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Oo0pa3oBaTesbHass MporpaMma

1. ITIpoekTrpoOBaHMUE U IKCILTYaTALUS AaTOMHBIX CTAHLIMI
2. DIEKTPOIHEPIeTHKA U JIEKTPOTEXHUKA

3. I'a30Bbl€, MapoBble TYPOUHBI U JBUTATEIN
BHYTPEHHEI0 CrOpaHUs
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2 Baiitnep Butanuit KaHaugaT JIOLIEHT OO01en XuMuu
Brnagumuposuu TEXHUUYECKUX
HayK, TOIICHT
CornacoBano:




1. OBIIAA XAPAKTEPUCTHUKA MOYJIS EcTecTBeHHBbIC HAYKH

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

Monaynbs «EcrecTBeHHblE HayKH» COCTOMT W3 JUCHUIUIMH: «JlOMOSHUTENbHbIE TJIaBbl (DU3MKIY,
«XuMusy. JIMCHMIIMHBI MOJYJIS JOMOJHSAIOT 3HAHMS, YMEHHUS U HaBBIKU, (OpMHUpYEMbIE MOJyJIeM
«HayuHo-¢yHaamMeHTanbHble OCHOBBI TPO()ECCHOHAIBHON AEATEIBHOCTIY, pacIIupsist (yHIaMEHTAIbHYIO
MOJIrOTOBKY OakalaBpOB IMOATOTOBKOW B 001aCTH (PM3UKU U XUMHH C LEJNbIO YCHEIIHOTO OCBOCHUSI MU
OOIIENH)XEHEPHBIX U CHEIHAIbHBIX JUCUUTUINH

1.2. CTpykTypa u 060beM MOAYJIA

Tabmumna 1
O0beM TUCHUTIIIUH MOTYJISt
NQ 1 BCEro MOayJisl B 3a4€THBIX
l'[epeqem, AUCHUIIJINH MO}IyJIﬁ B MMOCJIEA0BATECJIbHOCTH UX OCBOCHUSA

n/m eIMHULAX
1 JlononHUTENbHBIE TTIaBbl (PU3UKU 4
2 Xumus 3
HUTOI'O o monynto: 7

1.3.ITocsie1oBaTeIbHOCTH OCBOEHHSI MOIYJISl B 00pa30BaTe/ILHOI MporpaMmme

IIpepexBU3UTHI MOAYIS

I.

Hay4aHo-(yHaamMeHTaTbHbIE OCHOBBI
PO eCCUOHATBHON JIEATETLHOCTH

MOYJIsI

HOCTpeKBI/I3HTI)I H KOPCKBU3UTLI

He npenycmotpensl

1.4. Pacnipenesienne KoMIeTeHUIMMT

o0y4eHHs1 (MHIMKATOPHI) 110 MOIYJIIO

N0 IHCHMILVIMHAM MOIYJIsl, IUIAHMpPYeMble PpPe3yJbTaThl

IJ1aBbl (PU3UKH

OCYIIECTBIIATh TIOUCK,
KPUTHYECKHI aHAIIN3 U
CHHTE3 HH(pOpMaIUH,
PUMEHSTH CUCTEMHBIH
MOAXOJ AJISl PELIEHUS
IIOCTaBJICHHBIX 3a7a4, B

Tabnuna 2
Ilepeuennb
Kox u HaumeHoBaHue Iliianupyemble pe3yibTaThl 00yUeHUs
AUCHUTLIUH
KOMIIETEeHIMHU (MHAUKATOPBI)
MOYJIfA
1 2 3
Hononuurensuble | YK-1 - CnocoGen 3-10 - JIleMoHCTpUpOBAaTh MOHMMAHHUE HAYYHOM,

B TOM 4HucIIe (PU3NYECKOMN, KAPTHUHBI MUPA, C
MO3ULUI CUCTEMHOTO MOAX0AA K [I03HAHUIO
BOXHEUIINX MPUHIIMIIOB U OOIINX 3aKOHOB,
JIEXKALMX B OCHOBE OKPY’KAIOLIET0 MUpa

V¥-12 - Pacrio3HaBaTh U ONUCKIBATh IPUPOJAHBIE
OOBEKTBI, BBISBISTH OCHOBHbBIE IIPU3HAKU




TOM YHcIie B LU(DPOBOIA
cpene

(I'a3zoBbIC, MapoBbIE
TYpOMHBI U ABUIaTEH
BHYTPEHHEIr0 CropaHus)

MaTepHUAIbHBIX 1 HEMAaTEPUAIIbHBIX CUCTEM U
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U B IIpOLECCaX U
SIBJIICHUSIX TIPUPOBI U OKPY>KAIOILEH CPEebl,
UCIOJIb3YSl METO/Ibl KPUTUYECKOTO U
CHCTEMHOI'O aHaJIHn3a

I1-8 - ImeTh ombIT ITIOMCKA 1 0000IIEHUS
HAy4YHOTO MaTepHalia, OIMUpasich Ha CUCTEMHBIN
aHaJIU3 MPOIIECCOB U SIBJICHUN IPUPOJIBI U

OKPY KaIOIIeH CPeibl, IUTS PEIICHHS
MMOCTaBJIEHHBIX 3a7a4

-7 - IIposABIATh aHAIUTHYECKUE YMEHUS

YK-1 - Criocoben
OCYLLIECTBIISITh
KPUTUYECKUI aHAIINU3
MpOoOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOI'0
MOJIX0/1a, BBIPaOaTHIBATh
CTpaTEruto IEUCTBUI, B
TOM 4HcIie B LU(DPOBOI
cpene

(IIpoexTupoBanue u
IKCILIyaTAUMA ATOMHBIX
CTAHI[UI)

3-10 - JleMoHCTpHpOBAaTh MOHMMAHKUE HAYYHOM,
B TOM 4ucIe (PU3HUECKOM, KApTUHBI MUPA, C
MO3UIUI CHCTEMHOTO MOJX0/a K MIO3HAHUIO
BOKHEHIIUX MPUHIIUTIOB U OOIIUX 3aKOHOB,
JIeXKAIINX B OCHOBE OKPY’KaIOIIEr0 MUPA

V¥-12 - Pacnio3HaBaTh U ONUCHIBATh IPUPOAHbBIE
0OBEKTHI, BEISIBIIATH OCHOBHBIE MTPU3HAKH
MaTepHUaIbHBIX 1 HEMAaTEPUAIIbHBIX CUCTEM U
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U B IpoLeccax U
SIBIIGHUSIX TIPUPOBI U OKPY>KAOIIEH CPeIbl,
UCIOJIB3YSl METO/IbI KPUTUUECKOTO U
CHCTEMHOI'0 aHaJIM3a

I1-8 - IMeTh OIBIT ITOUCKA U 0000IIIEHUS
HAy4YHOTO MaTepHalia, ONUpasiCh Ha CUCTEMHBIN
aHaJIU3 MPOIIECCOB U SIBJICHUN TPUPOJIBI U
OKpYKaroILEe Cpebl, ISl PELIEHUS
IMOCTABJICHHBIX 3a1a4

J-7 - IIpoABIATh aHAIUTHYECKUE YMEHUS

VK-1 - Cnocoben
OCYILECTBIISATh MOUCK,
KPUTHYECKUHN aHAJIU3 U
CHHTE3 HH(pOpMaInH,
MPUMEHSTH CUCTEMHBIH
MOJIXO/ JUIsl PEUICHHUS
MOCTABJICHHBIX 33124, B
TOM YHCIie B IU(POBOIA
cpene

(DJIeKTpo3HepreTHKa u
3JIEKTPOTEXHUKA)

3-10 - JIleMoHCTpHpOBaTh MOHUMAHHUE HAYYHOM,
B TOM 4YHMCIIe (PU3NIECKOM, KAPTHUHBI MUPA, C
MO3UIMK CHCTEMHOT0 TOAX0/1a K TTO3HAHUIO
BOXHEUIINX MPUHIIMIIOB U OOIINX 3aKOHOB,
JeKAIUX B OCHOBE OKPYXKAIOLIETO MUpa

3-11 - Caenatb 0030p METOJIOB aHAIH3a U
OCMBICIICHUS HAYYHBIX 3HAHUH O TIpolieccax u
SIBJICHUSIX TIPUPOJIBI M OKPYXKAIOIIEH CPeIbl, €€
COXpaHEHWH, MECTE U POJIU YeJIOBEKa B
pUpoJIe

V¥-12 - Pacnio3HaBaTh ¥ ONUCHIBATh IPUPOAHBIE
0OBEKTHI, BBISIBIATH OCHOBHBIE MTPU3HAKH
MaTEpUAIBHBIX U HEMAaTEPUAIIbHBIX CUCTEM U
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U B IpoLeccax U
SIBJIICHUSIX TIPUPOBI U OKPY>KAIOILEH CPEebl,




HCIOJIB3YS METOAbI KPUTUUICCKOTO U
CHUCTCMHOI'O aHaJInu3a

I1-8 - IMeTh OIBIT ITOMCKA U 0000ICHUS
HAy4YHOTO MaTepHalia, ONMUPasiCh Ha CUCTEMHBIN
aHaJIU3 MPOIIECCOB U SIBJICHUN IPUPOJIBI U
OKPYKaroIIeH CPeJIbl, I PEIICHUs
[TOCTaBJIEHHBIX 3a7a4

-7 - IIpoABIATh aHAJIUTUYECKUE YMEHUS

VK-1 - Criocoben
OCYIIECTBIISATH TIOUCK,
KPUTUYCCKHUI aHATU3 U
CUHTE3 MH(pOpMAIIUH,
MPUMEHSTh CUCTEMHBIN
MOJIXOJT IS PEIICHUS
MOCTaBJIEHHBIX 3a/7a4, B
TOM uucie B uudpoBoi
cpene

(OHeprernuyeckoe
MAILIMHOCTPOEHHE)

3-10 - JleMoHCTpHpOBAaTh MOHUMAHKUE HAYYHOM,
B TOM yHcIe (PU3HUECKOM, KapTUHBI MUPA, C
MO3UIUI CUCTEMHOTO MOJX0/a K MO3HAHUIO
BaKHEHIINUX MPUHIIUIIOB U OOIUX 3aKOHOB,
JIeKAIUX B OCHOBE OKPYIKAIOIIET0 MUpa

V¥-12 - Pacnio3HaBaTh U ONUCHIBATh IPUPOAHBIE
0OBEKTHI, BBISIBIATH OCHOBHBIE MTPU3HAKH
MaTepHUAIbHBIX U HEMAaTEPUAIIbHBIX CUCTEM U
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U B IpoLEccax U
SIBIICHUSIX TIPUPOBI U OKPY>KAIOILEH CPEebl,
HCIOJIb3YSl METO/Ibl KPUTUYECKOTO U
CHCTEMHOI'0 aHaJIH3a

I1-8 - UmeTh ombIT ITIOUCKA ¥ 0000LIEHUS
HAy4YHOTO MaTepHalla, ONupasich Ha CUCTEMHBIN
aHaJIU3 MPOIIECCOB U SIBICHUN TPUPOJIBI U
OKpYKaroIIel Cpeibl, Ui PeIieHus
IIOCTaBJIEHHBIX 3a7a4

