MUHUCTEPCTBO HAVKU U BBICILIET'O OBPAZOBAHUS
POCCUICKOU ®EJEPALINN
denepaabHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIICTO 06paBOBaHI/I}I
«TONBATTUHCKUHN TOCYIAPCTBEHHBIN YHUBEPCUTET

b1.B./1B.04.02

(unoexc Oucyunnumot)

PABOYASA TIPOIT'PAMMA JUCHUIT/IMHBI

OU3NKO-XUMHUYECKHUE MTPOLIECCHI ITPU MANUKE

(HaumeHoB8aHUe OUCYUNTIUHDL)

10 HAIIPaBJICHUIO TTOJATOTOBKH (CHEIIMaTIbHOCTH)
22.04.01 MartepuanoBeICHUE U TEXHOJIOTUU MATEPUATIOB

(KOO U HAUMEHOBAHUE HANPABIEHUsI NOO20MOBKU, cneyuanbHocmu 8 coomeemcmeuu ¢ @IOC BI10/ @I'OC BO)

CBapka u maiika HOBBIX METAUTUIECKIX U HEMETAJUTMUECKUX HEOPTaHUIECKIX
MaTepHUAIIOB

(ranpasnennocmo (npogunv)/cneyuanuszayus)

®dopma oOydeHuUs : OUHAast
["ox Habopa: 2019

PacnpenesieHue 4acoB JMCUMILIMHBI 10 ceMeCTPaM M BUAaM 3aHATHI (110
yueOHOMY ILIaHY)

KoanuectBo 3ET 5
Yacos no PYII 180
Buapl koHTpOJIS B JK3aMeHbI 3aueTsl Kypcosbie Kypcosbie KonTpoasnbie
cemMecTpax: NPOEKThI pa6oThI (s 3';?,?::0'}', top-
MBI 00yueHHs1)
2 - - - -
NoNe cemecTpoB
1 2 4 6 7 8 9 10 11 Htoro
3ET no cemecTpam 5 5
Jlekuuu 24 24
JIaGoparopubie 32 32
IIpakTHYecKue 24 24
KonrakrTHas padora 80,25 80,25
Cam. paGora 99,75 99,75
Koutpoan
Hroro 180 180

TonpsatTH, 2019




Paboyas nporpamma cocrasiieHa Ha ocHoBaHUA PI'OC BO u yuebHOro riana
ganpaiieHus noarotoBku 22.04.01 MartepuaaoBeeHUE U TEXHOJIOTHU

MAaTCpUuaIOB

(k00 u Haumenosanue nanpaenenus nod2omosku, cneyuarbrocmu 6 coomsemcemeuu ¢ @I'OC BIIO/®I'OC BO)

PeHeH3I/IpOBaHHe paﬁoqeﬁ nporpaMmbl TUCHUIIJIMHBI:

OtcyTtcTByeT

VYyebnas (pabouast) mporpamma ogoOpeHa Ha 3aceaHuu Kadeaps
COM/IuPIT (mpotokon 3acemanus Ne 1 ot « 30» aBrycra 2019 r.).

Cpok aeiicTBus padoyeil mporpaMmsl AucHUILIUHBI 10 « 30» aBrycra 2021 r.

Nudopmanus 00 akryaaunsanuu padoyeil mporpaMMsbl 1M CHUNINHBI:

ITpoTokomn 3acenanust kadeapor Ne OT «__ » 20 1.
[Iporokon 3aceqanus kagenpel No 0T «__ » 20 1.
[Iporokon 3aceqanust kageapbl No 0T «__ » 20 1.
[Iporoko:n 3aceqanus kadenpnr No OT «__ » 20 1.

COI''TACOBAHO
3aseayronmi kadpeaporr COMJIuPII B.B. Enslos
(BBIMMyCKatolei HampaBJieHue (CIEIHalIbHOCTD)) (noonucy) (1.0. Pamunus)
« » 20 T
VYTBEPX/IAIO
3aseayronmi kadpeaporr COMJIuPII B.B. Enblos
(paspabomasweti PI]]) (noonucw) (1.0. Pamunus)

« » 20 T




AHHOTALUSA
AUCHUILINHBI (Y4eOHOr0 Kypca)
b1.B./1B.04.02 ®u3nko-xuMu4YecKHe Npouecchbl Npyu namke

[Talika MeTaIoB MPUOOPETAET C KaX/IbIM TOJOM OOJIblIIEE 3HAUEHHUE B pa3iiny-
HBIX 00J1acTsAX TeXHUKHU. [IpuMeHeHmne ee OyaeT Bo3pacTaTh B CBSI3U C IPUMEHEHUEM
U IPOU3BOJCTBOM HOBBIX KOHCTPYKIIMOHHBIX MAaTEpUajOB (BBICOKOJEIMPOBAaHHBIC
CTaJIM, UHTEPMETAJUIUIHbIE MaTepHalIbl U Jp.), CBAPKAa KOTOPHIX BBI3BIBAET 3HAUM-
TenbHbIE TpyAHOCTU. [loaTOMYy Hapsiny ¢ pa3pabOTKO# MPHUMOEB, (PIIIOCOB, Ta30BbIX
Cpell U CIIOCOOOB HArpeBa BCTAET 3a/1a4a BCECTOPOHHETO M3YUYEHUS NPUPOABI IIPOTE-
KAIOLIMX IIPU ManuKe MPOLECCOB.

B kypce paccmarpuBaroTcs MeTayUTyprudeckue M (U3HKO-XMMHYECKHE TMpo-
LECChl NPH Mailke, KHHETHUKa 00pa30BaHUs MAsTHBIX COEIMHEHHM, MPOLECCHI, MPOTe-
Kawlye npu (IocoBaHUM, B3aUMOJECUCTBUU C Ta30BBIMHU CpellaMd, CMayMBaHHM,
KAllWUIIPHOM TEYEHUU NpUIos. PaccMaTpuBarOTCA METOABI U3YyYEHUSA CTPYKTYpHI,
($a30BOro M XMMHUYECKOIO COCTaBa MasHbIX COEAUHEHHM. M3yuaroTcs TexHoJIornye-
CKME U BCIIOMOTI'aTeJIbHbIE MAaTEPUAJIbI JUIs IIAMKHA, OCHOBHBIE ONIEpAllMU U IIPUHLIUIIBI
IPOEKTUPOBAHUS TEXHOJOTHYECKUX MPOLIECCOB MAaKU U OCOOEHHOCTHU U3TOTOBJICHUS
TUIIOBBIX MAAHBIX KOHCTPYKIIUH.

1. Heab 1 3a1a4n M3yYeHUS TUCUHUILIIMHBI

[lear — obecnieunuTh CTYJAEHTY YPOBEHb KOMIETEHIIMN JIJIsl perieHus npodec-
CHOHAJIBHBIX 33714 MO0 MPOCKTHUPOBAHUIO (PUBMKO-XUMHUUYECKUX YCIOBHU (POpMHUPO-
BAHUs KAaYECTBEHHOI'O NAsSHOTO COEAWHEHUS B PA3JIMYHBIX COUETAHUAX «IIAsieMbIU
MaTepuai — IPUIION».

3amaun:

1. ®opmupoBaHue 3HaHHUI O BIMSHUU BHEIIHUX (PU3UKO-XUMUYECKUX YCIOBUU
Y PEKHUMOB TMAMKH HA CBOMCTBA MasiHBbIX COCITUHEHNU;

2. ®opMUpOBaHUE 3HAHUK O crmocobax W (PUIUKO-XUMUYECKUX YCIOBUSX
yhOpaBieHus] (PU3UKO-XUMUUYECKUMU TPOIECCAaMU C IIE€JIbI0 TMOBBIIICHUS] MEXaHUuYe-
CKHMX M DKCIUTYyaTaIl[MOHHBIX CBOMCTB MAassHbIX COEAUHEHUN

2. Mecto aucuumiaunbl B cTtpykrype OIIOII BO

JucuunnrHa «@U3UKO-XUMHUUYECKHUE MPOLIECCHI MPU MANKE» SBISETCS TUCIU-
TUTMHOM BXOJAIIEH B 4acTh (OPMHUPYEMYIO y4aCTHUKAMU 0Opa30BaTENbHBIX OTHO-
ICHUH.

Jucrumninabl, yuyeOHbIe KypChl, HA OCBOCHHMHM KOTOPBIX Oa3WpyeTcsl JaHHAs
mucuuruimHa: «dusukay; «Xumus»; «TeopeTuueckue OCHOBBI MauWkn»; «Marepua-
JIOBEJICHUE U TEXHOJIOTUHA COBPEMEHHBIX U MEPCIIEKTUBHBIX MAaTEPUATIOBY.

JlucuuIuinHbl, yueOHbIEe KYpChl, I KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBIKK, MpHOOpETaeMble B pe3yibTaTe W3Y4YEHUsI JAHHOW JUCHUIUIMHBI. HAy4YHO-
uccleaoBarenbekas padoTa, MOoJArOTOBKA MAaruCTEPCKOMN JUCCEPTAIIUH.



3. [lnannpyemMble pe3yabTaThbl 00y4eHHs MO JMCUMUILINHE, COOTHECEHHbIE C
IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOECHHUsI 00pPa30BaTeIbHOM MPOTrPaMMBbl

®opmupyeMbie 1 KOHTPOJIHPYeMbIe
KOMIIeTeHIIUH

IInanupyemMsble pe3yJbTaThl 00y4eHHs

CriocobeH MPUMEHSATh POrPECCHBHBIE
TEXHOJIOTUU CBApKU M IIaHKH, METO.bI
OKCIIyaTal[id TEXHOJOTHYECKOro 000-
PYZIOBaHUs IIPH MU3TOTOBJIEHUH CBAPHBIX U
nasueix u3gaenui (I1K-3)

3HaTh: IPOrPECCUBHBIE TEXHOJIOTUU U 000PYOBaHHE
IpUMEHsSIeMbIE IIPH CBapKe, aiike U POACTBEHHBIX
mpoueccax

VYMerTh: MMPUMCHATH NPOTPCCCUBHBIC TCXHOJIOTUH
CBapKH W MMalKH, METOJIbI SKCILTyaTalluu
TEXHOJIOTHUYCCKOI'O O60py2[OBaHI/I$I IIpU U3TrOTOBJICHUU
CBApHBIX W MAasSHBIX U3JIENIUH U B POJACTBEHHBIX
poIeccax

Biianers: mporpecCUBHBIMU TEXHOJIOTUSAMU U
000pyI0OBaHUEM TPUMEHSEMBIM IIPH CBapKe, Malke u
B POJCTBEHHBIX IIpOLECCAX

Crioco0eH OCyIIEeCTBIIATh AaHATTU3 HOBBIX
TEXHOJIOTUH MPOU3BOJICTBA MATEPHAJIOB
pa3pabaTbIBaTh PEKOMEHALNH 110 COCTa-
BY U crioco0am 00pabOTKH KOHCTPYKIIH-
OHHBIX, HHCTPYMEHTAJIbHBIX, KOMIIO3H-
IIMOHHBIX M MHBIX MAaTEPHAJIOB C LEIBIO
MOBBIIIIEHUS UX KOHKYPEHTOCIIOCOOHOCTH

(IIKO-3)

3HaTh cIOCOOBI 00PaOOTKN KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIbHBIX, KOMITO3UIIHOHHBIX U HHBIX
MaTepuaJIoB

YMeThb AHAJIIN3UPOBATHL HOBBIC TCXHOJIOT'UH
ITPOMU3BOJACTBA MAaTCPUAJIOB.

