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

1.1. ObsacTh NPUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma yueOHoOM mucturuinabl bJ1.05 dusuka paspabortaHa sl CTYJACHTOB
cnenuanbHocT 42.02.01 Pexknama B KadecTBe NPUMEPHON MporpamMmsl AJis peaau3aluu
OCHOBHOM TIpodeccHoHaIbHON 0Opa3oBareabHOo# nmporpammbl CITO Ha 6a3e 0OCHOBHOTO OOIIETO
o0Opa3oBaHMs C MOJYYCHHEM cpeiHero obmiero oopazosanus (mpotokoi Ne 3 ot 21 utons 2015 T.
Perucrpanuonnsiii Homep penen3uu 384 ot 23 utons 2015 r. PI'AY «DUPOy»); ¢ BHECEHHBIMU
W3MEHEHHMSIMH,  pPEKOMEHJOBaHHBIMH  DexepasbHBIM  TOCYAAPCTBEHHBIM  OIO/IKETHBIM
00pa3oBaTeNbHBIM  YUPEXKACHUEM JOMOJHUTEIBHOTO MpPOQecCHOHAIbHOIO  00pa3oBaHUs
«HUuCcTHTYT paszButus npodeccuonambHoro odpazosanus» (PI'BOY AIIO «UPIIO») ¢ yuyerom
[IpumepHO# OCHOBHOM 00111€00pa30BaTENbHON MPOrPaMMbI CPEIHEro o0Ilero oOpa3oBaHUs,
onoOpeHHOl pemieHueM (enepanbHOro y4e0HO-METOAUYECKOTO OOBECIUHEHUS IO OO0IIeMy
oOpazoBanuio (mpoTokoia ot 28 uroHs 2016 r. Ne 2/16-3), ¢ yuetom yrounenuit ®I'AY «OHUPO»
(npotokon Ne3 ot 25 mas 2017 r.)

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
po(heCCHOHATILHOTO 00Pa30BaHMSL.

ITpu OCBOCHHH CIIeLIMATBbHOCTEN CIIO €CTECTBEHHO-HAYYHOI'O npoduis
npodeccuoHaabHOro 00pa3oBaHus ¢pu3nka nzydaercs Ha npopuiabHoM ypoBHe OI'OC cpeanero
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 OTKPBHITUSAX B 00JacTH
(bU3MKYM, OKa3aBIIMX OIpENENsIoee BIUSHUE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTMH; METOJax
HAy4YHOTO I03HAHUS IPUPOJIBI;

— OBJIQJICHUE YMEHUSMHU TPOBOJUTH HAOIIOAEHUS, IUJJAHUPOBATh U  BBINOJHSATH
SKCIIEPUMEHTHI, BbIIBUTaTh TMIOTE3bl U CTPOUTH MOJEIH, IPUMEHATH MOJTYyYeHHbIE 3HAHUS 110
¢usuke 111 OOBSCHEHUS Pa3HOOOpa3HBIX (PU3MUECKUX SBIEHUMH U CBOHCTB BEUIECTB;
MIPaKTUYECKHU HCII0JIb30BaTh ¢buznueckue 3HAHMUS, OLICHUBATh JIOCTOBEPHOCTD
€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 Hp:(ggf:;;[“an
pa3aesioB u o0y4aronerocst bHbIE
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/ IEUCTBUEM CHUJI 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
TepMoauHaM | MneanbHbli ra3 OK 04

UKHU 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
Juexktpoaun | Jlekuun OK 02
aMuKa 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 BOJTHBI

IIpakTnyeckue (1abopaTopHbIe) 3aHATHSA

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

N3yuenue 3akoHa OMa a1 IOJHOM LIEIH.

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

16

OK 07

4. OnTuka

Conep:kanue y4e0OHOIro MaTepuaJa

Jlekuuu

Tema 4.1. Ilpupona ceeta. OcHOBBI (HOTOMETPHUH

Tema 4.2 DnemeHTsl reomeTpuyeckoi onTuku ToHkHe
nuH3bl. [locTpoenne n3o00paxeHuii B TMH3aX U 3epKajax
Tema 4.3. BosiHOBBIE CBOMCTBA CBETA

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS

N3yuenue n3o0pakeHus: NpeMETOB B TOHKOM JIMH3E.
Wzyuenune nnrepdepeHuuu u Audpakiuum cBera.
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 MPEAIMETHBIMU 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 X0JI0M
Paszgen 5. Temnr 5.1., 5.2., 5.3.
BBITTOJTHCHUS
Paznen 6. Temnr 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 HHHOPMAIHH 1 Paznen 3. Temnr 3.1., 3.2., 3.3, :6OT ( eIzHeHI/I}I
nH(popManMoHHbIe TexHONOTHu s~ [3.4., 3.5. Ea‘—leCT]feHHBIX
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. HaOJIIOIEHUE U OLICHKA




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.

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

COLMAJILHOTO U KYJIbTYPHOTO Paznen 4. Temnr 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 pa3/iesioB IUCHUINIHHBI
2.4.1. 3ansaTHs JIEKIITMOHHOT0 THIIA

No ®opma
pasn Haunmenosan Tekyle
ena | W€ pa3neioB Copnep:xanue paszaena ro
U TeM KOHTPO
JIA
1 2 3 4
1 cemecmp
BBenenue Ousnka — QyHIaMeHTaIbHAs HAyKa O IPUPOJIE. vV, T

EcTecTBeHHO-HayuUHBIH METO/] IO3HAHUS, €M0 BO3MOKHOCTH U TPAHHULIBI
MIPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IPOLIECCE MO3HAHUS IPUPOIBI.
MopenupoBanue Gpu3ndecKkux sBJICHUH U polieccoB. Poib skcriepuMeHTa
¥ TEOPHH B MIPOIECCE MTOZHAHMS MPHUPOIbl. PU3NUecKas BeTMINHA.
[orpemnoctu u3Mepenunii hpuznvyeckux BennunH. PU3HUECKUE 3aKOHBI.
I'panuier npumMeHnMOCTH (pr3ndeckux 3akoHOB. [loHsTHE O PU3HUecKOi
KapTHHE Mupa. 3HaueHune GU3NKH 1pu ocBoeHnU npodeccuit CI1O u
cnenuansHocTell CIIO.

1 MexaHuka Kunematuka. Mexanuueckoe asumxenue. [lepememnenue. [Iyts. Ckopocts. | YV, KP
PaBHOMepHOE NpSIMOIMHEITHOE ABUXKEHUE. Y CKOpeHre. 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. Tpetuit 3akoH HeroToHa. 3aKOH BCEMHUPHOTO TATOTEHHUSL.
I'paButanmonnoe noje. Cuna tsokectd. Bec. CriocoObI m3MEpEeHHS MacChl
Ten. Chjpl B MEXaHUKE.

3aKOHBI COXpaHEHMSI B MEXaHUKE. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBnoe nBmkeHue. Pabora cuipl. PaboTa moTeHIMANBHBIX CHIL

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



Momnocts. DHeprus. Kunernueckas sneprus. [loTeHiuanbHas 3HEprusi.
3aKkoH COXpaHEHHUS MEXaHHIECKOH dHeprun. [IpuMeHeHrne 3aK0OHOB
COXpaHEHUSI.

JeMoHcTpanuu

3aBHCHMOCTE TPACKTOPHH OT BEIOOpA CHCTEMBI OTCUETA.

Bubl MeXaHMYECKOrO JBHXKEHUSL.

3aBHUCHUMOCTh YCKOPEHUS TeJIa OT €r0 MacChl U CHJIBI, IEUCTBYIOLIEH Ha
teno. CrnoxxeHue cui.

PaBeHCTBO M MPOTUBOINONOKHOCTh HAIIPABICHUS CUII JCHCTBUS U
MIPOTUBOICHCTBHS. 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT nedopmariuil. CHITBI
Tpenus. HeBecomocts. PeaktuBHoe nBuxkeHue. [lepexon noreHManbHOM
SHEPTUH B KHHETHYECKYIO U 00paTHO.

Mexanndeckue konebanus. KonebarenpHoe nmwkeHne. [ 'apMoHnueckme
kosebauns. CBoOOqHBIE MEXaHUUECKHE KojieOauus. JInueiiuplie
MEXaHHYECKHUE KoJicOaTenbHbIe CUCTEMBI. [IpeBpallieHre SHEpruy MpH
KoJebaTenbHOM MBrKeHHA. CBOOOIHBIE 3aTyXaOINe MEXaHIMIECKUE
KoseOaHus. BeIHyKIeHHbIE MEXaHUYECKHE KOJICOaHMSI.

Yupyrue Bonssl. [lonepednsie U IpOJOIbHbIE BOJIHBL. XapaKTEPUCTUKU
BOJIHEL. Y paBHEHHE TUIOCKOW Oeryieit BoaHbI. MIHTepdepeHus BOIH.
[onsTre o qudpakyuy BOIH. 3ByKOBBIE BOJIHBL. YIIBTPa3BYK H €r0
MIpUMEHEHHUE.

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 apmxenne. Auddysus. Cumbl u sHEprus
MEXMOJICKYJIIPHOTO B3auMo/ieiicTrsi. CTpoeHue ra3000pa3HbIX, JKUIKUX U
TBepAbIX Tes. CKOPOCTH IBUKEHUA MOJIEKYJI U UX u3MepeHnue. neanbHbli
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKOM
Teopuu razoB. Temmneparypa u ee uaMepeHue. [ 'a30Bbie 3aKOHEI.
AOCOTIOTHBIN HYJIh TeMIEpaTyphl. TepMoIuHaMIUecKas IKaa
TEMIIepaTyphl. Y paBHEHUE COCTOSHUS UACAIBHOrO ra3za. MossipHas ra3zoBast
MIOCTOSTHHASI.

OcHoBBI TepMOAHAMHUKH. OCHOBHBIE TTOHATHS U OIIPEICTICHUS.
BuyTpenHss sHeprusa cucteMbl. BHYTpeHHSs S3HEprus HACaIbHOrO rasa.
Pabora u TerioTa kak (hopMbI niepeaadn dSHeprun. TernoeMKoCTb.

Y aenpHas TEIIOEMKOCTE. Y paBHEHHE TEIUIoBOro Oananca. [lepBoe Hauano
TepMOANHAMUKH. AnrabaTHbIi rpouecc. [IpuHIMIT gelicTBUS TeIoBOH
mamuHbl. KITJ[ TermoBoro neuratens. Bropoe Hauano TepMOJUHAMUKH.
TepMmoauHaMuyecKkas IIKajga TeMIepaTyp. X0JI0 rIbHbIC MAIlIUHEIL.
TemnoBsle apurarenu. OxpaHa NpUPOJIbL.

CsoiictBa nmapoB. Mcnapenue u konaeHcamus. HacbllieHHBIN map U ero
cBoiicTBa. AGCOMIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh Bo3ayxa. Touka
pocsl. Kunenre. 3aBUCHMOCTH TEMIIEPATypPhl KATICHUS OT JTaBIICHUS.
[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 TeloM. KanwispHeie sBiIeHUS.
CBoiicTBa TBEPABIX TEN. XapaKTEPUCTUKA TBEPIOIO COCTOSIHUS BEILIECTBA.
Ynupyrue cBoiicTBa TBEpBIX Tel. 3akoH [ 'yka. MexaHnmueckne CBOWCTBA
TBEPIBIX Tell. TerioBoe pacmpeHne TBEPABIX TN U )KHIKOCTEH.
[InaBneHue u KpUCTAILIN3ALKS.

HeMoHCcTpannn

JBmwxkenne OpoyHoBckux yactull. Juddysus. 3MeHeHne qaBieHus ra3a ¢
M3MEHCHUEM TeMIIEPATyPhI IIPU ITOCTOSTHHOM 00beMe. M3oTepmudeckuii u
M300apHBIi TIporiecchl. VI3MeHeHne BHYTPEHHEH 3HEPTUU TeJl IpU
coBepIIeHnH paboTel. Momenyu TeTUIOBEIX ABUTaTeneid. Kumenre Boas! pu
MOHMKEHHOM JaBieHuu. [Icuxpometp u rurpometp. SABieHus
MMOBEPXHOCTHOT'O HATsDKEHUS M cMaunBaHus. Kpucramibel, amopdhHbIe

vV, T




BCIICCTBA, JXKUAKOKPHUCTA/UIMYCCKUC TCJId.

