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1.. ITacmopT KOMIJIEKTA KOHTPOJIbHO-OLICHOYHBIX CPEACTB

1.1. O6aacTh NpUMEHeHUs

OCBOCHUS y4eOHOU AMCIUILTHHBI (hr3HKa 00111e00pa30BaTeIIbHON MPOTpaMMBbI IO CIICIIUATHLHOCTH:

38.02.04 Kommepuus (Mo oTpacjisiM), BXojAsilleid B COCTAB YKPYIIHeHHOH rpynnbl npodgeccui

38.00.00 DxoHoMuKAa U yHIpaBJIeHHE

KoMmiekT KOHTPOJ/IbHO-OII€HOYHLIX CPEACTB MO3BOJHAECT ONCHUBATDL:

1.1.1 OcBoecHHE YMEHHI M YCBOCHUE 3HAHUI:

®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

BrimyckHuk Ha 0a30BOM ypOBHE HAyUUTCSL:

BoinmyckHuK Ha 6a30BOM YPOBHE [TOJTYUUT
BO3MOKHOCTb!

-pa3auy4aTth OCHOBHBIC IIPU3HAKA H3YYEHHBIX
¢usnueckux Mmojeneit: 06a3oBble (U3NUYECKHE
BEIMYMHBI, (U3MYECKUHA 3aKOH, Hay4Has
TUIOTe3a, MOJENb B (U3UKE M MHUKPOMHpE,
JJIEeMEHTapHas 4acTula, (yHIaMEHTaIbHOE
B3aNMOJICHCTBHE;

- Has3bIBaTh 0a30Bble (DPU3NYECKHE BEIMYMHBI,
KpaTHblE€ W JOJbHbIE E€IUHMIBI, OCHOBHBIE
BUAbl (DyHIAMEHTAIbHBIX B3aUMOACHUCTBUI.
WX XapaKkTepuUCTHUKH, paguycC JEHCTBHS;

- JIeJIaTh BBIBOJBI O I'PaHULIAX MPUMEHUMOCTU
(GuU3NYECKUX TEOPH, KX IPEEMCTBEHHOCTH,
CYLIECTBOBAaHMM CBA3€M W  3aBUCUMOCTEU
MEXY PU3NYECKUMU BEINYUHAMM;
-HUHTEPIPETUPOBATH (HPU3NUYECKYIO
MH(pOpMaLIKIO, OJYYEHHYIO U3 IPYTUX
HCTOYHUKOB

- IOHUMATh U OOBACHSTH IIETOCTHOCTh
(bu3MUECKOIl TEOpHH, pa3iniaTh FPAHHIIBI €€
HNPUMEHUMOCTH ¥ MECTO B PAIY APYTUX
(bu3nUeCKuX TEOopHii

-IEeMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO
(Gu3MKH B GOPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTHHBI MUpA, B Pa3BUTHU
COBPEMEHHBIX TEXHUKHU U TCXHOJIOTHUI, B
NPaKTHYECKOH JIESITEeIbHOCTH JIIOJICH;
-[I0Ka3bIBaTh Ha MPUMEPax B3aMMOCBSI3b
MeX1y (PU3MKOH U TIPYrIMH €CTECTBEHHBIMU
HayKaMH;

-yCTaHaBJIMBATh B3aMMOCBS3b €CTECTBEHHO-
HAYYHBIX SIBJICHUI U MPHUMEHITH OCHOBHBIC
(du3HYecKre MOJIENH sl UX OMUCAHUS U
00BICHCHMS,

OcCHOBBI KHHEMATHKH

BrinmyckHuK Ha 6a30BOM YPOBHE HAyUUTCSI:

Beinyckauk
BO3MOKHOCTb!

Ha 0a30BOM  ypOBHE

-pacrio3HaBaTh ~MEXaHUYECKUE SIBJICHUS W
OOBSCHATP HA OCHOBE MMEIOIIMXCS 3HAHUI
OCHOBHBIC CBOWCTBA WJIM YCJOBHUS MPOTCKAHHS
DTHUX SIBJICHUI:

-pa3nuyaTh OCHOBHBIC TPHU3HAKH HW3yYCHHBIX
busndeckux MoJeNeii: MarepuaiabHas TOYKa,
WHEpIMabHAs CUCTEMa OTCYETA;

-paBHOMEpPHOE U HEpAaBHOMEPHOE JBH)KEHUE,
PaBHOMEPHOE ¥ PAaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE IBHYKEHUE, OTHOCHTEIBHOCTD
MEXaHUYECKOIO JIBHKEHUS, -

- CBOOOIHOE TaIeHUe TeJ, IeJIaTh BEIBOIALI 00
0COOEHHOCTAX CBOOOIHOIO IMaJeHus TEI B
BaKyyMe H B BO3/IyX€;

-paBHOMEPHOE JIBIDKCHHE TI0 OKPYXHOCTH,
UHEPIMS, B3aUMOJICHCTBHE TEN, pPEaKTHBHOE
IBIDKEHUE,
-paBHOBECHE  TBEPJBIX

Tel, AMCIOIINX

- IOHUMATh U OOBSICHSTH 1IEIOCTHOCTh
(u3nueckoil Teopun, pa3nuyaTh IPaHUIIbI €€
MIPUMEHUMOCTH U MECTO B PSIIy APYTUX
(hU3MYECKUX TEOPHii;

- BJIaJIeTh PUEMaMH TIOCTPOCHUS
TEOPETUUECKHX J0KA3aTeNbCTB, a TAKKE
IIPOrHO3UPOBAHMSI OCOOEHHOCTEH MPOTEKAHUS
(u3MYeCKUX SIBJICHUN U MPOIIECCOB HA OCHOBE
MOJTyYEHHBIX TEOPETUUYECKUX BBIBOJIOB U
JI0Ka3aTeNbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBA3b MEKIY
OCHOBOMOJIaraloluMy HayYHbIMU TOHATHUSMU:
MIPOCTPAHCTBO, BPEMsI, IBIKEHUE;

- BBIJIBUTATh THITOTE3bI HA OCHOBE 3HAHUS
OCHOBOIIOJIATAIONINX (PU3UUECKUX
3aKOHOMEPHOCTEN M 3aKOHOB;

- CAaMOCTOATENBHO IJIAHUPOBATh U MIPOBOIUTH
(bu3nyecKre HIKCIEPUMEHTHI,

MOJIY4UT




3aKpEeIJICHHYI0 OCh BpallleHus, KojiebaTeabHOoe
IBUKCHHE, PE30HAHC, BOJHOBOE JIBIDKEHUE
(3BYK);

- IPUMEHSTH MMOTYYCHHBIE 3HAHUS B PEUICHUH
3a1au

-ONUCHIBATh HW3YYCHHBIE CBOWCTBA Tel U
MEXaHUYEeCKHe SBJICHUS, UCIIOJB3YS
du3MYECKUe BEIUYHMHBI: IyTh, TEPEMEIICHHE,
CKOPOCTb, YCKOpEHHE, Nepuoj OOpalieHus,
Macca Tena, IUIOTHOCTh BEIIecTBa, cuja (cuia

TSOKECTH, CUJa YOPYIOCTH, CHJIa TpEHus),
JaBJICHUE, HUMIIYJIbC Tejla, KHHETUYEeCKas
SHEprus, MOTEHLIUATbHAs SHeprus,
MeXaHuYecKas pabora, MEXaHUYeCKast

MotrHocTh, KIIJ[ mpu coBepmieHun pabGoThl ¢
UCIIOJIb30BAaHUEM IPOCTOr0 MEXaHH3Ma, CHUIIa
TPeHMs, AaMIUIUTyJda, I[epUoJ U  YacToTa
KoJIeOaHWH, [UIMHA BOJHBI M CKOpPOCTH €e
pacrpocTpaHeHus; TMPU OMUCAHUU TPABUIBHO
TPAKTOBATh (PU3UYECKUI CMBICI HCIOIb3YyEMbIX
BEIMYMH, WX OO0O3HAYECHHS U  CAUHUIIBI
U3MEpEHUs, HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3NYECKYI0 BEIMYHUHY C JIPYTUMHU
BEJIMYMHAMU, BBIUUCIATH 3HaYCHHE (PU3NYECKOM
BEJINYMHBI,

- pemarh MPaKTHKO-OPHUEHTUPOBAHHBIC
KayeCTBEHHBIC M pacueTHbIe (PU3MUECKUe 3a/1aun
¢ BeIOOpOM (puznueckoi Mojenu (MaTepruaibHas
TOYKA, MAaTEMATUYECKHIA MAsITHUK ), HCTIOJIb3YS
HECKOJIbKO (PU3HUECKUX 3aKOHOB WK (hOpMyI,
CBSI3BIBAIOIIMX W3BECTHBIC (PH3UUECKUE
BEJIMYUHBI, B KOHTEKCTE MEXKITPEIMETHBIX
CBSI3€H; HCIIOJIb30BaTh HH(OPMAIIHIO
(U3NYECKOTO COIePIKaHUS TIPU PEIICHUH
y4eOHBIX, MPAKTHYECKH 3a/1a4

- OOBSICHSTH YCIIOBHS TPUMEHEHHSI (PU3MUIECKIX
MoJIeNIell TIPU pelIeHn (PU3MUECKUX 3a/1ad,
HAXOJIUTh aJICKBATHYIO MIPEUIOKEHHON 3a1aue
(bu3MYeCKy0 MOZETb, pa3penarb IpodIemMy Kak
Ha OCHOBE UMCIOIUXCS 3HAHUMH, TaK U MPH
MOMOIIIA METO/I0B OLICHKH.

OcHOBBI JUHAMHKA

BrimyckHuk Ha 0a30BOM ypoBHE
HAyUUTCS:

BrinmyckHuk Ha 6a30B0M YPOBHE ITOTY4UT
BO3MOXHOCTb:

- -ONKCHIBaTh W3y4YEHHBIE CBOWCTBA TEN H
MEXaHUYCCKUC SIBJICHUA, HCIIOJIb3YyA
dbusznueckue BENUYHMHBL: cuja (CHiia TSKECTH,
CWJIa YNpPYrocTH, CWJIa TPEHHsI), MAaBIICHUE,
UMITyJIbC ~ Te€la, KUHETHYecKass  dHeprus,
IIOTCHOUAJIbHAs OHEpru-, MEXaHUYCCKas
pabota, MexaHudeckas MOIIHOCTh, KIIJ mpu
COBEpUIEHMH pabOThl €  HMCHOJIb30BAaHUEM
MIPOCTOr0 MEXaHU3Ma, CUJla TPEHUSI, aMIUIUTY/a,
MepUoJl M YacToTa KoJeOaHui, JUIMHA BOJTHBI U
CKOPOCTb €€ PAacIpOCTPAHECHUS; MIPU OMHCAHUHU
NPaBWJIBHO TPAaKTOBaTh (PU3MYECKUM CMBICT
UCIIONB3YEMBIX BEJIWYUH, UX O0O3HAUEHUS U
€AVHMIIBI U3MEPEeHMs, HaxOIuThb (HOPMYIIbI,
CBSI3BIBAIOIIME JTAHHYIO (DH3UYECKYIO BEIHMUUHY
C ApYTUMHU BCIWYHMHAMH, BBIYHCIIATH 3HAYCHUC
(bu3UYECKOI BETUYMHBL;

- AHAJIM3UPOBATH CBOMCTBA TCII, MCXaHHYCCKHEC
SIBIIEHUS U TIPOIIECCHI, UCTIONB3Ys (pU3uvecKue
3aKOHBI: 3aKOH COXPaHEHHUs YHEPTHH, 3aKOH
BCEMHUPHOT'O TATOTEHUS, IPUHIIUIL
CYMEPIIO3UITUH CHIT (HAaXOXKIECHUE

- BIIQJCTh IPUEMAMHU ITIOCTPOEHUS
TEOPETUUECKHUX JJOKA3aTeNIbCTB, a TAKKE
IIPOTHO3UPOBAHUS OCOOEHHOCTEH MPOTEKaHUS
(bu3NYECKUX SIBJICHUN U MPOIIECCOB HA OCHOBE
MIOJIyYEHHBIX TEOPETUUECKUX BBIBOJIOB U
JI0Ka3aTeNbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEKIY
OCHOBOINOJIAraloIMMU HAYYHBIMU HOHSTUSIMHU:
IIPOCTPAHCTBO, BPEMS, IBH)KEHHUE;

- BBIJIBUTATh TMIIOTE3bI HA OCHOBE 3HAHUS
OCHOBOITOJIATAlOIINX (PU3UIECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

- CaMOCTOSTENBHO IUIAHUPOBATH U TPOBOAUTH
buznyecKre 3KCIEePUMEHTHI;

- pemaTh NpaKTUKO-OPUEHTUPOBAHHBIE
KaueCTBEHHbIE U pacyeTHbIE (PU3NUYECKUE
3aJ]auu, UCIOJIb3ys HECKOIBKO (PU3HMUECKUX
3aKOHOB WJIH (DOPMYII, CBA3BIBAIOIINX
U3BECTHBIE (PU3MUECKUE BETMUNHBI, B KOHTEKCTE
MEXK MPEIMETHBIX CBS3EH;

- OOBSICHATD YCIIOBUS IPUMEHEHUS (PU3NYECKUX
MoJiesiel pu peneHny pU3nYecKux 3ajaad,
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paBHozeicTBytomIel cubl), I, 1T u 111 3akoHbI
HproTona, 3aKk0H COXpaHEHUsI UMITYJIbCA, 3aKOH
['yka, mpu 3TOM pa3inuyaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U €T0 MAaTEMAaTHIYECKOE
BBIpaXXCHHE; CYIEPIIO3ULIMN CUII, 3aKOH
BCEMHUPHOTI'O TATOTECHHUSI, 3aKOH [ 'yKa;
9KCIIEPUMEHT 10 U3MEPEHUIO TPEHUS
CKOJIbXKCHUS;

- JIeJIaTh BBIBOJIBI O MEXaHU3ME BOSHUKHOBEHHUS
CHUJIBI YIIPYTOCTH € ITOMOILBI MEXaHUYECKON
MOJIeIN KpHUCTaJlIa;

- IPOrHO3UPOBATh BJIMAHHUC HCBCCOMOCTU Ha
MOBE/ICHHE KOCMOHABTOB IIPH JUTUTEIbHBIX
KOCMHUYECKHX T0JIeTaX;

- IPUMEHSTDH MOJTYYCHHbIC 3HAHUS JIJIS1 PEeLICHUS
3a1a4y

- IeJIaTh BBIBOJIBI U YMO3AKIIOUEHUS O
MNpEeuMylIeCTBax UCIOJIb30BaHUSA
HHEPTreTUUYECKOrO MOX0/1a TP PEUICHUH psia
3aJa4 TUHAMUKU

HAXOJIUTh aJIeKBaTHYIO NIPENIOKEHHOH 3a/1a4e
¢du3nUecKyro Mojesb, pa3penars npodiaemy,
KaK Ha OCHOBE UMCIOIIUXCS 3HAHHM, TaK U TIPH
MTOMOIIM METOIOB OIICHKH.

-pa3nuyartb T'PaHUIIBI PUMEHUMOCTH
(GU3MYECKUX 3aKOHOB, TIOHMMATh BCEOOIUI
xapaktep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH
COXpAaHCHHMSI MEXaHWYECKOW DSHEPruu, 3aKOH
COXpaHEHHsI HMMITYJIbCa, 3aKOH BCEMHPHOTO
TATOTEHUSI) U OTPAHUYCHHOCTH HCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3aKoH ['yka u T. 11.)

3aKkoHbI COXpaHCHHUS B MEXAHUKE

BrimyckHuk Ha 0a30BOM ypoBHE
HAyUUTCS:

Beimycknuk 6a30BOM

BO3MOKHOCTbD.

Ha YPOBHC  IIOJYYUT

-pemiath  3aJayd, UCHOJb3ys  (U3HUYECKUe
3aKOHBI (3aKOH COXpaHEHUs DJHEPruH, 3aKOH
BCEMHPHOT'O TATOTEHUS, MIPUHLHUIT
cynepnosunuu cui, I, II u Il 3akonsl HeroToHA,
3aKOH COXpaHEeHUsi HuMIyibca, 3akoH ['yka,
3aKOH H (POPMYIIBI, CBSI3BIBAIOIINE (PU3HUECKUE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca
Tena, IJIOTHOCTh BEIEeCTBA, CHUia, IaBJICHUE,

HMITYJIBC TCIa, KHHCTHYCCKAasA SHEpru:,
INOTCHIMAJIbHAasA OHEpPIus, MEXaHHU4YCCKas
pa60Ta, MEXaHHMYCCKasd  MOIIHOCTD, JJINHa

BOJIHBI U CKOpPOCTb €€ pACIpOCTpPaHEHHMs): Ha
OCHOBE aHaJlM3a YCIIOBUS 3a1a4d 3allMChIBATh
KpaTKO€ yCIIOBHE,-

-BBIICNATh (PU3MYECKHE BEITUYMHBI, 3aKOHBI U
dbopMyInbl, HEOOXOAMMBIE Ui €€ pelIeHHUs,
MPOBOJAUTH PacyeTbl U OLEHHMBATHh PEATBHOCTH
MOJIyYEHHOT0 3Ha4YeHUs (PU3HUECKON BEIUYUHBI.
- IeJIaTh BBIBOJBI U YMO3AKIIFOUEHUS O
IIPEUMYILECTBAX UCIIOIb30BAHUS
HHEPreTUYECKOro MOAX0/a IIPHU PELIECHUN psaa
3a/1a4 AMHAMUKHU

- IOHUMATh U OOBSACHATH IIEIOCTHOCTh
¢u3nyecKoil TeopuH, pa3inyaTh FPaHULIbI €€
MIPUMEHUMOCTH U MECTO B PANlY APYTUX
(bu3NYECKUX TEOPHUi;

- BJIAJIETh [IPUEMAMU [TOCTPOEHHUS
TEOPETUUYECKHUX JJOKA3aTeNIbCTB, a TAKXKE
IPOTHO3UPOBAHUS 0COOEHHOCTEH MPOTEKaHUS
(¢u3NYECKUX SIBJICHUN U MPOIIECCOB HA OCHOBE
MOJIYYEHHBIX TEOPETUUECKUX BBIBOJOB U
JI0Ka3aTeNbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXKIY
OCHOBOIOJIAralOIIMMHU HAYYHBIMU OHSTUSIMU:
MIPOCTPAHCTBO, BpeMs, ABUKEHHUE, CUJIa,
SHEPTHUS,

- BBIJIBUTaTh TUNIOTE3bl HA OCHOBE 3HAHUS
OCHOBOIIOJIATAOIINX (PU3NUECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

- CaMOCTOSITEIbHO TUIAHUPOBATh U MTPOBOAUTH
¢du3nUecKre 3KCIepUMEHTHI;

- XapaKTepU30BaTh rI100aTbHbBIE IPOOIEMBI,
CTOSILUE TIEPE]] UETIOBEUECTBOM:
SHEPreTHUECKUE, ChIPHEBBIE, IKOJIOTUYECKHUE, —
U poJib PU3UKHU B PEIICHUU ITUX MPOOIEM;

- pemaTh NPaKTUKO-OPHUEHTUPOBAHHBIE




KauyeCTBEHHbIE U pacyeTHbIC PU3NYECKUE 3a4aUu
C BBIOOPOM (PU3UYECKOM MOJIEITH, HCTIONB3YS
HECKOJIbKO (pU3MUecKHUX 3aKOHOB WK (OpMYII,
CBSI3BIBAIOIINX M3BECTHBIC (PU3HUCCKUE
BEJIMUMHBI, B KOHTEKCTE MEX MPEIMETHBIX
CBsI3€H;

- OOBSCHATD MPUHITUIIBI pa0OTHI U
XapaKTePUCTHKHU U3yYECHHBIX MAIllWH, TPUOOPOB
U TEXHUYECKUX YCTPOUCTB;

- OOBSCHATD YCIIOBUS MPUMEHEHUST (PU3HUECKUX
Mojiesiel pu pereHny pU3nIecKux 3aaad,
HAXOJUTh aJIeKBaTHYIO IIPEJIOKEHHOH 3a/1a4e
bu3nYECKyI0 MOJIEINb, pa3peiaTh NpobdieMy Kak
Ha OCHOBE MMEIOLIUXCS 3HAHUM, TaK U IIpU
MTOMOIIN METO/OB OIICHKH.

