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1. MACHHOPT PABOYEH MPOT'PAMMBI YYEBHOM JIMCITUITIINHBI
«O®U3UKA»
O0J1acTh NpUMEHeHHs IPOrpaMMbl

Pabouas mporpamma yueOHOM mucturuinabl bJ[.11 ®dusuka paszpaboraHa mjs CTYIESHTOB
cneunanbHoctn 33.02.01 «®Papmarnus» B KadecTBE HPUMEPHONW MPOrpamMMbl JJIsl pealln3aluu
OCHOBHOM mpodeccrnoHanbsHOl o0pa3oBaTenbHOM mporpamMmbl CITO Ha 6aze OCHOBHOTO OOIIETO
o0Opa3oBaHMs C MOTYYCHHEM CpeaHero oomero obpaszoBanus (mpotokon Ne 3 ot 21 mrons 2015 r.
Perucrpanmonnsiii Homep perneHsun 384 ot 23 wutons 2015 r. ®I'AY «DPHUPO»); ¢ BHECCHHBIMH
W3MCHCHUSMHU, PEKOMEHI0BaHHBIMU DeiepanbHbIM rOCYapCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«DenepanbHblii MHCTUTYT pa3BuUTHUs oOpazoBaHus» (PI'AY «DHPOy») c¢ yderom Ilpumepnoii
OCHOBHOI 00I1e00pa30BaTeIbHON MPOTPaMMBl CPEIHET0 O0IIero oOpa3oBaHHs, OI00pEeHHON
perieHueM ¢deaepalbHOrO y4eOHO- METOAMYECKOTO OOBEAMHEHHUs I10 O0IeMy 00pa30BaHHUIO
(mpotoko:n ot 28 utons 2016 r. Ne 2/16-3),¢c yuerom yrounenuii ®I'AY «DUPO» (mpotokoin Ne3 ot
25 mas 2017 1.)

MecTo y4eOHOH AUCHMIUVIMHBI B CTPYKType MNpPOrpaMMbl MNOATOTOBKH
CIEeNHMAINCTOB CPeIHero 3BeHa:

VYyeOnass aucuumiuHa «@Pu3nkay SABISETCS Y4eOHBIM TPEAMETOM IO BBIOOPY U3
oOs3arenpHONM mpenaMeTHON oOmactu  «EcrectBennbie Hayku» @OI'OC  cpemnero  obmero
oOpa3oBaHHs.

Juctunnuna «dusukay nuydaercsa B o01eodpazoBatenbHoM 1ukie yaeonoro OIIOIT CIIO
Ha 06a3e OCHOBHOTO 00IIET0 00pa30BaHUs C MMOJYICHHEM CPEIHEro 00mero o0pa3oBaHus.

Mecto yuebHON mucruruiuHbl «Pu3nKa» - B cocTaBe 00Ie00pa3oBaTeNbHBIX Y4eOHBIX
JUCLUIUIMH 110 BbIOODPY, (hopMHpyeMbIX U3 00s13aTenbHbIX IpeameTHbix obnacteir I'OC cpeanero
obmero  obOpaszoBanusi, 1 crnenuanbHocTedt  CIIO  cootBercTByROWIEro  mpoduis
poheCCHOHATLHOTO 00Pa30BaHMSL.

[Ipu OCBOEHUU CHEIUAIBHOCTEH CIIO €CTECTBEHHO-HAyYHOTO npodums
npodeccuoHabHOTO 00pa3oBanusa (Pu3nka u3ydaercs Ha npodunbHoM ypoBHe PI'OC cpemnero
o011ero oopazoBaHusl.

Hean u 3agaum y4yeOHOH TMCUHUILUIMHBI — TPeOGOBAHMS K Pe3yJbTaTaM OCBOEHHUS
AUCHUTLINHBI:

Conepsxanue nporpammbl «DU3uKay HAMPABICHO Ha TOCTHKEHUE CIICTYIONTUX yeell.

- OCBOGHHE 3HaHWK O (QyHIaMEHTaIBHBIX (PHU3UYECKUX 3aKOHAX W MPUHITUIAX,
JeKalUX B OCHOBE COBPEMEHHOW (hM3MUYECKON KapTUHBI MUPA; HAauOOJee BaXKHBIX OTKPBHITHUAX B
obmacTi (U3MKH, OKA3aBIIMX OINpEACISIoNIee BIMSHHE Ha pa3BUTHE TEXHUKH W TEXHOJOTHUH,
METOJIaX Hay4YHOTO MO3HAHUS MTPUPOJIBI;

- OBJIaJICHHE YMEHHUSIMU TPOBOJUTH HAOMIOJEHUS, IUIAHUPOBATh M  BBIMOIHATH
AKCIIEPUMEHTHI, BBIIBUTATH THIOTE3Bl M CTPOUTH MOJICIH, MPUMEHSTH ITOJYYCHHBIC 3HAHHS TI0
¢busuke 11t 00BACHEHUS! PAa3HOOOPA3HBIX (PH3UUECKUX SBJICHHUI U CBOWCTB BEIIECTB; MPAKTUYECKU
WCTOJNB30BaTh  (DM3WYECKWE  3HAHWS; OICHWBAaTh  JOCTOBEPHOCTh  €CTECTBEHHOHAYYHOMH
uH(pOpMaINH;

— pa3BUTHE TMO3HABATENBbHBIX HMHTEPECOB, WHTEIJIEKTYallbHBIX W TBOPYECKUX
CIIOCOOHOCTEN B Tpoliecce MpPUOOpPETEHUs 3HAHWUN M YMEHUU 10 (U3MKE C HCIOJb30BaHUEM
Pa3TMYHBIX UCTOYHUKOB MHPOPMAIIMH U COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTU;

- BOCIIUTaHHE YOEKICHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB TPHUPOJIBI,
WCTIOJNB30BAaHUSI JIOCTIKCHWH (U3WKM Ha OJlar0 pa3BUTHS YEIOBEYECKOH I[HMBUIM3AIINY;
HEO0OXOJIMMOCTH COTPYIHUYECTBA B MPOIECCE COBMECTHOTO BBHIMOJIHEHHS 337ad, YBAKUTEIHHOTO
OTHOIIIEHHS K MHEHHIO ONTIOHEHTA MPH 00CYKACHUN TIPOOIIeM eCTECTBEHHOHAYYHOTO COJIePIKaHMS,



TOTOBHOCTH K MOpPajIbHO-ITUUYECKON OIICHKE HCIIOJIb30BAaHMSI HAy4YHBIX JOCTHKEHHM, 4YyBCTBa
OTBETCTBEHHOCTH 3a 3alLUTy OKPY>KAIOIIEH Cpeibl;

- UCIOJIb30BaHNE MPHUOOPETEHHBIX 3HAHUM M YMEHHH IS pEHIeHUs MPaKTHYECKHX
3aa4 MOBCETHEBHOM KM3HM, oOecrieueHHst 0€30MacHOCTH COOCTBEHHOM >KM3HU, PAIlMOHAIBHOTO
MIPUPOIONOIB30BaHUS U OXPaHbl OKPYXKAIOLIEH cpellbl U BO3MOXKHOCTh INPUMEHEHUs 3HAHUI MpH
pelIeHNH 3a/1a4, BOSHUKAIOIIUX B TOCIEAYIONIeH MPOohecCHOHATbHON AEATEIbHOCTH.

OcBoenue conepkanus yueOHOW aucHUIUIMHBL «Dusnka» obecrneunBaeT JOCTHKEHUE
CTYICHTaMHU CJEIYIOUINX PEe3yIbTaTOB:

JUYHOCHHBIX:

- YYBCTBO TOPAOCTH M YBaXEHHA K HUCTOPUM M JIOCTHIKCHUSAM OTEYECTBEHHOU
¢busnueckoil Hayku; (U3MYECKH TPAMOTHOE IMOBEACHHE B MPO(ECCHOHATIBHOM HESATENHOCTH U
OBITY ITpH OOpaIIeHUHU C TPHUOOPaAMH U YCTPONCTBAMH;

— TOTOBHOCTh K TMPOJODKEHUIO OOpa3oBaHHUS M TMOBBIIICHUS KBaTH(PHUKAIUUA B
n30paHHON MpPOQecCUOHANBHON NEATENBHOCTH U OOBEKTHBHOE OCO3HaHHE pPOIH (U3HUECKUX
KOMIICTCHITUH B 3TOM;

- YMEHHE HCII0JIb30BaTh IOCTHKECHHUSI COBPEMEHHON (PM3NYECKON HAYKH U (DU3UYECKHIX
TEXHOJIOTUH ISl TIOBBIIEHUS COOCTBEHHOTO WHTEIJICKTYalbHOTO pAa3BUTHS B BBIOPaHHOMN
npodeccnoHATLHOM IEeATEIIBHOCTH;

- YMEHHE CAMOCTOSITEIILHO JT00BIBaTh HOBBIE [T ce0sl (pu3muecKue 3HaHUS, UCIIOIB3YS
JUISL TOTO TOCTYIHbIE UCTOYHUKU UHPOPMAIUY;

— YMEHHE BBICTPAUBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIIIEHUSI B KOMaH/IE 110 PEIICHUIO
001IMX 3a7a4;

- YMEHHE YIPaBIISITh CBOEH NIO3HABATEIbHOM /1€ATEIbHOCTBIO, IPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO PA3BUTHS;

MemanpeomemHpix:

- UCMOJIb30BAaHUE PA3IUYHBIX BUJOB IO3HABATEIbHON JAEATENBHOCTH JISI PELICHUs
¢bu3nveckux 3a1a4, IPUMEHEHNE OCHOBHBIX METO/IOB MTO3HAHUS (HAOIOCHHUS,

- ONMCAHMS, W3MEPEHHs, OKCIEPUMEHTa) [UISi W3YYEHHs] pPa3JUYHbIX CTOPOH
OKpY>Karolllen 1eMCTBUTEIbHOCTH;

- HCIOJIb30BAHNE OCHOBHBIX MHTEJUIEKTYAJIbHBIX OINEpaluii: MOCTAaHOBKHU 3aJayH,
dbopmynupoBaHUs THUIOTE3, aHAIW3a M CHUHTE3a, CPaBHEHUS, OOOOIECHMS, CHUCTEMATHU3allUU,
BBISIBIICHUS] TPUYMHHO-CIIEICTBEHHBIX CBsI3€l, IOMCKA aHANOroB, (OPMYJIUPOBAHHUS BBIBOAOB IS
U3YYEHHsS] pa3IMYHBIX CTOPOH (U3MUECKUX OOBEKTOB, SIBJIEHUH M IPOLECCOB, C KOTOPBIMHU
BO3HHUKAET HEOOXOIMMOCTh CTAIKUBATHCA B MPOGECCHOHAIBHOM cepe;

- YMEHHE TEeHEPUpPOBaTh HJEH U ONPENENATh CPEACTBA, HEOOXOAMMBbIE M HX
peanuzanuy;

- YMEHHE WCIONB30BaTh pa3jIMYHble WCTOYHWUKH U TOJMY4YeHUs (HU3HIECKON
uH(pOpMaINH, OIIEHUBATH €€ JJOCTOBEPHOCTb;

- YMEHHUE aHAIM3UPOBAThH U MPECTABIATh HH(POPMALIMIO B PAa3IMUHBIX BUAX;

- yMeHHUE MyOIMYHO MPEACTaBIATh PE3yJbTaThl COOCTBEHHOI'O HMCCIEI0BAHUsS, BECTH
JUCKYCCUM, JOCTYMHO W TapMOHUYHO coOueTas coJepkaHue U (QOopMbl IpeacTaBIsieMoi
uH(pOpMaINH;

npeomMemmvlx:

- c(OPMHPOBAHHOCTh MPEJACTABICHUH O PONM U MecTe (U3UKU B COBPEMEHHOMH
HAay4yHOM KapTHHE MHpa; MOHUMaHUE (HU3MUYECKOW CYIIHOCTH HaOIroaeMbIx Bo BceeneHnHoit
ABICHUH, pod (UMK B POPMUPOBAHUM Kpyro3opa U (yHKIHOHAIBHON I'PaMOTHOCTH YellOBEeKa
JUTSL PEIICHUS TIPAKTHIECKUX 3a]1aY;



- BJIaJICHHE OCHOBOIIOJIATAIOIUMH (PU3MYECKIMHU MOHATUSMH, 3aKOHOMEPHOCTSMH,
3aKOHaMM U TEOPUSIMH; YBEPEHHOE HCII0JIb30BaHUE (PU3NYECKON TEPMUHOJIOTUN U CUMBOJINKH;

- BJIaJICHME OCHOBHBIMH METOJAaMHU HAay4YHOI'O MO3HAHHUSA, UCIOJIb3yeMbIMU B (DU3HKE:
HaOJI0ICHNEM, OTICAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMeHus 00pabaThIBaTh Pe3yIbTaThl U3MEPEHUH, 0OHAPYKUBATH 3aBUCHIMOCTD MEXKILY
(GU3NIECKUMHU BEIMYMHAMU, OOBSICHITH IOJTYYECHHBIE PE3YJIbTAThl U 1€1aTh BBIBOBI;

— c(OPMHPOBAHHOCTH YMEHUS peIaTh (PU3NYECKHE 3a/1a4H;

— c(OPMHPOBAHHOCTh YMEHHS TPUMEHSATH IOJYYEHHBIC 3HAHUSA JUIS OOBSICHEHUS
YCIIOBUM NMPOTEKaHUs PU3NUECKUX SIBICHUH B MPUPOJIE, TPOoPecCHOHaNbHOM cdhepen Uisl NPUHATUS
IIPAKTUYECKUX PEIICHUI B IOBCEAHEBHOM )KU3HU;

- C()OPMHPOBAHHOCT COOCTBEHHOM MO3UIMM IO OTHOIIEHUIO K (PU3HYECKOH
uHpOpMalLNH, OTYy4aeMON U3 Pa3HBIX HICTOUHUKOB.

Ilepeyenb NuIaHMpPYeMBIX Pe3yJabTATOB O0y4YeHHMs IO JAMCHMILIMHE (IepeYyeHb
(opMupyemMbIX KOMIIETEHIIUI)
He npedycmMompeHo.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCIIUILINHBI

O0bem yueOHO JUCUMIIMHBI U BUIbI YU4eOHO# padoThl

. Bcero CemecTtpbl
Bun yueOHoit paboTst 4ACOR 1 5
Y4yeOHas Harpy3ka (Bcero) 136 72 64
AyauTOpHBIE 3aHATHS (BCEro) 78 48 30
B ToMm uncne:
3aHATHUS JIEKIUOHHOTO TUIa 32 14
[IPaKTUYECKUE 3aHATUA (IPAKTUKYMBI) 16 16
nabopaTopHbIE 3aHATHS
CamocrosiTesibHasi padoTa (Bcero) 50 20 30
B TOM YHCJIE:
Pegepam 20 10 10
Camocmosmenvhas 6HeayOumopHas paboma 6 6uoe
OOMAWIHUX ~NPAKMUYECKUX 3a0anutl, UHOUBUOYAILHBIX 30 10 20
3aA0aHUl, CAMOCMOAMENLHO20 RO0OOPA U U3YUeHUs.
OONOJHUMENbHO20 MEeoPemuiecKo20 Mamepuand
Koncyabranus 8 4 4
[IpomexyTouHas aTTectanus (3x3aMeH/3aueT/aud.3auer) KOHTPOJIbHAS . 3aer
pabora
OO61mas TpyA0eMKOCTh 136 12 64
CTpyKTypa IMCHHUNJIHHBI:
KoyimuecTBO ayINTOPHBIX YaCOB CaMocTosiTeIbH
ast pabora
HaunmeHnoBanue IIpakTH4eckue u
pa3iesioB U TeM Bcero Teoperuiecioe JlabopaTopHbIe o0yuaromerocs
o0yueHnue (4ac) (B T. 4.
3aHATHH KOHCYJIbTALMH)
BBenenune 2 2
1. Mexanuka 16 8 8 8
2. MonekynspHas (pu3nKa. 10 4 6 4
TepmoanHamuka
3. DNIeKTpoJuHAMHKA 20 10 10 10
4. KonebaHus 1 BOJTHBI 10 6 4 8
5. Ontuka 10 6 4 2
6.0OCHOBBI CHIEIIHATTEHOM 5 9 4
TEOPUHU OTHOCUTEITHHOCTH
7. DeMeHThl KBAHTOBOM
4 8
¢buzukn
8. DBomronus BeenenHoi 4 6
Koncyabranun 8
Bcero mo qucnuniinne 78 46 32 58




TemaTu4ecKkuii IaH U coAepKaHue Y4eOHOM TUCHUILTHHBI «PH3HKa»

HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuaJia
NPAKTHYECKHE 3aHATHS U CAMOCTOSITE/IbHASA
padora o0yuarmerocs

Oo0Lem
92C0B

YpoBenb
OCBOEHUS

1

2

4

BBenenune

Conep:xanue yueOHOro MaTepuasa

Jlekuuu

Ouzuka — GpyHIaMeHTalbHas HayKa O MPUpPO/IE.
3nauenue pusuku npu ocBoeHnu npodeccuit CI10 u
cnenuansHoctel CII0.

1

1. Mexanuka

Coaep:xkaHue yueOHOro MaTepuaa
Jleknuu

1. Kunematuka

2. JlunaMuka

3. 3aKOHBI COXpaHEHHUS

IIpakTnyeckue (J1aGopaTopHbIe) 3aHATHS
HccnenoBanue nBU>KEHUS Tela MO AeWCTBUEM
MTOCTOSIHHOM CHUJIBI.

N3ydeHue 3aKkoHa COXpaHEHHUS UMITYJIbCA.
CoxpaHeHne MeXaHHUECKON SHEPTUU MPU IBUKEHUU
TeNa MoJ AEMCTBUEM CHJI TSYKECTH U YIIPYTOCTH.
CpaBHeHue paboOThI CHIIBI C U3MEHEHHUEM
KUHETHUYECKON SHEPrUU TeNa.

