baiakoBckuii HH)KEHEPHO-TEXHOJIOTHYECKUI MHCTUTYT — (puiuan dpeaepaabHOro
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PABOYAS ITPOT'PAMMA
10 AUCHUILINHE « PU3UKO-XUMHAYECKUE OCHOBBI TOPEHUS

HanpapieHusi noAroToBKu
«13.03.01 TenmnosHepreTuKa 1 TEMIOTEXHUKA

OcHoBHasi npodeccuoHaTbHAs 00pa3oBaTeIbHAsI MPOrpamMMa
«[IpoMbITIIIEHHAS TETTIOIHEPTETUKA

Kpanunduxkanus BoIYCKHUKA
bakanasp

dopma 00y4eHuUs1
OuHo-3a04Hasg

banakoBo



HCJII) O0CBOCHUA JUCHUITIIMHBI

Lenbto mpenoaBaHUs JUCHUILIUHBL SBJISETCS MOIyYeHHe 3HaHUN, HEOOXOUMBIX JUIsl TUIOAOTBOPHOI
TBOPUYECKOH JesTenbHoCcTH OakanaBpa. Juctuminna « DU3uKo-XUMHUYECKHE OCHOBBI TOPEHUS» (POPMUPYIOT
TEXHOJIOTMYECKOe MHPOBO33peHUE OakalaBpOB Ui WX MPOU3BOJACTBEHHO-TEXHOJIOTHYECKOM U MPOEKTHO-
KOHCTPYKTOPCKOH MpodecCHOHATbHON AesITeNbHOCTH.

. JlucuuiuinHa u3ydaeTcsi B COOTBETCTBUH C MPOPECCHOHATBLHBIMU 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 3JEKTPOCTAHIIUH,
20.014.PaboTHUK MO OpraHU3allMy SKCIUTyaTalluH TEINIOMEXaHUYECKOTO 000PYI0BaHUSI TEIIIOBOU JIEKTPO-
CTaHIIUH.

- 20.014 PaboTHUK MO OpraHU3aIMy dKCIUTyaTalluH TeIIOMEXaHNYECKOTO 000pYI0BaHUS TEIJIOBOM
AIEKTPOCTAHIIHNH.

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 TEOPETUYECKHE 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 CIIEAYIONMX KOMIIETEHIUI: (hU3KKa; XUMUS; TEXHUYEeCKasi TePMOIMHAMUKA.
[Ipr ocBOEGHWM AAHHOW MUCHMIUIMHBI CTYIEHT CMOXET YaCTUYHO MPOAEMOHCTPHPOBATH TPYHOBBIC

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 pabOThI M IPOU3BOJICTBOM NEPEKITIOUECHUN Ha 000pya0-
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).

Komnerenuuu odyuyawmerocs, popmupyembie B pe3yJibTaTe 0CBOCHUSA M CIU-
NJINHBI
B npornecce 0cBoeHUs JaHHOM AUCHUIUINHBL y CTYAEHTa (OPMHUPYIOTCS CIEAYIOIINE KOMIIETCHIIUN:

npodeccuoHaIbHbIE
3anaun npodeccu- Kon u nHaumeno-
o OOBexT uimm 06aacTb WHaukaTopsl JOCTHKEHHUS] KOMIIETEH-
OHAJBHOMH J1esi- BaHHE KOMIICTCH-
3HAHUS 107071
tenbHOCTH (3I1]1) 102078
CO6op u ananu3 Tennossie u atomuble | IIK-1 cocoben | 3-11K-1 3HaTh: TOKyMEHTHI U cTaHAAP-
WH()OPMALIMOHHBIX | DIEKTpUIECKUE y4acTBOBaTh B ThI OpPraHU3aIMK B 00J1aCTH MPOEKT-
WCXOJ/IHBIX TaHHBIX | CTAHIMH, PEAKTOPHI U | cOOpe W aHaiuu3e | HOM JeSTeTbHOCTH; MPHHITUIIBI PaOOTHI
JUISl IPOEKTUPOBA- | MTAPOreHePaTOPHI MCXO/HBIX IaHHBIX | HKCIUTyaTHPYEMOro 000pyA0BaHUs,
HUS aTOMHBIX  3JIEKTPO- | JJIsi IPOCKTHPOBA- | TPYOOIIPOBOIOB M TEXHOJIOTHIECKUX
CTaHIMH, a TaKKe | HUS SHEProoObEK- | CUCTEM TYpPOMHHOTO OTJIEJICHUS




Apyroe  TerioMexa-
HUYEeCKoe  000pyao-
BaHHE COTJIACHO MpO-
(dbeccuoHanbHOU Jes-
TENLHOCTH,  HOpMa-
TUBHO- TEXHHUYECCKas
JTOKYMEHTAIMsI M CH-
CTeMbl CTaHJapPTHU3a-
UM, CHUCTEMbI JHa-
THOCTUKHX MW aBTOMa-
THU3UPOBAHHOT'O
yIIPaBJICHUS] TEXHOJIO-
TMYECKUMH  TIPOIIeC-
caMd B TeEIUIOdHEpre-
THKE

TOB U UX 3JIEMEH-
TOB B COOTBET-
CTBHUHU C HOpMa-

TUBHOMN JOKYMEH-

Taruen

V-IIK-1 Ymers: paboTats ¢ uHpOpMa-
IIMOHHBIM MPOCTPAHCTBOM Ha CepBepe
(BeO-cepBepe) opraHuzanuu s Xpa-
HEHHUs, OOMEHAa M COBMECTHOIO HC-
MOJIb30BaHUs MH(POPMAIMH O MPOEK-
Ty

B-IIK-1 Bunagerp: MeromukamMu co-
CTaBJICHUS JIOKYMEHTAIlUU C OTHCAHH-
eM oObema pPabOT IO HaIpaBJICHUIO
MPOEKTa; METOJaMU KOHTPOJIS KITr0de-
BBIX TOKasarenield A()pPEeKTUBHOCTH H
KauecTBa 10 HAIPABICHUIO TPOEKTa

[IpoBenenue Temn-
JOTEXHUYECKHIX
pacueToB 000py-
JIOBaHUSI COTTIACHO
THUTIOBBIM METO]IN-
KaM

TemnoBele 1 aTOMHBIE
ANEKTPUYECKUE CTaH-
LMY, PEAKTOPbl U IIa-
poreHeparopbl  aToM-
HBIX JIEKTPOCTaHLUH,
a TaKXe Ipyroe Tel-
JIOMEXaHUYECKOE
o0opyoBaHue co-
rJIacHO  Tpodeccro-
HaJIbHOM JEATEIbHO-
CTH; HOPMAaTUBHO-
TEXHUYECKasd  JIOKY-
MEHTAlUsl U CUCTEMBbI
CTaHIapTU3aLUH; CH-
CTEMBbl JUarHOCTUKHU
U aBTOMAaTU3UPOBAH-
HOTO yIIpaBJICHUS
TE€XHOJIOTUYECKUMHU
rpoLeccam B TEIIo-
JHEPreTHKE

IIK-5 cnocoben
MIPOBOIUTH TEILIO-
TEXHUYECKUE, TH/I-
paBJIMYECKHE,
MIPOYHOCTHBIC pac-
YEThI 110 THIIOBBIM
METOIUKAM

3-1IK-5 3naTh: TpeOoBaHMs HOpMa-
TUBHBIX IPABOBBIX aKTOB, HOPMATHUB-
HO-TEXHUYECKHX U METOJIMYECKHUX J10-
KYMEHTOB JUIsl IPOBEJICHUS TUIIOBBIX
pacyueToB

