MMUHOBPHAYKH POCCHUUA

DenepajbHOE TOCYIAPCTBEHHOE OKOKETHOE 00pa30BaTe/ibHOE YUpeKAeHue BbICIIEero
o0pazoBanust «I'opHO-AJTaliCcCKHil rOCy1apCTBeHHbIN YHUBEPCUTET)
(®I'bOY BOTAI'Y, T'AI'Y, I'opHO-AJuTalicKMidl TOCY1aPCTBEHHbI YHUBEPCHUTET)

dusuka

paboyas nmporpaMma JUCHUILIAHBI (MOJTYJIs)

3akperuieHa 3a kadenpoit

VYueOHbIH mI1aH
04.03.01 Xumus

04.03.01_2023_133.plx

kadenpa maremaTuku, GU3NKU U HHGOPMATHKH

XUMHS OKPYKAIOILEH Cpe/ibl, XHMUYECKasl KCIIEPTH3a U IKOJIOTHYECKasi 0€30MacHOCTb

Kpanudukanus O0axanasp

dopma oOyueHns Oo4Hast

OO0mast Tpy10eMKOCTb 12 3ET

YacoB 1o yuyeOHOMY IUIaHY 432
B TOM 4YHUCIJIC:
ayJIUTOPHBIC 3aHATHUS 188
caMoCTOsTebHas paboTa 1243
4acoB Ha KOHTPOJIb 113,1

Bunp! kouTpOIS

dK3aMeHkI 2, 4, 1
3a4eThI 3

Pacnpeneﬂeﬂne YacCcoB JUCHMIIJINHBI 110 CeMeCTpam

B CEMCCTpax:

Cemect
(<Kypc>.<CeMeCT§ Ha Kypce>) 11 2(12) 3(21) 4(22) Utoro
Henens 17 2/6 16 18 1/6 16 4/6
Bun 3aasTHii vII PII vII PIT v PIT v PIT VI PIT
Jlexmuu 10 10 12 12 16 16 16 16 54 54
JlabopaTtopHbie 42 42 24 24 34 34 34 34 134 |134
Koncynbranuu (ass cTyaeHra) 0,5 0,5 0,6 0,6 0,8 0,8 0,8 0,8 2,7 2,7
KonTtpons camoctosiTenbHoi pabotel npu nposeaenun |0,25 10,25 10,25 10,25 10,45 0,45 10,25 0,25 0,9 0,9
aTTeCTaluul
Koncynpranuu nepen sk3aMeHOM 1 1 1 1 1 1 3 3
HWroro ay. 52 52 36 36 50 50 50 50 188 |188
KonrakrHast pabota 53,75 153,75 (37,85 |37,85 [50,95 (50,95 [52,05 |52,05 [194,6 (194,
Cam. pabora 195 (19,5 |354 354 48,2 (48,2 21,2 21,2 |124,3 |124,
Yacel Ha KOHTPOJIb 34,75 (34,75 |34,75 |34,75 (8,85 8,85 34,75 (34,75 [113,1 |113,
HUtoro 108 [108 |108 |108 |108 |108 |108 |108 432 432




Iporpammy coctarmumn(u):
porpamy (m) S
Cmapwuii npenodasamens, Huxonaesa Examepuna I'puzopvesna

PaGoyast nporpamMMa THCLMMIHHEL
Dusznka

paspaloTaHa B cootBeTCTBHH ¢ DIOC:
DenepanbHELl rocy 1apCTEEHHBIH 0GPA30BATETHHEL CTaHIAPT BBICLIETO 0GPa30BaHus - GakalaBpHAT 110 HANPABIEHHIO
noaroroeky 04.03.01 Xumus (npukas MunoGpayku Poceun ot 17.07.2017 . Ne 671)

COCTAB/ICHA HAa OCHOBAHHH y‘ICGHOFO InaHa:

04.03.01 Xumus
YTBEPIKICHHOTO yYEHBIM COBETOM By3a OT 26.12.2022 mpotokon Ne 12.

PaGouas nporpamMma yTeepiIeHa Ha 3acenaHmu Kaeape
Kadeapa MaTeMATHKH, GHIHKH U HHPOPMATHKH

[potokon ot 09.03.2023 mpotokon Ne 8

W.0.3am.xadenpoii: Bornanosa Pasa AnexcaHIpoeHa ‘(@/



BusupoBanue PII/] 15t ucno/iHeHUsI B 04epeiHOM y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnonHeHus B 2024-2025 yueOHOM roay Ha 3aceJaHuu Kadeapbl
Kadeapa MmaTeMaTUKH, PU3NKU U HHPOPMATHKH

[Iporokomor 2024r. Ne
3aB. kadenpoii u.o.3aB.xkadenpoii: bornanosa Paga AnekcannposHa

Buzuposanue PIIJI nns ucnonHenusi B oueperHoM yueGHOM rogy

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa s
ucnonHeHus B 2025-2026 yueOHOM rofy Ha 3acelaHuy Kadeapsl
Kadeipa MaTeMATUKH, GU3NKH 1 HHPOPMATHKH

IIpotokomor 2025r. Neo
3aB. kadenpoii u.0.3aB.kadenpoii: bormanosa Paga AnekcanapoBHa

Buzupoanue PIIJI x5 ucnonHeHusi B ouepeHoM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa Jyis
ucnoyHenus B 2026-2027 yueOHOM roay Ha 3acegaHuu Kadeapsl
kadenapa MaTeMaTHKH, PU3NKH U HHPOPMATHKH

[Iporokomor 2026 r. Ne
3aB. kadenpoii u.0.3aB.kadenpoii: bormanosa Paga AnekcanapoBHa

Buzuposanue PIIJI nns1 ncnonHeHus1 B ouepegHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa Jis
ucronHenus B 2027-2028 yue6GHOM TOAY Ha 3aceIaHny Kabeapsl
Kadeapa MaTeMaTHKH, (PU3MKH U HHPOPMATHKH

IIpotokomor _ 2027r. Ne
3aB. kadenpoii u.o.3aB.kadenpoii: bornanora Paga AnekcanapoBHa



1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJIMHBI

1.1|[Jenu: 1. O3HaKOMIJICHHUE C OCHOBHBIMH 3aKOHAMHU (UIUKH
2. O3HaKOMJICHHE C METOJIAMH PEIICHUS 33/1a4 U3 PA3IMYHbIX pa3aenoB GU3UKK (MEXaHHKa, MOJICKYJIsIpHast QU3NKa U
TEPMOJMHAMHUKA, JICKTPHYCCTBO U MATHETH3M, ONTHKA, aTOMHAs (hH3UKa)

1.2|3a0auu: - 3HAKOMCTBO C TEXHUKOW U MPAKTUKOHN MPOBEACHHUS (HU3NIECKOTO IKCIIEPUMEHTA
-Pacmmpenne ectecTBEeHHOHAYYHOTO KPYro30pa, 3HaKOMCTBO € POJIbIO (PU3MKH B XUMHH, HayKax 0 3emiie, OHOI0THH.
- ®opMupoOBaHNE HAYIHOTO MUPOBO33PEHHS U COBPEMEHHON (PM3NUECKOM KapTHHBI MUPa

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huka (pa3gen) OOITL: b1.0

2.1|Tpe6oBaHns K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|{MatemaTuka

2.2 Hﬂcul/lﬂ.ﬂl/lﬂbl U MPaAKTHKH, Uil KOTOPbIX OCBOCHHE JAHHOMN AUCHUNIHHBI (MOZlyJ'Iﬂ) He00X0IUMO KAK
npeamecTByouiee:

2.2.1|be30omacHoCTE KU3HEAEATEILHOCTH

2.2.2| AHanuTHuecKass XUMUs

2.2.3|Ddusnueckast XUMUs

2.2.4|Paguoskoaorus

2.2.5|DU3HKO-XMMUYECKHE METOIBI HCCIIEIOBAHUS

2.2.6|Metozs! aHann3a OHOIOTUYECKH AKTUBHBIX BEIIECTB

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIAIITAHBI
(MOJYJIST)

OIIK-4: Cnoco0eH NJaHUPOBATh Pad0THI XMMHYeCKOii HAIPABJIEeHHOCTH, 00padaThIBATh U HHTEPNPETHPOBATH MOJYyYeHHbIE
Pe3yJabTaThI C HCMIOJIB30BAHNEM T€OPETHYECKHUX 3HAHUN U MPAKTHYECKUX HABBIKOB PeLIeHUs] MATEeMATHYECKUX U
uznyecknx 3aaay

HN-1.0IIK-4: ITonnuMaeT NPUHIUIBI HAYYHOI0 IIAHUPOBAHMUS, AHAIN3a, 00pPAa00TKH H MHTePNPeTALMH Pe3yJIbTaTOB
AesiTeIbHOCTH B 00J1aCTH XHMHH

3HaeT MPHUHIMITEI HAYIHOTO TJIAHUPOBAHMUS, aHAIN3a, 00paOOTKH U MHTEPIPETALUH PE3YIbTATOB JCATSIBHOCTH B 00JACTH XUMUH U
¢buzuku

H-2.0I1K-4: IlpumensieT TeopeTHYeCKHE 3HAHUSA W NPAKTHYECKHE HABBIKH /11 PeLIeHUs] MATeMaTHYeCKHX U (PU3NYECKHX
3a1a4 npu 00padoTKe M HHTEPIPETALMH N0JIYYEHHBIX Pe3yJbTaToB

Bna;[eeT MPAKTUYICCKMMU HAaBbIKaMU UIS PEIICHUSA MATEMATUYCCKUX 1 (1)PI3I/I‘I€CKI/IX 3aja4 npu 06pa60TKe " UHTCpHIpETAllun
IMOJTYUYCHHBIX PE3YJIbTATOB

HU/I-3.0I1K-4: Pemaetr maTeMaTHyeckne 1 (pu3nvecKue 3a1a4u MPHU IVIAHUPOBAHUY, 00padOTKe M HHTEPNPEeTALNHU
MOJIy4€eHHBIX Pe3yJIbTATOB

VYmeer peuiatb MaTEMATHICCKUEC U (1)I/I3I/I‘IGCKI/IG 3aJa4u IpH IJIaHUPOBAHUH, 06pa6OTKC W UHTEPIIPETALUU IMOJTYUYCHHBIX PE3YIILTATOB

4. CTPYKTYPA U COJIEP’)KAHME JUCIUAIIIMHBI (MOLY.JIsT)

Kon HaumenoBanue pa3nesios u tem /Buj | Cemectp / | YacoB | Komneren- | Jluteparypa | Unte | Ilpumeuyanue
3aHATUS zansaTus/ Kvbe 107011 DAKT.

Pazgen 1. Yacte 1_Mexanuka
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1. Kunemaruxka. BekropHoe u
KOOPJIMHATHOE OIUCAHUE MOJIOKECHHUS
touku. Tpaektopus. IIyTs. Ilepemenienue.
Cxopoctb. CpenHsisi CKOPOCTb.
MrHoBeHHas ckopocTb. CBSI3b CKOPOCTH U
KOOpJHMHATEIL. Y CKOpEHHE.
PaBHOYCKOpEHHOE TIPSMOJIMHEITHOE
IBmkeHue. ['padudeckoe npeacrabBieHue
KWHEMaTU4eCKUX 3aBUCHMOCTEH.

2. KpuBonuneitHoe ABIKEHUE.
HopmainsHoe 1 TaHreHIMalIbHOe
ycKopeHue. J[BUKeHue 110 OKpYKHOCTH.
YrnoBbeie KOOpIMHATA, CKOPOCTH,
YCKOPEHHE, UX CBS3b C IPYTUMHU
KWHEMAaTU4YECKUMH BEJIMYMHAMH.

3. Ilepssrii 3akoH HproToHa.
WuepruanbHble cucTeMbl oTcueTa. Macca.
Nmnynsc. Cuna. PaBHOoelicTByOMmIAs CHIT.
Bropoii 3akon Hetotona. Bums! cui.
Tpernii 3axoH HeroToHa. 3akoH
COXpaHEHUs UMITYJIbCa JJIS1 MaTepHaIbHOM
TOYKHU M CUCTEMBI TeJI. JIBIKEHUE LIEHTpa
Mmacc.

4. Pabora cuinbl. Kunetudeckas sHeprus.
KoncepBaruHsbie cuibl. [lorennmanpHas
sHeprusi. CBsi3b CUIIBI U TIOTEHIIUAIA.
3aK0H COXpaHEHMs PHEPTUH IS
MaTepHaJIbHOW TOYKH B TOJIE
KOHCEPBATUBHBIX CHJI. 3aKOH COXPaHEHHS
SHEPIUU JUIS CUCTEMBI Tell B IOJIe
KOHCEPBATUBHBIX CHJI. 3aKOH COXPaHEHHS
sHepruu. Buapl sHeprum.

5. MomenT umnyinbca. MOMEHT CHITBL.
VYpaBHeHrE MOMEHTOB. MOMEHT
OTHOCHUTENILHO OCH U €T0 CBOWCTBA.

6. AGcomoTHO TBepoe Tea0. MoMeHT
nHepuuu. Teopema Lllreitnepa.
Du3nvecKkuii CMbICT MOMEHTAa UHEPIUHU.
MomeHT nHepuuu crepkHsa. MOMEHT
uHepimy HuiHapa. OCHOBHOE YpaBHEHHE
JTUHAMUKH BPAIATEIbHOTO JBYKEHHS.
AHaJorust Mex1y HoCTynaTelbHbIM U
BpalaTeIbHbIM IBHKECHUEM. 3aKOH
COXPaHEHUS] MOMEHTA UMITYJIbCa.
Kunernueckas sHeprus Bpalaromerocs
Tena.

7. KonebaTenpHOE IBIDKEHUE.
T'apmoHnueckue KoedaHus, UX CBOMCTBA
Y XapaKTePUCTUKU. Y paBHEHHSI KOJICOaHU
JUIS IPYKUHHOTO MasiTHUKA. Y paBHEHHS
KOJICOaHU 1151 PU3HUUECKOTO U
MaTeMaTH4YEeCKOTO MasTHHUKA. 3aTyXarollue
KoJsieOaHus. BeIHYKICHHBIE KOJIeOaHHUSI.
Pesonanc.

/JTex/
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JI1.1 J11.2J12.1

1.KoHTponbHast
paboTta no
MEXaHUKe
2.
OK3aMeHalnOHH
BI€ BOIIPOCHI K
sKk3aMeny (1-i
cemectp)

1.2

JlaGopaTopHO-TIPAaKTHYECKHE 3aHATHSI.
1. Kunemaruka nocrynaTenbHOTO U
BpaIaTEIbHOTO ABHKCHHUSI.

2. luHamMKKa MaTepHajJbHOM TOUYKH.
3axoHbl HetoTona. CroskeHue cui.

3. 3aKOH COXpaHEHHUS UMITyJIbCa. 3aKOH
COXPaHCHUS SHEPTHH.

4. 'apmoHHnyeckue KojeOaHus.

5. KonrponbHas touka. /J1a6/

20

1J1-2.01IK-
4 UNI-
3.0l1K-4

JI1.1 J11.2J12.1

Cnucoxk
TEOPETHYECKUX
BOTIPOCOB K
3aIIuTe
71a00paTOPHBIX
pabor




1.3

JIabopaTopHbI NpaKTUKYM

1. ®u3nveckre n3MEpPEeHHst ¢ TOMOIIBIO
IITAHTEHIUPKYJISL Y MUKPOMETpA.

2. 3y4yenne paBHOYCKOPEHHOTO
JIBHDKEHUS

3. 3y4enne 3aKOHOB TUHAMHUKHA

4. N3MepeHHe CKOPOCTH IIyJIU IIPU
MIOMOIIY OAJUTUCTHYECKOTO MasiTHUKA
5. I3sMepeHne MOMEHTa HHEPLUH
MmasitHuka ObepOeka

6. I3MepeHue BA3KOCTU Macjaa METOI0M
Croxkca /JT1ab/

22

1/1-2.0TIK-
4WJ-
3.011K-4

JI1.1 J11.2J12.1

Coucox
TEOPETHIECKIX
BOIIPOCOB K
3alluTe
1a00paTOPHBIX
pabor

Pa3znen 2. Yactb 2_MoJiekyaspHas
(u3HMKa 1 TEPMOIUHAMHUKA




2.1

1. OMnupuyecKue ra3oBble 3aKOHBL
Vpasuenne Knaneiipona - Menneneena.

W neanbuslii ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETHUECKOW TEOpHH
UJlealbHOTO ra3a. BHyTpeHHsI sHeprus
uzaeanbHoro rasza. Yucio creneneit
cBo6obl. 3akoH bonblmaHa o
PaBHOMEPHOM pacmpeeTIeHIH TeIUIOBOH
SHEPIUU 10 CTEIEHAM CBOOOIBL.

2. IlepBoe Ha4aIO TEPMOAUHAMUKH.
PaGora raza. Temnora. M3omporeccs.
TernoeMKOCTb yaenbHas U MOJISIpHAsL.
TermioeMKoCTb IpU Pa3IUIHBIX
n3onporeccax. CoorHomenne Maitepa.
Annabatudeckuii mpoecc. YpaBHEHUE
[Iyaccona.

3. Tennossle Mamunsl. Huxi Kapho.
MaxkcuManbHBIH K.I1.J. TeIJIOBOM MaIlIuHbI.
Bropoe Hayano TepMoIHHAMUKHI
(nocrynat TomrcoHa).

4. IlpuBeneHHas TemIoTa. DHTPOMHSL.
OHTponus Kak QyHKIUS COCTOSHUS
TEPMOANHAMHUYECKON CHCTEMBI.
H3meHeHue SHTPONUY UAEaIbHOTO rasa
NP Pa3IMIHBIX U30IPOLIECcCaX.
H3meHeHue SHTPOIUY [IPU HarPEeBaHUU U
(hazoBbix nepexonax. OOpaTHMbIC U
HeoOpaTHMBbIe IIPOLECChl.  DHTPONUS KaK
Mepa HeoOpaTHMOCTH IPOIIECCOB B
3aMKHYTOH cucreme. [IpuHnun
BO3paCTaHUs YHTPOIIMH B 3aMKHYTHIX
cucreMax. Jlerpaganus SHEPruu B
3aMKHYTOH cucteme. CTaTUCTHUECKUN
cMbIci 3HTponud. [Ipodiema “rerioBoit
cmeptH Beenennoit”. TIpoGnema
(u3MIeCKOro onucaHusi GHOIOrHIECKON
JBOJIOLHH.