N3ydeHnue 3akOHOB COXpaHEHUs Ha IIpUMepe yaapa
1apoB ¥ 0aUIMCTUYECKOTO0 MasITHUKA.

N3ydyenne ocoOeHHOCTEN CUIIbI TPEHUS
(cKoNbXKEHUS).

CamocrosiTesibHas padoTa
BrinosHeHue 3a0aduil 119 CaMOIIOATOTOBKH I10
TEME.

2,3

2. OcHOBBI
MOJIEKYIAPHOM
(puszuxku n
TEePMOAMHAMHUKH

Conep:xanue yueOHOro MaTepuasa

Jlexkuum

1. OcHOBBI MONEKYISIPHON KUHETUYECKON TEOPHH.
WNneanbHblil ra3

2. OCHOBBI TEPMOAMHAMUKHI

3. CBOIICTBO MapoB, JKUJIKOCTEH, TBEPIBIX Tel

IIpakTHyeckue (JiabopaTopHbIie) 3aHATHS
N3mepenue B1a)XHOCTH BO3/1yXa.

W3mepenne noBepXHOCTHOTO HATSKEHUS )KUJKOCTH.
Hab6monenue mpomecca kpuctamuzanuu M3ydenne
nedopmanuu pactsokeHus. M3yuenue TemnoBoro
paciIupeHus TBEPABIX TEI.

N3ydyenne ocoOeHHOCTEN TEIIOBOTO PaCIIUPEHUS
BOJIBI.

CamocrosiTesibHas padoTa
BrinonHenue 3aianuii 1151 caMONOATOTOBKH 110
TEME.

2,3




3.

DJIeKTPOAMHAMHUKA

Conep:xanue yueOHOro MaTepuaJa
Jlekuuu

1. DnexrpocraTuka

2. ITocTosiHHBIN TOK

3. MarHuTHbI€ SBICHUS

10

IpakTuyeckue (J1adbopaTopHbIe) 3aHATHSA
Nzyuenne 3akona Oma aiist ydacTka IerH,
MIOCJIEA0BATEIBHOTO U MAPAIJIEIbHOTO COSANHEHHS
MIPOBOJHUKOB.

N3ydenue 3akona OMa i1 IOJIHOM LIETu.
W3y4yeHune SBIeHUS 3JIEKTPOMArHUTHON HHIYKIHH.
Onpenenenue k03pPUIHEHTA TOJIE3HOTO JEHCTBUS
AIIEKTPUYECKOT0 YaifHUKA.

OmnpeneneHue TemMrepaTypbl HUTH JIAMITBI
HaKaJIMBAHUSI.

Onpenenenne 3/1C 1 BHYTPEHHETO CONIPOTUBIICHUS
MCTOYHHKA HANPSHKCHHUS.

10

CamocrosiTesibHas padora
BrinosHeHue 3agaHuil 119 CaMOIIOATOTOBKH I10
TEME.

10

2,3

Kouncyabranuun

4. KoJysieoanusa n

BOJIHBI

Conep:xanue yueOHOro MaTepuaJa
Jlekuu

1. MexaHnuueckue KojieOaHus

2. Ypyrue BOJIHBI

3. DIeKTpOMarHuTHbIE KOJIeOaHus

4. DNeKTpOMAarHUTHBIEC BOJHBI

IIpakTnyeckue (1a00paTopHbIE) 3AHATHS
N3ydenue 3aBUCUMOCTH Nieproia KoneOaHui
HUTSHOTO (WM NPY>KUHHOTO) MasiTHUKA OT JJIMHbI
HUTHU (WK MacChI Tpy3a).

WHyKTUBHBIE 1 EMKOCTHOE CONPOTHUBIIEHHUS B LIEH
IIEPEMEHHOT0 TOKA

CamocrosiTesabHast padora
BrinosHenue 3aianuii 115 caMONOATOTOBKH 110
TEME.

2,3

5. OnTuka

Conep:xaHue yueOHOro MaTepuasa
Jlekuuu

1. Ilpupona cera

2. BoiHOBBIE CBOMCTBA CBETA

IIpakTHyeckue (1a00paTOPHbIE) 3AHATHUSA
N3yuenne nzo0pakeHus IPeIMETOB B TOHKOH JTUH3E.
Wzyuenne natephepeHun u Audpaxium cBeta.
I'pagynpoBKa CIIEKTPOCKONA U ONPEICIICHUE NIUHBI
BOJIHBI CIIEKTPAJIbHBIX JIMHUN.

CamocrosiTesibHas padoTa
BrinonHenue 3aianuii 17151 caMONOATOTOBKH 110
TEME.

2,3
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6. OcHOBBI Coaepixanue yueOHOro MaTepuaa 2
CHenuaJILHOI Jlexknun

Teopuu OCHOBBI CIELIMATILHOM TEOPUU OTHOCUTEIBHOCTH
OTHOCUTEJIbHOCTH CamocrosiTeqbHasi padora 4
BrinosiHeHue 3a1aHuil 111 CaMONOATOTOBKH 11O
TEME.
7. JneMeHTbl Coaepixanue yueOHOro MaTepuaJa 4

KBaHTOBOM pu3uku | Jlekuuu

1. KBanTOBas onTHka

2. ®u3nka aToma

3. du3uKa aTOMHOTO A1pa

CamocrosiTesibHas padoTa 8
Brmonaenue 3aganuii 11 caMOIIOATOTOBKH 110
TEeME.
8. DBosonus Conep:xanue yueOHOro MaTepuaJia 4
Bcenennoi Jlexkuun

1. Crpoenue u pazsurue Beenennoit
2. DBorous 3Be3/1. [ UIoTe3a mMporCcX 0K IeHUS
COJIHEYHOU CUCTEMBEIL.

CamocrosiTesibHas padoTa 6
BrinosiHeHue 3a1aHUi U1 CaMOIIOITOTOBKH MO
TEeMeE.
KoHncyabranuu 4
BCET'O 136

s xapakmepucmuxu yposHs 0C80EHUs YUeOHO20 MAMEPUANA UCTIONb3YIOMCSL Cledyioujue
0003HaveHUsL:

1. — osnaxomumenvHulil (Y3Hasanue paree u3yyeHHvIX 00EKMOB, CEOUCMSE),

2. — penpoOdyKmuemwlil (8bINOJIHEHUE 0esmelbHOCIU NO 00pa3yy, UHCMPYKYUU UIU NOO
PYKOB0OCMBOM) 3. — NPOOYKMUBHBIU (NAAHUPOBAHUE U CAMOCMOAMENbHOE GbINOIHEHUE
oesmenbHOCmU, peuleHue npodeMHbIX 3a0a)
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Conep:xanue pa3aejioB M CHUILTHHbBI
3aHATHSA JIEKINOHHOI0 THIIA

Ne

pasn
ena

Haunmenoan
W€ pa3iesoB
U TEM

Coneprxanue pazaena

®opmMma
TEKYILIEro
KOHTPOJIS

2

3

4

1 cemecmp

Bsenenue

®dusnka — ¢(yHIaMEeHTalIbHas HayKa O IPUPOJE.
EcrecTBeHHO-Hay4HBIN METOJ ITI03HAHUS, €T0 BO3MOXKHOCTH U
IPaHULbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IIpoLIEcCce
MO3HaHUs IpUpPoabl. MoaenupoBaHue (U3NIECKUX SIBICHUHA U
poueccoB. Ponb dkcriepuMeHTa U TEOpUH B IpoOLEcce
1o3HaHus npuposl. Pusnueckas BenuunHa. [lorpemnoctu
u3MepeHuit pusnueckux BelnyuH. Guznyeckue 3aKOHbI.
I'panuibl mpuMeHUMOCTH (PU3HUECKUX 3aKOHOB. [loHsATHE 0
¢busnveckoil kapTuHe MHpa. 3HaYeHHE PU3UKU TIPH OCBOCHUH
npodeccuii CI1O u cnennansruocreit CI1O.

vV, T

Mexanunka

Kunemaruka. Mexanndeckoe npuxenue. [lepememenue. [1yts.
Ckopoctb. PaBHOMEpPHOE NIPSAMOJIMHENHOE ABUKCHHUE.
Yckopenue. PaBHonepeMeHHOE IPSIMOJIMHENHOE IBUKEHUE.
CBoboaHoe nagenue. [IBuxeHue Tena, OpoleHHOro noj yriaiom
K FOpU30HTY. PaBHOMEpPHOE IBUYKEHUE 110 OKPYKHOCTH.
3akonbl Mexanuku HerotoHa. IlepBbiii 3akoH HetoTona. Cuna.
Macca. Umnynsce. Bropoit 3akoH HetoToHa. OCHOBHOM 3aKOH
KJIacCM4eCKOoM AUHaMuKH. Tperuii 3akoH HeloToHa. 3akoH

BCCMUPHOT'O TATOTCHUS. rpaBI/ITaI_II/IOHHOC moite. Chita TSKECTH.

Bec. CniocoOb1 u3mepenust macchl Tel. CHUITbl B MEXAHUKE.

3aKOHBI COXPAHCHUS B MCXAHUKCE. 3akoH COXPAaHCHUA UMITYJIbCA.

PeaktuBHOe aBmkeHue. Pabora cuinel. PaboTa noTeHInambHbIX
cwil. MomHocts. OHeprus. Knnernueckas sHeprusi.
[ToTenunanpHas 3Heprus. 3aKOH COXpPaHEHUsI MEXaHUUECKOMN
sHepruu. [IppuMeHeHne 3aKOHOB COXPAHEHMUS.

JlemoHCTpanuu

3aBUCUMOCTb TPAEKTOPUHU OT BEIOOpA CUCTEMBI OTCUETA.

Buibl MEXaHUYECKOTO IBUKEHUS.

3aBHCHUMOCTb YCKOPEHHS TENa OT €r0 MacChl U CHJIBL,
nercTBytolel Ha Teno. CloxeHue cuil.

PaBeHCTBO ¥ MPOTUBOIIOIOKHOCTD HANIPABJICHUSI CUJ IEHCTBUSA
Y IPOTUBOJIEUCTBUS. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT
nedopmanuu. Cumsl TpeHust. Hesecomocts. PeakTuBHOE
nBrkeHue. llepexon noreHIManbHOM SJHEPTUHY B KUHETUYECKYIO
1 o0paTHo.

VY, KP
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OcHOBBI
MOJICKYJISIPH
oif pu3uKu n
TEPMOIMHAM
UKH

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. MneanbHblii ras.
OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.
Pa3mepsl 1 Macca MOJIEKYII M aTOMOB. bpOyHOBCKOE JBUYKEHUE.
Juddyzus. Cunbl ¥ 3HEPrUs MEKMOJIEKYIIIPHOTO
B3auMoieicTBus. CTpoeHHe ra3000pa3HbIX, KUIKUX U TBEPIBIX
Tenn. CKOPOCTH JBUKEHHSI MOJIEKYJI M UX U3MEPEHUE.
Wneanbubiii ras. [laBnenue raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOM TeopuH ra3os. TemnepaTypa u ee
nu3Mepenue. ['a3oBbie 3aK0HBI. AOCOTIOTHBIN HYIb
TeMneparypsl. TepMoauHaMUYecKas [IKajaa TEMIIEPaTypshl.
YpaBHEHHE COCTOSIHUSA UACAIBHOIO raza. MossipHas razosast
IIOCTOSIHHAS.

OcHoBbl TepMOAMHAMUKHU. OCHOBHBIE IOHATHS U ONIPEACICHUS.
BHyTpeHHss sHEprus cucteMbl. BHyTpeHH:s SHEprust
uaeasbHOro raza. Pabora u reruora kak GpopMel epegadn
sHepruu. TennoeMKocTs. Y ienbHas TEIIOEMKOCTb. Y paBHEHHE
TeruioBoro Oananca. [lepoe Hayano TepMOIUHAMUKY.
Anmnabatuslii mpouecc. [IpuHIMN 1eHCTBUS TEMJIOBON MAIIUHBI.
KIIJ] TeruioBoro nsurateins. Bropoe Hayano TepMOAMHAMHUKH.
TepmoauHaMuueckas mKana remneparyp. XoJa0IHIbHbIE
MauHbl. Tenossie npuratenu. OxpaHa IpUPOJIBL.

CgoiictBa napoB. Ucnapenue u konaeHcanus. HaceimenHbii
nap ¥ ero cBoicTBa. AGCOIIOTHAs M OTHOCUTEJbHAS BIAXKHOCTb
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTb TEMIIEPATYPhI
KMIIEHHUs OT AaBiieHus. lleperpeTsiii nap u ero UCNoiIb30BaHUE B
TEXHHUKE.

CaolicTBa )XKHIKOCTEN. XapaKTEPUCTUKA KHUAKOTO COCTOSHUS
BeniecTBa. [{oBepXHOCTHBIN CIIOM KUAKOCTU. DHEPrus
IIOBEPXHOCTHOTO CJI0sl. SIBJIEHNS HA TPaHUILIE KUAKOCTHU C
TBepAbIM TenoM. Kanuisipueie siBneHus.

CaolicTBa TBEpABIX Te. XapaKTEPUCTUKA TBEPIOTO COCTOSHHUS
BELIECTBA. YIIPYI'He CBOMCTBA TBEPBIX Tel. 3aKkoH ['yka.
MexaHnueckne cBOMCTBA TBEPABIX Tell. TennoBoe paciupenme
TBEPABIX TEJ U )XUAKOocTeN. [ImaBieHne n KpucTaum3anus.
JemMoHcTpanuu

JIBmxenue 6poyHoBckux vactuil. Juddysus. Mzmenenune
JIaBJICHUS ra3a ¢ U3MEHEHUEM TEMIIEPATYPHI IPU IOCTOSTHHOM
o0beme. 3orepmuueckuii u n300apHbIN mpoueccsl. M3zmenenue
BHYTpPEHHEH 3HEPruu TeJ MpU coBepieHnH padoTel. Moaenu
TEIUIOBBIX JBuraresneil. Kumnenve Boabl npyu NOHMKEHHOM
nasieHuu. [lcuxpomerp u rurpomerp. SIBneHus
MTOBEPXHOCTHOTO HATSDKEHUS M cMaunBaHus. Kpucramisl,
amMop(QHbIe BEIIEeCTBA, KHUJIKOKPHUCTAUTMUECKUE TENa.

vV, T

OnexTpoauH
aMHKa

DNEeKTpUUECKUil TOK B MeTaJIax. DIEKTPOHHBIH ra3. Pabora
BBIXOZA. DJIEKTPUUECKUH TOK B DJIEKTPOJIUTAX. DIEKTPOIH3.
3axonbl Papanes. [IpuMeHeHne a51eKTpon3a B TEXHUKE.
DOneKTpUYECKUH TOK B ra3zax u Bakyyme. Monusamnus raza. Buuel
ra3oBbIx pa3psaaos. [Tonstue o mnasme. CBoiicTBa U

V, KP
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MIPUMEHEHHUE IEKTPOHHBIX MTYYKOB. DIEKTPUUECKUN TOK B
nosynpoBoiHuKax. CoOcTBeHHas: IPOBOAUMOCTh
MOJIYTIPOBOTHUKOB. [10TyIIpOBOTHUKOBEIE TPHUOOPEI.
DIIEKTPUYECKOE MOJIe. DICKTPUUYECKHUE 3apsibl. 3aKOH
coxpaHeHus 3apsna. 3akoH Kynona. Dnexrpuueckoe nosie.
HanpsixennocTs anektpudeckoro nosis. [Ipunnun
CYNEpIO3UIHHU ToJIel. PaboTa cuil 3IeKTpOCTaTUYECKOTO MOJIS.
[Torenuan. Pa3HOCTh MOTEHIMATIOB. DKBUIOTECHIIMATIbHbIE
noBepxHOCTU. CBSA3b MEXY HAIPSHKEHHOCTBIO U Pa3HOCTHIO
MMOTEHIMAJIOB 3JIEKTPUYECKOrO MoJs. J(uanekTpuku B
anexTpudeckom noie. [lonsipuszanust AMIIEKTPUKOB.
[IpoBoHMKY B 3nekTpudeckoM noje. KonaeHncaTopsl.
CoenuHeHne KOHJICHCATOPOB B 0aTapero. DHeprus 3apsyKeHHOTO
KOHJIEHCATOpa. DHEPrus dJIEKTPUUYECKOTO MOJIS.

3aKOHBI MOCTOSTHHOTO TOKA. Y CJIOBUSI, HEOOXOIUMBIE JIJIst
BO3HUKHOBEHMS U MOAJIEPKAHUS dJIEKTpUUecKoro Toka. Cuia
TOKa U IJIOTHOCTBh TOKa. 3akoH OMma /i ydacTka 1enu 0e3
O/JIC. 3aBUCHUMOCTD 3JEKTPUUYECKOTO CONMPOTUBIIEHUS OT
Marepuaia, JJIMHBI U IUIOMIAI1 TONEPEUHOTO CeUCHUS
MIPOBOJIHHUKA. 3aBUCUMOCTb 3JIEKTPUUYECKOTIO COIIPOTUBIICHUS
MIPOBOIHUKOB OT TEMIIEPATyphl. DIEKTPOABIIKYIIAs CHIIa
HCTOYHHKA TOKa. 3akoH OMa mid moitHod nenu. CoeguHeHne
poBoAHUKOB. COeAMHEHNE HCTOYHUKOB JICKTPUUECKOM
sHepruu B Oatapero. 3akoH Jxoyns—IJlenna. Pabora u
MOIIHOCTB 3JIEKTPUYECKOr0 TOKA. TermoBoe AeHCTBUE TOKA.
DNeKTpUUECKU TOK B MOTynpoBoAHHKaX. CoOCTBeHHAs
MIPOBOIUMOCTD MOJTYIPOBOIHUKOB. [10IyTIpOBOTHUKOBBIE
pUOOPBHI.