DIIEKTPOANHA
MUK

DIEeKTPUIECKUI TOK B MeTaJIaX. DJIEKTPOHHBIN Ta3. Pabora BEIXoma.
DIEKTPUICCKU TOK B JIEKTPOIUTAX. DIEKTPOIn3. 3akoHbl Dapamesl.
[IpuMmeHeHune 3neKTponn3a B TEXHUKE. DIEKTPUUECKUH TOK B razax u
BakyyMme. Monusanus raza. Bunsl razoBsix paspsnos. [lonsTtue o mia3me.
CBoiicTBa 1 TPUMEHEHHUE IEKTPOHHBIX MTyYKOB. DIEKTPHUECKAN TOK B
noJynpoBogHUKax. CoOCTBEeHHAs! MPOBOIUMOCTD MOTYIPOBOJHUKOB.
[MonmympoBogHUKOBBIE TPUOOPEL. DIIEKTPUUIECKOE MoJIe. DIEKTPHYECKHE
3apsaapl. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kymona. DnekTpudeckoe mosie.
HanpsoxeHHOCTb 31eKTpudecKkoro nojis. IIpuHnun cyneprno3uiumy mnoiei.
Pabota cuin anextpocratuyeckoro mois. [lorennuan. PazHocTs
MMOTEHIIUAIOB. DKBHUIIOTCHIIMAIBHEIE TIOBEPXHOCTH. CBSI3b MEXKITY
HaIpPSDKEHHOCTHIO U Pa3HOCTHIO MOTEHIINATIOB JIEKTPHUECKOTO TTOJISL.
JupneKkTpuKy B 35IeKTprdecKkoM noge. [lonspusanus qU3IeKTpUKOB.
[IpoBoxnuku B anekTpuueckoM nose. Konnencaropsl. CoegnHeHne
KOHJICHCATOPOB B OaTapero. DHeprus 3apsHKEHHOTO KOHeHCaTOpa. DHeprius
AIEKTPUIECKOTO OIS,

3aKOHBI ITOCTOSTHHOI'O TOKA. Y CIIOBHSI, HEOOXOAUMEIE MIJIs BO3HUKHOBEHUS U
MTOIIEPKAHMS AIEKTPpUIecKoro Toka. Cria ToKa U IUIOTHOCTh TOKa. 3aKOH
Owma s ygyactka renu 6e3 3/1C. 3aBUCHMOCTB SIIEKTPHYECKOTO
COTIPOTHUBJIEHUS OT MaTeprana, JIUHBI U IUIOL[aAN MOMEePEeYHOro CeUeHUs
MIPOBOJHMKA. 3aBUCUMOCTb JIEKTPHUYECKOT0 COMTPOTUBIICHHUS IPOBOJHUKOB
OT TEMIIepaTypbl. DIEKTPOABIDKYLIAs CHJIa HCTOYHUKA TOKA. 3aKoH Oma
Jutst mosiHoM tenu. CoeArHeHUe MPOBOJHUKOB. CoelMHEHNEe HCTOUHUKOB
3JIEKTPUIECKOM 3Hepruu B Oatapeto. 3akoH Jxxoyns—Jlenna. Padora u
MOIIHOCTb 3JEKTPUUECKOro ToKa. TemnoBoe 1elcTBHE TOKA.
DNEeKTpUYEeCcKHil TOK B OIYyNpoBogHNKax. COOCTBEHHAS IPOBOIMMOCTD
MOJTYTTPOBOTHUKOB. [10TyIpOBOTHUKOBBIE IPUOOPHI.

MarnutHoe none. BekTop HHAYKIIMM MarHUTHOTO noJist. JleiicTBue
MarHUTHOTO TIOJIA Ha MPSMOJMHEHHBII MPOBOAHHUK C TOKOM. 3aKOH
Awmrnepa. BzanmoaetictBue TokoB. MaruutHsIi notok. Padora mo
MEPEMENICHUIO MPOBOJHUKA C TOKOM B MarHUTHOM 1oJjie. JleiicTBue
MAarHUTHOTrO HOJIsl Ha ABWKYyIMiics 3apsa. Cuna Jlopenna. Onpenenenue
YAETBHOTO 3apsiia. Y CKOPUTENH 3apsSKEHHbBIX YaCTHII.
OneKTpoMarHuTHas MHAYKIHA. DJIeKTpoMarHuTHas MHAYKIus. Buxpesoe
anekTpuieckoe noie. CaMOMHIYKIUSA. DHEPTHUS MarHUTHOTO TIOJISI.
Lemoncmpayuu

B3anmMopeiicTBue 3apsokeHHbIX Tell. IIpOBOAHUKY B AIEKTPUUECKOM IIOJIE.
Jusnextpuku B anekTpudeckoM nosue. Konpencatopsl. TemnoBoe neiicTeue
3MeKTpuiIecKoro Toka. CoOCTBEHHAas U IPUMECHAs IPOBOIUMOCTD
MOTYTIPOBOTHUKOB. [lomynpoBogHIKOBEIHM mroa. Tparsuctop. OnsIT
Opcrena. BzanMoecTBie MPOBOTHUKOB ¢ TOKaMH. OTKIIOHEHUE
3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM MOJIEM. DJIEKTPOJBUTATENb.
DNEeKTPOU3MEPHUTEIbHBIE MPUOOPHI. DIEKTPOMArHuTHasE HHAYKIHS. ONBITHI
®apages. 3aBucumocth JJ]C caMOMHAYKIIMK OT CKOPOCTH U3MEHEHUS
CWJIBI TOKa M MHIYKTHBHOCTH NTPOBOIHUKA. PaboTa anekTporeHeparopa.
Tpancdopmarop.

OnexTpomarauTHeIe Kosebannsa. CBOOOAHbIE SJIEKTPOMAarHUTHBIE
kosebanus. [IpeBpamienne sHEpTUH B KOJIeOaTeTFHOM KOHTYPE.
3aTyxaromue 3JeKTpPOMarHuTHhIE KolleOanus. | eHepaTop He3aTyXaroImux
3JIEKTPOMArHUTHBIX KosieOaHnid. BeIHY X IeHHBIE 2JIEKTPUUYECKUE
konebanus. [lepemenHsrit Tok. ['eHepaTop mepeMeHHOro Toka. EMKoCTHOE
U UHJIYKTUBHOE CONPOTUBIICHUS TEPEMEHHOTO TOKa. 3aKoH Oma mmst
ANEKTPUIECKOI LIenH MepeMeHHOoro Toka. PaboTa n MOIIHOCTh
repeMeHHoro Toka. ['eneparopsl Toka. Tpanchopmaropsl. Toku BEICOKOM
yactoThl. [loayyenne, nepenaya u pactipeieIeHUE AIEKTPOIHEPTUH.
DJNIeKTPOMAarHUTHBIE BOJHBL. DJIEKTPOMArHUTHOE MOJIC KaK OCOOBIH BUJI




MaTepHH. DNeKTpOMarHuTHbIE BOIHBEL. Bubparop ['epria. OTKpBITHIN
KojebaTenbHbI KOHTYD. U300petenne pamno A.C. Ilomossim. [lonsTHE O
paauocsszu. [lpruMeHeHne 3IeKTPOMarHUTHBIX BOJTH.

JeMoHcTpanuu

CBo0OoHBIE U BEIHYKACHHBIE MEXaHHYECKUE KOJIeOaHusI.

Peszonanc. O6pazoBanue U pacrpocTpaHEeHUE YIPYTUX BOIH. YacToTa
KoJeOaHui 1 BBICOTA TOHA 3BYKA.

CB0OoIHBIE 3JIEKTPOMarHuTHbIE Konebanus. OcuumiorpaMmma
nepeMeHHoro Toka. Konaencarop B uenu nepeMeHHoro Toka. Karyiika
WHAYKTHBHOCTH B IIENN IIEPEMEHHOTO TOKa. Pe3oHaHC B mocienoBaTebHON
LeNH NePEMEHHOr0 TOKa. M3mydyeHne v IpueM 3JIeKTPOMarHUTHBIX BOJTH.
Pannocss3s.

2 cemecmp

Onruka

IIpupona cera. CKOPOCTh paCIpOCTPAHECHHUSI CBETA. 3aKOHBI OTPAKEHUS U
npenomiieHus ceta. [lonHoe oTpaxenue. JInn3el. ['11a3 kak onTuyeckas
cucrema. OnTuyeckue mpruoOopHI.

BomHoBsie cBoticTBa cBeta. MIHTepdepennns ceera. KorepeHTHOCTh
CBETOBBIX Jyueil. MuTepdepeHins B TOHKUX MieHKaX. [1ojockl paBHON
tommuHbl. Konbia Hetorona. Mcnionp3oBanne nHTEphEpeHINN B HAYKE U
texauke. Judpaknns ceera. udpakums Ha mieny B mapaliebHbIX JIydax.
Hudpaxnuronnas peurerka. [Tonstue o ronorpaduu. [onspuzamnus
nonepeuHbix BoiH. [lonsgpusanus ceera. J[BOHHOE JIydenpenoMIeHUE.
ITonspounsl. {ucnepcust ceta. Buapl criekTpoB. CIEKTphl UCITYCKaHHUS.
CrieKTphI MOTIONEeHUs. Y IbTpa(uoIeToBOE 1 HHPPAKPaCHOE H3TyUCHHUSI.
PentrenoBckue nyun. Ux npupojia 1 CBOMCTBA.

HeMoHCTpauuu

3aKOoHbI OTPAKEHUSA U IpesiomiieHus ceeta. [loaHoe BHyTpeHHEe
orpakenne. ONTHYECKUE TPUOOPHI.

Wnrepdepennms ceera. [udpakums cera. [lonsipuzanus ceera.
[Tonyuyenue cnekTpa ¢ momMoibpto npusmsl. [loydyenue criekrpa ¢
MOMOIIBIO TU(PPAKIMOHHOHN permeTKH. CIeKTPOCKOTI.

WHBapraHTHOCTb MOJyJISI CKOPOCTH CBeTa B BakyyMme. [locTynatsl
OiiHmrelHa. [IpocTpaHCcTBO M BpeMsl ClIENUAIBHON TEOpUH
OTHOCUTENBHOCTH. CBSI3b MACCHl M SHEPTUU CBOOOTHON YaCTUIBI. DHEPruUsi
TIOKOSI.

OJIEMEHTHI
KBAaHTOBOU
¢buzukn

KsanToBas ontuka. TernoBoe usnyuenue. Pacnpenenenue sHepruu B
crekTpe abconmoTHO uépHoro Tena. KBanTtoBas runoresa [lnanka. @oToHBL.
Brenrnuit potosnextpudueckuii 3¢ pext. Bayrpennuii porodrddext. Tumbt
(hotornemenToB. JlaBnenue ceera. [loHsATHE O KOPIYCKYJIAPHO-BOTHOBON
IpHpoie

CBeTa.

®u3nka atoMa. Pa3BuTHE B3IUIAI0B HA CTPOEHUE BEIIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOPOAA. SnepHas MOJENb aToMa.
OnbITHI

3. Pesepdopna. Moaens aroma Bogoposa o H.bopy. ['unore3sa e bpoiins.
CootHomenue Heonpeaenéuuocteil ['eisendepra. KBaHToBbIe reHepaTOPHI.

OBOITIOLINA
Bcenennoin

Crpoenue u pazsutue Becenennoit. TemHast Matepust u TeMHasi HEPrusl.
Hama 3Be3gnas cucrema — l"anaktuka. Jlpyrue raiakTHKU.
beckoneunocts Beenennoid. [lonarue o kocmosioruu. Pacumpsroniasics
Bcenennas. Moaens ropsiueit Becenennoit. CTpoeHHe U IPOUCXOKICHUE
lanaktuk.

Oposmrorust 3Be31. [ mmoTesa npoucxoxaeHuss COTHEYHON CHCTEMBI.
Tepmosimepnsiid cuaTes. [Ipobiaema TepMOosSACpHON YHEPTETHKN. JHEPTUS
Connia u 3Be31. JBomtonus 38e3]. [Ipoucxoxaenre COTHEYHOU CUCTEMBI.
JemoHcTpanuu

Conneynas cuctema (Mogeinb). @otorpaduu miaHer, cieIaHHbIC ¢
kocmuueckux 30H10B. Kapra Jlynsl u minanet. CTpoeHUE U 3BOJIIOLIHS

VY, KP




Bcenennoi.

[Ipumeuanue: T — TectupoBanue, P — Hancanue pedepara, ¥ — ycrHblil onpoc, KP — koHTpoibHast
pabora

2.4.2. 3aHATHA CEMUHAPCKOr0 THIIA

Ne

Ckopoctb. PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE. Y CKOPEHHE.
PaBHONIEpeMeHHOE MpsiMONTMHEHHOE NBHKeHHE. CBOOOTHOE
nazenue. J[BrkeHue Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY.
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.

