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KOMMYHHUKALIMU, TPOSIBJICHUS] MPAKJAHCKO-MIATPUOTHYECKON MO3ULIMHU, COTPYAHHYECTBA, IPUHATHS PELICHUN B
CTaHJAPTHOW ¥ HECTAHAAPTHOW CHUTYyaLMsX, MPOEKTUPOBAHUS, TNPOBEACHUS (UINYECKUX H3MEpEeHHUil,
3¢ PeKTUBHOrO U OE30MaCHOTr0 HCIOJb30BAHUS PA3JIMYHBIX TEXHHUYECKHX YCTPOWCTB, COONIONEHUS MPaBUII
OXpaHbITpyAa mpu pabote ¢ Pu3ndeckuMu npudopaMu U 00OPYAOBAHUEM.

OcobeHHocTh  (HOPMHUPOBaHKS COBOKYIMHOCTH 3amad H3yueHHs (U3MKKM U1 CUCTeMbI CPeIHEro
npodeCCHOHATBPHOrO O0pa3oBaHMsA 3aKJIIOYAeTCs B HEOOXOOMMOCTH pealn3aluud NpodecCHOHATBHON
HAIIPaBJICHHOCTH pellaeMbIX3a1ay, yuéra 0COOCHHOCTE! chephl NesITeNbHOCTH Oy IyIINX CIIELHATNCTOB.

B pesynbraTe 0CBOCHHS TUCHHMITIMHBI OOYUYAIOIIHICS J0JIKeH 3HATD:

® CMBICJT TIOHATUH: (U3NUECKOE SIBJICHHE, TUIOTE3d, 3aKOH, TEOPHs, BEINECTBO, B3aUMOJEHCTBHUE,
3JIEKTPOMArHUTHOE TI0JIe, BOJIHA, (POTOH, aTOM, aTOMHOE SIIPO, HOHU3UPYIOLITHE U3TYISHHUS,

® cMbICT (PU3NYECKUX BEJIMYHH. CKOPOCTh, YCKOPEHHME, Macca, CHUJIa, UMIYJbC, paboTa, MeXaHWUYecKas
SHEprus, BHYTPEHHsI O3HEPrus, aOCOJIOTHAs TEMIEepaTypa, CPEAHssi KHHETHYECKash SHEPrusl YacTHILl
BEIIIECTBA, KOJUYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN 3JIEKTPUIESCKIH 3apsif;

® cMBICHT (PU3NYECKUX 3aKOHOB KJIACCHYECKOW MEXAHUKH, BCEMHUPHOTO TSTOTEHHUS, COXPAHEHUS! SHEPTHH,
UMITYJIbCA U 3JICKTPUUECKOTO 3apsiaa, TEPMOAUHAMUKH, SJIEKTPOMArHUTHOW HHAYKINH, poTosddekTa;

® BKJIAJI POCCHICKUX H 3apYOEKHBIX YUCHBIX, OKA3aBIINX HAHOOJbINEE BINSHUE HA Pa3BUTHE (PU3HKH;
B pesynbraTe 0CBOCHHS TUCHMILIMHBI O0YUYAIOIIHIACS J0KEH YMETh:

® IPOBOIUTH HAOJOACHUS, IIJIAHUPOBATD U BBIMTOJIHATD SKCIIEPUMEHTBI,

® BLIIBUTATH TUIOTE3bI U CTPOUTH MOJEIH,

® PUMEHSTHh NMOJYy4YEeHHBbIC 3HAHUSA MO (pu3uke A OOBSICHEHUs Pa3HOOOPa3HBIX (U3NYECKHUX SIBICHUN U
CBOMCTB BEIIECTB,

® PAaKTUYECKH UCTIONB30BaTh (PH3HUUECKHE 3HAHNUS,

® OLICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOH HHPOpPMALINHY,

® 1ICOJIB30BaTh HpI/IO6peTeHHbIe 3HaHHUA U YMCHHA IAJid PEIICHHA MPAKTUYCCKHUX 3aJayd HOBCGHHGBHOP'I
KU3HH, obecrieueHnst Oe30MacHOCTH COOCTBEHHON JKHU3HH, PAllMOHAIBHOTO MPHUPOAOIIONB30BAHNS U OXPaHbI
OKPY>KaroIel Cpenbl.

® OMUCHIBATH U OOBSICHITH (DU3UUECKUE SIBJICHHUSI U CBOWCTBA TEJT: CBOMCTBA Ta30B, JKUIKOCTEH U TBEPIBIX TEJ,
3JIEKTPOMArHUTHYI0 MHAYKLMIO, PACIPOCTPAHEHHE BJIEKTPOMATHUTHBIX BOJH, BOJHOBBIE CBOMCTBA CBETA,
U3JIy4EHHE U TIOTJIOLIEHHE CBeTaaTOMOM; (poTodhdeKT;

® OTJINYATh TMIIOTE3bI OT HAYYHBIX TEOPUH;

® JeaTh BHIBOJABI HA OCHOBE SKCIEPUMEHTAJIBHBIX JaHHBIX,

L4 NPUBOAUTE MNPUMEPHBL, NOKA3bIBAOIIUEC, YTO! Ha6J'II'OI[eHI/I$I U SKCICPUMCHT SABJIAKOTCA OCHOBOM JJIA
BBIIBUJKCHHA TUIIOTE3 U TeOpI/IfI, MO3BOJIAKOT MPOBEPUTh UCTUHHOCTE TCOPETHUYCCKUX BBIBOAOB, (1)I/ISI/ILIGCKa$I
TEOPUA AACT BO3MOKHOCTD O6’b$ICH$ITb HU3BCCTHBIC ABJICHUA MPUPOABI U HAYYHBIC q)aKTbI, MPEACKAa3bIBATh €IIC
HCHU3BCCTHBIC ABJICHUA,

® [PUBOIUTH TNPUMEPHI TPAKTHUECKOTO HCIONb30BAHUS (PU3UUECKUX 3HAHMHA: 3aKOHOB MEXaHUKH,
TCPMOAUHAMUKHA U SJICKTPOAUHAMHUKUN B SHCPICTUKE, PA3JIMYHBIX BUIOB 3JICKTPOMArHUTHBIX I/ISJ'IyLIeHI/Iﬁ JJIA
Pa3BUTHA PaIvo U TEIEKOMMYHHUKALNH, KBAHTOBOH (DU3UKH B CO3/IAaHUH SIEPHON YHEPTETHKH,JIA3€POB;

L4 BOCIIpUHUMAaTb W Ha OCHOBEC IOJYYCHHBIX 3HAHUN CaMOCTOSITEIHLHO OLICHUBATD I/IH(bOpMaL[I/II'O,
comep:kattyrocs B coobuennssx CMU, MHTepHeTe, HAyYHO-TIOMYJISIPHBIX CTATHSIX.

® IPUMEHSTH MOJYYSHHbIC 3HAHUS ISl pelieHnst (PU3NIECKIX 3a1a4;

® omnpenensTh Xapakrep pusudeckoro mpouecca no rpaduky, Tadauie, Gopmyie;

U3MEPATh P (QU3MYECKUX BENWYHMH, TNPEACTaBIsIsE pPE3yJibTaThl H3MEPEHHH C Y4YeTOM UX
MOTPELIHOCTEN.

































6. | Pazgen 2. MonexkyasipHast - OLCHKA TECTOBBIX
3aJaHHH,
H3UKA U
® 26 18 4 4 - HaOIFOJCHHUE 32 XOI0M
TEPMOIMHAMMKA BBIIOTHCHES
HHIUBUAYAIbHBIX
7 MPOCKTOB U OI[CHKA
- | Tema 2.1 OcHoBb! BBITIOTHCHHBIX IPOCKTOB;
MOJIEKYJISIPHO 10 6 2 2 - 9K3aMCH
- KHHETUYECKOH TEOpUH
8. | Tema 2.2 OCHOBBI 10 6 5 5
TEPMOJUHAMUKHU
9. Tema 2.3 ArperatHblie
COCTOSIHUSI BEIIeCTBA U 6 6 i i
¢azoBbie
MePEeXO/Ibl
10. | Paszpen 3.
36 22 8 6
DIeKTPOANHAMHKA
1. | Tema 3.1 DaexkTpudeckoe
8 6 2 -
noJie
12. | Tema 3.2 3akoHbl
10 4 2 4
MOCTOSTHHOTO TOKA
13. | Tewma 3.3 DnekTpuueckuii
TOK B Pa3JIMYHBIX Cpeaax 4 4 - -
14. | Tema 3.4 MarHutHoe 1oJe 6 4 2 -
15. | Tema 3.5
DJIeKTPOMArHuTHas 8 4 2 2
WHAY KIS
16. | CamocrosiTesibHAR 5
padora.
1 cemecTp: 96 66 18 10
2 cemecTp
17. | Paznen 4. Konebanus u 16 ” 5 5 - YCTHBIIT OTPOC;
BOJIHBI - (PpOHTANBHBIN OTIPOC;
- OLICHKA KOHTPOJIbHBIX
pabor;
18.
Tema 4.1 Mexanuueckue ) ) - HAGONCHEC 32 XOIOM
KOJieOaHMS U BOJIHBI 6 6 BBITOTHCHHUS
Tma00paToOPHBIX padoT;
- OLCHKA BBIITOJTHCHUA
19. | Tema 4.2 10 6 2 2 7a60PATOPHBIX PaboT;
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DJIEKTPOMArHUTHBIE
KoJIeOaHUs 1 BOJIHEI

20. | Pazpen 5. OnTuka 22 12 4 6
21. | Tema 5.1 IIpupona ceera 10 4 2 4
22.
TeMva 5.2 BonHoBBIE 8 4 7 2
CBOMCTBA CBETA
23. | Tema 5.3 CneumanbHast 4 4 _ -
TEOPUs OTHOCUTEIbHOCTH
24,
Pasznen 6. KpauroBas 16 12 4 -
dusuka
25. | Tema 6.1 KBaurtoBas
8 6 2 -
OIITHKA
26. | Tema 6.2 dusuka aTomMa u g P 5
ATOMHOTO sifipa )
27. | Paszaen 7. CTpoenue
N 10 8 - 2
Bcenennon
28. | Tema 7.1 Ctpoenue
. 4 4 - -
ConHeYHOH CUCTEMBI
29. | Tema 7.2 DBomoLus
_ 6 4 - 2
Bcenennoit
30. | CamocTosiTe/IbHAS 2 ) _ -
padora.
31. 2 cemecTp: 66 44 10 10
32. HUroro: 162 110 28 20

- OICHKA MPAKTHUCCKUX
padoT (permcHus
KAYCCTBCHHBIX,
PacYETHBIX,
mpo(hCCCHOHATTBHO
OPHCHTHPOBAHHBIX
3a1a4);

- OICHKA TECTOBBIX
3aJaHHIH,

- HAOIOACHHE 3a XOI0M
BBITTOJTHCHHUA
HHAWBUAYAJTbHBIX
MPOCKTOB U OIICHKA
BBIITOJTHCHHBIX IMPOCKTOB,

- 3K3aMCH
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2.3. TemaTu4ecKkuii VIAH U COAEPKAHNE TUCUMINVINHBI «DH3HKA»

HaumeHnoBaHuepasaesion
H TEM

Coaep:kaHue yueOHOro MmarepuaJa, 1adé0opaTopHbie
U NPAKTHYECKHe PadoThl, HHIMBHIYAJbHBINA MPOEKT
(ectu npedycmompent)

