MWHUCTEPCTBO CEJIbBCKOI'O X031 CTBA POCCUNCKON ®EJIEPALINN
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIbHOE
YUPEJX/IEHUE BBICILIET'O OBPA3SOBAHUS
«YIMYPTCKUI T'OCYIAPCTBEHHBIN ATPAPHBI YVHUBEPCUTET»

_ VTBEPXJIAIO

X0 3 ¥
(0 i

o (OLYAEELTy g
: B oafAY) o ™

PABOYAS [TIPOI'PAMMA JTUCHAIIJINHBI

«ODU3BUKA»

ITo cienuaabHOCTH CpeIHero NpogeccnoHaTbHOT0 00Pa30BaAHMS:

35.02.12 CagoBo-mapkoBoe u JlaHAma(QTHOE CTPOUTETHCTBO

KBaindukanus BoINYCKHUKA — TEXHUK

Dopma o0ydeHHsI — OUHAS

Nxesck 2024



OI'TABJIEHHME

[enu 1 3a1a4v OCBOCHUS TUCIUTLINHBI
Mecto nucuuminHel B ctpykrype OOI1T

Komnerenuu oOyuaromerocsi, opMupyembie B pe3yabTaTe OCBOCHHUS AUCIHU-
IJTUHBI (PU3KKa
CtpykTypa u coaepkaHue TUCIHUILTHHBI (PU3HKa

OO0pazoBaTenbHbIE TEXHOJIOTUN

O1eHOYHBIC CPEACTBA ISl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH, IIPOMEKYTOY-
HOU aTTecTalyy MO UTOTaM OCBOSHUS JUCIMIUIUHBI U Y4eOHO-METOINYECKOE
o0ecreYeHne CaMOCTOSTENILHONW PabOThI CTY/ICHTOB

Y4eOHo-MeTou4YecKOe W MH(POpPMAIMOHHOE 00€CIIeYeHHE TUCIUIUIMHBI (u-
3MKa

MatepuaabHO-TEXHHUECKOE 00CCIICUYCHHUE TUCITUTUTHHEL

JIuct perucrpanuy U3MEHEHUN

10
11
22

23

28
31
33



1. HEJIX U 3AJJAYU OCBOEHUSA N CHUITJIMHBI

Lens: hopmupoBaHue MpeACTaBICHUH, IOHATHHA, 3HaHUIA 0 PyHIaMEHTaIbHBIX 3aKOHAX KJlaccuye-
CKOH M COBpEMEHHOW (U3UKHU M HABBIKOB MPUMEHEHHS B TPO(DECCHOHATLHOM IEeATETHPHOCTH (PU3HUECKUX
METO/I0B U3MEPEHUN U UCCIICIOBAHUM.

3aj1auu: - U3y4eHHUE 3aKOHOB MEXAaHUKH, TEPMOJIMHAMUKH, JIEKTPOMArHeTU3Ma, ONITUKU U aTOMHOMN
buzuku;

- OBJIQJICHUE METOIaMH JIA0OPAaTOPHBIX MUCCIICIOBAHHUIA;

- BBIpa0OTKA YMEHHH 110 MPUMEHEHHIO 3aKOHOB (DU3UKH B TEXHUKE.
[TepedyeHn oOITUX KOMIIETEHITUN

Kox HanMeHoBaHHe 001X KOMIIETEHIIUA

Bri6upath criocoObl petieHus 3ajad npopecCuoHaNbHOM eI TeNbHOCTH, TIPUMEHH-
OK 01. TEIbHO K Pa3IMYHbIM KOHTEKCTaM.

lcrionb30BaTh COBPEMEHHBIE CPE/ICTBA MTOMCKA, aHAJIM3a U HHTEPIpETaIllui HHPOP-
Maluyi U MHPOPMaIMOHHBIC TEXHOJIOTHH JIJIS BHITTOJIHEHHS 337124 MPoheCcCHOHab-
OK 02. HOH JeSITEeILHOCTH.

[1anupoBaTh U pealn30BbIBATh COOCTBEHHOE MPOPECCHOHATHHOE U JIMYHOCTHOE
[pa3BUTHE, IPEIITPUHUMATEIBCKYIO JIEATEIBHOCTh B MPOPECCHOHATBHON cdepe, Uc-
M10JIb30BaTh 3HAHUS 10 (PMHAHCOBOW I'PAMOTHOCTH B Pa3IMIHBIX JKU3HCHHBIX CUTYa-
OK 03. LM,

OK 04. O PexTuBHO B3aUMOIEHCTBOBATh U PabOTaTh B KOJJIEKTUBE M KOMAH/IE.

OCyILIECTBIIATh YCTHYIO U IMCbMEHHYI0 KOMMYHHMKAIMIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoii @enepaiuy ¢ y4eToM 0COOCHHOCTEN COLMAILHOTO U KYJIbTYPHOTO KOH-
OK 05. TEKCTa

ConelicTBOBaTh COXPaHEHUIO OKPYXKaIoIlEel Cpeibl, pecypcocOepekeHunto, Ipume-
HSTh 3HaHUSI 00 U3MEHEHUH KJIMMAaTa, IPUHLHUIIBI OepexIINBOrO IPOU3BOCTBA, 3(-

OK 07 (eKTHBHO /1€CTBOBAThH B UPE3BbIYAMHBIX CUTYaLIUS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

s u3yuenus kypca GU3MKHU B By3€ CTYICHT JIOJKEH 3HaThb OCHOBBI aJir€Opbl, FEOMETPUH U TPH-
TOHOMETPUH, 3HaTh (POPMYIUPOBKH OCHOBHBIX (PU3NYECKUX 3aKOHOB, YMETh IPOU3BOJAUTH MaTeMaTH4e-
CKHE€ BBIKJIQJKU MPU PEIICHUHU (PU3NUECKHX 3a/1a4 U ObITh KOMIETEHTHBIM B 00JIACTH YTEHUS U IOCTPOCHUS
rpadukoB ¢u3nueckux mpoueccos. [IpeaniecTByomuMy TUCIUILIMHAMY, Ha KOTOPbIX Oasupyercst «Du-
3UKay, SIBISIFOTCS: IMKOJBHBIA Kypc (PM3UKM M MaTEMaTHKH, BBICIIAs MaTEeMaTHKa, BEKTOpHas anredpa.
Kypc «®uzukay» spnsercst 6a30BbIM JUIsl BCEX HAINpPaBJICHUH TEXHUYECKOro 0O0pa3oBaHMs, OH MO3BOJISET
CTY/IEHTaM HOJIY4YHUTh YTIyOJIEHHbIC 3HAHUS OCHOBHBIX (PM3UUECKUX SIBICHUH, (yHIaMEHTAIbHBIX 3aKOHOB
KJIACCUYECKON M COBPEMEHHOMN (PU3MKH U HABBIKU JJIS YCIIEITHON POPEeCCHOHATIBHOM 1€ TEIbHOCTH.



2.1. Conep:xaTebHO-JIOTHYECKHE CBA3H IUCUMIIMHBI «DU3NKa»

COI[ep)KaTeJ'IBHO'J'IOl"I/I‘ICCKI/Ie CBA3HU

KOJbl 1 Ha3BaHHC y‘IC6HI)IX JUCHUITIIMH

Kon nucnu-
TUTUHBI (MO-
INAIG:N)

Ha KOTOPBIC OIMMHPALCTCS
coJiepKaHue TaHHOK
y4eOHON JUCHUTUIMHBI

BBICTYIIACT ONIOPOU

JUISL KOTOPBIX COZIEpKaHUEe TaHHON y4eOHOM TUCIIUTTAHBI

EH.2 | CO0.01.11 Marema- OIILL.6 CtpouTenbHOE IO U MaTEPHAIIbI

THKa

3. CTPYKTYPA U COAEP) KAHUE JUCHUIITINHbI ®U3UKA
OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIe e AMHUIBI, 108 qacoB.

3.1. CTpyKTypa JUCHUIIMHBI

Ne /m Pasnen qucHUILINHBL Bunst yueOHol padoTsl, Bimrodasi CPC u | Gopma:
=3 (Momymst), TeMBI paszena TPYIOEMKOCTH (B dacax) -TEKyIIEero KOHTPOJS ycIieBae-
5 moct, CPC (o Hemensim ce-
% 2 ° MecTpa);
g S E E -IPOMEKYTOUHOH  aTTecTanuu
3 E S Ll = (o cemecTpam)
g & S | EE| 8
= 5 g | £5 o Q
2 & | E§| E @
1 1 1- | Mexannka u MoJIeKy- 48 16 18 8
15 | aspHas pusuka
2 2 1- | DaexTpuyecTBO M Mar- 66 22 44 ) T sazer
16 | HeTH3M
HUroro 108 38 62 8
3.2. lIpakTukKy™m
Ne Ne paznena qucuu- Hanmenosanue nabopaTopHBIX paboT TpynoeMKocTh
/1 | TUTHHBL (uac.)
1. [MorperrHocTH H3MEpEHUHt (CHCTEMAaTHYECKUE, CITyYaliHbIe, IPHOOPHEIE).
AOcomIoTHas ¥ OTHOCHUTENbHAS MOTPELIHOCTH. Branciienns: norperHo- 10
CTeH IpH KOCBEHHBIX M3MepeHusx. [loctpoenue rpadukoB mo pesynabra-
TaM U3MEpeHui.
2. Omnpenenenne TMHEHHBIX Pa3MEPOB, 0OBEMOB TEJ C TOMOIIBIO ITAHTCH- 10
LUPKYJIs,, MUKPOMETPa, MEXaHHYECKOTO HHMKATOpa U MHUKPOCKOIIA.
3. I'padux mapmpyra
2. OmpenieneHne YCKOPEHUs CHIIBI TSKECTU C TOMOIIBI0 MaTeMaThde-
Moy 1. CKOTO MasiTHHKA.
T MeXaHuKa 1 MoJe- i OonpezleneHne MOMEHTa WHEPIIMU MaXOBOTO KoJjeca. 5
KyJspHas Gusuka . OnpenesneHre MOMEHTa WHEPLUH TeJ C TOMOIIBIO MMOJBECHON IIaT-
(hopmEL.
6. VzyyeHnue BpamartelbHbIX ABWKEHHH ¢ roMomiblo MasiTHHKa O6ep-
5. Oexka. 38
7. I3y4eHne 3aBHCUMOCTH IIEPHOAA YIIPYTHX KOJIeOaHUi OT Macchl (¢ Ho-
MOILBIO CITUPAIIbHOM MPY>KUHBI).
8. Onpenenenue kK03 PUIHEHTA 3aTyXaHHUs KOJICOaHUH.
6. 10. Onpenernenyie JUIMHBI BOJHBI M CKOPOCTH 3BYKa B BO3/yXE METOJIOM
CTOSTYMX BOJIH.
11. Onpenenenne MOIymsl yIpyrocTy u aedopmanun u3ruoda.




7. 12. Ompenenenne yaeabHONW TEIUIOEMKOCTH JKUIKOCTH TPU TMOMOIIH
ANIEKTPOKATIOPUMETPA.
15. Onpenencraue ko3 dunmeHTa BI3KOCTH KHUIKOCTH MeTooM CTOKCa.

1. W3yyenune s5eKTpon3MepUTENbHBIX TIPHOOPOB.

2. I'paduk mapmpyra

1. OmnpeneneHne CONPOTUBIICHUS PE3UCTOPOB MOCTOBBIM METO-

JIOM.

3 2. M3ydeHue 3aBUCHMOCTH CONPOTHBIICHUS IPOBOJAHUKOB OT TEMIIEpa-

TYpBL.

3. T'pagympoBanune n n3y4eHHe pabOTHI TEPMOIAPHL

Monyan 2. 4. T'panynpoBanue MHILTHaMIIEPMETPa TPH MOMOIIH BOBTMETPA.

OIeKTPHUECTEO H 5. OmnpenencHue TOPU30HTAIBGHON COCTABIIIOMICH HANPSHKCHHOCTH
MAHETIEM MarHuTHOTO MOJIS 3eMIIH. 16

6. Ompenenenne Toka Kropu peppomarneruxka.

7. Ompenenenne KIIJ] n koaddunnenra tpanchopmanun Tparchop-

Mmaropa.

8 . OnpenesneHue dNEKTPOSMKOCTH M MHAYKTUBHOCTH (I I€pEeMEH-

HOTO TOKa).

9. CusTre aHOIHOHM XapaKTEPUCTUKU IMOJYMPOBOJHUKOB U BYXIJICK-

TPOJIHOM JIaMIIBL.

7 10. Onpenenenyie IIMHBI 3JIEKTPOMArHUTHBIX BOJIH IO crioco0y Jlexepa.

1. I'paduk mapmpyra
1. OmnpeznencHue TIaBHOTO (POKYCHOTO PACCTOSIHUS JINH3.
2. OrmpenencHue yBeTHUSHISI MUKPOCKOTIA 1 HUBEIIHPA.
3. Ompenenenne mokas3areis MPEIOMIICHHUS TMPO3PAYHBIX IUIACTHHOK
TIPY TIOMOIIIA MAKPOCKOTIA.
4. OrmpeneneHne BECOBOTO COJCP KaHMs BEIIECTBA C TIOMOIIBIO pedpak-
TOMeTpa.
5. Omnpenenenne cBETOBOM OTIauM JTaMITbl HAKAJTUBAHUSI.

Moayas 3. 6. OmnpeneneHue UIMHBI CBETOBOW BOJIHBI C TOMOLIBIO Koutell HploToHa.
Ontuka u @usuka | 7. OnpenereHue UIMHBI CBETOBOM BOJIHBI U MOCTOSHHOMN AH(PaKIIUOH- 6

aToMa HOW PEUIETKHU.

8 . OmpezeneHue KOHIIEHTPAIMK PAacTBOPA caxapa NpH MOMOIIH TOJIs-
pumerpa.
5. 9 CHATHE XapaKTepPHCTHUK BAKYyMHOT'O ()OTOIIEMEHTA.
10. U3y4yeHne CrieKTpalbHOW W WHTETPATbHON TyBCTBUTEIEHOCTH (OTO-
6. 3J1EMEHTA.
11. zyueHne CIEKTPOB H3IYICHUS C IOMOIIBIO IByXTPYOHOTO CIIEKTPO-
7. CKoOTIa.
12. VI3yueHue siBJeHMs HOJISIPU3ALIK CBETA.

