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PaGouass mporpamMMa JMCIUIUTHHBI «XUMHS» COCTaBlIeHd B COOTBETCTBHM C TpPEeOOBAaHUSIMHU
®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»
«25» ampens 2016 r. (mpotokoma Ne 01).

3aB. kadenpoii «MaTeMaTHYECKUE W ECTECTBEHHOHAYYHBIC _
JUCIUTIIINHBD», " {/ L. E.M. Bacapsiruna
JIOKTOp TEXHUYIECKUX HayK, podeccop

Pabouast mporpamMma AMCHUIUIMHBI OJ00OpEHA METOAMYCCKOW KOMHUCCHEH (aKylIbTeTa 3a0YHOIO
0o0yJeHMS
«25» ampens 2016 r. (mpotokon Ne 06).

[Ipeacenarens METOIUYECKON KOMUCCUU A H. Kosnos
¢dakynbTeTa 3a04HOT0 O0YUEHUS,

KaHAUIAT TEXHHYECKUX HayK, TOTICHT

Hupextop Hayunoii 6ubnuorexu



10.

11.

12.

COJEPXAHME
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1.1. Ilenp m 3ama9u JUCIUTUTHHBI
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3.2.  Pacmpenenenue yueOHOTO BpEMEHH T10 pa3jienaM U TeMam

CTpyKTypa U cofiep>KaHue TUCIUILTMHbBI

4.1. CopepxkaHue TUCIUTIIIUHBI

4.2.  CopeprkaHue JEKLHMA

4.3. CopepxaHnue 1a00paTOPHBIX 3aHATHH

4.4. CopepxaHue NPAKTUYECKUX 3aHITHN

4.5. Bunasl u cofepkaHue CaMOCTOSTEIHHON pabOThl 00YJArOIITXCST
Y4ebHO-MeToIn4ecKoe 00ecreueHrne caMOCTOSITEIbHON paboThl 00yJatoIUXCs
0 TUCUUIUINHE

@®oH/1 OLIEHOYHBIX CPEJICTB JUISI IPOBEACHUS IIPOMEXYTOUHON aTTeCTaluu 00y-
YAIOIIUXCS 1O JUCLUILTUHE

OcHOBHasl U JONOJHUTENbHAs yyeOHas TUTepaTypa, HeoOxoaumast it OCBOCHHS
JUCIUTUIAHBI

Pecypcbl nH(opMarmoHHO-TeIEeKOMMYHHKAIIMOHHOH ceTH «HTepHeT», HeoOXo-
JUMBIE 111 OCBOCHUS JUCIUILINHBI

Metoanyeckue ykazaHus Ui 00y4aromuXcs 0 OCBOCHHUIO TUCIIUILIHHEI
WudopmanoHHbIe TEXHOJIOTUH, UCTIOIb3yeMble IIPU OCYILIECTBICHUH 00pa30Ba-
TEJIBHOIO IMpolecca 1Mo AUCHUIIIMHE, BKIII0Yas epeyeHb MporpaMMHoro odecre-
YeHUs U UH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

MarepuanbHO-TeXHUYECKass 0aza, HeOOXouMast TSl OCYIIECTBICHHS 00pa3oBa-
TEJILHOTO IpoIiecca M0 AUCIUIIINHE

HunoBanuonHbie popmbl 00pa3oBaTEIbHBIX TEXHOIOTUN

[Tpunoxxenue Nel. @oHA OLIEHOYHBIX CPEJICTB ISl TEKYIIETO KOHTPOJIS ycleBae-
MOCTHU U IPOBEJCHUS POMEKYTOUHON aTTeCTalluu 00y4YaroUXcs Mo TUCIH-
TUTHHE
Jluct peructpanum u3MeHEeHHU
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1. Illtannpyembie pe3yabTaThl 00y4eHHUs 10 JUCHHILIMHE,
COOTHECEHHBIE ¢ INIAHUPYeMbIMH pedyabTraramu ocBoenus OITOII

1.1. lean 1 3a1a4u JUCHUTIIUHBI

bakanaBp mo HampaBieHUI0 TMOATOTOBKM MO HampaBieHuto 23.03.03 Dkcruryatanus TpaHc-
MOPTHO-TEXHOJIOIMYECKUX MAIIWH U KOMIUIEKCOB JOJKEH ObITh MOJTOTOBJIEH K CIEAYIOIIMM BHIAM
npoeccnoHabHON eATeIbHOCTH: MPOU3BOJICTBEHHO-TEXHOJIOTMUYECKOM, dKCIIEpUMEHTAIbHO-HCCIIe-
JI0BATEIbCKOM, CEPBUCHO-IKCILITYyaTallMOHHOM.

Heap qaucuunmianHbl — chopMUPOBaTh Y 00YHAIOIIUXCS CUCTEMY (DYHAAMEHTAIbHBIX 3HAHUH 1O
XMMHHU, HEOOXOAUMBIX JUIsl MOCJIEAYIOIIEeH MOArOTOBKY OaKaiaBpa, CllocoOHOro K 3¢ (eKTUBHOMY pe-
LICHUIO TPAKTUYECKUX 33/1a4 CEIbCKOXO03SIMCTBEHHOTO ITPOU3BO/ICTBA, & TAK)KE CIIOCOOCTBYIOIIMX J1ajlb-

HEHIIeMy pa3BUTHIO JTUYHOCTH.
3agauu AUCHUILIAHBIL;

— W3YYUTh OCHOBHBIE XUMHUYECKHE SIBICHUS, OBJIAAETh (PyHIaMEHTAIbHBIMU MOHATHSIMHU, 3aKO-
HaMH U TEOPHUSIMH KIIACCUYECKON U COBPEMEHHOW XUMUU;
— c(opMHUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHHSI 1 COBPEMEHHOT'0 XUMUYECKOT'O MBIIIUICHUS;
03HAKOMUTBCSI C HAYYHOM annaparypoi 1 METolaMi XMMUYECKOI 0 UCCIIEI0BaHMs], IPUOOPECTH HABBIKU
MIPOBEACHUSA XUMUYECKOT0 SKCIIEPUMEHTA;
— HAy4UThCsl BBIIEIATh XUMUYECKOE COJIEpKaHKe B IPO(eCCHOHANIBHBIX 3a/1a4ax Oyaymien aes-

TEIbHOCTH;

— OBJIQJIETh METOJIaMHU PEIICHHS TPO()ECCHOHATBHBIX 3a/1a4.

1.2. Ilnanupyempbie pe3yJabTaThbl 00y4eHUs 10 JUCHUILINHE (MOKAa3aTe I CPOPMUPOBAHHOCTH
KOMIIeTeHIHiA)

[Tmanupyemsbie pe3yabTaThl

[Tnanupyemsbie pe3ynbTaThl 00yUSHHUS IO TUCIUIITHHE

FOTOBHOCTh TPHUMEHSTh CH-
creMy (DyHIaMEHTAIIbHBIX 3HA-
HUNA (MaTeMaTHYeCKHX, eCTe-
CTBEHHOHAYYHBIX, HHXCHEp-
HbIX M DSKOHOMUYECKHUX) st
nneHaTadukanmun, GopmMymupo-
BaHUS W pEIICHUS] TeXHHYe-
CKHX U TEXHOJIOTUYECKHX TPO-
0JleM DJKCIUTyaTallik  TpaHC-
MOPTHO-TEXHOJOTHYECKIX Ma-
IIVH U KOMIUIEKCOB

3HATh. OCHOBHBIC 3a-
KOHBI XUMUH, SIBICHUS U
MPOIIECChl, Ha KOTOPBIX
OCHOBAHbI  IPUHIIMITBI
JIEHUCTBUSI 0OBEKTOB IPO-
(beccuoHanpbHOU  TesI-
TEJILHOCTH U KOTOpBIC
UCTIOJIB3YIOTCS JIISL Pe-
IICHUS] WH)KEHEPHBIX 3a-
nadg - (b.1.5.8-3.1)

JKE€H yMETb. HCIIOJIb-
30BaTh OCHOBHBIC XH-
MHUYECKHE 3aKOHBI U
NMoHATUS B Tpodec-
CHOHAJILHOM nes-
TETBHOCTH M JIJIS pe-
IIeHUS WHXCHEPHBIX
3amgad - (b.1.5.8-Y.1)

ocsoenus OIIOII
(KOMTICTEHITUN ) 3HAHUS YMEHUs HaBBIKH
OIIK-3 OO6yuarommuiicss momwkeH | OOygatonuiicss Aom- | OOyJaromuiicss JTOmKeH

BJIaACTh: HaBbIKaMH
OIIMCaHMus OCHOBHBIX XH-
MHUYCCKHUX 3aKOHOB, SB-
JICHUH H mponeccoB, Ha

KOTOPBIX OCHOBaHBI
NPUHIMIBL  JHCTBUS
00BEKTOB  TpodeccHo-

HAJILHOW JIeSITEIbHOCTH
U KOTOpbIE HCIIOIb3Y-
I0TCS U PEIICHHs HMH-
YKEHEPHBIX

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

[1K-44
CITIOCOOHOCTH K TIPOBEICHUTO
UHCTPYMCHTAJIbHOTO U BU3Y-
QJIBHOTO KOHTPOJIS 3a Kave-
CTBOM TOTLTUBHO-CMA304YHbBIX U
JpYIrux pacXOoOdHBIX MaTepHa-
JIOB, KOPPEKTUPOBKH PEIKUMOB
WX UCTIOJIb30BaHHUS

OOyuaromuiics TOJDKEH
3HaTh. OCHOBHBIC CIIO-
coObl TIPOBEJICHUS HH-
CTPYMEHTAJIBHOTO U BH-
3yaJIbHOTO KOHTPOJISI 3a
KaueCTBOM  TOILIUBHO-
CMa304HbIX W JPYTUX
PacXOJIHBIX MaTepHaIoB
- (b.1.5.8-3.2)

OOyuatomuiicss J07-
J)KEH YMETb: UCIOJIb-
30BaTh HMHCTPYMEH-
TAJIbHBIA W BU3yallb-
HBIIl KOHTPOJIb Kaye-
CTBa TOIUIMBHO-CMa-
304HBIX M JIPYTUX
PacXoJHBIX MaTepu-
anos, - (b.1.5.8-Y.2)

OOyuaromuiics TOJDKEH
BJIaJICTh: HABBIKAMHU HC-
[I0JIb30BAHUSL  UHCTPY-
MCHTAJIbHOT'O 1 BU3YyaJlb-
HOT'O KOHTPOJIA  Kaye-
CTBa TOIUTUBHO-CMa304-
HBIX U JPYI'UX pacxon-
HBIX MaTepuasoB, -
(b.1.5.8-H.2)




2. Mecto aucunmiannsl B ctpykrype OITIOII

JuctummHa «XuMusi» oTHocuTcsl K 6a3oBoit yactu brnoka 1 (b.1.65.8) ocHoBHO# mpodeccuo-
HaJbHON 00pa3oBaTeIbHOM MPOrpaMMbl OakanaBpraTa 1o HamnpasieHuo noaArotoBku 23.03.03 Dkcmy-
aTalus TPAHCIOPTHO-TEXHOJIOTHYECKUX MAILIMH U KOMIUIEKCOB, Mpoduib — «CepBUC TPAaHCHIOPTHBIX U

TEXHOJIOIT'MYCCKUX MAallluH U O6OPYI[OBaHI/I${.>>

Pazgennbl JuCHUIVIMHBI U MEKIUCHHUIUIMHAPHBbIE CBA3H € 00ecneYnBal0 UMK (mpen-
IIEeCTBYIOIIUMH) U 00ecniedyuBaeMbIMH (ITOCTCAYIOMMMHI) JUCHUIIIMHAMEA
HaumMmeHnoBanue o0ecrieYnBaromx
dopmupyeMbie KOMIIETSHIIN
Ne | (mpemwmectByrommx) u odecrneydu-
I/ | BaeMbIX (MOCIEAYIONINX ) AUCIIU-
( HJZI?IIH kX ) ACH Paznmen 1 Paznen2 | Pasmen3 | Pazmen 4 Paznen 5

Hpe):[IHeCTByIOHII/Ie JUCIUIITIMHBI B y‘-IeGHOM IJIaHE OTCYTCTBYIOT, IIOCKOJIBKY JUCHUIUIMHA U3YYacTCA B 1

cemMecTpe
[Tocneayronue TUCIUTLTHHBI
1. dusnka OIIK-3 OIIK-3 - OIIK-3 -
2. TenmorexHuka OIIK-3 OIIK-3 OIIK-3 - OIIK-3
DKCITyaTallHOHHBIC MAaTEePHAIIBI 11K-44 I1K-44 [1K-44 11K-44 I1K-44

3. O0bém nuCcHMIIMHBI M BUABI Y4eOHO padoThl

O0beM nuctuIuIMHbI coctapisieT 3 3auetHble equHuIlbl (3ET), 108 akagemudeckux yacoB. Jucuurinaa
nuzydaercs B 1 cemecrpe.

