MHHHCTEPCTBO HayKH H BBICLIEr0 0Opa3oBaHHs Poccuiickoit Deaepauuu
deepatbHOe rocy1apcTBEHHOE OIOKETHOE o0OpazoBaTebHOe
yupesIeHHe BbICIero 00pa3soBaHHs
« K OMCOMO1bCKHii-Ha- AMYype rocy1apCTBEHHbIH YHHBEPCHTET

YTBEPAJIAIO

Jlekan dakynpTeTa

(DaKyaneTla/?iau/aeHHoﬁ U MOPCKOH TEXHHKH
7 Kpacunbinkosa O.A.

«won 8 2021

PABOYASI MPOI'PAMMA JUCHUIIJIMHBI

«BoagonoarotToBka»

13.03.01 TennosHepreTuka ¥ TEMJIOTEX-

HanpapneHue NoAroTOBKH
HHUKa

HanpasneHHocTh (MpOQHIIL) o6pasosateibHoil npo- Tenopble 3]1EKTPHYECKHE CTAHLIHH
rpaMMbl

Keatuduraius BbIMYCKHHKA bakanasp
01 Hayala MOJATOTOBKH (M0 yyeOHOMY MIaHY) 2021
®dopma 0O yyEHHS 3aounas dopma
TexHoaorus oOy4YeHHs TpaanuuoHHasd
Kypc Cemectp Tpya0eMKxoCTh. 3.€
4.5 8.9 Il
Ra ¥ oA TOSEOE ZTTeCTHIEE ':‘f'-_k""i-z-‘ e DIPTSR
P o1 S=§ - s B TR =T DOSERIS HRITTTUE oo T e AN

KomcoMonbck-Ha-Amype
2022



Pa3paGoTumk paGoyeii nporpammsi:

Houent, Kanaunar Texuuyeckux Hayk

COI'JIACOBAHO:

3asenyroumii kadeapoii
Kagezpa «Tennosie sHepreTHyeckue ycraHoBKm»

- i > XBocTHKOB A.C

Cmuphos A.B.



1 BBenenue

PaGouas mporpamma u pOHJ OIEHOYHBIX CPEICTB AUCHUIUTUHBI «BOIOMOATOTOBKAY CO-
CTaBJICHbI B COOTBETCTBUHU C TPEOOBAHUAMHU (peIepalIbHOTO FOCyIapCTBEHHOr0 00pa30BaTeIbHO-
ro CTraHaapTra, YTBEpXKIeHHOro mnpukazoM MwuHoOpHayku Poccuiickoit ®eneparuu Nel43
28.02.2018, u ocHOBHOI mpodeccuoHaIbHON 00pa30oBaTEIbHOM MPOTrpaMMbl OAToTOBKU «Ter-
JIOBBIC 3JIEKTPUUYECKHUE CTAHIIMM» IO HarpaBieHuto noarotoBku «13.03.01 Temnosnepreruka u
TEIJIOTEXHUKAY.

[IpakTHyeckass MOATOTOBKA peajM3yeTcsi Ha OCHOBE MNPO(EeCCHOHAIBHOTO CTaHIapTa
20.014 «PabOTHUK MO OpPraHU3aIlMy SKCIUTyaTaIliy TEITIOMEXaHMYECKOTO 000PYyI0BaHUS TEILIO-
BOH 3JIEKTPOCTAHILIMMNY, YTBEPKIACHHOIO IPUKAa30M MHUHHUCTEPCTBA TPYAA U COLMAIIBHON 3aIUThI
Poccutickoit ®eneparuu ot 08.09.2015 Ne 607H (3apeructpupoBaH MHUHHCTEPCTBOM FOCTHITUN
Poccuiickoit ®eneparuu 07.10.2015 r., peructparmonnsiii Ne 39215).

3amaun  jpucuM- | B pe3ynbTare u3ydeHus IUCUUILIMHBI CTYJEHT JOJIKEH:

TIMHEI 3Hamv. — GU3NKO-XUMUYECKUE TTPOIIECCH 00pa30BaHMsI OTIOKEHHUH B KOP-
PO3MOHHBIX MOBPEXKICHUN METala, MPOTEKAIOIIUX B BOJSHOM U apOBOM
TpakTax TOC; MeTO/Ibl BOJOMOATOTOBKH U THUIIOBBIE CXEMbI BOJIOIIOATOTO-
BUTEJIbHBIX YCTAHOBOK; CIIOCOOBI OpraHU3aIMK BOJTHOTO PEXKUMA;

671a0emb HABbIKAMU: OTIPEIICTICHUS MTOKa3aTeJIeH KauecTBa MUTATSIIBHOMN U
XUMUYECKH OYUIIIEHHON BOJIBI; 10 UCITOJIb30BAHUIO METOIOB pacuera oc-
HOBHBIX MMOKa3aTeleil KauecTBa UCXOJHON BOBI; ONPEAETICHHS YASIbHOM
3arps3HEHHOCTH YKPAHHBIX TPYO KOTIIA C IMOCIICAYIOIICH OIICHKOW MTPaBHIIb-
HOCTHU BeICHUA BOJAHO-XUMHUEeCKUX pexnumoB TOC u ADC.

OcHoBHbIe  pa3- | BogonoaroroBka: Beenenue. OCHOBHOE CoJiepyKaHHE U CTPYKTypa Kypca,
nensl  /  tembl | OcHOBHBIC IOHATHS U onpeAeneHusi, O6paboTka MPUPOAHBIX BOA U KOHACH-
JVICTIATUTHHEI CaToB METOJIOM HOHHOTO 0OMeHa, OTIIOKEHUS B MaporeHepaTropax u Terio-
obMenHukax, Kopposust Meranna napocunoBoro odopynosanusi, Orpenese-
HUE Ka4eCTBa BOBI IO CTAAMSIM 00pabOTKH B ocBeT IHTENEe, ONpeiencHue
OCHOBHBIX XMMHUYECKHX MOKa3aTesell 00eccoIeHHOM BOAbl, XUMUUECKUH
KOHTPOJIb KaueCTBa MUTATEIBHOM BOBI, M3ydeHue paboTel mpruOOpoB Xu-
MHYECKOro KOHTpoJIs1, OrpeiesieHue yAelnbHOM 3arpsi3HEHHOCTH SKPaHHBIX
TpyO KoTia, XapakTepucTUKa NPUPOAHBIX BoJ, OOpaieHne Bosl B pado-
4yeM IMKJIE TeMIOBOH 31eKTpocTaHuu, Koppo3us Metaia Terio3HepreTH-
yeckoro ooopynoBanusi, OTIOKEHHUS B KOTIaX U TerjIooOMeHHukax, BoaHo-
xummdeckre pexxumsl TOC, BogonoaroroBuTensHbie YCTAHOBKU U BOJHO-
XUMHYECKHH PEXUM TEIUIOBbIX ceTeil, KonTpomnbHas pabota , KonTponbHas
pabora, 3auet

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMU JA0CTHKEHHUS KOMIIeTeHIU i

[Iponiecc m3ydenust mucHUIUIMHBI «BomomoaroroBka» HampaBiieH Ha (OpMHUPOBaHUE
cnenyromux kommereHiuid B coorBercTBUU ¢ ®I'OC BO u ocHOBHOIM 00pa3oBaTenbHOU MpPO-
rpammoit (tabnuna 1):

Ta6J'II/II_Ia 1- KOMHCTCHI_[I/II/I W MHAUKATOPBI UX JOCTUKCHU A

KOI[ N HAUMCHOBAHHC I/IH,Z[I/IKaTOpLI JOCTHXKCHUA HHaHI/IpyeMBIC PE3YIbTAThI
KOMIICTCHIIN N O6yquHH 10 JUCIHHUITIIMHE

[IpodeccronanbHble




[TK-5 Crioco6eH BhITION-
HATH paObOTHI IO OCBOE-
HUIO U JIOBOJIKE TEXHOJIO-
TUYECKHUX MPOIECCOB
IIPOU3BOJICTBA TEILIIOBOU
U DJIEKTPUYECKON SHEp-
TUH