UTOoro 62

4. OBPA30OBATEJIBHBIE TEXHOJIOT YA

5.1. HeumurtanmoHHble TEXHOIOTUH (IIPOOJIEMHOE 00YUEHHE)

Jlnst mpobneMHOro 00y4eHus XapaKTepHO, YTO 3HAHUS U CIIOCOOBI IS TEIILHOCTH HE TTPETIOAHOCSATCS
B TOTOBOM BH/JIE, HE IPEIararoTcs NMpaBuiia WIK UHCTPYKIUH, ClIeaysd KOTOPhIM 00y4daeMblii MOT ObI Ta-
pPaHTHPOBAHHO BBIMOJIHUTH 3aJjaHKe. MaTepuall He JaeTcs, a 3a7aeTcsl Kak MpeaMeT moucka. M Bech cMbICI
O6y‘-IeHI/I$I KaK pa3 1 3aKJIH0YACTCS B CTI/IMy.]'II/IpOBaHI/II/I HOI/ICKOBOﬁ JCATCIIPHOCTHU IIKOJIBHUKA WUJIN CTy-
nenta. [TogoOHbII MoaX0 00YCIOBIEH, BO-TIEPBHIX, COBPEMEHHOIN OpUeHTaIMel 00pa3oBaHusl Ha BOCIIH-
TaHue TBOPYECKOW JIMYHOCTH; BO-BTOPBIX, MPOOJEMHBIM XapaKTEPOM COBPEMEHHOI'O0 HAyYHOTO 3HAHUS
(BcmOMHUM, JIF000€ HAyYHOE OTKPHITHE OTBEYACT HA OJMH WM HECKOJBKO BOMPOCOB M CTABHUT JECITKH
HOBBIX); B-TPETHUX, MPOOJIEMHBIM XapaKTEPOM UYEJIOBEUECKOI MPAKTUKH, YTO OCOOEHHO OCTPO MPOSBIIS-
€TCsl B IepeIOMHbBIC, KPU3UCHBIE MOMEHTHI PAa3BUTHUS;, B-4ETBEPTHIX, 3aKOHOMEPHOCTSMHU PA3BUTHUS JINYHO-
CTH, 4EJIOBEUECKOM MCUXUKH, B YaCTHOCTU MBIIIIEHUSI U HHTEepeca, GOPMUPYEMBIX IMEHHO B TIPOOJIEMHBIX
CUTYaIUsX.




4.2. NnTepakTuBHbIe 00pa3oBaTe/bHbIe TEXHOJIOTHH, UCNOJb3yeMble B ayAUTOPHBIX 3aHs-

THAX
Cenect Bun 3anstus Vcnonb3yemble HHTEPaKTHBHBIE 00pa3oBatelb- | KomnuecTBo
P HBIE TEXHOJIOTHH 4acoB
1,2 JIEKIIMI Komnvromepnvie nexyuu, 38

5. OHEHOYHBIE CPEJIACTBA JJIs1 TEKYIIEI'O KOHTPOJISA YCHHEBAEMOCTN,
IMPOMEXYTOYHOM ATTECTAIIMA IO MTOT'AM OCBOEHHUA JUCIHUAILIAHBI M
YYEBHO-METOJIMYECKOE OBECIIEYEHUE CAMOCTOATEJIBHOM PABOTHI CTYJIEH-
TOB

5.1. Buabl KOHTPOJIS U aTTeCTAlUM, POPMBbI OLIEHOUYHBIX CPEACTB

OneHOYHbIE CPECTBA
No  [Ne ce-|Buabl konTposisi u arre-|HammeHoBaHue pasnena KonnuectBo
n/m |mectpa  |crarmu (TAT, ITpAT)? yueOHOM TUCIUTLINHBI dopma BOIIPOCOB B
3aJlaHuu
1. 1,2, BxoaHO# KOHTPOJIB Mexannka u MojiexyisipHas | Tect 20
Tekymuii KOHTPOJIb buzuka Munu-onpoc 2
[IpoMexyTOuHbII ~ KOH-|DJIEKTPOMAarHeTu3mM KontponbsHoe
TPOJIb OnTuka u ¢pu3nka aToma 3a/laHue 4-6
WToroBeIif KOHTPOIIH Tect, omnersr |20, 3
Peitunr
TecTtupoBanue Tect

Hepeqeﬂb BOIIPOCOB VI HpOMe)KyTOqHOﬁ aTrecranmum
HEPE‘JEHB KOHTPOJIbHBIX BOIIPOCOB IJIAl IIPOBEC/ICHUSA 32a19€TOB

1. BBenenue: npeaMer (GU3MKH U €€ CBA3b C IPYTUMHU AUCHUIUIMHAMHA. MeToab! (U3NYECKUX UcCcie-
JIOBaHMM (OTIBIT, TUIIOTE3a, SKCIIEPUMEHT, TEOpHUst). B3auMoCBsA3b PU3UKU U TEXHUKU.

2. TloHsATHe mpocTpaHCTBA M BPEMEHHM B Kiaccuueckoil ¢pusuke. CucreMsl oTcuera. [lepemerienue u
ckopocTb. HopmanbHOE, TAaHN€HIIMAIbHOE U ITOJTHOE YCKOPEHHE.

3. IlonsaTue cocrosiHus B Kiaccuyecko mexaHnke. OCHOBHas 3ajadya JMHAMUKH. 3aKOH MHEPLMH.
NHeprnanpHble M HEMHEPUUAIbHBIE CUCTEMBI OTCUeTa. PU3NUECKOE COAEP)KAHNE TOHATUNA MAcCChl, CHJIBI,
HMITyJIbCa, UMITYJIbCA CUJIBI, 2-1 3akoH HproToHa. Buasl B3auMoAECTBHI, TOHATHE O CUJIaX NHEPLMH.

4. 3-ii 3akoH HeroToHa. BHenIHNMe 1 BHYTPEHHUE CHITBL. 3aKOH COXPAHEHUS UMITYJIbCa IS 3aMKHYTON
cucteMsl Tell. [IoHsATHE IIEHTpa Macc U 3aKOH €r0 JIBHKEHUS.

5. TlonsTue sHepruu, padboTsl 1 MOIIHOCTH. KnHeTn4eckast sHeprusi MexaHudeckoi cucremsl. Paborta
IIEPEMEHHOM CHUJIBI.

6. Ilone kak popma MaTtepuu, OCyIIECTBIIIEMas CUIOBOE B3aUMOJICHCTBUE MKy yacTuliaMu. [1ons-
THE NOTEHIUAIBHOTO NoJjs. [loTeHIanbpHas SHEprus MaTepUaIbHON TOYKM BO BHEIIHEM CHUIJIOBOM IIOJIE U
€e CBsI3b C CHJION, eCTBYIONIEH Ha MaTepHalibHYIO TOUKY (Ha IMpUMepe rPaBUTALIMOHHOTO TOJIS).

7. 3aKOH COXpaHEHMsI PHEPIMM B MEXAHUKE, KOHCEPBATUBHBIE U HEKOHCEPBATUBHBIE cUCTEMBI. [Ipu-
MEHEHHE 3aKOHOB COXPAaHEHUs K YIIPYTOMY U HEYIIPYTOMY yAapaM.

8. BpamarenbHoe IBUKEHHE U €70 KHHEMAaTUYECKUE XapaKTEPUCTUKU: YIIIOBOE IEPEMELLIEHUE, YTII0-
Basi CKOPOCTh U yIJI0BO€ YCKOpeHHUE. CBSI3b YIIIOBBIX XapaKTEPUCTUK C TMHEHHBIMH.




9. JluHamMu4ecKre XapaKTEpUCTUKH BPAIIATEIBbHOIO JBM)KEHHUS: MOMEHT CHJIBI, MOMEHT HMMITYJIbCa,
MOMEHT WHEpPIMH. BerarcieHrne MOMEHTOB HHEPIUH Tel npaBuibHoU hopmbl. Teopema IITeitHepa.

10. OCHOBHOM 3aKOH JMHAMHUKH BPalaTEIbHOTO JBM>KEHHS. 3AKOH COXPaHEHHs MOMEHTA UMITYJIbCa.

11. KuHernyeckas 3Heprus ¥ padoTa BO BpalllaTEIbHOM JIBH)KEHUU.

12. KonebatenbHoe nBmxkeHue. ["apmMonnueckoe kojaebanue u ero xapakrepucTuku. CKOpoCTh U yCKO-
pEHME NPU TAPMOHUYECKUX KOJIEOAHUSAX.

13. Jlunamuka rapMoHundeckux koiebanuit. Juddepennmansuoe ypaBHeHHE TapMOHIUYECKHUX KoseOa-
Huil. [Ipy>XUHHBINA, MaTeMaTUYECKH U (PU3NIECKUN MAITHUKU.

14. 3aryxaromue kosnebanus. uddepenunansHoe ypaBHeHHE 3aTyXalONMX KojaeOaHui, ero pemeHue
U aHAJIM3.

15. Bemnyxaennsle konebanus. AuddepeHnnansHoe ypaBHeHHE BBIHYKIEHHBIX KojieOaHuil, ero pe-
LICHHUE U aHau3. SIBJIEHHE pe30HaHcAa.

16. BomHoBble mporecchl. Mexanusm 00pa3zoBaHus BOJH B ynpyroi cpene. [lonepeunsie v mpoaoib-
HbIC BOJIHBI. Y paBHEHUE OeryIieil BOJHBI. BelnunHbl, XapaKTepU3yIOIIUe BOIHY.

17. IIpeoOpa3zoBanue ["anumnes. MexaHWYECKUN MPUHIIAI OTHOCUTEIBHOCTH. TeopemMa CIOXKEHUS CKO-
pOCTEH.

18. MonekynsapHas pu3uka u TepMoauHamMuKa. Ix 00beKThl 1 METO Il MccleoBanus. TepMouHaMu-
YecKas CHCTEMA; €€ IMapaMeTphl U COCTOsIHUE. TepMOIMHAMUYECKHI IPOLECC U €70 BUBL.

19. Mogenb ueanbHOro rasa. BelBOJ OCHOBHOTO ypaBHEHHS! MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U
CJIECTBUS U3 HEr0. MOJIeKyISIpHO-KUHETHUECKOE TOJIKOBaHUE a0COIOTHOM TeMIepaTyphl.

20. Yucno cremneHeit cBOOOABI MOJIEKYJ. 3aKOH PAaBHOMEPHOTO pacIpeieNICHUs] YHEPTUH IO CTENEHIM
cB000/bI. BHYTpeHHsIs1 3HEprUs NaeabHOTO Trasa.

21. 3akoH MakcBesia st pacnpeiesieHust MOJIEKYJ UACAIbHOTO ra3a o CKOPOCTSIM U SHEPTUsIM Tel-
noBoro aBrwkeHus. [ToHsTHE 0 cpeHeit apudMeTHuecKoid, cpeJHel KBaIpaTHYHON 1 Hauboliee BEpOsSTHON
CKOPOCTSIX.

22. CpenHee 9HCIIO CTOJKHOBEHUW M CPEIHSS JJIMHA CBOOOIHOTO mpobera MoJieKyi. SIBieHus mepe-
HOCa B TEPMOJMHAMUYECKH HEPAaBHOBECHBIX cucTeMax: AU(Qy3usi, TEIIONPOBOJHOCTb, BHYTPEHHEE Tpe-
HUE.

23. TloHsATHE O BHYTpEHHEH SHEpruu Kak QyHKIUU cocTosHUA. Teriora u padboTa Kak GopMbl mepe-
a4y dHepruu. [lepBoe Hayano TEpMOINHAMUKHY.

24. IlpuMeHeHue NepBOro Hayajga TePMOJUHAMUKH K H3omporeccaM. PaboTa U TEmI0eMKOCTh B U30-
Ipolreccax.

25. AnnabatHelii npouecc, ypaBHeHHe [lyaccona. PaboTta 1 TemioeMKoCTb.

26. Obparumeie u HeoOpaTuMele riporiecchl. [lonstue nuxna. [{ukn Kapuo u ero KITJI ayis uaeansHOTO
ra3a. TerioBast ¥ X0JIOAUJIbHAs MAlIUHBI.

27. DHTponus. Bropoe Hauano TepMOAMHAMUKH U €r0 CTaTUCTUYECKass HHTEpIPEeTalusl.

28. PeanbHble raspl. Cuibl MOJIEKYJISIPHOTO B3aUMOJIEHCTBUSA. Y paBHeHHE Ban-nep-Baanbca. BuyTpeHn-
HsIsl DQHEPI'Us PEAIbHOIO rasa.

Bonpocs! 111 HTOroBoOM aTTecTalum
IlepeyeHb KOHTPOJILHBIX BOIIPOCOB /ISl IPOBEACHUS IK3aMeHa

1. [lonsiTe mpocTpaHCTBa M BpeMeHHU B Kiaccuyeckoil pusmuke. Cuctemsl orcyera. [lepemenienre u
ckopocTb. HopmanbHOE, TaHT€HIIMAIbHOE U ITOJTHOE YCKOPEHHE.

2. 3axoH uHepuuH. VHepuManpHble 1 HEMHEPLUAIbHbBIE CUCTEMBI oTcueTa. dusnueckoe coaepkaHue
MOHSTUH MaCChl, CUJIbI, UMITYJIbCa, UMITYJIbCA CHJIBI, 2-i 3aKk0H HproToHa. Bubl B3aUMO1€MCTBUIA, TOHATHE
0 CHJIaX UHEPLIMH.

3. 3-ii 3axoH HeroToHa. BHenIHMe 1 BHYTpeHHHUE CHITBL. 3aKOH COXPaHEHUS UMITYJIbCa ISl 3aAMKHYTON
cucreMsl Tell. [TonsTHe neHTpa Macc U 3aKOH €ro JBUKEHUS.



4. Tlousartue sHepruu, pabOThl U MOIIHOCTH. 3aKOH COXpAaHEHUS SHEPTHUH B MEXaHUKE, KOHCEPBATHUB-
HBIC U HEKOHCEPBATUBHBIE CUCTEMBI. [I[prMeHEHNE 3aKOHOB COXPaHEHUs K YIIPYTOMY U HEYIIPyromy yJa-
pam.

5. JluHaAMUYeCKUE XapaKTEPUCTUKHU BPAILATEIBHOIO JBM)KCHHUS: MOMEHT CHJIBI, MOMEHT HMMITYJIbCa,
MOMEHT WHEpIHU. Berancienrne MOMEHTOB WHEPITUH TeJ NpaBuibHON dopmbl. Teopema IlTeiinepa.

6. OCHOBHOI 3aKOH TMHAMHUKHU BpallaTEIbHOIO ABM)KEHUSA. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCa.

7. KonebarenbHoe aBmkeHue. ['apMoHndeckoe KonebaHue u ero xapakrepucTuku. CKOpOCTh U YCKO-
pEHUE NPU TAPMOHUYECKUX KOJIEOAHUSAX.

8. Jlunamuka rapmonuueckux xonebanuii. uddepenunanbHoe ypaBHEHHE TapMOHUYECKUX Kojieba-
Huil. [Ipy>XUHHBINA, MaTEeMaTUYECKU U (PU3NICCKUN MAITHUK.

9. BomHoBbIe mpouecchl. Mexanu3M 00pa3oBaHUs BOJH B yIpyroii cpese. [lonepednsie u npoaosib-
HbIC BOJTHBI. YpaBHEHUE OEryIieil BOTHBI. BelnunHbl, XapaKTepu3yomue BOJIHY.

