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1. MACIHOPT PABOYEM [TIPOI'PAMMBI YYEBHOM JUCHUITJINHBI
duzuka

1.1 O6aacTh npuMeHeHusi padoyeii MporpaMmmbl

PabGowas  mporpamMma  y4eOHOM  OUCHMIUIMHBI  SIBJSIETCS ~ YacThblO  OCHOBHOM
npodeccuoHaIbHON 00pa3zoBaresbHON mporpammbl B cooTBeTcTBHH ¢ PI'OC mo cnenuaibHOCTH
cpenHero mpodeccuonansHoro oopazoanus (nanee CIIO) 44.02.01 HomkonbHOE 0Opa3oBaHHE,
BXOJSIIECH B YKpymHeHHYyI0 rpymnmy crnenuaibHocTedd 44.00.00 OOpa3oBaHue M Teaarormyeckue
HaYKH.

Pabouas mporpamma ydeOHOM mucuuminHel «®Dusuka» npenHasHaueHa ISl U3YYCHHS B
YUPEKACHUAX MPO(HEeCcCHOHATBFHOTO 00pa30BaHUs, PEaTU3YIOIUX 00pa30BaTEIBbHYIO MPOrpaMMy
cpenHero (MoJHOTO) 00ImIero oO0pa3oBaHUs, MPU TMOATOTOBKE KBATM(DHUIIMPOBAHHBIX PabOYMX H
CIEIMAJICTOB CPEJHETO 3BEHA.

1.2. MecTto y4eOHOl IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH Npo()ecCHOHAILHOM
o0pa3oBaTeIbHOIM MPOrpaMMBbl: TUCLMIIIMHA BXOAUT B 00111€00pa30BaTEeIbHbIA 1IHKII

1.3. Hesn u 3axa4yn y4eOHOH AMCUMILVIMHBI - TPeOOBaHUSl K pe3yJbTATaM OCBOCHUS
yueOHOM TMCUMILIUHBI:

Coneprxkanue nmporpaMmMbl 0011e00pa3oBaTebHON AUCIUTUIMHBI DU3MKa HAIIPaBICHO HA
JOCTHDKEHUE CIICTYIOIIUX EIICH:

® (opMupoBaHue y oOyuaromuxcs YBEPEHHOCTH B LIEHHOCTHU oOpa3oBaHus,
3HAYUMOCTU(DU3HUUECKUX3HAHU I IICOBPEMEHHOT OKBATM (DU POBAHHOT OCTICIIH AU CTAIIPUOCYIIIE
CTBJIEHUHETONPO()ECCHOHAIBHOW IS TETHHOCTH;

(bopMHpOBaHUE €CTECTBEHHO-HAyYHOU IT'PaMOTHOCTH;
OBJIaJIeHUECTIE I (PHUECKONCUCTEMON (PU3HMUECKUXTTOHATUI, TEPMUHOJIOT e CHMBOJIMKOM;

OCBOCHHUC OCHOBHBIX (I)I/I3I/I‘-ICCKI/IX TeOpHﬁ, 3aKOHOB, 3aKOHOMepHOCTeﬁ;

OBJIAICHUC OCHOBHBIMU MCTOJAaMHW HAYYHOI'O IMO3HAHUA MPUPOJAbI, UCIOJIb3YyCMbLIMU B (1)I/I3I/IK€
(Ha6JII-O,Z[CHI/Ie, OINMMCAHUC, UBMCPCHUC, BBIABUIKCHUC I'MIIOTE3, ITPOBCACHUC BKCHepI/IMCHTa);

® OBJIaJICHME YMEHUAMU oOpalaThiBaTh JAaHHbIE JKCHEPUMEHTa, OOBACHATH IOJTYYEHHbIE
pe3yibTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMM BeJIMYMHAMHU B HaOII0/aeMOM
SBJICHUU, JI€JIaTh BbIBOJIBI;

® (QopmHpoBaHUE YMEHHU pelaTh (U3NYecKue 3a7aul pa3HbIX YPOBHEH CI0XKHOCTH;

® pa3BUTHE IO3HABATENIbHBIX MHTEPECOB, WHTEUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
nporecce NpUoOpeTeHUs] 3HAaHWM C HCIOJIb30BAHUMEM PA3IUYHBIX MCTOUYHUKOB MH(DOpPMALUU U
COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTUH; yMeHHil (opMmynupoBaTb U OOOCHOBBIBATH
COOCTBEHHYIO MO3MIIMIO MO OTHOUIEHUIO K (U3MUECKOW MH(POpMAIUH, MOTYy4aeMOl M3 pa3HbIX
HCTOYHUKOB;

® BOCMHTAHHE YYBCTBA TOPJIOCTH 32 POCCUNCKYIO (DU3MUECKYIO HAYKY.



1.4. IInanupyemble pe3yJbTaTbl OCBOCHHS 001e00pa30BaTe/]bHONH JAUCHUILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Kon u [ImarupyeMble pe3yabTaThl OCBOSHUS JTUCIIUILIINHEI
HawumenoBanue
dopmupyembIx OO6r1rue HucnuninHapHble
KOMIIeTeHITNI
OK 01. JluyHoctHble pe3ynbrarthl  OKHBI | [TIPO 1. CdopMupoBaHHOCTH
BpiOupate CcHocoObl  pelleHHs | OTpakaTb B YacTH  TPYAOBOIO | NMPENCTABICHUH O pOJIM U MecTe
3amaq npo(ecCHOHANBHON | BOCITUTaHUS: (GU3HUKH M aCTPOHOMHH B COBPEMEHHOU
JEeSTeIbHOCTH MPUMEHHTENEHO K | - TOTOBHOCTH K TPYAYy, OCO3HAaHHME | HAy4HOH KapTHHE MHupa, 0
pasIMYHBIM KOHTEKCTaM [IEHHOCTH MacTepCTBa, TPYHOIIo0He; | cucTteMooOpasyromeil poian (Qu3MKH B
- TOTOBHOCTD K aKTHBHOW | pa3BUTHH €CTECTBEHHBIX HayK,
JIEITEIbHOCTH  TEXHOJIOTMYECKOW ¥ | TEXHHKH U COBPEMEHHBIX TEXHOJIOTHH,
COLMAbHON HaNpaBJICHHOCTH, | O BKJIQJ€ POCCUHCKHX M 3apyOeimHBIX
CIIOCOOHOCTH WHHUIUUPOBATh, | YUCHBIX-(U3UKOB B pa3BUTHE HAYKH;
IUIAHUPOBaTh M CaMOCTOSTEIBHO | OHMMaHWe (QHU3UYECKOW CYIIHOCTH

BBITIOJIHATH TaKyIO IESITEJIbHOCTD;

- UWHTEpeC K pas3luuHbIM chepam
npoecCHOHAILHON IEITEIBHOCTH,

- TOTOBHOCTH W CIOCOOHOCTB K
00pa30BaHHUIO U caMOOOPa30BaHUIO Ha
NPOTSDKEHHHN BCEH JKU3HU.

MertanpenmeTHbie pe3yJIbTaThI
JIOJDKHBI OTPAXKaTh:

OgnageHue YHHUBEpCaJIbHBIMU
yueOHBIMH MO3HABATEIbHBIMU
JIEHCTBUSAMMU:

a) 6a30BbIE IOTUYECKUE NICUCTBUS:

CaMOCTOATENbHO (OpMyNIUpOBaTh H
aKTyallu3UpPOBaThH npobemy,
paccmarpuBath €€ BCECTOPOHHE;
yCTaHaBJIHMBAThH CYIIECTBEHHbBIN
NpU3HAK ~ WIH  OCHOBaHWS  JUIs
CpaBHEHWUsI, Kiaccudukanuu "
0000111EHNS; OTIpeNIeNsTh HETn
JIESITeIbHOCTH, 33]1aBaTh apaMeTpPhl U
KPUTEpHUU UX HOCTHUIKCHUA; BBIABIIATH
3aKOHOMEPHOCTH U TIPOTHUBOPEYUS B
paccMaTpuBaeMbIX SIBIICHUSIX;
BHOCHTb KOPPEKTHUBEI B ACATCIIBHOCTD,
OIICHUBATb COOTBETCTBUC PE3YJILTATOB

LEIIsM, OILIEHUBATh pHCKH
OCJIEACTBHIA JESITEIBHOCTH;
pa3BUBaTh KPEATUBHOE MBIIICHUE
[P PELICHUH KU3HEHHBIX IPO0IIEM;
0) 0a3oBBIe  HCCIEIOBATEIbCKHE
JIEUCTBUS:

- BJIaACTh HaBbIKaAMH yqe6Ho-
HCCIIEIOBATEIbCKOM M IIPOEKTHOH
JACATCIIBHOCTH, HaBbIKAMHA

paspenieHus mpooeM;

- BBIABJIATE NPUYMHHO-CJICICTBCHHBIC
CBA3M W aKTyallu3upoBaTh 3a37au4y,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUS,
HaXOJTUTh apTryMEHTHI TSt
JTOKA3aTeNbCTBA CBOMX YTBEPKICHUMH,
3aJaBaTh MapaMeTpbl U KPHUTEPUHU

peLIeHus;
- aHAJIM3UPOBATh MOJIYYEHHBIE B XOJ€
peleHus 3a1a4u pe3ynbTaThI,

HaOJIONAaeMBbIX SIBICHUII MHKpOMHpa,
MakpoMHpa MW MeraMupa; MOHHMaHHE
pOIM acCTPOHOMHH B TIPAKTUYECKOH
JEATEBHOCTH YeJI0BeKa "
JanbHeHIeM HayYHO-TEXHUIECKOM
pa3BUTHH, pomn ¢busuKH B
(bopMupOBaHUH Kpyrosopa "
(YHKIIMOHATEHON IPaMOTHOCTH
YeNoBeKa JUIS peIIeHUs MPaKTHUECKUX
3aj1ad;

I1P6 2. CdopMHUPOBAHHOCTh yMEHUIHA
pacmo3HaBaTh (U3UYECKUC SIBICHHS
(mporiecchl) U OOBACHSITH UX HA OCHOBE
N3y4YCHHBIX 3aKOHOB: PaBHOMEPHOE M
PaBHOYCKOPEHHOE IpSIMOJIMHEHHOE
JBIDKCHUE, CBOOOIHOE TMaJIeHHE Tell,
JBIDKCHHE TO OKPY)KHOCTH, WHEPIHS,
B3aUMOJCHCTBUE Tell, KojebaTeslbHOe
JBIKCHUE, pe30HaHc, BOJIHOBOE
nBmwkenue; auddysus, OpOyHOBCKOE
JIBUJKEHHE, CTPOCHHE JKUIKOCTEH U
TBEPABIX TeJ, U3MEHEHHe o0BbeMa Teln
OpH  HarpeBaHuM  (OXJAXKICHUN),
TEIUIOBOE  PaBHOBECHE, HCIApEHUeE,
KOHJICHCaL, IUIaBIICHHE,
KpHCTaJUIU3alHsl, KUTICHNE, BIaXKHOCTD
BO3/1yXa, CBSI3b CPETHEH KHHETHUECKOH
SHEPTUH TEIIOBOTO JIBYDKCHUS
MOJIEKYJI c abcooTHON
TeMIlepaTypoi, HOBBIIICHUE aBJICHUS
rasa Ipu ero HarpeBaHUM B 3aKPHITOM
cocyne, CBSI3b MEXAYy MapaMeTpamu
COCTOSHHSI Ta3a B H30IpOIEccax;
QEKTpHU3annsi Tell, B3aUMOICHUCTBUE
3apsA0B, HarpeBaHHWE IIPOBOJHHUKA C
TOKOM, B3aMMOJICHCTBHE MAarHHUTOB,
JJIEKTPOMarHuTHas WHITYKIUS,
JEeWCTBHE  MarHUTHOTO  TOJA  Ha
MIPOBOAHUK C TOKOM M JIBMDKYIIMHCS
3apsil, DJIEKTPOMAarHUTHBIE KoJeOaHUs

u BOJIHBI, HIpAMOJINHEHHOE
pacnpocTpaHEeHHe CBETa, OTPAKCHUE,
NIPEJIOMIIEHHUE, uHTEepQepeHnys,