V-IIK-5 YMeTh: BBIONHATH pacUEThI
10 TUIIOBBIM METOJMKAM

B-IIK-5 Bnaners: nHGOpMAaIIMOHHO-
KOMMYHUKAIIMOHHBIMH TEXHOJOTHSIMU,
B TOM YHCJI€ CIIEUATU3UPOBAHHBIM
MPOrpaMMHBIM O00eCIIeYeHUEM ISt
IIPOBE/ICHUS PACUETOB

VYyacrtue B paboTax
Mo  JIOBOJKE H
OCBOCHHIO TEXHO-
JIOTUYECKH X TIpOo-
IIECCOB B  XOje
MOATOTOBKU  TPO-
W3BOJICTBA HOBOM
MPOAYKLIUH

TennoBble U ATOMHBIE
AIEKTPUYECKUE CTaH-
1IUU, PEaKTOPHl U Tia-
pOTreHepaTopbl  aTOM-
HBIX JIEKTPOCTAHINM,
a TaKxe Apyroe Tem-
JIOMEXAHUYECKOE
o0opyoBaHue co-
macHo  mpodeccuo-
HaJbHOM JesTeNbHO-
CTH; HOPMAaTHBHO-
TEXHUYECKast  JOKY-
MEHTAllMsI ¥ CUCTEMBI
CTaHAapTU3aLUU; CHU-
CTEMBI JUArHOCTUKH
U aBTOMAaTU3UPOBAH-
HOTO yIpaBIEHUS
TEXHOJIOTHYECKUMU
MpoLeccaMu B TEIUIO-
JHEPreETUKE

IIK-7 Criocoben
yIpaBIsATh TEXHO-
JIOTHYECKUMU
TpoLeccamMmu u
y4acTBOBAaTb B pa-
0oTax II0 OCBOeE-
HUIO W JIOBOJKE
TEXHOJIOTHYECKUX
MIPOIIECCOB

3-T1IK-7 3HaTh: TEXHUYECKHE Xapak-
TEPUCTHKH OOCITy’)KUBAEMOro 000py-
JIOBaHMsSI, YCTPOMCTBO U MOPSJIOK €ro
paboThl, MaCHOPTHBIE JaHHBIE U TIpe-
pi (S 18 0e30MacHON  AKCIUTyaTaluu
000pyZI0BaHUS U TPYOONPOBOJIOB
V-IIK-7 YmeTp: aHanmmM3upoBaTh TEX-
HUYECKOE COCTOSIHME 00OpYJIOBAaHUS U
TE€XHOJOTMYECKUX CUCTEM; NPUMEHSTH
MpUEMBl U METOABl IO JOBOJKE H
OCBOEHHUIO  TEXHOJIOTMYECKUX  IPO-
L[ECCOB

B-IIK-7 Bnangets: COBpEMEHHBIMU
TEXHOJOTMSMM JUIsl BBIIIOJIHEHUS pa-
00T 1O J0BOJIKE U OCBOEHHUIO TEXHOJIIO-
TMYECKHUX IIPOLIECCOB




?.az[atm BOCIIMTAHUAA, peaﬂmyeMbIe B paMKax OCBOCHUSA JUCHMIIJIMHBI
B nporiecce ocBoeHMsI TaHHOW JUCITUTIIMHBI PEATM3YIOTCS CISAYIONINE 3a/1a91 BOCIIUTAHHUS:

Hanpasie- | Co3nanme ycjaoBui, | Ucnoab3oBanue BOCNIUTA- | BoBjleyeHne B Ppa3HOIIAHO-

HUe/1ean o0ecrne4yHBaIOIINX TeJbHOI0 TNOTEHIHAJA Yy4ed- | Byl0 BHey4YeOHYH JesiTellb-
HBIX JTUCIHUIIHH HOCTh

IIpodeccu- | - bopmupoBanue oT- | Mcnonb3oBaHue BOCIUTATENb- 1.Opranuzanus Hay4HO-

OHAJILHOE BETCTBEHHOCTH 32 HOTO MOTEHIMAA TUCIUILIAH MPAKTUICCKUX KOH(EPCHIIHIA,

BOCNHUTAHUE | MPOpECCHOHATBHBIN npohecCHoHaNTBEHOTO MOIYJIS KPYTJIBIX CTOJIOB, BCTPEY C Be-

BEIOOD, TIpoheccro-
HAJILHOE PAa3BUTHE U
npodeccuoHaIbHbIE
pewenus (B18)

Uit GOPMHUPOBAHUS Y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOE IIPO-
(deccroHanbHOE pa3BUTHE TIO-
CPEJICTBOM BBIOOpA CTYACHTAMHU
WHIMBUYaJIbHBIX 00pa3oBa-
TEJBHBIX TPACKTOPUH, OpraHu-
3aI[U1 CUCTEMbI OOIIEHHS MEXK-
Jly BCEMH YYaCTHHKaMHu 00pa3o-
BaTEJIBHOTO MIPOIECCa, B TOM
YHUCJIE C UCIIOIB30BAaHUEM HOBBIX
UHGOPMAIIMOHHBIX TEXHOJIOTHH.

JTYITUMU CTICIUATUCTAMHU TIPEJI-
MPUATUH YKOHOMUYECKOTO CEK-
TOpa TOpoa 1Mo BOMPOCAM TEX-
HOJIOTMYECKOTO JinjiepcTBa Poc-
CHUH.

2. YJacTue B IOJATOTOBKE y0-
JIMKALMK B BBICOKOPEHTUHIO-
BBIX PELICH3UPYEMBIX HayUHbIX

N3 JaHUAX

CTpykrypa u coaepxkaHue y4eOHOH AU CIHUIIIHHBI
JlucuuiuinHa mpenoaeTcsl CTyJAeHTaM B 7-oM cemectpe. OOmmass TpyJoeMKOCTh AWCIHILIUHBI CO-

craBiisieT 4 3a4eTHRIX eauHuIb], 144 ak. Jaca.

Kanenaapubiid miian

Ne | Ne HanmenoBanme pa3- | Buabl yueOHoill feATeJIbHOCTH (B | ATTecTanus Makcu
P | T nena (TeMbl) THCIH- yacax) pa3aena MaJlb-
a e IUIMHBI (¢popma¥) HBI
3 M % o o0asn
bi ¢ bl E- 5 3a
e ° 2O pazgenr**
I = = = A~

= 2, = | &
2 |= |2 | =0
1 | OcHoBHBIE HOHITHS 22 2 - - 20
1 nporiecca ropeHusI
2 | ®u3nyecKue mporecchl 32 4 6/2 - 22
IPY TOPEHUU
3 | Xumuyeckue mporiec- 26 4 - - 22 KJI 25
CBI TIPY TOPEHUH
4 | IIpoueccel ropeHus 32 4 6/2 | - 22
2 KHUJIKHX M TBEPIBIX T
BEII[ECTB
5 | [Ipomeccel ropeHus 32 4 6/2 | - 22 KJI 25
ra3000pa3HBIX BEIIECTB
Buja npomexyrounoii arrectanuu | 144/6 | 18 18/6 72/36 e) 50

* - COKpalleHHOe HaMEeHOBaHUEe (hOPMBI KOHTPOJIS
** - cyMMa MaKCHUMAaJIbHBIX 0aiioB oikHA ObITh paBHa 100 3a cemecTp, BKITtoUas 3a4eT U (HIIK) dK3aMeH