10. Mogenb uaeanbHOro ra3a. BeiBoJ OCHOBHOTO YpaBHEHHUS MOJIEKYJIIPHO- KUHETUYECKON TEOPUHU U
CIIeAICTBUS U3 HET0. MOJIEKYIIpHO- KHHETUYECKOE TOJIKOBaHUE a0COIIOTHOM TEMITEpaTyphI.

11. Yucno creneHeit cBOOOIbI MOJIEKY. 3aKOH PaBHOMEPHOTO pacIipe/iejIeHHs SHEPTUU M0 CTEHEHSIM
cB000/1bI. BHYTpeHHsIs1 3HEprUs NaealbHOTO rasa.

12. CpeaHee 4MCIO CTOJKHOBEHUHN U CpeIHss ATMHA CBOOOTHOTO Mpodera MoJiekyi. SBieHus nepe-
HOCa B TEPMOTMHAMUYECKIX HEPABHOBECHBIX CHCTEMaX: MU Py3Hs, TEIUIONPOBOIHOCTh, BHYTPEHHEE Tpe-
HUE.

13. TlonsiTHE O BHYTpEHHEH PHEPTUU Kak (QPyHKIMH cocTosHusA. Temnora u paboTta Kak (HopMBbI epe-
nauu 3Hepruu. [lepBoe Hayano TepMOJIMHAMUKHY.

14. [IpumeHeHHe NepBOro Havyajla TEPMOJMHAMUKH K M3ompolieccaM. PaboTa 1 TEmaoeMKoCTh B U30-
rpoleccax.

15. O6patumsle 1 HeoOpaTumsble npouecchl. [lonstue nukina. Hukin Kapuo u ero KI1/1 nuig nuneansHoro
ra3a. TemioBast U X0JOAUIbHAS MAlIUHBI.

16. DHTponus. Bropoe Hauano TepMOIMHAMUKH U €r0 CTaTUCTUYecKas uHTepnperanus. Kputuka une-
AIMCTUYECKOr0 TOJKOBAHUS BTOPOIO Hayana TePMOJAMHAMUKH.

17. DnexkTpocTaTuka. 3aKOH coxXpaHeHus 3apsiia. 3akoH KyloHa. DJIeKTpoCTaTHYeCcKoe IMOJie U €ro
HaIPsHKEHHOCTD. [IpUHIMI Cyneprno3uLuy Mose.

18. Ilotok BekTopa HampskeHHOcTU. Teopema Octporpanckoro- 'aycca sl 31€KTpOCTaTHUECKOTO
II0JI B BAKYyM€ U IPUMEHEHHE €€ JIJIS pacyeTa MOJIEH.

19. IloreHnmanbHas 3HEPrus 3apsiAa U MOTEHIMAN II0JI1 B HEKOTOPOU TOUYKe. Pa3HOCTh MOTEHIMAIIOB.
CBs13p MEXly HAIIPSHKEHHOCTBIO ¥ Pa3HOCTBIO IOTEHIIMAIOB.

20. ITocTOSIHHBIN AJIEKTPUYECKUI TOK M €r0 XapaKTEPUCTHKHU: CHJIA TOKA, INIOTHOCTh TOKA. Y CIIOBHUS
CYLIECTBOBAHMSI IOCTOSHHOTO TOKA. CTOPOHHUE CHJIBL.

21. O606mmenHsIi 3akoH OMa B uHTerpasibHON (hopme. Paznocts noteHmnuanos DJ[C, HanpsbKeHHeE.

22. MarsutHoe NoJj€e U €ro XapaKTEPUCTUKU: UHIYKIIUS, HAIIPSKEHHOCTD, 3aKOH AMIiepa.

23. 3akoH buo-Casapa- Jlannaca u ero npuMeHeHNE K BBIUMCICHUIO MAarHUTHBIX NOJIEH IPSIMOJIMHEN-
HOTI'O ITPOBOJIHUKA C TOKOM U KPYTOBOI'O TOKA.

24. JIBuKeHMe 3apsHKEHHBIX YacTHUI] B MarHUTHOM noJie. Cuia Jlopenna. Y ckopurenu 3apsiKeHHbIX Ya-
CTHLL.

25. SIBneHue >JIEKTpOMArHUTHOW MHAYKIUK. 3aKoH Dapajnes- JIeHna u ero BbIBOJ U3 AJIEKTPOHHBIX
MPEICTABICHUN.

26. Onucanue MarHuTHOro moist B BemecTBe. Kiaccudukanus MaTepuansoB MO MarHUTHBIM CBOM-
CTBaM.

27. CgetoBas BonHa. HTepdepenius cera. KorepeHTHOCTh (BpeMEHHas U MPOCTPACTBEHHAs) U MO-
HOXPOMAaTUYHOCTH CBETOBBIX BOJH. Y CIIOBHSI MAKCUMYMa U MUHHUMYMa HHTEHCUBHOCTH MPH UHTEphEpeH-
M.

28. Pa3zBuTHe mpencTaBieHui 0 cTpoeHuu aroma. Mojens atoma Pesepdopaa- bopa. ['umoresa u dop-
MyJa e bpoiis. DkcrnepuMeHTaIbHOE MOTBEPKICHUE TUIIOTE3bI e bpoiis.

29. BonHoBas pyHKIus 1 ee cratuctuyeckuit cMmpici. OOiee ypasuenue Llpennnrepa. CrannonapHoe
cocrosiHue. YpaBHeHue llpennarepa s cTamoHapHBIX COCTOSTHUM.
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30. COHTaHHOE U BBIHYXJAEHHOE U31y4yeHue. JIazepsl U uX NpUMEHEHHE.

31. CocTaB U XapakTepucTUKU sapa. Pasmeps aaep. SAnepubsie Moaenu. CBolicTBa M IPUPOJA AJIEPHBIX
cuil. JleexkT Macchl v SHEPTUs CBSA3H AIpa.

32. SlnepHble peakMu U 3aKOHbI COXPAHECHMUS.

33. Peakuus nenenus siapa. Llennas peakuus nenenus. [lonsitue o saiepHoON SHEpreTUKE.

34. Peakuus cuHTe3a aTOMHBIX siep. [Ipobiema yrnpaBiseMbIX TEPMOSACPHBIX PEAKIIHIA.

35. DnemenTapHbie yacTUIlbl. [Ipo6iieMbl COBpeMEHHOMN (PU3HKH.

Bomnpocek! 111 KOHTPOJISI 0CTATOYHBIX 3HAHU I

1. Kakue meronpl (pM3n4ecKOro UccieqoBaHus 3Haere? B uem 3akiirouaercss mpouecc U3MEepeHUs
¢uznueckoii BennunHbl? [1o 1aHHBIM Tpex U3MepeHuil nepuona konedanuii mastauka (6 ¢, 5,8 ¢, 6,2 ¢)
OLICHUTE €r0 MOrPELIHOCTb.

2. HazoBute Bce ocHOBHbIE equHuIbl CU, 3-5 nponsBoausix equnul CU, nx HaMMeHOBaHUS U pas-
MEpHOCTU. ENUHHUIIBI KAKMX BEIMYMH UMEIOT Pa3MEPHOCTH (K2 M/c)?

3. Haiite ompeneneHusi 1 HA30BUTE €IMHULIBI OCHOBHBIX KMHEMaTH4eCKUX Bequ4uH. [log kakum
YTJIOM K TOPU30HTY HY>KHO OpOCHUTb TEJI0, YTOOBI JAJIbHOCTB €TI0 MoJieTa Obu1a BJIBOE O0JIbLIE BBICOTHI O
Harus ?

4. ChopmynupyiiTe 3aKOHBI JUHAMUKU MOCTYNATEIbHOI'O ABMXKEHHs. 3alUIINTE UX JJIs aBTOMO-
OnIIsl, HAuaBILETO TOPMOXKEHHUE F030M, a TaKXKe MIOBOPAYMBAIOIIETO 0 Ayre MOCTOSHHOTO PaJuyca Mepen
IIPEMSITCTBUEM CPABHUTE PE3YJILTATHI.

5. 3anuuuTe ypaBHEHUS JUHAMMKH IIOCTYNATEIbHOIO U BPaLaTeIbHOTO JABMXKEHUS JUIS 11apa, 3a-
KaThIBAIOLIET0Cs ¢ HEKOTOPOH HauyalbHOM CKOPOCTHIO O€3 MPOCKaIb3bIBAHUS HA HAKJIOHHYIO INIOCKOCTb.

6. Omnpenenute paboTy M MOIIHOCTb CHJIBI TPEHHUS INPU 3aKaTbIBAHUU LWIMHJIpa C HEKOTOPOMH
HayalbHOM CKOPOCTHIO HA AKJIOHHYIO IJIOCKOCTh 0€3 MPOCKaIb3bIBAHUS.

7. Ilonp3ysch 3aKOHAMU COXPAHEHMs, ONIPEJEIINTE pabOTy JIEKTPOMOTOPA 110 PACKPYUYHUBAHUIO Op-
OUTaNbHOM CTAaHIMHU (MX MOMEHTBI MHEPLUHU U3BECTHBI) J10 3a/JaHHOM YIJIOBOM CKOPOCTH.

8. C KaKoi CKOpPOCTBIO JOJKEH BBIXOJUTH BO3YX U3 PACIBUINTEINSI, YTOObI KUIKOCTh B HEM IOJI-
HUMaJach Ha 3aJJaHHYIO BBICOTY ?

9. HazoBuTE OCHOBHBIE XapaKTEPUCTUKN FrapMOHUYECKHUX Kosiebanuii. [lonyunte ypaBHEHIE MaIbIX
KoJIeOaHUH IMIIMHIPUYECKOTO MOIUIaBKa C TPY30M Ha KOHIIE U BBIPa3UTE YacTOTy KoJieOaHUH uepe3 uc-
XOJIHBIE JJaHHBIE.

10. Yro Takoe Mexannveckas BosHa? [Ipyu KakuxX yCIIOBUSX IpYIIOBas CKOPOCTh BOJIHBI paBHA (a-
30BOH, MPH KaKUX MEHBIIE €€ U MpU KaKuX paBHa Hyro. Eciau ammurtyaa BosHbl 3aTyxaeT B 10 pa3 Ha
nyty B 10 M, TO Ha KakoM IyTH oHa yMeHbuTcs B 100 pas?

11. Kak B3auMO/€ICTBYIOT Ha pacCTOSHUM MOJIEKYJIbI pealbHOTO U HjieanbHOro razoB? Kak 3aBucsr
OT TEMIEPATYPBI UX TEINIOEMKOCTH?

12. BeIpa3ute cpeHIO KBaJPaTUYHYI CKOPOCTb MOJIEKYJI HJEAIILHOIO ra3a 4epe3 ero JaBJICHUE
U TUIOTHOCTb.

13. TlonyunTe U3BECTHBIE SKCIIEPUMEHTANIbHBIE FA30BbIE€ 3aKOHBI U3 YPAaBHEHHUS COCTOSTHUS HJ1€alb-
Horo rasa. IIpu kakux yciioBUsIX OHO IPUMEHUMO?

14. Kakoe KOIM4ecTBO TEIJIOTHI HAJ0 NEPENaTh BOASHOMY Iapy Mo MopiHeM ¢ rpy3oM 200 kr,
4T00bI MOAHATH ero Ha 0,5 M? Ha ckoibKo ImpH 3TOM U3MEHUTCS TeMIepaTypa Tpex Moieit mapa?

15. Kakue popmynrpoBKH BTOPOTo Havyasia TepMoIMHaMuKH 3HaeTe? [I[puMeHrMO JIi OHO K OTKpBI-
ThIM cucteMam? Kak M3MeHseTcs SHTPOMMsS raza npu M30TEPMHUUECKUX M auadaTHYecKHX IMpoleccax?
[Ipu HeobpaTMOM 1UKIIE?

16. Onumute paboTy H1eaIbHOM TEMIOBON MAIIMHBI IS IPSIMOTO M 00paTHOTO IMKia. UTo Takoe
TEIJIOBOM HAacoc M ueM orpeaensercs ero 3ppexkTuBHOCTh? DPPEKTUBHOCTD XOJIOIUIbHUKA?

17. Ha auarpamme U30T€pMBI peajbHOIo ra3a yKaxure odaacts ¢pazoBoro nepexosa. Kak npu stom
W3MEHSIIOTCSI BHYTPEHHSSL SHEprusi U 3HTpomnus raza? HauepTture 3aBUCMMOCTH TEMIEpaTyp KUINEHUS U
IUIABJIEHUS OT JABJIECHMS U YKa)KUTE MECTO TPOMHOU TOUKH.



18. Kakue 0COOEHHOCTH KHUIKOTO ¥ TBEPAOIO COCTOSHUSA OOBICHAIOTCSA UX MOJICKYJISIPHO-KUHETH-
4eCcKOl CTpyKTypoit? Onpenenure pa3HOCTh YPOBHEN MKHUIKOCTH B COOOIIAIONIMXCS KAMMIIIAPAX PA3HOTO
IMaMeTpa.

19. Paccuuraiite 351IeKTpHUUECKOE T0JIe, CO3/1aBaeMO€ CUCTEMOM JIBYX TOUEUHBIX 3apsI0B HA OOJIb-
oM paccrosHuu. Onpenenute padoTy M0 NEePEMELICHNI0 TOYEYHOI0 3apsAaa B 3TOM I10J€, MOTeHLUaNb-
HYIO 3HEPTHUIO 3aps/ia U MOTEHIMAI MOJIS.

20. PaccuuTaiite paboTy 10 pa3/IeJIeHUIO 3apsA0B B INIOCKOM KOHJIEHCATOPE, ONPEACIIUTE IHEPTHIO
U IUIOTHOCTb SHEPTHHU I10JI B KOHJEHCATOPE.

21. Onpenenure cuily, JEUCTBYIOUIYIO HA TOUYECUHBIA JUIOJIb B MOJI€ TOUEUHOTo 3apsaa. Kak nBu-
KETCSI TUIOJIb B JIEKTPUUECKOM 1osie? YTO MPOUCXOIUT ¢ AUDIEKTPUKOM B 3JieKTpuueckoM noje? Kax
MEHSIETCs T10JI€ B AUIJIEKTPUKE?

22. Ha3oBUTE UCTOYHUKHU U XapaKTEPUCTUKU MAarHUTHOro noiisi. Kak nelicTByeT MarHUTHOE 110J1€
Ha 3apsbl ¥ TOKU, Ha paMKy ¢ TokoM? Kakoe ycTpoiCcTBO OCHOBaHO Ha TAKOM JI€MCTBUM?

23. Yem omnpenensitorcss MarHuTHbIE MOMEHTBI aTOMOB? UTO MPOUCXOIUT C BELIECTBOM B MAarHuT-
HoM nojie? Ha30BUTE THIIBI MAarHETUKOB U UX XaPaKTEPUCTUKH.

