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1. ITacnopT KoMILJIEKTA (POH/AA OLEHOYHBIX CPEICTB

B pesynwsraTe ocBoeHus yueOHoi maucrurinHel OYJI.10 ®dusuka oOydaroniuiicss q0JKeH
obnanate npemxycmorpeHHbiMu PI'OC cpennero obmero obpaszoBanus (PI'OC COO) u ®IOC
CIIO o cnenuainbLHOCTH

23.02.04 TexHuueckas OKCIUlyaTallUs IOJBEMHO-TPAHCIOPTHBIX,  CTPOUTENbHBIX,
JOPOKHBIX MalTuH U 000pyA0BaHUs (IO OTPACIISIM)

(6a3oBast MOATOTOBKA) CICAYIOIIUMH YMEHHUSIMH, 3HAHUSMHU, KOMIICTCHIIUSIMH .

YMEHUSIMHU:

VY1. onuckiBaTh U OOBACHATH Pe3yIbTAaThl HAOIIOACHUHN U SKCIEPUMEHTOB

¥Y2. npuBOAUTH TPUMEPHI ONBITOB

¥Y3. omnuceBath (QyHAaMEHTAIbHBIC ONBITHI, OKAa3aBIIME CYIIECTBEHHOE BIMSHUE Ha
paszBuTue GU3NKU

Y4. npuMeHsITh MOTYYCHHBIC 3HAHUS IS PeIICHUS PU3NISCKUX 3a/1a9

¥5. onpenensats xapakTep GU3MYECKOTO Mpoiiecca

Y6. usmepsrsb

¥Y7. npuBOAUTH IPUMEPHI MIPAKTUIECKOTO MPUMEHEHHUS (PU3UUECKUX 3HAHUM

¥8. BocnpuHHMaTh W Ha OCHOBE IIOJIYYEHHBIX 3HAHMM CaMOCTOSITEJILHO OLIEHUBATH
nHpopMaInIo

3HAHUSIMU:

31.cMbIca NOHATUI

32. cMbIc pU3UIECKUX BEITMYUH

33.cMbIcn (PUBUYECKUX 3aKOHOB, MPUHIMUIIOB M MOCTYJIATOB ((HOpMYIHpPOBKA, TPaHUIIBI
IIPUMEHUMOCTH)

34. BKJIa]] pOCCUICKHUX U 3apYOEIKHBIX YUEHBIX

DopMoOi TPOMEKYTOUHON aTTECTAIIMHU TT0 YUYECOHOU TUCHUILTUHE SIBIISETCA YCTHBIM 9K3aMEH.



2. Pe3yabTaThl 0OCBOCHHS YUe€OHOI TMCHUIJIMHBI, MOAJeXKaIIie POBepPKe
2.1. B pe3ynpTaTe arrecTanMy MO Y4eOHON MHUCIMIUIMHE OCYIIECTBIISETCS KOMIUICKCHAS
IIPOBEPKA CIEAYIOIUX YMEHUM U 3HAHU.

Pe3ynbTaThl 00y4yeHusi: yMeHusl,

OcHOBHbBIE IOKA3aTeJIH OICHKH

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH

3HAHUsA, OCBOCHHBbIC KOMIICTCHIMH pe3yJbTaToB pe3yJbTaToB
o0yueHust
YMers:
V1. onuceiBaTh U OOBICHATH onucaHue GyHJaMEHTaIbHbIX YCTHBIN
pe3yabTaThl HAOIIOCHUN U HAOJIOACHUIN 1 SKCIIEPUMEHTOB WH/VBHTyaJIbHBINA
JKCIIEPUMEHTOB (GU3NYECKUX SIBIICHUM U 3aKOHOB; | OIIPOC, KOHTPOJIbHbIE
00BsICHEHUE SABJICHUIA PUPOIBI M | TECTUPOBAHMUSA,
B TEXHHUKE; pe3yJIbTaThl
OTIMCaHKE U OOBICHEHHE BBIIIOJIHEHUS u
pe3yabTaTOB HAONIIOICHUN U 3aLLUTHI

HKCIEPUMEHTOB:
— HE3aBUCHUMOCTb YCKOPEHUs
CBOOOJHOIO Ia/IEHUs OT MacChl
NaJaroIIero Teia;

— HarpeBaHue ra3a IpH ero
OBICTPOM CXKAaTHH U OXJIAXKICHUE
1pu OBICTPOM pacIIupEHNH;

— TIOBBIIIEHHE JaBJICHUs ra3a
MIPH €r0 HarpeBaHUH B 3aKPHITOM
cocy/e;

— OpOYHOBCKOE JIBJKECHHUE;
AIIEKTPHU3AIHIO TN IPU UX
KOHTAaKTe;

— B3aUMO/ICHCTBHE TIPOBOJHUKOB
C TOKOM;

— JelcTBUE MAarHUTHOTO MOJIS Ha
MIPOBOJTHUK C TOKOM;

— 3aBUCHUMOCTH COTIPOTUBIICHUS
MOJTYITPOBOTHUKOB OT
TEMIIepaTypbl U OCBEIIECHHUS;
AJIEKTPOMATrHUTHYIO MHIYKIIHIO;

— pacmpocTpaHeHue
3JIEKTPOMArHUTHBIX BOJIH;

— Jcrepcuto, HHTephepeHIIo
U 1u(paKImIo CBETa,

— W3JIyYCHHUE W MOTJIOIIECHHUE
CBETa aTOMaMH, JIMHEeHJaThIe
CIIEKTPBI;

— dorordpdexr;

— PaguoOaKTUBHOCTH

1a00paTOPHBIX pabOT

V2. npuBONUTH MPUMEPHI OIIBITOB

ONMCAHHE OIBITOB,
WUTIOCTPUPYIOMIHNX (DAKT TOTO, YTO
— HaONIOJEHUS U DKCTIEPUMEHT

CJIy’)KaT OCHOBOH JIJISI BBIJIBHKCHUS

YCTHBIN
VHAWBUYyaJIbHBIN
ONnpocC, KOHTPOJIbHBIE
TECTUPOBAHUS,




TUIOTE3 U TOCTPOCHUS HAyYHBIX
TEOPHUIL;

— DKCHEPUMEHT IO3BOJISET
MIPOBEPUTH UCTUHHOCTD
TEOPETUYECKUX BHIBOJIOB,;

— ¢usnueckas Teopus aaeT
BO3MOYXHOCTb OOBSICHSTH SIBJICHUS
MPUPOJIBI U HAYYHBIE (PaKTHI;

— (¢usnueckas Teopus MO3BOJISET
MIpe/ICKa3bIBaTh €Ille HEU3BECTHHIE
SIBJICHUSI M1 UX OCOOCHHOCTH;

— 1pu 00BACHEHUU MPUPOTHBIX
SIBJIGHUN UCTIOIB3YIOTCS
(busznuecKrue MoJIeNH;

— OJIUH U TOT K€ IPUPOIHBIH
OO0BEKT WU SBIICHUE MOXKHO
MCCIIeIOBAaTh HAa OCHOBE
WCIIOJIb30BaHUS Pa3HBIX MOJIEINEH;
— 3aKOHBI (PU3HUKH U PU3UIECKUE
TEOPUU UMEIOT CBOU
OTIpeIeICHHBIC TPAHUILIBI
MIPUMEHUMOCTHU

pe3yNbTaThI
BBITIOJTHCHUA )41
3aIHUTHI
nabopaTopHBIX paboT

VY3. onuceiBaTh GyHAAMEHTAIEHBIC ornucanue (QyHJaMEHTAIbHBIX YCTHBIN
OIIBITHI, OKA3aBIINE CYIIECTBEHHOE OIIBITOB, OKA3aBIINX VHIIBH Ty aJTbHBIN
BIIMSIHUE Ha pa3BUTHE QUNKU CYIIECTBEHHOE BIIMSHUE HA OIpPOC, KOHTPOJBHBIE
paszButue puzuku TECTUPOBAHUS,
pe3yabTATHI
BBITTOJIHEHUS u
3aITUTHI
71a00paTOPHBIX PaboT
V4. npuMeHsI T OTyYeHHbIC 3HAHUS MPUMEHEHHE TOTYYCHHBIX 3HAHUN | YCTHBIN
JUIs peteHns: GU3NYecKuX 3a/1au JUIs petieHnst GU3NYECKUX 3a/1ad | MHIUBUAYAJIbHBIN
OIpPOC, KOHTPOJBHBIE
TECTUPOBAHUS,
pe3yabTATHI
BBITTOJIHEHUS u
3aIUTHI
71a00paTOPHBIX PaboT
V5. onpeneniars xapakrep yTeHue rpadukos, popmyi, YCTHBIN
¢du3uyeckoro mnporecca JarpaMm, CXeM, pUCYHKOB, WH/IMBUYaJIbHBINA
YepTeKeil; aHAIN3 MTPOIECCOB, OIpPOC, KOHTPOIBHBIE
XapakTepa U 3aKOHOMEPHOCTEH, TECTUPOBAHUS,
OIIMCBIBAEMBIX MU OTIPEIEIICHUE: | pe3yJIbTaThl
XapakTepa (pU3UYECKOro Mporecca | BBITOJTHEHHS u
o rpaduky, Tabnwuie, popmyie; 3aIIATHI

MMPOAYKTOB AACPHBIX peaKuHﬁ Ha
OCHOBC 3aKOHOB COXPAaHCHUA
QJICKTPpHUYICCKOI0 3apsaa 1
MacCCOBOI'0O 4YucCiia

71a00paTOpHBIX PaboT

VY6. nsmepsts

BBIUMCIIEHHE UCKOMBIX
MMapaMeTPOB B YCIOBUAX

YCTHBIN
VHJIUBUYTbHBIN




1a00paTOPHBIX padoT;
IIPOU3BEICHUE U3MEPEHUM C
MTOMOIIBIO0 U3MEPUTENBHBIX
puOOpOB (HU3UYECKUX BETUUMH:
—  CKOpOCTb,

— yCKOpeHHue cBOOOJIHOTO
MaJeHus;

— Maccy Tena,

— IUIOTHOCTb BEILIECTBA,

— cumy,

— pabory,

— MOIIHOCT,

— DJHEpPTHIo,

— K03 UIMEHT TpeHus
CKOJIbXKEHUS,

— BJIQXXHOCTb BO3/yXa,

—  YACJBHYIO TEINIOEMKOCTb
BELIECTBA,

—  YACNbHYIO TEIUIOTY TUIaBICHUS
abja,

—  JJEKTPHUYECKOe
COIPOTHUBIICHUE,

— DOJIC u BHyTpeHHee
COIIPOTHBJIEHUE UCTOYHHKA TOKA,
— [OKa3aTelb IPeIoMIICHUS
BEIIECTBA,

— ONTHUYECKYIO CHUITY JIMH3BI,
— JIIMHY CBETOBOW BOJIHBI,
MIpe/ICTaBICHHUE PE3YIbTATOB
U3MEPEHUH C yUeTOM HX
MOTPEMTHOCTEN

OIIpOC, KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3yJIbTaThI
BBITIOJIHEHUS u
3aIUTHI

nabopaTopHbIX paboT

V7. npuBONUTH IPUMEPBI
HPaKTUYECKOT0 MPUMEHEHUS
(bu3HYeCKUX 3HAHUN

BersBiieHne u onucanue
MIPAKTUYECKOr0 IPUMEHEHUS
(bu3NYECKUX 3HAHUI:

3aKOHOB MEXAHUKHU,
TEPMOJIMHAMMKHU U
JJIEKTPOJMHAMUKYU B DHEPIETHUKE;
pa3IUYHBIX BUJIOB
3JIEKTPOMArHUTHBIX U31y4EHUN
JUIS pa3BUTHUA pajuo- U
TEJIEKOMMYHUKALIHIA;
KBaHTOBOH (PM3UKHU B CO3JJaHUU
AJIEPHOM SHEPreTUKH, Ja3€POB

YCTHBIN
VHIMBHUIYalbHBIHI
OTIpPOC, KOHTPOJIBHBIE
TECTHUPOBAHUS,
pe3yabTATHI
BBITIOJTHEHUS u
3aIUTHI
1a00paTOPHBIX pabOT

V8. BocipyuHMMATh U HA OCHOBE
MOJIyYEHHBIX 3HAHUI CAMOCTOATEIBHO
OLICHUBATh HH(OPMALIHIO

OCO3HAHHOC BOCIPUATHE ©W HaA

OCHOBE  TOJY4YEHHBIX  3HAHHM
CaMOCTOSTEILHOE OLICHUBAHNE
uH(popMaIluK, CoOJepKallecs B
coobmenusix ~CMU, nHayuHo-
MOMYJISIPHBIX CTaThiX;
HCIIOJIB30BAHUC HOBBIX
MHOOPMAIIMOHHBIX  TEXHOJOTHUI

YCTHBIN
WH/IUBUTYaJIbHBINA
OIpOC, KOHTPOJIHHBIE
TECTUPOBAHUS,
pe3yIbTaThI
BBITTOJTHEHHS u
3aITUTHI
71a00paTOPHBIX PaboOT
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UL TIOWCKa, 00paboTKu |
MpenbsIBICHUS HHPOPMAIMHA 10
(u3uKe B KOMIBIOTEPHBIX 0a3zax
JAHHBIX U ceTsx (cetu MHTEepHeTa)

3HaTh:

31. CMBICT DOHATHH

Bocnpoussenenue GopMyIupoBOK
BaKHEHUIITUX MOHITHH;
MIEPEUNCIICHUE CYIIECTBEHHBIX
MIPU3HAKOB; YCTAHOBJICHUE CBS3H
JTAHHOTO TIOHSITHSI C JPYTUMHU,
paHee chopMHpPOBaAHHBIMU;
MIPUBEJCHUE PA3HBIX CIIOCOOOB
BBIPXKEHUS TOHATUH:

— (¢usnveckoe sABICHHE,

— (¢usnveckas BEINYHHA,

— MOJEIb,

— THIOTE3a,

— TPUHIINII,

— TMOCTYyJar,

— Teopwus,

— TMPOCTPAHCTBO,

— Bpems,

— UHepUMaIbHas CUCTeMa
oTcYeTa,

— MarepuaibHas TOYKa,
BEIIECTBO,

— B3aUMOJICHCTBHE,

— WJCALHBIN Ta3,

pe30HaHC,

— DJIGKTPOMarHUTHBIC
KOJIcOaHusI,

— DJIEKTPOMArHUTHOE T0JIe,
— DJIGKTPOMAarHUTHAs BOJIHA,
— arowm,

— KBaHT,

— (¢otoH,

— aTOMHOE sIpo,

— JnedexT macchl,

— DHEprus CBs3H,

— PaJMOaKTUBHOCTb,

— HOHM3UpYIOIIee U3IIyuYeHue,
— IUJIaHeTa,

— 3Be3Ja,

— TallaKTHKa,

— Bcenennas

YCTHBIN
VHAMBHUIYaJIbHBIH
OIpPOC, KOHTPOJIbHBIE
TECTHUPOBAHUS,
pe3yabTaThI
BBIMIOJTHEHUS u
3aIUTHI
71a00paTOPHBIX pabOT

32. cMbICT (PU3NYECKUX BETUINH

BOCITpOM3BeIeHHE (POPMYIUPOBOK
U TIpe/ICTaBJIEHNE OCHOBHBIX
(bHSI/I'—IeCKI/IX BCIIMYNHAX U UX
€IMHUI] U3MEPEHHUS; TOHUMaHNe
1X QU3NYECKOro CMBICTIA!

YCTHBIN
VHAVBUYyaJIbHBIN
ONpoC, KOHTPOJBbHBIE
TECTUPOBAHUS,
PE3YJIBTATHI




— TepeMelIeHHuE,

— CKOpOCTb,

— YCKOpEHHe,

— Macca,

— cuia,

— JaBJICHHUE,

— HUMIYJbC,

— pabora,

— MOUIHOCTb,

— MEXaHW4YecKasi YHeprusl,

— MOMEHT CHJIBI,

— Tepuof,

— 4acTorTa,

— aMIUTUTYZAa KoJeOaHui,

— JIJIMHA BOJIHBI,

— BHYTPEHHSIS DHEpPrus,

— CpeIHssl KWHETUYEeCKas
SHEPTHsI YaCTHIl BEIIeCTBA,

— alcomroTHas TemIreparypa,
KOJIMYECTBO TEIIOTHI,

— ylelibHas TeIUIOEMKOCTb,

— ylelibHas TeIioTa
napooOpa3oBaHus,

— yJenbHas TeIioTa IJIaBJIEHUs,
— yZJenbHas TeIioTa CropaHus,
— DBJIEMEHTAaPHBIN SJIEKTPUUECKUI
3aps,

— HanpsHKEHHOCTH
3IEKTPUUYECKOTO TOJIA,

— Pa3HOCTh NOTEHIUAJIOB,

— DJIEKTPOEMKOCTb,

— DHEPrus JIEKTPUUECKOTO MOJIs,
— CHJa DJIEKTPUYECKOTO TOKA,
— DJIEKTPUYECKOE HaIPSKEHUE,
— DJIEKTPUYECKOE
CONPOTHUBIICHHUE,

— DJIEKTPOABMXKYIIAS CHIIA,

— MAarHUTHBIA IIOTOK,

—  MHAYKIUS MarHUTHOTO TOJIS,
— WHAYKTUBHOCTD,

— DHEpPrus MarHUTHOTO TIOJIA,
— TIOKa3aTellb MPeIOMJIICHHUS,

— OINTHYECKasl CUJIA JIMH3bI

BBITTOJTHEHHSI "
3aIIUTHI
71a00paTOPHBIX pabOT

33.cMbICT

NPUHIUIIOB
(popmynupoBka,
PUMEHUMOCTH)

du3nueckux

n

3aKOHOB,
MOCTYJIaTOB
TPaHUIIBI

BOCIIpoU3BeieHHE (HOPMYITUPOBOK
3aKOHOB; UCIIOJIb30BaHUE 3aKOHOB
IIpU PELICHUH 3a/1a4;
HCCIEA0BAHUE U3YUECHHBIX
3aKOHOMEPHOCTEHN JUIst
0O0BSICHEHUS SIBJICHUN TPUPOJIBI;

YCTHBIN
WHIUBUYTbHBIN
ONpoC, KOHTPOJIbHBIE
TECTUPOBAHUA,
pe3yJIbTaThl
BBITIOTHEHH S u




MIPaBUJIbHOE TIOHUMAaHHUE €r0
(u3MIEeCKOTo CMbICTA:

— 3aKkoHbI AMHamMuku HeroToHa,
— NPHUHLMIBI CYNEPIO3ULIUU U
OTHOCHUTEIIHOCTH,

— 3akoH Ilackais,

— 3aKoH Apxumesa,

— 3akoH ['yka,

— 3aKOH BCEMHUPHOTO TSATOTEHUS,
— 3aKOH COXPaHEHHsI SHEPIUH,
— 3aKOH COXPaHEHHs UMITYyJIbCa
— 3aKOH COXpPaHEHHUs
3JEKTPUYECKOTO 3aps/a,

— OCHOBHOE ypaBHEHHUE
KUHETHUYECKON TEOPUU Tr'a3oB,

— YpaBHEHHE COCTOSIHUSA
WJI€aIbHOTO T'a3a,

— 3aKOHBI TEPMOJIMHAMHUKH,

— 3akoH Kynona,

— 3akod Oma I TTOJIHOM LISIH,
— 3akoH /[xoyns - Jlenua,

— 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKLIHH,

— 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS CBETA,

— TOCTYJAThl CIEUUATbHOMN
TEOPUH OTHOCUTEIBHOCTH,

— 3aKOH CBSI3U MACCHI U DHEPIUH,
— 3akoHbI poTodddekra,

— mocrynarsl bopa,

— 3aKOH PaJMOAKTUBHOIO
pacnaza;

— OCHOBHBIE TIOJIOKEHUS
M3y4aeMbIX (PU3NYECKUX TEOPUHN U
WX poiib B (hOPMUPOBAHHUU
Hay4YHOT'O MUPOBO33PEHHSI

3aIIUTHI
71a00paTOpHBIX PaboOT

34. BKJIa/1 pOCCUNCKUX U 3apyOex HbIX
YUYEHBIX

[IpencraBnenne 00 OCHOBHBIX
3Tanax UCTOPUHU Pa3BUTHUSA
(U3UKH; TOCTUKEHUN POCCUHUCKIX
1 3apyOEeKHBIX YUCHBIX

WX BKJIA]] B HAYKY U TEXHUKY.

YCTHBIN
WH/IMBUTyaJIbHbIN
OTIpPOC, KOHTPOJIBHBIE
TECTUPOBAHUS,
Pe3yNbTaThI
BBITTOJTHEHHS u
3aITUTHI
71a00paTOPHBIX PaboOT
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KoHTpomb 1 onieHKka 0cBOeHHUs y4eOHOW AUCHUILUIMHBI IO TeMaM (pa3zaenam) Tabmuuna 2.2.

DJjieMeHT yueOHOMH

@opMbI U METOAbI KOHTPOJIS

Texkymuii KOHTPOJIb

TeMaTuyecKHil KOHTPOJIb

HpOMe)KyTO‘lHaH arrecranud

AHCUHMIINHBI
®opma koHTpoJs | [IpoBepsiembie dopma IIpoBepsiembie dopma IIpoBepsiembie
OK,VY,3 KOHTPOJIS OK,VY,3 KOHTPOJIS OK,V,3
Pasnen 1. MEXAHUKA Pesynbrar V156,78 DK3aMeH V1,2.3,4,56,7,8,
BBITIOJIHCHUS 314 31-4
KOHTPOJIbHOM
paboThI
3ager
Temal.1-1.13 YCTHBIN ompoc V1358
«KunemaTtuka Brimonnenue 31-4
«JIlmHaMuKa» WHIMBUTYQJIbHBIX
«3aKOHBI COXpaHEHUs B 3aJaHul
MEXaHUKE»
Pazgen 2. MOJIEKVYJIAPHAS | Pe3ynbrar V1,45,6,78, OK3aMeH V1,2.3,4,5,6,7,8,
OU3UKA. BBITIOJTHCHUS 314 31-4
KOHTPOJIBHOU
paboThl
3ayer
Tema 2.1-2.10 YCcTHBIN ompoc VI12457 80
«OcHoBbl MKT» Brimonnenue 314
«TepMmoarHAMUKAY WHIUBUTYTbHBIX
3aJlaHu i
Paznen 3. PesynbTar V13,456,789, OK3aMeH Vi1,2.345,6,7,8,
OJIEKTPOAMHAMUKA BBITTOJTHEHUS 314 314
(BJIEKTPOMATHUTHOE KOHTPOJIbHON
ITIOJIE) paboThI
3auer
Tema 3.1-3.15 YcTHBIN ompoc Vi34678
«DNEKTPUYECKOE TTOJIE» Brinonnenue 31-4
«3aKOHBI TOCTOSTHHOT'O TOKa» WHIVBUIYAIbHBIX
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«MarautHoe noiJe.
DneKTpOMarHuTHast MHIYKIIUS»

3aJaHuN

Pasnen 4. Pesynbrar V1,3,45,6,7,8, DK3ameH V1,2.3,4,5,6,7,8,
DJIEKTPOAMHAMUKA BBITIOJTHCHHMS 314 31-4
(KOJIEBAHIM S 1 BOJIHBIL. KOHTPOJIHHOU
OIITHUKA) paboThl
3ayer
Tema 4.1-4.14 VYcTHbI# onpoc V12356,
«MexaHnueckue KoyeOaHus u Brimonnenue 31-4
BOJIHBI» WHIMBUTYJIbHBIX
«DNEeKTPOMarHUTHBIE KOJIeOaHus| 3aaHui
Y BOJIHBI»
«OnTuka»
Pazgen 5. KBAHTOBAS Pesynbrar V1,3,4,5,6,7,8, DKk3aMeH V1,2.3,4,5,6,7,8,
OV/.10 DU3UKA BBITTOJTHEHUS 31-4 314
KOHTPOJIBHON
paboThI
3ager
Tema 5.1-5.5 YcTHBIN onpoc V18
«KBanToBass ®usuka » Beimonnenue 314
«CTpoeHne aToMa U aTOMHOTO | MHAWBHIyaTbHBIX
Aapa» 3a1aHUI
Paznen 6. SBOJIIOLIA YcTHBIH ompoc V1-8 DK3aMeH V1,2.3,4,5,6,1,8,
BCEJIEHHOI Brimonnenue 314 314
WHIUBUIYATBHBIX
3aJlaHu i
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3. OueHka ocBoeHNs y4eOHOH AUCHHMIINHBI:
3.1. ®opmbl M MeTOAbI OLIEHUBAHMS

[IpenMeToM OLIEHKM ciy’KaT yMeHMs M 3HaHus, npenycmorperHsie PI'OC COO u dI'OC
CIIO no gucrtummuae OY J1.10 ®usuka, HanpaBiieHHbIE HA (POPMUPOBAHHUE OOIIMX KOMITCTCHIIHA.

KoHTponb M oOLlEHKa pe3yabTaTOB OCBOCHMS Y4YEOHOM JUCLMILIMHBI OCYHIECTBIISETCS
IIpEernoiaBaTesieM B IPOLECCEe NPOBEIEHUS TEOPETHUECKUX M JIAOOPAaTOPHBIX 3aHATUH, a Takxke
BBITIOJTHEHUS OOYYAIOIIUMHUCA WHAMBUIYAIBHBIX 3aaHuil. TEeKyluil KOHTPOJb: MpeolianaHue
IIOJIOKUTEIIBHBIX PE3Yy/NbTaTOB [0 TEMAaTHMYECKHMM 3ayeTaM M KOHTPOJIbHBIM paboTram, Ipu
BBITOJIHEHUH JTA0OPAaTOPHBIX M MpakTHYeckux pador. IlpomexyrouHass arrectanusi B (opme
YCTHOTO 3K3aMeHa.

Kpurepun oneHoOK ISl TeKyIIero u py0e;KHOro KOHTpOJIs 3HAHU I

Kpurtepuu oneHKH /11 yCTHOTO o1poca:

Ounenka 5 craBUTCSd B TOM Cllyyae, €CJIM Yy4allUiicsl MOKa3blBA€T BEPHOE ITOHMMAHUE
CYIIHOCTH paccMaTpUBAEMbIX SBJIECHUN M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpUH, JaeT TOYHOE
OIIpE/ICJIEHUE U HCTOJKOBAaHUE OCHOBHBIX IIOHATHM, 3aKOHOB, TEOpUH, a TakKkKe IpPaBHIbHOE
ornpejeneHue (GU3NYECKUX BEIMYUH, UX €IUHMIl M CIOCOOOB M3MEpPEHUs; PABUIBHO BBIIOIHSET
YEepPTEeIKU, CXEMbl M TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAaHY, COIPOBOXKAAET paccKas
HOBBIMHM IpHUMEpPaMH, YMEET NPUMEHUTb 3HaHUS B HOBOW CHUTyallUd TIpH BBIIOJIHEHUHU
MIPaKTUYECKUX 3aJlaHuM; MOJKET YCTAaHOBUTH CBSA3b MEXKJY H3y4YaeMbIM U paHee M3yYCHHBIM
MaTepHalioM, a TaKXKe ¢ MaTepHaoM, YCBOCHHBIM IIPU U3YUEHHUH JPYTUX MPEIMETOB.

Onenka 4 craBUTCS, €CIM OTBET YUEHUKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSIM K OTBETY
Ha OLEHKY 5, HO J1aH 0€e3 MCI0JIb30BaHMsl COOCTBEHHOT'O IJIaHa, HOBBIX IPUMEPOB, 0€3 NpUMEHEHHUs
3HAaHUW B HOBOM cuUTyaluu, 0€3 MCIOJIb30BaHMS CBA3EM C paHee H3YYEHHBIM MaTepHalioM U
MaTepuajioM, YCBOCHHBIM IPU H3YYEHHM JPYTUX MPEIMETOB; €CIM YUYaIllMHCSA JOMYCTHI OIHY
OLIMOKY UM He OoJiee IBYX HEJOUYETOB U MOXKET UX UCIPABUTh CAMOCTOSITENIBHO MIIM C HEOOJIb ILIOH
MIOMOILBIO YUUTEJSL.

Onenka 3 cTaBUTCS, €CIM Y4YalIMWCS NPABWIBHO TOHMMAaeT (PU3MUYECKYIO CYITHOCTb
paccMaTpUBaeMbIX SIBIICHUM M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/AENbHbIE MPOOessl B
YCBOEGHHMH BOIIPOCOB Kypca (PU3UKU, HE MPEMSTCTBYIOLINE NajbHENIIEMY YCBOEHHUIO TPOTPAMMHOTO
MaTepuana; yMeeT NPUMEHATh MOJY4YeHHble 3HAHMS MpPHU PEUIeHWH TMPOCThIX 3agad C
HCIOJIb30BAaHUEM TOTOBBIX (OpPMYJ, HO 3aTpyJHSETCS TMpU pEIIeHuH 3a4ad, TpeOyromux
peoOpa3oBaHus HEKOTOPHIX (GOopMyl; OOMYCTHJI He Oonee ogHOW rpyOoW ommOKH U ABYX
HEJI0YEeTOB, He OoJiee oJHOM TpyOol U OfHON HerpyOoil ommbOku, He Oosee NBYX-TpeX HErpyObIxX
oLIMOO0K, OHOM HerpyOoi oHMOKK U TpeX HEJOYETOB; JOMYCTHII YEThIPE WM MSATh HE0UYETOB.

Onenka 2 cTaBUTCS, €CIM yYalllMiCs HE OBJIaJe]l OCHOBHBIMU 3HAHUSAMU U YMEHHUSIMH B
COOTBETCTBUM C TpPeOOBAHMUSMHU HPOTpaMMbl M JIOMYCTHJ OoJiblile OMMOOK M HEJ0YETOB, UeM
HE00X0IMMO ISl OLIEHKH 3.

Kpurepun oneHKkn nucbMeHHBIX padoT

Ouenka 5 craBuTCs 32 PabOTy, BHIITOJTHEHHYIO MOJHOCTHIO 0€3 OIMOOK M HEJIOYETOB.

Onenka 4 craBuUTCS 3a pabOTy, BBIIIOJHEHHYIO TIOJHOCTHIO, HO NPH HAJIUMYUM B HEH He Ooee
OJIHOM Herpy0Ool OIIMOKHU 1 OJHOTO HeJo4eTa, He 0oJiee TPeX HEel0UETOB.

Omnenka 3 craBUTCS, €CIM YYCHUK MPABWIBHO BBIOJHWI HE MeHee 2/3 Bceil paboThl WM
JOMyCTHUII He OoJiee 0JTHOM rpyOoit OIIMOKHU U IBYX HEJJOUETOB, HE Oosiee OIHON TpyOoi.

[Tepeuenp ommbok

['pyOsbie ommbku

1. He3nanue omnpeneneHuil OCHOBHBIX MOHSATHIA, 3aKOHOB, MPABUJI, OCHOBHBIX MOJOXEHUN
Teopuu, GopMyJ, OOIIETTPUHATHIX CUMBOJIOB 0003HAYEHUS BEJIMYUH, €IUHUI] UX U3MEPEHHUS.

2. HeymeHue BbIJIENATH B OTBETE TJIaBHOE.

3. Heymenne mnpuMeHSTh 3HAaHHWS IS pEIIeHWs 3aad W OOBSCHEHHS  SBICHUU;
HEMpPaBUIBHO CPOPMYIMPOBAHHBIE BOMIPOCHI 3a/1a41 UM HEBEPHbIE OOBICHEHHS X0/1a €€ PelIeHUS;
HE3HAaHUWE TPUEMOB pEIIeHUs 3ajady, aHaJOTMYHbIX paHee pEHIeHHBIM B KJacce; OIIHUOKH,
MOKa3bIBAIOIIME HEMpPaBUIbHOE NMOHMMAaHHUE YCIIOBHUS 3a/laud WM HEMPaBUIbHOE HCTOJIKOBAHUE
pelIeHus.
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4. HeymeHH€e YUTATh U CTPOUTH T'PaPUKH U IPUHIUITHATBHBIE CXEMBI.

5. Heymenue mnoarotoBuTh K paboOTe€ YCTAaHOBKY WM JlabopaTOpHOE O0OpYIAOBaHUE,
MIPOBECTH OITIBIT, HEOOXOIUMBIE PACUEThl MII MCIIOJIb30BaTh MOJyYECHHBIE TAHHBIE [T BHIBOJIOB.

6. HeOpexHoe oTHOLIEHHE K JaOOpaTOPHOMY OOOpPYIOBaHMIO M  HU3MEPHUTEIbHBIM
npudopam.

7. HeymeHue ornpenesnnTh oKa3aHUue U3MEPUTEIBHOTO proopa.

8. Hapymenue TpeboBaHMii paBui 0€30MaCHOTO TPY/la MPHU BHITOJHEHUN YKCIIEPHUMEHTA.

Herpy0sie ommoku

1. Herounoctu (opMyIHpPOBOK, ONpPEICICHHMA, MOHSITUN, 3aKOHOB, TEOPUH, BHI3BAaHHBIC
HEMNOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB ONPEAEISEMOro IOHATHUSA; OLIMOKH, BbI3BaHHBIC
HECOOJIIOJICHUEM YCIIOBUH MPOBECHUS OIIBITA WIIM U3MEPEHUH.

2. OmmOKM B YCIOBHBIX OO0O3HAYEHUAX HA MPUHLMIHUAIBHBIX CXEMax; HETOYHOCTH
4epTexkei, rpadKoB, CXEM.

3. Ilpomyck min HETOUHOE HANMCaHUE HAMMEHOBAaHUM €MHUL] BEJTUYHH.

4. HepairoHaJIbHBIH BEIOOP X0/1a peIIeHusI.

Henouetn!

