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1 HEJIb M 3AJJAYH OCBOEHUS JUCHMIIIAHBI

Heap ocBoeHust guciuiuiiHbl «®Du3uka» — TOATOTOBKA CTYACHTOB, OOyYarommxcs IO
CIEIUATBHOCTH «XUMHUYECKash TEXHOJIOTHS», K PEIICHHUIO 33134 MPO(EeCCHOHANBHON NEsATeIBHOCTH, a
TaK)Ke M3YYCHHE CTyJIEHTaMHU Hanboyiee OOIUX CBOMCTB M 3aKOHOB CYIIECTBOBAHUS MaTepHu, Gopm ce
JBIDKEHUS, oOecriedeHne (yHIAMEHTaNbHON (U3WYECKOH MMOATOTOBKH, ITO3BOJISIONICH OyIylnIum
OakajiaBpaM OpPHEHTUPOBATHCS B HAYYHO-TEXHHUYECKON WHGPOpPMAIUU, HCIOIb30BaTh (HHU3UYCCKHE
MIPHUHIUIIBI ¥ 3aKOHBI B CBOCH TPYJOBOH JIESTEITLHOCTH.

3agaum: B pesynbraTe u3ydeHHs (PHU3UKU U JAPYTHX €CTECTBEHHBIX IUCHUIUIMH Yy CTYICHTOB
JOJDKHA CJIOXKHUTBCS €OUHas KapThHa Mupa. M3ydeHue IUCHMIUIMHBI JOJDKHO —CIIOCOOCTBOBATh
(GOpPMHPOBAHHIO Yy CTYAEHTOB OCHOB HAy4YHOIO MBILIUICHHS, B TOM 4YHUCIE: IOHUMAaHMIO TI'PaHUI]
OPUMEHUMOCTH (PHU3MUYECKUX TOHATHH U TEOpU; YMEHHUIO OLIGHUBATh CTENECHb JIOCTOBEPHOCTH
pe3yabTaTOB TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUN; YMEHHIO TUIAHUPOBATh (PU3NUECKUI
U TEXHUYECKUH SKCIEPUMEHT M 00padaThiBaTh €ro pe3ysbTaThl C HCIOJIH30BAHUEM METOIOB TEOPUHU
pasMEepHOCTH, TEOPUM NOJOOMS M MaTeMaTH4YecKOM CTAaTUCTUKU. VIMEeHHO ¢u3uka co3JaeT OCHOBY
(byHIaAMEHTAIbHOW  TEOPETHYECKOW W NPAKTUYECKOH  TMOATOTOBKM  OyAyIIero  CrenualucTa,
MO3BOJISIOILYIO IIPABUIBHO IOHMMAaTh pPa3sHOOOPAa3HbIE KOHKPETHBIE SIBIEHUS W 3aKOHOMEPHOCTH,
n3ydaemble OOJBIIMHCTBOM OOIIMX MPO()ECCHOHANBHBIX U CHIEIUATBHBIX AUCIUILIIH.

2 HIEPEYEHD IIVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 110
JAUCIHUIIJIMHE

[Ipomecc n3ydeHus AUCIUILIMHBI HANIPaBIIeH Ha (POPMHUPOBAHHUE CICAYIONTUX KOMITCTCHITHA U
WHJMKATOPOB UX AoCTHxXeHUs B coorBeTcTBUU ¢ OC HUAY MUOU 1 OOIT BO no cnenuaibHOCTH.

YHI/IBepca.]IbeIe KOMICTCHIIMU U HHAUKATOPbI UX TOCTHKCHUSA

HanmeHnoBanue Kon n nHaumenoBanue YK Kon n HaumeHoBaHuE UHAUKATOPa NOCTIOKEHUS Y K
KaTeropuu
(rpynmer) YK
EcrecTBeHHO- YKE-1 CrocobeH | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
HayJHasI HCIOJIb30BATh 3HAHMS | JUCUMIUIMH, METOALl ~ MAaTeMaTHMYEeCKOro aHaiu3a M|
€CTECTBEHHOHAYYHBI MOJEJIUPOBAHUS, TEOPETHUYECKOIO0 U 3KCIEPUMEHTAIBHOTO
JIMCIATLINH, MPUMEHST | HCCIIEIOBAHUS
Metoapl  MaremMatudeckoro | Y-YKE-1 yMmeTh: MCnonb30BaTh MaTeMaTHIECKUE METOJNBI B
aHajan3a U MOJCIHMPOBAHUS, | TEXHUUECKUX TPUIOKEHUSX, PpACCUUTHIBATH OCHOBHBIC
TEOPETUUYECKOTO U | YACJIOBBIE XAPAKTEPUCTUKHU CIIYYalHBIX BEJIMYUH, PELIATh
9KCTIEPUMEHTATHFHOTO OCHOBHBIC 3aJla4yil MaTeMAaTHYEeCKOW CTATUCTUKU, PEIIaTh
HCCIIeJOBaHUS B | TUIIOBBIE PACUETHBIE 334a4U
MMOCTaBJICHHbLIX 3aj/lauax B-VKE-1 Bmagers: MeTomaMM MaTeMaTHYECKOTO aHaau3a
MOJICIMPOBAHUS; METOJAMH pEIICHHs 3aJad aHaiu3a |
pacdera XapaKTEPUCTUK (PU3UUYECKHX CUCTEM, OCHOBHBIMH
npuemMamMd  00pabOTKM  JKCIIEPUMEHTAIbHBIX  JaHHBIX,
MeTogamMu  PabOThl ¢ MPUKIATHBIMH  MPOTPAMMHBIMHU
MPOYKTAMH

Ob6menpodeccnoHabHbIe KOMIIETEHIUH U MHAMKATOPbI UX JOCTHKEHUS

Kon u naumenosanue OIIK

Kon u HaumeHnoBanue unaukaropa noctmkeHusOlK




OIIK-1 CriocobeH ucmoab30BaTh 3-OIIK-1. 3HaTh: MaTeMaTH4yecKuil anmapar, (U3NYeCKUe U XHUMUYECKUEe

MaTeMaTHYECKHE, 3aKOHBI HEOOXOIMMBIE ISl PelIeHus MPo(heCCHOHANBHBIX 3a/1a4 B 00JIacTH
€CTCCTBCHHOHAYYHBIC U XUMHH W TEXHOJOTHH SJCPHOTO TOIUIMBHOTO IIMKJIA, OCHOBHBIC
WHXCHEPHBIC 3HAHUS JUISl PSIICHUST | TCOPSTUYCCKHUE TTOJI0KEHUST CMEKHBIX €CTECTBEHHOHAYYHBIX JTIUCITUTLINH.
3a1a4 CBOeH mpodecCHoHATEHOM V-OIIK-1.  YMerb: ompemensTh  HEOOXOAUMOCTH  IPHBIICUCHUS
JeSITETBHOCTH JIOTIONTHUTENIbHBIX 3HAHWN U3 CHECHUANBHBIX Pa3JieioB MATEMATHUECKUX U
€CTCCTBCHHOHAYYHBIX JUCIMIUIMH IS PeIIeHUus MpodheCCHOHATBHBIX
3aj]a4, TNPUMEHATH  TOJYYCHHBIE  TEOPETHYECKHWE  3HAHHUA U

MaTeMaTHYECKHUH aImmapaT IJIsl CaMOCTOATEIILHOTO OCBOCHHUS CIICIIHATEHBIX
Pa3aeiioB MAaTEeMAaTUKU U €CTECTBEHHOHAYYHBIX JTUCITUTLINH, HEOOXOIUMBIX
B NMpo(ecCHOHATBHON ACITeIbHOCTH, MPUMCHSITh 3HAHUS MaTEMATHKH U
€CTeCTBEHHOHAYYHBIX NVCIUILINH TS aHAIM3a U 00pabOTKH pe3yabTaToB
XUMHUYECKUX IKCIIEPUMEHTOB.

B-OIIK-1. Bnangets: HaBBIKAMH HCIIOIB30BAHUS TCOPETUYECKUX OCHOB
0a30BBIX pa3/IENIOB MAaTEMATHKH M €CTECTBEHHOHAYYHBIX TUCIUILIAH TIPH
perieHny 3a71a9 B 00JaCTH XUMHH M TEXHOJOTHH SISPHOTO TOTUIMBHOTO
LUKJIA

B pe3ynbpTaTe M3ydeHus TUCIUTUIMHEI CTYICHT CISIHAIUTETa TOJKEH:

3HaTh:
— (dyngameHTanbHBIC 3aKOHBI W SBIICHUS MEXaHWUKH, MOJCKYJISIPHOW (DU3HMKH, JJICKTpUYECTBA U
MarHeTusma, KojieOaHuii U BOJH, (U3UKH TBEPAOrO Teja, KBAHTOBOU (DM3UKHU, CTATHCTUYCCKON (PU3UKH H
TEPMOJUHAMHUKNA HEOOXOJMMEBIE ISl YCBOCHHS (DHU3MYECKMX OCHOB aBTOMATH3allMH TEXHOJIOTUYCCKUX
IIPOLIECCOB M IPOU3BOJICTB;
— OCHOBHbBIC (DM3MUCCKHE BEJIMYMHBI U KOHCTAHTBI, KX ONPEACICHUE U SAUHHIIBI H3MEPECHHUS,

— TCOPECTUUCCKHUEC U SKCIICPUMCHTAJIbHBIC MCTOAbI I/ICCJ'IGI{OBaHI/If/'I B (1)I/I3I/IKG;
— MCTOABI pacucTa u YHUCICHHOMN OILICHKHU TOYHOCTHU PE3YJILTATOB I/IBMepeHI/Iﬁ (1)I/ISI/II-IGCKI/IX BCJINYHH.

YMmers:
— CaMOCTOATEJILHO PeIllaTh KOHKPETHBIC 3a/1aUl U3 PA3JIMYHBIX Pa3/iejioB GUHKU;

— M0Jb30BATHCSI COBPEMEHHOM HAY4YHOW ammaparypo A MPOBEACHUS HHXKEHEPHBIX H3MEPEHUU U
HAaYYHBIX HCCJIEIOBAaHU;

— TIPUMEHATHh (PU3UKO-MATEeMATHUUECKHUE METOMABI JUIsl pelieHus 3a7ad B OOJacTH aBTOMAaTH3AIlMU
TEXHOJIOTHYECKUX TMPOLECCOB M MPOU3BOJCTB, YMNPABICHUS MKU3HEHHBIM IUKJIOM NPOAYKIUU H €€
Ka4eCTBOM;

— YMETh B YCTHOM W MHUCBMEHHOH (hopme, TIOTMUECKH BEPHO U apryMEHTHUPOBAHO 3alllUIIATh PEe3yabTaThl
CBOMX HCCIICJIOBAHUM.

Bnazers:
— OPY>KHEM JIOTHKH, CTIOCOOHOCTBIO K aHAJIU3Y U CHUHTE3Y PE3YJIbTATOB MCCIICI0BAHUI;

— MeTOoJaMHM BbIOOpa 11€11, TOCTAHOBKH 33/1a4 ¥ BbIOOpA ONTUMAIbHBIX ITyTEH UX pELICHHUS;

— HaBBIKaMH MPUMEHEHUs 3aKOHOB (PM3UKU IPU COCTABJICHUM YPAaBHEHHH U MpPU pelIeHUH (PU3NYECKUX
3aja4 B 00JIaCTH aBTOMATH3aI[MK IPOU3BOJICTBA,

— METOJIJaMH KOMIIbIOTEpHOM, aHATUTUYECKOH U rpaduueckoil 00paboTKH pe3yIbTaTOB U3MEPEHUH.

3 MECTO JUCHMIIJIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
IHPOI'PAMMBI

Juctummmaa Ou3uka OTHOCUTCS K 0d30601 9aCTH eCmecm8eHHORAY4H020 MOYISl yI4eOHOTO TUTaHa
o cuenuanbHOoCTh 18.05.02 Xumuueckas mexnonio2us Mamepudios CoO8PemMenoll SHep2emuK.




4 BOCOUTATEJBHBIA MOTEHIUAJ JUCHUILIAHBI

Hamnpasnenus/menn 3amaun BocriuTaHUs (KOI)
BOCIIUTAHUS
[Ipodeccnonanshoe — dopmupoBaHHTe
BOCIIUTAHUE
OTBETCTBEHHOCTH u

aKKypaTHOCTH B pabote c
OMacHbIMM  BEHIECTBAMU U
npu TpeOOBAHUAX K HOpPMaM
BBICOKOTO KJIacCa YHCTOTHI

(B36);

— ¢opMHpOBaHUE KYJIBTYPHI
paaualoOHHON
0€30MacHOCTH npu
UCIOJIb30BAaHUU HCTOYHHUKOB
MOHU3UPYIOIIETO u
HEHOHU3UPYIOLETro
usnyaenus (B37)

BocnurareabHbIN ITIOTEHIINA JUCHATUINH

1. Hcnonp3oBanue BOCITUTATEIILHOTO
MOTeHIMANa  NPOQUIBHBIX  JAUCIUTLIINH
«Cucremsl yIIpaBIICHUS XUMHKO-
TEXHOJOTHYCCKIUMH MIPOIIECCaMI,
«DIIEKTPOXUMUSY, «Pammoxumusy,
«PagroxuMuYeckue  METOABl  aHaIH3ay,
«TexXHONOTUU  W3TOTOBJICHHS  SIEPHOTO
TOIIMBA» M JPYTHX M (OPMHPOBAHHUS
HABBIKOB O€3yCIIOBHOTO BBITIOJTHEHHS BCEX
HOpM 0O€30IacHOCTH Ha pabodeM MecTe,
COOJIFOJICHH MEp TPEeIOCTOPOKHOCTH TPHU
BBITTOJIHEHUH UCCIIEIOBATEIbCKIX u
IMPOU3BOJICTBEHHBIX 33a7a4 C OINACHBIMH
BEIIECTBAMH, a TaKXe B IOMEHICHUSAX C
BBICOKHM KJIACCOM YHCTOTBI ITOCPEICTBOM
NPUBJICUCHUS JICHCTBYIOIINUX CIICIIHATUCTOB
K peanu3alud y4eOHBIX JUCIMIUIMH H
COITPOBOKICHUIO TIPOBOIUMBIX Y CTYICHTOB
MPAKTHYECKUX PadOT B ATHX OPraHU3AIUIX.

2. Hcnons3oBanue BOCIHTATEIHHOTO
NOTEHIMANA  JUCHUIUIUH  «XHUMHYECKas
TEXHOJIOTHUS paauodapmIpenapaToBy,

«OCHOBBI paJIMAITUIOHHON 0E30MaCHOCTH,
«OCHOBBI 3KOJIOTUH M DPATUOIKOJIOTUS» U
BCEX BHJOB IMPAKTHK JJIsI (OPMHPOBAHUS
KYJBTYpBl paJuallMOHHON 0€e30MacHOCTH, B
TOM YHCJIE€ TIPU TOJYYEHUH MPAKTUUECKUX
HaBBIKOB  TOCPEACTBOM  TEMAaTUYECKOTO
aKIEHTUPOBAHUS B COACPIKaHUU JUCIUTUINH
U y4eOHBIX 3aJaHUM, TMOATOTOBKU 3CCE,
pedepaToB, IUCKyCcCHM, a TaKXKe B XOJ€
PaKTUYECKOH paboThl C 000pYJOBAHUEM.

