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1. IACIIOPT PABOYEM ITIPOT'PAMMBI YYEBHOM JUCHUIIIMHBI
duzuxka

1.1 O6nacTe npuMeHennsi padoyeii NporpaMmsbl

PabGouass  mporpamma  y4yeOHOM  JHUCUMIUIMHBI  SIBJISIETCS  4YacTbl0  OCHOBHOM
npodeccHoHanbHOM 00pa3zoBaTelibHON mporpammbl B cooTBeTcTBHH ¢ PI'OC mo crnenuaabHOCTH
cpennero npodeccuoHanbHoro oopazopanus (nanee CIIO) 09.02.07 HMudbopmarimoHHbIE CUCTEMBI
U TOpOrpaMMHUpOBaHHE BXOAALICH B YKpymHeHHyIo rpymmny crnenuansHoctedr  09.00.00
Wudopmatuka v BEIUMCIUTEIbHAS TEXHUKA.

Pabouass mporpamma y4eOHOUW mucHumuinHbl «@Du3uKa» MpeaHa3HAuYeHA IS U3y4YeHUs B
YUPEXKJIECHUAX MPOPECCHOHATBHOIO 00pa30BaHUsl, PEaTH3YyIOIIUX OO0pa30BaTEIbHYIO MPOTrpamMmy
cpenHero (TMoaHOro) o0mero oOpa3oBaHMsl, MPU TOJATOTOBKE KBATM(UIIMPOBAHHBIX pabOdMX U
CIEIMAIMCTOB CPEHETO 3BEHA.

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

1.3. Heau u 3a7a4u y4eOHOI TUCHUIJIMHBI - TPeOGOBaHUSI K Pe3yJIbTATAM OCBOEHHS
Y4eOHOM IMCUMILINHBI:
Coneprxkanue nmporpaMMbl 0011e00pa3oBaTebHON AUCIUTUIMHBI DU3MKa HAIIPaBICHO HA
JOCTHKEHHUE CIEAYIOLIUX [ENIei:

. dbopMupoBaHHE WHTEpeca W CTPEMJICHHS, OOYy4yaroUIMxcsi K HAyYHOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEJUICKTYJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

. pa3BHUTHE MPECTaBICHUI 0 HAay4YHOM METO/IE MMO3HAHUS
1 (hOpMUPOBAHHE HCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

. dbopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTara H3Y4YCHHS OCHOB
CTpOEHHS MaTepuu U PyHIaAMEHTAIbHBIX 3aKOHOB (PM3UKH;

. dbopMupoBaHue yMEHHH OOBSCHATH SBJICHHUS C MCIHOJIb30BAaHUEM (PUIUUECKUX
3HAHUUW U HAYYHBIX JIOKA3aTeNIbCTB;

. dbopMHupOBaHKE NPEJACTABICHUN O pOJIM (PU3UKH JJIs1 PA3BUTHSI IPYTUX €CTECTBEHHBIX

HAYK, TCXHUKH U TEXHOJIOTHiA.



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

Koxa u IInanupyemble pe3yJIbTaThbl 0CBOCHHUA TUCIUIIIMHBI

HaunmenoBanue

¢popmupyembix Oowmmue JucuuniuHapHbie

KOMIIeTeHIu i
OK 01. JlmaHocTHBIE  pe3ynbTaThl  MoDKHEL | [1PO 1. CdhopmMupoBaHHOCTH
Beibupats cnocoObl pemieHns | OTpaxaTrb B 9YacTH  TPYAOBOIO | MPEACTABICHUH 0 ponn
3ama4 npo¢eCCHOHATBHON | BOCIHMTAHUS: n Mecre (U3MKH W aCTPOHOMHH B
JESITENIbHOCTH ~ TPUMEHHUTENBHO | - TOTOBHOCTH K TpYyHNy, OCO3HaHWE | COBPEMEHHOW Hay4yHOH KapTHHE MHDa,

K pa3JIM4YHbIM KOHTCKCTaM

LEHHOCTH MaCTepPCTBa, TPYI0II00HeE;

- TOTOBHOCTB K AKTHBHOM
JIEITEIIbHOCTH  TEXHOJOTMYECKOH U
COLMAbHON HaIpaBJIeHHOCTH,
CHOCOOHOCTh UHHULIUUPOBATb,
IUVIAHUPOBaTh M CaMOCTOSATEIBHO

BBINOJIHATH TAKyI0 JEATEIbHOCTD;
- HHTEpEC K pa3IuuHbIM chepam
npodeccHoHaNBHOM NesTeNFHOCTH,

- TOTOBHOCTb M CIOCOOHOCTH K
00pa30BaHUIO M CaMOOOPA30BAHHUIO HA
IPOTSHKECHUM BCEH KU3HU.

MertamnpeMeTHbIC PE3yJIbTAThI
JTOJDKHBI OTPaKaTh:

OgnageHue YHHUBEPCAILHBIMU
Y4eOHBIMH MMO3HABATEILHBIMHU
IEUCTBUSIMU:

a) 0a30BbIC JIOTHICCKUC ICHCTBU:
CaMOCTOSATENIbHO  (POPMYJIHPOBATH U
aKTyalIu3UPOBAThH mpodiemy,
paccmarpuBath €€ BCECTOPOHHE;
yCTaHaBJIMBATh CYIIECTBEHHBII
NpU3HAK  WJIK  OCHOBaHHUS  JUIs
CpaBHEHMUS, knaccudukanun U
00001IeHus; OTIpEJIeNIATh LeH
JIESITeIbHOCTH, 3aaBaTh MapaMeTpbl U
KPUTEPUH WX JOCTHXKCHHS; BBIABIIATH
3aKOHOMEPHOCTH W MPOTHBOpPEYHS B
paccMaTpuBaeMbIX SIBICHHSX, BHOCHTH
KOPPEKTHBbI B JIEATENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LETAM, OLICHUBATD pHCKH
[IOCJIEACTBUI JIEATENBHOCTH,
pa3BUBaTh KPEATUBHOE  MBIINUICHHE
[IPY PEUICHUH KU3HCHHBIX TPO0IeM;
0) 0a30BBIE HCCIIEI0BATENBCKHAE
JIEUCTBHS:

- BIQAETh  HAaBBIKAMH  y4eOHO-
HCCIIEIOBATEIbCKOM M NPOEKTHOMU
JIESITeTbHOCTH, HABBIKAMU Pa3peIICHHS
npobiiem;

- BBUIBJISITH MPUYHMHHO-CJICIICTBCHHBIC
CBA3M W AaKTyaJlW3HpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIICHHUs,

0 cucTeMoobpasyomel poiu GpU3NKU B
Pa3BUTHH €CTECTBCHHBIX HAYK, TCXHUKH
U COBPEMEHHBIX TEXHOJIOTHiA, O BKJIajIe

PpOCCUICKHX
n 3apyOeXHBIX YYEHBIX-(H3UKOB B
pa3BuTHE HayKH; MMOHUMAaHHE

(¢U3NIECKO CYITHOCTH HaOIFOTaeMBIX
SBIICHUA MHUKPOMEpa, MaKpoMUpa u
MeraMupa; [MIOHMMaHHE pomu
ACTPOHOMHU B MPaKTHIEeCKOH
JIEITCILHOCTH YEJIOBEKa M JaJbHEHIIeM
HayYHO-TEXHUUECKOM Pa3BUTHH, POJH

bu3ukn
B (opmupoBaHuu  Kpyrosopa u
(YHKIIMOHAIBEHON IPaMOTHOCTHU

YeJoBeKa ISl PEICHUS] MPAKTUUECKUX
3aj1ad;

I[IP6 2. CdopMupoBaHHOCTE yMEHHIA
pacno3HaBath (DU3MYECKUE  SBICHHS
(Tpotieccrl) U OOBSACHATh UX Ha OCHOBE
M3YYCHHBIX 3aKOHOB: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE OPSMOJIUHEHHOE
JIBIDKEHHE, CBOOOJHOE TMaJeHue Tell,
JIBIDKEHUE 110 OKPYXXHOCTH, HMHEpIHS,
B3auMOJIeiicTBUE Tell, KoJjebarelibHOe

JIBIDKEHUE, PE30HaHC, BOJIHOBOE
nBikenue; auddysus, OpoyHOBcKoe
JIBIDKEHUE, CTPOEHHME OJKUJAKOCTeH W
TBEPIBIX Tell, M3MCHEHHE O0BeMa Tel
npu HaTpeBaHUU (oxnmaxxaeHun),
TEIUIOBOC  PABHOBECHE, HCIAapeHHe,
KOHJICHCALIUS, IUTaBJICHHE,

KpUCTAJIIM3alusl, KAIIEHUE, BIAKHOCTb
BO3/1yXa, CBA3b CpPEeJHEN KUHETHYECKOM
SHEpPIruu TETJIOBOTO JIBHOKEHUS
MOJIEKYJI C aOCOJIFOTHOH TeMIepaTypoH,
MOBBIIIEHUE JaBJICHUS Ta3a IMpPHU €ro
HarpeBaHUU B 3aKPBITOM COCYJI€, CBS3b
MEX/ly MapaMeTpaMH COCTOSIHUS rasza B
M30MIpoLECcCcax;  JJIEKTpU3alus  Ted,
B3aUMO/JICHCTBUE 3apsiIOB, HarpeBaHUe
MIPOBOJHHUKA C TOKOM, B3aMMOJEICTBHE
MAarHuTOB, 3JIEKTPOMAarHUTHas
WHIYKUMSL, J€ACTBUE MarHUTHOTO TOJIS