I1K-5.1 3HaeT OCHOBHOI TEXHOJIO-
TUYECKUN LUK POU3BOJICTBA
TEIIOBOM U 3JIEKTPUUYECKOU SHEP-
' Ha TETUIOBBIX JIEKTPUUYCCKUX
CTaHIIMIX, 000PYIOBAHUE TEXHO-
JIOTHYECKOM CXEMBEI, CIIOCOOBI CO-
BEPIICHCTBOBAHUS TEXHOJIOTHYE-
CKHX IPOIIECCOB

[1K-5.2 YmMeer onpenensars cro-
COOBI COBEPIIICHCTBOBAHUS TEXHO-
JIOTUYECKHX MTPOLIECCOB

[1K-5.3 Bnaaeet HaBbIKaMu pac-
YeTa TeIUIOBBIX CXEM JIEKTPO-
CTaHIUH

3HAET TEXHOJIOTHYCCKUM LMK
BOJONOATOTOBKY Ha TEIJIOBBIX
INEKTPUYECKUX CTAHIUSX,
000opyI0BaHNE TEXHOJIOTHYC-
CKOM CXEMBI, CIIOCOOBI COBEP-
IIIEHCTBOBAHMS TEXHOJIOTHYeE-
CKHX ITPOIIECCOB

YmMeer onpenensTh CrocoObl
COBEPILICHCTBOBAHUS TEXHOJIO-
THYECKUX TPOIECCOB BOAOIO/I-
FOTOBKH

T1K-5.3 Bnageet HaBeIKaMu
pacyera nmpoueccoB BOAOIO/I-
TOTOBKH

3 MecTo AUCHUILINHBI (MOYJIsS1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Hucuunnuna «BogonoaroroBka» uydaercs Ha 4, 5 kypcee, 8, 9 cemectpe.
JucuunianHa BXoauT B cocTaB 0oka 1 «Jlucuuruinael (MOAYIIN)» U OTHOCHUTCS K 0a3o-

BOH 4acCTH.

I[JI?I OCBOCHUA JUCITUITIIMHBI H€O6XO[II/IMI)I 3HAaHUsA, YMCHUA, HABBIKH U / AJIA OIIBIT mpak-

TUYECKON JIeATENbHOCTH, CPOPMUPOBAHHBIC B MpOIlecce U3yUSHHs AUCUUILUINH / TpakTHkK: «BBe-
JeHUEe B TPOECCHOHATIBHYIO JEATeIBbHOCTEY, «TermoMexaHn4eckoe U BCIIOMOTaTeabHOe 000-
pYyIOBaHHE AJIEKTPOCTaHLINI», «KOTenbHbIE YCTAHOBKU U MaporeHepaTopsl», « TypOuHbI Terio-
BBIX U ATOMHBIX JIEKTPUYECKUX CTaHUUI», « Te€XHOIOrusa NpOrU3BOCTBA JIEKTPOIHEPTUH U TEI-
J0Th», «Teopusi aBTOMaTU3UPOBAHHOIO YIPABJIEHUS TEIUIOBBIMU SHEPreTUYECKUMH YCTaHOB-
Kamm.

3HaHUA, YMEHHSI U HaBBIKH, COPMUPOBAHHBIC MPU W3YYECHUU TUCIUILIMHBI «Bomomon-
TOTOBKa», OyIyT BOCTPEOOBAHBI MPH WU3YYCHHUU MOCICIYIOIMX MUCHUIUHH: «[Ipon3BoICTBEH-
Has IpaKTHKa (MIPEeATUTUIOMHAS TPAKTHKA)Y.

Juctunnnaa «BolonoAroToBka» B paMKax BOCHUTATENBHOM pabOTHI HamNpaBiieHa Ha
dbopMupoBaHue y 00ydaroluxcss aKTUBHON TPayKIAaHCKONW MO3UIINH, YBaXKEHHUS K MPaBaM M CBO-
0o/laM 4YenoBeKa, 3HAHUS MPABOBBIX OCHOB U 3aKOHOB, BOCITUTAHHWE YYyBCTBA OTBETCTBEHHOCTH
WM YMEHHUS apTyMEHTHUPOBATh, CAMOCTOSATEIHHO MBICIHUTh, Pa3BUBAET TBOPUYECTBO, MPOPECCHO-
HaJIbHbIE YMEHHSI WJIM TBOPYECKH PA3BUTON JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHWU, OTBET-
CTBEHHOCTH 32 BBHITIOJTHEHHE Y4eOHO-TIPOU3BOICTBEHHBIX 3aJJaHUH U T.1.

4 O0beM AUCHMILIMHBI (MOYJIs1) B 3a4€THBIX eUHULAX C YKa3aHHEM KOJIN4ecTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO pa0doTy 00y4alomuxcs ¢ npemnojaaBa-
TesieM (110 BHIaM Y4eOHbIX 3aHAAITHIT) M HA CAMOCTOATEJIbHYI0 padoTy 00y4arouxcs

O6mas Tpya0eMKOCTh (00beM) TUCHUILINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnipenenenrie o6beMa JUCHUILIMHBL (MOJIYJIsI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-

JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSATHIM

Bcero akanemu-
YECKHX YacoOB

O0bEM AUCLHUILINHBI

144

OO61mas TpyA0eMKOCTh UCIUTIINHBI




KonTakTHas aynuTopHasi padoTa odyqawinuxcs ¢ npenogasaresiem (mo | 10
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JEeKIMOHHOr0 TUNA (JICKIMW U WHBbIC yuyeOHbIe 3aHATHA, Npeny- | 4
CMaTpPUBAIOIIUE TPEUMYIIECTBEHHYIO Iepeaady y4eOHol nHpopMauu me-
JAarOTU4eCKUMHU paOOTHUKAMM)

3aHSITHSI CEMHHAPCKOr0 THUNA (CEMUHAPHI, IPAKTHYECKUE 3aHITHSI, MpakK- | 6
TUKYMBI, TabOpaTopHble paboThl, KOJUIOKBUYMBI U WHbIE aHAJIOTUYHBIC 3a-
HSATHS)

CamocrosiTe/ibHAsi padoTa 00y4aomMXcs U KOHTaKTHasi padora, Bmo- | 130
Yarolas TPYIIOBbIE KOHCYJIbTAIMK, WHAWBHIYaIbHYIO PaboTy o0ydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM UHWCJIE€ WHIAUBUAYAJIbHbIE KOHCYIJIbTa-
[[UH); B3aUMOJICHCTBUE B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON
cpele By3a

[TpomexyTouHas aTTecTalus 00y4aroImuxcs — 3a4eT C OLEHKON 4

5 Coaep:xkaHue TUCHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX YacOB H BUJIOB y4eOHOii
padoThbI

Tabnuna 3 — CtpykTypa u coiep>KaHue JUCIUILTUHBI (MOTyIs)

HanmenoBanue pas3znennos, TeM U colep- Bunel yueOHOI paboThI, BKIIIOUAsi CAMOCTOSITENb-
KaHMe MaTepuaa HYIO paboTy 00ydaroUIMXxcsi U TPYL0EMKOCTh (B 4a-
cax)

KonrakTtHas pabora npenonasarens ¢ 00y- | CPC
YAOIIUMHUCS

Jlexuun | Cemunapckue | JlabopaTopHbie
(mpakTuyeckue 3aHATHUSA
3aHSTHS)

Boaonoaroroska

Beenenne. OCHOBHOe collep:kaHue U 0.5 1.5
CTPYKTYypa Kypca

3nauenue 6000n0020MOBKU U BOOHO2O
pedrcuMa meniogblx U amoMHbIX dJleK-
mpocmanyuti 0151 0becneyeHus ux
HAOEHCHOU U IKOHOMUUHOU IKCNIIyama-
yuua

