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1. MACHHOPT PABOYEM MPOI'PAMMBI YYEFHOM JJUCHUTIIMHBI
«OU3UKA»
O0J1acTh IPMMEHEeHHs POTrPaAMMbI

Pabouas mporpamma ydebnoit mucturuimabel b/I.11 ®usuka paspabortaHa i CTYACHTOB
cneuuanbHocT 35.02.12 «[l4enoBoaACTBO» B KayecTBE MPUMEPHOM MPOTpaMMBI Ui pealn3aluu
OCHOBHOHM mpodeccnoHanbHOi oOpa3oBarenbHOi nporpammbl CIIO Ha Ga3e ocHOBHOTO 0OIIEro
oOpa3oBaHUs C TOJYYCHHEM cpeaHero oobmero oopazoBanus (mpotokod Ne 3 ot 21 umromst 2015 r.
Peructparnmonnsiit Homep penensun 384 ot 23 wurons 2015 r. ®I'AY «DUPO»); ¢ BHECEHHBIMU
M3MEHEHHSIMH, PEKOMEHI0BaHHBIMUA DeepaibHbIM roCyIapCTBEHHBIM aBTOHOMHBIM YUPEKICHUEM
«®DenepanbHbli MHCTUTYT pa3BuTHs oOpaszoBaHus» (PI'AY «DUPO») c¢ yuerom IlpumepHoit
OCHOBHO# 00I1e00pa3oBaTeIbHOM TPOTrpaMMBbl  CpeHero o0miero oOpa3oBaHUs, OJ00pEHHOU
peuieHreM (eaepanbHOro y4yeOHO- METOIUYECKOro OOBeAMHEHHs Mo 001eMy o00pa30BaHUIO
(mpotoko:n ot 28 utonsa 2016 r. Ne 2/16-3),c yuerom yrounenuit ®I'AY «DHUPO» (mpotoxosn Ne3 ot
25 mas 2017 1.)

Mecto y4eOHOH JMCHMIUVIMHBI B CTPYKType NpPOrpaMMbl MNOATOTOBKH
CHEeHATUCTOB CPeHEro 3BeHa:

VYuebnass mucuuiuinHa «@u3MKay SABISIETCS YYEOHBIM TIPEJAMETOM TI0 BBIOOpY W3
obOsi3arenpHOM  mpeameTHo oOmactm  «EctectBennsie Haykm»y DI'OC  cpempnero olmiero
oOpazoBaHwUsI.

Jucnunnuna «®@u3nkay u3ydaercsa B 00meoOpazoBaTenbHOM 1ukie yaeonoro OITOIT CITO
Ha 6a3ze OCHOBHOTO 00IIIero 06pa3oBaHus C MOJTYyYCHHUEM CPEAHETO 00IIero oOpa3oBaHusl.

Mecto yueOHOU mucturuinHbl «PU3MKa» - B cocTaBe 00IIe00pa30BaTEIbHBIX YYEOHBIX
JUCLMIUIMH 10 BBIOODPY, GOpMUPYEMBIX U3 00s13aTeNbHBIX MpeaMeTHbIX obnacteit ®I'OC cpennero
obmero  oOpazoBanus, i cnenuansHocted  CIIO  cooTBercTByromiero  mpoduis
podecCHOHATBHOTO 00pa30BaHMs.

[Ipu OCBOCHHUH CIIeHAIbHOCTEN CIIO €CTECTBEHHO-HAYYHOTO pouIIst
npodeccuoHaNbHOrO0 00pa3oBaHus (u3nKa u3ydaercs Ha mnpoduiasHoM ypoBHe PI'OC cpemnero
obmero o6pazoBaHusl.

Heaun u 3apaum y4yeOHOW NMCUUILIMHBI — TPeOOBAHUA K Pe3yJibTaTaM OCBOECHHUS
AUCHUILINHBI:

Copepxanue nporpaMmbl «Pu3KKa» HANPaBICHO HA JOCTHKEHHE CIEIYIOIIUX yelel:

- OCBOCHME 3HAaHUI O (QyHIZAMEHTaIbHBIX (PU3UUECKUX 3aKOHAX U MPUHIMIMAX,
JeKAIUX B OCHOBE COBPEMEHHOW (hHM3MUYeCKON KapTUHBI MUpPA; Haubojee Ba)KHBIX OTKPBITUAX B
obnactu (U3MKHM, OKa3aBIIUX OINpEAENSIoNIee BIUSHUE HA DPAa3BUTHE TEXHUKH U TEXHOJIOTHUU;
METO/IaX Hay4YHOTO MO3HAHUS IPUPOIbL;

— OBJIaJICHUE YMEHHUSIMH TPOBOJUTH HAOMIOJACHHS, IUIAHUPOBATh M  BBINOJHATH
SKCIEPUMEHTHI, BBIJBUTATh TUMOTE3bl M CTPOUTH MOJIENH, MPUMEHSTHh IMOJy4YEeHHBbIE 3HAHHS IO
¢buzuke uia 00BACHEHUS! pa3HOOOPA3HBIX (PU3UUECKUX SBICHUN M CBONCTB BEILIECTB; MPAKTUYECKH
UCIOJIb30BaTh  (U3MYECKUE  3HAHMS, OILIEHWBATh  JIOCTOBEPHOCTb  €CTECTBEHHOHAYUHOM
nHpopMaluu;

— pa3BUTHE T[O3HABATENbHBIX HHTEPECOB, HWHTEIJICKTYyaJbHBIX W  TBOPUYECKUX
crocoOHOCTe B mpolecce MPUOOpETeHUs 3HAHUW M yMEHHUH Mo (U3MKe C HCHOJb30BaHUEM
Pa3TMYHBIX UCTOYHUKOB MHPOPMAITHN 1 COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA;

- BOCIIMTaHUE YOEXJIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS 3aKOHOB IPUPOJBbI,
UCTOJb30BAHUS JIOCTIKEHMH (U3MKM Ha Oylaro pas3BUTHS 4YeJIOBEUYECKOM LMBMIIM3ALNU;
HE00X0IMMOCTH COTPYIHUYECTBA B IPOIIECCE COBMECTHOTO BBINOJIHEHHS 3a/1a4, YBAXXKUTEIHLHOTO
OTHOIIEHHSI K MHEHHIO ONIIIOHEHTA MPU 00CYXAeHUHU MPoOIeM eCTECTBEHHOHAYYHOTO CO/IepKaHMs;



TOTOBHOCTH K MOpPaJbHO-3TUYECKON OIICHKE HCIOJB30BaHUS HAyYHBIX JIOCTHIKCHHH, YyBCTBA
OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOLIEH Cpe/ibl;

- WCIOJIb30BAHNE TPUOOPETEHHBIX 3HAHMA W YMEHHMH Uil PEIICHUS MPAKTHUYECKUX
3aa4 MOBCETHEBHOM KHM3HM, oOecrieueHHuss 0e30MacHOCTH COOCTBEHHOM JKM3HU, PAllHOHAIBHOTO
MIPUPOJIOTIONIB30BAHUS M OXpPaHbl OKPY)KAIOLIEH Cpelbl U BO3MOXKHOCTb MPUMEHEHUS 3HaHUU MpU
peleHnn 3a1a4, BO3HUKAIOIIUX B TIOCIEAYIOMIEeH MPpo(hecCHOHATbHON AeATEIIbHOCTH.

OcBoenue conepkanust yaeOHOW mucuuiuinHbl «Pu3nka» 00ecreunBaeT IOCTH)KEHUE
CTYICHTaMH CJIEIYIONINX Pe3yIbTaTOB:

JUYHOCHHBIX:

- YYBCTBO TOPJOCTH M YBAXCHHUS K HUCTOPHH M JIOCTHIKCHUSM OTEYECTBEHHOU
(busznuecKkoil Hayku; (U3NYECKH TPAMOTHOE IMOBEACHHE B MPO(ECCHOHAIBLHOW NEATCIBHOCTH U
ObITY IpU 00pallleHNnH ¢ MPUOOpaMH U YyCTPOUCTBAMHY;

- TOTOBHOCTh K TIPOJOJDKEHUIO OOpa3oBaHUS ¥ IOBBIIICHUS KBATU(PHUKAIMA B
n30paHHON MPo(ecCHOHATBFHON MEeATEeTbHOCTH W OOBEKTHMBHOE OCO3HAHWE POJH (PU3NYECKUX
KOMIICTSHITUM B STOM;

- YMEHHE HCII0JIb30BaTh IOCTUKEHUSI COBPEMEHHOW (DM3NIECKON HAYKH U (PU3NIECKUX
TEXHOJIOTUH JUIS TIOBBIMIEHHWS COOCTBEHHOTO WHTEIUIEKTYAIbHOTO pa3BUTHS B BBHIOpAaHHOMN
poheCcCHOHANTBHON IeATeTLHOCTH;

- YMEHHE CaMOCTOSITEIbHO JOOBIBaTh HOBBIE I ce0s1 PU3NUECKUE 3HAHUS, UCTIONb3YS
IUTSL ATOTO JIOCTYITHBIE UCTOYHUKH WH(POPMAIIHH;

- YMEHHE BBICTPaMBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIICHHS B KOMAH/IE 110 PEIICHHIO
0o0IuMX 3a7a4;

- YMEHHE YIPaBISATh CBOCH TIO3HABATEIBHON JESITEIbHOCTHIO, IIPOBOJANUTH CAMOOIICHKY
YPOBHS COOCTBEHHOTO MHTEJIEKTYalIbHOTO Pa3BUTHS,

MemanpeomMemHuix:

- WCIIOJIb30BAHME PA3JIMYHBIX BHUJOB IO3HABATEIBHON IESATENBHOCTH MJSl PEIIeHUs
(bM3UYeCcKuX 3a/1a4, MPUMEHEHHE OCHOBHBIX METOJI0B MTO3HAHMS (HAOIIOACHMUS,

- OTHCAHUSA, W3MEPEeHMs], OKCIEPUMEHTa) JUIsl W3Y4YEeHHS pPa3IHYHbIX CTOPOH
OKpY)Karollen NeMCTBUTEIIbHOCTH;

- WCIIOJIb30BAHME OCHOBHBIX HMHTEJUIEKTYAJIbHBIX OIepalyii: MOCTaHOBKM 3a/ayH,
dbopMynupoBaHUs THUINOTE3, aHalIM3a U CHUHTE3a, CpaBHEHUsS, O00O0OIIeHUs, CHCTeMaTU3alluy,
BBISIBJICHHS TIPUYUHHO-CIICJICTBEHHBIX CBS3€H, NMOMCKAa aHAJIOroB, (GOPMYIMPOBAHUS BHIBOJIOB JJIS
W3YYEHUS PAa3IMYHbIX CTOPOH (PU3UYECKHMX OOBEKTOB, SIBICHHA W MPOLECCOB, C KOTOPHIMU
BO3HHMKAeT HEOOXOIMMOCTh CTAIKUBATHCS B IpodeccHoHanbHOU chepe;

- YMEHHME TEHEpPUpOBaTh HJEH U ONPEAeNsATh CPEACTBA, HEOOXOAUWMBIE Uil HX
peanuzanuu;

— YMEHHME HCIONb30BaTh PA3NIWYHbIE HWCTOYHUKUA JUISI TOJMy4YeHHs (U3HUECKON
nH(pOpMaIIUY, OLIEHUBATH €€ JOCTOBEPHOCTb;

— YMEHHE aHAIU3UPOBATH U MPEACTABIATh HHPOPMAIIMIO B PA3TUYHBIX BUIAX;

— yMeHHE MYyOJIMYHO MPEACTaBIATh PE3Yy/IbTaThl COOCTBEHHOTO HCCIEAOBAHHUS, BECTH
JIMCKYCCUM, JOCTYIHO M TapMOHMYHO codYeTas cojiepkaHue U (OopMbl IpeJcTaBIsieMO
uH(pOpMaINH;

npeomemmuuix:

- c(OPMHUPOBAHHOCTh MPEJACTABIEHUH O poaM M MecTe (U3UKH B COBPEMEHHOU
Hay4HOM KapTHHE MHpa; MOHMMaHUe (U3NYECKON CYIIHOCTH HabmoAaeMblx Bo BceenenHoit
SABJICHUH, poiu (PU3MKKU B POPMHUPOBAHUM Kpyro3opa U (yHKIMOHAIBHON I'PaMOTHOCTH YellOBeKa
JUISL pEIlIeHUs TPAKTHUECKUX 3a/1a4;



- BJIaJICHHE OCHOBOIIOJIATAIOIIUMH (PU3MYECKHUMH MTOHATUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE UCIIOJIb30BaHUE (PU3MUECKON TEPMHUHOJIOTUN U CUMBOJIUKH;

- BJIaJICHME OCHOBHBIMU METOJAMH HAayYHOTO MO3HAHHUS, UCTIOJIb3YEMBbIMU B (DU3HKE:
HaOJI0IeHNEeM, OITMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMeHHUsI 00pabaTbIBaTh pe3yabTaThl U3MEPEHUHN, 0OHAPYKUBATh 3aBUCUMOCTb MEXTY
(GU3NIECKUMU BEIMYMHAMU, OOBSCHITH OJTYIEHHBIC PE3YJIbTATHI U I€TaTh BBIBOIBI;

- c(OPMHUPOBAHHOCTh YMEHHSI peIIaTh (PU3MUYECKHE 3a/1aUH;

- c(OPMHUPOBAHHOCTh YMEHHS NPUMEHSTHh IOJIy4YE€HHBIC 3HAHUSA ISl OOBSICHEHUS
YCIIOBHM MPOTEKAaHUs (PU3UIECKUX SIBIICHHUI B TIPUPOJIE, TPOPECCHOHANBHOM cepen Uit MPHHSTHS
MPAKTUYECKUX PEUICHUI B MIOBCEAHEBHOM KU3HU;

- c(hOpMUPOBAHHOCTh COOCTBEHHOW TIO3WIMKM TI0O OTHOIICHHIO K (U3MUECKOM
nH(pOopMaLKY, TOTy4aeMOH U3 pa3HbIX UCTOYHUKOB.

Ilepeuens nIaHUpyeMbIX pe3yJbTAaTOB O0y4YeHHMsl MO AUCHHUILINHE (TepevyeHb
¢GopmMupyeMbIX KOMIIETEHLNI)

He npedycmMompeHo.



2. CTPYKTYPA U COJEPKAHUE YYEFHOUN JUCIIUILINHBI

O0bem yuyeOHOM TUCHHMILVIMHBI M BUABI Y4e0HOi padoThI

. Bcero CemecTpbl
Bun yuebHo# paboTh 4ACOB 1 5
Y4yeOHas nHarpy3ka (Bcero) 136 72 64
AyauTopHbIe 3aHATHS (BCEro) 78 48 30
B Tom uucne:
3aHATHUS JEKIIMOHHOTO THIIA 32 14
MIPaKTUYECKUE 3aHATUS (IPAKTUKYMBI) 16 16
ab0paTOPHBIC 3aHATHS
CamocrosiTelibHasi padoTa (Bcero) 50 20 30
B TOM YHCJIE:
Peghepam 20 10 10
Camocmosmenvhas 6HeayOumopHas paboma 6 euoe
0OMAWHUX ~NPAKMUYECKUX 3a0auui, UHOUBUOYANbHBIX 30 10 20
3A0aHUl, CAMOCMOAMENLHO20 N00OOPA U U3YUeHUs.
OONONIHUMENLHO20 MEOPEMULECKo20 Mamepuaid
KoncyabTanus 8 4 4
[TpomexxyTounas arrectamnus (9k3aMeH/3a4eT/aud.3a4ueT) KOHTPOJIbHAS d.saver
pabota
OO6mast TpyA0€MKOCTh 136 72 64
CTpyKTYpa IMCIHHUILINHBI:
KoJim4yecTBO ayiNTOPHBIX YACOB CaMocTOsATeTbH
as padora
HaumeHoBaHue IIpakTuyeckue u
pa3aesioB U TeM Bcero Teoperuueckoe JabopaTopHbie obyuatemerocs
o0y4eHue (4yac) (B T. 4.
JAHITHH KOHCYJILTALIMH)
Beenenue 2 2
1. Mexanuka 16 8 8 8
2. MonexynsapHas pusuka. 10 4 6 4
TepMmoauHamuka
3. DIeKTpoIMHaMHKa 20 10 10 10
4. KonebOaHus ¥ BOJIHBI 10 6 4 8
5. Onrtuka 10 6 4 2
6.0OCHOBEBI crIeIIHaJIbHON 2 2 4
TEOPUHU OTHOCHTEIIBHOCTH
7. DneMeHThl KBaHTOBOM 4 4 8
(07371’
8. DBomonus Beenennoit 4 4 6
KoncyabTanuu 8
Bcero no nucummiinnae 78 46 32 58




TemaTnueckuii MJIaH U coJep:KaHNe YUeOHOH TUCUMILTUHBI «DU3UKA)

HaumenoBanue
pa3jiesioB U TeM

Copep:xaHue y4eOHOro MaTepuaja
NpaKTHYeCKHUe 3aHATHUS U CAMOCTOSITeJIbHAS
pab6oTa odyuaronierocs

O0nLeMm
4aC0B

YpoBennb
OCBOEHUS

1

2

4

BBenenune

Conepxxanue y4eOHOIro MaTepuaja

Jlexkuuu

dwusnka — (yHAaMeHTaIbHast HayKa O MPHPOJIE.
3navyenue ¢u3uku npu ocoeHnu npodeccuit CI1O n
cnenuansHoctel CI10.

1

1. Mexanuka

Conepxxanue yueOHOro Marepuaja
Jlexkuuu

1. KunemaTtuka

2. luHamuka

3. 3aKOHBI COXpaHEHHS

IIpakTnueckue (JiabopaTopHbie) 3aHATHS
WccnenoBanue nBwkeHus Tena Mo AeHCTBUEM
MOCTOSTHHOM CHJIBI.