HaXOJUTh apryMEHTHI JUIS | Ha TMPOBOJHHK C TOKOM U JBIIKYIIUHCS
JIOKA3aTeIbCTBA CBOMX YTBEPI)KACHHWH, | 3apsil, SJICKTPOMATHUTHBIC KOJICOAHMS
3amaBaTh MapaMeTpbl W KPUTEPHH | U BOJIHBI, MPSIMOJIMHEHHOE
pereHus; pacmpocTpaHeHHE CBETa, OTPaKEHHE,
- aHATU3UPOBATh NOJIYYECHHBIC B XOJAE | MPEIOMIICHHE, uHTEphepeHnns,
pemeHus 3amaun pe3ynpTaThl, | AUQPAKIUA W TOJSAPH3AaIUs  CBETa,
KPUTHYCCKH OIICHUBATh UX | JUcnepcus CBeTa; (OTOIICKTPUUCCKUI
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JIOCTOBEPHOCT, MIPOrHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBHSAX;

- yMeTb TIEPEHOCUTh 3HAHUA B
MO3HABATENIBHYI0 M IPAKTHYECKYIO
Y4aCTH JKU3HEAEATEIbHOCTH;

- YMeTb MHTETPUPOBaTh 3HAHUSA U3
Pa3HBIX MPEIMETHBIX 00IacTeH;

- BBIIIBUTaTh HOBBIC HJCH, NPEUIaraTh
OPHUTHHAIBHBIC TOJXObI M PEIICHHS;

- IMPOABJIATH CIIOCOOHOCTE  UX
HCIOJI30BaHUs B ITO3HABATECIbLHOH U
COHHaJ’IbHOﬁ IMMPAaKTUKEC,

-IIPOSIBIIATH CIOCOOHOCTh U
TOTOBHOCTb K  CaMOCTOSITEIbHOMY
MIOUCKY METO/IOB pemeHus
NPaKTHYECKUX 3ajad, NPUMEHEHHIO
Pa3INYHBIX METOAOB ITO3HAHMS;

-  CTaBUTh W
COOCTBEHHBIE 3amaun B
00pa3oBaTeNIbHON  JEATENBHOCTH U
JKHU3HCHHBIX CUTYyallUAX; BBISABIISITH
MPUYUHHO-CJIICACTBEHHBIC CBA3U U JJIA
JIOKa3aTeNbCTBA CBOUX YTBEPKICHMUIA,
3aJaBaTh TapaMeTpel W KPUTEPHU
pelIeHus aKTyaJIH3upOBaTh 3alady,
BBIIBUTATh THIIOTE3y €€ peIIeHMUs,
HaXOJUTh apTyMEHTHI;

- aHAU3UPOBATh MOIYyYCHHBIC B XOJE

(hopmynHIpoBaTh

peueHuA 3aJa4n PpEe3yIbTaThI,
KPUTHUYICCKHU OLICHUBATh ux
JOCTOBEPHOCTD, IMPOTHO3UPOBATH

N3MEHEHHE B HOBBIX YCIIOBHSIX; JJaBaTh
OIIEHKY HOBBIM CHTYyallMsIM, OLICHUBATh
MpHOOPETEHHBIH OIBIT,

- pa3pabarpiBaTh ILIaH PEHICHUS
npoOJgeMbl ¢ yYeTOM  aHalin3a
AMEIONINXCS  MaTepuajbHBIX U

HEMATCPpUAJIbHBIX PECYPCOB; CTABUTH
HpO6J’ICMLI n 3aja4M, AOITYyCKarolnue
AJIbTCPHATHUBHBIC PCHICHUSA

addexr, CBETOBOE JlaBJICHUE,
BO3HHKHOBCHHE JIMHEHYATOTO CIEKTpa
aToMa BOJIOPOJA, CCTCCTBCHHAS W
HCKYCCTBEHHASI PATUOAKTUBHOCTH;

I1P6 3. Bnanenne
OCHOBOITOJIATAIOMIMMHU  (PU3UICCKUMHU
MMOHATUSIMU H BEJTMYMHAMH,
XapaKTepU3yIOMIMHU (uzngeckue
TIPOIIECCHI (CBsI3aHHBIMH C
MeXaHUYECKUM JBHOKEHHEM,
B3aUMOJEUCTBUEM TeI,
MeXaHNYECKIMH KOJIe0aHUSIMU u
BOJIHAMHU; ATOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM  BEINECTBA,  TCIUIOBBIMU
MpoIIeCCaMH; ANEKTPHYCCKUM u
MArHUTHBIM TIOJSIMH, 3JIEKTPHYCCKUM
TOKOM, 3HeKTpOMaI‘HI/ITHLIMI/I
KOJIeOaHUSMH u BOJIHAMU;
OIITHYECKUMU SABJIECHUSIMHU;, KBAHTOBBIMH
SBIICHUSAMH, CTPOCHHEM aToMa |
aTOMHOTO sipa, PaIdOaKTUBHOCTBHIO);

BJIaACHHC OCHOBOIIOJararonmmumMn
ACTPOHOMHUYCCKUMHU IIOHATUAMU,
TIO3BOJIAIOIIMMH XapaKTCpUu3soBaTh

MIPOLIECCHI, TIPOUCXOASIIUE Ha 3BE3/IaX,
B 3BC3HBIX CUCTCMaAX, B
MEXTaJaKTHUYeCKOW cpene; JBUKEHHE
HEOECHBIX Te€J, DBOJIOIHUIO 3BE3 H
Bcenennoii;

I1P6 4. BnanmeHune 3aKOHOMEPHOCTSIMH,
3aKOHAMH

U TeopwsaMH (3aKOH  BCEMHPHOTO
Tsrorenus, I, I n III 3axonsr HeroToHa,
3aKOH  COXpaHEHHsI  MEXaHWYEeCKOM
SHEPTUH, 3aKOH COXPAHEHUS UMITYJIhCa,
MIPUHIIAI CYTIEPIIO3UIIUHN CUJI, IPUHIIMIT
PaBHOTIPABHOCTH MHEPIHATBHBIX
CHCTEM OTCUETA; MOJIEKYJISIPHO-
KHHETUYECKYI0  TEOPHIO  CTPOCHUS
BELIECTBA, T[A30BbI€ 3aKOHBI, MEPBBIN
3aKOH TEPMOJIMHAMUKY; 3aKOH
COXpaHEeHMs DBJIEKTPUUECKOIro 3apsna,
3akoH Kynona, 3akoH OMa 151 ydacTka
menu, 3akoH Owma I IOJHOM
JJIeKTpUYECKON 1enu, 3akoH Jxoyns -
Jlenia, 3aKOH  3JIEKTPOMArHUTHOM
WHIYKIIMH, 3aKOH COXPaHEHUS YHEPTHH,
3aKOH IPSIMOJIMHEIHOT O
pacnpocTpaHeHus CBeETa, 3aKOH
OTpaXXeHMsI CBETa, 3aKOH MPETOMIICHHS
CBETa; 3aKOH COXpaHEHUS OHEPTHH,
3aKOH COXpaHEHHUs HUMITyJIbCa, 3aKOH
COXpaHEHMs DBJEKTPUUECKOIro 3apsna,
3aKOH COXpaHEHHMs MaccOBOTO 4MCIIa,

MOCTYJIATHI Bopa, 3aKOH
pPaJIMOAKTUBHOTO PAaCIaza); YBEpEHHOE
HCIOJIb30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEMH npu aHajau3e
(bU3NYCCKUX SIBICHUN M ITPOLECCOB,;

[1IP6 6. Bmamenne  OCHOBHBIMH
METOaMHU HAYYHOTO IIO3HAHMS,




UCIOJIb3YEMBbIMU B (DU3UKE: MIPOBOIUTH
NOpsIMbIE W KOCBCHHBIC U3MEPEHUS
¢busnueckux BCJIUYUH, BEIOUpas
ONTUMAITLHBIA CIOCO0 W3MEpPEeHUs U
WCTIONB3Ysl M3BECTHBIC METOJBI OLICHKU
MOTPENIHOCTEH M3MEPCHUM, MPOBOIUTH

HCCIIEI0BaHHE 3aBHCHMOCTEN
¢du3ngecKnx BEJTHYHNH
c HCIIOIb30BaHHEM MPSMBIX
U3MEpeHUH, OOBICHATh IOJTyYCHHbIE
pe3ynbTaThl, HUCIOJNB3YsS (HU3NYECKue
TEOPHUH, 3aKOHBI U INOHATHSA, U JeJaTh
BBIBO/IBI; co0I01aTh npaBuiia
6e3omacHoro Tpyaa

Opyd  TPOBEJCHUM HCCIEAOBAHUN B
paMKax yd4eOHOrO OJKCIIEpUMEHTa U
y4eOHO-HCCIIeI0BATEIILCKOM

