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PABOYAA NTPOI'PAMMA JTUCHUIIJIMHBI

3akpermieHa 3a kadeapoit
Y4eOHbIi man
Ksanudukauus

dopma 00ydIeHHUS

OO6mas TpyI0eMKOCTh
YacoB 1o yueOHOMY TUIaHy

B TOM YHCJIC:

AyAUTOPHBIC 3aHATHSA

CaMOCTOATEIbHAA pa60Ta

JaCoOB Ha KOHTPOJb

MeTaJTypruu

XuMus

13.03.02 DnekTpo3HepreTuka u MEKTPOTEXHUKA

O0axanaBp
32049HAas

23ET

Pacnpene.ﬂerme YacoB JUCHHUILIMHBI IO KypcamM

Kypc 1
Bup 3anaruit VII | PO Hroro
Jlexun 4 |14 |4 |4
JlabopatopHsie 4 |4
Uroro aya. 8 |8
KonrakTnas pabora |8 8 |8
Cam. pabota 60 [ 60 | 60 | 60
Yacel Ha KOHTPOJIb 4 |4 |4 |4
Hroro 72172 (72|72

72

60

Bunbr koHTpOIIS Ha Kypcax:

3a4eThl 1



Pa3paboTunk mporpaMMsl:

KaHo. mexu. Hayk, cm. npenooasamens, I aboyniun Anogpeo Hagpumosuu

Pabouas mporpamMma JUCIUATUIHHBI
Xumusi

paspabotana B coorBercTBUU ¢ ®I'OC BO:

®denepalibHbIN rOCYIapCTBEHHBINH 00pa30BaTEIbHbII CTAHIAPT BBICIIETO 00pa30BaHMs - OaKalaBpUAT M0 HAIPABICHUIO TOIOTOBKH
13.03.02 DrekTposHEepreTHKa U 3JICKTPOoTeXHUKA (Mprka3 MuHoopHayku Poccuu ot 28.02.2018 1. Ne 144)

COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO ITaHa:
13.03.02 DnekTpodHepreTuka u JEKTPOTEXHUKA
YTBEPIKIECHHOTO YU4€HBIM COBETOM By3a oT 29.06.2021 npoToxomn Ne 7.

Pabouas mporpamma omoOpeHa Ha 3aceJaHUH KaeIpol

MeTaJJIypruu

[Iporokon MeTomueckoro coBera yHuBepcurera ot 29.06.2021 r. Ne 7
3aB. xkaenpoii Jlebens A.B., 1-p TexH. HayK



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

-obecnedenue pyHAAMEHTAIBHON XUMHIECKOH TIOATOTOBKH, CIIOCOOCTBYIOIIEH (HOPMUPOBAHUIO MIPOBO33PEHHS COBPEMEHHOTO
CIELMAIINCTa, 00ECIIeUMBAIOIIETO €ro OOIIEKYJIbTYPHOE Pa3BHUTHE;

-opMupoBaHue 3HAHUH OCHOBHBIX MOHATHH M 3aKOHOB XUMUH, CBOHCTB BaXXHEHIIINX BEIIECTB, OKPY’KAIOIINX YEIOBEKA B
MOBCETHEBHON JKU3HHM, IPUPOJIE, IPOMBIIIJICHHOCTH, IOHUMAHUE CYTH XUMHIYECKHUX MPEBPAICHNH, YMCHUH IPUMEHATD
MOTyYCHHBIE 3HAHUS P PELIeHNH TPO(eCCHOHANBHBIX 3aad.

1.1 3agaun

IIpouecc n3yueHns: AUCHUIIMHBI HANPaBlIeH Ha ()OPMUPOBAHHE CIICAYIOMINX KOMICTEHIINI:
-CIIOCOOHOCTBIO IPUMEHSATH COOTBETCTBYIOIINH (PM3MKO-MAaTEMaTHYECKUH aInapaT, METO/Ibl aHaIM3a U MOJIEIIMPOBAHUS,
TEOPETHUYECKOTO U SKCIIEPHUMEHTAIFHOTO UCCIICOBAHMS TIPH PEIICHUH PO EeCCHOHATBHBIX 3a1a4.

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

[Muxn (paznen) OIT: | b1.0

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 | [Ipodumupyromias mpakTuka

2.2.2 | Texundeckass MEXaHHUKa

2.2.3 | MarepuanoBeieHue

2.2.4 | IlpousBoAcTBEHHAs IPAKTHKA

2.2.5 | OxcrryaTanMOHHAS IPAKTHUKA

2.2.6 | T'ocynapcTBeHHas UTOTOBAsI aTTECTALUS

2.2.7 | [ToaroToBKa K MponeAype 3alIUTH BBITYCKHOW KBAUTH(HUKAIIIOHHONW pabOTHI

2.2.8 | llpepnuriioMHas IpakTHKa

2.2.9 | MoHTa), 3KCIUTyaTalus 1 PEMOHT 3JICKTPOOOOPY IOBaHHS

2.2.10 | 3amuTa BBITYCKHON KBaNH(UKATMOHHON paboThI

3. KOMIIETEHLIY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHWS UCLIATLIAHBI
(MOJLYJIST)

OlNK-5: CnocobeH ncnonb3oBaTb CBOUCTBA KOHCTPYKUUOHHbIX U INIEKTPOTEXHUYEeCKUX MmaTepuanoB B
pacyeTax napamMmeTpoB U pexnmoB obbekToB npoq)eccwm-laanoFl AeATeNIbHOCTU

NOIMK-5.2: lemoHCTpupyeT 3HaHWe obracten NpUMEHEHUS, CBOWCTB, XapakTepUCTUK U METOA0B UCCIeJ0BaHNs
3MNEeKTPOTEXHNYECKNX MaTEPUaroB, BbIOUPaeT aNEeKTPOTEXHUYECKME MaTepuarbsl B COOTBETCTBMU C TpebyembiMu
XapaKkTepucTnkamm

MOMMK-5.1: lemoHCTpupyeT 3HaHWe obracten NpUMEHEHUS, CBOWCTB, XapakTepUCTUK U METOA0B UCCIef0BaHNSs
KOHCTPYKLMOHHBIX MaTepurarnoB, BblOpaeT KOHCTPYKLMOHHbIE MaTepuarnsl B COOTBETCTBUN C TpebyeMbiMm
XapaKTepucTnkamm ans Ucrnornb3oBaHus B obractu npogeccnoHanbHom geaTensHOCTH

B pe3ynbTaTe 0cBOEHUSI AMCHMIJIMHBI (MOAYJIS1) 00Y4AIOUIUICS A0/KEH

3.1 (3HaTh:

3.1.1| 1. lemoHCTpUpYeT 3HaHKE 00IaCTEll IPUMEHEHHUsI, CBOMCTB, XapaKTEPUCTHK U METOI0B MCCIIEIOBAHUS KOHCTPYKIIMOHHBIX
MaTepHaloB, BEIOMPaeT KOHCTPYKIMOHHBIE MATEPHAIIBI B COOTBETCTBUH C TPEOYEMBIMH XapaKTEPUCTUKAMHU JUIs
HCTIONIb30BaHMS B 001aCTH MPO(ECCHOHATBHOMN ESITENbHOCTHS

3.1.2 | 2. JlemoHCTpUpYyeT 3HaHUE 00IacTel MPUMEHEHHS, CBOWCTB, XapaKTEPUCTHK H METOIOB HCCIICIOBAHMUS
ANEKTPOTEXHUIECKUX MAaTEPUATIOB, BEIOMPAET IEKTPOTEXHUUECKUE MaTEPUAITBI B COOTBETCTBUHU C TPEOyEeMBbIMU

XapaKTePUCTUKAMH.
3.2 | YMmeTh:
3.3 | Baagers:
4. CTPYKTYPA U COOEP)KXAHUE JUCHUIIJIUHBI (MOAY JIS)
Kon HaunmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHSA 3aHATASA/ / Kype MK aTypa | pchl | paKT.
Pazgen 1. Beenenne
1.1 Xumus kak Hayka. [Ipeqmer Xxumuu. 1 6 HOIIK-5.1 | JI1.1 21 0
MecTo XuMHHU B pJly €CTECTBEHHBIX U NOIIK-5.2 | JI1.2 22
apyrux Hayk. /Cp/ J1.3 93
JI1.4J1
2.1
2.2
2.3
Koz HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHSA 3aHATASA/ / Kypce IHH aTypa | pchl | paKT.




Paznen 2. CTpoenune aroma

2.1 Crpoenne aroma. CocTaBHBIC YaCTH 1 0,5 HOIIK-5.1 | JI1.1 €| 0
aroMa. OcoOEHHOCTH MTOBEAECHUS HUOIIK-5.2 | JI1.2 22
3JIEKTPOHA KaKk MUKpouyacTUIlsl. [lonsarue J1.3 33
00 opbuTanmu. XapaKkTeprucTHKa JI1.4J1
9HEPreTU4eCKOro COCTOSHUS IEKTPOHA 2.1
KBaHTOBBIMU yuciaamu. [Ipunmun [aynu. J12.2
IIpasuno I'ynpa. ITpuHIun MUHUManbHOM J12.3
SHEprHH. DIeKTPOHHBIE (popMmynsL. /JIex/

2.2 Crpoenne atoma. CocTaBHbBIE YacTH 1 7 NOIIK-5.1 | JI1.1 21 0
atoma. OcoOEHHOCTH MTOBEACHUS HOIIK-5.2 | JI1.2 22
3JIEKTPOHA KaKk MUKpouyacTullsl. [lonsarue JI1.3 323
00 opbuTanmu. XapakTeprucTHKa JI1.4J1
9HEPreTUYECKOro COCTOSIHUS DIIEKTPOHA 2.1
KBaHTOBBIMHU yuciamu. [lpunmun [aynn. J12.2
IIpasuno I'ynpa. [TpuHun MUHUMaNbHOM J12.3
SHepruu. DIeKTpoHHbIE popmynbl. /Cp/

Koz HanmeHoBaHue pa3/ieJioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | HaTe | IIpumeuanue
3aHATHSA 3aHATASA/ / Kype MU aTypa | pchl | paKT.
Paznen 3. llepuoauyeckuii 3aKoH u
nepHoANYecKasi CHCTeMa 3JIeMEeHTOB
JA.N.MenpeneeBa

3.1 [lepuonnueckuii 3axon JI.M1.Menneneena. 1 0,5 HOIIK-5.1 | J1.1 21 0
Du3nyecKuil CMBICI MOPSAKOBOTO HOMEpa HOIIK-5.2 | JI1.2 22
anementa. [lepuoanueckas cucrema J1.3 93
JJIEMEHTOB U €€ CBA3b CO CTPOCHUEM JI1.4J1
atoma. CTpyKTypa MepuoIn4ecKon 2.1
CHCTEMBI: IIEPUOJBI, TPYIIIIBLI A 2.2
noarpynmsl. OCOOEHHOCTH CTPOCHHUS J12.3
ATOMOB AJIEMEHTOB TJIaBHBIX U TOOOYHBIX
MOJATPYI: S-, p-, d- U f- AeMeHTEHI.

OnexTpoHHBIE aHaTOTH. [leproTuaHOCTh
HU3MEHEHHS CBOMCTB 3JIEMEHTOB U HX
coenuHeHni. /JIex/

3.2 ITepunonuueckuii 3axkon [[.11.Menneneena. 1 7 HOIIK-5.1 | JI1.1 21 0
Ou3nuecKuil CMbICI NOPSAKOBOIO HOMEPA NOIIK-5.2 | JI1.2 | D2
aneMenta. Ilepuoauyeckas cucrema J1.3 93
9JIEMEHTOB U €€ CBSI3b CO CTPOCHUEM JI1.4J1
atoma. CTpyKTypa MepuoIn4ecKon 2.1
CHCTEMBI: IIEPUOJBIL, TPYIIIIEI A 122
noArpynmsl. OCOGEHHOCTH CTPOCHHUS J12.3
aTOMOB 2JIEMCHTOB TJIaBHBIX M TOOOYHBIX
MOATPYII: S-, p-, d- U f- aIeMeHTEI.

OnexTpoHHBIe aHATOTH. [leproIuaHOCTD
HM3MEHEHHUS CBOWCTB 3JIEMEHTOB U MX
coenunaenuit. /Cp/
Kon HaumeHoBaHue pa3iesoB u TeM /BHJ Cemectp | Yacos | Komneren- | Jlutrep | Pecy | Uure | Ilpumeuanue
3aHATUSA 3aHATUsA/ / Kvypc 197004 aTypa | pchl | paKT.

Pazgen 4. Xumnueckasi CBA3b M
CTpO€eHHE BelllecTBa




4.1

Ipupona, knaccuduranys XUMUIECKOH
CBsI3U. MexaHu3Mbl 00pa3oBaHUs
XUMHYeCKOH cBs3U. VIoHHas Xumuueckas
CBs13b. VIOHHBIE KpUCTAIUINYECKHE
pemterku. CBOWCTBA BEIIECTB C HOHHBIM
TUIIOM KPHCTAJUIMYECKON PELIETKH.
KoBanenTtHas xumMuueckas CBs3b.
MexaHu3M 00pa30BaHNUsI KOBAJICHTHON
CBsI3M (OOMEHHBII U TOHOPHO-
aKIETITOPHBIH).
OnexkTpooTpunaTenbHOCTh. KoBaneHTHbIE
MOJISIPHAsl ¥ HETIOJISIPHAS CBSI3H.
KpaTHOCTb KOBaJI€HTHOM CBS3H.
MonexyssipHble 1 aTOMHbIE
KpHCcTaJm4eckue pemerku. CBoiicTBa
BEILECTB C MOJIEKYIAPHBIMU U AaTOMHBIMU
KPUCTAJUINYECKUMU PEIIETKAMU.
Mertamnndeckas cBs3b. MeTauueckas
KpHCTAJUINYecKasl petieTka u
MeTaJJIMYecKasi XUMUYECKasi CBA3b.
Bonmopoxnas cBs3b. /Jlex/