24. Yro Habmr0aeTcs B IPOBOAHMKE IIPU €T0 JIBUYKEHUU B MarHUTHOM 1osie? B KoHType npu us-
MEHEHUH MarHUTHOTO MOTOKa uepe3 Hero? OnuiuuTe KoiauyecTBeHHO. OLeHuTe pa3HOCTh MOTEHIUAIOB
KOHLIOB KPbUIbEB CAMOJIETA IIPU IOJIETE.

25. Kakoii nporiecc npensTcTByeT H3MEHEHHUSIM ToKa B KOHType? Kak onpenenuts HHAYKTUBHOCTb
coneHoupa? Paccuuraiite paboTy 10 CO3JaHUIO TOKA B HEM U YHEPIHIO €I0 MArHUTHOIO MOJIS.

26. OnuimuTe KOJMYECTBEHHO NPOIecChl B KosiebaTenbHOM KOoHTYype. [loiayunre ypaBHeHHe KoJie-
0aHuWl U ONpeNeNnTe UX YacTOTYy.

27. Yto nobasun MakcBesut k Teopemam [aycca ass 3JIeKTpUYECKOro U MarHUTHOT'O MOJIeH, 3aKo-
HaMm Dapajies u AMriiepa (IIOJTHOTO TOKa), 4YTOOBI OJIyYUTh CUCTEMY, HOCsIIYI0 ero uMs? Kakue nporiecchbl
OIUCBIBALT 3Ta cucTema’?

28. Yro mpencrapisieT coOoi aneKTpoMarHuTHas BoitHa? Yem omnpenensiercs CKopocTh BoHbI? Ka-
KM€ CBOWCTBA CBeTa MOATBEPXKJIAIOT €ro BOJHOBYIO MpuUpoy? UTOo MOXXKHO HaOI0aTh MPU HAJIOKEHUH
BCTPEUYHBIX BOJIH?

29. PaccMoTpuTe Audpakiuio cBeTa Ha Lienu Wwin pemietrke. OnpeaenuTe HanpaBieHue MUHUMY-
MOB M MakCUMYMOB M3iydeHHs. Kak 3aBUCAT OHU OT €ro 4acTOThl U AJUHBI BosHbI? Kakue ycTpoiicTBa
MO3BOJISIOT PAa3JIOKUTh CBET B CIIEKTP?

30. Yto mpoucxoaut B MeTaju1ax (IOJYNPOBOJHUKAX) Mo AeiicTBueM cBeTa? Kak o0bsicHsET ¢o-
T03((peKT BoIHOBaAsE Teopusi U 4TO HabIroAaeTcs Ha onbiTe? Kakue npennonoxkeHus o Npupoje CBeTa u
KaK MO3BOJWIHN 00BSICHUTE HaOmogaemoe? Uto Takoe kpacHas rpanuiia ¢porodrddexra?

31. B yeM nposBIISAIOTCS BOJIHOBBIE CBOMCTBA yacTHll? Kak yactoTa 1 JyIMHA BOJIHBI CBSI3aHbI C YHEP-
e 1 UMIyJIbCOM YacTHIIbI? MOYKHO 11 HaOJII0/1aTh BOJIHOBBIE CBOMCTBA KPYIHBIX TeJl U IPEIMETOB?

32. Kakue KBaHTOBBIE YHMCIIa BBOJATCS NIl ONIMCAHUS JBUKEHUS JJIEKTpoHa B atoMe? Kakue oHM
oTpeAeNsoT (PU3NUECKHUe BEITUUNHBI U KaKUM 00pazom?

33. YTo npoucXOoQuT IpHU MEPEXOE NIEKTPOHA B aTOME C YPOBHS Ha YpoBeHb? Kakue KBaHTOBBIE
Yuclia U BEJIMYMHBI IPU 3TOM U3MEHSIOTCS U ouemy? Uem onpenensieTcs yacToTa u3iydyeHus (Iorone-
Hus) atoMa? J{J1st yero Hy»eH CIeKTpaIbHbIN aHanu3?

34. Kak npoucxoauT 3aroJIHEHUE AIEKTPOHHBIX COCTOSIHUN B aTOMax?

35. KakoBa nmpupoia XMMUYECKOH CBSI3M aTOMOB B MOJIEKYJIE U TBEpAOM Tene? ONUIINTE BO3MOXK-
HbIE€ BUJIbI CBSI3U aTOMOB.

36. Uem onpenenstorcs dJIEKTPUUECKHAE CBOMCTBA METAIIJIOB, MTOJIYIIPOBOJAHUKOB U TUAJIEKTPUKOB?
Onumure SBJICHUS HA FPAHULIE IBYX Pa3HbIX METAJJIOB, IBYX MOJYIPOBOJHUKOB.

37. U3 uero coctout sapo aroma? Kakue cuilbl CBA3BIBAIOT JIEPHBIE YACTHIIbI, KAKOBBI X CBOM-
ctBa? Kak onpenenuts qeekT Macchl M S3HEPTHIO CBsA3H siyipa? Kakue mporecchl COnpoBOXKAAIOTCS Bbljle-
JIEHUEM SIIEpHON PHEPTUH?

38. Kakue Buapl u3nydeHui saep 3Haere? OLeHNUTe X SHEPTHUIo U opaxkaroniue paktopsl. KakoBsl
npeJeNbHbIe 103bl O0IYYeHUsT M CPEeACTBa 3allUThl OT HEro?
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39. Kakue kiacchl 3JIeMeHTapHbIX YacTull 3Haete? Ha3zoBuTe BUABI MX B3aUMOJCUCTBUS U 3aKOHBI
COXpaHEHHUS. YKaXHTE CIOCOOBI PETUCTPAIIMU M YCKOPEHUS YaCTHIL.

40. Yem obycnornena sueprust CosHia u 38e3/717 YTo MpOMCXOIUT CO 3BE370M MOCIIE MPEKpaIIESHUS
TEpMOsIICPHBIX peakiuii? [Ipu kakux ycroBUsX HEUTPOHHAS 3Be3/1a MPEBPATUTCS B UEPHYIO AbIpY? 3a Ka-
KHE CBOMCTBA OHU MOJIYYUIIM CBOM Ha3BaHUs? UTO M3BECTHO O MPOUCXOKICHUH U 3BOJIIOIIMU Beenennoi?

6. YYHEBHO-METOJUYECKOE U UTH®POPMALIMOHHOE
OBECIHIEYEHMUE JUCHUIIJINHBI

6.1. OcHoBHas uTepaTypa

1. Imutpuesa B. ®@. ®usuka 1y npodeccuii 1 cienualbHOCTeH TEXHUYECKOTO TTpoduuis [ Diek-
TPOHHBINA YUeOHUK] : YI€OHUK JUISl CTYICHTOB YUPEXKIACHUN CpeTHEro MpoeCCHOHATBLHOTO 00pa3oBaHus
/ B. ®. JImutpuesa. - Akagemusi, 2020. - 448 c. Pexxum poctyma: https://academia-
library.ru/catalogue/4831/451170/

2 . Jlapuenko B. M. ®u3uka [DneKTpOHHBIN y4eOHUK] : yueOHOE mocoOue i U3ydeHus pas-
nena Kypca cryaentamu cremuanbHocteit: 080502.65, 250401.65, 250403.65, 150405.65 ounoit, 3a-
OYHOW M 04HO-3a04HON Qopm oOyuenus. Y. 7. Ontuka / B. M. Jlapuenko. - 2011 on-line Pexxum no-
cryna: https://lib.rucont.ru/efd/261069/info

6.2 lonotHUTEILHAS JIUTEPATYpPa
1. YeproB A.I'., 3agaunuk no ¢pusuke, M. B.i1., 2003. Dx3emmuisipsl: Bcero:271

2. I'pabosckwii P. U. Kypc ¢usuku / P. U. I'paboBckuid. - 6-¢ u3x.. - CII6. : Jlans, 2002. - 607 c. -
(Yuebuuku s By3oB. CrienmanpHas ureparypa). - [Ipeam. ykas.: c. 597-601.0x3emruisipel: Beero: 148

3. Bonmbkenmreiin T.C., COopHUK 3a7a4 110 o6miemy kypey ¢usuku, CI16. Kavknsrit mup, 2003.
DK3eMILIphI: Beero:388

4. Tpodpumona T.U. Kypc ¢uzuxu, M. B.u1., 2004, DKk3eMILIApHL: BCETO:

5. Amutpuesa B, @. OcHoBbl pusuku : yued. mocodue amus By3os / B. @. [Imutpuena, B. JI. IIpoko-
¢beB. - u3a. 3-e , uctp. u goi. - M. : Beicur. mk., 2003. - 519 c. Dx3eMIuIspsl: Bcero:248

6. 3ucman I'. A. Kypc o6mieit ¢pusuku : yued. mocodbue aist BTy30B. T. 3: Onrtuka, puszrka aToMOB
1 MOJIeKyJIspHas pu3nka aToMHoro sapa u mukpouactun / I'. A. 3ucman, O. M. Togec. - 5-e u3z., crep.. -
M. : Hayka, 1972. - 500 c. - [Ipeam. yka3.: c. 491-495. Dx3emiuisapsl: Bcero:217

7. 3ucman I'. A. Kypc o0mieit ¢pusuku : yuaed. mocodue a1t BTy30B. T. 2: DJIEKTPpUIECTBO U MarHe-
ti3M / I'. A. Bucman, O. M. Togec. - 6-e u3n., nepepad.. - M. : Hayka, 1974. - 352 c. Ox3emmspsl: 1

8.3ucman I'. A. Kypc o6meit ¢puzuku : yued. mocobue s BTy30B. T. 1: MexaHuka, MosieKysipHas
¢u3uka, konedanus u BoaHsl / I'. A. 3ucman, O. M. Tonec. - 6-e u3n., nepepad.. - M. : Hayka, 1974 -336
c. - [Ipeam. ykas.: c. 334-336. Dx3emmuisipbl: Bcero: 115

9. IlpakTukym 10 (hu3uKe. DIEKTPUIECTBO U MarHeTus3M : yueod. mocodue / 0. K. Bunorpanos [u
ap.] ; mox pea. @. A. Hukonaesa - M. : Beicr. mik., 1991. - 151 c¢. Dx3emmuisipsr: Bcero:30

10. Uponor U. E. 3amaun no obmeli ¢pusuke : yued. mocodue mis ctya. By3oB / U. E. Upomos. -
N3zn. 2-e, népepad. - M. : Hayka, I'n. pea. ¢us.-mart. nur., 1988. - 415 c. Dx3emmuisipsl: Bcero: 18

11. Kapsikun H. W. KpaTkuii cipaBounuk no gusuke : yued. nocodue / H. U. Kapsxun, K. H. bsict-
pos, I1. C. Kupees. - M. : Boicu. k., 1964. - 574 c. - IIpenM. ykas.: c. 561-567. Dx3eMiusipsl: Bcero: 12

12. Berposa B. T. COopHuk 3a7a4 1o (pu3MKe ¢ MHAWBUIYAIbHBIMU 33JJaHUAMU : yueO. mocodue /
B. T. BerpoBa. -Munck: Beici. mik., 1991. -386¢. -bubauorp.: ¢. 386 . Dx3emmsipsl: Bcero:80

®usuka. Ontuka.Y. 1. ['eomerpudeckas ontuka: yueOHoe nocodue / A.B. ITapamonos, JI.B. Hu-
konbckas, M.A. Knenuauna, A.B. Epmonos .— U3n 2-e, mepepad u gomn. — Tyma : U3gatensctBo TTTIY
nm.JI.H.Toncroro, 2013 .— ISBN 978-5-87954-789-4
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13. ®usuka. OnTuka.2. BonmHoBas ontuka: yueoHoe nmocoodue / A.B. [Tapamonos, JI.B. Hukomns-
ckas, U.A. Knnenununa, A.B. EpmonoB .— M3nanue Bropoe, nepepaboTanHoe u JonojHeHHoe .— Tyna :
Usznarenscrso TI'TIY um.JI.H.Toncroro, 2013 .— ISBN 978-5-87954-790-0

14.AGnpaxmanoBa, A.X. ®usuka. Paznen «Mexanukay : TekcThl Jekiuii / Kazan. Hai. uccies.
TEXHOJ. YH-T, A.X. A6apaxmanoBa .— Kazanp : KHUTY, 2013 .— ISBN 978-5-7882-1449-8

15.®u3uka. Paznensr «Mexanuka. MonekynsapHas pusuka. TepmoaunHamukay. Y. 1 : yaeOHoe 110-
coOue 1Mo opraHu3alMK U MPOBEACHUIO NMpakTuueckux 3auatuid / O.A. Jleaucoa, Y pum. roc. yH-T 9KO-
HOMUKH 1 cepBuca .— Yda : YI'YDIC, 2015 .— Puc. 9, 6ubauorp.: 8 Haz. — ISBN 978-5-88469-706-5

16.®u3uka.Y.1 Mexanuka,monekyisipHas ¢pusuka u repmoaunHamuka. / H.K. Komaposa .— Open-
oypr : ®I'bOY BIIO OpenOyprckuii TocyapcTBEHHBIH arpapHblii yausepcutet, 2014 .— ISBN 978-5-
88838-850-1

6.3. IIporpammHoe obecnieuenue u UHTEepHET-pecypchl

1. Texuudeckass OuOIMOTEKA. DICKTPOHHAsT OMOIMOTEKA, ColleprKalasi HECKOJIbKO ThICSY KHUTH TIO
MaTeMaTHKe, GU3NKe, XUMUU U TEXHUYECKUM HayKaM. BoJIbITMHCTBO U3JaHUi TIPECTaBICHO B (popmate
djvu. [lepeveHb KHUTH OTCOPTHUPOBAHBI B alI()aBUTHOM TOPsIIKE (haMUIINi aBTOPOB, 0€3 yIOpsI0YHMBAHHS
o nojpasenam (ayhaBuTHBIN Katanor). Pecypc npeaHa3HaueH TOIbKO JIJIsl HEKOMMEPUYECKOTO HCII0JIb30-
BaHUS B y4eOHO-00pa30BaTENbHBIX LESIX. 3HAYUTEIbHAS YaCTh JOCTYIHBIX Ha CaiiTe MaTepuaioB B3sTa
n3 VaTepHeTa wim npuciana yutareasiMi. Eciii aBTopsl uin (M) BIaeiblbl aBTOPCKUX MpaB OyIyT mpo-
TUB HaXOXKICHUS MX MAaTE€PHaJOB B OTKPBITOM JOCTYIE, TO aAMUHUCTPAIHs OMOIHMOTEKH 00s3yeTcs He-
MEJIJICHHO 3aKpbITh 10CTYI K (aitiam. http://www.techlibrary.ru