COKpaIHeHHOC HanMCHOBAHUC CbOpM TEKYIIETO KOHTPOJIA U aTTeCTalluX PasgciioOB:

O06o3HayeHne IMoHoe HAaUMEeHOBaHME
T Tect
KJI Komnnoxsuym




) DK3aMeH

Coaep:xaHue JIEKIMOHHOTO Kypca

TeMbl JIEKIHH. Bcero Yueono-
MeToAnYecKoe
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIUU 4acoB oBecTeuenme
1 2 3
Jlexuus 1.OcHOBHBIE NOHATHSA MPOLECCA TOPEHUS 2 1-7
OO11e MOHATHUS IpoLiecca FTOPEHHUS.
Peakiiuu ropenns u razuuKarim.
Jlexuus 2. du3nveckne Mpouecchbl Npu ropeHuu 4 1-7
KuHetrnka XuMHYECKHUX pEAKIIUN.
OHeprust akTUBALMH.
Jlexuus 3. XuMHYecKHe NMpouecchl NpH ropeHnuu 4 1-7
Llennble peakuuu ropenus. Bocruiamenenue roproyeil cMecH.
Pacnpoctpanenue mnamenn. CmeceobpazoBanue. JlamuHapHoe u TypOy-
JICHTHOE TOpEHHUE.
Jlexuus 4.1Ipouecchl ropeHus KUJAKUX U TBepAbIX BellleCTB. 4 1-7
Buapl opranuyeckux TOIUIMB, MX XapaKTepUCTHKa. TBeplroe TOIUIMBO.
XKunkoe tommmBo. Tomounsie ycrpoiictBa. Kiaccuduranms croco6oB
C)KUT'aHUS TOIUIMBA. |'OpeHMe TOIUIMBA B IJIOTHOM (MIIBTPYIOIIEM CJIOE.
QdaxkenbHOE TOPEHHE TBEPAOro TOIUIMBA B IOTOKE BO3ayxa. l'opeHue
HJIKOTO TOIINBA.
Jlexuus S.ITpouecchl ropeHust ra3000pa3HbIX BelIeCTB. 4 1-7

I'azoo0pasnoe TommmBo. MckyccTBenHsie ra3bl. [Ipupoansie rasel. ["a3o-
BbIC MECTOPOXKIACHHS. DU3HKO-XUMUYECKHE TIPOIIECChl TIPU TOPEHUH Ta-
3a. MonekynspHas U MosspHasi (TypOynentHas) nuddysus. OcHOBHbIE
ypaBHeHus Toperus. Cradwmmsanus rmiameHun. OcoOeHHOCTH TOpEHUS
OPUPOJIHBIX U TMOMYTHHIX Ta3oB. Kiaccudukanus ropenok. ['openku
MOJTHOTO TIPEIBAPUTEIHLHOTO CMEIICHUS Tra3a ¢ BO3AyXOM — KHHETHYe-
CKHe.

IlepeyeHb NPaKTUYECKUX 3AHATHIA He MPEAYCMOTPEH Y4eOHbIM IJIAHOM

IlepedyeHb 1a00paTOPHBIX padoT

Y4ye0HO- MeTO-

HanmenoBanue 1a6opaTopHoii padorbl. 3aianusi, Bo- Bcero p
Npochl, 0TpadaThIBaeMble HA JIA0OPATOPHOM 3aHATHH 4acoB AnTecKoe ooec-
neyeHue
1 2 3
Omnpenenenue coepykaHus cepbl B TOMIIUBE 6 1-7
AHanm3 BarocoiepkaHusi B OpraHnueCcKoM TOTUTHBE 6 1-7
Omnpenenenne BbIXOAA JETYUNX BEIIECTB 6 1-7
3amaHus 1 CAMOCTOSTEIbHOM PadoThI CTY/IEHTOB
Beero YuebHo-
Bonpocs! 1J1s1 cCaMOCTOATEIbHOI0 U3y4YeHus (3a1aHus) MeToAnYecKoe
Hacos obecrieyeHue
1 2 3
OcHoOBHbIE IOHATHSA MPoOIecCa TOPEeHUst 20 1-7
XUMHUYECKU OJJHOPOAHbIE U HEOAHOPOIHBIE TOPIOUUE CUCTEMBI.
du3nyeckue Npouecchbl NpPU ropeHun 22 1-7

Pexumbl paciipoCTpaHCHUS IJIAMCHHU.




XuMu4yecKue nNpouecchl Npu ropeHuu 22 1-7
Oxucnutenu. VICTOYHUKY BOCIITIAMEHEHHUS
IIpoueccnl ropenust sKMJIKHX U TBEPAbIX BellleCTB. 22 1-7
[MoaroroBka TomnuBa it akenbHOTO CkUraHus.  [Ipuienpurorosie-
Hue. ['opeHne BOJJOMa3yTHBIX SMYJIbCUU.

IIpoueccnl ropeHusi ra3000pa3HbIX BelIECTB 22 1-7
I'openue noAroTOBICEHHONW CMECH B JaMHHApHOM NoToke. HopMmanbHas
CKOPOCTh pacHpoCTpaHEHUs IUIaMEHHU, METObI ee onpeneneHus. Kon-
CTPYKIIMU WHXEKIHUOHHBIX TOpEJoK. ['Opesku 4YacTUYHOTO He3aBep-
IIEHHOT'O TPEABapUTENbHOIO CMELIEHUS ra3a ¢ BO3AYXOM. l'openku
BHEIITHETO cMeeHus — qud y3uOHHEBIE.

PacueTrHo-rpaduueckasi padora He MpeyCMOTPeHAa YUeOHBIM IJIAHOM
KypcoBasi paboTa He nmpeaycMoOTpeHa Y4eOHbIM  IJIAHOM

OoOpa3oBaTe/ibHbIC TEXHOJIOTHHA

[Tpu peanuzanuu y4eOHOrO MarepHualia Kypca HCIOIb3YIOTCs pa3inuHble 00pa3oBaTelbHbIE TEXHOIO-
TUH, CIOCOOCTBYIOIIME CO3/IaHUI0 aTMOC(EPhl CBOOOTHON U TBOPUYECKOM JUCKYCCHH KaK MEXIY MpenoaaBa-
TEJEeM U CTyJECHTaMH, TaK M B CTyleHYecKoi rpynme. [{enpio mpu 3ToM sIBIIIETCS BRIPA0OTKA Y CTYACHTOB
HaBBIKOB M KOMIIETEHIWH, TTO3BOJIIONIMX CaMOCTOSITEIbHO BECTH MCCIENOBATENbCKYI0O W HAy4HO-
MeJaroru4ecKyro padory.

[IpakTudeckasi MOArOTOBKA MPHU peau3alii y4eOHOM ITUCIHUIUIMHBI OPraHU3yeTCs MMyTeM MpOoBejie-
HUSl TPAKTHUYECKUX 3aHATHH, MpelycMaTPUBAIOIIUX YYacTHE OOYy4aroUIMXCS B BBINOJHEHHH OTAEIbHBIX
3JIEMEHTOB paboT, CBA3aHHBIX C OYAyIIeH MpodecCuOHANbHON AESITETbHOCTHIO.

[IpakTuueckasi MOArOTOBKA TAaK)Ke BKIIIOUAET B ce0sl 3aHSTHS JIKIIMOHHOTO THIIA, KOTOPbIE Mpeay-
CMaTpHBAIOT INepenady ydeOHoW mHpopMmanuu oOydaromumcs, He0OXOJUMOM /7Sl TOCJIEAYIOIIETO BhIMOJI-
HEHUs paboT, CBA3AHHBIX ¢ Oyaymiel npodeccrnoHalbHOM 1€ATENbHOCTHIO.