3akoHbl MexaHuku Herotona. [lepBelii 3akoH Herotona. Cuna.
Macca. Ummynbe. Bropoit 3akon Hetorona. OCHOBHOM 3aKOH
KJ1laccuueckou quHaMuku. Tpetuit 3akoH HeroToHa. 3akoH
BCEMHUPHOTO TATOTeHUS. ['paBuTaninonHoe noje. Cuma TsSHKeCTH.
Bec. CriocoOs1 n3mepenus macchl Ten. CUilbl B MEXaHUKeE.
3aKOHBI COXpPAHEHHS B MEXaHUKE. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOe nBmkeHue. Pabota cumbl. PaboTa moTeHInanbHbIX
cuit. MoutHocTs. DHeprus. Kunernueckast sHeprusi.
[loTeHumanbHas sHEPrus. 3aKOH COXpPaHEHUsI MEXaHUYECKON
sHepruu. [I[puMeHeHne 3aK0HOB COXpaHEHUSI.

JleMoHCcTpanyuun

3aBUCHMOCTH TPACKTOPUH OT BBIOOPA CHCTEMBI OTCUETA.

Bubl MexaHU4eCKOTO ABUKEHUSI.

3aBUCHMOCTh YCKOPEHHS TeJla OT €r0 MacChl U CUJIBI,
JecTBytollel Ha Teno. ClioKeHue CHIL.

PaBeHCTBO ¥ MPOTHUBOMOJIOKHOCTh HAMPABIICHUSI CUJT JICHCTBUS U
MPOTUBOICUCTBUS. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT
nedopmaruu. Cunel Tpenus. HeBecomocTs. PeakTuBHOE
newkeHue. [lepexo moTeHIMaIBHON SHEPTUH B KHHETUYECKYIO U
obpatHo.

Mexaunueckue koiebanus. KonedarelsHoOe IBIKEHHE.
["apmonnueckue konebanusi. CBOOOIHBIE MEXaHUYECKHE
KoseOanus. JInHeltHble MeXaHUYeCcKue KoyiedaTeNbHbIe CHCTEMBI.
[TpeBparrenre SHEPTUU MPU KOJIEOATEIILHOM JIBHKEHUU.
CB0OOIHBIC 3aTyXaIOIINE MEXaHUIECKHUE KOJICOaHUsI.
BrIHyKIeHHBIE MEXaHUYECKUE KOJCOAHMUS.

Yupyrue Bonnsl. [lonepednsie M IPOJ0JIBHBIE BOJIHBI.

Haumenona- ®opma
P31 ype pasmenoB Coneprkanue pasjena TEKyIIEero
J1a U TeM KOHTPOJIS
1 2 3 4
1 cemecmp
Beenenue ®dwuszuka — (yHIaMEHTAIBHAS HAyKa O IPUPOJIC. vV, T
EctecTBeHHO-HAYy4YHBIN METOJ] IO3HAHUSA, €T0 BO3MOKHOCTU U
TPaHUIIBI TPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IIpoliecce
MO3HaHUS NpUpPosl. MoaenupoBanue GU3MUECKUX SIBICHUN U
npoueccoB. Ponb 3kcriepuMeHTa U TEOPUH B MPOLIECCE TO3HAHUS
npupoabl. dusznueckas BennurHa. [lorpenrHoctu n3MepeHuii
busndeckux BenuuH. Ou3ndecKkue 3aKoHbl. [ paHuIIbI
MPUMEHUMOCTH (Pu3ndecknx 3akoHoB. [loHsaTHE 0 uznueckoit
KapTUHE MHpa. 3HaYeHne GU3UKU pu ocBoeHuu npodeccuit CI1O
u crnenuansHocTed CIIO.
1 Mexanuka KunemaTtuka. Mexannueckoe npuxenue. [lepememenne. [1yTs. Y, KP




XapaKkTepUCTUKU BOJHBI. Y paBHEHUE IJIOCKOH Oeryiieil BOJIHBI.
Nutepdepennius BoaH. [lonstre o qudpakiumuu BojaH. 3BYKOBBIC
BOJIHBI. YJIBTPa3BYK U €0 IPUMEHEHHUE.

OcHOBBI
MOJIEKYJIPHON
bu3uKn 1
TEPMOIMHAMU
KU

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. M ieanbHblii ras.
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.
Pa3mepsl n Macca MOJIEKyI1 1 aTOMOB. BpOoyHOBCKOE ABUKEHUE.
Juddysus. Cuibl v 3HEPTUS MEKMOJIEKYIISIPHOTO
B3auMoeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPIBIX
Ten. CKOpOCTH JBMKEHMSI MOJIEKYJI M UX U3MepeHue. neanpHblii
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-
KMHETUYECKON TEOpHUH Ta30B. TeMieparypa u €€ U3MEpEHHUE.
["a30BbIC 3aKOHBI. AOCOTIOTHBIN HYJIb TEMITEPATyPHI.
TepmoarHaMHuuecKas IIKajga TEMIEPATYPBL. Y PABHEHHE
COCTOSIHUS UA€JIbHOIO ra3a. MoiisipHas ra3oBasi IOCTOSTHHAS.
OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE TOHITHSI U OTIPEEIICHUSI.
BHyTpeHHss sHeprus cuctemMbl. BHyTpeHHss 3HEprus uAealbHOrO
raza. Pabota u Temora kak pOpMEBI repeadun SHEPTUu.
TennoeMkocTb. Y 1ebpHas TEIMJI0EMKOCTh. Y paBHEHUE TEIIOBOI'O

Oananca. [lepoe Havano TepMoguHaMuKu. AarabaTHBIN TTpoIIecC.

[Tpunmun geictBus TertoBor MamuHbl. KIT/] TermoBoro
JnBuraress. Bropoe Hayano TepMOJMHAMUKH.
TepmonnHamuueckas 1mKaga Temneparyp. Xoja0AuIbHbIE
MamuHbl. TeroBeie neuratean. OxpaHa mpupoIbl.

CaoiicTBa napoB. Mcniapenue u konjaeHcanus. HacelieHHbIi nap
U ero cBoMcTBa. AOCONIIOTHASI U OTHOCUTEIbHAS BIAXKHOCTh
Bo3nyxa. Touka pockl. Kunenue. 3aBUCHMOCTb TEMIIEpaTyphl
KHUIIEHUS OT JaBiieHus. [leperperslil map u ero UCIoiab30BAHKE B
TEXHHUKE.

CaoiicTBa )XHIKOCTEH. XapaKTEpPUCTUKA KUAKOTO COCTOSHUS
BelecTBa. [{0BepXHOCTHBIN CIOW KUIKOCTH. DHEPIHs
MMOBEPXHOCTHOIO CJIOA. SIBJIEHHS HA TPAHULE KUJKOCTH C
TBEpAbIM TesioM. Kanusisipable siBICHUS.

CBoiicTBa TBEPABIX TEJl. XapaKTEPUCTHUKA TBEPJIOTO COCTOSHHS
BEILECTBA. YIIPyrue CBOKMCTBA TBEPbIX Tel. 3akoH ['yka.
MexaHndeckrue CBOMCTBA TBEPABIX TeJ. TEII0BOE paclIupeHne
TBEPABIX TEN U KUAKOCTeW. [maBnenue n kpucraum3anusi.
JeMoHCcTpanyun

JBuxenne 6poyHoBckux yactuil. Juddysus. Usmenenue
JIaBJICHUS Ta3a ¢ K3BMEHEHUEM TEMITEPATyPhl MPHU MOCTOSHHOM
o0beme. M3orepMudeckuii U n300apHbIi npoueccsl. M3Menenue
BHYTPEHHEHN YHEPTUH TEJN MPU COBEPIICHUH padoThl. Momenu
TEIIOBBIX ABUraTeneil. Kunenue Bobl pu NOHMKEHHOM
napieHuu. [lcuxpomerp u rurpomeTtp. SABIeHHS TOBEPXHOCTHOTO
HATSDKeHUSI U cMaunBaHus. KpucTtaisl, amopdHbIe BELIECTBA,
AKUJKOKPUCTAJUTMYECKHE Tea.

OnexTpoaruHam
uKa

DNEeKTpUYECKHU TOK B MeTallIaxX. DJIEeKTPOHHBIN ra3. Pabora
BBIXO/a. DJIEKTPUUECKUM TOK B AJIEKTPOIUTAX. DICKTPOJIU3.
3axonbl Dapanes. [IpuMeHeHne IEKTPOIIN3a B TEXHUKE.
DJIEKTPUUYECKUH TOK B Ta3ax U Bakyyme. Monuzanus raza. Buasl
ra3zoBbIX pa3psnoB. [lonstue o mia3me. CBOMCTBa U MPUMEHEHHE
ANIEKTPOHHBIX MYYKOB. DJIEKTPUUECKUI TOK B OJIyIPOBOJHUKAX.
CobcTBeHHAast MPOBOJIMMOCTD MOJIYIPOBOJHUKOB.




[TomrympoBOTHUKOBEIE MPUOOPHL. DITEKTPUUECKOE TOJIE.
DJIEKTpUUYECKHE 3apsiabl. 3AKOH COXPaHEHUS 3apsAa. 3aKOH
Kynona. Dnexrpudeckoe nosie. HanpsskeHHOCTD 3JEKTPUYECKOTO
nosist. [IpuHnmn cynepno3uiuu noseid. Padota cun
anekTpocTartndeckoro nojs. [lorennuan. Pa3HocTs mOTEHIMAIIOB.
OKBUINOTEHIHUAIIbHBIE TOBEPXHOCTH. CBSA3b MEXKIY
HaIPSKEHHOCTBIO U PA3HOCTHIO MOTEHIIUATIOB 3JIEKTPUUECKOTO
nosist. J{usnextpuku B anexkTpudyeckom nodie. [onspuszanus
JUAICKTPUKOB. [IpOBOTHUKY B 3JIEKTPUUECKOM MOJIE.
Kongencaropsl. CoequHeHre KOHIEHCATOPOB B OaTapero.
DHeprusi 3aps>KeHHOT0 KOHJIEHCATOpa. DHEPTHUsl 3IEKTPUUECKOTO
OJISL.

3aKOHBI OCTOSTHHOTO TOKA. Y CJIOBUSI, HEOOXOUMBIE JIJIS
BO3HUKHOBEHHUS U MOAICPKAHUS AIEKTpUdYecKoro Toka. Cuia Toka
Y TUIOTHOCTH TOKa. 3akoH Oma niyist yuactka menu 6e3 3/1C.
3aBUCUMOCTBD AJIEKTPUUECKOT0 CONPOTUBJIEHUSI OT MaTepuaia,
JUTMHBI U TITOIAIU TTOTIEPEYHOTO CEUCHHS TIPOBOIHUKA.
3aBUCHUMOCTD AJIEKTPUUYECKOTO COMPOTUBIIECHUS TPOBOIHUKOB OT
TeMIIepaTypbl. JIEKTPOABIKYIIAsl CHUJIa HCTOYHUKA TOKA. 3aKOH
Owma niig nosHoi nenu. CoequHeHne npoBoAHUKOB. CoeuHEeHNE
HMCTOYHHMKOB AJICKTPUUECKOM SHEPTUM B OaTapero. 3aKoH
Jxoyns—IJlenna. Pabota u MOLITHOCTB AMEKTPUUYECKOTO TOKA.
TemioBoe neiicTBUE TOKA. DIEKTPUUECKUN TOK B
nonynpoBoaHukax. CoOcTBeHHas: IPOBOJAUMOCTh
MOJIYTIPOBOTHUKOB. [10STynpOBOTHUKOBBIE TPHOOPHI.

MaruutHoe nosie. BekTop MHAyKIIMM MarHuTHOTr o noJist. Jleicreue
MarHUTHOTO TIOJIS Ha MPSMOJIMHEHHBINA MMPOBOJIHUK C TOKOM.
3akoH Amriepa. BzaumonelictBue TOKOB. MarHuTHbIN OTOK.
PaboTa no nepemernieHuto NpoBOAHUKA C TOKOM B MAarHUTHOM
nosie. JleficTBe MarHUTHOTO NOJIS Ha ABWXKYIIMiics 3apsaa. Cumna
Jlopenna. Onpesenenne yaenbHOro 3apsaa. Y CKOpuTeau
3apsYKEHHBIX YaCTUIL.

DJeKTpOMarHuTHasE UHIYKIUA. DJIEKTPOMarHuTHasT HHIYKITHUS.
Buxpesoe anekrpuueckoe noie. CaMOMHAYKIUSA. DHEPrus
MarHUTHOTO TOJIA.

