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1. Lenu n 3apaun gucumnnuHbsl (Moayns)

Llenbto ocBoeHuss ancumnnunibl «PU3NKA» aBnseTcs nonydeHne dyHaameHTanbHbIX
€CTECTBEHHOHaY4HbIX 3HaHWWA, BblpaboTKa YMEHWIA MPUMEHATb MEeToAbl TeOPETUYECKOro U
9KCMNEPUMEHTaNbHOro UCCreAoBaHUs, OBNageHue HaBblkaMy AONs  peleHns 3ajady B
COOTBETCTBUM C BUAAMMU NPOdeCCUOHANbHON OeATEeNbHOCTU:
obecneyeHne BXOOHOrO KOHTPOMS KadecTBa Cbipbs U MartepuanoB C MO3ULMKA 3HEPro- u
pecypcocbepexeHna npu wux nepepaboTke; yyacTme B peanusaumm, o06CRAyXMBaHUUM WU
yrpaBreHUn  TEXHOMOIMMYECKMMU  npoueccamn; MNPUMEHEHME  COBPEMEHHbIX  MeTOAOB
nccnenoBaHvst U1 MOAENUPOBaHWS ANS NOBbIWEHMA 3 EKTUBHOCTM UCMONb30BaHNA CblpbeBbIX
pecypcoB, BHeApeHUst 6e30TX04HbIX U ManoOTXO4HbIX TEXHOSOMMI; y4acTue B OCYyLLECTBNEHUN
MEpPOMNPUSATUA NO OXPaHe OKpYXKaloLlen cpeabl Npu peanuaaumm TeXHONOrMYeCKUX npoLeccos B
XUMUYECKON TEXHOMOrMn, HedpTeEXMUN U BUOTEXHOSOIMKN; NPOBEAEHNE IKCNEPUMEHTANbHbIX
nccnegoBaHun, U3MeEpeHun, yvactue B paboTe nabopaTopui; aHanua u mMatemaTudeckas
obpaboTka 3KCnepuMeHTanbHbIX [aHHbIX; WCNONb30BaHMe pe3ynbTaToB WUCCNeaoBaHUN;
noaroToBka MatepmasoB Ans COCTaBeHUs1 HayYHbIX 0630poB, OTYETOB U NyOnNuKauun; ydactue
BO BHeJpEeHUN pe3ynbTaToB UCCreLoBaHUN 1 pa3paboTok.

O61bekTamu npocgeccuoHanbLHON AEeATENbHOCTU ABNAKOTCA:
- npouecchl U annapaTtbl XMMUYECKON TEXHONOIMMK, HePTEXUMUM U BUOTEXHOMNOTUN;
- MPOMbILLSIEHHbIE YCTAHOBKM, BKIHOYAss CUCTEMbl aBTOMATU3NPOBAHHOTO YNpaBfeHus;
- CUCTEMbI aBTOMaTU3NPOBAHHOIO NPOEKTUPOBAHNA; aBTOMATU3MPOBAHHbIE CUCTEMbI Hay4YHbIX
nccnenoBaHUm;
- COOPYXXEHMUSI OYUCTKM CTOYHbIX BOA, U ra3oBbiX BbIBPOCOB, NnepepaboTkm 0TX040B, yTUnmMsaumm
- TENSI03HEPreTUYECKMUX MOTOKOB M BTOPUYHBLIX MaTepManos;
- MeToAbl U CPeACTBa OLEHKN COCTOSIHUSA OKpY>KatoLlen cpebl U 3alnTbl €e OT aHTPOMNOreHHOro
BO3OENCTBUS;
- CUCTEeMbl WCKYCCTBEHHOIO WHTENNEKTa B XMMWYECKOW TEXHONOoruu,
BuoTexHonoruu;
- OENCTBYHOLUME MHOrOACCOPTUMEHTHbIE MPOM3BOACTBA XUMUYECKOM U CMEXHbIX OTpacrien
NPOMBILLTIEHHOCTMW.

HedpTEXUMUM U

2. ﬂepequb nnaHnpyemMbIx pe3ynbTaTtoB o6yqe|-w|ﬂ, COOTHEeCEeHHbIX C

nnaHUpyeMbiMU pe3yrfibTaTaMyu OCBOeHUsi o6pa3oBaTesibHON NporpamMmmbli
B peE3YyIbTATE OCBOCHUA IHUCHUIUIMHBI B COOTBETCTBHUMU C NPEAYCMOTPECHHBIMHU KOMIICTCHIIUAMUA 06yqa}0u1m71051
JOJIKCH:

Ne Koa CopepxaHue B pesynbTarte n3y4yeHus y4ebHOM ANCLUUNITMHDI
n/n | komnete KoMneTeHumn oby4aroLmncsa SOmKEH:
HUMK (pesynbTaT 0OCBOEHUS) 3HaTb yMETb BrnageTtb
1 OriK-2 CNoCOOHOCThLIO MeToabl NPUMEHATL MeToaamMu
Mcnonb3oBaTb TeopeTnyeckoro | msmyeckume MOAENNPOBaHMS
OCHOBHBbI€ 3aKOHbI n Moadenu un ,
€CTEeCTBEHHOHAYYHbIX | 9KCNEePUMEHTan | NOHATUA NS TEeopeTn4eckoro
OVCUUMNIVH B bHOrO pelleHns n
npodeccrMoHanbLHoON nccrnegoBaHust; | U3NYEeCcKUX aKkcnepumeHTarn
DenaTenbHOCTH, OCHOBHbIE 3agad c bHOrO
NPUMEHATb MeToabI dursundeckune MCMNONb30BaHWE | UccnegoBaHUsA
MaTemMaTn4ecKoro 3aKOHbl, M
aHanusa u NOHATUA U MaTemaTnyecko
MoaenMpoBaHus, npeacTaBneHna | ro aHanuaa
TEOPETMYECKOTO U
3KCNepUMEHTANbHOIO
nccrnegoBaHus
2 Orl1K-3 CNOCOOHOCTbLIO 0asoBble NPUMEHATL MeTogamMu
Mcnosib3oBaThb msnyeckune dmsnyeckune aHanusa u
OCHOBHbI€ Moadenu Moadenu un CUHTE33;




€CTECTBEHHOHAY4YHbIE | MOHATUSA U 3aKOHbI AN ANanekTU4ecku
3aKOHbI 4N BENMUYUHBI, NOHMMaHMS M NoAxo40M K
NOHMMaHUsA OCHOBHbIe ABMNEHUN npoueccy
OKpY>KatoLLero mvmpa n | 3akoHbl On3nkK, | NPUpoAabl NOHMMaHUSA
ABNEHW Npupoabl obnacTtu mx OKpy>xatoLero
NPUMEHMMOCTH Mupa
MK-15 CMOcoBbHOCTbIO MeToabl nrnaHnposaTtb U | MeTo4amu
nnaHMpoBaTb 3KCnepumMeHTan | NpoBoauTb npoBeaeHnst
3KcnepuMeHTarnbHble | bHOMO dumsundeckune dhm3anyeckunx
uccnenoBaHus, nccnefoBaHUA; | SKCNEpPUMEHTbI; | USMepPEHUA;
nonyyaTb, NnoHATHE nony4atb u MeToAamm
obpabaTtbiBaTb U NorpeLlHocCTy; obpabaTtbiBaTb | aHanusa u
aHanusnpoBaTtb OCHOBHbIe 9KCnepumeHTan | cMHTes3a B
Nnosny4YeHHble 3aKOHbI (PU3MKN, | bHblE AaHHbIE; npouecce
pesynbTaThl obnactu nx yunTbIBaTh Mo4enMpoBaHus
NPUMEHUMOCTN | NOTPELUHOCTH n3yyaemblx
N3MEPEHUN 00BbeKTOB

3. MecTto aucumnnuHel B cTpyktype Ol BO

Oucumnnuna «PU3UKA» oTHocuTea k 6noky oanH Ol 1 ee 6a3oBown YacTu.

TpebosaHuss K «B8XOOHbIM» 3HaHUSIM, YMEHUSIM U KOMIemeHyussM cmyoeHma
COOTBETCTBYKOT  YPOBHIO  MOArOTOBKM  BbIMYCKHMKA  06Lleobpa3oBaTenbHOM  LLKOSbI,
HeobxoauMbIMK ANg ycnewwHon cgayn EMNS no gmsmke n matematuke.

OucumnnuHa «PU3NKA» sensemcsi  npedwecmeyrouel onss  OUCUUIIIUH:
HeopraHunyeckasa xumusi, AHanuTudeckas xumusi, TeopeTuyeckas W NpukragHas MexaHuka,
MeTponorus n ctaHgapTtusdaums, lNpouecchbl n annapatbl, be3onacHoCTb XU3He4esaATENbHOCTH,
dunsnyeckas n kKonnomaHas XMMus.

4. O6bemM AUCUUNUHBI U BUAbI Y4eOHbIX 3aHATUN

O6Lwasa TpyaoemMKoCTb ANCUMNANHBI (MOAYyNSA) COCTaBNAeT 9 sauerHbIX enuHMIL

Buabl yyebHOM paboThl Bcero CemecTtp

YyacoB 1 2
akag. akag. akag.

O6Las TpygoeMKoOCTb AMCUMNIUHBI (Mogyns) 324 144 180

KOHmaKmHaﬂ paboma, 8 m.4. ayoOumopHble 139,7 63,7 76

3aHAMUS.

Jlekumn 66 30 36

8 MoM yucie 8 hopme NPAKMu4eckoll NOO20MOBKU

MpakTnyeckune 3aHatus (M3) 33 15 18

8 MOoM yucie 8 hopme NPAKMUYECKOU NOO2OMOBKU

JlabopaTtopHble paboTbl (J1B) 33 15 18

8 MOM Hucie 8 popme NPAKmuieckoll NOO20MOBKU

KoHcynbTauum Tekyimne 3,3 1,5 1,8

KoHcynbTauum nepeg aKk3aMmeHoM 4 2 2

Bugbl atTectaumm (aKk3aMeH, 3Kk3ameH) 0,4 0,2 0,2

CamocmosimenbHasi paboma: 116,7 46,5 70,2
MpopaboTka MaTepuManoB KOHCMEKTa Jiekuun u 102 30 36

y4yebHuKa

PeweHne TecToBbIX 3agaHUN 28,7 6,5 22,2
Odbopmnenne nabopaTopHbix paboT, npopaboTka 29 10 12

KOHTPOIbHbIX BONPOCOB

MoarotoBKa K 3K3aMeHy 67,6 33,8 33,8




5 CopepxaHue [UCUUNIIUHDI,

3aHATUN

5.1 CoaepxaHue pasgenoB AUCUUNIUHLI (Moayns)

CTPYKTYypuUpoBaHHOe Mo Temam (pasgenam) c
yKazaHMeM OTBeAEHHOro Ha HMX KonuyecTBa akafeMW4eCKUX 4acoB U BUAOB Y4eOHbIX

Ne
n/n

HanmeHoBaHune
pasgena
ONCUUNIINHBI

CopeprxaHue pasgena

TpyOooemKkocTb,
yac

dunsnyeckme OCHOBBI
MEXaHUKN.

KnHematuka matepmansHON TOUKU Npuy
nocTynaTernsHOM 1 BpaLLaTensHOM OBYKEHUN.
[dvHamrka maTepmanbHON TOYKU. 3aKOHBbI
HbtoToHa. [JMHaMuka BpawiaTenbHOro
ABvxkeHna tTena. imnynsc maTepuarbHOn
Toukn. LleHTp macc. 3akoH coxpaHeHns
umnynsca. MomMeHT umnynbsca. 3akoH
COXpaHeHnsa MOMeHTa nMmnyrnbsca. M'Mpockorn.
[BmxeHne B HemHepumarnbHbIX CUCTEMAX
oTcyéTa. LleHTpobexHasi cuna u
LeHTpocTpemMuTenbHoe yckopeHue. PaboTta npu
MeXaHu4YeckoM aBmKeHun. KuHetundeckas u
noTeHumnanbHas aHeprun. 3akoH COXpaHeHus
MexaHun4yeckomn aHeprun. MexaHudeckue
KonebaHus. OnemMeHTbl MeXaHUKN CMMOLLHbIX
cpeq. Mvagpoctatuka. M'mapogmMHamuka BA3KON
YKUOKOCTH

63,5

MonekynsipHas
dumsmnka "
TepMoaMHamuka

MonekynsipHO-KMHEeTMYeckas Teopus
naoeanbHbIX ra3oB. YpaBHeHue MeHgeneesa-
KnanenpoHa. M3onpouecckl. PacnpegeneHns
Makceenna un bonbumaHa ans Monekys.
BapomeTpudeckoe pacnpeneneHue. lepsoe
Hayano TepmoanHamuku. NprmeHeHne nepBoro
Hayana TepMoanHaMuKK K nsonpoueccam ans
naeanbHbIX ra3os. TennoemkocTb. Teopema
BonbLmaHa 0 paBHOMEpPHOM pacnpeneneHum
3Hepruun no creneHam csoboabl MOneky-n.
3aBMCUMOCTb TENITOEMKOCTU naearnbHOro rasa
OT BMAa npouecca. YaenbHasi u MonspHas
TEennoeMKocTn. YpaBHeHne Mariepa.
AgvnabaTHbin npouecc. YpaBHeHue yaccoHa.
Tennosble mawwuHbl. Linkn KapHo. Btopoe
Ha4ano TepMoAMHaMUKN. SHTponusi. 3aKoH
N3MEHEHMNS SHTPOMUM B ECTECTBEHHbIX
npoueccax. CTaTUCTUYECKUIA CMbICIT BTOPOTO
Hayana TepMoaNHAMMUKMN.

43

onekTpocTaTuka.
[NoCTOAHHBIN TOK

OnekTpuyeckoe none (3I1) B Bakyyme.
HanpsiokeHHocTb E v noteHuman ¢ 3r1.
Teopema OcTtporpagckoro- Maycca gns 3r1. Ol
B BellecTBe. [ANanekTpukn. Anekrtpmyeckas
€MKOCTb. QHEeprns aneKkTpu4ecKoro nons.
3akoHbl NOCTOAHHOrO Toka. 3akoH Oma ans
oAHopoAHON 1 HeogHopoaHou uenen. 3OC.
KMNO nctoyHmka Toka. MNMpasuna Knpxroda.
ONEeKTPUYECKMI TOK B pasfnyHbIX cpeaax.

36

OnekTpomMarHeTnam.

MarHuTHOe norne B Bakyyme. MarHutHas
nHaykums. 3akoH brno — Caeapa - Jlannaca.
Cwuna Amnepa. Cuna JlopeHua. [swkeHune

62




TOYEYHOro 3apsaa B OAHOPOAHOM MarHUTHOM
none. 3akoH NOMHOro Toka AJii MarHUTHOro
nonsi. MarHUTHLIN NOTOK. MHAYKTUBHOCTb.
KaTyLwka MHOYKTMBHOCTUW. OreKkTpoMarHMTHas
nHayKums. 3akoH ®apaged. BaanmHas
NMHOyKUuMs. MarHMTHoe nosne B BeLLecTBe.
AsneHue camonngykumn. 34C camomHayKummn.
Tok cmeLleHus. YpaBHeHns Makceenna.
Cnepnctsus 13 ypaBHeHun Makceenna.
OneKTpomMarHuTHble KonebaHus: ceoboaHkle,
3aTyxawLiune, BblHYXXAEHHbIE. ABneHne
pe3oHaHca. [lepeMeHHbI 3NEKTPUYECKUI TOK.