JEATEIbHOCTH € HCIOJb30BaHHEM
M(PPOBBIX H3MEPHUTEIBHBIX YCTPOMCTB

u  nmabopaTopHOTO  OOOPYIOBAHWS,
c(OPMHPOBAHHOCTh  HPEICTABICHUH
0 MeToJax IMONy4YCHHs  Hay4HBIX

ACTPOHOMMYECKUX 3HAHHIA;
IIP6 7. CdopMHPOBaHHOCTh yMEHUS
peliath pacueTHbIE 3aJadd C SBHO

3aJaHHON  (DU3UYCCKOW  MOJICIIbIO,
HCTIONB3Ys busnueckue 3aKOHBI
U [OpUHOUIBI, HAa OCHOBEC aHajJn3a
YCIIOBHSA 3a/1a4u BBIOMPATh
bu3nyeckyr0  MOJEJb, BBIJICTIATH
¢bu3nyeckue BETMYMHBI U (HOPMYIIBI,
HEOOXOAMMBIE  JUISI €€  pelIeHHs,
NPOBOJIUTh pacyeTbl U  OIEHUBATH
pEaJbHOCTh  TOJIYYEHHOTO 3HAYCHUS
¢du3nyeckoil  BEJIMYHMHBI,  PEIIaTh
KAa4CCTBCHHBIC 3aaa4u, BbICTpanBas
JIOTUYECKHU HEIIPOTUBOPEUUBYIO

LIETIOYKY pacCyXIE€HUIl ¢ omopod Ha
N3Yy4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nUecKue sIBICHUS

OK 02.
Hcnonb3oBars COBpeMEHHbBIE
cpencTaa

IIOUCKa, aHaJm3a

u

MHTEpIpeTay HHPOPMALMH |

WHPOPMALMOHHBIC

JUTS BBIITOJTHCHHUSI
npodeccnoHaTbHOMI
JIESITEIBHOCTH

TCXHOJIOI'MH

3a1a4

JImuHOCTHBIE  PE3ynbTaThl  JIOJDKHBEI
OTpaXkaTh B YaCTH IIEHHOCTH HAYyYHOTO
MIO3HAHUS:

- c(OPMHPOBAHHOCTh MHPOBO33pPEHHS,

COOTBETCTBYIOLIET0  COBPEMEHHOMY
YPOBHIO  Da3BUTHS  HAayKH |
o01ecTBeHHON MPaKTHKH,

OCHOBAaHHOT'O Ha JHaJore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHHE S3BIKOBOM U
YUTATEIbCKOM KYJIBTYpbI KaK CpelcTBa
BSaHMO}IeﬁCTBHH MCXIY JIOAbMU U
[IO3HAHUS MUPa;

MertanpenmeTHele pe3yIbTaThl
JIOJDKHBI ~ OTpaKathb: OBnageHue
YHHBEpCaJIbHBIMU Y4eOHBIMU

MO3HABATEJILHBIMH JICHCTBUSIMH:
B) paboTa ¢ uHpOpMarmei:

- BUaIeTh HABBIKAMH MOJYYCHHUS
nHPOPMAIU U3 HUCTOYHHUKOB PAa3HBIX
THIIOB, CaMOCTOSITEIIFHO

IIP6 5. YMeHue y4MTHIBATH T'DAHHIIBI
NPUMEHEHUS! U3YYEHHBIX (DU3HUECKUX
MOJIETICH: MaTepuaibHas TOYKa,
WHepUualbHas  CHCTEMa  OTCUeTa,
WCANIBHBIA  Ta3; MOJAENH CTPOCHUS
ra3oB, MKHJIKOCTEH U TBEpJBIX Tel,
TOUEYHBIH  JJEKTPUUECKUN  3apsif,
sfepHass MOZENb aToMa, HyKJIOHHAas
MO/JIeITb aTOMHOTO aapa
IIPH peIeHnH (pU3UYecKuX 3a1a4;

I1P6 9. CdopmupoBaHHOCTH
COOCTBEHHOM ITO3HUI[MK 10 OTHOIIEHUIO
K (huzngeckoit nHpOpManuy,
MOJy4aeMoOil M3 pPa3HBIX HCTOYHUKOB,
YMEHHH  HCNOJB30BaTh  LU(pOBbIE
TEXHOJIOTHH Juis MIOUCKA,
CTPYKTYPHUPOBaHHUS, MHTEPHPETALMN U
NPE/ICTaBICHUSI y4eOHOH M Hay4dHO-
NOMYJIIPHOM HMH(MOpPMAaLK; pPa3BUTHE
YMEHHUH KPUTHYECKOTO aHanM3a
moJrygaeMoit nHQOpMaIuu
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OCYLIECTBIISTH HOHCK, aHanus,
CHCTEMATH3AlMI0 W HHTEPIPETALHIO
uHGOPMALMK  Pa3MUYHBIX BHIOB H
(hopM TpeicTaBIICHNS,

- cO3[aBaTh TEKCTBl B Pa3IMYHBIX
dopmarax ¢ y4eTOM Ha3HAYCHHS
UHGOpPMALUKU ¥ LEJIEeBOU ayIUTOPUH,
BEIOMpas  ONTHMAaIBHYIO bopmy
NpECTaBICHIUS M BU3YaJIH3alHN;

- UCIIONB30BAaTh cpencraa
HHPOPMAIMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelICHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpraHU3alHOHHBIX 3a1a4 c
co0itoieHreM TpeOoBaHMH
OPrOHOMHKH, TEXHHUKH 0€30MacHOCTH,
THTHEHBI, pecypcochepexeHus,
NPABOBBIX M 3THYCCKUX HOPM, HOPM
HHPOPMAIMOHHON 0€30MacHOCTH;

- BJIAACTh HaBbIKaMH1 pPaCliO3HaBaHUA U

3aIUTHI nHpopMaIuy,

nH(opMaMOHHO 0e3onacHOCTH

JMYHOCTH
OK 03. JluyHocTHBIE pe3ynbTaThl  IOJKHBI | [IPO 9. CdopMupoBaHHOCTB
[TnanupoBath 1 peann3oBHIBATh OoTpaxaTb B 4YacTH  JIyXOBHO- | COOCTBEHHOW MO3WIMH MO OTHOLICHUIO
COOCTBEHHOE NMPO(ecCHOHANBFHOE | HPAaBCTBCHHOT'O BOCIHTAHHS: K bu3nIecKoit UH(pOPMAIUH,
Y JJMYHOCTHOE Pa3BUTHE, - COCOOHOCTh OLICHUBATH CUTYAIMIO H | MOJTy4yaeMOil M3 pa3HbIX HCTOYHHKOB,
NpeaNPHHIMATENBCKY O NPUHUMATh OCO3HAHHBIC DCIUCHUS, | YMECHHI  HMCHOJNB30BaTh  LUQPOBBIC
JeSTeIbHOCTD B OPHEHTHPYSICh Ha MOPAIBHO- | TEXHOJIOTUH st TIOMCKa,
npogeccroHanbHOH chepe, HpaBCTBEHHBIC HOPMBI | CTPYKTYpPHPOBaHHMS, MHTEPHPETALUH U
UCIIONB30BATh 3HAHUS 110 Y LCHHOCTH; NpelCTaBlIeHUs Y4eOHOH W Hay4dHO-
(hMHAHCOBOM rPaMOTHOCTH B -OCO3HaHHWE  JMYHOTO  BKJaJ B | HONYJSIpHOW WHGOpPMaluu; pa3BUTHE
Pa3IMYHbIX )KU3HEHHBIX MOCTPOEHHE YCTOMYMBOTO OyyIIero; | yMEHHH KPUTHUYECKOTO aHaiM3a
CHUTYaIUSIX MeranpenmeTHble pe3yJbTaThl | HoTydaeMol HH(pOpMaIK

JTOJIKHBI OTpaxaTh: OsnazeHue

YHHBEpCaJIbHBIMU peryJsiTHBHBIMU

JICHCTBUSAMU:

a) cCaMOOpraHH3aLHs:

- CaMOCTOSITENIBHO  OCYIIECTBISTH

M03HABATENbHYIO JeATEIBHOCTB,

BBIBIISITE  NPOOJIEMBI, CTaBHTh H

(hopmyUpoBaTh COOCTBEHHBIE 3aa4H
B 00pa30BaTEeIbHON IEATCIBLHOCTH U
KU3HCHHBIX CUTyalluAX;

- CaMOCTOSTENIbHO COCTaBJATH IUIAH
pemieHuss  MpoOJeMBl € yYETOM
MMEIOIINXCSl PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEMN

U NIPeIIOYTCHHH;

- IaBaTh OLICHKY HOBBIM CHTYAIIUsIM;
croco0cTBOBaTh  (DOPMHUPOBAHUIO U
NPOSIBIICHUIO IIHUPOKOW SPYIHLHMU B
pa3HBIX 00JIACTSX 3HAHUM, NOCTOSHHO
MOBBILIATE CBOM 00Opa30BaTENbHBIA H
KyJbTYPHBII YPOBEHb;

0) cCaMOKOHTPOJIb:

WCTIONB30BaTh MIPHEMBI pe(IeKCHH IS
OLICHKH CHUTYyallud, BbIOOpa BEPHOTO
peLieHus;
- yMeTh

OIICHUBATH PUCKH u
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CBOCBPCMCHHO NPUHUMATh PCIICHUA
10 X CHMXKCHHIO

OK 04.

