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Pa3paboTunk mporpamMMs:
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Pabouas mporpaMma JUCIUTUTAHBI
Xumusi

paspabotana B cootBercTBrM ¢ PI'OC BO:

DenepanbHblii TOCYIapCTBEHHBIN 00pa3oBaTeNbHbIN CTaHAAPT BhICIIEr0 00pa30BaHus - OaKanaBpuaT O HANPaBJIEHUIO TOATOTOBKH
15.03.04 ABroMaTH3anus TEXHOJIOTHIECKUX MPOIIECCOB U MPOU3BOCTB (prka3 MuHoopHayku Poccuu ot 09.08.2021 r. Ne 730)

COCTaBJICHAa Ha OCHOBAaHIH Y4eOHOTO TUIaHA!
15.03.04 ABromaTu3anusi TEXHOJIOTHYECKUX MPOILIECCOB U MTPOU3BOACTB

YTBEPXKIACHHOTO Y4€HBIM coBeTOM By3a OT 20.10.2021 mpoTtokon Ne 11.

Pabouas nporpamMma omoOpeHa Ha 3aceaHIN Kadeapsl

MeTaJJIypruu

[Iporokon meroanueckoro coBeta ynusepcureTa ot 18.10.2021 1. No 6
3aB. kadenpoii Jlebenp A.b., 1-p TexH. Hayk



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

-obecneyeHne (hyHIAMEHTATBHON XUMUYIECKOH MOTOTOBKH, CIIOCOOCTBYIOIIEH (hOPMUPOBAHUIO MUPOBO33PEHHS COBPEMEHHOTO
CIICLHMAITICTa, 00ECIICUNBAIOIIETO €ro O0LIEKYIbTYPHOE Pa3BUTHE;

-opMupoBaHye 3HaHNIT OCHOBHBIX ITOHSATHH M 3aKOHOB XMMHH, CBOMCTB Ba)KHEHIIIMX BEILIECTB, OKPYKAIOIINX YET0BEKa B
TIOBCETHEBHOM *KHU3HU, TIPHPOJIE, TPOMBIIUICHHOCTH, IIOHNMAHNE CYTH XUMHYECKUX TPEBPAIICHIH, YMCHII IPUMEHSTh
HOJTy4eHHbIE 3HAHUS [IPU PElIeHUH Npo(ecCHOHATBHBIX 3a4a4.

1.1 3agaun

IIpouecc u3yueHns: TUCHUIIMHBI HANPaBIeH Ha (GOPMUPOBAHUE CIEAYIOIINX KOMIETEHITHH:
-CIIOCOOHOCTBIO TIPUMEHSTH COOTBETCTBYIOIINH (PM3NKO-MaTeMaTHUECKUH armapaT, MEeTOIbI aHAIN3a H MOJICITMPOBAHHS,
TEOPETHIECKOTO M KCIIEPIMEHTAIFHOTO UCCIEIOBAHUS IIPH PENICHUH PO(heCCHOHATBHBIX 3a1ad.

2. MECTO JUCIUIIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBI

Huxn (pasgen) OIT: | bF1.B

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.2 | AucuunjauHbl (MOAY/IU) U IPAKTUKH, JI51 KOTOPBIX OCBOEHHE JAHHOM TUCHUILTHHBI (MOAYJIs) HEOOXOIUMO KaK
npeaniecTByIee:

2.2.1 | Marepuanosenenue

2.2.2 | Texnuueckas TEpMOAMHAMUKA

2.2.3 | T'ocynapcTBeHHasi HTOTOBas aTTeCTalUs

2.2.4 | IloarotroBka K MpoLEAype 3alUThI BEITYCKHON KBATU(PUKAIIMOHHON pabOoThI

2.2.5 | 3amuTa BBITYCKHOH KBATU(HUKAIIHOHHON pabOTHI

3. KOMITIETEHLM OBYYAIOIETOCSI, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHHWS AU CLIAILIAHBI
(MOAYJIST)

MK-1.1: Cnoco6HOCTbL cOGMpaTh M aHaNU3NpPoBaTb UCXOAHble UH(PhOPMALIMOHHbIE AaHHble Ans
NPOEeKTUPOBaHUSA CPEeACTB U CUCTEM aBTOMaTU3aLMKU, KOHTPOSA, TEXHONIOrMYeCKOro OCHaLLeHUs,
OWNarHoCTUKU, UCNbITaHUM, yNpaBlieHUsA npoleccamm

WIMK-1.1.3: Bnagetb HaBblkamu 0606LLeHNsA nHbopMaumm 1 TpeboBaHU TEXHUYECKOrO 3a4aHUs

UIMK-1.1.2: YmMeTb aHanuanpoBaTb NapamMeTpbl TEXHONIOMYECKOro npouecca C Lernbio OLEHKNU BO3MOXHOCTH
BHEeApPEHWs1 CUCTEM YrpaBrieHnst

UMK-1.1.1: 3HaTb ocHOBHbIe TpeboBaHus kK cuctemam ACY TI1

B pe3yabTaTe 0cBOeHUs IUCUMILIMHBI (MOY/Is) 00y4arOLIUiics 10/KeH

3.1 |3nath:
3.2 | Ymern:
3.3 | Baagerb:
4. CTPYKTYPA U COAEP)KXAHUE JUCHUILIJIUHBI (MOAY JIS)
Koxn Haumenosanmue pasnesnos u tem /Bua | Cemecrp / | HacoB | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue
3aHATHSA 3aHATUSA/ Kypc MU aTypa | pchl | paKT.
Pa3znen 1. Beegenne
1.1 Xumus Kak Hayka. [Ipeamer xumun. 1 1 UIIK-1.1.1 | JI1.1 21 0
MecTo XMHH B PsIIly €CTECTBEHHBIX U HIIK-1.1.2 | JI1.2 22
apyrux Hayk. /JIex/ WIIK-1.1.3 | JI1.3 | 23
JI1.4J1
2.1
22
2.3
Koxn HaunmenoBanue pasnenos u TeMm /Bua | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHSA 3aHATASA/ Kypc MK aTypa | pchl | paKT.
Paznen 2. Ctpoenne aTtoma
2.1 Crtpoenue atoma. CocTaBHbIC 4acTH 1 1 HIIK-1.1.1 | JI1.1 21 0
aroma. OCOOEHHOCTH OBEICHUS HIIK-1.1.2 | J1.2 92
3JIEKTPOHA KaK MUKpodacTHLbl. [TonsaTue HIIK-1.1.3 | J1.3 23
00 opOuTtanu. XapakTepucTUKa JI1.4J1
9HEPreTUUECKOro COCTOSTHUS 2IEKTPOHA 2.1
KBaHTOBbIMU unciaamu. [Ipunnun ITaynu. 122
IIpaBuno I'ynna. IlpuHnun MUHUMAIbHOR 2.3