5 | BonHoBasi 1 | MexaHu4yeckne BonHbl. OM BOMHBbI. 44,2
KBaHTOBasA onTuka MHuTepdepeHuuns. KorepeHTHOCTb. MpuHLUMN
MonreHca-®peHens. Judpakuusa ceeTa.
MpumeHeHune gudpakuum ceeta. MNonapusauus
ceeTa. 3akoH Mantoca. NpumeHeHus
nonspm3oBaHHoOro ceeta. ONTNUYECKN akTUBHbIE
BellecTBa. [iucnepcus, nornoweHme un
paccesiHne ceeTa. 3akoH byrepa — Jlambepra.
Tennosoe nsny4eHne. 3akoHbl TENSIOBOIO
n3ny4veHus. KeaHtosas npupoga OM
nanyyeHus. dotoapdekT. YpaBHeHme
ONHLWTENHa 1 3akoHbl CTonetoBa. AddekT
KomnToHa.
5.2 Paszgenbl AMCUMNIUHbI (MOAYNA) W Buss! 3ausTHii
Ne HanmeHoBaHve pasgena Tlekuum, vac M3, NP, CPO, vac
n/n ANCUUNINHDI yac yac
1 dunsmnyeckme oCHOBBI 18 9 9 27,5
MEXaHMKMN.
2 MonekynspHasa douanka un 12 6 6 19
TepMoguHamuka
3 OnekTpocTaTuka. 8 4 6 18
[MOCTOSAHHBIV TOK
4 OnektpomarHetmam. M 16 8 6 32
konebaHusa
5 BonHoBasa n kBaHTOBas 12 6 6 20,2
onTuka
NTOro 66 33 33 116,7
5.2.1 Jlekmn
Ne | HammeHoBaHue | TemaTuka NEKUUOHHbIX 3aHATUN Tpynoéwm-
n/n | pasgena KOCTb, Yac
ANCUNNNHDI
1 dusmyeckue 1. KnHemaTtuka matepuanbHO TOUKU Npy NOCTynaTenisHOM U 2
OCHOBbI BpaLLaTenisHOM ABMKEHUM.
MEXaHUKM. 2. AnHamuka matepuanbHON ToYkK. 3akoHbl HbtoToHA. 2
3. lmHamuka BpalaTenbHOro ABUKeHUs Tena. 2
4. Nmnynbc MaTtepuanbHOM Touku. LleHTp macc. 3akoH 2
COXpaHeHns uMnynbca.
5. MomeHT wumnynbca. 3akoH COXpaHEeHUs MOMEHTa 2

nuMmnynsca. M'mpockon.




6. [BWmKeHMe B HeuHepuManbHbIX CUCTEMAX OTCYETA.
LleHTpobexHasa cuna u LeHTPOCTpEMUTENBHOE YCKOPEHME.
7. PaboTta npu mexaHun4yeckomMm ABWxkeHun. KnHeTuyeckas m
noTeHumnanbHas aHeprmm. 3aKoH COXpaHEHUsT MEXaHNYECKOM
3Heprum

8. MexaHun4eckue konebaHus.

9. ODnemMeHTbl MEXaHUKM CNITOLHbIX cpea. mapocTaTuka.
MpapoanHamMmnka BA3KOM XKUOKOCTU

NN

MonekynsipHas
dumsmnka n
TepMoauHa-
MUKa

1. MonekynapHo-kMHeTu4eckasa Teopus naearnsHblX rasos.
YpaBHeHne MeHpgerneesa-KnanenpoHa. M3onpouecchl.

2. Pacnpegenenua Makceenna n bonbumaHa gns monekyn.
BapomeTpuyeckoe pacnpegeneHue.

3. MNepBoe Ha4vano TepmoanHamMmukn. NpuMeHeHne nepBoro
Ha4ana TepmMoaMHaMMKK K n3onpouLeccam ans naeanbHblxX
rasos.

4.TennoemkocTb. Teopema bonbLumaHa 0 paBHOMEPHOM
pacnpeaeneHum 3Heprum nNo cteneHsam cBoboabl MOMeKy .
3aBMCUMOCTb TENIIOEMKOCTU naearbHOro rasa ot Buaa
npouecca. YaenoHasa n MmonsapHas TennoemMKocTy.
YpaBHeHne Marepa.

5. AanabatHbi npouecc. YpaBHeHue lNMyaccoHa. TennoBble
MaLuHbl. Linkn KapHo.

6. BTopoe Hauyano TepMoanHaMuKn. QHTponusi. 3akoH
N3MEHEHMS SHTPOMMM B €CTECTBEHHbIX MpoLeccax.
CTaTncTnyecKkunin cMbICI BTOPOro Havana TepmMogMHaMuKu.

OneKkTpocTaTtuk
a. NocTosaAHHbIN
TOK

1. Onektpudeckoe none (3lM) B Bakyyme. HanpskeHHOCTb E
n noteHuunan ¢ 3l. Teopema OcTtporpaackoro- Maycca anga
arl.

2. Ol B BewecTBe. [nanekTpukn. nekrpmyeckas eMKOCTb.
OHeprnga anekTpu4ecKoro nong.

3. 3aKkoHbl NOCTOAHHOro Toka. 3akoH OMa Anst 0AHOPOAHON
n HeogHopogHou uenen. SLC. KM ncrouHmka toka.

4. MNpasuna Knpxroda. InekTpmyeckuin Tok B pasnimnyHbIX
cpegax.

anekTpo-
mMarHeTnam. OM
konebaHus

1.MarHuTHoe none B Bakyyme. MarHutHas HAYKUmMSA. 3akoH
Buo — Caeapa - Jlannaca. Cuna Amnepa.

2. Cvna JlopeHua. [IBnxeHne ToveyHoro 3apsiga B
OAHOPOAHOM MarHMTHOM Morne.

3. 3akoH nonHoro Toka Aansg MarHUTHoro nons. MarHuTHbIn
NOTOK. MHOYKTMBHOCTL. KaTyluka UHOYKTUBHOCTMW.

4. OnekTpoMarHuTHasa uHaykums. 3akoH ®apages.
B3avmHasa nHaykums. MarHuTHoe none B BellecTBe.

5. Aenenne camonHgykumn. S0C camonHOyKUMK.

6. Tok cmeweHna. YpaBHeHus Makceenna. Cneacreus m3
ypaBHeHui Makceenna.

7. OnekTpomarHuTHble konebaHus: ceobogHble,
3aTyxawLue, BblHY>KAEeHHbIE. SBNeHne pe3oHaHca.

8. NepeMeHHbIN aNEKTPUYECKUIN TOK.




BonHoBas u 1. MexaHu4yeckue BonHbl. OM BonHbl. HTEpdepeHums. 2
KBaHTOBas KorepeHTHOCTb.
onTuka 2. MpuHumn MonreHca-dpeHens. Audpakums ceeTa. 2
MpumeHeHne gndppakuum ceeTa.
3. NMonapusaumsa ceeta. 3akoH Mantoca. lNpumeHeHus 2
nonsipm3oBaHHoro ceeta. ONTUYECKN akTUBHbIE BELLECTBA.
4. lncnepcus, NornoLweHne n paccesiHne ceeta. 3akoH 2
Byrepa — llambepTa.
5. TennoBoe n3nyyeHne. 3akOHbl TENSIOBOrO MU3Iy4YeHus. 2
6. KBaHToBasi npupoga OM unsny4deHums. PotoadpdexT. 2
YpaBHeHne SnHWTEeNHa 1 3akoHbl CTonetoBa. A dekT
KomnToHa.
5.2.2 [NpakTnyeckme 3aHATUs
Ne HaunmeHoBaHue pasgena TemaTnka NpakTU4eCcKnxX 3aHATUM Tpynoew-
n/n ONCLUNSTNHDI (cemuHapoB) ch;ch’
KvHematuka matepuanbHOM TOUKM Mpu
1 noctynatenibHoM 1 BpallaTernbHOM 2
OBVDKEHMN.
2 OuHamunka nocTynaTensHoOro n 3
BpaLLATENbHOMO ABVKEHNSA Tena.
duranyeckme 0CHOBbI MEXaHUKM
3aKoH coxpaHeHust uMnynbca. 3akoH
3 COXpaHeHust MeXaHU4ecKomn 2
3Hepruu.
4 FapMoHu4eckme MexaHu4eckue >
KonebaHus.
OcHoBHoe ypaBHeHue
5 MOJEKYIIAPHO-KMHETUYECKON TEeopumn >
noeanbHbIX  rasoB.  YpaBHeHue
KnanenpoHa-MeHpgeneesa.
lMepBoe Ha4yano TepMoOAMHaAMMKMN.
MonexkynsipHas u3nka | NMpumeHeHe nepBoro Havana
6 | TePMOANHamMMKa TEPMOAMHAMUKM K M30MpoLieccam 2
ONs naeanbHbIX rasos.
7 TennoemkocTb. YpasHeHne Maiepa. 2
BTopoe Havyano TepmoanHaMUKM.
OnekTpuyeckoe nosne B Bakyyme.
8 MpuMeHeHne Teopembl >
OnekTpocTaTuka. MocTosaHHbIM | OcTporpaackoro — Maycca.
TOK. OneKkTpuyeckas eMKoCTb.
9 3akoH Oma. 3[1C. 3aKoHbl >
Kupxroda.
MarHutHoe none B Bakyyme. Cuna
10 Amnepa, cuna JlopeHua. 3akoH bro 2
— CaBapa — Jlannaca.
11 | BnexrpomarteTuam. gneKTpOMaFHMTHaH NHOYKUMS. 5
akoH Papages. IHOYKTUBHOCTb.
12 YpaBHeHna Makceenna
13 OrnekTpomMarHuTHble konebanus B L- >
C KoHTYype.
14 BonHoBaga n kBaHTOBaga onNTMKa OM BonHbl. IHTEepdepeHums. o
Oudopakums.
15 Monapusauna. Jucnepcus ceeta. 2




16 Opdpekt KomntoHa. PoToapdekT. 2
5.2.3 JIabopaTopHbIi MPAKTUKYM
Ne HanmeHoBaHue pasgena HanmeHoBaHne nabopaTopHbIx paboT Tpynoém-
n/n | AUCUMUNNNHBI KOCTb, Yac
1 dusnyeckue ocHoBbl | 1. OnpegeneHMe MOMeHTa MHepPLMK Ten ¢ 3
MEXaHUKMN. MOMOLLbIO KPYTUITBHOIO MasiTHMKa
2. [MpoBepka 3aKkoHa COXpaHEHUs 3
MEeXaHU4eCKON IHepPrun Npu ckatbiBaHUM ANCKa
MO HaKMOHHOWM NIOCKOCTM
3. NpoBepka OCHOBHOrO 3aKOHa AMHAMMUKK 3
BpaLLlaTenbHOro ABMXKXEHMS
2 MonekynspHas dwusmka u | 1. OnpegeneHne koapuumeHTa BA3KOCTH 3
TepMogMHamuka rasa, 4nvHbl ceoboaHoro npobera n paamepos
€ro Mosnekyn
2. OnpegeneHune yaenbHoW TEMI0EMKOCTH 3
rasoB
3 AnekTpocTaTuKa. 1. ccnegoBaHme anekTpocTaTM4eckoro nons 3
[NOCTOSAHHBIN TOK. 2. Onpegenenne QJC MeTogOM KOMMNEHCALMM 3
4 onektpomarHeTnam.  3M | 1. MIamepeHune ropusoHTanbHOM COCTaBnsoLWEN 3
konebaHus HanpPsiKeHHOCTN
MarHMTHOro nonst 3emnu
2. Nayyenne OM konebaHuin B L-C KOHTYpe. 3
5 BonHoBasa n kBaHTOBas 1. OnpegeneHne AnvHbl CBETOBOW BOSTHbLI NPU 3
onTuka noMoLM NPaKLMOHHOM peLIeTKN
2. N3y4yeHune paboTbl BaKyyMHOroO 3
¢oTo3aNeEmMeHTa
5.2.4 CamocToaTenbHas paborta obyyaroweroca (CPO)
No HanmeHoBaHue Tpynoewm-
- pasgena Bug CPO
n/n KOCTb, Yac
ANCLUMNITHDI
1 MpopaboTka maTepmanos KOHCMNEKTa 18
nekumn n pabota ¢ y4ebHMKOM
dunsnyeckne OCHOBBI
MEXaHUKMN. Tect 3.5
MoaroTtoBka, odopmiieHne nabopaTopHbix pabdor, 6
npopaboTKa KOHTPOSbHbIX BONPOCOB
2 MpopaboTka maTepmnanoB KOHCMNEKTa 12
MonekynapHasi nekumn
dmsmka un Tect 3
TépMoanHamunka MoaroToBka, ochopmneHne nabopaTopHbIx paborT, 4
npopaboTKa KOHTPOSbHbIX BONPOCOB
3 lMpopaboTka maTepmnanoB KOHCNeKTa 8
nekunmn
AOnekTpocTaTuKa.
MoCTOSIHHBIN TOK Tect 6
MoarotoBka, ochopmneHne nabopaTtopHbIX paboT, 4
npopaboTka KOHTPOJSIbHbIX BONPOCOB
4 MpopaboTka MaTepmnanoB KOHCMNEKTa 16
OnekTpomarHeTuam nexkunm
Tect 12




MoarotoBska, ochopmneHne nabopaTtopHbix paboT, 4
npopaboTKka KOHTPOSbHbIX BONPOCOB
5 MpopaboTka maTepmnanoB KOHCMNEKTa 12
5 NeKkuun
onHoBasi n
Tect 42
KBaHTOBas OMTuKa
MoarotoBka, odopMIieHne nabopaTopHbIX pador, 4
npopaboTKka KOHTPOSbHbIX BONPOCOB

6 YuyeGHO-MeTOaMYECKOE U MH(hOpMaLUMOHHOEe obecneYyeHrne AUCLUMUNITUHbI

6.1 OcHOBHas nuTepaTtypa

1. Tpodmmoa T.U. Kypc pumsukn. Yueb. nocobue ans crtya. Bysos.-. M. : Beicw. wk. 2010, 386
C.

2. Hukepos B. A. ®uauka : coBpeMeHHbIN Kypc: y4ebHuk Mockea: N3gaTtenbcko-ToproBasi
kopnopauus «dawkos n K°», 2016. Pexxum goctyna: http://biblioclub.ru/index.php?

page=book_red&id=573262
3. Kosnos B.®. 1 gap. Kypc obwuen gpusmnkm B 3agadax M: dunsmatnut, 2010. Pexxum goctyna:

http://biblioclub.ru/index.php?page=book&id=68398

6.2 [lononHuTenbHaA nuTeparypa:

1. KBaHTOBasa u saepHasa dmsumka / I'.LU. Norenawsunn, M.E. Nopgees, C.B. KpacunbHukoBa u
ap. ; nog obw. pen. N.W. lNorenawsunu ; NoOBOMKCKMIN rOCYyAapPCTBEHHbIN TEXHOSTOrMYECKUI
yHusepcuTeT. — Nowkap-Ona : MI'TY, 2018. — 120 c. : un. — URL: http://biblioclub.ru/index.php?
page=book&id=560434

6.3 MNepeyeHb y4ebHO-MeTOQUYECKOrO ob6ecnevyeHns Ans CaMOCTOATEeNbHON paboThl
obyu4arowmxcs

1. bymaHoB A. B. OcHoBbl anekTpognHamukm : yy4eb. nocobue / A. B. bymaHos, B. W.
Kosanesckun, B. O. CtpbirnH, A. B. KagaHueB; BopoHex. roc. TexHon. akag. — 2-€ uag.
nepepab. n gon.;— BopoHex :BI'TA, 2010. — 180 c. Pexum goctyna:
http://biblioclub.ru/index.php?page=book_red&id=141645

2. bespsguH H. H. n gp. KBaHTOBbLIE N ONTUYECKME MPOLLECCHbl B TBEPAbIX Ternax: Teopusa u
npakTuka: ydebHoe nocobue BopoHex: BI'YUT, 2015. — 153 c. Pexum goctyna:

http://biblioclub.ru/index.php?page=book_red&id=336036

6.4 lNepeyeHb pecypcoB MHMOPMALMOHHO-TENTIEKOMMYHUKALMOHHON ceTu «UHTepHeT»,
HeoOXoAUMbIX AN OCBOEHUA AUCLUNSINHbI.