OcHoOBHbIE MOHATHS U OTNIPeaeSIeHus 1 7
Tlokazamenu kavecmaa 600bl, UX Kpam-
kas xapakmepucmuka. Obpauerue 800vl
6 pabouem yukie meniogoll 1eKmpo-
cmanyuu. [Ipumecu npupooHvix 600 u no-
Kazamenu Kayecmea 800sl. Yoanenue




2pyOooUCNEPCHBIX U KOLLOUOHBIX NpUMe-
cetl U3 NPUPOOHbBIX 800

O0padoTKa NPUPOIHBIX BOJ ¥ KOH/IEH-
CaTOB METO0JI0M MOHHOI'0 00MeHAa
Du3uKo-XumMuieckue 0CHO8bl NPOYECCco8
UoHHO20 0bMmeHa. Xapakmepucmuka u
CBOUICMBA UOHOOOMEHHBIX MAMEPUAILOS.
Obpabomka npupooHsiX 600 U KOHOEHCA-
mog Memooom uoHHo2o oomena. Obopy-
0osanue UOHOOOMEHHBIX 8000N0020MO-
BUMENbHBIX YCMAHOBOK

OT.10:KeHUs1 B TApPOreHepaTopax u Ter-
JIOOOMEHHHMKAX

BooHno-xumuueckue pexcumvl meniogulx u
amomuwix anexkmpocmanyutl. Obpazosa-
HUe OMI0NCEHULL HA 6HYMPEHHUX NOBEPX-
HOCMSAX Ha2pesa napo2enepamopos u
mennoobmennuxos. Cocmas, cmpykmypa
u uzuueckue ceolicmea OMa0NCeHull.
Kosghgpuyuenm mennonposoonocmu 0
PA3IUYHBIX 81008 HaKunu. Yoanenue Kop-
PO3UOHHO-A2PECCUBHBIX 2A308 U3 NUMA-
MebHOUL U cemesoll 800bl. 3acps3HeHue
napa. Opeanuzayus 600HO20 pexcuma na-
PO2eHepamopo8 ¢ NpuUMeHeHUeM cxembl
CMYNen4amo2o ucnapenus

Koppo3us Metaiia napocuioBoro
o0opynoBaHus

Teopemuueckue 0CHOBbL MePMULECKOT
deaspayuu u oexapoonuzayuu. Mexanusm
U YCI08USL NPOMEKAHUSL KOPPOZUOHHBIX
npoyeccos. Kopposus memainia napocu-
7108020 000PYO08aAHUSA U MEMOObL OOPbLOB
u ¢ neil. Ilpeonycrkosas u sxcniyamayu-
OHHAS OYUCIKA NAPO2EHEPAMOPO8 U
MpaKma nUMamenbHoU 00bl

0.5

9.5

Omnpenesienne KayecTBa BOABI MO CTA-
AUAM 00pa00TKHU B OCBETJIUTEJIE
Onpeodenenue werouHocmu u OKUCISAeMO-
cmu GOabl. Pacuem 0O3bl Koacyjisinma

OnpeneeHue OCHOBHBIX XHMHYECKHX
noxkasareJieil 00eccoJIeHHOH BObI
Onpeoenenue obweti sHcecmrocmu, Kuc-
snomuocmu 800bl. Pacuem ananusupye-
MbIX noKazameneu

XHMHYECKHI KOHTPOJIb Ka4ecTBa MHU-
TaTeJbHON BOABbI




Onpedenenue pacmeopenHoz2o KUciopooa,
KPEeMHUEBOU KUCTIOMbl, CB0O0OHOU Yelle-
KUCTIOMbL

N3y4denune padoTbl NpUOOPOB XUMHUYE-
CKOI0 KOHTPOJIS

Tocmpoenue kanubposounvix epagphuros
Ha pomokonopumempe. Hanaoka pH-
Mempa no CmaHOapmHuM pacmeopam

1.5

OmnpenesieHue yaeabHO 3arpsi3HEHHO-
CTH 3KPAHHBIX TPYO KOTJIa

Oyenka edenusi B00HOXUMUUECKUX pe-
AHCUMOB NUMAMENLHOL U KOMIOBOU 800bL
N0 KOIUYECBY OMIONCEHUS HA BHYMPEH-
HUX NOBEPXHOCMAX HAZPe8a KOMA

1.5

XapakTepucTHKa NPUPOJAHBIX BOJ

OOpamenue Boabl B paboueM LMK
TEIJIOBOM 3JIEKTPOCTAHIMHU

Koppo3us Mera/uia TemiosHepreruyde-
CKOro 000py10BaHusl

OT/10:KeHHA B KOTJIaX U TeII000MeH-
HHUKax

Boano-xumuveckue pexumbl TIC

BoponoaroroBurebHbIe YCTAHOBKH U
BOJIHO-XMMHMYECKHI Pe’KUM TeNJI0BbIX
cerei

KonTposbHas padora

35

HUTOI'O no aucuuniaune 4

130

6 BueaynnTopHasi caMoCTOsITeIbHASA PadoTa 00y4alOIMXCS N0 JUCHHUILIMHE (MOLY-

JI10)

HpI/I IJIaHUPOBAHUN CaMOCTOSTEILHOMN pa6OTI>I CTYACHTY PCKOMCHAYCTCA PYKOBOJACTBO-

BaThCsl CIEAYIOIIUM PACTIPE/IEICHUEM YacOB Ha CAMOCTOSITEIbHYIO paboTy (Tabnwuia 4):

Ta6n1/1ua 4 — PCKOMCHI[yCMOe pacnpeaCICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBI caMOCTOATEILHOI padoThI

KoaunuecTBo yacoB

N3yueHune TeopeTHYeCKuX pa3ieioB IUCIHATUINHBI 70
BrimonHenue oTdera M MOATOTOBKA K 3amuTe j1ab.pad. 25
BrinonHenue 1 moAroToBKa K 3ammre KOHTp.pao. 35




8

7 OueHoYHBbIE CPeCTBA IJIfl NPOBEAEeHUS TEKYIIEro KOHTPOJISI M IPOMeKYTOYHOI
arTecTaAlMU O0YYAKOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NIPOBEAEHUS TEKYIIErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
ME)XXYTOUHOM arTecTanuu npejacrasieH B [Ipunoxenun 1.

ITonmHBINA KOMIUIEKT KOHTPOJIBHBIX 3a/JlaHUM WM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHUBAHUS PE3Y/IbTATOB O0YYEHUS MO JUCHHUILIMHE (MOAYIIIO), MPAKTUKE XPAHUTCS HA Kade-
pe-pa3paboTunke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 YueOHo-MeToaMUYecKoe U HH(POPMALMOHHOE o0ecTedeHne JUCIUIIIMHBI (MOAYJIs1)

8.1 OcHoBHas nuTEparypa
1. Aprémenko, 3.W. [llanmomos, B.M. BogonoaroroBka Yue6Hoe mocodue. YTB. B KaueCTBE

yaeOHoro mocobust Yuéueim coBetom OI'BOY BO "KHAI'TY".- Komcomosbck-Ha-
Awmype: U3n-Bo KoMcomonbckoro-na-Amype roc.texs.ya-ta, 2016.- Slc.

2. Boponos, B.H., ITerpoa, T.U. BogHo-xumudaeckue pexumbl TOC u ADC. YyebHoe 110-
cobue ans By30B.- M.: M3natensckuii nom MOU, 2009.- 238 c.

8.2 JlomoysHUTENbHAS TUTEpaTypa
1. Jlamorteimkuna, H.I1., Ca3onos, P.Il. BogomoaroroBka u BOJHO-XUMHUYECKUU PEKUM

TEIUIOBBIX ceTeld.- M.: Dueprousnar, 1982.- 201 c.