5. CKOpOCTb TEIJIOBOTO ABMXKEHUS
MOJIEKYJ WIeabHOTO Ta3a. Pacnpenenenne
MOJIEKYJ U/I€aIbHOTO Ta3a [0 CKOPOCTSM.
HawuGonee BeposTHast CKOPOCTb.
M3menenue pacnpeneneHus npu
n3MeHeHuH temmeparypbl. Onbit [ltepHa.
6. bapomerpuyeckas popmyia.
ATmocdepa 3emin, ee COCTaB M CTPOCHHUE.
Pacnpenenenne bonbumana 11 Monekyi
WJIeabHOTO Ta3a B MOTEHINAIHLHOM TIOJIE.
Bpoynosckoe nmkenue. OmwiT [leppena.
7. SIBnenus nepenoca. OGIIHOCT 3aKOHOB
UTSL SIBJICHUH TiepeHoca. CpeHsist ATHHA
cBOOOTHOTO MpoOera MOJIEKYJI, e
3aBHCUMOCTbH OT Pa3JIMUHBIX [TAPAMETPOB.
Juddysns B razax. 3akon Ouka.
Koadduument nuddysuu u ero
3aBUCHMOCTD OT Pa3IMYHBIX [TApaMETPOB.
TennonpoBoaHOCTH Ta30B. 3akoH Dypbe.
3aBucumocTs kodddurmenta
TEIJIONPOBOJHOCTH OT JABJICHUS M IPYTUX
napameTpoB. TeXHHUeCKUi BakyyM.
Bsiskoe Tpenue B razax. 3akoH HeroToHa.
3aBUCHMOCTB KOd(duIeHTa BSI3KOCTH OT
Pa3IMYHBIX TapaMeTpoB. CBA3b MEXIY
K03 GUIIEHTaMH [IEpeHoCa.

8. CoiicTBa peallbHbIX a30B. Y paBHEHUE
Ban-nep-Baansca. UzoTepmbt
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4

JI1.1 J11.2J12.1

Tectupyromue
3a7a4M 110
MOJIEKYIISIPHOM
¢busuke,
TEPMOJNHAMUKE

OK3aMeHaIMOHH
bI€ BOIPOCHI (2-
i cemecTp)




peanbHbIX Ta30B. OnbIT DHIpIOCA.
Kpurnueckast remneparypa. [lap.
Cxxmxenue razoB. Vcnapenue u
koHzeHcanus. Kunenue. HacoieHnHbIi
nap. BnaxxHocts Bo3yxa.

9. CBoMiCTBa U CTPOEHUE KUAKOCTEH.
[ToBepXHOCTHOE HaTSKEHHE.
KoadduimeHT NoBEpXHOCTHOTO
HaTspKeHHus. CBOOOHASI SDHEPTHUS
MIOBEPXHOCTH XKHUJIKOCTH. Biusaue
IpUMecel Ha MOBEPXHOCTHOE HATSKEHHE.
[ToBepXHOCTHO-aKTHUBHBIE BELECTBA.
CmaunBanue. JlaBieHue 1oJi H30THYTOMH
MOBEPXHOCTHI0. KanuiuisapHsle sBiIeHus.
®opmyna bopenm-Xiopena.

/JTex/

2.2

JlaGopaTopHBIi PaKTHKYM

1. BpoyHoBckoe nBmxeHue yacTuil. OmbiT
ITeppena.

2. OnpeneneHue JJIMHBI CBOOOIHOTO
mpobera MoJIeKyJI BO3/1yXa.

3. Nzyuenue 3akoHa boiins-Mapuorra.
4. N3mepenue mokasarens aquadaThl
meronoM Knemana-Jlezopma.

5. OnpeneneHre abCOMOTHOM U
OTHOCHTEJILHOHN BIIa)KHOCTH BO3yXa
MICUXPOMETPHYECKUM MeTo1oM /JTab/

24

WJ1-2.0TIK-
4

JI1.1 J11.2J12.1

Criucok
TEOPETUYECKUX
BOIIPOCOB K
3ammre
mabopaToOpHBIX
pabor

Paznen 3. Yacts 3_DaekTpuuecTBo u
MarHeTu3M




3.1

3. DneKkTpocTaTUKa

1. DnexTpuueckuii 3apsiz.
ONeKTPOCTaTUUECKOE B3aUMOJICHCTBUE.
3axon Kymona.

2. . DIEKTPOCTaTUUECKOE TI0JIE.
Hampsoxernocts mosst. [puainn
cynepro3uunu. CHIOBbIC JIMHUH TOJISL.
[one pumosns. J{Umoe B 3IEKTPUIECKOM
noJne.

3. DnexTpuuecKuit MOTEHITHAI.
OKBUITOTEHIIMAIbHBIE TOBEPXHOCTH. CBS3b
MOTEHIIHaJIa C HAPS)KEHHOCTHIO
3NIEKTPUIECKOTO MOJISL.

4. DNeKTpOCTaTUIECKOE T0JIe B BEIIECTBE.
[one B npoBOAHMKAX.
DNeKTpOoCTaTHYECKAs 3aIIHTA.
JIM3IEKTPHUKH B DJIEKTPUYECKOM IIOJIE.
[onspuzamus. CsizaHHBIE 3aPSABL.
JwuanexkTpudeckas mpoHUIIaeMOCTh. Buabt
JUIEKTPUKOB. CerHeTONIEKTPHUKH.
IIpe30amexTpuKy.

5. Teopema Octporpanckoro-I'aycca.
Ilone 1 moTeHIIMAN paBHOMEPHO
3apsDKEHHOTO Iapa, chepbl, HUTH U
TUIOCKOCTH.

6. Teopema I"aycca 11t AMAIEKTPHYECKON
cpelpl. DIEKTPHUECKOe CMEIIEHHE.
I'pannyHbIe yCIOBUS HA TOBEPXHOCTH
paszena AUNIEKTPUKOB.

7. Dnexrpudeckast eMKoCTb. EMKOCTB
YeIMHEHHOTO poBoAHNKa. EMKoCTh
mapa. Kongencaropsl. I[lnockuit
KOHJICHCATOP. 3aKOHBI CIIOKECHUS
e€MKOCTeH

8. DHeprus >NeKTPUIECKOTO TOJIA.
O0beMHas IIOTHOCTh YHEPTHU.

4. IlocTosHHBIN TOK. MarHuTOCTaTHKA.
ONeKTpOMarHUTHOE MOJIe

1. Dnexrpuueckuit Tok. Crna Toka.
OnexTpoasmkyas cuia. CTopoHHHE
cuibl. Hampsbkenue. 3akon Oma.

VY nenpHOE CONPOTHUBIICHUE U €0
3aBHCUMOCTh OT XUMHUYECKOT'O CTPOCHHS
BEIIEeCTBa U Temneparypsl. IlnoTHocTs
Toka. 3akoH Oma B quddepeHuanbHoi
dhopme. MorHoCTh TOKa. 3akoH OMa Jyist
nosiHo# nenu. 3akoH /xoyns—JleHna.
IIpaBuna Kupxroda. IlpaBuia cnoxenus
COTIPOTHBIICHHSI.

2. KoHTakTHas pa3HOCTb OTEHIIHAJIOB.
®opmyna Hepuera. Tepmo3IC.
ONeKTpoHHAas TEOpHs IPOBOAUMOCTH
metaiioB pyne-Jlopenna. Tok B
anekTponuTax. TOK B ra3ax.

3. ®eHOMEHOJIOTHSI MAaTHUTHOTO TOJIAL.
Onsitel [xunpbepra. OnbiT Ipcreaa.
OmneIThl AMIiepa.

4. 3axon buo-Casapa-Jlamnaca.
MarHuTtHOe 1ojie KpyroBoro BUTKa U
IPAMOro Toka. MarHuTHoOE MoJjie
JIBUTAIOIIErOCs TOUYEYHOTO 3apsiia.

5. [leiicTBHE€ MarHUTHOTO TIOJISI HA TIPOBOJ
¢ TokoM. Cuna Amnepa. TpakroBka
OIBITOB AMIIEpa B TEPMUHAX MarHUTHBIX
uHAyKIMd 1 cwil. OpueHTHpyolee
JIelicTBE MarHUTHOTO
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WJ1-2.0O11K-
4

JI1.1 J11.2J12.1
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T0JIs1 HA KPYTOBOM BUTOK C TOKOM.
Maruwutssbiif Moment. ['unoresa Ammepa.
JlelicTBrE MATHUTHOTO TOJISI HA TOYEYHBIN
3apsan. Cuna Jlopenna. Yactuma B
MOCTOSIHHOM MarHUTHOM II0JIE.
Huknorponnas gactora. Macc-
cnexrporpad. [IBiKkeHne 3apsKeHHBIX
yacTul] B MarHutocdepe 3emian. IbhexT
Xomna.

6. Teopema 0 IUPKYISIIANA OIS
MarsuTtHOe 1oJie COJICHOU A, IPSIMOTO
TOKa, TOKOBOTO JINCTA. AHAJIOTUS MEXKTY
AJIEKTPUYECKUM ¥ MarHUTHBIM MOJISIMU
Pa3IMYHBIX KOHPHUTYpaIui.

7. MarnutHoe noJie B Bemectse. [ua- u
napaMarHeTuku. GeppoMarHeTuKu.
JlomeHHas cTpykTypa heppOMarHeTHKOB.
HamarnnuuBanue ¢peppoMarHeTHKOB.
T'ucrepesuc. Temneparypa Kiopu.
MarnuTtHas npoHUIIaeMoCTh. MarHUTHBIC
MaTepuanbl. [ paHUIHBIE YCIOBHS Ha
rpaHMIe pa3zesa MarHeTUKOB. MarHUTHOE
SKpaHUpPOBaHUE.

8. DnexTpoMarHuTHast MHAYKIHSL.
MaruutHsriii motok. 3akon dapazes.
IIpaBuno Jlenuna. Texuuueckue
TIPIITOKEHUS DJIEKTPOMArHUTHOM
MHYKIMU: TeHepaTop NepPEMEHHOT0 TOKa,

TpaHcHOopMaTOp, ACHHXPOHHBIN JIBUTATEIb.

Camounaykuust. CHETIeHHBIA TOTOK.
NHnykTuBHOCTE. DHEPTUs MATHATHOTO
nons. O0beMHas INIOTHOCTh SHEPTHU
MarHuTHOTO TOJI.

9. DNeKTpOMarHUTHBINA KOHTYP.
CBoOomHbIe KOTeOaHVs B KOHTYpE.
IIpeBpaiienue 3Hepruii B KOHTYpeE.
JuddepeHnuansHoe ypaBHCHHE
cBOOOHBIX KonebaHuil. 3menenue co
BpEMEHEM 3apsiJia KOHAEHCATopa U TOKa B
KoHType. ['apmoHnueckue koaebaHusl.
Awmraryaa, ¢asa, 9acToTa, DUKITHYecKas
4acToTa, nepuoA. BekropHas quarpamma.
Croxenune KoneOaHui.

10. 3aTyxarouue konebanus. Bpems
3aryxaHus. Kpurudeckoe conpoTuBieHHE.
J1oOpOoTHOCTH KOHTYpa. BhIHY XK I€HHBIC
kosiebanus. Pezonanc. Mmnenanc.
EmMKocTHOE M MHIYKTHBHOE
conporusienue. Llenu nepeMeHHOro Toka.
3akon OMa /st aMILTUTY.

11. DnexTpoMaruuTHoe noje. Buxpesoe
anekTpudeckoe none. Tokn dyko. Tok
cMmelleHus. YpaBHeHuss MakcBeiia.
ONeKTpOMarHUTHbIE BOJIHBI. OIBITHI
T'epua.

/JTex/

3.2

JlaGopaTopHO-TIPAKTHUECKHE 3aHATHS.
1. DnekTpocTaTHKa.

2. 3aKOHBI ITIOCTOSHHOTO TOKA.

3. Cuna Amnepa. Cuina JlopeHna.

4. MarauTHoe 1oJIe.

5. KontponsHas Touka. /JI1ad/

V/1-2.011K-
4

JI1.1 J11.2J12.1

Criucok
TEOPETUYECKUX
BOIIPOCOB K
3aluTe
11a00paTOpHBIX
pabor




3.3

JIabGopaTopHble pabOTHL

1. DriekTpousmMepuTesbHbIC TPUOOPHI
2. UccnenoBaHue 3aTyXaronMX KoreOaHuH
B ITOCIIEIOBATEIBHOM KOHTYpE.

3. VI3ydeHue 31eKTpOMarHUTHOH
MHIYKIUH.

4. a) I3amMepeHue CONpOTUBIICHUS
METaIMIECKHUX TIPOBOJIHUKOB H
3aBHCHMOCTH €T0 OT TeMIIEPATypPBhI.
I'pagyupoBka Tepmomnapsl.

0) Usyuenue s¢¢exra 3eedeka B
MeTaax.

5. OmbIT Opcrena.

/J1a6/

26

WJ1-2.0I1K-
4

JI1.1 J11.2J12.1

Paznen 4. Yacte 4_Onrtuka. KBanToBas
(puzuka.
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1. Obuue cBoiicTBa BoJH. Buibl BOJH.
[Tonepeunsle U NPOOIbHBIE BOJIHBI.
VYpaBHeHUE BOJIHBL. XapaKTEPUCTUKH
BOJIHBI M CBSA3b MKy HUMU. BonHOBOI
¢pont. dazoBast CKOPOCTb.
JuddepenipanbHoe ypaBHEHHE BOJTHBI
(Ha mpuMepe CTPYHBI).

2. Dueprus BoiHEL [loTOK SHEpTHH.
Bexkrop Ymosa. [Ipunuun cynepnoszunun
BOJIH. CTOSIUME BOJIHBI.

3. ITpunnun INoitrenca. I'eomerpuueckas
ONTHUKA. 3aKOHBI IPEJIOMIICHUS U
orpaxkenus. IIpusma. JInnzel. @opmyna
ToHKOM uH3b1. Cdhepuueckas u
XpoMmaruueckas abeppanu.

4. Nntepdepenius BoyH. Y CIIOBHS
MaKCUMyMa 1 MUHUMYMa HHTepGhEPEHIUN.
Onrudecknii myTsb. UHTEHCHBHOCTH
cymMMapHOH BostHBL. VHTephepeHus
cBeTa. YCI0BUs HaOIIOICHUS
nHTepdepeHin ceeta. KorepeHTHOCTS.
Omnsit FOHra. MuTepdepeHnus B TOHKUX
wieHkax. Konpua HeroTona.
ITpoTuBOOTpaXKaAIOIIE TOKPHITHS.
Hutepdepomerprl Maiikerabcona u Maxa-
Hennepa.

5. dudpakuus. [Mpuniun INolirenca-
®penenst. Meron 300 @penens.
[Inactuaku ®@penens. [Iarao [lyaccona.
Hubpakius Ha menu. Judpaxnust Ha
pemeTke. I TaBHbIE MAKCUMYMBI, TTIaBHBIC
1 BTOPUYHbIE MUHUMYMBI. CHEKTpasbHbII
aHau3.

6. Ilonapusauus ceera.
JIBynydenpenomiieHue B KpUCTaJUIax.
JIuHelHO 1 HUPKYJISAPHO NMOJIAPU30BAHHBIN
CBET U METOJIbI €T0 MOJIYYEHUsI.

7. TenunoBoe uznyyenue. 3akoH Kupxroga.
OKcIepUMEeHTaIbHbIE 3aKOHBI TEIMJIOBOTO
n3nyuenus. [IpobieMbl TEOPETHUECKOTO
ONMCAHMA TETJIOBOTO U3ITy4EHUS.
I'unoresa ITnanka.

8. ®otoaddekr. 3akonsr horoaddekra u
nX 00BSICHEHHE Ha OCHOBE (POTOHHOMH
runote3bl. TpyaHocTH HOTOHHOM
runotessl. KopnyckysipHo-BoHOBas
TEOpHs CBETA.

6. OCHOBBI KBAaHTOBOM MEXaHUKHU

9. Bonus! ne bpoitns. Bonnosas ynkims
U €€ CTaTUCTUYECKUIN CMBICIL.
COOTHOLICHHE HEOIPEICIICHHOCTH.

10. Ypasuenue Ipénunrepa. CBoO01HO
nBuratomasics yacruna. OrpaxeHue
yacTullbl OT 6aprepa. TyHHEIbHBII
a¢dext. CBazanHble cocTosiHUA. YacTHia
B OECKOHEYHO ITyOOKOH MOTEHIHATBLHON
sme. KBaHTOBBIN OCHMIIIATOP.

11. Atom Bomopona. Crostane
3JIEKTPOHHBIE BOJIHBI B KYJIOHOBCKOM
MoTeHUUaNbHOH sime. KBaHTOBBIE ynCa.
DHEePreTU4eCKUi CrIeKTP COCTOSHUM
9JIEKTPOHA B aToMe Bojopoja. M3nyuenue
aToma Bogopoza. [Ipasuina orbopa.
PaspemenHssie 1 3ampelieHHble IepexXobl.

16

WJI-1.01IK-
4 UJI-
2.0TK-4

JI1.1 J11.2J12.1

DK3aMeHaIlMOHH
BI€ BOIPOCHI K
JK3aMEHY




12. Monekynel. KoBanenTHas Xxumudeckas
CBsI3b. DJIEKTPOHHBIH, KOJIeOaTeIbHBIH 1
BpallaTeIbHbII SHEPTETUUECKHE CIIEKTPbL
MoJ1eKyJbl. CHEKTPHI U3I1y4eHUsS MOJIEKYJL.
13. BeinyxJieHHOE u3inydeHue. Jlasepsl.
14. OcHOBBI 30HHOH Teopuu. MeTaisl,
HOJIYNPOBOAHUKH, TUIEKTPUKU U UX
30HHas CTPyKTypa. CoOCTBEHHAS U
IIpUMECHas IPOBOAUMOCTD
MOJTYyTIPOBOTHUKOB. ONTHYECKHE CBOIICTBA
HOJTYNPOBOAHUKOB U AUBIIEKTPUKOB.

15. Ctpoenmue saapa. PagnoakTHBHOCT.
Tumnsl paTuoakTUBHBIX U3IIy4YeHHNA. Bubl
PaIoaKTUBHOIO pacnaja.

/Jex!