0,5

HOIIK-5.1
HOIIK-5.2

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

01
92
93

4.2

[pupona, kraccudukanms XUMHIECKON
CBs13U. MexaHu3Mbl 00pa30BaHUs
XUMHUuecKkol cBs3u. loHHas XumMudeckas
cBs13b. VIOHHBIE KPUCTAIITIYECKHE
pemetkn. CBOMCTBA BEIIECTB C HOHHBIM
THUIIOM KPUCTAJUTUYECKOHN PELIeTKH.
KoBaneHnTHass XuMHU4ecKast CBA3b.
MexaHn3M 00pa30BaHNs KOBAJIEHTHOH
cBs13U (0OOMEHHBIN U JOHOPHO-
aKIICTITOPHBIH).
OnexTpooTpHaTeabHOCTE. KoBaeHTHEIE
MOJISIPHAS. ¥ HETIOSIPHAS CBSI3H.
KparHoCTh KOBaJIEHTHOM CBSI3H.
MornekysipHbIE U aTOMHBIE
KpUcTajulndeckue pemerku. CBolicTBa
BEIIECTB C MOJICKYIAPHBIMU U aTOMHBIMH
KPHCTAJUINYECKUMHU PEIIETKAMH.
Meramgeckas cBI3b. MeTammdeckas
KPHCTAJUINIECcKasl perreTka u
MeTaJIMYecKas XUMUIECKasi CBA3b.
Boaoponnas cBsi3e. /Cp/

NOIIK-5.1
NOIIK-5.2

J1.1
J1.2
J1.3
JI1.4J1
2.1
2.2
2.3

Ol
22
33

Kon
3AHATUSA

HaunmeHoBaHue pa3/1ei0B U TeM /BU]
3aHsATHS/

Cemectp
/ Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pChbl

Hnre
PaKT.

IIpumeuyanue

Pa3nen 5. OcHoBHBIE KJIacChl
HEOPraHWYeCKHX COeTNHEeHHIT

5.1

Mertanisl u HemeTanbl. OKCHIBI
OCHOBHBIC, KHCIIOTHBIE, aM()OTEpHBIE.
[onyduenue, pu3nuecKue U XUMHIESCKHE
CBOMCTBA: B3aHMOJCHUCTBHE C BOJIOM,
KHCJIOTaMH, Iea09aMu. I uapoKkcubl:
KJIaccuuKarys (OCHOBaHUS, KUCIIOTHI,
amdorepHsle), pu3ndeckue u
xuMpueckue cpoifctpa. Comu:
HOpMaJbHBIE (CpeHIe), KUCIBIE,
ocHoBHBIC. [TonmyueHne, xumMmdaeckne
cBoiicTBa. B3aumocBs3p Mexny
KJIaCCaMH HEOPTaHUYECKUX COETUHEHHH,
LETIOYKH IpeBparneHui. /JIex/

0,5

HOIIK-5.1
NOIIK-5.2

J1.1
J1.2
J1.3
JI1.4J1
2.1
122
2.3

€]
92
33




5.2 Mertannael 1 HeMeTauibl. OKCHIBI 1 1 HOIIK-5.1 JI1.1 21 0
OCHOBHBIE, KHCIIOTHBIE, aM(OTEpHEIE. HOIIK-5.2 | JI1.2 22
[omydenwne, Gpu3NUECKUE U XUMHUYCCKHE JI1.3 23
CBOICTBA: B3aMMOJCHCTBHE C BOJOH, JI1.4J1
KHCIJIOTaMH, LiesouaMu. [ uapokcuapi: 2.1
Kkiaccudukanus (OCHOBaHHMS, KUCIIOTHI, J12.2
amdoTepHsIe), pu3nIecKue u J12.3
xuMHu4eckue cBoiictBa. Comm:

HOpMaJbHbIC (CpEIHHE), KUCTBIC,
ocHOBHbIC. [TonydyeHne, XUMUYECKHE
cBoiicTBa. B3aumocBs3p Mexny
KJIacCaMU He-OpraHUYeCKUX COeTUHEHUH,
LENOYKH MpeBpaineHui. /J1ad/

53 Meramnsl u HemeTabl. OKCUIbI 1 6 HOIIK-5.1 | JI1.1 21 0
OCHOBHBIE, KHCJIOTHBIE, aM(pOTEPHBIE. HOIIK-5.2 | JI1.2 22
[omydenue, puznueckue 1 XUMHIECKHE J1.3 393
CBOMCTBA: B3aHMOJCUCTBHE C BOJIOM, JI1.4J1
KHCJIOTaMH, IiesiouaMu. [ uapoOKCHabL: 2.1
KkaccuduKarys (OCHOBAHUS, KUCIIOTHI, 122
ampoTtepHsie), pu3nvIecKue u 2.3
XUMH4eckue cBoiictBa. Conu:

HOpMaIbHBIE (CpeTHue), KUCIIBIE,
ocHoBHbIe. [lonydyeHnue, XumMuieckue
cBoiicTBa. B3aumocBsa3b Mexny
KJIAaCCaMH HEe-OpTaHUYECKUX COCTMHCHUH,
LIETIOYKH MpeBpareHui. /Cp/
Koxn HanmeHoBaHue pa3/ie/ioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHS 3aHaTHsA/ / Kype M aTypa | pchl | pakT.
Pa3znest 6. JieMeHTBI XMMHYeCKOI
TePMOANHAMHUKH M OCHOBBI
TepMoXuMHuH. XUMHYECKoOe
paBHOBecHe, (paKkTOpbI, BAUSIOIIME HA
€ro cMeleHue

6.1 DHepreTuka XMMUYECKUX MPOLIECCOB. 1 0,5 HOIIK-5.1 | JI1.1 21 0
OeMeHTHl TePMOAUHAMUKH. DHTANbIIN HOIIK-5.2 | JI1.2 22
U ee U3MEHEHHE B X0JI€ XUMHUYECKONH JI1.3 93
peakuuu. OK30- U SHAOTEPMHUUYECKUE JI1.4J1
peakuuu. 3akoH ['ecca u ero cieacTBus. 2.1
OHTponus KaK Mepa HeYMOPsJOYeHHOCTH 2.2
BemiectB. CtangaptHeie sHeprun [ ub06ca. J12.3

