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1. IACIIOPT PABOYEM ITIPOT'PAMMBI YYEBHOM JUCHUIIIMHBI
duzuxka

1.1 O6nacTe npuMeHennsi padoyeii NporpaMmsbl

PabGouass  mporpamma  y4yeOHOM  JHUCUMIUIMHBI  SIBJISIETCS  4YacTbl0  OCHOBHOM
npodeccHoHanbHOM 00pa3zoBaTelibHON mporpammbl B cooTBeTcTBHH ¢ PI'OC mo crnenuaabHOCTH
cpennero mnpodeccuoHanbHoro oopazoanus (nmaigee CIIO) 09.02.11 PaspabGoTka u ympaBieHHE
IpOTPaMMHBIM OOECIIEYeHHEM, BXOJAIIeH B yKpymHeHHyro rpymmy cnenuaisHocteir 09.00.00
Wudopmatuka v BEIUMCIUTEIbHAS TEXHUKA.

Pabouass mporpamma ydeOHOW mucHUIUIMHbl «®Du3uKa» MpeaHa3HaueHa IS M3Y4YCHUS B
YUPEXKJIECHUAX MPOPECCHOHATBHOIO 00pa30BaHUsl, PEaTH3YyIOIIUX OO0pa30BaTEIbHYIO MPOTrpamMmy
cpenHero (TMoaHOro) o0mero oOpa3oBaHMsl, MPU TOJATOTOBKE KBATM(UIIMPOBAHHBIX pabOdMX U
CIEIMAIMCTOB CPEHETO 3BEHA.

1.2. MecTto y4yeOHOHl IUCHUILIMHBI B CTPYKType OCHOBHOH 1NpodecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOrpaMMbl: TUCIUIUINHA BXOJIUT B 00I1€00pa30BaTEIbHBIN ITHKIT

1.3. Hean u 3agaum y4eOHOH JMCHUILIMHBI - TPeOOBaHUS K pe3yJIbTaTaM OCBOCHMA

Y4eOHOM IMCUMILINHBI:
Coneprkanue nmporpaMMbl 0011eo0pa3oBaTeNbHON AUCIUIUTMHBI DU3KKa HAIIPABIECHO HA

JOCTH>KEHUE CIEAYOUINX LETeH:
® (opMupoBaHue y oOyuaromuxcs YBEPEHHOCTH B LEHHOCTHU oOpa3oBaHus,
3HAYUMOCTU(DU3HNUECKUX3HAHUNUIICOBPEMEHHOT OKBATU (DUIIMPOBAHHOT OCHIEIIUAIMCTAIPUOCYIIIE
CTBJICHUHUETONPO(PECCUOHAIBHONAEITETbHOCTH;
(bopMHpOBaHUE €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH;
OBJIaJIeHUECTIEIN(PUUECKONCUCTEMON (PU3UUECKUXTTOHATUN, TEPMUHOJIOTUEHNCUMBOJINKOM;

OCBOCHHUC OCHOBHBIX (I)I/I3I/I‘-ICCKI/IX TeoprI, 3aKOHOB, 3aKOHOMepHOCTeI71;

OBJIAICHUC OCHOBHBIMU MCTOJAaMH HAYYHOI'O IMO3HAHUA IMPUPOJbI, HCIIOJIB3YyCMbIMU B (1)I/ISI/IKG
(Ha6J’II-OI[CHI/Ie, OINMMCAHUC, UBMCPCHUC, BBIABUIKCHUC TUIIOTE3, IIPOBCACHHUC 3KCHepI/IMeHTa);

® OBJIaJIcHME YMEHUAMHU oOpalaThiBaTh JAaHHbIE JKCHEPUMEHTa, OOBACHATH IOJIyYCHHbIE
pe3yJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEIMYMHAMHU B HaOII01aeMOM
SBJICHUU, JIeJIaTh BHIBOJIbI;

® (GopmHpoBaHUE YMEHMS pemaTh (Pu3nYecKHe 3aJjauu pa3HbIX YPOBHEH CI0XKHOCTH;

® pa3BUTHE IO3HABATENIbHBIX HMHTEPECOB, HWHTEIUIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npolecce NpuoOpeTeHUs] 3HAHWH C HCIOJIb30BAHMEM PA3IUYHBIX MCTOUYHUKOB MH(DOpPMALUU U
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH; yMeHHHl (opMyaupoBaTh U 0OOCHOBHIBATh
COOCTBEHHYIO MO3MIIMIO TI0 OTHOUICHUIO K (pu3nyeckoi MH(OpMaIuy, MorydaeMol U3 pasHbIX
HCTOYHUKOB;

® BOCIIMTaHMEC YyBCTBA TOPAOCTH 3a pOCCHﬁCKYIO (1)I/I3I/ILICCKyIO HayKy.



1.4. Tlnanupyemble pe3yJbTaThbl OCBOEHHs 00IIc00pa30BATEbHONH JMCHUIIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO

Koxa u IInanupyemble pe3yJIbTaThl 0CBOCHHS TUCIHIIIMHbI

HaunmenoBanue

¢dopmupyembix Oowmmue JucuuniauHapHbie

KOMIleTeHIHii
OK 01. JlmgHocTHRIE  pe3ynbTaThl  MOJDKHEL | [1PO 1. CdhopMupoBaHHOCTH
Bribupate cnocoObl pemieHHs | OTpaxaTb B 4YacTH  TPYAOBOTO | MIPEACTaBICHWH O pPOJM W MecTe
3a1a4 npoeCCUOHAIbHON | BOCIHMTAHUS: (GHM3UKKM M aCTPOHOMHH B COBPEMEHHOI
JIeATEIbHOCTH  NPUMEHUTEIBHO | - TOTOBHOCTH K TPYOYy, OCO3HAHHE | Hay4yHOU KapTHHE MHpa, 0

K pa3JIMYHbIM KOHTEKCTaM

IIECHHOCTH MacTepCTBa, TPYI0II00uE;

- TOTOBHOCTD K AKTUBHOMU
JICSITEIBHOCTH ~ TEXHOJIOTHYECKOH |
COLIMAIIbHOU HaIpPaBJICHHOCTH,
CIIOCOOHOCTH UHHULUUPOBATB,
IUIAHUPOBaTb U CaMOCTOSTEIBHO

BBITIOTHATH TaKyIO IESTEIbHOCTD;
- HHTEpEC K pa3IuuHbIM cdepam
npodeccHoHABHOM NesTeIbHOCTH,

- TOTOBHOCTb M CIOCOOHOCTH K
00pa30BaHUIO U CaMOOOPa30BaHHUIO Ha
IPOTSKEHUM BCEH KU3HU.

MertamnpeMeTHbIe pe3yIbTaThI
JIOJDKHBI OTPaKaTh:

OgnageHue YHHUBEPCAIBHBIMH
Y4COHBIMH MMO3HABATEILHBIMHU
IEUCTBUSIMU:

a) 0a30BbIC JIOTHYECKUE ICHCTBU:
CaMOCTOSTENIFHO  (opMyITUpOBaTh W
aKTyaJIM3HpOBaTh mpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ycTaHaBHI/IBaTB CyH_[eCTBeHHBIﬁ
l'IpI/ISHaK NniIn OCHOBAaHMHUA IS
CpaBHEHH, KJ1acCU(pUKaUN u
0000111eHNS; OTIpEJIeNIATh e
JIESITeIbHOCTH, 3a7aBaTh MapaMeTPhl U
KpI/ITepI/II/I UX JOCTUXCHMHS, BBIABJIIATH
3aKOHOMEPHOCTH M TIPOTUBOpEYHUS B
paccMaTpUBAEMbIX SBJICHUSIX; BHOCUTH
KOPPEKTHUBEI B NIeSITENILHOCTD,
OIICHUBATH COOTBETCTBUE PE3YJIETATOB
LIETISIM, OLIEHUBATH pHUCKH
[IOCJIEICTBUI JIeATENLHOCTH,
pa3BI/IBaTB eraTI/IBHOG MBIIIJICHUC
MIPY PENICHNUH KU3HEHHBIX MPOOIIeM;
0) 0a30BBIE HCCIIEI0OBATEIBCKAE
IEUCTBHUS:

- BIIAJETh  HABBIKAMH
HCCIIEIOBATEIILCKOM |

y4eOHo-
IPOEKTHON

cucreMooOpasytomeil ponn Quzuku B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTHH, O BKIIaJle
POCCHHCKHMX ¥ 3apyOe)HBIX YYCHBIX-
bu3uKoB B pasButHe HAyKH;
MOHMMaHue (U3UUYECKOH  CYNIHOCTH
HAOJI0IaeMbIX  SIBJICHUH MHKPOMHPA,
MaKpoOMHUpa M Meramupa; HOHHMaHHE
poNM  aCTPOHOMHH B MPAKTUYECKOU
JIESITEIbHOCTU YeIOBeKa U JajbHeHIeM
HAY4HO-TEXHUYECKOM DPa3BUTHH, POJIU
¢u3uKKH B GOPMUPOBAHUM KPYro3opa u
(bYHKIMOHAIBEHON IpPaMOTHOCTH
4eJoBeKa JUIsl PEIICHUsS] MPAKTUUECKUX
3aj1ad;

IIP6 2. CdopMupoBaHHOCTE yMEHHI
pacro3HaBath (hU3MYECKUE  SBICHHS
(Tpotieccrl) U OOBACHATh UX HAa OCHOBE
M3YYCHHBIX 3aKOHOB: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE OPSAMOJIMHEHHOE
JIBIDKCHUE, CBOOOJHOE MaJeHue Tel,
JIBIDKEHHE 110 OKPY)KHOCTH, HHEpIHS,
B3auMoOjieiicTBUE Tel, KoJebareslbHOe

JIBIDKEHUE, pe3oHaHC, BOJIHOBOE
IBIWKeHUe;, nuddys3usa, OpOoyHOBCKOE
JIBIDKEHHE, CTPOCHHME JKUAKOCTEH W
TBEPJIBIX TeN, M3MECHEHHE O0BEMa Tem
npu HarpeBaHUU (oxnaxneHun),
TEIUIOBOE  PAaBHOBECHE, HCHApEHUE,
KOHJICHCalus, TUIaBJICHHE,

KpUCTAJIIM3alusl, KUIEHUE, BIaKHOCTb
BO3JlyXa, CBSI3b CpelHEeN KHMHETUYEeCKOU
SHEPTUU TEIIOBOTO TBYKEHHUS
MOJIEKYJ ¢ aOCOIFOTHOHM TeMIepaTypoi,
MOBBIIIICHUE JABJICHHUSI Ta3a TPH €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXIy TapaMeTpaMH COCTOSHUS Ta3a B
M30TIpoIeccax;  JJEKTpU3alus  Ted,
B3aUMOJICHCTBUE 3apsiIOB, HarpeBaHUe
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JIeSITEIbHOCTH, HABBIKAMU Pa3peIeHUs
npobieM;

- BBIABIATH NPUYMHHO-CJIEJICTBEHHBIE
CBA3M WU AaKTyaJIu3HpOoBaTh 3ajauy,
BBIIBUTaTh TUIIOTE3y €€ pelleHHs,
HaXOJUTh apryMEHTHI Ui
JIOKa3aTeNnbCTBA CBOMX YTBEPKACHUI,
3a1aBaTh MapaMeTpbl M KPUTEPHH
pelleHus;

- aHAM3UPOBATh NOITyYEHHBIE B XOJE
peleHus 3a/1a4n pE3yIbTATHL,
KPUTHYIECKH OLICHUBATh nx
JIOCTOBEPHOCTb, MPOTHO3UPOBATh
HU3MEHEHUE B HOBBIX YCIIOBHSAX;

- yMeTb TIEPEHOCUTh 3HAHUA B
MO3HABATENIBHYI0 M MPAKTUYECKYIO
JaCTH KU3HEIEATeIbHOCTH;

- YMeTb MHTETpPUPOBaTh 3HAHUSA U3
Pa3HBIX MPEIMETHBIX 00IacTel;

- BBIIBHUraTh HOBBIE HJIEH, ITPEUIAaraTh
OpUTHHAIIbHBIE TIOAXObI U PEILECHHS;

- HPOSIBISITE  CIIOCOOHOCTH  MX
UCTIONB30BaHUsl B IO3HABAaTENbHOU U
COLMaNbHOM MpPaKTHKE;

-IIPOSIBIIATH CIOCOOHOCTh u
TOTOBHOCTh K  CaMOCTOSITEIbHOMY
MIOUCKY METOIOB pemeHus
MPAaKTUYEeCKUX 3aj7ad, HPUMEHEHUIO
Pa3IUYIHBIX METO/IOB NO3HAHMUS;

- craButh U  (hopMymmpoBaTh
COOCTBEHHBIE 3a1a4u B
00pa3oBaTeNbHOM  JIESATENBHOCTH |
JKU3HEHHBIX CHUTyalUsX; BBIABIATH
HNPUYUHHO-CIIEJCTBEHHBIE CBSI3U U IS
JIOKa3aTeNnbCTBA CBOUX YTBEpPKACHUI,
3a/aBaTh MapaMeTpbl M KPUTEPHH
pemeHns akTyalu3upoBaTh 3ajady,
BBIIBUTATh THIIOTE3y €€ peIleHHs,
HaXOJUTh apTyMEHTHI;

