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1. MACIIOPT PABOYEM ITPOT' PAMMBI YYEBHOM JUCHUIIIUHBI «®U3UKA»

1.1. Ob6aacTh NpUMEeHeHHs MPOTrPaMMBbI

Pabouast mporpamma yuebHol maucuurimabl bJ[.07 dusuka paspaborana sl CTYIESHTOB
crenranbHocTU 35.02.13 I14enoBoACTBO B Ka4eCTBE MPUMEPHOM MpOrpamMMbl JJis peanu3aiuu
OCHOBHOH MpodeccrnoHanbHON 00pa3oBarenbHOil mporpammbl CITO Ha 6a3e 0CHOBHOTO 001IeTO
00pa3oBaHMs C TOJYYCHHEM cpeiHero oomiero oopazoBanus (mpoTokos Ne 3 ot 21 uromns 2015 .
Perucrpanmonnsiii Homep peuensuu 384 ot 23 utons 2015 r. ®DI'AY «DUPO»); ¢ BHECEHHBIMU
U3MEHEHUSAMHU,  peKOMeHJOoBaHHbIMU  DenepaibHbIM  TOCYAAPCTBEHHBIM  OIOJIKETHBIM
00pa3oBaTEeNbHBIM YUPEKICHHEM JIOTIOJHUTEILHOTO MPO(ECCHOHATBHOTO 00pa30BaHUs
«MHCTUTYT pa3Butus npodeccuonanbHoro odpazopanus» (OPI'BOY AIIO «MPITIO») ¢ yuetom
[IpumepHO# OCHOBHOI1 0011€00pa30BaTEILHON MPOrpaMMBbl CPETHETr0 00IIero o0pa3oBaHUA,
0I0OpEeHHON pelmieHrueM (QeIepalbHOTO y4eOHO-METOANYECKOro OOBEAMHEHHUS 10 OO0IIeMy
obOpazoBanmuio (mpotokoi oT 28 uroHsA 2016 1. Ne 2/16-3), ¢ yuetom yrounenuidt ®I'AY «OHUPO»
(mpotokon Ne3 ot 25 mast 2017 1.)

1.2. Mecto y4yeOHOW MUCHMIUIMHBI B CTPYKType NpPOrpaMMmbl IOJATOTOBKH
CIIeMAJINCTOB CPe/IHero 3BeHa:

YueOnas gucuumiinHa «®Pusnkay sBiIgeTCd Y4YeOHBIM MPEAMETOM [0 BBIOOPY U3
obsi3arenpHONM mpeaMmeTHol obnactu  «EctectBennble Haykum» DPI'OC cpemnero o0mero
oOpa3oBaHus.

Juctummaa «Pusnkay u3ydaercs B 00meodpasoBaTeibHoM nukire yaeonoro OITOIT CITO
Ha 06a3e OCHOBHOT'O 00IIer0 00pa3oBaHus ¢ MOJIYyYSHHEM CPEIHEro o01iero o0pa3oBaHus.

Mecto yueOHO#l aucuurnHbl «dusuka» - B coctaBe o0I1e00pa30BaTEIbHBIX YUEOHBIX
JUCIUIUIMH 10 BbIOOPY, (QopMHUpyembIX U3 00s3aTeNnbHBIX NpeAMeTHbIX obmacteir OI'OC
cpeanero obmiero obOpasoBanus, g crenuanbHocTeit CIIO coorBercTBYyROHEro mpoduis
PO eCCHOHAITBHOTO 00pPa30BaHUs.

ITpu OCBOCHHH CIIELIMATIbHOCTEN CIIO €CTECTBEHHO-HAYYHOI'O npoduist
npodeccruonansHoro obpazoBanus (usuka nzydaercsa Ha npoduibHoM ypoBHe PI'OC cpennero
o01miero oopa3oBaHusI.

1.3. Hesn u 3a1a4u y4eOHOH AUCHMIIMHBI — TPeOOBAHMS K Pe3yJbTaTaM OCBOEHHA
AUCHMILINHBI:

Conepskanue nporpaMmMmbl «Du3uKay HAMPaBICHO HA TOCTHKEHUE CICTYIONIUX Yyeell.

— OCBOEHME 3HaHUM 0 PyHAAMEHTaIbHBIX (GU3NYECKUX 3aKOHAX U MPUHIUIAX, JIEKAIINUX B
OCHOBE COBPEMEHHOW (u3Mueckoll KapTUHBI MUpa; Haubojiee BaXXKHBIX OTKPBITUIX B 00JacTu
(bU3MKHM, OKa3aBIIMX OIpENeNaIollee BIUSHUE HAa Pa3BUTHE TEXHUKH M TEXHOJOTHH; METOJaX
HAy4YHOTO TO3HAaHUS IPUPO/IBI;

— OBJaJICHWE YMEHHUSIMH TPOBOAUTH HAOMIOJEHUS, TIUIAHUPOBATh W  BBHIMOJHATH
SKCIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJIENH, MPUMEHSTh MOJIYYEHHBIE 3HAHUS IO
¢buzuke 1 OOBSICHEHHS pPa3HOOOpa3HBIX (U3MYECKUX SBICHUHW W CBOWCTB BEIIECTB;
MPaKTUYECKH HCII0JIb30BaTh ¢busnueckue 3HaHUS; OLICHMBATh JOCTOBEPHOCTD
€CTeCTBEHHOHAyYHOU HH(pOpMalnu;

— pa3BUTHE MTO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
B TIpoliecce MPHOOpPETeHHs 3HAHMM W YMEHHH MO (HU3UKE C HCIOJIB30BAHUEM PAa3JIMYHbBIX
HMCTOYHUKOB WH(OPMAITUU U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA,

— BOCNHTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAaHHMS 3aKOHOB MPUPOJBI,
UCIIONIb30BAaHUS JIOCTIDKEHUN (U3UKKM Ha Onaro pa3BUTHS YENOBEYECKOW IHMBHIIM3AIINM;
HE0OXOIMMOCTH COTPYIHUYECTBA B MTPOLIECCE COBMECTHOI'O BHITIOJHEHUS 33/1a4, YBaXKUTEIBLHOTO
OTHOLICHHST K MHEHHIO ONIOHEHTa IMpH OOCYXIEHHHM TMpoOJIeM eCTeCTBEHHOHAYYHOI'O
COJIep>KaHMsl; TOTOBHOCTH K MOPaIbHO-3TUYECKON OLIEHKE HCIOIb30BaHMUS HAYUHBIX JOCTH)KEHUH,
4yBCTBA OTBETCTBEHHOCTH 32 3aLLUTY OKPYXKAIOLIEH Cpebl;



— HCHOJb30BaHUE MPHUOOPETEHHBIX 3HAHUI U YMEHMU 7Sl PeIICHHUs MPAKTUUYECKUX 3a]a4
MOBCEJTHEBHOIN JKM3HHU, oOecredyeHuss 0e30MacHOCTH COOCTBEHHOW IKM3HH, pallMOHAIBHOTO
IIPUPOJIOIIOIB30BAHUS U OXPAHBI OKPYKAIOLIEH cpesibl U BO3MOKHOCTh IPUMEHEHHUS 3HaHUH pU
pelIeHNH 3a/1a4, BOSHUKAIOLINX B MOCIEAYIONIEH TPOopeCCHOHATBHON AeATEIIbHOCTH.

OcBoenue conepkaHust yueOHOH AUCHUILIMHBI «DHU3uKa) 00ecreunBaeT 10CTUKEHNUE
CTYJIEHTAMHU CJEIYIOLIMX PE3YJIbTaTOB:

JIUYHOCIMHBIX:

— YYBCTBO TOPJOCTH M YBa)KEHUS K HCTOPUH U JOCTIKEHHUSIM OT€YECTBEHHON (PU3UIECKOM
Hayk{; (U3MYECKU TPaMOTHOE IOBEJIEHHE B MPO(ECCHOHAIBHON AEATENILHOCTH U OBbITY IpHU
oOpanieHnu ¢ npudopamMu U yCTPOICTBaMU;

— TOTOBHOCTb K MPOAOJDKECHUIO 00pa30BaHMsI M MOBBIICHHUS KBaTU(UKALUU B H30paHHOM
poeCCUOHATILHOMN IEeATENFHOCTH U 0OBEKTHBHOE OCO3HAHKE POJIU (PU3HMUECKUX KOMIIETCHIINN B
3TOM;

— YMEHHE HCIOJb30BaTh JOCTHXKEHHS COBPEMEHHOH (pr3nyeckod HAyKu U (PU3HYECKHUX
TEXHOJIOTUI Ui TOBBIMICHUSI COOCTBEHHOTO MHTEIJICKTYAJIbHOTO PAa3BUTHS B BBIOpaHHOU
poecCHOHATILHOMN 1EATEIbHOCTH;

— YMEHHE CaMOCTOSTEIbHO J0ObIBaTh HOBBIE JUIsl ce0s1 (pu3nuecKue 3HaHMsL, UCIIONIb3Ys IS
3TOrO JIOCTYIHbIE HCTOYHUKH HH(POPMALIUH;

— YMEHHE BbICTpauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOLIEHHS] B KOMAHJIE€ IO PELIECHUIO
00ImMX 3a7a4;

— YMEHHE YNpaBisATh CBOEH MO3HABATEJILHON AESTEIbHOCTHIO, IMPOBOJUTH CaMOOLIEHKY
YPOBHSI COOCTBEHHOT'O UHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMenHbIX:

— HCIIOJIb30BAHME PA3JIMYHBIX BHJIOB I[103HABATEIbHON JIEATENBHOCTH JUISl PELICHUS
¢bu3nyeckux 3a/1a4, IPUMEHEHNE OCHOBHBIX METO/I0B IO3HaHMs (HaOIr01eH s,

— OIHUCaHMs, U3MEPEHUS, SKCIIEPUMEHTA) JUIsl U3yYEHUS Pa3JIMYHBIX CTOPOH OKpY’Karolen
JIEHCTBUTEIIFHOCTH,

— HCMOJb30BAHUE OCHOBHBIX HHTEJUIEKTYaJbHBIX ONEpalMid: TOCTAHOBKU 3a/ayH,
¢dbopMyIMpOBaHUS THUIOTE3, aHajIM3a M CHHTE3a, CpPaBHEHUs, 00OOILIEHMs, cHCTeMaTHU3alluy,
BBISIBJICHUSI IPUYMHHO-CIIEICTBEHHBIX CBSI3€H, TOMCKa aHAJIOTOB, (POPMYIUPOBAHUS BBIBOJIOB JIJIS
U3YUEHHs] PA3IUYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBIECHHM M MPOLIECCOB, C KOTOPBIMHU
BO3HHUKAET HEOOXOAMMOCTh CTAJIKUBATHCA B PO ecCuOHAIBbHOM cepe;

— yMEHME I'€HEepUpOBaTh UJEH U ONIPENIENATh CPEACTBA, HEOOXOJUMBIE JIISl UX peaTn3aluy;

— yYMEHHME UCHOJb30BaTh pA3JIMYHbIE HCTOYHUKM JUIS MOJIy4e€HUS (PU3NYECKOU
nH(pOpMalIHY, OLIEHUBATh €€ IOCTOBEPHOCTH;

— YMEHHe aHAJIM3UPOBATh U MPECTABIATh HH(POPMALIMIO B Pa3IMUHBIX BUJAX;

— yMeHHe MNyOJIMYHO NPEICTABIATh Pe3yJabTaThl COOCTBEHHOI'O MCCIENOBAHUS, BECTH
JTUCKYCCHUH, JIOCTYIHO W TapMOHHUYHO COYeTasl coJepkaHue M (OpMbI IpeacTaBIsieMoi
nH(popMaLnu;

npeomemmuuix:

— ¢c(hOpMHUPOBAHHOCTb MPEACTABICHUN O POJIH U MecTe (PU3UKH B COBPEMEHHON HayyHOMN
KapTHHE MHUpa; MOHUMaHHe (PU3NYECKOI CYITHOCTH Ha0t0JaeMbIX Bo BeeneHHol siBieHuit, ponu
¢bu3uku B GOpMHPOBAHUU KPyrozopa u GyHKIIUOHATHHOW TPAMOTHOCTH YE€JIOBEKa /ISl PEIICHUS
MPAKTUYECKHX 33/1a4;

— BIJIQJICHHE OCHOBOIMOJAralmUMU (QU3NYECKUMH TOHATHSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMH U TEOPHUSIMH; YBEpEHHOE UCIOIb30BaHUE (PU3UUECKON TEPMUHOIOTMU U CUMBOJIUKHY;

— BIJIQJICHHE OCHOBHBIMH METOJAaMM HAy4YHOI'O MO3HAHUS, MCIONb3YEMbIMH B (HU3UKE:
HaOJI0ICHNEM, OTTMCAaHUEM, H3MEPEHHEM, SKCTIEPUMEHTOM;

— yMmeHHsl 00pabaThIBaTh pe3yJbTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTb MEXKIY
(bu3MYECKUMHU BEIMUYNHAMU, OOBSICHSTD MTOJIyY€HHBIE PE3yJbTaThl U A€TaTh BHIBObI;

— chOpMHPOBAHHOCTh YMEHUS pemaTh (hpu3ndecKue 3a1a4H;



— c(opMHpPOBaHHOCTH YMEHHUS IPUMEHSTH IMOTYYSHHbIE 3HAHUS 1JIs1 OOBSCHEHUS YCIOBUN
MpOTeKaHus (PU3WYECKUX SBICHUM B TMpUpone, NMpodecCHOHAIbHONW chepen sl MPUHSTHS
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOM KU3HU;

— copmupoBaHHOCT,  COOCTBEHHOM TMO3ULMKU 1O OTHOUICHHIO K  (U3MYECKOM
nH(pOpMAaIINH, TTOTYy9aeMON U3 Pa3HBIX UCTOYHHUKOB.

1.4. IlepeyeHb NMIAHMPYEMBIX Pe3yabTATOB O00Y4YeHUS MO AUCHMILINHE (NepevyeHb
¢GopMupyeMbIX KOMIIETEHIN)
He npedycMOmpeHo.

2. CTPYKTYPA U COAEPXKAHUE YYEBHOM JUCHUIIINHBI

2.1. O6beM y4eOHOI TUCIUILTHHBI U BU/IbI Y4e0HO#i paboThl

" Bcero Cemectpsl

By yueOHo# paboThI 4ACOR 1 5
YuedHas Harpy3Ka (Bcero) 78 32 46
AynuTopHbIe 3aHATHS (BCEro) 78 32 46
B Tom uuce:
3aHATHUS JICKIIMOHHOTO THUIIA 16 22
MIPaKTUYECKHE 3aHATUS (IPAKTUKYMBI) 16 24
CamocrosiTesibHas padoTa (Bcero) HE IIPEe1yCMOTpEeHA
[TpomesxyTounas arrectanus (9K3aMeH/3a4et/aud.3a4uer) . 3ager
OO01mmast Tpy10eMKOCTh 78 32 46

2.2. CTpyKTYypa THCHMILINHBI:
KosimuecTBO ayTHTOPHBIX YaCOB
HaumeHoBaHue pa3aejioB H TeM Teoperuueckoe IIpakTH4eckne u
Bcero 6 JadopaTopHbie
o yquHe 3aHATHUSA

Bsenenne 2 2
1. Mexanuka 16 8 8
2. Monekynsipaas ¢pusuka. TepmoanHamuka 12 6 6
3. DAeKTpOaAMHAMHKA 20 10 10
4. OnTuka 10 6 6
5. DneMeHThI KBaHTOBOW (DU3UKU 4 2 2
6. DBomorus Beenennoi 4 4 8
Bcero mo gucnunianxe 78 38 40




2.3. TemaTuyeckuii NJIaH U cofepP:KaHNe YUeOHOI TUCHUIIMHBI «DU3nKa»

HaunmenoBa Copaepxxanue yueOHOIro MaTepuasia O0bem | Popmupyembie
HHe NPaKTHYECKHe 3AHSITHS H CAMOCTOSITe/ b HAS paoTa | wacoB | y ;gﬁ _—
pa3ziesioB u odyuawierocst bHbIE
TeM KOMIIeTeHIIUH
1 2 3 4
Beenenne | Copep:xanue y4eOHOro marepuaJia 2 OK 03
Jlekuuu OK 05
Tema 1.1. ®uzuka — dyHIaMEHTANTBHAS HAYKa O TIPHPOJIC.
3navenue Gpuznku npu ocBoeHuu npodeccuit CI10 u
cunermanbHocter CIIO.
1. Coaep:xaHue yueOHOro MaTepuaJia 14 OK 01

Mexannka | Jleknuu OK 02

Tewma 1.2. Kunemarrka MatepruaabHON TOUKH OK 04
Tewma 1.3. [Ilunamuka OK 05
Tema 1.4. 3akoHbBI COXpaHEHUS B MEXAHUKE OK 07
Tewma 1.5. Mexanuueckue kojie0aHus U BOJTHBI

IIpakTHyeckne (1aGOpaTOpHbIE) 3aAHATHUSA 14
HccnenoBanue ABMKEHUS TEJA O JEHCTBUEM

MTOCTOSIHHOM CHUJIBIL.

N3yueHune 3aK0HA COXPaHEHUs UMITYJIbCA.

CoxpaHeHne MeXaHHMUECKON SHEePTUU IPU ABUKCHUU Tella

M0JT ICHCTBUEM CHJI TSDKECTH U YIIPYTOCTH.

CpaBHeHue paboOThI CHIIBI ¢ ©3MEHEHUEM KUHETHUECKOM

SHEpPruy Tena.

N3ydenne 3akOHOB COXpaHEHUs Ha IPUMeEpe yaapa I1apoB

1 0aJUTMCTUYECKOTO MasTHHKA.

N3ydyenne ocoOeHHOCTEN CUITBI TPEHUS (CKOJIBKEHHUS).

2. OcHoBbl | CoaepixaHue y4ueOHOI0 MaTepuaa 8 OK 01
MOJICKYJSIpH | JIleknuu OK 02
oii pusuku u | Tema 2.1. OCHOBBI MOJEKYIISIPHOW KHHETHYECKOW TEOPHUH. OK 03
TepMmoauHam | MneanbHslii ras OK 04

UKH Tema 2.2 M3omporieccsl: 3aKOHBI M UX TpapuiecKkoe OK 05
IIPEICTaBICHHE OK 07
Tema 2.3 OcHoBBI TepMOaAMHAMUKH. [lepBoe Hauano
TEPMOJIMHAMUKH U €ro npuMeHeHue. Bropoe Hauano
tepmoauHamuku. KIT. Iukia Kapao
Tema 2.5. CBOICTBO MapoB, )KUIKOCTEH, TBEPIBIX T
IIpakTnyeckue (1adopaTopHbIe) 3aHATHSA 10
N3mepenue BnaxHOCTH BO3/1yXa.
W3mepeHne moBepXHOCTHOTO HATSDKEHUS KUIKOCTH.
Habmtonenue npouecca kpuctaumsanuu M3ydyenne
nedopmanuu pactsokeHus. M3ydenne TermmoBoro
pacuIpeHust TBEpIbIX Te.
N3yuenne 0coOeHHOCTEH TEMIOBOTO pacIIuPEHUs BOIBI.
3. Conep:xanue yueOHOro MaTepuaJia 14 OK 01
JuexktpoauH | Jlekuuu OK 02
aMmuKa Tema 3.1. DnekrpocraTuka OK 03
Tewma 3.2. IlocTosiHHBIN TOK OK 04
Tewma 3.3. MarHuTHbI€ SIBICHUS OK 05




Tewma 3.4 DnekTpoMarHuTHAsS UHAYKIUS
Tewma 3.5. DnekTpoMarHuTHRIE KOJIEOAHUS U BOJTHBI

IpakTuyeckne (1a00paTOpHbIE) 3AHATHUSA

N3yuenue 3akona Oma aJ1s yyacTka LenH,
MTOCJIEIOBATEILHOTO U MapaJlJIEIbHOTO COSTMHECHUS
MIPOBOIHUKOB.

N3yuenue 3akona Oma A1 TOJTHOM 1ETH.