1. HepanuonanbHble 3alMcH MPU BBIYUCIICHUSAX, HEpPALlMOHAIbHBIE IPUEMbl BBIYMCICHUM,
peoOpa3oBaHuil U peLIeHUH 3a1ay.

2. Apudpmernyeckre OIMMOKM B BBIYMCICHUSX, €CIIM 3TH OMHMOKH TpyOO HE HMCKaXKAIOT
PeaIbHOCTh MOJIyY€HHOT'O pe3yJIbTaTa.

3. OtnenbHBIE MOTPEUTHOCTH B (POPMYIHPOBKE BOIIPOCA WIIH OTBETA.

4. HeOpexHOe BBIIIOJHEHHE 3aIllUCel, uepTexeil, cxeM, rpauKoB.

5. Opdorpaduueckre U MyHKTYaIIMOHHBIC OIIHOKH.

Kpurepun oueHku TecTOBbIX padoT

OueHka 1o TpaauIUOHHOI cucteMe | % BBITOIHEHHS
«5» - OTIIMYHO 86-100
«» - xopouo 76-85
«3» - yIOBJIIETBOPUTEIBHO 61-75
«2» - HEYTOBIIETBOPUTEIHHO 0-60

Kpurepun onenkn 1adopaTopHbix pador

Boinonnenue u opopmieHne padoThl OLIEHUBAETCS «3a4ET» WIIN «HE 3a4ET».

3a paboTy BBICTABIISETCS OLIEHKA «3aYET»

— ecau  paboTa BBIIOJIHEHA B IOJHOM OOBEME C COONIOIEHHEM HEO0OXO0IUMOM
MIOCJIEZI0BATENBHOCTH B IPOBEACHUU OINBITOB U HM3MEPEHMH; CAaMOCTOSITEIBHO M PallMOHAIBHO
MOHTHpYET HE00XoauMoe O0O0OpyAOBaHME; BCE OMNBITHI MPOBOJUT B YCIOBUAX M peXUMax,
o0ecreynBaIUX MOJyYeHHE MPaBUIIBHBIX PpE3yJbTaTOB M BBIBOAOB; COOJIIOJAET TpeOOBaHUS
mpaBmJ 6€30MacHOT0 Tpy/Ja; B oTdyeTre mpaBUJIbHO U aKKYpPaTHO BBINOJIHSIET BCE 3aIIUCH, TaOIUIIBL,
PHUCYHKH, YepTeKH, rpadKH, BEIYUCICHHS, TPABUIIBHO BBITIOIHAET aHAJIU3 MTOTPEIIHOCTEH.

WIH

— BBINOJIHEHA B COOTBETCTBUU C TPEeOOBAHUSAMH, HO JONMyCTHJ 2-3 Heqoyera, He Oonee
OJTHOI Herpy0oil OIMOKN U OJTHOTO HeJloueTa.

WIH

— BBINOJIHEHA HE TOJHOCTBIO, HO OOBEM BBIIOJHEHHOW YacTH TaKOB, YTO I03BOJISET
MOJTyYUThb MPABUIIBHBIE PE3YIbTATHI U BBIBOBI, €CIIM B XOZ€ MIPOBEACHUS OIbITa U U3MEPEHUN ObUTH
JIOTTYIIEHBI OITUOKH.
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Pabora Bo3Bpamiaercss a1 AOpaOOTKM, €CIM BBIIOJHEHA HE TOJHOCThIO, M 00BeM
BBITTOJTHEHHON pa0OTHl HE MO3BOJISIET CIENaTh NMPaBUIbHBIC BBIBOJBI, BEIYMCICHUS; HAOIIONCHHUS;
HaAOJIOACHNS TIPOBOIMIIUCH HENPABUIBHO.
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3.2. Tunossble 3a1aHUS 1JIs1 OLEHKH OCBOCHHS Y4eOHOM AU CHMIIIMHBI

3.2.1. BBEAEHUE

Oduznka — QyHgaMeHTaIpbHas HayKa O IPUPOJIC.

Pe3ynbTaThl 00y4yeHusi: yMeHus,
3HaHMS, OCBOCHHbIE KOMIIETeHIMH

OcHOBHBIE IOKA3aTeJIU OLEHKH
pe3yJbTaToB

®opma u
MeTO/bI
KOHTPOJISA ¥
OLICHKH
pe3yJIbTaToB
00y4eHust

VYMeThb:

V1. onuceiBaTh U OOBACHITH
pe3yJIbTaThl HAOJIOICHUH 1
IKCIIEPUMEHTOB

onucaHue (pyHIaMEHTAIbHbIX
HaOJIIO/ICHUI U SKCTIEPUMEHTOB
(U3NYECKUX SIBICHUH U 3aKOHOB;
0OBSCHEHHUE SBJICHUI TPUPOIBI U
B TEXHUKE;

OIMCAaHUE U O0BSICHEHUE
pe3yabTaTOB HAOJIIOACHHUN U
9KCIIEPHUMEHTOB

YCTHBIN
VHIVBUYaJIbHBIN
oIpoc

V2. npuBOAUTE IPUMEPHI OINBITOB

OIHCaHKE OTIBITOB,
WUTIOCTPUPYIOIIUX (PAKT TOTO, YTO
— HaOJII0JEHUS U SKCIIEPUMEHT
CITy’KaT OCHOBOM ISl BBIIBUKCHUS
TUIIOTE3 U NOCTPOCHUS HAYUHBIX
TEOPHIL;

— 3KCIIEPUMEHT M03BOJISET
MPOBEPUTH HCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB,;

— (¢usnyeckas TeopHs 1aeT
BO3MOYKHOCTb OOBSCHSTH SIBIICHHS
MIPUPOJIBI U HAyYHBIE (PaKThI;

— (¢usnueckas Teopus MO3BOJSAET
MIpe/ICKa3bIBATh €I1I€ HEN3BECTHHIE
SBJICHUSI U UX OCOOEHHOCTH;

— TIpU OOBSICHEHUH PUPOIHBIX
SIBJIEHUM UCIIOJIb3YIOTCS
¢busnyeckue MoJeny;

— OJMH ¥ TOT e MPUPOTHBIN
O0OBEKT WIJIN SBJIEHUE MOXKHO
UCCIIeIoBaTh Ha OCHOBE
HCIIOJIb30BAaHUS Pa3HBIX MOJEIEH;
— 3aKOHBI (PU3MKH U PU3UUECKUE
TEOPUU UMEIOT CBOU
oTpezieNIeHHbIE TPaHULIbI
PUMEHUMOCTH

YCTHBIN
VHAWBUYaJIbHBIN
orpoc

V3. onuceiBaTh (yHIaMEHTAIbHbBIE
OTIBITHI, OKa3aBIIHUE CYIIECTBEHHOE
BJIMSTHUE HA pa3BUTHE PU3UKU

onucanue GpyHIaMeHTaIbHbIX
OTIBITOB, OKA3aBILINX
CYLIECTBEHHOE BJIMSIHHUE Ha
pa3BuTHE (PU3UKH

YCTHBIN
VHAWBUyaJIbHBIN
oIpoc

V8. BOCIIpUHUMATL U Ha OCHOBC
TMOJIYYCHHBIX 3HAHHM CaMOCTOSTEILHO

OCO3HAHHOE BOCIIPUATHE U Ha
OCHOBE  TMOJIYYEHHBIX  3HAHMI

YCTHBIN
VHJIMBUYTbHBIN
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OLICHUBATh HH(OPMALIHIO CaMOCTOSITENIbHOE OLICHMBaHHE | OMPOC,
uH(pOpMaLIUY, COJEpKalleiics B | KOHTPOJbHbBIE
coobmenussix ~CMU, HayyHO- | TECTUPOBAHWS,
MONYJISIPHBIX CTaThAX; | PE3YyJIbTAThI
HCIIOJIb30BaHUE HOBBIX | BBIMIOJHEHUS U
MHOOPMAIIMOHHBIX ~ TEXHOJOTHH | 3alTUTHI
UL TIONCKa, 00paboTku | | 1abopaTopHBIX
npeabsBieHUss WHPOpMAaLUU 10 | paboT
(u3uKe B KOMIBIOTEPHBIX 0a3zax
JAHHBIX U ceTsx (cetu MHTepHeTa)

3HaTh:

31. CMmbica noHATHR Bocnpoussenenue GopMyaupoBOK | YCTHBIN
BaKHEHUIITUX MOHSITHIM; VHIUBUyJIbHBII
[IEPEUNCIIEHUE CYILIECTBEHHBIX orpoc,
MIPU3HAKOB; YCTAHOBJICHUE CBSA3H | KOHTPOJIbHbBIE
JAHHOTO TIOHSTHUS C APYTHUMH, TECTUPOBAHUS,
paHee chopMHpPOBaAHHBIMU; pe3ynbTaThl
IIPUBEICHUE Pa3HBIX CIIOCOO0B BBITIOJIHEHHUST |
BBIPKEHUS TOHATUH: 3aIUTHI
— (Qusnueckoe sBICHUE, 71a00paTOPHBIX
— (usuueckas BEIUUMHA, pabot
— MOJIETb,

— TUIIOTE3a,

—  TIPUHIINII,

— TMOCTYyJar,

— Teopwus,

— TMPOCTPAHCTBO,
— Bpewms,

34. Bknaja poccuiickux u 3apyoexusix | [IpeacraBneHne 06 OCHOBHBIX YCTHBIN

YUEHBIX JTanax UCTOPUHU Pa3BUTHUS WHIMBUTYJTbHBIHA
(GU3MKN; TOCTHKEHUH POCCUHCKUX | OIPOC

1 3apyOEKHBIX YUEHBIX
UX BKJIQJ B HAYKy U TEXHUKY.

Tunosblie 3agaHus 1)1 YCTHOTO ONIPOCAa:

dusznyeckue 3aKOHBI.

oukrwdE

OV .10 ®usuka - Hayka O IPUPOJIE.
EcTtecTBeHHOHAy4YHBIN METOJI IO3HAHMS, €M0 BO3MOKHOCTH U IPaHULIbI IPUMEHUMOCTH.
MonenupoBanue QU3NYECKUX SBJIECHUHN U MPOLIECCOB.

Pounb skcniepumenTa u TEOpUM B NIPOLIECCE TTO3HAHUS TPUPOBI.

CDYH,Z[aMeHTaJ'IBHBIC B3aMMOJEHCTBHUSI
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3.2.2. Paznen 1. MEXAHUKA

Pe3yabTarbl 00yueHUus1: yMeHusl,

OcHOBHBIE TOKA3ATEJH OLEHKU

®opMa U METOIbI
KOHTPOJISI M OLIEHKH

3HAHUS, OCBOEHHbIE KOMIEeTEHIHH pe3yJbTaToB pe3yJbTaToB
00y4eHust
YMeTs:
V1. onuchIBaTh U OOBSICHATH onucanue QyHIaMEHTATbHBIX YCTHBIN
pe3yNbTaThl HAOIIOIEHUH 1 Ha0JII0/IEHUH 1 SKCIIEPUMEHTOB WHAMBHUIYaJIbHBIH
IKCIIEPUMEHTOB (U3HYECKUX SIBICHUN U 3aKOHOB; | OMPOC, KOHTPOJIbHBIC
00BsICHEHHE SIBJICHUN IPUPOJIBI U | TECTUPOBAHMS,
B TEXHHKE; PE3YIIbTATHI
OIKCaHUe U OObSICHEHHE BBITMIOJTHEHUS u
PE3yNIbTaTOB HAOTIOACHUIA U 3alIUThI

9KCIIEPUMECHTOB:
— HE3aBHCHMOCTH YCKOPCHHUS
CBOOOIHOTO MAaJI€HUs OT MacChl
I1aJIAf0IIETO TEJIA;

71a00paTOPHBIX pabOT

VY2. npuBOAUTH MPUMEPHI OTIBITOB

OIHCaHKE OIBITOB,
WLTIOCTPUPYIOIUX (hakT TOro, 94T
— HaOJII0JEHUS U SKCIIEPUMEHT
CJIy’KaT OCHOBOM JUIsl BBIJIBUKEHUS
THIIOTE3 U IOCTPOCHUS HAYIHBIX
TEOPHIL;

— OKCIIEPUMEHT MO3BOJISIET
MPOBEPUTH HCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB;

— (¢usnyeckas Teopus 1aeT
BO3MOKHOCTb OOBSICHSITh SIBIICHUS
MIPUPOJIBI U HAyYHBIE (PaKThI;

— (¢usnueckas Teopus MO3BOJSET
MPEJICKA3bIBATh €IIle HEU3BECTHHIC
SBJICHUSI U X OCOOEHHOCTH;

— TIpU OOBSICHEHUH PUPOIAHBIX
SIBJIEHUI UCIIOJIB3YIOTCS
¢buznyeckrue MoJeny;

— OJMH ¥ TOT e MPUPOTHBII
OOBEKT WJIH SBJICHHE MOXKHO
UCCIIeIoBaTh Ha OCHOBE
WCTIOJIB30BAHUS Pa3HBIX MOJIETICH;
— 3aKOHBI (PU3MKH U PU3UUECKUE
TEOPHH UMEIOT CBOH
OTIpeieIeHHbIE TPaHULIBI
MPUMEHUMOCTH

YCTHBIN
VHIUBUYAJIbHBIN
OMpoC, KOHTPOJLHBIE
TECTHUPOBAHUS,
pe3ybTaThI
BBITIOJTHEHUS u
3alUTHI
71a00paTOPHBIX pabOT

VY3. onuckiBaTh pyHAAMEHTAIBHBIE
OTIBITHI, OKa3aBIINE CYIIECTBEHHOE
BJIMSIHUE Ha pa3BUTHE HUBUKU

onucaHue (pyHJaMEeHTaIbHbIX
OTIBITOB, OKA3aBILIUX
CYLIECTBEHHOE BJIMSHHUE Ha
pasButue GU3NKU

YCTHBIN
WHIUBUYyTbHBIN
OIpOC, KOHTPOJIbHBIE
TECTUPOBAHUA,
pe3yJIbTaThl
BBITIOTHEHH S u
3aIUTHI
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71a00paTOPHBIX pabOT

V4. npuMeHSTh MOTyYCHHbBIE 3HAHUS MPUMEHEHHE TIOJYYCHHBIX 3HAHUN | YCTHBIN
JUTSL pelieHusT PU3NIECKUX 3a/1a4 JUISL penieHust GU3NYECKUX 3a/1a4 | MHIUBUAYaJTbHBIN
OIpPOC, KOHTPOJbHBIE
TECTUPOBAHUS,
pe3yabTaThI
BBITTOJTHEHHSI "
3aIUTHI
71a00paTOPHBIX pabOT
V5. onpenenars xapakrep yreHue rpadukoB, Gopmyi, YCTHBII
(du3uvecKoro mnporecca JarpaMm, CXeM, pUCYHKOB, WH/IMBUYaJIbHBIN
YepTeKeil; aHaIu3 MPOIECCOB, OIpPOC, KOHTPOJbHBIE
XapakTepa ¥ 3aKOHOMEPHOCTEH, TECTUPOBAHUS,
OTMCBIBAEMBIX UMU OTIpPEJCIICHUE: | pPe3yJIbTaThl
XapakTepa (pU3NIECKOro MpoIecca | BHITOTHEHHS "
o rpaduky, Tabmure, Gpopmyse. 3aIUTHI
71a00paTOPHBIX pabOT
VY6. uzmepars BBIYHCIICHUE UCKOMBIX YCTHBIN
apaMeTPOB B YCIOBHSIX WH/IMBUYaJIbHBIN
1a00paToOpHBIX padoT; OIpPOC, KOHTPOJIBHBIE
MIPOU3BEICHNE U3MEPEHHI C TECTUPOBAHUS,
MTOMOIIIBIO0 U3MEPUTEIBHBIX pe3yabTATHI
npuOOPOB (PU3UYECCKHUX BEITUYMH: | BBITOJHEHHS u
—  CKOpOCTb, 3aIUTHI

— YCKOpeHHe CBOOOJIHOTO
MaJeHMUs;

— Maccy Tena,

— IUIOTHOCTb BEILECTBA,
— cumy,

— pabory,

— MOIIHOCT,

— DJHEpTHIo,

— K03 PUIMEHT TpeHUs
CKOJIb)KEHUS,
IIPEICTAaBICHUE PE3YIbTATOB
U3MEPEHUH C YIETOM HUX
MOIPELIHOCTEN

71a00paTOPHBIX pabOT

VY'7. IpUBOIUTE IPUMEPBI
IIPaKTHYECKOr0 IIPUMEHEHHUS
bu3nUecKnux 3HaHUN

BeisiBnenue u onucanue
MPaKTUYECKOrO TPUMEHEHHUS
(bu3NYecKuX 3HaAHUH:

3aKOHOB MEXAaHUKH,
TEPMOAUHAMUKHU U
ANEKTPOAUHAMUKH B SHEPTeTHKE;
pa3IMYHbBIX BUJIOB
ANEKTPOMArHUTHBIX U3TyYeHHH
JUIS pa3BUTHA paivo- U
TEIEeKOMMYHHUKALN;
KBaHTOBOH (PM3UKU B CO3TaHUU
SIEPHON PHEPTETHUKH, JIA3€POB

YCTHBIN
VHIUBUYJIbHBIN
OTpPOC, KOHTPOJBbHBIE
TECTHUPOBAHUS,
pE3YIbTATHI
BBITIOJTHCHUS "
3aIUTHI
1a00paTOPHBIX pabOT

V8. BOCIIPUHUMATL U Ha OCHOBC
IMOJIYYCHHBIX 3HAHHUM CaMOCTOSTEILHO

OCO3HAHHOE BOCIIPUATHE U Ha
OCHOBE  TOJIYYEHHBIX  3HAHHI

YCTHBIN
VHJIMBUYTbHBIN
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OIICHUBATh WH(POPMAITHIO

CaMOCTOSITENILHOE OLICHUBaHHE
uHbOpMalMY, COAEpXKallencs B
coobmenusix ~CMU, nHayuHo-
MOMYJISIPHBIX CTaThAX;
HCIIOJB30BaHUE HOBBIX
MH(OOPMAIIMOHHBIX  TEXHOJOTHUI
UL TIONCKa, 00paboOTKHM |

MpeabIBICHUS HHPOPMAIMHN  T10
(u3MKe B KOMIBIOTEPHBIX 0a3zax
JaHHBIX U ceTsx (cetu MHTepHera)

OIIpOC, KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3yJIbTaThI
BBITIOJIHEHUS u
3aIUTHI

nabopaTopHbIX paboT

3HaTh:

31. CMBICT DOHATUH

Bocnpoussenenue GopMyIupoBOK
BaKHEHUIITUX MOHITHH;
MIEPEUNCIICHUE CYIIECTBEHHBIX
MIPU3HAKOB; YCTAHOBJICHUE CBS3H
JTAHHOTO TIOHSITHSI C JPYTUMH,
paHee chopMHpPOBaAHHBIMU;
IIPUBEICHUE Pa3HBIX CIIOCOOOB
BBIPKEHUS TIOHATHU:

— UWHEepIHAaIbHAs CHCTeMa
oTCYeTa,

— MarepuaibHas TOYKa,
BEIIECTBO,

— B3aUMOJICHCTBHE,

YCTHBIN
WHAMBHUIYaJIbHBIN
OIpPOC, KOHTPOJbHBIE
TECTUPOBAHUS,
pe3yabTATHI
BBITIOJTHEHUS u
3aIUTHI
71a00paTOPHBIX pabOT

32. cMbIcT (pU3UIECKUX BEITHMYUH

BOCIIPOU3Be/IcHUE (POPMYTUPOBOK
Y TIPE/ICTABICHUE OCHOBHBIX
(1)I/I3I/I‘-IGCKI/IX BCIIMYNHAX U UX
€IMHUI] U3MEPCHHUS; TOHUMAHHE
uX QU3NYECKOro CMBICTA!

— mepeMeleHue,

— CKOpOCTb,

— YCKOpEHHe,

— Macca,

— cwua,

— JaBIICHHE,

— UMIIYJIbC,

— pabora,

— MOIIHOCTb,

— MeXaHWYecKasi SHeprus,

— MOMEHT CHJIBI,

— Tepuon,

— 4acToTa,

— aMIUTATYJa KoJeOaHui,

— JUIMHA BOJIHBI,

YCTHBIN
WH/IMBUYyaJIbHBINA
OIIPOC, KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3yNbTaThI
BBITTOJIHEHUS u
3aITUTHI
1a00paTOpHBIX PaboT

33.cMbICH buznyecKkux
HPUHIUIIOB u
(popmynmpoBka,
IIPUMEHUMOCTH)

3aKOHOB,
MOCTYJIaTOB
TpaHULIbI

BOCIpOU3Be/IeHHE (POPMYITUPOBOK
3aKOHOB; UCIOJIb30BAHNE 3aKOHOB
MIPH PEIICHUH 3a7ad;
UCCIIeIOBAaHUE N3YUEHHBIX
3aKOHOMEPHOCTEM JJIst
0OBSICHEHUS SIBIICHUH TPUPOJIBI;

YCTHBIN
VHAVBUYyaJIbHBIN
ONpocC, KOHTPOJIBHBIE
TECTUPOBAHUSA,
pe3yJIBTaThI
BBIIIOJIHCHM S u

20




NPaBWIIFHOE TIOHNMAHUE €r0
(U3MYECKOTO CMBICTA:

— 3aKOHBI AMHAMUKU HproTOHA,
— TPUHLUIBI CYNIEPIO3UIUH U
OTHOCHTEIBHOCTH,

— 3akoH ['yka,

— 3aKOH BCEMUPHOT'O TATOTEHHUS,
— 3aKOH COXPaHEHUs HEPTHuH,

— 3aKOH COXpaHEHHUs UMITYIIbCa
OCHOBHBIE TTOJIOYKECHHUS H3Y4aeMbIX
(GU3NYECKUX TEOPUIl U UX POJIb B
(bopMHUPOBaHUN HAYYHOTO
MHUPOBO33PEHUS

3aIIUTHI
71a00paTOpHBIX PaboOT

34. BKJIaJl POCCUMCKUX U 3apyOeKHBIX
YUEHBIX

[IpencraBienre 06 OCHOBHBIX
3Tanax UCTOPUH Pa3BUTHS
(bU3UKH; TOCTHKEHUN POCCUHCKUX
1 3apyOEKHBIX YUEHBIX

UX BKJIJ B HAYKy U TEXHUKY.

YCTHBIN
VH/IUBUYAJIbHBIN
ONpocC, KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3yNbTaThl
BBITIOJIHCHHS "
3allUThI
71a00paTOPHBIX pabOT

RBOooo~NoOwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Tunosble 3aJaHUA ISl OLEHKU 3HAHUN, YMeHHH (TeKyIUMid KOHTPOJIb).
YcTHBI (DPOHTANBHBIN W HMHIAMBHAYAJIBbHBIA ONPOC — i OLEHKU 3HaHuii31,32,33,
ymenuii ¥Y1,Y2,¥4,Y5,Y6, Ha 0OCHOBE BOIIPOCOB K 3K3aMeHaM (4acthb B)

TuroBsle 3aaHUsI U1 YCTHOTO ONpPOca:

Kunematuka

OcHoBHbIE 2NIEMEHTHI (PU3UUECKON KapTUHBI MHpA.
OTHOCUTENHLHOCTh MEXaHHYECKOT'O IBYKCHUS.

CucreMbl oTcUeTa.

Mexaandeckoe JBIKCHHE.

[ToctymnarenbHOE IBUKEHUE

MarepunanbHas TOUKa

XapaKTEpUCTUKNA MEXAHUYECKOTO IBUKEHHUS: TPAEKTOPUS, IyTh
XapaKTEepUCTUKNA MEXAHUYECKOTO IBUKEHHUS: TTIEPEMEILICHUE
XapaKTEpUCTUKNA MEXAHUYECKOTO JIBUKEHHUS: CKOPOCTh
XapaKkTEepUCTUKNA MEXAHUYECKOTO IBUKEHHUS: YCKOPEHHUE.
Buner nerxeHuns (paBHOMEpPHOE) U MX IpaduuecKoe oOmucaHue.
Bunel nBrkeHus (paBHOYCKOPEHHOE) U UX rpadpuueckoe onucaHue.
CB00OOIHOE MMaieHuE

MexaHn4eCKHil TPUHIUI OTHOCUTEIILHOCTH.

JIBr>KeHUE 110 OKPYKHOCTH € TTOCTOSIHHOM 110 MOZYJIFO CKOPOCTBIO
HopMmanbHoe, TaHTeHI[nanbHOe YCKOPEHUE

BpamarensHoe nBruxxeHue

JnHamuka

BzaumogeiicTBue Ten.

Cuia.

HNHepTHOCTSD.

Macca.

21




24. Vaeprus

25. [lpuHIUT CYTIEPIIO3UITNH CHJL.

26. 3akonbl TuHaAMKUKH HbioTOHA.

27. Jledpopmanus, BUAbI 1edhopMaIuu.

28. Cunbl B pupoe: ynpyrocts. 3akoH 'yka. M3mepenue cui.
29. Cuubl B ipupojie: Tpenue. Buapsl Tpenus. CriocoObl U3BMEHEHUs TPEHUS.
30. 3aKOH BCEMHPHOTO TSATOTECHUSI.

31. Cuiibl B IpHpoO/Ie: CHJIA TSIKECTH.

32. Bec Tena. HeBecoMocCTb.

33. LlenTp macc.

34. MOMEHT CHITBI.

35. PaBHOBecuHe Tel, yCIOBUSI PABHOBECHS.

36. IMmynbC CHIIBL.

37. Immynbe Tena.

38. Bropoii 3akoH Hpl0oTOHA B IMITYJIBCHOH (hopMe.

39. 3aKOH COXpaHEHUsI UMITYJIbCA U PEAKTUBHOE JIBUKEHHE.
40. Pabora

41. MOUIHOCTE.

42. MexaHndeckas SHEpTUs U €€ BUJIbI.

43. 3aKOH COXpaHEHUS MEXaHUYECKOI SHEPTUH.

44, Mexanu4eckue KojieOaHusl.

45. Ammuutyna, mepuo, 4acToTa, (haza koaebaHuid.

46. 'apmoHnYeckue KoyeOaHus, ypaBHEHUE KOJIe0aTeTbHOTO IBHKCHHS.
47. IlpeBpalieHue SHEPTUH MPHU KOJIEOATETEHOM IBUKCHHH.
48. CBOOOTHBIC M BBEIHY)KICHHBIE KOJICOAHMS.

49. Pe3oHaHc.

50. MexaHU4eCKHE BOTHBI.

51. CBoiicTBa MEXaHUYECKHX BOJIH.

52. JlinHa BOJIHEI.

53. 3BYKOBBIE BOJIHBI.

54. YpTpa3ByK U €ro UCIOJIb30BAHNE B TEXHUKE U METUIIIHE.

Kputepuu onennBanus B 11.3.1.D0OpMBI U METOBI OLICHUBAHUS

OT4eThl 110 J1a00PATOPHBIM padoTam

(8 MVYIJIP) — nns ouenkwu 3Hanwmii 31, 32, 33, ymennit Y2, V3, V4, V8§, ¥9:

JlaGoparopHas pabota Ne 1 «3yueHue paBHOyCKOPEHHOTO TBUKEHHSI

Ilenp pa®oThI: U3MEPUTH HAYAIBHYIO CKOPOCTH Teja, OPOIIEHHOTO0 TOPU30HTAIBHO B IOJE
TSDKECTH 3eMITH.

Ob6opynoBaHue, cpeacTBa HU3MEpeHHUs: |)CTalbHOM IIApUK, 2)JI0TOK JyrooOpa3HbI,
3)danepnast qocka ¢ meHAJIOM Uil TIpUeMa Iapuka, 4)mTaTuB J1abopaTopHBI, S)monocka Oenoi
O6ymaru pazmepom 300*40 mm, 6) monocka konupoBaabHON Oymaru pazmepom 300* 40 MM, 7) nuct
oymaru pazmepoM 200* 300 mm, 8) nuHelika U3MepUTEIbHASL.

Bomnpocs! 11 TOAroTOBKM K padore:

1. TTouemy cTpyst BOABI pa3aenseTcs Py MaJeHUU Ha 3eMITIO Ha OTACITbHBIC KaTlTu?

2. [lpy kakux yCIOBUSX TMaJeHUE Tel Ha 3eMIII0 MOXXHO CUHUTaTh PaBHOYCKOPEHHBIM
NIBIDKECHUEM?

3. Ompenenute yroj, MpH KOTOPOM MaKCHMajibHas BBICOTA TOIbEMa CHapsla paBHA
MaKCUMAaJIbHOU JTaJTbHOCTH TOJIETA.

JlaGopatopHas pabota Ne 2 «OnpezneneHue KodpPHUIHEHTa TPEHUS CKOIbKEHUS

[lenp paboThl: M3MEPUTH KOIPPUIIMEHT TPEHUS CKOJIBbXKEHHUS IEpeBIHHOrO Opycka Io
JIEpeBSIHHOM JINHEHKE IBYMSI Pa3IMYHBIMH CIIOCO0aMHU.

O6opynoBanue, cpeicTBa u3MepeHHUs: 1) nepeBsiHHbIH Opycok, 2) Habop Tpy3oB, 3)
TUHAMOMETD, 4) NepeBsHHAs TUHEIKa, 5) U3MepHuTeIbHas JICHTA.
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Bomnpocs! 11 moAroToBKH K padore:

1. Kakoe pyngameHTanprHOE B3aUMOJIEHCTBHE onpenessieT cuiny TpeHus? ChopMmynupyiite
onpeJieJICHUE CHIIbl TPEHUS, IEPEUUCITUTE BO3MOKHBIC BUIbI TPCHHUS.

2. Kak MOXHO U3BMEHHUTH CHITY TPCHHSI?

3. Kyna nanpasiena cuia TpeHHUS CKOJIBXCHUS U Y€MY OHA paBHa?

Kputepuu onenuBanus B 11.3.1.@0opMbI U1 METObI OLICHUBAHUS
Tunosble 3aganus 1Jis oueHku 3Hanmid 31, 32, ymennii Y1, Y3, ¥V7
Bapuanr 1
Yacts A

A 1. PaBHOMEpHBIM JIBU>KEHUE HA3bIBAIOT. ..

A. IBWXKEHHE, TP KOTOPOM TEJIO B JIOOBIE PaBHBIC MPOMEKYTKH BPEMEHH MPOXOIHT
HEpaBHBIC ITYTH

b. nBuxenue Tena, npu KOTOPOM €ro TPACKTOPHUEH SABISETCS NpsMast IMHUS

B. nBwkeHne, mpu KOTOPOM TEJIO B JIFOOBIC paBHBIC MPOMEXYTKH BPEMEHH IPOXOJIUT PaBHBIC
MyTH

I'. nBM>KEeHUE Tena, IpU KOTOPOM €0 TPACKTOPUEH SBISETCS KPUBas JTMHUS.

A 2.Cuna, nelicTByrOIIas Ha JUHAMOMETp, U300paKeHHbIN Ha PUCYHKE, PaBHA. .. -
A.13H. ¢
b. 1,5H.
B. 1,8 H.
I'"1TH.

Ll

Ll

Tl

A 3. ypaBHeHI/Ie HCPAaBHOMCPHOI'O pr[MOJ'IPIHCfIHOFO JBIOKCHUAA HMMCCT BH/I. . .

at? ot? at?
A. s=u,t+ 2 B. s=x+u,t+ 2 Bs=u,t+at Is=xt+ 2 =4
A 4. Tlon nevicteuem cuibl 20 H teno mponuto 5 M. Kakast pabota Obuta coBepieHa?
A.20 H. b. 100 [Tx. B. 0,25 JIx. I.5m

A 5. YpaBHEHUE OBIKEHUS UMEET BUJL X= 6+12t+41. Yemy paBHO ycKopeHUe Tena?
A.6m/c*>  B.-4mi®  B.12wmi® T. 8w/’

A 6. U3 mpuBeneHHbIX HUXKE popmyn 3akoHOM ['yka siBisiercs. ..

A.F =ma. B. F=uN.. B. F =—kx. I'. F=mg.
A 7. Enunaniia usMepeHust yCKOPEeHHUS. . .
A.Mm b. m/c B. m/c? I'.c

A 8. Teno Maccoi M MOJHSIIN HaJl TOBEPXHOCTHIO 3eMiin Ha BbicoTy h. [ToTeHInansHas SHeprHst
TeJa CcTajla paBHa. ..

A. mgb. mgh. B. mh. . gh
A 9. IleHTpOCTpeMHUTETHFHOE YCKOPEHHUE BhIpaXkaeTcst (POPMYJIOH. . .
[L u
A. o= 41°n°R b.o=R B. o=t I. o=t

A 10. Kak u3mMeHHTCs 3amac NOTeHIMAIbHOW SHEPTUH NPYKHUHBI, ECIIH €€ CKaThe BO3pacTaeT B 2
paza?

A. HE U3MEHUTCA. b. yBennuwnTcs B 2 paza.
B. yBenuuuTcs B 8 pasa. I'. yBenuuurcs B 4 pas.
Yacts b

b1. Iloe3n Hauan ABMKEHUE U3 COCTOSHUS NTOKOS ¢ yckopeHueM 0, 1 m/c?. 3a kaKoe BpeMs OH
MOJKET Pa3BUTh CKOPOCTH 18 km/u?
Yacte B
B1. MarepuanbHast TOUKa JBHKETCS IO OKPYXHOCTH paauyca 50 cm ¢ gactoroit Bpamenus 0,2 ¢t
Haiinure:
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a) mepuoJ| 00paIeHUs] MAaTEePUATBHON TOYKH
0) e€ TMHEHHYIO CKOPOCTh
B) LIEHTPOCTPEMUTEIHLHOE YCKOPEHUE.

Bapuanr 2
Yacts A
A 1. TpaexTtopueli 1BIKEHNS Ha3bIBAIOT ...
A. IMHUIO, BIOJIb KOTOPOU ABUXKETCSA TOUKA b. koopauHaTy «X» TOUYKH
B. BexTOp, COCIMHAIOMMUN JBE COCEIHUE TOUKU I'. nmuHy NpoAEHHOrO IMyTH

A 2. BTopoi 3aKOH HbIOTOHA YTBEPKIAET. . .