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TEOpPHH

BoinyckHuK Ha 6a30BOM YpOBHE

BoinyckHuk Ha 0a3oBOM  ypOBHE  IOJYYHUT

HAY4YMUTCH. BO3MOKHOCTbD:
- paciio3HaBaThb TCIIJIOBBIC SABJICHUA WU OOBSACHATH | -MCIIOJB30BaTh 3HAHUS O TCILUIOBLIX SIBJICHUSX B
Ha Oase HUMCIOITUXCA 3HAHUU OCHOBHBIC HOBCGﬂHCBHOﬁ KU3HHU OJIA obecreyeHns

CBOWMCTBA WM YCJIOBHS TIPOTEKAaHUS ITUX
aprneHuit: auddysus, u3MeHeHue oObema Tel

OpU HarpeBaHuu (OXJAXJIEHUH), OoJbIIast
CKMMAaeMOCTb Tra3oB, Majas CXKUMAaeMOCTb
KUAKOCTEH U TBEPABIX  TEl;  TEIUIOBOE
paBHOBecCHE, ucrapeHue, KOHJIEHCallUs,
IUIaBJICHHUE, KpUCTAJUIU3aLHS, KUIIEHUE,
BIIQ)KHOCTB BO3/1YXa,

-pa3nuyHbIe CIIOCOO0BI TeruIonepe1aun

(TeHJ’IOHpOBOI[HOCTB, KOHBCKIHA, H3nyquHe),
arperatHbl€ COCTOSAHUSA BCUICCTBA, MOTJIOUICHUC

DHEPrUM TPU  HCIAPEHUHM  SKUIAKOCTH H
BBIZICJICHME €€ Tpu KOHJEHCAIlMU Tapa,
3aBUCHUMOCTh  TeMIMepaTypbl  KHUIIEHUS  OT
JIaBJICHHS;

-aHAJIU3UPOBATh CBOICTBA TEJl, TEIJIOBBIE
SBJIEHUS U MPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE
MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUEHUS O
CTPOEHHUH BEIIECTBA M 3aKOH COXPaHEHUs
SHEPTrUu

-peniaTh 3a/1a4uM, UCIOJIb3YS 3aKOH COXPAHEHUs
SHEPrUM B TEIJIOBBIX Mpoleccax u Gopmysl,
CBS3bIBAIOIIME PU3NYECKUE BEIUYUHBI
(KOMTMYECTBO TETIOTHI, TEMIIepaTypa, yaeabHas
TEIIOEMKOCTh BEIIECTBa, yJeIbHAas TEIIoTa
IUTaBJICHUS, yEIbHAS TEII0Ta
napooOpa3oBaHHUsl, yeJIbHas TeIIOTa CrOPaHUs
TOTIMBA, KOAPDUIIUEHT MOIE3HOTO NEHCTBHS
TEIJIOBOT'O JIBUTaTelsl): HA OCHOBE aHAJIN3a

0€3011acHOCTH P 0OpaleHny ¢ npudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, AJII COXPAHECHHUS
3JI0pOBBS U COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOTO
MOBE/ICHUA B OKPYXKAIOIIeH cpejie; IPUBOIUTh
IIPUMEPHI SKOJIOTMUECKUX MOCIEICTBUN pabOThI
JBUTATENICl BHYTPEHHETO CTOPaHMsl, TeTIIOBBIX
Y TUJIPOJIEKTPOCTAHLIUN- XapaKTEepU30BaTh
CHUCTEMHYIO CBSI3b MEX]ly OCHOBOIIOJIAratoIMMHU
HayYHBIMU MOHATUSAMU: IPOCTPAHCTBO, BpEMS,
JBIKEHHE, CUJIA, YHEPTUS;

-pa3nu4aTth IPaHULBI MIPUMEHUMOCTHU
(¢u3MYeCKUX 3aKOHOB, IIOHMMAaTh BCEOOLIMIA
xapaktep  (QyHIaMEHTambHBIX  (U3HUUYECKUX
3aKOHOB  (3aKOH COXpaHEHUS HHEPrUu B
TEIUIOBBIX  NPOIECCax) U  OrPaHUYEHHOCTh
MCIOJIb30BAaHUSl YACTHBIX 3aKOHOB;

- CaMOCTOSITENIbHO IUIAHUPOBATh U TPOBOAUTH
¢du3nUecKkne 3KCIepUMEHTHI;

- XapaKTepU30BaTh rI100aIbHbIE IPOOIEMBI,
CTOSAILME TIEPE]] UETIOBEUECTBOM:
SHEPreTHYECKUE, ChIPHEBBIE, IKOJIOTUYECKHUE, —
U poJib (PU3UKHU B PEIICHUH ITHX MpoOiIeM;

- pemaTh NPaKTUKO-OPUEHTUPOBAHHBIE
Ka4eCTBEHHBIE U pacyeTHbIe (PU3NYECKHE 3aJaun
C BEIOOPOM (pU3HUECKOU MOJIEIH, UCTIOIb3YS
HECKOJIbKO (pU3MYECKHX 3aKOHOB MU (OPMYII,
CBS3BIBAIOIINX U3BECTHBIE (PU3HUECKUE
BEJIMYMHBI, B KOHTEKCTE MEX ITPEIMETHBIX
CBsI3€il; HCIOIb30BaTh HH(OPMALIHIO




YCIIOBUS 33JJa4i 3alHUChIBaTh KPaTKOE yCIOBHE,
BBIICTISATh (PU3NYCCKUE BEIIMYMHBI, 3aKOHBI U
dbopMyIibl, HEOOXOIUMBIE IS €€ PEeLICHHUS,
-IIPOBOJUTH PACUETHI U OLIEHUBATH PEATTLHOCTh

IMOJIYYCHHOI'O 3HAYCHU S (1)I/I3I/I‘ICCKOI‘/'I BCJIIMYHUHBI.

(U3NIECKOTO COIePIKAHUS TP PEIICHUH
yUeOHBIX, MPAKTUYECKUX 3a/1a4

- OOBACHATD NMPUHITUIIBI pA0OTHI U
XapaKTePUCTUKH N3YYEHHBIX MAIIMH, TIPUOOPOB
U TEXHHUYECKUX YCTPOICTB;

- OOBSICHATD yCIOBUS IPUMEHEHUS (PUZNIECKUX
MOJIeIIeH PY peleHur (GU3MIeCcKX 3a1a4,
HAXOJUTh aJIeKBATHYIO MPEATIOKEHHOH 3a/1a4e
(bU3NIECKyIO MOJIEIb, Pa3pemiaTh MpodIeMy Kak
Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK U IIpU
MOMOIIIA METOJIOB OI[CHKH

OcHOBBI TEPMOAUHAMHUKU. ArperaTHLIe COCTOSIHMA BeELIECCTBA.

BoimyckHuk Ha 6a30BOM YpOBHE
HaY4YHUTCS:

BoimyckHuk Ha 6a3oBOM
BO3MOXKHOCTb!

YpPOBHE TOIYYUT

-OIKCHIBATh N3yYCHHBIE CBOICTBA TEI U
TETUIOBBIE SIBIICHUS, UCTIONB3Ys (PU3NIECKHE
BEJINYMHBI: KOJTMYECTBO TEIUIOTHI, BHYTPEHHSS
SHEPTUs, TEMIIEPATypa, yaeIbHas
TETJIOEMKOCTb BEIECTBA, Y/ENbHAs TEIIOTa
IUTaBJICHUS, YACTbHAS TEIUIOTA
napooOpa3oBaHus, yelIbHasl TEII0Ta
CTOpaHUs TOTUTUBA, KOAPPHUIIMEHT MOJIE3HOTO
JCUCTBHS TEIIJIOBOTO JIBUTATES; IPH
OTMCAaHWH MTPABUIIBHO TPAKTOBATH (PU3UIECKUI
CMBICJI CTIOJIb3YEMbIX BEITMUUH, UX
0003HAYCHHSI U €TMHUIIBI U3MEPEHHUS,
HaXOJUTh OPMYJIbI, CBA3BIBAIOLINE TAHHYIO
(GU3NUECKyIO BETUYUHY C APYTHMHA
BEJIMYMHAMU, BBIYUCIISTH 3HAYEHUE
(U3UYECKON BEIMYUHBIL;
-IPUMEHATh  NPHOOPETEHHBIE
TEOPHH TETUIOBBIX TBUTATEIICH
-IPUBOJUTDH IPUMEPHI IPAKTHUECKOTO
UCTIOIB30BaHUS (PU3MUECKUX 3HAHUH O
TEIUIOBBIX SBJICHUAX JUIS
paIMoOHATEHOTO IPUPOAOTIOIH30BAHUS U
OXPaHbl OKPY’KaIOLIEH CpesIbl

3HaHUA Io

-pa3iauyaTh I'paHMLIBI IPUMEHUMOCTH
($u3MUeCKUX 3aKOHOB, MOHMMATH BCEOOIIUI
xapakTep (yHIaMEHTalIbHBIX  (PU3MUECKUX
3aKOHOB (3aKOH COXpaHEHHUs DSHEPrUH B
TEIUIOBBIX IpOIleccaXx) M OrPaHUYEHHOCTb
MCTIOJIb30BAHUS YACTHBIX 3aKOHOB;

- CAaMOCTOATENIBHO IJIAHUPOBATh U IPOBOJIUTD
(bu3nvIecKne IKCIEPUMEHTHL;

- XapaKTepu30BaTh I1100aTbHbIE TPOOIIEMBI,
CTOSIIIKE TIepE/T YETIOBEYECTBOM:
SHEPIreTUYECKUE, ChIPbEBbIE, IKOJIOIMUECKHUE, —
1 poJib (U3UKHU B PEIICHUH STUX pobeMm;

- pelaTh MPakTUKO-OPUEHTUPOBAHHbIE
Ka4yeCTBEHHBIC M pacueTHbIC (PU3MUYECKHe
3aJjauu ¢ BEIOOpOM (hr3nyecKkoit Mojeny,
WCTIOJB3Ysl HECKOJBKO (PU3MUECKUX 3aKOHOB
WK (hOpMyJ1, CBA3BIBAIOIINX U3BECTHBIE
¢u3nYecKre BEINYNHBI, B KOHTEKCTE MEXK
MIPEIMETHBIX CBSI3EH;

- 00BSCHATDH MPUHIIMIIBI paOOTHI U
XapaKTePUCTUKH N3YUYEHHBIX MaIIMH,
npUOOPOB U TEXHHUYECKUX YCTPOMCTB
-MCII0JIb30BaTh 3HAHUS O (PU3NUECKUX
00BEKTax M MpoIeccax B MOBCEAHEBHOM
KHU3HU JUI o0ecrieyeHns 6e30MacHOCTH MpU
oOpamieHny ¢ MprudopamMu U TEXHHUECKUMHU
YCTPONCTBAMH, /1151 COXPAHEHUS 3710POBbS U
COOJTIOJICHHSI HOPM SKOJIOTHUIECKOTO
MOBEJICHUSI B OKPY’KaIOLIeH cpese, s
MIPUHATHS PELICHUI B TOBCEHEBHOM KU3HU.




DIEKTPUUECKOE MOJIE.

BrimyckHuk Ha 6a30BOM ypoBHE
HAY4HTCS:

Brinyckauk 0a30BOM  ypOBHE

BO3MOKHOCTbD.

Ha MoJIyuuT

-pacro3HaBaTh 3JIEKTPOMATHUTHBIE SIBJICHUS U
OO0BSACHATH HA OCHOBE MMEIOIIUXCS 3HAHHMA
OCHOBHBIC CBOMCTBA WJIN YCIIOBHS MPOTCKAHUS
9THUX SIBJICHUI: 3JICKTPHU3AIUs Tell,
B3aMMOJICHCTBHE 3apsI0B, SJICKTPUUECKUN TOK H
ero JIelcTBUS (TEIIOBOE, XMMHYECKOE,
MAarHuTHOE),

-HCIIOJIb3YS AJICKTPOMArHUTHBIC SIBIICHUS U
MPOIIECCHI, aHATM3UPOBATH CBOMCTBA TEll,
(bu3HYECKUE 3aKOHBI: 3aKOH COXPaHCHHS
AIIEKTPUIECKOTO 3apsia, 3aKkoH KynoHa,
IPaHUIBI HX IPUMEHUMOCTH;

-TIpY ONKMCAHUM BEPHO TPAKTOBATH (DU3MUECKUI
CMBICTT UCTIOJIB3yEeMBIX BEJIMYHMH, ux
0003HAYCHHSI U SIMHUIBI U3MEPEHUS; HAXOIUTh
(GOopMyIIbI, CBSI3BIBAIONINE JAHHYIO (U3NYECCKYIO
BCJIMYMHY C JPYTHMH BEITUIHHAMHU.

- OIIUCHIBATH JEMOHCTPALIMOHHBIC
9KCIIEPUMEHTHI 110 DJICKTPU3AIIUHU TEIl U
OOBSICHATH UX PE3YJIbTAThl; ONUCHIBATH
OKCIIEPUMEHT 10 U3MEPEHUIO AIEKTPOSMKOCTH
KOHJICHCATOPA;

- IPUMEHSTH IMOTYYCHHBIC 3HAHUS JIJIS
0€30MMacHOr0 UCIOIb30BaHHUS OBITOBBIX
prOOPOB ¥ TEXHUYECKHUX YCTPOHUCTB

- TOHUMATh U OOBSICHATH IIETIOCTHOCTh
buznyecKoil Teopun, pa3inyaTh FPaHUIIbI €€
MPUMEHUMOCTH B MECTO B PSIAY APYTUX
(UBUYECKUX TCOPHIL;

- BJIaJICTh IPHEMaMH IIOCTPOCHUS
TEOPETUUECKHUX JJOKA3aTENIbCTB, a TAKXKE
IPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKAHHS
(bu3nYeCKUX SIBJICHUN U MPOIIECCOB HA OCHOBE
MOJTYYEHHBIX TEOPETHUYECKUX BBIBOJIOB U
JI0KAa3aTeNbCTB;

- pemaTh NPaKTHKO-OPHUEHTUPOBAHHBIC
KaueCTBEHHbBIC U pacUeTHbHIC (PU3NYECKUE
3a71auu ¢ BEIOOPOM (hr3HUYECKO MOIENH,
UCIIOJIB3YS HECKOJIBKO (PM3MUECKUX 3aKOHOB MU
(dhopmyJ1, CBA3BIBAIOIINX U3BECTHBIE (PU3HMUECKUE
BEJIMYMHBI, B KOHTEKCTE MEXK MPEIMETHBIX
CBSI3CH, MCIIOIH30BATh HH(POPMAIIHIO
(bU3MYECKOTO CoAepKaHUs IPU PELICHUN
YUEOHBIX, MPAKTUICCKUX

3a1a4y

9HeKTpI/I‘leCKI/Iﬁ TOK B PA3JIMYHBIX CpEaax

BoinyckHuK Ha 6a30BOM YpOBHE
Hay4YHUTCS:

BeimyckHuk  Ha

BO3MOKHOCTbD.

0a30BOM  ypOBHE TOJIYYUT

- 1aBaTh OIPEACIICHUS] TTOHSITHSIM:
ANEKTPUUECKUN TOK, IOCTOSTHHBIN
ANEKTPUIECKUN TOK, ICTOYHUK TOKA, CTOPOHHUE
CHUJIbI, CBEPXIIPOBOJUMOCTb, JBIPKA,
MOCJIEA0BATEIBbHOE U MAPAIIIETBLHOE
COEIMHEHHUE TIPOBOJHUKOB;

du3ndeckuM BenuuruHaM: cuia Toka, IJC,
CONPOTHUBIIEHUE MTPOBOJIHUKA, MOIIIHOCTh
ANEKTPUYECKOTO TOKA;

- 00BSCHATDH YCIOBHS CYIIIECTBOBAHUS
ANEKTPUYECKOTO TOKA;

- OIMKCHIBATh JJIEMOHCTPALIMOHHBIN OMBIT Ha
MOCJIEA0BATEIBbHOE U MAPAIIIETBLHOE
COEIMHEHHUE MPOBOJHUKOB, TEIJIOBOE JEHCTBHE
ANEKTPUYECKOTO TOKA, MepeIady MOITHOCTH OT
MCTOYHUKA K TOTPEOUTEIIO; CAMOCTOSITENIEHO
MIPOBEICHHBIN IKCTIEPUMEHT 110 U3MEPEHUIO

- MOHUMATh U OOBSICHATH IIETIOCTHOCTh
¢bu3nueckoil Teopum, pa3nyaTh TPaHULbI €€
NPUMEHUMOCTH U MECTO B PSIILy JPYTUX
(bu3nUecKux Teopuii;

- BJIAJIETh PHEMaMH IIOCTPOCHUS
TEOPETUYECKHX JI0KA3aTENbCTB, a TAKXKE
MIPOTHO3UPOBAHUS 0COOCHHOCTEH MPOTEKAHHS
(bu3nUecKuX sIBICHUH U MPOLIECCOB HAa OCHOBE
MOJTyYCHHBIX TEOPETUYECKUX BBIBOJIOB U
JI0Ka3aTeNbCTB;

- BBIJIBUTATh THIIOTE3bl HA OCHOBE 3HAHUS
OCHOBOITOJIATAIOUTNX (PU3UUIECKUX
3aKOHOMEPHOCTEN M 3aKOHOB;

- CAaMOCTOSTEJIbHO IJIAHUPOBATh U IPOBOIUTH
buznyecKre 3KCIEePUMEHTHI;

- pemarhb MpaKTUKO-OPHEHTUPOBAHHbIE
Ka4eCTBEHHBIE M pacyeTHbIC (PU3MUYECKHE 3a1a9n
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CHJIBI TOKA U HAIIPSDKEHUS C IIOMOILBIO
aMIIepMeTpa U BOJIBTMETPA;

- ACII0JIB30BAaTh 3aKOHBI OMa I OTHOPOAHOIO
IIPOBOJIHHKA U 3aMKHYTOH LIeNH, 3aKOH JIxKoyis-
Jlenna it pacdera 3JI€KTPUYECKUX BEIUYHH.

C BEIOOPOM (pU3HUECKON MOJIEIH, UCTIOTb3YS
HECKOJIBKO (pr3nueckux popmyi1, CBA3BIBAIOIINX
M3BECTHbIC (PU3NYECKHUE BEIMYNHbBI, B KOHTEKCTE
MEK MPEIMETHBIX CBS3EH;

- OOBACHSATDH MPUHITUIIBI paOOTHI U
XapaKTePUCTHKU U3y4YECHHBIX MAIllWH, TPUOOPOB
U TEXHUYECKUX YCTPOUCTB

3aKOHEBI IIOCTOSHHOTO QJICKTPHUYCCKOI'O TOKA

BoimyckHuk Ha 6a30BOM YpOBHE
HAY4YHUTCS:

Boinycknuk Ha  0a30BOM

BO3MOKHOCTbD.

YpPOBHE  IMOJIY4HT

- IOHUMATh OCHOBHBIE MOJ0KECHHS
AIIEKTPOHHOHN TEOPUH MPOBOAUMOCTH METAJIIOB,
KaK 3aBUCHUT CONPOTHBIICHUE METAJUINIECKOTO
NPOBOJHHUKA OT TEMIEPaTyphl
- OOBSACHSATD YCIIOBHS CYIIECTBOBAHHS
3IIEKTPUYECKOT0 TOKa B METAJIIAX,
HOJIYTIPOBOTHUKAX, KHIKOCTIX H ra3ax;

- Ha3bIBaTh OCHOBHBIC HOCUTEIIN 3apsI/IOB B
MeTalIax, KHUIKOCTSX, TOTYIPOBOAHUKAX,
ra3ax ¥ yCJIOBHsI IIPH KOTOPBIX TOK BO3HUKAET;

- noHUMarth 3akoH Papases;

- IPUMEHSTH MOJTyYCHHBIE 3HAHUS /IS
OOBSCHEHUS SIBIICHUH, HAOIIOIaeMBIX B IIPUPOJIE
U B OBITY

- BJIaJIeTh IPUEMaMH IIOCTPOCHUS
TEOPETUYECKUX JI0KA3aTEIbCTB, a TAKKE
IIPOrHO3UPOBAHMSI OCOOEHHOCTEH MPOTEKAHUS
(bU3NYECKUX SIBJICHUH U IPOLIECCOB HA OCHOBE
MIOJTyYEHHBIX TEOPETUYECKUX BBIBOJIOB U
JI0Ka3aTebCTB;

- pelarhb PaKTUKO-OPHUEHTUPOBAHHBIE
KayeCTBEHHBIC M pacyeTHbIC (PU3MUYECKHE 3aJauu
C BBIOOPOM (pU3HUECKON MOJEINH, UCTIOIIb3YS
HECKOJIbKO (pU3MUYECKMX 3aKOHOB WK (hOPMYIL,
CBSI3bIBAIOIMX U3BECTHBIE (PU3UUECKUE
BEJIMYUHBI, B KOHTEKCTE MEX IPEAMETHBIX
CBA3€EH.

9HeKTpI/I‘leCKI/IC N MarouTHBIC ABJICHUA. SHGKTpOMaFHI/ITHLIC KOJI€0aHMs U BOJIHBI

BoinyckHuK Ha 6a30BOM YpOBHE
Hay4YHUTCS:

BoinyckHuk 0a30B0M

BO3MOKHOCTbD.