N3yuenune sBaEHUS 2IEKTPOMAarHUTHON HHIYKIIHH.
OrnpezenieHne TeMIepaTypbl HUTH JIaMITbl HAKAJTMBAHUSI.
Onpenenenne 3/]C 1 BHyTpEeHHETO COIPOTUBIICHUS
HMCTOYHUKA HATIPSIKEHUSL.

16

OK 07

4. OnTuka

Coaeprxanue yueOHOro MaTepuasa

Jlexknun

Tema 4.1. Ilpupona cBera. OcHOBBI (hoTOMETpUHN

Tewma 4.2 DneMeHTbI T€OMETPUUECKON ONTUKH TOHKHE
nuH3bl. [locTpoeHne n300paxeHuil B IMH3aX U 3epKajiax
Tewma 4.3. BosiHOBBIE CBOMCTBA CBETa

IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA

W3yuenne n3o0paskeHus MPeIMETOB B TOHKOH JIMH3E.
N3ydenue untepdepeHuu u qUppaxiiy CBeTa.
I'pagynpoBKa CIIEKTPOCKOIA U ONPENEICHUE JUIMHBI BOJIHBI
CIIEKTPaJIbHBIX JIMHUH.

OK 01
OK 02
OK 04
OK 05

5. OcHoBBI
crnenuaabHoO
il Teopun
OTHOCHTEJIb
HOCTH

Coaep:xanue yueOHOro MaTepuaJia

Jlekuuu

Tema 5.1 OcHOBEHI crieliMaabHONW TEOPUU OTHOCUTEIHHOCTH.
[Tocrynate! Ditnmreiina. [IpeobpazoBanus Jlopena.

IIpakTuyeckue (JiabopaTopHbie) 3aHATHUSA
WNHBapuaHTHOCTh MOJYJIsl CKOPOCTH CBETA B BAKyyME.
[Toctynatel DiiHTelHA. [IpocTpaHcTBO U BpeMst
CHeIHaIbHOM TeOpUU OTHOCUTEIBHOCTH. CBS3b MacChl U
SHEPrUU CBOOOIHOM YacTUIIbl. DHEPT U TOKOSI.

OK 01
OK 02
OK 04
OK 05
OK 07

6.
9J1eMeHTBI
KBAHTOBOM
puszuxn

Copepxxanue yue0HOro MaTepuaJjia

Jlexnun

Tema 6.2 DneMeHTH GU3UKU aTOMa, aTOMHOTO sI/Ipa U
3JIEMEHTAPHBIX YaCTHUI]

IpakTuyeckue (JiabopaTopHbie) 3aHATHS

1. Pacuer MmakcuManabHOW KMHETUYECKOW SHEPTUU
AJIEKTPOHOB MPH POTOIEKTPUUIECKOM P eKTe.
Omnpenenenne paboOThl BBIX0/1a 3JEKTPOHA 10 TpauKy
3aBUCUMOCTH MAaKCUMAJIbHON KMHETUYECKOU SHEPTUH
(hOTOANEKTPOHOB OT YaCTOTHI cBeTa. M3mMepeHue paboThl
BBIXO0/1a DJICKTPOHA.

2. Pacder 4acTOTHI U AJIMHBI BOJTHBI UCITYCKaeMOT'O CBETA
NP NMEePEXO0e aToOMa BOJOPO/Ia U3 OJHOTO CTALIMOHAPHOTO
COCTOSIHUSI B IPYTOE.

3. Pacuer sHeprum CBs3M aTOMHBIX SITIED.

Ornpenenenue 3apsiia 1 MacCOBOTO YKCIIa aTOMHOTO S/pa,
BO3HHUKAIOIIETO B PE3yJIbTaTe PAAMOAKTUBHOIO pacaa.
Brruncnenue sHepruu, 0CBOOOXKAAIOIIEHCS TTPH
paanoakTUBHOM pacnaze. OnpeneneHne mpoayKToB
SIIEPHON peakiuu. Beruncnenue sHepruu,
OCBOOOXKTAFOIIEICS TIPH SIICPHBIX PEAKITUSIX.

OK 01
OK 02
OK 04
OK 05
OK 07




1. Conep:xaHue yueOHOro MaTepuasa 6 OK 01

IBoJIIONNA Jlexknuu OK 02
Bcenennoit 7.1 ConHeyHas cucTeMa: IIaHeThl 1 Maible Tejia. Cucrema OK 03
3emus-Jlyna. OK 04

7.2 Ctpoenue u 3Bosmonus CoyiHIIa 1 3BE3I.
Knaccudukanus 38€371. 3BE3/1bI 1 HICTOYHUKH UX SHEPTHH.
7.3 T'anaktuka. CoBpeMeHHbIE ITPEJICTABICHUS O CTPOCHHUU
1 3BoJIIoIMY Beenennon

IIpakTuyeckue (JiadopaTopHbie) 3aHATHS 4
HcTopus pa3BUTHS KOCMOHaBTHKU

N3ydenne kapThl 3Be34HOr0 HeOa. HeOecHbIe KOOPAMHATHI,
OCHOBHBIE TOUKH U JTUHUU HEOECHOU Cephl.

Teneckomnsl, o6cepBaropuu, MKC

BCEI'O 110

OK 05
OK 07

2.3.1 KoHTpOJIb U OlleHKA Pe3yJIbTATOB 0CBOEHHS TUCIHUILIUHBI

KoHTpoJib M 0LleHKa pacKpbIBAIOTCS YEPE3 YCBOCHHBIE 3HAHUS U IPUOOPETEHHBIE 00YYaOIIMMHUCS
YMEHHUS, HallpaBJIeHHbIe HAa (OPMHUPOBaHUE OOLIMX U MPodhecCHOHAIBHBIX KoMIeTeHui. KomnereHnuu
JOJDKHBI OBITH COOTHECEHBI C MIPEIMETHBIMH PE3yIbTaTaMu.

Kox 1 HauMeHOBaHHe Pasznen/Tema THI OlleHOYHBIX
(opMupyemMbIX KOMIIETEHUM i MeponpPUATHI
OK 01. Beibupats crioco0s! pemenust [Paznmen 1. Temsr 1.1., 1.2, 1.3 - ycTHBI  ompoc;
3a/1a4 mpodeccoHaIbHOM Paszgen 2. Temsr 2.1., 2.2., 2.3. (DPOHTAIBHBII OMPOC;
e TeIbHOCTH MPUMEHHUTEIBHO K Pasgen 3. Temsr 3.1., 3.2., 3.3., 3.4., OLIEHKA KOHTPOJBHBIX
Pa3IMYHBIM KOHTEKCTaM 3.5. pabor;

Paznen 4. Temsr 4.1., 4.2. Ha6n1(;z[eHHe 38 XOIOM

Pasnen 5. Temsr 5.1., 5.2., 5.3.

BBITIOJTHEHHS

Pasmen 6. Temsr 6.1., 6.2.
Pasmen 7. Temsr 7.1, 7.2

OK 02. Ucnonib3oBathk coBpeMennbie  [Pazmen 1. Temsr 1.1., 1.2, 1.3

1abopaTOpPHBIX padoT;
OIICHKA BBITTOJIHEHUS
1abopaTOpPHBIX padoT;

CpelcTBa MOWCKa, aHAIIN3a U Pazngen 2. Temnr 2.1., 2.2., 2.3.

OLIEHKA MPAaKTUYECKUX
MHTEpIpeTaluy nHGOpMaluy U Paznen 3. Temnr 3.1., 3.2, 3.3,,

pabort (pemienus
nHpOpMaIMOHHbIE TexHONMornn At (3.4., 3.5.

Ka4eCTBEHHBIX,
BEBIITOJIHEHUS 32729 Pasgen 4. Tems1 4.1., 4.2.

pacyeTHBIX 3a7a4);

nmpodeccHoHaNBbHOM e TENbHOCTH Pazmen 5. Temsr 5.1., 5.2., 5.3.
OIICHKA TeCTOBBIX

Pasmen 6. Temsr 6.1., 6.2.

aJTaHuM;
Pazzen 7. Temsr 7.1, 7.2 3 Ié ’
HaOJII0IEHHE 32 XO0M
OK 03. IlitanupoBats u Pazmen 1. Temsr 1.1., 1.2, 1.3 a o
BBITTOJTHEHHS
[pean30BbIBaTH COOCTBEHHOE Pasmen 2. Temsr 2.1., 2.2., 2.3. OJIHE
WHIUBY BHBIX
PO ECCUOHAIBHOE U TMYHOCTHOE Pasgen 3. Temsr 3.1., 3.2., 3.3., AUBHAYaT
IIPOCKTOB U OI[CHKA
pa3BUTHE, TPEANPUHUMATEIILCKYIO 3.4.,3.5.
. BBIITOJTHEHHBIX
nesTebHOCTD B podeccnonansHor  |Pasnen 7. Temsr 7.1, 7.2
[IPOEKTOB;
cdepe, UCIOTB30BATH 3HAHUSI 10 POCKTOB,
(MHAHCOBOI TPAMOTHOCTH B OIICHKA BHIOTHCHNA
PA3IMYHBIX KU3HEHHBIX AOMAIIHHIX
CHTYAIHAX CaMOCTOSITENILHBIX
OK 04. DddexTruBHO Paznen 1. Temsr 1.1., 1.2, 1.3 pador;
B3aMMOJIEHCTBOBATH U paboTaTh B Pasnen 2. Temsr 2.1., 2.2., 2.3. HaOIIIO/ICHHE 1 OLICHKA
KOJUIEKTHBE M KOMaHJIE Paspmen 3. Temsr 3.1., 3.2., 3.3., PpCHIICHUSA KEHC-3a/1a4,

3.4., 3.5. HaOJIIONEHHE U OLIEHKA




Pasgen 4. Temsr 4.1., 4.2. JIETIOBOM UTPBI;

Pasgen 5. Temsr 5.1., 5.2., 5.3. JubdepennrpoBanHbIii
Pasnen 6. Tems! 6.1., 6.2. 3a4eT

Pasznen 7. Temur 7.1, 7.2

OK 05. OcymiecTBiasTh YCTHYIO U Pazmen 1. Temsr 1.1, 1.2, 1.3
[MMICbMEHHYIO KOMMYHHUKAIIMIO Ha Pasgen 2. Temsr 2.1., 2.2., 2.3.
rocynapcTBeHHOM si3bike Poccwmiickoit |Pazgen 3. Temst 3.1., 3.2., 3.3,
Denepanuu ¢ yuerom ocobennocreir  (3.4., 3.5.

COLIMAJILHOTO U KYJIbTYPHOTO Paznen 4. Temsr 4.1., 4.2.
KOHTEKCTa Paspgen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Tems! 6.1., 6.2.
Pasnen 7. Temnr 7.1, 7.2

OK 07. ConeiictBoBath coxpanenuto |Paznmen 1. Temsr 1.1., 1.2, 1.3

OKPY KaIoIeH Cpebl, Paznmen 2. Temsr 2.1., 2.2., 2.3.
pecypcocOepexeHuI0, MPUMEHSITh Pasgen 3. Temnr 3.1., 3.2., 3.3.,
3HAHUS 00 U3MEHEHHUU KIIMMarTa, 3.4.,3.5.

[TPUHITUITBI OEPEHKITNBOTO Paznen 4. Temsr 4.1., 4.2.
MPON3BOICTBA, Y3 (HEKTUBHO Paznen 6. Temsr 6.1., 6.2.
NIEHCTBOBATH B UPE3BbIYANHBIX Pasgen 7. Temsr 7.1, 7.2
CUTYaIUAX

MK...

2.4. Conep:xanue pa3/iesioB JUCHUIIHHBI
2.4.1. 3aHATHA JEKIMOHHOI0 THIIA

No H dopma
pas- AMMCHOBAaH TEKyIIe
nema | W€ pasliesioB Coneprkanue paszjiena ro

n TEM KOHTPO
JI
1 2 3 4
1 cemecmp
Beenenne ®dusuka — QyHmaMeHTalIbHAsS HAyKa O IPUPO/IE. vV, T

EcTecTBeHHO-Hay4YHBIA METO/]] IIO3HAHUS, €T0 BOZMOKHOCTH U TPAHMIIBI
MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHSI B IPOLECCE MO3HAHUS IPUPOJIBI.
MonenupoBanne GU3NIECKUX SBICHHUN U TporieccoB. Poib skcriepuMenTa
Y TEOPHH B Tpoliecce MO3HAaHU Nprposl. Dr3nyeckas BeTUIHHA.
[orpentnoctn m3mMepenuit pruzndeckux BenuynH. Ouznveckre 3aKOHBI.
I'panutsr npumeHUMOCTH (hr3ndecKuX 3akoHOB. [loHsATHE 0 Pr3Mdeckoit
KapThHe Mupa. 3HaueHue Gu3uKH npu ocBoeHuu npodeccuii CI10 u
cneransHocTeit CI10.

1 MexaHuka Kunematuka. Mexannueckoe asmxenue. [lepememnienne. [Iyts. Ckopocts. | Y, KP
PaBHOMEpHOE NpsMOIUHEITHOE JBUXKEHUE. Y CKOpeHue. PaBHOnIepeMeHHOe
psIMOJIMHENHOe nBMkeHne. CBoOoHOe najieHne. JBikeHne tena,
OpOIIEHHOTO TIOJT YIJIOM K TOpHU30HTY. PaBHOMEpHOE IBMKEHHE 11O
OKPY>KHOCTH.

3akonbsl MexaHuku Herotona. [lepssiii 3akoH HeroToHa. Cuita. Macca.
Nwmnynsc. Bropoii 3akon Herotona. OcHOBHOM 3aKOH KJIACCHYECKOM
nuHaMukd. Tpetuit 3akoH HeioTOHA. 3aKOH BCEMHUPHOTO TSTOTEHUS.
I'paBuranmonnoe nosne. Cuna Tsokectu. Bec. CriocoObl M3MepeHns: Macchl
Ten. CHiTbl B MEXaHUKE.

3aKOHBI COXpaHEHHS B MEXaHUKE. 3aKOH COXPAaHEHMsI UMITYJIbCa.
Peaxtusnoe nsmxenne. Pabora crisl. PaboTa moTeHIIHATIBHBIX CHII.

 TIK ykaswiBarotcs B cootBerctBun ¢ ®T'OC CTIO peanusyemoit npodeccuu / crienmanbsHOCTH



Momnocts. DHeprust. Kunernueckas sneprus. [loTeHnanbHas sHeprusi.
3aKkoH COXpaHCHHS MeXaHW4IeCKol Heprun. [IpuMeHenne 3aKOHOB
COXpaHEHHUSI.

HemoHcTpanuu

3aBHCHMOCTE TPACKTOPHH OT BEIOOpA CHCTEMBI OTCUETA.

Buabl MEXaHUYECKOTO IBYKCHUS.

3aBHUCHUMOCTh YCKOPEHUS TEJa OT €ro MacChl M CHJIBI, IEUCTBYIOIIEH Ha
Teno. CloxKeHue Cuil.

PaBeHCTBO ¥ MIPOTHBOITOIOKHOCTH HAIIPABICHUS CHIT ACHCTBUS U
MPOTUBOICHCTBUS. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT aedopmariuu. CHitbl
Tpenus. Hesecomocts. PeaktuBHOE ABMkeHue. [lepexon noreHuManbHOM
SHEPTUH B KHHETUIECKYIO 1 0OpaTHO.

Mexanndeckue kojiebanus. KonebarensHoe nemkenue. ['apMoHnueckue
koneOanus. CBOOOgHBIE MeXaHuuecKue Konebanus. JInneinie
MexXaHW9IeCcKHe KoyebaTeapHbIe cHcTeMBl. [IpeBpalienne sHeprun pu
KoJebaTenbHOM IBMKeHnH. CBOOOHBIE 3aTyXalOIie MEXaHIMIECKUE
KojeOaHus. BrIHYKICHHBIC MEXaHUYECKUE KOJIeOaHusl.

VYnpyrue Bonnsl. [lonepeunsie U NpoAOIbHbIE BOJIHBL. XapaKTEPUCTHKU
BOJIHEIL. Y paBHEHHE TUIOCKOW Oeryielt BomHbI. MIHTepdepeHus BOIH.
[TonsiTre o qUdpakiuK BOJH. 3BYKOBBIE BOJHBI. YJIbTPa3BYK U €T0
MIPUMECHECHHUE.

OcHoBbI
MOJIEKYJISIPHO
i pu3uKHU U
TE€pPMOJIMHAM
UKA

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOUN Teopun. Y neanbublil ra3. OCHOBHbBIE
MIOJIOKEHUS MOJIEKYJIIPHO-KMHETHUECKOM Teopuu. Pazmepsl u Macca
MOJIEKYJ 1 aToMOB. bpoyHoBckoe apmxenue. Auddysus. Cunbl u sHeprust
MEXMOJICKYJISIPHOTO B3auMoaencTBus. CTpoeHue ra3o00pas3HbIX, KUIKUX U
TBepAbIX Tel. CKOPOCTH ABHKEHHS MOJIEKYJ U UX U3MepeHue. Y neanbHbli
ra3. /laBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KMHETUYECKON
TeopuH razoB. Temneparypa u ee uaMepeHue. 1'a30Bble 3aKOHBI.
AOCOIOTHBIN HyIb TeMIeparypsl. TepMoanHaMudecKas IKana
TeMIIEpaTyphl. Y paBHEHUE COCTOSHUS UI€aIbHOI0 ra3a. MoJsipHas ra3oBas
MIOCTOSTHHASL.

OcHoBBI TepMOAUHAMHKH. OCHOBHBIE OHATHS U ONIPEIEICHHUS.
BuyTpennss sHeprus cuctembl. BHyTpeHHSs sHEpTHs UACAIBHOIO Ta3a.
Pa6ota u teruiora kak Gpopmbl iepeiaun SHEprid. TermmoeMKoCTb.

VY nenbHas TEIIOEMKOCTh. Y paBHEHHUE TemoBoro 6ananca. [lepsoe Hauano
TePMOJMHAMHUKH. ArabaTHbI npotiecc. [IpuHIMIT AeiiCTBUS TEILTOBON
mamuHbl. KI1J[ TermioBoro asurarens. Bropoe Hawamo TepMOIMHAMUKH.
TepMmoanHaMudeckast MIKana TeMIepaTyp. XO0JIOINIbHBIE MALTHHBI.
TerutoBsle aBuratenu. OxpaHa IpUPOABI.

CgoiicTBa mapoB. Mcnapenue u koHjeHcarus. HachIeHHsbIi map u ero
cBOMCTBa. AOCONIOTHASI 1 OTHOCUTEINbHAS BIaXXHOCTH BO3/yxa. Touka
pocsl. Kunenne. 3aBUCMMOCTB TEMITEPATYPBI KUIIEHUS OT 1aBICHMUSL.
Ileperpetslii map 1 €ro HCMOIB30BaHUE B TEXHHKE.

CaoiicTBa )XuAKOCTEH. XapaKTEPUCTHKA KUIKOTO COCTOSTHHSI BEILIECTBA.
[ToBEepXHOCTHBIN €0H KUAKOCTH. DHEPrUsi HOBEPXHOCTHOIO CIOA.
SIBneHus Ha rpaHULIe )KUIKOCTH C TBEpABIM TeloM. KanwisipHble sBieHus.
CBoiicTBa TBEpABIX TeN. XapaKTEPUCTHUKA TBEPJOTO COCTOSHHS BEIIECTBA.
VYnpyrue cBoiicTBa TBEpABIX Tel. 3akoH ['yka. MexaHnuecknue cBOWCTBa
TBepAbIX Tell. TennoBoe paciinpeHne TBEPABIX TE U )KUIKOCTEH.
[1naBnenne 1 KpUCTAIITU3AIIHSL.

JlemMoHcTpaun

Hemwxenne OpoyHoBckux yactull. Auddysus. M3menenune nasieHus rasa ¢
W3MEHEHUEM TeMIIepaTyphl IPU MOCTOSIHHOM o0beMe. M3oTepMudeckuil u
n300apHBIN TIporiecchl. VI3MeHeHne BHYTPEHHEH 3HEpPTUu Tell Ipu
coBeplieHnU paboTbl. Mozaenu TemoBbIx aBurarteneii. Kunenue Boasl npu
MOHIKEHHOM AaBnieHun. [Icuxpomerp u rurpometp. SABneHus
MOBEPXHOCTHOT'O HATSDKEHMSI M cMauuBaHus. Kpuctamisl, amopdHbie




BCIICCTBA, dKUJKOKPUCTAINIMICCKHUC TCIIA.