JHepruu. DIeKTpOoHHbIe hopmyibl. /JIek/




2.2 Crtpoenne aroma. CocTaBHbBIE YacTH 1 4 UIIK-1.1.1 | JI1.1 21 0
aroma. OCOOEHHOCTH OBEIEHHUS UIIK-1.1.2 | J11.2 22
3JIEKTpOHA KaK MUKpodacTHLbl. [TonsTue UIIK-1.1.3 | JI1.3 93
00 opbuTanu. XapakTepucTuka JI1.4J1
9HEPreTUUECKOTO COCTOSHUS AIEKTPOHA 2.1
KBaHTOBBIMU yucnamu. [Ipunnun [Taynn. J12.2
IIpasuno I'ynna. IlpuHnmn MUHUMaIbHOR J12.3
SHepruu. DNeKTpoHHsie popmysl. /Cp/

Koz HanmenoBanue pasnenos u Tem /Buag | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHsaTHsA/ Kype M aTypa | pcbl | pakT.
Paznen 3. llepuoauyeckuii 3aKoH u
NMepUoOIHYEeCcKasi CHCTEMA YJIEMEHTOB
JA.A.Menneneena

3.1 [epuonnueckuii 3axon J.M1.Menneneena. 1 1 UIIK-1.1.1 JI1.1 21 0
DuU3NYECKUI CMBICIT MTOPSIKOBOTO HUIIK-1.1.2 | JI1.2 22
HOMepa ieMeHTa. [lepuonuueckas UIIK-1.1.3 | JI1.3 93
cUCTeMa JJIEMEHTOB U €€ CBS3b CO JI1.4J1
ctpoeHreM aroma. CTpyKkTypa 2.1
MIEPUOIUIECKON CUCTEMBI: TIEPHUO/IBI, 2.2
Tpynis! u noarpymisl. Oco6eHHOCTH J12.3
CTPOEHUS aTOMOB DJIEMEHTOB TJIABHBIX H
MOOOYHBIX OATPYIIIL: S-, p-, d- 1 f-

AJIEMEHTHI. DJIEKTPOHHBIE aHAJIOTH.
Ilepnogu4HOCTh U3MEHEHHUS CBOMCTB
3JIEMEHTOB U UX coequHeHuil. /Jlex/

3.2 ITepuomuueckuii 3axon JI.M1.Menzaeneena. 1 4 HIIK-1.1.1 | JI1.1 21 0
Du3NYeCcKuil CMBICII MOPSTKOBOTO HIIK-1.1.2 | J1.2 22
HoMepa ieMeHTa. [lepuonuueckas HIIK-1.1.3 | J1.3 23
CHCTEMa JJIEMEHTOB U €€ CBSI3b CO JI1.4J1
ctpoeruneM atoma. CTpyKTypa 2.1
NIEPUOIUYECKOM CUCTEMBI: TIEPUO/BI, 122
Tpynms! ¥ HoArpymisl. Oco6eHHOCTH 2.3
CTPOEHUS AaTOMOB AJIEMEHTOB I'JIaBHBIX U
MOOOYHBIX HOATPYMIL: S-, p-, d- 1 f-
9JIEMEHTHL. DIEKTPOHHBIE aHAJIOTH.

Ilepnoagu4yHOCTb U3MEHEHHUS CBOMCTB
2JIEMEHTOB U MX coenuHeHuit. /Cp/

Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue

3aHATHS 3aHATHS/ Kvype U007 aTypa | pcbl | pakT.
Paznen 4. Xumnueckasi cBSI3b U
CTPOeHMe BellecTBa

4.1 Ipupona, kaaccubuKays XUMAICCKOH 1 1 HIIK-1.1.1 | JI1.1 21 0
CBsI3U. MeXaHu3MBbl 00pa30oBaHuUs HIIK-1.1.2 | J1.2 22
XUMHUUECKOH CBs3U. MIoHHas XuMuyeckas HIIK-1.1.3 | JI1.3 23
CBsI3b. VIOHHBIE KPUCTAIITMYECKHE JI1.4J1
pemerku. CBOHCTBA BEUIECTB C HOHHBIM 2.1
TUIIOM KPUCTAJNINYECKON PELIETKU. 122
KoBanentnas xumuyeckast CBA3b. J12.3

MexaHn3M 00pa30BaHUs KOBAJICHTHON
CBs13U (OOMEHHBIH U TOHOPHO-
AKUENTOPHBIN).
OnexTpooTpuLaTenbHOCTh. KoBaneHTHbIE
MOJISIpHAst M HETIOTISIpHAst CBA3U.
KpaTHOCTB KOBaJIEHTHOI1 CBA3U.
MornekynspHble 1 aTOMHBIE
KpHcTalmuueckue pemerku. CBoicTBa
BEII[ECTB C MOJICKYISIPHEIMU M aTOMHBIMA
KPHCTAJUTHYECKUMHE PEIICTKAMH.
Mertannudeckas cBa3b. Merauueckas
KPHCTAJITNYECKasl pEIIETKA U
MeTaNTHIeCKasi XUMIIeCKas CBA3b.
Bonopoanas cBs3b. /Jlex/




4.2 IIpupona, knaccuuKanus XHMHUIECKOI 1 4 UIIK-1.1.1 | JI1.1 €)! 0
cBs3H. MexaHu3Mbl 00pa30BaHus HIIK-1.1.2 | JI1.2 22
XUMHAYECKOU cBs3U. MloHHas XxuMudeckas HIIK-1.1.3 | JI1.3 23
cBs3b. VIOHHBIE KpHCTAILIIMYECKHE JI1.471
peweTk. CBOWCTBA BEILIECTB C MOHHBIM 2.1
TUTIOM KPUCTAJUTMYECKOHN PEIIeTKH. J12.2
KoBanentnast xumuaeckas CBSI3b. 2.3
MexaHu3M 00pa30BaHHs KOBAJICHTHOM
cBsi3U (OOMEHHBIN ¥ IOHOPHO-
aKICTITOPHBIH).

