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HCJII) O0CBOCHUA JUCHUITIIMHBI

Lenbto mpenoaBaHUs JUCHUILIUHBL SBJISETCS MOIyYeHHe 3HaHUN, HEOOXOUMBIX JUIsl TUIOAOTBOPHOI
TBOpUYECKOH AesTenpHOCTH OakanaBpa. Jucuuminna « DU3nKo-XUMUYECKHE OCHOBBI TOPEHUS» (POPMUPYIOT
TEXHOJIOTMYECKOe MHPOBO33peHUE OakalaBpOB Ui WX MPOU3BOJACTBEHHO-TEXHOJIOTHYECKOM U MPOEKTHO-
KOHCTPYKTOPCKOH MpodecCHOHATbHON AesITeNbHOCTH.

. JlucuuiuinHa u3ydaeTcst B COOTBETCTBUH C MPOPECCUOHATBLHBIMU CTaHAAPTAMHU:

- 24.083 CnenuaincT-TeriodHepreTHK aTOMHOM CTaHIINN;

- 24.009 «Crieranuct mo yrnpasJIeHHIO POEKTaMH M TPOrpaMMaMH B 00JIaCTH IPOM3BOJICTBA JJICK-
TPOIHEPTUU ATOMHBIMH 3JEKTPOCTAHIIUSIMU;

- 20.001.PaGoTHUK TI0 ONEPATUBHOMY VYIPABJICHHIO OOBEKTAMH TEIJIOBOM AJIEKTPOCTAHIIUH,
20.014.PaboTHUK MO OpraHU3allMy SKCIUTyaTalluH TEINIOMEXaHUYECKOTO 000PYI0BaHUSI TEIIIOBOU JIEKTPO-
CTaHIIUH.

- 20.014 PaboTHUK 1O OpraHU3aIiK KCIUTyaTalluy TeINIOMEXaHHYECKOTO 000pyA0BaHUS TEIIJIOBOM
AIEKTPOCTAHIINH.

MecTto aucuumiuHbl B crpykrype OOII BO
Uzyuenue kypca «DU3HKO-XUMUYECKHE OCHOBBI TOPEHHUS» CBA3aHO C HEOOXOAUMOCTBIO 3HAHUU OC-

HOB (pm3mku (00mas), XuMuu (001as), TEXHHYECKOW TEPMOJIMHAMUKH, IIIMPOKOE MCIIOIh30BAHHUE, KOTOPBIX
HE TOJIBKO AaéT BO3MOXKHOCTh HanOO0JI€e TOYHO BHIPA3UTh TEOPETUUECKHE 3aKOHOMEPHOCTH, HO U SIBIISICTCS
HEOOXOIMMBIM HHCTPYMEHTOM HUX YCTaHOBIICHHSL.

Jiist ocBOEHUST TUCHUIUIMHBI «DH3UKO-XMMHUYECKHE OCHOBBI TOPEHHUS» HEOOXOIUMBI 3HAHUE, yMe-
HUE U BIAJCHHE MAaTEPHAIIOM IO MPEIIIeCTBYIOUINM AUCIUILIUHAM B COOTBETCTBUU C TPEOOBAHUSIMU OCBO-
€HUS CIIEAYIOIUX KOMIIETEHIIUI: (hU3KKa; XUMUS; TEXHUYEeCKasi TEPMOIMHAMUKA.

[Ipu ocBOEGHMU HAHHOW MWCIUILIMHBI CTYACHT CMOXET YaCTHYHO MPOJEMOHCTPUPOBATH TPYJIOBHIC

byHKIIH:
- A/01.6 TexHudeckas MOJICPIKKA IKCILTyaTal[iK 000PYIOBaHUS, TEXHOJIOTHUECKUX CUCTEM, TPYOoO-

npoBoJ10B ropstueit Bozs! 1 napa (I1C 24.083);

- A/02.6 AHanu3 TEXHUYECKOTO COCTOSHUS TEMJIOMEXaHMYECKOro 000pYJOBaHMS, TEXHOJIOTUYECKUX
cuctem u Tpyoorposozos (I1C 24.083);

- A/02.6 Opranusanus padoT 1o HampaieHuto aestenbHocTy npoekra (I1C 24.009);

- B/02.6.PykoBOJCTBO M3MEHEHHUEM PEKUMOB padOTHI M TPOU3BOJACTBOM NEPEKITIOUECHUN Ha 000pyI0-
Banuu TOC (T1C 20.001)

- B/01.6. Beaenue 3agannoro pexuma padotsl odopynosanus TOC (IIC 20.001);

- B/02.6.ITnanupoBanue paboT MO 3KCIUTyaTallMu TeruiomexaHuueckoro obopynosanus TOC (I1C
20.014).

Komnerenunu odyuawinerocsi, popmupyembie B pe3yibTaTe 0CBOCHUS TUCUUILIMHBI
B npouiecce ocBoeHUs JaHHOM TUCHUIUIMHBI Y CTYJEHTa (GOPMHUPYIOTCS CIEAYIOIUE KOMIIETEHLIUU:

npodeccuoHaIbHbIE

3anaun npodeccu- Kon u nHaumeno-
o OO0OBeKT nin 00J1acThb NHnukaTopbl TOCTHKEHUST KOMITETCH-
OHAJILHOM Jes- BaHHE KOMIIETEH-

HaHUS 1701
tenbHOCTH (3I1]1) 3 102078 H




COop u ananu3
MH(POPMALIMOHHBIX
MCXOJHBIX TAHHBIX
111 IPOEKTHPOBA-
HUS

TemnioBbIEC U aTOMHBIE
DNEeKTpUYECKue
CTaHIIMH, PEAKTOPbI U
raporeHepaTopbl
aTOMHBIX
3JIEKTPOCTAHIMK, A
TaKk)xe APyroe TEIio-
MEXaHH4YeCKoe  000-
pyJIoBaHHE COTIIACHO
npodeccnoHaTbEHOMI
NEeSITeIbHOCTH,  HOP-
MaTUBHO-  TEXHHYE-
cKas

JOKYMEHTAIus 1
CUCTEMbl CTaHJApTHU-
3allui; CUCTEMBI Jua-
THOCTUKA M aBTOMa-
TU3UPOBAHHOTO
yIpaBICHUS
TEXHOJIOTHYECKUMU
mporeccamu B TEIIo-
SHEPreTUKe

[TK-1 cocoben
y4acTBOBATh B
cOope u aHanuse
MCXOJHBIX JTAHHBIX
JUISL IPOEKTUPOBA-
HUS DHEPTOOOBEK-
TOB M UX DJIEMEH-
TOB B COOTBET-
CTBUU C HOpMa-
TUBHOM JOKYMEH-
Taruen

3-I1K-1 3HaTh: JOKYMEHTBI U CTaHJAP-
THI OpPTaHU3aIUU B 00JIACTH TIPOEKT-
HOM J1eATeNbHOCTH; MIPUHIUIIBI paOOTHI
IKCILTyaTHPYEMOT0 000PYI0BaHHS,
TPYOOIIPOBOJIOB U TEXHOJIOTHUECKUX
CUCTEM TYpOUHHOTO OTACTICHHS
V-IIK-1 Ymets: paboTtath ¢ nHpOpMma-
IIMOHHBIM TIPOCTPAHCTBOM Ha CepBepe
(BeO-cepBepe) opraHU3aIMK JIJIs Xpa-
HEHHs, 0OMEHA U COBMECTHOI'O MC-
M0JIb30BaHUs HH(GOPMAIIUU IO TPOEK-
Ty

B-IIK-1 BiageTs: METOOUKAMHU CO-
CTaBJICHUS JJOKYMEHTAIUH C OTIMCAHM-
eM oO0beMa paboT 10 HAIPaBJICHUIO
MIPOEKTa; METOIaMU KOHTPOJISI KITFOUe-
BBIX MMOKa3areseii 3p(HEeKTUBHOCTH 1
Ka4yecTBa 10 HAIPABJICHHUIO MIPOCKTA

IIpoBenenue Ten-
JIOTEXHHYCSCKUX
pacueToB 000py-
JIOBaHUS COTJIACHO
TUIIOBBIM METOIH-
KaM