5 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

JucuunnuHa Ou3uka OTHOCUTCS K 0d30601 YaCTU ecmecmeeHHOHay4Ho20 MOAYsSl y4eOHOT 0 TUIaHa

o cnenuanbHOCTH 18.05.02 Xumuueckas mexnosio2us Mamepualos CO8PemMennol SHepemuKi.

5.1 O60beM TUCHUIIIMHBI

OO1mmast Tpy10eMKOCTh (00beM) AucuuIUIMHbI_Qusuka coctapiser 15 3aderHbix eaunul (3ET), 540

AKaJICMHUYCCKUX YaCoOB.

Tabmuma 5.1 O0BEM TUCIUTITNHBI 110 BUJIaM YU9E€OHBIX 3aHATUI

Bun yueGHO# paboTh

Bcero, CemMecTtp
3a4ETHBIX 2 3 4
EIUHUIL
(akaja. 4yacoB)




KonrakTHasi pa6oTa ¢ npenojaaBarejieM 153 51 54 48
B TOM YHCJIE:
— ayAUTOPHAS 110 BHIAM YICOHBIX 3aHSATHH
— JICKIINU 51 17 18 16
— IPAKTUYECKUE 3aHATHUS ol 17 18 16
— 1a00paToOpHEIC PA0OTHI 51 17 18 16
CamocrosiTesibHast paboTa 00y4arOImMXCs
B TOM 4YHCJI€:
— U3y4eHHUE TEOPETUUYECKOTO Kypca 279 93 126 60
Buja npomexyTouHoii aTTecTanuu (3a4eTt, IK3aMeH) 108 36 36 36
HUroro nmo gucuunjinue 540 180 216 144
Tabmmua 5.2 - Pacnpenenenne yqeOHOM Harpy3Ku 10 pasenaM JUCIUIUIMHb
Buzpl yueOHO# HArpy3KH U UX TPYIOEMKOCTb, BKIIOYAs
CaMOCTOSITENFHYIO pabOTy CTYICHTOB, aKaJl. 4achl
E o E ) (D)
< = 2, S| & 8 2. d
5 = S E < 2] 9 B = SF “ OpMHUpYyEMbIC
= HaumenoBanmue = 5 | Sz S| Czg e | ©Szg| g| wnmxarops
8 pasnena IUCLUILINHEL § % ﬁ 29 E 2‘; e :F: g 5 e ? OCBOCHMUS
S 5 3 E E2| & § E2 2% E = 2| ©| xommereHmmii
= T | F3c|l 5| FE 89 FES| 3
S| 2EF £l zEEZ[zEE| S
< = O = Q =
é‘ m ,‘:" m m
dusnueckue 8 8 - 8 - 46 - 70 3-VKE-1
1 | OCHOBBI MEXaHHKH V-VKE-1
B- YKE-1
MonekynsipHas 9 9 - 9 - 47 - 74 3-VKE-1
2 | ¢usukam V-VKE-1
TEPMOJAUHAMUKA B- VKE-1
DNEKTPUIECTBO 5 5 - 6 - 32 - 48 3-YKE-1
3 V-VKE-1
B- YKE-1
DNeKTpOMarHeTu3M 6 6 - 4 - 32 - 48 3-YVKE-1
4 V-VKE-1
B- YKE-1
ONEeKTPOMarHuTHHIE 2 2 - 2 - 30 - 36 3-VKE-1
5 | xoyiebGaHM U BOJIHBI V-VKE-1
B- VKE-1
BonHoBas onTrka 5 5 - 6 - 32 - 48 3-VKE-1
6 V-VKE-1
B- YKE-1
ONEeMEHTBI 2 2 - - - 12 - 16 3-VKE-1
7 | peNATHUBUCTCKOU V-VYKE-1
MEXaHHUKH B- VKE-1
KBanToBas ontuka 4 4 - 4 - 12 - 24 3-YKE-1
8 V-VKE-1
B- YKE-1
OneMeHThl aTOMHOM 4 4 - 4 - 12 - 24 3-VKE-1
9 Gbu3UKKN U V-VKE-1
KBaHTOBOM B- YKE-1
MEXaHUKH
DneMeHTsl PU3UKU 3 3 - 5 - 12 - 23 3-VKE-1
10 | TBepmoro Tena V-YKE-1
B- YVKE-1




DneMeHThI GU3UKU 3 3 - 3 12 21 3-VKE-1
11 sapa u V-VKE-1
AJIEMEHTAPHBIX B- YKE-1
JaCTHUII
UTOI'O | 51 51 - 51 279 432

5.2 Conep:xanue TUCUUIIMHBI

Tabsumna 4.3 - JIeKUMOHHBIN Kype

Ne

JICKIIMH

Howmep
paszzneina

Tema nexkuun

TpynoeMKocTb, akaj. 4acoB

BCETO

B TOM YHCJIE C
HCIIOJIb30BaHHEM
WHTEPAKTHBHBIX

00pa3oBaTeNbHBIX
TEXHOJIOTHI

2 cemecTp

Kunematnyeckue ypaBHEHUs
MOCTYNATEJIbHOIO U BPAIaTEIbHOTO
JIBUKCHHSL.

3axkonbl HetoTona. MHepunanbHble
cuctemsl orcuera. MiMmyibc Tena,
UMITYJIbC CUJIbL. 3aKOH U3MEHEHHUS
MMITyJIbCa TeJa.

0,46

L[eHTp MaCC CHCTEMbl MATCPHAJIbHBIX
TOYCK U 3aKOHEI €r0 ABMKCHUS. MOMEHT
cuibl. MoMeHT HUMITYyJIbCa TEJia. MomeHT
HHCPpLOMHU  TCJIa  OTHOCHUTCIBHO  OCH.
ypaBHeHI/Ie JUHAMHWKH BpallaTCJIbHOI'O
JABVOKCHUSA TBEPAOTO TCIA.

0,46

PabGora cunpl. 3akoH
MEXaHUYECKOMN SHEPTUu. 3aKoH
COXpaHEHHUs MOMEHTa HMITYJIbCa
CUCTEMBI. 3aKOH COXpPaHEHHUs MMIIyjbca
CUCTEMBI TEIL.

VYpaBHenue bepHymnu s uaeanbHOU
KUAKOCTU. TedeHne BSI3KON KUAKOCTU —
JaMUHApHOE U TYpOYyJEHTHOE TEeueHUeE.
Kputepuii Pelinonbca.

COXpaHCHHA

0,46

HudbdepennmanbHoe  ypaBHEHHE U
SHEpPrus TapMOHUYECKHUX KoJeOaHUi.
Huddepenumanbupie YpaBHEHUS
3aTyXarIux u BBIHYKICHHBIX
KoJ1e0aHUM, UX XapaKTEPUCTUKH.

0,23

YpaBHEHHE COCTOSHUS UI€aTbHOTO ra3a.
O0ObeIMHEHHBIN ra30BEIN 3aKOH.
M3onponeccsl.

0,46

OcnoBHoe ypaBHeHue MKT. Cpennsas
KUHETHUYecKast SHEprus
MOCTYIATCIIBHOTO JABWIXXCHUSA MOJICKYII,
cpemHsis KBaJIpaTHYHAas CKOPOCTh
MoJniekyn.  Pacmpenenenne  Moliekyin
UACabHOTO Ta3a IO  CKOPOCTSAM
(pactipenenenne Makcsena).

0,46

bapomerpuueckas dopmymna. DyHKuUS
pacupenenenus  bonbsimana.  Ywucio
cTeneHerd CBOOOJBI MOJICKYJIBI. 3aKOH

0,46




PaBHOMEPHOTO PACIPECIICHUS] SHEPTHH
MOJICKYJIBI IO CTCIICHAM CBO6OI[I>L

IlepBblii 3aKOH TEPMOAUHAMHUKH JJIsI
u3ornpoiieccoB. Llukauyeckre mpoeccsl.
Huxn Kapno. Tepmuueckuit  KIIJ
[MKJIa. YpaBHEHUE TEIJIOBOro OajaHca.
DHTpomnus, KaK Mepa
pa3ynops104eHHOCTH CHUCTEMBI.
N3menenue sHTponuu. BTopoil 3akoH
TEPMOIMHAMUKH.

0,46

VYpaBHEHHE COCTOSIHHS PEaJbHOTrO Tasa
(ypaBHEHUE Ban-nep-Baanbca).
H3otepmbl peagbHOTO rasa.
Kputnueckne mnapaMerpsl peasbHOTO
ra3a, CBsi3b MEXIAY HUMHU. BHyTpeHHSS
SHEPrus peasbHOro rasa.
[ToBepxHOCTHAsT JHEPTHSl  KUIKOCTH.
Cwia TOBEPXHOCTHOTO  HATSIKEHUS.
Jlo6aBOYHOE NaBJICHUE.

0,46

3 cemecTp

OnexTpu3anus Tea. 3aKOH COXpPaHEHHs
3apsna. 3akoH Kynona. Ilpunnun
CYNEPHO3UINH TSl DIEKTPUUECKUX CHUJL.
XapakTEepUCTUKHU 3JIEKTPOCTATUYECKOTO
noisisi. CBs3b MEXIY HANpsKEHHOCTHIO
I10JI4 n IIOTCHINAJIOM, IrpaJucHT
noteHuuana. [IpuHIuN Cynepno3uiuu
JUIsL TIOTEHIMAJIa 3JIEKTPUUECKOTo MOJIs.
PabGora cun anekTpuyeckoro  moJs.
DOHeprusi  B3aUMOJICHCTBUSI  CHCTEMBI
3apsi/ioB. ITorox BEKTOpa
HanpsbkeHHOcTH.  Teopema — T'aycca.
OneKTpudecKas NHIYKIHSL.

0,43

[TocrosiHHBIN 2nekTpUuecKkuil Tok. Cuia
ToKka. Bektop M Monaynb IIOTHOCTH
TOKa. ONEKTPOABUKYILIAS cuia,
HampsDKEHUe. 3aKoH Oma s
OJIHOPOAHOTO ¥ HEOJHOPOJHOT'O Yy4acTKa
nenu. 3akoH Oma [ TOJHOW LEnu.
[IpaBuna Kupxroga. Pabora Toka.
MomHocth TOKa. 3akoH J[xoyns-Jlenna
JUIsL TIOCTOSSHHOTO U HENOCTOSIHHOTO
TOKA.

0,43

MarauTtHas WHIYKIUS u
HaNpsHKEHHOCTh  MArHUTHOTO — TTOJISL.
CujioBblE JIMHUM MarHUTHOTO  TIOJIS.
HampaBnenue  BekTOopa  MarHUTHOM
MHAYKIIMM  TPOBOAHUKA C  TOKOM.
[TpuHIMn CYNEPIO3ULINU U1
MarHuTHbIX noneil. Cuna JlopeHma —
MOJYJIb, HampaBlieHHE (MPaBUIIO JIEBOM
pykn). JIBr>keHHe 3apsKEHHBIX YaCTHUIL B
OJHOPOJTHOM MArHUTHOM TI0JIE.

0,43

Cuna AMnepa — MOJIyJlb U HarpaBJICHHE.

0,43




MarauTHBII MOMEHT M MEXaHWYECKHI
MOMEHT KOHTYypa C TOKOM. 3akoH buo-
Cagsapa-Jlannaca. B3anmopeiictere aByx
MPOBOJHUKOB C TOKOM. MAarHuTHbII
notok. Pabora mo mnepemeneHuO
MPOBOJIHUKA C TOKOM B MAarHUTHOM
noie. Marneruku. Jlua-, mnapa- u

beppoMarHeTHKH. MaruauTtHas
POHUIIAEMOCTb. Hamaruu4eHHOCTb
MarHeTHKa.

SIBieHMEe AIIEKTPOMArHUTHOW UHAYKLHUU.
OCHOBHOH 3aKOH 3JIEKTPOMarHUTHOMN
WHYKIIUH. [IpaBuio Jlenna.
Camounaykuusa. IOJIC caMOMHIYKIUH.
IIpaBuiio Jlenna st TOKA
CaMOUHYKIIUU. NunykTUBHOCTD
KOHTYpa. DKCTPaTOKH. SIBnenue
B3aMMHOMN MHIYKLIHH.

0,43

DOneKTpoMarHuTHble  KojeOaHus B
UJCAbHOM KOJIeOATEeTbHOM KOHTYpE.

Huddepennmanbaoe ypaBHEHUE
3aTyXarolux KOJIeOaHMil;
XapaKTEPUCTUKU 3aTyXaroIuX
KoJIecOaHuH. JuddepenunaapHoe

YpaBHEHHE BBIHYX/IEHHBIX KOJI€OaHUH.
SIBnenue pesonanca. llepemeHHbIN TOK.
[TocnenoBarenbHOE COEIMHEHHE
anemenTtoB 1en (R, L, C). Hanpsoxenns
Ha  JJeMEHTax uenu. BekropHas
auarpaMma.  AKTHBHOE, €MKOCTHOE,
WHAYKTUBHOE U IOJIHOE CONPOTHBIICHUE
nenu. Pe3oHanc Toka, ycloBHsL.

0,43

3akoH CHCHHI/cha IJI1 IPCJIOMIICHHBIX U

OTPa’XKEHHBIX BOJIH. 3aKOHEBI
reOMETPUYECKON OIITHUKH. ITonnoe
BHYTPEHHEE OTpaKCHUE. JInH3b1
cobuparomye u pacceuBarouiye.

[IpaBuna xoma ayuei, ¢popmyrna JTUH3HI.
Jluneitnoe  yBenuueHue, (GOKyCHOE
paccTOsiHUE JIMH3BIL.

Wntepdepennust cera. KorepeHTHble
BOJHBL.  YCJIOBHME  MakCUMymMa |
MUHMMYyMa TpU HUHTEpPEpPEeHIIUH CBeTa.
Onpir  Onra.  Unrepdepenuuss B
OTPaKEHHBIX U MPOXOAIIMX JTydax IpH
HOpPMaJbHOM  TMAJCHMH  CBeTa  Ha
IIOBEPXHOCTb.

0,43

Hudpaxmus ceera. [Ipunnun ['toiirenca-
Openens.  Merog 308 Dpenens.
Hudpakinus  MIOCKOM  BOJHBI  Ha
pemerke. Jludpakuus peHTIeHOBCKUX
nyueid. 3akoH Bynbda-bperra.

Ionspusanus CBETa. OnTtuyecku
AQHU30TPOIIHBIE KPHUCTAJUIBI.
OOBIKHOBEHHBI W HEOOBIKHOBEHHBII

0,43




ayud. 3akoH  Mamoca.  CreneHb
nossipusanuu. @opmyinsl Openens Ui

MHTEHCUBHOCTH OTpa’KEHHBIX
IUIOCKONOJIIPU30BaHHBIX JIydel. 3aKoH
Bbprocrepa.

B3anmMopeiicTBie cBeTa C BELIECTBOM.
3akon byrepa-Jlam6epra. Koaddurnuent
noriomienus. 3akon byrepa-Jlambepra-
bepa nans morjomeHuss pacTBOpamu
BemecTB.  MomspHelid k03 dunmeHt
noryomenus. 3akoH byrepa-Jlambepra
JUISl PEHTT€HOBCKUX JIydell. JINHeHHbIN 1
MacCOBbI KO3(p(GUIMEHT OCIIa0IeHUs.
Cro¥ TOJIOBUHHOTO OCIA0JICHUSI.