O0bem
4aCcoB

@opmupyem
ple 00mne n
npodeccnona
JIbHBIC
KOMIIET
CHIINHN

2

4

1 cemecTp

BBenenue.
du3nka U MeToabl
HAYYHOI0 NMO3HAHUS

Conaep:kaHue y4e0HOTO MaTepHAaJIa:

dmnka - (QyHmaMeHTambHAas Hayka O MPHUPOTE.
EcrecTBeHHO-Hay4HBIN METON MIO3HAHUSA, ero
BO3MO)KHOCTH M TPaHMIbl MPUMEHUMOCTH. DKCIEPUMEHT
U Teopus B IpoLecce  IMO3HAHUSA  HNPUPOABL
MonenupoBaane GU3NIECKUX SBICHUH U poueccos. Poib
SKCIEPUMEHTA U TEOPUH B MPOLIECCe MO3HAHUS MPUPOJBIL.
®usnyeckas BenuuuHa. Pusnyeckue 3akOoHbL ['paHuULIBI
NPUMEHHUMOCTH  (PU3UUECKUX  3aKOHOB M TEOPHIl.
[puraumn coorsercTBus. [IoHsATHE O PU3NIECKON KapTUHE
mupa. Ilorpemnoctn m3MepeHnH (U3HYECKHX BEIMYHH.
3navenue puzuxu npu oceoenuu npopeccuit u
cneyuaiviiocmeit CI10O

OK 03
OK 05

Paszaen 1. Mexanuka

30

Tema 1.1
OCHOBBI KHHEMATHKH

Coaep:kaHue y4e0HOT0 MATepHAaJIa:

MexaHnuueckoe ~ JBWDKEHHE M €r0  BUABL
MarepuanbHas TOUKa. OTHOCUTETBHOCTH
MEXaHUYECKOTO  JIBMIKEHHUS. Cucrema  orcuera.
[puauun  orHocuTenbHOCcTH — lammnes.  CrocoOwr
ONUCaHUs JBUKEHUS. Tpaexmopua. Hyme.
Ilepemewienue. PasHOMepHOE MPSIMOJIMHETHOE
neuxkenue. CkopocTb. MrHoBeHHass U CpedHss
ckopocTu. YckopeHue. lIpsmonnHelHOe IBWXKEHHE C
MOCTOSIHHBIM YCKOpeHUeM. J[IBukeHue ¢ MOCTOSHHBIM
yCKOpeHueM cBobomHOoro mnaaeHusi. Pasnomepnoe
OoguIICeHUe  MOYKU  HO  OKPYICHOCHIU,  Y2/108a
CKopocmb. LlenTpocTpemurenbHoe YCKOpEHUE.
Kunemarnka abCONIOTHO TBEPIOTO TEJa.

IIpakTnueckas padora Nel: Kunemarnka ABHKCHHS
MaTEepUATBHOM TOUKH.

Tema 1.2
OCHOBBI TUHAMHKH

Coaep:kaHue y4e0HOT0 MaTepHaJia:

OcHoBHas 3agada nuHamuku. Cuna. Macca. 3aKkoOHBI
MexaHuku Herotona. Cunel B npupone. Cuna TsDKeCTH U
CHUJla BCEMHMPHOIO TSrOTEHHUs. 3aKOH BCEMHPHOIO
taroteHus. Ilepsas kocmuueckas ckopocTb. Bec.
Hesecomoctb. Cunel ynipyroctu. Cujibl TpPeHHsI.

IIpakTnyeckasn paGora No2: JBrxeHne
MaTepUanbHOU TOYKM NOA JACHCTBHEM CHI. VIPYTOCTH,
TPEeHMA, TSDKECTH. JBIoKeHHME TE Mo ASHCTBHEM HECKOIBKHX
CHIL.

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
IIK1.1

Tema 1.3
3akoHbI coxpaHeHus B

Coaep:kaHue y4e0HOT0 MaTepHaJIa:

HUmnynsc tena. MUmnynbc cunbl. 3aKOH COXpaHEHUs
uMIysibca. PeaktuBHOe aBuxkeHue. Mexanuueckas
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MEXAHHUKE

paboma u mownocmy. Kunemuueckana 3nepzus.
Ilomenyuanvnan  nepeus.  3AKOH  COXPAHEHUA
Mexanuueckou Inepeun. Padbora CUIBI TSHKECTH U CHITBI
yopyroctu. KoncepsatuBHble cunbl. IIpumenenue
3aKOHOB ~ COXpaHeHus. IpaHunbl  NPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.

[pakTuueckas padoraNe3: 3akoH COXpaHEHUs
HUMITYJIbCA. 3AKOHBI COXPAHEHUS] YHEPTUH.

Paszpea 2. MoaekyJsipHasi pu3NKa H TEPMOAUHAMHKA

26

Tema 2.1
OcHoBbI MOJIEKYJISIPHO
- KHHeTHYeCKOH TeOPHH

Coaep:kaHue y4e0HOT0 MaTepHaJIa:

OcCHOBHbIE TMOJIOKEHUSI MOJIEKYJIAPHO-KMHETUUECKON
Teopund. Pasmepel M Macca MOJEKYJl M aTOMOB.
bpoyHOBCkOE  ABUKEHUE. Cunet u  3Hepeusn
MENCMONEKYNAPHO20  @3aumodeiicmeusn.  CTpoeHue
ra3o00pa3HbIX, JKUAKUX U TBEPAbIX Tell. MneanbHblil ras.
Hasnenne rasa. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-
KMHETUYeCKOW Teopuu ras3oB. Temnepamypa u ee
usmepenue. TepMoauHaMuyeckas IIKaJla TEMIEPATYpPhI.
AOCOMOTHBIA HyJIb TemnepaTrypbl. CKOPOCTH BHKECHUS
MOJIEKYJI M HX W3MEpeHue. YPaBHEHHE COCTOSHUs
ueansbHOro rasa. M3onpoueccs! u nx rpaduxu. I'azoBere
3aKOHBI. MoJsipHas ra3osasi IOCTOSIHHAS

IpakTunueckasn padoraNed: I'padpudeckoe pemeHue
ra30BbIX 3aKOHOB.

JlaGopaTopuas padoraNel: Usyuenne
H30MPOLIECCOB B rasax.

Tema 2.2
OcHOBBI
TEePMOAHHAMHKH

Coaep:kaHue y4e0HOT0 MATepHAaJIa:

BnyTpennsist sHeprust cucreMbl. BHyTpeHH:s sHeprust
uneasbHOro rasa. Pabora um Teruora kKak (popMBI
nepenayu SHEPTUH. TemnoeMKoCTb. YnenbHas
teroeMkocTs.  KomuyectBo  TemnoTel.  YpaBHeHUe
TeruioBoro OanaHca. IlepBoe Ha4amo TEPMOIUHAMUKH.
AnnabaTHblIit npoLecc. Bropoe Hay4aJo
TepMonuHaMUKU. Ilpunyun Oeiicmeusn  menio6oi
mawmunvt. Tennoevie oeuzamenu. KII/[ meniosozo
osguzameis. Xonoounvnote  mawunst.  Oxpana
MIPUPOJBIL.

[IpakTuyeckas padoraNeS: M3MeHeHHE BHYTPEHHEH SHEPTUH

TeNa B MPOLIEcCe COBEPLICHUS padoThl. OCHOBBI TEPMOINHAMUKH.

UlaGopaTopHas paGora Ne2:

Tema 2.3
ArperaTHbie COCTOSTHUS
BelecTsa U pa3oBble
nepexoasbl

Coaep:kaHue y4e0HOT0 MaTepHAaJIa:

Hcnapenne u konneHcauus. HacolleHHBIN nap U €ro
CBOMCTBA. Abconomnan u OMHOCUME/TbHASA
eiadcHocmy  6030yxa. llpubopel s ompeneneHus
BJIQXXHOCTH  Bo3ayxa.  Touka  pocel.  Kumnenwe.
3aBUCUMOCTb TEMIIEpaTypbl KWUIIEHUS OT JaBJEHUS.
Kputuueckoe coctosiHue BeliecTBa. XapaKTEpUCTHUKA
JKUJKOTO COCTOSIHUs BellecTBa. lIIOBEpXHOCTHBIN CIOM
JKUIKOCTU. DHEpPrusi MOBEPXHOCTHOro cios. bamkHuit
nopsnok. Kanumnsapuele sBiaeHus.  XapakTepUCTHKA

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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TBEPIOrO COCTOsIHUS BewecTBa. Kpucmaiiuueckue u
amopusvie mena. Ynpyrue CBOHCTBA TBEpPABIX TEI.
3akoH ['yka. MexaHuueckue CBOWCTBAa TBEPABIX Tell.
ITnactuueckas (ocratouHas) nedopmaums. Iliaenenue.
Yoenvnaa mennoma nnaenenusn. Kpucrammuzanms.
Ilpakmuueckoe npumenenue 6 NOBCEOHEGHOU IHCUZHU
uzuueckux 3nanuii o ceoiicmeax 2a3o8, Heuokocmeil u
meepovIX met

Paznen 3. DnexkTpoanHaMuKa

36

Tema 3.1
DeKTpHUIeCKoe moJie

Coaep:kaHue y4eOHOro MaTepuaJa:

Inekmpuueckue 3apaodsl. DneMeHTapHbIN
SNEKTPUUECKUN 3apsn. JaKoH COXpaHeHus 3apaoa.
3akon Kynaona. DnexTpuyeckast MOCTOSTHHASI.
DnexTpudeckoe moiyie. HanpsoKeHHOCTh 3JIEKTPUYECKOTO
nonisi. [lpunnun cynepnozunuu noneii. IIposoonuku ¢
INEKMPUUECKOM noie. Jusnexmpuku 6
anekmpuieckom noie. Ionapuzayua Oudziekmpuxoe.
Pabora cun snekrpocrarmueckoro nons. llorerunmar.
Paznocme HOMEHUUAL06. Cea3p MedHcoy
HANPAJICEHHOCMbIO U PAZHOCHMBIO  HOMEHUUAIL06
INeKMPUUecKo20 nois. Iiekmpoemrocmv. Eounuyo
anekmpoemkocmu.  Konoencamopw.  Coedunenue
KonOencamopos 6 oamapero. Inepeus 3apaliceHHO20
KOHOeHcamopa.  DJHEPrusi  BJIEKTPHYECKOrO  TOJIL.
Ilpumenenue konoencamopoe

[pakTuueckas padora Ne6: OnpeneneHue
OCHOBHBIX XaPaAKTCPUCTUK SJICKTPHUYICCKOTO IMOJIS.

Tema 3.2
3aK0HBI MOCTOAHHOIO
TOKA

Coaep:kaHue yue0HOro MaTepHaJa:

VYcnoBusi, HeOOXOAMMBbIE [JIs1 BO3HHKHOBEHMSI U
MONAEpKaHUST 3JIEKTPUUECKoro Toka. Cuia Toka W
IJIOTHOCTh TOKAa. 3akon Oma 01a ydyacmka uenu.
Jasucumocms INEKMPUHECKOZ0 CONPOMUG/ICHUA OM
Mamepuana, OUHbL U H10OWAOU NONEPEUHOz0 CeHeHUs
npoeoonuka. Paboma u mownocms nOCMOAHNOZO0
moka. Teniosoe Oeiicmeue moka. 3axkoun J[coyis
Jdenya. Inexmpoosusricyuias cula UCHIOYHUKA MOKA.
Jakon Oma 0111 noAnoil yenu. JileKmpudecKue yenu.
Ilapannenvnoe u  nociedosamenvioe coedutenue
HPOBOOHUKOB.

