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1. MACIIOPT PABOYEM ITIPOT'PAMMBI YUEBHOM JJAUCIUILIAHBI « PU3UKA»

1.1. Ob6aacTh NPpUMEHEHHsI TPOTrPaAMMBbI

Pabouas mporpamma yuebHol aucuurinabl bJ[.07 dusuka paspaborana sl CTYIESHTOB
cnerpanbHocTH 35.02.12 «CamoBo-napkoBoe M JIaHAMA(DTHOE CTPOUTEIBLCTBO» B KadyeCcTBE
MPUMEPHON TPOrpaMMBbl JIJIsl pealli3allid OCHOBHOW MPOQECCHOHAIBHON 00pa3oBaTeIbHOMN
nporpamMmMbl CIIO Ha 6aze OCHOBHOrO 00IIEro 0Opa3oBaHUs C MOJYUYEHHUEM CPEIHEro OOIIEero
obpazoBanus (mpotokos Ne 3 ot 21 utons 2015 r. Peructpanuonnsiii Homep peuensuu 384 ot 23
uwoing 2015 1. ®I'AY «DUPOy»); ¢ BHECEHHBIMH HW3MEHEHUSMH, PEKOMEHIOBAaHHBIMHU
®denepaabHbIM rocyJIapCTBEHHBIM OIOKETHBIM 00pa3oBaTeIbHBIM YUpexKICHUEM
JIOTIOJTHUTEIBHOTO npodeccuoHanIbHOTO o0Opa3oBaHUs «UHCcTuTyT pa3BUTHUA
npodeccuonabHoro oopazoanus» (PI'bBOY ITIO «MPIIO») ¢ yuerom IIpumepHoii OCHOBHOM
0011e00pa3oBaTeIbHON MPOTPpaMMBbl CPETHEr0 00Iero oOpa3oBaHMs, 0JOOPEHHOW pelICHHEM
(dhenepalbHOr0 y4eOHO-METOIUUECKOT0 00bETMHEHHUSI 110 00IIIeMy 00pa30BaHMIO (MPOTOKOJ OT 28
utoHs 2016 1. Ne 2/16-3), ¢ yuerom yrounenuiit ®I'AY «DOMUPO» (nmporokon Ne3 ot 25 mas 2017
T.)

1.2. Mecto Yy4eOHOW AUCHMIUIMHBI B CTPYKType MNPOrpaMMbl MNOATOTOBKH
CHENHNAINCTOB CPeIHero 3BeHa:

VYueOnass gucnuruimHa «®Dusuka» sBiISeTcs Y4eOHBIM TIPEIMETOM 110 BEIOOpY U3
oOsi3arenpHONM mpeamerHoit obnactu «EctectBennbie Hayku» DPI'OC cpemnero oo6iiero
o0Opa3oBaHUsl.

Huctunnuna «dusuka» nuzydaercs B o0uieoopazoparensHoM 1ukie yueonoro OIIOIT CITO
Ha 0a3e OCHOBHOI'O 00IIEro 00pa30BaHUS C TIOJyUYEHUEM CPEAHETo 001ero oopa3oBaHusl.

Mecto yueOHoM aucuuruinHbl «DuU3KKa» - B cOcTaBe 00I1e00pa30BaTENbHBIX YYEOHBIX
TMCUUIUIMH TI0 BBIOOPY, (OpPMHUpPYEMBIX M3 00sS3aTeNbHBIX NpeAMeTHBIX obmacteit PI'OC
cpenHero obmiero obpazoBanusi, i crneuuanbHocTedd CIIO coOTBETCTBYIOWIErO MPOQuIIL
npodeccnoHaTbHOTO 00pa30BaHMUS.

[Tpu OCBOEHUU CrelranbHOCTe! CIIO €CTECTBEHHO-HAyYHOTO npoduns
npodeccnoHansHOTO 00pa3oBaHus (hpu3mMka nzyqaercs Ha npopuibHOM ypoBHEe PI'OC cpemHero
o011ero oopa3oBaHusl.

1.3. Heau u 3aga4u y4eOHOIl AUCUMILUIMHBI — TPeOOBAHHUS K Pe3yJbTaTaM OCBOEHUSI
AUCHMIJIMHBI:

Conepskanue nporpammbl «DU3MKay HAMPABICHO HA TIOCTHKEHUE CICTYIONTUX Yeaell:

— OCBOGHHE 3HaHUH 0 PyHIAMEHTATbHBIX (PU3NYECKUX 3aKOHAX U MPUHITUTIAX, JICKAIINX B
OCHOBE COBPEMEHHOW (u3Mueckoll KapTUHBI MUpa; Haubojiee BaXXKHBIX OTKPBITUIX B 00JacTu
(bU3MKHM, OKa3aBIIMX OIpENeNaIollee BIUSHUE HAa Pa3BUTHE TEXHUKH M TEXHOJOTHH; METOJaX
Hay4YHOT'O IMO3HAHUS IPUPOJIBL;

— OBJAJICHWE YMEHUSIMH TPOBOJAUTH HAOMIOJAEHUS, TUIAHUPOBATH U  BBIMOJIHATH
AKCIIEPUMEHTHI, BBIIBUTaTh THUIOTE3b U CTPOUTH MOJAENH, MPUMEHITh MOJyYeHHbIC 3HAHUS MO0
¢uzuke 1 OOBSICHEHHS pPa3HOOOpa3HBIX (U3MUECKUX SIBJICHUH U CBOWCTB BEIECTB;
MPaKTUYECKH UCIIOJIb30BATh ¢buznueckue 3HaHUS; OLICHUBATh JIOCTOBEPHOCTh
€CTeCTBEHHOHAyYHOU MH(pOpMalnu;

— pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH
B IIpoliecce MpUOOpEeTeHHs] 3HAHMM W yMEHUW 1o (PU3HKE C HCIOJIb30BAHUEM Pa3TMYHBIX
HMCTOYHUKOB WH(OpPMAITUU U COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJIOTHIA;

— BOCHUTaHWE YyOEXKIEHHOCTM B BO3MOXXHOCTH TIO3HAHHSI 3aKOHOB  MPHPOJIBI,
WCIONIb30BAaHUS JIOCTKEHUH (U3MKM Ha 01aro pa3BUTHS YEJIOBEUECKON IUBUIIH3AIINH,
HEOOXOJUMOCTH COTPYIHHYECTBA B MPOIIECCE COBMECTHOTO BBIMOTHEHUS 33124, YBAKUTEIHLHOTO
OTHONIICHHUS K MHEHHUIO OIMOHEHTa TMpU OOCYXIEHHU TMPOOIEeM eCTeCTBEHHOHAYYHOTO
coJiepKaHusT; TOTOBHOCTH K MOPaJTbHO-3TUUECKON OIIEHKE UCITOIH30BAHUS HAYUHBIX TOCTHIKEHUH,
YYBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYXKAIOILIEH CPebl;



— HCHOJb30BaHUE NMPHOOPETEHHBIX 3HAHUI W YMEHMU JIJIs1 PeIICHHs MPAKTUUYECKUX 3a1a4
MIOBCEJIHEBHON JKM3HH, OOecredeHusi Oe30MacHOCTH COOCTBEHHOM JKHU3HM, PALMOHAIBHOTO
IIPUPOJIOIIOIB30BaHUS U OXPAHbI OKPYXKAOLIEH cpeibl U BO3MOXKHOCTh IPUMEHEHMsI 3HAaHUH ITpU
pelIeHUH 33124, BOSHUKAIOIIUX B OCIEAYIOUIeH MpodecCHOHATbHON 1A TEIbHOCTH.

OcBoeHnue cojepxkaHus y4eOHOM AucuuIUIMHBl «DPU3uKa» 00ecleunBaeT JOCTUKEHUE
CTY/ICHTaMH CJIEYIOINX PE3yIbTaTOB:

JIUYHOCHHBIX:

— YYBCTBO T'OPJOCTH M YBa)KEHUS K HCTOPHH U JTIOCTHKECHUSAM OTEUECTBEHHOHN (PU3HUECKON
HayK{; (U3UYECKU TPaMOTHOE IOBEJEHHE B IPOPECCHOHATIBHON IEATEIBHOCTH M OBITY IpH
oOparieHuu ¢ mpudopamu U yCTPOUCTBAMH;

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

— yMEHHE HCIOJb30BaTh JAOCTHKEHHS COBPEMEHHOW (DPM3NYECKON HAayKH U (PU3UUECKUX
TEXHOJIOTUI JUIs TOBBIMICHUS COOCTBEHHOTO WHTEIUIEKTYaJbHOTO pa3BUTUS B BBIOPAHHOM
poecCHOHATILHOMN 1eATENIbHOCTH;

— YMEHHE CaMOCTOSTEeNIbHO 100bIBaTh HOBBIE JUIs ce0sl GU3NUECKUE 3HAHUS, UCTIONb3YS JUIs
3TOrO JIOCTYIHbIE HCTOYHUKH HH(OPMAIIUH;

— yMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aHMMOOTHOIICHHS B KOMAaHJE IO PEIICHHIO
00ImMX 3a7a4;

— yMEHHE YIpPaBIIsITh CBOCH IMMO3HABATEIHHON JESTEIBHOCTHIO, MPOBOANUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO HHTEIICKTYAJIbHOTO Pa3BUTHS;

MemanpeomMemmbix:

— WCTOJB30BAaHUE PA3IUYHBIX BHUJOB II03HABATEIBHON MJCATEIBHOCTH [UIS PEIICHUS
¢bu3nyecKux 3a1a4, IPUMEHEHNE OCHOBHBIX METO/I0B IMO3HaHUs (HAOI0AeHN,

— OIHCaHUs, U3MEPEHUSs, SKCIIEPUMEHTA) JUIS U3YUEHHS Pa3IMYHBIX CTOPOH OKPY’KaIOMIeH
JICCTBUTCIIFHOCTH;

— HCMOJb30BAHUE OCHOBHBIX HWHTEIUIEKTYaJbHBIX OINEpaluii: IOCTaHOBKH 3aJlayy,
(dbopMyIMpOBaHUS TUIOTE3, aHAIM3a W CHHTE3a, CpaBHEHUs, OOOOIIEHMs, CHCTEeMaTH3alluu,
BBISIBIICHUS IPHYNHHO-CIICICTBEHHBIX CBS3EH, TIOMCKA aHAIOTOB, (POPMYyITUPOBAHHSI BEIBOJIOB IS
U3YUEHHs] PA3IUYHBIX CTOPOH (PU3UYECKHX OOBEKTOB, SBJICHMHA M IPOLECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJIKUBATHCA B MpodecCuoHaNbHOU cdepe;

— yMEHHEe IreHepUPOBaTh UICH U OIIPEIEIISATh CPECTBA, HEOOXOIMMBIE ISl UX PEaTN3alliH;

— yMEHHE WCIOJIb30BaTh pa3IMYHbIe HWCTOYHUKH JUIS  TIOJNyYeHHsS]  (U3UIECKOM
nH(pOpMaINH, OIICHUBATH €€ JOCTOBEPHOCTB;

— yYMEHHe aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIUIO B pa3IMYHBIX BUAX;

— yMeHHE MyOJIMYHO MPEACTABIATh PE3yIbTaTbl COOCTBEHHOIO MCCIEIOBAHUSA, BECTU
JMCKYCCHH, JIOCTYIIHO W TapMOHHYHO coYeTas cojepkaHue W (QOpMBI MpPEICTaBISIEMOI
nHbopMalnu;

npeomemmuix:

— ¢c(hOpMHUPOBAHHOCTb MPEACTABICHUN O POJIM U MecTe (PU3UKHU B COBPEMEHHON HayyHOU
KapTHHE MUpa; MOHUMaHKHe (PU3NYECKOM CYITHOCTH HabtoJaeMbIX Bo BeenenHol siBieHuit, ponu
¢u3nku B HOPMUPOBAHUN KPYro3opa ¥ (yHKIIMOHATBFHON IPaMOTHOCTH YeJIOBEKA JIISl PEIICHHS
MPAKTUYECKHX 3a/1aY;

— BJaJeHHE OCHOBOMOJATAIOMNMH (U3WYECKUMHU TOHITHUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMHM U TEOPUSMH; YBEPEHHOE UCIIOIb30BaHUE (PU3HMUECKON TEPMUHOIOTUU U CUMBOJIUKHY;

— BJaJeHHE OCHOBHBIMH METOJAaMH HAy4YHOTO ITO3HAHWS, WCIOJIb3yeMBbIMH B (u3mKe:
HaOJI0ICHEM, OTTUCAaHUEM, U3MEPEHHEM, YKCTIEPUMEHTOM;

— yMmeHHsl oOpabarbiBaTh pe3yJbTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCHUMOCTb MEXKIY
(GU3NIECKUMHU BETMIMHAMHE, OOBSICHITH TIOJTYIEHHBIC PE3YJIbTAThI U JIENIaTh BHIBOJIBL;

— c(hOpMHPOBAHHOCTb YMEHUS pelaTh (PU3nIecKue 3a/1a4u;



— c(hopmMHpOBaHHOCTH YMEHHMSI IPUMEHSATH MOTYyUSHHbIE 3HAHUS U1 OOBICHEHUS YCIOBHMA
MpOTeKaHus (PU3WYECKUX SBJICHUM B MpUpone, MpoPecCHOHAIBHONW chepen sl TPUHSITHS
MPAKTUYECKUX PELICHUIN B IIOBCETHEBHOM KU3HU;

— copmupoBaHHOCT, COOCTBEHHOM MMO3UIUMU IO OTHOIICHHIO K  (pu3myeckoin
nH(pOpMAaLIUY, TTOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.

1.4, TlepeuyeHb NIJIAHMPYEMBIX Pe3yJbTATOB O0Y4YeHHUs] MO JAUCHUILINHE (MepedyeHb
(popmupyemMbIX KOMIIETEHIIMIT)

He NpeodycMompeHo.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUTLIMHBI

2.1. O6bemM yueOHOM JUCHUIJIMHBI H BHAbI YUeOHOH padoThI

o Bcero Cemectpsl

Bun yaebnoit paboThl 4ACOB 1 5
YuebHasn Harpy3ka (Bcero) 78 32 46
AyauTopHbIe 3aHATHS (BCero) 78 32 46
B Tom uncie:
3aHATHA JIEKIIMOHHOI'O TUIIA 16 22
MIPaKTUYECKHE 3aHSTUSI (IPAKTUKYMBbI) 16 24
CamocTosTe1bHasi padoTa (Bcero) HE MPEIyCMOTpPEHA
[IpomexyTrouHas aTTectanus (3k3amMeH/3auet/nud.3a4er) mud. 3aueT
O61mas Tpy10eMKOCTb 78 32 46

N

2. CTpPYKTYpa AMCHUILJIMHBI:

Koiu4ecTBO ayTUTOPHBIX 4acoB
HauMeHoOBaHHue Pa3esioB H TeM Teoperuueckoe IpakTuyeckne u
Beero 5 J1abopaTopHble
o yquHe 3aHATUA
Beenenue 2 2
1. Mexanuka 16 8 8
2. Monekynsipaas ¢pusnka. TepMomuHaMuKa 12 6 6
3. DIeKTpoIMHAMHKA 20 10 10
4. Onruka 10 6 6
5. DIIeMEHTHI KBAaHTOBOU (DU3UKHU 4 2 2
6. DBomrorus BeenenHoi 4 4 8
Bcero no nucuunsiune 78 38 40




2.3. TemaTuyeckuii NJIaH U cofep:KaHue y4eOHOH TUCHUNINHBI «DU3NKa)»

HaumeHnoBa
HHUE
pa3aesioB u
TeM

Conep:xanue y4eOHOr0 MaTepuaJia
NMpaKkTUYecKHe 3aHATHS U CAMOCTOSITeIbHas pa6oTa 00yJalonerocs

Oo0bem
YacoB

Ypose
Hb
ocBoe
HUsA

1

BBeaenue

Coaep:xanue yueOHOro MaTepuajia

Jlexkuuu

Ousnka — QyHIaMeHTaIbHAsl HAyKa O TIPHPOAE

3navenue ¢pusuku npu ocsoenun npodeccuit CI1O u cnenmansuocteit CI10

1.
MexaHuka

Coaep:xanue yueOHOro MaTepuajia

Jlekuun

1. Kunematuka

2. lunamuka

3. 3aKOHBI COXpaHEHHs

4. Mexaan4yecKkue KoueOaHus U yIPyTHe BOIHBI

IIpakTuyeckue (1adopaTopHbIe) 3AHATUS

Uccnenosanue nBUKEHUS Teja IO ASHCTBUEM ITIOCTOSIHHON CUJIBI.
N3ydenue 3akoHa COXpaHEHUS UMITYJIbCA.

CoxpaHeHre MEXaHU4YEeCKON SHEPTUH MTPH ABMXKEHUU TeNa MO IeHCTBHEM
CHJI TSDKECTH M YIPYTOCTH.

CpaBHeHme pabOTHI CHITBI C HI3MEHEHHEM KHHETHYECKOW YHEPTHH Tela.
N3ydenue 3aKk0OHOB COXpaHEHUS Ha IIpUMeEpe yaapa apoB U
0aJUTMCTHYECKOTO MasiTHHUKA.

N3ydenune ocoOeHHOCTEH CUITBI TPEHHS (CKOIBKCHUS).

Nzydenune 3aBUCIMOCTH TIEpHO/Ia KOJIEOAHUN HUTSHOTO (FUTH IIPYKHUHHOTO)
MasTHUKA OT JJTMHBI HUTHU (MJIK MacChl Ipy3a)

2. OcHOBBI
MOJIEKYJISIP-
HOH (U3UKH

u

TepMOANHA-

MHUKH

Conep:xanue yueOHOro MaTepuajia

Jlexuun

1. OCHOBBI MOJICKYJISIPHOM KHHETHUYECKOM Teopuu. MneanbHblii ra3
2. OCHOBBI TEPMOIMHAMUKHA

3. CBOIiCTBO MApOB, KUAKOCTEH, TBEPABIX Tl

IIpakTuyeckue (iabopaTopHbIe) 3aHITHS

W3mepeHne BIaKHOCTH BO3LyXa.

N3mepenHre moBepXHOCTHOTO HATSKEHUS JKUIKOCTH.
Hab6nronenue nponecca kpucraumzanuu M3ydenne nedopmarmn
pacTsbkeHusi. M3ydeHne TemoBoro paciiupeHus TBEPAbIX Tedl.
Nzydenne ocoOGEHHOCTEH TETIOBOTO PACIIMPEHUS BOIBI.

3.
JJIeKTpoau-
HAMHKAa

Conep:xaHue yueOHOro MaTepuasia

Jlekuun

1. DnexTpocTaTrka

2. IlocTosiHHBIH TOK

3. MarauTHbIe SBIECHUS

3. DIeKTpOMarHUTHBIE KOJIeOaHUS U AIEKTPOMAarHUTHEIE BOJHEI

10

IIpakTuyeckue (JiabopaTopHblie) 3aHATHUS

N3yuenue 3akona Oma 1715 yyacTKa LenH, OCIe0BaTeIbHOIO U
MapauIeIbHOTO COEAMHEHNS IPOBOIHUKOB.

