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1. IOSICHUTEJIBHAS 3AIIUCKA

1.1 Heap AuCUMIUINHBI:

Heanb: QopMupoBaHue CUCTEMaTH3UPOBAaHHBIX 3HaHMH B  oOjmacTh oOOwmwed u
HKCIIEPUMEHTAIBHON (DU3HKH.

1.2 MecTo aucuuniinubl B cTpykrype OOII

Hucturmmmna «®dus3uka» OTHOCHTCS K JHUCHMILUIMHAM 00s3aTeabHOM 4Yacth Onoka bBl.
(b1.0.12).

Hns ocBoenust mucuuiuinHbl «®Pusnka» oOydarommecss HMCHONIb3YIOT 3HAHUS, YMEHUS,
chopMHpOBaHHBIE B X0/1€ U3yueHus npeamera «Pusnka» B 0011e00pa3oBaTeIbHON IKOJIE.

HuctmruimHa «Pu3uKay SBISIETCS OCHOBOM BbICIIEro 0oOpa3oBaHMs. 3HAHHUS W YMEHHS,
dopMmupyemMble B Ipolecce H3ydyeHHMs AUCHUILIMHBI «Pu3uka», OyoyT HCIIOIb30BaThCS B
JJIbHENIIEM IPU OCBOEHUM CIIEHUAIN3UPOBAHHBIX JUCLHUIUIMH IO HAIPaBJIEHUIO MOJITOTOBKU
04.03.01. Xumus, npoduiib « AHATUTHYECKAS XUMUSD».

1.3 IucunnminHa HanpaBJieHa Ha (JopMUPOBaHUe cjeaymux komnerenuunii: YK-1,
OIIK-3, OIIK-4:

- YK-1. CriocobeH oCymecTBIATh MOUCK, KPUTHYECKUN aHAINW3 U CHHTE3 WH(pOpMAIHH,
IPUMEHATh CHCTEMHBIM INOAXOZ JJs PEIIEHUS IIOCTABJIECHHBIX 3a/1a4, HWHAMKATOPAMH
JIOCTUKEHUS KOTOPOH SIBIISIETCS:

e VK-1.1. Ananusupyer 3aady, BblIENsISI €€ 0a30BbI€ COCTABIISAIOLIME.

e VYK-1.2. Onpenenser, HHTEPIPETUPYET U PAHKHUPYET HH(POpPMAIHIO, TpeOyeMyro Ui
pelIeHts TOCTaBICHHOM 3a/1auH.

e VYK-1.3. OcymecTBiser noucKk WHGOpPMALUU ISl PEIICHUs, MTOCTABICHHON 3a/a4d 110
pa3IMYHBIM THUIIaM 3aIIPOCOB.

e VYK-1.4. IIpu obpaborke nHpopManMU OTINYAET (PakThl OT MHEHMH, MHTEpHpETalN,
OLICHOK, (hOpMHpYET COOCTBEHHbIE MHEHHUS U CYK/I€HUS, apTyMEHTHPYET CBOU BBIBOJBI U
TOYKY 3pEHUS, B TOM YHCIIE C MPUMEHEeHUeM (puaocodckoro NoHATHHHOTO anmnapara.

e VYK-1.5. PaccmMaTpuBaeT u mpeuiaraeT BO3MOXKHbIE BAPHAHTHI PELICHNS TOCTaBIEHHON
3a/1a4M, OIL[CHUBAs MX JOCTOMHCTBA U HEJAOCTATKH.

- OIIK-3. CriocoOeH NpUMEHATh PacYeTHO-TEOPETUYECKHE METOABI /ISl U3YUEHHUsI CBOUCTB
BEIIECTB U IMPOILIECCOB C MX YYacTHEM C HCIOJb30BAaHUEM COBPEMEHHOM BBIYMCIUTEIBHON
TEXHUKH, HHAUKATOPAMH JOCTH)KEHHS KOTOPOU SBIISETCS:

e OIIK-3.1. [IpuMeHsieT TeOpeTHUECKUE U MOTyIMIUPUIECKHE MOIEH IIPU PELICHUH 3a/1a4
XMMHYECKOW HAMPABIECHHOCTH.

e OIIK-3.2. lcnionp3yeT cTaHAapTHOE MPOrpaMMHOE OOECIeueHUe TPU PEHICHUH 33734
XUMHUYECKON HaIPaBJIE€HHOCTH.

- OIIK-4. CnocobeH miaaHupoBaTh pabOThl XUMHUUECKON HAaIPaBIEHHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATH MMOITYUEHHBIE PE3YJIbTATHI C HCIIOJIB30BAHUEM TEOPETUUECKUX 3HAHUH U

NPAaKTUYECKUX HABBIKOB PELICHUS MAaTEeMaTHUECKUX U (PU3NYECKUX 3a]1a4, HHAUKATOPAMHU

JIOCTUKEHUS KOTOPOH SIBIISIETCSA:

e OIIK-4.1. Ucnonp3yeT 0a30Bble 3HaHUS B 00JIACTH MaTeMAaTUKH U U3NKHU TpU
IUTAaHUPOBAHUU PAOOT XMMHUYECKOM HAIIPaBICHHOCTH.

e OIIK-4.2. OO0paOaTbiBaeT JaHHBIE C HCHOJB30BAHUEM CTAaHAAPTHBIX CIOCOOOB
aNIpOKCHMAaLUU YUCIECHHBIX XapaKTEPUCTHK.

e OIIK-4.3. UuTepnpeTupyeT pe3yabTaTbl XUMUUYECKUX HAOMIOIEHUH ¢ UCTI0JIb30BaHUEM
(bu3nYeCKUX 3aKOHOB U NPECTABICHUN.

1.4 TlepeyeHp NJIaHHPYeMBbIX Ppe3yJbTaTOB o00y4deHusl. B pesynbrare u3ydeHHs
JUCLUIUIAHBI CTYICHT JOJKEH

3HATh:



— KOHLETNITYyaJIbHbIE ¥ TEOPETHUUECKUE OCHOBBI HAYKH - (DU3HUKH, €€ MECTO B 001Iel cucTteme
HayK ¥ IEHHOCTEM;

— UCTOPHIO Pa3BUTHSI U CTAHOBIIEHUS GU3UKH, €€ COBPEMEHHOE COCTOSIHHE.

yMeTh:

— IUIAHUpPOBaTh M  OCYLUECTBJIATh  HAYYHBIA  SKCIEPUMEHT, OpPraHU30BbIBATH
AKCIICPUMEHTAJIbHYI0O W HUCCJIEIOBATEIbCKYIO  JIEATENbHOCTh;,  OIICHUBATh  PE3YJIbTAaThl
9KCIIEPUMEHTA, TOTOBUTh OTUYETHBIE MaTEpUasbl O MPOBEICHHOM HCCiIe10BaTEIbCKON padoTe;

— aHAM3HPOBATh MHPOpPMANHIO 0 (HU3MKE U3 PA3THYHBIX UCTOYHUKOB C PA3HBIX TOUYCK
3pEHUs, CTPYKTYpUPOBaTh, OLICHUBATh, IIPEJICTABIIATH B JOCTYITHOM JJIsl APYTUX BUJE;

— TpHOOpeTaTh HOBBIC 3HAHUS MO (DM3HKE, MCIONB3YsI COBPEMEHHBIC HHPOPMAIIMOHHBIC U
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHUH.

BJIA/I€Th:

— METOOJIOTHEH HccaenoBaHus B 001acTu (QU3HKY;

— CHCTeMOH 3HaHMU O (YHJAMEHTAIBHBIX (PH3MUECKUX 3aKOHAX M TEOPHUSX, (PU3UIECKOM
CYIIHOCTH SIBJICHUH U MIPOLIECCOB B MPUPOJIE U TEXHUKE;

— HaBBIKAMH OPTaHM3AIMM W TOCTAHOBKU (PU3UYECKOrO IKCIEpPHMEHTa (J1abopaTopHOTO,
JEMOHCTPAIIMOHHOT0, KOMITBIOTEPHOT0);

— METOJaMH TEOPETUYECKOro aHalin3a pe3yJabTaTOB HAONIOACHUN W SKCIEPUMEHTOB,
pUeMaMy KOMITbIOTEPHOTO MOJEIUPOBAHMUSL.

1.5 O0mas Tpya0eMKOCTh THCHUIIMHBI «PHU3UKa» cocTaBiseT 12 3a4eTHBIX €IUHUIL

(manee — 3E) (432 4aca).

[Iporpamma mnpenycmaTpuBaeT H3yUYCHHE MaTepHalia Ha JEKUUSIX, MPAKTHYECKUX U
naboparopHbIx 3aHATUsAX. [IpemycMoTpeHa camocTosiTenbHas paboTa CTYyJEHTOB MO TeMaM U
pasnenam. [IpoBepka 3HaHUI OCYIIECTBISICTCS PPOHTAIBHO, HHIUBUIYATHHO.

1.6 O6bem AUCHMILIMHBI U BUABI YUeOHOIl 1esITe IbHOCTH

O0beM IMCHUMIIIMHBI M BU/IbI Y4eOHOM 1eATeJbHOCTH

Bun yueoHoii padoThl Bcero yacos Cemectp
2 3 4
OO61ast TpyA0eMKOCTh TUCIUTUTHHBI 396 108 162 126
AyIUTOpHBIC 3aHATHUS: 198 54 80 64
- ICKIUH 74 22 28 24
- 1abopaTOpHbIE 3aHATUSL 76 20 30 26
- IPAaKTUYECKHUE 3aHATH 48 12 22 14
CamocTosTenbHas padbora: 198 54 82 62
Bun utoroBoro KoHTpoOIIs 36 3a4ueT JK3aMEH 3a4ueT
Htoro: 432 36

2. YYUEBHO-TEMATUYECKOE IIJIAHUPOBAHUE
Y4yeOHO-TeMATHYECCKUH IIJIAH

Beer AyAUTOpPHBIE 3aHATHS CamocrosT
o eJIbHasg
HanmenoBanue pas3nennos u TeMbl qaco pabota
s nekuuu | JIb |IIpakTtnueckue
1 2 3 4 5 6
2- cemecmp. Du3zuueckue 0CHOBbL 108 ) 20 12 54
MEXAHUKU U MePMOOUHAMUKU
1.1. DneMeHTBl KHUHEMATHUKH 14 3 3 2 6




JBHMXXCHUA U JUHAMHKU TCJI

1.2 Buapl B3aumoaeiictBuii. CUiIbI B

12 2 2 2 6

MeXaHHUKe. 3aKOH COXPAaHEHUS UMITYJIbCa

1.3.  DHeprusi, paboTa, MOIIHOCTb. 13 3 3 1 5
3aKOH COXpaHEHMsI SHEPIUu

1.4. Jlunamuika BpalaTeIbHOTO

nemkennd. Kunertnueckast SHEprus, 13 2 4 1 6
MOMEHT UMIYJIbCa. 3aKOHBI COXPaHEHHUS

1.5. DnemMeHTH TeOpHH KoJIeOaHU 11 2 2 1 6
1.6.OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU 11 5 2 1 5
TEOpUU I'a30B

1.7. OcHOBBI TEpPMOJMHAMUKU 11 2 2 1 6
1.8. PeanpHble ra3pl ¥ )KUIKOCTH 7 2 - 1 4
1.9. ®a3oBbic paBHOBecHs W npeBpameHusi| 9 2 2 1 4
1.10. TBepapie Tena 7 2 - 1 4
3 cemecmp. Inekmpuuecmeo u 162 28 30 29 82
MazHemu3m

3.1 .DnekTpocraTuka 28 6 4 6 12
3.2. [loCTOSIHHBIN 7EKTPUUECKUN TOK 28 4 8 4 12
3.3. MaruutHoe 1nosne 32 6 10 4 12
3.4. CtaTu4ueckoe 10oJi€ B BEILECTBE 22 4 4 ) 12
3.5. YpaBHenue Makcseia 18 4 ) 2 12
3.6. IIpyHIMII OTHOCUTEIBHOCTH B 15 5 ) 2 1
DIIEKTPOAMHAMUKE

3.7. KBa3ucranuoHapHoe 19

AJIIEKTPOMArHUTHOE 2 4 2 11
noJje

4 cemecmp. Onmuka. Keanmoesas ¢pusuxa | 126 24 26 14 62
4.1. 'eomeTpuueckasi ONTHKA. 18 4 4 2 8
4.2. BonHOBas ONTHKA. 20 4 6 2 8
4.3. KBaHTOBas TEOPHSI U3IIyUECHUS 10 2 - 2 6
4.4. KBaHTOBBIE CBOMCTBA U3ITy4YECHHS 14 5 4 5 6
4.5. BonHOBBIE CBOMCTBA BEIIECTBA 14 2 4 ) 6
4.6.O1eMeHTBI KBAHTOBOM CTaTUCTUKU 9 ) ) 1 6
4.77. DneKTpoHHas TeOopHs BELIECTBA 9 5 ) 1 6
4.8. CTpoeHure aTOMOB U MOJIEKYJT 13 2 4 1 6
4.9. SInepHble peBpaIIeHUs 13 2 4 1 6
4.10.CoBpemMenHast pu3HyecKasi KapTHHA 6 2 ) ) 4




MHpa

Hmozo 396 74 76 48 198
IK3AMEH 36

umozo 432

NHTepakTUBHOE 00y4YeHHeE 110 IUCHUILIHHE «PHU3NKa»

No Tema 3ansaTus dopma Kos-Bo yacoB
Bun WHTEPAKTUBHOTO
3aHATUS 3aHATUS
1 OeMeHThl KUHEMATUKU JBUKCHUA Jlek. Jlekuusi-nuckyccus 3y,
¥ IUHAMHUKH Tl
2 JluHamuka BpaIaTeIbHOTO JIo. PabGora B MmasbIx 44,
nerkeHus. Knaetnaeckas sHeprus, rpymmnax
MOMEHT UMITYJIbCA. 3aKoHBI
COXpaHCHUS
3 DeMEeHTHI TEOPUHU KOJIeOaHM i Jlek. Jlekuus ¢ ommoOKkaMu 2 4.
4 | IIoCTOSIHHBIN JEKTPUUCCKUN TOK JIG. Pabota B ManbIix 8 u.
rpynmnax
5 I'eomerpuueckas onruka PaboTa B MajbIx
Jlek. 44,
rpynmnax
6 I'eomerpuueckas onruka 16 PaboTa B MajbIx 4y
rpynmnax
7 MarnuTtHoe 1oJe Jlek. Jlekuusi-nuckyccus. 10 4.
8 | BomHoBas onrtuka. Jlex. Jlexumsi-nucKyccusl. 4 u.
9 BomHoBas onTuka. PaboTa B MajbIx
JIG. 6 .
rpynmnax
10 KBanTtoBas Teopust u3nydeHus Jlek. Jlexius-aIUCKyCcCusl. 24,
Bcero: 47 u.

3. COAEP) KAHUE TEM (PA3JEJIOB)

| cemecTp
PA3JIEJI 1. ®DU3HYECKHE OCHOBbBI MEXAHUKH H TEPMO/IHHAMHUKH
1.1. Onemenmol KUHeMAmUKU OBUNHCEHUS U OUHAMUKY mel

[Tpenmer mexanuku. CBOWCTBA POCTpaHCTBA U BpeMeHH. CucteMsl oTcuera. CriocoObl OMMCcaHus
JBIKeHNs Tena. dusnueckue Mojenu, cucTeMa MaTepuaibHBIX TOYEK, aOCOIOTHO TBEPAOE TEJO,
cruiomHas cpena. IIpsamMonvMHenHOE M KPUBOJIMHEHWHOE IBMIKEHUE TOYKH. [[BMKEHME TOYKM IO
OKPYXHOCTHU. YTJIOBasi CKOPOCTb M YIIIOBO€ yCKOopeHue. CKOPOCTh M YCKOPEHHUE MPH KPUBOJIMHEHHOM
JIBUOKEHUH.

OcHoBHas 3a7a4ya TMHAMUKH. [ToHSATHE COCTOSHUS B KJIIACCMYECKONM MEXaHHUKE. Y PaBHEHHUE
nBrkeHus. [lepBbiil 3akoH Hpr0TOHA M TOHATHE MHEPLUHUAIIBHOM CUCTEMBI OTCUeTa. BTOpOil 3aK0H
Herotona. Tpernii 3akoH Herorona. Macca u umnyinbsc. [IpuHnmn otHocurensHOCTH [amwites.
['panubl npuMeHUMOCTH MeXaHuku HpioToHa.

Hennepumansaeie cuctembl otcdyera. Cwiibl mHepiwin. Cwitbl Kopumonuca. [lposienenue cui
uHepuuu Ha 3emiie. MastHuk dyko.

OneMeHTbl CielaIbHOM Teopur oTHocuTenbHOCcTH: [locTynarsl OifHirreiiHa. [IpeobpazoBanus
Jlopennia. OTHOCUTENBHOCTh OTPE3KOB JJIMHBI U MPOMEXKYTKOB BpeMeHU. CBsi3b MacChl M SHEPrUu.
PensrtuBrcTckast hopma Broporo 3akoHa HerotoHa.

1.2 Buowt 63aumooeticmsuii. Cunvl 6 mexanuxe. 3aKoH COXpAHEHUsI UMNYIbCA




Nmnynbe. 3akoH coxpaHneHus umnyibca. Cuiibl B MexaHuke. Cuia TATOTEHHS: JBUKEHUE
maHeT, 3akoHbl Keruiepa. IloctosHHas TAroreHus U ee U3MEpeHHE. XapaKTePUCTUKHU IO
taroteHus. KocMuueckue ckopoctr. Ynpyrue criibl. Bunsl ynpyrux aedopmaruii. 3akoH ['yka.
Monayns ynpyroctu, koadduuuent Ilyaccona. [Ipenen ynpyroctu. IloTeHuunanbHas sHEprus
ynpyroro tena. Cuiel TpeHUs. 3Ha4Y€HUE CUJl TPEHUS B IPUPOJIE U TEXHUKE.

1.3. Dnepeus, paboma, MOWHOCMb. 3aKOH COXPAHEHUS SHeP2UU

Pabora u kuneruueckas sueprusi. MouHocts. [lorennuanbuas sHeprusi. CBsi3b CHUIIBI C
NOTEHLIMAIbHON SHEpruel. 3aMKHyTasi cuctema. [[BrkeHue cUCTEMbl MaTEpUAIbHbBIX TOUEK.
LlenTp macc. /Bukenue nentpa macca. [losHas MexaHuueckass SHEPrusi. 3aKOH COXPAHEHUS
SHEPIUY B MeXaHuKe. PeakTuBHOE 1BIDKeHME. [[puMeHeHne 3aKOHOB COXPaHEHHsI UMITYJIbCA U SHEPIUH K
aHaM3y yapa IByX Tef. Ponb 3aK0HOB coXxpaHeHUs B (hH3HKe.

1.4. Hunamuxa epawamenvroco  Osudxcenus.. Kunemuueckas ouepeus, MoMeHm

UMRNYIbCA. 3aKOHbL COXPAHEHUS.

OcCHOBHOE ypaBHEHHE BpALIATEILHOTO JBM)KEHUS TBEpAOro Tena. MOMEHT HHEpLMH.
MowmenT cunbl. Teopema IlTeitnepa. MomeHnT ummynbca. Kunetnueckasi sHEprus Bpallaronierocs
TBEPJAOro Teja. 3aKOHbI COXPaHEHMsI ITOJIHOM SHEPIHMH U MOMEHTA UMITYJIbCA. OJIeMEHTapHas TEOpUsI
TUPOCKOIIA. Y CJIOBUE PAaBHOBECHS TBEPOTO TeNA.

15. Dremennmvl meopuu KoneoaHull

KoneGarensHoe apuxkeHue. XapakTepuCTUKU KoseOanuid. CroxeHue KoneOaHuil. DHeprus
KOJIEOJIIOIIErocsl Tena. YPAaBHEHUE JABMKEHHS IPOCTHIX MEXAHWYECKHX KOJICOaTeNIbHbIX CHUCTEM
(Mpy>KUHHBIN, (U3MYecKuil, MareMaTndyeckuii MaaTHUKW). CoOCTBEHHbIE, 3aTyxalolme Hu
BBIHY’KJICHHBIC KosieOanusi. Pesonanc. Pactipocrpanenue konebanuii B ynpyrou cpeze. [Ipomonsabie u
TMIOTNIepeYHbIe BOJIHBL. Y paBHEHUE OeryIiieid BoIHbL. JHeprus Oeryiet BonHbl. [loTok snepruu. Bektop
YMmoBa. IHTEHCHBHOCTb BOJIHBI. AKYCTUYECKHE BOJIHBI, UX XapaKTEPUCTHKH.

1.6. OcHo8bl MONEKYIAPHO-KUHEMUYECKOU Meopul 24308

OcnoBuble npeacrasienust MKT. Makpockonuieckue mnapaMmeTpbl. YpaBHEHUS COCTOSHHUSL.
I'azoBele 3akoHbI. IlocTosiHHas bBonbivana. M3mepenus TemmepaTypbl M AaBieHHsA. EquHuMIBI
m3Mepennit. OmnbiT Illrepna. Pacnpenenenne MakcBemia-bonsiimana.  OmnbiT  Ileppena.
bapometpuueckas ¢opmyna. Pacnipenenenne Moiekyn mo cremneHsM cBoOonbl. diaykTyarmu B
UJCATbHOM Ta3e U UX IMPOsIBICHUE.

1.7. OcHosbl mepMoOUHAMUKU

TepmoauHaMuueckasi cuctema u paBHoBecue. [lapameTpsl cocTosinusa. BHyTpeHHss sHEprus.
Pabota u Terora kak gopma oOmena cucreM. KBasucratuueckue npouecchl. [lepBoe Hauano
TEPMOJMHAMHUKN € €€ MPUMEHEHHE K Hu3ompoleccaM. TemnoeMKocTb. BbiBon ypaBHEHHS
annabatel, noauTporsl. CKOpocTh 3ByKa B raze. Bropoe Hauano repmoanHamuku. OGpaTumble U
HeoOpaTuMble mporecchl. TerutoBele mMammHbl. [{ukinm u Teopemsl Kapno. PeanbHble HUKITBL
HeocymectBumocTs BeuHbIX asurareneil. I[IpuBenennas temnora. OuTponusa. CTaTUCTUYECKUI
CMBIC BTOPOTO Hayajia TepmMoauHamuku. Teopema Heprncra. Henoctrxumocts abCoMOTHOTO
HYJISL.

1.8. Peanvuvie eazvl u srcuokocmu

OKCHepUMEHTaJIbHbIE HM30TEPMBl PEAbBHOTO ra3a. YpaBHeHus Ban-nep-Baanbca.
Conocrasiienne nzorepM Ban-nep-Baansca ¢ skcnepumenTanbHbIMU. KpuTHueckoe cocTosiHue.
BuyTpennss sHeprust peanbHoro raza. Oddext Jbxoymsa-Tomcna. CxuxeHue razoB U
MIOJIy4YEeHUE HU3KUX Temmeparyp. CBONCTBA KUAKOrO COCTOSHUSA. [IOBEpXHOCTHBIN CIIOM.
IToBepxHocTHOe HatspkeHune. CmauuBanue. Popmyna Jlammaca. KanwuispHsle sBIEHUS.
JlaBneHue HachIIEHHBIX TMapoB Haj MeHuckoMm. Kumnenuwe. Wcnapenue. PacTBopsl.
OcMmoTHuecKoe JaBJICHNUE.

1.9. Dazosvle pagrogecus u (hasoevie npespaujeHs

®a3bl u (hazoBble NpeBpalieHus. Y ciaoBus paBHoBecus (a3. Da3oBble qUarpaMMbl. Y paBHEHUE
Knaneitpona- Knaysuyca. Kputnueckas Touka. MeractaOuiabHbIE COCTOSIHHS. TpOiHAasi TOYKa.
®da3oBble IEPEXOBI IIEPBOrO U BTOPOro poAa. BiiakHOCTS.

1.10. Tsepovie mena



AMopbHBIE U KpHCTaUIMYecKhe Tena. JaabHUN TOPSIOK B KpUCTaIaX. THITBI CBS3EH.
Anmzorponusi. Munexcst Mwmnepa. Pemerku bpass. Jledexktsr B kpucraimiax. JKuakue
KpucTauibl. MeXxaHN4YeCcKHe U TEIJIOBbIE CBOMCTBA KpUCTAIUIOB. [1naBnenue n kpucramau3anus.
Juarpammsl cocrosiHus. Kitaccuueckast Teopus TEIUIOEMKOCTH KPHUCTAUIOB M €€ HENOCTAaTKHU.
KBaHTOBAast TEOpHUS TEINIOEMKOCTH KPUCTAIIOB.

Il cemecTp
PA3JIEJI 2. JJIEKTPUHYECTBO H MAI'HETH3M

2.1. Dnekmpocmamuxa

Kparkuii ucropuueckuii 0030p pa3sBUTHUA DIEKTPOJUHAMUKU. OJIEKTPUUECKUI 3apsi.
CgoiicTBa 3apsaa. 3akod Kynona. [Ipunuun cynepno3unuu. HanpsiK€eHHOCTh M MOTEHIHA
snekTpudeckoro noist. ['paduueckoe n3oOpaskenue moss. DneKTpudeckuii Aunoss. 11oTok BekTopa
HampsbkKeHHOCTH.  3akoH  [aycca. PabGora  smekrpoctatmyeckoro mnomsd. lloteHmman wu
SKBUIOTEHIMATIbHBIE TOBEPXHOCTH. CBS3b MOTEHIMANIA C HAMPSHKEHHOCTBEO AJIEKTPOCTATUUECKOTO OIS
ITpoBoHUK B 251eKTpocTaTHYeCKOM Hose. [loBepXHOCTHAs! IIOTHOCTD 3apsza. I paHn4HbIe ycnoBUs Ha
IpaHULIE «IIPOBOJHUK - BaKyyM». DJIEKTPOCTATUYECKOE I10JI€ B MOJOCTU. DIEKTPOCTaTHUECKAs]
€MKOCTb. EMKOCTh KOHIEHCAaTOpOB. OJEKTPOCTATUUECKas WHIYKIMS. ODHEpPrusi B3auMOICHUCTBUS
JMJIEKTPUYECKUX 3apsiIoB. DHEPIUsl CUCTEMbI 3apSLKEHHBIX MPOBOAHUKOB. DHEPIUsl KOHJIEHCATOPA.
IT1OTHOCTB 3HEPIUH AEKTPOCTATHIECKOTO ITOJIS.

2.2. Tlocmosnnwiii snexmpuueckuil mox

[TpoBOAHMKY M U30JIATOPEL. Y CIIOBUS CYIIECTBOBaHUSA TOKa. 3akoHbl Oma u Jlxoyisa-Jlenna.
Croponnue cunbl. O.J1.C. rampBaHMuYecKOro nsjieMeHTa. 3akoH Oma JUIsl ydacTKa LENmu C
rajgbBaHUYecKUM 3ieMeHToM. uddepenuunanbaas ¢popma 3akoHa Oma. 3akoH Oma 11 MOJIHOM
uenu. Pabora 1 MOIIHOCTB LienH nocTostHHOro Toka. IlpaBmia Kupxroda. Dnekrpuyeckuii Tok B
CILIOILIHOM cpefie.

2.3. Mazcnummnoe none

Cuna Jlopenna u cuita Amnepa. Bektop maruutHoi nHaykuuu. 3akoH buo-Casapa-Jlamnaca
U €ro IpUMEHEHue JUIsl pacuera MarHUTHBIX mosied. [lpuHiun cynepnosuryu. OCHOBHBIE
YPaBHEHHUS MarHUTOCTaTUKM B BakyyMme. MarHuTHoe moje NpoCcTeHIIMX cUCTeM. [IBrkeHue
3apsHKEHHBIX YaCTHI] B AJIEKTPUUYECKOM U MAarHUTHOM TOJISAX. [ paHUYHbIE YCIIOBUS Ha TPaHULIE ABYX
MarHeTHKOB. BUTOK C TOKOM B MarHUTHOM II0JI€. DHEPTHsl BUTKA C TOKOM BO BHELIHEM MAarHUTHOM
nosie. Pamka ¢ TOKOM B OTHOPOJJTHOM MarHWTHOM I1o71€. MOMEHT CHJ1, AEHCTBYIOIIVX Ha paMKy. SIBiieHue
anekTpoMarHuTHOM uHAYKuuH. [lpaBuno Jlenuma. Camoungykuwms. WMuanyktuBHOCTH. B3anmuas
MHIyKIMA. MarautHas sHeprust Toka. [InotHocTs MaramTHOM sHepruu. I[Ipupoma mma-, mapa-, u
deppomarnernsma. MarauTHbli ructepesuc. Touka Kropu. MarHuTHble MaTepraribl.

2.4, Cmamuueckue nojis 6 seujecmee

ITnockuii KOHAEHCATOP € IUAIIEKTPUKOM. DHEPIUs AUIONS BO BHEIIHEM 3JIEKTPOCTATHYECKOM
nosie. [Tonsipuzanmonnslie 3apsiasl. [lonspruzoBaHHOCTh. DnekTprudeckoe cMmenieHrne. OCHOBHBIE
YPaBHEHUS DJIEKTPOCTATUKU JMUIJIEKTPUKOB. I'paHMUYHBIE YCIOBMSI Ha IpaHULE pa3lena JBYX
TUAJIEKTPUKOB.  [IIOTHOCTH  BHEPIUM  AJIEKTPOCTATUYECKOrO  MMOJIE B JUDJIEKTPHKE.
CerHeToaneKTpUKH, IbE30IEKTPUKH U X TEXHUUYECKOE IPUMEHEHHUE.

2.5. Ypasnenua Maxceenna

OnexTpoMarHuTHas HHAyKuus. 3akoH Dapanes u npasuiio Jlenna. Camo- 1 B3aMMOMH Ty KIIHSL.
WunyktuBHoCcTh. DapaneeBckas M MAaKCBEIJIOBCKAs TPAKTOBKA SIBJICHUS 3JIEKTPOMAarHUTHOMN
uHaykuun. Tok cmemieHusa. CucremMa ypaBHeHMH MakcBemsla B MHTErpallbHOW U
nuddepennuanbaoit popmax. CKOpOCTh paclpoCTpaHEHUs AEKTPOMATHUTHBIX BO3MYIIEHUI.
Bomnnosoe ypasaenue. IImotHocTs 3Heprun. IlnoTHOCTS NoTOKa SHEprun. Bexrop Ymosa-Ilolitunra.