4.2 JlaGopaTopHO-NIPaKTHUECKUE 3aHATHS. 8 N-1.00K- [JI1.1 JI1.2J12.1 Crncok
1. BosiHOBas onTHKA. 4 UA- TEOPETUYECKUX
2. 'eomerpuyeckas ONTHKA. 2.0IIK-4 BOIIPOCOB K
3. Unrepdepenuus. Audppakuusi. NAa-3.0I1K- 3almre
4. KontponpHas Touka. /J1ab/ 4 1ab0PaTOPHBIX
4.3 JlabopaTopHbie paboTHI. 26 NI-1.000K- [JI1.1 JI1.2J12.1 Crncok
1. Ompenenerre GOKYCHOTO PACCTOSHHS 4 U1- TEOPETHIECKUX
cobuparomiel ¥ pacCenBarOIeH JIHH3. 2.0I0K-4 BOIIPOCOB K
2. UccnenoBanue uatepdepeHnun nJ1-3.0I1K- 3aIIuTe
nazepHoro u3nydeHus. Oneit FOHra.. 4 11a00paTOPHBIX
3. ITonsipusanus cBera. pabor
4. N3ydyenne cexTpa BOAOPOA.
5. UccnenoBanue paguoakTUBHOCTH IIPU
noMomu cueryuka I'eitrepa.
/J1ab/
Pazgen 5. CamocTosiTeibHas paboTa
5.1 CamocrositenbHas paboTa BKIIOYaeT 19,5 | UO-1.0TIK- [JI1.1 JI1.2J12.1
popaboTKy JIEKIMOHHOTO MaTepuaa, 4 UA-
MOJITOTOBKY K J1a00paTopHO- 2.0IK-4
MPAKTHIECKUM 3aHSATHUSIM, BBIITOJTHEHHE
JIOMAIIHETO 3aIaHMUs, TOATOTOBKA K
BBITIOJTHEHHUIO H 3aIUTe Ja00PaTOPHBIX
pabor. /Cp/
5.2 CamocrosiTenbHas paboTa BKIIOYaeT 35,4 | UO-2.01IK- |JI1.1 JI1.2J12.1
MpopaboTKy JIEKIIMOHHOTO MaTepuana, 4
MOATOTOBKY K J1abOpaTopHO-
MPAaKTUICCKUM 3aHATUAM, BBIITIOJIHCHUEC
JOMAIIHETO 3a/IaHMs, TOATOTOBKA K
BBITTOJTHEHUIO ¥ 3AIUTE JJaO0PATOPHBIX
pa6oT. [ToAroToBKa K crade sK3ameHa.
/Cp/
5.3 CamocrosTenpHast paboTa BKIIOYAET 48,2 | UO-2.01IK- [JI1.1 J11.2J12.1
MpopaboTKy JEKIIMOHHOTO MaTepHaa, 4
MOJTOTOBKY K J1a0OpaTOpHO-
MPAaKTUICCKUM 3aHATUAM, BBIIIOJIHCHUEC
JOMAIIHEeTo 3aJIaHMs, TOATOTOBKA K
BBITTOJIHEHUIO ¥ 3AIIUTE JTaO0PATOPHBIX
pa6or. /Cp/
54 CamocrosiTenbHas paboTa BKIIOYAET 21,2 | UA-2.000K- (JI1.1 JI1.2J12.1
popaboTKy JEKINOHHOTO MaTepHaa, 4

MOJITOTOBKY K J1a00paTopHO-
MPAKTHISCKUM 3aHSTHSIM, BBITOJTHEHHE
JOMAIIIHETO 3aIaHus, TOATOTOBKA K
BBITIOJIHEHHUIO U 3aIUTE JTa00PaTOPHBIX
pabort. [oaroroBka K cradye 3K3aMeHa.
/Cp/

Pa3gen 6. KoncyabTanuu




6.1

Koncynpranus no nucuuruimze /Konc/

0,8

WJI-1.011K-
4 U-
2.01K-4
WJI-3.011K-
4

Paznen 7. IIpomesxyTouHas aTTecTanus
(3K3aMeH)

7.1

IMonroroBka K 9k3aMeHy /Dk3aMeH/

34,75

VJI-1.011K-
4 UJT-
2.0T1K-4
WJ1-3.011K-
4

7.2

Kontpons CP /KCPATT/

0,25

WJI-1.01IK-
4 UJT-
2.0lI1K-4
WJ1-3.01IK-
4

7.3

KonraktHas padota /KoHcOx/

WJI-1.0TIK-
4 UJI-
2.0l1K-4
WJ1-3.011K-
4

Paznen 8. KoncyabTanun

8.1

Koncynpranus no aucuuminse /Konc/

0,8

WJI-1.0TIK-
4 UJI-
2.0I1K-4
WJ1-3.011K-
4

Pasnen 9. [IpomesxyTouHasi aTTecTanus
(3auér)

9.1

IonroroBka k 3auéty /3auér/

8,85

WJI-1.0IK-
4 UJI-
2.0TIK-4
WJ1-3.011K-
4

9.2

Konrakrthas pabora /KCPATT/

0,15

WJI-1.0TIK-
4 UJI-
2.0TIK-4
1/J1-3.011K-
4

Paznen 10. KoncyasTanuu

10.1

Koncynpranus no aucuumiiae /Kouc/

0,6

WJI-1.01IK-
4 UJI-
2.0T1K-4
WJ1-3.011K-
4

Pazgen 11. Ilpome:xxyTounast
aTrecTanus (3K3aMeH)

111

[MonroroBka K 9k3aMeHy /OKk3aMeH/

34,75

WJI-1.0TIK-
4 UJ-
2.0TIK-4
WJI-3.011K-
4

11.2

Konrpons CP /KCPATT/

0,25

WJI-1.0TIK-
4 UJ-
2.0TIK-4
WJI-3.011K-
4

11.3

Konraktnas padota /KoncOx/

WJI-1.01IK-
4 UJ-
2.011K-4
W/JI-3.011K-
4

Paznen 12. KoncyabTanun




12.1 Koncynpranus no nucturune /Konc/ 1 0,5 WJ1-1.0I1K- 0
4 UN-
2.0I1K-4
WI-3.0I1K-
4

Paznen 13. IIpome:xxyTounast
arrecTauus (3K3aMeH)

13.1 IMonroroBka K 9k3aMeHy /Dk3aMeH/ 1 34,75 | UO-1.0IIK- 0
4 U]
2.0IIK-4
W-3.0I1K-
4

13.2 Kontpons CP /KCPATT/ 1 0,25 | UO-1.0IIK- 0
4 UJI-
2.0IIK-4
WI-3.0I1K-
4

13.3  |KonrakTHas pabota /KoncOk/ 1 1 na-1.0I0K- 0
4 UJ-
2.0TIK-4
NA-3.0I1K-
4

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. [TosicHuTEIbLHASA 3aIMCKA

TlosicHuTenbHas 3anucKa

1. Ha3nauenue oHzna oueHOUHBIX cpeacTB. OeHOYHbIE CPECTBA MIPEJHA3HAYEHBI JJIsl KOHTPOJIS M OLIEHKH 00pa30BaTeIbHBIX
JOCTH)KEHHH 00yJalomuXcsl, OCBOMBILIHX ITPOTPaMMy yIeOHOH AUCIUIUTHHBI «DH3nKay.

2. DoHJ OLICHOYHBIX CPEICTB BKIIOYAET KOHTPOIbHBIE MATEPHANIBI TS IPOBEACHHUS TEKYIIET0 KOHTPOIS B hopme
Pa3sHOYPOBHEBBIX 3aJaHUl, MPOMEXKYTOUHOH aTTecTaluu B GOopMe  BOIPOCOB M 33laHUH K  3a4eTy, IK3aMEeHY

5.2. OneHo4HbIe cpeacTBa IS TEKYLIEro KOHTPOJIS

KonTponpnas paboTa mo mexaHuke

Bapwuanr 1

1. ABTOOYC Habupaet ckopocth 10 M/c 3a 20 cek. OnpenenuTe paccToSHUE, KOTOPOE OH MPOEET 3a BPEMsI pa3roHa.

2. Onpenenure YCKOPEHHUE JIBDKHUKA, CKaTHIBAIOLIETOCS ¢ TOPKH ¢ yrioM HakiioHa 30°. Koadduument tpenns 0.1. Kakyro cuny Hano
MIPUIIOKUTH, YTOOBI 3a€XaTh Ha 3Ty TOPKY, eciu Macca JbbkHUKa 70 kr? ConpoTHBIEHHEM BO3AyXa peHeOpeyb.

3. Ompenenure KHHETHUECKYIO SHEPTrHIo Tupbku Maccoil 100 1, mepBoHauanbHO MOAHATYIO Ha BRICOTY 1 M, B MOMEHT €€ IaJieHus Ha
Hory. ComnpoTHBIIeHHEM Bo3ayXxa peHeopeub. C Kakol CKOPOCThIO OHA Oy/eT IBUraThCs B HHXKHEN Touke?

Bapuanr 2

1. beryn npu 3a6ere Ha 100 M Habupaet ckopocTs 10 M/c 3a 2 CeKyH/IBI U B JaJbHEHIIIEM COXpaHseT ee MOoCTOsTHHON. Onpenenure
ycKkopeHue OeryHa Ha IEpBOM y4acTKe ITyTH U BpeMs, 3a KOTOPOE OH IIPOOEIKUT AUCTAHLIUIO.

2. Onpenenute cuity Tsru 6eryHa maccoit 70 KT, €Clii OH pasroHsercs 1o ckopoctr 10 M/c 3a 2 c.

3. Onpenenute paboty, coBepiaemyto 6eryHoM ¢ Maccoit 60 kr, pa3suBatomum cuiy Tsaru 300 H, va nucranmum 100 m.

BapwuanT 3

1. Tenexka cKaThIBa€TCS IO HAKJIOHHOM peyibce M MPOXOIUT MyTh 1 M 3a 2 ¢. Omnpenenure yCKOPEHHE TENEKKHU. 3a KaKoe BpeMs OHa
npoiinet paccrosuue 0.5 m?

2. Onpenenute KO3 GUIEHT TPEeHUS OOTHHOK O JIEA, €CJI Ha TOPKe JUIMHOM | M U BBICOTOH 5 CM YK€ TPYIHO YCTOATb.

3. Ilynst maccoit 50 r, BUTaromascs co CKOPOCThIO 1 M/c, BThIKaeTcs B OaJuMCTUUECKHi MasTHUK BecoM 0.5 kr. Onpenenute
CKOPOCTBH MasiTHUKA MOCJIE COYIAPEHNS U BBICOTY MoabeMa. CONpOTHBICHHEM BO3AyXa NpeHeOpeyb.

Bapuant 4
1. CkopocTh aBTOMOOMIISI Tiepe; TopMokeHueM 20 M/c, a TOpMO3HO# myTh 15 M. Onipenenure ycKopeHHe aBTOMOOHIIS U BpeMst
TOPMOKEHHSI.




2. Onpegnenute cuiy Tsru aBromo6mist Maccoit 1000 kr, cnoco6HOro pa3Buth ckopocTs 20 M/c 3a Bpems 10 c.
3. CkopocTb aBTOMOOMIIS TIepe TopMokeHreM 20 M/c, a TOpMO3HO#t IyTh 15 M. OmnpeeniTe KHHETUIECKYI0 SHEPTUI0 aBTOMOOMIIS U
paboty cui Tpenus, ecnu ero Macca 1000 kr. PaccuuTaiiTe cpeHIO0 CUIy TPEHUS

Bapuant 5

1. Camoner pasronsiercs 10 ckopoctu 100 m/c 3a 10 ¢. Onpepenure MUHUMAIBHYIO JUIMHY B3JIE€THOMU 1oiockl. Kakoit 1yinHa JomKHa
OBITh MOCAI0YHAS MTOJI0CA, €CIIU YCKOPEHHE TOPMOXKEHHUS OYIET TAaKHM K€ M0 MOYJII0, @ CKOPOCTh B MOMEHT Kacanus 3emun 100
m/c?

2. Omnpeaenute KOIPPUIMEHT yIPYrOCTH NPYKUHBI JMHAMOMETPA, €CJIH TIPH TOIBSIIHNBAHIH Beca B | KT OH pacTsaruBaeTcs Ha | cM.
3. XoKkeucT OpocaeT kKaMeHb BECOM 2 KI' €O CKOPOCTBIO 5 M/c U B pe3ynbraTe oTkateiBacTes Ha 0.5 M. Onpenenute ko3QduipeHt
TpEeHHs, eCJIi Macca Xokkercta 80 Kr.

Bapuanr 6

1. Teno magaer ¢ yckopeHHeM CBOOOHOTO MajieHus B TeueHue 2 ¢. OnpeaenuTe NpoiAeHHBIH MyTh U CKOPOCTh B KOHIIE JBHKCHHUS.
HauvanpHast ~ cCKOpOCTBH paBHA HYIIO.

2. JIBDKHUK CKaThIBA€TCS C TOPKH BBICOTOM 5 M U iHOM ckiioHa 10 M. OnpenennTe CKOpOCTh B HIXKHEH TOUKe, eciu Ko3dduiueHt
Tpenusd paseH 0.1. ConpoTuBieHneM BO3/yXa IpeHEOpeyb.

3. ITyns maccoii 40 r 1BUTAETCS CO CKOPOCTHIO | M/C M MmomnaaaeT B bayutncTudeckuii MasTHUK Maccoit 400 r. Onpeaenure CKOpocTh
nociie coynapenus. Kakas 1o sHepruu nepeliia Bo BHYTPEHHIOO IPU coyIapeHun?

Bapuant 7

1. Tesio 6pocatoT BEpTUKAILHO BBEPX CO CKOPOCThI0 20 M/c. Onpenienure BLICOTY U CKOPOCTD TeNa uepes 3 cek.

2. Tenexxka ckaThIBa€TCS IO HAKJIOHHOW pelibce M MpoxXoauT myTh 1 M 3a 2 ¢. Macca tenexku 200 T, HAaKJIOH penbehl 6 cM Ha 1 M.
Omnpenenure cuiy u ko3 duieHT Tperns. byer i Tenexka cKaThlBaThCs, €CIM HAKIOH Oyzaer 2 cMm Ha 1 m?

3. JIBDKHHK HOCJIE CITyCKa C TOPKU KaTUTCS 110 TOPU30HTAILHOM OBEPXHOCTH C HaYalIbHOU ckopocThio 5 M/c. Kakoe paccrosiHue oH
npoeeT, eciu kodpduuneHt Tperus 0.1 a macca nppxaEKa 70 Kr'? CONPOTHBICHNEM BO3/yXa peHEOpeyb.

Bapuanr 8

1. Teno OpocaroT BEepTHKAIBLHO BBEPX CO CKOPOCThIO 15 M/c. JIo Kakoi BRICOTHI MOJHUMETCS Tesio? OnpenenTe BHICOTY U CKOPOCTh
Tena yepes 3 cex.

2. Onpenenurte YCKOPEHUE JTBDKHUAKA, CKATHIBAIOIIETOCS C TOPKHU BBICOTOM 5 M 1 junHON 10 M, ecin ko3¢ durpeHT tTpenus pasex 0.1.
3a kakoe BpeMs JIbDKHUK CKaTUTCs ¢ ropku? ConpoTHUBIIEHHEM BO3/1yXa IIPeHeOpeyb.

3. T'UMHACT KPYTUT «COMHBIIIKO». ONpeennuTe CKOPOCTh THMHACTA B HIDKHEH TOUKe TPASKTOPHH, €CITH PACCTOSHHE OT MePeKIIauHbI
JI0 LieHTpa Macc 1.2 M, a CKOPOCTb B BEpXHEH TOUKE PaBHA HYJIIO.

BapuanTt 9

1. ITyns BeIeTENa U3 PYXKbs cO cKopocThio 300 M/C BepTHKAIBHO BBEpX. Paccunraiite BEICOTY OABEMa ITyJIH M BpeMsl IoJbema 0e3
y4eTa COIPOTUBIICHUS BO3/AyXa.

2. beryn 3a 2 cexyHzpI pasronsiercs 10 10 m/c, a mOTOM Bce BpeMsi IBUTaeTCs  C TOM JKe CKOPOCTBIO, TaK KaK eMy MEIIaeT CHla
COMpOTHBIICHHs Bo3ayxa. Onpeaenure KodQPUuueHT TypOyJIeHTHOTO CONPOTHUBIICHUS, eciiu Macca OeryHa 70 Kr.

3. Onpenenute paboTy, KOTOPYIO HAJIO0 COBEPIIHUTD, YTOOBI MTOAHATH Maccy 50 kr Ha 1 M.

Bapwuant 10

1. Yckopenus ceobonHoro najgenus Ha Jlyne pasHo 1.62 m/c2. Ha kakyro BBICOTY CMOXKET MOANPBITHYTh KOCMOHABT, €CITU Ha 3emiie
BBICOTA €T0 MPbDKKA cocTaBisuia 1 m?

2. Onpenenute KO3(QQUIMEHT TPEHHUS JIBDK O CHET, €CJIM MUHUMalbHasl BBICOTAa TOPKH AMHHON 10 M, ¢ KOTOPOH elie MO>KHO
CKaTHUTbCS, paBHa 1 M.

3. Xokkeuct J0BUT a0y maccoii 400 r, nuratomyrocs co ckopoctbio 30 M/c. Onpenenure paccTosHUE KOTOPOE MPOEIET XOKKEUCT
10 JIbAY, eciu ero Macca 80 kr, a koapdunueHt Tperuns paset 0.01. ConpoTuBieHneM BO3IyXa NpeHeOpedb.

BapuanT 11

1. MammHa CTOJKHYJIach CO CTEHOM U Ipu 3ToM cMsitach Ha 20 cM. Haiinure yckopeHne u BpeMs CTOJIKHOBEHMSI, €CIIM CKOPOCTh
nepen cToikHOBeHHeM 10 M/c.

2. OnpenenuThb cuily TAru aBToOyca Maccoii 10 T, eciu oH pasronsiercs 1o ckopoctu 10 m/c 3a 10 c.

3. Yenosek Maccoit 70 Kr 6e:KHUT co cKopocThio 10 M/c 1 3alphITUBaeT Ha MOKOSIIYIOCS TelexKy Maccoi 100 kr. Onpenernnte
CKOPOCTB, ¢ KOTOPOH OyAeT IBUraThCs TeJIekKa BMecTe ¢ 4yelaoBekoM. Kakyio paboTy coBeplIaeT 4eI0BeK, YTOObI yaepKaThCs Ha
TeexKe?

Bapuant 12

1. [Ipu yaape MOJOTKOM IO TBO3/IO TOT BOIIEN B IepeBo Ha 5 cM. OnpenenuTe yCKOpeHrne MOJIOTKA U BPEMsI €r0 TOPMO>KEHHUSI, €CITH
HayvaibHas CKopocTh paBHa 10 m/c.