Brianets HaBbIKaMu pa3padaTKu peKOMEHIAINHI 110
COCTaBy M c1tocobamM 00pabOTKH KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIbHBIX, KOMIIO3UIIHOHHBIX U HHBIX
MaTCpHrajIoB € HCIIbIO MOBBIMICHUS UX
KOHKYPEHTOCIIOCOOHOCTH.

Cnoco0OeH MoJenupoBaTh MPOLECCHI
00pabOTOK U MPOrHO3UPOBATH
pe3yNbTaThl UX OCYIICCTBICHUS MTPU
Pa3MUYHBIX PEeXKHUMaxX, B TOM YHUCIE C
HCIOJIb30BAHUEM CTAHAAPTHBIX ITAaKCTOB
KOMITBIOTEPHBIX TIPOTPaMM H CPEACTB
ABTOMATHU3UPOBAHHOI'O ITPOCKTUPOBAHUA

(IIKO-4)

3HaTh Ipolecchl 00pabOTOK MaTepuanoB, B TOM YHCIIE
c HCTOJIb30BAHNUEM CTaHJAPTHBIX MIaKeTOB
KOMIIBIOTEPHBIX IporpaMm U CpEenCTB
aBTOMAaTH3UPOBAHHOTO MTPOEKTUPOBAHMS

YMeTb: MoOAenMpoBaTh Mpolecchl  00paboToKk U
MIPOTHO3UPOBATh PE3YNbTAThl UX OCYLIECTBICHUS MPHU
Pa3IMYHBIX pEeXUMax, B TOM YHCIIE C UCIOIb30BAHUEM
CTaHJApPTHBIX MAKETOB KOMIIBIOTEPHBIX MpPOTrpamMm U
CPEJCTB aBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHHUS

Bnagers: HaBbIKaMU  MOJEIMPOBAHUS  MPOLECCOB
00pabOTOK M TPOTHO3MPOBAHUS pE3YJIbTATOB HX
OCYILIECTBJICHUSI TPU pPA3IUYHBIX PEXKHUMax, B TOM
4lUCliE€ C MHCIOJIb30BAaHUEM CTAHJAPTHBIX IIAKETOB
KOMITBIOTEPHBIX porpamm u CpEeJIICTB
aBTOMATHU3MPOBAHHOT'O MPOEKTUPOBAHUS

[Tpodeccuonansuas komnerenuus (ITKO-
5)

Conep:xanue TMCHUIVIMHBI (Y4€0HOT0 Kypca)

Paszaes, moayJib

IMoapa3zaen, Tema

Bsenenue.

Du3uKO-XUMHYECKHE U MCTAJLTYPIrUiICCKHUE NPOUCCCHI IIPpH manke

OcHoBHbIE TOJIOKEHUSI (GuU-

Omnpenenenne U 0COOCHHOCTH TTAHKH

3UKO-XHUMHUYCCKUX mnpouncc-

Kunernka 06pazoBaHus assHOTO COSTUMHEHUS




Pa3znes, moayJib

IMoapa3zaen, Tema

COB MU MaiKe.

DU3UKO-XUMUYECKHE  TIPO-
LEeCChl IPOTEKAIUe MpH
drocoBaHuM

Ocobennoctu GuIr0COBaHMs MTPH MaiKe

PactBopenue meTaisioB Bo (irocax, peakTUBHO-(IIr0coBas naiika

IIpoueccsl ynaneHusi OKCUA-
HOW TUIEHKM W aKTUBUPOBA-
HUSA TasieMON IOBEPXHOCTH
IIPU IalKe B ra30BbIX Cpeaax

VY naneHue OKCUAHOHN IJIEHKU NpU Maiike B aKTUBHBIX Ia30BbIX Cpe-
nax. BsaumopnencTBue ra3oBbIX cpepn ¢ MerauiaMu. KoHTakTHOE
TBEpJ0-Ta30Boe I1aBieHue. [1alika B mapax MeTayuIoB.

CMaunBaHue u KallnJUIAPHOE
TCUYCHUC IIPUIIOCB

[ToBepXHOCTHAST SHEPIusl KUAKUX W TBEpIAbIX Ted. [ToBEepXHOCTH
paznena ¢as.

CMaunBaHue u KalluJUIAPHOC
TCUYCHUC IIPUIIOCB

CMauuBaHue U paCTCKaHuC. VcnoBus cMauMBaHUU U PACTCKaHUA

KaHI/IHHHpHOG TECUYCHHUE IIPUITIOCB B 3a30P€.

[ToHM>kEeHME TPOYHOCTH METAUIOB IOJ ACHCTBUEM IIPUIIOEB H
(hrocoB.

Muddysus

U pacTBOPEHUE

OcHoBHBIE TTONIOKEHUS Teopul Tuddy3un. Juddysns B KUAKONU U
TBEPJ0H (hazax

Hcnapenne MeTasuloB IpH MaKKe.

KonTakTHOE TBEpao-XKuAKOE IIaBieHUe. KOHTaKTHO-peaKTHUBHAs
namka.

Kpucramm3zanusi.

DU3NKO-XUMHYECKUE IMPOICCChl U KWHCTUKA KPUCTAJUIM3 AU,

OO0mas TpyroeMKoCcTh TUCUMILIUHBI (YueOHoro kypca) — 5 3ET.




4. CTpyKTypa M cofep:KaHue JUCHUILTUHBI « DU3HKO-XUMHUYECKHUEe MPolecchl P NaikKe»

CemecTp u3zyuyeHus 2

Buabl yueOHoii padoThl

CamocrosiTe/ibHasA
KonrakTHas (B yacax)
padora
BCEro . DopMmbI nponf-
= | JlCHM eKIm, Heo0xogumbie
& |maGopaTopHbIX, Dopmbl Pexomenpye-
Paznen, <IN MaTepHAJIbHO-
MOYIE Ioapa3nen, Tema 2 S| 8 3| MPAKTHUCCKUX | b TeXHHeCKIe TeKyllero | Masi JiuTepary-
i . OpPMbI OpraHu-
y = | & 8| e S sauATHii, MeTO s p p KOHTPOJISA pa (Ne)
= g 5| m= S+ Abl 00yueHus, C; 3allUd CAMOCTOS- pecypchnl
£| 8| E| 2 5| peanmyiomme | | reqpHoii paboTbl
S| 8| &| S =|npumensiemyio
S| = : o0pasoBaTelib-
=l E @ HYIO0 TE€XHOJIO-
T
Tema 1.1. Jlexmus,
dusuko- HArJsIHbIE N3yuenue KoH-
Paszpgen 1. XMMITICCKHE M Me-| (BU3yaJIbHBIC) 3 CIIEKTOB U PEKO- 1K, npoekrop, [10,2,3,6]
Beenenue. TaJUTyprU4ecKue U CJIOBECHbBIE MEH]IyeMOM JTuTe- auTeparypa B
MIPOIIECCHI npu METO/IbI 00Y- paTypsl
Tanke YEHUA
Jlexims,
Tema 2.1. HarJIsAHbIE N3yuyenue KOH-
Onpenenenue 1, (BU3yalbHBIE) 3 CIIEKTOB M PEKO- 1K, npoexkrop, [3,6]
p ) O0COOCHHOCTH TaW- U CJIOBECHbBIE MEH]IyeMOM JTuTe- auTeparypa ’
aznen 2.
KU METObI 00Y- aTypbl
OcHOBHBIE  TIO- 4 patyp
YeHUs
JnoxeHus  usu-
Jlexuus, N3yuenune KoH-
KO-XUMHUYECKUX
Tema 2.2. HArJsIHbIE CIIEKTOB U PEKO-
MPOIIECCOB  TIpH .
aiiKe Kunetnka o6pa3o- 2 (BU3yasbHBIC) 3 | MeHayemoi ure- 1K, mpoexkTop, CobecenoBanue [10,2,3,6]
' BaHMS MasHOTO CO- U CJIOBECHBIE paTyphl, OAro- auTeparypa Nel B
eAMHEHUS METO/IbI 00Y- TOBKa K TECTHUPO-
YEHUS BaHMO Nel.
[TpakTryeckoe 3a- 2| 1 [TpakTnye- 3 W3yuenune KoH- ITK, mpoekTop, [3,6]




Buabl yueOHoii padoThl

CamocrosiTesibHAsA
KonrakTHas (B yacax)
padora
BCEro . DopMBI nponf-
< | JleHaeKunmd, Heo0xoaqumbie
N &= |naGopaTopHbIX, DopMbI Pexomenpye-
Paznen, 2 ow MaTepHAJIbHO-
Ioapa3zaen, Tema 2| S| 8 | NpaKTHYECKAX | TeKyIero | Masi JIuTepary-
MOIYJIb = | E &| 2 2(zansTnii, mero-| = | (POPMBI OPranu- TeXHHYEeCKHe N
= o2 9o 3] KOHTPOJISA pa (Ne)
=| S| 7| = & a1 odyuenus, S | 3aLMH CAMOCTOS- pecypchl
£ 8| 8 = >3 | peammylomwe | o | renpHOI paGoTHI
=18 <| % | npumensiemyio
< g- E o0pa3oBareb-
= @ HYI0 TEXHOJIO0-
T
HaTHe 1. CKO€ 3aHSTHE, CIIEKTOB M PEKO- auTeparypa
Ocobennoctu NPaKTUYECKHE MEHIyeMOH JTTe-
dbopmupoBaHU U METO/1bI 00Y- parypsl
KJ1accupuKanus 4eHus, pabdo-
NasHbIX  COEIHUHE- Ta B MaJbIX
HH rpynmnax
Jlexims,
Tema 3.1. HarJIsAHbIE N3yuyenue KOH-
OcobenHoctu 5 (BU3yalbHBIE) 4 CIIEKTOB U PEKO- 1K, mpoekTop, [3,6]
¢dmrocoBaHus  pU U CIIOBECHBIE MEH1yeMOil uTe- auTeparypa ’
Paznen 3. naike METO]IbI 00Y- paTypsl
dusuko- YEHUA
XUMHYECKHUE IToaroroBka Teo-
IpoIeccsl  Mpo- €THYECKOTr0 Ma-
P p JlabopaTopHas pa- p CobecenoBanue
TEKaloUIfe TpU Tepuana k 1ab. pa-|  YcTaHOBKa s
6ora 1. nepen 1ad. paob.
¢brocoBaHNH Pa6ora B Ma- 6ote. Odopmite- | Harpesa, BEChI, IO-
Kunetrnka mporiec- 6 2 4 [Tposepka 3na- | [10,2,3,4,5,6]
JIBIX TPYIIIax HUE OTYeTa 1Mo Jal.| TEHIHOMETp, TePMO- N
ca  (mrocoBaHus, HUI 110 UTOram
paboram. Ananu3 | napa, [1K, mpoextop
camorocoBaHue 1ab. pab. Nel
pe3yIbTaTOB U BbI-
BOJIbI