MarnuTHoe nojie. BekTop HHAYKIIMU MarHUTHOTO TOJISI.
JlelicTBME MarHUTHOTO IOJIS1 HA NIPSAMOJIMHENHBINA TPOBOAHUK C
ToKOM. 3akoH Amnepa. BzaumoneiictBue TokoB. MarHUTHBIIM
noTok. PaboTta mo nepemenieHuIo MpoBOAHUKA C TOKOM B
MAarHUuTHOM noJie. [{elicTBue MarHuTHOTO MOJISI HA JIBHXKYIIANCS
3apsn. Cuna Jlopenua. Onpezenenue yAaelbHOro 3apsjia.
YckopuTenu 3apsKEHHBIX YaCTHIL.

DneKTpoMarHuTHast UHIAYKIUS. DIEKTPOMarHuTHasT MHIYKITHUSI.
Buxpesoe anekrpuueckoe noie. CaMOMHAYKIUSA. DHEPIUs
MarHUTHOTO TIOJIA.

Jlemoncmpayuu

B3anmoneiictue 3apsskeHHbIX Tell. [[poBoHUKY B
AIEKTPUUYECKOM ToJie. JIUAIEKTPUKH B DJIIEKTPUUECKOM I0JIE.
Konnencaropsl. TemnoBoe AeiMCTBHE AIEKTPUIECKOTO TOKA.
CobcTBeHHAs U TPUMECHAsI TPOBOAMMOCTH TTOTYITPOBOTHUKOB.
[TonynpoBoauukoBsiil 1uoj. Tpan3uctop. OnsiT Dpcrena.
B3aunmopeiicTBre MpoBOIHUKOB € TOKaMU. OTKIOHEHUE
AJIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM. DJIEKTPOBUTATEIb.
DNEeKTPOU3MEPUTENbHBIE TPUOOPHL. DIEKTPOMArHUTHAS
nHayknua. Onsitel @apazes. 3apucumocts DJC
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CaMOUHIYKITUU OT CKOPOCTH U3MEHEHUS CHIIBI TOKA U
WHIYKTUBHOCTH MPOBOIHUKA. PaboTa anekrporeneparopa.
Tpancdopmarop.

2 cemecmp

Konebanusa
" BOJIHBI

Mexanunueckue konebanus. KonebarenpHoe 1BUXEHUE.
INapmonnueckue konedanusi. CBOOOAHbIE MEXaHUYECKHE
KoseOanus. JInHelHbIe MEXaHMUECKUE KOoeOaTeIbHbIE
cuctemsbl. [IpeBpailienre sHepruu npu KoaedareabHOM
nBkeHUH. CBOOOIHBIE 3aTyXarOIINEe MEXaHUYECKHE
KojeOaHus. BeiHyX/1eHHbIE MEXaHNYECKHe KoJeOaHu .
VYupyrue Bonssl. [lonepeunblie U Npoa0IbHbIE BOJIHBIL.
XapakTepruCTUKHU BOJIHBL. Y paBHEHUE TUIOCKOU OeryIeii BOIHBI.
Wutepdepennus Boan. [Tonarue o qudpakuuu BoiaH. 3ByKOBbIC
BOJIHBI. YIIbTPa3BYK U €ro MpUMEHEHHE.

DneKkTpoMarHuTHeIe kosiebanusi. CBOOOHBIC
ANEeKTpOMarHuTHeIe Konebanus. [IpeBpaiienue sHepruu B
K0J1e0aTeIbHOM KOHTYpE. 3aTyXarollue 3JIeKTPOMarHuTHbIE
kojeOanus. ['eneparop He3aTyXarluX JIeKTPOMarHUTHBIX
KojeOaHuil. BeIHyXI€eHHBIE AJIEKTPUUECKHE KOJIEOAHHUS.
[Tepemennsblit TOK. I'enepaTop nepeMeHHOro Toka. EMkocTHOE U
WHIYKTUBHOE COIPOTUBIIEHUS IEPEMEHHOTr0 TOKa. 3akoH Oma
JUISL BIEKTPUYECKOM LIeTn IepeMeHHOoro Toka. Pabora u
MOIIIHOCTh IIEPEMEHHOT0 TOKa. [ 'eHepaTophl ToKa.
Tpancpopmaropsl. Toku Beicokoi yacToThl. [lonyuenue,
nepesiaya U pacrpeiesieHue 3JIeKTPOIHEPTUH.
DNeKTpOMarHUTHHIE BOJIHBI. DJIEKTPOMAarHUTHOE 1OJI€ KaK
0coOBIif B MaTepuu. DIEKTPOMarHUTHbIE BOJIHBL. Bubparop
I'epua. OTKpbITHIN KOeOaTeNnbHbIN KOHTYp. 300peTenne
paaguo A.C. IlonoBeM. [Tonsitue o paguocsasu. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH.

JlemoHCTpanuu

CB00O/IHBIE U BBIHYX/IEHHBIE MEXaHUUECKUE KOJIeOaHMsI.
Pe3onanc. OOpa3oBaHue U pacipoCTpaHEHHE YIIPYTUX BOJIH.
Yacrora kosje0aHMi ¥ BICOTA TOHA 3BYKA.

CBoOoaHBIE IEKTpOMArHuTHBIE Kosiebanus. OciuiorpaMma
IIepeMEHHOT0 ToKa. KoHZeHcaTop B 11enu NEPEMEHHOTO TOKA.
Karymika nHIyKTUBHOCTH B LIETIM IEPEMEHHOT0 TOKa. Pe3oHaHc
B IIOCJIEZI0BATEIbHOM IIEMH IEPEMEHHOT0 ToKa. M3nyuenue u
IIPUEM DJIEKTPOMArHUTHBIX BOJIH. PaanocBsss.

OnTuka

IIpupona cera. CKOpOCTh paclpOCTPAHEHUS CBETA. 3aKOHBI
OoTpakeHus u npesomieHus ceeta. [lonmHoe orpaxkenue. JIH3bL
I'na3 xak ontuyeckas cucrema. OnTHuecKue NpruoOopHlI.
Bonnogsie cBoiicTBa cBeta. luTepdepen s caera.
KorepentHocTh cBeTOBBIX Tyueil. UHTepdepeHins B TOHKUX
mneHkax. [Tonocel paBHo# Tonumuel. Konbua HetoToHa.
Hcnonb3oBanue MHTEp(EPEHIIUN B HAYKE U TEXHHKE.
Hudpakius ceera. Judpakius Ha eIy B TapauieTbHbIX
nyyax. udpaknuonnas peuerka. [lonsitue o ronorpadumu.
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[Tonspusanusa nonepeunsix BosH. Ilonspusanus ceera.
JBoiinoe nydenpenomiienue. [lonspouast. Jucnepcus ceera.
Bunel cnextpos. Criektpsl ucnyckanusi. ClieKTpbl OTIOLIEHUS.
VYaerpaduoneroBoe u HHPpPaKpacHOE U3ITYyUEHHUS.
Pentrenosckue syan. VX npupoza v CBOMCTBaA.

JlemoHCTpanuu

3aKOHbI OTpAyKEHUS U IIpesaomiieHus ceera. [lonHoe BHyTpeHHee
orpaxkenue. Onruyeckre npudopsI.

Wutepdepennus cera. Audpaxmus ceeta. [lonspuzamus ceera.
[Tonydenue cnexkTpa ¢ noMoibto npusmsl. [loayuenue criekrpa
C MMOMOUIBIO TU(PPAKIUOHHOM pemeTKu. CIeKTPOCKOTI.

6 OcCHOBBI vV, T
NuBapuaHnTHOCTb MOJYJIsi CKOPOCTH CBETA B BaKyyMe.
CHCHHATLHO [Toctynatel DiiHmTeNHA. [IpocTpaHCTBO M BpeMs crielnaabHON
1 Teopud TEOPHUH OTHOCUTENBHOCTU. CBSI3b MACChl U SHEPTUH CBOOOIHOM
OTHOCUTEIE | e rrne. DHeprus moKosl.
HOCTH
7 DneMeHTbI KBanToBas ontuka. TemtoBoe n3nydenue. Pacnpenenenue vV, T
KBaHTOBOH SHEPIUH B
bu3uKu CIeKTpe a0COMIOTHO Y€pHOTo Tena. KBaHTOBas runoresa
[lnanka. @OTOHBI.
Buemnnii ¢porosnexrpudeckuii apdexr. BHyrpenHmii
dhoTodrddexr. Tumpl
¢dotosnemenToB. [laBienue cera. [loHsATHE O KOPIYCKYISPHO-
BOJIHOBOM Ipupo/jie
CBETa.
®usuka atoma. Pa3Burtre B3IJIA10B HAa CTPOCHUE BEILIECTBA.
3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTpax Boaopoja. SnepHas
mozenb aroma. OmBITE
3. Pesepdopaa. Mozaens aroma Bogopozaa no H.bopy. I'unoresa
ne bpons.
CootHouenue HeonpeaenéHHoctel [ eitsenOepra. KBanToBble
TE€HEPATOPBI.
8 DBOJIOIIHS Crpoenue u pa3sutue Beenennoit. TemHast Matepus u TeMHast VY, KP
Bcenennonn | aHeprus. Hama 3Be3nHas cucrema — [Nanaktuka. [Ipyrue

ranaktuku. beckoneunocts Beenennoit. [lonsitue o
kocmouioruu. Pacmmpsromasics Beenennas. Monens ropsiueit
Bcenennoii. Ctpoenue u npoucxoxaenue ['anakTuk.
Opomronus 3Be31. I'nnoresa npoucxoxaenus ConHeuHon
cuctembl. TepmosiepHblil cunres. [Ipobiema TepmosiepHoit
sHepreTuku. JHeprus CoiHIa U 3B€3/]. DBOJIIOLNS 3BE3 /.
[Tpoucxoxnenre COMHEYHON CUCTEMBI.

JlemoHCTpanuu

Conneunas cucrema (Mozens). dororpaduu miaHer,
CEJIaHHbIE C KOCMUYeCKUX 30H10B. Kapra JIyHbI 1 1utaHerT.
Ctpoenue u 3BomtonMs BeenmeHHo.

[Ipumeuanue: T — TectupoBanue, P — Hanucanue pedepara, ¥ — yctHbiit onpoc, KP — koHTposabHas

pabora
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3aHATHS CEMUHAPCKOI0 THIIA

No
pas
Jen

a

HaunmenoBanue
pa3AeioB U TEM

Coneprxanue pazaena

®opmMma
TEKYILEro
KOHTPOJIA

1

2

3

4

1 cemecmp

Bsenenue

®du3nka — GyHIaMEHTAIbHAS HAyKa O MPUPOJIC.
EcTtecTBeHHO-HAY4YHBIN METOJ IO3HAHHUS, €0 BO3MOKHOCTH
U TPaHUIbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHUSI B
IpoLecce No3HaHus nNpupoel. Moaenuposanue
(bu3NUeCKUX SIBICHHUH U mpoieccoB. Pojb skcrepuMenTa u
TEOpHUU B IPOLECCE MO3HAHUA NpUpobl. Pusndeckas
BennuuHa. [lorpemnoctr n3mepeHuit pu3nyecKux BEINIHH.
dusnueckue 3aKoHbIL. [ paHUIIBI TPUMEHUMOCTH QU3NIECKUX
3akoHOB. [ToHsATHE O PU3HUEcKOl KapTHHE MUpa. 3HaYEHUE
¢usuku npu ocoenun npodeccuii CI10 u cnennanbHOCTEH
CIIO.

Mexannka

Kunematuka. Mexannueckoe npuxenue. [lepemenmenue.
ITyts. CkopocTh. PaBHOMEpPHOE IPSAMOIMHENHOE IBUKECHHE.
Yckopenue. PaBHonepeMeHHOE TPSMOJIMHEUHOE IBUKEHHUE.
CBobonHoe nasenue. [IBuxeHue tena, OpoIeHHOro noj
YIJI0M K TOPU30HTY. PaBHOMEpHOE IBUYKEHHE 110
OKPYKHOCTH.

3axonbl MexaHuku Hetorona. I1epBbiii 3akoH HbroToHA.
Cuna. Macca. Umnynsc. Bropoii 3akon HeroTona.
OCHOBHOM 3aKOH KJIaCCUYECKOM TMHAaMUKU. TpeTuil 3aKoH
HeroToHa. 3aK0H BCEMUPHOTO TArOTEHHU. [ paBUTAIIMOHHOE
niosie. Cuna Tspkectu. Bec. CiocoOb m3MEpeHUst MacChl TEI.
Cunel B MEXaHHUKE.

3aKOHBI COXPAHEHHUS B MEXaHUKE. 3aKOH COXPaHEHUS
umnynbca. PeaktuBHoe nBuxenue. Pabora cumsl. Pabora
MOTEHLUAIbHBIX cUil. MomHocTh. DHeprus. Kunernueckas
sHeprus. [loreHnmanbHas sHEprus. 3aKOH COXpaHEHUS
MEXaHN4YeCKOM 3Hepruu. [I[puMeHeHne 3aKk0HOB COXPAHEHHUSL.
JemMoHcTpanuu

3aBUCUMOCTb TPAEKTOPUHU OT BbIOOpA CUCTEMBI OTCUETA.
Buibl MEXaHUYECKOTO IBUKEHUSI.

3aBHCHUMOCTh YCKOPEHHUS Tejla OT €ro Macchl U CUJIBL,
necTBytoiel Ha Teno. CloxkeHue cui.

PaBeHCTBO ¥ IPOTUBOIIOIOKHOCTH HAIIPABJICHUS CUIT
JEUCTBHS U IPOTUBOACUCTBUSA. 3aBUCUMOCTD CHIIBI
ynpyroctd ot negopmanuu. Cuisl TpeHust. HeBecomocTs.
PeaktuBHOE aBmxeHue. [lepexoq moTeHIMAIBHOM SHEPTUU B
KHMHETUYECKYIO M 00paTHO.
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OcHOBBI
MOJICKYJIIPHOU
¢bu3uku u
TEPMOJIUHAMUKU

OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM Teopuu. MneansHblit
ra3. OCHOBHBIE ITOJIOKECHHSI MOJIEKYJIIPHO-KHHETUYECKOU
teopuun. Pazmepsl 1 Macca MOJIEKYN U aTOMOB. BpoyHOBCKOE
newkenue. b dysus. Cumsl u SHEPruUs
MEXMOJIEKYJIIPHOT0 B3auMoielcTBusa. CtpoeHue
ra3000pa3HbIX, )KUJIKUX U TBepAbIX Tesl. CKopocTH
JBUKEHUS MOJIEKYJI U UX U3MepeHue. VneanbHslii ras.
Jasnenune raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KUHETHUYECKON TEOpHUH ra3oB. Temrieparypa u ee u3sMepeHue.
["a30BbIe 3aKOHBI. AOCONIOTHBIN HYJIb TEMIIEPATyPHI.
TepMmoauHaMHuuecKas IIKaJla TEMIIEpaTyphl. Y paBHEHHE
COCTOSIHHMS MI€aIbHOrO ra3a. MossipHas ra3osas
IIOCTOSIHHAS.

OcHoBbI TepMOAMHAMUKH. OCHOBHBIE IOHATHS U
onpeneneHus. BHyTpeHHsIs dHeprus cucreMsl. BHyTpeHHs
SHeprus uaeanbHoro rasa. Pabora u temiora kak (popmbl
repeiayn SHepruu. TermioeMKOCTh. Y IeTbHas
TEIJIOEMKOCTb. Y paBHEHHE TerioBoro Oananca. [lepsoe
Hayajio TepMoauHaMuKu. AnnabaTtHsiil nponecc. [IpuHnmn
neiicreus tennosor MamuHbl. KIIJ[ TeruioBoro nsurareis.
Bropoe Hauano repmoauHamuku. TepmoanHamMudeckas
LIKaja TeMIeparyp. X0JO0AUIbHbIE MAIMHbI. TernoBbie
neurarenu. OxpaHa npupo/bl.

CaoiicTBa napos. Mcnapenue u KOHIEHcaLMsl.
HacpleHnHs1ii nap 1 ero cBocTBa. AOGCONIOTHAS U
OTHOCHTEJIbHAS BIIAXKHOCTb BOo3ayxa. Touka pocel. Kunenue.
3aBUCUMOCTh TEMIIEPATyPhl KUIIEHUS OT JaBJICHHUS.
Ileperpetslil map 1 €ro UCIOJIb30BAHUE B TEXHHUKE.
CaoiicTBa )xuIKOCTEH. XapaKTEepUCTUKA KUAKOTO
COCTOsIHMA BellecTBa. [I0BEpXHOCTHBIN CIIOM JKUAKOCTH.
DHeprus MOBEPXHOCTHOTO cJlosl. SIBIE€HUS Ha TPaHUIIE
KHUAKOCTHU C TBEPABIM TesioM. KanwsipHele ABIIeHNUS.
CaoiicTBa TBEpBIX TeJl. XapaKTepUCTHKA TBEPJOTO
COCTOSIHMS BEILIECTBA. Y IPYTHE CBOWCTBA TBEPIBIX TEJI.
3akoH ['yka. MexaHnueckue CBOMCTBA TBEPBIX TEII.
TeruoBoe paciiupeHre TBEPABIX TEII U KUIAKOCTEH.
[InaBneHne u KpUCTAUIA3ALIHNS.