2. Onpenenure KOAXPPHUIUEHT yIPYrOCTH JTOCKH, €CIH MOJ| TSXKECTHIO YenoBeka Maccoit 80 kr ona nporubaercs Ha 5 MmMm. Ha kakyto
BEJIMYHMHY OHA MPOTHETCS MO/ YeJI0BEKOM Maccoit 60 kr?

3. Momnotok co ckopocthto 10 M/c u maccoii 400 T yrapsieT 1o rBo3 (0, OCTaHABIUBACTCS, & TOT 3aX0JMT B IEPEBO HA 5 CM.
Omnpenenure paboTy CUIIBI TPEHUSI U CPEAHIO0 CUILY TPEHUSL.

Bapwuanr 13

1. 3emus Bpamaercst Bokpyr CoiHua co ckopocTsio 30 kM/c U coBeplaeT 06opoT 3a 365.24 nueil. Halinute paccrosHue 10




Connna. CkosibKko BpeMeHH notpedyercs cBeTy, yToOb! npoiitu ot ConHua 10 3emiu (ckopocTh cBeta 299 972 xm/c)?

2. ABTOMOOMITL crI0cOOEH pa3orHathes 10 ckopoct 10 M/c 3a 2 ¢. OnpenenuTe MpeaebHbIH YyroJl HAKJIOHA TOPKH, HAa KOTOPYIO OH
CMOXeET 3aeXaTh. TpEHHEM U COIIPOTHBIICHUEM BO3/yXa NpeHEOpeyb.

3. Teno ckareiBaeTcst ¢ ropku BeicoTor 10 M 1 yriiom HakioHa 30 rpagycoB. OnpenenuTe paboTy CHITbI TPEHHUS.

BapuanT 14

1. Onpenenure TMHEHHYIO CKOPOCTH BpaieHus 3emin Ha mupote Cankr-IlerepOypra (60°) u T'opHo-AnTaiicka (52°). Paguyc 3emiu
6371 kM. CMorxeTe i BbI, BBUISTEB Ha caMOJIEeTe IPpakJaHCKON aBUAIlUK Ha 3arajl, MPUJICTETh B KOHCUHBIH MTYHKT B TO XKe Bpems?

2. Mastauk macco#t 1 kr otkinonma Ha 30 TpagycoB OT MONIOKeHUsT paBHOBecus. OnpenenuTe yCKOpEeHHe MasTHUKA U CHITY
HATSDKECHHS B HAYalle IBHKCHUSL.

3. MasTHuk Maccoit 1 kr ¢ JuinHOM HUTH | M OTKJIOHMIH Ha 30 rpajiycoB OT MOJIOKEHUs paBHOBecHs. Kakoii ckopocThio OyeT
001a1aTh MasTHUK B HIKHEH Touke TpaekTopun? COnpoTHUBIEHUEM BO3/1yXa U MacCoi HUTH NpeHeOpeyb.

Bapmanr 15

1. Bopor xonozua paguycom 0.2 M Bpamaercs ¢ yckopeHueM 1.4 m/c2 B treuenue 2 ¢. Onpeienure yrioBble yCKOpeHUe, CKOPOCTb, a
TaKKe JUIMHY BEPEBKH, KOTOPAsk pa3MOTAETCs 3a 3TO BPeMsI.

2. Onpenenure MpeaesbHYyI0 CKOPOCTh, KOTOPYIO MOXKET pa3BUTh OeryH maccoii 50 Kr ¢ mioma/sio nomnepeyHoro ceuenus 0.5 M2,
pasBuBaromuii cuiny tsaru 250 H, eciiu ko punmeHT TypOyIeHTHOTO CONPOTUBIICHUS paBeH 3.5 Kr/M3. 3a kakoe BpeMsl OH POOEKUT
nuctanimo 100 m?

3. Kamens maccoii 10 kr magaet ¢ BeicoThl 10 M 1 Habupaet ckopocTh 12 m/c. Onpenenute paboTy CHIIbI CONPOTUBIICHHUS BO3/yXa.

Kpurepun ouenku

Or1ieHKa BBICTaBIsETCS B 4-X OaJlJILHOM HIKAJIE:

— «OTJIMIHO», 5 BBICTABISIETCS B CIIydae, €cliv CTyAeHT BeimoHua 84-100 % 3amanwmif;
— «XOpOILIOY», 4 — eclU CTYJIEHT BHITOIHII 66-83 % 3anaHui;

— «yJOBJIETBOPUTEIBHO», 3 — €CIIU CTYJCeHT BhIOIHUA 50-65 % 3ananuii;

— HEYIOBJIETBOPHUTEIBHOY, 2 — MeHee 50 % 3amaHuii

CIHCOK TEOPETHIECKUX BOMPOCOB K 3aIUTE Ja00PaTOPHBIX paboT

JlabopaTopHnas pabora Nel M3yueHre paBHOYCKOPEHHOTO JABHKCHUS

1. BammmuTe GOpMyYITBI TepeMeIeH s H CKOPOCTH AT PABHOYCKOPEHHOTO JBIKEHHS.

2. OOBACHUTE UJICIO0 HKCIIEPUMEHTA, IOACHUTE X0 pabOThI ¥ IPOKOMMEHTHPYHTE MOITyUeHHBIE Pe3yJIbTaThl. Kakoll BEIBOA MOXKHO
cenaTh Ha UX OCHOBAHHUH?

3. PaccMmotpuTte cuiibl, AeicTByIOIUE Ha TEIEKKY, U U300pasute ux rpaduuecku. [ToueMy MOXKHO CUUTATh ABM)KEHUE
PaBHOYCKOPEHHBIM?

Jlabopatopras padota No2 M3yueHne 3aKOHOB TUHAMUKH

1. Chopmynupyiite |l 3axon HpioTona. Kak 3aBUCHT YCKOpEHHE TENIEXKU OT €€ MacChl?

2. OOBsCHATE 1IeTh KKAOTO YIPaKHEHHUS U SKCIIEPUMEHTabHYIO YacTh paboTel. Kak 3aBucur yckopenue ot cuibl? CoBmasaer Jin
Pe3yNbTaT 3KCIEPUMEHTA C TEOpUEH?

3. Kakue cunbl neficTByroT Ha Tenexky? [loueMy MOXKHO CUNTATh €e IBIKCHHE PABHOYCKOPEHHBIM? Y 1acTCsl JIM IPOBECTH
9KCIIEPUMEHT, €CIIU YCTAaHOBKY IOTPY3HUTh B XKUAKOCTH?

JlabopatopHas pabora Ne3 VM3amepeHre CKOPOCTH Iy I MPY TOMOLIH 0aJUNTUCTUYECKOTO MasiTHUKA

1. 3aK0H coXpaHEeHHUsI UMITyJIbca. Y CJIOBHE 3aMKHYTOCTH cucTeMbl. Heynpyruii ynap.

2. 3aKOH COXpaHEHHsI MEXaHWYeCKOil sHepruu. OnuIIKNTe NPEeBpaICHUs SHEPTHHU B JIA0OpaTOPHOIi pabore.
3. BeiBog paboueii GopMyIIbL.

JlabopaTopHas pabora Ned4 Mzmepenre MoMeHTa HHEepuuU MasiTHIKa OOepOeka

1. Moment unepunu. Teopema Illreitnepa.

2. MomenTt cunbl. OCHOBHOE ypaBHEHHE JUHAMUKH BpPaIaTeIbHOTO JIBMKCHUS

3. BeiBoa paboueii popmyIibl

JlabopaTopnas pabora Ne4 Mexanudeckue kojaeOaHus

1. Yro HasbiBaeTcs konebanuem? Kiaccudukanus konedbaHuii.

2. CBs3bp IapaMeTpoB KonebaHuil ¢ mapameTpaMu  KojebarenbHoi cucteMbl. @opMmynbsl ToMcoHa. 3aBUCUT U EpUO KoJIeOaHus
OT aMILTUTYbl?

3. BiusieT au 4ucao0 OTCUUTHIBAEMBIX KOJIEOaHUM Ha TOUHOCTD OIPEAENICHUs] BDEMEHU OJHOIO KosleOaHUs MasiTHUKA?

4. Onummre MpeBpaIleHue YHEPTHU NIPU KONEeOaHHIX.

5. ITapameTpsbl koneOaHuii: aMILIUTYJa, (a3a, 4acTOTa, EPUO/L.

6. Kax usmenurcs nepuos konebdaHuii MaTeMaTHn4eckoro MastHuka Ha JIyne? Kak m3MeHHUTCS niepuo]] KoeOaHHH, €Cli yBEINYUTh
JUIMHY HUTH B 4 pa3za?

Kpurepun oneHku

Kaxnas nabopatopHas paboTa oleHHBaeTcs B 5 6ayuioB, U3 HUX 3 Oayjia — 3a OTBETHI HA KOHTPOJIbHBIC BOMPOCHI, 2 Oaia — 3a
BBINOJIHEHHE U 0QOpMIIeHHE Ta00paTOPHBIX paboT.

- OLICHKA «OTJIMYHO» BBICTABIIACTCS CTYJCHTY, €CIIM OH MPABIIILHO BBITOJIHWI H3MEPEHHS, TPaMOTHO 0(OPMIII X PE3yIbTATHI B




Bujie TabauL U rpaduKOB, BEPHO NPOU3BET OLEHKY OIPEIHOCTEH U3MEPEHUH, IPAaBUILHO IPOU3BEN pacuyEThI 110 PaboUuM
¢bopmynam, clienan BBIBOABI, TOTHIECKH BBITEKAIOIHE U3 KCIIEPUMEHTANBHBIX PE3yIbTaTOB, IPABIIBHO OTBETHIT HA KOHTPOIIBHBIE
BOIIPOCBHI, IIPOAEMOHCTPUPOBAB SICHOE IOHUMaHKE (PU3UKU U3ydaeMOro sIBJIECHHS U CYTH IIPOBOJUMOIO SKCIEPUMEHTA

- OIIEHKA «XOPOIII0)» BBICTABISAECTCS CTYAEHTY, €CIIM OH IPABIIIBHO BBIOIHUI U3MEPEHHUS, TPAMOTHO O(OPMILT UX PE3yIbTaThl B BUIE
Tabau U rpadMKoB, BEPHO NIPOU3BET OLEHKY MOIPEIHOCTEH U3MEPEHUH, IPaBUIbHO IPOU3BEN pacyETh 110 pabouumM Gopmyiam,
MPaBIIIBHO OTBETHII Ha OONBIIMHCTBO KOHTPOIBHEIX BOIPOCOB, IPOJIEMOHCTPHPOBAB IOHIMaHKe (DH3UKH U3ydaeMoTO SIBICHHS U
CYTH IIPOBOJIUMOTO 3KCIIEPUMEHTA;

- OIICHKA «yIOBIETBOPUTEIBHOY BBICTABIACTCS CTYCHTY, €CIIH OH IPABUIILHO BBITIOIHUI U3MEPEHHNS, ODOPMHUII HX Pe3yNbTaTHl B
Bujie TabauI U rpaduKoB, IPOU3BEIN OLIEHKY IOTPEIIHOCTEN U3MEpEeHUi], NPOU3BEN pacuéTsl 10 pabouumM hopMyaaMm, OJHAKO MIPU
9TOM UMEJIUCh HEKOTOPBIE HENOYETHI, [IPU OTBETE HA KOHTPOJIBHBIE BOIIPOCH IIPOJIEMOHCTPUPOBAII JIMILL 3HAHUE OCHOBHBIX 3aKOHOB,
CBSI3aHHBIX C U3y4aeMbIM SIBJICHUEM

Bomnpocs! k 1abopaTopHbIM paboTaM IO MOJEKYIPHOH (usuke

JlabopaTopnas padora 2.1. OnpeneneHue ra30Boi MOCTOSHHOW METOAOM OTKauKu
1. Uneansusiii ra3. Ypasaenune Knaneiipona-Menzaeneesa.

2. Kak onpenenuts Maccy rasa, 3Hast €ro J1aBjieHHe, 00bEM U TeMIIepaTypy

3. BeiBoa paboyeii GopMyIibl

JlabopaTopHas padora 2.2. M3y4enue 3akoHa boitns-Mapuorra

1. U3omporneccst. Tumsr n3omporeccos. ['a30BbIe 3aKOHEI.

2. M3o6pasute usotepmy B koopaunatax p(V) u pV(V).

3. Kak u3 ypaBuenus Knaiinepona-MenneneeBa onpeaennTs KoIndecTBa BemecTBa? MeHsIIOCh M KOJMIECTBO BEIIECTBA B BallleM
JKCIIepUMEHTE?

4. ITouemy BBl yBEpEHBI, 4TO B JaOOpaTOpHOI paboTe HabII0JaIl UMEHHO H30TePMHUYECKUI IIpoLiece, a He KaKoH-HUOY b APYroi?
[Touemy Temmeparypa He MEHsIIACh?

5. Kaxk ObI MeHsiIach TemriepaTtypa rasa B CHIb(QOHe, eciii Obl cokaTHe ra3a Obuto aanadatuueckum? YTo He0OX0JMMO U3MEHHUTD B
YCTaHOBKE, YTOOBI CXKAaTHE U3 H30TEPMUIECKOTO CTAIO aanabaTniecKum?

JlabopatopHas padora 2.3. M3mepenue nokasarens aauadatsl Mmeronom Kinemana-/lezopma

1. [TepBoe Ha4YaIO TEPMOAMHAMUKA

2. Annabaruueckuii nponecc. 3akoH [lyaccona. [Toka3zarenp agnabarsl

3. UzoxopHsrit mpomecc.

4. TloyeMy pacTET faBJCHHE B COCY/IE MOCIIE TOT0, KaK 3aKpbiTa Kpblika? OnpeneanTe, HACKOIBKO H3MCHUIACH TEMIIEpaTypa rasa.

JlabopatopHas padora 2.4. 3mepeHue Bs3kocTH Macya meronoM CTokca

1. 3akonsl HeroTona. PaBHopeiicTBytomas. 300pa3ute cuitbl, qeiicTByIONIE HA IIAPUK B MacIie.
2. Bszkoe tpenne. @opmyna Ctokca.

3. BeiBoa paboyeii GopMyIibl

JlabopatopHas padora 2.5. BpoyHoBckoe apmwxkenue yactul. OnbiT [Teppena

1. BpoyHOBCKOE JBU)KEHHE.

2. ®opmyna bompivana.

3. IToueMy MeHsIETCSl KOJTMYECTBO YacTHILl C BEICOTOM?

4. ITouemy B ropax BO3QyX pa3psoKeH?

5. Onpenenute BBICOTY, HAa KOTOPYIO MOXKET IOJHATHCS MOJIEKYJIa a30Ta M 4acTHia Kpacku ¢ oo0bemom V=10-21 m3 npu T=280K B
I10J1€ CHJIBI TSDKECTH 3eMIIH.

6. Kax u3MeHHUTCs KOHLIEHTpAIKs YacTHIl Ha HEKOTOPOI BBICOTE IPH YBEIWUYEHUU TEMIIEPATyphl?

JlabopaTtopHas padota 2.6. M3aMepeHne BIaKHOCTH BO3LyXa IICUXPOMETPOM ABrycra

1. Uro Takoe abCONIOTHAs U OTHOCUTENbHAS! BIaXKHOCTb, YIPYrOCTh 1apoB?

2. Kak mensiercs TemnepaTypa KUAKOCTH Ipy ucnapeHuu. [louemy?

3. Kakoii nap Ha3bIBaeTCs HaCBILEHHBIM? YKa3aTh [10 H30T€PME PEAIBHOIO ra3a 00JacTu ¢ HaChILEHHBIM apoM. Kak 3aBucur
JaBJICHUE HACBILLIEHHOT'O Iapa OT TeMIeparypsl?

4. Kak MeHseTcs Macca JKHIKOCTH, HaXOUILIENHCs] B KOHTAKTe € IapoOM, C TEUEHHEM BPEMEHU, €CIIH IIap a) HACBILICHHBIH, B)
HeHachIeHHbIH. Kak MeHsieTcs TemnepaTtypa JKUAKOCTH B 3TOM ciiydae?

5. Uro Takoe ckpblTas Temiora ucnapeHus? Kak oHa 3aBUCUT OT TeMIepaTyphl?

6. Kak 3aBHCHT TemnepaTypa CMOUYE€HHOTO TEPMOMETPaA OT OTHOCUTENIbHOM BiiaxkHOCTH? [Touemy?

Kpurepuu onenku

Kaxnas nabopatopHas paboTa oueHHBaercs B 5 0ayuioB, u3 HUX 3 Oayia — 3a OTBETHI HA KOHTPOJIbHbIE BOIIPOCHI, 2 Oaiia — 3a
BBINOJIHEHHE ¥ 0OpPMIICHHE Ta00PaTOPHBIX padoT.

- OLICHKA «OTJINYHOY» BBICTABIISACTCS CTYACHTY, €CIIM OH IIPABIJILHO BHIOJIHWII H3MEPEHHUsI, IPAaMOTHO 0(OPMHUII HX PE3yIbTaThl B BUIC
TabuI ¥ rpa)uKoB, BEPHO MPOU3BEIN OLEHKY IOIPEIIHOCTEH U3MEPEH U, IPaBHIIbHO MPOU3BEN pacy€Thl 1o paboynm Gpopmyiam,
CZIeNal BHIBOABL, JIOTHYECKHU BBHITEKAIONINE U3 YKCIIEPIMEHTAIBHBIX PE3YIbTaTOB, TPABHIBLHO OTBETHI Ha KOHTPOJIBbHBIE BOIIPOCEHI,
IIPOAEMOHCTPUPOBAB ACHOE MIOHUMaHKUE (PU3UKU M3Y4aeMOro SIBJIICHHUS U CYTH HPOBOAMMOTO YKCIIEPHUMEHTA

- OLICHKA «XOPOUIOY BHICTABISAETCS CTYACHTY, €CIIU OH IPABUILHO BBIIOJIHHII H3MEPEHUsI, TPAMOTHO 0(OPMUI UX PE3YIBTATHL B




Bujie TabauL U rpaduKOB, BEPHO NPOU3BET OLEHKY OIPEIIHOCTEH U3MEPEHUH, IPAaBUIBHO NPOU3BEN PacyETh 10 pabouuM
(bopMynam, IPaBUIBHO OTBETHII HA OONBITMHCTBO KOHTPOIBHBIX BOIPOCOB, MIPOJIEMOHCTPHPOBAB MOHUMAHHE (QU3NKN N3ydaeMOro
SIBTIEHUSI U CYTH IPOBOJUMOIO 3KCIEPUMEHTA,;

- OIIEHKA «yIOBIETBOPHTEIBHOY BBICTABIACTCS CTYICHTY, €CIIH OH MPABUIIBHO BBITTOIHIII HU3MEPEHHUS, 0pOPMUT UX PE3yIbTaTH B
Bujie Tabau U rpaduKoB, IPOU3BEIN OLIEHKY IOTPEIIHOCTEN U3MEPEHU, NPOU3BEN pacuéTsl o pabouuM GopMynaM, OAHAKO IPH
9TOM UMEJIUCh HEKOTOPBIE HENOYETHI, [IPU OTBETE HA KOHTPOJIBHBIE BOIIPOCHI IIPOJIEMOHCTPUPOBAI JIMILL 3HAHUE OCHOBHBIX 3aKOHOB,
CBSI3aHHBIX C U3y4aeMbIM SIBJICHUEM

Crucok TCOPETHUCCKUX BOIIPOCOB K 3alIUTE J'Ia60paTOpHI>IX pa60T I10 pas3facity (<9J'ICKTp0MaFHeTI/13M»

Jla6opaTtopHas padota 3.1. DnexTpousMepuTeabHble IPUOOPEI
. [lonsiTHE SNMEKTPUIECKOH eTH.