IIpakTnuyeckasn padoraNe7: Pacuer snexkTpuyueckoi
LeMH.

JlaGopaTtopuas paGora Ne3 MHMsmepenue OIJC wu
BHYTPCHHETO CONIPOTUBJICHUA UCTOYHHUKA TOKA.
Jladoparopnass paGora Ned4 l3yuyenume 3akOHOB
MOCJEOBATENbHOTO M MapajuleIbHOTO  COEIMHEHHI
MPOBOJHUKOB.

Tema 3.3

Coaep:kaHue yue0HOr0 MaTepHaJa:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
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DeKTpUYECKUH TOK
BPAa3JIHYHBIX Cpeaax

DNEeKTPUYEeCKH TOK B MeETajlaX, B JJIEKTPOJIHTAX,
rasax, B BaKyyMe. JIeKmpo/iu3. 3aKOH 3INeKmpo/iu3a
Dapaden. Inekmpoxumuieckuiit Ikeugaienm. Buow
2a306b1X  pa3paooe.  TepMOdNEKTPOHHAsT  3MHCCHS.
[Inasma. Inexkmpuueckuit mox 6 NOJIYRPOCOOHUKAX.
CobcTBeHHass ¥ TpUMeECHass MPOBOAMMOCTH. P-n
nepexon. Ilpumenenue HOJIYHPOBOOHUKOG.
IHonynposoonuxoesie npuboput

Tema 3.4

Coaep:kaHue yue0HOr0 MaTepHaJa:

MaruurHoe moJie

BekTop UHAYKLHUH MarHMTHOIO TOJISL.
Hanpsi>xeHHOCTB MAarHuTHOrO TIOJIS. JeiicTBue
MarHUTHOIO IIOJII Ha MPSIMOJUHEINHBIH TNPOBOJHUK C
TokOM. B3aumopeiictBue TokoB. Cuia  Amnepa.
Ilpumenenue cuvt Amnepa. Marautaelii notok. Pabora
[0 MepeMELIEHNI0 MPOBOJHMKA C TOKOM B MarHUTHOM
nose. JlelicTBe MarHMTHONO IOJsS HAa ABUXKYIIUNCA
sapsan. Cuna Jlopenya. Ilpumenenue cunvt Jlopenya.
Onpenenenue  yaenpHoro  3apsina.  Maznummnoie
ceoticmea gewjecmed. MazHUmMHAA RPOHUUAEMOCHTD.

IIpakTnyeckas padora Ne8: MaruurHOe nosne u €ro
XAPAKTCPUCTUKH.

Tema 3.5
JJIeKTPOMATrHUTHA
STUHIY KIS

Coaep:kaHue yue0HOr0 MaTepHaJa:

Asnenue rexmpomaznumnoit undykyuu. Ilpasuno
Jlenna. 3akoH 3J€KTPOMAarHUTHON UHAYKUUU. Buxpesoe
anexmpuyeckoe noie. JJIC MHAYKUUU B ABUKYLIAXCS
MPOBOJIHUKAX . HAenenue CAMOUHOYKUUU.
Huoykmuenocms. IHepzus MAZHUMHO20 RO/ HOKA.

B3auMOCBsI3b 3EKTPUYECKHMX W MarHUTHBIX MOJIEH.
DJIEKTPOMATrHUTHOE TOJIe

IIpakTnueckas padoraNe9: J[BrrkeHue 3apskKeHHON
4aCTULIbI B MATHUTHOM I10JI€

JlaGopaTopuas padora NeS Usyuenue siBneHust
3JIEKTPOMATHUTHON MHAYKIIUU

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
IIK1.1

CamocrosiTe/IbHAS
pa6oTa.

IToBTOpenue pasznenos: Mexanuka. MonekyJsipHas (pU3nukKa
U TCPMOJIMHAMHUKA. QHGKTpOHI/IHaMI/IKa.

2 cemecTp

Pasgen 4. Kos1e0aHUA U BOJHBI

16

Tema 4.1
Mexannueckue
KO0J1e0aAHUSA U
BOJIHbI

Coaep:kaHue yue0HOro MaTepHaJa:

KonebarenpHOE IBIKEHUE. I'apmonnveckue
konebanusi. CBOOOmHBIE MEXaHHUYECKHE KOJeOaHuUs.
[IpeBpamenue 3HEPTUN MPU KOJIEOATETPHOM IABHKEHHH.
CBoOonHbIE 3aTyXarolIe MEXaHHYeCKHue KoyeOaHus.
Marematnueckuii  MasTHUK. [Ipy>KMHHBII MasTHHK.
BeiHy)neHHBIE MeXxaHHUeCcKHe KoeOanust. Pe3oHaHc.

[Nonepeunbie u NPOZIOJIbHBIE BOJTHBIL.
XapakTepuCTHKH BOJIHBL. 3BYKOBBIE BOJHBIL YJIbTPA3BYK
U €ro NpUMeHeHHe

Tema 4.2

Coaep:kaHue yue0HOr0 MaTepHaJa:

OK 01
OK 02
OK 04
OK 05
OK 06
OK 07
IIK1.1
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DIeKTPOMATHUTHBIE
K0J1€0AHHSA H BOJIHDBI

CobonHble 3JIEKTPOMAarHUTHbIE KosieOaHusI.
[IpeBpamenue »HepruM B KOJEOATEIBHOM KOHTYpE.
®opmyna Tomcona. 3aryxarommue >JEKTPOMArHUTHBIC
KoJeOaHusl. I'enepaTop He3aTyXaroLuX
3JEKTPOMArHUTHBIX KoseOaHuH. BeiHyx1eHHBIE
snekTpuueckue  kosnebanus.  Ilepemennwiit.  mok.
T'enepamop nepemennozo moka. Emkxocmnoe u
UHOYKMUBHOE CONPOMUG/IEHUA NEPEMEHHO20 HIOKA.
Axmuenoe  conpomueienue. 3akon Oma 01
INeKMPUUecKoll yenu nepemennozo moka. Paboma u
MOuwiHOCMb ~ nepemenno2o0  mokda. Pezonanc ¢
anekmpuueckoi  yenu. Tpanchpopmamopwr. Toxu
evicokoit  uacmomsl.  Ilonyuenue, nepedaua u
pacnpedeiienue 3INeKMPOILEPIUN. DIEKTPOMATHUTHOE
Nojie Kak OCOOBI BUA MaTepuu. DJIEKTPOMArHUTHBIC
BOJIHBI. CaoiicTBa 3JEKTPOMArHUTHBIX  BOJIH.
Bubpatop I'epua. OTKpBITHII KOJIe0aTeTbHBIN
KoHTyp.  M300perenme pammo  A.C. Ilomoseim.
Ilonsstue o  pammocssizu.  Ilpunyun  paduocessu.
Ilpumenenue 31eKmpoOMAZHUMHBIX BOIH

IIpakTHyeckan padoraNe10: Onpenenenue
MapaMETPOB AJIEKTPOMATHUTHBIX KOJICOAHH.

JladopaTtopuass paGora Ne6: HM3yuenue paboThI
TpaHchopmaTopa.

Paszgen 5. OnTuka

22

Tema 5.1
IIpupona ceera

Coaep:kaHue yueOHOT0 MaTepuaJa:

Toueunslii HUCTOYHUK CBETa. Ckopocmp
pacnpocmpanenus ceemd. 3AKOHbBL OMPANCEHUA U
npenomienusn céema. CoJIHEUHbIE U JIyHHbIE 3aTMEHMUSI.
Ilpunnun I'rofirenca. Iloanoe ompasicenue. JIMH3BL
[Toctpoenue m3oOpaxkeHus B JuH3aXx. PopMysa TOHKOH
JUH3BL. YBeNIW4YeHHWe JHMH3BL [71a3 Kak onTudeckas
cucreMa. Onmuueckue npudopst. TenecKomsbL.

HpaxkTuueckas padoraNell: DaeKTpOMarHUTHbBIC
KOJIe0aHUs ¥ BOJTHBL

JlaGopaTtopnass pabGora Ne7: Onpenenenue
MOKa3aTeJIst MPEJIOMIICHHS CTEKJIA.

JlaGopaTtopnas  paGora  Ne8:  HaGmronenue
CIUIOIIHOIO U JUHEHYATOr O CIICKTPOB.

Tema 5.2
BoJuiHOBbLIE CBOHCTBA
CBeTAa

Coaep:kaHue y4e0HOro MaTepHaJa:

Unrepdepenuust ceera. KorepeHTHOCTb CBETOBBIX
ayueii. WHTepdepeHuns B TOHKHMX IUieHKax. Kombra
Herorona. HMcnone3oBanne uHTEppEpeHINH B HayKe U
texuuke. Judppakuus ceera. Judpakuus Ha mend B
napajieNnbHelx  Jydax.  JludpakumoHHas — perierka.
Ilonspusauus nonepeunbix BoOJH. llonsApusanus csera.
JBoitHoe nydenpenomnenue. llomspouner. Jucnepcus
ceeta. Bunpl msnyuenuil. Bunbl cnektpoB. CrnexTpbl
ucnyckanus. CnexTtpbl mnoryomeHus. CrnekTpanbHbIi
aHamu3. CrnekTpasbHble KJIaCChl 3BE3.

OK 01
OK 02
OK 04
OK 05
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Ynsrpaduonerosoe U3JIy4YEHHUE. Hudppaxpacnoe
usiyyenue. PeHTreHosckue Jnydu. HMx mnpupoma wu
cporicTia. [lIkana 371€KTPOMarHUTHBIX U3Ty4EHUN.

IIpakTuyeckas padoraNel2: . Buasl criekTpos.
CrnexTpsl ucryckaausi. CrieKTpbl MOTJIOMCHHUSI.

Jladoparopnas padora Ne9: OnpeneneHue NJIUHbI
CBETOBOM BOJIHBI C TOMOIIBIO AU PAKIIUOHHON PEIIETKH.

Tema 5.3
CrneunanbHasi TeOpust
OTHOCHTEJBLHOCTH

Coaep:kaHue yue0HOro MaTepHaJa:

I

JBr>keHHE CO CKOpPOCTBIO cBeTa. lloctynatel Teopun
OTHOCUTECJIbBHOCTH U CJICACTBUA U3 HHUX. HHBapI/IaHTHOCTb
MOJyJIl CKOPOCTH CB€Ta B BakyyMe. DHeprus nokosi. Cssisb
Macchl W JHEPruu CBOOOAHOW YACTHIBL. DJIEMEHTHI
peHﬂTHBHCTCKOﬁ JAUHAMUKH.

Pa3nen 6. KanroBasi pusuka

16

Tema 6.1
KBanroBag onruka

Coaep:kaHue yue0HOro MaTepHaJa:

KBanToBas runoresa Ilnanka. TemnioBoe U3nydeHHE.
KopnyckynsapHo-BonHOBOU ayanu3m. PoToHsl. I unoresa
ne bpoiings O  BONHOBBIX ~ CBOWCTBAaX  YacCTHIIL.
CootHoleHue HeomnpeneneHuocreii  ['eiizenOepra.
JlaBnenne cBera. XUMHYECKoe nercTBre cBeta. OTbIThI
ITH. Jlebenea u  H.U. BasunoBa. Doroaddexr.
VYpaBHenune DitHmreiiHa mns Gorospdexra. Brewtnuii
¢omoriexkmpuueckuil Ipexm. Buympennuii
pomosrppexm. Tunwr homosnemenmos. Ilpumenenue
domorhpexma

HpakTnuyeckas padoraNel3: ®otorddexr.
YpaBHenue JiiHmreriHa st GorosddexTa.

