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OIIEHOYHBIE MATEPHAJIbI

o JUCHUILINHE «DU3NKa»

MNEPEYEHb KOMIIETEHIIUHI C YKASAHUEM PE3YJIbTATOB OBYUEHUS 1
ITAIIOB UX POPMHUPOBAHUA 110 JUCHUIIJIMHE

HaumenoBaHmue
®DopmMupyeMbie KOMIIe- HNuaukaTopsl 10CTHAKE- Pe3yabTaThl 00y4yeHus: (3HaHUSA,
. KOHTPOJIUPYEMBIX
TEeHIUH HUS KOMIeTEeHIH i YMEHHS)
pa3/iesioB U TeM
1 2 3 4

OIIK-1. Crocoben
MIPUMCHSITH eCcTe-
CTBCHHOHAYYHbBIC U
SKOHOMHUYCCKHE 3Ha-
HUS TIPH PEIICHUN
PO eCCHOHATBHBIX
3a1a4 B 00J1aCTH TO-
BapOBEICHUS

OIIK-1.1. Ilpumens-
€T 3HaHUS ecTe-
CTBEHHOHAYYHBIX
JTUCIUIIIAH B TIPO-
(eccuoHanbHOM nes-
TEITbHOCTH

OIIK-1.1. 3-1. 3mHaer ecTe-
CTBEHHOHAYYHBIC JTUCITUTUTHHBI
B o0beMe, HEOOXOOMMOM A
poeCCUOHAIIBHON JIeATEIbHO-
CTH

Tema 1. duzu-
YECKIE OCHOBBI
MEXAHUKHU

Tema 2. Mone-

KynspHas Gu-

3WKa ¥ TEPMO-
JTIMHAMUKA

Tema 3. Dnek-
TPUYECTBO U
MarHeTus3M

Tema 4. dusuka
KoJIeOaHuil u
BOJIH

Tema 5. KBan-
TOBAst U aTOM-
Has pu3MKa

OIIK-1.1. ¥-1. ¥meer npume-
HATb Ha IIPaKTUKE OCHOBHBIE
3aKOHBl ~ €CTECTBEHHOHAYYHBIX
JUCLUIUINH

Tema 1. duzu-
YECKHUE OCHOBBI
MEXaHUKHU

Tema 2. Mone-

KynsipHas ¢u-

3MKa U TEPMO-
JTMHAMUKa

Tema 3. Dnek-
TPUYECTBO U
MAarHeTu3M

Tema 4. dusuka
KoJIeOaHuil u
BOJIH

Tema 5. KBan-
TOBAsI U aTOM-
Has Qu3MKa




METOAUYECKHUE MATEPUAJIbL, XAPAKTEPU3YIOIIUE 3TAIIBI
POPMUPOBAHUA KOMIIETEHIHUA

IlepeyeHb yueOHBIX 32IaHUIA HA AyAUTOPHBIX 3aHATHAX
Bonpocsl 11 MpoBeieHUs1 ONPOca 00y4ar0MIUXCS

Tema 1. ®u3nyecKkue 0CHOBBI MEXaHUKH
Nuaukarop noctuxenns: OINK-1.1.

Jladoparopnas padora Ne 1 «OnpenesieHue NOrpenIHOCTell NpPU U3MepeHusiX»
1. Kak onpenensiercs BeIMUYMHA CUCTEMAaTUYECKON OIIMOKH.

2. Kak onpenensercs BeTU4YMHA CIy4aiHON OMMOKY MPsIMBIX U3Mepenuii. Ha uro yka3bl-
BaeT BEJIMYMHA JOBEPUTEIHLHOIO HHTEPBAJa.

3. Bbipa3uTh 1OBEpUTENbHBIA MHTEPBAJ BEIUYHMHBI Z, OJYYEHHON NMPU KOCBEHHBIX W3-
MEpEHHSIX, Yepe3 IOBEPUTEIbHbIC HHTEPBANIBI BENUYHUH X, Y, 1, I, U, V, N, MOIy4eHHBIX B MPSIMBIX
U3MEPEHUSX JUIS CIEYIOIIUX 3aBUCUMOCTEH:

a)z=mr?-h; 6)z=r(¢ -yt U —v?): B) z = x> cosy.

4. Kak u300pa3urcs Ha rpaduke MOrpelIHOCTh BETMUMHBI, OTJIOKEHHOH BJIOJIb OCH a0c-
1HCC.

JlabopaTopnass padora Ne 2 «MccaenoBaHue KOCOro yaapa 0 HAKJIOHHYIO ILIOC-
KOCTb»

1. Yro Takoe KO3(PPUIHMEHT BOCCTAHOBIEHUSI CKOPOCTH, KaKOBa METOJMKA €ro oIpeje-
JIEHUs B TaHHOM padoTe.

2. 3anucaTh 3aKOH JIBU)KEHUS IIapHKa MEXAYy NEpBbBIM M BTOPHIM COYAApEHHUSIMU C
HAKJIOHHOH IUIOCKOCTBIO KOOpJAMHATHBIM criocoboM. Kak ompenenuts pacctosHue X u Bpems t
MEXY ATUMHU COyTapEeHUSIMH.

3. CopmynupoBaTh 3aKOH COXPaHEHHS IMOJTHOW MexXxaHudeckoi sHepruu. Kak oH mpu-
MEHsIeTCS B IaHHOH paboTe.

JlabopaTopHas padora Ne 3 «Ynpyruii yaap mapos»

1.B kakux ciyyasx cucreMa ImapoB OyneT3aMKHYTOM.

2.ChopmynupyiTe 3aKOH COXPaHEHHSI UMITYJIhCa CHCTEMBI.

3.CoxpaHsieTcst 1 UMIYJIbC CUCTEMBI I1apoB nocie ynapa? [louemy?

4.Bun ynapa B naHHoi pabore. Ilpoananusupyiite nogydyeHHbIH KOAPGUIUEHT BOCCTa-
HOBJICHHUS YHEPTUHU.

5.Korna monHast MexaHuueckass SHEprusi CUCTeMbI coxpaHsieTcsi? PaBHBI 11 KUHeTHYe-
CKHE DHEPTUM CUCTEMBI 1IApOB A0 U mocie yaapa?

6.MosxeT 1 B HEKOTOPOH CHCTEME HE COXPaHAThCS MEXaHUIeCKast JHEPTUS M OCTaBaThCs
MOCTOSTHHBIM MOMEHT MMITYJIbCa.

7.BeiBeiuTe pacdeTHbIe (POPMYJIIBI CKOPOCTEH IIApOB MOCIE yaapa.

JlabopaTopnasi padora Ne 4 «OmnpenesieHHe MOMEHTOB HHEPIUM METOA0M KoJjeda-
HUID)

1. KakoB ¢u3uueckuii CMbICI MOMEHTA HHEPIIMH MaTepHAIbHONW TOYKH, TBEPOTO Tela.

2. Kax BBIYMCINTE MOMEHT UHEPLMH TeJa OTHOCUTEIBHO OCH, IPOXOJAIIEH Yepe3 LEHTp
Mmacc.

3. Chopmymnupyiite Teopemy IllTetinepa.



4. BeiBeauTe CBSA3b MEX1Y MaKCUMAJIbHOM yIJIOBON CKOPOCTBIO CTEPKHSA M aMILIUTYAON
ero KoyiebaHuii.
5. Ionyuute dopmyny Ui pacueTa MOMEHTA WHEPIUH I1apa, KOJbIIA, CTEPKHS OTHOCH-
TEJIbHO OCH, TPOXOAIICH Yepes LEHTpP Macc.
JlabopaTopnas paGora Ne 5 «Onpenesjienne paguyca KpUBH3HbI BOTHYTOH IOBepX-
HOCTHM METO/I0M KAaTaIoLIerocs mapuKa»
1. VI3 kakux COCTaBJIAIOIINX CKJIAbIBACTCS MIOJIHASL DHEPIHS ILIAPHKA.
2. Korna coxpansietcs moyiHas MEXaHU4ecKasi YHeprusl.
3. Kak HanpaBieHbl CKOPOCTh U YCKOPEHUE LIEHTpa Macc LIapuKa.
4. YKaxxuTe MOJ0KEHHUE 1apruKa, B KOTOPBIX €ro IeHTp OyAeT UMETh:
a) MaKCHMAaJIbHOE YTIIOBOE YCKOpPEHUE; 0) MAaKCUMATBHYIO JIMHEHHYIO CKOPOCTH;
B) TaHTCHIIMAILHOE YCKOPEHUE, paBHOE HYIIO; T') HOPMAIbHOE YCKOPEHHE, paBHOE HY-
mo. OObSICHUTE BaIll BHIOOD.
5. Kakoii Buj uMeeT AMHAMUYECKOE YpaBHEHHE KOJeOaHUi MIapuKa.
6. ChopmynupyiTe yCIOBUs, PYU KOTOPHIX BO3HUKAIOT TAPMOHUYECKUE KOJICOaHUSI.
7. I[loueMy yrom OTKJIOHEHUS IIapuKa (0T MOJI0KEHUs PABHOBECHS) I0OJKEH ObITh Mall.

Tema 2. MoJiexyJisipHasi (U3UKA U TEPMOANHAMHUKA
Huaukarop noctuxenns: OINK-1.1.

JlabopaTopHas padora Ne 6 «Byia:xkHOCTBH BO3/1yXa M METO/IbI €€ U3MepPeHusI»
1. B yem 3axirouaercs CymHOCTh TICHXPOMETPHUECKOTO METOJa ONPEICIICHHS BIaXKHO-

CTH.
2. I'ne u kak ycTaHaBIMBAETCS ICUXPOMETP.
3. KakoBbI mpaBuiia HaOIIOIEHUS 110 TICUXPOMETPY.
4. B uéMm 3aKIr04aeTcsi OCHOBHOE OTJIMYME aCIUPALMOHHOIO TICUXPOMETPA OT CTAaHIIUOH-
HOTO.

5. KakoBo yCTpOHCTBO BOJIOCHOTO TUTPOMETPA.

6. AGCOMIOTHAs BIAXHOCTB BO3yXa paBHa 18,6 r/M°. ONpenenTh yIpyrocTh BOISHOTO
napa Ipu Temieparype Boszayxa +25,5 °C.

7. OnpenenuTh TOUYKY POCHI, €CITU OTHOCHUTENIbHAS BIAXKHOCTh cocTaBisieT 70 %, a TeM-
neparypa +5,6 °C.

8. Ompe/IenuTh KOMHYECTBO BOISHOTO Tapa, CojepKamierocs B 1 M° BO3Iyxa, ecli Je-
¢urmt BraxxHoctH pasen 0,5 MM, a Temneparypa — 2,5 °C.

9. B 1 xr Bo3myxa coaepxutrcsi S5 T BoAsHOro mapa npu Ttemmneparype 20 °C
u atmoceprom gasnenun 1008 rlla. Onpenenuts OTHOCUTENBHYIO BIaKHOCTh BO3AyXa U Jie-
(UINAT BIAYKHOCTH.

JladopaTopnasi padora Ne 7 «OnpenesieHue nokasareis aauadarsl Merogom Kiiemana u
de3opmar»

1. Cdopmynupyiite |-e Hauaso TEPMOAMHAMUKY M 3aIUIINATE €0 7S U1eaIbHOro rasa.

2. Kakoii ra3 MOKHO cuuTath uaeanbHbIM. OT KakUX TEPMOJMHAMHYECKHUX MapaMeTpoB
3aBHCHUT BHYTPEHHSISI SHEPTHs UI€aIbHOr0 ra3a U YTO OHa OMHUCHIBAET.

3. Kakue BenMUMHBI BXOAAT B ypaBHEHUE COCTOSIHUS HJICATHHOTO Ta3a.

4. JlaiiTe omnpeeneHUe TEMIOEMKOCTH. YeM OHa OTIMYAETCSl OT MOJIIPHOHN U OT yJeIbHOM
TEIIOEMKOCTEH.

5. Tlodemy mns pa3HBIX MPOIECCOB BEJIMYMHA TETUIOEMKOCTH OJHOW M TOW K€ CHCTeMa
pasnuyHa.

6. Kakue Bemu4nHBI CBSI3bIBACT ypaBHEHUE Maiiepa v Kak ero MmojayduTh.

7. Kakoii mporecc Ha3pIBaeTcs ainadaTHYECKUM, TTOJTUTPOITUIECKUM.



8. Jokaxurte, 4T0 M300apuUeCKUil, M30TEPMUUECCKUNA U U30XOPHUUECKUI MPOLIECCHI SBIS-
I0TCS YACTHBIMH CITy4YasiMU TOJTUTPOIHYECKOTO.

9. Kak Ha nmpakTuKe OCyIIECTBUTh aInadaTHUYECKUI MPOLIECC C Ta30M.

10. BeiBenute ypaBHenue Ilyaccona mist annabaruueckoro mpoiecca. Yto takoe mokasa-
TeJb aanabaThl.

11. Uneanbuplii Ta3 pacmmpsercs (CKUMaeTcs) aauadaThudecku (M300apuyuecKH, U30Tep-
MUYeckH). UTo mpHu 3TOM MPOUCXOAUT C JABICHHEM, 00BEMOM, TEMIIEPATypOl M BHYTPEHHEH
sHepruen raza. Hapucyiite mpumepHsie rpaduKu 3TUX TIpolieccoB Ha auarpammax a) T - p; 6) T
-V;B)p-V.