A. cuiia, IEMCTBYIOLIAs HA TEJIO, 3aBUCUT TOJIBKO OT CKOPOCTH.

b. cuna, geiicTByromias Ha TeJ10, paBHAa Macce JIeJICHHOW Ha YCKOPEHHUE.

B. cuia, peiicTByromias Ha T€JI0, paBHA MTPOU3BEACHUIO MACChI TEJIa Ha COO0IIaeMOoe ITOM
CUJION YCKOpEHHE.

I'. cuna, geiicTByrolIas Ha T€JI0, paBHA YCKOPEHUIO TeJla JEJIEHHOMY Ha €ro Maccy.
A 3. Onpenenute 1m0 rpaduKy 3aBUCHMOCTH IIYTH OT BDEMCHHU IYTh,  ; 3g i

MIPOMICHHBIN TEJIOM 3a IPOMEKYTOK BpeMeHu oT 3 110 5 c.

A.15m Bb.9m

B.6m T.12wmkc 15
A 4. Cunoii TSyKeCTH Ha3bIBAIOT CUILY, C KOTOPOHL... 12

A. Teno npuTAruBaercs K 3emie. 9

b. Teno pelictByer Ha Jpyroe Telo, BbI3bIBAIOLIEE 6
nedopMaruio. 3

B. Teno BcnenctBue mpuTskKeHHs K 3emiie AeMCTByeT Ha

0L 2345 ¢t¢

OIIOpY WJIX MOJBEC.
I'. Teno orrankuBaeTcs OT IPyrux Tedl.

A 5. Teno coBepIIIIO OMH MOITHBINA 000POT MO0 OKPY>KHOCTH paguyca 1 M.
[Tepemelienue Tena paBHo. ..

A.3.14mM b.6m B.6.28 m IOwm
A 6. Enunuiieii Beca B MeXyHapOHOU CUCTEME SIBIISIETCS. ..
A. IDKOYIIb. B. HEFOTOH. B. xitorpamm. I'". cekynna
A 7. Yactora 060pOTOB 3TO. ..
A. 4ucio 060poTOB BpaIlleHHs Tela b. uncno 060poTOB B €IMHUILY BpEMEHU
B. Bpems oHOTO 0060pOTa I'. Bpems Br>keHus Tena

A 8. IMniynbc mynu, BBIIETEBILEH U3 PYXKbs
A. Oosnblile UMIYJIbCa PYKbs 10 MOYIIO.
b. MeHb111E NMITYJIBCA PYXKBS IO MOZYJIIO.
B. paBeH uMmnynbcy pybs 10 MOJIYJIFO, HO IPOTUBOIOJIOKHO HAMIPABJIEH.
I'. paBeH UMITyJIbCY PYKbsI 10 MOJLYJIFO, ¥ UMEET TO K€ HAIIpaBJICHUE.
A 9. Ilepuon xonedaHmii Tea U3MEPSIETCS B. ..
A.c b.I'g B.c/m I'.m/c
A 10. KITJI B mexanuke onpenensieTcs: Gopmyson?
A.M=Ay-A3b. N1=A; +A3B. = (Ay// A3)100% I'. n= A3100%
YHacte b
b1. Ilox nefictBuem cuiibl 5 H Teno ABUXKETCS COITIACHO YPAaBHEHUIO X=T+5t+t>
UYemy paBHa Macca Ttena?
Yacts B
B1. XKeneznonopoxxusliii Baron maccoi 20 T, IBWXKYIIUANUCS cO CKOpocThio 0,56 M/C, cTamKuBaeTcs ¢
HEMOJBIKHOM T1aTopMoii Maccoii § T.
a) OmnpenenuTe UMITYJIbC BaroHa J0 CHENKU
0) cKOpOCTh MIAT(GOPMBI IOCIIE ABTOCLETIKU
B) UMITYJIbC CUJIBI CUCTEMBI
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Kpurepun oneHku:

Obwee yucno bannos 50.

Yacte A Kaxablil BepHbIil oTBET-2,5 0

Yacts b -10 6 (36-iepeBon B cuctemy CU,46-onpenenenue popmyiibl,30-MaTeMaTny.
pacyer)

Yacte B-156. (BepHOE pelieHne Kaxaoro sramna-50)

O1nieHKa Mo TpaJULIMOHHON cucTteMe | % BBIMOJHEHUS

«5» - OTJIIMYHO 86-100
«4» - Xopo1Io 76-85
«3» - yIOBIIETBOPUTEIHHO 61-75

«2» - HEYJIOBJICTBOPUTEIHLHO 0-60




3.2.3. Pazgea 2. MOJIEKYJIAPHAS ®U3UKA.

Pe3yabTarbl 00yueHUus1: yMeHUs,

OcHOBHBIE TOKA3ATEJH OLEHKU

®opMa U METOIbI
KOHTPOJISI M OLIEHKH

3HAHUS, OCBOEHHbIE KOMIEeTEHIHH pe3yJbTaToB pe3yJbTaToB
00y4eHust
YMeTs:
V1. onuchIBaTh U OOBSICHATH onucanue QyHIaMEHTATbHBIX YCTHBIN
pe3yNbTaThl HAOIIOIEHUH 1 Ha0JII0/IEHUH U SKCIIEPUMEHTOB WHAMBHUIYaJIbHBIH
IKCIIEPUMEHTOB (U3HYECKUX SIBICHUN U 3aKOHOB; | OMPOC, KOHTPOJIbHBIC
00BsICHEHHE SIBJICHUN IPUPOJIBI U | TECTUPOBAHMS,
B TEXHHKE; PE3YIIbTATHI
OIKCaHUe U OObSICHEHHE BBITMIOJTHEHUS u
PE3yNIbTaTOB HAOTIOACHUIA U 3alIUThI

9KCIIEPUMEHTOB:
— HarpeBaHue ra3a IpH ero
6I)ICTpOM CXXaTHHU U OXJIAXKACHUC
1pu OBICTPOM PACIIUPEHHH;

— IOBBINICHUEC JaBJICHUS I'a3a
IIPY €T0 HarpeBaHUU B 3aKPHITOM
COCYIIE;

— OpOYHOBCKOE JIBUJKEHUE;

71a00paTOPHBIX pabOT

VY2. npuBOIUTH MPUMEPHI OTBITOB

OIHCaHKE OIBITOB,
WLUTIOCTPUPYIOMUX (hakT TOro, 94T
— HaOJIIOJIEHHs U SKCIIEPUMEHT
CJIy’KaT OCHOBOM JUIsl BBIJIBUKEHUS
TUIOTE3 U IOCTPOEHUS HAYUHBIX
TEOPHII;

— DKCHEPUMEHT IO3BOJISET
MIPOBEPUTH UCTUHHOCTD
TEOPETUYECKHUX BBIBOJIOB;

— (¢usnyeckas TeopHs 1aeT
BO3MOYXHOCTb OOBSICHSTH SIBJICHUS
MIPUPOJIBI U HAyYHBIE (PaKThI;

— (¢usnueckas Teopus MO3BOJSET
MIpe/ICKa3bIBaTh €Ille HEN3BECTHbHIE
SBJICHUSI U X OCOOEHHOCTH;

— TpU 00BSACHEHUU MPUPOTHBIX
SIBJICHUN UCTIOJIb3YIOTCS
(buzmvyecKkre MoeIu;

— OJIMH U TOT K€ IPUPOIHBIN
O00BEKT WM SBJICHUE MOXKHO
HCCIIeI0BaTh HA OCHOBE
HCIIOJIb30BAaHUs Pa3HBIX MOJEIIEH;
— 3aKOHbI PU3UKU U PU3NYECKUE
TEOPUU UMEIOT CBOU
OIIpEEIICHHBIE IPAaHULIBI
MIPUMEHUMOCTH

YCTHBIN
VHIUBUYAJIbHBIN
ONpocC, KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3ynbTaThl
BBITIOJIHCHHS "
3allHThI
1a00paTOPHBIX pabOT

VY 3. onuckiBaTh pyHAAMEHTAIBHBIE
OTIBITHI, OKa3aBIINE CYIIECTBEHHOE
BJIMSIHHAE Ha pa3BUTHE (HUUKU

OIIMCAaHHC (I)YHI[aMeHTaJIBHBIX
OIIBITOB, OKa3aBIINX
CYIICCTBCHHOC BJIMSHUC HA

YCTHBIN
WHIUBUYTbHBIN
ONpoC, KOHTPOJIbHBIE
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pa3BuTHE QU3HKH TECTHPOBAHUS,
PE3YIbTATHI
BBITTOJTHEHHSI "
3aIUTHI
71a00paTOPHBIX pabOT
V4. npuMeHsTh OTyYeHHbIC 3HAHUS MIPUMEHECHHE TTOJTyUYEHHBIX 3HAHUN | YCTHBIN
JUTSL pelieHusT PU3NIECKUX 3214 JUTSL peneHUsT GU3NYECKUX 3a/1a4 | MHIUBUIYaJIbHBIN
OIpPOC, KOHTPOJBHBIE
TECTUPOBAHUS,
pe3yabTaThI
BBITTOJTHEHHSI "
3aIUTHI
71a00paTOPHBIX pabOT
V5. onpenenars xapakrep yreHue rpadukoB, Gopmyi, YCTHBIN
(du3uvecKoro mnporecca JarpaMm, CXeM, pUCYHKOB, WH/IMBUYaJIbHBINA
YepTeKeil; aHaIn3 MPOLIECCOB, OIpPOC, KOHTPOJBHBIE
XapakTepa ¥ 3aKOHOMEPHOCTEH, TECTUPOBAHUS,
OIMCBHIBAEMBIX UMU OTIPEEIICHUE: | pPe3yJIbTaThl
XapakTepa (pU3NIECKOro Mporecca | BhITOTHEHHS u
o rpaduky, Tadbmuie, popmyie 3aIUTHI
71a00paTOPHBIX pabOT
VY6. uzmepars BBIYHCIICHHE HCKOMBIX YCTHBIN
MapaMeTPOB B YCIOBHSIX WH/IMBUTYaJIbHBIN
1a00paTOpHBIX padoT; OIpPOC, KOHTPOJBHBIE
MIPOU3BEICHNE U3MEPEHHIA C TECTUPOBAHUS,
MTOMOIIIBIO0 U3MEPUTEITBHBIX PE3YIIBTATHI
npuOOPOB (PU3UYCCKHUX BEIUYMH: | BBITOJHEHHS u
— BIQXHOCTH BO3/1yXa, 3aIUTHI

—  YIEJBHYIO TEIUIOEMKOCTh
BEIIIECTBA,

—  YACIBHYIO TEIUIOTY IUIABJICHUS
JbJa,

IIPEJCTABICHHUE PE3YJIbTaTOB
U3MEpPEHUN C y4eTOM HX
MIOTPEIIHOCTEN

1a00paTOpHBIX PaboT

V7. npuBONTH IPUMEPHI BeisBiieHne u onncanue YCTHBIN
IIPAKTUYECKOr0 IPUMEHEHUS MIPaKTUYECKOr0 TPUMEHEHUS VHAVBUYaJIbHBIN
buznyecKux 3HaAHUM (bu3NYeCKUX 3HAHUIL: OIpOC, KOHTPOJIbHBIE
TEPMOJNHAMUKHI TECTUPOBAHUS,
pe3yJIbTaThl
BBIMIOJTHEHUS u
3alUTHI
71a00paTOPHBIX pabOT
V8. BocnprHUMAaTh U HAa OCHOBE OCO3HAaHHOE BOCHIPUATHE M HA | YCTHBIN
MOJIyYEHHBIX 3HAaHUI CAMOCTOATEIBHO | OCHOBE  IOJIYYEHHBIX  3HAHWUW | HHIUBUAYAJIbHBIN
OLICHUBATh HH(OPMALIHIO CaMOCTOSITENIbHOE OLICHMBAHHE | ONPOC, KOHTPOJILHBIE
uHbOpMalMY, COAEpXKallelcss B | TECTUPOBAHMUS,
coobmenusix ~ CMMU, HayudHO- | pe3yibTaThbl
MOMYJISIPHBIX CTaThsIX; | BBIIIOJIHEHUS u
HCIIOJIb30BaHNE HOBBIX | 3aLIUTHI
MH(GOPMAIIMOHHBIX  TEXHOJIOTHH | 1abOpaTOpHBIX paboT
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UL TIOWCKa, 00paboTKu |
MpenbsIBICHUS HHPOPMAIMHA 10
(u3uKe B KOMIBIOTEPHBIX 0a3zax
JAHHBIX U ceTsaX (cetu MHTEpHETA)

3HaTh:

31. CMBICT DOHATHH

Bocnpoussenenue GopMyIupoBOK
BaKHEHUIITUX MOHITHH;
MIEPEUNCIICHUE CYIIECTBEHHBIX
MPU3HAKOB; YCTAaHOBJICHUE CBSI3U
JTAHHOTO TIOHSITHSI C JPYTUMHU,
paHee COPMHPOBAHHBIMU;
MIPUBEJCHUE PA3HBIX CIIOCOOOB
BBIPA)KCHUST TIOHSITHIA:

— UJCAJbHBIN ra3

YCTHBIN
VHAMBHUIYaJIbHBIH
OIpPOC, KOHTPOJIbHBIE
TECTHUPOBAHUS,
pe3yabTaThI
BBIMIOJTHEHUS u
3aIUTHI
71a00paTOPHBIX pabOT

32. cMbIc pU3UIECKUX BEITHMYUH

BOCIIpOU3Be/IeHUE (POPMYTUPOBOK
Y TIPE/ICTABICHUE OCHOBHBIX
(1)I/I3I/I‘-IGCKI/IX BCIIMYNHAX U UX
€IMHUI] U3MEPCHHUST; TOHUMAaHHE
uX QU3NYECKOr0 CMBICTIA!

— BHYTPCHHSIS DHEPT U,

— CpeIHsIsl KHHETHYECKas
SHEPrus YacTHI] BEIICCTBA,

— abconroTHas TeMIieparypa,
KOJIMYECTBO TEIUIOTHI,

— yIelbHas TeIJI0EMKOCTb,

— yIenbHas TeryoTa
napooOpa3oBaHus,

— yJIeNbHas TeIIoTa IJIaBJICHUS,
— yJeNbHas TEIJIOTa CrOPaHHUS,

YCTHBIN
VHAUBHUIYaJbHBIH
OIpPOC, KOHTPOJIBHBIE
TECTHUPOBAHUS,
pe3yabTATHI
BBITIOJTHEHUS u
3aIUTHI
71a00paTOPHBIX pabOT

33.cmbIcn (GU3NYEeCKUX  3aKOHOB,
NPUHIUIIOB u MOCTYJIaTOB
(popmynmpoBka, TPaHUIIBI
PUMEHUMOCTH)

BOCIIpoU3BeJieHHe (HOPMYITUPOBOK
3aKOHOB; UCIIOJIb30BAHUE 3AKOHOB
IIpY PELICHNH 33]1a4;
HCCIEA0BAaHUE U3YUCHHBIX
3aKOHOMEPHOCTEHN JUIs
OOBSICHEHUS SIBJICHUN TPUPOJIBI;
IIPaBWJIBHOE TIOHUMAHUE €T0
(hbU3UYECKOT0 CMbICIIA:

— 3akoH Ilackans,

— 3aKoH Apxumena,

— 3akoH ['yka,

— OCHOBHOE ypaBHEHHE
KMHETHYECKOM TEOPUU T'a30B,

— YpaBHEHME COCTOSTHUSA
HJ1eaJIbHOrO0 Ta3a,

— 3aKOHBI TEPMOJINHAMUKH,
OCHOBHBI€ ITOJIOKEHUS N3y4aeMBbIX
(bu3NYeCKUX TEOpUil U UX POJIb B
(hopMuUpOBaHUHN HAYYHOTO
MHUPOBO33PEHHUS

YCTHBIN
VHIUBUYJIbHBIN
OTpPOC, KOHTPOJBbHBIE
TECTHUPOBAHUS,
pe3ynbTaThl
BBITIOJTHCHUS "
3aIUTHI
1a00paTOPHBIX pabOT

34. BKJIaJ] pOCCUICKHUX U 3apyOeKHBIX
YUEHBIX

Hpe,[[CTaBJ'IeHI/IC 00 OCHOBHBIX
oTallaX UCTOPHUU pa3BUTUA

YCTHBIN
VHAMBU1yaJIbHBIN
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(bU3UKH; TOCTHKEHUH POCCUHUCKHUX | OMPOC, KOHTPOJIbHBIC
1 3apyOeKHBIX YUCHBIX TECTUPOBAHUS,

WX BKJIAJl B HAYKYy U TEXHUKY. pe3yJIbTaThI
BBITIOJTHCHUA u
3aIUTHI
1a00paTopHEIX paboT

Tunosble 3aJaHUA ISl OUEHKHU 3HAHUI, yMeHHH (TeKyIIHid KOHTPOJIb).

YcTHbIN (DPOHTANBHBIA M MHAMBUAYAJBHBIH ONPOC — /s OLIEHKU 3HaHui31,32,33,
ymenuii ¥Y1,Y2,¥Y4,Y5,Y6, Ha OCHOBE BOIIPOCOB K 3K3aMeHaM (4acThb B)

TuroBsle 3a7aHUsl U1 YCTHOTO OMPOCa:

1.  Hcropust aTOMUCTHYECKUX YUEHUH.

2. OcHosublie onoxernuss MKT. HaGroieHus 1 OMBITHL, TOATBEPKIAIOIINE ATOMHO-
MOJIEKYJISIPHOE CTPOCHHUE BEIIECTBA.
OcHoBHoe ypaBHeHue MKT uneanbHoro rasa.
Macca u pazmepsl MOJIEKYIL.
TennoBoe nBrkeHne. BpOyHOBCKOE IBUKEHHUE.
Huddysus.
TemnnoBoe paBHOBECHE, TEMIIEPATYpA.
AGcomtoTHas TeMmIepaTypa Kak Mepa cpeiHeld KHHETUYECKOW SHEPTruu YacTHll.
OObscHEHNE arperaTHbIX COCTOSIHUI BEIleCTBA HA OCHOBE aTOMHO-MOJIEKYJISIPHBIX
MPEICTABICHUM.

10. Mopenb naeanbHOTO rasa.

11. Cps3p MeXIy JaBICHUEM U Cpe/lHEH KHHETUYECKON YHEprueil MOIeKyI rasa.

12. VYpasuenue Knaneiipona - Menneneena.

13. H3omporeccsl B ra3ax: U30TEPMUUYECKUH.

14. H3ompoueccsl B ra3ax: H300apHBIi.

15. H3omporieccsl B ra3ax: U30XOPHBIM.

16. BuyTpeHHS SHEPTHSL.

17. Pabora raza.

18. H3meHeHuWe BHYTpEHHEH YHEPTUU ra3a B IPOLIECCE TEIIOOOMEHA M COBEPIIaeMOn
paloTHI.

19. KoamuecTBO TEIIOTHI.

20. Mopenb cTpOSHUS KHUIKOCTH.

21. HacelmeHHbIE U HEHACHIIICHHBIE MapHhI.

22. BnaxHOCTb BO3yXa.

23. TloBepXHOCTHOE HATSXKEHHUE U CMauHBaHUE.

24. Mopenb CTpOSHHS TBEPIBIX TEIN.

25. MexaHu4ecKkHe CBOWCTBA TBEP/BIX Tell.

26. Amop(HBIe BemecTBa 1 KUIKHE KPHCTAILIBL.

27. VI3MeHeHus arperaTHbIX COCTOSHUI BellecTBa.

28. VcmapeHue W KOH/ICHCAIIHS.

29. Kumnenue. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JaBJIECHUs. Y IeNnbHas TerioTa
napooOpa3oBaHusl.

30. [IlnaBneHue u KpUCTAUIM3ALUSA. Y AeTbHAs TEIIOTA MIABJICHUS.

31. VYnaenpHas TemioTa CropaHus

32. IlepBblii 3aKOH TEPMOAUHAMUKH.

33. IlpumeHeHHe IepBOro 3aKOHa TEPMOJANHAMHKH K H30IPOIIECCaM.

34. AnumabatHbIi mporiecc.

35. TemnoBoii 6amaHc.

36. HeoOpaTMMOCTb TEIJIOBBIX MTPOLIECCOB.

37. TemioBbIe IBATATEIN U OXPaHA OKPYKAFOIICH CPEIIBI.

38.  KIIJI TernaoBbIX ABUTATEIICH.

©COoNo kAW
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Kpurepuu oniennBanus B 1. 3.1.DopMbl U1 METO/IbI OLICHUBAHUS

OT14eThl 110 J1a0OPATOPHBLIM padoTam

(8 MVJIP) — nnis ouenku 3nanuit 31, 32, 33, ymenuit Y2, Y3, V4, V8, V9.

JlaboparopHas pabGota Ne 3 «OmpezneneHne KOHIIEHTPAIMM U Macchl MOJIEKYJ BO3]lyXa B
MTOMEIICHUN

Llens pa®oThl: YOeAUTHCS B CIIpaBeNIMBOCTH 3akoHa I eit-JIroccaka.

OO6opyznoBanue, CpeiCTBa U3MEPEHHUs: CTEKJISHHAs TpyOKa, 3amasHHas C OJHOTO KOHIA,
nuHor 600 MM 1 quameTpom 8 — 10 MM; TUIIMHAPUYECKUNA cocyl BbIcOTON 600 MM U JuaMeTpoM
40 — 50 MM, HaOTHEHHBIH Topstueit Booit (t = 70°C); crakaH ¢ BOJON KOMHATHOH TeMIIepaTypbl

Bonpocs! uiss moAroToBku K padore:

1. Tlouemy mocne MOTPYKEHHS CTEKISIHHOM TpPyOKHM B CTakaH C BOJOW KOMHATHOU
TEMIIEPaTyphl U MOCJIE CHATHUS IUIACTUIMHA BOJA B TpyOKe MOIHUMAaETCs?

2. [louemy mpu paBEHCTBE YpOBHEH BOJbI B CTakaHe M B TPYyOKe IaBJICHHE BO3yXa B
TpyOKe paBHO aTMOchepHOMY?

JlaGoparopHas pabota Ne 4 «OnbITHas NpoBEpKa ra30BOr0O 3aKOHa»

Llenp pabGoTel: OmnpenenuTs OTHOCUTEIBHYIO  BIQXHOCTh  BO3/AyXa C IOMOIUIBIO
MICUXPOMETpa

O6opynoBaHue, CpeICTBAa U3MEPEHHUs: 1. ICUXPOMETp 2. ICUXpOMETpUYecKas TabauIa.

Bompocs! 111 moarotoBku Kk padore:

1. YTo Ha3bIBAIOT TOYKOMN POCHI?

2. [louemy mnoka3aHHs BIQXXHOI'O TEPMOMETPA IICUXPOMETPA MEHbILIE IOKA3aHUH CyXOTo
tepmometpa? Ilpu kKakoMm yCIOBUU Pa3HOCTb NMOKa3aHUN TepMOMeETpa HanbobLias?

3. Temneparypa B IOMEIIEHUH TOHUXKAETCS, a AOCONIOTHAS BIaXXKHOCTb OCTAeTCs
npexxHed. Kak n3MeHUTCs pa3HOCTh OKa3aHUN TEPMOMETPOB IICUXpomeTpa?

4. Cyxo# U BIaXXHBIA TEPMOMETPHI ICUXPOMETPA MOKA3BIBAIOT OJHY U TY XKe
temmeparypy. KakoBa oTHOcHTenbHAs BIQXKHOCTH BO3yXa?

5. Ilouemy mocie xapkoro JiHs poca ObiBaeT Oosnee oOusibHA?

[Touemy nepen A0XkAEM JaCTOUKH JIETAIOT HU3KO?

JlaGoparopHas pabota Ne 5 «3mepeHne Moyl yIPYTOCTH PE3UHBI»

Llenb: onpenenuts MoAyns yrnpyroct (Moaynst FOHra) pesussl.

O6opynoBaHue, HEOOXOAMMbIE M3MEPEHMs, CpEACTBA M3MEPEHUH: YCTaHOBKa JJs
nu3Mepenuss Moayis FOHra pe3suHsl: MTAaTUB ¢ My(QTOH U JTANKOW, PE3MHOBBIN IIHYp (HarpuMep, OT
JIETCKOM CKAaKaJIKH), TPY3Bbl.

Bomnpocs! 111 oAroToBKH K pabore:

1. ITouemy Monyns FOHra BeipaxkaeTcst O0JIbIIUM YUCIOM?

2. TloyeMy mpejien ynpyrocTH MpH CKaTuu OO0JIbIIE Ipesiena yIpyrocTu Npu pacTsbKeHUH?

JlaGopaTtopHast pabota Ne 6 «Ornpesenenne yaeabHOM TeITOEMKOCTH BEIECTBAY

Llenb paGoTHI: ONPEeNeNnUuTh YAEIbHYIO TEINIOEMKOCTh METallIa.

O6opynoBaHue, cpeacTBa U3MEpEeHUs: 1) KallopuMeTp ¢ BOJIOH, 2) yailHUK (OJIMH Ha KJacc),
3) UWIMHAP METAJUIMYECKHH, 4) NMPOBOJIOUHBIA KPIOYOK s yHaleHus LuIuHApa, 5) Oymara
(dbunpTpoBaNbHAS, 6) TEPMOMETP.

Bomnpocs! 11 TOAroTOBKM K padore:

1. ®usudeckuit CMBICT yI€IbHON TEMIIOEMKOCTH BEIIECTBA.

2. Ot 4ero 3aBUCHUT y/ebHas TEIIIOEMKOCTD BellecTBa?

Kpurepun onennBanus B 11. 3.1.POpMBI 1 METO/IBI OLICHUBAHUS.

Tunosble 3axanus i oueHku 3Hanmil 31, 32, 33 ymenmii V1, V2, V3. V7, V8
(TeMaTHYeCKHIT KOHTPOJIb)

Bapwuanr 1
Yacte A
A 1. Kakoe u3 cieayromux nojaoxkeHuid npotuBopeuut ocnoBam MKT?
A. BelecTBa COCTOST U3 MOJICKYI. B. Bce MOIEKyITbI IMEIOT OJIMHAKOBHIE CKOPOCTH.
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B. Bce MOI-TTBI IBIKYTCS OECTIOPSIOTHO. I".Bce MOI-1IbI B3aUMOJIEHCTBYIOT.
A 2. BelpaxkeHue aJisl pacueTa BHYTpEeHHEH S3HEPruu OJHOATOMHOTO UAEaIbHOIO rasa...

A. cmAt B. pAV B.A+Q I Mgy

2M

A 3. 1 MoIb ABIIAETCS STUHUIICH M3MEPEHUS. . .
A. KOJIMYecTBa BEIIECTBA. b. maccrl B. o06bema. I'. KOHIIEHTpaIHH.
A 4. b xakux eIMHULIaX U3MepsETCs YACIbHAs TETUIOEMKOCTh BelecTBa?

HC HC
A. Dic. B. ﬂo . B, 2 T. Joc ke °C
ke C K2
A 5. YpaBHEHHEM COCTOSHUS UICATBLHOTO ra3a sBseTcs popmyrna. ..

1).pV=% RT  2). P=nkT

A. Tonbko 1 b. 06e popmyms B. Tonpko 2 I'. a1 oA U3 popmyn
A 6. duznueckas BeITMYUHA, paBHas MPOU3BeIeHHIO p *AV paBHa

A. pabote, coBeplIaeMoi ra3om

b. pabore, coBepiraemoii Ha/l Ta30M BHEITHUMU CHIIAMHU

B. KonuyecTBy TEIIOTHI, NOTYYEHHOU razoM

I'. BHyTpEeHHEN 3HEprUM rasa
A 7. Enununna uzMmepenus aasnenus B cucreme CU. ..

A. IXOyIb b. kenbBUH B. mackanp I'. HeroTon PA

A 8. [epBbIii 3aK0H TEPMOAMHAMUKH JJIsI U30TIPOIIECCa C UJICATbHBIM Ia30M,

MOKa3aHHBIM Ha PUCYHKE. ..
A. AU=Q+A’; B. AU=A’; B. AU=Q:I. Q=A".

A 9. HarnsgHeIM ONBITHBIM HOJATBEPKICHUEM B3aUMOJCUCTBUS MEXY aTOMaMU U

MOJICKYJIAMH SIBIISIETCS. .. S T
A. muddysus. 0L >
b. Bo3HUKHOBEHHE CHIT yTIPYTOCTH TpH AepopMannu Ted. Puc. 8

B. ucnapenue xuakoctu
I'. 6poyHOBCKOE IBHKEHUE.
A 10. I3MeHeHne BHYTpEHHEW HEPTHUH ra3a, €CliM HaJl HUM coBepinaeTcs padora 10/x, u npu
aToM oH motepsut 20/[x KolndecTBa TEIIOTHI, PABHO. ..
A. -301x. b. -10dx. B. 10 JIx. I'. 30 Ix.
Yacts b
b1. Kakoe naBneHue Ha CTEHKHU COCYAa OKa3bIBAIOT MOJIEKYJIbI I'a3a, €Clii Maccaraza  3- 10'3Kr, 00BEM
0,5-10°m°. Cpenmsis KBampaTHUHasi CKOPOCTH MoyeKyIt 500m/c?
Yacts B
B1. II;moTHOCTE BOBI p=lOOOI<r/M3. Monsipaas macca Boabl M=0,018 kr/mons. [locTosiHHas ABoraapo
NA=6,02-10% mo11b ™. CKOIBKO MOJIEKYIT COLEPIKHTCS B Boge 00bemoM 1 cv®? Uemy paBHa Macca MOJIEKYIIbI
BOJbI?

Bapuanr 2
Yacts A
A 1. OcnoBHbIM ypaBHeHueM MKT sBnsercs popmyna. ..
N

A pvzg RT  B).P=nkT B). M=m,Nal. v=NA

A 2. BHyTpeHHsIs SHEpTHs JIF000T0 Tela OMpeAemseTcs . . .
A. KHHETHUYECKOH PHEPTUEH Xa0TUIECKOTO IBIKCHUS MOJIEKY L.
b. noTeHnmanbHOM SHEPrUeH B3aUMOEHCTBUS MOJIEKYJL.
B. sHeprueii 1BrKEHUS U B3aUMOJCHCTBUS MOJIEKYJL.
I'. noreHManbHON M KUHETUYECKOU SHEpPrUeEH Tena.
A 3. Temneparypa KuneHus BOJbI 10 TEPMOJIMHAMUYECKON IIKAJIE. . .
A. 273 K. b. 173 K. B.373K. T.0K
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A 4. Ha pucynke n300pakeHO HECKOJIBKO BapHAHTOB TP MOIMHAMHYIECKOTO Tporiecca. CTperkaMu
MOKa3aHo, MOJIyYaeT CHCTeMa KOJTUYEeCTBO TEIUIOTHI MIIH OTAAET, COBEPINACT ra3 paboTy Win

cosepuraercs pabora Haz rasom. Ypasuenmio AU =-A-Q cooTserctByer pucynoxk ...
1 2 l A J t A 4 ' A

[ | i A
Q Q Q P

A 5. I'paduk, n300paKeHHBIN HA PICYHKE COOTBETCTBYET MPOIIECCY. ..
A. m300apHOMY;
b. u3oxopHomy; . T
B. uzorepmuueckomy; 0 4 >
I'. agmabaTraeckomy.
A.tomeko 1 b. o6e popmyner  B. Tompko 2 I'. HM ozmHa u3 popmyn

A 6. [lepBblii 3aKOH TEPMOJIMHAMUKHU OMIPEACIISIETCS BHIPAKCHUEM:

A. AU=cmAL. B.AU=pAV.  B.AU=Q+A/ r.u=23—|\”/‘IRT.

AT. ypaBHeHI/Ie, COOTBETCTBYIOIIICC I/ISOGapHOMy IIpouecCy B UACaJIbHOM rase...
A. Vl; T1 :Vz . T2 b. P1 V1 =p2 VzB. P1 IT1 =P2 ITz T. P1 T]_ V1 =P2 Tg Vg
A 8. HpI/I KaKou TEMIIEPATYPEC NPEKpaAIIaCTCA TEIJIOBOC IBUKCHHUE MOJIeKyJI?

A. 273 K. b.-200 °C. B. 0 °C. I'.0K.
A 9. [TapameTpbl onpeAeIsIoNIe COCTOSIHUE UICAJIbHOTO Ta3a. ..
A. p,p,T,n b. T.n, p,E B. p,T,V,m I' T,V,E,m

A 10. UneansHOMY ra3y nepenaércsi KOMM4ecTBO TEIIOTHl TAKUM 00pa3oM, 4TO B JIF000H MOMEHT
BpPEMEHHU TIepeiaBaeMoe KOJIMIECTBO TeIoThl Q paBHO paboTe A, coBepiraeMoii ra3oM. 910
MpoLece ...
A. annabaTuueckuii; b. nzob6apHsiii; B. n3oxopHsl; I'. n3oTrepmMuueckuil.
Yacte b
b1. I'a3 maxomuncs nox gasnenneM 30kI1a. Korna emy coobmmmm 60k /[k TEIOTLEro BHYTpEHHSS
sHeprus yBenuumiack Ha 45 kJIx u ra3z uzobapHo pacumpuiics. Ha ckonbko yBenuuuics o0bEmM
raza?
Yacts B
B1. B temnoBoii mamune Temneparypa narpesarens 227°C, a xonoxunsauka 27°C. Haiitu KITT
9TOM MamMHbI B %. CKOJIBKO TelJjia JODKHO MOyYUTh padouee Teno OT HarpeBaTess, YTOObI
TETJTOBOM MaIIMHOM coBepianack padbora 600k [x?

Kpumepuu oyenxu:

Obwee uucno 6annos 50.