JlemoHCTpanuu

JIBmxenue OpoyHoBckux yactuil. Juddys3us. zmenenune
JTaBJICHUS ra3a ¢ U3MEHEHUEM TEMIIEpaTyphl IpU
MOCTOSIHHOM o0beMe. M3oTepmuueckuii u n3006apHsbIii
nporeccsl. Mi3MeHeHne BHYTPEHHEN DHEPIUH TEIl IIPU
coBeplIeHUH padoThl. MozieNn TeIOBBIX ABUraTeNIeH.
Kunenue Bozb! Ipy NOHMKEHHOM JaBieHuH. [Icuxpomerp u
TUTpOMETD. SIBIEHUS TOBEPXHOCTHOTO HATSKEHUS U
cmaunBanus. Kpucranisl, amop(HbIe BellecTBa,
KHUJKOKPUCTAININYECKHUE TENA.

v, T
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DneKkTpoAuHAMU
Ka

DJNEeKTpUYECKUil TOK B MeTaiaX. DJIeKTPOHHBIN ra3. Pabora
BbIX0/1a. DJIEKTPUUECKHUI TOK B 3JIEKTPOJIUTAX. DIEKTPOJIN3.
3akonbl Dapazes. [[pumeHeHue 371eKTpoOIN3a B TEXHUKE.
DIEeKTpUYECKHI TOK B ra3ax u Bakyyme. Mlonuzanus rasa.
Bunel razoBeix paspsanos. [lonstue o miasme. ColicTBa U
MIPUMEHEHHUE IEKTPOHHBIX ITYYKOB. DIEKTPUUECKUNA TOK B
nosrynpoBoiHuKax. CoOCTBEHHAs TPOBOANMOCTh
MOJIYIPOBOIHUKOB. [101TynpoBOIHUKOBEIE TPHUOOPHI.
DNEKTpUUECKOE MOoJIe. DIEKTPUUECKUE 3apsAbl. 3aKOH
coxpaHeHus 3apsna. 3akoH Kynona. Dnekrpuyeckoe mnosie.
HanpsixeHHOCTB 351ekTpryeckoro nois. [Ipunnun
CyIeprno3uiuu noyuen. PaboTa cui 31eKTpocTaTHYECKOro
nost. [lorennuan. PasHocTs moTeHnnanos.
OKBUIIOTEHIUAJIbHBIE TOBEPXHOCTH. CBA3b MEKAY
HaIPsHDKEHHOCTBIO M Pa3HOCTHIO MOTEHIIUAJIOB
3IEKTPUUECKOTO NOJIA. [IN3IEKTPUKHU B 3EKTPUUECKOM
nosie. [onspusanus nusnektpukos. [IpoBoaHuKY B
anekrpuyeckoMm none. Konaencaropsl. CoenuHenue
KOHJICHCAaTOPOB B OaTapero. DHEeprus 3apspKeHHOTO
KOHJICHCATOPa. DHEPTHUs AIEKTPUUYECKOTO TOJIS.

3aKOHbI IOCTOSIHHOT'O TOKA. Y CJI0BUS, HEOOXOUMBIE JJIs1
BO3HUKHOBEHHMS U MOJACPKAHUS SJIEKTPUUECKOTO TOKA.
Cuna Toka U INIOTHOCTh TOKa. 3akoH OMa i yyacTKa Henu
6e3 D/1C. 3aBUCHUMOCTb 3JIEKTPUUECKOT0 CONPOTUBIIEHUS OT
MaTepuaia, JUIMHbI U IO MTONEPEYHOTO CEUEHUS
MIPOBOJIHHUKA. 3aBUCUMOCTD AJIEKTPUUECKOTO COITPOTUBIICHUS
MIPOBOJHUKOB OT TEMIIEpPaTyphl. DIEKTPOABMKYIIAs CUila
HCTOYHUKA TOKA. 3akoH OMa I ITOJIHOM LIETIH.
Coenunenne npoBoJHUKOB. CoeMHEHHE UCTOYHUKOB
JIEKTPUUECKON FHEpTruu B OaTapero. 3akoH JKoymns—
Jlenua. Pabota 1 MOITHOCTB 3JIEKTPHUUECKOT0 TOKA.
TemnoBoe neiicTBUE TOKA. JNEKTPUUECKUHN TOK B
nostynpoBoiHuKax. CoOcTBeHHas: IPOBOAUMOCTh
MOJTYIIPOBOIHUKOB. [ToynpoBOIHUKOBBIE TIPUOOPEI.
MaruutHoe none. BeKTop HHIYKIIMM MarHUTHOTO MOJIS.
JleficTBHE MarHUTHOTO TOJI HA MIPSIMOJIMHENHBIN
IIPOBOJHMK C TOKOM. 3akoH Ammnepa. Bzanmonelicteue
TOKOB. MarHuTHBIM MoTOK. PaboTa 1o nepemenieHunto
IIPOBOJHMKA C TOKOM B MAarHUTHOM noJie. [leficTBue
MAarHUTHOTO TMOJIS Ha ABMKYyIuiics 3apsan. Cuna Jlopenia.
Onpenenenne yaenbHOro 3apsaa. Y CKOpUTENH 3apsKEHHBIX
YacTHUILI.

OneKTpOMarHuTHas UHAYKIHS. DJI€KTPOMarHUTHAsI
uHaykuus. Buxpesoe anektpuueckoe nosue. CaMOUHTYKITHS.
OHeprus MarHUTHOTO TOJIS.

Jlemoncmpayuu

B3aumoneiicTBue 3apsskeHHBIX Teq. [IpoBogHMKH B
ANEKTPUYECKOM ToJ1e. J(UAIEKTPUKH B AIEKTPUUECKOM IIOJIE.

VY, KP
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Konpnencaropsl. TemnoBoe AeiCTBUE AIEKTPUUECKOTO TOKA.
CobcTBeHHAs U pUMECHasi TPOBOAUMOCTh
IIOJIYIIPOBOXHUKOB. 110JIyIIpOBOJHUKOBBIN TUOA.
Tpanzucrtop. OnsiT IpcTena. Bzaumoneiictsue
MIPOBOTHUKOB C TOKaMU. OTKIIOHEHHUE 3JEKTPOHHOTO ITyYKa
MAarHUTHBIM MOJIEM. DJIEKTPOABUTATEIb.
DeKTpou3MepHUTEIbHbBIE TPHUOOPHI. DIEKTPOMarHUTHAS
unaykiusa. Oneitel @apanes. 3aBucumocts I/C
CaMOMHAYKIIUU OT CKOPOCTH U3MEHEHUSI CUJIbI TOKA U
WHIYKTUBHOCTH MPOBOIHUKA. PaboTa anekrporeneparopa.
Tpanchopmarop.

2 cemecmp

Konebauus u
BOJIHBI

Mexanunueckue konebanus. KonebarenpHoe 1BUXEHUE.
I'apmonnueckue konedanus. CBoOOOIHbIE MEXAHUYECKHE
KoseOanus. JInHeHbIe MeXaHU4YeCcKre KojieOaTeIbHbIC
cucreMsl. [IpeBpalieHne sHepruu npu KojaedaTeIbHOM
nBkeHUH. CBOOOIHBIE 3aTyXarOIINe MEXaHUYECKHE
KosiebaHus. BeIHYKIeHHbIE MEXaHUYECKUE KOJIeOaHMsl.
VYupyrue Bonssl. [lonepednsie ¥ NPOAOIbHBIE BOJIHBI.
XapakTepUCTUKHU BOJHBI. Y paBHEHUE MJIOCKOH Oerymieit
BosTHEIL. MIHTEepdepennus BoiH. [Torstre o nudpakunu
BOJIH. 3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €T0 IPUMEHEHHUE.
DneKkTpoMarHuTHeIe kosiebanusi. CBOOOHBIC
JIeKTpOMarHuTHbIe kojebanus. [IpeBpaienue snepruu B
K0J1e0aTeIbHOM KOHTYpE. 3aTyXarollue 3JIeKTPOMarHuTHbIE
KosiebaHus. ['eHepaTop He3aTyXaromuX JEeKTPOMarHuTHBIX
KojeOaHuil. BeIHyXI€eHHBIE AJIEKTPUUECKHE KOJIEOAHMUS.
IIepemeHHBIH TOK. I'eHEepaTOp NEPEMEHHOTO TOKA.
EMKOCTHOE ¥ MHIYKTUBHOE COIPOTUBIIEHUS IEPEMEHHOTO
ToKa. 3akoH OMma JUIsl 2JIEKTPUUECKOH LIETTH IEPEMEHHOTO
Toka. PaboTa u MOIIHOCTE EpeMEeHHOT0 TOKa. ['eHepaTopsl
Toka. Tpancdopmaropsl. TOKM BBICOKON 4aCTOTHI.
[Tonyuyenue, nepenaya u paclnpeeseHue dJIEKTPOIHEPTUN.
ONEeKTPOMAarHuTHbIE BOJHBI. DJIEKTPOMAarHUTHOE 110JIE€ KaK
0COOBbIN BUA MaTepUU. DIEKTPOMArHUTHbIE BOJIHBI.
Bubpatop I'epria. OTKpBITHINA KOJI€OATENbHBIA KOHTYP.
Nzobperenue panuo A.C. [Tonoseim. [TousTre o
paauocssasy. [IpuMeHeHne IeKTPOMarHuTHBIX BOJIH.
JlemoHCTpanuu

CB00O/IHBIE U BBIHYX/ICHHBIE MEXaHUUECKUE KOJIeOaHMsI.

Pe3onanc. O0Opa3oBaHue U pacipoCTpaHEHHE YIIPYTUX BOJIH.

YacroTa koiebaHuii U BBICOTa TOHA 3BYKA.

CB0oOOAHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.
Ocuumiorpamma rnepeMeHHoro Toka. Konaencarop B uenu
HepeMeHHOFO TOKa. KaTymKa I/IHJIYKTI/IBHOCTI/I B IICIAN
MepEMEHHOT0 TOKa. Pe30HaHC B MOCIe10BaTeIbHON LIEMU
IIEPEMEHHOTO TOKa. M3i1ydeHue u npruem
3JIEKTPOMArHUTHBIX BOJH. PainocBs3b.
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OnrTuka

IIpupona ceeta. CKOpoCTh pacIpOCTPAHEHUS CBETA. 3aKOHBI
OTpakeHHUs U IperaoMieHus ceeta. [TonHoe oTpaxeHue.
JIunsel. ['na3 kak ontryeckas cucremMa. Onruyeckue
pHUOOPBHI.

BonHoBEIE cBOlicTBa cBeTa. MIHTEpdepeHus cBera.
KorepeHnTHOCTh CBETOBBIX Jyuei. UHTepdhepeHIrs B TOHKUX
meHkax. ITonocel paBHo# Tonmuuel. Konbna HeroTona.
Hcnonb3oBanue UHTEp(EpEHIUN B HAyKe U TEXHHKE.
Hudpaxius ceera. Judpakuus Ha MIETH B MapaIeIbHBIX
nyvax. Jluppakunonnas pemerka. [lonstue o roigorpadum.
[Tonspuszanusa nonepeunsix BoaH. Ilomsgpusanus ceera.
JBoiinoe nydenpenomiienue. [Honspouast. ucnepcust
cBeTa. Bunbl ciektpoB. CriekTpsl ucnyckanust. CieKTpbl
noryioieHus. YnprpaduosieToBoe 1 HHPpaKpacHoe
n3inydeHus. PentreHoBckue nyuu. X npuponsa u cBOMCTBA.
JlemoHcTparuu

3aKoHbI OTpa)KEHUS U NpesiomiieHus ceeta. [lonnoe
BHYTpeHHee oTpaxeHue. OnrTuyeckue npuoopsl.
Wntepdepennus ceta. Audpaxuus ceta. [onspuzanus
cseta. [lonydyeHnue criekTpa ¢ MOMOLIBIO IPU3MBI.
[TonmyyeHue crnekTpa ¢ HIOMOLIbIO 1U(PAKIMOHHOMN PELIETKH.
CrnekTpockor.

v, T

OCHOBEI
CIICIMaJIbHOM
TEOPUH
OTHOCHTEIBHOCT
51

HNHBapuaHTHOCTh MOAYJII CKOPOCTH CBETA B BAKyyME.
[Toctynatel DiiHmTelina. [IpoctpancTBO U Bpems
CHEIUAIbHON TEOPUH OTHOCUTEIHHOCTU. CBSI3b MAcChl U
SHEPTUU CBOOOIHOI YaCTHUIIbl. DHEPTHUS TTOKOSI.

OJIEMEHTHI
KBAHTOBOU
¢buzukn

KBanToBas ontuka. TemioBoe uznyyenue. Pacnpenenenue
SHEPruu B

CIeKTpe abCOII0THO uépHOoro tena. KBanToBas runoresa
[lnanka. @OTOHBI.

Buemnuit porosnexrpuueckuii 3¢ dext. BuyTpennuit
dotorddexrt. Tumsl

¢dorosnemenToB. Jlapnenue csera. [lonstue o
KOPIYCKYJISIPHO-BOJIHOBOM IIPUPOJIE

CBeTa.

®usuka atoma. Pa3Butre B3IJIA10B HA CTPOCHUE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoja. SAnepHas
Monenns atoMa. ONbBITE

3. Pezepdopaa. Moaens atoma Bogopoaa o H.bopy.
I'unoresa ne bpoitns.

CoortHotueHue HeonpeaenéHHoctel [ eitzenOepra.
KBaHTOBBIE F€HEPATOPHI.

vV, T

OBOTIOIMA
Bcenennon

Crpoenue u pa3sutue Beenennoit. Temnas matepus u
TeMHas dHeprus. Hama 3Be3Has cucrema — l'anakTuka.
Hpyrue ranaktuku. beckoneunocts Beenennoit. [lonsitue o
kocmouioruu. Pactmmpsiromasicss Becenennas. Moaens
ropsiuei Beenennoii. CTpoeHUe U IPOUCX0XKIEHUE

V, KP
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lanaktuk.

Dodronus 38e3. ['unoresa npoucxoxaenust ColHeuHON
cucteMsbl. TepmosinepHbiii cunTes. [Ipobiaema TepmosiiepHOn
sHepreTuku. JHeprus CoHLa U 3B€3/1. DBOJIIOLUS 3BE3 /.
[Ipoucxoxnenre COMHEUHON CUCTEMBI.

JeMoHcTpanunun

Connevnas cuctema (Mozeinb). @ororpaduu miaHer,
caenaHHble ¢ kocMudeckux 30H10B. Kapta JIyHsl 1 rutaHer.
Ctpoenue u 3BotoLMs BeeneHHo.

[Ipumeuanue: T — TectupoBanue, P — Hanucanue pedepara, ¥ — yctHsiii onpoc, KP — konTponbHas

pabora

Ipumeuanue: I[1P- npaxmuueckas paboma, JIP- nabopamopuas paboma, T — mecmuposarue, P —
HanucaHnue peghepama, Y — ycmuuwiii onpoc, KP — konmponvHnas paboma
IIpakTuyeckue 3austus (JlaGopaTtopHbie 3aHATHSA)

No

HanmenoBanue
pazzaena

Coz[epxcaHHe IMPAKTUYCCKUX 3aHATHH

®opma
TEKYILEro
KOHTPOJISI

2

3

4

Mexanuka

Hccneoosanue osusicenus mena noo oeticmsuem
NOCMOAHHOU CUTbI.

H3yuenue 3axona coxpaneHuss UMnyibea.

CoxpaneHue mexaHuueckotl Hepeul npu O8UNCEHUU meid
noo Odelicmauem Cuil msjicecmu U ynpyeocnu.

CpasHenue pabomol cunvl ¢ U3MeHeHUueM KUHemu4eckou
9Hepeuu meua.

H3yuenue 3axono6 coxpanenus Ha npumepe yoapa wapos u
banucmu4ecko2o MasmuuKa.

H3yuenue ocobennocmeti cuibt mpeHus (CKOJIbICEHU).

TP, JIP

OcHoBBI
MOJIEKYJIIPHOU
bu3uKu 1
TEPMOAVHAMUKHU

H3mepenue enasicnocmu 030yxa.

Hzmepenue noepxHocmuo2o Hamsadicerus HCUOKOCMU.
Habnwooenue npoyecca kpucmannuzayuu Vzyuenue
oeghopmayuu pacmsdicenus. M3yuenue menioso2o
pacuiuperus meepovix meil.

H3yuenue ocobennocmeii meniogo2o pacuupenus 600ul.

TP, JIP

DIEKTPOAUHAMUK
a

H3zyuenue 3axona Oma 011 yuacmka yenu,
nocne008amenbHo20 U NAPAIIeIbHO20 COeOUHEHUs
NPOBOOHUKOS.

H3yuenue 3axona Oma 015 noIHOU yenu.

U3zyuenue s6n1enus 1eKmMpoMacHUMHOU UHOYKYULU.
Onpedenenue K03 uyueHma noie3Ho2o 0eticmasus
INEKMPUUECKO20 YAUHUKA.

Onpedenenue memnepamypvl HUMuU 1amMnvl HAKATUBAHUS.
Onpeoenenue I/C u eHympenHe20 conpomueieHs
UCMOYHUKA HANPSAHCEHUSL.

TP, JIP

Konebanusa u

H3yyenue 3a6ucumocmu nepuooa Konebanuil HUMaHo2o (Ui

TIP, JIP
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BOJTHBI NPYHCUHHO20) MAAMHUKA OM OUHBL HUMU (UTU MACCHL
epy3a).

Huoykmuenvie u eMKocmHoe conpomusiienus 8 yenu
NnepemMenH020 MmoKa

H3yuenue uzobpasicenuss npeomMemos ¢ moHKOU JuUH3e.
H3yuenue unmepgepenyuu u ougppaxyuu ceema.
I'paoyuposka cnexmpockona u onpeoeneHue OJiuHbl 80JIHbL
CNEeKMPAIbHBIX JTUHULL.

Onruka

T1P, JIP

Copaepxxanue caMOCTOSITEIbHON padoThl

IIpumepHbIe TeMBbI pedepaToB (10KJI/10B), MHHANBHAYAJbHBIX IPOEKTOB

Anexcanap I'puropbeBuy CTosI€TOB — PYCCKUM (PU3HK.