. O603HaueHne TpUOOPOB U 3JIEMEHTOB JIEKTPUUECKOHN LIETIH.
. Cuna toka. [IpaBuio BKIIFOYEHHS B LIETIb aMIIepMeTpa.

. Hampsbxenwue. [TpaBHiio BKITIOUEHHS B LETb BOJIETMETPA

. CompoTuBieHue.

. 3axoH OMa Ju1g y4yacTka IIeTu.

. 3axoH OMa U1 NOJTHOM LEeTH.

. 3aKOHBI NOCIIE0BATEILHOTO COSIUHEHUS COIPOTUBIICHU.

. 3aKOHBI MapaIIeILHOTO COSAMHEHUS COMTPOTHUBICHHN.

O 001N N W —

JlabopatopHas padota 3.2. MccrnenoBanue TeMepaTypHOM 3aBUCIMOCTH COTIPOTUBIICHHSI METAJUTMYECKUX IPOBOIHUKOB METOIOM
MOCTOBOH cxeMbl YuTcToHa. ['pamynpoBka TepMonapsl

1. 3akon Oma asst ygacTKa U JUIs TTOJTHOM HEMH.

2. 3aBUCUMOCTb COINPOTHUBIICHUS IIPOBOJHUKA OT €0 T€OMETPUYECKUX ITapaMeTpoB. Y AeJIbHOE CONpOTHBIICHHE. VI3MeHeHne
YIIEIBHOTO CONPOTHBIICHHUSI METAJUIOB C TEMIIEpaTypoit

3. MocroBas cxema

4. TlpaBuia CIOXEHHS COMPOTHBICHUHN

5. TepmoD/IC. Tepmonapa

Jlabopatopnas pabora 3.3. OnbiT Opcrena

1. 3akon buo-Casapa-Jlamnaca. [IpaBuo npaBoro BuHTA.

2. Hapucyiite KoHpUTrypanuio CUIOBBIX TUHUHA BOKPYT IPSIMOTO TOKA.

3. CMOxeM JTi MBI OOHApYKHUTH JeHCTBHE TOKA, CIIH COPHEHTHPYEM IIPOBOIHUK MOMepek cHIoBbIX TuHIi MIT 3emmn?
4. Kak n0/mKeH 3aBUCETh OT CUIIbI TOKa tgl ], ucxoas u3 Teopuun?

JlabopatopHas padora 3.4. deppomarneruku. MccnenoBaHue KpUBOil HAYaIBHOTO HAMAarHUYMBAHUS METOJIOM CHSTHS MIETIIN
rucTepesuca

1. Tuns! marueTukoB. HamaraumuenHocTs. MarauTHas BOCIPUUMYHBOCTE M IPOHULIAEMOCTb.

2. ®eppomarnetuk. Ocyu n€rxkoro HamarHuguBaHus. JJomensl. CTaauu HauaIbHOTO HAMarHMYHBaHus GeppomaraeTnka. Kpusas
Ha4yaJbHOTO HaMarHUYMBaHUSI.

3. Iletns rucrepesuca. Kospuurtusnas cuina. OctaToyHa MHIYKIHUS.

4. Xectkue n Markue GpeppoMarHeTuKu

5. Onucatb NpUHIHKII 1€HCTBUS YCTAHOBKHU

JlabopaTtopHas padota 3.5. DnekTpoMarHuTHasE HHAYKIASL

1. YTo Takoe MarHUTHBIA NOTOK?

2. SIBnenue snexrpoMarauTHON nHAYKIKH. 3akoH Dapanes. [1paswmo Jlenma.

3. Kakue BUTKH Aa10T OOJNIBIINI BKJIAA B MOSBICHHUS HHIYKIIMOHHBIX TOKOB: ONMDKHIE WM JaNbHUE K MaTHUTY?

4. Kak MeHseTcs MHAYKLMOHHBIH TOK IIPH IIEpEMEHE HAIIPABJICHUS ABHKEHUS MarHuTa?

5. Yto npoucxoaut ¢ 3J1C MHIYyKIMN B OANHOYHOM BUTKE IPH NE€PECEUEHUH MAarHUTOM €ro IMJI0CKOCTU?

6. Kak 3aBuCUT cHIa HHOYKIIMOHHOTO TOKA OT COIPOTUBIICHUS KaTyIIKU? B kakol KaTyllIke TOk OyneT O0JIbIlIe: U3 TOHKOTO MM
TOJICTOTO NMPOBOAA (IJIMHA KaTYIIEK OANHAKOBA, BUTKH IUIOTHO MPUIIEXAT APYT K Apyry)? [loueMy KaTyIIKH JeNar0T U3 MEIH, a He U3
xKese3a, Harpumep?

7. Kak 3aBucutT napamerp [ OT MarHUTHOM MHIYKUUK MarHuTa B popmyre (13.5)? Kak 3ToT mapameTp U3MEHUTCS, €CIIH OTOJBHHYTH
KaTYILIKy HOAalblle OT MarauTa?

8. B xakom ciyqae 3JIC uHAYKIMH OOJIBIIE: €CITH MATHUT PACIIONIOKEH B IICHTPE KaTYIIKU WIH Y ee cpe3a?

9. BeiBoa paboueii popMyIbl.

10. O6bsicHUTE CBOM HAOMIOACHUS U PE3YIbTAThl 9KCIIEPUMEHTOB.

JlabopaTopHas padora 3.6. M3ydenue 3aTyxarmmumx kojaebaHuid B OCIEAOBATEIBHOM KOHTYpE

1. DNeKTpOMarHUTHBIE KOJICOAHHs B KOHTYPE M MX XapaKTepucTUKH. [IpeBpanieHne sHeprun B koHType. @opmyna Tomcona

2. 3aryxaromue koyebanus B Koutype. Koadduuumenr 3aryxanus. Bpems penakcaiyu. Jlorapupmuueckuii JeKpeMEHT 3aTyXaHHS.
Kpurnueckoe CONpoTHBICHHE.

3. Kak U3MeHHUTCS BUJI 3aTyXaIONIMX KOJeOaHUH PH N3MEHEHUH: a) EMKOCTH, 0) MHAYKTHBHOCTH, B) COIIPOTUBIICHUS?

Kpurepun onieHKu

Kaxxmas ymabopaTtopHasi paboTa oneHHBaeTcs B 5 0aioB, U3 HUX 3 Oajuia — 3a OTBETHI HA KOHTPOJIbHBIE BOMIPOCHI, 2 Oajia — 3a




BBINOJIHEHHE U 0QOpMIIeHHE Ta00paTOPHBIX paboT.

- OLICHKA «OTJINYHOY» BBICTABIIACTCS CTYACHTY, €CIIM OH IIPAaBIJILHO BHIOJIHWII H3MEPEHHUsI, IPAaMOTHO 0(OPMHIII HX PE3yIbTaThl B BUIC
TabsuI ¥ rpa)uKoB, BEPHO MPOU3BEIN OLEHKY IOIPEIIHOCTEH N3MEPEHHA, IPaBUIIbHO MPOU3BEN pacy€Thl 1o paboyumM Gopmyliam,
CZIeNal BHIBOABL, JIOTHYECKH BEITEKAIONINE U3 YKCIIEPIMEHTAIBHBIX Pe3yIbTaTOB, TPABHIBHO OTBETHII Ha KOHTPOJIBHBIE BOIIPOCEHI,
IIPOAEMOHCTPUPOBAB ACHOE IIOHUMaHKUE (PU3UKU M3Y4aeMOro SIBJICHUS U CYTH MPOBOJAMMOTO SKCIIEPUMEHTA

- OLICHKA «XOPOIIO» BBICTABIAETCS CTYACHTY, €CJIM OH IPABUILHO BBIIOJIHII U3MEPEHUS, TPAMOTHO 0OPMIIT X PE3YJIbTATHl B BULIE
TabJuI ¥ rpa)uKoB, BEPHO MPOU3BEI OLEHKY MOIPEITHOCTEH N3MEPEHUH, TPABUIBHO MPOU3BEN PacUEThI IO paboduM GopmMyiam,
MIPaBHJIBHO OTBETUII Ha OOJBIIMHCTBO KOHTPOJIBHBEIX BOIPOCOB, MIPOAEMOHCTPUPOBAB MIOHUMaHIE QU3NKH H3y4aeMOro SBICHHS 1
CYTH MPOBOJIUMOTI0O 3KCIIEPUMEHTA,;

- OLICHKA «yJOBJICTBOPUTEIHHOY BBICTABIISETCS CTYAEHTY, €CIIM OH MIPABIJIBHO BBIIOIHIII H3MEPEHNS, 0QOPMII X PE3YIIBTATHL B
Buzie Ta0IMI U rpaHKOB, IPOU3BENT OLICHKY ITOTPEIIHOCTEI N3MEPEHU, NPOU3BEN pacy€Thl 1o pabounM (popMysam, OTHAKO MpU
9TOM UMEJNCh HEKOTOPBIE HEOUYETHI, [IPU OTBETE Ha KOHTPOJIBHBIE BOIIPOCKH! IPOJEMOHCTPUPOBAI JIMIIL 3HAHHE OCHOBHBIX 3aKOHOB,
CBSI3aHHBIX C U3YYaeMbIM SIBICHHEM

CIHUCOK TEOPETHUECKUX BOIIPOCOB K 3aIIUTE Ja00PaTOPHBIX PadOT 110 ONTHKE U ATOMHOU (H3HKE

Jla6opaTtopHas padota Nel Onpenenenue GOKyCHOIO pacCTOSIHUS TUH3b

1. 3akoHBI IpEIOMIICHHAS U OTPAKEHUSI.

2. ®opMyia TOHKOH JUH3BL. 3aBUCUMOCTH ()OKYCHOTO PACCTOSIHUS OT pajilyca KpUBU3HbI IOBEPXHOCTEH JINH3BI U NTOKa3aTeILs
npenomieHus. Cobuparommue i pacceHBaOIINE JIMH3BI

3.@opmupoBaHUe N300paXKeHUsI COOUpAIOILEH U paccenBaroLel IMH3aMU.

4. Metopb! onpenenieHust POKYCHOTO PACCTOSIHUS JIUH3.

JlabopaTopHnas padota Ne2. Jlazeprnoe uznyuenue. Matepdepenims. [onspusanus crera.

1. UaTepdepenuus. YciaoBus MakCUMyMa UM MUHUMyMa IIpu uHTepdepeHnun. KorepeHTHOCTb.

2. Onpit FOHra (bunpusma ®Openens)

3. NuTepdepeHuns B TOHKUX IUIeHKaX (kosbla HelotoHa). [Touemy unTepdepeHnns He HabMogaeTcs Ha TOJICTHIX IUICHKAxX?
4. Tonspuzarus ceeta. [lonmsipu3ariust mpu oTpaskeHUH OT IUAIIEKTPUKOB. Y10 bprocrepa. [Tomspuzaropsl. 3akon Manroca.

JlabopatopHnas pabota Ne3. [ludpakius cera.

1. [Tpunnun I'toiirenca--®penens.

2. Meron 30u @peners.

3. udpakuus Ha 1mend. BelauciuTs yribl JUQpakiyy, TPy KOTOPBIX B IS HAOIIOAAETCs YeTHOE YUCI0 30H DpeHes.

4. Indpaxuus Ha penieTke: TIaBHbIe MAKCUMYMBI, TJIaBHBIE MUHUMYMBI.

5. Bropuunbsle MUHUMYMBI. MeTO] BEKTOPHBIX AuarpaMM. [1ocTpouTs auarpaMmsl AJist Citydas Tpex Lienel, eciau pa3HocTh (a3
MEKTY BOJHAMM, PUXOIAIIMMA M3 COCEHUX IIelieii, paBHa /3, /2, 21/3.

JlabopatopHnas padota Ne4.CrieKTpbl U3TyUCHHS

1. 3axoHsI mpesiomieHus 1 oTpaxerus. Jucnepcus. I[IperomieHne cBeTa B IpH3Me.

2. ®opmyna ToHKOH THH3BL. Pokyc. OnTuueckas och. Kakoit my4ox BBIHAET U3 JIMH3BI, €CIIH HCTOYHUK CBETA PACIIOTIOKUTD B TOUKE
¢dokyca?

3. YcTpoiicTBO M NpUHIMIT pabOTHI IPU3MEHHOTO CIIEKTporpada.

4. KBaHTOBBIE YHCIa. DHEpreTUIecKie ypoBHu. Hapucyiite Bia anekTpoHHoro obnaka aist 1S, 2p, 3p, 4d coctosuuii.

5. CriexTpsl H3nmydeHus ra3oB. M3znyuenne aToMoB. Paspemennsle u 3anpeleHnsie nepexoasl. [louemy HabIr01aeMBI BAMHU CIIEKTD
HE COJEPKUT BCEX 1IBETOB?

6. CepuanpHble 3aKOHOMEPHOCTH U3IIYYEHHUS aToMa Bogopoaa. Kakum mepexoaMm coOTBETCTBYIOT HaOMOgaeMble BAMU JTIHHUH?

JlabopaTophnas pabora Ne5.Cuerunk [eiirepa.

1. YcrpolicTBO cueTyrKa U PUHLUI JEHCTBUSL.

2. OOBSACHUTH CYETHYIO XapaKTEPUCTUKY CUETUHKA.

3. PagnoaktuBHOCTb. THUIIBI paOaKTUBHBIX pacnaios.
4. Turel paJoaKTUBHBIX U3JIyY€HUN U UX CBOWCTBA.

Kputepuu oreHKH

Kaxnas naboparopHas paboTa oreHuBaeTcs B 5 0aioB, n3 Hux 3 Oayia — 3a OTBETH! Ha KOHTPOJIBHBIE BOIPOCH, 2 6ania — 3a
BBINOJIHEHHE U 0OpMIIeHHE Ta00paTOPHBIX paboT.

- OLICHKA «OTJIMYHO» BBICTABJIIACTCA CTYACHTY, €CJIM OH IMMPABUJIbLHO BBITIOJIHHUI U3MEPECHUS, TPAMOTHO O(I)OpMI/IJ'I HUX pPE3YJIbTAThI B BUIC
TabJIuI ¥ TpaduKOB, BEPHO IPOM3BEIN OIIEHKY HOTPEITHOCTEI H3MEpeHNH, MPaBUIIBHO MPOM3BEN pacu€Thl T0 paboduM (GopMytam,
caejiaJl BBIBOJBI, JIOTUYCCKH BBITCKAIOMINE N3 OKCIIEPUMEHTAJIBHBIX PE3YJIBTATOB, IIPABUIIBHO OTBETHUJI HA KOHTPOJIBHBIC BOIIPOCHI,
IPOAEMOHCTPHUPOBAB SCHOE MOHUMAaHHE (DI3UKH N3y9aeMOT0 SBICHHS U CyTH MPOBOANMOTO SKCIICPHIMEHTA

- OLICHKa «XOpOMIO» BBICTABJIACTCA CTYACHTY, €CJIM OH IMTPABUJIbHO BBITIOJIHWI U3MEPCHUS, TPaAaMOTHO O(I)OpMI/IJ'[ HUX pE3YJIbTATBI B BUC
TabIHI ¥ TpaduKOB, BEPHO IPOM3BEIN OLIEHKY HOTPEITHOCTE! H3MEpeHNH, MPaBIIIBHO MPOM3BEN pacu&Thl 10 paboanm hopMmynam,
MPaBIIIBHO OTBETHII Ha OONBIIMHCTBO KOHTPOIBHBIX BOMPOCOB, IPOIEMOHCTPUPOBAB TOHUMAaHNE (DH3UKH H3y4aeMOT0 SIBICHHS U
CYTH IIPOBOJUMOTO 3KCIICPHMEHTA;

- OIIEHKA «yIOBIETBOPUTEIBHOY BBICTABIACTCS CTYCHTY, €CIIH OH MPABUIILHO BBITIOIHUI U3MEPEHNS, ODOPMHII HX Pe3yIbTaTHl B
BUJIE TAOIHI ¥ IPa(hHKOB, IIPOU3BEN OLEHKY ITOTPEIIHOCTEH H3MEPEHUH, TPOM3BEN pacuéTsl o pabodnM GopMyaaM, OTHAKO HPH




9TOM UMEIINCh HEKOTOPHIC HGHO‘IéTBI, IIpH OTBETC HAa KOHTPOJIbHBIC BOIIPOCHI IIPOACMOHCTPHUPOBAJI JINIb 3HAHUEC OCHOBHBIX 3aKOHOB,
CBA3AHHBIX C NU3y4YaCMbIM SABJICHUCM

5.3. Tembl nucbMeHHBIX padoT (3cce, pedeparbl, KypcoBble padoThI M Ap.)

IIuceMeHHBIE pa60T1,1 Ipu peajn3ali JUCHUTUIMHBI HE MPEAYCMOTPCHBIL

5.4. OueHoYHBIE CPEACTBA VISl IPOMEKYTOYHON aTTeCTAINN

Bompocs! k 5k3ameny (1 cemectp)

. Kunemaruka. Tpu cnocoba onricanus monoxkeHust Toukd. Tpaexropus. [1yte. [lepememnienne.

. CkopocTtb. CpemHsist cCKopocTb. MrHOBEHHAsI CKOPOCTh. CBSA3b CKOPOCTH W KOOPIUHATHL.