Bnmsaue TeMneparypsl Ha SHEPTHIO
I'n606ca n HampaBlIeHNEe XUMUYECKOI
peakiuu. CKOpocTh peakuuii B
TOMOTEHHBIX U T€TE€POTeHHBIX CHCTEMAX.
3aKOoH AECUCTBUS MAcC JUIsl JIEMEHTAPHBIX
peakuuii. BnusHue temmneparypsl Ha
ckopocTh peakuuid. [IpaBuno Bant-
Tododa.. [TonsTHE O MEXaHU3ME
XUMHUYECKOHN peakiuy. IIpuHuumnel
JeicTBus KaTanu3aTopoB. OOpaTUMble U
HeoOpaTUMble peakiui. XUMHYECKOe
paBHOBecue. CMelIeHUEe XMMUYECKOTO
paBHoBecus. [Ipunnun Jle Hlarense,
BIMSHHIE TEMIEPATYypPHl, JaBICHUS,
KOHIIEHTPALIMU PEAareHTOB Ha CMELIEHNE
paBHOBecus. /JIex/




6.2

OHepreTuka XMMHUYECKHUX IIPOLECCOB.
OneMeHTHl TEPMOANHAMUKH. DHTAIbIHS
1 €€ M3MEHEHHE B XOJIC XUMHICCKOH
peakuuy. JK30- U SHAOTCPMUUECKUE
peakuuu. 3akoH I'ecca 1 ero cieacTBUs.
OHTpoNHUs Kak Mepa HEYyNoOpsJOUEHHOCTH
BemecTB. CtanmapTHBIe SHeprin [ nb6ca.
Brusiaue TemmepaTypsl Ha SHEPTUIO
I'n606ca u HarpaBIeHUE XUMUYECKOHN
peakuuu. CKOpOCTh peakiiuii B
TOMOTCHHBIX U TE€TEPOTCHHBIX CHCTEMaX.
3aKoH AEHCTBUS Macc sl AIEMEHTAPHBIX
peakuuii. BiusHue Temneparypsl Ha
ckopocTb peakiuii. [Ipasuio Bant-
T'odda.. [TorsTHE O MEXaHU3ME
XUMHUYECKoU peakiuu. [IpuHuumns
JNEUCTBHA KaTaan3aTopoB. OOpaTHMEIE U
HeoOpaTUMBIE peakuu. XIMHUIeCKoe
paBHOBecHe. CMeleHrne XUMUYEeCKOTo
paBHoBecus. [Ipunmun Jle [larense,
BIIMSHIE TEMIIEPaTypHl, JTaBICHUS,
KOHIIEHTPAI[IH PEarcHTOB Ha CMEIICHHE
paBHOBecus. /JIab/

HOIIK-5.1
HOIIK-5.2

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

01
92
93

6.3

OHepreTuka XMMUYECKHUX ITPOLIECCOB.
OeMeHTH! TePMOJUHAMUKHN. DHTAIBITH
U €€ U3MEHEHHUE B X0JIe XUMHIECKOH
peakiuy. DK30- U SHIAO0TEPMHUYECKHE
peakuuu. 3akoH ['ecca u ero ciaencTBusl.
OHTpoOnHA Kak Mepa HEeYIOPSIOYeHHOCTH
BemecTB. CTanmapTHble sHepruu [ nbocea.
Bnusnne TeMneparypsl Ha SHEPTUIO
I'u66ca u HanpaBJIeHUE XUMHIESCKON
peakuuu. CKOpOCTh peakiiyii B
TOMOTEHHBIX U T€TE€POTeHHBIX CHCTEMAX.
3aKoH AeHCTBUS Macc IS AIEMEHTapHbIX
peaxuuii. BnusHue temneparypsl Ha
ckopocTb peakuuil. [IpaBuno Bant-
T'ododa.. [TouaTHEe 0 MEXaHU3ME
XUMHUYECKoU peakiun. [IpruHInIbI
JeHCTBHA KaTaau3aTopoB. OOpaTHMEIE U
HeoOpaTuMBble peakuu. XUMU4ecKoe
paBHOBecHe. CMelleHre XUMUYECKOT0
paBHoBecus. [Tpunnun Jle llarense,
BIMSHHIE TEMIEPaTypHl, JaBICHUS,
KOHLIEHTPAIH PEareHTOB Ha CMEIIeHHE
pasHoBecus. /Cp/

HOIIK-5.1
NOIIK-5.2

J1.1
J1.2
J1.3
JI1.4J1
2.1
122
2.3

€]
92
33

Kon
3aHATHUS

HaumeHoBaHue pa3/ie0B M TeM /BU]
3aHsaTHA/

Cemectp
/ Kype

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbI

Hnre
PAaKT.

IIpumeuyanue

Paznen 7. DuekTposuTUYecKast
auccomuanusa. Peaknuy HOHHOTO
oomena. 'uapoaus cosei




7.1

DNEeKTPOIHUTHI U HEINEKTPOJIHTHL.
DJNeKTpoaUTHYECKast JUCCOLMALIHSL.
MexaHHU3MBI AIEKTPOIIUTUIECKOMN
JIFICCOIIMAIIUY JJIS BEIIECTB C
Pa3NIUYHBIMU THIIAMU XUMHYECKON CBSI3U.
I'uppatupoBaHHbIe U HETHIPATUPOBAHHBIE
noHbl. CHIIBHBIC U clTa0BIe 3IEKTPOIIUTEL.
OCHOBHBIE TIOJIOKEHHSI TEOPHH
9JIEKTPOIUTUYECKON TUCCOLUALINY.
Jucconuanus KACIOT, OCHOBaHUH 1
coJeil B BOAHBIX pacTBopax. KoHcranTa u
CTEMEHb IUCCOLUHUAINU CIA0bIX
3JIEKTPOJIUTOB U UX 3aBUCUMOCTb OT
pa3nu4yHbIX (HaKTOPOB. 3aKOH
paz6asnenns OcTBanbaa. MloHHBIE
peakuyy B pacTBOPAX dJIEKTPOIUTOB: UX
HaIpaBJIeHHUE, TITyOMHA TPOTEKAHHA.
YcnoBus HEOOPATUMOTO MPOTEKAHHS
HMOHHBIX peaKIHid. DIEKTPOIUTHIECKAS
Jqucconuanus Boasl. loHHoe
npousBeieHre Boabl. BogoponHsrii n
THAPOKCIIIBHEIN noka3aTtend (pH u pOH)
Y MX 3HaU€HUsI B KUCIBIX, LEJIOYHBIX U
HEUTPANBHBIX cpenax. MHIuKaTopbl.
TI'mpponus coneit. Paznuunsie ciayyan
ruaponunsa cojieid. Heobparumerit
rugposn3. CTeneHp U KOHCTaHTa
THJIPOJIN3a, BITUSHHE PAa3ITHIHBIX
¢axropos. /Jlex/