Yacte A Kaxablil BepHbIil oTBET-2,5 0

Yacts b -10 6 (36-nepeBoa B cucremy CU,46-onpenenenue popmyibl,30-MaTemMaTnd.
pacder)

Yacts B-156. (BepHOE pelnieHre Kaxa0ro sramna-5 0)

O1ieHKa M0 TPATUIIMOHHON cucTeMe | % BBITOTHEHHUSI
«5» - OTJIIMYHO 86-100
«» - XOpoIII0 76-85
«3» - yIOBJIETBOPUTEIHHO 61-75
«2» - HEYJOBIIETBOPUTEITHHO 0-60
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3.2.4. Pazgea 3. DJIEKTPOANHAMUKA (QJIEKTPOMAT'HUTHOE I10JIE)

Pe3yabTarbl 00yueHUus1: yMeHusl,

OcHOBHBIE TOKA3ATEJH OLEHKU

®opMa U METOIbI
KOHTPOJISI M OLIEHKH

3HAHUS, OCBOEHHbIE KOMIEeTEHIHH pe3yJbTaToB pe3yJbTaToB
00y4eHust
YMeTs:
V1. onuchIBaTh U OOBSICHATH onucanue QyHIaMEHTATbHBIX YCTHBIN
pe3yNbTaThl HAOIIOICHUN 1 Ha0JII0/IEHUH 1 SKCIIEPUMEHTOB WHAMBHUIYaJIbHBIH
IKCIIEPUMEHTOB (U3HYECKUX SIBICHUN U 3aKOHOB; | OMPOC, KOHTPOJIbHBIC
00BsICHEHHE SIBJICHUN IPUPOJIBI U | TECTUPOBAHMS,
B TEXHHKE; PE3YIIbTATHI
OIKCaHUe U OObSICHEHHE BBITMIOJTHEHUS u
PE3yNIbTaTOB HAOTIOACHUIA U 3alIUThI

JKCIIEPUMEHTOB:

— DJIEKTPU3ALMIO TEN IIPU UX
KOHTAKTE;

— B3aUMOJEICTBHUE IPOBOJHUKOB
C TOKOM;

— JEHCTBME MarHUTHOIO IIOJIS Ha
IIPOBOJHUK C TOKOM;

— 3aBHCHMOCTb COIIPOTHUBIICHHS
IIOJIYIIPOBOJTHUKOB OT
TEMIIEPATYPhI U OCBELLICHHUS;

— DJIEKTPOMAarHUTHYIO MHIYKIIHIO

71a00paTOPHBIX pabOT

V2. npuBOAUTH NPUMEPHI OIBITOB

OIHCaHKE OTIBITOB,
WUTIOCTPUPYIOIUX (PaKT TOro, 4yTO
— HaOJII0JEHUS U SKCIIEPUMEHT
CITy’KaT OCHOBOM JUISI BBIIBUKCHUS
TUIIOTE3 U OCTPOCHUS HaYYHBIX
TEOPHIL;

— DKCIIEPUMEHT M03BOJISIET
MIPOBEPUTH UCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB;

— (Qusnueckas Teopus 1aeT
BO3MOYKHOCTb OOBSCHSTH SIBIICHHS
MIPUPOJIBI U HAyYHBIE (PaKThI;

— (¢usnueckas Teopus MO3BOJSET
MPEJCKA3bIBATh €IIle HEU3BECTHHIC
SIBJICHUSI U UX OCOOEHHOCTH;

— TIpU OOBSICHEHUH TPUPOIHBIX
SABJICHUW UCTOJIb3YIOTCS
¢buznyeckrue MoJeny;

— OJMH ¥ TOT € MPUPOTHBII
OOBEKT WJIH SIBJICHHE MOXHO
HCCIIeI0BaTh Ha OCHOBE
WCTIOJIb30BaHUS Pa3HBIX MOJIETICH;
— 3aKOHBI (PU3MKH U PU3UUECKUE
TEOPUH UMEIOT CBOU
OTIpeIeICHHBIC TPAHUIIBI
PUMEHUMOCTH

YCTHBIN
WH/IMBUYyaJIbHBINA
OIpPOC, KOHTPOJIBHBIE
TECTUPOBAHUS,
pe3yNbTaThI
BBITTOJIHEHUS u
3aITUTHI
1a00paTOpHBIX PaboT

33




V3. onuceiBaTh PyHIaMEHTATBHBIE onurcaHue GyHIaMEHTATBHBIX YCTHBIN
OTIBITHI, OKA3aBIIIHE CYIIECTBEHHOE OTIBITOB, OKA3aBIINX VHIMBUIYabHBIHI
BJIMSTHUE HA pa3BUTUE PU3UKU CYLIECTBEHHOE BJIMSHHUE Ha OIpOC, KOHTPOJIbHBIE
pa3Butue GU3NKU TECTUPOBAHUS,
pe3yJIbTaThI
BBITIOJTHEHUS u
3aIUTHI
1a60paTopHEIX paboT
V4. npuMeHsTh OJTy4YEeHHbIC 3HAHUS MPUMEHEHHUE MOJYYCHHBIX 3HAHUM | YCTHBIN
JUIS peteHus: GU3NIECKUX 3a/1au JUTSL penieHus (PU3NIeCcKux 3a1ad VHIMBUTyaJIbHBIHA
OIpOC, KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3yJIbTaThI
BBITIOJTHEHUS u
3aIUTHI
71a00paTOPHBIX pabOT
V5. onpenenars xapakrep yTeHue rpaduxos, Gpopmyi, YCTHBIN
¢du3ugeckoro mnporecca JMarpaMm, CXeM, PUCYHKOB, WHIMBUTYaJIbHBIHA
YyepTexkeil; aHaJIn3 MPOIECCOB, OIpPOC, KOHTPOJIbHBIE
XapakTepa U 3aKOHOMEPHOCTEM, TECTUPOBAHUS,
OTHCHIBAEMBIX MU OIMPENEICHNUE: | pe3yiabTaThl
Xapakrepa (U3UYeCcKOro MpoLecca | BHIINOIHEHUS "
o rpaduky, Tabauie, popmyie 3aIIHUTHI
71a00paTOPHBIX pabOT
V6. usmepsth BBIYHCIICHHE UCKOMBIX YCTHBIN
[apaMeTpoB B YCIOBUAX WHIMBUTYaJIbHBIHA
nabopaTopHbIX paboT; OIpPOC, KOHTPOJIbHBIE
IIPOU3BEICHNE U3MEPEHUH C TECTUPOBAHUS,
MIOMOIIIbIO0 U3MEPUTETBHBIX pe3ynbTaThl
pruOOpPOB (PU3MUECKUX BEIMYMH: | BBIMOJIHEHUS u
—  DJIEKTPUYECKOE 3allHUThI
COIIPOTHBIICHUE, 1a00paToOpHBIX paboT
— DOJIC u BHyTpeHHee

COIPOTHBIIEHUE UCTOYHHKA TOKA,
IIPEICTAaBICHUE PE3YIbTATOB
U3MEPEHUH C YIETOM HUX
MOIPELIHOCTEN

V'7. npuBONUTH IPUMEPHI
PaKTUYECKOr0 MPUMEHEHUS
bu3HYeCKuX 3HAHUHN

BrsiBrenne u onucanmne
MPaKTUYECKOTO MPUMEHEHUS
(bu3NYeCKUX 3HAHUI:

3aKOHOB MEXaHHKH,
TEPMOJIUHAMUKHU U
3JEKTPOJIMHAMUKHU B SHEPTE€THUKE;
pPa3IUYHBIX BUJIOB
3J€KTPOMArHUTHBIX U3Ty4YEeHUN
JUTSL pa3BUTHUS PAIo- U
TEJIEKOMMYHUKALIHIA;
KBAaHTOBOU (PM3HKHU B CO3JIaHUU
SIZIEPHOM YHEPTETUKH, JTa3€POB

YCTHBIN
WH/IMBUYaJIbHBINA
OTpPOC, KOHTPOJIBHBIE
TECTUPOBAHUS,
pe3yIbTaThI
BBITTOJTHEHHS u
3aIUTHI
71a00paTOpHBIX PaboT

V8. BocnpyuHUMATh U Ha OCHOBE
MOJIYYEHHBIX 3HAHUM CAMOCTOSITEIBHO

OCO3HAHHOC BOCIPUATHE ©W HaA
OCHOBC MOJIYYCHHBIX 3HAHUU

YCTHBIN
VHAMBU1yaJIbHBIN
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OIICHUBATh WH(OpPMAITHIO

CaMOCTOSITENILHOE OLICHUBaHHE
uHbOpMalMY, COAEpXKallencs B
coobmenusix ~CMU, nHayuHo-
MOMYJISIPHBIX CTaThAX;
HCIIOJB30BaHUE HOBBIX
MH(OOPMAIIMOHHBIX  TEXHOJOTHUI
UL TIONCKa, 00paboOTKHM |

MpeabsIBICHUS HHPOPMAMH 10
(u3MKe B KOMIBIOTEPHBIX 0a3zax
JAHHBIX U ceTsx (cetn MHTepHeTa)

OIIpOC, KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3yJIbTaThI
BBITIOJIHEHUS u
3aIUTHI

nabopaTopHbIX paboT

3HaTh:

31. CMBICT DOHATHH

Bocnpoussenenue GopMyIupoBOK
BaKHEHUIITUX MOHITHH;
MEPEYHCIICHNE CYIIECTBEHHBIX
MIPU3HAKOB; YCTAHOBJICHUE CBS3H
JAHHOTO TOHSTHUSA C IPYTUMH,
paHee chopMHpPOBaAHHBIMU;
IIPUBEICHUE Pa3HBIX CIIOCOOOB
BBIPKEHUS TIOHATHU:

— DJIEMEHTAapHBIN dJIEKTPUYECKUN
3apsiz

— DJIEKTPOMArHUTHOE T0JIe

YCTHBIN
WHAMBHUIYaJIbHBIN
OIpOC, KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3yabTATHI
BBITIOJTHEHUS u
3aIUTHI
71a00paTOPHBIX pabOT

32. cMblict pU3NIECKUX BEITHMYMH

BOCIIpOU3BeieHHE (POPMYITUPOBOK
U IIPEACTABICHUE OCHOBHBIX
(bu3nYeCKUX BeIMUMHAX U UX
CAWMHUIL UBMCPCHU A, IOHUMAHHNC
uX (PU3NYECKOro CMbICHa:

— DJIEMEHTAPHBIN JIEKTPUYECKUI
3apan,

— HanpsKEHHOCTH
JNEKTPUYECKOTO 10,

— Pa3HOCTbH IOTEHLINAJIOB,

— DIIEKTPOEMKOCTb,

— DHEPrus EKTPUYECKOro MOJI,
— CHJIA DIIEKTPUYECKOTO TOKa,

— DJIEKTPUYECKOE HAIIPSHKEHUE,
— DIIEKTPHUYECKOE
COIIPOTHBIICHUE,

— DIJIEKTPOABUXKYILAs CUIIA,

— MAarHUTHBIN MOTOK,

— MHAYKIUSA MarHUTHOTO IO,
— WHAYKTUBHOCTS,

— DHEpPrus MarHUTHOTO MOJIs

YCTHBIN
VHIUBUYJIbHBII
ONpocC, KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3ynbTaThl
BBITIOJIHCHHS "
3allHUThI
1a00paTOPHBIX padOT

33.cMbICH buznyeckux
HPUHIUIIOB u
(popmynmpoBka,
IIPUMEHUMOCTH)

3aKOHOB,
MOCTYJIaTOB
TpaHULIbI

BOCIpOU3Be/IeHNE (GOPMYTUPOBOK
3aKOHOB; UCIOJIb30BAHNE 3aKOHOB
MIPH PEIICHUH 3a71ad;
UCCIIeIOBaHUE U3YUEHHBIX
3aKOHOMEPHOCTEM JJIst
OOBSICHEHUS SIBIICHUM TPUPOIBI;
IIPpaBHUJIbHOC IIOHUMAHHE €TI0
(U3MYECKOT0 CMBICTIA:

YCTHBIN
WH/IUBUTYaJIbHBINA
OIpOC, KOHTPOJIHHBIE
TECTUPOBAHUS,
pe3yIbTaThI
BBITTOJTHEHHS u
3aITUTHI
71a00paTOPHBIX PaboOT
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— 3akoH Kynona,

— 3akod Oma I TTOJTHOM IIETIH,
— 3akoH [Ixoyns - JleHua,

— 3aKOH JJICKTPOMAarHUTHOU
WHIIYKIIAH,

OCHOBHBIE MTOJIOKEHUS U3Y4aeMbIX
(hbU3UYECKUX TEOPUH U X POJIb B
(hopMUPOBaHUH HAYYHOTO

MHPOBO33PEHUS
34. Bkiaja poccuiickux u 3apyoexHsix | [IpeacraBneHne 00 OCHOBHBIX YCTHBIN
YUEHBIX JTanax UCTOPUH Pa3BUTHUS WHAMBHUIYaJIbHBIH
(U3MKY; JOCTHKEHUI POCCUHCKUX | OMPOC, KOHTPOJbHBIC
1 3apyOEeKHBIX YUEHBIX TECTUPOBAHUS,
UX BKJIAJl B HAYKYy U TEXHUKY. pe3yJIbTaThl
BBITMIOJTHEHUS u
3aIlUTHI

71a00paTOPHBIX pabOT

Tunosble 3agaHus IS OLEHKH 3HAHNH, YMeHHI (TEeKyIIHil KOHTPOJIb).
YcTHbI (DPOHTANBHBIA M MHAMBUAYAJBHBIH ONpPOC — /s OLIEHKU 3HaHui31,32,33,

ymenuii ¥Y1,¥Y2,Y4,Y5,Y6, Ha ocHOBE BOIIPOCOB K dK3aMeHaM (4acThb B)

RBoOoo~NoOwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

Tunosele 3agaHus 111 YCTHOTO OIpoOca:
DneKTpoAuHaAMUKa

DNeKTpocTaTUKa

B3anMopeicTBre 3apsyKeHHBIX TEIl.

JIMCKPETHOCTB 3JIEKTPUUECKOIO 3apsiia, 3JIEMEHTAPHbIC FIEKTPUUECKUE 3apsIbl.
DNEeKTPUYECKUM 3apsi.

CrpoeHue aToma, MOJI0KUTEIbHBIE U OTPULATEIbHBIE HOHBI.
SIBiIeHME ANEKTPU3ALUHU TEIL.

3aKOH COXpaHEHUs JIEKTPUUYECKOTO 3aps/a.

3akon Kynona.

DNEeKTpUUYECKOE MOJIE.

HanpskeHHOCTD 371€KTPUUYECKOTo MOJIsl.

[IpuHuMI cyneprno3uiuu nojeu.

I'padnueckoe n3o0pakeHue Mo TOUCUHBIX 3apsI0B.
Pabota 1o nepeMereHnio TOYeYHOro 3apsiia.
[ToTeHunanbHas 3HEPTUS ANEKTPUUYECKOTO TTOJISL.
[Torenmman noss.

PasHocTs moTeHIMaNoB.

[IpoBOHMKY B 3IEKTPUUECKOM IOJIE.

JIMBNEKTPUKH B DJIIEKTPUUYECKOM MoJie. [IusnekTprudeckas IpOHUIAEMOCTb.
[Honsipu3zanus qu3IEKTPUKOB.

DJIEKTpOCTaTUYECKAs 3alUTa.

OnexTpuyeckas EeMKOCTb.

Konpaencarop. D1neKTpoeMKOCTh KOHAEHCAaTOpa

OHeprus 3apsKEHHOI0 KOHAEHCATOPA.

[ToCTOSTHHBIN 3JIEKTPUYECKHM TOK.

VYcnoBus CynecTBOBaHM 3JIEKTPUUECKOT0 TOKa.
XapakTepuCTUKU eKTpudeckoro Toka: Cuia Toka.
XapaKTepUCTUKU AIIEKTPUUECKOT0 TOKA: HAMPSIKEHUE.
XapaKkTepUCTUKU ANEKTPUIECKOTO TOKA: CONPOTUBIICHHE.
3akoH OMa Uit yJacTKa LETH.
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31. [locnenoBarenbHOE COENUHEHHE TPOBOIHUKOB.

32. [lapannenpHOE COSMHEHNE TPOBOTHUKOB.

33. UCTOYHMKH TOKA, BUIbI HCTOYHHUKOB TOKA.

34. OJIC ucTOYHMKA TOKA.

35. 3akon Oma 111 3aMKHYTOM LIEIH.

36. PaboTa 31eKTpuYeCcKoro ToKa.

37. TenmoBoe efcTBHE ANIEKTPUUYECKOT0 TOKa. 3akoH [xoyns—IJlenna.
38. MOIIHOCTh AMEKTPUIECKOTO TOKA.

39. 3aBHCHMOCTB CONTPOTHUBIICHHS PE3UCTOPA OT TEMIIEPATYPHI.
40. [TonsATHE O CBEPXIPOBOAUMOCTH.

41. TTonynpoBoauuku. CoOCTBEHHAs: U IPUMECHAS IIPOBOAMMOCTH TOJTYIPOBOJIHUKOB.
42. IlomynpoBOJHUKOBBIM 1uo. [loaynpoBOAHUKOBBIE TPUOOPHI.
43. DACKTPUUYECKUN TOK B SJICKTPOIUTAX. DIEKTPOIIU3.

44. 3akonsbl snekTponusa. [[pumeHeHre B TEXHUKE.

45. DIIeKTpUUECKUH TOK B ra3ax.

46. CaMOCTOSTENbHBIN 1 HECAMOCTOSITENIbHBIN pa3psiIbl.

47. Ilna3ma.

48. DneKTpUUYECKUl TOK B BaKyyMe.

49. MarauTHoe ToJe.

50. ITocTostHHBIE MATHUTHI, MATHUTHOE MOJI€ 3EMIIH.

51. MarautHoe nose Toka. [IpaBuiio mpaBoit pykwu.

52. IHnyK1ust MarHUTHOTO TOJISL.

53. BuxpeBoii xapakTep MarHUTHOTO TIOJIS.

54. I'paduueckoe n300pakeHNE MAarHUTHBIX TIOJICH.

55. Cuna Amnepa. [IpaBuiio sieBoit pyku.

56. Cuuna JlopeHiia, mpaBuiIo JIEBOH pyKu

57. MarHuTHbI€ CBOMCTBA BEIECTBA.

58. MaruuTHas NPOHHUIIAEMOCTb CPEJIbI.

59. deppomarHeTukH.

60. [IpuHLMD 1eHCTBUS AJIEKTPOABUraTEIS.

61. DnexTpon3mMepuTeNLHBIE TIPHOOPHI.

62. MarHuTHBIN MOTOK.

63. SIBieHue AMEKTPOMArHUTHON MHIYKIIMY M 3aKOH DJIEKTPOMAarHUTHON nHAYKIuN Dapazes.
64. IIpaBuno Jlenma.

65. D/1C uHAYKIMH B ABIKYIIUXCS TIPOBOJHUKAX.

66. CaMOMHTyKITHSI.

67. UHAyKTUBHOCTB.

68. DHeprust MarHUTHOTO MOJIS.

69. [IpuHIUT TEWCTBUS IIEKTPOTrEeHEPATOPA.

Kpurepuu onenuBanus B 1. 3.1.00opMbl 1 METO/1bI OLICHUBAHUS

OT4eThl 110 J1a00PATOPHBIM padoTam

(8 MVYIJIP) — nns ouenkwu 3Hanwmii 31, 32, 33, ymennit Y2, V3, V4, V8§, ¥9:

JlaboparopHas pabotra No 7«l3ydeHue 3aBUCUMOCTH DJIEKTPUYECKOIO COMPOTUBICHHS
MIPOBOJIHUKA OT MaTepuaia.

(Onpenenenue yaenbHOTO CONPOTHUBIEHUS IIPOBOIHUKA)»

Llens paboTel: U3MepuTh yaenbpHOe CONPOTUBICHNE MTPOBOJHNKA, ONPEIETUTh MaTepHall, U3
KOTOPOTO BBITTOJITHEH MTPOBOTHHIK.

Ob6opynoBanue, cpernctBa u3MepeHus: 1. peocrar, 2. wMacmrabHass JHMHEHKa, 3.
IITAaHTCHIIMPKYJIb 4. UICTOYHHUK TOKA, 5. KIIOY, 6. COEAMHUTENIbHBIE MPOBOJA, 7. amMIepMeTp, 8.
BOJIETMETP.

Bormpocs! i1t moaroToBku K padore:
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[louemy nnsi W3roTOBJIEHUS HArpeBAaTENbHBIX JJIEMEHTOB IPUMEHSIOT MPOBOJHUKH C
OO0JIBIINUM yJIETbHBIM CONPOTUBIIEHUEM, A JUIS MOABOSIINX MPOBOJIHUKOB — C MaJIbIM?

JlaGoparopHas pabGotra Ne 8 «M3ydeHue 3aBUCUMOCTH DJIEKTPUYECKOTO CONPOTUBICHUS
MPOBOAHMKA OT MaTepuana (OnpeneneHrue TepMUIECKOro K03 PHUIIeHTa CONPOTUBIICHUS ME/IN )»

Llens paboTel: OnpeaenuTs TEPMUIECKUNA KOIPPHUIUEHT CONMPOTUBIICHUS MEJIH.

O6opynoBanue, cpeacrBa wusMepenus: 1)[Ipubop nans omnpeneneHus TEPMHUUECKOTO
koapdunuenta comporuBienus wmeau, 2)Tepmomerp, 3) Ommerp, 4)Cocyasl c ropsueid u
XOJIOAHOM BOIOM.

Bonpocs! 11t moAroToBKH K padoTe:

1. KakoBa ¢u3nueckas CylHOCTb 3JEKTPUUECKOTO CONPOTUBICHUS?

2. Kak 0OBSICHUTH YBEJIMYCHHUE CONIPOTHBIICHHSI METAJUIOB TIPU HArpEeBaHUH?

3. YKaxuTe NpakTUYECKOe MPUMEHEHHE 3aBHCHUMOCTH CONpPOTUBJICHHSI MPOBOJHHKA OT
TEMIEPATypHI.

JlaGopaTtopHnas padora Ne 9 «M3yuenue 3akoHa Oma 115 MTOTHOM LTI,

[enb paboTer: n3meputh IJIC 1 BHYTPEHHEE CONMPOTHUBIICHUE UCTOYHH "Ka TOKA.

O6opynoBanue: 1) UICTOYHUK TUTAHUS, 2) IPOBOJIOYHBINA PE3UCTOP, 3) amrepMeTp, 4) Ko,
5) BoJIbTMETD, 6) COETMHUTENIBHBIE IPOBO/JIA.

Bonpocs! /u1s moAroToBKH K padore:

1. Vkaxure ycioBus CylIeCTBOBAHHUS 3J1. TOKA B IPOBO/IHUKE.

2. KakoBa poib HICTOYHHKA 3J1. SHEPTUU B JJI. 1Ienn?

3. Uto Ha3bIBaeTCs KOPOTKUM 3aMBbIKaHUEM?

JlaboparopHas pabota Ne 10«M3yuenue 3akoHa Oma /i ydacTKa LEenu»

[lenp paboThI: NPOBEPUTH 3aKOHBI IOCJIEJOBATEIBHOTO M IMAPAJIEIBHOIO COEIMHEHUS
MIPOBOHHUKOB.

O6opynoBaHue: HCTOYHUK TOKa, JiBa IIPOBOJIOYHBIX pE3UCTOpa, pEOcTar, KoY,
COEIMHUTEIbHBIE IPOBOJIA, AMIIEPMETP, BOIBTMETP.

Bormpocs! 151 1OAroTOBKY K padoTe:

1. Tlouemy mocrnenoBaTelbHAs LEMb COMPOTUBICHUI HA3bIBACTCA ACIUTEIEM
HanpsLKeHUN?

2. [louemy menp mapaiienbHO COSTUHEHHBIX COMPOTUBICHUN HA3BIBACTCS IETUTEIEM
AIEKTPUIECKOTO TOKA?

3. Ompenenute o011ee CONMPOTUBICHNE PE3UCTOPOB JJIS KXKJOT0 U3 COeAMHEHUH, eciu Ry
= R2 = R3 =10m.

a) 6) R,
R, R Ry = I
I e | | | R,
]
R =
B) R, r) R,
R, |
R3 B J R R ’f
2 3
— - —1 —t
R = R =

JlaGopatopHas paborta Ne 11 «3y4yeHue sSBICHUS YIEKTPOMArHUTHON HHIYKITUI

[lenp paboThl: [OKa3aTh OAKCIEPHMEHTANbHO TpaBwio JleHma, ompeae JsIonee
HarpaBJIeHUE TOKA MPH IEKTPOMArHUTHONW MHTYKIIHH.

O6opynoBanue, cpeAcTBa U3MepeHus: 1) nyrooOpasHblii MarHur, 2) KaTylIKa-MOTOK, 3)
MUJITHaMIIEPMETD, 4) MOJI0COBOM MarHuT
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Kpurepuu onienuBanus B 11.3.1.DopMbl 1 METOBI OLIECHUBAHUS
TunoBble 3a1aHus 1 oueHkHu 3Hanuii 31, 32, 33, ymennii Y1, Y3, Y6, Y7, V8
(TeMaTHYeCKHIT KOHTPOJIb)
Bapuanr 1
Yacts A
A 1. BenuuunHa, paBHas OTHOIIEHUIO BJEKTPUYECKOrO 3apsjia, NPOLICALIErOo Yepe3
MOIEPEUYHOE CEYEHUE MPOBOJIHUKA, KO BPEMEHHU €T0 MPOXO0KICHUS SBIISICTCA
A. cusoi Toka b. nanpsixenuem B. conporuBnenuem I'. paboroii Toka
A 2. Tpu napsl Jerkux MapuKOB MOABEIICHBI Ha HUTAX. OJHOUMEHHBIE 3aps/ibl UMEET Mapa Mmoj
HOMEPOM ...
A. nepBasi.
b. BTopas.
B. tperss.
I'. HeT npaBUIILHOTO OTBETA. p ?

A 3. ConpoTHUBIIEHHE TPOBOJHUKA B ANEKTPUUYECKOM LIENU C CUJION TOKA 2 A NpU HAPS)KEHUHU
5 B paBHo...
A. 10 Om b. 0,4 Om B. 2,5 Om I'. 4 0Owm
A 4. Tlpu yBeTUYEHUH PACCTOSHUS MKy IByMsI TOUCYHBIMHU 3apsiiaMu B 3 pa3a, cuiia
B3aMMOJICHCTBUS MKy HUMU ...
A. ymensmmiach B 9 pas. b. ymenbmunace B 3 pasa.
B. yBenuumnace B 3 3pasa. I'. yBenuumunace B 9 pas.
A 5. MoOIIHOCTB 3JIEKTPUUECKOT0 TOKA BBIUUCIISIIOT 10 GOpMYIIE. ..
A. P=I/U b. P=UR B. P=U/R ' P=UI
A 6. Ecnu y Tena KOJIM4eCcTBO MPOTOHOB 0OJIbIIE 3JIEKTPOHOB, TO OHO ...

A. He nuMmeeT 3apsaa. b. nonoxurtenabHO 3apsAKCHO.
B. OTpULATCIIBHO 3apsAKCHO. I'. MOXeT OBITH Kak IMOJIOKHUTCIIBHO, TAK U OTPULATCIIBHO
3apPsKCHO.

A 7. PaboTa 37eKTpUYeCKOro TOKa XapaKTePU3yeTCHl. .
A. cUJIOM TOKA Y HANIPSDKEHNEM.
b. HanpspKeHrEM U COIPOTHUBIICHHEM.
B. HanpsbkeHneM, CHIIOM TOKa M BPEMEHEM €T0 IIPOTEKAHMS.
I'. conpoTrBiIeHNEM, CHIION TOKA X BDEMEHEM €TI0 IIPOTEKAHUSL.

A 8. UT00b!I 3alUTUTE NMPHUOOPHI, UYyBCTBUTEIbHBIE K 3J1. OJIIO, HAJIO. ..
A. IoMecTuTh NPUOOPHI B METAJUIMYECKUE SIIUKH.
b. 3a3emnuTh npuodOpHI.
B. Takyto 3aIUTy BBIIOJIHUTD HEIb3S.
I'. cTaBUTB IpEIOXPAHUTENH.

A. 9. Hanpsokenue B anextpudeckod nenu 24 B. Haiinure cuny Toka, €civ CONpOTHBIICHHE

ey 12 Om
A.05A b.2 A B.5A I. 288 A
A 10. JIUdIeKTPUYECKYIO TIPOHUIIAEMOCTh CPEJIbI MPECTABIISET BBIPAKEHHUE. . .
AF= 222% B.F=K qu—qZ : B. F= F : . mpaBUILHOTO OTBETA HET.

B cpene

Yacts b

b1. KakoBa pa3HOCTh NOTEHIIMAIOB JBYX TOYEK JIEKTPUYECKOTO MOJIS, ECIH JUIS IEPEMEILICHUS

3apsiia 2 MkKn mexay sTumu Toukamu cosepieHa padora 0,8 mJIx?
Yacts B

B1. /IBa onMHaKOBBIX MaJEHbKHX IApUKa 00nagaroT 3apsaaMu q; = 6 MK, q2 = — 12 mxKi.

Haxopsrcs mapuku Ha pacctostHun 60 ¢M Apyr OT Apyra B BaKyyMe.

a) oIpeieIUTe CUITY B3aUMOJICHCTBUS MEXY HUMH
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0) yemy OyZeT paBeH 3apsii KAKIOTo [apuKa, eCIH UX MPUBECTH B COPUKOCHOBEHHUE, a
3aTeM pa3BECTH Ha NPEKHEE PACCTOSTHUE
B) ONpPEIETUTE CHUITY B3aUMOICHCTBUS MEXKY IAPUKAMHU B KEPOCHUHE.

Bapuant 2
Yacts A

A 1. DyIeKTpUYECKUM TOKOM Ha3bIBa€TCH. ..

A. ynopsiioueHHO€E ABUKEHUE YaCTHII

b. HanpaBneHHOE IBU>KEHUE 3aPSIKEHHBIX YacTHIL

B. HanpasnenHoe (yrnopsijoueHHOE) ABUKEHUE dJIEKTPOHOB

I'. GecniopsiiouHOE IBI)KEHUE YaCTHI] BEIIECTBA
A 2. CTexJ10 Ipu TPEHUU O IICJIK 3apsiKaeTCH. ..

A. nonoxwutenbHo. b. orpuniarensHo. B. Hu Kak He 3apsxkaercd. ['. mpaBuiIbHOIO

OTBETa HET.

A 3. Cuiia ToKa B IPOBOJIHUKE. ..
A. mnOpsMO OpONOpPLUMOHAJIbHA HANpPsDKEHUIO Ha KOHIAX IPOBOJHMKA M €ro
CONPOTHUBIICHUIO
b. mpsMo mnpornopiuoHanbHAa HAOPsDKEHUIO HAa KOHIIAX IIPOBOJHMKA U OOpaTHO
IIPONOPLHOHAIIBHA €0 CONPOTUBIICHUIO
B. o6paTtHO nponopuroHaibHa HAIPSHKEHUIO Ha KOHLIAX IIPOBOJIHUKA
I oOparHO mpomOpUHOHAIbHA HANpPSDKEHUI0 Ha KOHIIAX IPOBOJHUKA U €ro
CONPOTHUBIICHUIO
A 4. Bripaxxenue 3akoHa KyinoHa umeer BuJI. ..
2
A. 2K u . Bb. Kk %9 . B. kR— . I'. Her npaBuibHOrO OTBETA.
R R 9.9,
A 5. Ilpu nocnenoBaTeabHOM COEMHEHNUU IPOBOJHUKOB 001[e€ COIPOTHBIICHHE. ..
A. paBHO CyMMe€ COIIPOTHBIIEHUH OTJENbHBIX IPOBOJHUKOB.
b. paBHO cymMMe 0OpaTHBIX BETMYMH COMPOTHBICHUN OTAEIbHBIX MPOBOIHUKOB.
B. MeHbl1Ie, YeM CONPOTUBICHUE OTAEIbHBIX TPOBOJHUKOB.
I'. paBHO HYyITIO
A 6. DnexTpuueckuil 3apsaa B MexayHapOJHOW CUCTEME €IUHUL] BBIPAXKAETCA B ...

A. M. b.H B. Ki. I'.A.
A 7. DIIEKTpUUYECKOE HAMPSHKEHUE H3MEPSIETCS B...
A. amniepax b. BosbTax B. mxoynax I'. omax

A 8. Uto Takoe KoH1eHCcaTop?
A. nBa nmpoBoAHMKA (OOKIa K1), COEJUHEHHBIE APYT C APYTOM.
b. nBa npoBoiHUKa (0OKIIAAKK), pa3ielIeHHbIE TOHKUM CIIOEM JTUAJIEKTPUKA.
B. 1Ba yeqMHEHHBIX IPOBOJHUKA.
I'. npoBoIHMK
A 9. Cuny ToKa B IOJIHOW LIETIM XapaKTEPU3YETCsl BBIpAKEHUEM?

U ol c v
AR b. 5 . . I''r
R+r
A 10. Yactuna, o6saaromniasi HAUMEHbBIINM MOJIOKUTEIbHBIM 3apsI0OM, - ITO...
A. HEUTPOH b. anexTpoH. B. non I'. nmpoTton
Yacts b

b1. Yemy paBHa paboTa 3JEKTPUUECKOTO TOKa cuiio 5 A 3a 10 MUHYT, €ClIM YTIOT BKIIIOYECH B
ceTh ¢ HanpspkeHueM 220 B
Yacts B
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B1l. Ha xoHmax HuxpomoBoro mposoaa JuiMHOM 1,5 M u auamerpoM 0,6MM noanepKuBaeTcs

Hanpspkenue 10B. Onpenenure:
a) COIPOTHUBJICHUE MPOBOJA
0) ciity TOKa B IPOBOJIE
Kpumepuu oyenxu:
Obwee uucno bannos 50.

