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1. TACIIOPT PABOYEH MPOT'PAMMBI YYEFHOU JUCIHATIJIMHBI «®U3UKA»

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHoOM mucruruinabl bJ[.07 ®dusuka paspaboTtaHa Jyisi CTYJACHTOB
cnenuanbHocT 42.02.16 Typusm u rocTenpuuMCTBO (TOCTUHMYHBIE YCIYTHM) B KadyeCcTBE
MPUMEPHON MporpamMmbl JUIsl peaju3aluyd OCHOBHOHM mpodeccHoHaIbHOM 00pa3oBaTeiabHOU
nporpamMmbl CITO Ha 6a3ze ocHOBHOTrO 0O0Iero oOpa3oBaHUS C MOITYYCHHEM CPEIHETO OOIIero
obpazoBanus (mpoTokos Ne 3 ot 21 utons 2015 r. Peructpanuonnsiii Homep perien3uu 384 ot 23
uwonsg 2015 r. ®I'AY «®DOUPO»); ¢ BHECEHHBIMH HM3MEHEHUSIMH, PEKOMEH]IOBAaHHBIMU
®denepalibHBIM rocyAapCTBEHHBIM OI0I>KETHBIM 0o0pa3oBaTeNbHBIM  YUYPEXKICHHUEM
JOMOTHUTEIBHOTO MPO(hECCHOHANBEHOTO 00pazoBanus «IHCTUTYT pa3BUTHS NPO(HECCHOHAIBHOTO
obpazoBanusy (PI'BOY IO «MPIIO») ¢ yuerom I[IpumepHoit ocHOBHO# 00111€00pa3oBaTeIbHON
MPOrpaMMBI CpeHEro o0IIero oopazoBaHus, 0J0OpEeHHON pemeHrueM (GeaepatbHOro y4eOHO-
METOJIMYECKOT0 00BEIMHEHHSI 110 001IeMy 00pazoBanuto (IpoTokoi oT 28 utoHs 2016 r. Ne 2/16-
3), ¢ yueroMm yrouHeHu OI'AY «®UPO» (mporokon Ne3 ot 25 mas 2017 1.)

1.2. MecTro y4eOHOH AUCHMIUIMHBI B CTPYKType MNPOrpaMmbl IOATOTOBKH
CIEeNMAJINCTOB CPe/IHero 3BeHa:

YueOnas aucuumiiuHa «®Pusnkay sBIsSETCS Yy4eOHBIM MpPEIMETOM IO BBIOOPY U3
obs3arenpHONM mpeaMmeTHol obnactu  «EctectBenHbie Haykm»y DPI'OC cpemHero oOrmiero
oOpa3oBaHus.

Juctummaa «Du3ukay uzydaercs B 00meoopazoBarenbHoM nukiie yaeonoro OITOIT CTIO
Ha 06a3e OCHOBHOI'O 00IIEro 00pa30BaHUs C MOTyUYEHUEM CPEIHEro o01ero oopa3oBaHusl.

Mecrto y4yeOHOW aucuuIUMHB «DH3HMKa» - B COCTaBe 00IIE00pa30BaTENbHBIX YYeOHBIX
JUCIHUIUIMH 10 BBIOOPY, (opmupyemblx U3 00s3aTenbHBIX IpeaMeTHbix obmacteit OI'OC
cpenHero obmero oOpazoBanus, misa crneuuanbHocTedl CIIO cootBercTBYOLIEro Mpoduis
npodeccrnoHanbHOTO 00pa30BaHHUS.

I[Ipu ocBoenuu crnenuanbHocTet CIIO  conManbHO-dKOHOMHUYECKOTO  MPOQUIIsL
npodeccronansHoro odpazoBanus ¢pusnka uzydaercs Ha npodunsHom ypoBae ®I'OC cpennero
oO1ero oopa3oBaHusl.

1.3. Hdeau u 3apaun y4eOHOM JMCHUIIMHBI — TPeOOBAHUS K Pe3y/JbTATAM OCBOCHUS
AUCHUIINHBI:

Coneprkanne nporpaMmmbl «Du3rkay HalpaBIeHO HA TIOCTHKEHUE CIECTYIONIUX Yyeel.

— OCBOEHHE 3HaHUM 0 (PyHIaMEHTaIbHBIX (PU3NUYECKUX 3aKOHAX U MPUHLHUIIAX, JIEKAIIUX B
OCHOBE COBPEMEHHOH (pu3nueckoil KapTHHBI MHUpa; Hanbojiee BaXKHBIX OTKPBITHUAX B 00JacTh
(GU3MKYM, OKa3aBIIMUX OIpENEeNsIollee BIUsSHUE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTMH; METOJax
HAy4YHOTO IT03HAHUS IPUPOJIBI;

— OBJIQICHUE YMEHMUSMHU TPOBOJAUTH HAONIOAEHUS, IUJIAHUPOBATh U  BBINOJIHATH
SKCIIEPUMEHTHI, BbIIBUTaTh TMIOTE3bl U CTPOUTH MOJEIH, IPUMEHATH MOJTYyYeHHbIE 3HAHUS 110
¢usuke 111 OOBSCHEHUS Pa3HOOOpa3HBIX (PU3MUECKUX SBIEHUMH U CBOHCTB BEUIECTB;
MIPaKTUYECKHU HCII0JIb30BaTh ¢buznueckue 3HAHMUS, OLICHUBATh JIOCTOBEPHOCTh
€CTeCTBEHHOHAYYHOI HH(pOpMaInu;

— pa3BHUTHE [TO3HABATEIbHBIX HMHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKUX CLIOCOOHOCTEH
B TIpoliecce MpUOOpeTeHus 3HAHWH M yMEHUH M0 (U3MKE C HCHOJIb30BAHUEM DPAa3IMYHBIX
HMCTOYHUKOB MH(GOPMAIIMU 1 COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTU;

— BOCHUTaHHE YOEXKJIEHHOCTH B BO3MOXKHOCTH TIIO3HAHUS 3aKOHOB  MPUPOJBL,
UCTOJb30BAHUS JOCTHKEHUH (U3MKKM Ha OJlaro pa3BUTUS 4YEIOBEYECKOW IMBHIIU3ALNM;
HE0O0XOAMMOCTH COTPYAHUYECTBA B IIPOLIECCE COBMECTHOIO BBIITOJHEHMS 3a/1a4, YBAXKUTEIBHOTO
OTHOLICHWS K MHEHHUIO OIIMOHEHTAa TpU OOCYXAEHHH TNPoOJIEeM eCTEeCTBEHHOHAYyYHOTO
COJIEp>KAaHUs; TOTOBHOCTH K MOPAJIbHO-3TUYECKOH OLIEHKE UCIIOIb30BaHUS HAYYHBIX JOCTHKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aILMUTY OKPY>KAIOILEN Cpebl;



— HCIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUI U YMEHUH Ul PELICHUs MPaKTUUECKUX 3a/1ad
MOBCEHEBHOM >KMU3HHU, oOecreueHus Oe30MmacHOCTH COOCTBEHHOW 3JKHU3HU, PalMOHAIBHOTO
IIPUPOJIOIIOIB30BaHUS U OXPaHbl OKPY>KAIOLIEH cpelbl U BO3SMOXKHOCTh IPUMEHEHUS 3HAaHUH IIpU
peIIeHUH 33124, BO3HUKAIOIIUX B TOCIEAYIOMEH MpohecCHOHaIbHON AEITEIbHOCTH.

OcBoenue conepxkaHus ydeOHOM aucuuiuivHbl «Pu3nka» o0ecreuyuBaeT JOCTHIKEHHE
CTYJEHTaMH CJIEAYIOUINX PE3YJIbTaTOB:

JUYHOCHHBIX:

— YyBCTBO I'OPJOCTH U YBAKEHMSI K UCTOPUU U JOCTHIKEHUSM OT€YECTBEHHON (PU3UUECKOI
HayKH; (PU3UYECKH T'PaMOTHOE TOBEICHHE B MPO(PECCHOHATBHON MEATEIBHOCTH U OBITY IpH
oOparieHnu ¢ npudopamu U yCTpoicTBamy;

— TOTOBHOCTb K IIPOJIOJKEHHUIO 00pa30BaHMsI M MOBBIILIEHHs KBaTU(UKALUU B U30paHHOM
poeCCUOHATIBHOMN IEATETLHOCTH U 0OBEKTUBHOE OCO3HAHUE POJIH (PU3NUECKUX KOMIIETESHIIHIA B
3TOM;

— YMEHHE UCHOJb30BaTh JOCTHKEHHUS COBPEMEHHOW (M3MYECKON HayKu U (PU3MUECKUX
TEXHOJIOTUH JUIS TIOBBIIMICHHUSI COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO pa3BUTUSI B BBIOPaHHOM
po¢ecCUOHATILHOM 1eATEIbHOCTH;

— YMEHHE CaMOCTOSITENIbHO 10OBIBATh HOBBIE AJIs ce0s (pu3nueckue 3HaHUs, UCTIOIb3Ys IS
3TOTO JIOCTYIHBIE HCTOYHUKH WH(POPMAIIHH;

— yMEHHE BbICTpauBaThb KOHCTPYKTHUBHBIE B3aMMOOTHOIIEHHS B KOMaHJE IO PELICHUIO
00ImMX 3a7a4;

— yMEHHE YIpaBJIsITh CBOEH MO3HABATEIBHOW AEATEIbHOCTHIO, MPOBOJUTH CaMOOLICHKY
YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PA3BUTHUS;

MemanpeomMemHuix:

— HCIIOJIb30BAHHME PA3IMYHBIX BUAOB II03HABATEJIBLHOM JEATEIBHOCTU JUISl PELICHUS
¢bu3nUecKrx 3a1a4, IPUMEHEHNE OCHOBHBIX METOJI0B MO3HAHMs (HaOIr01eH!s,

— OIHKCaHMs, U3MEPEHUS, SKCIIEPUMEHTA) ISl U3YUYEeHHUS PA3IUUYHBIX CTOPOH OKPY KAIOLIEH
JIEHCTBUTEIIFHOCTH,

— HCIIOJIb30BAHWE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OMNEpalMid: TOCTAaHOBKU 3aJayH,
(GbopMyIMpOBaHUs TUIOTE3, aHAIM3a M CHUHTE3a, CpaBHEHMs, OOOOIIEHHUs, CHUCTEeMaTH3alllH,
BBISIBJICHHSI IPUYUHHO-CJIEICTBEHHBIX CBSA3€H, OUCKa aHaI0roB, (P OPMYJIMPOBAHMSI BHIBOIOB IS
W3YYEHUS] PA3IUYHBIX CTOPOH (PM3NYECKUX OOBEKTOB, SBJICHUH U IPOLECCOB, C KOTOPHIMH
BO3HHUKAET HEOOXOAMMOCTh CTAIKUBATHCA B MpodecCHoHANBHOU cepe;

— yMEHHEe I'eHepUpOBaTh UJIEU U ONIPEEIATh CPEICTBA, HEOOXOIUMBIE I UX pealu3aluy;

— yMEHHME UCHOJb30BaTh pa3jMuHble MCTOYHMKH JUI TOJy4YeHHs (U3HUECKON
uH(pOpMaInH, OLIEHUBATH €€ JOCTOBEPHOCTb;

— YMEHHUE aHAIMU3UPOBATH U MPEJICTABIATh MH()OPMAIIHIO B Pa3IMYHBIX BUAAX;

— yMeHHe MyOJUYHO NPEJCTaBISTh PE3yJbTaThl COOCTBEHHOTO HCCIEAOBAHUS, BECTH
JMCKYCCHH, JIOCTYIHO M TapMOHHYHO codYeTas cojepkaHue Hu (OpMbl IpelCTaBlIseMOn
nH(popMaLnu;

npeomemmuuix:

— c(hOpMHPOBAHHOCTh MPEACTABICHUI O POJIU U MecTe (PU3UKU B COBPEMEHHOM Hay4dHOI
KapTUHE MUpa; MOHUMaHKe (PU3MUECKOl CYIIHOCTH HabIt01aeMbIX BOo BeeneHHOM siBieHui, posn
¢u3uku B GOPMHUPOBAHUHU KPYro30pa U PYHKIMOHATBHON I'PAaMOTHOCTH YeJIOBEKA ISl peIlIeHUs
MPaKTUYECKHX 3aj1ay;

— BIQJICHHE OCHOBOINOJAralolMMH (PU3NUYECKUMH TOHATHUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSMH; YBEPEHHOE UCIIOIb30BaHUE (PU3HMUECKON TEPMUHOIOTUN U CUMBOJIUKHY;

— BJaJCHHE OCHOBHBIMH METOJAMH HAy4YHOI'O IO3HAHMSA, UCIOJIb3YyeMBIMU B (pu3mKe:
HaOJI0ieHUEM, OIUCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

— yMeHus oOpabaTbIBaTh pe3yJbTaThl U3MEPEHUM, OOHApYKUBATh 3aBUCUMOCTb MEXKIY
(GU3NIECKUMU BETMYMHAME, OOBSICHATH OJTYYCHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBL;

— c(hOpMHPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 3a/1aUH;



— c(hopMUPOBaHHOCTH YMEHHS NPUMEHSTH MTOIYyYCHHBIC 3HAHUS JUIs1 OOBSICHEHUS yCIOBUI
NpoTeKaHus (U3NYECKUX SIBJICHUH B MPHPOJE, NPOPecCHOHATBHON chepen s NPUHATUS
NPAaKTHYECKUX PEIICHUH B TOBCEIHEBHOM KHU3HHU;

— copMUpOBaHHOCTh COOCTBEHHOW MO3MLIMH II0 OTHOUICHHIO K (pu3ndeckoi
uH(pOpMaIINH, TTOTy9aeMON U3 Pa3HbIX HCTOUHUKOB.

1.4. IlepeyeHb IIAHHPYEMBIX Pe3yJbTATOB OOy4YeHHs] MO JAUCHUILIUHE (MepeYyeHb
¢dopmMupyeMbIX KOMIIETEHIUIT)
He NpedyCcMOmpeHo.

2. CTPYKTYPA Y COAEP)KAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHO# 1M CUMIIMHBI M BUAbI YU4eOHOIl padoThI

N Bcero CemecTtpbl
Bun yuebnoit paboTsl 4ACOR 1 5
Y4yeOHasi Harpy3ka (Bcero) 78 32 46
AyauTopHbBIE 3aHATHS (BCEro) 78 32 46
B ToMm uncie:
3aHSTH JIEKIIMOHHOI'O THUIIA 16 22
IIPAKTUUECKHE 3aHATUsI (TPAKTUKYMBbI) 16 24
CamocrosiTesibHast padoTa (Bcero) HE MPeyCMOTpPEHA
[TpomexyTouHas aTTectanus (9K3aMeH/3a4et/mud.3a4er) aud. 3a4er
OO6m1ast TpyI0eMKOCTh 78 32 46
2.2. CTpyKTYpa AMCHHUILIUHBI:
KosmuecTBo ayIMTOPHBIX 4aCOB
HaumeHoBaHue pa3iesioB U TeM Teopernueckoe IpakTuieckue u
Bcero o JlaGopaTopHbIe
o yqu“e 3aHATUA
Bgenenne 2 2
1. Mexanuka 16 8 8
2. MonekynsapHas ¢pusmuka. Tepmoagunamuka 12 6 6
3. DIeKTpOIMHAMHKA 20 10 10
4. OnTuka 10 6 6
5. DneMeHThl KBaHTOBOU (DU3UKHU 4 2 2
6. OBosmronus Beenennon 4 4 8
Bcero no nucuumiinHe 78 38 40




2.3. TemaTnueckuii IJIaH M cofepKaHue y4eOHOH TUCHUILINHBI «PU3HKa)

HaumenoBa Conep:kanue y4eOHOro MaTepuaa O0bem | Popmupyembre
HHE NMPAKTU4YEeCKHE 3aHATHS U CAMOCTOsAITeJIbHAs padoTa 4acos Hpgglfc'z;:“a_
pa3aesioB u o0y4aronerocst JAbHBIE
TEeM KOMIICTCHUI U
1 2 3 4
Beegenne | Copep:xanue yuyeOHOro marepuaJia 2 OK 03
Jlexknun OK 05
Tema 1.1. ®uzuka — dyHIaMeHTANTBHAS HAYKa O IPUPOJIC.
3Havenue Guznku npu ocBoeHuu npodeccuit CIIO u
cneruanbHoctei CIIO.
1. Coaep:xanue yueOHOro MaTepuaJia 14 OK 01

Mexanuka | Jlekuuu OK 02

Tema 1.2. Kunemarnka MaTepuaibHOU TOUKU OK 04
Tewma 1.3. [Ilunamuka OK 05
Tema 1.4. 3akoHbBI COXpaHEHUS B MEXAHUKE OK 07
Tewma 1.5. Mexanuueckue K0JieO0aHUs U BOJTHBI

IIpakTuyeckue (JiadopaTopHbie) 3aHATHS 14
HccnenoBanue 1BUKEHUS Tella MO I€HCTBUEM

MTOCTOSIHHOM CHJIBL.

N3yueHue 3aKoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHne MeXaHMYECKON YHEPTUH MIPH IBUKEHUH Teja

MO/ ICMICTBUEM CHJI TSDKECTH U YIPYTOCTH.

CpaBHeHue pabOThI CUJIBI C HK3MEHEHUEM KUHETHUECKOM

SHEpPTUU Tena.

N3yueHune 3aKk0HOB COXpaHEHUS Ha IPUMEPE yaapa IapoB

1 0AJUTMCTUYECKOTO MasTHHKA.

N3ydeHnne ocoOOEHHOCTEHN CUIIbI TPEHHSI (CKOJIBKEHUS).

2. OcHoBbl | CopepixaHue y4eOHOI0 MaTepuasa 8 OK 01
MoJIeKkyJaspH | Jlekuuu OK 02
oif pusuku u | Tema 2.1. OCHOBBI MOJIEKYJIIPHOM KMHETUYECKOU TEOPUH. OK 03
TepMoaAuHa- | MneanpHbli ra3 OK 04

MHKH Tewma 2.2 M3omporieccsl: 3aKOHBI U UX Tpaduueckoe OK 05
MpeACTaBICHUE OK 07
Tewma 2.3 OcHoBBI TepMOaUHAMUKH. [IepBoe Havano
TepMOJAMHAMUKH U €ro npuMeHenue. Bropoe Hauano
tepmoauHamuku. KITJI. Iuka Kapno
Tema 2.5. CBOMCTBO ITApOB, KHUAKOCTEN, TBEPABIX TEI
IIpakTnyeckue (1abopaTopHbie) 3aHATHSA 10
N3mepenne BIaKHOCTH BO3/yXa.
N3mepenne noBepXHOCTHOTO HATSHKEHUS KUJAKOCTH.
Habmtonenue npouecca kpuctaumzanuu M3yyenne
nedopmanuu pactskeHus. MzydeHue TeninoBoro
pacUIMpeHus TBEPABIX TEJl.
N3yuenne ocoOCHHOCTEN TEMIOBOTO PACITUPEHUS BOIBI.
3. Conep:kaHue y4e0OHOIro MaTepuaJia 14 OK 01
dnektpoau- | Jlekuun OK 02
HAMHKA Tema 3.1. DnekTpocraruka OK 03
Tewma 3.2. IlocTosiHHBIN TOK OK 04
Tewma 3.3. MaruutHble sIBIICHUS OK 05




Tema 3.4 DnekTpoMarauTHast MHIYKIUS
Tewma 3.5. DnexkTpoMarHuTHBIC KOJICOAHUSI U BOJHBI

IIpakTnyeckue (1abopaTopHbIe) 3aHATHSA

N3yuenue 3akona Oma aj1s ydacTka LelH,
IIOCJIEI0BATEIBHOTO U NApalIEIbHOTO COEINHEHNUS
IIPOBOJTHUKOB.

N3yuenue 3akoHa OMa a1 IOJHOM LIEIH.

W3ydenue sBaeHUs 371€KTPOMAarHUTHON MHTYKIIUH.
Onpenenenne TemMnepaTypbl HUTH JIaMITbl HAKAJIMBAHUS.
Onpenenenne 3/]C 1 BHyTpEHHETO COTPOTUBIICHUS
HCTOYHUKA HAIPSDKEHUSL.