3.1. Pacnpenesienne 00bemMa JUCUMILIMHBI 10 BUAAM y4eOHOH padoThI

Bun yaeOHo# paboTh KonuyecTBo yacos

KonrakTHasi pabora (Bcero) 12

B tom unce:

Jlexuun 6
[Tpaxtuueckue 3austus (I113) -
Jlaboparopusie 3austus (JI3) 6
CamocrositebHas padora odyuarmmxcs (CP) 92
KonTpoanb 4

HUtoro 108

3.2. Pacnipenesienne yueOHOro BpeMeHH 10 pa3jieiaM U TeMaM

B toMm uncne
Bceero LA
Ne /it HaumeHoBanue K 3 £ g
0 pazjziena u TeMbl OHTaKTHas pabora Z 3
4acoB CP g &
JIEKIIUHU JI3 113 E
1 2 3 4 5 6 7 8
Paznien 1. OCHOBBI CTPOEHUSI BENIECTBA
1.1. | Brenenne. OcHOBHBIC 3aKOHBI XHU- 5 - - - 5 X
MUH.
1.2. | Xumus 1 nepruouyeckas cucrema 9 1 1 - 7 X
sneMeHToB. CTpoeHHue aTOMOB. XH-
MUYECKAs CBS3b.




Pasnen 2. B3aumMonencTBrs BEIECTB

2.1. | Xumuueckas repmoanHamuka. Oc- 16 1 - - 15 X
HOBHBIE 3aKOHbI TEPMOJIMHAMHUKH.
Xumudeckass KHHETHKA. XUMHISCKOE
paBHOBECHE.

Paznien 3 PacTtBopbl.

3.1. | X¥MMHUYECKUE CUCTEMBI: PACTBOPBI, 22 2 2 - 18 X
JcTiepcHbIe cucTeMbl. OCHOBBI XU-
MUYECKOI'0 aHaJIM3a BOJIHBIX PaCcTBO-
POB.

Pa3nen 4. DneKTpOXUMHUYECKUE MPOLIECCHI.

4.1. | DNEKTPOXUMHYECKUE CUCTEMBI: KHC- 26 2 2 - 22 X
JIOTHO-OCHOBHBIE U OKHCIUTEIILHO-
BOCCTAHOBHUTEJILHBIC CBOMCTBA BEIIC-
cTBa. ['aTbBaHUYECKUE PJIEMEHTHI.
XUMHWYECKHEe NCTOYHHUKHN TOKA. DJICK-
TpoJsiu3 coenunenuid. Kopposus me-
TAJJIOB U 3al[UTa OT KOPPO3HUHU.

4.2. | PeaknmmonHas criocOOHOCTH BEIIECTB. 14 - 1 - 13 X
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

Paznen 5. DneMeHTbl OpPraHn4ecKoOr XUMHUHN

5.1. | DneMeHThl OpraHn4ecKol XUMUH, 16 - - - 16 X
HIOJIMMEPBI, OJTUTOMEPBI.

Hroro 108 6 6 - 92

4. CTpyKTypa M coaepKaHue TUCHHUILINHBI

4.1. Coaep:xxaHue TUCHHMILINHBI
Beenenue
Xumus KaK 4acTb ecrecTBo3HaHuA. IIpenmer xumun. BemecTBo. Buasl XUMUUECKUX pEeaKLU.
CBA3b XUMUU C IPYTUMH HayKaMUu. 3HaU€HUE XUMUU B GOPMUPOBAHUN MBIILIEHUS, B U3yUYEHUH ITPU-
OBl U PA3BUTUU TEXHUKU. XUMHS U MPOOJIEMBI IKOJIOTHH.
OCHOBBI CTPOEHMS BelleCcTBA
DNEeKTPOHHOE CTPOEHUE aTOMa U CUCTEMATHKA XMMHUYECKHUX 2JIeMeHTOB. KBaHTOBO-MexaHHUe-
ckast mojaenb atoma. [Ipunuun Ilaynu m npaBuio Xynaa. CTpoeHME MHOTOJIEKTPOHHBIX aTOMOB.
[Tepuonuueckas cucrema .M. Menaeneesa 1 M3MEHEHUE CBOMCTB AJIEMEHTOB U MX COCIUHEHUU.
OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB. XUMUYECKAs! CBA3b. OCHOBHBIE THIIBI U Xa-
paKkTepucTHKH cBs3U. KoBaneHTHas M MOHHAs CBsA3H. MeToJ| BaleHTHBIX cBsized. [ mOpuauzanms. [1o-
HATHE O METOJI€ MOJICKYIIPHBIX opOuTaneii. CTpoeHHue W CBOMCTBA MPOCTEUIINX MOJIEKYI. THIIBI
B3auMoeiicTBus Mosiekyil. KommiekcHbie coequuenrs. OCHOBHBIE BUbI B3aUMOJECUCTBUS MOJIEKYII.
Cuinbl MEXMOJIEKYJISIPHOTO B3auMOJEHUCTBUS. BomoponHas cBs3b. JJOHOPHO-aKIENTOPHOE B3aMMO-
neiicreue Moiiekyi. KoMiiekcHble coequHenns. KoMIekcsl, KOMITIIEKCO00pa3oBaTet. INTaH Ibl, 3a-
PAI U KOOPAMHALMOHHOE YHCJIO KOMILJIEKCOB. THUIBI KOMIUIEKCHBIX coelnHeHM. [lonsaTre o Teopusax
KOMIUIEKCHBIX COEIMHEHNH. XUMHMS BEUIECTBA B KOHJEHCUPOBAHHOM COCTOSIHUU. ATperaTHoe cOCTO-
SHUE BEIIecTBa. XUMHUYECKOEe CTpoeHue TBepaoro tena. AmopdHoe cocrossHue BemiecTBa. Kpu-
ctaybl. Kpuctamnnueckue pemerky. XUMU4YecKas CBsI3b B TBEPJbIX Telax. MeTtamnndeckas CBs3b U
MeTasuibl. XUMHUYECKasl CBS3b B MOJYNPOBOJHUKAX U AUAJIEKTpUKax. PeanbHble kpuctaiisl. [IpocToe
BelECTBO. M30Mepus u ajutoTponus.
B3aumoaeiicTBuA BelecTn
DneMeHThl XUMHYECKON TePMOIUHAMUKHU. DHepreTuueckue dPQPEeKThl XUMUUIECKUX PEAKITHIA.
Buytpennss sHeprus u sHTansnus. Tepmoxumus. TepMoXxuMUUecKrue 3aKOHbI M YPABHEHUS. DHTAJIb-
st 00pa3oBaHMs XUMUYECKUX coenHeHn. CTaHIapTHOE COCTOSIHUE. DHTPONUS U €€ U3MEHEHUE NpU
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XUMHYECKHX Tporeccax. Jueprus ['mb0ca u sneprust ['enbMronpiia 1 uX U3MEHEHHS TIPU XUMHYECKHUX
nporieccax. Y cJIOBUs CAMOIPOU3BOJIBHOTO MPOTEKAHUS XUMUUECKUX PEAKINI. Y CIIOBUSI XMMHUYECKOTO
paBHoBecHs. OOpaTuMble U HeOOpaTUMbIE PeaKIIMU. XUMUYECKUI MOTEHIHAl. AKTUBHOCTD U KO3 du-
[IUEHT aKTUBHOCTH.
Xumudeckoe u (pazoBoe paBHOBecHs. 3aKOH AercTBUS Macc. KOHCTaHTa paBHOBECHS U €€ CBSI3b C Tep-
MoauHamuyeckumu GyHkumsimu. [lpunmun Jle-Illarense. Xumudeckoe paBHOBECHE B T€TEPOTCHHBIX
cucremax. MazoBoe paBHoBecue. [IpaBuiio ¢a3. Pacnpenenenue BemecTs B TeTEPOreHHBIX CHUCTEMAaX.
[ToBepxHocTHbIe sBieHUs. CopOuus. AncopOLunoHHOE paBHOBecue. ['eTreporeHHble AUCIIEPCHBIE CH-
CTEMBI.
Xumudeckasi KuHeTuKa. CKOPOCTh TOMOTE€HHBIX XMMHUYECKUX peakiuii. OCHOBHOE XMMHUYECKOE ypaB-
HEHHE. 3aBUCUMOCTb CKOPOCTH XMMUYECKUX PEAKLIUI OT TeMIlepaTyphl. DJHEPIrUsl aKTUBALUU. | OMOreH-
HbIM Katanus. Llennspie peakiuu. @u3nyeckre METOIbl YCKOPEHUsI XUMUYeCKUX peakiuid. Konedarens-
Hble peakuu. CKOpOCTh T€TEPOreHHbIX XUMUUECKUX peakluil. ['eTeporeHHbli KaTanus.

PacTBopsbl.

Omnpenenenue u kKaaccuuKaius pacTBOPoB. PacTBOPHI HEAIEKTPOIUTOB U IIEKTPOIUTOB. Bos-
HBIE PACTBOPHI AJIEKTPOJIUTOB. ACCOIMHUPOBAHHBIE M HEACCOIMUPOBAHHBIC SJEKTPOIUTHL. CBOMCTBa
PacTBOPOB aCCOIMUPOBAHHBIX AIEKTPOIUTOB. AKTUBHOCTb. OCOOEHHOCTU BOJBI KaK PacTBOPUTEIS.
DIIEKTPOJIMTUYECKAST AUCCOLMALIMS BOJIbI. BomopoaHblil mokazaTens cpeapl. MloHHbIE peakiuu B pac-
TBOpax. Jucconuanus KOMIUIEKCHBIX coeuHEeHu. Teopus KUCI0T U OcHOBaHUM. KOHCTaHTBI KUCIOT-
HOCTH U OCHOBHOCTH.

Komnonansie cucremsl. JlucnepcHOCTh B AUcCTepcHbIe cucTeMbl. Kitaccupukamms KOTONIHBIX
cucteM. 30JIM U resid. Muieisl 1 ux ctpoenue. [lomydeHue KoIOUIHbIX pacTBOPOB. Y CTOMYHMBOCTh
KOJUIOUJIHBIX CUCTEM, OITHYECKUE U AJIEKTPUUYECKUE CBOMCTBA. MEeTO b MOTYYEHUs U pa3pyLIECHUs KOJI-
nouHbIX cucteM. Komonipl B IpUpOJHBIX cucTeMax. PacTBOpbI moJIMMepoB.

JIEKTPOXHMHYECKH e MPOLecChl.