N3yuenne 3aKkoHa COXpaHEHUST UMITYJIbCA.
CoxpaHeHre MEXaHUYECKOW SHEPTHUH TIPH JIBIKCHUH
TeNa MoJ AeHCTBUEM CUJI TSKECTH U YIIPYTOCTH.
CpaBHeHue pabOThI CHJIbI C U3MEHEHUEM
KMHETUYECKON PHEPTUM Tena.

N3yuenne 3aKk0OHOB COXpaHEHMS Ha IpUMeEpe yaapa
1apoB U 0aUIMCTUYECKOTO MasiTHHUKA.

N3yuenne ocoOCHHOCTEN CHUITBI TPEHUS
(CKOMBKEHMS).

CamocrosiTesqbHast padora
Brinonnenue 3aganuii A caMOIIOATOTOBKU IO
TeMeE.

2,3

2. OcHOBBI
MOJIEKYJISIPHOM
busuku u
TePMOJIMHAMMKH

Conep:xaHue y4eOHOro MmaTepuaja

Jlekuuu

1. OcHOBBI MOJICKYJISIPHOW KHHETHYECKOW TEOPHH.
Wneansuelii ras

2. OCHOBBI TEPMOAMHAMUKHI

3. CBOIICTBO MapoB, JKUJIKOCTEH, TBEPJIBIX TEI

IIpakTuyeckue (JiabopaTopHbie) 3aHATHS
N3mepenue BIaxHOCTH BO3AYXA.

N3mepenune noBepXHOCTHOTO HATSKEHUS SKUIKOCTH.
Habmonenue npornecca kpuctaimnuzanuu M3yuenune
nedopmanuu pactskeHus. M3ydeHne TerioBoro
pacIIMpeHus TBEPABIX TEI.

N3ydenne ocobeHHOCTEN TEMIIOBOTO PaCIIUPEHUS
BOJIBI.

CamocrosiTesabHast padora
BeinosiHenue 3a1anuii 1711 CaMONIOATOTOBKH 110
TEME.

2,3




3. Coaepikanue yueOHOro MaTepuajia 10 1
JuiekTpoaMHaMuKa | Jlekuuu
1. DnexTpocraTka
2. [locTosiHHBIN TOK
3. MarHuTHbIE SBICHUS
IIpakTHyeckue (1a00paTOpHbIE) 3aHATHUSA 10 2
Nzyuenne 3akona Oma 115t ydacTka ey,
MI0CTIEIOBATEIHHOTO M MAPAJUIEIIEHOTO COCTMHEHUS
IIPOBOTHHUKOB.
N3yuenue 3akona OMa A1 OJIHOM Liemu.
N3ydeHue sBIEHUS IIEKTPOMATHUTHON WHIYKITUH.
Omnpenenenue kodhpuIeHTa MOJIE3HOTO ACHCTBUS
3JIEKTPUYECKOTO YaiTHUKA.
OmnpeneneHne TeMIepaTypbl HUTH JIAMITBI
HaKaJTUBaHUS.
Omnpenenenne DJC v BHYTPEHHETO COTIPOTUBIICHUS
HMCTOYHUKA HANIPSKCHUS.
CamocronTesbHasi paboTa 10 2,3
Brmmonnenwne 3aganuii 111 caMOIIOATOTOBKH 11O
TEMe.
KoncyabTanumu 4
4. KosieOanus u Conep:xxanue y4yeOHOro marepuaJja 6 1
BOJIHBI Jlexuuu
1. Mexanuueckue kojaebaHus
2. Yrpyrue BOJHBI
3. DIeKTpOMarHuTHBIE KOJIeOaHUS
4. DneKTpOMarHuTHbIE BOJIHbI
IIpakTnyeckue (JiadopaTopHbie) 3aHATHS 4 2
N3yuenne 3aBUCMMOCTH TIEpHO1a KOJIeOaHuit
HUTSHOTO (WJIM IPY>KUHHOTO) MasiTHUKA OT JUIMHBI
HUTHU (WM MacChl Tpy3a).
NHaykTUBHBIE U €MKOCTHOE COMPOTHUBIICHUS B LIEHH
MEPEMEHHOTO TOKa
CamocrosiTeJbHas padoTa 8 2,3
Brinonnenue 3a1anuit 17151 CaMONIOITOTOBKHU 110
TeMeE.
5. OnTuka Conepxxanue y4eOHOro Marepuasia 6 1
Jlekuun
1. IIpupona cBera
2. BonHOBBIE CBOIiCTBA CBETa
IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA 4 2
N3ydenne nzobpaxeHus MpeIMeToB B TOHKOM JIMH3E.
N3yuenne nntepdepeHuu u nudpaxKiiuu CBeTa.
I'pagyupoBka cieKTpockona u onpeesieHue ATUHbBI
BOJIHBI CTIEKTPATbHBIX JTUHUM.
CamocrosiTesbHast padora 2 2,3

Brinoaxenue 3aganuii i1 caMOIOATOTOBKH 110
TEMCE.
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6. OcHOBBI Coaepikanue yueOHOro MaTepuajia 2
cIelUAJILHOMI Jleknun

Teopum OCHOBBI CIEIIUAIILHOM TEOPUH OTHOCUTEIBHOCTH
OTHOCHTEJIbLHOCTH CamocrosiTesbHas padora 4
Brmonnenune 3aganuii 11t caMOIIOATOTOBKH 110
TeME.
7. DeMeHTBbI Conepxxanue yueOHOro Marepuasa 4

KBaHTOBOM pusuku | Jlekuumn

1. KBanToBas ontHka

2. dusnka atoma

3. ®u3nka aTOMHOTO s7pa

CamocrosiTesibHasi paboTa 8
BrinonHenue 3aganuii Juisi CaMONIOATOTOBKH TIO
TeMe.
8. DBosoMs Conepxxanue yueOHOro Marepuaja 4
Bcesiennoi Jlexkuuu

1. Crpoenue u pazsutue Beenennoit
2. DBouronus 3Be3/1. [ MmoTesa mponcxoxkIeHHs
ConHEYHOM CHCTEMBI.

CamocTosiTesIbHas padoTa 6
Brmmonnenwne 3amannii st caMOTIOATOTOBKH IO
TEME.
KoncyabTanuu 4
BCEI'O 136

s xapakmepucmuku ypoHs 0C80eHUs. Y4eOH020 MAMEPUANA UCTOIb3VIOMCSL CledVIouue
0003HaYeHUsL:

1. — o3naxkomumenvhwlil (V3HABAHUE paHee U3YYEHHBIX 00BEKMO8, CEOUCME);

2. — penpoOyKmMusHbwlll (8bINOJIHEHUE OeSIMENIbHOCIU NO 00paA3Yyy, UHCMPYKYUU Ul HOO
PYK080OCmEoM) 3. — NPOOYKMUBHbIU (NIAHUPOBAHUE U CAMOCMOAMENbHOE 8bINOTIHEHUE
oesimenbHOCMU, peutlerue npooIemMHbIX 3a0a1)
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Conepxanue pa3aesioB 1 CHUIITHHBI
3aHATHSA JIEKIITUOHHOT0 TUIIA

Cxopocts. PaBHOMEpHOE TPSMOJIMHEMHOE IBUKEHHUE.
Yckopenue. PaBHoniepeMeHHOE MPSIMOJIMHENHOE JIBH)KEHUE.
CBoOosiHOe nmanenue. [IBuxkenne Tena, OpoieHHOro Mo yrioM
K TOpu30HTY. PaBHOMEpPHOE JBMKEHNE TIO OKPY>KHOCTH.
3akonbl Mexannku Herotona. [lepBeiii 3akon Hetorona. Cuna.
Macca. Umnynwsc. Bropoii 3akoH Hetotona. OCHOBHOM 3aKOH
KJIacCMYecKo nuHaMuku. Tpetuii 3akoH HeroToHa. 3akoH

BCEMUPHOTO TATOTCHUA. rpaBI/ITaHI/IOHHOC royie. Cuma TSHKECTH.

Bec. CriocoOb1 namepenns Macchbl Tel. CHUITbI B MEXaHUKE.

3aKOHBI COXpaHEHHsI B MEXaHUKEe. 3aKOH COXPaHEHUS UMITYJIbCa.

PeaktuBHoe npmkenue. Pabota crel. PaboTa moTeHIMAIbLHBIX
cui. MontHocThk. DHeprusi. Kunetnueckast sHeprusi.
[TorenumansHas SHeprusi. 3aKOH COXpaHEHUS MEXaHUYECKON
sHepruu. [I[puMeHeHne 3aKOHOB COXpaHCHHUS.

JeMoHCTparmu

3aBUCHMOCTD TPACKTOPHH OT BBIOOPA CHCTEMBI OTCUETA.

Bupl MexaHHYECKOTO ABHIKEHUS.

3aBHUCHUMOCTbH YCKOPEHHUSI TeJla OT €r0 MacChl U CHUJIBI,
nercTBytonied Ha Tteno. CloKeHue Cuil.

PaBeHCTBO M IPOTUBOIIOIOKHOCTH HAIPABJICHUSI CUJT JCHCTBUS
U TIPOTUBOJICHCTBUS. 3aBUCUMOCTD CUJIBbI YIIPYTOCTH OT
nedopmaruu. Cuiel Tpenus. HeBecomocTs. PeakTrBHOE
nBukeHue. [lepexo moTeHManbHOM 3HEPTUHU B KHHETHYECKYIO
U 0OpaTHO.

Ne | HaumeHnoBan dopma
pasn | ue pas3zenos Copnepixanue paszena TEKYILEro
ena U TEM KOHTPOJIS
1 2 3 4
1 cemecmp
Bsenenue dwusuka — (QyHIaMEHTaNbHAs HayKa O TIPHPO/IE. vV, T
EcrecTBeHHO-Hay4YHBIN METOJT HO3HAHMSI, €0 BO3MOKHOCTH U
IPaHULIbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsI B IIpOIiEcce
MO3HaHUs NpUpoil. MoienupoBanue PU3NUECKUX SIBJICHUH U
npoueccoB. Ponib 3kciepuMeHTa ¥ TEOpUH B Mpoliecce
no3HaHus npupoisl. dusnyeckas BenuuuHa. [lorpemnoctu
n3MepeHui pundeckux BenuuuH. Gu3ndeckue 3aKOHBbI.
['panunel npuMeHUMOCTH pU3NYECKUX 3aKOHOB. [loHsATHE O
¢u3nueckoi KkapTuHe MUpa. 3HaUYeHUE (PU3UKU IPU OCBOECHUU
npodeccuit CIIO u cneunansHocteit CIIO.
1 MexaHunka Kunematuka. Mexanndeckoe nemwkenue. [lepememenue. [Iyts. | YV, KP
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OcHOBBI
MOJICKYJISIPH
ol puzuku u
TEPMOIUHAM
UKH

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKO! Teopun. MneanbHelii ras.
OCHOBHBIE NOJI0KEHUS MOJIEKYJISIPHO-KHHETUUECKON TEOPHH.
Pasmepsl 1 Macca MOJIEKYJI 1 aTOMOB. bpOyHOBCKOE JBUYKEHHUE.
Huddyszus. Cuibl 1 SHEPTHS MEKMOJIEKYISPHOTO
B3anMoAeicTBHs. CTpoeHHE ra3000pa3HbIX, KUAKUX U TBEPABIX
Tesn. CKOpOCTH IBUKEHUS MOJIEKYI U UX U3MEpPEHUE.
Wneanwusriii ra3. JlaBienue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOM Teopuu ra3oB. Temmeparypa u ee
uzMepenue. ['a3oBble 3aKOHBI. AOCONIOTHBIN HYJIb
TeMriepaTypsl. TepMoauHaMuyecKas mKaia TeMIepaTyphl.
VYpaBHEHHE COCTOSHUS UACATBHOrO raza. MossipHas ra3oBas
MTOCTOSIHHAS.

OcHoBbI TepMOuHAMUKH. OCHOBHBIE TTOHSATHS U OTIPEICIICHHUS.
BryTpeHnHss dHeprus cucteMbl. BHYTpEHHsIs SJHEpTUs
uaeanbHOTO ra3a. Pabora u ternmora kak GopMbI repeaadn
SHEpruu. TermIoeMKOCTb. Y 1elIbHAs TEIIOEMKOCTb. Y paBHEHUE
TerioBoro 6ananca. [lepBoe Hayano TepMOANHAMUKH.
AnmabaTHbIi iporiecc. [IpuHImMN nefdcTBHS TETIOBOM MAIIMHEI.
KII/ TermoBoro aurarensa. Bropoe Hauano TepMoaMHAMHUKH.
TepmoanHaMuueckas mkana Temneparyp. XoJ0AWIbHbIE
MamuHel. TermnoBsie npuratenu. OxpaHa npupoabl.

CaotictBa napoB. Ncnapenue u koHaeHcamnus. HacblmeHHbI
Tap M ero cBoMcTBa. AOCOJIOTHASI M1 OTHOCUTEhHAS BJIAKHOCTD
Bo3ayxa. Touka pockl. Kunenue. 3aBUCUMOCTb TEMIIEPATypPhl
KUIIEHUs OT JaBjeHus. IleperpeTsiil map u ero uCroyb30BaHUE B
TEXHHKE.

CBolicTBa XUAKOCTEH. XapaKTepUCTHKA KUIKOTO COCTOSTHUS
BeniecTBa. [loBEpXHOCTHBIN CHOU KUAKOCTH. DHEPTUS
MTOBEPXHOCTHOTIO CJIOs. SIBI€HUS Ha I'PaHUILIE )KUJIKOCTHU C
TBEPABIM TesIoM. KanusipHbie sBICHUS.

CBoiicTBa TBEpABIX Te. XapaKTEPUCTUKA TBEPAOIO COCTOSIHUS
BEIIIECTBA. YIIPyrue CBOMCTBA TBEPbIX Tel. 3akoH ['yka.
MexaHnuueckue CBOWCTBA TBEPBIX TeJl. TenIoBoe paclimpeHue
TBEPJBIX TEJ U KUAKkocTel. [1naBnenue u kpuctau3amnus.
JeMoHCTparmu

JBuxenue 6poynoBckux yactull. Juddysus. M3menenue
JIABJICHUS ra3a ¢ U3MEHEHUEM TeMIIepaTypbl IPU MOCTOSIHHOM
obwveme. M3otepmuueckuii u n3006apHbIi mpoueccol. M3menenue
BHYTPEHHEH SHEPrUu TeJN MPH COBEpIIEHUHU paboThl. Moaenu
TEIJIOBBIX ABUrateneil. Kunenue Bopl pyu NOHMKEHHOM
nasneHuu. [lcuxpomerp u rurpometp. SABneHus
MOBEPXHOCTHOTO HATsHKEHUA U cMaunBaHus. Kpucranisl,
amop(HbIe BEUIECTBA, KUAKOKPUCTAITUIECKHE TeNa.

v, T

OnexTpoauH
aMHKa

DeKTpUUecKuil TOK B MeTaiax. DJeKTpoHHbIH ra3. Paborta
BBIXOJA. DJIEKTPUUECKUIN TOK B DJIEKTPOJIUTAX. DIEKTPOIIH3.
3axonbl Dapanes. [IpumeHeHne IEKTPOIN3a B TEXHUKE.
OneKTpUUYeCKUil TOK B razax u Bakyyme. Monuszanus rasa. Buel
ra3oBbIX pa3psaaoB. [lonsTue o minazme. CBoiicTBa U

VY, KP

13




MIPUMEHEHHE IEKTPOHHBIX MTYUYKOB. DIEKTPUUYECKUN TOK B
norynpoBogHuKax. CoOCTBEHHAS TPOBOAMMOCTH
MOJIYIPOBOAHUKOB. [10J1ylpOBOTHUKOBBIE TPUOOPHI.
DIEKTPUYECKOE T0JIe. DIEKTPUUECKHUE 3apsiibl. 3aKOH
coxpaHeHus 3apsaja. 3akoH KynoHa. Dnekrpuueckoe nosie.
HanpsixeHHOCTD 3nekTpudeckoro nostst. [IpuHnmn
Cylneprno3uiuu nojiei. Pabora cui aeKTpoCcTaTUYeCKOro mosisl.
IloTenmman. Pa3HOCTh MOTEHIMANIOB. DKBUIOTCHIIMAILHEIC
noBepXHOCTU. CBS3b MKy HANPSHXKEHHOCTHIO M PA3HOCTHIO
MOTEHITUAIOB JIEKTPUUYECKOTO OIS J{UAIeKTpUKH B
anekTpuieckoM mosie. [lomsipuzanus qu3IeKTPUKOB.
[TpoBoaHMKHU B 3ekTprdeckoM mnojie. KonaeHcaTopsl.
CoennHeHne KOHAEHCATOPOB B OaTapero. DHeprus 3apsyKEHHOTO
KOHJIGHCATOpa. DHEPTHsl JIEKTPUUECKOTO TOJISI.

3aKOHEBI IIOCTOSTHHOI'O TOKA. Y CJIOBUS, HEOOXOIUMBIC JIS
BO3HUKHOBEHHUSI U TIOICPKAHUS dJIEKTpUIecKoro Toka. Cuina
TOKA U IJIOTHOCTh TOKA. 3akoH OMa 1 ydacTka 1ienu 0e3
O/IC. 3aBHCUMOCTb 3JIEKTPUUYECKOTO CONPOTUBIICHUS OT
Marepuaa, JJIUHbI U IUIOMIAI TOTIEPEYHOTO CeUSHUS
MIPOBOJTHUKA. 3aBUCUMOCTbH DJIEKTPUUECKOTO COMPOTHUBIICHUS
MMPOBOJTHUKOB OT TEMITEPATYpPhl. DJIEKTPOABIKYIIAS CUIa
HCTOYHMKA ToKa. 3akoH Oma i oot nermu. CoenuHeHne
MPOBOJHUKOB. COeTMHEHNE UCTOYHUKOB AIIEKTPUUECKOMN
sHeprum B O6arapeto. 3akoH [xoyns—IJlenmna. Pabora
MOIIHOCTb 3JIEKTPUYECKOTO TOKa. TermoBoe 1eiCTBUE TOKA.
DNIEeKTPUUYECKUIA TOK B TIOJTyNpoBOgHUKaX. COOCTBEHHAs
MMPOBOJIMMOCTD MOJTYIPOBOAHUKOB. [10JTyIpoBOTHUKOBBIC
PUOOPEI.