Yacts A Kaxablil BepHbIil oTBET-2,5 0

Yacte b -10 6 (36-iepeBon B cuctemy CH,46-onpenenenue Gopmyibl,30-MaTeMaTHy.

pacyer)

Yacte B-156. (BepHOE pelieHne Kaxaoro srama-5 0)

OreHka no TpaAuIIMOHHON CUCTEME

% BBIIOJHEHUS

«5» - OTIIUYHO 86-100

«4» - xoporio 76-85

«3» - yIOBIETBOPUTEIHLHO 61-75
«2» - HEYyTOBIIETBOPUTEIHHO 0-60
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3.2.5. Paznea 4. JJIEKTPOANMHAMMUKA (KOJIEBAHHUSA U BOJIHBI. OIITUKA)

Pe3yabTarbl 00yueHUus1: yMeHusl,

OcHOBHBIE TOKA3ATEJH OLEHKU

®opMa U METOIbI
KOHTPOJISI M OLIEHKH

3HAHUS, OCBOEHHbIE KOMIEeTEHIHH pe3yJbTaToB pe3yJbTaToB
00y4eHust
YMeTs:
V1. onuchIBaTh U OOBSICHATH onucanue QyHIaMEHTATbHBIX YCTHBIN
pe3yNbTaThl HAOIIOICHUN 1 Ha0JII0/IEHUH 1 SKCIIEPUMEHTOB WHAMBHUIYaJIbHBIH
IKCIIEPUMEHTOB (U3HYECKUX SIBICHUN U 3aKOHOB; | OMPOC, KOHTPOJIbHBIC
00BsICHEHHE SIBJICHUN IPUPOJIBI U | TECTUPOBAHMS,
B TEXHHKE; PE3YIIbTATHI
OIKCaHUe U OObSICHEHHE BBITMIOJTHEHUS u
PE3yNIbTaTOB HAOMIOACHUIA U 3alIUThI

9KCIIEPUMEHTOB:
— pacrpocTpaHeHHe
OJICKTPOMArHMTHBIX BOJIH,

— JUCTIepCHI0, HHTEP(EPEHIHIO
1 TU(PaKIHIO CBETA,

71a00paTOPHBIX pabOT

VY2. npuBOIUTH MPUMEPHI OTBITOB

OIMCAaHHUE OIIBITOB,
WLTIOCTPUPYIOIUX (hakT TOro, 94T
— HaOJIIOJIeHUs U SKCIIEPUMEHT
CIIy>KaT OCHOBOH JJIsl BBIIBUKCHUS
TUIOTE3 U IOCTPOEHUS HAYUHbBIX
TEOPHIL;

— DKCHEPHUMEHT IO3BOJISET
MIPOBEPUTH UCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB;

— (¢usnyeckas TeopHs 1aeT
BO3MOYXHOCTb OOBSICHSTH SIBJICHUS
MIPUPOJIBI U HAyYHBIE (PaKThI;

— (¢usnueckas Teopus MO3BOJSET
MIpe/ICKa3bIBATh €I1I€ HEN3BECTHHIE
SBJICHUSI U X OCOOEHHOCTH;

— TpU 00BSACHEHUU MPUPOTHBIX
SIBJIEHUM MCIIOJIb3YIOTCS
¢buznyeckue MoJeny;

— OJIUH U TOT K€ IPUPOIHBIN
O0BEKT WM SBJICHUE MOXKHO
HCCIIEIOBaTh HA OCHOBE
HCIIOJIb30BAaHUs Pa3HBIX MOJEIIEH;
— 3aKOHbI PU3UKU U PU3NYECKUE
TEOPUU UMEIOT CBOU
OIIpEEIICHHBIE TPAHULIBI
MIPUMEHUMOCTH

YCTHBIN
VHIUBUYJIbHBIN
ONpocC, KOHTPOJIbHBIE
TECTUPOBAHUS,
pe3yNbTaThl
BBITIOJIHCHHS "
3allUThI
1a00paTOPHBIX pabOT

VY3. onuceiBaTh pyHAAMEHTAIBHBIE
OTIBITHI, OKa3aBIINE CYIIECTBEHHOE
BJIMSIHUE Ha pa3BUTHE HUBUKU

onucaHue (PyHJaMEHTaIbHbIX
OTIBITOB, OKA3aBILIUX
CYLIECTBEHHOE BJIMSHHUE Ha
pasButue GU3NKU

YCTHBIN
WHIUBUYTbHBII
OIpOC, KOHTPOJIbHBIE
TECTUPOBAHUA,
pe3yJIbTaThl
BBITIOTHEHH S u
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3aIIUTHI
71a00paTOPHBIX PaboOT

V4. npuMeHsITh OTy4YEeHHbIC 3HAHUS MPUMEHEHHUE MOJYYCHHBIX 3HAHUN | YCTHBIN
JUTSL pelieHust (GU3MUeCKUX 3a1ad JUTSL penieHus (PU3MYeCcKux 3a1ad VHIMBUTYyaJIbHBIHA
OIpOC, KOHTPOJIbHBIE
TECTHUPOBAHUS,
pe3yJIbTaThI
BBITIOJTHEHUS u
3aIUTHI
1a60paToOpHEIX paboT
V5. onpenensTs XapakTep yTeHue rpadukos, Gopmyi, YCTHBIN
¢du3ugeckoro mnporecca JUarpamm, CXem, pUCyHKOB, VHIMBUTYaJIbHBIHA
yepTexkeil; aHaJIu3 MPOLECcCOB, OIpOC, KOHTPOJIbHBIE
XapakTepa U 3aKOHOMEPHOCTEM, TECTHUPOBAHUS,
OIMCHIBAEMBIX UMH OIPEJICIICHUE: | pe3yibTaThl
XapakTepa (U3MUecKOoro mporecca | BBIIIOJIHEHHS "
o rpaduky, Tabauie, popmyine 3aIHUTHI
71a00paTOPHBIX pabOT
VY6. usmepsathb BBIYHCIICHHE UCKOMBIX YCTHBIN
MapaMeTPOB B YCIOBUAX WHIMBUTYaJIbHBIHA
nabopaTopHbIX paboT; OIpPOC, KOHTPOJIbHBIE
MIPOU3BEICHUE U3MEPECHHM C TECTHUPOBAHUS,
MTOMOIIBIO0 U3MEPUTENBHBIX pe3ynabTaThl
prOOPOB (PM3MUECKUX BEIIUYMH: | BBIMOJTHCHHUS "
— [OKa3aTelb IPeIoMIICHUS 3aIUTHI

BEILIECTBA,
— ONTHUYECKYIO CWILY JINH3BI,
— JUIMHY CBETOBOW BOJIHBI,
MIpEACTABICHUE PE3YyJIbTaTOB
HU3MEPEHUH C YYETOM UX
MIOTPEIIHOCTEN

1a00paTOPHBIX pabOT

V7. npuBONTH IPUMEPHI
PaKTUYECKOI0 MPUMEHEHUS
bu3HYeCKUX 3HAHUHT

BersBiieHne u onucanue
IIPAKTUYECKOr0 IIPUMEHEHHUS
(u3MYECKUX 3HAHUI:

3aKOHOB MEXAHUKHU,
TEPMOJIMHAMMKHU U
JJIEKTPOJMHAMUKYU B DHEPIETHUKE;
pa3INYHBIX BUJIOB
3JIEKTPOMArHUTHBIX U31y4YEHUN
JUIS pa3BUTHUA pajuo- U
TEJIEKOMMYHUKALIHIA;
KBaHTOBOH (PM3UKHU B CO3JAHUN
AJIEPHOM SHEPreTUKH, J1a3€POB

YCTHBIN
VHAMBHUIYalbHBIHA
OIpPOC, KOHTPOJIBHBIE
TECTHUPOBAHUS,
pe3yabTATHI
BBITIOJTHEHUS u
3aITUTHI
1a00paTOPHBIX pabOT

V8. BocnpyuHMMATh U HA OCHOBE
MIOJIyYEHHBIX 3HAHUI CAMOCTOSITEIILHO
OLICHUBATh HH(OPMALIHIO

OCO3HAHHOE BOCIPHSITHE U Ha
OCHOBE  TOJY4YEHHBIX  3HAHHA
CaMOCTOSTEILHOE OLlICHUBaHHE
uH(popMaluK, CoOJepKallecs B
coobmenusix ~CMU, nHayuHo-
MOMYJISIPHBIX CTaThiX;
HCIIOJIB30BAaHUC HOBBIX
MH(OOPMAIIMOHHBIX ~ TEXHOJOTHUI

YCTHBIN
WH/IUBUTYaJIbHBINA
OIpPOC, KOHTPOJIBHBIE
TECTUPOBAHUS,
pe3yIbTaThI
BBITTOJTHEHHS u
3aITUTHI
71a00paTOpHBIX PaboOT
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UL TIOWCKa, 00paboTKu |
MpenbsIBICHUS HHPOPMAIMHA 10
(u3uKe B KOMIBIOTEPHBIX 0a3zax
JTAHHBIX U ceTsx (cetu MHTepHera)

3HaTh:

31. CMBICT DOHATHH

Bocnpoussenenue GopMyIupoBOK
BaKHEHUIITUX MOHITHH;
MIEPEUNCIICHUE CYIIECTBEHHBIX
MPU3HAKOB; YCTAaHOBJICHUE CBSI3U
JTAHHOTO TOHSITUS C IPYTUMH,
paHee COPMHPOBAHHBIMU;
MIPUBEJCHUE PA3HBIX CIIOCOOOB
BBIPA)KCHUST TIOHSITHIA:

— DJIEKTPOMarHUTHBIC
KOJIcOaHMs,

— DIIEKTPOMAarHUTHOE IOJIE,

— DIIEKTPOMAarHUTHAs BOJIHA,

YCTHBIN
VHAMBHUIYaJIbHBIH
OIpPOC, KOHTPOJIbHBIE
TECTHUPOBAHUS,
pe3yabTaThI
BBIMIOJTHEHUS u
3aIUTHI
71a00paTOPHBIX pabOT

32. cMbICH (pU3HUECKUX BEITHMYNH BOCIIpOU3BeIeHHE (DOPMYITHPOBOK | YCTHBIN
U MIPEACTAaBICHUE OCHOBHBIX WHUBUTyaJIbHBIN
(U3HUECKUX BEIIMYMHAX U UX OIpOC, KOHTPOJIbHbBIE
€MHUL U3MEPEHNUs; IOHUMAaHHE TECTUPOBAHUS,
UX QU3NYECKOTO CMBICTIA! pe3ynbTaThl
— TII0Ka3aTesb IPEeJoMJIICHHUS, BBITNIOJTHEHUS u
— ONTHYECKAs CUJIa JTUH3BI 3allMThI
71a00paTOPHBIX pabOT
33.cMpicm  (U3MYECKHX  3aKOHOB, | BOCIIPOM3BEJCHHUE ()OPMYIUPOBOK | YCTHBIH
MPUHIUIIOB u MOCTYJIATOB | 3aKOHOB; UCIIOJIb30BAHUE 3aKOHOB | MUHJIWBUAYaJIbHBIN
(opmynuposka, TpaHULbl | IPU PELIEHUH 3a/1a4; OIpOC, KOHTPOJIbHbBIE
IPUMEHUMOCTH) HCCIEA0BaHUE U3YUEHHBIX TECTUPOBAHUS,
3aKOHOMEPHOCTEM JJIst pe3yJIbTaThI
OOBSICHEHUS SIBJICHUN TTPUPOJIBI; BBITIOJIHEHU S u
MpaBWJIbHOE TTOHUMAaHUE €T 3aIlUTHI

(bu3MYEeCKOro cMbIcia:

— 3aKOHBI OTPAXKEHUS U
IIPEJIOMIICHUS CBETA,

OCHOBHBIE TOJIOKEHHS N3y4aeMBbIX
(u3MYECKUX TEOPU U UX POJIb B
(hopMHUpPOBaHUN HAYYHOTO
MHPOBO33PEHUS

1a00paTOpHBIX PaboT

34. BKJIaJ] pOCCUICKHX U 3apyOeKHBIX
YUEHBIX

IIpencraBnenne 06 OCHOBHBIX
JTanax UCTOPUHU Pa3BUTHS
(bU3MKN; TOCTHKEHUN POCCUHCKUX
1 3apyOEKHBIX YUEHBIX

UX BKJIAJ B HAYKYy U TEXHUKY.

YCTHBIN
WHIUBUYTbHBIN
OTpPOC, KOHTPOJIbHBIE
TECTHUPOBAHUS,
PE3YIbTATHI
BBITIOJTHCHUS "
3aIUTHI
71a00paTOPHBIX pabOT

Tunosble 3agaHust I OLEHKH 3HAHMI, YMeHHUI (TeKyLIUi KOHTPOJIb).

YcrHBI (PPOHTAJNBHBI M HWHIAMBHAYAJIbHBIA ONPOC — 1 OLEHKM 3HaHui31,32,33,
ymenuii Y1,¥Y2,Y4,Y5,Y6, Ha oCHOBE BOIIPOCOB K dK3aMeHaM (4acThb B)

TunoBsle 3aaHUsI 1JISI YCTHOTO OMPOCa:
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MexaHnueckre KoueOaHusl.

AMIUTATY/A, IEPUOI, YacTOTa, (ha3a KojeOaHwmil.
I"apmonnueckue konebaHus, ypaBHEHHE KOJIeOaTEIbHOTO ABMKCHHUS.
[IpeBpatenue sHepruu Npu KoaeOaTeIbHOM JIBHKEHUU.
CB00OO/IHBIE U BBIHYX/ICHHBIE KOJICOAHUSI.

Pe3onanc.

MexaHu4eCcKHe BOJIHBI.

CgoiicTBa MEXaHUYECKUX BOJIH.

JInmHa BOJIHBI.

0. 3ByKOBBIE BOJIHBI.

11. VabTpa3Byk U €ro UCHOJIb30BAaHUE B TEXHUKE U MEIULIMHE.

12. IlepeMeHHBIH TOK.

13. Tpanchopmarop.

14. TIpousBoncTBO, epenaya u NoTpedIeHne AIEKTPOIHEPTUH.

15. TIpoGrembl 3HEPrOCOSPEIKESHUS.

16. TexHuka 6€30MaCHOCTH B OOPAIIEHUH C AICKTPUICCKUM TOKOM.

HBoo~NoR~WNE

17. KonebarenbHblil KOHTYp. [IpeBpartiieHre sHepruu B Kose6aTeIbHOM KOHTYDE.

18. CB0oOOMHBIE JIEKTPOMAarHUTHBIC KOJICOAHHUS.

19. BeIHYXICHHBIE IEKTPOMAarHUTHBIC KOJICOAHUSI.

20. JleiicTByromye 3HAYCHNE CUIIBI TOKA M HATIPSHKECHHUS.
21. KonpeHcarop U KaTyIIKa B e EPEMEHHOTO TOKA.
22. AKXTHBHOE CONIPOTHUBIICHHE.

23. DNeKTpUYecKuil pe3oHaHC.

24. DneKTpOMarHuTHOE IoJie

25. DIeKTpOMarHUTHOE MOJIe U AJIEKTPOMArHUTHBIE BOJIHBL.
26. CKOpOCTbH AJIEKTPOMArHUTHBIX BOJIH.

27. TlpuHIUIBI paAHOCBS3U U TEICBUICHHUS.

28. CBer Kak dJIEeKTPOMarHUTHAs BOJIHA.

29. 3aKOHBI OTPAKEHHSI CBETA.

30. 3axoHBI IPETOMIICHHUS CBETA.

31. [TomHoe BHYTpEHHEE OTPAKEHHE.

32. Jlunza.

33. OcCHOBHBIE XapaKTEPUCTHKH JIMH3BI.

34. ®opmyna TOHKOH JTUH3BI.

35. [octpoenue n300pakeHUsI B TOHKUX JIMH3AX.

36. OnTHueckas cuja JUH3BI.

37. YBenu4eHue JTUH3EI.

38. I'ma3z. Ouku. OnTuveckue mpruodopsI.

39. [ucnepcus crera.

40. KorepeHTHOCTbh 1 MOHOXPOMAaTHYHOCTb.

41. Unrepdepenuus cpera.

42. Jludpakuus ceera.

43. Tlonspu3zanms cBeTa.

44, PasmuuHbIe BUBI 3JICKTPOMArHUTHBIX I/I3J1y‘-IeHHf/'I, HUX CBOICTBA U MPAKTUYCCKUC

MIPUMEHEHUS.
45. Paspematoiasi CiocOOHOCTh ONTHYECKUX TPUOOPOB.
Kputepun onennBanus B 11.3.1.@0OpMbI U1 METOABI OLICHUBAHUS
Otuersl N0 1200paTOPHBIM padoTam
(8 MVJIP) — nnis ontenku 3nanuit 31, 32, 33, ymenuit Y2, V3, V4, V8, V9.
JlaboparopHnas pabota Ne 12 «3mepeHue mokaszaTesns IPeTOMICHUS CTEKIa
Ilenr  paboThl: W3MEpPUTHh  TMOKa3aTelb  MPEJIOMJICHUS  CTEKJa
MJIOCKONapaAIIeIbHON MJIaCTUHKH.

C

MOMOILILIO
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Ob6opynoBanue, CpeAcTBa U3MEpeHus: 1) IIockonapauienbHas IIACTHHKA CO CKOIICHHBIMH
TpaHsIMHU, 2) THHEIKA U3MEpUTENbHAS, 3) YTOJbHUK YYEHUUECKUN

Jlaboparopuas padota Ne 13 «M3ydeHne n300pakeHusI IPEIMETOB B TOHKOM JTUH3E»

Lenb pabotsl: OmpeneneHue riaBHOro (POKYCHOTO PacCTOSHUS U ONTHYECKON CHIIBI IMH3bI

O6opynoBanue: cooupaTelbHas JIMH3a, CBeua, MacIITaOHas TMHEHKA, SKpaH OeIbIi.

Bonpocs! /1 moAroToBku K padore:

1. Ha pucyHke noka3aHbl IIOJ0KEHUS INIABHON onTHUecKoi ocu uH3bl OO1, cBeTsILUiCS
Toukn A U ee uzobpaxeHus A'. HaliTh moIOKeHHe IHH3BI, ONPENCINTh COOMPAIOIIAs OHA HIIH

paCCGI/IBaIOH.IaH
Al

o) 01

2. Jlatb ompenenenue KodpPUIMEeHTa THHEHHOTO YBEINYCHUS JINH3BI.

3. JlaTb ompeneneHne ONTUYECKOW CHIIBI JINH3HI.

Kpurepun onennBanus B 11.3.1.0OpMBI 1 METOABI OLICHUBAHUS

Tunosble 3aganus A8 oueHku 3HaHuii 32, 33, ymenunii Y1, Y3, V5, V7, ¥8, ¥9

(TeMaTHYeCKHIT KOHTPOJIb)
Bapuanr 1
Yacts A

A 1. Konebanus B cucTeMe, KOTOPbIE BO3HUKAIOT MOCIIE BBIBEACHHUS €€ U3 MOJIOKCHHS PABHOBECHS,
Ha3ELIBAIOTCA. ..

A. 9JIEKTPOMArHUTHBIMU KOJIEOAHUSIMU B. BBIHYXIEHHBIMH KOJICOAHUSMU

B. cB0OOIHBEIMH KOIEOaHUSIMU I'. MexaHMYECKUMH KOJICOaHUSIMMU.
A 2. KosiebaTenbHbIl KOHTYp M300pakaeT cxema

A. a. :
I 1l I
! il 1
a) 6) B) r) A}
A 3. I/IHHyKTI/IBHOC COIMIPOTUBJICHUC KOJIE0ATEIILHOTO KOHTYpPa MOXKCT OBITH OIIPEACICHO BBIPAKCHUCM

=2
1 . B.24 T 2zv-L
2nv-L 2

A 4. [lelicTBytoliee 3HaY€HUE IEPEMEHHOT0 HAIPSDKEHUS UMEET BU/L:

Um\/i Um
b, —/—— r.—

b.
B.
I.

5w oo

A. Um B. Umcos wt

A 5. AMIumMTy1a rapMOHUYECKHX KoJieOaHni cruthl Toka paBHa 10 A. JleficTByroIIIee 3HaUeHHE CHITBI TOKA
paBHoO...

A. 10 A b. 14 A B.7A r.9A
A 6. IIpu yMeHbILIEHHH YaCTOTHI IIEPEMEHHOI0 TOKa B 2 pa3a eMKOCTHOE CONPOTHUBIICHHE KOHJIEHCATOPA. . .
A. ymensmmrcs B 4 paza b. ymenpmmrTes B 2 pasza
B. yBenuuwnrcs B 4 paza I'. yBenuuntcs B 2 paza
A 7. DnexTpoMarHuTHas BOJIHA B BAaKyyMe PacIpOCTPaHSIETCH. . .
A. MTHOBEHHO. B. co ckopoctero 300 m/c
B. co ckopocTsio 3-10%m/c. I'. co ckopocTthto 300kM/4.
A 8. Cua mepeMeHHOT0 TOKa MEHSIETCS TI0 3aKOHY ...
A. | = | cosmt b.1= Imcos2(92t
B. | = Icos(ot+m/2) I.1=i/lR
A 9. Kakosa eguauIa m3MepeHns EMKOCTH KOHIeHcaTopa?
A. cexyHaa b. repn B. dapana I'. repu

A 10. ®opmyna, BeIpakaromias Iepruoa COOCTBEHHBIX KOJIeOaHUI KOHTYpA. ..
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L
A. T=27IJ; B.T=2z¥LC  B.T=2zLC TI.T=210C

Yacts b
B1. ITo npuBeeHHBIM Ha rpadUKe JAHHBIM 3aBHCHMOCTH CHIBI TOKa |
| B KaTymIke naeamsHOrO KOJIe0aTenbHOr0 KOHTYpa, HHAYKTUBHOCTh 0,1
KOTOPOTO
L= 5mI'H, OoT BpeMeHHn tompenenuTe MaKCUMaIbHYIO SHEPTHIO
W, 31eKTpoCcTaTH4YecKOro Mojs KOHTypa. 0
Yacts B 5 10\ 15 2 t\
B1. KoneOaTenbHbIN KOHTYP COJAEPKUT KATYIIKY C WHIYKTUBHOCTHIO
u koHneHcatop eMkocThio 3 nd. Cuia Toka B KOHTYpe MEHSETCS

-0,1
CO BPEMEHEM COTJIAaCHO YPaBHEHUIO
I= - 0,2 sin(400xt) A. Onpenenuts:
a) mepuoA KouebaHuit 0) MHOYKTUBHOCTD KaTyIIKH B) MaKCUMAaJIbHYIO CHUJIY TOKa
BappanT 2
Yacte A

A 1Konebanus B cucteMe, KOTOpbIE CYHIECTBYIOT MO ACHCTBHEM BHEITHEH EPHOANICCKOM CHITBI
Ha3bIBAIOTCHL. ..

A. 2JIEKTPOMAarHUTHBIMU KoJIeOaHUSIMUA  b. BEIHYKJICHHBIMU KOJIeOaHUSIMU

B. cB0oOOIHBIMU KOJIEOAHUSIMU I'. MexaHHYECKUMH KOJIEOaHUAMU.
A 2. KonebatensHbIN KOHTYp M300pakaeT cxema

A. a.
B. 6. 1
B. B. ¢
i i I L]
a) 6} B) r) 3.4
A 3. EMKOCTHOE CONPOTHBIIEHUE KOJIEOATEILHOT'O KOHTYPa MOXET OBITh OIPE/IeNICHO BHIPaKEHUEM

.2
1 g &~ B.2nC L. 27v-L

2zv-C 2

A 4. [leficTBytoliee 3HaYCHIE CHIIBI TOKa UMEET BU/T;

Im\/E Im
2

I

B. Imcosat T. 7

A 5. AMIUIMTYIa TapMOHMYECKHX KojleOanuii HanpsokeHus pasHa 110 B. JleiicTByromee 3HaueHue
HaNpsDKEHUS PaBHo. ..

A. Im b.

A.100B b.140B B.80B I.s0B
A 6. [Ipu yBenM4eHNHN 9aCcTOThI IEPEMEHHOTO TOKa B 2 pa3a eMKOCTHOE COMPOTUBIIEHNE KOHIEHCATOPA. . .
A. ymensmmrcs B 4 pasza b. ymenpmmres B 2 pasza
B. yBenuuures B 4 pasza I'. yBenuuures B 2 pasza
A 7. DIeKTpOMarHuTHAas BOJHA B BAKyyMeE PaclpOCTPAHSICTCS. . .
A. MTHOBEHHO. B. co ckopoctbio 3-10°m/c
B. co ckopocTbo 300km/4. I'. co ckopoctbio 300m/c
A 8. [lepemeHHOE HAaNPSYKEHNE MEHAETCS 110 3aKOHY. ..
A. U=U,cosmt B. U=U,,cos2m°t
B. U=Uycos(ot+n/3) I'. U=i/R
A 9. KakoBa eauHHIIa U3MEPEHUS MHIYKTUBHOCTH KaTYIIKH?
A. cekyHIa b. repu B. dapana I'. renpu

A 10. ®opmyna, BeIpakaromias meproa cCoOOCTBEHHBIX KoJeOaHNi KOHTYpA. . .
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L
_ |
T=2nJ; Bb. T=2n ¥LC B.T=2n LC r.
T=2nowCA..

Yacts b
b1. Ilo npuBeneHHpIM Ha rpaduke JaHHBIM 3aBUCUMOCTH CHJIBI
Toka | B Karymike HIealbHOTO KOIe0aTeNbHOr0 KOHTYpa,
WHAYKTHUBHOCTH KoToporo L = 25 mkl'H, OoT BpemeHH
tonpenenute MaKCHUMAIbHYIO SHEPTUIO W,
JIEKTPOCTATHUECKOT'O TIOJII KOHTYpa.
Yacts B

0,1

0

-0,1

5 10 15 2

t\

B1. KonebarenbHplii KOHTYp CONEPXKHUT KaTymKy ¢ HHAyKTHBHOCTHIO 0.1 ['H 1 xongeHncatop. Cuna Toka B

KOHTYpE MEHSETCS CO BPEMEHEM COTJTIACHO YPaBHEHHUIO
I=- 0,1 sin(200xmt) A. OnpenenuTb:
a) epuoa KoieOaHuit

Kpumepuu oyenxu:
Obwee uucno bannos 50.
Yacte A Kaxplil BepHbIil oTBET-2,5 0

0) EMKOCTh KOHCHCATOpa

B) MAaKCUMAJIbHYIO CUJTy TOKa

Yacte b -10 6 (36-nepeBox B cucremy CU,46-onpenenenue hopmyibl,30-MaTeMaTuy.

pacyer)
Yacte B-156. (BepHOE pelieHne Kaxaoro ramna-5 0)

OreHka no TpaJauIIMOHHON %
cucTeme BBITTOJTHEHHS
«5» - OTIIUYHO 86-100
«» - xopouo 76-85
«3» - yIOBIIETBOPUTEIBHO 61-75
«@» -
0-60
HEYJIOBJIETBOPUTEIILHO
Bapuanr 1
Yacte A

Al. Ha pucyHke noka3aH npeaMeT
MN u miockoe 3epkano. Kakoe u3
M300paKeHUI TpeIMeTa SIBIISIETCS
BEPHBIM?

A. Ha pucyske 1.
b.Ha pucynke 2.
B. Ha pucynke 3.
I".Ha pucyHnke 4.
A2. UnTepdepennus cBeTa 31o0. ..

2 _*s
mpgzmm 3¢prano
o1
5 o4

A. HamoXeHUE KOICpCHTHBIX BOJIH, IIPH KOTOPOM MPOUCXOAUT PACHPCACICHUC

PE3yIBTUPYIOUINX KOJIEOAHUH B IPOCTPAHCTBE.
b. crnoxenue BoJH 1000 IPUPOIBI.
B. HanoxxeHue BOJIH 110001 IPUPOJIBI.
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I'. pa3noxeHre CBETOBBIX BOJIH IIPH MTPOXOKIACHUH Yepe3 MPU3MY.
A 3. JIyu cBeTa majjaet Ha OTPaXarollyt0 NOBEPXHOCTH MO/ yIIOM 50°  Heit. Kakos YTOJ MEXKIY
MAJAr0IIUM U OTPAKCHHBIM JTydam?
A. 50° 5.40°  B.100° r. 80°
A4. YcnoBue HaOMIONEHUS ITaBHBIX MAKCHMYMOB B CIIEKTpE TU(PPAKIIMOHHOMN PEIIETKH C IEPUOIOM
d mox yriaom o...
A. dsing = kA. b. dcoso = kA. B. dsinp =(2k + 1)A/2.  T'. dcoso =(2k + 1)A/2.
AS.Ilpenmer kakeTcst HaM O€JbIM, €CJIU OH ...
A. OTMHAKOBO OTPAXKAET BCE MAAIOIINE HA €TO JIYYH.
b. olnHaKkoBO MOTrIIOIIAET BCE MaIal0Ue Ha €ro JYyYH.
B. o1MHAKOBO TOTJIONIAET U OTPaKaeT BCE MAJIAIOINIUE HA €T0 JTYUH.
I'. onMHaKoOBO MpeNoMIISIET BCe MaAa0IKe Ha ero JIy4u.
A6. JInH30i1 Ha3bIBAIOT. .

A. mpo3padHoe Teso, OrpaHUYEHHOE C(HEePUUECKON TOBEPXHOCTBIO. b. npo3pauHoe Teo.
B. Teno, orpanndeHHOE ChepUIeCcKOil MOBEPXHOCTHIO. I'. crexisiHHOE TETIO
A7. Ha pucyHke nokasas xoa jy4deit uepes nuH3y. Kakoil oTpe3ok siBiisiercst HoKycHbIM
paccrositHuemM?
A. AE.
B. BE. ,9 1D
B. CE. i, A
I'. OE. /
AR. Enunniia onTH4ecKOW CUJIBbI IUH3EI. . .
A. meTp. b. pagnan. B. BOIIBT. I'. nuontpus.
A9. Crextp 310...
A. pagy)KHas II0JIOCKa CBETA. b. nyu cBera.
B. mpubop st HabnroieHNS CBETOBBIX siBJIEHUNA. . pasHOoOpa3ue yero-iuoo.
A10. ®opmyrna TUHEHHOTO YBEIUYEHUS JINH3HL. . .
A. IT'=f/F b. I'=f/d B. I'=fd I'. I'=Fdf
Yacteb

b1. Onpenenute nepuon AuGPaKIIMOHHON PEIIETKH, €CIIH MPHU €€ OCBEIEHUH CBETOM C ATUHOM

BOJIHBI 656 HM MakCUMyM BTOPOTO MOPsAIKa BUIEH o1 yriom 30°.
YacteB

B1. IlocTpouts n3o0paxenue npeamera AB, kakum oHo Oyner?

A
B \

A F O F
v
Bapnanr 2
Yacte A
A 1. KorepeHTHbIMU Ha3bIBAIOTCS BOJIHHI ...
A. eciii OHM UMEIOT OJIMHAKOBYIO YaCTOTY U aMILIUTYAY; 2 3% 8

b. ecu OHM UMEIOT OJIMHAKOBYIO AMIUIMTYAY;

T SepKaiio
o1




B. ecnu oHM HIMEIOT OAMHAKOBYIO YaCTOTY U Pa3HOCTh (a3, paBHYIO HYIIIO;

['. ecnu oHM UMEIOT OJIMHAKOBYIO YAaCTOTY M PAa3HOCTh (pa3, HE3aBUCSIIYIO OT BpEMEHHU.

A 2. Kakas U3 TOUEK Ha PUCYHKE ABJIIETCS N300paKEHUEM TOUKH 2 B IUIOCKOM 3epKajie?
A.1 b2 B.5 I'.4
A 3. XapakTep CBETOBBIX BOJH. ..

A. moriepeuHsie b. B BakyyMme NpoJ10JIbHBIE, B CPeJie MONepEeUHbIe

B. npononeHsIe, I'. BepHOrO OTBETA HET

A 4. . Ha pucynke n3o0paxxeH X0/ OTpaxeHHOro ty4a. Ha kakoM U3 BapHaHTOB IPABUIILHO ITOCTPOCH

MaJaromuni 1y4?
A. Ha pucyHke 1
b. Ha pucynke 2
B. na pucynke 3

I'. Ha pucynke 4 1 2
A 5. [Ipu IpOXOXKICHUH CBETA Yepe3 INIACTUHY TypMAJIMHA TPOUCXOJIHUT €10 ...

A. nucnepcus b. nmonsipuzanus B. mudpakmus I'. Uarepdepennus
A 6. Bonee onTu4ecku 1I0THAS cpefa. .. Al b. 1l

A 7. MOHOXpOMAaTHYECKHUM CBET. ..

A. Genbiii cBeT  b. paccessHHbIif cBeT B MHOrOUBETHBINM cBeT  |'. OIHOIBETHBIN CBET

AS8. Ha nunH3y najaer jyy, napasuienbHbli [NTABHOW ONTHYECKOM OCH.

Kak nmoiier nyd 1mocie mpeaoMIeHns B JIUH3e? 1 A
A.1. B.2. B3. T4 \XA

A 9. U3myyaror 11 0ObIYHbIE HCTOYHUKH CBETAa KOT€PEHTHBIE BOJIHBI?

A. na b. et
B. anextposniamna—na, rraMst Koctpa—Her ['. BEpHOro oTeera
HeT \L’
A 10 . ®opMysia TOHKOM JIMH3HL. ..
A = b. = B. = r. =
Yactsb

Omnpenenutpb yrosl OTKJIOHEHUS Jiyuel 3e1eHoro ceeta (A = 0,55 MKM) B CrieKTpe nepBoro nopsaka,
MOJyYEHHOM C IOMOIIbI0 AU(PPAKIMOHHON pelieTku, nepuoa koropoi paseH  d = 0,02 mm.