AyIUTOpHBIE 3aHATHS TPOBOIATCS B BUjE Jiekuuil. JlabopatopHbeie paboTh TPOBOIATCS Ha Jrabopa-
TOPHBIX yCTaHOBKax. CamMocTosTeNIbHAs paboTa CTYACHTOB MPOBOJUTCS IO/ PYKOBOJCTBOM IIpETIOAaBaTe-
Heﬁ, C OKa3aHHuEM KOHCYJ'II)TaIII/II\/'I W IOMOIIHY IPpH MOATOTOBKE K ITPAKTUYCCKUM 3aHATHAM.

O1eHOUHBIE CPEACTBA AJII BXOAHOTO KOHTPOJIS MPEJCTABISAIOT cO00i BOIPOCH], KOTOPBIE 3aat0TCs
CTYZICHTaM B ITIMCbMEHHOH (opme.

B kauyecTBe OLIEHOYHOrO CpEICTBA TEKYIIETO KOHTPOJIA MCHOJB3YIOTCS YCTHBIM M NHUCHbMEHHBIN
OTIPOC, KOHTPOJIbHAS paboTa, 3alInTa TOMAITHUX 33/IaHUH, OTIPOC Ha JICKITHIX.

B kadecTBe OIIEHOYHOTO CpEICTBA ATTECTAIIMM pa3fiefia MCIOIB3YIOTCS PEe3yIbTaThl BBHITOITHEHHS
IPaKTUYECKHUX U J1a00OpPaTOPHBIX pabOT U YCTHBIE OTBETHI HAa MOCTABJIEHHBIE IIPENoJaBaTeIeM BOIPOCHI.

J1st IpOMEXYTOYHOM aTTeCTalluu MPeAyCMOTPEHbI TEOPETHUECKHE BOMPOCHI.

ITo utoram oOyueHHs BHICTABISETCA K3aMEH.

Kopx 1 HaumeHoBaHNE WH-
JIMKATOpa TOCTHKEHUS
KOMIICTEHITHM

Bxo1HOM KOHTPOJIb

HaunmenoBanue
OLIEHOYHOT'O CpeJICTBa

Ne | HammeHOBaHME KOHTPOJIMPYEMBIX
n/m pa3aenoB (TeMbl)

Bormpocsl BxoaHOTO
KOHTPOJIsI (MIMCEMEHHO)
ArtTtectanus pa3iesioB, TEKYIIMI KOHTPOJIb YCIIEBAEMOCTH

2 DuU3nYECKUE MPOIECCHl TOPEHUS [1K-1, ITIK-5, I1IK-7

1 BxoHOM KOHTPOJIb

KomnokBuym
3 Xumunueckue nporeccol ropenns | [IK-1, TIK-5, TTIK-7 Tecr,
KomnokBuym




[IpomexxyTouHas arrecrauus
4 DK3aMeH ITK-1, TIK-5, TIK-7 Bormpocsl k 5k3aMeny
(ITmcpMeHHO)

Bonpocsl BX0OIHOT0 KOHTPOJIsSA
1. CkopoCTh XMMHUYECKUX PEAKLIMM
2. ObpaTtuMble U HEOOpPATUMBIE PEAKLIUU
3. 'oMoreHHbI€ U TeTEPOreHHbIE PEAKIIUU U UX CKOPOCTh
4. 3aK0H IelCTBUI Macc
5. KoHcTaHTa CKOPOCTH U KOHCTaHTa XMMHUYECKOI'0 PaBHOBECHS
6. TemnepaTrypa u 1aBieHUE
7. Y nenbHblid 00bEM MPOAYKTOB CIrOPaHUSI.
8.IloHsITHE KOHLIEHTPAIIMU BEIIECTBA.
9.Crioco6b1 BeIpaxeHus: cocTaBa (as.
10.MarepuaybHbIi 6aTaHC XUMHUYECKON PEeaKIHH

Bonpochl BEIXOAHOT0 KOHTPOJISI.

O1neHOYHBIE CPENICTBA TEKYIIEro KOHTPOJIs BKI04YaroT TecToBble 3aganus (T) u komtoksuym (Ko).
Tectsr:
1. ®U3UKO-XUMUYECKUH TPOIIECC, TPH KOTOPOM TOPIOYHE BEIIECTBA IO BO3ICHCTBHE BBICOKHX TEMIIEPATYypP
BCTYIAIOT B XUMHUYECKOE B3aUMOJICHCTBHE C OKUCIIUTEINIEM, ITPEBPAINAsCh B MMPOIYKT TOPEHUS, Ha3bIBACTCS:
1). B3priBoM
2). l'openuem
3). CamoBoCIIIIaMEHEHUEM
2. YCTpoiCTBO, MOATOTAaBINBAIOLIEE TOPIOYYIO CMECh K BOCIIAMEHEHUIO, HAa3bIBACTCS:
1). TonmouHbIMH yCTpOCTBAMH
2). [Teunto
3). l'openxoii
3. BemecTBa, ciocoOHBIE 3aropaTbcs Ha BO3yX€ OT UCTOYHMKA 32)KUTaHHS, HO HE CIIOCOOHBIE CaMOCTOSI-
TEJIEHO TOPETH TI0CIIE €0 YAaJIeHHs, Ha3bIBAIOTCS
1). Heroprounmu;
2). I'oprounmu;
3). TpyaHoroprooYuMu
4. Peakiuu, COpOBOXKIarOIIMECs: 00pa30BaHUEM aKTHBHOM YacTHUIIbI, HA3bIBAIOTCS
1). LenHbIMu;
2). 3amernieHus;
3). Ilpucoenunenus
5. KonnuecTBo Temia, BHLACISAIONIErOCs MPU MOJHOM CTOPaHUU MaccoBOH (AJ1 TOPIOYMX ra30B 00BEMHOM)
€IMHUIIBI TOTUTNBA, Ha3bIBACTCS
1). TeroTo#t caMOBOCIIIAMEHEHHS;
2). HwxHeM KOHIIEHTPAaLMOHHBIM IIPEesIoM
3). Tennoroit cropanus
6. l'oprounMu BemecTBaMy TOILIMBA SBISIOTCS:
1). Yrnepon, Bogopona u 301a;
2). Yriepon, BOJOpPOa U cepa
3). Yrnepon, BOAOPOI U a30T
7. Tomkwu, B KOTOPBIX OCYIIECTBISIOT TOPEHHE MBIJICBHIHOTO TOTIMBA, HA3BIBAIOTCS:
1). Kamepubimu;
2). Cnoesble;



3). LluksioHHBIE (BUXPEBHIE)

8. T'opeHue 3apaHee MOArOTOBIEHHOW CMECH HA3bIBAIOT

1). [IpomexxyTOUYHBIM

2). Kunetnueckum;

3). Auddy3noHHbIM

9. Uem onpeaensieTcss CKOPOCTh XUMUYECKOH peaKinu

1). B3aumuoil nuddysuei Toprouero U OKUCIUTENS U XMMUYECKIMU PEaKLIUsIMU B 00pa3oBaBIIeiics ra30-
BO3AYILIHOW CMECH;

2). Bzaumuoit nuddys3ueil roprouero 1 OKUCIUTENS;

3). XuMUYECKUMH pEaKIHsIMA B 00pa30BaBIICHCS Ta30-BO3IYIITHON CMECH.

