocobue / Kopanesra O. M., XoxnoB A. B. — Yenstbunck: b.u., 2013 .— 85 ¢. — C nmpwu.
— 0,8MB — Pexxum noctyma:  http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. Xumus. Kimacchl HeopraHUn4ecKuX COeIMHEHUH [ DNeKTpOHHBIN pecypc] : MeTo 1. mocooue /
coct.: A. B. Xoxnos, H. M. Ilatpakona ; UI'AA .— Yensa6unck: UT'AA, 2015 .— 21 c. : un., Tabn. —
0,3 MB .— Pexxum nocryna http://192.168.0.1:8080/1ocaldocs/himi/6.pdf

1.3. XoxiioB, A. B. Xumus. XuMuueckas KHHETUKA U XUMUYECKOE paBHOBECHUE [ DJIEKTPOHHBIN
pecypc] : yae6Hoe ocobue / A. B. Xoxios, H. M. Ilatpakosa ; UI'AA .— UYensbunck: UI'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/5.pdf.

1.4. Xoxinos, A. B. Xumus [DnekTponHslii pecypc] : yue6Hoe mocobue / A. B. Xoxnos, H. M.
[Tarpakosa ; UI'AA .— Yensobunck: UI'AA, 2015 .— 131 c. : taba. — C mput. — 0,9 MB .— Pexum
nocryna http://192.168.0.1:8080/1ocaldocs/himi/3.pdf.

1.5. Xoxinos, A. B. Xumusa. Xumudeckasi TepMOAMHAMHUKA [ DJIEKTPOHHBIN pecypc] : yueOHOe
nmocobue / A. B. Xoxmnos, H. M. ITarpakoBa ; UI'AA .— Yensbunck: UT'AA, 2015 .— 30 c. : Tabm. —
bubmuorp.: c. 29 — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.

1.6. Xumus. I'uaponus [DnexkTpoHHBIH pecypc] : MeTo. nmocobue / coct.: A. B. Xoxios, H. M.
[Tarpakosa ; UI'AA .— Yemsaounck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
nocrymna http://192.168.0.1:8080/1ocaldocs/himi/2.pdf.

1.7. OkuCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU [ DIEKTPOHHBIA peCcypc] : METOIMYECKOE TO-
cobue / coct.: A. B. Xoxyos, H. M. IlarpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 36 c. : Tabmn.
— C gpwr. — bubmuorp.: c¢. 30 (4 wmas.) .— 04 MB .— Pexum gocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

1.8. Meroauyeckue yka3zanus K jJabopaTopHOi padoTe 1o Teme "DIEeKTPOIN3 BOJHBIX PacTBO-
poB coneit" [DnekTpoHHbIH pecypc] / coct.: A. B. Xoxios, H. M. Ilarpakosa ; UI'AA .— YensOunck:
UraAA, 2015 .— 13 ¢ : Tmabnm. — C mopmwr. — 0,2 MB .— Pexum pgocryna
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYILIECTBJICHUH 00Pa30BaTEJIbLHOTO
npouecca no AUCUMILINHE, BKIIYAs NepeYeHb IPOrpaMMHOro odecredyeHus1 1 MHGpOPMALHOH-
HBIX CIIPABOYHBIX CHCTEM,

B Hay4noii OubnuoTeke ¢ TepMUHAIBHBIX CTAaHIMNA MPEJOCTABIIAETCS JOCTYI K 0a3aM JaHHBIX:
- Koncynprantlntoc (cripaBouHbI€ TPABOBBIE CUCTEMBI);

- Texakcnept (mHbOpMarmoHHo-cripaBouHas cuctema ['OCTog);

- «Cenpx0o3TeXHUKa» (ABTOMATU3UPOBAaHHAS CIPABOYHAsl CUCTEMA).
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11. MarepuajbHO-TeXHHUYECKas 0a3a, HeOOX0AMMAas VISl OCYHIECTBJIEHUsI 00Pa30BaTeJIbLHOI0
npouecca no AMCUMIUInHE

Ilepedyenn y4eOHBIX 1a0opaTopuii, ayAUTOPHIi, KOMIIBIOTEPHBIX KJIACCOB

1. JTaboparopust Ne 3083, ocHaniéHHas 000pyJ0BaHUEM JUISI BBITOJIHEHUS 1TaOOpaTOPHBIX padoT
2. JTabopatopust Ne 309a3, ocHaméHnHasi 000py10BaHUEM JJIsl BBIMOIHEHUSI Ja00OPaTOPHBIX paboT

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPaTOPHOT0 000PY10BAHMS
. BBIIIPAMUTCIIb

. BECBI aHAJTUTUYECKHE
. My(enbHas eub

. BECbl TCXHHYCCKHEC

. TepMOCTaT
. TUCTUILISITOP

1
2
3
4
5. cymuabHbIN mKag
6
7
8. MUKPOKJIBKYJISITOP MPOTPAMMHUPYEMBII
9

. CEKyHJIOMED

10. pH — meTp-mMumumuBoasT™MeTp pH — 300;

11. nonomep-yHnuBepcanbHbii OB-74

12. cteny «bpITOBbIE XMMUYECKHE UCTOUHUKHU TOKA»

13. ycraHoBKa 11 OTnIpeAesieHrnsl 00beMa BOAOPOIa

14. ycranoBKa JUIs IPOBEACHUS PabOT 1O SIEKTPOXUMHH

15. xkamopumeTp

16. obyuaromiyie 1 KOHTPOJIUPYIOUIHE KOMIIBIOTEPHBIE IPOTPAMMBI
17. MUKpPOCKOTIBI.

