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1. TIACIIOPT PABOYEM [TPOT'PAMMBI YUEBHOM JACIHUIIIUHBI
duzuxka

1.1 O6nacTe npuMeHenns padoyeii NporpaMmsbl

PabGouass  mporpamma  y4yeOHOM  JHUCUMIUIMHBI  SBJISIETCS  YacTbl0  OCHOBHOM
npodeccuoHanbHOM 00pa3zoBaTelibHON mporpamMmbl B cooTBeTcTBHH ¢ PI'OC mo crnenuaabHOCTH
cpennero npodeccuonansHoro oopazoanus (mamee CIIO) 35.02.02 TexHomorus Jieco3aroTOBOK
BXOZsIIEHl B yKpynHeHHyto rpymmy crnenuanbsHoctedr 35.00.00 «Cenbckoe, jnecHoe W pbhIOHOE
XO03UCTBOY.

Pabouass mporpamma y4eOHOW mucHuIuinHbl «Du3uKa» MpeaHa3HaueHa IS W3Y4YCHHS B
YUPEXKIECHUAX MPOPECCHOHANTBHOIO 00pa30BaHUsl, PEaTU3yIOIIUX O0pa30BaTEIbHYIO MPOTrpamMmy
cpenHero (MoiaHOTro) 0OmImIEero oOpa3oBaHMsl, MPU TOJATOTOBKE KBAIM(DUIIMPOBAHHBIX PabOYMX M
CHEIHMAIICTOB CPEJHETO 3BEHA.

1.2. MecTto y4yeOHOHl AUCHUILIMHBI B CTPYKType OCHOBHOH mpodecCHOHAIbHOM
00pa3oBaTe/IbHOI MPOrpaMMbl: JTUCIUIUINHA BXOJIUT B 00I1€00pa30BaTEIbHBIN ITHKIT

1.3. Hean u 3agaum y4eOHOH JMCHUILIMHBI - TPeOOBaHUS K pe3yJbTaTaM OCBOCHMA

Y4eOHOH IMCUMILINHBI:
Coneprxkanue nmporpaMMbl 0011e00pa3oBaTebHON JUCIUTIIMHBI DU3MKa HAIIPaBICHO HA

JOCTH>KEHHE CIECAYOUINX LETeH:
® (QopmupoBaHUE Y 00YUAIOIIUXCsl YBEPEHHOCTH B IICHHOCTH 00pa30BaHMS,
3HAYUMOCTU(DU3HNUECKUX3HAHU N IICOBPEMEHHOT OKBATU (QUIIMPOBAHHOT OCHIEIIUAIMCTAIIPUOCYIIIE
CTBJIEHUHETONPO()ECCHOHATEHOW IS TETLHOCTH;
dbopMupOBaHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH;
OBJIaJIeHUECTIE I (PUUECKONCUCTEMON (PU3NUECKUXTTOHSITUN, TEPMUHOJIOTUEH N CUMBOJIMKOM;

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

OBJIaZICHUC OCHOBHBIMU METOJAMU HAYYHOTO ITO3HAHHWA IPUPOJAbI, UCITIOJIB3YEMBIMU B (1)I/I3I/IK€
(Ha6J’II-OI[CHI/Ie, OIMMCAHUC, UBMCPCHUC, BBIABUIKCHUC I'MIIOTE3, ITPOBCACHUC BKCHepI/IMCHTa);

® OBJIQJICHUC YMCHUSIMHU O6pa6aTBIBaTI> JaHHBIC DKCIICPUMEHTA, 00BACHATH IMMOJTYYCHHBIC
PE3YyJbTaThl, YCTAHABIINBATH 3dBUCUMOCTHU MCKIY q)HBH‘IeCKI/IMI/I BCIIMYMHAMH B Ha6J'IIOI[aeMOM
SABJICHUH, 1€J1aTh BBIBOJBI,

L4 q)OpMI/IpOBaHI/IC YMCHUA pClIaTh CI)I/ISI/I‘ICCKI/IG 3al1a4U pa3HbIX ypOBHeﬁ CJIOKHOCTH;

® pa3BUTHE IT03HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
npoliecce NpUOOPETeHHs 3HaHUH ¢ UCTIONIBb30BaHUEM PA3IUYHBIX HICTOUHUKOB HH(OpMAIK U
COBPEMEHHBIX UH(POPMAIIMOHHBIX TEXHOJIOTHI; yMEHUI (OopMyIupoBaTh U 00OCHOBBIBATh
COOCTBEHHYIO MO3UIHIO 10 OTHOLICHUIO K (PU3NUECKOM HH(pOpMAIMHU, TOITydaeMOi U3 pa3HbIX
HCTOYHUKOB;

® BOCIIMTaHMEC 4YyBCTBA TOPAOCTH 3a pOCCHﬁCKYIO (1)I/I3I/ILICCKyIO HayKy.



1.4. Tlnanupyemble pe3yJbTaThbl OCBOEHHsI 00IIe00pa30BATEJbHONW IMCUMILUIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO

Kon u [ImarupyeMble pe3yabTaThl OCBOEHUS TUCIIUIIITNHEL
HawumenoBanue
dbopMupyeMbIx O0mmme JucuunnuHapHsle
KOMIIETeHIIUI
OK 01. JInuHocTHble pe3ynbTaThl  JODKHEL | [TPO 1. ChopMHPOBaHHOCTH
BreiOupath cmocoObl pemieHus | OoTpakaTb B~ 4YacTH  TPYAOBOTO | MPEACTAaBICHUH O pOJIM M MecTe
3aga4 npo(eCCUOHAIbHON | BOCIUTAHUS: (U3MKH U aCTPOHOMHH B COBPEMEHHOM
JeATEIbHOCTH  NPHUMEHMUTEIBHO | - TOTOBHOCTH K TPYyIy, OCO3HAHUE | HAy4YHOU KapTHHE MUpa, 0

K pa3JIMYHBIM KOHTEKCTaAM

LEHHOCTH MacTepCTBa, TPYI0TI00He;

- TOTOBHOCTH K aKTHUBHOM
JIEATeIbHOCTH  TEXHOJOTHYECKOW U
COIIMAIbHON HaIpaBJIEHHOCTH,
CIIOCOOHOCTH MHUITUUPOBATD,
IUIAHUPOBaTh W CaMOCTOSTEIBHO

BBINOJIHATH TAKYIO AESATEIbHOCTD;
- HMHTEpPEC K pa3Iu4yHbIM cdepam
poeCCHOHATIBHOM e TeIbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHMIO0 U caMOOOpa30BaHMIO Ha
NIPOTSKEHUU BCEH KU3HU.

MertamnpeaMeTHbIC PEe3yIBTATHI
JIOJKHBI OTPaXKaTh:

OBnajeHue YHUBEPCATLHBIMHI
Y4eOHBIMHU MMO3HaBaTEIbHBIMHU
NEUCTBUSIMU:

a) 0a30BbIC JIOTUIECCKHUE ICHCTBU:
CaMOCTOATENFHO  (HOPMYITHPOBATh U
aKTyaJIM3UpOBaTh npobiemy,
paccMatpuBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBATh CYIIECTBEHHBIN
OpU3HAK WK OCHOBaHHS IS
CpaBHCHHS, KIaccu(pUKaum "
0000I1IeHHS; OTIpeNIeNATh LETH
JeSITeIbHOCTH, 33/1aBaTh IMapaMeTpPhl U
KPUTEPHH WX IOCTHKCHHS; BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOpEYHS B
paccMaTpHUBaeMBIX SBICHUSIX; BHOCUTD
KOPPEKTUBBI B JIESITENBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB
LETSAM, OLIEHUBATH PHUCKH
MOCTECTBUM JIeSITETbHOCTH;
pa3BUBaTh KPEATUBHOE MBIIUICHHE
[IPH PEIICHNH JKU3HEHHBIX IPOOJIeM;
0) 0a3oBBIE  HCCIEIOBATEIBCKHE
JIEUCTBUSL:

- BIQJETh  HaBBHIKAMH  y4eOHO-
HCCIIEIOBATENIbCKOM M MPOEKTHOU
JeSITeIPHOCTH, HABBIKAMH Pa3pelICHUs
npo0iem;

- BBIIBJSITH NPUYHMHHO-CJICICTBCHHBIC
CBI3M W AaKTyaJlM3WpOBaTh 3aaady,
BBIIBUTaTh THIIOTE3y €€ PpEIICHUS,

cucreMooOpa3yromieid pom (QU3NKA B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTHUH, O BKJIAJE
POCCHHCKHX M 3apyOeXHBIX YYEHbIX-
(bu3nKoB B pa3BUTHC HayKH;
NOHMMaHue (H3NYECKOH  CYIIHOCTH
HaOJIIOAaeMbIX SIBJICHHH MHKPOMUpA,
MaKpoOMHUpa M Meramupa; IOHHMaHHue
poiaM acTpOHOMHMHM B MPAKTHUYECKOH
JIeATeIbHOCTH YeJIOBEeKa U JabHeHeM
Hay4YHO-TEXHUYECKOM DPAa3BUTHH, POJIU
¢u3MKkH B (OPMUPOBAHUH KPYyro3opa u
(YHKIHOHAIBHOM IPaMOTHOCTH
YeoBeKa Ul PELICHUS MPAKTHYECKHX
3aj1a4;

[MP6 2. CdopMupoOBaHHOCTH yMEHHUIT
pacno3HaBaTh (M3HYCCKHE SBICHUS
(mporieccrl) U OOBACHATH MX Ha OCHOBE
U3Y4YCHHBIX 3aKOHOB: pPaBHOMEpPHOE M
PaBHOYCKOpPEHHOE HIPSIMOJIMHEITHOE
JBIDKEHUE, CBOOOJHOE TNaJeHue Tell,
JBIDKCHUE TI0 OKPYXXHOCTH, HHEpIHs,
B3aUMOJICiiCTBUE Tell, KoJjebarelibHOe

JBHKCHHE, pe3oHaHc, BOJIHOBOE
IBIDKEHUE, Iuddy3us, OpOoyHOBCKOE
IBW)KCHHE, CTPOCHHE IKHIKOCTEH |
TBEPIBIX TeJ, M3MCHEHHEe O0beMa Tel
pu HarpeBaHUU (oxnaxkneHnn),
TEIUIOBOE ~ paBHOBECHE, HCIapeHue,
KOHJICHCalus, IJIaBJICHHE,

KpUCTaJUIU3allUsl, KUIIEHHUE, BJIAXKHOCTh
BO3/lyXa, CBSI3b CPEIHEH KMHETUYECKOU
SHEPIruu TEIJIOBOTO JIBUKECHHSI
MOJIEKYJI ¢ aOCOJIFOTHOH TeMIepaTypoH,
TOBBIIIIEHUE JIABJICHUS Ta3a MpH €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b
MEXAy IapaMeTpaMH COCTOSIHUS T'a3a B
H30IpoLEeccax;  JJIEKTpHU3auus  Tel,
B3aUMO/JICHCTBUE 3apsiIOB, HAarpeBaHUE
MPOBOJHHUKA C TOKOM, B3aMMOJEICTBHE
MarHuTOB, 3JIEKTPOMAarHuTHas
WHIYKIWSI, TeHCTBHE MarHUTHOTO TOJIS
Ha TPOBOJIHUK C TOKOM H JABWKYIIHHACS
3apsl, SJCKTPOMArHUTHBIE KOJCOAHUS

HaXOJUTh apryMEHTHI Ui | U BOJTHBI, MIPSIMOJINHEHHOE
JIOKa3aTeNbCTBA CBOMX YTBEPXKICHMH, | paCIpOCTPAaHEHHE CBETa, OTPaKEHHE,
3aJaBaTh IlapaMeTpbl W KPHUTEPUH | MpEIOMIIEHHE, uHTepdepeHnus,
peleHus; mudpakuus M NOJIApU3aLUs  CBETa,
- aHAIN3UPOBATH IOJIyYCHHBIE B XOJI€ | AUCIIEPCHUs CBETa; (POTOIIEKTPUUECKHUIM
peleHus 3aJ1a4uu pe3ynbTatsl, | 3¢ ¢exT, CBETOBOE JIaBJICHUE,
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KPUTHYECKU OLICHUBATh nx
JOCTOBEPHOCTD, MPOTHO3UPOBATH
HU3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTb TIEPEHOCUTh 3HAHUA B
MO3HABATENBHYI0 M IPAKTUYECKYIO
YaCTH JKU3HEAEATEIbHOCTHY;