. Yckopenue. CBsA3b YCKOPEHUSI, CKOPOCTH M KOOPANHATHI.

. PaBHOyCcKOpEHHOE NPSIMOJIMHENHOE ABM)KEHUE.

. I'padmueckoe npeacraBieHne KHHEMAaTHISCKUX 3aBUCHMOCTEH.

. KpuBosnmneitnoe nemxenne. HopmansHoe U TaHT€HITMAIbHOE YCKOPEHHUE.

. JIBIKeHME IO OKPY>KHOCTH. YTJIOBBIE KOOPIMUHATA, CKOPOCTbh, YCKOPEHHE, UX CBSI3b C NPYTUMHU KMHEMaTHIECKIMHU
BEJTMYMHAMHU.

8. Ilepsnlit 3akoH HproToHa. MIHEepIaabHbIE CHCTEMBI OTCYETA.

9. Macca. Umnynbc. Cuna. PapHoaelicTByromias cuit. Bropoii 3akon HeroToHa. Bumb! cuit.

10. Tpetutii 3axoH HproToHa. 3aKOH COXpaHEHUs UMITYJIbCa AJISI MaTEpPUaIbHON TOYKU U CUCTEMBI TeIl.
11. Pabora cunbl. Kunetndeckast sHEpTUs.

12. KoncepBatuBHble cuilbl. [loTeHnansHas sHeprusi. CBA3b CHIBI U NOTEHLUANA.

13. 3aK0H COXpaHEHNUs SHEPTUH IJIsI MATEPHAIFHOH TOYKH B TI0JIE KOHCEPBATHBHBIX CHII.

14. 3ak0oH COXpaHEHHUS SHEPTUH IS CUCTEMBI TEJI B 110JI€ KOHCEPBATHBHBIX CHIL.

15. 3akoH coxpaHeHus 3Hepruu. Buspl sHepruu.

18. Yupyruii ynap

19. MomeHT uMIityisca. MOMEHT CHIIBL. Y paBHEHHE MOMEHTOB.

20. 21. AdcomotHo TBepoe Teno. MomeHT unepuun. Teopema Illteiinepa. du3nvecKkuii CMbICT MOMEHTA HHEPIIMH.
22. MOMEHT UHepLUHU CTEPKHSL.

23. MOMEHT WHepLUH IWINHIPA.

24. OcHOBHOE ypaBHEHHE AMHAMHUKH BPAIIaTeIbHOTO ABWKECHUSA. AHAJIOTHUA MEX Ty TOCTYNAaTeIbHBIM U BpamaTeIbHbIM
JIBHKCHHUEM.

25. 3aKOH COXpaHEeHUsI MOMEHTA UMITYJIbCa.

26. Kunetuueckasi 3HepTus Bpallalolerocs Tea.

27. KonebarensHoe 1BUkeHNE. ['apMOHMUEcKre KOIeOaHus, NX CBOMCTBA U XapaKTEPUCTHUKH.

28. YpaBHeHHUe KoeOaHU IS Tpy3a Ha TPY>KUHE.

29. YpaBHeHue KoeOaHu IS Tpy3a Ha moaBece ((PU3HIecKuil MasTHHK).

30. 3aryxaromiue KoJeOaHus.

31. Beinyx/IeHHbIe Koebanus. Pe3oHaHc.

32. OcHOBBI THAPOAMHAMUKHI

NN DN RN

Kpurepuu oueHku:

- OLICHKA «OTJIMYHOY BBICTABIISIETCS CTYJCHTY, €CJIM OBl JIaH MCUEPITBIBAIOIINI OTBET Ha MMOCTaBJICHHBIE BOIIPOCHI,
BBICTYIUICHHE TPAMOTHOE, C TOUKH 3pEeHHS (PU3HUKH - apryMeHTHpoBaHHOEe. CTyIeHT BllaJieeT HArJISAHBIMU CIIOcO0amMu
TIpeACTaBICHUS] HHPOPMAIUU

- OLIEHKA «XOPOILO» BBICTABISIETCS CTY/ACHTY, €CIIM  ObUTM  JIaHBI BCE OTBETHI HA OCTABJIEHHBIE BOIIPOCHI, HO HEJI0CTATOYHO
TMIOJTHO.

- OIIHKA «Y/IOBJIETBOPUTEIIHHOY» BBICTABIIACTCS CTYJICHTY, €CIIM OH OTBETHJI HE Ha BCE IIOCTABICHHBIE BOIIPOCHI , TIPH OTBETE
HCTIBITBIBAN 3aTPYAHEHHS , TOBOPIJI HEJOCTATOUYHO YBEPEHHO.

- OIIEHKA «HEYIOBJICTBOPHUTEIIEHOY BBICTABISAETCSA CTYACHTY, €CIIH CTYJCHT HE CMOT BBITIOJHUTH MOCTABICHHYIO 3a7a4y.

Bomnpocs! k 3k3ameny (2-it cemectp)

. 'azoBble 3akoHbl. 3akoH [lansroHa. MossipHbIi 00beM. YpaBHeHue Knamneiipona - Menneneesa.

. UneanbHelii ra3. OCHOBHOE ypaBHEHHE MOJICKYIIPHO-KHHETHIECKOH TEOPHH (M.K.T.) HICAIBHOTO Ta3a.
. BuyTpennsis sHeprus uaeansHoro rasa. HYucio crerneHeli cBoOOIBI.

. [lepBoe Hauano TepmoauHamMuku. Pagora raza. Temora.

. U3oTepmuueckuii mpouecc.

. I3o6apHsr1it nporecc.

. I30xopHBIii porecc.

. Amnabarndeckuit mponecc. 3akoH [Tyaccona. Ypasuenue Ilyaccona.
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10. TerumoBwie marmmabl. [ukin Kapro. MakcuManbHBIN K.I1.JI. TETUIOBOM MalIHBI. BTOpoe Hagamo TepMOIuHAMUKY (TIOCTYJIaT
Tomrcona).

11. DHTpOMHUS Kak QYHKIUS COCTOSHUS TEPMOAMHAMHYECKOH crcTteMbl. [IpuBeaennas terora. I3MeHeHne SHTPOITIHI
U7CaJBHOTO ra3a MpH Pa3InYHbIX H30MpoIieccax. MI3MeHeHHEe SHTPONUY NP HATPEBaHUU U (Da30BBIX MEpexojIax

12. Cpennss amuHa cBOOOTHOTO Tpo0era MOJICKyI, €€ 3aBUCUMOCTh OT Pa3InYHbIX MapaMeTPOB.

13. Ucnapenue u konaeHcanus. Kunenne. HacolieHnsiit nap. BiaxxHocTs Bo3yxa.

14. CroticTBa u cTpoenue xunkocreid. [loBepxHocTHOE HaTsDKeHHE. KO3 GUITMEHT MOBEpXHOCTHOTO HaTshkeHUs. CBOOO HAS
SHEPTHUS TOBEPXHOCTH JKUKOCTH.

15. BnusiHue npumeceil Ha OBEpXHOCTHOE HaTshkeHHe. [[oBepXHOCTHO-aKTUBHBIE BellecTBa. CMauynBaHueE.

Kpurepun ouenku:

- OLIEHKA «OTIMYHOY BBICTABIIACTCS CTYJCHTY, €CIIM OBLT  JaH MCUEPIIBIBAIOIINI OTBET HA MOCTABICHHBIE BOIIPOCHI,
BBICTYIUICHHE TPAMOTHOE, C TOUKH 3pEHHS (GH3HUKH - apryMeHTHpoBaHHOE. CTyICHT BlIaJieeT HATTISAHBIME CIIOCO0aMHU
MIPEACTaBICHUS HHPOPMAIHN

- OLICHKA «XOPOILO» BBICTABISIETCS CTYACHTY, €CJIM  OBUTH  JJaHBI BCE OTBETHI HAa MOCTABJICHHBIE BONIPOCHI, HO HEAOCTATOYHO
TIOJIHO.

- OIIEHKA «y/JOBJIETBOPUTEIHHOY BBICTABIAETCS CTYCHTY, €CIIM OH OTBETHJI HE Ha BCE IIOCTABJICHHbIE BOIIPOCH , IIPH OTBETE
HCOBIThIBAJ 3aTPYAHCHUA , TOBOPHUJI HEAOCTATOYHO YBEPEHHO.

- OLICHKa «HCYAOBJICTBOPUTCIIbHO» BBICTABIACTCA CTYACHTY, €CJIU CTYJCHT HC CMOT BBITNIOJITHUTD IMMOCTABJICHHYIO 3a/lavy.

Bomnpocs! k 3auéry (3-i cemecTp)

1. DnexTpuueckuid 3apsa. DaeKTpocTaTuueckoe B3auMoaeiicteue. 3akon Kysona.

2. OnekTpocTarudeckoe nojie. HanpspkeHrocTs mosst. [Ipuanun cyneprosunnu. CHIToBbIE JTMHAHN TIOJIS.

3. DnexTpudecKnii MoTeHIMaI. DKBUIOTEHIINAIbHBIE TOBEPXHOCTH. CBSI3b NOTEHIMAA C HANPSKEHHOCTHIO AJICKTPHYECKOTO
TIOJIA.

4. Konnencaropsl. Ilnockuii KoHAeHCATOp. 3aKOHBI CI0KEHUS] eMKOCTEH

5. DHeprus snekTpudeckoro moyst. O0beMHas MIOTHOCTh SHSPTUH.

6. DnexTpuueckuii Tok. Cuia Toka. DnekTpoasuxymas cuia. Ctoponaue cuibl. Hanpsikenue. 3akon OMma. Y nenbHoe
COTIPOTHUBIICHHE.

7. IlmotHOCTH TOKA. 3akoH Oma B auddepennunansroi hopme. MouHOCTh Toka. 3akoH OMa /sl TOJTHOW IeNHd. 3aKOH
Jxoyns— Jlenna.

8. 3akon buo-Casapa-Jlamuiaca. MarHuTHOE 110JIe KPYTrOBOI'O BUTKA U IPSMOT0O TOKA.

9. MarHurtHoe 1oJie BUTaoIEerocs TOYEYHOTO 3apsiaa

10. leiicTBre MarHUTHOTO MOJISI HAa poBoA ¢ TokoM. Cuna Amrnepa. TpakToBka onbITOB AMIiepa B TEpMUHAX MarHUTHBIX
WHIYKIHUHI U CUIL.

11. Opuentupytolee 1eicTBUE MAarHUTHOTO MOJISI HA KPYTOBOM BUTOK C TOKOM. MarHUTHbIN MOMEHT. ['unoreza Ammepa.
12. JleficTBHEe MarHUTHOTO TOJISL HA TOUeUHbIH 3apsin. Cuna Jloperna. YacTuia B HOCTOSHHOM MarHUTHOM TIOJIE.

Kputepuu oneHuBaHUA:

- «3a4TEHO» BBICTABISAETCS CTYACHTY, €CIH OBUT  JJaH MCUEPIIBIBAIOIINI OTBET Ha MOCTABICHHBIE BONIPOCHI, BRICTYIUICHHE
IpaMOTHOE, C TOUKH 3peHHust PU3MKH - aprymeHTHpoBanHOoe. CTy/JICHT BilaJieeT HATJSIIHBIMK CIOCO0aMH TIPEJICTaBICHHS
nHpOpMALUH

- «HE3aYTEHO» BBICTABIISIETCS CTYJEHTY, €CJIM CTYACHT HE CMOT BBITIOJIHUTD NOCTABJICHHYIO 3a1a4y.

Bomnpock! k sk3ameny (4-it cemectp)

. Bonuel. Buasl BonH. [Tonepednsie 1 MpoAoNbHbIE BOJIHBL. Y PaBHEHUE BOJIHEI.

. XapaKTEepHUCTHKH BOJIHBI U CBSI3b MEX1y HUMHU. BomHoBO# GponT. Da30Basi CKOPOCTH.

. AucddepenmansHoe ypaBHeHHE BOIHEL. BOTHBI Ha CTpyHE.

. DIEeKTPOMarHUTHBIE BOJTHBI

. Oneprus BonHEL [loTok sHeprun. Bextop YMmoga.

. Hpuxmun cynepno3ury BosH. CTOsYME BOTHBL.

. Ipunmyn [Noiirenca. 3akoHbI MpeIOMIIeHUS U oTpakeHus. [Tpr3ma.

. JInnzel. @opmyna ToHko# nuH3EL. Cdepryeckas 1 XxpoMaTuieckas abepparuH.

. MaTepdepenust BoaH. YCIoBUS MakcUMyMa 1 MUHIMYyMa HHTep(epeHIHH.

10. YcnoBust Habmonenust natepdepennnu ceeta. KorepeHTHOCTD.

11. UnTepdepeHnns B TOHKUX IJIEHKAX.

12. Onsit FOHra

13. Audpakuus. [punmun Iolirenca-®penenst. Merox 30u Openens.

14. Indpakuus Ha 1Ieu.

15. Iudpakuns Ha pemeTke. | TaBHbIe MaKCUMYMBI, TIaBHBIE M BTOPUYHBIE MUHIMYMBI. CIIeK-TpaIbHBIN aHAJIH3.
16. IMonspu3zamnus cBeta. JBymydenpenoMieHUe B KpUCTaIaX.

17. JIuneitHO NOJIAPU30BAHHBIN CBET M METO/IbI €0 MOIYUYEHHS.

18. DU THYECKN TONIIPU30BAHHBII CBET M METO/IBI €T0 MOTy4YeHNUs. VICKyCcCTBEHHAs! aHU30TPO-TIHSL.
19. TerumoBoe nanmyuenue. 3akoH Kupxroda. DxcrepuMeHTaIbHbIe 3aKOHBI TEIIIOBOTO M3mydeHus. [Ipobiaembl
TCODETHYCCKOTQ OIMUCAHMS TeIIOBOro M3avieHus. ['umoTe3a [Inanka
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21. Tpyauoctu GoToHHOH runoressl. KopryckyisipHO-BOIIHOBAsI TEOPHS CBETA.

22. Bounnbl ne bpoitns. BonHoBast gyHKIMs U ee craTuCcTHYecKuit cMbIci. COOTHOLIEHUE Heope-elIeHHOCTH.
23. Ypasuenue llpenunrepa. CB000JHO ABUTarOLIasiCsl YacTUIA.

24. OTpakeHHE YaCTHIIBI OT Oapbepa.

25. Yactura B 6eCKOHEYHO TITyOOKO# IMMOTEHITHATIFHOH SIMeE.

26. TyHHENbHBIH YPQEKT.

27. Atom Bomopona. Ctosiune BOJHBI B KYJIOHOBCKO# IMTOTEHIIMATBHOH siMe. KBaHTOBBIE Yncia. DHEPTeTHUECKUI CIIEKTP
COCTOSIHUHM B aTOME BOJIOPOAA.

28. Mziryuenne atoma Bogopona. [Ipasmna otbopa. Pa3pemieHnablie n 3anpemieHHbIe TepeX0Ibl.

29. Monexynsl. KoBaneHTHas XxuMuueckast CBA3b.

30. DneKTpOHHBIN, KoJeOaTeNbHbIN U BpalllaTeIbHbIN SJHEPreTHYeCKHEe CIIEKTPBI MOJIEKYJIbL.

31. CrekTpsl U3ITyueHUs MOJIEKYJI.

32. BeiHyX)IeHHOE H3lTydeHue. Jlasepsl.

33. PaguoakTBHOCTb. THUIIBI paJHOAaKTUBHBIX U3Ty4eHUN. BUasl paquoakTHBHOTO pacnaja.

Kpurepun ouenku:

- OLIEHKA «OTIMYHOY BBICTABIIACTCS CTYACHTY, €CIIN CTYJICHT ITOJHOCTBIO BJIa/IeeT BAXKHEUIINMH (DU3MUECKUMH MTOHATHAMH,
BBIJICTICHHBIMHU IJIS 3ayYUBAHUS, IPAKTHIECKOE YMEHHUE MTOKa3aHO 0e3 3aMeYaHti 1 TEOPETHIECKUIT BOTIPOC PACKPHIT
MIOJTHOCTBIO.

- OLIEHKA «XOPOIIO» BBICTABISIETCSI CTYACHTY, €CIIM  CTYICHT CBOOOHO BIIaJICET BAKHEHIINMH (PU3UUECKIMH MTOHATHIMH,
BBIACJICHHBIMU IJIA 3ayUYWBaHU, HO IPAKTUYCCKOC YMCHHUE MTOKa3aHO C 3aMCUaHUAMU  WJIN TeopeTI/I‘{eCKI/Iﬁ BOIIPOC PACKPBIT
HE MOJHOCTBIO.

- OLICHKa «YHAOBJICTBOPUTECIILHO» BBICTABJIACTCA CTYACHTY, €CJIN CTYACHT YaCTUYHO BJIaJCCT Ba)KHCHUIITUMH Q)HSHI{CCKI/IMI/I
TIOHATHUAMMU, BBIACJICHHBIMU JJIA 3ay4YUBAaHUA, HO IPAKTUYCCKOC YMCHUC [10-Ka3aHO C 3aMCYaHUAMU U TeOpeTI/IlleCKI/Iﬁ
BOIIPOC PACKPBIT HE MOIHOCTBIO.

- OLICHKa «HCYAOBJICTBOPUTCIIbHO» BBICTABIACTCA CTYACHTY, €CJIM CTYACHT HC BJIaJICCT Ba)KHEHUIIMMH (1)H31/I'~ICCKI/IMI/I
TIOHSATHAMH, BBIICICHHBIMU JUTSA 3ay9IHBaHU, UM HE IOKA3aHO NMPAKTHUECKOE YMEHHE, WM  HE PACKPBIT TEOPETHUECKHI
BOIIPOC.