O¢ddexkTuBHO B3aMMOMICHCTBOBATH
u pabotath B  KOJUICKTHBE H
KOMaH]1e

JIMuHOCTHBIE  PE3ynbTaThl  JIOJDKHEI
OTpakaTh B YAaCTH LIEHHOCTH HAyYHOTO
MO3HAHUS:

-OBJIaJIcBaHHE  HAaBbIKaMH  y4yeOHO-
HCCJIEI0BATEIIbCKOM, IIPOECKTHOMU
U COLIMAIIbHOM eATENbHOCTH;
MertanpenmeTHble pE3yIbTATHI
JIOJDKHBI ~ OTpaXkaTh: OsBnazneHne
YHHUBEPCAIbHBIMH
KOMMYHHUKAaTHBHBIMH JICHCTBUSAMH:

0) coBMeCTHasI IeATEIHHOCTb:

- TNOHMMaTb U MHCIOJb30BATh
IpeuMyIIecTBa KOMaHAHOM

Y MH/IUBULyaIbHON paboThl;

- BbIOMpaTh TEMaTHKy ¥ METOMBI
COBMECTHBIX JCUCTBHUH C Y4Y€TOM
O0IIMX HHTEPECOB U BO3MOXKHOCTEH
Ka)XJIOT0 4JIeHa KOJIEKTHBA;

- TpUHMMATh LEIHM  COBMECTHOU
JIeSTETbHOCTH, OpraHU30BBIBATh
U KOOPIUHHMPOBaTh HAEHUCTBHA IO €€
JIOCTHXKEHUIO: COCTaBJIATh  IUIAH
JIECTBUM, pacOpelesarb pojlu ¢
y4eToM MHEHHUH Y4aCTHHUKOB,
00Cy>/1aTh pe3yJbTaThl COBMECTHOU
paboThl;

-OLIEHUBATh Ka4eCTBO CBOETO BKJIa/a U
KaXI0ro YydJacTHHKa KOMaHABI B
o0Immii pe3ynbTaT 1Mo pa3padoTaHHBIM
KPUTEPHSIM;

-IpeanaraThb HOBEIE MIPOEKTBHI,
OLICHUBATh WJEH C MO3MLHU HOBU3HEI,
OpPUTHMHAJILHOCTH, MPaKTUYECKON
3HaYMMOCTH; KOOPJAUHHPOBAThH
U BBIMOJHATH pPabOTy B YCIOBHSIX
peansHOro, BUPTYaJIBHOTO
u KOMOWHHPOBAHHOTO
B3aUMOJICHCTBUS;

-OCyIIECTBIIATh MTO3UTUBHOE
CTpaTEru4ecKoe MOBEJCHHE
B Pa3IMYHBIX CUTyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpa)keHUE, OBITH
UHHULAATHBHBIM.

OBnagenue YHHUBEpCAIbHBIMU
pEryJIATUBHBIMU AECHCTBUSIMMU:

T') IpuHATHE ce0s U IPYTUX JIOACH:

- NPUHAMATh MOTHBBI M apTyMEHTHI
JIPYTHX monei pu aHanu3e
Pe3yIbTATOB ACSITEIHHOCTH

MP6  10. Osnagenue
paboTath B

c BBITIOJTHEHHEM
COLMANTBHBIX ~ pOJIeil, MIAaHUPOBAThH
paborty TpYIIIb, pauroHaIBEHO
pacmpeiensiTh JeATEIbHOCTh B
HECTaHJAPTHBIX CHTYAaIHsX, aJeKBATHO
OLICHMBaTh  BKJIaJ  KaXIOro W3
YYaCTHHKOB TPYINbl B  pelICHHE
paccMaTpuBaeMO IPOOIIEMBI

YMEHHSMH
rpymnmne
Ppa3INYHBIX

OK 05.

OcCymIecTBIATh YCTHYIO U
MUCbMEHHYI0 KOMMYHHKAIUIO Ha
TOCYZapCTBEHHOM SI3BbIKE
Poccuiickoit @enepanuu ¢ yueTom
ocobenHocTel CoIManbHOTO U
KyJIbTypPHOTO KOHTEKCTa

JImaHOCTHBIE pe3yIbTaThl  JOJIKHBI
OoTpaXatb B 4YaCTH OCTCTUYCCKOIO
BOCITMTaHUSA .

- OCTETUYCCKOC OTHOILICHUC K MUpPY,
BKJIIOYad 3CTCTUKY 6BITa, HAay4YHOTO U

TEXHUYECKOTO TBOPYECTBA, CIIOPTAa,
Tpyna

1 0OIIECTBEHHBIX OTHOIICHHIA;

B obOnactu MaTPUOTUICCKOTO
BOCITUTAHHS TIPOSIBIIATH:

-IICHHOCTHOE OTHOIIICHHE K

I1P6 1. CdhopmMupoBaHHOCTH
IIpeCTaBICHUN o posn
n Mecte (HU3MKH W acTPpOHOMHH B
COBPEMEHHOW Hay4YHOH KapTHHE MHpa,
0 cucteMooOpasyromei poian GU3NKH B
Pa3BUTHH €CTECTBEHHBIX HaYK, TEXHUKU
U COBPEMEHHBIX TEXHOJIOTUIl, O BKIaJe

poccuiickux
n 3apyOeXHBIX YYEHBIX-(H3MKOB B
pasButTue HayKH; HOHUMaHHe

(hU3HYECKON CYIIHOCTH HaOJFOIaeMbIX
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rocy1apCTBEHHBIM CHUMBOJIaM,
UCTOPUYECKOMY U HPUPOJHOMY
HacJeJHI0, NMaMATHHUKaM, TPaJuLusIM
HaponoB  Poccum,  mocTmxeHHAM
Poccun B Hayke, HCKyCCTBe, CIIOpTE,
TEXHOJIOTHSIX U TPYAE;

MertanpenmeTHbie pE3yNbTaThI
JOIDKHBI ~ OTpakatsb: OBnaznenue
YHHBEPCAIbHBIMU

KOMMYHHKATUBHBIMH JACHCTBHAMH:

a) obmieHue:

- OCYLIECTBIISATH KOMMYHHKAalUH BO
Bcex chepax KU3HH;

- pa3BepHYTO U JIOTUYHO H3JIaraTh
CBOIO TOUKY 3peHust
C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

SBJICHUH MHKpOMHpa, MakpoMupa u
Merammpa; MOHMMaHHe ponn
ACTPOHOMHH B HPaKTHYECKOH
JIeSITeJIbHOCTH YeJIOBEeKa U JaibHeHeM
HAay4HO-TEXHUYECKOM DPa3BUTHH, POJIU
¢bu3ukn

B (GOpPMHpPOBaHMH  Kpyrosopa H
(bYHKIHOHAIBHOM IPaMOTHOCTH
YeJoBeKa Ul PELICHHS MPAKTHYECKHX
3a1a4d

OK 07. JlmanoctHBle  pe3ynbTaThl  noipkHEL | [IP6 8. CdopmupoBaHHOCTH yMEHUS
ConeiicTBOBaTh COXPAHEHMIO | OTPaXaTh B YaCTH 3KOJIOTHYECKOTO | NPUMEHSTH IOJMy4YCHHbIC 3HAHUS I
OKpYXKaIoIIeH Cpenbl, | BOCIIMTAHUS: OOBSCHEHUS]  YCJIIOBHH  IPOTCKAaHUS
pecypcocOepexeHHIo, MPUMEHATh | - c(HOPMHPOBAHHOCTH KOJOTHYECKOH | Qu3MUeCKMX SBICHWH B  INpHpoOAE
3HaHWs 00 K3MEHEHHM KJIMMarta, | KyJbTypbl,  I[OHUMaHHE  BIUSHUS | U JUI1  TOPUHATHS — IPAKTHYECKUX
MIPUHITHUIIB] OEpeNIIMBOTO | COLUATBHO-IKOHOMHYECKHX pereHui
MIPOM3BO/JICTBA, 3¢ (QEKTUBHO | MPOIECCOB HAa COCTOSHUE MPHUPOIHOH | B MIOBCETHEBHOM KHU3HU Ui
JeficTBOBaTh B  UYPE3BBIYAMHBIX | M COIHMAJIBHON CpeIbl, OCO3HAHHE | obecredeHus 0e301acHOCTH pu
CUTYyalHsX. r1100a71bHOTO Xapaktepa | oOparieHHu ¢ OBITOBBIMH IpHOOpaMu 1
9KOJIOTUUECKHX MPoOJIeM; TEXHUYECKUMU ycTpoiicTBaMu,
- IUIAHUPOBaHWE W OCYIIECTBICHUE | COXPAHEHHS 3[0POBbS M COONIOICHUS
JEWCTBUH B OKpY)KaloIlell cpexe Ha | HOPM OKOJOTHYECKOTO TOBEACHHUS B
OCHOBE 3HaHHs IeJed YCTOHUYMBOTO | OKpYXaloIleH  cpene;  IOHHMaHHE
Pa3BUTHS YEIOBEUECTBA; HEOOXOANMOCTH MIPUMEHCHHS
aKTUBHOE  HENPUATHE  JCUCTBHUH, | JOCTIKCHHH (QHU3UKH W TEXHOJOTHH
NPUHOCAIIMX ~ BPEA  OKPYXKaloIeH | ams pannoHaIbHOTO
cpene MPUPOAONOIH30BAHUS
K 11.1. - HUCIMOJNb30BaTh (hM3MYECKUE 3aKOHBI
OcymiecTBisITh cO0p, 00paboOTKy U npu  aHanuse  MHQOpMauMu i
aHaJIu3 I/IH(bOpMaHI/II/I IS MMPOCKTUPOBAHUA 6a3 JJAHHBIX;