16

OK 07

4. OnTuka

Conep:kanue y4e0OHOIro MaTepuaJa

Jlekuuu

Tewma 4.1. Ilpupona cBeta. OcHOBBI hOoTOMETPUHN

Tema 4.2 DnemeHnTsl reomeTpudeckoil onTuku ToHKHE
nuH3bl. [locTpoenne n3o00paxeHuii B TMH3aX U 3epKajax
Tema 4.3. BosiHOBBIE CBOMCTBA CBETA

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS

N3yuenue n3o0pakeHus NpeMETOB B TOHKOM JIMH3E.
W3zyuenune natepdepeHuun u Audpakuum cBeta.
I'pamynpoBka CieKTpoCKONna U ONPEEIICHUE ITIMHBI BOJIHBI
CHEKTPAJIbHBIX JIMHUM.

OK 01
OK 02
OK 04
OK 05

5. OcHoOBBI
CIEeNHAIBHO
i Teopum
OTHOCHTEJIb
HOCTH

Coaep:xanue yueOHOro MaTepuaJia

Jlexnun

Tema 5.1 OcHOBBI cielIMAIbHOM TE€OPUN OTHOCUTEIBHOCTH.
[Toctynats! DitHmTeiina. [Ipeobpazosanus JlopeHna.

IIpakTnyeckue (1abopaTopHbie) 3aHATHSA

W HBapnaHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe.
[Tocrynare! DitHmTeliHa. [IpocTpancTBO 1 Bpemst
CIELMAJIBHON TEOpUN OTHOCUTENBHOCTH. CBS3b MacChl U
SHEPruu cBOOOIHOM YacTHIIbl. DHEPrHsl MOKOS.

OK 01
OK 02
OK 04
OK 05
OK 07

6.
J1eMeHTbI
KBaHTOBOM
(puzuxku

Coaep:xanue yueOHOro MaTepuaJia

Jleknuu

Tema 6.2 DnemMeHTHl PU3NKK aTOMa, ATOMHOTO SIIpa U
JJIEMEHTAPHBIX YaCTHII

IIpakTHyeckne (iabopaTopHbIe) 3aHATHUS

1. Pacyer MakcMMalIbHOM KUHETUUECKOM HEPTUN
AJIEKTPOHOB NP POTOAIEKTPHUUIECKOM P eKTe.
Omnpenenenne paboOThI BBIX0/Ia 3JEKTPOHA MO TpapuKy
3aBUCUMOCTH MaKCUMaJIbHOW KMHETUYECKON SHEPIUU
(OTO3TIEKTPOHOB OT YaCTOTHI cBeTa. M3mepenue paboTbl
BBIX0/1a MJIEKTPOHA.

2. Pacuer 4acTOTHI U JJIMHBI BOJIHBI UCITyCKAaEMOI'O CBETA
IIPU IIEPEXOJE aTOMa BOAOPOAA U3 OJTHOIO CTAlMOHAPHOTO
COCTOSIHMS B APYrO€.

3. Pacuer sHEeprum cBsI3U aTOMHBIX SIIED.

Omnpenenenue 3apsaa 1 MacCOBOTO YMCIIa aTOMHOTO S7pa,
BO3HHKAIOIIETO B PE3yJIbTATE PAJUOAKTUBHOTO paclaja.
Brruucnenue sHeprum, 0cBOOOKIAIOMIEHCS TTPH
paaroakTUBHOM pacnaze. OnpenencHue NpoIyKTOB
SICPHOM peaKkuu. BerunciieHne SHepruy,
0CBOOOKIAIOIIEHCS IPH AACPHBIX PEaKIHsIX.

OK 01
OK 02
OK 04
OK 05
OK 07




7. Conep:xanue yueOHOro MaTepuasa 6 OK 01
IBoJnonusi Jekuuu OK 02
Bceesennoii | 7.1 ConneuHnas cucremMa: IJIaHEThI U Majble Tena. Cucrema OK 03
3emis-Jlyna. ) OK 04
7.2 Ctpoenue u 3Bomonust ConHIa U 3BE3 1.
Knaccudukanus 38€371. 3BE3/1bI U UCTOYHUKU UX SHEPTHH. OK 05
7.3 T'anaktrka. CoBpeMEHHBIE ITPEICTABICHHS O CTPOCHUU OK 07
U dBOIIONNHN BeenenHon
IIpakTnyeckue (1abopaTopHbie) 3aHATHSA 4
HcTopus pa3BUTHS KOCMOHABTUKH
Nzydenne kapThl 3Be37HOT0 HeOa. HeOecHbIe KOOPAMHATHI,
OCHOBHBIE€ TOUKH U JJUHUU HEOECHOM Cephl.
Teneckonsl, o0cepBatopun, MKC
BCET'O 110

2.3.1 KoHTpPOJ1b U OLIEHKA Pe3yJIbTATOB OCBOCHHUS IMCHHUILINHBI

KoHTpo/1b M 01leHKA pacKpbIBAIOTCS Yepe3 YCBOCHHbIE 3HAHUS U IPUOOPETEHHBIE 00YYatOIUMUCS
YMEHUs1, HallpaBJIeHHbIE Ha (POPMHUPOBAHKE OOIINX U MPOPECCHOHATBHBIX KoMIeTeHIINA. KoMmeTeHnnu
JIOJKHBI OBITH COOTHECEHBI C MPEIMETHBIMU PE3yJIbTaTaMU.

Kox 1 HanMeHOBaHHe Paznen/Tema Tun oneHoYHbIX
bopmMupyeMbIX KOMIIETEH Ui MeponpUus THIA
OK 01. Beibupats criocoOb! pemenus [Pasgen 1. Temsr 1.1, 1.2, 1.3 _ YCTHBIIT O1poC;
3ajay mpodeccruoHanbHOM Paznen 2. Temsr 2.1.,2.2., 2.3. (DPOHTABHBIH OMpOC;
NEATEIIbHOCTH IPUMEHUTENBHO K Paznen 3. Temnr 3.1.,3.2.,3.3.,3.4., OIIEHKA KOHTPOTBHBIX
[Pa3IMYHBIM KOHTEKCTaM ;.5. "t i1 4o pagor;
aznen 4. Temsr 4.1., 4.2.
’ HaOJII0JIEHUE 33 XO/I0M
Paszgen 5. Temnr 5.1., 5.2., 5.3.
BBITTOJTHCHUS
Pasznen 6. Tems1 6.1., 6.2. 6 6ot
Paszmen 7. Temsr 7.1, 7.2 HAbOpATOPHEIX pabor;
- —— OIIEHKA BBITIOJTHEHHUS
OK 02. Mcnons3oBath coBpemennbie [Pazgen 1. Temsr 1.1, 1.2, 1.3 H .
1a00paTOpHBIX PaboT;
CpPEACTBA IIOUCKA, aHAIIN3a U Paznen 2. Temnr 2.1.,2.2., 2.3. OLICHKA [PAKTHICCKIX
WHTEpIpeTaui HHHOPMALHH 1 Paznen 3. Temnr 3.1., 3.2., 3.3, :6OT ( IC)H_IeHI/IH
nH(popManMoHHbIe TexHomoruu A~ [3.4., 3.5. aneCTBEHHHX
BBITIOJTHEHUS 33]1a4 Paznen 4. Tems1 4.1., 4.2. ACUCTHBIX 34 ’aq)'
Mpo¢eCcCUuOHATBHON IEATETLHOCTH Paznen 5. Temsr 5.1., 5.2., 5.3. p Aat),
Pasnen 6. Temst 6.1., 6.2 OIICHKA TeCTOBBIX
Paznen 7. Temn1 7.1, 7.2 3a%aHHH;
OK 03. [manupoBath 1 Paznen 1. Temsr 1.1., 1.2, 1.3 HAOIJIIOICHUC 33 XONOM
[pEaI30BhIBATH COOCTBEHHOE Paznen 2. Temnr 2.1.,2.2., 2.3. BBITOTHCHIS
npodeccnonansHOe M TMYHOCTHOe  [Pasmen 3. Temsr 3.1., 3.2, 3.3, MHIUBUNyaJIbHBIX
[pa3BUTHUE, IPEINPUHUMATEIHCKYIO 3.4.,3.5. TIPOCKTOB 1 OLCHKA
NeATeNnbHOCTh B Ipodeccnonansaoii  [Pasnen 7. Temsr 7.1, 7.2 BBITOTHEHHBIX
chepe, UCTIONB30BATH 3HAHHUS 1O TIPOCKTOB,
(bMHAHCOBOI TPAMOTHOCTH B OTCHKA BBITTOTHCHHA
Pa3IUYHBIX KU3HEHHBIX AOMAIITHHX
CHTyaumsx CaMOCTOSTEIIbHBIX
OK 04. D pextusHo Pasgen 1. Temst 1.1, 1.2, 1.3 pabor;
B3aUMOJIENCTBOBATh M paboTaTh B Pasnen 2. Temsr 2.1.,2.2.,2.3. HaGHIOHeHHeuH OILCHKA
KOJUIEKTUBE U KOMAHJIE Pasnen 3. Temnr 3.1.,3.2., 3.3, peIICHUA KEHC-3a/1at,
3.4.,3.5. HaOJIIOIEHHE U OLIEHKA




Paznen 4. Teme1 4.1.,4.2. JIEJIOBOM UTPBI;

Paznen 5. Temsr 5.1., 5.2., 5.3. HuddepenurpoBaHHbIit
Paznen 6. Temnr 6.1., 6.2. 3a4er
Pazgen 7. Temsr 7.1, 7.2

OK 05. OcyiiecTBasiTh yCTHYIO U Paznen 1. Temsr 1.1., 1.2, 1.3

MUCbMEHHYI0 KOMMYHHUKAIMIO Ha Pazgenm 2. Temsr 2.1.,2.2., 2.3.

rocynapctBeHHOM si3bike Poccuiickoit [Paznen 3. Temnr 3.1., 3.2., 3.3,
Denepanuu ¢ yuerom ocodbennocreir  3.4., 3.5.

COLMAJILHOTO U KYJIbTYPHOTO Paznen 4. Temsr 4.1., 4.2.
KOHTEKCTa Pazgen 5. Temsr 5.1., 5.2., 5.3.
Pasznen 6. Temnr 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2

OK 07. ConeiictBoBaTh coxpanenuto [Pazgen 1. Temsr 1.1, 1.2, 1.3

OKPY’KaroIlle cpelbl, Paznen 2. Temer 2.1., 2.2., 2.3.
[peCypcocOEpeKeHHI0, TPUMEHSTh Paznen 3. Temsr 3.1.,3.2.,3.3.,
3HaHHA 00 M3MEHEHUH KJIMMAaTa, 3.4, 3.5.

MPUHITUIIBI OEPEHKITNBOTO Paznen 4. Temb1 4.1., 4.2.
MpOu3BOICTBA, 3P (HEKTUBHO Paznen 6. Temni 6.1., 6.2.
NIEHCTBOBAThH B UPE3BbIYAHBIX Paznen 7. Temsr 7.1, 7.2
CUTYaIUIX

MnK!...

2.4. ConepxaHue pa3iesioB IUCHUINIIHHBI
2.4.1. 3ansaTHs JIEKIITMOHHOT0 THIIA

No ®opma
pas- Haunmenosan Tekyle
nema | M€ pas3zieiioB Copnep:xanue paszaena ro

U TeM KOHTPO
JIA
1 2 3 4
1 cemecmp
BBenenue Ousnka — QyHIaMeHTaIbHAs HAyKa O IPUPOJIE. vV, T

EcTecTBeHHO-HayuUHBI METO/] TO3HAHUS, €T0 BO3MOKHOCTH U T'PaHMIIBI
MIPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IPOLIECCE MTO3HAHUS IPUPOIBI.
MopenupoBanue Gpu3ndecKkux sBJICHUH U polieccoB. Poib skcriepuMeHTa
¥ TEOPHH B MIPOIECCE MTOZHAHMS MPHUPOIbl. PU3NUecKas BeTMINHA.
[orpemnoctu u3mMepenuit pruzndeckux BeanynH. Ouznveckne 3aKOHBI.
I'panuiel npumMeHMOCTH (pr3ndYecKkux 3akoHOB. [loHsTHE O PHU3HUecKOi
KapTHHE Mupa. 3HaueHune GU3NKH 1pu ocBoeHnU npodeccuit CI1O u
cnenuansHocTell CIIO.

1 MexaHuka Kunematuka. Mexanuueckoe asumxenue. [lepememnenue. [Iyts. Ckopocts. | YV, KP
PaBHOMepHOE NpSIMONIMHENHOE JBUXKEHUE. Y CKOpeHUe. PaBHOnIEpeMeHHOe
psIMOJIMHEWHOe NBMkeHne. CBoOoIHOe majzienne. JBmKeHne Tena,
OpOLIEHHOI0 TIOA YIJIOM K TOpPU30HTY. PaBHOMEpHOE IBMKEHUE 110
OKPY>KHOCTH.

3akons! MmexaHuku Herotona. [lepBriii 3akon HproTona. Cuna. Macca.
Nmnynsc. Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCHYECKOH
JuHaMuKH. Tperuit 3akoH HeroToHa. 3aKOH BCEMHUPHOTO TATOTEHHUSL.
I'paBuranmonnoe nose. Cuna Tsokectd. Bec. CriocoObI m3MEpEeHHS MacChl
ten. Cujpl B MEXaHUKE.

3aKOHBI COXpaHEHMSI B MEXaHUKE. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBnoe nBmkeHne. Pabora cuipl. PaboTa moTeHIMAIBHBIX CHIL

' TIK ykassiBarorcs B coorsercTtsru ¢ ®I'OC CIIO peanusyemoii nmpodeccuu / cienquanbHOCTH



Momnocts. DHeprus. Kunernueckas sneprus. [loTeHuanbHas 3HEprusl.
3aKkoH COXpaHEHHUS MEXaHHIECKOH dHeprun. [IpuMeHeHrne 3aK0OHOB
COXpaHEHHUSI.

JeMoHcTpanuu

3aBHCHMOCTE TPACKTOPHH OT BEIOOpA CHCTEMBI OTCUETA.

Buner MexaHMYECKOTO JBMKECHUS.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U CHJIBL, IEHCTBYIOIIEH Ha
teno. Clo)xeHue cui.

PaBeHCTBO M TPOTHBOIIOIOKHOCTH HAIIPABIEHISI CHJI J€HCTBHUSA U
MIPOTUBOICHCTBHS. 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT nedopmariuil. CHITBI
Tpenusa. HeBecomocts. PeakTuBHOe aABmxenue. [lepexon noTeHIanbsHON
SHEPTUH B KHHETHYECKYIO U O0PaTHO.

Mexanndeckue konebanus. KonebarenpHoe nmwkeHne. [ 'apMoHnueckme
kosebauns. CBoOOqHBIE MEXaHUUECKHE KojieOauus. JInueiiuplie
MeXaHHUYeCKHe KoyiebaTelbHbIe CUCTeMBI. [IpeBpalieHie SHepruu mpu
KoJebaTenbHOM MBKeHHA. CBOOOIHBIE 3aTyXaOe MEXaHIMIECKUE
KoseOaHus. BeIHYKIeHHbIE MEXaHUYECKHE KOJICOaHHSI.

Yupyrue Bonssl. [lonepednsie U IpOJOIbHbIE BOJIHBL. XapaKTEPUCTUKU
BOJIHEL. Y paBHEHHE TUIOCKOW Oeryieit BoaHbI. MIHTepdepeHus BOIH.
[onsTre o qudpakwy BOIH. 3ByKOBBIE BOJIHBL. Y IIBTPa3BYK H €r0
[IpUMEHEHHE.

OcHoBBI
MOJIEKYJISIPHO
i pu3UKHU U
TE€PMOJIMHAM
WKH

OCHOBBI MOJICKYJISIPHO-KUHETHYECKOH Teopun. Uneanbublit ra3. OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pa3Mepsl u Macca
MOJIEKYJ 1 aToMOB. bpoyHoBckoe apmxenue. Auddysus. Cunbl u sHEeprust
MEXMOJICKYJIIPHOTO B3auMo/ieicTBrsl. CTpOeHUE ra3000pa3HbIX, KUIKUX H
TBEepAbIX Tesl. CKOPOCTH IBUKEHUA MOJIEKYJI U UX u3MepeHnue. neanbHblid
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKOM
Teopun razoB. Temmneparypa u ee usmepeHue. I 'a30Bbie 3aKOHEI.
AOCOIOTHBIN HYJIb TeMIEpaTyphl. TepMoIuHaMIUecKas IKaa
TEMIIepaTyphl. Y paBHEHUE COCTOSHUS UACAIBHOrO ra3za. MossipHas ra3zoBast
MIOCTOSTHHASI.

OcHoBBI TepMOAHAMHUKH. OCHOBHBIE TTOHATHS U OIIPEICTICHUS.
BuyTpenHss sHeprus cucteMbl. BHYTpeHHSS1 3HEprusi HACAIBHOIO Trasa.
Pabora u TeroTa kak (hopMbI niepeaadn SHeprun. TernioeMKOCTb.

Y aenpHas TEIIOEMKOCTE. Y paBHEHHE TEIUIoBOro Oananca. [lepBoe Hauano
TepMOANHAMUKH. AnrabaTHbIi rpouecc. [IpuHIMIT gelicTBUS TeIoBOH
mamuHbl. KITJ[ TermoBoro neuratens. Bropoe Hauano TepMOJUHAMUKH.
TepMmoauHaMuyecKas IIKkajga TeMIepaTyp. X0JI0 UIbHbIC MAIIUHEIL.
TemnoBsle apurarenu. OxpaHa NpUPOJIbL.

CsoiictBa nmapoB. Mcnapenue u konaeHcamus. HacbllieHHBIN map U ero
cBoiicTBa. AGCOMIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh Bo3ayxa. Touka
pocsl. Kunenre. 3aBUCHMOCTH TEMIIEPATyphl KATIEHUS OT JIaBJICHUS.
[Teperpetslii map u ero UCHOAB30BAHNUE B TEXHUKE.

CaoiicTBa )XuakocTed. XapakKTepuCTUKa KUIKOTO COCTOSTHUS BELIECTBA.
[ToBepXHOCTHBIN CITOH KUAKOCTH. DHEPTHUSA TOBEPXHOCTHOTO CIIOSL.
SIBneHus Ha TpaHULE )KUIKOCTU C TBEPIBIM TenoM. KanwispHeie SBlIeHUS.
CBoiicTBa TBEPABIX TEN. XapPaKTEPUCTUKA TBEPIOTO COCTOSHUSA BELLIECTBA.
Ynupyrue cBoiicTBa TBEpBIX Tel. 3akoH [ 'yka. MexaHnmueckne CBOWCTBA
TBEPIBIX Tell. TerioBoe pacmpeHne TBEPABIX TN U )KHIKOCTEH.
[InaBneHue u KpUCTAILIN3ALKS.

HeMoHCcTpannn

JBmwxkenne OpoyHoBckux yactuil. Juddysus. 3MeHeHne qaBieHus ra3a ¢
M3MEHCHUEM TeMIIEPATyPHhI IIPY ITOCTOSTHHOM 00beMe. M3oTepmudeckuii u
M300apHBIi TIporiecchl. VI3MeHeHne BHYTPEHHEH 3HEPTUU TeJl IpU
coBepIIeHnH paboTel. Momenyu TeTUIOBEIX ABUTaTeneid. Kumenre Boas! pu
MOHMKEHHOM NaBieHuu. [Icuxpomerp u rurpometp. SABneHus
MMOBEPXHOCTHOT'O HATsDKEHUS M cMaunBanus. Kpucramiel, amophHbIe

vV, T




BCIICCTBA, JXKUAKOKPHUCTAJUIMICCKUC TCJIA.