Buabl yueOHoii padoThl

CamocrosiTeJbHast
KonrakTHas (B yacax)
padora
BCEro . DopMmbI nponf-
= | ACHMIA JICKIHH, Heo6xoaumMbie
N &= |naGopaTopHbIX, DopMbI Pexomenpye-
Paznen, 2 ow MaTepHAJIbHO-
MOYIE IMoapasnen, Tema 2 S| S, 2| MpaKTHUECKUX | o TeXHHUECKHE TeKyllero | Masi JUTepary-
=3 7 - OpPMBbI OpraHu-
y S| 8 g| g ofamaru, mero-) g P P KOHTPO.Is1 pa (Ne)
=| S| 7| = & a1 odyuenus, S | 3aLMH CAMOCTOS- pecypchbl
£ 8| 8 = >3 | peammylomwe | o | renpHOI paGoTHI
=18 <| % | npumensiemyio
< g- E o0pa3oBareb-
= @ HYI0 TEXHOJIO0-
T'H1o
Jlexuus N3yuenue KoH-
Tema 3.2. 1HA, ya
HaIJISAHbIC CIICKTOB M PEKO-
PactBopenne Me- N
(BU3yalbHBIC) MEHyeMOil TuTe- I1K, mpoektop, |CobecenoBanue
TaJJIOB BO (rtocax,| 2 4 [2,3,6]
Y CJIOBECHBIC paTypsl, IOJTO- JUTEepaTypa Ne2
PEaKTUBHO-
. METOJIbI 00Y- TOBKa K TECTHUPO-
(dbmrocoBas maiika
YeHUS BaHUIO No2,
IIpakTrue-
[IpakTuueckoe 3a- CKOE 3aHSATHE,
N3ydenue KoH-
HATHE 2. fpaKHeckie CIIEKTOB U PEKO ITK, mpoekTo
Paznen 4. XapaxkTepucTHKa 2| 2 |wmeronmsl 00y-| 4 P > 1P P, [3,6]
MEHTyeMO# JTuTe- auTeparypa
ITpomeccer  ynma-|razoBbix cpen. OO0- yeHwus1, pabdo- ATVOLL
JICHUS OKCHIHOM |MacTh MPUMEHEHUS Ta B MaJIbIX patyp
IJICHKK W aKTH- rpymnmax
BUpOBaHMs mad-|JlabopaTtopHas pa- IToaroroska teo-
eMOll TMOBEpPXHO-|0o0Ta 2. peTHYEcKOoro Ma- CobecenoBanue
CTH IIpU Maiike B|YJaJICHHE OKCH/I- Tepuana K jal. pa- | DiekTpudeckas Ba- |mepe 1ad. pao.
. Pabota B ma-
ra3oBbIX Cpelax |HOW IUIEHKH TIpH 6 3 HEIX FOVIIHAX 4 6ote. Odopmite- | kyymuas neus, [IK, | IIposepka 3ua-| [10,2,3,4,5,6]
naiike B HEUTpasb- Pyl HHE OTYeTa 110 J1al. MIPOEKTOP HUH 110 UTOraM
HBIX Ta30BbIX Cpe- pabotam. AHanu3 na6. pab. No2
JlaX U BaKyyMe pE3yNbTAaTOB U BbI-




Buabl yueOHoii padoThl
CamocrosiTe/ibHasA
KonrakTHas (B yacax)
padora
BCero , ®DopMbI IpOBe-
& N
< | JleHaeKunmd, Heobxoaumbie
&= |naGopaTopHbIX, DopMbI Pexomenpye-
Paznen, 2 ow MaTepHAJIbHO-
Hoapa3nen, Tema 2| S| 8 =|UPAaKTHUECKUX | TeKyllero | Masi JiuTepary-
MOoaYyJIb = | = E £ 2 3ausTHii, veTo- < (¢opMmbI opranu- TeXHUYECKHE
== ’ 3] KOHTPOJISA pa (Ne)
=| S| 7| = & a1 odyuenus, $ | 3aumm camocTosi- pecypchl
£ 8| E :’E peaqmsylomme | | TeJILHON PaGoThI
=18 <| % | npumensiemyio
< g- E o0pa3oBareb-
= @ HYIO0 TE€XHOJIO-
T
BOJIbI
Jlekuus
Tema 4.1. ’
HarJsiAHbIC N3yuenue KoH-
YnaaaeHnue OKCHI-
. (BU3yaJbHBIC) CIIEKTOB U PEKO- 1K, npoekrop,
HOW IUICHKH TIpH| 2 4 " [3,6]
. U CJIOBECHBIE MEH]IyeMOM JIuTe- auTeparypa
naike B aKTHBHBIX
METO]IbI 00Y- paTypsl
ra3oBbIX cpejiax
YeHUs
IIpakTrue-
[IpakTnueckoe 3a-
CKOE€ 3aHsTHE,
HATHE 3. N3yuenune KoH-
Ynanenue oOkcupg MpaKTireckie CIIEKTOB U PEKO 1K, mpoekrop
. 2| 3 |wmeronsl 00y-| 4 . ’ ’
HOM IUICHKU TIpHU MEH]IyeMOM JTuTe- auTeparypa
N yeHwus1, pabdo-
naike B aKTHBHBIX paTypsl
Ta B MaJIbIX
ra3oBbIX cpefax
rpynmnax
Tema 4.2. Jlexuus, N3yuenune KoH-
B3aumopeiictBue HarJIsiAHbIC CIIEKTOB U PEKO-
ras’oBeIX  Cpel  ¢| , (BU3yasbHBIC) 4 MEHyeMOM JInTe- 1K, mpoexkTop, CobecenoBanue [2,3.6]
Meramuiamu.  Kon- U CJIOBECHBIE paTyphl, OAro- auTeparypa Ne3 ”
TaKTHOE  TBEPJIO- METO/IbI 00Y- TOBKa K TECTHUPO-
razoBoe  IUIaBJe- YEHUS BaHMIO Ne3.




Buabl yueOHoii padoThl

CamocrosiTeqbHasi
KonrakTHas (B yacax)
padora
BCero . ®DopMbI IpOBe-
< | JCHMI JICKIIHH, Heo0xogumbie
&= |naGopaTopHbIX, DopMbI Pexomenpye-
Paznen, 2 ow MaTepHAJIbHO-
Hoapa3nen, Tema 2| S| 8 5| TpaKTHYECKUX v TeKyllero | Masi JiuTepary-
MOoaYyJIb = | = E £ 2 3ausTHii, veTo- < (¢opMmbI opranu- TeXHUYECKHE
== ’ 3] KOHTPOJISA pa (Ne)
=| S| 7| = & a1 odyuenus, $ | 3aumm camocTosi- pecypcbl
£ 8| E : S| peammsylomme | o | TeJpHON PabOTHI
=18 <| % | npumensiemyio
< g- E o0pa3oBareb-
= @ HYIO0 TE€XHOJIO-
T'H1o
Hue. llaitka B ma-
pax METaJIJIOB.
Tema 5.1. Jlexmus,
[ToBepxHOCTHAs HarJIsIHbIC N3yuenue koH-
OHEPrUS JKUIKAX H| 4 (BU3yasbHBIC) 4 CIIEKTOB U PEKO- [1K, mpoekTop, [10,2,3,6]
TBepabIX Ten. Ilo- U CJIOBECHBIC MEH]IyeMOM JTuTe- auTeparypa e
BEPXHOCTh pazjena METO/IBI 00Y- aTypsl
Paznen 5. P p y patyp
bas. YeHUs
CMaunBaHue U
[IpakTnueckoe 3a- IIpakTrue-
KanWUIIpHOE Te-
HsTHE 4. CKO€ 3aHATHE,
YEHUE NPUTIOEB N3yuenune KoH-
[ToBepxHOCTHAs MPaKTUYECKHE
CIIEKTOB U PEKO- [1K, npoekrop,
SHEPTHUsl KUJKUX U 4| 3 |wmeronsl 00y-| 4 o
MEH]TyeMOM JIuTe- auTeparypa
TBepabix Ten. Ilo- yeHwus1, pabdo- ATVDEL
BEPXHOCTh pa3zelia Ta B MaJIbIX patyp
¢bas. rpynmnax
Tema 5.2. Jlexuus
Paszpgen S. o N3yuenne KoH-
CmauuBaHme u HArJIsIHbIC
CmauyuBanue " CIIEKTOB U PEKO- [1K, npoekrop,
pactekanue. Ycio-| 1 (Bu3yanpHbIC)| 4 . [3,6]
KammuIIpHOE Te- MEH]TyeMOM JIuTe- auTeparypa
BUS CMAYMBaHUHU U 1 CIIOBECHBIC
YEHUE MPUIIOEB paTypsl
pacTeKaHus METOJIbI 00Y-
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Buabl yueOHoii padoThl

CamocrosiTe/ibHasA
KonrakTHas (B yacax)
padora
BCero , ®DopMbI IpOBe-
& N
< | JleHaeKunmd, Heobxoaumbie
&= |naGopaTopHbIX, DopMbI Pexomenpye-
Paznen, 2 ow MaTepHAJIbHO-
Hoapaszaen, tema 2| S| 8 =|UPAaKTHUECKUX | TeKyllero | Masi JiuTepary-
MOoaYyJIb = | = E £ 2 3ausTHii, veTo- < (¢opMmbI opranu- TeXHUYECKHE
== ’ 3] KOHTPOJISA pa (Ne)
=| 2| 7| = & A o0y4enus, ? 3alluM CaMOCTOs- pecypchl
£ 8| E : S| peammsylomme | o | TeJpHON PabOTHI
=18 <| % | npumensiemyio
< g- E o0pa3oBareb-
= @ HYIO0 TE€XHOJIO-
T
YeHUs
Jlexuus,
Tema 5.3. HarJsiAHbIC N3yuenune KoH-
Kanumnapuoe te- 1 (BU3yalbHBIC) 4 cnektoB u peko- | IIK, mpoekrop, nute- [3,6]
YeHUE TPUIIOEB B Y CJIOBECHBIC MEHYEeMOM JINTe- parypa ’
3a30pe. METOJIbI 00Y- paTypsbl
YEHUS
IIpaxTrue-
[IpakTnueckoe 3a- CKO€ 3aHATHE,
N3yuenue koH-
HATHE 5. MPaKTUYECKHE
CIIEKTOB U PEKO- 1K, npoekrop,
Kanunnspuoe Te- 2| 3 |meronsl 00y-| 4 .
MEH]IyeMOM JTuTe- auTeparypa
YEeHUE TMPUIIOEB B yeHwusi, pabo- ATVOLL
3a3ope. Ta B MaJIbIX patyp
rpynmnax
Tema 5.4. Jlexuus, N3yuenue koH-
[lonmxenue npou- HarJIsiAHbIC CIIEKTOB U PEKO-
HOCTH  METAJUIOB| ,, (BU3yasbHBIC) 4 MEHyeMOM JInTe- 1K, mpoexkTop, CobecenoBanue [6]
noa NEeNCTBUEM U CJIOBECHBIE paTyphl, OAro- auTeparypa Ne4
npunoeB u  ¢uito- METO/]IbI 00Y- TOBKa K TECTUPO-
COB. YEHUS BaHMIO Ne4.
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Buabl yueOHoii padoThl