IUQpakius W TONApHU3alUs  CBETa,
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KPUTHUYECKH OLICHUBATh ux
JIOCTOBEPHOCTH, MIPOTHO3UPOBATH
MU3MEHEHHE B HOBBIX YCIIOBHSIX;

- yYMEThb IIEPEHOCUTH 3HaHHUA B
MO3HABATENIIFHYI0 M  IPAKTHIECKYIO
YaCTH KU3HEAEATEIbHOCTH;

- YMETb HHTETPHpOBAaTh 3HAHHUA U3
Pa3HBIX MMPEAMETHBIX 00JacTel;

- BBIIBUTaTh HOBBIE WJIEH, NIpeJlaraTh
OPHTHHANIBHBIE MTOJXO/bI M PEIICHHS;

- NPOSIBIISITh ~ CHHOCOOHOCTh ~ MX
WCIIONIb30BaHMS B TIO3HABATEIHHOW H
COLIMAJILHOM MPaKTHUKE;

-TIPOSIBIISITH CIOCOOHOCTH u
TOTOBHOCTE K  CaMOCTOSITCIBHOMY
MIOUCKY METO/IOB pereHuns

MpaKTUYCCKUX 3aJa4y, IMPUMEHCHHIO
Ppa3JIMYHbIX MECTOJA0B MMO3HAHUA;

- craButb W (OPMYJIUPOBATH
COOCTBCHHBIE 3a1a4n B
00pa30BaTENbHON JICSATENBHOCTH W
JKU3HEHHBIX CHUTyalUsX; BBIABIATH
HNPUYMHHO-CIIEJCTBEHHBIE CBS3U U AJIS
JIOKa3aTeNnbCTBA CBOMX YTBEPXKICHUI,
3a/aBaTh IapaMeTpbl U KPUTEPHH
pelieHus aKTyalu3upoBaTh 3ajady,
BBIIBUTaTh THIIOTE3Y €€ peIIeHHUs,
HaXOJIUTh apTyMEHTHI;

- aHAJIM3UPOBATH MOJIyUYEHHBIE B XOJI€

pelenus 3a1a4u pe3ynbTaThl,
KPUTHUYECKH OLICHUBATh ux
JIOCTOBEPHOCTB, IIPOrHO3UPOBATh
U3MEHEHHE B  HOBBIX YCIIOBUSX;

JlaBaTb OLICHKY HOBBIM CHUTYalUsIM,
OLICHMBATh MPHUOOPETEHHBIN OMBIT;

- paspabarpIBaTh IUIAH pEIICHUS
mpobiieMbl ¢ y4eTOM  aHalu3a
HMEIOIIHUXCS  MaTepHaNbHBIX |
HeMaTepHaIbHBIX pecypcos;
CTaBUTh TPOOJEMBl M  3ajaauw,
JIoIIyCKarouue aTbTEePHATUBHBIC
peuieHus

JHCHEpCHs CBETa; (POTOAIIEKTPHUECKUI
s dexr, CBETOBOE JaBJIcHHE,
BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTpa
aToMa BOIOPOAA, €CTECTBCHHAs W
HCKyCCTBEHHAS PaIHOAKTUBHOCTE;
T1P6 3. Bianenne
OCHOBOIIOJIATAIOIIAMHE  (PH3HUECKUMH
MOHATUAMH u BEJIMYMHAMH,
XapaKTepU3yIOLUIIMHU ¢uznueckue
MIPOLIECCHI (cBsI3aHHBIMU c
MEXaHHYEeCKUM JIBUKCHUCM,
B3aUMO/ICHCTBUEM Teu,
MEXaHUYCCKUMH  KONCOAaHUSIMH |
BOJIHAMY, ATOMHO-MOJIEKYIISPHBIM
CTPOCHHEM  BEIECTBA, TEIUIOBBIMH
poIeccamuy; ANMEKTPHYECKIM u
MarHUTHBIM TIOJSIMH, 3JIEKTPHYECKIM
TOKOM, AIeKTPOMarHUTHEIMH
KOJICOaHUSIMHU u BOJTHAMU;
OIITUYCCKHUMHU SIBJICHUSIMMU
KBAHTOBBIMU ABJICHUAMH, CTPOCHUEM
aroma u ATOMHOTO anpa,
PanuoaKTHBHOCTHIO); BJIaICHUC
OCHOBOIIOJIAralOLIMMHU
ACTPOHOMHUYECCKUMHU TOHATHSIMH,
MTO3BOJIAIOIIUMHU XapaKTepru30BaTh
MIPOIIECCHI, IPOUCXOMISIINE Ha 3BE3aX,
B 3BE3/IHBIX cUCTEMax, B
MEXTAIAKTHIECKOH Ccpele; IBIKCHUE
HEOCCHBIX TeJ, JBOJIOLHUIO 3BE3d H
Bcenennoii;

[1P6 4. BraneHne 3aKOHOMEPHOCTSIMH,
3aKOHAMM M TEOpHsIMH  (3aKOH
BcemupHoro Ttarorenus, I, II wu III
3aK0oHbl HbIOTOHA, 3aKOH COXpaHEHUS
MEXaHUIECKOH SHEPTHH, 3aKOH
COXpaHCHHS  HMITYyIIbCa,  TPUHIIHII
CYTIEPIIO3UIIHH CHIL, TIPUHITUIT
PaBHOIIPaBHOCTHU HWHEPIUATBEHBIX
cHCTEM oTcyera; MOJICKYJISPHO-
KMHETUYECKYI0  TEOpUI0  CTPOEHUS
BEIIECTBA, Ta30Bble 3aKOHBI, MEPBBIA
3aKOH TEPMOIUHAMHKH; 3aKOH
COXpaHEHHs DJIEKTPUYECKOTO 3apsna,
3akoH Kynona, 3axkon Oma 11 ygacTka
mend, 3akoH Oma Wi IOJIHOM
SJIEKTPUYECKON Liemnu, 3akoH Joyns -
Jlennia, 3aKOH  BJIEKTPOMArHUTHOM
UHIYKIHH, 3aKOH COXpaHEeHHUs
SHEPruu, 3aKOH  MPSIMOJUHEIHOIo
pacnpocTpaHeHus CBeTa, 3aKOH
OTpaXKeHHs CBETA, 3aKOH MPEIOMJIICHUS
CBETa; 3aKOH COXpaHEHWs OSHEPTHUH,
3aKOH COXPAaHEHUS HUMITYJbCa, 3aKOH
COXpaHEHHS DJIEKTPUYIECKOTO 3apsna,
3aKOH COXpaHEHHS MacCOBOTO YHCIA,
MOCTYJaThl bopa, 3aKOH
PanMoOaKTHBHOTO Pacmana); yBEpeHHOE
HCIOJIb30BaHUE 3aKOHOB u
3aKOHOMEpHOCTEMN npu aHanuze
(hU3NYeCKUX SBICHUN U MIPOIECCOB;




[MP6 6. BnageHue  OCHOBHBIMH
METOJaMHt HAY4HOTO TIO3HAHMS,
HCTIONB3YEMBIMH B (DM3HKE: IPOBOINTH
NpsAMBIE ¥ KOCBEHHBIE H3MEPEHUS
(¢U3NIeCKUX ~ BEJIMYHH, BEIOMpast
ONITHMAJIBHBIM CHOCOO W3MEPEHHS W
HCTIONB3Ysl M3BECTHBIC METOBI OLCHKH
MIOTPEIIHOCTEN U3MEPEHUM, IIPOBOAUTD
HccIeI0BaHNue 3aBUCHMOCTEH
(busHYeCcKuX BEJINYNH c
HCIIOJIb30BaHUEM TIPSIMBIX M3MEPEHHH,
OOBSICHATh TOJyYE€HHBIE DPE3yJbTaThl,

ucronb3yss  (usnmueckue  Teopwuw,
3aKOHBI W ITOHATHUS, ¥ IEJNaTh BBIBOJBL;
coOmonaTe mpaBmwia  0e30macHOTO

TpyJa MpU MPOBEACHUN UCCICAOBAHMI
B paMKax y4eOHOr0 3KCIIEpUMEHTa U
y4eOHO-HCCIIeI0BATENBCKOM

JEATEIbHOCTH € HCIOJb30BaHHEM
U(POBBIX NU3MEPHUTENBHBIX YCTPOWUCTB
U JabOopaTOpHOrO  00OpYIOBAHUS;
c(hOPMHUPOBAHHOCTh MPEICTABICHUNA O
MEeToaax TMOoJIy4YyeHUA Hay4YHBIX
aCTPOHOMMUYECKUX 3HAHUN;

[IP6 7. CdopMHpPOBaHHOCTh YMEHHS
pemiath pacyeTHble 3aJadd C SBHO

3aJaHHOM  (U3UYECKON  MOICIBIO,
HACTONB3Yysl (u3Wdeckwe 3aKOHBI W
MPUHIUIE, Ha  OCHOBE  aHAIM3a
YCIIOBHSA 3a7a4n BEIOMpATh
(usnIecKyro MOJIENb, BBLIAEIATH

¢usnyeckue BENUYUHBI U (HOPMYJIbI,
HEOOXOMUMBIE JIsI €€  pelleHHs,
NPOBOJUTH pacyeTsl U OLEHHBAThH
peabHOCTh MOJYYEHHOTO 3HAUYCHHS
¢Gu3MYecKkoil  BENIMYMHBI;  pelaTh
Ka4yeCTBEHHbIC 3a/laud, BBICTpPANBasT
JOTUYECKH HETIPOTHBOPEUUBYIO
LIETIOYKY PpacCyXKIEHUN ¢ omopoil Ha
N3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3HYECKHUE SBICHHS

OK 02.

Hcnonbp30BaTh COBpEMEHHBIE
cpeacTBa

TIOWCKA, aHaJHN3a U WHTEePIpEeTaluu
nHQOpMaMK U HUHPOPMAIMOHHBIE

TEXHOJIOTUHU JJIs1 BBIIIOJIHCHUA
3a/1a4 PO eCCUOHATBHON
JIESITeTbHOCTH

JIMgHOCTHBIE  PE3YNBTATHI
oTpaxarth B  4YacTH
Hay4YHOI'O MMO3HAHUA:

- c(hOpMHUPOBAHHOCTh
MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY  YPOBHIO  Pa3BUTHs
HayKH W OOIIECTBEHHOW MPaKTHKH,
OCHOBAaHHOTO Ha JHAaJore KYJIbTYp,
CIOCOOCTBYIOILETO OCO3HAHHIO
CBOECTO MeECTa B IOJUKYJIETYPHOM
MHUpE;

- COBEpIICHCTBOBAHHE SI3BIKOBOU U
YUTATESIBCKOM KYJBTYPHI KakK
CpeACTBAa B3aUMOJCUCTBUS  MEXIY
JIIOIbMU U TTIO3HAHUA MUpPa;
MeranpeameTHble pe3yIbTaThbl
JIOJDKHBI ~ OTPaXKaTh: OBnanenue
YHHUBEPCAIIbHBIMU y4eOHBIMH
IIO3HAaBAaTCJIIbHBIMHU ﬂeﬁCTBHﬂMH:

B) pabora ¢ uHpOpMarmei:

- BIAQJICTh HABBIKAMH TOJYYCHHUS

JOJIPKHBI
IOCHHOCTH

I[IP6 5. YMeHHe y4YUTHIBATH TPAHUIIBI
NPUMEHEHHUS] M3YYEHHBIX (U3HMYECKUX
MOJIeNei: MarepuasbHas TOYKa,
UWHEepIMaJbHAas  CHCTEeMa  OTCYeTa,
UCANBHBIM Ta3; MOJENH CTPOCHHUSA
ra3oB, JKHIKOCTEH U TBEpPABIX TeT,
TOYEYHBI  DJEKTPUYECKMH  3apsf,
saepHas MOJeNb aToMa, HYKJIOHHAs
MOJIeNb aTOMHOTO sJpa NpU PEIIEeHUH
(du3MYecKnX 3a1ad;