6. YHAEBHO-METO/JMYECKOE H HTHO®OPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOPBI, COCTAaBHTEIH 3arnaBue W3patenscTBO, TOX Omn. aapec
JI1.1 |T'paboBckwmii P.U. Kypc pusuku: yuebnoe nocobue mist By3oB  |Cankr-IletepOypr:
Jlanb, 2009
JI1.2  [dmurpuesa E.W. dusuka: yaebHOe ocodue CapatoB: Aii ITu Op  |http://www.iprbookshop.ru
Menua, 2019 /79822 .html
6.1.2. lonotHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, rox On. aapec
JI2.1 |Tpodumona T.U. Kypc ¢usuku: yuebHoe nocobue st By30oB  |Mocksa: Bricias
mkoia, 2003

6.3.1 Ilepevyens mporpaMMHOro obecrne4eHust

6.3.1.1|Google Chrome

6.3.1.2]Internet Explorer/ Edge

6.3.1.3|MS WINDOWS

6.3.1.4|Moodle

6.3.2 Ilepeyenb HHGPOPMAMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|ba3a naHHBIX «DnekTpoHHas OnbOIMoTeKa [ OpHO-ANTalCKOTr0 rOCYIapCTBEHHOTO YHHBEPCHTET A

6.3.2.2| OnexTponHo-oubnuoteynas cucrema IPRbooks

6.3.2.3| MexBYy30BCKast 2IEKTPOHHAS OMOINOTEKA

7. OBPA3OBATEJIBHBIE TEXHOJIOT' U

AUCKYyCCUs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

HOMep aAyaAuTOpUH Ha3znavenue OcHoOBHOE OCHAllIleHHEe




112 b1

JlaGopatopust dneKTpruecTBa U
MarHetusma. YueOHas ayAuTopust is
MPOBE/ICHUSI 3aHITHUI JIEKIIMOHHOTO THIIA,
3aHATUI CEMHUHAPCKOTO THIIA, KYPCOBOTO
MIPOSKTHPOBAHUS (BBITOJHECHUS KYPCOBBIX
padoT), rPYIIOBBIX U UHIUBUAYATBEHBIX
KOHCYJIBTAI[HiA, TEKYIIEr0 KOHTPOJIS U
IPOMEXKYTOUHOU aTTECTALUU

I'enepaTopsl. Marazunsl conpotuBiaeHuid. Ociuuiorpadul.
Perynstop nanpspkenust 3kBA 220/250B. DnekrpoMarHur.
MonynbHO-y4uebnbIi KoMmuieke MYK-OM1
"DnekTpudecTBo U MarHetusM". CreHnbl: «B Mupe Hayku
U TEXHUKWY, «J{ecaTuuHble mpucTaBKkny, «Pabovas
nporpammay, «Cucremay». Pabouee mecto npemnonasarens.
[ocamounsie MecTa 00y4aromuxcst (10 KOJIUIECTBY
00y4JaroHUXCsl)

108 b1 VYueOHast ay JUTOpHS sl IPOBECHUS JlabopaTopHast ycraHoBka "Heynpyroe coynapeHue
3aHATHUH JEKIIMOHHOTO TUIIA, 3aHATHH (u3HYeCKUX MasTHUKOB", JabopaTopHasl yCTaHOBKa
CEeMHHApCKOro THIa, KypcOBOIO "Yupyroe coynapenue ten". JlaboparopHas yctaHOBKa
NIPOEKTUPOBaHUS (BHITOIHEHUS KypcoBbIX |"MasitHuk O6epbeka”, crenn "Cucrema Cu".
paboT), TPYNITOBBIX M MHIUBUAYAIbHBIX [lITaHreHIUPKYJIb, CIIECAPHBIH HA0OP, CYETUNK
KOHCYNbTAIMH, TEeKYIIEero KOHTPOIs U cekyHnomep. [Tocagounsie Mecra oOyvaromuxcs (1o
MIPOMEXYTOYHOU aTTEeCTAIINU KOJIMYECTBY 00yUaIOMuXcs), pabodee MecTo
IIPENOAaBaTENs, YICHHUECKas JOCKA
109 b1 JlabopaTopust MOJIEKYIIAPHOH (DU3HUKH. Y CTaHOBKY JUI: U3y4eHUsI Fa30BBIX 3aKOHOB;
VYueOHast ay JUTOpHsL JJIsl IPOBECHUS ornpezeseHus ko3 ULneHTa TMHEHHOTO PacIIupeHNS;
3aHATHUH JEKIIMOHHOTO THIIA, 3aHATHIH ornpezaeseHust KO3 (GunrueHTa BI3KOCTH )KUAKOCTH;
CEeMHMHApCKOTO THIIA, KypCOBOTO OTIpEAEIICHNS Pa3MepOB OPOYHOBCKHX YaCTHIL;
MIPOECKTUPOBAHUS (BBITOJHEHHUS KYPCOBBIX  |ompeneneHus Ko3(duipeHTa moBepXHOCTHOTO
paboT), TPYNIIOBEIX ¥ MHAWBUAYAIBHBIX HaTSHKEHUST; U3ydeHUs ainabaTHIEeCKUX POIECCOB;
KOHCYJIBTAINH, TEKYIIEr0 KOHTPOJIS 1 orpeaeneHus K03(hPUINeHTa TEeIIONPOBOAHOCTH;
MIPOMEKYTOUYHOM aTTecTaluu onpezenenus TemnoémMkoctu. Kommekce "®@uzndeckuit
MPAaKTUKYM I10 MOJIeKyJIsipHO# (hrzuke". Habop
JIEMOHCTPAIMOHHBIN ""a30BbIe 3aKOHBI U CBOWCTBA
HachInleHHBIX napoB". Hacoc BakyymHbIii KoMoBcKoro.
Crennpl yueOHbIe. MaHOMETp BOASHON, METPOHOM,
MHKpOMaHOMeTp. MHUKpPOCKOIIBI, HA0Op apeoMeTpoB,
tpanchopmarop (Perynsrop Hanpspkenns PHIL),
JIEKTPOIIeYb Maas, DICKTPOIUIMTKA TabopaTopHasi.
Crengpl: «/lecaTnunble npuctaBku», «OCHOBHBIE
3akoHbI, «Crcrema CHUy, «TexHruka 0€30IacHOCTH,
«Dopmynsy. [Tocarounsie Mecta oOydatomuxcs (1o
KONUYECTRY 0OVUAINMUXCd) nadadee MECTo
221 b1 JlaGoparopust onTukY 1 aTOMHOW pu3nku. |YcTaHOBKA JUIS ONIpEAEIeH s PE30HaHCHOTO TIOTEHIIMAIA
YyeOHasg ayTUTOpHUs AJIS IPOBEICHUS metonoM @Ppanka u ['epria PIIK 02. Cuérunk I'eiirepa,
3aHATUH JIEKIIUOHHOTO TUIIA, 3aHATUN TpyOxu criektpanbHbie TCY ¢ BBICOKOBONBTHBIM
CEMHHAPCKOT0 THIIA, KyPCOBOTO UCTOYHUKOM, crieKTporpad. MoayabHO-y4eOHbIi
IIPOEKTHPOBAHNUS (BBIIOIHEHHUS KypCcOBBIX [koMIuteke «KBaHToBas ontuka». MYK-OK (mp-Bo OO0
paboT), TPYIIIOBBIX W MHAWBUAYAIBEHBIX «OmnsITHBIE TIPHOOPEDY, HOBOCHOHPCK).
KOHCYJIbTAINH, TEKYIIEro KOHTPOJIS 1 MonynsHO-yueOHbIi KoMmIieke «DPu3ndeckne OCHOBEI
MIPOMEKYTOUYHOH aTTecTaluu anekTpoHUK». MYK-®O31 (mp-Bo OO0 «OmbITHBIE
mpubops», HoBocubupcek). [ocagounsie Mecta
oOyyaromuxcs (10 KOAUIECTBY 0Oyyaronmxcs), padbodee
412 Al Kabunet 6uonornueckoit xumuu. Yuebnas |Pabouee mecto npenonaBarens. [locagounsie Mecta s
AyIUTOPUS s TPOBEACHNUS 3aHITHI oOy4aromuxcs (110 KOJTHYECTBY 00yJaIOIINXCS).
JIEKIIMOHHOT' O THIIA, 3aHATUH CEMUHAPCKOro |YueHnuyeckast JoCKa, MyIbTUMEAUNHBIN IPOEKTOP, IKPaH,
TUMA, KypCOBOT'O MPOEKTUPOBAHMUS HOYTOYK, PEaKTHBBI, BEChI, ”HBEHTAPb JJIsl 00CITyKUBaHHS
(BBITIOJTHEHUS KYPCOBBIX PadoT), yueOHOro 000pyHOBaHus, IOJIKH JUIS XPaHEHUsT y9eOHOTO
TPYIIOBBIX U HHIUBUIYaIbHBIX 000py10BaHMS, XUMUYECKUE PEAKTHBEI
KOHCYNbTAaIUH, TEKYIIEro KOHTPOIS U
IIPOMEKYTOUHON aTTeCTallUU
422 Al Jlaboparopust HeOPraHU4EeCKOW XUMHH. Pabouee mecro npenonasarens. [Tocagounsie Mecra 11

Y4ueOHast ayJUTOpUS s IPOBEACHUS
3aHSATUN JEKIMOHHOTO THIIA, 3aHATUN
CEMHUHApCKOTo TUIIA, KypCOBOTO
MIPOEKTHPOBAHUS (BBIIIOJHEHUS KYPCOBBIX
paboT), TPYNTIOBBIX U WHIANBUIYATBHBIX
KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS U
IIPOMEKYTOUHON aTTeCTAIINU

o0y4aromuxcs (10 KOJIUYECTBY 00yJaromuuxcs).
VYuyeHnuueckas nocka, annapar Kumnmna, xumudeckue
peaKkTHBbI, XUMHYECKAs OCY1a, BHITSKHBIE CUCTEMBI,
BECBHI, UHBEHTAPb ISl 00CITy>KUBaHUsI y4eOHOTO
000pyIOBaHUsL, MOJIKHU TSI XpaHEHHS y4eOHOTO
obopymoBaHus




215 Al KowMmrmptoTepHsIii kiacc. YdaeOHas Pabouee mecTo mpenogasarens. [locagounsie MmecTa st
ayIATOPUS IS IPOBEACHIS 3aHATHI obOydaromuxcst (1o KOJTUIECTBY 00yJIArOIIIXCs).
JIGKIIMOHHOTO THIIA, 3aHATUNA ceMuHapckoro [Kommbrotepsl ¢ joctynom B UHTEpHET

THUMA, KYPCOBOTO MPOCKTUPOBAHHUS
(BBITIOJTHEHUS KYPCOBBIX pabOT), TPYIIOBBIX
Y MHIUBHUTyaTbHBIX KOHCYIbTAIIHH,
TEKYILEro KOHTPOJIS ¥ MPOMEKYTOUHOM
arrectanuu. [lomMeneHne st

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 110 OCBOEHUIO JUCHUTIIJIMHBI (MOY JIST)

MGTOI[I/I‘{eCKI/Ie YKa3aHus 10 OCBOCHUIO JUCHUIUINH (Moz[yneﬁ)

Jlekimu, ¢ OAHOM CTOPOHBI — 3TO OJHA U3 OCHOBHBIX (HOPM y4EOHBIX 3aHITHIA B BRICIINX YUeOHBIX 3aBEACHMUSX, IPEICTABIISIOIIA
c000ii crcTeMaTHYeCKOe, OCIEeIOBATEIbHOE YCTHOE U3JI0KEHUE MPET0IaBaTeNieM OMPE/ICIICHHOTO pa3jieNna KOHKPETHON HAyKH W
y4eOHOH JUCHUILTUHEL, C IPYTroit — 3T0 ocobas popMa caMoCTOATENILHOM paboThI ¢ y4eOHBIM MaTepraioM. JIeKIus He 3aMeHsIeT
c000i1 KHUTY, OHa TOJIBKO MOJTAIKUBACT K HEil, pacKpbIBas TEMY, POOIEMY, BBIICISIS TJIaBHOE, CYIIECTBEHHOE, Ha YTO CIIEAYET
00paTUTh BHUMAaHHE, YKA3bIBACT IIYTH, KOTOPBIM HYXXHO CJIE€HA0BAaTh, JOOHBAsCH MIyOOKOTO MOHMMAHUS IIOCTABICHHOMN IPOOIeMBl, a
He o01Iei KapTHUHBI.

Pa6oTa Ha JEKIMH — 3TO CIJIOKHBIN MPOLECC, KOTOPBIHA BKIIOYACT B CeOsI TAKHE SIEMEHTHI KaK CIIyLIaHHE, OCMBICICHHE H COOCTBEHHO
KOHCIeKTUpOBaHue. J{Jist TOro, 4TOOBI JIEKIHs BHITIONHIIIA CBOS HA3HAYEHHE, BaYKHO TIOJATOTOBUTHLCS K HEll U ee 3aIicH elle J10
MPUXO0/Ia IPEoAaBaTels B ayAuTOpHio. be3 3Toro manpHeiiee BOCIPHATHE JIEKIHH CTAHOBUTCS CIIOXKHBIM. JICKIHsI B yHHBEPCUTETE
paccuMTaHa Ha OATOTOBJICHHYIO ayauTopHio. [IpenonaBaresp u3araet Jiro00il BOIPOC, OPUEHTUPYSICH Ha T 3HAHMS, KOTOPHIE
JIOJDKHBI OBITH Y CTY/ICHTOB, YCBOHMBIINX MaTepHal BCEX MPEIBIIYIINX JEKIHi. BaXXHO HAyIHTHCS CITYIIATh MPEIOJaBaTelIs BO BpeMs
JICKIIUH, TIOIIEPKUBATH HEMPEPHIBHOE BHUMAHKE K BBICTYMAIOIIEMY.

OnHako, OJHOTO CITyIIaHUs HegocTtarouHo. Heo6X0auMo (pUKCHPOBaTh, 3aIMCHIBATE TOT MOTOK HH()OPMALHH, KOTOPBIN COO0MIAeTCsE
BO BpeMsl JISKIIUH — HAYIUThCS BECTH KOHCIEKT JISKIIUH, T1e (OPMYIHPOBATIHCEH Obl HanbOJIee BaXKHbIE MOMEHTBI, OCHOBHBIE
MOJIOXKEHHUS, H3JIaraeMbIe JIEKTOPOM. J{Jisl BeeH ST KOHCIIEKTa JICKIIUH CIIEAyeT UCIIONB30BaTh TETpaab. BeleHne KOHCIIeKTa Ha
JIUCTOYKAX HE PEKOMEHIYETCs, MOCKOIBKY OHHU HE TaK YIOOHBI B HCIOJIB30BaHUU U 4aCTO TepstoTcs. [Ipu opopMiieHHH KOHCTIEKTa
JIEKIMH HEOOXOANMO OCTABILATH TOJIS, 1€ CTYACHT MOXKET 3allUCaTh CBOU COOCTBEHHBIC MBICITH, BOHUKAIOLINE HAPAIIICIBHO C
MBICIISIMH, BHICKa3aHHBIMH JIEKTOPOM, @ TAKXKE BOIIPOCHI, KOTOPBIE MOT'YT BO3HUKHYTh B MPOIIECCE CIAYIIAHUs, YTOOBI MOTYIUTH HA
HHX OTBETHI [IPH CAMOCTOSTEIILHON MPOPadOTKe MaTepralia JICKIUH, IPH H3YYCHUH PeKOMEHIOBAHHOMN JIUTEPATYPBI UITH
HEMOCPECTBEHHO Y MPENoAaBaTes B KoHIle JeKiuuu. COCTaBIIssA KOHCIEKT JIEKIUH, CIICYET OCTaBISITh 3HAYUTEIbHBINA HHTEPBA
MEXIY CTPOYKaMH. DTO CBS3aHO C TEM, YTO MHOTIa BO3HUKAET HEOOXOIMMOCTH BITHCATh B IIEPBOHAYAIBHBIN TEKCT JIEKIUU OJHY HIIA
HECKOJIBKO CTPOYCK, UMCIOIUX MMPUHIUIINAJIBHOC 3HAYCHUE U TTOUCPITHYTHIX U3 APYTUX HCTOYHHUKOB. Paccrosnue MCXKAY CTpOKaMHn
HEOOXOAUMO TAKKE [UISl IOYEPKUBAHHMS CIIOB MJIM LIEJIBIX TPYIII CIOB (TaKOe MOTYCPKHBAHNE BBI3BIBACTCS HEOOXOUMMOCTHIO
MPUBJICYb BHUMAaHUEC K JaHHOMY MECTY B TEKCTC IIPU ITIOBTOPHOM lwlTCHI/II/I). O6bl‘{HO MOAYEPKUBAIOT ONMPEACICHNS, BBIBOIBI.

Takke BaKHO MOJHOCTBIO 03 BCSAKUX M3MCHEHHUI BHOCHTD B TETPAIb CXEMbI, TAOIHIIBI, YEPTEXKU U T.II., €CIIH OHU MPEIIIOIAraloTCs B
JICKIIUH. I[J'l?[ TOro, '{T06bl COBMECTUTH MCXaHNYCCKYIO 3alIUCh C TOYTH JOCJIOBHBIM q)MKCl/lpOBaHI/IeM HaI/I6OHCC Ba’>XHBIX HOHO)KCHMﬁ,
MO’KHO HCIIOJIb30BAaTh CHCTEMBI YCIOBHBIX COKpAICHHI. B mepByro odepe/ib COKpAIaiTes JUIMHHBIC CII0BA U TE, YTO OBTOPSIIOTCS B
peun JeKkTopa Yaiie Bcero. IIpn 3ToM camMo COKpalieHHe T0DKHO ObITh [0 BO3MOXHOCTH KPAaTKHM.

CemuHnapckue (npakTuueckue) 3ansatus CaMmocTosTensHas padboTa CTYAEHTOB 0 IOJrOTOBKE K CEMUHAPCKOMY (IIPAKTUYECKOMY)
3aHATHUIO JJOJDKHA HAYMHATBCS C 03HAKOMIICHHS C TUNITAHOM CEMHHAPCKOTO (MPAKTHYECKOTO) 3aHATHS, KOTOPHIH BKITFOUaeT B ce0s
BOIIPOCHI, BHIHOCUMBIE Ha 00CYK/I€HHE, PEKOMEHJALlH 10 MOJ'OTOBKE K CEeMHUHAPY (IIPAaKTUYECKOMY 3aHSATHIO), PEKOMEHYEMYIO
JUTEpaTypy K Teme. MzydeHne mMarepuaia cienyeT HadaTh ¢ IPOCMOTPa KOHCIIEKTOB JIEKIU. BOCCTaHOBHB B TaMATH MaTepHall,
CTYZEHT IPUBOJUT B CUCTEMY OCHOBHBIE IIOJIOXKEHUS TEMBI, BOIIPOCHI T€MBI, BBIACIIASA B HEH TJIaBHOE U HOBOE, HA YTO 00paIlaoch
BHUMAaHHME B JICKIIMH. 3aTeM ClielyeT BHUMATEIbHO MPOYUTATh COOTBETCTBYIOLIYIO INIABY YICOHUKA.

st Gonee yriryGIeHHOTO N3y4EeHUsI BOIIPOCOB PEKOMEHTyeTCsl KOHCIIEKTHPOBAHUE OCHOBHOM U JOIIOJIHUTEIBHOM JINTEPATYPHL.
YuTast peKOMEHIOBAHHYIO JIUTEPATYPy, HE CTOUT ITACCHBHO MPHHUMATh K CBEACHHIO BCE HATMCAHHOE, CIIEAYET aHATM3UPOBATh TEKCT,
IyMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIHCH 10 X0y YTECHUsI, KOTOPBIE MPEBPAIalOT YTCHHUE B IPOLECcC. 3aluCH MOTYT BECTHCH B
pa3IHYHON opMe: pa3BepHYTHIX H IPOCTHIX IUIAHOB, BBIMHCOK (TE3UCOB), aHHOTAIMN H KOHCIIEKTOB.