HaumeHoBaHue pecypca cetu «MHTepHeT» OneKTPOHHbIV agpec pecypca
«Poccuiickoe obpasoBaHue» - degepanbHbii nopTan http://www.edu.ru/index.php
Hay4yHas anekTpoHHas bubnunorteka http://www.elibrary.ru/defaulttx.asp?
depnepanbHas yHuBepcuTeTckass KomnbloTepHas ceTb | http://www.runnet.ru/
Poccumn

WHdopmaumoHHaa cuctema «EguHoe okHo pgoctyna «k | http://www.window.edu.ru/
obpasoBaTeibHbIM pecypcamMm»

OnekTpoHHas 6ubnunoteka BIYUT http://biblos.vsuet.ru/megapro/web
Cant MrnHucTepcTBa Haykn 1 BbicLlero obpasoBaHus PP http://minobrnauki.gow.ru
MopTan oTkpbITOro on-line obpasoBaHns http://npoed.ru

MHMOpMaLMOHHO-KOMMYHUKALMOHHbIE  TexHonorun B | http://www.ict.edu.ru/
obpasoBaHun. Cuctema cegepanbHbix 0Opa3oBaTenbHbIX
nopTanos

OnekTpoHHas obpasoBaTenbHas cpega OIrb0OY BO | http://feducation.vsuet.ru
«BI'YUT

6.5 MeToanyeckne ykaszaHusa ons oby4yarowmxcsa No OCBOEHUIO AUCLUNTIUHDI


http://biblioclub.ru/index.php?page=book_red&id=336036
http://biblioclub.ru/index.php?page=book_red&id=141645
http://biblioclub.ru/index.php?page=book&id=560434
http://biblioclub.ru/index.php?page=book&id=560434
http://biblioclub.ru/index.php?page=book&id=68398
http://biblioclub.ru/index.php?page=book_red&id=573262
http://biblioclub.ru/index.php?page=book_red&id=573262

1. MeTogudeckue ykasaHusa st obyyarLmnxcs no  OCBOEHUIO AUCUUNNUH  (Moaynen)
B ®I'BOY BO BI'YUT [OnekTpoHHbLIN pecypc] : METOANYECKNE YKa3aHMs ANs 00y4varolmxca Ha
BCEX YPOBHSAX Bbicwero obpasosanna / M. M. Oanbinue, P. H. MNMnoTtHukosa; BI'YUT, YyebHo-
MeTogmyeckoe ynpasrieHue. - BopoHex : BIrymr, 2016. - Pexnm
goctyna : http:/biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813. - 3arn. ¢
Ha.

CranaapTHbIi
Haoop!
Yka3bpiBaem
nx!

B n. 6.5
00s13aTEJILHO
NMpPONUCATH
PSIOK
M3y4YeHHUsI
Kypca

6.6 NMepeyeHb  MHMOPMAUMOHHbLIX  TEeXHOJOINW;

ecTBNeHUn obpas3oBaTeNnbHOro npouecca Mo AUCUUMNIINHE, BKIKO
pammHoro o6ecnevyeHUs U UHPOPMaLMOHHbIX CNPaBOYHbIX CUCTEM
Mcnonbayemble BUObI MUHPOPMALMOHHBIX TEXHOSOMMIA:

«3NEKTPOHHasi»: MepCcoHamnbHbIA  KOMMbOTEP UM MHPOPMAaLUMOHHO-M
(cnpaBo4YHO-NPaBOBbLIE) CUCTEMBI;

- (KOMMblOTEPHAsA» TEXHOMOrusa: MNepcoHarbHbI  KOMMNbOTEP C MNPOrpamMmMHbIMK
npogyktamu pasHoro HasHadeHna (OC Windows; MSOffice; KOMIAC-Ipaduk; CI1C
«KoHcynbTaHT nnocy);

- «ceTeBasi»: fiokasnbHas ceTb YHUBepcuTeTa 1 rnobanbHas ceTb Internet.

Mporpammel JInueH3nmn, pekBn3nTbl NoATBEPKAAKLLErO JOKYMEHTA
Microsoft Open License Microsoft WindowsXP
Microsoft WindowsXP Academic OPEN No Level #44822753 ot 17.11.2008

http://eopen.microsoft.com

Microsoft Open License

Microsoft Windows Professional 8 Russian Upgrade Academic
OPEN 1 License No Level#61280574 o1 06.12.2012 r.
http://eopen.microsoft.com

Microsoft Office 2007 Russian Academic OPEN No Level
Microsoft Office 2007 #44822753 ot 17.11.2008

http://eopen.microsoft.com

Microsoft Windows 8.1 (64 - bit)

Microsoft Office 2010 Microsoft Office 2010 Russian Academic OPEN 1 License No
Level #47881748 ot 24.12.2010 r. http://eopen.microsoft.com
(6ecnnaTHoe MO)

AdobeReaderXI https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader/volumedistribution.htm

(6ecnnaTHoe MO)
http://zoomexe.net/ofis/project/2767-kompas-3d.html

KOMMAC 3D LT v 12

Hnghopmayuonno-cnpaeounsle cucmemol no usuxe.
http://school-collection.edu.ru/collection EcrecTBenHo-HayuyHble dKkcriepuMeHTsl — Pusnka: Kommekius
Poccwuiickoro o61meo0pa3oBaTeIbHOTO TOPTaja

http://experiment.edu.ru OTKpbITHIN KOIEIK: OU3NKa

http://www.physics.ru 31eMeHTbl: MOMYyJISApHBIN CaliT 0 GyHIaMEHTAILHON HayKe

http://www. elementy. ru BBeieHue B HAHOTEXHOJIOTHA

http://www.fizmatklass.ru Buptyansnsiii (POHJ €CTECTBEHHO-HAyUHBIX U HAyYHO-TEXHUUECKUX 3((HEeKTOB
«OddexTuBHaA hUzUKa»

http://fiz.1september.ru EcTecTBeHHO-HayuyHas 1miKoia TOMCKOro MOJIUTEXHUUYECKOIO YHUBEPCUTETA

http://ens.tpu.ru 3anumarenpHas (PU3KMKa B BOPOCaxX U OTBeTax: caiT B. Enpkuna

http://teach-shzz.narod.ru WHdpopmannoHHble TEXHOJIOIMH B IpenojaBaHuu ¢usuku: cait WS
DOunnnnoBou

http://ifilip.narod.ru UudopmannonHsie TeXHOIOTUU Ha ypokax (pu3uku. IHTepakTUBHAS aHUMAIIHS

http://ivsu.ivanovo.ac.ru/phys Kadenpa ¢pusnkr MoCKOBCKOTO HHCTHTYTa OTKPBITOTO 00pa30BaHUs



http://ivsu.ivanovo.ac.ru/phys
http://ifilip.narod.ru/
http://teach-shzz.narod.ru/
http://ens.tpu.ru/
http://fiz.1september.ru/
http://www.fizmatklass.ru/
http://www/
http://www.physics.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volumedistribution.htm
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://biblos.vsuet.ru/MegaPro/Web/SearchResult/MarcFormat/100813

http://fizkaf.narod.ru KBanT: HayuyHO-1IOMyJIsIpHBIN PU3NKO-MaTeMaTHYECKUI Ky pHaJ

7 MaTepuanbHoO-TeXHU4YecKkoe obecneyeHne gUCLUMNIUHBLI (MoAyns)

Heobxoanmbin ansa peanu3aunmn obpasoBaTenbHOM NporpaMmbl NepeyYeHb MaTepuanbHO-
TeXHU4eckoro obecneveHuns BKNIOYaeT:

- NneKumoHHble ayauTopun (0bopyaoBaHHbIE BUAEONPOEKUNOHHBIM O0bopyaoBaHMeM aAng
npeseHTaummn; cpeacTBaMmmn 3ByKOBOCMPOM3BEAEHNS; IKPAHOM; NMeEOLLNE BbIXOA B IHTEPHET);

- NOMeLLeHNs OANnd NpoBefeHUs CEMUHAPCKMX, NTabopaToOpHbIX U NPAaKTUYECKUX 3aHATUI
(obopynoBaHHble y4ebHon mebenbio);

- bnbnuoteky (Mmetowyto paboyne mecta onst CTyOeHTOB, OCHALLEHHbIE KOMMNbOTEPAMM C
AOCTYynoMm k 6a3am gaHHbIX U IHTepHET);

- KOMIMbIOTEPHbIE KIacchl.

Ob6ecneyeHHOCTb npouecca OOy4YeHUS]  TEXHUYECKUMUM  CpencTBaMy  MOJSTHOCTbIO
cootBeTcTBYeT TpeboBaHnam ®IOC no HanpaBneHnto NoAroToBkn. MaTtepuanbHO-TEXHMYECKas
6a3a npvBegeHa B NULEH3NOHHLIX bopMax M pacnonoxeHa BO BHYTPEHHeW ceTn no agpecy
http://education.vsuet.ru.

MpakTnkym no usmke ans nabopaTtopHbIX 3aHATUI MO MEXaHUKe U 3reKkTpoMarHeTuamy
(a. 51, a. 55). KomnnekTtbl Mebenn anga y4yebHoro npouecca v nabopatopHoe obopyaoBaHue
AN N3y4eHUs 3aKOHOB U SABNEHNA MeXaHUKKN, MOSEKYNSIPHON (OU3NKM U ANeKTpoMarHeTnsma.

MpakTnkym no msmke ana nabopaTopHbIX 3aHATUIN NO ONTUKE U (PM3MKe TBEPOOro Tena
(a. 41, a. 40). Komnnektbl mebenn ans ydebHoro npouecca n nabopatopHoe obopynoBaHue
AN N3y4eHnst 3aKOHOB U SIBNEHUA ONTUKN U pU3MKK TBEPAOro Tena.

Ayano-BudyanbHaa cuctema Ans  NEeKUMOHHbIX 3aHATUM  a.53  (MynbTUMEOUNHLIN
NPOEKTOpP, 9KpaH, CETEBON KOMMYTATOP AN NOAKITHOYEHUS K KOMMboTepHOU ceTu (MHTepHeT)).

JTabopaTopHble paboThl

1. OnpegeneHve MOMEHTa NHEPLUN TeN C NOMOLLbIO KPYTUIBHOMO MasiTHUKA.

2. [NpoBepka 3aKoHa COXpaHEHUsI MeXaHUYEeCKOM 3HEPIUM MpU cKaTbiBaHUN OMCKa MO
HaKNOHHOM MIOCKOCTMW.
3. MNMpoBepKka OCHOBHOIO 3aKOHa AMHAMMUKWN BpaLLaTesibHOro ABUMXEHUS.
4. OnpepeneHune KoaddurumneHTa BA3KOCTU rasa, AnnHbl cBOOOAHOro npobera n pa3amepos ero
MOnEeKy-n.
1. OnpegeneHuve ygenbHOW TENIOEMKOCTM ra3os.
2. OnpepeneHne koaddurumeHTa BA3KOCTM rasa, AnmMHbl cBoboaHoro npobera n pasamepos ero

MOIeKy-n.

OnpepeneHve yaensHOM TENNIOEMKOCTU ra3os.

NccnepoBaHue anekTpocTaTtuyeckoro nons.

Onpenenexne 30C meTogoM KOMMNEHcaLUMN.

N3mepeHne ropmsoHTanbHOM COCTaBNAOLWEN HAaNPSXKEHHOCTU MarHUTHOMO Nonis 3emnu.

. N3y4yeHne OM konebaHun B L-C KoHTYype..
npe,u,eneHme OJNMMHBI CBETOBOW BOSHbI MPY NOMOLUUY ANAPAKLMOHHOW pELLETKU.

N3yyeHne paboTbl BakyyMHOro potoanemeHTa.
JleKuMoHHbIE AeMOHCTpaL MK

PeaktnBHOe aBunxeHne (pakeTa).

Ckambsi 2XKykoBCKOro.

M'mpockon.

CTONKHOBEHUS LIAPOB.

BueHunsa Ha kamepToHax.

MaTtemaTtunyeckun MasTHUK.

BonHoBas mawuHa.

CT1os14ne BOMHbI B PE3NHOBLIX LLHYpaX.

Mogaenb 6pOyHOBCKOro ABUXKEHUS.

®OoN>OhAW®

CoNocOahwN =


http://fizkaf.narod.ru/

13. Mogenb MOMEHTOB MHEPLMN.

14. Mogenb pasgBuXHOro KoHAeHcaTopa C ANSNEKTPUKOM.
15. Pas3aBuxHOM KOHOEHCATOP.

16. [lemoHCcTpaunsa nageHust HanpsXKeHNa Ha yvacTkax Lenu.
17. OnbIT OpcTeaa.

18. MarHuTHble CNeKTpbI.

19. Tenexka Amnepa.

20. Pamka ¢ TOKOM B MarHUTHOM rorne.

21. OnbITbl ®apages.

[ononHuTensHO, camocTosATeNbHaa paboTa oby4alowmxcs, MOXeT OCYLLEeCTBNATLCA Npu
MCMOJIb30BaHUN:

YnTtanbHble 3anbl KomnbroTepbl co cBOGOAHBIM Microsoft Office Professional Plus 2010

onbnnotekun. OOCTYynom B ceTb VIHTEPHET 1 Microsoft Open License Microsoft Office
ONEKTPOHHBLIMW BUBNOTEYHBIMU U Professional Plus 2010
WHOPMALIMOHHO CPaBOYHbLIMU Russian Academic OPEN 1 License No
cuctemamu. Level #48516271 0117.05.2011 r.

http://ecoen.microsoft.com

Microsoft Office 2007 Standart,
Microsoft Open License

Microsoft Office 2007 Russian
Academic OPEN No Level #44822753
ot 17.11.2008
http://eopen.microsoft.com

Microsoft Windows XP,

Microsoft Open License Academic
OPEN No Level #44822753 ot
17.11.2008 http://eopen.microsoft.com.

Adobe Reader XI, (6ecnnaTHoe IMO)
httos://acrobat.adobe.com/ru/ru/
acrobat/odfreader/volume-
distribution.html

8 OueHouYHble MaTepuanbl AN MPOMEXYTOYHOW aTTecTauum oOyvarLlMXcA no
avcuunnuHe (moaynio)

8.1. OueHouHble maTepuansl (OM) onsa gucumnnuHbl (Moayns)

BKMOYaloOT B cebs:

- NepeyYeHb KOMMNEeTEHLMI C yKa3aHNeM 3TanoB ux (oopMMpOBaHUSA B NpoLiecce OCBOEHUS
obpasoBaTenbHOM NPorpamMmmbl;

- ONUcaHue nokasartenen u KpUTEPUEB OLEHNBAHUSA KOMMETEHUUIN Ha pasnnyHbIX aTanax
nx OpMMPOBaAHUS, ONUCaHME LIKan OLEHNBaHUS;

- TUNOBbIE KOHTPOSbHbIE 3afaHUs UMW UHble MaTepuansl, HeobxoauMMble OS1S OLEHKM
3HAHWUN, YMEHWN, HaBbIKOB W (MNW) oONblTa AEATENbHOCTW, XapaKTepusylLwwmx aTanbl
dopmMmnpoBaHUa KOMNETEHLN B NpoLiecCce OCBOEHMSI 0Bpa3oBaTeNibHON NPorpaMmmbl;

- MeToAMYEeCKMe Matepuarnsl, onpegenstowmne npoueaypbl OLEHUBAHNA 3HAHWUA, YMEHWUN,
HaBblkOB W (MNW) oOMblTa OEeATeNbHOCTW, XapakTepusylwux 3Tanbl  opMnpoBaHus
KOMNeTeHUNN.