12. 3anummre BeIpakeHHE BHYTPEHHEW dHEpruM, TemnoeMkocred C,,C, M mokasaTens

annabaThl B MOJIEKYJIIPHO- KHHETUYEeCKON Teopun. Kak OHM 3aBHCAT OT 4yMcia cTeleHel cBoOo-
JIbI | MOJIEKYIT ra3a.

13. BnaxxHocTh BO3Jyxa B KOMHATe€ HauyMHAeT BO3pacTaTh. UTO NMPHU 3TOM MPOUCXOAUT C
€ro IJIOTHOCTBIO U [TOKa3aTeleM aauadaThl.

14. Kakue nporuecchl ¢ Bo3ayxoM B 6aiuioHe b Ha puc.3 - 2 mpoucXoAsT NpH BIITOJHEHUN
paboTHL: a) Py HAaKaYMBaHUM BO34YyXa; O) mIpH OTKpbIBaHUU KpaHa K; B) nmpu ero nocienyrouiem
3aKkpbIBaHuU. [loueMy UMEHHO 3TH MPOLIECCHI.

15. B xakoii MOMEHT CJIeyeT IJIOTHO 3aKPbITh KpaH MpU BHIIOJHEHUH padoThl. Ilouemy
JTaBJIEHUE BO3]yXa B 3aKPHITOM COCY/E€ HAauMHAET CHOBA BO3PACTaTh O BEIMUYHUHBI py. B Kakoii
MOMEHT U 110 KaKOW IPUYUHE 3TOT POCT JaBiieHUs npekpauiaercs. [louemy naBienue p; He Mo-
KET BO3pacTaTh JJO NEPBOHAYAILHONW BETUYHUHBI P .

16. BeiBenuTe ypaBHEHHUs AJs ONpeAeIeHUs MoKaszaTes aaquadatsly . JJokaXuTe 3TOT BbI-
BOJI.

17. Kak n3mMepsieT naBieHne Bo3ayxa B Oamtone Mmanometp M Ha puc. 3-2.

18. [Touemy SKCHEPUMEHTAIBHO ONpezerisieMasi BEIMYMHA TTOKa3aTellsi Y MEHbBIIE Teope-

truecko. Kakoit oHa qomxHa ObITh corfiacHO Teopuu. OOBSICHUTE MPUUHHBI PACXOXKICHHUS.

JlabopaTopHas padora Ne 8 «Onpenesnenne ko3(ppuumeHTa NOBEPXHOCTHOIO0 HATH-
sKeHHs BOJAbI METO/I0M OTPBHIBA KOJIbLA»

1. Kak 00BSICHUTB CTpEeMIICHHE KHJIKOCTH COKPATUTh CBOIO CBOOO/IHYIO TOBEPXHOCTb.

2. Ha uro 3aTpaunBaeTcs paboTa nIpH yBEJIUYEHUH MIOBEPXHOCTH KUIAKOCTH.

3. Jlatp nBa ompexaeneHus Kod3(pduimeHTa MOBEPXHOCTHOTO HATsKEeHUsA. EAMHUIBI ero
U3MEpEeHHUS.

4. BeiBecTu pacueTHyo (GopMyny KodppHUIMEHTa TOBEPXHOCTHOTO HATSKEHUS.

5. Kak HampaBiieHa cuiia MOBEPXHOCTHOTO HATSKEHUSI B MOMEHT OTPhIBA KOJIbIIA.

6. Kak 1 OT 4ero 3aBUCAT CHJIbI MOJIEKYJISIPHOTO B3aUMOJCHCTBUS U KOA(PPHUIUEHT 1MO-
BEPXHOCTHOT'O HATSKEHMS.

7. MoxHO 1 onpeaenuTb Ko3QpPHUIHUEHT MOBEPXHOCTHOTO HATSKEHUS METOJIOM OTPHIBA
KOJIbIIA, €CJIM KUAKOCTh HE CMAYUBAET KOJIBLIO.

JlabopaTopnasi pabora Ne 9 «onpenesenne ko3gdpuunenTa BA3KOCTH KUAKOCTH MO
Metrony Ctokcay

1. HanucaTh ob1iiee BhIpaXeHUE [Tl BI3KOM CHIIBI M IPOMJUTIOCTPUPOBATEH YEPTEKOM.

2. Jlate ompeneneHue AMHAMHYECKOTO KodddummenTa Bs3kocTH. KakoBa eauHuUIa ero
n3mepenus B CH.

3. Kakue cuipl IeHCTBYIOT HA IIAPHUK, JBUKYIIANCS B TIULEPUHE.

4. IloueMy pucka 1 10J1KHA HAXOAUTHCS HECKOJIBKO HUXKE MIOBEPXHOCTH KUIKOCTH.

5. BeiBectn pacueTHyr0 GopMyiTy THHAMUUYECKOTO KO3 (UIIMEHTA BIA3KOCTH L.

6. Kak BS3KOCTb KMJIKOCTH 3aBUCUT OT TEMIIEPATYPBHI.

JlaGoparopnassi padora Ne 10 «ompenesieHue BSA3KOCTH BO31yXa, CPedHeld IJIUHbI
¢B000IHOr0 Mpodera MosieKky.1 U UX 3Q(GeKTHBHOIO AUAMeTPa)

1. Yrto Takoe BI3KOCTb ra3za (KHIKOCTH).



2. Yro Takoe cpeHsis JJIMHA CBOOOAHOTO MpoOera MoJIeKyJIbl Ta3a U OT Yero OHa 3a-
BHUCHT.

3. Haiite onpenenenue >pdexTuBHOrO Auamerpa mMoiekynl. [louemy 3¢ dexkTuBHbINH
JTuaMeTp Bcera 00bliie HCTHHHOTO.

4, CdopmynupyiiTe TOHATHE MOJETH UCALHOTO Ta3a. 3anuimnTe ypaBHeHne MeH-
neneeBa-Knaneiipona.

o. B uewm 3akmrouarorcs 3akoHbl J[anbToHa U1 ABOTaipo.

6. Jalite omnpenenenne cpeaHedl apudMETHUECKOW, CpeaHEeW KBaapaTHYHOH |
HanboJiee BEpOSITHOM CKOPOCTEN MOJIEKYJI.

7. Urto Takoe yuciao ABoraapo u yucio Jlommuara.

8. Cnenaiite BbIBOA hopMyIt st </1>, o, n.

Tema 3. DJIeKTPUYECTBO U MAarHETU3M
Nuaukarop nocruxenusi: OINK-1.1.

JlaGoparopuasi padora Ne 11 «MocToBO# MeTOX H3MepPeHUii»

1. W3meHuTcs M yciaoBUe paBHOBECHSI MOCTA, €CJIM raJbBAHOMETP U UCTOYHMK TOKA ITOMe-
HSTh MECTaMH.
2. Kak ¢opmymupyrorcs 3akons! Kupxrodga.
3. BriBeuTe ycnoBue paBHOBECHS! MOCTa, MCIONIB3Ys 3akoHbI Kupxroda.
4. 3anumute GopMyiy Ui ONpENeNIeHNs CONPOTUBICHUS ydacTKa LEenH, coaepxka-
LIETO MOCJIEJOBATENBHO I MAPAUIEIIEHO COETMHEHHBIE PE3UCTOPBI.

JlabopaTopnasi pabora Ne 12 «M3y4eHue siBJICHUSI JJIEKTPONPOBOAHOCTH M ONpese-
JICHHE y/1eJbHOT0 CONPOTHBICHUS METAJLIA»

KakoBbl OCHOBHBIE MOJIOKEHUS KJIACCHUECKON AJIEKTPOHHON TEOPUU METAIJIOB.
anuuute GopMyiy Ui ONpeaeIeHNs IIIOTHOCTH TOKa.

3anummre 3akoH Oma B quddepeHnnanbHoi Gpopme.

BriBenute 3akoH OMa 13 371€KTPOHHBIX MPEACTABICHUH.

B 4eM cyniHOCTb 31€KTPOCONPOTUBIICHUS METAJIIOB.

OT KaKuX mapaMeTpoB 3aBHCUT COTIPOTUBIICHHUE TIPOBOIHHKOB.

BriBectr pacuernsie hopmyst (5) u (6).

NoookrwbdPE

Tema 4. ®Pusuka Koaed0aHul U BOJIH
Nuaukarop nocruxenusi: OINK-1.1.

JlabopaTopuasi padora Ne 13 «M3yueHHe 3aKOHOB K0J1e0aTeIbHOT0 JIBHKEHHUSI C T0-
MOIIBI0 MATEMATHYECKOT0 MASITHHKA»

1. Uro Takoe xonebanusi. CoOcTBeHHBIE KOeOanus. CBOOOHBIE KoneOaHus. ['ap-
MOHHMYECKHE KOJIeOaHus.

2. JlaliTe onpeaeeHns] aMILTUTYIbI, (pa3bl, MeproIa, 9YaCTOTHI, ITMKINYECKON Y4acTo-
TBI KOJIEOAHMUSL.

3. YUTo Ha3bIBaCTCI MATEMATHUYSCKUM MAasTHHKOM.

4. KaKI/IC KOJIC6aHI/ISI MATEMATUYCCKOI'O MasgdTHUKA CHUTAKOTCA MAaJIBIMHA.

5. BriBenure hopmyny neproa koiaebaHuii MaTeMaTHIECKOTO MasiTHHKA.

6. Kak M0oXHO onpenenuTs nepruoa KoineOaHui MasiTHUKA SKCIIEPUMEHTAIBHO.

7. 3anummuTe ypaBHEHHE TapMOHUYECKOTO KOJIeOaHUs, TMOSCHUTE (PU3NUSCKUA

CMBICJI BCEX BXOOAIIUX B HET'O BCJIIMYHH.



8. [Tonyuure dopmyny aisi pacueTa MaKCUMaIbHOW CKOPOCTH KOJIEOIOIIEHCs] TOU-

KU.

9. [Tonyuure dopmyny ans pacdyera MaKCHMAaJIbHOTO YCKOPEHHs KoJeOmromeincs
TOYKH.

10.  Ilomyuute opMyny Ansl ONpeAeieHHUs BOCCTAHABIMBAIOIIEH CHIIBI U €€ MaKCu-
MaJIbHOE 3Ha4YEHHUE.

11.  Tonyuwure nuddepeHnuantbHoe ypaBHEHHE TapMOHHUECKUX KOJIeOaHUH.

12.  Cpnenaiite BeIBOA popMyiibl morpentHoctH (13).

13.  Iloyemy kosiebaHUs MAaTEMAaTHYECKOTO MasTHHKA MHOTJA Ha3bIBAIOT KBA3HYNpY-

TUMHU KOJIEOaHUSAMHU.

JlabopaTopnasi padora Ne 14 «OnpenesieHue yCKOpeHusl CBOOOAHOIO NMaJeHus C I0-
MOLIBIO (PM3UYECKOT0 MAATHUKA)

1. TaiiTe onpeneneHne MaTeMaTHYECKOTO U (PU3UIECKOTO MAsSITHHKA.

2.BeiBeute Gopmyity neproaa kosebaHuil GU3NUIECKOro MasiTHUKA.

3. Yro Takoe npuBeAeHHAs JiMHA. Kak oHa cBs3aHa ¢ MOMEHTOM MHEPUUHU (HU3UIECKOTO
MasITHUKA.

4. Yrto Takoe COnpsyKEHHbIE TOUKH.

5. Copmynupyiite Teopemy Lllteiinepa.

6. lap 1 nuck ¢ 0OIMHAKOBBIMM pajiiycaMM U MAacCaMU COBEPIIAIOT KOjeOaHusl OTHOCH-
TEJIbHO TOPU30HTAIBHOM OCH, MPOXOSIIEH 0 KacaTeIbHON K MOBEPXHOCTU. PaBHBI JIM 4acTOTHI
UX KOJICOaHUH.

JlabopaTopHas padora Ne 15 «M3yuenne koJie0aHNi NPYKUHHOTO MASITHUKA)

1. KakoBbl HEOOXOAMMBIE YCIOBUS AJI1 BO30YKICHHUS TapMOHUYECKUX KoyieOaHUil B Me-
XaHUYECKOHN CHCTEME.

2. Yem ompepensieTcs epruo1, aMIUITUTya U HadalbHas da3a CBOOOTHBIX MEXaHUYECKHUX
rapMOHUYECKUX KOJIeOaHU.

3. KakoB ¢usnueckuii cMbIci KodpPumeHTa yIpyrocTH Npy>KUHBI.

4. 3anucaTtb TUHAMHYECKUE YPABHEHUS U 3aKOHBI JBM)KCHUS IPy3a Ha MPY>KUHE.

5. BeiBecTu opMyity nepuoia KojiebaHuM MPYKUHHOTO MasiTHUKA.

JlabopaTopnasi padora Ne 16 «OnpenesieHne 1JMHbI CBETOBOI BOJHBI IPH NMOMOIIH
AUPPAKIMOHHON pPeLIeTKI»

1. Yro HazpIBaeTcs Audpakien cBera.

2. Kak npoucxonut audpakiys Ha 0JTHOM LIEINH.

3. Kak nepepacmnpenensercst MOTOK CBETOBBIX BOJH Ha AU(PAKIIMOHHOMN peleTKe.

4. Kak usmensiercst nudpakiuuoHHas KapTHHA OT MHOTHX IIEJNed MO CPaBHEHUIO C
Tudpakiueil OT OHOM HIeH.

5. Kakum o0Opa3oM MOXHO ONpeNeNnuTh JUIMHY CBETOBOW BOJHBI C MOMOIIBIO JH-

(paKkLMOHHOH peleTKH.