DIIEKTPOANHA
MUK

DIEeKTPUIECKUI TOK B MeTaJIaX. DJIEKTPOHHBIN Ta3. Pabora BEIXoza.
DIEKTPUICCKU TOK B DJIEKTPOJIUTAX. DJIeKTponu3. 3akoHbl Dapasest.
[IpuMeneHue IeKTpoIn3a B TEXHUKE. DIEKTPUUECKUM TOK B razax u
BakyyMme. MoHuzanus ra3za. Buael ra3oBbeix pa3psgoB. [lonstue o miaszme.
CBolicTBa U IPUMEHEHUE JICKTPOHHBIX MYYKOB. DJIEKTPUUECKUI TOK B
noJynpoBogHUKax. CoOCTBEHHAS! MPOBOJIUMOCTD MOTYIPOBOIHUKOB.
[TosrynpoBOJHUKOBBIE TIPUOOPHI. DIIEKTPUUECKOE MOJIC. DICKTPUICCKHE
3apsnbl. 3aKOH coxpaHeHus 3apsiaa. 3akoH KynoHa. DnekTpuyeckoe nose.
HampspxkeHHOCTB 351ekTprueckoro noss. [IpuHun cynepno3uiyy mosei.
Pabora cui anexrpocraTuueckoro moiist. Iloreniuan. PasHocTs
MTOTEHIIUAIOB. DKBUIIOTEHIIMAIBHEIE TIOBEPXHOCTH. CBSI3b MEXITY
HaIPsDKEHHOCTHIO U Pa3HOCTHIO MOTEHIINATIOB JIEKTPHIECKOTO TTOJISL.
JMpIeKTprKH B 35IeKTprdyecKoM noge. [lonspusanus qU3IeKTPUKOB.
IIpoBonuuku B 3nekTpudeckom nojue. Konnencaropsl. CoennHeHue
KOHJICHCATOPOB B OaTapero. DHeprust 3apsHKEeHHOTO KOHIeHCaTopa. DHEeprist
3JEKTPUIECKOT0 TOJIs.

3aKOHBI ITOCTOSTHHOT'O TOKA. Y CIIOBHSI, HEOOXOIUMEIE JIJIsI BO3HUKHOBEHUS U
MOI/IEpKAHUS AIEKTpUIecKoro Toka. Cria ToKa U INIOTHOCTh TOKa. 3aKOH
Owma s ygactka renu 6e3 3/1C. 3aBUCHMOCTB DIIEKTPHYECKOTO
COTIPOTHUBJICHUS OT MaTeprania, JIUHBI U IUION[aIN MOTIEPEYHOTO CEYEeHHUS
IIPOBOIHHKA. 3aBHCUMOCTb AJIEKTPUIECKOTO COMTPOTUBIICHUS IIPOBOTHUKOB
OT TEMIEepaTyphl. DINEKTPOIBIUKYIIAsI CHJIa HCTOYHUKA TOKa. 3akoH Oma
Jutst tosiHOM 1enu. CoegnHeHUe MPOBOJHUKOB. CoelMHEHNEe HCTOYHHUKOB
3JIEKTpUIECKOM 3Hepruu B Oatapeto. 3akon Jxxoyns—Jlenna. Pabora u
MOIITHOCTH AJIEKTPUIECKOTO TOKa. TerioBoe neiicTBre ToKa.
DIEeKTPUIECKUN TOK B TIOMyTPOBOAHUKAX. COOCTBEHHAS TPOBOUMOCTH
MOJTYTTPOBOTHUKOB. [10yIpOBOTHUKOBEIE IPUOOPHI.

MarnutHoe none. BekTop HHAYKIIMM MarHUTHOTO NoJist. JleiicTBue
MAarHUTHOT'O MOJISl HA NPSIMOIUHEHHBIA IPOBOJHUK C TOKOM. 3aKOH
Awmrnepa. BzanmopeiicTBue TokoB. MarautHsIii motok. Padora mo
MepeMeIeHUI0 TPOBOAHMKA C TOKOM B MarHUTHOM mosne. [leiicTBue
MAarHUTHOTO HOJIs Ha ABWKYyIMiics 3apsa. Cuna Jlopenna. Onpenenenue
YAETHHOTO 3apsiia. Y CKOPUTEIH 3apsSKSHHBIX YacTHII.

DIeKTpOMarHUTHAS HHIYKITUS. DJIEKTPOMAarHUTHAS WHIAYKITHS. Buxpesoe
aeKTpuueckoe nosue. CaMOMHAYKIUS. DHEPTUsSI MATHUTHOTO MOJIS.
Jlemoncmpayuu

B3anmopeiicTBue 3apsokeHHBIX Tell. IIpOBOAHUKY B AIEKTPUUECKOM IIOJIE.
Husnextpuku B anekTpuyeckoM node. Konnencaropsl. TemnoBoe nelicteue
aneKTpu4eckoro Toka. CoOCTBEHHas U MPUMECHAs IPOBOIUMOCTh
MTOTYTIPOBOTHUKOB. [loirynpoBogHIKOBEIN muoa. Tparsuctop. OnsIT
Opcrena. BzaumoseiicTBue NpoBOIHUKOB ¢ TOKaMHU. OTKIOHEHUE
3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM MOJIEM. DJIEKTPOJBUTATEb.
3JeKTpON3MEPUTENHLHBIE TPUOOPHI. DIEKTPOMArHUTHAS HHAYKIUS. ONBITHI
®Dapanes. 3aucuMocth IJIC caMOMHIYKIIUKA OT CKOPOCTH H3MEHEHUS
CWJIBI TOKa M MHIYKTHBHOCTH NTPOBOIHUKA. PaboTa anekTporeHeparopa.
Tpancdopmarop.

DJIeKTpOMarHuTHEIE Koyiebanusi. CBOOOTHBIC DJICKTPOMAarHUTHBIC




kojieOanus. [IpeBpanieHne HEPTUn B KOJICOATEITLHOM KOHTYPE.
3aTyxaromue 3JIeKTpOMarHuTHbIE KolleOanus. | eHepaTop He3aTyXaromux
3JIEKTPOMArHUTHBIX KoieOaHnid. BeIHY K IeHHBIE 2JIEKTPHYECKUE
kosnebanus. [lepemennsiii Tok. ['eHepaTop nepeMeHHOro Toka. EMkocTHOE
Y UHAYKTUBHOE COTPOTHUBIICHHS MTEPEMEHHOr0 ToKa. 3akoH Oma JIst
3JICKTPUYECKON IS TIEPEMEHHOT0 TOKa. PaboTa 1 MOIITHOCTh
nepeMeHHoro Toka. [ eneparops! Toka. Tpancdopmatopsl. TokH BEICOKOH
yactoThl. [loayyenue, nepenaya u pacrpeneaeHue 3EeKTPOIHEPTUH.
DIIeKTPOMAarHUTHEIE BOJHBI. DJIEKTPOMArHUTHOE TI0JIe KaK 0COOBIH BUT
MaTepuH. JJICKTPOMarHuTHEIC BOTHBEL. Buopatop I'epma. OTKpBITHIH
KojeOaTenbHbIi KOHTYp. U300peTenue panuo A.C. IlonoesiM. [TousTHE O
paauocsszu. llpruMeHeHne 2IeKTpOMarHUTHBIX BOJTH.

HemoHcTpanuu

CBO0OOIHBIC U BBIHY)KICHHBIC MEXaHUYCCKUE KOJICOaHusI.

Pesonanc. O0pa3oBaHue 1 pacipocTpaHeHHE YIPYTUX BojiH. Yacrora
KoJeOaHuil 1 BEICOTa TOHA 3BYKA.

CB0OoIHBIE 3TIEKTpOMarHuTHbIE Konebanust. OcuumiorpaMmma
nepeMeHHoro Toka. Konaencarop B 1ienu nepeMeHHoro toka. Karymika
WHAYKTHBHOCTH B I[N IIEPEMEHHOTO TOKa. Pe3oHaHC B mocienoBaTeTbHON
LIETTH TIEPEMEHHOTO TOKA. M3IIydenne u mpreM 3JIeKTPOMarHUTHBIX BOJTH.
PagnocBs3b.

2 cemecmp

OnTuka

IIpupona cBera. CKOPOCTh pacpOCTPaHEHUS CBETA. 3aKOHBI OTPAKEHUS U
npenomiieHus ceta. [lonHoe oTpaxenue. JInn3el. ['11a3 kak onTuyeckas
cucremMa. OnTu4eckre npruoopsI.

BomnroBeie cBoiicTBa cBeta. MHTEpdepenms ceera. KorepeHTHOCTH
CBeTOBBIX Jyueil. UaTepdepenius B TOHKUX meHKax. [lojgockr paBHON
tommuuHbl. Konbiia Hetotona. Micnonb3oBanue nHTEphEpEHINH B HAYKE 1
texHuke. JAudpaxuusa ceera. JJudpakuus Ha menu B napauieNbHbIX JTydax.
Hudpaxuuronnas pemerka. [lonstue o ronorpaduu. [onspuzanus
nonepeuHbix BoJH. [lonspusanus ceera. J[BoiHOE JTydenpenoMIeHUE.
Honapounsl. ucnepcus ceeta. Bunsl ciektpoB. CHEKTphI UCITyCKaHMSL.
CriexTpsl oryomenus. Y abTpadruoaeToBoe 1 HHPpaKpacHOE H3ITyUSHHUS.
Pentrenosckue nyun. Ux nmpupojia v CBOMCTBA.

HeMoHCcTpanuu

3aKOHBI OTPAKEHUS U IpeNOMIIEHUs cBeTa. [lonHoe BHyTpeHHEE
oTpaxeHue. OnTuyeckre NpruoOopHlI.

Wntepdepennns ceera. Audpaxums ceera. [Tonsspusanus cera.
ITonydeHue criekTpa ¢ moMoluIbio mpu3mMbl. [lonydeHnue cnekrpa ¢
MOMOILBIO TU(PPAKINOHHON pemeTKH. CIeKTPOCKOI.

MHBapraHTHOCTD MOYJISI CKOPOCTH CBeTa B BakyyMme. [locTynatsr
OunmrerHa. [IpocTpaHcTBO U BpeMs CIIeIUaIbHON TEOpUH
OTHOCUTENBHOCTU. CBSI3b MAaCChl M SHEPTUU CBOOOIHON YaCTUIIBI. DHEPrusi
TIOKOSI.

OJIEMEHTEI
KBAaHTOBOU
¢bu3uku

KBanToBas onruka. TennoBoe nsityuenue. Pacripeaenenue snepruu B
cnekTpe abcomoTHo uépHoro tena. Ksanrosas runoresa [lnanka. @OTOHEI.
Bremnnit potosnextpuueckuii a¢dext. Buyrpennuii porospext. Tumsl
(hotornemenToB. JlaBnenue ceera. [loHATHE O KOPIMYCKYJIAPHO-BOTHOBON
pupoe

CBeTa.

®usuka atoma. Pa3BuTHe B3IIs110B Ha CTPOEHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOPOJA. SiepHast MOesb aToMa.
OnbITHI

3. Pesepdopna. Moxgens aroma Bogoposa o H.bopy. 'mnoresa e bpoiins.
CooTtHomenne HeonpeaenéHuocTeit [ efizenbepra. KBanToBble TeHEpaTOPHI.




OBOITIOLINA
Bcenennoin

Crpoenue u pazsutue Beenennoit. TemHast Matepust u TeMHasi SHEPrusl.
Hama 3Be3gHas cucrema — ["anaktuka. JIpyrue ranakTUKH.
Bbeckoneunocth Beenennoit. [Tonarue o kocmosnoruu. Paciupsroniascs
Bcenennas. Moaens ropsiueit Becenennoit. CTpoeHUe U IPOUCXOKICHUE
lanakTuk.

Opomrorust 3Be31. [ mmoTesa nponcxoxaenuss COTHEYHON CHCTEMBL.
Tepmosinepnslil cuntes. [Ipobiiema TepMosaepHON SHEPTETUKU. DHEPTHsI
ConHua u 3Be31. DBomtonus 38e31. [Iponcxoxnenne ComTHEUHON CHCTEMBI.
JemoHcTpanuu

Comnnaednas cuctema (Mozens). @oTorpaduu miaHeT, caeTaHHbIe ¢
kocmuueckux 30H70B. Kapra JIynsr u mnanet. CTpoeHuE U 3BOJIOLIMS
BcenenHoi.

Y, KP

[Ipumeuanue: T — rectupoBanue, P — nanucanue pedepara, Y — ycrHslii ornpoc, KP — koHTposibHas
pabota

2.4.2. 3aHATHSA CEMHUHAPCKOI0 THIIA

Ne

Cxopoctb. PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE. Y CKOPEHHE.
PaBHOnepeMeHHOE npsMonHeHoe ABMkeHne. CBOOoIHOE
nazeHue. J[BrkeHue Tena, OpoleHHOro Mo/ YTJIOM K TOPU3OHTY.
PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

3akoHbl MexaHuku HerotoHa. [1epBeriii 3akoH HeroTtona. Cuina.
Macca. Umnynbe. Bropoii 3akoH HetoToHa. OCHOBHOI 3aKOH
KJIacCH4YeCKOM quHaMUKH. Tperuii 3akoH HeroToHa. 3akoH
BCEMHUPHOI'0 TAroTeHus. [ paButaninonHoe nose. Cuia TAKECTH.
Bec. CnnocoOs1 m3mepenust macchl Tel. CUITbI B MEXaHHKE.
3aKOHBI COXpaHEHUs B MEXaHUKE. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOe nBmkenue. Pabota cuibl. PaboTa moTeHImanbHbIX
cw1. MomHocTs. DHeprus. Kunerndeckas sHEprusi.
IToTreHumanpHas SHEPrUsl. 3aKOH COXPAHEHUS MEXaHUYECKON
sHeprud. [IpuMeHeHne 3aKk0HOB COXPaHEHUS.

JeMoHCcTpanyun

3aBUCUMOCTh TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCUETA.

Byl MEXaHMYECKOTO ABUKCHHUS.

3aBUCHUMOCTb YCKOPEHHS T€Jla OT €r0 MAacChl U CUJIBL,
JecTByIOMIEH Ha Teno. CloKeHue Cuil.

PaBeHCTBO M MPOTHUBOIOJIOKHOCTD HAIIPaBJICHUS CUJI JEHCTBUS U
IIPOTUBOAECHUCTBHS. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT

Haumenona- ®opma
P& yype pasmenon ConeprkaHue pasjena TeKyIIIero
a U TCM KOHTPOJIA
1 2 3 4
1 cemecmp
Bsenenue ®duszuka — (yHIAaMEHTAIbHAS HAyKa O IPUPO/IE. vV, T
EctecTBeHHO-HAay4YHBIN METOJ] IO3HAHUS, €T0 BO3MOKHOCTH U
IpaHULbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IIpOLIECCE
MO3HaHUS Npuposl. MojenupoBanue GU3NUECKUX SIBICHUN U
npoueccoB. Posb 3kcriepuMenTa U TEOPUM B NPOLIECCE TO3HAHUS
npupoasl. dusndeckas BennuuHa. llorpemnoctr nsmepennit
¢uznueckux BenuunH. Pusnueckue 3aKoHbl. [ paHUIIbI
MPUMEHUMOCTH (PU3n4ecKuX 3aKoHOB. [IoHsATHE O pu3HUecKoit
KapTHHE MHpa. 3HaueHHue GU3UKU npu ocBoeHuu npodeccuit CI10
u cneunansHocte CIIO.
1 Mexanuka Kunemaruka. Mexannueckoe nsmxenue. [lepememenue. [1yTs. VY, KP




nedopmaruu. Cunbl TpeHus. HeBecomocts. PeakTuBHOE
aBrkeHue. [lepexon noTeHIMaabHON YHEPIUY B KHHETHYECKYIO U
o0patHo.

Mexanuueckue kosnebanus. KonebarenbHoe JBUKEHUE.
["apmonmnueckue koiedanus. CBOOOAHbIE MEXaHUUECKUE
KosiebaHus. JIuHeliHple MexaHMUeCKue KojaeOaTeIbHble CHCTEMBI.
[IpeBparenue sHEPrUn NpU KOIEOATEIHHOM JBUKEHUH.
CBo0OoaHbIE 3aTyXalOINe MEXaHUUECKUE KoJIeOaHMsl.
BbIHyX/IeHHBIE MEXaHUYECKHE KOJICOaHNI.

VYnpyrue Bonssl. [lonepeunslie u IpoA0IbHbIE BOJIHBI.
XapakTepUCTUKH BOJIHBI. Y paBHEHUE INIOCKOM OeryIei BOJIHBI.
Wntepdepenius BonH. [lonsTre o qudpakuuy BoiaH. 3ByKOBbIE
BOJIHBI. YJIBTPa3BYK U €ro IPUMEHEHHUE.

OcHOBBI
MOJIEKYJISIPHOM
bu3uKH 1
TEPMOUHAMU
KH

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. VeanbHblii ras.
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPHUH.
Pa3mepsl u Macca MoJIeKyJ1 1 aTOMOB. BpOoyHOBCKOE JBUKEHUE.
Jduddysus. Cuibl v 3HEPTUS MEKMOJIEKYIISIPHOTO
B3anMojeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPIBIX
ten. CKOpOoCTH JBUKEHHSI MOJIEKYJI M UX U3MepeHue. MneanbHblii
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-
KMHETUYECKON TEOpHH ra3oB. Temneparypa u ee U3MEPEHUE.
["a3oBble 3aKOHBL. AOCOTIOTHBINA HYJIb TEMIIEPATYPHI.
TepmoanHaMHuuecKas IIKajga TEMIEPATYPBL. Y pABHEHHE
COCTOSIHMS UA€JIbHOTO ra3a. MoiisipHas ra3oBasi IOCTOSTHHAS.
OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE IOHSTHS U OTIPEACICHUSI.
BryTpeHnHss 3HEprusi cucteMbl. BHYTpeHHSs SJHEPTUs UAECATBHOTO
ra3a. PaboTa u teriora kak (opMbl epeadu SHEPIUH.
TennoeMKoCTs. Y 1enpHas TEIJI0EMKOCTh. Y PABHEHUE TEIIOBOTIO
6ananca. [lepBoe Havano TepmMoauHaMuKku. AarabaTHBIN TIpoliecc.
[Ipunuun nevicteus termnoBoit mammnbl. K11/ TeroBoro
JaBHrarens. Bropoe Hagaio TEpMOJAMHAMHUKH.
TepMoauHamMuyeckas mKajia remMneparyp. X0oJ0AuIbHbIE
MamuHbl. TeroBble neuratenu. OxpaHa npupombl.

Caoiicta napoB. Mcnapenue u konaencauus. HaceleHHslil map
U ero cBoicTBa. AOCOIIOTHASI U OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTb TeMIIEPATYPbI
KHUIIEHUS OT JaBiieHus. [leperpeTsiil map u ero UCIoiab30BAHNE B
TEXHUKE.

CBoiicTBa KXUAKOCTEN. XapaKTEPHUCTHUKA )KUIKOTO COCTOSHHUS
BelecTBa. [10BepXHOCTHBIN CIOW KUIKOCTU. DHEPTUS
MTOBEPXHOCTHOTO C€J10s1. SIBJIEHUS HA TPAaHULIE KUIKOCTH C
TBEpbIM TesioM. KanuiisipHbie sBICHUS.

CBoiicTBa TBEPABIX TEJI. XapaKTEPUCTUKA TBEPIOTO COCTOSHUS
BElIECTBA. YIIPYI'He CBOMCTBA TBEPABIX Tell. 3aKoH I'yka.
MexaHn4eckne CBOMCTBA TBEPABIX TeJ. TEMIoBOe paclIupeHne
TBEPABIX T U KUAKOCTeW. [maBnenue n kpucramum3anusi.
JemoHcTpanu

JBuxenne 6poyHoBckux yactuil. Juddysus. Usmenenue
JIaBJICHUS ra3a ¢ U3MEHEHUEM TEMITEpaTyphl PU TOCTOSTHHOM
o0beme. M3orepMudeckuii U n300apHbIN mpoueccsl. M3Menenue
BHYTPEHHEHN YHEPTUU TEJN NMPU COBEPIICHUH paboThl. Moenun
TemI0BbIX ABurareneil. Kunenue Boapl Mpu NOHMKEHHOM




nasieHud. IlcuxpoMerp u rurpomerp. SBieHNs IOBEPXHOCTHOTO
HaTsDKeHMs U cMauuBaHus. Kpucranisl, aMmop(dHbIe BellecTBa,
JKUJKOKPUCTAUIMYECKUE TEIA.