CamocrosiTe/ibHasA
KonrakTHas (B yacax)
padora
BCero , ®DopMbI IpOBe-
& N
< | JleHaeKunmd, Heobxoaumbie
&= |naGopaTopHbIX, DopMbI Pexomenpye-
Paznen, 2 ow MaTepHAJIbHO-
IMoapasnen, Tema 2| S| 8 =|UPAaKTHUECKUX | TeKyllero | Masi JiuTepary-
MOoaYyJIb = | = E £ 2 3ausTHii, veTo- < (¢opMmbI opranu- TeXHUYECKHE
== ’ 3] KOHTPOJISA pa (Ne)
=1 E > | = =S+ Abl 00y4yeHus, ? 3allUd CAMOCTOS- pecypchl
£ 8| E : S| peammsylomme | o | TeJpHON PabOTHI
= | 8| &| . =|npumensiemyio
'S g- E o0pa3oBareb-
= @ HYIO0 TE€XHOJIO-
T
Tema 6.1. Jlexmms,
OcHoBHBIE  TIOJIO- HarJisiJHble N3yuenue kou-
HKEHUS Teopun| o (BU3yalbHBIC) 4 CIIEKTOB U PEKO- [1K, mpoekTop, [3,6]
mapdysun.  dud- U CIIOBECHBIE MEHJIyeMOM JIuTe- auTeparypa ’
¢by3ust B )KUIKOU U METOJIbI 00Y- paTypsl
TBEpAOH (azax YEHUS
IIpakTrue-
CKO€ 3aHSATHE,
[IpakTnueckoe 3a- N3yuenune KoH-
MPaKTUYECKHE
Paznen 6. HsTHE 6. CIIEKTOB U PEKO- 1K, mpoekrop,
6| 2 |meronsl 00y-| 4 . [10,3,6]
Huddysus Hudodys3us B mpo- deHns, pabo MEH]IyeMOM JInTe- auTeparypa
U PacTBOpPEHHUE ecce Maiku. ’ aTypbl
p p H Ta B MaJIbIX patyp
rpymnmax
JlaGopatopHast pa- IToaroroska teo-
6ora 3. peTnydeckoro mMa- | Jnexktpuueckas Ba- |CobecenoBaHue
PactBopenne  oc- Tepuana K j1ab. pa-| KyyMHas Ieub, Me- |mepeq j1ad. pad.
Pa6ora B Ma- .
HOBHOT'O MeTalla B 12 2 HEIX FOVIIHAX 4 6ote. Odopmite- | tammorpapuueckuii | [IpoBepka 3ua- | [10,2,3,4,5,6]
pacruiaBe IpUIos, pyn HUe oTyeTa o nad.| mukpockomn, [IK, | Huii mo uroram
muddy3us  komrmo- pabotam. AHanu3 MIPOEKTOP na6. pab. Ne3
HEHTOB MpUIOS B pE3yNbTAaTOB U BbI-
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Buabl yueOHoii padoThl

CamocrosiTe/ibHasA
KonrakTHas (B yacax)
padora
BCero , ®DopMbI IpOBe-
& N
= | ACHMIA JICKIHH, Heobxoaumbie
&= |naGopaTopHbIX, DopMbI Pexomenpye-
Paznen, 2 ow MaTepHAJIbHO-
MOIYJb Tonpasnes, Tema = 2| & Z| pawimAccRt | (hopMBbI Opranu TeXHUYeCKHe TEKYILETo | Mas repary-
Ay = gl 8 & samaThii, meto- | P p KOHTPOJIsSI pa (Ne)
=| S| 7| = & a1 odyuenus, $ | 3aumm camocTosi- pecypchl
£ 8| E : S| peammsylomme | o | TeJpHON PabOTHI
= | 8| &| . =|npumensiemyio
'S g- E o0pa3oBareb-
= @ HYIO0 TE€XHOJIO-
T'H1o
OCHOBHOW METaJll. BOJIbI
Jlexuus,
Tema 6.2 HarJsIAHbIC N3yuenue koH-
- BU3YaJbHbIC CIIEKTOB U PEKO- [TK, mpoekTo
Wcnapenne metan-| 1 (Bu3y ) 4 P - 1P P> [10,2,6]
. Y CJIOBECHBIC MEH]IyeMOM JIuTe- auTeparypa
JIOB IIPH Maiike.
METOJIbI 00Y- paTypsbl
YEHUS
Jlexuus N3yuenue koH-
Tema 6.3. ’ i
HarJsiAHbIC CIIEKTOB U PEKO-
KonraktHOE TBEp- N
(BU3yalbHBIC) MEH]IyeMOM JTuTe- [1K, mpoektop, |CobecenoBanue
JT0-KUAKOe TuTaB-| 1 4 [3,6]
U CIIOBECHBIE partypsl, MOJro- auTeparypa No5
nenue. KoHtakTHo-
o METOJIbI 00Y- TOBKa K TECTUPO-
peakTHBHAas Manka.
Paznen 6. YEHUS BaHMIO Ne5
51 3Us [TpakTuue-
Audbdy [IpakTnueckoe 3a- P
U PacTBOpPEHUE CKOE 3aHsTHE,
HATHE 7. N3yuenune KoH-
KoHnrtakTHOE TBED MPAKTHACCKHIE CIIEKTOB U PEKO 1K, mpoekrop
6| 2 |meronsl 00y-| 4 . ’ ’ [3,6]
JO-KUJKOE  IJIaB- MEH]IyeMOM JIuTe- auTeparypa
4yeHus, pabo-
nenue. KoHtakTHO- parypsl
. Ta B MaJIbIX
peakTHBHAas Maika.
rpynmnax
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Buabl yueOHoii padoThl

CamocrosiTe/ibHasA
KonrakTHas (B yacax)
padora
BCero . DopMmbI nponf-
s | AcHWJICKINH, Heo0xonnMble
N &= |naGopaTopHbIX, DopMbI Pexomenpye-
Paznen, 2 ow MaTepHAJIbHO-
MOTYIE IMoapasnen, Tema 2 S| S, 2| MpaKTHUECKUX | o TeXHHUECKHE TeKyllero | Masi JUTepary-
=3 i - OpPMBI OpPraHu-
y T | &) g| @ g{sansmii, wero s P p KOHTPOJISA pa (Ne)
=| 2| 7| = & A o0y4enus, ? 3alluM CaMOCTOs- pecypchl
£ 8| E :’E peaqmsylomme | | TeJILHON PaGoThI
=18 <| % | npumensiemyio
< g- E o0pa3oBareb-
= @ HYI0 TEXHOJIO0-
T
JlaGopaTopHas pa-
6ota 4.
Oco0OeHHOCTH KpH-
CTAUTM3AIlUU  TIPH
N P ITogroroska teo-
naiike. Kpucramnu-
PETUUYECKOTO Ma- | DIeKTpUIecKas 1eyb,
3alMsl  OBTEKTHYe- CobecenoBanue
Tepuana K J1al. pa- | MasJIbHUK, IPUCIIO-
CKHUX CHCTEM, CH- nepen 1ad. paod.
Pa6ora B Ma- 6ote. Odopmute- cobsienue s
CTeM C HEOrpaHu- 8 2 4 ITposepka 3na- | [10,2,3,4,5,6]
. JBIX TPYIIIax HUE OTYeTa 1Mo Jal.| Harpy>KeHus, MOTEeH- .
YeHHOW pacTBOPH- HUU 10 UTOramMm
paboTtam. AHanIU3 |IIMOMETp, TEPMOIIapa,
Pazgen 7. MOCTBIO, CHCTEM, nab. pabd. No4
pe3yJIbTaTOB U BbI- [IK, npoextop
Kpucrammuzamus. [o0pa3yommx — Xu- BOJIBI
MHUYECKHE COeIH-
HeHusd. H3orepmu-
qyecKass KpUCTaJUIH-
3aIus.
Tema 7.1. Jlexuus, N3yuenne KoH-
dusuko- HarJIsTHbIC CIIEKTOB M PEKO-
. [TK, mpoektop, |CobecenoBanue
XMUMHYECKHE TMpo-| 2 (Busyanbhbie)| 3,75 | MEHIyeMOU JINTE- IHTeDaTDa NoG [10,2,3,6]
[IECChl M KHHETHKA Y CJIOBECHBIC paTypsl, OATO- patyp B
KPUCTAJUTN3AIIH. METOIBI 00Y- TOBKA K TECTHPO-
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Buabl yueOHoii padoThl

CamocrosiTeJbHast
KonrakTHas (B yacax)
padora
BCero , ®DopMbI IpOBe-
& N
< | JCHMI JICKIIHH, Heo6xoaumMbie
N &= |naGopaTopHbIX, DopMbI Pexomenpye-
Paznen, 2 ow MaTepHAJIbHO-
Hoapa3nen, Tema 2| S| 8 =|UPAaKTHUECKUX | TeKyllero | Masi JUTepary-
MOIYyJb = | 2| %| & & sansurnii, vero-| & | (POPMBI OPranu- TeXHUYECKHe
== 3] KOHTPOJISA pa (Ne)
=| S| 7| = & a1 odyuenus, S | 3aLMH CAMOCTOS- pecypchbl
£ 8| E :’E peaqmsylomme | | TeJILHON PaGoThI
=18 <| % | npumensiemyio
< g- E o0pa3oBareb-
= @ HYI0 TEXHOJIO0-
T'H1o
YEHMS BaHUIO Neb.
Iloaroroska k 3k-
3aMeHy (M3y4yeHue
KOHCIIEKTOB H pe- [1-14]
KOMEHIYEMOH JTU-
TepaTyphl)
24132124| 20
Hroro: 99,75
80,25 ’
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5. Kputepun u HOpMbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAIUM

@OpMBI TEKYILIETO KOHTPOJIS

YcnoBus gomycka

Kpurepuu 1 HOpMBI OLICHKH

CobecenoBanue nepes
nabopaTtopHoO# paboToit

O3HakoOMJIEHHE C
coJiepKaHueM J1abopaTopHOU
paboThl, opopmieHue O1aHKa
oTyeTa 110 J1abopaTOpHOU
pabore

JIOITYCK K BBITIOJTHEHUIO pa-
0OTEI

CTy#eHT 03HaKOMMJICS C COJIEPYKAHUEM M TOCIIe-
JIOBaTEIbHOCTBIO  BBINOJIHEHUST  J1a0OPaTOPHOIt
paboThl, OTBETHJ TPETOAABATENI0 HA BOIPOCHI,
oopmu O1aHK JUTS BHITIOIHEHUS J1aO0OPaTOPHON
paboTHI.