Tema 6.2
duzuka atomMa 1
ATOMHOI0 s1APA

Coaep:kaHue yue0HOr0 MaTepHaJa:

Paseutne B3MIAN0B Ha CTpOeHUE BewecTsa. Monenun
CTPOEHHUs] aTOMHOTO s7pa. 3AKOHOMEPHOCTU B aTOMHBIX
criekTpax Bomopoaa. SnepnHas mozenb aroma. OmbIThI
3. Pesepdopna. Mogaenp aroma Bogopoaa mo H. bopy.
KBaHTOBBIE IIOCTY JIaThI bopa. Jaszepo.
PaanoakTHBHOCTD.

3aKkOoH paAuoaKkTHUBHOrO pacmnana. PaguoakTuBHBIE
npespamenns. CriocoObl HAOMIOAEHUS W PEerucTpanuu
3apsbkeHHBIX vacTul. Dddext Basunosa — UepeHkosa.
Ctpoenue aromHoro simpa. Jledekr maccel, 3HEprus
CBSI3M W yCTOMYMBOCTb AaTOMHBIX sAnep. SAnepHbie
peakuuu. SnepHas  SHepreTuka.  JHepPreTU4ecKuil
BBIXOJ SIIEPHBIX peakuui. HckyccrBeHHas
paguoaKkTUBHOCTh. /JleneHue Tspkenbix saep. LlenHas
sepHasi peakuus. YTIpasisiemas LenHas peakLusl.
SAnepneiii peaktop. TepMosimepHbI CHUHTE3. JHEPruUs
3Be3q. llonmyueHne paguoakTUBHBIX M30TONOB U HX
IpUMEHEHHUE. buonoruueckoe NENCTBHE
PaZMOaKTUBHBIX U3JIyuYe€HUH. DJeMEeHTapHble YaCTULIBI.

IIpakTuyeckas padoraNel4:

OK 01
OK 02

OK 04
OK 05
OK 07

Pa3znen 7. Crpoenue Bcenennoit

10
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Tema 7.1 CTpoenue Coaep:kaHue yue0HOro MaTepHaJa: 4 OK 01
CoJIHEYHO# CHCTEeMbI ConHevHas CHCTeMA: IUIAHeThI 1 MaJjIble Tella, CHCTeMa OK 02
3emuns-JlyHa. OK 03
Tema 7.2 DBosrouust Coaep:kaHue yue0HOr0 MaTepHaJa: OK 04
Bcenennoii Ctpoenrie u sBomouust Connua u 38é3xn. Kiaccuduxarus OK 05
3BE3A. 3BE3AbI M HUCTOYHHKM UX OHepruu. [ amaktuka| 4 OK 07
COBpeMeHHbIe NpeACTaBJICHUsI O CTPOCHHUH W 3BOJKOLHNH TIK 1.1.
Bcenennoi.
JlaGopaTopuas padora Nel0. M3yueHue kapThbl 3B€3THOTO 2
Heba.
CamocrosiTeibHAS ITosTopenue pasnenos: Konebanus u BoiHbI. OnTHKA. 5
pabora. KsantoBas pusuka. Ctpoenue BeeneHHON.
IIpomexkyToUHAS aTTECTANMA: SK3AMEH
Bcero: 162

3. YcaoBus peaju3auuu NporpaMmsl 001meo0pa3oBaTeIbHOH AHCHHILIHHBI

3.1. Tpe6oBanus K MHHEMAILHOMY MATEPHAIbHO-TEXHHYECKOMY oGecnedenutoPeannzauus
NMPOrpamMMbl AUCLHUILIHHBI TPedyeT HAJIHYHSA YUeOHOro kaduHeTa pusukm.

Oo6opynoBaHue yueOHOro KaOuHeTa:

[udposas nabopaTtopus o GU3KNKE AN YUUTEIS,

Hudposas nadboparopus no Gpu3UKe 111 YUCHHUKA,

Becsl TexHUYECKHE C PA3HOBECAMHU,

Kommutekt nist mabopaTopHOTo MPaKTHKyMa 10 ONTHKE,

Komrmutekt niist mabopaTOpHOro NMpakTHKyMa 10 MEXaHUKE,

Kommutekt nist 1abopaTOpHOTo MpakTUKyMa Mo MOJIEKYJISIPHOH (PU3HMKe U TEPMOANHAMHUKY,
KowmrmekT aist nabopaTopHOTo MPaKTHKYMa IO 3JIEKTPUUECTBY (C T€HEPATOPOM);,
Komrmutekt anist u3ydernst BO30OHOBJISIEMBIX HCTOUHHKOB YHEPTHHU (COJTHEYHOH, BETPOBOM SHEPTUH, OHO-
, MEXaHUYECKOH 1 TEPMO3JIEKTPUIECKOHIHEPTEeTHKH);

9.  Ammepmerp Ja00paTOPHBIL;

10. BombpTMeTp T1a00paTOPHBIIA;

11.  Konopumerp ¢ HaOOPOM KaJTOPUMETPUIECKUX TEIT,

12.  Tepmomerp nabopaTOPHBIH;

13.  KommiexT mist u3yueHust OCHOB MEXaHHKH, THEBMATHKH U BO30OHOBIISIEMBIX HICTOUHUKOB SHEPTHH,
14. bapomerp-anepoun,

15. bnox nuTaHus perynupyeMslii,

16. Beb-kamepa Ha MOJBUKHOM LITATUBE,

17. Bwupeoxamepa st pabOThI C ONTHYECKUMH MTPUOOPaMH;

18. I'enepaTop 3BYKOBOW,

19.  Turpomertp (icuxpomerp);

20. I'py3 HaOOpHBIH;

21.  JluHaMoMeTp AEMOHCTPALIMOHHBIH,

22.  KoMIuiekT nocybl 1€MOHCTPALMOHHON ¢ MPUHAMIEKHOCTIMU,

23.  MaHoMeTp KUAKOCTHON JE€MOHCTPALUOHHBIN;

24.  MeTtp N€eMOHCTPAaLIMOHHBIN;

25.  Mukpockon IeMOHCTPAaLMOHHBIN;

26. Hacoc BakyymHbIii KOMOBCKOTO;

27. CTOJuK NOIbEeMHBI,

O Nk =
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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.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

[ITaTiB IEMOHCTPALIMOHHBIN (PU3HUECKHIA;

DIIEeKTPOILIINTKA,;

Habop neMOHCTpalMOHHBIHN M0 MEXaHUYECKUM SIBJICHUSIM;

Habop nemMoHCTpaIMOHHBIH M0 TUHAMUKE BPAIATEIbHOTO IBUKECHUS,
Habop neMOHCTpaIMOHHBIH M0 MEXaHUYECKUM KOJIeOaHUsIM,

Habop neMOHCTpaIiMOHHBII BOJHOBBIX SIBJICHUI,

Benepxo Apxumena,

MastHuk Makcgenna;

Habop Ten paBHOTO 00BEMA;

Habop Ten paBHOM MacCHhl;

[Tpubop nist neMOHCTpaIK AaTMOC(EPHOTO NABICHHUS,

IIpu3ma, HaKJIOHAOIIASCA C OTBECOM,

Prryar 1eMOHCTPaLIMOHHBIN;

Cocynsl coobmaromuecs,

CrakaH OTJIIMBHOH J€MOHCTPALIMOHHBII;

TpyOka HetoToHa;

Map Ilackans;

Habop neMOHCTpaMOHHBIHN 10 MOJIEKYJIIPHOH (PU3HKE U TETUIOBBIM SIBJICHUSM,
Habop nemMoHCTpaIMOHHBIH 110 ra30BBIM 3aKOHAM,

Habop xanuisipos;

TpyOxka st IEMOHCTPALIN KOHBEKIIUH B YKUIKOCTH;

LunuHApbI CBUHLIOBBIE CO CTPYTOM;

Mlap ¢ xoabLOM;

BbICOKOBONBTHBIN UCTOYHUK,;

I'eneparop Ban-ne-I'paada;

Jo3umerp,

KamepToHb! Ha pE30HAHCHBIX SALIUKAX;

Komrmutekt npubopoB 1 MpUHAIEKHOCTEH IS AEMOHCTPALIMU CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH,;
Kommuiekt npubopoB 11 U3y4eHUs! IPUHIIUIIOB PAJUONIPHEMa H PaJuoIIepeaayy,
Kommniext npoBoaos;

Marnut nyrooOpas3Hbli;

MarsHut nosocoBON JEMOHCTPALUOHHBIN;

MammHa snexrpodopHas;

MasTHHUK 371€KTPOCTaTHYECKHIA,

Habop 1o n3yueHno MarHuTHOTO MOJIst 3eMJTH,

Habop neMOHCTpaIMOHHBII M0 MATHUTHOMY TIOJIFO KOJIBIIEBBIX TOKOB,;
Habop neMoHCTpaMOHHBIH 110 MOMYTPOBOIHUKAM,

Habop neMOHCTpaIMOHHBIH 1O MOCTOSTHHOMY TOKY;

Habop neMOHCTpalMOHHBIH MO IEKTPHUECKOMY TOKY B BAKYyME;
Habop neMOHCTpaIMOHHBIH 1O 3IEKTPOAMHAMUKE,

Habop 1yt neMOHCTpaliy MAarHUTHBIX MTOJIEH;

Habop a1 neMoHCTpaLny 3JIEKTPUIECKUX MTOJIEH;

Tpancdopmarop yueOHBIH;

ITanouka cTekasiHHAS,

IManouka 300HUTOBAS,

[Tpubop Jlenua,

CTpenku MarHuTHbIE Ha LITaTUBAX;

CynraH 351eKTpOoCTaTUUECK U],

ITaTuBbl H30AMPYOLIUE;

DNeKTPOMarHuT pa3OOpPHBIH;
25



78. Habop neMOHCTPALIOHHBIN 110 T€OMETPUIECKON ONTHKE;

79. Habop neMOHCTPALMIOHHBIH 110 BOJTHOBOH ONTHKE,

80. CnexTpockon IBYXTPYOHBIH;

81. Habop cnexTpajbHBIX TPYOOK ¢ HICTOUHUKOM MTUTAHUS,

82. VYcranoBka mist uzydenus porosddexra,

83. Habop nemoHCTpaMOHHBIH 110 ocTosTHHOM [ Tnanka,;

84. KoMIuieKkT HarjsqHbIX MOCOOU It MOCTOSIHHOTO MCIIOIb30BaHMSI,
85. Komrmuiekt noprperos st opopmiieHHst KaOHeTa,

86. KoMIuiekT 1eMOHCTPaLMOHHBIX YUeOHBIX TaOIHLI.

IIpn Hanmumm HeoOXommMOro oOOpyOOBaHMSA 3aHATHUS 1O (QHU3UKE B HEKOTOPBIX CIy4asx MOTYT
MPOBOIUTHCS B UMEIOIIUXCS B 00pa30BaTEIbHON OpraHU3ali MAaCTEPCKIX WIIN JJAOOPaTOPHSIX.
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0 o0

11.

12.
13.

14.

15.