MarnuTtHoe nojie. BekTop HHAYKIIMY MarHUTHOTO TTOJIS.
JlelicTBME€ MarHUTHOTO TOJIS1 HA MPAMOJIMHEHHBIN MPOBOJIHUK C
TOKOM. 3aKkoH AMmnepa. B3aumopeiictBue TOokoB. MarHUTHBIN
noTok. PaboTa 1o nepeMenieHro mpoBOAHIKA C TOKOM B
MarHuTHOM 1oJie. JlelicTBre MarHuTHOTO TIOJIS Ha JIBHKYIIIHICS
3apsa. Cuna Jlopenua. OnpenenieHue yaeabHoro 3apsaa.
YckopuTenu 3apsSKEHHBIX YaCTHII.

DNeKTpOMarHUTHAsE UHAYKIUS. DIEKTPOMAarHUTHAS UHYKIIHSL.
BuxpeBoe anekrpuueckoe mosie. CaMOMHIYKIHS. DHEPrust
MAardyUTHOTO IOJIS.

Jemoncmpayuu

BzaumoperictBue 3apsikeHHBIX Tell. [[poBogHNKH B
ANEKTPUYECKOM T10JIe. JIMIIEKTPUKH B DJICKTPUUECKOM II0JIE.
Konnencaropsl. TennoBoe AeiCTBUE AIEKTPUUECKOTO TOKA.
CoOcTBeHHas ¥ TPUMECHAs TPOBOAMMOCTE TIOTYITPOBOTHUKOB.
[TonynpoBoanukoBelil 1uoA. Tpanzucrop. OnsIT IpcTeaa.
B3anmoelicTBre MPOBOIHUKOB € TOKaMu. OTKIOHEHHE
3JIEKTPOHHOTO ITy4YKa MarHUTHBIM MOJIEM. DJIEKTPOABUTATENb.
DNEeKTPOU3MEpPUTENbHBIE TPUOOPHI. DIEKTPOMArHUTHAS
unnykuusa. Onsitel @apanes. 3aucumocts IJC
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CaAMOMHAYKIIUHU OT CKOPOCTHU U3MCHCHU A CHUJIbI TOKAa U
HMHAYKTHBHOCTH ITPOBOIHUKA. PaboTa anekTporeneparopa.
Tpanchopmarop.

2 cemecmp

Konebanus
" BOJIHBI

Mexannueckue kojebanus. KonebarenbHoe TBUKEHHE.
I'apmonmnueckue xonedanus. CBOOOAHbIE MEXaHUYECKUE
Kosie0aHus. JInHeliHble MeXaHUYeCcKue KojaeOaTesIbHbIe
cuctemsl. [IpeBparienne sHEprum npu KojaedareIbHOM
nBkeHuH. CBOOOIHBIE 3aTyXaroIIne MEXaHUYECKHe
Kosie0aHus. BeIHYy)XKIeHHbIE MEXaHUYECKUE KOJIeOaHus.
VYupyrue Bonnsl. [lonepeunblie u po101bHBIE BOJIHBI.
XapakTepuCTUKU BOJIHBI. YpaBHEHHUE IJIOCKON Oeryiiei BOJIHBI.
Wnurepdepennus BonH. [lonsTHe 0 qudpakiyy BOIH. 3ByKOBBIE
BOJIHBI. YJIBTPa3BYK U €ro NpUMEHEHHUE.

DneKTpoMarHuTHeIe Kosiebanusi. CBOOOIHBIE
3JIEKTpOMarHuTHele kojedanus. [IpeBpanienue sHeprum B
KoJie0aTebHOM KOHTYpE. 3aTyXarolue 31eKTPOMarHuTHbIE
KoJjebaHus. ['eHepaTop He3aTyXaroUuUX 3JIEKTPOMarHUTHBIX
KoJieOaHuil. BeIHYy)XIEHHBIE AJIEKTPUUYECKHE KOJIeOaHUs.
[Iepemennslii TOK. ['eHepaTop nepemeHHOro Toka. EMKocTHOE M
MHJYKTUBHOE COIIPOTUBIICHHUSI IEPEMEHHOTO TOKa. 3ak0H Oma
JUIS SIIEKTPUYECKOM 11eTH epeMeHHOro Toka. Pabora u
MOIIIHOCTh MIEpEMEHHOT0 TOKa. ['eHepaTropsl TOKa.
Tpanchopmatopsl. Toku BeICOKOM yacToThl. [lomyuenue,
nepeaya U pacrpeaesieH|e JEeKTPOIHEPTUH.
DNEeKTPOMArHUTHBIE BOJHBI. DJIEKTPOMAarHUTHOE I10JIE KaK
0COOBII B MaTepUH. DIIEKTPOMarHuTHBIE BOJIHBL. Bubparop
I'epua. OTKpHITHIN KOEOaTEIBHBIN KOHTYD. 300peTenne
paauo A.C. ITonoBeiM. [TonaTue o paguocsszu. [Ilpumenenne
JIEKTPOMArHUTHBIX BOJIH.

JeMoHCTparmu

CB00OOAHBIE U BBIHYX/ICHHbIE MEXaHUYECKHE KOJIeOaHHU .
Pe3onanc. O6pa3oBanue U pacupoCTpaHEHUE YIPYTHUX BOJIH.
YacToTa KojeOaHHil ¥ BbICOTA TOHA 3BYKa.

CB006oAHBIE 7IEKTPOMArHuTHbIE Kojebanus. OcuuuiorpaMma
nepeMeHHOTro Toka. KonaeHncarop B 1ienu NepeMeHHOro TOoKa.
Karymika HHIYKTUBHOCTH B LIENIM IEPEMEHHOT0 ToKa. Pe3onaHc
B TIOCJIEJIOBATENBHOM LIENH IEpeMEHHOro Toka. M3nyuenue u
IpUEM 3JIEKTPOMAarHUTHBIX BOJH. PaanocBs3s.

OnTuka

[Ipupona cBeta. CKOpoCTh pacnpoCTpaHEHUS CBETA. 3aAKOHBI
OoTpakeHus U npenaomieHus ceera. [loaHoe orpaxenue. JIMH3bI.
I'ma3 xak ontuyeckas cucrema. OnTudeckue mpruoopkI.
Bonnosslie cBoiicTBa cBeta. HTepdepeHius ceera.
KorepeHTHOCTh cBEeTOBBIX Ny4eil. IHTepdepeHins B TOHKUX
rieHkax. [lonocel paBao# Tommunebl. Konbia Hetotona.
Hcnonb3oBanue nuTepPepeHIINN B HAYKE U TEXHHUKE.
Hudpakuus ceeta. Judpakums Ha mean B napauiedIbHbIX
nydax. Jludpakunonnas pemerka. [Tonstue o ronorpaduu.
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[Tonspuzanusa nonepeunsix BosH. [lonspusanus ceera.
JBoiiHoe yaenpenomiienue. [onspounasl. {ucnepcust ceera.
Bunel ctiektpoB. Criektpsl ncityckanusi. CeKTpbl OTJIOIIEHUS.
VYnbrpaduosieroBoe U HHPPAKPACHOE U3ITYUSHUS.
Pentrenosckue syun. MIX npupoaa u cBOWCTBaA.

JlemoHcTpanyu

3aKOHbI OTpAXKEHUS U IpesioMmiieHus ceeTa. [loyiHoe BHyTpeHHee
oTpaxeHue. OnTuueckue npuodophI.

WnTepdepennus cera. Audpakius ceera. [lonspusanus ceera.

[Tonyyenue cnekrpa ¢ momouisro npusMsl. [lonyyenune crekrpa
C OMOUIBIO TM(PPAKIUOHHOH pemeTku. CIeKTPOCKOTI.

6 OCHOBBI vV, T
WHBapuaHTHOCTH MOJTyJIsl CKOPOCTH CBETA B BAKYyMe.
SHeHHaHBHO [Tocrynater D¥iHmTelHA. [IpocTpaHCTBO M BpeMs crieluaibHOM
1 Teopun TEOPUU OTHOCUTENHHOCTU. CBSI3b MacChl M SHEPTUU CBOOOIHOMN
OTHOCHTEIE | yacThpL. DHeprus MoKosl.
HOCTH
7 DneMeHTbI KsanrtoBas ontuka. TemtoBoe nsnydenue. Pactipenenenue vV, T
KBaHTOBOM SHEPTHUH B
buzuku creKTpe abcomoTHO yépHoro Tena. KBanToBas runoresa
Ilnanka. ®OTOHEI.
Buemnuit ¢porosnexkrpuueckuii 3¢ dext. Buyrpennuit
dboTtorddext. Tumpl
¢doTosnementoB. Jlapnenue csera. [loHsTue o KOpmycKyispHO-
BOJIHOBOW MPUPOJIE
CBETA.
®u3uka atroma. PazBuTue B3rIs10B HA CTPOCHUE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoaa. AaepHas
Moaenb atoMa. OnbITE
3. Pesepdopna. Monens atoma Bogopoaa o H.bopy. I'nnortesa
ne bpoitis.
CooTtHomienne Heonpeaenénnoctel I 'eizenoepra. KBantoBbie
TE€HEPATOPBL.
8 DBOIOLHUS Crpoenue u pazputue Beenennoil. TemHas Matepust 1 TeMHas VY, KP
Bcenennoii | sneprus. Hama 3Be3nHas cucrema — [anaktuka. [pyrue

ranaktuku. beckoneunocts Beenennoit. [lonstue o
kocMosioruu. Pacumpsitomasicss Beenennast. Mogens ropsiueit
Bcenennoii. Ctpoenue u npoucxoxaeHue ["anakTux.
OBouronus 3Be31. I'unoresa npoucxoxaeHuss ConHeUHON
cuctembl. Tepmosnepublii cunres. [Ipobiema TepmosiiepHon
sHepreTuku. JHeprus CosHLa U 3B€3/1. DBOJIIOLMS 3BE3/.
[Ipoucxoxnenue ConHEUHON CUCTEMBI.

JeMoHcTpanuun

Conneunas cuctema (mogens). dotorpaduu miaxer,
ceJlaHHbIe ¢ KocMUYecKuX 30H10B. Kapra JIyHbl 1 mianer.
Crpoenue u 3Boronus BeenenHoii.

[Ipumeuanue: T — rectupoBanue, P — Hanucanue pedepara, Y — yctHbIN onpoc, KP — koHTpoabHas

pabora

16




3angarus CEMHUHAPCKOI0 THIIA

No
pas3
Jen

a

HaunmenoBaunue
pa3aeiioB U TEM

Coneprkanue pasnena

dopma
TEKYILEro
KOHTPOJISt

1

2

3

4

1 cemecmp

Bsenenue

®duznka — (pyHIaMEeHTAIbHAS HayKa O TIPUPOJIC.
EcTecTBEeHHO-HAy4YHBIN METO/]I MO3HAHUS, €T0 BO3MOKHOCTH
Y TPaHUIIbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPUS B
npolecce No3HaHUs npupoasl. MoaenupoBaHue
(buzuvecKkux sIBJICHUH U TiporieccoB. Posib skciepuMenTa u
TEOpUHU B IIpOLECCe NMO3HAHUS NpUpoibl. Dusndeckas
BenuuuHa. [lorpemHoctr u3MepeHnit PU3NIECKUX BETUUNH.
duznyeckue 3aKoHbl. [ paHUIBI IPUMEHUMOCTH (PU3UUECKUX
3akoHOB. [loHsTHE O PU3MUECKON KapTHHE MUpa. 3HAUEHUE
¢uzuku npu ocsoeHnu npodeccuii CIIO u cneunanbHOCTER
CIIO.

Mexannka

Kunematuka. Mexannueckoe npuxenue. [lepemenienue.
[Iyts. CkOpocTh. PaBHOMEPHOE IPSIMOJIIMHEWHOE IBH>KEHUE.
Yckopenue. PaBHonepeMeHHOE TPSMOJIMHEMHOE IBUKEHHE.
CBoboaHoe maenue. [[Bmxenue tena, OponeHHOTo Mo/
yIJI0M K TOpU30HTY. PaBHOMEpHOE BIKEHHE 110
OKPY>KHOCTH.

3akonbl MexaHnuku HetoroHa. [lepBbiii 3akoH HeroToHa.
Cuna. Macca. Umniynec. Bropoii 3akon HeroToHa.
OCHOBHOM 3aKOH KJIACCUYECKOW TUHAMUKHU. TpeTuii 3aKOH
Hprotona. 3akoH BCeMUPHOTO TATOTEHUs. [ paBUTALIMOHHOE
nose. Cuna tsokectu. Bec. CriocoObl n3MepeHust MacChl Te.
Cuiibl B MEXaHUKE.

3aKOHBI COXpaHEHHUsI B MEXaHUKE. 3aKOH COXpPaHEHUs
uMmItysibca. PeaktuBHoe nBmkenue. Padora cuibl. Pabora
MOTEHIMATBHBIX CHI. MomHOCTh. DHeprus. Kunernueckas
sHeprus. [loTeHimanbHas sHeprusi. 3aKOH COXPaHECHUS
MEXaHU4YeCKOH sHepruu. [[puMeHeHne 3aKkOHOB COXpaHEHUs.
JemoHcTpanuu

3aBUCHMOCTb TPACKTOPHH OT BIOOPA CHCTEMBI OTCUETA.
Bupl MexaHWUYeCKOTO JBUKEHHUS.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U CUIIBI,
nercTBytouied Ha teno. CloKeHue Cuil.

PaBeHCTBO U MPOTUBOIOJIOKHOCTH HAITPABJICHUS CUJT
JENCTBUS Y IPOTUBOACUCTBUS. 3aBUCUMOCTD CUJIbI
ynpyroctu oT aedopmanyu. Cuibl TpeHus. HeBecomocTs.
PeaktuBHOE nBmxkeHue. llepexoa noTeHUHanbHOM SHEPTUU B
KHHETHYECKYIO U 00paTHO.
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OcHoBBbI
MOJIEKYJIIPHOM
¢bu3uku u
TEPMOAUHAMHUKHI

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teopuu. neabHbli
ra3. OCHOBHbIE MOJI0KEHUS MOJIEKYIIPHO-KUHETUYECKOU
teopun. Pazmepsl 1 Macca MOJIEKYJT U aTOMOB. bpoyHOBCKOE
nskenue. Auddysus. Cuiibl 1 sHEpTUS
MEXMOJIEKYJISIpHOTO B3auMoieicTBusa. CTpoeHue
ra3o00pa3HbIX, KUAKUX U TBEPIbIX Teld. CKopocTH
JBAKECHHSI MOJIEKYJI M UX U3MepeHue. MeanbHblii ras.
JaBnenue raza. OCHOBHOE ypaBHEHHUE MOJIEKYIISIPHO-
KHMHETUYECKOMN TeopuH ra3oB. Temrieparypa u ee u3aMepeHue.
["a3oBbIe 3aKOHBI. AOCOIIOTHBIN HYJIb TEMIIEPATYPHI.
TepmoanHaMu4ueckas IIKana TEMIIEpaTyphl. Y paBHEHHE
COCTOSIHUS UACAIBHOIO raza. MoJisipHast ra3oBas
MTOCTOSIHHAS.

OcHoBbI TepMOAUHAMUKHN. OCHOBHBIE TIOHSTUS U
onpeneneHus. BHyTpeHHsIs 3Heprus cucTeMbl. BHyTpeHHs
SHeprus uaeasbHoro raza. Pabora u remiora kak Gopmbl
nepeiaym dSHEpruu. TemioeMKoCTb. Y iejibHast
TEIUIOEMKOCTh. Y paBHEHHe TersioBoro 6ananca. [lepsoe
Hayajio TepMoIuHaMuKu. AnnabatHblil npoiecc. [Tpunnmn
neicTBus TemaoBou Mammuabl. KITJI TermoBoro nBurarens.
Bropoe nauano trepmoauHamuku. TepMoauHamMudeckas
IKajia TeMrepaTyp. XoJIOAWIbHbIE MAIIUHBL. TeIIoBbIe
nsurarenu. OXpaHa npupoabl.

CaolicTBa napoB. VMcnapeHue u KOHICHCaIs.
Haceprmmennsiii map u ero cBovictsa. AOCOIOTHAS U
OTHOCHUTEIIbHAS BIAXHOCTh BO3ayxa. Touka pocsl. Kunenue.
3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT JABJICHHUSL.
[Teperpetsiii map 1 €ro UCHOJIb30BaHUE B TEXHUKE.
CBolicTBa XUAKOCTEH. XapaKTepUCTUKA KUJIKOTO
COCTOSIHMS BemlecTBa. [I0BEpXHOCTHBIN CIION )KUJIKOCTH.
DHeprusi NOBEPXHOCTHOTO €J104. SIBJIEHUS HA TpaHuLEe
KUJKOCTHU C TBEpAbIM TelaoM. KanwisipHble sBJICHUS.
CBolicTBa TBEpPABIX T€Jl. XapaKTEPUCTHUKA TBEPIOTO
COCTOSIHMS BEIIECTBA. YTIPYTHE CBOMCTBA TBEPABIX TEJ.
3akoH ['yka. MexaHn4eckune CBOMCTBA TBEPbIX TEI.
TennoBoe paciIMpeHne TBEPABIX TEN U XKUAKOCTEM.
[InaBneHue n KpucTamuIM3aLus.