8.2 [Ana kaxgoro pesynbrtata obyvyeHus Mo AucuunnvHe (Mogyso) onpeaenstTcs
nokasaTenu 1 KpUutepum oueHnBaHmsa chopMMPOBaHHOCTM KOMMETEHLMIA Ha PasfiMyHbIX aTanax
X OPMUPOBAHKS, LIKanbl U Npoueaypbl OLEeHUBAHUS.

OM npeactaBnsoTCa oTAENbHBIM KOMMNEKTOM M BXOAAT B COCTaB pabo4den nporpaMmmbl
ANCUMNIINHBI.


http://eopen.microsoft.com/
http://eopen.microsoft.com/
http://eooen.microsoft.com/

OueHo4Hble MaTepuansl dopmupytotca B cooteetcTBun ¢ 1 BIYUT «lMonoxeHne 06
OLLEHOYHbIX MaTepuanax».

[oKkyMeHT cocTaBneH B cooTBeTcTBuM ¢ TpeboBaHnamm ®rOC BO no HanpaeneHuto
(cneymanbHocTn) _ 18.03.02 - «3Hepro- un pecypcocbeperawwme npoueccbl B
XUMUYECKOWN TEXHONOIMu, HechTeXxMmMmnm u GUOTEXHONOTUNY .




OLIEEHOYHBbIE MATEPUAIbI
AndA NPOMEXYTOYHOU ATTECTALIUUK

no gucuunnuHe

dusuka




1 TlepeyeHb KOMNETEHUUN C yKazaHMeM 3TanoB UxX POpMUpPOBaHUA

Ne Koa CopepxaHune B pesynbTaTte nsyvyeHusa y4ebHon gUCLMNnHbI
n/n | komnete KoMneTeHumn oby4aroLmncsa SOImKEH:
HUMK (pesynbTaT 0CBOEHUS) 3HaTb yMeTb BNnageTb
1 Ol1K-2 CNOCOOHOCTLIO MeToabl NPUMEHATb MeTogamMmu
ncnosib3oBaThb TeopeTudeckoro | comsnyeckune MoenMpoBaHuns
OCHOBHbI€ 3aKOHbI n Moaenu n ,
€CTEeCTBEHHOHAY4YHbIX | 3KCNepuMeHTan | NOHATMA ANng TeopeTMnYecKoro
OVUCUMNIVH B bHOIO pelweHuns n
npodeccrnoHansHon nccnenosaHus; | U3NYECKNX aKcnepumeHTarn
OeATenbHOCTH, OCHOBHbIE 3agad c bHOrO
NPUMEHATL MEeTOAbI dunsnyeckune MCMosib3oBaHME | uccnegoBaHUs
MaTemMaTmn4eCcKoro 3aKOHbl, M
aHanmsa u NOHATUSA U MaTeMaTn4ecko
MOAENNPOBaHUs, npeactaBneHns | ro aHanusa
TEoOPEeTUNYECKOro n
3KCNepMMEHTanNbHOro
nuccnenoBaHus
2 OriK-3 CNoOCcOBGHOCTbIO 6asoBble NPUMEHSATb MeToaamu
ncnosib3oBaThb dmsnyeckune dmsnyeckune aHanusa u
OCHOBHbIE Moaenu Moaenu n CUHTE33;
€CTeCTBEHHOHay4Hble | MOHATUA U 3aKOHbI An1S AnaneKkTn4ecku
3aKOHbI AN BESIMYMHbI; NOHMMaHUS M NoaxXo40M K
NOHUMaHNSA OCHOBHbIE ABNEHUN npoveccy
OKpYXatoLero Mmpa u | 3akoHbl M3nKKN, | Npupoabl NOHUMaHNSA
SIBIEHUI NpMpoabl obnacTtu ux OKpyatoLero
NPUMEHNUMOCTU Mupa
3 MK-15 CNocobHOCTbIO MeToabl nraHuMposaTtb U | MeTogamu
nnaHupoBaTtb aKcnepumeHTan | NpoBOAUTb npoBeaeHns
3KCrnepuMeHTanbHble | bHOro domsnyeckune dmsnyecknx
nccrnenoBaHms, nccrneaoBaHus; | 9KCNEPUMEHTBI; | UBMEPEHUN;
nonyyaTb, NnoHATHE nonyyatb u MeTodamu
obpabaTbiBaTh U NOrpeLLHoCTY; obpabaTtbiBaTb | aHanmsa u
aHanuaupoBsaTb OCHOBHblE aKcnepumeHTan | cuHTesa B
nonyveHHble 3aKOHbl (PU3NKN, | bHblE OAHHbIE; npouecce
pesynbTaThl obnacTtu nx yunThblBaTh MoaenMpoBaHus
NPUMEHUMOCTM | NOrPELLUHOCTH n3yyaemblx
N3MepeHun 06BbEKTOB
2 NacnopT poHAa OLEHOUYHbIX MAaTEPUANOB NO AUCUMNINHE
NHaekc OueHOoYHbIE MaTepuarnsl
Pasgensl KOHTpOJ‘lMp
Ne yemoun TexHonorusa/npoueaypa
n/n AvcLmn- KoMneTeHL, HanmeHoBaHue Ne 3apaHun oueHuBaHus (cnocob KoHTpons)
i un (unu ee
yacTu)
1 dusmnyec- OrK-2 KoHTponbHbIE BONPOCHI K
Kne OCHOBbI OrK-3 TEKyLMM onpocam Mo 3.1.1-3.1.10 .
MEXaHWUKU MK-15 nabopaTopHbIM pabotam Tekywuit koHTpoe
3apgaun 3.21-3.2.21
TecTbl (TecToBbIE 3.3.1-3.3.12 Py0eXHbIn KOHTPOIb
3agaHvs)




Bonpocebl k ak3ameHy 3.4.1-34.20 NTOroBbIi KOHTPOSb
KoHTponbHbIE BONPOCHI K
TeKyLLMM onpocam no 3.1.11-3.1.17
Monexynap yu P TekyLwnin KOHTPOnb
Has nabopaTtopHbIM paboTtam
2 husmka un 3agaun 3.2.22 -3.2.35
TepmoanHa Tectel (Tectosbie 3.3.13-3.3.23 Py6exHbIn KOHTPOIb
MUKa 3agaHus)
Bonpocsbl k ak3ameHy 3.4.21-3.4.37 MTOroBbIi KOHTPOSb
KoHTponbHble BOMpoch K
TeKyLUM onpocam no 3.1.18-3.1.23 TeKVILMit KOHTOOMD
SneKTpo- na6opaTopHbiM paboTam yu P
3 | e 3anaum 3.2.36 - 3.2.49
OCTOSIH-
TecThbl (TecToBblE .
HbII TOK 3a,EI,(aHVIﬂ) 3.3.24 - 3.3.31 PyGexHbIn KOHTPOrb
Bonpochl k 3k3ameHy 3.4.38 - 3.4.51 NTOroBblit KOHTPOrMb
KoHTponbHbIE BONPOCHI K
TeKyLLMM onpocam no 3.1.24 - 3.1.27 .
na6opaTopHbiM paboTam Tekywunii KoHTponb
4 GHEKTDO' Saﬂaqm 3.2.50 — 3.2.56
MarHeTu3m.
TecTel (TecToBkIe 3.3.32-3.340 Py6exHbIn KOHTPOIb
3agaHuvs)
Bonpochl Kk 3k3ameHy 3.4.52 -3.4.61 NToroBblit KOHTPOrMb
KoHTponbHbIE BONPOCHI K
TeKyLLMM onpocam no 3.1.28 -3.1.35 - .
BonHosas nabopaTtopHbiM paboTtam SKyLM KOHTPOTL
5 / 3anaun 3.2.57 - 3.2.67
KBaHTOBas T
onTuKa ecTl (TecToBble 3.3.41-3.3.53 Py6exHbIN KOHTPOIb
3agaHus)
Bonpochl k ak3ameHy 3.4.62-34.78 NToroBblit KOHTPOIb
3 OLl,eHO‘lele MaTepuanbl AnAd npomemyTquoﬁ aTTecTaummn
3.1 KoHmponbHbIe 80MPOChbl K MEKyUW,uUM ornpocam Ha s1abopamopHbIx pabomax
Homep
dopmynmpoBka Bonpoca
Bonpoca
3.1.1 UTo Takoe NIOTHOCTb M YAENbHbIN Bec? B kaknx eguHuLax oHn namepstortcst B cucteme CU?
3.1.2 UTto Takoe MOMEHT nHepuun? OT Yero 3aBUCUT MOMEHT MHEpPLMM Tena?
3.1.3 Kaknm gormkeH 6bITb NPUCoeaUHEHHbI MOMEHT MHEepLK, YToObI B paboTe nony4vanuch
yOOBIEeTBOPUTESNbHbIE pe3ynbTaThl?
3.14 YT0 Ha3bIBaeTCsA Npeaerniom ynpyrocty u npegesniom npo4yHocTn?
3.15 Kak MOXXHO oxapakTepun3oBaTtb ouanyeckmin cMbicn mogyns KOura?
3.1.6 Kakon ygap HasblBaeTcs ynpyrum n Heynpyrum?
3.1.7 Kak cdhopmynupoBaTth 1 BbIBECTU 3aKOH COXPaAHEHUS MEXaHNYECKOW SHEPTUM NPU CKaTbIBAHWMKN ANCKa C
HaKIMOHHOW NS1I0CKOCTU?
3.1.8 Kakve cunbl Ha3blBalOTCA KOHCEPBATMBHBIMU U ANCCUNATUBHBIMN?
3.1.9 B 4yeM 3aknoyaeTca OCHOBHOWM 3aKOH AMHAMMWKM BpallaTenlbHOro ABMXeHus?
3.1.10 Kak coctaBuTb avddepeHumansHoe ypaBHeHME Marbix konebaHuin bruanyeckoro MasTHUKa U BLIBECTU
dopmyny ans nepuoga konebaHun?
3.1.11 Kakne dumaunyeckme npouecchl OTHOCATCS K SIBIEHMSIM NepeHoca?
3.1.12 YTto nokasbiBaeT KO3dULUMEHT JIMHENHOTO paclumMpennsa?
3.1.13 YTo Takoe yaenbHas TEMI0EMKOCTb BewecTBa? B kaknx eguHuLax oHa namepsietcs?
3.1.14 Kakow npouecc HasbiBaT aanadaTHbIM?
3.1.15 Kak BbiBOgNTCA ypaBHeHue lMyaccoHa?




3.1.16

B yeM 3aknoyaeTca MOMNEKYNAPHO-KUHETUYECKUA MEeXaHU3M BA3KOCTH rasa?

3.1.17 YTo Takoe 3hhEKTMBHBIV AnaMeTP MONEKYIbl N CpedHsst AnvMHa cBobogHoro npobera Monekynbl?

3.1.18 Cxema MoCTMKa YUTCTOHA 1 BbIBOZA pacyeTHOM hopMyrbl.

3.1.19 KakoBbl yCrnoBus CyLleCTBOBaHMS MOCTOSIHHOIO 3IeKTPUYECKOro Toka ?

3.1.20 Mouyemy ansa nogaepkaHusi NOCTOAHHOW Pa3HOCTM MOTEHUMANoB HEOOXOANMbI CUSbl HE
3NEKTPOCTAaTUYECKOrO NPONCXOXAEHMS ?

3.1.21 B 4yem 3aknyaeTca CyLHOCTb MeTOAa KoMneHcauun? B yem cocTouT ero npenmMyLiecTeo?

3.1.22 C nomoLLbio MPUHLMNA Cynepno3vumMmn paccunTanTe HanpsXKeHHOCTb MO AUMONS B TEX TOYKaX,
KOTOpbIE NexaTt Ha NMMHUK, NEPNEHAMKYNSPHON OCK OUNons.

3.1.23 HayepTtute cxemy moctmka CoTTu, BblBEAMTE YCIIOBUS €r0 PABHOBECUS N YKaXXUTE ONTUMaribHble
YCNOBUSA N3MeEpPEHUS.

3.1.24 PacckaxuTe O NOBEAEHUM paMKM C TOKOM B MOCTOSAHHOM MarHUTHOM More.

3.1.25 TeopeTtnyeckoe obocHoBaHue | u Il 3akoHoB Knpxroda

3.1.26 PaccuutanTte ¢ nomoLbto 3akoHa bruo — Casapa - Jlannaca mMarHUTHy MHAYKLMIO B LLEHTPE KPYroBOro
TOKa.

3.1.27 CdhopmynupyiiTe u 3anmMnMTe 3aKoH NOMHOro Toka. Paccuntante MarHUTHYIO MHOYKLUWIO NOMs
coneHonaa.

3.1.28 B uém 3akntovaeTcs siBneHne NorHoro oTpaxeHusi ceeta? Kak oHo ncnonb3dyeTcs anst o0bsacHeHns
npuHuMna paboTbl pedpakromeTpa?

3.1.29 O6bsAcHMTL 06pa3oBaHMe NHTepdEPEHLMOHHBIX Kornew, HbtoToHa. YeMy paBHbl paamycbl TEMHBIX U
CBET/IbIX KOMeL B OTPaXXEHHOM U MpoxoAsLem cBeTe?

3.1.30 B 4ém 3akntoyaeTca siBneHne andpakumm ceeta? KakoBbl yCrioBus, Npu KOTOPbIX OHO Habngaerca?

3.1.31 PacckasaTb 00 anekTpoMarHMTHom npupoae ceeta. YTo Takoe eCTECTBEHHbIV 1 NONSAPU30BaHHbIN
cBeT?

3.1.32 CdopmynmpoBaTb U 06bACHUTL 3aKOHbI BHELLHEr0 hoToaddpekTa.

3.1.33 [aTb onpegeneHns BaneHTHOW 30He, 30He NPOBOAMMOCTHU, 3anpeLéHHon 3oHe. Kak
3arnoJyiHeHa BaJiIEHTHasdA 30Ha B NOJ1ynpoBOAHUKAX, U30NNATOpPax, meTannax?

3.1.34 | Pacckaszatb O BnMSHMM TemnepaTypbl Ha NPOBOAMMOCTb METanfoB W
nonynpoBsoaHUKOB. KakoBbl 3adKOHOMEPHOCTK 3TOro BNNSAHNSA?

3.1.35 | Kak ob6bsicHseTCs npoucxoxaeHue anbda-, 6eta-, raMmma-nany4eHumin?

3.2 3ada4u dnsi camocmosimesibHbIX pabom Ha npakKmu4ecKux 3aHsimusix
Homep
sagaqn dopmynmpoBka 3agauu
Pusnyeckme 0CHOBbI MEXaHUKM

3.2.1 KameHb BpoLueH ropnsoHTanbHO ¢ HavyanbHoM ckopocTbio 10 M/c ¢ 6awHm BeicoTon 20 M. Kakoe Bpemsi
KameHb OyaeT B ABWKEHNN? Ha KakoM pacCTOsIHUM OT OCHOBaHUS GallHK OH ynagéTt Ha 3emMio?