DNEeKTPOOTpHUIIATETLHOCTE. KoBaeHTHEIE
MOJISIPHAS ¥ HETIOJIAPHAS CBSI3H.
KpaTtHOCTb KOBaNEHTHOI CBSI3M.
MonexynsipHble U aTOMHBIE
Kpuctanueckue pemetk. CBoiicTBa
BEIIECTB C MOJIEKYIIPHBIMH U aTOMHBIMU
KPUCTAJTHYICCKUMHU PEIICTKAMHU.
Merannuuaeckast cBa3b. MeTtamnaeckast
KpUCTaJTHUECKasl peleTka u
MeTaJUINYeCcKasi XUMHUECKasi CBA3b.
Bonoponnas cBa3s. /Cp/
Kon HaunmenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Pazpnen 5. OcHOBHBIE KJ1acchl
HEOPraHu4YecKUuX coeanHeHMIt

5.1 Merainst u Hemetamibl. OKCHUIIBI 1 2 HIIK-1.1.1 JI1.1 21 0
OCHOBHBIE, KUCITOTHBIE, aM()OTEPHBIE. HIIK-1.1.2 | JI1.2 22
[onydenue, puU3MUECKUE U XUMHUECKHUE UIIK-1.1.3 | J1.3 23
CBOICTBA: B3aMMO/ICHCTBUE C BOJOMH, JI1.4J1
KHCIIOTaMH, Ieiodamu. [ uapokcus: 2.1
knaccuukanus (OCHOBaHUS, KHUCIOTHI, J12.2
am¢oTepHbie), PU3nvecKue u 2.3
XuMHu4ueckue cpoiicta. Conu:

HOPMAaJIBHBIE (CpeTHHE), KUCTEIC,
ocHoBHEIE. [lonyyeHnue, XuMu4eckue
cBoiicTBa. B3aumocBsA3b Mexay
KJIACCAMHU HEOPTaHUYECKUX COCIMHCHUM,
LENOYKH npeBpameHui. /Jlex/

5.2 Metamns! 1 HemeTaIabl. OKCHIBI 1 6 UIIK-1.1.1 JI1.1 21 0
OCHOBHBIC, KUCITOTHBIE, aM(pOTEpHBIE. HIIK-1.1.2 | JI1.2 22
[Momy4enue, puznveckre 1 XUMHIECKHES UIIK-1.1.3 | JI1.3 23
CBOMCTBA: B3aUMOJICHCTBHUE C BOJOM, JI1.4J1
KHMCIIOTaMH, 1eiaoyamu. ['uapokcusl: 2.1
KJaccuduKays (OCHOBaHMUS, KUCIIOTHI, 2.2
amporepHsIe), huznueckue u J12.3
xXuUMH4eckue cBoiictea. Comu:

HOpMaJibHbIE (CPEAHHE), KUCIIBIC,
ocHOBHEIC. [ToTydeHne, XUMUIECKHe
cBoiicTBa. B3aumocBs3b Mexay
KJIACCaMH He-OpraHMYeCKUX COeIMHEeHHUH,
LIETIOYKH MpeBpaleHuii. /J1ad/

53 Merannst u Hemetamibl. OKCHUIIBI 1 4 HIIK-1.1.1 | JI1.1 21 0
OCHOBHBIE, KUCIIOTHBIE, aM()OTEPHBIE. HIIK-1.1.2 | JI1.2 22
[onydenue, puU3MUECKUE U XUMHUECKUE WIIK-1.1.3 | J1.3 23
CBOICTBA: B3aMMO/ICHCTBUE C BOJOM, JI1.4J1
KHCIIOTaMH, Iejodamu. [ uapokcuas: 2.1
knaccuukanus (OCHOBaHUS, KUCIOTHI, J12.2
amgoTepHbIe), PU3nvecKue u 2.3
XumMmu4aeckue cpoiicta. Conu:

HOPMAaJIBHBIE (CpeTHHE), KUCTEIC,
ocHoBHEIE. [lonyyeHnue, XuMu4eckue
cBoiicTBa. B3aumocBsA3b Mexay
KJIACCAMU He-OpPTaHWYECKUX COSTNHEHHUH,
LeTI0uKH npeBpamenuii. /Cp/
Koz HaunmenoBanue pasienos u Tem /Buag | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHSA 3aHaATHsA/ Kype M arypa | pcbl | pakT.




Paznen 6. DiaeMeHTbI XMMHYECKOI
TEPMOJAMHAMMKH M OCHOBBI
TepMoXuMHH. XUMHYECKoe
paBHOBecHe, (pakTOpbI, BIUSOIINE HA
€ro cMeleHne

6.1 DHepreTuka XUMHUYECKUX TPOLIECCOB. UIIK-1.1.1 | JI1.1 21
DNEeMEHTHI TePMOJUHAMUKHU. DHTAJIBITUS HIIK-1.1.2 | JI1.2 22
U ee U3MEHEHHE B X0JIe XUMHUYECKON HIIK-1.1.3 | JI1.3 23
peaxuu. DK30- U SHIOTEPMHUYECKHIE JI1.4J1
peakuuu. 3akoH ['ecca u ero cieacTBusl. 2.1
OHTponus Kak Mepa HeYNopsJ04eHHOCTH 2.2
BemectB. CtanmaprHblie sHEprun [ n60ca. J12.3
Bnusiaue TeMnepaTypbl Ha SHEPTHUIO
I'n60ca 1 HampaBIeHHE XUMHYECKOM
peakuuu. CKOpoCTh peakuuii B
TOMOTEHHBIX M T€TEPOTreHHBIX CHCTEMAX.
3aKoH JIefCTBUS Macc JUIsl 2JIEMEHTapHBIX
peakuuii. BnusHue temneparypsl Ha
ckopocTh peakuuid. [IpaBuno Baut-

Todda.. [Tonsrtre o MexaHH3Me
XUMUYECKOH peakiuu. [IpuHInIBL
JeWCcTBUS KaTanu3aTopoB. OOpaTuMble 1
HEOOpaTHMBbIE PeaKLnU. XUMHYECKOEe
paBHOBecue. CMelleHue XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [atense,
BIIMSTHUE TEMIIePATyphl, JaBICHUS,
KOHIICHTPAIIMH PEareHTOB Ha CMELLEHHE
paBHOBecus. /JIex/

6.2 DHepreTuka XMMUYECKUX MPOLIECCOB. HIIK-1.1.1 JI1.1 21
DNeMEHThI TEPMOJUHAMUKHU. DHTAJIbIIUS HIIK-1.1.2 JI1.2 322
U ee U3MEHEHUE B X01€ XUMUUECKOMN UIIK-1.1.3 | JI1.3 23
peakuuu. DK30- U SHAOTEPMUYECKUE JI1.4J1
peaknun. 3akoH ['ecca u ero cieacTsus. 2.1
OHTpONHA KaK Mepa HEYIOPsIOYeHHOCTH 122
BeniectB. CtanaapTHble 3Hepruu [ noocea. J12.3