- yYMEThb HHTETPHPOBATh 3HAHUSA W3
Pa3HbIX MPEIMETHBIX 00IacTe;

- BBIIBUTaTh HOBBIC MJCH, NPEIaraTh
OPHUTHHAJIBHBIE OAXOBI U PEIICHHUS;

- NOposABIATL  CIIOCO OHOCTL  HX
HCIIOJIb30BaHUs B MO3HABATCJIBHOU M
COLMATIBHOU IIPAKTUKE,

CIIOCOOHOCTH "

CaMOCTOSITETBHOMY
TIOMCKY METOZIOB penreHus
MPaKTHYECKAX 3a/ad, MPUMEHEHHIO
Pa3IMIHBIX METOIOB TIO3HAHHS;

-IpOABIIATH
TOTOBHOCTH K

- CTaBUTH nu
cOOCTBEHHBIE

(dhopmypoBaTh
3a1a9u B
00pa30BaTeNbHON  NEATCIBHOCTH U
JKHN3HCHHBIX CUTYyaluAaX; BBISIBJISITH
TNPUYIUHHO-CJICACTBEHHBIC CBA3U U IJIA
JIOKa3aTeIbCTBA CBOMX YTBEPIKACHUM,
3aj]aBaTh MApaMeTpbl M KPUTEPUH
pelleHnsT  aKTyalu3HpoBaTh 3a1ady,
BBIZBUTATh THIIOTE3y €€ pEIICHHS,
HaXOJUTh apTYMEHTHI;

- aHAIM3HUPOBATH IMONYUYCHHBIE B XOJE

peleHus 3a1a4u pe3ynbTarhl,
KPUTHYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh

U3MEHEHNE B HOBBIX YCIIOBUSX; JaBaTh
OLIEHKY HOBBIM CHUTYalUsIM, OLICHUBATh
HNPUOOPETEHHBIN OIIBIT;

- paspabaThiBaTh IUIAH peEIICHHS
npoOjeMbl € ydYeToM  aHaiu3a
UMEIOIUXCS ~ MaTepHajbHBIX U
HeMaTepHaJIbHBIX PECYPCOB; CTABUTh
npoOJeMbl U 3aladu, JOIYCKaIoIIne
aNbTepHATHBHbBIE PELICHHS

BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa
aToMa BOJIOPOJA, CCTECTBCHHAS W
HCKYCCTBEHHAS PaIUOAKTUBHOCTE;

I1P6 3. Bnanenue
OCHOBOIIOJIATAIOIIAMY  (PH3HUYCCKUMHU
TTOHSATHSIMH u BEJIUYMHAMHU,
XapaKTepU3yIOINMHI ¢uzngeckue
TIPOIECCHI (cBsI3aHHBIMH c
MEXaHUYECKUM TBIKCHHUEM,
B3aMOJCHCTBHEM TEI,
MEXaHHYECKUMH  KOJICOAHUSAMH  H
BOJTHAMM, ATOMHO-MOJICKYIIIPHBIM
CTPOCHHEM  BCIIECTBA,  TCILIOBBIMH
mpoIeccamuy; ANEKTPHYCCKUM u
MAarHUTHBIM TOJSIMH, 3JICKTPHYCCKUM
TOKOM, 3JEKTPOMATHUTHBIMH
KoJIe0aHUAMU " BOJIHAMH;
ONITUHYCCKHUMU ABJICHUAMHA, KBAHTOBBIMU
SIBICHUSIMHA, CTPOGHHEM aToMa |
aTOMHOTO S7Ipa, PaJHOaKTHBHOCTEIO);

BJIaaCHUC OCHOBOIIOJIararomumumMun
ACTPOHOMHUYCCKUMU IIOHATHUAMU,
IIO3BOJIAIOIIUMHA XapaKTepU30BaTh

HPOIIECCH], MIPOUCXOIAIINE Ha 3BE3/aX,
B 3BE3AHBIX CUCTEMaX, B
MEXTaJJaKTHUECKONW cpeze; IBIKEHHE
HEOECHBIX TeEJ, 3BOJIIOLMIO 3Be3l U
Bcenennoii;

[1P6 4. Bnanenue 3aKOHOMEPHOCTSIMH,
3aKOHaMH M TEOpHIMH  (3aKOH
BcemupHoro Ttsarorenus, [, 11 u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUs

MEXaHUYeCKOI OHEPIruu, 3aKOH
COXpaHCHUSA nmiyJibca, IIPUHIUIL
Cynepno3nuuun CHII, OPpUHIUIT
PaBHONIPABHOCTH HWHEpIUAIBHBIX
CUCTEM OTCUCTA, MOJICKYJIAPHO-
KUHETUYCCKYIO TCOPUIO CTpOCHUA
BCUICCTBA, TI'a30BBIC 3aKOHBI, HCpBbeI
3aKOH TCPMOANHAMUKH, 3aKOH

COXpaHEeHHs JJIEKTPUUYECKOTO 3apsia,
3akoH KynoHa, 3akoH OMa 151 ydacTka
mermd, 3akoH Owma It HOJHOH
3JIeKTpUYEeCKOM 1enu, 3akoH xoyins -
Jlennia, 3aKOH  BJIEKTPOMAarHUTHOM
UHIYKIMH, 3aKOH COXPaHEHUS! SHEPTUH,
3aKOH IPSIMOJIMHEHHOTO
pacipoCTpaHEHHs CBETA, 3aKOH
OTpaKCHHSI CBETA, 3aKOH IMPEIOMIICHUS
CBETa; 3aKOH COXpaHEHWS JHEPTHH,
3aKOH COXPaHEHUS HMITyJIbCa, 3aKOH
COXpaHEHHs DdJICKTPHUYECKOTO 3apsja,
3aKOH COXpaHEHUs] MaccOBOIO 4MCIIa,

MTOCTYJIATHI Bopa, 3aKOH
PaMOAaKTHBHOTO pPAaCIazia); yBEpEeHHOE
HCIIOJIb30BaHUE 3aKOHOB u
3aKOHOMEpPHOCTEH npu aHaJIN3e
(u3NYeCcKUX SBICHUN U MIPOIIECCOB;

IIP6 6. Bmanenne  OCHOBHBIMH
METOIAMHU HAYYHOTO [T0O3HAHMS,

WCTIONB3YEeMBIMU B (PM3HKE: IIPOBOIUTH
TmpsIMbIe W KOCBEHHBIC  M3MEpPEHUs




(usndeckux BCJIUYNH, BEIOUpas
ONTUMAIIBHBIA CITOCOO HW3MEPEHUS WU
HCTIONB3Ysl M3BECTHBIC METOJBI OLCHKU
MOTPEIIHOCTEN U3MEPEHUN, IPOBOJUTH
HCCIIEI0OBAHUE 3aBHCUMOCTEMN
(busndeckux BEJIMYUH c
WCTIONBb30BaHUEM TIPSMBIX HW3MEPEHUH,
OOBSICHATh TIONyYEHHBIE Ppe3yNBTATHL,

UCTIONB3YS ¢busnueckue TeopuH,
3aKOHBI Y IIOHATHS, U JI€JIaTh BBIBOIBL,
coOmonare mpaBmiaa  0€30macHOTO

TpyJa OpU MPOBEICHUH HCCICAOBAHUIN
B paMKax y4eOHOro SKCIepUMEHTa H
yueOHO-HCCIIeI0BATENBCKOM

JEATeIbHOCTH € HWCIIOJIb30BaHHEM
(POBBIX U3MEPHUTEIBHBIX YCTPOMHCTB
u  naboparopHoro  00OpyAOBaHUS;
c(hOPMHUPOBAHHOCTh MPEACTABICHUNA O
MeTo/1aX MOJTyYeHHs HAy4HBIX
ACTPOHOMHYECKUX 3HAHUIL,

[MP6 7. CdopMHpOBaHHOCTH yMEHUS
pemiath pacueTHbIE 3aJaud C SIBHO

3aJaHHON ¢duzndeckoit MOJCTBIO,
UCTIONB3Ysl  (pu3MUecKkue 3aKkOHBl U
NPUHLUIIBI, HAa  OCHOBE  aHaM3a
yCIOBUSA 3a1aun BBIOMPATh
¢busnyeckyto MO/IETIb, BBIJICTISITh
¢dusnyeckue BETUYUHBI U (HOPMYIIBI,
HEOOXOAMMBIE ISl €€  pelleHus,
MIPOBOANTH pacdeTsl M  OICHUBATH
pearbHOCTh  TIOJIyYEHHOTO  3HAYCHHUS
(U3MYECKO  BEIWYMHBI; pemars
KayeCTBEHHbIC 3a/laul, BBICTpanWBas
JOTUYECKH HETIPOTHBOPEYNBYIO

LIETIOYKY pacCcyXJeHUH ¢ Omopoil Ha
U3y4YeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
(dusnUecKue SIBICHUS

OK 02.
Hcnonbp30BaTh COBPEMEHHBIE
cpeacTBa

MIOWCKA, aHajM3a

n

MHTEpIpeTauy MHGOpMALMH |1

nH()OpMaLMOHHbIE

ULt BBITTOJTHEHHS
npodeccroHaNbHOM
JIeSITETbHOCTH

TCXHOJIOT'HMH

3a1a4

JInuHOCTHBIE PE3YIbTAThI JOJIPKHBI
OTpaXxaTb B 4aCTU CHHOCTU HAYYHOT'O
TIO3HAHUS:

- cOopMUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO pa3BHUTHS HayKH u
00IIIeCTBEHHON MPaKTHKH,

OCHOBAHHOIO0 Ha JHUAJNOre KYJbTYD,
CIIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO
MEcCTa B MOJUKYJIbTYPHOM MHUPE;

- COBEpUICHCTBOBAaHHUE SI3BIKOBOM U
YUTATEJILCKOMN KYyJbTYPHBI KaK CpCICTBa
B3aUMOJICHCTBUSI MEXIYy JIOJbMH U
TIO3HAaHUA MHpa,

MerTarpeaMeTHbIC PE3yIbTATHI
JTOJIKHBI OTpaxarb: OsnazeHue
YHHUBEPCaJIbHBIMH Y4IeOHBIME

TI03HABATEIbHBIMH AEHCTBUSIMH:

B) pabora ¢ nH(pOpMaIuei:

- BIIQJETh HABBIKAMH  ITOJyYEHUS
nH}poOpMannu U3 MCTOYHUKOB pa3HbIX
THIIOB, CaMOCTOSITEIHHO
OCYILIECTBIIATD TIOHCK, aHau3,
CHCTEMATH3allMI0 W HMHTEPIPETALNIO
HH()OPMAlMKM _ Pa3IMYHBIX BUIOB H

[IP6 5. YMeHue y4HMTHIBATH T'DAHUIIBI
NPUMEHEHUS] U3YYCHHBIX (DU3UUECKHX
MOJeNei: MarepuaibHas TOYKa,
UHepIMajJbHas  CHCTEeMa  OTCYeTa,
WACIBHBIM Ta3; MOJEIH CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEpABIX Tell,
TOYEYHBIA  DJIEKTPUUECKUH  3apsf,
saepHas MOJENb aToMma, HYKJIOHHas
MOJZIeNb aTOMHOIO siipa MPHU PELICHUU
¢du3MUYecKnX 3a1ad;

I1P6 9. CdopmMupoBaHHOCTH
COOCTBEHHOH IO3UIMH IO OTHOIICHHIO
K (huzngeckoi nHpOpMaNny,
NOJIy4aeMOM M3 DPa3HbIX HCTOYHMKOB,
YMEHHH  WCIONb30BaTh  IH(pOBBIE
TEXHOJIOTHH TS MTONCKa,
CTPYKTYPHUPOBaHMsI, MHTEpHpETald U
MIPEACTaBICHUS] Y4eOHOW M Hay4dHO-
TIOMYJISIPHOM  MH(OpManuy; pa3BUTHE
yMeHui KPUTHUYECKOTO aHanmsa
roJy4aeMoii nHdopmanuu
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(opM npesCcTaBICHNS;

- co3jaBaTb TEKCTHl B Pa3IUYHBIX
¢dopmMarax C yd4eTOM Ha3HAYEHUS
nHpopMannu M NEJIEeBOH ayJUTOPHH,
BBIOMpas ~ ONTHMalbHYl0  (opMmy
TIPE/CTABIICHUS U BU3YalIU3alluH;

- HCIIONB30BaTh cpencraa
HHPOPMAITNOHHBIX "
KOMMYHHKAIIMOHHBIX ~TEXHOJIOTHH B
penieHnu KOTHHTHBHBIX,
KOMMYHHKaTUBHBIX u
OpraHU3alHOHHBIX 3amaq c
coOuoieHIEeM TpeOOBaHMI
SProOHOMHKH, TEXHHUKH 0€30IacHOCTH,
TMTHEHBI, pecypcochepexeHus,
MIPAaBOBBIX M ATUYECKUX HOPM, HOPM
UHPOPMAIMOHHOW OE30MaCHOCTH;

- BJIaZIeTh HABBIKAMH PACIIO3HABAHUS U
3aIUTHI nHdopMarmy,
WHPOPMATNOHHON 0e30MmacHOCTH
JIHMYHOCTH

OK 03.