Wzyuenne 3akona Oma 11 OTHOW TEeTIH.

W3ydeHue sBneHUS 3IEKTPOMATHUTHOW HH TYKITHH.

Onpenenenune k03 HUIHEHTa TOJIE3HOT0 IEHCTBUS SIEKTPUIECKOTO
yaliHUKA.

Omnpe/eneHre TeMIepaTypbl HUTH JIAMITBI HAKAJTUBAHUS.

Ompenenenne 3/1C 1 BHYTPEHHETO COMTPOTUBIICHUS UCTOYHUKA HATIPSDKCHIIS.
WHAYKTUBHBIE 1 eMKOCTHOE COTPOTHUBIIEHHS B IIEMTH IEPEMEHHOTO TOKa

10

4, OnTuka

Conep:xaHue y4e0HOT0 MaTepuaJia




Jlekuun

1. Ilpupona ceera

2. BotHOBBIE CBOIICTBA CBETA

3. OCHOBBHI CIICUAITBHOM TEOPUH OTHOCHTEIHHOCTH DWHINTEHHA.
IpakTuyeckue (JiaGopaTopHbie) 3aHATHS 6 2,3
W3yuenre n300pakeHus TPEeIMETOB B TOHKON JTMH3E.

Wzyuenne naTepdepeHnny u qudpaKkiuyd CBeTa.

I'pagynpoBKa CIEeKTPOCKOIIA M OTIpeiesieHIe JITHHBI BOJTHBI CTIEKTPAIBHBIX

JIMHUM.
5. Copep:xanue yue0HOro MmaTepuaja 2 1
JJIeMEHTEI Jleknuu
KBaHTOBO#1 1. KBanToBas ontuka. OCHOBBI (DU3MKH aTOMa M aTOMHOTO siIpa
pusuxn IIpakTuyeckue (J1a00paTOpPHbIE) 3AHATHS 2 2,3
Pemenue 3agad o Teme
6. Conep:xanue yue0HOro MaTepuajia 4 1
IBOJTIOLUA Jleknuu
Bceesiennoii 1. Crpoenue u pazsutre BeeneHnoit
2. DBosronus 3Be3a. [ unoresa npoucxoxacHus COMTHEUHOM CHCTEMBI.
IpakTuyeckne (JiaGopaTopHbie) 3aHATHS 8 2

W3yuyenune kapThl 38e31HOr0 HeOa. OCHOBHbIE TMHUHM U TOYKH HEOECHOTO
cepbl. 3HAKOMCTBO C TEIECKOIIOM, TIOJIBHKHON Moiebi0 COTHEUHOM
CHCTEMBI B cUCTeMBI 3emiisi-JlyHa

BCET'O 78

na xapakmepucmuxu ypo6Hs 0C80eHUsL Y4eOH020 Mamepuaila UCnoab3YIOmcs cledyloujue 0003HAYeHUs.

1. — o3naxkomumenvuwlll (Y3HABAHUE paHee UZYYEHHBIX 00BEKMO8, C8OUCME);

2. — penpoOyKmugHblil (8blNOIHEHUe 0esTMeIbHOCIU N0 00paA3yy, UHCMPYKYUU UTU NOO PYKOBOOCMBOM) 3. —
NPOOYKMUBHBLU (NIAHUPOBAHUE U CAMOCMOSAMENbHOE 8bINOIHEHUE 0esMeNIbHOCIU, peuleHie NPoOIeMHbIX
3a0ay)



2.4. Conep:xanue pa3aejioB JUCHUILINHBI
2.4.1. 3auaTud JeKIUOHHOI0 THIIA

PaBHOMEpHOE MpsIMOJIMHEHHOE JBUXKEHUE. Y CKOpeHue. PaBHonepeMeHHOe
npsMonuHeliHoe aBmxkeHne. CBobonHoe najeHne. [IBkeHne Tena,
OpOLICHHOTO IO/ YTJIOM K TOPU30HTY. PaBHOMEpHOE IBMKEHUE 110
OKPY>KHOCTH.

3akons! MmexaHuku HeroTona. [lepBriit 3akon HptoTona. Cuna. Macca.
Nmnynsc. Bropoit 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCHYECKOM
JuHaMukd. Tpetuil 3akoH HeloTOHA. 3aKOH BCEMHUPHOTO TSATOTEHUSL.
I'paBuTanmonnoe none. Crna Tsoxectu. Bec. CriocoObr m3MepeHust MacChl
Ten. CUibl B MEXaHUKE.

3aKOHBI COXpaHEHHS B MEXaHUKE. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaktuBnoe nBmxenue. Pabora cuibl. PaboTa moTeHINMAIBHBIX CHIL.
MorutHocTts. DHeprusa. Kunernueckas sneprust. [loTeHnnanbHast 3HEpPTHs.
3aKOH COXpaHEHHUs1 MeXaHU4ecKoi 3Hepruu. [IpuMeHenne 3aK0HOB
COXpaHEHHUs.

HemoHcTpauuu

3aBHCHUMOCTH TPACKTOPHUH OT BBIOOPA CUCTEMBI OTCUETA.

Buel MexaHMUYECKOTO JBU)KEHUSI.

3aBHUCHMOCTh YCKOPEHUS TeJla OT €T0 MacChl M CHUJIBI, ICUCTBYIOMIEH Ha
terno. CrnoxeHne Cuil.

PaBeHCTBO M TPOTHBOIIOJIOKHOCTh HAIIPABIICHUS CHJ JCHCTBUS U
MPOTHBOACHCTBHS. 3aBUCUMOCTD CHJIBI YIPYTOCTH OT Aedopmariiun. CHITbl
Tpenusi. Heecomocts. PeaktuBHoe ABukeHue. Ilepexo noreHuManbHOM
SHEPTUU B KHHETHYECKYIO 1 00paTHO.

Mexanunueckue konebanus. KonebatenbHoe apmwxenue. I'apMoHnyeckne
kosebauns. CBoOOAHBIE MEXaHNUECKUE KOJieOauus. JInueiiuplie
MeXaHUUYEeCKHe KoyiebaTelbHble cucTeMBl. [IpeBpalienue sHepruy mpu
KonebarenbHOM ABKeHUH. CBOOOIHBIE 3aTyXalOIINE MEXaHNIECKIE
KoJeOaHus. BeIHyKIeHHbIE MEXaHHMYECKHE KOJeOaHusI.

VYpyrue BosHsl. [Tonepeunsie 1 po10IbHBIE BOJIHBL. XapaKTEPUCTHKU
BOJIHBL. YpaBHEHHE TUIOCKOH Oerymieil BonHbl. HTEpdepeHs BOIH.
[MonsiTie o nudpaknyy BOJH. 3BYKOBBIE BOJHBI. YIJILTPa3BYK U €T0
IIPUMEHEHHE.

Ne dopma
pas- HaumenoBan TeKyILe
nena | W€ Pa3JeiioB Coneprkanue pasjaena ro

U TEM KOHTpO
JIs1
1 2 3 4
1 cemecmp
Baenenune Ousuka — GpyHAaMeHTaIbHAS HayKa 0 IPUPOJE. v, T
EcTecTBeHHO-Hay4YHBIN METO/] IO3HAHUS, €TO BO3MOKHOCTH U T'PaHMIIBI
MIPUMEHUMOCTH. DKCIIEPUMEHT ¥ TEOPHS B IIPOIIECCe TIO3HAHUS TPUPOIBL.
MopenrpoBanue GU3NICCKUX SBJICHUI U ITPOIieccoB. Poik skciepruMenTa
Y TEOPHH B IIpolecce MO3HaHUS MpHUpoibl. PU3ndecKas BeIUUnHa.
[TorpentaocT M3MepeHni GU3NIECKUX BemnunH. Ou3ndeckue 3aKOHEL.
I'panuIbl MPUMEHUMOCTH (PH3UIECKUX 3aKOHOB. [ToHsATHE O PpHr3MUIecKOit
KapTHHEe Mupa. 3HaueHue QU3nKK rpu ocBoeHuu npodeccuii CI10 u
cnenuansHocter CIIO.
1 Mexanuka Kunematuka. Mexanunueckoe nerxenue. [lepememenue. ITyts. CkopocTb. VY, KP




OCHOBBI
MOJICKYJISIPHO
i GU3UKHU U
TEPMOIMHAM
HKH

OCHOBBI MOJIEKYJIAPHO-KUHETHUECKOUN Teopun. U neanbubiit ra3. OCHOBHBIC
MIOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOM Teopuu. Pazmepsl n Macca
MOJIEKYJ 1 aToMOB. bpoyHoBckoe apmxenue. Auddysus. Cunbl u sHEeprust
MEXMOJIEKYJISIPHOTO B3auMoieiicTBUs. CTpoeHHe ra3000pa3HbIX, )KUAKUX U
TBepAbIX Ten. CKOPOCTH IBMKSHHUS MOJIEKYII U X U3MepeHue. M meanbHblii
ra3. /laBnenne raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHHETUIECKON
Teopuu ra3oB. Temneparypa u ee u3MepeHue. ['a30BbIe 3aKOHBI.
AOGCOIOTHBIN HyJb TeMIepaTypsl. TepMoauHaMmdecKkas mKaja
TEMIIEPaTypbl. Y paBHEHUE COCTOSIHUS HIEaNbHOTO ra3za. MonsipHas razoBast
MIOCTOSIHHASL.

OcHoBbI TepMOgUHAMHUKH. OCHOBHBIE TOHATHS U OTIPEIEICHHUS.
BHyTpeHH:s 3Heprus cucTeMbl. BHYTpeHHSS 3HEpIrUsl HICaIbHOTO rasa.
Pabota u Temnora kak ¢popMbl iepeaayn SHepruu. TenaoeMKoCTb.

VY nenbHas TEII0EMKOCTh. Y paBHEHHUE TeIIoBoro Oananca. [lepBoe Hayano
TepMOAMHAMHUKHN. AnrabaTHbIN nporiecc. [IpuHITITT TeHCTBHS TEIUTOBOM
mamuHbl. KT/ TeroBoro asurarens. Bropoe Hayaio TepMOAMHAMUKH.
TepmoanHaMudeckas mKaaa TeMIEpaTyp. X0J0IWIbHbIE MAIINHBL.
Temnossle aABurarenu. OxpaHa OpUpPOIbIL.

CaoiictBa napos. Mcnapenue u konaeHcanus. HacbleHHb1d nap u ero
cBOMCTBa. AOCONIOTHASI 1 OTHOCUTENbHAS BIaXXHOCTH BO3Iyxa. Touka
pochl. Kunenne. 3aBUCUMOCTB TeMIIepaTyphbl KUIIEHUS OT AaBJIECHUS.
ITeperpeTslil map 1 €ro UCHOJIb30BAHUE B TEXHUKE.

CBoiicTBa KUAKOCTEH. XapaKTEepUCTUKA KUIKOTO COCTOSHUS BELIECTBA.
IToBEpXHOCTHBIN CIOM KUAKOCTU. DHEPTUA MOBEPXHOCTHOTO CIIOSI.
SIBneHus Ha rpaHUlLIe )KUIKOCTHU C TBEPABIM TeNOM. KanuiiapHele SBICHUS.
CBoiicTBa TBEpABIX TeNl. XapaKTepUCTUKA TBEPJOTO COCTOSHUS BEILIECTBA.
VYnpyrue cBoiicTBa TBepAbIX Tel. 3akoH ['yka. MexaHnueckne cBOWCTBa
TBEPABIX TeNl. TemioBoe pacliupeHUe TBEPAbIX TEM U KUAKOCTEH.
[InaBneHue U KprucTaIU3aLUsL.

[JemoHcTpanuu

JBmkenne OpoyHoBckux dactuil. J{uddysus. FizmMeHneHune naBineHuns raza c
M3MEHEHUEM TeMIIEPATYPHI IIPH ITOCTOSTHHOM o0beme. M3oTepmudeckuii u
n300apHBIN TIporiecchl. Vi3MeHeHne BHYTpEHHEH 3HEpPTruu Tell pu
COBepIIIeHUH paboThl. Moseny TEIUIOBBIX ABurarteneil. Kumnenve Boas! mpu
MOHMWKEHHOM JaBieHuu. [lcuxpomerp u rurpoMetp. SABnenus
MOBEPXHOCTHOTO HATsDKEHHS U cMaunBaHust. Kpucramibl, amopdHbie
BEILECTBA, JKUIKOKPUCTAIIINYECKUE TeTIA.

DneKTpoauHa
MUKa

DneKTpuYecKuil TOK B MeTaju1ax. DIeKTPOHHBIN ra3. PaboTa BrIxofa.
ONEKTPUYECKUH TOK B DIEKTPOJIATAX. DIAEKTPosn3. 3akoHbl Papazes.
[IpumeHenue 3neKTponn3a B TEXHUKE. DIEKTPUIECKUI TOK B raszax u
Bakyyme. Monuzanus rasa. Bubl ra3oBbeix paspsnos. [lonsTue o miazme.
CBoliCTBa M TPUMEHEHUE IEKTPOHHBIX ITyYKOB. DJIEKTPUUECKHUN TOK B
noJynpoBogHUKax. CoOCTBEHHAs MPOBOIUMOCTD MOTYIPOBOAHHUKOB.
[TomymipoBOHUKOBBIE TTPHOOPHI. DIEKTPHIECKOE TOJIe. DJICKTPUICCKUE
3apsanbl. 3aKOH coXpaHeHus 3apsiaa. 3akoH Kynona. DnekTpudeckoe mose.
HanpspbkeHHOCTB 35ekTprueckoro nosts. [ IpuHoun cynepnosuiyy mosen.
Pabota cu anekTpoctaTudeckoro moss. [lorentuan. PasHocts
MMOTEHIINAIOB. DKBUIIOTEHIIMAIBHbIE TOBEPXHOCTH. CBI3b MEXITY
HaIPsHPKEHHOCTBIO U Pa3HOCTHIO MOTEHIIMATIOB AJIEKTPUUECKOTO MOJISL.
JM3nexTpuKy B anekTpudeckoM node. [lonsgpusanus T3aeKTpHKOB.
[IpoBoxnukH B anekTpuueckom noie. Konaencatopsl. CoenuHenne
KOHJIEHCATOPOB B Oatapero. DHEprus 3apsKEHHOTO KOHAECHCATOPa. DHEPTHs
3JEKTPUIECKOTO TOJIS.

3aKOHBI TOCTOSHHOTO TOKA. Y CIIOBHS, HEOOXOUMBIE JIIsI BOSHUKHOBEHHS U
MOAEPKAHMS AIEKTPpUIecKoro Toka. Cria ToKa M IIOTHOCTh TOKa. 3aKOH
Owma s yuactka nenu 6e3 3/1C. 3aBUCUMOCTD 3NIEKTPHYECKOTO
COTIPOTUBJICHHS OT MaTepHaja, JNINHBI U IIOMIA U MIOTIEPETHOTO CEICHUS




MIPOBOAHUKA. 3aBUCUMOCTD JIEKTPUIECKOTO COIPOTHUBIIEHHS IPOBOIHUKOB
OT TeMITepaTyphl. DICKTPOABIDKYIIAS CHIIa HCTOYHHKA TOKa. 3akoH Oma
1t osiHoM nenu. CoeAMHEHUE NMPOBOAHUKOB. CoeTMHEHNE HCTOUHUKOB
3NIeKTpUYECKoil SHepruu B 6arapero. 3akon xoyns—IJlenna. Pabora u
MOIIHOCTB MJIEKTPUYECKOTO TOKA. TeIoBoe AeiCTBHUE TOKA.
DNeKTpUYecKuil TOK B MOIynpoBoaHuKax. CoOCcTBEHHAs TPOBOANMOCTD
MOJYIIPOBOAHUKOB. [10yITpOBOJHUKOBBIE TPHUOOPHI.

MarnutHOe nose. BekTop HHAYKIMY MAarHUTHOTO NoJisl. JlelicTBre
MarHUTHOTO I10JIs1 HA MPSIMOIMHEHHBIN IPOBOJHUK C TOKOM. 3aKOH
Awmmnepa. BzaumoneiictBue TokoB. MarauTHsli motok. Pabota mo
MepEMEIIEHHIO POBOAHNKA C TOKOM B MarHUTHOM noje. JlelicTBue
MarHUTHOTO NOJIs Ha ABWXKyInuics 3apsa. Cuna Jlopenna. Onpenenenue
yAEIBHOTO 3apsiia. Y CKOPUTEIH 3apsKEHHbBIX YacTHLL.
OnexTpoMarHuTHast UHAYKIUS. DIeKTpoMarHuTHas MHAyKus. Buxpesoe
aneKkTpudeckoe noje. CaMOMHAYKIMS. DHEPIus MarHUTHOTO TIOJIS.
Jemoncmpayuu

B3aumogeiicTBue 3apspkeHHBIX Tell. [IpOBOAHMKY B 37IEKTPUYECKOM TOJIE.
HusnexTpuku B anekTpuueckoM noje. Konnencaropsl. TennoBoe nelicteue
3JIeKTpUIECcKOro Toka. CoOCTBEHHAs ¥ IPUMECHAs IPOBOIUMOCTD

MOy POBOAHUKOB. [lomynpoBogHUKOBEIHM 1uoa. Tpansuctop. OnsIT
Opcrena. BzauMoeiicTBie MpOBOAHUKOB ¢ TOKaMH. OTKIOHEHUE
3JIEKTPOHHOTO ITyYKa MarHUTHBIM TIOJIEM. DJIEKTPOABUIaTEb.
DneKkTpon3MepuTeNbHbIE TPUOOPHL. DJIEKTPOMarHuTHAS HHAYKIHS. ONBITHI
®apanes. 3apucumocts J/]C caMOMHAYKIUU OT CKOPOCTH U3MEHEHHUS
CHJIBI TOKA M HHAYKTHUBHOCTH NMPOBOAHUKA. PaboTa snekTporeneparopa.
Tpaucdopmarop.

OnexkTpoMarHuTHbIe Konebanus. CBOOOTHBIE AIEKTPOMAarHUTHBIC
konebanus. [IpeBpaienne sneprun B KojaeOaTeIbHOM KOHTYpE.
3aryxarolue 3IeKTpoMarHuTHeIE KojeOanus. [ eHeparop He3aTyXarommx
AIIEKTPOMAarHUTHBIX KOJIeOaHU. BeIHYKIeHHBIE 3JIeKTPHYECKIE
kosebanus. [lepemennsrii Tok. ['enepaTop nepemenHoro Toka. EMkocTHOE
1 UHOYKTUBHOE CONPOTUBIICHUS IIEPEMEHHOr0 TOKa. 3akoH Oma 1st
AIIEKTPUIECKOH LIenu NepeMeHHOro Toka. PaboTa n MOIIHOCTh
nepeMeHHoro Toka. ['eneparops! Toka. TpancdopmaTopbl. TOKH BBICOKOH
yactoTsl. [lonyuenue, nepenaya u pacupeaeacHue SIeKTPOIHEPTUH.
3JeKTpOMarHUTHBIEC BOJHBI. DJIEKTPOMArHUTHOE MOJIe KaKk 0COOBIH BHT
MaTepuu. DNeKTpOMarHuTHeIe BOHbBI. Bubparop ['epma. OTKpHITHIH
konebarenbHbIi KOHTYP. Y300perenue paano A.C. ITonoBeiM. [lonsTue o
panuocBssu. [IpuMeHeHne 3JeKTPOMarHUTHBIX BOJIH.