BrnmsHue TemmepaTypsl Ha SHEPTHIO
I'mb6ca n HampaBIICHHE XUMHYECKOIT
peakuun. CKOpOCTh peakiuii B
TOMOTEHHBIX U I'€TePOre€HHbIX CUCTEMAX.
3aKoH AEUCTBUS MACC JUISl JIEMEHTAPHBIX
peakuuii. BnusiHue temneparypsl Ha
cKopocTh peakiuil. [IpaBuno Bant-
Todda.. [TonsTre 0 MexaHU3Me
XUMHUECKOH peakuuu. [IpuHIunmIBI
JefcTBusI KaTtanu3aTtopoB. OOpaTuMbie U
HEeoOpaTHUMBIC peakiui. XHUMHYECKOEe
paBHOBecue. CMeleHne XUMHYECKOTO
pasHoBecus. [Ipunnun Jle latense,
BIIMSIHUE TEMIIEPaTyphbl, AaBICHUS,
KOHIICHTPAIIMH PEarcHTOB Ha CMEIICHHE
pasHoBecus. /JIab/




6.3 OHepreTuka XMMHYECKHUX MIPOLIECCOB. 1 6 UIIK-1.1.1 | JI1.1 €)! 0
DNEeMEHTHI TePMOJUHAMUKHU. DHTATIbITUS UIIK-1.1.2 | J11.2 22
U ee U3MEHEHHE B X0JIe XUMHUYECKON HIIK-1.1.3 | JI1.3 23
peakuuu. JK30- U 3HJ0TEPMHUUYECKUE JI1.4J1
peakuuu. 3akoH I'ecca 1 €ro cieacTBuUs. 2.1
DHTpPOIUS KaK Mepa HeylnopsJ0UeHHOCTH J12.2
BemectB. CtanmapTHbIe sHeprun [ n60ca. J2.3
Brusiare TeMnepaTypsl Ha SJHEPTHIO
T'u66ca 1 HanpaBIeHNE XUMHUECKOH
peakunu. CKOpOCTh peakuuii B
TOMOTEHHBIX W T€TEPOTEHHBIX CHCTEMaX.
3aKoH AEHCTBUS MacC ISl AJIEMEHTAPHBIX
peakuuii. Bausinue Temneparypsl Ha
ckopocTh peakuuid. [IpaBuno BanT-
TFodda.. ITorarre o MexaHH3ME
XuMuueckor peakuuu. [IpuHIumIbI
JeHcTBIsI Katan3aTtopoB. OO0paTUMBbIe 1
HEoOpaTHMBIE peaklnu. XUMHIECKOe
paBHOBecue. CMelIeHue XUMUIECKOTO
paBHoBecus. [Ipunnun Jle [latense,
BIIMSTHUE TEMIIePATyphI, JaBICHUS,
KOHIICHTPAIIUH PEareHTOB Ha CMEICHHE
paBHoBecus. /Cp/
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ipumeuanue
3aHATUSA 3aHATHA/ Kypc 197078 arypa | pChl | paKT.
Pazgen 7. dnexkTpoanTudeckas
auccoumanusi. Peakuuu nonHoro
oomena. 'mapoau3s cosei
7.1 DNEKTPOIHUTHI U HEAJICKTPOIUTHI. 1 2 HIIK-1.1.1 | JI1.1 21 0
DNEKTPONUTHYECKAs TUCCOIMAIINS. HIIK-1.1.2 | J1.2 22
MexaHU3MBbI JIEKTPOIUTHYECKOH HIIK-1.1.3 | JI1.3 23
JIACCOIUALINN JIS BEIIECTB C JI1.4J1
Pa3TUYHBIMHU TUTIAMH XUMUYECKON CBSI3H. 2.1
I'unpatupoBanHble u 122
HETUPAaTUPOBAHHBIE HOHBI. CUIBHBIC U 2.3

cradble 31eKTpoIuTh. OCHOBHBIC
TTOJIOKEHHS TEOPUH ITCKTPOITUTHISCKON
Jqucconuanuy. Jlucconuanus KUcior,
OCHOBaHUI1 U coyell B BOIHBIX PacTBOPAX.
KoHcTaHTa ¥ cTeneHb UCCOUAIN
CITa0bIX DIIEKTPOIUTOB U MX 3aBHCUMOCTD
OT pa3NUyHBIX (PaKTOPOB. 3aKOH
pas6aenenust OctBanbaa. MoHHEIE
peakuuy B pacTBOPax AJIEKTPOIUTOB: X
HampasleHue, TTyOnHa MPOTEKaHusI.
VYcnoBus HeoOpaTUMOTO NPOTEKAHUS
HMOHHBIX peaklui. DIEeKTPOIUTHYECKas
nyccoruanus Boasl. MoHHOE
rpousBeieHue BoJbl. Bomopoauslii u
TUAPOKCUIBbHBIN nokazarenu (pH u pOH)
1 MX 3HAYCHUSI B KUCITBIX, MIETOYHBIX U
HEUTpalbHbIX cpefax. MHAUKaTophL.
T'unponus coneil. Pasnuunsle ciydan
runponusa cojiei. HeoOpatumbrit
ruzponu3. CTeneHb U KOHCTaHTa
THIIPOJIN3a, BIUSHUE Pa3THIHBIX
(daxrtopos. /Jlex/




7.2

DJEKTPOIUTHI U HEDNIEKTPOIHUTHI.
DAEKTPOIUTHYECKAS TUCCOLIHALIHSL.
MexaHHU3MBI AJIEKTPOITUTHYECKOH
JIFICCOITHAITIH JUISL BEIIECTB C
Pa3NIUYHBIMU TUIIAMH XMMUYECKOH CBS3H.
I'mapaTupoBanHble u
HEeTHJIpaTHPOBaHHbIC HOHBI. CHJIbHBIC U
cinabble 31eKTpouThl. OCHOBHBIC
MIOJIOKEHUS TEOPUH DIEKTPOTUTHUECKON
JFCCOIMAINH. JIFCCOIHaIist KUCIIOT,
OCHOBAHUI U COJE! B BOJHBIX PACTBOPAX.
KoHcTaHTa U cTenenp Aucconuanun
CJIa0BIX AIIEKTPOIUTOB U HX 3aBHCUMOCTh
OT pa3IuYHBIX (PaKTOPOB. 3aKOH
pazbaenenust OctBanpaa. MoHHbIE
peaklMy B pacTBOPax JIEKTPOIUTOB: UX
HanpasJieHUE, TTyOuHa TPOTCKAHUSI.
YcnoBust He0OpPaTEMOTO MIPOTEKAHUS
HMOHHBIX peaKIHid. DIEeKTPOIUTHIECKAas
Jucconuanys Boabl. MonHoe
rpousBeieHue BoJbl. BogopoaHslii 1
rHAPOKCIIIBHEIA nokasatenu (pH u pOH)
U MX 3HAUYEHUsI B KUCIBIX, IETOYHBIX U
HEUTpaNbHBIX cpenax. MHAUKaTOpHI.
T'unponus coneit. Pasnuunsle ciydan
runponusa cojieid. Heobpatumbrit
ruponus. CTernenb 1 KOHCTaHTa
THJIIPOJIN3a, BITUSTHAE Pa3THIHBIX
¢axropos. /J1ab/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3