OKHCIUTENbHO-BOCCTAaHOBUTEbHBIE Mpoliecchl. Onpezenenue u Kiaccupukanus 3IeKTPoXuMuIe-
ckux nporueccoB. 3akonbl Dapanes. TepmoauHaMuka 3MEKTPOIHBIX mporieccoB. [ToHsTHE 00 AMeKTpOI-
HbIX NOoTeHuuanax. ['anpBannueckue anemeHTbl. JJC u ee uzmepenue. CtanaapTHBIN BOJAOPOIHBIN
3JIEKTPOJ ¥ BOJOPOIHAS 1IKajJa NOTeHUHAIOB. Y paBHeHne HepHcera. [loTeHunansl MeTammyeckux, ra-
30BBIX M OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX IEKTPOAOB. VOHCENEKTUBHBIE 3JIEKTPOABI U CEHCOPBI.
MemOpanbl 1 MEMOpaHHBIN MOTeHIMAN. KuHETHKa 3MEKTPOTHBIX MPOIECCOB. DICKTPOXUMHUYUECKAs U
KOHIIEHTPAallMOHHAs NoJispu3anus. JnekTpoin3. [locinenoBarenbHOCTh JIEKTPOIHBIX MTPOLECCOB. BbI-
XO/JI TIO TOKY. DJIEKTPOJIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMU aHOJAMHU.

Koppo3ust u 3ammura MetamoB U crijiaBoB. OCHOBHBIE BHUJIbI KOPPO3UU. XUMHUYECKasT KOPPO3HSL.
DnexTpoxumMudeckas Koppo3us. Koppos3us moja aelcTBueM Oy KIalomuX TOKOB. MeTOAbl 3alUThl OT
KOpPPO3UU: JETUPOBAHNE, JEKTPOXUMHUYECKAs 3aI1Ta, 3alIUTHbIE TOKPBITHA. FI3MeHeHNe CBOMCTB KOp-
PO3HOHHOH cpenbl. MHrnOUTOphl KOPPO3HH.

DIEKTPOXUMUYECKNE CUCTEMBl. XMMHUUYECKHE MCTOYHUKH TOKA. DJIEKTPOXUMHUYECKHE SHEPro-
YCTAHOBKH. DJIEKTPOXUMHUYECKHE MTPeoOpa3oBaTesn, KOHACHCATOPHI. DIEKTPOXUMHUYEcKas 00paboTKa
METAJUIOB. DJIEKTPOXUMUYECKHUE TOKPBITHSI.

PeaknuonHasi CmocOOHOCTL BelIeCTB. XMMHUYECKHE CBOHICTBA METAJIIIOB.

BemecTBo 1 ero yncToTa. AHATMTUYECKUA CUTHAT U €0 BUbI. XUMHUYECKash UICHTU(DUKAIINS.
KucnotHo-oCHOBHOE U OKHMCIUTEIbHO-BOCCTAHOBUTENIBHOE TUTPOBaHUE. [ paBUMETpUUYECKHUI U KOJIO-
PUMETPUYECKUN aHaIU3. DIEKTPOXUMHUYECKHNE METO bl aHAIM3A.

DJleMeHThI OPraHN4YeCKOi XUMHUM.

Oprannueckue moJIMMepHbIe MaTepuaibl. MeToAbl MOJy4YeHHs TOJIUMEPOB, MOJIMMEpU3aLus, Mo-
mukoHaeHcanusa. CTpoeHue U CBOMCTBA oJUMeEpoB. [IpuMeHeHne momMepos.



4.2. Conep:xaHue JIeKIUii

/1

HanmenoBanwne u COACPIKAaHUC JICKIIUU

Ko-8o
JacoB

Brenenue. OcHOBHBIC TOHATHS M 3aKOHBI XUMUH [Ipenmer xumun. 3Ha4eHHE XU-
MUH B HAYYHO-TEXHUYECKOM Iporpecce OCHOBHBIE MOHATUS U 3aKOHbI XUMHUH.
Xumus U niepuoanueckas cuctema snemeHToB. Ctpoenue atomoB COBpeMEHHBIE
MPEJCTABIEHUS O CTPOEHUH aTOMOB JIEMEHTA, OCHOBAHHBIE HA HEKOTOPBIX I10JIO-
JKEHHSX KBAHTOBOM MEXAHUKH: ABOMCTBEHHA KOPIYCKYJISIPHO-BOJIHOBAS MPUPOJIa
3JIEKTPOHA, NMPUHLMI HEONPEIEICHHOCTH, KBaHTOBbIE yucina. [Ipunuun [laymnu.
[IpaBuna u MOpAIOK 3aMOJIHEHHUS aTOMHBIX opOuTanei, nmpaBmio KieukoBckoro,
XyHna, 3anpet [laynn MHOrO3J1€KTpOHHBIX aTOMOB. B3auMOCBS3b pacnoIOKEHUS
3JIEKTPOHOB B @TOMaX C UX XMMUYECKUMHU CBOMCTBAMM.

[lepuoanueckuii 3aK0H B CBETE€ CTPOEHHUSI aTOMOB, MEPUOJIUYECKAs] CUCTEMA 3JIe-
MeHTOB. HekoTopble XapakTepHUCTUKH aTOMOB 3JIEMEHTOB: PAaJUyChl aTOMOB U
HMOHOB, DHEPIUs MOHU3ALUU, DHEPIUs CPOACTBA K DIIEKTPOHY JIEKTPOOTPHULIATEIIb-
HOCTh. XUMHYECKas cBsi3b HopManbHOE U BO30YXKIeHHOE COCTOsTHME aToMOB. Oc-
HOBHBIC TUIIbI U XaPAKTCPUCTHUKU XUMHYECKOU CBS3U: METOA BAJICHTHBIX CBH3€I>1,
MOHATHE O METOJIE MOJIEKYJIApHBIX opOuTaneil. CBi3b KOBaJIEHTHAs!, JIOHOPHO-aK-
LOCNITOpHAasA, MOHHAs, METAJIJIMYCCKasd, BOAOPOJHAs. 3aBHCUMOCTH CBOMCTB BCIICCTB
OT TUIIA XUMUYECKOU CBSI3U.

Xumuueckas TepMoarHamMuka. OCHOBHBIE MOHATUS M 3aKOHBL. TepMoauHamMuye-
cKasi cucteMa. BHyTpeHHsIs HEpTUs TepMOAMHAMUYECKOM cucTeMBl. TermnoBoi 2¢-
¢ext peakuu. [lepBoe Hayano TepMOJMHAMUKU. DHTANBINA. TEepPMOXUMHUYECKUE
ypaBHeHus. 3akoH ['ecca. Bropoe Hadano tepmogunamuku. CTaHIapTHAsE SHTPO-
nusi. @akTopbl (SHTPONUNHHBIA U SHTATIBIMUHBIN), ONMPEIEIISIONINEe BO3MOXKHOCTh
WJIM HEBO3MOKHOCTh CaMOITPOU3BOJILHOTO TPOTEKaHus npoiiecco. 306apHo-u30-
TEPMHUUECKUN MOTeHIMad. HampaBieHHOCTh XMMHUYECKHMX IPOLECCOB. DHEPrus
["'enbMrospiia (M30XOPHO-U30TEPMUYCCKUN TTOTEHITHAN).

XuMHYecKasi KHHETUKA. XUMHUYECKOE paBHOBECHE ['OMOTreHHBIE U IeTepOreHHbIE
XUMHUYECKHe mporecchl. CKOPOCTh M MEXaHU3M peakuuu. DakTopsl, BIUSAIOLIIUE HA
CKOPOCTh XUMUUYECKHUX PEAKIIUNA. 3aKOH JIEUCTBYIOIIUX MAcC, KOHCTaHTa CKOPOCTH,
KUHETUYECKHE YPABHEHUS, TOPSAIOK PEaKLIMK. DHEPTUsl aKTUBAIUH, TPaBuiIo BaHT-
l'odda, ypaBuenue Appennyca. Karanuz. CmenieHne XUMHYECKOTO PaBHOBECHSI.
[Mpunnun Jle-Illarense. ucnepcusie cuctemsl. PactBopsl Kimaccudukamnms auc-
MEePCHBIX cUCTeM. ['py0oIuCTIepCHBIE CUCTEMBI, UX CBOWCTBA U HCIIOIH30BAHHE B
cenbCKOM Xx03stiicTBe. KostoniHbie pacTBOPHI, 0OCOOCHHOCTH CTPOEHUS, CBOMCTRA.
PacTBopbI, kKak roMoreHHbIe cucTeMbl. CITOCOOBI BBIpAKESHHsI KOHIIEHTPAIIMH Pac-
TBOpOB. Teopust pazdaBICHHBIX PAaCTBOPOB, HEANEKTPOIUTOB. Ocmoc. OcMoTHye-
CKoe JaBieHue. J(aBiieHne HachIIEHHOTo Napa. TeMiepaTypa KUIIEHUs U 3aMep3a-
HUs (KpUCTayu3aius) pactBopoB. 3akoHbl Bant-I'odda u Paymst mist HeanekTpo-
JUTOB U DJIEKTPOJIUTOB, UCMOJB30BAaHUE UX JIJISI M3TOTOBJICHUS OXJIAKIAIOIIUX U
AHTHOOJIEIEHUTENIbHBIX CMa30K M kuakocTed. AHTU(pHU3bl. CuibHbIE U c1alble
anekTpoiuThl. KoHCTaHTa M cTeneHp nucconuanuu. M3orornyeckuii kosppum-
eHT. 3akoH pa3baBnenus OctBanpaa. MoHHOE mpousBeaeHNe BOIbl. BomopoaHbii
nokasatesb. ['uaponus. Ero 3HaueHue npu uCroib30BaHUU yIOOPEHUM U SKCILTya-
TallUM CEIbCKOXO03iCTBEHHON TEXHUKH.




5 | DnexTpoxumuueckue cucteMbl. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE IPOLIECCHI: 2
ornpezeNeHue, TePMOIMHAMUKA, HAPAaBIEHHOCTh, BO3MOKHOCTh MPOTEKaHUS B 3a-
JTAHHOM HAIpaBiI€HUU. DJIEKTPOJHBIM MOTEHIMAI HAa TPaHMIE T€TEPOreHHON CHU-

CTEMbI METAJLI-3JIEKTPOIUT. CTaHAAPTHBIN AJIEKTPOAHBIM MMOTEHIMAN, Pl HAIps-
YKEHHUSI METAJUIOB, €ro 3HaueHue. ['anpBaHnMueckue 3iaeMeHThl. [IpuHuun padoTsl.
XUMUYECKUE UCTOYHUKU TOKA. «CyXue» 3JIEeMEHThI, aKKyMYJISTOPBI, TOIUIMBHBIE
anemeHThl. Koppo3us meTtaiios. 3amuTa oT KOppO3UH. XUMUYECKasi U AJIEKTPOXHU-
Muyeckass Koppo3us. [IpyumHBI M MEXaHHU3M 3JIEKTPOXUMHUYECKON KOPPO3HUHU.
VYuep6, npuannsemsbiii Kopposueil. Koppos3ust ¢ KUCIOPOIHON M BOJIOPOIHOM Jie-
noJjsipuzanyein. MeToibl 3aluThl OT KOPpOo3uu. JIakOKpacouHbIe U METAITINYECKUE
MOKPBITHSA, IPOTEKTOPHAS 3aIUTa, IEKTpo3auTa. MTHruOUTOphl KOppO3uu. Diek-
TPOJIU3 PACILIABOB U BOJHBIX PaCTBOPOB 3JIEKTPOIUTOB. [locienoBaTenbHOCTD pas3-
psiia YacTHI] Ha 3JIEKTPOJax IPH IEKTPOJIU3€E B 3aBUCUMOCTU OT BEIIMUYUHBI JJICK-
TpoaHoro noreHuuana. [lonsgpuzanus npu anextponuse. [lepenanpsxenue.
Hroro 6
4.3. Coagepxanue JJaDOPATOPHBIX 3AHATHH
No . Kon-Bo
HaumenoBanue 1a00paToOpHbIX 3aHATUN
/i 4acoB

1. Kinaccel HeopraHn4eckux CoeTMHEHUN 1

2. | Onpenenenne >KBUBAJICHTA METAaJLIA. 1

3. | CrpoeHue aTomMa M NEPUOANYECKAS] CUCTEMA DJIEMEHTOB. X UMUYECKAas CBSI3b. 1

4. | Koppo3us meTayuioB. 3aiuTa OT KOPPO3HUH. 1

5 | Xumuyeckre CBOMCTBA METAJIIOB 1

6 [Tonumeps! u onuromepsl. CocTaBieHUE peaKIUA OJTMMEPU3ALUH U TTOJIUKOHIEH- 1
canuu