2.6. Tpunyun omuocumensHocmu 8 NeKMPOOUHAMUKE

[ToctynaTel crneuuandbHOM Teopuu oOTHOcUTENbHOCTH. IIpeoOpazoBanus JlopeHua.
CnenctBus u3 npeobpa3oBaHus JIopeHIa: coKpalleHHe JBMXKYIIMXCS MacITaOoOB, 3aMeAJICHHe
JBIDKYIIUXCS 4YacOB, 3aKOH CIIOKEHHs CKopocTed. MHBapuaHTHOCTH ypaBHeHMR Makcsesia
OTHOCHUTENIbHO npeoOpa3oBanus JlopeHa. PenstuBucTckoe mpeoOpa3oBaHue TOJIEH, 3apsioB U
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TOKOB. OTHOCHUTEIBHOCTh MAarHUTHBIX M AJEKTPUUYECKUX Mosied. CyIHOCTh CIENUabHOW TEOPUH
OTHOCHUTEJIBHOCTH.

2.1. Keazucmayuonaprnoe snekmpomaznumnoe none

VYcnoBue Manoctyd TOKOB cMeleHus. Toku Pyko. KBasucranmoHapHbIE sIBICHUS B JIMHEHHBIX
MIPOBO/IHMKAX. Y CTAHOBJICHUE U MCUE3HOBEHHE TOKA B Liery. [ 'eHeparop nepemeHHoro Toka. Mimmnenasc.
Ienu nepemeHHOro TOKA. JIBUyKEHNE IPOBOTHNKA B MATHUTHOM I1OJIE.

Il Cemectp
PA3/IEJI 3. OIITUKA. KBAHTOBAA ®U3HKA

3.1. 'eomempuueckas onmuxa.

OCHOBHBIE TOHATHS F€OMETPUYECKON ONTHUKUA. OCHOBHBIE IMOJOKEHUS F€OMETPUUYECKON
onrtuky. [Tpunin depma. BeIBobI 3aKOHOB OTpaXKeHHSI M TIPEIOMIIEHUS cBeTa. BbIBo (hopMyIibl
cdepuueckoro 3epkaina. [loctpoenne nzodpaxenus B 3epkanax. [Ipenomienue Ha chepuueckoit
noBepxHocTH. ToHkHe JNWH3BI. BeiBOA (hopMyIbl TOHKOM JIMH3BI MeTOAOM [aycca W MeToaom
HproroHa.

3.2. Boanosas onmuka

CnoxkxeHue TapMOHMYECKHMX  KoneOanuil. OmpeneieHue  aMIUIMTYAbl U (asbl
pe3ynbTHpymuX Kojebanuid. HTEpdepeHius, yCIIoBUs OCYIISCTBICHHUS WHTepdEepeHINN B
ontuke. KorepentHocts. CriocoOsl ocymiecTBieHus untepdepenuu B ontuke. OmnpeneneHue
MakCHUMyMOB U MHUHUMYMOB B HHTepdepeHumu. Ontuyeckui myTh. llBeTa TOHKHMX IUIEHOK.
HuTepdepeHius BTOHKUX MJICHOK Ha MpocBeT (oTpaxkeHue). [1onockl paBHOro HaKJIOHA, TOJIOCH
pasuoii Tommmubl. Konbiia Herotona. [IpocBernenne ontuku. MHTEpdepomerp Maiikenbcona,
®ao6pu-Ilepo. Hudpaxkums cera. Ilpunnun I'roiirenca- @penemns.  JlokazaTrenbCcTBO
PSIMOJIMHEHHOCTH pactpocTpaneHus csera. udpakuus OpayHrodepa Ha OJHOU MIETU U IBYX
mensix. Judpakuronnas pemerka. OmpeneneHue, OCHOBHBIE XapaKTEPUCTHKHU, YCIOBUE
MakcUMyMa ¥ MUHUMYMa, pasperniatonias cnocooHocts. [lonspuzanus cera. EcTtecTBeHHBIN U
NOJIIPU30BaHHbIN cBeT. 3akoH Mamoca. [lonyuenue nonsipuzosanHoro ceera. [lonspuzanus npu
OTpaKE€HUHU U TpesomiieHnn. 3akoH bproctepa. [[BoiiHoe myuenpenomienue. [lonspusaimonnsie
npubopsl. MHTEpdepeHns noasipu30BaHHbIX JTydeit

3.3. Ksanmosasi meopus uznyuenus

TennoBoe uznnyuenue. JlydencnyckartelibHasi M MOIJIOIIATEIbHAS CIIOCOOHOCTH TeJa. 3aKOH
Kupxroda u ero cneacrsus. M3nyuenue abcomoTHo yepHOro tena. 3akoH Credana-bonbimana.
3akoH cMmeuleHuss Buna. Pacnpenenenue sHeprum B CIEKTpe H3Iy4YeHHs aOCOJIOTHO YEPHOIO
tena. @opmyna Panes-/lxunca. KBantoBas sneprus uznyuenus. ®opmyna [Inanka. Ontuueckue
[IUPOMETPHI.

3.4. Ksanmosvie ceoticmea usnyuenus

OHeprusi U UMIYJIbC CBETOBBIX KBaHTOB. POTOHBI. PoTO3MeKTpHUUecKil 3 ekt (BHEIHUI
U BHyTpeHHHui). 3akoHbsl CtoseToBa. YpaBHeHHe OuHIITeWHA. [laBneHue cBera. ONBITHI
JleGeneBa. PenTreHoBckoe u3iaydeHue. TOPMO3HOE M XapaKTEPUCTHUECKOE M3JIyYeHHE U UX
cnekTpsl. Dpdext Komnrona. DnemeHTapHas KBaHTOBasi TEOpuUs U3IydeHHs. BoIHYKIeHHOe U
CIOHTaHHOE n3NedeHue HoToHoB. TernaoBoe paBHOBECHOE U3IIyUEHHE.

3.5. Bonnosvie ceoticmsa eeujecmea

I'mnore3a ne bpoinga. dudpakuus >1exkTpoHOB U HelTpoHOB. COOTHOLIEHHE
HeomnpeaeneHHocTe. OCHOBHBIC TIPEICTaBICHUSI KBAHTOBOM MexXaHUKU. BomHoBas GyHKIus 1
ee ¢usuueckuil cmpicia. Bpemennoe ypaBuenue Llpenunrepa. CranuoHapHoe ypaBHEHHE
[Ipenunrepa. YacTuusl B TpeXMEpPHOM siuKe. YacTuia B OTHOMEPHOU MPSIMOYTOJIBHOM sIME.
[TpoxokaeHne 4acTUIbl HaJl U MOJ MOTeHIHATbHBIM OapbepoM. OOBSICHEHHE TYHHEIBHOTO
apdexTa m ycTtoilumBocTH atomMa. BosHOBBIE CBOWCTBA MHUKPOYACTHI[ M COOTHOIICHUS
HEOIPEICIIEHHOCTEH.

3.6. Dnemenmul K6aHMOBOU CMAMUCTNIUKU

CrarucTuieckoe onucaHue KBaHTOBOM cUCTeMbl. Paznnyrie Mex Ty KBAHTOBO-MEXaHUYECKOU
U CTAaTUCTUYECKOU BepOSITHOCTAMU. CHMMETPHS BOJIHOBOM (DYHKIIUM MHOTHX OJIMHAKOBBIX YACTHII.
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Pacnipeneneanie boze m ®@epmu M WX NpUMEHEHHUE IJIsl OMHUCAHUA (DU3UYECKHX IPOIECCOB
KOH/ICHCUPOBAHHOI'O COCTOSTHUSL.

3.7. Dnexmpounnas meopus sewjecmea

ONeMEHThl 30HHOW TEOpHM KpUCTALUIOB. YpoBeHb Pepmu, nosepxHocTb depmu. Yucino
JJIEKTPOHHBIX COCTOSIHMM B 30HE. 3allOJIHEHWE 30H; METAJUIbI, AUAJIEKTPUKH, MOJIYIPOBOIHUKH.
ONEeKTPOIPOBOIHOCTD METAJUIOB. DJEeKTPOIPOBOIHOCTh IIOJIyTIPOBO/IHUKOB.
CBepxnpoBouMOCTb, cBepxTekyuecTb. IlonstTua o ¢QoHonax. Pasmepubiii 3¢hdext u
TEIUIONPOBOAHOCTb KPUCTAJLIOB.

3.8. Cmpoenue amomos u monexyn

Omnswitel Pezepdopna. Mogenu aroma. Mogens atoma Bogopona mo bopy. Cnekrpsi
BOJIOPOIONOJNO0HBIX aToMoB. IIpocTpaHCTBEHHOE pacnpeneineHue 3JIeKTpOHa B aToMe
BoiopoJa. CTpyKTypa 3JIEKTPOHHBIX YPOBHEH B CIOKHBIX aTOMax. THIIBI CBSI3U 3JIEKTPOHOB B
aroMax. Ilpunmun Ilaymu. Ilepuonmnueckas cucrema snementoB JI. WM. Mengeneena.
XuMuyeckas CBsI3b U BaJeHTHOCTb. MouekymsipHble cnekTpbl. KomOnHalnmoHHOe paccesHue
ceera. CIIOHTaHHOE U BBIHYXK/ICHHOE U3JIy4eHus cBeTa. Jazepsl.

3.9. HAoepuvie npespawenius

Crpoenue atomubIx snep. PEHOMEHOJOTMYECKHE MOJEIM spa: ra3oBas, KalelbHas,
oOosoueuHas. SnepHele peakuud. MexaHu3sM sAepHbIX —peakuuil. PanmoakTuBHBIE
IIPEBPALLEHUS aTOMHBIX s1iep. Peakuus ssnepHoro nenenus. Llennas peakuus nenenus. SnepHsii
peaktop. IIpoGnema wucTouHUKOB »SHepruu. TepmosinepHble peakUuu. OHEPrusi 3BE3J.
VYpaBiisseMblil TEPMOSAIEPHBII CUHTES.

3.10. Cospemennas gpuzuueckas kapmuna mupa

BemecTtBo u nosne. ATOMHO-MOJIEKYJIIPHOE CTPOCHHUE BELIECTBA. DJIEMEHTAPHBIE YaCTULIBI.
B3aumonpespamenuss uvactun. Ksapku. Mepapxus B3zaumopedctBuil. O eIUHBIX TEOPHSIX
MaTEpHUH.

4. METOAUYECKHUE PEKOMEHJIAILINU (YKA3AHUSA) 1JISI CTYAEHTOB
MO N3YYEHUIO JUCHUITJIUHBbI

HNucuunnuaa "®usuka" mnpenycMaTpuBaeT paboTy Ha JEKUUAX, MPAKTUYECKUX U
7a00paTOpHBIX 3aHATUAX. [l0 OKOHYaHHMM KaXKAOTO 3aHATHUS CTYJCHTHI TOJYYaloT JIOMAITHEe
3aJjaHe, KOTOpble BKIIIOYAIOT HECKOJBKO BONPOCOB W/WIM PACUETHBIX 3a]1a4 W/WIN TECTOBBIX
3a/1aHUM.

Jliist onepaTUBHOTO KOHTPOJIS YCBOEGHUS yUeOHOT0 MaTepHasa MpOBOJUTCS ONPOC Y JOCKH,
IpY TIONYYEeHUH JOMycKa K JIabopaTOpHBIM paboTaM. YpPOBEHB YCBOCHHUS pas3felioB Kypca
OLIGHUBAETCSA C MOMOUIbIO TECTOBBIX 33JaHUN W KOHTPOJBHBIX BONPOCOB. B KOHIE KakI0ro
ceMecTpa MPOBOJIUTCS 3a4UeT (IK3aMeH).

Jl1is u3ydeHus 3arjJaHupOBaHHBIX TEM M MPOBEIEHUS CEMUHAPOB MCIONIB3YIOTCSA yueOHbIE
nocoOusi, CpaBOYHUKH, MOHOTPA(HH.

ITocTpoenne Kypca MO3BOJSIET UCHOIB30BATh B O0YUYEHUH ONeEpalMyd MBIIUICHUS: aHaJIH3,
CUHTE3, CPAaBHEHHUE U aHAJIOTHI0, CHCTEMAaTU3alMIo0 U 00001IeHHE.

D¢ dexkTuBHOCT, HM3yueHHMs Kypca oOecreduBaeTcsi MpaBWIBHOW  OpraHu3anuen
CaMOCTOSITENIbHOM padoThl, aIrOpPUTM €€ BhIpabaThIiBaeTCsl B paboTe ¢ y4yeOHOW M CIpaBOYHOM
JIUTEPATypOil.

WupuBuayanpHbIE 3a1aHUS BKIIIOYAIOT PEIICHUE PACYCTHBIX U IKCTIEPUMEHTAIBHBIX 3a7ad.
CucremaTuieckoe BHINOJIHEHUE 33JaHU (OPMUPYET HaBBIKM CaMOCTOSTEIbHON paboTHI.

Y4eOHOo-MeTOoAHYECKOE 00ecTIeYeHHe CAMOCTOSITEeIbHON PadoThl CTYIEeHTOBIO AMCHMILINHE
«Duzuka»

Y4eOHo-MeToAHYeCcKOe 00eceYeHHe CAaMOCTOSTEIbHON padoThI
CTYJCHTOB 110 JUCHHILIMHE

\ Ne \ HaunmeHnoBanue \ PopMbl/BHABI \ KosanuectBo
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pa3aeJia (TemMbl) CaMOCTOSITe/IbHOI PadoThI 4acoB, B
COOTBETCTBHUH C
yueOHo-
TeMaTH4YeCKUM
TLUIAHOM
1. Dusuueckue ocHnoebl | zyueHue OCHOBHOM 54
MeXaHuKu U | TUTEPaTypPHI
mepmoOuHaAMUuKU N3ydeHue nonoaHUTeIbHOM
JTUTEPATYPHI
Odopmienue
nabopaTopHOM pabOTHI
[lonroroBka oT4era 1O
nabopaTopHoi pabote
Pemennie pacueTHbIX 3a7a4
2. dnekmpuuecmeo u | Uzyuyenue OCHOBHOM 82
MazHemusm JTUTEPaTyphI
N3ydenune nonoaHUTEIbHOM
JTUTEPaTypBI
Odopmnenue
nabopaTOpHO PabOTHI
IlogroroBka otuera 1O
nabopaTopHoii paboTe
PemeHne pacueTHbIX 3a1a4
3. Onmuka. Keanmoeasn | 1zyuenue OCHOBHOM 62
duzuka JUTEPaTyphl
N3ydeHune n0noJIHUTEIbHON
JTUTEPATYPBI
Odopmiienue
nmabopaTopHOM PabOTHI
[TonrotoBka oT4eTa 1O
nabopaTopHoi pabote
Pemenne pacueTHbIX 3a7a4
UTOro 198

5 NPAKTUKYM 110 IMCHUIIJIMHE
5.1 JIaGopaTopHbIe paGoThI
2 cemecmp. Quzuueckue 0CHOBbl MexaHuku u mepmoounamuru (20 4.)
JlaGopatopHas pabora Ne 1
TEOPHSI ITOI' PEIIHOCTEN. NI3MEPEHUE ®U3NMYECKNX BEJIMYNH U BBIYMCJIEHUE
MO PELTHOCTEN
JlabopaTopHas pabota Ne2
N3YYEHUE 3AKOHOB ITPSIMOJIMHEMHOI'O JIBVDKEHWS ITPH TIOMOILA MAIITHBI
ATBYJA
JlaboparopHas padora Ne 3
VICCJIEJIOBAHUE 3ATYXAIOIIMX KOJEBAHUIM C TIOMOILIBIO TTIPYXKUHHOI'O
MASATHUKA
JlabopaTtopnast pabota Ne 4
ITPOBEPKA OCHOBHOI'O 3AKOHA TMHAMUKHU BPAILIATEJIBHOI'O IBUKEHUW A
JIABOPATOPHAS PABOTA Ne 5
I[TPOBEPKA 3AKOHA COXPAHEHUS SHEPTUN HA MASATHUKE MAKCBEJUIA
JIABOPATOPHAS PABOTA Ne 6
OIMPEAEJIEHUE KOOOOUIIMEHTA BHYTPEHHEI'O TPEHU S 1O METOJY CTOKCA
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JIABOPATOPHAS PABOTA Ne 7
OINPEJEJIEHUE YCKOPEHHMA CBOBOAHOI'O ITAAEHMA C ITIOMOILLBIO
MATEMATHUYECKOI'O U ®U3NYECKOI'O MASITHUKOB
[TonHbI# TEKCT 1abOpaTOpHBIX paboT mpuBeaeH B padore [9].

Jlaboparopnas pabota Ne 1
TEPMOMETPUA
JlaboparopHas pabota Ne2

OTIPEJEJIEHUE KOD®OUILTUEHTA BA3KOCTU I'A3A, CPEIHEM JJIMHBI CBOBOIHOI'O

[TPOBET'A, DOOEKTUBHOI'O IMAMETPA MOJIEKYJI BO3AYXA
JlaGopaTtopHas pabota Ne3
OIPEJEJIEHUE OTHOILLEHUS VJIEJIbHBIX TEINIOEMKOCTEM 'A30B
JlaGopaTtopHnast pabora Ne 4
OIIPEJIEJIEHUE ABCOJIFOTHOM Y OTHOCUTEJIBHOM BJIAXHOCTHU BO3YXA
JlaboparopHas pabota Ne5
OITPEJEJIEHUE TEMIIEPATYPHOM 3ABUCUMOCTHU KOYDOOUIIUEHTA BSI3KOCTHU
KNAKOCTHU
JlabopaTopHas pab6ota Ne6
OINPEAEJIEHME KOOODOUIIMEHTA ITOBEPXHOCTHOI'O HATSDKEHU A XKUJIKOCTHU
JlabopaTtopHnast pabota Ne7
OIMPEAEJIEHME TEPMHUYECKOI'O KOOODOUIIMEHTA JABJIEHU A BO3/1Y XA TTPU
[TOMOILU 'A30BOI'O TEPMOMETPA
JlaboparopHas pabota Ne8
OITPEJIEJIEHUE CKPBITOM TEIUIOThI IIJIABJIEHUS JIbJIA
JlaboparopHas pabota Ne9
OIIPEJIEJIEHUE TIOCTOSSHHOM ABOT'AJIPO METOJIOM ITEPPEHA
JlaGopatopHas padorta Nel0
CHSTUE KPUBOU ITJIABJIEHUS CIIABA BYJIA
[TonHbIi TEKCT 1abOpaTOpHBIX padoT mpuBeaeH B padore [10].

3 cemecmp. Dnexmpuyecmeo u maznemusm (30 4.)
Jlaboparopnas pabota 1
TEOPUS IIOI' PEITHOCTEN. DJIEKTPOM3MEPUTEJILHBIE ITPUBOPBI. PACUET
IIYHTOB 1 JJOBABOYHBIX COITPOTHUBJIEHHI.
JlaboparopHas padoTta 2
N3YYEHUE 3JIEKTPOHHOI'O OCHUJIJIOTPADA.
JlaGoparopHas pabora 3

NCCIEAOBAHUME 3JIEKTPOCTATUYECKOI'O [TIOJIA ABY X ITNIOCKUX SJIEKTPOIOB.

JlaGoparopHas paborta 4
METO/Ibl U3MEPEHU S COITPOTUBJIEHUS 1 EMKOCTEN
JlaGoparopHas pabora 5
OITPEAEJIEHME PABOTBHI ABXO/IA DJIEKTPOHOB U3 METAJIJIA
JIaGoparopHas pabota 6
OITPEAEJIEHME OTHOWEHUSA 3APANA DJIEKTPOHA K ETO MACCE METOAOM
MATHUTPOHA
JlabopatopHas paborta 7
3ABUCHUMOCTDB COITPOTUBJIEHUA METAJIJIOB, ITOJIYITPOBOAHUKOB
N SJIEKTPOJIMTOB OT TEMITEPATYPbBI
JlaGoparopHas pabora 8
W3MEPEHUE COCTABJISAIOILIEN MATHUTHOTI'O IOJIS 3EMJIN
JlaGoparopHas padora 9
W3YUYEHME DJIEKTPUYECKUX CBOMCTB CETHETORJIEKTPUKOB
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JlabopartopHas pabora 10
N3YUYEHUE MATHUTHOT O ITIOJISA COJIEHONA C ITOMOUIIBIO JATUUKA XOJIJIA
[ToHBIN TEKCT TaOOPaTOPHBIX padOT MpHUBEIEH B padote [8].

4 cemecmp. Onmuka. Keanmosas ¢pusuxa (26 4.)
JlaboparopHas pabdota 1
MCCJEJJOBAHUE OCHOBHBIX CBOMCTB TOHKHUX JIMH3
JlaboparopHas pabora 2
N3YYEHUE PEOPAKTOMETPA
JlaboparopHas pabota 3
N3YYEHUE UHTEP®EPEHILIMA CBETA
JlaboparopHas pabdora 4
N3YYEHUE SBJIEHUA JUOPAKIINU ®PAYHI'ODEPA
JlaboparopHas pabota 5
N3YUEHUE ABJIEHUA [TOJIAAPU3ALNA CBETA
JlaboparopHas pabota. 6
N3YUYEHUE 3AKOHOB BHEIIHEI'O ®OTOSDDEKTA
JlaboparopHas pabora. 7
N3YUYEHUE CIIEKTPA ATOMA BOJOPOJA.
JlaboparopHas padota 8
NCCIIEAOBAHUE CIIEKTPOB ITOT'JIOILIEHUA
JlaboparopHas pabora 9
NCCIIEJOBAHUNE CBOMCTB U3JIYUYEHNS JIA3EPOB.

JlaGopaTopnas pabora 10
N3MEPEHUE ECTECTBEHHOI'O ®OHA PAZIMOAKTUBHOCTH.
[TonHbIH TEKCT 1abOpaTOpHBIX paboT MpuUBEEH B pabdore [2].

5.2 IIpakTH4yeckue 3aHATHSA N0 PU3HKeE
Paznen 1 ®PUSUNYECKHUE OCHOBbI MEXAHUKNU U TEPMOJAWNHAMMUKUAU(12 4.)

3anstue No 1. DneMeHTbl KMHEMATUKH JABUKEHUS MaTepUAIbHOM TOYKU: CKOPOCTh U
YCKOpEHUE, 3aKOHBI IBKEHUA. PermuTh 3anaun u3 3agaunuka [1] NeNe 1.7; 1.10; 1.16; 1.20; 1.22;
1.45; 1.48; nns xouTposns pemnts u3 [1] NeNe 1.5; 1.27; 1.36; 1.52; 1.54.

3anstue Ne 2. JluHaMuKa MaTepuanbHOM TOUYKM: 3akoHbl HploToHa Pemmth 3amaum u3
3amaunuka [1] NeNe 2.5; 2.14; 2.21; 2.45; 2.60; 2.66; 2.96; 2.101; 2.116; 2.132; nns KOHTpOJs
permmthb u3 [1] NeNe 2.7; 2.26; 2.43; 2.75; 2.112; 2.151.

3anstue Ne 3. JluHamMuka BpamiaTelbHOTO JBHKEHUS: MOMEHT CHJI, MOMEHT HHEpIIHH,
teopema llItelinepa, MOoMeHT ummysbca. Pemuts 3agaun u3 3anaunmka [1] NeNe 3.2; 3.8; 3.9: 310;
3. 11; 3.13; 3.14; 3.16; ansa koutpoust pemuts u3 [ 1] NeNe 3.3; 3.6; 3.23; 3.26; 3.30; 3.38.

3ansatue Ne 4. 3aKkoH COXpaHEHHs DJHEPrMM TBEPABIX TeEN: KUHETUYECKas DSHEprus
BpallaTeIbHOTO ABUKEHUS, MOJHas dHeprus. PemuTs 3a1aun u3 3agaunuka [1] NeNe 3.17; 3.18;
3.19; 3.20; 3.21; 3.22; 3.29; 3.33. ans koHTposs pemuth u3 [1] NeNe 3.23; 3.26; 3.29; 3.32; 3.36;
3.52; 3.52.

3anstue Ne 5. Konebanust 1 BOJIHBI: ypaBHEHHE KOJIeOaHUs, CII0KEHNE BOJIH, 3aTyXarollne
KojeOanus. PermuTh 3amaun u3 3ajgaunuka [1] NeNe 12.2; 12.6; 12.13; 12.17; 12.21; 12.24; 12.30;
12.50; 12.54; 12.57; nns xouTpons pemutsh w3 [1] NeNe 12.4; 12.7; 12.10; 12.29; 12.33; 12.58;
12.76.

Mertonauka pemeHust 3a7a4d MpUBe/IeHa B CITUCKE JIOMOJHATENbHOM utepatypsl [10 ,11].

3anstue Ne 6. MonekynsapHo kKuHeTHueckasi Teopusi: ypaBHeHue MKT, ra3oBbie 3aKOHBI.
Pemmts 3amaun u3 3agaunuka [1] NeNe 5.12; 5.13; 5.14; 54.15; 5.20; ajist KOHTpOJIs pemnThb U3 [ 1]
NeNe 5.2:5.4; 5.6;5.8;5.10.
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3anarrne Ne 7. CKOpPOCTM HBUXEHHUS MOJIEKYJ: CKOPOCTH MOJIEKYJ, CTaTUCTUYECKHE
pacnpenenenus. Pemuth 3amaun u3 3agaunuka [1] NeNe 5.70; 5.72; 5.74; 5.76; 5.79; 5.81; 5.85;
JU1s1 KoHTpodia pemnthb U3 [1] NeNe 5.71; 5.73; 5.75; 5.77; 5.83; 5.88.

3anstue Ne 8. [lepBoe u BTOpoe Havajia TEPMOJMHAMHUKHU: MEPBOE Hayalla, U30MPOIIECCHI,
BTOpOE Hauajo, sutponud. 5.116; 5.118; 5.127; 5.130; 5.156; 5.160; 5.180; 5.186; 5.198; 5.202;
JUTst KOHTpoJist pemnthb U3 [1] NeNe 5.165; 5.168; 5.174; 5.204; 5.208; 5.212; 5.216.

3ansarue Ne 9. PeanbHbie rassl: ypaBHeHue Ban-nep-Baanbsca. Pemnth 3a1aumn u3 3a1auHuKka
[1] NeNe 6.5; 6.8; 6.10; 6.12; 6.16; 6.26; myist konTpoas pemwuts u3 [1] NoeNe 6.1; 6.18; 6.20; 6.28;
6.30.

3anstue Ne 10. Haceiennsle mapel U KUIKOCTU: ypaBHeHue Kiaysuyca-Knaiinepona,
MOBEPXHOCTHOE HATSHKEHUE, KalTMJUISIPHBIC SIBIICHHS, OCMOTHYECKOE JIaBJICHHE. PermuTh 3a1aun u3
3agaynuka [1] NeNe 7.4; 7.10; 7.13; 7.15; 7.19; 7.22; 7.25; 7.28; 7.32; 7.56; 7.70; 7.88; nns
KOHTpoJist peuThb U3 [1] NeNe 7.8; 7.18; 7.43; 7.45; 7.81; 7.86.

3anstue Ne 11. TeruioBble CBOWCTBAa TBEPABIX TE: SBJIECHUS IE€PEHOCA, 3aKOHBI
nedopmaruu. Pemute 3amaun u3 3amaunuka [1] NeNe 8.2; 8.4; 8.6; 8.8; 8.10; 8.12; 8.15; 8.18;
8.20; 8.26; myst kouTpos pemnthb U3 [1] NeNe, 8.27; 8.29; 8.32; 8.35; 8.37; 8.39; 8.41.

Meroavka pelieHus 3aa4 MpuBeIeHa B CIIUCKE JOMOIHUTENbHOU auTeparypst [10 ,11].

Paznen 2. QJIEKTPUUYECTBO U MATHETHU3M (22 4.)

3anstue Ne 1. Dnekrpocratuka: 3akoH KynoHna, B3aumoneiicteue 3apsaaoB. Pemuts 3anaun
u3 3agaunuka [1] NeNe 9.14; 9.17; 9.22; 9.30; 9.38; 9.56; 9.63; 9.64; nyist KOHTPOIIS petuTh U3 [1]
NeNe, 9.6; 9.8; 9.24; 9.32; 9.34.

3anstue Ne 2. JIBuxeHUE 3apsOKEHHBIX YACTHI] B AJIEKTPUUYECKOM I10JI€: HANPSHKEHHOCTb,
MOTEHIIMAJ, eMKOCTb MPOBOJHUKOB. PemmTh 3amaun u3 3amaunuka [1] NeNe 9.80; 9.82; 9.86;
9.124; 9.128; 9.130; nyns koHTpOos pemuthb U3 [1] NeNe. 9.85; 9.99; 9.101; 9.114; 9.117; 9.136.

3anarue Ne 3. Dnekrpuueckuid Tok: 3akoHbsl Oma. 10.2; 10.4; 10.10; 10.14; 10.22; 10.26;
10.34; nnst kouTposs pemuts u3 [1] NeNe. 10.5; 10.9; 10.13; 10.17; 10.21; 10.27.

3ansatue Ne 4. Dnexkrpudeckuil Tok: npasuiio Kupxroda. Pemnts 3agaun u3 3agaunuka [1]
NoNe 10.53; 10.55; 10.57; 10.59; 10.61; 10.63; s koHTpoas pemuts U3 [1] NeNe. 10.76; 10.78;
10.80; 10.82; 10.86; 10.88.

3anstue Ne 5. MarautHoe nosie: 3akoH buo-Caapa-Jlarmiaca. Pemnts 3a1auu U3 3a1aunuka
[1] NeNe 11.4; 11.6; 11.8; 11.14; 11.18; 11.30; 11.34; 11.36; muist kouTposis pemuts U3 [ 1] NeNe.
11.22; 11.24; 11.26; 11.28.

3anstue Ne 5. J[BuKeHHUE 3apspKEHHBIX YAacTHIl B MATHUTHOM TOJie: cuiia Amriepa, cujia
Jlopenna. Pemute 3amaun u3 3agaunuka [1] NeNe 11.62; 11.64; 11.67; 11.69; 11.70; 11.72; nns
KOHTpoutst pemuth U3 [1] NeNe. 11.634 11.65; 11.71; 11.73; 11.75; 11.77.

3anstue Ne 6. DnexkTpoMarHUTHass MHAYKIOUS: 3akoHbl Dapazes. Pemmts 3amaun w3
3agayHuka [1] NeNe 11.80; 11.81; 11.84; 11. 85; 11.91; 11.93; 11.103; 11.108; 11.102; 11.105;
11.107; 11.109.

3anstue No 7. DJNEKTpOMAarHUTHBIE KONEOAHWS W BOJHBL: KOJeOATENbHBIH KOHTYD.
3aryxatomue koyeOanus. Pemmts 3amaun u3 3agaunuka [1] NeNe 14.2; 14.4; 14.8; 14.14; 14.18;
14.20; 14.24; 14.26; nns konTpoias pemwntsb u3 [1] NeNe. 14.21; 14.22; 14.27; 14.17.