Ha YPOBHC  HOJYYHUT

- pacro3HaBaTh 3JE€KTPOMArHUTHBIE SIBICHUS U
OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUH
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS POTEKAHUS
ITHUX SBJIECHUM B3aUMOJICHCTBUE MarHUTOB,
AIIEKTPOMAarHuTHasi UHAYKLUS, 1eHCTBHE
MarHMTHOTO T0JIs Ha MPOBOJHMK C TOKOM U Ha
JBUKYLIYIOCS 3apsPKEHHYIO YacTHILy, 1eWCTBHE
AIIEKTPUYECKOTO IOJIS Ha 3apsHKEHHYIO YacTHUlly,
AJIEKTPOMAarHUTHBIE BOJIHBI, IPSIMOJIMHENHOE
pacrpoCTpaHEHHUE CBETA, OTPAXKEHUE U
IIPEJIOMJIEHUE CBETA, AUCIIEPCHSI CBETA.

- - ICIIOJIb30BaTh ONTUYECKUE CXEMBI AJIS
MOCTPOEHHUS N300paKEHHUH B IJIOCKOM 3epKajie
U cobuparomeil TuH3e.

- OIMCHIBATh U3YYEHHbIE CBOMCTBA TEN U
AIIEKTPOMAarHUTHBIE SIBJICHUS, UCIIONIb3Ys
buznyecKne BEIUYUHBI:

(oKycHOE pacCTOSHUE U ONTHYECKas CHJIa
JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHBI M YaCTOTA CBETA; IIPU ONUCAHUU
BEPHO TPAKTOBATH (PU3MUECKUN CMBICT

- HCIIOJIb30BaTh 3HAHMSI 00 EKTPOMArHUTHBIX
SIBJICHUSX B [IOBCEHEBHOM KU3HU AJIS
oOecrniedyeHns 0€30MacHOCTH MpU OOpaILEHUH C
npubopamMy U TEXHUYECKHMMHU yCTpOiicTBaMH,
JUISL COXPaHEHMsI 3710POBbs U COOIIOAEHHSI HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOILEN
cpelie; MPUBOAUTH IPUMEPHI BIUSIHUS
AJIEKTPOMAarHUTHBIX U31y4EHUN Ha )KUBBIE
OpTraHU3MBI;

- pa3nuyaTrh rpaHULBl IPUMEHUMOCTH
(hbU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIINIA
xapakTep (pyHAaMEHTAIbHBIX 3aKOHOB (3aKOH
COXpPaHEHHUS IEKTPUUYECKOTO 3apsiia) U
OTPaHMUYEHHOCTDH UCIIOJIBb30BaHNUs YACTHBIX
3aKOHOB (3akoH OMma IS y4acTKa LeTu, 3aKOH
Jxoyns-Jlenua u ap.);

- HCII0JIb30BaTh MIPUEMbI TOCTPOCHHUS
¢bu3nYeckux Mojesel, moucka u GopMyIHpOBKU
JI0Ka3aTeNbCTB BBIABUHYTHIX THIIOTE3 U
TEOPETUYECKUX BBIBOJIOB HA OCHOBE
SMIUPHUYECKH YCTAHOBJIEHHBIX (DaKTOB;
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HCITOJIB3YEMBIX BEJTUYNH, UX 0003HAYCHUS U
€IMHHIIBI U3MEPEHHUS, HAXOTUTH POPMYJIBI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BETUIMHY
C APYTMMH BEIUYMHAMMU.

- aHAJIM3UPOBATh CBOMCTBA TE,
AJIEKTPOMATrHUTHBIE SIBJICHUS U MTPOLIECCHI,
UCIIONB3Ys (PU3UYECKUE 3aKOHBI: 3aKOH
COXpaHEHHUS JIEKTPUUYECKOTO 3apsi/ia, 3aKOH
Owma ni1g yyacTtka uenu, 3akol Jxoyns-Jlenua,
3aKOH MPSIMOJIMHEMHOTO pacpoCTpaHEHUs
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH
MIPEJIOMJICHUS CBETA; IPU ATOM pa3jinyaTh
CJIOBECHYIO (hOpPMYJITUPOBKY 3aKOHA U €0
MaTEeMaTU4YeCKOe BhIpaKCHUE.

- IPUBOJUTH MPUMEPHI TPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3MUYECKUX 3HAHUH O
3JIEKTPOMArHUTHBIX SIBICHUSIX

- pelaTh 3a7a9u, UCTIONb3Ys PU3NICCKUE
3aKOHBI (3aKkoH OMa It y4acTKa IeMu, 3aKOH
Jxoyinsa-JIenna, 3aKk0H IPAMOJIMHENHOTO
pacrpocTpaHeHHUs CBETa, 3aKOH OTPAKEHUS
CBETa, 3aKOH MPEJIOMIICHUS CBETa) U (POPMYIIHI,
CBSI3BIBAOIINE PU3HUYCCKUE BEIIMUUHBI (CHIIA
TOKa, DJICKTPUUYECKOE HAIPSKEHUE,
ANEKTPUIECKOE COMTPOTHUBIICHHE, YACIBHOE
COTIPOTHUBIICHHE BEIIECTBA, paboTa
ANEKTPUUECKOTO TO0JIsI, MOIIIHOCTh TOKA,
($hOKyCHOE pacCTOSHHUE U ONTUYECKas CHIIa
JIUH3BI, CKOPOCTh JICKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M YaCTOTA CBETa, (hOPMYJIbI
pacyeTa >JIeKTPUIECKOr0 COMTPOTUBIICHHS TPU
MOCJIEI0BATEILHOM U MapalIeIbHOM
COCIMHEHUH MPOBOJHUKOB): HA OCHOBE aHAJIN3a
YCIJIOBHS 33J]a4M 3aMMCHIBATh KPATKOE YCIOBHE,
BBIJICNIATH (PU3MUECKUE BETMYUHBI, 3aKOHBI U
dbopMyIbl, HEOOXOIUMBIE JUIS €€ PELICHHS,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATHHOCTD
MOJIYYEHHOTO 3Ha4YeHHUs (PU3HUECKON BEIUNYUHBI.

- HAaXOJIMTh AJCKBATHYIO MPEIJIOAKEHHON 3aa4e
(hU3HUYECKYIO MOJIENb, pa3peniaTh MpodieMy Kak
Ha OCHOBE UMEIOIIMXCS 3HaHUN 00
3JEKTPOMArHUTHBIX SIBJICHUSIX C
HCMOJIb30BAHUEM MAaTEMaTHUYECKOro arapara,
TaK ¥ IPU IOMOIIY METOJOB OLIEHKHU.
-MCIOJIb30BaTh 3HAHMS O (PU3UICCKUX 00BEKTAX
U IpoLEeccax B NOBCEIHEBHOM KU3HU IS
obecrieueHrst 6€30MMaCHOCTH TIPU

oOpartieHuu ¢ MpUOOpPaMH U TEXHUIECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 310POBbS 1
COOJTFOICHHSI HOPM KOJIOTHYECKOTO

MOBE/ICHUSA B OKpY>KaroLIen cpee, 1ist
MIPUHATUS PELICHUHN B IOBCEIHEBHOM JKU3HU.

- BJIaJIETh OCHOBOIIOJIATaIOIIIMMH

(U3HUYECKUMU TIOHSITHSIMH U BETHYNHAMU,
XapaKTEPU3YIOIUMH IIEKTPUUYECKUM U
MArHUTHBIM MOJISIMH, SJIEKTPHYECKUM TOKOM,
ANIEKTPOMArHUTHBIMH KOJICOAHUSIMU U BOJTHAMHU;

KBanrToBble ABJIeHNA.

BrimyckHuk Ha 0a30BOM ypoBHE
HayU4UTCS:

BeinmyckHuk  Ha
BO3MOKHOCTb!

0a30BOM  ypOBHE TIOJIYYUT

- pacro3HaBaTh KBAaHTOBBIE SIBJICHUS U
O0OBSACHATH HA OCHOBE HUMEIOIUXCS 3HAHUM
OCHOBHBIE CBOMCTBA WJIN YCJIOBHS POTEKaHUS
ATHUX SIBJICHUI: €CTeCTBEHHAs! U UCKYCCTBEHHAs
pPalMOaKTUBHOCTS, O-, 3- U Y-U3ITy4eHHUS,
BO3HHKHOBEHUE JINHEHYATOTO CIIEKTpa
U3ITyYEHUS aTOMa;

- ONMCHIBATh U3y4YEHHBIE KBAHTOBBIE SIBICHUS,
UCTIONB3Ys (PU3NUECKHE BEIMUMHBI: MACCOBOE
YHCJI0, 3aps10BOE YUCIIO, IEPUOJI OIypacnaa,

- UCTOJIb30BATh MOTYYEHHbIC 3HAHUS B
TIOBCEHEBHOM KU3HU MPH 0OpAIIEHUH C
npubopaMy U TEXHUYECKUMHU YCTPOCTBaMU
(CueTUYMK MOHUBHUPYIOLIUX YACTHIL, T03UMETP),
JUISL COXPaHEHHsI 3I0POBbsI U COOJIIOICHHSI HOPM
HKOJIOTMYECKOTO MOBEIEHUS B OKpY’KaroIei
cpene;

- COOTHOCHTD SHEPTHIO CBS3H aTOMHBIX SIIIEp C
ne(eKTOM MacChl;

- IPUBOANTH TPUMEPHI BIHSIHUS
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9Heprus (POTOHOB; IPU ONUCAHUU IPABUIIBHO
TPAaKTOBATh (PU3MUYECKHUI CMBICI UCTIOIB3yEMBIX
BEJIMYMH, UX 0003HAYCHMS U €IUHHIIBI
U3MEPEHUs; HAXOUTh (hOPMYIIBI, CBSA3BIBAIOIINE
JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHUE (PH3UUECKOM
BEJIMYUHBI,

AQHAIN3UPOBATh KBAHTOBBIC SIBJICHMSI, UCIIOJIb3YS
(u3nyeckre 3aKOHbI U MOCTYJIAThI: 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH COXPAHEHUS
JNEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHUs
MacCOBOI'0 YHUCJIA, 3aKOHOMEPHOCTH U3JIy4CHUS
Y TIOTJIOLIEHHUS CBETA aTOMOM, IIPH 3TOM
pas3nyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
€ro MaTeMaTHYECKOE BBIPAKECHHUE;

pa3ianyaTh OCHOBHBIE IPU3HAKU IUIAHETAPHOU
MOJIEJIM aTOMa, HYKJIOHHON MOJENIN aTOMHOI'O
A1pa;

- IPUBOJIUTH IPUMEPHI IPOSBICHUS B IPUPOJIE U
IIPAKTUYECKOT0 UCIIOIb30BaHU
PaAMOAKTUBHOCTH, AJIEPHBIX U TEPMOSAECPHBIX
peaxkuui, CIIEKTPaIbHOIO aHAJIN3A.

palMOaKTUBHBIX U3JIy4CHUH Ha )KUBbIE
OpraHU3Mbl; TIOHUMATh IPUHLIUI 1EHCTBUS
JO3UMETPA U pa3anyaTh YCIOBUS €ro
UCTIOJIb30BaHUS;

- IOHUMATbh 3KOJIOTHYECKUE MPOOIIEMBI,
BO3HUKAIOIINE TIPH MCIIOIb30BaHUN aTOMHBIX
AJIEKTPOCTAHLUH, U IYTH PELICHUS ITUX
po6JeM, NepCHeKTHBBI HCIIOIb30BaHUS
YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
-ACIIOJIb30BaTh 3HAHUS O (PU3HUECKUX 00BEKTaxX
U Mpolieccax B MOBCEIHEBHON XKU3HU 115
oOecrnieueHus 0€30I1aCHOCTH MpU

oOpalieHuu ¢ npudopamMu U TEXHUYECKUMHU
YCTPOMCTBaMH, JJIS1 COXPAHEHUS 30POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOTUYECKOT0
MOBEJICHUS B OKPYXKAIOLIEN Cpeae, AJIst
HPUHATHS PEILIEHUH B TOBCEAHEBHOM KU3HU.

DJIeMeHTBhI ACTPOPU3NKH

BoinyckHuK Ha 6a30BOM YpOBHE
Hay4YUTCs:

BoinyckHuk Ha  Ga3oBOM

BO3MOKHOCTbD:

YPOBHE  IIOJIYYUT

- yKa3bIBaTh Ha3BaHus Iu1aHeT ConHeyHoM
CUCTEMBI; Pa3JInyaTh OCHOBHBIE IIPU3HAKU
CYTOYHOI'O BPAILIEHUs 3BE3IHOT0 HEOA,
neuxkenus JIynsl, ConHua v niaHeT
OTHOCHUTEIIBHO 3BE31T;

- IOHUMATh Pa3INuus MEXIy
TeJIMOLIEHTPUYECKON U TEOLEHTPUIECKON
CHUCTEMAaMHM MUpa.

- YKa3bIBaTh OOIIHE CBONCTBA M OTJIMYUS TUIAHET
3€MHOU TPYIIIBI U TUTAHET-TUTAHTOB; MAJBIX Tell
CoHEYHOM CUCTEMEI U OONBIINX IUIAHET;
MOJIb30BaThCSl KAPTOU 3BE3THOTO Heba Mpu
HaOII0EHUSIX 3BE3IHOT0 Heba;

- pa3anyaTh OCHOBHBIE XapaKTEPUCTHKHU 3BE3]1
(pa3mep, 1IBET, TEMIIepaTypa) COOTHOCUTH I[BET
3BE3/IbI C €€ TEMIIEpaTypOH;

- pa3IM4aTh THIIOTE3bI O MPOUCX OXKICHUN
CoIHEYHOM CHCTEMBI.
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OcBoeHHbIE YMEHUS, YCBOCHHBIC SHAHUA

Iloka3aTe/in OLIEHKHU pe3yJbTaTa

1

2

Ymern:

Y1. OnuceiBaTh M 00BICHATH QU3NUYECKHE
sIBJIEHHUS] U CBOMCTBA TeJI: IBI)KEHHUE HEOECHBIX
ten u UC3, cBolicTBa ra30B, )KUJIKOCTEH U TBEPIBIX
TEJI: JJIEKTPOMArHUTHYIO HHIYKIIUIO,
pacnpocTpaHeHHEe JEKTPOMAarHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3IyUYCHUE U
TIOTJIONICHHE CBETa aTOMOM; (hOTOIPDEKT;

Pewenne 3a1a4 Ha BEIYKMCIIEHHE CKOPOCTH,
paccTosiHus Macc HEOECHBIX Tell,
IIPAaKTUYECKUX 3a/1a4 HA OCHOBE CBOMCTB
ra3oB XUJKOCTEH, pelIeHne 3a/1a4

Ha OCHOBE 3aKOHA 3JICKTPOMArHUTHOU
WHYKUUHU, BBIYUCIICHUE JUIMHBI
3JIEKTPOMArHUTHOM BOJIHBI Ha

KOTOPBIX pabOTal0T paluONPUEMHUKH.

¥Y2. OriinyaTh runore3bl OT HayYHbIX TEOPUH,
JIeJIaTh BBIBOJIBI HA OCHOBE KCIEPUMEHTATbHBIX
JAHHBIX, IPUBOIUTH TPUMEPHI, TOKA3bIBAIOIIHE, YTO
HAOIIO/IEHUS ¥ SKCTIEPUMEHTHI SBISIOTCS OCHOBOM
JUTSL BBIIBUYKCHUS TUTIOTE3 U TEOPUH, TO3BOJISIOT
MPOBEPUTH UCTUHHOCTh TEOPETUUECKUX BHIBOJIOB,
dusnyeckas TeOpHs 1aeT BO3MOKHOCTh OOBSICHATh
W3BECTHBIC SIBJIICHUS TPUPOJIbI U HAyYHBIE (DAKTHI,
NPEJICKa3bIBATh €Ile He N3BECTHHIC SIBIICHHS,

ComnocraBneHne Hay4HbIX (DaKTOB JKcIIe-
PUMEHTOB C ACHCTBUTEIHLHOCTHIO,
BBIJIBIDKEHUE TUIIOTE3 U IOCTPOCHHE
MOJIEJIEH.

[TnarupoBaHue MPOBEACHUS OTBITa, COOpPKA
YCTaHOBKH I10 CXEME, IPOBEICHUS
HaOII0ECHUS, CHATHE ITOKa3aHUM ¢
(bu3mdyecKkux TpuOOPOB, COCTABICHUE TaOJINIT
3aBUCHMOCTH BEJIMYUH H IIOCTPOCHHE
rpaduKoB, COCTaBIEHUE OTYETA.

Y3.llpuBoauTh NpUMeEPbI NPAKTUYECKOI0
HCIO0JIb30BAHMSA (PU3UYECKUX 3HAHMI: 3aKOHOB
MEXaHUKH, TEPMOJIUHAMUKHU U JIEKTPOJIMHAMUKY B
HHEPreTUKE; Pa3INYHbIX BUJIOB 3JIEKTPOMAarHUTHBIX
W3JIY4eHUH I pa3BUTHS Pauo U
TEJIEeKOMMYHUKAIUH, KBAaHTOBOW (DU3UKU B
CO3aHMH JIEPHON SHEPTETUKH, JTa3EPOB.
[TpyMeHsTh MoTydeHHbIE 3HAHUSI ISl peIICHUS
IIPAKTUYECKUX 3a7a4 U 3a7a4

MpoeCCHOHAIBHON JEATEIHHOCTH,
IIPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAaM

¥Y4. Ucnoab30BaTh NpuodpeTeHHbIE 3HAHUS U
YMEHHS B NPAKTHYCCKON AeATEJIBLHOCTH, IIPH
pelIeHnH 32124 NpodeccCHOHAIBLHOM
AeATEeJIbHOCTH U NMOBCEIHEBHOM KU3HHU:
Obecnieuenust 0€30MaCHOCTHU KU3HEAEIATEIbHOCTU
B IIPOLIECCE UCIIOJIb30BAHMSI TPAHCIIOPTHBIX
CPEICTB, OBITOBBIX AIEKTPOIPUOOPOB, CPEACTB
panno- U -TEIEKOMMYHHUKAIIMOHHOH CBSI3H;
OneHky BIUSHUS Ha OpraHU3M YeJIOBeKa U Ipyrue
OpraHM3MBI 3arpsI3HEHUS OKPYIKAIOLIEN CPEbl;
PanmonansHOro npupo0noib30BaHUs U 3aLTUTHI
OKpyXkaroien cpeapl. [IpuMeHsTs nonydyeHHble
3HAHUS JUI PellIeHus MPaKTHUECKUX 3aa4d U 3aJa4
npodecCuOHaIbHOMN 1eSTeTbHOCTH,
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

BrinonHenue 3xcrepuMeHTanbHbIX 3a-

J1a4, 3alI1Ta MPaKTUYECKUX U JIaDOPaTOPHBIX
paboT, BBHITTOJIHEHUE TECTUPOBAHUS, PEIICHUE
KOHTPOJIbHBIX PaOOT, BHITIOJTHEHHE
pedepatos.

Pemrenue 3aiau ¢ CNoyib30BaHUEM
rpauKoOB TaOIMI] HA pacyeT IJIUH

CBETOBBIX BOJIH, KAYECTBEHHBIX U
KOJIMYECTBEHHBIX 3a/1a4 MPOPECCUOHATBHON
HanpaBieHHocTH. [IpencraBieHue cnekrpa-
WIIBHOTO aHaJIN3a, €ro MPaKTUYeCKOro MpHu-
MHEHUSI.

[IpencraBienne o TEXHUKU OE30MACHOCTH
pu paboTe ¢ eKTponprudopamu,
panuoanmnapaTypoid, paIuauOHHBIMU
CUC€TUHNKaMU,

MIPH BBITIOJIHEHUH JIA0OPATOPHBIX padoT.
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31.3HaTb: CMbICa NOHATHIA: Pu3nyeckoe
SBJICHHE, TUTIOTE3a, 3aKOH, TEOPHUsl, BEIIECTBO,
B3aUMO/ICHCTBUE, JIEKTPOMArHUTHOE I10JI€, BOJIHA,
¢$OTOH, aTOM, aTOMHOE PO, HOHUZUPYIOIIIHUE,
U3JIy4eHHeE, IJIaHeTa, 3Be31a, CoIHeUHas CUCTEMA,
rajiakTuka, BecenenHasi;

IIpeacraBiieHue NOHSITHI HU3HICCKUX
SIBJICHUH M CBOMCTB BEIIECTB, OTINUHE
TUIIOTE3bI OT HAYYHBIX TEOPHUI ,
(hopMyIMpOBKa 3aKOHOB (PU3UKU U
00BSCHEHHE Ha MX OCHOBE Pa3JIMYHBIX
SIBJICHUH B IPUPOJIE U TEXHUKE

32. Cwmbica (pU3HYeCKHUX BeJTHYNH: CKOPOCTb,
YCKOpEHHUe, Macca, Cuila, UMITyJIbC, padoTa,
MEXaHUYECKasl YHEPIHsl, BHYTPEHHSSI SHEPTUs,
a0CcoJIIOTHAs TeMIepaTypa, CpeiHsAs KUHeTHYeCKas
SHEPrus YaCTHI] BEIIECTBA, KOJIUYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN JEKTPUUECKUH 3apaf;

OmnpenesieHne XapakTepUCTUKU
MEXaHUYECKOTO JIBUXKCHUS:
NepeMEIIEHNE, CKOPOCTH, YCKOPEHUSI.
DopMyIHpPOBKA ONPECICHUS MACCHI, CUJTBI,
umnyibca, pabotsl. [Ipencrasnenue
SHEPTeTUYECKUX XapPAKTEPUCTHK:
MEXaHUYE€CKOW U BHYTPEHHEN SHEPIruu,
CpeaHEel KHUHETUYECKON DHEPTUU YaCTHULL
BEILECTBA, KOJIUYECTBA TEIUIOTHI.
DopMyIUpPOBKA MOHATHS A0COIIOTHOMN
TEMIIepaTyphbl, NPEJICTABIIEHUE BEINYUHBI
3JIEMEHTAPHOI0 AIEKTPUYECKOIO 3apsija.