JemoHcTpanuu

JBuxenune 6poyHoBckux yactull. Juddysus. M3amenenue
JIABJICHUS raza ¢ U3MEHEHUEM TeMIIepaTyphbl IpU
NOCTOSIHHOM 00BbeMe. M3oTepmudeckuii v n300apHbIii
npoueccsl. Mi3MeHeHne BHyTpeHHENH SHEPTUU Tell IpU
coBepIeHNH padoThl. MoeIH TEIUIOBBIX ABUraTeNeil.
Kunenue Boap! py NoHWKEHHOM JaBiaeHuu. [lcuxpomerp u
TUTPOMETP. SIBJIEHNS MOBEPXHOCTHOIO HATSKEHUS U
cmaunBanus. Kpucrannsl, amop(dHbie BelecTna,
KUAKOKPUCTAIUNINYECKUE TETIA.

vV, T
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DneKkTpoAuHAMU
Ka

DNeKTpUYECKUil TOK B MeTaiaX. DJIeKTPOHHBIN Ta3. PaboTa
BBIX0/1a. DJIEKTPUUECKUI TOK B 3JIEKTPOJIUTAX. DIECKTPOJIN3.
3axonsl Dapazes. [Ipumenenue 371eKTpoIn3a B TEXHUKE.
DnexTpuuecKuil TOK B ra3ax u Bakyyme. MoHunsauus rasa.
Bunel razoBeix paspsanos. [lonsarue o masme. ColicTBa u
MPUMEHEHHUE AIEKTPOHHBIX TyYKOB. DIEKTPUUECKUN TOK B
norynpoBoiHukax. CoOCTBeHHAs! MPOBOJUMOCTD
MOJYIIPOBOIHUKOB. [10TynpoBOoHUKOBBIE TPUOOPHI.
DneKTpUUYecKoe MoJje. DIEKTPUUECKUE 3apsabl. 3aKOH
coxpaHeHus 3apsaa. 3akoH Kyinona. Dnexktpruyeckoe noJie.
HanpsixeHHOCTD 2nekTpudeckoro noJi. [IpuHnun
CYIIEepIIO3UINH ToJiel. PaboTa cuit 2IeKTpOCTaTUYeCKOTOo
nois. [lorenmman. Pa3HoCTs MOTEHITNAIOB.
OKBUINOTEHLIMATIbHBIE TOBEPXHOCTH. CBSA3b MEXKAY
HaIpsHKEHHOCTHIO U PA3HOCTHIO MOTEHIIUATIOB
AIEKTPUIECKOTO TOJISL. [IUAIEKTPUKHU B SIEKTPUIECKOM
niose. [lonsipuzanus nusnexTpukoB. [IpoBoiHUKY B
anexktpuueckoM nojie. Konaencaropsl. CoequHeHne
KOHJICHCATOPOB B 0arapero. DHEprus 3apssKeHHOTO
KOHJIGHCATOpa. DHEPTHUS dJEKTPUUECKOTO TMOJIS.

3aK0HBI ITIOCTOSIHHOTO TOKA. Y CJIOBUS, HEOOXOIUMBIE s
BO3HUKHOBEHHS M TIOJIZICPYKAHUS DJICKTPUIECKOTO TOKA.
Cwua ToKa M INIOTHOCTH TOKA. 3akoH OMa [ij1s ydacTKa enu
6e3 DJIC. 3aBUCUMOCTb JIEKTPUUECKOTO COMTPOTUBIICHUSI OT
Marepuana, JJIMHbI U TUIONA1 MONEPEYHOTO CCUCHUS
MPOBOJIHUKA. 3aBUCUMOCTH JIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJTHUKOB OT TEMIIEPATYPHI. IJIEKTPOIBIKYIIAS CHUIIA
HCTOYHMKA TOKA. 3akoH OMa IUIs IOJIHOM IEMH.
CoennHenue MpoBOAHUKOB. COEIMHEHNE NCTOYHUKOB
ANEKTPUYECKOM 2HEpruu B 6aTapero. 3akoH Jkoymsa—
Jlenna. PaboTa 1 MOIITHOCTP AJIEKTPUIECKOTO TOKA.
TermmoBoe nelcTBUE TOKA. DINEKTPUUECKUN TOK B
noynpoBoiHuKax. CoOCTBEHHAs MPOBOAMMOCTD
MOJTYIIPOBOTHUKOB. [10yIIpoBOAHMKOBEIE TTPHOOPHI.
MarnauTHOe noJsie. BeKTop HHAYKIIMM MarHUTHOTO TOJIS.
JlelicTBME€ MarHMTHOTO TOJISl HA MPAMOJIMHEHHBIN
MIPOBOJHUK C TOKOM. 3akOoH AmMmnepa. Bzaumoiericteue
TOKOB. MarHuTHbIM MOTOK. PaboTa 1mo nepemenieHuo
MPOBOJHMKA C TOKOM B MarHUTHOM ToJjie. JleiicTBre
MarHuTHOTO NOJIA Ha ABWXKyIuica 3apsa. Cuna Jlopenua.
Ornpeznenenue yaeabHOro 3apsiia. Y CKOPUTEIH 3apsKEHHbBIX
YaCTHII.

DNEKTpOMAarHuTHasl MHIYKIUSA. DJIEKTPOMarHuTHas
UHAyKIUs. BuxpeBoe anexkrpudeckoe noje. CaMOMHIYKLHS.
DHeprusi MarHuTHOTO MOJIS.

Jlemoncmpayuu

B3aumonerictBue 3apsokeHHbIX Tell. [IpoBoaHUKH B
AIEKTPUUECKOM T0JIe. JIMANEKTPUKH B JIEKTPUUYECKOM TI0JIE.

VY, KP
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Konpnencaropsl. TennoBoe AeMCTBUE MIEKTPUUECKOTO TOKA.
CoOcTBeHHast ¥ MPUMECHAsI TPOBOIUMOCTb
MIOJIYIIPOBOAHUKOB. [10JIyIIpOBOTHUKOBBIN THO.
Tpansucrop. OneiT Opcrena. Bzaumoaeiicrsue
IIPOBOJTHUKOB C TOKaMH. OTKJIOHEHUE IEKTPOHHOIO ITy4YKa
MarHMTHBIM II0JIEM. DJIEKTPOIBUTATEIb.
DNeKTpOU3MEpPUTENIbHBIE TPUOOPHI. DIEKTPOMArHuTHas
unaykuus. Oneitel @apazest. 3aBucumocts IJ(C
CaMOMHJIyKIIMM OT CKOPOCTH M3MEHEHHUS CHJIbI TOKA U
MHAYKTUBHOCTH NpoBOoHNKA. PaboTa asekrporeneparopa.
Tpanchopmarop.

2 cemecmp

Kosebanusa u
BOJIHBI

Mexanudeckue konebanus. KonebarensHoe ABUKEHUE.
INapmonnueckue konebanus. CBOOOIHbIE MEXaHUYECKHE
KoJiebanus1. JInHeitHbIe MeXaHUYECKUEe KoJieOaTeIbHbIC
cucteMsl. [IpeBpaiiienre sHeprun nMpy KoiaedaTeaTbHOM
nBkeHnn. CBOOOHBIC 3aTyXalONME MEXaHUIECKUE
KoJiebaHus1. BeIHY)KIEeHHBIE MEXaHHUECKHE KOIeOaHusl.
VYrupyrue Bonuasbl. [lonepedrsie U IPO0IbHBIE BOJHBI.
XapakTepuCTUKU BOJTHBI. YpaBHEHHUE IIIOCKOM Oeryiei
BoJsiHbI. HTepdepennust BoaH. [Torstue o mudpakumnm
BOJIH. 3BYKOBBI€ BOJIHBI. YJIBTPa3BYK U €r0 MPUMEHEHHE.
DneKkTpoMarHuTHeIe Kosiebanusi. CBOOOIHBIC
3JIeKTpOMarHuTHele kojebanus. [IpeBparienue sHepruu B
KoJiebaTeIbHOM KOHTYpE. 3aTyXarolue 31eKTPOMarHuTHbIE
Kojebanus. ['enepaTop He3aTyXaroUMX AMEKTPOMArHUTHBIX
KoJieOaHuM. BIHYXICHHBIEC SJIEKTPUUYECKUE KOJICOAHNS.
ITepemenHsblii TOK. ['eHEpaTOp MEPEMEHHOTO TOKA.
EMKOCTHOE M MHAYKTUBHOE CONPOTHUBIICHUS IEPEMEHHOTO
TOKa. 3akoH OMa 1Sl 3JIEKTPUYECKOM LIEMU TEPEMEHHOTO
Toka. PaboTa u MOUTHOCTH IEpeMEHHOTr0 TOKa. [ 'eHepaTopbl
tToka. TpanchopmaTopsl. TOKH BEICOKOI 4aCTOTHI.
[Tonyyenue, nepenaya v pacrnpenesieHue dJIEeKTPOIHEPTUU.
DIIEKTPOMAarHUTHBIE BOJIHBL. DJIEKTPOMArHUTHOE TI0JIE KaK
0COOBIN BUJ MaTepUU. DICKTPOMArHUTHBIE BOTHBI.
Bubparop I'epua. OTKpbITHII KOJIeOaTeIbHBIN KOHTYP.
N3o6perenue paguo A.C. [TonoBeim. [lonstue o
paaunocszu. [I[puMeHeHne 3MeKTpOMarHuTHBIX BOJIH.
JemoHcTpanuu

CBOOOIHBIE U BBIHY)K/ICHHBIE MEXaHUUYECKUE KOJIeOaHusI.

Pe3zonanc. O6pa3zoBanue 1 pacnpocTpaHEHHE YIPYTHX BOJIH.

YacroTa koJieOaHMIT U BEICOTA TOHA 3BYKaA.

CBO6OI[HLI€ QJICKTPOMArHuTHBIC KoJieOaHwmsI.
OcunnnorpaMMa IMEPpEMCHHOTO TOKaA. KOHI[GHC&TOp B LTI
IEPEMCHHOTO TOKaA. KaTymKa HHAYKTUBHOCTH B LCIIN
IEPEMCHHOTO TOKaA. Pe3onaHc B mmocneaoBaTeIbHOM 1I€IH
IEPEMCHHOTO TOKA. I/I3nyquI/Ie " Ipuem
OJICKTPOMAIrHUTHBIX BOJIH. Pannocssi3eb.
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Onruka

[Ipupona ceera. CKOpOCTH pacIpOCTPAHEHHSI CBETA. 3aKOHBI
OTpaXX€HUsI U IpesoMiieHus cBeTa. [lonHoe oTpaxeHue.
JIunzel. ['na3 kak ontuueckas cuctema. OnTudeckue
pUOOPHL.

BonHoBble cBoiicTBa cBeta. HTepdepeHmus cera.
KorepentHocTh cBeTOBBIX Jyueil. IHTepdepeHrs B TOHKUX
meHkax. [losnocel paBro# Tomuunsl. Konbna Herotona.
Hcnonbs3oBanne nHTEPPEPEHIINN B HAYKE U TEXHHKE.
Hudpaxmus ceera. Judpakuus Ha MIETH B MapauIeIbHBIX
nydax. udpaknuonnas pemerka. [lonsTre o ronorpaduu.
[Tonspuzanusa nonepeunsix BoaH. Ilossgpusanus ceera.
JBoiiHoe nyuenpenomienue. [onspouast. ucnepcust
cBeta. Buapl ciektpoB. CnekTpsl ucnyckanus. CrieKTpsl
norJionieHus. YbTpaduoaeToBoe U nHppakpacHoe
n3inydeHus. PeHtreHoBckue myuu. X nprupoaa u CBOMCTBA.
JlemoHCcTpanmu

3aKOHBI OTpAXKEHUS U IpenomiieHus ceeta. [lonHoe
BHyTpeHHee oTpakeHue. Onruueckre npuOophl.
WNurepdepennus creta. Audpakuus ceera. [lonspuzanus
ceta. [lonydyenue criekTpa ¢ MOMOIIBIO TPU3MBI.
[Tonyuenue crniekTpa ¢ HTOMOINIbIO TU(PAKIIUOHHON PEIIETKH.
CnekTpocKor.

OCHOBBI
cHelaIbHOI
TEOPHUH
OTHOCHUTEJIBHOCT
"

HMHBapraHTHOCTh MOJTYJIsl CKOPOCTH CBETA B BaKyyMe.
[Toctynatel DitHmTeliHa. [IpocTpancTBO 1 BpeMst
CIIeIMAIbHON TEOPUH OTHOCUTENBHOCTH. CBS3b MacChl U
SHEPTUH CBOOOIHOM YaCTUIIBI. DHEPTHUS MTOKOSI.

OJIEMEHTEI
KBAaHTOBOH
(07637041

KBanToBas ontuka. TemnoBoe uznydenue. Pactipenenenue
SHEPTHUH B

creKTpe abcomoTHO uépHoro Tena. KBantoBas rumnoTes3a
[Inanka. ®OTOHBL

Buemrauit potosnexkrpudeckuii 3¢dexr. BHyrpenamit
dhotorddexrt. Tumbl

¢doTosnementoB. Jlapnenue ceera. [lonstue o
KOPIYCKYJISIPHO-BOJIHOBOW MPUPOJIE

CBeTa.

®u3uka atoma. PazButue B3IIIS110B HA CTPOCHUE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoaa. AaepHas
MoJeb atoMa. OnbIThI

3. Pesepdopna. Monens aroma Bogoposa no H.bopy.
l'unoresa ne bpoiins.

CootHolieHne HeonpeaenéHHocTel [ eiizenbepra.
KBaHTOBBIE reHEpaTOpHI.

v, T

OBOIIONUA
Bcenennoit

Crpoenue u pa3sutue Beenennoid. Temuast matepust u
TeMHas >Heprus. Hama 3Be3anas cucrema — I anakTuka.
Hpyrue ranaktuku. beckoneunocts Beenennoi. [lonsarue o
KocMosoruu. Pacupstomasicsa Beenennas. Monens
ropsiueil Beenennoii. CTpoeHne 1 NpouCcX0kKACHNE
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lNanakTuk.

DBourons 3Be3/1. ['unoresa npoucxosxaenusi CoHeuHOU
cuctembl. Tepmosnepublii cunres. [Ipobiema TepmosiiepHoi
sHepreTuku. JHeprus CoJiHIA U 3BE3/]. DBOJIIOLMS 3BE3]L.
[Ipoucxoxnenue ConHEUHON CUCTEMBI.

JlemoHcTpanmu

Conneunas cucrema (Mozens). Dotorpadun miaxeT,
CIEJIaHHbIE C KocMUYecKuX 30H10B. Kapra JIyHsl u muaner.

Crtpoenue u 3Bosronus Beenennoii.

[Ipumeuanue: T — tectupoBanue, P — Hanucanue pedepara, Y — yctHbiil onpoc, KP — koHTposabHast

pabota

Ipumeuanue: I1P- npaxmuueckas paboma, JIP- nabopamopunas paboma, T — mecmuposanue, P —
Hanucauue peghpepama, Y — ycmuwiii onpoc, KP — konumponvhas paboma
IpakTuyeckne 3anartus (JlaboparopHbie 3aHATHS)

Ne

HaunmenoBauue
pazzaena

ConepxaHue TPaKTHYECKUX 3aHATUN

dopma
TEKYILEro
KOHTPOJISI

2

3

4

Mexanuka

Hccneoosanue osudcenus mena noo oeticmsuem
NOCMOSAHHOU CUTBL.

U3yuenue 3akoHa coxpaneHus UMNYibed.

CoxpaHerue MexaHuyeckou sHepeun nPu O8UNCeHUU meid
noo delicmeuem Cuil msaiCecmu u Yynpyeocmu.

Cpasnenue pabomsl cuibl ¢ UsMeHeHUeM KUHEMU4ecKoll
9Hepeuu med.

H3yuenue 3akono6 coxpanenus Ha npumepe yoapa wapos u
banuCcmu4ecko2o MAasimHUKdA.

H3yuenue ocobennocmetl Cuitbl mperust (CKOIbICEHU).

I1P, JIP

OcHOBBI
MOJIEKYJISIPHO M
bu3uKy 1
TEPMOTUHAMHUKHU

Usmepenue enasxcnocmu 6030yxa.

Hsmepenue nogepxHoCcmHo20 HAmMaNCeHUs HUOKOCHU.
Habnooenue npoyecca kpucmannuzayuu M3yyenue
oeghopmayuu pacmsdicenus. H3zyueHue meniogozo
\pacuiuperus meepovix mei.

U3zyuenue ocobennocmetl menio8o2o pacuiupenusi 600bi.

I1P, JIP

DNEeKTpOAMHAMUK
a

H3yuenue 3akona Oma 014 yuacmka yenu,
nocned08amenbHo20 U NApalnenbHo20 cOeOUHeHUs
NPOBOOHUKOS.

H3yuenue 3akona Oma 05 noaHOU yenu.

H3yuenue asnenus 31eKmpomMacHUMHOU UHOYKYUU.
Onpedenenue ko3 puyuenma noiezHo2o 0eticmsusl
INEKMPULECKO20 YAUHUKA.

Onpedenenue memnepamypvl HUMuU 1amMnbl HAKATUBAHUS.
Onpeodenenue 3/[C u enympenne2o conpomusieHus
UCTOYHUKA HANPAIHCEHUSL.

T1P, JIP

Konebauus u

H3yuenue 3asucumocmu nepuooa Koreoanuii HUumaHo2o (Unu

TIP, JIP
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BOJIHBI NPYHCUHHO20) MASIMHUKA OM OJIUHBL HUMU (UTU MACCHI
epy3a).

Hnoykmuenvie u eMmKocmHoe cOnpomusieHus 6 yenu
nepemMenHo20 moKa

H3yuenue uzobpadicenuss npeomemos 6 moHKOU JUH3e.
H3yuenue unmepghepenyuu u ougppaxyuu ceema.

I padyuposka cnekmpockona u onpeoenenue ONUHbL 80IHbL
CNEeKMPAbHLIX TUHULL.

Onruka

T1P, JIP

Conep:xkanue caMoCTOATEILHOI PadoOTHI

IIpumepHblie TeMbl pedepaToB (10KJIaA0B), HHAUBUAYAJIbHBIX IPOEKTOB

Anexcannp I'puropseBuu CToseToB — pycckuid (pu3suK.