-7 - IIposABIATh aHAIUTUYECKUE YMEHUS

OIIK-1 - Criocoben
(dbopMynHUpoBaTh U peliaTh
3aJ1a4u, OTHOCSIIIHECS K
npodeccrnoHanbHOM
NeSTeIbHOCTH, TPUMECHSS
(byHIaMEeHTaJIbHBIC 3HAHUSI
OCHOBHBIX
3aKOHOMEPHOCTEN
Pa3BUTHUS IPUPOJIBI,
YeJI0BeKa U OOIIeCTBa

(I'a3zoBbI€, MapoBbIE
TYpOMHBI U ABUTaTEH
BHYTPEHHEro CropaHus)

3-2 - O00CHOBATH 3HAUYMMOCTE UCIIOIL30BaHUS
(yHIaMEHTaIbHBIX €CTECTBEHHOHAYYHBIX U
¢umnocopckux 3HaHUM B HopMyTUpOBAaHUU U
pelieHnu 3aaa4d npodeccruoHanbHOM
JIeATEIIbHOCTH 3HAHUIN

VY-2 - Onpenenste KOHKPETHbIE IYTH PELICHUS
3a1a4 MpoPeCCHOHAIBHON e TETLHOCTH Ha
OCHOBE (hyH/ITaMEHTAJIbHbIX
€CTECTBEHHOHAYYHBIX 3HAHUN

I1-1 - PaGoras B komaHze, popMyIupoBaTh U
pelarh 3aJa4i B paMKax I10CTaBICHHOTO
3aJJaHMs, OTHOCAIIHMECS K 00JIaCTH
poheCCUOHATILHOM 1eATEIbHOCTH

OIIK-1 - Criocoben
dhopmynIupoBaTh U pelaTh
HaY4YHO-
UCCIIEIOBATEILCKHUE,
TEXHUYECKHE,

3-1 - CootHOCUTB TTPOOIEMHYIO 00JIACTh C
COOTBETCTBYIOIICH 001aCThIO
(dbyHIaMEHTATBHBIX U OOIIEHHKEHEPHBIX HAYK

3-2 - [IpuBecTn npuMeEpPHI TEPMUHOJIOTUH,
IIPUHLIMIIOB, METOJOJOTUYECKUX MTOIX010B U




OpraHU3alMOHHO-
SKOHOMUYECKHE U
KOMIUIEKCHBIE 3a/1a4H,
MPUMEHSA
(byHIaMEeHTaIbHBIC 3HAHUS

(IIpoexTupoBaHue u
IKCILIyaTAUMs ATOMHBIX
CTAHIIHI)

3aKOHOB ()yH/IaMEHTAIBHBIX U
OOIIENH)KEHEPHBIX HAYK, IPUMEHUMBIX IS
(hopMyJIUPOBAHUS U PEIICHUS 337124
POOJIEMHOM 00J1aCTH 3HAHUS

V-1 - Ucnionw3oBath 115 GOpMYTUPOBAHUS U
pelieHus 3a1a4 npo0IeMHON o0nacTu
TEPMHUHOJIOTHIO, OCHOBHBIEC TPUHIIUIIBI,
METO/I0JIOTHYECKUE TTOJIXO/IbI U 3aKOHBI
(byHIaMeHTaNbHBIX U OOIIEMH)KEHEPHBIX HAYK

V-2 - Kputuuecku OLleHUTh BO3MOKHbBIE
CTIOCOOBI PEUIeHHUs 3a7a4 MPOOIEMHON
00J1acTH, UCTIOB3YS 3HAHUS
(dyHIaMEHTAIBHBIX U OOIICHHKEHEPHBIX HAYK

OIIK-1 - Criocoben
(bopMyIHpPOBATH U PEIIaTh
3a]1auu, OTHOCSIIUECS K
npodeccruoHanbHOM
JeSITeIbHOCTH, TIPUMCHSISI
(byHIaMEeHTaJIbHBIC 3HAHHUSI
OCHOBHBIX
3aKOHOMEPHOCTEN
pa3BUTHSI TPUPO/IHI,
YelloBeKa U 00IIecTBa

(DJ1IeKTpO3HepreTUKa 1
3JIEKTPOTEXHHUKA)

3-2 - O00CHOBATH 3HAYMMOCTE UCIIOIL30BaHUS
(dbyHIaMEHTaIbHBIX €CTECTBEHHOHAYYHBIX U
¢dunocopckux 3HaHUM B HOpMyTUpOBAaHUU U
pelieHnu 3aaad npodeccruoHanbHOM
JeATeIbHOCTH 3HAHUI

VY-2 - Onpenensate KOHKPETHbBIE IIYTH PELICHUS
3a/1a4 Mpo(PeCCHOHAIBHON e TETFHOCTH Ha
OCHOBE (PyHIaMEHTAIbHBIX
€CTECTBEHHOHAYYHbIX 3HaHUU

I1-1 - PaGotas B komaHze, popMyIupoBaTh U
pelaTh 3aJa4i B paMKax I1O0CTaBICHHOTO
3aJJaHMs, OTHOCAIIHMECS K 00JIaCTH
poeCCUOHATILHOMN J1eATEIbHOCTH

JI-1 - lemoHCcTpHrpOBaTh yMeHUE 3PPEKTUBHO
paboTaTh B KOMaH[Ie

OIIK-1 - Crocoben
(dbopMyIHpOBaTh U peliaTh
3a7a4M, OTHOCSIIHECS K
npodeccrnoHaIbHOM
ACATCIIbHOCTH, HpI/IMeHHH
(byHIaMeHTaIbHBIC 3HAHUS
OCHOBHBIX
3aKOHOMEPHOCTEMN
pa3BUTHUSA IIPUPOJBIL,
yeJIoBeKa U 00IecTBa

(OHeprernueckoe
MAILINHOCTPOEHHE)

3-2 - O00CHOBATH 3HAYUMOCTD UCIIOIL30BaHUS
(yHIaMEHTaIbHBIX €CTECTBEHHOHAYYHBIX U
¢mnocopckux 3HaHUH B HOpMyTUPOBAaHUU U
pelnieHuu 3aaa4d npodeccruoHanbHOM
JIeATEIILFHOCTH 3HAHUMN

V-2 - Onpenensate KOHKPETHbIE MTYTH PELICHUS
3aJa4 IpoQecCcuoHaNbHOM NesTeIbHOCTH Ha
OCHOBE (DyH/ITaMEHTaJIbHbIX
€CTECTBEHHOHAYYHbIX 3HAaHHUH

I1-1 - PaGoras B komaHe, GOpMYyJIMPOBATH U
pelaTh 3a/la4ui B paMKax IMOCTAaBJICHHOTO
3aJlaHusl, OTHOCSINUECS K 00J1acTh
npodecCHoHANBHOM IeATeTbHOCTH

XuMus

VK-1 - Ciocoben
OCYIIECTBIISATH TIOUCK,
KPUTUYCCKHUI aHATIU3 U

3-10 - JleMoHCTpHpOBaTh MOHMMAHKUE HAYYHOM,
B TOM yucIe (PU3HUECKOM, KapTUHBI MUPA, C
MO3UIUI CUCTEMHOTO MOJX0/a K MIO3HAHUIO




CHHTE3 HH(pOpMaIHnH,
MPUMEHSTH CUCTEMHBIH
MOJIXO/ JUIsl PEUICHHUS
MOCTABJICHHBIX 33124, B
TOM YHCIie B IU(POBOIA
cpene

(I"'a3oBble, mapoBbIe
TYpOMHBI U ABUTaTEJH
BHYTPEHHEr0 CrOpaHus)

BOXHEUIINX MPUHIIMIIOB U OOIINX 3aKOHOB,
JIEKALUX B OCHOBE OKPYIKAIOLIET0 MUPa

3-11 - Caenatb 0030p METOJIOB aHAIH3a U
OCMBICIICHUSI HAYYHBIX 3HAHUH O TIpolieccax u
SIBJICHUSIX TIPUPOJIBI M OKPYXKAIOIIEH CPeJIbl, e
COXpaHEHWH, MECTE U POJIU YeJIOBEKa B
pUpoJIe

V¥-12 - Pacnio3HaBaTh ¥ ONUCHIBATh IPUPOAHBIE
0OBEKTHI, BBISIBIATH OCHOBHBIE MTPU3HAKH
MaTepUAIbHBIX U HEMAaTEPUAIIbHBIX CUCTEM U
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U B IpoLieccax U
SIBJIICHUSIX TIPUPOBI U OKPY>KAOIIEH CPEebl,
HCIOJIb3YSl METOIbl KPUTUUECKOTO U
CHCTEMHOI'0 aHaJIH13a

I1-8 - ImeTh ombIT ITIOMCKa ¥ 0000LIEHUS
HAYYHOT'O MaTepHaia, Onupasch Ha CUCTEMHBIN
aHaJIU3 MPOIIECCOB U SIBJICHUN TPUPOJIBI U
OKpYKaroIlel Cpeibl, Ui PeIieHus
IMOCTaBJIEHHBIX 3a7a4

J-7 - IIposABIATh aHAIUTHYECKUE YMEHUS

YK-1 - Criocoben
OCYIIECTBIISATh
KPUTUYECKHI aHaIn3
MPOOJIEMHBIX CUTYyallui Ha
OCHOBE CUCTEMHOT'O
MOJIX0/1a, BBIPabaTHIBATH
CTpaTEruIo ICUCTBUI, B
TOM 4HCIe B IU(POBOH
cpene

(IIpoexTupoBanue u
IKCILIyaTalMs ATOMHBIX
CTAHIUI)

3-10 - /IleMOHCTpHpPOBATH MIOHUMAHHUE HAYYHOM,
B TOM 4ucIe (PU3HUECKOM, KapTUHBI MUPA, C
MO3ULIMM CUCTEMHOTO MOJAX0/1a K O3HAHUIO
BOKHEHIIUX MPUHIIUTIOB U OOIIUX 3aKOHOB,
JIeXKAIINX B OCHOBE OKPY’KaIOIIETO MUPA

3-11 - Caenatb 0030p METOJIOB aHAIH3a U
OCMBICJICHUA HAYUYHBIX 3HaHUH O mnmponeccax u
SIBJICHUSIX IIPUPOJIBI M OKPYXKAIOIIEH CpPENbl, €€
COXpaHEHHHU, MECTE U POJIA YEJIOBEKA B
IPUPOJIC

V¥-12 - Pacrio3HaBaTh ¥ ONUCHIBATH IPUPOAHBIE
0OBEKTHI, BISIBIATH OCHOBHBIE ITPU3HAKH
MaTEPUAIBHBIX U HEMAaTEPUAIIbHBIX CUCTEM U
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U B IIpOLECCaX U
SIBJICHUSIX TIPUPOBI U OKPY’KAIOIEH CPEbl,
HCIOJIb3YSl METO/Ibl KPUTUUECKOTO U
CHCTEMHOI'O aHajIHn3a