Mertoarka pemeHust 3a7a4d MpUBeIeHa B CIIUCKE JOMOTHUTENIbHON JuTeparypsl [10 ,11].

Paznen 3. OIITUKA. KBAHTOBAS ®U3UKA (14 4.)

3anstue Ne 1. T'eomerpuueckasi ontuka: GopMyibl JIMH3 U 3epkan. PemuTh 3amaun u3
3amaunuka [1] NeNe 15.4; 15.8; 15.18; 15.20; 15.26; 15.32; nnst koutpossa pemwuts U3 [1] NeNe.
15.10; 15.15; 15.17; 15.21; 15.25; 15.27.

3anstue Ne 2. BomHoBasi onTHKA: 3aKOHBI MHTephEpeHINH, TUHPAKIIUU U TOISIPU3AIUH.
Pemmts 3amaum u3 3amaunuka [1] NeNe 16.6; 16.10; 16.16; 16.26; 16.30; 16.42; 16.44; 16.58,;
16.64; nns kouTposs pemuts U3 [1] NeNe. 16.5; 16.15; 16.25; 16.39; 16.67: 16.68.

3ansarue Ne 3.91eMeHTbI TEOPUH OTHOCUTEIBHOCTH: MOCTYJIAThl TEOPUU OTHOCUTEIBLHOCTH.
Pemnts 3amaun u3 3agaunuka [1] NeNe 17.2; 17.6; 17.8; 17.10; 17.16; 17.20; nnsg KOHTpos
pemnth U3 [1] NeNe. 17.5;17.9; 17.11; 17.15.
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3anstue Ned. TerutoBoe uznydenue: 3akoH Credana-bonbimana n Buna. Pemuth 3aqaun
u3 3amaunuka [1] NeNe 18.2; 18.6; 18.12; 18.16; 18.20; 18.22; nyst koHTpOoast pemuth U3 [ 1] NeNo,
18.5; 18.7; 18.9; 18.15; 18.19; 18.23..

3ansatue Ne 5. KBantoBas mpuponaa csera: ¢orodddekr, cBeroBoe nasienue. Pemmrts
3agaun W3 3agaynuka [1] NeNe 19.6; 19.12; 19.16; 19.24; 19.28; 19.30; 19.32; 19.38; mns
KoHTpoJig permuTh U3 [1] NeNe 19.15; 19.17; 19.23; 19.25; 19.35; 19.41

3anarue Ne 6. Atom bopa. PagmoaktuBHOCTh: Mojzienb bopa, criekTp Boaopojaa, 3aKOHbI
pamroakTUBHOCTH. Pemmth 3amaun u3 3amaunnka [ 1] NeNe 20.2; 20.8; 20.16; 20.26; 21.2; 21.4;
21.14; 21.24; nns kontpoasa pemntsh U3 [1] NeNe 20.5; 20.11; 20.21; 29.31; 21.3; 21.7; 21.17,
21.31.

3anarue Ne 7. SlnepHble peakuuu: SHEPTUS CBS3H, SAEpPHbIC peakiuu. Pemuts 3axaun u3
3ajaunuka [1] NoNe 22.4; 22.6; 22.10; 22.16; 22.26; 22.32; 23.2; 23.22; 115t KOHTPOJIS PELIUTH U3
[1] NeNe 22.7;22.11; 22.15; 22.27; 22.41, 22.43; 23.7; 23.27.

Meroauka pemieHus 3aa4 MpyuBeieHa B CIIUCKE AOMOIHUTEIbHOU JuTeparypsl [10 ,11].

6. JUJAKTUYECKHUE MATEPHAJIBI 1J151 KOHTPOJISI (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OueHo4uHble CpeACTBA, IOKA3aTeJH U KPUTEPUH OLIEHHBAHUSI KOMIIeTeHIMii

HNupexc OueHouHoe IMoka3arenu Kputepuu onenuBanus
KoMIieTe CpeIcTBO OlleHUBAHUS c¢()opMHPOBAHHOCTH KOMIIeTEeH M
HIIUH
YK-1 OrtueT 110 Huzknii — CTaBUTCS, €CIU JTOMYILECHBI
OIIK-3 | naboparopHoit HEYJIOBJIETBOPHUTEIN | CYLIECTBEHHbIE OIIMOKHU (B X0/Ie
pabote BHO IKCIICPUMEHTA, B OOBSICHCHHUH, B

oopMieHUU pabOThl, MO TEXHUKE
0€30I1acHOCTH, B pabOTe C BEIIECTBAMU U
npudopamu), KOTOpbIe HE UCTIPABISIOTCS
JIa’Ke TI0 YKa3aHHMIO MPEToaBaTells.

IToporossrii — CTaBUTCSI, €CJIM JIOIYILEHbI OJIHA-]BE
YAOBJIETBOPUTENIbH | CYLIECTBEHHBIE OLINOKH (B X0/€
0 9KCIIEPUMEHTA, B OOBSICHEHUH, B

odopmiIeHUN pabOTHI, MO TEXHUKE
6e30MmacHOCTH, B paboTe ¢ BElLIECTBAMU U
pudopamu), KOTOpPbIE UCTIPABIISIOTCS C
OMOIIBIO MPENoJIaBaTesl.

ba3oBblil — xopo1io | a) paboTa BBIIOIHEHA TPABUIIBHO, O€3
CYIIECTBEHHBIX OIIMOOK, C/IeJIaHbl BHIBOIBI;
0) JOITyCTUMBI: HETIOJIHOTA TIPOBEACHUS
i opOpMIIEHHS! SKCTIEPUMEHTA, O/IHA-/BE
HECYIIIECTBEHHBIC OIIMOKH B TPOBEIICHUN
M 0pOpPMIIEHHH SKCIIEPUMEHTA, B
npaBuiax paboTHI C BEIIECTBAMH U

npubopamu
Bricokmit — a) paboTa BBINOJIHEHA MTOJTHO, TPABUJIBHO,
OTJIMYHO 0€3 CyIIEeCTBEHHbIX OIMOOK, C/IeIaHbI
BBIBO/JIBI;

0) SKCHIEpUMEHT OCYIIECTBIICH 10 IUIaHy C
Y4ETOM TEXHUKHU 0€30MacCHOCTH Y TIPABIIT
paboThI ¢ BemecTBaMU 1 IpUOOpamu;

B) UMEIOTCSl OPTaHN3AIMOHHBIEC HABBIKH
(moIepKUBAETCs YUCTOTA pabOYero Mecra
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Y TIOPSIZIOK HA CTOJIE, 3KOHOMHO
UCIIOJIb3YIOTCSI PEaKTUBBI).

PasnoypoBHeBbIE
3a/1a4u "
3aaHus

Huskuit —
HEYJIOBJIETBOPHUTEI
BHO

OTBeT CTyZICHTY HE 3aUUTHIBACTCS E€CIIU:

e 3ajaHue BBINOJIHEHO MEHEEe, 4YeM Ha

MIOJIOBUHY;

Crynenr OOHapy>KUBaeT HE3HaHUe
Oonbllleld  YacTH  COOTBETCTBYIOLIETO
Mmarepuana, JOMyCKaeT OmHOKH B
bopMyIIUpPOBKE ONpPEEICHUN U MPaBul,
MCKa)XAIOIEe UX CMBICI, OecropsgouHO
M3JIaraeT MaTepHall.

IToporossrii —
YIIOBJIETBOPHUTEIIbH
0

3aganue BBINONHEHO Ooyiee, uYeM Ha
nosioBuHy. CTyIeHT 0OHapyKUBAECT 3HAHUE
M TOHHNMaHHWE OCHOBHBIX TIOJIOKEHUH
3a/laHusl, HO:

e ll3maraeT Marepual  HEMOIHO U
JIOMTyCKaeT HETOYHOCTH B OIPENEICHUHU
TTOHSATHH;

e He ymeer pmocrtarouHo TIIyOOKO U
JI0Ka3aTeJIbHO 000CHOBATh CBOU CYXKACHUS
U TIPUBECTU CBOH MPUMEPHI;

Wznaraer mMatepuan HENOCIEIOBATEIBHO U
JOMyCKaeT  OMMOKHM B SI3bIKOBOM
0(hOpPMIIEHUH H3JIaraeMoro.

bazoBblii — xoporio

3amaHne B OCHOBHOM BBIITOIHEHO. OTBETHI
MpaBWIBHEIC, HO:

* B oTBeTe AomyiieHbl Mall0O3HAYUTETbHBIC
OMIMOKK ¥  HEJOCTATOYHO  IOJIHO
PacKpBITO COoIepKaHKE BOMIPOCA;

* He  mpuBeneHbl  WUIIOCTPHUPYIOLIUE
MIPUMEpHI, HEJIOCTATOYHO 4ETKO
BBIPAKEHO o0o01aromue MHEHUE
CTYJICHTA;

* JlonymieHo 1-2 HegoueTa B
MOCIE0BATEIIEHOCTH U S3BIKOBOM
0(hOPMIICHUH H3JIaraeMoro.

Bricokuii -
OTJINYHO

3amaHure BBHITIOJIHEHO B MaKCHUMaJIbHOM
o6beme. OTBETHI TTOJIHBIC U TTPaBUJILHBIE.

* CTyZIEHT MOJIHO U3JlaraeT Marepual, J1aeT
MPaBUILHOE  OMpEAEIEHHEe OCHOBHBIX
MMOHSATHI;

» OOHapyXMBaeT MOHWMAaHHE MaTepHala,
MOKET OOOCHOBaTh CBOU CYXKICHHS,
MPUMEHUTh 3HAHWA Ha  TPAKTHKE,
MIPUBECTH HEOOXOIUMBIE TTPUMEPHI,

* M3naraetr matepuan mnocjie-10BaTeabHO U
MpPaBUIBHO C TOY-KM 3pEHUS HOPM
JUTEPATYPHOTO SI3BIKA.

KoHntponbHas
pabora

Huskuit —
HEYIOBJIETBOPHUTEI
BHO

JIOTTY CTHIT qHCII0 ommbOOK M
HEJI0UYETOB MPEBOCXOAIIEE HOPMY, MpHU
KOTOPOM MOXET OBITh BBHICTaBJICHA OIICHKA
«3»
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IToporossrii —
YZIOBJIETBOPHUTEIBH
0

€CITU CTYJIEHT MPABUJIBHO BBIITOJHUII HE
MEHEee TI0JIOBUHBI PA0OTHI WIIH JOMYCTHIL:
He 0osiee IBYX TpyObIX OMMUOOK; MIIA HE
OoJiee oTHOM Tpy0OOii U OTHOW HErpyOOid
OIIMOKH ¥ OHOTO HEJ0YeTa; WK He Oosee
JIBYX-TPEX HErPyObIX OIMIMOOK; HITH OJTHOM
HerpyOoi omuOKK M TpexX HEJJOYETOB; HITH
IIPY OTCYTCTBUH OIIMUOOK, HO MIPU HATHYUH
YeThIPEX-TISITH HEJ0UETOB.

ba3oBblii — xopor1o

CTYJICHT BBITIOJIHUJI Pa0OTY MOJIHOCTHIO,
HO JIOIYCTHJI B HEMl: He Oosiee 0 HOM
HEerpyOo# OIIMOKU ¥ OJTHOTO HEJI0YeTa HITH
He 0osiee TBYX HEI0YECTOB

Bricokuii -

OTJINYHO

paboTa BbInoNIHEHA 0e3 OMMOO0K, YKa3aHbl
BCE pacyeTHBIC POPMYJIbI, SUHUIIBI
U3MepeHHUs, 0e3 OIMOOK BBITOJIHEHBI
MaTEeMATHYECKHUE PACUETHI

Tect

Huzknii — no 60
0ajoB
(HeyJOBIETBOPUTE
JBHO)

324 BEPHO  BBIIIOJIHCHHOE  3aJaHue
TECTUPYEMBIA IIOJIy4aeT MaKCHUMAJIbHOE
KOJINYECTBO OajloB, MperyCMOTPEHHOE
JUIA  OTOTO  3aJaHus, 3a  HEBEPHO
BBIIIOJIHEHHOE — HOJb OayoB. [locne
IIPOXOKJICHUS TecTa CyMMUPYIOTCS
pe3ybTaThl BHITOIHEHHUS BCEX 3aJaHUM.

[ToncunteiBaercs IIPOLICHT
IIPaBUJILHO BBINTOJIHEHHBIX 3aJaHUM TECTa,
IIOCJIE YEro ATOT IMPOLEHT IEPEBOJUTCS B
OLICHKY, PYKOBOJCTBYSCh YKa3aHHBIMHU
KpUTEPHUSAMH OLICHUBAHMUSL.

IToporossrit — 61-
75 Gannos
(YAoBIETBOPUTEINH
HO)

MMEIOTCS CYLIECTBEHHBIE OTCTYIIEHUS OT
TpeOoBaHuil k pedpepupoBanuto. B
YaCTHOCTH: TEMA OCBEILIEHA JINIIb
YaCTUYHO; TOMYUIEHbI (PaKTUYECKUE
OLIMOKH B coJiepaHUu pedeparta UK MpH
OTBETE Ha JIONOJHUTENIbHBIE BOIIPOCHI; BO
BpEMSsI 3AIIUTHI OTCYTCTBYET BBIBOJ.

bazoBerii — 76-84
6aI0B (XOpOIIIo)

OCHOBHbIE TpeOOBaHUS K pedepary U ero
3alIUTe BBINOJHEHB, HO TMpPH 3ITOM
JONyIIeHbl HenouéTel. B wacTtHOCTH,
UMEIOTCS  HETOYHOCTH B M3JI0KECHHUH
MaTepuaga;  OTCYTCTBYEeT  JIOTHUYECKas
MIOCJIEZIOBATEIBHOCTE B CYXKICHMSX; HE
BbIep:KaH 00bEM pedepara; HMEIOTCS
YIyIIEHUs B oopmienuuy; Ha
JIOTIOIHUTEJIbHBIE BOMPOCHI TMPU  3alIUTe
JIaHbI HETIOJIHBIE OTBETBHI.

Bricokuii — 85-100
OaJuIoB
(oTHMYHO)

BBITIOJTHEHBI BCE TPEOOBAHMUS K HAITMCAHHIO
U 3amuTe pedepara: 0603HaUeHA

npo6yemMa 1 000CHOBaHa €€ aKTyalbHOCTb,
C/IeNaH KPaTKUi aHAJIN3 Pa3IUYHbIX TOYEK
3peHHUs Ha pacCMaTpHBaeMyIo IpodiIeMy
JIOTMYHO M3JI0KeHA COOCTBEHHAsI O3NS,
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c(OpMyIMPOBaHBI BEIBOBI, TEMA
pacKphITa MOJHOCTHIO, BBIIEPIKAH 00BEM,
co0Ir0IeHBI TPEOOBaHUS K BHEIIHEMY
0(hOpMIICHHIO, TaHBI TIPABUIILHBIC OTBETHI
Ha JOIIOJHUTCIBbHBIC BOIIPOCHI.

Otuer o
nabopaTopHOI
pabore

CTaBUTCA, eciu JOMYIICHBI
CYLICCTBCHHbIE  OmMUOKH (B XOfe
IKCHEPUMEHTa, B  OOBSICHCHHH, B
opopMieHUu padoTHI, M0 TEXHUKE

06e30macHOCTH, B pab0Te C BEIIECTBAMHU U
npudbopamu), KOTOpbIE HE UCHPABIISIFOTCS
Jake 10 yKa3aHHUIo MpernojaBaTers.
CTaBUTCS, €CIHM JOIMYIICHBl OJHA-IIBE
CYILIECTBEHHbBIE 1031105 () 951 (B xXoxe
IKCIICPUMEHTa, B  OOBSICHEHUH, B
obopmiieHUN PabOTHI, 0 TEXHHUKE
0€30I1acHOCTH, B pabOTe C BEIIECTBAMU U
npudopamu), KOTOPBIE HCHIPABIAIOTCS C
MIOMOIIBIO MPEIOIaBATEIIS.
a)paboTa BBITOJIHEHA MTPABHIIbHO, O€3
CYIIECTBEHHBIX OIIMOOK, C/ICITaHbI BEIBOJIBI;
0) IOMyCTUMBI: HEMOJIHOTAa MPOBEACHUS
Wik 0pOPMIICHHS SKCIIEPUMEHTa, OJTHA-IBE
HECYIIECTBEHHbIE OLIMOKH B MPOBEACHUU
wii  oQOpPMJIICHUM  DKCIICPUMEHTa, B
npaBuiIax paboTBl C  BelIeCTBaMH |
npubopamu
a) paboTa BBITMIOJIHEHA MTOJTHO, MTPABUJIBHO,
0€3 CYIIECTBEHHBIX OIUOOK, CIETaHbl
BBIBOJIBI;
0) PKCIIEPUMEHT OCYIIIECTBIICH 1O TUIaHY C
Y4eTOM TEXHUKU 0€30MacCHOCTH U TPaBUII
paloTBhI ¢ BeleCTBAMU U IpUOOpaMu;
B) UMEIOTCS OpraHU3aI[HIOHHBIE HABBIKH
(momnepxkuBaeTcs yrcToTa pabodero Mecra
Y TIOPSIZIOK Ha CTOJIe, SKOHOMHO
UCTIOJIB3YIOTCSI PEaKTUBBI).

HUMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHUS OT
TpeboBaHuii k pedpepupoBanuio. B
YaCTHOCTH: TEMa OCBEILIEHA JIUIIb
YaCTUYHO; TOMYLIeHbI (PaKTUYECKUE
OLIMOKH B COJIepKaHUU pedepaTa WiH MpH
OTBETE Ha JIONOJHUTENIbHBIE BOIIPOCHI; BO
BpEMS 3aIUTHI OTCYTCTBYET BBIBOJ.

OCHOBHBIE TpeOOBaHUs K pedepaTy u ero
3alIUTEe BBITOJIHEHBI, HO IPH 3TOM
JOMyIIEHBI HeOUYETHI. B gacTHOCTH,
UMEIOTCSI HETOYHOCTH B U3JI0KEHUHU
MaTepuaia; OTCyTCTBYET JIOTHYecKas
MOCTIeIOBATEIBHOCTD B CYXK/ICHUSX; HE
BBIZIEp’KaH 00bEM pedepara; UMEIOTCS
ynyIieHus: B 0hOpMIICHUH; Ha
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OIIK-4

AOMOJHUTCIIBHBIC BOITPOCHI IIPH 3alIUTC
JaHbl HCIIOJIHBIC OTBCTHI.

Huskuit -
HEYJIOBJIETBOPHUTEI
BHO

CTaBUTCH, eciu JOTTYIICHBI
CyIIECTBeHHBIE  ommOku (B Xofe
JKCIIEPUMEHTa, B  OOBSICHEHUH, B
obopmieHUn PabOTHI, 0 TEXHUKE

0e30macHOCTH, B pab0Te C BEIICCTBAMHU U
npuOopamMu), KOTOPbIE HE HCIPABIISIOTCS
Jla’ke 10 YKa3aHUIO MPernoaBaTels.
CTaBHUTCS, €CIM JIOMYIICHBI OJIHA-JIBE
CyLIECTBEHHBbIE  OmuOKM (B Xofae
IKCIIEPUMEHTa, B  OOBSICHCHHH, B
opopMIIeHUU PadOTHI, M0 TEXHUKE
0e30MacHOCTH, B paboTe C BEUIECTBAMH H
npubopamu), KOTOPBIE HCIPABIAIOTCS C
TIOMOIIIBIO MPETO/IaBaATEIS.
a)paboTa BBIIOJIHEHA MTPaBHIIbHO, O€3
CYIIECTBEHHBIX OIIMOOK, C/ICJIaHbl BHIBOJIBI,
0) OIMyCTUMBI: HEIOJIHOTA MPOBEACHUS
Wi 0(hOPMIICHHUST DKCIIEPUMEHTA, OJTHA-/IBE
HECYII[ECTBEHHBIE OIMMOKKA B TIPOBEICHUU
Wi opopMIICHMM  OKCIIEPUMEHTa, B
npaBmiax pabOTel C  BEIIECTBAMH U
npubopamMu
a) paboTa BBITIOJTHEHA MTOJIHO, TIPABUIILHO,
0€3 CyIIEeCTBEHHbIX OIMOOK, C/IeJIaHbI
BBIBO/IBI;
0) SKCIIEPUMEHT OCYLIECTBIIEH M0 IUIaHy C
y4eTOM TEXHUKH O€30MacHOCTH W TPaBHII
paboThl C BelIecTBaMH M MPUOOpaMH;
B) HWMEIOTCS OpTraHM3aI[OHHBIC HAaBBIKU
(moIepKUBaeTCA YUCTOTa pabovero Mecra
W TOpSIOK Ha  CTOJE, OKOHOMHO
UCTIOJIb3YIOTCSI PEaKTUBBI).

[Toporossrii —
YZIOBJIETBOPUTEIIBH
0

ba3zoBblii — Xx0po110

Bricokuii -
OTJINYHO

UMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHHS
oT TpeboBaHuM K pedepupoBanuo. B
JaCTHOCTH:  T€Ma  OCBENICHA  JIWIIb
YaCTUYHO;  JONYLIeHbl  (haKTHYECKue
OLIMOKHU B COJepKaHUM pedepaTa Win npu
OTBETE Ha JIOMOJHUTENIbHBIE BOMPOCHL; BO
BpeMsI 3aIIUTHl OTCYTCTBYET BBIBO/I.

OCHOBHBIE TpeOoBaHMA K pedepary U
€ro 3alluTe BHIMOJHEHBI, HO TIPH AITOM
JOMyIIeHbl  HeAo4EéThl. B uacTHOCTH,
UMEIOTCSI HETOYHOCTH B M3JI0KCHUHU
MaTepuana;  OTCYTCTBYET  JIOTHUYECKas
MOCTIEIOBATEIPHOCTh B CYXKICHHSX; HE
BbIIEpKaH 00BEM pedepaTa; HMEIOTCS
YIyIIEHUs B oopmienun; Ha
JIOTIOJTHUTEJIbHBIC BOMPOCHI TMPU  3aIIUTE
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JIAHBI HETIOJIHBIC OTBETHI.

BBIIIOJIHEHBI ~ BCE  TpeOOBaHHS K
HanmMCaHWIO W 3ammre  pedepara:
o0o3HaueHa mpoOsemMa U 0O0OCHOBaHA €&
aKTyaJbHOCTb, CJIEJaH KPAaTKUH aHaIu3
pa3IMYHbBIX TOUYEK 3peHHS Ha
paccMaTrpuBaeMyr0 MpoOJieMy U JIOTHYHO
U3JI0KCHA coOCTBEHHAs MO3UIIHSA,
cOpMyITHPOBaHBI BHIBOJIBI, TEMa PACKPHITA
TIOJTHOCTBIO, BBIJICPXKaH 00BEM,
coOmofieHsl  TpeOOBaHUS K BHEUIHEMY
oopmiIeHHIO, TaHBl TPABUIBHBIC OTBETHI
Ha JIONIOJHUTEIIbHBIC BOIIPOCHI.

6.2 IIpomMe:kyTOUHAs aTTECTAMS CTYI€HTOB MO JUCHHUILINHE

IIpoMexyTouHass aTrecTranus SIBISETCS MPOBEPKOM BCEX 3HAHUI, HABBIKOB U YMEHUU
CTYJEHTOB, NPUOOPETEHHBIX B MPOLECCE M3YyUEHUS AUCUMILIUHBL. DPOpMON MPOMENKYTOUHOMN
aTTeCTalluy MO AUCLUILIMHE SBIsAETCS 3a4ET/9K3aMEH.

Jnst oLleHMBaHUSA PE3yNbTAaTOB OCBOCHMS JHUCLHMIUIMHBI IIPUMEHSETCA CIEAYIOLINE
KPUTEPUU OLICHUBAHUS.

Kpurtepun oneHKH 32 yCTHBIH OTBET Ha IK3aMeHe
Ouenka «5» (omauuno) cmagumcs, eciu:
1. MOTHO PacCKPBITO COACpIKAHNE MaTepuaia OuseTa;
2. Matepual U3JI0)KEH T'PaMOTHO, B OMPEIEICHHON JIOTMYECKOW IMOCIEA0BATEIIbHOCTH, TOYHO
UCIIOJIB3YETCS TEPMUHOJIOTHS;
3. MOKa3aHO YMEHUE WILTIOCTPUPOBATh TEOPETHUECKHUE TMOJIOKEHUSI KOHKPETHBIMH MPUMEPaMH,
MPUMEHSTh UX B HOBOU CUTYaIlHH;
4. TOpPOAEMOHCTPUPOBAHO YCBOGHHE paHEE U3YUYEHHBIX COMYTCTBYIOIIMX  BOIIPOCOB,
c(hOpPMUPOBAHHOCTH M YCTOWYMBOCTh KOMIETSHIINI, YMEHUN U HABBIKOB;
5. OTBET MPO3BYYAJl CAMOCTOSTENIbHO, 0€3 HAaBOSIINX BOIIPOCOB;
6. JOMyLIEHBl OJHA — JIB€ HETOYHOCTU IMPH OCBELIEHWH BTOPOCTENEHHBIX BOIPOCOB, KOTOPHIE
HCIIPABJISIOTCS TI0 3aMEYaHHUIO.
Ouenka «4» (xopouwio) cmagumcs, eciu:
OTBET YIOBIETBOPSET B OCHOBHOM TPeOOBAHMSIM Ha OIEHKY «5», HO MPH 3TOM HUMEET OJHWH U3
HEIOCTATKOB:
1. B M3NIOKEHUU AOMYIIEHbI HEOOIbIIINE TPOOEITbI, HE NCKA3UBIIINE COJEPKAaHUE OTBETA;
2. NOmyIIeHbl OJWH — JBa HEIOYeTa NPH OCBEIICHHWH OCHOBHOTO COJIEpKaHUS OTBETa,
MCIIPaBJIEHHBIE 110 3aMEYaHHIO IK3aMEHATOPA;
3. momyIieHsl omuoOKa Uiau 0oJiee BYX HEJOUETOB MPU OCBEIEHUH BTOPOCTENEHHBIX BOIPOCOB,
KOTOPBIE JIETKO UCTIPABIISAIOTCS 0 3aMEYaHUI0 SK3aMEHATOPA.
QOuenka «3» (y0081emeopumesibH0) CABUMICA, CIU:
1. HEMOJTHO WM HEMOCJIeNOBaTeIbHO PACKPBITO COJAEpKaHHE MaTepuana, HO MoKa3zaHo oOliee
MOHUMAaHWE BOMPOCa W TPOJEMOHCTPUPOBAHBI YMEHHUsSI, JTOCTAaTOYHBIC JUIsl JadbHEUIIEro
YCBOEHUSI MaTepuana;
2. UMENUCh 3aTPYTHEHUS WU JOMYIIEHBl OIIMOKW B OMpPENENICHUU TOHSATHUN, MUCIOJIB30BAHUU
TEPMHUHOJIOTUH, UCIIPABJICHHBIE TTOCJIE HECKOJIBKUX HABOJAIIMUX BOIIPOCOB;
3. TpW HEMOJHOM 3HAaHWM TEOPETHYECKOr0 MaTephaja BBISIBICHA HEAOCTaTOYHAsS
c(OpMUPOBAHHOCTH KOMIIETEHIINI, YMEHUN U HABBIKOB, CTYJIEHT HE MOXET MPUMEHUTH TEOPHIO
B HOBOU CUTyalluH.
Ouenka «2» (Hey0osnemeopumesibHo) CIaguUmcs, eciu;
1. He pacCKpBHITO OCHOBHOE COZIEp)KaHUE YIeOHOT0 MaTepuraa;
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2. 0OHapy»XEHO HE3HAHWE WJIM HETIOHMMAaHHWE OOJbIIeH WM HanOoJee BaXXHOW YacTH yueOHOTO
MaTepuana;
3. momy1ieHsl OIIMOKU B OMPE/CIIEHUN MOHATUH, IIPH UCIIOJIb30BAHUH TEPMUHOJIOTUU, KOTOPbIE
HE MCIIPABJIEHbI II0CIIE HECKOJIBKUX HABOSIIMX BOIIPOCOB.
4. He chOpMUPOBAHBI KOMIIETEHIIUN, YMEHHUS U HABBIKH.

Kputepuu omeHKH 3a YCTHBIN OTBET Ha 3a4eTe

- OLEHKAa «3a4TEHO0» BBICTABJISIETCS CTYNIEHTY, €CIIM BOMPOCHI PACKPBITHI, U3TI0KEHBI
JIOTHYHO, 0€3 CYyNIECTBEHHBIX OIIMOOK, MOKAa3aHO YMEHHE HJUIIOCTPUPOBATH TEOPETUUYECKHE
MOJIOKEHUS KOHKPETHBIMU IMPUMEpPaMH, MPOAEMOHCTPUPOBAHO YCBOEHHUE paHEEe H3YUYCHHBIX
BOIIPOCOB, CPOPMUPOBAHHOCTH KOMIETEHINH, YCTOHUYNBOCTD UCIIOIB3yEMbIX YMEHUI U HABBIKOB.
JlonyckaroTcs He3HaYUTeNbHbIE OIIUOKH.

- OLIEHKAa «HE 3a4YTE€HO» BBICTABIIAETCS, €CJIIM HE PACKPBITO OCHOBHOE COJIEp)KaHUE
yueOHOro MaTepuana; oOOHapyKeHO He3HaHHE UM HEOHUMaHue 0oJbIIel Ui HanboJsee BaxkHOU
YacTd ydeOHOTO MaTepuaia; IOMYyIICHBl OIMMOKH B OINpPENEICHWH MOHATHH, KOTOpPHIE HE
WCIPABIIEHBI TOCJIE€ HECKOJIbKUX HABOISIIMX BOMPOCOB; HE CPOPMHUPOBAHBI KOMIIETEHIIUHU,
YMEHHUS ¥ HaBBIKU.

Kputepuu onieHuBaHNs YCTHOTO 0TBETA HA MPAKTHYECKOM 3aHATHH

Pa3BepHyThIli OTBET CTyAEHTa J[OJDKEH IMPEACTaBIATh COOOM CBS3HOE, JIOTMYECKU
Mocle0BaTeIbHOE COOOIEHHE Ha 33JaHHYI0 TEMY, MOKa3blBaTh €ro yYMEHHE MPUMEHSTh
OTIpeieNIeHNs, MPaBIJIa B KOHKPETHBIX CITydasX.

Kputepuu onienuBanusi:

1) noMHOTY M PaBUIBHOCTH OTBETA;

2) cTeneHb OCO3HAHHOCTH, TIOHUMAaHUS U3y4YEeHHOTO;

3) s13p1KOBOE O(OPMIIEHHE OTBETA.