YacteB

B1. Iloctpouts n3o0paxenue npeamera AB, kakum oHo Oyner?
A
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Kpumepuu oyenxu:
Obuwee uucno bannos 50.
Yacte A Kaxablil BepHbIil oTBET-2,5 0

Yacte b -10 6 (36-iepeBon B cuctemy CH,46-onpenenenue Gopmyibl,30-MaTeMaTHy.
pacyer)

Yacte B-156. (BepHOE pelieHne Kaxaoro sramna-5 0)

OrneHka 1o TpaguiMOHHON cucTeMe | % BBITTOJTHEHUS

«5» - OTIANYHO 86-100
«4» - xopo1Io 76-85
«3» - yIOBIETBOPUTEIHHO 61-75

«2» - HEYyTOBIIETBOPUTEIHHO 0-60




3.2.6 Paznesn 5. KBAHTOBASI ®U3UKA

Pe3yabTarbl 00yueHUus1: yMeHusl,
3HAHMS, OCBOCHHbIE KOMIIETEHIIUN

OcHOBHBIE TOKA3ATEJH OLEHKU
pe3yJabTaToB

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJbTaToB
00y4eHust

VYMeThb:

V1. onuceiBaTh U 0OBSACHITH
pe3yJIbTaThl HAOJIOICHUH 1
IKCIIEPUMEHTOB

ornucanue (pyHIaMEHTAIbHbIX
Ha0JII0/IEHUH 1 SKCIIEPUMEHTOB
(hu3HYECKUX SBICHUN U 3aKOHOB;
00BsICHEHHE SIBIICHUN TPUPOJIBI U
B TEXHHKE;

OIKCaHUe U OObSICHEHHE
PE3yNIbTaTOB HAOTIOACHUIA U
9KCIIEPUMEHTOB:

— U3JIyYEHHUE U MOTJIOIIECHUE
CBETa aTOMaMH, JIMHEHYaThIC
CHEKTPBL;

— dortodrddekr;

— PaauOaKTUBHOCTDb

YCTHBIN
VHIVBUYaJIbHBIN
OIPOC, KOHTPOJIbHBIE
TECTUPOBaHUS,

VY2. npuBOIUTH MPUMEPHI OTBITOB

OIHCaHKE OIBITOB,
WLTIOCTPUPYIOMUX (hakT TOro, 94TO
— HaOJIIOJIeHHs U SKCIIEPUMEHT
CJIy’KaT OCHOBOM JUIsl BBIJIBUKEHUS
TUIOTE3 U IOCTPOEHUSI HAyUHBIX
TEOPHIL;

— DKCHEPUMEHT IO3BOJISET
IIPOBEPUTH UCTUHHOCTD
TEOPETUYECKHUX BBIBOJIOB;

— (¢usnyeckas TeopHs 1aeT
BO3MOYKHOCTb OOBSICHSITH SIBJICHUS
MIPUPOJIBI U HAyYHBIE (PaKThI;

— (¢usnueckas Teopus MO3BOJSAET
MIpe/ICKa3bIBATh €II€ HEU3BECTHHIE
SIBJICHUSI U UX OCOOEHHOCTH;

— Tpu 00BSACHEHUU MPUPOTHBIX
SIBJICHUN UCTIOJIb3YIOTCS
(buzmvyecKkre MoeIu;

— OJIUH U TOT K€ IPUPOIHBIN
O0BEKT WM SBJICHUE MOXKHO
UCCIIEI0BaTh HA OCHOBE
HCIIOJIb30BAaHUs Pa3HBIX MOJEIIEH;
— 3aKOHbI PU3UKU U PU3NYECKUE
TEOPUU UMEIOT CBOU
OIIpEEIICHHBIE TPAHULIBI
MIPUMEHUMOCTH

YCTHBIN
VHAMBUYaJIbHBIN
OIIpOC, KOHTPOJIbHBIE
TECTUPOBAHUS,

VY 3. onuckiBaTh pyHAAMEHTAIBHBIE
OTIBITHI, OKa3aBIINE CYIIECTBEHHOE
BJIMSIHUE Ha pa3BUTHE HUBUKU

onucaHue (PyHIaMEeHTaIbHbIX
OTIBITOB, OKA3aBILIUX
CYLIECTBEHHOE BJIMSHHUE Ha
pasButue GU3NKU

YCTHBIN
WHIUBUYTbHBIN
OIpOC, KOHTPOJIbHBIE
TECTUPOBAHUA,

V4, MMPUMCHATH NOJYUCHHBIC 3HAHU

MPUMCHCHUC MOJIYYCHHBIX 3HAHUU

YCTHBIN
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JUIsL pelieHus GU3nUecKux 3aaad JUIs penieHus GU3nuecKux 3aaad WHJVBUTyaJIbHBIN
OMpoC, KOHTPOJBHBIE
TECTUPOBAHUS,
V5. onpenenars xapakrep yreHue rpadukos, Gopmyil, YCTHBIN
buznyeckoro mnpoiecca JUarpaMm, CXeM, PUCYHKOB, WHUBUTyaJIbHbIN
YyepTexkKel; aHaJIu3 IPOLECCOB, ONpocC, KOHTPOJBHBIE
XapakTepa 1 3aKOHOMEPHOCTEH, TECTUPOBAHUS,
OMKCHIBAEMBIX UMU OMPEJICICHUE!
xapakrepa (pU3nYecKoro mnpoiecca
o rpaduky, Tadbmuie, GopmyIe;
MIPOIYKTOB SJIEPHBIX PEAKLU HA
OCHOBE 3aKOHOB COXpPaHEHUS
3JEKTPUYECKOTO 3apsja U
MaccoBOI0 YHUCJIa
VY7, npuBOUTH PUMEPHI BrisiBnenue u onvcanue YCTHBIN
MPaKTUYECKOTO MPUMEHEHHS MPAKTUYECKOTO MPUMEHECHUS WHIUBUTyaJIbHBIN
busznyecKux 3HaAHUI (bu3MUeCKUX 3HAHUI: ONpocC, KOHTPOJIbHBIE
3aKOHOB MEXAHHKH, TECTUPOBAHUS
TEPMOJIUHAMUKHU U
AJIEKTPOJIMHAMHUKHU B SHEPTE€THUKE;
pa3JIMYHBIX BUJIOB
3JIEKTPOMArHUTHBIX U3Ty4YeHUN
JUISL pa3BUTHS Paguo- U
TEJIEKOMMYHUKAIH;
KBaHTOBOH (PM3UKU B CO3TAHUU
SIIEPHOM YHEPTETUKH, JIA3€POB
V8. BocnpuHUMAaTh U HAa OCHOBE OCO3HAaHHOE BOCHPUATHE M HA | yCTHBIU
MOJYYECHHBIX 3HAHU CAMOCTOSITEJIbHO | OCHOBE  IOJYYEHHBIX  3HAHUW | MHAMBUAYaJIbHbBIN
OILICHUBATh UH(OPMAIIUIO CaMOCTOSITEIIbHOE OIICHUBAHHE | ONPOC, KOHTPOJIbHBIE
nHpOpManuU, COAEpKalIehHCcs B | TECTUPOBAHUS
coobmenussx ~CMMU,  HaydHo-
TTOMYJISIPHBIX CTaThAX;
HCIIOIb30BAHUE HOBBIX
WH(QOPMAIIMOHHBIX  TEXHOJIOTHI
Ui ToWcka, 00paboTku U
npeabsiBiICHUsT WHOpMaAIUU 10
¢u3nKke B KOMIIBIOTEPHBIX 0a3zax
JTAHHBIX U ceTsx (cetn MHTEepHEeTa)
3HaTh:
31. CMmbIcn noHATUH Bocnpoussenenue GpopMyIupoBOK | YCTHBIH
BaXXHEUIITUX TTOHSTHIA; VHIUBUYAJIbHBIN
MEPEYHCIICHUE CYIIECTBEHHBIX OTPOC, KOHTPOJBHBIE
MPU3HAKOB; YCTAHOBIICHUE CBSI3U | TECTUPOBAHUS

JaHHOT'O IMMOHATHA C APYTUMU,
paHee CpOPMHUPOBAHHBIMU;
MIPUBEICHNUE Pa3HBIX CIIOCO00B
BBIPA)KEHUS TIOHATHIA:

— arom,

— KBaHT,

— ¢otoH,

— aTOMHOE sJIpo,
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— nedexT macchl,

— DHEpPrus CBA3M,

— PaJMOaKTUBHOCTb,

— HOHHU3UPYIOIICE H3JIYICHUE

32. cMbICH (pU3HUECKUX BEITUYUH

BOCIIpOU3Be/IeHUE (POPMYTUPOBOK
" NpCACTAaBJICHUC OCHOBHBIX
(bHU3NUECKUX BETMYMHAX U UX
CAUHUILL UBMCPCHU A, IOHUMAHHNC
uX (GU3UYECKOTO CMbICIIA:

— JI03A U3JIYUEHUS

YCTHBIN
VH/IUBUYAJIbHBIN
ONpoC, KOHTPOJIbHBIE
TECTUPOBAHUS

33.cMbICi bU3UIECKUX
MPUHIIATIOB u
(bopmynupoBKa,
IPUMEHUMOCTH)

3aKOHOB,
IIOCTYJIaTOB
TPaHULBI

BOCHpou3Be/ieHHE GOPMYTUPOBOK
3aKOHOB; HCIOJIb30BAHNE 3aKOHOB
MIpH pEICHUH 3a]1aY;
WCCIIEIOBAaHUE U3YUYEHHBIX
3aKOHOMEPHOCTEH It
OOBSICHEHUS SIBIICHUH ITPUPOIBL;
MPaBIWJIbHOE TIOHUMAHUE €T
(U3NIECKOTO CMBICTIA:

— TMOCTYJaThl CIeUATbHOM
TEOPUU OTHOCUTEIILHOCTH,

— 3aKOH CBSI3U MaCChl U SHEPTHH,
— 3aKkoHbI (hoTodddekTa,

— mnocrynarsl bopa,

— 3aKOH PaJIMOaKTHBHOTO
pacnana;

OCHOBHBIE TTOJIOKEHUS H3y9aeMBIX
(hU3MUECKUX TEOPUil U UX POJIb B
(hopMUPOBaHUHN HAYYHOTO
MHUPOBO33PEHUS

YCTHBIN
VH/IUBUYAJIbHBIN
ONpoC, KOHTPOJIbHBIE
TECTUPOBAHUS

34. BKJ1a/1 pOCCUNCKUX U 3apyOex HbIX
YUYEHBIX

[IpencraBnenne 00 OCHOBHBIX
JTanax UCTOPUH Pa3BUTHUSA
(U3UKY; TOCTHKEHUN POCCUMCKUX
1 3apyO0eXHbIX YUEHBIX

UX BKJIAJl B HAYKY U TEXHUKY.

YCTHBIN
VHAVBUYaJIbHBIN
ONpOC, KOHTPOJIbHBIE
TECTUPOBAHUS

Tunosble 3a1aHus 11 OLEHKH 3HAHNH, YMeHHI (TEeKyIIHil KOHTPOJIb).

YcTHbIN (DPOHTANBHBI M MHAWBUAYAJBHBIH ONpoc — ais OLEHKM 3HaHui31,32,33,
ymenuii ¥Y1,¥Y2,Y4,Y5,Y6, Ha ocHOBE BOIIPOCOB K dK3aMeHaM (4acThb B)

TunoBsle 3aaHUs 111 YCTHOTO OMPOCa:

dotorddexr.
3akoHsbl hoTorPdexTa.

doroH.

LCoNoOA~AWNE

PannoakTUBHOCTE.

e S
N e o

KBanToBaHue sHepruu.

-
w

I'nnoresa I1nanka o kBaHTax.
Kpacnas rpanuna dpotoaddekra.
VYpaBHenue DiiHmreitHa i Gotodddexra.

BonHOBBIE M KOPIYCKYISIPHBIE CBOMCTBA CBETA.
Texauveckue ycTpoicTBa, OCHOBaHHBIC HA UCIIOIB30BaHUH (PoTorddexTa.

Anbda-, 6eTa- U TaMMa-U3TyYEHUS.
Crpoenue aToma: MjiaHeTapHas MOZeIb 1 MoJienb bopa.

Ilornomexnue u HCITYCKaHHUC CBCTA aTOMOM.
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14. Jlazep, npuHLUI €0 AEHCTBUS.

15. Ilpera Tem.

16. Bwumsl CrieKTpoOB.

17. ChektpanbHbli aHAIU3 U €r0 MPUMEHEHUE.

18. IlpuHuMI AEHCTBHS U MCIIOJIBb30BaHHUE Ja3epa.

Ctpoenue aToma

19. Crpoenue aToMHOTO Apa.

20. SlnepHbIC CHUIIBI.

21. JledexT macchl.

22. DHeprus CBs3H.

23. CBs3b Macchl ¥ DHEPTUHU.

24. JleneHue TSHKEBIX aTOMHBIX SIAP, LIETTHAs PEaKIHs IeJICHHUS.

25. VYmpasnsiemast LierHasi peaKiiusl.

26. SlnepHbIC pEaKTOPHI.

27. SlpmepHas sHepreTuka.

28. PaguoakTHBHBIE H30TOMBI, WX MPUMEHEHHE B MEAMIIMHE, MPOMBIIUIEHHOCTH,
CEJILCKOM XO351CTBE

29. PaguoakTHBHBIC U3TYYEHHS U UX BO3/ICUCTBUE HA KUBBIE OPraHU3MBI.

30. Meronbl perucTpayu 3apspKeHHBIX YacTHI.

Kputepuu onienuBanus B 11.3.1.D0opMbI U METOABI OLICHUBAHUS

TunoBble 3a1aHus Ajas oueHku 3Hanmid 31, 32, 33, ymennii V1, Y2, ¥3, V4, V6, V8
(TemMaTHYeCKHIT KOHTPOJIb)

Bapuanrt 1
Yacts A

A 1. CIoXHBIHN COCTaB paAMOAKTUBHOTO U3TYyICHUS OOHAPYKHUI. ..

A. cynpyru I1. Kropu nu M. Cknanosckas — Kropu b. Pezepdopn 3.

B. bexkepensb A. I'. Cognu @.
A 2. KpacHnoii rpanuneit ¢otodddekra Ha3bIBaIOT. ..

A. MUHUMAJIbHYIO TIPEJIENIbHYIO YaCTOTY; b. snepruto ¢porona

B. paGory BeIx0na; I'. kuHEeTHYEeCKYI0 SHEPTUI0 (POTOINEKTPOHA.
A 3. TIopsAKOBBIN HOMEp dJIEMEHTa, KOTOPBIA MOJIyYaeTcs B pe3yabrare [ - pacmaja sjpa,
paBeH...

A. Z+2 b. Z-2 B. Z+1 r.zZ-1
A 4. Dueprus ¢potoHa onpenensiercs GopMyoil. ..

A Bhv B hi L Jh

c A

A 5. Yucno npoTOHOB B sJJpe M30TONa KUCIO0PoJa /O paBHO:

Al b.8 B.9 r.17

A 6. SIBeHue BBIpBIBaHMSI 3JIEKTPOHOB U3 BEIIECTBA MO ACHCTBUEM CBETA HA3bIBAIOT. ..

A. porocuntesom  b. ynapHoit nonuzauueit B. potosddexrom . anexrpuzanueit
A 7. Kakue cuibl 006ecreqnBaroT yCTOMYUBOCTD siiep?

A. rpaButaniionHsle  b. anexTpomarautHele  B. marnutHble  [.snepHble
A 8. Umnynece poToHa onpenensiercs: GopMysoun. ..

A. h—ZV B.heB. ha r.n
p)

C
A 9. YTBep)kaeHus, COOTBETCTBYIOIIEE ITocTynaraM bopa?
1) 271eKTPOHBI B aTOME JABUTAIOTCA MO KPYTOBBIM OpOMTaM U MPHU 3TOM H3ITy4aroT
AJIEKTPOMAarHUTHBIE BOJIHBI;
2) aTOM MOKET HaXOAUTHCS TOJIBKO B CTAIMOHAPHOM COCTOSIHMH, B CTAllMOHAPHBIX
COCTOSIHMSIX aTOM HE U3IIy4acT;
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3) mpu miepexo/ie U3 OJTHOTO CTAIMOHAPHOTO COCTOSIHUS B IPYTO€ aTOM U3Ty4YaeT Uin
MOTJIONIACT SHEPTHUIO.

A. Tonbko 1; b. Toanko 2; B. Tonnko 3; I'2u3.
A 10. YkaxuTe Ha pHUCYHKE TIpadHK 3aBUCUMOCTH CHJIbI (OTOTOKA OT HANPSIKCHHS Ha
¢dorosnemenTe.

o o P
L L -

Yacts b
b1. Haitnure kpacHyro rpanuiy ¢hotodddexra nis HaTpus, eciu padoTa BEIXOAa paBHA  ABBIX =
3-10%° JIx. Ilocrosuuas [1nanka h = 6,6- 1034 Jx.
Yacts B
B1. Hanncates HepocTaromnyie 06003HauYeHUS B CIEAYIOIUX SIEPHBIX PEaKIUAX:
oy 22 4
2T p I oefe 111 550y 9 56k 10 27 A 4 o 526G 1 2
13 0 2 25 26 0 13 12

BapuanT 2
Yacts A
A 1. OtaenpHas nopuus 3J€KTPOMAarHUTHOM SHEPTHH, UCITyCKaeMas aTOMOM, Ha3bIBACTCA. ..
A. Jlxoynem b. anekTpoH-BONIBTOM B. anekTponom I'. xBanTOM
A 2. Anbda — uznydeHue — 3T0 MOTOK. ..
A. 3JIEKTPOHOB b. mpotoHoB B. anep atomoB renuss I HEHTPOHOB
A 3. Ilox hoTordexToM NOHUMAIOT SIBJICHHE B3aUMOJICHCTBUS CBETA C BEILIECTBOM, IIPH KOTOPOM

IIPOUCXOJIUT. ..
A. BBIpbIBaHHE aTOMOB b. nornounienne aromoB
B. BbIpbIBaHUE 3JIEKTPOHOB I'. noruomenye MEKTPOHOB

A 4 Kakoil popmynoii onpenensiercst 3aKOH paJlMOaKTHBHOTO pacnaja?

AN=N,2'  B.N=N,2t  BN=N2". T.N=Ng2"
A 5. I'uniote3y 0 TOM, 4TO aTOMBI UCITYCKAIOT 3JIEKTPOMAarHUTHYIO SHEPTUIO OTACIIBHBIMA
MOPLHUSAMH, BBIIBUHYIL. ..

A. M. @apanert  b. 1. Jxoyns B. M. [Tnank I'. A. CroneroB
A 6. DnemeHT, B pe aToMa KOTOPOTO COAEPKUTCS 23 MPOTOHA U 28 HEUTPOHOB, HAa3bIBAETCHL. . .
A. HaTtpuit b. Banannii B. Hukenb I'. cyppma
A 7. YpaBHeHue DiiHIuTeHa 115 poTodddexra uMeeT BUI. ..
2 2 2 2
mv mv mv mv
A hv+A= b. hv = B. 5 =hv-A I Ek:T

A 8. Bropoii mpoxyKT saepHOH peakuuu B +a—>N + X IPeACTaBIsIeT COOOH. ..

A. IpoTOH b. o -yactuny B.onexrpon I'. mevitpon
A 9. DHeprus (pOTOHOB IPU YMEHbILIEHUU JJTUHBI CBETOBON BOJIHBI B 2 pasa:
A. yMeHbIIUTCA B 2 pa3a b. yBenuuutcs B 2 pasza
B. ymenpmutces B 4 pasza I'. yBennuurcs B 4 paza
A 10. AToMHOE SIApO UMEET 3apsi. ..
A. IONOKUTENBHEII; b. oTpunarenbHsIif;
B. He nmeer 3apsna; I'. y pasnuuHbIX saep pa3aIndHbIN.
Yacts b

b1.Haiitu sHepruto cBA3M sipa aroma KUCIOpOAa.
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Yacts B
B1l. Ha merammueckyro IJIACTUHKY IManaeT CBET ¢ JIIUMHOM BOiHBI A = (0,42 MkM. DOTOTOK
IIpeKpalaeTcs npu 3aaepxuBaronieil pasHoctu noreHuuanos U = 0,95 B. Onpenenuts kpacHyro
TpaHMILY U TaHHOTO MeTajlia.

Kpumepuu oyenxu:

Obwee yucno bannos 50.

Yacte A Kaxablil BepHbIil oTBET-2,5 0

Yacte b -10 6 (36-iepeBon B cuctemy CH,46-onpenenenue Gopmyiibl,30-MaTeMaTHy.
pacyer)

Yacte B-156. (BepHOE pelienne Kaxaoro rama-5 0)

OrieHKa M0 TPAIUIIMOHHON cucTeMe | % BBITOITHCHHUS
«5» - OTJIIMYHO 86-100
«4» - xoporio 76-85
«3» - yIOBJIETBOPUTEIHLHO 61-75
«2» - HEYJOBIIETBOPUTEIHHO 0-60
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3.2.7 Pazgen 6. SBOJIFOIIAA BCEJIEHHOM

Pe3yabTarbl 00yueHUus1: yMeHusl,
3HAHMS, OCBOCHHbIE KOMIIETEHIIUN

OcHOBHBIE TOKA3ATEJH OLEHKU
pe3yJabTaToB

®opMa U METOIbI
KOHTPOJISI M OLEHKH
pe3yJbTaToB
00y4eHust

VYMeThb:

V1. onuceIBaTh U OOBICHATH
pe3yNbTaThl HAOIIOICHUH 1
JKCTICPUMEHTOB

ornucanue QyHIaMEHTaIbHBIX
HAOJIOACHUI 1 SKCIIEPUMEHTOB
(U3MUECKUX SIBICHUN U 3aKOHOB;
0OBSICHEHUE SBJICHUI IPUPOJIBI U
B TEXHUKE;

OTHCaHKE U O0bACHEHHE
Pe3yNIbTaTOB HAOIIOACHHUN 1
IKCIIEPUMEHTOB

YCTHBIN
VH/IUBUYAJIbHBIN
OIpoC, KOHTPOJIbHBIE
TECTUPOBAHUS

VY2. npuBOIUTH MPUMEPHI OTBITOB

OIHCaHKE OIbITOB,
WLUTIOCTPUPYIOMUX (hakT TOro, 94T
— HaOJIIOJIeHUs U SKCIIEPUMEHT
CJIy’KaT OCHOBOM JUIsl BBIJIBUKEHUS
TUIOTE3 U IOCTPOEHUS HAYUHbBIX
TEOPHIL;

— DKCHEPHUMEHT IO3BOJISET
[IPOBEPUTH UCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB;

— (¢usnyeckas Teopus 1aeT
BO3MOKHOCTbH OOBSCHSTH SBIICHHS
IIPUPOJIbI U HAyYHbIE (PaKThI;

— (¢usnueckas Teopus MO3BOJSET
IIPENICKA3BIBATD €IIE HEN3BECTHBIE
SIBJICHUS U UX OCOOCHHOCTMU,

— TpU 00BACHEHUH IPUPOAHBIX
SIBJICHUN UCTIOJIb3YIOTCS
(buzmvyecKkre MoeIu;

— OJIUH U TOT K€ IPUPOIHBIN
O0BEKT WM SBJICHUE MOXKHO
HCCIIEI0BaTh HA OCHOBE
HCIIOJIb30BAaHUs Pa3HBIX MOJEIIEH;
— 3aKOHBI PU3UKU U PU3NYECKUE
TEOPUU UMEIOT CBOU
OIIpECIICHHBIE TPAHULLBI
MIPUMEHUMOCTH

YCTHBIN
VHIUBUYJIbHBIN
OIpOC, KOHTPOJIbHBIE
TECTUPOBAHUS

VY 3. onuckiBaTh GyHAAMEHTAIBHBIE
OTIBITHI, OKa3aBIINE CYIIECTBEHHOE
BJIMSIHUE Ha pa3BUTHE HUBUKU

onucaHue (PyHIaMEeHTaIbHbIX
OTIBITOB, OKA3aBILIUX
CYLIECTBEHHOE BJIMSHHUE Ha
pasButre GU3NKU

YCTHBIN
WHIUBUYTbHBIN
OIpOC, KOHTPOJIbHBIE
TECTUPOBAHUS

V5. onpenenars xapakrep
¢duznyeckoro npoiecca

yTeHue rpadukoB, Gopmyi,
JarpaMm, CXeM, pUCyHKOB,
4YEepTEKEN; aHaIIU3 IPOLECCOB,
XapakTepa ¥ 3aKOHOMEPHOCTEH,
OIMCBIBAEMBIX MU OIpe/IeNICHHE:
Xapakrepa (pU3nYecKoro mnpoiecca

YCTHBIN
WHIUBUYTbHBIN
OIpOC, KOHTPOJIbHBIE
TECTUPOBAHUS
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1o rpaduky, Tabnwuie, Gopmy

V'], npUBOAUTH IPUMEPBI BoIsBiieHME U onMcaHue YCTHBIN
IPaKTUYECKOI0 IPUMEHEHUS MIPAKTUYECKOI'O IPUMEHEHUS WH/IUBUYaJIbHBINA
du3nUecKux 3HaAHUH (bu3NYEeCKUX 3HAHUM: OIIpOC, KOHTPOJIbHbBIE
3aKOHOB MEXaHUKH, TECTUPOBAHUS
TEPMOAUHAMUKHU U
IEKTPOJUHAMUKHU B SHEPreTHKE;
pa3IUYHbIX BUJIOB
JIEKTPOMArHUTHBIX U3Ty4EeHUH
JUIS pa3BUTHUA pauo- U
TEJIEKOMMYHHKALIUH;
KBaHTOBOH (PM3UKH B CO3TAHUH
SICPHOM SHEPIreTUKH, JIA3€POB
V8. BocnpyHUMATh U Ha OCHOBE OCO3HAaHHOE BOCHPUITHE M HaA | YCTHBIN
IOJIy4EHHBIX 3HAaHUH CAMOCTOSITEJIbHO | OCHOBE  TOJYYEHHBIX  3HAaHUM | MHOUBHUyaIbHbBIN
OLICHUBATh HH(OPMALIHIO CaMOCTOSITENIbHOE OLICHUBAHHE | ONPOC, KOHTPOJIbHBIE
uHbOpMallUY, COAEpXKaIlelcs B | TECTUPOBAHMS
coobmenusix ~CMMU,  HayuHo-
HOMYJISPHBIX CTaThsX;
HCIIOJIb30BaHUE HOBBIX
MH(GOPMALIMOHHBIX  TEXHOJIOTUI
Ui TOWCKa, 00paboTKHM |
IpeabsiBIeHUsT WHGPOpMaLUU  T10
¢u3nKe B KOMITBIOTEPHBIX 0a3zax
JTAHHBIX U ceTsx (cetn MHTEpHEeTa)
3HaTh:
31. Cmbicn NOHATUI Bocnpoussenenue GopMynTupoBOK | YCTHBIM
BaOXHEHIITNX ITOHSTHIA; VHIUBUYJIbHBII
MIEPEUNCIIEHHAE CYILIECTBEHHBIX OIpOC, KOHTPOJIbHBIE
MIPU3HAKOB; YCTAHOBJICHUE CBSA3H | TECTUPOBAHMS
JAHHOTO MOHSTHS C APYTUMH,
panee chOpMUPOBAHHBIMU,
IIPUBEJICHHUE PA3HBIX CIIOCOOOB
BBIPA)KCHUS TTOHATHU:
— IUIaHeTa,
— 3Be31a,
— TaJaKTHKa,
— Bcenennas
32. cMbIca (pU3NUECKUX BETUYNH BOCIpOU3Be/IeHNE (GOPMYITUPOBOK | YCTHBIN
U IIPEJCTaBJICHNE OCHOBHBIX WH/IMBUYaJIbHBINA
(bu3MUeCKUX BeIUYNHAX U UX OIpOC, KOHTPOJIbHBIE
€IMHUIl U3MEPEHUS; IOHUMaHUE TECTUPOBAHUS
1X QU3NYECKOr0 CMBICTIA!
33.cMbicm  (U3WYECKUX  3aKOHOB, | BOCIIPOM3BeJeHNUE (POPMYIUPOBOK | YCTHBIM
MPUHIIUIIOB u MOCTYJIATOB | 3aKOHOB; HCIOJIb30BaHUE 3aKOHOB | MHAMBHUIYaJIbHBIH
(popmynupoBka, TPaHULbI | IPU PELIEHUU 3a/1a4; OIpOC, KOHTPOJIbHBIE
PUMEHUMOCTH) UCCIIEIOBaHNE U3yYEHHBIX TECTUPOBAHUS

3aKOHOMEPHOCTEHN JUIst
OOBSICHEHUS SIBJICHUN TPUPOJIBI;
[IPaBUJILHOE TIOHUMAHKUE €T0
(U3MYECKOT0 CMBICIA: OCHOBHBIE
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IOJIO’KEHHS N3Y4aeMBbIX
($u3NYECKUX TEOpUil U UX POJIb B
(hopMHPOBaHUN HAYYHOT'O
MHUPOBO33PEHUS

34. BKJIaJl POCCUMCKUX U 3apyOeKHBIX
YUEHBIX

[IpencraBienre 06 OCHOBHBIX
JTanax UCTOPUU Pa3BUTHUS
(bU3UKH; TOCTHKEHUN POCCUHCKIX
1 3apyOEKHBIX YUEHBIX

WX BKJIAQJl B HAYKYy U TEXHUKY.

YCTHBIN
VH/IUBUYAJIbHBIN
ONpoC, KOHTPOJIbHBIE
TECTUPOBAHUS

Tunosble 3a]aHus 11 OLleHKH 3HAHWH, yMeHUIi (TEeKYIUil KOHTPOJIb).

YceTHBI (PPOHTANBHBIA M WHIAUBHAYAJIBbHBIA ONPOC — JJii OLEHKM 3HaHWK31,32,33,
ymenuit Y1,Y2,¥4,Y5,¥6, Ha ocHOBE BOIIPOCOB K 3K3aMeHaM (4acTthb B)

TumnoBsie 3ajaHUsl 1JIS1 YCTHOTO OMPOCa:

Bouib1110ii B3phIB.

TepmosiiepHbIi CUHTES.

ConHeunas cucrema.

LN~ wWNE

Dddext Jlomiepa u odHapy)eHHUE «pa3OeraHus» raIlaKTHK.

Bo3moskHble crieHapuu 3Bosronuu BeenenHon.
OBONIOLUSA U DHEPTUsl TOPEHUS 3BE3 L.

O6pa30BaHHe IIITaHCTHBIX CUCTEM.

duzuka u HAaYy4YHO-TCXHHUYCCKAA PCBOJIIOLUSL.
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4. KOHTPOJIbHO-0LICHOYHBbIe MaTepPHAJIbI IS HTOTOBOM aTTeCTallMy 10 y4eOHOH TUCHUIINHE

[IpenMeTOoM OLCHKH SIBISIOTCA YMEHHs M 3HaHWs. KOHTPOJIb M OLCHKA OCYILECTBISIOTCS C
UCIIOJIb30BAHUEM CleAyomuX (GopM u MeronoB: KOHTpomb M OIEHKAa pe3ysIbTaTOB OCBOEHHS
y4eOHON AMCUUIUIMHBI OCYILECTBIIAETCS IpenojaBaTeleM B IpOLEecce MPOBEAECHUS ayJUTOPHBIX
3aHATHH, a TaKKe BBHIMOJHEHUS OOYYAIOUMMHCA WHAMBHUIYAIbHBIX 3agaHuid. [IpomexyTouHbIi
KOHTPOJIb: IO pe3yibTaTaM TeKyllero KOoHTpois. MroroBas arrtecranus B (hopMe 3K3aMeHa.
CryneHT nomyckaeTcs K clade dK3aMeHa, €CNIM JIaDOpaTOpHbIE, TEMATUYECKHE KOHTPOJIBHBIE U
BHEAYyJAUTOPHBIE PaOOTHI BBINOJIHEHB! Ha MTOJIOKUTEIbHBIC OL[CHKH.

OneHka OCBOEHHUS JUCLUUIUIMHBI IPEAyCMaTpUBAE€T HCIOJIb30BaHUE HAKOIUTEIbHON
CHUCTEMBI OLICHUBaHUS.

I. TACIIOPT

Hasna4yenue:

®OC npenHa3HayeH Ui KOHTPOJIS M OLEHKH pe3yJIbTaTOB OCBOCHUS y4EOHOH IUCIUITIIMHbI
OV.10 Pusuka pans cneuuanbHoctd 23.02.04 TexHuyeckas 3KcIUlyaTaluus IOJbEMHO-
TPAHCHOPTHBIX, CTPOUTEIbHBIX, JOPOXKHBIX MAIIMH M 00opynoBaHus (mo orpacism) (Gazosas
MOATOTOBKA)

YMEHUS:

VY1. onuceiBaTh M OOBACHATH PE3yIbTAThI HAOIIOACHUH U SKCIIEPUMEHTOB

¥Y2. npuBOAUTE NPUMEPHI OIIBITOB

¥Y3. omnuceBaTh (QyHAAMEHTAIbHBIC ONBITHI, OKAa3aBIIME CYIIECTBEHHOE BIMSHUE Ha
pa3BuTHE (PUBHUKU

Y4. npuMeHsTH MOTyYSHHBIE 3HAHUS IS peIieHus pu3nuecKux 3aaad

Y5. onpenensTs XxapakTep (pU3UUECKOro mpolecca

Y6. usmepsrob

¥Y7. npuBOAUTE IPUMEPHI IPAKTUYECKOTO IPUMEHEHUS (PU3NUECKUX 3HAHUI

¥8. BocnpuHUMATh M Ha OCHOBE NOJYYCHHBIX 3HAaHUH CAaMOCTOSTENIHLHO OIICHUBATH
HHpOpMaINIo

3HAHUSMU:

31.cMbICT IOHATHH

32. cMbIc pU3UIECKUX BETHMYUH

33.cMbICT (U3UYECKUX 3aKOHOB, MPUHIMIIOB U TOCTYNATOB ((OPMYIMPOBKA, T'PAHMIIBI
MIPUMEHUMOCTH)

34. BKJIaJ pOCCUICKUX U 3apyOEkKHBIX YUEHBIX
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IHosicHuTeIbLHAA 3aIIUCKA.