HemoHcTpauuu

CB00O/IHBIE M BBIHYXK/ICHHBIE MEXaHUUECKUE KOJICOaH s,

Pesonanc. O6pa3oBaHue 1 pacipocTpaHeHUE yIPyTrux BoiH. Yacrora
KoJIeOaHUH U BBICOTA TOHA 3BYKA.

CB00OOIHBIE 3JIEKTpOMAarHuTHeIE Konebanus. OcuumiorpamMma
nepeMeHHoro Toka. Konzencarop B rienu nepemMenHoro Toka. Karymika
WHAYKTHBHOCTH B LIETIH IEPEMEHHOT0 TOKa. Pe30HaHC B mocie1oBaTeIbHON
LIENU IEPEMEHHOTO TOKA. M311ydyeHue u mpreM 3JIeKTPOMarHUTHBIX BOJIH.
PagnocBsi3s.

2 cemecmp

Onruka

[Ipupona ceeta. CKOPOCTH pacpOCTpaHEHUs CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus ceeta. [lonHoe orpaxkenue. JInH3bl. ['11a3 kak ontudeckas
cucrema. Onruyeckue mpruoOopsI.

BounnoBrle cBoiicTBa cBeta. aTepdepenuus cBeta. KorepeHTHOCTH
CBETOBBIX Jyuel. UHTepdepeHuns B TOHKUX MIeHKax. [lomocs! paBHOM
tommuubl. Komeia Hetotona. Mcnons3oBanre nHTEpGEPSHITIN B HAYKE U
texHuke. udpakuus ceera. J(ndpakiys Ha e B MapajuIeIbHbIX TyYax.
Hudpaxmmonnas pemertka. [lorstue o ronorpadumn. [lonspuzanus




nonepevHbIx BosH. [lonspuzamnus ceera. J[BoiiHOE JTydenpenoMIICHHE.
[Momspounsr. Jlucnepcus cBera. Bumsr criekTpoB. CIIEKTPhI HCITyCKaHWS.
CriekTpsI IOTJIONIEHUS. Y IIbTpaduoieToBOe U HHPPAKPACHOE U3ITyUCHUSL.
Pentrenosckue syun. MIx npupoza u cBoiicTBa.

JemoHcTpanuu

3aKoHBI OTpaKEHUS U IpeIoMiIeHns cBeTa. [lonHoe BHyTpeHHEee
oTpaxenue. OnTuyeckue NpruOOpHI.

HuTtepdepenmus creta. Judpakmms ceeta. [lonsgpusarus ceeta.
[Tomyuenue crektpa ¢ nomouisio npu3Mel. [logydenne cnexkrpa ¢
MOMOIIBIO TU(PPAKIMOHHOHN pemmeTKH. CeKTPOCKO.

WNuBapraHTHOCTD MOy CKOPOCTH CBETa B Bakyyme. [locTymaTs
Oiiameiina. [IpocTpancTBO U BpeMsl CIIEITHATBHON TCOPUH
OTHOCUTENBHOCTU. CBSI3b Macchl U SHEPTUU CBOOOTHON YaCTHUIIBI. DHEPIrUs
TIOKOSI.

5 D1eMEeHTHI
KBaHTOBOU
bu3uKu

KganToBas ontuka. TernoBoe usnyuyenue. Pacnpenenenue sHepruu B
criekTpe abconroTHO uépHOoro Tena. KBanTosas rumotesa I itanka. @OTOHEI.
Bremnuit potosnextpuueckuii 3¢ pext. Buyrpenuuii porosddext. Tumsr
¢doroanemenToB. [asnenue ceera. [IoHATHE 0 KOPITYCKYIISPHO-BOJIIHOBOI
MpUpoJIe

CBeTa.

®uznka atoMa. Pa3BuTHe B3IUIAI0B HA CTPOCHUE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX BOJAOPOAa. SliepHast MOJIeNb aTOMa.
OnBITHI

3. Pesepdopna. Monens atoma Bogopona mo H.bopy. ['umoresa ne bpoits.
CootHomenue HeomnpenenénHocrel [ eiizendepra. KBantoBsle reHepaTopsl.

6 OBOJIIONUA
Bcenennon

Crpoenue u pa3zsutie Beenennoit. TeMHas maTepust 1 TeMHasi SHEPTUSl.
Hama 3Be3gnas cucrema — ["anaktuka. J[pyrue raJlakTUKH.
beckoneunocts Beenennoi. [lonsitue o kocmonoruu. Pacmmpstomascs
Bcenennas. Mopaens ropsiaeit Beenennoil. CTpoeHue U MpoucxoxJieHue
lanmakrtuk.

Oojronust 3Be311. ['unotesa mpoucxoxaeHuss CoTHEUHON CUCTEMBL.
TepmosinepHslii cuaTes. [Ipobiema TepMosiIepHON SHEPTeTUKU. DHEPTHSI
Connua u 3Be31. IBomrouusd 38e31. [Ipoucxoxnenue ColHEYHON CUCTEMBI.
HemoHcTpauuu

Counneunast cuctema (Mojieiib). @otorpaduu miaHer, CieIaHHbIC ¢
KocMmuueckux 30HA0B. Kapta JlyHsl u riaHeT. CTpoeHHe U 3BOJIIOLHS
BceneHnol.

paborta

[Ipumeuanue: T — TectupoBanue, P — Hanmcanue pedepara, Y — yctHbeii onpoc, KP — koHTpoabHas

2.4.2. 3aHATHS CEMHUHAPCKOT0 THUTIA

Ne Haumenona-

EctecTBeHHO-HAY4YHBIN METOJ] IO3HAHHUS, €T0 BO3MOKHOCTU U
IPaHULIbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B IIPOLIECCE
MO3HAHUS MPUPOAbl. MonenupoBaHue pU3NYECKUX SBICHUM 1
npoueccoB. Posb 3kcriepuMeHTa U TEOPUH B NPOLIECCE TO3HAHUS
npupoasl. dusndeckas BenuuuHa. llorpemnoctr n3mepennit
¢uznueckux BenuunH. Pusnyeckre 3aKoHbl. [ paHUIIbI
MPUMEHUMOCTH (PU3ndecKuX 3akoHoB. [lonsTHE 0 pr3nueckoit
KapTHHE MUpa. 3HaueHue Gu3nKu npu ocBoeHnu npodeccuit CI10

®dopma
Pa319  gype pasznenon ConepskaHue pasjena TeKyIIero
1 n TEM KOHTPOJIA
1 2 3 4
1 cemecmp
Beenenne ®dusnka — GyHIaMEHTaJIbHAS HayKa O IPUPOJIE. vV, T




u cuermanbaoctei CIIO.

Mexanuka

Kunemaruka. Mexanuueckoe npmxenue. [lepemenienue. [1yTh.
Cxopoctb. PaBHOMEpHOE IPSIMOJIMHEMHOE IBHXKEHHE. Y CKOPEHHE.
PaBHOMEpeMeHHOE TIpsMONIMHEHOE nBIKeHnEe. CBOOOHOE
najieHue. J[BrwkeHue Tena, OpoImeHHOro o] YTI0OM K TOPU30HTY.
PaBHOMeEpHOE IBMKEHUE IO OKPYKHOCTH.

3akonbl MexaHuku Herotona. [1epBelii 3akoH Hetotona. Cuna.
Macca. Umnynsc. Bropoii 3akon Herotona. OCHOBHOM 3aKOH
KJIAaCCUYECKOM AMHaMuKH. Tperuii 3akoH HeloToHa. 3akoH
BCEMHUPHOTO TATOTeHHUs. I 'paButaninonnoe nojue. Cuiia TsSKeCTH.
Bec. CriocoOs1 u3mepenust macchbl Ten. CHiibl B MEXaHHUKE.
3aKOHBI COXPAHEHHUS B MEXaHUKE. 3aKOH COXPAaHEHHUSI NMITYJIbCa.
PeaktuBHOe nBrkenue. Pabota cunbl. PaboTa moTeHIManbHBIX
cuil. MontHocTs. DHeprusi. Kunetnueckas sHeprusi.
[ToreHunanbpHas 3HEPrusl. 3aKOH COXPAHEHUSI MEXaHUUECKON
sHeprud. [IpuMeHeHne 3aKk0HOB COXpaHEHUSI.

JemoncTpanumn

3aBHUCHUMOCTh TPAEKTOPUH OT BBIOOPA CUCTEMBI OTCUETA.

Bujpl MexaHMUECKOTO ABUKEHHUS.

3aBUCHUMOCTb YCKOPEHHUSI T€Ja OT €r0 MacChl U CHUJIBI,
neiictByromiel Ha Teno. ClokeHue CUil.

PaBeHCTBO M MPOTUBONOJIOKHOCTh HAMPABIICHUS CUJT ACHCTBUA U
IIPOTUBOAECUCTBUS. 3aBUCUMOCTb CUJIbI YIIPYTOCTH OT
nedopmaruu. Cunbl TpeHusi. HeBecomocts. PeakTrBHOE
nBrxkeHue. llepexo moTeHIMaNIbHOM SHEPIrUU B KUHETUYECKYIO U
obpatHo.

Mexannueckue koiebanus. KonebarenbHoe TBIKEHUE.
["apmonnueckue konebanusi. CBOOOAHbIE MEXaHUYECKHE
KoseOanus. JIMHeHbIe MEXaHIMUECKHE KOJICOATeITbHBIC CHCTEMBI.
[TpeBpariieHre sHEPrUX Ipu KoJaeOaTEIbHOM JBUKEHUH.
CB0OO1HBIE 3aTyXaloIMe MEXaHUYECKUE KOIeOaHusl.
BbIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHusI.

VYupyrue Bonsbl. [lonepeunblie U MPoa0IbHBIE BOIHBI.
XapaKTepUCTUKU BOJIHBI. Y paBHEHHUE IUIOCKON OeryIei BOIHBI.
WnTepdepennus BoaH. [lonstue o audpakuny BosiH. 3ByKOBbIE
BOJIHBI. YJIbTPa3BYK U €ro NIPUMEHEHHUE.

VY, KP

OcHOBBI
MOJIEKYJISIPHON
(bu3UKHN U
TEPMOJUHAMU
KU

OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKON TeopUH. M ieanbHbli ras.
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPHH.
Pa3mepsl 1 Macca MOJIEKYIT M aTOMOB. bpOyHOBCKOE JBUKEHHE.
Juddyzus. Cuibl 1 S3HEPrUs MEKXMOIEKYISPHOTO
B3auMoiecTBUsA. CTpOCHHE ra3000pa3HBIX, KUIAKUX U TBEPIbIX
Ten. CKopocTH IBUKEHUS MOJIEKYJI M UX n3MepeHue. MneanbHblii
ra3. /laBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu ra3oB. TemnepaTypa u ee U3MEpEHHE.
["a3oBble 3aKOHBI. AOCOTIOTHBINA HYJIb TEMIIEPATYPHI.
TepMoanHaMHuueCcKas MIKala TEMIEPATYPhI. Y paBHEHUE
COCTOSTHUS U/I€a]IbHOTO ra3a. MossipHas ra3oBasi IOCTOSTHHAS.
OcHoBBI TepMOAMHAMUKHN. OCHOBHBIE IOHATHSI U ONPEEIICHNUS.
BHyTpeHnHss sHeprus cucteMbl. BHyTpeHHsIs1 SHEprus uieaibHOro
raza. Pabora u Termiora kak opMbl iepeiaun SHEPIUH.
TennoeMkoCTs. Y 1eapHas TEIJI0EMKOCTh. Y paBHEHUE TETIOBOIO
6ananca. [lepBoe Hauano TepMoAMHAMUKHU. A1MabaTHBIN Mpoliecc.




[Tpuniun peiictBus temioBoi MamuHbl. KITJ[ TermoBoro
aBurarens. Bropoe Hauano TepMOJUHAMUKH.
TepmoanHaMuuecKas Kajla TEMIEPATYP. XO0JIOAWIbHBIC
MamuHbl. TeroBele apurarenan. OXpaHa npupoOmbl.

CaoiicTBa nmapoB. Mcnapenue u konaeHcamus. HacwiimeHnHslil map
U ero cBoicTBa. AOCOIIOTHAS U OTHOCUTENbHAS BIAYKHOCTh
Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTb TEMIIEPATYyphl
KHUIIEHUs OT JaBiieHus. [leperpeTslil map u ero UCroiab30BAHKE B
TEXHHKE.

CaoiicTBa )KuIKOCTEN. XapaKTEPUCTHKA )KUJIKOTO COCTOSIHUS
BenlecTBa. [10BEpXHOCTHBIN CI0M KUAKOCTU. DHEPTUs
MTOBEPXHOCTHOTO €J104. SIBJI€HUS HA TPAHULIE KUIKOCTH C
TBEpbIM TesioM. Kanusisipabie siBIICHUS.

CBoiicTBa TBEPBIX TEN. XapaKTEPUCTUKA TBEPAOTO COCTOSIHUS
BelIeCTBa. YIIPYrue CBONCTBA TBEPBIX TeJl. 3aKoH I'yka.
MexaHudeckre CBOMCTBA TBEPIbIX TeA. TemnoBoe pacimpeHue
TBEPABIX TEN U XKUAKOCTeW. [1aBnenne u KkpucTamum3amusi.
JlemoHCTpanuu

JBuxenne 6poyHoBckux actull. Juddysus. 3menenue
JIaBJICHUS ra3a ¢ U3MEHEHUEM TeMIIepaTyphl IPU MOCTOSIHHOM
o0wveme. M3orepmuueckuii 1 n300apHsIii poueccsl. M3zMenenue
BHYTpPEHHEH HEpPrUU TeJ MPH COBEpILIeHUU paboThl. Moaenu
TEIIOBBIX JABUraTeneil. Kunenue Boabl Mpu NOHMKEHHOM
nasneHuu. llcuxpomerp u rurpomerp. SIBIeHUsI HOBEPXHOCTHOTO
HATSODKCHHS U cMaunBaHus. Kpuctaiuiel, aMmopHbIC BEIECTBA,
JKUJKOKPUCTAJUTMYECKUE TEJA.

DJeKTpoAHAM
nKa

DNeKTpUUeCKUi TOK B MeTaliaX. DJIEeKTPOHHbIN ra3. Pabora
BbIXOJA. DIEKTPUUYECKHUM TOK B 3JIEKTPOIUTAX. DIEKTPOIIU3.
3axonbl @apanes. [IpuMeHeHne IEKTPOIIN3a B TEXHUKE.
DIIeKTPUUECKHI TOK B Ta3ax u Bakyyme. Monuzarus raza. Busr
ra3oBbIX pa3psanos. [lonstue o mnazme. CBoMCTBAa M IPUMEHEHUE
AIIEKTPOHHBIX MTyYKOB. DJIIEKTPUYECKUI TOK B OJTYTIPOBOIHUKAX.
CobcTBeHHast MPOBOIUMOCTH MOJIYIIPOBOAHUKOB.
[TomympoBOIHUKOBBIE TPUOOPHI. DIEKTPUIECKOE TOJIE.
DJEeKTpUUYECKUE 3apsabl. 3AKOH COXPaHEHUs 3apsiia. 3aKOH
Kynona. Dnexkrpuyeckoe nose. HanpsykeHHOCTB AJIEKTPUUYECKOTO
nons. [Ipunnun cynepno3unuu noseit. Pabora cun
aneKkTpocTtarnyeckoro nos. [lorenunan. Pa3HOCTh MOTEHLIMAIOB.
OKBUINOTEHIMAIBHBIE IOBEPXHOCTH. CBSI3b MEXIY
HANPSDKEHHOCTHIO M PA3HOCTHIO MOTEHINAJIOB 3JIEKTPUUECKOTO
noJist. JIMdaeKTpUKH B 2neKTpuueckoM nodie. [longapuzanus
JUAIIEKTPUKOB. [ [pOBOTHUKH B 3JIEKTPUUYECKOM IIOJIE.
Konnencaropsl. CoetnHeHne KOHIEHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOT0 KOHEHCATOpa. DHEPrHsl AEKTPUYECKOro
OJISI.

3aKOHBI IOCTOSIHHOTO TOKA. Y CJIOBUS, HEOOXOIUMBIE JIS
BO3HHUKHOBEHUS U MOJJIEp>KaHUS dJIEKTpHUUeckoro Toka. Cuia Toka
U IJIOTHOCTH TOKa. 3akoH Oma juis yyactka nenu 6e3 3/(C.
3aBUCHUMOCTH 3JIEKTPUYECKOTO COMPOTHUBIICHUS OT MaTepuara,
JUIMHBI Y IIJIOLIAAH TOIIEPEYHOI0 CEYEHHUS ITPOBOAHMKA.
3aBUCUMOCTb 3JIEKTPUUECKOT0 COPOTUBIEHHS IPOBOIHUKOB OT
TEMIEPATYPHI. DIEKTPOABIKYIIAs CHJIa HCTOYHHUKA TOKA. 3aKOH




Owma st mostHo# nenu. CoequHenne npoBoAHUKOB. CoeTMHEHNE
HMCTOYHHMKOB AJICKTPUIECKON dHEpruM B Oarapero. 3akoH [ koymss—
Jlenna. Pabota 1 MOLTHOCTB AJIEKTPUYECKOTO TOKA.

TermoBoe nercTBUE TOKA. DIEKTPUUECKUNA TOK B
noaynpoBogHuKax. CoOCTBEHHAs IPOBOIUMOCTD
HOJIyIIPOBOIHUKOB. [101ynpoBOgHUKOBEIE TPUOOPHI.

MarnuTHOe 11osie. BeKTop MHAYKIIMK MarHUTHOr O 110J1s1. JlelicTBue
MarHMTHOTI'O I0JIS Ha NPSAMOJIMHENHBIN IPOBOAHUK C TOKOM.
3akoH Amriepa. BzaumonelictBue TOkoB. MarHuTHbBIN MOTOK.
PaboTa 1o nepemMerieHuIo NpOBOJHUKA C TOKOM B MarHUTHOM
nosie. JleficTBue MarHUTHOTO TOJIS HA ABMXKYIUCS 3apsia. Cuia
Jlopenua. Onpenenenue yaeabHOro 3apsaaa. Y CKOpuTean
3apSKEHHBIX YACTHIL.

DNEeKTPOMAarHuTHAs MHAYKIUA. DJIEKTPOMAarHUTHAs MHIAYKLUS.
Buxpesoe anekrpuueckoe nosie. CaMOMHAYKIUSA. DHEPT U
MarHuTHOT'O TOJIA.