Onenka «5» cTaBUTCS, €CITU:

1) cTyneHT MONHO u3JaraeT MaTepuas, JAaeT MPaBUIbHOE OMNPENEIIEHHE OCHOBHBIX
MOHSATHH;

2) oOnHapyxuBaeT TOHMMaHUE MaTepuaia, MOXXeT OOOCHOBAaTH CBOM CYXKIEHUS,
MPUMEHUTH 3HAHUSA Ha NPAKTHKE, IPUBECTH HEOOXOAUMBIE IIPUMEPHI HE TOIBKO U3 YU4eOHUKA, HO
U CaMOCTOSITEIILHO COCTABIIEHHBIE;

3) wu3naraer Mmarepual IOCIEIOBATeNTbHO M TPABUIBHO C TOYKH 3pPEHUS HOPM
JUTEPATYPHOTO S3bIKA.

«4» — CTYJIEHT J1aeT OTBET, yIOBJICTBOPSIONINI TeM ke TPeOOBaHUAM, UTO U JJISi OTMETKH
«5», HO gomyckaeT 1-2 omuOKu, KOTOpblE caMm K€ HCIpaBiser, U 1-2 Hemouera B
M0CJIEI0BATEIBHOCTHU U SI3BIKOBOM O(OPMIICHUH U3J1araeéMoro.

«3» — cTyIeHT OOHapyKUBAET 3HAHWE U IIOHMMaHUE OCHOBHBIX ITOJIOKEHUH JTaHHOW TEMBI,
HO:

1) n3naraer Marepuas HEMOJIHO U JIOMYCKAaeT HETOYHOCTU B OIpPENETICHUH MOHITHI WK
(bopMyIUPOBKE MPABUI;

2) HE yMeeT J0CTaTOYHO TiIyOOKO M JIOKa3aTelhbHO OOOCHOBAaTH CBOW CYXXIEHUS W
MIPUBECTH CBOU MPUMEPHI;

3) w3naraer MaTepHall HEMOCIEIO0BAaTEIbHO W JIOMYCKAaeT OMIMOKA B S3BIKOBOM
0o(opMIICHUHN U3]1araeMoro.

OneHka «2» CTaBUTCS, €CIM CTYJACHT OOHApyXXWBaeT HE3HaHWE OOIbIIeH YacTu
COOTBETCTBYIOIIETO BOINPOCA, JOMYCKAaeT OWIMOKH B (OPMYJIHPOBKE OIpENeIeHUl U MpaBui,
HCKaXalolIe HX CMbICT, OeCHopsIOoYHO M HEyBepeHHO wu3naraeT marepuas. OneHka «2»
OTMEYaeT TaKHe HEIOCTaTKH B MOATOTOBKE, KOTOPBIE SIBISIOTCS CEPbE3HBIM INPEMSATCTBUEM K
YCHEIIHOMY OBJIaJIEHUIO OCIEAYIOLUUM MaTepUaJIOM.

O1eHKa caMOCTOSITEIbHBIX MUCbMEHHBIX H KOHTPOJILHBIX PadoT.

Onenka "S" craBUTCH, €C/IN CTY/CHT:

1. BeIOSTHWIT paboTy 6e3 OMIMOOK U HEIOUETOB;
2. nomycTuil He OoJiee OJTHOTO Hel0ueTa.
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Onenka "4" cTaBUTCS, €CIIM CTYJICHT BBITOJIHWI pa00Ty HMOJHOCTHIO, HO JOMYCTHII B HEM:
1. He Gosiee 0THOM HETPyOOI OMMOKHU ¥ OJHOTO HEIOYETa;

2. iy He 0oJiee ABYX HEJ0YETOB.

Ouenka "3" craBUTCS, €CJIM CTYACHT NPABUILHO BBIMOJHMI HE MEHEE ITOJIOBUHBI pA0OTHI
WJIM JIONTYCTHUJI:

. He OoJiee IBYX rpyObIX OMIMOOK;
. UM He 6osee oHOM TpyOOoH 1 0JTHOM HErpyOOl OMIMOKHU M OJTHOTO HEJ0UeTa;
. WK He OoJiee ABYX-TpeX HErpyObIX OMIHOOK;
. WJIK OJTHOM HErpyOoii OMMOKHU U TPEX HEAOUYETOB;
. WJIM TIPU OTCYTCTBHUHU OMIMOOK, HO MPU HATMYUH YETHIPEX-TISITH HEJIOUETOB.

Onenka "2" cTaBUTCS, €CIIM CTYACHT:
1. momycTua 94uCiIo OMMUOOK W HEIOYETOB MPEBOCXOJAIICe HOPMY, IIPU KOTOPOH MOXKET OBITh
BBICTaBJIeHA oricHKa "3";
2. WM €CJIH MPABUIIHHO BBITIOJTHIII MEHEE IMOJIOBUHBI PAOOTHI.

Onenka "1" craBUTCS, €CIIM CTYACHT:
1. HE PUCTYMAJ K BHIMOJHCHUIO PaOOTHI,
2. WY IPpaBUJILHO BBIMOJIHWII He Oosiee 10 % Bcex 3amaHuii.
OueHka BBITIOJTHEH NS JIA00PATOPHBIX PadoT

Ouenka "'5" cmasumcs, ecnu cmyoenm:

1) mpaBWJIbHO OIPEAEINII LENb ONBITA;

2) BbIIONHWI paboTy B TOJTHOM O0bEME C COONMIOJEHHEM  HEOOXOIUMOMN
MOCJICI0BATEIHHOCTH TIPOBEACHHSI ONTBITOB Y H3MEPEHUI;

3) camMOCTOSATEILHO M PAlMOHAJILHO BBIOPA M MOATOTOBHWJI JJISA OIBITA HEOOXOIUMOE
00opyi0BaHKE, BCE OIBITHI MPOBEN B YCIOBUSAX M PEXKHMaX, 00CCHCUYHMBAIOIIMX IOTyUECHUE
pE3yNIbTaTOB U BHIBOJIOB C HAMOOJIBIIIEH TOYHOCTHIO;

4) Hay4HO rPaMOTHO, IOTUYHO ONUCAJl HAOIIOAEHUS U COPMYJINPOBAII BHIBO/IBI U3 OTIBITA.
B npencraBneHHOM OT4YeTe MPAaBUIBHO U aKKYPATHO BBIMOJIHUI BCE 3aHCH, TaOIHIIbI, PUCYHKH,
YepTexH, rpa( UKy, BEIYUCICHUS U ClIETall BHIBOIBI,

5) mpaBUJILHO BBIMIOJIHUJ aHAJU3 MOTPEIIHOCTEH.

6) MpOosBISET OPraHU3al[MOHHO-TPY/IOBbIE YMEHHUs (MOAEpPKUBAET YUCTOTY pabouyero
MeCTa U MOPSAIOK Ha CTOJIe, IKOHOMHO HCIIONIb3YET pacXOJHbIe MaTepUabl).

7) SKCHEPUMEHT OCYIIECTBJISET IO IUIaHy C YYETOM TEXHUKH OC30IMaCHOCTH W TIPABHII
paboThI ¢ MaTepualiaMu U 000pPYyI0BAaHUEM.

Ouyenka "4" cmaeumcs, ecnu cmyoenm 6blno iU mpedosanus K ouenke ""5", no:

1. OTBIT MPOBOUI B YCTIOBHSIX, HE 00ECIIEUNBAIOIINX JOCTATOYHON TOUHOCTH H3MEPEHU;

2. iy OBUTO TOMYIIEHO ABA-TPU HEJIOUETA;

3. unu He 6osee OAHOM HerpyOoii OMMUOKK U OJTHOTO HEe0UeTa,

4. WM SKCIIEPUMEHT MPOBEJICH HE MOJTHOCTHIO;

5. WM B ONMHMCAHWU HAOTMIOJEHWI M3 OMBITa JOMYCTUI HETOYHOCTH, BBIBOJBI CIENal
HETIOJIHEIE.

Ouenka "'3" cmasumcs, echu cmyoenm:

1. mpaBWJIBHO OMpENeNIM IIeNIb ONBITA; PabOTy BBIMIOJNHSET MPABHILHO HE MCHEE 4YeM
HATIOJIOBUHY, OJJHAKO 00BEM BBIITOJIHEHHOM YacTH TAKOB, YTO TMO3BOJISET MOTYYUTh MPaBUIbHBIC
PE3yJIbTAThI U BBIBOJIBI IT0 OCHOBHBIM, MIPUHITUITHAIBHO BaYKHBIM 3aa4aM paOoTEHI;

2. uiau noadop o0opynoBaHUS, 0OBEKTOB, MATEPUAIIOB, a TAKXKE paOOTHI IO HAYAITy OMBITA
MIPOBEJI C TIOMOIIBIO YUUTENS; WIH B XOJE TMPOBEACHHS OIBITA W U3MEPECHHUH OBLTH JOMYIICHBI
OIIMOKY B OMMHMCAHUU HAOIIOIeHUH, (DOPMYITHPOBAHUH BHIBOJIOB;

3. OMBIT IPOBOJMJICSA B HEPAIMOHAIBHBIX YCIIOBUSAX, YTO TMPHUBEIO K IOTYYCHHIO
pE3yNbTATOB ¢ OOJBIIEH MOTPEIIHOCTHIO; UM B OTYETE OBUTH JOMYIIEHBI B O0IIEH CIOKHOCTH HE
OoJsiee IBYX OMIMOOK (B 3alMCSIX €IWHHMI], U3MEPCHUSIX, B BBIYUCICHUAX, Tpadukax, Tabnumax,
CXeMax, aHAIM3€E MOTPEIIHOCTEH U T.J.) He MPUHIIUITAATIHLHOTO ISl TaHHOW paboThI XapakTepa, HO

DA W~

22


http://220-volt.ru/
http://220-volt.ru/

MOBITUSIBIIMX HA PE3yJIbTAT BBIMOJHEHUS, WM HE BBITIOJIHEH COBCEM WJIM BBHIMIOJIHEH HEBEPHO
aHaJIMU3 MOIPEIIHOCTEMN;

4. nomyckaer rpyOyr omuOKy B X0J€ dKCIepuMeHTa (B OOBSCHEHHUH, B O(DOPMIICHUH
paboTbl, B COONIONEHUM MpPaBUJ TEXHUKM OE€30MAaCHOCTH MpuU paboTe C MaTepuajaMu |
000pyI0OBaHUEM ), KOTOPasi UCIIPABJISCTCS 110 TPECOOBAHUIO YUUTEIIS.

Bonpocs! k 3a4ety no pasgeny ®@uznyeckne 0CHOBbI MEXaHUKH U TEPMOIMHAMUKH

PaBHOMEpHOE PaBHOYCKOPEHHOE NMPSMOJIMHEHHOE IBUKEHUE.

JIBr>KeHUE TOYKH 11O OKPY>KHOCTH.

KoneGaTtenbHoe ABMKEHHUE.

3akoHbl HproToHA.

MexaH1uecKue CUIIbI.

Pabota cuitel, MOIITHOCTh, KWHETUYECKAst SHEPTHs, TOTCHIUANbHAs SHeprus. CBsI3b CHIIBI

C IOTEHIMAIbHOU SHEPTUEH.

3aKOHBI COXPAaHEHHS UMITYJIbCA U SHEPTHH.

8. MOMEHT HMHepIMH, MOMEHT CUJbl, MOMEHT HUMIIyJbCa. 3aKOH COXPaHEHHs MOMEHTa
UMITYJIbCA.

9. PeaktuBHOE JBMXEHUE, ypaBHeHUss Memepckoro u L{nonkosckoro.

10. Y nap 2-x mapos.

11. Ponb 3aKOHOB COXpaHEHUS B (DU3UKE U XUMUHU.

12. DnemenTapHas TEOpHUs TUPOCKOTIA.

13. YcnoBue paBHOBECHUS TBEPOro Tela.

14. /IBmwxeHue Tena npy HATMYUU TPEHHUSL.

15. T'mapo - adpocraruka.

16. JIBmkeHue Tena B BA3KOH JKUIKOCTH.

17. TlogpemHas cuia B )KUAKOCTSX U ra3ax.

18. Cunbt unepuuu. [IposiBneHre cuia HHEPIUK Ha 3eMute.

19. DnemeHTHI cienUaTbLHON TEOPUN OTHOCUTELHOCTH.

20. Ynpyrue cBOICTBa TBEP/BIX TEIl.

21. 3aryxarolye 1 BbIHYKICHHBIE Konebanus. Pe3onaHc.

22. YpaBHEHUE JBIDKEHUS BOJTHBI. DHEPrus BOIHBL BekTop YMoBa.

23. DIeMEeHTHI aKyCTUKH.

24. JIsmxenue miaHer. 3akoHbl Kertepa.

25. BcemupHOe TATOTEHHE.

26. DneMeHTapHast TEOPHS OIS TATOTEHHUS.

27. DKcrepuMeHTallbHOe 000CHOBaHNE MOJIEKYJISIPHO-KMHETHUECKOW TEOpUH BeIllecTBa U
ocHoBHOe ypaBHeHne MKT s ras3os.

28. I'a30BbIE 3aKOHBI.

29. VYpaenenue Kianeiipona-MeHeneeBa.

30. M3mepeHue TemmnepaTyphbl.

31. M3mepeHue naBlICHUS.

32. V3mepeHue cKOpoCcTel MOJIEKYJI.

33. Pacnpenenenue ckopocTeld MOJISKYIT M0 MaKcBeLTy.

34. bapomerpuueckas popmyIa.

35. Pacnpenenenne Makcpeia-bonbsimana.

36. OmnsiT [Ieppena.

37. Pacnpenenenue 3HEPTUi U MOJIEKYJI TI0 CTETIEHSIM CBOOO/IBI.

38. Cpennsis anvHa cBOOOIHOTO Mpodera MOJIEKYII.

39. JIuddysus razos.

40. BszkocTb ra3os.

41. TenmonpoBOAHOCTb Ta30B.

ouhkwdE

~

23



42. MeTobl U3MEPEHU HU3KUX JTABICHUM.

43. TlapameTpbl COCTOSIHUS TEPMOJIUHAMHYECKON CHCTEMEI.

44. TlepBoe HayaJI0 TEPMOJUHAMUKH U €r0 IPUMEHEHUE K U30MPOIIECCaM.
45. TennoeMKoCTb. BbIBOJ ypaBHEHHS aradaThl U MOIUTPOIIBL.

46. Ternosbeie mamuHabl. [ukn KapHo.

47. PeanpHble nukibl. HeocylecTBUMOCTh BEUHBIX JBUTATENEH.

48. TlpuBeneHHas TEMI0TAa. DHTPOIHSI.

49. CraTHCTHYECKOE UCTOJIKOBAaHUE BTOPOTO Hayasla TEPMOJUHAMUKH.
50. Teopema Hepncra.

51. PeanbHble ra3el. YpaBHeHue Ban-nep-Baanbca.

52. Dddexr Ixoynsa-Tomcona. CKMKEHHE Ta30B.

53. ®azoBeie nmepexonabl. YpaBHenue Knaneiipona-Knaysuyca.

54. KanwiispHbie SBICHHUS.

55. PactBopbl. OcMOTHYECKOE 1aBIICHUE.

56. AMopdHBIC U KPUCTALINYECCKUE TEa.

S7. Kunkue kpucTaibl.

58. MexaHunueckue CBOICTBa KPUCTAIIIOB.

59. TemuoBbIe CBOHCTBA KPUCTAJLIOB.

60. [InaBnenue u kpuctanmuzanus. Jluarpamma paBHOBeCHs TBEPIOM, )KUIKOM U ra30Boi (a3.
61. Knmaccudeckas u KBaHTOBasi TEOPUHU TETFIOEMKOCTH TBEPIBIX TEIL.

Bonpocsl K 3k3aMeHy 10 pa3jiesay JJeKTPU4ecTBO U MAarHETH3M
Onextpuueckue 3apsabl. CBoiicTBa. Bzaumoneiicteue 3apsaos. 3akoH Kyiona.
Onektpuueckoe rmnone. HampsokeHHOCTh monsi, rpaduueckoe wuzoOpaxkenue. [IpuHImn
CYNEPIO3ULIUH.

Pabora cun snexktpocrarnyeckoro nodsi. [lorennnan. DKBUMOTEHIIUATbHBIE TTOBEPXHOCTH.
Teopema Octporpanckoro-I'aycca. [Ipumeps pacuera mossi.

CBs13p MEX Ay HAIPSDKEHHOCTBIO M IOTEHLIMAIIOM JIEKTPUYECKOTO MOJIS.

Jumnone. [eiicTBHE 3JIEKTPUYECKOTO MOJISl HA JUTOJb.

ITpoBOHUK B 3JIEKTPUUYECKOM MOJIE. DJIEKTPOCTATUUECKAS 3alUTA. 3a3€MJICHUE.
[Tonsipusanus AMANEKTPUKOB. BUIbI oS prU3anum.

OnextpoeMkocTb. KongeHcaTopsl. Buael coeqHeHHN.

OHeprus U MIOTHOCTb SHEPTUH JIEKTPUUECKOTO MOJIS.

Onextpuueckuil Tok. Hocurenu 3apsna.

3akon Oma. ConpoTuBiIeHNE TPOBOJIHUKOB.

[TonsiTue o cBepxnpoBogHUKax. [IoHATHE O CBEPXIIPOBOAMMOCTH.

O/1C ucrounuka. 3akoHa Oma /1711 HEOTHOPOJAHOTO y4acTKa LEMH.

Pabota BbIXOa 3IEKTPOHA. DMUCCHS 3JIEKTPOHOB.

TepmonnexkTpuueckue spieHus. Tepmonapa.

OneKTpoHHBbIE JIaMIIbl. [IpuMeHeHne 3JIeKTPOHHBIX JIaMII.

Knaccuueckas Teopust IpoBOAMMOCTH METAILIOB.

DneMEeHTBI 30HHOM TEOPUH TBEP/BIX TEIL.

[TonynpoBoguuku. CoOCTBEeHHAs! M MPUMECHAs POBOJAUMOCTD MOIYITPOBOIHUKOB.
JbIpOoYHO-371eKTPOHHBIN nepexo. [IpuMeHeHrne noaynpoBOJHUKOBBIX IPUOOPOB.
Nonuzanus monexyin. Tok B ra3ax. [lonarue o miuasme.

DNeKTpONpPOBOIHOCTb KUAKOCTEN. 3akoHbl Dapanest.

MaruutHoe nosne. MHyKuus, HanpsbKeHHOCTh MarHUTHOTO TOJIS.

3axoH buo - Casapa - Jlamnaca. Pacuer HanpspkKeHHOCTH MarHUTHOTO TOJIS.

3akoH Amriepa. Pamka ¢ TOKOM B MArHUTHOM IIOJI€.

Cuna Jlopenua. 3¢ ekt Xomna.

JIBuKeHMe 3apsKEHHBIX YaCTHIL B 3JIEKTPUYECKOM U MarHUTHOM MOJISIX.

. SIBIIeHME DIEKTPOMArHUTHOM UHAYKLUH.

SBnenue camonHaykuun. B3aumuas uaayknus. Tpanchopmarop.
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31.
32.
33.
34.
35.
36.
37.

38.

HBOo~NOoO O RWDN

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.

0.

OHeprus U MIOTHOCTb SHEPIMH MATHUTHOTO I1OJIA.
Cucrema UHTETpaIbHBIX YpaBHEHUM MakcBesa.
MaruuTHbIi, MEXaHUYECKU MOMEHTHI 3JIeKTpoHa. CriiH. MarHuTHBIM MOMEHT aToma.
MarHuTHbIE CBOMCTBA BELIECTBA.
KonebarenbHblit KOHTYp. DJIEKTPOMAarHUTHbIE KOIeOaHMs.
OnexTpoMarHuTHeIe BOJIHBI. [1Ikana 3J1eKTpOMarHUTHBHIX BOJIH.
Ilepemennbiii Tok. BekTopHbie nuarpamMmbl. 3akoH Oma 1Jig mepeMEeHHOro Toka. Pe3oHaHc
HaIPSKEHUHN.
OneKkTpudecKkre CBOOOAHbIE, 3aTyXalOIIHe, BEIHYK/IEHHbIE KOJIeOaHusI.
Bonpocsl k 3a4ery no paszaenay Onrtuka. KantoBas ¢pusuka
CrnoxeHue rapMoHHUYecKuX Kosebanuil. OnpeeseHue aMIuInTy/ 16l U Qa3sl
PE3yNbTUPYIONUX KOJIeOaHUH.
WuTepdepeniiys, ycaoBUs OCyIECTBICHHs HHTepdEepeHInd B onTHKe. KOrepeHTHOCTb.
Crioco0bI OCylIecTBICHUSI HHTEPPEPEHIINH B ONITHKE.
OnpezneneHre MaKCUMyMOB U MUHUMYMOB B UHTEP(EPEHIIHH.
OnTuueckuii myTh. TayTOXPOHU3M ONTUYECKUX MYTEH.
WuTepdepeHIiys B TOHKHUX IJICHKaX Ha IIPOCBET (OTpaKeHHeE).
[Tostochl paBHOTO HAKJIOHA, IOJIOCHI PABHOM TOJILMHBI.
Konbiia Herotona.
IIpocBeTtiieHHE ONTUKMU.
HNurtepdepomerp Maiikenbcona, @adpu - [1epo.
Hudpaxmus ceera. [Ipunnun [roiirenca-dpenens.
Jloka3aTesnbecTBO NPSAMOIMHEMHOCTH PAaCIPOCTPAHEHUS CBETA.
Hudpaxus OpeHens Ha KPYTJIOM OTBEPCTHH U SKpPaHe.
Hudpakuus OpayHrodepa Ha 0JTHON IIEIH U ABYX IIETAX.
Judpaxnuonnas pemerka. OnpeseneHnue, OCHOBHbIE XapaKTEPUCTUKH, YCIOBUE MaKCUMyMa
¥ MMUHUMYMa, pa3peniaroas CrioCOOHOCTb.
EctecTBeHHbII U MONIIpU30BaHHBIN CcBET. 3akoH Maitoca.
[Tosrydenue nonspusoBaHHoro ceeta. [lonspuzanns npu oTpakeHUH U MPETOMIIEHUN. 3aKOH
bprocrepa.
JIBOMIHOE JTy4enpeIOMIICHHE.
[Tonsspu3annoHHbIE TPUOOPBHI.
WuTepdepeHiiys moaspu30BaHHbIX JTydeH.
OcHOBHBIE TIOJIOKEHUSI TEOMETPUUYECKON ONTHKH.
[Tpuanun @epma. BbIBOI 3aKOHOB OTpa)kKEHUS U MPETIOMIIEHHSI CBETA.
BriBoa popmyisl chepruueckoro 3epkana. [loctpoenne n3odpaxeHuil B 3epkanax.
[Tpenomnenue Ha cepuuecKoil MOBEPXHOCTH.
Tonkue nun3bl. BeiBoa Gpopmyssl ToHKOM I1H3EI MeToI0M ["aycca u metogoM HeroToHa.
XapakTepUCTUKHU TEIJIOBOro u3nyueHus. 3akoH Kupxroda.
3aKOHBI U3TYUYECHHUS JIJIsl YEPHBIX TE.
WutepdepeHiiys moaspu30BaHHbIX JTydeH.
dotordpdext. Cxema onbita CtoneroBa. BAX. 3akonsl pororddekra. YpaBHeHuE
OWHIITENHA.
O¢ddext Komnrona.
CriekTpanbHbIe 3aKOHOMEPHOCTH BOAOPOA0No00H0r0 aroma. @opmyia bansmepa.
[Toctynatel bopa. DneMenTapHas Teopusa. DHEPTUS CTALIMOHAPHBIX COCTOSHUIM.
Onpenenenue paarycoB OpOUT JIEKTPOHA U CKOPOCTEH 2JIEKTpOHA Ha OpOUTaX.
Paccuurath TeopeTHueckoe 3HaueHue noctossHHou Pundepra.
I'unoresa ne bpoiinsa. Bonusl ne bpoiiis.
Hudpakmus mukpodactuil. COOTHOIICHHE HEOTIPEACIICHHOCTEH.
VYpasuenue Lpenunrepa. OOuuii u cTalluoOHapHBINA CITydau.
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38. CroHTaHHOE M UHAYLHPOBaHHOE u3inydyeHue. MuBepcus. OTpuLiaTeaIbHOE MOTIOUICHUE.
Jlazepsl. 3-x 1 4-X ypoBHEBasi CUCTEMa HAKAUKH.
39. EcrecTBeHHas pauoakTUBHOCTD: O-, -, Y — pacnan. [IpaBuna cmemienus. 3akoH
panuoakTuBHOTrO pacnazaa. Ilepuoxa nonypacnana. AKTUBHOCTB. MckyccTBeHHas

pPaaAruOaKTUBHOCTD.

40. Crpoenue siapa. DHEpTUs CBSI3U sAapa. Y AenbHas d3Heprus cBsizu. CTabuibHbIC U

HecTaOWIbHBIE si/ipa. SIIepHbIe CUIIBL.
41. SAnepuble peakuuu. TUIIBI sIIEPHBIX pEAKLIUM.
42. dyHnamMeHTalbHbIe B3aUMOJICicTBUA. B3auMHble peBpalieHus BelecTBa u moJsl.
43. KBapKoBBIii COCTaB 3J€MEHTAPHBIX YACTHII.
44, Kocmuueckue nyuu. [leppuuHoe 1 BTOpu4yHOE U3ITyUyeHUsI. Msrkas 1 j)kecTKasi KOMIIOHEHTA.

ITonsipHble cusHUS.
45. TpexoBbie TPpUOOPHI.

46. YckopuTenu 3apsHKCHHBIX YaCTHII.

6.3 TunoBblie KOHTPOJIbHBIC 3aIaHUA UJIU UHBIC MaTE€pUuaJbl, HeOGXOI[]/IMbIe AJIA
OLICHKH PE3YyJbTAaTOB 0CBOCHUSA TUCHHUITIINHDBI

TPEBOBAHUS K ®OPME OTUETA 110 JIABOPATOPHOI PABOTE

6.3.1

OLEHOYHBLIE

«PU3UKA-2 CEMECTP»

CPEJICTBA

CO®OPMUPOBAHHOCTU KOMITETEHIH YK-1

TecTbl copepIKaT ClIenyIone TUTIBI 33JJaHUuN

JULS

ITPOBEPKU YPOBHS

Tun 3apanusa Ne zamanua | Bec 3aganus PesyabTar oneHuBaHus
(0amn) (0ass1B1, MOJTyYEeHHBIE 32
BBLINOJITHEHHUE 3aaHuA /
XapaKTepPUCTHKA MPABUJIBLHOIO
oTBeTAa)
3aaHus 3aKpHITOTO THIA C 1,2,3,4 1 6amn I 6 — monmHOE TIpaBUIILHOE
BBIOOpOM OJIHOTO COOTBETCTBHUE;
npaBuibHOrO oTBera (1 —4
) 0 6 — ocTanbHbIE Clly4an
3aaHus 3aKpHITOTO THUIA C 56,7 2 Oaiuta 2 0 - TmonHOE TMpaBHIBHOE
BEIOOpOM HECKOJIBKHX COOTBETCTBHE
MPaBWJIBHBIX OTBETOB (2 U3 (mocneoBaTeNnbHOCTh BapUAHTOB
4) OTBETa MOXKET OBITH J11000H);
1 6 — ecnu nomyiieHa oOJHA
omuOKa / OTBET MpPaBUJIbHBIN, HO
HE IIOJIHBIN;
0 6 — ocTanbHbIE CIy4Yan
3ajaHus 3aKpBITOTO THUIIA 8,9, 10 2 dayuta 2 0 - TmonHOE MpPaBHIBHOE
Ha YCTaHOBJICHHE COOTBETCTBHUE;

26



cootBeTcTBUs (3 Ha 3 u 4
Ha4)

1 6 -

omuOKa / OTBET MPaBHIIBHBIN, HO

€Clin JomyuicHa oaHa

HE IIOJIHBI;

0 6 — ocTanbHBIE Caydan

3amanus 3akpeiToro tuma | 11,12, 13 2 Oamta 2 0 — TmojgHOE TpaBUIIBLHOE
Ha YCTaHOBJICHHE COOTBETCTBHUE;
II0CJIEOBATEILHOCTH
1 6 — ecium JjomylieHa oJHA
omuOKa / OTBET MPaBUIIBHBIN, HO
HE IIOJIHBI;
0 6 — ocTanbHbIE CIyYan
3aaHus OTKPHITOTO THUIIA C 14, 15 3 Gama 3 0 — TmoJHOE TPaBUIBHOE
KpaTKUM OTBETOM COOTBETCTBHUE;

0 6 — ocTanbHbIE Cay4Yan

®opmupyeMasi KOMIIETCHIUSA

Nupukaropsl ¢chpOPMHAPOBAHHOCTH
KOMIIETeHII U

YK-1.

KPUTHUYECKHUM aHaNIMU3 U CUHTE3 UH(pOpMalnu,

CnocobeH  OCYIIECTBISATH  TOWCK,
IMPUMCHATH CUCTEMHBIN noaxoa i peIICHUA

IIOCTABJICHHBIX 3a1a4

VK-1.1. AnHanusupyer 3aaady, BbIIEISAS €€
YK-1.2.

Omnpenensier, UHTEPIPETUPYET U PAHKUPYET

0a30BbIE COCTAaBIIAIOIIHE. .

nHpopManmoo, TpeOyeMyro Ui peleHus
MIOCTaBJIEHHON 3aJauu. . YK-1.3.
OcymecTBiser noMCK HHpOpManuu  AJs
peuieHuss  MOCTaBJIEHHOM  3aJa4d 10
Pa3IMYHBIM THTIAM 3aIPOCOB.

VK-1.4. TIlpu o6paborke wuHpOpMAIUH

oTanyaeTr (hakThl OT MHEHHH, HHTEPIpETALUH,
OLIEHOK, ()OPMUPYET COOCTBEHHBIE MHEHHS U
CYKIECHMsI, apryMEHTHPYET CBOM BBIBOJBI U
TOUYKY 3PEHHs, B TOM YHCJIE C NPUMEHEHHEM

¢unocohckoro NOHATUHHOTO anmapara.

VYK-1.5.

BO3MOJXHBIC

PaCCManI/IBaeT n npeainaracTt

BAapHaHTEI PEIICHUA
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MOCTABJICHHOM  3aJa4H,  OLEHUBasg  MX

JOCTOMHCTBA N HCAOCTATKH.

Tect 1 mo pucuumInHe
«PU3UKA-2 CEMECTP»

1. Tesno nBUKETCS MO OKPYKHOCTHU € MOCTOSIHHOM 1O MOAYJI0 CKOpPOcThI0. Kak HanpasJ/ien
BEKTOP ero yCKopeHus B J1000i ToUKe TpaeKTOpUmn?