2. Kombuios, A.C., Cy66otuna, H.IL., I'pomornacos, A.A. Bomonoaroroska: npouecchl u
anmaparel. YdeOHOoe mocobOue Uil TerodHepr.cmem.By3oB /  Ilom  pen.
O.1.MaptsiHoBoii.- M.: Atomuznar, 1977.- 352 c.

3. Baitnman, A.b. llpenynpexenenue koppo3un 6apabaHHBIX KOTJIOB BBICOKOTO JIaBJICHUSI.-
M. : Dueproaromusaar, 1985.- 232 c.

4. Buxpes, B.®., lllkpo6, M.C. BogonoaroroBka. Y4eOHuK ajisi By30B - M.: DHeprus,
1973.- 416 c.

5. Maprynosa T.X., MapteiHoBa O.U. BopaHble peXHMBbl TEIUIOBBIX M ATOMHBIX DJIEK-
TpocTaHuuil. YueOHUK Juid By30B - M.: Beicmas mkona, 1987. - 319 c.

6. T'muaka, H.JI. O6mas xumus. Y4aeOHoe mocobue aiist By30B.- M.: Krnopyc, 2016.- 746 c.

7. CropaBOYHHMK XUMHUKa-sHepreTuka. - T.1.- BogomnoaroroBka u BoJHBINH pexUM MaporeHe-
patopos.- M.: Oueprus, 1972.- 456 c.

8. CnpaBoyHMK XMMHUKa-3Hepretuka. - T.2.- Bomomoaroroska.- M.-JI.: T'ocaneprousaar,
1958.- 351 c.

9. Bockpecenckuid, [1.1. Texnuka mabopaTtopusix pador. 10-e uznm., crep., 9-¢ u3j., mepe-
pab. u mom., 6-e u3n., nom..- M.: Xumus, 1973.- 717 c.

8.3 Meroauueckue yKa3zaHus JJisl CTyJICHTOB IO OCBOEHUIO JUCUUTUIAHBI
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1. Aprémenko, 3.U. [llamomos, B.M. BogonoaroroBka Yue6Hoe mocodue. YTB. B KauecTBe
yuebHoro mocobusi Yuéueim coBetom DPI'BOY BO "KHAI'TVY".- Komcomonbck-Ha-
Awmype: U3n-Bo KoMmcomonbckoro-na-Amype roc.texs.ya-ta, 2016.- Slc.

8.4 CoBpemenHble npodeccuoHanbHble 0a3bl JAHHBIX M MUH(OPMAIIMOHHBIE CIIPABOYHBIC
CHCTEMBI, HCIIOJIb3YEMbIE TPU OCYIIECTBICHUN 00pa30BaTEeIHLHOIO MPOIIecca M0 TUCIUILIHHE
1. OnexrponHo-omoimoreynas cucreMa ZNANIUM.COM JloroBop 4997 »6¢c UK3 21 1

2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r.

2. DnexTpoHHO-OmMOMMoTeunas cucrema IPRbooksJIunensunonnsiii morosop NeEIT 44
Ne001/9 Ha mpemocTaBiieHHE TOCTyMa K AIEKTPOHHO-OMOImoTeunoit cucreme [IPRbooks
EIT 44/4 K3 21 12727000769 270301001 0010 003 6311 244 ot 05 deBpans 2021 r.

3. DmnektponHo-6ubamoreunas cucrema eLIBRARY.RU/lorosop EIIl 44/3 MK3 211 272
7000769 270 301 001 0010 002 6311 244 ot 04 despans 2021 r.

8.5 Ilepeuenp pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT»,
HEOOXOIUMBIX JJI1 OCBOEHUS AUCLUIUIMHBI (MOYJIs)

Caiit Bcepoccuiickoro TerioTexaudeckoro uacruryra (OAO BTU) vti.ru (mata obpa-
menus 01.06.2021)

8.6 Jlunen3noHHoe U CBOOOIHO PacHpOCTpaHIEeMOe MPOrpaMMHOe 00ecriedeHre, UCIOb-
3yeMoe MpH OCYHIECTBICHUN 00pa30BaTEIHLHOIO MPOIIEecca MO TUCIUILIHHE

Tabnuna 5 — [lepeueHb UCHOIB3yEeMOTr0 MPOrPAMMHOTO OOeCTIeUeHUsI

Haumenosanue [10 PexBHU3UTHI / yCIIOBUS MCTIOJIB30BAHMS

MicrosoftimaginePremium | JIuuensuonnsiii qorosop AD223 Ne008/65 ot 11.01.2019

OpenOffice CBoOo1HAs TUIIEH3HSI, YCIIOBUS UCTIOIB30BAHUS TI0 CCBIIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NEAATOTMYEeCKHEe YCTOBHUSA

Opranmzanys 00pa3oBaTeIbHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
NHCcaHHeM y4eOHBIX 3aHATHH. SI3bIK 0O0y4eHus (mpernojaBaHus) - pycckuid. s Bcex BUJIOB
AYJAUTOPHBIX 3aHATHH aKaI[eMI/I‘-ICCKI/II\/’I qJacC yCTaHaBJIMBACTCA MMPOAOJIKUTCIIBHOCTBIO 45 MHUHYT.

[Tpu ¢dopmupoBaHHM CBOEH WHIUBHIyaIbHOW 00pa30oBaTENbHOW TPACKTOPUU O0ydYaro-
HII/II\/JICﬂ HMECT MpPaBO Ha NEpe3avyeT COOTBCTCTBYIOIUX AUCHUIIINH U HpO(l)eCCI/IOHaJ'IBHBIX Monay-
JIei, OCBOEHHBIX B IpoIiecce MPEeIeCTBYIOUIEro 00y4eH s, KOTOPBI 0CBOOOXK1aeT 00yvarone-
Irocsa OT HGO6XOI[I/IMOCTI/I X ITOBTOPHOI'O OCBOCHMUS.

9.1 O0Opa3oBaTe/IbHbIC TEXHOJOTHH

VY4eOHbIil npoliecc MpH MpenoiaBaHui Kypca OCHOBBIBAETCS Ha MCIOJIb30BaHUM TpPaau-
[{MOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
HBbIC O6paSOBaTeJ'H)HI)Ie TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHU U CEMHUHAPCKUMU (HpaKTI/I'-IeCKI/I-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTHU HCIIONB3YIOTCS B BUJIE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auaTtuil. HpopmanmoHHbie
o0Opa3oBaTeNnbHble TEXHOJOTHUU PEaTH3yIOTCS MYTEM aKTUBU3AIHMHU CaMOCTOSITEIBHONH DPaOOTHI
CTYJICHTOB B HH(OPMAIIMOHHON 00pa30BaTeILHOMN Cpeie.
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9.2 3aHATHA JEeKIMOHHOI'0 THIIA

JISKITMOHHBIN KypC MPEIoiaracT CUCTEMATH3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha niepBoii iekiuu JIeKTOp 00513aH MPEeAyNpPeIUuTh CTYACHTOB, IPUMEHUTEIHLHO K KAaKOMY
0a30BOMY y4eOHUKY (YueOHMKaM, y9eOHBIM TOCOOUSIM) OyIeT MPOYUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBINK 00beM MH(OpMANUU U 00eCTIeunBaTh
Oonee rirybokoe MOHUMaHUE Y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIHHO MEHbILEH 3aTpaTe BpEMEHH,
4yeM 3TO TpeOyeTcsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yYCHHE MaTepHaa.