Jlemoncmpayuu

B3aumogeicTsue 3apsbkeHHBIX Tell. [IpoBonHNKY B
AIIEKTPUYECKOM I10JI€. J{MAIEKTPUKH B SJIEKTPUUECKOM IOJIE.
Kongencaropsl. TennoBoe 1eicTBUE 3JIEKTPUIECKOIO TOKA.
CoOcTBeHHas ¥ IPUMECHAs IIPOBOAUMOCTD TTOIYIIPOBOIHUKOB.
[TosrynpoBoaHukoBbIi nuoa. Tpanzucrop. OnsiT Dpcrena.
B3aumopeiicTBie npoBOJHUKOB ¢ TOKaMu. OTKIOHEHUE
AJIEKTPOHHOIO ITyYKa MarHUTHBIM I10JIEM. DJIEKTPOJBUTATEIb.
DNEKTPOU3MEPUTENbHBIE TPUOOPBL. DIEKTPOMArHUTHAs
unaykuua. Oneitel @apanes. 3aBucumocts I/]C caMouHIyKIIMU
OT CKOPOCTH U3MEHEHUS CUJIbI TOKA U UHIYKTUBHOCTHU
npoBojHuKa. Pabota anexkrporeneparopa. Tpanchopmatop.
DneKTpoMarHuTHbIC Kosiebanus. CBOOOJHBIE JIEKTPOMAarHUTHEIE
kosiebanus. [IpeBpalieHne 3Hepruu B Kosae0aTeaIbHOM KOHTYpE.
3aryxarolue 3JIeKTpOMarHuTHbIE Kosiebanus. ['enepaTop
HE3aTYXaOILIUX AJIEKTPOMArHUTHBIX KoJieOaHuil. BoIHYX1eHHbIE
anekTpudeckue konedanus. [lepemennslil Tok. I'eneparop
IIEPEMEHHOT0 TOKAa. EMKOCTHOE 1 HHIYKTUBHOE CONIPOTHUBIICHUS
MIEPEMEHHOT0 ToKa. 3akoH OMa JJis 2JIEKTPUYECKON Lienn
NEepEeMEHHOro Toka. Pabota 1 MOIIHOCTh MEPEMEHHOTO TOKA.
I'eneparopsl Toka. Toku BbICOKOM yacTOThI. [lonydenune, nepenaya
Y pacIpeieICHUE MIEKTPOIHEPTHH. DIEKTPOMArHUTHBIE BOJIHBL.
DneKTpOMarHuTHOE MoJie Kak 0coObli BUA MaTepuu. BubpaTtop
I'epua. OTKpBITHIN KoebaTenbHbIi KOHTYp. [ToHsATHE O
panuocBssu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH.
JemoHcTpanumn

CB0OOIHBIE 1 BBIHYK/IEHHbIE MEXaHNYECKHE KOJIeOaHusl.
Pe3onanc. O6pa3zoBaHue U pacIpOCTPaHEHUE YIIPYTUX BOJIH.
Yacrora konebaHuii 1 BBICOTA TOHA 3BYKA.

CB0060AHbIE NEKTPOMArHuTHBIE Kojebanus. OciuuiorpaMmma
nepeMeHHoro Toka. Konjencarop B enu nepeMeHHoro Toka.
Karymka HHIyKTUBHOCTHU B LIENU IEPEMEHHOTO TOKa. Pe3oHaHC B
NocJieI0BaTeNbHOM 1eNH iepeMeHHoro Toka. M3myuenue u npueMm
JIEKTPOMAarHUTHBIX BOJIH. Paninocss3b

2 cemecmp

4

Onruka

[Ipupona ceeta. CKOPOCTH paCIIPOCTPAHECHISI CBETA. 3aKOHBI OTPAKEHUS




u npenomiieHus ceeta. [lonHoe orpaxkenue. JIunzel. ['11a3 kak
onTHdeckas cucteMa. ONTHIECKHUE TPUOOPHL.

Bonnossle cBoiicTBa cBeta. MHTEepdepenuus ceera. KorepeHTHOCTH
CBETOBBIX Ny4el. IHTepdepeHnns B TOHKHX miieHKax. [loigocsl paBHOH
tomuabl. Kompia HefoTona. Micnions3oBanue nHTEpGhEpeHITNN B HAyKe
u TexHuke. Judpakus cera. Judpakuns Ha meny B napauieIbHbIX
nyqax. Iudpaxuuonnas pemerka. [lonstue o romorpadumn.
ITonsipuzarus nonepeyHbix BojH. [lonsipusanus ceera. J[BoitHoe
nyuenpenomiuenue. [onspouasl. ucnepens ceera. Buasl ClieKTpoB.
Criexpsl uciryckanusi. COeKTphI MOTNOIEHHs. Y TbTpaduoIeTOBOE U
nH}pakpacHoe u3nyueHus. Pentrenosckue nmyun. Mx npupona u
CBOMWCTBA.

JleMoHcTpalmu

3aKOoHBI OTpaykeHU U IIpesioMiIeHus cBeTa. [lonHoe BHyTpeHHEe
oTpaxkenne. ONTHIECKUE MPHOOPHI.

Wntepdepennus ceera. Audpaxuus ceera. [lonspusanus ceta.
[Tomyuenue cnexTpa ¢ moMoIbko npusmsl. [lomyuenue cnektpa ¢
MOMOIIBIO TU(HPAKITHOHHON pemeTKH. CIIeKTPOCKOIL.
MHBapuaHTHOCTH MOYJISl CKOPOCTH CBeTa B BakyyMme. [loctyarsl
OilinmreitHa. [IpocTpancTBo U BpeMs crieliualIbHON Teopuu
OTHOCUTENBHOCTH. CBSI3b MacChl U SHEPTUU CBOOOIHON YaCTHUIIBI.
DHeprus MoKosl.

5 DeMeHThl
KBaHTOBOU
bu3uKu

KBanroBas ontuka. TennoBoe usnyuenue. Pacnpenenenue
SHEPruM B CrieKTpe abcomoTHO u€pHoro Tena. KBanroBas
runore3a [Inanka. ®oTtonsl. BHemHmit hoTosnexTpudeckuii
sddexr. Buyrpennuit poroaddext. Tumbl poTor1€MEHTOB.
[aBienue cBera. [loHATHE 0 KOPIYCKYISPHO-BOJHOBOM IPUPOJIE
CBeTa.

®usuka atoma. PazButre B3IIIA10B Ha CTPOCHHE BEILIECTBA.
3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTpax BoAopoaa. AnepHas
Mozenb atoma. OnbITel O. Pesepdopaa. Mozaens atoma Bogopoia
no H.bopy. I'unoresa ne bpoiinsa. CooTHomenue
HeonpeaenénHocrel ['eitzen6epra. KBaHToBbIE reHEPATOPHI.

6 DBOIIIOLAS
Bcenennon

Crpoenue u passutue Beenennoi. TemHast Matepus 1 TeMHas
sHeprus. Hama 3Be3qnas cucrema — ["anmaktuka. pyrue
ranakTuku. beckoneunocts Beenennon. [onsATre 0 kocMonoruu.
Pacmmpsromasics Beenennas. Monens ropsueit Beenennoil.
Crpoenue u npoucxoxacHue I anakTuk.

DBommonus 3Be3/1. ['unoresa npoucxoxaeHuss ComHEeUHON
cucteMsl. TepMosiiepHsblit cunres. [Ipobiema TepmosiepHoi
sHepreTUku. JHeprus CoHIa U 3B€3/1. DBOJIIOLHMS 3BE3/.
ITpoucxoxnenne CoITHEUHON CUCTEMBI.

JemoncTpanumn

Counneunas cuctema (Mozenb). Pororpaduu miuaHer, cenaHHbIE C
Kocmuyeckux 30H10B. Kapra JIyHsl u maner. CtpoeHue u
3BOJIIOIMS BeeneHHou.

Ipumeuanue: I[1P- npaxmuueckasn paboma, JIP- nabopamopnas paboma, T — mecmuposarue,

P — nanucanue pegpepama, ¥ — ycmuuwiti onpoc, KP — konmponvras paboma




2.4.3. llpakTHYecKHe 3aHITUSI

No

HanmMmenoBanue

pasena ConepxaHue MPaKTUYECKUX 3aHITHI

®dopma
TEKYIIEro
KOHTPOJIA

1

2 3

4

Hccnedosanue osusicenus mena noo oeticmeuem noCMOsHHOU CUTIbL.
U3yuenue 3axona coxpanenuss UMnyivcd.

Coxpanenue mexaHu4eckoul HepeuL npu OBUNCEHUU meaa noo
deticmauem Cull msdHcecmu u ynpy2ocmu.

MexaHnunka CpasHenue pabombl Cubl ¢ USMEHEHUEM KUHEeMUYECKOU dHepIUull
meina.

H3yuenue 3aKk0H06 cOXpanenus Ha npumepe yoapa uiapos u
banIUCmMuUYecKko20 MasmHUKdA.

H3yuenue ocobennocmeil cuibl mperust (CKOIbIHCEHUS).

1P, JIP

Hsmepenue enasxcnocmu 6o30yxa.

H3zmepenue nosepxnocmuo2o HamsanHCeHusi HCUOKOCMU.
Habnooenue npoyecca kpucmannuzayuu H3yuenue oegpopmayuu
pacmsdicenus. M3yueHue mennogoeo pacuiuperus meepovix mei.
H3yuenue ocobennocmeii meniogo2o pacuiupenusi 600bul.

OcHOBBI
MOJIEKYJISIPHOMN
buzuku u
TEePMOJMHAMUKH

TP, JIP

U3zyuenue 3axkona Oma 013 yyacmka yenu, nocie008amenbHo2o U
napanienbHo20 COeOUHeHUsl NPOBOOHUKOS.

H3zyuenue saxona Oma 0151 noiHoU yenu.

H3yyenue aenenus 21eKmMpomMasHUmMHOU UHOYKYUU.

Onpeoenenue ko3ppuyuenma noiezHo2o 0elucmsusi NIeKmMpuU4ecKo2o
YaUHUKA.

Onpeoenenue memnepamypbl HUMu 1aMnsl HAKATUSAHUSL.
Onpeoenenue 3/[C u énympenne2o conpomusieHuss UCMo4HUKA
HAaNPANCEHUS.

DJNeKTpouHa-
MHKa

TP, JIP

H3zyuenue uzobpasicenusi npeomenos 8 moHKoU JUH3e.
H3zyuenue unmepgepenyuu u ougpaxkyuu ceema.
I'padyupoexa cnekmpockona u onpedenerue OJUHbL BOTHbL
CNEeKMPANbHBIX TUHULL.

Ormrrrka

TP, JIP

Hzyuenue mooenu Conneunoti cucmemsl. Pomozpaghuu niamnem,
coenanuble ¢ Kocmuieckux 30H006. Kapma Jlynvl u nianem,
Memeopumos, acmepouoos, Komem, YepHolX Oblp, 36630 U 2ANAKMUK

OBOJIIONNSA
Bcenennoi

TP, JIP

2.4.4. IlpumepHbIe TeMbl pedpepaToB

Anexcanap I'puropbeBuu CTos€TOB — pYCCKUN (DUBHK.

Anexcanap Crenanosuu [lornoB — pycckuil yueHbli, ©300peTaTesb pajano.
AnbTepHaTUBHAs YHEPTreTHKA.

AKyCTHY€ECKHE CBOMCTBA MOIYIPOBOJHHUKOB.

AHape Mapu Amniep — OCHOBONOJIOKHUK AJIEKTPOAUHAMUKH.
ACHHXPOHHBI! IBUraTENb.

AtomHas ¢usuka. M3oronsl. [IpuMeneHne pagoakTUBHBIX H30TOIOB.
BeckoHTaKTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPBHI.

bunonspHble TpaH3UCTOPBHI.

Bopuc CemenoBuu Skobu — Gu3uk U u300peraTeb.

Bennuaiinme oTKpbeITUS (PU3HKH.

Bunpl anekrpudeckux paspsaaoB. DIEKTPHUUECKUE Pa3psAIbl HA CIIyKOe derIoBeKa.
Bnusinue neektoB Ha Qpu3nyeckue CBONCTBA KPUCTAILIOB.

BceneHnHas u TeMHas MaTepusl.




INanuneo Nanuiieid — OCHOBATENb TOYHOT'O €CTECTBO3HAHUS.
["onorpadus u ee npuMeHeHHE.

JIBrKeHUeE Tesa IEpeMEHHON MacCChl.

Judpakiuus B HAIIEH KU3HU.

Kuakue KpucCTayuibl.

3akonbl Kupxroda asis aJIeKTpruiecKou meru.

3aKOHBI COXPAHEHUS B MEXAHUKE.

3HayeHue OTKpbITH [ amuest.

Urops Bacunseuy KypuatoB — ¢u3uk, opraHu3aTop aTOMHOM HayKU M TEXHHUKH.
Hcaak Hpi0TOH — co3aaTens KjIacCuuecKoil PU3UKu.
Hcrionb30BaHuE JIEKTPOIHEPTUH B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTHKHU dJIEMEHTAPHBIX YaCTHII.
KoHcTpykiimonHasi IpOYHOCTh MaTepuaia 1 €€ CBsI3b CO CTPYKTYPOH.
KoHcTpykuus 1 BUIBI JIa3€pOB.

Kpuosnekrponuka (MUKpPOIJIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUHU U UX UCIIOIb30BaHUE.

Jleonapno na Bunuu — yueHslil 1 1300peTaTesb.

MaruuTtHble u3MepeHus (MIPUHIUIBI IOCTPOEHUS IPUOOPOB, CIOCOOBI U3MEPEHNS MAarHUTHOT'O IOTOKA,

MarHUTHON MUHJIYKIUH).

Maiikn ®@apaneit — co3aTenb yueHus 00 3JIeKTPOMarHUTHOM IIOJI€.
Makc ITnask.

Metoa MeUeHbIX aTOMOB.

MeTop1 HAOMIOEHUS U PETUCTPALIUU PATUOAKTUBHBIX M3IYyY€HUN U YACTHIL.
Meroas! onpeieneHus INIOTHOCTH.

Muxaun BacunbeBud JIOMOHOCOB — yUY€HBIN SHUUKIJIONEIUCT.

Mogenu aroma. OnsiT Pezepdopna.

MonexkyJsipHO-KHHETHYECKas TEOPUS UICAIBHBIX Fa30B.

MonHus — ra30BBIN pa3psa B IPUPOJHBIX YCIOBUSX.

HanoTexHonoruss — MeXAUCHUIUIMHApHas 00JacTh GyHIaMEHTAIbHOW U MPUKIIAAHON HAYKU U
TEXHUKHU.

Huxomna Tecna: sxu3Hb U HEOOBIYAMHBIC OTKPBITHS.

Huxkonaiit Konepauk — co3gaTesp reIMoleHTPUYECKON CUCTEMBI MUPA.
Hunbc bop — onuH u3 co3aareneit COBpeMEHHON (PU3UKU.
Hyxneocunres Bo BeeneHHou.

OO0BsicHeHHe POTOCHHTE3A C TOUKH 3peHHs (PU3NKH.

OnTuueckue ABJIECHUS B IPUPOJIE.

OTKpBITHE U TPUMEHEHNE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJUMOCTH.
IlepeMeHHBIN 2JIEKTPUYECKHM TOK U €ro IPUMEHEHHE.

[Ina3zma — 4eTBepTOE COCTOSTHUE BELIECTBA.

[Tnanetsl COTHEYHOMN CUCTEMBI.

ITomynmpoOBOTHUKOBBIE JATYUMKH TEMIIEPATYPHI.

[TpuMeHeHne )KUIKUX KPUCTAJUIOB B IIPOMBIIIIIEHHOCTH.

IIpuMeHeHne AEpHBIX PEaKTOPOB.

[Tpupona dpeppomaraeTusma.

[TpoOGnembl 5K0JIOTHH, CBA3aHHBIE C UCIIOIB30BAHNEM TEIUIOBBIX MAIIIMH.
IIpou3BOACTBO, Ilepeaada U UCIOJIb30BAHUE DIIEKTPOIHEPIUU.
[Tpoucxoxnenne ColHEYHON CUCTEMBI.

[Tee3031exTpuueckuii 3phekT ero npumMeHeHue.

Pa3Butne cpencTs cBs3M U pajyo.



PeakTuBHbBIE IBUTATENN U OCHOBBI pa0OTHI TETIJIOBON MAIIMHBL.

PenukroBoe uznyuenue.

Pentrenosckue siyun. Mcropust otkpsitusd. [Ipumenenue.

Poxnenue u 3Bomronus 38e31.

Ponp K.3. [InoikoBCKOTO B pa3BUTUM KOCMOHABTUKHU.

CBeT — 21eKTpOMarHuTHas BOJIHA.

e Cepreii [IaBnoBuu KoposeB — KOHCTPYKTOpP U OPraHU3aTOP MIPOU3BOJICTBA PAKETHO-KOCMUYECKOM
TEXHUKH.

e  Cuibl TpeHHUS.

e (CoBpeMeHHas CIIyTHUKOBAsI CBSI3b.

o CoBpemeHHas Qu3nyeckas KapTHHA MHpA.

e  CoBpeMEeHHbIE CPEACTBA CBA3H.

ComnHle — UCTOYHUK )KM3HU Ha 3eMIie.

Tpanchopmaropsl.

VYabpTpa3Byk (10ayYeHUE, CBONCTBA, IPUMEHEHHUE).

VYipaBisieMbli TEPMOSICPHBIN CHHTE3.

YckopuTenu 3aps>KEHHBIX YaCTHIL.

®u3uKa 1 My3bIKa.

duznyecKue cBOMCTBA aTMOC(EPHI.

DOTOIIEMEHTHI.

dotorpdext. [Tpumenenune seaenus hororddexra.

Xanc Kpuctuan Opceres1 — 0CHOBOIIOJIOKHUK 3JIEKTPOMAarHeTu3ma.

YepHbl€ IBIPHI.

[Ixana 371€KTpOMarHUTHBIX BOJIH.

DKoJoru4YecKue MpooIeMbl U BO3MOXKHBIC ITYTH UX PEILICHHUSL.

DNeKTpOHHAs MPOBOAUMOCTh MeTaIoB. CBEpXIPOBOAUMOCTb.

Omunii Xpuctrnanosud JIeHI — pycckuil pU3HK.