3.2.2 BpaTapb BbIOMI MAY OT BOPOT nog yriom 45° kK ropnsoHTy. Bpemsi nonéta msva go npusemnennst
cocTtaBuno 5 c. Kakyto ckopocTb coobLmn mMsady BpaTapb Npu yaape, U Ha Kakyto MakCUMarnbHyHo
BbICOTY MOAHANCS MSAY?

3.2.3 KameHb 6poLLeH ropnsoHTanbHO € HayanbHOM CKopocTbio 15 M/c. Yepes kakoe BpeMsi nocrne Gpocka
HanpaBrieHne CKOPOCTM KaMHs ByaeT cocTtaBnaTb 45° ¢ HanpaBneHnem ropmsoHTa. Yemy byaet paBHa
B 3TOT MOMEHT CKOPOCTb KaMHA?

3.24 LLlan6a B pesynbTaTte yaapa npuobpena ckopoctb 30 m/c. [iBurasice NPSAMONMHENHO
paBHO3aMeeHHO, OHa OCTaHOBUNach Yepes 6 ¢. KakoBo yckopeHue wambbl, 1 Ha KaKoM paccTOSHUN
OT MecTa yapa oHa ocTaHoBMNace?

3.25 BapabaH cTupanbHON MalUMHbI paBHOMEPHO 3ameansancs ot ckopocTtn 800 06/MUH A0 NOnHON
ocTaHoBkM 48 c. Ckonbko BpeMeHn noTpebyeTca GapabaHy AN OCTAaHOBKM OT HayarbHOW CKOPOCTK
600 06/MUH. KakoBO Npu 3TOM YrioBOe YCKOPeHMEe?

3.2.6 Mocne BLIKNIOYEHMST NMUTaAHUSA nonacTn BeHTUnATopa coeeplumnu 1200 nonHbix o6opoToB 3a 20c.
Cuutass [OBWXEHWE paBHO3AMEASEHHbIM, YKaXWTE HayanbHYH YITOBYK CKOPOCTb ronacTen
BEHTUNSATOPA M BENMUYMHY YCKOPEHMS.

3.2.7 CwvrHanbHom pakeTon BbICTPENMBAIOT NOA YrioM B 45° k ropu3oHTy. PakeTa BCnbIXMBaeT B HAaUBLICLLEN
TOuYKe CBOeW TpaekTtopun. Ecnn Bpems ropeHust 3anana pakeTbl 8 ¢, TO KakoBa HayaribHasi CKOPOCTb
pakeTbl? Ha Kakol BbICOTE BCMbIXHET pakeTa?

3.2.8 Mo HaKMOHHOW MIOCKOCTH, cocTaBnsiowen 60° ¢ HanpaBreHNeM ropu3oHTa, CKOSb3UT OPYCOK C
yckopeHunem 0,2 m/c®. Yemy paBeH KOSMULIMEHT TPEHUs CKomMbxeHnA? [1o Kakow ckopocTu
pasroHuTcs Bpycok 3a 3 ¢ ABUXEHMS N3 COCTOSAHMS MOKOS, M KaKoe Mpu 3TOM OH NPOVAET paccTosHne?

3.2.9 Yemy paBeH MOMEHT MHEPLUN Bana, KOTOPbIA packpyynBaeTcs CyMMapHbIM MOMEHTOM cuibl B 20 H-m

0o ckopoctn 600 06/muH 3a 90 cekyHA? 3a Kakoe BpeMs Basi OCTAHOBUTCS NOCHE BbIKMHYEHUS




pacKpy4MBaloLLero MOMEHTa, EClIM MOMEHT CUJ1 TPEHWS CYATATb NMOCTOSIHHLIM M paBHbIM 5 H-M?

3.2.10

Ha 6nok HamoTaHa BepEBKa, C KOTOPOW CBeLUMBaETCs rpy3 maccown 3 kr. o mepe Toro, Kak
oTMaTblBaeTCs BepéBKa, rpy3 npuobpeTaeT yckopeHue 5 m/c2. Yemy paBeH MOMEHT MHepLun Brioka,
ecnu ero pagmyc 5 cM? Hackonbko BO3pacTET yrnoBas CKOPOCTb 6rioka 3a 2 € Takoro ABMXEHUA?
MomeHTOoM cun TpeHnsi B ocu Brioka npeHebpeyb.

3.2.11

MpyXMHHbIE BECbl MPUKPEenneHbl K NOTONKy nudTa. Kakon BeC OHM NOKaxyT, eCrnv NonbITaTbCcs
B3BECUTb IPy3 Maccor 3 kr B criyyae, Korga nuddT OABWKXETCS BBEPX C yckopeHuem 3 M/c? unm BHU3 C
yckopeHuem 5 mM/c?? Kakoi GyaeT npu 9ToOM AnvHa NpYXKMHbI, eCrn e€ )ECTKOCTb cocTaenset 1000
H/m, a AnuHa B HepacTsHYTOM COCTOSIHUKU 5 cM?

3.2.12

K noTonky BaroHa MeTpo noAgeLleH ManeHbKUi rpy3nK Ha HUTWU. Ha Kakoi yron oTKNOHWUTCS HUTb OT
BEPTMKArbHOrO HanpaBneHUs Npu ycKopeHun BaroHa 3 M/c?? OnuwinTe XxapakTep ABWXKEHUS rpysika,
nocre Toro, kKak BaroH HaGep&éTt ckopocTb?

3.2.13

LLanba nexunt Ha NOBEPXHOCTM NNaTdopMbl Ha paccTosiHuM 1 M OT ocu BpalleHus. Lanba HaumHaeT
cockanb3blBaThb, KOrga yrroas ckopocTb nnatdgopmbl gocturaet 30 o6/muH. Yemy paBeH

KO3 prUMEHT TpeHus Wwanbbl 0 NOBEPXHOCTL NnaTtgopMbl? Ha kakoe paccTosiHue 4o ocu NraTdopMmbl
crnegyeT NoOMecTuTb LWanby, YToObl OHa He cocKarb3biBarna BMoTb 40 CKOPOCTU BpalleHus 60
06/MUH?

3.2.14

Llenoyka nexmT Ha NOBEPXHOCTM CTOMA Tak, YTO €€ 4YacTb CBeLUMBaEeTCs co cTona. Kakos
KO3(h(PMLIMEHT TPEHMS LIENOYKIN O CTOJ1, ECIM OHA HAYMHAET CocKanb3biBaTb, KOr4a AnvHa
CBELUMBAKLLENCS YaCTM COCTaBMAET TPETb OT 00LEeN ANMHbI Lenoykn?

3.2.15

B HenoaBmxHbIN GUNbApAHbIA Wap Bpe3aeTcs ApYron Takom xe. B pesynbTate ynpyroro yaapa Lapsbl
NoKaTUIMCb Co ckopocTsiMu 3 M/c 1 4 m/c. Yemy paBHa HayarnbHas CKOPOCTb Wwapa?

3.2.16

MepBas YacTuua uUcnbiTana NoGoBoe yrnpyroe CTOSIKHOBEHME CO BTOPOM MOKOsILLecs Ao yaapa
YyacTuueii. KakoBo COOTHOLLEHME MacC YacTul, ecnv nocne yaapa oHU pas3neTenuch B
NPOTUBONOMOXHbIX HANPABNEHNUAX C OAMHAKOBLIMM MO BEMUYMHE CKOPOCTAMM?

3.217

Jlogka onvHoOM 2 M NOKOUTCH Ha NOBEPXHOCTU 03epa. Ha kopme 1 Ha HOCYy NOAKU pacnonoXnimnch
pbi6onosbl Mmaccamm 50 kr 1 80 kr, macca nogku 120 kr. Pbi6onoBbl MEHSIOTCA MecTaMmu. Hackonbko
npv 9TOM CMecTUTCH nogka?

3.2.18

JIbIXHUK MMeeT B KOoHLUe cnycka ckopocTb 10 M/c 1 ocTaHaBnuBaeTcs Yepes 15 M nocne oKoHYaHUA
cnycka. Yemy paBeH KO3 PULNEHT TPEHNSA CKONMBXEHUA?

3.2.19

Myns maccor 10 rpamm umeeT ckopocTb 500 m/c n nonagaeT B NogbpoLLEeHHbI BpyCcoK Maccom 5 Kr.
Kakoe konm4ecTBo TennoTbl BbiAENUTCS B Opycke, ecnv nyns 3acTpsHET B HEM?

3.2.20

OXOTHUK coBepLUaeT ABa BbICTPENa U3 pPyXbs C ABWKYLLENCS NOAKM N0 HanpaBneHuto e€ ABMKEHUS, B
pesynbTaTte Yero nogka octaHosmnack. C Kakoi CKOPOCTbIO ABUranachk fofka, eCrim Macca OXOTHMKA C
nogkon 200 kr, macca 3apsiga 20 rpamm, a CKOPOCTb BblleTa Apobu n nopoxoebix razos 500 m/c?

3.2.21

CHapsig maccon 100 kr BnetaeT co ckopocTtbio 400 m/c nog yrrom 60° k ropnsoHTy B nnatdgopmy ¢
neckom obuern maccon 10 1. OnpegennTb CKOPOCTb NIIaTOPMbl, ECNM OHa ABUranach 4o nonagaHus
HaBCTPEeYy CHapsay CO CKOPOCTbio 36 KM/Y.

MonekynspHasa dusunka 1 TepMoavHamMmuka

3.2.22

B npouecce Harpesa uaeansbHOro rasa 4o TemnepaTypbl B ABa pa3sa 6onblie HavyanbHOM, TpeTk rasa
NoKuHyna cocys. Bo ckonbko pas n3MeHMnoch gasneHve rasa B cocyne?

3.2.23

Ma3 cxkumaloT 4o o6bEMa B TPpU pasa MeHbLUe Ha4vallbHOro, nNpn 3TOM 4eTBEPTb BCEX MOJIEKYI
NOKNHynNna CcXXnmaembin 06bEM. Ecnn TeMnepartypa nogaepxmeaetca NOCTOSIHHOM, TOrAda Kak
N3MEHUNOChb AaBrieHue rasa?

3.2.24

HensmeHHOEe Konn4yecTBo rasa cxmumaroT 4o obbvéma B 4 pa3a MeHbLUE HavalbHOrO. Kak npum 3ToM
M3MEHUIT0Cb AaBJieHne, eCcrin TeMrnepaTypa raia rnosbiCuiacb B ABa pa3a?

3.2.25

a3 paspexatoT, JoBoAs ero 06bEM 40 BENUYUHLI B TpU pasa Gosblue HayanbHoi. Mpu aTom
JaBrieHne MoHmkaeTcs B ABa pasa. YTo nponcxoguT ¢ TemnepaTtypor rasa?

3.2.26

B npouecce pasorpesa rasa 4o TemnepaTyphbl B [iBa pa3a Bbllle HavyanbHOWM, YeTBepPTb MOMeKyn
nokugatoT cocya. Kak npy aToMm nameHsieTcsa aaBneHne?

3.2.27

Mpn HanoNHeHMN BO3QYLIHOTO LWapyKka KOHLEHTpaLumsa MoreKkyrn Bo3gyxa B HEM BO3pocria B ABa pasa,
a Temnepartypa nogHsnack B nontopa pasa. Bo ckonbko pa3 gaBneHve BHyTpW wapmvka bonbLue
aTMocdepHoro?

3.2.28

a3 cxvmMaloT 4o 0ObEMA B NONTOPa pa3a MeHbLUE HaYanbHOro, Npu 3ToM Temneparypa rasa
BO3pocna B Tpu pasa. Kak npu 3ToM M3MEHWNOCh AaBrneHne rasa?

3.2.29

B cocyae unnunapuyeckoii hopmMbl ¢ nnolaabio ocHoBaHua 300 cM? HaxoauTtes 14 rpamm asoTa,
cxkartoro nopuHem maccon 20 kr. Kakyto paboTy coBepLumnT ras npu HarpeaHum ero ot 15°C go 315°C.
Hackonbko nogHMMeTca npu 3ToM noplueHb? [laBneHve Hag nopLiHeM atMocdepHoe.

3.2.30

Ckornbko Kucrnopoa HaxoauTcs nog NOopLUHEM B LIMITMHOPUYECKOM COCYAE, ECIU NPU HAarpeBaHUn ero
ot 300 K 0o 600 K npv nocTossHHOM AaBneHUy Ha NopLUeHb, ra3 Nnpoussén paboty, pasHyto 450 [x?

3.2.31

16 rpamm Kucrnopoaa, HaxoamsLuMxcs npu Temnepatype 370 K, noaseprnu aguaéatnydeckomy
paclLUMPEHUIo, B X0[le KOTOPOro AaBfeHue rasa noHnsunock B 4 pasa. OnpegenvTb Temnepartypy




KMCINOPOAa B KOHLUE pacLUMpPeHMsi.

3.2.32

OnpenenuTb KONUMYECTBO TEMMOTLI, NoaBeAEHHOe K 10 N1 a30Ta Npu N30XOPHOM HarpeBaHWUK, eCrin ero
Aasnexue Bo3pocno Ha 100 «la.

3.2.33

PaboTta 20 Monb o0gHOATOMHOrO maeanbHOro rasa npu M3obapHOM HarpeBaHUWM Ha
300 K coctasuna 50 k[x. Hackonbko nameHunacb ero BHyTPEHHSS SHEPrnua N Kakoe
KONMYecTBO TeNNoThl 6bIN0 NoaBeAeHO K rasy?

3.2.34

B 3akpbITOM cocyae HaxoanTcs cMmecb 14 rpamm asoTa n 44 rpamm yrinekucrioro rasa.
Yemy paBHa yOblfib BHYTPEHHEN 3HEPIUM CMecu, ecnn e€ oxnagmnu Ha 30 K?

3.2.35

KakoBo gaBneHue napa maccon 3 kr B cocyge o6bémom 3 m® npu Temnepatype 500
K?

QnekrtpoctaTuka. [MoCTOsIHHbIN TOK

3.2.36

Hantn maccy nbinnHKKW, KOTOpasi 3aBMcna Mmexay obknagkamu KoHgeHcaTopa, ecnu
N3BECTHO, YTO paccTosiHMe mexay obknagkamm 1 cm, pasHOCTb MOTEHUMANOB MeXay
HuMmn 200 B, a 3apsag nbinuHkm 5 HKn.

3.2.37

MpOTOH pasroHseTcss pasHOCTbO MoTeHunanoB 1 kB OT HyneBoW HavanbHOW
CKOpOCTW. Hantm pacctoaHue, NpongeHHoe MPOTOHOM BO BPEMS pasroHa, ecnu
cyMTaTh pasroHswee nose ogHOPOAHbLIM.

3.2.38

[1Ba MeTannmMyeckMx OAWMHAKOBO 3apshKeHHbIX Lwapuka macconm 50 r  Kaxabln
Haxo4ATCA Ha TakOM PacCTOSHMM ApYr OT gpyra, YTO cuia UX 3neKkTpocTaTU4ecKoro
oTTankusaHusa B 10° pa3 Gonblue cunbl rpaBUTaLMOHHOIO NPUTSHKEHUSA. KakoB 3apsaa
LapuUKoB?