9.3 3aHsATHS CEMMHAPCKOI0 THIIA

CeMMHaApCKUE 3aHATHS IPECTABIAIOT COOO0H eTaIu3aLuIo JIEKIIMOHHOTO TEOPETUUECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca H OXBAThIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHO# (hopMOH TIPOBENICHHSI CEMHUHAPOB SIBISIETCS 00CYX/IeHHe Hauboee mpooieM-
HBIX ¥ CIIOKHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKke pa3dop NMPHMEPOB U CUTYyalUd B
ayJIUTOPHBIX YCJIOBUSAX. B 00S3aHHOCTH IMpernojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJCHTOB [0 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BONPOCHI, TIpeIaraeMble MPero1aBaTeieMm;

- y4aCTHE B JUCKYCCUAX;

- BBIITOJTHEHHUE MTPOCKTHBIX U MHBIX 33J[aHUi;

- ACCHCTUPOBAHHE MPEIOIABATEIIO B IIPOBEACHUH 3aHATHIA.

OtBeT 0IKEeH OBITh APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJICPIKAThH
CCBIJIIKHM Ha UICTOYHHKU.

JIoKmaapl ¥ ONNOHUPOBAaHHE JOKIAJ0B IPOBEPSIOT CTENEHb BIAJCHHUS TEOPETHYECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OueHuBaHue 3aJaHU, BBIIOJIHEHHBIX Ha CEMHHAPCKOM 3aHSTHUH, BXOIUT B HAKOILICH-
HYIO OILICHKY.

9.4 CamocrosTeapHasi padoTa 00y4aromuxcs 1Mo JMCHUILIHHE (MOAYJII0)

CamocrosiTenbHass paboTa CTYJE€HTOB — 3TO MPOLECC aKTUBHOIO, LIEJIEHANpPaBICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUH, yMEHUH 0€3 HEMOCPEICTBEHHOIO Yy4acTus Mpenoja-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(QEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUaroIerocs.

enmu camocToaTensHON pabOTHI:

- CUCTEMAaTH3alMsl U 3aKPEIJICHUE TOJYyYEHHBIX TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHUI;

- (popMUpOBaHUE YMEHUN HCIOJIb30BAaTh HOPMAaTUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CIEUAJIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEHN, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTENILHOCTH MBIIUIEHUS], TBOPYECKOW MHUIIMATUBBI, CIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIN3aliy;

- pa3BUTHE UCCIIEIOBATENLCKUX YMEHUN U aKaJeMUYECKUX HABBIKOB.

CamocrodTenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM TPYHIIAMHU CTY-
JEHTOB B 3aBUCHUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.
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TexHoIOTHS OpraHU3aIK CAMOCTOSTEILHON pabOThl CTYJACHTOB BKIIOYACT MCIIOIH30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSITENILHOW PabOThI CTYJIECHTOB MOXKET
MIPOXOJNTHh B MUCbMEHHOM, YCTHOHN MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI TOJXOIWTh K CaMOCTOSITENBHONW paboTe Kak K HaWBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB HA
OTJICIbHBIC BOMIPOCKHI Kypca, TPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIOIB30BaHUS Mpodec-
CUOHAJILHOW JIUTEPaTypBHI.

9.5 MeToanuyeckue ykazaHus JJIs1 00y4AIOIMXCS M0 OCBOEHHUIO U CIIUTIIMHbI

[Tpu M3y4eHun AUCHUILTIHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBINOJIHATH CIEAYIOIINE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTepuaiaMm
PEKOMEHIyeTCs 110 IIaMATH BOCIIPOU3BECTU OCHOBHBIE TEPMHUHBI, OIIPEACIICHHUS], IIOHATUS pas3ze-
na.

3. Ocoboe BHUMaHKE CIIEeyeT YACTUTh BHIIIOJHEHUIO OTYETOB O MPAKTHYECKUM 3aHITH-
SM ¥ UHJMBHlyalbHbIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Bcs TemaTvka BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSTENbHO, 3aJaeTcs Ha JIEKLUHUAX Mpero-
naBaresneM. M jke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/ib BHOBb M3/aHHBIE B NIEPUOANYECKON
Hay4yHOW JuTepaType) Juist 0oJiee 1eTalbHOI0 MOHUMAHUS BOIIPOCOB, 03BYUEHHBIX Ha JIEKIUH.

IIpu camocTosTENIBHON MPOPabOTKE Kypca 00yyaroLrecs 0JKHBIL:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHSI U (haKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATYPY, COCTABIIATH T€3UCHI, AaHHOTAL[UM Y KOHCIIEKThI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNS, aHAJIOTHYHBIE IIPEUIaraéMbIM Ha 3aHATHUSAX;

- HCII0JIb30BAaTh ISl CAMOIPOBEPKHU MaTepralibl JOHIA OLIEHOUHBIX CPEJCTB.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnedeHusi, He00X0UMOro IS 0CYy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NPOLECcca 10 JUCHUILINHE (MOAYJII0)

10.1 YueOHo-12a00paTopHOE 000pyAOBaHUE

Tab6nuia 6 — I[lepeuens o6opynoBanus JabopaTopun

Aynuropus | HammenoBanue aynuto- | Mcmons3zyemoe o0opynoBaHue
puu (J1abopaTtopun)

Jlexunonnsiit knacc TOVY | 1 nmepconansubiit 9BM ¢ nporeccopom Core(TM) 13-
3240 CPU @ 3.4 GHz; 1 skpan ¢ npoekropom EPSON
EB-825V

10.2 TexHu4eckue M 3IeKTPOHHbIE CPeACTBA 00y4eHHA
I/IJ'IIOCTpaTI/IBHO-)II/IJIaKTI/I‘-IeCKI/Iﬁ MaTepHrall K JCKOUOHHBIM 3aHATHAM

11 HNuble cBeneHus
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MeToanuyecKue PEKOMEHAAMHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME MUCHUIUIMHBI 00YYalOIMMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0OPOBBS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIUMHUCS, TaK MU B OTACIHHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBHS 7S OJIyueHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3/I0POBbSI.

[Ipodeccopcko-nenarornyeckuii coctaB 3HAKOMUTCSI C MCUXOJI0r0-(hU3HOIOTrHUECKUMHU
OCOOCHHOCTSIMU OOYYArOIIMXCs MHBAIUOB U JIUI[ C OTPAHMYECHHBIMH BO3MOXKHOCTSIMH 3/10PO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMINTaluu WHBaIUAOB (mpu Hamuuuu). [Ipun HEoO-
XOJUMOCTU OCYIIECTBIISICTCS JOMOJTHUTENbHAS MOJACPKKa MPENoAaBaHusl ThIOTOPaMH, MCUXO0-
JIOTaMH, COIIMAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUU ¢ MeToAMUecKUMHU pekoMeHaanusiMu MunoOpaayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEeaIoyiaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHUBHBIC U Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHU COIIMOKYIBTYPHON peaOUINTaLUu C LENbI0 OKa3a-
HUS TIOMOILM B YCTAaHOBJICHUU IOJIHOIICHHBIX MEXJINYHOCTHBIX OTHOILLIEHUH C APYTUMU CTYICH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTUIECKOTO KIMMaTa B CTyAeH4Yeckoi rpymre. [Togdop u
pa3zpaboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuaia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOW, C MCIOJB30BAHHUEM CIELIHMAIbHBIX TEXHHUYECKHX
CPEICTB M HHPOPMAITMOHHBIX CUCTEM.

OcBoenue nucruiuinHbl JunamMu ¢ OB3 ocyiiecTBiseTcss ¢ UCHOIb30BaHUEM CPEICTB
00yudeHusl 00ILEro M ClelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE OOecleyeHre MpeaycMaTpUBaeT MPUCIOCOOIECHUE ayTUTO-
puii k Hyxaam jmi ¢ OB3.

dopma npoBeACHUS aTTECTAlMK AJSl CTYACHTOB-WHBAINIOB YCTAHABIMBACTCS C YYETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocobeHHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl JocTymHas (GopMa MpeIoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, a8 UMEHHO:

- B TICUATHOW WJIM DJIEKTPOHHOW ¢(opme (I I C HAPYHICHUSMHU OIOPHO-
JBUTATEIBLHOTO alapara);

- B TICYaTHOU (pOpME WM MIEKTPOHHOU (hOopMe ¢ YBEIMYCHHBIM MIPU(PTOM ¥ KOHTPACTHO-
CTBIO (7IS1 JIUII C HAPYIIEHUSIMU CITyXa, pe4H, 3pEeHus);

- METOJIOM YTEHHUSI ACCUCTCHTOM 3aIaHUs BCIYX (JIs JTUI] C HAPYIICHUSIMU 3PEHUS).