OnexTpoarHa
MHKa

DIEeKTPUIECKU TOK B METaJIaX. DIIEKTPOHHEIN ra3. PaboTa BEIxoza.
ONEeKTpUYECKUH TOK B 3JIEKTPOIUTAX. DIAEKTposn3. 3akoHbl Papajes.
[Ipumenenue 3neKTponn3a B TEXHUKE. DJICKTPUUECKUH TOK B ra3ax U
BakyyMe. Monuszanus ra3za. Buael ra3oBbeix pa3psgoB. [lonstue o miaszme.
CBoiicTBa ¥ MPUMEHEHHUE AIIEKTPOHHBIX ITyYKOB. DIEKTPUUECKUI TOK B
nonynpoBogHuKax. CoOCTBEHHAs! MPOBOAUMOCTD MOTYIPOBOAHUKOB.
[HomympoBogHIKOBBIE TPUOOPHI. DIEKTPHUUECKOE TOJIe. DIEKTPHUIECKHE
3apsaapl. 3aKOH coxpaHeHusd 3apsiaa. 3akoH Kynona. Dnekrpudeckoe mnone.
HanpsokenHocTs anektpudeckoro mods. [IpuHun cynepno3uiuu nose.
Pabota cu anekTpocTaTudeckoro moss. [lorentuan. PasHocth
MOTEHIIMAIOB. DKBUIIOTEHIIATIbHbIE TOBEPXHOCTH. CBSA3b MEXKIY
HaIpPsHKEHHOCTHIO M Pa3HOCTBIO MTOTEHLIUAIOB 3JIEKTPUYECKOTO TTOJIS.
JM3neKTpUKY B 3JeKTprudecKoM nose. [lomsapusanns Iu3aeKTpuKoB.
[IpoBoguuku B 3nexTpudeckoM none. Konnencaropel. Coenunenue
KOHJIEHCATOPOB B OaTapero. DHEprust 3apsbKEHHOT0 KOHIeHcaTopa. JHeprus
3NEKTPUUECKOTO OIS,

3aKoHBI IOCTOSHHOTO TOKA. Y CJIOBUS, HEOOXOIUMBIE 111 BOSHUKHOBEHUS U
MOJAEPKAaHUS JIEKTPUIEeCKOro Toka. Cuiia ToKa 1 INIOTHOCTh TOKA. 3aKOH
Owma aiist yuactka nenu 6e3 DJ1C. 3aBUCHMOCTB 3JIEKTPHYECKOTO
COIIPOTHBIICHHUS OT MaTepuaa, JJIMHbBI U IUIOLIAI1 ITONIEPEYHOT0 CEUECHUS
MPOBOJHMKA. 3aBUCHUMOCTD 3JIEKTPUUECKOTO COMPOTHUBIICHUS IPOBOIHUKOB
OT TeMIepaTyphl. DNEKTPOABMKYIIAsI CHIa HCTOYHHUKA ToKa. 3akoH OmMa
1t rosiHoM nenu. CoerHeHUe MPoBOAHUKOB. CoelMHEeHNe HCTOYHUKOB
ANEKTpUIeCcKOi 3Hepruun B 6atapeto. 3akoH Jxoyns—Ilenmna. Pabora n
MOIIIHOCTb IEKTPUYECKOro TOKA. TernoBoe qeiHCTBUE TOKA.
DJeKTpUUYEeCKHid TOK B TOIynpoBoaAHUKaX. CoOCTBeHHAast MPOBOJUMOCTD
MOJYIIPOBOAHUKOB. [10yIpoBOHUKOBEIE TPHOOPHI.

MarnutHoe none. BekTop HHAYKIMY MAarHUTHOTO noJisl. JlelicTBue
MarHUTHOTO ITOJIS1 HA MPSIMOJIMHEHHBIA TPOBOJHUK C TOKOM. 3aKOH
Awmrmepa. BzanmopeticTBue TokoB. MarauTHsIii moTok. Pabota mo
MEpEMEILCHHUIO POBOAHMKA C TOKOM B MarHUTHOM 11oJe. JleficTBue
MAarHUTHOTO TOJIs Ha ABroKymmiics 3apsia. Cuna Jlopenmna. Onpenenenne
YAETBHOTO 3apsiia. Y CKOPUTEIH 3apsSKEHHbBIX YaCTHII.
OJeKTpOoMarHuTHas MHAYKLUS. DJIeKTpOMarHuTHas HHOyKuus. Buxpesoe
anexkTpuieckoe nojie. CaMOMHAYKIHA. DHEPrusi MAarHUTHOTO TTOJISL.
Lemoncmpayuu

BsaumoneiictBue 3apspkeHHbBIX Teql. [IpoBOAHMKH B 3JIEKTPHUUECKOM II0JIE.
Juznextpuku B anekTpuueckoM nose. Konpencatopsl. TemnoBoe neiicTBre
aneKkTpudeckoro Toka. CoOCTBeHHas ¥ IPUMECHAs TPOBOIUMOCTD
noJTynpoBogHUKOB. [lomynpoBogaukoBsiil nuoa. Tpansuctop. Onelt
Opcrena. BzauMoeicTBie MpOBOAHUKOB ¢ TOKaMu. OTKIIOHEHUE
3NIEKTPOHHOTO ITy4Ka MarHUTHBIM TOJIeM. DIIEKTPOABUTaTENb.
DJeKTpon3MepUTENbHbIE IPUOOPHI. DJIEKTPOMarHuTHasI MHAYKLUS. OIbITHI
®apaned. 3aBucumocTts IC caMOMHAYKIIMH OT CKOPOCTH U3MEHEHUS
CHJTBI TOKA ¥ MHIIyKTHUBHOCTH MTPOBOJHHUKA. PaboTa 3ekTporenepartopa.
TpancdopmaTop.

OnexkTpoMarHuTHele KonebaHus. CBOOOTHBIE SIEKTPOMarHUTHHIC
kosebanus. [IpeBparenne sHeprun B K0JIe0aTeI-HOM KOHTYpE.
3aryxaromue 31eKTpoMarHuTHeIE KoJieOanus. [ eHepaTtop He3aTyXaromux
3JIEKTPOMAarHUTHBIX KOJIeOaHUH. BeIHYKA€HHBIE 3JIEKTpHYECKHE
kosebanus. [lepemennsrii Tok. ['eneparop nepemenHoro Toka. EMkoctHoe
Y MHAYKTUBHOE COTIPOTHBIICHHS MTEPEMEHHOTO TOKa. 3aKoH OMa s
AIIEKTPUUECKOI LienH epeMeHHOoro Toka. PaboTta n MOIIHOCTh
nepeMeHHoro Toka. ['eneparopsl Toka. Tpancopmaropsl. Toku BEICOKON
yactoThl. [lonydenne, mepenada u pacmpeieneHre dJIeKTPOIHEPTUH.
DJIeKTpOMarHUTHBIC BOJHBI. DJIEKTPOMArHUTHOE TI0JIe KaK OCOOBIH BUJT




MaTepHH. DJIEeKTpOMarHuTHBIE BOIHBL. Bubparop I'epia. OTKpBITHIH
KoJiebaTeNbHbIN KOHTYp. M300peTenue paano A.C. ITomoseiM. [ToHsTHE O
paaunocsszu. llpuMeHeHne 3IeKTPOMarHUTHBIX BOJIH.

HemoHcTpanuu

CB0OOIHBIE U BBIHYXICHHbIC MEXaHMYECKHE KOJICOaHMsI.

Pesonanc. O6pa3oBaHue 1 pacnpocTpaHeHUe YIPYrux BojiH. Yacrora
KoJeOaHuil ¥ BEICOTa TOHA 3BYKA.

CBOOOHBIE AIICKTPOMArHUTHEIE KoyteOanus. OciuuiorpaMmma
nepeMeHHoro Toka. KonaeHcarop B menu nepeMeHHoro Toka. KaTymika
WHAYKTHBHOCTH B LIENH NIEPEMEHHOT0 TOKa. Pe3oHaHc B mocnenoBaTenbHOM
LIETMH TIEPEMEHHOTO TOKa. M3rydenue u mpreM 3JIeKTPOMAarHATHBIX BOJTH.
Pannocssss.

2 cemecmp

Onruka

[Ipupona cBeta. CKOPOCTh pacpOCTpaHEHHS CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus ceeta. [lonHoe orpaxkenue. JInH3bl. ['11a3 kak ontudeckas
cucrema. OnTuveckue mpuOOpEI.

BonnoBrle cBoiicTBa cBeta. aTepdepenus cBeta. KorepeHTHOCTH
CBETOBBIX Jydeil. UHTepdepeHins B TOHKUX mieHKax. [lojgockr paBHOH
tomuHbl. Kombiia Hetotona. Micnionp3oBanue nHTEphEpeHINN B HAYKE U
texuuke. udpaxnus ceera. Judpakius Ha menu B MapauiedbHbIX JTydax.
Hudpakumnonnas pemerka. [lonstue o romorpadun. [onspuzanus
nonepeyHbix BoiH. Ilonsipusanus ceeta. [[BoiiHOE TydyenpeoMICHHE.
Honsapounsl. ucnepcus ceeta. Busl ciekTpoB. CEKTphl HCITyCKaHMSL.
CrieKTpsbI OTIIOEeHUs. Y IbTpaduoaeToBoe 1 HHPpaKpacHOE H3TyUYCHUSI.
Pentrenosckue nyuu. VX mpupoaa u cBOMCTBA.

HeMoHCTpauuu

3aKoHBI OTPAXKEHUS U penomiieHus cBeta. [lonHoe BHyTpeHHEEe
oTpaxeHue. OnTuyeckue NpruoOopHlI.

Untepdepennns ceera. Audpaxums ceera. [Tonspuzanus ceera.
[Tomyuenue criektpa ¢ moMoIpko npu3mel. [lomydenue cnextpa ¢
MTOMOIIBIO T PAKITHOHHON perneTk. CIeKTPOCKOTI.

VHBapuaHTHOCTE MOMYJISl CKOPOCTH CBeTa B BakyyMme. [locTymnater
OunmrerHa. [IpocTpaHcTBO U BpeMs ClieUaIbHON TEOpUHr
OTHOCUTENBHOCTU. CBSI3b MACCHl M S3HEPTUH CBOOOJHOM YacTHILIBI. DHEprus
MOKOSI.

DJIeMEHTEHI
KBAHTOBOU
¢bu3uku

KBanroBas ontuka. TeroBoe usnydenue. Pactipeenenue sHepruu B
crnekTpe abconmoTHO uépHoro Tena. KBanToBas runotesa [Tnanka. @oToHBI.
Brenrnuit potosnextpudeckuii 3¢ pext. Bayrpenuuii porodrddext. Tumbt
¢dorornementos. [{aBnenune cBera. [ToHsATHE O KOPITYCKYJISIPHO-BOJIHOBOM
pUpoJIe

CBETa.

®uzuka atoma. Pa3BuTHe B3IIIAI0B Ha CTPOCHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOAOPOJA. SiepHasi MOJeNIb aToMa.
OMnBITHI

3. Pezepdopna. Mogens aroma Bogopoaa o H.bopy. I'nnoresa ne Bpoiis.

CootHomenne HeonpenenéHnocrel I eiizenOepra. KBaHTOBBIE reHEpaTOPHI.

OBOTIOIMA
Bcenennon

Crpoenue u pazputue Becenennoit. TemHast MmaTepus U TeMHasi SHEPTUsl.
Hama 3Be3gHas cucrema — I'anmaktuka. [[pyrue rajakTuk.
Bbeckoneunocts Beenennoid. [lonsitue o kocmosioruu. Pacuupsitonascst
Bcenennas. Moaens ropsiueit Becenennoid. CTpoeHue U MPOUCXO0XKICHUE
lanakTuk.

Oojtronust 3Be311. [ mmmoTe3a mpoucxoxaeHnss COTHETHON CUCTEMBL.
TepmosinepHslii cuates. [Ipobiiema TepMOsIIEpHON SHEPTETUKU. DHEPTHS
Connua u 3Be31. OBomtonus 38e31. [Ipoucxoxnenre COTHEYHON CUCTEMBI.
JeMoHcTpanuu

Conneunas cuctema (Mojenb). @otorpaduu miaHer, CeIaHHbIE ¢
kocMmmaecknx 30H70B. Kapra Jlyas! u uranet. CTpoeHHE 1 DBOJTIOIHS




Bcenennoi.

pabora

[Tpumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — ycrasiit onpoc, KP — koHTposiabHas

2.4.2. 3aHATHS CEMHUHAPCKOI0 THUIA

Ckopoctb. PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE. Y CKOPEHHE.
PaBHOnEpeMeHHOE NpsiMoInHENHOE ABUKeHHE. CBOOOIHOE
nazenue. J[BrkeHue Tena, OpoIeHHOrO MO/ YIII0M K TOPU30HTY.
PaBHOMEpHOE IBMKEHHUE TIO OKPYKHOCTH.

3akoHbl MexaHuku HerotoHa. [1epBeiii 3akon HetoTona. Cuna.
Macca. Umnynbc. Bropoit 3akon HetoTona. OCHOBHOM 3aKOH
KJlaccuueckou quHaMuku. Tperuit 3akoH HeroToHa. 3akoH
BCEMUpPHOro TsAroteHus. [ paBuranmonnoe nosie. Cusa TAKECTH.
Bec. Crioco6s1 uzmepenust macchbl Ten. CHIIbl B MEXaHUKE.
3aKOHBI COXpaHEHUS B MEXaHHUKE. 3aKOH COXPaHEHUS UMITYJIbCA.
PeaktuBHOe nBmkenue. Pabota cumnbl. PaboTa moTeHIuanbHbIX
cui. MomrHocts. DHeprusa. Kunetuueckast sHeprus.
[ToTeHuumanbHas 3HEPrusi. 3aKOH COXPAHEHUS] MEXaHUYECKOM
sHepruu. [IpuMeHneHne 3aK0HOB COXPaHESHHUS.

JeMoHcTpauuun

3aBUCUMOCTh TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Buibl MexaHU4ECKOTO ABUKEHUSI.

3aBUCUMOCTh YCKOPEHHS T€Ja OT €r0 MacChl U CUJIBL,
JencTByrolel Ha Teno. ClioKeHue CHUIL.

PaBeHCTBO ¥ MPOTUBOIOJIOKHOCTh HAMPABIICHUSI CUJT JICHCTBUS U
MPOTUBOJICUCTBUS. 3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT
nedopmaruu. Cunel Tpenus. HeBecomocTs. PeakTiBHOE
nBxeHue. [lepexo moreHunanbHON SHEPTrUU B KHHETUYECKYIO U
obpatHo.

Mexanunueckue konebanus. KonebareapHoe ABMKEHHUE.
[Mapmonnueckue konebanus. CBOOOTHBIE MEXaHUYECKUE
Konebanus. JInHelHbIe MEXaHUYECKUE KoJieOaTeNbHbIE CUCTEMBI.
[IpeBparnienue sHepruu Mpu KoJIeOATEITHHOM JBHKCHUH.
CBOOOIHBIE 3aTyXaIOIUE MEXaHNYECKHE KOIeOaHusl.
BriHyX1eHHBIC MEXaHUYECKUE KOJICOaHUsI.

VYupyrue Bonsbl. [lonepeunbie v Npoa0abHbBIE BOJTHBI.

Ne | Haummenosna- dopma
Pa3AS8  gue pasznaenos Coneprxanue pasjena TEKyIIEro
jia U TeM KOHTPOJISt
1 2 3 4
1 cemecmp
Brenenue duznka — QyHAaMEHTaIbHAs HAyKa O MPUPOJIC. vV, T
EcrecTBeHHO-Hay4YHbIN METOJ TO3HAHUS, M0 BO3MOKHOCTH U
IpaHUIbl IPUMEHUMOCTH. DKCIEPUMEHT U TEOpHUs B IIPOLIecce
MO3HAHUS MPUPOABI. MoaenupoBanue GU3NIECKUX SIBICHUN U
npoueccoB. Ponb skcriepuMeHTa U TEOpUH B Mpoliecce NOo3HaAHUS
npupoasl. dusndeckas BenuuuHa. llorpemnoctu n3mepenuin
buznueckux BenuynH. Gu3nyecKkue 3aKoHbL. [ paHuIIbl
NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [oHsTHE O PU3MUecKOi
KapTuHe Mupa. 3HaueHue pusuku npu ocsoeHuu npodeccuii CI10
u cnenuansHocrer CIIO.
1 MexaHnuka Kunemaruka. Mexannueckoe nsmxenue. [lepemenienue. [1yTh. Vv, KP




XapaKkTepUCTUKHU BOJHBI. Y paBHEHHUE TUIOCKOM OEryIIeil BOTHBI.
Wutepdepentus BoiH. [lonstue o audpakiuu BoiH. 3ByKOBbIE
BOJIHBI. YJIbTPa3BYK U €ro MpUMEHEHHUE.

OcHOBBI
MOJIEKYJIIPHOU
bu3uKn 1
TEPMOIMHAMU
KU

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOW Teopuu. MneanbHbli ras.
OCHOBHBIE NOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.
Pa3smepsl u Macca MOJIEKyJI M aTOMOB. BpOyHOBCKOE IBUKEHUE.
Juddyzus. Cuibl v 3HEPTUS MEKMOICKYIISIPHOTO
B3anMoJieiicTBusa. CTpoeHue ra3000pa3HbIX, JKUAKUX U TBEPIBIX
Ten. CKopocTH ABMXKEHUS MOJIEKYIT U UX n3MepeHue. MneanbHbli
ra3. /laBinenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKON TEOpHH Tra30B. TemnepaTrypa u ee U3MEpEHHE.
["a30BbIC 3aKOHBI. AOCOTIOTHBIN HYJIb TEMITEPaTyPHI.
TepmoarHaMHuUecKas IIKajga TEMIIEPATYPbl. Y DPaBHEHHE
COCTOSIHUS UCATIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHAS.
OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE IOHSTHS U ONIPEACICHUS.
BHyTpeHHss sHEprus cucteMbl. BHYTpeHHsIs1 9HEprUs NICalIbHOTO
raza. Pabota u teruora kak popMel riepeadu SHEPrum.
TeroeMKoCTb. Y AenbHas TEINIOEMKOCTb. Y PABHEHHE TEIUIOBOTO
6ananca. [lepBoe Hauano TepMoAMHAMUKU. ATMabaTHBIN TTPOIIECC.
[Tpunmun aerictBus TertoBor MamuHbl. KIT/] TermoBoro
JBHrarens. Bropoe Hayaio TEpMOJUHAMUKH.
TepMoanHaMuuecKas IIKana TeMneparyp. XoJa01uabHble
MamuHbl. TeroBble nBuratenu. OxpaHa npupoabl.

CaoilicTa napos. Mcnapenue n konaeHcanus. HacbleHHbI nap
U €ro cBoicTBa. AOCONIIOTHAsI U OTHOCUTENbHAS BIIAXKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTB TEMIIEpATypPhl
KMIIEHUS OT JaBiieHus. [leperperslil map u ero UCIoiab30BAHKE B
TEXHHUKE.

CaoiicTBa )XHJIKOCTEH. XapaKTEPUCTUKA HKHUIAKOTO COCTOSIHUS
BenlecTBa. [I0BEpXHOCTHBIN CIIOM KUIAKOCTH. DHEPrUs
ITOBEPXHOCTHOTO C€J10. SIBJIEHUS HA TPAHULIE KUIKOCTH C
TBEPABIM TesoM. KanuuisipHble sBIICHUS.