JlabopaTopnas pabora Ne 17 «OnpenesieHne KOHIEHTPALMHA PACTBOPOB NPH NOMO-
1Y MOJIAPUMETPa»

1. Yem 00BsCHSETCS BpallleHHUE MIOCKOCTH KOJIeOaHUIl CBETOBOTO BEKTOpA B OINTHU-
YCCKHN aKTUBHBIX BCIICCTBAX.

2. [Toyuemy B HCIIONIB3YEMOM MOJIPUMETPE HAOIIOAAETCS TPOHHOE TIOJIE 3PEHHUSL.

3. Kaxoit cioco6 ypaBHUBaHUSI CBETOBBIX MOJIEH IPUMEHSIETCS B TTOJISIPUMETPE.

4, OT 4ero 3aBHCHUT yroJl TOBOPOTA TUIOCKOCTH KOJICOaHU CBETOBOT'O BEKTOPA.

5. [Touemy He HCMONB3yeTCS B JAHHOM METOJIE€ YCTAaHOBKA Ha OJUHAKOBO SIPKYIO

OCBCIICHHOCTH TpOfIHOI“O T10JIA 3pCHHUA.

Tema 5. KBantoBasi u aTomHasi puszuka
Nuaukarop nocruxenusi: OINK-1.1.



JlaGoparopHasi pabora Ne 18 «M3mMepeHne BLICOKMX TeMIIEPATYpP € OMOUIbIO ONTH-
YeCKOro MUpOMeTpPar

1. Yto Ha3pIBaeTCS CHEKTPAIbHOM U3IIydaTelbHOU CIOCOOHOCTHIO TEa.

2. Yro Ha3pIBaeTCS SHEPreTUUECKON CBETUMOCTBIO TEIA.

3. Kakoii 3aK0H U3Iy4eHus SBJISIETCS CaMbIM YHUBEPCAIBHBIM.

4. AGCOIIOTHO YEPHOE TEJIO U CEPOE TEJI0 UMEIOT OJIMHAKOBYIO TeMiieparypy. Kakoe u3
HUX HU3Jly4aeT Ooblie.

5. Kakoi1 3aK0H TEII0BOr0 U3Jy4E€HUS UCIIOIb3YETCS B IPKOCTHOM IMHUPOMETPE.

6. Uto Takoe ApKOCTHas TeMreparypa.

7. Kakoii 3aKk0H poBepsieTcss BO BTOPOid YacTH paboTHI.

JlabopaTopHas paGora Ne 19 «CHsiTHe XapaKTePUCTHK U oNpe/AeeHre IapaMeTpoB
(dorodriementa»

1.Kakue Buabl poroaddekra cymectByror. Kakoii Bun ¢poroaddexra Bbl HCCISTOBAIH.

2.Kaxk ¢oToHHast Teopus cBeTa 00BsACHAET POTOIPPEKT.

3.3anumuTe 3aKk0H BHEmHero ¢Gotosddekra.

4.Yto Takoe "kpacHas rpanuna” Gorodddexra.

5.0t 4dero 3aBHCHUT BeJIMYMHA TOKA HACKIIIEeHUs Ipu hoTodrddexTe.

6.Kakas xapakrepuctuka HoTodQexra 3aBUCUT OT YaCTOTHI MMAJAFOIIETO CBETA.

JlabopaTopHasi padora Ne 20 «M3y4eHue cnieKTpa BOAOPOAA U ONpeae/ieHue MocTo-
ssHHoi Pundepra»

1. Yro Takoe CeKTp U3JIy4ECHHUS.

2. UYTo Takoe CIEeKTpalIbHAs JTUHUS, CEPUSL.

3. Kakwue cylecTByroT cepun B CIEKTPE BOAOPOA.

2. Kak o0bsicusietr Teopust bopa nuHelyaTsiii CHEKTp aTOMOB.

3. Kak 3aBucur paguyc bopoBckoii opOUTEI OT TJIaBHOTO KBaHTOBOTO uncia N. Yemy
OH paBeH MpHU N — 0.

4. [Touemy B crekTpe BOJOPOIHOM JIaMITbl COCTOUT M3 OOJIBILIOrO YKCia JIMHUM, a He
TOJBKO U3 JUHUKA aTOMApHOTO BOAOPOJA.

S. Jlnist yero ucnosb3yercs B JaHHOM paboTe pTyTHas Jlamria.

Kputepun onenkn:

1 6au1 BBICTaBISETCS CTYAEHTY, €CIIM OH MCYEPIIBIBAIOIIE, JTOTHUYECKH U apTyMEHTUPOBAHO U3-
JaraeT MaTepHall 1Mo TeMe JIabopaTOpHOM pabOThl; 0OOCHOBBIBAET COOCTBEHHYIO TOUKY 3PEHUS
IpU aHaIu3€ AKCIEPHUMEHTAJIbHBIX JaHHBIX, CBOOOAHO OTBEUaeT Ha TOCTABJICHHBIE JOIMOJIHHU-
TeJbHBIC BOTPOCHI, JIejlacT 000CHOBAHHBIC BBIBOIHI ;

0,5 0a1a BBICTABISACTCS CTYACHTY, €CIH OH JIEMOHCTPUPYET JOTHYHOCTh U JI0Ka3aTeIbHOCTh
U3JI0KEHUsI MaTeprasa mo teMe J1abopaTOpHO paboTHI, HO JIOMYCKAeT OTIAENbHBIE HETOYHOCTH
MPU KCHOJIL30BAHUU KJIFOYEBBIX MOHSATHI;, B OTBETaX Ha JOMOJHHUTEIbHBIE BOMPOCHI UMEIOTCS
HC3HAYUTCIIbHBIC OHH/I6KI/I,

0 6ass1a BBICTABIISIETCS CTYACHTY, €CIIM OH HE PACKPBLI MaTepual Mo TeMe JJ1abopaTopHOM pabo-
ThI.

3agaHus A7 TEKylero KOHTPOJIs

Bonpocekl 1J151 KOHTPOJIbHBIX padoT

Tema 1. dusnueckne 0CHOBBI MEXaHUKH
Nuaukarop nocruxenusi: OINK-1.1.

1. Onpenenenuie myTy Mpyu NPOU3BOJILHOM JIBH)KEHUN MaT€pHAIbHON TOUYKH.
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P PRPO0ONOOITE,WN

SHEPIHH.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

. Chopmynupyiite CBOWCTBO aIIMTUBHOCTH UMITYJIbCA.

. ChopmynupyiiTe NpUHLIUI CYNIEPIO3ULIUH CUIL.

. B uém cocrout paznuune Mexay MOHATHIMU YHEPTUU U pabOTHI.
. UeM 00yCI0BIEHO U3MEHEHHE TOTEHIIMAIbHON SHEPTUH.

. UeM 00yCIIOBIIEHO U3MEHEHHE KMHETHYECKOW YHEPTUH.

. Kitaccudeckast MexaHuKa U rpaHULB] €€ IPUMEHUMOCTH.

. OCHOBHBIE 3aKOHOMEPHOCTH JIBUJKEHUSI TOUKU IO OKPYKHOCTH.

. [lonsiTHE COCTOAHMS B KJIIACCUYECKON MEXaHUKE.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

IlepBbiit 3ak0H Hbpr0TOHA ¥ OHATHE MHEPLHUAIBHON CUCTEMBI OTCYETA.
Bropoii 3akon HploTOHA Kak ypaBHEHUE JBHXKCHUS.

Cuna xak pou3BOIHAs UMITYJIbCA.

Tpertuii 3akoH Hpr0TOHA 1 3aKOH COXpaHEHUs UMITYJIbCa.
Heunepuuaneheie cuctemsl orcueTa. CUIlbl HHEPIUH.

3aKOH COXpaHEeHMsI UMITYJIbca KaK (PyHIaMEHTAIbHBIN 3aKOH IPUPO/IBI.
PeakTuBHOE NBHXKEHUE.

Teopema o 1BM>KEHUH 1IeHTpa nHepuuu. Cucrema LIeHTpa HHEPLUU.
MomeHT umnyibca. 3aKOH COXpPaHEHUSI MOMEHTa UMITYJIbCa.

MoMmeHT cuibl. Y paBHEHUE MOMEHTOB.

CBs13b MEX/1y KHHETHYECKMMHU SHEPTUSIMU B PA3JIMYHBIX CHCTEMAaX OTCUETA.
3aKkoH coxpaHeHHs] SHepruu B MexaHuke. OOmeduznyecKkuil 3aKOH COXpaHEHUs

YpaBHEHMS IBUKEHUS U PAaBHOBECHS TBEPAOTO Tea.

OHeprus JBUXKYIIErocs Tena.

MoMeHT nHepLunHu Tena OTHOCUTENIBHO OCH. BpamarenpHblii MOMEHT.
OO011me cBOMCTBA )KUAKOCTEHN U Ia30B.

YpaBHEHMS paBHOBECHS U IBUKEHUS JKUJKOCTH.

NneanbHas U BA3Kas )KUJKOCTb.

I'mapocraTka HEC)KMMAEMOM KUIKOCTH.

KunemaTndeckoe onucanue IBUKEHUS )KUIKOCTH.

Teuenue xuakoctu no Tpyode. @opmyna [lyaseiins.

3akons! mogodus. ®opmyna Crokca.

VYupyrue HanpspkeHus. 3akoH ['yka. PacTspkeHne u cokatue CTepKHEH.

Tema 2. MouiekyasipHast pu3MKa U TEPMOTMHAMHUKA

Nuaukarop nocruxenusi: OINK-1.1.

1.
UJ€aIbHO

ONoGaR~wWN

rasa.

9.

10.

Ocob6ennoctu rpaduka yHKIIUN pacrpeAesICHus] BETUYUHBI CKOPOCTH MOJICKYJT
ro rasa.

JlaBiieHre Ta3a ¢ TOUYKH 3PESHUS MOJICKYIISIPHO-KHHETHIECKOH TCOPHH.

Knaccudukanus u yCTpoHCTBO TEIIIOBBIX MAIIIHH.

OOGpatumbie 1 HEOOPATUMBIE TEIIJIOBBIC TTPOIIECCHI.

OcCHOBHBIE THIIBI TETNIOOOMEHHBIX aMapaToB.

TerutoBoe nBMXkeHUE. MaKpOCKOITMYECKUE TTApaMETPHI.

YpaBHEeHHE COCTOSIHUSA. BHYTpeHHSS SJHEPTHsL.

HHTEeHCUBHBIE U 3KCTEHCUBHBIE MapaMeTphl. YPaBHEHHE COCTOSHUS HIE€ATbHOTO

OcCHOBHBIE 3aKOHBI HJCAIIBHOTO Ta3a.
JlaBneHue rasa ¢ TOYKH 3PEHHsI MOJEKYJISIPHO-KMHETUYECKON Teopuu. Momeky-

JSIPHO-KUHETHUYECKUM CMBICT TEMIIEPaTYPBhI.

11.
12.
13.

TennoeMKoCTh MHOTOATOMHBIX T'a30B.
[IepBoe HauanoO TEPMOIUHAMUKH.
DHTpoONUs.
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14. Bropoe Hayano TEpMOAMHAMMKH, TEPMOJUHAMHUYECKHE MOTEHUHUANBI U yCIOBUS
paBHOBECHS.

15.  Tlousrue o pusmueckoit kuueruke. Jnuddysus u reronpoBognocts. Koadpuru-
et auddys3un. Korddunuent remnonposogHoctu. TemneparyponpoBoaHOCTb. BpeMs Bbipas-
HuBanus. Jnuddysus B razax u TBepAbIX Tenax. Bsaskocts. J[mHaMu4eckuil M1 KMHEMaTHYECKHUMA
KO3 (UIIMEHT BI3KOCTHU Ta30B U KHUJIKOCTEH.

16.  ®a3bl u (azoBeie nmpeBpaiieHus. YcinoBue paBHoBecHs ¢a3. Pa3oBble quarpam-
Mbl. YpaBHenune Knaneiipona — Knay3uyca. Kputudeckas Touka. MetacTaOUIIbHBIE COCTOSHUS.
TpoliHas To4Ka.

17. VYpaBuenue Ban-nep-Baanbca. @a3oBbie epexo/ibl BTOPOro poja.

Tema 3. DjeKTpHYeCcTBO ¥ MATHETH3M
Nuaukarop nocrmxenusi: OINK-1.1.

1. DNEKTPUYECKUN 3apsii U HANPSHKEHHOCTh JJIEKTPUYECKOro Mouid. J{MCKpeTHOCTh
3apsza.
3axoH Kynona. [IpuHnun cynepno3uuuy.
Pabora snexrpocrarnueckoro nois. LHupKyasuus 31eKTpocTaTUYeCcKOro mosisl.
[Torenunan. CBsA3b NOTEHIMAJIA C HAIIPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO TTOJIS.
[TpoBOAHMK B 3JIEKTPOCTATHUECKOM ToJie. MieanbHbIi IPOBOAHUK.
EMKOCTh KOHJIEHCATOPOB PA3JIMYHON reOMeTPUUYECKON KOH(DUTYpaLuy.
VYcnosue cymectBoBaHus Toka. 3akoHbl Oma u Jxoynsa — Jlenna. CtopoHHue cu-
JIBL. 9[[C raJlbBAHUYECKOTO 3JeMEHTa. 3akoH OMa JUIsl ydacTKa LIENH C TaJlbBAaHUYECKUM dJIe-
menToM. [IpaBuna Kupxroda.