I1-8 - IMeTh OIBIT ITOKMCKA U 0000IIECHUS
HAy4YHOTO MaTepHalia, ONMUPasiCh Ha CUCTEMHBIN
aHaJIU3 MPOIIECCOB U SIBJICHUN IPUPOJIBI U
OKPYKarOIIel CPeJIbl, I PEIICHUs
[MOCTaBJIEHHBIX 3a7a4

VK-1 - Cnocoben
OCYILECTBIIATD ITOUCK,
KPUTHYECKUH aHAJIN3 U

3-10 - /IleMOHCTpHpOBATH MOHUMAHUE HAYYHOM,
B TOM 4HCJIe (PU3MUECKOH, KAPTUHBI MHpPA, C
MTO3UITUH CHCTEMHOTO TI0IX0/a K IIO3HAHUIO




CHHTE3 HH(pOpMaIHnH,
MPUMEHSTH CUCTEMHBIH
MOJIXO/ JUIsl PEUICHHUS
MOCTABJICHHBIX 33124, B
TOM YHCIie B IU(POBOIA
cpene

(QJeKkTpo3HepreTuKka u
3JIEKTPOTEXHHUKA)

BOXHEUIINX MPUHIIMIIOB U OOIINX 3aKOHOB,
JIEKALUX B OCHOBE OKPYIKAIOLIET0 MUPa

3-11 - Caenatb 0030p METOJIOB aHAIH3a U
OCMBICIICHUSI HAYYHBIX 3HAHUH O TIpolieccax u
SIBJICHUSIX TIPUPOJIBI M OKPYXKAIOIIEH CPeJIbl, e
COXpaHEHWH, MECTE U POJIU YeJIOBEKa B
pUpoJIe

V¥-12 - Pacnio3HaBaTh ¥ ONUCHIBATh IPUPOAHBIE
0OBEKTHI, BBISIBIATH OCHOBHBIE MTPU3HAKH
MaTepUAIbHBIX U HEMAaTEPUAIIbHBIX CUCTEM U
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U B IpoLieccax U
SIBJIICHUSIX TIPUPOBI U OKPY>KAOIIEH CPEebl,
HCIOJIb3YSl METOIbl KPUTUUECKOTO U
CHCTEMHOI'0 aHaJIH13a

I1-8 - ImeTh ombIT ITIOMCKa ¥ 0000LIEHUS
HAYYHOT'O MaTepHaia, Onupasch Ha CUCTEMHBIN
aHaJIU3 MPOIIECCOB U SIBJICHUN TPUPOJIBI U
OKpYKaroIlel Cpeibl, Ui PeIieHus
IMOCTaBJIEHHBIX 3a7a4

J-7 - IIposABIATh aHAIUTHYECKUE YMEHUS

YK-1 - Criocoben
OCYIIECTBIISATH TIOUCK,
KPUTUYECKHI aHaTN3 U
CUHTE3 HH(OpMAIIIH,
MIPUMEHSITh CUCTEMHBIN
MOIXO/JT JISL PEIICHUS
MOCTABIICHHBIX 33724, B
TOM 4HCIe B IU(POBOH
cpene

(QHeprernuyeckoe
MAIIHUHOCTPOCHME)

3-10 - /IleMOHCTpHpPOBATH MIOHUMAHHUE HAYYHOM,
B TOM 4ucIe (PU3HUECKOM, KapTUHBI MUPA, C
MO3ULIMM CUCTEMHOTO MOJAX0/1a K O3HAHUIO
BOKHEHIIUX MPUHIIUTIOB U OOIIUX 3aKOHOB,
JIeXKAIINX B OCHOBE OKPY’KaIOIIETO MUPA

3-11 - Caenatb 0030p METOJIOB aHAIH3a U
OCMBICJICHUA HAYUYHBIX 3HaHUH O mnmponeccax u
SIBJICHUSIX IIPUPOJIBI M OKPYXKAIOIIEH CpPENbl, €€
COXpaHEHHHU, MECTE U POJIA YEJIOBEKA B
IPUPOJIC

V¥-12 - Pacrio3HaBaTh ¥ ONUCHIBATH IPUPOAHBIE
0OBEKTHI, BISIBIATH OCHOBHBIE ITPU3HAKH
MaTEPUAIBHBIX U HEMAaTEPUAIIbHBIX CUCTEM U
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U B IIpOLECCaX U
SIBJICHUSIX TIPUPOBI U OKPY’KAIOIEH CPEbl,
HCIOJIb3YSl METO/Ibl KPUTUUECKOTO U
CHCTEMHOI'O aHajIHn3a

I1-8 - IMeTh OIBIT ITOKMCKA U 0000IIECHUS
HAy4YHOTO MaTepHalia, ONMUPasiCh Ha CUCTEMHBIN
aHaJIU3 MPOIIECCOB U SIBJICHUN IPUPOJIBI U
OKPYKarOIIel CPeJIbl, I PEIICHUs
[MOCTaBJIEHHBIX 3a7a4

-7 - IIpoABIATh AHAIUTUYECKUE YMEHUS




OIIK-1 - Criocoben
(hopMyJIHpPOBATh U PEIIaTh
3a]1au, OTHOCSIIUECS K
npodeccrnoHaIbHOM
JESITeIBHOCTH, TIPUMCHSISI
byHIaMeHTaIbHbIC 3HAHHSI
OCHOBHBIX
3aKOHOMEPHOCTEM
pa3BUTHSI TPUPO/IHI,
yejI0BeKa 1 00IIecTBa

(I'a3oBbIC, MapOBBIEC
TYpPOUHBI U IBUTATEJIN
BHYTPEHHEr0 CrOpaHusi)

3-1 - [IpuBecT npuMepbl OCHOBHBIX
3aKOHOMEPHOCTEN Pa3BUTHSI IPUPOJIBL,
YeoBeKa U 00IecTBa

3-2 - O60cHOBaTh 3HAYUMOCTh HCTIOIb30BaAHUS
(GyHIaMEHTAIBHBIX €CTECTBCHHOHAYYHBIX U
¢dbunocodckux 3HaHUIA B GOPMYITUPOBAHUH U
peleHnH 3a1a49 IpoQecCHOHaTbHOM
JeSITeIbHOCTH 3HAHUI

V-1 - Ucnonb3oBaTh NOHATUIHBIN annapatr U
TEPMHUHOJIOTHI0 OCHOBHBIX 3aKOHOMEPHOCTEN
pa3BUTHS IPUPO/IbI, YEIOBEKA U O0LIeCTBa NIPU
(bOopMyIMPOBAHUY M PEIICHUH 33724
podecCHOHATEHOM IeATeTbHOCTH

V-2 - OnpenensiTb KOHKPETHBIC MMYTH PELICHUS
3a/1a4 podecCuOHANbHON 1eATeIbHOCTH Ha
OCHOBE (yHIaMEHTAIbHBIX
€CTECTBEHHOHAYYHbIX 3HAaHUU

I1-1 - Paboras B komaHze, popMyInpoBaTh U
pelaTh 3aa4i B paMKax I10CTaBICHHOTO
3aJJaHus, OTHOCSIINECS K 00JIaCTH
po¢eCCHOHANTBHON IEATETLHOCTH

OIIK-1 - Crnocoben
(bOopMyIHpPOBATh U PeIIaTh
Hay4YHO-
HCCIIEIOBATENBLCKHE,
TEXHUYECKHE,
OpraHU3aIMOHHO-
SKOHOMHWYCCKHUEC U
KOMIUIEKCHBIE 3a1a4H,
MIPUMEHSA
(dyHIaMEHTaIbHBIC 3HAHUS

(IIpoexTupoBanue
IKCIIyaTaUMs ATOMHBIX
CTAHIUI)

3-1 - CooTHOCUTB IPOOIEMHYIO 00JIaCTh €
COOTBETCTBYIOLIEH 00JaCThIO
(byHIaMEeHTaIbHBIX U OOLIEUHKEHEPHBIX HAYK

3-2 - [IpuBecT npuMepbl TEPMUHOJIOTUH,
MIPUHIIMIIOB, METOJOJOTUYECKUX MOJIXO0I0B U
3aKOHOB (D)yH/IaMEHTAJIbHbBIX U
OOIIEMHKEHEPHBIX HAayK, IPUMEHUMBIX JJIs
(dbopMyIUpOBaHMS U pellIeHus 3a7a4
poOJIeMHOM 00IaCTH 3HAHUS

V-1 - Ucnonb30Bath A7 GOpMYIMPOBAHUS U
peleHus 3a1a4 npobaeMHOI obnacTu
TEPMUHOJIOTHIO, OCHOBHBIE TIPUHIIMITBI,
METO0JIOTMYECKHE MOIXOAbI M 3aKOHBI
(byHIaMEHTAIbHBIX U OOIIEMHKEHEPHBIX HAYK

V-2 - KpuTuuecku OEHUTh BO3MOKHbBIE
CrocoOBI pelieHus 3a1a4 TPOOIeMHOM
o0acTy, UCTIOJb3Ys 3HAHUS
(dbyHIaMEHTATBHBIX U OOIIEHHKEHEPHBIX HAYK

I1-1 - PaGoTas B koMaHie, pa3padaThIBaTh
BapHaHTh! (POPMYIIHMPOBAHUS U PEILICHUS
HAy4YHO-HUCCIIE0BATEIBCKUX, TEXHUYECKUX,
OpPraHMU3allMOHHO-3KOHOMHYECKHUX U




KOMIUIEKCHBIX 3a/1a4, IPUMEHSISI 3HAHUS
(byHIaMEHTAIBHBIX B OOIIEMHKEHEPHBIX HAYK

OIIK-1 - Cnocoben
dhopmMyIUpoBaTh U pelaTh
3aJ1a4M, OTHOCSIIIHECS K
po¢eCCUOHATBHON
NesITeIbHOCTH, TPUMEHSS
(dbyHIaMeHTaNbHbIE 3HAHUS
OCHOBHBIX
3aKOHOMEPHOCTEN
pa3BUTHUS IPUPOJIBI,
yeJIoBeEKa U 00IIeCTBa

(QJ1IeKTpo3HEepreTUKa 1
3JIEKTPOTEXHHUKA)

3-2 - O60cHOBATh 3HAYMMOCTh HCIIOIb30BaAHUS
(dyHIaMEHTAIBHBIX €CTECTBCHHOHAYYHBIX U
¢dbunocodckux 3HaHUA B GOPMYITUPOBAHUH H
peleHnH 3a1a4 IpoQecCUOHaATBHOM
JeSITeIbHOCTH 3HAHUI

V-2 - Onpenensate KOHKPETHBIE IIYTH PELICHUS
3a/1a4 MpodeCcCHOHATBHON EeATeIPHOCTH Ha
OCHOBE (hyHIaMEHTAIBHBIX
€CTECTBEHHOHAYYHbIX 3HAaHUU