DJIEKTpOAMHAM
hKa

DIIEKTPUYECKHI TOK B METaJIaX. DJIEKTPOHHBIN ra3. Pabora
BBIX0/Ia. DJIECKTPUUCCKUN TOK B DJIEKTPOIIUTAX. DICKTPOJIU3.
3akonbl ®apazes. [IpumeHeHue 3IeKTPOIU3a B TEXHUKE.
DNEeKTpUYECKU TOK B ra3ax U BakyyMe. MoHun3anuus raza. Buast
ra3oBbIX pa3psaaoB. [lonsTue o ninazme. CBONCTBA U IPUMEHEHUE
AJIEKTPOHHBIX MYYKOB. DJIEKTPUUECKUI TOK B OJIyIPOBOJHUKAX.
CobcTBeHHas MPOBOUMOCTD MOTYTIPOBOIHUKOB.
[TomympoBOIHUKOBBIE PHUOOPHI. DIEKTPUUECKOE TMOJIE.
DJIEKTpUYECKHE 3apsiabl. 3AKOH COXPaHEHUs 3apsAa. 3aKOH
Kynona. Onexrpuueckoe nose. HanpsykeHHOCTD 3JIEKTPUYECKOTO
nosist. [lpunnun cynepnosunuu noneit. Pabota cun
aneKTpocTatuueckoro mois. [lorennuan. PasHocTh nmoTeHInanos.
DKBUIIOTEHIIMAJIbHBIE TIOBEPXHOCTU. CBsA3b MEXKIY
HaIPSKEHHOCTHIO U PA3HOCTHIO MOTEHIIUATIOB 3JIEKTPUUECKOTO
nosist. J{usnextpuku B anexkTpuyeckoM noie. [Homspuzanus
JTUAICKTPUKOB. [IpOBOTHUKY B AJIEKTPUYECKOM TOJIE.
Kongencaropsl. CoequHeHe KOHIEHCATOPOB B OaTapero.
DHeprusi 3apssKeHHOT0 KOHJIEHCATOpa. DHEPTHUs AJIEKTPUIECKOTO
OJISL.

3aKOHBI OCTOSTHHOTO TOKA. Y CJIOBUSI, HEOOXOUMBIE JIJIS
BO3HUKHOBEHHUS U MOAICPHKAHUS FIEKTpUUIECKOro Toka. Cuia Toka
Y TUIOTHOCTH TOKa. 3akoH Oma niyist yuactka 1enu 6e3 3/1C.
3aBUCHUMOCTB AJIEKTPUUECKOTO CONMPOTUBJIEHUSI OT MaTepuaa,
JUTMHBI U TIJTOIAU TTOTIEPEYHOTO CEUCHHS TIPOBOIHUKA.
3aBUCHUMOCTBD AJIEKTPUUYECKOTO COMPOTUBIIEHUS TPOBOIHUKOB OT
TEeMIIepaTypbl. JIEKTPOABIKYIIAsK CUJIa HCTOYHUKA TOKA. 3aKOH
Oma st nonHo# nenu. CoenHeHNE NPOBOAHUKOB. CoelMHEHNE
HMCTOYHHKOB AJICKTPHUUECKOM SHEPTUH B OaTapero. 3akoH
Jxoyns—IJlenna. PaGota u MOIITHOCTB AMEKTPUIECKOTO TOKA.
TeruioBoe neficTBUE TOKA. DIEKTPUUECKUN TOK B
nonynpoBoHruKax. CoOCTBEHHAs! TPOBOJIUMOCTD
MOJIYTIPOBOTHUKOB. [10STynIpOBOTHUKOBBIE TPHOOPHI.

MaruutHoe nosie. BeKTop MHAYKIIMM MarHuTHOTO ToJis. Jleicteue
MarHUTHOTO TIOJIS Ha MIPSIMOJIMHEHHBINA MPOBOJTHHUK C TOKOM.
3akoH Amrepa. B3aumoelictBie TOKOB. MarHuTHBIN OTOK.
PaboTa no nepemernieHnto MpoOBOJHUKA C TOKOM B MAarHUTHOM
nosie. JleficTBe MarHUTHOTO NOJI Ha ABUXKYyIIMiics 3apsa. Cuna
Jlopenua. Onpenenenne yIeabHOro 3apaaa. Y CKOpUTEIN
3apSKEHHBIX YaCTHIL.

DNeKTpOMarHuTHasE MHIYKIMA. DJIEKTPOMarHuTHasT HHIYKITHS.
Buxpesoe anekrpuueckoe nosie. CaMOMHAYKIUSA. DHEPT U
MarHuTHOTO TIOJIA.

Jlemoncmpayuu

B3anmoneiicTBre 3apsskeHHBIX Tell. [[poBOgHUKY B
AIEKTPUYECKOM MoJie. JIU3IEKTPUKH B 3JIEKTPUUECKOM II0JIE.
Konpaencaropsl. TemioBoe neicTBUE 3IEKTPUIECKOTO TOKA.
CoOcTBeHHAS U IPUMECHAsI TPOBOAMMOCTH TIOTYTIPOBOIHHKOB.
[TonynpoBoaHukoBbIid n1uo. Tpanzuctop. OnsIT DpcTeaa.
B3anmopeiicTBre npoBOAHUKOB ¢ TOKaMH. OTKIIOHEHHE




AJIEKTPOHHOIO IMy4YKa MarHUTHBIM MOJIEM. DJIEKTPOIBUTATEb.
DNEKTPOU3MEPUTENbHBIE MPUOOPHL. DIEKTPOMArHUTHAS
unaykuus. Oneitel @apazes. 3aBucumocts IJC caMOMHAYKIIUU
OT CKOPOCTU U3MEHEHUS CHJIbI TOKa U MHIYKTUBHOCTH
npoBoHUKa. PaboTa anexkrporeneparopa. Tpanchopmatop.
DneKkTpoMarHuTHbIe Kosebanus. CBOOOIHbIE 3J1€KTPOMArHUTHbIE
kosiebanus. [IpeBparienne sHepriuu B KouedaTeIbHOM KOHTYPE.
3aryxarolue 3JIeKTpoMarHuTHbIe Kosebanus. ['enepatop
HE3aTYyXaIOIUX AIEKTPOMArHUTHBIX KosieOanuil. BeiHyx1eHHbIe
anekTpuieckue koiaedbanus. [lepemennsiii Tok. ['eHeparop
[IEPEMEHHOT0 TOKAa. EMKOCTHOE ¥ MHIyKTUBHOE CONPOTHUBIICHUS
MEPEMEHHOT0 TOKa. 3aK0H OMa /151 3JeKTPUUYECKOM 1enu
IIEPEMEHHOTr0 TOKa. PaboTa 1 MOITHOCTH IEPEMEHHOTO TOKA.
I'enepatopsl Toka. Toku BeicOKOi yacToThl. [lonydyenue, nepenada
U pacIpeieIeHUE AIEKTPOIHEPIHH. DIIEKTPOMATHUTHBIE BOJIHBI.
DJeKTPOMarHUTHOE T0Jie Kak 0coObIil BUua MaTtepun. Bubparop
['epua. OTKpHITHIN KOeOaTenbHbIi KOHTYD. [ToHsTHe o
paauocsszu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH.
JleMoHCTpanyuu

CBOOOIHBIE U BBIHYXICHHbIE MEXaHHNUECKHUE KOIeOaHusl.
Pezonanc. OOpa3zoBanue U pacipoCTpaHEHUE YIPYTHX BOJH.
YacroTta kojeOaHU U BBICOTA TOHA 3BYKA.

CB0OOIHBIE IEKTpOMArHuTHeIe Kojebanus. OcruiiorpaMma
nepeMeHHoro Toka. Konjencarop B 1ienu nepeMeHHoro ToKa.
Karymka MHIyKTUBHOCTHU B LIENH IEPEMEHHOI0 ToKa. Pe3oHaHc B
MOCJIE0BATENBHON LIENH IEPEMEHHOI0 TOKa. M3iydyeHne u npuem
AJIEKTPOMAarHUTHBIX BOJH. Pannocss3b

2 cemecmp

Onruka

[Ipupona ceera. CKOpOCTh pacIpOCTPaHEHUS CBETA. 3aKOHBI OTPAKECHUS
u npesiomienus ceera. [lonHoe otpaxenue. JInn3el. ['na3 kak
onrtuydeckas cuctema. OnTuyeckre npuoopsl.

BounHoBbIe cBoiicTBa cBeTa. MHTepdepennus cBeta. KorepeHTHOCTH
CBETOBBIX Jyueil. UnTepdepeHins B TOHKUX 1ieHKaX. [1o0ckl paBHOM
tonmuuHbl. Konbua Hetorona. Mcnonp3oBanue untepdepeHnn B HayKe
u Texnuke. JJudpakus cera. Judpakuns Ha ey B mapauieIbHbIX
nyuax. Jludpakimonnas pemierka. [lonstue o ronorpaguu.
INonspuszanus nonepeunsix BosH. [lonspuzanus ceeta. JBoiiHoe
nmyuenpenominenue. [onspounsl. Aucnepcus csera. Buisl criekTpos.
Criextpbl ucnyckanus. CIeKTpbI MOTJIOMIEHHs. Y IIbTpagHroIeTOBOE U
uH(ppakpacHoe n3nyueHus. PenrrenoBckue yun. VX npupona u
CBOIICTBA.

HeMoHncTpannu

3aKOHBI OTpaXEHHSI U IpeJioMiIeHns cBeTa. [lomHoe BHyTpeHHee
orpaxkerne. OnTuyeckre NpuoOpHI.

Wnrepdepennus ceera. Audpaxuus ceera. [lonspuzanus ceeta.
[Tomyuenue criekTpa ¢ mMOMOIIbBI0 MPU3MEL. [lomyueHne crekTpa ¢
MOMOIIBIO TU(PPAKUUOHHOHN pemeTkr. CIeKTPOCKO.
NHBapuaHTHOCTH MOAYJIA CKOPOCTH CBETa B BakyyMme. [locTynarsl
OitnmreriHa. [IpocTpaHCcTBO U BpeMs CrielMaibHOW TEOPUHU
OTHOCUTENLHOCTH. CBSI3b MacChl U JHEPTUH CBOOOTHON YACTHUIIBI.
ODHeprusi NOKOos.

DIIEMEHTHI
KBaHTOBOU
buzuku

KBanroBas ontuka. TemnoBoe usnyuenue. Pacnpenenenne
SHEPIUU B CIIEKTpe abcomoTHO uépHoro Tena. KBaHtoBast
runotesa [Inanka. @oronsl. BHemHuit ¢poTosnekTpuueckuit




sddexr. BuyTpennuit horoaddexrt. Tumbl (OTOITEMEHTOB.
JaBnenue cBeta. [IoHsTHE O KOPITYCKYJISIPHO-BOJIHOBOM MpUPOJIE
CBeTa.

®dusuka atoma. Pa3BuTue B3ris10B HA CTPOCHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopoaa. SAnepHas
Mozenb aroma. OneiTel D. Pesepdopna. Monens aTroma Bogopoia
no H.bopy. I'unioresa ne bpoiinsa. CooTHoueHue
HeonpenenéHHocTei [ 'elizenOepra. KBaHTOBBIE T€HEPATOPBI.

OBOITIOLNA
Bcenennoi

Crpoenue u pazsutue Beenennoit. TemHas Matepusi U TeMHas
sHeprus. Hama 3Be3qnas cucrema — ["anmakrtuka. pyrue
rajgakTuku. beckoneunocts Beenennou. [loHATHE O KOCMOJIOTHH.
Pacmmmpsiromasicst Becenennasi. Moaens ropsiueii Beenennoii.
Crpoenue u npoucxoxienue ['anmakTuk.

Oomrouus 38e31. ['unoresa npoucxoxaenuss ColHEUHOM
cucreMsl. TepmosinepHsiii cunTes. [Ipobiema TepmosiaepHon
sHepreTuku. JHeprust CoslHIa U 3B€3/1. DBOJIIOLMS 3BE3 /.
[Ipoucxoxnenre COIHEUHON CUCTEMBI.

JlemoHcTpamuu

Conneunas cucrema (Mojens). @ororpaduu miIaHeT, CieIaHHbIe C
KocMHuueckux 30H10B. Kapra JlyHb!l u miianer. CtpoeHue u
3BOJIOIMS BeeneHHom.

Ipumeuanue: I1P- npakmuuecxas paboma, JIP- nabopamopnas paboma, T — mecmuposanue,

P — nanucanue pegpepama, ¥ — ycmmuuwiii onpoc, KP — konmponvhas paboma

2.4.3. llpakTHyecKre 3aHATUS

No

HaumenoBaunue
paszaena

COI[ep)KaHI/Ie MPaKTUYCCKUX 3aHITHI

dopma
TEKYLIETO
KOHTPOJIS

2

3

4

Mexanuka

Hccneoosanue osuicenuss mena noo oelicmsuem noCmosHHOU CUTTbL.
H3yuenue 3aKonHa coxpanenus UMnYIbCd.

Coxpanenue Mexanuueckou sHepeuu npu O8UNCEHUU mejld noo
oeticmeuem Cull msajcecmu u ynpyeocmiu.

CpasHenue pabomul cuibl ¢ UsMeHeHueM KUHeMmu4ecKol SHepeul
meia.

H3yuenue 3axono6 coxpanenus Ha npumepe yoapa wmapos u
banucmuyecko20 MasmHuKa.

H3zyuenue ocobennocmeit cuibl mpenusi (CKOIbI’CEHUSL).

TP, JIP

OcHOBBI
MOJIEKYJIAPHON
bu3UKKN 1
TEPMOJIUHAMUKHU

Hsmepenue enasicnocmu 6030yxa.

Hzmepenue nogepxHocmuo2o HamsaNCeHUst HCUOKOCHU.
Habnioodenue npoyecca kpucmannuzayuu M3yyenue deghopmayuu
pacmsiocenus. Hzyuenue menniogoo pacuiupenust meepovix mei.
H3zyuenue ocobennocmell menyiogo2o pacuupeHrusi 600bi.

TP, JIP

DJIeKTpOANHA-
MUK

H3yuenue saxona Oma 014 yuacmka yenu, nociedo8amenbHo20 U
napanierbHo20 coeOUHeHUs NPOBOOHUKOB.

U3zyuenue saxona Oma 0151 NOAHOMU Yenu.

H3yuenue asnenus s1eKmpomMacHUmMHOU UHOYKYULL.

Onpeodenenue KO3 huyueHma noie3Ho2o 0etcmeaust I1eKmpuiecKozo
YAUHUKA.

Onpeoenenue memnepamypsbi HUMu J1amMnvl HAKAIUBAHUSL.
Onpeodenenue 3/[C u Hympenne2o conpomugnerHus UCmoyHuKa
HAaNps#CeHUsl.

1P, JIP




H3zyuenue uzobpasxicenus npeomemos 8 moHKOU JUH3e.
H3zyuenue unmepgepenyuu u ougpaxyuu ceema.

I padyupoexa cnekmpockona u onpeoeieHue OJUHbL 80JIHbI
CNEeKMPANIbHBIX TUHULL.

4 Onruka I1P, JIP

Hzyuenue mooenu Conneunoti cucmemol. @omoepaguu nianem,
coenanmnvie ¢ Kocmudeckux 30n006. Kapma Jlynol u nnanem, I1P, JIP
Memeopumos, acmepoudos, Komem, 4epHuix 0vlp, 36€30 U 2aNAKMUK

OBOJTIOLU
Bcenennon

2.4.4. IlpumepHbie TeMbl pedepaToB

e Anekcanap ['puropseBud CToneToB — pyccKuil pu3ukK.

Anexkcannp CremanoBud [TonoB — pycckuii ydeHbIH, H300peTaTeib pajano.
AnbTepHAaTUBHAS SHEPrEeTHKA.

AKyCTHYECKHUE CBOICTBA MOJIYIIPOBOIHUKOB.

Anape Mapu AMIiiep — OCHOBOIIOJIOKHUK 3JIEKTPOAMHAMUKH.
ACUHXPOHHBIN TBUTATEb.

AtomHas pusuka. M3otomnsl. [IpumeHenne painoakTUBHBIX H30TOMOB.
beckoHTaKkTHBIE METOJIBI KOHTPOJISI TEMIIEPATYPHI.

bunonspHble TPaH3UCTOPBI.

bopuc CemenoBuy SAkobu — pusmk u u3o0perarenb.

Benuuaiimme oTKpbITUS (QU3UKH.

Bunel snexTpuyeckux pa3psaaoB. DIEKTPUUECKUE pa3psaIbl Ha CiIyk0e YeToBeKa.
Brnusinue nedextoB Ha puznUECKUE CBOMCTBA KPUCTAIIIIOB.

BcenenHas u TeMHast MaTepus.

[Nanuneo 'anuneit — ocHOBATEIb TOUHOTO €CTECTBO3HAHMS.

['onorpadus u ee npuMeHeHHeE.

JIBrKeHHe Tena NepeMEHHON MACCHhI.

Judpaxus B HaLeH KU3HMU.

Kuakne KkpucTasibl.

3akonsl Kupxroda m1ist 5JeKTpUYeCcKOi 1emnu.

3aKOHBI COXPAHEHHS B MEXAHHKE.

3HaueHue oTKpeITHi ["anmues.

Urops Bacunbenu KypuaToB — (pusuk, opraHu3aTop aTOMHON HAYKH M TEXHHUKH.
Hcaax Hpl0TOH — co3faTenpb KIacCHUeCKON (U3UKH.

Hcnonb3oBaHMe 3JE€KTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKH HIEMEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAs: TPOYHOCTH MaTEpHalia U €€ CBSI3b CO CTPYKTYPO.
KoHcTpyKkins v BUIBI J1a3€pOB.

Kpuosnektponnka (MUKPOIIEKTPOHUKA U XOJIOM).

JlazepHbIe TEXHOJIOTUH U UX UCTIOIH30BAHHE.

Jleonapmo na Bunun — yueHsIil u n3o0peraTenb.

MarauTtHbie u3MepeHus (MPUHIIUITBI TOCTPOSHUS TPUOOPOB, CIIOCOOBI U3MEPEHHSI MArHUTHOTO TIOTOKA,
MarHUTHOM MHIYKIIMH).

Maiikn ®@apazeit — co3garens yueHHUs 00 JIeKTPOMAarHUTHOM TIOJIE.

Makc Inask.

MeToa MeUEHEIX aTOMOB.

MeTtoab1 HaOIOIEHUS M pETHCTPAIK PAAMOAKTUBHBIX U3TyUYE€HUN U YaCTHII.
Mertonbl onpeieeHus IIOTHOCTH.

Muxaun BacunbeBuy JIOMOHOCOB — y4EHBIN SHIIUKIONEIHUCT.

Mopenu atoma. OnsiT Pesepdopra.



MonekyIapHO-KHHETUYECKAsl TEOPUS UACAIbHBIX I'a30B.

MouHMs — Ta30BBIN pa3psa]l B IPUPOIHBIX YCIOBHSIX.
HanotexHomnorust — MeXIuCIUIUITMHAPHAs 001acTh (yHIaMEHTaIbHON U MPUKIAAHON HAYKH U
TEXHUKH.

Hukona Tecna: )Ku3Hb U HEOOBIYAIHBIC OTKPBITHSL.

Huxkonait Konepauk — co3zareib reIMoueHTPUYECKON CUCTEMBI MUPA.
Hunwsc Bop — oaun u3 co3nareneld CoBpeMeHHOW (PU3UKH.
Hyxkneocunres Bo BeenenHoid.

OO0bsicHeHne (HOTOCHMHTE3a C TOUKH 3pEHUS (DU3UKHU.

Onrtuueckue sIBIEHUS B IPUPOJE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOAUMOCTH.
[lepemMeHHBIN AIEKTPUUECKUNA TOK M €r0 MPUMEHEHHUE.