3.2.39

Onpegennutb BENUYUHY 3MEKTPOCTAaTUYECKOro MnoTeHuMana B LUEHTpe Konbua,
paBHOMEPHO 3aPSKEHHOTO C NMHENHOW NNoTHOCTLI0 107° Kn/m.

3.2.40

B [OByx BepwumHax paBHOCTOPOHHEro TpPeyrosfibHuKka co CcTopoHou 50 cwm
pacnosioXXeHbl OAMHAKOBbIE MO BESIMYUHE, HO MPOTMBOMOSIOXKHbBIE MO 3HaKy 3apsabl.
HanpskéHHOCTb aNeKTpoCcTaTU4eCcKoro nosis B TpetTben BeplumHe coctasndet 50 B/m.
Yemy paBHa BenuynHa 3apsaoBs?

3.2.41

[Ba meTannunyecknx wapa anekTpoeMKocTbo 5 Nd n 15 n® HecyT 3apaabl 50 HK un
30 HKn cooTtBeTcTBEHHO. Kakue 3apsaabl OKaXKyTCs Ha Lapax, ecrnv ux npusectn B
COMNPUKOCHOBEHME?

3.2.42

MmetoTca aBa koHgeHcaTopa anekTpoemkocTbto 50 HP 1 100 HO kaxabin. B nepsom
crlydae KoHOEeHcaTopbl coefuHeHbl B Oartapeto napannenbHo, a BO BTOPOM —
nocnegosaTenbHo. B 06ounx cnyvasix 3apsag Ha 6aTtapesx ogmHakoB. Bo ckonbko pa3s
OTNNYaeTca 3anacéHHasi 3HEpPrns B NepBOM criydae no CpaBHEHMIO CO BTOPLIM.

3.2.43

Ha CKOJbKO OONHaKOBbIX KyCKOB Hago paspesaTb NPOBOJIOKY
anekTpoconpoTuerieHnem 81 Om, 4yToBbl Npu napannenbHOM COEAMHEHUU 3TUX
KYCKOB NONy4YMBLUEECS CONPOTUBNEHME CTano paBHbiM 1 Om?

3.2.44

Cuna Toka 4yepe3 NPOBOAHUK paBHOMEpHO HapacTtana oT 2 A oo 5 A 3a 7 c.
Onpegenutb NpoLLeALni Npn 3TOM Yepes NPOBOAHMK 3apsa.

3.2.45

Uemy paBHa cpegHssi CKOPOCTb YNOPSAOYEHHOrO [ABWXKEHUSI 9NEeKTPOHOB B
NPOBOAHMKE, €CN KOHLIEHTpauusa HocuTenen 3apsga B HEM cocTaenseT 2,5-10%
cM™3, cuna Toka 2 A, nnowaib nonepeyHoro ceveHms nposogHunka 10 mv?.

3.2.46

[Ba oanHakosbix akkymynatopa SOC 15 B n BHyTpeHHUM conpoTtuBneHnem 10 Om
coeiHUIN NapannenbHO N NOLKMHYUIIN KO BHELLHEW Harpys3ke cOnpoTUBrEHUEM 25
Om. Kakag cuna Toka TeYET Yepe3 Kaxabl akKymMynaTop W Harpysky, Kakas
MOLLHOCTb MpY 3TOM BblAeNnsAeTcsa Ha Harpyske?

3.2.47

[Ba oanHakoBbIx akkymynatopa SAC 15 B n BHyTpeHHUM conpoTusneHnem 10 Om
COeauHUnM  nocnefoBaTenlbHO W MOAKMIOYUAM KO BHELLHEW  Harpyske
conpotmBneHnem 25 Om. Kakas cuna Toka TeYET 4yepes3 KaxObl akKkyMyrsTtop u
HarpysKy, Kakasi MOLLHOCTb NPW 3TOM BbIAENSETCSA Ha Harpy3ke?

3.2.48

K wnctoynuky nutanma c¢ 3OC 25 B u BHyTpeHHUM conpotuBneHvem 5 Owm
NOAKIMIYUNA  NTaMny HakanuBaHWA Takylo, YTO Bblgernsemas Ha HeW MOLLHOCTb




coctasuna 20 B1. Yemy paBHO conpoTuBneHne namnbi?

3.2.49

Tpn rpynnbl 13 ABYX nNocrnegoBaTenbHO COEAUHEHHBIX 9fIEMEHTOB MUTaHMSA
COeaVHeHbl napannenbHO M NOAKIYEHbl KO BHELWHen Harpy3ke 3 Om. Yemy paBHa
cuna Toka BO BHelwHen uenu, ecnn JQ0C kaxgoro anemeHtTa paBHa 1,5 B, a
BHyTpeHHee conpoTtmuenexHne 0,5 Om?

SﬂeKTpOMaFHeTVBM

3.2.50

Uactvua gBmkeTcd B MarHUTHOM none ¢ uHaykumen 0,25 Tn no OKpyXHOCTU
pagnycom 1 mm. KakoB MMnynbc YacTtuubl?

3.2.51

ONEKTPOH ABMXETCHA NO cnupanu B 0AHOPOAHOM MarHMTHOM none ¢ uHaykuuwen 0,01
Tn. CKOpOCTb 9NeKTpoHa HanpasneHa nog yrinom 45° K AMHNAM MarHUTHOM MHOYKUUN
n coctasnget 10° m/c. Yemy paBeH paguyc v Lwar cnupanu?

3.2.52

Hantn nHgyKumio MarHUTHOrO NOMsi Ha OCKM KPYroBOro BUTKa € TOKOM 5 A paguycom
10 cM B TOYKE, OTCTOSLLEN OT LIeHTpa BUTKA Ha 20 CM.

3.2.53

Kakon 3apsg npoTedéT yepes koHTyp conpoTtusrieHmem 0,05 Om m nnowagsto 100
CM?, ecnuM ero TnoBepHyTb M3 TMOMOXEHUA napannenbHoro B  MOMOXeHue
nepneHanKynsapHOe HanpaBfeHUIo NMHUIA MHAYKUMW O4HOPOLAHOINO MarHUTHOro nons

BenuuuHom 107 Tn.

3.2.54

Ha npamonunHenHbin NpoBoAHWK C TOkoM S5 A gnunHou 20 cM, pacronoXeHHbIN
neprneHaVKynsapHO NMUHUSAM MarHUTHOW MHAyKumn, oencteyeT cuna Avmnepa B 1 H.
Yemy paBHa MHOYKUUSA MArHMTHOro nons?

3.2.55

BHYTpM KkaTywKku WMHOYKTUBHOCTM MNpwu cune Toka 3 A co3gaéTcss MarHUTHoe none
nHaykumen 0,01 Tn. Mpn atom 4yucno eé€ ButkoB coctaenset 1800, a nnowagb
nonepeyHoro ceveHus 5 cm?. Kakosa MHOYKTUBHOCTL coneHovaa?

3.2.56

Uemy paBHa MHOYKTMBHOCTb CONlEHOMAA, ecnn B HEM Bo3HMKaeT SC camomHayKuum
B 5 B npu paBHoMepHOM n3MeHeHuun cuna Toka ot 0,1 Ago1Asza10c.

BonHoBasi n kKBaHTOBasi onNTukKa

3.2.57

K konebatenbHomy L-C koHTYypy C uHOYKTMBHOCTBIO 0,1 MIH U émMkocTbio 15 MKD
nogcoedvHeHa aHTeHHa. Kakylo [AnvHY  9NEeKTPOMarHUTHOW  BOSIHbI  MOXeT
AEeTEeKTMpoBaTb aHTeHHa?

3.2.58

FBneHne NoNHOro BHYTPEHHErO OTPAXEHMS HA rpaHuLe pasgena OUanekTpuk-Bo3ayx
Habngaetca npu yrne nageHuss 65°. Yemy paBHa CKOPOCTb CBeTa B TaKOM
AN3neKTpuke?

3.2.59

Jlyy cBeTa nagaet 13 Bo3agyxa Ha Crnown guanekTpuka. Yemy paBHa CKOpPOCTb CBeTa B
ONaNeKTpuKe, ecnu nNpu yrne nageHus B 60° nyy npenomnseTca nog yrnom B 45°7?

3.2.60

Jlyy cBeTa npoxoauT rpaHuly pasgena AByX cpef U3 ONTUYeCKU MeHee NITIOTHOW B
onTuyeckn Gonee NMAOTHyO cpedy. Yron nageHus paseH 60°, a yron npenomneHus
45°. Tokasatenb npenomneHns nepson cpedbl 1,4 , 4yemy paBeH MoKasaTersb
npesioMsieHnsi BTOpou cpeabl?

3.2.61

Yenosek poctoM 1,75 M HaxoguTca Ha pacctosiHum 10 m oT ctonba BeicoTon 5 M. Ha
KaKOM paccTOsiHum OT cebs OH AO0IMKEH rOPU30HTANbHO NMOMOXUTb HA 3eMt0 NIIOCKoe
3epkano, Ytobbl yBMAETbL BEPXYLUKY cTOn6a?

3.2.62

Jlyd nagaet Ha nnockonapannenbHy NAacTUHKY W3 cTekna nog yrnom 45°.
MokaszaTenb npenomneHunsa ctekna 1,6. KakoBa TonwmHa NnacTUHKKA, ecrin nyy npu
BbIXO4E M3 HEE CMECTUTCS Ha 2 CM OT NepBOHaYaribHOro HanpaseHus?

3.2.62

Yron mexagy rnaBHONW ONTUYECKOW OCb0 nonapusatopa M NiIOCKOCTbIO NMonspusaunm
NMHENHO MNONAPU30BaHHOIO CBETa, MajarlLlero Ha nonspusaTop, coctaBnsaeTt 45°.
Kakasi ons MIHTEHCMBHOCTM CBETa NPOHMKHET Yepes nonspusarop?

3.2.63

Moa npsiMbIM yrnoMm K OudPaKUMOHHOM pPeLléTKe C MOCTOSIHHOW PELIETKM 1 MKM
nagaeT Nyd MOHOXpPOMaTMUYECKOro ceeTa ASIMHOW BOSTHbI 475 HM. [loa KaknMm yrnom K
pelwéTke bygeTt HabnwgaTbCa MakCMMyM BTOPOro nopsigka?

3.2.64

Mog npsMbIM yrnoMm K OMPaKUMOHHOW peLléTKe C MOCTOSIHHOW PELUETKU 2 MKM
nagaeT nyd MOHOXpPOMAaTU4eCKOro ceeta AnnHon BonHbl 520 HM. CKONbKO NOPsSiAKOB




ANdPAaKLMOHHBIX MakCMMyMOB ByaeT HabnaaTbcs B 3TOM criyyae?

3.2.65 | MNoa nNpsAMbIM YrrnoM K OUPaAKUMOHHON PELLUETKE C MOCTOSIHHOM PEelweTkn 1 MKM
nagaet nyd 6enosoro ceeta. [llog kakum yrnom 6yayT pacxoguTbcs nocne
ANPaKUMOHHON PELLETKN NIMHUM KpacHOro ceeTa ANIMHOM BOJSIHbI 650 HM 1 cuHero
uBeTa annHoun BosnHbl 480 HM B MakcumMyme nepBoro nopsiaka?

3.2.66 Ha ToHKylo NNéHKy ¢ nokasatenem npenomnenns 1,4 nagaet 6enbii CBET nog yrriom
45°. MNpun Kakon HaMMEHbLLUEN TOSLIMNHE MAEHKN OTPaXKEHHbIE Nyyn ByayT OKpalleHbl B
KpacHbI UBET ¢ AfIMHOW BOMHbI 700 HM?

3.2.67 | HopmanbHO Ha CTEKNsIHHYIO NAACTUHKY C NokasaTenem npenomnenus 1,5 nagaet nyy
O©enosoro ceeta. TonwuHa nnactuHku 400 HM. Kakue AnvHbI BONMH BUAUMOIO
AnanasoHa B OTPaXXEHHOM Ny4yke MOXXHO HabnwaaTb?

3.3TecTbl (TecToBbIE 3a4aHMA)
Ne TecToBoOE 3afjaHne C BapnaHTamMun OTBETOB U NpaBuUiibHbIMU OTBETAMMU
3agaHuA
du3nyeckne oCHOBblI MEXAHUKMN

3.3.1 YacTtuua npsaMonuHenHo asmxeTcs BAornb ocu OX cornacHo 3akoHy x(t) = 5 + 5t2. Yemy
OyneT paBHa CKOPOCTb YacTuLbl Yepes 2 CeKyHAbl TAKOro ABMKEHUNA?

BapuaHTbl 0TBETOB:
. 0 m/c;
. 5 mic;
. 10 m/c;
. 20 m/c.

3.3.2 | YacTtrua gBuxeTca No cnupanu OT LieHTpa C NOCTOSIHHOM MO BEMNYMHE CKOPOCTLIO. [pn aTom

LEHTPOCTPEMUTENBHOE YCKOPEHME YacTuupl ...
* yBenun4nBaeTCcA,

. YMEHbLLAEeTCs;

° He N3MEeHAEeTCH,

. paBHa Hyno.

3.3.3 | CkopocTb Tena paBHOMeEPHO HapacTaeT Ha 1 M/c 3a cekyHAy nopg gencrauem cunbl B 10 H.
KakoBa macca Tena?

Otet: 10 kr

3.34 Mo HaknoHHOW NnockocTM 6e3 npockanb3blBaHUS CKaTbIBAOTCS AWCK U LWap OANHAKOBOMN Macchl 1 paguyca. Kakoe teno

6yneT npuobpeTtaTb Gonbluee yckopeHne?

. wap;

. AucK;

. Tena 6y,qu Pa3roHATbLCA C OANHAKOBbLIM YCKOpPEHUEM;
. Tena 6y,qu ABUraTtbcsa bes YCKOp€eHUA.

3.3.5 | Wanba B pesynbtaTte yaapa npuobpena ckopoctb 30 M/c. [iBMrasicb npsiMoOrMHENHO
paBHO3aMenOJIeHHO, OHa OCTaHOBMMAack Yepes 3 ¢. Ha kakoM paccTosiHUM OT MecTa yaapa OHa
octaHoBunacb? OTBeT 45Mm

3.3.6 | Ha Teno gevicteyeT cuna, HanpaBneHHas HABCTPeYy BEKTOPY CKOPOCTU. BenuunHa
KMHEeTUYEeCKoMn aHeprmmn Tena ...

. He MeHsieTcs;

. HapacTaer;

. ybbiBaeT;

. paBHa NOoTeHLMANbHON 3HEPTUN.

3.3.7 Ha kpasix nérkoro ctepxxHsa AnvHon 1 M pasmelleHbl ABa rpy3a maccamn 1 kr u 2 kr. [[ge
HaxoauUTCs LEHTP Macc 3TOW CUCTEMbI Ten?

. Onuxe K rpy3y Maccon 1 Kr, Yem K rpysy 2 Kr;
. Ha paccTosiHuM 1/3 M OT rpy3a Maccomn 2 Kr;
. Ha paccTtosiHum 1/3 m OT rpy3a maccon 1 Kr;
. Ha cepefnHe CTEPXHS.
3.3.8 Teno y noBepxHocTu 3emnu nogbpoLleHo BBEPX C HayarnbHoM ckopocTbio 20 M/c. Ha kakyto MakcumarnbHyo BbICOTY TENOo

noanetnt?0TBeT 20M

3.3.9

MomeHT nMnynbca eCctb Mepa ...




* Konn4yecTtBa BpallaTeslbHOro ABMXEHUA;

. Konun4yecTtBa NocTtynatenibHOro ABMXeHUs;
. WHEPTHOCTU Tena,
. CUNOBOIro BO30ENCTBUS.