Jlemoncmpayuu

B3anmoneiicteue 3apsykeHHBIX Tell. [I[poBOgHUKY B
AIEKTPUIECKOM T0Jie. JIMATIEKTPUKH B DJIEKTPUUECKOM TI0JIE.
Konnencaropsl. TemnoBoe AeiicTBUE JIEKTPUUECKOTO TOKA.
CoOcTBeHHas ¥ MPUMECHASI IPOBOJAMMOCTD MOJTYTIPOBOTHHKOB.
[TomynpoBonHuKkoBbIi tuoa. Tpanzucrop. OnelT Dpcrena.
B3anmopeiicTBre MpOBOAHUKOB ¢ TOKaMU. OTKIIOHEHUE
ANIEKTPOHHOTO IMy4YKa MAarHUTHBIM MOJIEM. DJIEKTPOJIBUTATENb.
DNeKTporu3MepUTENIbHbIE MPUOOPHL. DIEKTPOMAarHUTHAS
unaykuus. Oneitel @apazes. 3asucumocts IC caMOMHAYKIUU
OT CKOPOCTH U3MEHEHHS CHITBI TOKA U MHAYKTHBHOCTH
npoBoaHuKa. Pabota anekTporeneparopa. Tpancdopmarop.
OnekTpoMarHuTHbIE Konebanus. CBOOOIHbIE 37I€KTPOMarHUTHbIE
kosiebanus. [IpeBparenne sHepriuu B KonedaTeIbHOM KOHTYPE.
3aTyxarolye JIeKTpOMarHuTHRIE Konebanwus. [ eneparop
HE3aTyXaloIUX JIEeKTPOMAarHUTHBIX KoneOaHuil. BeIHY X IeHHBIC
anekTpuieckue koiebanus. [lepemennsiii TOK. I'eHepaTop




IIEPEMEHHOT0 TOKAa. EMKOCTHOE ¥ MHIYKTUBHOE CONPOTUBIICHUS
MEPEMEHHOT0 TOKa. 3aKk0H OMa JJ1s1 3EKTPUUYECKOM 1Ienu
NEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTh MEPEMEHHOTO TOKA.
I'eneparopsl Toka. Toku BbICOKOM YacToThl. [lonydenue, nepegada
U pacIpeieIeHUE AIEKTPOIHEPTUH. DIIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHUTHOE MoJjie Kak ocoOblit Bua marepun. Bubpatop
['epua. OTKpBITHIN KOeOaTenbHbIi KOHTYD. [Tonarue o
panuocssizu. [IpuMeHeHne 31eKTpOMarHuTHIX BOJIH.
JleMoHCTpanyuu

CBOOOIHBIE U BBIHYXICHHbIC MEXaHHUUECKHUE KOeOaHusl.
Pezonanc. OOpa3zoBanue U pacpoCTpaHEHUE YIPYTUX BOJH.
YacroTta kosjeOaHU U BBICOTA TOHA 3BYKa.

CB0OOIHBIE MIEKTpOMArHuTHeIe Kojebanus. OcruiiorpaMma
nepeMeHHoro Toka. KongeHncarop B 1ienu nepeMeHHOro ToKa.
Karyiika MHyKTUBHOCTHU B LIENIU IEPEMEHHOr0 ToKa. Pe3oHaHc B
MocIe0BaTENbHON [IENH EPEMEHHOT0 ToKa. M3inydenue u npuem
AJIEKTPOMAarHUTHBIX BOJH. Pannocssi3pb

2 cemecmp

Onruka

[Ipupoaa ceera. CKOpOCTh pacIpOCTPaHECHUS CBETA. 3aKOHBI OTPAKCHUS
u npesomienus ceera. [lonHoe otpaxenue. JInn3el. a3 kak
onrtuydeckas cuctema. OnTuyeckre npudopsl.

BonHoBrbIe cBoiicTBa cBeTa. MHTepdepennus cBeta. KorepeHTHOCTH
CBETOBBIX Jyueil. UuTepdepeHins B TOHKUX 1ieHKaX. [1oockl paBHOM
tommuHbl. Kombiia Hetotona. Micnions3oBanue nHTepdEepeHINN B HAYKE
u Texnuke. JJudpakuus cera. Judpakuns Ha ey B mapauieIbHbIX
nyuax. Jludpakimonnas pemierka. [lonstue o ronorpaguu.
ITonsipu3anus nonepeunsix BoJH. [lonspusanus ceera. J[BoiiHoe
nmyuenpenominenue. [onspounnsl. Aucnepcus cBeta. Buibl criekTpos.
Criextpbl ucnyckanus. CIeKTpsI MOTJIOMIEHHs. Y IbTpagHroIeTOBOE U
uH}pakpacHoe n3yueHus. PenrrenoBckue yun. VX mpupona u
CBOMCTBA.

JeMoHcTpanuu

3aKOHBI OTpaXEeHHsI U TIpesioMiieHns cBeTa. [lonHoe BHyTpeHHee
orpaxkerne. OnTuyecKre NpuoopHlI.

Wnrepdepennus ceera. Audpaxuus ceera. [lonspusanus ceeta.
[Tonydenue cnekTpa ¢ moMoupo npusMsl. [lonyueHnue criekrpa ¢
MTOMOIIEI0 MU(pakuoHHOM pereTkd. CIeKTpOCKOTL.
NHBapuaHTHOCTH MOAYJIL CKOPOCTH CBETa B BakyyMme. [loctynartsl
OiiHmreHa. [IpocTpaHcTBO M BpeMs ClieMAIbHON TEOPHUH
OTHOCUTENBHOCTH. CBSI3b MaCChl U DHEPTHH CBOOOHOW YaCTHUIIBI.
DHeprusi NOKos.

OIIEMEHTHI
KBAHTOBOU
¢buzukn

KBanrtoBas ontuka. TemnoBoe usnyduenue. Pacnpenenenne
SHEPruM B CIIEKTpe abcomoTHO Y€pHoro Tena. KBaHntoBas
runote3a [Inanka. @oronsl. BHemHuit porosnekrpuueckuit

s dext. Buyrpennuit porordpdext. Tunsr poTorneMeHTOB.
[laBnenue ceera. [loHsATHE O KOPIIYCKYJISIPHO-BOJIHOBOM IPUPOJE
CBeTA.

®dusuka aToMa. Pa3BuTHe B3IJs10B HA CTPOCHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoaopoAa. SnepHas
mozeinb atoma. OnbiTel J. Pesepdopaa. Moaens aroma Bogopoaa
no H.bopy. I'nnote3a ne bpoiina. CooTHomeHue
Heonpenenénnoctei I'elizen6epra. KBaHTOBBIE TeHEPATOPBHI.

OBOJTIOIU
Bcenennoi

Ctpoenue u pazputue Beenennoi. TeMHas Mmatepust 1 TEMHast
sHeprus. Hama 3Be3qHas cucrema — ['anmaktuka. Jlpyrue




ranakTuky. beckoneunocts Beenennoii. IToasaTre 0 KOCMOJIOTHH.
Pacmmmpsiromasicss Becenennasi. Monens ropsiueii Beenennoii.
Crpoenue u npoucxoxjienue ['anakTuk.

Oposmtonus 3Be31. ['unoresza npoucxoxaenus: CoaHeuyHON
cucremsl. TepmosinepHsiii cuntes. [Ipobiema TepmosiiepHoOn
sHepreTuku. DHeprust ConHua U 3B€3/. DBOJIOIUS 3BE3/.
[Ipoucxoxnenne CoNHEUHON CUCTEMBI.

JeMmoHcTpanu

Conneunas cucrema (Mojens). @ororpaduu miIaHeT, CieIaHHbIe C
Kocmuyeckux 30H10B. Kapra Jlynsl u maner. CTpoeHue u
3BOIIOIMS BeeaeHHOM.

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

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

2.4.3. IlpakTyecKue 3aHATHUS

No

HaumenoBaunue
pasjena

Coz[epxcaHI/Ie MNPAaKTUICCKUX 3aHATHH

®opma
TEKYILEro
KOHTPOJIS

2

3

4

Mexanuka

HUccneoosanue osudxcenus mena noo oeticmsuem noCMosHHOU CUTbL.
H3yuenue 3axona coxpanenus UMnYIbCd.

CoxpaneHue mexaHuueckou sHepeUun npu OBUNCEHUU meaa noo
oeticmeuem Cull msajcecmu u ynpyeocmi.

Cpasnenue pabomsi CUlbl ¢ USMEHEHUeM KUHEeMU4ecKol dHepeuu
mena.

H3yuenue 3aKoH08 cOXpaneHusi Ha npumepe yoapa wapos u
banucmu4ecko2o MasimuuKd.

U3zyuenue ocobennocmelt cuibl mpenusi (CKOJbIHCEHUsL).

TP, JIP

OcHoBBI
MOJIEKYJIAPHON
bu3UKH U
TEPMOAVHAMUKHU

Hsmepenue snasxicnocmu 6030yxa.

H3mepenue nogepxnocmuo2o HAmANCeHUs HCUOKOCHU.
Habnioodenue npoyecca kpucmannuzayuu M3yyenue oechopmayuu
pacmaxcenus. M3zyuenue meniogoco pacuuperusi meepovix me.
H3zyuenue ocobenHocmel menyiogo2o pacuupeHrusi 800bi.

TP, JIP

DIIeKTpOANHA-
MUK

H3yuenue saxona Oma 014 yuacmka yenu, nociedo8amenbHo20 u
napanienrbHo20 COeOUHe sl NPOBOOHUKOS.

U3zyuenue saxona Oma 0151 NOAHOMU Yenu.

H3yuenue asnenus s1eKmpomMacHUmMHOU UHOVKYUU.

Onpeodenenue KO3 huyueHma noiesHo2o 0elcmeaust I1eKmpuiecKo2o
YAUHUKA.

Onpeoenenue memnepamypsbi HUMu J1amMnvl HAKATUBAHUSL.
Onpeodenenue 3/[C u Hympenne2o conpomugnenHus UCmoyHuKa
HANPAHCEHUSL.

TP, JIP

OnTuka

H3yuenue uzobpasxicenus npeomemos 8 moHKOU JUH3e.
H3zyuenue unmepgepenyuu u ougpaxkyuu ceema.

I paoyupoexa cnekmpockona u onpeoeneHue OJUHbL 80JIHbI
CNEeKMPaNIbHbIX TUHULL.

TP, JIP

OBOJTIOLU
Bcenennon

Hzyuenue mooenu Conneunoti cucmemul. Pomoepaguu nianem,
coenanmvle ¢ Kocmudeckux 30H008. Kapma Jlynvl u nnanem,
Memeopumos, acmepouodos, Komem, 4epHuix 0blp, 36€30 U 2aNaAKMUK

1P, JIP

2.4.4. IlpumepHbIe TeMbl pedepaToB




Anexkcannap ['puropbeBud CTOJIETOB — PYCCKUM (DU3BUK.

Anexkcannp CremanoBud [TonoB — pycckuii ydeHbIH, ©300peTaTesb pajano.
AJbTepHAaTUBHAS SHEPrEeTHKA.

AKyCTHYECKHUE CBOICTBA MOJIYIIPOBOIHUKOB.

AHnnpe Mapu Amniep — OCHOBOIOJIOKHUK 3J1EKTPOINHAMUKHU.
ACUHXpOHHBIN JABUTaTENb.

AtomHas ¢usuka. M3otomnsl. [IpumeHeHne paanoakTHBHBIX H30TOIIOB.
beckoHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

bunossspHbIE TPaH3UCTOPHI.

Bopuc CemenoBuu Sko06u — Qu3uk 1 u300peTaTens.

Bennuaiiimme oTKpbITHS HU3HKH.

Bunel snexTpuyeckux pas3psaoB. DIEKTpUUECKUE pa3ps/ibl Ha CiIyk0e YeIoBeKa.
Brnusinue nedexToB Ha puznUECKUE CBOMCTBA KPUCTAIIIOB.
BceneHnHas u TeMHasi MaTepus.

[Nanuneo "anuieit — ocHOBaTEIb TOUHOIO €CTECTBO3HAHMS.
['onorpacdus u ee npuMeHeHHeE.

JIBrKeHue Tena NepeMeHHOM MacChl.

Judpaxius B HaLeH KU3HMU.

Kuakue Kkpucrasibl.

3akonbl Kupxroda ist 31eKTpuIecKoi meru.

3aKOHbBI COXPaHEHUSI B MEXAHUKE.

3HaueHue oTKpeITUil ["anmunes.

Urops Bacunbeuu KypuaToB — (pu3suk, opranuzatop arToMHONW HAyKH U TEXHUKH.
Hcaax Hpl0TOH — co3faTenpb KIacCH4ecKOr (BU3UKH.

Hcnonp30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u XxapakTepUCTUKU HIEMEHTAPHBIX YaCTHII.
KoHCcTpyKIIMOHHAsI POYHOCTh MaTEpHasa 1 €€ CBA3b CO CTPYKTYPOH.
KoHcTpykius u BUIBI J1a3€pOB.

KpuosnekrpoHuka (MUKPOIJIEKTPOHUKA U XOJIO/).

JlazepHbIe TEXHOJIOTUH U UX UCIIOIb30BAHUE.

Jleonapno na Bunum — yueHslil 1 u300peTarTesb.

MaruuTtHble u3MepeHus (IPUHLIUIBI TIOCTPOEHUSI TPUOOPOB, CLIOCOOBI U3MEPEHNS MarHUTHOTO MTOTOKA,

MarHUTHON UHIYKIUH).