Hroro 6
4.4. CopeprxaHue NPaAKTHYECKUX 3aHATHI
[TpakTHyeckue 3aHATHS HE PEAYCMOTPEHb! y4eOHBIM IIAHOM
4.5. Buabl u copepkaHue CaMOCTOSITeIbHON PadoThl 00y4aroImuxcst
4.5.1. Buasl caMOCTOATENBbHOM pabOThI 00yUJarOMIMUXCst
Bunsl camocTosTensHON paboThl 00yYaromuxcs KOIMYeCTBO YaCOB

[TonroroBka K NpakTUYECKUM 3aHSATHSIM -

[ToaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3alIUTE J1a0O0- 57

paTOPHBIX paboT

CaMoCTOsITEIbHOE U3YUYEHHUE OTJEJIbHBIX TEM U BOIIPOCOB 40

Hroro 92

4.5.2. Cogep:kaHue caMOCTOSITETLHON pabOThl 00YJarOIIUXCsl
Ne Kon-Bo
HaumeHnoBaHue n3y4aeMbIX TEM WM BOIIPOCOB
/Tt 4acoB




1 OCHOBHBIC 3aKOHBI XHMUU: COXPAaHCHUA MATCPHUU U SHCPIUH, MOCTOSAHCTBA CO- 6
CTaBa, KPAaTHBIX OTHOMCHHﬁ, ABora):[po.

2 BrinosnHenue ynpaxHeHU 0 COCTABIEHUIO AJIEKTPOHHBIX (DOPMYIT S7IEMEHTOB. 2

3 [Tepuonnueckunt 3akon [I.1. Menneneesa, nepuoardeckasl CUCTEMa JIEMEHTOB. 13

4 Tunsl xumudeckux cBsized (KoBajeHTHas, MOHHas). CBOICTBa KOBaJEHTHOMN 13
CBSI3U (HACBIIIAEMOCTb, HANIPABJICHHOCTb, MOJISIPU3YEMOCTb).

5 Pemrenne pacueTHbIX 3a7a4 Ha ONPEIEICHUE JHTAIbIIMHU, SHTPOIIHMH, SHEPIUU 10
I'n66ca.

6 Pemenue 3a1a4 Ha onpeieeHne CKOPOCTH XUMUYECKUX PEAKIIUIA B 3aBUCUMOCTH 18

OT KOHLCHTpAIMKU U TEMIICPATYPHI. PaBHoBecue. BiausHue JAaBJICHUS, KOHIICHTpAa-
UKW U TCMIICPATYPhl HA CMCIICHUC XUM. PABHOBCCHUSI.

7 CniocoObI BeIpaskeHHUsI KOHIIEHTPALIMK PACTBOPOB (MAccoBast 10JIsl, MOJIIPHOCTB ). 8
Pemenue 3aga4 Ha pacyeT KOHIEHTPALIMI PaCTBOPOB.
8 KauecTBeHHbIE peakiliy Ha OT/IEIbHbIE KATUOHBI U aHMOHBI. COCTaBIIEHUE YpaB- 8
HEHUH.
9 CocraBieHue peakiuid MoJauMepr3ali U MOJIUMKOHAeHcanuu. Mcnonb3o0Banue 8
HOHI/IMCpHBIX MaTepI/IaJIOB B TCXHUKE. COCTaB JIAKOB.
Hroro 92

5. YueOHo-MeTOAHYeCKOE O0ecTieYeHHe CAMOCTOSITeIbHOM PAa00ThI 00y4al0IIUXCH

VYuebHo-MeToanueckue pazpadbotku umerores B Hayunoit 6ubnmoreke PI'BOY BO HOxHo-Ypans-
ckuit 'AY:

1. Xumwus. Kraccbl HeOpraHWYECKMX COEAUHEHUN [DIEKTPOHHBIN pecypc]| : MeToi. mocodue /
coct.: A. B. Xoxmos, H. M. [larpakosa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 21 c. : un., Tabn. —
0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/6.pdf

2. Xoxnos, A. B. Xumus. Xumuueckass KHHETUKA U XUMHYECKOE PaBHOBECUE [ DJIEKTPOHHBIN pe-
cypce] : yueOnoe mocodbue / A. B. Xoxios, H. M. Ilarpakosa ; UI'AA .— Yenabunck: UT'AA, 2015 .—
62 c. : uin., Tabn. — 0,3 MB .— Pexwum nocryna http://192.168.0.1:8080/localdocs/himi/5.pdf.

3. Xoxnos, A. B. Xumus [ 3nexTporHbIN pecypc] : yaedbnoe mocodue / A. B. Xoxmnos, H. M. Ilatpa-
koBa ; UT'AA .— YensiOunck: UI'AA, 2015 .— 131 c. : tabn. — C mpuit. — 0,9 MB .— Pexum noctyma
http://192.168.0.1:8080/localdocs/himi/3.pdf.

4. Xoxmos, A. B. Xumusa. Xumuueckas TepMoIuHAMUKA [ DIEKTPOHHBIN pecypc] : yueOHOe moco-
oue / A. B. Xoxnos, H. M. IlarpakoBa ; UI'AA .— Yensounck: UI'AA, 2015 .— 30 c. : Tabn. — bub-
auorp.: ¢. 29 — 0,3 MB .— Pexxum nocryma http://192.168.0.1:8080/localdocs/himi/4.pdf.

6. ®OH/I OLIEHOYHBIX CPEICTB JIsl POBEACHUS
NMPOMEKYTOUHOM aTTeCTAllNM 00y4al0INXCs

Jlist yCTaHOBJIEHUSI COOTBETCTBUS YPOBHS MOATOTOBKU oOyvaromuxcs Tpedosanusm @I'OC BO paspa-
60TaH (hOH] OLIEHOYHBIX CPEACTB AJIsl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M ITPOBEACHUS IIPOMEKYTOU-
HOM aTTecTanuu o0yJaroImuxcs no AucuuruimHe. OOoH/ ] OIIEHOYHBIX CPEICTB MpeacTanieH B [Ipunoxe-
Huu Nel.

7. OCHOBHASI U JONOJHUTEIbHAS YUeOHAasl JIUTePaTypa, HeoOX0AuMas 1Jis 0CBOEHMSI
AMCUMILTUHBI

OcHoBHasl ¥ JIOTIOJIHUTEIbHAS YaeOHas InTeparypa nuMeercs B HayaHoli OMONIHOTEKE M AIEKTPOHHOU
nHpopManmonHo-oo6pazoBatenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 iUuTEpaTypa
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1.1. Obuast xumust [DIEKTPOHHBIN pecypc]: (OCHOBHBIE OHATHS, IPUMEPHI U 33/1a4M) JJIsl BeUep-
Hero ¢akymerera / T.B. XykoBa. MockBa: MU®DU, 2008.- 141 c. Pexum pocryna:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xumus [Dnexrponnsiii pecype]. HoBocubupck: HoBocnbupckuii rocyapcTBEHHBIHN arpapHblIii
YHUBEPCUTET, 2011.- 106 c.
Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. Hlumkosuu E. JI. Xumus [Dnextponnsiii pecypce]. 1, O6mas xumus / E.JI. [lumkosuu. Ka-
3aHb: N3narenscTBO Kazanckoro YHUBEPCUTETA, 2014.- 65 c.
Pexum noctyna: http://biblioclub.ru/index.php?page=book &id=276360.

JlomoJiHuTeIbHAS JIUTEpPaTypa

1.1.  T'munaxa H. JI. O6mas xumus [ Tekcr]: Yuebnoe nocodue mist By30B / [log pen. A.U.Epma-
koBa. M.: Mnrerpan-IIpecc, 2002.- 728c.

1.2.  Koposun H. B. O6mas xumus [Tekct]: YueOnuk mans By30B. M.: Beicmas mkomna, 2003.-
557c¢.

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

IHepuoauyeckue u3xaHus:
«IIpubopsl U TEXHUKA dKCIIEpUMEHTay, «JlocTmkenus Hayku u TexHuku B AIIK», «Mexanu3zanus
U DJIEKTpU(UKALNS CENbCKOr0 X034KCcTBay, «CHOMPCKUN BECTHHK CEIIbCKOXO3SHCTBEHHOW HAyKH»,
«CenbCKOXO035MCTBEHHBIE MAIIMHBI U TEXHOJIOTMW», «PocCcuiickas CenbCKOXO34MCTBEHHAs HAYKay,
«CBETOTEXHUKA», «IHEPTrOHAA30PY.
8. Pecypcbl uHGOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «HTepHeT», HE00OX0AMMbIe 1JIsI
OCBOEHUS TUCHHILIMHBI

1. EqnHOe 0KHO AocTyma K yueOHO-MeTOInYeCKuM pa3padbotkam https://roypray.pd
2. OBC «Jlanby http://e.lanbook.com/
3. Yuusepcurerckas oubanoreka ONLINE http://biblioclub.ru

9. MeroauvecKkue YKa3aHUus sl 00y4al0IIUXCH 110 OCBOCHUIO TUCHHMILIHHBI

Y4eOHO-MeToandYeckne pa3padboTku uMetorcss B HayuHolt 6ubnuoreke u 3JIeKTPOHHON HH(OP-
MannoHHO-o0pazoBarensHOl cpene PI'BOY BO HOxno-Ypansckuii [AY:

1.1. KoBanea, O. M. Xumusi. Kopposust metanminoB. 3ammra OT KOPpPO3UU [ DINEKTPOHHBIN pe-
cypc] : yueb. mocobue / Kopanesa O. M., XoxnoB A. B. — Yensbunck: b.u., 2013 .— 85 ¢. — C mpwun.
— 0,8MB — Pexxum nmoctyma:  http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. Xumust. Kitaccel HeOpraHU4eCcKuX COeIMHEHUH [ DIeKTpOHHBIN pecypc] : MeToJ. mocobue /
coct.: A. B. Xoxnos, H. M. IlarpakoBa ; UI'AA .— Yensa6unck: UT'AA, 2015 .— 21 c. : un., Tabn. —
0,3 MB .— Pexum goctyma http://192.168.0.1:8080/localdocs/himi/6.pdf

1.3. XoxyioB, A. B. Xumusi. XumMuueckass KHHETUKA U XUMHYECKOE paBHOBECHE [ DJIEKTPOHHBII
pecypc] : yae6Hoe ocobue / A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UI'AA, 2015
— 62 c. : un., Taba. — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/5.pdf.

1.4. Xoxmnos, A. B. Xumus [DnekrponHslii pecypce] : yuebHoe nocodue / A. B. Xoxios, H. M.
[Tarpakosa ; UI'AA .— Yemssounck: UI'AA, 2015 .— 131 c. : Tabn. — C mpun. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5. Xoxios, A. B. Xumusi. Xumuueckasi TepMOJMHaMUKa [DIEKTPOHHBIN pecypc]| : yueOHoe
nocobue / A. B. Xoxmnos, H. M. Ilarpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 30 c. : Tabn. —
bubnmorp.: c. 29 — 0,3 MB .— Pexum gocryma http://192.168.0.1:8080/localdocs/himi/4.pdf.