18. KOMILIEKTHI MJIaKaTOB 110 OCHOBHBIM pa3jiejaM XHUMUH.

12. UnHOBanuoHHbIe GopMbI 00pPa30BATEIbHBIX TEXHOJIOTHI

Bun 3anatusa
Jlexuun JI3
Dopmbl pabOTHI

AHann3 KOHKPETHBIX CUTyallnui + -

13



IIPH/IO/KEHHUE Nel

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTalluu
obOydaromuxcs no aucuurnie b1.65.08 Xumus

Hanpasnenue noarorosku 23.03.03 Jxkcmiayaranus TPAHCHOPTHO-TEXHOJIOTHYECKUX
MAallIiH U KOMILIEKCOB

[Tpoduns CepBUC TPAHCHOPTHBIX U TEXHOJIOTHYECKHX MAIIIMH U 000Py/10BaHUS
YpoBeHb BhICIIETO 00pa30BaHus — DaKajaaBpHaT (aKageMUuYecKHii)

KBanuduxarms - 6akanaBp

®opma 00ydyeHus: — OUHas

YenaOuHCK
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1. KommnereHnuum ¢ ykazanueMm 3tana ux ¢popmuposanus B npouecce ocsoenusi OINOII

Kommnereniuu no qanHo# AuCHUIUTMHE POPMUPYIOTCS HAa 0a30BOM JTare.

[Inaraupyembie pe3yabTaThl

[Inanupyemsie pe3ynbTaThl 00y4eHHs IO AUCIUILTHHE

cTteMy (hyHIaMEHTAIBHBIX 3HA-
HUM (MaTeMaTUYECKHX, eCTe-
CTBEHHOHAYYHBIX, HHXXEHEp-
HBIX U JKOHOMHYECKHUX) IS
uaeHTuGUKanuy, GopMynupo-
BaHWsSI W PEIICHUS TEXHUYE-
CKHMX M TEXHOJIOTHYECKHUX MPO-
OJleM OSKCIUTyaTallill  TpaHC-

KOHBI XUMUH, SIBIICHUS U
MpOIIecChl, Ha KOTOPBIX
OCHOBaHBI  ITPHHIIUIIEI
JeHCTBHUS 0OBEKTOB MPO-
dbeccuonanpHOU — Jes-
TENBHOCTH H KOTOpHIC
WCTIONB3YIOTCS JIISL pe-
IICHUS. WHXCHEPHBIX 3a-

BaTh OCHOBHBIC XUMHU-
YecKre 3aKOHBI U TI0-
HATASA B Tpodeccro-
HaJIBHON JIEATEIHHO-
CTH W JUIS PEIICHUS
WH)KEHEPHBIX

3agad - (b1.65.08-Y.1)

ocsoenust OITOTIT
(KOMIICTCHIIN) 3HAHUSA YMEHUS HaBBIKH
OIIK-3 OOyuaromuiicss momwkeH | OOyyaromquiics moy- | OOydaronuiicss  A0JDKEH
TOTOBHOCTh TPUMEHSTh CH- | 3HATh. OCHOBHBIC 3a- | KCH YMETh: UCIOJB30- | BIIAJICTh: HABHIKAMH OITH-

CaHMsI OCHOBHBEIX XMMHYE-
CKHUX 3aKOHOB, SIBJICHHI U
MPOIIECCOB, HA KOTOPBIX
OCHOBaHbBI IPUHLIUIIBI ICH-
cTBUSL 00BEKTOB Impodec-
CHOHAJILHOM  JIeATCIBHO-
CTU U KOTOpBIE UCTOJB3Y-
FOTCS ISl PELICHUST MHXKE-

aJIbHOTO KOHTPOJIS 3a Kade-
CTBOM TOIIJIMBHO-CMA30YHBIX U
IPYTUX PAaCXOIHBIX Marepua-
JIOB, KOPPEKTUPOBKH PEKUMOB
WX HCIIOJIb30BaHUS

CTPYMCHTAJIBHOI'O U BHU-
3yaJIbHOI'O KOHTPOJIA 3a
Ka4yCCTBOM TOIINTUBHO-
CMa304HbIX W JpYyrux
pacXOoaHbIX MAaTCPUATIOB

- (b.1.6.8-3.2)

HBII W BU3yaJbHBIHA
KOHTPOJIb ~ KayecTBa
TOIJIMBHO-CMa304HbIX
U JIPYTUX PacXOIHBIX
MaTepHasoB, -
(b.1.6.8-Y.2)

MTOPTHO-TEXHOJIOTHYEeCKUX Ma- | mad - (b1.5.08-3.1) HEPHBIX

IIMH ¥ KOMITJIEKCOB 3anad - (b1.5.08-H.1)
T1IK-44 OOyuaromuiics momkeH | OOywatommiics  non- | OOyvarommiics — JIOJDKEH

CITOCOOHOCTH K TIPOBEICHUIO 3HAaTh: OCHOBHBIC CITO- | K€H YMETh: HCIIOJIB30- | BIAJICTh: HABBIKAMHU WC-

WHCTPYMEHTAILHOTO U BU3Y- coOBl TIPOBEACHWS WH- | BaTh HHCTPYMCHTANIb- | TOJIB30BAaHUS WHCTPYMEH-

TaTbHOTO W BU3YaIILHOTO
KOHTPOJIS KadecTBa TOI-
JIUBHO-CMA30YHBIX U JIPY-
TUX PacXOJHBIX MaTepua-
708, - (b.1.5.8-H.2)