3.2. UnpopmannoHHoe o0ecneveHue 00y4eHus
Ilepeuenn pexoMeHayeMbIX Y4eOHBIX H3AAHH,
HNHTepHET-pecypcos, A0MOTHUATEILHOH JUTEPATYPbI

JJ1s1 CTyaeHTOB

Ocnosnas 1umepamypa

. Kanawnuxos, H. Il. ®u3uka B 2 4. YacTb 1: yueOHUK U MPAKTUKYM ISl CPeIHETrO MpodhecCHOHAIBHOTO

obpazosanust / H. I1. Kanamaukos, C. E. MypasbeB. - 2-e uz., ucnp. u gom. - Mocksa : M3gatenbcTBo
KOpaiit, 2019. - 254 c¢. - (IlpodeccuonanpHoe obOpazoBanue). - ISBN 978-5-534-09159-5.
https://www .biblio-online ru/book/fizika-v-2-ch-chast-1-437216

Kanawmnuxos, H. Il. ®u3uka B 2 4. YacTb 2: y4eOHUK U MPAKTHKYM JJIsl CPEIHET0 MPOPeCCHOHATBHOTO
obpazosanust / H. I1. Kanamuukos, C. E. MypaBbeB. - 2-e u3n., ucmp. u aomn. - Mocksa: M3gatenscTBo
KOpaiit, 2019. - 244 c¢. - (IIpodeccuonanpHoe obOpazoBanue). - ISBN 978-5-534-09161-8.
https://www .biblio-online.ru/book/fizika-v-2-ch-chast-2-427269

. JImumpueea B. @. ®usuka nns npodeccuii U CielUagIbHOCTEH TEXHHUECKOTro Mpoduisi: yaeOHUK st

oOpa3oBaTeNbHBIX YupekaeHui cpen. mpod. odpasosanus. - M., 2013,
Jlononnumensnan aumepamypa

Jmumpueea B. ®@., Bacunves JI. M. ®usuka misa npodeccuil M CHeNHaIbHOCTEH TEXHUYECKOTO
npodunsi. KonTponbHble MaTepuanbl y4ed. mocoOus mist yupeknaeHui cpen. npod. obOpasosanwmst /
B.® . JImutpuesa, JI. 1. Bacunses. - M., 2014.

Jmumpuesa B. @. ®dusuka mans npodeccuil U crnenuanbHOCTeH TexHudeckoro mpoduis. Jlabopa-
TOPHBINA MPAaKTUKYyM: y4ed. mocodust ans yupexnaeHuii cpea. npod. odpazosanus / B. @. JImurpuesa,
A.B. Kopxyes, O. B. Myptasuna. - M., 2015.

Jmumpuesa B. @. ®usuka st mpodeCcCril U CrIeUaTbHOCTEH TEXHUUYECKOTO MPOQUIIS: 3JIEKTPOHHBIN
y4e0.-MeTO/1. KOMITJIEKC JIJIsl 00pa30BaTeNbHBIX YUpeKASHUH cpen. pod. odpasosanus. - M., 2014,
Jmumpuesa B. @. ®usuka nis npodeccuil U CrielUaNbHOCTEH TEXHUYECKOTO MPOUIIST: 3JIeKTPOHHOE
yueOHOe M3aHue (MHTEPAKTUBHOE 3JIEKTPOHHOE MPIJIOKEHHUE) IJIsi 00pa3OBaTENbHBIX YUPEKACHUN
cpen. npod. obpazosanusi. - M., 2014,

Kacwvanos B.A. UnmoctpupoBanHbIi atnac o ¢pusuke: 10 xiacc.- M., 2010.

Kacwvanos B.A. UnmocTtpupoBaHHbIi atiac no ¢pusuke: 11 xiace. - M., 2010.

. ITpodumosa T.1., Qupcos A.B. ®Puszuka s npodeccHii U CIEHUANTBHOCTEH TEXHUYECKOTO U

ecTecTBeHHO-Hay4YHoro npoduneit: CoOopHuk 3amad. - M., 2013.

Tpopumosa T. H., Qupcoé A. B. ®Pusuka nns npodeccHii U CHeNHaJbHOCTeH TEXHHYECKOTO H
€CTEeCTBEHHO-Hay4HOro npoduieii: Pemenus 3anayd. - M., 2015.

Tpopumosa T. U., Qupcos A. B. Puzuka. Cnpasounuk. - M., 2010.

Qupcos A. B. ®Puzuka ansg npodeccuii U CrenuaTbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO

npoduneit: yueOHUK 1151 00pa3oBaTeNbHBIX yupexneHui cpen. npod. odpasosanus / nox pen. T. K.
Tpodumosoii. - M., 2014.

Aas npenoaaBaTeJiei

Koncturyuus Poccuiickoii @enepanmu (MpuHATa BCEHAPOAHBIM ronocoBanueM 12.12.1993) (c yuetom
NONIPABOK, BHECEHHBIX (penepasbHbIMH KOHCTHTYLMOHHBIMH 3akOHamMu P® o mompaBkax K
Koucturyuuu P® ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.

DenepanbHblil 3ak0H 0T 29.12. 2012 Ne 273-®3 (B pen. ¢penepanbHbix 3akoHOB oT 07.05.2013 Ne 99-
@3, ot 07.06.2013 Ne 120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne
317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne
135-@3, or 04.06.2014 Ne 148-D3, ¢ u3m., BHeceHHbIMU DPenepanbHbiM 3akoHOM OT 04.06.2014 No 145-
@3) «O6 obpazosanuu B Poccuiickoit denepanum.
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16.

17.

18.

19.

IIpuka3 MunucrepctBa obOpasoBanuss U Hayku P® «O0 yrtBepkneHnu QenepaapbHOro rocyaap-
CTBEHHOTO 00pAa30BATENIBHOTO CTaHAapTa cpemaHero (MoJHOro) odmero oOpa3oBaHUs» (3aperucTpu-
poBaH B Muntocte P®@ 07.06.2012 Ne 24480).

IIpukaz3 MunobpHayku Poccum ot 29.12.2014 Ne 1645 «O BHecenmn wusMmeHeHWil B Ilpukas
Munncrepcra obpazoBanust U Hayku Poccuiickoit @enepaunn ot 17.05.2012 Ne 413 "OO6 yrBepx-
neHun (pemepaibHOrO TOCYAapCTBEHHOTO OOpa30BaTeNbHOrO CTaHAAapTa CpeaHero (MOJHOro) olmero
oOpaszoBaHUs"».

IMucemo JlemaprameHTa rocyJapCTBEHHON MONUTHKU B cpepe moxroroBku paboumx kaapos u AITO
MunoOpnaykun Poccuu ot 17.03.2015 Ne 06-259 «PexoMeHmauuy IO OPTaHU3ALUHU IOJYUYESHHS
cpenHero obOmero o0pa3oBaHUSI B TpeAesiax OCBOCHHUS 00pa30BaTENbHBIX INPOTPAMM CPEIHErO
npodeccuoHaIbHOro 00pasoBaHUsl Ha 0a3ze OCHOBHOrO oOmero oOpa3oBaHUsl C y4eToM TpeOOBaHHIA
beneparbHBIX TOCYNAapCTBEHHBIX OOpPa30BaTENbHBIX CTAHNAPTOB M IONydyaeMoH npodeccuu wiu
CHEeLHATBHOCTU CPEAHEr0 MPOQECCHOHATBEHOTO 00Pa30BAHMSY.

Denepanbablii 3aK0oH 0T 10.01.2002 Ne 7-@3 «O06 oxpane okpy:xaromeii cpens» (B pen. ot 25.06.2012,
c m3Mm. ot 05.03.2013) // C3 PD. - 2002. - Ne 2. - Cr. 133.

20. /[mumpuesa B. ®@., Bacunves JI. H. ®Pusuka miast npodeccHii U CHEMUATBHOCTEH TEXHUYECKOTO

npouIsi; METOAMYECKHE PEKOMEHIANU: MeTo. mocodue. - M., 2010.

HNHTepHeT- pecypcnl

www.fcior.edu.ru (PepepanbHplli  LEHTPp  WHPOPMALMOHHO-OOPA30BATENIBHBIX  PECYpPCOB).

wwww.dic.academic.ru (Axkagemuk. CIoBapu U SHIUKIONEINN).

www.booksgid.com (Books Gid. Dnexrponnas oubmuoreka).

www.globalteka.ru (I'mobanreka. ['modanpHas OMOMMOTEKA HAYYHBIX PECYPCOB).

www.window.edu.ru (EqnHoe okHO nocTyna Kk 00pa3oBaTeIbHBIM pecypcam).

www.st-books.ru (JIyumiast yaeOHas tureparypa).

www.school.edu.ru (Poccuiickuit o6pa3oBarenbHblil mopTai. JlocTymHOCTD, KauecTBO, 3P (HEKTHBHOCTD)

www. ru/book (DnexTpoHHas OUOIMOTeYHAs! CHCTEMA)

www.alleng. ru/edu/phys.htm (O6pa3osarensHbie pecypcbl MHTEpHETA - DU3KKA).
www.school-collection.edu.ru (Equnas konnexmust HugppoBbIx 00pa3oBaTEIbHBIX PECYPCOB).
https//fiz. 1september.ru (yueOHO-MeTOMMYECKas razeTra «Du3ukay).

www.n-t.ru/nl/fz (HoGeneBckue naypeatsi mo Gusuke).

www.nuclphys sinp.msu.ru (nepuas ¢pusnka B UatepHere).

www.college.ru/fizika (ITonrotoska k EI'3).
www.kvant.mccme.ru (Hay4HO-NIOMYJISIPHBIA (PU3UKO-MaTeMaTHyecKuil sxypHan «KBaHT»).

www.yos.ru/natural-sciences/html (ectecTBeHHO-Hay4HBIH XKypHAI 1151 Mosofexu «I1yTh B HAyKy»).
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3.3. KOHTpPO./Ib H OlIEHKA Pe3yJIbTATOB 0CBOCHUS JUCIHUILIHHbBI

KoHTposib 1 OmeHKa pAacKpHIBAKOTCS YEPE3 YCBOCHHBIE 3HAHWS M MPUOOPETEHHBIE
00y4aroIMMUCsl YMEHHS, HANPABICHHBIE HA (OPMUPOBAHUE OOIUX M MPO(HECCHOHATBHBIX
KoMneTeHImi. KoMneTeHMn T0KHBI OBITh COOTHECEHBI C TPEAMETHBIMH PE3YJIbTaTaMM.