3. OBPA3OBATEJIBHBIE TEXHOJIOT'MA
3.1. Oopa3oBaTesbHbIe TEXHOJOTHH NPH MPOBEIEHUH JEKIUH

No Tema Buasr mpuMmeHsieMbIx 00pa3oBaTeNbHBIX TEXHOIOTHIA Ii(;z;o

1 2 3 4

BeexeHie HUKT-Texuomorun, Hpo6neMVHLIe JICKIUH, JICKIIUU- 2
BU3yaJu3alii, MyJIbTUMEINITHbIE PE3EHTAlUU

1 Mexannka HUKT-TexHomornu, Hp06JIeM3{LIe JICKIAH, JIEKIIUH- 8
BU3yaJM3alll, MYJIbTUMEAUNHBIC TPE3EHTANHI

2 Monekynspras puzuka.  [MKT-Texuonoruu, [IpobreMHbIe TeKIIHH, TEKIIAN- 6
TepmonnHamuka BU3yaJu3alii, MyJIbTUMEINITHBIE PE3EHTAUU

3 PrexrpommHamuKa NKT-Texuomornm, HpO6J'IeME-II)Ie JICKIIUH, JICKIINH- 10
BU3yaJu3alii, MyJIbTUMEINITHBIE PE3EHTAIlUU

4 Onmuxa HUKT-Texuoorun, Hpo6neMvae JICKIIH, JICKIIUU- 6
BU3yaJU3aluU, MyJIbTUMEIUINHBIE IPE3CHTALUU

5 JJ1eMEHTHI KBAaHTOBOU UKT-Texnonoruu, [IpobreMHbIe TEKITUH, JISKITH- 5
buznKu. BU3yaJU3aluU, MyJIbTUMEIUINHBIE IPE3CHTALUU

6 [DBosomis BeeserHoii HUKT-Texuoorun, Hpo6neMvae JICKIIUH, JIESKIUU- 4
BU3yaJM3allii, MyJIbTUMEINITHBIE PE3EHTAIUN

Wroro o xkypcy] 38




3.2. O6pa3oBaTe/ibHbIE TEXHOJIOTUH NP MPOBEAEHUH MPAKTUYECKHUX 3aHATHI (J1aDOPATOPHBIX

pador)
Kon-
No Tena Busl npuMeHseMbIX 06pva30BaTeJIBHLIX BO
TEXHOJIOTUI 4aco
B
1 2 3 4
1 MexaHmKa CemuHapckue 3aHsATHsI, pa300p pereHus 3
3a/1a4, JJabopaTopHbIC PaOOTHI
5 MornexymsipHas puznka. CemuHapckue 3aHATHS, pa300p pereHus 6
Tepmoaunamuka 3anad, 1abopaTopHble pabOThI
3 DIEKTpOMHAMHKa CemuHapckue 3aHATHS, pa300p peleHus 10
3anad, 1a00paTopHbIe PabOTHI
4 DneMEHTHI KBAaHTOBOM CeMmuHapckue 3aHATHS, pa300p pereHus 6
bu3uKu 3a/1a4, JJabopaTopHbIe PabOTHI
5 Ortuka CeMuHapckue 3aHsATHS, pa300p pelieHus 9
3a/1a4, J1JabopaTopHbIC PabOTHI
. CeMuHapckue 3aHsATHS, pa300p pelieHus
6 IBOITIONMs BCeNSHHOH. 3a/1a4, JIabopaTopHbIC PabOTHI 8
Hroro no xypcy 40

4. YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI JUCHUIIJINHBI

4.1. MaTtepuaJibHO-TeXHHYecKas1 0a3a, He00X0AUMAs 1JIsl OCYIIeCTBIEeHUSA
00pa3oBaTeILHOIO NMPoIecca MO JUCUMILIHHE

Kabuner ¢usuku, yn. Jumutpona, 200, ayx. 404

Crnenuanu3upoBaHHas MeOelb U CUCTEMbl XpaHEHHUs (JI0CKa KJIACCHAsl, CTOJI U CTYJl yUHUTEJs,
CTOJIBI U CTYyJbsl YUYEHHYECKHE, MKa(bl Ui XpaHEHUS YYEOHBIX MOCOOHMH, CHCTEMBI XpPaHEHHS
TaOJIUI] ¥ TUTAKaTOB);,

TEXHUYECKHE CcpeacTBa oO0ydeHus (paboyee MECTO YUMTeNs: KOMIIBIOTEp YUHTes,
BUJICONIPOEKTOP, IKpaH, nurieH3noHHoe [10);

J€MOHCTPALlMOHHbIE  Y4eOHO-HarlIsggHble TOCOoOMs (KOMIUIEKTBI CTEHJIOB, TaOJIMIIbI
JeMOHCTPAIIMOHHBIE, TOPTPETHI BBIAAOIINXCS (PU3UKOB);

71a00paTOPHO-TEXHOJIOTHYECKOe 000pyaoBaHue (JabopaTopHble HaOOpbI, HAOOPHI IS
MIPaKTUKYMOB, KOMIUIEKTHI JJAOOPATOPHBIX MPUOOPOB, KOMIUIEKTHI IEMOHCTPALIMOHHBIX TPUOOPOB).

Hepeqeﬂb l-[eOﬁXOI[I/IMOl"O MporpaMMHoOro odecreyeHu

e Oneparronnas cuctema Microsoft Windows 10

e [laker mporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBoOomHOe mporpaMMHOe oOecrieueHue, He
OrpaHUYEHO, 6ECCPOUHO)

e Uurepner Opaysep Google Chrome (6ecruiaTHoe porpaMMHOe oOecrieyeHre, He OrpaHudeHo,
0eccpouHo)

e K-Lite Codec Pack — yHuBepcanbHbIii HA0Op KOJECKOB (KOAWPOBIIUKOB-ICKOANPOBIINKOB)
YTWIAT JUIA MPOCMOTpa W 00pabOTKH ayauo- W Buaeo(dailyioB (OecruiaTHOE MPOTpaMMHOE
obecrieueHre, He OTPaHUICHO, OECCPOUHO)

e WinDjView — mporpamma mns mpocmotpa ¢aitnoB B ¢opmare DIV u DjVu (cBobomHoe
porpaMMHoOe obecrieueHue, He OrpaHUYeHO, OECCPOYHO)

e Foxit Reader — mnpukiagHOe HpPOrpaMMHOE OOECHeUeHHE Ui MPOCMOTPA IJIEKTPOHHBIX



nokyMeHTOB B cTanmapre PDF (GecrmatHoe mporpamMmmHoe oOecriedeHue, He OTrpaHH4eHO,
0eccpouHo)

5. IEPEYEHb OCHOBHOM 1 g[Ol'[OJIHI/ITEJII)HOﬁ YUEBHOM JIUTEPATYPBI,
HEOBXOJIMMOMU JJIA OCBOEHUA JUCHUITJINHBI

5.1. OcHoBHasi JMTEpaTypa

1. ®upcos, Anekcanap Bukroposud. Ousuka st IpopecCHii U CHeNUAIbHOCTEH TEXHIUECKOTO U
€CTeCTBEHHOTO-Hay4yHOro Mpodwmiell : y4eOHHMK [UIs HCIOJNB30BaHUS B Y4EOHOM Ipoliecce
obpazoBatenbHbIx yupexaeHuid CI1O Ha Ga3e ocHOBHOro 001Iero 00pa3oBaHusi C MOTYYEHUEM CPEIHETO
obuiero oopasosanusi / A. B. @upcos ; nox pexakimeii T. Y. Tpodumoroii. - 4-¢ uz., crep. - Mocksa :
Axkanemus, 2019. - 350 c. : un., Ta6u. - (Ilpodeccrnonansuoe o6pazoBanue. OO1IE00pa3oBaTEIIbLHBIC
mucuuruinabl). - ISBN 978-5-4468-7892-5

2. TpodumoBa, Taucust iBanoBHa. Pu3uka yis npodeccuii U CenuaibHOCTeH TEXHUYECKOTO 1
€CTeCTBEHHO-HAYYHOTO TIPOQmIIei : COOpHUK 33/1a4 : yueOHOE TIOCOOKE /ISl MCTIONIb30BAHUS B y4eOHOM
nporiecce oopazoBarelbHbIX opranu3aiii CI1O Ha 6a3e OCHOBHOTO 0O0IIIEro 0Opa30BaHMs C IMOYYCHUEM
cpenrero obmiero oopazosanms / T. W. Tpodumosa, A. B. ®upcos. - 2-¢ u311., crep. - Mocksa : AKaneMmus,
2018. - 286 c. : mn. - (IIpodeccnonansroe oOpazoBanue. OOmE0Opa3oBaTEbHBIC TUCIUILIHHEI). - ISBN
978-5-4468-6583-3

3. KpaBuenko, H. HO. ®wusuka : yueOHUK U MPAKTUKYM IS CPEIHETO MPOPECCHOHATHLHOTO
obpazoBanus / H. }0. KpaBuenko. — Mocksa : M3marensctBo HOpaiit, 2023. — 300 c. —
(ITpodeccnonansuoe obpazopanue). — ISBN 978-5-534-01418-1. — Tekct : 31IEKTPOHHBIN //
OopasoBarenbhas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/512690

4. Kanamnukos, H. I1. ®u3nka : ydeOHUK U MPAKTUKYM JAJISI CPETHETO MPOo(deCcCHOHATBLHOTO

obpaszoBanus / H. I1. Kanamnukos, C. E. MypaBbseB. — 2-e u3n., nepepad. u gon. — Mocksa :
WznarensctBo HOpaiit, 2023. — 496 ¢. — (IlpodeccuonansHoe odpazoBanue). — ISBN 978-5-
534-16205-9. — Tekcr : anekrponHbiii // OOpa3soBarensHas tiatdopma HOpaiir [caiit]. —

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

5.2 JlonoTHUTeIbHAS JIATEPATYPa

Tpodumona, T. 1. PykoBoacTBO K pelieHuto 3ajad no Gusuke : yuedbHoe nocodue A CpeHero

npogeccuonanbHoro obpasosanus / T. U. TpodpumoBa. — 3-e u3a., ucnp. u gon. — Mocksa :
WznarensctBo HOpaiit, 2023. — 265 ¢. — (Ilpodeccuonansruoe odpazoBanue). — ISBN 978-5-
534-15474-0. — Texkcr : anektpoHHbiii // OOpasoBarenvHas tiatdopma HOpaiir [caiit]. —

URL: https://urait.ru/bcode/511597

5.3 Ilepuonnyeckue u3IaHusA

1. Bectouk MockoBckoro yHuBepcurera. Cepus 03. @wusmka. Acrponommsa. — URL:
https://dlib.eastview.com/browse/publication/9085

5.4. Tlepeuenb pecypcoB HMH(GOPMAIMOHHO-TEJEKOMMYHHUKANMOHHON ceTn «UHTepHET,
HEO00XOAMMBIX [IJIsl OCBOCHUS M CIUIINHbBI

JIeKTPOHHO-0MOMoTedHbIe cucTeMbl (IBC)

1. O6pasosatensHas miardopma «FOPATITY https://urait.ru/
2. ObC «YHUBEPCUTETCKA BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/



https://urait.ru/bcode/512690
https://urait.ru/bcode/530614
https://urait.ru/bcode/511597
https://dlib.eastview.com/browse/publication/9085
https://urait.ru/
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
IIpodeccnonanbHblie 02361 JTAHHBIX

1. BupryaneHblii uwmTaneHBIM 3am  Poccuiickod rocymapcTBeHHoW — OmbOnmuoreku  (PI'B)
https:/Idiss.rsl.ru/;

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

3. HanmonaneHast ayiekTpoHHast oubnroreka https://rusneb.ru/;

4. IMpesunenrckas oubmuoreka um. b.H. Enpuuna https://www.prlib.ru/;

5. VuuBepcurerckas uadopmarmonnas cuctema POCCHS (YUC Poccust) http://uisrussia.msu.ru/;
6. "Jlextopuym TB" - Buneonekun Beaynmx JiektopoB Poccun http://www.lektorium.tv/

I/IHq)OpMaIII/IOHHbIe ClIpaBOYHbIE€ CUCTEMbI

1. Koncynbrant Ilmoc - crmpaBouHast mpaBoBasi cHcTeMa (ZOCTYN IO JIOKQJIBHOM CEeTH C
KOMITBIOTEPOB OMOIMOTEKH)

Pecypcel ¢cBOOOIHOrO JIOCTYIIA

1. KubepJlenunka http://cyberleninka.ru/

2. MuHHCTEPCTBO HayKu u BBICIIIETO oOpa3oBaHus Poccuiickoit ®enepannu
https://www.minobrnauki.gov.ru/;

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

4. ®denepanbHbii moptan "Poccuiickoe oopasosanue http://www.edu.ru/;

5. Enunas kosuiekus nupoBeix oOpa3zoBareibHbIX pecypcos http://school-collection.edu.ru/ .

6. IIpoext 'ocynapcTBeHHOTO HHCTUTYTA pyccKoro si3pika uMeHu A.C. [Tymkuna "O6pa3oBanue
Ha pycckom" https://pushkininstitute.ru/;

7. CnpaBo4HO-uH(pOpMaMOHHKIN opTan "Pycckuii si3p1k" http://gramota.ru/;

8. Ciry»0a TeMaTH4eCKUX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

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

10.06pa3oBarenbHbIi moptan "Yueda" http://www.ucheba.com/.

CoOcTBeHHBIC JJICKTPOHHBIC 00pa3oBaTenbHbIe M HHpopManuoHHbIe pecypesl Kyol'yY

1. DnexrponHsIil kKaTanor Hayunoi 6udnmmnorexkn KyoI'yY http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas OnbaroTeka TpyaoB yaeHbx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTKpBITas cpeia MOAYIIBHOTO AMHaMu4eckoro oOyuenns Kyol'y

https://openedu.kubsu.ru/

4. baza yyeOHBIX MJIaHOB, y4€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIuKauil 1 KoHdepeHuni
http://infoneeds.kubsu.ru/

6. METOAUYECKHUE YKA3AHUSA JJISI OBYUYAIOHIUXCSA IO OCBOEHUIO
JANCHUTTJIUHBbI

3a50roM yCrenrHoro OCBOCHHs yueOHOro Kypca «Du3nkay siBIsieTcs OCeIeHUE TEKITMOHHBIX
Y MPAKTUYECKUX 3aHATHH (J1Ta00OpaTOpHBIX pabOT), TaK KaK MPOIMYCK OHOTO, a TeM 00JIee HEeCKOIbKUX
3aHSATUN MOKET OCJIOKHHUTH OCBOEHHUE Pa3/elioB Kypca. Ydamiuecs JUisl MOJHOLIEHHOTO OCBOEHUS
JIOJDKHBI COCTABJISATH KOHCTIEKTHI KaK TIPH MPOCIYIIHBAHUHT €TO TEOPETHIECKON (JICKIIMOHHOW ) 4acTH,
TaK ¥ MPU MOATOTOBKE K MPAKTUYECKUM 3aHATUSM. JKemaTenbHO, YTOOBI KOHCHEKTHI JEKIUN U
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CEMHHAPOB 3alHCHIBAINCH B JIOTHYECKON ITOCIIEIOBATEIILHOCTH U3YYEHUsI Kypca U COJEPIKAJNCh B
OJHOH TeTpaau. ITo o0ecreyuT OoJiee MOJHYIO MOArOTOBKY KaK K TEKYILIUM YUeOHBIM 3aHATHSIM, TaK
Y CECCHOHHOMY KOHTPOJIIO 3HAHHH.

B xonme nexmmii mpemopaBaTellb M3JIaraeT M Pa3bACHSAET OCHOBHBIC, HAaMOOJEE CIO0XKHBIC
MOHSATHA TEMbI, @ TAaKKe CBS3aHHBIC C HEH TEOPETUYECKUE M IPAKTUYECKHE IMPOOIEMBI, JaeT
PEKOMEHALNU Ha CEMHHAPCKOE 3aHATHE U YKa3aHUS Ha CAMOCTOSTENIbHYIO padoTy.

[pakTrueckue 3aHATHA (TaOOpaTOPHBIE Pa0OTHI) 3aBEPILAIOT H3yYEeHUE HANOO0JIee BaYKHBIX TEM
y4eOHOM TUCHUIUIMHBI U CITYXKaT JUIs 3aKpETUICHHUS N3Yy4€HHOI0 MaTepHara.

JunakTruyeckue ey IpakKTHISCKUX 3aHATHH (71abopaTopHBIX padoT):

- yriayOJsieHue, CUCTeMaTH3aIHs ¥ 3aKpeTJIeHUEe 3HaHUH, PEBPAILICHNE UX B YOCKICHUS;

- IpOBEPKa 3HAHUIA;

- IPUBHUTHE YMEHUI U HABBIKOB CAMOCTOATEIBHOM pabOThI ¢ Y4€OHHUKOM, CTAaThE! U TIp.;

- pa3BHUTHE KYJbTYpHl peud, (OPMHUPOBAHHE YMEHUS apryMEHTHPOBAHO OTCTAMBATh CBOIO TOUKY
3peHHsI, 0TBE€YAst HA BOIIPOCHI APYTHX CTYACHTOB U MPENOaBaTes;

- YMEHHE CITyIIaTh IPYTUX, 33]]aBaTh BOIIPOCHL.

B 3aBHCHMOCTH OT CTEIIEHN aKTUBU3AIIMU MHEMHYECKOM MIIN MBICITUTEIEHOMN JIESTEIbHOCTH
CTY/IEHTOB (DOPMBI OPraHU3ALUN CEMUHAPCKUX 3aHATHI MOKHO Pa3/eiuTh Ha JBa TUIIA!

1) penpoIyKTUBHBIN U 2) POYKTHBHBIH.

PenpoayKTHBHBIA THN OpraHU3aLUM 3aHATUS TPEAIOaraeT, MPEeKaAe BCEro, aKTHBU3AIHMIO
MHEMHYECKUX CHOCOOHOCTEH cTyaeHTOB. OHU JOJDKHBI 3alIOMHUTH M MIEPECKa3aTh OMpEaesICHHBIN
y4eOHBIII MaTepuas Ha OCHOBE Marepuayia JeKIMH WiIM Y4eOHUKOB. I[IpOAyKTHBHBIM THII
OpTraHU3aINH 3aHATHUS TPEANOJIaraeT aKTHBU3AIMIO MBICIUTEIFHBIX CIIOCOOHOCTEN CTYAeHTOB. OHU
JOJDKHBI CPAaBHUTb, TIPOAHATIM3HUPOBATH, 0000IIUTH, KPUTHYECKH OLIEHHUTH, CACTATh YMO3AKIIOUCHHE
Ha OCHOBE YCJIBIIIIAHHOTO WJIM IIPOYUTAHHOTO MaTepHaa.

Bun (hopma) mpakTHdecKux 3aHATHH (J1aOOpaTOPHBIX PabOT) OMpenersieTcss CoaepKaHueM
TEMBbl, yYPOBHEM IOJIOTOBKH CTYIEHTOB JaHHON TPYNIbl, HAmpaBIeHWEM M TpoQuieM HxX
MOJrOTOBKH, HEOOXOIMMOCTBIO YBSI3aTh IIpENoJaBaHUe Y4eOHOW JMCHUIUIMHBI C JAPYTUMH
IMCUUIUIMHAME, U3y4aeMbIMH CTyJeHTaMu. Buj ceMmHapa mpu3BaH criocoOCTBOBaTh Hambolee
MOJTHOMY DACKpPBITUIO COJCpKaHUsI M CTPYKTYPbl OOCY)XJaeMoll Ha HEM TeMbl, OOECICYUThH
HanOOJIBIIYI0 AKTHBHOCTH CTYJICHTOB, PEIICHHE TO3HABATEIBHBIX M BOCIIUTATEIFHBIX 3a/1a4.