- aHAJIU3UPOBATh IOJYy4YEHHBIE B XOJE

peeHus 3aJa4u Ppe3yIbTaThI,
KPUTHYICCKHU OLICHHUBATH ux
JAOCTOBCPHOCTD, OPOrHo3MpoBaTh

M3MEHEHHE B HOBBIX YCIIOBUSX; JaBaTh
OLICHKY HOBBIM CHUTYalWsIM, OLICHUBATh
MPUOOPETEHHBIN OMBIT;

- paspabarpiBaTh IUIaH pEIIESHUS
npoOyieMbl € Y4YeTOM  aHaliu3a
UMCHOUINXCS MaT€pHUaJIbHBIX )5

HEMaTepHUabHbIX PECYPCOB; CTaBUTh
mpo6JieMbl U 3aadH, JOIMyCKaloIine
aJbTEpPHATUBHbBIE PELICHUS

MMpOBOAHHUKA C TOKOM, B3aHMOHCﬁCTBHe
MAarHmToOB, QJICKTPOMAarHuTHas
UHAYKOHA, HeﬁCTBHe MAr"svuTHOI'O ITOJIA
Ha MPOBOJHUK C TOKOM U ,HBI/I)KyHIPII;IICSI
3apdan, SJCKTPOMArHUTHBIC KoJiebaHus

" BOJIHBI, NpsSIMOJIMHEHHOE
pacmpocTpaHeHHe CBeTa, OTpaKeHHE,
HpesoMIICHHE, UHTEPhEpeHINs,

muppakous W TOJApU3aAIis  CBETa,
TUCTIEPCHST CBETa; (POTOIIEKTPUICCKUI
¢ dexT, CBETOBOE JTaBJICHUE,
BO3HHKHOBEHHE JIMHEHYATOTO CIIEKTpa
aToMa BOJOPOJa, CCTCCTBCHHAS W
HCKYCCTBEHHAS PATUOAKTUBHOCTH;

I1P6 3. Bnanenue
OCHOBOITOJIATAIOMIMMU  (PU3UUICCKUMHU
TIOHATUSMHU nu BCIIMYNHAMU,
XapaKTePU3YFOIIUMHU ¢dbusnyeckue
TIPOIIECCHI (CBsI3aHHBIMH c
MEXaHUYECKHM JBIKCHHUEM,
B3aMMOJICHCTBHEM Te,
MCXaHWYECKHUMH  KOJICOAHUSAMH  H
BOJIHAMH; ATOMHO-MOJICKYJISIPHBIM
CTPOCHUEM BCHICCTBA, TCIIJIOBBIMHU
MpolLeccamu; INMEKTPHYCCKUM u
MAardiuTHBIM MOJISIMH, DBJICKTPUYCCKUM
TOKOM, QJICKTPOMAarHuTHbIMU
KOJIeOaHUSMH u BOJIHAMU;
OIITHYCCKUMU ABJICHUSAMU, KBAHTOBbBIMHU
SBIICHUSAMH, CTPOCHHEM aToMa |
aTOMHOTO sipa, PaIdOaKTUBHOCTBHIO);

BJIaACHHC OCHOBOIIOJararommumMun
ACTPOHOMHUYCCKUMHA MNOHATUAMMU,
IO3BOJIAIOIIIMMHA XapaKTepU30BaTh

TIPOIIECCHI, TPOUCXOIAIINE Ha 3BE3IaX,
B 3BC3HBIX CUCTEMaAX, B
MEXTaJaKTHUYECKOW Ccpene; JBUKEHHE
HEOECHBIX TEJI, SBOJIOLMIO 3BE3]l H
Bcenennoii;

I1P6 4. Bnanmenne 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOpUSAMH  (3aKOH
BcemupHoro Ttsarorenus, I, 11 u III
3akOHBl HEBIOTOHA, 3aKOH COXpaHEHUS

MEXaHHYECKOH SHEPruu, 3aKOH
COXPaHEHHUS HAMITYJIbCa, TIPUHIUIT
CYIIEPIIO3ULINHU Ccui, IPUHIAI
paBHOHpaBHOCTI/I I/IHepHI/IaHBHHX
CHUCTEM O0TCYECTA; MOJIEKYJISIPHO-
KMHETHYECKYI0O  TEOpUI0  CTPOEHHUS
BEILIECTBAa, TAa30BbIE€ 3aKOHBI, TEPBBIN
3aKOH TepMOIII/IHaMI/IKI/I; 3aKOH

COXpaHEeHHs DJIEKTPUUECKOIro 3apsna,
3akoH Kynona, 3akoH OMa 151 ydacTka
menu, 3akoH Owma Ui IIOJHOM
JJIeKTpUYEeCKON 1enu, 3akoH JIxoyns -
Jlenna, 3aKOH  3JIEKTPOMArHUTHOM
WHIYKIHH, 3aKOH COXPaHEHUS SHEPTHH,
3aKOH IPSIMOJIMHEHOT O
pacrnpocTpaHeHHs CBETAa, 3aKOH
OTPaXKEHHs CBETA, 3aKOH IMPEIOMIICHUS
CBETA; 3aKOH COXPAaHEHMs SHEPIHH,




3aKOH COXPAHCHUS HWMIYJbCa, 3aKOH
COXpPaHCHHS JJICKTPUYCCKOTO 3apsja,
3aKOH COXPAaHEHUS MAaCcCOBOTO YHCIIA,
MOCTYJIaThI Bopa, 3aK0H
pPaJIMOAKTUBHOTO PACIaa); YBEpEHHOE
HCIIOIb30BaHKE 3aKOHOB i
3aKOHOMEPHOCTEN npu aHaIu3e
bu3nYeCcKUX SBICHUN U POLIECCOB;

[1IP6 6. Bmamenne  OCHOBHBIMH
METOLaMHU HAy4HOTO [IO3HAHMS,
UCTIONIb3YeMbIMH B (DU3UKE: MPOBOIHUTH
npsiMble W KOCBEHHBIE H3MEpEeHUs
(busnueckux BEJIUYNH, BEIOUpas
ONTUMANTLHBIA CIOCO0 W3MEpPEeHUs U
WCTIONIB3Ysl M3BECTHBIC METOJBI OLCHKHU
MOTPENIHOCTEH M3MEPCHUM, MPOBOIUTH
HUCCIICIOBAHUE 3aBUCUMOCTEH
bu3nyecKkux BEJIMYUH c
HCIIONIb30BAHUEM TPSIMBIX H3MEPEHHH,
OOBSICHSITh TIOJNYYCHHBIC PE3YJIbTATHI,

UCTIONb3Y S ¢busnueckne TeopuH,
3aKOHBI U IOHATHS, U JEJAaTh BBEIBOIBL,
coOmomaTh  mpaBmia  0E30MacHOTO

TpyJla IpU NPOBEIACHUM UCCIIECIOBaHUM
B paMKax yd4eOHOTrO SKCIEpHMEHTa H
y4eOHO-HCCIIeI0BATEIILCKOM

JEATEIbHOCTH € HCIOJb30BaHHEM
IU(POBBIX M3MEPUTENBHBIX YCTPOHCTB
U J1abopaTopHOro  OOOPYIOBaHUS,
c(OPMHUPOBAHHOCTh TPEJCTABICHUNA O
MeTo1ax MOy YEHUS HAYYHBIX
ACTPOHOMHYECKUX 3HAHUM,

I[MP6 7. CdopMHPOBaHHOCTH YMEHUS
peliath pacueTHbIE 3aJadd C SBHO

3aJaHHON ¢dusndeckoit MOJEIBIO,
UCTONB3ysl (U3NYECKHE 3aKOHBI U
NPUHIIMITBI; HAa  OCHOBE  aHaln3a
YCIIOBHSA 3a/1a4u BBIOMPATH
(bu3nuecKyIo MOJIENIb, BBIJIEIATH
¢dusuueckue BENWYMHBI U (POPMYIIBI,
HEOOXONUMBIE TSI €€  peIICHUs,
MPOBOIUTE pacueTsl W  OIICHUBATh
pEaTbHOCTh  MOJMYYCHHOTO  3HAYCHUS
¢dusngeckoi BEJIMYHUHEL; pemaTh
KaueCTBEHHBIC 3a/la4d, BBICTpaWBas
JIOTHYECKU HEIMIPOTUBOPEUUBYIO

LIETIOYKY PacCyXJI€HHIl ¢ Oomopod Ha
N3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(u3HIecKUe SIBICHUS

OK 02.
Hcnonb30BaTh COBPEMEHHBIE
cpeacTBa

MTOUCKa, aHam3a

n

MHTEpIpeTa HHPOPMALMH |

nH()OpPMAIHOHHbIE

JUTst BBITIOJTHEHHS
npoQeCcCUOHANTBHOM
JIeSITeIbHOCTH

TCXHOJIOI'HMH

3a1a4

JIngyHOCTHBIE PE3YyIbTAThI JOJIKHBI
OTpaXaThb B 4aCTU LECHHOCTU HAYYHOI'O
MO3HAHUS:

- c(pOPMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOILIETO ~ COBPEMEHHOMY
YPOBHIO  Da3BUTHS  HAayKH |
o01ecTBeHHON MPaKTHKH,

OCHOBAaHHOTO Ha JIHAJIOTE KYIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B TOJIUKYJIETYPHOM MHPE;

- COBEpIICHCTBOBAHHE S3BIKOBOM W
YUTATENBCKOM KYJIBTYPHI KaK CPECTBA
B3aWMOJICHCTBHS MEXKIy JIOIbMH H

IIP6 5. YMeHue y4HTHIBATH T'PAHHIIBI
MPUMEHEHUS] U3YYCHHBIX (DU3NUECKUX
MOJENE: MarepualbHas TOUKa,
WHEepIUalbHasl  CHCTEMa  OTCYeTa,
WJICANIBHBIA  Ta3; MOJAENH CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPHABIX Tell,
TOUEYHBIH  JJEKTPUUECKUN  3apsifh,
saepHasi MOJENb aToMma, HYKJIOHHas
MOJIETIb aTOMHOTO s/[pa NPU pPEIICHUH
¢br3nYecKnx 3a/1a4;

I1P6 9. ChopmupoBaHHOCTH
COOCTBCHHOH! IO3MIMH 110 OTHOIICHUIO
K dbuznueckoi nH(pOpMAaIHH,
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TMO3HAaHUA MUPA;

MertanpeaMeTHbie pe3yIbTaThI
JOJDKHBI  OTpakathb: OBnangeHue
YHUBEpCaJIbHBIMU yueOHBIMHU

MO03HABATEILHBIMU ACHCTBHAMH:

B) pabora ¢ uHpOpMaIHei:

- BIAfeTh HAaBBIKAMH MOJyYCHHS
UHGOPMAUK U3 MCTOYHHKOB Pa3HBIX
THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISATH THIONCK, aHaIN3,
CHCTEMATH3alMI0 W HWHTEPIPETALHIO
UHGOPMAMK pa3MYHBIX BHUIOB H
(hopM TpeicTaBIICHNS,

- cO37aBaTh TEKCTBl B Pa3IHYHBIX
dopmarax ¢ y4eTOM Ha3HAUYCHUS
uHbOpPMALUK ¥ UETICBOU ayTUTOPHUH,
BHIOHpas OINTUMAJILHYIO bopmy
MPEACTABJICHUA U BU3YyaJIU3alluu,

- UCIIONB30BATh cpencraa
MH(POPMALMOHHBIX "
KOMMYHHKALIMOHHBIX TEXHOJIOTHH B
pelLICHuH KOTHHTHBHBIX,
KOMMYHHKAaTHBHBIX u
OpraHru3aluOHHbIX 3aga4y C
coOuoieHreM TpeOoBaHUI
OPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
THTHEHBI, pecypcochepexeHus,
MpaBOBbIX W 3TUYCCKHUX HOPM, HOPM
HHPOPMALMOHHOM 0€30MaCHOCTH;

- BIIaJICTh HAaBBIKAMH PAaCIO3HABAHUS H
3QIIUTHI nHdopMarImy,
HHPOPMAIMOHHON 0e30MmacHOCTH
JIMYHOCTH

MOJTy4aeMOH M3 pa3HbIX HMCTOYHHUKOB,
YMEHHH  HCMOJb30BaTh  LU(pOBbIE
TEXHOJIOTUH ULt TIOUCKa,
CTPYKTYPHPOBaHHUS, MHTEPHPETALMU U
NPE/ICTAaBICHUS] y4eOHOH M Hay4HO-
NOMYJISIPHOH HMH(MOPMAIMK; pPa3BUTHE
YMEHUH KPUTHYECKOTO aHanu3a
oJIy4aeMoii nHpopManuu

OK 03.