IMono6pas, 0TpaboTaB MaTepHal 1 yCBOUB €0, CTYJICHT JOJDKEH HauaTh HEMOCPEACTBEHHYIO ITOTOTOBKY CBOETO BHICTYIUICHH S HA
CEeMUHAPCKOM (TIPAaKTHYECKOM) 3aHATUH IJIS YETO CIEAYET NPOAYyMaTh, KaK OTBETUTH HA KaXKAbIH BOIPOC TEMBI.

[To kaxoMy Bonpocy IUIaHa 3aHATHI HEOOXOIUMO ITOATOTOBUTHCS K yCTHOMY cooOmieHuto (5-10 MuH. ), ObITh TOTOBBIM NPUHSTD
y4acTue B 00CYXKICHUH U JIOTIOJIHEHHUH JTOKJIAJIOB M COOOLICHUH (10 5 MHH.).

BeIcTyIIIeHHE HA CEMUHAPCKOM (IIPAKTHIECKOM) 3aHSATHH JOJDKHO YAOBIETBOPSTH CICAYIOINM TPEOOBAHHUAM: B HEM H3J1araloTCs
TEOpeTHYEeCKUE MOAXOABI K pacCMaTpUBacMOMY BOIIPOCY, JAETCsI aHAIN3 IPUHIIMIIOB, 3aKOHOB, IIOHATHH 1 KaTETOPHii;
TEOPETHYECKUE TIOTOKEHHUS MOJIKPEIUIIOTCS (haKTaMu, IPEMEPaMH, BBICTYIICHUE JOJDKHO OBITh apIyMEHTHPOBAHHBIM.

CamocrosiTenbHas paboTa 00ydaronmxcs — 3To IIaHUpyeMast yueOHasi, yueOHO-HUCCIIeIoBaTeNbCKas, HAyYHO-HCCIIeJOBATEICKAS
paboTa, BBIMONHsAEMAsl BO BHEAYAUTOPHOE BPeMsI 10 33IaHUI0 M TIPU METOTUYECKOM PYKOBOACTBE IPEToIaBaTelsl, HO Oe3 ero
HETIOCPEACTBEHHOTO yIacTHS.

O0BeM CaMOCTOATENBEHON PabOTHI OIpeeNseTCs YIeOHbIM IIIAHOM OCHOBHOM NpodecCHOHABHON 00pa3oBaTeIbHOM IPOrpaMMBI
(OIIOII), paboyeit mporpaMMoi AUCHUIIMHBL (MOIYIIS).

CamocrosiTenbHast paboTa OpraHu3yeTcs ¥ IPOBOJUTCS € LeJIbI0 GOPpMHUPOBAHUS KOMIETCHIIUH, IIOHUMAEMbIX KaK CIIOCOOHOCTD




MIPUMEHSTh 3HaHUS, YMEHHUS ¥ IMYHOCTHBIE Ka4eCTBa JUIs yCHEeIHON IPaKTUYECKOI NesTeIbHOCTH, B TOM YHUCIIE:

- hopMuUpoOBaHUs YMEHHUH 10 MOUCKY M UCTIOJIb30BAHNIO0 HOPMATHBHOM, TIPABOBOH, CIIPABOYHOM U CIICIHATILHOM TUTEPATYpPhI, & TAKIKE
JPYrUX UCTOYHUKOB MH(OpMaIuu;

- KQUEeCTBEHHOTO OCBOCHUS U CUCTEMATH3aLUH IOJTyIeHHBIX TEOPETHUECKUX 3HAHUM, X YIITYOJIeHUs U PaCIIUPEHHUS 110
IIPUMEHEHUIO Ha YPOBHE MEXKIIPEIMETHBIX CBSI3€H;

- (hopMHUpPOBaHUS YMEHHUS IPUMEHSTH ITOJTyIeHHbIe 3HAHUS Ha MPAKTHKE (B MPOGeCCHOHANBHOMN IEITeNbHOCTH) 1 3aKPeTICHHUS
MIPAKTUYECKUX YMEHHH 00y4arommxcs;

- Pa3BUTHS MMO3HABATENBHBIX CIIOCOOHOCTEH, GOPMHUPOBAHUS CAMOCTOSATETLHOCTH MBIIUICHUS 00yJaOImuXCs;

- COBEPIIIEHCTBOBAHUS PEYEBBIX CIOCOOHOCTEN 00ydaromuxcs;

- (hopMupOBaHUS HEOOXOJUMOTO YPOBHS MOTHBALIMK O0YJAIONIINXCS K CHCTEMAaTHYECKOH padoTe IS MOTydeH s 3HAHUH, YMEHUH 1
BJIaJICHUH B IEPUOJ y4eOHOTO CEMECTpa, aKTUBHOCTU 00YJaIOIUXCsl, TBOPYECKOH HHUIIMATUBbI, CAMOCTOS TEIbHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- (hopMupOBaHUA CIOCOOHOCTEH K CaMOPa3BUTUIO (CAaMOIIO3HAHUIO, CAMOOIIPENEIECHUI0, CAMOOOPa30BaHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPEATH3ALH 1 CAMOPETYIISIIHN );

- Pa3BUTHUS HAYYHO-UCCIIEI0BATEIILCKUX HABBIKOB;

- Pa3BUTHS HAaBBIKOB MEYKJIMYHOCTHBIX OTHOIICHHUH.

K camocTosTenbHOl paboTe 10 JUCHUILINHE (MOLYIII0) OTHOCATCS: IPOpabOTKa TEOPETUIECKOr0 MaTepuana AUCIUILINHEL (MOLys);
MIOJTOTOBKA K CEMUHAPCKUM U MPAKTHYECKUM 3aHATHSM, B T.4Y. HOATOTOBKA K TEKYLIEMY KOHTPOJIIO YCIEBAEMOCTH 00yJalOInXCst
(Tekymras aTTecTalys); MOArOTOBKA K JIAOOpAaTOPHBIM paboTaM; MOArOTOBKA K MPOMEKYTOUHON aTTecTaliu (3auéTaM, SK3aMeHaMm).
Bunbl, popMbl 1 00BEMBI CAMOCTOSTENBHOM PabOThl 00Y4aIOIMXCS IPU U3YYEHUH JUCLUILIMHBL (MOIYJIS) OIPEAIISIOTCS:

- coJiepKaHuEeM KOMITeTeHIINH, HOPMHUPYEMBIX TUCHUTUTMHON (MOIYJIEM);

- crenu (UKo AUCUUILTHHBI (MOYIIS), IPUMEHSIEMbIMUA 00pa30BaTEIbHBIMU TEXHOJIOTHSMU;

- TpynoeMkocTbio CP, npeycMOTpeHHOH y4eOHBIM MJIaHOM;

- YPOBHEM BhIcIIEro 00pazoBaHus (0akanaBpuar, CliellUalIuTeT, MarucTpaTypa, acllupaHTypa), Ha koTopoM peanusyercs: OIIOIT,

- CTETICHBIO MOJTOTOBIEHHOCTH 00yJaIOIIMXCSL.

PexoMeHaauu o MoAroTOBKE K 9K3aMeHy (3a4eTy)

@opMBI KOHTPOIIS 3HAHUH 110 OKOHYaHHH Kypca — 3K3aMeH (3a9eT), 0 OKOHIaHHH TOTO MM HHOTO pa3jena JUCIUILINHEI UITH B
COOTBETCTBHHU ¢ pabouei MporpaMmoil — ayauTopHasi KOHTpOJbHas paboTa (TECTUPOBAHUE).

Just yenenHo caun sK3aMeHa (3a4era) peKOMEHAYeTCs COOII0aTh HECKONIBKO MIPaBHIL.

1. [ToaroToBka k 3K3aMeHy (3a4eTy) TOJDKHA MPOBOIAUTHCS CUCTEMATHIECKH, B TEIEHHUE BCETO CEMECTpa.

2. lHTeHCcHBHAs HOATOTOBKA JOJDKHA HA4aThCs HE MO3/IHEE, YEM 3a MECAI-II0JITOpa A0 SK3aMeHa (3auera): paclpeaeIuTe BOIPOCH
TaKUM 00pa30M, YTOOBI YCTIETh BEIYUHUTH MIIHM IIOBTOPUTH UX ITOIHOCTHIO IO Hadajla CECCHH.

3. Jlannble 3-4 nHS nepes 5K3aMEHOM PEKOMEHIYETCs HCTIONb30BaTh I IIOBTOPEHUS CIEAYIOIIMM 00pa3oM: paclpeiesIuTh BOIPOCH
Ha TIepBbIe 2-3 THA, OCTaBHB IIOCIEAHHIT TeHb CBOOOAHBIM. VcIonp30BaTh €ro sl MOBTOPEHHS Kypca B IIETIOM, 9TOOBI
CHUCTEMATU3UPOBATH MAaTEpUall, a TAKKEC NOYIUTHh HCKOTOPHIC BOIIPOCHI (KaK NOKa3bIBACT OIIbIT, UMCHHO 3TOI'O AHA 0OBIYHO HE
XBaTaeT Uil  MOJHOTO IIOBTOPEHHUS Kypca).

OI[HOf/‘I U3 I'JIaBHBIX 3a/1a4 B OpTraHrU3allln y‘{C6HOFO rnpouecca ABJISICTCA pa3BUTUEC MHUIIUATUBBI, TBOPUCCTBA U CAMOCTOATCIIBHOCTU Y
ctyaeHToB. OCHOBOI! B 3T0if paboTe ABIETCS BHINOIHEHHE 33IaHUH 10 CAMOCTOATENbHON paboTe. 10 hopMa yIeOHBIX 3aHATHIA
croco0CTByeT (POPMHUPOBAHUIO Y CTYJCHTOB TEOPETUYECKOT0 MBIIUICHUS, YMCHHUS aHATM3UPOBATh U TIOHUMATh COJIEPIKAHUE U
CYIIHOCTb M3y4aeMOTO TIpeaMeTa.

Pemenue 3Tux 3a1a4 HEBO3MOXKHO 0€3 MOBBIIIEHUS PO CAMOCTOSTENIBLHOM PabOThI CTYICHTOB HaJ yIeOHBIM MaTepHAJIOM,
YCHIICHHS OTBETCTBEHHOCTH IIPETIOIaBATENs 32 PA3BUTHE HABBIKOB CAMOCTOSATENFHON pabOThL, 32 CTUMYIIHPOBAHHE
podeccroHaIbHOrO pocTa CTYICHTOB, BOCIIUTA-HUE UX TBOPYECKOI aKTUBHOCTU M HHUIIMATUBEL. BHepeHNe B IPaKTUKY yueOHbIX
IPOTPaMM C TIOBEIIICHHOI! J0JIel caMOCTOSTETbHOM pabOTHI aKTHBHO CIIOCOOCTBYET MOICPHM3ANNH yaeOHOTO mporecca. i1 3toro
Ha Kadeape pazpaboTaHa ciucTeMa Pa3IUUHBIX JUIAKTHYECKHX CPEICTB aKTUBU3AIMY M YIIPABICHHUS IO3HABATEIbHOM
JeATEILHOCTBIO CTYICHTOB.

JlabopaTopHBIe pabOTHI SBISIOTCS OCHOBHBIMH BUJIaMH YYE€OHBIX 3aHSITHI, HANIPABICHHBIMH Ha SKCIIEPUMEHTAIBHOE (TIPAKTUYECKOE)
MOJITBEPIKICHUE TEOPETHYECKUX MOJIOKEHUH 1 (hopMHUpOBaHHE 001IeTPOPECCHOHATBHBIX U MTPO(EeCCHOHATIBHBIX KoMMeTeHIHiH. OHU
COCTaBJIAIOT BaYKHYIO YaCTh TEOPETHYECKON M TPO(ECCHOHATBHON MPAKTHYECKOH TTOATOTOBKH.

B nporecce 1abopatopHoii paboThHI Kak BUAA yI€OHOTO 3aHATHS CTYICHTHI BRIIOJTHAIOT OJHO WIM HECKOJIBKO 3aIaHUH IO,
PYKOBOJICTBOM IIPETIOZABATENS B COOTBETCTBUH C N3y4aeMbIM COAEPKAaHNEM yueOHOTro Marepuana.

ITpu BeIMOIHEHUN 00yUaOMUMHUCS Ta00PATOPHBIX PAOOT 3HAYMMBIM KOMIIOHEHTOM CTaHOBSATCS NMPAKTHUECKUE 3aaHUS C
HCIIONB30BaHNEM KOMIBIOTEPHOI TEXHHUKH, TAOOPAaTOPHO - IPHOOPHOTO 000PyIOBaHHS U Ap. BEIMONHEHHE CTYIeHTaMH
71a00PaTOPHBIX PaOOT MPOBOAUTCA C LEbI0: (POPMUPOBAHUS YMEHHUH, TPAKTHUECKOTO OMBITA (B COOTBETCTBHU € TPEOOBAHUSIMU K
pe3ynbTaTaM OCBOCHUS JUCIHMIUIMHBL, 1 HA OCHOBAaHWY MEepeyHs (POPMUPYEMbIX KOMIIETEHIINH, YCTaHOBIEHHBIMHU paboyeit
IIPOrpaMMON TUCLUIIIMHBI), 0000IIeH s, CHCTEMAaTH3aIMH, YIIIyOIeHuUs, 3aKpeIUICHUS [IOTyYEHHBIX TEOPETHUECKUX 3HaHUH,
COBEPIICHCTBOBAHUS YMEHHI IIPUMEHSATH MOTYYSHHBIC 3HAHKS Ha MPAKTUKE.

CocTaB 3aaHuii 17151 1ab0paTOPHOI pabOThI JOJKEH OBITh CILITAHUPOBAH C PACUYETOM, YTOOBI 32 OTBEJICHHOE BPEMS OHH MOTJIN OBbITh
BBITIOJIHEHBI KAY€CTBEHHO OOJIBIIUHCTBOM CTYICHTOB.

ITpu nnanupoBaHUM 1a0OPATOPHBIX PAOOT CIEAYET YUUTHIBATh, YTO B XO/€ BHINOIHEHHUS 3aJaHUH y CTYAEHTOB (HOPMUPYIOTCS
YMEHUS ¥ IPAKTHYECKHH OIIBIT PabOTHI ¢ pa3IMYHBIMU IPHOOpaMH, YCTaHOBKAMHU, JJADOPaTOPHEIM 000pyIOBaHHEM, alIapaTypoH,
IIPOrpaMMaMH | Jp., KOTOPEIE MOTYT COCTaBIIATh YaCTh NPO(HECCHOHATBHON MPAKTHYECKOH TIOATOTOBKH, a TAKXKE
HCCIIeIOBaTeNbCKUE YMEHHs (HaOMI0AaTh, CPaBHUBATh, aHATU3HPOBATh, YCTAHABINBATH 3aBHCHMOCTH, JIeNIaTh BBIBOBI H 0000IICHHS,
CaMOCTOSITENIFHO BECTH UCCIIEN0BaHUE, ODOPMIIAT PE3YIbTATHI).

BErINoTHEeHHIO 1Ta00paTOPHBIX PadOT MpeAIIeCTBYeT IPOBEpPKa 3HAHUIT CTYJEHTOB - UX TEOPETHYECKOI TOTOBHOCTH K BEIIIOTHEHUIO




3aJaHHUs.
@®opMbI OpraHU3ayu CTYASHTOB IIPU MIPOBEACHUH JJAO0PATOPHBIX PadoT: GpOHTANIbHAS, TPYIIIOBAs U MHANBUAYyanbHas. [Ipn
¢bpoHTanbHOU PopMe OpraHu3aluy 3aHATUH BCE CTYIEHTHI BBIIOIHIIOT OHOBPEMEHHO OHY U Ty e paboty. IIpu rpynnosoit
(hopMe opraHu3zalyy 3aHITHI O/THA U Ta ke paboTa BBIMOIHACTCS TpynnaMu 1o 2 - 5 uenosek. [Ipu uHAMBHUIYaNbHOU GopMe
OpraHu3alMy 3aHATUH KaXKIbIH CTYJICHT BBIIOJIHSAET HHAUBUAYAIBHOE 3a/1aHHE.

Texymuii KOHTPOJIb YIeOHBIX JOCTHXKEHUH MO pe3ybTaTaM BBIIOJIHEHHS Ta00PaTOPHBIX PaboOT MPOBOJHUTCS B COOTBETCTBHUH C
CHUCTEMOM OLlEHUBaHU (PEHTHHIOBOM, HAKOTIUTEJILHOU | JIp.), a Takke (opMaMu U METOAaMH (KaK TPaJAULMOHHBIMH, TaK U
WHHOBAIIMOHHBIMH, BKJIFOYasi KOMIIBIOTEPHBIC TEXHOJIOTHH ), YKa3aHHBIMH B pabouell mporpaMme AUCHUILTHHBL (Moaysist). Texymuii
KOHTPOJIb IPOBOIUTCS B IIpejiesiax yueOHOro BpEMEHH, OTBEICHHOIO pabouuM ydeOHbIM IJIAHOM Ha OCBOCHUE AUCLIUILINHEL,
PE3YNIBTATHI 3aHOCATCS B KypHaJ yueOHBIX 3aHATHH.

O0beM BpeMeHH, OTBOJAUMBIN Ha BBINOIHEHHE J1a00PATOPHBIX PabOT, IIIAHUPYETCS B COOTBETCTBUHU ¢ ydeOHbIM ItanoM OITOIL
[epeuens madopaTopHbix padot B PI1J], a Takke KOJIMYECTBO YaCOB Ha UX MPOBEICHHUE JODKHBI 00CCIICUNBATD PEaTU3aI[UI0
TpeOOBaHUM K 3HAHUSM, YMEHUSAM U IPAKTUUECKOMY OIBITY CTYJEHTa 10 JUCLUILIMHE (MOLy0) cooTBeTcTBYIomEeil OITOIL.