TerioBbIC 1 aTOMHbBIE
AJIEKTPUUYECKUE CTaH-
[IUU, PEaKTOPhl U Ta-
pOreHepaTopsl aToM-
HBIX JIEKTPOCTAHITHUH,
a TaKkKe JIpyroe Terl-
JIOMEXaHUYECKOe
obopymoBaHue  Co-
racHo  mpodeccuo-
HaJILHON JIesTeIbHO-
CTH; HOPMAaTHUBHO-
TEXHUYECKas  JIOKY-
MEHTAIUSI U CHCTEMBI
CTaHJapTH3AIMH; CH-
CTeMbl JTUATHOCTUKHU
U aBTOMAaTH3UPOBaH-
HOTO yIIpaBJICHUS
TEXHOJIOTHIECKUMHU
poIeccaMu B TEIUIO-
SHEPIeTUKE

IIK-5 cnocoben
MIPOBOUTH TEILIO-
TEXHUYECKUE, TH/I-
paBJIMYECKHE,
MIPOYHOCTHBIE pac-
YeTHI 110 TUIIOBLIM
METOIUKAM

3-I1K-5 3uate: TpeboBanust HOpMa-
TUBHBIX IIPABOBBIX aKTOB, HOPMaTHB-
HO-TEXHUYECKHX U METOJMYECKHUX J10-
KYMEHTOB JUIsl IPOBEJICHUS TUIIOBBIX
pacueToB

V-IIK-5 YMeTh: BBIIOIHATH PaCYEThI
110 TUIOBBIM METOANKAM

B-IIK-5 Bnaners: nHpopMalimoHHO-
KOMMYHUKAI[UOHHBIMHA TEXHOJIOTHSIMU,
B TOM YHUCJIE CHIEUAIN3UPOBAHHBIM
IPOrpaMMHBIM OO€CTIeYeHUEM ISt
MIPOBEJICHUS PACUETOB

VYdacTue B pabotax
0  JIOBOJKE W
OCBOCHHIO TEXHO-
JIOTUYECKH X IpO-

LECCOB B XOH€
MIOATOTOBKHA  ITPO-
U3BOJACTBA HOBOU
MIPOLYKIIHH

TernnoBble
aTOMHBIC
NEKTPUYECKUE
CTaHIIUHU, PEAKTOPHI
Y MaporeHepaTopbl
ATOMHBIX
JJIEKTPOCTAHLINM, a
TaKXe Ipyroe
TEIJIOMEXaHUYECKOE
obopynoBaHue
COIJIACHO
npodecCuoOHATBHON
NeSATEeIbHOCTH;
HOPMAaTHBHO-

I1K-7 Crnocoben
YIPaBIATh TEXHO-
JIOTHYECKUMU
TpoIIeccaMy |
y4acTBOBaTh B pa-
00oTax II0 OCBOE-
HHIO WU JIOBOIKE
TCXHOJIOTHUYCCKUX
MIPOLIECCOB

3-IIK-7 3HaTh: TEXHHUYECKHE Xapak-
TEPUCTUKH 00CITY’)KHBAEMOTO
000pyJOBaHUs, YCTPOMCTBO U TOPS-
JIOK ero paboThl, MAaCHOPTHBIE JaH-
HBIE U MpeJieNibl  Oe30MacHOM IKCIuTya-
Tauu 000pynOBaHUs U TPYOONpPOBO-
JI0B

V-IIK-7 YmeTp: aHanu3upoBaTh TeEX-
HUYECKOE COCTOSIHME 00O0pYAOBaHUS U
TE€XHOJOTHYECKHUX CHUCTEM;

MIPUMEHSTH PUEMBI U METOJBI 1O J0-
BOJIKE M OCBOCHHMIO TEXHOJOTHYECKHX
IIPOLIECCOB

B-TIK-7 Bnazners: COBpeMEHHBIMH




TEXHUUYECKas
JOKYMEHTalus 1
CHUCTEMBI
CTaHAApTU3ALUY;
CUCTEMBI
JTMarHOCTUKH U
aBTOMATU3UPOBAaHHO-
ro yIpaBJICHUS
TE€XHOJIOTUYECKUMHU
IIpoLIECCAMU B
TEIJIOOHEPIeTUKE

TCXHOJIOTUAMHA [JIs1 BBIIIOJIHCHUSA pa-
00T 1o JOBOJKE U OCBOCHHUIO TCXHOJIO-
THYCCKUX ITPOLECCOB

gaﬂa‘ll/l BOCIIMTAHHUSA, PCAIN3YEMBIC B PaAMKaX 0CBOCHHUA JUCIHUIIINHDBI
B Imponecce OCBOCHUA ,Z[aHHofI JAUCHUILIMHBL pCaIM3YIOTCA CICAYIOIINEC 3aaa4i BOCIIMTaHUA:

HanpasJienue/ Co3nanue ycioBuii, | Ucionib30Banue Bocnu- | BoBjiedeHue B Pa3HOIIAHO-

eJIn o0ecreYnBarOIIMX TATeJIbHOTO0 MOTEHIHAIA | ByIl0 BHEY4YeOHYI0 [esiTe/Ib-
Y4eOHBIX IHCUUIIIHH HOCThb

IIpodeccuonanbuoe | - popmupoBanue or- | McnonpzoBanue BocmuTa- 1.Opranu3zanus Hay4HO-

BOCIIUTAHHE BETCTBEHHOCTH 32 TEJIBHOTO TOTEHIINAJIA MPAKTHYICCKUX KOHPEPEHITNH,

npodeccuoHaNbHBIHI
BEIOOD, TIpodeccro-
HAJIbHOE Pa3BUTHE U
npodeccuoHanbHbIe
peuienus (B18)

JTUCIUTLINH TIpodeccro-
HAJTBHOT'O MOJYJIS JUIS
(dhopMUpOBaHUS Y CTY/ICH-
TOB OTBETCTBEHHOCTH 34
cBoe podeccHoHaIbHOE
pa3BHTHE TIOCPEICTBOM
BBIOOpA CTY/IEHTAMU HH-
TUBUIYATBHBIX 00pa3oBa-
TEJIbHBIX TPACKTOPHH, Op-
raHu3amuy CUCTEMBI 00-
IICHHS] MEXKy BCEMHU
y4acTHHUKaMu o0pa3oBa-
TENBHOTO MPOIECcCa, B TOM
YHUCJIE C UCIIOJIB30BAaHHEM
HOBBIX HH(POPMAITHMOHHBIX
TEXHOJIOTHH.

KPYIJIBIX CTOJIOB, BCTPEY C BE-
NYIIAMH CIIENUAIACTAMU
IPEIIPUITHA SKOHOMUYECKOTO
CEKTOpa ropoja 110 BOIpocam
TEXHOJIOTMYECKOI0 JINIEPCTBA
Poccun.

2. Y4actue B NOArOTOB-
K€ MyONMKanuil B BBICOKOPEH-
THUHTOBBIX PELEH3UPYEMBIX
HaY4YHBIX U3JaHUAX

Crpykrypa u coaepkaHue y4eOHOM TMCIMILIMHBI)
JlucuunianHa mpenojaeTcsi CTyieHTaM B 7-oM cemectpe. OOmmiasi TpyJI0eMKOCTh JUCIUTIIUHBI CO-

cTaBjseT 4 3a4eTHBIX ¢AUHUIIEI, 144 ak. Jaca.