[l1aHupOBaTh U peaan30BHIBATH
coOCTBEHHOE TIPO(EeCCHOHATBHOE
Y JIMYHOCTHOE pa3BHUTHE,
NpeANPUHUMATENBCKYIO
JIeSITeIbHOCTh B
npodeccronansHo chepe,
UCIIOJIb30BaTh 3HAHUSI 10
(bMHAHCOBOI I'PaMOTHOCTH B
Pa3IMYHBIX KH3HEHHBIX
CHUTYaLHUsIX

JImgHOCTHBIE — PE3yNbTaTHI
oTpaxaTb B  4YacTH
HPaBCTBEHHOTO BOCITUTAHUS:
- CIIOCOOHOCTH OLIEHUBATH CUTYAIHIO U
IMpUHUMATh OCO3HAHHBIC peuicHuA,
OPHEHTHPYAICH Ha MOpaJbHO-
HpPaBCTBECHHBIC HOPMBI
U LEHHOCTH;

-OCO3HaHHE  JIMYHOTO  BKJAI B
MOCTPOCHHE YCTOHYHBOTO OYyyIIero;
MerTamnpenmMeTHEIe PEe3yIBTATHI
JOJDKHBI ~ OTpPaXKaTh: OBnangeHme
YHHBEPCaTbHBIMH PETyIATHBHBIMH
NIEHCTBHSIMH:

a) caMOoOpraHu3aIus:
- CaMOCTOSITEIbHO
MO3HABATENILHY IO TIESITeIILHOCTD,
BBISABJISITH HpO6HCMBI, CTaBUTHh n
bopmynrpoBaTh COOCTBEHHBIE 3a7a4d
B 00pa3zoBaTeNbHON JEITETLHOCTH W
JKU3HCHHBIX CHTYAaIUsX;

- CaMOCTOSTENEHO COCTABIIATH IDIaH
peiieHuss  OpOOJIEeMBI € YYETOM
HUMCIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH

U TIPEIIOYTCHUN;

- 1aBaTh OIIEHKY HOBBIM CHTYAaIHsIM;
CrocoOCTBOBAaTh  ()OPMHUPOBAHUIO U
MPOSIBICHUIO IMHPOKOW DPYIWINH B

JOJIKHBI
AYXOBHO-

OCYIIECTBIISITh

I1P6 9. CdhopMupoBaHHOCTH
COOCTBEHHON MO3MLHUH MO OTHOIICHUIO
K (huznaeckoit HHpOpMAIIHH,
MOJy4aeMOi M3 pa3HbIX HMCTOYHUKOB,
YMEHHH  HUCMOJb30BaTh  L(poBbIe
TEXHOJIOTUH JUISt TIOUCKa,
CTPYKTYPHPOBAHHUS, MHTEPIpETALHUd U
NpPE/ICTaBICHUSI y4eOHOW M Hay4HO-
HOIYJSIPHOH HMH(OpMAalMK; pa3BUTHE
YMEHUH KPUTHYECKOTO aHanm3a
HoJTy4aeMoi HH(pOpMaLin
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pasHbIX 00NACTSIX 3HAHUMA, MOCTOSHHO
MOBBINIATH CBOM 00pPA30BaTENbHBIN H
KyJBbTYPHBIIl yPOBEHb;

0) CaMOKOHTPOJIB:

HCIIONB30BaTh MPUEMbI PEQICKCUH IS
OLICHKH CHUTyalliH, BBIOOpa BEPHOTO
peLICHHS;

- yMeTh OLCHHBATH PHCKH H
CBOCBPEMCHHO IPUHUMATh PELICHUSI
0 UX CHUKCHHIO

OK 04.

O¢ddexTnBHO B3amMOIEHCTBOBATH
U pabotaTh B  KOJUICKTHUBE H
KOMaHIe

JInqHOCTHBIE  pE3YyNbTaThl  IOJKHBI
OTpaXkaTh B YaCTH IIEHHOCTH HAYYHOTO
MO3HAHUS:

-OBJIaJIcBaHHE  HABBIKAMH  y4yeOHO-
HCCJIEI0BATEIIbCKOMH, IIPOEKTHOMU
Y COLMANILHOM e TEIbHOCTH;
MertanpeaMeTHbIe pe3yJbTaThl
JTOJIKHBI OTpaxath: OsnazeHue
YHHBEpCaJIbHBIMU
KOMMYHHUKATUBHBIMH ACHCTBUSIMU:

6) coBMecTHas IESTEINBHOCTD:

- TOHMMarb W HCIIOJI30BAaTh
MperMyIIecTBAa KOMaHIHON

W WHAUBUYyaIbHON paboTHI;

- BbIOMpaTh TEMaTHKy M METOMBI
COBMECTHBIX JCHCTBHH C Y4Y€TOM
Oo0IIMX HMHTEPECOB U BO3MOXKHOCTEH
KaX/I0T0 4JIeHa KOJJICKTHBA;

- [pUHMMATh LEIU  COBMECTHOMU
JIeITeIbHOCTH,  OpPraHW30BBIBATH U
KOODJWHUPOBATh JEWCTBHS IO e€e
JIOCTHKEHHIO: COCTaBIATh  IUIaH
JIEUCTBUHM, pacnpeleniarb pojaud ¢
y4eToM MHEHHUH YYaCTHHKOB,
00CyXIaTh pe3yJbTaThl COBMECTHOM
paboTHI;

-OLIEHUBATh Ka4eCTBO CBOETO BKJIa/a U
Ka&XJOro Yy4acTHHUKAa KOMaHAbl B
o01mii pe3ysbTar 1o pa3padoTaHHBIM
KPHUTEPHSIM;

-TipefsaraTh HOBBIE HPOEKTHI,
OLICHMBATh WJEU C MO3HMIUH HOBU3HBI,
OPHUTHHAIBHOCTH, MIPaKTHYECKOH
3HAQYUMOCTH;  KOOPJAMHUPOBaTb U
BBINIOJHATH  pabOTy B YCIOBHAX
peajbHOrO, BUPTYaJILHOTO u
KOMOMHHPOBAHHOT'O B3aUMO/IEHCTBYS;
-OCyIIECTBIIATh MO3UTHBHOE
CTpaTEeTHIecKoe MIOBEJICHHE B
pa3NUYHBIX CHUTYalMsX, IPOSBISATH
TBOPYECTBO W BOOOpa)XeHHE, OBITH
WHHUIMATHBHBIM.

Ognagenne YHHUBEPCAITHHBIMHU
PETYJIATUBHBIMU JICHCTBUAMHU:

T) IPUHATHE Ce0s U IPYTHUX JIIOACH:

- NPUHMMaTh MOTHUBBI M apryMEHTEHI
JpYyruX  JIOJeH  mpu  aHanm3e
PE3yJIbTaTOB AEATEIHHOCTH

[1IP6 10. Osmanenune
paborats B
c BBIIIOJTHEHUEM
COLIMAIBHBIX  pOJICH,  IJIAHUPOBATH
paboty TPYIIIBL, PpaIOHATEHO
pacmpenenaTh JIEATEILHOCTE B
HeCTaH}IapTHI)IX CI/ITyaHI/IHX, aICKBAaTHO
OLCHMBATh  BKJAQJ  KaXIOro U3
YYaCTHUKOB TpyHmbel B  peLICHUE
paccMmarpuBaeMoii IpooIeMbI

YMEHUSIMU
rpymnme
Pa3IUIHBIX

OK 05.

OcyuiecTBISTh YCTHYIO U
NHCbMEHHYI0 KOMMYHHKAIIHMIO Ha
TOCYIapCTBEHHOM SI3BIKE

JIM4HOCTHBIE PE3YyIAbTAaTbl  AOJIKHBI
OTpaXkaTb B 4YaCTU OICTCTUYCCKOI'O
BOCIIMTaHHA:

- OCTCTHYCCKOC OTHOHMICHHMC K MHpPY,

I1P6 1. CdopmupoBaHHOCTB
NPEACTaBICHUI O pPOJIM W MecTe
(H3MKN U aCTPOHOMHH B COBPEMEHHOH
Hay4YHOU KapTHHE MHpa, 0
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Poccuiickoit @enepanun ¢ yueTom
ocobenHocTel ColManbHOTO U
KYJBTYPHOT'O KOHTEKCTa

BKJIIOYasl ACTETUKY ObITa, HAyYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA,
TPyZia ¥ OOLIECTBEHHBIX OTHOIICHHH;

B obyactu MaTPHOTHYECKOTO
BOCITUTAHHS TPOSIBIISTE!

-IIECHHOCTHOE OTHOIIICHHE K
TOCYJapCTBEHHBIM CHMBOJIaM,
HUCTOPHYECKOMY W TPUPOIHOMY
HACJIEINI0, MaMATHHKaM, TPaJuLUsIM
HaponoB  Poccum,  IOCTHXKECHUSIM
Poccun B Hayke, MCKyCCTBE, CIIOpTE,
TEXHOJIOTHSIX U TPYZC;

MertanpeMeTHbIC pE3yNIBTATHI
JIOJDKHBI ~ OTPaXKaTh: OBnancHue
YHHBEPCATbHBIMU
KOMMYHHUKATHBHBIMHU JCUCTBUSIMH:

a) ob1ieHue:

- OCYWIECTBIATh KOMMYHHUKAIIUH BO
BcexX chepax KU3HM;

- Ppa3BepHYTO M JIOTMYHO WU3Jarath
CBOIO TOUKY 3peHust c
HCIIOJIb30BaHUEM SI3BIKOBBIX CPEICTB

cucreMooOpasytomeil ponu Quzuku B
Pa3BUTUH €CTECTBEHHBIX HAYK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTHH, O BKJIa/e
POCCHHCKMX ¥ 3apyOe)HBIX YYEHBIX-
¢bu3uKoB B pa3BUTHE HayKH;
NOHMMaHue (U3UYECKOH  CyIIHOCTH
HaOJIOJaeMbIX SIBJICHHH MHKpPOMHpa,
MakpoMHpa M MeramMupa; IOHHMaHHUe
pOJIM  aCTPOHOMHH B IPAKTHYECKOH
JeATEeIbHOCTH YeJIOBeKa U NalbHeHIeM
HayYHO-TEXHHYECKOM DPAa3BUTUH, POJH
¢u3uKy B GOPMHPOBAHUH KPyTo30pa H
(YHKIIMOHAIEHON IpPaMOTHOCTH
YeJoBeKa JUISl PEIICHUS] MPAKTUUECKUX
3ajaq

OK 07.
CopneilicTBOBaTh COXPaHEHHIO
OKpy>Karouiein cpenpl,

pecypcocOepeKeHUI0, TPUMEHSTh

JIudHOCTHBIE  pe3yJbTAaThl  JIOJDKHBI
OTpaxaTb B 4YacCTH JKOJOTHYECKOTO
BOCIIUTAHUS:

- ¢(hOpPMHUPOBAHHOCTh 3KOJIOTHYECKOH

IIP6 8. CdopmMupoBaHHOCTH YMEHUS
OPUMEHATh TOJYYCHHBIC 3HAHUS ISt
OOBSCHCHUSI  YCJIOBHH  MPOTEKAHHsI
¢bu3nUecKuX SIBJICHUN B MPUPOIC U IS

3HaHUS 00 WM3MCHEHWH KINMaTta, | KyObTypbl,  I[OHHMAaHWE  BIMSHUS | IPUHATHS TPAKTHYCCKUX pPEIICHHH B
MIPUHLIMIIBI OepEeXKITMBOTO | COMUATEHO-IKOHOMHYIECKIX [IOBCEIHEBHON JKU3HU JUTSL
MIPOU3BOJCTBA, 3¢ (EeKTUBHO | MPOIIECCOB HA COCTOSHHE NPHUPONHON | obecredeHus 0e30MacHOCTH npu
JIEHCTBOBAaTh B  YPE3BBIYAWHBIX | M COIMANBHOH CpeIpl, OCO3HAaHWE | OOpalleHHu ¢ OBITOBEIMH IPHUOOpaMU U
CUTYaLUAX. rII00aTBEHOTO XapakTepa | TEXHUYECKUMU YCTpOHCTBaMH,
9KOJIOTHIECKHX MIPOOIIeM; COXpaHEHHS 3J0POBBS U COOIFOICHUS
- IJJAHUPOBAaHUE U OCYUIECTBJICHUE | HOPM SKOJOTUYECKOrO0 TIOBEJEHUS B
JIEUCTBUI B OKpY’)KaloIIEH cpelle Ha | OKpyXarolled  cpele; IIOHMMaHNE
OCHOBE 3HAHHUS IIeJiel yCTOIYMBOrO | HEOOXOIUMOCTH IIPUMEHECHHUS
pa3BUTHS YEJIOBEUECTBA; JMOCTH)KCHUH (U3UKK U TEXHOJIOTHI
AKTHUBHOE HeNpuATHe  JEUCTBUM, | And paLMOHAIBHOTO
MPUHOCSAIIMX  Bpel  OKpYy)Karouled | MpUpoI0NoJIb30BaHUA
cpene
IIK 11.1. - WCIIONIb30BaTh (U3MUYECKHUE 3aKOHBI
PaspabateiBath  00BEKTHI  0a3 npu  paspafoTke 0a3  JaHHBIX B
JAHHBIX B COOTBETCTBUU I COOTBETCTBUH C pe3yiibTataMu
pe3ynabpTaTaMu aHaju3a aHaJIn3a,

MPeIMETHON 00JIACTH

- YMETh OCYHIECTBIATH OOpabOTKy H
aHanmu3 0a3 JaHHBIX B MPEIMETHOU
obmacti, HCHONB3YS  (UIUIECKYIO
CYUIHOCTh SIBICHUH ©  (u3nyeckue
3aKOHBI [TPUPOJIBL;