2. YueOGHo-00pa3oBaTenbHas pu3nKo-MareMaTuieckas OudinoTexa. JIeKTpoHHas OMbIuoTeka caifta
EqWorld conepxxut DjVu- u PDF-¢aiinel yaeOHUKOB, y4eOHBIX TOCOOUH, COOPHUKOB 3a]a4 U yIpa)KHe-
HUI, KOHCTIEKTOB JICKIIUH, MOHOTpaduii, CPaBOYHUKOB M IUCCEPTALIUI 110 MAaTEeMaTHKE, MEXaHUKE U (U-
3uke. Pecypchl nanHON OMOIMOTEKH MpeaHa3HAYEHBbl TOJNBKO JJIs1 HEKOMMEPUECKOro HCIOJIb30BaHUS B
yueOHO-00pa30oBaTeNbHbIX LesIX. Bee MaTepuansl MpUcIaHbl aBTOPAMU U YUTATENSIMU WM B3ATHI U3 MH-
TepHeTa (M3 WWW apXUBOB OTKPBITOTO J0cTyma). OcHOBHOM (poHA OMOIMOTEKN COCTAaBIISIIOT KHUTH, U3/1a-
BaBIIIMECs TPUALATEH U OoJjiee jtet Haza. http://eqworld.ipmnet.ru/ru/library.htm

3. Ludposkie 3HaHUS: 00pa3oBaTeIbHBIA pecypc. bubaroTeka 3JeKTPOHHON yUeOHOW JTUTEpaTyphl
libedu.ru. OHa coep>KUT B OCHOBHOM pa3ieiibl Y4eOHOU, TEXHUYECKON ¥ TYMaHUTaApPHOU JTUTEPATYPHI JIsI
y4eHHKOB U cTyaeHToB. http://www.libedu.ru/

4. DnextponHas 6ubnmuoreka Gaudeamus. [IpenctaBnens! OecruiaTHbIE MOJTHOTEKCTOBbBIE YUEOHUKH,
aBropedepartsrl, Tpyasl B PDF dopmarte. http://www.gaudeamus.omskcity.com

5. DnekTpoHHas OMOIMOTEKa MO XUMUU M TeXHUKe. KOJUIeKIHs MOTHOTEKCTOBBIX KHUT COAEPIKUT
6onee 1000 nazBanmii. Cpenu pasnenoB: "Anamutnueckas xumus'", "Heopranuueckas xumus'", "I'eoxu-

n

mus", "llpombinennsie npousBoactBa’ u nap. Kuurm mpencraBiensl B B (opmare DjVu.
http://www.rushim.ru/books/books.htm

6.Uurepuer — mopran Yal'AY (http:portal/udsau.ru)

6.4 Meroanyeckue yKa3aHus 0 OCBOCHUIO JMCUMILIUHBI
Ilepen n3ydyeHneM AMCLUUIUIMHBI CTYAEHTY HEOOXOIUMO O3HAKOMHUTHCA C paboueil mporpamMmmon
JMCLUIUIMHBL, pPa3MEIIEeHHON Ha MMopTalie ¥ IOCMOTPETh OCHOBHYIO JIUTEPATYpY, IPUBEAEHHYIO B paboueii
nmporpaMMe B paszenie «Y4eOHO — MeTOoAMYecKoe M HH(POPMAIMOHHOE OOecleyeHue IUCHUTUTMHBIY.
Kuaurn, pazmeniéaasie B 3JIeKTPOHHO — OMOIMOTEYHBIX CUCTEMaX JOCTYITHBI U3 JTI000M TOUKH, T/Ie UMEETCS
BbIX0l B «HTEpHETY, BKIIOUAs JOMAITHAE KOMIBIOTEPHI U YCTPOUCTBA, MTO3BOJISIONINE pad0OTaTh B CETH
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«uTepreT». Ecam BeIBIIN TPOOIEMBI TOCTYIIA K YKa3aHHOH JIUTEpaType, 00paTUTECh K MPETI0aBaTeIII0
(n6o Ha 3aHATHUAX, TUOO0 Yepe3 MOPTAl aKaJEeMUN ).

Jnist u3ydeHus AUCIUILUIMHBI HEOOXO0IMMO UMETh YUCTYIO TeTpajib, 00bEMOM He MeHee 48 TUCTOB
JUIs BBIIOJIHEHUs 3anaHuid. J[ns 3¢ ekTuBHOro 0CBOCHUSI MUCIMILIMHBI PEKOMEHIYETCsl MOCeaTh BCe
BUJIBI 3aHATUN B COOTBETCTBUH C PACIHUCAHUEM M BBINOJIHATH BCE JIOMAILTHHUE 33/1aHUSI B YCTaHOBIICHHBIC
CPOKHM IPEroIaBaTesIeM.

6.5 IlepeyeHb MH(GOPMANMOHHBIX TEXHOJIOTUI, BKJIKOYAs NMepeYeHb NHPOPMALMOHHO - CIIpa-
BOYHBIX CHCTEM.

1. Omnepammonnas cucrema: MicrosoftWindows 10 Professional. oroBop Ne 9-BJI/19 ot
07.02.2019. Tlocnennsas noctymHas Bepcusi nporpammbl. AstralinuxCommonEdition. Jlorosop Nel73-
I'K/19 ot 12.11.2019 1.

2. bazoseiit maket nmporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Stand-
ard 2016. beccpounas nuuensus. JJorosop Ne79-I'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
Beccpounas nunensus. JJorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. MicrosoftOffic-
eStandard 2013. Beccpounas aunensus. Jloroop Ne26 ot 19.12.2013. MicrosoftOfficeProfessionalPlus
2010. beccpounas nunensus. Jorosop Nel06-I'K ot 21.11.2011. P7-Oduc. Horosop Nel73-I'K/19 ot
12.11.2019 .

3. NadopManimoHHO-CIIpaBOYHas CUCTeMa (CIIPpaBOYHO-TIPaBoBast cuctema) «KOHCYIIbTaHT TUTIOCY.
Cornamenne Ne MKI12016/JICB 003 ot 11.01.2016 mist ncrosib30BaHus B YYEOHBIX IENSIX OecCpodHOe.
OOHoBIsIeTCS perysipHo. JIMIeH3us Ha Bce KOMITBIOTEPHI, HCIOIb3yeMbIe B yd4eOHOM IpoIiecce.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUITJIMHBI

VYuebHas ayauTopHs A IPOBEIEHHs 3aHATHI BCeX BUIOB, IPEAYCMOTPEHHBIX 00pa3oBaTeIbHOM
IIPOrpaMMOii, B TOM YHCJIE€ TPYNIIOBBIX U MHANBHyaIbHbIX KOHCYJIBTALUN, TEKYLIETO KOHTPOJIA U IIPOME-
KYTOUHOHM aTTecranuu(aboparopus (QpU3MKH). AyIUTOPHs, YKOMIUIEKTOBAHHAS CHEIMAIU3UPOBAHHOM
Me0OeIbl0 U TEXHUYECKUMHU CPEICTBAMU O0yUYEHUS, CIIy KallluMU JUIsl TIpeJIcTaBlIeHns yueOHol nHdopma-
LMY OOJIBIION ayTUTOPUU: IEPEHOCHON KOMITBIOTEP, IPOEKTOP, 10CKA, 3KPaH, IEMOHCTPAIIMOHHBIN U cTipa-
BOYHBIN Matepuai. JlaboparopHoe 000pynOBaHKE:

YcTaHoBKa /71 U3MEPEHUS Pa3MEPOB U OIpeziesieHne NapaMeTpoB 0O0bEMOB TeJ NMPaBUIbHON I'eo-
METpUYecKoil (hopMbl.; YCTaHOBKA JUIsl U3yUEHHs] TADMOHUYECKUX YIPYTUX KoleOaHUui.; Y CcTaHOBKa JUIs
U3yUYEHHs TpayUpOBaHMs TEpPMOINapbl U U3y4eHUs pabOThl TEPMOBJIEKTPOreHepaTopa; Y CTaHOBKA JUIS
W3Y4YEHHUs] 3aBUCMOCTH COIIPOTUBIIEHHSI IPOBOJHUKOB U ITOJIYIIPOBOJHUKOB OT TEMIIEPATYPHI; Y CTAHOBKA
JUIS U3yYeHHs 3aKOHOB BpalaTeIbHOIO JABMXKEHMS NMpH momoiu MasTHHka OOepOeka.; YcTaHOBKa s
M3Y4EHHUs 3aTyXaloluX KojJeOaHnu 1 onpeeneHrne Ko3pQuiinenTa 3aTyxatus.; Y CTaHOBKa JJIsl U3y4eHUs
paboThI 3JIEKTPOHHOIYYEBOIO ocuuiuiorpada.; Y craHoBKa JUIsl M3Y4YEeHUs YNPYyrux Aegopmaliuii u onpe-
nenenue moayis KOura uz nepopmanuu n3ruba; YcraHoBKa JUis ONpeAeIeHUs] TOPU30HTAIBHON COCTaB-
JSIOLIEN MHIYKIMU MarHUTHOTO TOJIst 3eMIIK; Y CTaHOBKA JIJISl OINPEAETIeHUS AJIUHBI JIEKTPOMAarHuTHOU
BOJIHBI 110 criocoOy Jlexepa; YcraHoBka Aiis onpeaeneHus ko3 UIMeHTa BA3KOCTH KHUIKOCTH METOJIOM
Crokca.; YcraHOBKa [UIs ONPEAESICHNsI MOMEHTA HHEPLIMY MaX0OBOT'0 KOJIECA U CHJIBI TPEHMSI B OIIOPE.

AymuTopus Ui CaMOCTOSITENIbHONW pabOThI ¢ BO3MOXKHOCTBIO MOJKIIIOUYEHUS K ceTh «VHTepHeT» u
o0ecreyeHrneM J10CTyIa B JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeIbHYIO Cpelly OpraHu3alluu.
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MUWHUCTEPCTBO CEJIbCKOI'O XO31CTBA POCCUUCKOU ®EEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIbHOE
YUPEXXJIEHUE BBICILIETO OFPA3SOBAHU S

«YIMYPTCKHWI T'OCYIAPCTBEHHBIN AT'PAPHBIN YHUBEPCUTET»

®OH/JI OHEHOYHbLIX CPEJICTB
no qucuumianae «<PU3UKA»

M0 CIICHHAJIBHOCTH CPEAHETO HpO(l)eCCI/lOHaJIl)HOI‘O Oﬁpa3OBaHI/Iﬂ

35.02.12 CanoBo-niapkoBO€ | JIAaHIIAPTHOE CTPOUTEIHCTBO

KBanudukanus BbINYCKHUKA — TEXHUK

®opMma 00yYeHUs1 — OUHASA
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1. IEJIM U 3AJJAYU ITIPOMEKYTOUYHOM ATTECTAIIMA

OBYYAIOIIUXCA ITO JUCHUAIIVIMHE ®U3UKA

[lenp MpOMEKyTOUHOW aTTeCTaIllMi — IMPOBEPKa YCBOCHUS OOYYAIOIIMMHUCS y4ueO-
HOTO MaTepuala 3a BpeMs U3y4CHUS TUCITUTUTHHEI.

3agaun:
- OCYIICCTBHUTH MPOBEPKY M OIEHKY 3HAHUH, MOJYYCHHBIX 32 KypC, YPOBHEH YCBOCHUS
y4eOHON JUCITUTUTHHBL
- BBISIBJICHHE YPOBHS M OIICHKA YMEHUH MPUMEHATH 3HAHUS MPU PEHICHUH MPAKTHICCKIX

3aaay.

Jlis1 morrycka K IpOMEKYTOYHOM aTTeCTalliH CTYACHTY HEOOXOJMMO OTYMTATHCS T10 Ce-
MHUHAPCKUM 3aHATHAM U TECTOBBIM 33/IJaHUSIM TIPOMEKYTOUHON aTTECTaIIHH.

JI71s1 KOHTPOJIST Pe3yIbTATOB OCBOSHHUS CTY/IEHTOM Y4E€OHOTO MaTepualia Mo mporpamme
JMCIMIUIMHBL, 110 UTOraM 00pa30BaTeNbHOM AEATEIbHOCTH B OCBOGHUH 00Pa30BATEILHOTO MO-
IyJis IPEAyCMaTpPUBACTCS 3aUeT.

2. TUIIOBBIE KOHTPOJIBHBIE 3ATAHUS, TECTBI 1 BOITPOCBHI

2.1 llepeyeHb BONPOCOB /JIs1 CAMOIOATOTOBKH

JlabopaTopusi «KMexaHUKH ¥ MOJIEKYJISIPHON (PU3HKI»
KontponbHbIie Bopock! kK padore Ne 2
no teme: «OINPEAEJIEHWE YCKOPEHUS CBOBOJHOI'O ITAJAEHWS»

g w N

Urto Ha3bIBAETCsl YCKOPEHUEM CBOOOIHOIO MaieHus?

OT 4ero 3aBUCHUT YCKOpPEHUE CBOOOIHOTO MaJieHus1?

Kakoii MasaTHUK Ha3piBaeTCcst PU3MUECKUM, MATEMATUYECKUM?
Hanucats ®opmyny nepruosaa kojaebaHuii MaTEMaTUYECKOTO MasiTHUKA?
Brisectu @opmyny nepuona kosnedanus PU3n4eckoro MasiTHuka?

Kontponbnsie Bompock! k padote N 3
no teme: «OIMPEJAEJIEHUE MOMEHTA MHEPIITMN MAXOBOI'O KOJIECA»

1.
2.

3.
4.

UYro Ha3pIBacTCS MOMEHTOM MHEPLIMHA MAaTEPHUATIbHONW TOUKH?

Pacckazate TeopeTnueckue 060CHOBaHUS JTaHHOW paOoThl. B Kakux ciydasix Ucrosb3yercs
IaHHBIA MeTOx?

BeiBectn pacueTHyro @opMysry MOMEHTA HHEPIIMU MaxOBOI'0 KoJeca.

Paccka3zaTh nocnei0BaTeIbHOCTh BBIOJHEHUS PAOOTHI.