No oA WNS

8. Cuna Jlopenna u cuna Amnepa. Bektop MarHUTHON MHIYKIUH.
9. MarsuTHO€E 10J1€ TPOCTEUILINX CUCTEM.
10.  BwuTOK ¢ TOKOM B MarHUTHOM moiie. [loTeHnanbpHas YHeprus BUTKA C TOKOM BO

BHEIIHEM MAarHUTHOM IoJie. Pamka ¢ TOKOM B OIHOPOJHOM MarHMUTHOM mojie. MOMEHT cuil, ei-
CTBYIOULIMH Ha paMKy.

11.  SIBnenwue snekTpomMarHuTHOUW uHaAykuuH. [IpaBuo Jlenna.
12. Tok cmemenus. Cucrema ypaBHeHnid MakcBesuia.

13. Toxu ®yxko.

14.  T'enepaTop mepeMeHHOro Toka. Llernu nepeMeHHoro Toka.

Tema 4. ®usuka xojaedanuii U BOJIH
Nuauxarop gocruxenus: OIK-1.1.

1. AMIUIUTY/1a, KPYroBas 4acToTa, (pa3a rapMOHNYECKUX KOJIeOaHU.

2. CrnosxeHue CKalsIpHbIX U BEKTOPHBIX KOJI€OaHMI.

3. MasTHUK, Tpy3 Ha IpYy>KUHE, KoJeOaTeIbHbI KOHTYD.

4, CBoboanbie 3aryxaronue konebanus. KoaddumuenT 3aryxanus, norapudmudec-
KUH IEKPEMEHT, TOOPOTHOCTb.

5. ®a30Bas MIOCKOCTh OCUUIUIATOPA. DHEPreTHYeCKHe COOTHOLIEHUS JUISl OCIIMILISA-

topa. [loHsTHe 0 CBA3aHHBIX ocHMUIATOpax. [[eficTBUe nepuoauYecKuX TOJTYKOB Ha TapMOHUYE-
CKUH OCUUJUISTOP.

6. Pe3onanc. PezoHancHBIE KpUBBIE.

7. OcuuuIsATOp KaK CIeKTpaIbHBIA Tpudop. MoaynupoBaHHbie KojiebaHus. CrieKTp
aAMILTUTYAHO-MOYJIMPOBAHHOTO KOJIEOAHUSI.

8. BeiHyX1eHHBIE KOJI€OaHUsT OCLMIIIATOPA MO AEHCTBUEM CHHYCOMJAIBHONW CHJIBI.
Ammuintyna u ¢a3a npu BBIHYXKASHHBIX KOJeOaHUIX.

9. BeiHyX1eHHbIE KOe0aHMsI B MEKTPHUUECKUX LETISIX.

10. Bomnsl. [Inockas cranroHapHas BOJIHa.
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11.  Ilnockas cuHycouJIanabHas BOJHA.

12. berymume u crosiaue BOJIHBIL.

13.  da3oBas CKOPOCTbH, JUIMHA BOJIHBI, BOJIHOBOE YUCIIO.

14. [Tomstpuzarusi.

15.  HartepdepeHunst CHHYCOUTATBHBIX BOJIH.

16.  PacmpoctpaHeHHe BOJH B Cpe/iax C TUCIEpCHEH.

17.  HnrtepdepeHnyist MOHOXPOMATHUYECKUX BOJIH.

18.  ®OyHKIUS KOTEPEHTHOCTH.

19.  HnrepdepeHius BOIH.

20.  Ilpunnun I'roiirenca — ®@penens. [Ipubmmwkenne @penens. [Ipubnnxenune dpa-
yHTOdEpA.

21.  Ilpoctble 3amaun audpakuuu: Tudpakus Ha OAHON M HAa MHorux miensax. [u-
(dpakMOHHAs pelleTKA.

22.  Jludpakuus Ha KPYTJIOM OTBEPCTHH.

23.  Jludpaxuus @payHrodepa v CeKTpaIbHOE Pa3IOKEHHE.

Tema 5. Kpanropasi u aToMHast (pU3HKA
Nuaukarop nocrmxenusi: OINK-1.1.

1. dotoanekrpuueckuil 3¢dekt, crabmibHOCTh M pazMmepsl aroma. CTpoeHHe aToM-
HOTO S1pa.

2. IToctynars! bopa.

3. Jluneituateie crekTpsl aTOMOB. IIpHHIIMII COOTBETCTBUSA. DHEPrus U UMIIYJIbC
CBETOBBIX KBAaHTOB.

4. DnemMeHTapHas KBAaHTOBas TEOPUS U3Iy4eHHs. TennoBoe paBHOBECHE U3ITyUEHUS.

S. ['unoresa ne bpoitna. udpakuus anexTpoHoB. udpakiaus HEUTPOHOB.

6. BonHoBBIE CBONCTBA MMKPOYACTHIl M COOTHOIIEHUs HeompeneneHHocTeil. Habo-
bl OTHOBPEMEHHO U3MEPUMBIX BEJINYMH.

7. Snepusle peakuuu. MexaHu3MBbl SACPHBIX peaklui. PanqnoakTuBHBIE NpeBpalie-
HUS aTOMHBIX sJIEP.

8. Peakuus saepHoro nenenus. LlenHas peakuus aenenus. SnepHeiin peakrop. [Ipo-
0JieMa UICTOYHHUKOB 2HEPTuu. TepMosiiepHbIe PEaKIIH.

9. VY1paBisieMbIi TEPMOSIEPHBII CUHTES.

10. ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.

11.  Artomnoe snapo. KBapku. DneMeHTapHbIe YacTHIIbI, JIENITOHBI, aJpoHbl. B3aumo-
MIPEBPAILCHHS YaCTHII.

12. CunbHoe, 5JEKTPOMAarHUTHOe, ciaboe W TPaBUTAIMOHHOE B3aUMOACHUCTBUSL.
Uepapxus B3auMOACCTBUI.

13. O eauHbBIX TEOPHUIX MATEPUHU U TTOJIS.

14.  ®usuueckas kapTuHaA MHpa Kak puiiocodckasi KaTeropusi.

Kpurepun ouenku:

2 0as1a - BBICTABIIAECTCS CTYJEHTY, €CJIM MCUEPIIBIBAIOLIE, [10CIE0BATENbHO, YETKO U JIOTHYE-
CKHM CTPOMHO H3JIaracT MaTepHajl, YMEET TECHO YBS3BIBATH TEOPHUIO C IIPAKTHKOM, MPaBUIBHO
00OCHOBBIBACT MPUHATOE PEIICHHUE, BIAICET Pa3HOCTOPOHHUMHU HAaBBIKAMU U MPHEMaMH BBINOJI-
HEHUS MPAaKTHYECKUX 3a/1a4;

1,5 06an710B - BBICTABISAETCS CTYAEHTY, €CIM OH IO CYLIECTBY M3JaraeT MaTepuai, IpaBUIbHO
IIPUMEHSET TEOPETUYECKUE TTOJIOKECHHSI IIPA PELICHUH IIPAKTUYECKHUX BOIIPOCOB U 3a/1a4, Biaje-
€T HeoOXOAMMBIMU HAaBBIKAMHU U MIPHEMaMH UX BBIOJHEHHUS
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1 6as - BeICTABISAETCS CTYJIEHTY, €CJIM OH MMEET 3HAHUS TOJIBKO OCHOBHOIO MaTepuasia, HO He
YCBOWJI €ro JeTajei, JOMYyCKaeT HETOYHOCTH, HEIOCTATOYHO MpaBHIIbHbIE (OPMYIHPOBKH,
HapyIIEHUs JJOTUYECKOM ITOCIIEI0BATEIbHOCTH B U3JI0KEHUH IIPOIPaMMHOI0 MaTepuasa.

0 0as11a - BBICTABIIAECTCS CTYACHTY, KOTOPBIA HE 3HAET 3HAYUTEIIBHOM 4acTH MPOrpaMMHOIO Ma-
Tepuana, JIO0IMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBIINMU 3aTPYIHEHUSIMHU OTBE-
YaeT Ha IPAKTUKOOPUEHTUPOBAHHBIE BOIIPOCHI.

3aaHus AJ151 TBOPYECKOT0 peHTHHTIa
Tembl nokJI210B

Tema 1. ®usnueckue 0CHOBLI MEXaHUKH
Nuaukarop nocruxenusi: OINK-1.1.

. Meronbl pu3nyuecKoro UCCIe10BaHus: OIIBIT, THIIOTE3a, IKCIIEPUMEHT, TEOPHSI.
. Baxxneiimue 3tansl uCTopun GU3UKU.

. Ponb u3uKy B pa3BUTHH TEXHUKH U BIMSHAE TEXHUKH HA pa3BUTHE (HUUKU.
. PasamepHocTh ¢usnyeckux BennunH. OcHOBHbIE eanHULBI CH.

. [Ipeamer mexanuku. Kiraccuyeckas MexaHHKa.

. Ponb poccuiickux yyeHbIX B CTAHOBJIEHUH (PU3MKH.

. Poccuiickue yuensie — naypearsl HobeneBckoi mpeMun 1o gpusuke.

. Posib MaTemMaTHKy B ONMCAaHUU SIBICHUN TPUPOJIBI.

. Marematnueckuii anmnapaT GU3NKH.

10. Pa3Butue pusudeckoit Hayku B Poccun Ha COBpeMEHHOM JTarie.

11. Hayunsle ¢pu3nueckre MKoJbl B COBpeMeHHOH Poccun.

12. 3nauenue 3akoHoB V. Hpl0TOHA B CTAHOBJIEHUH KJIACCHUECKON (DPUBHKH.

O 03O0l W —

Tema 2. Mouexyasipuast pu3nKa 1 TEPMOAUHAMAKA
HNupmkarop nocrukenns: OIK-1.1.

JluHaMu4eckre ¥ cTaTUCTUYECKHUE 3aKOHOMEPHOCTH B (PU3HKE.

CraTtucTu4eckuii 1 TepMOAMHAMUYECKUNA METO/IBI.

JlaBneHue ra3a ¢ TOYKM 3pEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
MounekyIapHO-KNHETHYECKUM CMBIC TEMIEPATYPHI.

IlepBoe 1 BTOpOE HA4YAJIO TEPMOIUHAMUKHU.

Tennossle MamuHebl. [ukn Kapro. Makcumanshsiil KI1/] TenoBoi MammHeL.
[ToBbrmienne 3¢ (heKTUBHOCTH pabOTHI IBUTAaTENe BHYTPEHHETO CrOPaHMUA.
[ToBbimenue 3 pexkTUBHOCTH PadOTHI AU3EIBHBIX ABUTATEIEH.

IIpoeKThl BEYHBIX ABUTATENIEW M JAOKA3aTEIbCTBA HEBO3MOXKHOCTH UX CYIIECTBO-

wCoNOR~wWNE

BaHMSL.

10.  Pacnpenenenue MakcBema. Pactipenenenue yacTuil mo abCOIIOTHBIM 3HAUEHUSAM
ckopoctH. CpenHssi KHHEeTH4YecKas dHeprus 4acTtull. CKOPOCTH TEIJIOBOTO JBMXKEHHMS YACTHLL.
Pacnpenenenne bonbimana. Pacnipenenenue I'ub6ca.

11.  DnexTpuyecKui TOK B BaKyyMe.

12. TepmosIeKTpOHHAs! SMUCCHS.

13.  DnekTtpuueckuii TOK B raze. [Iporeccsl HOHM3AMU U PEKOMOMHAITUU. DJIEKTPO-
MPOBOAHOCTH CIIA00MOHU3UPOBAHHBIX T'a30B.

14. [Tonsitue o mrazme. IlnasmenHas dacrota. [[ebaeBckas nmuHa. DIEKTPOIPOBO/I-

HOCTbD I1JIa3MBI.

Tema 3. DyiekTpHYECTBO U MATHETH3M
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Nuaukarop nocruxennsi: OIK-1.1.

NookrwnpE

IIpeamer K1acCU4eCKOM IIEKTPOJUHAMUKH.

OHeprusi B3auMOJICUCTBUS JJIEKTPUUECKUX 3aPsI0B.

3akonsl Oma u [Jxoyns — Jlenua.

Cuna JlopeHna u cuna Amrepa.

Cucrema ypaBHeHUI1 MakcBeia B 3JIEKTPOIMHAMUKE.

OnekTpocTtaTuyeckas teopema ["aycca.

OHeprus B3aUMOJEHCTBUS 3JIEKTPUUECKUX 3apsA70B. DHEPIUs CUCTEMBI 3apsi-

JKCHHBIX ITPOBOAHHKOB. 9HeprI/I${ KOHIACHCATOPA. IInoTHOCTB OHEPIHUU JICKTPOCTATUYECKOI'O I10-

JIS1.
8.
9.
10.
11.

WHAYKIINU.

JIBIKeHUE 3apsKEHHOM YaCTHIBI B 3JICKTPHYECKOM M MAarHUTHOM TTOJISIX.
3akoH buo — Casapa. [IpunHuun cynepno3uuuu.

MarunutHas sHeprus Toka. [ImoTHOCTs MAarHUTHOM SHEPrUy. DHEPrHsl U CUJIBL.
QapazieeBckasi 1 MaKCBEJUIOBCKas TPAKTOBKA SIBJICHUS SJIEKTPOMATrHUTHOM

Tema 4. ®usuka kojedaHuii U BOJIH

Huaukartop noctuxennsi: OINK-1.1.

1.

ITonsatue o xonedaTeIbHBIX Imponeccax. Enuneiii mogxon kK KOJIEOAHUSIM pasjind-

HOW (pU3MYECKON IPUPOIBI.

2.
3.

HOCTEBIO.