0,43

4 cemectp

[Tocrynatel  CrneuuanbHOH — TEOpHUH
OTHOCHUTEIIbHOCTH (CTO).
YeTblpeXxMepHOE  TPOCTPAHCTBO-BPEMS
(MupoBoe MIPOCTPAHCTBO).
[IpeoOpazoBanus Jlopenma TUTSt
koopauHat. [IpeoGpasoBanue Jlopenma
UL~ CKOPOCTEH, 3aKOH  CIIOKEHHS
ckopocteil. OTHoOcUTeNbHAsE CKOPOCTb.
PensituBucTCKash Macca W MMITYJIBC.
DOHeprus B PEISTUBUCTCKON MEXaHHKE.
CBs3b M@Ky HMITYJIbCOM U DHEPTHCH B
PENATUBUCTCKON MEXaHUKE

0,46

Oco0OeHHOCTh  TEIJIOBOTO  U3JIy4YEHHUS.
CrnekxrpanbHas IUIOTHOCTh
SHEPreTUYECKOU CBETUMOCTH.
Koadounment mnornomenus. 3akoH
Kupxroda. DHepreruyeckas
CBETUMOCT. 3aKoH Credana-
bonbumana. 3akoH cwmemeHus Buna.
®opmyna Ilnanka 1mug  TEIIOBOTO
W3ITyYEHHUSI.

0,46

®DOTOHBI — JHEPrHs, Macca, UMITYJILC.
SBnenne  BHemHero  ¢orodddekra.
YpaBHeHue DOHHIITEHHA JUIA
dororddexra. PaGora BBIX0/1a
JIGKTPOHA W KpacHas  TpaHHIA
dororddexra. Bonbramnepnas
XapaKTepUCTHKA BHEIITHETO
doTtorddekra. 3anepKuBaroIee
HanpspkeHne.  DOTOTOK  HACHIIEHUS.
®opmyna Komnrona. KomnroHoBckas
JUTMHA BOJTHBI.

0,23

OmnsiTel Pesepdopna. Snepnas mojens
atoma. CnekTpalbHblE CEpPHUM aToma
Bogopoaa. llocrynarer bopa. Ilocrynar
CTallMOHapHbIX cocTtosHuM. [IpaBuio
4acTOT. DHEPIusl JJIEKTpOHAa B aTOMeE
BOJIOpPOJIa U BOAOPOJONOA0OHOM aToMe.
CriekTpajibHble cepuu. OHeprus

0,46




BO30OykeHus 1 noHuzanuu. [loTenmnman
noHM3auu. 3akoH Mosmn. Mexanusm
BO3HUKHOBEHHSI  XapaKTEPUCTUUYECKUX

PEHTI€HOBCKUX CIIEKTPOB.
CrnekTpanbHast dbopmyia JUIS
MHOT'O3JIEKTPOHHBIX aTOMOB.

CriekTpajbHble CEepUU.

®Popmyna ae bpoins. Bonna ne bpons.
CooTHollIeHHE HEOIPEEICHHOCTE!
['eitzenOepra. CtanmoHapHoe ypaBHEHUE
[penunrepa. OnHOMEpHOE YpaBHEHHE

[Ipenunrepa VIS YACTHUIIBI B
OJHOMEPHOI MPSMOYTOJIbHOM
MOTCHIIMATBHOH sIME ¢ OECKOHEYHO
BBICOKMMHM  CTEHKaMH.  YpaBHEHHE

[llpenuHrepa pnusg aroMa BOAOPOAA.
PannansHoe ypaBuenue Illpegunrepa.
DHeprusi 3JIEKTpOHA B aTOME BOJOPO/IA.
KBaHTOBBIE uHMCIa Kak MapaMeTpbl
COCTOSIHHSI ~ JJIEKTpOHA B aTroOMe
BOZIOPO/IA. DHEpreTuyecKas auarpamma
aToma BOJOpOAA. YPOBHH U IIOAYPOBHHU
B MHOT'03JIEKTPOHHBIX aToMax.
Pacnipenenenue 31€KTpOHOB O YPOBHAM
u noxypoBHaM. [Ipuniun [aymnu.

0,46

10

OOpa3zoBaHue 30H B  KpHUCTaJUIaX.
BasnentHas 30Ha, 30Ha HPOBOAMMOCTH,
3ampemeHHas 3oHa. Kiaccudukanms
TBEPABIX TEJ MO IIUPUHE 3aIPEIeHHON
30HbI  (METaJUIbl,  MOJYIPOBOJAHHKH,

U30JISITOPBI). CobcTBeHHBIE
MOJTYTIPOBOTHUKH. [TpumecHbIe
MONYNPOBOJHUKA  n- W p-TUIA.

OCHOBHBIE M HEOCHOBHBIE HOCHTEIIH
TOKaA.

0,46

10

P-n mepexom W ero CBONCTBa.
VYHunonsippass  OpoBOAUMOCTb  p—H

nepexoja. Bonpramnepnas
XapaKTepUCTHKA pn nepexoja.
IToynpoBOTHUKOBBIN 0.

BBIHpSIMJ'IeHI/Ie NEPEMCHHOT'O TOKA.

0,23

11

Crpoenue sapa. [IpoToHBI, HEUTPOHHBI,
HYKJIOHBI. 3apsI0BO€ M MacCOBOE YHCIIO
sapa. M3oTonmbl. DHeprusi CBs3M sjpa.
VYnaenbHas ~ SHeEprust  CBSI3M  sJpa,
3aBHUCUMOCTH OT MAacCOBOTO YHCIHA.
Peakuuu neneHust U cuHTE3a. DHEpPrus
CBSI3M 4acTHUIBI B siyipe. OCHOBHOM 3aKOH
paIuoakTUBHOrO pacrnaja. IloctosHHas
pacnaja, Ieproj Nojypacrajia, cpegHee
BpeMs  JKM3HU  sapa.  AKTHBHOCTb
obpasria.

0,46

11

VYpaBHeHUE AOEpHON peaKLUUu. 3aKOHBI
coxXpaHeHHss  (MaccoBOrO 4YHWCla W
3apsI0BOTO qucia, HHEPIHUN).

0,46




DOHepreTudyeckud  3pdexr  saepHOH
peakimu.  Jledexkr wmacc  saepHOI
peakuuu. JK30 - U 3HI0IHEPreTUYECKUE
peakuuu. [lopor sHAO’HEpreTHUECKON
peaKLyu.

Hroro:

51

11,46

Tabmuua 5.4 - [IpakTuueckue 3aHsATUs

Ne
3aHATUA

Howmep
paszznena

HanmenoBanmne IMPAKTHUYCCKOIo
3aHATUA

TpynoeMKOCTb, aKaj. 4acoB

BCCTO

B TOM 4HCIIe B hopMe
MPAKTUYECKOU
MIOJITOTOBKU

2 cemecTp

Kunemarnyeckue ypaBHEHHS
MOCTYIATEILHOTO ¥ BPaaTeIbHOTO
JIBMOKEHUS.

3akoHsl Herorona. 3akoH H3MEHEHUS
UMITYJIbCA Tella.

0,46

YpaBHEeHHE TMHAMUKHN BPAIaTEIbHOTO
JIBUKEHUS TBEpAOro Tena. MOMEHT
cuibl.  MOMEHT wuMIynbca  Tela.
MoOMeHT HHepUUHU Tejla OTHOCUTEIbHO
OCH.

0,46

3aKOH COXpaHEHUs MEXaHWYECKOH
SHEpruu. 3aKOH COXpPaHEHUs MOMEHTa
UMITYJIECA CHCTEMBI.

VYpaBHenue bepHymm g uaeanbHOU
KHUJKOCTH.

0,46

HuddepennnansHoe ypaBHEHHE U
SHEpPrusi TapMOHMYECKUX KoseOaHuM.
HuddepenunanbHble yYpaBHEHUs
3aTyXaromunx u BBIHYKJICHHBIX
KoJIeOaHUH.

0,46

YpaBHEeHHE COCTOSIHHS HACATBHOTO
raza. OObeIMHEHHBIA Ta30BbLIH 3aKOH.
N3onponeccsl.

0,46

Ocnosroe ypaBHeHne MKT. Cpennsas
KHHCTHYCCKas1 OHEPIUia
MIOCTYATEIbHOTO JBUKEHHUS MOJIEKY,
Cpeanssa KBaapaTU4Has CKOPOCTH
MoJieKyll. Pacmpenenenue Moiekyn
UEaIbHOI0 ra3za Mo CKOPOCTSIM.

0,46

bapomerpuueckas ¢dopmyna. 3akoH
PaBHOMEPHOTO pacnpe/eeHus
DHEPTUU MOJEKYIbl 1O CTEHeHSIM
CBOOO/IEI.

0,46

[TepBbIii 3aKOH TEPMOJAMHAMHUKHU JJIS
n3omnpoueccoB. Tepmuueckuit  KIIJ]
LHKJIA. VYpaBHeHHe TEIJIOBOTO
OanaHca. Bropoit 3aKOH
TEPMOJIMHAMUKH.

0,46

YpaBHeHue Ban-nep-Baanbca.
BHyTpeHHs dHEprus peasbHOro rasa.

0,23




[ToBepXHOCTHAsT DHEPTUSA KUIKOCTH.
JlobaBoYHOE TaBJICHUE.

3 cemectp

3aKkoH Kynona. [Tpuniun
CYNEPIO3UINN I AIEKTPUUECKUX
cil. CBsi3b MEXIY HANPSKEHHOCTHIO
Mojisi M TOTEHIHUAJIOM, TPaIUEHT
MOTEHIIHaA. DnexTpuueckas
WHIYKIIHS.

0,43

3akoH Owma 9 OJHOPOJHOrO U
HEOJAHOPOJHOr0 ydacTKa Ienu, s
nonHou 1nenu. IlpaBunma Kupxroda.
Pabora Toka. MOIIHOCTh TOKA. 3aKOH
Jxoynsa-Jlenna.

0,43

[TpuHIMN CyHEPHO3ULINU JUIsL
MarHuTHBIX moJieid. Cuna JlopeHia.
Cuna Awmmnepa. 3akoH buo-Casapa-
Jlariaca. B3aumoneiictBue JBYX
MIPOBOJTHUKOB C TOKOM.

0,43

OCHOBHOM 3aKOH 3JIEKTPOMarHUTHOM
uaaykuuu. IlpaBuno Jlenma. 3C
camouHaykiuu. IIpaBuno Jlenna s
TOKa CAMOWHYKIIHH.

0,43

3akon @apanes. Ilpasuwno Jlenna.
NHAyKTUBHOCTD KOHTYpa.
OKCTpaToKu.  SIBmeHue  B3aMMHOM
WHIYKITHH.

0,43

DNeKTpOMarHuTHhIE  KOjJeOaHus B
UJeabHOM KOJIeOaTeIbHOM KOHTYP.
HuddepennnansHoe ypaBHEHUE
3aTyXaroumx KoJIeOaHMiA,
BBIHY)KJICHHBIX KOJICOaHMIA.
[Tepemennsniii Tok. IlocnenoBarensHoOe
coenunenune siementoB nenu (R, L,
C). HanpspkeHust Ha 3JIeMEHTax LEMH.
AKTHUBHOE, €MKOCTHOE, WHIYKTUBHOE
Y MIOJIHOE COMPOTHUBIICHUE LIETIH.

0,43

3axon CHemMyca s IpeIoMIICHHBIX
U OTPAXKEHHBIX  BOJMH.  3aKOHBI
oTpaxkeHHss W mpenomieHus. [lomHoe
BHyTpeHHee oTpaxkeHue. IlpaBuia
xoda Jyded B JuH3ax. Popmyna
JH3bl. DOKYCHOE PACCTOSHUE JIMH3BI.

0,43

WNutepdepentius B OTpaKEHHBIX U
MPOXOAIIMX JIydaX MPU HOPMaJIbHOM
MaJICHUU CBETAa HA TOBEPXHOCTb.
Judpakius miockoi BOJIHBI Ha e,
Ha pelIeTKeE.

0,43

B3auMoneiicTBue cBETa C BELIECTBOM.
3akon  byrepa-Jlambepra.  3akoH

byrepa-Jlam6epra-bepa TUTST
MOTJIONIEHUSI PACTBOPAMU  BEIECTB.
3akoH Bbyrepa-JlamGepta TUTST

PCHTI'CHOBCKUX leqeﬁ.

0,43




4 cemectp

[TpeobOpazoBanms Jlopeniia TUTSt
koopauHart. [Ipeo6pazoBanue JlopeHma
JUISL CKOPOCTEH, 3aKOH CIIOKEHUS
ckopocTeil. OTHOCUTENbHASL CKOPOCTb.
PenatuBucTckas macca W HMMIYJbC.
DHeprus B peJIATUBUCTCKON MEXaHUKE.

0,46

CrnektpanbHas IJIOTHOCTD
SHEPreTUYECKON CBETUMOCTH.
Koaddunuent mnormomenus. 3akoH
Kupxroda. 3aKkoH Credana-
bonpimana. 3akoH cwmerienus Buna.
@opmyna Ilnanka mId  TEIO0BOrO
U3ITy4eHUSI.

0,46

[Tocrynatel Bbopa. [Toctynar
CTallMOHApHBIX cocTossHui. [lpaBuio
9acTOT. DHEPrusi AJICKTPOHA B aTOME
BOAOpPOJa W  BOJOPOAONOI0OHOM
aToMe. CrniektpanbHble CepUH.
DOHeprus BO30YKIEHUS U HWOHHM3AIUH.
[Torennman nonnzanuu. 3aKkoH Mo3ziu.

0,46

®opmyna ne bpoitnsg. CooTHouieHue
HEOIPENEICHHOCTEN Ieiizendepra.
CraunoHapHoe ypaBHEHUE
[Ipenunrepa. OpnnomepHoe
ypaBHenue lllpenunrepa Oueprus
JJIEKTpOHA B aroMe  BOAOPOJA.
[Tpuaiun [Haymnu.

0,46

10

OOpazoBaHne 30H B KpHCTaJUIaX.
CobcTBEeHHbIE HOJIyTIPOBOIHUKH.
[TpumecHbIE TOTYIPOBOIHUKHU - U p-
THIIA. OcHOBHBIE n HEOCHOBHBIC
HOCHUTEJIN TOKA.

0,46

10

P-n mepexonl ® ero CBOWCTBA.
VYHunonspHas OpOBOAUMOCTb  p—7i
repexo/a. Bonpramnepnas
XapakTepuUCTHKa  p—n  IEepexoja.
[TonynpoBOTHUKOBBIN A0,
BrinpsiMiieHue nepeMeHHOro ToKa.

0,46

11

OHeprus CBA3M  sjApa. Y JenbHas
SHEprus CBSA3M A1pa, 3aBUCUMOCTb OT
MaccoBoro uucina. OCHOBHOHM 3aKkoH
PalnOaKTUBHOTO pacmaza.
TlocTosnnas pacnana, 1 (50)2 (i}
MoJIypacrajia, CpeaHee BpeMs KU3HH
sjipa. AKTUBHOCTH oOpasna.