IIna3zma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

[TnaneTsr CoTHEYHOM CHCTEMBI.

[TosrynpoBOIHUKOBBIE TATYMKHU TEMIIEPATYPBHI.

[TpuMeHeHre KUIKUX KPUCTAJUIOB B IPOMBIIIJIEHHOCTH.

IIpuMeHeHue AIepHBIX PEAKTOPOB.

[Tpupona dpeppomaruerusma.

[Tpo6ieMbl 5KOJIOTHH, CBSI3aHHBIE C UCTIOIH30BAHHUEM TEIJIOBBIX MAIIIHH.
[Ipou3BoaCTBO, epeaya U UCIOJIb30BAHUE SJIEKTPOIHEPTUU.
[Ipoucxoxnenre COIHEUHON CUCTEMBI.

[Tee30nnekTpudeckuii 3pPexT ero npuMeHeHHe.

Pa3BuTHe cpencTB CBA3M U pasuo.

PeakTuBHBIE IBUTATENN U OCHOBBI PAOOTHI TETNIOBOM MAIITHHBI.
PenukroBoe uznyueHue.

PentrenoBckue nyun. Mcropust otkpeitus. [Ipumenenue.

Poxnenue u 3BoSIIONUSA 3BE3].

Ponp K.3. I{10aK0BCKOT0 B pa3BUTUH KOCMOHABTHUKH.

CBeT — aJIeKTpOMarHuTHas BOJIHA.

Cepreii [TaBnoBuy KoposeB — KOHCTPYKTOP U OpraHU3aTOp MPOU3BOACTBA PAKETHO-KOCMUYECKOM
TEXHUKH.

Cunel TpeHus.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpemeHHas (pusnveckasi KapTuHa MHUpA.

CoBpeMeHHBIE CPEICTBA CBSA3H.

CoJiHIIE — HMCTOYHUK KU3HU Ha 3emUie.

Tpanchopmaropsl.

VYnbTpa3Byk (Iogy4eHue, CBOMCTBA, IPUMEHEHHUE).

VYIpaBisieMbIi TEPMOSIEPHBII CUHTES.

VYckopurtenu 3apsKEHHBIX 4acTHULL.

®du3nka u My3bIKa.

duznyeckue cBOWCTBa aTMOC(hEepHI.

DOTOIIEMEHTHI.

®oroadodext. [Ipumenenue sBnenus potodrddexra.

Xanc Kpuctuan 9pcre — OCHOBOIOJI0KHUK 3JIEKTPOMAarHeTu3Ma.
UepHsbie ObIPHI.

[IIxana 31eKTPOMarHUTHBIX BOJIH.

DKojoruveckue npoOaeMbl U BO3MOXHBIE TyTH UX PEILICHUS.
DJIEKTPOHHAs IPOBOJAUMOCTh METAIOB. CBEPXIIPOBOIUMOCTb.



Ommmii XpructruanoBud JIeHIT — pycckuil Pu3uK.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MN
3.1. O0pa3oBaTesIbHbIC TEXHOJOTHH IIPH NPOBEACHUH JICKIUH

No Tema Buapl mpumeHseMbIx 00pa3oBaTeIbHBIX TEXHOIOTUHA Ii(;i;;o

1 2 3 4

Bre e HNKT-Texuomornu, HpO6J'IeME-IBIe JIEKITH, JICKITHH- )
BU3YyaJIM3allMH, MYJbTUMEIUNHBIC IPE3CHTALIMU

1 Mexamuxa HUKT-Texnomorun, HpOGJIeMj{BIe JICGKIIUH, JICKIUH- 3
BU3yaJIM3alliH, MYJbTUMEIUNHbBIC PE3CHTALINN

) MounekynsapHas pusuka. [MKT-Texnomoruu, [IpobaeMHbIe ISKITUH, JICKITUN- 6
TepMoauHamMuKa BU3YyaJIM3allMH, MYJbTUMEIUNHBIC PE3CHTALIMN

3 DPrexrpommHammxa HMKT-Texuomorum, HpO6J'I€ME—ILI€ JICKILIMH, JCKI[UH- 10
BU3YyaJIM3allMH, MYJbTUMEIUNHBIC PE3CHTALIMU

4 Onmuxa HUKT-Texnomornu, HpO6J‘IeME-IBIe JIEKIMH, TCKI[UM- 6
BU3YyaJIM3allMH, MYJbTUMEAUNHBIC PE3CHTALIMN

5 JJIEMEHTEHI KBAHTOBOM HNKT-Texuonoruu, [IpobiieMHbIe TEKIIUU, JTCKIIUH- )
(bu3HKH. BU3YyaJIM3allMH, MYJbTUMEIUNHBIC PE3CHTALIMN

6 DPsomowns Beenentoii HNKT-Texnomornu, Hp06neMvaIe JICKIIMH, JTCKI[UM- 4
BU3yaJM3allMH, MYJbTUMEAUNHBIC TPE3EHTALUN

Hroro o kypcy] 38

3.2. O6pa3oBare/ibHbIE TEXHOJIOTUN NMPHU MPOBeIEHUN NMPAKTUYECKUX 3aHATHH (J1aDopaTOPHBIX

pador)
Kozn-
Bunel npumensieMbIx 00pa3oBaTeIbHBIX BO
No Tema AAbL TP p:
TEXHOJIOTHI 4aco
B
1 2 3 4
CeMuHapCKue 3aHATHS, pa300p penieHus
1 MexaHnka P P pPp 8
3aja4, JabopaTopHbIe paboOThI
b MonekysipHas pu3uKa. CeMuHapckue 3aHsATUs, pa30op pereHus 6
TepmoanHamuka 3aj1a4, JabopaTopHbie paboThI
CeMuHapcKue 3aHATHS, pa300p perieHus
3 DJIEKTPOIMHAMHKA P > P PP 10
3a/1a4, JJabopaTopHbIE PabOTHI
4 JIIeMEeHTHI KBaHTOBOM CeMuHapcKue 3aHsATHS, pa300p pereHus 6
bu3uKn 3a/1a4, JJabopaTopHbIE PaOOTHI
CeMuHapcKue 3aHATHS, pa300p pereHus
5 OnTHuka 2
3a/1a4, JJabOpaToOpHBIE PaOOTHI
. CeMuHapcKue 3aHATHS, pa300p pelrieHus
6 OBodolus BeeneHnoil. p P PP 8
3a/1a4, JJabOpaTopHbIE PaOOTHI
Htoro no xypey 40

4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI JIMCHUTIJIMHBI

4.1. MaTepuajibHO-TeXHUYecKas 0a3a, He0OXoAuUMAas JI OCYIIeCTBJICHUSI
00pa3oBaTeIbLHOIO NpoIecca Mo TUCHHUILINHE

Kabuner ¢uszuku, yn. lumurposa, 200, ayxa. 404

CHGI_II/IaJII/BI/IpOBaHHaﬂ MeO€EIb U CHCTEMBI XpaHCHUA (z[ocxa KJIaCCHasl, CTOJ U CTYJI YYUTCJIA,




CTOJIBI U CTYJIbSl YYCHHUCCKHE, IMIKA(bl Ui XpaHEHUS yUEOHBIX MOCOOWIA, CUCTEMbI XpaHCHHS
TaOJIUI] ¥ TUTAKaTOB);

TEXHUYECKHE CpelcTBa o0O0ydeHUs (pabodyee MECTO YUYUTENs: KOMIIBIOTED YUHTEs,
BHJICOITPOEKTOP, IKpaH, JulensuonHoe [10);

JICMOHCTPAIIMOHHBIC ~ YUYeOHO-HAMISAIHBIE TOCOOMS (KOMIUIEKTBI ~CTEHJOB, TaOJHUIIBI
JIEMOHCTPAIIMOHHBIC, TOPTPETHI BHIAAIOIIUXCS (PU3UKOB);

1abopaToOpPHO-TEXHOJIOTHYECKOe 00opynoBanue (1abopaTopHble HAOOpHI, HAOOPHI IS
MPAKTUKYMOB, KOMILICKTHI JJAOOPATOPHBIX MPHUOOPOB, KOMILIEKTBI IEMOHCTPAIIMOHHBIX TIPUOOPOB).

IlepeyeHb HE00OXOUMOT0 MPOTPAMMHOTI0 O0ecTeYeHust

e OnepanuonHas cuctema Microsoft Windows 10;

e [laker mporpamm Microsoft Office Professional Plus;

e 7-zip GNULesser General Public License (cBoboaHOe IporpamMmmHoe obecriedeHue, He
OTrpaHUYeHO, OECCPOUHO);

e Uurepner 6paysep Google Chrome (6ecrutaTHoe mporpaMMHOe o0ecTiedyeHre, He OTPaHuICHO,
0eccpouHo);

e K-Lite Codec Pack — ynuBepcanpHBI HAOOP KOJEKOB (KOIUPOBITUKOB-ICKOIUPOBIINKOB) U
YTHIUT A7 IPOCMOTpa 1 00paboTku aynuo- u Buaeodaiinos (6ecrmiaTHOE MPOrpaMMHOE
obecrieyeHre, He OrpaHNYeHO, OECCPOUHO);

e WinDjView — nporpamma st mpocmotpa aiisio B popmare DIV u DjVu (cBoboHOE
porpaMMHOE oOecrieueHre, He OTPAaHUYCHO, OECCPOYHO);

e Foxit Reader — npukiagHoe nporpaMMHoOe 0OecriedeHue JUisi IPOCMOTPa AIEKTPOHHBIX
nokyMeHTOB B ctanapte PDF (GecratHoe mporpaMMHoe oOecrieueHue, He OrpaHu4eHo,
0eccpoyHo);

5. IEPEYEHb OCHOBHOM 1 JOMOJHUTEJBHOM YYEBHOM JINTEPATYPHI,
HEOBXOJIUMOM J1JIs1 OCBOEHUA JUCHUIJIAHBI

5.1. OcHoBHas quTEpaTypa

1. KpaBuenko, H.FO. ®usmuka: y4eOHMK M TNPaKTUKYM JUIsl CpPEeJHEro MpoQecCHOHaTbHOIO
obpazoBanust / H.FO. KpaBuenko. — MockBa: UznmarensctBo [Opaiit, 2024. — 300 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-01418-1. — TekcT: 35eKTpOHHBIN //
O6pazoBatenpHas wiatdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/537596

2. Kanamnuxos, H.Il. ®u3nka: yyeOHUK U TPAaKTHKYM JUIsl CPEIHEro MpodeccHoHaTbHOTO
obpazoBanus / H. I1. Kanamnukos, C. E. MypaBbeB. — 2-e u3a., nepepad. u gomn. — Mocksa:
MznarensctBo Opaiit, 2024. — 496 c. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-
534-16205-9. — Texkcrt: anexTpoHHbIH / OOpa3oBatenbHas wiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/542247

5.2. lonoiHUTE/IbHAS JIUTEPATYPa

1. ®upcos, Anekcanap BukropoBuu. ®usrka st mpodeccuii U CreluaTbHOCTEH TEXHUUECKOTO H
€CTECTBEHHOTO-HAy4yHOr0 mpoduieii: yueOHMK Uil  WCIOJB30BaHWS B Y4eOHOM  TIporiecce
obpazoBarenbHbIX yupexaeHuit CI10 Ha 6aze 0CHOBHOTO 00I1ero 00pa3oBaHus C MOTyYEHUEM CPEIHETO
obmero oopazosanus / A. B. ®upcos; nox penakmueit T. Y. TpodumoBoii. - 4-e u3n., crep. - Mocksa:
Axanmemus, 2019. - 350 c.: wn., tabn. - (IlpodeccnonansHoe oOpazoBanue. OOIIe00pazoBaTebHbIC
muciruiaHbl). - ISBN 978-5-4468-7892-5

2. Tpodumona, Taucus VBanoBHa. ®uszmka 1isi NpoeccHii M CIEHHATBHOCTEH TEXHUYECKOTOo H
€CTECTBEHHO-HAYYHOTO MPOQHIeh: COOPHHK 3a1a4: Y4eOHOe MOCOOMe ISl UCTIONh30BAHUS B YUEOHOM
nporiecce o0pazoBatenbHbIX opranmsanmii CITO Ha 6a3e OCHOBHOTO 00111eT0 00pa30BaHMs C MOTyYCHHEM


https://urait.ru/bcode/537596
https://urait.ru/bcode/542247

cpemrero odmero oopazoBanusi / T. Y. Tpodumosa, A. B. @upcos. - 2-e u311., crep. - MockBa: Akajemus,
2018. - 286 c.: un. - (ITpodeccnonanproe oopazoBanue. OO0IIC0Opa30BaATENBHBIC TUCIUILIHHE). - | SBN
978-5-4468-6583-3

3. Tpojpumona, T. M. PykoBoacTBO K pemieHHIO 3agad 1o Qusuke: ydeOHOe mocoOue s
cpennero npodeccuonanbHoro oopazosanus / T. U. Tpopumosa. — 3-e u3a., ucp. U JI0M. —
Mocksa: WznmarensctBo HOpaiit, 2024. — 265 c. — (IIpodeccuonansnoe oOpazoBaHmE). —
ISBN 978-5-534-15474-0. — Texkct: snexTponnslii // Obpa3oBarenbHas 1uiatdopma HOpaiit
[catiT]. — URL: https://urait.ru/bcode/536638

5.3. [lepuoauyeckue u3IaHust
1. Becthuk MockoBckoro yHuBepcurera. Cepust 03. ®Pusumka. ActpoHomms. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. Tlepeuenn pecypcoB WH(POPMAINUOHHO-TEJEKOMMYHUKAIMOHHOH ceTun «UHTepHeTY,
He0OXOAUMBIX /ISl OCBOEHUS AN CIMIITIUHBI

DJ1eKTPOHHO-0M0MoTedHbIe cuctembl (IBC)

1. O6pasosarenbHas miatdopma «FOPAMT https://urait.ru/

2. OBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com/books?spo=1

IIpodeccuonanbubie 6a3bl JAHHBIX

1. BuptyanpsHslii unTansHbIi 3a1 Poccuiickoit rocynapctBennoi oubmmoreku (PI'B)
https://ldiss.rsl.ru/;

2. Hayunas snektponHast 6ubanoreka eLIBRARY.RU (HOb) http://www.elibrary.ru/;

3. HaumonanweHas snexTpoHHas oubnuoreka https://rusneb.ru/;

4. lpesunentckas oubmotexa uMm. b.H. Enbunna https://www.prlib.ru/;

5. "Jlekropuym TB" - Bumeoneknu Beaymux JektopoB Poccun http://www.lektorium.tv/

HNudopmanuoHHble CIPABOYHBIE CHCTEMbI
1. KoncynbranT [Lntoc - cipaBodHas mpaBoBas cucTema (JOCTYI MO JOKATbHOM CETH C
KOMITBIOTEPOB OUOITNOTEKH )

Pecypcbl cBOOOAHOTO JO0CTYyNA

1. KubepJlenunka http://cyberleninka.ru/

2. MMHHUCTEpCTBO HayKHU U BbICIIero oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

3. MunucrepcTBo npocemieHus: Poccuiickoit @enepanuu https://edu.gov.ru/

4. ®enepanbubliii noptan "Poccuiickoe o6pazosanue” http://www.edu.ru/;

5. Enunas komnekuus nudpoBsix oOpa3oBareabHbIX pecypcos http://school-collection.edu.ru/ .
6. [Ipoekt ['ocynapcTBeHHOT0 HHCTUTYTA pycckoro si3bika uMeHu A.C. [Tymkuna "O0pa3zoBaHue
Ha pycckoM" https://pushkininstitute.ru/;

7. CnipaBouHO-UH(pOpMaIMOHHBIN nTopTan "Pycckuil si3pik" http://gramota.ru/;

8. CnoBapu u sHimkionenuu http://dic.academic.ru/;

CoOcTBeHHBIE 3JICKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(popMannoHHbIe pecypesl Kyol'yY

1. DnexTponnbli kKatamor Hayunoii 6u6mmoreku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas 6ubimoreka TpynoB yueHsx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
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3. OTkpbITast cpeaa MOIyJIbHOTO AMHAMUYEcKoro ooyuenus Kyol'y
https://openedu.kubsu.ru/

4. baza yyeOHBIX IJIAaHOB, Y4eOHO-METOAMYECKIX KOMILJICKCOB, IyOIMKAIUi 1 KOH(pEepeHIUH
http://infoneeds.kubsu.ru/

5. DnexTpoHHbI apxuB 1okymMeHTOB KyoI'Y http://docspace.kubsu.ru/

6. METOAUYECKHUE YKA3AHUA IS OBYYAIOLIUXCA IO OCBOEHHUIO
JUCHOUIIJINHBbI

3a10roM yCremHoro OCBOeHus yueOHoro kypca « Ou3ukay sBiseTcs MOCEIIeHNE JISKIIMOHHBIX
U IIPAKTUYECKHUX 3aHATHH (JJa0opaTOpHBIX padoT), TaK KaK MPOITyCK OJJHOTO, @ TeM 00Jiee HECKOIBKIX
3aHSATUA MOXET OCIIO)KHUTh OCBOCHHE Pa3lesioB Kypca. Yuamiuecs IJi MOJHOLIEHHOIO OCBOCHHUS
JIOJKHBI COCTABJIATH KOHCIIEKTBI KaK IPU MPOCIYIINBAHUU €0 TEOPETUYECKON (JIEKIIMOHHOM ) YacTH,
TaKk ¥ OpU MOATOTOBKE K MPAKTUYECKUM 3aHATUAM. JKenarenbHO, 4TOObI KOHCHEKThI JIEKIUNA U
CEMHHApPOB 3aIUCHIBAJIUCH B JIOTUYECKOM MOCIIEI0BATEILHOCT U3YUYEHUS Kypca U COAEPKAIUCH B
OJIHOH TeTpaau. DTo oOecrieuuT OoJiee MOJHYIO MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHITUSAM, TaK
U CECCUOHHOMY KOHTPOJIIO 3HAHUH.

B xome nekumii mperopaBarenb H3NaraeT M pPa3bACHAET OCHOBHBIC, HAaMOOJEe CII0KHbBIE
MOHATHUSI TEMbI, a TAKXK€ CBA3aHHbIE C HEH TEOPETUUYECKHE U NPAKTHYECKHUE IMPOOJIEMbI, JaeT
PEKOMEHIalliY HAa CEMUHAPCKOE 3aHATHE U YKa3aHUS HA CAMOCTOATEIbHYIO paboTy.

[IpakTuueckue 3ausaTus (J1abopaTopHbIC padOTHI) 3aBEPIIAOT U3yUeHHE HAM00JIEE€ BAXKHBIX TEM
y4eOHOW JUCIMILTUHBI U CITY>KaT IJIA 3aKPETICHUS U3yUYeHHOT0 MaTepHraia.

Junaktuueckue ey MpakTUIeCKuX 3aHsATUH (J1JabopaTopHBIX padoT):

- yrinyOJeHue, CucTeMaTH3alus U 3aKperyieHue 3HaHUi, MpeBpalleHNe UX B YOSKICHUS;

- IPOBEPKA 3HAHUIA;

- IPUBUTHE YMEHHUH U HaBBIKOB CAMOCTOSATENBHOM paboThl ¢ yUeOHUKOM, CTaTheH U Mp.;

- pa3BUTHE KYJIbTYpbl pedH, (hopMHpOBaHHE YMEHHUS apryMEHTHPOBAHO OTCTauBaTh CBOIO TOUKY
3peHMsl, 0TBEYAast Ha BOIIPOCHI APYTHX CTYAECHTOB U MpenojaBares;

- YMEHHE CIylaTh IPYTUX, 331aBaTh BOMPOCHI.

B 3aBHcHMOCTH OT CTENEHU aKTHUBU3ALMM MHEMHUYECKOW MM MBICIUTEIbHON AESATEIbHOCTH
CTYJEHTOB (pOpMBI OpraHU3alMM CEMUHAPCKUX 3aHATUNA MOKHO pa3/IeUTh Ha JiBa TUIIA!

1) penpoAyKTUBHBIN U 2) IPOTYKTHUBHBIH.