CBolicTBa TBEPBIX TEN. XapaKTEPUCTHKA TBEPJIOTO COCTOSHHUS
BelIECTBA. YIIPYTHe CBOMCTBA TBEPABIX Tel. 3akoH [ yka.
MexaHndeckne CBOMCTBA TBEPABIX TeN. TermnoBoe pacliupeHne
TBEPABIX TeJ U XKUAKocTel. [ImaBienne n KpucTayum3anus.
JeMoHCcTpanyu

JBuxenne 6poyHoBckux yactull. Juddysus. N3menenue
JIaBJICHUS ra3a ¢ U3MEHEHUEM TEMIIEPaTyphl IPU OCTOSTHHOM
o0beme. M3orepMudeckuii U n300apHbIi npoueccsl. MI3Menenue
BHYTpPEHHE! HEpPIUU TeJ MPH COBEpILIEHNU paboThl. Moaenu
TEIUIOBBbIX ABUrareneil. Kunenue Boasl Ipyu NOHMKEHHOM
nasieHuu. [lcuxpoMerp u rurpomerp. SBIEHHS MOBEPXHOCTHOTO
HaTsDKEHHs U cMaunBaHus. Kpucranisl, aMop¢HbIe BEeleCTBa,
JKUJKOKPUCTAJUIMYECKUE TEIA.

DJIEKTpOAMHAM
uKa

DNeKTpUYeCKU TOK B MeTajlulax. DJIeKTpoHHbIN ra3. Pabota
BBIXO/A. DJIEKTPUUYECKUH TOK B DJIEKTPOIUTAX. DIEKTPOJIN3.
3akonbsl Papanes. [I[pumeHeHne 3J1eKTpoJin3a B TEXHUKE.
DNeKTpUYECKU TOK B ra3ax U BakyyMe. Monusanus raza. Buasl
ra3oBbIX pa3psiioB. [lonstue o mna3me. CBOWCTBA U MPUMEHEHHE
AIIEKTPOHHBIX MTYYKOB. DJIEKTPUUYECKUH TOK B IIOJIYIIPOBOJHUKAX.
Cob6cTBeHHas MPOBOJMMOCTD MOJIYTIPOBOTHUKOB.

VY, KP




[TomympoBOTHUKOBBIE MPUOOPHI. DIEKTPUIECKOE TOJIE.
DneKTpuuecKue 3apsaabl. 3aKOH COXpaHEHHUs 3apsaa. 3aKOH
Kynona. Dnexkrpudeckoe nose. HanpsykeHHOCTb 2JIEKTPUYECKOTO
nosist. [lpunnun cynepnosunuu nosieit. Padbora cun
aNIeKTpocTaTnyeckoro noii. [lorennuain. PazHocTs noreHnuanos.
OKBUIIOTEHLIMAJIbHBIE TIOBEPXHOCTH. CBSA3b MEXKAY
HAIPSKEHHOCTBIO M PA3HOCTBHIO MOTEHIUAJIOB 3JIEKTPUYECKOIO
noJisl. J{ManexTpuku B anekTpuueckom nodie. [ongapuzanus
JUDJIEKTPUKOB. I IpOBOTHUKY B 2IEKTPUYECKOM IIOJIE.
Konnencaropsl. CoennHeHne KOHIEHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOT0 KOHJEHCATOPA. DHEPTHUs MIEKTPUYECKOTO
OJIS.

3aKOHBI OCTOSIHHOTO TOKA. Y CJIOBHSI, HEOOXOAUMBIE JUIS
BO3HUKHOBEHUS U MOJIEPKaHUS 3JIEKTpUUECKOro Toka. Cuia Toka
Y TUIOTHOCTH TOKa. 3akoH Oma nyist ydactka renu 6e3 3/C.
3aBUCUMOCTb 3JIEKTPUUYECKOI0 COMPOTUBIIEHUS OT MaTepuaa,
JUIMHBI Y IIJIOIAAH ONEPEYHOT0 CEUYEHUS ITPOBOHUKA.
3aBUCUMOCTb 3JIEKTPUYECKOIO CONPOTUBIIEHUS IPOBOIHUKOB OT
TEMIIEPATYPBI. DJIEKTPOJABHIKYILASl CUJIA NCTOYHUKA TOKA. 3aKOH
Owma s nonHoi uenu. CoenquHeHue npoBoJHUKOB. CoelnHeHue
MCTOYHHKOB 3JIEKTPUYECKON 3HEPruu B 6arapero. 3aKoH
Jxoyns—Jlenma. Pabora 1 MOIITHOCTE 3JIEKTPUYECKOTO TOKA.
TeruioBoe neiCTBUE TOKA. DIEKTPUUECKUN TOK B
noJiynpoBogHuKax. CoOCTBEHHAs! IPOBOIUMOCTb
HOJYIPOBOIHUKOB. [101ynpoBOJHMKOBBIE TPUOOPBHI.

MarnuTHOe 1osne. BekTop HHIYKIIMKA MarHUTHOTO 1oJs. JlelicTBue
MarHMTHOTO TOJIS Ha MPSMOJIUHENHBINA IPOBOJHUK C TOKOM.
3akon Amrepa. BzanmonerictBue TOKOB. MarHuTHBIN TOTOK.
PaboTa 1o nepemMerieHuIo NpOBOJHUKA C TOKOM B MarHUTHOM
nosie. JleficTBre MarHUTHOTO TIOJIS Ha ABIKYyIIMiACs 3aps. Cuma
Jlopenna. OnpeneneHue yaeapHOro 3apsia. Y CKOpuTen
3apsKEHHBIX YACTHIL.

DJEeKTpOMarHuTHasl MHIYKIUS. DJIEKTPOMarHUTHAsE UHAYKIIHS.
Buxpesoe anexrpudeckoe mnosie. CaMOMHAYKIUS. DHEPTHs
MarHMTHOTO TOJI.

Llemoncmpayuu

B3aunMopeiicTBue 3apsykeHHbIX Tell. [IpoBOIHUKY B
AIIEKTPUYECKOM MoJIE. JIMATIEKTPUKH B DJIEKTPUUECKOM TIOJIE.
Konnencaropsl. TermioBoe aeiicTBUE JIIEKTPUYECKOTO TOKA.
CoOcTBeHHast U IPUMECHAas! TPOBOIUMOCTD TMOTYIPOBOJHUKOB.
[TonynpoBouukoBbIi tuon. Tpansucrop. OnsIT Dpcreaa.
B3aumopeicTBue NpoBOJHUKOB ¢ TOKaMU. OTKIOHEHUE
AIIEKTPOHHOIO MTyYKa MarHUTHBIM MOJEeM. DJIEKTPOIBUTATEb.
DIeKTpOoU3MepUTETbHBIE TPHUOOPHL. DIEKTPOMArHUTHAs
uHaykua. Oneitel @apanes. 3asucumocts IJ1C caMonHIyKITuN
OT CKOPOCTH U3MEHEHUS CUJIbI TOKAa U UHIAYKTUBHOCTH
npoBoHuKa. Pabota anextporeneparopa. Tpanchopmarop.
OnekTpoMarHuTHbIe Kosiebanusi. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE
kosneOanus. [IpeBpaienne sHeprun B KojaedareIbHOM KOHTYpE.
3aryxaromue 3JIeKTpOMarHiuTHeIe Kosebanus. I eneparop
He3aTyXaloLUX JIeKTPOMarHUTHbIX KosneOaHuil. BoiHyXeHHbIE
anekTpuueckue konebanus. [lepemennslii Tok. I'enepaTtop




MIEPEMEHHOT0 TOKa. EMKOCTHOE M MHAYKTUBHOE CONPOTUBIICHUS
MepeMEHHOT0 ToKa. 3akoH OMa Jis 3eKTPUUECKOM e
MEePEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTh IEPEMEHHOTO TOKA.
I'eneparops!l Toka. Toku Beicokol yacToThl. [Ionydenue, nepenayda
U pacrnpeereHue 3JIEKTPOIHEPTUU. DIIEKTPOMAarHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE TI0JIe KaKk 0cOOBIi BU Matepun. Bubpatop
I'epuia. OTKpBITHINA KOJIeOaTeNbHBINA KOHTYD. [loHsATHE O
paauocssizu. [I[puMeHeHnne 31eKTpOMarHuTHBIX BOJIH.
JemoHcTpanuu

CBOOOIHBIC 1 BBIHYK/ICHHBIC MEXaHUYECKHE KOJIeOaHusI.
Pe3onanc. O6pa3oBaHue 1 pacpoCcTpaHEHHE YIPYTUX BOJH.
Yacrora koiebanuii 1 BbICOTa TOHA 3BYKA.

CB0OOIHBIE AIEKTPOMArHuTHeIe Kojebanus. OciuiorpaMma
nepeMeHHoro Toka. KonjeHcaTop B 1€y MepeMEHHOr0 TOKA.
Karymika HHIyKTUBHOCTH B LIETIM IEPEMEHHOI0 TOKa. Pe30oHaHC B
MOCJIEIOBATEIBLHOM 1IETH EPEMEHHOr0 ToKa. M3nyuenue u npuem
AJIEKTPOMATrHUTHBIX BOJH. Pannocssi3pb

2 cemecmp

Onruka

[Ipupona ceera. CKOpoCTh pacupOCTpaHEHUS CBETA. 3aKOHBI OTPAKCHUS
u npenomienus ceeta. [loaHoe otpaxenue. JInnsel. ['na3 kak
onrtuyeckas cuctema. OnTuyeckre npudopsl.

BonHoBrbIe cBoiicTBa cBeTa. MHTepdepenus cBeta. KorepeHTHOCTH
CBETOBBIX Jyuell. UuTepdepeHins B TOHKUX 1ieHKaX. [1oockl paBHOM
tommuHbl. Kombiia Hetotona. Micnions3oBanue nHTepdepeHINN B HAyKe
u Texuuke. JJudpakius ceera. Judpakius Ha meau B napajuieaIbHbIX
ny4ax. Jludpakimonnas pemierka. [lonstue o ronorpagpumu.
[Honsipuzanus nonepeunsix BoaH. [lonspuzanus ceera. J[BoitHoe
nyuenpenomiuenue. [onaspouasl. ducnepcus cBeta. Buabl crieKTpoB.
Criextpsbl uctyckanus. ClieKTpbl MOTJIOMEHHs. Y IbTpaduoJIeTOBOE U
uH(ppakpacHoe u3nyueHus. Pentrenosckue nyun. Mx npupona u
CBOMCTBA.

JeMoHcTpaunu

3aKOoHBI OTPAXXEHUS U IpesioMiieHns cBeta. [loHoe BHyTpeHHEee
orpaxkeHne. OnTuyeckre NpuoopHI.

Wnrepdepennus ceera. Audpaxuus ceera. [lonspuzaius ceta.
[Tomyuenue criekTpa ¢ mMOMOIIbIO MpU3MBL. [lomyyenne cnekTpa ¢
MOMOIIbIO TUPPAKIHMOHHON pereTkH. CIEeKTPOCKOIL.
MNHBapuaHTHOCTH MOYJISL CKOPOCTH CBETa B BakyyMme. [locTynarsl
OilinmreitHa. [IpocTpancTBO U BpeMs crielIualIbHON Teopun
OTHOCUTENBHOCTH. CBSI3b MacChl U DHEPTUH CBOOOTHON YaCTHUIIBI.
DHeprus MoKosl.

vV, T

DJIeMEHTEHI
KBAHTOBOU
buzuku

KBanroBas ontuka. TennoBoe usnydenue. Pacnpenenenue
SHEPIUu B CIIEKTpe abcomoTHO yépHoro Tena. KBaHToBas
runore3a [1nanka. ®otonsl. BHemHuii porosnexkrprudeckuii
sddexr. Buyrpennuit poroaddext. Tumbl GoTod1€MEHTOB.
[aBnenue ceera. [loHsiTHEe 0 KOPIMYCKYJIAPHO-BOIHOBOUW MPUPOJIE
CBETA.

®usuka atoma. Pa3BuTre B3rs/10B Ha CTPOCHHE BEUIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax BOAOpoAa. SnepHas
Mozenb aroma. OnwiTel J. Pesepdopaa. Monens atoma Boiopoa
no H.bopy. I'unoresa ne bpoiinsa. CooTHomeHne
HeonpeaenénHocrel ['elizen6epra. KBanHToBBIE reHEpaTOPHI.

OBOITIOIASA
Bcenennoi

Ctpoenue u pazsutue Beenennoit. TemHast maTepust U TeMHast
sHeprus. Hama 3Be3anas cucrema — [Manaktuka. pyrue

V, KP




ranakTuku. beckoneunocts Beenennoii. [lonaTne o kocmoioruu.
Pacmupsromasics Beenennas. Monens ropsdeit BeeneHHOM.
CrpoeHnue u npoucxoxaeHue I'anakTuk.

OBosmonus 38e3/1. ['unoresa npoucxoxaeHuss ConHeuHon
cucreMbl. TepmosiaepHbiii cunTes. [Ipobiaema TepMosiaepHoi
sHepreTuku. JHeprus CoiaHIA U 3Be3/]. DBOJIOLNUS 3BE3/.
[Tpoucxoxaenne CoaTHEUHON CUCTEMBI.

JleMoHCcTpanyuu

Conneunas cucreMa (Mozenp). @oTtorpaduu miaHer, ceIaHHbIE C
kocmuueckux 30H10B. Kapra Jlynsl u nnaner. Ctpoenue u
SBOIIONUA BeeneHHOM.

Ipumeuanue: I[1P- npakmuueckas paboma, JIP- nabopamopnas paboma; T — mecmuposanue,

P — nanucanue pepepama, Y — ycmmuuwuii onpoc, KP — koumponvrnas paboma

2.4.3. IlpakTHyecKHe 3aHATHSA

No

Haunmenosanue
pasjena

ConepmaHI/Ie IMPAKTUYICCKUX 3aHATUH

®opma
TEKYIIEro
KOHTPOIIS

1

2

3

4

Mexanunka

Hccneoosanue osuodicenuss mena noo oeticmeuem nOCHOsIHHOU CUbI.
H3yuenue 3akona coxpanenus UMnyibca.

Coxpanenue Mexanuueckou dHepeun npu OBUNCeHUU meid noo
oeticmeuem Cull msajcecmu u ynpyeocmiu.

CpasHenue pabomul cuibl ¢ UsMEHEeHUeM KUHEeMUYecKol IHepuu
meia.

U3yuenue 3axon06 coxpanenus Ha npumepe yoapa wapos u
OaNIUCMUYECK020 MASAMHUKA.

H3zyuenue ocobennocmeti cuivl mpenust (CKOIbI’CEHUSL).

TP, JIP

OcHoBBI
MOJIEKYJISIPHON
¢bu3uku u
TEPMOJIUHAMHUKH

Hsmepenue enasxcnocmu 030yxa.

H3mepenue nogepxHocmHuo20 HAMAXCEHUs HCUOKOCTU.
Habnioodenue npoyecca kpucmannuzayuu M3yyenue oechopmayuu
pacmscenus. Mzyuenue menniogozo pacuupeHus meepovix mei.
H3yuenue ocobennocmeii menyiogoco pacuiuperusi 600bi.

TP, JIP

OnexTpoauHa-
MUKa

H3zyuenue sakona Oma 0ns yuacmka yenu, nociedo8ameibHo20 U
napanieibHo20 coeOUHeHUsl NPOBOOHUKOB.

H3zyuenue 3akona Oma 011 noaHou yenu.

H3zyuenue sgnenus 21eKmpomMacHUmMHON UHOYKYUU.

Onpeodenenue ko3 puyuenma none3no2o Oeticmsus NeKmpuUiecKkoo
YQUHUKA.

Onpeodenenue memnepamypul HUMu 1AMNbL HAKATUSAHUSL.
Onpeoenenue I/C u enympenne2o conpomueieHusi UCMo4HUKa
HANPAHCEHUSL.

TP, JIP

Onrtuka

H3zyuenue uzobpadsicenus npeomenos 6 moHKOU JTUH3e.
U3zyuenue unmepgepenyuu u ougpaxyuu céema.
I'padyuposxa cnekmpockona u onpeoenerue OuHbL OJIHbL
CNEeKMPATbHBIX TUHUIL.

TP, JIP

OBOTIOIMSA
Bcenennoi

Uszyuenue mooenu Conneynoti cucmemvi. Domoepaguu nianem,
coenamHule ¢ Kocmuueckux 30H006. Kapma Jlynvl u nnanem,

Memeopumos, acmepoudos, Komem, 4epHuix Oblp, 36€30 U 2aNaKMUK

TP, JIP

2.4.4. IlpumepHble TeMbl pedepaToB




Anexkcannap I'puropbeBud CTOJIETOB — PYCCKHM (PU3HK.

Anexcanap CrenanoBud IlonoB — pycckuii yueHbli, n300peTartensb pajuo.
AnbTepHaTUBHAs SHEPIrETUKA.

AKyCTHYECKHE CBOICTBA IOIYIIPOBOJIHUKOB.

AHnape Mapu Amniep — OCHOBOIIOJIOXHHUK 3JIEKTPOIMHAMUKH.
ACHHXPOHHBIN ABUTATEIb.

AtomHas ¢usuka. M3otonsl. [IpumMeHenne paguoakTUBHBIX U30TOIOB.
beckOHTaKTHBIE METOIbI KOHTPOJIS TEMIIEPATYPBI.

bunonspHeie TpaH3UCTOPEI.

bopuc CemenoBuu SIkobu — Gu3uk u n300perarTeb.

Benuuaiiimme oTKpbITHS GU3HKH.

Bunpl anexTpudeckux paspsioB. DJIEKTpUUECKUE pa3ps/ibl Ha CiIy)K0e yenoBeka.
Bnusaue nedexkroB Ha pu3nveckre CBOMCTBA KPUCTAILIOB.

Bcenennas u TeMHast MaTepus.

I"anuneo "anuiield — OCHOBATENb TOYHOI'O €CTECTBO3HAHUSA.

[onorpadus u ee npuMeHeHue.

JIBrKeHUe Tena NepeMEeHHON MaccChl.

Judpakius B HalIeH KU3HU.

Knnxne kpucrasuibl.

3akonsl Kupxroga 1is 35ekTpuyeckoi 1enu.

3aKOHBI COXPaHEHUS B MEXAHUKE.

3HaueHue OTKpbITHH [ 'anunes.

Urops BacunseBuu KypuaroB — (u3uk, opraHu3aTop aTOMHOW HaAyKU M TEXHUKH.
Hcaax Hpi0TOH — co37aTenb KJIacCUYeCKON (PU3UKH.

Hcnonp30BaHuE 3JEKTPOIHEPTUH B TPAHCIIOPTE.

Knaccugukanus u XxapaKTepuCTUKU dJIEMEHTAPHBIX YaCTHII.
KoHcTpyK1imoHHast MpOYHOCTh MaTepUaia U €€ CBSI3b CO CTPYKTYPOH.
KoHcTpyknus u BUIBI J1a3€pOB.

KpuosnexkrpoHuka (MUKpPOIIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUH U UX UCIIOJIb30BAHHUE.

Jleonapao na BuHum — yueHsblit 1 n300peTarens.

MaruuTtHble u3mMepeHus (MPUHLUIBI TOCTPOEHUSI IPUOOPOB, CIOCOOBI U3MEPEHHSI MArHUTHOTO TIOTOKA,
MarHUTHON MHIYKIINN).

Maiixn @apajieit — co3aarens yaeHus 00 dJIEKTPOMarHUTHOM TIOJI€.

Makc I1naHk.

MeToa MeueHBIX aTOMOB.

Mertobl HabMIOEHNS U PETUCTPALUN PAIMOAKTUBHBIX U3TYYEHUH U YaCTHII.
MeTto/1bl onpeesieHns IIOTHOCTH.

Muxann BacuinbseBrny JIOMOHOCOB — y4€HBIH SHIIUKIIONEUCT.

Mopenu atoma. OnbiT Pesepdopna.

MonekynspHO-KMHETUYECKask TEOPHS UI€AIbHBIX T'a30B.

MouHus — ra30BbIi pa3psaa B IPUPOIAHBIX YCIOBHUSX.

HanoTtexHoMOrus — MeXIUCHMIIMHAPHASA 001aCTh (PYHAaMEHTAIbHON U MPUKIIAIHON HAyKH U
TEXHUKHU.

Hukona Tecna: »xu3Hb 1 HEOOBIUAHHBIE OTKPBITHSL.

Hukonait Konepauk — co3gaTeinb reImoneHTpUYecKOi CUCTEMBI MUpa.
Hunbe bop — onuH U3 co3pareneil COBpeMeHHON (GU3UKH.

Hyxneocunres Bo Beenennon.

OO0BbsicHeHHEe POTOCHHTE3A C TOUKH 3pEHHS (PU3UKU.