0,46

11

VYpaBHEHME sIIEPHON peakLUu. 3aKOHbI
COXpaHEeHHs (MaccoBOrO 4YHCIA H
3aps10BOTO 4yucia, SHEPTUN).
DOHepreTudeckuii  3pdext  saepHOi
peakiuu. Jlebekr wmacc  smepHOI
peaKiuu.

0,46

HUroro:

51

11,46




Tabmuua 5.5 - JlabopaTopHble paboTHI

TpynoeMKocTb, akaj. 4acoB

Ne Howep HanmMeHoBaHME T1a6OPATOPHOI PabOTHI B TOM 'HcIIe B hopMe
3aHATHA | pas3faciia BCETO [IPaKTUYECKOU
MOJITOTOBKU
2 cemecTp
1 1 Ornpenernenue MOMEHTA WHEpIUU 2 0,64
2 1 BpaILarOMXCA TEJI ¢ HOMOIIBIO MAasATHUKA 2 0,64
O6epbOeka
3 1 OrnpeziesieHHe CKOPOCTH ITYJIM C TOMOIIb 2 0,64
4 1 0aJIIMCTUYSCKOTI'0 MasSTHUKA 2 0,64
S) 2 OnpeneneHue yHHMBEpPCAIbHOW  Ia30BOM 2 0,64
6 2 IIOCTOSIHHOH METOJOM OTKa4YKU 1 0,32
7 2 Omnpenencuue Kod(durmeHTa 2 0,64
8 2 TEIUIOIIPOBOAHOCTA  BO3JAyXa  METOJIOM 2 0,64
HarpeTon HUTH
9 2 OrnpenenieHre U3MEHEHUS] SHTPOIUU TPU 2 0,64
HArpeBaHUU ¥ IUIABJICHUU OJIOBA
3 cemectp
1 3 MeToap! STeKTPUIECKUX U3MEPEHUN 2 0,6
2 3 HccnenoBanne XapakTePUCTUK HCTOYHHUKA 2 0,6
O4C
3 3 [TpoBepka 3akoHoB OMma u Kupxroda 2 0,6
4 4 Onpenenenue TOPU30HTAIILHOM 2 0,6
5 4 COCTaBJIIOLIECA HMHAYKIMUM MAarHUTHOTO 2 0,6
noJjst 3eMiu
6 5 W3yuenHne nieneil nepeMeHHOTO TOKa 2 0,6
7 6 Hudpakmuss DpayHropepa OT OJHOW 2 0,6
JIBYX IIEJen
8 6 JIBymydenpenomiienne. YeTBEepTHBOTHOBAS 2 0,6
¢dazoBas TIaCTUHKA
9 6 [Tonspuzanuss  npu  OTPAKEHUU U 2 0,6
MpeloMIIeHHe CBeTa Ha TpaHUIe [BYX
JTMDJICKTPUKOB
4 cemecTtp
1-2 8 N3mepenue TEMIEPATYPbI u 4 1,28
MHTETPAIbHOTO Kod(dduiirenTa u3nydeHus
TEeJIa METOJIOM CIIEKTPATHHBIX OTHOIICHUI
3-4 9 OneiT @panka u ['epua 4 1,28
5 10 Buemmnuit  dporospdexr. HMccnenoanue 2 0,64
XapakTEepUCTUK (POTOIIEeMEHTA
6 10 Brytpennuii porodrddexr. Mccnenoanne 2 0,64
XapaKTepUCTHK (HOTOPE3UCTOpa
7 10 ®doroanoa. BeHTUnbHBIA U (HOTOIUOTHBIN 2 0,64
PEKUMBI
8-9 11 OmnpeneneHne TOTEHIMAIA BO30YKICHUS 2 0,64




| aTomoB raza

Hroro: 51 16,28
Tabmmma 4.6 - CamocrosiTenbHast paboTta CTy/IeHTa
Paszpnen
I[I/ICI_II/IHHJII/IH Ne Bun camocrosiTensHO#M paboThI CTyIeHTa Tpynoemxocte,

o n/m 4acoB

1 1.1 IloaroroBka K ayIMTOPHBIM ITPAKTHYECKUM 3aHATHIM 5)

1.2 [ToaroroBka K J1abopaTopHbIM paboTaMm 1 0(HOPMIICHHE OTYETOB 5

1.3 IToaroroBka K TeKymeMy KOHTPOJIIO (TECTUPOBAHUIO) 5

1.4 JlomarHsisi KOHTpOJIbHAs paboTa 5

1.5 KoncniektupoBaHue JIeKIui 5

2 2.1 IloAroTroBKa K ayAUTOPHBIM NPAKTUYECKUM 3aHATUSIM 5

2.2 ITonroroBka k 1abopaTopHbIM paboTam 1 0OpMIICHHE OTYETOB 5

2.3 IToaroroBka K TEKyIeMy KOHTPOJIIO (TECTUPOBAHUIO) 6

2.4 JlomamHsisi KOHTpOJIbHAs paboTa 5

2.5 KoHcniektupoBaHue JICKIUi 5

3 3.1 IToaroTroBka K ayAUTOPHBIM MPAKTUYECKUM 3aHATUSIM 5

3.2 [TonroroBka k 1abopaTopHbIM paboTam 1 0(OpPMIICHHE OTYETOB 5)

3.3 IToaroroBka K TeKyIiemMy KOHTPOIIO (TECTUPOBAHUIO) 5

3.4 JloManiHsisi KOHTpoJIbHas paboTa 5

3.5 KoHcnexktupoBanue nekiuit 5)

4 4.1 IToaroTroBka K ayAUTOPHBIM MPAKTUYECKUM 3aHATUSIM 5

4.2 [TonroroBka k 1abopaTopHBIM paboTam 1 0OpPMIICHHE OTYETOB 5)

4.3 IToaroroBka K TeKymiemy KOHTPOJIO (TECTHPOBAHUIO) 6

4.4 JlomarirHsisi KOHTpOJIbHAs padboTa 5

4.5 KoHcnexktupoBanue nekiuit 5)

5 51 IToaroTroBKa K ayAUTOPHBIM MPAKTUYECKUM 3aHATUSIM 5

5.2 [TonroroBka k 1abopaTopHbIM paboTam 1 0OpPMIICHHE OTYETOB 5)

5.3 ITonroToBKa K TEKylemMy KOHTPOJIIO (TECTUPOBAHUIO) 5

5.4 JloMalHsisi KOHTpOJIbHAs paboTa 5

9.5 KoHcnektupoBanue nexiuit 5)

6 6.1 IloAroToBKa K ayAUTOPHBIM NPAKTUYECKUM 3aHATUSIM 5

6.2 [loaroroBka k 1abopaTopHbIM paboTaM U 0pOpPMIIEHHE OTYETOB 5)

6.3 IloaroroBka K TeKyIemy KOHTPOIIIO (TECTUPOBAHUIO) 5)

6.4 JloMalHsisi KOHTpOJIbHAs paboTa 6

6.5 KoHcnektupoBanue nexiuit 5)

7 7.1 IloAroToBKa K ayAUTOPHBIM NPAKTUYECKUM 3aHATUSIM 5

7.2 ITonroroBka k 1a00opaTopHbIM paboTaMm 1 0opMIIEHHE OTYETOB 5

7.3 IloaroroBka K TeKyIiemy KOHTPOJIIO (TECTUPOBAHUIO) 5)

7.4 JlomaiHsisi KOHTpOJIbHas paboTa 6

7.5 KoHcnektupoBanue nexiuit 5)

8 8.1 ITonroToBKa K ayTMTOPHBIM MPAKTHYECKUM 3aHATHSIM 5

8.2 ITonroToBka K Ja00paTopHBIM paboTaM 1 0OopMIIEHHE OTYETOB 5

8.3 IloaroroBka K TeKyIiemMy KOHTPOJIIO (TECTUPOBAHUIO) 5)

8.4 JlomatHsisi KOHTpOJIbHas paboTa 5

8.5 KoncnektupoBanue ekt 5

9 9.1 ITonroToBKa K ayTMTOPHBIM MPAKTHYECKUM 3aHATHSIM 5

9.2 ITonroToBka K ga00paTopHBIM paboTaM 1 0popMIIEHHE OTYETOB 5

9.3 [loaroroBka K TeKyIiemMy KOHTPOJIIO (TECTUPOBAHUIO) 5)

9.4 JloManiHsisi KOHTpoJIbHas paboTa 5

9.5 KoncnektupoBanue neknui 5




10 10.1 | [MoaroroBka K ayTMTOPHBIM MPAKTHUYECKUM 3aHITHIM

10.2 | IlogroroBka K J1ab0OpaTopHBIM paboTam U 0pOpMIICHHE OTYETOB

10.3 | [ToaroroBka K TeKyImeMy KOHTPOJIIO (TECTUPOBAHUIO)

10.4 | JlomamHsiss KOHTpOJIbHAS paboTa

10.5 | KoncniektupoBaHue JeKIUn

11 11.1 | [MoaroroBka K ayTMTOPHBIM MTPAKTHUCCKUM 3aHSITHIM

11.2 | TlogroToBka K J1abopaTOpHBIM paboTam 1 0OPMIICHHE OTUYETOB

11.3 | [ToaroroBka K TeKyImeMy KOHTPOJIIO (TECTUPOBAHUIO)

11.4 | JomamHsisi KOHTpOJbHAs paboTa

oijoifojforjorjor|ofofofo

11.5 | KoncnektupoBaHue JIeKIui

HNTOI'O: 279

6 OBPA3OBATEJIBHBIE TEXHOJIOI'A

[Ipu mpoBeneHUM 3aHATUN MPETYCMOTPEHO HCIIOJIB30BaHUE AKTHBHBIX M MHTEPAKTUBHBIX (HOpM
3aHATUN (KOMITBIOTEPHBIX MPE3EHTAIMI, IPOEKTHBIX METOAMK, TPOCMOTpA U OOCYKIACHHS BUIC03aMCeH
U JIp.) B COYETAaHUH C BHEAYTUTOPHOM pabOTOil.

OBnazenne  mUCHMIUIMHON  «®Du3MKa»  MpEAroyiaraeT  MCHOJb30BAaHHE  CIEAYIOIINX
00pa3oBaTEeNbHBIX TEXHOJOTMA M BHJOB OpTaHU3alMk Y4eOHOTrO TMpolecca JUis JTOCTHIKECHUS
OTIpEJICIEHHBIX PE3YIbTATOB OOYIECHUS 1 KOMIICTECHIIUIA:

1. Jlexums, mactep-kimacc (JIk, MK) — mepemaua y4yeOHO# mH(pOpMAIMM OT MperomaBaTeNs K
CTy/IeHTaM, KaK IPaBUJIO C UCIIOJIb30BaHUEM KOMITBIOTEPHBIX M TEXHUYECKUX CPEJICTB, HAIPABJICHHAS B
OCHOBHOM Ha IPUOOpETEHNE CTYACHTAMHU HOBBIX TEOPETHUECKUX U (PAKTUIESCKUX 3HAHHM.

2. JlaboparopHast pabora (JI6. pab.) - mpakTudeckas paboTa CTyIEHTa IOJ PYKOBOACTBOM
IpernoaaBaTens, CBS3aHHAs C HCHOJB30BAaHMEM Y4eOHOro, HAYYHOTO WM IPOU3BOJCTBEHHOTO
obopynoBanusi (IpuUOOPOB, YCTPOHCTB W 1p.) € (U3MUSCKHMM MOJACIHPOBAHHEM M IPOBEICHUEM
OKCIIEPUMEHTOB, HANpaBJICHHAs B OCHOBHOM Ha MPHOOpPETEHHE HOBBIX (AKTUYECKUX 3HAHUH U
NPaKTHYECKUX YMEHUIL.

3. Ilpaktuueckoe 3anarue (IIp. 3aH.) — pemeHMe KOHKPETHBIX 3a4ady (MaTeMaTH4YecKoe
MO/JICJIMPOBAaHME, pacUyeThl U Jp.) HA OCHOBAaHUU TEOPETHUYECKUX M (PaKTUUECKUX 3HAHUM, HallpaBlIeHHOE
B OCHOBHOM Ha IPpHOOpEeTeHNE HOBBIX (DAKTUYIECKUX 3HAHUN M TEOPETHUECKUX YMEHHMH.

4. Cemunap, kojuiokBuyM (CeMm., KOJUI.) — CHCTEMaTH3alus TEOPETHYECKUX U (PAKTUUYECKUX
3HaHUI B OMNpPEEIEHHOM KOHTEKCTE (ITOATOTOBKA M IMPE3CHTAIUsl MaTepualia 1Mo ONPENEICHHONW TeMe,
oOcyxneHue ee, (QOpPMyIMpPOBaHHE BBHIBOJAOB M 3aKJIIOUEHUsS), HANpaBICHHAas B OCHOBHOM Ha
nproOpeTeHne HOBBIX (PAKTUYECKUX 3HAHUN M TEOPETHYECKIX YMEHHIA.

5. CamocrosarenbHas pabora — (CP) — u3ydeHHe CTyJIE€HTaMH TEOPETUYECKOTo MaTepuana,
MOJrOTOBKA K JIEKIMAM, Ja0OpaTOpHBIM paboTaM, MNPaKTHUYECKUM M CEMMHAPCKUM 3aHATHUSM,
oopMmieHre KOHCHIEKTOB JEKIMi, paboTa B 3JIEKTPOHHOM oOpa3oBaTelbHOM cpeae M Ap. Uis
NpUOOPETEHUS] HOBBIX TEOPETHUECKUX U (PAKTUUYECKUX 3HAHUH, TEOPETUUECKUX U MPAKTUUYECKUX YMEHUH.

6. Koncynpranms (Konc.) - wuHAuBHIyanbHOe OOIIEHHE TMpENoJaBaTels CoO CTYACHTOM,
PYKOBOJICTBO €ro JEATENIbHOCTbIO C LENbI0 Tepeladd OIbITa, YIIyOJNeHHs TEOpPETUYECKUX U
(bakTHUeCKuX 3HaHUH, TPUOOPETEHHBIX CTYCHTOM Ha JIEKLIUAX, B PE3YJIbTaTe CaMOCTOSTEIbHON paboTHhl,
B TIPOIIECCE BBHITIOJTHEHUSI KYPCOBOTO MPOSKTUPOBAHUS H JP.

5.1 AIMCTAHIHUOHHBIE TEXHOJIOI'NUA:
B Tabmuue 5.1 mpuBeneHa peanu3zalyisi OpraHU3alMOHHBIX ()OPM JUCTAHLMOHHOTO OOYyUeHUs
OpranuzanvoHHble GOPMbI JUCTAHIIMOHHOTO 00y4eHHUs Tabmuma 5.1
Opzaanusayuonnas Cpeocmea opeanuzayuu ooujeHus:
Gopma 3anamus




JIeKIIMOHHBIE 3aHITHS [TpenmymiecTBEHHO BBOHBIC, MHCTPYKTUBHBIC,
poOIeMHBbIE:

* (GopymbI (B TOM YHCIIC ayAHO U BHJICO);

* BHJICOKOH(EPEHITUU

JlaboparopHsble u * CpeJlicTBa COBMECTHOM IPYIIOBOM paboTHI;
MPaKTUYECKUE * 3JIEKTPOHHAs MOYTA;
3aHATUA * TEKCTOBBII U rpaduueckuii Gopymbl

* BHpPTYaJbHBIC JTA00PATOPUU U TA0OPATOPHH
YJIAJICHHOTO JIOCTYTa

CeMuHapsl * DJICKTPOHHBIC JUCKYCCUU;

* ¢GopymbI (B TOM YHCIIC ayJAHO U BHJICO);

* BHJICOKOH(EPEHITUU

Koncynpranun * DJIEKTPOHHAs I10YTa;
* JJIEKTPOHHBIE TUCKYCCHH U JIp.
CamocrosrenbHas paboTa * DJIEKTPOHHAs I10YTa;

* DJIEKTPOHHBIE TUCKYCCUH;
* TEKCTOBBIH (hopyM;
* CpeJ/ICTBAa COBMECTHOM I'PYNIIOBOM pabOTHI U Ap.