Kasiengapubiii nmiian

Ne | Ne HanmenoBanmue pa3- | Buabl yueOHO# qesiTeIbHOCTH (B | ATTecTalus Makcu
P | T | pena (remsr) aucun- qacax) pa3aena MaJlb-
. N
a e S — (popma*) HBIN
3 o o 0aJLI
2 =
bi ¢ bl g 5 3a
e © 20O pasgen**
= = = | A
J = -3 = =
(=] = ) 4 ~
a S & S s | O
9 %) < (=" [~
=] = = =10
1 | OcHOBHBIE TOHATHUSI 26 1 - - 24/1
MpoIIecca TOPEeHUs




1 2 | ®usnyeckue npormecch | 29 1 212 | - 2412
IPU TOPCHUU
3 | Xumuyeckue mporiec- 28 2 - - 24/2 KJI 25
CBI TIPY TOPEHUH
4 | Ilpouecchl TOpeHUst 30 2 212 | - 24/2
2 KHUJIKHX W TBEPJIBIX T
BCIIIECTB
5 | IIpoueccel ropenus 31 2 4 - 23/2 KIJI 25
ra3000pa3HBIX BEIIECTB
Buj npomexxyrouHoii arrectanuu | 144/4 | 8 8/4 119/9 e 50

* - COKpalleHHOe HauMEHOBaHUE (POPMBI KOHTPOJIIS

** - cyMMa MakCHMAaJIbHBIX 0ayuioB JoJDKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U (MUJIH)
9K3aMeH
CoxkpalieHHOe HauMEHOBaHHE ()OPM TEKYIIEro KOHTPOJIS M aTTECTAIlMU PA3JIEIIOB:

O003HaueHue ITotHOE HAaMMeHOBaHHE
T Tect

KIJI Komnoksrnym

2 OK3aMeH

Conep:xkaHue JEKIIMOHHOTO Kypca

Tembl JIeKIMH. Beero YueOHo-
Bonpocsl, oTpadaTbiBaeMble Ha JeKIUU 4ACOB MeTOAU™eCKoe
b P odecrevyeHue
1 2 3
JIekuus 1.0cHOBHBIE NOHATHS MPOLECCA TOPEHU 1 1-7

OO61re NoHATHS MTpoLiecca TOPEHUs.
Peakiiuu ropenus u razuukanim.
Jlexuus 2.du3nyeckue npouecchbl NpU ropeHun 1 1-7
KuneTtnka XMMHYECKHX peaKkiuil.
DHeprusi akTHBAIUH.

Jlexuus 3. XuMHYeCKHe MPOLEeCChl IPH FOPEHUH 2 1-7
[lennsle peakunu ropenns. BocriaMeHeHne roprodei CMeCH.
Pacnpoctpanenue minamenu. Cmeceobpa3zoBanue. JlamuHapHOe U Typ-
OyJIeHTHOE rOpeHue.

Jlexuus 4.11pouecchl ropeHus KUAKUX U TBePAbIX BellleCTB. 2 1-7
Bunpl opraHn4eckux TOIUIMB, UX XapaKTEpUCTHKA. TBepAoe TOILIUBO.
Kunkoe tornmo. Tomounslie ycTporcTBa. Knaccudukarms croco0oB
C)KUTaHUS TOIUTUBA. |'OpeHue TOIIMBa B MJIOTHOM (PUIBTPYIOLIEM CIIOE.
QdaxkenbHOE TOPEHHE TBEPJAOro TOIUIMBA B IOTOKE BO3AyXa. l'opeHue
KUAKOTO TOIUIMBA.

Jlexuus 5.11pouecchbl ropeHusi ra3000pa3HbIX BeleCTB. 2 1-7
I'azoo0pasznoe tommuBo. MckyccrBennsle rasbl. [Ipupoansie rassl. [a-
30Bble MeCTOpOXKJeHUs. DU3NKO-XUMUYECKHE MPOLIECChl MPU FOPEHUH
raza. MonekynspHast U MossgpHas (TypOyneHTHas) nuddysus. OcHOB-
Hble ypaBHeHHS ropeHus. Cradbuinzanus miaMmeHu. OcoO0eHHOCTH Tope-
HUS IPUPOJIHBIX U MOMYTHBIX ra3oB. Knaccugukarus ropenok. ['openku
MOJIHOTO MPEBAPUTEIHHOIO CMEIICHUS ra3a ¢ BO3JyXOM — KHHETHYe-
CKHE.

Hepeqenb MNPAKTHYCCKHUX 3aHATHH He NpeayCMOTpPECH y‘l@ﬁHblM IIAaHOM




Ilepeyenn 1a00paATOPHBIX PadOT

HaumenoBanue 1abopaTopHoii pa6oTsl. 3axaHus, BO- Bcero YaefHo- mero-
NPoChl, 0OTpadaTbiBaeMble HA JJA0OPATOPHOM 3aHATHH YacoB AHIeCKOe 00ec-
nevyeHue
1 2 3
OrnpezenieHne cofep>KaHusi Cephbl B TOILIHMBE 2 1-7
AHanu3 BiIarocoiepKaHusi B OpraHnyecKoM TOTUTMBE 2 1-7
OrnpezesieHne BbIX0/1a JICTYUUX BEIICCTB 4 1-7

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJIbHOM paﬁoTbl CTYACHTOB

YyeoHo- meto-

Bonpoch! 1151 caMOCTOATEIBLHOT0 H3YYeHHs (3a1aHus) Beero JAMYecKoe obec-
uacos neyeHue
1 2 3
OcHOBHBIE NOHATHS MPOLECCA TOPEHUS 24 1-7
XUMHYECKH OJHOPOJAHBIC U HCOAHOPOAHBIC TOPHOYNEC CUCTCMBI.
dDu3nvecKHe Mpouecchl NpU ropeHun 24 1-7
Pexxumbl pactipocTpaHeHUS TIAMEHHU.
XuMH4YecKHe MPouecchl NPpH ropeHuu 24 1-7
Oxkucnurenu. UcTOYHUKN BOCILUIAMEHEHUS
IIpoueccnl ropenust ;KMJIKHX U TBEPAbIX BellleCTB. 24 1-7

HOI[FOTOBKa TOIJINBA 14 q)aKeJII)HOFO CXKHUT'aHUA. HI)IJICHpI/IFOTOBJIG-
Hue. ['opeHre BoOoMa3yTHBIX IMYJIbCHI.

IIpoueccsl ropenusi ra3000pa3HbIX BelIECTB 23 1-7
['opeHue moAroTOBICHHON CMECH B JIAMHHAPHOM MOTOKe. HopManbHas
CKOpPOCTh PacIpOCTpaHEHUs IJIAMEHHU, METO/IbI ee onpeneneHus. Kon-
CTPYKIIMM WHXKEKIMOHHBIX TOpENoK. [OpelKku 4acTUYHOTO He3aBep-
IIEHHOTO TIPEIBAPUTEIBHOTO CMEIICHHS Ta3a C BO3IYyXOM. [ openku
BHEIITHETO cMelleHus — AU y3HOHHEIE.

Konrpoabnas padora

KonTponbHast paboTa coaep uT YeThIpe 3a1a4u.
Homep BapuaHTa MCXOMHBIX JAaHHBIX BHIOMpPAETCS M3 TAOJIMI] K KaKI0M 3aja4e B COOTBETCTBUU C TIO-
cienHel udpoit HoMepa 3a4eTHON KHUKKH.

3amaua 1. Paccunrarh KOIMUYECTBO BO3ayXa, HEOOXOAMMOTO JUIsl cropaHuss M Kr MaszyTa eciau MpH
TOPEHHUHU HEOOXO0IMMO 00ecrieunTh K03(ppuimeHT n3opITKa Bo3ayxa a

ITocnenuas M a
nudpa mudpa KT
0 96,48 11!
1 96,84 1,2
2 97,00 1,3
3 97,02 11
4

5

97,22 1,2
97,42 1,3




6 97,66 11
7 97,91 1,2
8 98,12 1,3
9 98,44 1,1

3anaua 2. OnpeAeauTh KOJIUYECTBO MPOJYKTOB CrOPaHHs, 00pa3yIOIUXCsl TP cropanuu M Kr Mazy-
Ta, CO CrOpaHueM ¢ K03(pPUIMEeHTOM U30BITKA BO3TyXa a

Iocnennsas a
nudpa M
mudpa

KT
0 55 1,8
1 55,5 1,7
2 60 1,6
3 60,4 1,5
4 72 1,8
5 71,5 1,7
6 82 1,6
7 82,7 1,5
8 95 1,8
9 94,1 1,7

3anava 3. OnpeaenuTs TEOPETUUYECKYIO TEMIIEpATypy CrOpaHHs raza, Croparoiero ¢ KodQpuiueHToM
n30bITKA BO3/IyXa a

ITocienuas ra3 a
uugpa

mmdpa

0 CH4 1

1 CoHg 1,05
2 C, Hg 11
3 C, Hs 1

4 Cs Hg 1,05
5 C4 Hio 11
6 C, Hs 1

7 C2 He 1,05
8 C3: Hg 1.1
9 C4 Hio 1




3amaua 4. OnpenenuTs 00beM pabodeii KaMepsl IeuH, Ipu padoTe Ha Ma3yTe C TEIJIOTOW  Cro-
panus Q P,=40529 xJ[x/kr, eciu U3BeCTHBI pacxo Tortia B=0,5 Kr/c, TeMneparypa mojorpesa Masyrta
tM=900 C u ero termoemMkocTh C,=1,97 x/[x/(xr[1K), TemmoBoe HanpsbkeHHE TormoyHoro oosema Q/V,=490
3
KBT/M".