33.Cmblica pU3MYEeCKUX 3aKOHOB KJIACCUYECKOM
MEXaHUKH, BCEMUPHOTO TATOTCHHS, COXPAaHCHUS
SHEPTUH, UMITYJIbCA U JICKTPUIECKOTO 3apsia,
TEPMOJIMHAMHKH, JICKTPOMArHUTHON MHIYKIIUH,
dororddexra.

®opmMynupoBKa 3ak0HOB HproToHa

Y IPUMEHEHUE UX JIJISl ONIMCAHUS
MEXaHUYECKUX MPOIIECCOB, IPEICTABICHHE
3aKOHA BCEMUPHOTO TATOTEHUS

U OOBSICHCHHE B3aMMOJICHCTBUS (PU3NICCKUX
Ted.

dopMyIHpPOBKA 3aKOHOB COXPAHCHHUS:
SHEPTHH, UMITYJIbCA JJIEKTPUUECKOTO 3apsja,
11 2 3aKOHOB TEPMOJMHAMUKH U UX
MpUMEHEHUe A1 00BICHEHUS

TEIJIOBBIX MPOIIECCOB, (DOPMYIUPOBKA
3aKOHA 3JIEKTPOMArHUTHON MHAYKIIMHU U
MIPUMEHEHHE €T0 B pabOTe dIEKTPUUECKUX
MaIuH, GOpMYyIHUPOBKa 3-X 3aKOHOB
dboTorddexra u 00bsICHEHHE KBAHTOBOU
TEOPHH CBETA.

34.Bkiax poccHCKUX B 3apy0eKHBIX YUCHBIX,
OKa3aBIIMX 3HAUUTEJIBHOE BIUSHUE HA Pa3BUTHE
bu3uKy;

IIpencraBnenne coBpeMeHHOH puznueckon
KapTHHBI MUpa Ha OCHOBE BAJKHBIX OTKPBITUI
YUEHBIX, OKa3aBIIUX ONPEEIAIONee
BJIMSIHME HA PA3BUTUE TEXHUKU U HAYYHBIX
TEXHOJIOTH.
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2.Pe3yJbTaThl 0OCBOCHHSI Y4eOHOM IMCUUIINHBI, MOAJIeKalHe POBEPKe
2.1 3HaHuA M YMeHHs, NOJJIeKalIe NpoBepKe

B pe3yabTare arrecTanuu no y4eOHOM JMCUMILINHE OCYLIECTBJISIETCS KOMILIEKCHAS
NMpoBepKa CJeYIOIUX YMEHNH U 3HAHUM, a TaKkKe TMHAMUKA GOpMUPOBaHNS 001X

KOMIIETeHIIN:

Taobnuua 1

HaumeHoBaHme 3jieMeHTa yMEHU HJIH
3HAHUH

Buabl arrecTanuu

Texywuii KOHmpoabL

Ilpomeosxcymounas
ammecmayus

YMeTh.

¥Y1.0nuceiBath 4 00BSICHATH
¢pu3nyeckue siBJIEeHNUs U CBOICTBA TeJ:
IBIKeHue HeOecHBIX Ten U MC3, cBoiicTBa
ra3oB, KHUIKOCTEH U TBEPHABIX TEIL:
3IEKTPOMArHUTHYIO HHIYKIIUIO,
pacrpocTpaHeHUe IEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE CBOMCTBA CBETA;
W3JIy4CHHE U MOTJIONIEHUE CBETAa aTOMOM,;

dboTtodrhdexr;

Oyenka pe3ynomamos
8bINOTHEHUSA 1aDOPAMOPHBIX U
NPAKMUYECKUX 3aHAMULL

¥Y2.01au4aTh runoressl OT HayYHBIX
TEOPHii, AeaTh BBIBObI HA OCHOBE
HKCIEPUMEHTAJIbHBIX IaHHBIX, IPUBOJAUTH
IPUMEPBI, OKa3bIBAIOLINE, YTO
HAOJII0/IEHUS U SKCIIEPUMEHTHI ABIISIOTCS
OCHOBOM /17151 BBIABMKEHHSI TUIIOTE3 U
TEOpUH, O3BOJISIOT IPOBEPUTH UCTUHHOCTD
TEOPETUYECKHUX BBIBOJIOB, (pU3HuecKas
TEOPHUsI Ta€T BO3MOKHOCTh OOBSICHATh
W3BECTHBIE SBJICHUS IPUPOJIbI U HAyUHBIE
(bakThl, Mpe/icKa3bIBaTh €€ HE U3BECTHHIE
SBIICHUS;

Ol/leHKa pesyibmamoes
6blNOJIHEHUA J1a60pam0prlx u
npakmu4yecKkux 3auamul

Y3.IlpuBoauTh NnpuMepbl
NMPAKTUY€CKOIr0 MCNO0JIb30BAHUSA
(pusuyecKux 3HAHUI: 3aKOHOB MEXAHUKH,
TEPMOJMHAMUKH U 3JEKTPOJIMHAMUKH B
SHEPTETUKE; PA3TUIHBIX BUIOB
ANEKTPOMATHUTHBIX U3ITYYeHUH AJis
Pa3BUTHUSA PAANO U TEICKOMMYHUKAIIUM,
KBaHTOBOU (PM3UKU B CO3TAHUU SIECPHOI
OHEPTETUKH, JIa3EPOB.

Pemenus pusnuecknx 3amay.

Oyenka pesynrsmamos
8bINOIHEHUSI KOHMPOTIbHBIX
pabom

Oyenka pe3yrbmamos
BbINOIHEHUS TAOOPAMOPHBIX
pabom

Aud. 3auer

Aud. 3auer

Ju. 3auer
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Y4. Ucnosb30BaTh NPHOOPETEHHbIE
3HAHUS U YMEHUS B MIPAKTHYECKOH
NesiTeJIbHOCTH, MPH pellleHnH 3a1a4
npo¢eccuOHATbLHOM 1eSITeJIbHOCTH U
MOBCEIHEBHOM KM3HU .

nis: O6ecrieueHns: 0€30IIaCHOCTH
JKU3HEACITEIIPHOCTH B MPOIIECCE
HCIIOJIL30BaHUA TPAHCIIOPTHBIX CPEACTB,
OBITOBBIX JIEKTPONPHOOPOB, CPEACTB
paano U TEJICKOMMYHUKAIIMOHHON CBSI3U;
OlLIeHKY BIUSHUS Ha OPraHW3M YeJIOBEKa U
Jpyrue OpraHu3Mel 3arps3HeHUs
OKPY’KaIOIIIEH CPEIbI;

PaL[I/IOHaJIbHOI‘O HpI/IpOI[OHOJIB3OBaHI/I$I u
3aIUTHI OKPYXKAIOMIEH CpeIbl

Oyenka pe3ynomamos
8bINOIHEHUSA 1aDOPAMOPHBIX U
NPAKMUYECKUX 3AHAMULL

31.3naTh: CMBICJ NOHATHIA:
busnyecKoe sBJIICHUE, TUIIOTE3a, 3aKO0H,
TEOpHsl, BEIIECTBO, B3aUMOJICHCTBHE,
3JICKTPOMArHUTHOE I10JIe, BOJIHA, ()OTOH,
aTOM, aTOMHOE SIJIPO, HOHU3UPYIOIIIHE
U3ITy4eHus, IIaHeTa, 38e31a, ConHeuHas
CHCTEMa, ranakTuka, Becenennas

Oyenka pesynomamoe
8bINOIHEHUS IAOOPAMOPHBIX U
NPAKMUYECKUX 3aHAmMuLL

32. Cwmbica pu3nvecKnx BeJTUYHH:
CKOPOCTh, YCKOPEHHUE, Macca, CUIa,
UMITYJbC, paboTa, MEXaHUYeCKas SHEePrus,
BHYTPEHHSIS SHEPrusi, a0COIOTHAs
TEeMIepaTypa, CpeaHssi KUHeTH4YecKas
SHEPrus YaCTHUI] BEIIECTBA, KOJIUYECTBO
TEIUIOTHI, AJIEMEHTAPHBIHN SJIEKTPUUECKUN
3apsn;

Oyenka pesynomamoe
8bINOIHEHUS IAOOPAMOPHBIX U
NPAKMUYEeCKUX 3aHAmul

33.CmbIca GU3HYECKUX 3AKOHOB
KJIACCUYECKON MEXaHUKH, BCEMUPHOTO
TATOTEHUS, COXPAHEHUS DHEPIHH,
UMITYJIbCA U 2JIEKTPUUECKOTr0 3apsaaa,

Oyenka pe3ynbmamos
8bINOIHEHUS IAOOPAMOPHBIX
pabom u npaKxmu4ecKux

TEPMOJUHAMMKH, 3JIEKTPOMAarHUTHON 3auamuu
UHAYKINH, GoTordeKTa.
34.Bkiax poccHHCKUX U 3apy0eKHBIX Oyenxka pe3ynomamos

Y4Y€HbIX, OKa3aBIINX 3HAYUTCIILHOC
BJIMAHUC HA Pa3BUTUC (1)I/I3I/IKI/I;

6blNOJIHEHUA Jza6opamoprlx u
npakmuieckux 3auAMuUL

Aud. 3auer
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2.2 ®opMBbI TEKYLIEr0 KOHTPOJIS M MPOMEKYTOYHOI aTTeCTAlIMU N0 YYeOHOH ANCHHUIINHE

Tabnuna 2
KoHTpob 1 O1IeHKa OCBOCHHMSI YI€OHOM TUCIUIUIMHBI 110 TeMaM (paszienam, TeMam)
. IIpome:xyTouHast
Texkyuuii KOHTPOJIb
. arrecTauus
JJieMeHT y4eOHOoM
dopma
AUCHUTLTHHBI Mopma KoHTpOR IIpoBeps- KOHTPO IIpoBeps-
embie Y, 3 a emMble Y, 3
Pasnen 1. Mexanuka
Tema 1.1 OcHOBEI Ilpaxmuueckas 3anamue Nol V2, V3, V4 | Qug. Vi, V2 V3 V4
KHHEMaTUKU 31,32 33, |3auém 31,32, 33, 34.
Tema 1.2 OcHOBEI Ilpakxmuueckasn 3anamue Nol V1, V2, V3, | Qug. Vi, V2 V3 V4
JTMHAMUKHI 31,32 33, |3auém 31,32, 33, 34.
Tema 1.3 3aK0oHBI Ilpakxmuueckasn 3anamue Nol Vi, V2, Jug. Vi, V2 V3 V4
COXpaHEHUs V3,V4 3ayém 31, 32, 33, 34,
31,32 33 34
Tema 1.4 Konmponvnas pabomahel V3, Jug. Vi1, V2 V3,
Mexanuueckue Ilpakmuueckas 3anamue Nel 31, 33 3auém 31, 32 33
KOJIe0aHUs ¥ BOJHBI.
Paznea 2.Moaekyasipuas ¢puznka. Tepmogunamuxa.

Tema 2.1 OcuoBel | Konmpoawvnas paboma Nel Vi, V2, Judg. Vi, V2, V3, V4
MOJIEKYJIIPHO- Ilpakxmuueckas 3anamue No2 V3, V4 3a4ém 31, 32, 33, 34.
KUHETHYECKOM Jlabopamopnas paboma Ne 1,2 | 3 1, 32, 33

TEOPUHU.
Tema 2.2 OcHoBbl | [Ipakmuueckas sausmue Nel VI1,V2, V3, | JQug. Vi, V2, V3,
TEPMOAMHAMUKHI Jlabopamopunas paboma Ne 1, | 31, 32, 33 3a4ém 31, 32, 33, 34.
Tewma 2.3 Arperatubie | Konmponavuas pabomaNel Vi, V2, V3, | Aug. Vi1, V2 V3,
cocTosiHUS BemlecTBa | [Ipaxkmuueckas 3ausmue Ne2 31,32, 33 | 3auém 31, 32, 33, 34.
u (aszoBble nepexoasl | Jlabopamopnasa paboma Ne 1,2
Pa3nen 3. DaekTpoanHaMuka
Tema 3.1 Jlabopamopnas paboma Ne 3-4 | V2, V3, V4 | Jlug. Vi, V2 V3, V4
DNEeKTPUYECKOE T0JIe 31,32, 33 | 3auém 31,32, 33, 34.
Tema 3.2 3aK0oHEI Ilpakmuueckas 3anamue Ne3 V2, V3 Judg. Vi, V2 V3, V4
MOCTOSIHHOTO TOKa | Jlabopamopnas paboma Ne 3,4 | 3 1, 32, 33 | 3auém 31, 32, 33, 34.
Konmponvnasn pabomaNe2
Tema 3.3 Ilpakmuueckas sanamue No4 VI,V2, V3 | Qug. Vi, V2, V3, V4
DnexTpuueckuil Tok B | Jlabopamopuas paboma Ne 5 31 32 33 3auém 31, 32, 33, 34.
pa3IMYHBIX Cpesiax 34
Tema 3.4 IIpaxmuueckas 3anamue Ned VI1,V2, V3 | Hug. Vi1,V2, V3, V4
MarunuTtHOe noje Jlabopamopnuas paboma Ne 5 31,32, 33 | 3auém 31, 32, 33, 34.
34
Tewma 3.5 Ilpakmuueckas 3anamue NS Vi, V2, V3, | Qug. Vi, V2, V3, V4
OnexkrpomaruutHas | Jlabopamopuas paboma Ne 5 V4 3auém 31,32 33, 34.
WHIYKIUSA Konmponvnas pabomaNe3 31,32 34
Pasznea 4. Kosiebanusi U BOJIHBI
Tema 4.1 Ilpakmuueckas 3anamue Neb V3, Jug. Vi, V2, V3,
Mexanunueckue 31 33 3auém 31, 32 33
KOoJIeOaHUs U BOJTHBI.
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Tewma 4.2 Dnextpo- Ipakmuueckas 3anamueNo6 V3, V4 Jug. Vi1, V2 V3 V4
MarHUTHbIE Koumponvnas pabomaNod 31, 32,33 | 3auém 31,32, 33, 34.
KoJieOaHH€E U BOJIHBI
Pa3nea 5.0ntuka
Tema 5.1 [Tpupona Jlabopamopnas paboma Nob Vi1, V2, V3, | JQug. Vi, V2, V3,
cBeTa 31, 32 33 3auém 31, 32, 33, 34.
Tema 5.2 Bonnoswie | [Ipaxmuueckas 3ansamueNe7 VI1,V2, V4, | Jug. Vi, V2, V3,
CBOMCTBA CBETA Jlabopamopuas paboma Ne7 31, 32 33 3auém 31, 32, 33, 34.
Koumponvnas pabomaNos
Tema 5.3 V3, V4 Judg. Vi, V2, V3,
CrneuunanbHas TeOpUs 31,32, 33 |3auém 31,32 33 34.
OTHOCHUTEJIBHOCTH
Pa3zngean 4.CTpoenne aTomMa U KBAaHTOBAast
duzuka
Tema 6.1 KBantoBast | /Ilpakmuueckas sansimueNeS V3, Jug. Vi, V2, V3,
OIITHKA 31, 33 3auém 31, 32 33
Tema 6.2 ®usuka Konmponvnas pabomaNe6 V3 V4 Jug. Vi, V2 V3, V4
aroMa U aTOMHOI'O 31,32, 33 | 3auém 31,32, 33, 34.
snpa
Pa3nen 4.CTtpoeHue aToMa U KBAHTOBAas
duzuka
Tema 7.1 CetoBbie Ilpakmuueckas 3anamue No§ V2, V3,4 | Jug. Vi, V2, V3, V4
KBaHTBHI 31, 32 33 3a4ém 31, 32, 33, 34.
Tema 7.2 OBomonust | Jlabopamopuas paboma Ne§ Vi, V2, V3, | Aug. Vi, V2 V3,
Bcenennoi 31,32, 33 | 3auém 31,32, 33, 34.
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3.KoMIJIeKT KOHTPOJIbHO-U3MEPUTEJIbHBIX MATEPHAJIOB JJIsl OLICHKH OCBOCHUS y4eOHOM
AUCHUNIHHBI

O01ee nosioxkeHue

OCHOBHOH 11€JIbIO OLIEHKH Kypca y4eOHON AUCHMILTUHBI (PU3UKa SBISETCS OLIEHKA OCBOCHUS
YMEHUH U YCBOCHUS 3HAHUM.

Onenka Kkypca yueOHON AUCHUILIUHBI (PU3HKA OCYHIECTBIISIETCS C UCIIOJIb30BAHUEM
CIIeAYIOMHX (GOPM U METOI0B KOHTPOJISL: OLICHUBAHUE PE3Y/IHTaTOB UTOTOBBIX MPAKTUYECKUX
paboT, KOHTPOJIbHBIE PAOOTHI IO pa3jenam, JabopaTopHbie paboThl, MU PepeHIIMPOBaHHBIN 3a4eT,
9K3aMEH.

Tekymmii KOHTPOJIb  OCYIIECTBIISIETCS €
71a00paTOPHBIX U KOHTPOJIBHBIX paboT

3.1. Bapuantsl opopMmiieHUs1 3a1aHNI
TunoBoe npakTuyeckoe 3ajganue no reme: «Kunemarukay, «unHamMuka

TekcT NpaKTH4ecKO padoThI:

1.B xakom ciyyae Teno MOXKHO CUUTATh MaTepuanbHOi Toukoi? [lpuBeaure npumepsl.
O06ocHyiiTe BO3MOXHOCTh IPUHATHUS BEIOPAHHBIX TEJ 32 MaTepUabHbIE TOYKH.

2.Msy ynan ¢ BbicoThl 10 M, OTCKOYMII OT 10J1a U ObUI NoiiMaH Ha BbicoTe 1,5 M. HaliTu myTh 1
nepeMenieHre Maya.

3.Teno maccoi 2 Kr, IBHXKETCSI HA BOCTOK, TOPMO3HUTCS ¢ TocTostHHOM cuyoi 10 H,
HaIpaBIIEHHOM Ha 3amnaj. YeMy paBHO M KyJia HalpaBJIeHO yCKOpeHue Tena’?

4.Camoret mposteren 1 TpeTh myTH co ckopocThio 1100 kM/4, a OCTaBIIUIKCS ITYTh CO CKOPOCTHIO
800 km/4. Haitnute cpeHIOr CKOPOCTD IOJIeTa.

5.ABTOMOOMITE Maccoit 2000 Kr, TBUTASCH HAa CEBEP CO CKOPOCTHIO 90 KM/, IOBEpHYII
NEPIEeHIUKYISAPHO IIocce, Beayllee Ha BOCTOK. ONpeneanTs HallpaBiIeHUe U MOyJIb U3MEHEHUS
UMITYJIbCa aBTOMOOHIIS.

IIOMOINBKO  UTOTOBBIX IIPAKTHYECKHUX SaﬂaHI/Iﬁ

Bpemst noaAroToBKY U BBINOJIHEHUS paObOThl 45MUH.

O0BeKTBI
OLICHUBAHUSA

IToxa3arenu oneHKH Kpurepuu

OueHku

Pemenue 3amau Ha
BBIYMCIIEHUE CKOPOCTH,
pacCTOAHUS.
Breinonuenue sxkcnepu-

V1.0mnuceBarh
buznyeckue sIBICHHUS.

Orenka «5» CTaBUTCS 3a PEIICHHUE S5- TH
3a/1a4 ¢ HamUcaHueM Bcex (GopMyl U
MPaBUIILHBIM BBIYHUCIIEHUEM OTBETOB,

V3. [Ipumensats (opMyIMPOBKON BCEX OIpeeICHU.

MOJTyYCHHBIEC 3HAHUS
JUISL peLIeHus
PaKTUYECKUX
3ajad.
32.CmbIc (pU3HNUECKUX
BEJIMYMH: CKOPOCTb,
YCKOpEeHHE, Macca.

MEHTaJIbHBIX 33]1a4.
Omnpenenenue xapakre-
PUCTUK MEXaHUYECKOTO
JIBYDKEHUS: TIepeMe-
IICHUS, CKOPOCTH,
YCKOPEHHUSI.
dopMyIIHpOBKA
OTIpeieNIeHUs] MacChl

Orenka «4» cTaBUTCS 3a MPaBUIILHOE
peuieHue 3-x 3a1a4 ¢ JONyIIEHHBIMU
OITMOKAMU TIPY BBIUMCIICHHH.