- YMETh I0JIb30BAaThCS COBPEMEHHBIMHU
¢u3MgeCcKUMH MPHOOPaMH JJIST aHAIIH32
nHdopmanuy 0a3 TaHHBIX, a TAKKE IS
cOopa u 00pabOTKH JaHHBIX.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoit padoThl

Oobvem uacos

MakcumanbHas yyeOHasi HArpy3Ka (Bcero) 117
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 117
OcHOBHOe€ coJepKaHue
B TOM YHCJIE:
TEOPETUIECKOE O0yUCHUE 24
MPAKTUYECKHUE 3aHATUS 24
J1a00paTOPHBIE 3aHIATHS 23
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJIePsKAHME
B TOM YHCJIE:
TEOPETHYECKOE 00yUCHHE 15
IIPAKTHYECKUE 3aHATHS 15
J1a00paTOPHBIE 3aHIATHS 15
IIpome:xkyTouyHasi arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) 1

CamocTosiTeibHasi padoTa 00y4aonerocs

KoncyabTanmum
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2.2. KajleH1apHO-TEeMAaTHYeCKUI MJIaH U coJep:kaHue YueOHoi nuciuuniuabl PU3UKA

HaumenoBanue pa3iejioB U

TeM

Conep:xxaHue y4eOHOTo MaTepHuaja (OCHOBHOE M MPO()eCcCHOHAIbHO-OPHEHTHPOBAHHOE COJlep:KaHNe),
JagopaTopHble paGoThl U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYab (IPU HATUYMH)

OoBeM
JacoB

Dopmupy
eMble
KOMIIeTeH
HHA

Yyeonas
Hexeas

1

4

Pa3nen 1. ®usuka 1 METOBI

HAYYHOI'O IMMO3HAHU A

Tema 1.1
Bsenenue

®dusuka - Hayka o npupoje. HayuHsle MeToIbI IO3HAHUS OKPY KAIOIIero Mupa. Ponb skciepumenTa u Teopuu B
IpoLecce MO3HAHUS PUPOJIBL. DKCIIEPUMEHT B u3uke. MoenupoBanue pU3NIECKUX SIBICHUH U IIPOLIECCOB.
Hayunsle runore3sl. @usnyeckre 3aKOHbI ¥ TEOpHH. [ paHUIBI IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHImI
cootBeTcTBUsL. Ponb 1 MecTo (u3KkH B pOpMUPOBAHUN COBPEMEHHOI HAYyYHON KapTHHBI MUPa, B IPAKTHYECKOM
JIeSITeIbHOCTH JII0eH

IIpakTHyeckoe 3anaTHE: OnpeneneHue NOrpemHocTeil GU3NUSCKUX U3MEepeHUi

JlaGopaTopHoe 3ansitue: MoaenupoBaHue GU3NUCCKUX ABICHUM U MpoIieccoB. [TorpenrHocTn u3MepeHuit
(U3UIECKUX BEIMIHH.

OK 03
OK 05

HpO(l)eCCl/IOHaJILHO-Opl/IeHTHpOB3HHO€ coJIepkaHue

Paszgen 2. Mexanuka

Tema 2.1
Kunemartnka

Copep:xaHue yueOHOI0 MaTepHaJia:

MexaHnyeckoe JBHXXCHHC. OTHOCHUTEILHOCTh MEXAHUYECKOTO JBUXKCHUS. CucrTeMa OTCUETA. TpaeKTopm].
Ilepemenienue, ckOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOU TOUKH, UX
MIPOEKIIMH Ha OCU CUCTEMBI KoopAuHaT. CIoXeHHue epeMeIleHni 1 CII0KeHUE CKopocTeil. PaBHOMepHOE 1
PaBHOYCKOPEHHOE TPSMOIMHEWHOE ABIKeHHE. [ padku 3aBUCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHSI, IYyTH H
MepeMeIeHIs] MAaTepHATEHON TOYKH OT BPEMEHH.

IIpakTHyeckoe 3aHsATHE:

W3mepenne MrHOBEHHO ckopocTH. VccnenoBaHe COOTHOIEHNS MY Iy TSIMH, IPOHACHHBIMH TEJIOM 32
TIOCJIE/I0BATEINILHBIE PABHBIE TPOMEXYTKH BPEMEHH ITPH PaBHOYCKOPEHHOM JIBIKEHNH C HAYaJIbHON CKOPOCTBIO,
paBHOH HYJIIO.

.JIaﬁopaTopnoe 3aHATHE: OHpGI[CJ'IeHI/Ie CKOPOCTH T€Ja IPpHU ABUIKCHHUHU 11O HaKJIOHHOH INTOCKOCTH

Coaep:xanue yue0HOro MaTepuaJa:

CBoOonHOe masieHne. Y cKopeHne cBoboHoro najeHus. KpuBonumHeiiHOe nBmkeHne. [IBIkeHNe MaTepHaTbHON
TOYKH IO OKPY>KHOCTH C TIOCTOSTHHON TI0 MOJYJIIO CKOPOCTEI0. YTIIOBasi CKOPOCTD, JIMHEHas: CKOPOCTh. [lepron u
gacrorta oOpamieHus. LleHTpocTpeMuTenbHOe yckopeHne. TexHIdecKkue yCTpoHCTBa U IPaKTHIECKOe TPUMEHEHHUE:
CITUJOMETP, IBMIKCHHE CHAPSIJIOB, IIETTHBIE U PeMEHHBIE TTepeaadn

IIpakTHyeckoe 3aHsITHE:
W3ydenne OBIKEHUS ITapUKa B BSI3KOH KHUJIKOCTH. V3ydueHne IBMKEHHUS Tela, OPOIICHHOTO TOPH30HTAIIFHO

JladopaTopHoe 3ansitue: KpuBOIMHEHHOE W BpalllaTelbHOE JBIKEHUE.

Tema 2.2.
Jnnamuka

Conep:xanue y4eOHOr0 MaTepHaJia:

IIpunuun otHocutensHocTH ["anunes. Ilepselil 3akoH HetoToHa. MIHepuuanbHble cucTeMbl 0TcueTa. Macca Tena.
Cuna. IIpuanmn cynepno3unnu cui. Bropoit 3akor HeioToHA 17151 MaTepHalbHON TOYKH B MHEPIIHAIBHON CHCTEME
otcuera (MCO). Tperuii 3akoH HproTOHA /11 MaTepHaIbHBIX TOYEK. 3aKOH BCEMUPHOTO TIATOTeHHs. Cuia TSKECTH.
ITepBas kocmuueckast ckopocth. Cuna ynpyroctu. 3akoH ['yka.

OK 01
OK 02
OK 04
OK 05
OK 07
MK -1.2
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IIpakTuyeckoe 3aHsATHE:
Wzydenne nBmkeHs OpycKa 10 HaKJIOHHOH IJIOCKOCTH O JeHCTBUEM HECKOIBKUX CHIL.

JlaGopaTopHoe 3ansitue: «OmnpeneneHne KodQQUIUEHTa YIIPYTOCTH CTAIBHOMN MPYKIHED)

Copep:xaHue y4eOHOT0 MaTepHaJia:

Bec Tena. Tpenne. Buasl TpeHns (okos, CKoibkeHus, kauenns). Cruia tpeHus. Cyxoe Tpenue. Cria TpeHUs
CKOJIBXEHHUS U cuiia TpeHus nokost. Kosdduunent tperns. Cuiia conpoTUBICHHS IPH ABMKSHUH TeJa B )KUIKOCTH
win rase. [loctynaTtenbHoe U BpaliaTelbHOe ABHKEHHE a0COII0THO TBEPIOTO Tesia. MOMEHT CHIII OTHOCHTEIIBHO
ocu Bpauenus. [nedo cubl. Ycnosus paBHoBecust TBepaoro Tena B ICO. TexHuueckue ycTpoicTa u
MPaKTHYECKOEe NPUMEHEHHUE: MTOIIIUITHUKH, JIBUKEHHE HCKYCCTBEHHBIX CITyTHUKOB

HpaKanecxoe 3aHATHE:
HccnenoBanue 3aBUCUMOCTH CHJI yOopyroctu, BOSHUKaromux B ,He(l)OpMHpOBaHHOfI TMPY>KUHE U pC3UHOBOM o6pa3ue
OT BCJIMYHMHBI UX He(bOpMaHI/II/I

JladopaTopHoe 3ansitue: lccnenoBaHue ycaoBHiA paBHOBECHS TBEPOIO TeJa, UMEIOIIET0 OCh BpallleHUs

Tema 2.3.
3aKOHbI COXpaHEHHS B
MEXaHHKE

Coaep:xanue yueOHOro MaTepuaJa:

Mexanunueckas pabota ¥ MOINHOCTh. KuHermueckas »Heprus. [loTeHIMaNbHAs 3HEPrUs. 3aKOH COXPaHCHHS
MEXaHUYCCKOW JHepruu. PaboTa CWIIBI TSXKECTH W CHIIBI YOPYrocTH. IIpMMEHEHHE 3aKOHOB COXPaHCHHUS.
Hcnonp30BaHue 3aKOHOB MEXAHHMKH JJIsi OOBSCHEHUS BM)KCHUS HEOECHBIX TNl M JJIS Pa3BUTHA KOCMHYECKUX
HCCIICAOBAHMN, TPAaHUIBI IPUMEHHMOCTH KIIACCHYCCKOW MeXaHWKH. MMITynbc MarepHanbHOM TOYKH (Terna),
CHCTEMBI MaTepHAFHBIX TOUYEK. VIMITyJNbC CHIIBI U W3MEHCHHE UMITyJbca Tella. 3aKOH COXPaHEHUS HMITyIbca B
HNCO. PeakTuBHOE IBHKEHHUE.

IIpakTHyeckoe 3aHsATHE:

W3yueHne CBsI3M CKOpOCTEil Ten mpu Heynpyrom ynape. MccrnemoBaHue CBSI3H paOOTHI CHIBI C W3MEHEHHEM
MEXaHWIECKOW HEPTHH Tela.

TexHn4eckue ycTpoicTBa M HPaKTHIECKOE NPUMEHEHHE: BOJOMET, KONEp, NPYKWHHBIA ITUCTOJET, ABMKEHHE
HNCKYCCTBCHHBIX CITYTHHUKOB M PAaKET.

JlabopaTopHoe 3ansitue: «OrmpeneneHre CKOPOCTH NOJAETA MyJI»

Coaep:xanue yue0HOro MaTepuaJa:

Pabora cubl. MomHocTs crnbl. KnHeTHYECKas SHeprusi MaTepHaibHON ToukH. Teopema 00 n3MEeHEHNH
KuHeTH4Yecko 3Heprun. Ilorennuansaas sueprus. [loTeHInansHast SHEPIrus ynpyro AeOpMUPOBAHHON MPY>KUHBL.
[NoTennuanpHas YHEPTUSA Tea BONIM3K NOBepXHOCTH 3eMin. [loTeHManbpHbIe U HE MOTEHIIHATbHBIE CUIIBI. CBS3b
paboTHI He MOTEHIUAIBHBIX CHJI C H3MEHEHHEM MEXaHNYECKOH SHEPIHH CHCTEMBI Tell. 3aKOH COXpaHEeHUs
MEXaHUUYECKOHU dHEpPTUU. YIpPyTrue U Heynpyrue CTOJKHOBEHUS

IIpakTHYeckoe 3aHATHE:
Wcnonp3oBadne 3aKOHOB MEXaHUKH JUIA 00BsICHEHUS JBHXXCHUSA HEOECHBIX TE U JUIA pa3sBUTUA KOCMHUYCCKUX
I/ICCJ'ICJIOBaHI/II\/'I, T'paHUIBI IPUMEHUMOCTHU KJIaCCUYECKOM MEXaHUKH. I/IMI/ITaLII/If{ HCBCCOMOCTHU

JlaGopaTopHoe 3ansiTue: VccienoBanue CBsi3u pabOTHI CUIIBI C I3MEHEHHEM MEXaHHYEeCKO# QJHEPruH Teja Ha
IIpUMEpPE PACTSHKEHUS PE3UHOBOTO KI'yTa

Pa3gen 3. Mouieky/isipHas (pu3uka M TepMOIMHAMHMKA

Tema 2.1.
OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TeOpuun

Coaep:xanue yue0OHOro MaTepuaJa:

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUIECKOM TEOPHH U HX ONBITHOE 000CHOBaHNE. bpOoyHOBCKOE ABHKCHHE.
Juddys3usa. Xapakrep IBIKEHUS U B3aUMOJICHCTBHUS YaCTHUIL BelecTBa. MoJIeny CTPOSHUS Ta30B, KUAKOCTEH 1
TBEPBIX T ¥ 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pazMepsl Mosiekyin. KonmnuecTo

OK 01
OK 02
OK 03
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pemectBa. [locrosinnas ABoranpo. TemnoBoe paBHoBecue. Temneparypa u ee usamepenue. lllkana remneparyp
Henbcus. Monens uneansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKOW TEOPHH HACAIBHOTO Ta3a.
AOcommoTHas TeMIiepaTypa Kak Mepa cpeiHel KHHETUIEeCKOW YHEPTHH TEIIIOBOTO JABM)KEHUS JacThIl ra3a. [llkama
temneparyp KenbBuna.