10. IIpu namunapaoM audy3uOHHOM rOpeHUH B 30HE (hakesia OTMEYAIOT CIEAYIOIIUE 30HbI:

1). IloBepxHOCTHOIT 000I0UKH (POHTA IUIAMEHHU (30HY TOPEHUS); CMECH MPOAYKTOB CTOPAHUSI C BO3IAYXOM;
BO3/IyXa

2). TornuBa; MOBEPXHOCTHOM 000J10UKH (PPOHTA MJIAMEHH (30HY TOPEHHUS); CMECH IMPOAYKTOB CrOpaHus ¢
BO3/IyXOM; BO3yXa

3). TorumBa; cMecH TOIUIMBA C MPOAYKTAMU CrOPaHMS; TIOBEPXHOCTHOM 000JI0UKM (PpoHTA TUTAMEHH (30HY TOPCHUSI);
CMECH TIPOJTYKTOB CTOPAHUS C BO3TyXOM; BO3/TyXa

Bomnpocsl kK KOJITOKBUYMY:
KonnoxkBuym Nel
. O61re NoHsTHS MPoLIecca TOPEHUsL.
. Peakuuu ropenust u rasupuKanum.
. XMMHMYECKHU OJTHOPOJHBIE TOPIOYHE CUCTEMBI.
. XMMUYECKU HEOJHOPOIHBIE TOPIOYUE CUCTEMBI.
. Kunetnka XuMHUYECKUX pEaKLUM.
. DHeprus aKkTUBALIUH.

N N kW DN =

. LlenHble peakuuu ropeHusl.

8. BocriameHeHue roproyuei cMecHu.

9.HmXHMiI1 KOHIIEHTPALMOHHBIN ITpeieNl BOCIIaMEHEHUSI.
10.BepxHuii KOHIEHTPALMOHHBIN MPEEN BOCINIAMEHEHHUS.

KoanokBuym Ne2
1. PactipocTpanenue miaMeHu.
2. CmeceobpasoBaHHue.
3. JlamunapHoe u TypOyJICHTHOE TOpEHUE.
4. Buapl OpraHMuecKuX TOIUIMB, X XapaKTEPUCTHKA.
5. Knaccuduxkarus cnoco6oB C)KMUraHus TOIIINBA.
6. Torounsle ycTpoiicTBa.
7. I'opeHue TOIUIMBA B INIOTHOM (puiibTpyromiem cioe. dakenbHOe ropeHre TBEPO0ro TOIUIMBA B TIOTOKE
BO3/TyXa.
8. T'opeHme KHIKOTO TOTLITHBA.
9. 'a3000pa3zHOE TOTUTHRO.
10. UckyccTBennsble ra3bl. [Ipupoansie rasel. ['a30BbIe MECTOPOXKACHUSA.

Bonpocsl k 3k3ameny
1.OcHOBHBIE NOHSTHS ITPOLIECCa TOPEHUS
2.0061ue NoHATHS poliecca TOPEHHsL.
3.Peakuuu ropenus u razupuKainm.
4.®duznueckue NpoLECChl IPU FTOPEHNN



5.Kunetnka XuMHUYECKHX PEAKLIUM.

6.OHeprus aKTUBAIUU.

7.XUMHUYECKHUE MPOLECCHI TP TOPEHUHU

8.IlenHble peakuuu ropeHus. BocrnaMeHeHne roproyeit CMecH.

9.Pacnpocrpanenue miamenu. CmeceobpazoBanue. JlamuHapHoe u TypOyJIeHTHOE TOPEHHUE.

10.I1potiecchl TOpeHUs KUIKUX U TBEPABIX BEIIECTB.

11.Bunbl opraHU4eCKUX TOILIUB, UX XapaKTEPUCTHUKA.

12.TBepnoe Tomnuso. Kuakoe TOIIMBO.

13.Tonounsie ycrpoiicTBa. Kinaccugukaius cnoco60B CKUTaHUS TOIUIMBA.

14.T'openue TOIUHMBA B IJIOTHOM (PHIIBTPYIOIIEM CIIOE.

15.®DakenbpHOE TOpEeHrEe TBEPAOTO TOIUIMBA B MOTOKE BO3/1yXa. | 'opeHune KuIKoro TorInBa.

16.0OcHOBHBIE TOHATHS TIPOLIECCA TOPEHUS

17.XumMu4ecku OAHOPOJHBIE M HEOAHOPOIHBIE TOPIOUYHE CUCTEMBI

18.®uznueckue nNpouecchl Npu rOpeHun

19.PexxuMbl pacipoCTpaHEHUs IUIAMEHH.

20.ITporecchl ropeHuUst )KUIKUX U TBEPABIX BEIIECTB.

21.IloaroroBka TormmMBa ISl (akenbHOro Cxkuranus. IIemienpuroroBnenue. ['opeHHe BOAOMAa3yTHBIX
AMYJIbCUU.

22 Ilpouecchl TopeHus ra3000pa3HbIX BEIIECTB

23.I'opeHre MOArOTOBICHHON CMeCH B JAMHUHAPHOM IOTOKE.

24 HopMainbHasi CKOPOCTh PAacIIpOCTPaHEHUS IIJITAMEHH, METO/IbI ee onpeaeneHus. 25.KoHCTpyKIuu HHKeK-
[IUOHHBIX TOPEJIOK. ['OpenKu 4aCTUYHOTO HE3aBEPIIEHHOTO MPEABAPUTEIHLHOTO CMEIICHHSI ra3a C BO3AYXOM.
l'openku BHemHero cmemeHus — i y3HoOHHBIE.

I xanb1 OIICHKH 06p330BaTeJ1])HLIX I[OCTI/I)KeHl/lﬁ

OK3aMeH
Onenka
banabl IK3aMeHa
(periTuHroBOM | (6ayuibl 3a OT- TpeGoBanus Kk 3HAaHUSIM
OIICHKH ) BETHI HA JK3a-
MEHE)
90-100 COMIIUYHOY O1eHKa «OTJIIMYHOY BBICTABISETCS CTYACHTY, €CIIU OH TIIyOOKO U MPOYHO
YCBOMJI TIPOTPAMMHBINA MaTepHal, HCYEPITBIBAIONIE, ITOCIIC0BATEIBHO,
YEeTKO U JIOTHUECKU CTPOIHO €ro u3jaraer, yMeeT TECHO yBSI3bIBaTh T€O-
PHIO C MPAKTUKOMH, CBOOOJTHO CIIPABIISICTCS C 33]a9aMU, BOTIPOCAMH U JPY-
TMMH BHJIaMU TIPUMEHEHUS 3HaHUH, IPUYEeM He 3aTPYAHSIETCS C OTBETOM
MIPY BHJIOM3MEHEHUH 3a/IaHUM, UCTIOIB3YET B OTBETE MaTepHall MOHOTpa-
budeckoii TUTEpaTyphl, MPAaBUILHO 0OOCHOBBIBAET MPUHATOE PEIICHHE,
BJIQJICET PAa3HOCTOPOHHMMH HABBIKAMH U TIPUEMaMU BBITOJTHCHUS TTPAKTH-
YECKHUX 3aJ1a4.
3anuchIBacT pacueTHbIC POPMYIIBI, OOBSICHICT X 3HAYCHHE, TICPECUUCIIICT
OCHOBHBIE 3aKOHBI, 3aITUCHIBAET MATEMATUUECKNE BBIPAKESHHSI OCHOBHBIX
3aKOHOB.
70-89 «xXOpouLo Or1eHKa «XOpOIII0» BHICTABISETCS CTYAEHTY, €CIIM OH TBEPAO 3HAET MaTe-
pHaJI, TPaMOTHO | I10 CYIIECTBY M3J1araeT ero, He JOMycKas CYIeCTBEeH-
HBIX HETOYHOCTEH B OTBETE Ha BOIMPOC, MPABUIHHO MIPUMEHSIET TEOpETHYIEC-
CKHE TIOJIOKECHHUS TIPH PEIICHUHN MPAKTHYSCKUX BOIIPOCOB U 33724, BIAJICET
HEO0OXOTUMBIMU HABBIKAMU M MIPUEMAMH UX BBIIOJTHEHHUS.
60-69 «y0081eme0- Or1ieHKa «yIO0BIECTBOPUTEITBHO)» BBICTABIISICTCS CTYICHTY, €CJIM OH HMEET
pumenvHo» 3HaHUS TOJFKO OCHOBHOTO MaTepuala, HO He YCBOHII €ro JeTajei, Jomyc-
KaeT HETOYHOCTH, HEJIOCTATOYHO MPABUILHBIC (DOPMYIMPOBKH, HAPYIIIE-