Kontponbabie Bompock! k padore N 4
o Teme: «OIMPEAEJIEHME MOMEHTA MHEPLIMM MAXOBOI'O KOJIECA 11 CUJIbl TPEHUA

B OITIOPE»
1. JlaTb omnpezeneHre MOMEHTA UHEPIIUU TOUKH, TENA, BBIICHUTh €r0 (PU3UUECKUi CMBICTT.
2. Kaxk onpenenuts nuHEHOE YCKOPEHUE TPy3a, YIIIOBOE YCKOPEHHE MaXxoBOro Koyeca?
3. Pacckazatp 0 TpeHuu, ueM OHO 00YyCIOBIEHO.
4 UTo Ha3bIBAETCS CHITON HOPMAJILHOTO JIaBJICHUsI, KO3 PUITMEHTOM TPEHHS, OT YE€TO OH 3aBH-
cur?
5. BriBectu pacuerasie @opmysibl 111 MOMEHTA HHEPITMH MaXxOBOT'O KOJIECA M CHIIBI TPCHHS B

orope.
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Kontponbabie Bompockl k padote N 5
o teme: «OITPEJIEJIEHUE MOMEHTA MHEPLIMU TEJIA METOAOM KPYTWJIBHbIX KO-

JIEBAHUI»

1. UYro Ha3bIBaETCSI MOMEHTOM MHEPLMH MaTepUaIbHON TOYKH, T€JIa OTHOCUTEIBHO OCH Bpa-
HICHUS?

2. Hanumunre @opmyiy [uist pacyeta MOMEHTa MHEPLIMM TACKA, KOJIBLIA.

3. Hanummre ®opMyisl 171 onpeneseHnss MOMEHTa MHEPLMY HEHArpy)KCHHON M HarpyKeH-
HOW TIaT(QOPMBI.

4. BeiBenute @opmyily MOMEHTa HHEPLUHU HEHATPYKEHHOM M1aT(OPMBI.

KonTpoasHbIe BOmpock kK padore N 6
no teme: «MI3YUEHUE 3AKOHOB BPAILIATEJILHOT'O JIBMXKEHI S TTPU TIOMOII MASIT-

HHUKA OBEPBEKA»

1. UYro Ha3bIBaeTCs BpallaTelbHbIM JBUKEHUEM TBEPIOTO Tea?

2. Kakwue nuHelinble, yriaoBble BEIUUNHBI XapaKTEpU3yeT BpalaTesibHoe ABkeHue? Ux dusu-
YECKUN CMBICIL.

3. Kaxkast cuiia Ha3pIBaeTCs Bpalaroieii?

4. Uro Ha3pIBaeTCSI MOMEHTOM Bpalaronie cuiisl? Kakosa ero posib BO BpaliaTreiabHOM JBU-
KeHuun?

5. B kakux equHUIIAX U3MEPSIIOTCS BCE BBILIE IEPEUYHUCICHHBIC BETMUUHBL.

Kontposnbnsie Bompocs! k padore N 7
1o Teme: «M13YYEHUE TAPMOHWYHBIX YIIPYTUX KOJEBAHU»

1.

2.
3.
4

Kakue koneGaHust Ha3bIBAIOTCS TAPMOHUYECKUMU ?

Hanwmcatps ypaBHEHUS] TapMOHHYECKOTO KOJICOAHUSI.

Kak onpezensiercss CKOpOCTh U YCKOPEHHE IPU TaPMOHUYECKOM KoJieOaHuu?

Uro Ha3bIBaeTcsl KOAQGUIUEHTOM KECTKOCTU MPYKUHBI M OT KaKUX MapaMeTpOB OH 3aBU-
cut?

BriBectu ®opmyny nepuoja ynpyrux koneOaHuil.

KonTtponpsHsie Bonpocs! k padote N 8
1o reme «I3YUEHUE 3ATYXAIOIINX KOJIEBAHWM U OITPEJEJIEHUE KO O®OUIMEHTA

SATYXAHV»

1. Kaxkoe nBmkeHne Ha3bIBaeTCA KOieOaTeIbHbIM?

2. BeiBectun @opmyity 3aTyXarouux KojaeOaHuii.

3. Urto Ha3zpiBaeTCs KOAGOUIIMEHTOM 3aTyXaHUs U OT Y€ro OH 3aBUCHUT?
4. UYro Ha3bIBaeTCs Jorapu(GMUYECKUM JEKPEMEHTOM 3aTyXaHus?

5. Kaxoe xonebanue Ha3pIBaeTCs 3aTyXarOUM?

KonTtponsnsie Bonpocs! k padore N 10

no teMa: «OIPEJIEJIEHHUE CKOPOCTU 3BYKA B BO3AYKE METOIOM
CTOAYMX BOJIH»

g w N

JlaTb onpelieNieHrne BOJIHBI, 3aIIMCATh €€ YPABHCHHUE.

Kaxue BoIHBI HAa3bIBAIOTCS NPOAOIBHBIMU, IONIEPEUYHBIMU, CTOAUYUMU?
BeiBecTH ypaBHEHME CTOSYEN BOJIHBI.

HapucoBatbk cxemy 00pa30BaHUs CTOSTYUX BOJIH.

Jlatb onpenenenye AJIMHBI BOJIHBI, IEpHo/ia KoieOaH!il BOJTHBI.

KonTtponshsie Bompocs! k padote N 11

16



o Teme: «M3YUEHUE YIIPYTUX JE®OPMAILIMI U ONIPEAEJIEHUE MOJYJIS
IOHT A T10 JE®@OPMALINN U3T'IBA»

1.
2.
3.

~N ool

Uro Ha3bIBaeTcs aedopmarueii?

Kakue nedopmarum Ha3pIBatoTCs yIpyruMu, IIacCTUUECKUMHU?

UYro Ha3pIBaeTCA: a) HOPMaJIbHBIM HANpPSKEHUEM, 0) OTHOCUTEIBHBIM YJJIMHEHUEM, B) a0CO-
JIFOTHBIM yJUTHHEHHEM?

CdhopmynupoBaTh 1 MOSICHUTD 3aKoH ['yka?

B dem cocrout ®usnyeckuii cmbici Moyt FOnra?

Hasatb equnuib: usmepenns Moy FOHra.

s kakux aedopmaruii cupaBe B 3aKoH [ 'yka?

KonTtponsHsie Bompocs kK padore N 12
no teme; "OIPEJIEJIEHME YJIEJIbHOM TEIUIOEMKOCTH XWUJIKOCTHU TP ITOMOIIA

OJIEKTPOKAJIOPUMETPA"

1. JlaTe onpeziesieHne TeI0eMKOCTH, YASIbHON U MOJIBHOM TEMJIOEMKOCTH.

2. B kakux eauHuIaX U3MEPSETCs TEIIOEMKOCTD, YAEIbHAs U MOJIbHAS TEIUIOEMKOCTH.
3. BeiBectu popmyity aiist yaeIbHON TEIIOEMKOCTH.

KonTposasHsie Bompock! k padore N 15

no teme: "OIIPEAEJIEHUE KOOOOUIIMEHTA BA3ZKOCTU XUIAKOCTHU METOJ0M
CTOKCA"

~No o w N

KakoB ®@usnueckuit cMbIci KOG GUIIMEHTa BA3KOCTH KUIKOCTH?
KakoBa pazmepHocTh K03(h(prineHTa BI3KOCTH KUIKOCTH?
BeiBectu pacuernyro @opmyiy Uit KO3pGUIIMEHTa BI3KOCTH.

B kakux enununmnax uamepsercs koddpduuuent sssxoctu B CU?
Ot yero 3aBUCUT KO3(D(DUIIMEHT BA3KOCTH SKUAKOCTH.

Uro Ha3bIBaeTCs rPaAUEHTOM CKOPOCTH?

Hamnucare ®@opmyiy 3akoHa CTokca U OObSCHUTH €€.

JlabopaTopusi «/1eKTPHYECTBA U MAFHECTH3MA))

KonTpomnbHbie Bompocs k padote Ne 1
no teme: «OIIPEAEJIEHME COITPOTUBJIEHUA ITPOBOJAHUKOB OMMETPOM U I1PO-
CTENILINM MOCTOM YUTCTOHA»

1.
2.

Haueprture cxemy Mocta YUTCTOHA U BBIBEAUTE pacyeTHY0 DopMyiy.

OT 4ero 3aBUCUT CONTPOTUBIIEHNE IPOBOAHUKOB IIPU HEM3MEHHOM TemIiiepaType? UTo Ha3bI-
BaeTCs yJIeIbHBIM CONTPOTUBIIEHUEM?

Pacckaxkure ycTpolcTBO Mara3uHa COPOTUBIIEHUN U PEOXOpaa.

Pacckaxkute, Kak U3MEPUTH CONPOTUBIICHUE ABOMETPOM.

KonTtponbsHsie Bonpockl k padote N2
no Teme: «OITPEJIEJIEHUE OTHOILIEHW A 3APAIA DJIEKTPOHA K MACCEp.

g w N

BriBectu pacuernyro @opmyiy.

OOBSACHUTD YCTPOICTBO YCTAHOBKU U MPHUHIIUII €€ JeHCTBUSI.
Haueptuth cxemy coeanHeHus mpruOOpoOB.

Haueptuth rpaduk 3aBUCHMOCTH aHOTHOTO TOKA OT TOKA B COJICHOM/IE.
OOBACHUTD, KaK 10 rpaQuKy HaWTH KPUTHUUECKOE 3HAUEHUE TOKA.

KonTtpomnbHsie Bompocs! k pabore N3
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no teme: «M3YUEHUE 3ABHUCHUMOCTH COIIPOTHUBJIEHMA ITPOBOAHMKOB U ITOJIY-
I[TPOBOJJHUKOB OT TEMIIEPATYPbI».

Kak 3aBucHT conpoTHBIEHHE METAJIJIOB U IOJIYIPOBOAHUKOB OT TEMIIEPATYPHI?
Pacckaxxure, 4TO TaKOE€ TEPMUCTOP U TI€ OH IPUMEHSETCS?

Kakas npoBoaMMOCTh Ha3bIBa€TCs NPOBOAUMOCTBIO N—THMa?

Kakas npoBoAMMOCTb Ha3bIBA€TCS IPOBOAUMOCTBIO p—THIA?

Pacckaxxute 0 cOOCTBEHHOW IPOBOIUMOCTH MOTYIIPOBOIHUKOB.

g w DN

KonTtponsHsie Borpocs! k pabore N4
no teme: «[ PAIAYMPOBAHUE TEPMOIIAPBI 1 U3VUYEHUE PABOTBI TEPMOJJIEKTPO-

I'EHEPATOPA».

1. Kakas cymiecTByeT 3aBUCUMOCTh TEPMOIJIEKTPOABIIKYIICH CHIIBI OT pa3HOCTH TEMIIEPaTyp
CIIaeB Pa3HOPOAHBIX METAIIOB?

2. Pacckaxxute 00 ycTpolicTBe ¥ MPUMEHEHHE TEpMOTIap.

3. [Tonp3ysCch MOTYYCHHBIM TPaQUKOM, ONPEACIIUTE TEMIIEPATYPY TOPSUETO CIasi P MOKa-
3aHUSIX MIJUIMBOJIbTMETpa 1,7 u 3,0 MB.

4. Pacckaxute ycTpoiicTBO M paboTy TepMOreHepaTopa.

KontponbHbie Bompock! k padore NS
no Teme: «OITPEJIEJIEHUE TOPU30OHTAJIBHOM COCTABJISIOIIEN MHTYKIUM MAT-

HUTHOI'O ITOJIA 3EMJIN».

1. Hanucars ®opmyny 3akona buo-Casapa-Jlamaca.

2 BeiBenute (hopmyity Juist HaPsSHKEHHOCTH MAarHUTHOTO 110JIs1 B LIEHTPE KPyroBOro TOKA.
3. Kak onpenenuts HanpaBieHne HaANPsSKEHHOCTH MAarHUTHOTO T10JIs1, CO3/IaHHOTO TOKOM.
4 Hapucyiite cxeMy TaHHOW YCTaHOBKH.

KontponsHabie Bompock! k padote N 6
mo teme: «OIIPEJIEJIEHME DJIEKTPOJABWXKYILEN CHJIBI DJIEMEHTOB METOJIOM

KOMITEHCAILINN».

1. UTo Ha3bIBAETCS DJIEKTPOJBIDKYIIEH CHUJION MCTOYHWKA, U B KAKUX €IWHHUIIAX OHA MU3MEps-
ercs?

2. B uem mpeumyinectBa KoMreHcannoHHOro Metoaa u3MepeHus: 3/]C MCTOYHHKOB mepen
JIpYTrUMHU MeToaaMu?

3. Pacckaxute X011 paboThI U BEIBEIUTE pacueTHyo Dopmyiy.

KounTposasHbie Bompock! k padbote N 7
no Teme: «MI3MEPEHUE KPMBOM HAMATHUUYMBAHUS U ITETJIX MATHUTHOI'O
I'MCTEPE3UCA ®EPPOMATIHETHUKOB C [TOMOIIBIO OCHUJIJIOT'PADAY.

Yro Takoe HAMarHMYEHHOCTh 00pa3ua’?

Yro Takoe MarHUTHbIE JOMEHbI?

OOBACHUTD X0 KpUBOWH HaMarHUYMBaHUSI.

Yro Takoe sIBJI€HHE MarHUTHOIO TUcTepe3uca’?

OcHOBHBIE TapaMeTphl METIIM MATHUTHOTO TUCTEPE3UCA.

g w N

KonTponbsasie Bompock! k padore N 9
no teme: «OITPEJIEJIEHUE NJIMHBI DJIEKTPOMATI'HUTHBIX BOJIH

10 CITOCOBY JIEXEPA».
1. Kak ycTpoena anekrpoMarHiuTHas BoJiHa, U300pazute e€ rpadpuyecku.
2. YeM oriMuaercst OeryIas 3JIeKTPOMarHuTHast BOJIHA OT CTOSTUEi?
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3.

Pacckaxkure ycTpoilCTBO ycTaHOBKHM Jlexepa W MPUHIMI ONPEACTIEHUS C MOMOIIBIO 3TOU
YCTAHOBKHU JJIMHBI BHGKTpOMaI‘HI/ITHOﬁ BOJIHBI.

KonTtponsHsie Bompocs! k padote N 11
no teme: «OINPE/IEJIEHVE TEMIIEPATYPbBI HUTU JIAMITbl HAKAJINBAHU A
N N3YYEHUE 3ABUCUMOCTU EE COITPOTUBJIEHU A OT TEMIIEPATYPBI».

1.

KakoBo cTpoeHne METaNIMUYECKUX MPOBOJHUKOB IO KJIACCUYECKON 3JIEKTPOHHOM TEO-
pun?

Yro Takoe "31eKTpOHHBIH ra3".

Kak snexTpoHHast Teopusi 0ObSICHSAET BBIACIEHUE TEIUIOTHI IPU MPOXOKACHUU AJIEKTpUYe-
CKOI'0 TOKa B IIPOBOJIHUKE?

Kak snextponHas Teopus OObSICHSAET YBEIIMYCHUE COIPOTUBIICHHUSI METAJUIMYECKUX ITPOBO/I-
HUKOB C YBEJIMUCHHEM TeMIIEpaTypbl?

Urto Ha3bIBaETCS TEPMUUECKUM KO3(PPHUIIMEHTOM CONPOTUBIIEHUS ITpoBoaHMKa? KakoBo ero
YHCJIEHHOE 3HaueHue?

KonTponbHble Bonpock! kK pabore N 12
no teme: «MI3MEPEHUE MHAYKTUBHOCTU KATYIIKU 1 EMKOCTU KOHAEHCATOPA
C IIOMOIIBIO BOJIbTMETPA 11 AMITEPMETPAY.

1.
2.

Kakoii Tok Ha3bIBaeTCsl NEPEMEHHBIM?

UYro Ha3bIBacTCS aMILIUTYAHBIMU, AEUCTBYIOIIMM U MTHOBEHHBIMU 3HAYCHUSIMU CHJIBI TOKA
U HampsKEHUs?

Hanummure 3axkoH OMa 11 IOJTHOW LU IIEPEMEHHOT0 TOKA.