PenpoyKTHUBHBINM THUIl OpraHU3alUU 3aHATHUS TPENOoaraeT, Ipexae BCEro, akTUBU3ALUIO
MHEMHMYECKHX CIIOCOOHOCTEH CTyZeHTOB. OHU JTOJDKHBI 3aIIOMHHUTBH U NE€pecKa3aTh ONpeeleHHbINH
y4ueOHBII MaTepuajd Ha OCHOBE MarTepuana JeKUud WiIn Yy4yeOHUKOB. IIpogyKTHBHBIA THII
OpraHu3aIMK 3aHATHUS MPEAIONAraeT aKTUBU3ALIUIO MBICIUTEIBHBIX CIIOCOOHOCTEH CTYIeHTOB. OHU
JOJKHBI CPaBHUTD, IPOAHAIN3UPOBATh, 0000IINTE, KPUTUYECKU OLIEHUTD, C/I€TIaTh YMO3aKIIOUCHHE
Ha OCHOBE YCJIBIIIIAHHOTO WK MPOYUTAHHOTO MaTepHaa.

Bun (popma) mpaktudeckux 3aHsITUi (1abOpaTOPHBIX paboOT) ONpeaemnsieTcsl coAepKaHueM
TEMbI, YPOBHEM TOATOTOBKM CTYJCHTOB JAaHHOW TIpyMIbl, HampaBiIeHHUEM U NpoPHIeM HX
MOATOTOBKH, HEOOXOJMMOCTBIO YBSI3aTh MpENoJaBaHUE Yy4yeOHOW IUCHUIUIMHBI C APYTUMHU
JTUCLUUIUIMHAMM, W3y4aeMbIMH CTyJeHTaMHu. Buj cemuHapa mpusBaH cHOcOOCTBOBaTh Hambosee
MOJIHOMY DACKpBITHIO COJEPXKaHUA U CTPYKTYpbl OOCYyX JaeMOoll Ha HEM TeMbl, O0ecHeuuTh
HanOOJIBIIYIO0 aKTUBHOCTh CTYJICHTOB, pEIlIEHHE IT03HABATEIbHBIX U BOCIUTATEIbHBIX 33/1a4.

Haunbonee pacnpoctpaneHHO# (GOpMOI TPAKTUISCKUX 3aHATUM 110 (PUBHKE SBIISETCS PEIICHHE
pacueTHbIX 3a7a4. Tak Kak 3To OAMH U3 IPUEMOB 00YUYEHHUS, TOCPEICTBOM KOTOPOTro 00ecreuynBaeTcs
Oosee TIIyOOKOE W TOJHOE YCBOGHHE Y4eOHOro Marepuana Mo AWCIUIUIMHE, TO OH 3aHUMAaeT B
¢uznyeckoM 00pa3oBaHUU BaXKHOE MECTO. UTOOBI KAUeCTBEHHOTO OCBOUTH MpPEAMET, U3YUYECHUE
TEOPETUYECKOr0 MaTeprasa J0JKHO COUETAaThCSl C CHCTEMAaTHUYECKUM PEIIeHUEM Pa3IMYHbIX 3a/1au.

JlaHHBIH Kypc pa3BUBAeT y yYalllUXCsl YMEHHE peliaTh TEOPETHUECKUE U pacUeTHBIC 3a1auu, a
TaKke OO0IIMe HWHTEIJIeKTyalbHblE YMEHHUS U HaBBIKM — aHAJIM3UPOBaTh, KOHKPETU3UPOBATH,
0000111aTh, MPUMEHSATH IPHEMbI CPABHEHUSI.


https://openedu.kubsu.ru/
http://infoneeds.kubsu.ru/
http://docspace.kubsu.ru/

Pemenune 3amau cocoOCTBYET OCO3HAHUIO YYAlIUMHCS CBOEH COOCTBEHHOW NEATENbHOCTH,
o0ecreynBaeT UX CaMOCTOSATENIbHOCTh U AKTUBHOCTh, (JOPMUPYET YMEHUS IPUMEHSTD I10JIy4E€HHbIE
3HaHUS B HECTAH/IAPTHBIX, TBOPUECKUX 3aJaHUAX. Y CTYICHTOB TaKXKe BOCIIUTBHIBACTCS TPYIOJIIO0HE,
LIeJIEyCTPEMIIEHHOCTb, Pa3BMBAETCS YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HACTOMYMBOCTH B
JOCTUKEHUM IOCTAaBJIEHHOW Lienu. B mporecce pelieHus 3aiayd peanu3yroTcsl MEXIpPEeIMETHbIE
CBSI3U, YTO IO3BOJISIET YYalMMCS I10JIy4aTh LEJIOCTHOE MPEJCTaBIEHHE 00 OKPYXKAIOLIEM MHUPE C
LEJIBI0 UCIIOJIB30BAaHUS €r0 B JalbHEHIICH XKU3HW. MHTerpanus ¢ TeMu INpeaMeTaMu, KOTOPbIE
KaXyTCsl CTYAECHTaM JOCTaTOYHO NPHUBJIEKATEIbHBIMU, O3BOJSET YCIELIHO MOBBIIIATE HHTEPEC K
¢u3MKK 1 pa3BUBAaTh MOTHBALIMIO €€ M3yyeHHs. VIHTerpupoBaHue ¢ MPUKIAIHBIMU TUCIUITMHAMHI
pacKpbIBaeT BO3MOXKHOCTH IIPAKTUYECKOTO IPUMEHEHUS IPUOOPETAEMbIX 3HAHUMH.

CamocrosarenbHass  pa0oTa  yuyamuxcs  sSBIsSeTCS — BaKHeimed  ¢opmoit  yueOHO-
MO3HaBaTeNbHOTO IMpouecca. llenb 3amaHuil [uid CaMOCTOATENBHOW pPabOTBl — 3aKpeNnuTh U
pacpuTh 3HAHHS, YMEHHS, HABBIKH, MPHOOpPETEHHBIC B Pe3yJbTaTe W3YYEHUS AUCHUIUINHBL
OBJI/IETh YMEHHMEM MHCIIOJIb30BaTh IIOJYYCHHbIE 3HAHUS B IPAKTUYECKOH paboTe; MOIy4YUTh
[IEPBUYHBIE HABBIKU MTPO(ECCUOHATIBHOM €A TEIBHOCTH.

3agaHus U1l CAMOCTOSITENIbHON paOOThI BBIITOJIHAOTCS B TUCBbMEHHOM BH/JIE€ BO BHEAYAUTOPHOE
Bpems. Pabora J0KHA HOCHUTH TBOPYECKUH XapakTep, MPHU €€ OICHKE MPEroAaBaTeb B MEPBYIO
ouepeb OLIEHUBAET 00OCHOBAaHHOCTh M OPUTMHAIBHOCTh BBIBOJIOB. B nucbMeHHOI pabote 1o teme
3aJJaHUs ydallMiCs JOJDKEH IOJHO U BCECTOPOHHE PAaCCMOTPETh BCE ACHEKThl TEMbl, YETKO
copMyIHpOBaTh W apryMEHTHPOBATh CBOIO MO3MIMIO IO HCCIEAYyEeMBIM BOIpocam. BwiGop
KOHKPETHOTO 33JaHusl JUIsl CaMOCTOSATENIbHOW paboThl NPOBOJAUT NpenojaBaTeib, BeAylIUH
MPAKTUYECKHE 3aHATHS B COOTBETCTBUH C NIEPEYHEM, YKAa3aHHBIM B TJIAHAX MPAKTUYECKUX 3aHATHI.

Obwue npasuna 6blNOIHEHUSL NUCOMEHHBIX pabom

Ha mepBoM 3aHATHM CTYACHTHI JOJDKHBI OBITH TPOMH()OPMHUPOBAHBI O HEOOXOAMMOCTH
COOJIIOJICHUSI HOPM aKaJIeMHUYeCKOM 3TUKM M aBTOPCKUX IpaB B Xojae oOydeHus. B wactHocTH,
MIPEIOCTABIISAIOTCS CBEICHUS:

- o01mas nHpopmalus o0 aBTOPCKUX MPaBax;

- IIpaBUjIa LUTUPOBAHHUS;

- npaBuia 0pOPMIIEHHS CCHUIOK;

Bce nMmetronuecs: B TEKCTE CHOCKH TIIATEIbHO BBIBEPAIOTCS U CHA0XKAIOTCS «aipecammy».

Henonyctumo BkiIt0YaTh B CBOIO pabOTY BBIAEP’KKH U3 pabOT APYrux aBTOPOB 0€3 yKazaHUs
Ha 3TO, ePecKa3bIBaTh UyKyl0 paboTy OJIM3KO K TEKCTy 0€3 OTCBUIKHM K HEH, UCIIOJIb30BaTh UyXKHe
ujen 6e3 ykasaHus IepBOMCTOUYHUKOB (3TO KacaeTcs U nH(popmauuu, HailieHHoi B IHTepHere). Bee
Cllyyau IjiaruaTa J0JKHBI OBbITh HCKITIOYEHBI.

Cnucok HCMONb30BaHHOM JIMTEPATyphbl JOHKEH BKIIIOYaThb BCE HMCTOYHHUKHM HH(pOpMaluy,
U3y4eHHbIE U NpOopabOTaHHBIE CTYJIEHTOM B IPOLIECCE BBINOJIHEHUS PalOOThl, W JOJKEH OBbITh
cocraBieH B coorBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduyeckas ccpuika. OOmue
TpeOOBaHUS U MPABUIIAY.

Wzydyenne oOmieoOpazoBarenbHOM  ydeOHOM — aucuumiuHbel  «®Pusnka»  3aBepluaeTcs
MOJIBEZICHUEM HTOTOB B ¢opme nup(epeHIupoBaHHOIO 3adyeTa B PaMKax IMPOMEXYTOUYHOU
arrectaruu cryaeHToB B mporecce ocBoeHus OIIOIT CIIO ¢ momydeHweM CpemaHero oOIero
obpazosanus (ITIICC3).

7 OHEHOYHBIE CPEACTBA JISA KOHTPOJIA YCIIEBAEMOCTH

7.1. Kputepuu oueHKHU 3HAHUH

O000I11IeHHas OLIEHKA KOMIIETEHIINN

Orenka Bamn (2-5 GaswioB)




OOyuaromuiicss He OBJIANENT OICHUBAEMON KOMIICTCHIIMEH, HE pacKphIBaeT
CYIITHOCTh MOCTaBIICHHOW Mpo0ieMbl. He yMeeT mpuMeHsTh TeOpeTHUSCKUE

«HeynmoBnetBopu | 2 Oajuta| 3HaHUSI B PpEHICGHUM MPAaKTUYeCKOH curyanuu. Jlomyckaer OIIMOKH B
-TEJIBHO - IIPUHUMAEMOM peEIIeHHH, B paboTe C HOPMATHUBHBIMH JOKYMEHTaMH,
HYJIEBOI YPOBEHb HEYBEPEHHO 0OOCHOBBIBAET IOJIyUCHHBIE Pe3yJIbTaThl. MaTepual niaaraercs
HEJIOTUYHO, 0€CCUCTEMHO, HEIOCTaTOYHO IPAMOTHO.
OOyuaromuiicst ocBoms 60-69% olleHUBacMOY KOMIIETEHIUH, MOKA3bIBACT
YAOBJIETBOPUTENbHBIE 3HAaHUA OCHOBHBIX BOIPOCOB  IIPOIPaAaMMHOTO
«Ynosnersopuren| 3 Oanngal MaTepuanga, YMEHHs aHAJIW3UpOBaTh, JAENaTh BBIBOABI B  YCIOBHSAX
BHO» - TIOPOTOBBIT KOHKPETHOH CHTYyallMOHHOW 3amauyd. I3maraetr pemenne mpoOaeMbl
YPOBEHb HEI0CTAaTOYHO IMOJIHO, HEIIOCIEA0BATENbHO, IOITyCKAET HETOYHOCTH.
3aTpyaHseTcs J0Ka3aTeIbHO 000CHOBBIBATH CBOM CY/KICHHUS.
Ob6yuaromuiicss ocBown 70-89% oueHMBaeMOW KOMIIETEHLMH, YyMEET
NpuHUMATb TCOPCTUUCCKUC 3HAHUA U HOJ'Iy‘ICHHI)II\/'I HpaKTI/I‘ICCKI/II\/'I OIIBIT B
«Xopowo» - 4 Ganna| pemeHMM NPAKTHYECKOHW CHTyalMH. YMeno paGoTaeT ¢ HOPMAaTHBHBIMH
0a30BBIl YPOBCHb JOKYMEHTaMH. YMeEeT apryMEHTUPOBaTb CBOM BBIBOOBl W NPUHUMATH
CaMOCTOSITEIbHBIEC PEILICHNSI, HO JOITyCKAaeT OTAEIbHbIE HETOYHOCTH, KaK IO
COJIep )KaHUIO, TaK
U TI0 YMEHHIO, HaBbIKaM Pa0OThI C IOCTABIEHHOM BOIPOCOM.
Obyuaromuiicst ocBoun 90-100% oneHnBaeMONW KOMIETEHILMH, YMEET
CBS3BIBaTh TEOPUIO C NPAKTUKOW, IPUMEHSATH IOJIYYEHHBIH MPaKTUYECKUN
«OTnn4HO» - 5 OIBIT, AHAIM3UPOBATh, AEIATh BBIBOJBI, INPUHUMATh CaMOCTOSITEIIbHbIC
MIPOABUHY THIN baos pelieHuss B KOHKPETHOW CUTyalMd, BBICKa3blBaTb U OOOCHOBBIBATH CBOU
YpOBEHBb cyXneHusa. JIeMOHCTpUpYyeT yMEHHE BeCTH Oecellbl, KOHCYJIhTHPOBATH

TpaXJaH, BBIXOJWTh W3 KOH(DIMKTHBIX cuUTyanuid. BrageeT HaBbikamMu
paboThl ¢ perieHHeM 3afad, NpUMepoB. Braneer mucbMEHHON W yCTHOH
KOMMYHHKAIMEH, JIOTHIECKIM HU3JI0KEHHUEM OTBETA.

7.2. OueHo4HbIe CPeACTBA /1JIsl MPOBeeHUs TEKYIeH aTTecTalun
B nannom pa3zneJie npuBoasiTCcs 00pa3ibl OLEHOYHBIX cpeacTB. [loHbIH KOMIJIEKT
OLIEHOYHBIX CPeICTB NPUBOAUTCS B MOH 1€ OLIEHOUYHBIX CPEACTB.

Texymuii KOHTPOJIb POBOAUTCS B (popme:

- (ppoHTANBHBIN OMpPOC

- UHAMBUAYAJIBHBIN YCTHBIN ONPOC

- MUCbMEHHBII KOHTPOITh

- TECTUPOBAHUE 10 TEOPETUYECKOMY MATEpUAILy
- mpakTu4eckas (maboparopHas) padbora

- 3aIlIMTa BBINIOJIHEHHOT'O 3aJaHUsl.




7.2.1 IlpuMepHbIe TECTOBbIE 3aIaHUS /IJIsl IPOBEeHUS TeKYIIel aTTecTAllUN:

Cuny, ¢ komopoti 6ce mena npuma2u8aOmcs Opye K 0pyey, Hazvl8aom:

0 A) cuioi TpeHus:

[ b) cunoit ynpyrocru;

[ B) rpaBuTanmonHoi crioi

Cuna scemuprnozo msacomenust y8eiuuumcs 8 2 pasa, eciu:

O A) Maccy KaxI0ro U3 B3aMMOJICHCTBYIOIINX TeJl YBEJIUUUTD B 2 pa3a;
0 b) Maccy kaxxaoro u3 B3auMOCHCTBYIOLIUX TEJl YMEHBIIUTH B 2 pa3a;
0 B) maccy onHOrO M3 TEN yBENMUUTH B 2 pasa.

I pasumayuoHuas nocmosiHHas 8 3aKOHe 6CEMUPHO20 MA2OMEHUSL 0003HAUAECMCS U YUCTIEHHO PABHA
0 A) g=9,8 m/c?

0 b) G=6,67-10 TH - m%/kr?

0 B) K=400 H/m

Cuna ecemuprozo mazomenus ymenvwumcs 6 100 pas, ecu:

0 A) Tena cOnu3uth Ha 100 MeTpoB;
O b) Tena ynanuts Ha 100 MeTpoB;
0 B) paccrosiaue mexay Tenamu yBenuuuTh B 10 pas.

7.2.2 IlpuMepHbIe BONPOCHI JIs1 YCTHOI'O ONPoca (KOHTPOJIbHBIX padoT)

7151 IPOBe/IeHUs] TeKyIIeil aTTecTaluu:

MexaHuka — 3T0 4acTh (U3HUKH, KOTOpask U3y4aeT 3aKOHOMEPHOCTH MEXaHUUYECKOTO JIBHKEHUS U
MIPUYMHBI, BBI3BIBAIOIINE UIIH U3MEHSIOIINE 3TO JTBUKCHHE.

1) Mexanuueckoe 0gudiceHue —

Pa3nenpl MexaHUKH: KHHEMATHKA U TUHAMUKA. Yem oHu omauyaiomes opye om opyea?

2) Mamepuanvnas mouxka —

3) Teno omcuema —

4)Cucmema omcuema —

Tpaektopust — BooOpaxkaemasi THHUS, COSAUHSIIONIAS MTOJOKESHHSI MaTepHAIbHOM TOUKH (Tena) B
OmKaiTme mocie[0BaTeIbHbIe MOMEHTHI BpEMEHH.

5)Ilepemewyenue —

6)Ilymo —

7)Yem onu omauyaiomes opye om opyea?

8)Ckopocmo —[? Jhopmyna

PaBHOMEpHOE MPSMOIMHEHHOE ABIKEHHUE — IBUIKEHHUE, TTPH KOTOPOM TEJIO TIEPEMEIIACTCS C
MOCTOSTHHOM IO MOJTYJTIO ¥ HAaIIPAaBJICHHIO CKOPOCTHIO.

9)3aKkoH pagnomepHOo20 NPAMOIUHENIHO20 O8UNCEHUSA: hopmyna

10)Yckopenue —[? Jghopmyna

[IpsiMonnHEetHOE TBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM.

11)3axon pagHoyckopeHHo20 NPAMOIUHEUHO20 0BUINCEHUS: opMyLa

12)Dopmyna ckopocmu npu pagHoOyCKOPEHHOM O8UNCEHUU. hopmyna

13)3axon pasnozameodneHH020 NPAMOIUHEUHO20 0BUNCEHUS: (hopmYIa

[TpumepHBIe BOMPOCHI TSI KOHTPOJISI CAMOCTOSTETLHON paOOTHI:

14) @opmyna ckopocmu npu pagno3ameoieHHOM OBUMCEHUU. Gopmyna

[lepuonuyeckoe IBUKEHUE — ABHYKEHHE, TIOBTOPSIOIIEECS Yepe3 paBHbIC IPOMEXKYTKH BPEMEHH.
Bunpl nepuonuyeckux ABMKEHUIN: BpaliaTeIbHOE U KoyiebaTeNnbHoe.

15) Yem onu omauuaromes opye om opyea?



16)Ilepuoo —

17)Ilepuoo epawenusi — pemst 00H020 0OOPOMA NO OKPYICHOCMU. hOPMYId

18)Yacmoma epawenus —[? Jpopmyna

19) Huepyus —

20) Ilepswiii 3axon Horomona —
21) Bmopoii 3akon Hotomona —[? Jghopmyna
22) Cuna — 6ekmopHas pusuueckas 6eutUna, A6IA0WaAAcs Mepoll ...