Anexcanap Crenanosuu IlornoB — pycckuil yueHslit, u3o0perareiab paauo.
AnpTepHaTUBHAS DHEPIETHKA.

AKyCTHYECKHE CBOKCTBA MOJIYITPOBOJHUKOB.

Annpe Mapu Amnep — OCHOBOIOJIOXHUK 3JIEKTPOIMHAMUKH.
ACHHXPOHHBIN JBUTATEIIb.

Acrtepounnsl.

ACTpOHOMMS HAIIMX JHEH.

AtomHast pusuka. M3oronsl. [IpuMeHnenne paaroakTUBHBIX H30TOIOB.
beckoHTaKkTHBIE METOIbI KOHTPOJISI TEMIIEPATYPHI.

bunossipHble TPaH3UCTOPBI.

bopuc CemenoBuu SIkoou — GU3HK ¥ ©300peTaTENb.

Benuuaiiime oTKpeITHS GU3UKY.

Bunpsl anexkTpudyeckux pa3psiioB. DIEKTpUUECKUE pa3ps/ibl Ha CIyk0e uenoBeka.
Bnusiaue nedektoB Ha pu3MUEcKre CBOMCTBA KPUCTAILIIOB.
Bcenennas u TeMHast MmaTepusl.

INanuneo 'anuieir — ocHOBATENb TOYHOIO €CTECTBO3HAHUS.
I'onorpadust u ee npuMeHeHuUE.

JIBr>KEHUE Tella IEPEMEHHON MacCChI.

Judpakius B Hale )KU3HU.

XKunkue KpucTauibl.

3akonbl Kupxroga 11st a1eKTpruuecKoi 1emnH.

3aKOHBI COXpPAHEHUS B MEXAHUKE.

3HaueHue OTKphITHH ["anmies.

Urops BacuibeBuu KypuatoB — (hu3uk, opraHu3aTop aTOMHOM HayKH U TEXHUKH.
Hcaak Hpl0TOH — co3artenb KIacCuYecKOl (PU3UKH.

Hcnons3oBaHue 2JEKTPOIHEPIUHU B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTUKH JIEMEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAsI MPOYHOCTh MaTepUaia 1 €€ CBA3b CO CTPYKTYpOH.
KoHcTpykuus u BUbl J1a3€poB.

KpunoanexrpoHnka (MUKpPO3JIEKTPOHUKA U XOJION).

JlazepHbIe TEXHOJIOTMH U UX UCIIOJIb30BAHMUE.

Jleonapno na Burun — ydeHbIi U ©300peTaTens.
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MarauTtHble u3MepeHus (IPUHIIUIIBI TOCTPOCHUS IPUOOPOB, CIIOCOOBI U3MEPEHHSI MATHUTHOTO
MOTOKA, MATHUTHOM MHIyKIUH).

Maiikn @apaneit — co3garesib y4eHHs 00 3JIEKTPOMarHuTHOM TOJIE.
Makc [lnaHk.

Meroa MeYEHbIX aTOMOB.

MeTtop1 HAOIIOIEHUS ¥ PETUCTPALK PAJAHOAKTUBHBIX U3TYYCHUH U YaCTHII.
Mertoasl onpeaeneHus IIOTHOCTH.

Muxaun BacunbseBrnd JIOMOHOCOB — y4€HBIH SHIUKIONETUCT.

Mopemu atoma. OnbiT Pesepdopra.

MonekyapHO-KUHETHUYECKAasi TEOPUS UACAIbHBIX Ia30B.

MounHaus — ra3oBblid pa3psj B IPUPOIHBIX YCIOBHSIX.

HanorexHonorus — MeXIUCHUIUITMHAPHAS 00J1acTh (yHIaMEHTAIBHON U MPUKIIAAHON HAYKU
Y TEXHUKH.

Huxona Tecna: »u3Hb 1 HEOOBIYANHBIE OTKPBITHS.

Huxkonait Konepauk — co3aaresnb reTMOLeHTPUYECKON CUCTEMBI MUPA.
Hunbse bBop — oaun u3 co3nareneit coBpeMeHHON (hU3UKH.
Hyxneocunres Bo Beenennoil.

Oo6mbsacHenre GOTOCUHTE3A C TOUKH 3pEHUST PUIUKU.

OnTuyeckue BICHUS B IPUPO/IE.

OTKpbITHE U TPUMEHEHNE BBICOKOTEMIIEPATYPHOU CBEPXIPOBOIUMOCTH.
[lepeMeHHBIH 3JIEKTPUUECKUI TOK U €ro IPUMEHEHUE.

[Ina3ma — yeTBepTOE COCTOSIHUE BELIECTBA.

[InaneTsr CoJIHEYHOH CHUCTEMBI.

[TonynpoBOIHUKOBBIE JATYMKU TEMIIEPATYPHI.

[IpuMeHeHne KUAKUX KPUCTAILIOB B IPOMBIIIIEHHOCTH.

[IpuMeHeHue A1epHBIX PeaKTOPOB.

[Tpupona dheppomarneTusma.

[TpoGeMbI SKOIOTHH, CBA3aHHBIE C UCIIOIBF30BAHUEM TETLTOBBIX MAIITHH.
[Ipoun3BoacTBO, Nepeava U UCIOIb30BAHUE AIEKTPOIHEPTHH.
[Tpoucxoxaenne CoJHEUHON CUCTEMBI.

[Tbe30anexTpuyeckuit 3PPeKT ero MpuMeHEeHHE.

Pa3Butue cpencts cBsA3M U paguo.

PeakTuBHBIE IBUTATENN U OCHOBBI paOOTHI TETIJIOBON MAIlIUHBI.
PenukToBOE M3NydeHue.

PenrtrenoBckue nyun. Ucropus otkpeitus. [lpumenenue.

Poxzaenue u 5BOIOLNS 3BE3 .

Ponp K.3. [InonKOBCKOrO B pa3BUTUU KOCMOHABTUKH.

CBeT — 3JIeKTpOMAarHuTHas BOJIHA.

Cepreii [1aBnoBuu KoponeB — KOHCTPYKTOp U OpraHu3aTop MPOU3BOACTBA PAKETHO-
KOCMHYECKOW TEXHUKH.

Cwuutbl TpeHus.

CoBpeMeHHast CITyTHUKOBAs! CBSI3b.

CoBpemenHas (pu3ndeckast KapTHHa MHUpA.

CoBpeMeHHbIE CPEJICTBA CBSI3H.

ConHue — MCTOYHUK JKU3HU Ha 3eMIIe.

Tpanchopmartopsl.
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VY nbTpa3Byk (0Iy4YeHHUE, CBOMCTBA, IPUMEHEHHUE).
VYpasiseMblil TEpPMOSACPHBIA CUHTES.

YckopuTenu 3apsyKEHHBIX YaCTHIL.

®u3ukKa U My3bIKa.

du3ndyecKue CBOMCTBA aTMOCHEPHI.

DOTOIIEMEHTHI.

®otordpdexr. [Ipumenenne sBiaenus porodddekra.

Xanc Kpuctuan Dpcres — OCHOBOIOIOKHUK 3JIEKTPOMarHETU3Ma.
UYepHsble ABIPHI.

[Ikana 31€KTPOMarHUTHBIX BOJIH.

Okosornyeckue npo0aeMbl U BO3MOXKHBIE IIyTH UX PEILICHHS.

e  DIIEKTPOHHASI IPOBOAUMOCTBH METAUIOB. CBEPXIIPOBOAMMOCTD.
e  DwMuinid XpuctuaHoBud JleHIT — pycckuil Gu3uK.

Ilepeyenb y4ueOHO-MeETOAUYECKOr0 olOecredYeHHsI /ISl CAMOCTOSATEJbHOH pPadoThl
o0yyaromuxcs Mo JMCUHHIJINHE

CaMocrtosiTenbHast  paboTa  yyaluuxcsi sBISETCA  BaxkHeWmed  ¢opmoit  ydueGHO-
BOCIHUTATEIHHOTO MpOIIecca.

OcHoBHas 1IeJIb CAaMOCTOSITENILHOM pa0OThl MPH W3YYEHUU JUCHUIUIMHBI — 3aKpENuTh
TEOPETUYECKHE 3HaHUS, IOJYYCHHbIE B XOJ JICKIIMOHHBIX 3aHITHHA, a Takxke CcPOpMUPOBATH
MPaKTUYECKUE HABBIKU MOATOTOBKH B 00JIACTU €CTECTBO3HAHUSI.

CamocrosTenbHas paboTa yqaluxcs B IPOLEcce OCBOCHUSI JUCIUIUINHBI BKIIIOYAET:

- U3y4eHUE OCHOBHOM U JIOTIOTHUTEIBHON JIUTEPATYPhI MO IPEIMETY;
- n3y4yeHue (KOHCIIEKTUPOBAHUE) BOMIPOCOB, BBI3BIBAIOIINX 3aTPYAHECHUS [IPHU UX U3YUCHUU;
- paboTy C 3JEKTPOHHBIMH YUSOHBIMU PECYPCAMH;
- U3y4YE€HHE MATEepUaJIOB EPUOANYECKON MeYaT, MHTEPHET PECYPCOB;
- IOJITOTOBKY K TECTUPOBAHUIO;
- TIOJICOTOBKY K MPAKTUYECKUM H JIA0OPATOPHBIM 3aHSITHSIM,
- BBIMIOJIHEHUE JOMAIIIHUX 3aJJaHU.
Ha camocTosarensHyto paboTy oOyuaronuxcst oTBoAUTCS 50 4acoB yueOHOTO BpEMEHH.

Ne HaunmenoBanue [Tepeuenpb yueOHO-METOANYECKOTO OOECTIeUeHUS TUCIIUIUIMHBI IO
paszaena, TemMbl, BUAA BBITIOJIHEHUIO CAMOCTOSITEIIbHON PabOThI
CPC
1 2 3
Beenenne 1. ®upcos, A. B. ®usuka ans npodeccuil U cnenuaabHOCTENH
1 |Mexanuka TEXHUYECKOTO U  eCTeCTBEHHO-HayuyHoro mpodwmieit [Tekcr]
2 |MonexynsipHas yu4eOHUK Ui HUCHOJB30BaHMA B y4yeOHOM  mpolecce
¢duszuka. oOpa3oBatenbHbIX yupexaeHuit CI1O Ha 6aze 0CHOBHOTO 00IIEro
TepmoauHamMuka 00pa3zoBaHUs C TOJYYEHHEM CpeaHero obmiero oOpa3zoBaHus 1A.
3  |DnekTpoauHaMHKa B. ®upcos ;non pen. T. Y. TpohumoBoii. - 2-e u3a., ctep. -MockBa
4  |Kosebauus u Bogusl  |:Akanemus, 2017. - 350 c. un. - (IlpodeccronanpHoe oOpa3zoBaHue.
5 OmnrTrKa O6mmeodpazoBaTenbHble qucUIuHb). -ISBN 978-5-4468-5098-3
6 |OCHOBBI CIIEIMAIBHOM |2- KpaBuenko, H. 10. ®u3uka : y4eOHUK U TPAKTUKYM IS
Teopun CIIO / H. 1O. KpaBuenko. - M. : U3natensctBo HOpaiit, 2017. -
OTHOCHUTEIbHOCTH 300 c. -- (Cepus: IIpodeccuonansuoe obpazoBanue). - ISBN 978-
7 |Dnements kBanToBoM |2-934-01418-1. - Pexum J0CTyTa: www.biblio-
dusuKH online.ru/book/2E80496EBBAS-4D64-AFEB-FDA322952936.
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OBOITIOLINA
Bcenennoi

3. Kanamaukos, H. I1. ®usuka B 2 4. Yacte 1: yyeOHUK H
npaktukym st CI1O / H. I1. Kamamaukos, C. E. MypaBseB. - 2-¢
U3, ucnp. u jpomn. - M.: UsnarenscrBo Opaiirt, 2017. -- 313 c. -
(Cepust: Ilpodeccuonansnoe obpazopanue). - ISBN 978-5-9916-
9726-2. - Pexum nocryma: www.biblio-
online.ru/book/4FF8DF6A-7DD2-472E-875EF7SABFA20EBS.

4. Kanamnukos, H. II. ®u3uka B 2 4. Yacte 2: yueOHHUK H
npaktukym s CITIO / H. II. Kamamaukos, C. E. MypaBseB. - 2-
€ u3A., ucnp. u pon. - M.: UsnarenscrBo FOpaiit, 2017. - 293 c. -
(Cepusi:  Ilpodeccmonanbroe obOpazoBanme). - ISBN 978-5-
99169730-9. - Pexum JIoCTyTa: www.biblio-
online.ru/book/A153BA71-ECJIE-45E6-9399C11E609A4626.

5. Tpodpumosa, T. WM. PykoBOACTBO K pELICHHIO 3aday IO
¢usuke : yuebnoe mocodbue mis CIIO / T. U. Tpodpumosa. - 3-¢
u3n., uchp. u jgomn. - M.: UznarensctBo HOpaiit, 2016. - 265 c. -
(Cepus : [Ipodeccuonanbuoe obpazoBanue). - ISBN 978-5-9916-
7003-6. - Pexxum pocrtyma : www.biblio-
online.ru/book/EOCATEB2591 A-4ET"7-A68C-2DAE9E795931.

®uzuka 19 anpd u cnen Tex M ecrecT cOopHUK 3aga4 M. JK akanem 2018
KpOMe MNEPCUUCIICHHBIX HCTOYHHUKOB 06y11a10111plec;1 MOXKET BOCIIOJIB30BAaTHCA ITOMCKOBBIMU

CUCTEMaMH ceTH VIHTepHET Mo TeMe CaMOCTOSATENbHON PaOOTHI.

I[JI?I OCBOCHHA NUCHHUIIMHBI U CAMOCTOATCIIBHOTI'O BBIITOJHCHHUA ITPEAYCMOTPCHHBIX y‘IG6HOﬁ

IporpaMMoil Kypca 3aJaHuii MOXET OBbITh HCIOJIb30BaHO CIEAYOIIee YueOHO-METOIUUECKOES

obecrneueHue:
-METOAMYECKHUE PEKOMEHJAIIMH K BBIIIOJHEHUIO JIa0OpaTOPHBIX padoT;
-METOUYECKHE PEKOMEHIAIMH K CAMOCTOSTEIBHOMI padorTe.

Hauamom OopraHu3anuvunu I000H CaMOCTOSTEIbHOM pa6OTLI JOJIXKHO OBITh IMPUBUTHC HABLIKOB

Y YMEHUI TpaMOTHOM paboThl ¢ yueOHOW U HAyYHOU JIUTEpaTypoi. ITOT MPOLECC, B IEPBYIO
ouepe/ib, CBSI3aH C HaX0XKJICHHEM He0OXO0IMMOM ISl YCIELTHOTO OBJIaIeHUs] Y4eOHBIM MaTepraiomM
nutepaTypoit. OOyJaronuics JOMKEH YMETh MOJIb30BaThCs oHAAMHU OMOIMOTEK U CIIPABOYHO-
o6ubnuorpaduyeckuMy U3TaHUSIMHU.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI' U
O0pa3zoBaTe/ibHbIC TEXHOJIOTMH IIPH NPOBEICHUH JICKIUIH

. |Kox-Bo
No Tema Bubl npuMeHsieMbIX 00pa30BaTeIbHBIX TEXHOJIOTHI qac
1 2 3 4
Breene UKT-Texunonoruu, [IpobreMHbIE JICKITNH, TCKIIUH- 2
BU3yaJu3allU, MYJIbTUMEAUNHbBIE TPE3CHTALUN
1 Mexamuka UKT-Texnonoruu, [Ipobiemubie 1eKUUU, JTEKIIUH- 8
BU3yaJu3alud, MyJIbTUMEIUNHbBIC PE3EHTALIMU
2 MonekynsapHas ¢usuka. [MUKT-TexHomorun, [IpoGiaemMHubIe JeKIINH, TEKIIUN- 4
TepmoanHamuka BU3yaJu3alyU, MYJIbTUMEAUNHBIE TPE3CHTALUN
3 [PnexTpoauHamuKa HNKT-Texunonoruu, [IpoGiemMHbIe JICKITUH, JICKITUH- 10
BU3yaJu3alyd, MyJIbTUMEAUNHbBIEC TPE3CHTALUN
4 |KoneGammmst i BoHbI HNKT-Texnonoruu, [IpoGiieMHbIe JICKITUH, JICKITUH- 6
BU3yaJIU3alMU, MYJbTUMEIUUHbBIC IPE3CHTALIUU
5 |Ommuka HUKT-Texnonoruu, [IpoGiieMHbIe JICKITUH, JICKITUH- 6
BU3yaJIU3allMU, MYJbTUMEIUUHbBIC IPE3CHTALUN
6 OCHOBBHI cieIIaIbHON HUKT-Texunonoruu, [IpoGiemMHbIe TEKIIUH, JTECKITUH- 2
TEOPUHU OTHOCUTEIILHOCTH |[BU3YAIM3aLMK, MYJIbTUMEIUNHBIE IPE3CHTAUU
7 DJIeMEHTHI KBAHTOBOM UKT-Texnonoruu, [TpobieMHbIC JICKITHH, JTCKITUH- 4
bu3uky. BU3yaJu3alyd, MyJIbTUMEAUNHBIEC TPE3CHTALUN
8 |DBomowns Beeennoii UKT-Texnonorun, [TpobiieMHbIC JICKITHH, JTCKITUH- 4
BU3yaJu3alld, MyJIbTUMEININHBIE IPE3CHTAIUN
Utoro mo xypcy| 46
Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH NPHU MPOBeIEeHUN MPAKTHYECKUX 3aHATHI
(1abopaTopHbIX padoT)
.| Kon-Bo
Ne Tema Buapl mpumeHsieMbIx 00pa30BaTeIbHBIX TEXHOJIOTHI qac
1 2 3 4
1 Mexammka CemuHapckue 3aHsTHs, pa300p pelIeHus 3a1a4, 8
nmabopaTopHbIE PaOOTHI
5 MonekynspHasi pU3MKa. CeMuHapckue 3aHsATHS, pa300p pelieHus 3auad, 6
TepmoauHamMuka nabopaTtopHbIe pabOTHI
3 [Drnexrpoanmnamuka CeMuHapCKue 3aHATHUS, pa300op pelieHus 3aaad, 10
p nabopaTopHbIe paboThI
4 KoneGamms 1 BOHEI CeMuHapckue 3aHsATHS, pa300p pelieHus 3a1ad, 4
nabopaTopHbIe paboThI
5 lOmmixa CemuHapckue 3aHITH, pa300p pelIeHus 3a1a4, 4
nabopaTopHbIe paboThI
Wroro no kypcy| 32
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4. YCJIOBUSA PEAJIM3AIIUU TPOT'PAMMBI IMCHUTIJIMHBI
4.1. MaTepuaabHO-TeXHHYeCKasi 0a3a, He0OX0AMMAasH VISl OCYHIECTBJIEHUSI 00Pa30BaTeILHOTO
npouecca no AMCHHUIINHE