Anexcannp Crenanosuu [lonoB — pycckuii yueHsiid, H300peTaresb paauo.
AnbTepHaTHBHAs YHEPIreTHKA.

AKYyCTUYECKHE CBOMCTBA MOIYITPOBOTHUKOB.

Annpe Mapu Amniep — OCHOBOIIOJIOKHUK 3JIEKTPOUHAMHUKH.
ACHHXPOHHBIN JBUTATEIb.

AcTtepousl.

ACTpOHOMMS HAIIUX JHEH.

AtomHas ¢pusuka. M3oronsl. [IpuMenenne pagioakTHBHBIX H30TOIOB.
beckoHTaKkTHBIE METO 1Bl KOHTPOJIS TEMIEPATYPHI.

bunosspHbie TPaH3UCTOPBHI.

Bbopuc Cemenouu AAxo6u — usuk u n3o0peraTeb.

Benuuaiimue oTKpbITHS (GU3UKH.

Bunel anexTpuueckux pa3psiioB. DJIeKTpUUECKUE pa3psiibl Ha CIyk0e yeloBeKa.
Brnusiane nedexToB Ha Gpu3HUECcKUEe CBOMCTBA KPUCTAIUIOB.
Bcenennas u TemHast matepusi.

lNanmuneo "anuneilt — ocHOBATENb TOYHOI'O €CTECTBO3HAHUS.
lNonorpadus u ee npumeHeHue.

JIBr>KeHHE Tena IepeMEHHON MacChl.

Judpakuus B HaIICH KU3HHU.

Kunkue kpucTamisl.

3akonbl Kupxroda ass anekTpuieckon nemnw.

3aKOHBI COXPAHEHHUS B MEXaHUKE.

3HaueHue OTKpbITUH ["anues.

Urops Bacunbeuu KypuatoB — (usuk, opraHu3aTop aTOMHON HAYKU U TEXHUKH.
Hcaak HpioTOH — co3aarens Ki1accu4eckoi pu3uku.

Hcnonp30BaHne 2IEKTPOIHEPTUN B TPAHCIIOPTE.

Knaccugukanus 1 xapakTepUCTUKU JIEMEHTAPHBIX YACTHII.
KoHcTpyKimoHHast poYHOCTh MaTepUasa 1 €€ CBsI3b CO CTPYKTYpPOIl.
KoHcTpykius u BUIBI 1a3€poOB.

Kpuoanekrponuka (MUKpOIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUU U UX UCIIOJI30BAHHUE.

Jleonapno na Bunun — yueHslil U U300peTarens.
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MarsuTHbIe U3MepeHus (IPUHILUIIBI IOCTPOCHUS IPUOOPOB, CIIOCOOBI H3MEPEHHUSI Mar HUTHOTO

MOTOKA, MArHUTHOM MHIYKIIUH).

Maiikn ®@apazeit — co3agaTenb yueHus 00 3JIEKTPOMAarHuTHOM II0JI€.
Makc IlnaHk.

MeToa MEYEHEBIX aTOMOB.

Metoapl HAOIIOCHUS ¥ PETUCTPALIIH PATMOAKTUBHBIX N3TyYCHUH U YaCTHII.

Merons! onpeieneHus I0THOCTH.

Muxaunn BacunbeBud JIOMOHOCOB — YUYEHBIN SHLIMKIIOIEINCT.
Mouenu aroma. OmsiT Pesepdopra.
MonexkynsspHO-KHHETHYECKasl TEOPUS UICAIBHBIX [a30B.
MonHus — ra3oBsld pa3ps] B IPUPOAHBIX YCIOBHSIX.

HanoTexHonorus — MexaucuuIuiMHapHas 00sacts GyHIaMEHTATIbHON U MPUKIAIHON HAYKH

Y TEXHUKH.
Huxouna Tecna: >xu3Hb 1 HEOOBIYAHHBIE OTKPBITHSL.

Huxkonaii Konepauk — co3aaTenb reMoleHTPUYECKO CUCTEMBI MUPA.
Hunbsc bBop — ouH u3 co3nateneit COBpeMEHHOU QUK.
HyxkneocunTes Bo BeeneHHOIM.

OO6mbsacHenne GoTocuHTE3a C TOUKH 3pEeHUsT PUUKU.

OnTuyeckue sIBICHUS B IIPUPO/IC.

OTKpBITHE ¥ TIPUMEHEHHUE BEICOKOTEMIIEPATYPHOM CBEPXIPOBOIMMOCTH.
[IepeMeHHBII AIEKTPUYECKHI TOK U €r0 IPUMEHEHNE.

[1nazma — 4eTBepTOE COCTOSIHHE BELIECTBA.

[InaneTer COIHEUHOM CHCTEMBI.

[TonynpoBOAHUKOBBIE TaTYMKHA TEMIIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAIIOB B IPOMBIIIUIEHHOCTH.

[IpuMeHeHue s1epHBIX PEAKTOPOB.

[Ipupona dheppomarnerusma.

[IpoGnembl 3KONOTUH, CBSI3aHHBIE C UCIIOJIb30BAHUEM TEIUIOBBIX MAIlIKH.
[IpousBoacTBO, Nepeavya U UCIOIb30BAHUE MIEKTPOIHEPT UH.
[Ipoucxoxaenue CoJIHEUHON CUCTEMBI.

[Ibe303mnexTpuyeckuii 3pdexT ero npuMeHeHue.

PasButue cpeacTs CBA3M U paguo.

PeakTuBHBIE ABUTaTENN U OCHOBBI PA0OTHI TETJIOBOM MAIIUHBI.
PenukToBO€ n3nyuenue.

Penrtrenosckue nyuu. Mcropus otkpeitus. [Ilpumenenue.

Poxnenue u 3BosonMs 3B€31.

Ponp K.O. [ln0nKOBCKOTO B pa3BUTUH KOCMOHABTUKH.

CBeT — BeKTpOMarHuTHas BOJIHA.

Cepreii [1aBnoBuu KoposeB — KOHCTPYKTOP U OpraHU3aTOp MPOU3BOICTBA PAKETHO-

KOCMHYECKON TEXHHKH.

Cunsl TpeHus.

CoBpeMeHHasl CITyTHUKOBAs! CBSI3b.
CoBpemeHHast pu3ndeckas KapTHHA MHpA.
CoBpeMeHHbIE CPEACTBA CBS3H.

CoJHIle — HMCTOYHMK JKU3HM Ha 3eMIIe.
Tpanchopmaropsr.
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VYnbTpa3Byk (IOJy4YeHHE, CBONCTBA, IPUMEHEHHUE).
VYipaBisieMbli TEpMOSIEPHBIN CUHTES.

YckopuTenu 3apsKEHHBIX YaCTHIL.

®du3uKa U My3bIKa.

duznyeckue cBOKWCTBa aTMOC(HEpHI.

DOTOIIEMEHTHI.

dotorddexr. [Ipumenenue sBnerus porodrddexra.

Xanc Kpuctuan Opcres — 0CHOBOIOJIOKHUK 3JIEKTPOMarHeTu3ma.
UYepHble ObIPHIL.

[kana 37€KTpPOMarHUTHBIX BOJIH.

DKoJoru4eckue mpo0iaemMbl 1 BOSMOXKHBIE YTH UX PELICHMUS.
DneKTpOHHas MPOBOIUMOCTh MeTaIOB. CBEPXIPOBOAUMOCTb.
Omunuit XpuctuaHoBud JleH — pycckuil pu3uk.

Ilepeyens y4yeOHO-MeTOAMYECKOr0 oOecmedeHUs] [JISl CAMOCTOSTEJLHOH PadoThI
00y4yauxcst Mo JUCHHUILINHE

CamocrosarenbHas paboTa ywalmiuxcst sBIsSeTCS  BaxkHeWmed  ¢opmoit  yueOHO-
BOCIIMTATEIILHOTO ITpoIiecca.

OcHOBHasi 1eb CaMOCTOSITENIbHOM pPAa0OTHl MPH HW3YYEHUU JUCHUIUIMHBI — 3aKpEeruTh
TCOPETHYCCKUEC 3HaHHWsA, IOJYYCHHBIC B XOJ JICKOWMOHHBIX SaHHTHﬁ, a TaKXKe C(l)OpMPIpOBaTB
MPAKTUYCCKUC HABBIKU ITOJATOTOBKH B 00J1aCTH €CTECTBO3HAHUSL.

CamocrosiTenpHas padoTa yJaluxcs B MPOIecce OCBOCHUS TUCIIUILIHHBI BKITIOYACT:

- U3y4eHUe OCHOBHOM U IONOJHUTENLHOM JIUTEPATYypPhl IO IPEIMETY;

n3ydeHue (KOHCTIEKTUPOBAHHUE) BOTIPOCOB, BHI3BIBAIOIINX 3aTPYIHEHUS MPU UX U3yUCHHH,
paboTy ¢ ANEKTPOHHBIMH YU€OHBIMHU pECypcamu;
M3y4YeHHE MaTepuasoB MEPUOIUUECKOMN TIeUaTH, UHTEPHET PECYpPCOB;
- IOJITOTOBKY K TECTUPOBAHUIO;
- IOJATOTOBKY K IPAKTHUYECKUM U J1a00PATOPHBIM 3aHSITUSIM,
- BBITMIOJIHEHHUE JOMAITHUX 33JaHUH.

Ha camocrositenbhyto paboty oOyuatonuxcs otBoautcst 50 yacoB yueOHOTO BpEMEHH.

No HaumenoBanue [lepeueHs yueOHO-METOAMUECKOTO OOeCTIeYeHHUS TUCITUTUIUHBI TIO
paszfena, TeMbl, BUJa BBITIOJTHEHUIO CAaMOCTOSITENIbHOM paboThI
CPC
1 2 3
Beenenune 1. ®dupcos, A. B. ®usuka s npodeccuii U CHeuanbHOCTEH
1 |Mexanuka TEXHUYECKOTO U €CTeCTBEHHO-HaydyHoro mpoduieir [Tekcr]
2  |MonekynspHas yu4eOHMK  JJs  UCHOJb30BaHHMA B  y4yeOHOM  mpolecce
¢buzuka. obpazoBatenbHbIX yupexaeHuit CIIO Ha 6a3ze 0CHOBHOTO 0011ero
Tepmoannamuka o0pa3oBaHus C MOJy4YE€HHUEM cpenHero obmero obpazoBanus 1A.
3 DICKTPOIMHAMHKA B. ®upcos ;niox pen. T. . Tpodumosoii. - 2-e u3x., crep. -MockBa
4 Kone6auus u Bonusl  |:Akagemus, 2017. - 350 c. un. - (IIpodeccuonanbroe oOpa3oBaHue.
5 |OnTuka Oo61eo6pazoBatenbHble nucuruinHel). -ISBN 978-5-4468-5098-3
6 |OCHOBBI cIIENUATBHOM |2- KpaBuenko, H. }O. ®usuka : y4eOHUK U TPAKTHKYM 7S
Teopun CIIO / H. 1O. KpaBuenko. - M. : UzngarensctBO FOpaiit, 2017. -
OTHOCHTEILHOCTH 300 c. -- (Cepus: IIpodeccunonansHoe oOpazoBanue). - ISBN 978-
7 [Dnements kBanToBON |2-234-01418-1. - Pexum JOCTyIa: www.biblio-
dusnKH online.ru/book/2E80496EBBAS8-4D64-AFEB-FDA322952936.
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DBOIONUA
Bcenennon

3. Kanamaukos, H. I1. ®usuka B 2 4. Yactp 1: y4eOHUK H
npaktukym aias CITIO / H. 1. Kanamnukos, C. E. MypaBses. - 2-¢
u3l., ucnp. u jgon. - M.: UsnarensctBo IOpaiit, 2017. -- 313 c. -
(Cepusi: IIpodeccuonansnoe obpazoBanue). - ISBN 978-5-9916-
9726-2. - Pexxum mocryma: www.biblio-
online.ru/book/4FF8DF6A-7DD2-472E-875EF75ABFA20EBS.

4. Kanamnukos, H. 1. ®usuka B 2 4. Yacts 2: y4yeOHUK U
npaktukym st CI1O / H. I1. Kanamaukos, C. E. MypaBses. - 2-
e u3l., ucop. u jgon. - M.: U3narensctBo FOpaiit, 2017. - 293 c. -
(Cepus:  IIpodeccuonansnoe obOpasoBanme). - ISBN 978-5-
99169730-9. - Pexum JOCTYTIA: www.biblio-
online.ru/book/A153BA71-ECJIE-45E6-9399C11E609A4626.

5. Tpodumona, T. M. PykoBOJACTBO K pEIICHHIO 3a1ad IO
¢usuke : yuebHoe mocodue mis CIIO / T. U. Tpodumona. - 3-¢
u3a., ucnp. u jgomn. - M.: U3garensctBo FOpaiit, 2016. - 265 c. -
(Cepus : Ilpodeccuonanproe odpazoBanue). - ISBN 978-5-9916-
7003-6. - Pexxum nocryma . www.biblio-
online.ru/book/EOCA1EB2591 A-4ET'7-A68C-2DAE9E795931.

du3uka 14 anp@ u cren Tex U ecrect cOOpHuk 3axa4 M. 7K akanem 2018
Kpome nepednciieHHBIX UICTOYHUKOB 00YyYaIomnuecss MOXKET BOCIOJIB30BATHCS MMOUCKOBBIMU

cucreMaMmu ceTd MIHTepHeT 1o TeMe caMOCTOATEIbHON padOoThI.

21.]'[5{ OCBOCHHA TUCHUIJIMHBI 1 CAMOCTOATCIILHOTO BBIIIOJTHEHHA IMTPEAYCMOTPCHHBIX y'-IG6HOI>i

MPOrpaMMOl Kypca 3aJaHWil MOMET OBITh HCIOJIb30BAHO CJCAYIONIee yIeOHO-METOTUIECKOe

obecreyeHue:
-METOMYECKHE PEKOMEHIAIIUH K BBITIOJTHEHHUIO JTA0OPATOPHBIX padoT;
-METOMYECKHE PEKOMEHIAIIUU K CAaMOCTOSTEIBHOM padoTe.

Havanowm opranu3zanuu m000i caMOCTOSTENTbHOM pabOThI I0JIKHO OBITH MPUBUTHE HAaBBIKOB

Y YMEHHUH TPaMOTHOM paboThI ¢ y4eOHOW M HAYIHOU JIUTEPATypOid. DTOT MPOIIECC, B MIEPBYIO
ouepe/ib, CBA3aH C HaX0XK/IEHUEM HEOOXOAUMOM ISl yCIIEUTHOTO OBJa/IeHUsI y4eOHBIM MaTepruaioM
muTepatypoil. O0yJaromuiicst T0JKEH YMETh M0JIb30BaThCsl POHIaMHU OUOIMOTEK U CIIPAaBOYHO-
OonbmuorpaguIeCKUMU U3TAHUSMH.

26




3. OBPA3OBATEJIBHBIE TEXHOJIOT' N
O0pa3zoBaTe/ibHbIe TEXHOJIOTHHU NP NPOBEACHUH JICKIIUI

. |Koiu-Bo
Ne Tema Bunel npumensieMpix 00pa3oBaTeIbHBIX TEXHOIOTUN qac
1 2 3 4
Breene UKT-Texunonoruu, [Ipobiemubie TeKIINHU, JISKITUU- 5
BU3YyAJIN3ALIMHU, MYJIbTUMEIUIHBIE IPE3CHTAUN
1 Mexammka HNKT-Texunonoruu, [TpoGiieMHBIE TEKITNH, JICKITHH- 8
BU3YyAJIM3ALIMU, MYJIbTUMEAUNHBIE MPE3ECHTALIMN
2 Monekynsapuas ¢usuka. |[UKT-Texnonoruu, [I[pobreMHbIe IEKITNH, TEKIIUH- 4
TepMoauHamMuka BU3YyAJIN3ALIMHU, MYJIbTUMEIUIHBIE TPE3CHTAIUN
3 Prexmpommmanmxa UKT-Texunonoruu, [Ipo6iemHbie TEKINHU, JISKITHU- 10
BU3YyAJIN3ALIMHU, MYJIbTUMEIUIHBIE TPE3CHTAIUN
4 |Kone6anms 1 BOIHEL UKT-Texunonoruu, [IpobiemMHbie TEKINHU, JISKITTU- 6
BU3YyAJIN3ALIMU, MYJIbTUMEIUIHBIE TPE3CHTAIIUN
5 Onmuxa UKT-Texnonoruu, [IpobiemHbie TEKITNHU, JTSKITHU- 6
BU3YyAJIN3AIIMHU, MYJIbTUMEINIHBIE TPE3CHTAIUN
6 (OCHOBEI cIIelIUaIbHOMN UKT-Texnonoruu, [IpoGiemMHbie TEKINH, TEKITHH- )
TEOPUH OTHOCUTEIBHOCTH |[BU3YAJIM3ALMH, MYJIbTUMEIUIHBIE TPE3EHTAUN
7 JJIEMEHTEI KBAHTOBOU UKT-Texnonoruu, [IpobiemMHbie TEKITNH, JISKITHU- 4
(bu3uKH. BU3YyAIN3AIINHU, MYJIbTUMEIUIHBIE TPE3CHTAIIUN
8 |Dpomomus Beenentoii UKT-Texnonoruu, [IpobiieMHbIC TEKITNH, JTSKITHHU- 4
BU3yAJIN3ALIMU, MYJIbTUMEIUMHBIE PE3CHTALIUN
Uroro mo xypcy| 46
Oobpa3oBaTte/ibHbIE TEXHOJOTUM NPU NMPOBEIEHUH MPAKTUYECKUX 3aHATHI
(;1abopaTopHBIX padoT)
.| Kon-Bo
No Tema Bupl mpuMeHsieMbIX 00pa30BaTEIbHBIX TEXHOJIOTHI qac
1 2 3 4
1 Mexanuka CeMmuHapcKue 3aHATHS, pa300p perieHus 3a1a4, 8
nmabopaTopHbBIC PAOOTHI
2 MoutekynspHasi Gpu3uKa. CeMmuHapcKue 3aHATHS, pa300p penieHus 3a1a4, 6
TepMoauHamMmuka nmabopaTopHbBIC PAOOTHI
CeMHHaApCKUE 3aHITHS, pa300p perieHus 3a1ad
3 [DIeKTpoauHaAMHUKA ’ ’ 10
pox mabopaTopHbBIC PAOOTHI
CeMmuHapCKue 3aHITHS, pa300p perieHus 3a1ad
4 [KonebaHus 1 BOJIHBI ’ ’ 4
mabopaTopHbBIC PAOOTHI
5 Onnka CeMuHapckue 3aHsATHS, pa30op pelieHus 3a1ad, 4
mabopaTopHble paboThI
Wtoro no kypcy| 32
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4. YCJOBUS PEAJIM3ALIMU ITPOT'PAMMBbBI JUCHUIIJIMHBI
4.1. MarepuajibHO-TEXHHYECKas 0a3a, He0OX0AUMAas VISl OCYHIeCTBJIeHUs 00pa30BaTEeIbLHOI0
npouecca 1no JMCHUIIHHE