3.3.10 | B HenopswxHbIN BUNbAPAHLIN LIAP BpPe3aeTca APYron Takon xe. B pesynbTaTte ynpyroro yaapa Liapbl NOKaTUnmMcb co
ckopocTsimMu 3 M/c 1 4 m/c. Yemy paBHa HavanbHas CKOpoOCTb Wapa Ao yaapa? OTeeT 5m/c

3.3.11 M3meHeHVe BHYTPEeHHEN SHEprumn rasa Npomn3oLLIo TOMNbKO 3a cYeT paboThbl CxXaTus rasa . ...

. n3o0TepmMmmnyeckom npoLecce;
. N30X0pn4eCKoM npotecce,
. I/I3OGapI/IHeCKOM npouecce;
. a,EWIaﬁaTVNeCKOM npowuecce.

3.3.12 | MNpu agnabaTnyeckom cxaTum naeanspHoro rasa ...

. TeMrnepaTypa BO3pacTaer;

. AaBneHne CHMXaeTCH,

. TemnepaTtypa CHUXaeTcs;

. TeMnepartypa He U3MeHAeTCA.

3.3.13 | CpenHsas kmHeTnYecKas sHeprus Monekynbl ngeansHoro rasa npu temneparype T paBHa E = ikT/2. Yucno creneHen
cB06OAbI MOMEKyrbl ra3a i = Npocr + Ngp + Nion PABHO CYMME YMCIa CTeNeHen cBoboAbl NOCTYNaTeNbHOro, BpallaTenbHOro
1 konebartensHoro LOBWKEHUNA. |_|pVI YCnoBuK, 4TO MMET MECTO TOSbKO NOoCTynaTesibHoe 1 BpalwlaTesibHoe ABUXeHne,
ans Bogopopaa (Hz) umcno i pasHo ... OTBeT 5

3.3.14 | Kak cooTHOCATCA TENNO&MKOCTb NP MOCTOSHHOM O6bEMeE U TENNOEMKOCTb NMPU NOCTOAHHOM
naBneHnun?

. npu NOCTOAAHHOM O0ObEME BonbLUE;
. Nnpy NOCTOAHHOM OOBEME MEHBLLE;
. paBHbI;

. HWKaK He CBsi3aHbl Mexay cobow.

3.3.15 | VigeanbHbIN ras cxxumatroT 4o o6bEma B NONTopa pasa MeHbLUE HavarbHOro, Npu 3ToM
TemnepaTypa rasa Bo3pocna B Tpu pa3a. Kak npu aTtom nameHunocs gaenexuve raza? OTBeT:
[aeneHue Bo3pocsno B 4,5 pasa.

3.3.16 | BHyTpu 3amMKHYTOW NOBEPXHOCTU pacrnofioxeH Annosb. [NoTok BEKTOpa Hanpsi)KeHHOCTU
3MEKTPMYECKOro nons Yyepes aTy NOBEPXHOCTbL ...

. MONOXUTENbHbIN;
. oTpULaTeNbHbIN;
. paBeH Hyno;
. HEBO3MOXHO onpeaenuThb.
3.3.17 | OnekTpuyeckass EMKOCTb — 3TO XapakTepucTuka, kotopas ...
. NnokasbiBaeT CNOCOOHOCTb TeNa HakannmBaTb ANEKTPUYECKUI 3apag;
. onpegensieT cnocobHOCTb MPOMNycKaTb NOCTOSIHHBLIN SMEKTPUYECKUNA TOK;
. He cBfA3aHa C reoMeTpu4eckMMu pasMmepamMmu 1 hopmon Tena;
. XapakrepusyeT HaMarHM4eHHOCTb Tena.

3.3.18 | Kak uameHuTCA NNOTHOCTb 3MEKTPUYECKOro ToKa B OAHOPOAHOM MPOBOAHMKE, eCNU YMEHbLUNTb
HanpPsHKEHHOCTb 3MEKTPUYECKOro nons B HEM B ABa pa3a? OTBeT: yMeHbLUUTCH B 2 pasa.

3.3.19 | OnekTpoaswxyLias cuna ...

. n3mMepsieTcd B BONbTax;

. n3MepdeTcsa B amnepax;
. n3MepsaeTcs B omax;

. n3MepgaeTcsa B CekyHaax.

3.3.20 | OBa meTannuyeckux wapa anekTpoémkocToto 5 N® n 15 n® HecyT 3apsabl 50 HKN 1 30 HKN
COOTBETCTBEHHO. Kakne 3apsaabl OKaXyTCH Ha Luapax, eCnv ux NpuBecTy B CONPUKOCHOBEHNE ?
OtBeT: 20 HKn 1 60 HKn.

3.3.21 | MNepemMeHHOE aneKTpuyeckoe nose NPUBOLAMT K 0Opa3oBaHuIo ...

. 3apana;
. nepemMeHHOro MarHUTHOro nons;
. rornorpamMmsl;

° HanpsaxxeHus.




3.3.22 | Cwvna JlopeHua 3aBucuUT oT ...
. HaNPsHKEHHOCTU SNEKTPUYECKOrOo NOss, B KOTOPOM ABWXKETCS YacTuua;
. Maccbl YacTuupl;
. aTtMocepHoro AaBneHus;
. CKOPOCTU 3apsXKEHHOW YacTULIbl.
3.3.23 | WHaykTMBHOCTL coneHomaa nokasbiBaer ...
. CnocoBHOCTb coneHonaa co3aaBaTtb 3NieKTpuyeckoe none;
. MarHuTHble CBOMCTBA BELLECTBA;
M CNOCcoBHOCTb coneHounaa HakannmBaTb 3ﬂeKTpI/I'~IeCKI/Il7I 3apag;
. CBSI3b MEeXAY CUION TOKa B CONNeHoMAE N co3gaBaeMbli UM MarHUTHbBIA MNOTOK.

3.3.24 | Cuctema ypaBHeHuIn MakcBenna onucbiBaer ...

. OBVKEHME 3apsKeHHON YacTuLbl;
. NOTOK TENSOTHI;

. ANEeKTpOMarHMTHoe rone;

. ynpyrve CBOMCTBa BELLECTBa.

3.3.25 | Yemy paBHa UHOYKTUBHOCTbL coreHouaa, ecnv B HEM Bo3HukaeT OC camounaykuum B 9 B npu
paBHOMEPHOM nameHeHunn cunbl Toka oT 0,1 A go 1 A 3a 0,003 c. Oteert: 0,03 H.

3.3.26 | Ha ngeanbHbI nonspmnsaTtop nagaeT CBET MHTEHCUBHOCTU Jo OT €CTECTBEHHOIO UCTOYHMKA. Mpn
BpaLLlleHun nonsipusaTopa BOKPYr HanpaBlieHWs pacnpoCcTpaHeHus Nyva kakoBa bygeT
WHTEHCUBHOCTb CBeTa 3a nonsipusatopom? OTBET: He MeHsieTcs 1 paBHa 0,5Jo.

3.3.27 | OndbpakumoHHas peLueTka ocBeLLaeTcs 3efeHbIM CBETOM. [1pn ocBeLleHM peLleTKn KpacHbIM
CBETOM KapTMHa AUPPAKLUOHHOIO CMEKTPA Ha 3KpaHe ...

. cy3uTCcs;

. pacLumMpuTCs;
. HEe U3MEHUTCS;
. NCYE3HET.

3.3.28 | Ona HabnogeHns yCTon4mMBOW MHTEpdepeHUmnn HeobxoanmMo BbINOIHEHUE YCINOBMS ...

. CUHa3HOCTY;
. ancnepcuu;

. KOrepeHTHOCTY;
. nonspmsaumm.

3.3.29 | ToHkasi nneHka, OCBeLLeHHas 6enbiM CBETOM, BCNeACTBME ABIEHNSI UHTEPEPEHLIMM B
OTPaXEHHOM CBETE MMEET 3eMeHbl UBeT. [py yMEHbLUEHUN TOMLLMHBI NIEHKN ee LUBET ...

. HEe N3MEHUTCS;
. CTaHeT KpacHbIM;
. CTaHeT OpaHXeBbIM;
. CTa@HET CUHUM.

3.3.30 | lNopg NpsAMbIM YrioMm K NAOCKOCTU AUAPAKLMOHHOM PELLETKN C MOCTOAHHOM PELLETKM 2 MKM
nagaet flyd MOHOXpPOMaTU4eCKoro cBeTa AnnHom BosHbl 500 HM. og KakuMm yriom K peluétke
OygeTt HabnogaTbcst MakcMMmym BToporo nopsgka? Oteet: 30°.

3.3.31 | lNpu ocBeleHnM KaToga BakyyMHOrO (hOTO3IEMEHTA NOTOKOM MOHOXPOMAaTUYECKOro CBeTa
npoucxoamnT oceoboxaeHne poToaneKkTpoHoB. Kak n3aMeHnTCs KoNnn4ecTBo POTOINEKTPOHOB,
BblpbIBaEMbIX CBETOM 3a 1 C, €CNM UHTEHCUBHOCTL CBETa YMeHbLUnTCH B 4 pa3a? OTBerT:
yMeHbLUUTCA B 4 pasa.

3.3.32 | lNpwn HarpeBe abCOMOTHO YEPHOTO TeNa NOBEPXHOCTHAsA MMOTHOCTbL MOLLHOCTU €ro U3ny4YeHus
yBenuuunach B 81 pas. Bo ckonbko pa3 npu aTom Bo3pocna Temnepartypa? OTBeT: B 3 pasa.

3.3.33 | BenuumHa namMeHeHus AnNvHbI BOJTHbI U3Ty4YEHUS NPY KOMNTOHOBCKOM pPacCesiHUM 3aBUCUT OT ...
. yrna paccesiHus;

. BEMNMYMNHbI COBCTBEHHONO MarHUTHOrO MOMEHTA paccenBaloLLen YacTuubl;
. WHTEHCMBHOCTU 3IIEKTPUYECKOro Nosisi B 0bnactu paccesiHus;
. WHTEHCMBHOCTU MarHMTHOIo Nosis B 0611acTn paccesHus.
3.3.34 | CBeTOBOW NOTOK NafaeT Ha 3epKaribHYI0 U YEPHEHYHO MOBEPXHOCTU. Ha Kakyto NOBEPXHOCTb

OokasblBaeTcsi bonbluee aaBneHne?

. Ha YEepPHEHYIO;

. OKa3blBaeTCs 04MHAKOBOE AaBreHNE;
. He 3aBWUCUT OT CBONCTB NOBEPXHOCTY;




. Ha 3epKasibHYI0.

3.3.35 | Temnepatypa abcontoTHO YEPHOro Terna Bo3pocna npu HarpeBaHumn ot 1000 go 3000 K. Kak npu
3TOM U3MEHUNachb ASIMHA BOMHbI CBETA, Ha KOTOPYI0 MPUXOAUTCSH MaKCUMYM CrneKkTparbHON
NAOTHOCTU 3HEepreTuyeckon ceeTumocTn? OTBEeT: yMeHbLuMnach B 3 pasa.

3.3.36 | Cratuctuka ®epmu-[inpaka onuceiBaeT YacTuubl C ...

. nonyLensiM ClMHOM;
. LernbIiM CrMHOM;
. HyNeBbIM CMUHOM,;
. HEHYNEBbIM CMMHOM.
3.3.37 | BeposATHOCTb KBAHTOBOIO COCTOSAAHUSA onpeaenseTcs ...
. KoopaMHaToMN;
. UMMYNbCOM;
. 3Hepruewn;
. KBagpaTtoM MOAyfs amnanTydbl BEPOATHOCTU AaHHOIO COCTOSHUS.

3.3.38 | B pesynbTate TyHHENbHOro adhdekra BEPOSATHOCTb MPOXOXKAEHNSA YacTULen NoTeHumansHoro

Oapbepa yBenMunBaeTcs C ...
. yBENNYEHNEM LINPUHBLI Bapbepa;
. YMEHbLLEHNEM MacCbl YacTuLbI;
. YMEHbLUEHNEM SHEPTUN YaCTULLbI;
. yBenMyeHneM BbICOThbl bapbepa.
3.3.39 | naBHOe KBaHTOBOE YMCIIO N ONpeaenser ...
. 3HEpPruo CTaLMOHapPHOro COCTOSAHMS SrIeKTPOHA B aTOME;
. opbuUTanbHbIN MeEXaHUYECKUI MOMEHT 3IEKTPOHA B aTOME;
. COOCTBEHHbIV MarHUTHbI MOMEHT 3NIEKTPOHA;
. npoekuMo opbrTanbHOro MOMEHTa MMMyIbCca 3NEKTPOHA Ha 3a4aHHOE HanpaBrieHune.

3.3.40 | CnuvH aneKkTpoHa uamepeH ¢ nomollbio npubopa LTepHa-I'epnaxa, opueHTMpoBaHHOIO BAOSb
ocu OX gekapToBon cuctembl koopanHat. C Kakon BEpOSTHOCTLIO OyaeT M3MepeH CnnH 3TON
YacTuLUbl C MOMOLLbIO TAKOrO e NpmMbopa, OpUeHTUPOBAHHOIO BOOSb NMOMOXUTENBHOMO
HanpasneHus ocn OY? OtBeT: 50%.

3.3.41 | Ondpakumsi peHTTeHOBCKUX JSTy4en Ucnonb3yetcsa ang ...

. N3yYeHUs CTPYKTYpPbl KpUCTAaNIOB;
. nccrnegosaHusa Mopdonormm NoBepxHocTn obpasua;
. onpegeneHus ynpyrmx CBOMCTB 351aCTOMEpPOB;
. N3YyYeHUs1 BA3KOCTM XXUOKOCTEN.
3.3.42 | VIK-cnekTpockonusa nonesHa npu ...
. N3yYeHUn CTPYKTYpPbl KPUCTANIOB;
. ONpefeneHny CoaepKaHnsa pasnuyHbIX BELLECTB B 06pasLe 3a CYET UccrnegoBaHms Moz
konebaHui X MoneKyr;
. onpegeneHny Npo3pavyHoCcT! MaTtepuanos AN BUANMOro CBeTa;
. McCcrnegoBaHUM 3NEKTPONPOBOAHOCTW.

3.3.43 | No mepe HarpeBa NoNynpoBOAHUKA KONMYECTBO HOCUTENEN SMNEKTPUYECKOro 3apsiia B TakoM

matepuane ...

. BO3pacTaer;

. yObIBaeT;

. He U3MEHsIeTCS;

. HUKaK He BMNUSIET Ha ero 3NeKTPOnpPoOBOAHOCTb.

3.3.44 | PeHTreHocnekTparnbHbIn MUKpOaHanu3 no3sonseT onpeaenuTb ...

. CTPYKTYpY KpucTanna;

. Mopdonornio NoBepxHoCcT obpasua;

. XMMUYECKMIn cocTaB obpasua;

. YPOBEHb MNOBEPXHOCTHOrO 3NEKTPMUYECKOro NoTeHUMana.

3.3.45 | Ona pasgeneHns oByx 6n1M3kopacnonoXXeHHbIX MMKOB PEHTIEHOBCKON AndpakLmMmn npu

CTPYKTYPHOM UCCrefoBaHUN KpucTanmna ¢ bonee BbICOKMM paspelleHneM Heobxoammo BbidpaTb
NCTOYHWK PEHTTEHOBCKOIO N3My4YeHus ¢ BonbLUIE UNU MeHbLUEN ANNHON BOMHbI? OTBET: C
MEHbLLEWN AJIMHON BOJIHBbI.