OnTuyeckue ABJICHUS B IPUPOJE.

OTkpbITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOIUMOCTH.
IlepeMeHHBIN 3JIEKTPUYECKHN TOK U €r0 IPUMEHEHHE.

[Tnasma — 4yeTBepTOE COCTOSHUE BEIIECTBA.

[Tnanersr COTHEUYHOHN CUCTEMBI.

[TosrynpoBOIHUKOBBIE JATYNKH TEMIIEPATYPHI.

e [IpumeHeHME KUAKUX KPUCTAIIIOB B IIPOMBIILITIEHHOCTH.

e [IpumeHeHME AOEPHBIX PEAKTOPOB.

e IIpupona peppomaruerusma.

e [IpobGnembl 3K0JIOTHH, CBA3aHHBIE C UCIIOIb30BAHUEM TEIUIOBBIX MAIIIMH.
e [IpousBoxcTso, nepenaya U UCIOIb30BAHUE IIEKTPOIHEPIUH.
[Tpoucxoxaenne CoaHEUYHON CUCTEMBI.

[Tee303exTpuueckuit 3 ekt ero mpuMeHeHue.

PasButue cpencTs CBSA3U U paguo.

PeaxTuBHBIC 1BUTATENHN U OCHOBHI pa0OTHI TEINIOBON MAIIUHBI.
PenukroBoe uznyyenue.

Pentrenosckue styun. Mcropus otkpbitus. llpumenenue.
Poxxnenue u 3Bosronys 3Be31.

Posp K.O. [InoKOBCKOTrO B pa3BUTUM KOCMOHABTHKHU.

CBeT — 2JIeKTpOMAarHUTHAsI BOJIHA.

e Cepreii [1aBnoBuu KoposieB — KOHCTPYKTOP ¥ OpraHU3aTOP MPOU3BOJICTBA PAKETHO-KOCMHYECKOM
TEXHUKHU.

Cunel TpeHus.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpeMeHHas (pu3znyeckas KapTHHA MUpa.

CoBpeMeHHbIE CPEICTBA CBA3H.

CornHile — UCTOYHUK >KU3HU Ha 3eMIIe.

Tpanchopmaropsl.

VabpTpa3Byk (ogyyeHUe, CBONCTBA, IPUMEHEHHE).
VYrpaBisieMbIi TEPMOSICPHBII CUHTES.

YckopuTenu 3apsyKeHHBIX YaCTHII.

®du3nka u My3bIKa.

dusnueckue cBoiicTBa aTMoc(ephl.

DOTOIIEMEHTHI.

®otosdp¢ext. [Ipumenenue sBiaenus porodddexra.

Xanc Kpuctnan Opcrell — OCHOBOIIOJIOKHHK 3JIEKTPOMAarHeTU3Ma.
YepHble OBIPBL.

[IIkana 37€KTPOMarHUTHBIX BOJIH.

OKoJyorudeckue npodiaeMbl U BO3MOXKHbBIE ITyTH UX PEILICHUS.
DneKTpOHHas MPOBOJAUMOCTh METaNIOB. CBEpXIPOBOAUMOCTD.
Omunuit Xpuctuanosuy JleHn — pycckuii Gusmk.

3. OBPA3OBATEJIBHBIE TEXHOJOI'NU
3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH NMPHU NPOBETEHNUH JIEKIMIi

Koma-Bo

No Tema Bugsr MMPUMCHACMBIX 06pa30BaTCHLHLIX TEXHOJIOTUH 4ACOB

1 2 3 4




Beexenrie UKT-Texnonoruu, [IpobneMHbIe JISKIIHMH, TEKIUH- 2
BU3yaJu3allii, MyJIbTUMEININHBIE MPE3CHTAIIUN
UKT-Texuonoruun, [IpobGneMHbIe ICKIINH, JTCKIIHH-
MexaHuka » 1P N TIMH, JICKII 8
BU3yaJIU3allMU, MYJIbTUMEIUUHbBIC TTPE3ECHTALIUN
Mounekymsipras ¢pusuka. |MKT-Texnonoruu, [IpoOnemMHbIe TEKIINUH, JICKIIHH- 6
TepMmoguHamuka BU3yaJu3alii, MyJIbTUMEININHBIE TPE3CHTAIIUN
HNKT-Texunonoruu, [Ipo6iieMHbIe JICKITUH, JICKITUHU-
DIIeKTpOAMHAMUKA o 10
BU3yaJu3allii, MyJIbTUMEINIHBIE PE3CHTAIIUN
Ontika HUKT-Texuomnoruu, [IpobiieMHbIe JIEKITUH, JICKITUH- 6
BU3yaJu3allii, MyJIbTUMEINIHBIE PE3CHTAIIUN
JJ1eMEHTHI KBAaHTOBOM UKT-Texnomnoruu, [IpobiieMHbIe JIEKITUH, JICKITUH- 2
bu3HKH. BU3yaJu3allii, MyJIbTUMEINIHBIE PE3CHTAIIUN
. UKT-Texnonoruu, [IpobreMHbIe JICKITUH, JTCKITUH-
DBoronus Beenenuon o 4
BU3yaJu3alii, MyJIbTUMEIUIHBIC PE3CHTALINN
Hroro o xkypcy] 38

3.2. O6pa3zoBaTesibHbIE TEXHOJOTUM MPU MPOBeAeHUN NPAKTUYECKUX 3aHATHII (J1a0opaTOPHBIX

pabor)
Kon-
Buapl npuMeHsieMbIx 00pa3oBaTeIbHBIX BO
No Tema AARLTID p:
TEXHOJIOTHi 4aco
B
1 2 3 4
CeMmuHapckue 3aHsTus, pa3doop peuieHus
1 MexaHuka p b PP 8
3a/1a4, J1abopaTopHbIe PabOTHI
5 MounekynspHas pu3UKa. CemMuHapckue 3aHATHUS, pa300p perieHus 6
Tepmoaunamuka 3ajay, 1abopaTopHbIE pabOThHI
CemuHapckue 3aHaTus, pa3doop peuieHus
3 DNEKTPOIUHAMHKA p P PP 10
3ajay, 1abopaTopHbIE pabOThHI
4 DeMeHThl KBaHTOBOM CeMmuHapckue 3aHATuUs, pa3dop peleHus 5
¢buzukn 3ajay, 1abopaTopHbIE pabOThHI
CeMmuHapckue 3aHATus, pa3doop peueHus
5 OnTuka 2
3ajay, 1abopaTopHbIE pabOThHI
. CeMmuHapckue 3aHATuUs, pa3dop peleHus
6 Opomtonus BeeneHnHoil. p b PP 8
3a/1a4, JJabopaTopHbIe PabOTHI
Hroro no xypcy 40

4. YCJIIOBHUSA PEAJIMBALIMU ITPOT'PAMMBI TN CHUTIJIMHBI

4.1. MaTtepua/ibHO-TeXHHYecKas1 0a3a, He0OX0AMMAs IJIsl OCYLEeCTBJIEHHUS
00pa3oBaTeILHOIO MPoLecca MO AMCHUIINHE

Kabuner ¢usuku, yi. Jumurpora, 200, ayx. 404

CrieunanusupoBaHHas MeOesb U CUCTEMBbI XpaHEHHUs (J10CKa KJIaCCHAsl, CTOJI U CTYJ YUHUTEI,
CTOJIBI U CTYJbSl Y4YEHUYECKHe, HKadbl s XpaHEHHs y4eOHBIX MOCOOMH, CUCTEMbl XpaHEHHUS
TaOJIHIT ¥ TJIAKaTOB);

TEXHUYECKHE CcpeacTBa o0ydeHus (pabouee MECTO YUHUTEINSA:
BHJICOITPOEKTOP, IKpaH, Juiien3nonnoe [10);

JI€MOHCTPAIlMOHHbIE  y4eOHO-HArJIsIHbIe ocoOus
JIeMOHCTPAIIMOHHBIE, TOPTPETHI BHIAAIOIMINXCS (PU3UKOB);

1a00paTOPHO-TEXHOJOTUYECKOE 00opyaoBaHue (mabopatopHbie HAOOpBI, HAOOPHI A
MPaKTUKYMOB, KOMIUIEKTHI JJAOOPATOPHBIX MPUOOPOB, KOMIUIEKTHI IEMOHCTPAIL[MOHHBIX TPUOOPOB).

KOMIIBIOTCP  YUUTCIIA,

(KOMILIGKTBI ~ CTEHJIOB,  TaOJIHIIBI



ITepeyenb HEOOXO0AUMOI0 MPOrPaAMMHOIO0 O0ecIeYeHUs!

e Oneparmonnas cucrema Microsoft Windows 10

e [laker mporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBobGomHoe mporpaMMHOe oOecIeueHHe, He
OrpaHU4YeHO, OECCPOUYHO)

e Unrepner 6paysep Google Chrome (6ecruiaTHoe mporpaMMHOE oOecriedeHue, He OTPaHUYCHO,
0eccpouHo)

e K-Lite Codec Pack — yHuBepcaibHbIii HA0OP KOJACKOB (KOJAUPOBIIMKOB-ICKOIUPOBIINKOB) U
YTHJIAT U1 TIPOCMOTpa M 00pabOTKH, aynuo- M BuacodailioB (OecruiaTHOE MPOrpaMMHOE
obecrieueHre, He OTpaHUYCHO, OECCPOUYHO)

e WinDjView — mporpamma st mpocmotrpa (aiiioB B dopmare DIV u DjVu (cBoboaHOe
porpaMMHoe o0ecriedeHue, He OrpaHuYeHo, OECCPOUHO)

e Foxit Reader — mpukiagHoe MpoOrpaMMHOE OOECIHeUYeHHE Ui MPOCMOTpPa 3JIEKTPOHHBIX
nokyMmeHToB B craHaapte PDF (GecmatHoe mporpammHoe obOecriedeHHe, HE OrpaHHuYeHo,
OeccpouHo)

5. IEPEYEHb OCHOBHOM " ﬁOHOJIHHTEJII)HOfI YYEBHOU JIMTEPATYPBI,
HEOBXOJIMUMOMU JJIs1 OCBOEHUA JUCHUITJINHBI

5.1. OcHoBHasi IMTEpaTypa

1. ®upcos, Anekcanap BukropoBnd. @m3uka 11t npoeccrii M CrIenuaabHOCTEH TEXHUIECKOTO 1
€CTeCTBEHHOTO-HAyyHOro Npodwiel @ y4eOHHMK JUIs HCIONB30BaHUS B Y4EOHOM Tpoliecce
oOpazoBatenbHbIX yupeskaeHuit CI1O Ha 6a3e 0CHOBHOTO 00111ero 00pa3oBaHus ¢ MOMYyYEHUEM CPETHEro
obmrero oOpazosanus / A. B. @upcos ; nox penaxmueii T. U. Tpopumosoid. - 4-e u3n., crep. - Mocksa :
Axanemust, 2019. - 350 c. : w1, Taba. - (IIlpodeccuonansHoe oOpazoBanue. O0IIE00pa3OBaTEIbHBIC
muctumuaae). - ISBN 978-5-4468-7892-5

2. Tpodumona, Taucus MBanoBHa. Pu3uka 11 podeccHii u creuatbHOCTEH TEXHHYECKOTO 1
€CTECTBEHHO-HAYYHOTO Mpoduielt : COOPHUK 3a71ay : ydeOHOe TTOCOOHE ISl HCTIONIb30BAHUS B Y4€OHOM
nporiecce oopasoBaTenbHbIX opranu3armii CI10O Ha 6a3e OCHOBHOTO 00I1IeT0 00pa30BaHus ¢ MOITydeHUEM
cpeanero oodiero oopasosanusi / T. 1. Tpodumosa, A. B. Dupcos. - 2-¢ u31., ctep. - Mocksa : Akajemus,
2018. - 286 c. : un. - (IIpodeccnonanpHoe obpazoBanue. ObIIe00pa3zoBaTeNnbHble UCIUILTUHGI). - ISBN
978-5-4468-6583-3

3. KpaBuenko, H. 10. ®usmnka : yueOHUK M MPAKTUKYM Ui CPEIHETO MPOQPECcCHOHATBHOTO
obpaszosanust / H. 0. KpaBuenko. — Mocksa : UzngarensctBo IOpaiit, 2023. — 300 c¢. —
(ITpoeccronansnoe obpazosanue). — ISBN 978-5-534-01418-1. — TekcTt : 31€KTPOHHBIN //
OopasoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512690

4. Kanamnukos, H. I1. ®u3uka : yueOHUK M MPAKTUKYM JJIsl CPEAHEro NpodecCuoHaIbHOIo

obpaszoBanus / H. I1. Kanamaukos, C. E. MypaBseB. — 2-¢ u3j., nepepad. u jgon. — Mocksa :
WznarensctBo FOpaiit, 2023. — 496 c¢. — (IIpodeccuonansrHoe obpasosanue). — ISBN 978-5-
534-16205-9. — Texkct : asnekrponnsiii // ObpasoBarenbHas tiatdopma IOpaiit [caiiT]. —

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

5.2 JlonoiHUTEILHAS JTUTEpPaTypa

Tpodumona, T. . PykoBoAcTBO K pelieHuto 3a1a4 1no ¢pusmke : yueOHOe ocodue /sl CpeTHErO
npodeccuonanbHoro oopazosanusi / T. . TpopumoBa. — 3-e u3f., ucnp. u gon. — MockBa :


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

NznarensctBo IOpaiit, 2023. — 265 c. — (Ilpodeccunonansuoe obpazoanue). — ISBN 978-5-
534-15474-0. — Tekcr : anextponHbid // OOpa3oBarenbHas mardopma IOpaiit [caiT]. —
URL: https://urait.ru/bcode/511597

5.3 Tlepuoanueckue u3gaHusi

1. Bectuuk MockoBckoro yHuBepcurera. Cepus 03. ®Pusumka. Acrtponomus. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. Ilepeuenb pecypcoB MHGOPMALHOHHO-TEIeKOMMYHUKAIMOHHOH ceTn «MHTepHeT»,
He00XO0IMMBIX LISl 0CBOCHHUS JMCHUTIIMHBI

DJIeKTPOHHO-0MOMoTeuHbie cucteMbl (IBC)

1. O6pasosatensHas muardopma «FOPAWTY https://urait.ru/

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

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbublie 6a3bl JaHHBIX

1. BupryansHblii uuTaneHbii 3an  Poccuiickoil rocymapctBeHHoil Oubsimorexku (PI'B)
https://Idiss.rsl.ru/;

2. Hayunas snektponnas oubimoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/;

3. HanmonanbHast anekrpoHHas oudiaunoreka https://rusneb.ru/;

4. Ipesunenrckas oubmuoreka um. b.H. Ensrinna https://www.prlib.ru/;

5. YuuBepcurerckas napopmarmonnas cucrema POCCUSA (YUC Poccus) http://uisrussia.msu.ru/;
6. "Jlekropuym TB" - Buneosnekuu Beaymux jJektopoB Poccun http://www.lektorium.tv/

I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHBLIC CUCTEMbI

1. Koncynbrant [lnroc - cmpaBoyHasi mpaBoBasi cucTeMa (IOCTYI MO JOKalbHOM CeTH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchbl cBOOOIHOTO AOCTYIIA

1. KubepJlennnka http://cyberleninka.ru/

2. MUHUCTEpCTBO  HAyKH  H  BBICIIETO oOpazoBanusi  Poccuiickoit ~ ®Denepauun
https://www.minobrnauki.gov.ru/;

3. MunuctepctBo npocsemenus Poccuiickoit @enepannu: opunmanbHbnii caidT. — Mocksa. — URL:
https://edu.gov.ru/

4. ®enepanbHbIi mopTan "Poccuiickoe oopazosanue” http://www.edu.ru/;

5. Enunas komnekuus nupoBbx 00pa3zoBaTelibHBIX pecypcos http://school-collection.edu.ru/ .

6. IIpoext ["'ocymapcTBEHHOT0 MHCTUTYTA pycckoro si3bika nMeHn A.C. [Tymkuaa "OOpa3oBanue
Ha pycckom" https://pushkininstitute.ru/;

7. CipaBo4HO-UH(pOpMAIMOHHBIN mopTan "Pycckuii s361k" http://gramota.ru/;

8. Ciryx0a TeMaTH4ecKiX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

9. Cnosapu u suimkioneauu http://dic.academic.ru/;

10.06pa3zoBatenbHbli mopran "Yuebda" http://www.ucheba.com/.

CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/bHble M HHGopMaunoHHbIe pecypebl Kyol'yY
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https://urait.ru/
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https://www.prlib.ru/
http://uisrussia.msu.ru/
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http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
https://edu.gov.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/

1. DnextponnsIii katagor Hayunoit 6ubaunorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas bubnmoreka TpyaoB yueHslx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTKpbITas cpega MOTyIbHOTO AMHAMUYecKoro ooyuenus Kyol'y

https://openedu.kubsu.ru/

4. baza yueOHBIX TJIaHOB, y4eOHO-METOAMYECKUX KOMILIEKCOB, MyOIMKaui 1 KOH(pepeHIINH
http://infoneeds.kubsu.ru/

6. METOOAUMYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA ITIO OCBOEHUIO
JUCHUIIIMHBI

3aJ10roM YCIeUIHOTO OCBOEHHS yueOHOTro Kypca «Du3nKay SBIISETCS MOCEUICHNUE JIEKIIMOHHBIX
U [IPAKTUYECKUX 3aHATUH (JTAOOPAaTOPHBIX PadOT), TaK KaK IPOITYCK OJJHOTO, @ TeM 00Jiee HECKOJIBKUX
3aHSATUH MOXET OCIIONKHUTH OCBOCHHE PAa3feioB Kypca. Ydaluecs A HOJTHOLEHHOTO OCBOEHUS
JOJKHBI COCTABIIATh KOHCIIEKTHI KaK IIPU MPOCITYIINBAHUH €r0 TEOPETUYECKOH (JIEKIIMOHHOI) YacTH,
TaK W MpPH MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM. JKenaTeabHO, 4TOObI KOHCIEKTHI JICKIUH H
CEMHUHApPOB 3aIMCHIBAINCH B JIOTHYECKOM MOCIEI0BATEIbHOCTH U3YUEHHS Kypca U COAEP)KaIHuCh B
OJIHOM TeTpaau. DTO oOecreynT 6osiee NOJHYIO MOATOTOBKY KaK K TEKYIIIUM YUEOHbIM 3aHATUSM, TaK
U CECCUOHHOMY KOHTPOJIO 3HAHUH.

B xone nexumii mpenogaBaTeNb HM3JIAaraeT M pa3bACHSIET OCHOBHBIC, HauOolee CIIOXKHbIE
MOHATUSL TEMbI, a TAKXKE CBS3aHHbIE C HEM TEOPEeTHUECKHE M MPaKTUUYECKUe NpoOJIeMbl, IaeT
PEKOMEHJallY HAa CEMHHAPCKOE 3aHATHE U YKa3aHUS HAa CAMOCTOSTEIbHYIO padoTy.

[TpakTuueckue 3anaTHA (JJTaOopaTopHble pabOThI) 3aBEPLIAIOT U3yUSHHE HaN0O0JIee BaKHBIX TEM
y4eOHOH TUCIMIUIMHEI U CITYKaT JUIS 3aKPETUICHUs] H3Y4eHHOT0 MaTepHaia.

JuakTuyeckre 1eau NpakTHYeCKUX 3aHATUH (JJa0opaTOpHBIX paboT):

- yroyOJieHue, CHCTEMaTH3allus ¥ 3aKpeIuieHIe 3HaHU, IPEeBpaIleHHE UX B YOCKICHUS;

- IpOBEpKa 3HAHUIA;

- IPUBUTHE YMEHUI U HaBBIKOB CAMOCTOATEIbHONU pabOThI C yUeOHUKOM, CTaThEH U Ip.;

- pa3BUTHE KyJIbTYpbl peud, (OPMHUPOBAHUE YMEHHS apryMEHTHPOBAHO OTCTaMBaTh CBOIO TOUKY
3pEeHHsI, 0TBE€YAst Ha BOMPOCHI IPYTHX CTY/ACHTOB U MPENOIaBaTels;

- YMEHHUE CIylaTh APYruX, 3a/1aBaTh BOIPOCHI.