Kabuner pusuku, yn. Tumutposa, 200, ayx. 404

CrienmanusupoBaHHas MeOeb U CUCTEMBI XpaHEHUS (OCKa KIIacCHasl, CTOJI U CTYJl YUUTEIs,
CTOJNBI M CTYNIbsl yYCHHYECKHe, MIKa(bl ISl XpaHCHHS Y4eOHBIX MOCOOHMH, CHCTEMBI XpaHEHUS
Ta0JIMIL U TUIAKaToOB);

TEXHUYECKUE CpeAcTBa oO0ydeHus (pabodee MECTO YUYUTENS: KOMIIBIOTED YUMUTEIs,
BHJICOIIPOCKTOP, IKpaH, juiieH3nonHoe [10);

JIEMOHCTpAIIMOHHBIE ~ y4eOHO-HArJsAHbIE MOCOOMS  (KOMIUIEKTHI ~ CTCHJOB, TaOJIMIIBI
JIEMOHCTpPAIIMOHHBIE, IOPTPETHI BHIAAIOIINXCS (PUZUKOB);

71a60paTOPHO-TEXHOJOTHUYECKOE 000OpynoBaHue (J1abopatopHblie HaOOpbI, HAOOPBI IS
MIPaKTUKYMOB, KOMIUIEKTBI JIJA0OPATOPHBIX MPUOOPOB, KOMIUIEKTHI IEMOHCTPALIUOHHBIX IPUOOPOB).

IMepeyeHb HEOOXOAMMOTO MPOrPAMMHOI0 00eCTIeYeH NS
Omneparmonnas cucrema Microsoft Windows 10 (mor. Ne73—AD®/223-33/2018 ot 06.11.2018,
cornamenne Microsoft ESS 72569510);
[Maker mporpamm Microsoft Office Professional Plus (mor. Ne73—-AD®/223-®3/2018 ot 06.11.2018,
cornamenue Microsoft ESS 72569510;
7-zip GNULesser General Public License (cBo6oaHoe nmporpaMmHoe o0OecriedeHne, He OrpaHndIeHo,
OeccpouHo);
Wurepuer Opaysep Google Chrome (OecriatHoe mporpaMMHOE OOecleueHHe, HE OTpaHUuCeHO,
OeccpouHo);
K-Lite Codec Pack — yHuBepcaabHBINi Ha0Op KOJICKOB (KOIHMPOBIIUKOB-ICKOJAUPOBIIMKOB) MU
YTHWIAT Ui TpOCMOTpa W 0O0paboOTKM ayawo- W BuaeodaiiynoB (OecruiaTHOE MpOrpaMMHOE
obecrieueHre, He OTpaHUICHO, OECCPOYHO);
WinDjView — mporpamma mis mpocmotpa daitmoB B dopmare DIV u DjVu (cBoGoaHOE
porpaMMHOE 00ecriedeHre, He OTPaHNIEHO, OECCPOUHO);
Foxit Reader — mpukiagHOe MpPOrpaMMHOE OOECIeYeHHe Ui MPOCMOTpa 3JIEKTPOHHBIX
nokymeHToB B cranmapre PDF (OecrmatHoe mnporpamMMHoe obOecrieueHrue, HE OTrpaHUYeHO,
0ecCcpoyvHO).
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5. IEPEYEHb OCHOBHOM U JONOJHUTEJbHON YYEEHOUJIUTEPATYPhl,
HEOBXOJIMMOM JJ1s1 OCBOEHUSA JTUCIUIIIUHBI

OcHoBHasi IuTEpaTypa
1 @upcos, A. B. ®uzuka a1 npodeccuii 1 CrienuaIbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
HayyHOTO Tipoduieii [ Tekcr] ydeOHUK ISl UICTIONB30BaHUS B YUeOHOM Iporiecce 00pa3oBaTeIbHBIX
yupexaenuit CIIO na 6a3e ocHOBHOTO 00I1Iero o0Opa3oBaHUs C IMOJIYYCHHEM CPEIHETO OOIIero
obpazoBanus 1A. B. ®upcos ;nox pen. T. . TpopumoBoii. - 2-e¢ u3z., crep. -Mocksa : Akagemus,
2017. - 350 c. un. - (Ilpodeccuonanpaoe odpazoBanue. OOME0Opa3oBaTENbHBIC JUCIUTUIINHEI). -
ISBN 978-5-4468-5098-3
2. Kpasuenko, H. 0. ®usuka : yuebnuk u npakrtukym s CIIO / H. FO. KpaBuenko. - M. :
WznatensctBo HOpaiit, 2017. - 300 c. -- (Cepus: IlpodeccuonansHoe obpa3osanue). - ISBN 978- 5-
534-01418-1. - Pexum gocryma: www.biblio-online.ru/book/2E80496EBBA8-4D64-AFEB-
FDA322952936.
3. Kanamuukos, H. I1. ®usuka B 2 4. Yacte 1: yueOnuk u mpaktukym ans CIIO / H. IL.
Kanamnukos, C. E. MypaBbeB. - 2-e u3j., ucnp. u jgom. - M.: U3narensctBo Opaiir, 2017. -- 313
c. - (Cepust: IIpodeccuonampHoe oOpazoBanme). - ISBN 978-5-99169726-2. - Pexxum nocryma:
www.biblio-online.ru/book/4FF8DF6A-7DD2-472E-875EF75ABFA20EBS.
4. Kamamuukos, H. I1. ®usuka B 2 4. Yacte 2: yueOnuk u npaktukym aiust CIIO / H. I1
Kanamraukos, C. E. MypaBbeB. - 2-¢ u3f., ucnp. u jgon. - M.: M3agarensctBo FOpaiit, 2017. - 293
c. - (Cepus: IIpodeccnonamsaoe obOpazoranme). - ISBN 978-5-99169730-9. - Pexxum mocryma:
www.biblio-online.ru/book/A153BA71-ECJIE-45E6-9399C11E609A4626.

JonmosiHuTe/IbHAS JIUTEPATypPa

1. Tpodumona, T. Y. PykoBOACTBO K pemicHHIO 3a1a4 1o ¢usuke : yaedHoe nocodue mas CI1O / T.
N. Tpodumona. - 3-e uzm., ucnp. u gomn. - M.: UzmarensctBo Opaiit, 2016. - 265 ¢. - (Cepus :
[IpodeccuonanpHoe obpazoBanue). - ISBN 978-5-9916-7003-6. - Pexxum nocryma : www.biblio-
online.ru/book/EOCA1EB2591 A-4EI'7-A68C-2DAE9E795931.

Ilepuoguyeckue U31aHUA
1. Dnexrponnas oubaroTeka "M3mareasckoro goma "I'pedbenrnkoB” (WwWw.grebennikon.ru)
2. Bassl nannbix kommanun «ct Beroy» (http://dlib.eastview.com).
3. Kypnan «Ddwusuka B IIKOJIC»
4. Kypnan «Hayka U XU3HB»
5. Kypuan «KBanT»
6. XKypuan «Panuo»

5.4.Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHETY,
He00XO0AMMBIX IVISl 0CBOCHUS IMCUMILIUHBI (MOLYJIs1)

1. MunucrepctBo obpazoBanus U Hayku Poccuiickoit ®enepannu (http:/MunoOpHayku.pdy/);
2. ®enepanbupiii mopran "Poccuiickoe obpasosanue" (http://www.edu.ru/);

3. Uadopmanmonnas cucrema "EnuHoOe OKHO JI0cTyIa K 00pa3oBaTebHbIM pecypcam”
(http://window.edu.ru/);

4. Ennnas koJeknus nudpoBbix oOpasoBarenbHbIx pecypcos (http://school-
collection.edu.ru/);

5. ®enepanbublii 1IeHTp HHPOpPMAIMOHHO-00pa3oBarenbHbiX pecypco (http://fcior.edu.ru/);
6. O6paszoBarensHbIii opTan "Yue6a" (http://www.ucheba.com/);

7. Ilpoekt ['ocymapcTBEHHOTO WHCTUTYTa pycckoro si3bika umeHu A.C. [lymkuHa
"Oo6pazoBanue Ha pycckoM" (https://pushkininstitute.ru/);
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8. Hayunas snextponnas Oubmuorexa (HOB) (http://www.elibrary.ru);

9. HanmonanbHast snextpoHHass oubmuoteka (http:/H36.pd/);

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

11. CnpaBouHo-uH(popManmoHHblid nopran "Pycckmii si3pik" (http://gramota.ru/);

12. Cnyx6a TemaTudeckux TOJIKOBBIX cioBapeit (http://www.glossary.ru/);

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

14. KoncynperanT Ilmtoc - crnpaBouHas nmpaBoBasi cucTema (IOCTYH IO JIOKAJbHOM CETH)

6. METOAUYECKHUE YKA3AHUA JJISA OBYYAIOIIUXCSA IO OCBOEHHUIO
JUCHUIIJIMHBI

VYyammecs: Ui TOJHOIIGHHOTO OCBOCHHUS ydeOHOro Kypca «DHu3uKa» TOJKHBI COCTAaBIATH
KOHCTIEKTBl KakK TIpH TPOCIYIIMBAHUM €ro0 TEOPETHUYECKOW (JIEKIMOHHOM) YacTh, TaKk W TpU
MOJTOTOBKE K MPAaKTUYECKUM 3aHATHIM. JKemaTenbHO, YTOOBI KOHCIIEKTHI JIGKIUHA U CEeMHUHApPOB
3alUCBHIBATIMCH B JIOTHYECKOH TOCIEIOBATEIBHOCTH H3Y4eHHsS] Kypca M COJEp)KaINCh B OJHON
TeTpaau. DTo obecneyuT Oosiee MOIHYIO MOATOTOBKY KaK K TEKYIIMM Y4eOHBIM 3aHATHUSM, TaK U
CECCMOHHOMY KOHTPOJIXO 3HaHUM.

CamocrosarenbHass paboTa ywaliuxcs sBIseTCS  BakHeWmed  ¢opmoil  yueOHO-
MO3HaBaTeNbHOTO TIporecca. llenb 3amaHuWii U1 CaMOCTOATENbHON pabOThI — 3aKpenuTh |
pacMpuTh 3HAHUS, YMEHHS, HABBIKM, NPUOOPETEHHBIE B pe3ylbTaTe W3YUCHHS JUCIUTUINHBL;
OBJIAZICTh YMEHHEM HCIIOJIb30BaTh IIOJIyYCHHBIE 3HAHUS B TIPAKTHYECKOW paboTe; TMOIydUTh
MIEpPBUYHBIE HABBIKH MPO(HECCHOHATLHON JIEATEIIEHOCTH.

3amaHus UL CAMOCTOSITENBHOW PaOOTHI  BBITOJHSIOTCS B IMHCHMEHHOM BHJIE BO
BHEAyJIUTOpHOE Bpems. PaboTra momKHA HOCHTH TBOPYECKHHA XapakTep, MpH €€ OICHKe
IIPEroiaBaTellb B MEPBYIO OYepe/lb OLEHUBAET OOOCHOBAHHOCTh U OPUTMHAIBHOCTH BBIBOJOB. B
MUCbMEHHOM paboTe Mo TeMe 3aJaHMs yJalluiics JOKEH MOJHO U BCECTOPOHHE PACCMOTPETh BCE
acleKThl TEMbl, YETKO C(HOPMYJINPOBATH U APTYMEHTUPOBATh CBOIO MO3UIMIO MO HCCIETyEeMbIM
BonpocaM. BeIOOp KOHKPETHOr0 3a7aHus JIsl CaMOCTOSTENbHOM paboThl MPOBOJUT MIPENOIaBATENb,
BEJYIIUI IPAKTUYECKHUE 3aHATHS B COOTBETCTBHUHU C MIEPEUHEM, YKa3aHHBIM B IJIaHAX MPAKTUYECKUX
3aHATHH.

Obwue npasuna 8bINOIHEHUs. NUCOMEHHBIX paOom

Ha nepBoM 3aHATHM CTYIEHTHI JOJDKHBI OBITH NMPOMH(MOPMHUPOBAHBI O HEOOXOAMMOCTHU
COOJIIOJICHUST HOPM aKaJIeMUYECKOM 3TUKM M aBTOPCKUX IpaB B Xojae oOyueHus. B wactHocTH,
IIPEJOCTABIISIFOTCS CBEACHUS:

- o6mas nadopmarys 00 aBTOPCKUX MpaBax;

- IIpaBUJIa LUTUPOBAHUS;

- npaBuiIa 0(OpPMIICHHS CCBLUIOK;

Bce nmetoniyecs B TeKCTe€ CHOCKH THIATEIbHO BBIBEPSIOTCS U CHAOKAIOTCA «aApecaMmm».

HenonyctuMo BKJIIOUaTh B CBOIO Pa0OTY BBIIEPKKHU U3 PabOT APYTUX aBTOPOB 0€3 yKa3aHUs
Ha 3TO, IePeCcKa3bIBaTh UyXKYy0 paboTy OJIM3KO K TEKCTY 0€3 OTCBUIKM K HEH, UCIIOJIB30BaTh UyXKHe
uaen 0e3 ykazaHUsS MEPBOMCTOYHUKOB (3TO KacaeTrcs M MH(opmanuu, HaiaeHHoil B MHTepHere).
Bce cnyyan niaruata 10JKHbI ObITh UCKJIIOUEHBI.

Crnucok HMCMOb30BaHHON JUTEpaTyphl JOJDKEH BKJIKOYAaTh BCE MCTOYHUKU HH(pOpMAIMH,
U3yYeHHbIE U TpPOpabOTaHHBIE CTYJEHTOM B MpPOIECCE BBIMOJHEHHUS pabOThl, U JOJKEH OBITh
cocraBieH B cooTtBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubaunorpapuueckas ccpuika. OOmue
TpeOOBaHHUS U ITPABUIIAY.
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7. OHEHOYHBIE CPEACTBA JJIsA KOHTPOJIA YCIIEBAEMOCTH

Kpurtepuu ouieHKH 3HAHUH

Orenka

bann

0O0001IeHHas OIIEHKA KOMIIETEHIINNA
(2-5 GamnoB)

«HeynoBieTBopuUTEIBHON-
HYJIEBOU YPOBEHb

206amn1a

OOyuaromuiicss He  OBJIaJie]  OLEHUBAEMOU
KOMIICTEHIIECH, HE  PACKpbIBaeT  CYIIHOCTh
MOCTaBJICHHOW TIpoOiemMbl. He yMeeT mpuMeHSTh
TEOPETUYCCKUE 3HAHUS B PEIICHUH MPAKTUICCKON
cutyaruu. Jlomyckaer ommOKH B MPUHUMACMOM
peuieHud, B paboTe ¢ HOPMATHUBHBIMHU
JOKYMEHTaMH, HEYBEPCHHO 000CHOBBIBACT
NOJTy9EeHHBIC Pe3yibTaThl. MaTepuan u3jaraercs
HEJIOTUYHO, OeccrcTeMHO, HEIOCTaTOYHO
T'PaMOTHO.

«Y IOBJETBOPUTEIBHO»
ITOPOrOBBIM YPOBEHB

30amia

OOyuarommiics ocBomwn 60-69% orermBaeMoit
KOMIICTCHIIMH, IMOKAa3bIBACT YAOBJICTBOPUTCIIBHBIC
3HaHUA OCHOBHBIX BOIIPOCOB nporpaMMHOro
MaTepuaiga, YMEHHUS aHaJU3upoBaTh, JENIaTh
BBIBOJIBI B YCIIOBHSIX KOHKPETHOM CHUTYallMOHHOMN
3a/1a4U. W3naraer penieHue po0GIeMbl
HEJ0CTAaTOYHO IOJIHO, HEMOCJeI0BaTENbHO,
JIOTTYCKaeT HETOYHOCTH. 3arpynHseTcs
JI0Ka3aTeJIbHO 0OOCHOBBIBATh CBOU CY)KJICHUSI.

«Xopomioy»-
0a30BBIil YDOBEHD

46am1a

OO6yuatomuiicst ocBomn /70-890% ornennBaemon
KOMITIETEHIINH, YMEET NPUHUMATh TEOPETUYECKUE
3HAHUST U TIOJYYCHHBIM NPAKTUYECKUU OIBIT B
pELICHNU  MPAKTUYECKOW  CUTyalluu.  YMeNo
paboTaeT ¢ HOPMATUBHBIMU JTOKyMEHTaMU. YMeeT
apryMEeHTHPOBaThb CBOM BBIBOABI W NPUHUMATh
CaMOCTOSITENIbHBIE ~ PEIIeHHs, HO  JIOMYCKaeT
OT/IeJIbHbIE HETOYHOCTH, KaK 110 COAEPIKaHUIO, TaK
U N0 YMEHHIO, HaBBIKAM pa0OThl C MOCTaBICHHOM
BOIIPOCOM.