23)Tpemuii 3axon Hotomona —
24) Cuna msoicecmu — 2pasgumayuoHHas cuia, oeticmeayiowas Ha meno. [? Jhopmyna

Cuna ynpyroct — cujia, BO3HUKAOIIAs TIPU MaJiol eopMariiu pacTshKeHus (CKaThs) Tena,
HaIpaBJICHHAs MPOTUBOIOJIOKHO CMEIIEHUIO YACTHII TeJIa PH JIehOopMaIlnu.
25)3axon I'yka —[? Jpopmyna

26)Cuna mpenusi —[? Jpopmyna

7.3. OueHo4HbIe CpeACTBA AJIsl IPOBeIeHUS MMPOMEKYTOYHON ATTEeCTANNHU

HpOMe)KYTOqHaH aTTcCTanuusa

Dooma . JInyneie [Ipumepsr
aTTecliauHH 3HaHug VYMenus IpaxTideckui KauecTBa OLICHOYHBIX
OIBIT (BJIA/ICTH) 00yJaroIerocs CpE/CTB
Koutposns OLeHKa yMeHHUs OLieHKa HaBBIKOB OueHka Bomnpocsr:
KonTposnbHas 3HAHUA MIOHUMATh JIOTUYECKOT'O CIIOCOOHOCTH IpuIararoT
pabotra/[lud- 0a30BBIX CIICLUAJIbHYIO CONOCTABJICHUS U IPaMOTHO U cA
(bepen MOJIOKEHUN | TEPMUHOJIOTHIO XapaKTEPUCTUKHU YETKO U3JIarath
IUPOBaH-
3 B o0J1acT 00BEKTOB MaTtepHual
HBIH 3a4eT
ecrecTtBo3Ha- | OLIEHKA YMEHUS OLieHKa HaBBIKOB Ouenka 3agaumn
HUS peuiarhb JIOTUYECKOTO CIIOCOOHOCTH MIpUJIAraoT
TUIIOBBIC 337]a4l | MBIIICHUS PU rPaMOTHO U cs

B 00JacTu
npohecCHOHab-
HOM
JIEATEILHOCTH

pelieHny 3a1a4 B
obmactu
npoeccuoHab-
HOMU JIeATENbHOCTH

YEeTKO M3JIaraTh

XOJ[ pEeIICHHS

3aj1a4 B

obmactu
pohecCUoHab

HOM

JICSITEIIbHOCTH

u

apryMeHTHPO-

BaTh

pE3yIABTAThI

7.3.1. IIpumepHbIe BONPOCHI JJI51 IPOBeIeHHsI IPOMEKYTOYHOM aTTecTanuu (aud. 3a4er)

1. OCHOBHBIE BUJIbI MEXaHUYECKOTO JIBMKEHU. 3akoHbl HptoTOHA. 3akoH BecemupHoro

TATOTCHUS.

AN

HNuepuus. MueptHOCTh M €€ Mepa. Bec Tena. HeBecoMoCTs.

MareMaTHuecKuil ¥ py>KUHHBIA MasTHUK. KoneOGaHus 1 BOJIHBIL.
MounekynspHo-KuHeTHYecKas Teopusi. bpoyHosckoe asmxenue. Ilocrosanas ABoraapo.
VYpasuenue MenneneeBa-Knaneiipona. M3omnporecchl v ux rpapuku.

Buabsl Mmexannyeckoil sHEprum. 3aKOH COXPaHEHUS SHEPTUU. 3aKOH COXPaHEHUsI UMITYJIbCa.




10.

1.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

23.
24.
25.
26.
27.
28.

29.

30.

31.
32.

ArperatHpie cocTosiHus BemecTBa. Juddy3us B pa3nuuHbix cpefax. BiakHoCTs Bo3myxa.
3akon Kynona. Dnekrpudeckoe mnoisie. Hamnpspkennocts. Cynepnozunusa nosei. Jluauu
HaIpsKeHHOCTH. [I0TOK HaNpsAKEHHOCTH.

Pabora cun anexrpocratnueckoro noss. Ilorennuan. CBs3b MEXIy HaNpPsKEHHOCTHIO U
NOTEHLIMAJIOM. DKBUIIOTEHIIMAIbHbBIE [IOBEPXHOCTH.

JudnekTpukn B 3seKTpocTathyeckoM 1ose. IlosisspHble M HENOJSpPHBIE JUAIEKTPUKH.
[Tonsspu3anus AMAIEKTPUKOB. DIIEKTpUUECKast UHIYKIUS. J{nanekTpuyeckas IpoOHULaeMOCTh
Y BOCIIPUUMYHUBOCTb.

[IpoBOIHUKY B 31€KTPOCTATHUECKOM MnoJje. [loTennuan, Hanps>KeHHOCTh, IIJIOTHOCTD 3aps/ia.
OnektpoeMkocTb. Konaencatopel. CoelMHEHHE KOHJIEHCATOpOB. EMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DJIEKTPUUYECKOE M10JIE B KOHJIEHCATOPE.

DHeprus CUCTEMBI 3apsA0B. DHEPrus 3apsKEHHOr0 KOHAEHCATOpa. DHEPIHsl JIEKTPUYECKOTIO
noJist

[TocrosiHubI  2nekTpuueckuid  Tok. 3akoH Owma. Conportusienue. CoennHeHue
conpotuBiieHul. 3akoH J[xoyinsa-Jlenna.

DNeKTpoABMKYIIas cwia. 3akoH Oma Juist 3aMKHyTOU 11enu. [lone3nas u mojgHas MOUTHOCTD.
KII/] nucrounuka Toka.

BzaumoperictBue TokoB. MaruuTHOe nojie. MarHuTHas MHAYKIUA.

Cuia Amnepa. Cuna Jlopenua.

HetictBue monst Ha Tok. Cunia Amrepa. Teopema o nupkymsiiuu MarHuTHOro moisi. Ilone
IPSIMOIO U KPYroBOTO TOKOB. MarHUTHBIM MOMEHT KOHTYpPa C TOKOM.

Cua Jlopenna. JIBuxeHue 4acTuilbl B OJHOPOJTHOM MarHUTHOM TIOJIE.

OnexkTpoMarHuTHas MHAyKOus. 3akoH Papanes. B3aumnas wunaykumsa. CaMOMHIYKIMSL.
Koadduuuentsr B3auMHOM uHAYKIMH. MHIYKTUBHOCTb. WHIYKTHBHOCTH COJIGHOMJA.
Tpanchopmarop. DHeprus MarHUTHOTO MOJIS.

IIepemeHHBIH 35IeKTpUYECKUi TOK. IHIYKTHBHOE, EMKOCTHOE Y PEaKTUBHOE COIPOTUBIICHUSI.
Bektopnas auarpamma HanpspbkeHuid. [TonHoe conpotuBienne. Pe3oHaHCc HanpshKeHUM.
MontHoCTh B IIENHM NEPEMEHHOTO TOKA. [[eHCTBYIOINE TOK U HAIIPSIKEHUE.

3aKoHbI reoMeTpuuecKkoi onTuku. Buasl muH3. [locTpoenne n300paxeHust B TOHKOW JIMH3€E U
3epkajie. AOCOJIIOTHBIN U OTHOCUTENBHBIN MOKA3aTeNu MPEIOMIICHHUS.

®opmyia yBenuueHus TUH3bl. OnTudeckas cuia JuH3bl. opMyia TOHKOW JTUH3BL.

I'na3 u ero crpoenue. bau3opyKkocTs U AaTbHO30PKOCTh. Abepparuu

Hucnepcus. Judpakuus. Uatepdepennus. [lonspuzanus.

KopmyckynsipHo-BOTHOBOM Ayanusm.

CriernanpHast TeOpHUs OTHOCUTEIbHOCTH DiiHITeiiHa. [IpeoOpasoBanus Jlopenua.

Mogens atoma Tomcona. Mogens atoma Pesepdopna. OTKpbITHE pajlOaKTHUBHOCTH.
N3otonsl. DoTorPdexT.

ConHeuHas cucreMa: IUIAHETHI 3€MHOW TPYMNIbI, MJIAHETHI-TUTAHTBI, CIIyTHUKH, METEOPHI,
METEOpUTHI, acTrepouipl. Cucrema 3emis-JlyHa.

["aymakTiKH, BUIIBI TAJTAKTUK. 3BE3/IbI, KJIACCU(DUKAIINS 3BE31.

Teneckonsl u o6ceparopun, MKC.

Teopun npoucxoxaeHus Beenennoil. OBomonns BeeneHHOM.



7.3.2. IIpumepHble 3a1a4u 1JI POBeAEHUs IPOMEKYTOUHOM aTTectaunu (nud. 3a4yer)

Yactb 1. (Boibepume gepuwvlii gapuanm omeema)

1 IlIpu dpoTosrddekre paboTa BEIX0/1a FIEKTPOHOB U3 METAJIA 3aBUCUT OT
A. 4acTOThI IAJAIOIIETO CBETA

b. MHTEeHCUBHOCTH I1aJIaOILETO CBETA

B. XxuMHuueckol pupoibl METAILIIOB

I'. KHHETHYECKON SHEPTUU BBIPHIBAEMBIX JJIEKTPOHOB

2. Ha pucynke 2.01 noka3zan rpaduk 3aBUCUMOCTU CKOPOCTH JIBUKEHUS A v ajc puc 2.0t

Tena OT BpeMeHH. Kakol M3 IpeUIOKeHHBIX rpauKOB BhIpaKaeT rpaguk  zo
YCKOPCHHA 3TOI'O Tena?
Ao afe? Ao afe? a, afe? Ao anfic?
) 3 ) ) wi
Tz 3 ﬁ'; (T R R — P...; Tz 3 a,.;
5 .5 -5 -5 -
A. B. B. T. i

3. 3 moab Boopoja HaxoaatTces B cocyne npu temnepatype T. KakoBa Temneparypa 3 Moib
a30Ta B COCYy/I€ TOT0 ke 0ObeMa U IpH ToM ke JaBieHuu? (Bompopon u a30T cunTarh uaeanbHbIMUA
ra3zamu)

A.28T; b.14T, B.2T; TI.T T

4. Ha rpaduke (CM. pHUCYHOK) TMpeICTaBICHO
U3MEHEHHEe TeMmieparypbl T BellecTBa C TEUYEHUEM
BpeMeHU t. B Ha4yanbHBII MOMEHT BpEeMEHHW BemiecTBo 1
HaXOAWJIOCh B KPHUCTAUIMYECKOM cocTosiHMM. Kakas u3
TOYEK COOTBETCTBYET OKOHYAHHUIO MPOIIecca TIaBIeHUs?

A. 5 b6, B3 TI.7.

5. Ha pucynke 1.02 uzobpaxeHa 3aBUCUMOCTh aMILIATYIbI
YCTaHOBUBIIIHNXCS KoneOanuii MasTHHUKA oT YaCTOTHI
BBIHYXJaloIIe Ccuibl (pe3oHaHCHas KpuBas). OTHoIIEHHE
aMIUTUTYIBl  YCTAHOBUBIIUXCS  KOJIeOAHWW  MasTHHKAa  Ha
PE30HAHCHOM 4acTOTe K aMIUIUTYyAe Konebanuii Ha yactote 1,5 'l
paBHO

A.2; b.10; B.4; T.5.

6 Ha pucynke 1.03 n300pakeH MpOBOJIOYHBIN BUTOK, 10 KOTOPOMY TE€UET IIEKTPUUECKUH TOK B
HaIpaBJIEHUH, YKa3aHHOM CTpeJIKoi. BUTOK pacmnosiokeH B rOpu30HTAIBHON MJIOCKOCTH. B 1ieHTpe

BUTKA BCKTOP MHAYKIIUU MArHUTHOT'O ITOJI TOKA HAIIPABJICH

A. BEpTHKAIBHO BBEPX T

b. rOpr30HTAIBHO BIEBO <—;
B. ropusoHTaIBHO BIIPAaBO —>;
I'. BepTHKATLHO BHU3 . puc. 1.03

7 Ha pucynke 2.03 n300pakeH MPOBOJIOYHBIA BUTOK, IO KOTOPOMY TEYET AIEKTPUUECKUI
TOK B HaNpPaBJICHUH, YKA3aHHOM CTPEJKOH. BUTOK pacnosnokeH B TOPU30HTAIBHOM TJIOCKOCTH. B
LEHTPE BUTKA BEKTOP UHIYKIIMM MATHUTHOTO TOJISI TOKA HAMPAaBIICH

A. TOPU30HTAIBHO BIIPABO —;

b. ropu30HTAIBHO BJIEBO <—;

B. BepTuKanbHO BHU3 l.




I'. BepTHKAILHO BBEPX 1; puc. 2.03

8 VYros nageHus cBeTa Ha TOPU3OHTAIBHO PACIOIOKEHHOE IIJIOCKOE
sepkasio paBeH 30°. Kakum OyneT yroa majaeHus CBETOBOTO Jiy4a OT
HENOJIBUYKHOIO HMCTOYHUKA, €CJIM NOBEPHYTh 3epkayio Ha 10° Tak, Kak
MOKa3aHO Ha PUCYHKe?

A. 20% B.30% B.40°% TI.60°.

9 VYron majneHust cBeTa Ha TOPU3OHTAJIBHO PACIOJIOKEHHOE IUIOCKOE 3EPKaJo pasen 30°.
Kakum Oyzer yroin Mexay MNagaloUdM M OTPaKEHHBIM JIydaMH, €CIIH
NOBEPHYTH 3epKaio Ha 10° Tak, Kak IOKa3aHO HAa pPUCYHKE?

A. 80% B.60°% B.40°% T.20°.

10 [TopsakoBbIii HOMEp alOMuUHUsA B TaOsimie MeHaeneeBa 13, a
MaccoBO€ YUCIO paBHO 27. CKOJBKO 3JIEKTPOHOB BPAIIAIOTCS BOKPYT sJIpa aTOMa aTlOMUHUS?
A.27; B.13; B.40; T.14.

11 B crexistHHOM TpyOKe IBUTAIOTCS 3JIEKTPOHBI. B CTOPOHY OTKIIOHUTH UX MOXKET. ..
A. TOJIBKO AJIEKTPUYECKOE MOJIe

b. TONBKO MarHUTHOE I0JIE

B. TOaBKO COBMECTHOE NEUCTBUE DIIEKTPUYECKOTO U MATHUTHBIX I1OJIEN

I'. KaK 2neKTpUYecKoe, TaK U MarHUTHOE I10J1€

12 ®oTodaddekr - 3TO SBICHHE B3aUMOJICHCTBHS CBETa C BEIIECTBOM, IIPH KOTOPOM
MIPOUCXOAUT

A. BBIpbIBaHUE aTOMOB

b. BbIppIBaHUE 3JIEKTPOHOB

B. moromenne aToMoB

I'. moriomiene MOHOB

13. IlopsakoBelii HoMep ¢Topa B Tabnuue MengeneeBa 9, a maccoBoe uncino paBHo 19. Ckonbko
9JIEKTPOHOB BpaIlaeTCst BOKPYT siipa aTroMa (ropa?

A.19; b.10; B.9; T.28.

14. Mopenb atoma Pesepdopaa onuceiBaeT aToM Kax. ..

. OMHOPOJTHOE DIEKTPUYECKN HEUTPAIBHOE TEJIO OYEHb MAJIEHBKOIO pa3Mepa

. IIap U3 TPOTOHOB, OKPYKEHHBIN CIIOEM JIEKTPOHOB

. CIJIOIIHOM OJTHOPOJIHBIN MOJIOKUTEIBHBIN IIAp C BKPAIJICHUSAMHU JIEKTPOHOB

. TIOJIO’)KUTEIIBHO 3apsHKEHHOE MAJIOE SIAPO, BOKPYT KOTOPOTO IBHIKYTCS AJIEKTPOHBI

=W T

40
15. Snpo atoma 15 AT comepxur
A. 18 mporoHos u 40 HEUTPOHOB
b. 18 mpoToHoB 1 22 HEWTpPOHA
B. 40 mporoHoB 1 22 HEWTpPOHA
I'. 40 npoToHOB U 18 HEUTPOHOB

16. YcTraHoBUTE COOTBETCTBUE JUANa30Ha MIKAJIBI AJIEKTPOMArHUTHBIX BOJIH U3 JIEBOTO
cTONOIIa TaOJIUIIBI C UX CBOMCTBAMU B MPABOM CTOJIOIE
A. u3nyuenue (cBoiicTBa) 1) HamMmeHBITIA dYacTOTa BOJHEI U3
ePEUMCIICHHBIX
b. ynbTpaduoneroBoe 2) obmamaeT HAUOOJBIICH MPOHUKAKOIIEH
CIOCOOHOCTRIO M3 TIEPEUUCICHHBIX




B. pannoBosHBbI 3) mcmonp3yeTcs B MpUOOpax HOYHOTO
BUICHUS

I'. penTreHoBckoe

4) obecrieynBacT 3arap KOXH JeJOoBeKa

Ortger 3anumure B cienyromem Buje (Hampumep, Al B2 B3 1'4)

Yacth 2. (Peuwiume 3a0auu)

17. JIBurasich ¢ Ha4aIbHOM CKOPOCTBIO 54 KM/4, aBTOMOOMIIB 32 10 ¢ poren myThb 155
M. C KaKiM YCKOPEHHUEM JIBUTajicsi aBTOMOOWIIb U KaKyI0 CKOPOCTb OH MPUOOpPEN B KOHIIE ITyTH?

18. K wucrounuky Toka ¢ DJIC 9 B u BHyTpeHHUM comnpoTuBieHueM 1,5 Owm
MIPUCOEIMHEHA 1IETIb, COCTOSAIIAS U3 JBYX MPOBOJIHUKOB 110 20 OM Kaxblid, COeTMHEHHBIX MEXTY
co0o0il mapasieIbHO, U TPETHETO MPOBOAHHKA COMpOTHUBIEHHWEM 5 OM, HPHUCOEAMHEHHOTO
MOCJIEIOBATEIbHO K JBYM TepBbIM. UeMy paBHa cuja TOKa B HEPa3BETBICHHOW YacTH U
HaNpsDKeHUE Ha KOHIIAxX 1enu?

19. JIBuTasich ¢ HAYAIBHON CKOPOCTHIO 36 KM/4, aBTOMOOMIE 32 10 ¢ mpomren myTh 105
M. C KaKUM YCKOPEHHEM JIBUTAJICSI aBTOMOOMIIb M KAKYI0 CKOPOCTh OH IIPUOOpPEN B KOHIIE ITyTH?

20. K wucrounuky Ttoka ¢ OJIC 12 B u BHyTpeHHum comportusieHuem 0,5 Om
IPUCOEIUHEHA 1IETlb, COCTOSILAS U3 ABYX IIPOBOIHUKOB 110 15 OM KaXIblii, COeIMHEHHBIX MEXKIY
co0ol mapajuieNibHO, U TPEThEro MPOBOJHMKA compoTuBicHHEM 4 OM, TPHUCOECTUHEHHOTO
[OCJIEI0BATEIbHO K JIByM IepBbIM. YeMy paBHa CWia TOKa B HEpa3BETBIECHHONW YacTH U
HanpspKeHUE Ha KOHIAxX 1enu?

OTBeTHI 3aHECTH B Ta6J'II/II_Iy2

YacTtb 1:

Ne Bompoca 1123|4567 |89 |10]11 1213 |14|15]|16

byksa oTBeTa

YacTtp 2:

Ne Bompoca 17 18 19 20

OtBeT 3amaun




8. JOIMOJIHUTEJIBHOE OBECIIEYEHUE JTUCHUIIJIMHBI

HpI/IJIO}KeHI/Ie 1. KpaTKI/Iﬁ KOHCIICKT JICKIOMOHHOI'O 3aHATHA

3akon BcemupHoro tarorenusi. {BukeHue TeJ1 1moj AecTBHEM CHJIbI TAKECTH

[To BTOpOoMy 3akoHy HploTOHA MPUUMHON M3MEHEHUS ABMXKECHUS, T. €. IPUUYUHON YCKOPEHHUS
TN, SIBJISETCS CHUia. B MeXaHWKe paccMaTpPUBAIOTCS CHIIBI PAa3IMYHON (U3MUYECKON TPUPOJIBI.
MHorue MexaHu4eckue sIBJICHUS U IPOIECCHI ONPEAETSIOTCS ASHCTBUEM CUJ TSATOTCHHUS.