[TnanupoBath 1 peann3oBbIBATh
coOcTBeHHOE PO eCCHOHATTBHOE
Y IMYHOCTHOE pa3BHUTHE,
OpeINPUHIMATEIHCKY O
JeATEIbHOCTD B
npodeccHoHANBHOM chepe,
UCIIONB30BATh 3HAHUS 10
(bMHAHCOBOI IPaMOTHOCTH B
Pa3IMYHBIX KH3HEHHBIX
CHUTYaLHUsIX

TOJDKHBI
JIyXOBHO-

JIn4HOCTHBIE  pE3yJbTATHL
OTpa)xaTb B 4acTH
HPaBCTBEHHOI'O BOCIIUTAHUA:
- CIIOCOOHOCTH OIIGHUBATH CUTYAIMIO U
MIPUHUMATDb OCO3HaHHBIC peuicHus,
OPHEHTHPYSICh Ha MOpaJbHO-
HPaBCTBEHHBIC HOPMBEI
1 [IEHHOCTH;

-OCO3HaHWE  JMYHOTO  BKJIaJ B
MIOCTPOEHHE YCTOHIMBOTO Oy IyIIEro;
MeranpenmeTHble pe3yIbTaThl
JOJDKHBI ~ OTPa)<aTh: OgnasieHne
YHUBEPCAIbHBIMU pEeryJIATUBHBIMU
JEHCTBUSAMMU:

a) CaMOOpTaHMU3aIIHsI:
- CaMOCTOSITENILHO
NI03HABATENILHYIO JIeSITENIbHOCTb,
BBIABIIAT  NPOOJEMBI, CTaBUTh U
(dopMyIIMpoBaTh COOCTBEHHBIE 3aauM
B 00pa30BaTENbHON ESATENBHOCTH |
KM3HEHHBIX CUTyalnsX;

- CaMOCTOSITEIbHO COCTABIITH IUIaH
pelieHust  mpoOJeMBI ¢ yUYETOM
HUMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U NPEANIOYTEHUM;

- 1aBaTh OLCHKY HOBBIM CUTYAIIUAM;
CIOCOOCTBOBaTh  (OPMHPOBAHUIO U
NPOSIBJICHUIO UIMPOKON 3pyAULIUU B
pa3HbIX 00NACTSAX 3HAHWH, MOCTOSHHO
TIOBBIIIATH CBOW 0Opa3oBaTENbHBIH U
KyJIbTYPHBIH ypOBEHD;

0) CaMOKOHTPOJIb:
UCIIONIb30BaTh  MPUEMBI
JUIL  OLEHKH  CHTYAalWH,
BEPHOT'0 PElIeHHS;

- YMETH OLICHUBAThH pUCKH n
CBOCBPECMCHHO NPUHUMATDH PCIICHUA
10 VX CHIDKCHUIO

OCYILECTBIISITh

pedekcun
BBIOOpA

I1P6 9. CdhopmMupoBaHHOCTH
cOOCTBEHHOM MO3UIIMK MO OTHOIICHUIO
K (usnueckoi uHpopmaumy,
MOJy4YaeMOi W3 pPa3HbIX HCTOYHHKOB,
YMEGHUH  HUCNONB30BaTh  IM(pPOBBIC
TEXHOJIOTHUH JUTst MOUCKA,
CTPYKTYPHUPOBAHUS, MHTEPIPETAllMHd U
MPE/CTaBICHUST Y4eOHOW © HAy4HO-
MOMyJISIpHOM  MH(OpMAaNuK;, pa3BUTHE
YMEHHIA KPUTHYECKOTO aHaM3a
noJy4aemoit nadopmanuu

OK 04.
D¢ bekTuBHO

JInaHOCTHEBIE pe3yabTaThl  JOJDKHBI
OTpaXxaTh B 4aCTU HCHHOCTU HAYYHOTO

IIP6 10. Osnanenune
paboTaTh B

YMECHHAMU
rpymIe
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B3aMMOJIENCTBOBATH U
paboTaTh B KOJUJICKTUBE
KOMaH/e

MO3HAHUS:
-OBJaJiIcBaHUE HAaBBIKAMU  yueOHO-
HCCIIeIOBATENbCKON, TMPOEKTHOW U
COLIMAJIHON AEATEeNIHOCTY;
MertamnpeaMeTHbIe pe3yNIbTaTh
JIOJKHBI OTpakaTh: OBnangeHue
YHHBEpPCATbHBIMU
KOMMYHUKAaTHBHBIMH ACHCTBUSIMH:

0) COBMECTHAS JIeATSIBHOCTD:

- TOHMMAaTb U HCIIOJb30BAaTh
NIpEUMYLIECTBA KOMaHJHOU

1 MHAWBULYaTbHON pabOTHI;

- BBIOMpaTh TEMaTHUKy U METOJbI
COBMECTHBIX JICUCTBUH € y4EeTOM
OOIMX HWHTEPECOB M BO3MOXKHOCTEH
KaX/10TO WJIeHa KOJICKTUBA,

- IPUHMMATb LEJIM COBMECTHOH
JesTeIbHOCTH, OpraHM30BBIBATH U
KOOPJIMHUPOBATh JICHCTBHA IO €e
JOCTHKEHHIO: COCTaBIATh  IUIAH
JNEUCTBUI, pacnpeneysite poiau ¢
y4eTom MHEHHUH YYaCTHHKOB,
00CY)XIaTh pe3yJbTaThl COBMECTHOU
paboTsr;

-OILICHUBATh Ka4eCTBO CBOETO BKJIaja U
KaXJO0TO y4YacTHHKa KOMAaHIBI B
oOIIMii pe3yibTaT 1Mo pa3zpadoTaHHBIM
KpUTEPHSIM;

-TpeasaraTh HOBBIE MIPOEKTHI,
OLICHMBATh W/IEU C MO3UIMH HOBU3HBI,
OPHUI'MHAJIBHOCTH, MIPaKTHYECKOH
3HAUUMOCTH;  KOOPJMHUPOBATH |
BBIIIOJHATE  paboTy B yCIOBHAX
peajbHOrO, BUPTYAJILHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
-OCYIIECTBIATh MTO3UTHBHOE
CTpaTeruyeckoe MIOBEJICHHE B
pa3IMYHBIX CHUTyaIWsX, MPOSBIATH
TBOPYECTBO M BOOOpa)keHUe, OBITH
UHULUATUBHBIM.

Osnanenne YHHUBEpCALHBIMU
PETYIATUBHBIMU JICHCTBUAMU:

T') IpUHATHE ceOs U IPYTUX JFOACH:

- NPUHAMATh MOTUBBl M apryMEHTEHI
JpYyrUX  JIOJed  [pH  aHalu3e
pe3yJIbTaTOB AESITEIbHOCTH

c BBINIOJTHEHHEM
COLMANBHBIX  POJICH,  ITAaHUPOBAThH
pabory TpyIIbI, panmoHaIbHO
pacrpenensith JeSTEIILHOCTD B
HECTaHJApTHBIX CHUTYaIUsX, aJeKBaTHO
OLICHMBATh  BKJIAJ  KaKAOTO U3
YYaCTHUKOB TpYIIBl B  pEIICHHE
paccMaTprUBaeMOi IPOOIIEMBI

Ppa3JInIHbIX

OK 05.

OcCymIecTBIATh YCTHYIO U
IMMCbMCHHYIO KOMMYHHUKAIIUIO HA
rOCY/ZIapCTBEHHOM SI3bIKE
Poccuiickoit @denepanuu ¢ yaeTom
ocobenHocTel ConManbHOTO U
KYJIbTYPHOI'O KOHTEKCTA

JIMYHOCTHBIE  PE3yNBTaThl  JOJDKHBI
OTpaXkaTh B YacTH D3CTETHYECKOTO
BOCTIMTaHHSA:

- 3CTETHYECKOe OTHOUICHHWE K MHPY,
BKJTIOYAst 3CTETHKY OBITa, HAYYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTa,
TpyZAa ¥ 0OLIECTBEHHBIX OTHOIICHNH;

B obsactu HNaTPUOTUIECKOTO
BOCIIHTaHHS MIPOSBIIATE:

-1IIEHHOCTHOE OTHOILEHUE K
roCyJ1apCTBEHHBIM CHUMBOJIaM,
HCTOPUYECKOMY WU HPHUPOJHOMY
HACIICAMIO, TAMSITHHKAM, TPaIulHsIM
HapomoB  Poccum,  mOCTHXEHHSM
Poccun B Hayke, HCKyCCTBE, CIIOpTE,
TEXHOJIOTHSIX U TPYAC;

[1P6 1. ChopMHPOBaHHOCTH
NPEACTaBICHU O PO W  MecTe
(U3MKH U aCTPOHOMHH B COBPEMEHHOM
Hay4HOI KapTHHE MHpa, o
cucreMoobpasyroniel pomu (U3NKKA B
Pa3BUTHH €CTECTBEHHBIX HaYK, TEXHUKH
U COBPEMEHHBIX TEXHOJIOTHH, O BKIIaJie
POCCHHCKMX M 3apyOeKHBIX Yy4YECHBIX-
(U3MKOB B pa3BUTHE HayKH;
MOHMMaHue (U3MYECKOH  CYIIHOCTH
HaOIOJaeMBIX  SIBJICHUIT MHKPOMHMPA,
MakpoMHpa M MeramMpa; HOHHMaHHE
pOJM acTPOHOMUM B TPAKTUYECKOU
JEATEIbHOCTH YeJIOBEKa U JabHEHIIeM
HAYYHO-TEXHUYECKOM pPAa3BUTHH, POJIH
(u3uku B HOPMHUPOBAHHH KPYro3opa H
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MeTaHpeﬂMeTHHe PE3yIbTaThI
JOJI?’KHBI OTpaXKaThb: OBJ'Ia,HeHI/Ie
YHUBCPCAJIbHBIMU

KOMMYHHUKATHBHBIMH JICHCTBHAMH:

a) oO1eHue:

- OCYLICCTBISATh KOMMYHHKAIMA BO
Bcex cepax KU3HH;

- pa3BepHYTO M JIOTHYHO H3IIarath
CBOIO TOYKY 3peHHs c
HCIIONB30BAaHHUEM SI3BIKOBBIX CPEICTB

(yHKIMOHATIBHOM rPaMOTHOCTH
YeJoBeKa sl PelIeHUs MPaKTUYECKUX
3a1a4

OK 07.
CopnelicTBOBaTh COXPaHEHUIO
OKpYXKaromien cpensl,

pecypcocOepeKeHI0, MPUMEHSTh

JIM4HOCTHBIE  pe3yNbTaThl  JOJIKHBI
OTpakaTb B YacTH JKOJIOTHUYECKOTO
BOCITUTAHMUS:

- ¢(hOpMHUPOBAHHOCTH IKOJOTHYCCKOU

[MIP6 8. CdopMupoBaHHOCTH YMEHUS
NPUMEHATh TMOJYYCHHbIC 3HAHHS IS
OOBSICHCHUsI ~ YCIOBUIl  MpPOTEKaHHS
(bu3nUecKuX SIBICHUN B MPUPOIC U IS

3HaHWs 00 M3MEHEHUM KJIMMaTa, | KyJbTypbl,  IOHUMaHHE  BIHSHUS | MPUHATHS NPAKTHYECKUX pEIICHU B
TIPHHITHIIBT OCpEeKITMBOTO | COIMATTBHO-3KOHOMUYECKHUX MTOBCETHEBHOM KI3HHA OIS
MIPOM3BOJICTBA, 3¢ (PEKTUBHO | TMPOILECCOB HA COCTOSIHHWE MPHUPOTHOHN | obecriedeHuss  OE30macHOCTH  TIpHU
NEHCTBOBAaTh B  YPE3BBIYAMHBIX | U COIHUANBHOH CpeIpl, OCO3HAHHE | OOpaIIeHUN ¢ OBITOBEIMH IPUOOpaMU U
CUTYaIIHsIX. rI100aIEHOTO XapakTepa | TeXHHYCCKUMU YCTpOUCTBaMH,
AKOJIOTHYECKUX TPOOIIEeM; COXpPaHCHHS 3JIOPOBBS U COONIOJCHUS
- IJJAaHMPOBAaHME U OCYIIECTBICHHE | HOPM SKOJIOTHUECKOTO IIOBEACHUA B
JEMCTBUII B OKpY’KalIIEW cpelle Ha | OKpyXaroleil  cpene; IIOHMMaHNE
OCHOBE 3HaHUS LeJed YCTOMYMBOIO | HEOOXOIUMOCTH [IPUMEHEHHUS
pa3BUTHsl YEJIOBEUESCTBA,; JOCTKEHMH (HU3MKM M TEXHOJOTWi
aKTUBHOEC  HENpUATHE  JEUCTBUH, | I palMOHAIBLHOTO
NPUHOCSIIIMX ~ BPEA  OKPY)KaloIei | MpUpOIOIOIb30BaHHUs
cpene
nK 1.1. — yMeTb TIPUMEHSTH OCHOBHBIE
OpraHu3oBHIBAaTH MIpOBEICHUE €CTeCTBCHHOHAYYHBIC 3aKOHBI, TIIPH
TEONEC3MUECKUX M TaKCAIIMOHHBIX OpraHU3aIn TeOAEe3MUECKIX u
U3MEPEeHUl C  HCIIOIB30BaHUEM TaKCaIlHOHHBIX U3MEpEeHuH ¢
COBPEMEHHBIX METOJIOB HCTIOJb30BaHUEM COBPEMEHHBIX
MOJYYCHUS TaHHBIX METOJIOB TIOJTYYCHHUS TaHHBIX;
— YMETb UCIIOJIb30BaTh 3aKOHBI (DU3UKH
OpUd  OpraHM3alid  e0Je3UUECKHX
TaKCAIUOHHBIX M3MEpEHUit JUIst
HCTIOJIB30BAHUS COBPEMEHHBIX
METO/JIOB TIOJIyYEeHHS] JAHHBIX;
K 1.3. — yYMEThb WCIIOJh30BaTh (HU3UYECCKHE
OpraHu30BbIBATH ACTIEKTHI npu OpraHu3anum
TEXHOJIOTHYECKUE TIPOIECCHI TEXHOJIOTHYECKUX MIPOIECCOB
3arOTOBKH, MEPBHYHON 00pabOTKH 3arOTOBKH, IEPBHYHON TepepadOTKU U
M XpaHEHUS  JIPEBECHHBI C XpaHCeHHH  JPEBECHHEI, BEIOMpast
HCIIOJIE30BaHUEM COOTBETCTBYIOIIYIO TEXHHUKY u
MH(QOPMAMOHHBIX ¥ LU(PPOBBIX 00opyioBaHue;
CHCTEM, BbIOHpast — yMeThb  TPHUMEHSTh  IOJy4YCHHbIC
COOTBETCTBYIOIIYIO TEXHHUKY U 3HaHMs B oOnactu (u3MKM, a Takxke
obopynoBaHue HaXO/UTh, aHaJIM3MpOBaTh U
HCITOJIb30BaTh 6uodusndeckyro
nHpopmanuio u3 Pa3IMYHbBIX
HCTOYHHKOB npu OpraHu3aluu
TEXHOJIOTHYECKHX IIPOLECCOB

3arOTOBKH, NEPBUYHOHN MEepepadoTKH 1
XpaHEHUs APEBECHHBI;
- yYMETh BHIOMPaTh COOTBETCTBYIOLIYIO

TEXHUKYy ®  o0OpyZoBaHWE  IIpH
OpraHu3aluu TEXHOJIOTHYECKHUX
MPOLECCOB  3arOTOBKH, HEPBUYHON

nepepabOTKH U XpaHCHHS JPEBECHHEI
WCTIONB3Ys COBPEMEHHBIC (H3MUECKUe
TEXHOJIOTHH.
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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

MakcumasbHas yueOHasi Harpy3ka (Bcero) 78
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 78
OCHOBHOE coJIep:KaHue 48
B TOM YHCJIE:
TEOPETUIECKOE O0yUCHUE 24
MPAKTUYECKHUE 3aHATHS
J1a00paTOPHBIE 3aHIATHS 23
IIpodeccHoHaILHO-OPHEHTHPOBAHHOE COIeP:KaAHME 30
B TOM YHCJIE:
TEOPETHYECKOE 00yUCHHE 15
MPAKTUYECKHUE 3aHATHS -
J1a00paTOPHBIE 3aHIATHS 15
IIpome:xkyTouyHasi arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) 1

CamocTosiTeibHasi padoTa 00y4aonerocs

KoncyabTanmum
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2.2. KajleH1apHO-TEeMAaTHYeCKHUI MJIaH U coJepkaHue yueOHoi nuciunmiuabl 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

Pa3znen 1. dusuka u METOIbI

HAYYHOI'O MO3HAHUA

Tema 1.1
Bsenenue

®dusuka - Hayka o npupoje. HayuHsle MeToIbI IO3HAHUS OKPY KAIOIIero Mupa. Ponb skciepumenTa u Teopuu B
nporecce MO3HAHUS MPUPOJIBL. DKCIIEpUMEHT B pu3uke. MoaenupoBanne GpU3NUecKuX sIBICHUI U IPOLIECCOB.
Hayunsle runore3sl. @usnyeckre 3aKOHbI ¥ TEOpHH. [ paHUIBI IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHImI
cootBeTcTBUsL. Ponb 1 MecTo (u3KkH B pOpMUPOBAHUN COBPEMEHHOI HAYyYHON KapTHHBI MUPa, B IPAKTHYECKOM
JIeSITeIbHOCTH JIFOJeH

JlaGopaTopHoe 3ansaTHe: MoaenupoBaHue GU3NUCCKUX ABICHUMN U MpoIieccoB. [TorpenrHocTn u3MepeHui
(U3UIECKUX BEIMIHH.

OK 03
OK 05

Paszgen 2. Mexanuka

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

Tema 2.1
Kunemartnka

Copep:xaHue yueOHOI0 MaTepHaJia:

MexaHnyeckoe JBHXXCHHC. OTHOCHUTEIHLHOCThL MEXaHUYECKOTO JBUXKCHUA. CucrteMa oTcUeTa. TpaeKTopHa.
[lepememenue, cCKOpocTh (CpeHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHAIbHOMN TOUKH, UX
MIPOEKIIMH Ha OCU CUCTEMBI KoopAuHaT. CIoXeHHue epeMeIleHni 1 CIIoKeHUE cCKopocTeid. PaBHOMepHOE 1
PaBHOYCKOPEHHOE TPSMOIMHEHHOE ABIKeHHE. [ padyiku 3aBUCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHUS, TYyTH H
MepeMeIIeHIs] MaTepUATFHON TOYKH OT BPEeMEHH.

JlaGopaTopHoe 3aHsiTHe: V3MepeHe MTHOBEHHON cKopocTH. ccesoBaHne COOTHOLIEHUS] MEXKIY Iy TAMH,
TIPOHCHHBIMHU TEJIOM 32 TI0CIIe/I0BaTeIbHbBIE PaBHbIE IPOMEXYTKH BPEMEHH IIPH PABHOYCKOPEHHOM JABHKEHHH C
Ha4yaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

Coaep:xanue yue0HOro MaTepuaJa:

CoOonHOe masieHue. Y CKOpeHne cBo0oHOTo maieHus. KpuBonuHeliHOe ABIDKeHNE. J|BIKeHE MaTepUaTbHOM
TOYKH IO OKPY>KHOCTH C TIOCTOSIHHOH TT0 MOZYJIIO CKOPOCTHIO. YTIIOBast CKOPOCTh, TIMHEWHAs: CKOpPOcTh. [lepron u
yacTtoTa obpameHus. LleHTpocTpemMutenbHoe yeckopeHue. TexHnuecKkne yCTpocTBa U MPaKTHIECKOe PUMEHEHHE:
CIIUJOMETP, IBUIKCHHE CHAPSJIOB, IICTHBIE M PEMEHHBIE TIepeIaun

JlaGopaTopHoe 3ansiTHe: V3ydyeHne IBIDKEHUS [IapUKa B BSI3KOM KHUIKOCTU. M3ydeHne IBIKEHNUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO

Tema 2.2.
Jnnamuka

Coaep:xanue yue0OHOro MaTepuaJa:
[punuun otHocutensHocTH ["anunes. [lepseiit 3axon HetoToHa. HepuumanbHble cucTeMbl oTcueTa. Macca Tena.
Cuna. [Ipuanmn cynepno3unnu cui. Bropoii 3akor HeioToHA 17151 MaTepHalbHON TOYKH B MHEPIIHAIBHON CHCTEME

otcuera (MCO). Tperuii 3akoH HproTOHA /I MaTepHALHBIX TOYEK. 3aKOH BCEMUPHOTO TATOTeHMsI. Crlla TSHDKECTH.

ITepBas kocmuueckasi ckopocth. Cuna ynpyroctu. 3akoH ['yka.

JlaGopaTopHoe 3ansitue: «OmnpeneneHne KodQQUINEHTa YIPYTOCTH CTAIBHOMN MPYKUHBD)

Copnep:xxaHue y4eGHOT0 MaTepHuaJa:

Bec Tena. Tpenne. Buabl TpeHns (oxos, CKoIbkeHus, kaueHns). Cuina tpenus. Cyxoe Tperne. Cuiia TpeHHs
CKOJIBXKEHHUS U cuiia TpeHust mokos. Koagumment tperns. Cuiia CONpOTHBIICHNS TIPH IBWKCHNUH TeJa B )KUIKOCTH
win rase. IlocTynaTenbHOE M BpallaTeIbHOE ABHKEHHE a0COTIOTHO TBEPAOro Tesia. MOMEHT CHIIbI OTHOCUTEIIHHO

OK 01
OK 02
OK 04
OK 05
OK 07
MK-1.1
IK-1.3
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ocu Bpanienwust. [Tnedo cuiel. YcioBus paBHoBecus TBepaoro tena B UCO. TexHndeckue ycTponcTBa u
MIPaKTUIECKOE MPUMEHEHNE: TOIINITHIKH, ABIKEHUE NCKYCCTBEHHBIX CITyTHUKOB

JladopaTopHoe 3ansaTHe: MccrnenoBaHue yCIOBHH paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BPAILCHUS

Tema 2.3.
3aKOHBI COXpaHEHUS B
MeXaHHKe

Copep:xaHue yueOHOT0 MaTepHaJia:

Mexanmdeckas pabota u MoIHOCTh. KuHermdeckas sHeprus. lloTeHnmmanbHas >HEprus. 3aKOH COXpaHEHHS
MEXaHHYeCKOW »Hepruu. PaboTa CHIIBI TSHKECTH W CHJIBI YOPYrocTH. I[IprMeHeHHe 3aKOHOB COXpaHEHHS.
Hcnonp30BaHne 3aKOHOB MEXaHWKH IS OOBSCHEHWS OBIDKCHUS HEOECHBIX TNl M IS Pa3BUTHA KOCMHYECKUX
UCCIIC/IOBAHMM, TPAHUIBI MPUMCHUMOCTH KIIACCHUYCCKOW MeXaHWKH. MMIynbc MarepuanbHOM TOYKM (Tena),
CHUCTEMBbI MaTCPUANILHBIX TOUYCK. IMIyNbC CHIIBI U U3MCHCHHE UMITYJIbCA Tela. 3aKOH COXPAaHCHHs HUMITYJbCa B
MCO. PeakTuBHOE ABIKEHUE.