[1P6 9. CdopMupoBaHHOCTD
COOCTBEHHOH MO3HMIIMH IO OTHOLIEHHIO
K (usnueckoit nHpopmanmy,
1I0JIy4aeMOl U3 pa3HbIX HMCTOYHUKOB,
YMEHHH  WCIIONB30BaTh  IH(POBEIE
TEXHOJIOTHH TS TIONCKA,
CTPYKTYPHUPOBAHUS, WHTEPIPETAIHA H
MpeCTaBIeHUs Y4eOHON W HaydHO-
MIOMYJIIPHON WMH(pOpMaNnu; Ppa3BUTHE
yMEeHHH KPUTHUYECKOTO aHaM3a
oJy4aeMoi HHGopMaluu
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nH(opManuK M3 UCTOYHHUKOB Pa3HBIX
THIIOB, CaMOCTOSTEIBHO
OCYIIIECTBIISTh THIOHCK, aHanm3,
CHCTEMATH3allI0 W HWHTEPIPETALHIO
MHGOpPMAMK PA3IUYHBIX BHAOB U
(hopM TpecTaBIICHIS;

- co3IaBaTh TEKCTBl B PAa3IMYHBIX
¢dopmarax C y4eToM Ha3HAYCHHS
nHopManuK U LENEBOH ayAHTOPHH,
BBIOMpas ~ ONTHMANbHYIO  (opMy
NPE/ICTABIICHUS U BU3YallU3allny;

- UCIIOJIb30BaTh cpezacTBa
MH(OPMALMOHHBIX "
KOMMYHHKALMOHHBIX TEXHOJIOTHI B
pelIeHuH KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpraHU3aLOHHBIX 3a1ayq c
cOoOIIOIeHNEM TpeOoBaHUit
9PrOHOMUKH, TEXHHKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
MPABOBBIX U ITUYECKUX HOPM, HOPM
HHPOPMALMOHHOM 0E€30MaCHOCTH;

- BJIaAC€Th HaBbIKaMMW pacCliO3HaBaHUA

" 3aIIUTHI nHpOpMAIHH,

HHPOPMAIMOHHON 0e30macHOCTH

JMYHOCTH
OK 03. JlngHocTHBIE pe3ynbTaThl  OKHBI | [TPO 9. CdhopMupoBaHHOCTB
IInanupoBaTh U pealn30BBIBaTh oTpakaTb B  YacCTM  JYXOBHO- | COOCTBEHHOH MO3HUIMH IO OTHOUICHHUIO
coOcTBeHHOE MPOEeCCHOHATIBHOE U | HPaBCTBEHHOT'O BOCITUTAHMSI: K (usnueckoit uHpopmanmy,
JIMYHOCTHOE pa3BUTHE, - CIIOCOOHOCTH OIICHMBATh CHUTYaIlMIO | MOJy4yaeMOW W3 pPa3HbIX HMCTOYHHKOB,
IpeANPUHUMATENBCKYTO W TPUHAMATh OCO3HAHHBIC PELICHUs, | YMEHHH  HCIOJIb30BaTh  LU(POBHIC
JIeSITETIbHOCTD B OpPUEHTHUPYSICH Ha MOpPAJIBHO- | TEXHOJIOTHUU JUIs MIONCKA,
npodeccronansHo chepe, HPaBCTBEHHBIE HOPMBI | CTPYKTYpUPOBAHMSA, WHTEPHpPETallUU U
UCIIONIb30BaTh 3HAHUS 110 Y IEHHOCTH; TIpeACTaBIeHUS] y4eOHOW W HaydHO-
(hpMHAHCOBOM rPaMOTHOCTH B -OCO3HaHMWE  JIMYHOTO  BKJIAA B | HOMYJSIpHOW WHGOpMAIMHU; pa3BHTHE
Pa3IMYHbIX )KU3HEHHBIX CUTYaIUAX | IMOCTPOCHHE yCTOHYMBOIO OYAyIIero; | yMEHHH KPUTHYECKOTO aHanm3a

MertanpenmeTHbie pe3ysbTaThl | MoydaeMol MH(POPMAIIH

JOJDKHBI ~ oTpaxkath:  OBnajgeHue

YHHUBEPCAbHBIMU  PETrYJIITUBHBIMHU

JIEHCTBUSAMU:

a) caMOoOpraHu3aIus:

- CaMOCTOSITENIBHO  OCYILECTBIISATH

MIO3HABATEJIEHYIO JIeSITeTIbHOCTb,

BBISBJIATH INPOOJEMBI, CTaBUTh W

(hopMymHpoBaTH COOCTBEHHBIE 334N
B 00pa3oBaTeIbHONW AEATEIHHOCTH H
JKM3HEHHBIX CUTYalUsIX;

- CaMOCTOSITENBHO COCTaBJSATh IUIAH
pemieHust OpoOJIEeMBI € Y4ETOM
MMEIOIINXCSl PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEMN

U IPEIIOYTEHUH;

- IaBaTh OIIEHKY HOBBIM CHTYaIHsIM;
CcrocoOCTBOBaTh (OPMHUPOBAHUIO U
MPOSIBICHUIO IIHPOKOW SPYIWINU B
pa3HbBIX 00JacTSIX 3HAHWH, TTOCTOSTHHO
MOBBIIIATh CBOI 0Opa3oBaTeNbHBIN M
KyJIbTYpHBII yPOBEHbD;
6) CaMOKOHTPOJIb:
UCTIONB30BaTh MPUEMBI
JUIl  OLEHKH  CHTYAalWH,

pediiekcun
BEIOOpA
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BEPHOTO PEILEHMUS;
- yMETb OLEHMBAaTh PHUCKH H
CBOEBPEMEHHO NPUHUMATH PELICHUS
10 VX CHIDKCHHUIO

OK 04.

O¢ddexkTuBHO B3aUMOICHICTBOBATE U
paborath B KOJUICKTHBE U
KOMaHiIe

JInqHOCTHBIE  PE3YNBTATHI
OoTpaxkaTb B  4YacTu
HAayYYHOTO MTO3HAHUSA:
-OB/IaJICBaHNE HABBIKAMH  y4eOHO-
HCCJIEI0BATEIIbCKOMH, MIPOECKTHOU
U COIMAJIbHOM JIeSITETbHOCTH;
MertanpeaMeTHbIe pe3yJbTaThl
JOJDKHBI ~ oTpaxars:  OBnajeHue
YHUBEpCaJIbHBIMU
KOMMYHUKATUBHBIMH JACHCTBUSMU:

0) coBMeCTHasI IeATEIHHOCTb:

- TOHMMaTb ¥  HCIOJb30BaTh
MIPEUMYIIECTBA KOMaHJHOM

W MHAUBUTYyaIbHOH paboTHI;

- BBIOMpAaTh TEMaTHKy W METOMBI
COBMECTHBIX JEHCTBHH C yd4eToM
OOIIMX HHTEPECOB M BO3MOXKHOCTEH
KaXJIOT0 4IeHa KOJJICKTHBA;

- INPUHMMATh LEJIA COBMECTHOM
JIeSITETIbHOCTH, OpraHU30BBIBaTh
U KOOPAMHHUPOBATH JEHCTBUA IO €€
JOCTHKEHHUIO:  COCTaBIATh  IUIAH
JIEUCTBUM, pacHpelensiTb pojid C
y4eToM MHEHHUH YYaCTHHKOB,
00CY)XIaTh pe3yJIbTaThl COBMECTHOM
paboTsr;

-OIICHMBATh Ka4eCTBO CBOETO BKJIAJa
U KaXJOr0 Yy4YaCTHHKAa KOMAHIBI B
o01mii pe3yabTaT No pa3padoTaHHBIM
KPHUTEPHSIM;

-TIpesyaraTh HOBEBIE MPOEKTHI,
OIIGHUBATh HJIEU C MO3UIMH HOBU3HHI,
OPUTHHAJIBHOCTH, MPaKTUIECKOH
3HAQYUMOCTH;  KOOPAWHHPOBaTh M
BBINIOJHATH  paboTy B  YCIIOBHSX
peajbHOTO, BUPTYAJIEHOTO "
KOMOMHHPOBAHHOTO B3aNMO/ICHCTBS;
-OCYILECTBIATh MO3UTHBHOE
CTpaTEeruuecKoe MIOBEJICHHE B
pa3UYHBIX CHUTYalMsX, IPOSBISATH
TBOPYECTBO U BOOOpakeHHWe, OBITh
WHHUIHATHBHBIM.

OgnageHue YHHUBEPCAJIbHBIMH
PEryJISATHBHBIMU JIEHCTBUSIMHU:

T) IpUHATHE Ce0s U IPYTUX JIIOACH:

- NPUHUMAThb MOTHUBBI M apryMEHTHI
Jpyrux  JIojeil  mpm  aHanmse
pe3yIbTaTOB ACSITEIbHOCTH

JIOJKHBI
LIEHHOCTH

[MIP6 10. OsnameHwe yMEHUSIMH
paboTtate B TpyMIe C BBIIOJIHEHHEM
Pa3IHYHbBIX COIMATIBHBIX pouteit,
[UIAHUPOBATh pabory TPYIIbI,
PpaIMOHATBEHO pacrmpenensith
JIEATEILHOCTE B HECTaHIaPTHBIX
CUTyallusX, AaJICKBaTHO  OIICHUBAThH
BKJIQJ] K&XKIOTO M3 YYACTHHUKOB IPYIIITBI
B peleHue paccMaTpuBaecMon
MPOOIECMBI

OK 05.

OcCymecTBIATh YCTHYIO U
MHCBMEHHYIO KOMMYHHKAIUIO Ha
TOCYZapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yaeTom
ocobenHocTel ConuanbHOTO U
KYyJIbTYPHOTO KOHTEKCTA

JImgHOCTHBIE  PE3YNBTaThl  JTOJDKHBI
OTpakaTh B YaCTH O3CTCTHYECKOTO
BOCITATAHHUS:

- 3CTETHYECKOE OTHOILICHHE K MHPY,
BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTa,
TpyAa

1 00IIIECTBEHHBIX OTHOILICHMIA,

B obnacTtu MAaTPHOTUIECKOTO
BOCIIMTaHHS POSIBIISATE:

[1P6 1. CdopMupoBaHHOCTD
NIPEACTaBICHUT O pOIM M MecTe
(M3MKHM M aCTPOHOMHHU B COBPEMEHHOM

Hay4HOU KapTUHE MHpa, 0
cucteMoobpasyronei posm (QU3NKH B
pa3BUTHH €CTECTBEHHBIX HayK,

TEXHUKU U COBPEMEHHBIX TCXHOHOFHﬁ,
0 BKJIAJEe POCCHHCKHX M 3apyOeKHBIX
y‘[eHBIX-(i)I/I?J/IKOB B pa3dBUTHEC HAYKHU,
TIOHMMaHue (U3MYECKO CyIIHOCTH
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-LIEHHOCTHOE OTHOLIEHUE K
TOCYAapCTBECHHBIM CHMBOJIaM,
HUCTOPHYECKOMY W TIPHPOTHOMY
HACJIEUI0, MaMATHHUKAM, TPAIHIISIM
HaponoB  Poccum,  IOCTHXKECHUSIM
Poccun B Hayke, MCKYCCTBE, CIOpTE,

TEXHOJIOTHSIX U TPYC;

MeTaHpe}IMeTHLIe PE3YJIbTAThI
JOJI>KHBI OTpaKaThb: OBJ'IaZ[eHI/Ie
YHUBEPCAJIbHBIMU

KOMMYHHUKATUBHBIMH JACHCTBHAMH:

a) oOmIeHue:

- OCYLIECTBIATH KOMMYHHKAIIMH BO
BceX cepax KU3HH;

- Pa3BEpPHYTO M JOTUYHO H3IaraTh
CBOIO TOUKY 3peHHs c
HCTIONIb30BaHUEM SA3BIKOBBIX CPE/ICTB

HaOMI0aeMBbIX  SIBJICHUH MHUKPOMHDA,
MakpoMHpa M MeraMmupa; NOHHMaHUe
pPOJII aCTPOHOMHH B IPAKTHYECKOH
JeATEIEHOCTH YeJoBeKa U
JanbHeHmeM HAayYHO-TEXHUYECKOM
pa3BUTHH, pou ¢uznkn B
(dhopMupoBaHUN Kpyrosopa u
(YHKIIMOHAIbHOU IPaMOTHOCTH
YeJIoBeKa JUISl PELICHHUs MPaKTHYECKHX
3ama4