2. Iloxka3aTe/jM, KpUTEPUH U IIKAJIA OLeHUBAHUS CPOPMUPOBAHHOCTH KOMIIETEHIMH

[Noxkazarenu Kputepuu 1 nikana oneHMBaHHuS Pe3yJIbTATOB 00yUEHHsI 0 AUCHUILINHE
OLICHUBaHUA Henoctatounsiii JocraTouHsli ypo- Cpennuii ypoBeHb Bricokwuii ypoBeHb
(3YH) YPOBEHB BEHb
b1.5.08-3.1 OO0yuaromuiics He OO0yuaromuiics OO6yuaromuiics ¢ He3Ha- | OOyJaromuiics ¢ Tpe-
3HAeT OCHOBHBIE | €1a00 3HAET OCHOB- | YHTENBbHBIMHU OMIMOKaMHU OyeMoil cTeneHbIo
XMMHYECKHE 3a- HbIE XUMHYECKHE U OTJCTBHBIMU IIPO0OE- | TOJHOTHI M TOYHOCTH
KOHBI, SIBICHUS 1 | 3aKOHBI, SBJICHUS M | JIaMH 3HAE€T OCHOBHBIC 3HaeT OCHOBHBIE XH-
MPOIIECCHl, Ha KOTO- | IPOLECCHl, Ha KO- XUMUYECKHE 3aKOHBI, | MHUYECKHE 3aKOHBI, 5B-
PBIX OCHOBAHEI TOPBIX OCHOBAHBI | SIBIICHHS U MPOLECCHI, HAa | JICHUS U MPOILECCH, Ha
HPUHIUIEI AeH- NPUHIUIEI AeH- KOTOPBIX OCHOBAHBI KOTOPBIX OCHOBAHBI
CTBHSI OOBEKTOB CTBHSI OOBEKTOB NPUHIMITEL ACHCTBUS NPUHIMIEL ACHCTBUS
npodecCHOHANBHON |  TpOQecCHOHAb- 00BEKTOB mpodeccno- | 00BEKTOB MpodeccHo-
JeATeNIbHOCTH U KO- | HOM JeSITENIbHOCTH | HAJIBHOH JNEeATeTbHOCTH | HAIbHOMU JIESTENBHO-
TOpPBIE UCTIONB3Y- | M KOTOPBIC UCTIONb- | M KOTOPBIE UCTIONB3Y- CTH U KOTOpbIE UC-
IOTCSI IS PEIICHUs] | 3YIOTCS JUISl pele- | FOTCS IJsl PeIeHUs TPo- | TONB3YIOTCS IS pe-
npodeccnoHanbHBIX |  HUS mpodeccro- (eccOHATBHBIX 33124 IIEHHS TPOeccHo-
3ama4y HaJIbHBIX 33734 HaJIbHBIX 3a7a4
b1.5.08-Y.1 Oobyuarommuiics He OObyuaromuiics Obyuaromuiicst ymeer | OOydaromuiics ymeer
yMeeT HCIOJIb30- cnabo ymeer uc- WCTIONB30BaTh OCHOB- UCIIOJIB30BaTh OCHOB-
BaTh OCHOBHBIEC XH- | IIOJIB30BaTh OCHOB- HBIE XUMHYECKUE 3a- HbIE XMMHUYECKHE 3a-
MHYECKHE 3aKOHBI M | HBIC XMMUYECKHE | KOHBI M MMOHATHSA JUIA Pe- | KOHBI M HOHSTHUS IS
MOHSTHA AJIS pellie- | 3aKOHBI M MMOHATHUS | IIEHHUA NPOQeCcCHOHANb- | peIleHHs MpodeccHo-
HUA Tpodeccno- JUISL pEIICHUsI IPO- |  HBIX 3a7a4 ¢ He3HAYH- HaJIbHBIX 3a7a4
HaJIbHBIX 33724 (ecCHOHATBHBIX | TEIBHBIMU 3aTPyJHEHH-
3a1a4 SIMU
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b1.5.08-H.1 OO0yuaromuiics He OO6yuaromuiics OO0yuaromuiics ¢ He- OO0yuatromuiicst CBO-
BIIaJICCT HABBIKAMH cirabo BrajeeT 0OJIBIIMMU 3aTPyIHEHU- | OOIHO BIIAJICCT HABKI-
NPUMEHEHUS COOT- | HaBBIKAMU MPHUME- | sSMU BIaJICET HABBIKAMU | KaMH IPUMEHECHUS CO-
BETCTBYIOIIETO (u- HEHHSI COOTBET- MPUMEHEHHUS COOTBET- | OTBETCTBYIOIIETO (u-
3UKO-MaTeMaTHye- CTBYIOIIETO (U- CTBYIOIIETO (hU3UKO-Ma- 3WKO-MaTeMaTnye-
CKOTO arapara, 3UKO-MaTeMaTHye- TEMaTHUYECKOTO alllia- | CKOro armapara, MeTo-
METOJIOB aHAIN3a U CKOTO ammapara, para, METOJIOB aHajK3a | JIOB aHAIN3a M MOJIe-
MOJICTTUPOBAHHUS, METOJIOB aHAIM3a U | W MOJICTHPOBAHUS, T€O- | JUPOBAHUS, TEOPETH-
TEOPETUYECKOTO H MOJICTIMPOBAHHS, | PETUYECKOTO U 3KCIIEPH- | YECKOTO U IKCIEPH-
SKCTICPUMEHTAITb- TEOPETUYECKOTO U | MEHTAIBbHOTO UCCIIENI0- | MEHTAIbHOTO HCCIie-
HOTO UCCTICIOBAHUS | DKCIEPHUMEHTAIb- BaHUsI IPU PEIICHUH JIOBaHWUsI TIPU PEIICHUH
MIPH PEIICHUH TIPO- HOTO HCCIENIOBa- | MPO(ECCHOHANBHBIX 3a- | MPO(eCcCHOHATBHBIX
(eccHOHANBHBIX 32- | HUS IPU PEIICHUN Jaq 3aj1a4
nad pohecCHOHab-
HBIX 33724
b1.5.08-3.2 OO0yyaromuiics He OO0yyarommuiics OOyuaromuiics ¢ He3Ha- | OOyuwarommiics ¢ Tpe-
3HAaeT OCHOBHBIE c1a00 3HAET OCHOB- | YHTEIHHBIMHU ONIHOKAMU OyeMoli CTEeTIeHbIO
CIIOCOOBI TIPOBEAC- | HBIE CIIOCOOBI IPO- | ¥ OTACIBHBIMHU ITPo0de- MTOJTHOTHI © TOYHOCTH
HUSl UHCTPYMEH- BEJICHUS HHCTPY- JIaMU 3Ha€T OCHOBHBIC 3HAeT OCHOBHBIE CIIO-
TaJILHOTO Yl BU3Y- | MEHTAIBHOTO M BU- | CIIOCOOBI MPOBEICHUSI | COOBI MPOBEICHUS WH-
ILHOT'O KOHTPOJIS 3yalIbHOT'O KOH- WHCTPYMEHTAIBHOTO U CTPYMEHTAJIBHOTO U
32 Ka4eCTBOM TOII- TPOJIS 3 Kave- BU3YaJILHOTO KOHTPOJIS BU3YaJILHOTO KOH-
JIUBHO-CMA309HBIX CTBOM TOILTUBHO- 3a Ka4eCTBOM TOTI- TPOJIS 32 KAYECTBOM
U IPYTUX PacXofi- | CMa304HBIX H JIPY- JMBHO-CMa30YHBIX U TOITMBHO-CMa309YHBIX
HBIX MaTepHaoB - THX PacXOJHBIX JPYTUX PACXOMHBIX Ma- | W JPYTHX PACXOIHBIX
MaTepUaJIOB TEPUAJIOB MaTepUaIOB
b1.5.08-Y.2 OO0yyaromuiics He OO0yyarommuiics OOyuaromuiics ymeer | OOyd4aromuics ymeeT
yMeeT HCIOJIb30- ciabo ymeer uc- UCIIOJIF30BaTh UHCTPY- | MCIIONB30BATh HHCTPY-
BaTh MHCTPYMEH- MOJIb30BaTh HH- MEHTAIILHBIA U BU3yallb- | MEHTAJIbHBIA U BU3Y-
TaJbHBIN M BU3Y- | CTPYMCHTAJbHBINA M | HBIH KOHTPOJIh Kaye- QJIBHBIN KOHTPOJIb Ka-
ANBHBIA KOHTPOJTh BU3YyaJIbHBIN KOH- | CTBa TOILIMBHO-CMa304- | 4eCTBa TOTUTUBHO-CMa-
Ka4yecTBa TOIl- TPOJIb KauecTBa HBIX U JIDYTHUX PacXoj- | 30YHBIX W JIPYTHX pac-
JIUBHO-CMA30YHBIX | TOIIMBHO-CMAa304- HBIX MaTepHajOB XOJTHBIX MAaTEPHAaJIOB,
U IPYTUX PacXoji- | HBIX U JIPYTUX pac-
HBIX MaTepHaloB, | XOJHBIX MaTepua-
JIOB
b1.5.08-H.2 OOyuarommuiics He OObyuaromuiics OOyuaromuiics ¢ He- OOyuarommuiicst cBo-