Koa u HaumeHoBaHUeE Pazgen/Tema Tun oueHoYHbIX
¢dopMupyemMbIX KOMIETEHIH I MeponpUsITHI
OK 01. Beibuparb criocobbl pernenusi Pasnen 1. Temsr 1.1, 1.2, 1.3
3a7a4 npodeccronanbuoi Pasmen 2. Tembr 2.1, 2.2, 2.3,
HOEATEIBbHOCTH OPUMEHUTEIBHO K Pa:snen 3. Temnl 3.1., 3.2., 3.3., 3.4.,
Pa3IMYHBIM KOHTEKCTAM. 3.5.
Pazpnen 4. Temni 4.1, 4.2.
Pasnen 5. Temw1 5.1, 5.2.,53.
Paznen 6. Temp1 6.1, 6.2.
OK 02. Ucnonwv3oBate coBpemenHbie | Pazgen 1. Temsr 1.1., 1.2, 1.3
cpenctBa  moMcka, aHajgmsa u | Pasmen2. Temwi 2.1.,2.2.,23.
WHTEpNpeTauu I/IH(l)OpMaLII/II/I, u Pazpen 3. Temnbl 31, 32, 33,
WH(POPMALIMOHHBIE TEXHOJOTHH IS 3.4,3.5. - YCTHBIN OMPOC;
e T —— 3ayay Pasnen 4. Temb1 4.1, 4.2. - (pOHTAIBHBIIONPOC;
npoeCCUOHANTBHOM IEeATETBHOCTH. gii:ﬁ 2 %Zﬁii 2}’ 2; 523, - OIICHKAa KOHTPOJIbHBIX
OK 03. ITnaHupoBaThH u Pasmen 1. Temsr 1.1, 1.2, 1.3 ?a6OT’6
Pean30BLIBATh COOCTBEHHOE Pasnen 2. Teme1 2.1.,2.2., 2.3. HADIIOACHHUE 33 XOMOM
npodeccronaneHoe u yuunoctHoe | Pasamen 3. Temsr3.1.,3.2.,3.3, BPITIOJHCHIA 1a00paTopHBIX
pasBHUTHE, MPEANPUHUMATEITHCKYIO 3.4.,35. pador;
eSTEbHOCTD s -  OLIEHKA BBIMOJHEHUS
npodecCHOHATBHON chepe, nabopaTopHbIX pabor;
HCIIONIB30BATh 3HaHUS o - OUCHKA MPaKTHHCCKHX
(UHAHCOBOW  IPaMOTHOCTH B pabor permenns
PASTHHYHBIX KUBHEHHDIX Ka4eCTBEHHBIX, PACUETHBIX,
Cutyanumsx. npodeccroHaIbHO
OK 04. Sddexrupro | Pasmen 1. Temsr 1.1, 1.2, 1.3 OPMEHTHPOBAHHEIX 3a724);
B3auMozeiicTeoBath U paborate B | Pasmen2. Temer2.1,2.2,23. - OlGHKA TOCTOBBIX
KOJIJIEKTUBE U KOMaH/e. Pasnen 3. Temnl 31, 32, 33, 3aAaHnu,
34.35. - HaOMIOIEHHE 33 XOIOM
Pasnen4. Tems14.1.,4.2. BBITTOJIHEHUS
Pasnen 5. Temnl 51, 52, 53. AHOUBUAYAJIbHBIX IIPOEKTOB
Paznen 6. Temb1 6.1., 6.2. 1 OLIEHKA BHIMOTHEHHbIX
OK 05. Ocymectemsare yctHyo u | Pazgen 1. Temsr 1.1, 1.2, 1.3 IPOEKTOB;
NMCbMEHHYI0 KOMMyHukanmio Ha | Pasmen2. Tembi 2.1.,2.2.,23. - SK3aMEH
roCyJapCTBEHHOM I3bIKE Pa:snen 3. Temnl 31, 32, 33,
Poccuiickont @enepanuu ¢ y4eTOM 3.4,35.
ocobennocteii  commanproro  u | LasAen4. Tembi4.1.,4.2.
KyJTBTYPHOTO KOHTEKCTA. Pazgen 5. Teme1 5.1., 5.2, 5.3.
Pasnen 6. Temrp1 6.1., 6.2.
Pasmen7. Teme1 7.1.,7.2.
OK 06. IlposBaste rpaxknancko- | Pazgen 1. Temsr 1.1, 1.2, 1.3
MaTPUOTHUECKYIO nosunuto, | Pasmen 2. Tembr 2.1, 2.2, 2.3,
JIEMOHCTPUPOBATh ocosnannoe | Pasmen3., Temer3.1.,32,33,
34,35,
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MOBEICHUE HA OCHOBE TpaauLMOHHbIX | Pasgen 4., Tembr 4.1., 4.2,
o0leuesIoBeUeCKuX IIEHHOCTEH, B
TOM YHUCJIE C YYETOM TapMOHU3AINH

ME)KHALIHTOHAIBbHBIX u
MEKPETUTHO3HBIX OTHOILIEHHH,
NPUMEHSITh CTaHIAPTHI
AHTHKOPPYMLIUOHHOTO MOBEEHHS.
OK 07. ConeiicTBOBaTH Pazmen 1. Temb1 1.1, 1.2, 1.3
COXPaHEHHUIO OKPYIKAroIieid Cpemsl, Pazpen2. Temer2.1.,2.2.,2.3.
PeCYpPCOCOepPEKeHNI0, IPUMEHATh Pazpen 3. Tems1 3.1.,3.2.,3.3.,
3HaHUA OO0 W3MEHEHHM KJIMMATa, 3.4,35.
NPUHLUTIBI GepeskIMBOro Paznen4. Temer 4.1, 4.2.
MPOH3BOACTBA, sdbexTuBHO Paznen 6. Teme1 6.1, 6.2.

N N Pazpgen 7. Temur 7.1, 7.2
OeCTBOBaTh B YPE3BbIYAHHBIX
CUTYAIVSIX.

IIK 1.1. OGecneunuTth ONTUMAJIbHbII Pazpgen 1. Temnr 1.1, 1.2, 1.3

PEKUM paboThI Pazgen 3. Temnr 3.1.,3.2.,3.3,
baekTpoodbopynoBanus u cpencts | 3.4, 3.5.

ABTOMATUKH c YYETOM ux |Pasnend. Tembr4.1.,4.2.
(hyHKIIHOHAJTLHOTO HA3HAYCHWSI,

TCXHUYCCKHX XapaKTCPUCTUK u
MMPAaBUJI SKCILJTyaTaluu.

—

11

3.4. Bonpocbl HTOrOBOr0 KOHTPOJIsI 3HAHHUH M0 Y4eOHOH JUCUHIIIMHE
OcHoBHas 3ana4a MexaHuku. [locTynarenpbHoe ABUXKEHME Teja, MaTepuajbHasi TOUKa.
Cucrema koopnunar. Tpaexkropus, nyThb, iepemernerne. Bekropa. [eticteust Han Bekropamu. [IpaBuna
CJIOJKE€HHUsI BEKTOPOB.
IIpoekunn BEKTOPOB HA KOOPAMHATHBIE OCH, [ACUCTBUSA HaA nOpoekuusamu. lIpsmonuHeitHoe
paBHOMepHOe nBxkeHne. Ckxopoctb. I'padpuueckoe mnpencraBienne nBwKeHHA. OTHOCHTENBHOCTH
newkenusa. CucremMa eqUHNALL
CkopocTb mpu MNPsIMOJUHENHOM HEPaBHOMEPHOM JIBIDKEHUH. YCKOpeHue. PaBHOycKopeHHOe
nBwkeHue. llepememenue mpu MpsIMOJIMHEHHOM PaBHOYCKOPEHHOM ABMkeHUH. CBOOOAHOE maneHue
Ten. YCKOopeHre CBOOOIHOTO MaACHHUSI.
Ilepemelenne U CKOPOCTb NPU KPUBOJIUMHENHOM ABUKEHUU. Y CKOPEHHUE NPU PABHOMEPHOM JIBUXKEHUH
no okpyskHocTH. Ilepuon u yacrora obpatueHws.
Ilepseiii 3akoH HeroTona. B3aumopelicteue ten. Macca tena. llonstue cuna. Eaununel usMepeHus
cunbl. Bropoii 3akon Hetotona. Tpertnii 3akoH HetoTona. Cuinbl B Ipupoae U ABHXKEHUS Te.
Cuna ynpyroctu. [IBuxkeHue Tena moj AeHCTBHEM CHIbl ynpyroctu. Cuia BCEMHUPHOIO TATOTEHMSI.
Cuna 1spxectu. Bec Tena, HeBeCOMOCTb.
Beca Tena, nBrKyLIerocs ¢ yCKOPEHUEM IO BEPTUKANIU, MO TOPU3OHTaNU. Bec Tena aBmxkyumerocs mno
Ayre OKPY>KHOCTH.
HckyccTBenHble criyTHUKY 3eMiu. IlepBas, BTopas U TpeThsi KOCMUYECKHE CKOPOCTH.

.Cuna TpeHusi, TpeHUE TIOKOs, TPEHHE CKONbkeHUs, KodduimeHt TpeHus. JIBHkeHHe Tena Mox

NEUCTBUEM HECKOJIBKUX CHIL.

. Cuna v ummnynbc. 3aKOH COXPAaHEHUSI UMITYJIbCa. PeakTHBHOE NBUKEHHE.
12.
13.
14.
15.
16.
17.

Pabora cuinel. Pabota cuit, NPHIIOJKEHHBIX K TENTy, U H3MEHEHHE €ro CKOPOCTH.
Pabota cunbl TskecTy. [loTeHIIManbpHast SHEPTHUS TeNa, TOAHATOrO HAJl 3eMITEH.
Pabora cunel ynipyroctu. Pabota cunbl TpeHus.

3aKOH COXpaHEeHUs! MOJHON MEXaHUYECKOW SHEPTUH.

Momnocts. [IpeBpamenun sHeprun 1 ucnonb3osanuu Mamud. KIT/T,

MKT. KpaTkast uctopusi pa3BUTHsI 3TOH TEOPUH.
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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.

OcuosHbie nonoxxenusas MKT u ux oneiTHOe 000CHOBaHUE.
Huddysus. bBpoyHoBCKOE ABIIKEHHE.
Cuibl B3aMOZICUCTBHST MEXKITY MOJICKYJIAMH.

. OcoOeHHOCTH CTPOEHUS Ta30B, KUIKOCTEH, TBEPIABIX TEII.

OcHoBubie nonsitust MKT.

Wneanbnsiii ra3. CpegHexBaapaTudHas ckopocTb. OcHoBHOe ypaBHeHHe MKT.

Temnepatypa u e€ usmepenue. TepMOMETPBHI.

AOcomoTHas mKaita TeMiepatyp, abCoMOTHBINA HyJb. PU3n4eckuil cMbICh Temreparypbl. IlocTosHHas
bonbimana.

Cpennsist kBaapaTU4IHasi CKOPOCTh ABUKEHMUSI.

OcHOBHOE ypaBHEHHUEM HeabHOro rasa. Y pasHenue Menneneesa - Knaneiipona.

JlaBiieHue u TemrepaTypa Npu HOPMaJbHBIX YCIOBUSIX.

Hzonpoueccel. 3akon boiinsa — Mapuorra, 3akos ['eit — JIroccaka, 3akon Hlaps.

Tepmoaunamuka. BHyTpennss sHeprus. BHyTpeHHss 3Heprusi OTHOATOMHOTO MI€aJIbHOIO rasa.

. CriocoObl M3MEHEHUs! BHYTPEHHEH SHEPTHH.

Tennonepenada. KonnuecTBo TemoTel. YaenbHas TEMJIOEMKOCTb  BEINECTBA. YeJbHAs TEIUIOTa
napooOpa3oBaHus. Y aenbHas TEIUIOTA IUIABJICHUs. Y AeIbHOHN TEIJIOTON CropaHus TOTJIHBA.

Pabora BHemHux cmi, nedcTByromMX Ha ra3. Pabora rasa Hajg BHemHuUMH cmiamu. Pabora mpu
n300apHOM, H30XOPHOM U H30TEPMHUYECKOM MPOLIECCe.

IlepBoe Hauanom TepmoauHaMukiu. IlepBoe HauaIO TEPMOAMHAMUKH JIJIs1 H30MPOLIECCOB.

AnuabaTHbIi nporecc

Ternosoii neurarens. Lukn Kapuo. Pabora, Temosoro asurarens. KITJ] terosoro asurarens KI1J]
MapOCUJIOBBIX YCTAHOBOK U JIBUraTeNiell BHYTPEHHEro CropaHusl.

BTopoe Ha4ano TepMOAUHAMUKH.