OK 07. JluynoctHele pe3ynbrartel  nopKHBL | [TIPO 8. ChopmupoBaHHOCTH yMEHUs
CopnelicTBOBaTh COXPAaHEHHIO | OTpakaTb B YACTH JKOJOTHYECKOTO | MPUMEHSTh MOJy4YCHHBIE 3HAHHUS Ui
OKpYy’Karomien Cpelbl, | BOCHHTAHUS: OOBSICHEHUs] ~ YCJIOBUH  NPOTEKaHUs
pecypcocOepeKeHnIo, TPUMEHSTh | - C(OPMHUPOBAHHOCTH IKOJIOTUUECKON | (PU3NYECKHUX SBICHUU B MPUPOJE U LIS
3HaHUA 00 W3MECHEHHM KIMMAaTa, | KyJIbTypbl, IOHMMAaHHE  BIUSIHUS | MPUHATHSA TPAKTUYECKUX PEUICHHH B
MPUHIIHIIBL OEpexIIMBOTO | CONMATBHO-I)KOHOMHYECKUX MTOBCETHEBHOMN JKU3HU Ui
MPOU3BOJICTBA, 3¢ QEKTUBHO | MPOIIECCOB Ha COCTOSHME INMPUPOIHOH | oOecrieueHnss  O€30MacHOCTH  HpH
JEWCTBOBaTh B  YPE3BBIYAHHBIX | M COLMAIBHOM Cpenbl, OCO3HAaHWE | OOpalIeHHH ¢ OBITOBBIMHU MPHOOPaMH U
CUTYyaLlHsX. rJ100aIbHOTO XapakTepa | TEXHHYECKHMU YCTPONCTBAMH,
9KOJIOTMYECKHX MpodIIem; COXPaHEHHMS 3JI0POBbSI U COOJIIOACHUS
- IUIAHUPOBAaHHE M OCYLIECTBICHHE | HOPM OSKOJIOTHYECKOTO TIIOBEACHUS B
JIEUCTBUI B OKpY’XKalollled cpele Ha | OKpyXKaroued  cpede;  NOHUMaHUE
OCHOBE 3HaHMA IleNel yCTOMYMBOIO | HEOOXOJUMOCTH IIPUMEHEHMSI
Pa3BUTHA YEJIOBEUYECTRA; JOCTHKEHHH (HM3MKH W TEXHOJOTUH
aKTUBHOE  HENpUATHE  JEUCTBUH, | A paLMOHAIBHOTO
MNPHUHOCAIIMX  BpEA  OKpYXKaloIeH | MpUpPOAOIOIb30BaHUS
cpene
IIK 3.1. — YMETb HIPUMEHATH OCHOBHBIE
[InaHupoBaTh ¥ NPOBOAUTE 3aHATHS €CTECTBCHHOHAYYHbIE 3aKOHBI, IpH

C JACTbMU PAHHCTO U NOLIKOJIBHOTO
BO3pacTa

IUTAHUPOBAHUH U TIPOBEIICHUH 3aHSATHHA
C IeThMU,

— YyMETh paclo3HaBaTh (U3NICCKHE
SIBIICHUSI B TIPUPOJIE U OOBSICHATH HX
UCTIOJIB3YsT (PU3UUECKUE 3aKOHBI,

IIK 3.2.

Co3znaBath Pa3BUBAIONIYIO
MPEIMETHO-TIPOCTPAHCTBEHHY IO
cpeny, TIO3BOJISFOILYO
Opranu3oBaTte oOyueHHe JeTeit
PaHHETO ¥ JIOUIKOJFHOI'O BO3PAaCTa,
B TOM yuUCIIe neteit c

OTPaHWYEHHBIMH  BO3MOKHOCTSIMH
3I0POBbSI B  COOTBETCTBUH  CO
crneuduKoi 00pa3oBaTeIbHOM
MPOTPaMMBI.

— yMeTh CO37aBaTh Pa3BUBAIOIIYIO
MPEIMETHO-TIPOCTPAHCTBEHHY IO
cpeny, HCHOJB3YS 3HaHUA 0
(bU3MYECKUX SBICHUSX [IPUPOJIBI;

— yMeTh  OOBSICHATH pasIuYHbIE
SIBIICHUSI IPUPOJBL AJISl IeTeH paHHEro
U JOIIKOJBHOIO BO3pacTta, B TOM
yyciae JeTel ¢ OrpaHUYEHHBIMHU
BO3MOKHOCTSIMH 37I0POBbSI C Y4ETOM
(U3MYECKOM NPUPOIBI IBICHUI.

— yMETb HCMONb30BaTh COBPEMEHHOE
¢usmueckoe  obopymoBaHue IS
CO3JaHMs PA3BUBAIOLICH IPEIMETHO-
NIPOCTPaHCTBEHHOM cpenpl,
N03BOJISIIOIIEH OpraHu30BaTh
oOydeHne aere.
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2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHUIJIMHBI M BUABI Y4eOHO padoThI

Bua yueOHoii padoThl

Oovem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 78
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 78
OCHOBHOe co/Iep:KaHue 63
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHUe 31
MIPAKTUYECKHE 3aHITHS
nabopaTOpHBIEC 3aHATHUS 31
IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KAHUE 15
B TOM YHCIIE:
TEOpETUYECKOE 00yUeHHE 8
MIPAKTUYECKHE 3aHITHS -
1abopaTOpHBIC 3aHATHS 7
IIpome:xxyTounasi arrecranus (1u¢¢epeHuMPoOBAHHBIN 3a4eT) 1

CamocTosiTe/ibHasi padoTa 00y4anerocs

KouncyabTanuu
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2.2. KanengapHo-TeMaTH4YeCKHUii IUIAH U cofiep:kaHue yueOHo qucnuminael PU3UKA

HaunmMeHoBaHMe pa3esioB U

TEM

Copep:xanue y4eO0HOro MmaTepnaJia (0CHOBHOe N NPO(ecCHOHAILHO-OPHEHTHPOBAHHOE COJePAKAHME),
JabopaTopHble padoThl H NPAKTHYECKHE 3aHATHS, IPUKIATHON MOy b (IPH HAJTMYUH)

0O0nem
4acoB

®opmupy
eMble
KOMIIeTeH
HHH

Yueonasn
Hemest

1

4

Paszgen 1. ®uzuka u MeToabI

HAYYHOI'0 MO3HAHUA

Tema 1.1
BBenenue

®usnka - Hayka o npupoje. Haydrbie MeTopI MO3HAHHS OKPYXKAIOIIETo Mupa. Poib SKCriepuMeHTa U TEOPHH B
IIporecce MO3HAHMUS IPUPOJIBI. DKCIIEPUMEHT B Gu3uke. MoaenpoBaHne (pU3NIECKUX SBJICHUI U IIPOIIECCOB.
Hayunsie runoTes3sl. @u3ndeckre 3aKOHBI M TEOPHUH. [ paHUIIBI IPUMEHUMOCTH (pr3mdecKix 3aKoHOB. [IpuHITNT
cooTBeTcTBUS. Poib 11 MecTo Gu3HKHN B YOPMUPOBAHUN COBPEMEHHON Hay9IHOW KapTUHBI MHpPA, B IPAKTHICCKOH
NeATEIILHOCTH JI0AEH

JlaGopaTopHoe 3ansitue: MoaenupoBanre QU3NUECKUX ABJICHUHN U mporieccoB. [lorpenrHocT n3MepeHmi
(U3HYECKUX BEINYHH.

OK 03
OK 05

Paszgen 2. Mexanuka

HpO(l)eCCl/IOHaJILHO-OpHeHTHpOB3HHO€ coaepkaHue

Tema 2.1
KunemaTtuka

Coaep:xanue yueOHOro MaTepuaJa:

Mexanunueckoe nBrkeHne. OTHOCHTEIBHOCTh MEXaHNIECKOTo IBIDKeHM. CructemMa orcdera. TpaekTopus.
[Tepemernenne, ckopocTh (CpeqHSS CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOUKH, UX
MIPOEKLIMK Ha OCH CUCTEMBI KoopanHaT. CI0)KeHHe TIEPEMEICHIH U CI0KeHHEe cKopocTel. PaBHOMepHOe 1
PaBHOYCKOPEHHOE MPSAMOIMHEWHOE IBIDKeHHE. | padnki 3aBHCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHUS, ITyTH 1
TNICPEMCIICHUSA MaTepHaanoﬁ TOYKH OT BPpCMCHMU.

JlaGopaTopHoe 3aHsiTHe: V3MepeHne MTHOBEHHOH cKOpocTH. MccetoBaHne COOTHOUICHUS MEXIY Ty TSIMH,
HpOfII[eHHI)IMH TCJIOM 3a MOCJICA0BATCIIbHBIC PABHBIC ITPOMEKYTKU BPEMEHU ITPU PABHOYCKOPECHHOM JIBUKCHUU C
HauyaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

Coaep:xanue yueOHOro MaTepuaJa:

CBoOonHOe maneHue. Y cKopeHue cBo0oaHoro najaeHus. KpuposuneiiHoe apuxenue. [IBMkeHHEe MaTepUATbHON
TOYKH 110 OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEHHAs CKOpOCTh. Ilepuoa u
yacTtoTa obpamenus. LleHTpocTpemMutenbHoe yeckopeHue. TexHuueckne yCTpocTBa U MPaKTHIECKOe MPUMEHEHHE:
CIIUIOMETD, IBMIKEHHE CHAPSIJIOB, LIETIHbIE U pEMEHHBIE NTepeaadn

JlaGopaTopHoe 3aHsiTHe: V3ydeHne BIDKEHUS IapUKa B BSI3KOM KHUIKOCTU. M3ydeHne IBIKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO

Tema 2.2.
JnHnamuka

Copep:xaHue y4eOHOI0 MaTepHuaJia:

ITpunuun otHocutensHocTH ["anunes. IlepBelii 3akon HetoToHa. MHepruanbHble cucTeMbl oTcuera. Macca tena.
Cuna. [Ipuanmn cynepno3unnu cui. Bropoii 3akon HeioToHa 17151 MaTepHalbHON TOYKH B MHEPIIHAIBHON CHCTEME
orcuera (MCO). Tpernii 3akoH HploTOHA 17151 MaTepHaIbHBIX TOYEK. 3aKOH BCEMHPHOTO TAroTeHus. Cuna TSKeCTH.
IlepBasg kocmuyeckas ckopocTs. Cuna ynpyroctu. 3akoH I'yka.

JlaGopaTopHoe 3ansitue: «OmnpeneneHne KodQpQUIUEHTa yIPYTOCTH CTAIBHON MPYKIHBD

ConepxxaHue y4eGHOT0 MaTepHaJa:

Bec tena. Tpenne. Buabt Tpenns (1mokost, ckonbxenus, kauenus). Cuia tpeHus. Cyxoe tperune. Cuia TpeHus
CKOJIbKEHHUS U cuia TpeHus nokos. Koadduument tpenns. Cnita conpoTHBICHUS IIPU IBU)KEHHUH TN B KHJIKOCTH
win rase. [loctynaTenpHoe M BpalaTeabHOE ABHKEHHE a0COIIOTHO TBEPJAOTo Tesia. MOMEHT CHIIBI OTHOCHTENIBHO

OK 01
OK 02
OK 04
OK 05
OK 07
[K-3.1
[K-3.2
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ocu Bpauienus. [Tneuo cuinel. YcnoBust paHoBecust TBepaoro tena B MCO. Texuudyeckue ycTponcTBa U
MIPaKTUYECKOE NPUMEHEHHUE: OJIIIUITHUKY, TBUKEHHE UCKYCCTBEHHBIX CITyTHHUKOB

JlaGoparopHoe 3ansiTue: lccnenoBaHue yclioBUil paBHOBECHSI TBEPAOTO Teja, MMEIOIIET0 OCh BPAILCHHUS

Tema 2.3.
3aKOHBI COXpaHEHUs B
MeXaHHKe

Copep:xaHue y4eOHOT0 MaTepHaJia:

Mexanuueckass pabota W MoOIIHOCTh. KunHermyeckass sHeprus. [loTeHumanpHas sHeprus. 3aKoH COXpaHEHUS
MEXaHW4YecKOoW »sHepruu. Pabora cuibl TsokecTH W cWilbl ynpyroctd. [IpuMeHeHHe 3aKOHOB COXpaHEHHS.
Hcnonb3oBaHue 3aKOHOB MEXaHHMKH Uit OOBSICHEHUWS ABMKEHUS HEOCCHBIX TEN M JUIS Pa3BUTUS KOCMHYECKHX
UCCJIEJOBAaHUH, TPaHUIBI NPUMEHUMOCTH KJacCHMYecKoil MexaHuku. MMiynabc MaTepuanbHOW TOuku (Tena),
CHUCTEMbl MaTEepPHANBHBIX TOYEK. VIMITyJbC CHJIBI M M3MEHEHHE WMITYJbCa Tela. 3aKOH COXPAaHEHHS MMITYJbca B
HCO. PeakTnBHOE OBMKEHHE.