RoOoo~NoOA

0.
uusa Openens.
11.
12.
13.

KommiekcHast ¢popma npeacraBneHust konedanuii. BektopHbie quarpamMmel.
[Ipotecc ycranoBieHus Konebanuii. BpeMs ycTaHOBIEHUS U €Tr0 CBSI3b C JOOPOT-

DU3NYECKUE CUCTEMBI, COAEPKAIIUE HETUHEHHOCTD.

Cdepudeckue 1 HUIMHIPHUECKUE BOIHBI.

DddekT Jonmiepa u ero NpUMEHEHNUE B TEXHUKE U MEJIUIIUHE.

IIponosibHBIE BOJIHBI B TBEPAOM Tene. BekTop Ymoaa.

Yrpyrue BOJIHbI B ra3ax U JKUAKOCTAX. Y JapHBIE BOJHBI.

Hudpaxius OpayHrodepa u ciekTpaabHOE Pa3ioKeHHE.

[Mpunnun [Moiirenca — ®penens. [Mpubnmwxkenne Openens. Materpan u audpax-

[Tpumenenue unTepdepeHu B TexHuke. MiaTepdepomeTpsl.

[Tpuniun ronorpadun. Pacnpoctpanenue cBera B BELECTBE.
DneMeHTHl KPUCTAJUIOONTUKH. DIEKTPOONTHYECKHE U MAarHUTOONTHYECKHE SIB-
JICHUS.

Tema 5. KantoBasi u aToMHasi pu3uKa

Nuauxarop aocruxenus: OIK-1.1.

N

Ka.

IS ol

I'epnaxa.

[TpotuBopeuns kinaccuueckoit pusuku. [IpodieMbl U3MydeHUs YEPHOTO Tena.
OrtkpeiTue noctosiHHOM [Tmanka. KBaHTOBas MexaHuka. PensiTuBUCTCKAsI MEXaHHU-

DIIEMEHTHI CIIENUAIBHON TEOPUU OTHOCUTEIBHOCTH.

ATOMHas (HU3MKa U SHEPTETHKA.

dotorpdext. Dpdexkr Kommnrona.

Ob6ocHoBanMe uzei kBantoBaHus: onbITel @panka u ['epua, onbiTe! LTepHa u

OO0BsicHEeHHE TYHHENTBHOTO 3P QeKTa U yCTOWIMBOCTH aTOMA.
Vpasuenue [Ipegunrepa u ero npuMeHeHHE.
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9. 3agaHue COCTOSHUS MUKPOYACTHIL; BOJIHOBAs (DYHKIIHS;, €€ CTATUCTUYECKHI
CMBICIL.

10.  OcHoBHBIE MONOKEHUS O0IIEH TEOPUN OTHOCUTEIHHOCTH.

11.  CrpykTypa 2JIeKTPOHHBIX YPOBHEH B aTOMax.

12.  Ilpunnun paboThl KBAaHTOBOTO reHEepaTopa. TBepAOTENbHbIE U Ta30pa3psHbIC Jia-
3epbl. Pannocnexkrpockonus. [lepBoiii Ma3ep. [lepBoie nazepsl.

13.  Crartuctuyeckoe ONMMCaHuEe KBAaHTOBOM CHCTEMBI, pa3iHMuue MEXAY KBAaHTOBOME-

XaHUYECKOH M CTaTUCTUYECKOM BEPOATHOCTSIMH.
14.  Teopema HepHcra u ee ciaencTBus.

15.  Crpoenune xpucramioB. MccienoBanue KpHUCTaUIMYECKUX CTPYKTYpP METOJaMU
PEHTTEHO-, JIEKTPOHO-, HEUTPOHOTpa(HH.
16.  Toueunsie nedekThl B KpUCTAJIaX: BAKaHCUH, IPUMECH BHEAPEHUS, IPUMECH 3a-

MmenieHusd. KpaeBble 1 BUHTOBbIE AucCIOKalMU. JIUCIOKAUs U IUIACTUYHOCTh. AKYCTUYECKUE U
ONTHYECKUE KOJIeOaHUSI KPUCTAJUIMYECKOMN PEIIeTKH.

17. DKCTIIEpUMEHTAIBHOE MCCIICIOBAHUE KOJICOATSIILHOTO CIIEKTpa: IMOTJIOMCHUE HH-
(bpakpacHOTO U3IY4YEHUS B MOHHBIX KpPHCTAUIaX, KOMOMHAIIMOHHOE paccesiHhe, HeYIpyroe pac-
CEsIHHE HEUTPOHOB.

18. TemnoeMKkoCThb KPpHUCTAJJIOB IIPpU HU3KUX U BBICOKUX TEMIICpATypax. Pemerounas
TCIJIOIIPOBOAHOCTD.
19. SJIGKTpOHpOBOI[HOCTB MmeraninoB. Hocutenu Toka B METalJIax, TOYHOCTh KJIaCCH-

YECKOW AJICKTPOHHOU TEOpHH. DIEKTPOHHBIN (hepmu — ra3 B MeTayuie. Hocurenu Toka kKak KBa-
3UYaCTUIIbl, DIIEKTPOHHAS TEINIOEMKOCTb.

20. O enuHBIX TEOPHUSIX MATEPHH U TIOJS.

21.  dwusnueckas KapTUHaA MUpPa Kak (uiocodcekas KaTeropus.

Kpurepun onenkn:

2 fajua - BBICTABIISETCS CTYIEHTY, €CIM COJEpXKaHME JOKJa/la COOTBETCTBYET 3asBIIEHHOW B
HA3BaHUM TEMATHKE; JO0KIaa OQOPMIIEH B COOTBETCTBHH C OOMIMMH TPEOOBAHHSIMH HAIUCAHUS U
HOJTrOTOBJIEHA €r0 MPe3eHTalus; JOKJIaJ UMEeT YETKYI0 KOMIO3HUIMIO U CTPYKTYPY; B TEKCTE J10-
KJIaJla OTCYTCTBYIOT JIOTHYECKHME HApYIIEHUs B MPEACTaBIEHUN MaTepuala; KOppeKTHO odopmiie-
HBl U B TIOTHOM O0BEME MPECTAaBICHBI CHHCOK HCIOIh30BAaHHOW JTUTEPATypPhl U CCHUIKU Ha UC-
NOJIb30BaHHYIO JIUTEpATypy B TEKCTE JOKJIaJa; MOKJAJ IpeJCTaBlIseT co00il caMocTOsTEeIbHOE
UCCIIeIOBaHKE, MTPE/ICTABICH KaUeCTBEHHBIN aHaTN3 HallJICHHOTO MaTepuaia, OTCYTCTBYIOT (haKThl
IaruaTa;

1,5 6an/10B - BBICTABISETCS CTYICHTY, €CIIH COJIEPYKAHHUE JOKIIa/a COOTBETCTBYET 3asBICHHON B
HA3BaHUM TEMAaTHKeE; JOKIaJ OGOpPMIICH B COOTBETCTBUHU C OOIIMMHU TPEOOBAHUSIMH HAMUCAHUS
pedepara, HO ecTh MOTPENTHOCTH TP OQOPMIICHUH TPE3EHTAINH; TOKJIAJ HMEET YETKYIO0 KOMIIO-
3ULIMIO U CTPYKTYPY; B TEKCTE JIOKJIaJa OTCYTCTBYIOT JIOTHUECKUE HAPYIICHUs B MPEACTAaBICHUU
Marepuaia; B TOJHOM OOBbEME IMPENCTaBICHBI CIMCOK HCIIONB30BAaHHON JMTEPAaTyphl, HO €CTh
oMOKH B 0(hOPMIIEHUH; KOPPEKTHO O(OPMIICHBI U B MOJHOM 00BEME MpeACTaBIECHbl CCHUIKH Ha
UCTIOJIB30BaHHYIO JINTEPATYPy B TEKCTE OKIJIAZA; JOKIIAI MPEICTaBIsIeT COO0H CaMOCTOSITEIhHOE
WCCJICIOBAHKE, MTPEJICTABICH KaUeCTBEHHBIN aHaTN3 HAallJICHHOTO MaTeprania, OTCYTCTBYIOT (PaKThI
TUTaruara;

1 6ann - BbICTABISIETCS CTYAEHTY, €CIHM COJAEp)KaHHE [OKJIaJa COOTBETCTBYET 3asBICHHOW B
Ha3BaHUM TEMAaTHKE; B IIEJIOM J0KJIaa O(GOpMJIEH B COOTBETCTBUU C OOIMIMMH TPeOOBaHUSMU
HaMMCaHUs J0KJIaaa, HO €CTh NOTPEIIHOCTH B TEXHUYECKOM O0()OPMIICHUH; B 1IEJIOM JIOKJIAJ HMEET
YETKYI0 KOMIIO3UIUIO U CTPYKTYPY, HO B TEKCTE JOKJAJ] €CTh JIOTHUECKHE HapyIIEeHUs B MpeJ-
CTaBJICHUH MaTepuala; B MOJHOM 00BbEME MPEICTaBIICH CIMCOK MCIOIb30BAaHHON JIUTEPATYPHI, HO
€CTh OMMOKYU B 0()OPMIICHUH; HEKOPPEKTHO 0(h)OPMIICHBI WJIH HE B TTOJITHOM 00BbEME MPEICTABICHBI
CCBUIKHM Ha UCIIOJIb30BaHHYIO JIMTEPATYpPy B TEKCTE JOKJIAa; B LIE€JIOM JOKJIAX MPEACTaBIsET CO-
00l caMoCTOsITeNIbHOE HCCIIeI0BaHuE, IPEACTABIEH aHaAIW3 HallIECHHOTO0 MaTepuasa, OTCYTCTBYIOT
(dakThI maruara;
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0,5 0aJi1a - BBICTaABIISIETCSA CTYACHTY, C€CJIM B LCJIOM COACPIKAHUC NOKJIaga COOTBCTCTBYCT 3asdB-
JICHHOH B Ha3BaHMU TEMATHUKE; B JOKJIAJIe OTMEYCHBI HAPYILICHUS OOIIMX TPEOOBAHUIT HATCAHUS
JIOKJIa/1a; €CTh OIIMOKH B TEXHHYECKOM O(POPMIICHHH; €CTh HAPYIICHUS KOMIO3ULUU U CTPYKTY-
PBI; B TEKCTE JIOKJIA/Ia €CTh JIOTMYECKHE HAPYIICHUS B [IPEICTABICHUN MaTepHaa; B IOJHOM 00b-
€Me mpeICTaBIIeH CIIMCOK MCIIOIb30BAHHOM JIUTEPATYpPhl, HO €CTh OIIMOKH B 0(pOPMIICHHH; HEKOP-
pekTHO 0(OPMIICHBI M HE B TIOJIHOM 00BEME TPECTaBICHBI CCHUIKM Ha UCIIOIb30BAHHYIO JINTEPa-
TYpy B TEKCTE JOKJaja; JOKJIal HE IPECTaBIseT COOONW CaMOCTOSTENHFHOIO MCCIECIOBAHUS, OT-
CYTCTBYET aHAJIU3 HaIlICHHOrO MaTepuara, IPUCYTCTBYIOT YacThle Cliy4an (aKkTOB IUIaruara;

0 6as1a - BEICTABIIAETCS CTYACHTY, €CIIH COAEPXKAHHME JTOKJIaaa HE COOTBETCTBYET 3asBICHHON B
Ha3BaHMM TEMAaTUKE WIM B JIOKJIAJAe OTMEUYCHBI HAPYIICHUsS OOMIMX TpeOOBaHUl HAIMCAHUS J0-
KJIa/1a; €CTh OIIMOKH B TEXHUYECKOM O()OPMIICHUH; €CTh HAPYLICHNUS KOMITO3UIIMU U CTPYKTYPHI;
B TEKCTE JJOKJIaJla €CTh JIOTHYCCKUE HAPYIICHUS B IPEICTABICHUN MaTepHalia; He B IIOJIHOM 00b-
€Me TIpe/ICTaBICH CIMCOK MCIOJIb30BAaHHOM JTMTEPATYphl, €CTh OUIMOKU B €ro 0(hOpMIICHHH; OT-
CYTCTBYIOT WJIM HEKOPPEKTHO O(POPMIICHBI U HE B MOJHOM 00BEME IPEICTABICHBI CCHUIKU HA UC-
HOJIB30BAHHYIO JINTEPATYPy B TEKCTE JOKJIAJa; JOKJIAI HE PEICTABISET COO0H CaMOCTOSTEIbHO-
r0 HCCJIEIOBAaHUs, OTCYTCTBYET aHAIM3 HAWJICHHOTO MaTepHaia, TEKCT JOKIaJa MPEeACTaBISCT
co0oii HerepepabOTaHHBIN TEKCT JPYroro aBTopa (Apyrux aBTOPOB).

METOANMYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOLUIUE OTAIIbI

OOPMUPOBAHUA KOMHETEHHJ/II‘/JI BO BPEMsI ITPOBEJIEHUSA
MNPOMEXYTOYHOU ATTECTALLUN

TunoBasi CTPyKTypa 3K3aMeHALMOHHOT0 OMJIeTa

Haumenosanue oyenounozo cpeocmea Maxkcumanwvhoe Konuue-
cmeo 6a1106
Bonpoc 1 YpaBHeHHE COCTOSIHMS HJleaIbHOro raza. OCHOBHBIE 10
3aKOHBI WACATHHOTO ra3a.
Bonpoc 2 WHarepdepenuus BoiaH. KBasuMmoHOXpomaTuyeckue 10

BOHBL. DyHKIMsA KorepeHTHocTu. MHTepdepomerprl. Bpemen-
HOE€ U CHEKTPAJIbHOE PacCMOTPEHHE MHTEP(EPEHLIMOHHBIX SIBJIE-
Hull. UnTepdepennus BoaH. KBa3suMOHOXpOMaTHUECKHUE BOJIHBI.
OyHkius KorepeHTHocTH. WHTepdepomerpsl. BpemenHoe wu
CHEKTpaJIbHOE PACCMOTPEHHE HHTEPPEPEHIIMOHHBIX SIBJICHUM.