1) [To xacarenbHOM K TPACKTOPHH.

2) K uenTpy okpyXHOCTH (LIEHTPOCTPEMUTEIBHOE YCKOPEHHE).
3) OT ueHTpa OKpy>KHOCTH.

4 Baonb pagnyca, HO HalpaBlIeHUE 3aBUCUT OT CKOPOCTH.
OtBer: 2

2. Kak u3MeHMTCSl CHJIa TPAaBUTANMOHHOIO TPUTSKEHUS MEXKIY JIABYMS TOYE€YHBIMH
MaccaMM, ecJIM PacCTOsIHUE MeKIy HUMM YBeJUYUTh B 3 pa3za?

1) Ymenbmutes B 9 pas.
2) Ymensbimutes B 3 pasa.
3) YBenuuuTtcs B 3 pasa.
4) He uzmeHnurcs.

Otser: 1

3. B kakoM U3 mnepevyHCJEHHBIX NMPOIECCOB BHYTPEHHsISI JHEPrusi WAeaJbLHOI0 ra3a He
u3MeHsierca?

1) N306apHoe HarpeBaHue.
2) N30x0pHOE OXJIaXICHHE.
3) AnuabaTHoe paciIupeHue.
4) N30TepMHUEeCcKOe CHKaTHE.
Ortger: 4

4. Ilpu kaKoM JIBHKEHUH TeJIa ero TAHreHUMAIbHOE YCKOPeHHe PABHO HYJII0, 2 HOPMAaJIbHOE
— NOCTOSIHHO ¥ OTJIMYHO OT HyJas?

1) PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.

2) PaBHOYCKOpEHHOE PSIMOJIMHEHHOE IBHKEHUE.
3) PaBHOMEpHOE NPSAMOJIMHENHOE JBUKEHHE.

4) HepaBHOMEpHOE KPUBOJIMHEWHOE JIBUKEHUE.
Ortser: 1

5. Kakue u3 mepevyHCJCHHBIX CHJ SIBJISIIOTCS KOHcepBaTHBHbIMHM? (BbiOepure aBa
BAPHAHTA)

1) Cuna TspxecTH.

2) Cuna ynpyrocTH MpyXHUHBI (B UI€TbHOM CIIydae).
3) Cwta TpeHUsl CKOJbKEHUS.

4) Cuia cOnpoTHBIIEHUS BO3AyXa.

Otser: 1, 2

28



6. MoMeHT MMITYJIbCA 3aMKHYTOM CHCTEMbI MATEPHAJIBHBIX TOYEK COXPAHACTCSH, €CJIM:

1) CymMa MOMEHTOB BCEX BHEIIHUX CHJI, IEHCTBYIOIIMX HAa CUCTEMY, PaBHA HYIIIO.

2) CymMMa MOMEHTOB BCEX BHYTPEHHUX CUJI, JEHUCTBYIOIMX HA CUCTEMY, PaBHA HYJIIO.
3) Ha cucteMy He NeHCTBYIOT BHEIITHUE CHUITBI.

4) Cucrema ABMXKETCA MTOCTYNATENBHO.

Ortser: 1, 4

7. IlepBbiii 3axkoH TepmoauHamMuku (Q = AU + A') saBasgerca MareMaTH4YeCKUM
BbIPpa’KeHUEeM:

1) 3akoHa coXpaHEHHUs U IPEBPAIIECHUS SHEPTUU.

2) 3akoHa COXpaHEHHUs UMITYJIbCA.

3) IIpuHIHIIa S5KBUBAIIEHTHOCTH TETUIOTHI U PAOOTHI.
4) YcnoBus TEMJIOBOIO PaBHOBECHS.

Otsert: 1, 3

8. YcranoBuTe cooTBeTCTBHE MEKAY (PU3HYECKOIl BeTHUNHON U opMy.J10ii 11d ee pacyeTa.

1. Kunetndeckas Heprust Bpamniarorierocs tena : A) [w?/2
2. Pabora cunbl Tpenus : B) [Fp - S| - cos(180°)

3. Moaynb momenTa cuitbl : B) F - 1 - sina

4. Umnynbc Tena : ') mv?/2

9. YcraHoBHTE COOTBETCTBHE MeXAy BHAOM JedopMaluu TBepAOro Tejla Wu
XapaKTepPU3yIIHM ero MoayJieM YIPyrocTH.

1. Becectoponnee cxarue : A) Moayns FOura
2. Pactsxenne/cxxatue : b) Moaynb casura
3. Cusur : B) Moayiib BCECTOPOHHETO CHKAaTHsI

10. YcTaHoBUTE COOTBETCTBHE MEKAY MOHATHEM MEXAHUKH U €10 eqMHUIel H3MEPECHUsA B
CH.

1. Moment unepuuu : A) Hetoton-metp (H-M)
2. Mowment umnynbca : b) Kunorpamm-merp B kBajpare (Kr-m?)
3. MowmenT cuiiel : B) KunorpamMm-metp B kBazipate B CeKyHAY (Kr-m?/c)

11. YcranoBure NPpaBUWIBHYIO MOCJACA0BATCJIbHOCTDb 3TANIOB PEHICHUSA 3aJdadd JUHAMUKH
MOCTYNNATECJIbHOT0 IBUKCHUSA.

A) Bpi0op nHepUHaIbHONW CUCTEMBI OTCUETA U KOOPAMHATHBIX OCEH.

b) Ananus cui, IEHCTBYIOIIMX Ha KaXKJ10€ TEJO.

B) 3anucek ypaBuenuit apmxenus (11 3akona HeiotoHa) B BekTopHO# hopMme.
') Ilepexo/1 K CKaJIIpHBIM YPaBHEHUSIM B ITPOEKIUAX Ha BHIOPAHHbIE OCH.
/1) Pemenue cucreMsl ypaBHEHUI 1 aHAJIU3 PE3yJIbTaTa.

12. PacnoJioxkure (pa3pl BemiecTrsa B MOPSIAKE BO3PACTAHUS CTENEHU YNOPSAA0YEHHOCTH
PaCIO/I0KeHUs YACTHII.

A)T'as.
b) Kunkocts.
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B) Kpucrannudeckoe TBeppoe TeIo.
13. YcraHoBHTE NOCJI€10BATEIbHOCTH COOBITHH NPHU cOBepiieHnH nukiIa Kapno.

A) M3oTtepMuyeckoe pacimpeHue.
b) AnunabaTHoe pacuimpeHue.

B) U3otepmuueckoe cxaTue.

I') AnnabaTtHoe cxxarue.

14. MaTepuajibHasi TOYKAa Maccoi 2 Kr JABHKeTCS MO 3aKkoHy X(t) = 1 + 2t + 3¢ (m). Uemy
paBeH MOIYJIb PABHOJECTBYIOIEN BCeX CHJI, AeicTBYIOIMX HA TOuKy (B H)?

OtBer: 12 (Pemenne: a(t) =x"(t) = 6 M/c*; F=ma=2-6 =12 H)

15. Onpenenure KIIJI naeanbHoii TenioBoii MamuHbl, padoraomei no uukiay Kapno, ecian
Temmneparypa Harpesares 427 °C, a temneparypa xoJjoanibanka 27 °C. OTBer Bbipasure
B IIPOLIEHTAX.

Otser: 57 % (Pewenue: ) = (1 — Txon/Tuarp)-100 % = (1 —300/700)-100 % =~ 57 %)

®opmupyeMasi KOMIIETCHIUSA Nupukaropsl ¢chpOPMHAPOBAHHOCTH
KOMIIETeHII U

OIIK-3. Cnocoben mnpumeHsaTh pacuetHo- | OIIK-3.1. Ilpumenser Teopernyeckue u
TEOPETUYECKHE  METOAbl [  W3Y4YEHHMs | MOJTYSMIUPUUYECKHE MOJENU IpHU pPElIeHUuU
CBOMCTB BEIIIECTB U MTPOLIECCOB C UX y4aCTUEM | 3a/1a4 XMMHUYECKOH HarpaBieHHOCTH. * OIIK-
c HCIIOJIb30BaHUEM coBpeMeHHOM | 3.2. Hcnonb3yeT craHgapTHOE MPOrpaMMHOE
BBIYHCIIUTEIBHON TEXHUKU obecrieyeHne pu peleHnn 3a1a4
XUMHYECKON HAMPABIECHHOCTH.

Tect 2 Mo IMCHUMILIINHE
«OPU3UKA-2 CEMECTP»

1. I[.Tlﬂ pacueTra JaBJICHUA PEAJBHOI0 rasa B MOAEJIH Baﬂ-nep-Baaﬂbca B YpPaBHEHHE
BHOCHATCHA NMONIPABKHU, YYMTBIBAIOIIIHE:

1) TonbkoO KOHEUHBIE pa3MeEPBI MOJIEKY L.

2) TonpKO CUIIbI IPUTSHKEHUS MEXKTY MOJIEKYJIaMu.

3) U xoHEeuHBIE pa3MepPbI MOJIEKYJI, U CUJIbI IPUTSKEHUS MEXY HUMH.
4) DIeKTPUYECKYIO TPOBOIMMOCTH Ta3a.

Ortser: 3

2. YpaBuenne Kianeiipona-Mengeseesa (pV = vRT) siBiasiercs TeopeTH4ecKoil MOJeJIbIO,
KOTOpasi HanboJ1ee TOYHO MPUMEHUMA JIJIs1:

1) Pa3zpesxeHHbIX ra30B NpU HE CIUIIKOM HU3KUX TEMIIEpaTypax.
2) I'a30B BOJHM3U TeMIepaTypbl KOHCHCAIUH.
3) XKunkocrei.
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4) T11OTHBIX Ta30B MIPH BBICOKUX JIABJICHHUSX.
Otser: 1

3. Hpouecc KUIICHUS KUIKOCTU IIPU MOCTOSTHHOM BHECUIHEM NaBJICHUU ABJISICTCH:

1) N30x0opHbIM.

2) N3otepMuueckum.

3) N300apHO-N30TEPMUUYECKUM.
4) AnnabaTHbIM.

Ortger: 3

4. IloBepXHOCTHOE HATSKEHUE KUIAKOCTH OOBSICHAETCHA ¢ TMO3UIUHM MOJEKYJIAPHO-
KHHETU4YeCKOl Teopum:

1) M36b1TKOM NOTEHIMATIBHON SHEPIHUH MOJIEKYJI B IOBEPXHOCTHOM CJIOE.
2) bonbliiel CKOPOCTHIO IBUKEHUSI MOJIEKYJI Ha TOBEPXHOCTH.

3) OtcyTcTBUEM CHIT IPUTSKEHUS MEXY MOJIEKYJIaMH KHJIKOCTH U rasa.
4) I1osHBIM OTCYTCTBUEM HCIIAPEHHUS.

Ortser: 1

5. Kakue u3 nepe4ncjieHHbIX NAPAMETPOB SIBJIAIOTCH UHMEHCUBHbIMU (HEe 3aBUCSAIIMMHU OT
Macchbl cUCTeMbl) B TepMoanHaMuke? (BoiOepuTe 1Ba BapuanrTa)

1) HaBnenwue (p).

2) Buytpennss sueprus (U).
3) Temnepatypa (T).

4) O6bem (V).

Otsert: 1, 3

6. lnsa ananu3a mpouecca KPUCTAIM3ALMU BelleCTBA M3 PaciiaBa C HCIOJb30BaHHEM
NMepBOro HA4aJIa TePMOAUHAMUKH HE00X0IHMO Y4ecTh, 4To: (BpiOepuTe 1Ba BapnaHTa)

1) O0BbeM cucTeMBbI BCeria pe3KO YMEHbBIIAeTCS.

2) TemnepaTypa CUCTEMBI OCTAE€TCsI TOCTOSIHHOM.

3) Beimensiercss KOIMYECTBO TEIJIOTHI, paBHOE IMPOM3BEJCHHUIO MACChl Ha YAEIbHYIO TEIUIOTY
TJIaBJIeHUs (KpUCTAIU3AIUN ).

4) BHyTpeHHsIsl SHepIrUs CUCTEMbl yBEITMUNBACTCS.

Ortser: 2, 3

7. Kpucraniudeckas pemierka TBepaoro rejaa onpeaensier ero: (Boibepure 1Ba Bapuanra)

1) AHM30TPONHIO MEXAaHUYECKUX U TETJIOBBIX CBOMCTB.
2) TemmiepaTypy IJIaBICHUS.

3) CocoOHOCTH K HEOTPAaHUYEHHOH edopmanuu.

4) JlerkocTh UCHApEHUSI.

Otser: 1, 2

8. YcranoBuTe cooTBeTCTBHE MEXKAY (PM3MUYECKON BeJMYHHOH, ONMCHIBAIOLICH CBOMCTBA
BeleCTBA, U ee OIpeeIeHHEM.

1. YaenbHas Tterora mapooOpazoBaHusi : A) KomnuecTBO TETUIOTHI Ui TpeBpamieHust 1 Kr
JKUIKOCTH B Iap IIpU TEMIIEPATYPE KUIIECHHUS.
2. Y nenwHas TermnoeMKocTs : b) KomumdectBo Terors! ayis Harpesa | kr BemectBa Ha 1 K.
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3. Momsiprast macca : B) Macca oqHOTO MOJIs BEIllecTBa.

9. YcraHoBHTEe COOTBETCTBHE MEXKAY THIIOM KPUCTAUIMYECKOW pelmeTKdu M NMpPpUMepoM
BellecTBa.

1. Uonnas : A) Xaopun varpus (NaCl)
2. AtomHas (koBasieHTHas ) : b) Anmas (C)
3. Merammueckas : B) Meas (Cu)

10. YcraHoBHUTE COOTBETCTBHE MEXKITY SaROHOM/HpI/IHIII/IlIOM H €10 IPUMEHCHUEM B pacueTax
nmpoueccoB ¢ y4YaCTueM BEIIECTB.

1. 3akon I'ecca : A) Pacuer TerioBbix 3h()EKTOB XUMHUYECKUX PEAKIMi Ha OCHOBE JIAHHBIX O
CTaHJAPTHBIX PHTAIBIHIX 00pa30BaHUsI.

2. IlpaBumo ¢a3 I'mb66ca : b) OmnpeneneHue umcna creneHed CcBOOOJABI (BapHAHTHOCTH)
PaBHOBECHOW rE€TEPOr€HHON CUCTEMBI.

3. 3akon Payns. B) Pacuer mnoHmkeHHs [aBiIeHHsS Iapa pacTBOPUTENS Hall pPacTBOPOM.

11. Pacnoso:xkure ¢a3pl BOAbI B MNOPsSIAKE YBeJIUYEHUS] HIOMHOCHU TIPM HOPMAJIbLHBIX
yCI10BHSX.

A) Bonsnoii nap.
b) Jlen (mpu 0°C).
B) XKunxkas Bona (npu 4°C).

12. YcraHoBHTEe NOC/I€I0BATEILHOCTh /elCTBHII NMPH ONpeaeJeHUH MOJSIPHOH Macchl
HEM3BECTHOI0 ra3a B JadopaTopHoii padore ¢ MCMOJIb30BaHHeM ypaBHeHust MeHaesieeBa-
Knaneiipona.

A) V3zmepeHne Macchl raza B U3BECTHOM 00bEME ITPU ONPEICTICHHBIX TEMIIEPAType U 1aBJICHUH.
I') Ilepecuet nu3mepenHoro nasieHus 1 oobema B enuHuibl CU (Ila u m?).

b) Pacuer xonmuecTBa BemecTBa ra3a v u3 ypasuenus pV = vRT.

B) Brrunicnenue mossipHoii Maccbl M =m / v.

13. Pacnojiokute BHAbI XHMHYECKOH CBA3H/MEKMOJICKYJIAPHOIO0 B3aUMOJCHCTBUS B
NOPSI/IKe yge1uyeHus JHEPTUuu CBsI3M (Ha NpuMepe THNIMYHBIX NpeAcTaBUTeeill).

A) Cunsl Ban-aep-Baanbca (aucnepcioHHOe B3auMoJIeHCTBIE, HAIPUMED, B AT).
b) Bonopoanas cBs3b (HanpuMmep, BO JIbIY).

B) Uonnas cBs3pb (Hanpumep, B NaCl).

14. Onpeneaure padory (B k/l:K), COBEepIIEHHYI0 NPH H300apHOM PACHIMPEHHH 2 MOJIb
uaeaabHoro raza or 10 s g0 25 ;1 npu nasaenun 200 klla.

Otger: 3 k/[x (Pemenue: A = pAV =200 000 ITa - (0,025 — 0,010) m* = 3000 [Tk = 3 xk/]x)

15. Kakoe koan4ecTBO Tema0Thl (B k) HeodOxoanmo 1uis miaasiaenus 500 r abaa, B3TOro0
npu 0 °C? YaeabHasi TelioTa njaBjeHus jbaa A = 330 kx/kr.

Otser: 165 xJIx (Pemenue: Q =A - m = 330 x/[x/kr - 0.5 xr = 165 x/[x)
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DopMmupyeMasi KOMIIETCHIUSA Nuauxatopsl chopMUPOBAHHOCTH
KOMIIETEeHIIUH

OIIK-4. Cnocoben tutanupoBath paboTsl | OIIK-4.1. Hcnons3yer 0a30Bble 3HAHUS B

XMMHYECKOH HAMpaBIeHHOCTH, 0OpabaThiBaTh | O0NACTH  MaTeMaTWKH M (QU3MKA  [pH
IIJIAHUPOBAHUU pabot XUMUYECKON

HaIpaBJICHHOCTH.

)41 HHTCPIPECTUPOBATH MMOJIYYCHHBIC
PE3YJIbTAThI C HCIIOJIB30BaHUCM
TCOPECTUYECCKHUX 3HAHUH U IIpakTH4YeCKuX | « QIIK-4.2. O6pa6aTBIBaeT IaHHBIE C

HABBIKOB  PEIICHHMS  MATEMaTHYECKUX M | UCIOJIB30BAHMEM CTaHAAPTHBIX  CIOCOOOB
du3HYeCKUX 3a1a4 aTnMPOKCUMAIINN YUCIICHHBIX XapaKTEPUCTHUK.

* OIIK-4.3. HHurepnpetupyeTr pe3yiabTaThl
XUMHUYECKHUX HAOIIOICHUH C HCIIOIh30BAaHHEM
(hbu3MYECKUX 3aKOHOB U MPE/ICTABICHUIA.

Tecr 3 Mo IMcHUIJINHE
«OU3UKA-2 CEMECTP»

1. Tesio OpoiieHo nMoja yriaioM K ropu3oHTy. ConpoTuBjieHue BO31yXa NMpeHedpe:kuMo MaJo.
Kakas BeJJuunHA 0CTAETCHA HOCTOSIHHON B TeYeHHE BCero moJiéra?

1) Cxopoctb

2) 'opuzoHTaIbHAS NPOEKIUS CKOPOCTH
3) BepTukanbHas poeKIHs CKOPOCTU
4) Yckopenue

Otger: 2

2. Kak u3MeHHMTCSI CHJIa TPAaBUTALMOHHOIO TPUTSAKEHUS MEXKIY IABYMS TOYECYHbIMH
MaccaMM, eCJIM PAcCTOsTHUE MEK1Yy HUMU YBeJIMYUTh B 3 pa3a?

1) YVBenuuutcs B 9 pa3

2) Ymensbimmtes B 9 pas

3) YBenuuutcs B 3 paza

4) Ymenbmmtes B 3 pasza
Ortger: 2

3. B kakom mnpomecce BHYTPEHHSII JHEPrusi HAeaJbLHOI0 OJHOATOMHOIO0 ra3a He
usMensiercs?

1) U30oTepMuyeckoe paciivpeHue
2) N30xopHOE HarpeBaHue
3) AnuabaTHoe c)KaThe
4) N3006apHoe pacuipeHue
Otser: 1
4. luck Bpamaercss BOKPYT HeNMOABHKHOM ocu. Kak M3MeHHMTCS ero MOMEHT HHePIMH, eCJIn
MAaccCy KakJA0ro 3JieMeHTa JUCKA YBeJUYUTh B 2 pa3a?

1) YBenuuutcs B 2 pasza
2) YBenuuuTtcs B 4 paza
3) He usmenurcs

4) YMenpmuTes B 2 pasza
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Ortser: 1

5. Kakue u3 mnepedmncjieHHbIX CHJI SIBJSIIOTC KoOHcepBaTUBHbIMH? (BbiOepuTe nBa
BAPHAHTA)

1) Cuna TpeHust CKOJIbXKEHUS
2) Cuna TspKecTr
3) Cuiia ynpyroctu npy>KHUHbI

4) Cuiia CONpOTHUBIICHUS BO3ayXa (IIPOMOPLIHUOHAIbHAS CKOPOCTH )
OTBeT:2, 3

6. B kakux ciaydasix padoTa cuJibl TpeHHs OKOs1 paBHa HY.J110? (BbiOepuTe 1Ba BapuaHTa)

1) ABTOMOOWIIb pa3roHseTCs 0 TOPU3OHTAIBLHON JOpore.

2) Kaura ne)uT Ha HaKJIOHHOM JTOCKE.

3) YenoBek un€T Mo ropu30HTAILHOMY TIOJTY.

4) Koneco katutcst 6€3 mpocKaib3bIBaHUs (CUJIa TPEHUS MTOKOS B TOUKE KOHTAKTA).
Ortser: 2, 4

7. lns peajbHBIX ra3oB B ypapHeHuMu Ban-nep-Baanbca yuurtbiBarorces... (Boidepure nsa
BapHAaHTA)

1) TernoéMKoCTh MOJIEKYJT

2) CoOcTBEeHHBII 00BEM MOJIEKYIT

3) DAEKTPONPOBOAHOCTH raza

4) Cuiibl MEKMOJIEKYJISIPHOTO MPUTSKEHUS
Ortser: 2, 4

8. YcranosuTe cooTBeTcTBHE MEKAY (PM3MYECKON BEJIMYMHON U €€ eJMHUILeHl M3MEPeHUs B
CH.

1. Umnynbe cuibl © A) Hec

2. Mowmenr cuinbl : b) H'm

3. MoMmeHT umnyisca : B) kr-m/c
4. Pabota : I') kr-m?/c?

9. YcTraHoBHTE COOTBETCTBHE MEKAY NMPOLECCOM B HIeaJbHOM ra3e W M3MEHeHHeM ero
BHYTpeHHel 3Hepruu (AU).

1. M3oTepmuueckoe cxatue : A) AU =0

2. AnnabatHoe pacmupenue : b) AU <0

3. 3oxopHoe HarpeBanue : B) AU >0

4. U3o06apuoe oxnaxaenwue : [') HemoctaTouHo qaHHBIX

10. YcTaHoBHTE COOTBETCTBHE MEXKTY MPOUECCOM UBMEHCHUSA arperaTHoro COCTOSIHUs U €ro
Ha3BaHHUEM.

1. Teépnoe — XKunkoe : A) [InaBnenue

2. XKunkoe — I'azoo6pasnoe : b) Ucmapenue

3. I'azoo6paznoe — XKunkoe : B) Konnencarnms
4. Teépnoe — I'azoo6pasznoe : I') CyOommmarius

34



11. YcranoBuTe 1MoC/1€10BaTEIbHOCTH NMPOIEccOB B MUKJIe KapHo 1 uaeajnbHOro ra3a B
NMOps/IKe UX COBEPILIEHUsI.

A) N3otepmuyeckoe paciiupeHue
b) AnnabaTHoe paciupeHue

B) U3oTepmuueckoe cxatue

I') AnnabaTHoe c)xkaTue

12. Ilpu MmaTteMaTH4ecKkoil 00padoTKe pe3yJbTATOB M3MepPeHHIl YCTAHOBUTE MPABUJIbHYIO
MOCJIe10BATEIbHOCTD ACHCTBUIA.

A) IlpoBenenue cepun u3MepeHui

b) [TocTpoenue rpaduka

B) Annpokcumanys JaHHBIX JJUHEHHON 3aBUCHUMOCTbBIO

I') Onpenenenne MCKOMOM BEIMYHMHBI 110 HAKIIOHY rpaduka

13. PacnoJsioskuTe CHIIBI B IOPsi/IKe YObIBAHUS UX 3HAYEHUS /151 THTUYHOT0 MOJIEKYJISIPHOTO
B3aMMO/IeliCTBUSA B BellleCTBeE.

A) Cuna XxuMU4ecKo CBSA3H (KOBaJEHTHAsI)
b) Cua Ban-nep-Baanbca
B) Cuina rpaBUTaIliMOHHOr0 MPUTSKEHUSI MEXKAY MOJIEKYJIaMU

14. Teno Maccoii 2 Kr ABHKETCS TaK, YTO €ro KOOPJANHATA MeHsieTcsl Mo 3aKoHy x(t) = 5t +
2t? (m). UeMmy paBeH MMIIYJIbC Tesa (B Kr'M/C) B MOMEHT BpeMeHH t =2 ¢?

Otger: 26 (v(t)=dx/dt=5+4t, v(2)=13 m/c, p=mv=2-13=26)
15. UpeanbHbIii 01HOATOMHBII ra3 copepna padory 300 'k B u300apnom npouecce. Kakoe

KOJIMYECTBO TEeMJIOThI (B k) 0bLI10 C000I1IEHO rasy?
Oter: 750 (Hns uzo6apuoro npomecca Q = AU + A = (3/2)A + A =(5/2)A =2,5:300 = 750)

dDopmupyeMasi KOMIIETEHIUSA HNuaukaropsl chopMUPOBAHHOCTH
KOMIIETEHIIUH

YK-1. CnocobGen ocymectBiasath mnouck, | YK-1.1. Ananusupyer 3ajgauy, BblIenss ee
KPUTHYECKHH aHAlIN3 M CHHTE3 MH(POpMaIuH, | 0a30BbIe COCTABIISIOIINE.

MPUMEHSTh CHCTEMHBIHN TIOAXOT [Tl PEIICHHS
YK-1.2. Ompenenser, HUHTEPHpPETHPYET U

pamxupyer HHpOpMaIuio, Tpedyemyroo s
peIIeHHsI TOCTAaBICHHOM 3a1auu.

IIOCTAaBJICHHBIX 3aaa4

YK-1.3. OcyuiecTBisieT OUCK HHpOpMaLUU
JUIS pElLIeHUs TIOCTaBIEHHOM 3ajaud o
Pa3IMYHBIM THUTIAM 3aIIPOCOB.

YK-14. Tlpu o6pabotke uHpopMaIU
oTanyaeT (pakThl OT MHEHUN, HHTEPIPETALH,
OIIEHOK, (hOpMHUPYET COOCTBEHHBIC MHEHHUS H
CYXJICHUS, apTYMEHTHPYET CBOHM BBIBOJBI U
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TOYKY 3pCHHA, B TOM YUCIIC C ITPUMCHCHUCM
(buI0COPCKOTO MOHATUIHHOTO anmapara.

YK-1.5. PaccmarpuBaeT U mpemjiaraet
BO3MO>KHBIE BapUaHTHI pelIeHus
IIOCTaBJICHHOM  3aJayd, OICHHMBas  HUX
JIOCTOMHCTBA M HEJIOCTATKHU.

Tect 4 mo IUCHUIITINHE
«PU3UKA 3 CEMECTP»

1. Touyeunblii 3apsia +0 HAXOAUTCA B LeHTPe cepryeckoil NMPOBOASIICH He3apsKeHHOH
000s109ku. KakoB 0yaeT moreHunaa B TOUKe A BHYTPH 000JI09KH (B JUIIEKTPUKE), €CJIU
000/104KY 3a3eMJIUTh?

no

2) kg/r (rme r — paccTosiHHE OT LEHTPA 0 TOYKH A)

3) beckoneuno 60110

4) PaBeH MOTEHIMATY Ha BHEIIIHEH MOBEPXHOCTH 000I0UKH
Otser: 1

2.B mnenm TmMOCTOSIHHOTO TOKa ¢ peajJbHbIM HcTOYHHUKOM OJDJC (¢ BHYTpPeHHHM
CONPOTHBJICHHEM) YBEeJIMYWJIM BHeEIIHee CONPOTHBJeHMe. Kak W3MeHHTCS MOIIHOCTD,
Bblje/isieMasi HA BHELIHEM CONPOTHBJIeHUN ?

1) Beerna ysenuuuBaercs.

2) Bcerna ymenbImaercs.

3) CHauana yBeJIMYMUBACTCS, 3aTEM YMEHBIIIACTCS.

4) YBenuuuBaeTcs, €Clii HOBOE CONPOTHUBIIEHUE MEHbIIIE BHYTPEHHETO.
Ortger: 3

3. Ipsimoii npoBoAHMK ¢ TOKOM I pacnosioxkeH B 0AHOPOHOM MATHUTHOM T0J1€ C MHAYKIH el
B nepnenguxkyasippo cuiioBbiM JuHHAM. Ha Hero aeiicrByer cuina Ammepa F. Eciam
MHAYKIMIO M0JIs1 YBeJIMYHUTH B 2 pa3a, a CWJIy TOKa YMEHbIIUTH B 4 pa3a, HOBas cuJjia AMnepa
Oyzaer paBHa:

1) F/2
2) FlA
3) 2F

4) F
OrTser: 1

4. B 01HOPOIHOM MArHMTHOM I0JIe ¢ MHAYKIMeld B mo okpyxHocTH pagnmyca R nBuikercs
npoToH. Kak n3mMeHurcss paanyc TpaeKTOPUH, €CJIM BMECTO NMPOTOHA € TOH Ke CKOPOCTHIO
Oyaer ABUrarbes ajibga-yacTuua (1Apo aToma reqaus, 3apsaja +2e, macca = 4mp)?

1) VBenuuutcs B 2 pasa.
2) YBenuuutcs B 4 pasa.
3) YmenbunTcs B 2 pasa.
4) YmenbmmuTcs B 4 pasa.
Ortser: 2
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5. Kakme m3 yTBep:KIeHHIlT 0 JMIJIEKTPHUKAX B  JJIEKTPOCTATHYECKOM  IOJIe
ABJsAI0OTCSA BepHbiMu? (BbiOepuTe 1Ba BapuaHTa)

1) B oxHOpOIHOM JUAJIEKTPUKE HANPSIKEHHOCTh IOJS BCErJa MEHbIIE, YeM B BaKyyMe.
2) Ionspu30BaHHOCTh UAJIEKTPUKA IPONOPILHOHATIbHA €r0 IUAIEKTPUUECKON TPOHUIIAEMOCTH.
3) CerHeTrosneKTpUKM HUMEIT 001acTh TUCTEpPe3rca 3aBUCHUMOCTH  MOJSPU3ALUU  OT
HaNPsKEHHOCTH OJIS.
4) Bekrop »2neKkTpu4eckoil HHAyKUMH D 3aBUCUT TOJBKO OT CBOOOJHBIX 3apsJIOB.
OrTser: 3, 4

6. YpaBHenne V X E = —0B/0t (3akon @apanesi-MakcBeJls1a) o3HauyaeT, 4yTo: (BoiGepure 1Ba
BAPHAHTA)

1) BuxpeBoe 3JeKTprudecKoe 1moe IOpoKIAETCS U3MEHSIOIIMMCST MArHUTHBIM TTOJIEM.