[Mocnennsis QP B ty Cu Q/V,
uudpa mudpa

0 40529 0,5 90 1,97 490
1 40545 0,55 92 2 495
2 40550 0,6 95 2,3 498
3 40555 0,63 97 2,6 500
4 40560 0,66 98 2,9 505
5 40565 0,69 100 3,2 510
6 40570 0,72 102 3,5 515
7 40575 0,75 105 3,8 520
8 40580 0,78 107 4,2 530
9 40585 0,81 109 45 535

KonTponbHast paboTa BBINONHIETCSA B yUSHUYECKOW TETpaIu UM Ha OJHON CTOpOHE jHcTa hopMara
A4 pyxonucHbIM criocoOoMm. [lomyckaercs HabupaTh Ha KOMITBIOTEPE U pacleyaThiBaTh HA IPUHTEPE HA OJ1-
HO# cTOopoHEe cTanaapTHoro ymcta popmara A4. Ilpudt: Times New Roman, BeicoTa 14; uHTepBai — mno-
JyTOPHBIH, BEIpABHUBAHHUE TEKCTA - 110 IIMPUHE.

PacueTrHo-rpaduueckasi padora He MpeIyCMOTPeHAa YUeOHbIM IJIAHOM
KypcoBasi paboTa He mpeaycMOTpeHa Y4eOHbIM IJIAHOM

Oo6pa3oBaTe/ibHbIE TEXHOJIOTUH

[Tpu peanmzanuu yueOHOTO MaTepHalia Kypca MCIIONb3YIOTCS pa3IndHble 00pa30BaTellbHBIE TEXHOJIO-
THH, CITIOCOOCTBYIOIIME CO3/IaHHIO aTMOC(Ephl CBOOOTHON M TBOPUECKON TUCKYCCHU KaK MEXKAY MperoiaBa-
TENIEM U CTYJCHTaMH, TaK U B CTyAeHYecKod rpymme. Llenpto npu 5ToM sBisieTcs: BBIpaOOTKa y CTYACHTOB
HAaBBIKOB W KOMIICTEHIWH, MO3BOJISIONIMX CAaMOCTOSITENIbHO BECTH HCCIECIOBAaTEIbCKYI0 M HAy4HO-
HIeJarOTHYEeCKYI0 padoTy.

[IpakTuueckasi MOArOTOBKA MpHU pealu3alui y4eOHON ITUCHUIUIMHBI OPraHU3yeTCs MyTeM IMpOBeJie-
HUS MPAKTUYCCKHUX 3&H$ITHI>1, npeaycMaTpuBarOmmx y4dacTue 06yqa}01111/1xc;1 B BBIIIOJIHCHHUU OTACIIBHBIX
3JIEMEHTOB PalOT, CBA3aHHBIX C Oyayiiel mpoPecCHOHAIBHON e TEeIbHOCTHIO.

HpaKTH‘IeCKafI IIOATIOTOBKA TAKXXE BKIIHOYACT B ce0s 3aHsITUA JICKOMOHHOI'O THIIA, KOTOPBIC NPEAY-
CMAaTpUBAIOT Iepeaavy y4eOHO# nHpopMaru 00y9datonMMcs, HEOOXOIUMOM JUIsl TIOCIIEAYIONIETO BHIMOJI-
HEeHUs paboT, CBA3aHHBIX C OyAyIIei MpopecCHOHATBHOMN eSITeTbHOCTBIO.

AynuTopHbBIe 3aHATUS TPOBOMASATCS B BUE Jiekuuil. JlaboparopHble paboThI MPOBOASATCS Ha Jabopa-
TOPHBIX ycTaHOBKax. CamocTrosiTenbHas padoTa CTYAEHTOB IMPOBOAUTCS IO/ PYKOBOACTBOM MpENojaBaTe-
neﬁ, C OKa3aHHuEM KOHCYJ'IBTaI_[I/Iﬁ 1 IOMOIIHY IIPH TOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.

O1eHOYHBIEC CPEACTBA JJISI BXOAHOTO KOHTPOJIS MPEICTABIISIIOT CO00M BOMPOCHI, KOTOPBIE 33Taf0TCs
CTyJICHTaM B MMUChbMEHHOH (opme.

B kadecTBe OLIEHOYHOTO CpEACTBA TEKYLIETO KOHTPOJISI HWCIOJB3YIOTCS YCTHBIH M MHCHMEHHBIN
OIIPOC, KOHTPOJIbHAs PaboTa, 3aliTa JOMAIIHUX 33IaHui, ONPOC Ha JEKIHUSX.

B kadecTBe OIIEHOYHOTO CpEICTBA aTTECTAIIMH pa3fiefla MCIOIB3YIOTCS Pe3yIbTaThl BBITOITHEHHS
MPAKTUYECKHUX U TaOOPaTOPHBIX pabOT U YCTHBIE OTBETHI Ha TOCTAaBIEHHBIE IPETIOAABATEIEM BOIIPOCHI.



JIj11 IpOMEXYTOUHOM aTTeCcTalui NPEayCMOTPEHBI TEOPETUUECKUE BOIPOCHI.
ITo ntoram oOyueHHs BHICTABISETCA 3K3aMEH.

Kon u HaumeHoBanue
Ne HaumeHnoBaHue KOHTPOIUPYEMBIX HanmenoBanue

WH/INKATOpa JIOCTHU-
/11 pazziesoB (TeMbl) JKEHHs KOMITETEHIIHA OIICHOYHOTI'O CPEJICTBA

Bxos1HOM KOHTPOJIb

Bomnpocsl BxoHOTO
KOHTPOJIs (IIMCbMEHHO)
ATTecTranus pa3fenoB, TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH

1 Bxo1HOM KOHTPOJIb

2 Pu3nyecKue NpoLecchl TOPEHU I1K-1, IIK-5, TIK-7
KosokBuym
3 XUMHUYECKHUE MPOLECCH TOPEHUS IIK-1, IIK-5, IIK-7 Tecr,
KosokBuym
[IpomexxyTouHas arrectauus
4 OKk3aMeH ITK-1, I1K-5, TIK-7 Bompocsr k sx3ameny
(IlncbmeHHo)

Bonpocbl BXOAHOT0 KOHTPOJIsI

1. CKOpOCTh XUMHUYECKHUX PEAKIIUMA

2. O6paruMble 1 HeoOpaTUMbIE peaKLuu

3. 'oMoreHHbIC ¥ reTepOreHHbIE PEaKIIUU U X CKOPOCTh

4. 3aK0H JENCTBUA Macc

5. KoHcTaHTa CKOPOCTH M KOHCTaHTa XUMHYECKOTO PAaBHOBECHS

6. TemnepaTypa u JaBJicHHE

7. Y nenbHbI 00BEM MPOAYKTOB CrOPaHUSI.

8.IloHsATHE KOHIIEHTpAIIUY BEIIECTBA.

9.CrniocoObI BeIpaXkeHUs cocTaBa (as.

10.MarepuanbHbIif 0aaHC XMMHYECKOW peaKInu

Bonpockl BBIXOIHOTO KOHTPOJIS.