JlabopaTopHoe 3ansitue: l3yueHue cBsI3U CKOPOCTEH T MPU HEYNIPYTOM ynape

Copep:xaHue y4eOHOTr0 MaTepHaJia:

Pabota cuibl. MomuocTs cunbl. KiHeTH4eckas sHeprusi MaTepuanbHoi Touky. Teopema 06 U3MEHEHUH
KnHeTH4ecKoi sHeprun. [loTeHnuansHas sHeprus. [loTeHnnansHas 3Heprus ynpyro aeopMHPOBAHHOH MPY>KHUHBIL.
[MoTeHmanbpHas SHEPTHUS Tena BOIU3M MOBEPXHOCTH 3eMiH. [loTeHnnanbHbIe ¥ HeMOTEHIHAIbHBIE CHITBI. CBS3b
paboTHl HENOTECHIMAIBHBIX CHJI C I3MEHEHNEM MEXaHNYECKON SHEPTUH CUCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHWYECKOH SHepruu. YIpyrue U Heynpyrue CTOJIKHOBEHHS

JlaGoparopHoe 3ansiTue: VccrnenoBanue cBsi3u pabOTHI CHITBI C ©3MEHEHHEM MEXaHMYECKOI SJHEPrUH Teja Ha
NpUMEpE PACTIKEHUS] PE3MHOBOTO XKI'yTa

Paspnen 3. MoaekyJsipHasi (pU3MKa M TEPMOAUHAMUKA

Tema 2.1.
OCHOBBI MOJICKYJIISIPHO-
KHHETHYECKOU TCOPHU

Coaep:xanue yueOHOro MaTepuaJa:

OCHOBHBIE TTOT0KEHHUSI MOHCKyHHpHO-KI/IHeTH‘{eCKOﬁ TCOPUHU U UX ONIBITHOC 06OCHOBaHI/Ie. BpOyHOBCKOe JBUXKCHUC.
Huddysusa. Xapakrep IBHKESHUS U B3aUMOJICHCTBUS YaCTHII BelecTBa. MOJeIu CTPOCHHS Ia30B, KHUIKOCTEH U
TBEPJBIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pazMmepsl Moiekyi. KomuecTBo
Bemiectna. [locrostHHas ABoranpo. TemmoBoe paBHOBecue. Temmneparypa u ee n3Mepenue. [llkana remmneparyp
Henbcus. Moaens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEOPUH UICAILHOTO Iasa.
AOconroTHas TeMIlepaTypa Kak Mepa cpeJHeld KWHeTHIeCKOI SHepTHH TeTIOBOTo JBIKEHUS YacTul] ra3a. [llkama
temneparyp Kenbpuna.

JladopaTopHoe 3ansiTue: lI3MepeHne Macchl BO3yxa KIacCHOM koMHaTe. MccienoBaHue 3aBUCUMOCTH MEXKITY
rapaMeTpaMH COCTOSIHHS pa3pekeHHOTo rasa

Coaep:xkanue yue0HOro MaTepuaJa:

l'azoBrie 3akoHbl. YpaBHeHue Menpaeneena -Knaneiipona. 3akon laneTona. M3onpoueccsl B Ua€aabHOM rase ¢
ITOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. I'paduueckoe nmpeacTaBieHue H30IPOIIeCCOB: U30TepMa, H30X0pa, n3obapa.
TexHUYECKHE YCTPOWCTBA U PAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp

JlaGopaTopHoe 3aHsiTHe: M3ydeHHe OHOTO U3 H30MPOIIECCOB

Tema 3.2.
OCHOBBI TEpMOTUHAMUKA

Coaep:xanue yueOHOro MaTepuaJa:

Buytpennsis sneprus. Pabora u termonepeaaya. KonnaecTBo TemmoTel. Y paBHEHHE TEIDIOBOTO OanaHca. [lepBoe
HaYajo TePMOIAMHAMHUKYU. AInabaTHeIi nporecc. Bropoe Havano TepmomuHamuku. TerioBeie npurarenn. KI1J]
TeroBoro japuratesss. OxpaHa npupoasl. TepMoanHaMudecKas cucteMa. BHyTpeHHss1 SHePTHS
TEPMOJIMHAMHUYECKON CUCTEMBI U CIIOCOOBI e¢ n3MeHeHus1. KomniecTBo TeTmoTsl U paboTa. BHyTpeHHsIsI SHEpTHS
0JIHOATOMHOTO HJIeaJIbHOTO Ta3a. Byl Temonepenayu: TemIonpoBOHOCTh, KOHBEKIIMS, U3TyUeHHEe. Y AenbHas

OK 01
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TEIIOEMKOCTH BelecTBa. KouecTBo TeruoTsl npy Temionepenaye. [lonstue o6 agunadarHom mpouecce. [lepBoiii
3aKOH TEPMOAMHAMUKH. [IprMeHeHre IepBoro 3aKoHa TEPMOAMHAMUKH K u3ompoueccam. I'padudeckas
MHTEpIIpeTanus padoTHI rasa.

JlaGopaTopHoe 3ansitue: «OmpenencHne yaeIbHOW TEITIOEMKOCTH TBEPAOTO TEIay

Copep:xanue y4e0HOr0 MaTepHaJia:

Bropoii 3akon Tepmoannamuky. HeobpaTtumocTs npoueccos B npupoje. Temtosbie MamuHbl. [IpuHIMDBL NeiicTBIS
TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHEPTUH B TEIUIOBBIX MalnuHaxX. KoaduimeHT nojae3Horo AeicTBUS TEIUIOBOM
MammesbL [{ukia KapHo 1 ero koadduimeHT none3Horo neicTBus. DK0IOTHUECKHE TPOOIEMbI TEIIOIHEPT ETHKH.
TexHHYecKHe yCTPOWCTBA M MPAaKTHYECKOE MPUMEHEHHUE: IBUTaTe)lb BHYTPEHHETO CrOpPaHusi, ObITOBOM
XOJIOJMIIbHUK, KOHAUIIHOHED

JlagopartopHnoe 3ansitue: Ko3dduiueHt none3noro aeicteus terioBoi MamuHbl. [{ukn Kapao

Tema 3.3.
ArperaTHbl€ COCTOSIHUS
BeIecTBa U (a30BbIe
TIepEX OB

Copep:xaHue y4eOHOT0 MaTepHaJia:

[Tapoo6pazoBaHue u KoHAeHcalwus. McnapeHue u KuneHne. AGCOIIOTHAS  OTHOCHTEIIbHAS BIIaKHOCTD BO3yXa.
HacrlmeHHbIH nap. Y genpHas TeIoTa napoodpa3oBaHusl. 3aBUCUMOCTb TEMIICPATyPbl KUIICHHS OT JABJICHUSL.
Tsepnoe Teno. Kpucrammmdaeckue 1 amopdHble Tena. AHU30TPOIHS CBOWCTB KPUCTALIOB. JKUIKUE KpUCTAIUTIBL.
CoBpemMenHble MaTepuaibl. [LnaBnenne u Kpuctamuzanus. Y ienbHas Temiora mwiasiaenus. Cyonumanus.
YpaBHEHHE TEIIOBOTO OasiaHca

JlaGopaTopHoe 3ansaTHe: Omnpe/elicHHe BIaXXHOCTH BO3/IyXa
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Pasnea 4. DuekTpoanHaMuka

Tema 4.1.
DnektpocraTuka

Coaep:xanue yue0OHOro MaTepuaJa:

OnexTpusanys Tell. DIEKTPUIECKUi 3apa/. [IBa BUa dJIEKTpUIECKUX 3apsaoB. [IpoBOIHNKH, AUINEKTPUKH U
MOJTyITPOBOJIHUKH. 3aKOH COXPaHEHUs 2JIEKTPUUECKOro 3apsaa. BzaumoaelictBue 3apsnoB. 3akoH Kynona.
ToueuHslit 3NeKTpUUECKU 3apsa. DIeKTpuueckoe noje. HanpsokeHHOCTH 3ekTpuyeckoro moist. [Tpunimmn
CYNEPIO3ULUH IEKTPUUECKUX T0JeH. JIMHUY HAIPSHKEHHOCTH 31IEKTPUYECKOTO TOJISL.

JIaﬁopaTopﬂoe 3aHATHE: <<I/I3y‘IeHI/Ie QJICKTPOCTATUYECCKOI'O ITOJIS»

Coaep:xkanue yue0HOro MaTepuaJa:

Pabota cui anexrpocraTudeckoro noss. [lorenunan. Pasnocts norennuanos. [IpoBOAHUKY U TU3IEKTPUKH B
JIEKTPOCTATUYECKOM T10JIe. JM3IeKkTprudeckast MpOHUIIAEMOCTb. DIEKTPOEMKOCTh. KoHieHcaTop. DIeKTpoeMKOCTh
IUTOCKOT'0 KOHJIEHCAaTopa. DHEeprust 3apsHKeHHOT0 KOHJICHCAaTopa

JlaGopaTopHoe 3ansTHe: «/ccaenoBanre mapaMeTpoB MIOCKOTO KOHACHCATOPAY.

Tema 4.2.
IlocTossHHBIH
3JIeKTpUYECKUM TOK. TOKHU B
Pa3IUYHBIX Cpenax

Copep:xaHue yueOHOI0 MaTepHuaJia:

DNeKTpUIECKU TOK. Y CJIOBHSI CYIIECTBOBAHUS dIIEKTpUIEeCcKoro Toka. Mcrounnku Toka. Cuna Toka. [TocTossHHBII
Tok. Hanpsxenue. 3akon Oma i yyacTka HenH. DNEeKTPUUECKOe CONPOTUBICHHE. Y JETbHOE COPOTUBIICHHUE
BewecTsa. [locnenoBarensHOE, NapauiesIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOIHMKOB. PaboTa 31eKTpuiecKoro
ToKa. 3akoH Jxoynsa-JIlenna. MOIHOCTh 2JIEKTPUUECKOTO TOKA. DNEKTPOABIIKYIAs CUla U BHYTpEHHEE
COIIPOTHBIICHHE UCTOYHUKA TOKA. 3akoH OMa 115l TOJTHOM (3aMKHYTOM) aniekTprdeckoii nernu. Koporkoe
3aMbIKaHUE.

JlaGopaTopHoe 3ansiTHe: V3yueHre CMEIaHHOTO COSTUHEHHUS PE3HCTOPOB.

Conep:xaHue y4eGHOro MaTepuaJa:
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ONeKTpOHHAas MPOBOAUMOCTh TBEPABIX METAJNIOB. 3aBUCUMOCTh COMPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHIL.
CBepXnpoBOAUMOCTb. DNEKTPUUECKUM TOK B BakyyMe. CBONCTBA 2JIEKTPOHHBIX My4KoB. [lomynpoBogHUKH.
CoOcTBeHHas ¥ IPUMECHAs IIPOBOIMMOCTH MOJYNPOBOIHUKOB. CBoiicTBa p-N-nepexosa. [ToyrnpoBoaHUKOBbIE
pUuOOpHI.