0,5

HOIIK-5.1
HOIIK-5.2

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

01
92
93

7.2

ONeKTPOIUTHI U HEITEKTPOIHUTHI.
OnexTpoauTHIecKas JUCCOLUALIMSL.
MexaHHU3MBI AIEKTPOIUTUIECKOMN
JFICCOLMAIIUN JJIS BEIIECTB C
Pa3IMYHBIMU TUIIAMU XUMHUUYECKOH CBA3M.
I'mapatupoBaHHbIE U HETHIPATUPOBAHHBIE
noHbl. CHIBHBIC U clTa0BIe 3IEKTPOIIUTEL.
OCHOBHBIE NOJIOXKEHHS TEOPUH
ANEKTPOIUTUUECKON TUCCOLUALINY.
Jucconuanus KACIIOT, OCHOBaHUH 1
coieil B BOAHBIX pacTBopax. KoHcranTa u
CTEIeHb AUCCOIMAINU CIIa0bIX
JNEKTPOJIUTOB U UX 3aBUCHMOCTH OT
pa3nuuHBIX (HAaKTOPOB. 3aKOH
pas6asnenus OcTBanpaa. MloHHbIE
peakIiy B pacTBOPAX MEKTPOIUTOB: UX
HaIpaBJIeHHUE, TITyOMHA TPOTEKAHHA.
YcnoBus HEOOPATUMOTO MPOTEKAHHS
HOHHBIX peaknuil. DnekTpoauTuuecKas
Jaucconuanus Bojsl. MoHHoe
[Ipou3BeiCHUE BOABL. BonoponHslil u
TrUApOKCIIIBHEIN nokasaTtenu (pH u pOH)
U UX 3HAUYEHHS B KHUCIIBIX, MIETOYHBIX U
HEWTpaNbHBIX cpeax. HINKaTopHL.
I'unponus coneil. Paznuynele cnydau
ruaponnsa coieid. Heobparumerit
rugponn3. CTeneHb 1 KOHCTaHTa
THIPOJIN3a, BIUSHUE PA3THIHBIX
¢axropos. /J1ab/

HOIIK-5.1
NOIIK-5.2

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

01
92
33




7.3 ONeKTPOIUTHI U HEITEKTPOIUTHI. 1 6 HOIIK-5.1 | JI1.1 €| 0
DNEKTPOIUTHYECKAS JUCCOLIUAIIHS. HOIIK-5.2 | JI1.2 22
MexaHu3MBl 3JIEKTPOIUTHUECKON JI1.3 23
JIACCOLAAINHY JUUISl BEHIECTB C JI1.4J1
Pa3IMYHBIMM TUIIAMU XUMUYECKOM CBS3U. 2.1
I'uppatupoBaHHbIe U HETHIPATUPOBAHHBIE 2.2
noHbl. CHIIBHBIC U clTa0BIe 3IEKTPOIIUTEL. J12.3
OCHOBHBIE MOJIOKEHHS TEOPUH
9JIEKTPOIUTUYECKON TUCCOLUALINY.

Jucconuanus KACIOT, OCHOBaHUH 1
coJeil B BOAHBIX pacTBopax. KoHcranTa u
CTEMEHb IUCCOLUHUAINU CIA0bIX
3JIEKTPOJIUTOB U UX 3aBUCUMOCTb OT
pa3nu4yHbIX (HaKTOPOB. 3aKOH
paz6asnenns OcTBanbaa. MloHHBIE
peakuyy B pacTBOPAX dJIEKTPOIUTOB: UX
HaIpaBJIeHHUE, TITyOMHA TPOTEKAHHA.
YcnoBus HEOOPATUMOTO MPOTEKAHHS
HMOHHBIX peaKIHid. DIEKTPOIUTHIECKAS
Jqucconuanus Boasl. loHHoe
npousBeieHre Boabl. BogoponHsrii n
THAPOKCIIIBHEIN noka3aTtend (pH u pOH)
Y MX 3HaU€HUsI B KUCIBIX, LEJIOYHBIX U
HEHTpaNbHBIX cpeaxX. HINKaTopHL.
TI'mpponus coneit. Paznuunsie ciayyan
ruaponunsa cojieid. Heobparumerit
rugposn3. CTeneHp U KOHCTaHTa
THJIPOJIN3a, BITUSHHE PAa3ITHIHBIX
¢axropos. /Cp/

Koz HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue

3aHATHSA 3aHsaTHsA/ / Kype M1 arypa | pcbl | pakT.
Pa3zpes 8. OxuciaurenbHo-
BOCCTAHOBUTEJIbHbIE PeaKIUH

8.1 OKHUCINTETHHO-BOCCTAHOBUTEIHHEIE 1 0,5 HOIIK-5.1 JI1.1 21 0
peakuuu. CTeneHb OKUCIECHUSL. NOIIK-5.2 | JI1.2 22
OxucnuTeNb 1 BOCCTAHOBJICHHE. JI1.3 23
BoccranoButens u okuciienue. Meron JI1.4J1
JIEKTPOHHOTO OajaHca AJIsl COCTaBICHUS 2.1
YPaBHEHUN OKUCITUTEIBHO- J12.2
BOCCTaHOBHUTENBHBIX peakuuii. /JIex/ 2.3

8.2 OKHCITUTENBHO-BOCCTAHOBUTENIBHBIE 1 0,5 HOIIK-5.1 | JI1.1 €] 0
peakuuu. CTeneHb OKUCIEHUS. HOIIK-5.2 | JI1.2 22
OxucnuTeNnb ¥ BOCCTAHOBJICHHE. J1.3 23
Boccranosutens u okuciienue. Meron JI1.4J1
AJIEKTPOHHOTO OaaHca JUIs COCTABICHUS 2.1
YPaBHEHUI OKHCIUTEIbHO- 2.2
BOCCTaHOBHTEJBHBIX peakiiuii. /J1ad/ J12.3

8.3 OKHCITUTENBHO-BOCCTAHOBUTENBHBIE 1 6 HOIIK-5.1 | JI1.1 21 0
peakuuu. CTeneHb OKUCIEHUS. HOIIK-5.2 | JI1.2 22
OxucnuTeNnb ¥ BOCCTAHOBIICHHE. J1.3 93
BoccranoBureins u okuciaeHue. Meton JI1.4J1
AIIEKTPOHHOTO OayaHca ISl COCTaBIICHUS 2.1
YpaBHEHUH OKHCIUTEIbHO- 122
BOCCTaHOBHTENBHBIX peaknuil. /Cp/ 2.3

Kon HaumeHoBaHue pa3iesioB U TeM /BUJL Cemectp | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue

3aHATHS 3aHATHsA/ / Kype M aTypa | pchl | pakT.