BJIaJI€eT HaBbIKAMH
UCIIOJIb30BaHUS UH-
CTPYMEHTAJIBHOTO U
BU3YyaJbHOTO KOH-
TpOJIi KauyecTsa
TOIUIMBHO-CMA304-
HBIX U IPYTHX pac-
XOIHBIX MaTepHa-
JIOB

ciabo BiazseeT
HaBBIKAMH HCITOJb-
30BaHUs UHCTPY-
MEHTAILHOTO U BH-
3yaJIbHOI'O KOH-
TPOJS KadecTBa
TOIUTUBHO-CMAa304-
HBIX ¥ IPYTHX pac-
XOJTHBIX MaTepua-
JIOB

OOJBIITUMU 3aTPYTHEHU-
SIMU BIIQJICET HaBBIKAMU

WCTIOJIb30BaHUS HHCTPY-
MEHTAaJIBHOTO U BHU3Y-
QJILHOTO KOHTPOJIS Ka-
YeCTBa TOILTUBHO-CMa-
30YHBIX U JIPYTUX pac-
XOJHBIX MaTepHalOB

0O0/HO BJIaJIEET HABBLI-
KaMH HCIIOIB30BaHUs
WHCTPYMEHTAIBHOTO U
BU3YaJIbHOTO KOH-
TPOJISL KauecTBa TOII-
JINBHO-CMa304YHBIX U
JIPYTHX PACXOIHBIX
MaTepUajoB

3. TunoBble KOHTPOJIbHBbIE 3aaHUS U (WIH) MHbIE MATEPHAJIbl, He00X0AUMBbIE 1JIS OLEHKHU 3HA-
HHU, YMEeHHUII U HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YKIIUX ITanbl (POPMUPOBA-
HUS KoMIneTeHuuil B mpouecce ocsoenusi OINOII

TumnoBbie KOHTPOJIBHBIC 33JJaHUS U MAaTepUAIIbl, HEOOXOAMMBIC JJISI OIICHKU 3HAHWM, YMCHUH H
HABBIKOB, XapakTepu3ylomux 0a30BbIH 3Tanm (GopMUpOBaHUS KOMIETCHIIMA B IMPOIECCE OCBOCHHUS

OIIOII, conepxkarcs B y4eOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.
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1. Xumud. Knaccel HEOpraHM4eCKUX COEAUHEHHI [DIEKTpOHHBIA pecypc] : METOA. MOco-
oue / coct.: A. B. Xoxnos, H. M. [1arpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 21 c. : un., Tadm.
— 0,3 MB .— Pexum nocryna http://192.168.0.1:8080/1ocaldocs/himi/6.pdf

2. Xoxnos, A. B. Xumus. Xumuueckass KHHETHKA U XUMHUYECKOE paBHOBECHE [ DJIEKTPOH-
HBII pecypce] : yueOHOe mocodue / A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— YensOounck: UT'AA,
2015 .— 62 c. : ni., Tabn. — 0,3 MB .— Pexxum noctymna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf.

3. XoxJoB, A. B. Xumus [DnexTpoHHbIi pecypc] : yueoHoe mocobue / A. B. Xoxmnos, H. M.
[TaTpakosa ; UI'AA .— Yensbunck: UT'AA, 2015 .— 131 c. : tabin. — C npun. — 0,9 MB .— Pexum
nocrtyma http://192.168.0.1:8080/1ocaldocs/himi/3.pdf.

4. XoxioB, A. B. Xumus. Xumudeckasi TepMOJuHaAMUKa [ DIIEKTPOHHBIHN pecypc] : yuebHoe
nocobue / A. B. Xoxmnog, H. M. Ilarpakosa ; UI'AA .— Yensounck: UT'AA, 2015 .— 30 c. : Tabn. —
bubnmorp.: c. 29 — 0,3 MB .— Pexum goctymna http://192.168.0.1:8080/localdocs/himi/4.pdf.

5. Xumus. ['maponus [DnekTpoHHBIA pecypc] : MeTtoa. mocobue / cocT.: A. B. Xoxios, H.
M. [TarpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 24 c. : tabn. — C mpuit. — 0,3 MB .— Pexum
nocrtyma http://192.168.0.1:8080/1ocaldocs/himi/2.pdf.

6. OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHU [DIEKTPOHHBIN pecypc] : METOIUUYECKOE
nocobue / coct.: A. B. Xoxmos, H. M. Ilatpakona ; UT'AA .— Yensabunck: UI'AA, 2015 .— 36 c. : Tab1.
— C mpun. — bubmmorp.: c¢. 30 (4 mna.) .— 04 MB .— Pexum nocrymna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

1. JlaHHBIE METOAUYECKHAE MAaTEepUabl UCIIOIb3YIOTCA IIPU aHAIN3€ KOHKPETHBIX CUTYaLUN

(em. .12 PITT)

4. MeroauvecKkue MaTepuaJibl, ONpeAeaolue Npoueaypbl OleHUBAHUA 3HAHU,
YMeHMi, HABBIKOB M (MJIH) ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3TAan(b1) (P)OPMUPOBAHUS
KOMIIeTeHIN

B nanHOM paszeiie METOINYECKUE MATEPHAIIbI, OIIPEIEIISIOIINE TPOLEAYPhl OLICHUBAHUS 3HAHUH, yMe-
HUH, HaBBIKOB, XapaKTEPU3YIOIUX 0a30BbIN ATall (POPMUPOBAHUSA KOMIETEHIUH 110 TUCIUIUTHHE «XH-
MUST», IPUBEACHBI IPUMEHUTENBHO K KaXKI0MY U3 UCIOJIB3YEMBIX BUI0B TEKYILErO0 KOHTPOJIS yCIeBac-
MOCTH H ITPOMEXXYTOUHOM aTTecTalli 00yJarommnxcsl.

4.1. OueHo4HbIe cpeacTBA VIS NPOBEICHNS TEKYIero KOHTPOJISA YCIeBaeMOCTH

4.1.1. Otuer o maboparopHoit pabore

OtyeT mo nabopaTopHOI pabOTE UCIOIB3YeTCs ISl OIICHKH Ka4eCTBa OCBOCHHUS 00y4YaOIUMCSI OCHOB-
HOM npodeccuoHanbHOM 00pa30BaTeNbHON MPOrPAaMMBI 110 OTJEIBHBIM TEMaM JUCUUTUIMHEL. Coaepxa-
HUE ¥ GopMa oTueTa 1Mo JTabOpPaTOPHBIM paboTaM MPUBOAUTCS B METOAUYECKUX YKa3aHUAX K J1abopa-
TopHBIM padotam (1. 3 @OC). ConepxaHue OTYETa U KPUTEPUHU OLIEHKU OTueTa (Tabi.) JOBOAATCS 0
CBeICHUsI 00yJaroluxcs B Havyase 3aHsThii. OTYeT OLIEHUBAETCS 110 YCMOTPEHUIO IIPETIoAaBaTes OleH-
KON «OTJIMYHO», «XOPOIIO», <«YIOBJICTBOPUTEIBHO», «HEYJIOBJICTBOPUTEIBHO» WJIM OILECHKOH «3a-
YTEHO», «HE 3a4TeHO». OIIeHKa «3a4TE€HO» CTAaBUTCS 00ydaromuMcs, ypoBeHb 3YH KOTOpBIX COOTBET-
CTBYET KPUTEPHUSIM, YCTAHOBICHHBIM ISl TIOJIOKUTEIBHBIX OLIEHOK («OTIMYHO», «XOPOIIO», «yIOBIIE-
TBOPUTEIHHO»). OneHKa 00BABIsSETCS 00yUaroneMycsi HEOCPEACTBEHHO T0CTe ¢Jaul OTYETa.

IMkana Kpurtepnu onenuBanns

- U3JI0)KEHHE MaTepuaja JOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIJICHHE TCPMHUHOJIOTHUCH;

Ouenka 5 - YMCHHUE BBICKA3bIBATh U 000CHOBATh CBOM CYXKICHUS IPU OTBETE HA KOHTPOJIbHBIC BOMPOCHI;
(OTJINYHO) - YMEHHME ONUCHIBaTh XUMUYECKHUE 3aKOHBI, SIBJICHUS U MIPOLECCHI;

- YMEHHUE MPOBOJIUTH U OLEHUBATH PE3YJIbTaThl U3MEPEHUH;

- CIOCOOHOCTH PeNIaTh 3aIa4H.

OueHka 4 - U3JI0)KEHHE MaTepuaja JOTHYHO, TPaMOTHO;

(xopo11o) - cBOOOTHOE BJIaJICHHE TCPMHUHOJIOTHUCIH;
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- OCOBHAHHOC MMPHUMCHEHUE TCOPCTUICCKUX 3HAHUH I OMMCAHHUS XUMHYCCKUX 3aKOHOB, SIBJICHUU T
mpouecCoB, pCUICHUA KOHKPETHBIX 3a/lav, IPOBCACHUA U OLICHUBAHUSA PE3YJILTATOB H3M€peHHﬁ, HO CO-
JACPIKAHUC U q)opMa OTBCTA UMCIOT OTACJIBHBIC HCTOYHOCTH.

- U3JIOKCHUC MaTepualia HEIMOJIHO, HETIOCICJOBATCIIbHO,

- HCTOYHOCTHU B OINPCACIICHNUU HOHHTI/II7[, B MIPUMECHCHUU 3HAHMUI JJId OIIMCaHMA XUMHYCCKUX 3aKOHOB,

(;ﬂiizili_ aBn“eHnﬁ Y TIPOLIECCOB, PEIICHUSI KOHKPETHBIX 3a/1a4, IPOBEICHUS U OLIEHUBAHUS Pe3yIbTaTOB U3MEpe-
PUTENBHO) HITH, .
- 3aTpyIHCHUS B 000CHOBAaHHH CBOUX CYXKICHUH;
- 00HAPY)KUBACTCS HEJIOCTATOYHO TIyOOKOE MOHMMAaHUE U3YYEHHOTO MaTepHaa.
Ouetika 2 - OTCYTCTBUE HEOOXOIUMBIX TEOPETHHECKHX 3HaHWIl; JOMYIICHBI OMIUOKK B OTPEACICHUU MTOHATUH U
(Hey10BIC- ONHCAaHMH XMMUYECKHX 32KOHOB, ABICHUI M NPOLECCOB, HCKAKEH UX CMBICH, HE PEIICHBI 3a/a4H, He
TBOpHTEITHHO) MIPAaBUIBHO OIICHUBAIOTCS PE3yIbTATHI I/ISMUCpeHI/II/I;
- He3HAHWE OCHOBHOTO MaTepHalsia y9eOHOH MporpaMMBl, JOITyCKAIOTCS TPyOble OINOKH B M3JI0KESHUH.
Ilkana Kpurepuu oneHuBaHus
- N3JI0KCHHE MaTepHaia JOTHIHO, TPAMOTHO;
- cBOOOIHOE BJIaJICHHE TCPMHUHOJIOTHUCH;
- YMCHHUE BBICKA3bIBATh U 000CHOBATh CBOM CYXKICHHUS IIPU OTBETE HA KOHTPOJIHHBIC BOMPOCHI;
OneHka «3a- | - yMEHUE ONKUCHIBATH XUMHUUCCKUC 3aKOHBI, SIBIICHUS U TPOIIECCHI;
YTEHO» - YMEHHUE MPOBOJIUTH U OLEHUBATh PE3YJIbTaThl U3MEPEHUH;