Maiikn ®apazeit — co3garens yueHHUs 00 JIeKTPOMAarHUTHOM TIOJIE.

Makc [lnask.

Meroa MeueHbIX aTOMOB.

MeTop1 HAOMIOACHUS U PETUCTPAIINHN PAIMOAKTUBHBIX U3ITYYCHHUN W YaCTHII.
MeTtopl onpeiesIeH s TIIOTHOCTH.

Muxann BacunbeBud JIOMOHOCOB — yUEHBIN SHIIUKIONEINUCT.

Mopnenu atoma. OnsiT Pesepdopra.

MonexkynapHO-KHHETUYECKast TEOPHS UACATbHBIX Ta30B.

MouHMS — Ta30BBIN pa3psA]l B IPUPOIHBIX YCIOBHSIX.

HanotexHomorus — MeXIUCIUIUTHHAPHAS 001acTh (yHIaMEHTATBHON U MPUKIATHON HAYKH U
TEXHUKH.

Hukona Tecna: )xu3Hb 1 HEOOBIYATHBIC OTKPBITHSI.

Huxonait Konepauk — co3aarenb reImoueHTPUYECKON CUCTEMBI MUPA.
Hunwsc bop — onuH u3 co3nareneii COBpeMeHHOM (PU3UKH.

Hyxkneocunres Bo Beenennoil.

O0BsicHeHne (HOTOCHUHTE3a C TOUKH 3pEHUS (HPU3UKHU.



e  Onruyeckue sIBICHUS B IPUPOJE.

e  OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJUMOCTH.
e [lepeMeHHBIN IEKTPUUECKUN TOK U €r0 MPUMEHEHHUE.

e [Inmazma — 4eTBEpTOE COCTOSHUE BEILECTBA.

[TnaneTsl COTHEYHOM CHCTEMBI.

[TosrynpoBOIHUKOBBIE TaTYMKHU TEMIIEPATYPBHI.

[TpyuMmeHeHne KUIKUX KPUCTAJUIOB B IPOMBIIIJIEHHOCTH.
IIpuMeHeHue A1epHBIX PEAKTOPOB.

[Tpupona heppomaraerusma.

[TpoGiieMbl 3KOJI0THH, CBSI3aHHBIE C UCIIOIb30BAHUEM TEILJIOBBIX MAIIIMH.
ITpou3BoaCTBO, IEpeiadya U UCIOJIb30BaHUE 3JIEKTPOIHEPTUU.
[Ipoucxoxaenue CoJIHEUHOW CUCTEMBI.

[Tse303exTpuueckuii 3pdekt ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3M U pasyo.

PeakTuBHBIE 1BUTATEIN U OCHOBBI pa0OThI TEIVIOBOW MAIlIMHBI.
PenukroBoe uznyueHue.

Pentrenosckue nyuu. Mcropus otkpsiTus. [Ipumenenue.
Poxnenue u 3BoIIONUA 3BE3/.

Ponp K.3. Ll10aK0BCKOr0 B pa3BUTUU KOCMOHABTHUKH.

CBeT — 2JIeKTpOMarHuTHas BOJIHA.

Cepreii [1aBnoBuy KoposeB — KOHCTPYKTOpP U OpraHu3aTOp MPOU3BOACTBA PAKETHO-KOCMUYECKOM
TEXHUKHU.

Cuiel TpeHUsL.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpemeHHas (pu3nveckasi KapTuHa MHUpA.

CoBpeMeHHbIE CpeICTBa CBSI3U.

CornHile — UCTOYHUK KHU3HU Ha 3eMIIe.

Tpanchopmaropsl.

VYabpTpa3Byk (MojlydeHue, CBOWCTBA, IPUMEHEHUE).
VYrpaBisieMbIi TEPMOSICPHBII CUHTES.

YckopuTtenu 3apsKEHHBIX 4acTHULL.

®u3nka u My3bIKa.

dusnyeckue cBOMCTBa aTMOC(EPHI.

DOTOIIEMEHTHI.

®otosdpdext. [Ipumenenue sapnerus Gotorddexra.

Xanc Kpuctnan Opcres — OCHOBOIOJIOKHHUK 3JIEKTPOMarHeTu3ma.
YepHbIe ABIPHI.

[IIkana 31eKTPOMarHUTHBIX BOJIH.

DKojorudeckue npoOIeMbl U BO3MOXHBIE TyTH UX PEIICHUS.
OneKTpOHHas TPOBOAUMOCTh METaNIOB. CBEPXITPOBOJUMOCTb.
Omunuit Xpuctuanosuu JIeHI — pycckuid pu3HK.

3. OBPA30OBATEJIBHBIE TEXHOJIOT'UHU
3.1. O0pa3oBaTeJbHbIC TEXHOJOTHH IIPH NPOBEACHUH JICKIUH

Koma-Bo

No Tema Buapl mpumeHseMbIx 00pa3oBaTeIbHBIX TEXHOIOTUMA 4ACOR




Beecre UKT-Texunonoruu, [IpobneMHbIe TEKITUH, TEKIIAN- 2
BU3YyaJIM3alliH, MYJbTUMEIUNHbBIC MPE3CHTAIINN
HUKT-Texuomorun, [IpodieMHbIe TEKIIUH, JTEKIIAHU-
Mexanuka - 1P N THH, 1 8
BU3YyaJIM3allH, MYJbTUMEIUNHBIC PE3CHTALIMN
Monekynspras puzuka. [MKT-Texaonoruu, [IpodremHbie TeKIHH, TCKITUH- 6
TepMoguHamMuka BU3YyaJIM3allMH, MYJbTUMEIUNHBIC PE3CHTAIINN
HNKT-Texuonoruu, [Ipobiemubie 1eKIUU, TEKIIUH-
DJIEKTPOAMHAMUKA . 10
BU3YyaJIM3alliH, MYJbTUMEIUNHbBIC PE3CHTAIINN
Otk HKT-Texnonoruu, [IpobreMHbIe TEKITUH, TEKIIAN- 6
BU3YyaJIM3allMH, MYJbTUMEIUNHbBIC PE3CHTAIINN
JJIEMEHTEI KBAHTOBOK NKT-Texnonoruu, [IpobreMHbIe TEKITUH, TEKIIUN- )
(bU3HUKH. BU3YyaJIM3allMH, MYJbTUMEIUNHbBIC PE3CHTAIINN
o UKT-Texuomoruu, [IpodieMHbIe TEKINUH, JTEKIIAHU-
DBounronus Beenennoit - 1P N THH, 1 4
BU3YyaJM3allMH, MYJbTUMEAUNHBIC TPE3EHTALUH
Hroro no kypcy| 38

3.2. O0pa3oBare/ibHbIE TEXHOJIOTUH NPHU MPOBEJICHUN NPAKTHYECKUX 3aHATHH (JIaDOPaTOPHBIX

pabor)
Kon-
Busl npuMeHsieMbIx 00pa3oBaTeIbHBIX BO
Ne Tema ARLIP p:
TEXHOJIOT Ui 4aco
B
1 2 3 4
CeMuHapcKue 3aHsTUs, pa300p pereHus
1 MexaHnka p P PP 8
3a/1a4, J1abopaTopHbIe PaOOTHI
b MounekynsipHas pu3HKa. CeMuHapckue 3aHsATus, pa300p pereHus 6
TepmoanHaMuka 3aja4, JabopaTopHbIe paboThI
CeMuHapckue 3aHATHUS, pa300p peleHus
3 DIEeKTpOANHAMUKA P > P pp 10
3aja4, 1abopaTopHbIe paboThI
4 J7IeMEHTHI KBaHTOBOU CeMuHapckue 3aHsATus, pa300p pereHus 6
buzuku 3ajay, JabopaTopHble paboOThI
CeMuHapcKue 3aHATHS, pa300p pereHus
5 OnTuka 2
3aja4, JabopaTopHbIe paboThI
. CeMuHapcKue 3aHATHSA, pa300p pereHus
6 OBoutonus BeeneHHOM. p P PP 8
3aja4, 1abopaTopHbIE paboOTHI
Htoro no xypey 40

4. YCJIOBUSA PEAJIM3ALINU ITPOI'PAMMBI JIMCHUTIJIMHBI

4.1. MatepuajIbHO-TeXHN4YeCKas 0a3a, He0OX0AUMAas I OCYLLeCTBJICHUSA

00pa30BaTeILHOIO MPoIecca Mo TUCIUTLINHE

Kabuner ¢uzuku, yn. lumurpona, 200, ayxa. 404

Crennanu3upoBaHHasi MeOeIb M CUCTEMBI XpaHEHUs (JI0CKa KJIaCCHAsl, CTON M CTYJI YUUTEJs,
CTOJIBI M CTYJIbSl yYEHUYECKHE, IMKa(pbl JUIT XpPaHCHHs] yYeOHBIX IMOCOOWH, CHCTEMBI XpaHCHHS
TaOJIMI] ¥ TJIAKaTOB);

TEXHUYECKHE CpeAcTBa oO0yueHUs (pabodyee MECTO YUYUTEINA:
BHJICOITPOCKTOP, IKpaH, JuiieHsnonHoe [10);

JEMOHCTpPAIIMOHHBIE  YYeOHO-HATJISAIHBIE TMOCOOMs
JI€MOHCTPALIMOHHBIE, TOPTPETHI BHIAAIOIINUXCS (PU3UKOB);

71a00paTOPHO-TEXHOJIOTUYECKOE 000pymoBaHue (JlabopatopHble HAOOPHI, HAOOPHI IS
MIPAKTUKYMOB, KOMIUIEKTHI JTA00PaTOPHBIX TPUOOPOB, KOMILIIEKTHI IEMOHCTPAIIMOHHBIX TIPUOOPOB).

KOMIILIOTCP  YUUTCIIA,

(KOMITJIEKTBI ~ CTEHIIOB,  TaOJHIIBI



Ilepeyennb HEOOXOAMMOIO MPOrPAMMHOIO 00eceYeHU s

e Onepanuonnas cuctema Microsoft Windows 10

e [laker nporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBobomHoe mnporpamMmmHoe oOecriedeHue, He
OTpaHUYCHO, OECCPOUHO)

e Unrepner O6paysep Google Chrome (6ecriaTHOoe MporpaMMHOE 0O€cCTICUeHHE, HE OTPAaHUYCHO,
OeccpovHO)

e K-Lite Codec Pack — yHuBepcanbHbIil HAOOP KOAEKOB (KOAMPOBITUKOB-/IEKOIUPOBIIMKOB) 1
YTUJUT AJIs NPOCMOTpa U 00paboTkH, ayauo- W BHaeodaiaoB (OecriaTHOE MPOrpaMMHOE
obecrieueHre, He OTpaHUICHO, OECCPOUHO)

e WinDjView — mporpamma s mpocmotpa (aitnoB B ¢opmare DJV u DjVu (cBobGonnoe
MPOrpaMMHOE 00eCIIeueHUE, He OTPAaHIYEHO, OECCPOUHO)

e Foxit Reader — mnpukiagHOe MpPOrpaMMHOE OOECIEUYECHUE Ui MPOCMOTpPa DIIEKTPOHHBIX
nokyMmeHToB B crtanaapte PDF (OecratHoe mporpaMMHoOe oOecredeHue, HE OrpaHuyeHo,
0eccpouHo)

5. IEPEYEHb OCHOBHOM " CZ{OHOJIHHTEJIBHOFI YUEBHOM JIUTEPATYPBI,
HEOBXOJINMOMU 1JIs1 OCBOEHUA JUCHUIIJINHBI

5.1. OcHoBHas IMTEpaTypa

1. ®upcos, Anekcanap Buxroposry. ®usnka 1y1s npodeccrii U celuaibHOCTEN TEXHUYECKOTo U
€CTECTBEHHOI0-HAyyHOro npoduneil : y4yeOHMK JUIi WCIONB30BaHMS B y4eOHOM IIpoliecce
obpazoBatenbHbIX yupexaeHni CIIO Ha 6a3e 0CHOBHOTO 00111ero 00pa3oBaHMs C MOTyYEHHEM CPEIHETO
obuiero oopazoBanusi / A. B. @upcos ; non pepakimeii T. Y. TpodrmoBoil. - 4-e u3n., crep. - Mocksa :
Axanemus, 2019. - 350 c. : wn., Tabn. - (IIpodeccuonansHoe obpazoBanue. OOIIE00pa3OBaTEIILHbBIC
muciruiaHbl). - ISBN 978-5-4468-7892-5