€|
92
93

7.3

ONeKTPOIUTH U HEATEKTPOIHUTEL.
ONeKTpoaUTHYECKAs TUCCOLUALIHSL.
MexaHU3MBl 2IEKTPOIUTUIECKON
JIFICCOIMAIIH TSI BEIIECTB C
Pa3IHMYHBIMU TUIIAMH XUMHYECKON CBS3U.
I'mpparupoBaHHbIE U
HETUIPaTHPOBAHHEBIC HOHBI. CHIIBHBIE U
crabble 31eKTpoauThl. OCHOBHBIE
MOJI0>KEHHS TEOPHUHU TEKTPOIUTHUECKOH
JIFICCOIHAINH. JIFCCOIHAITISI KHUCIIOT,
OCHOBAHUI1 U COJIEH B BOJHBIX PACTBOPAX.
KoHcTaHTa 1 CTeNeHb JUCCOLUaN
cIa0bIX NIEKTPOIUTOB U UX 3aBUCHMOCTh
OT pas3IMYHBIX (PaKTOPOB. 3aKOH
pas6aenenust OctBanpaa. MoHHbIE
peakIiK B pacTBOPax MEKTPOIUTOB: UX
HaIpaBJIeHHe, TTyONHA TIPOTEKaHHA.
YcnoBust HeoOpPaTEMOTO IPOTEKAHUS
HOHHBIX peakuuil. DneKkTponuTudecKas
Jaucconuanys Boasl. MlonHoe
NIpOU3BEIcHUE BOJIbl. Bomopoauslil u
rUApOKCIIIBHBIA nokasatenu (pH u pOH)
1 MX 3HAUEHHS B KUCIIBIX, IETOYHBIX U
HEWTpaNbHBIX cpenax. MHIuKaTopeL.
T'unponus coneit. Pasnuunsle cirydau
ruaponusa coieid. Heobpatumbrit
rugponu3. CTeneHb 1 KOHCTaHTa
THPOIIN3a, BIUSHIE Pa3INIHBIX

¢axropos. /Cp/

UIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3

J1.1
J1.2
J1.3
JI1.471
2.1
2.2
2.3

€|
92
33

Kon
3aHATHS

HaumeHoBaHue pa3iesioB U TeM /BUJ
3aHATHS/

Cemectp /
Kypc

Yacos

Komneren-
U

Jlnutep
aTypa

Pecy
pchl

Hnrte
PAKT.

IIpumeuyanue

Paznen 8. OkucaureabHo-
BOCCTAHOBUTECJIbHbBIC pealculm




8.1 OKHCITUTETILHO-BOCCTAHOBUTEIHHBIC 1 2 WIIK-1.1.1 | JI1.1 21 0
peakiuu. CTerneHb OKUCIICHUS. HIIK-1.1.2 | JI1.2 22
OKHUCIUTENTh U BOCCTAaHOBIICHHUE. HIIK-1.1.3 | JI1.3 23
BoccranoButens u okucinenune. Meton JI1.4J1
9JIEKTPOHHOTO OanaHca il COCTaBICHUS 2.1
YpaBHEHHUH OKUCIIUTEIBHO- J2.2
BOCCTaHOBHUTENBHBIX peakimid. /JIek/ 2.3

8.2 OKUCIHTETEHO-BOCCTAHOBUTEIHHBIE 1 2 UIIK-1.1.1 | J1.1 21 0
peakiyn. CTeneHb OKUCIECHUSL. UIIK-1.1.2 | JI1.2 22
OKHCIUTENb U BOCCTAaHOBIICHHUE. HIIK-1.1.3 | J1.3 23
BoccranoButens u okucinenue. Metox JI1.4J1
JIEKTPOHHOTO OaraHca A COCTABICHUS 2.1
YpaBHEHHUH OKHCIUTEIBHO- 2.2
BOCCTaHOBHUTEJIbHBIX peakiuid. /J1ab/ J12.3

8.3 OKHUCIHTEITHO-BOCCTAHOBUTEIHLHBIC 1 4 HIIK-1.1.1 | JI1.1 21 0
peakunu. CTeneHb OKUCICHHUS. UIIK-1.1.2 | J1.2 22
OKHCIUTEb U BOCCTAaHOBIICHHUE. UIIK-1.1.3 | J1.3 23
BoccranoButens u okucieHue. Metos JI1.4J1
AJIEKTPOHHOTO OayiaHca JIsk COCTABICHUS 2.1
YPaBHEHUH OKHCIUTEIIBHO- 122
BOCCTaHOBHUTENBHBIX peakiuid. /Cp/ 2.3

Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | IIpumeuanue
3aHATHS 3aHITHs/ Kype 107070 aTypa | pcbl | paKT.
Paznen 9. Xumuueckue cBoiicTBa
METAJLIOB

9.1 Mertasnel. OcoOeHHOCTH CTPOEHUS 1 2 WIIK-1.1.1 | JI1.1 21 0
aTOMOB M KpucTaiuioB. duznueckue HIIK-1.1.2 | JI1.2 22
cBO#cTBa MeTaiu1oB. Kimaccugukarus HIIK-1.1.3 | JI1.3 33
METAJUIOB I10 PA3JIMYHBIM IIPU3HAKAM. JI1.4J1
XUMHYECKHEe CBOMCTBA METAILIOB. 2.1
Merajuisl MIaBHBIX U TOOOYHBIX J2.2
NOATrPYNIL. DJIEKTPOXUMHUECKUH PSIIL J12.3
HanpsDKeHUH MeTamnoB. O0mre crnocoObt
nosrydeHust metasuioB. [Tonsitue o
MeTauTyprud. [TupoMeTamtyprus,

THIPOMETAILTYPTHs U
anekTpomeTaayprus. CiuiaBbl YepHble U
uBeTHbIE. /JIex/

9.2 Mertamel. OcOOEHHOCTH CTPOCHUS 1 2 UIIK-1.1.1 | J1.1 21 0
aTOMOB U KpucTayuioB. Ousnueckue HIIK-1.1.2 | J1.2 22
cBoiicTBa MeTayu1oB. Knaccugukanus HIIK-1.1.3 | JI1.3 23
METaJIJIOB 0 Pa3IMYHbIM IIPU3HAKAM. JI1.4J1
XUMHYECKHE CBOMCTBA METAIIIIOB. 2.1
Mertaiibl MIaBHBIX U TOOOYHBIX 2.2
TOATPYIIL. DICKTPOXUMUYECKUH Psifl 23
HanpspKeHui MetaiuioB. O01He crocoOs!