IIpakTnueckoe 3ansaTHe: I3MepeHue Macchl BO3AyXa KIaCCHOM KOMHATe.

JlaGopaTopHoe 3aHsaTHE: 113yucHue M306apHOro Ipoliecca B rase

Copep:xanue y4eOHOr0 MaTepHaJia:

I'a3oBbIe 3ak0oHBI. YpaBHeHHe Menneneena -Knaneiipona. 3axon JlansroHa. M3omporieccsl B ueanbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacraBieHle H30IIPOLIECCOB: H30TEpMa, U30X0pa, u3o00apa.
TexHn4ecKHe yCTPOHUCTBA M MPAKTHIECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp

IIpakTHueckoe 3ansiTue: lccienoBanue 3aBUCUMOCTH MEX/TY IIapaMETPaMU COCTOSIHUSL Pa3pEIKSHHOT0 ra3a

JladopaTopHoe 3anaTHe: OmnpenelieHUe MOJISIPHOH MacCHl ra3a

[N

Tema 3.2.
OCHOBHI TePMOTUTHAMUKA

Coaep:xanue yueOHOro MaTepuaJa:

Buytpennsis sneprus. Padora u termonepenada. KonnmaecTBo TemmoTel. Y paBHeHHE TEIIOBOTO OanaHca. [lepBoe
HadJajo TePMOIMHAMHKH. AIrabaTHeIN nponecc. Bropoe Hadano TepmommHamuku. TerntoBeie npurarend. KI1J]
TeroBoro neuratens. Oxpana mpupoxasl. TepMonuHaMudeckas cructeMa. BHYTpeHHS SHEPTHL
TEPMOJAMHAMHYCCKON CHCTEMBI M CIIOCOOBI ¢ m3MeHeH s, KoMuuecTBO TemIoTh U padoTa. BHYTpeHHsA 3HEpTus
0JIHOATOMHOTO HJIeaJbHOTO Ta3a. Buabl Temnonepenayu: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUeHHE. Y AenbHas
TEIUIOEMKOCTh BeliecTBa. KonnuecTBO TEIUIOTHI pH Terutonepenaye. [lorstue 06 aqunadataom mporiecce. [lepBbiit
3aKOH TepMOArHAMUKH. [[puMeHeHre MepBOro 3aK0Ha TEPMOIUHAMUKH K H30mpoleccaM. [ padudeckas
MHTEpIIpeTanus padoThI rasa.

HpaKTuquKoe 3aHSATHE: 3aKOHbI TCPMOJMHAMUKU.

JladopaTopHoe 3ansaTHe: «OnpeeneHne yaeabHON TETUIOEMKOCTH TBEPIOTO TEay

Copnep:xxaHue y4eOHOT0 MaTepHaJja:

Bropoii 3akon Tepmonunamuki. HeobpatumocTs nporeccos B npupoje. Teriosbie MatuHbl. [IpuHIMNbBL 1eicTBIS
TEIJIOBBIX MallivH. [IpeoOpazoBaHus SHEPrUK B TEIUIOBLIX MalnuHax. KoadduipueHT noiesHoro naeificTBys TEMIOBOM
MmamuHbL. [{nkia KapHo 1 ero koaddunmenT noie3Horo qeicTBrs. DKOJIOTHY €CKHE TPOOIEeMbI TETIIO3HEPT € THKH.
TexHW4ecKHe yCcTpOWCTBA M MPAaKTHYECKOE NPUMEHEHNE: IBUTaTe)lb BHYyTPEHHETO CTOPaHUsl, OBITOBOM
XOJOJAUIbHUK, KOHIULIMOHEP

HpaKTH‘IeCKOC 3aHATHE: 3aKOHBI TEPMOJUHAMUKU.

JlabopaTopHoe 3ansitue: lI3yueHue U30XOpPHOIO Mpolecca B ra3ax

Tema 3.3.
ArperaTHbl€ COCTOSTHHS
BelecTBa U (pa3oBbie
TIePEXO0/IbI

Copep:xaHue y4eOHOI0 MaTepHaJia:

ITapooOpa3oBanue u koHAeHCcanus. Vicapenue u kuneHue. AOCOMIOTHAS U OTHOCHTEIbHAS BIAXKHOCTh BO3TyXa.
Hacrimennslit map. Y aenapHas TemioTa mapooopa3oBaHus. 3aBHCUMOCTh TEMIIEPaTyPhl KUIIEHUS OT JaBICHUS.
Tsepmoe teno. Kpucrannuueckue n amopdHbie Tena. AHU30TPOIHSI CBOWCTB KPUCTAIIOB. JKUAKUE KPUCTAIIIBI.
CoBpemeHHbIE MaTepHaibl. [ImaBneHue n KpucTauM3anus. Y aepHas TeTuiora mwiaBineHus. CyomuMarus.
YpaBHeHHE TEIUIOBOTO Oaanca

IpakTHyeckoe 3ausTie: 1E€XHUYECKUE YCTPONUCTBA U PAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJJOPUMETP, TEXHOJIOTUU IIOJIy4YEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YKCIIE
HAaHOMAaTepPHAJIOB, U HAHOTEXHOJIOTHH

OK 04
OK 05
OK 07
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JlaGopaTopHoe 3ansitne: OnpejeneHne BIAKHOCTH BO3AyXa

IIpodeccuoHaILHO-OPUEHTHPOBAHHOE CO/Iep:KaHHe

Paznen 4. DiiekTpoagnHaMuka

Tema 4.1. Conep:xanue y4eOHOr0 MaTepHaJia:
OnekTpocraTrka OnexTpu3anys Tel. DIeKTpHUecKuii 3apsi. [Ba BuIa SIEKTPUIECKHUX 3apsiaoB. [IpOBOIHUKY, AUAICKTPHKH H

MOJTYTPOBOJHHUKH. 3aKOH COXPaHEHHs AIICKTPHUYECKOTO 3apana. BzanmoneiicTsue 3apsinos. 3akoH Kymnona.
ToueuHsIit NEKTpUIECKUit 3aps. DIeKTpuuecKoe nojue. HanpspkeHHOCTS AekTprdeckoro moist. [Tpuaimm
CYTNEPIIO3ULINH JIIEKTPUIECKHX Moe. JINHUN HaITPSyKEHHOCTH DIIEKTPUYECKOTO TIOJS.
IIpakTHyeckoe 3aHATHE: SIEKTPOCTATHYECKOE MOJIE
JlaGopaTopHoe 3aHsiTHe: «I3yueHne 31eKTPOCTaTUUECKOTO OIS
Copep:xanue y4eOHOr0 MaTepHaJia:
Pa6ota cun anexrpocrarudeckoro nois. [lorennuan. PasHocTs noteHnuanoB. [IpoBOAHUKN U TUAIEKTPUKHU B
ANEKTPOCTATUYECKOM MoJIe. JIU3IeKTpruuecKas IPOHUIIAEMOCTb. DIIEKTPoeMKOCTh. KoHneHcaTop. DNeKTpOEeMKOCTh
IUIOCKOTO KOHJIeHcaTopa. DHEPrusl 3apsbKeHHOr0 KOHIEHcaTopa
IpakTnyeckoe 3anaTHe: l3MepeHHe 3IEKTPOEMKOCTH KOHAEHCaTOpa. TeXHNYECKHE YCTPOICTBA U MPAKTUIECKOE
MIPUMEHEHHE: 3IEKTPOCKOII, 3JEKTPOMETP, IIMEKTPOCTATHIECKAsl 3aIIUTa, 3a36MIICHHIE 3JIEKTPOIPHOOpPOB,
KOHJICHCATOp, KOMUPOBAJIbHBIN aNiapar, CTPyHHbII IPUHTED.
JlaGopaTopHoe 3ansiTHe: «ccnenoBaHue napaMeTpoB MIOCKOTO KOHIAEHCATOPA.

Tema 4.2. Coaep:xanue yueOHOro MaTepuaJa:

ITocrosiHHbII DNeKTpUYecKHii TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTpUIecKoro Toka. Mcrounnku Toka. Cuna Toka. I[locTossHHBIN

3JIeKTpUYECKUil TOK. TOKHU B
Ppa3JIMYHBbIX Cpeaax

ToK. Hanpsbxenue. 3akoH OMa J1d yyacTKa HEenH. DNEeKTPHIECKOe CONIPOTUBIICHHE. Y IeTbHOE COPOTHUBIICHHE
BemtecTBa. [locnenoBarenbHOe, MapanieasHOE, CMEIIAaHHOE COSAMHEHNE TIPOBOAHUKOB. PaboTa 371eKTpHuecKoro
ToKa. 3akoH J[xoys -Jlenna. MOIHOCTD 3MEKTPHYECKOT0 TOKA. DIIEKTPOABIKYIIAs CHIa U BHyTpPEHHEE
COTNPOTHBJICHNE UCTOYHHKA TOKA. 3akoH OMa JJis TOJTHOM (3aMKHYTOM) aiieKTpruieckoii rienu. Kopotkoe
3aMBIKaHUE.

IIpakTHyeckoe 3aHsATHE:
TexHn4eckue ycTpoHCcTBa M MPAKTHIECKOE IPUMEHEHUE: aMIIEPMETP, BOJIILTMETP, PEOCTAT, NCTOYHUKH TOKa,
3NEKTPOHArpeBaTeNbHBIE IPUOOPHI, INEKTPOOCBETUTEIbHBIC IPHOOPH], TEPMOMETP COIPOTHUBICHUSI.

JlaGopaTopHoe 3ansiTHe: V3y4yeHne CMEIIaHHOTO COSIMHEHHSI PE3UCTOPOB.

Coaep:xanue yue0HOro MaTepuaJa:

DJeKTpOHHAs! IPOBOANMOCTB TBEP/IBIX METAIIIOB. 3aBUCHMOCTH COIIPOTUBIICHHS METAIIIOB OT TEMIIEPATYPH.
CBepXIpoBOAMMOCT. DIEKTPHUYECKUI TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX Iy4IKOB. [10TympoBOgHUKH.
CoOcTBeHHAs M MPUMECHAs! TPOBOIUMOCTH MOTYyTIPOBOAHUKOB. CBoiicTBa p-N-miepexoa. [1oaynpoBoHIKOBEIE
IpUOOPEIL.

IIpakTHYeckoe 3aHATHE:
TexHuueckne yCTpOUCTBa U MPAKTHUECKOE MPUMEHEHNE: BAKYYMHBIH U0, TEPMUCTOPHI U POTOPE3UCTOPHI,
HOHprOBO}IHI/IKOBHﬁ JAUO0, raJIbBAaHUKA

JlaGoparopHoe 3ansiTue: V3MepeHue 3JeKTPOABHKYILEH CHIIBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO
COITPOTUBJICHUSA

Conep:xaHue y4eGHOr0 MaTepuaJa:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
MK -1.2
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DNEKTPUUECKUN TOK B pACTBOPAX M pacIuiaBax dJICKTPOIUTOB. DIEKTPOJUTHICCKAS TUCCOMAIINS. DIEKTPOIIH3.
DnekTpudeckuii TOK B razax. CaMOCTOSITENIbHBIN U HECaMOCTOSTENbHBIHN pa3psa. Monnus. [lnazma