«OTIAYHON»-
MIPOJIBUHYTHIN YPOBEHB

50aiU10B

O6yuatomuiicss ocomn 90-100% oneHuBaemoit
KOMIICTEHIIMM, YMEET CBS3bIBaTh TEOPUI0 C
IIPAKTUKOM, IIPUMEHSTH HOJIyYEHHBIN
IIPAKTUYECKUN OIBIT, AaHAJIU3UPOBaTh, [EJIaTh
BBIBOJIbI, IPUHUMATh CAMOCTOSITEIbHBIE PEILICHUS
B KOHKDETHOW CHUTyallud, BBbICKa3bplBaTb U
000CHOBBIBAaTh CBOM CYyXAEHUA. JleMOHCTpUpYET
yMeHue BecTH  Oecelpl,  KOHCYJIbTHPOBATH
IpaXx/iaH, BBIXOJUTh U3 KOH(IUKTHBIX CHUTYalUH.
Brnaneer HaBbikaMu paboOTBl C pELIEHHEM 3ajad,
IpuMepoB. Braneer NUCBMEHHON U yCTHOU
KOMMYHHKAIIMEH,  JIOTHYECKUM  H3JI0KEHUEM
OTBETA.
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OueHo4HbIe CPEACTB /ISl NPOBeIeHNs TeKYIel aTTecTanuu
B nanHoMm pa3jesie npuBoAATCS 00pa3ubl OLEHOYHBIX cpeacTB. IloHBII KOMILIEKT

OLIEHOYHBIX CPeICTB NMPUBOAUTCS B @OH/Ie OLIEHOYHBIX CPEACTB.

Texymuii KOHTPOJIb IPOBOAUTCS B (hopme:
-(poHTaIBHEII OTIpOC
-UHUBUyaJbHbIN YCTHBIN ONPOC
-IIMCbMEHHBIN KOHTPOJIb
-TECTUPOBAHHE 110 TEOPETUIECKOMY MaTepHay
-nipakTudeckas (j1abopatopHas) padboTa
-3ammuTa pedepara
-3aIIIMTa BHITIOJIHEHHOTO 3a1aHus,

dopma [IpakTrueckuit JInuynble kauecTBa Hpuvepsi
3HaHUs Ymenus OIICHOYHBIX
aTTecTaluu OTBIT (BasieHue) | oOyvaromerocs
CPEICTB
YcrHbIi Koutpons | Onenka Onenka HaBbIKOB | OrieHka KoHTtposbH
(MMCbMEHH | 3HAHWM MO0 | yMEHUs paboThI C CIIOCOOHOCTH 15(S
bIif) onpoc | ompeneseH | pa3iauyaTh JUTEpaTypHbIMU | OTIEPATUBHO U BOIIPOCHI
10 TEeMaM | HBIM KOHKpPETHBIE | HCTOYHHKAMU KayeCTBEHHO 1o TeMaM
npoOiemMa | HOHATHUS OTBeYaTh Ha MpUJIaratoT
M MIOCTABJIEHHBIE csl
BOIPOCHI
Pedepator Kontposs | Ouenka Onenka HaBBIKOB | OrneHka Tembl
3HaHUHW MO | yMEHUS paboThI ¢ CITOCOOHOCTH K pedepaToB
OTIpeJieNieH | pa3u4aTh JUTEPATypHBIMU | CAMOCTOSITENIBHOM | MpUIIaraoT
HBIM KOHKpPETHbIE | HCTOYHHUKAMHU paboTe u aHanKU3y | s
npoOiemMa | IOHATHSA JUTEpPaTYPHBIX
M HMCTOYHUKOB
[Ipaktnuec | Cmbicn OnuceiBath 1 | HaBbikamu: Ouenka Tembl
KHe MOHATHI: | OOBSACHATH OTHMCaHUA U CIIOCOOHOCTH pabot
(J1abopaTop | €CTECTBEHH | €CTECTBEHHOHA | OOBACHEHUS OTIEPATUBHO U MPUJIAratoT
HBIC) OHAY4YHOE | Y4HbIE €CTECTBEHHOHAYYH | KAUYeCTBEHHO csl
paboThI SIBJICHUE, SBJICHUS U BIX SIBJICHUI U peliarb
TUIOTe3a, | CBOMCTBa CBOMCTB TeJ: MOCTABJICHHBIC HA
3aKOH, TEJ:IBM)KEHUE | IBUYKEHUE MPAKTHYECKUX U
Teopus, HEOECHBIX TeTT | HEOECHBIX TEI U 1abopaTopHBIX
BEILIECTBO, | U UCKYCCTBEHHBIX | paboTax 3a/a4yu U
B3aUMOJIEH | MCKYCCTBEHHBI | CIIyTHHUKOB 3€MIIH; | apryMEHTUPOBAThH
CTBHUE, X CITYTHUKOB CBOICTBA I'a30B, pe3yabTaThl
3JIEKTpoMar | 3emiiu; KUJKOCTEU U
HUTHOE CBOICTBa TBEPIbIX TEI;
T0JIE, ra3os, JIEKTPOMArHUTHY
BOJIHA, KHUIKOCTEM M | F0 MHIYKLUIO,
¢doToH, TBEPABIX TEJI; | pacCIpOCTPaHEHUE
aToM, JJIEKTPOMArHy | 371€KTPOMAarHUTHBI
aTOMHOE THYIO X BOJIH; BOJTHOBBIE
1o, MHAYKLUIO, CBOICTBA CBETA;
MOHU3UPYIO | pacCIpOCTpaHe | U3Iy4EHUE U
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e HUE TOITIOILIEHUE CBETA
U3JIy4eHHUs], | BJIEKTPOMAarHu | aTOMOM;
TUTaHeTa, THBIX BOJIH; doroaddexr.
3B€374, BOJIHOBBIE [IpuBouTh
TaJlaKTUKa, | CBOWCTBA [IPUMEDBL,
Bceenennas. | ceera; IMOKa3bIBAIOIIINC,
U3JIy4eHue U YTO: HAOJIIOCHUSI
HOTJIOLIEHUE | U DKCIEPUMEHT
CBETa aTOMOM; | SIBJISIFOTCS] OCHOBOM
doTodPdeKT. | IS BEIBHKCHUS
TUIIOTE3 U TEOPUH,
MO3BOJISIIOT
IPOBEPUTH
UCTUHHOCTh
TEOPETUYECKUX
BBIBOJIOB;
€CTECTBEHHOHAY4H
ast Teopust 1aeT
BO3MOYHOCTh
OOBSICHATH
U3BECTHBIE
SBJICHUSI IPUPOIbI
Y Hay4HbI€ (DaKTHl,
IIPEACKa3bIBATh
€I11€ HEU3BECTHBIE
SBJICHUS
TectupoBa | Kontpons | Ouenka Ouenka HaBbIkOB | OreHKa Bomnpocsl
HHUE 3HAHMW 10 | yMEHUsA JIOTUYECKOTO CIIOCOOHOCTH MIPUJIAraroT
ONPENENIEH | pa3iInyatrh aHaIu3a u OIIEPaTUBHO U cA
HBIM KOHKPETHBIE | CUHTE3a IpU KaueCTBEHHO
npoOiemMa | HOHATHUS COIIOCTAaBJICHUH OTBEYaTh Ha
M KOHKPETHBIX IIOCTABJICHHBIE
NOHATUI BOITPOCHI

IIpuMepHBbIe TECTOBbIE 32 IAHUS:
Cuny, c komopotl 6ce mena NPUMALUBAIOMC OpYe K OpYey, HA3bl8aIOM.:

. A) cuiol TpeHus:

. b) cunoii ynpyrocru;

) B) rpaBuTanuonHoi cuioi

Cuna ecemupno2o msazomenus yeeauvyumcs 6 2 pasa, eciu.

. I') maccy Kax0ro U3 B3aMMO/ICHCTBYIOIIUX TENl YBEITMUUTH B 2 pasa;
. J1) Maccy Ka)/10ro U3 B3auMOJEHCTBYIOLINX TEJI YMEHBILUTD B 2 pa3a;
. E) maccy omHOro U3 T€1 yBenUuuTh B 2 pasa.

I pasumayuonnas nOCMosIHHASL 8 3AKOHE BCEMUPHO20 MA20MEHUsl 0003HAYAEMCs U YUCTIEHHO PAGHA
o I1)g=9,8 m/c?
o P) G=6,67-10 H - m%/kr?
. C) K=400 H/m
Cuna ecemupnoco maecomenus ymenvuiumes ¢ 100 pas, ecau:
. X) tena comuzuth Ha 100 MeTpoB;
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. K) Tena ynanute na 100 meTpos;
o H) paccrosinue mexay Tenamu yBenuuuth B 10 pas.

IIpumepHBIe BOPOCHI VI YCTHOT'O ONPOCA (KOHTPOJIbHBIX padoT):
MexaH#Ka — 3TO 4acTh (PU3UKH, KOTOPAsk M3y4aeT 3aKOHOMEPHOCTH MEXaHUYECKOTO JIBIKCHUS U

MIPUYMHBI, BRI3BIBAIOIINE WU H3MEHSIOIINE 3TO JIBUKCHHE.

1)Mexanuueckoe 0gusicenue —

Paznensr MexaHUKU: KHHEMAaTUKa U TUHAMUKA. Yem onu omauyaromes opye om opyea?
2)Mamepuanvhas mouxa —

3)Teno omcuema —

4)Cucmema omcuema —

TpaexTopust — BooOpaxaemasi TUHUS, COSUHSIIONIAs TOJIOKEHUSI MaTePUATBHONU TOUKH (TeJia) B
OmKaiIIme mociieIoBaTeIbHbIe MOMEHTHI BPEMEHH.

S)Ilepemewenue —

6)Ilymv —

7)Yem onu omauuaromes opye om opyea?

8)Cropocmo —[? Jpopmyna

PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHUE — IBM)KEHUE, TIPA KOTOPOM TEJIO IePEMENIaeTCs C
MTOCTOSTHHOM 10 MOJIYJTIO ¥ HAIIPABJICHHIO CKOPOCTEHIO.

9)3axkoH pagnomepHO20 NPAMOIUHENHO20 O8UNCEHUSA. hopmyna

10)Yckopenue —[? Jpopmyna

[IpsimonuHelHOE TBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM.

11)3akon pasHoycKOpeHH020 NPAMOIUHENHO20 0BUICEHUS: (opmyna

12)Dopmyna ckopocmu npu pasHoyCKOpeHHOM O8UNCEHUU: Gopmyna

13)3akon pasHozameoneHH020 NPAMOIUHEUHO20 OBUNCEHUSL: (hopMmYIa

[IpumepHbIe BOPOCHI U1l KOHTPOJISI CAMOCTOSATEIbHON padOoThI:

14) @opmyna ckopocmu npu pagHo3amMeONIeHHOM O8UICEHUU. hopmyna

[leproauueckoe IBMKEHHE — IBIKEHUE, TOBTOPSIOIIEECS Yepe3 paBHbBIE MPOMEKYTKH BPEMEHHU.
Bunel nepuoanyeckux ABMKEHUI: BpallaTeIbHOE U KoJiebaTeabHOe.

15) Yem onu omauuaromes opye om opyea?

16)I1epuoo —

17)Ilepuoo epawenus — 8pemsi 00HO20 0OOPOMA NO OKPYIHCHOCMU. (hOpMYIa

18)Yacmoma epawenus —{? Jpopmyna

19) Unepyus —

20) Ilepewiii 3axon Horomona —

21) Bmopoii 3axon Hotomona —[? Jpopmyna

22) Cuna — 6ekmopHas guzuueckas 8eIuduHa, sA81a0Uaacs mepou ...

23)Tpemuii 3axon Hotomona —

24) Cuna mssicecmu — 2pagumayuoHHas cuia, oeticmeyrowas Ha meno. [? Jpopmyna

Cuna ynpyrocTtu — cuja, BOZHUKAOIIAas MpH Majiol AegopMaiiun pacTsbKeHus (CokaTus) Tena,
HaIpaBJIeHHAs TPOTUBOTIONIOKHO CMEIIEHUIO YaCTHI] Tela pu AeGopMaIuu.

25) 3axon I['vka —[? |popmyna

26)Cuna mpenust —[? Jpopmyna

34



OueHovHbIe CPEACTB IS NPOBEIEHUsI TPOMEKYTOYHOM aTTecTAluU
[IpomexxyTouHas arrecranus

Th PE3yIbTAThI

®opma . JInyneie IIpumepsr
aTTecTany | 3HaHUA YmMmenus Hpakrutieckui Ka4yecTBa OIICHOYHBIX
OTIBIT (BJIA/IETh)
u oOyuarolerocs | CpeacTB
Huddepe | Kontpons Ouenka ymenusi | Ouenka HaBeIKOB | OrieHKa Bomnpocstr:
HIUPOBAaH | 3HAHUSA NOHUMATh JOTHYECKOTO CrocoOHOCTH NpUJIararoT
HBIN 3a4eT | 0a30BBIX CHeIHATbHYIO COTIOCTaBJICHUS U | TPAMOTHO U cst
MOJIOKEHUH | TEPMHHOJIOTHIO | XapaKTEPUCTHKH | YETKO M3JIaraTh
B o0yactu 00BEKTOB Marepuanl
ectectBo3Ha | Onenka ymenust | Onenka HaBeIkOB | OrieHKa 3amgauun
HUS pemars JOTHYECKOTO crocoOHOCTH NpUJIararoT
TUIIOBBIE 33]]a9¥ | MBIIUICHUS TIPH IPaMOTHO U cs
B o0yacTu peIIeHN  3a/1a9 B | YETKO M3JIaraTh
npodeccuoHalib | 0bracTu XOJ1 pelIeHus
HOM npodeCCHOHANIbH | 3a7a4 B
JeSITeTbHOCTH Oif IeaTeNbHOCTH | 00JacTh
npodeccroHan
193 (0)1
JeSITeITbHOCTH
"
apryMeHTHpOBa

IIpumepHbIe BONPOCHI ISl MPOBEACHUS IPOMEKYTOYHOM aTTecTauuu (Aud. 3a4eT)

1. 3axon Kynona. Dnexrpudeckoe nose. Hanpspkernocts. Cyneprio3uius nosiei. Jinanm
HanpspKeHHOCTH. [10TOK HampsKeHHOCTH.
2. Teopema I"aycca u ee npumenenue. Paborta cun anexkrpoctatudeckoro nouist. [Torenuan. Cessp

MCIKAY HAIIPS?)KCHHOCTBIO U

IIOTCHIOUAJIOM. BKBI/IHOTCHHI/I&HBHHC IIOBEPXHOCTH.
3. HI/IBJ'IGKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC. HOJ'IHpHBIe 1 HEIIOJIAPHBIC JUDJICKTPHUKHU.

HOJ'I?IpI/I?)aHI/IH JUDJICKTPUKOB. :‘)J'IeKTpI/I‘leCKaH HHAYKIHA. Z[I/ISJ'IGKTpI/ILIeCKaSI IMPpOHULIACMOCTD U
BOCIIPUHUMYUBOCTD.
4, HpOBOI[HI/IKI/I B 3JICKTPOCTATUYCCKOM II0JIC. HOTCHHI/IaJ'I, HAIMps>KEHHOCTD, INIOTHOCTH 3apsaa.
3J'IeKTp0€MKOCTB. KOHI[CHCB.TOPBI. COG,I[I/IHGHI/IG KOHACHCATOPOB. EMKoCTBh miockoro
KOHACHCATOpaA. SHGKTpI/I‘IeCKOG I10JIC B KOHACHCATOPC.
5. 3Hepr1/m CUCTCMBI 3apsA10B. 9Hepr1/1ﬂ 3apPsSPKCHHOI'O KOHZACHCATOPAa. 9Hepr1/151 QJICKTPUYICCKOI'O

I10JI1

6. [TocrostHHbIi nekTpudeckuit Tok. 3akoH Oma. Conportusienue. CoelMHEHHE COPOTUBIICHU.
3akoH Jlxoynsa Jlenua. 3akoH

Owma B muddepenunansHoit popme.
7. DnexTpoaBHXKyIas cuia. 3akoH Oma Juid 3aMKHYTOH 1enu. [Tose3Has ¥ mojiHasi MOIIHOCTb.
K.II.] ucrounuka toka. [Ipasuia

Kupxroga

8. BzaumosetictBue TokoB. MaruutHoe mone. MaruutHas nuHaykmus. 3akoH buo — CaBapa
Jlanmaca. 9. JleiicTBue MOJIs Ha TOK.
Cuna Amnepa. TeopeMa o HUPKYIALMU MarHUTHOTO 1oJst. [losie mpstMOro M KpyroBoro TOKOB.
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MarHuTHBII MOMEHT KOHTYpa C

TOKOM.

10. Cuna Jlopenua. /[BmxeHue 4acTUIBI B OAHOPOIHOM MarHUTHOM T0JI€

11. DnexrpomaruutHas uHAyKuMs. 3akoH Papanes. Bsaumuas nnaykuus. CaMOUHAYKLHS.
KoadduumenTs! B3aumMHol HHAYKIUH. MHIYKTUBHOCTH. IHAYKTHBHOCTB COJICHOM/IA.
Tpancdopmarop. DHEprust MArHUTHOTO TOJISL.

12. TlepeMeHHBIH dIEKTPUIECKU TOK. IHIYKTUBHOE, EMKOCTHOE M PEaKTUBHOE COTPOTUBIICHUSI.
Bexropnas nuarpamma HanpsbkeHui. [losHoe conpotusienue. Pezonanc HanpsKeHU.