Ha3nayenue paGoThl — onpeielicHUE YPOBHS MPEAMETHOM MOATOTOBKH OOYYAIOIIMXCS TIO
¢busuke.

CogepxaHue SK3aMEHAIIMOHHOM pabOThl  OmpeAensieTcss Ha OCHOBE  CIEIYIOIIMX
JTOKYMEHTOB.

1. ®enepanbHblii KOMIIOHEHT TOCYAApCTBEHHOTO CTaHJapTa OCHOBHOTO  OOIIEro
obpaszoBanus o ¢usuke (mpukaz Munoopazosanus Poccun ot 05.03.2004 Ne 1089).

2. ®enepanbHbIE KOMIIOHEHT TOCYAApCTBEHHOTO CTaHJapTa CpelHero (IOJHOro) oOIero
oOpa3zoBanus 1Mo ¢u3uKe, 0a30BbI U MpoPUILHBIN YpoBHH (IIpuka3 MunoOpa3oBanusi Poccun ot
05.03.2004 Ne 1089).

Crpykrypa KUM

KommiexT coctout u3 30 6uneTos.

B Ounerax ucnonp3yercs 2 THMA 3aJaHUAN:

* 3aJaHMA ¢ BHIOOPOM OTBeTa (OJMH MPaBUJILHBIM OTBET M3 YUCIIA MPEAIOKEHHBIX) — 12
3a/IaHHI; yPOBEHB CIO0KHOCTH 3aJIaHUl — Oa30BbII

* 3aJaHUS C OTKPBITHIM OTBETOM — TEOPETHUYECKUN BONPOC M pacyeTHas 3ajayda; ypOBEHb
CJI0KHOCTH 3aJjaHUi — IPOQUIIbHBIN.

[Tpu npoBeaeHnn 3k3aMeHa Mo (U3MKE CTYACHTAM MPEAOCTaBIseTCS MPaBO MCIOJIb30BATh
IIPY HEOOXOIUMOCTH:

1) cipaBo4HBIE TAOJIUIIBI (PU3UICCKUX BEITHYHH,

2) m1akaTsl ¥ TaOJIMILIBI 1JI1 OTBETOB Ha TEOPETUYECKUE BOIIPOCHI;

3) HEmpoTrpaMMHUPYEMbIN KalbKYISATOP.

3amanne ¢ BEIOOPOM OTBETA CUMTACTCS BBHIMOJHEHHBIM, €CJIM BBIOPAHHBIA 3K3aMEHYEMbIM
HOMEp OTBETa COBIAJAET C BEPHBIM OTBETOM, U OH MOXKET 000CHOBaTh BbIOOp oTBeTa. Kaxmoe u3
3amanuii 1 — 12 onenuBaercs 1 6ayuiom (MakcuMaibHOE Yrcio OaioB — 12).

[TpumepHOE BpeMs Ha BBITIOJIHEHUE 3aJJaHUI Pa3IMYHbIX YacTel paboThl COCTABIISICT:

JUTSL KaXJIOTO 3aJIaHMsI ¢ BBIOOPOM OTBeTa — 1-2MUHYTHI

Ha BBINOJIHEHHE NIEPBOM YaCTH IK3aMEHAIIMOHHON paboThl oTBOAUTCSA 20 MUHYT.

3amaHus ¢ OTKPBITHIM OTBETOM — TEOPETUYECKUN BOIIPOC M pacyeTHas 3ajaja.

Jlis mOJIroTOBKM OTBETa Ha BOMPOCHI OmileTa CTyIEHTaM IpejrocTaBisercs He meHee 20
MUHYT BPEMEHH.

Bomnpocsr k sx3ameny (Yacts B)

MEXAHUWKA
Kunematuka
1. OVJ.10 ®usuka - HayKa O MPUPO/IE.
2.  EctecTBeHHOHay4YHBIN METO]I TO3HAHMS, €T0 BOZMOKHOCTH U TPAHUIIBI

MPUMEHUMOCTH.
3 MonenupoBanue GU3NYECKUX SIBICHUHN U MPOILIECCOB.
4 Poub skcriepuMenTa U TEOPHUH B MPOIIECCe TIO3HAHUS TPUPOJIHI.
5 duznyeckue 3aKOHbI.
6. OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS
7 Kunematuka
8 OcHoBHbIE 3J1EMEHTHI (U3NUYECKOI KapTUHBI MUpA.
9.  OTHOCHUTETHHOCTH MEXAaHUYECKOTO JIBHIKEHHUSI.
10. Cucremsl oTcueTa.
11. MexaHHUYECKOE TBUKECHHE.
12. TlocrymarenbHOE JBUKCHHE
13. MartepuanpHas TOUKa
14. XapaKTepuUCTHUKH MEXaHUYECKOTO JIBHKEHUS: TPACKTOPHUS, ITyTh
15. XapakTepucTHKU MEXaHUYECKOTO JIBIKEHUS: TIepeMEIICHIe
16. XapaKTepuUCTHUKH MEXaHWYECKOTO JIBHIKECHUS: CKOPOCTh
17. XapakTepuCTHUKU MEXaHUYECKOTO JIBHXKEHUS: YCKOPEHHE.
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18.
19.
20.
21.
22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.

Bunsl aBmkxenus (paBHOMEPHOE) U MX TpaguuecKoe OMucaHue.
Bunpl numxkenus (paBHOYCKOPEHHOE) U UX Tpadudeckoe OnrucaHue.
CBobOogHOE TIaficHHE
MexaHn4yecKuid MPUHLIUIT OTHOCUTEIBbHOCTH.
JIBr>KeHUE 10 OKPYKHOCTH C IMOCTOSTHHOM 110 MOYJIIO0 CKOPOCTBIO
HopmainbHoe, TaHreHIIManbHOE YCKOPEHUE
BpamarensHoe aBuxeHue
Jnnamuka
JnHamuka
BsaumogeiicTBue Tel.
Cuna.
HNuepTHOCTSD.
Macca.
HNueprus
[IpuHUUI cynepno3unuu CUil.
3akoHbl JuHaMUKU HproTOHA.
Hedopmarus, BUIBI 1eOpMaInH.
Cuuibl B ipupoze: ynpyrocts. 3akoH ['yka. 3mepenue cuil.
Cunel B ipupoe: Tperue. Buasl Tperus. CriocoObl UI3MEHEHHS TPCHHSL.
3aKOH BCEMUPHOTO TATOTEHUS.
Cuibl B IpUPOJIE: CHJIA TSXKECTH.
Bec tena. HeBecomocTs.
3akonbl coxpaneHusi. Ctatuka. MexaHn4yeckue KojeOaHusl U BOJIHBI.
IlenTp Mmacc.
MOMEHT CHUJIBI.
PaBHOBecue Te, yciioBUsI paBHOBECHS.
NMmysnsc cuisl.
HNmnynsc tena.
Bropoii 3akon HetoToHa B UMMy IibCHO# hopme.
3aKOH COXpaHEHUsl UMITYJIbCa U PEaKTUBHOE JABUKEHUE.
Pabota
MouHoCTb.
Mexanuyeckasi SHEPTrus U €€ BUJIbIL.
3aKOH COXpaHEHUsI MEXaHUYECKOM YHEPTUU.
Mexanudeckue KojieOaHusl.
AMIUINTYAA, IEPUOJ, YacTOTa, (a3a KonedaHuil.
lMapmonuueckue koyiebanus, ypaBHEHUE KOJIe0aTeTLHOTO JBUKEHUS.
[IpeBpariieHne sHepPruu Npu KoaeOaTEIbHOM JIBHKEHUU.
CBoOoaHBIC U BBIHYK/ICHHBIE KOJIeOaHMUsI.
Pe3onanc.
MexaHn4eCKHe BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJIH.
JlnvHa BOJTHBL.
3BYKOBBIE BOJIHBI.
VYabTpa3ByK U €ro UCIOIB30BAHUE B TEXHUKE U MEIHUITMHE.
MOJIEKVYJISIPHAA ©OU3MKA
MKT
Hcropust aTOMUCTUYECKUX YUECHH.
Ocnosuble nonoxxkernss MKT. HaGmroieHust 1 OMBITHI, TOATBEPKIAFOIINE aTOMHO-

MOJIEKYJISIPHOE CTPOEHHUE BEILECTBA.

63.
64.

OcHoBHoe ypaBHenue MKT uneanbHoro rasa.
Macca u pazmepsl MOJIEKYII.
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65.

66. JIuddysus.

67. TemnoBoe paBHOBECHE, TEMIIEpATYpa.

68. AOcomroTHas Temneparypa Kak Mepa cpeiHell KWHETUYECKON 3HEPruM YacTull.

69. OObBsicHEHHE arperaTHbIX COCTOSHHM BEIIECTBA HA OCHOBE aTOMHO-MOJICKYJISIPHBIX
MpEeICTaBICHUM.

70. Mopenb uaeanpHOro rasa.

71. CBs3b MEXIy IaBIICHUEM U CPEAHEH KUHETUUECKOW SHEPTHEH MOJIEKYII rasa.

72. Ypasuenue Knaneiipona - Menzeneena.

73. W3ompoueccsl B ra3ax: H30T€pMUUYECKHIM.

74. V3omporecchl B ra3zax: n300apHbIii.

75. W3ompouecchl B razax: H30XOpHBIN.

TepmonnHamuka

76. BHyTpeHHsS dHEPTHUA.

77. Pabora rasa.

78. VI3MeHeHue BHYTpEHHEW SHEpPIUu raza B Ipolecce TeII000MeHa U COBEpLIaeMOii
paboTHLI.

79. KonnuecTBO TEIMIOTHI.

80. Moaenb CTPOCHHS KUIKOCTH.

81. HachlleHHbIE ¥ HEHACBILLCHHbIE Maphl.

82. BmaxHOCTB BO3yXA.

83. IloBepxXHOCTHOE HATSKEHUE U CMaulBaHUE.

84. Mopenb cTpOSHHS TBEPIBIX TEIN.

85. MexaHnyeckue CBOWCTBA TBEP/BIX TEIl.

86. Amop¢HbIe BemecTBa 1 KUIKHE KPHCTAILIBL.

87. VI3MeHeHus arperaTHbIX COCTOSHUI BellecTBa.

88. NcnapeHue u KOHJICHCAIHS.

89. Kumnenue. 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT JIaBJICHUA. Y IeJIbHAs TEIUI0Ta
napooOpa3oBaHusl.

90. IlnaBneHue U KpUCTAIU3ALM. Y AeTIbHAS TEIJIOTA IJIABICHUS.

91. VYnenpHas TEIIOTa CrOPAHUs

92. IlepBblif 3aKOH TEPMOANHAMUKH.

93. IlpumeHeHUE MEPBOTO 3aKOHA TEPMOJNHAMHKH K H30IPOIIECCaM.

94. AnmabatHblif poriecc.

95. TemuoBoii 6anaHc.

96. HeoOpaTUMOCTb TEIJIOBBIX MPOIIECCOB.

97. TeruoBbIe ABUTATEIH U OXPaHA OKPYIKAIOIIEH CPEJIbI.

98. KII/ TemaoBbIX ABUTATEICH.

SJIEKTPOAMHAMUKA
DIEeKTpOoCTaTUKa

99. DnekTpoaMHAMUKA

100. DnekTpocTaTtuka

101. BzammopeicTBHE 3apsHKEHHBIX TEll.

102. JIuckpeTHOCTh 3JEKTPUUECKOTO 3apsiia, SJIeMEHTapHBIE AIEKTPUUYECKHIE 3apsbl.

103. DmexTpuyecKuii 3apsi.

104. Crpoenue aroma, MOJOKUTENbHBIE U OTPULIATEIHLHBIE HOHBI.

105. SIBrmeHue 3JEKTPU3AIIU TEIT.

106. 3akoH coxpaHEHHs PJIEKTPUUECKOTO 3apsiia.

107. 3akon Kynona.

108. DnexTpuueckoe mnoie.

109. HanpspokeHHOCTD AIEKTPHUYECKOTO TOJIS.

110. TIpuHUMI CyHepHO3UIUU MOIEH.

TemnoBoe nBukeHue. bpoOyHOBCKOE IBUKEHHUE.
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111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.

123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.

147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.

I'paduueckoe nzodpaskeHue MoJiei TOUCUHBIX 3aPs/I0B.
PaboTta no nepemMenieHn0 TOYSIHOTO 3apsiia.
[ToTenuumanbHas SHEPTUsI STEKTPUUECKOTO MO,
TToTennuman mois.
Pa3HoCTh mOTEHIIMAIOB.
[IpoBOHUKY B 3JIEKTPUUYECKOM IOJIE.
JIUDIEeKTPUKHU B 3JIEKTPUUECKOM moJie. J(uaneKkTpruyeckasi mpOHUIIaeMOCTb.
[Tonspuzanust AUIIEKTPUKOB.
DNeKTpocTaTUUeCKas 3allluTa.
DJIeKTpUYEeCcKasi EMKOCTb.
Konnencarop. 21ekTpoeMKOCTh KOHACHCATOpa
DHeprus 3apssKeHHOTO KOHJeHcaTopa.

3aKOHEI IIOCTOSHHOT'O TOKa
[TocTOAHHBIN JIEKTPUUECKUIN TOK.
VYcnoBus CyiecTBOBaHUS 3JIEKTPUUECKOTO TOKA.
XapakTepUCTUKHU IEKTpUUECKOro Toka: Cua Toka.
XapakTepUCTUKH JIEKTPUUECKOTO TOKA: HAMPSIKEHUE.
XapakTEepUCTUKHU JEKTPUUECKOTO TOKA: COTPOTUBJICHUE.
3axon OMa 11 yyacTKa LEenu.
[TocnenoBarenbHOE COEIMHEHUE POBOIHUKOB.
[TapannensHOE COeTMHEHNUE TPOBOHUKOB.
Hctounuky ToKa, BUIBI HCTOYHHKOB TOKA.
OJIC ncToyHrKa TOKA.
3akoH Oma 1Jid 3aMKHYTOH 1enH.
Pabota smekTpuueckoro Toka.
TennoBoe AeiicTBUE ANEKTpUUECKOro Toka. 3akoH [xoyns—Jlenua.
MOMIHOCTD JAEKTPUIYECKOTO TOKA.
3aBUCUMOCTh CONPOTUBIIEHUSI PE3UCTOPA OT TEMIIEPATYPHI.
[TonsiTHE O CBEPXIIPOBOAMMOCTH.

HOJ'IyTIpOBOI[HI/IKI/I. CoOcTBeHHas 1 MMPUMCCHAsA MPOBOAUMOCTH ITOJIYIIPOBOAHHUKOB.

[TonynpoBonHuKOBLIH 1noa. [TomynpoBoJHUKOBEIE TPHUOOPHI.

DNEKTPUUYECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIIN3.

3akoHbl 351eKTpoau3a. [[puMeHeHue B TEXHUKE.

DNEKTPUYECKUH TOK B ra3ax.

CaMocTosTeNbHBIN U HECAMOCTOSATEIbHBIN Pa3PSIbL.

[Tna3zma.

DNEeKTpUUECKUN TOK B BaKyyMe.
ONEeKTPOMarHeTu3m

MarnuTHO€ noze.

ITocTosiHHBIE MArHUTBI, MATHUTHOE T10JIE€ 3EMIIH.

MaruuTHOe nosie Toka. [IpaBuiio mpaBoi pyku.

WNHIyKIHs MAarHUTHOTO TOJIA.

Buxpesoli xapakTep MarHUTHOTO IOJIS.

I'padpuueckoe nzoOpakeHre MarHUTHBIX MOJIEH.

Cuita Amniepa. [IpaBuio neBoi pyku.

Cuna JlopeHua, npaBuso J1€Bol pykH

MarsuTHbIE CBOWMCTBA BELIECTBA.

MarsuTHas IPOHULIAEMOCTD CPEBI.

deppoOMarHeTHKH.

[IpuHLUI NENACTBUS DIIEKTPOABUTATEIIS.

DNeKTpOU3MEpUTENIbHbIE TPUOOPBHI.

MarsHuTHbIH IOTOK.

65



161.

®dapages.

162.
163.
164.
165.
166.
167.

SIBiIeHUE DIEKTPOMArHUTHOW MHAYKIMU U 3aKOH 3JIEKTPOMAarHMTHOM MHIYKIIUU

IIpaBuio Jlenna.

OJIC MHAYKIMU B IBUAKYIIMXCS TPOBOJHUKAX.
CaMouHayKIUS.

NHAYKTUBHOCTb.

DHeprusi MarHuTHOTO MOJISI.

[IpuHUI nEefCTBUS AIEKTpOreHepaTopa.

DNEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI

168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.

184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.

195.
196.
197.
198.
199.
200.

[TepemeHHBIN TOK.
Tpauchopmarop.
ITpousBoacTBO, Nepeaya U NOTPeOIICHUE FTEKTPOIHEPTUH.
[TpoGiembl 3HEpPTrOCOCPEIKECHHUS.
TexHuka 6€30MacHOCTH B 00paLLEHUH € SJIEKTPUYECKUM TOKOM.
Konebarenbublit koHTYp. [IpeBpaiienne s3Heprun B Kojae0aTeIbHOM KOHTYpE.
CB00OIHBIE JIEKTPOMArHUTHbBIE KOJIeOaHMs.
BbiHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.
Jle¥CcTBYIOLIME 3HAUEHNUE CUIIBI TOKA U HAIPSKEHUS.
Konznencarop u karyiika B Lielld IEPEMEHHOT0 TOKA.
AKTHBHOE COIIPOTUBIICHUE.
DNeKTpUUECKU Pe30HAHC.
ONEKTPOMarHuTHOE M0JIe
DNEKTPOMarHUTHOE MOJIE€ U AJIEKTPOMAarHUTHbIE BOJIHBI.
CKOpOCTB 2JIEKTPOMArHUTHBIX BOJIH.
[IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUSL.

I'eomeTrprueckas onruka
CBer Kak 3J1eKTpOMarHuTHasl BOJIHA.
3aKOHBI OTPAKEHUS CBETA.
3aKOHbBI IPEJIOMJICHUS CBETA.
IlosiHOE BHYTpEHHEE OTpAXKEHHUE.
JInnza.
OCHOBHBIE XapaKTEPUCTUKH JIMH3BL.
®opmyJia TOHKOHN JTUH3BI.
IToctpoenne n300pa’keHHst B TOHKUX JIMH3aX.
OnTHueckas cuia JUH3bIL.
VYBenuueHue JINH3bI.
I'naz. Ouxu. OnTryeckue npudOpHI.

dusnyeckas ONTUKA

Jucnepcus cera.
KorepeHTHOCTE 1 MOHOXPOMAaTUYHOCTD.
WNuTtepdepennus cera.
Hudpaxius ceera.
[Tonspuszanus ceera.
Pa3nuynHble BUIBI 2IIEKTPOMATHUTHBIX U3IY4EHUH, UX CBOMCTBA U MPAKTUYECKUE

IIPUMCHCHUS.

201.

202.
203.
204.
205.

Pazpematomias cnocoOHOCTh ONTHYECKUX MTPUOOPOB.
KBAHTOBAS ®U3MKA 1 CTPOEHUE ATOMA
KBanrtoBas ¢uznka
I'unoresa [1nanka o kBaHTax.
dorodddexT.
3akonsl poTtorddexra.
Kpacnas rpanuna ¢porosddexra.
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206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.

VYpaBuenue DiinmreitHa i Gorodddexra.
@DOTOH.
BousiHOBBIE M KOPITYCKYIISIpHBIE CBOWCTBA CBETA.

TexHuueckue ycTpoiicTBa, OCHOBaHHBIE HA UCIIONb30BaHUU (poTodhdexTa.

PannoakTHBHOCTE.

Anbpda-, 6eTa- U raMMa-U3IIyICHHUS.

Crtpoenue aToma: miaHerapHasi Mojielib 1 Mojielb bopa.
KBanToBanue sHeprum.

[Tornomnienue u UCycKkaHUE CBETa AaTOMOM.

Jlazep, mpUHIUIT €r0 1EUCTBUS.

IIBera Temn.

Bunel ciekTpos.

CrexTpalibHbIH aHAIU3 U €r0 IPUMEHEHHE.

[IpuHIMIT IEHCTBUS U UCIIOIB30BAaHKE JIa3epa.

Crpoenue aToma

220.
221.
222.
223.
224.
225.
226.
227.
228.
229.

CrpoeHue aTOMHOrO sjipa.

S nepHble CuIIbI.

JledekT mMacchl.

DHeprus CBs3H.

CBs13b Macchl U SHEPTUH.

Jlenenue TsHKeNbIX aTOMHBIX sIJIep, [emHast PeaKius JeICHHS.
VYnpasnsieMas LENHAs peakiusl.

SnepHble peaKTOpBI.

SAnepHas 3HepreTUKa.

Pa[[I/IoaKTI/IBHI)Ie H30TOIIbI, UX IPUMCHCHHUEC B MCAUIIUHEC, IIPOMBIIIIJICHHOCTH,

CEILCKOM X031 CTBE

230.
231.

232.
233.
234.
235.
236.
237.
238.
239.

PannoakTuBHBIE H3ITy4EHUS U UX BO3ACHCTBUE HA )KUBbIE OPTAHU3MBI.
Meroapbl peructpannu 3apsyKeHHbIX YaCTHIL.
SBOJIIOLN S BCEJIEHHOM
Dddext Jomepa u obHapyx)eHHE «pa3deraHus» ralakTHK.
Bbonpmioit B3peIB.
Bo3MoxHbIe cieHapuu 3BOIOLMN BeeneHHoi.
DBOJIOUS U SHEPTUsl TOPEHUS 3BE3 .
TepMmosiepHbIil CUHTES.
OO6pazoBaHue MIIAHETHBIX CUCTEM.
Conneunas cucrema.
OVJI.10 ®u3nka M Hay4YHO-TEXHUUYECKasl PEBOJIOLHS.
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I1. SAAAHUE OJIA DK3AMEHVYIOIIET'OCSI. [IleMoHCTpalliOHHBIN BapUaHT.
bnank oTBeTOB Ha PK3aMeHE YacTu A

Ik3amenayuonnan paboma
no oucuyunaune OY/[.10 DU3ZHKA
Yacmov A
cmyoeHma zpynnoi

KosmyecTBO BapuaHTOB 3a1aHus JUisl dk3aMenymomerocsi — 30

Bpemsi BbInosiHeHusi 3agaHusi — yactb A — 20munyt,uactu B, C — 20 MuHyT Ha
[IOJITOTOBKY.

OOopynoBanme:  JEMOHCTpPAllMOHHBIE  NPUOOPBI,  HU3MEpPUTENbHBIE  NPUOOPHI U
MHCTPYMEHTBHI, TaOJIUIIbI, [1JIaKaThl, CIPABOYHBIA MaTepHai (TabauIIbl), MAKEThl YCTPOUCTB.

Ycnexon!!!
buaer Ne
Ommembme «X)» 6€PHbLIE 6APUAHNMBL OMBEMOE.
Bapuanmasg | 2 3 4 5 6 7 8 9 10 |11 |12
omeemoes
A
5
B
r

HToroBbIii 0211 yacTth A
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KY -54
OTXT — crpykrypnoe nonpasaenenue OpUIIC — pummana CamI'YIIC

PaccMOTpeHo IpeaMeTHOM (ITMKII0BO) DK3AMEHALIMOHHbIN BUJIET Ne 1 YTBEPXJIAIO
KOMHCCHECH OVY/1.10 ®usuka Hupexrop OpUIIC —
«31» aprycra 2020 T. ¢mmana CamI YIIC
I'pymma [ICM — 121 A.H.ITonos
[Ipencenarens ITLK JLb.OBeuknHa Cewmectp 2 «31» aBrycra 2020 r.
Yacrs A

[Ipu BbINOJIHEHUH 3aJaHUH ATOHM YacTH yKa)KUTE B OJIaHKE OTBETOB LIU(PY, KOTOpas
o0o3HauaeT BbIOpaHHBIN BaMu OTBET, HOCTaBHUB 3HAK « X » B COOTBETCTBYIOLIECH KIIETOUKE OIaHKa
IUIsL KQXKJI0T0 3aJaHUs

Al MarepuanbHasi TOUKa paBHOMEPHO JBUKETCSA CO CKOPOCTHIO U IO OKPYKHOCTHU
panuycoMm r. Kak n3aMeHUTCsS MOJlyJIb €€ HEHTPOCTPEMHUTENBHOIO YCKOPEHUS, €CIIM CKOPOCTh TOUKH
Oyznet BnBoe Oosbie?

1) He u3MeHUTCS 2) yMeHbIIUTCS B 2 pasza

3) yBenuuuted B 2 pasa 4) yBenuuutcs B 4 pasza

A2 CamoueT BBIIOIHSET (GUIYpY BBICILIETO MUIOTaXKa «MepTBas netis». Kak HanpasieH
BEKTOpP YCKOPEHUs caMoJieTa B TOT MOMEHT BPEMEHH, KOT1a BEKTOP PAaBHOAECHCTBYIOIIEH BCEX CUIT
HaNpaBJIeH BEPTUKAIBHO BBEPX K LIEHTPY OKPY>KHOCTH, & BEKTOP CKOPOCTH CaMOJIeTa HallpaBJIeH
TOPU30HTAJILHO?

1) BepTHKaIbHO BBEPX

2) 1o HaIpaBJICHUIO _ _—
BEKTOpPA CKOPOCTH @ ."E'-' T : ' -

3) IPOTHUBOMOJIOKHO i / 1
BEKTOPY CKOPOCTH : |

4) BepTHKAIILHO BHU3 o T

A3 Ha pucynke a - '
MIpUBE/IEH IpaUK 3aBUCUMOCTH
HMITyJIbCA TEJIa OT BPEMEHU B
MHEpLUUAIbHON CHCTEME OTCYETA.

Kakoii rpaduk — 1, 2, 3, win 4 o [ 1 I*%
(puc. 6) — COOTBETCTBYET
M3MEHEHHUIO CHJIBL, JICHCTBYIOMICH e
o T
Ha TEJIO, OT BPEMEHH JIBHIKEHHS? T~
1)1 2) 2 | T
3)3 4) 4

A4 Ssnenue quddy3un B KUAKOCTAX OOBSACHIETCS TEM, YTO MOJIEKYJIbI )KUKOCTEH

1) oTTankuBaroTCA ApYT OT pyra  2) KOJEOIIOTCS OKOJIO CBOMX MOJIOKEHUH paBHOBECHUS

3) NpUTATUBAIOTCS APYT K APYry  4) MOTYT XaOTHYHO MEpEMEIaThCs 0 00bEMY

A5 Tlpu yMeHbIIIEHUH CpeHEeW KMHETUYECKOM SHEPTUH TETJIOBOTO JIBUKEHUSI MOJIEKY B 2
pasa abcoiroTHas TeMIeparypa

1) He u3MeHuTCs 2) yBenuuuTcs B 4 pasza

3) yMeHbIIUTCS B 2 pa3a 4) yBenuuurcs B 2

r

pasa

A6 Ha pucynke nokaszas rpaduk 3aBUCUMOCTH
Temneparypsl 1 BemiecTBa OT BpeMeHH 1.

B HauvanbHBIII MOMEHT BPEMEHH BEIIECTBO
HaXO0/WJIOCh B KPUCTAJUIMYECKOM cocTosiHMH. Kakas u3
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TOYEK COOTBETCTBYET OKOHUYAHHMIO MpOIECcca TIABJICHHUS BellecTBa?

1)5 2) 2 3)3 4) 6

A7 B kakux cpefax mpH Mpox0oxkIeHHH IEKTPHYECKOT0 TOKA HE MMPOUCXOIUT MEPeHOca
BenlecTna’?

1) MeTayiax U mOJIypOBOIHUKAX 2) pacTBOpax 3EKTPOJIUTOB U Ta3ax

3) moyNpOBOJHUKAX U ra3ax 4) pacTBOpax 3JIEKTPOJIUTOB U METaJJIaX

A8 Ha pucynke n300pa)keH rOpH30HTAIBHBINA POBOJHHK, IO KOTOPOMY T€UET
ANEKTPUYECKUH TOK B HAIIPABJIEHUU «OT HACH.

B Touke A BeKTOp MHIYKIIMH MAarHUTHOTO TOJISI HAIPaBJICH

1) BepTUKANbHO BHU3 -} 2) BepTUKAIILHO BBEPX | I@ 4

3) BIeBO +— 4) BopaBo —+

A9 Ha nienke ¢oToanmapara rmoxydeHo n300paxeHrue mpeMeTa B HaTypaibHYyHO
BenMuMHY. Ha OCHOBaHMHU 3TOTO MOXKHO YTBEP)KIaTh, YTO OOBEKTUB MpH (oTorpadupoBaHuu
HaXOJWICA OT (POTOIJICHKU HAa PACCTOSHUU

1) paBHOM (hOKYCHOMY PACCTOSTHHIO

2) paBHOM ABYM (DOKYCHBIM PacCTOSHUSM

3) GomnbIre (POKYCHOTO, HO MEHBIIIE JBYX (POKYCHBIX PACCTOSHUI

4) 6onpliie 1BYX (DOKYCHBIX PACCTOSHUN

A10 3meHnsieTcs i 4acTOTa M IJTMHA BOJTHBI CBETA IPH €T0 MEPEX0Ie U3 BOJBI B BAKYyM?

1) nnvHA BOJIHBI YMEHBIAETCS, YACTOTA YBEIMYUBACTCS

2) JIMHA BOJIHBI YBEIMUMBAETCS, YACTOTa YMEHbILIAETCS

3) IMHA BOJIHBI YMEHBILIAETCS, YaCTOTa HE U3MEHSEeTCs

4) nMHA BOJIHBI YBEJIMYMUBAETCS, YACTOTA HE U3MEHATCS
%

A1l Atom 6opa 5Pconepur

1) 8 mpoToHOB, 5 HEUTPOHOB U 13 AIEKTPOHOB

2) 8 mpoTOHOB, 13 HEUTPOHOB U 8 IECKTPOHOB

3) 5 npoTOHOB, 3 HEUTPOHA U 5 FJIEKTPOHOB

4) 5 IpoTOHOB, 8 HEUTPOHOB M 13 IEKTPOHOB

A12 Kakas 10st OT O0JIBIIIOT0 KOJTUYECTBA PATMOAKTUBHBIX aTOMOB OCTACTCS
HepacnaBLIEHCs Yepe3 UHTEPBaJI BpEMEHH, paBHbBIN JBYM MEpUOaM NoJlypacnajia.

1) 25% 2) 50% 3) 75% 4) 0%

Yactr B

Mexanudeckoe ABuxkeHne. OTHOCUTENBHOCTh ABMKEHUA. Cuctema otcuera. MarepuanbHas
touka. Tpaekropus. IIyte u nmepememienne. MraHoBeHHasi CKOpPOCThb. Y CKOpeHue. PaBHOMepHOE U

PaBHOYCKOPCHHOC ABUKCHUC.

Yacts C
Pewwme 3aoauy

DNEKTPOH ABUXKETCSA B OTHOPOAHOM MarHUTHOM 1osie ¢ uaaykuuei 4 wm7n . Halitu nepuon

ero ooparieHusl.
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I1l. TAKET 9K3AMEHATOPA

Yacrts A
Pe3ynbrarsl
Nen/m | Tun IIpaBuIbHBIH
OTBeT
1 Al 4
2 A2 1
3 A3 2
4 Ad 3
5 A5 4
6 A6 1
7 AT 4
8 A8 3
9 A9 3
10 Al0 3
11 All 2
12 Al2 1
13 Al3 1
14 Al4 3
15 Al5 2
16 Al6 4
17 Al7 2
18 Al8 3
19 Al9 1

[Tosicnenue BeIOOpa OTBETA

3aganue 1

MarepuanbHas TOUKa paBHOMEPHO JIBHIKETCSI CO CKOPOCTHIO U 0 OKPYKHOCTH PaglycoMm I.
Kak n3MeHuTCs MOJlyJb €€ IIEeHTPOCTPEMUTEIBLHOIO YCKOPEHHsI, €CJIU CKOPOCTh TOUKH OYyJIeT BJIBOE
Oosnbiie?

1) HE U3MEHUTCS 2) yMeHbIIUTCS B 2 pasza 3) yBenuuuTes B 2 paza 4)
yBeJIMUYUTCS B 4 pa3a

Pemenue.

2

[{eHTpOCTpEMUTENBHOE YCKOPEHHE JACTCSI CIAEAYIOIUM BBIPAXKEHUEM: A = UT OHO
IIPONOPLIMOHANIBHO KBAJPaTy CKOPOCTH JIBHKEHUS MaTEpUAIBbHON IO OKPYXHOCTU. Eciu ckopocThb
MaTepuaIbHOU TOUKH OyJeT BABOE OOJIbILE, TO MOJYJIb €€ LIEHTPOCTPEMUTEIBLHOIO YCKOPEHNE
yBEJIMUUTCS B 4 pasa.

ITpaBuMILHEII OTBET: 4.

3aganue 2

Camoutet BBINOJHAET PUTypy BBICIIETO MUJIOTaXa «MepTBas netis». Kak HanpasieH BEKTOp
YCKOpPEHUS CaMOJIETa B TOT MOMEHT BPEMEHH, KOTJJa BEKTOP PaBHOAECHCTBYIOLIEN BCEX CUIT
HaIpaBJieH BEPTUKAIBHO BBEPX K LIEHTPY OKPYKHOCTH, @ BEKTOP CKOPOCTH CaMOJIeTa HalpaBJieH

TOPU30HTAJIBHO?
1) BepTUKaJIbLHO BBEPX 2) 10 HaINpaBJIEHHUIO BEKTOPA CKOPOCTH
3) IpPOTUBOMOJIOXKHO BEKTOPY CKOPOCTH 4) BepTUKaIbHO BHU3
Pemenue.
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CornacHo BTopoMy 3akoHy HbroTOHa, yCKOpEeHUE Tesia COHAIPaBIeHo ¢
paBHOJEHCTBYIONIEH BCceX cuil. Takum oOpa3oM, BEKTOP YCKOPEHHUS CaMoJieTa B ’TOT MOMEHT
BPEMEHHU HAIpPaBJIEH BEPTUKAIBHO BBEPX.