Kabuner pusuku, yn. Jumurpona, 200, ayn. 404

Cnenuanu3upoBaHHast MeOEIb U CHCTEMbI XpaHEHUS (JJOCKa KJIACCHAS, CTOJ U CTYJ yYHUTEIs,
CTOJIBI M CTYJIbSl Y4E€HHUYECKHe, MKa(bl /Uil XpaHCHHs YYEOHBIX MOCOOMI, CHCTEMBI XpaHEHHS
TaOJIUII ¥ TUIAKATOB);

TEXHUYECKHE CpencTBa oO0ydeHus (pabodee MECTO YUYHUTENs: KOMIIBIOTEp YYHTEds,
BUJICOTIPOEKTOP, 3KpaH, nurenznonHoe [10);

JIEMOHCTpPAllMOHHBIE ~ y4eOHO-HAIMIAAHBIE 1MOCOOMS  (KOMIUIGKTHI ~ CTCHIOB, TaOJIUIIBI
JI€MOHCTpAIIMOHHBIE, TOPTPETHI BBITAFOIIMXCS (PU3UKOB);

nabopaTOpHO-TEXHOIOTHYECKOe 00opynoBaHue (1abopatopHbie HAOOpBI, HAOOPHI IS
NPaKTUKYMOB, KOMILIEKTHI JJA00PAaTOPHBIX MPUOOPOB, KOMIUICKTHI JIEMOHCTPALIMOHHBIX IIPHOOPOB).

IlepeyeHb HEOOXOAMMOTO IPOTPAMMHOIO O00eceYeHu st
Omnepanmonnas cucrema Microsoft Windows 10 (mor. Ne73-AD®/223-D3/2018 ot 06.11.2018,
cornamrenue Microsoft ESS 72569510);
[Maker nporpamm Microsoft Office Professional Plus (zor. Ne73—-AD®/223-®3/2018 ot 06.11.2018,
cormamenue Microsoft ESS 72569510;
7-zip GNULesser General Public License (cBoOoaHOE ITporpaMMHOE 0OecIiedeHne, He OTPaHuICHO,
0eccpouHo);
Wnrtepuer Opaysep Google Chrome (OecratHoe mporpamMMHOe OOECIeYeHHE, HE OTpaHHYCHO,
0OECCpOYHO);
K-Lite Codec Pack — yHuBepcanbHbIli HA0Op KOJIEKOB (KOIUPOBIIUKOB-ICKOJAUPOBIIMKOB) U
VTHIUT JUIsi TpOoCMOTpa W 00paboTKM ayawo- W BuueodaiioB (OeciuiaTHOE MPOrpaMMHOE
obecrniedeHure, He OTpaHIuEHO, OECCPOUHO);
WinDjView — mnporpamma misi mpocmorpa daiioB B ¢opmare DIV u DjVu (cBobomHOE
MporpaMMHOe oOecIiedeHne, He OrpaHudeHO, OECCPOUHO);
Foxit Reader — mpukiagHOe TMpPOrpaMMHOE OOeCleYeHrue Ui MPOCMOTpa IJIEKTPOHHBIX
nokymeHTtoB B craHmapte PDF (GecmnmatHoe mnporpamMmHoe obecriedyeHne, HE OrpaHUYeHO,
06eccpoyHO).
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5. IEPEYEHb OCHOBHOM U JONOJHUTEJABbHON YYEBHOUJIUTEPATYPhl,
HEOBXOJIUMOM 1151 OCBOEHUS JUCIUITJINHBI

OcHoBHas IuTEpaTypa
1 @upcos, A. B. ®usuka s npodeccuii U CrienuanTbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4qHOTO Tipodruieit [ TexcT] yueOHUK IUTsl HCIIONIb30BaHMS B YUEOHOM TIpoliecce 00pa3oBaTeIbHbIX
yupexaenuii CIIO Ha 0a3e OCHOBHOTO 00IIEro OO0pa3oBaHMs C IMOJYYCHHEM CpPEIHEro OOIIero
obpazoBanus 1A. B. ®upcos ;nox pen. T. Y. TpodpumoBoii. - 2-¢ uza., crep. -MockBa :Akagemus,
2017. - 350 c. un. - (Ilpodeccuonanbroe obpazoBanue. OOMIE0Opa30OBATENBHBIC NUCIUTUIINHBI). -
ISBN 978-5-4468-5098-3
2. KpaBuenko, H. FO. ®uzuka : yuebnuk u npaktukym ais CIIO / H. 1O. Kpasuenko. - M. :
NznarensctBo IOpaiit, 2017. - 300 c. -- (Cepust: [Ipodheccuonansnoe odpazoBanue). - ISBN 978- 5-
534-01418-1. - Pexum poctyma: www.biblio-online.ru/book/2E80496EBBAS-4D64-AFEB-
FDA322952936.
3. Kanamaukos, H. T1. @usuka B 2 4. Yacths 1: yuebnuk m mpaktukym s CIIO / H. IL
Kanamnukos, C. E. MypaBbeB. - 2-¢ u3a., ucnp. u aon. - M.: U3narensctBo IOpaiit, 2017. -- 313
c. - (Cepus: IlpodeccuonansHoe oOpazoBanue). - ISBN 978-5-99169726-2. - Pexum mocryma:
www.biblio-online.ru/book/4FF8DF6A-7DD2-472E-875SEF75ABFA20EBS.
4. Kanamaukos, H. I1. ®usuka B 2 4. Yacte 2: yueObumk u npaktukym st CI1O / H. I1.
Kanamnukos, C. E. MypaBbeB. - 2-e u3f., ucnp. u non. - M.: U3narensctBo Opaiit, 2017. - 293
c. - (Cepus: IIpodeccuonansuoe obpazoBanme). - ISBN 978-5-99169730-9. - Pexxum mocryma:
www.biblio-online.ru/book/A153BA71-ECJIE-45E6-9399C11E609A4626.

JlonoJiHuTeIbHASA JIUTEpPaTypa

1. Tpodumosa, T. 1. PykoBOACTBO K pelIeHHIO 3a1a4 1o ¢usuke : yuebnoe nocoodue ms CITO / T.
U. Tpodumosna. - 3-e u3x., ucnp. u gom. - M.: U3ngarensctBo FOpaiit, 2016. - 265 c. - (Cepus :
[Ipodeccuonansuoe obpazosanue). - ISBN 978-5-9916-7003-6. - Pexum noctyna : www.biblio-
online.ru/book/EOCATEB2591 A-4EI'7-A68C-2DAE9E795931.

IMepuoauyeckue U31aHusA
1. DnexrponHas 6ubmoreka "Msnarenpckoro goma "I'pedbenrnkos” (Www.grebennikon.ru)
2. baser nannsix kommnanuu «Mct Beroy (http://dlib.eastview.com).
3. Xypnan «®Dusuka B MIKOJIEH
4. Kypnan «Hayka u Xu3HB»
5. Kypuan «KBant»
6. Kypunan «Paguo»

5.4.1lepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEpHET»,
He00XO0AUMBIX JJIsl OCBOCHMS M CHUILIHHBI (MOXYJIA)

1. MunucrepctBo oOpazoBanusi u Hayku Poccuiickoit ®@enepannu (http://mMmuHoOpHaYKH.pD/);
2. ®enepanpubiii moptan "Poccuiickoe obpaszosanme" (http://www.edu.ru/);

3. Madopmarmonnas cucrema "EquHoe 0KHO q0CTyIa K 00pa3oBaTelbHBIM pecypcam”
(http://window.edu.ru/);

4. Enunas kosutekius mudpoBbix obpasoBatensubix pecypcoB (http://school-
collection.edu.ru/);

5. denepanbHbIid TIEHTP WHPOPMALMOHHO-00pa3oBatesibHbIX pecypcoB (http://fcior.edu.ru/);
6. O6pazoBarenbHbiii mopran "Yueda" (http://www.ucheba.com/);

7. Ilpoext I'ocynapcTBeHHOro MHCTUTYTa pycckoro sizbika umeHn A.C. Ilymxuna
"Oo6pazoBanue Ha pycckom" (https://pushkininstitute.ru/);
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8. Hayunas snekrponnas 6ubamoreka (HOB) (http://www.elibrary.ru);

9. HanmonaneHas snexktpoHHas Oubmmoreka (http:/Hs6.pd/);

10. Kub6epJlenunka (http://cyberleninka.ru/).

11. CnpaBouno-undopmarmonnsiii mopran "Pycckmii si3eik" (http://gramota.ru/);

12. Cnyx0a TeMaTHYeCKHUX TOJKOBBIX cioBapei (http://www.glossary.ru/);

13. CnoBapu u sunukioneaun (http://dic.academic.ru/);

14. KoncynpranT [lmroc - crnpaBouHas mpaBoBas cUCTEMa (JOCTYIN IO JIOKAIbHOW CETH)

6. METOOAUYECKHUE YKA3ZAHUA JJISA OBYUYAIOIIUXCSA 11O OCBOEHUIO
JUCHUITTIMHBI

VYyamuecs: Ui MOJHOLIEHHOTO OCBOEHUS y4yeOHOro Kypca «PHU3uKa» IOJIKHBI COCTaBIIAThH
KOHCIIEKTBI KaK MpH MPOCIYIIMBAHUH €ro TEOPETHUYECKOW (JIGKIMOHHOM) YacTh, TaK M IpH
MOJrOTOBKE K MPAKTUYECKUM 3aHATHAM. JKenaresibHO, YTOObI KOHCIEKTBI JIEKIUH M CEMUHApOB
3alHCHIBAINCH B JIOTMYECKOM IOCJIEAOBATEILHOCTH M3Y4YEHHMS] Kypca M COJEp’KalIUCh B OJHOMN
TeTpaau. JTo obecrneyut 0oJiee MONHYI0 HOArOTOBKY KaK K TEKYLIUM Y4eOHBIM 3aHATUSAM, TaK U
CECCUOHHOMY KOHTPOJIIO 3HAHUH.

CaMmocrtosiTenbHast  paboTa  yyaluuxcsi sBISETCA  BaxkHeWmed  ¢opmoit  ydueGHO-
MO3HABATENBHOTO Tmporecca. llems 3amaHuii A caMOCTOSTEIBHOM pabOThl — 3aKpenuTh U
paclIMpuTh 3HAHUS, YMEHMsI, HaBbIKH, MPUOOPETEHHbIE B pe3yjibTaTe W3YyYEHUs AUCLUIUINHBI;
OBJIIAJIETh YMEHHEM HCIIOJIb30BaTh IIOJIyYCHHBIE 3HAHUS B TPAKTHYECKOW padoTe; MOIyduTh
[IEPBUYHbBIE HABBIKH MTPOGECCUOHATILHON 1€ATEIIbHOCTH.

3amaHust A0S CAaMOCTOSATENBHOM PaOOThI  BBIOJTHSIOTCS B MHCBMEHHOM BHJIE BO
BHeayJIUTOpHOEe BpeMsa. PabGora 10/kHa HOCUTH TBOPYECKMH XapakTep, IpU €€ OLEHKe
IpernoiaBaTesb B MEPBYIO OYepeb OLEHHMBAeT OOOCHOBAaHHOCTb U OPUTMHAIBHOCTH BBIBOJIOB. B
IIMCbMEHHOW padoTe Mo TeMe 3a/1aHus y4alluiics JOJDKEH MOJHO U BCECTOPOHHE pacCMOTPETh BCE
acIeKTbl TEMbl, YEeTKO C(POPMYJIHPOBaTh U apryMEHTHPOBATh CBOIO IMO3UIMIO IO HCCIETYEeMbIM
BonpocaM. BeiOOp KOHKpETHOTro 3aaHUs 11l CAMOCTOSITENIbHOM pabOThl MPOBOJIUT MPENOAaBaTEb,
BEAYIINH NPAaKTUYECKHUE 3aHATHS B COOTBETCTBUHU C NEPEUHEM, YKa3aHHBIM B IJIaHAX MPAKTHYECKUX
3aHATHIA.

Obwue npasuna 8biNOIHEHUs NUCbMEHHBIX pabOm

Ha mepBoM 3aHSTHH CTyIEHTHl JOJDKHBI OBITH MPOMH(GOPMHPOBAHBI O HEOOXOAMMOCTH
COOJIFOJICHUSI HOPM aKaJIeMHUYeCKOW 3TUKM M aBTOPCKUX MpaB B Xojae oOydeHus. B wactHocTH,
MIPEIOCTABIIAIOTCS CBEICHUS:

- o61mas nHdopmarus 006 aBTOPCKUX MpaBax;

- IIpaBUJIa LUTHPOBAHHUS;

- npaBuia opOpPMIIEHUS CCUIOK;

Bce nmetroniuecs: B TeKCTe CHOCKH TIIATEIBHO BBIBEPSIOTCS M CHAOKAIOTCA «@Ipecamm.

Hepnomnyctumo BkItOUaTh B CBOIO pabOTy BBIAEPKKH U3 pabOT APYTrUX aBTOPOB 0€3 yKa3zaHus
Ha 3TO, ePECKa3bIBaTh YyXKYI0 paboTy OJIM3KO K TEKCTY 0€3 OTCHUIKM K HeH, UCIOIb30BaTh UyKHe
uaen 0e3 ykazaHHs NEPBOMCTOYHUKOB (3TO KacaeTcss U MH(opMaluu, HaiineHHoil B MHTepHere).
Bce cnyuan niaruata g0KHBI OBITh HCKITIOYEHBI.

Crucok MCIONBb30BaHHON JTUTEPAaTyphl JOJDKEH BKIIOYATh BCE MCTOYHUKHA HWH(OpMAImH,
M3yuyeHHbIE M TPOpabOTaHHBIE CTYJEHTOM B MPOIECCE BBINOJHEHHS PabOTHI, M JOJKEH OBITh
cocraBieH B coorBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubmmorpadudeckas ccpuika. OOmme
TpeOOBaHUS U IPABUIIAY.
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7. OHEHOYHBIE CPEACTBA JJIAA KOHTPOJIA YCIIEBAEMOCTH

Kpurepuu onieHKH 3HAHUH

Orenka

bann

O000111eHHAs OIlEHKA KOMIIETEHIIUN
(2-5 6ami0B)

«HeynoBieTBOpUTEIILHON-
HYJIEBOM YPOBEHb

20amnna

OOyuaromuiics HE  OBJaAC]  OIICHUBAEMOU
KOMIICTCHIIEH, HE  pacKpbhlBaeT  CYIIHOCTb
MoCcTaBJIeHHOW TpoOiemMbl. He ymeer mpumeHSTH
TEOPETHYECKUE 3HAHUS B PEIICHUH MPAKTUYECKOMN
cutyarnuu. Jlomyckaer OmMOKKM B NMPUHUMAEMOM
pemiennd, B paboTe ¢  HOPMATUBHBIMH
JIOKYMEHTaMHU, HEYBEPEHHO 00OCHOBBIBAET
MOJIy4eHHBIC pe3yibTaThl. MaTepuan uznaraercs
HEJIOTHYHO, OeccucTeMHO, HEIOCTATOYHO
I'PaMOTHO.

«Y 1OBIETBOPUTEIILHO»
IIOPOrOBBIA YPOBEHB

30aiuia

OOyuaromuiicas ocBoun 60-69% ouenuBaeMoit
KOMIICTCHIIMH, TOKA3bIBACT YIOBICTBOPUTEIIHHBIC
3HaHHS OCHOBHBIX BOIIPOCOB IPOrPaMMHOIO
MaTepuaiga, YMEHHUS aHaJIU3UpOBaTh, JENATh
BBIBOJIbl B YCIJIOBHSIX KOHKPETHOW CHTYaIllMOHHOMN
3a/1a4u. W3naraer peuieHue po0IIEMbI
HEIOCTATOYHO ITOJHO, HEIOCIEI0BATEILHO,
JIOITyCKaeT HETOYHOCTH. 3arpyaHsercs
JI0Ka3aTejIbHO 00OCHOBBIBATh CBOM CYXJICHUSI.

«Xopouo»-
0a30BbIi YpOBEHb

40ama

OoOyuarommiics ocBomn 70-890% omeHnBaeMoit
KOMIIETCHIIMM, YMEET NPUHMMATh TEOPETUUYECKUE
3HaHUS M IIOJIyYCHHBIM IIPAKTHYECKUM OIBIT B
pEIIEHNN  TNPAKTHUYECKOM  CUTyalluu. YMEJo
paboTaeT ¢ HOpMaTUBHBIMHU JOKYMEHTaMHU. Y MEeT
apryMEHTUPOBAaTh CBOM BBIBOJBI M IPUHUMATh
CaMOCTOSITENIBHBIE ~ PEIIEHUS, HO  JIOIYCKaeT
OTJIelbHbIE HETOYHOCTH, KaK M0 COAEPKAHUIO, TaK
U 110 YMEHHIO, HaBbIKaM pabOThl C MOCTABIEHHOM
BOIIPOCOM.