O1eHOUHBIE CPEACTBA TEKYLEro KOHTPOJIsl BKIH04atoT TecToBble 3a1anHus (T) n komtoksuym (Ko).
Tectsr:
1. ®U3UKO-XUMUYECKUH TIPOIIECC, TPH KOTOPOM TOPIOYHE BEIIECTBA IO BO3ICHCTBHE BBICOKHX TEMITEPATypP
BCTYMNAIOT B XUMUYECKOE B3aUMOJIEHCTBHE C OKUCIIUTENIEM, IPEBPALASCH B IPOAYKT TOPEHMUSI, HA3bIBACTCSI:
1). B3priBoM
2). l'openuem
3). CamoBoCIIIIaMEHEHHEM
2. YcTpoHCTBO, MOATOTABIMBAIOIIEE FTOPIOUYI0 CMECh K BOCIUIAMEHEHHIO, HAa3bIBAETCS:
1). TonouHeIMH yCTpOMCTBaMH
2). [leusto
3). I'openkoii
3. BemiectBa, criocoOHbIE 3aropaTbcs Ha BO3AYyXe OT MCTOYHMKA 3a’KUTaHMsI, HO HE CIIOCOOHBIE CaMOCTOSI-
TEJIbHO TOPETH IOCIIE €0 YAaleHUs, Ha3bIBAIOTCS
1). Heroprounmu;
2). I'oprounmu;
3). TpyaHoroprounmu
4. Peakuuu, COpOBOXKIarOIIMECs] 00pa30BaHUEM aKTHBHOI YaCTHUIIbI, HA3BIBAIOTCS
1). LHenubimu;
2). 3amenieHus;



3). llpucoenuueHwus

5. KonndecTBo Teria, BRIACISIFONIETOCS TP IMOJTHOM CTOPAHUHM MacCOBOM (711 TOPIOYHX T'a30B O0BEMHON)
€IMHUIIBI TOIUIMBA, HA3bIBACTCS

1). TenoTo#t caMOBOCINIAMEHEHHS;

2). HmwkHeM KOHIEHTPAalMOHHBIM IPEIEIOM

3). Tennoroii cropanus

6. l'oprounMu BelecTBaMU TOILIIMBA SBIISIOTCS:

1). Yrnepon, Bogopoa u 301a;

2). Yriepon, BOJOPOA U cepa

3). Yrnepon, BOAOPOI U a30T

7. Tonku, B KOTOPBIX OCYILIECTBIISIIOT TOPEHUE NBIJIEBUAHOTO TOIIJIMBA, HA3bIBAIOTCS:

1). KamepupiMu;

2). Croessle;

3). LluksioHHBIE (BUXPEBHIC)

8. T'openue 3apaHee MOATOTOBIEHHON CMECH HA3BIBAIOT

1). [IpomexxyTOUHBIM

2). Kunetnyeckum;

3). Auddy3nonubIM

9. YeMm ompezensercss CKOPOCTh XUMUYECKOU peaKiuu

1). B3aumuoit nuddysueii roproyero u OKUCIUTENS U XUMUYECKUMH peaklusaMu B 00pa3oBaBlIeiics razo-
BO3/IYILITHOW CMECH;

2). Bzaumuoit nuddysueit roproyero 1 OKUCIUTENS;

3). XMMUYECKUMH PEaKIMsIMHA B 00pa30BaBIICHCS Ta30-BO3IYITHON CMECH.

10. ITpu mamunapHoM audy3nOHHOM roOpeHHH B 30HE (akesia OTMEUAIOT CIIEAYIOIINE 30HbI:

1). IloBepxHOCTHOMI 000M0YKN (HPOHTA IITAMEHH (30HY TOPEHUS); CMECH MPOIYKTOB CTOPAHHS C BO3IYXOM;
BO3/IyXa

2). TornBa; MOBEPXHOCTHON 000JI0YKM (POHTA IIAMEHH (30HY TOPEHHUs); CMECH IPOAYKTOB CIOPaHUs C
BO3/[yXOM; BO3/lyXa

3). TorumBa; cMecH TOIUIMBA C MPOAYKTaMU CrOPaHMS; TIOBEPXHOCTHOM 000JI0YKM (PpOHTA TTaMEHH (30HY TOpEHUsI);
CMECH IPOTYKTOB CTOPAHUs C BO3yXOM; BO3IyXa

Bonpocsl kK KOJUIOKBUYMY:
KosuitokBuym Nel
1. O61mure NoHsTHS MpoLecca TOPEHNs.
2. Peakuuu ropeHus v razudukaimi.
3. XUMHYECKH OAHOPOJHBIE TOPIOYHE CUCTEMBI.
4. XMMHAYECKN HEOJHOPOIHBIE TOPIOYNE CHCTEMBI.
5. KuHeTnka XMMHYECKHUX PEaKINH.
6. DHeprus akTUBAIMH.
7. LlertHbIE peakuuy rOpEHNs.
8. BocrutameHneHnue roprodeit cMecH.
9.HmxHMI1 KOHIIEHTPALMOHHBIN IIpeie] BOCIUIAMEHEHUSI.
10.BepxHuii KOHIIEHTPAMOHHBIN MPEJIeN BOCILUIAMEHEHUS.

KonnokBuym Ne2
1. PacpocTpaHeHne IIaMeHHN.
2. Cmeceobpa3oBaHue.
3. JlamuHapHOE U TypOYJICHTHOE TOpEHUE.
4. Buapl OpraHn4ecKuX TOIUIMB, UX XapaKTEPUCTHUKA.



5. Knaccuduxkarust cnoco60B C)KUTaHUS TOTUIHBA.

6. TorouHkle yCTpOKCTBA.

7. I'opeHue TomamBa B INIOTHOM (UIIbTpyIolIeM cioe. PakenbHOe TOpeHre TBEPIOT0 TOIUIMBA B IOTOKE
BO3/1yXa.

8. T'opeHue *KHUIKOro TOIJIUBA.

9. I'az000pa3Hoe TOTUIHBO.

10. UckyccTBennslie ra3bl. [Ipupoansie ra3pl. ['a30BbIe MECTOPOKIACHHUS.

Bonpocskl Kk 3k3aMeny
1.OcHOBHBIE NOHSTHSI ITPOLIECCA TOPEHUS
2.001ue MoHATHS MPpoIiecca TOPEHHS.
3.Peakniuu ropeHus u razuuKamum.
4.®Ou3nYeCKUe MPoLEeCChl MPU TOPEHUN
5.KuHeTnka XUMUYECKHX PEAKIUM.
6.OHeprus akTHUBAIUU.
7.X¥MUYECKHE MTPOLIECCHI IIPU TOPEHUHN
8.Llenublie peakiuu ropenus. BocraMenenue roproueii CMecH.
9.Pacnpoctpanenue miamenu. CmeceobpazoBanue. JlamuHapHoe u TypOyJI€HTHOE TOPEHHE.
10.ITponieccol TOpeHUs KUAKUX U TBEPJIBIX BEIIECTB.
11.Bupl opraHMuecKux TOIUIMB, UX XapaKTEPUCTUKA.
12.TBepaoe ToruBo. Kuakoe TOIIUBO.
13.Tonounsle ycrpoiictBa. Knaccudukaius cnoco60B CxKUTraHus TOILTUBA.
14.T'openue TOIIMBA B INIOTHOM (PHIIBTPYIOIIEM CIIOE.
15.@akenpHOE TOpEHKE TBEPIOTO TOIUIMBA B IOTOKE BO3/1yXa. [ 'OpeHue )KUIKOro TOIINBA.
16.OcHOBHBIE MOHATHUS POLIECCA TOPEHUS
17.XumMuuecku 0AHOPOHBIE M HEOAHOPOIHBIE TOPIOUYHUE CUCTEMBI
18.®u3nueckue npouecchl Npu rOpeHun
19.PexxuMbl pacipocTpaHeHUs TUIaMEHHU.
20.I1porecchl ropeHust )KUIKUX U TBEPIBIX BELIECTB.
21.IlonroroBka TtorumBa ansi (akenbHOro cxkuranus. lIsmenpuroroBnenue. ['opeHre BOIOMa3yTHBIX
SMYJIbCUM.
22 Ilpoueccsl ropeHus ra3000pa3HbIX BEIIECTB
23.I'opeHre NOArOTOBICHHON CMECH B JaMUHAPHOM ITOTOKE.
24 . HopmMainbHasi CKOPOCTb PAacIIpOCTpaHEHUs IIITaMEHH, METO/Ibl €€ onpezeneHus. 25.KoHCcTpyKuuu nHKek-
IIMOHHBIX FOPEJIOK. ['OpeNnKu 4aCTUYHOIO HE3aBEPILIEHHOT0 MPEABAPUTEIBHOIO CMEIIEHHUS I'a3a C BO31yXOM.
['openku BHelIHEToO cMmenieHus: — U y3noHHbIE.

IIkaabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHUM

OK3aMeH
Bajibl Onenka
(pEUTUHTOBOH | IK3aMeHa TpeOoBaHMsI K 3HAHUAM
OIICHKH) (6amel 3a OT-
BETHI Ha JK3a-
MEHE)
90-100 «OMIUYHON O1eHKa «OTJIIMYHO» BBICTABIISIETCS] CTY/ICHTY, €CIIH OH IITyOOKO U TIPOYHO

YCBOUJI HpOFpaMMHLIf/'I MaTrepurall, UCUCPIIbIBAIOLIC, ITIOCICAOBATCIIBHO,
YCTKO U JIOTHYCCKH CTpOfIHO €T0 n3Jjaract, yMe€T TCCHO YBA3BIBATH TCO-
puro € HpaKTHKOﬁ, CBO60,Z[HO CIIpaBJISACTCA C 3ala4aMU, BOIIPOCAMH U JIpYy-
TUMU BUJaMH IPUMCHCHUA 3H3HI/II>1, MMPUYEM HE 3aTPpYAHACTCA C OTBETOM
IMpyU BUJONU3MCHCHHUU SaHaHHﬁ, HCIIOJIB3YCT B OTBCTC MATCpUaAJl MOHOT'pa-




¢budeckoil TuTEepaTyphl, NPAaBUILHO 0OOCHOBBIBAET MPUHSITOE PEILICHHE,
BIIQJICET Pa3HOCTOPOHHUMU HaBbIKAMHU U IIPUEMAMU BBIITOJIHCHUS TIPAKTHU-
YECKUX 3a/J1a4.

3anuceiBaeT pacueTHbIe (POPMYIIBI, OOBSICHACT UX 3HAUCHHE, IePEUUCIIIET
OCHOBHBIE 3aKOHBI, 3alIMCHIBAET MATEMATUUYECKUE BBIPAKEHUS OCHOBHBIX
3aKOHOB.

70-89 «xopoutoy OneHka «XOpOII0» BBICTABIAETCA CTYJCHTY, €CJIM OH TBEPJO 3HAECT MaTe-
pHal, rpaMOTHO U IO CYIIECTBY M3JIaraeT ero, He A0IYyCKas CyIeCTBEHHbIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, IPABWIIBHO IIPUMEHSET TEOPETUUECKUE
HOJIOKEHMS IIPU PELICHUU MPAKTUYECKUX BOIPOCOB U 3a]1ay, BJIAJeeT He-
00X0JIMMBIMH HaBbIKAMHU M IPUEMAMU UX BBIIIOJHEHHUSL.

60-69 «y00871eme0o- OlieHKa «yIO0BJICTBOPUTEIHLHOY» BBICTABIISACTCS CTYACHTY, €CIIM OH UMEET
PUMENLHOY 3HaHUS TOJILKO OCHOBHOTO MaTepHualia, HO He YCBOHJI €ro JieTajei, 10myc-
KaeT HETOYHOCTH, HEJIOCTATOYHO TPaBUIIbHBIC (HOPMYITHUPOBKH, HapyIIIe-
HUS JIOTHYECKOH MOCIeIOBATEILHOCTH B U3JI0KEHUU TIPOTPAMMHOTO MaTe-
puasa, UCTIBITHIBACT 3aTPYAHCHHUS TIPU BBITOJHECHUN PAKTUYECKUX paldoT.

0-59 «Heyoose- OneHka «HEeyI0BIETBOPUTEIILHO» BbICTABIIAETCS CTYJAEHTY, KOTOPBIN HE
meopumenvbHoy | 3HAeT 3HAYUTEIBHOM YacTH MPOrpaMMHOI0 MaTepHaia, JOMyCcKaeT Cylle-
CTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJBIINMU 3aTPyTHECHUSIMHU BBITTOJIHSACT
npakTuueckue padotsl. Kak nmpaBuio, oeHKa «HEeyI0BICTBOPUTEIHHO»
CTaBUTCA CTY/IEHTaM, KOTOPbIE HE MOT'YT IIPOJIOJDKUTH 00ydeHue 6e3 10-
HOJHUTEbHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUILINHE.

YueOHO-MeTOAMYeCKOEe U MHPOPMALIMOHHOE o0ecriedyeHHe Y4eOHOM AU CIUIIIUHbI

OcHoBHas nuTeparypa:

Anamsn, B. JI. Teopus ropeHus u B3pbiBa : yueOHOe mocobue aist By3oB / B. JI. Anamsin. — 2-e w3,
crep. — Cankr-IlerepOypr : Jlanp, 2021. — 116 c. https://e.lanbook.com/reader/book/158953/#33
Kepyuenko, JI. C. Teopust ropenus u B3pbiBa : yueobnoe nocodue / JI. C. Kepyuenko, M. C. UekycoB. —
Omck : Omckuii 'AY, 2018. — 140 c. https://e.lanbook.com/reader/book/105587/#21
[Toptona, B. A. Pacuer mporieccoB ropenust u B3pbiBa : yueOHoe nocooue / B. A. [loptona, H. 1O. Jly-
rouoBa, E. C. Topocsn. — KemepoBo : Ky3['TY wumenun T.®. T'opbaueBa, 2012. — 108
c. https://e.lanbook.com/reader/book/69507/#3
Teopus ropenus u B3peiBa : yueoHoe nocodue / A. C. I'onuk, FO. U. NBanos, B. A. 3y6apesa, O. C. To-
kapeB ; mnox pemakumen A. C. Tommka. — KemepoBo : KemlV, 2011. — 121 .
https://e.lanbook.com/reader/book/4856/#10

JlononHuTENbHAS IUTEPATYpA:
Menymepos, P. M. Dnekrpobe3onacHocTh : yuebHoe mocooue / P. M. MenymepoB. — 4-e u3., ctep. —
Cankr-IletepOypr : Jlans, 2020. — 196 c. https://e.lanbook.com/reader/book/139273/#148
[Tomos, A. A. IIpousBoacTBeHHas 6e30macHOCTh : yyeOHoe mocobue / A. A. IlomoB. — 2-e uzf., ucmp.
— Canxkr-IlerepOypr : Jlans, 2013. — 432 c. https://e.lanbook.com/reader/book/12937/#336
CaBuH, C. H. CeiicMo0e3omacHoCTb 3/1aHMi U TeppuTopuit : yueOHoe nocodue / C. H. Caun, U. JI. [la-
HioB. — CankT-IlerepOypr : Jlans, 2015. — 240 c. https://e.lanbook.com/reader/book/67467/#197

MarepuajbHO-TEXHUYECKOE o0ecneyeHue y4eOHOH TUCUUIIIMHBI
JlexroHHBIE 3aHSTHS TPOBOIATCS B JIEKIIMOHHBIN ayauTopust (aya.412). O6opynoBanue:
ABTOMAaTH3MPOBAaHHOE pabouee MECTO MPeroaBaTeIs:
nporeccop —AMD Athlon (tm) 64x2, 3800+2,01GHz;
oreparuBHas mamsath — 3,50Gbh.
JInneH3noHHOEe M CBOOOJHOE MPOTrpaMMHOE oOecrieueHrne o0Iero u mpodecCHoHaIsHOrO Ha3Haue-

HUs.

Mukpodon Sven MK-200 nactomenbiii — 1; [Ipoektop Viewsonic; Dkpan Lumien Eco Picture
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180*180 cM HaCTCHHBIH.

Hocka nis mema marautHas 3-x snemenTHass BRAUBERG -1.