2) DreKTpuuecKoe ToJie BCer/ia MOTSHIUATBHO.

3) BuxpeBoe 371eKTpruecKoe 1moJie HemoTEeHIIUAIBHO, M €r0 padoTa 1o 3aMKHYTOMY KOHTYpY paBHA
OJ1C unayKIMu.

4) U3mensitonieecs 2JIEKTPUUYECKOE T10JI€ TOPOKIAET MArHUTHOE.

Otser: 1, 3

7. B KBa3uCTAllMOHAPHOI LleNU NMEePEeMEHHOr0 TOKa, coJdepiKalleil pe3ucTop, KATYLIKY H
KOH/IEHCATOP, NM0CJIe10BaTe/IbHO, IPH Pe30HaHce HanpskeHuii: (BbiOepuTe Tpu BapuaHTa)

1) [TomHOE COMPOTHBIICHNE IS MHHUMAJIBLHO U PABHO aKTUBHOMY COIIPOTHBIICHUIO.

2) Cua TOKa B IIeMM MaKCHMaJibHA U COBMAAET MO (pa3e ¢ HanpsHKEHUEM.

3) HanpsoxeHus Ha KaTyIiKe U KOHICHCATOPE PaBHBI 110 aMILIMTY/IE U IPOTHBOIOJIOXKHBI 10 (hase.
4) MouHoCTb, BIJIEsIEMas B 1IETIH, MUHUMAJIbHA.

Otser: 1, 2, 3

8. YcraHoBUTe COOTBeTCTBHE MeKAYy (u3MyecKkoil BeJMYHMHOH M €€ pa3sMepHOCTHIO B
cucreme CHU:

1. MaruuTHbIi oToK : A) BO = kr-M?%/(A-c?)

2. lNocrosinnas B 3akone Kynona (1/(4neo)) : b) H-M%/Kn? = kr-m*/(A?-c*)
3. UnayktuBHOCTS : B) I'H = kr-M*/(A%-c?)

4. MarauTtHas npoHuniaeMocts : I') be3pasmepHnas BennunHa

9. YcraHoBHUTe COOTBETCTBHE MKy THIIOM MATEPHAJIA M €r0 OCHOBHOI XapaKTepHCTUKOI
B MAarHuTHOM I10.J1€:

1. IuamarneTuk : A) MarautHas BOCOPpUUMYHBOCTE < 0, Majia 1o MOIYJIIO.

2. Iapamarnetuk : b) MaruutHas BocmpUUMYMBOCTH ¥ > (0, Mama, He 3aBHUCHT OT MOJA U
TEeMITepaTypHhI.

3. ®eppomMaraeTuk : B) MarautHasi BOCOpHUMYUBOCTD | >> 1, 3aBUCUT OT MOJS ¥ TEMIIEPATYPHI,
HaOJ0JaeTCs THCTEPE3HC.

10. YcranoBuTe COOTBETCTBHE MKy NpuHIUTIOM/3¢dexToM 1 ero (popMyIMPOBKOii:

1. [TpuHIIUIT CyNEepIO3UIMKU IJIs1 AJIEKTPOCTATUKH : A) HampskeHHOCTh TOJIsI CHCTEMBI 3apsioB
paBHA BEKTOPHOM CyMME HAIPsKEHHOCTEH ITOJIEH Ka)K0ro 3apsija.
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2. IlpyHOUIT OTHOCHTENBHOCTH B AJIEKTpOAWHAMUKE : B) 3aKOHBI 3JE€KTpPOAMHAMUKH HMEIOT
OJIMHAKOBYIO (hOPMY BO BCEX MHEPIHAIBHBIX CUCTEMAaX OTCYETA.
3. 3akoH coxpaneHus 3apsya : B) ITlomHbiil 3apsa 3aMKHYTOM CHCTEMBI COXpPaHSETCS.

11. YcTranoBuTe JIOTHYECKYIO N10C/I€10BATEIHLHOCTD NPOLECCOB IIPH BHECEHUH INIJIEKTPUKA
B KOH/IEHCATOP, OTKJIKYEHHbI 0T HCTOYHHUKA (3apsi/l MOCTOSTHEH):

A) YBenuyeHue AU3JIEKTPUUECKON MTPOHUIIAEMOCTH CPEbl MEXKIY OOKIIAIKAMMU.

b) Bo3HuUKHOBEHHE  MOJSPU3ALUOHHBIX

B) YMmenbl1eHNE HAPSHKEHHOCTH JIEKTPUYECKOTO TTOJISL.
I') YMeHbIIeHHe pa3HOCTH MOTSHITMAIOB (HAIMIPSKEHUs) Ha OOKJIaIKaXx.

3apsAa10B Ha IMOBCPXHOCTH JUDJICKTPHKA.

12. YcranoBUTe NPaBWIBHYI0O IOCJI€J0BATEJbHOCTh JTANOB pelleHHs 3a4a4yu 1o
HAXO0KIEHUI0 HHAYKIMHA MATHUTHOTO 10JIsi BHYTPU TOPOM/IA € CePAeYHUKOM.

A) 3anucaTh TEOpeMy O LUPKYJIALUU AJis BekTopa H;

b) Haiitu Hanpsbxkéanocts H u3 cooOpakeHU CUMMETPHH;

B) Boipasuts nupkyssiuuio H B1osib cuiioBoil IMHUU BHYTPU TOPOUAA;
I') Yuects cBsa3b B 1 H uepe3 MarHUTHYIO IPOHUIIAEMOCTH |L;

1) Paccunrars nnaykuuto B.

13. YcranoBuTe TMOC/JAE€I0BATENLHOCTh JAeiiCTBUIi NPH ompeaeieHUH JKBHBAJEHTHOIO
CONMPOTHBJIEHNS CJI0KHOM e METO0M CBEPTKH.

A) HaiiT y4acTku ¢ nocseoBaTeIbHbIM COCTUHEHUEM;

b) Haiitu y4acTku ¢ napasuieabHbIM COETMHEHUEM;

B) Ynpomare cxemy, 3aMeHsis IpyNIbl pE3UCTOPOB OJHUM YKBUBAJIEHTHBIM;
I') [Ipomomkath 10 MOJIYYEHHS OJTHOTO PE3UCTOPA.

14. Kongencarop emkoctbio 10 mx® 3apsikeH a0 Hanpstkenus 100 B u nmoakiroden k
KaTtymke ¢ MHAYKTUBHOCTHIO (0,1 I'n. Uemy paBHa makcuMmajibHas cuija Toka (B A) B
BO3HHMKILEM HACAJIBHOM KO0/1e0aTeJJbHOM KOHTYpe? (OTBeT OKpYIJIuTe 10 HEeJIbIX).

Ortser: 1 A (13 3akoHa coxpasenus sueprun: (CU2)/2 = (LI max?)/2 => Imax = UN(C/L) = 100 -

V(10-10¢/0,1) = 1)

15. YK-1.3. IIpsamoii mpoBox umHoii 0,5 ™M jaBuxerca co ckopocteio 10 wm/c
NepPrneHINKYJISAPHO JUHUSAM UHAYKIHMHA OJHOPOIHOr0 MarHuTHoro nmojs (B=0,2 Txa). Yemy
paBHa J/IC unaykuun (B B) Ha KoOHUIaX NPOBOAHUKA?

Oteer: 1 B(&=Bv1=0,2-10-0,5=1)

®opmupyeMasi KOMIIETEH U

HNuaukaTopsl chopMHPOBAHHOCTH
KOMIIETEHIIUH

OIIK-3. CrocoOeH mpHUMEHSTh pacueTHO-
TEOPETHYECKHE  METOABl Ui  W3y4YCHUS
CBOMCTB BEIIECTB M MPOIIECCOB C UX YYaCTHEM
c UCIIOJIb30BaHUEM COBPEMEHHOM
BBIYHCITUTEIILHON TEXHUKH

OIIK-3.1. IIpumeHsieT TeOpeTHYECKUE

MOJYOMIIUPUYCCKUC MOJACIIM IIPpU PCUHICHUU

3aaa4 XUMHYISCKOHN HaITPaBJICHHOCTH.

n
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OIIK-3.2. Hcnons3yer CTaHJIapTHOE
POrpaMMHOE OOECIIedeHUe TIPH PEIICHUN
3aJa4 XUMUYECKOH HaIIPaBICHHOCTH.

Tect 5 mo pucuunInHe
«PU3UKA-3 CEMECTP»

1. Padora 3/1eKTpHUYECKOr0 MOJISI M0 NepeMelleHUI0 3apsiia M0 3aMKHYTOMY KOHTYpPY B
3J1eKTPOCTATHYECKOM I10JIe PABHA HYJI0. DTO J0Ka3bIBAaeT, YTO 3JIeKTPOCTATHYECKOe NoJ1e
SIBJISIETCS

1) Buxpesbim.

2) OJTHOPOIHBIM.

3) IMoTeHIHMATBHBIM.
4) CosleHOUTATbHBIM.
Ortser: 3

2. MoJiekya ¢ TIOCTOSHHBIM JIUNOJBHBIM MOMEHTOM TIOMelleHAa B OJHOPOJIHOE
3jieKkTpocTaTnyeckoe moJse. Kak Oyaer Bectu cedst moJiekyJia?

1) Ha neé¢ ne Oynmer peilicTBOBaTh cuila, HO OyAeT JeMCTBOBAaTH BpallAlOIIUN MOMEHT,
OPUEHTUPYIOLINM €€ BIOJIb MOJIS.

2) Ha neé¢ me Oymer peiicTBOBaTh Cuiia, HO OyJeT JEHCTBOBATH BpAIIAIOIMIUNA MOMEHT,
OPUEHTHUPYIOIINA €€ BJIOJb IOJIsSI, a IIOCJIe OPWUEHTAIlMM BO3HHWKHET CHJIA, €CIU II0Jie
HEOJHOPO/IHO.

3) Ha neé cpa3y HauHET neicTBOBATH CUJIA, BTATUBAOIIAS €€ B 00JaCTh CUIIBHOTO TIOJIS.

4) OHa He Oy/eT UCTIBITHIBATh HUKAKOTO BO3/IEHCTBHUS.

Otger: 2

3. Kakue u3 nepe4nc/jieHHbIX BeJIMYMH SAABJISIOTCA HHBAPHAHTHBIMHU (He U3MEHSIOTCH) NPH
nepexo/e U3 0AHOH HHePUHAJIbHOI cucTeMbl 0TcyéTa (MCO) B APYryIo cOriiacHO NPUHIHUITY
OTHOCUTEJIbHOCTH B 3JIeKTPOAMHAMHUKeE?

1) HanpstxénnocTts anexTpuyeckoro mnosis E.
2) MarautHas uHAyKuus B.

3) Bpems

4) CxopocTb CBETa B BaKyyMe C.

Otger: 4

4. J1nsi KBa3UCTAIMOHAPHBIX MPOIECCOB B YJIEKTPUUECKOI e, cojep:Kalieii KOHIeHcaTop
U KATYLIKY MHAYKTHUBHOCTH, CIIPABEVIUBO YTBEP:KIeHHE, YTO...

1) 3akon Papajnes CBOIATCS K PaCUETY CHIIBI TOKA.

2) Tok cMmereHUs: MeX Ay 0O0KIaIKaMH KOH/IEHCATOpa MOKHO ITpeHeOpeyb 110 CPaBHEHUIO C TOKOM
IIPOBOAMMOCTH.

3) M3MeHeHus TOKa U HaNpsHKEHUS] POUCXOAT HACTOIBKO MEUIEHHO, YTO PACIPOCTPaHEHUEM
AJIEKTPOMArHUTHBIX BO3MYIIIEHUH B/I0JIb [T MOXHO IIpeHeOpeyb.

4) YpaBHeHus: MakcBeia JiIs OJIsl CBOJSATCS K YPABHEHUSIM 3JIEKTPO- U MarHUTOCTATUKH.
Ortser: 3
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5. Ilpu KOMIBITEPHOM MOJEJHPOBAHMHU pacHpeaeleHUs MNOTeHIHAda B CHCTeMe
«TOYEYHBbIH 3apsaa + OeCKOHeYHasi NMPOBOASNIAS IJIOCKOCTH)» METOA0M H300paKeHMil
KOPPEKTHO YTBEPKIAATh, 4TO... (BbiOepurte 2 Bapuanra)

1) ITone B BepxHEM MOJIYIPOCTPAHCTBE CO3AAETCS peaIbHBIM 3apsAI0oM U (PUKTUBHBIM 3apsiiOM-
N300paKEHUEM.

2) 3apsii-u3o0paxkeHne UMEET TOT K€ 3HaK M BEJIMUYUHY, YTO U peallbHbIN 3apsl.

3) OkBUNOTEHIMAJIbHAS TIOBEPXHOCTh, COOTBETCTBYIOIIAs MMOTEHIMANY IIOCKOCTH (HAaIpUMED,
HOJIb), TIOJY4aeTCsl aBTOMATUYECKH.

4) [lanHblil METOJ] MPUMEHUM TOJIBKO /ISl pacy€Ta SHEPIrUU CUCTEMBI.

Otser: 1, 3

6. IlIsi TOYEYHOro 3apsijia B BaKyyMe CHpaBelUIMBbI yTBep:KaeHusd... (Bbidepure nBa
BapHaHTA)

1) Hanpspkéunocte mons E  yObiBaeT 00OpaTHO MPONOPIHMOHAIBHO KBaapaTy PAacCTOSHHSL.
2) Ilorenuman monsgs ¢  yObiBaeT  00paTHO  IPOMOPIUOHAIBHO  PACCTOSHHUIO.
3) CusoBbie JUHUU TOJIS paguaibHBI.
4) Ilotok BekTopa E uepe3 1100yt0 3aMKHYTYIO TTOBEPXHOCTh, HE OXBATBIBAIOIIYIO 3apsi/l, MOKET
OBITH HE paBEH HYJIIO.

Otser: 1, 3

7. 1N 3JIEKTPOCTATHYECKOr0 TMOJisi BHYTPU NPOBOJHHKA B PAaBHOBECHHM BEPHO, 4YTO...
(BbiOepure 1Ba BapuaHTa)

1) Hanpspk€HHOCTH TOJIs paBHA HYJTIO.

2) IloTeHnMan MOCTOSIHEH MO BCEMY 00BEMY.

3) Bechb 130bITOUHBII 3apsi pacripeienéH 10 TTOBEPXHOCTH.
4) CusoBble JTMHUY OIS NEPIIEHAUKYISPHBI TOBEPXHOCTH.
Otsert: 1, 3

8. YcraHoBuTe COOTBeTCTBHE MEXKIY (PpU3MUecKOl BeJIUYMHOW M €€ BbIpakeHUEM 4Yepes
XapaKTepPUCTUKH MOJIsA WK BemecTBa B cucreme CH.

1. Bekrop snextpuueckoit unaykuuu (D) : A) &E + P
2. BexTtop maruutHOM nHAykuuu B Beuectse (B) : b) po(H + J)
3. Bextop Hamaranuennoctu (J) : B) ym - H

9. YcTaHOBHTE COOTBETCTBHE MEK1Y THIIOM BeleCTBA H €ro OCHOBHOI XapaKTepHUCTHKON B
MATHUTHOM I0J1e.

1. ITapamarnetuk : A) ta > 1, ctabo ycuimBaeT mojie, HAMarHHYeHHOCTh Tpornopironansaa H u
HaIpaBlieHa BAOJIb HETO.

2. ®eppomaraetuk : b) O6mamaer caMonpon3BOILHON HAMarHUYEHHOCTHIO, CHITbHAS HeJTMHEHHAs
3aBucuMocTh J oT H, rucrepesuc.

3. Nuamaraetuk : B) p. < 1, cmabo ocnabisieT mosje, HaMarHMIeHHOCTh aHTUIapauiensHa H.

10. YcraHoBuTe COOTBETCTBHE MeK1Yy YpaBHeHHMeM MakcBesljia B MHTerpajabHoii ¢popme u
ero GU3M4YEeCKUM CMBICJIOM.

1.$ E dl = — d®,/dt : A) 3akon >1ekTpoMarauTHOM nHayKun dapaes
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2. $ D dS = QcBo6 : b) 3akon I'aycca st sekTpudeckoro mous (tTeopema OCTporpaickoro-
I"aycca)
3. $ Hdl = IcBo6 + dd./dt : B) Teopema o mupkymsitnn H (0606mEHHbIH 3aKoH AMIiepa)

11. Pacnosioxute mpouecchl B MOPSi/IKe MX MPOTEKAHWS] NMPH BHECEHHHU IMIIEKTPHKA C
MOJIIPHBIMM ~ MOJIeKYJaMH  (MOJISIPHBIA  JAUAJIEKTPUK) B  OJHOPOJHOE BHeLIHee
JJIeKTPHYECKoe IoJie.

A) Bo3HUKHOBEHHE HHAYLUHUPOBAHHOTO JAMIOILHOIO MOMEHTa Yy MOJEKYJ (dJIEKTpOHHAs
MOJISIPU3AITHS ).

b) Yactuunasi opueHTaIHsl TOCTOSHHBIX AUIOJIBHBIX MOMEHTOB MOJIEKYJT BAOJb ITOJIS.

B) INosiBienure cBA3aHHBIX 3apsI0B HAa MOBEPXHOCTU AUDIICKTPHKA.

I') Ocnabnenue pe3yabTUPYIOLIETO MO BHYTPH JUIIEKTPUKA 10 CPABHEHUIO C BHEILIHUM.

12. YcranoBure nocCJIe0BaTebHOCTh BbIBOAA 3aKoHA OMa aj1s HECOAHOPOIHOI'0 y4YacCTkKa
e, ucxoasa u3 MOHATHI CTOPOHHHUX CHJI U PA3HOCTH MOTCHIIMAJIOB.

A) Onpenenenne D/IC ucTouHMKa KaK paOOThl CTOPOHHHUX CHJI MO MEPEMEIICHUIO STUHHYHOTO
MOJIOKHUTEIBHOTO 3apsa.

b) 3anucek Gananca paboT KyJIOHOBCKUX U CTOPOHHUX CHJI ITPU NIEPEMEIICHUH 3apsijia.

B) Breipakenue paboThI uepe3 HHTErpall OT HANPSHKEHHOCTH CYyMMApHOTO OISl (KYJIOHOBCKOTO +
CTOPOHHETO).

I') [Momyuenue dpopmyisr: [ = (¢1 — @2+ &) / R.

13. Pacnonoxute nuana3oHbl JJIUH BOJH A 3JEKTPOMAarHUTHBIX BOJIH B IOPSIKE BO3pPACTAHHS
Y4acTOTHI V.

A) PaguoBonnsl (1 M — 10 km);
b) Bugumsiii ceet (400-700 HM);
B) Pentrenosckoe uznydenne (0.01-10 am).

14. Tlpu BBeJeHHUM 3KeJIE3HOI0 CEepAeYHHMKA B JJMHHBIH COJEHOUJ C TOKOM, MWHAYKIHS
MATrHUTHOTO MOJIs BHYTPH HEro:
OTtBeT: YBENIUYUTCS BO MHOTO pa3 (B | pa3).

15. Ilnockmii KOHAEHCATOP € MJIOMAABIO IVIACTHH S U paccTosiHieM d MoAK/II0YEH K OaTapee.
Kak u3MeHuTCS pa3HOCTH NOTEHINATOB MKy ero IJIaCTHHAMM, eCJIH, OTKJIIYUB 0aTapero,

PacCTOsIHUE MEK1Y IJIACTHHAMHU YBeJIHYNTH B 2 pa3za?

Otsert: YBemuuutcs B 2 paza. C = &S/d, U= Q/C = Q-d/(S). IIpu d12 paza, U12 paza).

DopmupyeMasi KOMIIETCHIMSA HNuauxaropsl chopMHUPOBAHHOCTH
KOMIIETEHIIUH

OIIK-4. Cnocoben tutanupoBath pabotel | OIIK-4.1. Hcnonb3yer 6a30Bble 3HaHUS B

XMMHYECKOH HAMpaBleHHOCTH, 00pabaThiBaTh | OONACTH  MAaTeMaTHKH M (QU3MKA  [pH
IJIAHUPOBAHUU pabot XUMUYECKON

HaIpaBJICHHOCTH.

)51 HHTCPIIPETUPOBATH MOJIYYCHHBIC
PE3YIbTAThI C HUCIIOJIB30BAHUEM
TCOPETHUCCKUX 3HAaHUH H IpaKTHYECKHUX | « QIIK-4.2. O6pa6aTBIBaeT TAHHBIE C

HCIIOJIb30BAHHUEM  CTaHAAPTHBIX CII0CO00B
AIMPOKCUMAIIMX YUCJICHHBIX XapaKTCPUCTUK.
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HaBbIKOB  pemeHuss Marematudeckux u | ¢ OIIK-4.3. HMurtepnpetupyer pe3ynbTaThbl
du3HUecKnX 3a1au XMMHUYECKUX HAOIIOIEHUH ¢ UCTIO0Ib30BaHUEM
(U3NYECKUX 3aKOHOB M MPECTABICHUN.

Tect 6 Mo IMCHUIITINHE
«PU3UKA 3 CEMECTP»

1. /IBa 0AMHAKOBBIX MeTANIMYECKMX WIAPHKA ¢ 3apsiiaMu +3q W -q NpHUBEJH B
CONPHKOCHOBEHHME M pa3BeJM Ha IpekHee paccrosinue. Kak m3MeHmwiIach cuiia HX
3JIeKTPOCTATHYECKOI0 B3auMojencTeus?

1) YBenuuunace B 3 pasa.

2) YMeHbpImiiach B 3 pasa.

3) YMmenpmmiaack B 3 pasa 1o MOAYJIIO U CTalla CUIIONW IPUTSHKCHUSI.
4) He uzmeHunIach 1o MOIyJ0, HO U3MEHUIIA HAIIPaBJICHHUE.

Ortger: 3

2. B 01HOPOTHOM MATHMTHOM MoJie ¢ UHAYKIUeld B mo okpy:xxHocTH paaumyca R nBukercs
nporoH. Kak nu3menuresi paguyc TpaeKTOpHH, ecJii BMECTO MPOTOHA € TOii Ke CKOPOCTHIO
OyaeTt ABUraThcs ajibga-yacTuua (sapo aTroma reJius, 3apsaa +2e, macca = 4mp)?

1) YBenuuutcs B 2 pasa.
2) YBenuuutces B 4 pasa.
3) YmenbuTcs B 2 pasa.
4) Ymenpmutes B 4 pasa.
Otger: 2

3.B uenu MOCTOSIHHOIO TOKA MOC/EA0BAaTeIbHO COEIMHEHbI PEe3UCTOP M KaTylIKa
HHIYKTHBHOCTH C MAaJbIM aKTHBHBIM conpoTuBiieHueM. IIlpu 3aMbIKaHMH LeNd TOK
YCTAHABJIMBAETCs HE MTHOBEHHO M3-3a:

1) BosuukHoBenust 3J{C caMOMHIYKIMH, TPOTUBOACHCTBYIOIICH HAPACTAHHIO TOKA.

2) bonb1Ioro conpoTUBICHUS KaTYIIKH.

3) SIBneHus pezoHaHca.

4) DHepruv MarHUTHOT'O TOJISL PE3UCTOPA.

Ortser: 1

4. 3apsizkeHHasl YACTHIIA BJIETAeT B OJJHOPOIHOE MATHUTHOE moJie moJ yriaom 30° Kk BeKTOpy
uHaykuuu. E€ Tpaexkropust npeacrasisier co0oii:

1) OKpy>XKHOCTb.

2) ITapaboury.

3) lpsamyto AuHMIO.
4) BUHTOBYIO JIMHUIO.
Otger: 4

5. SIBjIeHMe CAMOMHAYKIIUM NIPOSABJIsieTCS B TOM, 4TO... (BbiOepuTe 1Ba Bapuanrta)

1) [Ipu w3MeHeHWH TOKa B KOHType B HEM Bo3HmkaeT DJIC, MpOTHBOAEHCTBYIOIIAS JTOMY
HU3MEHEHHUIO.
2) /IBa mapayuieabHbIX TOKA MIPUTATHBAIOTCS.
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3) DHeprust MArHUTHOTO TIOJIS KaTyInku paBHa L-1%/2.
4) Bpamaromuii MOMEHT JEHCTBYET HAa paMKy C TOKOM B MarHUTHOM I10JIE.
Otser: 1, 3

6. [IpyHIIMN OTHOCUTEJLHOCTH B 3JIeKTPOJAMHAMHKE yTBep:KIaeT, 4To... (BbiOepure nBa
BAPHAHTA)

1) 3aKOHBI 9JIEKTPOJMHAMUKA OJMHAKOBBI BO BCEX HMHEPLHUAIBHBIX CHCTEMax OTCUEra.
2) CkopocTh CBeTa B BaKyyMe OJMHAKOBAa BO BCEX WHEPIMAIBHBIX CHCTEMax OTCYETA.
3) 3apsa ABiseTCs UHBAPUAHTHOMN BEJIMYMHOM.
4) YpaBHeHuss MakcBeiia KOBapUaHTHBI OTHOCHTEIBHO NpeoOpazoBanuii JlopeHua.

Otser: 1, 4

7. Kakue u3 yrBepxaeHuil cnpapemiuBbl s JJIC ucrounuka toka? (Bbibepure aBa
BapHAaHTA)

1) Dto xapakTepHCTHKAa HCTOYHHKA, paBHas pabOTe CTOPOHHHUX CHJ IO TEPEMEIICHUIO
€IMHUYHOTO MOJOKUTEILHOTO 3apsia.
2) Uzmepsiercs B Omax.
3) Jlust €€ u3mMepeHust Hy>KHO Pa30MKHYTh IETIb.
4) OHa Bcerjia paBHa HallpsHKEHHUIO HA KJIIEMMaxX UCTOYHHUKA.
Otser: 1, 2

8. YcTraHoBHTE COOTBETCTBHE MEXKAY SIBJJCHUEM H OCHOBHBIM 3aKOHOM (ypaBHeHneM), ero
OIIUCBHIBAIOIIIUM.

1. BO3HUKHOBEHHE BUXPEBOTO 3JEKTPUUECKOTO MO MPU U3MEHEHWH MarHuTHOro : A) 3akoH
AJIIEKTPOMArHUTHOM MHAYKIMu Papajes;

2. 3aKkoH MoJHOTro ToKa B BemiecTse : b) Teopema o mupkyssiuuu Bexktopa H.

3. CBsI3b IUNIOTHOCTH TOKa € TIoJieM B poBoiHUKe : B) 3akon Oma B nuddepennnansHoi hopme;
4. CmelleHrue BeKTOpa MOJIAPU3alMM BO BPEMEHM KaK MCTOYHMK MarHuTHoro nouss : I') Tok
CMelIeHUs B ypaBHEHUN MakcBea;

9. YcTaHoBHTE COOTBETCTBHE MEKAY THUIIOM IT0JISI 1 €0 OCHOBHBIM CBOMCTBOM.

1. DnexktpocTaTudeckoe moje B BakyyMme : A) [loTeHimansHO, COIEHOUATBHO;

2. Cranmonapuoe maruutHoe mnoiie : b) ConenonnanbHO, ICTOYHUKU — TOKM U HAMarHUYE€HHOCTb.
3. BuxpeBoe anexrpudeckoe mnosje : B) HenorenmnuanbHo, COIEHOMTATBHO;

4. Cratuueckoe DIEKTPUYECKOe TIoJie B BellecTBe (MIPH HATWYUHM JUAJIEKTpuka) : )
HOTeHHI/IaJ'IBHO, NUCTOYHHUKHU — CBO6OJIHI)IC " CBSA3AHHBIC 3aps/ibl,

10. YcraHoBUTe COOTBETCTBHE MeKIY HM3MEHEHHEM MapaMeTpa B YIEKTPHYECKOH Ienu
NMOCTOSIHHOI'0 TOKA M €ero cjeJCTBHeM (IMPHU NPOYNX HEM3MEHHBIX YCJIO0BHUSAX).

1. YBenuuenune J/IC ucrounuka : A) YBennueHue HanpsHKEHUsS Ha Harpy3Ke;

2. YBenuueHrue BHYTPEHHETO COMIPOTUBIICHUS UCTOYHUKA : b) YMeHbIIeHne CUITbl TOKA B IICTIH;
3. VBenuueHue JIMHBI IPOBOIHUKA : B) YBennueHue conpoTuBiIeHNs IPOBOIHUKA;

4. YBenuyeHue Momaau MonepeyHoro ceyeHus: poBoAHMKa : [') YMeHbIlIeHne ConpoTUBIIEHUS
IIPOBO/IHMKA.

11. Pacnosio:kuTe BeJUMYMHBI B TMOPS/IKe YOLIBAHHUS HX YNCJICHHOT0 3HAYEHHUS [IJIsl
THUNMYHOTO MeIHOT0 NPOBOIHNKA IPH KOMHATHOI TeMmepartype.
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A) VY nenpHas mpoBoauMocTh (CM/M);
b) Conpotusnenue 1 merpa nmpoBoja ceuenueM 1 mm? (Om);
B) Ynensnoe conpotusienue (Om-m);

12. PacnoJ/io:kuTe BeJIMYMHBI B NMOPAAKE BO3PpACTAHUSN SJHEPIUH KBAHTA JJICKTPOMArHUTHOT O
H3JTYyYCHUS.

A) PagunoBomnna (A = 100 m);
b) Nudpaxpacusiit poron (A = 10 Mxm);
B) YasTpaduonerossiii poton (A = 100 aHM).

13. PacnoJio:knTe 3HAYEHUS B MOPsiIKe YOLIBAHUSI MATHUTHOM NMPOHUIIAEMOCTH L.

A) deppomarseTuk (xKeneso);
b) Ilapamarnetux (aaoMuHUR);
B) Bakyywm;

I') lnuamarneTuk (BUCMYT);

14. Cuaa Toka B nenu u3mensiercsi no 3axkony I(t) =5 + 0.1t (A). Uemy Oyaer paBHa cuJia
TOKAa B MOMeHT Bpemenu t =10 ¢?

Otser: 15 A (I(10) =5+ 0,1-100 = 15).