HUs JIOTUYECKOH ITOCIIEI0OBATEIbHOCTH B U3JI0KEHUH IIPOTPAMMHOIO MaTe-
pHaja, UCIIBITHIBACT 3aTPYAHECHUS IPU BBIIOJHEHUN NPAKTUYECKUX padoT.

0-59 «Heyoosie- OreHKa «HEYIOBIETBOPUTEILHOY» BBICTABISETCA CTYACHTY, KOTOPBII He
meopumenbHO» | 3HAeT 3HAYUTENIBHOI YaCTH IPOrPaMMHOI0 MaTepHalia, JOMyCKaeT CyIIe-
CTBEHHbIC OIIMOKH, HEYBEPEHHO, C OOJIBIIUMH 3aTPYTHCHUSIMHU BBITOTHSICT
npakTudeckue pabotsl. Kak mpaBuiio, oleHKa «HeyI0BICTBOPUTEIBHO
CTaBUTCS CTYICHTaM, KOTOPBIE HE MOT'YT IPOJOKUTE 00ydeHue 6e3 J1o-
HOJIHUTEINIBHBIX 3aHATUI 10 COOTBETCTBYIOIICH AUCIHUILIHHE.

Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecrieueHre Y4eOHOM U CIUILJINHbI
OcHoOBHas JuTeparypa:

1. AnamsH, B. JI. Teopus roperus u B3pbiBa : yueOHOe mocodbue ms By3oB / B. JI. AmamsiH. — 2-¢
u3., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 116 c. https://e.lanbook.com/reader/book/158953/#33

2. Kepyuenko, JI. C. Teopus ropenust u B3pbiBa : yueOHoe mocooue / JI. C. Kepyuenko, M. C. Yeky-
coB. — Omck : Omckuii 'AY, 2018. — 140 c. https://e.lanbook.com/reader/book/105587/#21

3. Iloproima, B. A. Pacuer nporeccoB ropeHust u B3pbiBa : yaebHoe nmocodoue / B. A. Tloptona, H. IO.
JlyropumoBa, E. C. Topocsn. — Kemepoo : Ky3['TY wumenun T.D. TlopbaueBa, 2012. — 108
c. https://e.lanbook.com/reader/book/69507/#3

4. Teopus ropeHus u B3pbiBa : yuebHoe nocodue / A. C. I'onuk, FO. 1. UBanos, B. A. 3ybapesa, O. C.
Tokapes ; mnon penaknuedr A. C. Tomuka. — KemepoBo : KemI'Y, 2011. — 121 c.
https://e.lanbook.com/reader/book/4856/#10

JononHuTenpHas tuTeparypa:

5. MenymepoB, P. M. Dnekrpobe3onacHOCTh : yaeOHOe mocodue / P. M. MenymepoB. — 4-e u3j.,
crep. — Cankr-IlerepOypr : Jlans, 2020. — 196 c. https://e.lanbook.com/reader/book/139273/#148

6. IlonoB, A. A. Ilpou3BoacTBeHHass 6€30MAaCHOCTH : yuebHoe mocodue / A. A. IlomoB. — 2-e u3n.,
ucnp. — Cankr-IlerepOypr : Jlans, 2013. — 432 c. https://e.lanbook.com/reader/book/12937/#336

7. Casun, C. H. Celicmo0e3onacHOCTb 3/1aHuil 1 TeppuTopuii : yuedHnoe nocodue / C. H. Casun, U. JI.
HanunoB. — Cankr-IletepOypr : Jlans, 2015. — 240 c. https://e.lanbook.com/reader/book/67467/#197

MaTepuajibHO-TeXHHYECKOE o0ecredeHue y4eOHOM TM CIUTITHHbI

JlexumoHHbIE 3aHATHUS POBOJAATCS B JIEKIIUOHHBIN ayautopus (ayn.412).

OGopynoBaHue:

ABTOMaTH3UPOBAHHOE paboyee MECTO MPEenoaBaTes:

nporeccop —~AMD Athlon (tm) 64x2, 3800+2,01GHz;

ornepaTuBHas nmamsth — 3,50Gb.

JIueH3noHHOEe U CBOOOAHOE MporpaMMHoOe obecreueHne oOIIero M MmpoecCHOHaIbHOIO Ha3Haye-
HUSL.

Mukpodon Sven MK-200 nactompHbiii — 1; Ilpoektop Viewsonic; Dxpan Lumien Eco Picture
180*180 cm HacTeHHBIH.

JlaGopaTopubie paboThl MpoBOAATCS B Jabopatopus «TeruiorexHuka u TepmMoanHamMuka» (ayma.318),
OGopynoBaHue:

KoMmrutekT ydeOHO-HaTISITHBIX TTOCOOMH M TJIaKaToB;

KoMmiiekT 1oKkyMeHTaluu, METoJUuecKoe 00ecIieueHHe;

JlaGopatopuslii ctenr TOT-TIIB ans ucnbITanus pa3IUYHBIX KOHCTPYKIMNA TEMI000MEHHHUKOB;

JlaGopaTopHbIe YCTaHOBKH IS BBINOJIHEHHS Ja00paTOPHBIX PaboT:

1.Onpenenenune TEIIOEMKOCTH BO3/yXa,;

2.0npeneneHne KPUTHIECKOTO THaMeTpa TEIUIOBOW U3OJISIIHH;

3.0mnpeneneHre KPUTHYECKOTO TIepenasia TaBICHUs M KPUTHUECKOW CKOPOCTH;

4.0Omnpenenenue kod3pPuireHTa TerIONPOBOIHOCTH ChIITYYHX MaTepHUasoB.



https://e.lanbook.com/reader/book/158953/#33
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JlaboparopHsrii cTen «TeXHONIOTHsI OUUCTKH U 00€3BPEKUBAHUS TIPOMBIIIUICHHBIX BBIOPOCOBY.

Peanm3zanusi KOMIIETEHTHOCTHOTO MOAXOJa B MPOLIECCE M3YUYEHUST AUCUUIUIMHBI TIPEAINoaraeT opra-
HU3AIUI0 UHTEPAKTUBHBIX 3aHATUN. IHTEpaKTUBHBIE 3aHATHS MPOBOISITCS B BHJIE J1a0OPATOPHBIX 3aHATHUH,
BO BpEMsI KOTOPBIX OOydYaroIIMecss B HEMOCPEICTBEHHOM KOHTAKTE C MPEMoaBaTelieM OCBaWBAIOT MPAKTH-
YECKHE HABBIKU NMPOBEICHUS SKCIIEPUMEHTAIbHBIX UCCIICI0OBaHUM.