MPOEKTUPOBAHUSI 0a3 JaHHBIX

- YMETh OCYHIECTBJIATH OOpabOTKy
aHanu3 JIAHHEIX, UCTIONB3Ys
(U3UYECKYI0 CYNIHOCTh SIBJICHUH W
bu3nUYecKkue 3aKOHbI IPUPOIBI;

- YMETh IO0JIb30BAThCS COBPEMEHHBIMH
¢bu3nyeckuMu nTpuboOpaMu JUis aHaAU3a
nHpOpManuu 0a3bl MAHHBIX, a TaKKe
Jutst c6opa M 00pabOTKH JaHHBIX.

IIK 11.2. — YMEThb COCTaBJSATH 0a3y JIaHHBIX,
HpoeKTI/IpOBaTL 6agy IAHHBIX Ha HMCIIOJIb3Y s cbmlxmecm/le 3aKOHBI JIJIA
OCHOBE  aHAIM3a  IPeAMETHOI aHaIM3a NpeMETHOH 001acTH;
N Sp— — YMETh HCIOJB30BATH  PA3JIMYHBIC
¢busnueckue MOJIENHU ISt
MIPOEKTHPOBaHNUS 0a3 TaHHBIX;
— YMETh aHaJIW3UPOBATh o0nacTh
IpeaMeTa COCTaBlIeHUs 0a3 JaHHBIX C
y4eToM (PU3MUECKUX SIBICHHH.
— yMeTb MHCIOJIb30BATh COBPEMEHHOE
¢m3uyeckoe  oOOpymOBaHHE — TpH
COCTaBJICHUH 0a3bl TaHHBIX.
IIK 11.3. — yMeTh pa3pabarsiBaTh 0a3bl JaHHBIX,
PaspabateiBaTh  OOBEKTHI  0asbl ONMHpasCch Ha (PUIUICCKYIO CYITHOCTH
JaHHBIX B  COOTBETCTBHH  C npeMeTHOT obacTu;
pe3yIbTATAMH S— — YMETh HCIOJB30BAaTh COBPEMEHHBIC

¢u3ngecKne MOICNH TIPH  aHAJIH3e
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MpeIMETHON 00J1aCTH

MpeIMETHOW o0macTu 0a3bl JaHHBIX, a
TaKke Ul pa3paboTku oOBEKTOB 0a3
JIAHHBIX;

— yMeTh MPOTHO3UPOBATH PE3yJIbTAT Ha
OCHOBE H3BECTHBIX HCXOIHBIX
3HAYCHUH  WCIONB3Ys  Pas3iHYHBIC
(u3nYecKrue MO U 3aKOHBI;

— yMeTh 00pabaTeiBaTh HH(POPMAIIHIO
UCIIONB3Ysl COBPEMEHHbIE (pH3NUecKUe
3aKOHBI U SBJICHHUSI.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

Buj yueOHoit padoThl

Oobvem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 117
O06s13aTesibHAs ayIUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 117
OcHOBHOe€ coJepKaHue
B TOM YHCJIE:
TEOPETUIECKOE O0yUCHUE 24
MPAKTUYECKHUE 3aHATUS 24
J1a00paTOPHBIE 3aHIATHS 23
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJIePsKAHME
B TOM YHCJIE:
TEOPETHYECKOE 00yUCHHE 15
IIPAKTHYECKUE 3aHATHS 15
J1a00paTOPHBIE 3aHIATHS 15
IIpome:xkyTouyHasi arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) 1

CamocTosiTe/ibHasi padoTa 00y4yaouerocs

KoncyabTanmum
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2.2. KajleH1apHO-TEeMAaTHYEeCKHUI MJIaH U coJepkaHue yueOHoi nuciumiuabl PU3UKA

HaumenoBanue pa3iejioB U

TeM

Conep:xxaHue y4eOHOTo MaTepHuaja (OCHOBHOE M MPO()eCcCHOHAIbHO-OPHEHTHPOBAHHOE COJlep:KaHNe),
JabopaTopHble PaGoThl H NPAKTHYECKHUE 3aHATHS, NIPUKJIATHONH MOy (IPH HATHYUH)

OoBeM
JacoB

Dopmupy
eMble
KOMIIeTeH
HHA

Yyeonas
Hexeas

1

4

Pa3nen 1. ®usuka 1 METOBI

HAYYHOI'O IMMO3HAHU A

Tema 1.1
Bsenenue

®dusuka - Hayka o npupoje. HayuHsle MeTO/1bI O3HAHUS OKPYXKAIOILIero Mupa. Ponb skcriepuMenTa u Teopuu B
Iporecce TO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (u3uke. MoaenpoBaHue pU3NYECKUX SIBICHUH U IIPOLECCOB.
Hayunsle runore3sl. @usnyeckre 3aKOHbI ¥ TEOpHH. [ paHUIBI IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHImI
cootBeTcTBUsL. POk 1 MecTo (u3MKH B POPMUPOBAHUH COBPEMEHHON HAYYHOH KapTHHBI MHUpPa, B TPAKTHUECKOI
JIeSITeIbHOCTH JIFOJeH

IIpakTHyeckoe 3anaTHE: OnpeneneHue NOrpemHocTeil GU3NUSCKUX U3MEepeHUi

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

OK 03
OK 05

HpO(l)eCCl/IOHaJILHO-Opl/IeHTHpOB3HHO€ coJIep:kaHue

Paszgen 2. Mexanuka

Tema 2.1
Kunemartnka

Copep:xaHue yueOHOI0 MaTepHaJia:

MexaHnyeckoe JBHXXCHHC. OTHOCHUTEILHOCTh MEXAHUYECKOTO JBUXKCHUS. CucrTeMa OTCUETA. TpaeKTopm].
Ilepememienue, cKOpocThb (CpeaHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MATePUAIbLHON TOUKH, UX
MIPOEKIIMH Ha OCU CUCTEMBI KoopAuHaT. CIoXeHHue epeMeIleHni 1 CII0KeHUE CKopocTeil. PaBHOMepHOE 1
PaBHOYCKOPEHHOE IPSMOJIMHEHHOE ABIKEeHHE. | padky 3aBUCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH 1
MepeMeIeHIs] MAaTepHATEHON TOYKH OT BPEMEHH.

IIpakTHyeckoe 3aHsATHE:

W3mepenne MrHOBEHHO ckopocTH. VccnenoBaHe COOTHOIEHNS MY Iy TSIMH, IPOHACHHBIMH TEJIOM 32
TIOCJIE/I0BATEINILHBIE PABHBIC TPOMEXKYTKH BPEMEHH NP PAaBHOYCKOPEHHOM JIBIDKCHUH C HAYaJIbHON CKOPOCTBIO,
paBHOH HYJIIO.

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

Coaep:xanue yue0HOro MaTepuaJa:

CBoOonHOe masieHne. Y CKOpeHne cBoOOIHOTO naieHus. KpuBonuHeliHOe ABIKeHHE. [BMKeHHEe MaTepruaIbHON
TOYKH IO OKPY>KHOCTH C TIOCTOSIHHOH T10 MOZYJIIO CKOPOCTHIO. YTIIOBast CKOPOCTh, IMHEHHAs: CKOpPOcTh. [lepron u
gacrorta oOpamieHus. LleHTpocTpeMuTenbHOe yckopeHne. TexHIdecKkue yCTpoHCTBa U IPaKTHIECKOe TPUMEHEHHUE:
CITUJOMETP, IBMIKCHHE CHAPSIJIOB, IIETTHBIE U PeMEHHBIE TTepeaadn

IIpakTHYeckoe 3aHATHE:
W3ydenne OBIKEHUS ITapUKa B BSI3KOH KHUJIKOCTH. V3ydueHne IBMKEHHUS Tela, OPOIICHHOTO TOPH30HTAIIFHO

JladopaTopHoe 3ansitue: KpuBOIMHEHHOE W BpalllaTelbHOE JBIKEHUE.