2. Tpodumona, Taucus MpanoBHa. ®usmka 11 npodeccuil ¥ CreanTbHOCTeH TEXHMYECKOro U
€CTECTBEHHO-HAYYHOTO Mpoduiiel : COOPHUK 3aa4 : y4eOHOe MOCOOHe IS UCTIONb30BaHMsI B Y4eOHOM
nporiecce oopazoBatenbHbIX opranuszaiuii CI1O Ha 6a3e 0CHOBHOTO 00I1Ier0 00pa30BaHMs C MOTyYEHUEM
cpenuero odriero oopazosanusi / T. Y. Tpodumosa, A. B. @upcos. - 2-¢ u311., crep. - Mocksa : Akagemus,
2018. - 286 c. : un. - (ITpodeccuonansHoe oOpazoBanue. OOIIE00pa3oBaTENbHBIC JUCIUILTUHBI). - [SBN
978-5-4468-6583-3

3. KpaBuenko, H. }O. ®uzuka : yueOHUK U MPaKTUKyM JJIsl CPEAHETO MpodeccHnoHaTbHOTO
obpazoBanus / H. FO. KpaBuenko. — MockBa : W3marensctBo FOpaiit, 2023. — 300c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-01418-1. — Tekcer : aneKTpOHHBIN //
O6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512690

4. Kanamraukos, H. 1. ®u3nka : yueOHUK U TMPAKTUKYM JUISL CPETHETO MPO(HECCHOHAIBHOTO
obpazoBanms / H. I1. Kanamaukos, C. E. MypaBseB. — 2-¢ u3a., mepepad. u gomn. — Mockaa :
WznarensctBo FOpaiit, 2023. — 496 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-16205-9. — Texkct : anmekTpoHHbIN // OOpa3oBarenbHas miargopma IOpaiit [caliT]. —
URL.: https://urait.ru/bcode/530614

5.2 JlonoJIHuTeIbHAS JIUTepaTypa

Tpodumona, T. 1. PykoBoacTBO K pemieHHIo 3a7a4 1o ¢pu3uke : yuebHoe nocodue st CpeIHero
npodeccuonanbHoro obpaszosanus / T. U. TpodumoBa. — 3-e¢ u3m., ucnp. U mom. — Mockaa :


https://urait.ru/bcode/512690
https://urait.ru/bcode/530614

WznarensctBo FOpaiiT, 2023. — 265 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-15474-0. — Tekct : anmekTpoHHBIN // OOpa3oBarenbHas miarpopma IOpaiit [calT]. —
URL: https://urait.ru/bcode/511597

5.3 Ilepuoauyeckue u3IaHus

1. Becthuk Mockosckoro yHuBepcutera. Cepus 03. @usuka. Actponomus. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. Ilepeyenb pecypcoB HMH(POPMANMOHHO-TEJEKOMMYHUKAIMOHHON ceTtn «HWHTepHeT»,
HEO0XO0AUMBIX /1JIs OCBOCHMS IV CHUNITHHBI

J1eKTPOHHO-0U0IM0oTeuHble cucTteMbl (IBC)
. O6pasosarenbHas miatdopma «lOPANUTY https://urait.ru/

1

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK .ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHDb» https://e.lanbook.com
IIpodeccuonanbublie 6a3bl JAHHBIX

1. BupryameHbeiii untanmeHbeld  3anm  Poccumiickoit rocymapctBeHHoi OubOmmorexkun  (PI'B)
https://1diss.rsl.ru/;

2. Hayunas snextponHas 6udnnorexka eLIBRARY.RU (HOB) http://www.elibrary.ru/;

3. HarmonanwHas snexkTpoHHas 6ubnnoreka https://rusneb.ru/;

4. Tlpesuaentckas oubmmnoreka um. b.H. Enpunna https://www.prlib.ru/;

5. Yuusepcutetckas nnpopmanuonnas cucreMa POCCUS (YUC Poccus) http://uisrussia.msu.ru/;
6. "Jlekropuym TB" - Bumeonekmu Beaymux jektopoB Poccun http://www.lektorium.tv/

I/IH(l)OpMalII/IOHHbIe CIIPAaBOYHBIEC CUCTEMbI

1. Koncynprant Ilmioc - cmpaBoyHas mpaBoBas cucTeMa (JOCTyH IO JIOKAIbHOM ceTu ¢
KOMITBIOTEPOB OUOINOTEKH )

Pecypcel ¢cBOOOIHOTO JIOCTYIIA

1. KubepJlenunka http://cyberleninka.ru/

2. MuHuCTEpCTBO HayKU u BBICILIETO o0pa3oBaHUs Poccutickoii ®enepanun
https://www.minobrnauki.gov.ru/;

3. MunuctepctBo npocsemieHus Poccuiickoii denepannu: opunmaibHbli cait. — Mocksa. — URL:
https://edu.gov.ru/

4. ®enepanbHblii mopran "Poccuiickoe oopasosanue” http://www.edu.ru/;

5. Enunas komutexius nudpoBbix 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru/ .

6. IIpoext I'ocyaapcTBeHHOro MHCTUTYTa pycckoro si3pika uMeHu A.C. ITymkuna "OOpa3oBanue
Ha pycckoM" https://pushkininstitute.ru/;

7. CpaBouHO-uH(pOopMaMOHHbIHN mopTan "Pycckuii s3b1K" http://gramota.ru/;

8. Ciy»x0a TeMaTHueCKNX TOJKOBBIX cioBapeit http:// www.glossary.ru/;

9. CnoBapu u >HIMKIONEANHA http://dic.academic.ru/;

10.06pa3oBarensHbIi opTan "Yueda" http:// www.ucheba.com/.

CoOcTBeHHBIE JIEKTPOHHBIE 00pa3oBaTe/bHbIe U MH(popManuoHHbIe pecypcbl Kyol'yY
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1. Dnexrponnslii katanor Hayunoit 6nbanorexu Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKpbITas cpeaa MOIYJIBHOTO TMHaMHu4Ueckoro ooydenust Kyol'y

https://openedu.kubsu.ru/

4. baza y4eOHBIX IUIAaHOB, Y4€OHO-METOAMYECKIX KOMILJICKCOB, IyOJIMKAIUi U KOH(epeHIni
http://infoneeds.kubsu.ru/

6. METOOAMYECKHUE YKA3AHUA JJIA OBYYAIOIUXCA IO OCBOEHHIO
JUCIHHAIIVIMHbI

3aJ10roM yCIEeUIHOI0 OCBOEHUS yueOHOro Kypca « Du3nKay sBIsSETCs NOCEIEeHUE JIEKIIMOHHbBIX
U NIPaKTUYECKUX 3aHATHH (JJaDOpaTOpHBIX padoT), TaK KaK IPOITYCK OAHOI0, & TEM 00Jie€ HECKOJIbKUX
3aHATUI MOXET OCJIOXXHUTh OCBOEHHME pPa3JesIoOB Kypca. Ydaruecs Ui MOJTHOLEHHOTO OCBOCHHUS
JIOJKHBI COCTABJIATH KOHCIIEKTHI KaK MPU MPOCIYIINBAHUU €0 TEOPETUYECKON (JIEKIIMOHHOM ) YacTH,
TaKk U MpH MOATOTOBKE K MPAKTUYECKUM 3aHATHUAM. JKesaTenbHO, YTOOBI KOHCIIEKTHI JICKIUH U
CEMHHApPOB 3aIIUCBHIBAJIUCH B JIOTUYECKOM MOCIIEI0BATEIbHOCTH U3YUYEHUS Kypca U COJIEP/KaIiCh B
OJIHOH TeTpaau. DTo obecrieuuT OoJiee MOJHYIO MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHITUSAM, TaK
U CECCUOHHOMY KOHTPOJIIO 3HAHUH.

B xone nekumii mpenonaBaTeNb H3JIaraeT M PazbACHSAET OCHOBHBbIE, HaubOoJiee CIIOXKHBIE
MOHATHUSI TEMbI, a TAKXKE CBA3aHHbIE C HEH TEOPETHMYECKHE M MPAKTUYECKUE IPOOJIEMBbI, JaeT
PEKOMEHIALMU Ha CEMUHAPCKOE 3aHATHE M YKa3aHUS Ha CAMOCTOSITENIbHYIO padoTy.

[IpakTuueckue 3ausaTus (;1aboparopHbie paOOTHI) 3aBEPIIAIOT U3yUeHHUE HanOO0JIee BaKHBIX TEM
yueOHOM TUCHMIUIMHBI U CITy>KaT JUIs 3aKpeIUIeHUs] U3YYeHHOro MaTepuaa.

JunakTuueckue ey NpakTUIeCcKuX 3aHsATUH (J1TabopaTopHBIX padoT):

- yriayOneHue, cucreMaTu3anys U 3aKperuieHne 3HaHUH|, IpeBpallleHue UX B YOk 1eH!S;

- IPOBEPKA 3HAHUIA;

- IPUBUTHE YMEHHUN U HaBBIKOB CAMOCTOSATENIBbHOM padoThl ¢ yUeOHUKOM, CTaTheH U Mp.;

- pa3BUTHE KYJIbTYpbl peuH, (POPMHUpPOBAHHE YMEHHSI apryMEHTHPOBAHO OTCTaUBATh CBOIO TOUKY
3peHus, OTBeYasi Ha BOIIPOCHI JPYTUX CTYJAEHTOB U IPENOAABATES;

- YMEHHE CIylaTh IPYTUX, 33JaBaTh BOMPOCHI.

B 3aBUCHMMOCTH OT CTENEHM aKTMBU3AaLUU MHEMHYECKON WJIM MBICIMTEIBHON NEATEIbHOCTH
CTYJEHTOB (DOpMBI OPraHU3alMY CEMUHAPCKUX 3aHATUNH MOKHO pa3/IeNNUTh Ha JBa THUIIA:

1) penpoAyKTUBHBIN U 2) IPOTYKTUBHBIH.

PenpoyKTUBHBIM TUIl OpraHU3alUU 3aHATHUS TPENOoJaraeT, Ipexae BCEero, aKTUBU3ALUIO
MHEMHYECKHX CIIOCOOHOCTEH CTyZeHTOB. OHU JIOJKHBI 3aIlIOMHHUTB U ME€PECKa3aTh ONpeeeHHbIN
y4eOHBI MaTepuajd Ha OCHOBE Marepuayia JeKIud win y4dyeOHUKoB. [IpogyKTuBHBIN THII
OpraHU3alMK 3aHATHUS MPEAIONAraeT aKTUBU3AILIUIO MBICIUTEIBHBIX CIIOCOOHOCTEH CTYIeHTOB. OHU
JOJKHBI CPaBHUTD, IPOAHAIM3UPOBATh, 0000IINTE, KPUTUYECKU OLIEHUTH, CJIENAaTh YMO3aKIIOUeHHE
Ha OCHOBE YCJIBIIIAHHOTO WJIM IPOYUTAHHOI'O MaTepuaia.

Bun (popma) mpaktudeckux 3aHsITUN (1a0OpaTOPHBIX paboOT) ompeaensieTcsl coAepKaHueM
TEMbI, YPOBHEM TIOATOTOBKM CTYJCHTOB JaHHOW TIpyMIbl, HampaBlIeHHUEM U NpopHIeM HX
MOATOTOBKH, HEOOXOJMMOCTBIO yBSI3aTh IMpernoJaBaHUEe Yy4uyeOHOW IUCHUIUIMHBI C APYyTUMHU
JTUCLUUIUIMHAMH, M3y4aeMbIMH CTyJeHTaMH. Buj cemuHapa mpusBaH CHOCOOCTBOBaTh Hambolee
MOJIHOMY DACKpBITHIO COJEP)KaHUA U CTPYKTYpbl OOCYyX JaeMOll Ha HEM TeMbl, O0eCHeuuTh
HanOOJIBIIYIO0 aKTUBHOCTh CTYJICHTOB, pEIlIEHHE MTO3HABATEIbHBIX M BOCIIUTATENILHBIX 3a/1a4.

Haubonee pacnpoctpaneHHO# (HOpMOI TPAKTUUECKUX 3aHITHH MO (DU3UKE SBISCTCS PEIICHUE
pacueTHbIX 3a7a4. Tak Kak 3To OAMH U3 IPUEMOB 00YUYEHHUS, TOCPEICTBOM KOTOPOTr0 00eceunBaeTcs
OoJiee TIIyOOKOE W TOJHOE YCBOGHHE Y4YeOHOro Marepuaia 1Mo JUCIHUIUIMHE, TO OH 3aHUMAaeT B
¢uznyeckoM 00pa3oBaHUU BaKHOE MECTO. UTOOBI KadyeCTBEHHOT'O OCBOUTH IPEIMET, M3y4YeHHE
TEOPETUUYECKOTI0 MaTepHasa JOHKHO COUETAThCsl C CUCTEMATHYECKUM PELIEHUEM pa3IMyYHbIX 3a]1ad.
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JlaHHBII Kypc pa3BUBAET y yYaIIUXCsl YMEHHE pelaTh TCOPETUYECKUE U pacueTHBIE 3a1a4H, a
TaKke OOIIMe HMHTEIJICKTyalbHble YMEHHUS W HaBBIKM —  aHAJIW3UPOBATh, KOHKPETU3UPOBATh,
0000111aTh, MPUMEHSATH PHEMbI CPABHEHUSI.