JlaGopaTopHoe 3aHsiTHe: V3MepeHNe 3IEKTPOABIKYIIEH CHIIBI HICTOYHUKA TOKA M €T0 BHYTPEHHETO
COIIPOTHBIICHHS

Copep:xaHue y4eOHOT0 MaTepHaJia:
DJIeKTPUYECKUH TOK B PAaCTBOPAX U paciuiaBax 3JIEKTPOJUTOB. DINEKTPOIUTHUECKAS AUCCOLMALINS. DIEKTPOIIU3.
DJeKTpu4ecKuii TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psa. MonHus. [Inazma

JlaGopaTopHoe 3ansiTHe: OnpezneneHue nocrossHHoi Papanes
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2-ii cemecTp
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Tema 4.3.
MarsauTHoe IoJe.
DNeKTpOMarHuTHas
WHTYKITHS

Copep:xaHue y4eOHOT0 MaTepHaJia:

[MocrostHEBIe MarHUTHL. B3anMoaelicTBIe TOCTOSHHBIX MATHUTOB. MarHuTHOE ToJe. BEKTOp MarHUTHON HHIYKIIWH.
[IpuHuMn cyneprno3uuuy MarHUTHBIX Mojel. JINHUKY MarHUTHON MHAYyKIMHU. KapTuHa JIMHUN MarHuTHOW HHAYKLUH
TIOJIS TIOCTOSTHHBIX MarHUTOB. MarHUTHOE TI0JIe TIPOBOAHKKA ¢ TOKOM. KapTiHA THHUH MHIYKIIMA MarHUTHOTO TIOJIS
JUTMHHOTO TPSIMOTO TPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOTHUKA, KATYIIKU ¢ TOKOM. OmBIT Dpcresa.
B3aumoneiicTBue npoBoIHUKOB ¢ TokoM. Cuita AMIiepa, ee MOyl U HampaBJIeHHE.

JlaGopaTopHoe 3ansiTue: «OnpeneieHue TOPU30HTAILHON COCTABISIONICH HAMPSHKCHHOCTH MAarHUTHOTO TOJIS
3eMiny

Coaep:xkanue yueOHOro MaTepuaJa:
Cuna Jlopennia, ee MOaynb U HampaBiieHHe. [IBuKeHNE 3apsyKEHHON YaCcTUIBI B OHOPOJHOM MarHUTHOM IIOJIE.
Pabora cret Jloperna.

.JIaﬁopaTopﬂoe 3aHATHE: I/ICCJ'IGJ_IOBaHI/IG HGﬁCTBI/IH MNOCTOSIHHOT'O MarHuTa Ha paMKy ¢ TOKOM

Coaep:xkanue yue0HOro MaTepuaJa:

SIBneHne 3eKTpoMarHuTHONH MHAYKIHHU. [I0TOK BEKTOpa MarHUTHOW MHAYKIMU. DJIEKTPOABIKYIIAs CHIIa
WHIIyKIWH. 3aKOH 3JIeKTpoMarHnTHOH MHAyKInK Papaznes. Buxpesoe aekTprdeckoe mosie. IIeKTpOoIBIDKYIIas
CHJIa MHIYKIWH B TIPOBOJIHUKE, IBIDKYIIEMCSI TOCTYIATENFHO B OJTHOPOIHOM MarHuTHOM rofe. [1pasuio Jlenna.

JlaGopaTropHoe 3aHsATHE: H3yUYEHHUE SIBJIEHUE DIIEKTPOMArHUTHON HHIYKIIUH

Conep:xaHue yueGHOro MaTepuaja:
I/IH}:[yKTI/IBHOCTI). SIBnenue CaMOWHAYKIHH. :’)HCKTpOI[BI/DKyHlaH cuJjia CaMOMHAYKIIH. 3Hepr1/1;1 MAarHuTHOT'O I10JIA
KATYIIKUA C TOKOM. DJIEKTPOMArHUTHOE MOJIe

JIaﬁopaTopﬂoe 3aHATHE: «OHPGHCHCHI/IC HUHAYKTUBHOCTHU COJICHOUJA»

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

Paszgen 5. Kojie6anusi 1 BOJTHBI

Tema 5.1.
Mexaandeckue u
3JIEKTPOMAarHUTHBIE
KoJieOaHus

Copep:xaHue y4eOHOI0 MaTepuaJia:

Konebarenpnas cucrema. CBoO0HBIE MexaHHUYEeCKHE Konebanus. [ apmonndeckne xonebanus. [lepnon, gacrora,
ammmutyzaa u ¢asa konedanuit. [IpyXxuHHBIN MasTHUK. MaTeMaTHIeCKUil MasTHHUK. Y paBHEHHE TAPMOHHUYECKUX
konebanuii. [IpeBpainienne sHeprun Mpu rapMoHUIeckux Konebanusx. Konebarenbubliit kKoHTYp. CBOOOIHBIC
3JIEKTPOMAarHUTHBIE KOJIeOaHUS B HCAIEHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXITY MEXaHUIECKUMU U

OK 01
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AIEKTPOMAarHUTHEIMH Kosrebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUH B HICATHHOM KOJIeOaTeThHOM
KOHTYpE.

JlabopaTopHoe 3ansiTue : «MaTeMaTHYECKUNA MasSTHUKY»

Copep:xaHue y4eOHOr0 MaTepHaJia:

[IpexncraBnenue o 3aTyxaromux KojaebaHusX. BeIHyKIeHHbIE MexaHnuecKue KojeOanus. Pezonanc. BoiHyxaeHHbIE
AJIeKTpOMarHuTHEIC KosteOanus. [lepemennslii Tok. CHHYCOMAAIbHBIHN MTepeMeHHBIH TOK. MOITHOCTD IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U ACHCTBYIOIIECE 3HAUCHNE CHJIBI TOKa M HampsbkeHus. Tpanchopmarop. [IponsBoactso,
nepesiada v MoTpeOIeHNE 3IEKTPUIECKON SHEPTUH. DKOJIOTHIECKUE PUCKH TIPH MPOU3BOJICTBE SIEKTPUIESCKON
sHeprud. KynpTypa ucronb30BaHns 31€KTPOIHEPTHUH B TIOBCEIHEBHOM KI3HN

.JIaﬁopaTopnoe 3ansiTHe: lccrnemoBanue TMEPEMECHHOT'O TOKA B ILICTIN U3 MOCIICA0BATCIIBHO COCANHCHHBIX
KOHACHCATOpAa, KaTYIIKHU U pE3UCTOpPa

Tema 5.2.
Mexanuueckue u
3JIEKTPOMArHUTHBIE BOJHbI

Copep:xanue y4e0HOr0 MaTepHaJia:

MexaHHueCcKHe BOJIHBI, YCIOBUS pacnpocTpaHeHus. Ilepuos. CKopocTh paclipoCTpaHEHUS U JUIMHA BOJHEL.
[NTonepeunsle n MpoxoIbHBEIE BOIHBL. MHTEpdepeHys 1 qudpakuus MeXaHHIeCKUX BOJIH. 3BYK. CKOPOCTh 3ByKa.
I'poMkocTs 3ByKa. Bricora Tona. TemOp 3ByKa.

JlaGoparopHoe 3ansiTHe: «OnpenencHne CKOPOCTH 3BYKOBBIX BOITH»

Copep:xaHue y4eOHOI0 MaTepHaJia:

OJNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3IY4YECHHUS 3JICKTPOMAarHUTHBIX BONH. B3aumuas opuenramnus Bekropos E, B,
V B 2JIEKTPOMarHUTHOI BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJH: OTpakeHHE, IPEIoMIICHHE, TTOIIpU3alys,
mudpakuus, uaTepdeperns. CKOpoCcTb IEeKTPOMAarHUTHbBIX BoH. 111kana anekTpoMarHuTHBIX BOJH. [IprMeHeHue
AJIEKTPOMAarHUTHBIX BOJH B TeXHUKE U ObITY. [IpUHIMIIBI paiuoOCBsI3H U TeneBUIeHNs. Pagionokarys.
ONEeKTPOMAarHuTHOE 3arpsI3HEHNE OKPYKAIOILEH cpeibl

.JIaﬁopaTopﬂoe 3aHATHE: QJIEKTPOMAarHuTHBIC BOJIHBD)

Tema 5.3.
OnTHka

I'eomerpuueckas ontuka. [IpsmonuHeitHOe pacipocTpaHeHHE cBeTa B 0JHOpOoIHOH cpene. JIyu cBera. ToueuHblit
UCTOYHMK cBeTa. OTpaskeHHe cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHUH B INIOCKOM 3epKajle.
ITpenomienue cBeta. 3aKOHbI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb npejaomieHus. [lonHoe BHyTpeHHee
oTpakeHue. IIpeenspHbIN yroJ MOTHOTO BHYTPEHHETO OTPaXESHHUS.

JIaﬁopaTopﬂoe 3aHATHE: «OnpeaeneHHe ToKasaTejid MpeIoOMIICHUA CTECKIIA»

Coaep:xanue yue0OHOro MaTepuaJa:

Hucniepcus ceera. CiioxkHBIH cocTaB Oenmoro cBeta. [{Betr. CoOuparomye u paccenBaromye JIMH3bL ToHKas JTHH3A.
®DoKyCHOE PacCTOSIHUE W ONITUYECKas CHJIa TOHKOU JIMH3BL. [locTpoeHne H300pakeHUi B COOUPAIOIINX U
pacceuBarouux jgunzax. @opmysa TOHKOHN JUH3bI. Y BeIUUEHUE, 1aBaeMoe JIMH30H. [Ipeaensl npuMeHUMOCTH
reOMETPUUYECKON ONTHKU.

JlabopaTopHoe 3aHsITHE: «HUCCIIEIOBAHUE CBOWCTB N300paKeHHH B JTMH3aX »

Coaep:xaHue yueOHOr0 MaTepuaJa:
BonnoBas ontuka. MHTepdepennus cBeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBHUS HAOMIOIEHUSI MAaKCUMYMOB U
MUHHMYMOB B HHTEP()EPCHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOT€PCHTHBIX HCTOYHHKOB.

JlaGoparopHoe 3ansiTne: «OnpeaencHne JUIMHBI CBETOBOI BOJIHBI TPH TIOMOIIY AU(PPAKIHOHHON PEIIETKI»
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Conep:xaHue y4eGHOT0 MaTepHaJa:
Hudpakuus ceera. AudpakunoHHas pemerka. Y ciioBre HaOIIOCHUS INIAaBHBIX MAKCUMYMOB IIPH [aJeHUH
MOHOXPOMaTHYECKOT0 CBeTa Ha AM(PaKUHOHHYIO penieTKy. [lonspusanus ceera

.JIaﬁopaTopﬂoe 3aHATHE: <<OnpeaeHeHI/Ie AUCTICPCUUN U CKOPOCTU PACIIPOCTPAHCHUA CBECTOBBIX BOJIH pa3H0171
JUIMHBI B CpEaC»
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Pa3gen 6. OcHOBBI cIelUAIBHON TEOPHU OTHOCHTEIBHOCTH