Tema 2.2.
Jnnamuka

Conep:xanue y4eOHOr0 MaTepHaJia:

IIpunuun otHocutensHOCTH ["anunes. IlepBelii 3akoH HetoToHa. MHepuuanbHble cucteMel oTcuera. Macca Tena.
Cuna. IIpuanmn cynepno3unnu cui. Bropoit 3akor HeioToHA 17151 MaTepHalbHON TOYKH B MHEPIIHAIBHON CHCTEME
otcuera (MCO). Tperuii 3akoH HptoTOHA /11 MaTepHATBHBIX TOYEK. 3aKOH BCEMUPHOTO TATOTeHMsI. Criia TSHKECTH.
ITepBas kocmuueckast ckopocth. Cuna ynpyroctu. 3akoH ['yka.

OK 01
OK 02
OK 04
OK 05
OK 07
K -11.1
IK-11.2
IK-11.3
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IIpakTuyeckoe 3aHsATHE:
Wzydenne aBmxeHs OpycKa 10 HaKJIOHHOH IIOCKOCTH O JEHCTBUEM HECKOIBKUX CHIL.

JlaGopaTopHoe 3ansitue: «OmnpeneneHne KodQQUIUEHTa YIIPYTOCTH CTAIBHOMN MPYKUHBD)

Copep:xaHue y4eOHOT0 MaTepHaJia:

Bec Tena. Tpenne. Buasl TpeHns (okos, CKoibkeHus, kauenns). Cruia tpeHus. Cyxoe Tpenue. Cria TpeHUs
CKOJIBXCHHMS U cuiia TpeHus nokos. KoadduuueHnT tperns. Cuiia CONpOTUBICHUS IPH ABWKCHUH TeJNA B )KUIKOCTH
win rase. [loctynaTenpHoe U BpalaTeabHOE ABHKEHHE aOCOIIOTHO TBEPAOro Tesia. MOMEHT CHIIBI OTHOCHTEIBHO
ocu Bpamienus. [lnedo cuibl. YcnoBust paBHoBecus TBepaoro Tena B MICO. TexHudeckue ycTpoiicTBa n
MPaKTHYECKOEe NPUMEHEHHUE: MTOIIIUITHUKH, JIBUKEHHE HCKYCCTBEHHBIX CITyTHUKOB

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

JladopaTopHoe 3ansitue: lccnenoBaHue yCcaoBHiA paBHOBECHS TBEPOIO TeJa, UMEIOIIET0 OCh BpaIlleHUs

Tema 2.3.
3aKOHbI COXpaHEHHS B
MEXaHHKE

Coaep:xanue yueOHOro MaTepuaJa:

Mexanunueckas pabota ¥ MOINHOCTh. KuHermueckas »Heprus. [loTeHIMaNbHAs 3HEPrUs. 3aKOH COXPaHCHHS
MexXaHHYecKod oHepruu. PaboTa CHIIBI TSDKECTH M CHIBI YIpyroctd. IIpuMeHeHHe 3aKOHOB COXpaHEHHUSI.
Hcnonp30BaHue 3aKOHOB MEXAHHMKH JJIs1 OOBSICHEHUS IBM)KCHUS HEOECHBIX TNl M JJIS Pa3BUTHA KOCMHYECKUX
HCCIICAOBAHUN, TPAaHUIBl TPUMEHUMOCTH KIIACCHYECKOW MEXaHWKH. VMITylsC MaTepuanbHOW TOYKH (Tena),
CHCTEMBI MaTepHANBHBIX TOUYEK. IMITyNbC CHIIBI M W3MCHCHHE UMITYJIbCa Tela. 3aKOH COXPaHCHHs WMIYJIbca B
HNCO. PeakTuBHOE IBHKEHHUE.

IIpakTHyeckoe 3aHsATHE:

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

TexHn4eckue ycTpoicTBa M HPaKTHYECKOE IPUMEHEHHE: BOJOMET, KONEp, NPYKUHHBIA IMHUCTOJET, ABMKEHHE
HNCKYCCTBCHHBIX CITYTHHUKOB M PAaKET.

JlabopaTopHoe 3ansitue: «OrmpeneneHre CKOPOCTH NOJAETA MyJI»

Coaep:xanue yue0HOro MaTepuaJa:

Pabora cubl. MomHocTs cnnbl. KuaeTH4eckas sHeprust MaTepuaibHOH ToukH. Teopema 00 M3MEHEeHNH
KuHeTH4Yecko 3Heprun. Ilorennuansaas sueprus. [loTeHInansHast SHEPIrus ynpyro AeOpMUPOBAHHON MPY>KUHBL.
[otennuansHas YHEPTUSA Tea BOIM3K NOBepXHOCTH 3eMin. [loTeHManpHbIe U He MOTEHIIHATbHBIE CHIIBI. CBS3b
paboThHI HE MOTEHIUAIBHBIX CHJI C H3MEHEHHEM MEXaHHYECKOH YHEPTUH CUCTEMBI Tel. 3aKOH COXPaHEHUs
MEXaHUUYECKOHU dHEpPTUU. YIpPyTrue U Heynpyrue CTOJKHOBEHUS

IIpakTHYeckoe 3aHATHE:
Wcnonp3oBadne 3aKOHOB MEXaHUKH JUIA 00BsICHEHUS JABHXXCHUSA HEOECHBIX TE U JUIA pa3sBUTUA KOCMHUYCCKUX
I/ICCJ'ICJIOBaHI/II\/'I, T'paHUIBI IPUMEHUMOCTHU KJIaCCUYCCKON MEXaHHKH. I/IMI/ITaI_H/IH HCBCCOMOCTH

JlaGopaTopHoe 3ansiTue: VccienoBanue CBsi3u pabOTHI CUIIBI C I3MEHEHHEM MEXaHHYEeCKO# QJHEPruH Teja Ha
IIpUMEpPE PACTSHKEHUSA PE3UHOBOTO KIyTa

Pa3gen 3. Mouieky/isipHas (pu3uka M TepMOIMHAMHMKA

Tema 2.1.
OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU TeOpuun

Coaep:xanue yue0OHOro MaTepuaJa:

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUIECKOM TEOPHH U HX ONBITHOE 000CHOBaHNE. bpOoyHOBCKOE ABHKCHHE.
Huddys3usa. Xapakrep IBIKESHUS U B3aUMOICHUCTBUS YaCcTHII BenlecTBa. MOIeTTN CTPOCHHUS Ta30B, KUAKOCTEH U
TBEPBIX T ¥ 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pazMepsl Mosiekyin. KonmnuecTo

OK 01
OK 02
OK 03

14




semectBa. [locrosinnas ABoranpo. TemmoBoe papHoBecue. Temneparypa u ee usmepenue. llkana temnepartyp
Henbcus. Monens uneansHoro raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KHHETHYECKOW TEOPHH HACATBHOTO Ta3a.
AOcommoTHas TeMIiepaTypa Kak Mepa cpeiHel KHHETUIEeCKOW YHEPTHH TEIIIOBOTO JABM)KEHUS JacThIl ra3a. [llkama
temneparyp KenbBuna.

IIpakTnueckoe 3anaTHe: l3MepeHue Macchl BO3AyXa KJIACCHOM KOMHATE.

JlaGopaTopHoe 3aHsaTHE: 113yucHue M306apHOro Ipoliecca B rase

Coaep:xanue yueOHOro MaTepuaJa:

I"azoBrie 3akoHbl. YpaBHeHne Menpeneena -Kianeiipona. 3akon Jlansrona. M3ompolieccsl B uaeadbHOM ra3e ¢
MTOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I paduyeckoe mpeicTaBieHHE U30IPOIIECCOB: U30TEPMa, H30X0pa, H300apa.
TexHUUECKHe YCTPOUCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp

IIpakTHueckoe 3ansTHe: lccienoBaHue 3aBUCHMOCTH MEX/TY TapaMETPaMU COCTOSIHUSI Pa3peIKSHHOT0 ra3a

JladopaTopHoe 3ansaTHe: OmnpenelieHUe MOJISIPHOH MacChl ra3a

[N

Tema 3.2.
OCHOBHI TePMOTUTHAMUKA

Coaep:xanue yueOHOro MaTepuaJa:

Buytpennsis sneprus. Padora u termonepenada. KonnmaecTBo TemmoTel. Y paBHeHHE TEIIOBOTO OanaHca. [lepBoe
HadJajo TePMOIMHAMHKH. AIrabaTHeIN nponecc. Bropoe Hadano TepmommHamuku. TerntoBeie npurarend. KI1J]
TerioBoro nBuratens. OxpaHa mpupoasl. TepMonuHaMudeckas cructeMa. BHyTpeHHSS dHepTUs
TEPMOJAUHAMHYCCKON CHCTEMBI M CIIOCOOBI e¢ m3MeHeHus. KoMuuecTBO TeIIOTh ¥ paboTa. BHyTpeHHsIsI sHeprus
0JIHOATOMHOTO HJIeaJbHOTO Ta3a. Buabl Temnonepenayu: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUeHHE. Y AenbHas
TEIUIOEMKOCTh BeliecTBa. KomruecTBO TEIUIOTHI MpH Teruionepenaue. [loustre 06 aquadbaTHoM mporiecce. [lepBoiit
3aKOH TepMOArHAMUKH. [[puMeHeHrE TIePBOro 3aKOHa TEPMOIUHAMUKH K H3ompoleccaM. [ paduueckas
MHTEpIIpeTanus padoThI rasa.