- CIIOCOOHOCTH pelaTh WHKEHEPHBIE 33/1a4H (JIOITYCKAeTCsl HATMYHME MaJIO3HAYUTENBHBIX OIIMOOK MiIn

HEJ0CTaTOYHO TOJIHOE PACKPBITHE COAEPHKAHUE BOMPOCA WIU MOTPELUIHOCTh HENPUHIMIHAIBHOTO Xa-

pakTepa B OTBETE Ha BOIPOCHI).

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHYECKUX 3HAHHH; JIOMYIIEHB! OIIMOKN B ONPE/ICIICHUHN MOHATHH 1

OneHka «<He | ONUCAaHMM XUMHUECKHX 3aKOHOB, SIBIEHUI U MPOLECCOB, UCKAXKEH UX CMBICII, HE PEIICHBI 3a7a4l, He
3aYTEHO» MIPAaBUIBHO OLIEHUBAIOTCS Pe3yIbTaThl U3MEPEHUN;

- He3HAHWE OCHOBHOTO MaTepHalia y9eOHOH MporpaMMBl, JOITyCKAIOTCS TPyObIe OINOKH B M3JI0KESHUH.

4.2. IIpoueaypsbl U OlIEHOYHBIE CPEACTBA /IJIsl IPOBEIeHHUS MPOMEKYTOYHOM aTTeCTAMHU
4.2.1. 3auer

3ader siBisieTcst POpMOI OIIEHKH KaueCcTBa OCBOCHHS 00YJaroIMMCsi OCHOBHOM MPohecCHoHab-
HOM 00pa30BaTEeIHLHOM MPOTrPaMMBI 110 pa3aenaM JUCIUILIMHEL [1o pe3ynpTaTam 3adeTa 00yJaronemMycs
BBICTaBJISIETCS] OLIEHKA «3aYTCHO» HIIU «HE 3aUTCHO».

3aueT MPOBOAMUTCS MO OKOHYAHUM YTEHHUS JICKIIUH W BBITIOJHEHHS JTA0OpATOPHBIX (TpaKkTHye-
CKMX) 3aHATUH. 3a4ETHBIM SIBJISETCS MOCIEAHEE 3aHATHE 110 TUCUMILIMHE. 3a4eT MPUHUMAETCS IPENo-
JaBaTeNsIMU, MTPOBOAMBIINMHU JTAOOpATOpHBIE (TIPAKTHUECKUE) 3aHATUS, WM YUTAIONUMU JEKIUH TI0
JaHHOW TUCUUIUIMHE. B ciyyae OTCyTCTBUS BEAYLIETo MpenoiaBaTess 3aueT NPUHUMAETCs ITpernojjaBa-
TeJeM, Ha3HAUYCHHBIM pacropsbKeHHEM 3aBeayromniero kadenpoit. C paspemieHus 3aBeayroero kaden-
poii Ha 3a4eTe MOXKET MPUCYTCTBOBATH MpemnoaBaTelb Kadeaphl, MPUBICUYECHHBIN AJ TOMOIIYU B MPU-
eMe 3aJera.

[TpucyTcTBHE Ha 3aueTax mpemnojaBaTenel ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO pacmopsi-
KEHHUS PEKTOpa, MPOPEKTOpa Mo yuebHoH paboTe win AekaHa GaKyabTeTa He JOIyCKaeTCs.

®dopMbl TPOBEICHUS 3a4eTOB (YCTHBIN OMpOC MO OuiieTaM, MUChbMEHHas padoTa, TECTUPOBAHHE
U JIp.) OIIpeaessitoTest Kadeapon U TOBOAATCS A0 CBEACHHS 00yUJalONIMXCs B HaYaje ceMecTpa.

Jlng npoBenieHus 3a4eTa BeAyIIU MpernojaBaTellb HaKaHyHe MOJIy4aeT B JIeKaHaTe 3a4eTHO-3K-
3aMEHAIMOHHYIO BEZIOMOCTh, KOTOpasi BO3BpAIlaeTCs B IEKAHAT MOCIIE OKOHYAHUS MEPOIIPUSITUS B JICHD
MIPOBEJICHUS 3a4eTa WIH YTPOM CIEAYIOLIEro JHS.

OOyuaromiuecs MpH SIBKE Ha 3a4eT 00s13aHbl UMETh NPHU ceOe 3aUETHYI0 KHUKKY, KOTOPYIO OHU
MPEIbABISAIOT MIPENOAABATEIIO.

Bo Bpems 3auera o0yyaromumecss MOT'YT IOJIb30BATHCS C pa3pelIeHus] BEAYIIEro MpernoiaBaTess
CIPaBOYHON U HOPMATHUBHOMU JIUTEPATYPOH, IPYTUMHU TOCOOUSIMU U TEXHUUYECKUMU CPEJCTBAMHU.

Bpemst moaroToBku oTBETa B YCTHOU (hOopMe MpH c1aye 3aueTa IOJDKHO COCTaBIATh He MeHee 20
MUHYT (TI0 >KEJIaHWI0 00yYaroIIerocsi OTBET MOXKET ObITh TOCPOYHBIM). Bpems orBeta - He Gomnee 10
MUHYT.
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[IpenonaBatemnto nperoCcTaBiIsIeTCs MPaBO 3a/1aBaTh OOYUYAIOIIMMCS TOTIOJIHUTENIbHBIE BOIIPOCHI
B PaMKax MPOrpaMMbl JUCHUTUINHBL.