IIpakTHyeckoe 3aHATHE: DIEKTPUUECKHH TOK C cpesiax 1
JlaGopatopHoe 3ansiTne: OnpezeneHue noctossHHoi Papanes 1
2-ii cemecTp 51
Tema 4.3. Copep:xaHue y4eOHOT0 MaTepHaJia: 1 OK 01
MarsuTHoe ToJIe. [TocTossHHBIE MarHUTHI. B3anMopelicTBHE NOCTOSIHHBIX MarHUTOB. MaruuTHoe nose. BeKTop MarHuTHON MHAYKIUH. OK 02
DNeKTpOMarHuTHAS [IpuHuMn cyneprno3uuuy MarHuTHBIX 1ojel. JINHUKM MarHUTHON MHAYKIuu. KapTuHa JIMHUN MarHUTHOW HHAYKLUH OK 03
WHTYKIUS IOJIL IOCTOSIHHBIX MarHUTOB. MarHUTHOE TI0JIE TPOBOAHUKA ¢ TOKOM. KapTHHa JIMHNI WHIAYKINH MarHUTHOTO TTOJIS OK 04
JUTHHHOTO TIPSIMOTO IIPOBOIHHUKA M 3aMKHYTOTO KOJIBIIEBOTO IIPOBOAHUKA, KATyIIKH ¢ TOKOM. OnbIT OpcTena. OK 05
B3anmopeiicTBue npoBoiHUKOB ¢ TOKOM. Crila AMriepa, ee MOJyJIb U HallpaBJICHHUE. OK 07
IMpakTnyeckoe 3ansitue: TexHUYECKHE YCTPOWCTBA M NPAKTUUECKOE MPHUMEHEHHE: MOCTOSHHBIE MarHHTHI, 1
QJICKTPOMAIrHUTEL. I/I3yquI/Ie MAardmMTHOIO ITOJIA KaTYIIKKU C TOKOM.
JlaGopaTopHoe 3ansiTHe: «OnpeeneHne ropu30HTaIbHON COCTABIIIONIEH HAIPSDKEHHOCTH MarHUTHOTO TOJIS 1
3emim»
Conep:xanue yueoHoro marepuana: Cuna Jlopenua, ee MOAyJb U HanpaBlieHUe. J[BIKeHUE 3apsHKEHHOM YaCTHITHI 1
B OJTHOPOJJHOM MarHuTHOM noJje. Padora cuibl JlopeHna.
IIpakTHyeckoe 3aHATHE: TEeXHUYECKUE YCTPOWCTBA M MPAKTHYECKOE NPUMEHEHUE: YCKOPUTENH dJIEMEHTaPHBIX 1
YaCTHIL
JlaGopaTopHoe 3ansiThe: lccrnenoBaHue AeCTBUSA MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM 1
Coaep:xanue yueOHOro MaTepuaJa: 1
SIBneHne 3eKTpoMarHuTHONH MHAYKIHHU. [I0TOK BEKTOpa MarHUTHOW MHAYKIMA. DJIEKTPOABIKYIIAst CHIIa
WHIIYKIWH. 3aKOH 3JIeKTpoMarHnTHOW nHAyKimK Papaznes. BuxpeBoe anekTprueckoe moje. JINeKTPOABIKYIIAs
CHJIa MHIYKIWH B IPOBOIHHKE, ABMKYIIIEMCS ITOCTYNATEIFHO B OJTHOPOTHOM MarHuTHOM 1oie. [1pasuno Jlenna.
IIpakTHueckoe 3aHaTHe: TeXHUUECKHE YCTPONHCTBA M IPAKTHIECKOE IPHUMEHEHHE: HJICKTPOABHUTATEIb. 1
JlaGopaTopHoe 3aHsiTHe: HM3yYCHHE SIBIICHUE AJICKTPOMArHUTHON WHITyKIINU 1
Copep:xaHue yueOHOI0 MaTepHaJia: 1
I/IH}:[yKTI/IBHOCTI). SIBnmenHue CaMOMHOYKIHH. BHGKTpO}IBI/I)KyHIaH cuJjia CaMOMHAYKIIHH. 3Hepr1/1;1 MAar"HuTHOTO I10JIA
KaTyIIKU C TOKOM. DJIEKTPOMAarHUTHOE T0JIe
IpakTHyeckoe 3ansTHE: TeXHUYECKUE YCTPOWCTBA U MIPAKTHUECKOE MPUMEHEHHE: HHIYKIIMOHHAS [IeYb 1
JlaGopaTopHoe 3ansitue: «OnpeneneHne HHAYKTUBHOCTH COJICHOUIa» 1
Pazgen S. Kosie6aHust 1 BOJIHBI
Tema S.1. IIpodeccuonanbHO-OPHEHTUPOBAHHOE COJEPKAHUE
Mexanunueckue u Copep:xaHue yueOHOI0 MaTepHaJia: 1 OK 01
3JIEKTPOMAarHUTHBIE KonebarenpHast cuctema. CBOOOAHBIE MeXaHUIeCcKHe Koliebanus. ['apmornueckue konebanus. [lepuon, gactora, OK 02
KoeOaHus ammmutyaa u asa konebanuit. [IpyXuHHBIN MasTHUK. MaTeMaTHUeCKUil MasTHHUK. Y paBHEHHE TapMOHIMYECKUX OK 04
konebanuii. [IpeBpaienue sHepTuy IpU rapMOHNYECKHUX Koiebanusx. KonebarenbHerit kouTyp. CBOOOHBIE OK 05
3JIEKTPOMAarHUTHBIE KOJIEOaHUS B HCAIEHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEX/ITy MEXaHUIECKUMU U OK 07
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ANEKTPOMAarHUTHEIMH Kosrebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICATEHOM KOJIeOaTeIbHOM
KOHTYpE.

I[pakTudeckoe 3anaTHe: Vccaenopanre 3aBUCUMOCTH ITEPHOA MAITBIX KOJICOAHMIA ITpy3a HA HUTH OT JUTMHBI HUTU
1 Macchl Ipy3a.

.JIaﬁopaTopnoe 3aHsATHE. «MaTeMaTHYCCKUN MasSTHUKY

IK-1.2

Copep:xanue y4eOHOr0 MaTepHaJia: 6
[IpexncraBnenue o 3aTyxaromux KojaeOaHusaxX. BoiHykaeHHbIe MexaHnyeckue Konebanus. Pezonanc. BeiHyxaeHHbIe
AJIEKTpOMarHuTHele Konebanus. [lepemenHslit Tok. CHHYCOMIaNbHBIN IEPEMEHHBIN TOK. MOIITHOCTh TEPEMEHHOT0
TOKa. AMIUTUTYZHOE U ACHCTBYIOIIee 3HAUCHNE CHJIBI TOKa U HampspkeHus. Tpancopmarop. [IponsBoactso,
nepesada v MOTpeOICHUE STIEKTPUIECKON SHEPTUU. DKOJIOTHIECKUE PUCKH ITPU IPOU3BOJICTBE IEKTPUIECKOM
sHeprun. KynpTypa ucronb30BaHns 31€KTPOIHEPTUH B TIOBCEJHEBHOM KI3HN
IIpakTHueckoe 3ansTHEe: TeXHUUECKHUE YCTPOMCTBA U NPAKTUUECKOE IPUMEHEHUE: JEKTPUUECKUNA 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKa, JINHUH JIEKTporepeiayd
JlaGopaTopHoe 3aHsiTHe: lccienoBaHHWe MEPEMEHHOTO TOKA B IIEMH U3 ITOCIEJOBATEIbHO COSANHEHHBIX
KOHJICHCATOpa, KaTyIIK! U Pe3nucTopa
Tema 5.2. IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHHE
MexaHnueckue u Copep:xaHue y4eOHOI0 MaTepHaJia: 7
DJIEKTPOMArHUTHEIE BOJIHBL | MexaHn4eckue BOJHBI, ycIoBUs pacnpocTpanenus. [lepuon. CkopocTs pacipocTpaHeHHS U JUTMHA BOJHEIL.
[Nonepeunsle n MpoxoIbHBEIE BOIHBL. MHTEpdepeHys 1 qudpakuus MeXaHHIeCKUX BOJIH. 3BYK. CKOpPOCTh 3ByKa.
I'pomxocTs 3ByKa. Bricota ToHa. TemOp 3ByKa.
IIpakTHYeckoe 3aHATHe: TeXHUUECKHE YCTPOHCTBA M IIPAKTHIECKOE PUMEHEHHUE: My3bIKaIbHbIE HHCTPYMCEHTBI,
YJIBTPa3BYKOBAsl IMArHOCTHKA B TEXHUKE M MEJIUIIMHE.
JlaGopaTopHoe 3ansiTHe: «OnpeencHne CKOPOCTH 3BYKOBBIX BOJTH»
Coaep:xanue yueOHOro MaTepuaJa: 8
OJEeKTpOMarHUTHBIE BOJIHBL. Y CIIOBHS U3Iy4EHHUS 3JEKTPOMArHUTHBIX BOJH. B3anMHuas opuenTtanus Bektopos E, B,
V B 3IEKTPOMAarHUTHOH BosiHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPayKE€HHE, TIPEIOMIICHHE, TTOIAPH3aIys,
mudpakuus, uarepdepernus. CKopocTb AEKTpOMarHuTHBIX BosH. [lkana 31ekTpoMarHuTHBIX BOJH. [IprMeHeHune
AJIEKTPOMAarHUTHBIX BOJH B TEXHUKE U ObITY. [IpUHIMIBI paiuoCBsI3H U TeseBUIeHHs. Pagnonokarysi.
OJIeKTpOMarHuTHOE 3arpsI3HEHNE OKPYXKAroIei cpeibl
IIpakTHyeckoe 3aHATHE: TEXHWYECKHE YCTPOHCTBA M NPAaKTHYECKOE IPUMEHEHHUE: pajap, paJHoNpHEMHIK,
TeNeBU30p, anTeHHa, Tenedon, CBU-neys.
JlaGopaTopHoe 3aHSITHE: «3JIEKTPOMArHUTHBIE BOIHBD»
Tema 5.3. I'eomerpuueckas ontuka. IlpsmonuHeiiHOe pacipocTpaHeHHe CBETa B OAHOPOAHOH cpene. Jlyu cBera. ToueuHslit OK 01 9
Ontuka UCTOYHMK cBeTa. OTpaskeHne cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHUH B INIOCKOM 3€pKaJle. OK 02
[Tpenomienue cBera. 3aKOHBI MPEJIOMIIEHUS CBeTa. AGCOIIOTHBIN MOKa3aTelb npeaomieHus. [lonHoe BHyTpeHHEe OK 04
oTpaxkeHue. IIpeaenbHbIil yroy NOIHOTO BHYTPEHHETO OTPAXKEHHUS. OK 05
IpakTnyeckoe 3aHgTHE: 3aKOHBI ['O
JlaGopaTopHoe 3aHsiTHe: «OnpeaeneHne MoKa3aTelsl MPETOMICHUS CTEKIIa»
Coaep:xanue yueOHOT0 MaTepuaJa: 10
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Hucnepcus ceeta. CiioxkHbIH cocTaB 6enoro cBera. [[et. CoOuparomye u paccenBaroye JIMH3bI. TOHKas JTHH3A.
®DOKyCHOE pacCTOSIHUE M ONTHUYECKas CHila TOHKOM MH3EI. [TocTpoeHre n300paxeHuit B COOMPAIONINX U
pacceuBaroniux JuH3ax. @opMmysia TOHKOM JIMH3BL. Y BeIMYEHUE, AaBaeMoe JUH30M. [Ipeaens npuMeHuMOCTH
TeOMETPUYECKOMN ONTHUKH.

[pakTuyeckoe 3anaTue: HaGmonenne aucnepcun cBeta. TeXHIYECKHE YCTPOHCTBA U IPAKTHYECKOE
NIPUMEHEHHE: OYKH, Jyna, GoToanmnapar, NpOeKIIMOHHBIHN alnapar, MUKPOCKOII, TEJIECKOI.

JlaGopaTopHoe 3aHSITHE: «ICCIEJOBaHNE CBOMCTB N300pKCHUN B TMH3AX »

Conep:xxaHue y4eGHOro MaTepHaJa:
Bomnosas ontuka. HTepdepenius ceera. KorepeHTHBIE HCTOYHUKH. Y CIIOBHS HAOIIOACHUS MAKCUMYMOB H
MHHAMYMOB B HHTE€P()EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

HpaKTuqecxoe 3aHsITHE: BOJHOBBIC CBOMCTBA CBETA

ﬂaﬁoparopnoe 3aHATHE: «Onpeaene}me JJIMHBI CBETOBOM BOJIHBI IIpy IOMOIIHN L[I/I(i)paKHI/IOHHOI;‘I PCHICTKI»

Conep:xaHue y4eOHOT0 MaTepHaJa:
Hudpakuus ceera. IudpakunonHas pemerka. Y clioBre HaOIIOCHNUS TNIABHBIX MAKCUMYMOB IIPH TaJeHUH
MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PaKIHOHHYIO pemeTKy. [lonspuzanus ceera

I[IpakTuyeckoe 3anaTHE: TeXHUUCSCKIE YCTPOHCTBA U MPAKTHYSCKOE IIPUMECHEHHUE: TUPPaKINOHHAS pelIeTKa

JlaGopaTopHoe 3ansiTHe: «OnpeneneHne QUCIEPCHN U CKOPOCTH PaclipOCTPaHEHHUs CBETOBBIX BOJH Pa3HOM
JUTUHBI B CPENIE»
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Pa3gen 6. OcHOBBI cCeUATBHON TEOPHUU OTHOCHTEIBHOCTH

Tema 6.1.
OCHOBBI TEOPHH
OTHOCHTEJLHOCTH

Conep:xxaHue y4e0HOT0 MaTepHaJa:

I'paHu1el IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [IocTynaTsl CrieliuanbHOM TEOpUU OTHOCUTEIbHOCTHU:
HMHBapUaHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCHTEJIFHOCTH DWHIITeHHA. OTHOCUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMeJIEHHEe BPEMEHHU M COKpAIleHUE JUIMHBI. DHEPTUs U UMITYJIBC PEISATHBHUCTCKON YaCTHIIHI.
CBs13p Macchl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YacTUIBL. DHEPTHsl HOKOSI CBOOOAHON YaCTHUIIBI

HpaKTH‘IeCKOO 3ansaTHe: OCHOBEI TEOPUH OTHOCUTCIBbHOCTHU. Pemenne 3aJga4

JlaGopaTtopHoe 3ansitTne: OTHOCUTEIFHOCTD JIMHBI M BPEMEHH, ITPe0o0pa3oBaHe CKOPOCTEH

OK 01
OK 02
OK 04
OK 05
OK 07
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Paznen 7.