HE JIOMYCK K BBIIIOJHCHUIO
paboThI

CTyneHT He 03HAKOMUIICS C COJICpPKAHUEM U T10-
CJIEJIOBATEILHOCTHIO BBIMOJIHEHHS JIAOOPATOPHOU
paboThI, HE OTBETHJI MPETOJABATEII0 HA BOIPO-
Chl, HEe oopMIIT OJIAHK ISl BBITOJHEHUS J1a0bo-
paTopHOM pabOTHI.

[IpoBepka 3HaHUI 110 UTOraM
nabopaTopHBIX paboT (3amura
OT4YETOB 110 JI.p. Nel-4)

[Ipoxoxaenue cobeceqoBaHUS
U BBITIOJTHEHHUE JIAOOPATOPHOU
paboTsl

«3a4YTCHO»

CTyzneHT BBINOJIHWI J1abopaTOpHbIE PAOOTHI MO
TeMaM JUCLUUIUIMHBI, U OTBETHJ Ha JIOTOJIHU-
TEJIbHBIE BOIPOCHI IPEINOJIaBATENSL.

«HEC 3a4TCHO»

CryneHT He BBINOJHMWII JIaOOpaTOpHbIE PadOTHI
[0 TéMaM JWCUHUIUIMHBI WU (M) HE OTBETHJ Ha
JIOTIOJIHUTEJIbHBIE BOIPOCHI IPENOAABATEIS.

CobecenoBanue (Nel-Neb)

be3 ycnosuii

«3aduTCHO»

[TonHbIi OTBET HA BOMPOCHI 110 U3YYEHHOMY pa3-
neny, TayooKoe W MOJHOE 3HAHHE U MOHUMaHUE
Bcero o0bEMa HM3YUYEHHOTO MaTepuana; IMOJIHOE
MOHUMAHUE CYUIHOCTH PaccMaTpUBAEMBbIX MOHS-
THM, SIBICHUN ¥ 3aKOHOMEPHOCTEN, TEOPUH, B3a-
MMOCBSI3EM.

«HC 3a4YTCHO»

HecnocobHoCTh 1aTh OTBET HA BOMPOCHI 1O U3Y-
YEHHOMY pa3/ieNly, OTCYTCTBUE 3HAHUS U IOHU-
MaHus Bcero o0bEMa U3y4yeHHOro MaTepuara.
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®opMa IpoBEICHUS
MPOMEKYTOUHOMN
aTTecTaluu

VcaoBus JOITyCKa

Kputepuu u HOpMBbI OILICHKU

VY cTHEIN DK3aMeH

1o Ouseram u3 IBYX BO-
MPOCOB.

DK3aMeH «aBTOMAaTOM)
HE MPElyCMOTPEH

Brinosinenue Bcex Ja-
OOpaTOPHBIX pabor
(Nel-Ned);

YCIICUTHOE TMPOXOXK/Ie-

HUE cobeceroBaHui
(Ne1-Ne6)

FJIY6OKOG U MOJIHOE 3HaHUE U MOHUMAaHHE BCEro 00BhEMa HN3YUYCHHOI'O MaTcpHra-

«OTJIUYHO»  |7a; MOJIHOE MMOHMMAHUE CYIIHOCTH pacCMaTpUBAEMBbIX MOHATUM, SABICHUM U 3a-
KOHOMEPHOCTEH, TEOPHii, B3aUMOCBsI3el; 1otHas copMupoBaHHOCTH [TK
JIOCTAaTOYHOE 3HAHWE W MOHUMAHHE M3YYEHHOTO Marepuaia; MOJHBIA, CUCTEM-
«XOPpOILIOY HBIM U MPaBUJIbHBINA OTBET HA OCHOBE M3YYECHHBIX TEOPUN C HE3HAUUTEIHHBIMU
omuOKkamMu 1 Hegouéramu; copmupoBanHocTh [IK Ha qoctaTouHOM ypOBHE.
IJI0X0€ YCBOCHHE OCHOBHOTO COJIEp)KaHUsl y4eOHOro MaTtepuaia, He Mpernsr-
«YIOBJICTBOPHU- |CTBYIOIIEEC JaJbHEHIIEMY YCBOCHHIO MarTepuasa; HeCUCTEeMaTU3UPOBAHHOE,
TEIHHO» (bparmMeHTapHoOe, HE MOCIEI0BaTeNIbHOE H3JI0KEHHE MaTepralia; HeJ0CTaTOuHAas
chopmupoBanHOCTh [TK
«HEY/IOBJIETBOPH- |HE YCBOMWJI U HE PACKPbLI OCHOBHOE cojiepkaHue yuyeOHoro marepuana; [IK e
TEITHHO» c(hOpMHUPOBAHBI.
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6. Kpurepun u HOPpMbI OLIeHKH KYPCOBBIX padoT (IIPOEKTOB)

VY4eOHbIM IJIAHOM HE MPEyCMOTPEHA KypcoBasi padoTa Ui KypcOBOM
MIPOEKT.

7. IllpumepHasi TeMAaTHKA NUCbMEHHBIX Pa0oT (KYpCOBBIX, pedepaToB, KOH-
TPOJIbHBIX, Pac4eTHO-TPaguYeCKUX H JIP.)

Ne /i | Tembl

Tembl NMPAKTHYCCKUX pa60T

OcoOenHocty hopMHUPOBAHUSI U KITaCCU(PUKALUS TasTHBIX COSAMHEHU.

XapakTepHucTHKa razoBbix cpesl. O0nmacTh NpUMEHEHUSL.

Y,I[aJ'ICHI/IC OKCH,Z[HOﬁ IJICHKH ITPHU Ialike B aKTUBHBIX T'a30BBIX cpeaax.

[ToBepxHOCTHAsI PHEPTHS KUJIKUX U TBepAbIX Ten. [loBepxHOCTh pa3nena ¢as.

KanunnsipHoe TeueHue npuioes B 3a30pe.

Juddys3us B nporecce nmanku.

~NOoOOTHAAWN|IEF

KonTakTHOE TBEpAO-)KMIKOE TU1aBieHne. KOHTaKTHO-peakTHBHAs NaikKa.

JlaboparopHblie padoThI

M3yueHne BAMSIHAS OCHOBHBIX (DYHKIMI ()IFOCA HA pacTeKaHUE MPHIIOSI.

Omnpenenenne BIUSHUS TEMIIEpaTyphl MAaKKU HA TEMIIEpaTypy paclaiku COeAMHEHUH.

KonTakTHO-peakTuBHas 1udy3roHHas Naiika TUTaHa

B (WINEF

N3ydeHne KOHCTPYKIIMK BaKyyMHOM I€YM C 3KPAaHHOW TEIUIOoM3oJisiuuei. Bakyymuas
narka

8. Bonmpochl K IK3aMeHy

=
=

Ne Bompocsl

Knaccudukanus cmocob6oB maikmu.

OKCI/II[HBIG IJICHKHW HAa TOBECPXHOCTHU MCTAJUIOB U 0COOEHHOCTH UX pocTa.

AKTHBHpOBaHUE MOBEPXHOCTEH mpu maiike. Mexannyeckue M (U3NYECKUE METOJIbI
AKTHBUPOBAHUS.

AKTHBHpPOBaHUE MOBEPXHOCTEH MPH MalKe MyTEM JTMCCOLUALIUU OKCHJIOB.

AKTI/IBI/IpOBaHI/Ie HOBerHOCTeﬁ npu maike ITYTEM BOCCTAHOBJICHUS OKCHUOOB.

Craguu 00pa3oBaHus COeIMHEHUN NpU Naiike.

Cwmauusanue. Onpenenenue. Ypasaenue Onra. Anresus. Ypasaenue [lronpe.

CmaunBaHuE B PaBHOBECHBIX M HEPABHOBECHBIX CHUCTEMax. AJM€3MOHHO aKTHUBHAas
namka.

©| o |[Nolu|s]| w |NR|(g

Pacrekanue ITPUITOCB. OnpeneneHI/Ie. KonnuecrBennas OIICHKA.

[ERY
o

Kpucrannu3zanus nasiHoro nisa npu Au@Qy3uoHHOM naike.

[
[

Jluddy3nonHbIe MpoIecchl B MasHBIX COSTMHEHUAX B TBEpIOH (ase.

®poHTAJIbHOE PacTBOpPEHHE MasieMoro Martepuaina B mpurnoe. [IpuuuHbl, 3akoHOMEp-
HOCTH, IyTU YIIPABJICHHUS.

[EY
N

JloxanpHOE pacTBOpeHHE MasieMoro Marepuaia. [[puarHbBl 1 BOZMOXHOCTH PETYJIHPO-
BaHUSI.

13

14 KOHTaKTHO-peaKTUBHOE IIJIABJICHHE U €r0 OCOOEHHOCTH.

15 OCHOBHBIE CXEMbl KOHTaKTHO-PEAKTUBHOW IMalKU. BO3MOKHOCTH PETryIMpOBAHMS U
TEXHOJIOTHYECKUE BO3ZMOKHOCTH.

16 KoHTakTHOE maBieHre ¢ ydacTHeM OJTHOTO U3 KOMIIOHEHTOB B TapoBOH (hasze.

17 O6pa3OBaHI/IC XUMHUYECKHUX COSIMHECHUN B MasHBIX IIIBaX.

18 Bnusinue ¢hopmbl 00pa3yromuxcsi MHTEPMETaNIM0B Ha MEXaHUYECKHe CBOMCTBA Masi-
HBIX COCAVMHECHUMN.




Ne i/t

Bompocsl

19 O06pa3oBaHre MHTEPMETAIUIUIHBIX (ha3 mpH maiike pa3HOPOIHBIX MAaTEpPHAJIOB.

20 TexHOMOTHYECKHE BO3MOJKHOCTH YNIPABICHUS IIPOLECCOM o0Opa3oBaHUs U POCTa MPO-
CJIOEK XMMHYECKHX COCTMHEHUH.

21 Oco0eHHOCTH KpUCTAJIIM3ALMHU [asiHOrO 1IBA MPU NakKe.

29 OcoOenHoctu 3BT€KTH‘ICCKOI>'IU KPUCTAJUTM3AIMK NasHOrO IBa. XUMHUYECKas HEOIHO-
POJTHOCTH MASHBIX COCTUHCHHIA.

23 Oco0eHHOCTH N30TEPMUYECKOM KPUCTATN3AIIMY NasHBIX I1IBOB.

24 OcoOennoctu GOpMUPOBaHUS CTPYKTYPHI MassHBIX IBOB MPH Mailke MaTepuaioB pas-
HOT'O XUMHUYECKOTO COCTaBA.

25 MeTo K1 UCClIeJOBaHMSI COCTaBa U CTPYKTYPHI MAastHBIX COSAMHEHUH.

26 MeToab! HCIIBITAHUN MASHBIX COEIUHEHUMN.

27 VccnenoBaHre XUMHUYECKOTO COCTaBa MasiHbIX COETMHEHUM.

28 BrnusiHre TEXHOJIOrMYECKUX PEKUMOB NTAMKU HA CBOKCTBA MASIHBIX COCITMHEHUN.

29 CniocoOsb! ynpaBieHus: GU3NKO-XUMHUECKUMU MPOIECCAMHU MTPH MalKe.

30 Bnusinue pu3mKo-XxuMU4eCKHX MPOIECCOB MPH Malike Ha KayecTBO CBAPHBIX COEIU-

HEHUU.