Y4yeOHO-MeTOoAMYeCKNE PEKOMEHIAIUU 1JISI CTYIEHTOB

1. Yka3zanust u1sl IpOCIyIIMBaHUs JTEKIUI

[lepen HayamoM 3aHATHH BHUMATEIbHO O3HAKOMHUTHCS C y4EOHBIM IJIAHOM MPOBEACHUS JICKIUH U
CIIMCKOM PEKOMEHI0BAaHHOM JINTEPATYPHI.

Ilepen mocemeHneM O4EpPENHOMN JEKLIUU OCBEKUTH B IAMSITH OCHOBHBIE KOHLIENILUU IPOWIEHHOTO
panee marepuaina. [loqroToBUTh pu HEOOXOIUMOCTH BOIIPOCH! Ipenojasarento. He Hano omacarkcs, uTo
BOIIPOCHI MOT'YT OBITh ITPOCTBIMH.

Ha nexkuuu ocHOBHOE BHUMaHHUE cielyeT YAEHATh He (hopMyaaM U MAaTEMATUYECKUM BBIKIIA/KaM, a
COJIEP’KaHUIO U3Y4aeMbIX BOIIPOCOB, OIIPECICHUSIM U IOCTAHOBKAM 33]1a4.

B nponecce u3yueHus: J€KIMOHHOIO Kypca HEOOXOJIMMO MO BO3MOYKHOCTH YacTO BO3BPAILLATHCS K
OCHOBHBIM MOHATHUSIM M METOAAM pEHICHUS 3a1ad (37eCh BO3MOXKEH BHIOOPOYHBIM KOHTPOJIb 3HAHHWNA CTY-
JICHTOB).

JKenarenpHO HMCIIONB30BaTh KOHCIEKTHI JIEKIUI, B KOTOPBIX UCIOJB3YETCs MPUHATAs MPENojaBaTe-
JeM cucteMa 0003HaYeHUH.

Jis Gonee mogpoOHOro U3ydeHUs Kypca clieyeT padoTaTh ¢ PeKOMEHI0BaHHBIMU JINTEPATypPHBIMU
VCTOYHUKAMU U BHOBb IOSBJISIONIMMUCS UCTOYHUKAMH.

2. YKa3aHus JUIs BBITOJHEHHS J1a00paTOPHBIX paboT
Cobmronats TpeOOBaHMS TEXHUKU 0€30MACHOCTH, IS YETO MPOCIyIIaTh HEOOXOAUMBIEC Pa3bsICHEHHS
0 MPaBUJILHOCTH MOBEJEHUS B J1a0OpaTOPHUH.

[TosyunTh 3a7aHue y IpenoaaBaTess Ha BBINOJHEHHE Ja0opaTopHOil paboTel. U3yunts Meroanue-
CKO€ YKa3aHHUe IO €€ BBIMOJIHEHUIO. BIMOIHUTS NpeayCcCMOTpEHHbIE U3MEPEHUS U OPOPMUTH OTYET B IHUCh-
MEHHOM BHJIE B COOTBETCTBUU C TPeOOBAHUSAMHU METOIMYECKUX yKazaHUil. OTYeT caaTh Ha MPOBEPKY Ipe-
II0JIaBaTENI0 U OTYATATHCS YCTHO, OTBEYAsl HA BOIPOCHI IIPENOIAaBATES.

[Tepen BbIMOIHEHHEM J1a0OPATOPHON PabOTHI MPOBECTH CAMOCTOSTENBLHO MOJATOTOBKY K padoTe n3y-
YUB OCHOBHBIE TEOPETUYECKUE TOJI0KEHUS, 3HAHUE KOTOPBIX HEOOXOAMMO JI1 OCMBICIEHHOTO BBIIIOJHEHUS
paboTEHL.

B npornecce BbinoaHeHMs pabOThHI cIeAyeT MOCTOSHHO O0IIAaThCs C IMPEernoaaBaTesaeM, He JOMycKas 1o
BO3MOKHOCTH HENIPABUJIbHBIX JEHCTBUN.

OcHOBHBIE pe3yIbTaThl SKCIEPUMEHTOB HEOOX0AUMO 3a(PUKCUPOBATh B MUCbMEHHOM BH/JIE.

[Tpu coaue 3adera o paboTe MOATOTOBUTH OTYET O MPOJIETaHHON paboTe, I/ie JOKHBI OBITh OTpake-
Hbl OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

3.YkazaHus /7151 BHIIOJIHEHUS] CAMOCTOSITEIbHON paboThI

[TosyunTs y mpernopaBarens 3aJaHuE€ U CIIMCOK PEKOMEHJOBaHHOMN JUTepaTypsl. M3ydeHue teope-
TUYECKUX BOIIPOCOB CJEIYET MPOBOJIUTH MO BO3MOXKHOCTH CaMOCTOSATEIBHO, HO MpPH 3aTPYyAHEHUAX oOpa-
HIaThCs K MPEno/1aBaTeto.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOJCIIaHHON paboTe.

[Ipu BbIMOIHEHUH (QPOHTAIBHBIX 3a/JaHUN MO YCMOTPEHMIO MpenoaaBaresi padoTa MOXKET ObITh
olleHeHa 0e3 MUCHbMEHHOr0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BONPOCHL, MPU YCIOBUU aKTUBHOM
CaMOCTOSITENIbHON PaOOTHI.

IToAroToBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI



MeToanuyeckue peKOMEHIAUM AJIs NpenoaaBarejen
1. Ykazanus 11 npoBeIeHUs JEKIUI

1. Ha nepBoii BBOJHOM JICKIIMH CJIEIaTh OO 0030p copep KaHHs Kypca B OTMETUTh HOBBIC METOIbI
U TIOJIXOJIbI K PEIICHHIO 3aja4, paCCMaTPUBACMBIX B Kypce, JOBECTH 10 CTYJICHTOB TPeOOBaHUS Ka(eapsl,
OTBETHTbH Ha BOIPOCHI.

2. [lpu moATrOTOBKE K JIEKIMOHHBIM 3aHSATHSAM HEOOXOJMMO MPOJYMATh IJIAH €ro MPOBEACHHS, CO-
I[ep)KaHI/Ie BCTyHHTeHBHOﬁ, OCHOBHOfI nu SaKHIO‘{HTeJIBHOfI JaCTu JICKIMHU, O3HAKOMUTBCSA C HOBHHKaMU
y4eOHOI U METOJMYECKON JINTepaTyphl, MyOIUKAUIMHI EPUOTUIECKON TeYaTH 1O TeMe JEKIMOHHOTO 3a-
HATHUA. YTOLIHI/ITB I1J1aH HpOBGI[CHI/ISI CeMI/IHapCKOFO 3aHATHUA 110 TECMC JICKIIUU. Hepen HN3JI0)KCHUECM TeKyIJ_[e-
r'0 JICKIIMOHHOT'O MaTepHualia HallOMHUTh 00 OCHOBHBIX MTOIaX, JIOCTHTHYTHIX Ha MPEABIAYIIHNX JIeKusax. C
9TOM IENBIO 3aJaTh HECKOJIBKO BOIPOCOB ayJIUTOPUU M OCYIICCTBUTH BHIOOPOYHBINH KOHTPOJIb 3HAHHUS CTY-
JICHTOB.