CryaeHTaM C MHBQJIUJIHOCTHIO YBEITMUYMBAETCS BpEMs Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JJI TaKUX CTYJIEHTOB MPEAyCMaTpPUBAETCS JOCTyMHas (opma mpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IUCbMEHHO Ha OyMmare M HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUL C HapyILIEHU -
MU CIIyXa, peuH);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JUI C HApYLIEHUSIMUA ONIOPHO-ABUTATENILHOIO aIlapaTa);

- YCTHO (7151 JIMI] C HAPYIICHUSIMU 3PEHUsI, OTIOPHO-/IBUTATEILHOTO arapara).

[Tpu HeoOxoauMOCTH A7 OOYYAIOIIMXCS ¢ MHBAIUIHOCTBIO MPOLIeypa OICHUBaHUS pe-
3yJAbTAaTOB OOYYEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«BoxonoaroroBka»

Hanpanenune noaroToBku

13.03.01 TerutosHepreTuka M TEIIOTEX-
HUKa

Hamnpasnennocts (mpoduib) oOpazoBartenbHON Mpo-  TerioBble AIEKTPUUYECKUE CTaHIIUN

rpaMMBbI
KBanugukanus BeITyCKHIKA bakanasp
["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs 3aounas Gpopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
4,5 8,9 4
Bun npomexxyTouHOM aTTecTanuu ObecnieunBarolee nojpasieacHue

3ayeT ¢ OLIEHKOH

Kadenpa «TennoBble sHEpreTHYECKHE YCTAHOBKID)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIINU

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3ynabTaThl
00ydeHUs IO TUCITUILTNHE

[Ipodeccuonanpubie

[1K-5 Cnocob6eH BbIIOI-
HATH pabOTHI IO OCBOE-
HUIO U JIOBOJIKE TEXHOJIO-
THYECKUX TPOIIECCOB
IPOM3BOJICTBA TEIIOBOM
U DJIEKTPUYECKOM dHEp-
MU

IIK-5.1 3naeT 0CHOBHO# TEXHOJIO-
TMYECKUI LUKJ IPOU3BOJICTBA
TEIUIOBOM U DJIEKTPUUYECKOU SHEP-
TUU HA TEIUIOBBIX JIEKTPUUYECKUX
CTaHIIUAX, 000PYAOBaHUE TEXHO-
JIOTHYECKON CXEMEI, CIIOCOOBI CO-
BEPIIICHCTBOBAHUS TEXHOJIOTHYE-
CKHX IPOIIECCOB

I1K-5.2 YMeeT onpeaesisiTh CIo-
COOBI COBEPILIEHCTBOBAHUS TEXHO-
JIOTUYECKHX TTPOIIECCOB

[1K-5.3 Bnaneet HaBbIkamMu pac-
YeTa TeIUIOBBIX CXEM DJIEKTPO-
CTaHIIUM

3HaeT TEXHOJIOTHYSCKHI ITHKII
BOJIOIIOATOTOBKH Ha TEILUIOBBIX
AJICKTPUUYCCKUX CTAHITUSAX,
000py/IOBaHUE TEXHOJIOTHYEC-
CKOM CXEMBI, CITOCOOBI COBEP-
[ICHCTBOBAHMS TEXHOJIOTHYE-
CKHX ITPOIIECCOB

YmMeer onpenensiTe CriocoObl
COBEPIIICHCTBOBAHUS TEXHOJIO-
THYECKHX TPOIECCOB BOAOIO-
TOTOBKH

IIK-5.3 Bnageer HaBBIKAMU
pacdera MmpoIeccoB BOIOIO/-
FOTOBKH

Tab6muma 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

KonTtposmpyembie ®opmupyemasi KOMIETEH- HaumenoBanue | Iloka3zarenn
pa3aedbl (TeMbl) QHC- 1070 OLICHOYHOI'0 OLICHKH
HMILJIMHBI cpeAcTBa
Omnpenenenne kauectBa | [IK-5 CriocoOGeH BBITIOIHATH JlaGoparopHas [TonHoe BbI-
BOJIBI 10 CTa/IUsIM 00pa- | paboThI IO OCBOEHMIO U J10- pabora IIOJIHEHUE BCEX
OOTKH B OCBETJIUTENE BOJIKE€ TEXHOJIOTUYECKUX TPO- 3alaHui
L[ECCOB NTPOU3BOJICTBA TEILIO-
BOM U AJIEKTPUYECKON SHEPTUHU
Omnpenenenne ocHoBHBIX | [IK-5 CriocoGeH BBITIOIHATH JlaGoparopHas [TonHoe BbI-
XMMHUYECKHX TOKa3aTre- | paboThI 10 OCBOEHUIO U J10- pabora IIOJIHEHHUE BCEX
Jeil 06eccoeHHOM BOJIbl | BOJKE TEXHOJIOTMUYECKUX MPO- 3a1aHu I
LIECCOB NIPOU3BOJICTBA TEILIO-
BOM U AJIEKTPUYECKON SHEPTUHU
Xumnueckuit koutposb | [IK-5 CriocoGeH BbINONHATH JlaGoparopHas ITonHoe BEI-
KayecTBa MUTATENbHOW | pabOThI [0 OCBOEHMIO U JI0- paborta ITOJIHEHUE BCEX
BOJIbI BOJIKE TEXHOJIOTHYECKUX ITPO- 3alaHui
LIECCOB ITPOU3BOJICTBA TEIIO-
BOU U DJIEKTPUYECKOU DHEPIUHU
N3zyuenue pabotsl mpu- | [1K-5 CriocobeH BBITOTHATD JlaGopatopHas ITonHoe BHI-
OOpOB XUMUYECKOTO paboTHI IO OCBOEHUIO H JI0- paborta MTOJTHEHHUE BCEX
KOHTPOJIS BOJIKE TEXHOJIOTHYECKUX ITPO- 3alaHui
LIECCOB ITPOU3BOJICTBA TEILIO-
BOU U DJIEKTPUYECKOU dDHEPIUHU
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Omnpenenenue ynensHoi | [1K-5 CriocobeH BBITOTHATD JlaGoparopHas ITonHOE BBHI-
3arpsI3BHEHHOCTH AKpaH- | pabOTHI 10 OCBOCHUIO H JI0- pabora MOJTHEHHE BCEX
HBIX TPYO KOTJIa BOJIKE TEXHOJIOTUYECKUX MTPO- 3a7aHui

LIECCOB NTPOU3BOJICTBA TEILIO-
BOU U DJIEKTPUYECKON SHEPIUU

KoHnTtposbHas pabota ITIK-5 CriocoGeH BBITIOJIHATH Kontposnbnas pa- | [losHO€ BBbI-
paboTHI 1O OCBOCHHIO U JI0- 6ota MOJIHEHHUE BCEX
BOJIKE TEXHOJIOTUYECKUX MTPO- 3aJlaHui

L[ECCOB IIPOU3BO/ICTBA TEILIO-
BOM M JIEKTPUYECKOM SHEPTUU

2 Meroauyeckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeHMBAHUS 3HAHUM,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeJIbHOCTH, XapaKTepu3yume npoiuecc popmMupo-
BaHHS KOMIIeTeHIIHI

MeTtoanyeckre MaTepualbl, ONpPECIISIONIMe MPOIEIyphl OIICHUBAHUS 3HAHUM, YMCHUH,
HABBIKOB U (WJIH) OIBITA JICATEIHHOCTH, IIPEICTABICHBI B BUC TEXHOJIOTHUECKON KApPThI TUCIIH-
IJIMHBI (Tabsmma 3).