KauecTBeHHast OlleHKa «3a4T€HO», BHECEHHAs B 3aUE€THYIO KHUKKY U 3a4€THO-IK3aMEeHaIlMOH-
HYIO BEJIOMOCTb, SIBJIIETCS] pE3yJIbTaTOM YCIIELITHOTO YCBOCHHUS y4eOHOro MaTepHraa.

Pe3ynbTar 3aueTa B 3au€THYIO KHUKKY BBICTaBJIIE€TCS B JIEHb IIPOBE/ICHUS 3a4€Ta B IPUCYTCTBUU
camoro oOyuaromierocs. [IpernonaBarenu HeCyT MepCOHATBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh
Y TOYHOCTh BHECEHMsI 3alMCEl O pe3yibTaTax MPOMEKYTOUHOM aTTecTalluy B 3a4€THO-3K3aMEHALIMOH-
HYIO BEJIOMOCTh U B 3aU€THBIC KHIKKU.

Ecnun oOyuaromuiics sBUJICS Ha 3a4eT U OTKa3ajcs OT MPOXOXKJICHUS aTTeCTAallu B CBSA3U C He-
MOJIrOTOBJICHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTh €MY BBICTABIISIETCS OIICHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMeyaeTcsi B 3a4€THO-3K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMU «HE SIBUJICS».

Hapymenre qucuunianHel, CIUCBIBAHUE, UCIOIb30BaHUE 00yUaIOIIMMUCS HEpa3pelICHHbIX I1e-
YaTHBIX U PYKOIMCHBIX MaTepHaIoB, MOOMIIBHBIX Te€Ie()OHOB, KOMMYHHKATOPOB, IIAHILIETHBIX KOMITb-
I0TEPOB, HOYTOYKOB U JIPYTUX BUAOB JJMYHOW KOMMYHUKAIIMOHHOW ¥ KOMITBIOTEPHOM TEXHUKH BO BpeMs
3ayeTa 3ampenieHo. B ciydae HapymeHus 3Toro TpeOoBaHUs MPernoaaBaTeNb 00s3aH yaaluTh 00ydaro-
IIErocsi U3 ayAUTOPUU U IPOCTABUTH EMY B BEIOMOCTH OLIEHKY «HE 3aUTEHO».

OOyuaronmMcesl, He CAABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBRXUTEIbHON MPUYHHE, UH-
IUBHlyaIbHbIE CPOKH IPOBE/ICHUS 3a4eTa ONPEAEISIOTCS IPUKAa30M PEKTOpa Y HUBEPCUTETA.

OOyuaromiuecs, IMEIOIIUE aKaJeMHUYECKYIO 3a/I0JDKEHHOCTD, CIAIOT 3a4eT B CPOKH, OIpeaesisie-
Mble YHUBepcuTeTOM. MH(pOpMaus o TMKBUIALMN 33J0JDKEHHOCTH OTMEYAeTCsl B 9K3aMEHAIMOHHOM
JHCTE.

JlomyckaeTcs ¢ pa3pelleHus AeKaHaTa U JOCpPOYHas cllaya 3a4eTa C 3alMChio PEe3yIbTaToB B JK-
3aMEHALMOHHBIN JIUCT.

WHBanuapl ¥ JUIa ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbs, MOTYT CIaBaThb 3a4€Thl B
CPOKH, YCTaHOBJICHHBIC WHIAMBHyalTbHbIM y4eOHBIM IJIAaHOM. VIHBaIMIBI M JIMIA C OTPaHUYECHHBIMHU
BO3MOKHOCTSIMH 3/10pOBbsI, UMEIOILME HAPYIIEHUS] OLIOPHO-/IBUraTEIbHOTO annapaTa, J0IyCKalTCs Ha
aTTECTAllMOHHbIC UCIBITAHUS B COITPOBOXKICHUN aCCUCTEHTOB-COMPOBOXKIAIOIIHX.

[Tponenypa mpoBeaeHUs: MPOMEXKYTOYHOM aTTeCTalMK AJIsl OCOOBIX CllyyaeB n3ioxkeHa B «[lo-
JIOKEHUH O TEKYIIeM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOUYHOM aTTeCcTaluy OOy4aroIuxcs IO
OIIOII GakanaBpuara, crienuanurera U Maructparypb» GI'BOY BO IOxnO-Ypansckuii 'AY (2016
T.).

[[Ixana u KpUTEpUN OIEHUBAHMSI OTBETA 00YUAIOIIETOCs MPEICTABIICHBI B TAOJIHUIIE.

Ilkana Kpurtepuu oneHuBanus
3HaHUE MPOrPaMMHOI0 MaTepHana, yCBOEHUE OCHOBHOH U JOMIOJHUTEIBHON TUTEpaTyphl, PpEKOMEHI0-
OmueHka BaHHOU NMPOrpaMMON TUCHUILUIMHEL, IPaBUIIBHOE PEIlIeHNE NHKEHEPHOH 3a/1auH (JOITyCKaeTCsl Halnu4ue
«324TEHO» MaJIO3HAYUTEIbHBIX OLIMOOK MJIM HEJOCTATOYHO IIOJIHOE PAaCKPHITHE COJEp)KaHHE BOIpOCa WM MO-
IPEIIHOCTh HEIPUHIUINAIBHOIO XapaKTepa B OTBETE HA BOMPOCHI).
OueHka npoOesTbl B 3HAHUSX OCHOBHOT'O IIPOIPaMMHOT0 MaTepHasia, IPUHIUINAIbHbIC OIIMOKHY IIPH OTBETE Ha
«HE 3a4TE€HO» | BOMPOCHI.

Bonpocsl k 3auery

OcHOBHbBIE 3aKOHBI XUMUHU.

OKBHBAJICHT 3JIEMEHTOB. 3aKOH SKBUBAJICHTOB.

DKBUBAJICHTHI IPOCTHIX U CJIOKHBIX BEIIECTB.

CoBpeMeHHast TEOpUs CTPOEHHUS aTOMa.

[Topsimok cocTaBiieHUs 3JIEKTPOHHBIX Gopmyi. [Ipumepsr.