HpaKTuquKoe 3aHSATHE: 3aKOHbI TCPMOJMHAMUKU.

JladopaTopHoe 3ansaTHe: «OnpeeneHne yaeabHON TEIUIOEMKOCTH TBEPIOTO TEay

Copnep:xxaHue y4eOHOT0 MaTepHaJja:

Bropoii 3akoH TepMoauHaMuky. HeobpaTuMocTh npoiieccoB B pupoe. TertoBsle MamuHbL. [IpuHIHUIE qeicTBUS
TEIUIOBBIX MalluH. [IpeoOpazoBaHust SHEPrUK B TEIUIOBBIX MaluHax. KoadduuuneHT noae3Horo aeHcTBUs TEIIOBOM
MmamuHbL. [{uka KapHo 1 ero koaddummenT nonezHoro n1eicTBrs. DKOIOTHUECKHE POOIEMBI TEIIOIHEPT €THKH.
TexHW4ecKHe yCcTpOWCTBA M MPAaKTHYECKOE NPUMEHEHNE: IBUTaTe)lb BHYyTPEHHETO CTOPaHUsl, OBITOBOM
XOJOJAUIbHUK, KOHIULIMOHEP

HpaKanecxoe 3aHATHE: 3aKOHBI TEPMOJUHAMUKU.

JlabopaTopHoe 3ansitue: lI3yueHue U30XOpPHOrO Mpolecca B ra3ax

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

Copep:xaHue y4eOHOI0 MaTepHaJia:

ITapooOpasoBanue u koHAeHCcanus. Vicnapenue u kuneHne. AGCOIOTHAS U OTHOCUTENbHAS BIaXKHOCTh BO3TyXa.
Hacrlmennslit map. Y aeiapHas TemoTa napooopa3oBaHus. 3aBUCUMOCTD TEMIIEPATYPhl KUIICHHS OT JaBICHHS.
Tsepmoe teno. Kpucrannuueckue n amopdHbie Tena. AHU30TPOIHSI CBOWCTB KPUCTAIIOB. JKUAKUE KPUCTAIIIBI.
CoBpemeHHbIE MaTepHaibl. [InaBnenue n KpuctTauM3anus. Y enbHas TeIioTa mwiaBneHus. Cyomumanus.
YpaBHeHHE TEIUIOBOTO OaaHca

IpakTHyeckoe 3ausTie: 1E€XHUYECKUE YCTPONUCTBA U PAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH ITOJIyYEHUSI COBPEMEHHBIX MAaTE€pPUasIOB, B TOM YHUCIIE
HAaHOMAaTepPHAJIOB, U HAHOTEXHOJIOTHH

OK 04
OK 05
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JlaGopaTopHoe 3ansitne: OnpejeneHne BIAKHOCTH BO3AyXa

IIpodeccuoHaILHO-OPUEHTHPOBAHHOE CO/Iep:KaHHe

Paznen 4. DiiekTpoagnHaMuka

Tema 4.1. Copep:xanue yueOHOr0 MaTepHaJa:
OnekTpocraTrka OnexTpu3anys Ten. DIEKTPUUIECKU 3apsi. [lBa BUIa IEKTPUIECKHUX 3apsioB. [IpoBOIHNKY, IUAIEKTPUKH U

MOJTYTPOBOJHHUKH. 3aKOH COXPaHEHHs AIICKTPHUYECKOTO 3apana. BzanmoneiicTsue 3apsinos. 3akoH Kymnona.
ToueuHsIit 3NEKTpUIECKUil 3aps. DIEKTpUIecKoe noje. HampsskeHHOCTB 3K TpUIecKoro mois. [Ipuannn
CYNEPIO3ULNH IEKTPUIECKHX MoNel. JIMHNN HaITPSKEHHOCTH DIIEKTPUYIECKOTO TOJIS.
IIpakTHyeckoe 3aHATHE: SIEKTPOCTATHYECKOE MOJIE
JlaGopaTopHoe 3aHsATHE: «I3yueHNE 2IEKTPOCTATUUECKOTO OIS
Copep:xanue y4eOHOr0 MaTepHaJia:
Pabota cun anexrpocrarudeckoro mnois. [lorenuan. Paznocts noreHnuanos. [IpoBOIHUKY U JU3IEKTPUKH B
ANEKTPOCTATUYECKOM MoJIe. [IdaeKTpruuecKas IPOHUIAEMOCTb. DJIeKTpoeMKocTh. KonneHcaTop. DIeKTpOoeMKOCTh
IUIOCKOTO KOHJIeHcaTopa. DHEPrusl 3apsbKeHHOr0 KOHIEHcaTopa
IpakTnyeckoe 3anaTHe: l3MepeHHe 3IEKTPOEMKOCTH KOHIEHCATOpa. TeXHNYECKHEe YCTPOMCTBA U MPAKTHIECKOE
IIPUMEHEHHUE: 3IEKTPOCKOIL, 3JIEKTPOMETP, FMEKTPOCTaTHUECKas 3aIUTa, 3a3eMIICHUE AIICKTPOIIPHOOPOB,
KOHJICHCATOp, KOMUPOBAJIbHBIN aNiapar, CTPyHHbII IPUHTED.
JlaGopatopHoe 3ansiTHe: «/ccnenoBaHue napaMeTpoB MIOCKOTO KOHIEHCATOPA.

Tema 4.2. Coaep:xanue yueOHOro MaTepuaJa:

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

3JIeKTpUYECKUil TOK. TOKHU B
Ppa3JIMYHBbIX Cpeaax

ToK. Hanpsbxenue. 3akon OMa i ydacTka [eny. DJIeKTpUYecKoe CONPOTUBIICHHE. Y AeTIbHOE COIIPOTHUBIICHUE
BemiectBa. [locnenoBarenpHOE, MapanieabHOE, CMEIIaHHOE COSANHEHHE TPOBOIHIKOB. PaboTa afeKTpuiaeckoro
ToKa. 3akoH J[xoyss -JIeHna. MoIHOCTh 3MeKTPUYECKOTro TOKa. DIEKTPOABHKYIIAs CHJIa M BHyTPEHHEE
COTNPOTHBJICHNE UCTOYHHKA TOKA. 3akoH OMa JJis TOJTHOM (3aMKHYTOM) aiieKTpruieckoii rienu. Kopotkoe
3aMBIKaHUE.

IIpakTHyeckoe 3aHsTHE:
TexHn4eckue ycTpoHCcTBa M MPAKTHIECKOE IPUMEHEHUE: aMIIEPMETP, BOJIILTMETP, PEOCTAT, NCTOYHUKH TOKa,
QJIEKTPOHArpeBaTelIbHble MPUOOPHI, JIEKTPOOCBETUTEIbHBIC IIPHOOPHI, TEPMOMETP COIPOTHBIICHHUSL.

JlaGopaTopHoe 3aHsiTHe: V3yueHne CMEIIaHHOTO COETMHEHHS PE3UCTOPOB.

Coaep:xanue yue0HOro MaTepuaJa:

DJeKTpOHHAs! IPOBOANMOCTB TBEP/IBIX METAIIIOB. 3aBUCHMOCTH COIIPOTHUBIICHHSI METAJUIOB OT TEMIEPATYPHI.
CBepXIpoBOAMMOCT. DIEKTPHUYECKUI TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX Iy4IKOB. [10TympoBOgHUKH.
CoOcTBeHHAs M MPUMECHAs TPOBOANMOCTH IOJTyTIPOBOAHNKOB. CBOMCTBA p-N-miepexoa. [1oaynpoBoHIKOBEIE
IpUOOPEIL.

IIpakTHYeckoe 3aHATHE:
TexHuueckue yCTpOUCTBa U IMPAKTHUECKOE MPUMEHEHNE: BAKYYMHBIH U0, TEPMUCTOPHI U POTOPE3NUCTOPHI,
HOHprOBO}IHI/IKOBHﬁ JAUO0, raJIbBAaHUKA

JlaGoparopHoe 3ausiTue: M3sMepeHue 3JeKTPOABHKYILEH CHIBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO
COITPOTUBJICHUSA

Conep:xaHue yueGHOro MaTepuaja:

OK 01
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DNEKTPUUECKUN TOK B pACTBOPAX M pacIuiaBax dJICKTPOIUTOB. DIEKTPOJUTHICCKAS TUCCOMAIINS. DIEKTPOIIH3.
DNeKTpUUecKuii TOK B ra3zax. CaMOCTOSTENbHBINA U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [Tnazma