B 3aBucuMOCTH OT CTENEeHN aKTHBH3AMW MHEMHUYECKON WM MBICIUTEILHONW JeSITeTbHOCTH
CTY/I€HTOB (DOPMBI OPraHU3aLUN CEMUHAPCKUX 3aHATHI MOXKHO pa3/ieiUTh Ha JBa TUMA!

1) penpoIyKTUBHBIN U 2) IPOTYKTUBHBIH.

PenpoayKTHBHBIN THI OpraHU3alMy 3aHATUS MpPEIIoiaraeT, Mpexae BCero, akTUBU3AIUI0
MHEMHYECKHX CHOCOOHOCTEH cTyneHTOB. OHU JIOJDKHBI 3aTIOMHHUTD U TIepecKa3aTh ONpeIeICHHbIH
y4eOHBbI MaTepuajq Ha OCHOBE Marepuaja JeKIui win ydeOHuKoB. IIpoaykTHBHBIA THI
OpTaHU3aINH 3aHATHUS TPEATIONIAraeT aKTHBU3AINIO MBICIHTEIBHBIX CIOCOOHOCTEH cTyneHTOB. OHI
JIOJKHBI CPaBHUTB, TPOAHATM3UPOBATh, 0000IINTh, KPUTHUECKH OLEHUTh, CAIENIaTh YMO3AaKIIIOUCHHE
Ha OCHOBE YCJIBIIIIAHHOTO WJIM IPOYUTAHHOTO MaTepHaa.

Bun (dhopma) mpakTuueckux 3aHATHH (71a00paTOpHBIX paboOT) OMpeAesseTcs CoJepkKaHUEeM
TEMBI, YPOBHEM IIOJITOTOBKH CTYIEHTOB JAHHOW TPYIIBI, HANpaBICHHEM W TPoPHIeM UX
MOJITOTOBKHM, HEOOXOAMMOCTBIO YBSI3aTh NpENoJiaBaHHe Y4eOHON JUCHUIUIMHBI C JIPYTHMH
IUCIUTUIMHAME, W3y4aeMbIMH CTyIeHTaMH. Bun cemmHapa Tpu3BaH CIOCOOCTBOBaTH HamOoiee
MIOJTHOMY DACKPBITHIO COJEPXKaHUsI U CTPYKTYpbl O0CY)XJaeMOi Ha HEM TeMbl, 00eCHeduTh
HanOOJIBIIYIO0 aKTHBHOCTH CTYJCHTOB, PEIICHHE TO3HABATEILHBIX M BOCIIUTATEIHLHBIX 33/1a4.

Haubounee pacnpoctpaneHHol (popMOii MPAKTHUECKUX 3aHATUH 10 (PpU3HKe SBISETCS pelIeHne
pacueTHbIX 3a7a4. Tak KaKk 3TO O/IMH U3 IPHEMOB 00YUYECHHS, IOCPEICTBOM KOTOPOTO 00ECTIEINBACTCS
Oosee TIy0OKOE M TOJHOE YCBOGHHE Yy4yeOHOro marepuaia 1o AUCHUIUIMHE, TO OH 3aHUMaeT B
¢uznyeckoM 00pa30BaHUU BaKHOE MeCTO. UTOOBI KayeCTBEHHOTO OCBOWTH TIPEIMET, W3YyUeHHE
TEOPETUYECKOT0 MaTepuaa J0JKHO COYEeTaThCs ¢ CHCTEMAaTUYECKUM PELICHUEM Pa3IMyHbIX 3a/1ay.


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
https://openedu.kubsu.ru/
http://infoneeds.kubsu.ru/

JlaHHBIN Kypc pa3BUBAET y y4alIUXCsl yMEHHE pellaTh TEOPETUUECKUE U PACUETHBIE 3a1a4H, a
TaKkKe OOIIMEe WHTEIUIEKTyaJbHblE YMEHHS M HAaBBIKM — AaHaJIM3HpPOBAaTh, KOHKPETHU3UPOBATH,
0000111aTh, TPUMEHATH IPUEMbI CDABHEHUSI.

Pemenne 3amady cnocoOCTBYET OCO3HAHUIO yYAIIMMHCS CBOCH COOCTBEHHOW IESTEIbHOCTH,
o0ecreynBaeT UX CaMOCTOSTENIbHOCTh U AKTUBHOCTh, ()OPMHUPYET YMEHUS IPUMEHATh IOJIy4YEeHHbIE
3HaHUS B HECTAHAAPTHBIX, TBOPUYECKHX 3a/IaHUSAX. Y CTYIEHTOB TaK)K€ BOCITUTHIBACTCS TPYIOIIO0HE,
LIeJICyCTPEMIIEHHOCTb, Pa3BHBAETCS YYBCTBO OTBETCTBEHHOCTH, YHNOPCTBO M HACTOMYMBOCTH B
JOCTIDKEHUH TOCTaBJICHHOW Iienu. B mporecce pemeHus 3a1ad peanus3yloTcsl MEXIpEIMETHbIC
CBSI3U, YTO MO3BOJISET yYalllUMCs MOJYy4aTh LIEJIOCTHOE IPEACTaBICHHE 00 OKpYXAroleM MHUpE ¢
LEJIBI0 MCIIOJIB30BAaHUS €r0 B JAJbHEWIIEH >XKU3HU. MHTerpanus ¢ TemMu Ipeameramu, KOTOpbIE
KaXyTCsl CTYAECHTaM JO0CTaTOYHO IPUBJIEKATEIbHBIMM, I103BOJIAET YCIEIIHO IOBBIMIATh MHTEPEC K
(GU3MKK ¥ pa3BUBATh MOTHBALMIO €€ n3ydeHus. VHTerpupoBaHue ¢ MPUKIAIHBIME JUCIUTUIMHAME
pacKpbIBaeT BO3MOXKHOCTH IIPAKTUYECKOTIO IIPUMEHEHUS PUOOPETAEMbIX 3HAHHH.

CamocrostenpHas  paboTa  ydammxcsi — sBIseTcs — BaxkHeWmeid  Qopmoit  yueOHO-
[O03HaBaTeNbHOTO mpouecca. llenp 3agaHuil A8 caMOCTOSTENbHOM pabOThl — 3aKpenuTh U
paclIMpuTh 3HAHUS, YMEHHs, HaBBIKM, MPUOOPETEHHBIC B pE3yibTaTe W3YYEHHUS AMCLUUIUINHBI;
OBJI/IETh YMEHHMEM MCIIOJIb30BaTh IIOJIyYE€HHbIE 3HAHUSA B IMPAKTUUYECKOW paboTe; MOIy4UuTh
MIEPBUYHBIE HABBIKU MPO(HECCHOHAIBLHON A TETbHOCTH.

3agaHus 17151 CaMOCTOSATENIbHOM paOOThI BBIMOIHSIOTCS B TUCBbMEHHOM BHJIE BO BHEAYAUTOPHOE
Bpems. Pabora MoKHA HOCHTH TBOPYECKHH XapakTep, NMPH €€ OLEHKE MPEernojaBaTellb B MEPBYIO
ouepesib OLEHUBAeT 00OCHOBAaHHOCTh M OPUTMHAIBLHOCTh BBIBOAOB. B muceMeHHOi paboTe no teme
3aJJaHUs YYaIIUKCS JIOJDKEH TIIOJIHO M BCECTOPOHHE PAacCMOTPETh BCE ACIEKTHI TEMBI, YETKO
copMynupoBaTh M apryMEHTHPOBATh CBOIO IO3ULHUIO II0 HCCIEAyeMbIM BolpocaMm. Bribop
KOHKPETHOTO 3aJlaHus JJIsi CaMOCTOSITEJIbHOM paboThl TMPOBOAMT TPENoJaBaTeib, BEXYIIHN
IIPAKTUYECKHE 3aHATHSI B COOTBETCTBHH C IIEPEYHEM, YKa3aHHBIM B IUIaHAX MPAKTUYECKUX 3aHIATUH.

Obwue npasuna bINOIHEHUsI NUCLMEHHBIX PAOOM

Ha mepBoM 3aHATHM CTYIOCHTHI IOJDKHBI OBITH NPOWH(GOPMHPOBAHBI O HEOOXOAUMOCTH
COOJIFOJICHUSI HOPM aKaJieMHUYeCKOM 3THKM M aBTOPCKMX IpaB B Xoje oOydyeHus. B dacTHOCTH,
MIPEOCTABIISIOTCS CBEICHUS:

- ob1mas nHdopmMarus 06 aBTOPCKHUX MpaBax;

- IIpaBUjIa HIUTUPOBAHUS;

- npaBuiIa 0POPMIICHHS CCBUIOK;

Bce nmMeromuiecst B TEKCTE CHOCKH TIIATEIBHO BBIBEPSIOTCS H CHAOKAIOTCS «apecamumy.

HenonyctrMo BKiIIOYaTh B CBOIO paboTy BBIACPKKH U3 pabOT APYrHUX aBTOPOB 0e3 yKazaHUs
Ha 3TO, NepecKa3bIBaTh YyXKyI0 paboTy OJIM3KO K TEKCTy 0e3 OTCBUIKM K HEM, UCIOJIb30BaTh YyXKHE
ujen 6e3 ykazaHus IepBOMCTOYHUKOB (3TO KacaeTcsa U UH(popmanuu, HailieHHoi B HTepHete). Bee
clly4yau IjiaruaTa JO0JKHbI ObITh UCKITIOUEHBI.

CIucoK WCIONB30BaHHON JUTEpaTyphl JOJDKEH BKIIOYAaTh BCE HCTOYHUKHA HH(OpMAIHH,
U3yueHHbIE M MpPOpabOTaHHBIE CTYJEHTOM B MPOILECCE BBINOJHEHHUS pabOThI, M JIOJKEH OBITh
coctaBieH B coorBerctBu ¢ ['OCT P. 7.0.5-2008 «bubnmorpadpuueckas ccpuika. OOmme
TpeOOBaHUS U MTPaBUIIA.

N3yuenne oOmeoOpazoBatenbHOW — yueOHOM  aucuurummabl  «Dusukay  3aBepiiaercs
MoJIBEICHHEM HTOroB B (opMe auddepeHnrpoBaHHOIO 3ayeTa B paMKax IMPOMEXKYTOUHOH
arrectaruu cryaeHToB B mporecce ocBoeHus OIIOIT CIIO ¢ momydeHueM cpeaHero oOIero
obpazosanus (ITIICC3).

7 OILEHOYHBIE CPEJACTBA JAJ5 KOHTPOJISA YCIIEBAEMOCTH

7.1. Kputepuu oueHKHU 3HAHUMH

O00011IeHHas OLIEHKA KOMIIETEHIIUN

Ouenka Basn (2-5 GanoB)




«HeynosnerBopu | 2 6amna
-TEJIBHOY -
HYJIEBOI YPOBEHb

OOy4aromuiicss He OBIIAJCN OIEHUBACMOW KOMIICTCHIIMEH, HE PAaCKphIBACT
CYITHOCTH TTOCTaBJIEHHOW TpoOnembl. He yMeeT MpuUMeHATh TeOpeTHIECKHe
3HaHUS B PEIICHUM TpakTUYeckod curyanuu. Jlomyckaer ommOku B
MIPUHAMAEMOM peIIeHNH, B pabdoTe C HOPMAaTHUBHBIMH JIOKyMEHTaMH,
HEYBEPEHHO 000CHOBBIBACT MOJIYUYCHHBIC PE3YJIBTAThI. MaTepuan usaraercs
HEJIOTUYHO, OECCUCTEMHO, HEJOCTATOYHO TPAMOTHO.

«Y noeneTBoputen| 3 Oamia
BHO» - IOPOTOBBIH

OOyuaromuticss ocBomst 60-69% olieHUBacMOW KOMIICTCHIIUH, MTOKA3bIBACT
V/IOBJICTBOPHUTENEHBIC  3HAHWS OCHOBHBIX  BOIPOCOB  MPOTPAMMHOTO
MaTepuaia, yMEHHUS aHaIW3UPOBaTh, JeNaTh BBIBOJABI B  YCIOBHSX
KOHKPETHON CHTyallMOHHOW 3afauu. M3maraer pemeHue mpoOiIeMbl

0a30BBIl ypOBEHB

YPOBEHb HEJIOCTaTOYHO TIOJTHO, HETIOCIIEI0BATEIFHO, JOITyCKAeT HETOYHOCTH.
3aTpyaHSACTCSI JOKa3aTelNbHO 000CHOBBIBATH CBOH CY)KICHHSI.

Oo6yuaromuiicst ocBomn 70-89% orneHMBaeMO KOMIIETEHIIUH, YMEET

NPUHUMATh TEOPETHYCCKUE 3HAHUS U MOJYYCHHBIH MPAKTHYCCKHH OIBIT B

«Xopomo - 4 0amna pemenuy NpaKTHYECKOH CHTyamuu. YMeno paboTaeT ¢ HOPMATHBHBIMH

JOKYMCHTaMHU. Ymeer ApryMCHTHPOBAThL CBOM BBIBOALBI W MNPHUHUMATH
CaMOCTOSITEIIbHBIC PEIICHHS, HO JIOMYCKAeT OTJACIbHBIC HETOYHOCTH, KaK 110
COZICPKAHUIO, TaK

U TI0 YMCHUIO, HABBIKAM Pa0OThI C TOCTABICHHOM BOIPOCOM.

«Ot1auaHOY - 5
NPOJIBUHYThIH banos
YPOBCHB

OoOyuaromuiicss ocBomn 90-100% oneHuBacMOl KOMIICTCHIIUM, YMEET
CBS3BIBaTh TEOPHUIO C MPAKTUKOM, MPUMEHATH IIOJYYEHHBIM NMPAKTHYECKUMA
OMBIT, AHAJIU3UPOBaTh, JE€NAaTh BBIBOABI, NPHUHUMATH CaMOCTOSTEIbHBIE
pelieHrss B KOHKPETHOW CHUTYallMM, BBICKA3bIBATh M OOOCHOBBIBATH CBOH
cyXkneHus. JleMOHCTpHpyeT yMeHHe BecTH Oecelbl, KOHCYJIbTHPOBATbH
rpaXJaH, BBIXOAWTh W3 KOH(IUKTHBIX CHUTyauuil. Briageer HaBbIKamu
paboThI C pemieHueM 3ajad, MPUMEpOoB. BrameeT MUCPMEHHOW W yCTHOM
KOMMYHHKAaIMEeH, IOTHYECKUM H3JI0’)KEHHUEM OTBETa.

7.2. OueHOYHbIE CPeACTBA 15 MPOBeIeHHs TeKylIel aTTecTaluu
B nannoM paszgesne npuBoAATCs 00pa3bl OLEHOYHBIX cpeacTB. [10HbIH KOMILIEKT
OLICHOYHBIX CPEeACTB NPUBOAUTCH B DOH/IE OLIEHOYHBIX CPEACTB.

Texymumii KOHTPOJIb IPOBOIUTCS B opMe:

- (ppoHTANBHBIN OITpOC

- UHAMBUAYaJIbHBIA YCTHBIA OIPOC

- MMChbMEHHBIMN KOHTPO

JIb

- TECTHPOBAHUE 110 TEOPETHUECKOMY MaTepHalry
- mpakTHueckas (1aboparopHas) pabora

- 3alIuTa BBIIIOJJHCHHO

T'0 3aJaHusl.




7.2.1 IlpumepHbIe TeCTOBBIE 3aJaHNs 1JIsl NIPOBEAeHUs TeKyllIei aTTecTaluu:

Cuny, ¢ komopoti 6ce mena nPUMALUBAIOMCsL OpYe K Opy2y, HA3bI8AION:
A) cuioil TpeHus:
b) cunoit ynpyrocru;
B) rpaBuTanonHoii cunoi
Cuna 6cemupnoco msacomeHus y8eiudumcs 6 2 pasd, eciu:
A) Maccy KaXXJ10ro U3 B3auMOJCHCTBYIOIINX TeJl YBEIUYUTh B 2 pa3a;
b) maccy kaxxaoro u3 B3auMOJICHCTBYIOIIUX TeJl YMEHBIIUTD B 2 pa3a;
B) maccy ogHOro U3 TN yBeIM4uTh B 2 pasa.
I pasumayuonnas nocmosiHHasL 8 3aKOHE 6CEMUPHO20 MA20MeHUs 0003HAUAEMC s U YUCTIEHHO PAGHA
A) g= 9,8 m/c?
B) G=6,67-10 11 H - m%/xr?
- B) K=400 H/m
Cuna scemupnozo macomenus ymenvuiumes 6 100 pas, eciu:
A) Tena conmu3uth Ha 100 MeTpoB;

b) Tena ynanuts na 100 meTpoB;
B) paccrosinue mexay Tenamu yBenuuuthb B 10 pas.

7.2.2 TIpumepHbIe BONMPOCHI AJI51 YCTHOT0 0Npoca (KOHTPOJIbHBIX padoT)

7151 IPOBe/IeHUsl TeKYIIel aTTecTaluu:

MexaHnuka — 3T0 4acTh (PU3HUKH, KOTOpask U3y4aeT 3aKOHOMEPHOCTH MEXaHUUYECKOTO JIBIKEHUS U
MIPUYMHBI, BEI3BIBAIOIINE WM U3MEHSIOIINE 3TO JBIKEHUE.

1) Mexanuueckoe osudicenue —

Pa3nenpl MexaHUKH: KUHEMATHKA U AUHAMUKA. Yem onu omauuaromes opye om opyaa?

2) Mamepuanvnas mouxa —

3) Teno omcuema —

4)Cucmema omcuema —

Tpaekropust — BooOpaxkaemast TMHUS, COSAUHSIIONIAS TOJI0KEHHSI MaTepHaIbHOM TOUKH (Tena) B
OmypKaiiIye mocyie0BaTeNIbHbIe MOMEHTHI BPEMEHH.

S)Ilepemewyenue —

6)Ilymo —

7)Hem onu omauyaiomes opye om opyea?

8)Cropocmo —[? |ghopmyna

PaBHOMEpHOE NPAMOIMHENHOE ABUKEHHE — IBUKEHUE, TPU KOTOPOM TEJI0 MEePEMEIIAeTCs C
MIOCTOSIHHOM 10 MOJTYJIIO U HAIIPABJIEHUIO CKOPOCTHIO.

9)3axon pasHomepHo20 NPAMOIUHENHO20 OBUINCEHUS: PopMYIa

10)Yckopenue —[? | popmyna

[IpsiMosnHetHOe TBUKEHUE C TIOCTOSTHHBIM YCKOPEHHEM.

11)3axon paenoyckopenno2o npsAMOIUHENHO20 0BUNCEHUS: PopMyaa

12)Dopmyna ckopocmu npu pagHoyCKOPEeHHOM O8UNHCEHUU. hopmyna

13)3axon pagnosameoneHH020 NPAMOIUHEHO20 OBUNCEHUSL: hopMYId

[TpumMepHbIe BOMPOCHI I KOHTPOJIS CAMOCTOSITEIbHON paboThI:

14) @opmyna ckopocmu npu pasHo3ameoIeHHOM OBUNCEHUU: hOpMYIa

[leprnonnveckoe TBMKEHUE — JIBIKEHHE, TIOBTOPSIOIICECS Yepe3 PaBHbBIE MPOMEXKYTKH BPEMEHH.
Bunel neprnoaudeckux IBUKEHH: BpalaTeIbHOE U KoJieOaTeabHOe.

15) Yem onu omauuaromes opye om opyea?



16) Ilepuoo —

17) Ilepuoo epawenusi — 8pems 00H020 060POMA NO OKPYIHCHOCIU. POPMYIA

18)Yacmoma epawenus —[? | gpopmyna

19) Huepyus —

20) Ilepeswiii 3axkon Horomona —

21) Bmopoti 3axon Hetomona —[? ] popmyna

22) Cuna — 6ekmopHas uzuueckas 8enudUna, sA81aI0uaacs Mepo ...