Tabmuna 3 — TexHomormyeckas Kapra

HaunmeHnoBaHMe OLIEHOYHOTO CpOKI/I BbIIIOJIHE- IIIkana oneHuBa- KpuTepnn OICHU-
cpeacrea HHUA HHUA BaHUA

9 cemectp
IIpome:xxyTounasi arrecranusi B popme «3a4er ¢ OLEHKOI»

HUTOI'O: 0 Oaw1oB

Kpurtepuu onieHKH pe3yJIbTaTOB 00yYeHHs 10 THCHUILINHE:

0 — 64 % ot MakcUMalbHO BO3MOXKHOM CyMMBbI 0aJIJIOB — «HEYAOBJIETBOPUTENBLHO» (HEIOCTa-
TOYHBIN YPOBEHB JUISI TPOMEKYTOUHOM aTTECTAIIMH 1O JUCIUIUINHE);

65 — 74 % 0T MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «yJJOBJIETBOPUTEIBHOY (ITOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);

75 — 84 % oT MakcUMaJbHO BO3MOXHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAJUTOB — «OTIIUYHOY (BBICOKHIA (MaKCHMaITb-
HBII) YPOBEHB)

3 TunoBble KOHTPOJIbHBIE 32JaHUS WM HHbIEe MATEPHAJIbI, HE00OX0AUMbIe /ISl
OLIEHKM 3HAHUI, yMEeHH i, HABBIKOB M (WJIM) ONBITA 1eITeJILHOCTH, XapaKTepU3ylolue
npouecc popMupoOBaHHUA KOMIIETEHIMH B X0/1e 0CBOCHHS 00pa30BaTeIbHOM IPOrpaMMBbI

Bonpocel ona 3augumot 1adopamopnsix pabom

Jlabopamopnas paboma Nel. Onpedenenue kawecmea 600vl N0 cmaousim 0opabomxu 8 0ceent-
aumere

1. Yro Takoe 1menouyHocTs?

2. Kak onpeenuTh OKUCIIEMOCTh BOJIbI?

3. Kak paccunraTh 103y KoaryJisHTa?
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Jlabopamopnas paboma Ne4. Hzyuenue pabomul npubopos Xumuiecko2o KOHmpoJis
1. Haznauenue ¢orokaopumeTpa.

2. OnumuTe TPUHIKI TOCTPOSHHS KATMOPOBOYHBIX TPaPHUKOB HA (POTOKOIOPUMETPE.
3. Onmmure npouenypy Hainaaku pH-MeTpa 1o cTanaapTHBIM pacTBOpaM.

Jlabopamopnas paboma Ne4. Hzyuenue pabomsi npubopos Xumuiecko2o KOHmMpOoJis
1. Haznauenwue oTokaniopumerpa.

2. OnuImyUTe TPUHIUI TOCTPOSHHS KATMOPOBOYHBIX TPAPUKOB Ha OTOKOIOPUMETPE.
3. Onummre nporeaypy Hanaaku pH-MeTpa 1mo cTaHgapTHEIM pacTBOpaM.

Jlabopamopnas paboma Ne4. Hzyuenue pabomsi npubopos Xumuieckoeo KOHmMpOoJis
1. Haznauenwne oTokaniopumerpa.

2. OnuImuTe TPUHIUI TOCTPOSHHS KATMOPOBOYHBIX TPAPUKOB HA (POTOKOIOPUMETPE.
3. Onummre nponeaypy Hasaaku pH-MeTpa 1mo cTaHgapTHEIM pacTBOpaM.

Jlabopamopnas paboma Ne5. Onpedenenue y0enbHOU 3a2pA3HEHHOCIU IKPAHHBIX MpPYO KOma
1. YUTo BXOAUT B MOHATHE BOJHOXUMHUYECKUN PEXUM MUTATECIILHON BOJIBI?

2. YTo BXOAMUT B MOHATHE BOJHOXUMUUYECKUNA PEIKUM KOTIOBOM BOJBI?

3. HazoBuTe npuurHbI OTI0KEHUM HA BHYTPEHHUX MOBEPXHOCTSIX HarpeBa KotJja.

Xapakmepucmuka KOHmMPOJIbHOU padomovl

KonTpoibHast pabota cOCTOUT U3 ABYX YacTel — TeOpeTUYecKoil u npakruyeckoil. Home-
pa 3aa4 ¥ BOIIPOCOB BBIOUPAIOTCS 110 HOMEpaM U3 TabIUIbl B COOTBETCTBUU CO CBOMM BapHaH-
TOM (HOMEp BapHaHTa OOyYAIOUIMIICS MOy4yaeT U mpenonasarens). HoMmepa mpakTuueckux 3a-
JAaHUH ¥ TEOPETHUUYECKUX BOIIPOCOB CIIEAYIOT OCIEI0BATENBHO.

Ilpakmuueckue 3adanus

1. Onpenenuth OOIIYIO KECTKOCTh BOJIbI, €CJIM HA TUTpoBaHUE MpoOb! BoAbl B 100 M momiio
0,45 mn tpuniona b xonrentparueii 0,1 H.

2. OnpenenuTb 00110 KECTKOCTh BOJIBI, €CIIH JKECTKOCTh KajblMeBas paBHa 0,28 ,a )kECTKOCTh
MaraueBast paBHa 0,12.

3. OnpenenuTh KalbLUEBYIO KECTKOCTh BOJABI, €CJIM KOHLIEHTPAIMsI KATHOHOB KaJIbI[US COCTaB-
aser 8,4 .

4. Onpenenuthb OOLIYIO MIETOYHOCTH BOJIBI, €CIM Ha TUTpOBaHUE MpoObl Boabl B 100 M momwio
0,87 Mn cepHoii kuciotel KoHIeHTparuei 0,01 H.

5. OnpenenuTh KUCIOTHOCTh PacTBOpa, eciii Ha TuTpoBaHue 50 M Boasl, mouuto 1,25 mit eaxo-
ro HaTpa koHueHTpauueit 0,01 H.

6. OnpenenuTh KOHIIEHTPALMIO CBOOOIHOM YIIIeKHCIOTHI, ecii Ha TuTpoBaHue 200 M1 BOAbI
nonwto 0,5 mu eakoro Harpa koHueHtpanuei 0,01 H.

7. OnpenenuTs OOIYyI0 METOYHOCTh BOABI, €CIH IENOYHOCTD ruapaTHas pasHa 0,27 , a ménou-
HOCTb KapOonatHas 0,58.

8. OmpenenuTh KOHIEHTPALNIO PEreHEPALIMOHHOr0 PacTBOpa €IKOro HaTpa, €Cid Ha 5 M Impo-
OBl OO 5 MJI CEpHOM KUCIOTHI KOHIeHTparueil 1 H.

Teopemu%cxue 60npocol
9. Uto sBnsercs KO&TynHLIHCﬁ. OcHoBHBIC (I)aKTOpBI, BJIMAIOIHUEC HA MMPOTCKAHUC ITPOLIECCa KOa-
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TyJsinud (CKOPOCTh 00pa3oBaHUsl U pa3Mepbl XJIOMbEB, MOTHOTY BBIACIECHUS KOJUIOMIHBIX MPU-
Mecel B 0CafioK).

10. Knaccuduxarus mpumeceii Mo AUCIEepCHOCTH.

11. Kakue (pu3MKO-XMMHUYECKHM I[IOKa3aTeal KayecTBa HMCXOJHOM BOJBI, BIUSIOT Ha MHOTHE
IIPOLIECCHI, IIPOTEKAIOLINE B BOJOIIOATOTOBUTENbHBIX YcTaHOBKaxX (BITY).