JladopaTopHoe 3ansitue: l3yueHue cBsI3U CKOPOCTEH TeJ MPU HEYIIPYTOM yaape

Copep:xanue y4eOHOr0 MaTepHaJia:

Pa6ota cunbl. MomHocts cuiel. KuneTndeckas 3Heprus MaTepuanbHOM ToUkU. TeopeMa 00 U3MEHEHHH
KuHeTnueckoit sHepruu. [loTeHuansHas sHeprus. [loTeHunansHas sHeprus ynpyro Ae(opMUPOBAHHOM MPYKHHBL.
[MoreHuuanbpHas SHEPTUs Tella BOJIM3M MOBEPXHOCTH 3eMitd. [loTeHnanbHble U HeMOTeHIIHAIbHBIE CHITbI. CBSI3b
paboThI HENOTEHIMATIBHBIX CUJI C U3MEHEHUEM MEXaHNYECKOM SHEPIHH CUCTEMBI Tell. 3aKOH COXPaHeHHS
MEXaHMYECKOHU dHEPTUU. YIPyTHe U HEYIPYIrue CTOJKHOBEHUS

JlaGopaTopHoe 3ansitue: VccrnenoBanue cBsi3u pabOTHI CHITBI C ©3MEHEHHEM MEXaHMYECKOM YJHEPrHH Teja Ha
NpUMEpEe PACTHKEHUS] PE3MHOBOTO XKI'yTa

Pa3zgen 3. MoJekynspHasi (pu3NKa U TePMOAUHAMMKA

Tema 3.1.
OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKON Teopruu

Coaep:xanue yueOHOro MaTepuaJa:

OCHOBHBIE TTOJIOXKEHUSI MOJIEKYJIIPHO-KHUHETHYECKOH TEOpUH U UX ONBITHOE 000CHOBaHKE. BpoyHOBCKOE ABMKEHHE.
Huddysns. XapakTep IBIKSHUS U B3aUMOJICHCTBHS YaCTHI] BEIIecTBa. MOJIeH CTPOSHHS T'a30B, XKUAKOCTEH 1
TBEPJBIX T U 0OBICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pazMmepsl MoJiekyit. KommuecTBo
BemtectBa. [locrostHHas ABoranpo. TemoBoe paBHoBecue. TeMmepartypa u ee namepenue. lllkara Temneparyp
Henbcus. Mojens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHUECKOM TEOPHH HACAIBHOTO Tra3a.
AOcosroTHast TeMIieparypa Kak Mepa CpefHeil KWHEeTHUEeCKOI SHePriH TeIUIOBOTO JBHKEHUs YacThll ra3a. [lkana
temnepatyp KenpBuHa.

JladopaTopHoe 3ansiTue: lI3MepeHne Macchl BO3/yxa KIacCHOW koMHaTe. McciaenoBaHue 3aBUCUMOCTU MEXIY
rapaMeTpaMH COCTOSIHHS Pa3pekeHHOT0 rasa

Coaep:xanue yue0OHOro MaTepuaJa:

l"azoBrie 3akoHbl. YpaBHeHue Menpeneena -Knaneiipona. 3akon ansToHa. M3onpoueccsl B HaeaabHOM rase ¢
ITOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduyeckoe mpeacTaBieHHe H30IPOIIECCOB: U30TEPMa, H30X0pa, U300apa.
TexHUYECKHE YCTPOUCTBA U IPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp

JlaGopaTopHoe 3ansiTHe: l3yueHue 0JHOTO U3 H30IPOLECCOB

Tema 3.2.
OCHOBBI TEPMOIMTHAMUKHA

Coaep:xanue yueOHOT0 MaTepuaJa:

Buytpennsis sneprus. Pabora u termonepeaada. KonndyecTBo TemmoTel. Y paBHeHHE TEIIOBOTO OanaHca. [lepBoe
HayYajo TePMOIAMHAMUKY. AnabaTHeIi nporecc. Bropoe Hadano TepmomuHamuku. TerntoBeie npurarenn. KI1J]
TersoBoro jasuratena. OxpaHa npupoasl. TepmoanHamMuyueckas cucteMa. BHyTpeHHsIs sHeprus
TEPMOAMHAMHYCCKON CHCTEMBI M cIOCcOOBI e¢ m3MeHeHust. KomnuecTBO TeIoThl ¥ pabota. BHyTpeHHsIsI sHeprus

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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OJTHOATOMHOTO HACATBHOTO ra3a. Buisl Termionepepadn: TEIIONPOBOIHOCTh, KOHBEKIUS, U3 TyICHUE. Y AeTIbHas
TEIJIOEMKOCTh BemiecTBa. KonmaecTBo TEIUIOTHI TpH Teruionepenade. [Tonstue 06 aquadarHom mpomecce. [lepBorit
3aKO0H TepMoAnHaMuKH. [[pruMeHeHre mepBoro 3ak0Ha TepMOIUHAMUKH K M301porieccaM. [ paduaeckas
HHTEpIpeTaIys padoThI rasa.

JlaGopaTopHoe 3ansitue: «OmpenencHue yaeIbHONU TETIIOEMKOCTH TBEPIOTO TEIIa

Copep:xaHue y4eOHOT0 MaTepHaJia:

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTE IPOIIeccoB B Ipupoe. TenmoBsle MariHbL. [IpuHITHITEL neiicTBrs
TeruIoBBIX MammuH. [Ipeobpa3oBaHus SHEPTUH B TEIUIOBHIX MamiHax. KoadduunueHT nmoae3noro AeWCTBUS TEIUIOBOH
MmamuesbL [{ukia KapHo u ero koadduimeHT none3Horo neicTBus. DK0IOTHUECKHe TPOOIEMbI TEIIOIHEPT ETHKH.
TexHuueckue yCTpoHcTBa U IPaKTUUECKOE IPUMEHEHHE: IBUraTelb BHYTPEHHET0 CrOpaHus, ObITOBOM
XOJIOAUIbHUK, KOHIUIIMOHEP

JlagopartopHnoe 3ansaTue: Ko3ddurueHt none3noro aeicteus rerioBoi MamuHbl. [{ukn Kapao

Tema 3.3.
ArperatHbie COCTOSHHS
BelecTBa u (ha3oBbie
MepexX0/Ibl

Copep:xaHue y4eOHOT0 MaTepHaJia:

[MTapoo6pazoBaHue u KoHIeHcalwms. McnapeHue u KuneHne. AGCOIIOTHAS U OTHOCHTEIIbHAS BIAXKHOCTh BO3/yXa.
HacrlmeHHbIH nap. Y genpHas TemoTa napoodpa3oBaHus. 3aBHCUMOCTb TEMIICPATypbl KUIICHHS OT JABJICHUSL.
Teepaoe Teno. Kpucrammmyeckue 1 aMmopdHbIe Tena. AHU30TPOIHS CBOHCTB KPUCTAIOB. JKUIKHE KPUCTAIIIBL.
CoBpemeHHBIC MaTepHaibl. [lnaBneHne U KpucTamu3anus. Y aeibHas TeIioTa mwiaBineHns. Cyomumanys.
YpaBHEHHE TEIIOBOTO OasiaHca

JlaGopaTopHoe 3ansTHe: Ompeie/icHHE BIaXXHOCTH BO3IyXa

11
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HpO(l)eCCl/IOHaJILHO-Opl/IeHTHpOBaﬂHOe coaepkaHue

Paspnen 4. DuexkTpoamHaMmmuka

Tema 4.1.
DnektpocraTruka

Coaep:xanue yueOHOro MatepuaJa:

OnexTpusanys Tell. DIEeKTpUIeCKU 3apsl. [IBa BUa 31eKTpUUECKUX 3apsoB. [IpoBOJHUKY, AUINEKTPUKH U
MIOJIyIIPOBOTHUKH. 3aKOH COXpaHEeHHMsI DIIEKTPUUIECKOTO 3apsia. Bzanmoneiicteue 3apsaoB. 3akon KymnoHa.
ToueuHslit 3neKTpUUECKUil 3apsa. DIeKTpuUecKoe noje. HanpsKeHHOCTh 3JeKTpU4ecKoro mois. [IpuHnun
CYIEPHO3ULUH IEKTPUUECKUX T0JeH. JINHUY HAIPSHKEHHOCTH MJIEKTPUYECKOTO T10JIS.

JlaGopaTopHoe 3aHsTHE: «V3yUyeHHE 3IEKTPOCTATHIECKOTO IO

Conep:kaHue y4eGHOTro MaTepuaJa:

Pabora cui anexrpocraTuyeckoro noss. [lorenuunan. PazHocTs noteHuanos. [IpoBOAHUKY U TU3JIEKTPUKH B
ANIEKTPOCTATUYECKOM T0JIe. JuasekTpruieckas MpOHUIIAEMOCTb. DIEKTPOeMKOCTh. KoHieHcaTop. DIeKTpOeMKOCTh
IUIOCKOT0 KOHJIGHCAaTopa. DHEprHsl 3apsXKeHHOT0 KOHJIeHcaTopa

JlaGopaTopHoe 3ausTHe: «VcciaenoBanre mapaMeTpoB MIOCKOTO KOHIECHCATOPaY.

Tema 4.2.
IlocTosHHEIN
3JIEKTpUYECKUN TOK. TOKHU B
Pa3IMYHBIX Cpeaax

Coaep:xanue yueOHOro MaTepuaJa:

DIEeKTpUUECKHM TOK. Y CIIOBUS CYLIECTBOBAHUS AIIEKTpUUECKOro Toka. Mctounuku Toka. Cuna Toka. [locTossHHbIN
tok. Hanpsxenue. 3akoH Oma i y4acTka Lenu. DIEeKTPUIECKOe CONPOTUBIIEHUE. Y IENbHOE COMIPOTUBIICHHUE
BemiectBa. [locnenoBarenpHOE, MapaIeTbHOE, CMEIIAHHOE COSIMHEHHE TIPOBOIHUKOB. PaboTa 31eKTpHIeCcKOro
ToKa. 3akoH Jlxoynsa-JleHua. MOIIHOCTh 3JEKTPUUECKOTO TOKA. DIEKTPOABUKYLIAs CUJla U BHYTPEHHEE
COIIPOTHBIICHHE UCTOYHUKA TOKA. 3akoH OMa 715l TOJTHOM (3aMKHYTOM) aniekTpryeckoii nernu. Koporkoe
3aMbIKaHHE.

OK 01
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JlaGopaTopHoe 3ansiTie: V3yueHre CMEIIAHHOTO COSIMHEHHSI PE3UCTOPOB.