Onenka «3» CTaBUTHCS 3a IPABUIBLHOE
perieHue 3-x 3a1a4 ¢ TOMyIIEeHHBIMU
OIIMOKaMU TIPU BBIYHCIICHHH.

OreHka «2» CTaBUTHCS 3a MPABUILHOE
pelieHre2-x 3a1auu ¢ J0NyIeHHBIMU
OIMOKAaMU TIPY BBIYHCIICHHH.

3.1.1. BapuanTtsl opopMiIeHUSI MPAKTUYECKUX 3aHATHI.

IIpakTnyeckux 3ansaruil Nel no reme: «/[uHamukar.

IIpoBepsiembie: V1., ¥2., V3., 32., 33.
[Ipumep pemenus 3anay:
®uzuka A.Il. PeimMkeBud,
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3amaunuk 10-11, m3a. «Apoda», 2011r F=ma  F = Frar — Frp = Frar — Np= Frsar — mglp= ma

Frar =m (gul+ a) a= 0,7 m/c; Frar = 15000(9,8 -[10,03 +0,7) = 15000H.

I[pakTuyeckux 3anaruii Ne 2 mo teme: «3aKoHbI coXpaHeHusi. MexaHU4ecKue
KOJIe0aHUs»

IIpoBepsiembie: Y2., ¥3.,32., 33.

[Tpumep pemeHus 3amay:

®u3uka A.Il. PeiMkeBuy,

3amaunuk 10-11, uza. «Apodar, 2011r

T.K. IJIOTHOCTH CBHHIIA OOJIBIIIE, TO Macca Telia OOJIbIIIe, a 3HAYNUT U

HUMITYJIBC OOJIBIIIE.

IpakTnyecknx 3anaTuii Ne 3 mo teme: «MoJiekyasipHasi pusuka.

TepMoguHaMuKa».

IIposepsiembie: Y1., Y2., ¥3., 32., 33.

IIpumep pemenus 3anad

®uzuka A.Il. PeiMkeBuy,

3amaunuk 10-11, u3g. «Apoday, 2011r

V =480 cm3 =480 -[110-6 M3 =4,8 -[110-4 m3; T =200 C =293 K;

p=2,5-0104 Mzui: 'N-2p0] DnKngKT;

N:ﬂ:m*m“ Mas468+10 *u°_ 25 4.8
1,38 2,53

o «10% & 2,97 = 107,
1632:10"° K «253K

IpakTuyecknx 3ausaTuii Ne4 mo reme: «3aKOHBI MOCTOAHHOTO TOKA.
DJIeKTPUYECKUH TOK B Pa3JIHYHBIX CpeAax».

IIpoBepsiembie: Y2., ¥3., 31., 33.

[Tpumep pemenus 3amay:

®wusnka A.Il. PeiMkeBuy,

3amaunuk 10-11, uzn. «podar, 2011r

R — conpoTuBieHne 0JHON KUIIBI.

2z * & M *
pl  md? 4pl 4*0.0170m o 30M

R=—:5= i 3 R=——= MM = 0,38 Om
s 4 d? 3.14 = 1.32

T.K. YI[J'II/IHI/ITCJ'IB HUMECT ABC XKUJIBI, TO €TI0 COHpOTI/IBJ'ICHl/Ie
R'=R+R=0,38+0,38=0,76 (O m).
AU=R’-1=0,76-10=7,6 (B).

IIpakTuyeckux 3ansaTuil NeS, 6 no reme: «Maruutnoe nose. IMHN».
IIposepsiembre: Y1., ¥Y2., Y3, 31., 33.

[Ipumepsl pemieHus 3a1au:

®uznka A.Il. PeiMkeBuy,

3amaunuk 10-11, uza. «Apodar, 2011r

Ne831. a) mo yacoBoii cTpenke; 6) OT HAC; B) OT Hac.

Ne832. 1) Kyna nefictByer cuna? Otser: BBepx. 2) Kyna neiictByer cuna? OTBer:
Brpaso. 3) Kyzna neiictByer cuna? Otser: ot Hac. 4) Kyna nelictByet cuna?
Otger: BieBo. 5) Kyna teuet Tok? OtBet: oT Hac. 6) Kyna Hanpasnen Bextop B?
Ortger: ot Hac. 7) Kyna nanpasnen Bektop B? Otset: BHU3. 8) Kyna nanpasnena
cuna? OTBeT: cuila paBHA HYJIIO, HAIIPaBJIEHUE YKa3aTh HEBO3MOXKHO.
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IMpakTnyeckux 3anaTuii Ne7 mo reme: «@orod3dpdexn».

IIpoBepsiembie: Y2., ¥3., 31., 33.

®uzuka A.Il. PeimMkeBuy,

3agaunuk 10-11, u3a. «Apoda», 2011r

Nel1132. Tak kak pU OCBEIICHUH METaJlJIa BOZHUKAET BHENTHUHN (HoTodPdekT —
AJIEKTPOHBI BBIPHIBAKOTCS U3 METalIa, TO METAJNINYECKAs TIACTUHKA 3apSAUTCS
MoJIOKUTENBHO. [Ipy ocBemieHnn noaynpoBOJHIKA UMEET MECTO BHYTPEHHUN
doroddext —[1ameKTpOHBI HE BBIPHIBAIOTCS, @ OCTAIOTCS B BEIIECTBE.
CnepnoBarenbHO, INIACTUHKA U3 MOTYIIPOBOHUKA OCTAHETCS SJIEKTPUUECKH
HEUTPaAJIbHOM.

Nel135. A1=530 uMm. ABbix —[1?; Pemenne: ABbIx=

=]
h=vy = hi ; A = 662510778 x% = 3.75 = 10717 (JIx).

Kpurepuii olleHKH NPAKTHYECKUX PadoT.

Ouenka S craBuTcs 3a pabOTy, BBHITIOJIHEHHYIO MOJHOCTHIO 0€3 OIIMOOK U

HEJI0YEeTOB.

Onenka 4 craBuTcs 32 paboTy, BHIITIOJHEHHYIO ITOJIHOCTBIO, HO IIPU HAJIUYUU

He OoJiee 01HOM OIMOKK U OJJHOTO HEeJloueTa, He 0ojiee TpeX HeA0UETOB.

Ouenka 3 craBuTCs 3a padOTy, BBIITOJHEHHYIO Ha 2/3 Bceil pabOThI MPaBHILHO

WM TIPY IOMYIIEHUH He O6osiee 0HOM rpy0oii omulku, He Oosiee Tpex

HETpyOBbIX OIMOOK, OJJHON HErpyOoii OMMOKH U TPEX HET0YETOB,

IpY HAJIMYUU YEThIPEX-TIATH HEJ0UETOB.

Ouenka 2 craBuTCs 32 paboTy, B KOTOPOM YKCIIO OIINOOK U HEJJOYETOB MIPEBBICUIIO HOPMY IS
OLIEHKHU 3 WJIM IPaBUIIBHO BBIMIOJIHEHO MeHee 2/3 paboThl.

Onenka 1 craButcs 3a paboTy, HEBBIIIOJHEHHYIO COBCEM WM BBIIIOJHEHHYIO C TpyObIMU
olIMOKaMHU B 3aJaHUSX.

3.1.2.BapuanTsl opopmiieHHs J1a00PATOPHBIX PadoT

TurmoBoe 3aaHus 1JIs1 OLIEHKH 3HAaHUM, YMEHU I
JlaGopaTtopHast pabota «HcciaenoBanus nepro/ia 3aBUCUMOCTH KOJIeOaHU
MasATHHKA OT €ro JUIMHBI

3.1.1. Texkcr 1abGopaTopHOii padoThI

[lens: ucciaenoBarh Mepuo;] 3aBUCUMOCTH KOJIeOaHUN MassTHUKA OT €r0 JITTUHBI
O6opynoBanue: 1) cekyHaoMep, MIAPUK HA HUTH, IITATUB, INHEHKA.

Xon paboThI:

1. Cobpath ycTaHOBKY (IIapHK BUCUT Ha PACCTOSHUU 3-5CM OT mona).

2. I3MepuTh JUTMHY MasTHHKA.

3. OTKIIOHUTH MAsITHUK OT IOJIOKEHHSI pABHOBECHSI Ha 5-8CM M OTIYCTUTH €TO.
4. Nzmeputh Bpems t, N=40 moHBIX KOJIEOAHUI;

5.T1=2n __

6. T2 =2n|/ /g

7.CpaBauts T1 u T2

Bpewmst moAroToBKH U BHINOJIHEHHS paO0ThI 45MUH.



O0BEeKTHI
OueHuBaHNA

Iloxa3zaTen oneHKH

V2./lenats BBIBOABI HA OCHOBE
AKCIIEPUMEHTANIbHBIX JIAHHBIX

V3. [IpuBoanTE IpUMEPBI
IPAaKTUYECKOI'O HCII0JIb30BaHMS
¢du3nueckux 3HaHUMN: PU3HMUECKUX 3a-
KOHOB.

. Y4. Vcnionb30BaTh MpUOOpPETEHHBIE
3HAHUS U YMEHUS B IPAKTUUECKON
JeSITeIbHOCTH, TIPU PEIICHUH 3a/1a4
po¢eCCHOHATIBHOM 1eATEbHOCTH U
IIOBCEHEBHOM KU3HU:

33.CmbIcn (pU3HYECKUX 3aKOHOB
KJIACCUYECKON MEXaHUKH

[1nanupoBanue nposenenus onbita. COOpka

YCTaHOBKH I10 onucaHuto. [Iposenenne HaOnoneHus.

CocraBiieHne oT4eTa. 3annch BbBIBO/JIA.
OrtBeTHI HA KOHTPOJIbHBIC BOIIPOCHI.

3.1.2.BapuanTbl odopmiieHus1 JJa0OpPaATOPHBIX padoT
TunoBoe 3a1aHus 17151 OLCHKU 3HAHUN, YMCHUI
JlaboparopHas pabota «lccrienoBanus meprojia 3aBUCUMOCTH KojieOaHui

MasiTHHKaA OT €1T0 AJIMHBI»

3.1.1. TekcT JabopaTopHOii padoThI

L{enb: vccnenoBaTh NEPUOJT 3aBUCHMOCTH KOJICOAHW MAassTHUKA OT €T0 JTHHBI
Ob6opynoBanue: 1) cekyHaoMep, MAPUK HA HUTH, IITATUB, IMHEHKA.

Xox paboTshl:

1. Cobpath ycTaHOBKY (IIapUK BUCUT Ha PACCTOSHUU 3-5CM OT mofa).

2. VI3mMepuTh JUTMHY MasiTHHKA.

3. OTKIIOHUTH MAsITHUK OT IOJIOKEHHsI pABHOBECHSI Ha 5-8CM M OTIYCTUTH €TO.
4. Nzmeputh Bpems t, N=40 moHBIX KOJIEOAHUI;

5.T1=2n __
6. T2 =2nl/l/g
7.CpaBautb T1lu T2

BpeMH INOATOTOBKHU M BBITIOJTHCHHUA pa6OTBI 45MuH.

O0BeKTHI
OuenuBanus

Tloka3zaTequ OHEeHKH

V2.JlenaTh BBIBOJIBI HA OCHOBE
JKCIIEPUMEHTAIBHBIX JaHHBIX

V3. [IpuBoaANUTE IPUMEPBI
MIPaKTUYECKOIO UCIIOIb30BaHHUS
bu3nuecKkux 3HaAHUH: PU3MUECKUX 3a-
KOHOB.

V4. .Mcnonb30BaTh NPUOOPETEHHBIE
3HAHUSA U YMEHMS B IPAKTUYECKON

JIESATEIbHOCTH U MIOBCEIHEBHOM KU3HU.

33.Cwmbich (U3NYECKUX 3aKOHOB
KIIACCHYECKON MEXaHUKH

[TnanupoBanue nposeneHus onbita. COOpka

YCTAHOBKH 10 OITMCAHUIO. HpOBe,Z[eHI/Ie Ha6J'IIO,[[eHI/IH.

CocTaBiieHre OTYeTa. 3aMich BEIBOJIA.
OTBeTHl Ha KOHTPOJIbHBIE
BOITPOCHI.
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JlaGopaTopHbie padoThI

1. MoJekyasipHasi (pu3nka. ArperaTHbie COCTOSIHUSI BelllecTBAa U (pa30Bble NepPexoabl.

JlabopaTtopHas pabota Nel

Tema: «I/ICCJ'ICI[OBaHI/Ie 3aBHCHMOCTH 00beMa raza oT TEMIICPATYPHI IIPU ITOCTOSIHHOM AaBJICHUN)).

[Iposepsiemsie: Y2., ¥3.,V¥4., 31., 33..

2. Monelcy.lmpnaﬂ (])n3mca. Al"pel"aTH]:Ie COCTOSAAHMUA BelIECTBA H (l)a30BLIe nepexoanl.

JlaGopaTopHnas pabora Ne2
Tema: «/3MepeHHe OTHOCUTENBHOMN BIIAXKHOCTH
IIpoBepsemnie: Y2., ¥3.V4., 31.,33..

3. DJIeKTpoAMHAMHIKA. 3AKOHBI MOCTOSIHHOI'0 TOKA.
JlaGopaTtopnas pabora Ne 3
Tema: «(M3mepenne 3/1C 1 BHyTpEHHETO CONIPOTUBIICHUS] UICTOYHHUKA.

[IpoBepsemnie: Y2., ¥3.,¥4., 31., 33..

4.Jlaboparopnas padota Ne 4

Tema: «I/I3y'lelme moCJIeA0BATEJILHOIO COCAUHCHUSA IIPOBOIHUKOB)).

IIpoBepsemsie: Y2., ¥3.,¥4., 31., 33..

5. MarauTHoe noJie

JlaGopaTtopHnast pabota Ne 5

Tema: «M3yueHue ABIEHUS 3JIEKTPOMAarHUTHON HHAYKIMU DM
[Iposepsiemsuie: V2., V3.,¥4., 31., 33..

6. DJIeKTPOMArHUTHBIE K0JIEOAHUS U BOJIHBI

JlaGopaTtopHnas padora Ne 6

Tema: «[lonyuenne u300paKeHUN C TTOMOIIBIO COOMPAIOIIEH JTMH3bBI»
[Iposepsiemsie: Y2., ¥3.,V¥4., 31., 33..

7. DJIeKTPOMATHUTHbIE KOJIeOAHUS U BOJHBI
JlaGopatopHast paborta Ne 7

Tema: «Onpenesenne JJIMHbI CBETOBOM BOJHBI € IOMOIUbIO 1M (PPAKIHOHHON PelIeTKH»

[Iposepsiemsie: Y2., ¥3.,Y¥4., 31., 33..

8. DJ1IeMeHThbI AcTPOPU3NKH
JlaGopaTtopHas pabota Ne 8

Tema: «M3y4yeHne KapThl 3Be31HOI0 Heba»
IIpoBepsemsie: Y2., ¥3.,¥4., 31., 33..
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METOANYECKHUE PEKOMEH/JIAIIUU 110 TABOPATOPHBIM PABOTAM N
MATEPHUAJIBI VISl TIABOPATOPHBIX PABOT

JlaGoparopHnas padoraNel
Tema: «McciienoBanue 3aBUCUMOCTH 00beMa ra3a 0T TeMIlepaTypbl NPU MOCTOSIHHOM
JAaBJIEHUM.
Hean: nzydyenue 3akona ['eii — JIroccaka.
O6opynoBanue:1) mratus, 2) TepMOMeTp, 3) JIGHTa W3MepUTENbHas, 4) TpyOKa CTCKIISTHHASI,
3amasiHHasl ¢ OHOTO KOHIIa, airHon 600 mMm, guamerpoMm 10 mm,

5) TpyOka crexisiHHas amuHoM 600 MM, nuamerpom 40 MM, 3aKpbITas PE3WHOBON NPOOKOH C
OJIHOTO KOHIIa, 6) CTakaH OT KaJOpUMeTpa C BOJOW, 7) IUIACTWIIMH, 8) YalWHUK C BOJIOU

(Temmneparypa Bozsl 60 °C).

Xox padoTbI:

1. 1.M3mepbre nuny L1 y3Kkol TpyOKH.

2. YCTaHOBUTE HIMPOKYIO TPYOKY B LITATHUB.

3. 3amonHUTE UIMPOKYK TpYyOKy ropsyeit
BozoH (He npesplatonieit 60 °C).

4. Onyctute B LIUPOKYIO TPYyOKy € BOJOM
y3KYyI0 TpYOKy 3alasHHbIM KOHLIOM BHH3 Ha 3 -5
MUH.

5. Usmepbre Temmneparypy Ti ropsiueir Bowl;
IUIOTHO  3aJIelIUTe OTKPBITBI  KOHEl TpYOKH
TUTACTHIIMHOM.

6. BwiHBTE TPYOKY M3 cocyaa ¢ ropsiueii Bogou
U cpa3y K€ OIyCTUTE €€ B CTaKaH KaJOpHUMeTpa ¢

BOJIOM KOMHATHOM TeMIIEpaTyphl 3aKpbITBIM KOHIIOM BHU3; CHUMHUTE IIacTWIMH. 110 mepe
OXJIQX/IEHUS BO3]lyXa B TpyOKe BOJa B HEM OyJeT MOJHUMAThCS.

[Tocne mpekpalieHus: moabeMa BOABI MOTpyXkaiite TpyOKy B cTakaH 10 TeX IOp, MOKa
YPOBEHb BOJIbI B TPYOKE HE CpaBHSETCS C YPOBHEM B CTaKaHe;

8. Wzmepbre nnmunHy L yactu TpyOKH, MOTPYKEHHOH B BOAY.

9. Hsmepbte Temnepatypy T2 Bo3ayxa B KOMHATE.

10. Pe3ynbpTaThl H3MEpPEHNUI 3aHECUTE B TAOIIHUILY.

Jnuna
TpyOKH
L1, MM

Temneparypa
ropsiuei BOAbI
T1

Jnuua

BOJBI, BOWIEAIIEH B | OT BOABI 4YacTH | BO3AyXa
TpyOKy, L Mmm y3KO# TpyOKH T

cronba | Inuna cBoboanoi | Temneparypa

Lo=Li—-L, Mm

11. CpaBuure otHomenue Ty T2/u ortHomenue VyVz,rtme Vi=SLium V2=S L. (S-

TJIOIIAh CEYCHUS TPYOKH).

12. Cornacho 3akony I'eii — JTroccaka, Ty T2 = Vy Vo wm Ty T2: Vy Ve =1
KonTpoJbHbBIE BOIPOCHI.

1.YTo Ha3biBaeTcs U30mpoueccom?
2.Kakue ObIBalOT M30mpouecchb?

3.Kakoii npouecc Ha3bIBaeTCa aAuadaTHbIM?
BoinosinuB 1annyo padory Bel Oyaere 3HaTh: Kak 3aBUCHT 00beM ra3a oT TeMIepaTrypsbl raza
IIpU IMMOCTOAHHOM AaBJICHHH.
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JlabopaTopnasi paboraNe2

Tema: «3mepeHne OTHOCUTEIBLHON BJIAKHOCTH.
IeJsib: MO3HAKOMUTD YYAIIUXCSA C METOJOM M3MEPEHUS] OTHOCUTEILHOMN BIAXKHOCTH BO3/yXa.
OOopynoBaHme: MITATUB JIAOOPATOPHBINA, JBAa TEPMOMETpA, CTaKaH HU3KUU C BOJOM, MOJIOCKA
TKaHH, IICKXpOMETpHUUECcKas TabauIa.

[TcuxpomeTp cocToUT U3 ABYX TEPMOMETPOB. Pe3epByap 0JHOIO U3 TEPMOMETPOB OCTAETCS CYXUM
(A) 1 moka3pIBaeT TeMIieparypy Bosayxa. PesepByap apyroro (B) o6epHyT nonockoit Tkanu (M),
KOHell KoTopoii onymieH B BoAy(P). Bona ucnapsiercss 1 TepMOMeETp OXJ1aKJaeTcsl.