Onextpuueckuii 3apsia. CtpoeHue aroma. DJeKTpu3alus. 3aKOH cOoxpaHeHus 3apsiga. 3akoH KyroHa.
Enununa 3apsaa.

Onextpudeckoe nojie. Hanpsoxkernocts. [Ipuniun cyneprniozunmu noseit. ['padudeckoe nzodOpaxenne
nonen. IIpoBOIHUKYN B 3JE€KTPUYECKOM NoJe. [IU3IEKTPUKU B 3JEKTPUYECKOM noje. [usnexkTpudeckas
MIPOHULIAEMOCTD CPEbL.

Pabota snexrpuueckoro nojs. [Torennuansuas sueprust. [Totenmman. PasHoCTh MOTEHIINAIOB.
OKBUIOTEHLIUAJIbHbIE TIOBEPXHOCTH.

DNIeKTPOEMKOCTh. DJIEKTPOeMKOCTh 1mapa. KoHaeHcaTopbl. DNeKTPOEeMKOCTh IJIOCKOTO KOHIEHCAaTopa.
DHeprusi 3apsKeHHOro KoHzueHcaropa. CoenmHEHHs KOHAEHCATOpoB B Oarapero. HasHaueHue
KOH/IEHCATOPOB.

Onexktpuueckuii Tok. HanpaBnenue toka. YcnoBus cymectsoBanusi Toka. Cuna Toka. EquHNIA CHITBI
TOKa.

3axon Oma st yuactka uenu. ConpotusneHue. CoenMHEHUS! TPOBOJHUKOB.

3aBUCUMOCTb CONPOTUBJIEHUS IIPOBOIHUKA OT TeMIepaTypbl. CBEpXIPOBOJUMOCTb.

Usmepenue critel TOKa U HanpspkeHUs:. MomHocTs Toka. Pabota Toka. 3akon Jlxoyinsa- Jlenna.
DnexkTpoaBKymas cuna. 3akoH Oma as mojaHo# uenu. CoemMHEHNUsI HCTOYHHUKOB TOKA.

Maruutaoe uone. OCHOBHBIE CBOWMCTBA MAarHUTHOrO mojisi. BekTop marHutHOW uHAaykuuu. JluHum
MAarHUTHOW UHAYKUMHU. MOAyJIb BEKTOpA MArHUTHON MHAYKIMY. MarHuTHBIN OTOK.

Cuna Amnepa. Hampasienue cunbl Amriepa. Mcnonb3oBanue cuiibl AMriepa.

Cuna Jlopenua. Hanpasnenue cuiel Jlopenua. Cuna JlopeHua B nmpupoae U TEXHUKE.

MarnuTtHas npoHuriaeMocTs cpenbl. ['unoresa Amnepa. MaruutHsle cBoiicTBa BemecTsa. [Ipumenenue
(beppoOMarHeTHKOB B TeXHHKE. MarHUTHAs 3alMCh U BOCIIPOM3BEIEHUE 3BYKA.

OTkppITHE 3JEKTPOMArHUTHON MHAYKUMU. MarHutHblll notok. HampaBieHue MHIYKLIHOHHOIO TOKa.
IIpasuno Jlenna.

3aKOH 3JIEKTPOMAarHuTHOM MHAyKuMU. MHnykunoHHoe snexTpuueckoe mnosne. Buxpesbie Toku. IJC
UHAYKLHUU B ABHXKYLIUXCS IPOBOAHUKAX.

SBnenne camounaykuuu. Yuér OJIC camMOMHAYKUMH B TexHUKe. MHAYKTUBHOCTb. OHeprus
MarHMTHOI'O MOJIS.

Mexannueckue konebanusi. OCHOBHBIE XapaKTEPUCTHKH.
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56.
57.

58.
59.
60.
61.
62.

63

64.
65.
66.
67.
68.
69.
70.

71.

72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

83.
84.

85.
86.
87.
88.
89.
90.
91.
92.
93.

Cobonnble snektpuueckue kojeOanus. KomebarenpHbIi KOHTYD

AHaymoruss MeXAy ~MEXaHHYeCKUMH H JJeKTpUYeckuMu konebanusmu. Ilepuon  cBOOOmHBIX
sneKkTpudeckux konebanuii. [IpeBparnenne sHepruu B konedareapHOM KOHType. Da3a koneOaHmid.
Ilepemennelii TOK. MOIIHOCTH NEPEMEHHOIO TOKA.

AKTHBHOE, €MKOCTHOE ¥l HHAYKTUBHOE COMPOTHUBIICHUE B LIENTH MEPEMEHHOIO TOKa.

DNIeKTPUYECKHil pe30HaHC. ABTOKOJICOaHUSI.

I'eneparop mepeMeHHOro TOKA.

Tpanchopmarop.

. IIpousBoacTBO, mMepedada M KCIOJb30BAHME SJEKTPHYECKOH SHEpruu, mepeiada M pachpeneseHue

3JIEKTPO3HEPTHH.
Mexannueckue BOiHbI. OCHOBHBIE XapaKTePUCTHKU.
DJIEKTPOMArHUTHOE TIOJIE.
DnekTpoMarHuTHbIe BOJNHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
Hznydenue snekrpoMarHuTHbIX BoJiH. Bubpatop I'epua. Pagno A.C.Ilonosa.
[puaUMI pagroTenedOHHON CBSA3H.
PacnipocTpanenue pagnososiH. Pagnonokanus.
Pazpurne B3rnsimos Ha npupoxny csera. Ckopocts ceera. [Ipunnmmn [roiirenca. 3akOHBI OTPaXKEHUS U
MPEJIOMIIEHUS
Ilokazarens npenominenus. IlonHoe BHyTpeHHee oTpaxeHue. Xon Jydeld B IJIOCKOMNApauIeNbHON
IJIACTHHE U TPEYTOJbHOM NMpu3Me.
Hucnepcus csera. Marepdepenuns BonH. MHTEpdepenius crera.
Hudpakuus ceera. Judpakunonnas pemerka.
Ilonspusanus ceera
Ucrounuku ceera Pacripenenenue sHeprum B crektpe. CIEKTPOCKOI.
Cnextpbl ucnyckanus u norjoueHus. CrnekTpanbHbI aHaIu3.
HNudpakpacHoe u yiapTpadoIETOBOE U3ITyUCHUS.
PenTrenosckoe uznyyeHue.
IITkana 371eKTPOMArHUTHBIX BOJIH.
IIpuunHbl co3maHUs TeOpUU OTHOcUTeNnbHOCTH. IlocTynaTel TeOpHM OTHOCHUTENBHOCTH.
Crnencreus u3 nocryiaros CTO.
Mopnens atoma Tomcona. Omnbeir Pesepdopna. IlpoTuBopednsi KIacCHYECKONM MEXaHUKH U MOIEIH
aroma. IToctynatel bopa. Moaens atoma Bogopona no bopy
MeTtoas! peructpauny 1 HabJFOACHNS YaCTHII
EcrectBenHas pagnoakTuBHOCTh. Bunel qydeii. CsoiicTa jydeil. PagnoakTuBHbIN pacnan. MexaHu3Mbl
pacnanos.
HckyccTBeHHble npespatleHus saep. Ctpoenue snpa. M3oronsl
S nepHble cunbl. DHEprus CBA3M aTOMHBIX siaep. SlnepHble peakuuu
AnepHas peakuus Ha HeUTpoHax. JleneHue sanep ypasa.
LlenHas saepHas peakuus. Y CJIOBHs TPOTEKAHUS SIAEPHON peaku. AepHbINA peakTop.
TepmosiiepHble peakuu.
OCHOBHBIE TIOJIOXKEHUST KBAHTOBOH (PU3HKHL.
SArnenune porosddexra. 3akonwr potosdpdexra. [Ipumenenne porosddhexra
VYpaBuenune DitHTeiiHa. POTOHBI U X CBOMCTBA.
JlaBnenue ceera. XuMHUECKOE AEHCTBUE CBETA.

4. NnpuBuayabHbIH NPOEKT
4.1. O0mue MoJ0KeHuUs1

1.1. Hacrosiuee IlomoskeHne pa3paOoTaHO B COOTBETCTBMM C TpeOoBaHusMH DenepanbHOro

roCyIapCTBEHHOrO 00pPa30BAaTEIbHOIO CTAHAAPTA CPefHero oduiero o0pa3OBaHUS M OMPENeNseT OCHOBBI
OopraHHu3alv pa6OTbI Hag MHAWUBUAYAJIbHBIM IMMPOCKTOM, a4 TAKKE OCO6eHHOCTI/I €ro OLCHKMU.
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1.2. UHauBuOyanbHBIA MPOEKT MpencTaBisieT coboll ocobyro (opMy OpraHM3alMU AEsTeIbHOCTH
00y4aroImuXCcst MEPBOro Kypca KOJIJIeKa U OJDKEH OBbITh BBITTOJIHEH HE TTO3JHEE arpets.

1.3. BrInosHeHne HHANBHAYAJIBHOTO MPOEKTa 00S3aTEIbHO AT KAXKIOTO 00YHarOIIerocs.

1.4. UHaMBHUOYANbHBIA MPOEKT BBIMOJHAETCS OOYHAIOLIMMCS CaAMOCTOSITENBHO TOA PYKOBOICTBOM
npernojaBaressi KOUIeIka IO BBIOPAaHHONW TeMe B paMKax OAHOH WM HECKOJbKHX H3y4aeMbIX
001meo0pa3oBaTeNbHBIX YU€OHBIX TUCIUILIHH.

1.5. BO3MOHBI cllefyroniye TUIIbI HHAUBUAYAIbHBIX TPOEKTOB!

* uH(POPMAILIMOHHBIE U MPOoOIeMHO-pedepaTuBHBIE PAOOTHI, HATTUCAHHBIE HA OCHOBE HECKOJIbKUX HAYYHBIX U
JUTEpPaTyPHBIX MCTOYHUKOB U MpEANOJararolyie CONOCTaBIEHUE AaHHBIX M3 Pa3HbIX MCTOYHMKOB U Ha
OCHOBE 3TOTr0 COOCTBEHHYIO TPAKTOBKY ITOCTABJICHHOH MPOOJIEMBL,

* SKCIIEPUMEHTAJIbHBIE Pa0OThI, HAMMCAHHBIE HA OCHOBE BBITIOJHEHHUS 3KCIIEPUMEHTA, ONTMCAHHOTO B HAYKe U
UMEIOLIEr0 HW3BECTHBIH pe3ysibTaT, HOCAT CKOpee WJUIIOCTPATUBHBIM XapakTep W MpPeArnoararoT
CaMOCTOSITENIbHYIO TPAKTOBKY OCOOCHHOCTEH pe3yibTaTa B 3aBHCUMOCTH OT U3MEHEHHSI HCXOHBIX TaHHBIX,
* HATYpPAJIUCTHYECKHE U OIHUCATENbHbIE Pa0OThI, MPEACTABISIOIINE COOOH HAOMOIEHHEe M KaueCTBEHHOE
OMHCaHUE KaKOrO-JTHOO SIBJIEHHS;

* FICCIIEIOBATENbCKIE PpabOThI, BBITOJHEHHBIE C TOMOIIBI0 KOHKPETHBIX METOIUK M UMEIOIIHE COOCTBEHHBIN
SKCIIEpPUMEHTANIbHBIM MaTepuali, Ha OCHOBAaHUM KOTOPOTO JeNaeTcsl aHaliu3 U BBIBOABI O XapakTepe
UCCJIEIyeMOTO SIBJIEHMUS,

* MIPAKTHUKO-OPHUEHTUPOBAHHBIE pabOTHI, MPEATONATAOINE H3TOTOBJIEHHE MATEPHATLHOTO 00BEeKTa (MOAEIH,
MaKeTa WA HHOTO KOHCTPYKTOPCKOTO U3AEIHS).