Conep:xanue y4eOHOr0 MaTepHaJia: 1 16
OeKTpoHHasI MPOBOANMOCTB TBEP/IBIX METAIIIOB. 3aBUCHMOCTH COIIPOTUBIICHHS METAJUIOB OT TEMIEPATYPHI.
CBepXIpOBOANMOCTb. DIEKTPUUECKHI TOK B BakyyMme. CBOMCTBA 3NIEKTPOHHBIX ITy4YKOB. [10IyIIpOBOAHUKH.
CoOcTBeHHAs M IPIMECHAs IPOBOIUMOCTH MTOIYIPOBOAHNKOB. CBoicTBa p-N-niepexoa. [TomympoBoaHUKOBEIE
IpUOOPEI.
JlaGopaTopHoe 3aHsiTHe: V3MepeHNe 3IEKTPOABIKYIIEH CHIIBI HCTOYHUKA TOKA M €T0 BHYTPEHHETO 1
COIIPOTHBIICHHS
Copep:xanue y4eOHOr0 MaTepHaJia: 1 17
DneKTpU4ecKuil TOK B paCTBOPAX U PACILIaBaX MEKTPOIUTOB. DIEKTPOIUTHYECKAs AUCCOLUAIMS. DNEKTPOIU3.
OnexTpudeckuii Tok B razax. CaMoCTOATENbHBIN U HECAMOCTOSITENbHBIN pa3psa. Monnusd. I1nazma
JlaGopatopHoe 3ansiTne: OnpezneneHue nocrossHHoi Papanes 1
2-ii cemecTp 34
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lePIKaHUe
Tema 4.3. Copep:xaHue y4eOHOT0 MaTepHaJia: 1 OK 01 1
MarnuTHoe 1oJie. ITocrosiHHbIe MarHuThl. B3anMoelicTBHE MOCTOSTHHBIX MArHUTOB. MarHuTHoe noje. BeKTop MarHuTHON MHAYKIUU. OK 02
OneKTpOMarHuTHas [IpuHIUNO Cynepno3uIi MarHUTHBIX MoJed. JIuauyu MarauTHON uHAyKIuu. KapTuHa TUHUA MarHUTHOM HHAYKITUH OK 03
HUHIYKLIHS II0JIS TIOCTOSTHHBIX MarHUTOB. MarHUTHOE 10JIe TPOBOAHKKA ¢ TOKOM. KapTuHa MTMHUN HHAYKIUN MarHUTHOTO TIONA OK 04
JUIMHHOTO NPSIMOTO IIPOBOJAHUKA M 3aMKHYTOI'0 KOJIBIIEBOTO NMPOBOIHUKA, KATYIIKU ¢ TOKOM. OmBIT Dpcrena. OK 05
B3aumoneiicTBre NpoBOJHUKOB ¢ ToKOM. Cuita AMIiepa, ee MOyJIb U HallpaBlIeHHUE. OK 07
JladopaTopHoe 3ansitue: «OnpeneneHre ropu30HTAIbHON COCTaBIAIOIIENH HAPSY)KEHHOCTH MarHUTHOTO TOJIS 1 [K-1.1
Semutmy K-1.3
Copep:xaHue y4edOHOTo MaTepuaJia: 1 2
Cwuua JlopeHua, ee MOlyJIb U HampaBiieHue. JBrkeHne 3apsHKeHHOM YacTHIIBI B OTHOPOIHOM MarHUTHOM IIOJIE.
Pabota cwel JlopeHna.
JlabopaTopHoe 3ansitue: lccienoBanue IeHCTBHS MOCTOSTHHOTO MarHUTa HAa paMKy ¢ TOKOM 1
Copep:xaHue y4eOHOTO MaTepHaJia: 1 3
SIBneHue 3MeKTpOMarHuTHOM HHAYKIMH. [T0TOK BEKTOpa MarHUTHOM MHAYKITMH. DIEKTPOABIDKYIIAS CHIIa
HHAYKIUH. 3aKOH 3JIeKTpOMarHuTHoi nuaykuun @apazaes. Buxpepoe aekTpudeckoe moje. DIeKTPOABIDKY A
CHJ1a MHIYKIIMK B IPOBOJHUKE, IBIKYIIEMCS IOCTYAaTENbHO B OTHOPOTHOM MarHUTHOM moiie. [Ipasuiio Jlenna.
JlabopaTopHoe 3aHsITHE: M3yUEHUE SIBJICHHUE DJICKTPOMArHUTHOW WHAYKIIHH 1
Conep:xanue y4eOHOr0 MaTepHaJia: 1 4
WHnykTuBHOCTD. SIBIIEHNE CAaMOMHAYKIMU. DIEKTPOABIKYIAast CHJIa CAMOMHAYKIIMU. DHEPIUsl MAarHUTHOTO T10JIS
KaTyIIKU C TOKOM. DJIEKTPOMAarHUTHOE MOJIe
JlaGopaTtopHoe 3ansiTHe: «OmnpeneneHre HHAYKTUBHOCTH COJIEHON A 1
Paznen 5. Kose6aHus ¥ BOJIHBI
Tema 5.1. Copep:xaHue yueOHOI0o MaTepuaJia: 1 OK 01 5
MexaHuueckue u KonebarenpHast cuctema. CBoOOOAHBIE MeXaHU4ecKue Koniebanus. ['apMmonnueckue konebanus. [lepuon, gacroTa, OK 02
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3JIEKTPOMAarHUTHBIC
Koyie0anus

aMIUTATYy1a U ¢a3a konedanuit. [IpyknHHBI MasTHUK. MaTeMaTH4ecKuii MasITHUK. Y paBHEHUE TAPMOHUIECKUX
koseOanuii. [IpeBpalneHue YHEPrUn MPU rapMOHUYECKUX KojeOanusx. KonebarenbHeiii KoHTYp. CBOOOHBIC
3JIEKTPOMArHUTHEIC KOJICOAHHS B UICATLHOM KOJICOATEIEHOM KOHTYpE. AHAIOTHSA MEKAY MEXaHUYCCKIMU U
3JIEKTPOMArHUTHEIMHE KoJieOanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHH B UICATHHOM KOJICOATEIEHOM
KOHTYpE.

JIaﬁopaTopﬂoe 3aHATHE : «MaTeMaTHYeCKUH MasTHUK

Copep:xaHue y4eOHOT0 MaTepHaJia:

IIpencraBnenue o 3aTyxaromux konebanusx. BeiHyxneHHbIe MexaHn4ecKue Konebanus. PezoHanc. BeiHyxaeHHbIE
AJIeKTpOMarHuTHEIC KosteOanus. [lepemennslit Tok. CHHYCOMAAIBHBIHN MTepeMeHHBIH TOK. MOITHOCTD IEPEMEHHOTO
TOKa. AMIUTUTYZHOE U ACUCTBYIOIIee 3HAUCHNE CHUJIBI TOKA M HampsbkeHus. Tpancopmarop. [IponsBoactso,
nepenayda v noTpeOiIeHHe 3JeKTPUIECKON SHEPTUU. DKOJIOTHIECKUE PUCKH ITPU IIPOU3BOJICTBE AIEKTPUUECKOM
sHepruu. KynpTypa ucmonbp30BaHus 3JEKTPOIHEPTHH B OBCEHEBHON KU3HU

JlaGopaTopHoe 3ansiTne: lccienoBaHue MEPEMEHHOTO TOKA B IIENH U3 TTOCIIEJOBATEIBHO COEANHEHHBIX
KOHJICHCATOpa, KaTYIIK! U Pe3ucTopa

Tema 5.2.
Mexanndeckue u
3JIeKTPOMATrHUTHBIC BOJIHBI

Coaep:xanue yueOHOro MaTepuaJa:

MexaHn4YECKHE BOJIHBI, YCIOBHUS pactpoctpaHenus. [lepruoa. CKopocTs pacnipoCTpaHEHUS U AJHHA BOJHBIL.
[Nomepeunsle n MpoxoIbHBEIE BOIHBL. MHTEpdepeHys 1 qudpakuus MeXaHHIeCKUX BOIH. 3ByK. CKOpPOCTh 3ByKa.
I'pomxocTs 3ByKa. Bricota Tona. TemOp 3ByKa.

JladopaTopHoe 3ansitue: «OnpeneneHre CKOPOCTU 3BYKOBBIX BOJTHY

Conep:xxaHue y4e0HOT0 MaTepHaJa:

OJEeKTpOMarHUTHBIE BOJIHBL. Y CJIOBHS U3Iy4EHHUS 3JEKTPOMArHUTHBIX BOJH. B3anMHuas opuenTtanus Bektopos E, B,
V B 3JIEKTPOMAarHUTHOH BoHE. CBOMCTBA JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, PEIOMIICHHUE, TTOJISIpU3alys,
madpaknus, nHTepdepeniust. CKopocTh 3IeKTpOMarHuTHHIX BosH. LlIkana ainekTpoMarHUTHEIX BOJH. [IprMeHenune
9JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY. [IpnHINIBI pasiocBsI3y U TeseBUIeHNs. Pagnonokarms.
DNeKTpOMarHUTHOE 3arps3HEHNE OKPY>Karomel cpe bl

.JIaﬁopaTopﬂoe 3aHATHE: «OJCKTPOMAarHuTHBIC BOJIHBD)

OK 04
OK 05
OK 07

Tema 5.3.
OnTtuka

I'eomeTrpuueckas ontuka. [IpsMonuHeitHoe pacrpocTpaHeHHe cBeTa B OAHOPOAHOM cpene. JIyu cBera. Toueunslit
ncTouHuK cBeta. OTpaxkeHue cBeTa. 3aKOHbI OTpaxkeHusl cBeTa. [locTpoeHne n300pakeHuii B IIIOCKOM 3epKaie.
IIpenomienue cBera. 3aKOHBI PEJIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3zaTenp npenomwiieHus. [lonHoe BHyTpeHHEe
oTtpaxenue. [IpenenpHBIN yroJl TOJTHOTO BHYTPEHHETO OTPaXKESHHUSI.

JlaﬁopaTopﬂoe 3aHATHE: «OHPGHCHCHI/IC ToKasaTeJis MPEJIOMIICHUSA CTCKIIA»

Coaep:xanue yueOHOro MaTepuaJja:

Hucniepcus ceera. CiioxkHBIN cocTaB Oenoro cBeta. [{Betr. CobOuparoriue u paccenBaromue JUH3bL ToHKas JTHH3A.
DoKyCHOE pacCTOSIHUE W OTITUYECKas CHJIa TOHKOH JTUH3BL. [locTpoeHue n300pakeHuii B COOMPArOINX U
pacceuBaroniux jgua3ax. @opMmysa TOHKOH JUH3bI. Y BETUUEHNE, 1aBaeMoe JTHH30M. [Ipenensl npuMeHuMOCTH
reOMETPUYECKOMN ONTUKH.

JlaGopaTopHoe 3aHsATHE: «HMCCIEeIOBAHIE CBOWCTB M300PaKCHHUM B JIMH3AX »

Coaep:xanue yueOHOro MaTepuaJa:

OK 01
OK 02
OK 04
OK 05
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BomnnoBas ontuka. MHTEpdepennns ceeta. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOIIOCHIS MAKCUMYMOB H
MUHHMYMOB B UHTEP()EPCHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTCPCHTHBIX HCTOYHHKOB.

JIaﬁopaTopnoe 3aHsITHE: «Onpeaene}me JJIMHBI CBETOBOM BOJIHBI IIpyu MIOMOIIHN Z[I/I(i)paKHI/IOHHOfI PCHICTKI»