15. Ilnmockuii BO3AYHIHBIA KOHAeHCATOP €MKOCTbIO Co TNOAKIIOYEH K MCTOYHHKY
noctosinnoro Hanpskenusi U. [IpocTpancTBO M1y MJIACTUHAMM MOJHOCTHIO 3aM0JTHUJIH
AUIJIEKTPHUKOM ¢ NPOHMIaeMOocTbi0 € = 3. Bo CKoIbKO pa3 H3MEHWIach 3JHeprus
JIEKTPUYECKOr0 moJsi  KoHjaeHcaTtopa? (CuMTaTh, 4YTO KOHJEHCATOP OCTAéTCS
NOAKJ/JIIOYE¢HHBIM K HCTOYHHKY).

Otser: YBenuuunace B 3 pasa

dDopmupyeMasi KOMIIETEHIUSA HNuauxaropsl chopMHUPOBAHHOCTH
KOMIIETEHIIUH

YK-1. CnocobGen ocymectBiasath mnouck, | YK-1.1. Ananusupyer 3ajgauy, BblIenss ee
KPUTHYECKHH aHAlIN3 M CHHTE3 MH(POpMaIuH, | 0a30BbIe COCTABIISIOIINE.

MPUMEHSTh CHCTEMHBIHN TIOAXOT [Tl PEIICHHS
YK-1.2. Ompenenser, HUHTEPHpPETHPYET U

pamxupyer HHpOpMaIuio, Tpedyemyroo s
peIIeHHsI TOCTAaBICHHOM 3a1auu.

IIOCTAaBJICHHBIX 3aaa4

YK-1.3. OcyuiecTBisieT OUCK HHpOpMaLUU
JUIS pElLIeHUs TIOCTaBIEHHOM 3ajaud o
Pa3IMYHBIM THUTIAM 3aIIPOCOB.

YK-14. Tlpu o6pabotke uHpopMaIU
oTanyaeT (pakThl OT MHEHUN, HHTEPIPETALH,
OIIEHOK, (hOpMHUPYET COOCTBEHHBIC MHEHHUS H
CYXJICHUS, apTYMEHTHPYET CBOHM BBIBOJBI U
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TOYKY 3pCHHA, B TOM YUCIIC C ITPUMCHCHUCM
(buI0COPCKOTO MOHATUIHHOTO anmapara.

YK-1.5. PaccmarpuBaeT U mpemjiaraet
BO3MO>KHBIE BapUaHTHI pelIeHus
IIOCTaBJICHHOM  3aJayM, OICHHMBasg  HUX
JIOCTOMHCTBA M HEJIOCTATKHU.

Tect 7 mo nucHMIIJINHE
«PU3UKA 4 CEMECTP»

1. SiBnenue nudpakumuu cBera HanboJIee OTUYECTINBO HAOJII01AETCSl, KOT/1A...

1) pasmepbl npensTCTBUS MHOTO OOJIbIIE ITIMHBI BOJIHBI.
2) pa3Mepbl NPENnsITCTBUS CPABHUMBI C JUIMHOW BOJIHBI.
3) CBeT ABJIIETCSI CTPOTO MOHOXPOMATHUYECKUM.

4) ucrnonb3yercsi TOUEYHbIH HCTOYHUK CBETA.

Ortger: 2

2. KBanToBasi Teopusi uziaydenusi. Corsiacio mocrynaram bopa, atom u3iydyaer KBaHT
IHEPIruu NpH...

1) yCKOpEHHOM JIBUYKEHHMH 3JIEKTPOHA 10 OpOUTE.

2) mepexo/ie IEKTPOHA ¢ O0Jiee BHICOKOTO SHEPrETHUECKOTO YPOBHS Ha 00Jiee HU3KHIA.
3) nornomenun HoToHa.

4) MBUKEHHUH 3JIEKTPOHA 110 CTallMOHAPHOH opouTe.

Otger: 2

3. KBanToBbie cBoiicTBa u3dinydeHusi. Kpacnasa rpanmna ¢orodddexra coorBercrByer
MHHUMAJIbHOM...

1) ”HTEHCUBHOCTH CBETA.

2) CKOPOCTH BBIJICTAIOLINX AIICKTPOHOB.

3) yacToTe cBeTa, MPU KOTOPOH erie BO3MOKeH (POTodPPeKT.
4) pabore BBIXOa MaTepHaa.

Ortser: 3

4. B pe3yabTate f-pacnaaa (IO3MTPOHHOIO0) B siApe...

1) HENTPOH npeBpalaeTcs B IPOTOH.
2) ucnyckaercs 0-4acTULa.

3) He MEHSETCs COCTaB HYKJIOHOB.

4) NpoTOH NpeBpaIaeTcs B HEUTPOH.
Otger: 4

5. Kakue us MNEPECINCTCHHBIX ABJIEHUH CIIYKAT IKCICEPUMECHTAJBHBIM NO0Ka3aTe¢/JILCTBOM
BOJIHOBBIX cBoiicTB yacTuu? (BoiOepure 1Ba oTBETA)

1) Audpakuus 351eKTpOHOB Ha KpUCTAILIE.
2) ®oTtordexr.
3) Onerthl [eBuccona u Jlxxepmepa.
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4) TopmMo3HOE PEHTIEHOBCKOE U3IIyYCHHE.
Otser: 1, 3

6. Kakue siBjieHHSI HEBO3MOKHO OOBSICHUTHL B PaMKaxX KJIACCMYECKOl BOJHOBOH TeOpuUM
ceera? (BbiOepuTe TpU 0TBETA)

1) ®oTtorpdexr.
2) 3akoHbI TerwioBOro u3nydeHus (popmyna [lnanka).
3) Dddexr Komnrona.
4) NntepdepeHnus cBeTa.
Otsert: 1,2, 3

7. Kakue 4acTuubl MOTryT ObITh HMCHYIIEHbl PAAHOAKTHBHBIM SIAPOM B pe3yJjbrare f3-
pacnajna? (BoiOepure 1Ba 0TBETA)

1) ITpoTon.

2) DAEeKTpOH.

3) AHTUHEUTPHUHO.

4) HeitTpoH.
OTser: 2, 3

8. YcranoBuTEe COOTBETCTBHE MEKAY OINTHYECCKUM SHABJICHHUEM U €ro OIpeacJacHUuEM.

1. CnoxeHue KOrepeHTHbIX BOJIH, IPUBOASIIEE K YCTOMUNBOMY pacIpeieIeHUI0 MAKCUMYMOB 1
MUHMMYMOB HHTEHCUBHOCTH : A) MHTepdepeHuus.

2. 3aBUCHMOCTB TIOKa3aTelis IPEeIOMIIEHHUS BELIeCTBa OT JUIMHBI BOJIHBI cBeTa : b) Jlucnepcus.

3. Ilpomecc BbIJENEHUST CBETOBBIX KOJE€OAaHWM € OINpeNeNeHHOW OpHeHTaluel BeKTopa
HaANPSDKEHHOCTH AiekTpudeckoro nouid : B) [Monspuzanus.

9. YcTaHoBHTE COOTBETCTBHE MEKAY TUIIOM TBEPAOIo TeJ1a U €ro 3JICKTPONnpoBOAHOCTBIO.

1) IlpoBomuMocTh OnM3Ka K HYJIO MPU HU3KUX TEMIEpaTypax, YBEIMUHMBAETCS C POCTOM
temmneparypsl : B) IloxynpoBoHuK.

2) Bricokast mpoBOIUMOCTB, CJ1a00 3aBUCAIIAs OT TeMIeparypsl : A) Merasr.

3) Ouenb HU3Kas MpoBOAUMOCTS : b) Jlnanekrpux.

10. YcraHoBuTe COOTBETCTBHE MeEKAY (PU3MYECKOH BeJIUYUHON /s 4YacTHIBI U ee
BOJIHOBBIM AHAJIOI'OM.

1. Yactota Bonusl (v): E = hv : B) Oneprus uactunsi (E).

2. KBagpaT aMIuIMTy/bl BOJHBI (BEPOSTHOCTh OOHapyxeHus) : B) MHTeHCMBHOCTH BOJHBI i€
Bbpoins.

3. lnuna BomHsel (A): p = h/A : A) UMmmynbe gacTtuiisl (p).

11. Pacnosio:kuTe B XPOHOJOTMYECKOM TMOPSiAKE TMOSIBJIeHHE CJeAymuX (udnueckux
Teopuii/MojeJieii (0T camMoii paHHell K camMoii mo3aHei).

A) Knaccuueckas mexanuka HproToHa.

b) CrienmanbHast Teopusi OTHOCUTENIBHOCTH DWHILTENHA.
B) KBanToBas MexaHuka.

I') CrangapTHas MoJieNb 3J1EMEHTAPHBIX YaCTHLI.
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12. Pacmojiokute 4YacTuubl B MOpPsiAKe YObBIBAHMSI CTENEHH «KOJJIEKTUBU3AUMU» (0T
HaunboJiee KOJJIEKTUBHOIO MOBeIeHUs K HaMMeHee KOJLUIEKTUBHOMY).

A) ®otonbI B moj0cTH (0030HBI).
b) DnekTponsl B MmeTaiie ((GepMHUOHBI).
B) Monekynsl uaeanbHOro rasa (pa3jMuHble CTAaTUCTUKM IIPU  Pa3HBIX  YCJIOBUSX).

13. KBanToBble cBOlicTBa M3JyueHus. Pacnosio:xkure B mopsiike BO3PACTaAHUSI IHEPrUH
KBaHTa u3jayyeHus (porona).

A) PagnoBonnbl (vactota ~1 MI'm).

b) Nudpaxpacnoe uznydenue.

B) Buaumsrii cet (3enensiid, vacrora ~600 TI'm).

I') PentrenoBckoe uzinyuyenue (aauHa BojaHsl ~0,1 HM).

14. KBanToBas Teopusi u3jyuyeHus. Onpenennre JIMHY BOJHbI GOTOHA, M3/1y4aeMOro Npu
nepexoje 3JeKTPOHA B aTOMe BOJOPO/ia C TPeThbero JHepreTH4ecKoro yposHs (n=3) Ha
BTOpPOi (n=2). [locTosinnasi Pundepra R = 1,097-10" m~'.

OtBert: 656 um (1/A=R(1/4 — 1/9) = R+(5/36); L = 656 HM)

15. KakoB npoaykr o-pacnaga siapa ypana-238 (3*%:U)? (Yka3aTh 3JieMeHT M MaccoBoe
4HUCI0).

OtBer: 240 Th (Topwmii-234)

dDopmupyeMasi KOMIIETEHIUSA HNuauxaropsl chopMHUPOBAHHOCTH
KOMIIETEHIIUH

OIIK-3. Cnocoben mnpumeHsaTh pacuetHo- | OIIK-3.1. Ilpumenser Teopernyeckue u
TEOPETUYECKHE  METOJbl [  W3Y4YEHHMs | MOJIYSMIUPUUYECKHE MOJENU IpPHU pPElIeHUuU
CBOMCTB BEILIECTB U ITPOLIECCOB C UX YYAaCTUEM | 33a]1a4 XUMUYECKON HANpPaBIECHHOCTH.

c UCIOJIb30BAHUEM COBPEMEHHOI

BEIUHCIUTENLHOMN TEXHUKH OIlK-3.2. Ucnonszyer CTaHJapTHOE

IIpoOrpaMMHOC obecrnieucHue npun pCHICHUN
3aaa4 XHUMHYICCKOMN HaITpaBJICHHOCTH.

Tect 8 mo nucHMIIINHE
«DU3UKA 4 CEMECTP»

1. AToMBbI HATPHS B BOAHOM PacTBOpe MOIVIOUIAIOT CBeT ¢ AJMHOI BoJHbI 589 HM. Ha kakyro
AJHHY BOJHBI B BaKyyMe J0JIKeH ObITb HACTPOEH CHEKTPOMeETP, YTO0bI HA0JI0AATh 3Ty
auamio noraomenusn? (np? Boawl = 1,33)

1) 443 um
2) 589 um
3) 783 uam
4) 392 um
Otser: 3

2. KakoBa MakcuMAaJIbHAsl CKOPOCTH (POTO3JIEKTPOHOB, BHIPbIBAEMbIX € IOBEPXHOCTH 1e3Us

(ABbIX = 1,9 3B) nznydyenunem ¢ 1anHoi BostHbI 300 Hm?
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1) 6,2x10° m/c

2) 9,8%10° m/c

3) 1,2x10° m/c

4) ®otoad ekt He HabI01aeTCs
Otger: 2

3. lIpu B -pacnane cBoOOHOTO HEHTPOHA 00pa3yIOTCH:

1) IpOTOH, AJIEKTPOH, AIEKTPOHHOE AHTUHEUTPUHO
2) mPOTOH, MO3UTPOH, HIEKTPOHHOE HEHTPHHO

3) IpOTOH, AIIEKTPOH

4) IpOTOH, 3JIEKTPOH, IEKTPOHHOE HEUTPHHO
Ortger: 1

4. CK0JIbKO NPOTOHOB Z ¥ HelTPOHOB N colep:KuT siApo n3orona *“*isAr?

1) Z=18, N=22
2) Z=22, N=18
3) Z=18, N=40
4) Z=40, N=18
OTser: 1

5. BosiHoBasi onTuKa. B KaKuX U3 mepeynceHHbIX ONBITOB HadJ/101aeTcss HHTepdepeHust
ceera? (BbiOepuTe 2 BapuanTa)

1) Konbiia HetoTOHa B OTpaXK€HHOM CBETE

2) PaznoxeHue 6enoro csera B mpu3mMe

3) ITosnock! paBHOTO HaKJIOHA OT MJIOCKOMAPAIETbHON MIIACTUHKU
4) Iudpaxuus Ha mienu

Otsert: 1, 2

6. KpantoBasgs Teopus wu3nydenusi. Kakue wu3 yrBep:KaeHMH cHpaBedJMBBI s
BBIHYKI€HHOT0 (MHAYLMPOBAHHOI0) U3jaydyeHusi? (BoiOepure 3 Bapuanra)

1) Bo3HukaeT cnoHTaHHO

2) KorepeHTHO C BBIHYXIAIOLIMM U3Ty4eHUEM

3) IlpoucxoauT ¢ BEpXHEro IHEPreTUUECKOT0 YPOBHS Ha HUKHHM

4) SIBnsieTcst OCHOBOM paOoOTEHI Jlazepa

5) BeposiTHOCTB Ipo1iecca MpONOpPIHOHATIbHA TOJIBKO KOHIIEHTPAIIMH aTOMOB Ha BEPXHEM YPOBHE
Otsert: 2, 3,4

7. Kakue THNBI 3J1eKTPOHHOI0 MarHeTM3Ma CymiecTBYOT B BemecTBe? (BbiOepure 3
BAPHAHTA)

1) AnamarseTusm

2) ITapamarneTusm

3) CerneToMarHeTu3M
4) DneKTpeTHOCTh
Otsert: 1,2, 3
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8. YcranoBuTe cooTBeTcTBHE MexkAy (PU3MUECKHMM SIBJEHMEM W Pas3leioM ONTHKH, B
KOTOPOM OHO M3yYaeTcs.

1. Jucnepcus cBera : A) BonHoBas ontuka
2. IToctpoenne n3o0paxkenus B 1uH3e : b) ['eomeTpudeckas onTuka
3. Audpaxus Ha Kpuctawmuecko pemerke : B) [lonspuzanus npu oTpaskeHHH

9. YCTaHOBHTE COOTBETCTBHE MEKAY MOJI€CJIBI0O aTOMA " eé aBTOp0M/Ha3BaHHeM.

1. «ITyaunr ¢ uzromom» : A) JIx./Ix. Tomcon

2. [Inanerapnas mozens : b) D. Pezepdopn

3. Mogens ¢ kBautoBanuem opour : B) H. bop

10. YcranoBute cooTBeTCTBHE MeKAY (PM3MYECKOl BeJIMYMHON W €é pasMepPpHOCTHIO B
cucreme CH.

1. [Toctostnuas [1nanka (h) : A) Ix-c
2. Pabora Beixoma (A) : b) JIx
3. Ilocrostnnas Punbepra (R) : B)y m™!

11. YcTaHoBHUTE COOTBETCTBHE MEXKIY siBJeHHeM U GopMYyJIoii JJisi pacyeTa XapaKTepHOii
JJNHBI/TIOCTOSTHHOIA.

1. Paguyc bopa (ao) : A) 4meoh?/(m—e-e?)

2. Nymua BotHI fie bpoiis (A) : b) h/(m-v)

3. KomnrronoBckas anmHa BosHbI (A—c) : B) h/(m-c)

12. PacnosioxkuTe B XpOHOJIOTHYECKOM NMOPS/IKe OTKPBITHS B 00/1aCTH KBAHTOBOMH (PU3UKH.
A) Otkpsitue asnenus pororddexta (I'. 'epr)

b) Ilocrynatel bopa

B) OTkpeITHE BOJTHOBBIX CBOICTB y 3JI€KTpoHa (rumnoTesa e bpoiins)

') ®opmynupoBka npuHIMNa HeonpeaeneHHocTH ['eitzendepra

13. YcTraHoBuUTe MOC/I€10BaTeIbHOCTh JHEPreTHYeCKUX YPOBHEH MOJIEKYJIbI OT HU3LIEro K
BBICIIEMY.

A) BpamatenbHblit
b) KonebarenbHbiii

B) DnexrponHsIit

14. Kak Ha3bIBaeTcsi CTATHCTHKA, KOTOPOl MOAYMHSIIOTCA JJEKTPOHbBI B MeTaJlle
(¢pepmuonbI)?

Ortser: Cratuctuka ®epmu-/{upaka.

15. Kak Ha3bIBaeTcsi JIKCHEPUMEHT, B KOTOPOM ObLJI HENMOCPeICTBEHHO HAaO0JII0deH
AU(PPAKIMOHHBII PUCYHOK NPH PACCESTHNH MMyYKA 3JIEKTPOHOB HA MOHOKpHUCTaJLIe?

Otsert: OnbiT JIPBUCCOHA-/[)XepMmepa.
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DopMmupyeMasi KOMIIETCHIUSA Nuauxatopsl chopMUPOBAHHOCTH
KOMIIETEeHIIUH

OIIK-4. Cnocoben tutanupoBath paboTsl | OIIK-4.1. Hcnons3yer 0a30Bble 3HAHUS B

XMMHYECKOH HAMpaBIeHHOCTH, 0OpabaThiBaTh | O0NACTH  MaTeMaTWKH M (QU3MKA  [pH
IIJIAHUPOBAHUU pabot XUMUYECKON

HaIpaBJICHHOCTU.

)41 HHTCPIPECTUPOBATH MMOJIYYCHHBIC
PE3YJIbTAThI C HCIIOJIB30BaHUCM
TCOPECTUYECCKHUX 3HAHUH U IIpakTH4YeCKuX | « QIIK-4.2. O6pa6aTBIBaeT IaHHBIE C

HABBIKOB  PEIICHHMS  MATEMaTHYECKUX M | UCIOJIB30BAHMEM CTaHAAPTHBIX  CIOCOOOB
du3HYeCKUX 3a1a4 aTnMPOKCUMAIINN YUCIICHHBIX XapaKTEPUCTHUK.

* OIIK-4.3. HHurepnpetupyeTr pe3yiabTaThl
XUMHUYECKHUX HAOIIOICHUH C HCIIOIh30BAaHHEM
(hbu3MYECKUX 3aKOHOB U MPE/ICTABICHUIA.

Tect 9 mo AUCHUILINHE
«D®U3UKA 4 CEMECTP»

1. Ipu u3ydyeHun ¢orosim3a BellecTBA ObLIO OOHAPYKEHO, YTO peaKIus HAYMHAETCS
TOJBKO NPU O00JyYeHHH CBETOM C JJIMHOH BoJiHBI Kopoue 300 nm. KakoBa sHeprusi
aKTHUBAUMU 3TOil poToxummuueckoii peakuum (B 3B)? (h=4,14-10'53B-c, ¢ = 3-10% m/c)

1)2,07 3B
2)4,14 5B
3) 6,21 3B
4) 1,03 3B
OTserT: 2

2. [Ipupoanblii KaJauii coaepkuT paanoakTuBHblil n3oton “°K. Kakoii Bua paanoakTuBHOro
pacnmaga st Hero HamOosee BepositeH (B, B° mam dnexrTponnsiii 3axsart)? Iloporosas
Heprus A4 f-pacnaaa 1,31 M3B, nas p*-pacnana 1,80 M»>B.

1) B -pacman

2) B*-pacmag

3) DneKTpOHHBIN 3aXBaT

4) Bce BepOSITHOCTH PaBHBI.
Otser: 1

3. Jloia onpenesieHns KOHHEHTPAIMM Caxapa B pacTBope XMMHMK HMCIOJIb3yeT NMOJSIPUMETP.
Kakoe siBjieHMe JIEXKUT B OCHOBE padoThl 3TOro npudopa?

1) Iudpakius cBeTa Ha MIEITH.

2) UnatepdepeHnns B TOHKUX IJICHKAX.

3) Bpaiienue miocKoCTH MOJIIpU3alii CBETa ONTHYECKH aKTUBHBIM BELIECTBOM.
4) /IBoiiHOE JIy4EeNpEeIOMIIEHHE.

Otger: 4

4. le/l KaKoOM YCJI0BUM B CHCTEME aTOMOB BO3MOYKHA IeHEpallMsd BbBIHYKACHHOI'O
(MHAYLHPOBAHHOI0) KOT€PEHTHOI0 M3JIyUeHHs (J1a3epHbId 3P deKT)?

1) ITpu TepMoaMHAMHYECKOM PaBHOBECHUHU.
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2) [Ipy HanM4IMKy MHBEPCHH HACEIICHHOCTEH YHEPTeTHUECKUX YPOBHEH.
3) Ilpu HU3KOM TemMHepaType Cpebl.

4) IIpu BBICOKOI MHTEHCUBHOCTH CIIOHTAHHOTO H3JTyYCHHS.

Otger: 2

5. HaGsoqaeMble 10J10ChI B MeTOAe HH(PPAKPACHOI CIEKTPOCKONMHU MOTJIOIIEHHS CBSI3aHbI
¢ KoJIeOAHUSAAMU cBsi3ell B MoJiekyJax. Kakue ¢pusuveckue siBJeHUs JieKAT B OCHOBE 3TOI0
Metrona? (BbiGepurte 1Ba BapuanTa)

1) dudpakuusi >IEKTPOMArHUTHBIX BOJH Ha TEPHOAMYECKOH CTPYKTYpE MOJEKYJIbI.
2) UutepdepeHuns BoJIH, OTPAXKEHHBIX OT IPaHel KpUcTalia.

3) Pe3onaHcHOE MOTJIOLIEHUE U3TyY€HUS IPU COBIIAQJEHUH €r0 YAaCTOThI C YACTOTOM COOCTBEHHBIX
KoJie0aHul CBSI3U.

4) KomntoHoBckoe paccesHrue (POTOHOB Ha JIEKTPOHAX.

Otser: 1, 3

6. Kakue u3 cienyromux yrBepKaeHuil cripaBeiuBbl sl CIOHTAHHOT0 U3JIyUYeHUs aToMa?
(BbiOepure 1Ba BapuaHTa)

1) BeposgtHocTb npoliecca He 3aBUCUT OT BHEIIHETO U3JTyYEHUSI.

2) U3nydenHsbli GOTOH KOrepeHTeH (OTOHY, BbI3BaBIIEMY EPEXO/.

3) MomeHT ucmyckanust fOTOHa HOCHT BEPOSTHOCTHBIM XapaKkTep.

4) lns ero npoTekaHuss HEOOXOAMMO BHEIIHEE 3JIEKTPOMArHUTHOE MOJIE.
Otsert: 1, 3

7. Iudpakuusa 3JeKTPOHOB HA KpucTawiax (onbiT J3BUccoHA-/[)kepMepa) moaATBepaAnJIa
runore3y nae bpoiias. Kakue BBIBOABI H3 3TOro0 3KCHEPUMEHTA MCIHOJb3YIOTCH B
COBpPEeMEHHBbIX XUMHYeCKHX MeToaax aHaau3a? (Boidepure 1Ba BapuaHTa)

1) DnekTpoHb! 001aJaI0T BOJTHOBBIMU CBOMCTBAMH.

2) Kpucrannuueckast pemerka ciaykuT I1n(pakinOHHON pEeleTKON ISl YaCTHII.
3) D5eKTpOHBI ABMKYTCS TOJIBKO MO AUCKPETHBIM OpOHUTaM.

4) DHeprust SIEKTPOHOB B aTOME KBAaHTYETCSI.

Otser: 1, 2

8. YcTraHoBHTE COOTBETCTBHE MEKIY THIIOM CIIEKTPA M €ro NPOHUCXO0KICHHEM.

1. CruomrHo# criekTp : A) UsnydeHue cBOOOTHO-CBSI3aHHBIX MEPEXOJOB B TOPSYHMX IJIOTHBIX
cpenax (TBep/ble Tela, ia3Ma).

2. JIuneituaTeiii cnektp : b) KBaHTOBBIE MEepexoibl MEXAY AUCKPETHBIMH YPOBHSMHU YHEPTHH B
M30JIMPOBaHHBIX aTOMaXx.

3. [Monocarterit cnextp : B) KonebarenbHo-BpamaTenbHbIE IEPEX0IbI B MOJIEKYJIaX.

9. YCcTaHOBHTE COOTBETCTBHE MEKIY BHAOM PaIHOAKTHBHOIO pacmaga W M3MeHEHHeM B
sipe.

1. a-pacniaz : A) Beutet sinpa renus; 3apsj sipa yMeHbIIaeTcs Ha 2, Macca Ha 4.
2. B-pacman : b) [IpeBpameHre HEHTpOHA B IPOTOH; 3apsil sApa yBeIHIUBaeTcs Ha 1.

3. Y-U3JTy4YCHHC : B) I/ICHyCKaHI/Ie (I)OTOH&; 3apsa 1 MaCCOBOC YHUCJIO AJipa HC MCHAIOTCA.

10. YcraHoBHTE COOTBETCTBHE MEKIY KBAHTOBBIM YHCJIOM M (PM3MYECKOHl BeJIHYHHON,
KOTOPYIO OHO XapaKTepu3yer.
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1. 'maBHOE kBaHTOBOE uKCIO (n) : A) CpegHuii pagnyc opOUTAIH U OCHOBHAS SHEPTHUS SJICKTPOHA.
2. OpburanpHoe kBaHTOBOE yuCiO (1) : b) @opma u sHEprust 3IeKTPOHHOTO 00JIaka (opOUTaIn).
3. MarnutHoe kBaHTOBOE 4nciio (m_1) : B) Opuenranus opOuTtanu B IpOCTPaHCTBE.

11. YcraHoBuTe MOC/I€I0BATEILHOCTh 3al0JHEHUS JJIEKTPOHAMHM JHEPreTHYecKux
COCTOSIHMH B MHOI03JIEKTPOHHOI cHCTeMe B MOPS/AKE YBeJMYEHUs] Hepruu (NMPUHIUI
NMOCTPOEHHUA).

A) DHeprusi COCTOSIHUS OIpeIeseTcs B IEPBYIO OYepeIb TNIaBHBIM KBAHTOBBIM YHCIIOM .

b) B mpenenax oHOTo n 3HEPTHsl YBEIHMUMUBACTCS C POCTOM OPOUTATIHLHOTO KBAHTOBOTO YHcha l.
B) DOnexkTpoHbl 3aHUMAIOT COCTOSHUSA C HauMeHbIeH »sHeprued (mpunuun [laymm).
I') CocTosiHUS ¢ OTMHAKOBBIM N | | 3aIMOTHSIIOTCS COTJIACHO MpaBmWTy XYH/A.

12. PacmoJo:kure HCTOPUIECCKHUE MOACIH aTrToMa B XPOHOJOTHYECKOM MOPSAKE HMX
BO3HUKHOBCHMUA.

A) Mogenb «mmyauHra ¢ u3toMom» ToMCOHa.

b) Iitanerapuas mojaens Pesepdopaa.

B) KBanToBas mozenb bopa.

I') KBanToBOo-Mexanunueckas monens (ypaBuenue lllpenunrepa).

13. Pacnojioxurte (QyHIaMeHTaIbHbIE B3aMMOAEHCTBUS B TMOPSiAKe BO3PACTAHMS HX
OTHOCUTEJIbHOI MHTEHCUBHOCTH HA s1/IePHBIX paccTosiHusX (~1 ¢m).

A) I'paBuTallnOHHOE B3aMMOEHCTBHE.
b) Cnaboe B3aumoelicTBue.

B) DnekTpoMarHuTHOE B3aMMOJACHCTBHE.
I') CunpHOE B3auMOJeiCTBHE.

14. Hanumurte ypaBHeHue P -pacmaga u3oroma yriepoaa-14 (**C). Uro oOpa3yercs B
pe3yJbTarte?

Otgert: *C — "N + e + v.. O0pa3zyercs a30T-14, 371€KTPOH U IEKTPOHHOE aHTUHEHTPUHO.

15. ®oroH Kakoli MHUHUMAJIbHOH 3Hepruu (B 3B) HeoOX0aMM 1JsI MOHHU3ALMH aTOMa
BO/JI0PO/Ia, HAXO/JSIIET0CSI B OCHOBHOM COCTOSIHMU? DJHeprusi OCHOBHOro coctosinusi E: =
-13,6 »B.

OrTser: 13,6 3B.

®opma oruyera. OTUET JOJKEH COJEPXKATh Ha3BaHUE, LeNIb pabOThI, ONMCAHUE XO0Ja PaboTHI,
CXeMbl IPUOOPOB, pacyeTsl, TadnMIly, rpaduKu 3aBUCUMOCTH, BbIBOA. K naGoparopHoii padorte
JIOJIKHBI OBITH Pa300paHbI BOIIPOCHI K 3aHATHIO.

Pa3noypoBHeBbIe 3a1aUM ¥ 3aJaHUA 110 pa3aey «Pu3nyeckne 0CHOBbI MEXaHUKH U
TePMOANHAMHKHN
1. Karep npoxoaut paccTosiHue MeXIy JBYyMs IIyHKTaMU Ha peke BHU3 1o TeueHuto 3a 600 c,
BBepX - 32 900 c. Kakoe Bpems (¢) moTpedyeTcst kKarepy Ha MPOX0KICHHE ITOI0 PACCTOSHHS
B cTOosTued Bojze?
2.  Teno nBuramock paBHOYCKOPEHHO U uepe3 6 ¢ 0CTaHOBWIIOCH. OnpeenuTe nyThb (M),
MIPOMICHHBIN TEJIOM 3a 3TO BPEMsI, €CJIM 3a 2 C JI0 OCTAHOBKH €0 CKOPOCTh OblIa 3M/C.
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3. [ITap maccoit 4 KT HaXOAUTCS B SIIIMKE, KOTOPBINA COCKAJIb3bIBAET MO0 HAKJIOHHOM MJIOCKOCTH
¢ yriioMm HakJoHa 45°. Koaddunment tpenus pasen 0,5. C kakoit cunoit (H) map gaBut Ha
MEPEHIOI0 CTEHKY?