Xox paboTsi:

1. CHEMHTE NOKA3aHUS «CYXOro» TepMoMeTpa (t%yx, C).

2. CHUMHTE MOKA3aHUs «BIAKHOTO» TepMoMeTpa (t%;  C).

3.Haiigure pa3HOCTh IOKa3aHUU «CYXOIro» U «BIAXHOTO »

TEPMOMETPOB

(A t°= tocyx - tOBH)-

4. Tlonb3ysach NCUXPOMETPUIECKON TaOMUIIe OMpeNeTuTe BIAKHOCTD
BO3/IyXa.

5. Pe3ynbTarel u3MepeHuil 3auiinTe B TaOIUILy.

Ne ITokazanusa TTokazanus Pa3zHocth mokazanmii | BnaxxHOCTh BO3ayXa
ONbITa | CyXOro BJIAYKHOT'O CyXOr0 M BJIAXHOTO
TEpPMOMETPA TEPMOMETpPA | TEPMOMETpPA
At°,°C
t°yx, C t°, C (¢,%)

6. IlomyyeHHble pe3ynbTaThl CPaBHUTE C IMOKA3aHUSAMHU IICHXPOMETpPA, KOTOPHIM HAaXOIUTCS B
KJiacce.

KoHnTpoJsibHbBIE BONIPOCHI:

1. IToyemy TemnepaTypa «BIAXKHOT0» TEPMOMETPA HUXKE, YEM «CYXOTo»?

2. OT 4yero 3aBUCUT Pa3HOCTh TEMIIEPATYP 000MX TEPMOMETPOB?

3. B xakoM citydae TeMIeparypa «BJIaXXHOIO» TEPMOMETpa OyJeT paBHA TEMIIEPAType «CyXOoro»?
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Tema: DaekTpoguHaMuKa
JlabGoparopHasi padora NeS

Tema: «U3mepernue IIC U BHyTpPEeHHEr0 CONPOTHBJICHNSI HCTOYHUKA)
Hean: U3MepeHne 0OCHOBHBIX XapaKTEePUCTUK HCTOYHHUKA (3JIEKTPOABUKY e CHJIbI,

BHYTPCHHETO COl'IpOTI/IB.TIeHI/IH) IPH Pa3HbIX CONMPOTUBJICHUAX BHEIIHEH 1enu.

OO0opynoBaHue: HCTOYHHK HANPSIZKEHHS, PEOCTAT, K104, BOJIbTMETP, aMIepMeTp,

coeIMHNTEeIbHbIE MIPOBO/A.
Xoxa padoTsbl

1. Haueptute pabGouyto Tabnumy. [lomoskeHue IBHMXKKA peocTaTa IO3BOJISET

COIIPOTUBJICHHUEC BHEIITHEH LOCIIN.

Ne [DIC(€),B |UB LA |R,Om
OIlbITa

r,Om

2. CobOepute 1emb, HCMoNb3ys cxemy. CoOnojaiTe MOISIPHOCTH
IIPH MTOAKJTFOYCHUH TIPUOOPOB!
3. IlpoBeaure mpsMble W KOCBEHHBIC HM3MEPEHHUs] TPH Pa3HBIX
MOJIOKCHUSX JIBUXKKA PEOCTATa.
e DJIC u3mepsiiiTe, pa30MKHYB IICITb BO3JIC aMIIEPMETPA;
e BHyTpeHHee CONMPOTHBIICHHE pAaCcCUYMTANTE, WCIIONb3Ys

. £
3akoH Oma uIg mosHoM nenu | = i

e BxemHee COIIPOTUBJICHUEC pacchTaﬁTe, HCIIOJIb3YS 3aKOH Owma
u

JUIg ydacTka nenu | = -

Ry

(&)

MCHATH

[Tpoananu3upyiite pe3ynbTaThl HAOIIOAEHUHN U PacyeToB, JaiiTe B MMCbMEHHOM BHJI€ OTBETHI Ha
Bonpockl: Kakue XapakTepuCTUKM HCTOYHMKA 3aBUCAT OT BHELIHETO CONPOTHBIEHUS Lenu?
Kakne 3akOHOMEpPHOCTH MOXHO OOHApyXHUTh IpH JaHHBIX YcioBusAX paboTel? Kaxue
XapaKTepUCTUKU UCTOYHHKA HE MOTYT 3aBUCETh OT CONPOTHUBIICHUS BHEIIHEN Lenu?

KonTpoJsibHBIE BONPOCHI:

1.3anumute GopmMyTy MOITHOCTH TOKA, €UHULIBI H3MEPEHUS.
2.3anummure GopMyIly MOJTHOTO CONPOTUBICHUS LIETIH.
3.00bscuure rae aeiicteyer /1C, kakoBa ee npupoaa?
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JlabopaTopnasi paGora Ne4
Tema: «3yueHne mocjie10BaTeIbHOT0 COeIMHEHHS] POBOIHNKOB
HeJsn: [IpoBepka 3aKOHOMEPHOCTEN MOCAEA0BATEIBHOIO COEAUHEHHUS
OobopynoBanue: UCTOYHUK nUTaHus 4,5B; IPOBOJIOYHBIE PE3UCTOPHI 2 IIIT.; BOJIBTMETD,
aMIIEpPMETp, PEOCTAT, COEAMHUTEIbHBIE IIPOBO/IA.
Xon paboThl

()
N

1. Cobepure nemnb, COCTOSILYIO U3 IIOCIEIOBATEILHO COSTMHEHHBIX PE3UCTOPOB U
peocrata. [IpoBeanTe n3MEpeHHs CHIIBI TOKA HA Pa3IMYHBIX YYacTKaX LEIH.

2. V3MepbTe HampspKEHUS Ha KaXIOM PE3UCTOPE M UCTOYHHKE TOKA MPH 3aMKHYTOH LIETIH.
(BoseT™MeTp mpucOeIMHSINATE MapayIeIbHO PE3UCTOPY, COOI0AAs TOISAPHOCTB ).

3. Tlokazanus npuOOpoB 3aHECUTE B TAOIHILY

Bennunnb: pesuctop 1 | peaucrop 2 | peoctat3 | moJiHas 1eMb
HarpsbkeHue, B
cHia Toka, A
conpotusiieHue, Om

4. PaccuuTaiiTe CONPOTUBICHHE YUYACTKOB IIEMH U MOJHOM LIeTIH, Pe3yIbTaThl 3aHECUTE B
Ta0IHILy.
5. ComocTaBbTe OIMBITHBIE PE3YIbTATHI C 3aKOHOMEPHOCTSIMH TOCIIEI0BATEILHOTO
COEIMHEHUS U CcCIIalTe BEIBOJI.
o HamnpsbxkeHnue BO Bcell IeNM paBHO CyMME HaIIPsKEHUM Ha y4acTKax Lenu
o Cwuna ToKa Ha BCeX yJacTKax IE€NU OJIMHAKOBAs
o ConpoTuBiieHHE BO BCEW LIETIH PABHO CYMME CONPOTHUBJIEHUI HAa y4acTKax LEnu
2. BpInosHHB 1aHHYI padoTy Bel Oynere ymeth: [TocienoBaTenbHO COSTUHATE
PE3UCTOPBIL.
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Tema:
Henn:

Tema «MarauTHoe 1moJje»

JlabopaTopnasi padora Ne 6
«M3y4yeHue sIBICHUS JIEKTPOMArHuTHOW UHAYKIIMU DMy
[To3HakoMuTh OOy4aroumxcs sieieHuemM MU, ¢ pa3nuaHbIME cIOCO0aMH MTOJTyYSHHS
WHJIYKIMOHHOTO TOKA U BBIBECTH 3KCIIEPUMEHTAIBHO MpaBuiio JIeHua.
O0opynoBanue: MUJUTHAMIIEPMETP, KaTYIIIKa — MOTOK, MAaTHUT JTyTOOOpa3HBIH.

Xox paboTsl

1. CoOpatp 11emb, 3apuCcoBaTh CXEMY.

L

128

2. Cnenatb OIBITHI, PE3YJIbTAaThl 3aHECTU B TAOIUILY.

3. HapucoBaTh 1 3alI0JHUTH TaOIHILY.

A — ammnepmerp, L - kaTymka

No - -
ombiTa | Croco6 monydeHus HHAYKIIMOHHOTO TOKa B Bt Ad,
1 BHeceHue B KaTylIKy CEBEPHOIO IOJIIOCA
Marnuta
2 VY naneHus U3 KaTylKU CEBEPHOTO MOJIIOCA
Marnuta
3 BHeceHue B KaTyIIKy F0XKHOTO MOJIIOCA
Marnuta
4 VY naneHus U3 KaTylIKH I0KHOTO MOJIK0Cca

Maruura

4. Ha ocHOBE pe3ysbTaTOB OIBITOB ClI€NaTh BHIBOJ O HAINPaBJICHUU

HHAYKIOUOHHOT'O TOKA.
KOHTpOJII)HbIe BOITPOCKHI:

1.IIpuunHa u ycnoBue BOSHUKHOBEHHUS siBiieHUss OMU.

2.3axon ODMMU.
3.IIpaBuso Jlenua.
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JlabopaTopnasi paGora: Ne 7
Tema: «OnpenesieHue AJIMHBI CBETOBOI BOJIHbI ¢ NOMOIILI0 TM(PPAKIMOHHOM PeleTKN.
Lesb: onpeencHue JTUHBI CBETOBOW BOJHBI C IIOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
OO0opynoBaHme: MTATUB C JANKOW, AU(PPAKIIMOHHAS PEeLIEeTKA, HICTOYHUK CBeTa (cBeda), mpubop
JUIsl U3BMEPEHUs JUIMHBI CBETOBOM BOJIHBI, YEPHBIN DKPaH C Y3KOH BEPTUKAIBHOM IIEIIBIO.
Xoja padoThbl.
JITMHY CBETOBOM BOJHBI MOKHO OIPENEIUTh UCIIONB3Ys hopmyiry dsing = KA; rie

d — neproa audpakuOHHOMN pemieTkr (yKa3aH Ha CaMOi perieTke),

A — IUIMHA CBETOBOI BOJIHEI,

() — YroJI OTKJIOHEHHSI CBETOBBIX BOJIH BCIIEACTBHE TU(DpaKLIuy,

k — nopsiok audpaxiponHoro makcumyma, (K=0, £ 1, + 2.1 1.1.)
VYTribl, MOA KOTOPBIMH HAOMIOAIOTCSd MaKCUMYMBI TEPBOTO M BTOPOTO MOPSIKAa OYEHb MAaJbl,
II03TOMY BMECTO CHHYCOB YTJIOB MOXHO B3SITh MX TaHTEHCHI. tg@ = b/a, rae

a — pacCTOsIHUE OT PEUIeTKH JI0 dKpaHa (M)

b — paccrosiHue 1o miKase 10 BEHIOPAHHOMN JIMHUU CIIEKTpa (M).
dopmyia s pacueTa JuiMHbI BosHbL: A = db/ka

Xox padoTsri:

L CoOpaTb M3MEpUTENIbHYIO YCTAHOBKY, YCTaHOBHTb JKpaH Ha paccTtosHuu 50 cMm ot
pEILIEeTKH.
2. I'nsans depe3 AuPakIMOHHYIO peHIeTKy W IIedb B HJKpaHEe Ha HCTOYHUK CBeTa,

YCTaHOBUTH 3KpaH TakK, 4TOObl JAU(PPAKIMOHHBIE CHEKTPbl HaAOIIOJAIMCh Ha IIKaJe
9KpaHa (IapajiebHO IIKAJe IKPaHa).

3. BoluncnuTe JUIMHY BOJIHBI KpPacHOrO CBETa JJsl 3TOTO - HU3MEPUTh PACCTOSIHHE OT
pELIeTKH JI0 3KpaHa - a (M), H3MEepHUTh PACCTOSHUE 10 BEIOPAHHOM JIMHUH CIIeKTpa - b
(M), npuMeHUTh GOpMyIy JUIsl pacuera JJIUHBI BOJIHBIL.

4. BbInonHUTE Takue ke U3MEpeHHs U pacuyeTsl i (PUOJIETOBOTO CBETA.
. Pe3ynbTaThl H13MepeHnii U BBIYMCICHUH 3alIUIINTE B TaOJIUILY.
Ne MOPAI0K pacCTOsIHUE OT paccTosiHue 10 JUIMHA CBETOBOM
OIBbITa TU(GPaKIUOHHOTO pPELIETKH 10 dKpaHa HIKaje a0 BOJIHBI
MaKCHUMyMa BbIOpPAHHOM JTMHUU
CIEKTpa A (HM)
k a (m) b (m)

[TosryuyeHHbIE BETUYMHBI IJIMH BOJH CPAaBHUTE C JUANa30HOM JUIMH BOJIH COOTBETCTBYIOILETO I[BETA
B CIIPAaBOYHHKE.

KoHTpoJibHbIE BONIPOCHI:

1.Yto mpeacrasisieT co0oit nudpakiimoHHas pemerka?

2. Ha kakux siBJeHusIX paboTaeT qudpaklnOHHAs perieTka’?

3. lns yero nmpumeHsieTcst TudpakinoOHHAs pelIeTKa.
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BbinoiHUB 1aHHYI0 padoTy Bl Oyaere ymern: Pabotats ¢ qudpakiinoHHOM

JlaboparopHasi padora Ne 7

Tema: «Ilonyyenne un300pakeHUi ¢ TOMOIIBLIO COOMPAaIOIIE JINH3bI»

I_[e.m,: I/I3MepeHHe OIITHYECKOM CHIIBLI JTUH3BI IIpH MOJIYYCHHUH YMCHBIICHHOI'O U YBCIIMYCHHOI'O

N300paXKeHUM.

Oo0opynoBaHue: UCTOYHUK MTUTAHUS, JJAMITOYKA HA MOJICTABKE, K04, TPOBOJA COCAMHUTEIIbHBIC,
JIBOSIKOBBIITYKJIas! JIMH3a, YKpaH OBl CO MIENbI0, WIIM MAaTOBBIN, )KeT00, IeHTa H3MEpUTEIbHas,

Xox paboThi:

1. Jlamnouky, TMH3Y U SKpaH pacloioKUTE BAOJb kenoba. JIuH3y nepeaBuraiite BIOIb

XKemo0a 10 TeX Mmop, MOKa Ha SKPAHE HE MOIYUUTE YeTKOS N300paKCHUE HUTH JIAMITOUKH

(I[J'ISI JIMH3BI MO>KHO HAaWTH JBa TaKuX HOJ'IO}KCHI/ISI).

N

3. Pe3ynbrarel u3mepeHuii 3anecute B TaOIUILY.

I/I3MepBTe PACCTOAHUC OT JIAMITOYKH 0 JIMH3bI U OT JIMH3bI 0 SKpaHa (Z[JISI ABYX cnyqaeB).

Ne omeiTa

d (m)

f ()

D (amp) F(m)

1

2

4.Bocnoip30BaBIINCh MMOJIYYCHHBIMU JaHHBIMU, BBIYUCIIUTE OITHUYCCKYIO CUITY JIMH3BI.

5.Iloctpoiite X0/ J1yuelt B IMH3E IS KQXKI0TO ClTydas.

1. Cnenaiite BBIBOI:

KOHTpOJII)HbIe BOITPOCKHI:

1. Urto Ha3wIBaeTCS JTUH30M?

2. Kakue ObIBaIOT JIHH3BI?

3. Yro Ha3pIBaeTCS ONTHYECKOM CHJION JTUH3HI?

Boinosnue nannyro padory Bel Oynere ymern: Ilomyuath

coOMparomIel JIMH3bI U PACCUNUTHIBATh €€ (DOKYC M ONTHUECKYIO CHITY.

M300paKeHHE C TOMOIIBIO
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JlabopaTopnasi paGora Ne 8

Tema: «M3yyeHue KapThl 3B€3IHOT0 He0a»

Heab pabotel: HayuuTh oOywarommxcs ycTaHaBIMBATh KapTy Ha ONpPENENEHHBIN yac u
JaTy, OIpENeNATh TOJOKEHUS HEOECHBIX CBETHWJI M Ha3blBaTh HE3aXOJIIME CO3BE3IUS U
3aXO0JIAIINE CO3BE3AMS U CBETUIIA.

O6opynoBanne: Kapra 3B€34HOr0 HeOa ¢ HAKJIAHBIM KPYTOM.

IMopsinoxk npoBeaenusi padéoTbl

1. Ha kapty 3B€31HOT0 HEOA HAJIOKUTH JIUCT MPO3pPAYHON Oymaru.

2. Kapanpgamiom o6BecTH KOHTYpBI KpyTa KapThl.

3. O603HaunTh TOUKY CeBEpHOro noitoca mupa ( P).

4. HanecTH Ha JUCT MPO3payHOil OyMaru JTMHUU SKIUNTUKA U HEOECHOTO dKBaTOpA.

5. O603HauUUTh Ha JIMHUU SKJIUNITUKA TOUKH: a) BECEHHET0 paBHOAEHCTBUA ( [ ); B) 3UMHEro
conuuectosnus (3C); 0) oceHHero paBHoaeHcTBUA (); T) neTHOro conuuectosuus (JIC).

6. Ucnonw3yst kapTy 3BE3MHOrO Heba, pacCCMOTPUTE 30AMAKAIBHBIN Mosic. Beimummre Bce
CO3BE3/IUs 30JMAKAIBHOTO KpyTa.

7. Ilocne 3aBepiieHus: pabOTHI CieIaTh BHIBO.

Teopusi: [IponeMoncTpupoBaTh 00y4arOIIMMCSl YCTAHOBKY KapThl HA 33JJaHHYIO J1aTy U 4ac,
JUISL 9TOTO COBMECTHTBH BpeMs Ha HAKJIAJIHOM Kpyre ¢ Jarod Ha 3BE3AHOM Kapre. PaccMmorpers
OTKPBITYIO YacTh HebOecHOU cdeprl Ha KapTe. [lepedrcniuTh OCHOBHBIE 30IMAKAIbHBIE CO3BE3IUSI.
3areM TpeUIOKUTh OOYYAIOIIMMCS MTOBEPHYTh HAKJIAIHOW KPYr Ha IOJHBIA OOOPOT M Ha3BaTh
HE3aXO/SIIHE CO3BE3MSL.

KonTtpoJsabHsblie 3aganus k padore

Bapuanr 1

1. Ha xapry 3BE31HOr0 Heba HAIOXWUTh HMOJBIXKHBIA KpPYr TakK, 4YTOObI BO3MOXKHO OBIIO
paccMmoTpeTh HeOo B monHoYb 31 nexadpst, Bpems 24-00. PaccMOTpeTh OTKPBITYIO YacTh
HebecHOM cdeprl Ha KapTe.

[lepeuncnuth 30auaKaibHBIE CO3BE3aUs, HaOIOaeMmble B 3Ty NojHOuYb. Haspath
HE3aXOASAIIUE CO3BE3IMS.

2. Ha xapry 3BE€31HOTO HeOa HAIOKUTH TTOABHKHBIN KPYT TaK, YTOOBI BO3MOYKHO OBLIIO
paccMoTpeTh Hebo B MosiHOYb 8 MapTa, Bpems 12-00. PaccMOTpeTh OTKPBITYIO YacTh
HeOecHO cdepsl Ha KapTe.

3. Ilepeuncnuthb 30AMaKaIbHBIE CO3BE3/IMs, HAOMOAaeMble B 3T0 Bpems. Hazpatp
HE3aXOSIINE CO3BE3 M.

CneaTh BBIBO.
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Kpurepuii onieHKH J1a00paTOPHLIX PadoT.

Ounenka 5 craBUTCA B TOM Cllydae, €CJIM YYaIIMKCS BBIMOJHHI PabOTy B THOJHOM O0OBEME C
cOOIIOJIeHMEM  HEOoOXOAMMOM  IOCIe0BaTEIbHOCTH IMPOBEACHMS ONBITOB U H3MEPEHUH;
CaMOCTOSITENIFHO U PAllMOHAIBLHO MOHTHPYET He00X0auMoe 000pyI0BaHUE; BCE OMBITHI TPOBOJIUT B
YCIOBHUAX M PEXHMMax, O0OECHEUMBAIOUIMX MOJY4YE€HUE IPAaBUIIBHBIX pPE3YyJIbTaTOB M BBIBOJOB;
cobmoiaeT TpeOoBaHUs MPaBHII OE30MACHOTO TPY/IA; B OTYETE MPABHIBHO U AKKYPAaTHO BBITOIHSIET
BCE 3alMCH, TaOJIUIbl, PUCYHKH, YEPTEXKH, I'paMKH, BBIYUCICHUS, IPABUIIBHO BBINOIHAET aHAJIN3
IIOTPELIHOCTEM.

Onenka 4 craBUTCA B TOM Cllydae, €CJIM YYalllMHCSA BBIIOJHWI PAabOTy B COOTBETCTBUHU C
TpeOOBaHUSMU K OIICHKE 5, HO JIOMYCTHII JABA-TPU HEJ0UYeTa, He Oojee OHOM HerpyOoil ommoKy u
OJIHOTO HeJloueTa.

Ounenka 3 cTaBUTCA B TOM Cllydae, €CIM YYaIIUKCS BBIMTOJHWI paboTy HE MOJIHOCTHIO, HO 00BEM
BBINOJIHEHHON YacTH TAaKOB, YTO MO3BOJISET MOJIYYHUTh NPABHIIbHBIE PE3YJIbTAThI U BBIBOJBI, €CIIU B
XO0/J1€ IIPOBEACHMSI OIIbITA U U3MEPEHUN OBLIN JTOMYIIEHbI OLIUOKY.

OuneHka 2 cTraBUTCS B TOM Cllydae, €CJIM YYalluiics BBINOJHWI pabOTy HE MOJHOCTBIO U 00BEM
BBIMIOJTHEHHOM pa0OThl HE IMO3BOJIAET CJENIaTh MPaBWJIbHBIE BBIBOJbI, BBIYUCICHUS; HAOIIOJCHUS
IPOBOJWINCH HENIPABUIIBHO.