Ilpakmuueckoe 3adanue 3amknyTas karymka u3 100 BUTKOB 20
mromansio 10 cM® momerena B OJTHOPOJHOE MarHMUTHOE IIOJIE,
NEPIEHIUKYIAPHOE IUIOCKOCTH OCHOBaHMs KaTywku. [lpum
n3MeHeHun MarHutHoro nosss Ha AB = 0,1 Ti 3a Bpemsa At =
0,1 ¢ B xarymke Boiensiercs 0,001 J[x temnorsl. Uemy paBHO
COTNPOTUBIIEHUE KAaTYIIKH.

3agaHus, BKJIIOYaeMble B DK3aMeHAIIMOHHBIH OHUJIeT

1. [Ipenmer guzuku. Metoas! pU3NUIECKOro MUCCIEA0BAHUS: OIBIT, THUIIOTE3a, IKCIIEPU-
MEHT, TEOpHS4.

2. Baxneitmme stansl ucropuu Gusuku. Posib GU3MKU B pa3BUTHN TEXHUKH U BIUSHHAC
TEXHHUKU Ha pa3BUTHEC (DUZHKH.

3. PasmepHocTh puznueckux BenuunH. OcHoBHBIE enuHUIBI CU.

4, [Ipeamer mexanuku. Kunematuka u nunamuka. Kiaccuueckass mexanuka. Ousnue-

CKHE MOJENM: MaTepHalbHass TOYKa (YacTHIA), CUCTEMa MATEPUATBHBIX TOYEK, a0COJIOTHO
TBEpAOe Teno, cruiomrHas cpena. [IpoctpancTBo u Bpems. KnHemaTudeckoe onmucaHue JABUKe-
Hus. [IpsMonnHeitHoe 1BUKEHNE TOUKHU.
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S. JIBM>KEHHE TOYKH IO OKPYXHOCTHU. YTJIOBasi CKOPOCTb M YINIOBOE ycKopeHue. Cko-
POCTh U YCKOPEHHE IIPU KPUBOJIMHEHNHOM JBI)KEHHH. HopManbHOE M KacaTelbHOE YCKOPEHHE.
BekTop yriioBoi CKOpOCTH.

6. OcHoBHas 3amada guHamMuKU. lloHATHE COCTOSHMA B KJIACCHYECKOM MEXAHUKE.
VYpaBHeHus aBwkeHus. Macca u ummynbsc. ['paHUIBI IPUMEHUMOCTH KJIACCUYECKOTO CIIocoba
ONMCAHUA JBUKCHUSI YACTHII.

7. IlepBb1it 3ak0H HpIOTOHA M MOHATHE MHEPUMAIBHONW CHCTEMbI OTCYeTa. BTOopon 3a-
koH HproToHa kak ypaBHeHue IBrkeHMs. Cuina Kak Ipou3BOAHAs UMIyjbca. TpeTuidl 3aKoH
HeroTOHA 1 3aK0H coxpaHEeHHMs UMITyJIbca. HemHepuuanpHbple CUCTEMBI OTCUETA.

8. Cunsl B mpupone. Kinaccudukamus v npumepsl Cuil.

9. 3aKOH COXpaHEHHUs MMITyJbca KakK (pyHIaMEHTaJIbHBIH 3aKOH MPUPOAbl.. MOMEHT
MMITyJIbCa. 3aKOH COXPaHEHUsI MOMEHTA UMIYJIbca. MOMEHT Cuiibl. Y paBHEHUE MOMEHTOB.

10. Pabora u xuHeTnyeckas sHeprus. MomHocTs. CBsI3b MKy KHHETUYECKUMHU SHEP-

TUSIMU B Pa3JIMYHBIX CHUCTEMax OTCYETAa. DHEPrusl JBMXKEHHS Tejla Kak 1enoro. BHyTpeHHss
sHeprusi. KoHcepBaTuBHBIE U HEKOHCEpBaTHBHbIE CWibl. lloTeHunManpHas 3HEprusl. 3aKOH CO-
XpaHeHus YHeprun B MexaHuke. O0medu3nyeckuil 3aK0H COXpPaHEHUsI YHEPTHH.

11. VYpaBHEeHMsI IBUKEHUS U PABHOBECUS TBEPAOIO Tela. DHEPIUsl IBMXKYLIErocs Tena.
MoOMEHT UHEepIMH Tejla OTHOCUTENBHO OCH. BpaiaTenbHblii MOMEHT.

12. OO01ue cBOMCTBA XKUAKOCTEN U T'a30B. YPAaBHEHUS PAaBHOBECHS U JIBUKEHUS KUAKO-
ctu. MneanbHas u BsA3Kas KUIKOCTb.

13. I'mppocratuka HecKUMaeMOW KHAKOCTH. KUHEMAaTH4ecKoe ONMUCAaHHWE JIBUKEHHUS
xuakocTH. CTanMoHapHOe IBUKEHHE UieanbHOM xuakocTu. KoadduiueHt Ba3kocTH.

14. Teuenne xugkoctu no Tpyde. dopmyna Ilyazeitna. 3axonsr momobusi. Gopmyna
Crokca. 'maponnHamMuyeckast HeyCTOWYMBOCTh. TypOyJIEeHTHOCTb.

15. VYupyrue HanpspkeHus. 3akoH ['yka. PacTspkeHue u coxatue cTepaKHei.

16. JIuHaMU4ecKre U CTaTUCTUYECKHE 3aKOHOMEpPHOCTH B (u3uke. CTaTUCTUYECKUN U
TEPMOJIMHAMUYECKUN MeTOIbl. TennoBoe ABMKeHNE. MaKpOCKONMYECKUE TapaMeTpPhI.

17. VYpaBHeHue coctosiHus. BHyTpeHHss1 sHeprus. VIHTEeHCUBHBIE U 3KCTCHCHBHBIE Ila-
paMeTpsl.

18. VYpaBHEHHE COCTOSHUSA UAECATBHOrO raza. OCHOBHBIE 3aKOHBI UCAIBHOTO ra3a.

19. JlaBneHue raza ¢ TOYKM 3PEHHUsI MOJIEKYISIPHO-KMHETUYECKON Teopuu. Moiekysip-
HO-KMHETUYECKUI CMBICI TEMIIEPATYPHI.

20. Pacnpenenenne MakcBeria. Pacripenenenue dactuil mo aOCOMIOTHBIM 3HAYCHUSIM

ckopocTH. CpenHsas KuHeTH4ecKas sHeprus yactull. CKOpPOCTH TEIJIOBOIO ABM)KEHHS YAaCTHIL.
Pacnpenenenune bonpimana. TenmoeMKOCTh Ta30B.

21. OO6patumMble U HeoOpaTUMBbIE TEIUIOBBIE Tpoliecchl. [lepBoe Havajl0 TepMOAWHAMHU-
KH. DHTPOIIHS.

22. Bropoe nauano tepmonnHamuku. TeruioBele MamuHbl. [{ukn Kapro. Makcumans-
Hb1i1 KI1/] TerioBoit MamuHel. [IprHIMI BO3pacTaHus SHTPOIUH.

23. [Tonsartue o ¢puznyeckoit kunetuke. Auddysus u temnonpooanocts. Koaddumment
nuddy3uu. Korddumuent rerumonpoponnoctu. TemneparyponpoBoanoctTs. Juddy3us B razax
U TBEpbIX Tenax. BaskocTs. JlnHaMu4yecKkuil 1 KWHEMaTHYeCKU K09(h(HUIIMEHT BSI3KOCTH T'a30B
7 KHJIKOCTEMN.

24. ®a3bl u (hazoBble MpeBpalieHus. YciaoBue paBHoBecus (a3. da3oBble TUarpaMMsl.
VpaBuenne Knaneitpona — Knaysmyca. Kputudeckas Touka. MertacTaOWIbHBIC COCTOSIHHSI.
Tpolinas Touka. YpaBHeHue Ban-nep-Baanbsca. @a3oBble epexoasl BTOPOro poaa.

25. [Ipenmer kiacCMYECKOM SJEKTPOJAMHAMUKHU. DJIEKTPUUECKUH 3apsii U HaNpsHKEH-
HOCTb 3JIEKTpUUYECKOTo mojs. JuckperHocTs 3apsaaa. 3akoH Kynona. [IpuHiun cyneprno3unmy.
DJIEKTPUUYECKUHN TUTTOIb.

26. OnexrpocraTuueckas Teopema ['aycca. PaboTa snekrpoctarndeckoro moss. Llupky-
JSALUS DJIEKTPOCTaTHYECKOIO MOJIS.
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27. [Torennuman. CBsi3p MOTEHIMANA C HAMPSIKEHHOCTHIO 3JIEKTPOCTATUYECKOIO IMOJIS.
IIpoBOIHUK B AJIEKTpPOCTATUUYECKOM Touie. VieanbHblil NpOBOAHUK.

28. IToBepxHOCTHAs IIIIOTHOCTH 3apsifa. EMKOCTE KOHIEHCATOPOB Pa3IMYHON I'€OMETPU-
4yecKoi KoHpUrypaiuu. DHeprusi B3auMoJICHCTBUS dJIEKTPUUECKUX 3apsAI0B. DHEPrus CUCTEMbI
3apsKEHHBIX TPOBOJIHUKOB. DHEPrusi KoHJAeHcaTopa. [IMoTHOCTh 3HEPrUuu IEKTPOCTATUUECKOTO
OJISL.

29. VYcnoBue cymectBoBaHus Toka. 3akoHbl Oma u J[xoynst — Jlenna. CTOpoHHUE CHIIBI.
OJ1C ranpBaHMYECKOro A1eMeHTa. 3akoH Oma /I y4acTKa LENHU C ralbBaHUYECKUM 3JIEMEHTOM.
[TpaBuna Kupxroda.

30. Cuna Jlopenua u cuna Amnepa. Bekrop MmaruutHo uHAyKIuU. OCHOBHBIE YpaBHE-
HUSI MAarHETOCTATUKHA B BaKyyme. MarHMTHOE MOJ€ MPOCTEUIINX CUCTEM. [[BHKEHUE 3apsKeH-
HOH YaCTULIbI B AJIEKTPUYECKOM U MAarHUTHOM IOJISIX.

31. Butok ¢ Tokom B marHuTHOM moJie. [loTeHumanbHas SHEpPrusi BUTKAa ¢ TOKOM BO
BHEILIHEM MArHUTHOM ItoJie. PamMka ¢ TOKOM B OJHOPOJIHOM MAarHUTHOM Iosie. MOMEHT cui, 1eil-
CTBYIOILIMI HA PAMKY.

32. NHAYKTUBHOCTH JUIMHHOTO cojieHouaa. KoadduuueHT B3auMHON MHAYKLIMHU. 3aKOH
buo — Casapa. [Ipunnun cynepno3unuu. MarauTHoe 1ojie KpyroBoro Toka.
33. SIBnenue snexTpomMarHuTHOM MHAYKUuU. IIpaBuno Jlenna. MarnutHas sHeprus To-

ka. [lmoTHOCTE MarHuTHOM 3Hepruu. MosekyisapHaele Toku. Hamaranuennocts. HanpsikeHHOCTB
MarHuTHOTrO 10js. OCHOBHBIE YPaBHEHUSI MarHETOCTATUKH B BEILIECTBE.

34. @dapazeeBCKass 1 MAKCBEJUIOBCKASI TPAKTOBKA SIBJICHUS SJIEKTPOMArHUTHOW HHIYK-
uuu. Tok cmemenus. Cucrema ypaBHeHuid Makcsesna. Toku @yko.
35. [TonsTue o KonedarenbHBIX Mpoieccax. ENUHBIN MOaXo K KoJIeOaHUsIM pa3IudHOM

bu3nueckoil mpupoasl. AMIUIUTYAA, KpyroBas 4acTtoTa, (pa3a rapMoHHUeckux kosedanuit. Cio-
JKEHHUE CKAJIIPHBIX U BEKTOPHBIX KOJIEOaAHU.

36. MasTHuUK, Tpy3 Ha NpYXHUHE, KosebaTenbHbIi KOHTYp. CBOOOIHBIE 3aTyXaole KO-
nebanus. KoapunueHt 3aryxanus, jorapupMuyeckuil JeKpeMeHT, 100pOTHOCTb.

37. BeinyxaeHHble KojeOaHus.

38. DNeKTpOMarHuTHBIC KOJIeOaHusI.

39. Bounngl. [Inockas craumonapHas BoiHa. Ilnockas cunycounaneHas BosnHa. berymiue
U cTosture BoJiHbI. Da3oBasi CKOPOCTh, JUTHHA BOJIHBI, BOJIHOBOE unciio. D dext ommiepa.

40. OCHOBHbBIE 3aKOHOMEPHOCTH I'€OMETPHUYECKON ONTHUKU. 3aBKOHBI PACIpPOCTPaHEHUs
CBeTa.

41. Cdepuueckre W IWIMHAPUYECKUE BOJHBI. MHTephepeHIus MOHOXPOMAaTHYECKUX

BosiH. KorepentHocts. UHTepdepentus BonH. aTepdepomerpsl. BpemenHoe u cnektpanbHOe
paccMoTpenue uHTephepeHInOHHbIX saBieHui. [Ipunmun [oiirenca — @penens. [Ipubnmxenue
Openens. [Ipubmmkenne Opaynrodepa.