Tema 6.1. Copep:xaHue y4eOHOT0 MaTepHaJia: OK 01 13
OCHOBBHI TEOPHH I'paHu1pl MPUMEHUMOCTH KIacCHYECKON MexaHUKU. [locTynaThl ciequaibHOM T€OpUH OTHOCUTEIBHOCTH: OK 02
OTHOCHTEJBHOCTH MHBAPHAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe€, IIPHHIIUIT OTHOCUTENIFHOCTH DWHIITeHHA. OTHOCHTENBEHOCTD OK 04
OJIHOBPEMEHHOCTH. 3aMe/UIEHUE BPEMEHHU U COKpAIlleHUE JUIMHBL. DHEPTUs U UMIYJIbC PEIATUBUCTCKOMN YaCTUIIBL. OK 05
CBs13b Macchl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YacTUIBL. DHEPTHsi MOKOSI CBOOOAHON YaCTHUIIBI OK 07
JlaGopaTopHoe 3ansitne: OTHOCUTEIFHOCTD JJIMHBI M BPEMEHH, IPe00pa3oBaHie CKOPOCTEH
Paszpnen 7. KpanroBas puszuka
Tema 7.1. Copep:xaHue y4eOHOT0 MaTepuaJia: OK 01 14
DneMEHThl KBaHTOBOM ®otonsl. ®opmyna [Inanka cBs3u 3HEPTUH (POTOHA € €r0 YaCTOTOMH. DHEPTH U UMITYIIBC poToHA. OTKPHITHE U OK 02
ONTHKHA uccnenoBanne porodddexra. Omeiter A.I'. CtoneroBa. 3akoHBI poTorddekTa. YpaBHeHHE DHHIITEHHA IS OK 04
¢doroaddekra. "Kpachas rpanuna” dorodaddexra. OK 05
JlaGoparopHoe 3ansitue: «lccnenoanue porodrddexran OK 07
Copep:xaHue y4edOHOTro MaTepuasia 15
Hasnenne ceeta. Ompitel [1L.H. JlebeneBa. Xumudeckoe neiicTBre cBeTa. TeXHUYECKHE YCTPOICTBA M IPAKTHICCKOE
npuMeHeHne: (oTo3neMeHT, POTOaTIHK, COTHEYHAs OaTapes, CBETOANO
JlaGopaTopHoe 3aHsiTHe: NPAaKTHUECKOE IPUMEHEHHE: OoTOdIeMeHT, PoToNaTUHK, COTHeUHas OaTapes,
CBETOJIMOI.
Tema 7.2 Copep:xaHue yueOHOI0 MaTepHaJia: 16
Crpoenne atoma Mogaens atoma Tomcona. OnbiTel Peszepdopaa mo paccessHuro -yactuil. [InanerapHas mojens atoma. [locTynater
Bopa. M3nyuenue u noriomeHue GOTOHOB MPH IEpexXo/ie aToMa € OJJHOTO YPOBHS SHEPTHU Ha APyroi. Bumer
cnexTpoB. CIleKTp ypoBHEH 3HEpPruH aToMa BOJOPOIA.
JlabopaTopHoe 3ansiTue: M3ydyeHne CieKTpa UCIyCKaHUs BEIIECTB
Copep:xanue y4eOHOr0 MaTepHaJia: 17
BonnoBsle coiicTBa yactull. Bonnusl ne bpoiins. KopnyckyssipHo-BosiHOBOM Ayanu3M. CIOHTaHHOE U
BBIHYX/ICHHOE M3ITydeHue. J{udpakiuys 3JeKTpoHOB B KpUCTa/uIaX. Y CTPOMCTBO M IPUHIMI paboTHI J1azepa.
TexHuUUeCKHe yCTPOUCTBA U MPAKTUUECKOE IPUMEHEHNE: CIIEKTPaIbHBIN aHaN3 (CIIEKTPOCKOIT), Jla3ep, KBAHTOBBIN
KOMIBIOTEP
JladopaTopHoe 3aHsiTue: BoTHOBBIE CBOICTBA YACTHII.
Tema 7.3 Conep:xanue y4eOHOro MaTepHaJia: 18

ATOMHOE AP0

DKCHEepUMEHTEI, I0Ka3bIBAIOILINE CJI0XKHOCTb CTpoeHHs siipa. OTKpbITHE pagunoakTuBHOCTH. OnbITH Pesepdopaa mo
OTIpPEJIETICHUIO COCTaBa PaAN0aKTUBHOTO M3rydeHus. CBoHcTBa anbda-, 6eTa-, raMMa-u3nydeHus. Binsane
palvoaKTHBHOCTH Ha )KHBBIE OpraHu3Mbl. OTKpBITHE IPOTOHA U HelTpoHa. HykionHast Mmonens siapa [eiizenbepra-
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WBanenko. 3apsz sapa. MaccoBoe ducio sapa. M30Torebl.

JlaGoparopHoe 3ansiTne: CBoiicTBa anba-, 6eTa-, raMMa-u3iydeHus. BiausHue pagnoakTHBHOCTH Ha KHUBbIE
OpPTaHU3MBL.

Copep:xaHue y4eOHOr0 MaTepHaJia:
Anbda-pacnaj. DNeKTPOHHBIN U TIO3UTPOHHEIH OeTa-pacnaz. ['aMMa-u3iaydeHue. 3aKoH paJloaKTHBHOTO paciaja.
DOHeprust CBSA3U HYKIJIOHOB B siipe. SnepHbie cuibl. JedekT maccsl sapa.

JlaGopaTopHoe 3aHsiTHe: 3aKOH PallOaKTUBHOTO pacmana. JHEPTUs CBSI3M HYKIOHOB B sifpe.

Copep:xaHue y4eOHOT0 MaTepHaJa:

Snepusie peakiuu. [lenenue u cuHres siaep. SAnepHsiit peaktop. Tepmosnepusiid cuntes. [IpodaeMsr u
MEPCHEKTUBHI SAEPHOI SIHEPreTUKU. DKOJOTMUYECKHE aCIEKTHI SICPHON SHEPreTUKH. DJIEMEHTAPHbIC YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. MeTOAbI HAaOMIOACHUS U PETUCTPALMH dJIEMEHTAPHBIX YacTHil. DyHnaMeHTaIbHbIe
B3auMoeicTBus. EMMHCTBO u3nyeckoll KapTHHBI MUpa

JlaGopatopHoe 3ansitue: lccienoBaHue TPEKOB yacTuIl (110 TOTOBBIM (oTorpadusiM).
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IIpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/iePKAHME

Pa3gen 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3NKH

Tema 8.1
OJeMeHTHl aCTPOHOMUHU
U acTpoU3UKH

Coaep:xkanue yueOHOro MaTepuaJa:

Dranbl pa3BUTHUs acTpoHOMUH. [IpruKIanHOEe U MEPOBO33pPEHYCCKOE 3HAUCHHE aCTPOHOMHUH. B 3Be31HOTO Heba.
CosBesausi, spKue 3Be3/Ibl, IIaHETh, UX BUAUMOe ABkeHue. ConHeuHas cucteMa. [lnaHeTsl 3eMHOM TPYIIIBL.
[TnaneTsi-ruranTsl. Maneie Tena ConHeuHoi cuctembl. Counile, hotocdepa u armochepa. CoHedHAsT aKTHBHOCTb.
Hcrounuk sHepruu ConHIa U 3B€3/1. 3BE3/IbI, UX OCHOBHBIE XapaKTepuCcTUKH. [lnarpamma "crneKkTpalbHbIA KJIace -
CBETUMOCTG". 3Be3/1bI INIABHOM ITOCIIEI0BATEILHOCTH. 3aBUCUMOCTD '"'Macca - CBETUMOCTBR" IS 3BE3/] IJIaBHOM
mocJIeToBaTeNbHOCTH. BHyTpeHHEe cTpoeHue 3Be31. COBpeMEHHBIC MPEACTABICHHUS O IPOUCXOXKICHIH U SBOJIFOLINU
Comniia ¥ 3Be3]]. ITallbl >KM3HU 3BE3/I.

JlaGopaTopHoe 3ansiTne: HabmoneHns HEBOOPYKEHHBIM IJ1a30M € HCHOIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKESHUH JUTS OTIPE/ICIICHNUS TI0JI0KEeHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO IaTy: OCHOBHBIE CO3BE3AMS
CeBepHOTO MOTyIIapUs U IPKUE 3BE3/IbI

Copep:xaHue yueOHOTro MaTepuaJia:

Mneunsrii [TyTs - Hama 'anaktuka. CimpansHast cTpyKTypa ["amakTuky, pacnpeaeneHue 38e3/l, ra3a 1 IbUIH.
IMonoxxenne u nemxenue Connua B I'anaktuxe. Tunsl ranaktuk. [Tnockas u chepudeckas moacucTeMsl [anakTHKH.
Pagnoranaktuku u kBasapbl. YepHble AbIPHI B sifpax ranakTvk. Becenennas. Pacmupenne Beenennoit. 3akon
Xab6ma. Pa3zderanue ranaktuk. Teopus bonbmioro B3peiBa. PenmkroBoe nznyuenue. MacurrabHasi CTpyKTypa
Bcenennoii. Meraranakruka. HeperneHHbie npo0iieMbl aCTPOHOMHH

IIpomesxyrounas arrecrauus. {uddepeHunpoBaHHblil 3a4eT

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
MK 3.1
IK 3.2
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Bcero

78 yacos
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTLIAHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus yaeOHON AUCHUIUIMHBI TpEOyeT HaTM4YKs yueOHOro KaOuHeTa.

O6opynoBanue yaeOHOT0O KaOWHEeTA:

- IOCAIOYHBIE MECTA M0 KOJIUIECTBY 00YUaIOIINXCS;
- pabouee MeCTo MperoJaBaTels;

- KOMIUIEKT Y4eOHO-HATJISIHBIX TOCOOHIA;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3aJIaHUs TS IPOBEPOUHBIX PAOOT;

- mpoeCCUOHATILHO OPUCHTUPOBAHHBIC 3aIaHMS;

- MaTepualibl IK3aMeHa.

TexHuveckue cpercTBa OOyueHHUS:

- IEPCOHAJIbHBII KOMITBIOTEP C JIMIICH3UOHHBIM MPOrPAMMHBIM 00€CIIEYCHUEM;
- IPOCKTOP C IKPAHOM.

- 3anbl (OMONMMOTEKa, YUTAJBHBIA 3al C BBIXOAOM B HMH(OPMAIMOHHO-TEIEKOMMYHUKAIIOHHYIO CETh
WuTepner).

[TepedyeHb 1EMOHCTPAIIMOHHOTO U 1aOOPaTOPHOTO 000PYIOBAHHS:

1. [{udposast maboparopus 1Mo Gpu3uKe A MPEroaaBaTes;

2. [Mudposas naboparopus 1o Gpusuke A1 00y4JaroIerocs;

3. Becbl TexHuueckue ¢ pasHOBECAMU;

4. KommiekT 151 1a60paTopHOro NpakTUKyMa IO ONTHKE;

S. KommuiexT 11t 1a00paTopHOro NpakTUKyMa 0 MEXaHUKE;

6. Kommnekt ans 1abopaTOpHOro MpPAaKkTUKyMa [0 MOJIEKYJSIpHON — (u3uke
¥ TEPMOIMHAMUKHY;

7. Kommnexkt  jmist  ;1abopaTopHOro  HpakTHKymMa [0  3JIEKTPUYECTBY
(c renepatopom);

8. Kommnekt s u3ydeHus BO30OHOBISIEMBIX MCTOYHMKOB SHEPIUU (COTHEUHOH,
BETPOBOI 3HEPIUU, OMO-, MEXaHUYECKON U TEPMOIJIEKTPUUECKON SHEPTETUKH );

9. AmnepmeTp 1abopaTopHbIH;

10.  BombT™meTp mabopaToOpHBIi;

11.  Konopumetp ¢ HabopoM KaJOpUMETPUUYECKHX TET;

12.  TepmomeTtp 1abOPaTOPHBIIA;

13. Kommekr e U3yYeHUS OCHOB MEXaHUKH, [THEBMATUKU

¥ BO30OHOBIISIEMBIX HCTOYHHKOB YHEPTUH;
14.  Bapomerp-anepoun;

15.  biok nutaHus peryamupyemblii;
16. Be6-kamepa Ha MOABUKHOM ILITATUBE;
17.  Bupaeokamepa ajsi paboOThI ¢ ONITUYECKUMU PUOOpaMH;

18.  T'eneparop 3BYKOBOIi;
19.  T'urpometp (cuxpomerp);
20.  I'py3 HaOOpHBI;

21.  JluHaMOMeTp JeMOHCTPAIHOHHBIN;

22. KoMIuiekT nocy/isl AeMOHCTPAMOHHON C MPUHAATIC)KHOCTSIMU;
23. MaHoMeTp KUIKOCTHON TeMOHCTPAIlMOHHBIIH;

24. Mertp neMOHCTpalMOHHbII;

25.  Mukpockon JeMOHCTpAIlHOHHBIH;

26.  Hacoc Bakyymublit KomoBckoro;

217. CTOJUK ITOIBEMHEI;

28. [IITaTUB 1eMOHCTPAIMOHHBIN (PU3NIECKHIA,

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 neMoHCTpaIlmoHHbIH 10 MEXaHUYECKUM SIBIICHUSIM;