Pemenue 3amad cnocoOCTBYeT OCO3HAHHMIO YYAIIMMUCS CBOEH COOCTBEHHOH IESTEIbHOCTH,
o0ecreynBaeT UX CaMOCTOSTENIbHOCTh U aKTUBHOCTD, (POPMUPYET YMEHUS PUMEHSTD MOJTy4YeHHbIE
3HaHUS B HECTAH/IAPTHBIX, TBOPUYECKUX 3aJJaHUAX. Y CTYJEHTOB TaKXke BOCIIUTBIBAETCS TPY10JII00HE,
LIEJIEYCTPEMIIEHHOCTh, Pa3BUBAETCSI UyBCTBO OTBETCTBEHHOCTH, YIOPCTBO M HACTOMYMBOCTH B
JOCTH)KEHUM IIOCTaBJIEHHOW Lieau. B mpouecce perieHus 3aiady peanu3yroTcs MEXIpeaAMETHbIe
CBSI3M, YTO IO3BOJIAET YYalMMCS I0OJIy4aTh LIEJIOCTHOE IPEACTABICHHE 00 OKPY’KAIOLIEM MHUPE C
LIEJIBIO MCIIOJIb30BaHMsI €ro B JaibHeHmei >kxu3Hu. VHTerpauus ¢ TeMH IpeaMeTaMH, KOTOpbIe
KaXXyTCsl CTYJEHTaM JIO0CTaTOYHO IPUBJIEKATEIbHBIMU, TO3BOJISET YCIEIIHO MOBBINIATh UHTEPEC K
¢Gu3uKu ¥ pa3BUBaTh MOTUBALIMIO €€ U3yyeHUs. VIHTerpupoBaHue ¢ NPUKIAJHBIMU JUCLUIUIMHAMU
pacKpbIBaeT BO3MOXHOCTH MTPAKTHYECKOTO IPUMEHEHHUS IPUOOPETAEMBIX 3HAHUH.

CamocrosTenbHas  pa0oTa  yyamuxcs — sBIsSeTCs — BakHeimed  gopmoit  yuyeOHo-
[03HaBaTeNbHOrO npouecca. Llenap 3agaHuii UIsi caMOCTOSATENbHOM pPabOThl — 3aKpenuTh MU
paclIMpuTh 3HAHUS, YMEHHs, HaBBIKM, MPUOOpPETEHHbIE B pe3yJbTaTe HM3Y4YEHHs UCLMIUIMHBI,
OBJIAJIETh YMEHHEM HCIIOJIb30BaTh IIOJIyYEHHbIE 3HAHMUS B IPAKTUYECKOM padoTe; MNOJy4YUuTh
[IEPBUYHBIE HABBIKU MTPO(HECCUOHATIBHOM EATEIbHOCTH.

3agaHus ISl CAMOCTOSITENIbHON paOOThI BBIITOJIHAOTCS B TUCBbMEHHOM BH/JIE€ BO BHEAYAUTOPHOE
Bpems. Pabora 0KHA HOCHTH TBOPYECKUH XapakTep, MPH €€ OILEHKE MpernojaBareib B MEPBYIO
ouepesib OLIEHUBAET 00OCHOBAHHOCTb U OPUTMHAIBHOCTD BBIBOJOB. B nmucbMeHHOM paboTe mo teme
3aJlaHusl yyalluiicss JOJDKEH IOJIHO M BCECTOPOHHE PAacCMOTPETh BCE AaCHEKThl TEMbI, UYETKO
copMyIMpOBaTh U apryMEHTHPOBaTh CBOIO IMO3MUIMIO IO HCCIEIyeMbIM BolpocaM. BriGop
KOHKPETHOTO 3aJaHusl JJIsl CaMOCTOATEIbHOW pPAabOThl MPOBOJUT MPENOAaBATENb, BEIYLIUN
MPAKTUYECKHE 3aHATHS B COOTBETCTBUU C NIEPEYHEM, YKAa3aHHBIM B IJIaHAX MPAKTUUYECKUX 3aHATHUI.

Obwue npasuna binOIHEHUS NUCOMEHHBIX pAOOm

Ha mnepBoM 3aHATHUM CTYAEHTHI JOJKHBI OBITh HPOMH(OPMUPOBAHBI O HEOOXOAMMOCTH
cOOIOICHNSI HOPM aKaJIeMUYeCKOW 3THKM W aBTOPCKUX IMpaB B xoJe o0ydeHus. B uacTHOCTH,
IIPEIOCTABIIAIOTCS CBEICHU:

- oOutast ”HGoOpMaIus 00 aBTOPCKUX MPaBax;

- MpaBWJia IUTUPOBAHUS;

- MpaBuia 0OPMIIEHHUS CCBIJIOK;

Bce nmMetonyecs B TEKCT€ CHOCKHU TIIATELHO BBIBEPSIIOTCS U CHA0XKAIOTCS «aJApECaMm.

HenomyctuMo BKIIIOYaTh B CBOIO PabOTY BBIIEPKKU M3 PabOT JIPyrUx aBTOPOB 0e€3 yKa3aHUs
Ha 3TO, MEepPEeCcKa3bIBaTh UyKYI0 paboTy OJM3KO K TEKCTy 0€3 OTCHUIKHM K HEW, UCIIOIb30BaTh UyXKHE
uzaeu 0e3 yka3aHus IepBOMCTOYHHUKOB (3TO KacaeTcs U nHdopmaruu, HailienHoi B UnTepuerte). Bee
ClIly4aH IjIaruata JI0JKHBI ObITh HCKITIOYEHBI.

CIucoK HCMOJIb30BaHHOM JIMTEpATyphl JOJDKEH BKIIOYATh BCE HCTOYHUKHM HH(OpMAIH,
M3y4YeHHbIE U TpopabOTaHHBIE CTYJEHTOM B MpOIECCE BBINOJHEHHUS padOThl, U JOKEH OBITh
coctaBieH B coorBerctBUM ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduueckass ccopuika. OOmme
TpeOOBaHUs U MPaBUIIAY.

N3yuenne obmeoOpa3oBaTenbHOW  yueOHOM  aucuuruimabl  «®Dusnka»  3aBepuiaercs
MoABEJICHUEM HWTOTOB B (Qopme audepeHIIMPOBAaHHOTO 3adeTa B paMKaxX IMPOMEKYTOUHOU
arrectauuu cTyaeHtoB B mpouecce ocBoeHuss OIIOIT CIIO ¢ momyueHHeM CpeaHero oOIIero
obpazoBanus (IITICC3).

7 OIEHOYHBIE CPEACTBA IS KOHTPOJIA YCIIEBAEMOCTHU

7.1. Kputepumn OnleHKH 3HAHU A

O00011IeHHas OlIEHKA KOMIIETEHIIUN

Orenka bann (2-5 6anioB)




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 TEKYIlel 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

- MUCbMEHHBIN KOHTPOJIb

- 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 B3auMOACHCTBYIOUIUX 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 ymenvwumes 6 100 pas, ecnu:

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 (PU3HKH, KOTOPas U3y4aeT 3aKOHOMEPHOCTH MEXaHUUECKOTO ABMXKEHUS U
MIPUYMHBI, BBI3BIBAIOIINE UIIH U3MEHSIOIINE 3TO JTBUKCHHE.

1) Mexanuueckoe 0gudiceHue —

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

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 MPSMOIHHEHHOE ABIKEHIE — IBUIKEHUE, TPH 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 pagHoyckopeHH020 NPAMOTUHEUHO20 0BUINCEHUS: PopMYLa

12)Dopmyna ckopocmu npu pagHoOyCKOPEHHOM O8UNCEHUU. hopmyna

13)3axon pasnozameodneHH020 NPAMOIUHEUHO20 0BUNCEHUS: (hopmYIa

[TpumepHBIe BOMPOCHI TSI KOHTPOJISt CAMOCTOSITETTHHON paOOTHI:

14) @opmyna ckopocmu npu pagno3ameoieHHOM 08UNCEHUU: 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 msicecmu — 2pagumayuoHHas cuia, oeticmeayiowas Ha meino. [? Jpopmyna

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

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 JJIs1 IPOBeIeHUs POMEKYTOYHOM aTTecTanuu (qud. 3a4er)

1.  OcHOBHBIE BUJIbI MEXAHUYECKOTO JABMKEHHMS. 3aKkoHbl HptoTOHA. 3akoH BecemupHOro

TATOTCHUS.

AN

Nuepuus. 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 BemiecTBa. Juddys3us B pa3nuuHbiX cpeaax. BiaxHocTh BO3ayXa.
3akon Kynona. Dnektpudeckoe mnoisie. Hamnpspkennocts. Cynepno3unus mnosied. JInauu
HaIpsKeHHOCTH. [I0TOK HaNpsAKEHHOCTH.

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

JudnekTpukn B asieKTpocTatudeckoM 1osie. IlonsipHble M HENOJSPHBIE HUAIEKTPUKH.
[Tonsspu3anus AMAIEKTPUKOB. DIIEKTpUUECKast UHIYKIUS. J{nanekTpuyeckas IpoOHULaeMOCTh
Y BOCIIPUUMYHUBOCTb.

IIpoBOIHUKY B 31€KTpOCTATUUECKOM MoJe. [loTennuan, HanpsyKeHHOCTh, INIOTHOCTh 3apsja.
OnektpoeMkocTb. Konaencatopel. CoenMHEHHE KOHJIEHCATOPOB. EMKOCTH IIOCKOIO
KOHJIEHCATOpa. DJIEKTPUUYECKOE M10JIE B KOHJIEHCATOPE.

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

[TocrosiHubI  2nekTpuueckuid  ToK. 3akoH Owma. Comnporusienue. 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.

HevictBue monst Ha Tok. Cuna Amnepa. Teopema o nupkymsiiuu MarHuTHoro modsi. Iloie
IPSIMOIO U KPYroBOTO TOKOB. MarHUTHBIM MOMEHT KOHTYpPa C TOKOM.

Cua Jlopenna. JIBuxeHue 4acTuilbl B OJHOPOJTHOM MarHUTHOM TIOJIE.

OnexkTpoMarHuTHas MHAyKOus. 3akoH Papanes. B3aumnas wunaykumsa. CaMOMHIYKIMSL.
Koadduunentsr B3auMHOM uHAYKIUH. HWHIYKTMBHOCT. MHIYKTHBHOCTH COJIEHOMJA.
Tpanchopmarop. DHeprus MarHUTHOTO MOJIS.

IIepemeHHBIH 35IeKTpUYECKUi TOK. IHIYKTHBHOE, EMKOCTHOE Y PEaKTUBHOE COIPOTUBIICHUSI.
Bekropnas auarpamma HanpspbkeHuid. [lonHoe conporuBienne. Pe3oHaHc HanpsHKeHUM.
MontHoCTh B IIENHU EPEMEHHOTO TOKA. /[eHCTBYIOIKE TOK U HAIIPSIKEHUE.

3aKoHbI reoMeTpuuecKkoi onTuku. Buasl muH3. [locTpoenne n300paxeHust B TOHKOW JIMH3€E U
3epkajie. AOCOJIIOTHBIN U OTHOCUTEINIBbHBIN MOKa3aTeIu MPeIoMIICHHUS.

®opmyiia yBenuueHus TUH3bl. OnTudeckas cuia JnH3bl. @opMyia TOHKOM JIMH3HL.

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

Hucnepcus. Judpakuus. Uatepdepennus. [lonspuzanus.

KopmyckynsipHo-BOTHOBOM Ayanusm.

CriennanpHast TeOpHUs OTHOCUTEIbHOCTH DiiHITeiiHa. [IpeoOpa3oBanus Jlopenua.

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

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

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

Teneckonsr u o6cepparopun, MKC.

Teopun npoucxoxaeHus Beenennoil. OBomonns BeeneHHOM.



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

Yactb 1. (Boibepume gepuvlii 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 IBUKCHUS A vajc 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€ TOT'0 ke 0ObeMa U IpH ToM ke aBieHuu? (Boxopoa v a30T cuuTath MiealbHbBIMU
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 OKOHYAHMUIO MpOIiecca IIaBIeHus?