JlaboparopHblie paboThl IpoBOAATCA B JabopaTtopus «TernoTexHuka u TepMoanHaMukay (aya.318),
O6opynoBaHue:

KommuiekT yueOHOo-HarIIHbIX TOCOOUI U TIIaKaTOB;

KoMmiekT 1oKyMeHTaluu, METOJUIecKoe 00eCTIeYeHHE;

Jla6opatopusiii crern TOT-TIIB ans ucnbITanus pa3IUYHBIX KOHCTPYKIMNA TETNI00OMEHHHUKOB;

JlaGopaTopHbIe yCTaHOBKH IS BBITIOJIHEHHS Ta00paTOPHBIX padoT:

1.Omnpenenenue TEI0EMKOCTH BO3/1yXa;

2.0npeneneHue KPUTUYECKOTO JUaMeTpa TeIIOBON U30ISIUY;

3.0mpeneneHre KpUTHIECKOTO Mepernajia AaBleHUsl 1 KPUTUYECKON CKOPOCTH;

4.0Onpenenenue k03P PUIHEHTA TEIUIONPOBOAHOCTH ChITYYHX MaTEpUaOB.

JlaboparopHslii cren] «TexXHOoNMorus 0OUuCcTKU U 00e3BPEKNUBAHUS IPOMBILUICHHBIX BEHIOPOCOBY.

Peanuzaius KOMIIETEHTHOCTHOTO MOJIX0/a B MPOIECCe U3YyUEHUs NUCLUUIUIMHBI MIPEANoaraeT opra-
HU3ALMI0 UHTEPAKTUBHBIX 3aHATUNA. VIHTepaKTUBHBIE 3aHATHS IPOBOASITCS B BUE J1a00OpAaTOPHBIX 3aHATUH,
BO BpeMsl KOTOPBIX 00ydaroluecss B HEMOCPEICTBEHHOM KOHTAKTE C IPENoAaBaTeIeM OCBauBaIOT MPAKTH-
YECKUE HABBIKU NIPOBEICHUS IKCIIEPUMEHTAIbHBIX UCCIIEI0BAaHUM.

Y4eOHO-MeTOAMYECKHE PEKOMEHAALUU JJIsl CTYACHTOB

1. Ykazanust [uist IpOCITyIIMBAHUS JEKINH

[lepen HauamoM 3aHSATHI BHUMATEIBFHO O3HAKOMUTHCS C YU4EOHBIM IUIAHOM IPOBEICHUS JICKLIUH U
CIIMCKOM PEKOMEHI0BaHHOMU JINTEPATYPHI.

Ilepen mocemeHreM O4epeHON JIEKIIMM OCBEXHUTh B IMAMATH OCHOBHBIC KOHIETIIMU IPONHAEHHOTO
panee Matepuaia. IloAroToBUTh npu HEOOXOAMMOCTH BONPOCH! IpenoaaBareno. He Hano omacarbes, 4yToO
BOIIPOCHI MOT'YT OBITh IPOCTHIMHU.

Ha nexiun ocHOBHOE BHUMAaHUE CIIEAYET yAENATh He (OopMysiaM U MaTeMaTHYeCKUM BBIKJIAJIKaM, a
COZIECPKaHUIO U3y4aeMbIX BOIIPOCOB, OIPEEIEHHUSIM U IOCTAaHOBKAaM 3ajad.

B mpouecce n3yueHus JEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO BO3BpAIAThCS K
OCHOBHBIM MOHSTUSM M METOJAaM DEIICHMs 3a1ad (34eCh BO3MOXKEH BHIOOPOUHBIM KOHTPOIb 3HAHUH CTY-
JIEHTOB).

JXenarenbHO MCTIONB30BAaTh KOHCIIEKTHI JICKIMH, B KOTOPBIX MCIHOJIB3YETCS NMPHUHATAs MperojaBaTe-
JeM cucTeMa 0003Ha4eHUH.

Jns 6osee moApoOHOTO M3YUEHUs Kypca cieqyeT paboTaTh ¢ PeKOMEHIOBAaHHBIMHU JIUTEPATyPHBIMH
MCTOYHHKAMH W BHOBB MOSIBIISIOIIMMHCS HCTOYHUKAMH.

2. Yka3zaHus JUIs BBIIIOJIHEHUS J1a0OpaTOPHBIX padboT

Cobmogats TpeOOBaHMs TEXHUKH 0€30IaCHOCTH, Ul YEro MpOCIyIaTh HEOOXOIUMbIE Pa3bsICHEHHS
0 PaBWJIBHOCTH TIOBE/ICHHS B JTA0OpATOPHUH.

[Momy4unTh 3amaHue y MpenoaaBaTeNs Ha BBITOIHEHHE JJabopaTopHOH paboThl. M3yunTh MeToguue-
CKO€ yKa3aHUE I10 €€ BHINOJIHEHNIO. BRINOIHUTB PEAyCMOTPEHHBIE U3MEPEHUS U OQOPMUTH OTUET B IMHCh-
MEHHOM BHJIE B COOTBETCTBUH C TPeOOBAaHMSIMU METOJMUYECKHX yKa3aHui. OT4eT craTh Ha MPOBEPKY Ipe-
TI0ZIaBaTEII0 ¥ OTYUTATHCS YCTHO, OTBEYAst Ha BOIIPOCHI IPETIO1aBaTEIIS.

[lepen BeIOTHEHNEM JTa0OPATOPHOM PabOTHI MPOBECTH CAMOCTOSTEIBHO MOATOTOBKY K paboTe Hu3y-
9B OCHOBHBIE TEOPETHUYECKUE TTOJIOKEHNS, 3HAHUE KOTOPHIX HEOOXOANMO JIJIsl OCMBICTICHHOTO BBITTOTHEHHS
paboTHI.

B npornecce BeinoaHeHMs paboThI clIelyeT IOCTOSHHO OOIAThCs ¢ MpenoAaBaTeaeM, He I0IycKas 110
BO3MOXKHOCTH HETIPaBHJIBHBIX JICHCTBUA.

OCHOBHBIE Pe3yJIbTAThl IKCIIEPUMEHTOB HEOOXOAUMO 3a(DUKCHUPOBATh B IUCbMEHHOM BHJIE.



[Tpu coaue 3adera 1o paboTe MOATOTOBUTH OTYET O MPOJIEIaHHON paboTe, Tie JOIKHBI OBITh OTpaXe-

HbI OCHOBHBIC PE3YJIbTAThl U BBIBOABI.

3.Yka3zaHus 1715 BBIOJIHEHUS CAMOCTOSITENIbHOM paboThI
[TomyuuTs y mpernoaaBatens 3a/laHue U CIIMCOK PEKOMEHJOBaHHOW JuTepaTyphl. M3ydueHue teope-

TUYCCKHX BOIIPOCOB CICAYECT IMPOBOAUTE IO BO3MOXKHOCTH CaMOCTOATCIIBHO, HO IIPU 3aTPYAHCHUAX o6pa-
HIaThCs K MMPETIoaAaBaTeIIro.

[ToAroTOBUTE MUCHMEHHBIN OTYET O MPOJICTAaHHON padoTe.
[Tpu BhIMOTHEHNU (POHTAIBHBIX 3aJaHUI MO YCMOTPEHHMIO NIpenojaBareis padoTa MOXeT ObITh

olieHeHa 0e3 MUCHbMEHHOr0 OTYEeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI, MIPH YCIOBHU aKTHBHOMH

CaMOCTOSITENIbHOU PaOOTHI.