9. ®oHJ OLIEHOYHBIX CPEACTB I POBEAeHUS MPOMEKYTOYHOM aTTeCTANMHU
o0y4aromuxcs 0 JUCHUIINHE

9.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEICTB

Koa xonTposupye-
MOH KOMIIETEHIIHH
(WJIM ee 4acTH)

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

Ne | Konrpoaupyembie pa3aeibl (Te-
n/n Mbl) THCHHUILIHHBI

OcHOBHBIE TOJOXKEHUS PUIUKO-
1 | XuMHYECKHX MPOLIECCOB MPH Maii-
Ke.

TIK-3, I[IKO-3, Cobeceodosanue, omuem no
1IKO-4. IIKO-5 nabopamopuou pabome

2 DUBNKO-XUMUUYECKHUE MPOIECCHI TIK-3, I[IKO-3, Cobeceodosanue, omuem no
MpOTEKaromue mpu GIrCOBAaHUN 1IKO-4. IIKO-5 Jabopamopuou pabome
[Iporeccsl ynaneHust OKCUIHOM TIK-3, I[IKO-3,

3 IJICHKW U aKTUBUPOBAHUS MasieMOn TIKO-4. [IKO5- Cobeceoosanue, omuem no
MMOBEPXHOCTHU TIPH MalKe B Ta30BBIX nabopamopuoi pabome
cpenax

4 CmauuBaHUE U KallWJUISIPHOE Te- IIK-3, I[IKO-3, Cobeceoosanue, omuem no
YEHUE IPUIIOEB 1IKO-4. [IKO5- nabopamopuol pabome

5 Huddy3us 1IK-3, I[IKO-3, Cobeceoosanue, omuem no
U PaCTBOPEHHUE 1IKO-4. [IKO5- nabopamopuol pabome

IIK-3, I[IKO-3, Cobeceoosanue, omuem no

6 | Kpucranmusauus. 1IKO-4. [IKO-5 nabopamopuol pabome

9.2. TunoBbIe KOHTPOJIbHBIE 32/IaHUS WJIH MHbIE MATEepPHAJIbl, HEO0OX0AUMBbIE
JJIS OLlEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA AeSITeJIbHOCTH, Xa-
PAKTEPU3YIOIIMX ITAaNbl GOPMHUPOBAHMSA KOMIIETEHIMI B IIpoLecce 0CBOCHUS
00pa3oBaTeJIbHOM NMPOrPaAMMBbI

9.2.1. Otuet mo J1aGopaTopHOii padoTe
» KoMIIIEKT 0T4ETOB 110 JIabopaTopHbIM paboTam (mpuiiaratorcs B Y MK]I).

JlaGopaTopHnasi pabora 1. U3yyeHue BJIAMAHUSA OCHOBHbIX QyHKuUui ¢uiro-
ca Ha pacTeKaHue MPUIIOS..
Dopma omuema no nadvopamopuoit pavome Nel (cooepoicanue):
TUTyNbHBIN JIUCT.
[lenb paboTHI.
[Iporpamma paboTHI.
Matepuabl 1 000pyIOBaHHE.
Onucanue cocTaBa U CBOMCTB UCIOJIB3yEMbBIX MaTCPHUAJIOB.
Dcku3 00pa3loB, cXeMa MPOBEACHHUS OIBITOB, PEXUMBI 00PAOOTKH.
PesynbTaTel sxcniepuMeHTOB. OCHOBHBIE 3aKOHOMEPHOCTH
OObsicHEHUE TIOYYCHHBIX PE3YIbTAaTOB M BHIBOIBI.

LNk owdE

JlaGopaTopnas padora 2. OnpenejieHre BJIAMSHUS TeMIIEPATYPbl NANKH
Ha TeMIepaTypy pacnaiKu coeINHEHUI.
Dopma omuema no 1adopamopnoil padome Ne2 (cooepicanue):




TUTyNbHBIN JIACT.

[lenb paboTHI.

[TporpamMma paboTHI.

Martepuansl 1 000py1I0BaHHE.

Omnucanue cocTaBa U CBOICTB MCIIOIb3yEMbIX MaTEPHUAJIOB.

Dcku3 00pas31oB, CXeMa MIPOBEICHUS OIBITOB, PEKUMbI 0OPAOOTKH.
Pe3ynbrarel 3xciepuMeHTOB. OCHOBHBIE 3aKOHOMEPHOCTH
OOBbsiICHEHUE TIOJYUYEHHBIX PE3YIbTATOB M BHIBOJIBI.

NGk

Jlabopatopnasi padora 3. KoHrtakTHO-peakTuBHasi 1M Py3nonnas naii-
Ka TUTAHA.
@Dopma omuema no nadopamopnoii pavome Ne3 (cooeprcanue):
TUTyNBHBIN JIUCT.
[lens paboOTHI.
[TporpamMma paGoTHI.
Martepuansl 1 000pyI0BaHHE.
OnucaHue cocTaBa U CBOMCTB UCIOJIB3YEMbBIX MAaTEPHUAIIOB.
Dcku3 00pasoB, cXxeMa MIPOBEICHUS OIBITOB, PEKUMBI 00pa0OTKH.
PesynpraTel 3kciepuMeHTOB. OCHOBHBIE 3aKOHOMEPHOCTH
OOBbsicHEHUE TOTYYEHHBIX PE3YJIbTaTOB U BHIBOJBI.

ONOhWDE

JlabopaTtopHasi padora 4. U3yyeHue KOHCTPYKUHMM BAKYYMHOM Ie4H €
IKPAHHOH Telou3onsinueii. Bakyymnas naika.
Dopma omuema no 1adopamopnoil pavome Ned (cooepicanue):

1. TUTYNBHBIN JIUCT.

2. [lenb paboOTHI.

3. [Iporpamma paboTHI.

4, Marepuaisl 1 000py10BaHHE.

5. Onucanue cocTaBa M CBOMCTB MCIOJIb3YEMbIX MAaTEPUAIOB, UCIIOJIB3yEMOTO
00opy10BaHUS.

6. Dcku3 00pasoB, cXxemMa MPOBEJICHUS ONBITOB, PEXKUMBI 00PaOOTKH.

7. PesynbpTaTel sxcniepuMeHTOB. OCHOBHBIE 3aKOHOMEPHOCTH

8. OObsicCHEHUE TIOTYUYECHHBIX PE3YIbTAaTOB M BHIBOIBI.

Tpebosanusa k oghopmaenuro 1abopamopHvix pavom:

Otuer (MU MPOTOKOJ) MO JiabopaTopHOU paboTe odopMmiseTcs Ha JUCTax
oenoii 6ymaru popmara A4 (210x295 mm). TekCT U PUCYHKH pa3MENIatOTCs ¢ OJ1-
HOI cTopoHbl ucTta. [loms 1oiKHBI OBITH HE MeHee 25 MM ciieBa U 15 MM cripaga,
CBEepXy M CHHU3Y. JIUCTBI, HAUMHAsI CO BTOPOTO, JOJKHBI OBITH MPOHYMEPOBAHHI.
[TepBbiM odopmitsieTcs TUTYIBHBIN JcT. Ha crnemyromieit ctpanuie GopMmyaupy-
I0TCS 1I€JIb Pa0OThI M OMHCHIBACTCS XOJ pabOThI, MPUBOAATCS (eciu Tpedyercs)
(bopMyIIbI, pacyeTHBIC COOTHOIIEHUS U PE3yIbTaThl PACYETOB (IKCIIEPHUMEHTOB) B
BUJIe TAOIUIl, pUCYHKOB U rpaduKoB. B COOTBETCTBUM ¢ TIOJyYEHHBIMU PE3yJIbTa-
TaMU JICJIAI0TCS BBIBOJIBI 00 BBITIOJIHEHUH 3a/iaHus. Hymeparusi myHKTOB, TaOJIHII,
CXEM, PUCYHKOB U Tpa(hrKOB CKBO3HASI.



OTtuer odopmisieTcs B PYKOITMCHOM WJIM MAIIMHOMHUCHOM (PEKOMEHIYETCs)
BapHaHTe, CIIMBAETCSA B CKOPOCUIMBATEIE WM NEPEIIETACTCS.

Ilpouedypa ouenusanus nadopamopHoil padomel.

[Ipu npueme mnaGopatopHOil pabOTHI OIEHUBAETCA: IMOJHOTA BBIMOJTHEHUS
OTIBITOB M AKCIIEPUMEHTOB, TIOJHOTa O(hOPMIICHHSI OTYETA U JIOCTOBEPHOCTDH MOJIY-
YEHHBIX PE3YJIbTATOB, CHOCOOHOCTH CTYJIEHTa MPOBOAUTH aHAIN3 MOJTYYEHHBIX pe-
3yJbTATOB | JIeJIaTh BHIBOJIBI, CTETICHh IIOHWMAHMSI M BIIAJICHUS MAaTEPHAIOM.

Kpumepuu oyenxu:
- OIIEHKA «3a4TEHOY» BBICTABIIACTCS CTYACHTY, €CIIH:
e paboTa BBINOJHEHA B MOJHOM O0BEME C COOMIOJEHUEM HEOOXOIMMOM TO-
CJIEIOBATEILHOCTH MPOBEJCHUS ONMBITOB U U3MEPEHU;
® [pU BBHINOJHEHUU U OGOPMIICHUHU JIaOOPATOPHBIX PabOT MPOJAEMOHCTPUPO-
BaHbl YMEHUS MPOBOAUTH KOMIUIEKCHBIC MCCIIEIOBAHUS MPOIIECCOB, MPOTE-
KaIONIMX MPH TMailKe, MPUMEHSISI CTAaHIapTHBIE U CEPTU(PUKAIIMOHHBIE UCTIBI-
TaHWs, a TAKKE BIIaJICHNC HAaBBIKAMHA W METOJIMKAMU HWCCIICIOBAHUS, aHATH-
3a, TMArHOCTUKHA ¥ MOJICTUPOBAHUS CBOMCTB BEIIECTB (MAaTEpHAJIOB), a TaK-
K€ MPOLECCOB, ITPOTEKAIOIIUX MPH MTANKE.
® yMeHHE OOecreunBaTh MOJICTUPOBAHUE TEXHUYECKUX OOBEKTOB U TEXHOJIO-
TMYECKUX TPOIECCOB C MCIOJb30BAaHUEM CTAaHJAPTHHIX MAKETOB M CPEJICTB
aBTOMATU3UPOBAHHOTO MPOEKTHUPOBAHUS, MTPOBOJIUTh IKCIIEPUMEHTHI TI0 3a-
JTAHHBIM METOJIMKaM ¢ 00paOOTKOM M aHAIM30M PE3yJIbTaTOB,;
® B IIPEICTABICHHOM OTUYETE NMIPABUIHLHO W aKKyPAaTHO BHITIOJIHCHBI BCE 3aITHCH,
TaOHIIBI, PUCYHKH, YEPTESIKH, TPA(PHUKHN, BEIYUCICHUS U CACTaHBI BBIBOIBL;
® TIOJIy4€HBI OTBETHI HA KOHTPOJIBHBIE BOMPOCHI O JIabOpaTOpHOU padoTe.
- OLICHKA «HE 3aUYTE€HO» BBICTABJISIETCS CTYACHTY, €CIIU:
e paboTa BBHIMIOJIHEHA HE MOJHOCTHIO, U OOBEM BBITIOJHEHHON YacTU padOoThI
HE TI03BOJISIET CIeNIAaTh IPABUIIHHBIX BBIBOJIOB;
® WUIA ONBITHI, U3MEPCHUS, BBIYUCICHUS, HAOJIOICHUS BBHITIOJHEHBI HEMpa-
BUJIHHO,
® [pU BHIIOJIHEHUH U O0QOPMIIEHUU JaOOpPaTOPHBIX pabOT HE MPOJEMOHCTPH-
POBaHBI YMEHHS MPOBOJIUTH KOMIUICKCHBIC MCCIIECAOBAHUS MPOIIECCOB, MPO-
TEKAIOIUX TIPU TaiKe, MPUMEHSS CTaHAAPTHBIC U CepTU(PUKAIIMOHHBIE HC-
MBITAHMS, @ TAKKE BIAJCHUE HABBIKAMHU W METOJUKAMH MCCIICIOBAHMS, aHa-
Jn3a, TUArHOCTUKU W MOJCIMPOBAHUS CBOMCTB BEIIECTB (MaTepuasioB), a
TaK)Ke MPOIIECCOB, MPOTEKAIOIINX MPHU MalKe.
® HEe IMOJyYeHbI OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI IO JJabOpaTOpHO paboTe.