I1-1 - PaboTas B komanze, GopMyIupoBaTh U
peliaTh 3aa4u B paMKax IMOCTaBICHHOTO
3aJlaHusl, OTHOCSIIKECS K 00JIacTH
npodeccuoHaNbHO IeATeTbHOCTH

JI-1 - JleMoHCTpUpOBaTh YMEHHE YPPEKTHBHO
paboTath B KOMaH/IE

OIIK-1 - Crocoben
(bopMyIIHpPOBATh U PeIIaTh
3a/a4d, OTHOCAIIHECS K
npodeccroHanbHOM
JESITeIbHOCTH, TIPUMCHSISI
(byHIaMEHTaJIbHBIC 3HAHHUSI
OCHOBHBIX
3aKOHOMEPHOCTEN
pa3BUTHSI TPUPO/IHI,
yeJ0BeKa U 00IIecTBa

(QHeprernuyeckoe
MAIIUHOCTPOCHME)

3-1 - [IpuBecTH MpUMepbl OCHOBHBIX
3aKOHOMEPHOCTEH pa3BUTHUS IPUPOJIBI,
YeloBeKa U 00IIecTBa

3-2 - O00CHOBATH 3HAYUMOCTD HCIIOIL30BAHUS
(yH/IaMEHTAIBHBIX €CTECTBCHHOHAYYHBIX U
¢dunocopckux 3HaHUH B HOpMyITUPOBAHUN U
penieHuu 3aaa4 npodheccuoHaIbHON
eATEIILHOCTH 3HAHUH

V-1 - Ucnonb30BaTh NOHATUHHBIN annapar u
TEPMHUHOJIOTHIO OCHOBHBIX 3aKOHOMEPHOCTEN
pa3BUTHUSA IPUPOJIBI, YEIOBEKA U 00IIeCTBa MPU
(hopMyIHPOBAHHUH U PEIICHUU 3a7a4
npodeccroHaNbHOM eATeTbHOCTH

VY-2 - Onpenensate KOHKPETHbIE IIyTH PELICHUS
3a/1a4 po(PeCCUOHAIBHON e TETFHOCTH HA
OCHOBE (PyH/IaMEHTAIbHBIX
€CTECTBEHHOHAYYHbIX 3HAaHUU

I1-1 - PaGoras B komaHze, popMyIupoBaTh U
pelaTh 3a/1aui B paMKax [MOCTAaBJICHHOTO
3aJJaHMs, OTHOCAIIMECS K 00JIaCTH
npoeCCUOHATIBHOM J1eATEIbHOCTH

OIIK-3 - Cnocoben
l'IJ'IaHI/IpOBaTB nu HpOBO)II/ITB
KOMIIJIEKCHBIE
HCCIIEIOBAHUS U
M3BICKAHUS IS PEIICHUS
HMHXXCHEPHBIX 3a1a4

3-2 - XapakTepn30BaTh BO3MOKHOCTH
WCCIIEIOBATEIILCKOM anmapaTypbl H METOIOB
WCCIICIOBAHMSI, UCTIONB3Ysl TEXHUUECKUE
XapaKTEPUCTHKH U 00JIACTH MTPUMEHEHHS
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OTHOCSIINXCS K
npodeccrnoHaIbHOM
NeSITEIbHOCTH, BKIIIOYast
IIPOBEACHUE U3MEPEHUN,
IUTAaHUPOBAHUE U
MIOCTaHOBKY
9KCIIEPUMEHTOB,
UHTEPIIPETALNIO
MOJTy4YE€HHBIX PE3yJIbTaTOB

(ITpoekTHpOBaHUE U
IKCILIYATANUA ATOMHBIX
CTAHIINN)

3-3 - Caenatb 0030p OCHOBHBIX METOIOB
CTaTHCTUYECKON 00paOOTKH U aHAIHU3a
pe3yabTaTOB U3MEPEHUN

V¥-2 - O60cHOBaHHO BBIOpaTh HEOOXOIUMYIO
anmaparypy 1 METOJ UCCIICOBAHUS IS
peleHNs] THKCHEPHBIX 3a71a4, OTHOCSIIUXCS K
poeCCHOHATLHOMN JIeATEIIbHOCTH

I1-1 - BeImonHATH B paMKax IOCTaBIEHHOTO
3aJ1aHus IKCIEPUMEHTAIbHbIE KOMIUIEKCHbBIE
HAy4YHO-TEXHUUYECKHUE UCCIIEOBaHMS U
M3BICKaHMS JJIs1 PEIICHUS] MH)KEHEPHBIX 3a/1a4 B
o0acTy Mpo(heCCHOHAILHON AEATEIbHOCTH,
BKJTIOYast 00pabOTKy, HHTEPIIPETAIUIO H
oopMIIeHHE PE3YIHTATOB

I1K-2 - Cnocoben
UCMOJIb30BaTh 0a30BbIE
3HaHUS
€CTeCTBEHHOHAYYHbIX
JUCLUIUIMH B
npodeccrnoHanbHOM
NesITebHOCTH, IPUMEHSTh
METOBI MATEMaTHYECKOTO
aHaJn3a u
MO/JICITUPOBAHUS,
TEOPETUYECKOTO U
HKCIIEPUMEHTAIHHOTO
UCCIIeI0OBaHus B cepe
SIIEPHOM YHEPTETUKH U
TEXHOJIOTHI

3-14 - U310XKUTh OCHOBHBEIC XUMHUYECKHE
MI0JIOJKEHHS, 3aKOHBI U CBEJACHMS, B TOM YHCJIE
OTHOCAIIUECS K DHEPTreTUKE XUMUYECKHUX
peaKunii, XUMUYECKOW KUHETUKE U
PaBHOBECHIO, CBOIICTBAM PacTBOPOB,
OKHUCIIMTEJILHO-BOCCTAHOBHUTEIHLHBIM
rnpoueccam

1.5. ®opma oOyuenus

O6yquI/Ie o AUCHUIINIMHAM MOAYJII MOXKCT OCYLICCTBIIATBHCS B 0‘-IH01>1, OYHO-3a0YHOM U 3a0YHOH

¢bopmax.
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PABOYASA TPOI'PAMMA JTUCHUIIJINHBI
JlonoJiHUTE/IbHBIE I1aBbl (PU3MKH

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Nen/m | @amuiausg Uma OTdecTBO Yuenas creneus, JloJsKHOCTD Honpasnenenne
Y4YeHoe 3BaHHue

1 [ToB3Hep Anekcanap nokTop ¢usuko- | 3aBemyrommii | Kadenpa dpusuku

AnekcaHapoBu4 MaTEMaTUYECKUX kadeapou
HayK, mpodeccop
2 AHnipeeBa AHHa KaHIuAAT (PU3HKO- Jouent ¢buzuku
['puropreBHa MaTeMaTHIeCKUX
HayK, IOIIEeHT

PexoMeH10BaHO y4eOHO-METOAUYECKHUM COBETOM MHCTUTYTA Y PajabCKUN SHEPreTUUECKU

ITporokon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e AmnjapeeBa AHHa I'puropbeBHa, JloueHT, pu3nku
e IloB3Hep AsnexkcaHap AJleKCaHAPOBHY, 3aBeaylluil kKadgeapoii, GU3UKU

1.1. TexHoornu peanu3anuu, HCMOJAb3yeMble IPH U3YYECHUH M CIHUIIIMHBI MOLYJIsI

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— C npuUMeHEeHHEM 3JIEKTPOHHOIO0 O0Y4YEeHHUsI Ha OCHOBE 2JIEKTPOHHBIX Y4E€OHBIX KYpCOB, pa3MEILEHHbIX
Ha LMS-mnardopmax YpdY
— Pa3znoypoBHeBoe (muddepeHnrpoBaHHOe) 00yUeHUE
o ba3oBbli ypoBEHb

*Bazoewiii I ypogeenv — coxpamnsem J102UKY CAMOU HAYKU U NO360IAEM NOAYHUMb YNPOWEHHOe, HO 8epHoe U NONHOe

npeocmasienue o npeomeme OUCYUNIUHbL, mpebyem 3Hanue Cucmemvbl NOHAMUY, yMeHue peulams npoonemuvle cumyayuu. Oceoenue
OaHHO20 YPOBHS pe3VyIbMAamos obyueHus OO0JICHO obecneuums (GopmMuposanue 3anIaHUPOSAHHBIX KOMNEMeHYUl U NO3601um
obyuawemycs Ha MUHUMATLHOM YPOGHE CAMOCMOAMENbHOCIU U OMEEMCMEEHHOCMU BLINOIHAMNb 3A0AHUSL;
Ipoosunymeuiii I yposenv — yenyonsem u oboeawaem 6a308blil ypo8eHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUnIuHbl. IMo NPOUCXOOUM 3a ciem 6KIIOUeHUs: OONOTHUMENbHOU uHpopmayuu. [Jannblil yposeHs mpebyem yMeHus
peuiams npobemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCMOSAMENbHOU NOCIMAHOBKU Yeau U 8b100pa NPocpammbl
Oeticmeuii. Oceoenue OaHHO20 YPOBHI Pe3yIbMAMos 00YUeHUs NO380AUM 00YUAIOWEeMYCS HOGBICUMb YPOBEHb CAMOCTOAMETbHOCTU
U OMEEMCMBEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue Q¥ CHUANINHbBI

Tabmuma 1.1

Kon
Pa3nen, tema
pasneda, AMCHHILTHHBL Conep:xanue

TeMBbI

Kunemartnka crieruanbHO TeOpHH OTHOCUTENBHOCTH: [locTymaTe
TEOPHU OTHOCHTEIBHOCTH H UX IKCIIEPHUMEHTATbHOE 000CHOBaHUE.
IIpeobpazoBanus Jlopenma. Knanematndeckne 3¢ GheKTsl TECOPUH
OTHOCHTEIBHOCTH: OTHOCUTEILHOCTh OJTHOBPEMEHHOCTH,
OTHOCHUTCJIbHOCTH ITPOMEKYTKOB BPEMCHH, OTHOCUTCIIbBHOCTDL IJIMH.

PessiTUBHCTCKAS CrnoxxeHne cKopocTel u mpeoOpa3oBaHne YCKOPEHUH B TEOPHH

OTHOCHUTEIHHOCTH.
1 MEXaHHUKa
PenstuBucTcKas nuHaMAKA: PeasTuBUCTCKHA UMITY)TbC. OCHOBHOM

3aKOH pCHHTHBHCTCKOﬁ JNHaAMHUKN MaTepHaanoﬁ Touku. CBSI3b
CHUJIBI U YCKOPCHHA B TECOPHUU OTHOCHUTCIILHOCTHU

Kunerndeckast SHEPTHS PENATUBUCTCKON YaCTUIBL. DHEPTHUS TTIOKOSI.
TTomnas OHEPTHA 4YaCTUIIbI. B3aumocBsa3s Maccel 1 OHEPruu.. CBs13b
MCKOY SHGPFHCﬁ " UMITYJIbCOM peHSITI/IBPICTCKOﬁ YaCTHUIIHI.
IIpeobpazoBanus JlopeHna s UMITYJIbCA U SHEPTUU

[HomuTponmaeckne mporecchl: AnnabaTuaecKuii mporecc.
VYpasuenus [lyaccona. [Tokazarens anuadarel. PaboTa raza npu
asunadaTuecKoM mpotecce. [lomuTponnieckue mporeccs.
YpaBHeHue noiauTponuyeckoro nporecca. [lokasarens
MOJTUTPOIIBL.