Jlexkyuonnvie 3anamusa. JIeKUMOHHBIE 3aHATHS, IPOBOJUMBIE IO TUCTAHIIMOHHOM TEXHOJIOTHH, B
OTJIIMYUE OT TPAJULMOHHBIX AYIUTOPHBIX, OOBIYHO SIBISIOTCS ACMHXPOHHBIMM M HCKJIHOYAIOT )KUBOE
o01eHue ¢ npenoaBareneM (00yJaroImUHCs cCaMOCTOSITETFHO 3HAKOMUTRCS € DJIEKTPOHHBIMU TEKCTAMH
JeKI1H, ayAU-BUIEO JICKLUAMHU).

Ilpakmuueckue 3anamusa. llpakTryeckue 3aHATHS IPEANONAraT UCIOJIb30BaHUE CPEICTB
KOJIJISKTUBHOT'O B3aUMOJECHCTBUS, KOTOPBIE IOJKHBI MOJIEPKUBATh MHTEHCUBHOE B3anMoJIeiicTBHE
MEXIy y4JacTHUKaMu rpynmbl. [Ipu HEoOXOOMMOCTH ydYaliuecs MOTYT HCIOJIb30BaTh
BCIIOMOTaTeIbHbIE IPOrPAMMHBIE CPE/ICTBA, KOTOPHIE IMO3BOJSIOT aBTOMATU3UPOBATh IPOLECC
BBIITOJIHCHUS 3aJaHUM.

Koncynomayuu. KoHcynbTanuu, IpoBOJIUMBIE 110 TUCTAHLIMOHHON TEXHOJIOTHH, SBJISIOTCS OJHOM U3
dopM pykoBoJCTBa pabOTOH 00ydaeMbIX M OKa3aHUS UM IOMOIIM B CAMOCTOSATEIBHOM H3YyYCHHUH
IUCUUIUIMHBL. Yale Bcero Juis KOHCYJbTAllMi HCIONIb3yeTcs TelaeOH M JIEKTPOHHAs MouTa, pexe
— DJJIEKTPOHHBIE AMCKYCCUU. DJIEKTPOHHBIE JTUCKYCCHM MOTYT OKa3aTbCsl IMOJIE3HBIMH, €CIH
KOHCYJIbTallMM IMPOBOJATCS B TPYNIIOBOM pexume. KOHCynpTalMy MOMOTaroT IEJarory OLEHUTh
JUYHBIE KauyecTBa 00y4yaeMoro: MHTEJUIEKT, BHUMaHUE, TaMsITh, BOOOpa)keHUE U MBIIJICHUE.

Camocmoamenvnaa paooma. OHa NIPOBOJUTCS KAaK B IPYNIIOBOM, TaK U MHAMBHUAYAJIBHOM PEXHUME,
C MCTIOJIb30BaHUEM CUHXPOHHBIX CPEACTB (TEKCTOBOTO U rpaduyeckoro GopyMoB) sl 00Ier4eHus
B3aMMOIIOHMMAaHUS B X0JI€ BBIIIOJHEHUsI COBMECTHON paboThl. Ilo 3ampocy oOyuarommxcsi MOTyT
MIPOBOAMUTHCS W MHAMBHIyaJIbHbIE KOHCYJIBTAIlUH.

7 OHEHOYHBIE CPEACTBA JJI5S1 BXOJHOI'O U TEKYIIETI'O KOHTPOJIA,
IMPOMEXYTOYHOU U UTOI'OBOU ATTECTALIMU (AHHOTALIIUA)

KoHTposib 0CBOCHMST TUCHMIUIMHBI MPOU3BOJUTCS B COOTBETCTBUU ¢ [lomokeHneM o pedTUHrOBOM
cucreme oueHku 3Hanui cryaenros AT HUAY MUDU.

Tekymuii KOHTPOJIb CTYACHTOB NIPOWU3BOAMUTCS B JUCKPETHBIE BPEMEHHBIE WHTEPBAJIBI
Iperno/iaBaTesieM, BEAYIIUM JIEKIIUU U TPaKTUYECKUE 3aHATHUS 110 TUCLMIUIMHE B CIEAYIONMX popMax:

* TECTUPOBAHUE;

* KOJUIOKBUYM;

* BBINIOJIHEHHE 3aIUTa JIA0OPaTOPHBIX PadOT;

* KOHTpOJIbHbIE PaOOTHI

IIpomexyTOUYHBIN KOHTPOJb CTYACHTOB IIPOM3BOJIUTCS B CIEAYIOUIEH B opMme:

* DJK3aMEH

WToroBelii KOHTPOJIb TIO pe3ybTaTaM CeMecTpa Mo JUCIHUIUIMHE MPOXOAUT B (pOpME MUCEMEHHOTO



9K3aMeHa, KOTOPbII BKIIIOYAeT B ce0s OTBETHI HA 2 TEOPETHYECKUX Bompoca u pemeHus | 3amauu. K
9K3aMEHY JIOMYCKAeTCsl CTYIEHT, KOTOPBIM BBINOJHWI Bce JabopaTopHble paboTel. (Meroaudeckue
YKa3aHHUs JUIsl CTYIEHTOB 10 OCBOEHUIO JUCLIMILIMHBI TpuBoAATcs B [Ipuiioskenun.)

@DoH/IbI OLIEHOYHBIX CPEACTB BKIIFOUAIOT B €05 BOIIPOCHI K THUIIOBBIM 3a/IaHUSIM, KOHTPOJIbHBIE PaOOTBHI,
TECThI U KPUTEPUN KOHTPOJIS, TIO3BOJISIOIINE OLIEHUTh PE3YJIbTaThl 00YUYEHUS 110 JAHHOM TUCLUILIMHE.

TecThl ABIAIOTCS OHUM U3 CPEJICTB TEKYIIETO KOHTPOJIS.
Tectbl MCHONB3YIOTCS KaK METOJ OLECHUBAHUS YPOBHS C(OPMHPOBAHHOCTH Yy OOydarolMxcs
komniereHmit YKE-1, OIIK-1 B npouecce 0CBOE€HMS AUCIMILIUHBL.
[Ipumepsl TECTOB:
Kunemaruka

TECT 11-1

1. JIBwoKeHue ABYX TeJl ONUCHIBAETCS YPABHEHUSIMMU:

X, =10-t+0,4- t? (m), X, =—6-1+2- t? (m). Tena BCTpeTATCS Yepes. ..
BapuaHTbl OTBETOB:

1)2,4c; 2)4c; 3) 10¢; 4)0,2c.

2. IIpu cBOGOHOM ITaJIeHHH TEJIO JOCTHraeT MOBEPXHOCTH 3eMJIr uepe3 5 ¢. CKOpoCTh Tea y
HOBEPXHOCTH 3€MJIU PaBHa. ..

BapuaHTbl OTBETOB:

1) 10 m/c; 2) 50 m/c; 3) 30 m/c; 4) 40 m/c.
3. Ha pucyHke npuBesieHa 3aBUCUMOCTD IPOEKIIUH CKOPOCTH Vx OT

Bpemenn. Hanbonee Vx4,
TOYHO OTPaXKACT 3aBUCUMOCTb IPOEKIIMU
YCKOPEHHUS 8x OT BpeMeHH rpaduk. ..
0 >
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A) B) C)
BapwnaHTs! 0TBETOB:
1) A; 2) C; 3) B.

4. JIBa Tena OpoILIEHBI [0/ OAHUM U TEM K€ YIJIOM K TOPU30HTY C Ha4aJIbHBIMU cKopocTaMu Vo u 2Vo.
eCJI COTPOTUBIICHHEM BO3lyXa npeHeOpeus. To cooTHOLIeHHE fanbHOCTeH noneTa S2/S1 paBHo. ..
BapwnaHTs!l 0TBETOB:

1) 4: 2) 2: 3) V2 4) 2/2.

5. Teno OpolIeHO ¢ TOBEPXHOCTH 3eMIH cOo ckopocThio 20 M/c oA yriaom 45° k ropusonty. Paguyc
KPUBHU3HBI €T0 TPAEKTOPUH B BEpXHEH TOUKe (CONPOTHBIEHUEM BO3yXa IpeHeOpeus) ...

BapwnaHTs! 0TBETOB:

1) 10 m.; 2) 80 m; 3) 30 m; 4) 20 m.

MosnekynsipHas pusmka
TECT 15-1

1. Ha pucynke npencrasieH rpaguk GyHKIIUHN pacripesene- £(v)
HUS MOJIEKYJI HEalIbHOTO rasa Mo ckopoctsaM (pacrpeneneHue Makcpesia), I

dN

( ) = — A0JIs1 MOJIEKYJI, CKOPOCTH KOTOPHBIX 3aKJIFOYCHEI B
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A —————
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uHTepBaie ckopocteit oT V 1o V+dV B pacyere Ha €IUHUILY 3TOTO MHTEPBAIA.
Jlyist oTOM (DYHKIIMH BEPHBIM SIBJISIETCSI YTBEPIKICHUE. . .

BapuaHTb! OTBETOB:

1) nonoxeHne MakCUMyMa KpUBOH 3aBUCHUT OT TEMIIEPATyphl U OT IPUPO/BI ra3a;

2) nIpy NOHM>KEHUU TEMIEPATYpPHI IJIOLIA/Ab 110 KPUBOM YMEHbIIAETCS;

3) npu MOHMKEHUU TeMIIepaTyphl BeJIMUYMHA MAaKCUMyMa YMEHbBIIIAETCS.

f(V) A
2.B TPEX OAMHAKOBBIX COCYdax HAXOJUTCA OJUMHAKOBOC KOJIMYCCTBO V) A

ra3a, npuuem T1 > T2 > Ts. Pacnpenenenue ckopocreid MOJIEKYII B B
cocyae ¢ TemnepaTypoii T3 Oyzner onucbBaTh KpUBas. ..
BapuaHTbl 0TBETOB:

1) G 2) B; 3) A.

f(Vx)“

3. B Tpex olMHAKOBBIX COCYAaxX MPH PaBHBIX YCIOBUSX HAXOIUTCS B
OJIMHAKOBOE KoMuecTBO Bogopoaa (Hz), renus (He) u azora (N2).
Pacnpenenenue nmpoekuuii CKOpocTel MOJIEKYJT a30Ta Ha TPOU3BOJIBHOE A
HanpaBiieHue X Oy/IeT ONUChIBaTh KPUBAs. ..
BapunaHnTsl 0TBETOB:

1) A; 2)C; 3) B. 0 Vy

v

I
4.CpenHss KHHETHUECKAs YHEPTHS MOJIEKYIIBI HIeadbHOTO ra3a npu temneparype T pasra & = —KT .

3nechk | = N, + Ngy + 2Ny, TAE Ny, Nop, N — YUCIIO CTETICHEH CBOOOIBI MOCTYIATEIBHOT0, BPAIATEIBHOTO U
K0J1e0aTeNbHOTO ABMKEHUN MOJIEKYIbI. [Ipu ycIoBUH, YTO UMEIOT MECTO TOJIHKO MOCTYNATEIbHOE U
BpalareabHoe IBMWKeHUE, st Bogopoaa (H2) uuciio | paBHO
BapuanTtsl 0TBETOB:
1) 3; 2) 7, 3) 6; 4) 5.
5. CpenHsisi KHHETHYECKAs: YHEPTHUSI MOJIEKYII Ta3a Mpu Temrepatype T 3aBUCUT OT X CTPYKTYpPBI, YTO
CBSI3aHO C BO3MO>KHOCTBIO PAa3JINYHBIX BUIOB JIBIKCHHUS aTOMOB B MoJieKyJie. CpeaHsisi KHHETHYeCKast
sHeprus Moaekyn napos Boabl (H20) paBHa...

BapwnaHnTs! 0TBETOB:

1)§k-T; 2)§k-T; 3)3k-T; 4)Zk-T.
2 2 2

Ko/110kBHYM SIBJISIETCA OJJHUM U3 CPEJCTB TEKYIIErO KOHTPOJIS.

KonnokBuym pekomMeHAyeTcs UCTIOIb30BATh JIJIsl IPOBEPKHU U OLIEHUBAHUS 3HAHHUM, YMEHUHN U
HaBBIKOB CTYJIEHTOB, MOJYYEHHBIX B X0JI€ 3aHATHI IO OCBOEHUIO ONMPEICIICHHON YaCTH AUCUUTIIAHBI
«Dusukay.

[Tpumepsl BOMPOCOB K KOJTIOKBUYMY:

MoJiekyJIsipHO KMHETHYECKAs Teopusl

1. Yto Takoe cTeneHu CBOOO bl MOJIEKYIIbI?

2. Kakwue Buapl cTeneHei CBOOOIbI CYIIECTBYIOT Y MOJICKY?

3. OObsSCcHUTE IPUHIIUI PABHOTO paCIpe/ie]ICHIs SHEPTUHU TI0 CTENEHSIM CBOOOIBI.

4. Haiiaure 4rcia MOCTYIATEIbHBIX, BPAIIATeIbHBIX M KOJICOATEIbHBIX CTEIIEHEH CBOOOIBI ISt
moekya Clz, H2O u C2Ho.

5. HaiimuTe 9ncIiio mocTynaTelbHbIX, BPaIlaTeIbHBIX H KOJIEOATEIbHBIX CTEMEHEH CBOOOIbI
mouekyn CO2 (nunetinas) u NHs.

6.ChopmymupyiiTe OCHOBHBIE TIOJIOKEHHS MOJIEKYJIAPHO-KHHETUIECKOW TEOPUH BEIIECTBA.



7. Hanummre OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH.

8. HannmuTe BbIpaK€HHUE JABICHUS WCATbHOTO I'a3a Yepe3 CPEAHIO KHHETUYECKYIO SHEPTHIO
JBUKEHMSI €T0 MOJIEKYII.

9. Kakast sHeprus npuxoauTcsi B CpeTHEM HA OJIHY CTEIEeHb CBOOOIbI?

10. YeMy paBHO YHMCIIO MTOCTYMATENbHBIX CTEIIEHEH CBOOOIBI Y MOJICKYJIbI?

11. Yemy paBHO YMCJIO BpalllaTeIbHBIX CTEIEHEH CBOOOIBI Y OJTHOATOMHON MOJICKYJIbI?

12. Yemy paBHO 4MCIIO BpallaTeIbHBIX CTENIEHENH CBOOO/IBI Y ABYXaTOMHOMN MOJEKYJIbI?

13. YeMy paBHO YHMCJIO BpalllaTeIbHBIX CTEIIEHEH CBOOOIBI y TPEX- U 00JIee aTOMHOM MOJIEKYIIbI?

14. HazoBure npoluecc, B KOTOPOM HE U3MEHSETCSI BHYTPEHHSSI SHEPrus rasa.

15. Kakomy mporeccy COOTBETCTBYET HEM3MEHsIEMas CPEIHASI KHHETUYECKAsi SHEPTUsl MOJIEKYJIbI?

DJIeKTPOMarHeTusmM

Cuiia 1 ioTHOCTH TOoKa. Hanpasienue Toka.