Haueprute cxemy coeanHeHust NpuOOPOB I ONPEAETICHUSI EMKOCTH.

KontponbHbIie Bonpock! Kk padore N 13
o tTeme: «MICCJIEJJOBAHUE CBOBOJIHBIX KOJIEBAHMI B KOJIEBATEJIbHOM

KOHTYPE»

1. Urto Ha3bIBaeTcs Kojie0aTeTbHBIM KOHTYPOM?

2. Kakue koneGaHust Ha3bIBAIOTCS CBOOOTHBIMU?

3. BriBennTe ypaBHeHHE CBOOOIHBIX KOJIeOaHUH B KOJIe0aTeIbHOM KOHTYpE.

4. Yro Takoe K03(h(HUIIMEHT 3aTyXaHHsl JIOTapU(PMUUECKUIA JTEKPEMEHT 3aTyXaHHs?
5. Hapucyiite cxemy yCTaHOBKH.

KonTtponsHsie Bonpock! k padote N 15
no teme: «I' PAJIYUPOBAHUE MUJIMAMIIEPMETPA [1PU ITOMOIL BOJIbTMETPA».

1.

N

[To kakuM NpUUKHAM 3JIEKTPOU3MEPUTENBHBIN MPHUOOP MOXKET JaBaTh HEBEPHBIEC OKA3AHUS
Y 4TO 3HAYUT NPOTpaaynupoBaTh €ro mKkamy?

Haueprute cxemy coeannenus npudopa u BeiBeaute Gopmyity BeIYHCIEHHS TOKA.

Kak nosip30BaTbes MoJly4eHHBIM B HacTosmel padote rpaguxom? OnpenenuTe ¢ TOMOLIbIO
rpadvka UICTUHHOE 3HaY€HUE CUJIbl TOKA, €CIIM MUJTHaMIIepMeTp nokasbiBaeT 13, 42, 67 ne-
JeHUM.

KonTponbhbie Bonpocs! k padote N 16 (ayn. 114)
no teme: «MCCJIE[JJOBAHUE DJIEKTPOCTATUYECKOI'O ITOJIS».

1.
2.

I[aﬁTC OMPEACIICHUC HAIIPSKECHHOCTHU 3JICKTPOCTATHUICCKOTO I10JI, €TI0 IMMOTCHIMAA .
HOKa)KI/ITe, YTO CHJIOBBIC JIMHUW HAIPAKCHHOCTH JJICKTPOCTATUYCCKOI'0 IIOJIA OpPTOro-
HaJIbHBI SKBUIIOTCHIIUAJIbHBIM [TOBECPXHOCTAM.

Kakoe moie Ha3siBaeTcs HOTCHI_[I/IaJ'ILHBIM?
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4. I[oxamme, YTO SKBHUIIOTCHIHWAJIBHBIC JIUHUH HE IIEPECCKAIOTCH.

KonTponsabie Bompocs kK padote N 16 (ayxa. 108)
1o Teme: «M3MEPEHUE KOD®OUITUEHTA ITOJIE3HOT'O JEMCTBHUA
N KODODOUIIMEHTA TPAHCOOPMAILIMU TPAHCOOPMATOPA.

1 Pacckaxxute ycTpoiicTBO, Ha3HAYCHHE W IPUHIIHIT PaOOTHI TpaHchopmaTopa.
2. Uro Ha3bBaeTcs KodhdunueHTom Tpanchopmanmm?
3 Uro HazbiBaeTcs K03 PUIIMEHTOM TONIE3HOTO JeicTBUS TpaHchopmaropa?

JlaGoparopust ontuku 1 GU3MKK aTOMAa.
KontposnbsHbie Borpock! k padore; N 1
1o Teme; «OITPEJIEJIEHUM TJTABHOI'O ®OKYCHOT'O PACCTOSTHUS JIVH3»

1. Uro Takoe nuH3a? Kakue ObIBalOT JTUH3bI?

2. JlaiiTe onpeaeaeHre OCHOBHBIX BEIMYUH, XapaKTEPU3YIOMIMX JTUH3Y (TJIaBHAs ONTHYC-
CKas 0Cb, (POKYC, (POKYCHOE PacCTOSHHE) ®

3. Hanwmmmre ¢popmyiry TOHKOH JTHH3HI.

4. Pacckaxute 00 ornpeneneHuy TrIaBHOTO (DPOKYCHOTO PacCTOSHHS O CIOCO0Y MepeMelieHHs

mmH3bI (croco0 beccerst). BeiBenure dhopmyity uist onpenenieHust POKYCHOTO PacCTOSHUS COOU-
paTeNbHOM JIMH3bI 3TUM CIIOCOOOM.
5. Pacckaxxute 00 onpeaeneHny ri1aBHOro (POKYCHOTO PAaCCTOSIHUS PACCEHBAFOIICH JIMH3BL.

KontponbHbie Bompockl k padote N 3
no teme: «OIPE/IEJIEHUE ITOKA3ATEJIA TTPEJIOMJIEHMA [TPO3PAYHBIX INTACTUHOK
TP [IOMOILL MUKPOCKOITA».

1. IoueptvTe X011 JIydei B IUTaCTUHKE 1 BbIBeZIeTe DOpMyITy OINpENEIeHUs I0Ka3aTels IPEIOMIICHUS.
2 PacckaxuTe kakum 00pa3oM ornpeesieTcs: Kaxymascs TOJIMINHA [1J1aC THHKA.

3. Kaxoit ®uzndeckuii CMBICJI UMeeT aOCOMIOTHBIN MOKa3aTelb NpeIoMiIeHus?

4 ChopmynupyiiTe 3aKOH MPETOMIICHHS.

KonTtponpsHbie Bonpockl k padote N 5
o Teme: «OIPEJEJIEHMSI CBETOBOM OTJAUM JIAMITEI HAKAJIMBAHUS»

1. Jlaiite onpenenenne NOHSITUI CUJTbI CBETA, CBETOBOT'O NOTOKA, OCBEIIEHHOCTH U €AMHUIL JUIS
U3MEPEHUS TUX BEJTMYMH.

2. Yo Takoe cBeTOBast OT/Ia4a UCTOUHHKA CBETa?

3. Pacckaxxute ycrpoiictBo poTomerpa XKosim, Kak OH UCTIONIB3YETCs TSl ONPEIeNICHHsI CUITbI
CBeTa.

4. [Tpoananu3upyiiTe Mo NoJIy4eHHOMY BaMH IrpaduKy 3aBUCUMOCTh CBETOBOW OTJaudl OT MO-

TpeOIsIeMOro JTaMITOi HapsKEHUs TOKa.

KonTtponsHbie Bonpock! k padote N 6
no Teme: «OITPEJIEJIEHUE JIJIMHBI CBETOBOI BOJIHBI C TIOMOIIBIO KOJIEL]
HBIOTOHA».

Urto Ha3wpIBaeTcs untrepdepennueii ceera?

Kakue nmyun Ha3bIBalOTCS KOTEPEHTHBIMU?

Uto Takoe pa3HOCTh X0Ja Jy4deil?

3anuiuTe yCIoBHS OCIA0JIECHUS U YCUIICHUS CBETA MTPHU UHTEP(EPEHIINN.

Pacckaxwure o xonbiax HeroToHa 11 BeIBeZieTe OPMYITY JIJISl ONIPENeTICHUS ITTHHBI BOJHBI C
nomoibto koner HeioroHa.

g w N
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KonTpoasHbIe BOmpock kK padore N 7
o teme: «OIMPEAEJIEHUE JIJIMHbBI CBETOBOI BOJIHBI 1 TIOCTOSIHHON
I[I/ICDPAKI_II/IOHHOﬁ PEIIETK».

1.
2.
3.

Yro takoe nudpaxius ceera?
Kak n3roraBnuBaercs uppakuoHHas pemerka’?
BriBenute @opmyny audpakiimoHHON PELIETKH.

KonTpoasHbIe BOompock k padote N 8
o teme: «OIIPEJIEJIEHWUE KOHIHEHTPALIMM PACTBOPA CAXAPA ITPU ITOMOILN

[HOJIAPUMETPAX.

1. Pacckaxkure 0 CylIHOCTH MOJISIPU3aIMU CBETOBBIX BOJIH HA IPUMEPE MEXAHUYECKHUX BOJIH.

2. Kak ocyiectBuTh nossipusanuio cBETOBbIX BOJIH? Kakoil cBeT Ha3bIBa€TCsl INIOCKO-TIOJISIPU-
30BaHHBIM?

3. PacckaxuTe 0 JBOMHOM JIy4enpesOMIIEHUH CBETa B KPUCTAJLIAX.

4. Uro npexacrasuseT coboit mpu3ma Hukonsa? Hageprute xon mydeit B mpuszme Hukours.

5. Pacckaxxute o sSIBJI€HUU BpaIlleHUU TNIOCKOCTH KOJIEOaHUH MI0CKO-TIOISPU30BAHHOTO JIyda
B ONTUYECKH aKTUBHOM cpefie. OT 4ero 3aBUCUT BEJIMYMHA yTJIa €ro moBopoTa?

6. Pacckaxute 00 ycTpoiicTBe mpubopa A onpeAeseHHs] KOHIIEHTPALUU caxapa - MOJspU-

Mmetpa. 1o kakoit popmyse BeIUMCIAETCS] KOHLIEHTpaus caxapa?

KontponsHasie Bopock! k padore N 9
o teme: «CHATUE XAPAKTEPUCTUK BAKYYMHOI'O ®OTOSJIEMEHTA».

1.
2.

Pacckaxute CyIIHOCTb M OCHOBHBIE 3aKOHOMEpHOCTH BHeIIHEro dotoaddexra.

Hanummre ypaBHeHne DiHINTEHA H OOBSICHUTE HA €r0 OCHOBE OCHOBHBIE 3aKOHOMEPHOCTH
dbororddexra.

Pacckaxxute 00 ycTpoicTBe U paboTe GpoToIIeMEeHTA.

[To pe3ynpTaTaM OnbITa PACCKAKUTE O 3aBUCUMOCTH (POTOTOKA OT CBETOBOTO TIOTOKA M aHO/I-
HOTO HaNpsKEHHUS.

KonTponsnsie Bonpocs! k padote N 10
no Teme: «OITPEJIEJIEHUE UHTEI'PAJIBHOM U CIIEKTPAJIBHOM UYBCTBUTEJILHOCTU
CEJIEHOBOI'O ®OTO2JIEMEHTA»

1.

B yeMm coctout cymHocTs BHyTpeHHEro Gotodddexta? B uem oTnuume ero oT BHEIIHETO
dboTorddexra?

Pacckaxure 0 MexaHU3Me ABIPOYHOM NMPOBOAMMOCTH. B 4eM COCTOMT OTIMYME ABIPOYHOU
MIPOBOJMMOCTHU OT 3JIEKTPOHHOMN?

Pacckaxxure ycTpoicTBO U pabOTy CeIEHOBOTO (POTOIIEMEHTA.

Uro Ha3bIBAETCS HMHTErPAIbHOM U CHEKTPaIbHON YyBCTBUTEIBHOCTHIO (poTO3IEMEHTA?

KonTtponshsie Bompocs! k padote N 11
no teme: «MI3YUYEHUE CIIEKTPOB U3JIVUEHHMA C ITOMOUIIN IBY XTPYBHOI'O

CIIEKTPOCKOIIA».

1. B 4gem 3akirodaercs CylHOCTb JUCIIEPCUN CBETa?

2. Pacckaxure ycTpolicTBO criekTpockona. Kak mpousBecTu rpaiyMpOBKYy CIIEKTpOocKona?
3. Kak ¢ moMoIpro ciekTpoCcKoIia OnpeaesnseTcs JJINHA BOJHBI CIIEKTPalbHBIX JIMHHUN?
4. Pacckaxwure 0 TUIIaxX CIIEKTPOB UCITYCKAHUS.

5. KakoB MexaHu3M U3IydeHHs] aTOMOB C TOUKH 3pEHUSI KBAaHTOBOM TEOpHUH cBeTa?
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KontponsHbie Bonpock! k padote N 12
no teme: «M3YUEHUE CITEKTPOB ITOI'JIOIIEHW A C ITIOMOIIBIO CIIEKTPOT'PADA.

1.

2.
3.
4.

Kak mony4uuts 1 Kak 0OBSICHUTD JTUHENYAThIE CIEKTPhI UCITYCKaHUSs?
Kak nomyuuTs u Kak OOBSICHUTD CILTOIIHOM CIEKTpP UCITyCKaHusA?

Kak mosnyuuT 1 Kak 0OObSICHUTB CHEKTPbI MOTIOLUICHUS?

Pacckazatp, Kak UCCIIeyI0TCs CIIEKTPHI MOTJIOIEHHS] B JaHHON paboTe?

KonTtponsHsie Bompocs! kK padore N 14
no teme: «M3YUEHUE 3AKOHOB OTPAXEHUA U TTPEJIOMJIEHUA CBETA»

2
3.
4

®dusnueckuil cMbIC OKa3aTes MPEJIOMIICHHS CPEIbL.

3aKOHBI OTPAXKEHUSI U IPETIOMIIEHHSI CBETA.

SIBJI€HUS TOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

Otcuer yrioB najgeHus, OTPayKEHUs U NIPETOMIICHHS CBETAa HA YCTAHOBKE.

KoHnTposbsHbie Bonpock! k padore N 15
o teme: «OIPEJIEJIEHUE IIOCTOSIHHOM ITIJIAHKA ».

o U W DN

B 4em 3axitouaercs sBienue BHemHero @oroaddexra?

UYro Takoe paboTa BbIX0OJa 3JIEKTpOHA?

B 4yem TpynHOCTH 00BsicHEHMsI (hoTO3(deKTa C TOUKH 3peHHs BOJIHOBOI TeOpUH cBeTa?
Jlath moHsTHE KpacHOU rpanuiie Gotodddexra?

Hanucats 1 00bacHUTE ypaBHEeHUE DitHIITeNHHA A71s poTodddexra?

Uro Takoe 3a7epKUBAOIINE HAPsDKeHUS U1l poTtodddexra?

B yem ompenensieTcss HHTEHCHBHOCTh CBETa C TOYKH 3PEHHUS BOJHOBOM MPHUPOJIBI CBETA U
CTOYKH 3pEHUSI KBAaHTOBOH TeOpuu cBeTa?

KontponbHbIe Bompock! Kk padore N 19
no teme: «M3YUEHUE ABJIEHUA TTOJIAPU3ALIMN CBETA»

1.

2.
3.
4.

Uem oTauvaeTcsi €CTECTBEHHBIN CBET OT IJIOCKOMOJISPU30BAHHOTO?
Kakumu crioco6amut MOYKHO MOTYYHUTh MOJISPU30BAHHBINA CBET?
OOmsicauTe 3aK0H bprocrepa.

B uem cocrout cymHocTs 3akona Marmoca?