2. CoGecemoBanme.

CpencTBo KOHTpPOJISA, OPTraHM30BAaHHOE KaK CIelMalibHas Oecela mpenojjaBa-
TeJsl ¢ 00y4aronIMMCsl Ha TEMBI, CBSI3aHHbBIE C U3yYaeMOU AUCIUILUIMHOMN, U PacCUH-
TaHHOE Ha BBISICHEHHE 00beMa 3HAHUN O00YYaroIIerocs Mo ONPEEICHHOMY pasjie-
1y, TeMe, IpobeMe U T.11.

Bonpocot no memam/pazoenam oucyuniaunsl:

Ne KonTpoaupyembie
. /;1 pa3aeJibl (TeMbl) AU C- Bonpocsi
HUILTHHBI
Krnaccudukanus cnoco0oB manku.
Cranun 00pa3oBaHus COCTMHCHUH MPH MalKe.
OcobenHoctu popMUpOBaHUSI CTPYKTYPHI MASHBIX IIBOB MPHU Hai-
OCHOBHBIE  TIOJIOKEHUS popmup PYKTYP p
K€ MaTeprajoB pa3HOr0 XMMHUYECKOT0 COCTABA.
1 |pusuxo-xumuueckux
. MeToauku uccinea0BaHus COCTaBa U CTPYKTYPhI MAsHBIX COEANHE-
MIPOLIECCOB TP NaHKe. 9
HUU.
MeToAbI UCIIBITAHUN MASHBIX COEIUHEHUN.
HccnepoBanne XMMUYECKOT0 COCTaBa MAsTHBIX COEIMHEHU.
OxcuJHbIE MJICHKU Ha MOBEPXHOCTH METAJUIOB U OCOOEHHOCTH MX
pocra.
Ou3nKo-XUMHUYECKHE  |AKTUBHPOBAHUE NOBEPXHOCTEHN Npu mnaiike. Mexanndeckue u Qu-
2 |mpoulecchl  MPOTEKalo-|3UYECKUE METO/Ibl aKTUBUPOBAHUS.
mye npu GurocoBaHuK | BiMsiHUE TEXHOIOTHYECKUX PEKUMOB MAKH Ha CBOWMCTBA MAsTHBIX
COeIMHEHU.
AxrtuBupoBanue hiarocamu. Kimaccudukarms $iarocos.
[Ipoueccol yaaJIeHUs . .
. AKTHBHpPOBaHUE IOBEPXHOCTEW NpU MNaiike MyTEM IUCCOLMALUU
OKCUJHOM IUUIEHKU U aK-
., |OKCHI0B.
3 |TUBUpPOBaHMSA MasieMOMH . .
.. |AKTHBHpOBaHHE MOBEPXHOCTEN MpH Naiike MyTeM BOCCTAHOBIICHUS
MOBEPXHOCTH IpH Maiike
OKCHJIOB.
B I'a30BbIX CpEAAX
CwmaunBanue. Onpenenenne. YpapHenue lOura. Anresus. Ypas-
CmauuBanue M Kanwi-|HeHue Jlromnpe.
4 |ngpHoe TeyeHue npuno-|CMayMBaHUE B PAaBHOBECHBIX U HEPAaBHOBECHBIX cHCTeMax. Ajre-
€B 3MOHHO aKTHBHas NalKa.
Pacrekanue npunoes. Onpenenenue. KonuuecTBeHHas OIEHKA.
Kpucrannu3zanus nasHoro msa npu auddy3nonHon naiike.
Jud¢y3nonnsie mpoleccs B NasHbIX COETMHEHUSAX B TBEpAOH (a-
3€.
@poHTaNBbHOE PAaCTBOPEHHE MasgeMOro marepuana B npumnoe. [Ipu-
YHMHBI, 3aKOHOMEPHOCTH, IIyTH YIIPABJICHUS.
5 Huddys3us JlokanpHOE pacTBOpeHHE MasgeMoro marepuana. [IpuyuHbl U BO3-
Y PacTBOPEHUE MOKHOCTH PETYJIIMPOBAHUS.
KoHTakTHO-peakTUBHOE IJIaBJI€HHUE U €r0 OCOOEHHOCTH.
OcHOBHBIE CXEMBI KOHTAKTHO-PEAKTUBHOM MNaiiku. Bo3moxHocTH
PEryJIMpPOBaHUS U TEXHOJIOTMYECKHE BOZMOKHOCTH.
KoHTakTHOE IUIaBIEHUE C Y4acTHEM OJHOTO U3 KOMIIOHEHTOB B
napoBoil dase.
Oco0eHHOCTH KpUCTATU3AIMY asHOTO 111Ba MPH MalKe.
Oco0eHHOCTH IBTEKTUYECKOW KPUCTAJUIM3AIMY MAsHOTO 1IBa. XH-
6 |Kpucrammuzamus. MUYecKasi HEOAHOPOJHOCTD MasHbIX COEIUHEHU.

Oco0eHHOCTH N30TEPMUYECKOM KPUCTATN3AlMY asHBIX IIIBOB.
Crioco6b1  ynpaBieHHus (PU3MKO-XMMUYECKHMHU TPOLIECCAMU IPH




KonTpounpyembie
pa3naeJibl (TeMbl) AUC- Bomnpocsi
HUILIHHBI

Ne
n/n

namke.
Bausiaue Qpu3nKO-XMMHUYECKUX MPOIIECCOB MPH MaiKe Ha Ka4eCTBO
CBApHBIX COCAMHECHHN.

Kpumepuu ouyenxu:

- OILICHKA «3a4TEHO» BBICTABIIACTCS CTYIECHTY, €CIU OH JAJ IIOJIHBIA OTBET Ha
BOIPOCHl MO M3YyYEHHOMY paslely, IOKa3ajl IIIyOOKOe M IIOJHOE 3HAaHUE U
MOHMMAaHHE BCETO 00bEMA H3yUYEHHOTO MaTepuaa; MoJHOe MOHUMAaHUE CYIIIHOCTH
paccMaTpUBAaeMbIX  IOHSTHM, SIBIEHHUA W 3aKOHOMEPHOCTEH,  TEOpHH,
B3aUMOCBSI3EH.

- OIICHKAa «HE 3a4TE€HO» BBICTABIIAETCS CTYACHTY, €CIIM OH HE CMOT JaTh OTBETHI
Ha BOIIPOCHI MO M3YYEHHOMY pazliely, OTCYTCTBHE 3HAHMS M NMOHUMAaHUS BCETO
00BbEMa N3YyYEHHOr0 MaTepHalla.




10. O6pa3oBaTe/ibHbIE TEXHOJOTHN U METOAUYECKHNE YKA3aAHUSA M0 OCBOECHHUIO
AMCHHUIUIMHBI (Y4eOHOT 0 Kypca)

[Tpu peanusanuu pazauMyHBIX BUJOB yueOHOU paboThl (Jiekuuu, 1aboparop-
HbIEe PabOThI, cCAMOCTOSITENIbHAs paboTa) UCHOIB3YIOTCS CIIEIYIOIINE COBPEMEHHBIE
o0pa3oBaTenbHbIe TEXHOJIOTHH:

— TEXHOJIOTHS TPAJULMOHHOTO 00y4eHus (JIEKIHUH, CAMOCTOSATENbHAsA padoTa);

— uH(OPMALMOHHBIE TEXHOJIOTUH (BU3YyalIbHBIC JIEKIIUHU, BBHITIOJHEHUE Ta0b0paTop-
HBIX paboT C UCTIOIB30BAHUEM MMPOTPAMMHBIX U TEXHUYECKUX CPEACTB);

— UHTEPaKTUBHBIE TEXHOJIOTUH (paboTa B MaJIbIX TPyIIax).

[TporpaMma AMCHUIUIMHBI MPEAYCMATPUBAET MIMPOKOE HCIONb30BAHUE B
y4eOHOM TMIpollecce AKTUBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEIACHUS 3aHSATHIA
(KOMIIbIOTEPHBIE IEMOHCTPALMH, Pa300p KOHKPETHBIX CUTYyalUil, paboTa HaJ Mpo-
€KTaMH) B COUYETAHUU C BHEAYJUTOPHOU CaMOCTOSTENIbHON paboTOi ¢ 11esbio Pop-
MUPOBAHUS U Pa3BUTH MPOPECCHOHATBHBIX HABBIKOB 00yUYaIOITIXCA.

[TomuMoO yka3zaHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI CTYIEHTHI aKTUBHO TpPHU-
BJICKAIOTCS K YYacTHIO B KauecCTBE CIIyIIaTeNeil B HAYYHBIX CEeMHUHapax Kadempsl,
IPOBOAATCS KOHCYJIbTAIlMU MPH HAMMCAHUM MyOTUKAllMi MO TeMaTHKE HCCIeNO-
BaHUSI.

Metoanyeckue ykazaHusi MpenojaaBaTesio
[Ipu ocBoeHMM BCEX pa3/eNoB AUCIUIUIMHBI HEOOXOJAMMO COYETaHHE BCEX
dbopm y4ueOHOHN NeITebHOCTH: MU3yUYEeHHE JIEKIIMOHHOTO MaTepuala, BBIMOJTHEHHUE
3aJlaHui Ha JTA0OPATOPHBIX 3aHATHUSX KAK C MCIIOJIb30BAaHUEM KOMIIBIOTEpA TaK U
0e3 Hero, caMoCTosATeNIbHasg padoTa ¢ PEKOMEHyeMOW JTUTEPATYPO U HUCIIOIBH30-
BaHME METOIUYCCKUX YyKa3aHWK, KOHCYJIbTAIMU TPEINoaaBaTesield MPH BBITIOJIHE-
HUU CAMOCTOSITEJILHBIX PadoT.