3axon OMa 111 OTHOPOAHOIO y4acTKa B MHTETpalibHOM U nuddepeHranbHoi Gpopmax.
3akon OMa 1t HeoJHOpOoAHOTO yyacTka. DJ]C u HanpspKeHHe.

3akoH OMa 1t 3aMKHYTOM 1enu. TOK KOPOTKOro 3aMbIKaHUS.

[TocnenoBarenbHOE, NapalIeIbHOE COEIMHEHUE PE3UCTOPOB.

[IpaBuna Kupxroda.

[TocnenoBarenbHOE U MapaICIbBHOE COSAMHEHNUE UICTOYHUKOB TOKA.

PaGoTta u MOLITHOCTH TOCTOSTHHOTO TOKA.

3aBUCUMOCTD IIOJIE3HOM MOIIIHOCTH OT TOKa U BHelHero conpotusienus. KIIJ[ ucrounuka

LCoNoOa~LONE

TOKA.

10.3akon Jxoyms-Jlenna.

11. U3mepenue Toka. [Tonkmouenue ammepmeTpa. Paciipenne npeaenoB nu3MepeHus
amIepMeTpa.

12. Usmepenue HanpspkeHus. [logkimoueHne BobTMeTpa. Pacimpenue npenenoB n3MepeHust
BOJIBTMETDA.

13. CunoBbie XapaKTepUCTUKU MAarHUTHOTO TOJIfA, CBSA3b MEKAY HUMU. OnpeneneHue

HalpaBJIeHUsl BEKTOPOB BuH.
14. Cuna Amnepa. Bennuuna n HanpaBiieHue.
15. BsaumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.
16. Cuuna Jlopenna. Bennunna u HarpaBieHHe.
17. 3axon buo-CaBapa-Jlamnaca.
18. Teopema 0 HMPKYJIALMHM BEKTOpPAa MATHUTHOW MHAYKIMH.
19. MaruutHbI TOTOK. PaboTta crir AMIiepa 1o nepeMenieHHo TPOBOTHAKA C TOKOM.
20. DHeprust MarHUTHOTO noJisi. O0bEeMHas MIIOTHOCTh SHEPTUU MArHUTHOTO MOJIS.
21. OCHOBHOW 3aKOH 2JIEKTPOMAarHUTHOW MHIYKIIMH 11 3aMKHYTOTO KOHTYDA.
22. IlpaBuino Jlenna. HanpaBnenue MHIYKIIMOHHOTO TOKA.
23. DneKTpoMarHuTHas HHAYKIHUS B IBUXKYIIEMCSl OTPE3KE MPOBOIHUKA.
24. Camounaykuus. 3J1C caMOMHAYKIIUH.
25. HampaBnenue Toka camonHAYKIHA (TipaBmiio JIeHra).
26. IHAyKTUBHOCTh KOHTYpa. MTHIYKTUBHOCTH COJIEHOUA.
27. DKCTpPaTOKH MPU 3aMbIKAaHUU ¥ PA3MBIKAaHUU TICTICH.
28. Toku ®@yko. Metonbl yMeHbILIEHUS TOKOB DYKO.
29. Bzaumownnmykius. 3JIC B3anMOMHIYKIINH.
30. B3auMHas HHIYKTUBHOCTB, CBSI3b C HHAYKTUBHOCTSIMH KOHTYpOB Liu Lo.

JlabopaTopHbie padoThl

Jlis ycnenmHoro BeINOJIHEHHS T1a00paTOPHBIX PA0OT CTYAEHTY HEOOXOIUMO CaMOCTOSITEILHO
U3Y4YUTh ONMCAaHUE Ja00paTOPHOM pabOThl MO METOAUYECKUM yKazaHusAM. [Ipu moaroToske
nabopaTopHOil paboTe U MOTydeHHs JIOIyCKa CTYIEHTY HEOOXO0IMMO 3aHECTH B JIa0OPATOPHYIO TETPAb:
Ha3zBaHHE pabOThI U ee HOMep, 11eJIb PabOThl, KPAaTKOE TEOPETUUECKOE ONHCaHNE, padoUyI0 CXeMy
YCTaHOBKH, TaOJIMIIbI, pacdeTHble (OpMYJIbl, POPMYIIBI JUI pacyeTa NOrpeIIHOCTEH.



BrimonHenue paboThl 3aKaHYMBACTCS COCTABIIEHUEM KPATKOTO OTYETa M HAlMMCAaHWEM BIBOJIA, B
KOTOpPOM CIIEAYeT yKa3aTh:

1) 4TO ¥ KaKMM METOJI0OM HCCIIEI0OBAIOCh;

2) KaKkoii pe3yapTaT ObLI MOJIyYeH, C KAKUMHU MOTPELIHOCTAMU;

3) KkpaTkoe 00CYXKJeHUE MOIYYCHHBIX PE3YJIbTaTOB (COOTBETCTBYIOT JIM MOJTYYEHHBIE PE3yIbTaThI
TEOPETUUYECKUM IMPEeACKa3aHUIM I TaOJIMYHBIM JAHHBIM, €CJIM HET, TO KAKOBAa BO3MOXKHASI IPUYMHA
3TOr0 HECOOTBETCTBUA);

4) ananu3 norpeurHocTel (ykasarb, KakoB XapaKTep MOrpelurHoCcTed pe3yabTaToB — MPUOOPHBINA WK
CIIy9aliHbIH, KaKue U3 U3MEPSIEMbBIX BEIMYMH BHOCSAT HAHOOJIBIINI BKJIA/I B TOTPEIIHOCTD PE3YNIbTATA).

Jiia 3amuThl 1a00paTopHOil paboThl HEOOXOIUMO MOATOTOBUTH OTBETHI HA KOHTPOJILHBIE BOIIPOCHIL,
KOTOpBIC MTPUBEICHBI B KOHIIE KK0W pabOThl METOUYECKIX yKa3aHUH K JIa0OpaTOPHBIM paboTam.

IIpuMep KOHTPOJIBHBIX BOIIPOCOB:
MonexysspHas pU3uKa U TEpMOIMHAMUKA

1. Yro takoe ynpyras BoiHa? OxapakTepu3yuTe MpoIecC pacnpoCTPaHEHHs YIIPYTroi BOJIHBI B rase.

2. BeBeaute GpopMyIiry CKOPOCTH PacIipOCTPaHEHHS YIIPYTOH BOJIHBI.

3. CdopmynupyiiTe IepBblii 3aKOH TEPMOJIUHAMUKH. 3aIUIITUTE 3TOT 3aKOH IS H300apHOTO,
M30XOPHOTO0, H30TEPMUYECKOTO M aJHadaTHOTO IMPOLIECCOB.

4. Kak onpenensieTcs TEIIOEMKOCTb ra3a IMpH H30XOpPHOM U H300apHOM Iporeccax?

5. Tlouemy mporiecc pacpoCTpaHEHUs 3BYKOBOH BOJIHBI B ra3e — aJina0aTHBIN?

6. B gem 3akioyaercsi pe30HaHCHBIA METOJ OTIPE/ICICHUSI CKOPOCTH 3BYKa B raze?

7. Tlouemy npu pactpOCTPaHEHUH 3BYKa B 3aKPBITOM KJIAIIAaHE MOT'YT OOpa30BBIBATHCS Y3JIbl U

myyHocT? [Ipy Kakux yclioBUsIX OHU 00pa3yroTcs?
8. Kak n3meHnsercst ckopocTb 3ByKa B BO3JlyXe P U3MEHEHUH €r0 TeMIIepaTyphl?
9. UeMy paBHO TeOpeTHUYECKOE 3HAUEHHE MIOKA3aTelsl aauadaThl BO3IyXa, BHITEKAIOLIEE U3
KJIACCUYECKON TEOPUH UJICAIBHOIO rasza?
10. Hanuiure ypaBHeHME MII0CKOM Oeryiieil BoaHsbl. JlaliTe onpeaeneHue OCHOBHBIX XapaKTEPUCTUK
(amruuTy b1, (ha3bl, IEPUOJA, YACTOTHI, JJIMHBI BOJIHBI).

KBanrtoBast ontuka
1. Yro Ha3biBaeTcs BHEMHUM (hoTodhdhexToM?
2. KakuM OCHOBHBIM 3aKOHaM MoauuHseTcs: poTorphext?
3. Harmummre ypaBHenue DiHmITelHa 11 (oTodddekTa ¢ pacmmppoBKoid 0003HAYCHHIA.
4. Yto noHUMaeTCs O/ MHTErpajibHONW 4yBCTBUTEIBHOCTBIO (pOTORIEMeHTa?
5. Uto moHUMaeTcs oA 3a/IePKUBAOIINAM ITOTSHIIUAIOM?
6. Uto Takoe KpacHas rpanuna gortosdpdexra?
7. 'mnotesa DiinmreriHa 11 Gpororpdexra?

KonTtpouabHbie padoTsl

3amaun KOHTPOJIbHOU paboThl OepyTest u3 pazzaena «KoHTposbHast paboTay METOIUYECKUX
yKa3aHWH U 33/1aHui K IPaKTHUECKUM 3aHITUSAM /IS CTYJIEHTOB OYHOM (pOpMBI O0YUEHUs B
COOTBETCTBUH CO CBOMM BAPUAHTOM U C HU3y4aeMbIM Pa3/eIOM JUCIUIUINHBI.

[Tpumeps! 3a/1a4 KOHTPOJIBHBIX PA0OT:

DNEeKTpOCTaTHUECKOE T0JIE B BAKyyMe

1. Jla mapuka o MHAKOBOro 00beMa, obanaronue maccoit 0,6-107 1 kaxIblii, MOABEIIEHBI HA
LIEJIKOBBIX HUTAX JUIMHOM 0,4 M Tak, 4TO MX NOBEPXHOCTU CONPUKACAIOTCSA. YTOJI, HA KOTOPBII
Pa30ILINCh HUTH MIPU COOOIIEHUH HIapUKaM OJMHAKOBBIX 3apsA10B, paBeH 60°. Halitu Bennuuny 3apsaos
U CHILY 2JIEKTPUYECKOT0 OTTAJIKHUBAHUS.

2. Paccrosiaue d Mexny nByms ToueuHbiMu 3apsaamu Q1 = +8 uKn u Q2 = - 5,3 uKu paBHo 40
cM. Brruncnuth HanpskeHHOCTh E mosist B Touke, exkanien nocepeauue Mexay 3apsgamu. Yemy paBHa
HaNpsHKEHHOCTb, €CJIM BTOPOH 3apsi OyAeT MOI0KHUTEIbHBIM?



3. Onpenenutb paboTy A1z CHIJI MOJS 1O TIEPEMEICHU]
2 1oJsl, CO3JaHHOTO 3aPSKEHHBIM MPOBOASIIUM IIAPOM (CM. pH
I 2
4. beckoHeYHasl MIOCKOCTh PABHOMEPHO 3apsiKeHa C 1 I
OnpenenuTs 3HaUYEHUE U HAIIPABJICHUE TPAJIMEHTA IOTEHIMAIA R _T— 2R _T
IJIOCKOCTBIO. ' - -

5. Iunosib ¢ 31EKTPUIECKUM MOMEHTOM p =2 HKII'-M HaxoauTCs B OMHOPOJHOM 3JIEKTPUYECKOM
nosie HanpspkeHHOCThIo E = 30 kB/M. BekTop p cocTapiseT yroa o, = 60° ¢ HanpapieHHeM CHIIOBBIX
muHUE most. OnpeneauTh MPOU3BEACHHYIO BHEITHUMHE CHUJIaMH paboTy A TTOBOpOTa AMIIONS HA yrou 3 =
30°.

DJIEKTpOMarHuTHask UHIYKIUS

1. B ogHOpOAHOM MAarHUTHOM ToJie ¢ MHAYKIMend B = 1 T HaxoauTCs mpsiMOii MPOBOJ

NIEePIEHIUKYIISIPHBIN B pumoit 1 =20 CM, KOHIIBI KOTOPOTo 3aMKHYThI BHE noJis. ConpoTtuBienue R Beeit
nernu paBHo 0,1 Om. Haiitu cuny F, KoTopyto HY>KHO NMPUIIOKUTH K MPOBOAY, YTOOBI IIEpEeMEIaTh €ro

MEPICHINKYISIPHO TUHUSAM HHIYKIIUH CO CKOPOCTHIO
V =2,5wm/c.

2. TIpoBoso4HOE KOJIBIIO paguycoM r =10 cM JIexHT Ha crolie. Kakoe KoIu4ecTBo
anekTpryecTBa Q MPOTEYET MO KOJIBILY, €CIIH €T0 IOBEPHYTH C OJJHOW CTOPOHBI Ha JPYryr0?
Conpotusienue R komnbia paBao 1 Om. BepTukansHasi cocTaBistonas UHIyKIIMH B MarHuTHOTO mosis
3emun paBHa 50 MxTo.

3. UnnykxtuBHocTh L karymiku paBHa 2 MI'H. Tok yactoroil v =50 I'n, nporekaromuii o
KaTyIIKe, U3MEHSETCS 10 CUHYCOMTaIbHOMY 3aKoHY. Onpenenuts cpeauioro J/C camonHaykinm <egsi>,
BO3HUKAIOIIYIO 32 UHTEPBAJ BpeMeHHU At, B TeU€HUE KOTOPOT'0 TOK B KaTYIIKE U3MEHSETCS OT
MUHUMAJIBHOTO 0 MAaKCUMaIbHOTO 3HAYEHHS. AMILTUTYHOE 3HadeHue cuibl Toka lo =10 A.

4. Conenoup conepxut N = 1000 ButkoB. Cuna Toka | B ero oOMoTke paBHa 1 A, MarHUTHBIN
notok @ yepes nonepedHoe ceueHue conenouaa pase 0,1 MmB6. Boruncnuts suepruto W mMarautHoro
OoJA.

5. B nenu men Tok lo = 50 A. McTOYHHMK TOKa MOXKHO OTKJIFOUUTH OT LIEMH, HE pa3pbIBasi ee.
Omnpenenuts cuity Toka | B aToit rienu uepes t = 0,01 ¢ mocie OTKIIIOUEHHUS €€ OT UICTOYHUKA TOKA.
Conporusnenue R nenu pasao 20 Om, ee ”HIYKTUBHOCTh

L=0,1T=.