23)Tpemuii 3axkon Hotomona —

24) Cuna msicecmu — 2pasumayuortas cuia, oeticmeyrowas Ha meio. [? J¢popmyna
Cuna ynpyrocT — Cuiia, BO3HUKAOIIAS TTPH MaJiol AeopMaIiii pacTsHKeHUS (CKATHS) Tela,
HaIpaBJIEHHAs TPOTHUBOIOIOKHO CMEIICHHUIO YaCTHI] TeJia MpH Je(opMaIiuu.

25) 3akon I'yka —[? ] popmyna
26)Cuna mpenus —[? ] popmyna

7.3. OueHo4YHbIe CpeICTBA /1Jisl IPOBe/IeHNUsI IPOMEKYTOUHOI aTTecTaluu

IIpomexyTouHast aTTecTanus

dopma . JInunsle IIpumepsl
aTTecTAIIN 3HaHug VYMenus paxruyeckuii KauecTBa OLICHOYHBIX
OIIBIT (BJIaCTB) o0yyaromerocs CPEICTB
Koutposns OueHKa yMeHus OLeHKa HaBBIKOB OueHka Bompocsr:
KounrposbHast 3HaHUA MIOHUMAaTh JIOTHYECKOT'O CIOCOOHOCTH IpHIararoT
pabota/Jlng- 0a30BbIX CHeIUABbHYIO COTIOCTaBIIEHUS U IpPaMOTHO U ci
q)epeH MOJI0KEHUI TEPMUHOJIOTUIO XapaKTCPUCTUKHU YETKO Hu3jararb
LUPOBaH-
9 B o0JacTu 00BEKTOB MaTepual
HBIN 3a4eT
ecrecTBo3Ha- | OIIEHKA YMEHUS OleHKa HaBBIKOB Onenka 3agauu
HUS pemartb JIOTHYECKOT0 CIOCOOHOCTH MPUIaramT
TUIIOBBIC 3a4a4YU MBIIUICHUA IPpU rpaMOTHO U CA

B o0J1acTH
pohecCHOHab-
HOM
JESATETBHOCTH

pelieHny 3a1a4 B
obmactu
poheCCUOHAb-
HOHU JEeSATEIILHOCTH

YeTKO M3JIaraTh

XOJ1 pelIeHuUs

3aja4 B

obsactu
npoeccruoHab

HOI

JeSTeILHOCTH

u

apryMeHTHPO-

BaTh

pEe3yAbTATHI

7.3.1. llpumMepHbIe BONPOCHI [1Jisl TPOBEAEHUsI MPOMEXKYTOUHOI aTTecTanuu (1ud. 3a4er)

1. OcHOBHBIC BUABI MCXaHUYCCKOT'O ABHMXXCHMUA. 3akonsl HeloTOHA. 3aK0H BCGMI/IpHOFO

TATOTCHHUA.

o s wN

WNuepuus. MuepTHOCTH U ee Mmepa. Bec tena. HeBecoMOCTb.

Marematuyeckuil 1 Npy>KUHHBIA MasTHUK. KonebaHus 1 BOJIHBI.

VYpasuenune MenaeneeBa-Knaneiipona. M3onpouecchl v ux rpaduxu.

Bugsl mexanmueckoi OHCPTHUHU. 3akoH COXPAHCHUSA DHCPIUH. 3akoH COXpPAaHCHUSA UMITYJIbCA.

MonekynsapHo-KnHeTH4YecKas Teopusi. bpoyHoBckoe nBuxenue. [loctossHHas ABoraapo.




10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

23.
24,
25.
26.
217.
28.

29.

30.

31.
32.

ArperatHbie cocTosiHUA BemecTBa. Juddy3us B pa3nuuHbIX cpefax. BraxxHocTs Bo3ayXa.
3akon Kynona. Onextpuueckoe none. Hampsoxennocts. Cynepnosuinus nosei. JluHum
HanpspkeHHOCTH. [1oTok HanpsyKeHHOCTH.

Pabora cun snexkrpocrarnueckoro noss. IloreHuman. CBsA3b MeXAy HaNpsyKEHHOCTBIO U
NOTEHLMAJIOM. DKBUIIOTEHIIUAJIbHBIE [IOBEPXHOCTH.

JIMdnekTpukn B 3JEKTpOCTaTUYecKOM moje. [lonsipHble M HEMOJIApHBIE JUAJIEKTPUKU.
[Tonsspu3zanus AUAIEKTPUKOB. DIEKTpUYecKas HHAYKLUA. J{U3neKTpruieckas IpOHULIaeMOCTh
Y BOCIIPUUMYMBOCTb.

ITpoBoaHMKH B AseKTpocTaTndeckoM nose. [loTeHnuan, HanpsyKeHHOCTh, INIOTHOCTD 3apsja.
OnekrpoeMkocTs. Konpencaropsl. CoenuHeHHE KOHAEHCATOPOB. EMKOCTB  IIIOCKOTO
KOHJECHCATOpa. JIEKTPUYECKOE 10JIE B KOHACHCATOPE.

DHEprus CUCTEMBI 3apsII0B. DHEPIHs 3apyKEHHOTO KOHACHCATOPA. JHEPTHUs HIIEKTPUYECKOTO
1oJIst

[TocrossuHbll  snekTpudeckuii  Tok. 3akoH Owma. Conpotusienue. CoequHeHHE
conpotusiieHui. 3akoH [xoynsa-Jlenna.

Onexrpoasrxkymias cuwia. 3akoH Oma i 3aMkHyTOH 1end. [lone3Has u nojgHas MOIIHOCTD.
KIIJI ncTounrka Toka.

BzaumopeiictBue TokoB. MarHutHoe mosie. MarauTHast HHIYKIUA.

Cuita Amniepa. Cuna JlopeHna.

JeiictBue nosa Ha Tok. Cuna Ammepa. Teopema 0 HMPKYJISIIMM MarHUTHOro nojs. [lone
IIPSIMOTrO U KPYrOBOIO TOKOB. MarHuTHBIM MOMEHT KOHTYpPa C TOKOM.

Cuna Jlopenua. /[BukeHne yaCcTUIbI B OJHOPOJHOM MarHUTHOM IIOJIE.

OnexktpoMarHuTHass MHAYKUus. 3akoH ®apaned. B3aumuas wuuaykuus. CaMOMHIYKIUS.
Koadduuumentsr B3aumHON wuHAYKIWH. WHAYKTUBHOCTh. WHAYKTUBHOCTH COJICHOM[A.
Tpancdopmarop. DHEpTrUs MAarHUTHOTO TOJIS.

ITepemeHHBIH 2neKTpUUeCKU TOK. IHIYKTUBHOE, EMKOCTHOE M PEAKTUBHOE COIPOTHBIICHHUS.
BekropHas nuarpamma HanpsbkeHui. [lonHoe conpoTuBieHue. Pe3oHanc HanpsKeHU .
MoniHOCTh B LIeNH IIEPEMEHHOT0 TOKA. J[eMCTBYIOIIME TOK U HAIIPSKEHUE.

3aKoHbI reoMeTprueckor onTuku. Bunel nun3. [locTpoeHne nzobpaxeHust B TOHKOU JIMH3€E U
3epkase. AOCOTIOTHBIN U OTHOCUTENIbHBIN MOKA3aTeNN MPEIOMIICHUS.

®opmyna yBenuueHus JUH3bl. OnTudeckast cuia JuH3bl. @opMysia TOHKOM JIMH3HI.

I'na3 u ero crpoenue. bim3opykocTs U JanbHO30pKOCTh. Abeppanuu

Hucnepcus. {udpakuus. Unreppepenuns. [onspusarnms.

KopnyckyispHO-BOITHOBOH yallu3M.

CriennanpHast TeOpHs OTHOCUTENbHOCTU DitHIITeHa. [IpeobpazoBanus Jlopenna.

Mopnens atoma Tomcona. Monens atoma Pezepdopaa. OTKpbeITHE paiiOaKTUBHOCTH.
N3otonsl. DoTodPdexT.

ConHeyHas cucTeMa: IIaHeThl 3eMHOM IPYIIIbl, IUTAHETHI-TUTAHTHI, CIIyTHUKH, METEOPHI,
METEOpUTHI, acTtepouipl. Cucrema 3emisa-JlyHa.

["amakTuKH, BUABI FaTaKTHK. 3BE3/1bl, KJIacCU(UKaLns 3Be3 /1.

Teneckornsl u o6cepBaropun, MKC.

Teopun npoucxoxaeHus Becenennoi. Opomonus BeeneHHoM.



7.3.2. IIpuMepHbIe 3a1a4u 1Jis1 MPOBeAeHUsI IPOMEKYTOUHOI aTTecTauuu (aud. 3ayer)

Yacrte 1. (Boioepume gepublii gapuanm omeema)

1 ITpu pororddexre paboTa BeIX0oAa SIESKTPOHOB U3 METAJJIa 3aBUCUT OT
A. 4acTOTHI IQJAIOIIETO CBETA

b. MHTEHCHBHOCTHM NAJAIOLIETO CBETA

B. xumuyeckoi npupopl METaIIOB

['. KHHEeTHYEeCKON YHEPTUU BbIPHIBAEMbBIX 3JICKTPOHOB

2. Ha pucynke 2.01 nokasan rpaduk 3aBUCUMOCTH CKOPOCTU JABUKCHUS g1 ac pue. 201

Tena oT BpeMeHH. Kakoil m3 mpeuioKeHHbIX TpaduKOB BhIpaKaeT rpapuKk zo
YCKOpEHUS 3TOro Tesia’?
o ai? Ao a? a, afc? Ao anfc?
5 5 5 5 w0y
Tz 3 %':_ Tz 3 LI S R T 2 3 ;;
-5 -5 -5 -5 .
A. B. B. T. “e

3. 3 mMoab BoOpoaa HaxoaiaTes B cocyzae npu temmeparype T. KakoBa Temmeparypa 3 Mo
a30Ta B COCY/IE TOTO K& 00beMa U pu ToM ke AaBieHnn? (Boaopos u a30T cuuTath uaeanrbHbIMU
ra3aMH)

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

TA

4. Ha rpaduke (CM. pHUCYHOK) MpEACTABICHO
U3MEHEHHE TeMmreparypbl T BellecTBa C TeUYEHUEM
Bpemenu t{. B HayanpHBIE MOMEHT BpeMeHHM BemiectBo 1
HAXOJHWJIOCh B KpUCTaNIMYecKoM cocTostHuH. Kakas u3

TOYECK COOTBCTCTBYCT OKOHYAHUIO ITPOIECCa HJ'IaBJ'IeHI/Ifl?
A.5 b6 B.3 TI.7

5. Ha pucynke 1.02 u3oOpaxkeHa 3aBUCUMOCTb AMILIUTY]IbI
YCTAaHOBMBINMXCS ~ KoOJNeOaHWH ~ MasTHHKAa  OT  YaCTOTHI
BBIHY)KJamoIel cuibl  (pe3oHaHCHas KpuBas). OTHoOLIEHHE
aMIUTUTYBl ~ YCTAHOBUBIIMXCS ~ KojeOaHWM  MasTHHKA  Ha
PE30HAaHCHOW YacTOTe K aMIUTUTY i€ Konebanuii Ha yactoTe 1,5 'l
paBHO

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

6 Ha pucynke 1.03 n300pakeH MPOBOJIOYHBIN BUTOK, IT0 KOTOPOMY TE€UET HICKTPHUECKUN TOK B
HaIlpaBJICHUH, YKa3aHHOM CTPEJIKOM. BUTOK pacnosnokeH B TOpU30HTAIBHON IIJIOCKOCTH. B 1ieHTpe

BUTKA BCKTOP UHAYKIIUU MArHUTHOTO IOJIA TOKAa HAIIPpaBJICH

A. BepTHKAIBHO BBEPX T

b. ropu3oHTaNbHO BIEBO <—;
B. ropu30oHTaIbHO BIPABO —;
I'. BEepTHKAIBHO BHH3 .. puc. 1.03

7 Ha pucynke 2.03 u300pakeH MPOBOJOYHBIN BUTOK, IO KOTOPOMY TE€UET AJIEKTPUUCCKUN
TOK B HaIlpaBJICHWH, YKa3aHHOM CTpeJIKOM. BUTOK pacriosioxkeH B TOPU30HTAIBHON IIIOCKOCTH. B
LEHTPE BUTKA BEKTOP MHIYKIIMA MarHUTHOTO TOJI TOKA HAMpaBleH

A. TOPU30HTAJIBHO BIIPaBO —;

b. ropu30HTANIBHO BIEBO <—;

B. BepTuKaibHO BHU3 J.




I'. BepTUKaIbHO BBEPX ¥ puc. 2.03

8 VYron majeHus CBETa HAa TOPU3OHTAIBHO PACIIONIOKEHHOE TIOCKOE
3epkano paBen 30°. Kakum Oymer yrona maieHwsl CBETOBOIO JIyda OT
HETIOIBIDKHOTO WCTOYHMKA, €CIU MOBEPHYTh 3epKano Ha 10° Tak, Kak
MOKa3aHO Ha PUCYHKE?

A. 20° B.30°% B.40°% T.60°. -

10°

9 VYron maneHus cBeTa Ha TOPU30HTAIBHO PACIOJIOKEHHOE MIIOCKOE 3epKayio paBeH 30°.
Kakum Oyner yron Mexay majaroliiM U OTPaKCHHBIM JIy4aMH, €CIIH
MOBEPHYTH 3epKkasio Ha 10° Tak, Kak MOKa3aHO HA PUCYHKE?

A. 80° B.60° B.40° T.20°

10 ITopsinkoBelii HOMEp amroMuHHMA B Tabnuue MenneneeBa 13, a
MaccoBOE YUCIIO paBHO 27. CKOJBKO JIEKTPOHOB BPAIIAIOTCS BOKPYT SIpa aTOMa aIFOMHHUS?
A.27; B.13; B.40; T.14.

11 B crexsissHHOM TpyOKe ABUTatOTCs 3JIEKTPOHBIL. B CTOPOHY OTKJIOHUTB UX MOJXET. ..
A. TOJBKO AJIEKTPUYECKOE TOJIE

b. TOJIBKO MarHuTHOE 10JIE

B. TOnBKO COBMECTHOE NEUCTBUE HIIEKTPUYECKOTO U MATHUTHBIX I1OJIEN

I'. xaK 27eKTpUUECKOe, TaK U MarHUTHOE I10JI€

12 ®otoaddexT - 3T0 SABICHHE B3aUMOJICHCTBHS CBETAa C BEIIECTBOM, IPH KOTOPOM
HPOUCXOJIUT

A. BBIpBIBaHHE aTOMOB

b. BBIpBIBaHME 3JIEKTPOHOB

B. nornonienne atomoB

I'. moryomenne HOHOB

13. lopsakoBeiii HOMep ¢Topa B Tabiuue MenneneeBa 9, a MmaccoBoe uuciio paBHo 19. Ckonbko
JIEKTPOHOB BpaIaeTcst BOKPYT siipa aTroma (ropa?

A.19; b.10; B.9; T.28.
14. Mogens atroma Pezepdop/a onrceIBaeT aToM Kax. . .

. OTHOPOAHOC JJICKTPHUICCKU HeﬁTpaHLHOC TCJIO OUCHb MAJICHBKOI'O pa3Mepa

. I1ap 13 IMPOTOHOB, Opr)KeHHLII\/‘I CJIOCM DJICKTPOHOB

. CILIOIIHOM O,[[HOpO,[[HLIfI MOJI0KUTEIbHBIN mrap € BKpaIUICHUAMHU 3JICKTPOHOB

. IIOJIOKUTCIIBHO 3aPAKCHHOC MAJIOC AP0, BOKPYT KOTOPOT'O ABHUIKYTCSA DJICKTPOHBI

~ W T >

40
15. Snpo atoma 18 Ar COZIEPIKUT
A. 18 mporoHoB u 40 HEUTPOHOB
b. 18 nporoHoB u 22 HeWTpoHa
B. 40 mpoToHOB 1 22 HEUTpOHA
I'. 40 nmpoToHOB 1 18 HEUTPOHOB

16. YcraHoBUTE COOTBETCTBUE AMAIIa30HA IIKAJIbI 3JIEKTPOMArHUTHBIX BOJIH U3 JIEBOTO
cToJI0I1a TaOJIUIIBI C UX CBOWCTBAMH B IIPABOM CTOJIOIIE
A. m3yueHue (CBONCTBA) 1) HauMeHblIas YacToTa BOJHBI U3
TMEPCUNCICHHBIX
B. yJ‘[LTpa(bHO)‘[eTOBOC 2) 06J1a11aeT HanOOoJIbIIEH HpOHI/IKaIOIHeﬁ
CIOCOOHOCTBHIO M3 TTEPEUNCIEHHBIX




B. pagroBosHbI 3) ucnone3yercs B mpubopax HOYHOTO
BHJICHUS

I'. peHTreHOBCKOE

4) obecrieunBaeT 3arap KOXKH 4eI0BeKa

Ortser 3anumure B cienyomeM Buae (Hanpumep, Al b2 B3 1'4)

Yactp 2. (Pewiume 3adauu)

17. JlBurasich ¢ HauaIBLHOM CKOPOCTHIO 54 KM/4, aBTOMOOMIIB 32 10 ¢ mpormien myts 155
M. C KaKiM YCKOPEHHEM JIBUTAJICSI aBTOMOOUIIb U KaKyl0 CKOPOCTh OH ITPHOOpEI B KOHIIE ITyTH?

18. K wucrounnky toxka ¢ DJC 9 B u BHyrpeHHHM compotuBieHneM 1,5 Om
NPUCOCTMHEHA I1eTIh, COCTOSINAS U3 IBYX MPOBOAHUKOB 110 20 OM KaXK/1blil, COSTMHEHHBIX MEXITY
co0ol mapajuiesibHO, U TPEThEro MPOBOJAHMKA COMPOTUBIECHHEM 5 OM, MNPUCOEAMHEHHOTO
MOCJICIOBATEIbHO K JIByM IepBbIM. YeMy paBHa cuiia TOKa B HEPA3BETBJICHHOW 4YacTh |
HaIpsDKEHUE Ha KOHLAX Lenu?

19. JIBurasich ¢ HaYaIbHOU CKOPOCTHIO 36 KM/4, aBTOMOOMIIB 32 10 ¢ mporen myts 105
M. C KaKMM YCKOPEHHEM JIBUTAJICSI aBTOMOOUJIb U KaKyI0 CKOPOCTh OH MPHOOPEIT B KOHIIE ITyTH?

20. K wucroununky toka ¢ DJIC 12 B wu BHyrpennum compotuBieHuem 0,5 Owm
MPUCOEIUHEHA 1IETIb, COCTOAIIAS U3 JIBYX MPOBOAHUKOB 10 15 OM KaxIbli, COETMHEHHBIX MEXKY
co0oli mapa/uieIbHO, W TPEThEro MPOBOAHHMKA comnpoTuBicHueM 4 OM, NPUCOSAMHEHHOTO
MOCJICIOBATEILHO K JIBYM IepBbIM. UeMy paBHa cujla TOKa B HEPa3BETBICHHOW 4YacTH U
HaIpsDKEHUE Ha KOHIAX [IeTTH?

OTBeTHI 3aHECTH B TAOJIHUILY:

Yacrts 1:

Ne Bompoca 1234|567 |8]9]10(11|12|13|14|15|16

byksa oTBeTa

Yacrs 2:

Ne Bompoca 17 18 19 20

OTBeT 331a4n




8. JOIMOJIHUTEJIBHOE OBECIIEYEHHME JTUCIUIIJIMHDbI

HpI/IJIO}KeHI/Ie 1. KpaTKI/Iﬁ KOHCIICKT JICKOMOHHOI'O 3aHATHS

3akon BcemupHoro rarorenus. JBu:keHne Tes1 Mo/ A1eMCTBHEM CHJIbI TAKECTH

[To BTOpOMY 3akOHY HbIOTOHA MPUUMHON U3MEHEHHS IBHKEHUS, T. €. IPUUMHON YCKOPEHUs
TeN, SIBJISETCA cuia. B MexaHWKe paccMaTpPUBAIOTCS CUJIBI PA3TUYHON (DM3HUECKON TPHPOJIBI.
MHorue MexaHu4eckue siBICHUS U MPOIIECChHI OMPEIEISIOTCS 1eUCTBUEM CHIT TATOTEHUS.