MornekynsapHas Gu3MKa 1
TEPMOIUHAMUKA




OcHoBHI pusndeckoit knHeTHkH: CperHee YHCIIO CTOIKHOBEHUH.
Cpennas mmHa cBoO0HOTO TTpodera u 3¢ (HeKTUBHBIN JHaMETp
MOJICKYJI, CBSI3b MEXKIly HUMH. Bakyym.

SIBneHns nepeHoca B TEpMOJANHAMUYECKH HEPABHOBECHBIX
cucremMax. ONBITHBIE 3aKOHBI TU(P Y3, TETUIONPOBOTHOCTH U
BHYTPEHHETO TPEHUSI.

MonekynsapHO-KUHETUYECKasi TEOpHUS SIBJICHUHN MepeHoca.
Hudodysus B razax. YpaBaenne @uka. Koapdumuent nuddyznn.

TemnonpoBoaHoCTh razoB. YpaBHenue dypre. Koappunuent
TETJIONPOBOJHOCTH.

[lepeHoc uMmymnbca B razax. YpaBHEHHUE MIEPEHOCA UMITYIIbCA.
Koadduuuent Bsa3koctu.

OnpeneneHHe 3(1)(I)GKTI/IBHOFO AunaMeTpa U JJIMHbL CBO6OL[HOI‘O
Hp06era Ha OCHOBC 3KCIICPUMCHTAJIbHBIX I/ICCJ'IG}_IOBaHI/II‘/JI SIBIICHUH
nepeHoca.

Peanbuble razsl: MexmoneKyIsipHbIe CHIIBI B3aUMOICHCTBUSL.
[ToTeHman MEXKMONEKYIIPHOTO B3aUMOACHCTBUS U €T0
HEKOTOpPBIE MOJIeNn (MOAeNh TBepAbIX chep, moreHuan JIennapaa
— JIxoHca). DKCIIepuMeHTATBHBIE H30TEPMBI PEaTbHOTO T'a3a.

VYpasueHnue Ban-nep-Baansca. Teopernueckue H30TEpMbI
peanbHbIX Ta30B (n30TepMbl Ban-nep-Baansca). CpaBHeHHE
TEOPETUUECKUX U SKCIEPUMEHTAIBHBIX H30TEPM PEalIbHBIX I'a30B.

KpI/ITI/I‘IGCKOC COCTOSHUC PCAJIbHOI'O Ta3a. HapaMeTpLI
KPUTHYCCKOT'O COCTOSTHUSA. ®a3oBbIC AuarpaMMbl.

BuyTtpennss sneprus peanbHoro raza. g dext Ixoynsa-Tomcona.
Cxxmxenue razon. da3oBble nepexoasl. YpapHenue Kianelipona-
Kunay3zuyca. PaBHOBecue )XMIKOCTH U HACBILIEHHOrO Mapa

DNIEeKTPUIECTBO U MATHETH3M

OnexTpuyeckoe noje B BemecTse: [1onsgpHbIe U HEMOIIpHbIE
Moutekynsl. [longapusyemocts Monekyi. [onspuszanns
JUBIIEKTPUKOB. J[MITOJIE B OMHOPOJHOM U HEOAHOPOJIHOM
3NEeKTpUUecKoM noje. I1oasipr30BaHHOCTE BEIIECTBA.
Jupnextpuyeckas BOCIPUUMYHBOCTD cpefbl. CBA3D
MOJISIPU30BAHHOCTH C TIOBEPXHOCTHBIMU U OOBbEMHBIMH
CBSI3aHHBIMHU 3apsSAaMU. DJIEKTPUUECKOE T0JI€ B JUIJIEKTPUKE.
JUBJIEKTPUUECKas MPOHULIAEMOCTh cpefibl. CBA3b TUAIEKTPUUECKOM
MIPOHUIIAEMOCTH U ANIIEKTPUIECKONH BOCTIPUMMUYNBOCTH CPEIBI.
PaboTa snekTpocTaTHYeCcKOro MoJist IpH MOJSPU3aALIH
JUDIIEKTPHKA.

Wnnykuus snekrpocratuueckoro nons. Teopema [Maycca muis
HHAYKLUH TOJSL. DNEKTPOCTaTHUECKOE TI0JIE Ha TPaHUIIe paslesia
JM3JIEKTPHUKOB.

Cerneroanextpuku. [Ibe303¢ddexr.

OnexTprudecKoe NoJe U MPOBOJAHUKH: DIEKTPU3aLUs TPOBOIHUKOB.
PaBHOBecHe 3aps0B HAa MPOBOJHUKE. DJIEKTPUUECKOE 10JIE
3apsDKEHHOTO MTPOBOJHMKA. Pacnipenenenue 3apsaoB 1o
MIOBEPXHOCTHU MpoBoAHMKA. MIoHHBIN Mukpockon. Meron
M300paKCHHI TIPH pacyeTe IEKTPUICCKUX MOJICH.




MarnutHoe nose B BemiecTBe: [ unoreza Amrmepa.
HamaramyenHocts. MaruutHasi BOCOpUUMYUBOCTh. MHAYKIUA
MAarHUTHOTO MOJIA B BeUleCcTBE. MarHuTHasi IPOHUIIAEMOCTh CPEIbI.
OpOuTanbHBI MATHUTHBIA H MEXaHHYECKHH MOMEHTBI DJICKTPOHA B
atome. OmnbIThl DitHInTelHa U e ['aaza. CIMHOBBIE MATHUTHBIC
MOMEHTBI.

OMmnupuueckas kiaccu(uKays MarHeTHKOB 110 HX CBOMCTBaM:
JUaMarHeTHKH, TTapaMarHeTHKHU U peppomMarHeTuku. OpOuTaIbHbIH
JuamMarseTusM. MarauromexaHuueckue siBineHus. [lapamaraetusm.

®deppomaraernsm. CrimHOBas npupoaa GeppoMarHeTu3Ma.
Howmensl. ['uctepesuc. Touka Kiopu. AHTH(EppOMAarHeTHKY.
®deppuThI.

Db dexr Xomna.

DNeKTpOMarHuTHOE ToJie: Y paBHeHUS MakcBelia s
3JIEKTPOMATHUTHOTO TIOJISI B MHTETPaTbHOM 1 I depeHInanbHOn
(dhopme. MatepuasnbHbie ypaBHEHUs. ENMUHCTBO U OTHOCUTEIBHOCTD
3JEKTPUYECKOTO0 U MAarHUTHOTO TOJEH.

ONeKTPONpPOBOJHOCTH IPOBOJHUKOB U MOTYTPOBOJHHUKOB:
Krnaccuueckast Teopust 31€KTpONPOBOIHOCTH.

O0001IIECTRIICHUE 3JICKTPOHOB B KPUCTAILIEC. DHEPTETHUECKUE
30Hbl. [IpuHnun [aynu. Pactipenenenue 3J1eKTPOHOB 110
SHEPreTHYECKUM 30HaM. BaseHTHas 30Ha, 30Ha IPOBOIMMOCTH,
30Ha 3alpPEUICHHBIX YJHEPTUid. DHEeprusl akTuBanuu. [IpoBogHNKY,
JUDIIEKTPHUKH, TOTYTIPOBOAHHKH.

Mertaibl. DNEeKTPONPOBOJHOCTh METAJVIOB U €€ TEMIIEpaTypHas
3aBUCHUMOCTh. CBEpXIIPOBOAMMOCTh. MarHUTHBIE CBOHCTBA
CBEPXIIPOBOTHUKOB.

[onynpoBoguuku. Hocurenu Toka B moynpoBOIHUKAX
(3MEeKTPOHBI IPOBOIUMOCTH U JIBIpKH). COOCTBEHHEIE
MIOJTyTIPOBOJHUKH. TemmnepaTypHas 3aBUCHMOCTH POBOAMMOCTH
COOCTBEHHBIX MOTYIIPOBOJHUKOB. TepMUCTOPHI.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIBHOM ACATCIIBHOCTH U UCII0JIB3YCMbIC TCXHOJIOTHHU

Tabmuua 1.2
Hanpasnenue Bun o —
BOCITMTATCIBHON | BOCIHMTATSIBHOM BOCHUTATEIbHOM KOMITeTEHIIHS Pesynbratsl
JIeSITEILHOCTH JIeITEILHOCTH NeATeTbHOCTH 00y4eHust
[Mpodeccruonansu | nenenanpasienHa | TexHomorus YK-1 - Criocoben 3-10 -
0¢ BOCIIUTAHUC s paboTa ¢ (hopMUpOBaHUS OCYILECTBIISATh JleMOHCTpUpOBaTh
uHpopManuen YBEPEHHOCTH U MOMUCK, KPUTUYECKUM | TOHUMaHUE
TS TOTOBHOCTH K aHaJIU3 U CUHTE3 Hay4YHOU, B TOM
WCIIOJIb30BaHUS B | CAMOCTOSITEIIEHON | MHpOpMAIuy, quciie GU3HIECKOM,
MPaKTUYECKHUX YCIEITHOM MPUMEHSATH KapTUHBI MUDA, C
LEJISIX MPOPECCUOHAIBH | CUCTEMHBIN MOAX0] | TO3UIUH
JUTSL peTeHUs CHCTEMHOTO




Ol IEATEILHOCTH | MOCTABIECHHBIX OX0/1a K

3a/1a4, B TOM YKCJIE B | ITO3HAHUIO
udpoBoii cpene BOKHEHUIIINX
MIPUHIIMIIOB U
00IIMX 3aKOHOB,
JIE)KAIUX B OCHOBE
OKPY’KaIoIIero
Mupa

I1-8 - UMeThb onbIT
IOMCKA U
000011eHHS
Hay4YHOTO
Marepuana,
OMHPAsICh HA
CUCTEMHBIN aHaIN3
MPOLECCOB U
SIBJICHUM TPUPOJIBI
U OKpYy Karouien
Cpenbl, s
peleHus
IMOCTaBJICHHBIX
3amaq

-7 - IIposABiATH
aHAJIUTUYECKUE
YMEHUS

1.4. IIporpaMMa QUCHMIIIIMHBI PEATTU3YETCS Ha TOCY1apCTBEHHOM si3blke Poccuiickoil @eneparnui .
2. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI
Jlono/IHUTeIbHBIE IV1aBbl PU3MKH

JJIeKTPOHHBbIE pecypchbl (U31aHMs)

1. CaBeJibeB, . B.; Kypc o01en ¢busuky; Hayka, Mockaa; 1970;
https://biblioclub.ru/index.php?page=book&id=477374 (DnekTpoHHOE U3TaAHUE)

2. CaBeJibeB, . B.; Kypc o01ei ¢busukwy; Hayxka, MockBa; 1970;
https://biblioclub.ru/index.php?page=book&id=494689 (DnekTpoHHOE H3TaHKE)

IleuaTHBIE M3TaHUS

1. Bamumes, M. I'., TloB3nep, A. A.; Kypc obmeit ¢usuku : yded. mocoOue s CTYISHTOB BY30B,

00ydJaromuxcs 1Mo TeXH. HAMpPaBJICHHUSIM TMOATOT. U cneruaibHocTsIM.; Jlanb, Cankt-IlerepOypr ; Mocksa ;
Kpacuomap; 2009 (1440 »k3.)