3. B Xoje JEKIMOHHOTO 3aHATHUS MPEIO/IaBaTellb JODKEH Ha3BaTh TEMY, yU4eOHBIC BOIPOCHI, 03HAKO-
MHUTh CTYJICHTOB C IIEPEYHEM OCHOBHOM U JIONOJHHUTEIBLHOM JUTEpATyphl 10 TeMe 3aHATHS. PackpbiBas co-
I[Gp)KaHI/Ie y‘IG6HI>IX BOHpOCOB, aKIIeHTI/IpOBaTI) BHUMAHHC CTYZIGHTOB HAa OCHOBHBIX KaTGFOpI/IﬂX, SIBJICHUAX
U TIpolieccax, 0COOCHHOCTSIX MX MPOTEKaHUs. PacKphIBaTh CYIIHOCTh U COACPIKAHHUE PA3IMIHBIX TOUYCK 3pe-
HUA U HayLIHBIX IIOaX0I0B K O6T)$ICHCHI/IIO TCX NI UHBIX SIBJIGHI/Iﬁ u HpOHCCCOB.

4. Crenyer apryMeHTUPOBAHO 000CHOBATH COOCTBEHHYIO TIO3UIIHIO 110 CIIOPHBIM TEOPETUIECKUM BO-
npocam. [IpuBoUTh IpUMeEpBL. 3a/1aBaTh 10 X0y M3JIOKEHUS JICKIIMOHHOTO MaTepualia pUTOPUIECKUE BO-
IPOCHl ¥ CaMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTHBU3ALUU MBICIUTEIBHON NEATEIbHOCTH
CTY/ICHTOB, IOBBIIICHUIO MX BHUMAaHHS M MHTEpEca K MaTepually JICKIIUH, ee coaepxkanuto. [IpernomaBarein
JIOJDKEH PYKOBOJUTH PabOTON CTYIEHTOB 1O KOHCIIEKTUPOBAHHIO JICKIIMOHHOTO MaTepHala, MoI4epKUBaTh
H€O6XOI[I/IMOCTI) OTpa)KeHI/ISI B KOHCIICKTAaX OCHOBHBIX HOJIO)KGHI/Iﬁ H3yqaeMOﬁ TEMBI, OCO6O BBIACIIASA, KaTC-
ropuaJIbHBIN anmnapar. B 3axkiounTenbHON 4acTH JIEKIMH HEOOXOAMMO c(OpPMYIHpPOBATH OOILIUE BBIBOJbI
[0 T€ME, PaCKPBIBAIOIIME COAEPKAHUE BCEX BOIPOCOB, NOCTABIEHHBIX B JeKIUU. OOBABUTH IUJIAH OUepell-
HOTO HpaKTI/I‘{eCKOFO 3aHsATUA, 1aTb KpaTKI/Ie peKOMeH[IaIII/II/I 110 ITOAT'OTOBKE CTYZIGHTOB K CGMI/IHapy. OHpe-
JEIUTh MECTO U BpPeMsl KOHCYNbTALUU CTyJEHTaM, MOXKEeTaBIINM BBICTYIIUTh HA CEMHHApe C JOKIaJaMu U
pedeparamu.

5. Ha mocnennei nekuuu yaenuTs Bpems g 0030pa Hanboliee BaXKHBIX MOJOKEHUH, paCCMOTpPEH-
HBIX B Kypce.

2. YxazaHwus IS IPOBEICHUS 1a00paTOPHBIX 3aHATHH.

Cobintoiate TpeOOBaHUS TEXHUKHU O€30MAaCHOCTH M IPOBOAUTH HEOOXOAMMBIE Pa3bsACHEHUS O Mpa-
BUJIbHOCTH TIOBEJICHUS B J1a0OpaTOPUH.

[lepen BbIMOMHEHUEM J1a0OPATOPHOUN PaOOTHI IPOBEPUTH CTETIEHH TOTOBHOCTH CTY/IEHTOB, HATIOMHUTD
U 00CYIUTHh OCHOBHBIE TEOPETUUYECKHE MOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOIMMO /I OCMBICTIEHHOTO BBI-
HOJTHEHUs paboT.

3a01aroBpeMEeHHO MPOBEPUTH PAOOTOCTIOCOOHOCTh TabOPaTOPHBIX YCTaHOBOK. Hanmuume meroaunue-
CKHX yKa3aHUH K MPOBEACHHIO JTA00paTOPHBIX paboT. [loaroToBUTh MHAWBUYaTBHOE 33JaHHUE 110 YCTAHOB-
K€ PEKUMOB PalbOTHI JJaOOPATOPHBIX YCTAHOBOK ISl KAX/IOTO CTYAEHTA, B COOTBETCTBUE CO CIIUCKOM CTY-
JICHTOB.

B mporuecce BbimosiHEHUs: pabOTHI ClieyeT MOCTOSHHO OOLIAaThCsl CO CTYACHTAaMH, HE JOMYycKas 110
BO3MOKHOCTH UX HEMPABWIbHBIX IEUCTBUU.

TpebGoBath, 4TOOBI OCHOBHBIE PE3YNHTATHI IKCHEPUMEHTOB OBLIM 3a()UKCHpPOBAHBI CTYICHTAMHU B
MMCbMEHHOM BHJIE.

[Tpu mpueme 3avera mo padore TpedbOBaTh OTYET O MPOAETAHHON paboTe, I/I€ JOKHBI OBITh OTpaXKe-
HbI OCHOBHBIE PE3YyJIbTAThl U BBIBOJIBI.



3.YKa3zaHus 10 KOHTPOJIIO CAMOCTOSITEIbHOW PabOThI CTYACHTOB

[To ycmMoTpeHHIo mpenoaaBaTessl 3aJaHie Ha CAMOCTOATENIFHYIO pab0OTy MOXKET OBITh WHANBUAYaTb-
HBIM WIH (PPOHTAIBHBIM.

[Ipn ucnonp30BaHUM MHIMBHIYATbHBIX 33JaHUN TPeOOBAaTh OT CTYACHTA MUCHMEHHBIH OTYET O MPO-
JIeITaHHOU padoTe.

[Tpu npuMeHeHnN (POHTAIBHBIX 3alaHU BECTH KOJIJICKTHBHBIE OOCYXIECHUS CO CTYJIEHTaMU OCHOB-
HBIX TEOPETHUYECKUX TOJOKECHUH.

C 1enpi0 KOHTPOJISI Ka4eCcTBA BBITIOJHEHUSI CAMOCTOSITEILHON paboThl TpeOoBaTh MHIWBUAYaAIbHBIC
OTYETHI (JIOIYCTHMO BMECTO MMCbMEHHOTO OTYETa MPUMEHATh HHUBH1yaIbHbIE KOHTPOJIbHBIE BOTIPOCHI).

IIporpamma cocraBiieHa B cooTBercTBuHM ¢ TpeboBanusmu OC HUSAY MU®DU u y4eOHBIM TUTAaHOM
OCHOBHOM 00pa3oBaTeIbHON MpOrpamMMBbI 10 HampapiieHuto moarotoBku 13.03.01 TemiosHeprerruka u Ter-
JOTEXHHKA.

Pabouyro nporpamMmmy coctaBui: AoueHT Y ctuHoB H.A.

Penenzent: nouent Kocrun [ A.

[Iporpamma ono6pena na 3aceganuu Y MKH 13.03.01 TenosnepreTrka u TEIUIOTEXHUKA.

[Ipencenarens yueOHO-MeTOIMUECKON KoMuccun PazyBaes A.B.