3axon Bcemupnozo msecomenusi 6611 OTKpHIT Mcaakom HetoroHom B 1682 romy. Eme B
1665 roay 23-netuuii Hpr0TOH BhICKa3all MPEANOIIOKEHNUE, YTO CUJIbI, yAepKuBaromue JIyny Ha ee
opbuTe, TO ke MPUPOABI, UTO U CHUJIBI, 3acTaBIIAIOIIKE A0JI0K0 aaaTh Ha 3eminto. [lo ero runorese
MEXJIy BCeMH TellaMu BcelneHHON NeHCTBYIOT CHJIbl NPUTSHKEHHsS (TpaBUTALMOHHBIE CHUIIBI),
HarpaBJIeHHBIE 110 JIMHUH, COeAMHsomeienTpbl Macc (puc. 1.10.1).

F, F

g F, = —F,

Pucynok 1.10.1.

['paBuTanIMOHHBIE CUIIBI IPUTSKEHUS MEXKIY TEIAMMU.

B mocnenyromme rompl HproToH mhITancs HaiiTm Qusmueckoe OOBSICHEHHE 3aKOHAM
JBWKEHHs IUIAHET, OTKPBITBIX acTpoHoMOoM HMoranmnom Kennepom B nHawane XVII Beka, u narte
KOJIMYECTBEHHOE BBIPAXKEHHUE ISl TPAaBUTALMOHHBIX CWII. 3HAasl, KaK JIBHXKYTCS IUIaHeThl, Hbr0TOH
XOTEJ OINpPEIETUTh, KAKUE CUJIbI HA HUX JAEUCTBYIOT. Pemenne 3Toi 3a1aun u npuseno HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TATOTEHHUS.

Bce Tema mpuTAruBaroTCS APYT K JAPYLY C CHJIONW, IPSIMO IMPONOPHMOHAILHON MX MaccaM M
00paTHO MPOMOPIIMOHATLHON KBAJIPATy PACCTOSHUS MEXKIY HUMM:

mm,

F=G

R3

KosdbdunmenT nponopumonansHoct G 0IMHAKOB JUIS BceX Ted B npupojae. Ero HaspiBaloT
2PasUMAayUOHHOU HOCMOSAHHOU

G=6,67-10"** H-m?/kr* (CH)

I'paBuTaninOHHAs MOCTOsSIHHAs OblIa 3KCIIEPUMEHTAIBHO HM3MEpEHa aHIIMUCKUM (PU3UKOM
I'enpu Kasengumiem B 1798 romy.

MHorue sBJIE€HUS B TNPHUPOJIE OOBIACHAIOTCS JI€HCTBUEM CHJI BCEMUPHOIO TATOTEHHS.
JBuxenue mianer B CollHEYHON cucTeMe, HCKYCCTBEHHBIX CITYTHUKOB 3€MJIM, TPA€KTOPUH IOJIETa
0aJUTMCTHUYECKUX PAKET, IBMKEHUE TeJ BOJIIM3U MOBEPXHOCTH 3€MJIM — BCE OHU HAXOAT OObSICHEHHUE
Ha OCHOBE 3aKOHA BCEMHUPHOTI'O TATOTEHHS M 3aKOHOB JUHAMUKH.

Kaxxnpiii npeamet Bo BeeneHHOM BO3AEUCTBYET HA APYroil IPEAMET, OHU IIPUTATUBAIOT IPYT
Jpyra. OTO Ha3bIBAa€TCS CWJION TSKECTH, WM rpaBuTanued. Cuina OpUTSHKEHUS, WM TpaBUTaLus,
3aBHCHUT OT JIBYX (DaKTOpOB.

Bo-nepBbIX, 3TO 3aBHCUT OT TOT0, CKOJIBKO BEIIECTBA COAEPIKUT 0OBEKT, TeNO, mpeamer. Yem
OoJbllle Macca BEIIEeCTBa Teja, TeM CHIIbHEH rpaBuTanus. Eciam Teno o0nanaer oueHb HEOONbIION
Maccoil, ero rpaButanms Maia. Hampumep, macca 3emiau Bo MHOro pa3 Oosbine macchl JIyHBI,
03TOMY 3eMJIsl UMEeT OOJIBIYIO CHUITY TSXKecTH, yeM JlyHa.

Bo-BTOpBIX, cHia TSKECTH 3aBHCUT OT PACCTOSHUS MEXIy Tenamu. Yem Omke Tena
HaAXOJATCS APYT K JIPYry, TeM cuja MpUTsDKEeHUs: Oonbie. YeM OHUM Aajibllie JApyr OT ApYyra, TeM
rpaBUTALMs] MEHBIIIE.

CoOcTBeHHOE TpaBUTaMOHHOE Tone JIyHBI Ompenenser YCKOpeHue CBOOOJTHOTO
najgeHus gn Ha ee moBepxHocTU. Macca Jlynelr B 81 pa3 MeHbIe mMacchl 3eMIId, a €€ paauyc
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npubim3nuTenbHo B 3,7 pa3a MeHbIe paauyca 3emud. [loaTtomy yckopeHue Qi OnpenenuTcs
BBIPA)KEHUEM:

M, M,-3,7>
= G _—
R2 T.2-81

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

B ycnoBusx Takoit ciaboif rpaBUTallMM OKa3aJIUCh KOCMOHABTHI, BbicaauBiuecs Ha JlyHe.
YenoBek B TaKMX YCIOBUSAX MOXKET COBEpILIaTh TMTaHTCKUE MPbLKKU. Hampumep, ecnu 4enoBek B
3eMHBIX YCJIOBHUSX HMOANPBHITHBAET HA BBICOTY | M, To Ha JIyHe oH MOr Obl OANPHITHYTH HAa BBICOTY
6osee 6 M.

A celiyac naBaiiTe MOCMOTPHUM Ha YeJIOBEUECKOE CYNIECTBOBaHME HA 3emite. Y 3emin macca
Oonbile, YyeM Yy 4YeloBeKa, MOATOMY CHJIa TSDKECTH yaepxkuBaeT ero Ha 3emue. Ho 3emus
BO3JICHCTBYET TaK, Kak OYATO BCS €€ MaTepHs, BCE €€ BEIMECTBO HAXOsATCs B eHTpe. [loaTtomy cuita
TSDKECTH B JIIOOOM MecTe 3eMIIH JJOJIKHA PACCUUTHIBATHCS C YU€TOM PACCTOSIHUS JI0 €€ IICHTpa.

Cuna TspKeCcTH Ha 1modepekbe Mopsi O0JIbIlie, YeM Ha BEPIIUHE TOPBI. A ceiiuac mpeicTaBbTe
YeNoBeKa, yJAIMBILErOCSd C MOBEPXHOCTH 3€MIIM Ha JalieKoe paccTosiHhe. TaM cuiia 3eMHOIo
NPUTSHKEHUS OyieT MHOTO ciadee.

Korma 4yenoBek HaxoJIUTCS B KOCMOCE, OH COBCEM MCUE3aeT M3 TOJIS 36MHOTO TPUTSIKCHHUS.
I'paBuTanus 3eMiau COBCEM HE JCHCTBYET HAa HEro (HO OHA €CTh, TOJIBKO OYEHb ciiabas W3-3a
Oombiioro pacctosHus ot 3emin). OH HaXOIUTCS B COCTOSIHUU HeBecoMOCTH. [losToMy pakersl,
KOCMHUYECKHUEC KOpa6JII/I, KOCMOHABTbI MOT'YT CBO6OIIHO JICTAaTb B OTKPLITOM HNPOCTPAHCTBEC.

OpHMM U3 IPOSIBIICHUN CHIIBI BCEMUPHOTO TSATOTEHUS SBIISCTCS CUIA MANCECMU.

Cuia TSKECTU — rpaBUTALIMOHHAS CUJIA, JICUCTBYIOIIAS HA TEJIO.

Tax nmpuHATO Ha3BIBATh CHITY MIPUTSHKEHUS Tel K 3emie BOiIHM3u ee moBepxHocTH. Ecnmu M —
Macca 3emud, R — ee paamyc, M — Macca IaHHOTO TeJla, TO CUJjla TSDKECTH paBHA

F= Gﬁm— mg

rze g — yckopenue c60000H020 ;tadeﬂu;Ml MOBEPXHOCTU 3€MJIN:
g= g: G 3EMIIM _ 9,8M/
m R%ewm c?
YckopeHue cBOOOJIHOTO MaJieHUs — YCKOPEHHEe, MPUOOpeTaeMoe TEJIOM MOJ JEWCTBUEM
IPAaBUTAIIMOHHOMN CUJIbI BOJIM3HM NOBEPXHOCTH HEOECHBIX TeJ (IJIAHET, 3BE3/1).

Cuna TsDKECTH HampaBiieHa K LEHTpy 3eMiu. B oTcyrcTBue Ipyrux cui Teao CBOOOJIHO
nasiaeT Ha 3eMITI0 ¢ YCKOPEHHEM CBOOOIHOTO MaiCHUSI.

CpenHee 3Ha4eHHE YCKOPEHHUs] CBOOOTHOTO MAJCHMsS JUIS PA3JIUYHBIX TOYEK MOBEPXHOCTU
3emuu paBHO 9,81 M/c2.

[Ipu ynaneHuu oT MOBEPXHOCTU 3eMJIM CHJIa 3€MHOTO TATOTEHHUS M YCKOPEHHE CBOOOHOTO
naJieHus] U3MEHSIOTCS 00paTHO MPOMOPLUOHAIBHO KBAJIpaTy PAacCTOSHUS I 10 LEHTpa 3eMiIu.
Puc. 1.10.2 wutrocTpupyeT W3MEHEHHE CHIIBI TATOTSHHsS, ICHCTBYIOIIEH Ha KOCMOHAaBTa B
KOCMHYECKOM KopabJie MpH ero yJaJeHUH OT 3eMJIH.
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HN3MeHeHue cCuibl TATOTEHMS, JCUCTBYIOIIEH Ha
KOCMOHABTa IIPU YIAJICHUU OT 3eMJIU

Uraxk, ['paButarms (IPUTSHKCHHE, BCEMUPHOE TATOTEHHE, TATOTEHHE) (OT jaT. gravitas —
«TSDKECTBY») —ATO 00HA U3 PYHOAMEHMANbHBIX CUL NPUPOObL, camoe ciaboe g3aumoodelicmeaue u3
Hux. Onpedensemcs 83AUMHbIM NPUMANCEHUEM MeHCOY 08YMSL amoMamu (Ui Spynnamu amomos).
Ecnu 6v1 nonosicume 06a mMauuka Ha cmoJ, Mexncoy HUMU Oyoem npumsicenue, Ho Kpatine ciadoe.
Ecnu mauuxu evipacmym 00 pazmepog 3emiu, COOmM8emcmeeHHo, CUula 603pacmem MHO2OKPAMHO U
cmanem owyymumotu. I pasumayuetl obnaoarom, Kax npasuno, KpynHwie oOvbekmovl, 0dpazyiouue
epasumayuontoe noie. bnacooaps emy, mvl modcem xodumv no 3emuae, a cama niaHema
yoepoicusaem ammocgepy. Ha Jlyne epasumayus cnabas, nosmomy ammocgepy Huue2o He 0epicum.
H3zyuenue epasumayuu, 6 cuiy crabocmu ee npossienus (MoIbKo 8 MaKpoMacumanax), npoxooum
Kpatine cnodchHo. Ecmb MHenue, umo Keanmosdas meopusi cpasumayuil nomodxcem 00beOuHumb
B0€0UHO BCe, UMO Mbl 3HAEM O PYHOAMEHMANbHBIX CUNAX U Mamepul 60 BcenenHol.

9. OBYYEHHME CTYJAEHTOB-UHBAJIMIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 310POBbSA

[Topsimox 00ydeHUs WHBIWIOB M CTYJIEHTOB C OIPaHMYEHHBIMH BO3MOXHOCTSIMHU
onpenenen «llonoxxennem Ky6I'Y 00 00y4eHHH CTYAEHTOB-WUHBAIMUIOB U CTYICHTOB C
OTrpaHMYEHHBIMU BO3MOKHOCTSIMU 37J0POBBSI».

JUies M ¢ OrpaHMYEHHBIMM  BO3MOXHOCTSIMU  37I0POBbSI  IIPEAYCMOTPEHBI
o0Opa3oBaTeNibHbIE TEXHOJOTHH, YUYHUTHIBAIOIIME OCOOEHHOCTH M COCTOSIHME 3/I0POBbS TaKUX
M.
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PEILLEH3USI
Ha pabo4yio mporpamMmy no aucuuinie «Dusnka»
crieuuaibHocTh 35.02.12 IMuenosoacTBo

Pa6Gouas nporpamma no aucuurinHe «@U3HKa» Ui CTYAEHTOB (aKyibTeTa
HUHCIIO ®I'BOY BO «Ky6I'Y» cocraBieHa B COOTBETCTBHH C NpPHMEPHOM
nporpammoit  MIPI1O, pekomenpoBanHoe @enepalbHbIM OCYAapCTBEHHBIM
aBTOHOMHBIM  yupexkaenueM «MHcTHTyTa pasBuTHA  npod)ecCHOHATBHOIO
obpasosanusn» (PI'BOY JI1O «MPIIO») na 6a3e ocHoBHOro oduiero o6pazoBaHus
¢ noJsiydyeHueM cpennero obuiero obpasosanus. [IporpamMma cocrasiieHa B OJHOM
COOTBETCTBHH ¢ TpeboBanusMM yuyeOHOro niaHa no crneumanbHocTH 35.02.12
[TuenoBoacTBO.

PaGowas mnporpamma npejanonaraer pacnpefelieHHE TeM M H3ydeHHe
Matepuana mno paszgenaMm. ['paMOTHO CTpPYKTYpHpOBaHa, M OXBaThIBAaeT BCe
aKTyaJbHble HAlpaBJIeHHs MO AUCLUILUTHHE HA CEerOAHSIIHWIH JI€Hb.

Bce pasznens paboueit nporpaMMbl B MOJIHOH Mepe 0TBe4aroT TpeboBaHHAM K
pesy/ibTaTaM OCBOECHMS YueOHOM AMCUMIUIMHBI B COOTBETCTBUHM C TNPHMEPHOMH
nporpammoii  UPI1IO, pexomennosanHoe DelepanbHbIM rocyaapCTBEHHBIM
aBTOHOMHBIM  yupexaeHueM «MHcTHTyTa pa3BuUTHA  NpodecCHOHANBLHOIO
obpasosanusy (PI'BOY IO «HPITO»). Kaxaelii paszaen nporpaMMsl pacKpbiBaeT
paccMaTpHBaeMble BOTIPOCHI B JIOTHYECKOH MOC/IeN0BaTelIbHOCTH, OINpeeseMoi
3aKOHOMEPHOCTSMH 00Y4eHHsI CTYI€HTOB.

Jns 3aKkpenieHHs TEOpPEeTHYEeCKHX 3HaHWi, (GopMHUpOBaHHA YMEHHH W
HAaBBLIKOB  CTY/IEHTOB  NpeJAyCMAaTPUBAIOTCH  Kak  ayJIWTOpHbIE,  Tak
camocTosiTenbHblie 3aHATHS. KonMuecTBO ayIMTOPHBIX 3aHATHI W BHeayHTOPHOMH
paboTh! CTYJIEHTOB COOTBETCTBYeT TpeboBaHuAM yuebHoro niana.

KoHTpois M OLEHKa pe3ylbTaTOB OCBOCHUS Y4eOHOW JIMCIMILIMHBI
OCYILECTB/IAIOTCA B CTPOTOM COOTBETCTBHHM ¢ TpeOoBaHMAMH yueOHOro ruiasa rno
macuumniuHe. PaspaboTanHble W npejaraeMbie B nporpamme (GpopMel, ¥ METO/bI,
MO3BOJAIOT B TOJIHOW Mepe OCYIIEeCTBISATh KOHTPOJIbL W OLEHKY pe3yJbTaToB
o0y4eHns (OCBOCHHbBIX HABLIKOB M YMEHHH, YCBOSHHBIX 3HaHHH).

[lepeyeHs pexoMeHAyeMbIX YueOHBIX W3JaHui, WHTEpHET-pecypcos,
OCHOBHOM JINTEPATYPhI BKJIIOYAET aKTYaIbHbIe HCTOYHHKH, K KOTOPBIM Y CTYJEHTOB
umeeTcs cBOOOAHBIH nOCTYIL.
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Jlannas pabouas mporpamma MoOxeT ObITh PEeKOMEHIOBaHa s H3y4YCHHs
mucuumumael «Dusuka» Ha dakynsrere MHCITO OI'BOY BO «KyoI'Y».
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PELLEH3 U5
Ha pabo4vyio nporpammy no gucunnianne «Ouinkay
cnenuaabHocTh 35.02.12 IMyenosoacrso

Pabouas nporpamma mo aucumnimne «®usukay mis CTyeHTOB (aKynbTera
MHCIIO ®I'BOY BO «Ky6I'V» cocTaBieHa B COOTBETCTBHH C NPUMEPHOIA
nporpammoit UPTIO, pexomenioBannoe MezepanbHoe rocyaapcTseHHoe Glo/KeTHOE
o0pa3oBate/ibHOE yUpeXkaeHHE JI0MOTHHTENLHOIO npogeccHoHaIbHOro 06pa3oBaHus
«MHCTHTYT pa3BHTHA NPOpEeCCHOHANLHOrO 0GpPa30BaHMs» (PIr'eOY ATIO «MPTIO»)
Ha Oase ocHOBHOro o6uiero o6pa3’oBaHMA ¢ MOJNY4YeHHEM cpeanero obuero
obpasosanus. [lporpaMma cocrasieHa B MONHOM COOTBETCTBHH ¢ TpeboBaHUAMH
y4ebHoro niaxa o cnequansHocty 35.02.12 [MyenoBoacTso.

B paccmarpusaemyto PIT]] BKIIOYEHBI Clle/IyIOMIHE JIeMEHTBI:
O6nacTs NMpUMEHEHMs IPOrPaMMBI.
Mecro aucuunanHsl B crpykrype [TTICC3.
Lenwu u 3anaun aucumninnsl « Quaukay.
Conepxanue IMCUMIIHHBL «Pusuxa» CTPYKTYPUPOBAHO 1O BHAAM yueOHBIX
3aHATHI C yKa3aHueM HX 00beMOB.
5.  Pacuer Bpemeny B mporpamme cooTBeTCTBYeT 06beMy 4acos, OTBEJEHHOMY Ha
H3y4eHHEe TUCLHUIUIHHBI 10 y4eOHOMY NuIaHy.
6. [IlpeacraBnen TemaTHyecKuil IUlaH NeKuui H NPaKTHYECKUX (CEMHHAPCKHX)
3aHATHM.
Z Yikazano y;ano-memnuqecxoe obecrieyenre NMCUMIUIMHBL, B TOM YHCIe: -
aepeqeﬂb ocnoauoﬁ H JOTIOIHUTE/IBHOM JIHTEpaTypsl, RUCKTPOHHBIX Pecypcos -
Meronmxecxue PEKOMEHIalHH (Ma'repuanm) npenonaaa'remo ,.;'weronmegggug
pexomermaunn cry,neHTaM WHEL L SR g o3
8.  Vxa3sansl GopMbI Texymero, npomexcyroquoro H moroaoro xom'pons.
9. B MPHJIOXKEHHH K nporpamMme rpuseeHsl Gon/b! oleHoqHEIX cpeacTts (POC):
BOIPOCK] /U151 CAMOKOHTPOJIS M POBEPKH Ka4eCTBa 3HAHHH CTYAEHTOB; METOAMYECKHE
PEKOMEH/IALMH [10 MPOBEACHHIO JEKUHOHHBIX, MPAKTHYECKHX H CaMOCTOATEIbHBIX
3aHATHH,
Henoc'rarmj He abula.uenu.
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PIIJ «dsuauxa» MOXKET Gsm, pexomennoaaﬂa zum ncuonbsonamax B oGpasona'veanom
nponecce MHCITO ®I'BOY BO «Ky6I'V».

Penensent JleBuenko A.C.
’ Houent kadeapsl onroanexrpornku ®I'BOY BO «Ky6I'Y»,
o’ / KaHAMAAT (PU3UKO-MATEeMaTHYECKUX HAYK, JOLEHT
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