Ounenka 1 craBuTCcs B TOM Cily4ae, €CJIM YYalUICsl COBCEM HE BBIIIOJIHUI padoTy.

6.KPUTEPHUI OLIEHKH JIABOPATOPHBIX PABOT.

Kpurepum oueHku BbINOJIHEeHUs 3a1aHUsA-30

1.ITos1HOCTHI0 IPABUIBbHOE BBINIOJIHEHHUE 32/1aHNS, BKJIIOYalollee B cels:

a) PUCYHOK 3KCIIEPMMEHTAJIbHOM YCTAHOBKH;

0) popmyary 1Jis1 pacuéTa HCKOMOM BeJIMYMHBI, (YKa3biBaeTcs: GopMy.ia)

B) IPAaBUJILHO 3aIIUCAHHBbIC Pe3YJIbTATHI IPSAMBIX U3MEPEHUH € Y46TOM 3aJaHHBIX
a0CcoJIIOTHBIX NOrpPelIHOCTeli u3MepeHuil Gu3nyecKoi BeJMYHHbI

T) HOJIy4Y€HBI:
NPaBWIbHOE YHCJI0BOE 3HAYEHHE HCKOMOMH BeJIMYHUHBI.

1) ceJIaH BHIBO.

Kpurepun onieHKH BbINOJIHEHHA 3a1aHUA-20

1. 3anucanmbl:

a) NIpaBWIbHBIE Pe3yJIbTAThI NPAMBIX H3MEPEHH ¢ Y4¢TOM 3aJaHHBIX a0COJIIOTHBIX
NOrpelHocTel H3MEepEeHui,

0) HO B O/THOM M3 3JICMEHTOB OTBeTa NMPHUCYTCTBYET OIINOKA.

B) 3allCaHbl NPABUJIbHbIE Pe3Y/IbTATHI NPAMbBIX H3MEPEHHUI ¢ Y4ETOM 3aJaHHBIX
a0COJIIOTHBIX NMOTPEIHOCTeN H3MEpPeHHnil, HO OJMH U3 JJICMEHTOB OTBETA OTCYTCTBYeT

Kpurtepun oneHky BbIOJIHEHHA 3aJaHus - 10

1.3anucanbr:

a) NpaBWJIbHbIE Pe3yJIbTAThI NPAMBIX H3MEPEHHH C YYETOM 3aJaHHBIX 20COJTIOTHBIX
NOTrPeIHOCTell N3MEepPeHni, HO B 2JIEMEHTAX 0TBeTAa NPUCYTCTBYIOT OIIUOKH, HJIH 3TH
3JIEMEHThbI OTCYTCTBYIOT.

B) 3alIHCAH NPaBHJIbHBIN pe3yJbTaT ¢ y4€TOM 3aaHHOI a0COJIIOTHOM MOrPeIHOCTH
U3MepeHHs TOJBKO 1JIs1 OAHOI0 U3 NPSAMbIX H3MEpPEeHHUil.

I) B 3JIeMEHTaX 0TBeTa MPUCYTCTBYIOT OIIMOKH, WJIN 3TH 3JIEMEHTBI OTCYTCTBYIOT
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Kpurepun oneHkn BbInoJIHeHHs 3a1aHus - 00

1.Bce ciryyan BbINOJIHEHHSI, KOTOPbIE He COOTBETCTBYIOT BbIIIEYKA3AHHBIM KPUTEPUSIM
BbhICTaBJeHnd 1, 2 uiam 3 0a110B.

a) pa3po3HeHHbIE 3aNUCH

0) OTCYTCTBHE MONBITOK BHINOJHEHUS 3aaHUS

KPUTEPUI OLIEHKH JIABOPATOPHBIX PABOT

Onenka 5 craBUTCA B TOM Cilydae, €ClIM OOy4yarolIMHCS BBIIOJHHI pabOTy B IOJHOM
o0beMe ¢ coOIr0eHnEM HEOO0XOAUMOMN TMOCIEA0BATEILHOCTH POBEICHUS OINBITOB U M3MEPEHUH;
CaMOCTOSITENIHO U PALIMOHAIBHO MOHTHPYET HE00X0AUMOoe 000py1I0BAHNE; BCE ONBITHI IPOBOIUT B
YCIOBHAX M PEXHMax, 00ECNEUMBAIOUIMX MOJYYEHHUE NPABWIBHBIX pPE3YyJIbTaTOB M BBIBOJIOB;
coburoiaeT TpeOoBaHUsA MTPaBUII OE30IIACHOTO TPY/1a; B OTYETE NPABUIIBHO U AKKYPATHO BBIMOIHSET
BCE 3alMCH, TaOJIUIbI, PUCYHKH, YEPTEXKH, TPapUKH, BHIYUCICHUS, PABIIIBHO BBIMOIHACT aHAJIN3
MOTPEIIHOCTE.

Ouenka 4 cTaBUTCS B TOM ClIydae, €Clii 00y4YaroIIUKCs BBIIOJIHWI padOTy B COOTBETCTBHH
¢ TpeOOBaHUAMM K OLIEHKE 5, HO JIOMYCTWII ABAa-TPU HeLoueTa, He Oojiee 0 JHON HerpyOoi ommoKu
¥ OZJHOTO HEJ[0YeTa.

3.1.3 BapuanTtbl ogopMiIeHUs] KOHTPOJIbHOI padoThI:

TunoBasi KOHTPOJIbHasi padoTa mo teme: «MexaHuka.»

TexcT KOHTPOJILHOI padoThI:

| BapuanT

1. [TapanmroTUCT OMMyCKAETCs BEPTUKAIBLHO BHH3 CO CKOPOCTHIO 4 M/C B 6e3BeTpeHHYI0 moroay. C
KaKoOW CKOPOCTBIO OH OyJIEeT IBUTaThCs MPU TOPU3OHTAIHLHOM BETPE, CKOPOCTH KOTOPOTO
OTHOCHUTEIIEHO 3eMJIM paBHa 3 M/c?

2.Teno cBOOOMHO TaIaeT C HEKOTOPOH BBICOTHI M Y TIOBEPXHOCTH 3€MJIH UMEET cKopocTh 10 M/c.
C kaxoif BBICOTHI MaJ1aJI0 TEJO, €CIIM HayallbHas CKOPOCTh paBHA HYIIO?

3. 3a kakoe BpeMs K0JIeco, UMEIOIee YIIIOBYIO CKOpOCTh 47 paj/c, caenaet 100 060poToB?

4, Im/ca
1.0m
1,0 2.20Mm
3.30Mm
4.35M.
0 7 3 & 5% tc

Ha pucynke npescraBieH rpaguk 3aBUCUMOCTH CKOPOCTH V aBTOMOOMJISL OT BpeMeHH {.
Haiigute nytsb, npoiiieHHbINH aBTOMOOMIEM 32 5C.?

11 Bapuant

1.Ockanarap MeTpo aBuxkeTcs co ckopocThio 0,75m/c. Haiftu Bpems, 3a KOTOpoe maccaxup
nepeMecTuThesl Ha 20M. OTHOCHUTENIBHO 3€MJIH, €CITM OH CaM MJIET MO 3CKaJaToOpPy CO CKOPOCTHIO
0,25Mm/c B cucteme oTcu€Ta, CBSI3aHHOM € ACKAIaTOPOM.

2. Teno, cBOOOIHO Maaroliee ¢ HEKOTOPOU BBICOTHI, JOCTUTHET MOBEPXHOCTH 3€MITH uepe3 Sc.
KakoBa ckopocTs najienus tena?
C kako# BBICOTHI NTAJAJI0 TEJO, €CJIM HauadbHasl CKOPOCTh paBHA HYIIO?

3.YrioBas ckopocTh Jionactei BeHTHisiTopa 20m paja/c. Haiitu uncio 060poToB 3a 30MHH.
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4 MartepuanbHas TOUKa qBKeTcs Brosb ocu OX. Ha pucyHke npencraBiieH rpaduk 3aBUCHMOCTH
KOOpAWHAThBI MaTepHaJIbHOﬁ TOYKHU OT BPCMCHH.

M
LoM,

6

A

4

0 2 4

Bpemsi HoAroTOBKH U BHINOJHEHNSI PA00THLI 45MuH.

6 t, C

IlepeyeHb 00bEKTOB KOHTPOJISI M OLEHKH

O0BEeKTBI
OLICHNBAHUSA

IToka3aTeau oeHKH

Kpurepun
OueHku

V3. [IpuMeHsTh
MOJIYYCHHBIC 3HAHUS IS
pelIeHUs MPAKTHIECKUX
3azad.

V4. Mcnonb3oBaTh
IPUOOpPETEHHBIE 3HAHUS
B MPAKTUYECKOMN
JIeSTeTLHOCTH.

32.Cmbicn (pU3NUECKUX
BEJIMYUH: CKOPOCTb,
YCKOpEHUE, NIEPUOL,
YUCIIO.

Pemenue 3aau Ha
BBIYKMCIICHUE CKOPOCTH,
paccrosinus. Perenne
KOHTPOJILHBIX PadoT.

Bremonaenune
SKCIEPUMEHTAIbHBIX
3ajad4.

Penienne KOHTPOJIBHBIX
pabor.

Omnpenenenue
XapaKTEPUCTHUK
MEXaHNYECKOTO
JBUKCHUS:
IepeMeNICHUS,
CKOPOCTH, YCKOPEHHUS.
dopMynrpoBKa
OIpENIETIEHUsI CKOPOCTH,
YCKOPEHHS, YIII0BOI
CKOPOCTH.

OnueHka «5» cTaBUTCSA 3a pelIeHue 5-Tu
3a]1a4d C HaIIMCAaHUEM BCceX POpPMYIT U
[PaBUJIbHBIM BBIYUCICHUEM OTBETOB,
(bOpMyYITUPOBKOIT BCEX OINPEACIICHUM.
OneHka «4» cTaBUTCS 3a IPAaBUIIbHOE
peieHue 3-X 3a/1a4 ¢ JOMYIIEHHBIMU
OLIMOKaMHU IIPU BBIYMCICHUH.

Onenka «3» CTaBUThCS 3@ IPABUIILHOE
peueHue 3-X 3a/1a4 ¢ JOMyILEHHBIMU
OIMMOKaMHU TIPY BBIYMCIICHHU.

OreHKa «2» CTaBUTHCSA 32 MPABUIIBHOE
pelnieHne2-x 3a/1a4u ¢ JIOMyIIEHHBIMU
OLIMOKaMHU IPU BBIYMCICHUH.

KonTpoubsnas padora Nel

Tema : «MoJiekyasipHast pu3nKa U TEPMOANHAMHUKA.)
IIpoBepsiemble 3HaHUA, yMenusi: Y3.,Y4.,32.

KonTtpoabHnas padora Ne2

Tema : «QekTprueckoe mose. 3aKOHbI MOCTOSIHHOTO TOKA.»
IIpoBepsiemble 3HaHUA, yMeHus1: Y3.,Y4.,32.

KonTtpoabHnas padora Ne3

Tema : «MarauTHoe noJie. JJ1eKTPOMATHUTHAS HHAYKLMSD)
IIpoBepsiemble 3HaHusA, yMeHnusi: ¥Y3.,¥4.,32.
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KonTpoubsnas pabora Ned
TeMma : «JIeKTPOMArHUTHbIE KOJIEOAHUSD)
IIposepsiemble 3HaHusA, yMenusi: Y3.,Y4.,32.

KonTpoubnas pabora NeS
TeMma : «3aK0OHBI reOMETPUYECKO ONITHKMI
IIpoBepsiemble 3HaHusA, yMenusi: Y3.,Y4.,32.

KonTpoubHnas pabora Ne6
Tema : «3axkonbl poTodPdhexTarn
IIpoBepsiemble 3HaHuA, yMenusi: Y3.,Y4.,32.

KonTposbHbIe padoThl NPUJIATAIOTCS
4.KoMIJIEKT KOHTPOJIbHO — OLIEHOYHBIX CPE/ICTB NpeJHA3HAYEH /Il OLIeHKH pe3y1bTaTOB

ocBoeHus yucOHoU aucummuimabl Pusnka. Baok BonpocoB no pusuke
IIpoBepsiemble 3HaHuA, ymMenusi: Y1.,¥2., ¥3.,¥4.,31.,32.

dopma UTOroBOU Opranu3zaiys KOHTPOJISI U OLICHUBAHUS
aTTecTaluu

HuddepenunpoBannbliii 3a4€T (1anee J{3) mpoBoauTcs Mo BceMy
JuddepenumrpoBanubiii | MaTepuany GU3NKA U ACTPOHOMHUH, B TUCBMEHHOU (hopMe 110

3auéT (manee /13) BapHaHTaM B (hopMe TeCTUPOBaHUS

Ha noaroroBky oTBeTa yvaiiemycst orBoautcs 45munyt. Kpurepuit
OIICHKHU OTBETOB YYalllerocs JaHbl HUXKE.

4.1I1acnopt
MarepnanbHO-TeXHH4YECKOE 00ecneYeHne KOHTPOJIbHOE - OLICHOYHBIX MePONPHATHIA.

KoHTpOIbHO-01I€eHOYHBIE MEPOIPUATHS TPOBOAATCS B yueOHOM KabuHeTe puszuku. ObopynoBaHue
ydaeOHOro kabnHeTa  pabounXx MECT KaOuHeTa:

-[10CaJOYHOE MECTO Il 00yUarOIIUXCsI

-paboyee MecTO MpernojaBaTes

-CIIPaBOYHbIE MaTepHAIIbI

-TE€KCThI

MeTtoauka nposeaeHHs 3a4eTa (KOMILIEKCHOT0 1M depeHIHPOBAHHOIO 3a4¢Ta)

Ha 3auere nposepsitorcs 3HaHus odydaromuxcs. [Ipu or6ope marepuana s

oIpoca Ha 3a4eTe UCXOJAT U3 OLIEHKH 3HAYMMOCTH JAHHOTO IPOTPaMMHOTO

BOIpOca B 0011IeH cucteme yuebHoro npeamMera. Ha 3auet HeoOX0a1MMO BBIHOCUTH
ClIelyIoIIIee:

-MaTepuall, COCTABIISIONINI OCHOBHYIO TEOPETUIECKYIO YaCTh TAHHOTO

3a4eTHOTO pa3ziesia, Ha OCHOBE KOTOPOro (hopMUPYIOTCS BEAYIIHE OHATHUS KypCa;
-(axTHUecKuil MaTepual, COCTaBIISIIOIINI OCHOBY MPEIMETA;

-peleHue 3aay, CUTyalui, BHIIOJIHEHUE 3a/1aHHH, TTO3BOJISIOMUX CYJUTh 00 YpOBHE YMEHUS
MMPUMCHATH 3HAHUA,

-3aJIaHUs U BOTIPOCHI, TPEOYIOIINE OT yJaluXCcsl HABBIKOB CAaMOCTOSITEIbHOM

paboThl, yMeHU paboTaTh ¢ y4eOHUKOM, IOCOOUEM.

[TpuHuMas 3aueThl, MpenoaBaTellb NoIy4aeT HHPOPMALIUIO HE TOJIBKO O

KadecTBe 3HaAHUH OTACJIBHBIX yHalluXCsa, HO U O TOM, KaK YCBOCH MaTCpHral
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TPYMIIBI B 11eJI0M. Ba)XXHO BBISICHUTD, KaKKe BOIIPOCHI YCBOCHBI 00YYaIOLTMMHUCH.
IToaToMy 0TOMpPatOTCs BONPOCHI U 33/1a4H, KOTOPbIE B COBOKYITHOCTH
OXBaTBIBAKOT BCE OCHOBHOE COZACPKAHUE NIPEAMETA, IIPU PELICHUN

KOTOPBIX, MOYKHO BHJIETh, KaK y4alllUeCs OBJIAJEIN BCEMHA YMECHUSMM,
3aIUIAHMPOBAHHBIMU IIPY U3YYECHHUH JTAHHOI'O IIPEAMETA.

Buanl 3aueTroB

a) MMChbMEHHBIN 3a4eT;

0) muddepeHIMPOBaHHBIN 3a4ET

[TucbMEHHBIN 3a4€T TOJDKEH yIOBIETBOPSITH TPEOOBAHUSM:

1. [TpakTHYecKue 3a/1a4¥l U CUTyalluU JOJKHBI OXBAaThIBATH OCHOBHBIC,

BEJIYIIIHUE MMOHATHSI TAaHHOTO 3a4€THOTO pasjeia. [1o BO3MOKHOCTH 3a/1aHus

JIOJIKHBI OBITh KOMOMHHUPOBAHHOTO XapaKTepa, YTOOBI B XOJ€ UX PEHICHHUS MOKHO

OBLIO BBISIBUTH 3HAHUS CUCTEMBI IIOHATHIA, U3y4aeMbIX B IaHHOW TEME.

2. [TuceMeHHBIC PAaOOTHI JOIKHBI BBITIOJHATHCS CAMOCTOSITEIILHO, HY)KHO

MMETh HE MEHBIIIC 2 BAPUAHTOB 3aaHUH.

3. 3aaHus JTOJDKHBI OBITH PacCYUTAHBI HA 00YYAIOIINXCS CO CPETHUM YPOBHEM

MOJITOTOBKHU, U COJIEpKaTh 3aJaHust 0a30BOro ypoBHs. Kputepuil onieHKH

3aBUCHT OT Ha0opa 3aJaHMii, KOTOPBIC BBITIOIHSAIOTCS 00YJaIOIIUMUCS U OT UX

KoruecTBa. THUIl 3ajaHuii: Ha BEIOOP OJHOIO OTBETA, HA YCTAHOBIEHUE COOTBETCTBHSI.

KadgecTBeHHbIC 3a1a4n.

4. IIpu cocTaBieHUH MUCEMEHHOTO 3a4€Ta IOJKHBI OBITh YUTEHBI BAPHAHTHI

Pa3HOTO YPOBHSI.

5. [TucbMeHHBIH 3a4ET MOXKET IPOBOUTHCS B JOpME TECTUPOBAHUSI.

6. nddepeHnpoBaHHbIi 3a4€T TPOBOIUTCS 110 BCEMY MaTepraty (pru3uku
ITo uToram BeICTaBIsCTCS TPAIUIIMOHHAS OIICHKA O (PU3HKE.

Kaxxnoe 3amanue yactu A onieHuBaercsa B10am, yactu B — 20aimia.

Metoauka nposeeHus 3a4eta J1u¢depeHINPOBAHHBIN 3a4eT TPOBOJAUTCS 10 AUCHUIUIMHE
«Dusuka.

Hean 3auérTa: onpenenaeHre ypoBHs 3HAHUN 00y4darolUXcsl, MOJIYYEHHBIX B IIpoliecce 00yueHus Ha
3aHATHSIX 110 JUCHUIUINHE «DU3UKa».

®opma 3a4éTa: TECTOBBIN KOHTPOJIb IO BapUaHTaM.

IIponoKuTeNbHOCTH: 45 MUHYT

JuddepeHupoBaHHbIN 3aU€T COAEPKUT OTIEIBHO OJIOK BOMPOCOB M 3aJaHUil MO BCEM TeMaM
pa3zenoB (GU3MKU U Tak ke acTpoHomuu 1o npodeccun 38.02.03 OnepanroHHas AesTeIbHOCTb B
JIOTUCTHKE

4.2.1 BJIOK BOITIOCOB 11O ®U3UKE (KUM)
JuddepeHnpoBaHHBIN 3a4eT (MTOrOBBIii)

4.2.2 Kputepuu NUCbLMEHHOT'0 OTBETA MPHU 3a4éTe
OtrmeTka «5»

«5» -BBINOJHEHBI IPABWIBHO 25 3a1aHMI;

OtrmeTka «4»

«4» - BBITIOJTHEHBI ITPAaBWIBHO 21 - 24 3aganuid;
OtmeTka «3»

«3» - BBIMIOJIHEHBI IPpaBWILHO 19-20 3amanuii;
OtrmeTka «2»

«2» - BBITIOJIHEHO MeHee 18 3aganmit
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BapuanTt 1 Biiok A

Ne i/t

3aganue (Bompoc)

Dranou

OTBCTa

Hucmpykyua no ewvinonnenur 3aoanuii Ne
cooepicanuem cmoaoya 2. 3anuuwiume ¢ cOOmMeemcmeyroujue Cmpoku 0J1aHKa omeemoe OyKey u3
cmonbya 2, 0003HayarOwyr0 NpPaAGUIbHLLL omeem Ha eonpocvl cmoaoya 1. B pesynomame

évinoinenus Bol nonyuume nocnedosamenvnocme oyxe. Hanpumep,

1-4: coommnecume cooeprycanue cmoaobuya 1 c

Ne 3a0anun Bapuanm omeema
1 1-B,2-4,3-b
1. Jls kaxxoro onpeneneHus u3 croibdna 1 ykaxxure Ha3BaHUe
COOTBETCTBYIOIIEH (PM3MUECKON BEIIMYUHBI U3 CTONONA 2.
Croaoen 1. Croaben 2.
1. BennuunHa, XapakTepusyromas A. "acroTta kojeOaHui
MIOJIOKEHUE TeJla B TPOCTPAHCTBE, 1-1
b. cuna Ammepa
3TO...
2_

. B. nepuon konedanuii
2. Cuita, ¢ KOTOpOW MarHUTHOE 3_A
ToJie ACMCTBYET Ha MPOBOIHUK C I'. Koop/HATa
TOKOM, 3TO...
3. [IpoMexyTOK BpeMeHH, 3a
KOTOPBI COBEPIIAETCS OHO
MMOJIHOE KoJjiebaHue, 3TO...