Habop nemoHCTpaloHHBIHN [0 TUHAMUKE BPaLaTeIbHOTO JIBH)KEHUS;
Habop neMoHCTpaIrmoOHHbIHN 110 MEXaHUYECKUM KOJICOAHUSIM;

Habop neMoHCTpallMOHHBIN BOJIHOBBIX SIBJICHH;

Benepko Apxumena;

MasaTunk MakcBeina;

Habop Ten paBHOrO 00BEMA;

HabGop Ten paBHOI Macchl;

[Tpubop i neMoHCTpanuu aTMOC(HEepPHOTO JaBJICHHUS,

[Ipu3ma, HaKJIIOHAIOIIASICS C OTBECOM;

Ppiuar nemoHCTpauMOHHBIN;

Cocynsl coobimaronuecs;

CrakaH OTJIMBHOI 1IEMOHCTPAIIMOHHBIH;

TpyOka HproToHa;

[Tap ITackans;

Habop neMoHCTpalOHHBIH 110 MOJIEKYISIPHON (PU3UKE U TETUIOBBIM SBIICHUSIM;
Habop neMoHCTpaliOHHBIN IO Ta30BBIM 3aKOHAM;

Habop xanumisipos;

TpyOka 1st AeMOHCTpaAIMK KOHBEKIIUHU B KUIAKOCTH;

[{unuHapsl CBUHLIOBBIE CO CTPYIOM;

[ITap ¢ konbLOM;

BBICOKOBOIBTHBIN HCTOYHUK;

['eneparop Ban-ne-I'paada;

Jlozumerp;

KamepToHbl Ha pe30HAHCHBIX SIIUKAX;

KommiekT mnpuOOpoB u NPUHAANEKHOCTEH I JAEMOHCTpPAlMU  CBOICTB

SJICKTPOMArHuTHBIX BOJIH;

56.

Komrext HpI/I60pOB JJIA N3YUCHUA IIPUHIUIIOB paauoIipueMma

U pajuoriepeiay;

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

KommiekT npoBo10B;

Marsaut 1yroodpasHblii;

Marsur 1nojgocoBoM 1EMOHCTPALMOHHBIN;

Marmmna snekTpogopHasi;

MasTHUK 3JIEKTPOCTAaTUYECKU;

Habop 1o nzydeHnto MarHuTHOTO OISt 3eMIIH;

HaGop neMOHCTpallmOHHBINA IO MATHUTHOMY TIOJIIO KOJIBLIEBBIX TOKOB;
Habop nemoHCcTpaoHHBIH 110 MOIYIPOBOIHUKAM;
Habop neMoHCTpallMOHHBIN MO TOCTOSHHOMY TOKY;
Habop neMoHCTpanimoHHBIH 110 3JIEKTPUYECKOMY TOKY B BAKYYME;
Habop neMoHCTpalnOHHBIH MO AJIEKTPOAUHAMHUKE;
Habop m1st ieMoHcTpalii MarHUTHBIX MOJIEH;

Habop a5t ieMoHCTpaluy 31eKTPUUECKUX MoJIei;
Tpanchopmarop yueOHbIH;

[Tanouka cTekIIssHHAS;

[Tamouka 300HUTOBAS;

[Tpubop Jlenua;

Ctpenku MarHuTHBIE Ha LITaTUBAX;

CynraH 351eKTpOoCTaTUYECKU;

[IITaTuBBI U30JIUPYIOIIHE;

DJEeKTpOMarHuT pa30opHbIii;

Habop neMoHCTpalioHHBIHN [0 T€OMETPUYECKOMN ONTHKE;
Habop neMoHCTpalnOHHBIHN 10 BOTHOBOM ONTHKE;
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80.  CnexTpockon IBYXTpPYOHBI;

81.  Habop cnekTpaibHBIX TPYOOK C HCTOYHHUKOM ITUTAHUS;

82.  YcranoBka st usydenusi porodddexra;

83. Habop nemoHCTpaniMoHHbIH 10 TocTostHHOM [1nanka;

84.  KOMIUIEKT HaIIAIHBIX TTOCOOUH /ISl TOCTOSIHHOTO MCTIOIh30BAHUS;
85.  Komruiekt moptpeToB 11t opopmiieHUs1 KaOUHETa;

86.  KoMruieKkT 1eMOHCTPAllMOHHBIX Y4eOHBIX TaOIHII.

3.2. UndopmanuonHoe odecnieyenne o0yueHust
IlepeyeHb pekOMeHyeMbIX Y4eOHBIX U3IaHUI, JONIOJHUTEIbHOI JUTEPATYPbI,
HNuTepHeT-pecypcos.

OcHoBHasi IuTEpaTypa:

1. HdmutpueBa B.®D. ®uzuka: TexHomorumueckuid mnpoduiib: Y4eOHUK HJS CTYICHTOB
yupexaenuit cpen. npod. odpasopanusi: B 2 u.: U. 1 - 2-e u3n. — M.: OGpazoBarenbHO-
n3aaTeNbCKU HEeHTp «Akagemusiy, 2024. — 320 c.

2. JmutpueBa B.D. ®wusumka: TexHojormveckwii mpopuiib: Y4eOHHK IS CTYICHTOB
yupexaeHuit cpea. npod. oopazoBanus: B 2 u.: Y. 2- 2-e uzg. — M.: O6pa3oBarenbHO-
W3/1aTeNbCKUM HeHTp «Akanemusi», 2024. — 256 c.

3. JmurpueBa B.®. ®usuka: Texnonorumueckuit mpocunb: COOpHHMK 3amau: ydeOHOE
nocoOue JUIs CTYIEHTOB YUPEKAEHHUH cpea. mpod. oOpa3oBaHus. - 2-€ U3., cTep. — M.:
O0pazoBarenbHO-U3IATENbCKUI HEHTP «AkameMus», 2024, — 256 c.

4. KanamnukoB H.I1. ®usmka: y4eOHUK U MPAKTUKYM JUIS CPEIHETO MPO(ECCHOHATBHOTO

obpazoBanus/ H. Il.Kanammnwuxos, C.E. MypaBseB.— 2-¢ u3z., mepepad. u aom.—
MockBa: MWszpmarenbctBo  IOpaiit, 2025.— 496 c¢. — (IIpodeccuonanproe
oOpazoBanue)—  ISBN  978-5-534-16205-9. —  Tekcr:  31eKTpOHHBIA  //

O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/565996.

5. Kpasuenko H. FO. ®usuka: yueOHUK U MPAKTUKYM AJIS CPEJHETO MpodecCHOHANTbHOTO
obpazosanusi/ H.FO.KpaBuenko.— Mocksa: UznarensctBo FOpaiit, 2025. — 322 ¢.—
(ITpoceccuonansHoe  obpazoBanue).—  ISBN  978-5-534-19225-4. —  Tekcr:
anekTpoHHsld  //  OOpasoBarenbHas 1iatdopma  FOpait [caitit]. —  URL:
https://urait.ru/bcode/561626.

JlonmoJiHUTeIbHASA JINTEpaTypa:

1. BacunseB A.A. ®uzuka. ba3ossiii ypoBeHb: 10—11 kiaccel: yueOHUK AJsi CPETHETO
oOmiero obpasosanus/ A. A. Bacunwes, 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: anektpoHHblt // OOpa3zoBareibHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/568463.

2. Kanmamamko H. II.  ®usumka (TecT): y4eOHMK M TPAKTUKYM JUIsl CpEIHEro
npodeccuonansHoro obpazopanus/ H.II. Kamamnwukos, C. E. MypaBseB.— Mocksa:
NznarensctBo Opaiit, 2025.— 18 c. — (IIpodeccronansnoe obpasosanue).— ISBN

978-5-534-20456-8. — Tekcr: anekrpoHHbii // OOpa3oBarenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/581421.

3. PommonoB B. H. ®wusmka. YrmyOmeHHslii ypoBeHb: 10—I11 kmaccel: y4eOHHK st
cpennero obmiero oOpasoBanus/ B.H. PommonoB.— MockBa: U3marensctBo HOpaiiT,
2025.— 201c.— (O6meobOpa3zoBarenpHbli 1uki).— ISBN 978-5-534-16087-1. —
Texct: anexktpoHHbI // OOpasoBarenbHas miuardopma FOpaiit [caiitr]. — URL:
https://urait.ru/bcode/568464.
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. PonmnonoB B.H. ®usuka mis Komemxei: ydeOHUK JUIsl CpEeAHEro Mpo(ecCHOHAIBHOTO
obpazoBanus/ B.H. PomnonoB.— Mocksa: UzmarensctBo [Opaiir, 2025.— 202 c¢.—
(ITpodeccuonansnoe  obpazoBanme).—  ISBN  978-5-534-10835-4. —  Tekcr:
anexkTpoHHbd  //  OOpaszoBarenbHast 1atdopma  HOpaiir  [caiit]. — URL:
https://urait.ru/bcode/565522.

HNuTepHer — pecypcebl:
bubnuoTrexka BUIEOYPOKOB IO MIKOJBHOW mporpamme MuTepHETYpok. Pexum nmocryma:
[www.interneturok.ru 01.05.2026].
Poccuiickast 3JeKTpOHHAs IIKOJIA IO BCeM mpeamMeram. Pekum gocrtyma: [resh.edu.ru
01.05.2026].
Bupryansusie 1abopartopubie  pabotel 1m0 (usmke. Pexwum gocryma: [efizika.ru
01.05.2026].
Ennnoe oxHO mocTyna Kk oOpa3zoBaTenbHbIM pecypcam WHTepHera mo ¢usuke. Pexxum
nocryma: [www.window.edu.ru/window 01.06.2026]
Krnacchas ¢wusuka mis o0o3HaTe bHBIX. Pexkum moctyma: [www.class-fizika.nard.ru
01.05.2026]
OOpazoBaTenbHbI CalT 1 MKONBHUKOB. Pexum noctyna: [www.alhimikov.net
01.05.2026]
dusuka B anumaiusix. Pexxum moctyma: [www.physiks.nad/ru 01.05.2026].
OnektponHass Oubmmoreka bpl'Y. Pexum nocryma: [http://ecat.brstu.ru/catalog/
Vueonnie%20u%20 yueono-meroangeckne%20mocobust 01.05.2026]

DnekTpoHHbI Katanor Oubimoreku bpl'Y. Pexxum nocrtyma: [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 OIEHKA PE3VJbTATOB OCBOEHHS VYYEBHOM
TACIATITAHBI

KoHTpons M oOIeHKa pe3yibTaTOB OCBOEHHUS 00I1€00pa30BaTeNbHON JUCHUILIIMH
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIE Ha (POPMHUPOBAHUE OOLINX
U poecCHOHaANBHBIX KOMIIETEHLUH 10 pa3jiesiaM U TeMaM CoJepkKaHHs yueOHOro MaTepuaa.

Oob6masi/mpodeccnoHabHasA Pazgen/Tema Tun oueHoYHbIX
KOMIIeTEeHIUA MepPOonpUsTHI
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 3ammTa 1a00paTOPHBIX
Tema 5.1 Tema 5.2 Tema 5.3 | pabor.

Tema 6.1 Pemenne 3a7a4, TeCThI,

Tema 7.1 Tema 7.2 Tema 7.3 VcTHBIE COOOIICHHUS .

Tema 8.1 OTBeThI Ha BONPOCHI 110 TEME
OK 02 Tema 2.1 Tema 2.2 Tema 2.3 | 3aHATHSA

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 3.1 Tema 2.1 Tema 2.2 Tema 2.3
IIK 3.2 Tema 8.1
OK 01 OK 02 OK 03 JuddepenurpoBaHHbIi
OK 04 OK 05 OK 07 3a4€T

I[IK 3.1 TIK3.2
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