Copep:xanue y4eOHOr0 MaTepHaJia: 12
Hudpaknus ceera. udpakuuoHHas pemerka. Y ciioBre HaOII0JeHHUS INIaBHBIX MAKCUMYMOB IIPH TIaJICHUH
MOHOXPOMaTHYECKOTO CBETa Ha AU(PAKIMOHHYIO pemeTKy. [lonsapusamnus ceera
JlaGopaTopHoe 3aHsiTHe: «OnpeneneHne QUCIEPCHN U CKOPOCTH PacIipOCTPaHEHHUs CBETOBBIX BOJH Pa3HOMH
JUTUHBI B CPENIE»
Paznen 6. OcHOBBI crIeNUAILHOI TEOPHH OTHOCHTEIBHOCTH
Tema 6.1. Copep:xanue y4eOHOr0 MaTepHaJia: OK 01 13
OCHOBBI TEOpPHUH I'panu1bl IPUMEHUMOCTH KIaccu4eckoil MexaHuku. [locTynaTsl crieruanbHON T€OPUN OTHOCUTENBHOCTH! OK 02
OTHOCUTEJIBHOCTH HMHBapUaHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIUII OTHOCUTEJIEHOCTH OHHIITeHa. OTHOCUTEIBHOCTh OK 04
OJHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHHU U COKpAICHUE JJIMHBL. DHEPTUS U UMIYJIbC PEISATUBUCTCKON YaCTHLIBL. OK 05
CBs13b MacCHI C SHEPTHCH U UMITYJIBCOM PENIITHBUCTCKOW YaCTHIIBI. DHEPTHS IMTOKOS CBOOOTHON YaCTHIIBI OK 07
JlaGopaTopHoe 3aHsiTHe: OTHOCUTEIFHOCTD JJIMHBI M BPEMEHH, IIPe00pa3oBaHe CKOPOCTEH
Paznen 7. KBanrtoBas ¢pusuka
Tema 7.1. Coaep:xanue yueOHOro MaTepuaJa: OK 01 14
OneMeHTH KBaHTOBOM ®otonsl. Dopmyna [1nanka cBsa3u sHepruu GoTOHA C €ro YacTOTON. DHEPrus U UMIYJIbC poToHa. OTKPHITHE U OK 02
ONTUKH uccnenoBanue ¢porodddekra. Ompitel A.I'. CtoneroBa. 3akoHbl GpoTodrddekta. YpaBHeHHE DHHIITCHHA IS OK 04
¢doroaddekra. "Kpachas rpanuna” dporosddekra. OK 05
Jlagopatopnoe 3ansitue: «lccnenoBanue porodddexra OK 07
Copep:xaHue y4edOHOT0 MaTepuasia 15
Hasnenne cBeta. Omprtel [1.H. JlebeneBa. Xumudeckoe neiicTBre cBeta. TeXHUYECKHE YCTPOICTBA U IPAKTHIECKOE
npuMeHeHne: (oTo3neMeHT, POoToIaTUHK, COJIHEYHasl OaTapes, CBETOANO
JlaGopaTopHoe 3aHsiTHe: NPAaKTHUECKOE TPUMEHEHHE: (OoTOdIeMeHT, (POoTONaTUHK, COTHeUHas OaTapes,
CBETOJHOJ.
Tema 7.2 Copep:xaHue y4eOHOTO MaTepuaJia: 16
Crpoenne atoma Mopnens aroma Tomcona. OnbiTel Pesepdopaa o paccessHuto -uactun. [Inanerapaas Mmonens atoma. Iloctynartsr
Bopa. U3nyuenne n normnonienne (JOTOHOB NPH MEPEXo0/ie aToMa ¢ OJHOTO YPOBHS 3HEPTHUH Ha Npyroi. Buier
cnexTpoB. CHEKTp ypOBHEH SHEPriUH aToMa BOAOPO/Ia.
JladopaTopHoe 3ansiTue: M3ydueHne CrieKTpa NCITyCKaHUS BEIIECTB
Copep:xaHue yueOHOI0 MaTepuaJia: 17
Bomnnosrle cBoiicTBa wactui. Bomusl ge bpoiina. Kopoyckynsapao-BonHOBOH ayanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE M3nydeHue. Judpakius 3JeKTPOHOB B KpHCTaJIaX. Y CTPOHCTBO U IPHUHIIMIT pabOTHI Jiazepa.
TexHn4ecKkue ycTpOHCTBa M MPAKTHYECKOE NPUMEHEHNE: CIIEKTPAIBbHBIN aHaN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIN
KOMIBIOTEP
JlabopaTopHoe 3ansiTue: BoJHOBBIE CBOMCTBA YaCTHII.
Tema 7.3 Conep:xanue y4eOHOr0 MaTepHaJia: 18
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AToMHOe sA1po

DKCTIEpUMEHTHI, TOKA3bIBAIOIINE CIIOKHOCTH CTPOCHUS sapa. OTKpbITHE pagrnoakTuBHOCTH. OnbITh Pezepdopaa mo
OTIPENICIICHUIO COCTaBa PaIMOaKTUBHOTO M3nydeHus. CBoiicTBa anb(a-, OeTa-, raMMa-u3rydeHus. Biusaue
PaJIMOAKTUBHOCTH Ha )KHMBBIC Oprann3Mbl. OTKpHITHE MPOTOHA U HeliTpoHa. HykimoHHas Monens sapa ['elizenoepra-
WBanenko. 3apsa siupa. MaccoBoe uucio siapa. M3otomnsl.

.JIaﬁopaTopﬂoe 3anaTHe: CBONCTBa aJ'ILan', 6€Ta', raMMa-us3j1yucHus. Bausaue PaAUOaKTUBHOCTHU HA JKMUBLIC
OpraHU3MBbI.

Copep:xaHue y4eOHOT0 MaTepHaJia:
Anpda-pacnan. DIeKTpOHHBIN W TO3UTPOHHEIHN OeTa-pacnan. [lamMmma-m3mydenue. 3aK0H palOaKTHBHOTO PacIajia.
DHeprus cBA3M HyKJIOHOB B siape. SnepHsle cuibl. JedexT Maccel sapa.

.JIaﬁopaTopﬂoe 3aHATHE: 3aKOH paanoOaKTUBHOTI'O pacnaaa. 3Hepr1451 CBsI3U HYKJIOHOB B AJp€.

Copep:xanue y4eOHOr0 MaTepHaJia:

SAnepusie peakuuu. [leneHue u cuntes auep. Snepusiii peaxrop. Tepmosaepusiil cuntes. [Ipobaemst u
MIEPCIEKTUBHI SIEPHOM SHEPreTUKU. DKOJIOTMYECKHE aCIEeKThI SICPHON SHEPTreTUKH. DJIeMEHTapHBIC YaCTHIIBI.
OTKpBITHE TO3UTPOHA. MeTOAbI HAOMIOACHNUS U PETUCTPALNH 3JIEMEHTAPHBIX YacTHLl. DyHIaMeHTaIbHbIE
B3auMoaeicTBus. EMMHCTBO u3ndeckoi KapTHHBI MHpPa

JlaGopaTopHoe 3ansitue: lcciienoBaHue TPEKOB YacTHUIL (IT0 TOTOBBIM (poTOTpadusiM).
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Pa3znen 8. DyieMeHTBI ACTPOHOMUM U aCTPOPU3UKHT

DJeMeHTHl aCTPOHOMUH U

Tema 8.1

acTpopH3uKH

Coaep:xanue yue0OHOro MaTepuaJa:

Dranbl pa3BUTHUS acTpoHOMUH. [IpUKIanHOE M MUPOBO33pEHUYCCKOE 3HAUCHHE aCTPOHOMKHU. But 3Be31HOTO Heba.
CosBesausi, spKue 3Be3/Ibl, IIIAHEThl, NX BUAMMOe ABMkeHue. ConHeuHas cuctema. [ImaHeTsl 3eMHOM TpyIIIbL.
[TnaneTsi-rurantsl. Maneie Tenia ConaeuHoi cuctembl. Counile, hpotocdepa u armochepa. CoHedHAsT aKTUBHOCTb.
Hcrounuk sHepruu CosHUA U 3B€3]1. 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. [Juarpamma "crnekTpajibHbIN Kilacc -
CBETUMOCTG". 3Be€3/bI INIABHOM ITOCJIEI0BATEILHOCTH. 3aBUCUMOCTD '"'Macca - CBETUMOCTBL" JIUISl 3BE€3]] IJIaBHOM
ocJIeIOBaTeNbHOCTH. BHYyTpeHHEe cTpoeHue 3Be31. COBpeMEHHBIC IPEACTABICHUS O IIPOUCXOKICHUH U 3BOIOIUN
Conniia u 3Be3]]. ITallbl >KM3HU 3BE3/I.

JlaGopaTopHoe 3ansitne: HaOironeHus] HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUIs OTIpeIeNICHHSI TI0JIOKEHHUS] HEOECHBIX 00BEKTOB HA KOHKPETHYIO J1aTy: OCHOBHbBIE CO3BE3/IHs
CeBepHOro Noymapust U SpKue 3Be31bl

Copnep:xaHue y4eOHOT0 MaTepHaJa:

Mneunstii I[TyTs - Hama 'anaktuka. CnupanbsHast cTpykTypa ['anakTuky, pacnpeaencHue 38e3/l, ra3a 1 NbLIH.
[Monoxxenne u nemxenne Connua B [anaktuke. Tunsl ranaktuk. [Inockas u chepryueckas noacucTeMsl [ agakTHKH.
Paguoranaktuku u kBa3apsl. YepHble AbIPHI B siApax ranakTuk. Beenennas. Pacimupenue Beenennoil. 3akon
Xab6mna. Pazberanue ranaktuk. Teopus bonbmioro B3peiBa. PenukroBoe nznyuenue. MacurrabHasi CTpyKTypa
Bcenennoii. Meraranakruka. HeperneHubie mpo0iieMbl aCTpOHOMUH

IIpomesxyrounas arrecrauus. {uddepeHunpoBanHsblii 3auet

1

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Bcero

78 yacos
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3. YCJIOBUS PEAJIM3AIIMU YYEFHOM TV CHUATIIAHBI
3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATE€PUAJIbLHO-TEXHHYECKOMY 00ecnedeHH o
Peanuzarus yaeOHOM TUCIMIUIMHBI TpeOyeT HAIMYUS Y4eOHOro KaOMHeTa.

O06opyaoBaHue yueOHOTO KaOHWHEeTAa:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YHArOIIUXCS;
- pabouee MeCTO MpenoaBaTes;

- KOMIUIEKT Y4eOHO-HarJISIIHBIX TIOCOOHIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJEOMATEPHAIIOB;

- 3a/1aHuUs JJIs IPOBEPOYHBIX PaboT;

- mpopeccroHaIbHO OPUEHTUPOBAHHbIE 3aJaHMUS;

- MaTepHalIbl HK3aMeHa.

TexHuueckue cpeacTBa 00yUYeHHUS:

- IEPCOHAIBHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM ITPOTPAMMHBIM 00eCIICUeHUEM;
- IPOEKTOP C IKPAHOM.

- 3aibl (OMONMMOTEKA, YUTAJBHBIA 3aJ1 C BBIXOJAOM B HMH(OPMAIMOHHO-TEICKOMMYHUKAIIMOHHYIO CETh
Wntepner).

[lepeueHb 1EMOHCTPALIMOHHOTO U JIAOOPATOPHOTO 000PYAOBAHUS:

1. [udposas nadopaTopus 1Mo GU3KMKe I IPENO1aBaTels;

2. [{udposast maboparopus 1o Gu3uke s 00ydaromerocs;

3. Becsl TexHMUECKuE ¢ pa3HOBECAMH;

4. KommuiexT 115t 1a60paTopHOro NpakTUKyMa 10 ONTHKE;

S. KommiekT 115t 1a60paTopHOro MpakTUKyMa [0 MEXaHHKE;

6. Kommekr pans  1abopaTopHOro MpakTHKyMa 110 MOJIEKYJSIpHOM — (u3uke
U TEPMOIMHAMUKHY;

7. Kommnekt  mist  71abopaTopHOTO  MpakTHKymMa IO AJIEKTPHYECTBY
(c renepaTropom);

8. Kommiekt s u3ydeHus BO30OHOBISIEMBIX MCTOYHHKOB YHEPTUU (COIHEYHOH,
BETPOBOM HEPIuH, OMO-, MEXaHUYECKOI U TEPMO3JIEKTPUUECKOM SHEPTeTUKH);

9. AmnepmeTtp 1abopaTOpHBIN;

10.  BonbT™eTp 1a60paTOPHBI;

11.  Konopumerp ¢ HaOOpOM KalOpUMETPUUECKUX TET;

12. Tepmometp 1abOpaTOPHBIA;

13. Kowmmuekr TSt U3yYeHUS OCHOB MEXaHUKH, THEBMATHUKH

Y BO300OHOBJISIEMBIX HCTOYHUKOB SHEPTUH;
14.  bapomerp-anepous;

15.  bnok nuTaHus peryiupyembiii;
16.  Be0G-xamepa Ha MOJBMKHOM IITATHBE;
17.  Buneokamepa aist paboThl ¢ ONITHYECKUMU PUOOpaMH;

18.  TI'emeparop 3BYKOBOIi;
19.  T'urpomerp (mcuxpomerp);
20.  TI'py3 HabGopHBI;

21. JluHaMoMeTp JE€MOHCTPAIIOHHBIIH;

22. KOMIUTEKT MOCY/TbI IEMOHCTPAMOHHON C MPUHAIIC)KHOCTSIMU;
23. ManomeTp )KUAKOCTHOW JEMOHCTPALIMOHHBINM;

24.  MeTtp 1eMOHCTPaIlMOHHBI;

25. Mukpockon JeMOHCTPALIMOHHBIN;

26.  Hacoc BakyymHBbIii KOMOBCKOTO;

27. CTOJIMK IOIbEMHBIN;

28. [[ITaTuB 1eMOHCTPAITMOHHBINA (PU3UIECCKHUT;