«OTIu4HON-
MIPOJIBUHYTHIN YPOBEHB

50aoB

OoOyuarommiics ocBomn 90-100% omeHnBaeMoit
KOMIIETEHIIUM, YMEET CBS3bIBaTh TEOPUIOD C
IIPaKTHKOM, [IPUMEHSATH MTOJTY4ECHHBIN
MPaKTUYECKU ONBIT, AHAJIW3UPOBATh, JENATh
BBIBOJIbI, IPUHUMATh CAMOCTOSATEIbHBIE PEIICHUS
B KOHKPETHOM CHUTyalluM, BBICKa3blBaTb W
000CHOBBIBAaTh CBOM CYXJeHUs. JleMoHCTpupyer
yMEHHE BecTH  Oecelpl,  KOHCYJIbTHPOBATH
TpaKJaH, BBIXOAUTh U3 KOH(DIUKTHBIX CUTYaIlH.
Brnaneer HaBpikamu paboOThI C pelIeHHEM 3afad,
NpuMepoB. Biageer NMCbMEHHOW M YCTHOU
KOMMYHHKAIMEeH,  JIOTUYECKUM  HU3JI0KEHUEM
OTBETA.
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OueHoYHBIE CPeCTB /1Jisl NIPOBeIeHNsl TeKyllel aTTecTalul
B nanHOoM pa3jesie npUBOIATCA 00pa3ubl OLeHOYHBIX cpeacTB. IloJHBIIN KOMILIEKT

OLIeHOYHBIX CpeACTB NPUBOAUTCS B MOH/1e OLEHOYHBIX CPe/ICTB.

Texymmii KOHTPOJIb IPOBOIUTCS B (hopMe:
-(ppoHTaNBHBII OITPOC
-UHJMBUAYAJIbHBIN YCTHBIA OITPOC
-MIUCbMEHHBII KOHTPOJIb
-TECTUPOBAHUE 10 TEOPETUUECKOMY MaTepHUay
-pakTUyeckas (JlabopatopHas) pabora
-3amuTa pedepara
-3alUTa BBIMOJIHEHHOTO 3a/[aHuUs,

®dopma [IpakTrueckuii JInuHble kKayecTBa Hpumepst
3HaHMA VMmenuns OILIEHOYHBIX
arTecTaluu OTBIT (BajieHue) | oOyvaronierocs
CpEICTB
YcerHbII Kontpons | Ouenka Onenka HaBbIkOB | OrieHKa KoHTtpoibH
(MMCbMEHH | 3HAHWN MO | YMEHUs paboThI C CIIOCOOHOCTH blE
BIil) OIIPOC | ONpEENICH | pa3InyaTh JUTEPATYPHBIMH | OTIEPATUBHO U BOIIPOCHI
10 TEMaM HBIM KOHKPETHBIC HCTOYHUKAMH KayeCTBEHHO 10 TEMaM
npobyiiemMa | TIOHATHS OoTBeYaTh Ha MpUJIaraloT
M IOCTaBJIEHHBIE cA
BOITPOCHI
Pedeparsr | Kortpons | Onenka Ornenka HaBeikOB | OrieHKa Temel
3HaHUU TO | yMEHUs paboTHI € CIIOCOOHOCTH K pedepaToB
ompeJieieH | pa3inyaTh JUTEPATYPHBIMH | CAMOCTOSITEIILHOM | MpUJIaraloT
HBIM KOHKPETHBIC HCTOYHHUKAMH pabote u aHanu3zy | cs
npoOyiiemMa | OHATHUSA JTUTEePaTYPHBIX
M HCTOYHUKOB
[Tpaktnuec | Cmbica OnuceBath 1 | HaBeIikamu: Orenka TeMmrbl
KHue TTOHSTHIA: O0OBICHATH OIMCAHUS U CIIOCOOHOCTH pabot
(J1abopatop | €CTECTBEHH | €CTECTBEHHOHA | OOBSICHEHUS OTIEPAaTUBHO U MpUIaralT
HEBIC) OHAYyYHOE | YUHBIE €CTECTBEHHOHAYYH | KQU€CTBEHHO s
paboThl SIBJICHUE, SBJICHUA U BIX SIBJICHUI U permiars
TUIOTE3a, | CBOMCTBA CBOICTB Te: ITOCTaBJICHHBIC Ha
3aKOH, TEJI: IBHOKCHUE | JBHMIKCHHC MPAKTUICCKUX U
Teopus, HEOCCHBIX Te1 | HEOCCHBIX TeN U 1abopaTOPHBIX
BEIIECTBO, | U HCKYCCTBEHHBIX paboTax 3amauu u
B3aUMOJIC | UCKYCCTBEHHBI | CITyTHUKOB 3€MJIH; | apryMEHTHUPOBAaTh
CTBUE, X CITyTHHKOB CBOICTBA rasos, pe3yIbTaThI
ANIeKTpoMar | 3emiiu; JKHUJIKOCTEH 1
HUTHOE CBO¥CTBa TBEP/IBIX TEIT;
ToJie, rasos, ANEKTPOMArHUTHY
BOJIHA, KUJIKOCTEH M | 10 HHIYKITHIO,
¢doToH, TBEPJBIX TEJI; | PacCIpOCTpPAHEHUE
aToM, AJIEKTPOMArHu | 3JIEKTPOMArHUTHBI
aTOMHOC THYIO X BOJIH, BOJTHOBBIC
A7po, WHIYKIHIO, CBOJMCTBA CBETA;
WOHU3HPYIO | PACTIPOCTPAHE | M3ITyUCHHUE U
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e HUE TOTTIOIIEHUE CBETa
W3JTYy4YEHUs], | DJIEKTPOMAarHu | aTOMOM;
IJIaHeTa, THBIX BOJIH; dbotorddexr.
3Be3/a, BOJIHOBBIE [IpuBoauThH
TJIAKTUKA, | CBOMCTBA IIPUMEDBI,
Bcenennas. | cera; MIOKa3bIBAOLINE,
U3JIy4eHUE U YTO: HAOMMIOICHUS
MOTJIOIICHUE | U KCIEPUMEHT
CBETa aTOMOM, | SIBJISIIOTCSI OCHOBOM
dhoTodddekt. | I BEIIBHKCHUS
TUIIOTE3 U TEOPUH,
MO3BOJISIIOT
IIPOBEPUTH
VUCTUHHOCTh
TEOPETUUECKUX
BBIBOJIOB;
€CTECTBEHHOHAY4YH
ast Teopust JaeT
BO3MO>KHOCTh
OOBSCHATH
U3BECTHBIE
SIBJICHUS] IPUPOJIBI
Y Hay4HblE (DaKTBhI,
IIPEICKA3bIBATh
el1le HEN3BECTHBIE
SIBJICHUS
TectupoBa | Kontpons | Onenka Onenka HaBbIkOB | OrieHKa Bormpocsr
HUe 3HAHUW IO | yMEHUs JIOTHYECKOT0 CIIOCOOHOCTH IIPUJIAraroT
olnpesesieH | pa3au4arh aHayu3a u OTIEpaTUBHO U cst
HBIM KOHKDETHBIE | CUHTE3a IIPH KAaueCTBEHHO
npobsieMa | MOHATHUSA COTIOCTaBJIEHUU OTBEYaTh Ha
M KOHKPETHBIX MIOCTaBJIEHHBIE
TOHSTUN BOIIPOCHI

IIpumepHbIe TeCTOBbIE 321aHHS:
Cuny, ¢ komopoii 6ce mena NPUMALUBAIOMCS OpYe K OpPY2y, HA3bI8AIOM.:

. A) cuinoii Tpenus:

. b) cunoit ynpyrocry;

. B) rpaBuTanmoHHoM cuIoit

Cuna écemupro2o msa2comenus yeeauuumcs 6 2 pasa, eciu:

. I') maccy kax0ro U3 B3aMMO/IEHCTBYIOIINX TEJ YBEIHUUUTH B 2 pa3a;
. J1) Maccy Ka)XJ0ro U3 B3aMMOJICHCTBYIOIINX T€J YMEHBILIUTH B 2 pa3a;
. E) maccy onHOTO M3 TeN yBEINUUTH B 2 pasa.

Fpaeumauuomtaﬂ NOCMOAHRHAA 6 3AKOHE 6CEMUPHO2O0 MACOMEHUS 0603Hallaem0ﬂ U YUCNIEHHO pasHa
. 1) g= 9,8 m/c?

. P) G=6,67-10 ' H - m%/xr?

. C) K=400 H/m

Cuna ecemuprozo macomernus ymenvwumcs 6 100 pas, ecau:
. X) tena conmusute Ha 100 MmeTpoB;
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. K) Tena ymamute Ha 100 MeTpoB;
. H) paccrosnue mexay Tenamu yBenuduts B 10 pas.

IIpumepHBIe BONPOCHI JJIs1 YCTHOT'O ONPOca (KOHTPOJIBHBIX pador):
MexaHuka — 3T0 yacTh (PU3UKH, KOTOpPask U3ydaeT 3aKOHOMEPHOCTH MEXAHUUYECKOIO ABMKEHHS U

MIPUYMHBI, BBI3BIBAIOIINE WM U3MEHSIOIINE 3TO BUKECHHE.

1)Mexanuueckoe ogudcenue —

Pa3nenpl MexaHUKH: KHHEMATUKA U TUHAMUKA. Yem oHu omauyaromes opye om opyaa?
2)Mamepuanvras mouxa —

3)Teno omcuema —

4)Cucmema omcuema —

Tpaekropust — BooOpaxkaemast IMHUS, COSAUHSIIONIAS TOJI0KEHHSI MAaTEpUAIbHOM TOUKH (Tena) B
OmKaime mociie0BaTeIbHbIEe MOMEHTHI BPEMEHH.

S)Ilepemewyerue —

6)Ilymo —

7)Hem onu omauuaromes opye om opyea?

8)Cropocmo —[? | hopmyna

PaBHOMEpHOE NPSAMOIMHEHHOE ABIKEHHUE — IBUIKEHHUE, ITPH KOTOPOM TEJIO IIEPEMEIIACTCS C
MOCTOSTHHOM IO MOJTYJTIO Ml HAITPABIICHUIO CKOPOCTHIO.

9)3akoH pasHoMepHO20 NPAMOIUHENHO20 08UdICEeHUsA: opmyna

10)Yckopenue —[? ] popmyna

[IpsamonnHENHOE ABUKEHHE C IOCTOSSHHBIM YCKOPEHHUEM.

11)3axon pasnoyckopenno2o npMOIUHEUH020 OBUINCEHUSL: PopMYLa

12)Dopmyna ckopocmu npu pagHOyCKOPEHHOM OBUNCEHUU: POopMYIa

13)3axon paenoszameoneHn020 NPAMOIUHENHO20 0BUNCEHUS: (hopmYna

[TpumepHbIe BOTIPOCH 11 KOHTPOJISI CaMOCTOSITETbHON paboTHI:

14) @opmyna ckopocmu npu pagno3ameorleHHOM OBUNCEHUU. hopMYaa

[leprnonnveckoe TBMKEHUE — IBHYKEHHE, TIOBTOPSIOIICECS Yepe3 paBHbBIE MPOMEXKYTKH BPEMEHH.
Bunel nepuonyeckux JBUKEHUN: BpallaTeabHOE U KOJIebaTeabHOE.

15) Yem onu omauuaromes opye om opyea?

16)I1lepuoo —

17)I1lepuoo epawgernusi — pems 00H020 000POMA NO OKPYIHCHOCMU. hopMYNd

18)Yacmoma epawenus —[? ] popmyna

19) Huepyus —

20) Ilepswiii 3axon Hotomona —

21) Bmopoii 3axon Hetomona —[? [ hopmyna

22) Cuna — 6ekmopHas usuueckas erutuna, AIAWAAC MEPOU ...

23)Tpemuui 3axon Hetomona —

24) Cuna mscecmu — 2pasumayuonnas cuia, oeticmsyowjas na meio. [? Jpopmyna

Cuna ynpyrocT — Cuiia, BO3HUKAIOIIAs IPH Majiol AeGopMaIii pacTsHKeHUs (CKaTus) Tena,
HaTpaBJICHHAs TIPOTUBOTIONIOXHO CMEIICHUIO YaCTHI] TeJa pu AedopMarim.

25) 3axon 'yka —[? |¢hopmyna

26)Cuna mpenus —[? | popmyna
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OueHovHbIe CPeACTB /IJIsA POBeIeHUs MPOMEKYTOUHOM aTTecTaAluu
[TpomexxyTouHas aTTecTamus

Th PE3YJIbTATHI

dopma . JInyneie IIpumepsr
aTTecTany | 3HaHUA YMenus Hpaxrieckuit KauecTBa OIICHOYHBIX
u OMBIT (BIAACTE) oOyuJarolerocsi | cpeicTB
Hudbdepe | Korrponb Ouenka ymenusi | OueHnka HaBbIkOB | OlieHKa Bomnpocsr:
HUIUPOBAH | 3HAHUS MMOHUMATh JIOTUYECKOTO CIIOCOOHOCTH pUJIaramT
HBIH 3aueT | 6a30BBIX CHeIHAbHYIO COIIOCTABJICHUSA U | TPAMOTHO U cst
MOJIOKEHUN | TEPMUHOJIOTHIO | XapaKTEPUCTUKU | YETKO M3JIaraTh
B o0OJyiacTu 00BEKTOB Marepual
ecrectBo3Ha | Onenka ymenusi | OueHka HaBbIKOB | OlleHKa 3agaun
HUSA peuiaTh JIOTUYECKOTO CIIOCOOHOCTH pUJIaralT
TUTIOBBIC 334U | MBIIUICHUS TIPU IrpPaMOTHO U csl
B o0Jyiactu pelIeHuy 3a7a4 B | YETKO U3JiaraTh
npodeccruonans | obnactu XO/JI peIIeHUS
HOI1 npodeccuoHanbH | 3a71a4 B
NEeSTeTbHOCTH O IEATENILHOCTH | 00acTh
npodeccuoHat
195 (0)%
JesITeNIbHOCTH
"
apryMeHTHUPOBa

IIpuMepHBIe BONPOCHI AJIS1 MPOBEeHUs IPOMEKYTOYHOM aTTecTanuu (Aud. 3a4er)

1. 3akon Kynona. Dnexkrpuueckoe nojue. Hanpspbkennocts. Cynepno3utius nojieid. JInauu
HAIps>KCHHOCTHU. IToTox HaIps>KCHHOCTH.
2. Teopema ['aycca u ee mpumenenue. Pabora cui anekrpocrarndeckoro nosis. [lorennman. Cesizp

MCKAY HAIPAKCHHOCTBIO U

MMOTEHIIMATIOM. DKBUIIOTEHIIAATIBHBIE TOBEPXHOCTH.
3. AudnekTpuKy B dyieKTpocTaTudeckoM mone. [lonspHbie  HeMoNIpHbIe AUIIEKTPUKH.

[Monstpuzanius TuIIEKTPUKOB. DIEKTpUUecKas UHAYKIUS. [[udnexTpudeckas MpOHUIIAEMOCTb U
BOCIIPUUMYHUBOCTb.
4. TIpoBOHUKH B AJIEKTpOCTaTUUECKOM Tosie. [loTeHIman, HanpsyKeHHOCTh, IJIOTHOCTD 3aps/ia.
OnekrpoeMkocTh. Konnencaropsl. CoeiMHEHNE KOHAEHCATOPOB. EMKOCTB MII0CKOTO
KOHJIEHCATOPa. DJIEKTPUUECKOE T0JI€ B KOHJICHCATOPE.
5. DHeprust CUCTEMBI 3apsiI0B. DHEPTUS 3apsHKEHHOT0 KOHEHCATOpa. DHEPTUs 2NIEKTPHIECKOTO

I10JI4

6. [TocTosHHBII 3nekTpudeckuil ToK. 3akoH Oma. Conportusienue. CoeTMHEHHE COPOTUBICHUH.
3axoH /xoynsa Jlenna. 3akoH

Owma B muddepennmanbaoi hopme.
7. DnexkTpoaBrxKymas cuia. 3akon Oma 175 3aMKkHyToM 1enu. [loae3Has u nonHast MOIIHOCTb.
K.II.JI ucrounuka toka. [IpaBuna

Kupxroga

8. B3aumoeiictBue TokoB. MaruutHoe mosie. MarauutHas HHAyKIus. 3akoH buo — CaBapa
Jlarnaca. 9. JlelicTBH€ OIS HA TOK.
Cuna Amniepa. Teopema 0 HUPKYISILIUM MarHUTHOTO 10J1s. [losie mpsiMOro 1 KpyroBoro TOKOB.
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MarHuTHBII MOMEHT KOHTYpa ¢

TOKOM.

10. Cumna Jlopenma. JIBM>KeHHE YaCTUIBI B OJJHOPOJTHOM MarHUTHOM ITOJIe

11. DnexrpomaruutHas nHaykuus. 3akoH @apanes. Bzaumuas nnaykuns. CaMOMHAYKLUS.
Koaddunments! B3aumuoi naaykuuu. MHaykTuBHOCTh. UHIYKTUBHOCTH COJICHOU/IA.
Tpancdopmarop. DHeprus MarHuTHOTO TOJSL.

12. TlepemeHHBIH 251eKTpUYECKHil TOK. IHIYKTUBHOE, EMKOCTHOE U PEAKTUBHOE COITPOTUBIICHHUSI.
BekropHnas nuarpamma HanpspbkeHuid. [loHoe conporuBienue. Pe3onanc HanpsiKeHUM.