1.6. Xumust. ['maponus [DnekTpoHHBIN pecypc] : MeTo. mocobwue / coct.: A. B. Xoximos, H. M.
[Tarpakosa ; U'AA .— Yensabunck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
nocrtyma http://192.168.0.1:8080/localdocs/himi/2.pdf.
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1.7. OKHuCANTENBHO-BOCCTAHOBUTEbHbIE pEaKIMK [ DJIEKTPOHHBIN pecypc] : METOIUYECKOe I10-
cobue / coct.: A. B. Xoxios, H. M. IlarpakoBa ; UI'AA .— Yensbunck: UT'AA, 2015 .— 36 c. : Tabm.
— C popun. — bubmmorp.: c¢. 30 (4 mna3B) .— 04 MB .— Pexum nocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

1.8. Meroauueckue yka3aHus K J1abopaTOpHO# paboTre 1o TeMe "DIeKTPOoiIn3 BOJHBIX PacTBO-
poB couseit" [DnekTponHsIil pecypc] / coct.: A. B. Xoxnos, H. M. Ilatpakosa ; UI'AA .— YensObunck:
UraaA, 2015 — 13 ¢ : T1abn. — C mpun. — 0,2 MB .— Pexum nocryna
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UndopmanmoHHbIe TEXHOJOTHH, UCTOJIb3yeMble IIPH OCYILECTBJIEHUH 00Pa30BaATEIbLHOI0
npouecca no JMCUMILIHHE, BKJIOYAasi epevyeHb MPOrpaMMHOro odecrniedeHusi 1 ”HGOPMaIHOH-
HBIX CIIPABOYHbIX CHCTEM,

B HayuHoii OnbnuoTeke ¢ TepMUHAJIbHBIX CTAHIMM [IPEIOCTAaBIAETCS JOCTYI K 0a3aM JaHHbBIX:
- Koncynbrantllitoc (cripaBo4HbIe IPABOBBIE CHCTEMBI);

- Texakcnept (mHbopmarnmonHo-crpaBoyHas cuctema ['OCTog);

- «CenbXx03TeXHHUKa» (ABTOMAaTU3UPOBAHHAS CIIPAaBOYHAs CUCTEMA).

11. MaTtepuajibHoO-TeXHUYecKas 0a3a, He0OXoAUMAS VISl OCYIIeCTBJIeHHs 00pPa30BaTeILHOI0
npouecca no JUCHUILINHE

IlepeyeHb yueOHBIX J1a0OPATOPHA, AYTUTOPHU A, KOMIILIOTEPHBIX KJIACCOB

1. JJabopartopust Ne 3083, ocHaménHass 000py1I0BaHUEM JIJIsI BHITIOJTHEHHS JIAOOPATOPHBIX pabOT
2. JTaboparopust Ne 309a3, ocHaniénnas 000pyA0BaHUEM JUIsl BBIIOJIHEHHS Ja00paTOPHBIX paboT

IlepeyeHb OCHOBHOIO y4eOHO0-1200PATOPHOr0 000PYA0BAHUSA
. BBITIPSIMUTEITH
. BEChl aHAJTUTUICCKHE
. MydenapHas 1eyb
. BECBI TEXHHUYECKHUE

. TepMOCTaT

1

2

3

4

5. cymuibHbBIN KA
6

7. TUCTUILISATOP

8

. MUKPOKAJIbKYJISITOP MPOrpaMMUPYEMBIii
9. cexyHaomep

10. pH — metp-MuimuBosibT™MeTp pH — 300;

11. nonomep-yHusepcaibHbiii OB-74

12. crenn «bbITOBBIE XUMUYECKHNE UCTOUYHUKU TOKA

13. ycraHoBka yist oripeziesienusi o0beMa BOA0pOIa

14. ycTaHoBKa [iJ1s1 MpoBeACHUS pabOT MO AIIEKTPOXUMUU

15. xanopumerp

16. oOyyaroniyie 1 KOHTPOJIUPYIONIHE KOMIBIOTEPHBIE MPOTPaAMMBbI
17. MUKpOCKOIIBI.

18. KoMmiekThI M1akaToB MO0 OCHOBHBIM pa3fiesiaM XHUMHH.
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12. UuHoBaumoHHbIe GOPMBI 00Pa30BaATEIbHBIX TEXHOJIOT Wl

®Dopmbl pabOTHI

Bun 3anatus

Jlexuuun

J3

AHanmm3 KOHKPETHBIX CUTYaINiI

+

13




IIPHJIO/KEHHUE Nel

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS MMPOMEXKYTOUHON aTTECTAIlUN
oOyuatomuxcs no aucuuruinae b1.5.08 Xumus

Hamnpasnenue noarorosku 23.03.03 dxcniryaranust TPAHCHOPTHO-TEXHOJIOTHYECKHUX
MAIINH U KOMILIEKCOB

[Tpoduns CepBHuc TPAHCHIOPTHBIX U TEXHOJOTHYECKUX MAIIMH U 000PY/10BAHUS

YpoBeHb BhICIIET0 00pa3oBaHus — DaKajaaBpuaT (aKageMUYecKHii)

Kpanuduxanus - 6akanaBp

dopma 00yueHUs — 3a09HAs
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1. Kommnerenuum ¢ ykazanueMm 3tana ux (popmupoBanusi B npouecce ocsoenusi OITIOII

KommereHiuu no nanHoi qucruruinae GopMupyroTcs Ha 6a30BOM JTarie.

[Inanupyemsbie pe3yabTaThl

[Inanupyemsble pe3yabTaTshl O0yUEHHS 110 TUCIUTIINHE

cTeMy (QyHIaMEeHTANbHBIX 3Ha-
HUHA (MaTeMaTHYEeCKUX, eCTe-
CTBEHHOHAYYHBIX, HHXEHEp-
HBIX M OKOHOMHYECKHX) JUIsI
UACHTUHUKALNH, HOPMYIUPO-
BaHHMs M PEIICHUS TeXHUYe-
CKUX M TEXHOJIOTHUYECKHX TIPO-
OleM JKCIUTyaTalldd TpaHC-

KOHBI XUMHH, SIBICHUS U
MIPOIIECCHI, Ha KOTOPBIX
OCHOBaHBbI  TPUHIIMITEI
JICHCTBHSI 00BEKTOB MPO-
(heccuoHanpbHOU  Jed-
TETBHOCTH W KOTOPBIE
UCTIONIB3YIOTCS ISl pe-
IICHHUS WHXCHEPHBIX 3a-

BaTh OCHOBHBIE XHMHU-
YyecKHe 3aKOHBI M II0-
HATUS B TPOQeccHo-
HaJIbHOW JIesATeJIbHO-
CTU WU Ui PELICHUS
UHXEHEPHBIX

3anad - (b1.5.08-Y.1)

ocsoenus OIIOII
(KOMIIETEHIINN) 3HAHHSA YMEHHUS HaBBIKH
OIIK-3 OOyuatomuiicsi nomwked | OOydarommiicss  non- | OOyuaromuicss  AOJDKEH
FOTOBHOCTh TPUMEHSTh CH- | 3HATh: OCHOBHBIE 3a- | K€H YMETh: MCIIOJIb30- | BIAJETh: HaBbIKAMHU OIIHU-

CaHMsl OCHOBHBIX XUMHYE-
CKUX 3aKOHOB, SIBICHUN U
MPOLIECCOB, HAa KOTOPBIX
OCHOBAaHBI TIPUHIIUTIBI JICH-
CTBHA OOBEKTOB Mpodec-
CHOHAJIBHOH  JeSITENbHO-
CTH U KOTOpBIE HCIIOIb3Y-
FOTCS JUIsl pEIICHUS MHIKe-

QJIBHOI'O KOHTPOJIA 3a Kaue-
CTBOM TOILIMBHO-CMa304HbIX U
JOPYTUX PACXOIHBIX Marepua-
JIOB, KOPPEKTUPOBKH PEKUMOB
UX UCIIOJIb30BaHUs

CTPYMEHTAJIBHOTO U BH-
3yaJIbHOTO KOHTPOJS 32
KaueCTBOM  TOIUIUBHO-
CMa304HBIX W JPYTUX
PacXOJHBIX MaTepUaIOB

- (5.1.5.8-3.2)

HbIi U BU3YaJIbHbBIN
KOHTPOJIb ~ KadecTBa
TOIUIMBHO-CMA304YHBIX
U JIPYTHX PACXOIHBIX
MaTepuasoB, -
(b.1.5.8-Y.2)

MOPTHO-TeXHOJOrnyeckux Mma- | aad - (b1.5.08-3.1) HEPHBIX

ITHH ¥ KOMIUIEKCOB 3amad - (b1.5.08-H.1)
I1K-44 OO6yuatomuiics mopkeH | OOydatomuiics m07- | OOydarommiicss  TOJDKEH

CHOCOOHOCTD K IPOBEJCHUIO 3HaTh: OCHOBHBIE CIIO- | K€H YMETh: HCIIOJIb30- | BIAaJETh: HAaBbIKAMHU HC-

HWHCTPYMEHTAIBHOTO U BHU3Y- coOBl MpOBENEHHS WH- | BaTh MHCTPYMEHTallb- | MOJIb30BaHUSI WHCTPYMEH-

TAIBHOTO ¥ BHU3YaJIBHOTO
KOHTPOJIsI KayecTBa TOTI-
JIUBHO-CMA30YHBIX U JIPY-
I'MX PACXOJHBIX MaTrepua-
708, - (b.1.5.8-H.2)

2. IlokazaTeyn, KpUTEPHUH M HIKAJIA OLCHNBAHUsA c(OPMUPOBAHHOCTH KOMIIETECHIUI

[Toxazarenu Kputepuu u nmikana orieHHBaHUs Pe3yIbTaTOB O0YUESHHS M0 TUCIUILTHHE
OLICHUBAHUS Henocrarounsrit HocTaTtounslii ypo- Cpennuii ypoBeHB BrIcokuii ypoBeHb
(3YH) YpOBEHb BEHb
b1.5.08-3.1 OO0yyarouiicst He OOyuaromuiics OOyuarornuiics ¢ He3Ha- | OOyvaromumiics ¢ Tpe-
3HaeT OCHOBHBIE c1a00 3HAET OCHOB- | YUTEIHHBIMU OITHOKAMH OyeMoif CTeTIeHbIO
XUMHYECKHUE 3a- HbIC XUMHUYECKUE Y OTJICJIbHBIMH TTPO0Oe- MTOJIHOTHI ¥ TOYHOCTH
KOHBI, SIBJICHHUSI U | 3aKOHBI, SIBJICHUS U | JIaMU 3HACT OCHOBHBIC 3HAET OCHOBHBIC XU-
MIPOIIECCHI, Ha KOTO- | TPOIECCHI, Ha KO- XUMHYECKHE 3aKOHBI, MHUYECKHE 3aKOHBI, 5B-
PBIX OCHOBAHBI TOPBIX OCHOBaHBI | SIBIIGHUS M MPOIIECCHI, HA | JIEHUS U MIPOIECCHI, Ha
MIPUHIIAIIBI JCH- MIPUHIIUIIBI JCH- KOTOPBIX OCHOBAHBI KOTOPBIX OCHOBAHBI
CTBUS 00OBEKTOB CTBUS 0OBEKTOB MIPUHIINTIBI J€HCTBUS MIPUHIINTIBI J€HCTBHS
MPOoQeCCHOHANILHOM | TMpodecCHoHATb- 00BeKTOB Mpodeccro- | 0OBEKTOB MPOdeccho-
JISSATEIILHOCTY U KO- | HOM JISATCIIbHOCTA | HAaJbHOW JCSITEIBHOCTH | HAJIbHOU JCSTEIbHO-
TOPBIC UCIIONIB3Y- | M KOTOPBIC UCIIONb- | ¥ KOTOPBIC UCTIOJB3Y- CTH M KOTOPbIE UC-
FOTCS JUIS PEIIeHHsT | 3YIOTCS JUTSl pelne- | FOTCS JUIA PEIIeHUs MPo- |  TTOJIB3YIOTCS /IS pe-
npo(heCCUOHANBHBIX | HHS MPOodheccHo- (heccuOHAIBHBIX 33124 meHwus npodeccuo-
3aga4d HaJbHBIX 3aJ1a4 HaJIBHBIX 3aJa4
b1.5.08-VY.1 OO0yyvarommuiics He Oobyuaromuiics OOyuaromuiics ymeer | OOydwarommiics ymeeT
yMeeT UCTIOJIb30- c1abo ymeer uc- MCTIOJIb30BaTh OCHOB- WCIIOITb30BATh OCHOB-
BaTbh OCHOBHbIC XH- IIOJIB30BaTh OCHOB- HbIC XUMHWYCCKHE 3a- HbIC XUMHWYECCKHEC 3a-
MHWYECKHE 3aKOHBI U HbIC XUMHWYCCKHEC KOHBI U IMOHATHUA IOJIs pe- KOHBI U IIOHATHUSA IJIs1
TIOHSITHS JJIS Pellie- | 3aKOHBI M MOHATHSA | IIeHWS MpodecCHoHallb- | permeHus npodeccro-
HUS Ipodeccro- JUL peLIeHUs IIPOo- HBIX 3aJa4 C He3HAYU- HaJIbHBIX 3a/1a4
HaJBbHBIX 3aJa4 q)eCCI/IOHaJ'II)HI)IX TCJIbHBIMU 3aTPYJAHCHU-
3a/1a4 SIMH
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BJIaJICET HABBIKAMH
WCIIOJIb30BAHUS UH-
CTPYMEHTaJIBHOTO U
BHU3YaJIbHOTO KOH-
TPOJIA KauecTBa
TOTUTUBHO-CMa304-
HBIX M JIPYTHX pac-
XOJIHBIX MaTepua-
JIOB

ci1a0o BiageeT
HAaBBIKAMHU UCIIOJIb-
30BaHUsI HHCTPY-
MEHTAJILHOTO U BU-
3yaJIbHOTO KOH-
TPOJISI KavecTBa
TOIUIMBHO-CMa304-
HBIX U IPYTHX pac-
XOIHBIX MaTepHa-
JI0B