13. MomHOCTh B IIENH NEPEMEHHOTO ToKa. [leficTByIOIME TOK 1 HANpsHKEHNUE.

HpuMepHme IK3aMCHAIIMOHHbIC 3aJaYi Ha )m(b.3aqu

1. JIBmxenue camonéra Un-62 mpu pasbere 3agano ypasHerueM: X = 100 + 0,85 t2, M. Uemy paBHO
yckopenne camonera? 1) 0 2) 0,85 m/c? 3) 1,7 m/c? 4) 100 m/c?

2. Kunernueckas sueprus tena 8 [k, a Benmnuauaa nmmyibsca 4 H-c, Macca Tena paBHa. ..
1)0,5kr; 2) 1 kr; 3) 2 kr; 4) 32 K.

3. CBoboHO magaromiee Teno mpomnuio nocueaaue 30 m 3a 0,5 c. Halimute BbicOTY MaieHus.

4. Onpenenute yJUIMHEHUE MPY>KUHBI, €clii Ha Hee neiicTByeT cwia 10 H, a koaddunment
xectkoctu 500 H/m.

5. Ilpu moaxoA€ K CTaHIMH MOE3 YMEHBIIII CKopocTh Ha 10m/c B Teuenne 20c. C kakum
YCKOPEHHMEM JIBUTAJICS T0e311?
1) — 0,5m/c?; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c?.

6. HaBcTpedy npyr Apyry JETST MApUKH U3 TUTACTHIIMHA. MOIYIIM UX UMITYJIECOB PaBHBI
cootBercTBeHHO 0,03 kr*M/c 1 0,04 xr-M/c. CTOJNIKHYBIINCDH, IAPUKH cAUMaoTcs. MIynbe
CITUIIIINXCS IIAPHKOB PAaBEH

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

7. Teno aBmKeTCs 10 TpsiMoid. 1o neficTBHEM MOCTOSHHOMN critbl BeimanHO# 4 H 3a 2 ¢ uMITyIise
TeJa yBENMUMICS U ctai paBeH 20kr-m/c. [lepBoHaYaIbHBINA UMITYJIbC TEJIA PaBEH
1) 4xr-Mm/c; 2) 8kr-m/c; 3) 12kr-m/c; 4) 28kr-m/c;

8. S6moko maccoii 0,3 kr mamaet ¢ nepeBa. Beioepute BEpHOE YTBEPKIACHUE

1) si61oxo neticTByeT Ha 3emutro cuitor 3H, a 3emiist He AeicTBYeT Ha 010K0; 2) 3eMJIs ICUCTBYeET
Ha s10;10K0 ¢ cuitoit 3H, a si0110k0 He AeilicTByeT Ha 3emitto; 3) sI0I0KO ¥ 3eMilst He JCUCTBYIOT APYT
Ha Jipyra; 4) s10;10k0 u 3emiis IeHCTBYIOT ApYT Ha Apyra ¢ cuiioit 3 H.

9. Ilpu neiictBuu cuisl B 8H Teno apuskercs ¢ yckopeHuem 4m/c2. Uemy paBHa ero Macca?
1) 32 kr; 2) 0,5kr; 3) 2 kr; 4) 20kT.

10. Kakyto paboTy Hy»)KHO COBEpIIHUTb, YTOOBI MOTHATH Ipy3 Maccoit 30 kr Ha BeicoTy 10 M ¢
yckopenuem 0,5 M/c??
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11. Cuiia Tru pakeTHOTro JIBUTraTelsl IEPBOM OTEYECTBEHHOM 3KCIIEPUMEHTAILHOM paKeThl Ha
XKuAKoM TorumBe paBHsuiack 660H. CrapToBast Macca pakersl Obu1a paBHa 30kr. Kakoe yckopenue
npuobperana pakera BO Bpems crapra’

1) 22m/c?; 2) 45m/c?; 3) 0,1m/c?; 4) 19800 m/c?.

12. CkopocTh JBDKHHKA TIPU PAaBHOYCKOPEHHOM CITYCKE C TOpBI 3a 4C yBenmumiack Ha 6m/c. Macca
nepkHUKA 60KT. PaBHOIEHCTBYIOIIASI BCEX CUJI, IEHCTBYIONIMX HA JIBDKHUKA, paBHA
1) 20 H; 2) 30 H; 3) 60 H; 4) 90 H.

13. MarepuanbHas TOUYKa MacCOW 1K IBMKETCS MMOJT ICHCTBUEM JBYX B3aUMHO
nepneHuKynsapHeix cuil 8H u 6H. Yckopenue Touku paBHO
1) 2m/c?; 2) 3,7 m/c?; 3) 10m/c?; 4) 14 m/c?.

JOIMOJIHUTEJIBHOE OBECIIEYEHUE JUCIUITIJIMHBI

[Tpunoxxenne 1. KpaTkuii KOHCIEKT JEKIMOHHBIX 3aHATUN

3aKoH BCeMHPHOro TAroTeHusl. J{BH:KeHre TeJl oJ AeiicCTBHEM CHJIbI TSIZKeCTH

[To BTOpOMY 3aK0oHY HbrOTOHA IPUUYMHON U3MEHEHHUS IBW)KECHMUS, T. €. IPUYNHON YCKOPEHUs
Tel, SBISETCS cuila. B MexaHuke paccMaTpUBAIOTCS CHJIBI Pa3IMYHOM (U3MYECKOM HPUPOJIBL
MHorne MexaHM4eCKHe SIBJIEHUS U IIPOLIECCHI ONPEAEIISIOTCS JEUCTBUEM CHJI TATOTEHUSI.

3axon ecemupnoco mseomenusi 6b11 OTKpHIT Mcaakom Herotonom B 1682 romxy. Eme B
1665 rony 23-netHuit Hpr0TOH BbICKa3asl PEANONIOKEHUE, UTO CUJIbI, yaepkuBatomue JIyny Ha ee
opOuTe, TOi K€ MPUPOIbI, UTO M CHJIbIL, 3aCTaBIsAONIIKE A0I0K0 NaaaTh Ha 3emmo. [lo ero runorese
MEXAy BCeMHM TenaMHu BcerneHHOW AeHCTBYIOT CHUJIbI HPUTSDKEHUS (TPaBUTALMOHHBIE CHIIBI),
HampaBJIeHHBIE 10 JHUHUH, COCANHSIONIEH IIeHTPBI Macc (puc. 1.10.1).

Pucynoxk 1.10.1.

['paBUTAIIMOHHBIC CUITBI IPUTSKEHUS MEXTY TEIIAMH.

B mocnenytormue roasl HploTOH mbITancs HaWTH (U3HMYECKOE OOBSICHEHHE 3aKOHAM
JBW)KEHUS TUJIAHET, OTKPBIThIX acTpoHOoMOM HMorannom Kemepom B Hawane XVII Beka, u jath
KOJIMYECTBEHHOE BBIPAXKEHHE JJISi TPAaBUTAIIMOHHBIX CHII. 3Has, KakK JABIKYTCA IUlaHeThl, HploTOH
XOTeN OMpeeNnuTh, KaKue CUJIbl Ha HUX JAEeUCTBYIOT. Pemienue sToii 3agaun u npuseno HeroToHa K
OTKPBITUIO 3aKOHA BCEMHPHOTO TSATOTCHUS.

Bce Tena npuUTArMBalOTCA APYT K APYLY C CHJIOH, NPSIMO MPOIOPLMOHAILHOM MX MaccaM H

00paTHO OPONOPIHUOHAIBHON KBAJIPATY PACCTOSIHUS MEXKIY HUMU:
mym,
F=G—
RZ

Kosddunment nponoprmonansaoctd G 0iMHAKOB Ul BeeX Tell B npupote. Ero Ha3pIBaroT
2PABUMAYUOHHOU NOCMOSIHHOU

G=6,67-10"1 H-m?/kr’ (CH)

I'paBuTaniMoHHas MOCTOSIHHAS ObLIa AKCHEPUMEHTANIBHO HM3MEpEeHa aHTIMHCKUM (HU3UKOM
I'enpu Kaengumewm B 1798 rony.
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MHorue sBIeHHS B NpUPOAE OOBICHAIOTCA ACHCTBHEM CHJI BCEMHPHOTO TITOTEHUS.
JBuxenue riaHeT B ColHEYHON cUCTeME, HCKYCCTBEHHBIX CITyTHUKOB 3€MJIM, TPA€KTOPUU I10JIETa
OaNTMCTUYECKUX paKeT, JBI)KEHHE Tel BOJM3M TOBEPXHOCTH 3€MJIM — BCE OHU HAaXOJIAT
00BsICHEHHE Ha OCHOBE 3aKOHA BCEMUPHOTO TATOTEHUS M 3aKOHOB TMHAMHUKH.

Kaxnpi npegmer Bo BceeneHHON BO3JEHCTBYET HA APYrod NPEAMET, OHHU IPUTATHUBAIOT
Opyr Apyra. OTO Ha3bIBaeTCs CHJION TshKecTH, Wi TpaButanueil. Cuila OPUTSHKEHUS, WIH
rpaBUTAINA, 3aBUCHT OT JIBYX (PaKTOPOB.

Bo-mepBBIX, 3TO 3aBHCHUT OT TOTO, CKOJIbKO BEIIECTBA COACPKUT OOBEKT, TENO, IMPEIMET.
Yem Oouibllie Macca BelecTBa Tela, TEM CHIIbHEH TpaButanus. Eciau Teno obnamaeT odYeHb
HEOOJIBIIION Maccoi, ero TpaBuTamus Mana. Hampumep, Mmacca 3emMiid BO MHOTO pa3 OOJIbIIIE MacChl
JIyHsbl, mosTOMY 3€MJIsl UMEET OOJIBIIYIO CUITY TSDKECTH, yeM JlyHa.

Bo-BTOpBIX, cuia TAXKECTH 3aBUCUT OT PACCTOSHUSA MexXIy Tenamu. YUem Ommxe Tena
HaxXoJATCsl APYr K JIpYry, TeM CHUJla MPUTSDKEeHUs Oosibiie. Yem OoHM jgamiblie ApYyr OT Apyra, TeM
I'PaBHUTANS MEHBIIIC.

CoOcTBeHHOE TrpaBUTalMOHHOE TIoe JIyHBI oOmpeaenseT YCKOpeHue CBOOOTHOTO
najieHuss Qg Ha ee moBepxHOocTH. Macca Jlynsl B 81 pa3 MeHbIe Macchl 3eMiIM, a €€ paauyc
npuOIM3uTENbHO B 3,7 paza MeHblne paauyca 3emid. [losTomy yckopeHue Qgn OMpeaenuTcs
BBIPKCHUEM:

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

B ycnoBusix Takoit ciaoil rpaBUTallMM OKa3aJluCh KOCMOHABTHI, BhIcaguBLInecs Ha JlyHe.
UYenoBek B TaKUX YCIOBUAX MOXKET COBEpILATh TMTAaHTCKUE MpPbDKKU. Hampumep, eciu denoBek B
3eMHBIX YCJIIOBUSX MOANPBHITUBAET Ha BbICOTY 1 M, TO Ha JIyHEe OH MOT ObI MOJMPBITHYTh HA BBICOTY
6omee 6 M.

A ceifuyac gaBaiiTe TOCMOTPUM Ha YEJIOBEUYECKOE CylIeCTBOBaHUE Ha 3emiie. Y 3eMiid macca

OoJbIIe, YeM Yy YeloBeKa, MOATOMY CHJIa TSXKECTH yaep:kuBaeT ero Ha 3emuie. Ho 3emus
BO3JICHCTBYET TakK, Kak OyIATO BCs €e MaTepus, Bce €€ BEeIIeCTBO Haxoadrcs B LeHTpe. [lostomy
CHJIa TSOKECTH B JIIOOOM MecTe 3eMJIH JIOJI’KHA PACCUUTHIBATHCS C YYETOM PACCTOSHUS 10 €€ IIeHTpa.

Cuna TspKecTd Ha nmodepekbe Mopsi 00JIblie, YeM Ha BEpIIMHE TOphl. A ceiiuac npeacTaBbTe

Yel0BeKa, YAaJUBIIEroCs ¢ TOBEPXHOCTH 3eMJIM Ha JajeKoe paccTosiHue. TaM cuia 3eMHOTro
MPUTSKEHUS OyieT MHOTO clabee.

Korpaa yenoBek HaXoJIUTCS B KOCMOCE, OH COBCEM HCYE3aeT U3 MOJISl 3eMHOTO MPUTKEHUSI.
I'paButainus 3eMnu coBceM He NEHCTBYeT Ha HEro (HO OHa €CTh, TOJIBKO OYEeHb ciabas u3-3a
OompiIoro pacctostHust oT 3emin). OH HaXOJUTCS B COCTOSIHUM HeBecoMocTH. [loaToMy pakeTsl,
KOCMUYECKHE KOpabiiu, KOCMOHABTHI MOTYT CBOOOJIHO JIETaTh B OTKPBHITOM MPOCTPAHCTBE.

OaHuM U3 TPOSIBICHUNA CHJIBI BCEMUPHOTO TATOTEHHUS SIBISIETCS CULA MAHCECU.

Cuna TsbKeCcTH — IpaBUTAIMOHHAS CUJIA, IEHCTBYIONIAs Ha TEIO.

Tak nmpuHATO Ha3bIBaTh CUITY MPUTSDKEHUS Tell K 3emiie BOMU3H ee moBepxHoctu. Ecniu M —
Macca 3emiu, R — ee paguyc, M — Macca JaHHOTO Tela, TO CHUJIa TSHKECTH paBHA
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F=G—m=mg

RZ
rae g — yckopenue c60600H020 lﬁaOeHu%/l}/ TOBEPXHOCTH 3EMIIN:
g:_g: G—seman _ 9,8M/
m R§EMJH/I c?

YckopeHrne cBOOOJHOTO MAaJCHHS — YCKOPEHHE, MPUoOpeTaeMoe TEeIOM IOJ JICHCTBUEM
I'PAaBUTAIMOHHON CHJIbI BOJIHM3M MOBEPXHOCTH HEOCSCHBIX TEJ (IUIAHET, 3BE3/T).

Cuna TsOKECTH HampaBlieHa K IEHTpy 3emiid. B OoTCyTCTBHE Ipyrux CHII TEJIO CBOOOJIHO
najaeT Ha 3eMIII0 C YCKOpEHHUEM CBOOOIHOTO TaJICHHUS.

Cpennee 3HaYeHUE YCKOPEHHUs CBOOOJHOIO MAaJACHUs JUIS PA3IWYHBIX TOYEK MOBEPXHOCTHU
3emun paBHO 9,81 m/c?.

[Ipu ynaneHuu OT MOBEPXHOCTH 3€MIJIU CUJIa 3€MHOTO TATOTEHHUS U YCKOPEHUE CBOOOTHOTO
MaJIeHUs] U3MEHSIOTCS 00paTHO MPOIMOPIMOHATBHO KBAJApaTy PpAcCTOSHUA I 10 IIEHTpa 3eMIu.
Puc. 1.10.2 wuirocTpupyeT W3MEHEHHUE CHIIBI TATOTCHHS, JCHCTBYIONIEH Ha KOCMOHAaBTa B
KOCMHYECKOM KOpalJie MpH ero yIaJIeHUH OT 3eMIIH.

r=Ry=673810%n

1 1““1‘7_1”1‘ 6
152025 30 0¥

1 15 20 35 R

H3MeHeHne cuibl TATOTEHUS, ACHUCTBYIONICH
Ha KOCMOHABTa MPH yJIaJICHUU OT 3eMJIH

Urtak, I'paBuraums (IpUTSDKEHHE, BCEMA PHOE TATOTCHHME, TArOTéHHE) (OT Iat. gravitas —
«TSDKECTB») —ATO 00HA U3 (PYHOAMEHMAILHLIX CUL NPUPOObL, camoe claboe 83aumooeticmaue u3
Hux. Onpedensemcs 3aUMHbIM NPUMSNCEHUEM MeHCOY 08YMsL AMOMAMU (UIU ePYNNAMU AMOMOS).
Ecnu 6v1 nonosxcume 06a msauuxa Ha cmon, mexncoy HuUMu Oyoem npumsoicerue, Ho Kpaline ciaboe.
Ecnu mauuku evipacmym 00 pazmepos 3emiu, coomeemcmeeHHo, CUId 8603PACHeEN MHO2OKPAMHO U
cmanem owyymumoul. I pasumayueii obraoarom, Kax npasuio, KpynHvle 00beKkmovl, 06pazyloujue
epasumayuonroe noie. bnazooapa emy, mvi moocem xooums no 3emne, a cama niaHema
yoepoicueaem ammocgpepy. Ha Jlyne epasumayus crabas, nosmomy ammocgepy Huye2o He
Oepoicum. M3yuenue epagumayuu, 8 CUILy C1aboCmu ee nposieieHus (moabko 8 MaKkpomacumaoax),
npoxooum Kpauke CroxicHo. Ecmb mHenue, umo Keawmosas meopusi epasumayui noMOd’Cen
00beOUHUMb BOCOUHO 6Ce, YMO Mbl 3HAEM O PYHOAMEHMATbHBIX CULAX U Mamepuu 80 Bcenennoil.
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9. OBYYEHME CTYJAEHTOB-UHBAJIN1OB U CTYAEHTOB C OT'PAHUYEHHBIMHU
BO3MOKHOCTAMM 3/10POBbA

HOpHL[OK O6y‘-I€HI/ISI HHBAJIMJIOB U CTYACHTOB C OrpaHU4YCHHBIMH  BO3MOKHOCTAMHA
ompenenen «llonoxxkennem KyOI'Y 00 o0OyyeHHM CTYICHTOB-UHBAJIUAOB U CTYACHTOB C
OTpaHUYCHHBIMH BO3MOXHOCTAMMU 3J0POBbA».

JUig U1 ¢ orpaHUYEHHBIMM BO3MOXHOCTSIMHU 3[I0POBBS IIPEYCMOTPEHBI 00pa30BaTeIbHbIE
TCXHOJIOTHUH, YUUTBIBAOIIHEC 0COOEHHOCTH U COCTOSIHUE 3A0POBbA TAKUX JIWII.
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