1.6. PesynbpTaTh! BBINOJIHEHHS] HHAUBUAYAIBHOIO IPOEKTa AOJKHBI OTPAKaTh!

- c(OpPMHUPOBAHHOCTh HABBIKOB KOMMYHHUKATHBHOH, y4e€OHO-HCCIENOBATEIbCKON  NIE€ATENbHOCTH,
KPUTHUECKOI'O MBILIIECHHUS;

- CIOCOOHOCTh K MHHOBAIIMOHHOM, aHAJTMTHYECKOU, TBOPUYECKOM, MHTEIIEKTYJIbHOU JeATeTbHOCTH,

- cpOPMHPOBAHHOCTb HABBIKOB IPOEKTHOW MAEATENbHOCTH, & TaKXKE CaMOCTOATENBHOTO IPUMEHEHHS
npuoOpETEHHBIX 3HAHUN U CTIOCOOOB NEHCTBHIA NMPH PEIIEHIH PA3IMYHBIX 33714, UCTIOIb3Ys 3HAHUS OTHOTO
WJIA HECKOJIBKUX YYEOHBIX TUCIMILINH WA MPEIMETHBIX 00acTel;

- CrOCOOHOCTh MOCTAHOBKH LENH U (HOPMYJIHPOBAHUS THIIOTE3bl UCCIENOBAHMSA, TUIAHUPOBAHHS PalOThI,
orbopa W HHTEpHpeTaunu HeoOXoaMMOol HMH(GOpPMALMH, CTPYKTYPHUPOBAHHS aAPTYMEHTAIUU PE3yJIbTATOB
HCCIIEIOBAHMSI HA OCHOBE COOPAHHBIX JJAHHBIX, PE3EHTALUN PE3yJIbTATOB.

1.7. OTMeTKka 3a BBIOJHEHHE MHIUBUAYATBHOTO MPOEKTA BHICTABIACTCS B JUILUIOM B CBOOOIHYIO
CTPOKY C yKa3aHHUEM TEMBbI [IPOEKTa.

1.8. MunuBuayanpHble IPOEKTHI IO OKOHYAHUIO 3aLUTHI PA3MELIAI0TCs 3aBEAYIOIIUM OTEJIEHUEM B
JUYHOM KaOWHEeTe KypcaHTa (CTYAE€HTa) Ha CaliTe YHUBEPCUTETA.

4.2. Tpe6oBaHUfA K NOATOTOBKE HHAUBUAYAJIBHOIO MPOEKTA

2.1. B xadyecTBe KOOpPAMHATOPA BCEX MPOEKTOB BBICTYIAET 3aMECTUTENIb AUPEKTOpPa MO y4eOHOM
padore. B 3amavy xoopauHaTOpa BXOAMT:

- OpraHmMsauys KOHCYJNbTALMH U OKAa3aHWE METOAMYECKONW IMOMOIUM MPENoAaBaTeNssM KOJJIEAXa B XOAe
BBIMIOJTHEHUSI IPOEKTOB U KOHTPOJIb CBOEBPEMEHHOCTH BBITIOJIHEHUS 3TANOB IIPOEKTOB,
- obecnieueHre HEOOXOAUMBIM JISI IPOEKTHOM AeSITEIbHOCTH MPOTPAMMHBIM OO€CTIEUEHHEM.

2.2. O0yy4aromuiecsi CaMu BBIOMPAIOT KaK PYKOBOAUTENS (M3 YHUCNA MpernoaasaTeneil, paboTaromux B
IpyIme), TaKk W TEeMy MPOEKTa JHOO W3 TMEepedHsl MNpenjaraeMblx TeM, JH00 (QOpPMyIHPYIOT ee
CaMOCTOATENIBHO U COTJIaCOBBIBAOT €€ C PYKOBOAUTENIEM MPOEKTA.

2.3. TeMbl UHANBHUIYAJIbHBIX MPOEKTOB pa3padaThIBAIOTCS MPETIOAABATENSIMU KOJUIEKA Ha KaXKIbIid
yueOHBII TOl B COOTBETCTBUU C PEKOMEHIyEeMOH MPUMEPHOH TEMaTHKON MPOEKTOB B PabOYHX MporpaMmmax
001meo0pa3oBaTeNbHBIX yUeOHBIX AUCLUILINH, PEAYCMATPUBAIOIINX UX BBITOJHEHHE, PACCMATPUBAIOTCS U
NpUHUMAIOTCs cOOTBETCTBYOUMH [ILK 1 yTBEpK1aroTCs AMPEKTOPOM KOJIIEAXKA.

2.4, TeMbl HHIUBHIYAJIBHBIX MPOEKTOB, TPeOOBAHUS K HAUM W PEKOMEHIAILMU MO UX BBITOJTHEHHIO
TOBOMSTCS 10 CBEACHHS IEPBOKYPCHUKOB B TEUEHHUE MEPBBIX ABYX MECSIEB yueOHOro roaa.

2.5. BeiOpaHHas TeMa IpOeKTa 3aKPETUIIeTCs 32 00YHAOIUMCS TPUKA30M TUPEKTOPa KOJIJISIKA.
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4.3 IlpumepHbIie TeMbl pedepaToB (10KJIA10B), HHAUBHAYAJIbHBIX IPOEKTOB

1. Anexcannp I'puropbeBud CTONETOB -pyCCKHii PU3HK.

2. Anexcannp CrenanoBud [1omoB - pycckuil yueHsId, H300peTaTesb paauo.

3. AnbTepHaTUBHAsI SHEPreTHKA.

4. Aunpe Mapu Amriep - OCHOBOIIOJIOKHUK 3JIEKTPOIMHAMUKH.

5. ACHUHXPOHHBIN ABUTaTEb.

6. AtromHas pusuka. M3oromnsl. [IpuMeHeHne pagOaKTUBHBIX U30TOIOB.

7. BECKOHTaKTHBIE METOABI KOHTPOJISI TEMIEPATYPBL

8. bopuc CemenoBuu Akobu - pu3uk u u300peraressb.

9. Benmuaiimme OTKpBITHS (PU3HKHL.

10. Buasl aieKTpUYeCKUX pa3psiioB. DIEKTPHUECKUE Pa3Psiabl HA CITy:KOe YeoBeKa.

11. I'amuneo INanuneit - OCHOBATENb TOYHOT'O €CTECTBO3HAHUS.

12. T'onorpadus u ee NpUMEHEHUE.

13. ludpakuus B HaLIEH KU3HM.

14. XKunkue kpucTaIbl.

15. 3akons! Kupxroda st snexTpudeckoi nemu.

16. 3aKOHBI COXpaHEHUs] B MEXAHUKE.

17. 3nauenue oTkpeiTuii I'anunes.

18. Urope Bacunbesnu KypuaTos - pu3uk, opraHu3aTop aTOMHON HAYKU M TEXHUKH.

19. Ucaak HprOTOH - co3aTesb KIacCHIeCKON (PH3HKHL.

20. Ucnonp30BaHue 3JAEKTPOIHEPTHUU B TPAHCIIOPTE.

21. Knaccudukanms 1 XxapakTepUCTUKU 3JIEMEHTAPHbIX YaCTHII.

22. JazepHble TEXHOJIOTUHU U UX UCIOJIb30BAHUE.

23. Jleonapao na Bunun - yueHslil u nu3o0peraTesns.

24. MarauTHble u3MepeHust (MPUHLUIIBI TOCTPOCHUS MPUOOPOB, CITOCOOBI U3MEPEHUSI MATHUTHOT'O MTOTOKA,
MarHUTHOH MHAYKLIUH).

25. Maiikn @apazeii - co3patesb yueHHst 00 3JIEKTPOMArHUTHOM TIOJIE.

26. Maxkc I1nank.

27. Metozp! HaOIIOAEHUS U PETUCTPALIMU PAIHOAKTUBHBIX U3YYeHUN U YaCTHULI.

28. Muxaun BacunbeBud JIOMOHOCOB - yUE€HBIN SHUUKIONEINUCT.

29. Monenu atoma. OmeiT Pesepdopra.

30. MonekyJIIpHO-KUHETUYECKAsl TEOPUs UIE€AIBbHBIX Fa30B.

31. MonHus - ra3oBbId paspsii B NPUPOIHBIX YCIOBUSIX.

32. Hukona Tecna: »u3Hb U HEOOBIMAHHBIE OTKPBITHSI.

33. Hukomnaii KonepHuk - co3aarenb reIMOLEHTPUIECKON CUCTEMBI MUpa.

34. Hunbe bop - oqun U3 co3naTteneli COBpeMeHHOU (Pu3nKH.

35. O6bsicHeHue (POTOCHHTE3a C TOUKH 3pEHHS (PU3HUKH.

36. OnTuyeckue sIBJICHUS B IPUPOAE.

37. IlepeMeHHBIN 3JIEKTPUUECKUI TOK U €r0 IPUMEHEHHE.

38. IIna3sma - yeTBepTOE COCTOSIHUE BELIECTBA.

39. IIpuMeHeHne KUAKUX KPUCTAJIIOB B IPOMBIIIJIEHHOCTH.

40. IIpuMeHeHne sAepHBIX PEAKTOPOB.

41. Ilpupona peppoMarseTusma.

42. TIpoGneMbl 3KOJIOTHH, CBSI3aHHBIE C UCTIOIb30BAHNEM TETUIOBBIX MAIIHH.

43. IIpon3BoACTBO, Nepeaada U UCIOJIb30BAHUE 3JIEKTPO3IHEPTHH.

44. TIbezoanekTpuueckii 3(pPeKT ero npuMeHeHHe.

45. Pa3sBuTHe CPENCTB CBA3U U PAAUO.

46. PeakTUBHBIE ABUTaTE! U OCHOBBI paOOTHI TETNIOBOI MAIIMHBI.

47. PenuKTOBOE U3JTyUYCHUE.

48. Pentrenosckue nyuu. Mcropus otkperitus. [Ipumenenne.

49. CBer - 2J1€eKTPOMarHUTHasl BOJHA.

50. CoBpeMeHHas CIIyTHUKOBAs CBS3b.

51. CoBpemeHHas (puznyeckast KAPTHHA MHUPA.
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52.
53.

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

CoBpemeHHbIE CpeCTBa CBSI3U.

Tpanchopmaropst.

Y neTpa3Byk (OJIy4eHHE, CBOICTBA, TPUMEHEHHE).
VYnpabnsieMblil TEPMOsAIEPHBII CUHTES.

YckopuTenu 3apsiKeHHBIX YaCTHLL,

Du3nka U My3bIKa.

Qdusnyeckue CBOWCTBA aTMOCHEPBL

DOTO3JIEMEHTBL.

dotosdpdext. [Ipumenenne ssnerns porodddexTa.

XaHc Kpucrtuan Dpcren - OCHOBOIMONIOKHUK 3JIEKTPOMarHeTu3ma.
IITkana 371eKTPOMArHUTHBIX BOJIH.

DIeKTpOHHAas IPOBOAUMOCTE MeTaJIOB. CBEpXIPOBOAUMOCTb.
Omunmii Xpuctrnanosud JIeHII - pycckuil (pu3mK.
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