ToJTydeHust MeTauioB. [loHsTHE O
MeTamuryprud. [lupomeramnyprus,
TUAPOMETAILTYPTUs U
anekTpoMeTatyprus. CIuiaBsl YepHbIe U
uBetHbIe. /J1a6/

9.3 Mertasnel. OcoOeHHOCTH CTPOEHUS 1 7 WIIK-1.1.1 | JI1.1 21 0
aTOMOB M KpucTayuioB. duznueckue HIIK-1.1.2 | JI1.2 22
cBOlcTBa MeTaiuIoB. Kimaccngukarus HIIK-1.1.3 | JI1.3 33
METAJUIOB I10 PA3JIMYHBIM IIPU3HAKAM. JI1.4J1
XUMHYECKHEe CBOMCTBA METAILJIOB. 2.1
Merajisl MIaBHBIX U TOOOYHBIX J2.2
NOATrPYNIL. DJIEKTPOXUMHUECKUH PsII J12.3

HanpsDKeHUH MetaynoB. O0me crocoobt
TOJTydeHHs] MeTa/ToB. [ToHsATHE O
MeTamuTyprud. [lupoMeTamtyprus,
THIPOMETAILTYPIHS U
anexTpoMeTautyprus. CruiaBbl YepHBIC U
uBeTHbie. /Cp/

4.1 Oopa3zoBaTejibHbIE TEXHOJIOTHH




5. KOMILIEKT OIIEHOYHbBIX CPEJICTB

5.1. KoMIJIeKT OlleHOYHBIX CPEACTB

Kommnekr OIICHOYHBIX CPEACTB IO JUCHUIIIIUHE, COCTOSIIHN U3 MaT€pHaIoB IJIA TCKYIIET0 KOHTPOJIA U ITPOBEACHUA
l'[pOMe)KyTO‘IHOﬁ aTTeCTalln 06yqa}0m1/1xc;{, BKJIIO4as MOpAAOK IIPOBECACHU l'[pOMe)KyTO‘IHOﬁ aTTeCTallu, CUCTCMY OLICHHUBAHUW A

Pe3yAbTaTOB MPOMEXYTOYHOM aTTECTAlMK U KPUTEPHH BBICTAaBIICHUS OlleHOK npeacTaBieH B KOC nuciurumHel.

6. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY.JIS1)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas1 1UTEpaTypa

ABTOpBI, COCTABUTENIN 3arnasue W3natenscTBo, rox On.agpec
JI1.1 |Yuxun E. B. Xumust: yaeOHOe mocoone Tomck: Tomckwmid https://biblioclub.ru/in
rOCYapCTBEHHBIN dex.php?
YHUBEPCHUTET CUCTEM page=book&id=20895
YIpaBJICHUS U 6
PaIModIeKTPOHNKH,
2012
JI1.2 (MenskoBE. T, XUMUsL: METOAUYECKOE TTIOCOOUE HoBocubupck: https://biblioclub.ru/in
Kogans 10. 1., HoBocubupckuit dex.php?
IMonsikosa H. I1. rOCY/IapCTBEHHBIH page=book&id=23048
arpapHbIi 3
yHuBepcureT, 2011
JI1.3 | Moxos A. 1., COOpHUK 3a1a4 10 00IIeH XUMHHU: yaeOHOE Kemepogo: https://biblioclub.ru/in
Hlypsrruna JI. 1., nocoone Kewmeporckuit dex.php?
AmnromuHa 1. M. rocyJapCTBEeHHbIH page=book&id=23237
yHuBepcuret, 2010 8
JI1.4 |Mosuan 1. H., OCHOBBI AaHATTUTHYECKONH XUMHUH. XUMHYECKHE Kazanb: Kasanckumii https://biblioclub.ru/in
PomanoBa P. T'., METOJIbI aHANIN3a: yaeOHOe TTOco0He HAYJHO- dex.php?
T'op6ynosa T. C., HCCIe10BaTEIbCKUI page=book&id=25900
Esrennena U. U. TEXHOJIOTMYECKUH 0
YHHBEPCHUTET
(KHUTY), 2012
6.1.2. JlonoHUTEILHAS JINTEPATypa
ABTOpBI, COCTaBUTENIN 3arnasue W3natenscTBo, rox On.agpec
JI2.1 |Bapenmos B. K., XUMUSL: 2IEKTPOXUMHUIECKUE MPOIECCH U HoBocubupck: https://biblioclub.ru/in
Cunuypuna P. E., CUCTEMBI: YueOHO-METOINYECKOe Mmocodre HoBocubupckuit dex.php?
Typno E. M. roCyIapCTBEHHBIN page=book&id=25863
TEXHUYECKHUN 0
yHUBepcuret, 2013
JI2.2 |MakapoB A. T, TeopeTrueckue U MPaKTHYECKHE OCHOBBI Openobypr: https://biblioclub.ru/in
Caruga M. O., (uznueckoit xumuu: yueOHoe ocodue Openbyprekuit dex.php?
Paznodpees /1. A. rOCy/IapCTBCHHBIH page=book&id=36484
yHUBepcuret, 2015 0
JI2.3 [Ierposa T. II., JlononHUTENBHBIE TTIaBBI HEOPTAaHUIECKOH Kazans: Kazanckuii https://biblioclub.ru/in
Mudraxosa H. III., XUMHHU: Y4eOHO-METOAnYECKOe mocodre HAY4HO- dex.php?
Paxmarynmnuna U. @, HCCIIEN0BATENBCKUI page=book&id=42877
3unkuaesa T. T., TEXHOJIOTHICCKUAN 7
Ky3nenos A. M. YHUBEPCHTET
(KHUTY), 2015
6.2. Ilepeuens pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHHKAMOHHOI ceTn "MHTepHeT"
31 |Hayunas snekrponHas 6ubnuoteka "Elibrary"
22 | DnexTpoHHO-OMONMOTEUHas cuctema "JlaHp"
93 | YuuBepcuretckas 6ubimoreka ONLINE

6.3.1 IlepeyeHb MPOrpaMMHOro odecrne4eHust

6.3.2 TlepeyeHb NHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | KoncynbranT-mtoc

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JTUCIUMITJIMHBI (MOAY JIS)

Ayn. Ne |

Hasnauenue |

OcHarenue



https://biblioclub.ru/index.php?page=book&id=208956
https://biblioclub.ru/index.php?page=book&id=230483
https://biblioclub.ru/index.php?page=book&id=232378
https://biblioclub.ru/index.php?page=book&id=259000
https://biblioclub.ru/index.php?page=book&id=258630
https://biblioclub.ru/index.php?page=book&id=364840
https://biblioclub.ru/index.php?page=book&id=428777