Pacnipenenenue 371€KTPOHOB MO SHEPTETUUECKUM SUCHKaAM.

. DHeprus NOHU3ALUH U JIEKTPOOTPULIATENbHOCT. MI3MeHeHne ux B nepuoaundeckoi cucreme /1. 1.
Meunneneena.

8. CkOpoCTh XMMUYECKUX PEAKIUH. 3aKOH IEUCTBYIOINX MaCC.

N U AW~
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9. 3aBUCHMMOCTb CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI.

10. Xumnueckoe paBHoBecue. Koncranrta pasHoBecus. [Ipunnun Jle-Illatense.

11. 1-3ak0oH TepMOaMHAMUKH. DHTaNbNUs. TepmMoxumMuueckue ypaBHeHus. 3akoH ['ecca.

12. 2—3akoH TepmoauHaMuku. DHeprusa [ m66ca. Hanpasienue npoTekaHus IpoIeccoB.

13. XapakTepucTrKa MOJSIPHON U HEMOJISIPHOW KOBaJEHTHOM CBsA3U. [IpuBeCTH mpuMephI.

14. JlonHopHO-akuenTopHas cBs3b. [Ipumepsl.

15. Bogopoanas cBsizb. [Ipumepsr.

16. MonHas cBa3b. [Ipumepsl.

17. CiocoOsI BeIpaKeHHST KOHIIGHTPAIIUH PACTBOPOB.

18. PactBops! HeanekTponuToB. Auddysus. Ocmoc. 3akon Bant-Todda.

19. laBnenue napa Haj pactBopaMu. 3akoH Payis (1).

20. MI3meHeHne TeMIiepaTypbl KUIIEHUS U 3aMep3aHusl pacTBOPOB. 3akoH Payus (2).

21. PactBOpHI 371eKTpouTOB. M30TOHMYECKHN KOI(DPUITHEHT.

22. Teopus 37A€KTPOJIUTUYECKON AUCCOLIMAIIIH.

23. CtyneHyaTas IUCCOLMAIUS KACIOT, OCHOBAHHUM U COJIEH.

24. Crenensb auccouuanuu. GakTopsel, BIUSIONINE HA CTENIEHb TUCCOLUALIAH.

25. Nonnoe npoussenenne Boabl. PH cpenbl. UaauKaTopsl.

26. Bo3moskHBbIE ciiy4yau ruaposnsa coseid. [lpumepsr.

277. OKHACIUTENBHO-BOCCTAHOBUTENbHBIE peakinu. [Ipumepsr.

28. AM(pOTEpHOCTbD.

29. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB U MX MNojoxkeHue B cucteme [[.M. Men-
neneeBa. OCHOBHBIE OKHCIUTEIN U BOCCTAHOBUTEIIH.

30. DnexkTpoaHbIi ToTeHIIHAL. BOTOPOAHBIN 3JIEKTPOI.

31. HopmainbHble 31€KTpOAHbIE TOTEHLMANBI. P HanpspKeHU METalIoB.

32. 'anpBanmveckuit anemeHT. [Ipumepsl.

33. TomIuBHBIE 3JIEMEHTHI.

34. O]J1C ranpBanuyeckoro aiementa. opmyna Hepucera.

35. DneKTposn3 pacTBOPOB U paciuiaBoB. 3akoH Papazes.

36. IIporiecchl, MPOTEKAIONINE TIPH AJIEKTPOIU3E C PACTBOPUMBIM aHOA0M. O0IacTH TPUMEHEHUS JTCK-
TpoJin3a.

37. AKKymMyJaTopbl. TUIBI aKKyMYJISITOPOB.

38. IIpouecchl, MpoTeKaroIIKe PH pa3psAaKe U 3apsJIKe CBUHLIOBOTO aKKyMYJISTOpa.

39. O01Me XUMHUYECKHE CBOMCTBA METAIIOB.

40. BzaumopeiicTBre METAIOB C KUCIOTAMU.

41. AzorHas xkuciiora. OcoOOEHHOCTH B3aUMOIENCTBUSA C METAJIAMU.

42. MeToapl IOydeHUsI METAJUIOB U3 pya. [I[puMepsl COBpeMEHHBIX CIIOCOO0OB MOTyUEHUSI METAIIIOB.
43. KommiekcHbie coequHenus. [Ipumepsl. BHemnsst u BHyTpeHHss cdepsl. Kommnekcoobpa3oBartenb.
3apsin koMmIuiekcHOro nona. Koopaunanumonnoe yucio. JIuranael.

44. TTomumepsl. PUBHKO - MEXaHUUYECKHE CBOMCTBA MOJIMMEPOB. TPH COCTOSHUS: CTEKI000pa3HOE, BbI-
COKO3JIaCTUYHOE, BA3KO—TEKYUEe.

45. Tlomumepsl. [Ipuponnsie u cuHTeTHYECKUE TIoauMephl. CoctaB monmmepoB. 3BeHo. Llenb. CteneHn
noauMmepuszauuu. [Ipumepsr.

46. ITnactmaccel. CocTaB, MOJydeHHE, CBOMCTBA U MpUMeHeHue. [IpumMepsl.

47. TTonmumepsbl. CriocoObl MOTyYeHUs TTOJIUMEPOB.

48. Bunpl kayuykoB. [Ipumepsl, cBOCTBa, MPUMEHEHHE.

49. Iommatuinen. [lomuxnopsunuin. Ilonyuenue, cBolCcTBa M IPUMEHEHUE.

50. IMomurerpadropatuiieH. [TomydeHue, CBOMCTBA U TPUMEHEHHE.

51. CuHTeTHUYECKHE BOJIOKHA, KiIaccu(uKalus, o0Iue cBOICTBa, MOTy4YeHUE, TPUMEHEHHE.

52. Koppo3zus metaiuoB. MexaHu3M KOPPO3HOHHBIX MPoIieccoB. [Ipumepsl.

53. ATmocdepHas Koppo3usl.

54. MeTopl 3alUThl METAJIJIOB OT KOPPO3HUH.

55. Koppo31OHHBIE TPOLIECCHI, TPOTEKAIOLIUE IPU HAPYIIEHUH METAIIINYECKUX TOKPBITHI.
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