IIpoMesKyTOUHBI KOHTPOJIb CTYJCHTOB IIPOU3BOAUTCS B OpPME IK3aMEHa.
[TprMepsl S3K3aMEHAIIMOHHBIX OUIIETOB
DK3aMeHaIlMOHHbIE OUJIETHI 2 cemecTpa

MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPALIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJBHOE YUPEXJAEHNE BBICIIETO OFPA3OBAHUSA

«HauuvoHanpHBH HCCAENOBATENBCKUMN ANEpHBU yHUBepcurer « MUDU »
AVMUTPOBIpaacKU MHXKeHEePHO-TeXHO/IOTMYeCKNU MHCTUTYT —

dpwman dpenepaabHOTO TocyIapCTBEHHOIO aBTOHOMHOTO 00Pa30BaTeTbHOIO YUPeXXIeHs BBICIIETo 00pa3oBaHId
«Ha1tmoHasIbHBIN VICCTIeIOBaTeNILCKII STlepHEI YHVUBepcuTeT «MUID»

(IUTV HUSTY MUDU)

OU3NKO-TEXHUYECKUH (PaKyJIbTET
Kadempa oOrieii 1 MEIUIUHCKON (DU3UKH
Hanpagsnenne noAroToBKy (CeUUaILHOCTB): Huctunnuna: ®usnka



18.05.02 Xumudaeckast TEXHOJIOTHSI MAaTEPHAJIOB COBPEMEHHOM Dopma 00ydIeHHST — OTHAS
SHEPreTUKH
IMpodwts oAroToBKM XUMHYECKast TEXHOIOTHSI MATCPUATIOB SIICPHOT Cemectp 2
TOTUTMBHOTO ITUKJIA
DKk3aMeHaIMOHHbIH Omter Ne 1

1. Kunematuka MaTepuaabHOU TOUKH. Paguyc-BeKTOp U KOOpAUHATHI TOUYKH, CBSI3b MEX1Y HUMH
(ananutuyeckas, rpaduyeckas). Bektop nepeMenieHus 1 myTb, IpOiIeHHBIH TOUYKOH.

2. MOMEHT UHEPIMU Tela OTHOCUTEIBHO HenoABMKHOUM ocH. Teopema IlIteitnepa. MomMeHT uHepIuu
CJIOKHOTI'O Tea.

3amaua: Macca 10 r kucinopozaa Haxoautes npu aapienun 0,3 MITa u Temneparype 100° C. ITocne

HarpeBaHus IPU MOCTOSHHOM JaBJIeHUH Ta3 3aHsu1 00beM 10 1. HaiiTu KonndecTBO TEIIoTHI,

MOJIyYEHHOE Tra3oM.

CocraBui: ['.B. 3ennoBa  VYTtBepxknato: 3aB. kapeapoi O.U. dpyxuHckas
17 nexabpss 2021 r 17 nexabpss 2021 r

DK3aMeHaIMOHHbIE OUIeTHl 3 cemMecTpa

MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKOU ®EJEPAILIMHU
®EJEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JEHUE BBICUIETO OBPASOBAHHUSA

«HangmoHanpHBIH HCCAENOBATENBCKUMN AAEpHBIU YyHUBepcurer « MUDU »
J],I/IMI/ITPOBI'pa,D;CKI/Iﬂ I/IH)KeHepHO-TCXHOJ’IOI‘VI‘IECKHI& MHCTUTYT —

dpwman denepaabHOrO ToCyIapCTBEHHOIO aBTOHOMHOIO 00Pa30BaTeNIbHOIO YUpPeXKIeHNs BBICIIIET0 00pa3oBaHMs
«HanmoHaIbHBIN MCCIIeN0BaTeIbCKUI AepHbIi yHuBepcuteT « MVIDVI»

(OVUTV HUSTY MUDW)

DU3NKO-TEXHHUECKUH (PaKyTbTeT
Kadenpa oOrieit 1 METUITUHCKON (DU3HKH

Hampasnenue moaroToBku (CennaIbHOCTB): JucnuruinHa: Ouszuka
18.05.02 Xumudeckast TEXHOJIOTHSL MATEPUATIOB COBPEMEHHOM SHEPIeTHKU ®opma 00y4eHus — O9Has
[Mpodmits MOAroTOBKH XUMHYECKas TEXHOJIOTUSI MATEPUATIOB SIEPHOTO

TOIUIMBHOTO LIMKJIA Cewmectp 3

DKk3aMeHaMoOHHbINA Omter Ne 1

1. OCHOBHOI 3aKOH 2JIEKTPOMarHUTHOW MHAYKIIMH JIJIsl 3aMKHYTOro KoHTypa. [Ipasuio Jlena.
HamnpaBnenue nHIyKIIMOHHOTO TOKa.

2. T'apMoHHMYeCKHE 2JIEKTPOMAarHuTHhIE KoJie0aHus B KojiebaTembHOM KOHTYpe. JuddepennuansHoe
ypaBHEHHE. Y paBHEHHs TaPMOHUYECKUX Koiiebanuii 3apsaa ((t), Hanpsokenus UL (t) u Toka I(t).
Paznuuus mo dase.

3apava: B 1ByX JUIMHHBIX NapajuieIbHbIX TPOBOJIAX, PACCTOSTHUE MEXAY KOTOPbIMH paBHO 0,5 M TOKH
paBHbl 50 A. II1oTHOCTH TOKa HallpaBJIeHbI B IPOTHUBOIIOJIOKHOM HanpasieHuu. Haliaure nHAyKInio
MarHMTHOTIO IOJIS B TOUKE, YAAJIeHHOHN Ha paccrosiHue 0,3 M ot ogHoro u 0,5 M OT Apyroro npoBoja.

OK3aMeHalMOHHbIE OnieTsl 4 cemecTpa

MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3BOBAHUS POCCUNCKON ®EJEPALIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUPEXJAEHNE BBICIIETO OFPA3OBAHUSA

«HauuvoHanpHBU HCCAENOBATENBCKUMN ANEpHBU yHUBepcurer « MUDU »
AVMMUTPOBIpagcKu MHXKeHEePHO-TeXHOJIOTMYeCKU MHCTUTYT —

dpwman dpenepaabHOTO TocyIapCTBEHHOIO aBTOHOMHOTO 00Pa30BaTeTbHOIO YUpPeXXIeH s BBICIIETo 00pa3oBaHId
«Ha1rmoHasIeHBIN MICCTIeIOBaTeIIbCKII siTlepHEIV YHUBepcuTeT «MVIDI»

(OUTV HUSTY MU®N)
OU3NKO-TEXHUYECKUH (PaKyJIbTET
Kadenpa oOmieit u MeTUIMHCKON QU3NKU



Hamnpasnenue moaroToBku (CIEeNUaaIbHOCTD):

18.05.02 Xumudeckast TEXHOJIOTHS MAaTepPHUaJIOB COBPEMEHHOMN SHEPTeTHKI
Ipodums monroToBKH XUMUYECKas TEXHOJIOTHSI MATSPUAIIOB SITICPHOTO

TOIUTMBHOI'O IMKJIa

DKk3aMeHanMoOHHbIN Omier No 1

Jucnnmmmaa: dusuka

®dopma 00yICHHS — OUHAS

Cemectp 4

1. TenoBoe u3nyuenue. CriekTpanbHas IIOTHOCTh dHEPreTHueckoil cBeTuMocTH. KoahdummeHt
norjomieHus. 3akoH Kupxrodga.

2. SlnepHble peakiuu. YpaBHeHUE saepHON peakuun. [ledekT macc siepHoi peakiuu. JK30- U

SHAO0’HEpreTUUecKkue peakuu. [lopor sHI03HEPreTHYEeCKON peaKkIiHU.

3agava: MenHbI MIApHUK, OTAAJICHHBIN OT APYrHUX TeJd, O0JIy4arOT MOHOXPOMATHYECKHM CBETOM
muHON BOiHBI A = (0,2 MKM. [0 Kakoro MakCHMMajabHOTO IMOTCHIMANA 3apSIUTCS MIAPUK, TEPSs
dbotoanekrponsr? Pabora Beixoga A = 4,47 5B.

CocrtaBwi:

I'".B. 3enmosa

17 nexabps 2021

VYT1Bepxkaaro: 3as.

Kadeapoi

O.U. IpyxxuHcKas

17 nexabpss 2021 r

8 YHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE

Tabnumna 8.1 — O6ecnieyeHre TUCIUILIMHBI OCHOBHOM U JIOTIOJTHUTEIIBHON JINTE]

AN CIUITJIMHBI

8.1 IlepeyeHb OCHOBHOI1 U 1OTOJHUTEIbHOI y4eOHOH JIUTEpaTypbl
B mepedeHb OCHOBHOM JIMTEPATYphl BKIIOUYAIOTCS M3aHus, uMeronecs B Gongax oudmmoreku JAUTU
HUAY MU®U (B 251eKTpOHHO-0MOIMOTEYHOM crucTteMe U (vn) oudimoreke JIUTU HUAY MUON).

paTypoii 1O TUCIUTUINHE

N ABTOD HaszBanune Mecto HaumeHnoBanue T'ox Konuuectso
n/m N3AaHUA W3JaTEeNbCTBA | M3JAHUSA 9K3EMITISIPOB
OcHoBHas1 IMTepaTypa
1 CaBenbes, Kypc dusuku. T. 1. CaHkT- Jlanb 2021 9BbC «Jlanb»
U. B. MexaHuka. IMetepOyp https://e.lanbook.com/book/1
MornekyisipHas GHr3HMKa r 52453
2 CaBenbes, Kypc ¢usuku. B 3 T. CaHkT- Jlanb 2022 9BbC «Jlanb»
U. B. Towm 2: DreKTpuIecTBo. IMetepOyp https://e.lanbook.com/book/
Konebanus u BOJTHBI. r 184164
BonnoBas ontuka
3 CaBenbes, Kypc ¢usuku. T. 3: CaHkT- Jlanb 2019 OBbC «Jlanb»
. B. KBaHTOBas onrTuka. [etepOyp https://e.lanbook.com/book/1
AtomHas pusuka. dm3mka | T 17716
TBepaoro tena. Pusnka
aTOMHOTO s1Ipa 1
9JIEMEHTAPHBIX YaCTHIL
4 Cagenbes, COOpHHK BOTIPOCOB U CaHkr- Jlanp 2019 3BC «Jlaub»
H. B. 3aj1a4 1o oo1el pusmke [erepOyp https://e.lanbook.com/book/
r 125441
JlonoHuTe TBHAS JIUTEpPaTypa
4 Uepron 3amagHuK 10 HU3NKe Mocksa OU3SMATIIUT | 2002 20
AT,
Bopo6beB
A.A.
5 Hernad Kypc duzukn Mocksa Beicoras mkona | 2001 10
A.A.
6 3eH1oBa JlaboparopHsiit HJumutpos | JUTU HUAY 2020 25
I'B., MIPaKTHKYM IO 00men rpazm MHUOU
KaraeBa ¢usuke. Yacto 1.
I'.B. MexaHuka



https://e.lanbook.com/book/152453
https://e.lanbook.com/book/152453
https://e.lanbook.com/book/184164
https://e.lanbook.com/book/184164
https://e.lanbook.com/book/117716
https://e.lanbook.com/book/117716
https://e.lanbook.com/book/125441
https://e.lanbook.com/book/125441

7 KaraeBa JlaboparopHsrii HJumutpos | JUTU HUAY 2020 25
I'.B., MIPaKTUKYM T10 OOTIeH rpaj MHUOU
3enrona ¢uzuke. Yacts 2.
I'B., «MomnekynsapHas pusuka u
Tomy6eBa OCHOBBI CTATUCTUYECKON
K.B. TEPMOIUHAMUKI»
8 KaraeBa JlaboparopHsii Hdumvurpor | AUTU HUAY 2019 25
I'B., MIPAaKTHKYM II0 00mIei rpag MHU®U
3enroBa ¢usnke. Yacts 3.
I'B, «DNEKTPUIECTBO U
lomyGeBa MarHeTusm». — 2-€ u3J.,
K.B. HCTIPABJICHHOE U JIOII.
T'omyGeBa JlaboparopHsiii HJumutpos | AUTU HUAY 2020 25
KB, MPaKTHKYM IO 00men rpang MHUoHu
3eH10Ba ¢usuke. Yacts 4
I'B., «Onrtuka. ATomMHas
KaraeBa ¢bu3nKa
' B. — 1-e u3n., cTepeoTHI.
9 3eHI0Ba Meronuueckue yka3aHus Hdumvurpor | AUTU HUAY 2021 25
I'.B. M 3aJIaHUS K rpan MHUOU
MIPAKTUICCKUM 3aHATHSM.
Yacte 1. — 1-e u3n.,
CTEPEOTHII.
10 | 3enmosa Meronuueckue yka3aHHus Humvurpos | AUTU HUAY 2021 25
I'.B. U 3aJaHusl K rpaj MHoHu
MPaKTHYECKUM 3aHATHSM.
Yacts 2. — 1-e u3n.,
CTEpPEOTHII.
11 | 3enmosa MeTonuueckue yka3aHus Humutpos | JUTHU HUAY 2021 25
I'.B. U 3aJaHus K rpaj MHoHu

MPAKTUICCKUM 3aHSITHSM.
Yacts 3. — 1-e u3n.,
CTEPEOTHII.

https://elibrary.ru Hayanas snexrponHas Oubianorexa

8.2 Ilepeuenn pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKANIMOHHOM ceTn « UHTEpHET»

[Iepeuens pexoMeHnyeMbIX IHTEpHET CalTOB:

http://uisrussia.msu.ru Yuausepcuretrckas nHGopMamonHas cucrema «Poccusi»

https://www.labster.com/ BupTyanbsHble 1a00paTOpHH A1l YHUBEPCUTETOB M LIKOJ

http://www.school.edu.ru/ Poccuiickuii 00pa3oBaTesbHbII MOpTaT

http://www.edu.ru/ ®enepanbuerii mopran «Poccuiickoit 00pa3oBaHue»
https://www/chem.msu/ru "Chem Net"- xumuyeckas HHGOpMAIIMOHHAS CETh

http://www.spbdk.ru/catalog/science/section-191/ Cankr-IletepOyprckuii 1oM KHUTH

Tabnuna 8.2 — PekomeH1yeMble 3J1eKTPOHHO-OUOINOTEYHbBIE CUCTEMBI

Ne

HaunmenoBanue pecypca

Tematuka

1

95bC HUAY MUDU:
http://libcatalog.mephi.ru

OO6mas pusmka: MexaHuKa, MOJIEKYJIIpHas
($u3MKa U TEpMOJUHAMUKA, dJIEKTPOCTATHKA,
2JIEKTPOMAarHeTu3M, BOJIHOBAs OINTHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENA,
aToMHast (pu3MKa U KBaHTOBAs MEXaHUKa,
(u3MKa s171pa ¥ SJIeMEHTApHBIX YaCTHI]

3bC «3nanuym» - http://znanium.com

OO6mas pusnka: MexaHuKa, MOJIEKYJIIpHas
(u3MKa U TepMOJUHAMUKA, dJIEKTPOCTATHKA,
2JIEKTPOMAarHeTu3M, BOJIHOBAs OINTHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENA,
aToMHasl (pu3KKa U KBaHTOBAs MEXaHUKa,
(u3MKa s171pa ¥ 37IeMEHTApHBIX YaCTHI]

9BC N30aTeIbCTBA «JIaup»

O6mas ¢u3nka: MeXaHuka, MOJIEKYJIsipHast



https://elibrary.ru/
http://uisrussia.msu.ru/
https://www.labster.com/
http://www.school.edu.ru/
http://www.edu.ru/
https://www/chem.msu/ru
http://www.spbdk.ru/catalog/science/section-191/
http://libcatalog.mephi.ru/
http://znanium.com/

http://e.lanbook.com

(u3MKa U TEPMOJUHAMUKA, SJIEKTPOCTATHKA,
3JIEKTPOMAarHeTu3M, BOJIHOBAsI OITHKA,
KBaHTOBas ONTHKA, (PU3UKa TBEPJIOTO TENa,
aToMHas (PU3MKa M KBAHTOBAsI MEXaHUKA,
(u3MKa s171pa ¥ SJIeMEHTapHBIX YaCTHI]