YueOnas
MIPOBEICHHS

ayauTOpUs IS
3aHATHI

VYueOHble MecTa, 00OpYyIOBaHHBIE OJOYHOH MeOENTbI0 C PaCIIONIOKEHHEM

JEKIMOHHOTO M CeMHHapckoro | amdurearpom. Pabodyee mecTo mpemnojaBateniss B COCTaBe CTOJN, CTyl, TymOa,
300 THIA, KypCOBOTO IPOCKTUPOBaHUS | TPUOYHKA, KOMIIBIOTEp  MpernojaBareiass C  JOCTyIOM B HHTEPHET,
BBIITOJIHEHUS. KYPCOBBIX  paloOT), | HHTEpAKTHUBHAS JIOCKA C IIPOEKTOpOM. MoOTOpH30BaHHEIN dKpaH IloToj04HEBIE
b
TPYNIOBBIX W WHAWBUAYANBHBIX |TIOBOPOTHBIE  Kamephl.  JlokymeHT-kamepa.  HacTompHbIE ~ MHUKpPO(DOH.
KOHCYJIbTaIUH, TeKyIero | 3BykoBasi cucteMa. MapkepHast JOCKa.
KOHTPOJISI U TPOMEKYTOUHOM
Hacocel BakyyMHBIC, TEpMOCTATHI, IIKa( CYIIWIbHBINA, J1aOOpPaTOPHBIC BECHI
JTaBopaTopus rUAPOMETALTYpIHH JJIEKTPOHHBIE M MEXaHWYECKHe, CTON Ui Ja0OpaTOpHBIX BECOB, aHAIM3ATOP
R — A6ODATOPHELX T paKIMOHHbIH, mKagbl nabopaTopHble, MeNbHHULIA OucepHas
a60Tp o Xy P XEMHH nabopaTopHas, MeEMAIKd JabopaTopHble, CTOJNBI -MOWKH JabopaToOpHbIE,
g{eTaJmOB I Hz;n aperuii | FACOCH  NIEPUCTANBTHYECKHE,  OKCTPAKTOP,  YCTAHOBKA  ONICKTPONHM3HAS
HOIIFOTOB;(I/I 5 TV YI}MK s nabopaTopHasi,  mielikep  J1aOOpaTOPHBIA,  MENbHUIA  aHAJUTHYeCKas,
1406 cootsercrn ¢ ®IOC BO. A |AHM3ATOp BIArH, PEAKTOp W3 CTeKIa oopcwimkar.l ky0.aM, peakTop u3
) crekia Oopcwimkar. 3 KyO.aM, OaHs nabopaTopHas, YCTPOWCTBO CYIIKH
TaKKe o poQUIBHBIM . .
HCLHTLIHHAM GHOro  Tuana 71a00paTOPHON TOCYABI, MYABTHUMETP, aclHupaTrop CHIb(GOHHBIHA, mpudop ph-
S — }g;KanaB oB 4 | MeTP,  KOmmpeccop, npubop ph-mMeTp, HOHOMEp, HPUOOpP DIEKTPOIH3A
oo pKa(I)eIl . | PAcTBOpOB COJICH, INTATUBBI JJIs MPOOHMPOK, KAIOPUMETP C HarpeBatelieM,
MeTanTJf s p TEPMOMETpHI, TUIUTKA JTAa0OpaTOpHAs, pErysITOp  HampsDKEHHs,  OJIOK
Yprii. MUTaHUS, XOJIONWIBHUK  Ja0OpaTOpHBIA,  apeoMeTpbl, Ha0Op  CHT,
aKBaIMCTHIUISATOP, MEJIBHUIIA 3e6pHOBast J1abopaTopHasi.
Vuebnas ayauToOpuUs TIS
MPOBEICHUS 3aHATHI
HEKHHOHHOFO U CeMUHADCKOrO VY4ebHbIC MecTa ¢ KOMIbIOTepaMH. Pabouee MecTo MpemoaaBaTesss B COCTaBe
I, KYDCOBOIO  TIDoeKTH (I:BaHI/I}I cron, cryn, Tymba. KommbloTep mpemnojaBaTensi ¢ JOCTYIIOM B HWHTEPHET,
227 (BLI]'I’OJ'[H};pHI/Iﬂ < C]:())BBIX p a6oT) HMHTEPAKTUBHBIN IIPOEKTOP [V MarHUTHO-MapKEpHOil JIOCKOH.
OVIIOBEIX I YEHHI/IBI/I,Z[ ale BHHX’ MoTopH30BaHHBI SKpaH C MOTOJIOYHBIM MpoekTopoM. [loTonounast kamepa.
pym . Y JlokymenTt-kamepa. HactombHbBII MUKPOGOH. 3BYKOBask CHCTEMA.
KOHCYJIbTaIUH, TEKYIIEro
KOHTPOJISI U TPOMEKYTOUHOM
107 CToNBl ¢ KOMITHIOTEpAMH C BBIXOJIOM B MHTECPHET, CTYIbs, KHW)KHBIC IIKA(BI
M CTEJUTAXKH.
YuebHas ayIuTOpUs IS
MIPOBEICHUS 3aHIATHI
JIEKIIMOHHOTO CEMHHAPCKOT0
o aKTI/I‘IeCKOl:O . K I:: OBOF(; Y4eOHbIE MeCTa C KOMITBIOTEPAMH C BBIXOJIOM B HMHTepHET. Pabouee mecto
npoexm oBANML. T > nggblx 4 | IPerosiaBaTens B cocTase CTOM, CTYI, Tym0a. KommbroTep mpemnomaBatess C
JI209 HEHHBHHP aJ'IBHLI); I?oy}?c e — JIOCTYIIOM B HMHTEPHET, MHTEPAKTUBHBIA IPOEKTOP C MAarHUTHO-MapKEepHOU
oK erg/ KOH on}s; 1:1 JOocKoW. MOTOpHU30BaHHBIM PKpaH C MOTOJIOYHBIM IpoekTopoM. IloTtonounas
yi . P kamepa. JJokymeHT-kamepa. HacTonbHblli MEKpO(OH. 3ByKOBas cCUCTEMA.
MPOMEKYTOUHOW  aTTecTalluu  C

HCII0JIb30BaHUEM y‘le6HLIX MECT C
KOMIIBIOTCpaMHU.

8. METOJJMYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUIIJIMHBI (MOAY JISA)

Meronuueckue yKazaHus IJIsi 00y4aroIUXcsl [0 OCBOCHUIO JUCIIUILTHHBI
1. zydenne paboyeii mporpaMMel JUCIUIUIAHEL.
2. [locemenne U KOHCIEKTUPOBAHUE JIEKIUH.