3axon Bcemuproco msieomenus 0611 OTKpBIT Mcaakom Herotonom B 1682 romy. Eme B
1665 rony 23-netHuid Hpl0TOH BBhICKa3ai MPEIONoKeHUE, YTO CHIIbL, yiepxkupatomue JIyHy Ha ee
opbure, TOH k€ IPUPOIBI, YTO U CHIIBL, 3aCTaBIISAIONINE I0I0K0 MagaTh Ha 3emiro. [lo ero runorese
MEXJIy BCeMU TelaMu BceneHHOW HeMCTBYIOT CWIIBI NPUTSHDKEHUS (TPaBUTALIMOHHBIC CHIIBI),
HaIpaBJIEHHBIC 110 JUHUH, COSTUHSIOMEHIIEHTpbI Macc (puc. 1.10.1).

Pucynoxk 1.10.1.

['paBuTanIMOHHBIE CUJIBI IPUTSIKEHUS MEKY TEJIAMU.

B mnocnenyromue romst HproToH mbITancs HailTH (uznyeckoe OOBICHEHHE 3aKOHAM
JBUKEHHUSI TUJIAHET, OTKPBITBIX acTpoHoMoM HMoranHom Kemnepom B Hauane XVII Beka, U aarthb
KOJIMYECTBEHHOE BBIPAKCHHUE ISl TPABUTAIMOHHBIX CHWJI. 3Has, KaK JIBUXKYTCS IUIaHeThl, HploTOH
XOTeJl ONPEJENINTh, KAKUE CUJIbI Ha HUX JAEUCTBYIOT. Pemenue 3toil 3anaun u npuBeno HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TATOTEHUS.

Bce tena nputsaruBarotcs Apyr K APYry ¢ CHIOW, IPsIMO NPONOPUHMOHATBHOM UX MaccaM U
00paTHO IPONOPIUMOHATLHON KBA/IPaTy PACCTOSIHUS MEKIY HUMHU:

m,m,

F = G—R2

Kosddunment nponopruimonanbHocT G OIMHAKOB JUIS BCEX Tell B npupojie. Ero Ha3piBaroT
2pasumayuOHHOU NOCMOAHHOU

G=6,67-10"* H-m?/kr® (CH)

I'paBuTanMOHHAs MOCTOSIHHAS ObLIa SKCHEPUMEHTAIBHO U3MEpPEHa AHTIMUCKUM (U3UKOM
I'enpu KaBenaumem B 1798 roxy.

MHorue sBi€HHS B MNPUPOAE OOBACHAIOTCS IEHCTBHEM CHUJ BCEMHPHOTO TITOTCHHUS.
JBmxenue maner B COMHEYHON CHCTEME, HCKYCCTBEHHBIX CITYTHHUKOB 3€MJIM, TPACKTOPUH MOJIETA
OAITMCTUYECKUX PAKET, IBMKEHHE TEJT BOIM3U MOBEPXHOCTU 3€MJITU — BCE OHU HAXOIAT OOBSICHEHHE
Ha OCHOBE 3aKOHA BCEMHPHOI'O TATOTEHUS ¥ 3aKOHOB TUHAMHUKH.

Kaxnp1it npeamet Bo BeeneHnHo BO3I€MCTBYET Ha IPYTroM NpeIMET, OHHU MPUTATUBAIOT JPYT
Jpyra. OTO Ha3bIBAETCS CHJION TSKECTH, Wi rpaBuTanued. Cuia NpUTSHKEHMS, WIM TPaBUTALMS,
3aBUCHT OT JIBYX (DaKTOpOB.

Bo-nepBbIX, 3TO 3aBUCUT OT TOTO, CKOJIBKO BEILIECTBA COAECPKUT O0BEKT, TEJ0, IpeaMeT. YeM
OoJbIlIe Macca BEIIeCTBa Tella, TeM CHIIbHEW rpaBuTaius. Eciau teno obOnamaeT oueHb HEOOIbIION
Maccoil, ero rpaButanus Maia. Hampumep, macca 3emiu BO MHOTO pa3 Oosbie macchl JIyHBI,
Mo3TOMY 3eMJisi UMEET OOJBIIYIO CUITY TsDKECTH, 4yeM JIyHa.

Bo-BTOpBIX, cHia TSKECTH 3aBUCUT OT pacCTOSHUS MeXIy Tenamu. Yem Ommke Tena
HAXOAATCS APYT K APYTy, TEM cujia MPUTHKEHUs Oonbine. Yem oHM mamnblie APYT OT ApYyra, TeM
rpaBUTALMsI MEHBIIIE.

CoOcTBeHHOE TrpaBUTAllMOHHOE Toie JIyHBl oOIpenenseT YCKOpeHHEe CBOOOJHOTO
najJicHus gy Ha ee moBepxHocTU. Macca JlyHbl B 81 pa3 MmeHblie Macchl 3eMJid, a €€ Paauyc
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npuOim3uTeNbHO B 3,7 paza MeHbIIe paauyca 3emiad. [lodToMy ycKOpeHue gj ONpeaeTuTCs
BBIPAKECHHUEM:

M, M,-3,72

Sfisz .
R2- U128t

?;GR*{ & i !

=0,17g = 1,66 u/c?

B ycnoBusix Tako cnaboi rpaBUTAallMK OKa3aJIMCh KOCMOHABTHI, BbIcaauBIInecs Ha JlyHe.
YenoBeK B TaKMX YCJIOBUSAX MOJYKET COBEpLIATH TMIAaHTCKHE NpbDKKU. Hampumep, ecnu denosek B
3eMHBIX yCJIOBHSX MONPBHITHBAET HA BBICOTY | M, To Ha JlyHe OH MOT OBI MOANIPBITHYTH HA BHICOTY
6onee 6 M.

A ceifyac naBaiiTe MOCMOTPHUM Ha YEJIOBEYECKOE CYLIECTBOBaHME Ha 3emuie. Y 3emiin Macca
Oonblle, yeM Yy ueloBeKa, MOATOMY CHJIa TXKECTH ynaepkuBaer ero Ha 3emie. Ho 3emis
BO3/ICIICTBYET TaK, Kak OyATO BCS €€ MaTepus, BCE €€ BELIECTBO HaXoAsATcs B LeHTpe. [loaromy cuiia
TSDKECTH B JIIOOOM MecTe 3eMIIU JI0JKHA PACCUUTHIBATHCS C YUETOM PACCTOSHUS J10 €€ LIEHTPA.

Cuna TshxecTu Ha modepekbe Mopsi O0IIbIIle, YeM Ha BEPIIMHE rophl. A ceidac MpecTaBbTe
4eJI0OBEKa, YJAJIMBILErocs € NOBEPXHOCTHM 3€MJIM Ha JAJNEKOE paccTosHMe. Tam cuila 36MHOTo
NPUTSDKEHUS OyIeT MHOTO ciadee.

Korna 4enoBek Haxo0QUTCS B KOCMOCE, OH COBCEM MCUE€3aeT U3 I0JIsI 36MHOTO IIPUTSKEHUS.
I'paBuTanus 3emun coBceM He ACWCTBYEeT Ha HEro (HO OHAa €CTh, TOJIBKO OYEHb ciabas M3-3a
6onb1Ioro pacctostHus ot 3emin). OH HaXOOUTCSI B COCTOSIHMM HeBecOMOCTH. 1loaToMy pakerTsl,
KOCMHUYECKHE KOpabiiu, KOCMOHABThI MOTYT CBOOOIHO JIETaTh B OTKPBHITOM IPOCTPAHCTBE.

OpHMM 13 NIPOSIBIIEHUN CHIIBI BCEMUPHOTO TATOTEHHUS ABIIACTCS CUIA MAICECMU.

Cuna TsKeCTH — rpaBUTAllMOHHAS CUJIa, JEMCTBYIONIAs Ha TEJO.

Tak mpuHATO Ha3BIBATh CHITy NPUTSKEHUS Tel K 3emiie BOIM3M ee moBepxHocTH. Ecou M —
Macca 3emi, R — ee paguyc, m —Macca JaHHOTO Teja, TO Cujla TSXKEeCTH paBHa

M
F=G—m=mg

R2
TZie g — YCKopeHue c80000H020 nadeHus y TOBEpXHOCTH 3eMIIN:
F M
g 3eMJIU
g=_ =G =98"Y/,
m 3eMJIN

YckopeHre CBOOOTHOTO MaJIeHHsl — YCKOPEHHEe, MPHOOpeTaeMoe TEeJIOM MO JCHCTBHEM
TPaBUTALIMOHHOW CUJIBI BOJU3U MOBEPXHOCTH HEOECHBIX TeJ (TIaHeT, 3Be3/).

Cuna TspKeCTH HampaBlieHa K MeHTpy 3emun. B oTcyTcTBHE Npyrux Cui Tello CBOOOIHO
najaeT Ha 3eMIII0 C YCKOPEHHEM CBOOOIHOTO MaICHHUS.

CpennHee 3Ha4YeHUE YCKOPEHHUS CBOOOJIHOTO MAJACHUS IS PA3JTUYHBIX TOYEK MOBEPXHOCTH
3emuu paBHO 9,81 m/c2.

[Ipu ynaneHun OT MOBEPXHOCTH 3eMJIM CHJIa 3€MHOTO TSATOTEHUSI U YCKOPEHHE CBOOOTHOTO
NaJCHUsT U3MEHSIOTCS OOpaTHO MPOMOPIIMOHATBLHO KBAApPATy PACCTOSHUSA 7 10 IEHTpa 3eMIIH.
Puc. 1.10.2 wuirocTpupyeT HM3MEHEHHE CWJIbl TATOTEHHS, JCHCTBYIONIEM HAa KOCMOHAaBTa B
KOCMHUYECKOM KOopalJie MpH ero yAaJeHUu! OT 3eMIIH.
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N3MeHeHue Cuiabl TATOTEHMS, JCUCTBYIOIIEH Ha
KOCMOHABTA IPHU yIaJICHUU OT 3eMJIn

Urak, I'paBurtanus (IpUTSHKEHUE, BCEMUPHOE TATOTEHUE, TArOTE¢HKUE) (OT JaT. gravitas —
KTSDKECTBY) —ATO 00HA U3 (PYHOAMEHMAILHLIX CUL NPUPOObL, CaMoe Caboe 83aumMooelcmeaue u3
Hux. Onpedensemcs 3aUMHbIM NPUMANCEHUEM MeHCOY O8YMSL AMOMAMU (UIU SPYRNAMU AMOMOB).
Ecnu b1 nonooxcume 0ea mauuxa na cmoin, medxncoy HuMu Oyoem npumsdiceHue, HO Kpatine ciaboe.
Ecnu mauuku eeipacmym 00 pazmepog 3emiu, COOmMEemcmeeHHo, Culd 803paAcmen MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obradaiom, Kax Npasuio, Kpynuwie o0vbeKmvl, 06pasyrouue
epasumayuontnoe noie. bnacooaps emy, Mvl modxcem xooums no 3emie, a cama nianema
yoepoicusaem ammocepy. Ha Jlyne epasumayus crabas, nosmomy ammocgepy Huue2o He 0epiucum.
H3zyuenue epasumayuu, 6 cuiy crabocmu ee npossienus (MoabKo 8 MaKkpomacumadax), npoxooum
Kpatihe cnodcHo. Ecmb MHeHue, umo KEaHmosas meopus 2pasumayui nomModicem o00beOUuHUums
B0€0UHO 6Ce, UMO Mbl 3HAEM O PYHOAMEHMATbHBIX CUNAX U Mamepul 60 BcenenHol.

9. OBYYEHHME CTYAEHTOB-UHBAJIMIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMHU 310POBbA

[Topsimox 00ydeHHs] WHBAIHUIOB W CTYACHTOB C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU
onpeneneH «llonoxenuem KyOI'Y 00 o00ydeHUM CTYyACHTOB-MHBAJIUAOB M CTYJIECHTOB C
OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 37I0POBBSI».

I[J'ISI JINI] C OIrpaHUYCHHBIMHA BO3MOXHOCTAMHAU 300POBbs npeaAyCMOTPCHBI
o0Opa3oBaTeNnbHbIe TEXHOJOTHH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHHE 3JI0POBBS TaKUX
T,
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PELHEH3USI
ua paéouyio nporpamMmy no aucuHivinie « PH3IHKA»
43.02.16 Typusm u rocTenpHHMCTBO

PaGouas mporpamma no AMcudrinHe «(DH3HKa» IS CTYEHTOB (aKyspTeTa
MHCIIO ®I'BOY BO «Ky6I'Y» cocTaBiieHa B COOTBETCTBHHU C IPHMEPHOH Mporpam-
moiit UPI10, pekomennosanHoe denepanbHbIM roCyAapCTBEHHBIM aBTOHOMHBIM Y1pe-
KaeHHeM «HCTHTYTa pasBHTHS TpodeccHoHanbHoro obpasosanus» (GIBOY AIIO
«MPTIO») Ha 6a3e ocHOBHOTO 0611ero 06pa3oBaHus ¢ Moly4eHHeM cpeaHero obuero
o6pasoBanus. IlporpaMMa cOCTaBjieHa B TOJHOM COOTBETCTBHH C TpeGOBaHHAMH
yueOHoro nnaHa no cneuuansHocTH 43.02.16 Typu3M U rocTenpMHUMCTBO.

Pa6ouas mporpaMma MpeamnosaraeT pacnpeejieHye TeM H H3yueHHe MaTepH-
ana mo pasjenaM. ['paMOTHO CTPYKTYpHpOBaHa, M OXBaTbIBaeT BCE aKTyalbHbIC
HanpaBieHHs M0 AUCLMIUTHHE Ha CeroNHAIIHUMN AeHb.

Bce pa3penst pa6oueii mporpamMmsl B NOJHOM Mepe 0TBE4aloT TpeGOBaHHAM K
pe3y/nbTaTaM OCBOEHHs Y4eGHOi AMCLMIUIMHLI B COOTBETCTBHH C TNPHUMEPHOH Npo-
rpammoii MPT1IO, pekomennoBaHHoe MefepaibHbIM roCyAapCTBEeHHbIM aBTOHOMHBIM
yupexneHdeM «MHCTHTyTa pasBuTHs npodeccroHansHoro obpasopanua» (PIBOY
A0 «HPIIO»). Kaxxaplii pazgen nporpaMMel pacKphIBaeT pacCMaTpHBaeMBbIE BO-
MPOCH! B JIOTHYECKOH MOCNEN0BATENLHOCTH, ONPEAENsIeMOol 3aKOHOMEPHOCTAMH 06y~
YCHHUS CTYJEHTOB.

JIns 3aKperieHHs TeOpeTHYECKUX 3HaHUH, POPMHPOBaHHs YMEHHH H HaBBIKOB
CTYAEHTOB IpeIyCMaTPHBAIOTCS KaK ay[AMTOPHEIE, TAK ¥ CAMOCTOATE/IbHbIE 3aHATHA.
KonuuecTBO ayJHTOPHBIX 3aHATHI M BHeayIUTOPHOW paboThl CTYNEHTOB COOTBET-
cTByeT TpeGoBaHUAM y4eOHOro miaHa.

KOHTpOJIb H OLIEHKa Pe3yIbTaTOB OCBOEHHS YueOHOH NHCLMIUIMHEI OCYLIECTB-
JSIOTCA B CTPOrOM COOTBETCTBHH € TpeOOBaHUAMH y4eOHOro IUIaHa M0 AHCLUMILIMHE.
Paspa6oTaHHble H NpesiaraeMble B IporpaMMe (popMbl, H METOIbI, O3BOJIAIOT B N10J1-
HOH Mepe OCYLIECTBIATh KOHTPOJIbL M OLEHKY pe3y/ibTaToB 00y4eHHs (OCBOEHHBIX
HaBLIKOB H YMEHM, YCBOEHHBIX 3HAHHH).

[TepeyeHb pekoMeHIyeMbIX Y4eOHBIX U3JaHH#, UHTEpHET-pecypcoB, OCHOB-
HOM JIATEpPaTyphl BKIIOYaeT aKTyallbHble MCTOYHHKH, K KOTOPBIM Y CTYI€HTOB HMEETCs
cB0oOOAHLIN JOCTYI.

JlaHHas paboyas nporpaMma MoxeT ObITh pEKOMEHI0BaHa s U3y4eHHs [IHC-
uuminHbl «Dusuka» Ha dakynstere UHCITO OI'BOY BO «Ky6I'V».

QETAY0BATE,
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3aBeAyIoILHit Kadenpoi »_ 7
TennosHepreTHkH

Ternorexuuku «Ky6I'TY»,

KaHAWAAT TEXHHYECKHUX HayK, JOLEHT E.B. Kouapsu



PEUEH3US
na pabouyio nporpammy no AHCUHIIHHCE «DHIHKA
43.02.16 Typu3mM H rocTenpHHMcTBO

PaGouas nporpamma no aucuuminie «Ou3uka» 114 CTYASHTOB (pakynpTeTa
MHCIIO ®I'BOY BO «Ky6I'Y» cocTapsieHa B COOTBETCTBHH C IPUMEPHOH Nporpam-
Mol MPI1O, pekomennosannoe PeniepaibHOE roCy1apCcTBEHHOE 61o0mKeTHOoe obpa3zo-
BaTeNLHOE yupeskaeHHe NOMOJIHHTENbHOro NpoecCHOHATBHOro o6pazopanus «MH-
CTHTYT pasBHTHs npodeccHoHanbHoro o6pasopanus» (PI'HOY IO «HUPITO») Ha
6a3e 0CHOBHOTO 061Iero 06pasoBaHH ¢ MOTy4YeHHEM CpeIHero obuero obpa3oBaHHl.
ITporpamMma cocTaBlieHa B [IOJIHOM COOTBETCTBHH ¢ TpeOGOBaHHAMH y4eGHOro IU1aHa I1o
cneunansHocTH 43.02.16 Typuam M rocTenpHHMCTBO.

B paccmatpuBaemyto PT1JI BKIIOYEHBI ClEAYyIOLIHE TeMEHTDL:

L. O6nacTb NpUMEHEHHs IPOrPaMMBI.

2 MecTto mucuunnunsl B crpykrype I[TTICC3.

3. Llenu ¥ 3a0a4d JHCUMIUIMHEL « Puauxay.

4. ConepxaHue AHCUNIUIHHBI «Pusukay» CTPYKTYPHPOBAHO IO BHAAM yueOHBIX
3aHATHH C yKa3aHHeM MX 00bEMOB.

5 PacueT BpeMeHH B [IporpaMme COOTBETCTBYET 00beMy HacoB, OTBEEHHOMY Ha
H3y4YeHHe JHCUMIUIHHBI 110 YueOHOMY IUIaHy.

6. I[TpeacTaBneH TeMaTHYeCKHH IUIaH JEKUHMA H IPaKTHYECKHX (ceMHHapCKHX)
3aHATHH.

7. VkazaHo yye6HO-MeToauyeckoe obecrieueHHe TUCUMIUIHHBL, B TOM “HCIE: -

nepeyeHb OCHOBHOM M JOMOJHHUTENbHOH JIMTEPATYphl, JIEKTPOHHBIX PECYPCOB -
METONMYECKHe peKOMeHZauud (MaTepHaisl) IperojaBaTeNio; METOAHYeCKHe
peKOMeHalMH CTYAEHTaM.

8. Yka3aHb! pOpMBI TEKYLIEro, MPOMEXYTOYHOro H HTOroBOro KOHTPOJI.

9. B NpHIOXEHHH K TpOrpaMMe NpUBEAEHBI (OHIBI OLEHOYHBIX CPeCTB
(®OC): Bonpochl s CAMOKOHTPOJIA M MPOBEPKH Ka4eCTBa 3HAHHH CTyASHTOB;
MeTOAWYeCKHe PEeKOMEHIAUHH MO NPOBEJCHHIO JICKUHOHHBIX, MPAKTHYECKHX H
CaMOCTOATENbHBIX 3aHATHH.

HenmocTaTky He BbIABJIEHBI.

PITI «®usuxa» MoxeT 6bITh PEeKOMEHIOBaHA /LSl HCIIOJIb30BaHHs B 00pa3o-
patenbHoM npouecce UTHCIIO ®I'BOY BO «Ky6I'Y».

PeLieH3€eHT:

JlouenT kadenpbl OnTosnekrponuky «KyoI'y», /

KaHAWAAT (PM3HKO-MaTEMAaTHYECKHX HAYK, NOLEHT A.C. JleBueHKo