OOJIBIIMMH 3aTPY/JHEHHU-
SIMU BJIaJIC€T HABBIKAMH
HCIIOJIb30BaHUS HHCTPY-
MEHTAJILHOTO U BU3Y-
aJIbHOTO KOHTPOJS Ka-
YyecTBa TOIIMBHO-CMa-
304HBIX U APYT'HX pac-
XOJHBIX MaTepHaioB

Bb1.5.08-H.1 OO0yyvarommuiicst He Oobyuaromuiics OO0yuaromuiics ¢ He- OO0yuaromuiicst CBO-
BJIaJieeT HABBIKAMH cnabo Biageer OOJNBIIMMY 3aTPYJHEHU- | OOJIHO BiIajiceT HaBbI-
MPUMEHEHUS COOT- | HABBIKAMH MPHUME- | SMH BIIQJICCT HABBIKAMU | KaMHU MPUMEHEHHS CO-
BETCTBYIOIIETO (hu- HEHHUSI COOTBET- MPUMEHEHUS COOTBET- | OTBETCTBYIOLIETO (HH-
3UKO-MaTeMaTHu4dC- CTBYIOLICTO (bl/l- CTBYIOLICTO (1)I/I3I/IKO-Ma- 3UKO-MaTeMaTHu4dC-
CKOTO arnrapara, 3MKO-MaTeMaTHue- TEMaTUYeCKOro amma- | CKOro ammnapara, MeTo-
METOJIOB aHAIN3a U CKOT0 armmapara, para, METOJIOB aHajKM3a | JIOB aHAJIN3a M MOJIC-
MOJICIIMPOBAHMS, | METOJOB aHAIN3a M | W MOJICIHPOBAHUS, TEO- | JTMPOBAHUS, TEOPETH-
TEOPETUIECKOTO U MOJICIIMPOBAHUSI, | PETHYECKOTO M OKCIEPU- | YECKOro U dKCIIepH-
IKCIICPUMECHTAITb- TEOPETUYECKOTO U | MEHTAJIBHOTO UCCIIEN0- | MEHTAJIBHOTO HCCIie-
HOTO UCCTICTIOBAHUS | DKCIEPUMEHTAIb- BaHUsI [TPU PEIICHUH JIOBAHUS MIPH PEUICHUU
MIPU pEIICHUH MPO- HOT'O MiccleoBa- | Mpo(ecCHOHANbHBIX 3a- | TPOQecCHOHATBHBIX
(beccHOHATIBHBIX 3a- | HUSI TPU PEIICHUH nad 3a1a4
Jad npodecCHOHANb-
HBIX 33144
b1.5.08-3.2 OO0yyaroluiics He OOyuaromuiics OOyuaroinuiics ¢ He3Ha- | OOyJaroIuiics ¢ Tpe-
3HAET OCHOBHBIC €1a0b0 3HAET OCHOB- | YMTEILHBIMHU OIINOKAMU OyeMoli CTeTneHbI0
CHOCOOBI MPOBEJIe- | HBIC CIIOCOOBI MPO- | U OTAENBHBIMU MPOOE- | MOJHOTHI K TOYHOCTH
HUSI HHCTPYMEH- BEJICHUS] HHCTPY- JIAMH 3HACT OCHOBHBIE | 3HAET OCHOBHBIC CIIO-
TAJBHOTO U BU3Y- | MEHTAJILHOTO M BU- | CIIOCOOBI MPOBEACHUSI | COOBI MPOBEICHHS WH-
AIBHOTO KOHTPOJIS 3yaJbHOTO KOH- HHCTPYMEHTAIBHOTO U CTPYMEHTAJILHOTO U
3a Ka4eCTBOM TOII- TpOJIS 32 Kaue- BU3YaJbHOTO KOHTPOJIS BH3YalbHOTO KOH-
JIMBHO-CMa304YHBIX CTBOM TOTLTHUBHO- 3a Ka4eCTBOM TOII- TPOJIS 32 KAaYECTBOM
U IPYTUX PacXoi- | CMa30uHBIX U JAPY- JIUBHO-CMA30YHbBIX U TOTJTUBHO-CMA30YHbBIX
HBIX MaTEepPHasoB - THX PaCXOIHBIX JPYTUX PACXOMHBIX Ma- | M JPYTUX PACXOJHBIX
MaTepHaIoB TEpUAIOB MaTepHaoB
b1.5.08-Y.2 OO0yyaroIuiics He OOyuaroruics OO0yuaromuics ymeeT OO0yuaromuiicss ymeeT
yYMEET UCIOIb30- c1abo ymeeT uc- HCTIONB30BaTh HHCTPY- | UCIOJIB30BATh HHCTPY-
BaTh HHCTPYMEH- MOJIb30BaTh HH- MEHTAJbHBIA U BU3yallb- | MEHTAJbHBIN U BU3Y-
TaJIbHBIA U BU3Y- CTPYMEHTAJIbHBIN U HbI KOHTPOJIb Kaye- albHBIA KOHTPOJIb Ka-
aJbHBIA KOHTPOJIb BU3YaJIbHBIN KOH- | CTBa TOMJIMBHO-CMA30Y- | YeCTBA TOTUTUBHO-CMa-
KauecTBa TOI- TPOJIb KauecTBa HBIX U JIPYTHX PAcXoJ- | 30YHBIX M JAPYTHX pac-
JMBHO-CMA304YHBIX | TOIUIMBHO-CMAa304- HBIX MaTepHaIOB XOJIHBIX MaTepHAIIOB,
U IPYTUX PacXofi- | HBIX U IPYyTUX pac-
HBIX MaTepPHajoB, | XOIHBIX MaTepua-
JIOB
b1.5.08-H.2 OO0yyvaromuiics He Obyuaromuiics OOyuarommuiics ¢ He- OO0yuaromuiicsi CBO-

0O0/IHO BJIAJIEET HABLI-
KaMH HUCIOIb30BaHUs
HHCTPYMEHTAIBHOTO U
BU3YaTbHOTO KOH-
TPOJIS KadecTBa TOII-
JIMBHO-CMA304YHBIX U
JIPYTUX PACXOIHBIX
MaTepHaIoB

3. TunoBble KOHTPOJIbHbIEC 32JaHUSA W (MJIH) HHbIe MaTepuaJbl, He00X0MMBbIe VIl OLleHKH 3Ha-
HHUH, yMEHUI U HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapPAKTEPU3YIOIIMX dTanbl opMuUpoBa-
HHMS KOMIleTeHI Ui B pouecce ocsoenus OITOII

TumnoBbie KOHTPOJIBHBIC 33JJaHUSI U MaTepUalIbl, HEOOXOAUMBIE ISl OIEHKU 3HAHWM, YMEHUH U
HaBBIKOB, XapaKTEepU3YIOIMUX 0a30BbI ATanm (OpMUPOBAHHUS KOMIIETCHIIMH B IPOIECCE OCBOCHHS

OIIOII, comepxkarcsi B y4eOHO-METOANYECKHUX pa3paboTKax, MPUBEIEHHBIX HUXKE.
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I. Xumus. Knaccbl HEOpraHM4eCKMX COCIUHEHUM [DIEKTPOHHBINA pecypc| : METOA. MOCo-
oue / coct.: A. B. Xoxnos, H. M. [1arpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 21 c. : w1, Tabm.
— 0,3 MB .— Pexxum noctymna http://192.168.0.1:8080/localdocs/himi/6.pdf

2. Xoxios, A. B. Xumus. XuMudeckasi KHHETHKA U XUMHYECKOE paBHOBECHE [ DIEKTPOH-
HBIN pecypc] : yuebHoe nocodue / A. B. Xoxios, H. M. IlatpakoBa ; UI'AA .— Yenabunck: UT'AA,
2015 .— 62 c. : un., Tabn. — 0,3 MB .— Pesxxum noctymna http://192.168.0.1:8080/localdocs/himi/5.pdf.

3. Xox0B, A. B. Xumus [ OnekrponHslil pecypce] : yuedHoe nocobue / A. B. Xoxios, H. M.
[Tarpakosa ; UI'AA .— Yemsobunck: UI'AA, 2015 .— 131 c. : Tabn. — C mpuin. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.

4. XoxioB, A. B. Xumus. Xumudeckast TepMOJAMHAMHUKA [ DNIEKTPOHHBIN pecypc] : yueObHoe
nocobue / A. B. Xoxmnos, H. M. [larpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 30 c. : Tabn. —
bubnuorp.: c. 29 — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.

3. Xumust. ['naponaus [DnekTpoHHsli pecypc] : meroa. mocodue / coct.: A. B. Xoxinos, H.
M. IlatpakoBa ; UI'AA .— Yensounck: UI'AA, 2015 .— 24 c. : Tabn. — C npun. — 0,3 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/2.pdf.

6. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEaKIUU [DIEKTPOHHBIN pecypc| : METOINYECKOE
nocobue / coct.: A. B. Xoxnos, H. M. IlarpakoBa ; UI'AA .— Yensbunck: UT'AA, 2015 .— 36 c. : Tabm.
— C opwr. — bubmuorp.: c¢. 30 (4 wmaz) .— 04 MB .— Pexum gocrymna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

7. JlaHHbIE METOAMYECKHE MAaTEPUaJIbl UCIIOIB3YIOTCS IIPU aHAIN3€ KOHKPETHBIX CUTYaIUil
(cm. m.12 PITMT)

4. MeToguveckne MaTepHaJIbl, ONpe/Ie/solue Npoue1ypbl OeHUBAHUS 3HAHMIA,
YMeHMi, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTePU3yIMX 3Tan(bl) GOpMHUPOBAHUA
KOMIIeTeHIM I

B JaHHOM pa3acjic MCTOANYCCKUC MAaTCpHUAJIbl, OIIPCACIAOIINC ITPOLUCAYPhI OLICHUBAHUA 3H3.HHI>1, yYMC-
HUM, HABBIKOB, XapaKTePU3YIOIMNUX 0a30BbIN 3Tall HOPMUPOBAHUS KOMIIECTCHIINH 10 TUCIUIUINHE «XH-
MU, HPUBCACHBI IPUMCHUTCIIBHO K KAXKI0OMY U3 UCIIOJIb3YCMbIX BUZIOB TCKYIICTI'O KOHTPOJIA yCIICBaC-
MOCTH U TPOMEKYTOUHOM aTTeCTallMi 00Yy4aroIHuXCsl.