KonTponbusle Bonpocs! k pabore N 17
1o Teme: «I3YUEHUE CEPUAJIBHBIX 3BAKOHOMEPHOCTEN B CIIEKTPE
ATOMA BOAOPOIA»

1.

g w N

IToyemy HeNnpepsIBHO U3IIYYAIOIIMNA 3JIEKTPOMAarHUTHBIE BOJHBI DJIEKTPOH COIVIACHO KIlac-
CHUYECKOMN AIIEKTPOAMHAMUKE JI0JIKEH yIacThb Ha sApO?

Cdopmynupyiite noctynarsl bopa.

OOBbsACHUTE CMBICT OTPULIATEILHOTO 3HAUEHUS MOJTHOM 3HEPTUH 3JIEKTPOHA B aTOME.
OOBsicHUTE IPUPOTY JIMHEWUIATOTO CIIEKTpa aTomMa Bogopoaa?

ITo xaxoii popmyre BbIUMCIsIETCS JUIMHBI BOJIH JMHUA BOAOPOIAHOIO CIIEKTpa B MH(pakpac-
HOM, BUAUMOM U ynbTpaduoneToBoit 0061acTax crekrpa?

KonTpomasusie Bompock! k padore N 18
no Teme: «OITPEJIEJIEHUE ITOCTOSSHHOM CTE®AHA — BOJIBLIIMAHA».

1.

Kaxkue Tema Ha3pIBaroTCst aOCOTIOTHO YePHBIME UTO MOXKET CITY>KUTh MPUOIMHKEHUEM K a0-
COJIFOTHO YEPHOMY Teily?
YTo nmoHMMaeTcs moJ1 SHEPreTUIECKOM CBETUMOCTBIO TEM?
Kak unraercst 1 MaremaTuuecku 3anucbiBaercs 3akoH Credana-bonbiimana 1ist abCom0THO
YEepPHBIX TeJ, ISl TI0ObIX Ten?
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4.
5.
6.

Kaxkoit ®uznuecknii cmpica umeeT noctosiaHas Crepana—bonsiimana?
Jliig yero npeaHa3Hau€Ha U KaK yCTPOEH ONTUUYECKUN TUpOMETP?
KakoB npuHIMI JeiicTBUSI ONITUYECKOT0 MMpoMeTpa?

2.2 TlepeyeHb BONPOCOB /JIsl IK3aMeHAa

1.

O J oy U > W

NeJ

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.
21.
22.
23.
24.

25.
26.

27.
28.
29.
30.
31.
32.
33.

IToBepxHOCTHOE HaTsKEHUE KUAKOCTH. Ko dUIMEHT MOBEPXHOCTHOTO HATSKEHUS KUJI-
KOCTH.

JlonosIHATENBHOE AABJICHUE HaJl NCKPUBJICHHOM NOBEpXHOCTHI0. Dopmyna Jlamnaca.
Kanunnsipuele siBnenus. KanuuisipHsle sSiBJ€HUS B I0YBE U B OMOJIOTMYECKUX

mporueccax.

I"a3oBas 53M00Hs1, €e poJb B TeMOAMHAMUKE.

MoaenupoBaHue BA3KO-YIIPYTUX CBOMCTB. 3akoH ['yka.

MexaHnnyeckue CBOKMCTBA TKaHEH.

IIpenmer TepmoguHamMuKu. TepMOAMHAMUYECKHE CUCTEMBI U IIpoLiecchbl. Opranusm, Kak oT-
KpbITas TEPMOJMHAMHYECKAs CUCTEMA.

[lepBoe HavyaIO TEPMOJUHAMUKH U €0 IPUMEHEHHE K OMOJIOTNYECKUM CUCTEMaM.
OObpatumsble 1 HeoOpaTumble mpoueccel. [lonsaTue snTponuu. Bropoe Hayano TepmoauHa-
MUKH.

Onexrpuueckoe noie. 3akoH Kynona. Hanpsxennocts. [loTennan u pasHOCTh NOTEHIMA-
JIOB. DJIEKTPUYECKHE OpraHbl y HEKOTOPBIX KUBOTHBIX.

[IpoBOAHMKY B JIEKTPUUYECKOM I10JI€. DIIEKTPOCTaTUUECKAs 3alUTa. 3a3€MIIEHUE 3JIEKTPO-
YCTPOMCTB.

JudnexkTpuku B anekTpudeckoM nose. [longpuzanus nusnekTpukoB. Jlusnektpuyeckue
CBOMCTBA TKaHEW OpraHu3Ma.

DnekTpuyeckuil Tok B Metayiax. Cuma toka. 3akoH Oma aist yyactka nenu. ConpoTuBiie-
HUE METAJUTMYECKUX NPOBOJHUKOB. 3akoH OMa B nuddepeHunanbHoi popme.

TennoBeie neiicTBusi Toka. Pabora Toka. MOIIHOCTH TOKa. OJEKTpOHarpeBaTelbHbIE
YCTPOMCTBA B MPOMBIIIJIEHHOM XHBOTHOBOJICTBE U ITUILIEBOJICTBE.

[TocrosinHOEe MarHuTHOE T0J1e. CHIIOBBIE TMHUM MarHUTHOTO TOJIS.

B3aumMoneiicTBre MPOBOJHUKOB ¢ TOKOM Mexay coboil. @opmyna Ammnepa. HanpsikeH-
HOCTb MarHUTHOT'O TOJIS.

BemectBa nmapamarHuTHele, eppOMarHUTHBIE U JMAMarHUTHBIE.

MaruvuTHas MHAYKIUA. MarHuTHas NpoHUIAeMocThb. [loTok mMarHuTHOM MHAyKiuu. Hc-
II0JIb30BAHNE MAarHUTHBIX NOJIEN B CEJIBCKOM XO3SHCTBE.

OnexTpoMaruuTHas uHAyKuus. Oneitel apanes.

IIpaBuiio Jlenna. OCHOBHOE ypaBHEHHE IEKTPOMATHUTHOW MHIYKIIMH.

Camounnaykuus. UaayktuBHOCTh. [IpuMeHeHe HHIYKIIMOHHBIX TOKOB.

ITosnydyeHne nepeMeHHOro ToKa.

MrHoBeHHOe, aMIUIUTyIHOE U 3()()EKTUBHOE 3HAUEHHUS CUJIbI IEPEMEHHOTO TOKAa W HaIps-
KEHMSL.

[TocnenoBarenbHOE COEAMHEHNE aKTUBHOTO, UHYKTUBHOTO U €MKOCTHOT'O COTIPOTHBIICHUH.
HMnienanc npu nociaenoBaTeIbHOM U MapajlIeIbHOM COEIMHEHUSAX aKTUBHOTO U €MKOCT-
HOTO COIIPOTHUBJICHHUS.

dusnueckue oCHOBHI peorpaduu. Peokapanorpadusi.

CrtpoeHue U cBOWCTBA KJIETOYHBIX MEMOpPaH.

Tpancnopt BeecTB yepe3 KIETOUHbIe MeMOpaHbl. Y paBHEHHUE NepeHoca B 00IeM BUIE.
YpaBuenue duka.

VYpasHeHnue Oypsoe.

VYpaBHEHHE NEKTPONPOBOIHOCTH.

Onexktpoandy3nOHHOE YpaBHEHHE TepeHOoca 3apsSKEHHBIX YacTHIl, uepe3 OnomMeMOpaHy.
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34. IlaccuBHBIN TpaHCTIOPT. AKTUBHBINA TPAHCIIOPT.

35. MeMOpaHHBII MOTEHIHAT.

36. Ilorennman nokos. [loreHnuan neiicTBUA.

37. JlelicTBUE MOCTOSITHHOTO TOKA HA UBBIC TKaHU. | ampbBaHU3aIMs U dNeKTpodopes.

38. Ilopor pa3apaxeHus B TKaHAX. XPOHAKCHS.

39. IIpoxoxzacHuE IEPEMEHHOIO TOKA Yepe3 JKUBbIE TKaHU. JIMCIIEpCHUOHHAs KPUBAsl AJIIEKTPO-
MIPOBOJITHOCTH.

40. DKBUBaJICHTHBIC JCKTPUUECKHUE CXEMbI OMOJIOTUYECKUX OOBEKTOB.

41 . IlepemeHHbIE BBICOKOYACTOTHBIE TOKU: TUATEPMHUSL.

42 . IlepemeHHOE JIEKTPUYECKOE I10JI€ BBICOKOM 4acToThl: Y BU-Tepanus.

43. IlepemenHoe marHuTHOE noJsie: MHayKkTOTEpanus.

44 . MuxkpoBoisHOBas u JleuuMmerposas Tepanus.

45. YyBCTBHUTEIBHOCTb XKUBBIX CYIIECTB K AJIEKTPOMArHUTHBIM ITOJISIM.

46. Hurepdepenuus BonH. MuTepdepenius ceera. Mutepdepenuus B nmpupoe.

47.  HurepdepeHius Ha TOHKOH uieHke. MaTEpdepomerp.

48 .  Judpaxkums BosH u qudpaknus csera. [Ipuanun [rolirenca. udpakunonnas pemerka.

49. llongpusanus BOJH U nojisipu3anus cBera. 3akoH bprocrepa. [lonspusanus ceera B mpu-
pozne.

50.  JIBoitHoe myuenpenomiienue. [Ipuzma Hukons u nonaspouibl.

51. Onruyecku akTUBHBIE BenlecTBa. Vx npumepsl. [lonsipumerpusi, ee npruMeHEHUE.

52.  Jucnepcus cBera. buonornyeckoe 3Hay€HUE COJIHEYHOTO CBETA.

53. Ilnanerapnas mouens aroma. Teopus bopa.

54 . DHepreTuyeckue ypoBHH aroMa. KBaHTOBBIE MTEPEXOIbI.

55. KopnyckynsipHO-BOJIHOBOM JyaJIM3M CBETA.

56. BomHoBble cBoiicTBa AnekTpoHa. Dopmyna ae bpoins. dudpakius 31eKTpoHOB.

57. JlroMHHECUEHLMS U €€ BUIbl. BUOIFOMUHECIEHLIMS.

58.  ®otomomunecueHuus. [Ipasuno Ctokca

59. JlroMuHeCHEHTHBINH aHanu3. Ero npuMeHeHune, B 3eMIIE€yCTPOMCTBE.

60. KsaHTOBO-ONTHYECKHI reHepaTop. JIazepHOE yCTpOICTBO.

61. Ilpunuun pa®oTsl 1a3epa U OUOIOTHYECKOE IEHCTBUE JIA3EPHOTO U3IIyUEHHUSI.

TecToBBIC 3a1aHusA:
Coaep:xanue Bonpoca Komnerenuus
IIpouuTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE! OK-1

na usmepenusa gusuueckoil éenuuunvl umeromea npuoopsl. Coomuecume uzuueckue ¢enuuunbl
U nPUOOPLL 0713 UX UZMEPEHUS.

Kaxmoil mo3uiyu, JaHHOH B JIEBOM CTOJOIE, MOJOEPUTE COOTBETCTBYIONIYIO MMO3HIIMIO U3 TPABOTO
cToJIOIA:

OuU3NYEeCKUE BEINIUHBI [pubopsr
A | Cuna TsoKecTu 1 | Junramometp
b | AtmocdepHoe naBieHne 2 | Tepmometp
B | Temmnepatypa 3 | bapomerp
I' | Bpems 4 | Cekynmomep
5 | Counometp

3anummuTe BRIOpaHHBIE HHU(PHI TOJT COOTBETCTBYIOUIMMH OYKBaMH:
A b B r

IIpouwnTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE: OK-2
Dusuyeckue ¢enuiunbl umerom eOuHuysl usmepenus. Coomnecume Qusuueckue eUHUHBL U UX
eOUHUY bl UIMEPEHUA.
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Kaxxmoit mo3umnuu, JaHHOW B JIEBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIONIIYIO MO3HUIMIO M3 TPaBOTO

cTOJIOA:
dusznueckue BEITNYNHBI Enunune! usmepenus
A | CxopocTh 1|1H
b | Cuna 2| 1m/c?
B | daBacHue 3| 1M
I' | Yckopenne 4| 11la
51 1 Ix

3anumure BI)I6paHHI>Ie III/I(l)pI)I oJ COOTBECTCTBYIOLIUMU 6yKBaMI/IZ
A b B r

[IpounTaiiTe TEKCT U 3aUIINTE PAa3BEPHYTHII 000CHOBaHHBIH OTBET:
OcHognas cunoean XapaKmepucmuKa 3/1eKmpuieckozo noia — 6eKmop HARPANCEHHOCMU INeKmPU-
yeckozo nons. /laiime 0603nauenue 3moii 6enUUUHbL U COUHUYLL UIMEHEHUS.

OTBeT:

OK-3

IIpouuTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE:

Kaorcowtit pazden pusuxu uzyuaem senenusn u onpedenennvie 3akonomepuocmu. Coomunecume pas-
oesl u3uKu U 3aKOHbL, KOMOPbHIE 6 HUX U3YUAIOMCA.

K kxaxpoit mo3umuu, JaHHOH B JIEBOM CTOJOIE, TOAOEPUTE COOTBETCTBYIOUIYIO MO3HIIUIO U3 IIPABOTO
cTOJIOA:

Pasnen dhusuku 3aKkoH

ONeKTpoIMHAMHUKA VYpaBHeHHe DHIITEIHA

MexaHnuka 3akon OMa

KsanroBas ¢puznka II 3axon HeroToHa

|| T >

T'eomerpuueckas onrTuka 3akoH Apxumena

g WIN| -

3akoH OTpaKCHUA

3anumure BeIOpaHHbIE HU(PHI 110]] COOTBETCTBYIOIIMMHU OyKBaMH:
A b B r

OK-4

[Mpouuraiite TEKCT U YCTAHOBHUTE MOCIIEIOBATEIHHOCTH:
B paszoenax ¢usuku uzyuaiomes senenus u zakonomepnocmu. Ilepeuucnume ngnenus 6 npaguib-
HOIl NOC1€006aMETbHOCM U, KAK OHU YROMUHAIOMCA:

1. dudpaxmus

2. PamuoakTuBHBIN pacman

3. Kownngencarus

4. Dnextpuzanus

3anuImmuTe COOTBETCTBYIOIIYIO ITOCIIEI0BATEIHLHOCTD UG ClIeBa HANIPABO:

OK-5

[IpounTaiiTe TEKCT U 3aMIINTE PAa3BEPHYTHII 000CHOBAHHEII OTBET:
Maznummnoe none agnaemca OunonbHviM. Imo o3Havaem, Ymo y Hezo ecms 0éa nonioca. Kaxue osa
nonioca?

OTBeT:

OK-5

[Tpouwnraiire TekcT, BHIOEPUTE MTPABUIILHBIN:
Aopa amomos xumuueckux NemMenmos UmMern Maccoeoe Yucio — 3mo cymma Hyknonoe. Hs nepe-
YUCTIEHHBIX HUICE YACMUY CUUMACMCA HYKIOHOM:

OK-7
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PoppE

OrtBer:

OneKTpoH
Heiirpon
Miroon
doTtoH
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