3.4 Jk3ameH
Bonpocs! 3.4.1 —3.4.37 mpequaratotcst K pacCCMOTPEHHIO Ha dK3aMEHE B IEPBOM CEMECTPE, BOIPOockl 3.4.38 —
3.4.78 — Bo BTOpOM ceMecTpe, a Borpockl 3.4.79 — 3.4.95 — B TpeTbeM ceMecTpe.

Homep TekcTt BONpoca
Bonpoca
3.4.1 Cuctema otcyeTa. Tpaektopus, AnNvHa NyTW, BEKTOP NEpEMELLEHUS.
3.4.2 CKopocTb 1 yckopeHne. HomanbHoe 1 TaHreHumManbHoOe YCKOpeHMe.
3.4.3 YpaBHeHME KMHEMATUKM NOCTyNaTeENbHOro paBHOYCKOPEHHOTO ABUXEHMS.
3.4.4 Macca 1 cuna. 3akoHbl HbtoTOHA.
3.4.5 YrnoBas CKOPOCTb U YrNOBOE YCKOPEHME.
3.4.6 YpaBHeHME KMHEMATUKM BpaLLaTENbHOr0 PaBHOYCKOPEHHOIO ABMKEHNS.
3.4.7 MOMEHT NHepUUKN, MOMEHT CUMbl, AMHAMUKa BpawaTenbHOro ABMXEHUS.
3.4.8 Cwunbl TPEHMSI: MOKOS!, CKONBXEHUS, KaYeHUs.
3.4.9 OHeprusi, paboTa, MOLLHOCTb.
3.4.10 KuHeTnyeckas n noteHunanbHas aHeprun. 3aKoH COXpaHEHWsI SHEPruu.
3.4.11 Mmnynbc. 3aKoH coXpaHeHst UMMynbea.
3.4.12 LleHTp macc.
3.4.13 Ypgap abconoTHO ynpyrux 1 Heynpyrux Ten.
3.4.14 MomeHT nmnynbca.
3.4.15 3aKoH coxpaHeHust MoMeHTa nmnynbca. 'mpockon.
3.4.16 LleHTpobexHas cuna u LeHTPOCTPEMUTENBHOE YCKOPEHHUE.
3.4.17 3akKoH BCEMUPHOro TAroTeHus. YckopeHe cBobo4HOro nageHus.
3.4.18 3akoH lNyka. NoTeHumnansHasa sHeprnsa CXaTon NPyXuHbI.
3.4.19 YpaBHeHMe rapmMoHu4eckmx konebanun. NMepuog. Yactota. AMnnuTyaa.
3.4.20 [Mpy>XWHHBIN, PUNYECKUIA N MAaTEMATUYECKUIN MASTHUK.
3.4.21 [MocTynaTbl MONEKYNAPHO-KMHETUYECKON TEOPUUN naeanbHbIX ra3os.
3.4.22 [asneHne. MaHomeTp.
3.4.23 Temnepatypa. TepmomeTp.
3.4.24 AbcontoTHas wkana temnepatyp KenbBuHa. NoctosHHas bonbumaHa.
3.4.25 OCHOBHOE ypaBHEHME MOMEKYNSIPHO-KUHETUYECKON TEOPUM MaeanbHbIX ra3os.
3.4.26 PacnpegeneHne BHYTPEHHEN SHEPIMM MOMEKYI ra3a no creneHsiM ceoboabl.
3.4.27 PacnpegeneHne Makceenna Monekyn naeansHOro rasa no CKOpocTsiM.
3.4.28 BapomeTpunyeckoe pacnpeneneHue.
3.4.29 Yucno Asoragpo. YHnBepcanbHag razoBasi NOCTOSIHHAS.
3.4.30 YpaBHeHue KnanenpoHa — MeHgeneesa.
3.4.31 VlgeanbHbIn ra3 npu NOCTOSHHLIX: TeMNepaTtype, AaBneHuun, obbeme.
3.4.32 ApnmnabaTtHbivi npouecc.
3.4.33 TennoémkocTb. KonmvyectBo TennoThl.
3.4.34 MNepBoe Ha4ano TepMoaANHaMUKAN.
3.4.35 Pab6orta rasa.
3.4.36 VaeanbHas Tennosas mawmHa KapHo.
3.4.37 BTopoe Havyano TepMoanHaMUKK.
3.4.38 3apsg. 3akoH KynoHa B3anmogencTensa ToMeYHbIX 3apsaoB.
3.4.39 Hanps»kéHHOCTb M NOoTEHUMan 3nekKTpMYeCcKoro nNons TOMeYHoro 3apsaa.
3.4.40 CBs3b Mexay HanpPsKEHHOCTLIO M MOTEHUMANOM 3NIEKTPUHECKOro Nonsi.
3.4.41 OnekTpocTatmyeckoe none gunons B Bakyyme. [NpuHUMN cynepnosvumu.
3442 Teopema Naycca onsa pacyéTa HaNPSYKEHHOCTM 3NEKTPUYECKOro Nnossi.
3.4.43 I'IpmmeHeng TeopeMbl [[aycca k pacyeTy Nonst TOYEYHOro 3apsaa, 3apsiKeHHON
©ECKOHEYHOWN HWUTW, MITOCKOCTMW.
3.4.44 [dunnoneHble MOMeHTbI Monekyn. MNMonspusaunsa AnanekTpuKoB. Tunbl ANINEKTPUKOB.
3.4.45 OnekTpuyeckas EéMkocTb. KoHaeHcaTop.
3.4.46 EMKOCTb nnockonapannenbHOro U LMnMHAPMYECKOro KOHAEHCATOPOB.
3.4.47 OHeprus anekTpu4eckoro nons.
3.4.48 Hanpsixkenune. ConpoTtusnenue. Cuna toka. 3akoH Oma ans yvacTka uenw.
3.4.49 OOC. 3akoH Oma ans nonHon uenun. KMNMA ncrouyHmnka Toka.
3.4.50 3akoHbl Knpxrodpa ans pacyérta pasBeTBNEHHbIX Lienen.
3.4.51 OneKkTpMYecKnin TOK B MeTannax, razax u nonynpoBogHuKax.
3.4.52 MarHuTtHoe none. 3akoH buo — Casapa — Jlannaca.
3.4.53 Cuna JlopeHua. Cuna Amnepa.
3.4.54 [BvxeHne To4YeYHoro 3apsiaa B OAHOPOAHOM MarHMTHOM none.




3.4.55 [loBegeHne paMkm C TOKOM B MarHMTHOM nosie.

3.4.56 3aKoH MOMHOro Toka Ans MarHUTHOro Mons.

3.4.57 MarHuTHbIN NOTOK. HAYKTUBHOCTL. KaTyLuka MHOYKTUBHOCTM.

3.4.58 3aKOH 9MeKTPOMarHNUTHOM MHAyKumn Papages.

3.4.59 Asnenune camoungykuumn. 34C camonHayKummn.

3.4.60 Tok cmelleHusi. Cuctema ypaBHeHui Makcsenna.

3461 KonebatenbHbii kOHTYp. OuddepeHumnansHoe ypaBHeHne konebanun. dopmyna
o TomncoHa.

3.4.62 OnekTpoMarHuTHas BorHa B Bakyyme. Bektop Ymosa-lMonHTuMHra.

3.4.63 3aKoHbI reoMeTpuyeckor onTukn. NokasaTenb NpenoMneHns ceeTa.

3.4.64 VHTepdepeHLns cBeTa OT ABYX KOrepeHTHbIX MCTOYHUKOB.

3.4.65 Oundpakumsa Ha andpakumoHHOM peLléTke.

3.4.66 Mongpusaumsa ceeta. 3akoH Mantoca. 3akoH bprocTepa.

3.4.67 B3anmogencTBume cBeTa c BelecTBoM. 3akoH byrepa-JlambepTa.

3.4.68 Tennosoe nanyyeHune. 3akoHbl Kupxroda n CtedaHa-bonbumana.

3.4.69 3akoH cmelleHus BuHa. ®opmynel Panes-[xuHca u MNMnaHka.

3.4.70 3akoHbl BHelHero potoaddekTa. YpaBHeHe DNHLLTENHA.

3.4.71 [aeneHne cBeTta u onbiThl Jlebegea. Dddekt KomnToHa.

3.4.72 'mnoTtesa ge bponnga. CooTHoLEeHE HeonpeaeNnEHHOCTEN.

3.4.73 YpaBHeHue LpéanHrepa n onsnyeckuin CMbICr BOSTHOBOW GDYHKLUM.

3.4.74 ONEKTPOH B NoTeHUMansHoM swmnke. TyHHenMpoBaHue Yepes 6apbep.

3.4.75 KBaHTOBble cTaTucTUkM Pepmu-Aupaka n bose-OnHwwTENHa.

3.4.76 [MocTynaTkl cneumnansHoONn TEOPUM OTHOCUTENBHOCTU QUHLUTENHA.

3.4.77 [MpeobpasoBaHus ckopocten Manunes n JlopeHua.

3.4.78 Cneacteus cneumanbHOW TEOPUN OTHOCUTENBHOCTH.

3.4.79 Pacnpegenexne Bo3e-OnHwTenHa.

3.4.80 Pacnpegenenue ®epmu- upaka.

3.4.81 30HHas TEOpMsA NOMynpoBOAHMKA. BaneHTHasi 30Ha, 30Ha NPOBOAMMOCTM, LLUMPUHA

3anpeLEHHON 30HbI.

3.4.82 [NonynpoBOAHNKOBLIE AETEKTOPLI U3NTyYEHUS.

3.4.83 PeHTreHoBckoe n3nyyeHue.

3.4.84 CocTaB siipa 1 3Heprusl cBs3u sigpa. AgepHble peakumy OeneHns N CUHTe3a.

3.4.85 OnemMeHTapHble YacTuubl, X Krnaccudukaums.

3.4.86 Tunbl dyHAamMeHTanbHbIX B3aMMOOENCTBUN.

3.4.87 OnTtuyeckas cnekTpockonus.

3.4.88 Y®-cnekTpockonusi.

3.4.89 MK-cnekTpockonus.

3.4.90 CnekTpockonusi KOMOUHALMOHHOIO paccesiHusl CBeTa.

3.4.91 MeToa saepHOro MarHMTHoro pesoHaHca (AMP).

3.4.92 MeToa 3neKTPOHHOro napamMarHMTHoro pesoHanca (JM1P).

3.4.93 PeHTreHo-, aneKkTpoHo- 1 HeUTpoHorpadus.

3.4.94 PeHTreHo-cnekTpanbHbii MukpoaHanna (PCMA).

3.4.95 POTOINEKTPOHHASA CNEKTPOCKOMNMS.

4. MeTognyeckue maTtepuansl, onpegensirowme npoueaypbl oLleHUBaHUSA 3HaHUN,
YMEHUU, HaBbIKOB U (UNKN) onbiTa EeATENbHOCTM,
XapakTepu3yrLwux atanbl opMUpoBaHMA KOMNETEHL NN

Mpouenypbl oueHMBaHUS B Xo4e WU3YyYeHUs1 AUCUMMMAWHBI 3HAHUW, YMEHUA U HaBbIKOB,
XapakTepuayLwmx atansl GOPMUPOBaAHNA KOMMETEHLMI, PErNAaMEHTUPYIOTCA NOMNOXEHNAMN:

- M BIr'YUT 2.4.03 - NonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3aveTax;

- BI'YUT 4.1.02-INonoxeHne 0 penTUHroBoM OLEeHKe TEKYLLEN yCrneBaeMoCTu.

4.1 Kputepum 1 WwKanbl OLLEHKM ONPOCOB Ha nabopaTopHbix paboTax.

CTyOeHTy BbICTaBNAETCA OLEeHKa:

KOTIINYHO», ECNN CTYAEHT OTBETUN Ha BCE BONMPOCHI U JonycTun He 6onee 1 owmnbku;

«XOpOLOoY», eCnv CTYAEHT OTBETUI Ha BCe BONPOCHI 1 aonyctun 6onee 1 owmbku, HO
MeHee 3 oLINOOK;

«yAOBMEeTBOPUTENbHO» — CTYZEHT OTBETUI HE Ha BCE BOMPOCHI, HO B TEX, HA KOTOpbIe
Aan oTBET He JONYCTUN OWNOKK;

«HeyAOBNeTBOPUTESIbHO», eCrv CTYAEHT OTBETUI HE Ha BCE BOMNPOCHI, AOMNYCTUN



Oonee 5 oWMOOK.

4.2 Kputepun n wWKanbl OLEHKN CaMOCTOSTENbHOIO peLlleHust 3ag4ay Ha NpakTU4ecKux
3aHATUSAX.

CTyneHTy BbICTaBnsieTCAa oueHkKa:

«OTNMUYHO», €CNN CTYOEHT pewwnn 3agayun, NpuBEn BbIBO4 OTBeTa B obLliem Buae u
NOSTyYMI YUCIEHHbIN OTBET C yKa3aHWeM pa3MepHOCTH;

«XOPOLIO», ECNUN MPU PELLUEHNN 3a4ayM CTYOEHT AONYyCTUN He3HayuTemnbHble OWnbKM B
Xofe BbiBoAa OTBeTa B 06LLEM BUAE UM MPU NOMYYEHUN YNCIIEHHOMO OTBETA, HO BEPHO yKa3ars
dm3nyeckme 3aKoHbl, KOTOpPble HEOBXOAMMO NPUMEHNTL B PELLEHUMN.

«YyAOBJIETBOPUTENbHO» — CTYAEeHT BepHO YyKkasan u3nYecKne 3akoHbl, KOTopble
Heob6XoaMMO NMPUMEHUTL B PELUEHUN 4aHHOW 3a4a4Kn, HO HE CMOT UX KOPPEKTHO MCMOMb30BaTh;

«HeyAoBNeTBOPUTENbLHOY, ECNN CTYAEHT HE peLunn 3agady.

4.3 Kpntepun n Wwkanbl OLEHKN TECTOBbIX 3aJaHUN.

CTyneHTy BbICTaBnsieTCAa oueHkKa:

«OTSINYHOY», ECNN CTYAEHT NpaBunbHO oTBeTUN Ha 85-100 % BONpOCOB TecTa;

«XOpOoLOo», ecnun CTyAeHT npaBurbHO O0TBeTUN Ha 70-84,99 % BonpocoB TecTa;

«YyAOBNEeTBOPUTENbHO», €CNN CTyAeHT oTBeTu Ha 49,99-69,99 % BonpocoB TecTa;

«HeyaoBnNeTBOPUTENLHOY», eCnn CTyAeHT oTBeTun Ha 0-49,98 % Bonpocos TecTa.

4.4 Kputepum n WKanbl OLEHKN Ha ak3aMeHe. CTyAeHTY BbICTaBNSETCA OLEHKa:

KOTIINYHOY», ECNN CTYAEHT OTBETUIT HA BCE BOMPOCHI M 4onycTun He 6onee 1 ownobKy;

«XOpPOLIOY», ECNN CTYAEHT OTBETUI HA BCE BONPOCHI 1 gonyctun 6onee 1 owmnbKKn, HO
MeHee 3 oLINOOK;

«YAOBNEeTBOPUTENbHO» — CTYAEHT OTBETUI HE Ha BCE BOMNPOCHI, HO B TEX, HA KOTOPbIE
Aan oTBET He JoNYyCTUN OWNOKK;

«HeyoBNeTBOPUTENIbHO», €CfN CTYAEHT OTBETUT HE Ha BCE BOMPOCHI, AOMNYCTUI
6onee 5 ownbOK.
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