42. [Ipocteie 3amaun qudpaku: nudpakius Ha OJHON U HA MHOTUX miensix. dudpak-
nuoHHas pemetka. udpaxknus Ha kpyriom otBepctuu. Judpakuus dpayHrodepa u crek-
TpalibHOEe pasnoxkeHue. JudpakunoHHas pemieTka ¢ CHHYCOMIAIBHOW MPOIMYCKAaeMOCTHIO.
[Tpuntumn romorpadum.

43. Pacnipoctpanenue ceera B Bemectse. Jucnepcus csera. [lornomenue csera. IIpo-
3pavyHbIe CPEbl.

44, [Tongpuzanys BOJH MPH OTPAKEHUH. DJIEMEHThl KPUCTAITIOONTHKU. DIEKTPOONTH-
YECKUE U MArHUTOONITUYECKUE SIBIICHUSL.

45. [TpotuBOopeuns kinaccuueckoil ¢puzuku. [Ipodbaems uznydenus yepHoro temna. Poro-
aeKTpudecKuid 3P PeKT, CTaOMIBHOCTh U pa3Mephl aToMa.

46. 3akonsl Kupxroga, Credana-bonasimana, Buna ams TemioBoro u3nydeHus.

47. OtkpseiTre noctosiHHOM [1manka. KBaHTOBas MexaHuka. PesITUBUCTCKAsT MEXaHUKA.
48. DNEeMEHTHI CIeNMAIBbHON TEOPUN OTHOCUTEIBHOCTH.

49, Ctpoenue aToMHOTO siipa. AToMHas GU3MKa U YHEPreTHKA.

50. IToctynatel bopa. JInneiyaTsie crieKTpbl aTOMOB. [IprHIAII COOTBETCTBHUS.
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ol. SBnenue potorddexra. OnbiTel CTONETOBA, 3aKOHBI (hoTOdPEKTA.

52. DnemeHTapHasi KBAHTOBAs TEOPHS U3TydeHHUs. TenaI0Boe paBHOBECHE N3TyICHHS.
53. I'umore3a ne bpoins. dudpaxnus snekrponos. Jdudpaxmus HeirponoB. Coot-
HOIICHUs HeolpeeaeHHocTel. BomopogononoOusie atombl. DHepreTudeckie ypoBHu. [loTen-
IUaJTbl BO30Y)KICHHS 1 MOHU3AIUH.

54. CrexTpbl BOAOPOAONOJOOHBIX aTOMOB. IIpocTpaHCTBEHHOE pacHpenesieHue 3JIeK-
TpPOHA B aTOME BOIOpoAa. TUIIBI CBSI3U 3JIEKTPOHOB B aTOMaXx.

55. [Tpunmun Ilaymu. [lepuonuueckas cucrema snemenToB Jl. M. MenneneeBa. Morne-
Kyna Bogopoaa. OOMeHHOe B3auMoIeiicTBHE.

56. dusnueckas Npupoia XMMHUUECKON CBsA3U. VIOHHAs 1 KOBaJICHTHAs CBSI3U.

o7, CrpoeHune aTOMHBIX sifiep. PEHOMEHOJIOTHYECKUE MOJIEIIHN SPA.

58. SInepHble peakuuu. MexaHu3Mbl SICpHBIX PEaKIHii.

59. PanuoaxTuBHBIE NTpeBpallieHUs] aTOMHBIX siiep. Peakuus snepHoro nenenus. Lennas
peakuus aeneHus. SnepHsiit peaktop. [Ipobiema HCTOYHUKOB SHEPTUU.

60. Poib poccuiickuxX y4eHBIX B CTAHOBJICHUH (QHU3UKHU. Poccuiickue yueHsie — laypearsl
HobGeneBckoit mpemun 1o Gusuke.

61. I'umoresa ne bpoiins. Audpakuus snexTpoHoB. JJudpakuns HeUTpOHOB

62. Bonopononono6usie atombl. DHepreTudeckue ypoBHH. [loTeHumansl Bo30yKaeHUs
Y MOHU3ALUHU.

63. CrexTpbl BOJOPOAONOJOOHBIX aTOMOB. IIpocTpaHCTBEHHOE pacHpenesieHue 3JIeK-
TpPOHA B aTOME BOI0opoAa. TUIIbI CBA3H 3JEKTPOHOB B aTOMaXx.

64. [Tpunnun ITaynu. Monekyna Bogopoaa. OOMeHHOe B3auMo/ieiicTBuE.

65. IIepnonnueckas cucrema sanementos /. 1. Menneneesa.

66. dusnyeckas NpUpoJa XUMUIECKON CBsA3H. VIOHHAsI 1 KOBaJICHTHAsI CBS3H.

67. CrpoeHune aTOMHBIX sifiep. PEeHOMEHOIOTHYECKUE MOJIEIHU Spa.

68. S nepubie peakuuu. MexaHu3MBbl SAEPHBIX PEAKLUN.

69. PanuoaxTiBHBIE IpEeBpaIIeHNs aTOMHBIX sjiep. Peakuus saepHoro aeneHus.

70. Ilennas peakuus aenenus. SaepHsliit peaktop. [Ipobrema HCTOYHUKOB YHEPTUU.

71. Ponb poccuiickux y4eHbIX B CTAHOBJICHUU (DU3HKH.

72. Poccuiickue yuensle — naypeatsl HoGeneBckoil mpemuu no ¢pusuke.

Ilpakmuueckue 3a0anus K IK3ameny
1. Ha pucynke R1=120mM, R,=150Mm, R3=130wm, E1=12B, E2=32B. Haiitu Tox ue-
pe3 pe3uctop R

2. Haiitn ypaBHEeHHE TpaceKTOpuHM TOYKH Y(X), €CIIH OHA JBMXKETCS MO 3aKOHAM:
x=Asinot, y=Acosot. 300pa3uTh rpapuk 3TOH TpaeKTOPHH.

3. Koneco xarurcst Mo ropu30HTaIbLHON MOBEPXHOCTH 0€3 MPOCKaIb3bIBaHUS CO CKO-
pocThio 2 M/c. MrHOBEHHAsi CKOPOCTh TOYKH, HaXOSIIEICs Ha BepIIMHE KoJieca paBHA?

4, JIBa Tema mMaccamu mp = 1 Kr ¥ my = 2 KI magalT ¢ OJWHAKOBOM BBICOTHI 03
HayaJIbHON CKOpOCTH. YeMy paBHO OTHOILIEHUE BEJIMUMH KHHETHYECKOH 3Hepruu ten Exi:Exo
B MOMEHT CTOJIKHOBEHHsI ¢ IOBEPXHOCThIO? CONPOTUBIEHUEM BO3/1yXa MOXKHO ITPEHEOPEUb.

S. Koneco karuTcst 1o ropu30HTaIbHON MOBEPXHOCTH 0€3 MPOCKAIb3bIBAHUS CO CKO-
pocThio 2 M/c. MTHOBEHHAsi CKOPOCTh TOYKH, HAXOMSIICHCS B MeCTe KOHTaKTa KoJjieca ¢ To-
BEPXHOCTBIO paBHA?

6. Mstu maccort m = 200 r JIETUT TOPU30HTAIBHO CO CKOpocThio 20 M/c. B Teuenue
0,3 cexyHIIpl Ha HEro AEWCTBYeT NMOPBIB BeTpa co cpeanen cuioi 10 H. Yemy crana paBHa
a0CoJIIOTHAs BEJIMYMHA CKOPOCTH MsI4a, €CJIM BETep JyHY/ NMEPIEeHAUKYISIPHO HApPaBIECHUIO
IBIOKEHUSA MsS4a?
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7. JIBa ToueuHbIX 3apsza q U 2q Ha pacCTOSIHUU T APYT OT JAPYra B3aUMOJACHCTBYIOT C
cunoi F. Bo ckonbko pa3 yMEHBIIUTCS CHjla B3aMMOICHCTBUS 3apsiioB M (/2 Ha paccTos-
Huu 2r?

8. Ha nnenky ¢ noka3zarenem npenomieHus n=1,33 noxa yriom 45 rpaagycoB najaaer
ny4ok Oenoro cera. [Ipu kakol MHHMMAJIBHOW TOJIIMHE IUICHKU OTPA’KCHHBIN CBET OyJeT
s)kenTbiM. CunTaiTe JUIMHY BOJIHBI JKEJITOro cBeTa paBHOM 600HM.

9. [ap 1 maccoii 3 Kr, ABIKYIIUICS CO CKOPOCTHIO 4 M/C, HaJeTaeT Ha HEMOBHU K-
HbIM map 2 maccoil 4 k1. [IponcxoauT neHTpanbHbIN yaap, u map 1 ocranaBnuBaeTca. Yemy
paBHA CKOPOCTH I1apa 2 Mocje coyaapeHus?

10.  UYemy paBHa MoJsipHasi TEIUIOEMKOCTh TIPH MOCTOSTHHOM 00BEMe (Cy) MHOTOAaTOM-
HOTO HJeaNbHOrO Taza ¢ nuHeiHbiMu Monekynamu (CO,, CoH; u T.a.) mpu ycioBuu, 9To
HUMEIOT MECTO TOJBKO MOCTYMATEIbHOE U BPAILATeIbHOE JIBUKCHHUS?

11. Kakoi#t nmomkHa OBITh MUHHMAaJIbHAs TOJIMHA MBUIBHOW IUIEHKH (TIOKa3aTelb
npenomiieHust n=1,34), KoTopast HAXOAUTCS B BO3[yXe, AJISl TOTO, YTOOBI OTPaKECHHBIN OT HEe
CBET C JUTMHHOW BOJHBI S90HM ObUT MaKCHMaJIbHO YCHJICH B pe3yibTare mHTepdepeHmmn?
CuwurTaiiTe, 4TO CBET MaJlaeT HA MJICHKY 110 HOPMAJIH.

12. IHap 1 maccoii 3 Kr, IBHKYIIUKACS CO CKOPOCTHIO 4 M/C, HalleTaeT Ha HETOABH K-
HBI map 2 maccoit 5 kr. [Ipoucxoaut abcomoTHo Heynpyruit yaap. [Ipouecc ynapa anurcs
0,2 c¢. Cuny F, ¢ xoTopoii map 1 neiicTByeT Ha map 2, cudTaeM MOCTOSHHON. YeMy paBHa
cuna F?

13.  IInockas BomHa A= 582 HM. IajaeT MO0 HOPMAIIK K TIOBEPXHOCTH KBAPILIEBOTO KIIH-
Ha (n = 1,54). Yron xnuHa 0=20". Kakoe 4uciI0 TEMHBIX HHTEP(HEPEHIIMOHHBIX T0JIOC MPH-
XOJIUTCS Ha €UHUILY JJKHbI kinHa? KapTrHa Habto1aeTcss B OTPaXKEHHOM CBETE.

14.  VcraHoBka Ui monydyeHUs: Kosenl HploTOHa OcBemIaeTcsi MOHOXPOMATHUECKUM
CBETOM, MaJIalolUM 110 HOPMaJIi K MOBEPXHOCTH IUIACTUHKU. Pannyc kpuBH3HBI JTUH3BI R =
10 m. Habmonenue konen HetoToHa Benietrcst B oTpaxkeHHOM cBete. Orpenenure AIUHY BOJI-
Hbl A MOHOXpPOMAaTHUYECKOI'O CBETA, €CIIM PACCTOSHUE MEXAY ISTHIM M JBAALATH HATHIM
CBETJIBIMU KOJIbIIaMd HpioTOHA paBHO |= 7 MM.

15. Toukuii 00py4 U CIUIOIIHOM LWJIMHIP, UMEIOLINE OJUHAKOBBIE MAaCChl U PaInyCHhl,
HAYMHAIOT OJJHOBPEMEHHO CKaThIBaThCs ¢ TOPKU. UTO ckaTtutcs ObicTpee?

16.  Yemy paBHa MoOJsIpHAs TEIIOEMKOCTb IIPU MOCTOSIHHOM JasieHuu (Cp) MHOro-
aTOMHOTO HJIeaJbHOTO ra3a ¢ nuHeiHpIMU Moiekyiamu (CO,, CoHy u T.1.) ipH yclioBUH, UTO
MUMEIOT MECTO TOJBKO MOCTYINATENbHOE U BpALIaTEIbHOE JIBUKEHUS?

17.  JIBe dYacTUIIBI OBUXKYTCS C YCKOPEHHEM ( B OJHOPOJHOM TONie TSDKECTH. B
HAYaJbHBI MOMEHT YacTUIIbI HAXOAWIUCH B OJJHOW TOUKE U uMenH ckopoctd Vi = 3,0 M/c u
V;, = 4,0 M/c, HanpaBIeHHBIE TOPU30HTAIHHO U B MPOTHUBOIOJIOKHBIE CTOpOHBI. Haiitu pac-
CTOSIHME MEXJy YacTHI[aMH B MOMEHT, KOIJIa BEKTOPBI UX CKOPOCTEH OKa)KyTCs B3aUMHO
NepHEeHANKYISIPHBIMU.