HO,HFOTOBI/ITB OTBCThI HA KOHTPOJIbHBIC BOIIPOCHI

MeTOI[l/I‘IECKI/Ie PEKOMEHIAIUNA NJISA npenonaBaTeneﬁ
1. Ykazanus i npoBeAeHUs JEKIUH
Ha nepBoii BBoHOM JieKIMM cienaTh 00U 0030p coepKaHUsl Kypca U OTMETUTh HOBBIE METO/IbI
U MOJXOJbl K PEUICHHIO 3a/1a4, paCCMAaTPUBAEMBIX B KypCE, IOBECTH O CTYJIEHTOB TpeOOBaHUS Ka-
(denpel, OTBETUTH HAa BOIPOCHI.
ITpu moAroToBKe K JEKIUOHHBIM 3aHATHSAM HEOOXOAMMO MPOAYyMaTh IJIaH €ro IPOBEJACHUs, COep-
JKaHUE BCTYMUTEILHON, OCHOBHOW W 3aKJIFOUMTENILHON YacTH JIEKIIMH, 03HAKOMUTHCS C HOBUHKaMH
yueOHOM U METOAMYECKON TUTepaTyphl, MyOIUKAIUIMU IEPUOJUIECKON MeUaTH M0 TeMe JICKIIHOH-
HOTO 3aHATHs. YTOUHUTH IUIaH TIPOBEICHHS CEMUHAPCKOTO 3aHATHS 1Mo Teme Jekuuu. [lepen uzmno-
JKEHUEM TEKYIIEro JEKIMOHHOTO MaTepuaja HAarOMHUTh 00 OCHOBHBIX MTOTax, JOCTUTHYTHIX Ha
npeapiaymux jgekuusax. C 3ToH 1eNplo 334aTh HECKOJIBKO BOIIPOCOB ayJUTOPUU U OCYIIECTBUTH BbI-
OOpOYHBIN KOHTPOJIb 3HAHUSI CTY/IEHTOB.
B xo/1e IeKIMOHHOTO 3aHATHS MPENOoIaBaTeNb JOJDKEH Ha3BaTh TEMY, ydeOHBbIE BOTPOCHI, 03HAKO-
MUTh CTYJIEHTOB C [IEPEUYHEM OCHOBHOM U JIOMOJIHUTEIBHOM JIUTEPATYphI 110 TeME 3aHATHA. Packpbl-
Bas coJiepKaHMe YUeOHBIX BOIIPOCOB, aKI[EHTUPOBATh BHUMAHHE CTYACHTOB Ha OCHOBHBIX KaTeropu-
AX, SBICHUSIX M MPOIleccax, OCOOCHHOCTSIX MX MPOTeKaHUs. PacKkpbhIBaTh CYIIHOCTh U COACpKAHHE
Pa3IMYHBIX TOYEK 3PEHHSI U HAYYHBIX MOJXOA0B K OOBSCHEHHUIO T€X WM MHBIX SBICHUHN U Mpolec-
COB.
Crnenyer apryMeHTHPOBaHO OOOCHOBATh COOCTBEHHYIO MO3HUIIMIO MO CIIOPHBIM TEOPETHUYECKUM BO-
npocam. [IpuBoauTts mpumMepsl. 3aJaBaTh MO XOIy U3JI0KEHUS JIEKIIMOHHOTO MaTepHualia puTopuye-
CKH€ BOIIPOCHI M CAMOMY JaBaTh Ha HUX OTBET. JTO CIIOCOOCTBYET aKTUBU3ALMU MBICIUTEIILHOM Je-
ATEIbHOCTU CTY/ACHTOB, MOBBIIIEHNIO UX BHUMAaHUS U MHTEpeca K MaTepually JEeKLUHU, €€ CoJlepiKa-
Huto. [IpenogaBaTens 10MKEH pyKOBOJIUTH pabOTON CTYIEHTOB IO KOHCIIEKTUPOBAHMIO JIEKIIMOHH O-
ro marepuania, MoJ4epKUBaTh HEOOXOAMMOCTh OTPaKEHHS B KOHCIEKTaX OCHOBHBIX IOJOXKEHHMA
M3y4aeMoil TeMbl, 0c000 BBIJEINsAS, KaTeropHallbHbIN anmapar. B 3akirounTenbHONW Y4acTd JEKIUU
HE00X01uMo copMyInpoBaTh OOIIME BBIBOJIBI IO TEME, PACKPBIBAIOLINE COJEPKAHUE BCEX BOMPO-
COB, TIOCTaBIIEHHBIX B JieKIUU. OOBSBUTH MIIAaH OYEPETHOTO MPAKTUUECKOTO 3aHATHUS, IaTh KPATKHE
PEKOMEH/Ialliu 110 MOATOTOBKE CTYJIEHTOB K ceMuHapy. OnpenennuTb MECTO 1 BpeMsi KOHCYJIbTalluu
CTYJEHTaM, MOKEeJIaBIIMM BBICTYIIUTh HA CEMUHApE C JOKJIagaMH U pedepaTaMu.
Ha nocneaneit nekuuu yaenuts BpeMs JUisi 0030pa HarOoJiee BaKHBIX MOJI0KEHUH, pACCMOTPEHHBIX
B Kypce.
2. YkazaHus A7s MpOBeACHUS J1a00paTOPHBIX 3aHATUH.
CobmoiaTe TpeOOBaHUSI TEXHUKU 0€30MaCHOCTH U MPOBOJUTH HEOOXOJUMbBIE Pa3bsICHEHUS O MPABUIIb-

HOCTH IIOBCACHUS B J'Ia60paT0pI/II/I.

Hepez( BBIITIOJIHCHHUEM J'Ia60paTOpHOI7I pa6OTLI MMPOBEPUTH CTCIICHL TOTOBHOCTU CTYACHTOB, HAIIOMHUTDL U

O6Cy2]HTB OCHOBHBIC TCOPETHYCCKUC ITOJOKCHUA, 3HAHUC KOTOPBIX HGO6XO)II/IMO JJIs1 OCMBICJIICHHOI'O BBI-



MIOJTHEHHUs PadoT.
3a051arOBpeMEHHO MPOBEPUTH PabOTOCTIOCOOHOCTh JTA0OPATOPHBIX YCTaHOBOK. Hamwume mertomuue-
CKUX yKa3aHU# K MPOBEACHUIO J1a0opaTOpHBIX padoT. [loAroToBUTH MHIMBUIYaIbHOE 33/laHUE IO yCTa-
HOBKE PEKMMOB pabOThl TaOOPATOPHBIX YCTAHOBOK ISl KQXKJIOTO CTY/AEHTA, B COOTBETCTBHE CO CIIHMCKOM
CTYJCHTOB.
B niporiecce BoImoHEHHsT pabOTHI CIEyeT TOCTOSTHHO O0IIATHCS CO CTYIEHTaMU, HE JOIyCKas 10 BO3-
MOYKHOCTH UX HETPABUIIbHBIX JICHCTBHIA.
TpeboBatbh, 94TOOBI OCHOBHBIE PE3YJIbTAThI IKCIICPUMEHTOB OBLITN 3a)MKCUPOBAHBI CTY/ICHTAMH B TTUCH-
MEHHOM BHJIE.
[Tpu mpueme 3adera 1o padore TpeOOBATh OTYET O MPOACTAHHON padoTe, Iie JOKHBI OBITh OTpasKe-HbI
OCHOBHBIE PE3YJIbTAThl U BBIBOJIBL.
3.Yka3zaHus o KOHTPOJII0 CAMOCTOSITEIbHON pabOThI CTY/IEHTOB
[To ycmoTpeHuIo mpenoaaBarens 3aJjaHue Ha CaMOCTOSTEIbHYIO pabOTy MOXET ObITh MHIUBUIYaJb-
HBIM WU (PPOHTAIBHBIM.
[Tpu wcroNb30BaHUK WHIUBUAYATBHBIX 3aJaHU TPeOOBATh OT CTYJEHTA MHUCHBMEHHBINH OTYET O MPO-
JeTaHHOU pabdoTe.
[Tpu nmpumeHeHNH (QPOHTANTBHBIX 3a/IaHUH BECTH KOJUICKTHBHBIE OOCYXICHUS CO CTYIEHTAMH OCHOB-
HBIX TEOPETHYCCKHUX TIOJIOKEHUH.
C uenbo KOHTPOJISL KayecTBa BBHIMOJHEHHUS CaMOCTOSATEIbHONW pabOThl TpeOOBAaTh MHAUBHYalbHBIC
OTYETHI (IOMYCTUMO BMECTO MUCHbMEHHOTO OTYETa MPUMEHITh UHIUBUyaTbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma coctaBinena B coorBercTBuu ¢ TtpedoBanusimu OC HUAY MUDU u yueOHBIM TIaHOM
OCHOBHOM 00pa30BaTeIbHON IPOrpamMMBbI 10 HampaBiieHuto moarotoBku 13.03.01 TemiosHepreTruka u Ter-
JIOTEXHHUKA.

Pabouyto nporpamMmmy coctaBui: AoueHT YctuHoB H.A.

Penienzent: pouent Koctun J[.A.

[Iporpamma ono6pena Ha 3aceqanuu Y MKH 13.03.01 TemnosHepreTrka u TEIUIOTEXHUKA.

[Ipencenarens yueOHO-MeTOIMUECKON Komuccuu PazyBaes A.B.