2. Bonpkenmreiin, B. C.; COopHUK 3a/1a4 10 0011ieMy Kypcy (GU3HKH : IS CTYJICHTOB TEXH. By30B.; KHIKHBIN
mup : [Ipodeccus : Jlanp, Cankt-IlerepOypr ; Mocksa ; Kpacnomap; 2010 (1467 ak3.)

3. Hdernad, A. A., AABopckuii, b. M.; Kypc ¢usuku : yued. mocobue ans BTy30B.; Breiciias mikona, Mocksa;
2002 (318 7k3.)

4, I/IBJ'II/ICB, A. I[.; duzmka : yqe6. mocooue AJI1 CTYACHTOB BY30B, 06yqalonmxc;1 0 €CTCCTBCHHOHAYY., TCXH.



Y TIeJl. HaMPaBIICHUSIM | crielaibHOCTAM. ; Jlanb, CankT-IleTepOypr ; Mocksa ; Kpacnonap; 2009 (101 »k3.)

5. Ueptos, A. I'., BopoOneB, A. A.; 3agauauk 1o ¢pusmuke : yued. mocodue s BTy30B.; Pusmariut, MockBa;
2003 (440 k3.)

6. Kapmos, 1O. I'., Cunopenko, ®@. A.; DIeKTpUYeCcTBO U MArHETU3M : yueOHOE MocoOue ISl CTYIEHTOB,
oOydJalmuxcsi 1o mporpamme OakanaBpuaTa U  CIEHUAINTETa BCEX HHKXEHEPHO-TEXHHUYECKUX
crienuansHocTel.; Yp®@Y, ExarepunOypr; 2013 (25 5k3.)

7. ®wranosuy, A. H., Cunopenko, @. A.; BupryansHbiii GU3nIECKU SKCIIEPUMEHT : y4eOHOE MOCcoOue JIst
CTYJIEHTOB BY30B, O0YYaIOUIMXCS MO TEXHUYECKUM HAMpaBICHHUSIM MOATOTOBKH U CHEIHANBHOCTIM.; YDV,
ExarepunOypr; 2013 (25 3k3.)

8., AugapeeBa, A. I'., Cunopenko, ®@. A., Jlesuenko, B. I1., [ToB3uep, A. A., ®unanosuy, A. H., bopucosa, E.
A., Kapnos, 0. I'.; MonekynspHas ¢pusuka : yaueoHoe nocoodue.; Yp®@Y, ExarepunOypr; 2011 (25 3x3.)

IIpodeccnonanbubie 0236l JAHHBIX, HHPOPMALHMOHHO-CIIPABOYHbIEC CHCTEMbI

1. Menkux A.B. Jonomaurensusie rnasel pusuku: D0P Yp®VY, tun : YMK / A..B. Menkux, I'.B. CakyH,
A.B. Crenanenko. — Exkatepun0Oypr: Yp®V, 2016. - Pexxum nocryma:

http://study.urfu.ru/Aid/ViewMeta/13452

2. Banumes M.I'. Koncnekr nekuuit mo ¢usuke : yuebHoe mocodbue / M.I'. Banumes, A.A. TloB3uep. — -
ExatepunOypr: [OY BIIO YI'TY-VIIH, 2009. - Pexxum nocrymna:

http://study.urfu.ru/Aid/ViewMeta/8872

3. IloB3uep A.A. BuptyanbHslii 1abopaTopHslil mpaktukyM no ¢usuke. Yacts I: 0P Yp®V, tun: YMK /
A.A.TloB3uep, A.H. ®unanosuu. — ExatepunOypr: Yp®YV, 2016. - Pexxum nocryna:

http://study.urfu.ru/Aid/ViewMeta/13446

Marepuaas 1is aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiinoB crenuanbHOro Qopmara It BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM IS IPOYTEHUS C UCIIOJIb30BAHUEM SIKPAHHOM Ty TIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Ba3bl 1aHHbIX, HHPOPMALHOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMBI
OBC "Jlanp" UznatensctBo "Jlanp" http://e.lanbook.com/
http://lib.urfu.ru/ — 30oHanpHas HayuHas OuOMHoTeka YpdY
. https://openedu.urfu.ru/minors/ — o6pazoBaTenbHblil moptan YpdV.
. http://www.intuit.ru/ — Harmonansusiid OTKpbITHIA yHUBEpCHTET « MTHTYUTY.

. https://www.coursera.org/ — MacCoBbI€ OTKPBIThIC OHJIAWH-KYPCHI;

. https://openedu.ru/ — HarmoHampHas MIaTGOpPMa OTKPHITOTO 0OPa30BaAHMS,

2
3
4
5
6. https://www.edx.org/ — MaccoBble OTKpBITbIE OHJIAIH-KYPCBI;
7
8. http://www.yandex.ru — mouckoBas cuctema SIHIEKC

9

. http://www.google.com — mouckonas cucrema Google



3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

JlonmotHUTeIbHBIE IJIABbI (PU3UKH

CBeennsi 00 OCHAIIEHHOCTH JUCIHUIIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecrieyeHueM

Tabmnuua 3.1

Ne
n/n

Buapl 3ansaTuii

OcCHAIIEHHOCTH CIENNAJIbHBIX
NOMeIeHUii ¥ MoOMeleHuii 1JIst
CaMOCTOAITEILHOU padoThI

Ilepe4yensb JTUIEH3HOHHOTO
MPOrPaMMHOI0 olecredeHust

Jlexnun

MeGenb aytuTOpHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJEHTOB

Pabouee mecTo mpenogaBaTens
Jlocka aymuropHast
[Tepugepuiinoe ycTpoicTBO

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTOo
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

[Tonkmrouenue k cetu UHaTEPHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome

[IpakTrueckue 3aHATUS

MebGenb ayauTopHasi ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTY/ICHTOB

Pabouee mecTo npenogaBarens
Jocka aynutopHas
[Tepudepuiinoe ycTpoiicTBo

IIepcoHasibHBIE KOMITBIOTEPHI 110
KOJIMYECTBY 00yYaroluxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiK y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMH U
HOpMaMu

IToagxmrouenue k cern HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

National Instruments LabVIEW (Lab
VIEW Academic Standart Suite)

Google Chrome

Koncynbranun

Mebenp aymuTopHas ¢
KOJIMYECTBOM pabovHX MECT B

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoicTBO

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTo
nporiecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUIAMHU
HOpMaMH

[Tonkmtouenue k cetu UaTEpHET

Google Chrome

Texymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

Mebens aymuTopHas ¢
KOJINYECTBOM pabOUunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYJICHTOB

Pabouee mecto mpenogaBaTens
[Tepugepuiinoe ycTpoicTBO
[lepconanbpHbIE KOMIBIOTEPHI TIO

KOJIMYECTBY 00yYaromuxcs

Ob6opynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUAM
OpraHu3aly yueOHOro
IpoLecca B COOTBETCTBUH C
CaHUTAPHBIMU TPABUIIAMU U
HOpMaMH

[Toagxmrouenue k cetn HTEpHET

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome

CamocTrosTeabHas
paboTa cTyI€HTOB

[Tonkmrouenue k cetu MHTEpHET

Pabouee mecTo cTyneHTa

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome




PABOYAS NTIPOI'PAMMA JJUCHUITJIMHBI
Xumus

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Yuyenas creneHb Hoapasaenenue
Ne ni/m | ®amuausa Umsa OTyecTBO > | JIoJKHOCTH P
Y4eHOe 3BaHue
1 BaiitHep Burtanuit KaHauaaT JIOLIEHT o01Ieit XuMun
Bnanumuposuy TEXHUYECKUX HayYK,
JOLICHT

PexomeHn10BaHO y4eOHO-MeTOAMYECKHM COBETOM MHCTUTYTa Y PalbCKUI SHEPreTHUECKUNA

ITporoxon Ne 112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasaeia, MHCHATITHHBL Conep:xanue

TEMbI

CoBpeMeHHBIE TIPEACTaBICHHS O CTPOSHUH aToMa. KBaHTOBBIE
yucia. [ maBHOEe KBaHTOBOE YMCIIO0. DHEPreTHUECKUE YPOBHHU.
Op6urtanbHOE KBAHTOBOE YHCIIO. DHEPreTHUYECKUE MTOLyPOBHHU.
OnexTpoHHBIE OpOMTaN. MarHUTHOE KBAHTOBOE YHCIIO.
OpuenTarnus opouraneii B mpocTpancTBe. CIHHOBOE KBAHTOBOE
YHUCIIO.

OnextpoHHast KoHpurypanus atoMoB. [Ipuammmn [Taymu. OcHoBHBIE
3aKOHOMEPHOCTH PACIpPENENICHUS DIIEKTPOHOB Ha DHEPTETHIECKUX
YPOBHSIX U OypoBHAX. IIpuHIMn HanMeHbmux 3Hepruil. [Ipasuna
Kneukosckoro. [IpaBuio ['yHaa. DnekrpoHHbIe (HOPMYIIBI AaTOMOB.

Crpoenne atoma u Ilepuonnuecknii 3aK0H U IEPUOINYECKAS CHCTEMA XUMUYECKUX
1 nepuoanyeckas cucrema JI. M. | snementos JI. M. Menneneesa. DIeKTpOHHAsA CTPYKTypa aTOMOB
Menzeneesa 9JIEMEHTOB MAJBIX U OOJBIINX MEPUOJIOB. 3aKOHOMEPHOCTH
3aII0JIHEHUS YHEPTETUUECKUX YPOBHEW U ITOAYPOBHEN aTOMOB
3JIEMEHTOB MaJbIX U OONBLINX Nepro10B. CTeeHb OKUCIICHHS
aTOMOB 3JIEMEHTOB B COeAMHEHUAX. [1o0keHNe 371EMEHTOB B
[leproanueckoil cucTeMe U BO3MOYKHBIE CTETIEHN OKHCIICHMSL.
BeIcmne 1 HU3IMINE CTENIEHN OKHCIICHHUS.

Knaccudukanms HeopraHHYeCKUX COSTUHEHHIA MO0 COCTaBY U
CBOMCTBaM. 3aBUCUMOCTbh XUMUYECKUX CBOMCTB OKCHUJIOB U
TUJPOKCUIOB OT MOJIOKEHHUS 3JIeMEeHTOB B [lepuoandeckoi
cucteme. OKCHIBI HECOJIE00pa3yIOINe U COIe00pasyrome
(oCHOBHBIE, KHCIIOTHBIE U aM(OTEPHBIE), COOTBETCTBYIOIINE UM
TUJIPOKCH]IBI — OCHOBHBIE, KUCIOTHBIC, ampoTepHbie. Coyn




(cpemume, KuCabIe U OCHOBHEIC). [lomydueHne n XUMUYIECKHE
CBOICTBA.