18. Yemy paBHa MOJsIpHas TEIUIOEMKOCTh TIPU TMOCTOSTHHOM 00B&éMe (Cv) MHOrO-
ATOMHOTO HJIeanbHOro ra3za ¢ HenuHedHbiMu Monekynamu (H,O, CH; u T.1.) npu ycnosuw,
YTO UMEIOT MECTO TOJIBKO MOCTYINATEIbHOE U BpaLlaTeIbHOE IBUKEHUS?

19.  Yactuma A ABMKETCS MO OKPYXHOCTH paauyca R = 50 cm Tak, 4to ee paauyc-
BEKTOP I OTHOCUTENIbHO Touku O (Haxopsiencss Ha OKPY>KHOCTH ) ITOBOPAYMBAETCs € MOCTO-
SIHHOW yri10Bo# ckopocThio ® = 0,40 pan/c. HallTi MOIy/nb CKOPOCTH YaCTHIIbI, a TAKXKE MO-
IyJIb ¥ €€ MOJIHOTO YCKOPEHHS.

20.  Yemy paBHa MOJIIpHAs TEIJIOEMKOCTH JBYXaTOMHOTO HpaeanbHOro rasza (Hz, Og,
N2 1 T.1.) pu ero Hen3sMeHHOM 00béMe (CV) B TIPH YCIIOBUH, YTO UMEIOT MECTO TOJIBKO TTO-
CTyMaTeJIbHOE U BpallaTeIbHOE JBUKEHUS.

21.  Touka OBHXKETCS, 3aMEAJISACH, MO MPSMOI C YCKOPEHHEM, MOAYJb KOTOPOro 3a-
BUCUT OT €€ CKOpPOCTU V IO 3aKOHYy W = aVV, Tlleé a — IOJIOXKHUTENbHAs NOCTosiHHas. B
HAYaJbHBI MOMEHT CKOPOCTh TOUKH paBHa Vo. Kakol myTe OHa MpoieT 10 OCTaHOBKU? 3a
KaKoe BpeMs 3TOT IyTh OyAeT mpoiacH?
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22.  UYemy paBHa MOJSpHas TEIIOEMKOCTh MpU MocTosHHOM naBieHuu (Cp) omHo-
aTOMHOI'0 MjeabHOro rasza (Xe, Kr v T.1.) pu ycioBuu, 4YTO UMEIOT MECTO TOJIBKO IOCTY-
[aTEJIbHOE U BPAIlATEIbHOE ABUKEHUS?

23.  Yacrtuna ABMXKETCS B MOJIOKUTEIILHOM HAINpaBJIEHUH OCU X TaK, YTO €€ CKOPOCTh

MeHsieTCsl TI0 3aKOHY V = av/X, TJie oL — MONOKHUTENbHAs IOCTOSHHAsA. ViMes B BHJY, UTO B
MoMeHT t = 0 oHa Haxoawiack B To4uke X = 0, HAMTH 3aBUCUMOCTb OT BPEMEHU CKOPOCTH U
YCKOPEHUS YaCTHUIIBI.

24,  Yemy paBHa MOJsApHas TEIUIOEMKOCTb IPHU NMOCTOSSHHOM JaBieHuu (Cp) OByX-
aToMHOro HiaeanbHoro raza (Hp, Oz, N2 1 T.1.) npu ycnoBHUH, 4YTO UMEIOT MECTO TOJIBKO IO-
CTyIaTENbHOE U BpallaTeIbHOE IBUKCHUS?

25. My maccoit m = 200 T JIETUT TOPU3OHTAIBHO CO CKOpocThio 20 M/c. B TeueHme
0,3 cekyHIBI Ha HETO JEUCTBYET MOPHIB BeTpa co cpenuer cunoit 10 H. Yemy crana paBHa
a0CoMIOTHASI BETUYMHA CKOPOCTH MsAYa, €CIIU BETep AYHY/I HABCTPEUy IBHKEHUIO Msya?

26. U3 Bo3ayxa Ha OUAJIEKTPUK MMAJAaeT €CTECTBEHHBIA CBET, MPU ATOM OTPAKEHHBIN
Jy4 TOTHOCTHIO MOJIIPU30BaH. Yroi oTpaxkeHus paseH 60 rpamycam. Haiiaute mokasarenb
IPEIOMIICHUS TUIEKTPUKA.

27. JlBa Tema maccamu | Kr ¥ 2 Kr MaJarOT C OJAMHAKOBOW BBICOTHI 0€3 HauaabHOU
ckopoctu. YUemy paBHO OTHOIIEHHE CKOopocTelt Ten Vi k V2 B MOMEHT CTOJIKHOBEHHUSI C TO-
BEepXHOCTHI0? CONMpPOTHBIEHHEM BO3/1yXa MOXKHO MPeHeOpeyb.

28. U3 Bo3ayxa Ha OUAJICKTPUK MMAJaeT €CTECTBEHHBIA CBET, MPU ATOM OTPAKECHHBIN
Jy4 TOTHOCTHIO TMOJIIPU30BaH. Yrojil oTpaxkeHus paBeH 60 rpamycam. Haiigute mokasarenb
IIPEJIOMIICHUS TUIIEKTPUKA.

29.  CHapsa BbUIETaeT U3 MYUIKU ¢ HadalbHOU ckopocTbio 60 m/c mox yriom 30 rpa-
JIyCOB K TOpU30HTY. HaiiTn nepemenienne, KOToOpoe npoeaeT cHapsa?

30. Ha pucynke R1=160m, R,;=140m, R3=110m, E1=11B, E2=22B. Haiitu T0OK ue-
pe3 pesuctop R

31.  Ilemns conepxut nse 6arapeu ¢ D/C 3B u 17B ¢ BHyTpeHHUMHU CONPOTUBIEHHU-
amu 20m u 30Mm, Tpu pesuctopa 120m, 110m u 130M u uneansHsiii amnepmetp. Haiitu
nokazaHus ammnepmetpa. [lomoxurenbHbI NOMIOC OAHON OaTrapen MPHUCOETUHEH K MOJIO-
KHUTEIHHOMY TOJIOCY APYroi OaTapeu.

32. Haiiti BemuuuHy CKOPOCTH YaCTHIIBI JBMIKYIIASCS O Kpyry 4w, B mose 2T, 1)
4acTULA — JIEKTPOH, 2) YacTHIla — SIAPO TENHsL.

33.  Bpycok moMecTwiM Ha HaKJIOHHYIO TUIOCKOCTh. Macca Opycka 15kr, koaddu-
et Tpenus paseH 0,05. Haiitu cuity TpeHus U cuily peakimu Onopsl, yckopeHue Opyc-
Ka.

34.  Caer majaer U3 BOJbI HA CTEKJIIHHYIO IJIACTUHKY C IOKa3aTesleM MpPeIoMIICHUS
n=1,52 nox yriom 30 rpanxycos. [log kakuM yriom BBIMJIET CBET W3 IUIACTUHKH, €CIIN IO
JIPYTYIO CTOPOHY OT HEE HAXOAUTCS BO3AYX.

6o00a
cmexio

6030yx

35.  Haiitn ypaBHEeHUE TpacKTOpuM TOYKH Y(X), €CIIM OHa JBMKETCS MO 3aKOHAM:
x=Asinot, y=Acos2mt. 300pa3uth rpaduk 3T0# TPaeKTOPHH.
36.  Ilmockas BonHa A= 582 HM. majgaeTr 1o HOPMaJIM K MOBEPXHOCTU KBAPIIEBOTO KIIH-

Ha (n = 1,54). Yron xknuHa 0=20". Kakoe 4uciio TeMHbIX HHTEP(HEPEHITMOHHBIX TOJIOC MPH-
XOJIUTCS Ha eUHUITY JJIMHBI KinHa? KapTrHa HaOIt01aeTCcsl B OTPaKEHHOM CBETE.
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37.  UYemy paBHa MoOIsIpHas TEIUIOEMKOCTb IIPU MOCTOSSHHOM JaBieHuu (C,) MHOrO-
aTOMHOTO HIeaibHOTO ra3a ¢ JuHeiHsiMUu Mosiekyiaamu (CO», CoHy 1 T.1.) ipH yclioBUM, 4TO
MMEIOT MECTO TOJIBKO MOCTYNATENbHOE U BPALATEIBHOE IBUKEHUS?

38.  Touka nBWXKeTCS, 3aMEJIAACH, 110 IPSIMON C YCKOPEHUEM, MOJYJIb KOTOPOTO 3a-
BHUCUT OT €€ CKOpPOCTU V IO 3aKOHYy W = aVV, Tlleé a — IO0JIOKHUTENbHAs IOocTosiHHas. B
HAYaJbHBbI MOMEHT CKOPOCTh TOUKM paBHa Vo. Kakol myTe OHa mpoiier 10 ocTaHOBKU? 3a
KaKoe BpeMs 3TOT IyTh OyAeT mpoiaeH?

39. U3 Bo3myxa Ha IUANEKTPUK IMaJaeT €CTECTBEHHBIM CBET, IPU 3TOM OTPAKCHHBIN
JIy4 TIOJIHOCTBIO MOJSIPU30BaH. Yrojl orpaxkeHus paBeH 60 rpamycam. Haiingure mokasareib
IIPEJIOMIIEHUS TUIIEKTPHUKA.

40.  HailiTu ycKOpeHHE YacTHUIIBI B AJIeKTpruieckoM mnosne E=36 B/m ecnu 1) wactuia —
AJIEKTPOH, 2) YaCTHUIIA — SIAPO TEIUsL.

41.  Ilpm xako#t pazHocTu ¢a3 JBa TAPMOHUYECKUX KOJEOAHMS C PAaBHBIMU aMIUIHTY-
namu Ag 1 Ay, a TakKe TIEPHOAOM, IIPH CIOKEHUHU OyTyT UMETh MAaKCUMAJIbHYIO aMIUTUTYY?

42.  YcraHoBKa A TMoOJydeHHUs Kojel] HproToHa ocBemaercss MOHOXPOMAaTHYECKUM
CBETOM, MaJIalolUM 110 HOPMaJIi K MMOBEPXHOCTH IUIACTUHKU. Pannyc kpuBH3HBI JIUH3BI R =
10 m. Habmonienue konen HeroToHa BeneTcst B oTpaxkeHHOM cBeTe. Onpenenure JIMHY BOJ-
Hbl A MOHOXpPOMaTMUYECKOI'O CBETA, €CIIM PACCTOSIHHUE MEXAY MATHIM MU JBAALATH ISATHIM
CBETJIbIMU KoJibllaMu Hbl0TOHA paBHO 1= 7 MMm.

43.  HaiiT U3MEHEHUE SHTPOINH NPU PACIIMPEHUH ra3a MNP MOCTOSHHOM JIaBJICHUN 2
atMocepsl u3 oobema 1a go 3n. Kak u3menunace npu 3toM temneparypa? Kakas pabora
Obu1a coBepiieHa razom? KonudecTBo BemecTBa 2 MOJb.

44,  ]IBa Tena OpocHIM OAHOBPEMEHHO BBEPX M3 OAHOM Touku. [lepBoe BepTHKAIbHO
BBEpX, BTOpoe noj yriioM 60 rpanycoB k ropu3oHTy. HauanpHas cKOpocTh KakJ10ro Tena 25
m/c. IIpenebperast CONpOTUBICHUEM BO3/yXa, HAMTH paccTOSHUE MEXy TenaMu uepe3 t=1.7
c.

45.  Hap ra3om (renuil) mpou3BOJAT U30XOPHBIN MPOIECC, B TEUEHUH KOTOPOTO €ro
TeMIeparypa yBenuuuiaach B 3 pa3a. Bo ckoibko pa3 yBemMuMTCS CpeJHEKBaIpaTUYHAas
CKOPOCTb €r0 aTOMOB?

46.  Bpycok MOKOWTCS HAa HAKJIOHHOW mIockoctu ¢ yriom 10 rpamycoB. Macca
opycka 13kr, koo dunuent tpenus paseH 0.1. Haiitu cuiny TpeHus U CHIly peakiuu Omo-
pHI.

47.  HaiiTu MOMEHT MHEPIMU CTEP)KHSA JUIMHON 4M u Maccoil 13kr mpu ero Bpaiie-
HUU OTHOCHUTEIBHO OCH, IPOXOSIIEH MOCPEANHE MEXAY €ro KOHIIOM M LIEHTPOM, U IMep-
NEHAUKYISIPHO CTEPAKHIO.

48. KaxoBa BpIcOoTa OarHu, eciu Mmapuk, najgas 0e3 HadaabHOW CKOPOCTH, TTOCIIETHUE
185 MeTpoB myTH npoien 3a 2 CeKyHbl?
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IHIKaJIa OH¢cHUBaHUusA

Iloka3aTeln W KpUTEePpUM OLEHHBAHUS IUIAHMPYEMBbIX PpPe3yJbTATOB OCBOEHHUSI KOMIETEHIHH U Ppe3yJbTATOB O00y4YeHmus,

Ixana oueHuBaHUS ®opmupyemblie koMmne- | MHauKaTop 10CTHAKEHUS Kpurtepuu oneHuBaHus Yposenb
TEeHIHH KOMIeTeHIIHH OCBOEHHSI
KOMIIeTeHI M i
OIIK-1. Cnocoben | OIIK-1.1.  Tlpumensier | OIIK-1.1. 3-1. 3uaer BepHO U B MOIHOM 0ObeME
MIPUMEHSITh ©CTECTBEH- | 3HAHHMsI €CTeCTBEHHOHA- | €CTECTBEHHOHAYUHbIE NHUCLUUIUIMHBL B O0Be-
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HaJIbHBIX 3a7a4 B obOna-
CTHU TOBApOBCACHUSA
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TUKE OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCITUTLINH
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