2. Jnst kaxxaoro pU3N4IEecKoro sBIEHUS U3 CTONONA 1 yKaxuTe ero
Ha3BaHME U3 CTONOMA 2.
Croaben 1. Croaben 2.
1. B3auMHO€ MPOHUKHOBEHUE A. caMOMHIYKITUS
MOJIEKYJI OIHOTO BEIleCTBa 1-B
b. nudpdy3us -

MEXIy MOJIEKYJIaMu APYTOTo
BCIIECTBA, 3TO... B. onekTpuuecKkmii TOK 2-T
2. Co3paHue 3JIEKTPUIECKOTrO 3-A

I'. snextpusauus
3apsza Ha Tele, 9TO...

3. Bo3uukaoBenue 3J1C
WHIYKIIMH B KaTYIIKE MPU
W3MEHEHHUU CUJIbI TOKA B HEM,
3TO...
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3. Jlist kakoii pU3MdecKkoi BETMUMHBI U3 CTONONA | YKaKUTE SNUHUILY e
U3MEpeHus u3 croaodua 2.
Croaben 1. Croaben 2. 1-A
1. Yckopenue A. m/c? T
2. OHeprus b. Br 3_B
3. Hanpsixenue B.B
I'. Ix
4, Jlist kakoii pu3MdecKoi BETMYMHBI U3 CTONIONA 1 yKakuTe ee
dbopmyiy u3 cronbua 2.
Crouaden 1 Croaben 2
1-b
1. Mexanuueckas pabora A. Q=cmAt
2-A
2. Konn4decTBo TEMIOTHI, MOTIOMAEMOE b. A=F-s-cosa
TEJIOM IIPU HarpeBaHUU 3-B
2
mv
B.E, =—
2
3. Kunernueckas SHEprus r. A= lUAt
Hucmpykyua no evinoanenuio 3adanuii Ne 5-17: Bwvibepume 0ykey, coomeemcmeyiouyro
RPABUIILHOMY 8APUAHINY OM6Eema u 3anuuiume ee 6 0J1aHK OMEemaos.
5. Kak Ha3bIBalOT cUily, ¢ KOTOPOH TEIN0, BCIEACTBUE NPUTSKEHUS K
3emJie, AEUCTBYET Ha ONOpY WM MoiBec?
A. Cuna ynpyrocTtu
b
b. Bec tena
B. Cuna tspxectu
I'. MarnuTHas cuna
6. Kak Oyner aBUrathcs TeJI0 Maccoit 2 Kr noj aevicteueM cuibl 4 H?
A. PaBHOMEpHO, CO CKOPOCTBIO 2 M/C
B. PaBHOYCKOPEHHO, C yCKOpeHHeM 2 M/c? b
B. PaBHOYyCKOpEHHO, ¢ yckoperueM 0,5 m/c?
I'. PaBHOMEpHO, cO ckopocThio 0,5 M/C
7. JIBe XOKKeiHbIe m1ai0bl - erkas (M1acTMaccoBas) U TsKemnas
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(pe3nHOBas1) IBUKYTCA C OJJMHAKOBOI CKOPOCTHIO 110 IIOBEPXHOCTH
abaa. CpaBHUTE UMIYJIBCHI 3TUX MIAK0.

A. IMITynibChI a0 OJTMHAKOBBI
b. UMmnynbc mmacTMaccoBoi maiObl 60bIIe
B. Umnynbc pe3anHOBO# 11aii0b1 O0JIBIIIE

I'. TIo ycioBHIO 3a1a4M HEIb3s1 CPABHUTDH UMITYJIBCBI

B onHOM MoJie m1060r0 BEIecTBa CONEPIKUTCS OJTHO U TO K€ YHUCIIO
aToMOB WK Mouiekyl. Kak Ha3piBaeTcs 3T0 4uciio?

A. Tlocrosunas boinsiimana
b. Iloctostnnas ABoraapo
B. Ilocrosanas Ilnanka

I'. 'azoBag nocrosgHHAas

10.

Kak n3meHuTcs cuia KYJIOHOBCKOT'O BSaHMOHeﬁCTBHH JABYX TOUYCYHBIX

3apsiIOB MPU YMEHBIIICHUH OJTHOTO M3 HUX B JBa pa3a’
A. YMeHbpLIUTCS B BA pasa
b. YBenuuutcs B aBa pasa
B. Ymenbiures B 4 paza

I'. YBenuunrcs B 4 pasza

11.

HpI/I KaKOM 3Ha4YC€HHUU CHUJIbI TOKA HAa YYAaCTKE LCHH C JICKTPUICCKUM

conpotusiieHneM 8 OM HanpskeHue paBHo 16 B?
A.05A
B.1TA
B.2A

16 A

12.

Kakumu HOCHTEISIMH QJICKTPUYECCKOTO 3apsaga CO30acTCA
BHGKTpI/I‘lCCKI/Iﬁ TOK B MeTanax?

A. QHCKTpOHaMI/I U ITOJIOXKUTCIIBHBIMHY HOHAMH
b. ITonoxuTeabHEIMHA U OTpUIATCIIBHBIMU HOHaAMU

B. [TonoxxureabHbIMU, OTPUIIATEILHBIMA HOHAMHU U
ANEKTPOHAMHU
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I'. TonbkoO By1EKTPOHAMHU

13.

MarsuTHoe 1osie MOXHO OOHapYXUTh 110 €ro JeHCTBUIO Ha:
A. Menkue Kycouku Oymaru
b. nByKymyrocs 3apsHKEHHYIO YaCTHILY
B. nmonBsenieHHbI Ha HUTH JIETKAN 3apsKEHHBIN HIApUK

I'. crexisiHHYIO AJIOYKY

14.

VYkaxuTe HalpaBiIeHUE BEKTOPa CUJIbI, ICUCTBYIOLICH Ha 3apSKEHHYIO
YaCTHILY, JBUKYIIYIOCS B MATHUTHOM I10JI€ U

wa X WX
-
»

A. =
BBEpX B

b

-
;-(

b. BHU3

w
-

B. BiieBO

I'. BripaBo

15.

B ABa MCJHBIX KOJIbIA 10 OUYCPCaU BBOJAT MAarduT. HCpBOG KOJIBIIO
1eJ10e, BTOpOe pa3pe3aHHoe. MHIYyKIMOHHBII TOK TEUeT. ..

A. B IIEpBOM KOJIbLIE
B. B 000oux xoibLax
B. Bo BTOpOM KoJIbIIE

I'. a1 B OqHOM M3 KOJIeI]

16.

Ha pucynke npencrasiex rpaduk 3aBUCUMOCTH OT BPEMEHHU
KOOpJMHATHI X Teja, COBEPIIAIOIIETO
X,M.

rapMoHuueckue kosedanust BAoJab ocu 0 X. oz
YemMy paBHa aMIUTHTY/Aa KoJebaHuii Temna? /

o /\
0 FR P F R T 7 tc
> U U
A.Om 02

b.0,1m

B.0,2m

I'.2wm

baoxk b
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Ne 3aganue (Bompoc) DTaJloH OTBETa
/11

Hucmpykyusa no evtnonnenuro 3aoanuui Ne 17-25 : B coomeemcmeylouyro cmpoky 01aHKa
omeemog 3anuwiume Kpamkuii Omeem HaA 60nNPoOc, OKOHYAHUE NPEOIONHCEHUA UAU NPOnYU|eHHble

cnosa.
17. JInHus, BOJIBb KOTOPOU IBUKETCS TEJIO, HA3BIBACTCA ... TPaeKTOpPHei.
18. [Ipouecc nepexoaa BEIIECTBA U3 )KUIKOTO COCTOSHUS B
ra3oo0pasHoe, Ha3bIBaeTCA ...
HCIapeHueM.
19. Yucno koneOaHui, COBEPIICHHBIX 3a €MHUILY BPEMEHH,
Ha3bIBACTCH...
YacToToi KoJIe0aHui.
20. W3menenne GopMbI Wil 00beMa Tena, Ha3bIBASTCH ... negopmanueii.
21. JIBuKeHue, mpu KOTOPOM TOYKa 3a JII0ObIe paBHbIE
MIPOMEKYTKH BPEMEHH COBEPIIIACT OJTMHAKOBBIC
nepeMeIeHH s, Ha3bIBAIOT ...
PaBHOMEPHBIM.
22. Cuny, BOZHHKAIONIYI0O B MECTaX CONMPHUKOCHOBEHUS IBYX
WJIM HECKOJIBKUX TeJ, HAa3bIBAIOT. ..
CHJIOi TpeHHUsl.
23. DIIEKTPOCTATUYECKOE TOJIe CO3AaETCH. .. HENOJABUKHBIMHM 3apsiIaMH.
24. YacTuiibl, UMEIOIINE 3aps/] OJHOTO 3HaKaA. .. OTTAJIKUBAKOTCS.
25. Mepa B3aMOACUCTBHS TEN, 3TO. .. cHJIA.

Bapuant — 2 Buok A
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Ne /i 3aganue (Bompoc)

OTajoH OTBETA

Hucmpykyua no ewvinonnenuro 3aoanuii Ne  1-4: coommnecume cooeprycanue cmoaouya 1 c

cooepicanuem cmoaoya 2. 3anuuwiume ¢ cOOmMeemMcmeyoujue Cmpoku 0J1aHKa omeemoe OyKey u3
cmonbya 2, 0003Hayarowyr0 NpPAaAGUIbHLLL omeem Ha eonpocvl cmoaoya 1. B pesynomame

évinoinenus Bol nonyuume nocnedosamenvnocmo oyxe. Hanpumep,

Ne 3a0anusn Bapuanm omeema
1 1-B,2-A,3-b
1. Jls kaxxoro onpeneneHus u3 croiubdna 1 ykaxkure Ha3BaHUe

COOTBETCTBYIOIIEH (PM3MUECKOM BEIIMYMHBI U3 CTONOMA 2.

Croaben 1. Croaben 2.

1. Cuna, ¢ KOTOPOU TEJIO0

IPUTATUBAETCS K 3eMJIe, 3TO...
A. cuna JlopeHua

2. Cuiia, ¢ KOTOpOIl MAarHUTHOE

o b. cuna tsoxect
1oJie JEeHUCTBYET Ha

JBWKYIIHUNCS dIEKTPUUECKUAN B. cuna TpeHus

3apsn, 3TO...
I'. amnmutyna

3. MakcuMaJIbHOE OTKJIIOHEHHUE
KOJIEOIIOIIErOCs TEJIa OT
MIOJIO’KCHUST PABHOBECHS,
3TO...

2. Jia kaxxnoro pusnueckoro sBJIEHUS U3 cTojI01a 1 yKaxuTe ero
Ha3BaHMe U3 cToyIona 2.

Croaben 1 Crouben 2.

1. U3MeHeHue 1OJI0KEHNUA Tela
B IIPOCTPAHCTBE
OTHOCHUTEIIBHO JPYTUX TEJ C

TCYCHUEM BPEMEHU, OTO ... A KOHICHCALIHS

2. Ilepexon BemecTBa U3

b. pe3onanc
razo000pa3HOro COCTOSHUSA B

JKUAKOC COCTOSIHUE, ITO... B. Mexannueckoe qBUKEHUE

3. Pe3koe yBennueHue I. urTephepeHms
aAMIUTUTYBI BBIHYKJICHHBIX

KoJieOaHUl MpY COBIMAICHUU
YaCTOThI BBIHYKAAIOIIEH
CHIIBI C YaCTOTOM
COOCTBEHHBIX KOJIEOaHUH,
3TO...

3. Jlnst kaxaon pu3nyecKkoi BETUIMHBI U3 CTOOMA 1 yKaXUTEe SAMHUITY €€
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M3MEpeHus 13 cronaodua 2. —
Croaben 1. Croaden 2. -b
1. CkopocTb A. m/c
2. Cuia Toka b. T
3. Yacrtora B. A
I'. Bt
4, Jlst kaxaon pu3nyeckor BETUYUHBI U3 CTOJIONA 1 yKaKuTe ee
dhopmyny u3 cronbna 2.
Cronber 1. Cromnber 2.
1. Cuna rpaBUTAlIMOHHOTO LI 2 _
B3aUMOJEUCTBUS TEl A. WM = 7
2.IloTeHuManbHAsE SHEPTHS B
m, -m, 3-A
3. DHeprus MarHuTHOTO TIOJIS B.F=G R2
TOKa
B. E, =mgh
E-& S
rc=——:—
d
Hucmpykyua no evinoanenuio 3aoanuii Ne 5-16: Bwvioepume 0ykey, coomeemcmeyiouyro

npasuipHOM)y éapuarnmy omeema u 3anuuiume ee 6 onank omeemoe.

5.

JIerkonoABMKHYIO TENEKKY Maccoil 3 Kr TonkaroT cuiioit 6H.
Y cKopeHHe TeNeKKH B HHEPIMAIbHON CHCTEME OTCUETa PaBHO:

A. 18 m/c?
B. 2 m/c?

B. 1,67 m/c?
I.0,5m/c?

Z[J'ISI TOTO, YTOOBI YMCHBIIUTH KHHECTUUYCCKYIO S9HEPI'ULO TCJIA B 4 pasa,
Haao CKOPOCTH TEJIa YMCHBIIUTL B!

A2 pasza

b. 4 paza
B. 2 paza

. \V2/2paza
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Kaxk Ha3pIBarOT CHiTy, BOZHUKAIOIIYIO B MECTaX COMPUKOCHOBEHUS ABYX
WA HECKOJIBbKUX TEI?

A. Cuna ynpyroctu
b. Bec tena
B. Cuna tsoxectu

I'. Cuna Tpenus

[Ipn HeusMEHHOW KOHIEHTpPALMU YacTUI[ abCONIOTHas TemIieparypa
uJealbHOTO raza Oblia yBenauueHa B 2 pasza. [laBieHue raza mpu 3ToM...

A. yBennuuiioch B 4 pasza
b. yBennumiiocs B 2 pasza
B. ymenbmuiocs B 4 pasa

I'. He n3menMIOCH

10.

Kax u3meHuTcs cuia KyJOHOBCKOTO B3aUMOJIEHCTBUS IBYX TOUEUHBIX
3aps70B IIPU YBEIMUYEHUHU OJTHOTO UX HUX B 3 paza?

A. YMenbmuted B 3 pasza
b. Ymenbmutcs B 9 pa3
B. YBenuuurtcs B 3 paza

I'. YBenuuurcs B 9 pa3

11.

YeMmy paBHO HAIPsKEHUE HA YYACTKE LIETIH C 3JEKTPUUECKUM
conpotusiieHneM 20M npu cuie Toka 4 A?

A.2B
b.0,5B
B.8B

I.1B

12.

Kaknmu HOCHTENSIMU DIIEKTPUYECKOTO 3apsija CO34aeTCs
ANEKTPUYECKUH TOK B AJIEKTPOJIUTAX?

A. SHCKTPOHaMI/I U IIOJIOKUTCIIBHBIMH NOHAMU
b. IlooxxuTeIsHBEIMA B OTpUIATCIIBHBIMU HOHAMU

B. [lonoxxureabHbIMU, OTPUIIATEILHBIMA HOHAMHU U
AJIEKTPOHAMHU

I'. Tonbko 351€KTPOHAMH

13.

Kax BSaI/IMO)IeI\/'ICTBYIOT ABa MapalyICJIbHBIX ITPOBOJHUKA, €CIIU
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HaIpaBJIEHUs AIEKTPUUYECKOTO TOKA B HUX MPOTUBOIOJIONKHBI?
A. He B3auMoaeicTByIOT
b. IIputarusarorcs
B. OrrankuBarorcs

I. HOBOpa‘{I/IBaIOTCH B OIMHAKOBOM HaIIpaBJICHHUN

14. VYKakuTe HarpaBiIeHUE BEKTOPA CUJIBI, 7
JICUCTBYIOILIEH HA 3apsSKEHHYIO YacCTHILY, sre o & e
JBUKYIIYIOCS B MArHUTHOM TIOJIE. .é@. .« o oF
L ] L L L L ]
A. Beepx
b. Buu3
B. BieBo
I'. Bopaso
15. OnuH pa3 KOJIbIIO MaaeT Ha CTOSIIUM BEPTUKAIBHO MOJIOCOBON MarHuT
TaK, 4YTO Ha/IEBA€TCS HA HETO: BTOPOMU pa3 - Tak, YTO MPOJIETaeT MUMO
Hero. [TnockocTh koibiia B 000MX CiTydasix TOpH30HTalbHA. TOK B
KOJIbIIE BOSHUKAET ...
A. B 00oux ciyuasx
b. Hu B omHOM U3 ciyyaeB
B. Tonpko B mepBoM citydae
I'. TonbKO BO BTOPOM CiTydae
16. Ha pucynke npezacraBieH rpaguk 3aBUCUMOCTH OT BpeMEHH t CKOPOCTH

V Tena, COBEPILAIOIIEr0 FAPMOHUYECKUE KOJIEOaHUs B/IOJIb IIPSMOM.
Uemy paBeH

V, M/c
nepuon 5 10 A
KoJe0auuit
CKOpPOCTH Terna? ST
A.Oc 5 R R—
B.8¢ 1 2 3
B.4c 1
I''2c¢ -
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Biaok b

Ne 3aganue (Bompoc) DTaloH OTBETa
/11

Hucmpykyus no evinonnenuro 3adanuut Ne 17-25 : B coomeemcmeywuiyio cmpoKy Onanka
omeemos 3anuuiume Kpamkuii Omeéem HA 60NPOC, OKOHYAHUE NPEOSIONCEHUA UTU NPOnYyUieHHble
cnosa.

17. Teno, pasmepamMu KOTOPOTO B JAHHBIX YCIOBUSIX MOXKHO
npeHeOpeyb, Ha3bIBAIOT. . MaTepHaJIbHON TOYKON.
18. [Iponiecc nepexojia BelecTBa U3 TBEPOIo COCTOSIHUS B
JKHIKOE, Ha3bIBACTCHL. .. IJIABJIEHHEM.
19. YnopsanoueHHOe IBHKEHUE 3apsHKEHHBIX YaCTHIL
Ha3bIBACTCA. .. JIEKTPUYECKUM TOKOM.
20. TemnoBoe ABMKEHME B3BEIICHHBIX B KUIKOCTH HIIH T'a3e
YaCTHI[ Ha3bIBAIOT. .. OPOYHOBCKHM JIBU:KEHHEM.
21. Co3zanue 3JeKTPUYECKOro 3apsijia Ha Tene, 3TO0. .. JIEKTPU3AIUsl.
22. [Ipou3sBeneHne mMacchl Tejla Ha CKOPOCTh €r0 JABWKEHUS, | HMIYJIbC TeJa.
3TO...
23. DHeprusi JBUKYILErocs Tea, 3TO0. .. KUHeTHYeCKasi JHePrusi.
24. TemmnepaTypa KUIEHUS BOABbI B OTKPHITOM COCYZAE IpPH | MOBBIIIAETCH.
MOBBIIICHHH aTMOC(EPHOTO JaBICHUS ...
25. Mepa nHepTHOCTHU Tena, 3TO. .. mMacca.

4.3 Kpurepuu NMC5MEHHOI0 OTBETA NPH 3a4éTe
O1MeTKa «5»
«5» -BBINIOJIHEHBI IPABWIIBHO 25 3aaHui;
Ormerka «4»
«4» - BBITIOJIHEHBI MTPaBWIbHO 21 - 24 3a1aHuid;
Ormerka «3»
«3» - BBIMOJIHEHBI IpaBuiIbHO 19-20 3ananuii;
Ormerka «2»
«2» - BBIIIOJIHEHO MeHee 18 3amanmii;
Kpurtepun nucbMeHHOr0 0TBETA NPH 3a4éTe

O1rmeTKka «5»

«5» -BBITIOJTHEHBI TPABUIILHO 25 3ananuit, 50 6amioB
Ormerka «4»

«4» - BBIMIOJHEHBI IPpaBUIBHO 21 - 24 3aganwmii, 36 -48 Gamos.
Ormerka «3»

«3» - BBIMOJHEHBI paBUIbHO 19-20 3amanuii, 27-34 6anna.
Ormerka «2»

«2» - BeITOJIHEHO MeHee 18 3amanuii, MeHe 24 0aios.
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