3BC «Opmnaiit» http://biblioteka-onkin.com

OO6mas pusnka: MexaHuKa, MOJICKYJIIpHAs
(bu3KKa 1 TepPMOJMHAMUKA, 3JICKTPOCTATHKA,
AIIEKTPOMAarHeTH3M, BOJIHOBAsI ONITHKA,
KBAHTOBAsI ONTHKA, (pU3UKa TBEPIOTO Tela,
aTOMHasAa (1)1/131/11(21 1 KBAHTOBAas MCXaHHKaA,
(bu3HKa sIpa U JIEMEHTAPHBIX YaCTHI]

OBC «Aiidykey: http://ibooks.ru

OO6mas pusmka: MexaHuKka, MOJICKYJIIpHAs
(bu3KKa 1 TepPMOJMHAMUKA, 3JICKTPOCTATHKA,
AIIEKTPOMAarHeTH3M, BOJIHOBAsI ONITHKA,
KBAHTOBAsI ONTHKA, (pU3UKa TBEPIOTO Tela,
aTOMHasAa (1)1/131/11(21 1 KBAHTOBAas MCXaHHKaA,
(bu3HKa spa U SJIEMEHTAPHBIX YaCTHI]

9BbC «YHuBepcaipHas
http://biblioclub.ru

ouodIMoTeKay:

OO61mas ¢pu3nka: MEXaHUKa, MOJIEKYJISIpHAs
¢u3MKa U TEPMOTMHAMUKA, IICKTPOCTATHKA,
OJICKTPpOMArH€Tu3M, BOJIHOBAsA OIITHKA,
KBaHTOBAs ONTHKA, (PU3MKA TBEPAOTO Tea,
aTOMHaA (1)I/I3I/IK8, U KBaHTOBas1 ME€XaHHKaA,
¢du3MKa sapa U DIEMEHTAPHBIX YaCTHUI]

OBC «Jlamwpy»: http://e.lanbook.com

OO6mas ¢u3nka: MEXaHUKa, MOJIEKYJISIpHAs
¢du3MKa U TEPMOIMHAMUKA, JIICKTPOCTATHKA,
OJICKTPpOMArH€Tu3M, BOJIHOBAsA OIITHKA,
KBaHTOBasI ONTHKA, (PU3UKA TBEPAOTO TeJa,
aTOMHaA (1)I/I3I/IK8, U KBaHTOBas1 ME€XaHHKa,
¢du3MKa sapa U DIEMEHTAPHBIX YaCTHUI]

DnexTpoHHO-OnbmHnoTeuHas cucrema IPR
BOOKS

OO6mas ¢pusnka, GU3NIECKHUI IKCIIEPUMEHT,
00paboTKa pe3yabTaTOB U3MEPEHUIT

OBbC «KoHCYIBTaHT CTYAEHTa»

O6mas ¢usnka, GU3NIECKUN IKCIIEPUMEHT,
00paboTKa pe3yabTaTOB U3MEPEHHI

8.3 Ilepeuyenr WHPOPMALMOHHBIX TEXHOJOTIHH,

HCIIOJB3YEMBIX IIPH OCYHIECCTBJICHUM

06Pa30BaTeHLHOFO nponecca mo JMCUUIVIMHE, BKJIKOYasA MEepeYeHb NMporpamMmmMHoOro odecrnevyeHust u
HH(l)OpMaIII/lOHHI)IX CIIPABOYHBIX CUCTEM

Ta6nuua 8.3 — [lepedyeHb IMIIEH3MOHHOTO U CBOOOJHO pacIpOCTPaHIEMOro MPOrpaMMHOT0 00ecreueHus!

No HaumenoBanue

1 Windows 10 Pro

2 Microsoft Office

3 Bpayzepsr: Internet Explorer 10, Internet Explorer 9, Internet Explorer 8, FireFox 10, Safari 5,
Google Chrome 17

4 Antunnaruar.BY3

Tabnuua 8.4 — Ilepeuenp npodeccuoHaNbHBIX 0a3 JAHHBIX M HHGOPMALMOHHBIX CIPABOYHBIX CUCTEM

Ne

HaunmenoBanue Tematuka

DNEeKTPOHHBIN agpec

1

I'apanT IIpaBoBas

httgs://www.garant.ru/



http://e.lanbook.com/
http://biblioteka-onkin.com/
http://ibooks.ru/
http://biblioclub.ru/
http://e.lanbook.com/
https://www.garant.ru/

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHHUIIJINHBI

No HaumenoBanue noMenieHui 1Jisi IpoBeACHUS Anpec (MECTOIOJIOKEHUE) IOMEIIICHUH JIUTS
—p BCE€X BUAOB YUESOHOH JIeATETbHOCTH, MMPOBESHUS BCEX BUJIOB YUEOHOU NesITEIFHOCTH,
MPeyCMOTPEHHON YYE€OHBIM ILUIAHOM, B TOM MMPeayCMOTPEHHON YYEOHBIM IIJIaHOM (B CIrydae
4UCJI€ IOMELEHUS JJI1 CAMOCTOSITEIIbHON peanu3anuy oOpa3o0BaTEIILHON MPOTrpaMMEI B
paboTHI, C yKa3aHHEM NepedIHsI OCHOBHOTO ceTeBoi (hopMe TOTIOITHUTEIPHO YKa3bIBACTCS
o0opynoBaHus, yaeOHO HATISAHBIX ITOCOOMIA HamMEHOBaHWE OpraHU3aIiH, C KOTOPOH
Y MCTIOJIb3YEMOT'0 IMPOTPAMMHOT0 00eCTIeUeHUS 3aKJIFOYCH JIOTOBOP)
1 | YueOnas aynuTopus JJisi NpPOBeAeHUS 3aHATHIAN? 433507, YapsHOBCKast 00/macTs, r. JIUMUTPOBTpaz, yiI.
101 Kyiiopimesa, 294
ocaJ0uHbIX MecT — 16; miomans 59.42 kB.M.;
crienuaI3upoBaHHas MeOelb:
VYueOHas nocka — 1 WIT., CTON cTyAeHYeCcKui — 12 mr.,
CTOJI IPETIOJABATENILCKUN — 2 IIT., CTOJ KOMITBIOTEPHBIH
—12 wr.,
cTysps — 31 WT., KOHAULKHOHEP — 1 mT.
TexHn4ecKue CpeacTBa O0YICHHUSL:
KommbroTeps! (MOHHTOp, CHCTEMHBIH OJIOK, KITaBHATypa,
MbImika) — 10 mr., mpoexTop — 1 mT., 3xpaH — | miT.
nporpammHoe obecriedenne: OC Windows XP,
Microsoft Office 10
2 | YueOHas ayaquTopusi JUIsI MPOBeIeHUsI 3aHATHIA 433507, YnpsiHOBCKast 007acTh, I. JJuMUTpOBIrpan, yii.

Ne203

MOCaJ0YHbLIX MeCT — 12; mmomans 52,25 KB.M.;
crieaIn3upoBaHHas MeOelb: yueOHas qocka — 1 mr.,
CTOJI CTYJeHUYECKHH — 12 IIT., CTOJ MpernoiaBaTeIbCKUii
— 1 mT.

CTOJ Ta0OPATOPHBIN — § MIT., CTYNbs — 28 mIT., mKag
JIBYXCTBOpYAThI — 1 IIT., CTOJI MpUCTaBKa — 7 LUT.
HarJsIIHbBIe 00pass! — 10 mT., TTakaTel — 3 mT.,
HaTJBIIHBIE TTOCOOms — 3 mIT., JTabopaTopHBIi KOMIUTEKC
"3akonbl MexaHuku" (JIKM-2) — 1 mr., Tumosoi
MoaynbHbIN kommieke Mexanukal MYK-M1 — 2 mir.
TunoBoi MoyIbHBIN KOMITIEKC Mexanuka2 MYK-M2
—2 mT.

Ycranoska nabopatopHast bBM3 MYK-M3 — 1 mir.

Kyiiobimesa, 294

YueOHasi ayAuTOpHs A/ NPOBEACHHUS 3aHATHH
Ne203a

MOCaJI0YHBIX MecT — 12; uromans 51 kB.M.;
CreMaIN3UpOBaHHast MeOelb:

yaeOHas gocka — | mT., cToxn cryaerdeckuit — 10 mr.,
CTOJI MPEToIaBaTeILCKUIA — | MIT., CTOJ JTabOpaTOPHBIH
— 12 mr.

cTyibs — 30 mr., mxad meHan — 1 mrT., Tym6a — 1 .
KOHIUITMOHEp — | MIT., MIaKaTel — 5 IIT., HATJISATHBIE
rnocoous — 3 mir.,

Texumueckue cpeacTsa oOyuenus: JlabopaTopHsIi
koMIutekc "MouekysispHas Gpusnka u TepMoIuHamMuKa
— 1 wr., XonoAUABHUK JabopaTOpHEI — 1 mT., TUoBoi
KOMILIEKC 000pyAOBaHMSA IS JIAOOPaTOPUH
MOJIEKYJISIPHOH .(DU3UKH U TEPMOJMHAMUKY — | IIT.

433507, YabstHOBCKasi 00acTh, T. JAMMUTpOBTpa, yi.
Kyii0Opmena, 294

YueOHas ayauTopus 115 NPOBeICHUs 3aHATHI
Nell12

ocaJ0uHbIX MecT — 12; momans 48,7 KB. M.;
creuaIM3upoBaHHas MeOelb:

yaeOHas 1ocKa — | IT., CTOJN CTYyACHYECKHH — § mIT.,
CTOJI IIPEToaBaTEeNIBCKUH — | MIT., CTOJI TaOOpaTOPHBII
—13 wr.,

CTYJbs — 26 mWT., mKad IByXCTBOpUYATHIH — 1 mT., TymMba
— 1 m.

HarJsigHbIe 00pa3iel — 10 mT., mIakaTel — 5 mT.,

433507, YapsHoBckast 001acTp, r. JJUMUTpOBIpa, yi.
KyiiOpmmena, 294




HarJIsAHbIE TTI0CO0us — 2 mT.,

Texauyeckue cpencTra ooydeHus: JlabopaTopHbIi
KoMILTEKC "DiekrpoMarautHoe moje" (JIKD-1) — 1 mr.,
TunoBol MOIYJIbHBIN YI€OHBIH KOMITIIEKC
OnexrpudectBo U MarHeTusMm MYK MYK-DMI — 8 mr.
Y4yeOHast ayAuTOpHsA 1Jis1 IPOBEACHUS 3AaHATUHI 433507, YapsHOBCKast 00/macTs, r. JIUMUTPOBTpaz, yiI.
Nel08 Kyi6pimesa, 294

ITocamounsie Mecta — 12; mmomans 51 kB.M;

ydeOHas gocka — | IIT., CTOJ CTYAEHYECKHUH — § MIT.,
CTOJI IPETIOIaBATENILCKUN — | IIT., CTOJ 1a00paTOPHBIN
—13 wr.,

CTYJIBSI — 26 10T., Kad JBYXCTBOpYATHIA — 1 mT., TymMOa
— 1 .

HarJsIIHBIe 00pa3is! — 10 mT., IrakaTel — 5 mrT.,
HalIsAHBIE TTOCOOuS — 2 mT.,

JlabopatopHsie onrtnaeckue koMiutekesl JIKO,
MOTyTIFHBIMHE J1a00paTopHEIMU KoMImiekcaMu MY K-
OB, MYK-OK, MVYK-O, ycTaHOBKH AJISI H3y4ICHUS
3aKOHOB F€OMETPUIECKON ONTHKH, HHTEP(HEpEeHINN
cBeTa, MU(PaKLUK CBETa, NOJISIPU3ALUH CBETa,
YCTaHOBKH JJIs1 UCccleoBaHus: cueTuynka I eiirepa,
nepuo/a noJjiypacrajga paiuoakTHBHOTO AJIEMEHTA,
CTaTUCTUYECKOI'0 XapaKTepa paJHoaKTUBHOIO pacnaja

10 OCOBEHHOCTHU OPTAHU3AIIMN OBPA3OBATEJIBHOT'O ITPOLIECCA JJIA
NMHBAJIMJOB U JINL C OTPAHNYEHHBIMM BO3MOXHOCTAMU 3/ J0POBbA

OOyueHre MHBAIUIOB U JIML C OIPAaHMYEHHBIMH BO3MOKHOCTSMM 3[10POBbSI OCYLIECTBIISIETCS B
COOTBETCTBHH C:

— IlopsinkoM opraHu3alud W OCYIIECTBJIEHUS 0Opa30oBaTENIbHOM  AESITEIBHOCTH IO
oOpa3oBaTeNpHbIM IMporpaMMaM — IporpamMmaM 0OakajaBpuaTa, I[porpaMMaM CIIELUAIUTETa,
nporpammam maructparypsl (IIpukas MunoOpuayku PO ot 05.04.2017 Ne 301);

— llonmoxennem 00 opraHu3auud OOy4Y€HHUsS CTYACHTOB-MHBAJIHWJIOB U CTYJIEHTOB C
OTrpaHU4YECHHBIMU BO3MOXKHOCTAMU 310poBbs B HUAY MU®DH, yrBepxkaenusm 29.08.2017T.;

— MeroanueckuMu peKOMEHJAIUsMU [0 OpraHU3allMM 00pa30BaTENIbHOrO Mpolecca s
oOyueHUs: WMHBAIMJIOB M JIMI C OTPaHHMYEHHBIMH BO3MOXXHOCTSIMH 37I0pOBbSI B 00pa3oBaTEIbHBIX
OpraHu3alMsIX BBICHIETO O0Opa3oBaHUS, B TOM 4YHUCJIE OCHAIEHHOCTH 00pa30BaTENbHOrO Ipoliecca
(yTBepkIeHbl 3a-MecTuTeneM MuHuctpa odpasoBanus 1 Hayku PO A.A. Kinumossim ot 08.04.2014 Ne
AK-44/058H).




JlonoiHeHNMsI ¥ N3MEHEeHHUsl B padoyeil mporpaMmme
AMCUUIJIMHBI HA 20 /20 y4.T.

Buecennbie nsmenenus Ha 20 /20 yueOHBIN T

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

L) ;
)
WU OeNaemcs OMMemKa 0 HeyenecooOPasHOCU 6HEeCeHUS KAKUX-TUb0 UsMEHEeHUN Ha OaHHbII Y4eOHbLI

200

Pabouas nporpamma nepecMoTpeHa Ha 3aceJaHUH Kadeapsl

(0ama, HoMep NPOmMoKoNA 3acedaHs Kagheopwl, NOONUCH 3d8. Kageopoil).

COI'NTACOBAHO:

3aBeqyromuii BeITycKaromen kadeapoit
HaumMeHo8aHue Kageopvl  TUYHASL NOONUCL  PACUUDPOBKA NOONUCU  0amd

PyxoBonurens OOII,

yuc€Has CTCIICHb, JOJDKHOCTD
JUYHAA NOONUCL  PACUUPDPOBKA NOONUCU  0ama