OO6mme 3aKOHOMEPHOCTH
XUMHUYCCKUX MIPOLUECCOB

DHepreTrKa XMMHUECKUX peakiuuil. OCHOBBI XUMUYECKOM
TepMoAMHAMUKH. [IpeMeT n3ydeHnss XuMu4ecKon
tepmoanHaMuku. [loHsaTus: cucrema, dasa. MizonnpoBaHHsbIe,
3aKPBITHIE M OTKPBITHIE CUCTEMBI. TepMoauHaMudeckue QyHKITHH.
BnyTtpennss sneprus. IlepBoe Hauano TepMOJUHAMUKH.
DHTaNBIUA. DK30TCPMUUECKHAE U DHAOTEPMHUICCKUE PEAKITHH.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHBIC YCIOBUSL.
CranjapTHbIe 3HTAIBIUK 00pa30BaHuUs BellecTB. 3akoH ['ecca u
€ro CJEeACTBUS. DHTPOMUS KaK Mepa HEYNOPSAOYECHHOCTH CUCTEM.
W3meHeHne SHTPONUH B X0/Ie XUMHUYECKHUX peakIuil. DHepTUs
I'u66ca. Dueprus 'mbOca XUMHUIECKOH peakinu, OleHKa
TEPMOIMHAMUYECKOH BO3MOKHOCTH TIPOXOKICHUS XUMHIECKON
peaKIum.

Xumunueckas kuHeTuka. [[oHsITHE CKOPOCTH XMMUYECKOU PeaKIuu.
I'omorenHsie u rereporeHHble cucTeMbl. CKOPOCTH PEaKIUH B
TOMOTEHHBIX M T€TePOreHHBIX cCUcTeMaX. DaKTOPHI, BIHSIONINE Ha
CKOPOCTb XMMHUYECKUX peaklui. BiusHue KoHIEeHTpanuu
pearupymonmx BeecTB Ha CKOPOCTh XUMUYECKON peaKInu.
Kunernueckue ypaBHenus. Koncranra ckopoctu, e€ puzuueckuit
CMBICJI, 3aBHCUMOCTD OT Pa3IMYHbIX (PAaKTOPOB. 3aKOH
NENCTBYIONINX Macc. 3aBUCUMOCTh CKOPOCTH PEAKIIH OT
temnepatypsl. [lpaBuno Bant-I'odda. Dneprus akrupammm,
aKTUBHBIE MOJIEKYJIbI. BIusHIE KaTaan3aTopoB Ha CKOPOCTh
XUMHMUYECKUX PeaKiuii.

Heob6paTtumeie n obpatumsle peakunu. [IoHATHE XMMUYECKOTO
paBHOBecus. PaBHOBeCHbIE KOHLIEHTpanuu peareHToB. Koncranra
paBHOBecHA. 3aKOH JAEHCTBYIOIINX MACC JIJIsl XUMHUYECKOTO
paBHOBecusa. DaKTOPHI, BIUAIOLINE HA KOHCTAHTY PAaBHOBECHSI.
OcobenHocTr 3anmucu Beipaskenunid Kc u Kp 11t roMoreHHbIX 1
reTeporeHHbIX cucteM. CMelleHne XMMUYECKOTO PaBHOBECHSI.
[Ipuauun Jle [atense. Biusgnue Temneparypbl, KOHIEHTPALMH
peareHToB, AaBJICHUS HA COCTOSHIE XUMHUYECKOTO PAaBHOBECHSI.

PactBOpHI

OOmias xapakrepucTiKa pactBopoB. Kiaccudukaius pacTBopos.
HacplieHnble, HeHACHIIEHHBIE U TIEPECHIILICHHBIE PACTBOPEI.
PactBopuMocTh. DHepreTnueckue 3¢ GeKTs npu 00pa3oBaHUN
pactBopoB. I'maparanus u ruapartsl. BiausHue temneparypsl Ha
PacTBOPUMOCTD BEIIECTB B Bozie. OCHOBHBIE CIIOCOOBI BEIPA)KEHHS
KOHILIEHTPALMH PACTBOPOB.

PacTBOpEI HEANEKTPOIUTOB. JaBIeHNE HACBIILIEHHOTO Napa. 3aKOH
Payns. TemmepaTypsl 3aMep3aHysi 1 KUIIEHUS PacTBOPOB.
O0ynuockonuyecKast 1 KpHOCKOIMYeCcKast KOHCTAHThI, UX
(hm3nyecKuii CMbICIT.

PacTBOPHI SJIEKTPONIUTOB. DIIEKTPOTUTHYECKAS JUCCOIIHALINS.
Crenens TUCCOIMAITAH, €€ 3aBUCHMOCTD OT Pa3IMYHBIX (haKTOPOB.
3akoH Payist 1t pacTBOPOB 3JIEKTPOIUTOB. TeMIrepaTyphl
3aMep3aHus M KUTICHNUST PACTBOPOB 2JIEKTPOIUTOB. M30TOHHYECK Uit
KO3 (UITUCHT, €0 CBSI3b CO CTENEHbI0 Auccoranuu. CUIbHbIC U




ciabbIe SJIEKTPOIIUTHI, 0COOCHHOCTH MX Aucconuanuu. KoHcranTa
JIACCOTIMAIINY CITA0BIX DJIEKTPOJIUTOB. J{MCCOIHaIus coei,
KHCJIOT, OCHOBaHUH 1 aM(POTEPHBIX THIPOKCHIOB.

Peakunu oOMeHa B pacTBOpax 3JeKTponnuToB. VIOHHBIE ypaBHEHUS
peaKuui.

Huccouunanus Boasl. Bomopoanslii mokasareinb. ['uaponus cone.
Honnoe npousseneHne Boapl. KOHIIEHTpanys HOHOB BOIOPOAA U
TUAPOKCHUI-MOHOB B HEUTPAJIILHOM, KUCIION U LIEJIOYHOM Cpele.
Bonopoanstii nokasarens pH, ero 3HaueHus B pa3Iu4HbIX Cpelax.
I'unponus conet. Ctenens ruipoinsa, €€ 3aBUCUMOCTD OT
Pa3NUYHBIX (AaKTOPOB.

OCHOBHBIE ITOHATHUS — OKUCIICHUE, BOCCTAHOBJICHNE, OKUCIIUTENb,
BOCCTaHOBUTENb. OKUCINTEIbHO-BOCCTAHOBUTENFHBIE CBOMCTBA
MIPOCTHIX U CIIOKHBIX BemecTB. CocTaBieHne ypaBHEHHI
OKHUCJIUTENIBHO-BOCCTAHOBUTEIIBLHBIX PeakLuil. MeTo | 3JIEKTPOHHO-
HMOHHBIX MOJypeakuil.

OO0m1as xapakTepucTHKa MeTayuioB. [TojokeHne MeTayuioB B
nepuoaAnYecKoi cucteme. OCOOCHHOCTH XUMHUECKUX CBOMCTB
METaJUIOB.

DNeKTPOAHbIE TOTEHIINATBI METaIOB. M3Mepenue 3MeKTpoAHBIX
noteHuanoB. CTaHJapTHBINA BOAOPOIHBIN 3IEKTPOI. P
CTaHAAPTHBIX ANEKTPOIHBIX MOTEHLHAJIOB METAJIOB. 3aBUCUMOCTh
MTOTEHIIMAIOB OT PAa3NYHbIX (hakTOpoB. YpaBHeHne HepHcTa.
Brnusinue cpesbl Ha 3JIEKTPOIHbIE MTOTEHIMANBI MeTalioB. DJ[C

peaknuy. XMMHYECKHE UCTOYHMKHM TOKa. ["abBannveckue
OxucIuTEnBsHO- 3IIEMEHTEL

BOCCTaHOBUTEIBHBIE TIPOIIECCHI
Kopposzus metamioB. XumMuyeckas U 2JIEKTPOXUMHUYECKas

KOpPO3HS. DIEKTPOXUMHUIECKast KOPPO3Hs C BOJIOPOTHON H
KHMCJIOPOJHOM Jienoyisipu3anuei. BzaumonencTere METawLioB ¢
KHCIIOTaMH, Ieo9amMu, Bos1oil. Kopposus npu KoHTaKTe
Pa3HOPOIHBIX METANIOB. AHOIHBIN U KATOIHBIN MPOIIECCHI.
OCHOBHBIE CITOCOOBI 3aIIUTH METALTUYECKUX KOHCTPYKIUH OT
Koppo3uu. MeTaminyecKkue MOKPHITUS aHOJAHbIE U KATOIHBIE.
DNEeKTPOXUMUYECKHE CITOCOOBI 3aIIUTHI — MPOTEKTOPHAS, KATOAHAS
3alInTa.

OnexTponns. Y CTpOMCTBO IEKTPOIN3Epa. DIEKTPOIN3 PACIUIaBOB
coliei. DnekTpoau3 pacTBopoB. IlocnegoBarenbHOCTh
3JIEKTPOIHBIX TIporieccoB. 3akoHbl dapanes. [Ipumenenue
UIEKTPOJIN3A.

1.3. HanpaBneHHe, BHUbI BOCITUTATEIIBHOM ACATCIIBHOCTHU U UCII0JIb3YCMbIC TCXHOJIOTUU

Tabmnuua 1.2
HanpaBneHHeu Bun ) o L — T
BOCMHUTATENBHON | BOCHUTATENBHON | pooivroron oo KoMIeTeHIHs 6Y
NEITEILHOCTHU NEITEIbHOCTHU JeATeTbHOCTH O0y4CHM:A




I1K-2 - Cniocoben 3-14 - U3noxutb
yae6Ho TexHonorus UCTIOJIb30BaTh OCHOBHBIE
MTOBBIIICHUS 0a30BbIc 3HAHUS XUMHYECKHE
HCCIIETIOBATEIBCK
KOMMYHHMKATHUBHO | €CTCCTBCHHOHAYYHBI | MOJIOXKCHUS,
asi, Hay4YHO- .
i X TUCIHILIVH B 3aKOHBI U
HCCIIEIOBATEIBCK .
a5 KOMIIETCHTHOCTH | TPO()ECCHOHAIILHOM | CBEJCHMS, B TOM
NeSITeIIbHOCTH, qHCIe
TexuHonorus
poOpPUECHTAIHO NPUMEHSTh METOJIbl | OTHOCSIIHECS K
(dbopMupoBaHUS
HHasl MaTeMaTHYeCKOT 0o SHEpreTHKe
IIpodeccuonansx YBEPEHHOCTH U
JESTEIIbHOCTD aHanM3a u XUMHYECKHX
0€ BOCIIUTaHHE TOTOBHOCTH K .
.. | MOIEemUpOBaHUs, peakuui,
[[eJICHANpaBICHHA | CAMOCTOATENBHOM .
. TEOPETUYECKOTO U XUMHYECKON
s pabota ¢ yCHEITHOM
. OKCIIEPUMEHTAIBHOT | KHHETUKE U
uHpopManuein npogeccuoHanbH
. 0 UCCIICZIOBAHUSI B paBHOBECHIO,
TUIst Oli 1eATeNbHOCTH . .
cdepe snepHOU CBOWCTBaM
WCTIOJIb30BaHUS B
TexHonorHs SHEPTEeTUKHU U pacTBOpOB,
MPaKTUIECKUX . .
CaMOCTOSITCIIEHOM | TEXHOJIOTUI OKHCITUTEIHHO-
HEJSIX
paboThl BOCCTAHOBUTEIBHBI
M TIporeccam