KBanTtoBas ¢pusuka

Tema 7.1.
DaeMeHTHI KBAHTOBOK
OIITUKH

Conep:xxaHue y4eOHOT0 MaTepHuaJa:

®otonsl. Dopmyna [lnanka cBs3u sHepruu GOTOHA C €ro YacTOTOH. DHEprust U UMILyJibC GoroHa. OTKpBITHE U
uccienosanue Gporoaddexra. Ompitel A.I'. Cronerosa. 3akoHsl poToaddexra. YpaBHeHne DUHIITEHHA 1S
dbotoaddexra. "Kpacnas rpanuna” hotosddexra.

IpakTHyecKoe 3aHsITHE: PEIICHUE 3a]a49: 3aKOHBI PoToddeKTa.

JlaGopaTopHoe 3ansitne: «lccienoBanue dpororddexrar

Coaep:xanue yueOHOTo MaTepuasa
Hasnenne cBeta. Onpitel [1.H. JleOeneBa. XuMudeckoe neiicTBre cBeta. TeXHUYECKHE YCTPOICTBA U IPAKTHIECKOE
puMeHeHne: GOoTo3IeMeHT, (OTOIaTUHK, CONHEYHas 6aTapesi, CBETOTHO

IpakTnyeckoe 3ansgTHe: Pemenue 3axa4: DHeprus, UMIyibc ¢poToHa. JlaBieHne cBera

JladopaTopHoe 3ansiTne: [IpakTiyeckoe mpuMeHeHue: (OTOITEMEHT, (OTOATIHK, CONHEUHas GaTapes,
CBETOJIHOI.

OK 01
OK 02
OK 04
OK 05
OK 07

14

15

18




Tema 7.2
Crpoenne aToma

Conep:xaHue y4eGHOT0 MaTepHaJa:

Mopgenb aroma Tomcona. OnbiTel Pesepdopaa o paccesHuto -uactuu. [lnanerapuas Mmonens atoma. Iloctynartsr
Bopa. U3nyuenune u nornomienue GOTOHOB IPH NEPEX0/IE aTOMa C OHOTO YPOBHS SHEPIHHU Ha pyrod. Buasrl
cnekTpoB. CIieKTp ypoBHEl 3Hepruu aToMa BOJOpoa.

IIpakTnueckoe 3anaTHe: CtpoeHue atoMa Bogoposa no H. Bopy. Jlazepst.

.JIaﬁopaTopnoe 3aHATHE: I/I3yquI/Ie CIICKTpPa UCITyCKaHUs BCUICCTB

Conep:xxaHue y4eGHOIro MaTepuaJa:

BomHosrie cBoiicTBa wacTu. Bomasl ge bpoitnsa. KopryckynspHo-BonHOBON nyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE M3ITydeHue. Judpakiys 3JIeKTpOHOB B KpHCTa/UIaX. Y CTPOMCTBO M MIPUHIMI pabOTHI Jla3epa.
TexHUUECKHE YCTPOUCTBA U PAKTHIECKOE IPUMEHECHNE: CIICKTPANIEHBIN aHaIH3 (CIEKTPOCKON ), JIa3ep, KBaHTOBEIH
KOMITBIOTED

IIpakTHyeckoe 3aHsiTHe: BonHoBBIE cBOlicTBA yacTull. BosHbl e bpoiins

JladopaTopHoe 3aHsiTue: BoTHOBBIE CBOICTBA YACTHII.

Tema 7.3
AToMHOE SApO

Conep:xxaHue y4e0HOT0 MaTepHaJa:

DKCHEepUMEHTBI, I0Ka3bIBAIOLINE CJI0XKHOCTb CTpoeHus siipa. OTKpbITHE paguoakTuBHOCTU. OnbIThl Pesepdopna mo
OTIPEJIETICHUIO COCTaBa PAANOAKTUBHOTO M3rydeHus. OTKpBITHE IPOTOHA U HeTpoHa. HykioHHas Mozens sipa
IeiizenOepra-lBanenko. 3apsa sapa. MaccoBoe uncito siupa. M3otombl. DHEprus CBSI3U HYKIOHOB B sIpe.
SAnepusie cunbl. [ledext Macchl Aapa.

HpaKanecxoe 3aHATHEe: TeXHMIeCKHne YCTpOﬁCTBa M IIPAKTHICCKOC MPUMEHCHUC, TO3UMETP, KaMCpa Buinscona.

JlaGopaTopHoe 3ansitue: lcciegoBaHue TPEKOB YACTHII (TI0 TOTOBBIM (OTOTpadusIM).

Conep:xxaHue y4eOHOT0 MaTepHaJa:
Anbda-pacnan. DneKTPOHHBIN U O3UTPOHHBIHN OeTa-pacnan. ['amMmma-u3nydenue. 3aK0H paJiOaKTHBHOTO Paclaia.
CaoiicTa anb(da-, bera-, raMMa-u3aydeHus. BisiHue pajuoakTHBHOCTH Ha )KUBbIE OPraHH3MBI.

IpakTuyeckoe 3ansaTue: CBoiicTBa anbda-, bera-, raMMa-u3IydeHus. BiusiHue pagioakTHBHOCTH Ha JKUBbIE
OpraHU3MBEI.

JlaGopaTopHoe 3ansitue: buonoruueckoe aeicTBHE paillOaKTUBHBIX U3ITYUEHHM.

Coaep:xanue yue0HOro MaTepuaJa:

SAnepusie peakuuu. [lenenue u cuntes suep. Snepusiii peaktop. TepmosinepHslit cuntes. [Ipobiems! u
MIEPCIEKTUBHI SAEPHOM SHEPTeTHKN. DKOJOTMYECKHE aCTIeKThI SICPHON SHEPTreTHKH. JJIeMEHTapHBIC YaCTHIIBI.
OTKpbITHE TO3UTPOHA. MeTo bl HaOIIOAEHHUS U PETUCTPALINH 3JI€MEHTapHBIX YacTull. OyHIaMeHTaIbHbIE
B3auMozeiicTBrua. EnuHcTBO prsmyeckoit KapTHHBI MHpa

IIpakTnyeckoe 3ansaTHE: TeXHNUECKHE YCTPOUCTBA U IIPAKTUUECKOE IPUMEHEHHE: SIEPHBIN PEAKTOP, AaTOMHAS
6omba

JlaGopaTopHoe 3ansitue: lccnenoBanne TpeKoB 4acTHIl (110 TOTOBBIM (hoToTpadusim).
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Pa3gen 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3NKH

Tema 8.1
DJIeMEeHTBI aCTPOHOMUH
n acTpo(U3UKH

Conep:xaHue y4eGHOro MaTepuaJa:
Orarnbl pa3BuTHs acTpoHoMud. [IpuKiagHOe ¥ MEPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMUH. BH/T 3Be3/1HOTO Heba.
Co3Besust, IpKUe 3BE3/Ibl, IUIAHETHI, UX BUaUMoe JBikeHne. ConHeunas cucrema. [lnaHeThl 3eMHOM IPYIIIIbL.

OK 01
OK 02
OK 03
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[Tnanersi-rurantel. Mansie Tena Conaeunoi cuctemsl. CouHile, porocdepa u armochepa. CoaHeuHass akTUBHOCTD.
Hcrounuk sHepruu CosHua U 3B€3/1. 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. [luarpamma "creKTpajabHbINA KJIAcC -
CBETUMOCTH". 3Be3/IbI IIIaBHOM MOCIIEJOBATEIBHOCTU. 3aBUCUMOCTD "'Macca - CBETUMOCTh" JIJId 3B€3]1 IIIaBHOM
MoCJIeZIoBaTeIbHOCTU. BHYTpeHHee cTpoenue 38e31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U DBOJIOLUU
ConHua u 3Be3/1. ITallbl )KHU3HU 3BE3/I.

OK 04
OK 05
OK 07

IIpakTHyeckoe 3aHATHE: COOOIEHMSI U TOKNAJbI 10 TEME 3aHITUS 1

JlaGopaTopHoe 3ansitne: HaOmroneHus: HEBOOPYKEHHBIM IJ1a30M C HCHOIb30BaHUEM KOMITBIOTEPHBIX 1

TIPWIIOKEHUH IS OTIPEICIICHNS TIOJIOKEHHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3AMS

CeBepHOTO NOMyIIapust U IPKUE 3BE37bI

Copep:xaHue y4eOHOT0 MaTepHaJia: 1 22

Mueunsrii [TyTs - Hama anaktuka. CrimpansHast cTpykTypa [amakTuku, pacnpeaeneHue 3Be3I, ra3a 1 IbUIH.

[Monoxenue u nemxenre Connua B 'anaktuke. Tunsl ragaktuk. [Inockas u chepudeckas moacucteMsr ['anakTHKH.

PaguoranakTuku u kBa3apbl. YepHble AbIpHI B Apax rajakTuk. Beenennas. Pacimpenue Beenennoil. 3akon

Xa06ma. Pazoeranue ranaktuk. Teopus Bosbioro B3psiBa. PenukroBoe usinyuenue. MacuitabHasi CTpyKTypa

Bcenennoii. Meraranakrika. HepeneHHbie npo0iieMbl aCTPOHOMHH

IIpakTHyeckoe 3aHsiTHE: COOOIICHUS U AOKIAJIbI IO TEME 3aHITHS 1

Ipomexyrounas arrecrauus. {uddepeHunpoBanHblii 3auet 1
Bcero 1174ac
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3. YCJOBUSA PEAJIN3AIIMM YYEBHOM TUCIHUILIVNHBI
3.1. Tpe6oBaHMsI K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0

Peanuzarus yaeOHO#M AUCIMIUIMHBI TpeOyeT HAMMUKs y4eOHOro KaOMHeTa.

O6opynoBanue yueOHOT0 KabUHeTA!

- TOCAJI0YHBIC MECTA M0 KOJHYECTBY O0YUArOIIUXCS;
- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMITJICKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJJaHUS JUIS IPOBEPOYHBIX PAdOT;

- mpoeccHoHAIEHO OPUEHTUPOBAHHBIC 33 IaHHUS,

- MaTepHUaJIbl IK3aMeHa.

TexHu4yeckue cpeacTBa OOyUCHHUS:

- HepCOHaHBHHﬁ KOMIIBIOTEP C JIMICH3NOHHBIM IIPOIpaMMHBIM 06CCHe‘leHI/ICM;

- IPOEKTOP C IKPAHOM.

- 3a;pl (OMONMMOTEKa, YMTANBHBIA 3a7 C BBIXOJOM B HH(MOPMAIMOHHO-TEICKOMMYHHKAIIHOHHYIO CETh

WuTepner).

[lepeueHb AEMOHCTPALIMOHHOTO U J1A00PATOPHOTO 00OPYIOBAHUS:

oukrwdE

7.

[{udposast maboparopus 1Mo Gpu3uKe IS MPEroaaBaTes;
[Mudposas naboparopus 1o Gpusuke A 00yUdaroIEerocs;
Becsl TexHu4eckue ¢ pa3sHOBECaMU;

KommuiexT 115t 1abopaTopHOro mpakTUKyMa 1o ONTHKE,
KommuiexT 11t 1a00paTopHOro NpakTUKyMa 10 MEXaHUKE;

Kommiekr pans  71abopaToOpHOTO MpPaKTHKyMa IO MOJEKYJSIpHOM — du3uke
U TePMOJUHAMUKH;

Komrtext JJIA J'Ia60p ATOPHOTI'O IMIPAKTUKyMa Io

(c renepatopom);
KommuiekT mist u3ydeHus BO30OHOBISIEMBIX HCTOUYHUKOB DHEPTHH (COTHEYHOM,

8.

BETPOBOI HEPTUU, OMO-, MEXaHUYECKON U TEPMOIJIEKTPUUECKON SJHEPTETUKH);

9.

10.
11.
12.
13.