12. Kakue TEeXHOJIOTMYECKHE MPOIECChl OOBIYHO COBMEIIAIOTCS B CXEMax IpeaBapUTEIbHON
OUHUCTKHU.

13. Kakue Hanbosee 4acTo mpUMEHSEMbIE KOATyJISTHThI B CXeMaX MPEIOYUCTKH.

14. Yto sBnsieTcs uiokynsnueid. Paznenenne (GiIoKyIsTHTOB 10O XUMUYECKOMY COCTAaBY.

15. OcHoBHBIE cTOCOOBI 00PAOOTKH BOJIBI METOJIOM HOHOOOMEHa.

16. Kakue nporeccsl Ha3bIBatOTCSl KATHOHUPOBAHUEM, aHUOHUPOBAHUEM.

17. Kakue nokazarenu SBIsSIOTCA [MOKa3aTeIsIMI KaueCTBa HOHUTA.

18. Yro sBnsieTcs moaHON 1 paboueil 0OMEHHOI EeMKOCTHIO HOHUTA.

19. Metonbl ynanaeHusi KOPpO3UOHHO-aIPECCUBHBIX ra3oB. B uem 3akimrodaercss XuMudeckas Jie-
ra3anus.

20. Ot yero 3aBUcUT 2PPEKTUBHOE YAACHUE YTIIIEKUCIOTHI B IeKapOOHHU3ATOpaX.

21. Pa3nu4us TEpMHUYECKUX JIEadPaTOPOB TIO CIIOCO0Y 000rpeBa JIeadpupyeMoi BOIBI.

22. Pa3nuuus TEPMUUYECKUX JI€aPATOPOB MO JABJICHUIO IPEIOILETro mapa.

23. Pa3nuuusi TEepPMUYECKUX J€a’paToOpOB M0 HA3HAYCHUIO.

24. Pa3nuuus TEPMUUYECKUX J1€aPATOPOB MO KOHCTPYKTUBHOMY BBIMIOJHEHHIO (110 MPUHIIUITY
00pa3oBaHUs MeX(Pa3zHOH TTOBEPXHOCTH).

25. Paznuuusi TepMUYECKHUX J1€a3paTOPOB MO CIIOCO0Y YBEIHUEHUS MOBEPXHOCTH KOHTAKTa BOJIbI
C TPEIOIIUM [1apOM.

26. Kakumu nonamu oOycloBiieHa KUCIOTHOCTh (unbTpara H- katnonupoBanHoro ¢uiastpa 1-
O CTYIIEHU.

27. Ha3naueHue TepMHUECKUX Jiea’paTopoB. [Ipoliecc TepMuueckoi 1eadpaldu COrjiacHO 3aKo-
Ha ['erpu. CriocoObl CHIKEHUSI KOHIIEHTPAIIUH ra3a B BOJIC.

28. OCHOBHBIC 33/1a4M BOAOMOATOTOBKH M OpraHU3allui BOAHO-XUMHUYECKUX pekumMoB TOC.

29. MeTtoabl OTyYEHHUS YUCTOTO Tapa.

30. JInst yero He0OXOMM KOHTPOIb 32 AMHAMUKOMN 3arpsA3HEHHUI BHYTPEHHUX MTOBEPXHOCTEM
KOTJIOB HAaKUITHO-IIUIAMOBBIX OTJIOKEHUH.

31. Kakue dakTopbl BIUSIOT Ha KA4ECTBO Mapa, BEIpadaThiBaeMOTo 6apabaHHBIM KOTIIOM.

32. Jlns yero mpenHa3HaYeHa KOPPEKIMOHHAs 00paboTKa MUTATEIbHOM BOJBL. UTO MOTYT BBI-
3BaTh OTKJIOHEHHs OT HOpM IITD conepkaHne ammuaka B TUTaTEIbHOU BOZE.

33. Jlss 9ero CiryXuT KOppeKIMoHHasi 00pad0TKa MUTATEIIbHON BOJIBI THAPA3UHTHAPATOM.

34. CymmapHBIM cOiep)KaHUEM KaKUX COJeH XapakTepu3yercsl o0Ias >KeCTKOCTh BOJbL. Jlis
4yero npeaHazHaueHa KoppeKIHoHHas 00paboTka KOTI0BOM BoibI pochaTramu.

35. Yro takoe Na-kaTnoHupoBaHue U H-kaTMOHMpOBaHNE B MOHOOOMEHHBIX Ipolieccax
MOJIFOTOBKU BOJIBI.

36. MeTo1bl NOJATOTOBKHU BOJBI.

37. Kakue Mepbl MOXKHO IPEINPUHSTH JUIsl MPEJOTBPAIIECHNs OTJIOXKEHUH HAKUIM B KOHJAEHCA-
TOpax.

38. Ilo KakuM MoKa3aTessM JIEISATCs OTJIOKEHHS Ha TOBEPXHOCTSAX HAarpeBa.

39. ®axTopbl, BIUSIONINE Ha MPOIIECC HAKUTIE0Opa30BaHHU.

40. Hanbonee yacto BCcTpeyaeMble OTIOKEHUS B IKPaHHBIX TPyOax M yCIOBHs UX 0Opa30BaHMUSL.
41. OcHOBHBIE BUABI KOPPO3UH.

42. JIiig yero npoBOASIT KOHCEPBAIMIO KOTIOB. BUabl KOHCEpBaHii.

43. Buapl KOHCEpBaLMi.

44. KoHcepBanus KOTJa 3alI0JIHEHHEM ITIOBEPXHOCTEW HArpeBa a30ToM.

45. CnocoObl KOHCEpBAIMU TypOOYCTaHOBOK.
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Bonpocut ona 3auema

. OcHOBHBIE 33J]a41 BOAOIIOATOTOBKH.

. Tpu cocTosiHus MpUMece, CoepKaIIMXCs B MPUPOJIHBIX BOJAX.

. Kakoil TEXHOJIOTMYECKHUI TTPOLIECC HA3BIBAETCSA KOAryJIMPOBAHUEM.

. Haznauenue u ycTpoiicTBO OCBETIUTENbHBIX (MEXaHUYECKUX ) (GUIBTPOB.
. XapaKTepuCTHKa U CBOWCTBa HOHOOOMEHHBIX MaTepUaJIOB.

. [Iponieccrl KAaTHOHMPOBAHUS U AHUOHUPOBAHUSI.

. XapakTepucTruKa U CBOMCTBA 00€CCOJICHHOU BOJIBI.

. CTpykTypa v pu3HIeCKHe CBOMCTBA OTIOKCHHIA.

. Teopernueckne OCHOBBI TEPMUYECKON JAea’dpali (3aKOH paclpeleeHHs BEIECTBA MEXKAY
dazammu).

10. IIporecc nexkapOOHU3AUU BOJIBI.

11. BonHOXUMUYECKHUI PEKUM MUTATEIIHLHON BOIBI.

12. HenpepbIBHAs U EpUOANYECKasi IPOAYBKH KOTJIOB.

13. KoppeKImoHHbIi pexxuM 00pabOTKH KOTIOBOW BOJIBI.

14. IlpuunHbl 3arps3HEHUs M1apa.

15. Ha3znauenue BHyTpuOapabaHHBIX YCTPOHCTB KOTIIOB.

16. KoppekimonHasi 00paboTka CETEBOM BOJIBI.

17. TpeboBaHus K KaUeCTBY CETEBOIl BOJIBI.

18. OtnuuuTenbHble XapaKTEPUCTUKK MUTATEIBHON U XMMHUECKH OYMILEHHOU (00eccoIeHHOMN)
BOJIBI.

19. Ha3znaueHne KOHCEpBALlUY TEIUIOMEXaHUYECKOT0 000PYI0BaHHSL.

20. Bunpl koHCcepBanui, npuMeHseMbix Ha TOC.

O 0O\ U1 A WK —