4, Manpuuk, Oerymuii co CKOpOCThIO 4 M/C, BCKakMBaeT Ha TEJEKKY, IBHUKYIIYIOCS

HaBCTpEUy €My CO CKOpocThIo 3 M/c. Macca manburka 50 kr, Macca Tenexxku 80 kr. Uemy paBHa

CKOpOCTh TENEKKH (M/C) B TOT MOMEHT, KOT/1a MaJIbYMK BCKOYHJI Ha Hee?

5. Hebonbioe Teno cocKanb3bIBaeT [0 HAKIOHHOMY CKaTy, IEPEeXOsIIeMy B «MEPTBYIO

nemio». Beicota ckata H=2R, rae R - paguyc netnu. Ha kakoii BeICOTE TE€I0 OTOPBETCS OT

noBepxHOCTHU netiau? TpeHue oTCyTCTBYeT.

IIpumep KOHTPOJBHBIX PadoT Ha 1 pa3ges NporpaMmmsl

1. HeGomnb1oe Tesio OpoLieHo 13 TOUKU N0/ YIJIOM & K TOPU30HTY € Ha4albHOM CKOPOCTBIO
Vo. IIpenebperas conpoTuBieHrEeM BO3/yXa, HalTH: 1) BpeMs mosera; 2) JajlbHOCTh 1oJeTa; 3)
HauOOJBIIYIO0 BBICOTY MOJNETa; 4) paguyCc KpUBU3HBI TPAEKTOPHUM; 5) 3amucaTb YpaBHEHHS
TPACKTOPUU Tela.

2. lllap maccoit M1 coBeplIaeT LEHTPAIbHBIN a0COMIOTHO YIPYTHMl yAap O MOKOSIIUNCS
map Maccoil Mz. 1) Ilpu kakoM COOTHOIIEHMM MacC MEpBbI IIap MOJETUT IOCie yaapa B
oOpaTHOM HamnpaBieHuu? 2) UTo mporcXoauT ¢ IEPBBIM LIAPOM, €CIIH MACCHI IIAPOB OJIMHAKOBHI?
3) UTto npou30HJeT ¢ NepBHIM LIAPOM, €CJIM €ro Macca BO MHOTO pa3 MEHbILE MacChl BTOPOTO
mapa?

IIpumep KOHTPOJILHBIX padoT Ha 1 pa3aes nporpaMmbl

1. WnpeanbHBId Ta3 COBEpIIAET TMPOILIECC, B XOAE€ KOTOPOTO JABJICHHE pPacTeT
IPONOPLUOHATIBHO 00BeMy. SIBsieTcs Jin 3TOT npouecc nonurponuueckum? Ecinu — na. Haiiaure:
1) noka3zarenb MOJUTPOIIBI; 2) MOJISIPHYIO TEIIOEMKOCTb.

2. Cocyn obwvema Vaenurces Ha JB€ paBHbIE YaCTHU MEPErOpoAKON C 3aKphITHIM MPOOKOH
oTBepcTHeM. B 0/HOHM M3 MOJNOBHH cOCy/a COAEP’KUTCS MOJb BaH-I€P-BaajbCOBCKOrO rasza (c
u3BecTHBIMUA, D, u Cv) umeromuii Temnepatypst T. [IpoOKy yaansioT, U ra3 pacrnpocTpaHseTcs
Ha Becb 00beM. CuMTas Mmpolecc paclupeHus ajanadaTuyeckuM, ONpeNeInTh: a) MpUpalleHne
BHYTpEHHEH »HHepruu Tras3a; ©) MpupalleHue TeMmIepaTrypbl Tas3a; B) palboTy cui
MEXXMOJIEKYJIIPHOTO MPUTSKEHNUS; ') IPUPALEHUE SHTPOIINH rasa.

IIpumep KOHTPOJILHBIX Pa0oT HA 2 pa3aes NPOrpaMMbl

1. Kakyro paboTy HY>XHO COBEpIIMTb, YTOOBI MOBEPHYTh IMIIOJIbL C MOMEHTOM P H3
MIOJIO’KEHHUS 110 TIOJII0 B MOJIOKEHHUE MTPOTUB MOJIsA?

2. O0kJ1a1K1 KOHJEHCATOPa MPOU3BOIbHOM (OpPMBI pa3ieneHsl ciiabo mpoBosIIel cpeoi
C MPOHUIIAEMOCTHIO € U YACTBHBIM comnpoTuBieHneM p. Emkocts koHneHcaropa C. Haiitu cury
TOJIKA YTE€UKH Yepe3 KOHJEHCATOp MpH MoAaye Ha Hero HanpshkeHus U.

IIpuMep KOHTPOJILHBIX Pa0dOT HA 3 pa3jes NporpamMMmsl

1. IInockast cBeToBas BOJHA JJIMHBI Ao B BaKyyMe IaJaeT MO HOPMAJIM Ha MPO3pPauHyIo
IUTACTUHKY C IOKa3areneM npenomieHus N. [Ipy kakux TonmumHax MIaCTUHKY OTpa)KeHHasi BOJIHA
OyneT uMeTh: 1) MakCUMalbHYI0; 2) MUHUMAJIbHYIO HHTEHCUBHOCTD?

2. Kakyro cKOpocTh NpHOOpeTaeT MepBOHAYAIBHO MOKOMBIIHUIICS aToM BOJOPOJA NpHU
UCITyCKaHUH (JOTOHA, COOTBETCTBYIOIIETO TOJIOBHOU nuHUMU cepur: 1) Jlaitmana; 2) banemepa?

Tect o paszaeny «®Pu3nyecKkue OCHOBbI MEXaHUKH U TEPMOAMHAMUKHN»

HUncmpykyus ons cmyoenma.
Tecm cooepocum 25 3a0anuil, uz Hux 15 3a0anuii — wacme A, 5 3adanuii — wacmo B, 5
3a0anuti — wacms C.. Bepro evinonnenuvie 3a0anus wacmu A oyenusaromces 6 1 6ann, wacmu B —

2 6anna, wacmu C — 5 6annos
YACTDH A
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K kaxxgomy 3amaHuto yactu A 1aHbl HECKOJIBKO OTBETOB, M3 KOTOPBIX TOJIBKO OJMH BEPHBIH.
BrimonnHuB 3a1anue, BRIOEPUTE BEPHBIN OTBET M YKAKUTE B OJJaHKE OTBETOB.

A10. lap u cruiomHON UUIUMHAP OJWHAKOBOM MAacChl, U3TOTOBJIEHHBIE W3 OAHOTO U TOTO K€
MaTepuaia, KaTsaTcs 6e3 CKOJIBKEHUS C OJUHAKOBOM CKOopocThio. Ompenenure BO CKOJIbKO pa3
KMHETUYECKasi SHEPIUsl 11apa MEHbIIIE KUHETUYECKOM SHEPTUHU CIUIOIIHOTO IIUIMHIpA.

1) 81,07 pa3a; 2) B 1,7 pasa; 3) B 1,5 paza; 4) 8 0,75 pa3; 5) 8 0,5 pas.
All. Enununa nasnenus [1a B cucreme CH MokeT OBITH TIpeICTaBICHA, KaK:

1) xr/m%; 2) kr/v; 3) Hivm?; 4) H/vmS; 5) Him
A12. 3emcuapsn BerauMaeT 500 M3 rpyHTa B yac. OGbeM MyJIbIibl (TPYHT, CMEIIAHHBIH ¢ BOJIOI)
B 10 pa3 Gonbiie oObema rpyHTa. KakoBa CKOpOCTh JIBHKECHHUSI IYJIBIIBI B TpyOe auamerpom 0,6
Mm?

1) 0,5 m/c; 2) 25 m/c; 3) 49 m/c; 4) 60 m/c; 5) 4,9 m/c
A13. IIpu cMenIeHn: TOYKH OT TOJIOKEHHs paBHOBecHs Ha 4 cM, CKOpOCTh paBHa 6 cm/c. [lpu
CMEIIIEHUH, PABHOM 3 CM, CKOPOCTb TOUKH 8 CM/C. HAlIUTE LHUKINYECKYIO YaCTOTY.

1) 1 pan/c; 2) 2 pan/c; 3) 3 pan/c; 4) 2,5 pan/c; 5) 1,8 pan/c.
Al4. Marematndeckuii MasaTHUK JuirHOW 0,1 M coBepIIaeT TapMOHUYECKHE KOJIeOaHUS

ammmutyaoi 7 mm. Onpenennute HanOOJBIIYIO CKOPOCTh JBMKEHHUS T'py3uKa MasiTHHKA (g
10m/c?).

o

1) 0,7 m/c; 2) 7 m/c; 3) 7 em/c; 4) 7T mm/c; 5) 0,7 em/c
A15. T'py3, noJBelIeHHbI Ha HEBECOMOI MPYXKUHE, COBEPIIACT TApMOHHYECKHUE KOJIeOaHHs ¢
ammuutyaoi 0,06 M. Onpenenure )KeCTKOCTh NPY>KUHbI, €CIIU €€ MT0JIHAs YHEPTUs paBHA
7,2-10%[Tx.
1) 4 xr/m; 2) 4H/m; 3) 40 H/m; 4) 40 H/m; S) 40 kr/m
YACTH B
byoeme snumamenvuwl! 3aoanus wacmu B mozym 6vims 3-x munos:
1) 3amanusl, coeprKalie HeCKOIbKO BEPHBIX OTBETOB;
2) 3ajaHKsI HA YCTAHOBJICHHE COOTBETCTBUS,
3) 3amaHus, B KOTOPBIX OTBET JOJDKEH OBITH JaH B BUJE YMCIIA, CIOBA, CHMBOJIA.
B1. Konnueckuit masiTHuK umeet 1iuHy 1 M. MoskeT i ero nepuoj; paBHAThCs 1 ¢?

1) \/i; 2) na; 3) 3agaua He UMeeT cMbicia; 4) 0; 5) pelieHus He UMeeT, T.K. He
yKa3aHa BBICOTa MasTHUKA
B2. Onpenenuth yCKOpeHHE Tella, COCKAIb3bIBAIOIIEIO MO HAKIOHHOW IIOCKOCTH, €CIU YOl
HakstoHa mockocty 30°, a kodddumuent Tperns coctapiser 0,3.
1) 1,18 m/c?; 2) 4,70 m/c?; 3) 235 em/c?; 4) 3,15 m/c?; 5) 2,35 m/c?
B3. Ecnu Teno, GpommenHoe co ckopocThio 10 m/c mox yraom 60° k ropH30oHTY, B BBICIIEH TOUKe
TPAeKTOPUHU UMEET UMITYIBC, MOIYJIb KOTOporo paBeH 10 kr-M/c, To KakoBa Macca 3TOoro Tena’?
1) 0,5 r; 2) 1,0 xr; 3) 2,0 kr; 4) 5,0 kr; 5) 2000 ©
B4. B BomonpoBoaHOil TpyOe 00pa3oBanoch OTBEpCTHE CeYeHHEM 4 MM-, U3 KOTOpPOro Ober
BEPTHKAIBHO BBEPX CTPYs BOJIBI, MOJHUMAsICh Ha BbICOTY 80 cM. KakoBa yTeuka BOjbI 3a CyTKH?
1) 1360 m;2) 1,36 m>; 3) 1,36 713 4) 13,6 T; 5) 1360 KT
B5. Touka cTpyHbI coBepiiaeT konebanus ¢ yactotor 1k['1. Kakoii myTs mpoiigeT 3Ta Touka 3a
1,2 ¢, ecnu aMmrmuTyAa kojgebanuit 1 mm?
1) 480 cm; 2) 120 m; 3) 120 cm; 4) 120 mm; 5) 4,80 M
YACTb C
Omeemvl k 3a0anusam yacmu C ghopmynupyiime 8 c60000HOU Kpamxou popme u
3anucvleatime 6 OJIAHK OMBEMO8.
C1. Ilox kakuM yriaoM K TOPU3OHTY HYXKHO OpOCUTH Teno. UToObI CKOPOCTh €ro B HauBBICIIEH
TOUKe MMoJbeMa ObUIa B 2 pa3a MEHbIIIe IepBOHAYAIbHON ?

2
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C2. Kpyrnas mnatdopma BpaiaeTcss BOKpYT BEPTHKAILHON OCH € YTIIOBOW CKOPOCThIO . Ha
atopMe HaXOAUTCS MAPUK MAaCCOM M, MPUKPETUICHHBINH K OCH TUIAT(OPMBI HUTHIO. YTOJ
HAKJIOHA HUTHU PaBEH O, IJIMHA HUTHU paBHa /. HailTu HaTsHKEHUE HUTH.

C3. CrutoniHOE TEJIO IJIaBaeT B BOJIE, MpUUYEM 1101 BoIoM HaxoauTes 3/4 ero oobema. OobeM
tena 0,1 M. OnpenenuTs CUITy TSKECTH, AeHCTBYIONTYI0 Ha Testo (g = 10m/c?).

C4. Kycok nepeBa I1aBaeT B BOJIE, IOTPY»Kasich Ha ¥4 cBoero oorema. KakoBa mioTHOCTh
nepesa?

CS5. HaiinuTte cKOpoCTh pacpoCcTpaHEHHs 3ByKa B MaTepuaie, B KOTOPOM KoJieOaHus ¢
nepuoaoM 0,01 ¢ BBI3BIBAIOT 3BYKOBYIO BOJIHY, UMEIOILYIO JUIMHY 10 M.

7. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJb3YEMBIX
B NIPOLHECCE OBYYEHUA

NudopmanuonHbie TeXHOJI0IrMU—00yUEHUE B 3JIEKTPOHHONW 00pa3oBaTelbHON cpene ¢
[ENbI0 pacCHIMpPEHUs] JOCTynma K o0pa3oBaTelIbHBIM pecypcaM, YBEIWYEHHs] KOHTAKTHOTO
B3aMMOJIEHCTBUS C IpEnoAaBareseM, MOCTPOSHHUS] UHIUBUYaJIbHBIX TPACKTOPUN MOJArOTOBKH,
00BEKTUBHOTO KOHTPOJII U MOHUTOPUHTA 3HAHUH CTY/IEHTOB.

B oOpasoBarenpbHOM Tporecce MO  JUCHHUIUIMHE HCHOJB3YIOTCA — CIEIYIOIINE
MH(OPMAaLIMOHHBIE TEXHOJIOTHH, SBIISIOIINECS KOMIIOHEHTaMH DJEKTPOHHON HH(OPMAIMOHHO-
obpazoBarenbHoi cpeabl BITIY:

e Odummanshsrii caiit BI'TIY;

e Cucrema 3nektpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TecTUpPOBAHMSI HAa OCHOBE eAMHOro mnopraia «VHTepHeT-TeCTHpOBaHUS B
chepe oOpazoBaHHs WWW.i-exam.ru;

e DJIEKTPOHHBIE OMOINOTEUHBIE CHCTEMBI;

e MyJbTUMEIUIHOE COMPOBOKACHUE JIEKIUN U MPAKTUYECKUX 3aHITUH;

e OO0yyaromue mporpaMMbl

— omnepanuonHas cucrema Windows;

— crangaptabeie nporpammel (brokuot, Kanekymnsrtop, Paint);
— maketMSOffice (Word, Excel, PowerPoint, Access);

— ©Opay3sepsl (Opera, Explorer, Google unp.).

8 OCOBEHHOCTHU U3YUYEHUSA JUCHUIIJIMHBI UHBAJINJAMMU U JIMINAMU C
OT'PAHUYEHHBIMHU BO3MOXHOCTSAMU 310POBbSA

[Tpu oOydyeHun JUI] ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0POBBSI IPUMEHSIOTCS ajar-
TUBHbIE 00pa30BaTEIbHbIE TEXHOJIOIMH B COOTBETCTBUHU C YCIOBUSMH, U3JI0KEHHBIMU B pa3felie
«OCcoO0CHHOCTH peanu3alnud  00pa30BaTeNbHOM TPOrpaMMBbl  JJIsi HMHBAIUAOB U JIUI[ C
OTpaHUYEHHBIMU BO3MOKHOCTSIMM ~ 3JIOPOBbS» OCHOBHOH 00pa3oBaTENbHOM MPOTpaMMBbl
(MCTIONB30BaHKE CIICIIUATBHBIX YIEOHBIX TOCOOMH M TUIAKTUYECKIX MaTEPHUAIOB, CIICIIUATbHBIX
TEXHUYECKUX CPEACTB OOy4YeHHUs KOJUIEKTHBHOTO W HMHIWBHUAYaJbHOTO IIOJIH30BaHUS,
MPEIOCTaBIEHUE YCIYT aCCUCTEHTA (TIOMOIIIHUKA), OKA3bIBAIOIIETO 00yJarOIIUMCS HEOOXOIUMYTO
TEXHUUYECKYIO TOMOIIb U T. I1.) C Y4ETOM HHIUBHIyaJIbHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

Jnst 0Oy4armuxcsi ¢ OrpaHNYEHHBIMH BO3MOYKHOCTSIMHU 370POBbsI MPEAYCMOTPEHBI Clie-
nyromuye (GopMbl OpraHu3aliy NeAarorndeckoro mpoiecca U KOHTPOJIs 3HaHUM:

- UTst cTabOBUISTIIHX:

obecrieunBaeTCsl HHANBUAYATbHOE paBHOMEpHOE ocBernieHne He MmeHee 300 Jokc;

JUTSL BBITIOJTHEHUSI KOHTPOJIBHBIX 3aJJaHUH MPU HEOOXOTUMOCTH MPEIOCTABIISIECTCS YBEIHUH--
BAIONIEE YCTPOMCTBO;

3a/laHus ISl BBIMIOJIHEHUS, a TaKXKE MHCTPYKIIMH O TIOPSIKE BBIMOJHEHUS KOHTPOJBHBIX
3aaHnil 0hOPMIISIFOTCS yBeTHUeHHBIM mmpudTom (pasmep 16-20);

- JUTSI TITYXHUX ¥ CIa00CTBIIIANINX
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oOecrnieunBaeTcs HaJM4Ke 3BYKOYCHIIMBAIOIIEH anmaparypbl KOJJIEKTUBHOTO MOJIb30BaHUS,
npyu HEOOXOAMMOCTH OOYYaAIOIIMMCS MPEIOCTABIISIETCs 3BYKOYCHIIMBAIOIIAS anmapaTrypa WHIH-
BU/IyaJIbHOTO TOJIb30BaHMUS;

- IS JIUIL C TSDKEJIBIMU HapyIICHUSIMH PEUH, TIIyXUX, CIA0OCIHBIIAIIUIX BCE KOHTPOJIbHBIE
3aJJaHus 110 KEJIAHUIO0 MOTYT NMPOBOJIUTHCS B MUCbMEHHOH dopMe.

OcHoBHO# (pOpMOIT OpraHU3aIMK MEeJArorHIecKoro Mporecca sBIIeTCs HHTETPUPOBAHHOE
oOydeHre MHBAIMJIOB, T.€. BCe 00yYarolMecs y4yarcs B CMEIIAHHBIX Ipymnnax, MMEIOT BO3MOXK-
HOCTb TIOCTOSIHHO OOIIATHCS CO CBEPCTHUKAMHU, JIETUYE AN TUPYIOTCS B COLIMYME.

9. CHUCOK JIUTEPATYPbBI U TH®POPMALIMOHHBIX PECYPCOB

9.1 JIutepatypa
OcHoBHast

1. Bonbkenmreitn, B. C. COopHHK 3a1a4 1o o0memMy Kypcy GU3HMKH: U CTYA. TEXHUIECKUX
By30B / B. C. Bonbkenmreitn. — 3-e uza., ucnp. u goim. — CII6.: Kawxusiit mup, 2006. — 327
c. (27 sx3eMILIsIpOB)

2. MartBeeB, A.H. DnextpuuecTBo U MaraeTusM: Yueb nocodue i crya. By3oB / A.H. Marees.
— M.: Beicm. mik., 2010. — 459 c. (10 sx3emmisipoB)

3. Tpodpumosa, T. U. Kypc pusuku: yuebd. nocodbue nns By3os / T. U. Tpodumosa. — 8-e uzn.,
ctep. — M.: Beicu. mik., 2004. — 541 c. (20 3x3eMIUISIpOB)

4. CasenneB U. B. Kypc obmeit pusuku: yued. mocodbue ans crya. By3os. [B 3 1.]. - 10-e uzna.,
crep. - CII06. ; M. ; KpacHonap : Jlans, 2008. (5 sx3eMILISIpOB)

JlomosHuTeNbHAS

1. IMauxas, FO.A. JJabopatopHblii mpakTUKyM 110 pusuke (DnekTpruuectBo U Maraetusm) / FO.A.
[Manxkas, C.B. bapsimaukos, C.B. Jlankun. — brnarosemenck: M3n-so BITIY, 2013. — 137 c.
(30 sx3eMIUISIPOB)

2. Kuxown, A.K. MonexymnsapHas ¢pusuka: y4e0. nocodue mis cryn. By3os / A. K. Kukonn, U.
K. Kukoun. — 4-e uzn., crep. — CI16.; M.; Kpacnonap: Jlans, 2008. — 480 c. (67 sK3eMILIPOB)

3. Jlanxun, C.B. Benenue B mabopatopHslii mpaktukym: Yueb. mocodue / C.B. Jlankun, E.I1.
SxoBneBa. — bnarosemenck: M3a-so BI'TIY, 2013. — 89 c. (15 sx3emmisipoB)

9.2 Ba3bl JaHHBIX U HHGOPMAIIMOHHO-CIPABOYHbIE CHCTEMBI
1. https://Ibz.ru/metodist/iumk/physics/e-r.php - o6pa3oBarensubie HWHTEpHET-pECYpChl  TIO

buzuke
2. [TopTran Hay4HOI1 sneKkTpoHHON Oubanorekn — http://elibrary.ru/defaultx.asp

9.3 DJIeKTPOHHO-0MOINOTEYHBIE PeCyPChI
1. DBC «¥Opaiit» - https://urait.ru/

10. MATEPUAJIBHO-TEXHUYECKAS BA3A
Jns  mpoBeAcHMSA 3aHATUM JIGKHMOHHOTO UM CEMHMHAPCKOIO THUIA, TPYIIOBBIX U

WHIVBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS U NPOMEXYTOYHOHW aTrTecTaluu
UCIIONB3YIOTCS ~ ayJIUTOPUH, OCHAmIEHHbIE y4YeOHOHW MeOenbro, ayJuTOPHOM  JIOCKOH,
KOMIIBIOTEPOM(PaMHU) C YCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CIIEIHUATIU3UPOBAHHBIM MIPOTrPAMMHBIM
o0OecrieyeHreM, KOMMYTAaTOpOM JUIsl BBIXOJA B JJIEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY U
ANEKTPOHHYIO  WH(GOPMAIIMOHHO-00pa3oBaTenbHyl0  cpeny  BITIY,  mynbTuMenuiHBIMU
IPOEKTOPAMHU, HKCHO3UIMOHHBIMU JKpaHaMH, Y4YeOHO-HArJSIIHBIMUA IMOCOOUAMHU (TaONHUIIBL,
MyJIbTHUMEIMIHBIE Tpe3eHTauuu). s mpoBeieHUs J1a0OpaTOpHBIX — 3aHATHH — Takke

UCIIOJIb3YETCS:
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Ayn. 339.

Cron aynutopubiid 3-mect. (20 mT.)

Cron npenonasarens (1 mrT.)

Cryn npenogasatens (1 mr.)

ITronutp (1 wr.)

AynutopHas nocka (1 mr.)

KomnbroTep ¢ yCTaHOBJIEHHBIM JTUIICH3HOHHBIM CIHEIHATU3UPOBAHHBIM IPOTPAMMHBIM

obecrieuenueM (1 mT.)

8 - moproBbiit KommyTtaTop D-Link asst BeIxo/a B 371€KTPOHHO-OMOINOTEUHYIO CUCTEMY U

AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeay BI'TIY (1 mT.)

Mynbprumeaunitaenii npoektop SHARP -10 X(1 mT.)
Huanpoextop «Ilenenr — 500A» (3 mrT.)

["a3oBerit azep (1 m.)

OnektpodopHas MamuHa (3 mr.)

JleMoHCTpanMOHHBIN THpocKomn (1 mT.)

Cryn XKyxosckoro (1 miT.)

JlemoHcTpaunoHHbli 6apomerp (11 mT.)

Cuéruuk I'eitrepa (4 wr.)

Paguomerp (1 wT.)

PentrenoBckast TpyOka (3 mr.)

JleMOHCTpallMOHHBIE AJIEKTPOHHbIE JIaMITbI (3 1IT.)

Ha6op nokposckoro (2 miT.)

dorometp (5 mT.)

[Tpubop st u3mepeHus: ypoBHs paauanuu (2 mr.)

[TpuGop 1t N3MEpEeHUs: YPOBHS HJIEKTPOMArHUTHOTO U3JTyueHHs (2 mIT.)
Kamepa Bunbcona (1 mirt.)

DkpaH moMuHecuupyromui (1 mr.)

OnTrueckue GunbTpbl 20 (1T.)

[Ipubop nemoHcTpanuu KaTOAHBIX U3IydeHui (1 mr.)
Ha6op no nonsipuzanuu csera (1 mr.)

Peocratsr (15 mT.)

[ratus (30 wT.)

Ocnumnorpad (3 mT.)

Omwmertp (5 mmt.)

Cnekrpomerp (3 mrt.)

Kommext npubopoB 1no reomerpudeckoit ontuke (1 mr.)
Kommext nmpubopoB 1no BoiaHOBOM ontuke (1 1mT.)
Kommext npubopoB 1no kBaHTOBOM ontuke (1 mIT.)
Icuxpomerp (3 mrt.)

KomMruiekT TepMoMeTpoB (KUAKOCTHBIN, AIEKTpUYECKHi, OumeTaminueckuii) (3 1mirt.)
KoMIuiekT HacocoB BaKyyMHBIX pa3JIMYHBIX TUITIOB (2 MIT.)
KomruiexT npubopoB pusnueckoro u3MepeHus

[TpuGopsI s IEMOHCTPAINI 3aKOHOB MEXaHUKH

TunoBoit KOMIUIEKT «INEKTPUIECTBO U MarHeTu3m» (1 miT.)
JleMOHCTpallMOHHBIA Habop MPUOOPOB 1o akyctuke (1 mrt.)
Tpancdopmarop Tecna (1 mT.)

Karymika Pymgopra (1 mr.)

Karymka Tomcona (1 mrt.)

Conneunas 6arapes (5 mrT.)
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e Ucrounuk nuranuss BYM-2M

e lcrounuk nutanus BC-24

e Apeomerp (2 miT.)

e JleMOHCTpallMOHHBIN Te€HEpaTOp MepeMeHHoro Toka (1 mr.)

e Ha6op nemoncTpanmonnsiid Tepmomnap (1 mrT.)

e Tepmowmerp anexrpudeckuid MIIII-154M (1 miT.)

e Tepmomerp anexkrpuueckuiit MIIP-53 (1 wrt.)

e KoMIutekT nupoBbIX H3MEPUTEIBHBIX TPUOOPOB (BOIBTMETP, amIiepMeTp, oMmmeTp) (1

e Pammnorexnmveckuit ocrmutorpad (1 mr.)

e AHemoMeTp JameyHsbli (1 mr.)

KommiekT madoparopusix padot no mexanuke (10 pador) (1 mT.)

KomruiekT nabopaTopHsix padboT no MonekyssipHoit ¢pusuke (10 pador) (1 mit.)
KomMruiekT mabopaTopHbIX paboT MO MIeKTpudIecTBY U MarHeTu3My (12 padot) (1 mr.)
KommiekT naboparopusix padoT no ontuke (6 pador) (1 mrT.)

KomruiekT 1abopaTopHbIX padboT 1o KBaHTOBOH ¢u3uke (3 padotsl) (1 mrT.)
KommiekT nabopatopHbix paboT Mo CrieKTpalbHOMY aHau3y (4 pabotsl) (1 mT.)
DKCNO3ULMOHHBIN AKpaH (HaBecHOM) (1 miT.)

Konuposanehusiii annapar «Canony (1 mr.)

Tenesuzop LG (1 mr.)

Buneonneiiep LG (1 mit.)

Cxkanep HPSJ 5300C (1 mr.)

DKCMO3UIMOHHBIN SKpaH (HaBecHOi) (1 mT.)

KomruiexT BuaeohuiabMoB o pasaenaM Gusuku

Y4eOHO-HarIsIIHbIe TTOCOOHS, TPE3SHTAINH 0 JUCIUTUTHHE « DU3HKa»

Pa3zpaboruuk: FOpkoB B.B. — k.¢b.-M.H., noueHT Kadenpsl GU3NYECKOT0 U MaTEeMaTHUYECKOIO
o0Opa3oBaHuUs;
Mununckuit A JO. — n.¢.-M.H., foueHT Kadenpsl GU3NIecKoro 1 MaTeMaTuueCKoro 00pa3oBaHMUs.
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11 JUCT U3MEHEHM Y TONTIOJTHEHU I

YrBep:kaenue uzMeHeHuit u qonojanennii B PILJ qust peanmusamuu B 2024/2025 yu. r.

PII[I nepecmoTpeHa, o0cysxaeHa u ogo0peHa st peanusanuu B 2024/2025 yuebHoM roay
Ha 3aceaHuu Kadeapsl (PU3MUECKOro U MaTeMaTHYeCKOro oopasoBanus (mpotokos Ne 9 or 24
mas 2024 r.).

YT1Bep:xkaenne usmenenuii u ronoanenuii B PIIJI nas peanmsamuu B 2025/2026 yu. r.

PIT/T mepecmotpena, o0CyKaeHa u ogo0pena s peanusamuu B 2025/2026 yuebHoM roay
Ha 3aceaHuu Kadeapsl (PU3MIECKOro U MaTeMaTHYECKOTro oOpasoBanus (mpotokos Ne 9 or 21
mas 2025 r.).

YrBepxkaenue usmenenni u gonoanenuii B PII/1 nias peanuzanuu B 2026/2027 yu. r.

PII/] mepecmoTpena, obcyxaeHa u ogoopena s peanusanuu B 2026/2027 yae6HOM TOIy
Ha 3acenaHnu Kadeapbl GU3NYECKOTO U MaTeMaTHYeCcKoro oopa3oBanus (mpotokod Ne 9 ot 26
Mmas 2026 1.).
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