4.1. OneHOYHbIE CPEACTBA ISl MPOBEACHUA TEKYIEro KOHTPOJISl YCIIeBAeMOCTH

4.1.1. Otuer 1o J1abopaTopHOM paboTe

Otuet o nabopaTopHO# paboTe NCTIOIB3YETCs VI OLIEHKU KadyecTBAa OCBOCHHUSI 00yJarOIUMCsI OCHOB-
HOU npodeccHoHaTBHOM 00pa30BaTeIbHON MPOrPaMMBI IO OT/IETBLHBIM TeMaM JUCIUTIINHBL. Coaepika-
Hue U popma oTueTa Mo J1aOOPATOPHBIM paboTaM MPUBOIUTCS B METOJUUECKUX YKAa3aHUAX K J1abopa-
topHbIM padotam (1. 3 POC). ComepxaHue OTYETA U KPUTEPUU OLICHKH OTYeTa (Ta0J1.) TOBOISATCS 110
CBe/IeHUs 00yJaromuxcs B Hauase 3aHATui. OTYeT OLEHUBAETCS IO YCMOTPEHHIO IIPETo1aBaTeNs OleH-
KOH «OTIUYHO», «XOpOILIO0», «yIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHO» WM OIEHKOM «3a-
YTEHO», «HE 3a4TeHO». OIIEHKa «3a4TE€HO0» CTAaBUTCS 00ydaromuMcs, ypoBeHb 3Y H KOTOpBIX COOTBET-
CTBYET KPUTEPHUSIM, YCTAHOBIECHHBIM JJISl TOJIOXKHUTEIBHBIX OLEHOK («OTIMYHOY, «XOPOIIO», «yAOBIIE-
TBOpUTETHHOY). OIeHKA O0BABIAETCS 00YJIAIOIIEMYCsl HEITOCPEICTBEHHO MOCIE Ca4d OTUYETA.

Mxana Kpurepuu ouennBanus

- M3JIOKEHHE MaTepHasa JIOTHYHO, PAMOTHO;

- CBOOO/IHOE BIIa/ICHHE TEPMUHOJIOTHEH;

Ornenka 5 - yMEHHE BBICKa3bIBATh 1 000CHOBATH CBOM CYXJICHHUS TIPH OTBETE Ha KOHTPOJIbHBIE BOIPOCHL;
(oTIMaHO) - YMEHHE OIHCHIBATH XUMUYECKUE 3aKOHbI, SIBJICHHS U [IPOLIECCHI;

- YMEHHE TIPOBOJIUTH U OLICHUBATH PE3YJIbTAThl H3MEPEHHI;

- CIIOCOOHOCTh pelIaTh 3a/a4H.

Orenka 4 - U3JI0KEHHE MaTepHaa JIOTHYHO, [PAMOTHO;

(xopor1o) - cBOOOTHOE BJIaJICHHE TEPMIHOJIOTHEIH;
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- OCO3HAHHOE NMPUMEHEHHE TEOPETUYECKUX 3HAHHUM JJIs1 ONMCAHUsI XUMUYECKUX 3aKOHOB, SIBJICHUH U
MIPOLIECCOB, PEIIEHUS] KOHKPETHBIX 3a/]1a4, POBE/ICHUS U OLIEHUBAHUS PE3yJIbTaTOB U3BMEPEHUI, HO CO-
Jepkanue u (popma oTBETa UMEIOT OT/IeNbHBIC HETOYHOCTH.

- U3JI0KEHHME MaTepuaa HEeIOIHO, HEMOCIE0BATEIbHO,

- HETOYHOCTH B OIPEACIICHUH MOHATUN, B IPUMEHEHNN 3HAHUM JJIs1 OMMCAHUs XMMUYECKUX 3aKOHOB,

(}SII;EI;E:B?;_ ﬂBJIeHI/Iﬁ U IIPOLIECCOB, PELICHUST KOHKPETHBIX 3a/4a4, IPOBEACHUS U OLICHUBAHUS PE3YIbTaTOB U3MEPE-
PHUTEIHHO) . N
- 3aTpyIHEHHUS B 000CHOBAaHMU CBOUX CYKICHUI;
- 00Hapy>KMBAETCsI HEAOCTATOYHO TIyOOKOe MOHUMAaHNE H3YUYEHHOTO MaTeprania.
Oterka 2 - OTCYTCTBHE HEOOXOJIUMBIX TCOpCTI/I‘IeCIiI/IX 3HAHMIA; JOMYIICHBI OMUOKN B ONPEIEICHUN TIOHATUH U
(HeyI[OBJ'Ie- OIIMCAaHUHN XUMHWYCCKHX 3aKOHOB, SIBJICHUU U Hp(?‘HeCCOB, HCKaXXCH UX CMBICJI, HC PCUICHBI 3aJla4u, HC
TBOPHTEIBHO) TPABIUILHO OLEHMBAIOTCA PE3YNBTATEL H3MEPEHIH;
- He3HaHHE OCHOBHOTO MaTepualia yueOHOH IMpOrpaMMmBbl, JOIYCKAIOTCS TPyOble ONIMOKHU B U3JI0KCHUH.
kana Kputepuu ouennBanus
- N3JI0’KCHHE MaTepHala JIOTHIHO, TPAMOTHO;
- cB0OOO/IHOE BIIaJICHUE TEPMHIHOJIOTHEIH;
- YMCHHE BbICKA3bIBATh U 000CHOBaTL CBOU CYXKOCHUS IPHU OTBETC HA KOHTPOJIbHBIC BOIIPOCHI;
OI_ICHKa «3a- - YMCHHEC OIMUCBIBATh XUMUYCCKUE 3aKOHBI, ABJICHUA U MTPOUECCCHI;
YTEHO - YMEHHeE TIPOBOJUTH U OLICHUBATh PE3yIbTaThl U3MEPEHUH;

- CITIOCOOHOCTD penIaTh HHKEHEPHBIC 3a/1a4H (IOIyCKaeTCs HAIWINE MATO3HAUYUTEIBHBIX OMINO0K HITH

HEOCTaTOYHO TIOJTHOE PACKPBITHE COMCPKAHNE BOMPOCA WM MOTPEITHOCTh HENPUHIUITHAIBHOTO Xa-

paxTepa B OTBETE Ha BOIIPOCHI).

- OTCYTCTBHE HEOOXOTUMBIX TCOPETHUECKUX 3HAHWHN; JTOMYIICHBI OMMOKHN B OMpPEICICHUN TTOHITUN U

OreHKa «HE | ONMMCAHWHM XUMHYCCKHUX 3aKOHOB, SBICHHI U MPOIECCOB, HCKAKEH UX CMBICH, HE PEIICHBI 3a1a4H, HE
3a4TCHO» TIPABUIIBHO OIICHUBAIOTCS PE3yIbTaThl H3MEPEHUH;

- He3HAHHME OCHOBHOT'O MaTepHalia Y4eOHOH MPOrpaMMBbl, OMYyCKATCS ITPyObIC OIIUOKH B U3JI0KCHUH.

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEAEHUS MPOMEKYTOUHOI aTTecTaluu
4.2.1. 3auer

3ayer siBiisieTcst GOPMOM OLIEHKH KauecTBa OCBOCHUS 00YyUYaIOIIMMCSl OCHOBHOM PO eccHoHalb-
HOM 00pa30BaTeIbHOI IPOrpaMMBl 110 pasjiesnaM JUcUUIUIMHEL [1o pe3ynpraTaM 3aueTa o0ydaromemycs
BBICTABJISIETCS OLIEHKA «3aYTEHOY HITH «HE 3aYTCHO.

3ayeT NPOBOAUTCS MO OKOHYAHUU YTEHMs JIEKUIUI M BBIIOJIHEHUS J1a00OpaTOpHbIX (IMpakTUye-
CKHUX) 3aHATHUI. 3a4eTHBIM SIBJISIETCS MOCIIEIHEE 3aHATHE 10 JUCHUIUIMHE. 3a4eT MPUHUMAETCS MPero-
JlaBaTeIsIMU, IPOBOUBIINMU J1a00paTOpHbIe (MPAKTUYECKHUE) 3aHATHS, WIM YUTAIOIUMHU JIEKIUH 110
JTaHHOM AMcUUIUIMHE. B ciyyae oTCyTCTBUS BEIyIEro NpenojaBaTess 3a4eT NPUHUMAETCS Ipeno/jaBa-
TeJIeM, Ha3HaYeHHBIM paclopskeHHeM 3aBeaytouiero kadenpoil. C pazpenieHus 3aBeyomero kapea-
poii Ha 3a4eTe MOKET MPUCYTCTBOBAThH MpernoiaBareb Kadeapsl, MPUBICUSHHBIH I TOMOIIHU B MIPU-
eMe 3ayera.

[TpucyrcTBHE Ha 3aUeTax IpernojaaBaTenieii ¢ Apyrux kadenp 6e3 COOTBETCTBYIOIIETO paciopsi-
YKEHUS PEKTOPa, MPOPEKTOpa Mo yueOHOM paboTe niu AekaHa (paKyabTeTa He JOIMyCKaeTCsl.

@®opMmbl IPOBENIEHNUS 3a4€TOB (YCTHBIN OIpoC 10 OuiieTaM, NUCbMEHHas! paboTa, TECTUPOBAHUE
U JIp.) ompeaenstoTcs Kadeapoi U JOBOIITCS 10 CBEJACHUS 00yJarONUXCsl B HaYaIe CeMecTpa.

Jliis mpoBeieHus 3aueTa BeIyIIHi MperoaBaTellb HakaHyHe MOJIydaeT B IeKaHaTe 3a4eTHO-3K-
3aMEeHallMOHHYIO BEJOMOCTb, KOTOpasi BO3BPAILAETCS B AEKAHAT 11OCIE OKOHYAHUS MEPOIIPUATHS B IEHb
MIPOBE/ICHUS 3a4eTa UM YTPOM CIICAYIOIIETO JHS.

OOyuarommecs Mpu sIBKE Ha 3a4eT 00s3aHbl UMETh NPH ce0e 3a4eTHYI0 KHIXKKY, KOTOPYIO OHU
MPEIBSBISIOT MPENOIABATEINIO.

Bo Bpems 3auera o0ydaromuecst MOTYT M0JIb30BaThCsl C Pa3peIleHus BEAYILEro npenogaBaress
CTIPaBOYHON M HOPMATHBHOM JTUTEPATYPOH, APYTUMH MTOCOOUSIMHU M TEXHUYECKUMHU CPEICTBAMHU.

Bpemst noaroToBku oTBETa B yCTHOU (hopMe IpH cllaue 3a4eTa JOHKHO COCTaBIATh He MeHee 20
MUHYT (I10 >KEJIaHUI0 00YYaroIIerocsi OTBET MOXKET OBITh JOCPOYHBIM). Bpems orBera - He Gomnee 10
MHUHYT.
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[IpenogaBaTento MpeaoCTaBIsETCS MPaBO 33JaBaTh 00YYAIOIIUMCS JAOMOIHUTEIBHBIE BOIIPOCHI
B paMKax MPOTrpaMMbl TUCIUTUIUHBI.

KauecTBeHHas OIleHKa «3a4TE€HOY», BHECEHHAS] B 3aUETHYIO KHIKKY U 3a4€THO-IK3aMEHAIIMOH-
HYIO BEIOMOCTb, SIBJISIETCS PE3Y/IbTATOM YCIIEIIHOI'O YCBOEHUS y4eOHOro MaTepuaia.

Pe3ynbrar 3aueTa B 3a4€THYIO KHUKKY BBICTABIISIETCS B ICHb IPOBEJCHUS 3a4eTa B IPUCYTCTBUU
camoro obyuaromierocs. [IpenogaBaTeny HeCyT ePCOHAIbHYIO OTBETCTBEHHOCTD 3a CBOEBPEMEHHOCTh
Y TOYHOCTb BHECEHUS 3allUCE O pe3yJbTaTax MPOMEKYTOUHOM aTTECTallMu B 3a4€THO-3K3aMEHAI[MOH-
HYIO BEIOMOCTh M B 3aYETHBIC KHUKKH.