11. YueOHO-MeTOAM4YEeCKOE M HH(POPMAITMOHHOE O0ecTedeHue QU CHUIIIMHbI
(YyueOHOT0 Kypca)

11.1. O6s13aTesibHAA JIUTEPATYpa

Tun (yueOHUK, y4aeo-
HOE mocobue, yueo-

No KonnuectBo B
Bubmuorpaduueckoe onucanue HO-METOJINYECKOE
/1 Ooubmmoreke
nocobue, MpaKTUKYM,
Jp.)
I'puropses b. JI.
[Tajika MeTaJITIOB U CIUTABOB : y4e0. mocobue /
b. JI. I'puropses ; Cankt-IlerepOypr. momnu-
texH. YH-T Ilerpa Benukoro ; nox pexn. C. A.
1 i P AL P Y4eOHoe mocodue 10

Epmakoga. - 2-¢ uzg., nom. u nepepad. - CaHKT-
[TerepOypr : U3n-Bo IlonutexH. yn-ta, 2017. -
276 c. : ni. - bubmmorp.: ¢. 272-273. - Ipun.: c.
231-271. - ISBN 978-5-7422-5950-3.

11.2. JlonmosHuTeJbHAS JUTEpATypa U yuyeOHbIe MaTepuaabl (ayamo-,
BH/1€0IIOCOOHS U JIP.)

e (oun Hayunoit oudamorexku TI'Y:

Tun (yueOHuK, y4ueo-
HOE mocobue, yueo-
No HO-METOJUYECKOE KonunuecTtBo B
bubnuorpaduyeckoe onrcanue
/1 nocodue, MPaKTUKYM, oubmMoTeKe
ayJHo-, BUAECOIOCO-
Oust u 1p.)
TexHonmorusst u o06opynoBaHME s TalKu
[DnexTpoHHbIN pecype]| : nmab. npaktukym / b.
H. Ilepesesennes [u ap.] ; TI'Y ; ABromex. un-
T ; kad. "OOopynoBaHHE W TEXHOJIOTHS CBa- .
N Penosuropuit
1| pounoro np-Ba u maiikn" ; [Hayu. pen. b. H. IIpakTukym Ty
[Tepeeszennen]. - [Uzn. 2-e, ucnp.] ; TI'Y. -
Tonesattu : TI'Y, 2017. - 211 c. : un. - buo6-
auorp. B KoHme pasn. - Ipwr: c. 188-211. -
ISBN 978-5-8259-1029-1.
IMaiika-2013 c0. MaTepuajgoB MEXIyHap.
Hay4d.-TexH. koH(pepenuun : (Toawbsrru, 10-12
cent. 2013 r.) / TT'Y ; UH-T MalIMHOCTPOEHHUS ;
" C6. matepua-
kag. "Cpapka, oOpaboTka MaTepHuasoB JaBiie-
2. o JIOB MEXIyHAp. 6
HUEM U POACTBEHHbIE POLECCHl" ; [peaKoi.: A. HayY.~TeXH. KOH(
1O. KpacnoneBues (oTB. pea.) u ap.]. - TI'Y. - YT ' '
Tonesrtu : TT'Y, 2013. - 343 ¢. — 978-5-8259-
0742-0.
COI'JTACOBAHO
JlupexTop HaydHOU OMOINOTEKH A. M. AcaeBa

«

» 20 T

MII




e Jipyrue GOHIBI:

[ ]
Tun (yueOHUK, yaeOHOE T10-
cobue, yueOHO- Mecto
No bubnuorpaduaeckoe - Y1
METOIHYECKOE IT0COOHeE, XpaHeHUs
/1 olnucaHue
MPaKTUKYM, ayIUO0-, BU-
JIE0TI0CO0us U Ap.)
«CBapka v TUarHOCTHKA
AHO «HamunonanpHoe Areatctso KoH- Mepiomueckuii HayHO
1 tpois u CBapku» (AHO «<HAKC»), us- TefHquCKHﬁ K H};{] s Donn
narenb: OO0 «Mactep-kinace» yP «I"ALl CBP»

CaupnerensctBo 0 peructpauuu [T1 Ne
DC77-32849 ot 15 aBrycra 2008 T.

criucka BAK




11.3. Ilepeuenns pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI
cetu ""UnTepHeT"

1.  Hay4HO-TeXHWYECKHIl W MPOM3BOACTBEHHBIN k)ypHa1 «COOpka B MamlnHO-
CTPOCHHH, MPUOOPOCTPOCHUM». [DIEKTpOHHBIN pecypc]| : - Pexxum mocryma:
http://www.mashin.ru/ - 3ar. ¢ sxpana.

2. Scopus[DnexkTpoHHbI  pecypc] : pedepaTuBHas 0aza JaHHBIX. —

Netherlands: Elsevier, 2004— . — Pexxum gocTyria : SCOPUS.COM. — 3arI. ¢ 3KpaHa. —
S3. pyc.,aHri.

3. Elibrary[ OnexTpoHHBII pecypc| : HaydHas 3JEKTpOHHas OuOIMOTeKa. —
Mocksa : HOb, 2000 — Pexxum noctymna : elibrary.ru. — 3ari. ¢ a3xpana. — S3. pyc.,
4. XKypnan «CBapka U JuarHocTuka». [DNeKTpOHHBIN pecypc] : - Pexum no-
cryna: http://svarka.naks.ru/ - 3arux. ¢ axpana.

5. Kypnan «CapoyHOE€ MPOU3BOJACTBO». [DNEKTPOHHBIN pecypc] : - Pexum
noctyna: http://www.ic-tm.ru/ - 3ara. ¢ skpaHa.

6. Kypnan «TexHonoruss MalIMHOCTPOCHUS». [DIEKTPOHHBIN pecypc] : - Pe-

xuM fgocryna: http://www.ic-tm.ru/ - 3ar. ¢ skpana.

7. Webof Science [DnekTpoHHBI pecypc| :MynbTUIUCIUIUIMHAPHAS pedepa-
tuBHas 0a3a manHbeiX. — Philadelphia: ClarivateAnalitics, 2016 — Pexxum mocTyma :
apps.webofknowledge.com. — 3aru. ¢ sxpana

8. Caiit @enepaibHON CIIyKObI IO MHTEJUIEKTYaJIbHOW COOCTBEHHOCTH [DIeK-
TPOHHBIHN pecypc] : - Pexxum noctyna: http://wwwl.fips.ru - 3ari. ¢ skpana.

11.4. IlepeyeHb NPOrPaAaMMHOI0 O0eCIIeYeHUS
- Windows ({oroBop Ne 690 ot 19.05.2015r., cpok nelicTBus - 6€CCpOUHO);

- Office Standart (Jorosop Ne 690 ot 19.05.2015r., cpok aeicTBus - 6ec-
cpouHno; loroBop Ne 727 ot 20.07.2016r., cpok 1eHCTBUS - OECCPOUHO)



11.5. Onucanue MaTepuaIbHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOM JIA
0CYyIIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOoLeEcca Mo JUCHHUIUIMHE (MOYJII0)

n/n

HaumeHoBaHue
000py10BAHHBIX
yueOHBbIX KAa0MHETOB,
Jaboparopuii, Mma-
CTePCKHUX U Ap. 00b-
€KTOB /ISl IpoBe/e-
HHS IPAKTHYECKUX U
JIa00paTOPHBIX 3aHSA-
THH

Ilepeuensb oc-
HOBHOI0 000py/10Ba-
HUA

DakTHYeCKUM
aapec y4yeOHbIX Ka-
OnHeToOB, J1abopa-
TOPHiA, MACTEPCKUX
U 1p.

Iiaomanb, M2

KoaundecTBoO

MMoCai09YHbIX

MeeT

A-303

YueOHas ayauro-
pus I OPOBENECHMS
3aHATHI JIEKIIHOHHOTO
Tumna. YueOHasl ayauTo-
pus Ui TPOBEACHUS
3aHATUH CEMUHAPCKOTO
TUmna. YueOHas ayJauTo-
pus s KypCOBOTO
IPOEKTUPOBaHUs  (BbI-
MOJIHEHUSI ~ KYPCOBBIX
pabor). YueOHas aynu-
TOpHS JUIsl TIPOBEICHUS
TPYIIOBBIX W WHIAUBHU-
JIyaJIbHbIX ~ KOHCYJbTa-
nui. YdyeOHas ayauTo-
pusi A TPOBEIECHUS
3aHATHI TEKYIIETO
KOHTPOJIA U TPOMEXKY-
TOYHOM aTTECTAIUU.

Cron  y4yeHuue-
CKMM,  CTyl],  JIOCKa
aynutopHasi (MarHUTHO-
MapKepHas), TPOEKTOop,
CUCTEMHBIN OJIOK, 3KpaH
C DJIEKTPOIIPUBOJIOM.

445020 Ca-
Mapckasi 00J1acThb,
r.TonbsTTu, LleH-
TpaJIbHBINA pP-H, YII.

benopycckas, n.14A

85,30

60

I-401

KoMnbrorepHsii
kiacc. [lomemenune ans
CaMOCTOSTENIbHOW  pa-
0oTbl. YueOHas ayau-
TOpHS UIsl TTPOBEICHUS
3aHATUN CEMHHApCKOTO
TUMa. YueOHasi ayIuTo-
pus s KypCOBOTO
MPOEKTUPOBaHUS  (BBI-
MOJIHEHUSI ~ KYPCOBBIX
pabot). YueOHas aymau-
TOpHS JUIsl TTPOBEACHUS
TPYIIOBBIX W WHIAWBHU-
JIyaJIbHbIX ~ KOHCYJbTa-
nui. YuebHas ayauTo-
pus U1 TPOBEICHUS
3aHATHI TEKYLLETO
KOHTPOJII U TPOMEXKY-

Cron
YYCHUYECKUH, Crymn,
KOMITBIOTEP C BBIXOJIOM
B CETh HHTEPHET.

445020, r. Ton
BATTH,
yi. benopycckas, 14,
IJIABHBIA KOPITYC

84,8

16




n/n

HaumeHoBaHue
000py10BaAHHBIX
yueOHBbIX KAa0OMHETOB,
Jaboparopuii, Mma-
CTePCKHUX M JAp. 00b-
€KTOB /1Jisl TIpoBeJie-
HHS IPAKTHYECKUX U
J1a00paTOPHBIX 3aHSA-
THH

Ilepeuensb oc-
HOBHOI0 000py/10Ba-
HUA

DakTHYeCKUM
aapec y4yeOHbIX Ka-
OnHeToOB, J1a0opa-
TOPUii, MACTEPCKUX
U ap.

Iiaomaab, M2

KoaundecTBoO

MMoCai09YHbIX

MeeT

TOYHOU aTTECTALIUU.