3. Obs3arenpHas MOATOTOBKA K MPAKTUYECKUM 3aHATUSM.

4. VI3ydueHne OCHOBHOM U JOTIOIHUTEIILHON JIMTEPATYpPhl, THTEPHET-UCTOYHHUKOB.

5. BeInosTHeHNE BCEX BUJIOB CAMOCTOSITEIIbHOM paboThI.

a(b(l)eKTI/IBHoe OCBOCHUEC NMCHUIUIMHBI MPEATIOJIAracT peryjIapHOC MOCCHICHUE BCCX BUAOB ayTUTOPHBIX SaHHTHﬁ, BBIIIOJTHCHHUEC
IJIaHa CaMOCTOSATEILHOMN pa60TBI B ITOJIHOM O0BEME H MPOXOKACHUC aTTECTAllMN B COOTBECTCTBUM C KaJICHAAPHBIM y‘{e6HLIM

rpauKOM.

CryzneHTy peKOMEH/IyeTcsl 03HAKOMHTBCS CO CITICKOM OCHOBHOM U JIOIOJIHUTENBHOM JInTepatypbl. JlocTyn kK HHGOpPMaHOHHBIM
pecypcaM OHOIHOTEKH U HHPOPMAMOHHO-CIIPAaBOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHu30BaH B UNTAIEHOM 3ajie ONOIMOTEKH
co crannoHapHbIX [I9BM, 160 ¢ mmanoro [I9BM (rHoyrOyka, IIIaHIIETHOTO KOMIBIOTEpa WIIM HHOTO MOOMIBHOTO YCTPONUCTBA)
HOCPEICTBOM OECIPOBOIHOTO NOCTYIA IIPU aKTUBALMN MHIMBUIYaTbHOH YHETHO! 3aITHCH.

3amaHus ¥ METOJMYECKIE YKa3aHUsI K BBIMOIHEHHIO JTA00PATOPHBIX PadOT COCTABIEHBI B COOTBETCTBUH C pabovel mporpaMMoit
JTUCLUIUIMHBI XUMUS U IIpescTaBieHsl B Y MK aucuumnivssl.

Ha60paTOpHBII>'I MPAaKTUKYM HallpaBJICH Ha yrny6neHHoe HU3YUCHHUC TCOPCTHUYCCKOI0 MaTepurajia 1 Ha HpI/IO6p€TCHI/Ie YMCHUA,
HaBBIKOB 1 OIbITA IMIPOBEACHUA JKCIICPUMECHTA, aHAIN3a U 06pa60T1<1/1 €ro pe3yiibTaToB.

C 11eNTbI0 OIICHKH YPOBHA OCBOCHHS MaTCpHajia 1o KaXkI0H na60paT0pH0ﬁ pa60Te COCTaABJIACTCA OTYET, HA OCHOBAHUH KOTOPOI'O




MPOBOJUTCS 3aIIUTAa JAOOPaTOPHOH PabOTHL

MeTtonuveckre peKOMEHIAIUK K OPTaHU3aIMH U BBITIOJIHEHHIO CAMOCTOSATEIHLHOM paboThI COCTABICHBI B COOTBETCTBHHU C padoueit
MPOrPaMMON TUCIUILIMHBI XUMHUS U TipeficTaBieHsl B Y MK nucuumninse.

CamocrositenbHast paboTa CTYJEHTOB BKIIIOYAET OCBOCHUE TEOPETUIECKOTO MaTepHaa, IOArOTOBKY K BBITIOJIHEHHIO 3aJaHHI
71a00PaTOPHBIX 3aHATHH, M TIOATOTOBKY K 3a4eTy.

MeTtoauueckue PEKOMCHAAMH 110 OpraHru3alun O6paSOBaT€J'ILHOF0 mponecca ajis O6y’~ICHI/IH HWHBAJIMAOB U JIKI C OI'paHUYCHHBIMHA
BO3MOXHOCTAMH 3T0POBbA

IIpu HE0OXOAUMOCTH TIPOrpaMMa IUCIMIUTUHBI MOXKET OBITh alaliTHPOBAHA IS HHKIFO3MBHOTO O0YUCHHSI HHBAIH/IOB U JIUII C
OTpaHUYECHHBIMH BO3MOKHOCTSAMH 3I0POBbS C YIETOM 0COOCHHOCTEH MX MCUXO(PUIUUECKOTO PA3BUTHSI, MHIUBHIYaTbHBIX
BO3MOXKHOCTEH 1 HEOOXOIMMBIX CIIEITUABHBIX YCIIOBUN MX O0YICHUSI.

[Ipu HaNM4MKU B TpyNIe CTYACHTOB C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS BO3MOKHO HCTIONB30BaTh aIalTHBHBIE
TEXHOJIOTHH.

JIJI CTYZICHTOB C OTPaHUYEHHBIM CITYXOM:

- HCTIOJIb30BaHME PA3HOOOPA3HBIX TUIAKTHUIECKUX MAaTepPHUAIOB (KapTOUKH, PUCYHKH, MIMCBMEHHOE OITMCAHNE, CXEMBI U T.I1.) KaK
MOMOILIb JUTS IOHHMMAHUS U PEIICHHUS MOCTABICHHOM 3a1a4u;

- HCTIOJIb30BaHHE BUICOMATEPUATIOB, KOTOPHIE TAIOT BO3MOXKHOCTh TIOHSTH TEMY 3aHSTHS M OCYIIIECTBUTH KOMMYHUKATHBHBIC
JIEUCTBUS,

- BBITTOJIHEHHE TPOEKTHBIX 3aJaHHH IO N3yJ4aeMbIM TEMaM.

J11s CTYICHTOB C OrPaHUYCHHBIM 3PCHUCM:

- HCTIOJIhb30BaHke (PMIIEMOB C BO3MOXXHOCTBIO BOCIIPUSATHSI HA CIYX TaBAGMOW B HUX WH(GOPMAILIUH IS TIOCIEAYIONIETO e
00CYXIeHNS;

- HCTIOJIb30BAHKE ayTUOMATEPUAJIOB IO U3y4aeMbIM TEMaM, HMCIOIIMMCS Ha Kadeape;

- HHJMBUyaJIbHOE OOIICHUE C TPENoaBaTeieM 0 H3y4aeMOMY MaTepHaiy,

- TBOPYECKHE 3aJ]aHUs TI0 N3yJ4aeMbIM TEMaM HJTH [0 JTMYHOMY KEJIAHHIO C YIETOM HHTEPECOB 00yIaeMOoro.
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