Paznen 9. XuMuueckue cBoiicTBa
METALJIOB




9.1 Meramnbsl. OcoOCHHOCTH CTPOCHHS 0,5 HOIIK-5.1 | JI1.1 €| 0
aTOMOB U KpHUCTALIOB. Ou3nveckue HOIIK-5.2 | JI1.2 22
cBoiicTBa MetayuioB. Kiaccudukanms JI1.3 23
METAJUIOB 110 PA3IMYHBIM IIPU3HAKAM. JI1.471
XuUMHYeCcKre CBOMCTBA METAJIOB. 2.1
MeTanibl TIaBHBIX U TOOOYHBIX 2.2
NOArPYII. DIEKTPOXUMHUYECKUH PsiIL J12.3
HanpspkeHnit MetamioB. O6mme crnocoOs!
nony4yeHus: MetasioB. IlonsTue o
Metautypruu. [Tupomeramtyprus,

THIIPOMETAJLTYPTHUS H
aneKkTpoMeTautyprus. CIuiaBel YepHbIE U
uBeTHsIE. /JIex/

9.2 Meramnbsl. Oco6eHHOCTH CTPOCHUS 0,5 HOIIK-5.1 | JI1.1 21 0
aTOMOB U Kpuctayios. duznyeckue NOIIK-5.2 | JI1.2 22
cBoiicTBa MeTaioB. Kiaccupukarms J1.3 93
METaJUUIOB 10 Pa3IMyHbIM IPU3HAKAM. JI1.4J1
XUMHYECKHE CBOMCTBA METAJIIOB. 2.1
Mertasuibl TIaBHBIX U TIOOOYHBIX 2.2
MOATPYII. DISKTPOXUMHUYECKUH PsIIT J12.3
HanpspKeHUH MeTauioB. O0nme crocoOs!

Toy4eHust MeTayuioB. IloHsTHe 0
MeTaiutyprud. [Tupomeramnyprus,
THIPOMETALTYPIUs U
aneKTpoMeTauTyprust. CIIaBel YepHBIE U
nserHsie. /J1abd/

93 Mertasmnbl. OCOOEHHOCTH CTPOCHUS 9 NOIIK-5.1 | JI1.1 21 0
aTOMOB U KpHUCTAILIOB. Du3nveckue HOIIK-5.2 | JI1.2 22
cBoiicTBa MetayuioB. Kiaccudukanms JI1.3 23
METAJUIOB TI0 PA3JIMYHBIM IIPU3HAKAM. JI1.471
XuUMHYeCcKUe CBOMCTBA METAJIOB. 2.1
MeTanibl TIaBHBIX U TOOOYHBIX 2.2
NOArPYII. DIEKTPOXUMHUYECKUH PsiIL J12.3
HanpspkeHuit MetamioB. O6mme crocoOs!
nony4yeHus: MetaioB. IlonsTue o
Metaurypruu. [Tupomeramtyprus,

THIIPOMETAJLTYPTHUS 1
aneKkTpoMeTautyprus. CIuiaBel YepHbIE U
uBetHbIe. /Cp/

4.1 Oopa3oBaTejibHbIE TEXHOJIOTHH

5. KOMILIEKT OIIEHOYHBIX CPEJICTB

5.1. KoMn1eKT OLIeHOYHBIX CPeICTB

Komrrekr OLCHOYHBIX CPCIACTB IO JUCIUIIIINHE, COCTOSIH.II/II71 W3 MaTCpUaJIOB IJId TCKYIIETO KOHTPOJIA U ITPOBEACHUA
l'[pOMC)KyTO‘-IHOfI aTTeCTaluu o6yqa101m/1xca, BKJIIOYasd MMOPSAJIAOK MMPOBEACHUSA HpOMG)I(yTO‘-IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUSA
PE3YyJIbTAaTOB HpOMe)KyTO‘lHOﬁ aTTeCTallui U KPUTECPHUHU BBICTABJICHU OLCHOK IIPEJICTABJICH B KOC JUCIHUITIIINHBI.

6. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemas jquteparypa

6.1.1. OcHoBHast TUTEpaTypa

ABTOpBI, COCTAaBUTEIH 3arnaBue W3narenscTBO, rofg On.aapec
JI1.1 |Yuxun E. B. Xumus: yaebHoe nocodue Tomck: Tomckuit https://biblioclub.ru/in
roCyIapCTBEHHBII dex.php?
YHHUBEpCHUTET cucTeM | page=book&id=20895
YIPAaBIEHUSA U 6
PaIHOIEKTPOHUKH,
2012
JI1.2 [Mensxos E. T'., KoBans | Xumust: MmeTomugeckoe mocobue HoBocnbupck: https://biblioclub.ru/in
10. 1., ITonsaxosa H. HoBocubupcknit dex.php?
IL roCy1apCTBEHHBII page=book&id=23048
arpapHbIit 3

yHHUBepcurer, 2011



https://biblioclub.ru/index.php?page=book&id=208956
https://biblioclub.ru/index.php?page=book&id=230483

ABTOpBI, COCTaBUTENIU 3armaBue W3znarenscTBO, rog On.aapec
JI1.3 |MoxoB A. 1., COopHHK 33124 10 001Iel XumMun: ydyeOHoe Kemepogo: https://biblioclub.ru/in
ypeiruna JI. U, nocobue Kemeposckuit dex.php?
AnTommHa 1. M. rOCyIapCTBEHHBIH page=book&id=23237
yHuBepcurer, 2010 8
JI1.4 |Moguan U. H., OCHOBBI aHAIMTHYCCKON XUMHUH. XUMHUECCKHIE Kazanp: Kazanckmit https://biblioclub.ru/in
PomanoBa P. T, METOJIbl aHaIH3a: yueObHoe nocodue HAy4YHO- dex.php?
T'opbynoBa T. C., HCCIIEJI0BATEILCKUI page=book&id=25900
Esrennena U. U. TEXHOJIOTHYECKHH 0
YHHUBEPCHUTET
(KHUTY), 2012
6.1.2. JlonosiHuTEILHAS JIUTEPATYpPa
ABTOPBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox On.anpec
JI2.1 |Bapennos B. K., XHUMHUS: SICKTPOXUMHYECKUE TIPOIECCHI U HoBocubupck: https://biblioclub.ru/in
Cunuypuna P. E., CHUCTEMBI: YIeOHO-METOIUYECKOE TocoOre HoBocubupckuii dex.php?
Typno E. M. TOCYAapCTBEHHBII page=book&id=25863
TEXHUYECKHUI 0
yHuBepcurert, 2013
JI2.2 |MakapoB A. T, TeopeTndeckue 1 MPaKTUICCKHE OCHOBBI OpeHnoypr: https://biblioclub.ru/in
Caruga M. O., (usndeckoit xumun: yaeOHOe Tocooue OpeHOyprexuii dex.php?
Pazgobpees /1. A. roCyIapCTBEHHBII page=book&id=36484
yHuBepcurer, 2015 0
JI2.3 |Ilerposa T.II., JIOTIOTHUTEbHBIC TTIaBBI HEOPraHUIECKOM Kazanb: Kazanckuit https://biblioclub.ru/in
Mudgraxosa H. III., XUMHH: yIeOHO-METOINIECKOe Toco0me Hay4HO- dex.php?
Paxmarymmunaa U. @., HCCIIeI0BATEIbCKHIH page=book&id=42877
3unknueBa T. T., TEXHOJIOTUYECKUH 7
Kysnenos A. M. YHHUBEPCUTET
(KHUTY), 2015
6.2. Ilepeuens pecypcoB MH(POPMAIIHOHHO-TEJEKOMMYHHKALMOHHOI ceTn "UHTepHeT"
31 |Hayunas snexkrponHas 6ubnuorexa "Elibrary”
22 | DnexTpoHHO-OMONMMOTEYHAs cucteMa "JlaHp"
93 | YauBepcurerckas oubimoreka ONLINE