29.  DIeKTpOIUINTKA;
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

Habop neMoHCTpalioHHBIHN 110 MEXaHUYECKUM SBIICHUSIM;

Habop neMoHCTpaliMOHHBIN IO TUHAMUKE BPAILATEILHOTO ABUKCHUS;
Habop neMoHCTpaloHHBIHN 110 MEXaHUYECKUM KOJIeOaHusIM;

Habop neMmoHCTpaliiOHHbBIN BOJIHOBBIX SIBJICHHIA;

Benepko Apxumena;

Mastank MakcBeiia;

HabGop Ten paBHOTrO 00BEMA;

Hab6op ten paBHOI Macchl;

[Tpubop g neMoHCTpauuu aTMOC(hepHOTro JaBJICHHUS;

[Ipr3Ma, HaKJIIOHSIOIIASICS C OTBECOM;

Pbluar 1eMoHCTpalMOHHbIN;

Cocyasl cooOmiarommecs;

CrakaH OTJIMBHOM JI€MOHCTPAllMOHHBIN;

TpyOka HeroToHa;

[Tap IMTackas;

Habop neMoHCTpaIMOHHBIH 110 MOJICKYJIIPHOU (DU3HKE U TETUIOBBIM SIBIICHUSIM;
Hab6op neMoHCcTpaloHHBIH 10 Ta30BbIM 3aKOHAM;

Hab6op kanmmisapos;

TpyOxa 15 1eMOHCTpalluU KOHBEKIIUU B KUKOCTH;

[{umuHapsl CBUHIIOBBIE CO CTPYTOM;

[ITap ¢ konbIIOM;

BEBICOKOBOJIBTHBIN HCTOYHUK;

I'eneparop Ban-ne-I'paada;

Ho3nmerp;

KamepToHbl Ha pe30HAaHCHBIX AIIMKAX;

Kommiekr npuOOpoB ©W NPUHAMICKHOCTEH IS JEMOHCTpAIlid  CBOWCTB

SJICKTPOMATrHUTHBIX BOJIH;

56.

Kommiekr npuOopoB JUIS W3y4YEHUs IIPUHIUIIOB paguonpuema

" paguoricpeaavu,

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

Komnext mpoBo/10B;

Marnut ayrooGpasHslif;

MarauT nosIoCOBOM JEMOHCTPALIMOHHBIM;

Marmna snektpogopHas;

MasaTHHK 3JIEKTPOCTaTUYECKHH;

HaGop 1o u3yueHnto MarHuTHOTO OIS 3eMIIH;

Habop neMoHCTpanimoHHbII 10 MArHUTHOMY TOJIIO KOJIBLIEBBIX TOKOB;
Habop neMoHCTpallMOHHBIN 1O MOIYIPOBOJHUKAM;
Habop nemMoHCcTpalioHHBIH MO MOCTOSSHHOMY TOKY;
Habop neMoHCTpalMOHHBIH MO AJIEKTPUYECKOMY TOKY B BaKyyMe;
Habop neMoHCTpaIoHHBIH 10 3JeKTPOAMHAMHUKE;
Habop ans neMoHCTpaui MarHUTHBIX MOJIEH;

Habop 11t ieMoHCcTpaluu 3IeKTPUYECKUX MOJIEH;
Tpancdopmarop yueOHbIH;

[Tanouka cTexIsIHHAS;

[Tanouka »00HUTOBAS;

[Tpu6op Jlenma;

Crpenku MarHuTHBIE Ha LITaTUBAX;

CynTaH 371eKTpOCTaTUYECKU;

[IITaTUBBI N30IMPYIOIINE;

DIIeKTPOMarHuT pa300pHBIIA,

Habop neMoHCTpalnOHHBIM IO TEOMETPUUYECKON OTTHKE;
HaGop nemMoHCTpaliMOHHBIHN 0 BOJTHOBOM ONTHKE;
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80.  CrmekTpocCKOIl IBYXTPYOHBIN;

81.  Halop cnekTpanbHbIX TPYOOK C HCTOUHUKOM IUTAHUS;

82.  VYcranoska g usyuenus pororddexra;

83.  Habop nemoHcTpanmoHHbIH 110 noctostHHOM [Tnanka;

84.  KoMIuIeKT HarIsIHBIX TOCOOUH JIJIsl TOCTOSTHHOTO UCTIONb30BAHUS;
85.  Komrutekt nopTpeToB 11t 0popMIIeHHS KaOUHETa,;

86. KoMIuiekT 1eMOHCTpaiMOHHBIX YICOHBIX TaOIHII.

3.2. UnopmannonHoe odecnevyenne 00y4eHust
IlepeyeHb pekoMeHyeMbIX YUeOHBIX U3IaHUI, JONOJHUTEIbHOI JUTEpaTyphbl,
NuTepHeT-pecypcoB.

OcHoBHast IMTeparypa:

1. HmutpueBa B.®D. ®usmka: TexHomormueckuid mnpoduiib: y4eOHUK IS CTYJICHTOB
yupexaeHuit cpen. mpod. oopazopanusa: B 2 u.: U. 1 - 2-e uza. — M.: OGpa3oBareiabHO-
W3/1aTeNbCKUM HEeHTp «Akanemusi», 2024. — 320 c.

2. JmutpueBa B.®. ®usuka: TexHonorumdeckuii mnpoduib: Y4eOHHMK I CTYACHTOB
yupexaeHuit cpen. npod. oopazosanus: B 2 u.: Y. 2- 2-e m3x. — M.: O6pazoBareibHO-
W3AaTeNbCKUN HEHTp «Akaaemus», 2024. — 256 c.

3. JmurpueBa B.®D. ®usmka: Texnonormdeckuii mnpoduinb: COOpHUK 3amad: ydeOHOE
nocodue JUIsi CTYJICHTOB YUpeXIeHHH cpell. mpod. oOpazoBaHus. - 2-€ u3Ad., crep. — M.:
O0pa3oBaTenbHO-H3/1aTSIbCKUAN TICHTP «AkageMus», 2024. — 256 c.

4. KanamnukoB H.I1. ®u3uka: y4eOHUK U MPAKTUKYM ISl CPEAHEr0 MpOoheCCHOHATBHOTO
obpazoBanus/ H. Il.Kamamnukos, C.E. MypaBseB.— 2-¢ u3xa., mepepald. u aom.—
MockBa: W3zmarensctBo  IOpaiit, 2025.— 496 c. — (IIpodeccuonanbuoe
obpazoBanme).—  ISBN  978-5-534-16205-9. —  Tekct:  dNeKTpOHHBIA  //
Oo6pasoBatenpHas mwardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/565996.

5. Kpauenko H. 0. ®uzuka: y4eOHUK U MPAKTUKYM JJIsi CpeAHETro MpodheCcCHuOHaTBLHOTO
obpazoBanus/ H.FO.KpaBuenko.— MockBa: M3narensctBo IOpaiit, 2025. — 322 c.—
(ITpodeccronansnoe  obpazoBanme).—  ISBN  978-5-534-19225-4. —  Tekcr:
aneKkTpoHHBI  //  OOpaszoBarenbHas 1iatdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/561626.

JlonoJHuTeIbHAA JINTepaTypa:

1. BacwibeB A.A. ®usuka. ba3osbiii ypoBeHb: 10—11 kiaccel: yueOHMK Ui CPEIHETO
obmiero odpasosanus/ A. A. Bacuiwes, B. E. ®enopos, JI.JI. XpamoB.— 2-¢ u3., HCIIp.
u gon. — MockBa: WznmarensctBo HOpaiit, 2025.— 211 c.— (O6meobpazoBaTenbHbBIN
muki).— ISBN 978-5-534-16086-4. — Tekct: snektpoHHbid // OOpa3oBareinbHas
miatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/568463.

2. Kanamamkos H. TI. Ouzuka (TecT): y4yeOHHUK W NPAKTHUKYM JUIsl CpPEIAHEro
npodeccuonansHoro obpazopanus/ H.II. Kamamnwukos, C. E. MypaBseB.— Mocksa:
WznatenberBo FOpaiir, 2025.— 18 c. — (IIpodeccnonansuoe odpazosanue).— ISBN

978-5-534-20456-8. — Tekct: anekrponHslii // Obpa3oBarenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/581421.

3. PomnonoB B. H. ®usuka. YrmyOnenuwlii ypoBeHb: 10—I11 kiaccel: y4eOHHMK ais
cpennero obmero ob6pazoBanus/ B.H. PommonoB.— Mocksa: M3nmarensctBo [Opaiir,
2025.— 20lc.— (OGmeobpa3zoBarenpHbii 1uki).— ISBN 978-5-534-16087-1. —
Texkcr: snextponnwni // OOpaszoBarenbHas mmiatdopma IOpaiit [caitit]. — URL:
https://urait.ru/bcode/568464.
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. PomnonoB B.H. ®usuka nis Koywiemkei: yueOHUK I CpeaHero mpodecCroHaIbHOTO
obpazoBanus/ B.H. PommonoB.— MockBa: UsnarenbcrBo FOpaiit, 2025.— 202 c.—
(ITpodeccuonanpbuoe  obOpaszoBanme).— ISBN  978-5-534-10835-4. —  Tekcr:
anekTpoHHbd  //  OOpa3oBarenbHas minatdopma HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/565522.

HNuTepHeT — pecypcebl:
bubnuoreka BuaEOypoKOB 0 HIKOJBbHOM nporpamme MHTepHerYpok. Pexum pocrymna:
[wwwe.interneturok.ru 01.05.2026].
Poccuiickas 3JeKTpOHHAs IIKOJIa 1O BceM mpeaMeram. Pexxum mocrtyma: [resh.edu.ru
01.05.2026].
Bupryanbneie nabopatopHbie pabotel 1o ¢usmke. Pexum gocryma: [efizika.ru
01.05.2026].
Enunoe oxHO mocTyma K oOpa3oBareibHBIM pecypcam MHTepHera mo ¢usuke. Pexxum
nocryna: [www.window.edu.ru/window 01.06.2026]
Knacchas ¢usuka g mobo3HarenbHbIX. Pekum moctryma: [www.class-fizika.nard.ru
01.05.2026]
OOpasoBaTeNbHBIA CAaNT JJIs MIKOJBHUKOB. Pexkum nmoctyma: [www.alhimikov.net
01.05.2026]
dusnka B anumanusx. Pexxum gocryna: [www.physiks.nad/ru 01.05.2026].
OnektponHass Oubmmoreka bpl'Y. Pexum noctyma: [http://ecat.brstu.ru/catalog/
VYueonnsie%20u%20 yueoHo-meroandeckue?20mocobus 01.05.2026]

DnexTpoHHbIA Katajgor Oubmuoteku bpl'Y. Pexxum mocryma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cgiirbis_64.exe?LNG=&Z211D=&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 AUCUUITMHAPHBIE Pe3yJIbTaThl, HAlpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIIMX
U poecCHOHANBHBIX KOMIIETEHIIUMH 10 pa3jesiaM U TeMaM COJIepKaHus yueOHOro MaTepuaa.

Oo6mas/npodeccuoHanb Pa3znen/Tema Tun oeHoYHBbIX
Hasl KOMIIETeHIIUsI MeponpusTHil
OK 01 Tema 2.1 Tema 2.2 Tema 2.3 | BrinonHenue 1abopaTOpHBIX

Tema 3.1 Tema 3.2 Tema 3.3 pabor.
Tema 4.1 Tema 4.2 Tema 4.3 3amuTa 1abopaTOPHBIX padoT.
Tema 5.1 Tema 5.2 Tema 5.3 | Pemenwne 3amad, TeCTHI,

Tema 6.1 YcTHBIE COOOIICHNUS .
Tema 7.1 Tema 7.2 Tema 7.3 OTBeThI Ha BONPOCHI 110 TEME
Tema 8.1 3aHATUS

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
K 1.1 Tema 2.1 Tema 2.2 Tema 2.3
K 1.3 Tema 4.1 Tema 4.2 Tema 4.3
OK 01 OK 02 OK 03 JuddepeHnrpoBaHHblii 3a4eT
OK 04 OK 05 OK 07
K 3.1 TIK3.2
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