A. 5 b6, B3 TI.7.

5. Ha pucynke 1.02 uzobpaxeHa 3aBUCUMOCTh aMILIATYIbI
YCTaHOBUBIIIHNXCS KoneOanuii MasTHUKA oT JaCTOTHI
BBIHYXJaloIIe Ccuibl (pe3oHaHCHas KpuBas). OTHoIIEHHE
aMIUTUTYIBl ~ YCTAHOBUBINUXCS ~ KOJIeOAaHWW  MasTHHKA  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 MHAYKIIMU MArHUTHOTO IIOJIA TOKA HAIIPaBJICH

A. BEpTHKAIBHO BBEPX T

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

7 Ha pucynke 2.03 n300pakeH MPOBOJOYHBIA BUTOK, IO KOTOPOMY TEYET SJICKTPHUSCKUN
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 VYrois nageHus cBeTa HA TOPU3OHTAIBHO PACIOIOKEHHOE IIJIOCKOE
sepkasio paBeH 30°. Kakum OyneT yroa majaeHus CBETOBOTO Jiy4a OT
HENOJIBUKHOIO HMCTOYHUKA, €CIIM NOBEPHYTh 3epkayio Ha 10° Tak, Kak
MOKAa3aHO 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 Bcemuproeo msieomenus 0611 OTKpBHIT 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
MEXIy BCeMU TelaMu BcelleHHOM IeiCTBYIOT CHIIBI NPUTSHKEHHs (TPaBUTALMOHHBIC 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
JBUKEHHUS TUJIAHET, OTKPBITBIX acTpoHoMoM HMorannom Kemnepom B Hauane XVII Beka, u aathb
KOJMYECTBEHHOE BBIPAKCHHUE ISl TPABUTAIMOHHBIX CHWJI. 3Has, KaK JIBUKYTCS IUIaHeThl, HproTOH
XOTeJI ONPEENINTh, KAKUE CUJIbI Ha HUX JAEHCTBYIOT. Pemenue 3toil 3anaun u npuseno HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TSTOTEHUSI.

Bce tena nputsaruBarotcs Apyr K APYry ¢ CHIOW, IPsIMO NPONOPUHMOHATBHOM UX MaccaM U
00paTHO MPOMOPIMOHATEHON KBAJIPATy PACCTOSIHUS MEXIY HUMH:

m,m,

F = G—Rz

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

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 BCEMUPHOTO TATOTEHUS U 3aKOHOB JUHAMUKH.

Kaxnp1it npeamet Bo BeeneHnHo BO3I€MCTBYET Ha IPYTroM NpeIMET, OHHU MPUTATUBAIOT JPYT
JIpyra. DTO Ha3bIBAETCS CUJION TSHKECTH, WU rpaBuTarued. Cuiia MpUTSHKSHUsI, WIH TPaBUTAIIHS,
3aBUCHT OT JIBYX (DaKTOpOB.

Bo-miepBbIX, 3TO 3aBUCUT OT TOT0, CKOJIBKO BEIIECTBA COJIEPKUT OOBEKT, TENO, MpeaMeT. Yem
OoJbIIIe Macca BEIIeCTBa Tella, TeM CHIIbHEW rpaBuTaius. Eciau Teno obnamaer ouyeHb HEOOMbIION
Maccoil, ero rpaButanus Maia. Hampumep, macca 3emiu BO MHOTO pa3 Oosbie macchl JIyHBI,
Mo3TOMY 3eMJisi UMEET OOJBIIYIO CUITY TsDKECTH, 4yeM JIyHa.

Bo-BTOpBIX, cHila TSDKECTH 3aBHUCHUT OT PACCTOSHUS MEXAy Teinamu. YUem Omke Tena
HAXOAATCS APYT K IPYTy, TeM cuja MpUTHKEHUs Oombine. Uem oHM mamnblie APYT OT ApYyra, TeM
rpaBUTALMsI MEHBIIIE.

CobOcTBeHHOE TpaBUTAIMOHHOE Tone JIyHBI ompenenser yCKOpeHHe CBOOOIHOTO
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 83aUMHbIM NPUMANCEHUEM MeNHCOY O8YMSL AMOMAMU (UIU SPYNNAMU AMOMOB).
Ecnu b1 nonooxcume 0ea mauuxa na cmoin, medxncoy HuMu Oyoem npumsdiceHue, HO Kpatine ciaboe.
Ecnu mauuku eeipacmym 00 pasmepog 3emiu, COOmeemcmeeHHo, Cula 803pacment MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obradarom, Kax npasuio, Kpynuvie 00vbeKmvl, 0bpasyroujue
epasumayuontnoe noie. bnacooaps emy, Mvl modxcem xooums no 3emie, a cama nianema
yoepoicusaem ammocepy. Ha Jlyne epasumayus crabas, nosmomy ammocghepy Huue2o He 0epiucum.
H3zyuenue epasumayuu, 6 cuny ciabocmu ee npossienus (MoabKo 8 MaKpomMacumaoax), npoxooum
Kpatihe cnodcHo. Ecmb MHeHue, umo KEaHmosas meopus 2pasumayui nomModicem o00beOUuHUums
B0€0UHO 6Ce, YMO Mbl 3HAEM O PYHOAMEHMANbHBIX CUNAX U Mamepuu 60 BcenenHoil.

9. OBYYEHHME CTYJAEHTOB-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 300POBbA npeayCMOTPCHBLI
o0Opa3oBaTeNbHble TEXHOJOTHH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHHE 3/I0POBbS TaKUX
T,
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PELIEH3UA
Ha pabouyio nporpammy no aucuumaHe «Ou3HKa»
42.02.01 Pexnama

Pabouas nporpamma mo mucummiube «Ouznkay 1A CTYAEHTOB (paKy.bTera
HMHCTIO ®I'BOY BO «Ky6I'V» cocTasnena B COOTBETCTBHE C MPUMEPHOM Nporpam-
Moii PTIO, pexomennosannoe ®epepanshoe rocyaapcTBeHHOe OropkeTHoe 00pa3osa-
TEJILHOE YUpEXNEeHHE NOMOHHTENBHOrO npodeccHoHanbHoro o6pasopanus «HCTHTYT
Pa3BuTHA npodeccuonansHoro obpasosanusa» (GPI'EOY IO «UPIIO») nHa 6Gase oc-
HOBHOro obwero 06pa3oBaHus ¢ mojyueHHeM cpeaHero obuero obpasopanus. [Ipo-
FPamMMa cocTaBieHa B NOJIHOM COOTBETCTBHH C TPEGOBaHMAMH YueGHOro MiaHa 1o cre-
uransHocth 42.02.01 Pexnama.

B paccmarpusaemyio PI1J1 BIOTIOUEHBI ClIEIYIOLIME HEMEHTHI:

28.  O6nacts NPUMEHEHHs POrPaMMBL.

29.  Mecro aucuummuse B crpykrype [TTICC3.

30. Llenu v 3anaum qucuumminst «@usukay,

31.  Conepxanne mucummuiabl « Dusuxay CTPYKTYPHPOBAHO 1O BHAAM Y4eOHBIX
3aHATHH C yKa3aHWEM MX 0OBEMOB.

32.  Pacuer BpeMeHH B mporpamme COOTBETCTBYET 00bEMY UacOB, OTBEAEHHOMY Ha
H3y4YEHHE JMCLIMILTHHEI 10 Y9eOHOMY IUIaHy.

33.  IlpencrasneH TemaTHyecKHil TNaH JEKUMH M NPAKTHYECKUX (ceMuHapCKHX)
3AHATUH.
34. YkazaHo yyeOHO-MeTOAMUECKOE OfecnedenHe MMCLMIUIMHBL, B TOM YHCNE: -

NepeueHb OCHOBHOH M JONOJHMTENBHOH JMTEPaTyphbl, JJEKTPOHHBIX DECYPCOB -
METOMMYECKHE  DEKOMEHZAUMH  (MaTepuanbl) MpPEMNoJaBaTeNiO, METOMHYECKHE
PEKOMEHALMH CTYAECHTAM.
35. YkazaHs! GopMBI TEKyILEro, IPOMEXYTOYHOr0 H HTOFOBOLO KOHTPOJIA.
36. B mpuioxeHHH k nporpaMme npHBeNeHs! HOHABI OUEHOUHBIX CPEACTB (POC):
BOMPOCH! /U1 CAMOKOHTPOJIA H MPOBEPKH KayeCTBAa 3HAHMii CTYNEHTOB, METOIHYECKHE
PEKOMEHAAUMH MO TPOBEAEHHIO JIEKUHOHHBIX, NPAKTHUECKHMX M CAMOCTOSTEIbHBIX
JaHATHH,

HepocraTiu He BhIsABJIEHBI.

PIIJ1 «@usukan moxer GbiTh PEKOMEHAOBAHA JUIA HCIONB3OBaHHA B 06pa30Ba-
tensHOM npouecce MHCIIO OI'BOY BO «Ky6I'V».

Peuensenr:

.0. 3aB. Ka(peapoi reohr3nyeck1x
METO/I0B NMOMCKOB U pa3Belkd «KyOl 'Yy,
KaHAKAAT TCXHUYECKHMX HAYK, JOLEHT )" E.M. 3axapuenxo



PELLEH3HUSA
Ha pabouyio nporpaMmy no aucuHILIHHe «DHINKaY
42.02.01 Pexnama

Pabouas nporpamma no mucummuinne «Du3nka» Lis CTYAEHTOB (haKysibTeTa
HHCIIO ®I'BOY BO «Ky6I'Y» cocTaBnesa B COOTBETCTBHH C MPHMEPHOH Mpo-
rpammoii MIPT1O, pexomennosannoe deaepanbHpiM rocy1apcTBEHHBIM aBTOHOMHBIM
yupexaennem «Mucturyta passutia npodeccuonansHoro obpasosanus»y (PIBOY
ATO «HUPIO») na 6aze ocHoBHOro 06wIEro o6pa3oBaHus C MOJYYEHHEM CPeJIHEero
obwero o6pa3osanus. [porpaMma cocTaBneHa B NOJTHOM COOTBETCTBHH C TpeGoBa-
HHAMH yuebHoro nnaxa no cneunansHoctH 42.02.01 Pexnama.

Pabouas nporpamma npeanonaraeT pacnpefie/ieHHe TEM M H3yueHHE MaTe-
pyana no pasgenaM. I'paMOTHO CTPYKTYpHpOBaHa, U OXBaThIBAET BCE AKTyabHbIC
HanpaBJ€HUA MO AHCUMIUIMHE HA CErOAHALIHMI ACHb.

Bce pasznenst paGoueit nporpaMMbl B MOJIHOH Mepe oTBedaloT TpeboBaHHAM K
PE€3ynabTaTaM OCBOEHHA YUeOHOH AWCUMIUIMHBI B COOTBETCTBHM C NPUMEPHOH Mpo-
rpammoii MPTIO, pekomennoBanHoe DenepanbHpiM rocy1apCTBEHHBIM aBTOHOMHBIM
yupexnaeHueM «MuctuTyTa passaTHa npodeccHonansHoro obpasopanus» (GPI'BOY
ATIO «MPIIO»). Kaxawii pasaen mporpaMmsl packphlBaeT paccMaTpHBaeMble BO-
MPOCHI B JIOFHYECKOH MOC/IEI0BATENLHOCTH, ONpeieNiseMOoil 3aKOHOMEPHOCTAMH 00Y-
YEHHUA CTYOEHTOB.

Jis 3akpenieHHs TeopeTHyecKHX 3HaHWi, (JOPMHPOBAHHMA YMEHHIi W HaBbI-
KOB CTYIEHTOB NPEAyCMaTPHBAIOTCA KaK ayAWTOPHbIE, TAK U CaMOCTOSTE/bHbIE 3a-
HATHA. KonH4yecTBo ayAMTOPHLIX 3aHATHH M BHEAYMTOPHOH paboTHl CTYJEHTOB CO-
OTBETCTBYET TpeOOBaHMAM yueOHOro IuiaHa.

KonTpons ¥ oleHka pe3ynsTaToB 0CBOEHHs Y4eOHON AMCLIMILTHHBI OCYILECT-
_ BJIAIOTCA B CTPOrOM COOTBETCTBHHM C TPeOOBaHMAMH yueGHOro IuiaHa no AHCLHIUIH-
He. PaspaboranHbie U nmpeuiaraeMele B mporpaMme (pOpPMBI, H METO/bI, MO3BOMIAIOT B
MOJIHOH Mepe OCYIIECTBIATh KOHTPOJIb H OLEHKY pe3ynbTaToB obyueHHs (OCBOEH-
HBIX HABBIKOB H YMEHHi, YCBOCHHBIX 3HAHHIA).

[lepeyeHb pekomeHayeMbIX yueOHbIXx u3nanuii, MHTepHer-pecypcos, ocHOB-
HOW JIMTEpPaTyphl BKIIIOYAET aKTyalbHbI€ HCTOYHUKH, K KOTOPbIM y CTYIEHTOB MMe-
etcs ¢cBOOOAHBIA AOCTYN.

Jlannas pabouyas nporpaMma MOKET ObITh PEKOMEHIOBAHA Ul M3Y4EHHS
avcuuninHel «Pusukay Ha dakyasrere UHCIIO OGI'BOY BO «Ky6I'Y».

PeuenseHrt:

3aBeayowuii kadeapoi

Terno HEepreTHKH U
Terutorexuuku «Kybl TY»,
KaHKJaT TEXHHUYECKHUX HayK, 0Ll

E.B. Kouapsu
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