HauOonee pacnipocTpaHeHHOM (popMO MPAKTUUECKUX 3aHATHH 1O (PU3UKE SBISAETCS pelIeHue
pacueTHbIX 3a/1a4. Tak Kak 3TO OJMH U3 IPHEMOB 00yUYESHHS, TOCPEICTBOM KOTOPOTO 00eCTIeunBaeTCs

6osee rIyOOKOE U TOJIHOE YCBOCHHME y4eOHOro marepuaja Mo JUCLUIUIMHE, TO OH 3aHMMAET B
¢uznyeckoM 00pa3oBaHWU BaKHOE MecTO. UTOOBI Ka4eCTBEHHOTO OCBOUTH INPEIMET, U3yUCHHE
TEOPETUYECKOTr0 MaTepuaia JOKHO COYETAThCS C CUCTEMAaTHUECKUM pPEIIEHUEM Pa3InYHbIX 3aj1ay.

JlaHHBII Kypc pa3BUBAET Y YUaIUXCsl YMEHHE PelIaTh TEOPETUYECKHIE U pacueTHBIE 3a/1a4H, a
TaKkXke OOIMe WHTEJUIEKTyaJbHble YMEHMS M HaBBIKM —  aHAJIU3UPOBATh, KOHKPETU3UPOBATH,
0000111aTh, TPUMEHSTH IPUEMbI CPAaBHEHMS.

Pemenue 3amau cnocoOCTBYET OCO3HAHUIO YYalIUMUCS CBOEH COOCTBEHHOM N€ATENbHOCTH,
o0ecIIeYnBaeT X CaMOCTOSITEIbHOCTh U aKTUBHOCTH, ()OPMHUPYET YMEHUS IPUMEHSTH TOJTyYCHHBIC
3HaHUS B HECTAH/IAPTHBIX, TBOPUYECKHX 3a/1aHUAX. Y CTYJIEHTOB TaK)K€ BOCIIUTHIBACTCS TPY0II00HE,
[EJICyCTPEMIICHHOCTb, Pa3BHBAETCS YYBCTBO OTBETCTBEHHOCTH, YIMOPCTBO M HACTOWYMBOCTH B
JOCTH)KEHUH TOCTaBJICHHOW Iienu. B mpomecce pemieHust 3agad peam3yroTCsl MEXIIpeIMEeTHbIE
CBSI3W, YTO TMO3BOJISIET yJaITUMCS TOIYyYaTh [EIOCTHOE NpEACTaBICHNE 00 OKPYXKAIoIIeM MHUpE C
LEJIbI0 MCTIONIb30BaHMsI €ro B JalbHeimell xu3Hu. MHTerpauus ¢ TeMu MpeaMeTaMu, KOTOpbIe
KaXyTCsl CTYACHTaM JOCTaTOYHO TMPUBJIEKATEIbHBIMH, ITO3BOJISIET YCHEIIHO TOBBIMIATh HHTEPEC K
(Gu3MKK ¥ pa3BUBAaTh MOTHBAIMIO €€ n3ydeHus. IHTerpupoBaHue ¢ NPUKIAIHBIMU AUCHUIUIMHAMU
pacKpbIBaeT BO3MOXHOCTH MPAKTHYECKOTO TIPUMEHEHHUS IPHOOPETAEMBIX 3HAHUH.

CamocrosaTenbHass  paboTa  yuammxcs — sBsieTcs — BakHedmed  Qopmoil  ydeOHO-
Mo3HaBaTeNbHOro mpouecca. Llenb 3amaHuil 11 camMOCTOSTENbHON paboThl — 3aKpenuTh U
paclIMpuTh 3HAHMS, YMEHUS, HaBBIKU, NPUOOPETEHHbIE B pE3yabTaTe W3YYEHUS AUCUUIUINHBL;



OBJIaIETh YMEHHMEM MHCIIOJb30BaTh IIOJYYEHHbIE 3HAHMsS B IPAKTUYECKOM paboTe; IMOIy4UTh
MIEPBUYHBIE HABBIKU MPO(HECCHOHAIBHOM JeSITeIbHOCTH.

3agaHus 17151 CaMOCTOSTENIbHONU paOOThI BBIMOIHAIOTCS B MIUCbMEHHOM BUJIE BO BHEAYIUTOPHOE
Bpems. Pabora 0KHA HOCUTH TBOPYECKHMH XapakTep, NMPH €€ OLEHKE MPEernoJiaBaTeib B MEPBYIO
ouepesib OLEHUBAEeT 00OCHOBAaHHOCTh U OPUIMHAJIBHOCTh BBIBOJIOB. B muchbMeHHOMN paboTe 1o teme
3aJJaHUs YYaIIMHCS JIOJDKEH IOJHO M BCECTOPOHHE PACCMOTPETh BCE ACHEKThI TEMBI, YETKO
copMynIHpoBaTh U apryMEHTHPOBaTh CBOK IO3UIMIO IO MCCIeNlyeMbIM BompocaMm. BeiOop
KOHKPETHOTO 3aJlaHus JJs CaMOCTOSTEIbHOH pabOThl MPOBOAUT MPENOAABATENb, BEIYIIUH
IIPAKTUYECKHE 3aHATHS B COOTBETCTBUU C IIEPEYHEM, YKA3aHHBIM B IJIaHAX MPAKTUYECKUX 3aHATHUI.

Obwue npasuna 8bINOIHEHUS NUCLMEHHBIX PAOOm

Ha mepBoM 3aHATHM CTYICHTHI JOJKHBI OBITH NPOMH(GOPMHPOBAHBI O HEOOXOAWMOCTH
COOJIFOJICHUSI HOPM aKaJIeMUYECKOM 3THKM M aBTOPCKHMX IIpaB B Xoje oOydyeHus. B dacTHOCTH,
MPEJOCTABIISAIOTCS CBEICHUS:

- obmas nadopmarus 006 aBTOPCKUX MpaBax;

- MpaBUjIa HUTUPOBAHNS;

- npaBuiIa 0POPMIICHUS CChUIOK;

Bce nmMeromnyiecst B TEKCTE€ CHOCKH THIATEIBHO BBIBEPSIOTCS M CHAOKAIOTCS «aJipecamm.

Henonyctimo BKIItoYaTh B CBOIO paboTy BBLICPIKKH U3 pabOT APYrHX aBTOPOB O€3 yKazaHUs
Ha 3TO, NePeCcKa3bIBaTh YyXKYyI0 paboTy OJIM3KO K TEKCTy 0e3 OTCBUIKHM K HEM, UCIOJIb30BATh YYyXKHE
uzaeu 06e3 yka3aHus IEpBOMCTOYHHUKOB (3TO KacaeTcs u MHpopManuu, HaiineHHoi B laTepHere). Bee
Ccllyyau MjiaruaTa J0JKHbI ObITh UCKIIIOYEHBI.

CHucoK WMCTONBb30BaHHON JUTEPATyphl JOJDKEH BKIIOYATh BCE HMCTOYHUKH WH(POpPMAINH,
U3yYeHHbIE M NpOpabOTaHHBIE CTYJIEHTOM B IPOLIECCE BBINOJHEHHsSI pabOThl, M JIOJKEH OBITh
cocraBieH B coorBerctBuM ¢ ['OCT P. 7.0.5-2008 «bubnuorpadpuueckas ccouika. OOuume
TpeOOBaHUS U MTPaBUIIA.

W3ydyenne oOmieoOpasoBarenpbHOW  y4eOHON  muctuiumHbl  «®Du3uka»  3aBepriaetcs
NoJiBeICHHEeM HTOroB B (opme audQepeHIUpPOBaHHOIO 3ayeTa B paMKax [POMEKYTOYHOH
arrecrauuu cryaeHToB B mpouecce ocBoeHus OIIOII CIIO c¢ nmomydyeHueMm cpegHero ooOuiero
obpazosanus ([IIICC3).



7

OIEHOYHBIE CPEACTBA AJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. Kputepuu oneHKHU 3HAHUH

OreHka

bamn

O00011IeHHasT OLIEHKA KOMIIETEHIINHT
(2-5 6anoB)

«HeynosierBopu
-TE€JILHOY -
HYJIEBOU YpOBEHb

2 6ayuia

OOy4aromuiicss He OBIIAJCN OIEHUBACMOW KOMIICTCHIIMEH, HE PAaCKphIBACT
CYITHOCTH TIOCTaBIIEHHOW Tpobiembl. He yMeeT MpuMeHATh TE€OpeTHIECKe
3HaHWS B PEUICHUM TIPAaKTUYeCKOW cutyanuu. Jlomyckaer ommOKkud B
MIPUHAMAEeMOM peIIeHNH, B padoTe ¢ HOPMATHBHBIMH JTOKyMEHTaMH,
HEYBEPEHHO 00OCHOBBIBACT IOJYYCHHBIC PE3YJIbTaThl. MaTepHral nu3araercs
HEJOTHYHO, 0€CCUCTEMHO, HEZJOCTATOYHO TPAMOTHO.

«Y TOBIIETBOPUTE
bHO) - TIOPOTOBBIH
YpOBEHb

3 6amwta

OOyuaromuiics ocBoms 60-69% oleHUBacMON KOMIICTCHIIUH, ITOKa3bIBACT
VIOBJICTBOPUTEIBHBIE 3HAHUS OCHOBHBIX  BOIPOCOB  IPOTrPAMMHOTO
Marepuanga, YMEHHs aHalW3UpOBaTh, JeNaTh BBIBOABI B  YCIOBHAX
KOHKPETHON CHTyallMOHHOW 3afaud. V3maraer pemieHHe MpOOIEMbI
HEJ0CTAaTOYHO MOJIHO, HETIOCIEA0BATENbHO, JOMTYCKAeT HETOYHOCTH.
3arpynHseTca Jo0Ka3aTeIbHO 00OCHOBEIBATH CBOH CYXKICHHUSL.

«Xopomoy -
0a30BbIil yPOBEHB

4 Gayuta

O6yuatomuiicss ocBoun 70-89% omeHUBacMOil KOMIIETEHIIMH, YMEET
NPUHAMATh TEOPETHYECKUE 3HAHHUS W IMOJYYCHHBIH MPAKTHYECKUI ONBIT B
PEIICHUU TPAKTUYCCKOH CUTyalluu. YMelo paboTaeT ¢ HOPMATHUBHBIMHU
JOKYMCHTaMHu. YmMmeer ApPryMmeHTUpPOBaTh CBOU BbBIBOJAbl W MPUHHUMATH
CaMOCTOSITEbHBIC PEIICHHS, HO JIOMTYyCKAEeT OTJeNbHBIE HETOYHOCTH, KaK I10
COZIePXKAHUIO, TaK

1 110 YMEHUIO, HABBIKaM Pa0OTHI C MMOCTABICHHOM BOIIPOCOM.

«OTINYHOY -
HPOJBUHYTBIN
YPOBEHb

0aJIoB

OOyuaromuiicss ocBomn 90-100% olleHMBaeMOW KOMIICTCHLIUH, YMEET
CBSI3bIBaTh TEOPHUIO C MPAKTHUKOM, MPUMEHSATh MOJYYEHHBIM MPaKTHUYECKUI
OIIbIT, AaHAJU3UPOBATH, JACJIAaTh BbIBOAbI, INPUHUMATL CaMOCTOATCIbHBLIC
peuicHuA B KOHerTHOfI CUTyallu1, BBICKAa3bIBaTbhb H O6OCHOBBIB21TB CBOHU
cyxaeHus. JleMOHCTpUpyeT yMeHHWe BecTH Oecelpl, KOHCYIbTHPOBATh
rpaxaaH, BBIXOIUTh W3 KOH(DIUKTHBIX CHTyanuid. BrmameeT HaBbIKaMu
paboThl ¢ pemeHneM 3a7ad, MpUMepoB. BiameeT MUCEMEHHOW W YCTHOM
KOMMYHUKAIIUEH, TOTHYECKUM U3JI0KEHUEM OTBETA.

7.2. OeHOYHbBIE CPeACTBA JJIsA NPOBeeHHs TeKyIel aTTecTaluu
B nannom pasnesie npuBOASTCH 00pa3ubl OLEHOYHBIX cpeacTB. I1oHbIIT KOMILIEKT
OLICHOYHBIX CPEACTB NPUBOAUTCH B DOH/IE OLIEHOYHBIX CPEACTB.

Texymmii KOHTPOJIb MPOBOIUTCS B (hopMe:
- (ppoHTANBHBIIA Ompoc
- UH/IMBUIYAJIbHBIN YCTHBIM OIIPOC
- MMCHbMEHHBII KOHTPOJIb
- TECTUPOBAHKE IO TEOPETHUECKOMY MaTepraty
- IpaKkTU4ecKas (J1aboparopHas) padbora
- 3aIlIMTa BBITIOJTHEHHOTO 3a/IaHUsL.



7.2.1 IllpumMepHbIe TeCTOBBIE 3a1aHUA /s POBeIeHUs TeKylIel aTTecTaluu:

Cuny, ¢ komopoti 6ce mena NPUMALUBAIOMCS Opye K Opy2y, HA3bIBAIOM.

C A) cunoii TpeHus:

C b) cuioit ynpyrocty;

M B) rpaBuTannonHoii cuioit

Cuna 6cemuprnoco msacomeHus y8eiudumcs 6 2 pasd, eciu:

0 A) Maccy Kax/10ro U3 B3aUMOJCHCTBYIOUIUX TEJ YBEJIUYUTH B 2 pasa;
M b) maccy kaxxaoro u3 B3auMoJICHCTBYIOIIUX TeJl YMEHBIIUTH B 2 pa3a;
M B) maccy onHOTO U3 Ten yBeNIUYHUTh B 2 pasa.

FpaeumaquHHaﬂ NOCMOAHHAA 8 3AKOHE 6CEMUPHO2O MACOMEHUA 0bo3Hauaemcs u YucieHHo pasHa
B A) g=9,8 m/c?

C B) G=6,67-10 ** H - M%/kr?

B B) K= 400 H/m

Cuna ecemuproeo msaecomenus ymenvuwumes 6 100 pas, ecau:

M A) Tena conmu3uth Ha 100 MeTpoB;
[ b) Tena ynanuts na 100 MeTpos;
M B) paccrosinne mexay tenamu yBenuuuth B 10 pas.

7.2.2 TIpumepHbIe BONPOCHI LISl YCTHOTO 0IIPoca (KOHTPOJIbHBIX padoT)

JJ1sl IPOBe/IeHUs] TeKylIeil aTTecTaluu:

MexaHuKa — 3TO 4acTh (PU3UKH, KOTOpask H3y4aeT 3aKOHOMEPHOCTH MEXaHHUYECKOTO JIBHIKCHHS U
[IPUYHHBI, BHI3BIBAIOIINE WM U3MEHSIOIINE 3TO IBHKCHUE.

1) Mexanuueckoe osudicenue —

Paznenbl MeXaHUKU: KHHEMAaTHKA U IMHAMUKA. Yem onu omauuaiomes opye om opyea?

2) Mamepuanvhnas mouka —

3) Teno omcuema —

4)Cucmema omcuema —

TpaekTopusi — BooOpakaeMasi IMHUSI, COSAMHSIONIAs! TOJIOKEHHS MAaTepHAIbHOU TOYKH (Tela) B
ODKaIe TOCIeI0BaTeIbHbIC MOMEHTBI BPEMEHH.

5)I1epemewenue —

6)ITymo —

7)Yem onu omauuaromes opye om opyea?

8)Cropocmb —[? ] hopmyna

PaBHOMEpHOE NPSIMOJIMHEIHOE ABMKCHUE — JBIKCHUE, IPU KOTOPOM TEJIO EPEeMEaeTcsl
MOCTOSTHHOM 10 MOYJTIO M HATIPABJICHHIO CKOPOCTBHIO.

9)3axoH pasHoMepHO20 NPAMOTUHENHO20 OBUNCEHUS. POPMYIA

10)Ycxopenue —[? |dhopmyna

[IpsiMosMHEIHOE TBUKEHUE C TIOCTOSHHBIM YCKOPEHUEM.

11) 3axoH pasHoyCKOpeHHO20 NPAMOIUHENIHO20 OBUNCEHUL: (PopMYLa

12) Dopmyna ckopocmu npu pagHoyCKOPEeHHOM 08UNCEHUU. hopmyna

13) 3axon pasnozamedieHH020 NPAMOIUHENIHO20 OBUNCEHUSL: OopMYIa

[TpuMepHBIe BOMIPOCHI AJIsi KOHTPOJISI CAMOCTOSATEIILHOM PaObOTHI:

14) Dopmyna ckopocmu npu pagHo3ameONeHHOM O8UNHCEHUU. hopmyaa

[Teproanyeckoe ABUKEHUE — ABHIKCHUE, TIOBTOPSIOLIECECS YepPe3 PaBHbIC TPOMEKYTKH BPEMEHH.
Bupl nepronyuecknx ABMKEHUHN: BpalaTeIbHOE U KOJeOaTeIbHOE.

15) Yem onu omauuaromes opye om opyaa?



16) Ilepuoo —

17) Ilepuoo epawernust — pems 00H020 060POMA NO OKPYAHCHOCMU. hopmyna

18) Yacmoma epawenus —[? | popmyna

19) Huepyus —

20) Ilepswiii 3axon Hviomona —

21) Bmopoii 3axon Hviomona —[? | popmyna

22) Cuna — sexmopHas guzuieckasn eIuduna, sA81aI0uasacs Mepoll ...

23) Tpemuu 3axon Horomona —

24) Cuna msidcecmu — 2pasumayuoHias cuia, oeticmsyrowas Ha meno. [? Jgpopmyna

Cuna ynpyrocTu — cuiia, BOSHHUKAIOIIas IpH MaJIoi AeopMariui pacTsiKeHus (CxKaTus) Tena,

HaIrpaBJICHHAA MMPOTHUBOIIOJIO0XXHO CMCIICHUIO YaCTUII TEJIa IIpHU ,Z[e(bOpMaI_[I/II/I.