6.3.1 Ilepeyens NporpaMMHOro odecrnedeHus

6.3.2 IlepeyeHb UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | KoHCcyabpTaHT-IITIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUITJIMHBI (MOAY JIST)

Ayn. Ne

Hasnauenne

OcHalleHue

300

VYueOHas ayJIUTOpHs Juist
IIPOBE/ICHUS 3aHATUI
JEKIUOHHOTO M CEMHUHAPCKOIo
TUIA, KypCOBOTO IPOEKTUPOBAHUS
(BBITTIOTHEHUST  KYPCOBBIX ~ pabor),
IPYNIOBBIX U  HHAWBUIYAJIBHBIX
KOHCYJIbTallui, TEKYLIEro

KOHTPOJISL H IPOMEKYTOYHOM

VYueOHble MecTa, O00OpyIOBaHHBIE OJOYHOH MeOETbI0 C PACIIONIOKCHHEM
ampurearpom. Pabouee MecTo mpemopaBaTens B COCTaBe CTOM, CTYyJ, TymOa,
TpuOyHKa, KOMIIBIOTEp MpernojaBaresii ¢  JOCTYIIOM B  HHTEpHET,
MHTEpaKTHUBHAS JOCKa C MPOEKTOpoM. MoTopHu3oBaHHEIH 3kpaH [loTomo4nsre
MIOBOPOTHEIE KaMephl. JlokymeHT-kamepa. HacronbHb MukpodoH. 3BykoBas
cucreMa. MapkepHas Jjocka.

J1406

JlabopaTopus THAPOMETAILTY pPrHA

- IpoBeIeHHE  J1abOpaTOPHBIX
pabor  mo Xumuu, XUMHUH
METaJUIOB, JUIl BCEX HaIpaBICHUl
nmoarotoBku B TY VYIMK B
cootBerctBun ¢ ®I'OC BO. A

TaKxKe o poQUIBHBIM
JUCLMIUIMHAM ~ y4eOHOro  InIaHa
MIOJrOTOBKU OakanaBpoB u
MarucTpoB Kacenpsl
Merannyprusi.

Hacocel BakyyMHBIE, TepMOCTaTBI, IIKad CYMIMIBHBIA, JaO0OpaTOPHBIE BECHI
UIEKTPOHHBIE M MEXaHHYIECKHE, CTOJI JUI JTaOOpaTOPHBIX BECOB, aHAIN3ATOP
TU(QpaKIOHHBIH, mKagbl nabopaTopHsIe, MeJbHUIIA OucepHas
nabopaTopHas, MeIIaJKH J1IabopaTopHbIE, CTOJNIBI -MOMKH J1abOpaTOpHBIE,
HAcCOCHl  IEPUCTATBTHUCCKHE, OKCTPAKTOp, YCTAaHOBKA  3JIEKTPOJIU3HAS
nmaboparopHasi, mIefikep  J1aDOpaTOpHBIM,  MENbHUNA  aHAIUTHYECKas,
aHaNM3aTop BIAru, peakTop W3 crekna Oopcuinukar.l Ky6.nM, peakrop u3
cTexya Oopcwnukar. 3 kyO.nMm, OaHsS JabopaTOpHas, YCTPOWCTBO CYIIKH
71a00paTOPHON TOCYIBI, MYNBTHUMETP, aclupaTop CHIBGOHHEIA, mpudop ph-
MeTp, Kommpeccop, mpubop ph-meTp, HOHOMEp, NPUOOP DIEKTPOIU3A
pacTBOPOB COJICH, INTATHBEI ISl IPOOMPOK, KaJOPHUMETP C HarpeBaTeieMm,
TEPMOMETPEHI, IUTUTKA J1a00paTOpHAs, PETYJIATOP HANpPsDKEHUs, ONOK IMHTaHWUS,
XOJIOAMIBHUK J1a00paTOpHBI, apeoMeTpsl, HaOOp CHUT, aKBaJUCTUILIATOD,
MeJIbHHIA 3epHOBAst J1aO0paTOpHasl.



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

VYueOHas ayJIuTOpHs Juist
EEI?ESI?)SIIZI;O u ceMHHZ?)}::E)Tg VYueOHble MecTa ¢ KOMIbIOTepaMu. Pabouee MecTo npernojaBaTens B COCTaBe
croin, cryn, TymbOa. Kommbiorep mpemojaBatens ¢ JOCTYIOM B HHTEpHET,
227 Tima, Kypeosoro HpoeKTHpOBgHHH HMHTEPaKTUBHBII IIPOEKTOP [¢ MarHUTHO-MapKepHOI JIOCKOH.
g;‘;:gg:}iimn Kyﬁ;;f;zﬂyf; L:I);IZ(’ MoTtopu3oBaHHbIH 3KpaH C NOTONOYHBIM TPOEKTOPOM. IToTonounas kamepa.
o JoxymeHT-Kamepa. HacTonbHbIi MuKpodoH. 3ByKoBasi cHCTEMa.
KOHCYJIbTaIUH, TEKyIIEero
KOHTPOJISL U IPOMEKYTOYHOM
107 CTOJBI ¢ KOMIBIOTEPAMH C BBIXOJIOM B HHTECPHET, CTYJIbsI, KHIDKHBIE IIKAQBl 1
CTEJUIKH.
YuebHas ayIUTOpHUs TS
MPOBEICHUS 3aHATHI
?I;I;;IZ;:::;(())I"O THH?’MHKI;?;I;?:(; VYueOHble MecTa ¢ KOMIbBIOTEpaMH C BBIXOJOM B MHTepHET. Pabouee mecto
IIPETIoZaBaTeNsl B COCTaBe CTON, CTyJ), TyMOa. KommbroTep mpenozgaBarens c
J1209 EEZZEE;;T:S}’( I}?g}i@iﬁ?ﬁﬂﬂ; JOCTYIIOM B HHTEpPHET, MHTEPAKTUBHBII IIPOEKTOP C MAarHUTHO-MapKepHOI
TeKymero KOHTDOMS I/; Jockoi. MoTOpU30BaHHBIN 3KpaH C TOTOJIOYHBIM NPOEKTOPOM. [ToTonounas
. kamepa. JlokymeHT-kamepa. HactonpHbli MUKpO(hOH. 3ByKOBast CHCTEMA.
IPOMEXYTOUHOH  aTTecTtanmuu C
UCTIONIb30BaHHEM YUEOHBIX MECT C
KOMITBIOTEPaMH.