13. MoumHOoCTh B LIeNK IepeMeHHOro ToKa. J{efcTByoI1e TOK U HAalpsKEHUE.

HpI/IMepHLIe IK3aMCHAIIMOHHbLIC 3aJa9Y1 Ha 111/1(]).33qu

1. JIpmkenue camonéra Un-62 npu pasbere 3anano ypasHenueM: X = 100 + 0,85 t2, m. Uemy paBHO
yckopenne camonera? 1) 0 2) 0,85 m/c? 3) 1,7 m/c? 4) 100 m/c?

2. Kunerunueckas sueprust tena 8 JIx, a BenmuunHa ummyisca 4 H-c, Macca Tena paBHa. ..
1)0,5kr; 2) 1 kr; 3) 2 kr; 4) 32 kr.

3. CBoOoHO magaroriee Teno nponuio nocieaaue 30 m 3a 0,5 ¢. HaliuTe BbICOTY MaieHus.

4. Onpenenute yyIMHEHUE TIPYKUHBI, €cli Ha Hee AeicTByet cuia 10 H, a koaddunment
xectkoctu 500 H/m.

5. IIpu moaxoje kK CTaHIMK MOE3] YMEHbIINI ckopocTh Ha 10m/c B Teuenue 20c. C kakum
YCKOPEHHUEM JBUTAJICS MOE31?
1) — 0,5m/c?; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c?.

6. HaBcTpedy npyr apyry JeTsT MapuKu U3 IIACTIIIMHA. MOIYITH UX UMITYJIbCOB PaBHBI
cootBeTcTBeHHO 0,03 kr°M/C 1 0,04 kr-M/c. CTONKHYBIIHNCH, IAPUKH CAUMatOTCs. Mimynbe
CJIAITIITUXCS APUKOB PaBeH

1).01kr-m/c; 2). 00351kr-m/c; 3).0,05xr-m/c; 4) 0,07kr-m/c;

7. Teno nBwxercs no npsimoid. [loa neficTBuemM mocTostHHOM cuiibl BenuunHoi 4 H 3a 2 ¢ ummysnbe
Tena yBenuuuics u crtai paBeH 20kr-m/c. [lepBoHauanbHBIA UMITYIBC TENa paBEeH
1) 4kr-m/c; 2) 8kr-m/c; 3) 12kr-m/c; 4) 28kr-M/c;

8. s16moxo maccoii 0,3 kr magaer ¢ nepea. Beibepure BepHOE YTBEPKIECHUE

1) s6moko neficTByeT Ha 3emito cuioit 3H, a 3emis He neiicTByeT Ha s10610K0; 2) 3emis aeicTByeT
Ha s10;10k0 ¢ cuitoii 3H, a s6510K0 He AeicTByeT Ha 3emitto; 3) sI0I0K0 1 3eMJIs He ISHCTBYIOT IPYT
Ha npyra; 4) s10:10K0 1 3eMIist JeHCTBYIOT IpyT Ha Apyra ¢ cuioit 3 H.

9. Ilpu neiicteuu ctsl B 8H Teno nBmkercs ¢ yckopenueM 4m/c2. Uemy paBHa ero Macca?
1) 32 kr; 2) 0,5kr; 3) 2 kr; 4) 20KT.

10. Kakyro paboTy HY»KHO COBEPIIIUTH, YTOOBI MOTHATH Tpy3 Maccoi 30 kr Ha BbicoTy 10 M C
yckopernem 0,5 m/c??
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11. Cuna TTM paKeTHOTO JIBUTATENS IEPBON OTEUECTBEHHOMN IKCIIEPUMEHTAIBLHON paKeThl Ha
XKUJKOM ToruiBe paBHsutach 660H. CtaproBas macca pakeTs! Obu1a paBHa 30kr. Kakoe yckopenue

nprobpeTaia pakera BO Bpemst crapra?
1) 22m/c?; 2) 45m/c?; 3) 0,1m/c?; 4) 19800 m/c?.

12. CkopoCTh JBDKHHKA IIPU PAaBHOYCKOPEHHOM CITYCKE C TOpBI 3a 4¢ yBenuumiach Ha 6m/c. Macca
asbkHMKA 60Kr. PaBHOIEHCTBYIOIIAs BCEX CHII, JIEMCTBYIOIMX Ha JIBDKHUKA, PAaBHA
1) 20 H; 2) 30 H; 3) 60 H; 4) 90 H.

13. MaTepuajbHasi TOUKa MACCOM 1 KI IBUKETCS MO/ AEHCTBUEM JABYX B3aHMHO
nepueHauKyIsspHbix et 8H u 6H. YckopeHne Touku paBHO
1) 2m/c?; 2) 3,7 m/c?; 3) 10m/c?; 4) 14 m/c?.

JAOINOJIHUTEJIBHOE OBECIIEYEHUE JUCIUIIJIMHbI

[Tpunoxenue 1. KpaTkuii KOHCIEKT JEKIIMOHHBIX 3aHATHH

3aKOH BCEMHUPHOTIO TATOTeHHs. /{BHKeHHE TeJI O] AefiCTBHEM CHJIBI THKECTH

ITo BrOopoMy 3axkoHy Hbr0TOHA IPUYMHON U3MEHEHUS IBUKECHHUS, T. €. IPUYMHON YCKOpPEHUs
TeN, sBIseTcs cuwia. B MexaHMKe paccMaTpHUBalOTCA CHIIBI PA3IMYHONW (PU3MUECKOW MPHUPOJIBI.
MHorue MexaHn4ecKue SIBICHUS U MPOLIECCHI ONPENEISAIOTCS AEUCTBUEM CUIT TSATOTEHMUSL.

3axon eécemupnoco msaeomernus Obu1 OTKpHIT Mcaakom HeioroHom B 1682 romy. Eme B
1665 rony 23-netHuit HproTOH BbICKa3ai1 MPEANOI0KEHHE, YTO CHIIBI, yaepxkuBawlue JIyny Ha ee
opburte, TOH ke IPUPObI, YTO U CHJIBL, 3acTaBJsAoNIUe s010K0 NagaTh Ha 3emito. 1o ero runorese
MEX1y BCeMM TesaMu BceneHHON NeHCTBYIOT CHJIbl HPUTSKEHHUS (IpaBUTALMOHHbBIE CHUJIbI),
HAIpaBJICHHBIC 110 JIMHUY, COCAMHSIONIEH eHTpbl Macc (puc. 1.10.1).

Pucynok 1.10.1.

['paBUTALIMOHHBIE CUIIBI IPUTSIHKEHUS MEXKTY TEIAMHU.

B mnocnenyronue roapl HploTOH mbITancs Hath (u3MYECKOe OOBSICHEHHE 3aKOHaM
JBUKEHUS TUIAHET, OTKPBIThIX acTpoHoMoM HMorannom Kemnepom B Hauwane XVII Beka, u nath
KOJIMYECTBEHHOE BBIPAKEHUE ISl TPABUTALIMOHHBIX CHJ. 3Has, Kak ABWXKYTCA TUIaHEThl, HploTOH
XOTEN OINPEIEIUTh, KAKUE CUJIbl HA HUX JEUCTBYIOT. Pemienne 3ToM 3a1aun u npuseno HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TATOTCHHUSI.

Bce Tena mpuTSruBaloTCa APYT K APYLY C CHJIOM, IPSAMO MPOMOPIMOHAIBHOM MX MaccaM U

00paTHO NPONOPLUOHAILHON KBAAPATY PACCTOSHUS MEXKTY HUMU:
mym,
F=6—7—
R

Koaddumument nponoprimonanbHocTd G 0AMHAKOB U BeexX Ted B npupose. Ero Ha3sIBaroT
2PAasUMAaYUOHHOU NOCMOAHHOU

G=667-10""" H-wm?/xr* (CH)

['paBuTaInMOHHAs MOCTOSHHASA ObLIA DKCIEPUMEHTATHHO M3MEpEHa aHTIMHCKUM (HU3HKOM
I'enpu Kasengumewm B 1798 rony.
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MHorue sBjieHHS B TNPUPOAEC OOBSICHSIOTCS NEUCTBUEM CHJI BCEMHUPHOTO TATOTEHUS.
JIBrxenune mianetr B COJIHEUHON CUCTEME, UCKYCCTBEHHBIX CITyTHUKOB 3€MJIM, TPAEKTOPHUH I0JIETa
OQJUTMCTUYECKUX PaKeT, IBUKCHHE Tel BOJM3M TOBEPXHOCTH 3€MIM — BCE OHU HAXOIAT
00BsICHEHNE Ha OCHOBE 3aKOHA BCEMUPHOTO TSATOTEHUS U 3aKOHOB JUHAMUKH.

Kaxnpiii npeagmer Bo BceneHHON BO3AEHCTBYET HA APYrod MPEIMET, OHU MPUTATHBAIOT
Apyr npyra. OTO Ha3blBA€TCA CUJION TSDKECTH, WM TpaBuTanueil. Cuna NPUTSKEHUS, WU
TpaBUTAIUs, 3aBUCHUT OT JIBYX (DaKTOPOB.

Bo-niepBbIX, 3TO 3aBUCUT OT TOr0, CKOJIBKO BELIECTBA COJIEPKUT OOBEKT, TENO, IpeaMeT.
Yem Oompiie Macca BelIecTBa Tena, TeM cuibHed rpaBuTanus. Eciu Teno oOmamaer oyeHb
HEeOOJBIION Maccoii, ero rpaBuTanusa Mana. Hampumep, Macca 3emiid BO MHOTO pa3 0O0JIbIIE MAcCChl
JlyHbl, T03TOMY 3€MJIsi UMEET OOJIBIIYIO CHITY TSKECTH, yeM JIyHa.

Bo-BTOpBIX, cHa TSKECTH 3aBHCHUT OT PACCTOSHUS MEXIy Tenamu. Uem Ommke Tena
HaXOJATCS APYr K IpYry, TeM cuja NpUTsKeHus Ooinbuie. YeM OHM Aanblie APYr OT Apyra, TeM
rpaBUTAIMsI MEHBIIIE.

Cob6ctBeHHOe TpaBUTalMoOHHOE Tosie JIyHBI ompenenseTr ycKopeHue CBOOOAHOTO
najgeHus Qi Ha ee moepxHocTH. Macca Jlynsl B 81 pa3 meHblle Macchl 3eMild, a €€ paanyc
npubau3uTenbHo B 3,7 pa3a MeHble paguyca 3emnu. [loaToMy yckopeHue Qi OMpenesuTcs
BbIPA)KCHUEM:

GM’ GL3'3’72 017 1,661/ c?
.= = =0, = 1,66M/C
T R? T,2- 81 §

B ycrnoBusx Takoit cimaboif rpaBUTaIlMKM OKa3aJIMCh KOCMOHABTHI, BbIcaauBiuecs Ha JIyHe.
YeloBEK B TaKHX YCIIOBUAX MOXKCET COBCPIIATH TMTAHTCKHUEC IPBIKKH. HaHpHMep, €CJIN YCJIOBCK B
3€MHBIX YCIOBUSX MOANPBITUBAET Ha BHICOTY 1 M, TO Ha JIyHe OH MOT ObI OJMPBITHYTh HA BBHICOTY
6osee 6 M.

A ceifuac naBaiiTe MOCMOTPUM Ha YEJIOBEUECKOE CyIECTBOBaHME Ha 3emie. Y 3eMiH mMacca

OoJibllle, YeM y 4YesloBeKa, MOATOMY CHJIa TSKECTH yiaepxuBaeT ero Ha 3emie. Ho 3emuts
BO3/ICUCTBYET Tak, Kak OyATO BCs ee MaTepus, BCE €€ BEIIeCTBO HaxoJsATcs B ueHTpe. [loaromy
CHJIa TSDKECTH B JIFOOOM MecTe 3eMJIH JIOJDKHA PACCUUTHIBATHCS C YIETOM PACCTOSIHHS JI0 €€ IEHTpa.

Cuna TspKecTH Ha 1modepekbe Mopst Ooubliie, YeM Ha BEpIIMHE TOphl. A ceifuac mpencTaBbTe

YeJI0BEKa, YIAIHUBIIETOCS C MMOBEPXHOCTH 3eMJIH HA JTAJIEKOE paccTOsiHKE. TaM cuita 3eMHOTO
MpUTSKEHUs OyzeT MHoro ciabee.

Korna yenoBek HaXOAUTCS B KOCMOCE, OH COBCEM MCU€3aeT U3 MOJIsI 3eMHOTO MPHUTSKEHHS.
I'paButanust 3emim coBceM HE JeWCTBYeT Ha Hero (HO OHa eCTh, TOJBKO OYEHb Cliabas u3-3a
6onpIoro pacctostHus ot 3emun). OH HaAXOAUTCS B COCTOSIHUM HeBecoMocTu. [1oaToMy pakersl,
KOCMHUYECKHUEC Kopa6m/1, KOCMOHAaBThI MOT'YT CBO60}IHO JICTAaTb B OTKPBITOM ITPOCTPAHCTBCE.

OnHUM U3 TPOSIBIICHUH CHIIBI BCEMUPHOTO TATOTEHUS SABISICTCS CUNA MAHCECTNU.

Cuna Ts>KeCTH — TpaBUTAIMOHHAS CUJla, ISHCTBYIONIAs Ha TEJO.

Tak npuHATO HA3BIBATh CHIIY MIPUTSDKEHUsS Tel K 3emiie BOMU3u ee moBepxHocTu. Eciiu M —
Macca 3emin, R — ee paguyc, M — Macca JaHHOTO Tella, TO CUJjla TSHKECTH paBHA
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Yckopenue CBOOOMHOrO MHafcHUS — YCKOPEHHUE, MPUOOpETacMOEe TEJIOM IOA JCHCTBUEM
TPAaBUTALIMOHHOM CUJILI BOIM3H ITOBEPXHOCTH HEOECHBIX Te (IJIAHET, 3BE31).

Cunia TsDKeCTH HampaBiieHa K HeHTpy 3emud. B oTCyTCTBHE NIPYrux CHII TEJIO CBOOOIHO
najiaeT Ha 3eMITI0 ¢ YCKOPEHHEM CBOOOIHOTO Ta/ICHHS.

CpenHee 3HAYCHHME YCKOPEHHS CBOOOIHOIO IMAJCHMS JUIS Pa3IMYHBIX TOYEK IMOBEPXHOCTHU
3emuu paBHO 9,81 m/c?.

[Ipu ynaneHun OT MOBEPXHOCTH 3€MJIM CHJIa 36MHOTO TATOTEHHUS M YCKOPEHHE CBOOOIHOTO
MaJCHHUS] U3MEHSIOTCS OOpaTHO MPONMOPIIMOHATBHO KBAJApaTy pacCTOSHHS I 10 ILEHTpa 3eMIIu.
Puc. 1.10.2 wuirocTpupyeT HW3MEHEHUE CUJIbl TATOTEHHUS, JACUCTBYIOIIEH Ha KOCMOHAaBTa B
KOCMHYECKOM KOpalJie MpH ero yJaleHUuu OT 3eMIIH.

r=Ry=673810%n

1 1 7’1 e o 6
152025 30 0¥

1

1 15 20 35 R

H3MeHeHue cuiibl TATOTEHUS, ACHCTBYIOIIEH
Ha KOCMOHABTA [P yIaJ€HUU OT 3eMJIn

Wrak, I'paButanus (MPUTSHKCHHE, BCEMH PHOE TATOTEHHE, TATOTeHHE) (OT Jat. gravitas —
«TSDKECThY) —OTO 00HA U3 PYHOAMEHMANbHBIX CUTL NPUPOObL, camoe claboe 83aumooelcmeue U3
Hux. Onpeoensemcs 63AUMHbIM NPUMANCEHUEM MeHCOY 08YMS AMOMAMU (UNU SPYRNAMU AMOMO8).
Ecnu 6v1 nonosicume 06a mauuka Ha cmoi, mexcoy Humu Oyoem npumsdxiceHue, Ho Kpative ciadoe.
Ecnu mauuku eeipacmym 00 pasmepog 3emau, coomeemcmeeHHo, Cuia 603pacmem MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obraoarom, Kax npasunio, KpynHvle oObeKmol, odpazyiouue
epasumayuonHoe none. bnazooaps emy, mbi Modxcem Xo0umv no 3emie, a cama niaHema
yoeporcusaem ammocepy. Ha Jlyne epasumayus crabas, nosmomy ammocgepy Huuezo He
oeporcum. H3yuenue epagumayuu, 6 CUiy c1abocmu ee nposasieHus (Moabko 6 Makpomacuimaonax),
npoxooum KpatiHe ciodcHo. Ecmbv muenue, umo keammosas meopusi epagumayui noModxicem
00beOUHUMb B0EOUHO 6Ce, UMO Mbl 3HAEM O PYHOAMEHMANbHBIX CULAX U Mamepuu 60 Bcenennoil.
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9. OBYYEHHUE CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C OT'PAHUYEHHbBIMHA
BO3MOXHOCTAMMU 310POBbS

[Topsimox 00y4eHHsT HMHBAJIMIOB W CTYJEHTOB C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
onpezaeneH «llomoxxenuem KyO6I'Y 00 oOyueHuu CTyIEHTOB-UHBAJIUIOB M CTYJEHTOB C
OTrpaHUYEHHBIMU BO3MO>KHOCTSIMU 310POBbSI».

JUig nu1 ¢ orpaHUYEHHBIMA BO3MOXHOCTSIMU 3JI0POBbS IIPEYCMOTPEHBI 00pa30BaTEIIbHbBIE
TEXHOJIOTUH, YUUTHIBAIOLIUE OCOOEHHOCTH U COCTOSIHUE 3/10POBbSI TAKUX JIUII.
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