1.4. IIporpaMMa AUCUMIIIMHBI PEATIM3YETCS HA TOCY1apCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YHEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI
Xumus

JIeKTPOHHBbIE pecypchbl (U31aHMs)

1., IManTroxuHa, , M. U., HeBonuHa, , O. A., Hukonenko, , E. A., baObymikuna, , JI. M.; O6mas xumus : yaeOHo-
METoJIM4YecKoe Tmocobue.; Ypanbckuil ¢enepanbubiii yHuBepcuter, 9bC ACB, ExartepunOypr; 2013;
http://www.iprbookshop.ru/68358.html (nexkTpoHHOE H31aHNKE)

2. IlBetkoB, , 1. C.; O0mast XuMusi: OCHOBbI XUMHUYECKOH TEPMOJIUHAMUKH M KWHETUKH: TEOPUS U YIPAKHEHUS
yuebHO-MeTouueckoe mocobue.; MzmatenbcTBo Ypansckoro yHuBepcuteTa, ExarepunOypr; 2017
http://www.iprbookshop.ru/106469.html (OnekrporHOE H3HaHKE)

3. Anapues, A. U.; O6mas xumus : yueOHoe nocobue.; HoBocuOupckuili rocyapcTBEHHbIH TEXHUYECKUI
yuuBepcuter, HoBocuOupck; 2013; https://biblioclub.ru/index.php?page=book&id=228947 (DnexrponHoe
W3/IaHHE)

4. Anapnes, , A. WU.; Obmas xumus. COOpHUK 3aJaHUN C TPUMEPAMH PEIICHUN :
HoBocubupckuii roCyJJapCTBEHHBIN TEXHUYECKUI YHHUBEPCUTET, HoBocubupck;
http://www.iprbookshop.ru/44673.html (DnexTpoHHOE M31aHKE)

yueOHoe mocolue.;
2013;

5. BepOunkas, , H. W.; O6mast xumust : cOOpHUK 3a7a4 U yrnpaxHeHui.; OpeHOYprcKuid rocy1apCTBEHHBIN
yuauepcutet, 9bC ACB, Open0ypr; 2005; http://www.iprbookshop.ru/51603.html (DnekTpoHHoe n3nanue)

6. BanoB, , M. I'.; O06m1ast xumus : 1a00paTOPHBIN MPAKTUKYM.; Y panbCKuid ¢eaepanbHbiii yauBepcutet, ObC
ACB, ExarepunOypr; 2016; http://www.iprbookshop.ru/68262.html (3nexTpoHHOE H3TaHHE)

ITeuaTHbBIE N3AaAHUA

1. 'munxka, H. JI., Tlonikos, B. A., babkos, A. B.; O0mias xumus : y4eOHHK JiJIs 0aKaJaBpOB HEXMMHUYECKUX
crienuanbHoCcTel By30B.; FOpaiit, Mocksa; 2013 (343 5k3.)



2. I'munka, H.JI., PabunoBuy, B. A.; O0mas xumus : [yueOHOE MocoOue 71l HEXHM. CTICIIHAIbHOCTEN BY30B].;
Xumus, Jlennnarpan; 1984 (30 ax3.)

3. I'munka, H. JI., Epmakos, A. U.; O6mas xumus : [yae0. mocobue mist By3oB].; MaTerpan-Ilpecc, Mocksa;
2002 (665 3k3.)

4. I'munka, H. JI., EpmakoB, A. WU.; O0mas xumus : [yue6. mocobue nist By30B].; Materpan-IIpecc, Mockaa;
2005 (190 »k3.)

5. 'munka, H. JI., Epmakos, A. U.; O6mas xumus : yue6. mocodue aist By30B.; MaTerpan-IIpecc, Mockga; 2000
(54 2k3.)

6. Kapanetesnn, M. X.; O0mas u Heopranudeckasi XUMusl : y4eOHUK IS By30B.; Xumusi, Mocksa; 1992 (27
9K3.)

7. KopoBun, H. B.; OOmas xumus : y4eOHUK NS CTYJEHTOB BY30B, OOYYAIOMIMXCS MO TEXHUYECKUM
HanpaBneHusM.; Akagemusi, Mocksa; 2014 (100 5k3.)

8. KopoBuHn, H. B.; OGmas xumus : yaeOHHK U1t By30B.; Boicias mkona, Mocksa; 2002 (423 3k3.)

9. Axmeros, H. C.; OOmias u HeopraHudeckass XuMus : [y4eO. Uisl By30B IO XHM.-TEXHOJI. criell. |.; Beicimas
mkojia, Mocksa; 1988 (125 7k3.)

10. AxmetoB, H. C.; Obmas u Heopranudeckass XuMus : Y4eOHUK Ui By30B.; Beicmias mikona : Akagemus,
Mocksa; 2001 (20 3x3.)

11. Axmeros, H. C.; O0mas u Heopranuueckass XuMus : yue0. JUIsl CTYZACHTOB XHM.-T€XHOJ. CIICIIUATBHOCTEH
BY30B.; Bricmias mkona, Mocksa; 2002 (135 5k3.)

IpodeccuonanbHbIe 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI
OBC "Jlanw" U3natennctBo "Jlans" http://e.lanbook.com/
Oxford University Press http://www.oxfordjournals.org/en/
American Chemical Society http://pubs.acs.org/

W3Bectus By30B : [KypHai]. XUMHs U XUMUYecKasi TEXHOJIOTus .— VIBaHOBO : XMMUKO-TEXHOJIOT. UH-T, 1958-
— Co 2-ro nmonyronusa 1959 r. B u3n. Bawics xypHan "HayuHble AOKJIaabl BBICHIEH IIKOJIBI. XUMHUS U
xumuyeckas texHosorus" .— W3maercs ¢ 1958 r. — Beixoaut 6 pa3 B ron .— ISSN 0579-2991 —
<URL:http://journals.isuct.ru/ctj/issue/archive >.

Xumus u xu3Hb - XXI Bek : exxemec. Hayd.-nomy. )KypH. — M. : Komnanus "Xumus u xusue", 1997- —
3armasue: 1965-1996 Xumus u ku3ub ; 1997 - Xumusg u ku3ib - XXI Bek .— Brixogut ¢ 1965 r. — Brixoaut
exemecsuHo .— ISSN 1727-5903 .— <URL:https://hij.ru/read/issues/>.

MockoBckuil rocyaapcTBeHHbI yHuBepcuteT uM. M. B. JlomonocoBa. Xumuueckuii ¢akynbrer. BecTHuk
MockoBcKkoro yHuBepcuteta : Hayd. )kypH. Cep. 2. Xumust / Mock. roc. yH-T, XuM. ¢pak. — M. : I31-Bo Mock.
roc. yH-ta, 1960- — OO6pazoBaiicsi B pe3ynbrate pazneneHus Cep. MaremaTuka, MexaHHKa, aCTPOHOMUS,
¢uszuka, xumus Ha 3 cepun: Cep. MaremaTuka, mexanuka, Cep. Xumus, Cep. ®usuka, actponomust. Cuet
MOPSIIKOBOTO Trojia U3/. KaXKJI0M cepuu Benercs ¢ Havana uinanus "BectHuka . " .— OcHoBaH B 1946 1. —
Beixogut 6 paz B roj — ISSN  0201-7385 — ISSN 0579-9384 —
<URL:https://biblioclub.ru/index.php?page=journal red&jid=596011>.

Marepuansl qias auny ¢ OB3



Becy xontent OBC mpencraBineH B Buze (ailioB crnenuanbHOro (opmara Jjisi BOCIPOU3BEIEHUS

CHUHTE3aTOPOM PEUM, a TAKKE B TCCTOBOM BUJC, MPHUT'OJHOM JJIsI TPOYTCHUA C UCITOJIBb30BAHUEM 3KpaHHOﬁ JIYTIbI

Y HaCTPOMKOM KOHTPACTHOCTH.

ba3sbl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe U MOHUCKOBBIC CUCTEMbI

Hayunas snekrponnas 6ubmuoreka eLIBRARY.RU https://www.elibrary.ru/defaultx.asp

baza gannwix (b/]) BUHUTHU PAH http://www.viniti.ru/products/viniti-database

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Xumusa

Caenennsi 00 OCHAIIEHHOCTH JUCHUILIMHBI CTIEUATU3UPOBAHHBIM M J1a00PaATOPHBIM
000pyI0BaHHEM M IPOTPAMMHBIM O0ecriedyeHueM

COOTBCTCTBHUH C KOJIMYCCTBOM
CTYACHTOB

Pabouee mecTo npenoaaBarens
Jocka aynutopHas

ObopynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
nporiecca B COOTBETCTBUH C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

[Tonkmtouenue k cetn MaTEpHET

Tabnuma 3.1
Ne Buawbl 3ansaTuii OCHal.[leHHOCTb CrieHaJIbHBIX Hepeqeﬂb JIMICH3UOHHOT 0
n/n l'[OMell_[eHHﬁ H l'lOMe].[[eHPIfI AJs nporpaMmMHoOro o0ecneyeHnst
CAMOCTOAATEIbHOI PadoThI
1 Jlexuun MeGenb aytuTopHas ¢ Office 365 EDUAS ShrdSvr ALNG
KOJINYECTBOM pabouuX MECT B SubsVL MVL PerUsr B Faculty EES
COOTBETCTBHUH C KOJTUYECTBOM
Google Chrome
CTYZCHTOB
Pabouee mecto npenonasarens
Hocka ayautopHas
IToaxmrouenue x ceru HTEpHET
2 Jlabopartopubie Mebenb ayuTopHasi ¢ Office 365 EDUAS ShrdSvr ALNG
3aHATHS KOJIMYECTBOM pabOYHMX MECT B SubsVL MVL PerUsr B Faculty EES

Google Chrome




Koncynpranun

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas

[Tonxmrouenue k cetn HTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

Mebens ayauTopHast ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJTMIECTBOM
CTYZICHTOB

Pabouee mecto nperoaaBaTeiisd

IIepconasbHBIE KOMITBIOTEPHI 110
KOJINYECTBY 0OYYaIOLINXCS

[Tonkntouenue k cetn MaTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome

CamocTrosrenpHas
paboTa cTyIeHTOB

MeGenb aytuTopHas ¢
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYZCHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYaroIMXCs

[Tonkmrouenue k cetu UHTEpHET

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Google Chrome
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