8. METOJJUMYECKHUE YKA3AHUA JJIA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUIIJIMHBI (MOAY JISA)

Mertonuueckue yKa3aHus s 00YYArOIIIXCsI IO OCBOCHHIO TUCIUTUTHHEL

1. U3yuyenue paboduell mporpaMMbl TUCIUITIHHBEL.

2. [locemeHue U KOHCIIEKTUPOBAHUE JIEKIUH.

3. Obs3arenbHast MOATOTOBKA K MPAKTUYECKUM 3aHSITHSIM.

4. VI3y4eHre OCHOBHOI U TOTIOJHUTEIBHON JINTEPATYPhI, HHTEPHET-HCTOYHUKOB.
5. BhIMoTHEHNE BCEX BUIIOB CAMOCTOSITEIIBHOMN PabOTEHI.

OddexTHBHOE OCBOCHUE AUCIUILUINHEI IIPEIIOIATracT PEryisipHOE IIOCEIIEHIE BCEX BUIOB ayANTOPHBIX 3aHATHH, BHITIOTHEHHE
IUIaHAa CaMOCTOSITEILHOH padOThI B ITIOJTHOM 00beMe M IPOXO0XKICHHUE aTTECTAIIMU B COOTBETCTBHH C KaJICHAAPHBIM YIeOHBIM

rpaduKOM.

CTyzneHTy peKOMEHIYeTCsl 03HAKOMHTBCS CO CIIMCKOM OCHOBHOM 1 JIOIOJIHUTEIBHOI TuTepaTypsl. JocTyn K HHPOPMAIMOHHBIM
pecypcaM OMOIHOTEKH 1 HH(POPMAIIMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "MHTepHeT" OpraHN30BaH B UNTAJIHHOM 3aJie OHMOIHOTEKH
co craroHapHsIx [I19BM, mu6o ¢ muaroro II9BM (HOyTOyKa, IITAHIIETHOTO KOMIIBIOTEPA MM MHOTO MOOMIIBHOTO yCTPOHCTRA)
HOCPECTBOM OECIPOBOHOIO IOCTYIIA TPU aKTHBALMK UHANBUYaJIbHOMN y4eTHOH 3amucy.

3agaHus 1 METOANYECKUE YKa3aHWS K BBITIOJIHEHUIO Ta00OPAaTOPHBIX PabOT COCTABICHBI B COOTBETCTBUH C pabodeii mporpaMMoin
JUCUUIUIMHBI XUMUS U nipecTasieHsl B YMK aucuuniauHs.

.Ha60paT0pHBII71 MPAaKTUKYM HAIIpaBJICH Ha yFIIy6H€HHO€ HU3Yy4YCHUC TCOPCTUYCCKOTO MaTCpuaja U Ha HpI/IO6peTeHI/IC yYMCEHUA,
HaBBIKOB U OTIbITA IMTPOBEACHUA OKCIICPUMEHTA, aHAJIN3a U 06pa6OTKI/I €ro pe3yjabTaToB.

C LeTbIo OLICHKH YPOBHS OCBOCHHS MaTepHaia Mo Kol 1a0opaTopHoil paboTe cOCTaBISIETCS OTYET, Ha OCHOBAHUY KOTOPOIO
MPOBOAUTCS 3AIUTa JIAOOPATOPHOIT pabOTEI.

MeTtoaudeckue PCKOMEHAAU K OpraHru3alui U BbIIIOJTHEHUIO CaMOCTOATEIBHOM pa6OTBI COCTAaBJICHBI B COOTBETCTBUU C pa60qe1"4
HpOI‘paMMOﬁ AUCHUIITIMHBI XUMUS U IIPCACTABJICHBI B VMK nucHuImInHbI.

CamocTosiTenbHast paboTa CTyA€HTOB BKIIFOUAE€T OCBOEGHHE TEOPETUUECKOT0 MaTepHana, MOATOTOBKY K BBIMOIHEHHUIO 3aJaHuil
7a00OpaTOPHBIX 3aHATHIL, U TIOJITOTOBKY K 3a4€Ty.

MeTtoanueckue peKOMEHIAIMH IO OPTaHU3alKuK 00pa30BaTEIbHOTO Mpoliecca sl 00yueHHsI HHBAIUAOB U JIUIL C OTPAHUYECHHBIMU
BO3MOKHOCTSIMH 3[J0POBbsI

IIpu HEOOXOIUMOCTH TIPOrpaMMa AUCIUTLTMHEI MOKET OBITh aIaNTHPOBaHA JUISI HHKITIO3UBHOTO 00YUEHHsI HHBAIUAOB U JIHII C
OrpaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbS C Y4ETOM OCOOCHHOCTEH MX MCUXO(U3NUECKOTO Pa3BUTHS, HHANBUIYATbHBIX
BO3MOYKHOCTEH U HEOOXOAMMBIX CIICITUATBHBIX YCIOBUN X O0yYCHUS.

[Ipu HaNM4MK B TPYTIIE CTYACHTOB C OTPAaHHYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBBSI BO3MOKHO UCTIOJIB30BaTh aJalTHBHBIC
TEXHOJIOTHH.

JI71s CTYZICHTOB ¢ OTpaHUYEHHBIM CIIYXOM:

- HCIIOJTb30BAaHNE Pa3HOOOPA3HBIX JUIAKTHUSCKUX MaTepPHaIoB (KapTOYKH, PUCYHKH, MTUCHMEHHOE OMTMUCAHNE, CXEMBI U T.I1.) KaK
TIOMOIIb JIJIsl IOHUMAHHS U PEIIeHHsI TOCTaBICHHOW 3a1auH;

- HCTIOJIb30BAaHHE BHCOMATEPUAIIOB, KOTOPBIC JAIOT BO3MOXKHOCTD MIOHATh TEMY 3aHSATHS U OCYILECTBUTh KOMMYHUKATHBHBIC
JICHCTBH,

- BBITIOJTHEHHUE MTPOSKTHBIX 3aJaHUH 110 H3yIaeMbIM TeMaM.




JList CTYyICHTOB C OTPAaHUYCHHBIM 3PCHUEM:

- UCTIOJIb30BaHKe (DMIBMOB ¢ BO3MOXKHOCTBIO BOCIIPHSTHS HA CIIyX JaBAeMOM B HUX HH()OPMAIIMH sl IOCIIEIYIOLIEro ee
00CYyKIeHUS;

- UCTIOJIL30BAHKE AyIMOMATEPUAIIOB 10 H3y4aeMbIM TEMaM, HMCIOIIMMCS Ha Kadeape;

- UHJIMBUyaJIbHOE OOIIEHHUE C MPEMOoIaBaTelieM 110 U3y4aeMOMy MaTepHaiy;

- TBOpYECKHUE 3a/IaHUSI [I0 U3yYaeMbIM TeMaM HIIH 110 JIHYHOMY KEJaHUIO C YYEeTOM HHTEPECOB 00y4aeMoro.
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