[IpaBuibHBIN OTBET: 1.

3amanue 3

Ha pucynke a npuBesneH rpaduk 3aBUCUMOCTH UMITYJIbCa Tejla OT BPEMEHU B WHEPIHAILHOM
cucreme otcueta. Kakoit rpadpuxk — 1, 2, 3, unu 4 (puc. 6) — COOTBETCTBYET U3MCHEHUIO CHIIBI,
JICUCTBYIOLIEH HA TEJIO, OT BPEMEHHU JIBUKCHUS?

11 2) 2 3)3 4)4

Pemenue.

Hmnynbe Tena nponopiuoHaieH ero ckopoctu. M3 rpaduka a BUAHO, 4YTO UMITYJIBC
MEHSIETCSI CO BpEMEHEM PaBHOMEPHO, CIIEJIOBATEIBHO, TAKUM K€ CBOMCTBOM 00J1a1aeT U CKOPOCTh
tena. TakuM oOpa3om, TeIo ABUTAETCS C MOCTOSHHBIM ycKopeHueM. [1o Bropomy 3akony HeioToHa,
YCKOpPEHHE Tejia IOCTOSIHHO, €CIIU IOCTOSIHHA JEHCTBYIONIEro Ha Hero cuia. OTCro1a 3aKIIoyacM,
YTO MPABWIBHBIN rpaduK 3aBUCUMOCTH CHJIBI OT BpEMEHH U300pakeH Ha rpaduke 3.

IIpaBMIBLHBIA OTBET: 3.

3ananmue 4

SBnenue muddy3un B KUIKOCTIX OOBICHIETCS TEM, YTO MOJIEKYJIBI KHUIKOCTEH

1) oTTankuBarTCA APYT OT Ipyra

2) KOJIeOIIOTCS OKOJIO CBOMX TTOJIOKEHUH paBHOBECHUS

3) IpUTATUBAIOTCS APYT K APYTY

4) MOTYT XaOTUYHO TIEpEMEeNIaThecsl 0 00BEMY

Pemenne.

Juddysueit Ha3pIBaeTCSA MPOIECC B3aUMHOTO IPOHUKHOBEHHS MOJIEKYJT OJTHOTO BEIIECTBA
MEX1y MOJIEKYJIaMU APYTOTo, MPUBOASIINN K CAMOIIPOU3BOJIILHOMY BHIPABHUBAHUIO UX
KOHLEHTpaLUi 110 BCEMY 3aHUMaeMOMy 00bEMY. MoeKyJIbl AKHUAKOCTH MOTYT XaOTUYHO
nepeMenaThes mo oobemy (OHU BeayT "KoueBoit 00pa3 xu3Hu"). IMEHHO 3TUM U O0BICHSIETCS
TJIaBHBIM 00pa3oM siBjieHuE 1u(Py3un B KUAKOCTAX.

IIpaBunbHEIN OTBET: 4

3aganue 5

[Tpu yMeHbIlIEHNN CpeHEN KHHETHUECKON SHEPTUH TEIIOBOTO IBIKEHUSI MOJIEKYI B 2 pa3a
a0COJIOTHAsI TEMIIepaTypa

1) He u3MeHuTCA 2) yBenuuuTcs B 4 pasza 3) ymeHbIIUTCS B 2 pa3a 4) yBenuuuTcs B 2
paza
Pemenne.
Cpennsisi KWHETHYECKast SHEPTHs TETUIOBOTO JBIKSHHS MOJIEKYJT HJICATbHOTO Ta3a MPsiMO
E = gA-T

MPOTOPIIMOHATIbHA a0COIOTHOM TeMIeparype: -

CrnenoBaTenbHO, IPU YMEHBIIICHUH CPpeIHENH KHHETHYECKON SHEPTHUH TETUIOBOTO JBUKEHUS
B 2 paza abcoIoTHas TeMIiepaTypa ra3a Takke YMEHBIIIUTCS B 2 pasa.

ITpaBMILHEII OTBET: 3.

3amanne 6

Ha pucynke nokaszaH rpaguk 3aBUCHMOCTH
TeMITepaTypbl T'gemecrna ot BpeMeHH .

B HavyanbHbBII MOMEHT BPEMEHH BELECTBO
HaxO0JWJIOCh B KPUCTAJUTMUECKOM cocTostHuU. Kakas u3
TOYEK COOTBETCTBYET OKOHYAHUIO MTPOIIECCa MIIABICHUS
BemiecTBa?

15 2) 2 3)3 4) 6

Pemenne. 0

Jy1st TOro 4TOOBI PACIUIABUTH KPUCTAILITUIECKOE
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BEIIECTBO, HEOOXOMMO CHAYaja HarpeTh ero A0 TeMIepaTypsl miasinenus. [locne atoro
TeMIlepaTypa BellecTBa He OyIeT MEHATHCS 10 TEX MOp, TOKa OHO HE PACIUIaBUTCS LEITUKOM.
CrenoBarenbHO, OKOHYAHHUIO MIPOIiecca IJIABJICHUS BEIIECTBA Ha rpadrka 3aBUCUMOCTH €T0
TEeMIIEpaTypbl OT BPEMEHH COOTBETCTBYET TOUKA 3.

IIpaBUIBLHBIA OTBET: 3.

3aganue 7

B kakux cpegax npu npoxokJI€HUHU IEKTPUUIECKOT0 TOKAa HE MPOUCXOIUT MepeHoca
BenlecTna’?

1) MeTayuiax ¥ MOJIYIpPOBOJHUKAX  2) pacTBOPAX AJIEKTPOJIUTOB U razax

3) moyNpOBOJHUKAX U ra3ax 4) pacTBOpax 3JIEKTPOJIUTOB U METaJIJIaX

Pemenue.

B razax u pactBopax 3JIEKTPOJIUTOB NEPEHOCYMKAMHU SJIEKTPUUYECKOIO 3aps/ia SBIISIOTCS
noHbL. Takum 00pa3oM, IpU MPOXOKACHUU IIEKTPUISCKOTO TOKA B ITHX CPeJax MPOUCXOTUT
nepeHoc Bemecrsa. HanpoTus, B MeTaiuiax nepeHOCUUKaMU AIEKTPUUECKOTr0 3apsia sBISIOTCS
3JIEKTPOHBI, @ B OJYIPOBOJHUKAX — 3JIEKTPOHBI U ABIPKH, TAK YTO B ATHX CPe/Iax MepeHoca
BEILIECTBA HE MPOUCXOIUT.

IIpaBriIbHBIA OTBET: 1.

3ananmue 8

Ha pucynke nzo0paxeH ropu30HTaIbHBIN IPOBOJHUK, 10 KOTOPOMY I A
TEUeT JIEKTPUUECKUI TOK B HAIIPABJICHUU «OT HACH. @ *

B touke A BeKTOp MHIYKIIMA MarHUTHOTO TOJIsI HAIIPaBJIeH

1) BepTHKATBHO BHU3 + 2) BEepPTUKAIbHO BBEPX |

3) BneBo 4) BupaBo —*

Pemenue.

1 croco6:

[To npaBwmity ipaBoii pyku: «Eciu 00XBaTUTH JIaIOHBIO PABOM PYKH MPOBOAHUK TaK, YTOOBI
OTCTaBJICHHBIN OOJIBINOI Mmasel] ObUT HalpaBlieH BAOJIb TOKA, TO OCTABILKECS YEThIpe Mallblia
YKQKYT HalpaBJICHUE JIMHUM MAarHUTHOTO TIOJISI BOKPYT MPOBOAHUKA». MBICJIEHHO TIPO/ieiaB
yKa3aHHbIE IEHCTBUS, MOTy4aeM, YTO B TOUKe A BEKTOP MHIYKIIMH MarHUTHOTO TIOJISl BEPTUKAIBHO
BHHU3.

2 cnoco0:

[To npaBmiy 6ypaBumnka: «Eciu HampaBiieHrne MOCTynaTeIbHOTO IBIXKCHHS OypaBUMKa
(BMHTa) COBMAJaeT C HAIIPaBJICHHUEM TOKA B IPOBOHHUKE, TO HAPABJICHUE BPAILICHUS PYUKU
OypaBuMKa COBIAAAET C HANPABJIEHUEM BEKTOpAa MarHUTHOW MHAYKIIMHU I0JIs, CO3/1aBa€MOT0 3TUM
TOKOM». MBICIIEHHO IPOBEPHYB COOTBETCTBYIOIIMM 00pa3oM OypaBUMK, OJIydaeM, 4TO B TOUKE A
BEKTOP MHJIYKIIUM MarHUTHOTO I10JIsSI HAIIPaBJIEH BHU3.

[IpaBUnbHBIN OTBET: 1.

3aganue 9

Ha nnenke ¢oToanmnapara noiay4eHo U300pakeHue npeMeTa B HaTypajibHYI0 BEIMUHHY.
Ha ocHOBaHMM 3TOT0 MOYXHO YTBEPkAaTh, YTO OOBEKTUB MU (poTOrpadupoBaHUM HAXOIUIICS OT
(OTOMIICHKU Ha PACCTOSHUU

1) paBHOM (OKYCHOMY PacCTOSIHUIO

2) paBHOM JBYM (POKYCHBIM PAaCCTOSHUSIM

3) 6onbie GOKYCHOTrO, HO MEHBIIIE JBYX (OKYCHBIX PACCTOSHUN

4) 6onbie IBYyX (POKYCHBIX PACCTOSHUMN

Pemenue.

JIuHeitHOE yBeIMYeHHE COOMPAIOIIEH JIMH3BI CBA3aHO C PACCTOSHUEM OT MPEIMETa A0 JIMH3bI U

f
r-3

PaCCTOAHUEM OT JIMH3bI 10 1/1306pa>1<eH1/151 COOTHOIICHUEM
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ﬂg:_\-:[
A
1 1 1 1 f-F
Hcnonb3ys hopmMyiy TOHKOM JTMH3HI, d f F d Ff  moxuo [IEpEHucaThb 3TO
r—s. l_j f=-F_f-F
' d ° Ff F

BBIPAKEHUE B CIEAYIOLIEM BUE
ITo ycnoButo, Ha miIeHke (oToanmapara HoJay4eHO U300pakeHUE MpeIMeTa B HATYPaIbHYIO
BenMumHy, a 3HaunT, | = 1. Orcrona maxomum, uto f = 2F 10 ectp 06bexTnB 1pH
¢dororpadupoBaHuu HAXOAUICS OT (POTOIVICHKH HA PACCTOSIHUU, PABHOM JABYM (POKYCHBIM
PacCTOSIHUSAM.

ITpaBUJIbHBIN OTBET: 2

3amanmne 10

W3meHsercs 11 yacToTa U JIJIMHA BOJIHBI CBETA IPU €r0 MEPEX0e U3 BOJIbI B BAKYyM?

1) nnvHA BOJIHBI YMEHBIAETCS, YACTOTA YBEIMYUBACTCS

2) JJIMHA BOJIHBI YBEIMYMBAETCS, YACTOTA YMEHbILIAETCS

3) IMHA BOJIHBI YMEHBILIAETCS, YaCTOTa HE U3MEHSEeTCS

4) nMHA BOJIHBI YBEJIMYMUBAETCS, YACTOTA HE U3MEHATCS

Pemenue.

YacToTa BOJIHEI CBETAa HE H3MCHSICTCS IIpu nepexoa€ u3 BOJAbI B BAKYyM, IIOCKOJIBKY OHA HC

3aBUCHUT OT TOTO, B KAKOH CpeJie pacpocTpaHsIeTcs BoiHA. Boma — ontuyecku 6oliee MmIoTHAs
cpena, yem BakyyM. CieoBaTesIbHO, CKOPOCTh PACIIPOCTPAHEHHUS CBETOBOM BOJIHBI BO3PACTAET.
CKopoCTh pacipoCTpaHEHHUsI CBETa B CPeJie, YACTOTa CBETOBOM BOJIHBI M JJIMHA BOJIHBI CBA3aHbI
cooTHOIIeHHeM AV = U Takum o0pa3om, IpH Mepexoie U3 BOJbl B BAKYYM JIJIMHA BOJIHBI
YBEJIIMYHBACTCS.

IIpaBUIBHEINA OTBET: 4.

3aganue 11

AtoMm Gopa 5B COJICPKUT

1) 8 mpoTOHOB, 5 HEUTPOHOB U 13 ATEKTPOHOB 2) 8 npoToHOB, 13 HEUTPOHOB U §

AIEKTPOHOB

3) 5 npoToHOB, 3 HEUTPOHA U 5 PIEKTPOHOB 4) 5 mpoTOHOB, 8 HEUTPOHOB 1 13
ANEKTPOHOB

Pemenne.

Yucno 31eKTPOHOB B HEUTPATLHOM aTOME COBIAAAET C YUCIIOM ITPOTOHOB, KOTOPOE
3aIMCHIBACTCS BHU3Y TMIEpe]l HAMMEHOBAaHUEM dIeMeHTa. Unciio BBepXy 0003HaUaeT MacCoBOE

YHUCJIO, TO €CTh CYMMapHOE YKCIIO MPOTOHOB U HEUTPOHOB. Takum oOpazom, atom OGopa 5
COJIEPKUT 5 MPOTOHOB, 3 HEUTPOHOB U 5 ANEKTPOHOB.

IIpaBUIBHEINA OTBET: 3.

3aganue 12

Kakas 1oy 0T G0JIBIIOT0 KOJTHMYECTBA PaUOAKTHBHBIX aTOMOB OCTaeTCs HepaclaBIIencs
Yyepe3 MHTEPBAI BpEeMEHH, PAaBHBIN JBYM MEpHUOaM MOJIypacmaia.

1) 25% 2) 50% 3) 75% 4) 0%

Pemenue.

CornacHo 3aKOHY paaAnO0aKTUBHOI'O pacraaa, o uCTCYCHUN BPpEMCHU tor NEPBOHAYAJIBHOT'O

KOJIMYECTBA aTOMOB N PpaarOaKTUBHOI'O BCUICCTBA C IICPHUOIOM IIOJTypaciaia T ocranercs
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N = N,2-F

Np&

MIPUMEPHO ~ atomoB. Cl1eI0BaTEeNbHO, 10 HCTEYEHUH BPEMEHH [BYX IIEPUOJI0B
. . 27 N
N=N2 7 =—
roJtypacmajaa OCTaHeTCs 4 aTomoB, TO ecTb 25%.

ITpaBuneHbli oTBET: 1.

Yacrts B

Mexanuueckoe BukeHue. OTHOCUTENBHOCTD JBMKEHUs. CucTeMa oTcueTa. MaTtepuanbHas
touka. Tpaekropus. [lyTe u nepemenienue. MruoBeHHas CKOpOCTh. Y CKopeHue. PaBHoMepHOE U
PaBHOYCKOPEHHOE JIBUYKEHUE.

IIpuMepHBIid BADHAHT OTBETA

MexaHUuecKUM JBUKEHUEM HA3bIBAIOT U3MEHEHUE MOJI0KEHUS Tella (UM €ro YyacTei)
OTHOCHUTEJIbHO Apyrux Tei. Hampumep, yenoBek, eyl Ha sckagaTope B METPO, HAXOIUTCS B
IIOKO€ OTHOCUTEJIBHO CaMOI'0 ACKAIaTopa U NEPEMENIAeTCsl OTHOCUTENBHO CTEH TYHHES; TOpa
OnbOpyc HaXOAUTCA B IIOKOE OTHOCUTEIBHO 3€MIIN M IBUXKETCSI BMECTE C 3eMJIe OTHOCUTEIBHO
CounHua.

W3 3TUX NprUMepoB BUAHO, YTO BCET/Ia HA/I0 YKa3aTh TEJI0, OTHOCUTEIHLHO KOTOPOTo
paccMmaTpuBaeTcs IBUKEHUE, €r0 Ha3bIBalOT TeJIOM oTcyera. Cucrema KOOpAUHAT, TEJI0 OTCUETa, C
KOTOPBIM OHa CBsI3aHa, U BEIOPAHHBIN cr1oco0 M3MepeHust BpeMeHH 00pa3yIoT CUCTEMY OTCUETa.

ITonoxenue Tena 3agaercss KOOpAUHATON. PaccmoTpum n1Ba npumMepa. Pazmepsl
OpOUTAILHON CTaHLIMU, HAXOAALIeHca Ha OpOUTE OKOJIO 3eMIIM, MOXKHO HE YUUTHIBATh, &
paccUYMTHIBasi TPACKTOPHUIO ABMKEHUSI KOCMUYECKOTO KOpalJIst TPH CTHIKOBKE CO CTAaHIUEH, Oe3
ydeTa ee pa3MepoB He 000iTHCh. Takum 06pa3oM, HHOT'Ia pa3MepaMu Teja [0 CPABHEHUIO C
PaccTOsSIHUEM /10 HETO MOXHO MIPeHEOpeyb, B 3TUX CIIydasix TEJO CYUTAIOT MAaTEPUAIbHON TOUKOM.
JIuHuIO, BAOJIb KOTOPOI IBMXKETCS MaTepuaibHas TOUKA, Ha3bIBAIOT Tpaekropueil. nuny
TpaekTopuu Ha3bIBalOT myteM (1). Enunnma mytn — metp.

MexaHnuecKoe ABM)KEHHE XapaKTepu3yeTcs TpeMsl pU3NUeCKUMU BeTUUMHAMMU:
IIEpEMEIEHUEM, CKOPOCTBIO U YCKOPEHUEM

HanpaBneHHbIl 0Tpe30K MPsIMOil, TPOBEAEHHBIN U3 HAYAJILHOTO MOJIOKEHHS JIBIDKYILEHCS
TOYKH B €€ KOHEYHOE T0JI0KEHUE, Ha3bIBaeTcs nepemMerieHueM (s). [lepemenienne — BeanurHa
BEeKTOpHas. EquHNIa nepeMenenus — MeTp.

CxopocTb — BEKTOpHas (pu3nueckasi BEIMUMHA, XapaKTepHU3yrolas ObICTPOTY
IIEpEMEILEHUS TeJla, YUCIEHHO paBHAasl OTHOLICHMIO MIEPEMEIICHUS 3a MaJIbld IPOMEXYTOK BPEMEHH
K BEJIMYMHE 3TOTO MPOMEXyTKa. [IpoMexyTok BpeMeHH CUMTAETCs JOCTaTOYHO MaJjIbIM, €CIIU
CKOPOCTb IIPY HEPABHOMEPHOM JIBJKEHUU B TEUEHUE 3TOTO IPOMEXKYTKA HE MEHSIIACH.
Omnpenensrornias popMmysa CKOpOCTH UMeeT BUl v = s/t. Equania ckopoctu — m/c. Ha npaktuke
UCHOJB3YIOT €IMHUILY U3MepeHHs cKopocTH KM/4 (36 km/4 = 10 m/c). I3MepsIoT CKOpOCTh
CIUIOMETPOM.

VYckopeHne — BeKTOpHas (pu3ndeckas BeIMYMHA, XapaKTepu3yromas ObICTpOTY U3MEHEHHUS
CKOpPOCTH, YUCIIEHHO paBHasi OTHOIIECHUIO N3MEHEHUS CKOPOCTH K IPOMEXKYTKY BPEMEHHU, B TEUEHUE
KOTOPOTO0 3TO U3MEHEHHE ITPON301LI0. ECiM CKOpOCTh U3MEHSETCS OJMHAKOBO B TEYEHHE BCETO

¢ N
a= (-
BPEMEHH JIBUKEHUS, TO YCKOPEHHE MOKHO pacCUUTaTh Mo opmyrie E
YCKOPEHUS — M/,

XapaKTepuCTUKNA MEXaHHUUECKOTO JBMKEHUS CBSI3aHbI MEX/1y cO00I OCHOBHBIMU

KHHEMATHYECKIMH YPaBHEHUSMHU:

8= Upt + dt*/2; 0= o, + at.
[Tpenmonoxum, 4To Teno IBUKETCs 0e3 yCKOpeHus (caMoJIeT Ha MapuIpyTe), €ro CKOpPOCTh

B TEUEHHE MPOAODKUTEIHLHOIO BpEMEHH HE MeHseTcs, a = 0, TorJja KHHEMaTHYECKUE YPaBHEHHS
OyayT UMETh BUJ:

v=const, §=ut.

JTUHULIA
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JIBI>keHue, Ipy KOTOPOM CKOPOCTb Tella He MEHSETCs, T. €. TEJO 3a JI0ObIe paBHbIE
MIPOMEXYTKH BPEMEHU MEepEMEIIAETCs Ha OJJHY U Ty e BEIMYMHY, Ha3bIBAIOT PABHOMEPHBIM
MPSMOJIMHEHHBIM JIBUKEHUEM.

Bo Bpemst crapTta cKOpOCTh paKkeThl OBICTPO BO3pPACTAET, T. €. yckopeHue a> 0, a = const.

B aToMm cinyuae kuHeMaTHUECKHE YPaBHEHHUS BBITIIAIAT TaK:

v =y, + at, s =yt +at* /2.

[Tpu TakOM ABM>KEHHUU CKOPOCTb M YCKOPEHUE UMEIOT OJMHAKOBBIC HAPaBIEHUS, IPUYEM
CKOpPOCTb U3MEHSIETCS] OJJMHAKOBO 3 JIF0ObIE PaBHbIE IPOMEKYTKH BPEMEHU. DTOT BUJL ABHIKEHMUS
Ha3bIBAIOT PABHOYCKOPEHHBIM.

[Tpu TOpMOKEHNU aBTOMOOMIISI CKOPOCTh YMEHbBILAETCS OJJUHAKOBO 3a JIIOObIE paBHbIE
IIPOMEXYTKH BPEMEHH, YCKOPEHNE HAIIPABJIEHO B CTOPOHY, IPOTUBOIIOIOKHYIO JBUKEHHIO; TaK
KaK CKOPOCTb YMEHBIIIAETCsl, TO ypaBHEHUs IPUHUMAIOT BUJI:

Ve -at, smupt- at?/2.

TaKOG ABUXXCHHUEC HA3BIBAKOT paBHOSaMCIUIGHHI)IM.

Bce gusnueckue BeTUUMHBI, XapaKTEPU3YIOLINE IBUKCHUE Teja (CKOPOCTh, YCKOPEHHE,
HepeMeHIeHI/IG), a TAKXXE BHU] TpaeKTOpI/II/I, MOFYT N3MCHATHCA HpI/I nepexoae nu3 OIIHOﬁ CUCTCMBI K
JPYTOM, T. €. XapaKTep ABMKCHHS 3aBHCUT OT BBIOOPA CUCTEMBI OTCYETa, B 3TOM U IPOSIBIISETCS
OTHOCHUTEIILHOCTh JIBIKEeHH. Harpumep, B BO3AyXe MPOUCXOUT JA03aMpaBKa CaMoJIeTa TOIUTHBOM.
B cucreme otcuera, CBA3aHHOM C CaMOJIETOM, IPYTOil caMOJIET HAXOAUTCS B ITOKOE, a B CUCTEME
oTcueTa, CBA3aHHOU ¢ 3eMJieli, 00a camolieTa HaxoAsTCs B ABMKEHUU. [Ipu nBmkeHnn
BEJIOCHIIEMCTA TOUKA KOJIeCa B CHCTEME OTCYETa, CBA3AHHOM C OChIO, UMEET TPACKTOPHIO,
MIPEJICTABICHHYIO HA pUCYHKE 1.

B cucreme oTcuera, cBsi3aHHOU ¢ 3eMiiei, BUJ] TPACKTOPUU OKa3bIBACTCS APYTUM (pHUC. 2).

O Y Y Y

Puc. 1 Pac, 2
Yacts C
DNEKTPOH ABUKETCSA B OTHOPOAHOM MarHUTHOM 1osie ¢ uaaykuueid 4 wm7n . Haiitu nepuon
ero
oOparieHusl.
Haso: Pemenue:
B=4-10"Tx 2
. o . Ve 27R
m=91.10"%x | Fr =0Bvsina,a=90",F; =qBv;F =ma = mE,T.K.V = ?,nonyan
q=16-10"Ks B2R ,\_  m4r’R’ m4z’R
72 F, = < (F = e (2) Mpupasumsas (1) (2), nomyuaem :

qB27R  m4x’R 2zm  2-314.91.10%
= =1 = = 19 3
T T gB 16-107-4-10
Ortser: 8,9 ue.

=8,9-10"°c =89nuc.

W3 ¢opmysbl, MONy4eHHON NpU pElIeHUuH 3aJaud, CIeIyeT, YTO Mepuoj] oOpalleHus
3apsHKEHHON YacTHIbl B MarHUTHOM IIOJIE HE 3aBUCHUT OT CKOPOCTH, C KOTOPOW OHa BIIETacT B
MarHMTHOE MOJI€ U HE 3aBUCUT OT PaJinyca OKPYKHOCTH, 10 KOTOPOW OHA JBUKETCS
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1116. KPUTEPUU OLIEHKHA

PexoMeHgaIim 1mo omeHWBaHUIO0 OTBETA Ha BOIPOCHI IK3aMEHAIIMOHHBIX OUJIETOB.

HToroBas OIeHKa 32 YCTHBIH 9K3aMEH BBICTABIICTCS KaK cpeiHee apupMeTHIecKoe 0aJlIoB
3a OTBETHI Ha KaXIbI BOIIPOC B OTJIEIHHOCTH, B COOTBETCTBUU C TIPABUIIAMH OKPYTIICHHUS.

3a 4acTh A BBICTABIISIECTCS:

3amanue ¢ BEIOOPOM OTBETA CUMUTASTCS BBIOJIHCHHBIM, €CJIM BBHIOPAHHBIA IK3aMEHYEMBIM
HOMEp OTBETa COBIAJIACT C BEPHBIM OTBETOM, H OH MOXET 000CHOBaTh BhIOOp oTBeTa. Kaxkmoe u3
3aganuii 1 — 12 onenuBaercs 1 6auiom (MakCUMalbHOE YnCiIo OamioB — 12).

Onenka o TpaJAuMOHHOM cucTeMe | % BBIOTHEHUS OasIbl
«5» - OTIANYHO 86-100 20-22
«4y - xoporIo 76-85 17-19
«3» - yIOBJIETBOPUTEIHHO 61-75 13-16
«2» - HEYJOBIIETBOPUTEIHHO 0-60 <13

B nporecce ycTHO# Oecenpl ydauuiics A0JKEH KpPaTKO OOBSCHUTH SIBJICHHUE WM MPOLIECC,
OIMCaHHbIE B 33JIaHUM, HA3BaTh 3aKOHbI, KOTOPbIE UCIOJIb3YIOTCS IIPU PELLIEHUU 33/1a4U, WU J1aTh
CCBUIKM Ha ONpeseieHns (PU3NYeCKUX BEIMYUH, OLICHUTh «Pa3yMHOCTh» MOJIy4€HHOI'O YHCIEHHOTO
OTBETa, Ciyyae He0OXOAUMOCTH (HU3KUK 0aji B 4acTu A), MOJIy4aeT BO3MOYKHOCTb IIOBBICUTH CBOM
pe3yibTar.

3a/iaHus C OTKPBITHIM OTBETOM — TEOPETUUYECKUI BONPOC U pacueTHast 3a1aya.

OneHuBaHuE OTBETOB CTYIEHTOB Ha TEOPETHUYECKHUIT BOIIPOC.

MakcumanbHOE YKcio 0aioB — 5.

56aJUI0B CTaBUTCSI B TOM CJIy4ae, €CIIM CTYAEHT MOKa3bIBaeT BEPHOE MOHUMAHHUE CYIIHOCTH
paccMaTpuBaeMBbIX SIBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHM, JA€T TOYHOE ONpPEACIEHUE U
HCTOJIKOBAaHUE OCHOBHBIX TIOHATUH, 3aKOHOB, TEOpPHUI, a TakXke MpPaBUIbHOE OINpeeseHue
(bU3NYECKUX BETUYMH, UX €JUHUI U CIIOCOOOB U3MEPEHUS; MPABUIIBHO BBIMOIHSAET YEePTEXHU, CXEMbI
U rpauKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COIIPOBOXK/JIAET pPaccKa3 HOBBIMH IPUMEPAMHU,
yM€eT NPUMEHUTH 3HAHUSA B HOBOM CUTyallUH IPU BBINOJIHEHMHM NPAKTHUYECKUX 3aJaHUN; MOXKET
YCTAaHOBUTH CBSA3b MEX]y U3y4aeMbIM M paHEe U3YUYEHHBIM MaTepHalloM, a TaKKe C MaTEpUajIoM,
YCBOEHHBIM IIPH U3YYEHUU JAPYTUX NPEAMETOB.

46anna cTaBUTCS, €CIIM OTBET CTYACHTA yIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY
Ha OLIEHKY 5, HO J1aH 0€e3 MCI0JIb30BaHMsl COOCTBEHHOT'O IJIaHa, HOBBIX IPUMEPOB, 0€3 NpHUMEHEHHUs
3HAHUN B HOBOM CHUTyaluu, O€3 HCIOJB30BaHHUS CBSI3€M C paHee W3YYEHHBIM MaTepuajIoM u
MaTEpHUaJIOM, YCBOECHHBIM IpPU HW3YYEHHH IPYTMX IPEIMETOB; €CIU CTYIAEHT IOIMYCTHI OAHY
olMOKyY UK He Oosiee IBYX HEAOYETOB U MOXKET UX MCIPABUTh CAMOCTOSITENILHO WK € HEOOIBIIOM
ITOMOUIBIO YUUTES.

30amna craBUTCSA, €CIM CTYACHT TPaBUIBHO MMOHUMAaeT (U3NYECKYIO0 CYIIHOCTh
paccMaTpUBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/EIbHbIE MPOOensl B
YCBOGHHMH BOIPOCOB Kypca (DU3MKH, HE MPEMSITCTBYIOIIME YCBOECHHIO MPOrPaMMHOTO MaTepHala;
YMEET MPUMEHSATH MOIYYEHHbIE 3HAHUS MPU PEIIEHUH NMPOCTHIX 337au C UCIOJIb30BAHUEM I'OTOBBIX
dhopmyn, HO 3aTpYAHSAETCS MPU PEIICHUH 3a7a4, TPEOYIOMUX TpeoOpa3oBaHus HEKOTOPBIX HOPMYIT;
JOMyCTHII He OoJiee 01HOM IpyOoii OIMOKH U JBYX HEIOYETOB, He Oojiee 0HOM rpyOoi U OaHOM
HerpyOoil ommOKku, He Oojee ABYX-TpeX HErpyObIX OmMOOK, OJHOM Herpy0oil OmHMOKM U Tpex
HEJ0YETOB; JOIYCTHJI YETHIPE WM MATh HEAOYETOB.
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20a7a CTAaBUTCS, €CIM CTYACHT HE OBJIQJET OCHOBHBIMH 3HAaHUSIMH M YMEHHSIMHU B
COOTBETCTBUHM C TPEOOBAHUSAMH IMPOTPaMMBI M JIONMYCTHJ OONbIIE OMMOOK M HEJOYETOB, YeM
HE00XO0AUMO JUIs OLIEHKH 3.

006aJ10B B CiTy4ae eclid OTBET He ObLI JIaH.

OrneHuBaHne pacueTHBIX 3a7a4

Pemenne pacdeTHBIX 3ajad OIIEHUBAETCS HA OCHOBE OOOOLICHHBIX KPUTEPHEB OICHKH
BBINTOJIHEHUS 3a/1aHusl. MakCcUMaIbHOE YUCIIO OaJIoB — 5.

56amIoB CTaBUTCS B TOM Cly4ae, €CIHM IPUBEACHO IOJHOE IPABWIBHOE pEUICHUE,
BKJTIOYAIOIIIEE CIETYIONIUE SJIEMEHTHI:

1) BepHO 3amMCcaHO KpaTKOE YCIOBHE 3a/add, MpHU HEOOXOIMMOCTH CHeNlaH PUCYHOK,
3amucana (opmysia, NTPUMEHEHHE KOTOPOH HEOoOXOAMMO JUIsl pelieHHs 3aJadyd BhIOpaHHBIM
CII0CO0OM;

2) mpoBeAeHbI HEOOXOIUMbIE MaTeMaTHUECKUE MPeoOpa3oBaHus U pacyeThl, MPUBOIAIINE K
IPaBUIILHOMY YHCIIOBOMY OTBETY, M IIPECTABIICH OTBET;

3) mpu ycTHOH Oecene ydalmuiicss JeMOHCTPUPYET MOHUMaHue (PU3NYECKUX MPOIECCOB MITH
SIBJICHUI1, OTTMCAHHBIX B YCIIOBUU 3a/1a41

4, 36asia cTaBUTCS B TOM Cllydae, €CH MPECTABICHO MPAaBUILHOE PELIEHNE, HO JIOMYIIeHa
OJTHA U3 TIEPEUYNCIICHHBIX HIKE OLIMOOK, KOTOpas MpUBelia K HEBEPHOMY YHCIOBOMY OTBETY:

— B 3aIIUCH KPATKOTO yCJIOBHUS 3a7auM, CXeMe HJIN PUCYHKE,

NJIN

— B apu(METHIECKUX BBIYUCICHHUSIX,

NJIN

— TIpH TIEpeBOJIe eNUHUI (PU3MYECKON BEIINIHHBI,

NJIN

— TIPU UCTIOJIb30BaHUM CIIPABOYHBIX TAOIMYHBIX JAHHBIX,

NJIN

— B MaTeMaTHYECKOM IPeoOpa3oBaHUU HCXOTHON (POPMYIIBI

20ajula CTaBUTCS B TOM Clly4dae, €CIIM PEUICHHE, HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KpUTEPUSIM BBICTaBJICHUS OLIEHOK B 5-3 Oaina,
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