Ecnu oOyvarommiicst IBUJICS Ha 3a4€T M OTKa3ajcs OT MPOXOKICHUS aTTECTAllUU B CBSI3H C He-
MIO/ITOTOBJIEHHOCTHIO, TO B 3a4E€THO-3K3aMEHAI[MOHHYIO BEIOMOCTh €MY BBICTABIISIETCS OLIEHKA «HE 3a-
YTEHOM.

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHAIIMOHHONW BEJOMOCTH CJIOBAMH «HE SIBUJICS.

Hapyienne TuCIUIUIMHBI, CIIMCHIBAHUE, UCTIOIB30BaHUE 00yUYAIOTUMUCS HEPA3PEIICHHBIX TIe-
YaTHBIX U PYKOIMCHBIX MaTEPHAIOB, MOOMIIBHBIX TeJIe()OHOB, KOMMYHHUKATOPOB, TUIAHIIIETHBIX KOMITh-
I0TE€POB, HOYTOYKOB U IPYTHX BUIOB TUYHON KOMMYHHKAITMOHHOMN U KOMITBIOTEPHOU TEXHUKHU BO BpeMsi
3adeTa 3amnpenieHo. B ciyyae HapymeHus 5Toro TpeboBaHMs MpenogaBaTeas 00s3aH y1aauTh 00yJaro-
LIErocs U3 ayJUTOPUU U NIPOCTABUTH EMY B BEJOMOCTU OLIEHKY «HE 3a4TCHOY.

OOyuaromuMces, He CAABIIKUM 3a4eT B YCTAHOBJICEHHBIE CPOKHU MO YBaXUTEJIbHON MPUYMHE, UH-
JMBU]lyaJIbHbIE CPOKHU IIPOBEICHUS 3a4eTa ONPEILISIIOTCS MPUKA30M PeKTOpa Y HUBEpCUTETA.

OObyuarommuecs, UMEIOIINE aKaIeMUYECKYI0 3aJ0DKEHHOCTb, CJAI0T 3a4eT B CPOKH, OMpeelise-
Mble YHHBepcuTeToM. MHpOpMaIus 0 TMKBUAANNN 33I0JDKEHHOCTA OTMEYASTCsl B DK3aMEHAIMOHHOM
JHCTE.

JomnyckaeTcs ¢ pa3pellieHus AeKaHara u JOCPOUHasl c/laya 3a4eTa ¢ 3alKiChio Pe3yJIbTaTOB B K-
3aMEHAlMOHHBIN JIUCT.

WNuBanuapl ¥ nMlia ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 370POBBsI, MOT'YT CIaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHbIC WHIUBUAYAIbHbIM Y4€OHBIM IUIaHOM. MIHBaNuIbl U JIMLIa C OrpaHUYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbSI, UMEIOIIME HAPYIIEHUsI ONIOPHO-ABUTATENILHOIO anmnapara, JoMyCKaroTCs Ha
aTTeCTallMOHHBIE UCTIBITAHUS B COITPOBOXK/IEHUU aCCUCTEHTOB-COMTPOBOXKIAIOIINX.

[Tpouieaypa mpoBeeHUs] MPOMEKYTOYHON aTTEeCTAIlUH sl OCOOBIX ciiydaeB u3nokeHa B «llo-
JOKEHUM O TEKYLIEM KOHTPOJIE YCIEBAEMOCTH M IPOMEXKYTOUHOH aTTecTaluu 00y4aroluXxcs IO
OIIOII 6akanaBpuata, cnenuanurera u Maructpatyps» ®@I'bOY BO HOxHo-Ypansckuit [AY (2016
T.).

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAIOLIETOCs MPECTABICHBI B TAOIHUIIE.

lkana Kpurepuu oneHuBaHus
3HaHUE MPOTPAaMMHOTO MaTepraia, yCBOCHHE OCHOBHOM M JOMOTHUTEIEHON JTUTEPATyPHI, PEKOMEHI0-
Onenka BaHHOU MPOTPaMMON TUCTIMIUIMHEI, TPABIIIFHOE PeIIeHIe HHKEHEPHOH 3a1aun (IOMyCKaeTCs HaTnare
«3aUTCHO MaJIO3HAYNTEIBHBIX OITHOOK WJIM HEJIOCTATOYHO ITOJTHOE PACKPBITHE COAEp)KaHMe BOMPOCA FUTH IIO-
TPEIIHOCTh HETPHHIMIHAIHHOTO XapakTepa B OTBETE Ha BOMPOCHI).
Onenka po6OeTBl B 3HAHUSAX OCHOBHOTO TIPOTPaMMHOT0 MaTepHaia, MPUHIIUIHAIBHEIC OIIHOKH IIPH OTBETE HA
«HE 3a4TEHO» | BOTPOCHL.

Bomnpocsb! k 3a4ery

OcHOBHBIE 3aKOHBI XUMHH.

DKBUBAJICHT 3JIEMEHTOB. 3aKOH SKBHUBAJICHTOB.

DKBUBAJICHTHI MPOCTHIX U CIOKHBIX BEIECTB.

CoBpeMeHHast TeOpusi CTPOCHUSI aTOMa.

[Topsanok cocraBieHust 3IEKTPOHHBIX hopmyi. [Ipumepsr.

Pacnipenenenue 351eKTPOHOB IO SHEPTETHUECKUM STUCHKAM.

. DHeprus MOHHU3AIUU U JIEKTPOOTPUIIATeIbHOCTh. VI3MeHeHne ux B nepuoaudeckoii cucteme /1. U.
Menpeneena.

8. CKOpOCTh XMMHUUYECKUX peakInii. 3aKOH JEUCTBYIOIIUX MacC.

NNk~
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9. 3aBUCHMMOCTBH CKOPOCTH PEAKIIMH OT TEMIIEPATYPHI.

10. Xumnueckoe paBHoBecue. Koncranra pasuosecus. [Ipunnun Jle—Illarenne.

11. 1-3akoH TepMOAMHAMUKH. DHTaNbNM. TepMOXUMHUUECKUE ypaBHEHUS. 3aKoH [ ecca.

12. 2—3akoH TepMoauHaMuKu. JHeprus ['n66ca. HampaBneHnue nmpoTekaHus MpoIeccoB.

13. XapakrepucTuka MOJISIpHON U HENOJSPHON KOBAJIEHTHOM cBsi3u. IIpuBecTy npumMepsl.

14. lonopHo-akienTopHas cBs3b. [IpumMepsi.

15. Bogopoanas cBsizb. [Ipumepsr.

16. MonHas cBs3sb. [Ipumepsl.

17. Cioco0Obl BeIpa)KeHHsI KOHLIEHTPALUU PACTBOPOB.

18. PactBopsr HeanekTposmuToB. Juddysus. Ocmoc. 3akon Baut-Todda.

19. laBnenue napa HaJ pactBopamu. 3akoH Payns (1).

20. I3MeHeHue TemnepaTypbl KUIIEHUS U 3aMep3aHusl pacTBOPOB. 3akoH Pays (2).

21. PactBopsI 251eKTponuToB. M30TOHMYECKUI KO UIHEHT.

22. Teopust 2IEKTPOIUTHYECKON TUCCOLUALIUN.

23. CryneHuaTasi 1MCCOLMALINS KMCIOT, OCHOBAHUMN U COJIEH.

24. Crenensp aucconuanuy. OakTopsel, BAUSIOLUIUE HA CTENEHb TUCCOLMALINU.

25. Nonnoe npousseaenue Boasl. PH cpenbl. Unankaropst.

26. Bo3amoskHbI€ cilydau ruaposiusa coseil. [Ipumepsr.

277. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuu. [Ipumepsl.

28. AM(OTEpHOCTD.

29. OKUCIUTEILHO-BOCCTAHOBUTEILHBIC CBOMCTBA 3JIICMEHTOB U UX I0J0XKeHHe B cucreme .M. Men-
neneeBa. OCHOBHBIE OKMCIIUTEIN U BOCCTAHOBUTEIIH.

30. DnekTpoaHblii noTeHuai. Bonopoaublil 35eKTpo.

31. HopMasibHbI€ 3JI€KTPOIHBIC MMOTEHIMABI. P HaNIpssKeHU METalIoB.

32. 'anbBanuueckuit anement. [Ipumepsi.

33. TomIMBHBIE 3JIEMEHTHI.

34. OJ1C ranpBanndeckoro aementa. ®opmyna HepHera.

35. DeKTpoIn3 pacTBOPOB M paciuiaBoB. 3akoH Dapajes.

36. [Ipotiecchl, MPOTEKAIOIINE MIPH AIIEKTPOIU3E C PACTBOPUMBIM aHOA0M. O0IacTH MPUMEHEHUS JJIEK-
TpOJIN3a.

37. AkkymynsaTopbl. TUIIBI aKKYMYJISITOPOB.

38. IIpoueccel, MpoTeKaroKe Py pa3psAaKe U 3apsJIKe CBUHIIOBOIO aKKyMYJIATOPA.

39. O6ume XMMUYECKUE CBOWCTBA METAIIJIOB.

40. BzauMoaeiicTBHE METAJIOB C KUCIIOTAMH.

41. AzotHas kuciota. OcOOEHHOCTH B3aUMOJICHCTBUS C METaJUIaMH.

42. Metoapl TOTydeHHUsT METAIOB U3 pya. [I[puMepbl COBpeMEHHBIX CITIOCOOOB TOJTYYCHHSI METAILIOB.
43. KommutekcHble coequaenus. [Ipumepsl. Buemnss u BuyTpennss cepsl. KommiuexcoodpasoBarens.
3aps KOMIUIEKCHOTO noHa. KoopanHanmonHoe yucio. JIuranmasl.

44. ITonmumepsl. U3NKO - MEXaHUUECKHUE CBOICTBA MOJIMMEPOB. TpHU COCTOSIHUS: CTEKII000pa3HOE, BbI-
COKOXJIACTUYHOE, BA3KO—TEKYyUee.

45. IMonumepsl. [Ipuponnsie u cunTeTnueckue noaumepsl. CoctaB nonumepoB. 3BeHo. Llens. Crenenb
nonumepuzaunu. [Ipumepsr.

46. Ilnactmaccel. CocTaB, oIy4eHHe, CBOMCTBA U MpUMeEHeHue. [IpumMepsl.

47. IMomumepsl. CriocoOb! OTYYSHHS TTOJIUMEPOB.

48. Buapl kayuykoB. [Ipumepsl, cBoiicTBa, IPUMEHEHHUE.

49. Iomuatunex. [omixnopsunui. [lonydenue, cBOMCTBa U TPUMEHEHUE.

50. Monmurerpadropatunex. [loydenne, cBOWCTBAa U IPUMEHEHUE.

51. CunTeTuueckue BOJIOKHA, Ki1accudukaius, oomme cBoCcTBa, MoyuyeHue, IpUMEHEHHE.

52. Koppo3zust MeTaimioB. MexaHu3M KOppO3UOHHBIX ITpoueccoB. [Ipumepsl.

53. ATmocdepHas Kopposus.

54. MeToibl 3aIlIUTHI METAJVIOB OT KOPPO3UHU.

55. Koppo3HOHHBIE NPOLECCHI, MTPOTEKAIOIINE MTPU HAPYLIIEHUN METANINYECKUX MOKPBITHI.
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4.2.2.KonTposabHas pabora
3aaHus U1 BHIIOJHEHWE KOHTPOJIBHOM pabOThl U MHIUBHyaIbHbIC BAPUAHTHI IPEICTABICHBI B Clle-
TYIOIIEM METOANYIECKOM MOCOOHH:

XoxioB, A. B. Xumus [DnexktpoHHsIil pecypce] : yaebnoe nmocodue / A. B. Xoxmnos, H. M. Ilarpakosa ;
UI'AA — Yenabunck: YI'AA, 2015 — 131 c. : Tabn. — C mpun. — 0,9 MB .— Pexum nocryna
http://192.168.0.1:8080/localdocs/himi/3.pdf.
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