25) 3axon I'vka —[? Jghopmyna
26) Cuna mpenus —[? Jgpopmyna

7.3. OneHo4HbIe cpeacrea AJisi IPOBEACHUA l'[pOMC)KyTO‘lHOﬁ arTrecranuun

IIpomexyTodHast arTecTanys

dopma [ AO— JInunbie [Ipumepsr
aTTeCTALIH 3HaHUs YMenus OmBIT (BIAZETS) Ka4eCcTBa OLIEHOYHBIX
oOyuarorierocs CpeACTB
Kontpons Ornenka ymeHus OreHKa HaBBIKOB Ornenka Bompocsr:
KOHTPOHBHaH 3HAHUA IIOHUMATh JIOTHYECKOI' O CoCOOHOCTH IpujIararoT
pabota/Jlng- 0a30BBIX CHETNANTBHYIO COTIOCTABIICHUS U IPaMOTHO U cs
bepen MOJIOKEHUH | TEPMHUHOJIOTHIO XapaKTEPUCTUKH YEeTKO U3J1araThb
[POBaH-
bt 3aUeT B o0nactu 00BEKTOB MaTepHuan
ectecTBo3Ha- | OLIEHKA YMEHUS OLeHKa HaBBIKOB Ouenka 3anauu
HUS pemars JIOTUYECKOTO CMOCOOHOCTH HpUIIAraoT
TUIOBBIC 3aJa4l | MBIIIJICHUS TIPU IPaMOTHO U csl
B o0yactu peleHny 3a1a4 B YETKO U3J1araTh
npodeccuonans- | obmactu XOJ] peLICHUS
HOHI npodeccroHab- 3aja4 B
JeSITEIbHOCTH HOW JEATENBHOCTH | 00JacTH
npodecCHoHANb
HOU
JIeSITEIEHOCTH
u
apryMeHTHpPO-
BaTh
pe3yJIbTaThl

7.3.1. IlpuMepHbIe BONPOCHI 1JIsl IPOBEAEHUS MPOMEKYTOUHOI aTTecTanuu (Aud. 3auer)

1.  OcHoOBHBIE BUJIBI MEXaHUUYECKOTO JABIKEHHUA. 3aKkoHbI HhroToHA. 3aKoH BeemupHoro

TATOTCHUS.

o oA wN

WNuepuus. ueptHOCTH M ee Mmepa. Bec tenra. HeBecomocTs.

MaremaTHuecKuil U IpyKUHHBINA MasTHUK. KojeGaHus 1 BOJHBL
MounekynsipHo-KuHeTHYECKasl TeopHsl. bpoyHoBckoe nBmxenue. IlocrosiHHass ABoraapo.
VYpasuenue MeneneeBa-Kianeiipona. M3onpoueccs! 1 ux rpagukH.

Buabl MexaHn4eckor SHeprur. 3aKOH COXPaHEHHMS SHEPTUH. 3aKOH COXPAHEHUSI UMITYJIbCA.




10.

11.

12.

13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

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

29.

30.

31.
32.

ArperatHblie cocTosiHUA BemecTBa. Juddy3us B pa3muuHbIX cpefax. BiaxxHocTs Bo3ayXa.
3akoH Kynona. Onexrtpuueckoe mnone. HampspkenHocts. Cynepnozunus noned. JIuaum
HanpspkeHHOCTH. [ToTok HanpsyKeHHOCTH.

Pabora cun anekrpocratuyeckoro mnoisisd. Ilorennuman. CBsi3p MeXIy HaNpsHKEHHOCTHIO U
NOTEHLIMAJIOM. DKBUIIOTEHIIMAJIbHBIE [IOBEPXHOCTH.

JdnekTpukn B 3neKTpocTaThueckoMm mnose. [lonsipHble M HENoJIApHBIE JUAJIEKTPUKU.
[Tonsspu3zanus qUAIEKTPUKOB. DJIEKTpUUYECKas HHAYKIUA. [{usdnekTpuueckas IpOHUIIAEMOCTh
Y BOCIIPUUMYHBOCTb.

ITpoBoaHMKH B 3neKTpocTaTnyeckoM node. [loTennuan, HanpsyKEeHHOCTh, INIOTHOCTD 3aps/a.
OnexrpoeMkocTs. Kongencaropel. CoenuHeHMe KOHACHCATOPOB. EMKOCTB  IIIOCKOTO
KOHJCHCATOpa. JIEKTPUYECKOE 10JIE B KOHACHCATOPE.

DHEprus CUCTEMBI 3apsI0B. DHEPIHs 3apyKEHHOTO KOHACHCATOPA. JHEPTHUs 3JIEKTPUIECKOIO
OIS

ITocrossuHbIl  2nekTpudeckuii  Tok. 3akoH Owma. ConportuBienHue. CoennHeHUe
conpotusiieHui. 3akoH Jxoynsa-Jlenna.

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

BzaumopeiictBue TokoB. MaruutHoe nosie. MarauTHast HHIYKIIHS.

Cuia Amnepa. Cuna Jlopenua.

[eiictBue nosa Ha Tok. Cuna Ammepa. Teopema 0 HUPKY/SLUMM MarHUTHoOro nois. Ilose
IIPSIMOTO U KPYroBOI'O TOKOB. MarHMTHBIII MOMEHT KOHTYPa C TOKOM.

Cuna Jlopenna. /IBukeHue 4acTULIBI B OAHOPOJHOM MarHUTHOM IOJIE.

OnexkTpoMarHuTHas MHIyKOus. 3akoH Papanes. Bzaumnas unaykuus. CaMOMHIYKLHS.
Koadduuumentsr B3ammuoi wuHAYKIUH. WHAYKTHBHOCTh. HWMHIYKTUBHOCTH COJIGHOM[A.
Tpancdopmarop. DHEpPrus MarHUTHOTO TOJIS.

ITepeMeHHBIH 2IEKTPUYECKUN TOK. IHTYKTUBHOE, EMKOCTHOE M PEAKTUBHOE COITPOTUBIICHUS.
Bekropnas nunarpamma HanpsikeHul. 1lostHoe conpoTuBnenue. Pe3oHaHc HanpsiKeHU .
MonHOCTh B i€ IEPEMEHHOT0 TOKA. J[eMCTBYIOIIME TOK U HAIIPSKEHHUE.

3aKoHbI reoMeTpruecKkoi onTuku. Bussl nH3. [locTpoenne n3o0paxeHus B TOHKOM JTUH3€E U
3epkase. AOCOTIOTHBIN U OTHOCUTENBbHBIN MOKA3aTeN! MPeIOMIICHUS.

®opmyna yBenuueHus JUMH3bL. OnTrueckas cuia JuH3bl. PopMysia TOHKOM JTMH3BL

I'na3 u ero crpoenue. bin3opykocTs U JanbHO30pPKOCTh. Abeppauu

Hucnepcus. {udpaxuus. Unreppepennns. [onspuzanus.

KopnyckynsspHO-BOTHOBOH yau3M.

CriennanpHast TeOpHst OTHOCUTENbHOCTH DifHIITelHA. [IpeoOpa3oBanus Jlopenia.

Mopnens aroma Tomcona. Mognens atoma Pesepdopna. OTkpeITHE pagulOaKTHUBHOCTH.
N3otonsl. DoTodPdexT.

ConHeyHas cucTeMa: IUIAaHEThl 3€MHOM TPYIIIbI, TUIAHETHI-TUTAHTHI, CIYTHUKH, METEOPHI,
METEOPUTHI, acTrepouipl. Cucrema 3emisa-JlyHa.

["anakTuKH, BUBI TAJIAKTHK. 3BE3/bl, KJIacCU(UKALIUS 3BE3I.

Teneckornsl u o6cepBaropun, MKC.

Teopun npoucxoxaeuus Becenennoi. Ipomonys BeeneHHOIM.



7.3.2. IIpuMepHbIe 3a1a4u 1151 IPOBeAeHNsI MPOMEKYTOUHOH aTTecTanuu (aud. 3a4er)

Yacte 1. (Boitoepume eepuntii gapuanm omeema)

1 ITpu pororddexre paboTa BbIXx0oaa IJESKTPOHOB U3 METAILIA 3aBHCHUT OT
A. 4acTOThI MAJIAIOLIETO CBETA

b. MHTEHCUBHOCTH MAIAFOLIETO CBETA

B. xumuyeckoil mpupojipl METaJIOB

['. KUHEeTHYEeCKO! YHEPTHH BBIPHIBAEMBIX JICKTPOHOB

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 Teiia’?
o ai? Ao a? a, afc? Ao anfc?
5 5 5 5 w0y
Tz 3 %':_ Tz 3 5: 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 aaBineHnn? (Bogoposa u a30T cuutath uacaabHbIMU
ra3zamu)

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

TA

4. Ha rpaduke (cM. PpHUCYHOK) TMpPEICTaBICHO
U3MEHeHHe TeMIiieparypbl T BellecTBa C TEUCHHEM
BpeMeHHU t. B HayaibHBII MOMEHT BPEMEHH BEILECTBO 1
HAXOJHMJIOCh B KpUCTATMYeCKOM cocTosiHuu. Kakas u3

TOUYCK COOTBeTCTByeT OKOHYAaHHUIO HpOIIGCCZl HJ'IaBJ'IeHI/ISI?
A.5 b6 B.3 TI.7.

5. Ha pucynke 1.02 u3oOpakeHa 3aBHCHUMOCTbH aMILTUTY/IbI
YCTAaHOBUBIINXCS KOJIeOaHui MasATHHUKA oT YaCTOThI
BBIHYX/Jalomeld cunbl  (pe3oHaHcHas Kkpuas). OTHOIICHHE
AMIIIMTYABI YCTAaHOBUBIIHXCS KOJIeOaHuit MasATHHUKA 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 n3006pakeH MpOBOJIIOYHBIN BUTOK, IO KOTOPOMY TE€YET MICKTPUICCKUHN TOK B
HaIlpaBJICHUH, YKa3aHHOM CTPEJIKOM. BUTOK pacnosnokeH B TOpU30HTAIBHON IIJIOCKOCTH. B 1ieHTpe

BUTKA BCKTOP MHAYKIIUU MAIHUTHOTO IIOJIA TOKA HAITPABJICH

A. BEpTHKAIBHO BBEPX 1

b. ropu3oHTaNbHO BIEBO <—;
B. ropu3oHTansHO BIPaBo —;
I'. BEepTHKAIBHO BHH3 . puc. 1.03

7 Ha pucynke 2.03 u300pakeH MPOBOJOYHBIN BUTOK, IO KOTOPOMY TE€UET AJIEKTPUUCCKUN
TOK B HaIlpaBJICHWH, YKa3aHHOM CTpesiKoi. BUTOK pacmonoxeH B TOpU30HTaIbHON MI0CKOCTH. B
LEHTPE BUTKA BEKTOP UHYKIIUA MAaTHUTHOTO TOJISI TOKA HAMPaBJIEH

A. rOpU30HTAIBHO BIIPABO —;

b. ropu30HTANIBHO BIEBO <—;

B. BepTuKkaibHO BHU3 d.




I'. BepTHKAIBHO BBEPX T puc. 2.03

8 VYron mazeHus cBeTa Ha TOPU3OHTAIBHO PACIOJIOKEHHOE TUIOCKOE
3epkano paBeH 30°. Kakum Oymer yron maaeHUs CBETOBOTO Jyda OT
HETIO/IBIDKHOTO WCTOYHHUKA, €CIHM IMOBEPHYTh 3epkasio Ha 10° Tak, Kak

MOKa3aHO Ha PUCYHKE?
A. 20° B.30°% B.40° T.60°

9 Vron mageHus cBeTa Ha TOPU3OHTAIBHO PACIONOKEHHOE IIOCKOE 3€pKajio paBeH 30°.
Kakum Oynmer yron Mexay MagaloluM M OTPaKCHHBIM Jy4aMH, €CIIH
MOBEPHYTH 3epKasio Ha 10° Tak, KaK MOKa3aHO Ha pUCYHKe?

A. 80°% Bb.60°% B.40% T.20°

10 ITopsinkoBelii HOMEp antoMuHUS B Tabnuie MengeneeBa 13, a
MaccoBOE YUCIIO paBHO 27. CKOJBKO ICKTPOHOB BPAIIAIOTCS BOKPYT 5/Ipa aToMa allFOMUHUS?
A.27; B.13; B.40; T.14.

11 B crexnsiHHON TpyOKe ABUratOTCs JIEKTPOHBL. B CTOPOHY OTKJIOHUTB UX MOJXET. ..
A. TOJIBKO 3JIEKTPUUYECKOE T0JIE

b. TOJIBKO MarHuTHOE 1OJIE

B. TonbKO COBMECTHOE AEHCTBUE IIEKTPUYECKOTO U MArHUTHBIX IIOJIEH

I'. kaK aneKTpUYECKOe, TaK U MAarHUTHOE I10J1€

12 ®oroaddexr - 3TO sBICHHE B3aMMOACUCTBUS CBETa C BEHIECTBOM, IPH KOTOPOM
IIPOUCXOJUT
A. BBIDBIBaHUE ATOMOB

b. BBIpBIBaHUE JIEKTPOHOB
B. morsiomenue atoMoB
I'. mornomienne NOHOB

13. lopsakoBeiii HOMep ¢TOpa B Tabiuue Menaeneesa 9, a maccoBoe uucio paBHo 19. Ckonbko
JIEKTPOHOB BpaIlaeTCst BOKPYT siipa aTroMa (ropa?

A.19; b.10; B.9; T.28.
14. Mogens atroma Pesepdopaa onmceiBaeT aToM Kax. . .

A. OIHOPOJHOC JJICKTPHUICCKU HeﬁTpaﬂBHOG TCJIO OUYCHb MAJICHBKOI'O pa3dMepa

b. Iap U3 MMpOTOHOB, OKPY)KCHHBIﬁ CJIOEM DJICKTPOHOB

B. cnomHoM OI[HOpOI[HBIfI MMOJIOKUTEIbHBIN mrap € BKpallJICHUSAAMU SJICKTPOHOB

I'. momoxurensHO 3apPsZKEHHOC MaJIoC AP0, BOKPYT KOTOPOT'O ABUKYTCA SJICKTPOHBI

40
15. SAnpo aroma 18 Ar COJICPIKUT
A. 18 mporoHoB 1 40 HEUTPOHOB
b. 18 npoToHOB 1 22 HEWTpOHA
B. 40 npoTtoHOB 1 22 HeNUTpOHA
I'. 40 nmpoToHOB 1 18 HEUTPOHOB

16. YcraHoBUTE COOTBETCTBUE IMAIIa30HA IIKAJIbI AJIEKTPOMATHUTHBIX BOJIH U3 JIEBOTO
cTOoJIOIA TAOJIHIIBI C UX CBOMCTBAMH B TIPABOM CTOJIOIE
A. u3nydenue (CBOICTBA) 1) HaummeHblIas YacToTa BOJHBI U3
TNIEPEUYUCIICHHBIX
B. y_]'[],Tpa(I)I/IO_]'[eTOBoe 2) o6na)1aeT HanOOJIbIIIEH HpOHHKa}OIHeI?'I
CIOCOOHOCTHIO U3 MEPEUHCIEHHBIX




B. paguoBoiHbI 3) wucmoap3yeTcss B IpUOOpax HOYHOIO
BHJICHUS

I'. pentrenosckoe 4) obecrieunBacT 3arap KOKH 4eIoBeKa

Ortser 3anuiute B cneayrouem suae (Hanpumep, A1 b2 B3 T'4)

Yactb 2. (Peruume 3a0auu)

17. JlBurasich ¢ Ha4aIBLHOM CKOPOCTHIO 54 KkM/4, aBTOMOOMIIb 32 10 ¢ mpormien myts 155
M. C KaKiM YCKOPEHHUEM JIBUTAJICSI aBTOMOOMIIb M KAKYIO CKOPOCTh OH MPUOOpPEIT B KOHIIE TyTH?

18. K wucrounuky toka ¢ JJIC 9 B u BHyrpeHHUM comnpotuBieHuem 1,5 Owm
MPUCOEANHEHA 1IEMb, COCTOSAMIAs U3 IBYX MPOBOAHUKOB 110 20 OM Kax/1blil, COEIMHEHHBIX MEXKTY
co00il napayuleIbHO, M TPETHEro IPOBOJHUKA CONPOTHBIEHHEM 5 OM, NPUCOETUHEHHOTO
MoCNeI0BaTeIbHO K JIByM IepBbIM. UeMy paBHa cujla TOKa B HEPa3BETBICHHOW YacTU U
HaIpsDKEHUE Ha KOHLAX Lenu?

19. JIBurasich ¢ Ha4aIbHOU CKOPOCTHIO 36 KM/4, aBTOMOOMIIb 32 10 ¢ mpormien myts 105
M. C KaKMM YCKOPEHHEM JIBUTAJICSI aBTOMOOMIIb M KaKyI0 CKOPOCTh OH MPUOOPET B KOHIIE MTyTH?

20. K wucrounuky toka ¢ DJIC 12 B u BHyrpenHum conpotusieHueM 0,5 Owm
IPUCOEUHEHA 1IeTlb, COCTOSINAs U3 IBYX MPOBOAHUKOB O 15 OM KaKbli, COETMHEHHBIX MEXKIY
co0ol mapajiesibHO, WU TPEThEro MPOBOAHHKA comnpoTuBiacHHEM 4 Owm, MPUCOCIUHEHHOTO
IIOCJICZIOBATEIFHO K JIByM TEpBBIM. UeMmy paBHAa cuja TOKa B HEPa3BETBICHHOM YacTH M
HaIpsDKEHUE Ha KOHLAX Lenu?

OTBeTHI 3aHECTHU B Ta6J'II/ILIy2

Yacrts 1:

Ne Bompoca 112 (3456789101112 |13|14|15|16

byksa oTBera

Yacrs 2:

Ne Bompoca 17 18 19 20

OtBeT 3agaun




8. JOIMOJIHUTEJIBHOE OBECHHEYEHUE JUCHUIIJIMHbBI

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

3akon BcemupHoro rarorenus. JIBuskeHue TeJs1 Mo/ A1eMCTBHEM CHJIbI THAKECTH

[To BTOpoMy 3akoHy HbrOTOHA NPUYMHON U3MEHEHUS IBUXKECHHUS, T. €. IPUUYMHON YCKOpPEHUs
TeN, SIBISIETCS CHia. B MeXaHWKe pacCMaTpPUBAIOTCS CUJIBI PA3UYHON (DU3HUECKON TPHUPOJIBI.
MHorre MexaHu4eCKHe SIBJICHUS U IPOLECCHI ONPEAEIISIFOTCS JEHCTBUEM CUJT TATOTCHHUS.

3axon Bcemupnozco mseomenusi 0bi1 OTKpHIT Mcaakom Heroronom B 1682 romy. Eme B
1665 roay 23-netuuii Hpr0TOH BhICKa3all MPEANOIIOKEHNUE, YTO CUJIbI, yAepKuBaromue JIyny Ha ee
opOuTe, TOi K€ MPUPOABI, UTO U CHUJIBL, 3aCTaBIIAIOIIKE 0JI0K0 aaaTh Ha 3emito. [lo ero runorese
MEXJIy BCeMH TellaMd BcelleHHON NeHCTBYIOT CHIIBI NPUTSDKEHUS (TPaBUTALIMOHHBIE CHIIBI),
HaIpaBJIECHHBIC 110 JUHUH, COSAUHSOMIEHIIeHTphI Macc (puc. 1.10.1).

Pucynok 1.10.1.

['paBUTALIMOHHBIE CHIIBI TPUTSKEHUS MEKY TEJIAMH.