AmnepmeTp 1abopaTopHbIH;

BonbsT™meTp 1abopaTopHbIi;

Konopumerp ¢ HabopoM KanopuMeTpUIeCKUX TE;

TepmomeTp 1abopaTOpHHBIiL;

Kommiexr JUISI U3YYCHHUS OCHOB MEXAHHKH,

1 BO30OHOBJIIEMBIX HCTOYHHUKOB OHECPTHHU;

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

bapomerp-anepoun;

biiox nuTaHus peryiaupyeMslii;

Be6- kamepa Ha OJIBUKHOM IITATUBE;

Buneoxamepa a1 paboThl ¢ ONTUYECKUMU IPUOOpamMu;
I'eneparop 3ByKOBOM;

['urpometp (ncuxpomerp);

I'py3 HaOOpHBIif;

JlnHaMoMeTp 1EMOHCTPalMOHHBIN;

KoMIIeKkT nocy il JEMOHCTPALIMOHHON C IPUHAIEKHOCTIMU;
MaHOMETp KUJIKOCTHOM I€MOHCTPAlMOHHBIN;

Mertp 1eMOHCTpalOHHBIN;

MuKpocKoI AeMOHCTPAlMOHHBIH;

Hacoc BaxyymHb1ii KoMoBcKoro;

CTOJIMK IIOIEEMHBII;

[ITaTuB AEMOHCTPALIMOHHBIN (PU3NIECKUIA;
DJIEKTPOIUINTKA;

Habop neMoHCTpalnOHHBIM IO MEXaHUUECKUM SBIICHUSIM;
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31. HaGop neMoHCTpallMOHHBIN MO JUHAMUKE BPAIIaTEILHOTO ABUKCHUS;

32.  Habop neMOHCTpAIMOHHBIN 110 MEXaHUYECKUM KOJICOAHUSIM;
33. Habop neMoHCTpallMOHHBIN BOJIHOBBIX SIBIICHHI;

34, Benepko Apxumena;

35. MasTHuk MakcBemia;

36.  HalGop texn paBHOTO 00BEMA;

37.  Halop Ten paBHOH Macchl;

38.  IIpubop mist neMoHcTpauu aTMoc(hEepHOTo JaBICHHUS,

39. [Tpu3ma, HaKJIOHSFOIIASICS C OTBECOM;

40. PpIuar nemoHCTpaMOHHBIN;

4]. Cocyasl cooOmiaronmecs;

42.  CrakaH OTIMBHOM JIEMOHCTPAI[IOHHBIN;
43.  TpyOka HproToHa;

44.  Ilap ITackans;

45.  Habop 1eMOHCTpaAIMOHHBII 110 MOJEKYIAPHOU (PU3UKE U TETUIOBBIM SBIICHUSIM;
46. Habop neMoHCTpaimOHHBIN IO Ta30BBIM 3aKOHAM;

47.  Habop Kanmuuisipos;

48.  TpyOxa mis AEMOHCTPAIMU KOHBEKIIUHU B KUKOCTH;

49.  uamHApBI CBUHIIOBBIE CO CTPYTOM;

50.  [ap ¢ KoIBIOM;

51. BEICOKOBOIBTHBIN HCTOYHHK;

52.  T'eneparop Ban-ne-I'paada;
53.  Jlo3umerp;

54, KamepToHbl Ha pe30HAHCHBIX SIIMKAX;

55.  Kowmmuiekt mnpubGOpoB U NPUHAUIEKHOCTEH I JAEMOHCTPALlUM  CBOMCTB
AIIEKTPOMArHUTHBIX BOJIH;

56.  Kommiekr  mpubopoB  ans U3y4eHUs OPUHIMIIOB  paguoIpreMa
U paJinoTiepe1adm;

57. KommiekT npoBoioB;

58.  MarHuTt n1yrooOpa3HbIii;

59. Marsur 1nojgocoBoM 1EMOHCTPALMOHHBIN;

60.  MammHa 3neKTpodopHas;

61.  MasTHHK 3JI€KTPOCTaTUYECKUIA;

62.  Habop 1o u3ydeHuI0 MarHUTHOTO TTOJIST 3eMIIH;

63.  Hablop nemMoHCTpanMOHHBIHN 10 MArHUTHOMY ITOJIIO KOJIBIIEBBIX TOKOB;

64. Habop neMOHCTpaMOHHBIN MO TOTYIPOBOTHUKAM;

65.  Habop nemMoHCTpanMoOHHBIHM 110 MOCTOSIHHOMY TOKY;

66. HabOop JeMOHCTpaIMOHHBIH IO YJICKTPHIECKOMY TOKY B BaKyyMe;

67.  Habop neMoHCTpalMOHHBIH 110 AIEKTPOJUHAMUKE;

68. HaGop fu1st IeMOHCTpaIiiil MarHUTHBIX TTOJICH;

69.  Habop /s 1eMOHCTpaLy SIEKTPUIECKUX MOJIeH;

70.  TpanchopmaTop yueOHBIH;

71. [Tanouka cTekIsIHHAS;

72.  Tlamouka 00HHUTOBAS,

73.  TIpuGop Jlenna;

74.  Crpenku MarHuTHBIE Ha IITaTUBAX;

75.  CynaTtaH 3JI€KTpOCTaTUYECKUH;

76.  llItaTHBBI H3OJIMPYIOIIHE;

77.  DnexTpoMarHuT pa30OpHBIi;

78.  HabGop neMOHCTpaIrmOHHBIN 110 TEOMETPHUIECKOM OINTHKE;

79.  Habop neMoHCTpalnMOHHBIH 10 BOJIHOBOM ONTHKE;

80.  CrmekTpocKOIl IBYXTPYOHBIN;
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81l.  Habop crnekTpaJbHBIX TPYOOK C UICTOYHUKOM MTUTAHUS;
82.  YcranoBka st uzyueHust porodddexra;

83. Habop nemoHCTpaniMoHHbIHN 0 TocTostHHOM [1manka;

84.  KOMIUIEKT HarIAIHBIX TTOCOOUH /ISl TOCTOSIHHOTO MCTIOIh30BaHUS;
85.  Kommuiekt mopTpeToB 11 opopmiieHUs1 KaOUHETa;

86.  KoMruieKkT 1eMOHCTPAllMOHHBIX YY€OHBIX TaOIHII.

3.2. UndopmanuonHoe odecrneyeHne o0yueHust
[lepeueHp peKkOMEHAYEMBIX y4YEOHBIX W3JIaHUM, JOMOJIHUTENBHON JIUTEpaTyphl,
NuTtepHeT-pecypcos.

OcHoBHasi IuTEepaTrypa:

1. JImutpueBa B.®. dusuka: TexHomormueckwit mnpoduib: y4eOHHK JUIsl CTYJACHTOB
yupexaenuit cpen. npod. oopasosanusi: B 2 u.: U. 1 - 2-e u3n. — M.: OGpazoBarenbHO-
M3AaTeNbCKUN HEeHTp «Akaaemus», 2024. — 320 c.

2. JImutpueBa B.®. ®dwusmka: TexHojormveckwii mpopuiib: Y4eOHHK IS CTYJACHTOB
yupexaeHuit cpea. npod. oopazoBanus: B 2 u.: Y. 2- 2-e uzg. — M.: O6pa3zoBarenbHO-
W3/1aTeNbCKUM HEeHTp «Akanemusi», 2024. — 256 c.

3. JmurpueBa B.®. ®usuka: Texnonorumueckuii mnpodunb: COOpHUK 3agad: ydeOHOE
nocoOue JUIst CTY/IGHTOB YUPEXKAECHHHA cpea. mpod. oOpa3oBaHus. - 2-€ U3A., cTep. — M.:
O0pazoBarenbHO-U3IATENbCKUI HIEHTP «AKaneMus», 2024, — 256 c.

4. KanamnukoB H.II. ®u3nka: y4eOHUK U MPAKTUKYM JUISL CPEIHETO MPO(ecCHOHATBHOTO

obpazoBanus/ H. Il.Kanammnwuxos, C.E. MypaBseB.— 2-¢ u3z., nepepab. u aom.—
MockBa: MWzpmarenbctBo  Opaiit, 2025.— 496 c¢. — (IIpodeccuonanproe
obpazoBanme).—  ISBN  978-5-534-16205-9. —  Tekcr:  3JCKTpOHHBIA  //

Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/565996.

5. KpaBuenko H. FO. ®uszuka: yyeOHUK U MPAKTHKYM JAJIsi CPEIHEr0 MPOQeCCHOHATHHOTO
obpazosanusi/ H.FO.KpaBuenko.— Mocksa: UznarensctBo FOpaiit, 2025. — 322 ¢.—
(ITpoeccuonansHoe  obpazoBanue).—  ISBN  978-5-534-19225-4. —  Tekcr:
anekTpoHHsld  //  OOpasoBarenvHas 1uiatpopma  FOpawt [caiit]. —  URL:
https://urait.ru/bcode/561626.

JlomoJiHuTeIbHAA JINTEpaTypa:

1. BacunveB A.A. ®uzuka. ba3ossiii ypoBeHb: 10—11 kiacchl: yueOHUK AJIsi CPEIHETO
obmiero obpasosanus/ A. A. Bacunees, B. E. denopos, JI.JI. XpamoB.— 2-e u3n., ucmp.
u jon. — MockBa: M3natensctBo HOpaiit, 2025.— 211 c.— (OO0meobpa3zoBaTeIbHbIH
mukin).— ISBN 978-5-534-16086-4. — Tekct: anekTtpoHHblt // OOpa3zoBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/568463.

2. Kamamamkos H. II.  ®usmka (TecT): y4eOHMK M MPAaKTUKYM JUIsL CpEIHEro
npodeccuonansHoro obpazopanus/ H.II. Kamamnwukos, C. E. MypaBeeB.— Mocksa:
NznarensctBo IOpaiit, 2025.— 18 c. — (IIpodeccuonansnoe obpa3oBanue).— ISBN

978-5-534-20456-8. — Tekcr: anekrpoHHbid // OOpa3oBarenpHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/581421.

3. PommonoB B. H. ®wusmka. YrmyOmeHHwlii ypoBeHb: 10—I11 kimaccel: y4eOHHK st
cpennero obmiero oOpasoBanus/ B.H. PommonoB.— Mocksa: U3marensctBo HOpaiiT,
2025.— 201c.— (O6meobOpazoBarenpHbli 1uki).— ISBN 978-5-534-16087-1. —
Texct: anextponHbi // OOpaszoBarenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/568464.

4. PomuonoB B.H. ®usuka mist Komnemken: yueOHUK JUTsI CpeiHero MpogdeCCHOHATBLHOTO
obpazoBanus/ B.H. PommonoB.— MockBa: UzmarensctBo [Opaiir, 2025.— 202 c¢.—
(ITpoeccuonansnoe  obpazoBanue).—  ISBN  978-5-534-10835-4. —  Tekcr:
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anexkTpoHHbd  //  OOpaszoBarenbHast matdopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/565522.
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Poccuiickast 3JeKTpOHHAs IIKOJIA IO BceM mpeameraMm. Pexkum goctyma: [resh.edu.ru
01.05.2026].
Bupryansusie aboparopubie pabotel mo (usuke. Pexwum gocryma: [efizika.ru
01.05.2026].
Ennnoe okHO gocTyma K oOpa3oBareibHBIM pecypcaM MHTepHera mo ¢usuke. Pexxum
nocryna: [www.window.edu.ru/window 01.06.2026]
Knacchas ¢usuka s mobo3HarenbHbIX. Peskum moctyma: [www.class-fizika.nard.ru
01.05.2026]
OOpazoBaTenbHbI CalT s MKOIBHUKOB. Pexum npoctyma: [www.alhimikov.net
01.05.2026]
dusuka B anumaisx. Pexxum moctymna: [www.physiks.nad/ru 01.05.2026].
OnektponHas Oubmmoreka bpl'Y. Pexum mocryma: [http://ecat.brstu.ru/catalog/
Vueonnie%20u%20 yueono-meroangeckne%20mocobust 01.05.2026]

DnekTpoHHbIA Katanor Oubimoreku bpl'Y. Pexxum nocrtyma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cgiirbis_64.exe?LNG=&Z21I1D=&121DBN=BOOK& P21D BN.
01.05.2026]
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4. KOHTPOJIb M OILEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOW
JUCLMUIINHBI

Kontpons u omeHka pe3yJbTaTOB OCBOCHHUS 00I1e00pa30BaTeNbHON TUCIMILIMH
pacKpbIBalOTCA Yepe3 AUCHUILTMHAPHBIE Pe3yJIbTaThl, HalpaBieHHbIE Ha (OPMUPOBAHHUE OOIIMX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3esiaM U TeMaM COJIepKaHus y4eOHOro MaTepHraia.

Oobmasi/mpogeccuoHaNb-
Hasl KOMIIETeHI U

Pa3znen/Tema

THI OLeHOYHBIX
MepPONpHUATHH

OK 01

Tema 2.1 Tema 2.2 Tema 2.3 Tema
3.1 Tema 3.2 Tema 3.3

Tema 4.1 Tema 4.2 Tema 4.3

Tema 5.1 Tema 5.2 Tema 5.3 Tema
6.1 Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

OK 02

Tema 2.1 Tema 2.2 Tema 2.3 Tema
3.1 Tema 3.2 Tema 3.3

Tema 4.1 Tema 4.2 Tema 4.3

Tema 5.1 Tema 5.2 Tema 5.3 Tema
6.1 Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

OK 03

Tema 1.1

Tema 2.1 Tema 2.2 Tema 2.3 Tema
3.1 Tema 3.2 Tema 3.3

Tema 4.1 Tema 4.2 Tema 4.3

Tema 5.1 Tema 5.2 Tema 5.3 Tema
6.1 Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

OK 05

Tema 1.1

Tema 2.1 Tema 2.2 Tema 2.3 Tema
3.1 Tema 3.2 Tema 3.3

Tema 4.1 Tema 4.2 Tema 4.3

Tema 5.1 Tema 5.2 Tema 5.3 Tema
6.1 Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

OK 07

Tema 2.1 Tema 2.2 Tema 2.3 Tema
3.1 Tema 3.2 Tema 3.3

Tema 4.1 Tema 4.2 Tema 4.3

Tema 5.1 Tema 5.2 Tema 5.3 Tema
6.1 Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1

IIK 1.2

Tema 2.1 Tema 2.2 Tema 2.3
Tema 4.1 Tema 4.2
Tema 5.1 Tema 5.2

Brmonnenune
nabopaTopHBIX PaboT.
3amuTa J1abopaTOPHBIX
pabor.

Pemenue 3amay, TECTHI,
YcrHBIE COOOIEHNS, .
OTBeTHI Ha BOMPOCHI 110
TEME 3aHATHUS

OK 01 OK02 OKO03
OK 04 OKO05 OKO07
IIK 1.2

HuddepenurpoBaHHbIi
3ayer
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