B mnocnenyromme roapl HploToH mbiTancs HallTH ¢uznyeckoe OOBSCHEHHE 3aKOHAM
JBWKEHHs IUIAHET, OTKPBITBIX acTpoHoMOoM HMoranmnom Kennepom B nHawane XVII Beka, u narte
KOJIMYECTBEHHOE BBIPAXKEHHUE ISl TPAaBUTALMOHHBIX CWII. 3HAasl, KaK JIBHXKYTCS IUIaHeThl, Hbr0TOH
XOTEJ ONpPEIETUTh, KAKAE CUJIbl HA HUX AEHUCTBYIOT. Pemenne 3Toi 3amaun u npusesio HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTI'O TSTOTCHHUS.

Bce Tema mpuTAruBaroTCS APYT K JAPYLY C CHJIONW, IPSIMO IMPONOPHMOHAILHON MX MaccaM M
00paTHO MPOMOPIHUOHATILHOW KBAJIPATY PACCTOSHUS MEKIY HUMU:

Kosdduuuent nponopunonansHoctd G 0AMHAKOB /I BCeX Ten B npupojie. Ero HaspiBatoT
2PasUMAayUOHHOU NOCMOAHHOU

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

I'paBuTaninOHHAs MOCTOsSIHHAs Oblla 3KCIIEPUMEHTAIBHO HM3MEpEHa aHIIMUCKUM (PU3UKOM
I'enpu Kasenaumem B 1798 roxy.

MHorue sBJI€HUS B TNPHUPOAE OOBICHAIOTCS JIEHCTBUEM CHJI BCEMUPHOIO TATOTEHHS.
JBuxenue mianer B CollHEYHON cucTeMe, HCKYCCTBEHHBIX CITYTHUKOB 3€MJIM, TPA€KTOPUH TOJIETa
0aJUTMCTUYECKUX PAKET, IBMKEHUE TeJ BOJIM3U MOBEPXHOCTH 3€MJIM — BCE OHU HAXOAAT OObSICHEHHUE
Ha OCHOBE 3aKOHA BCEMHUPHOI'O TATOTEHUS U 3aKOHOB TUHAMHUKH.

Kaxxnpiii npeamet Bo BeeneHHOM BO3AEUCTBYET HA APYTOM IPEAMET, OHU IPUTATHBAIOT IPYT
Jpyra. OTO Ha3bIBAa€TCS CWJION TSKECTH, WM rpaBuTanuend. Cuna OpUTSHDKEHMS, WM TpaBUTaLus,
3aBHCHUT OT JIBYX (haKTOPOB.

Bo-niepBbIX, 3TO 3aBUCUT OT TOT'0, CKOJIBKO BEIIECTBA COAEPKUT 0OBEKT, TeNO, mpeamer. Yem
Oosbllle Macca BeIIecTBa Teja, TeM CHIIbHEH rpaButanus. Eciau teno o0nanaer oueHb HEOONbIION
Maccoil, ero rpaButanms Mana. Hampumep, macca 3emnau Bo MHOro pa3 Oosbine macchl JIyHBI,
03TOMY 3eMJIsl UMeeT OOJIBIIYIO CUITY TsDKECTH, ueM JlyHa.

Bo-BTOpBIX, cHia TSKECTH 3aBUCUT OT pAcCTOSHUA MeXIy Tenamu. Yem Onmke Tena
HaAXOJATCS APYT K JIPYry, TeM cuja MpUTsDKEeHUs Oonbiie. YeM OHUM Aajbllie JApYyr OT ApYra, TeM
rpaBUTALMs MEHBIIIE.

CoOcTBeHHOE TrpaBUTAlMOHHOE Toje JIyHBl ompexaenseT yCKOpeHHE CBOOOJHOIO
najseHus Qi Ha ee moBepxHocTH. Macca JIyner B 81 pa3 MeHbIe Maccel 3eMili, a €€ paanyc
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npubnau3uTenbHo B 3,7 paza MeHblne paamyca 3emuu. [loaTomy yckopeHue Qn OMpeIeNuTCs
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
Oosee 6 M.

A celiyac naBaiiTe MOCMOTPHUM Ha YeJIOBEUECKOE CYNIECTBOBaHME HA 3emite. Y 3emin macca
Oonblle, YyeM Yy 4YeNOBEKa, MO3TOMY CHIIa TXKECTH ynepkuBaer ero Ha 3emise. Ho 3emns
BO3JICHCTBYET TaK, Kak OYATO BCS €€ MaTepHsi, BCE €€ BEIECTBO HAXOsATCs B ieHTpe. [Toaromy cuira
TSDKECTH B JTIOOOM MecTe 3eMIIH JIOJIKHA PACCUUTHIBATHCS C YUETOM PACCTOSHUS JI0 €€ IICHTpa.

Cuna TspKeCcTH Ha 1modepekbe Mopsi O0JIbIlie, YeM Ha BEPIIUHE TOPBI. A ceiiuac mpeicTaBbTe
YeNOBEeKa, yJAIMBILErOCs C MOBEPXHOCTH 3eMJIM Ha JajeKoe paccTosiHhe. Tam cuila 3eMHOTO
NPUTSHKEHUS OyieT MHOTO ciadee.

Korma 4yenoBek HaxoJIUTCS B KOCMOCE, OH COBCEM MCUE3aeT M3 TOJIS 36MHOTO TPUTSIKCHHUS.
I'paBuTanus 3eMiaM COBCEM HE JCWCTBYET Ha Hero (HO OHAa €CTh, TOJBKO OYEHb clabas u3-3a
OompiIoro pacctosHus ot 3emiun). OH HAXOIUTCS B COCTOSHUU HeBecoMOCTH. [losTomy pakersl,
KOCMHUYECKHUEC Kopa6n1/1, KOCMOHABTBI MOT'YT CBO6OI[HO JICTAaTb B OTKPBITOM ITPOCTPAHCTBC.

OpHUM U3 IPOSIBIICHUN CUIIBI BCEMUPHOTO TSTOTSHHUS SIBISCTCS CUIA MANCECTU.

Cuia TSKECTH — rpaBUTALIMOHHAS CUJIa, ICUCTBYIOIIAS HA TEJIO.

Tax nmpuHATO Ha3BIBATh CHITY MIPUTSHKEHUS Tel K 3emie BOiIHM3u ee moBepxHocTH. Ecnmu M —
Macca 3emid, R — ee paguyc, M — macca JaHHOTO TeJia, TO CUJia TSHKECTH paBHA

M
F=G—=m=mg

RZ
rzie g — yckopenue c0000H020 ﬁaaeHwM/ MTOBEPXHOCTH 3EMJIH:
_ "8 _ 3eMJId __ M
g=_=G___ =987/
m R%(EMJII/I c?

VYckopenue cBOOOJHOrO IaJeHHMS — YCKOPEHHE, MPUOOpeTacMoe TEJIOM IO JEHCTBHEM
I'PaBUTALIMOHHON CHIBI BOJIHU3H IIOBEPXHOCTH HEOECHBIX TeJI (IJIAHET, 3BE3).

Cuna TsDKECTH HampaBlieHa K LEHTpY 3eMiu. B oTcyTrcTBHe Ipyrux Cui TeIo CBOOOIHO
najaeT Ha 3eMJTI0 ¢ YCKOPEHHUEM CBOOOIHOTO TaJACHHUSI.

CpenHee 3HAYCHHME YCKOPEHMS CBOOOJHOTO HAACHHUS JIJIS Pa3IMYHBIX TOYEK IOBESPXHOCTH
3emun paBHo 9,81 M/c?.

[Ipu ynaneHun OT MOBEPXHOCTH 3eMJIM CHJIa 3€MHOTO TATOTEHHUS M YCKOPEHHE CBOOOTHOTO
MaJCHUS W3MEHSIOTCS OOpaTHO MPOMOPIIMOHAIBHO KBaJIpaTy PAacCTOSHUS I JI0 IEHTpa 3eMIIH.
Puc. 1.10.2 wnmocTpupyeT H3MEHEHHE CHIIBI TATOTCHHUS, NEHCTBYIONIEH HAa KOCMOHABTa B
KOCMHUYECKOM KOpadJie MPpH ero yaaJeHUuH OT 3eMJITH.
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WN3MeHeHne cuibl  TATOTEHUWs, JACUCTBYIOLIEH HaA
KOCMOHABTA I[IpU yJIaJICHUU OT 3eMJIn

Urax, ['paButarms (IPUTSDKCHHE, BCEMUPHOE TArOTEHHE, TAroTenne) (oT mar. gravitas —
«TSDKECTBY») —ATO 00HA U3 PYHOAMEHMANbHBIX CUL NPUPOObL, camoe Claboe 83aumooelicmeaue 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 pasmepoe 3emau, coomeemcmseeHHo, Culd 603pacmem MHO2OKPAMHO U
cmanem owgymumou. I pasumayueti obradarom, Kax npasuno, Kpynuwie 00vbeKmul, obpazyouue
epasumayuonHoe none. bnacodaps emy, mvi mooicem xooumwv no 3emne, a cama niaHema
yoepoicusaem ammocgepy. Ha Jlyne epasumayust cnadas, nosmomy ammocghepy Huue2o ne 0epircum.
H3zyuenue epasumayuu, 6 cuiy crabocmu ee npossienus (MoIbKo 8 MaKpoMacumanax), npoxooum
Kpatihe cnodcho. Ecmb MHeHue, umo KEaHmosds. meopusi epasumayuu noMoxicem 00beOuHunms
B0€0UHO 6Ce, UMO Mbl 3HAEM O PYHOAMEHMANbHBIX CUNAX U Mamepul 60 BcenenHol.

9. OBYYEHHME CTYJAEHTOB-UHBAJINAOB U CTYJAEHTOB C
OI'PAHUMYEHHBIMUA BO3MOKHOCTSAMMU 310POBbSA

[Topsimox 00ydeHus: MHBAINUIOB MU CTYJIEHTOB C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU
onpenenen «llonoxxennem Ky6I'Y 00 00ydyeHUH CTYIE€HTOB-MHBAJIUIOB U CTYAEHTOB C
OTpaHMYEHHBIMHU BO3MOKHOCTSIMU 37J0POBBSI».

JUies M ¢ OrpaHUMYEHHBIMM  BO3MOXXHOCTSIMH ~ 3J0POBbsSI  IIPEYyCMOTPEHBI
o0Opa3oBaTeNibHblE TEXHOJOTHH, YUYUTHIBAIOIINE OCOOEHHOCTU U COCTOSIHME 3JI0pPOBbS TaKUX
JIMILL.
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PEIIEH3USA
Ha pabouyo MporpaMMy 1o AUCHHUILIMHE «DU3UKay
crienuanbHOCTh 35.02.12 «CamoBo-mapkoBoe U TaHAmadTHOE CTPOUTENLCTBOY

Pa6ouast mporpamma 1o JucuuIuinae «Pu3rka» 1 CTy€HTOB (aKybTeTa
WUHCIIO ®I'BOY BO «Ky6I'V» cocraBieHa B COOTBETCTBHM C IPUMEPHOH
nporpammoii  MIPTIO, pexomenmoBanHoe @DefepallbHBIM — IOCYAapCTBEHHBIM
ABTOHOMHBIM  yupexnieHueM «MHCTUTYTa pa3sBHTHA  NPO(ECCHOHAIBHOIO
o6paszoBarmsm» (PIBOY AI1O «HUPIIO») Ha 6aze 0CHOBHOrO 0611ero 00pasoBaHHs
C MoJTydeHHeM cpeHero obmero obpaszosanus. [Iporpamma cocraBiieHa B OJHOM
COOTBETCTBHM ¢ TpeboBaHMsAMM Y4eOHOro IUIaHa IO crenuanpHOCTH 35.02.12
CaoBo-TIapKoBO€ ¥ JTaHAA(GTHOE CTPOUTEIBCTBO.

PaGouas mporpamMma IIpeAroNaraeT paclpeiejeHrHe TeM U HU3y4eHHe
MaTepuaiga MO pasfenaM. ['paMOTHO CTPYKTypUpOBaHa, M OXBaTbIBA€T BCE
aKTyaJbHbIE HAIPaBIEHUS 110 AUCIMILIMHE HA CETONHSIIIHUH 1eHb.

Bce pasiens! paboueil mporpaMMEI B IIOJIHOK Mepe OTBEYarOT TpeOoBaHUAM K
pesy/bTaTaM OCBOEHWs y4eOHON JMCUMIUIAHBI B COOTBETCTBHM C IPUMEPHOH
nporpammoii  MIPIIO, pexomenzpoBanHOe ®DefepalbHEIM TOCYIapCTBEHHBIM
ABTOHOMHBIM  yupexaeHueM «VIHCTHTyTa pasBUTHSL  [PO(ECCHOHATBHOIO
o6pazosanus» (PI'BOY AIIO «MPIIO»). Kaxapii pasaes nporpaMMbl pacKpeIBaeT
paccMaTpuBaeMble BOIIPOCHI B JIOTHYECKOH MOCIEI0BATENbHOCTH, oTpefieNsaeMOn
3aKOHOMEPHOCTSIMH 00Y4EHUs CTYICHTOB.

Jlis 3aKpemieHHs TEOPEeTHUeCKHMX 3HaHWH, (QOPMHUpPOBAHHUA yMEHUN U
HABBIKOB  CTYNEHTOB  IIPEAyCMaTPUBAIOTCS ~ Kak  aylAWTOpHBIE, Tak H
caMocTosTebHbIE 3aHATHS. KOIMUeCTBO ayIMTOPHBIX 3aHATHI ¥ BHEayJAUTOPHOH
paGOTBI CTY/IEHTOB COOTBETCTBYET TPEOOBAHUAM y4eOHOro IjiaHa.

KoHTposib ¥ OIEHKAa pe3yJlbTaTOB OCBOCHUA y4eOHON JUCIMIUIAHBI
OCYILECTBIISIOTCS B CTPOrOM COOTBETCTBHU C TpeGoBaHUSIMH y4eOHOro IjiaHa Io
nucIMIUIdHe. Pa3paboTaHHbIe M IpeAIaraéMple B IPOrpaMMe (GOpMBI, © METOJIBI,
[HO3BOJISIIOT B TIOJNHOH Mepe OCYIIECTBJIATh KOHTPOJb M OLEHKY Ppe3yJbTaToB
06yueHns (OCBOGHHBIX HABBIKOB M YMEHHH, YCBOSHHBIX 3HAHUN).

[lepeueHh PEKOMEHIYEMBIX Y4EOHBIX uznanuii, VIHTepHET-pecypcoB,
OCHOBHOI JIATEPATyphl BKJIIOUAET aKTyalbHbIC HCTOYHUKH, K KOTOPEIM y CTY/ICHTOB
uMeeTcsl CBOOOHBIN TOCTYTI.

JlauHas paGouas MporpaMma MOXeT OBITh PEKOMEHIO0BaHA IJIA H3yHCHHA
nucruruinEsl «@usukay Ha pakyasrere MHCIIO ®I'50Y BO «KyoI'V».

_PerieseHT: - 306eHK0 B.A.

PN "9, %N KaHAUIAT TEXHUYECKUX HayK

NS ﬁ Y50 noueHT Kadeapsl HOpMalbHON QU3HONIOIHH
sgi M/ﬁ 23ic) ®I'BOY BO Ky6I'MY Munszzpasa Poccru

NOBAUCS 3ABEPATG:
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ar Kpusenko

» 20 r'




PEHNEH3US
Ha padoy4yro mporpamMmy no AucuuminHe «Ou3ukar»
cnennanbHocTh 35.02.12 «CanoBo-napkoBoe H JaHAMA(THOE CTPOHTENHCTBOY

Pabouas nporpamma no aucuumnae «Ou3nukay s CTYAEHTOB (aKyabTeTa
UHCIIO ®I'bBOY BO «Ky6I'V» cocTaBieHa B COOTBETCTBHH C IIPUMEPHOI
nporpammort  MPTIO,  pexomennosannoe ®@enepanibHoe TrocynapcTBEHHOE
010/ KeTHOE obpa3oBaTeibHOE yupexaeHue JOTIOJHUTEIBHOTO
npodeccruoHanbHOro o6paszoBanus «VHCTUTYT pasBUTHS podecCUOHAITBHOTO
o6pazosanus» (PI'BOY I10 «MPITIO») Ha 6a3e 0OCHOBHOrO 06IIEro oOpa3oBaHus
C MOJTy4eHHeM cpelHero obiero obpazoBanusi. [IporpaMma cocTaBiieHa B OJHOM
COOTBETCTBHU C TpeOOBaHMAMHU Y4eOHOrO IUIaHA IO CIenHaibHOCTH 35.02.12
«CanoBo-mapKoBoe 1 aHAA(THOE CTPOUTEIHCTBOY.

B pacecmatpuBaemyro PIT/] BKIIHOUEHBI ClIEIYIONIHE HIIEMEHTHI:

1. OGnacTe npHMeHEHHs TPOrPaMMEI.

2. Mecro aucuumaussl B crpykrype ITIICC3.

3. llenu u 3amaum QUCHUITIAHBI « Dusurxay.

4. Coxepxanue JUCUUIUIUHEL « Pu3uKa» CTPYKTYpPUPOBAHO 110 BHAAM Y4eOHBIX
3aHATHH C yKa3aHHEM MX 00BHEMOB.

5. Pacuer BpeMeHn B [IpOrpaMMe COOTBETCTBYET 00bEMY YacoB, OTBEIEHHOMY Ha
naygeﬁme nmumuudﬂm 1o yqe6H0My TUIaHy.

6. : Hpe,ucmBn'_, TeMa'mqec:KnH rI.g;m, nexupm %} npax’mqecxnx (ceMHHapcxmx)
3aH$ITPIH = % iy ; ‘

i e YKaaaHo yqeono MeTonnqecxoe 06ecnequHe zmcu;mumrlm ’B TOM qmcie:
MepeyeHb OCHOBHOM M JOMONHHUTENbLHOM nHTepaTprI 3JIEKTPOHHBIX PECYpPCoB
METOAHYECKHE PEeKOMEHIaUuu (MaTepuasbl) TpPENofaBaTeNlio; METOANYECKHE
PEKQMEHIALUY CTY/IEHTaM,

8. Yxa3ang| (hapMsl Texymero NPOMEXXYTOJHOT0 H HTOTQBOrQ KOHTpona.

9. B npunoxenpn x NporpaMMe NPUBE/ICHEI (pounbl PUEHOYHEIX CPENICTR
(d)OC) BOTIPOCHI JUIS CAMOKOHTPQIIS ¥, HpOBepKH KayecTBa 3HAHMH CTy,r[eHTOB
MeTOlII/I‘iGCKHG PEKOMEHIaUUK 10 npoBe,ueHmo JIBKLIHOHHBIX, npaK'queCKHx H
CaMOCTOSTENTBHBIX 3aHATHH, :
HepocraTku He BhISIBJICHBI.

#

PIIJ «@usuxa» MOXKET  OBITh pPEKOMEHJOBaHa Ui MCIIOJIBL30BaHUS B
obpasoBarensHOoM npouecce MHCIIO ®T'BOY BO «Ky6I'Vy.

Penenszent JleBuenko A.C.
y Jouent kadenps! ontoanekTponukn ®IBOY BO «Ky6I'V»
u/"’% KaHAUOaT GU3UKO-MATeMaTUYECKUX HAYK ,JOLIEHT
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