IIpakTHyeckoe 3aHATHE: DIEKTPUUECKHH TOK € cpeliax 1
JlaGopatopHoe 3ansiTne: OnpezeneHue noctossHHoi Papanes 1
2-ii cemecTp 51
Tema 4.3. Copep:xaHue y4eOHOT0 MaTepHaJia: 1 OK 01
MarsuTHoe ToJIe. [TocTossHHBIE MarHUTHI. B3anMozaelicTBHE NOCTOSIHHBIX MAarHUTOB. MaruuTHoe nose. BeKTop MarHuTHON MHAYKLUU. OK 02
DNeKTpOMarHuTHAS [IpuHuMn cyneprno3uuuy MarHuTHBIX 1ojel. JINHUKM MarHUTHON MHAYKIuu. KapTuHa JIMHUN MarHUTHOW HHAYKLUH OK 03
WHTYKIUS OJIL IOCTOSIHHBIX MarHUTOB. MarHUTHOE TI0JIE TPOBOAHMKA ¢ TOKOM. KapTuHa nuHUN MHAYKIIMKA MarHUTHOTO TTOJIS OK 04
JUTHHHOTO TIPSIMOTO TIPOBOIHHUKA M 3aMKHYTOTO KOJIBIIEBOTO IIPOBOIHHKA, KATYIIKH ¢ TOKoM. OmbIT Dpcrena. OK 05
B3anmopeiicTBue npoBoiHUKOB ¢ TOKOM. Crila AMriepa, ee MOJyJIb U HallpaBJICHHUE. OK 07
IMpakTnyeckoe 3ansitue: TexHUYECKHE YCTPOMCTBA M NPAKTHUECKOE MPHUMEHEHHE: MOCTOSIHHBIE MAarHUTBHI, 1
QJICKTPOMAIrHUTEL. I/I3yquI/Ie MAardmMTHOIO ITOJIA KaTYIIKKU C TOKOM.
JlaGopaTopHoe 3ansiTHe: «OmnpeeneHne ropu30HTaILHON COCTABIAIOMIEH HAPSDKEHHOCTH MarHUTHOTO TT0JIS 1
3emim»
Conep:xanue yueoHoro marepuana: Cuna Jlopenua, ee MOAyJb U HanpaBlieHUe. J[BryKeHUE 3apsHKEHHOM YacTHUIIBI 1
B OJTHOPOJJHOM MarHuTHOM noJje. Padora cuibl JlopeHna.
IIpakTHyeckoe 3anATHE: TEXHUYECKUE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: YCKOPHUTEIH JIEMEHTAPHBIX 1
YaCTHIL
JlaGopaTopHoe 3ansiThe: lccnenoBaHue AeCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM 1
Coaep:xanue yueOHOro MaTepuaJa: 1
SIBneHne 3eKTpoMarHuTHONH MHAYKIHHU. [I0TOK BEKTOpa MarHUTHOW MHAYKIMA. DJIEKTPOABIKYIIAst CHIIa
MHIIYKIWH. 3aKOH 3JIeKTpOoMarHnTHOH nHAyKinK dapaznes. BuxpeBoe anekTpryeckoe mose. DIMeKTPOABIKYIIAs
CHJIa MHIYKIWH B IPOBOJIHUKE, IBIDKYIIIEMCSI ITOCTYATENFHO B OJTHOPOIHOM MarHUTHOM rose. [1pasuio Jlenna.
IIpakTHueckoe 3aHaTHe: TeXHUUECKHE YCTPONHCTBA M IPAKTHIECKOE NPUMEHEHHUE: MICKTPOIBUIATEIb. 1
JlaGopaTopHoe 3aHsiTHe: HM3yYCHHE SIBIICHUE AJICKTPOMArHUTHON WHITyKIINU 1
Copep:xaHue y4eOHOI0 MaTepHaJia: 1
I/IH}:[yKTI/IBHOCTI). SIBnmenHue CaMOMHOYKIHH. BHGKTpO}IBI/I)KyHIaH cuJjia CaMOMHAYKIIHH. 3Hepr1/1;1 MAar"HuTHOTO I10JIA
KaTyIIKU C TOKOM. DJIEKTPOMAarHUTHOE TOJie
IIpakTHyeckoe 3aHsTHE: TeXHUYECKUE YCTPOWCTBA U MPAKTHYECKOE MPUMEHEHNE: HHIYKIIMOHHAS IeYb 1
JlaGopaTopHoe 3ansitue: «OnpeneneHne HHAYKTUBHOCTH COJICHOUIa» 1
Pazgen S. Kosie6aHust 1 BOJIHBI
Tema S.1. IIpodeccuonanbHO-OPHEHTUPOBAHHOE COJEPKAHUE
Mexanunueckue u Copep:xaHue yueOHOI0 MaTepHaJia: 1 OK 01
3JIEKTPOMAarHUTHEIE KonebarenpHast cuctema. CBOOOAHBIE MeXaHUIeCcKHe Koliebanus. ['apmornueckue konebanus. [lepuon, yactora, OK 02
KoeOaHus ammmutyaa u (asa konedanuit. [IpyXuHHBIN MasTHUK. MaTeMaTHIecKuid MasTHUK. Y paBHEHNE TAPMOHUIECKUX OK 04
konebanuii. [IpeBpamienue sHepruy Npu rapMoHNYecKkux Kojebanmsx. KonebareapHblil KoHTYp. CBOOOIHBIE OK 05
3JIEKTPOMAarHUTHBIE KOJIEOaHUS B HCAIEHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEX/ITy MEXaHUIECKUMU U OK 07
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3JIEKTPOMAarHUTHRIMH KoJieOanussmMu. @opmyina Tomcona. 3aKOH COXpaHEHUS SHEPTUH B HIeaTbHOM KOJIe0aTeIIbHOM K -11.1
KOHTYpE. I1K-11.2
IIpakTHyeckoe 3ansTHE: VccneqoBaHue 3aBUCUMOCTH ITEPUOJIa MaJlbIX KoJeOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH I1K-11.3
U MacChl Ipy3a.
JlaGopaTopHoe 3aHsiTHe. «MaTeMaTHYeCKUN MASTHUK
Copep:xanue y4eOHOr0 MaTepHaJia: 6
[IpexncraBnenue o 3atyxaromux Kojaebanusx. BeiHykaeHHbIe MexaHn4ecKue konebanus. Pezonanc. BeiHyxeHHbIe
9JIEKTpOMarHuTHele Konebanus. [lepemenHbli Tok. CHHYCOMIAIbHBIN TEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYZHOE U ACHCTBYIOIIee 3HAUCHNE CHJIBI TOKa U HampspkeHus. Tpancopmarop. [IponsBoactso,
nepesada v MOTpeOIeHUE 3IEKTPUIECKON SHEPTUH. DKOJOTHIECKUE PUCKH ITPU MPOU3BOJCTBE IIEKTPHUIECKOM
sHeprur. KynpTypa ucronb30BaHNs 31€KTPOIHEPTUH B IOBCETHEBHOMN JKU3HU
IIpakTnueckoe 3ansTHEe: TeXHUUECKHUE YCTPOMCTBA U NPAKTUUECKOE IPUMEHEHUE: IEKTPUUECKUNA 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKa, JINHUH JIEKTporepeiayd
JlaGopaTopHoe 3aHsiTHe: lccienoBaHHue MEPEMEHHOTO TOKA B IIEMH U3 TIOCIIEI0BATEIHHO COSIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U Pe3nucTopa
Tema 5.2. IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COJIep:KaHHe
MexaHnueckue u Copep:xaHue y4eOHOI0 MaTepHaJia: 7
DJIEKTPOMArHUTHEIE BOJIHBL | MexaHn4eckue BOJHBI, ycJIoBUsA pacnpocTpanenus. [lepuon. CkopocTs pacipocTpaHeHus U JJIHHA BOJIHBL.
[Nonepeunsle n MpoxoIbHBEIE BOIHBL. MHTEpdepeHys 1 qudpakuus MeXaHHIeCKUX BOJIH. 3BYK. CKOpPOCTh 3ByKa.
I'poMxocTs 3ByKa. Bricora Tona. TemOp 3ByKa.
IIpakTHyeckoe 3aHATHe: TeXHUUECKHE YCTPOHCTBA M IPAKTHIECKOE MPHUMEHEHHUE: My3bIKaJIbHbIE HHCTPYMCHTHI,
YJIBTPa3BYKOBAsl IMArHOCTHKA B TEXHUKE M MEJIUIIMHE.
JlaGopaTopHoe 3ansiTHe: «OnpeencHne CKOPOCTH 3BYKOBBIX BOJIH)
Coaep:xanue yueOHOro MaTepuaJa: 8
OJeKTpOMarHuTHEIE BOIHBL. Y CIIOBHS U3Iy4EHHUS 3JCKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTanus Bektopos E, B,
V B 3IEKTPOMAarHUTHOH BosiHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPayKE€HHE, TIPEIOMIICHHE, TTOIAPH3aIys,
mudpakuus, uarepdepenius. CKOpoCcTb IEeKTPOMAarHUTHBIX BoH. 11Ikana anekTpoMarHuTHBIX BOJH. [IprMeHeHue
AJIEKTPOMAarHUTHBIX BOJH B TeXHUKE U ObITY. [IpHHIMITBI panOCBSI3U U TeNeBUACHH. Paguonokarus.
OJIeKTpOMarHuTHOE 3arpsI3HEHNE OKPYXKAroIei cpeibl
IIpakTHyeckoe 3aHATHE: TEXHWYECKHE YCTPONHCTBA M IPAKTHYECKOE IPIMEHEHHUE: pajap, paauoNpUEMHIK,
TEJIEeBH30D, aHTeHHA, TenedoH, CBY-neus.
JlaGopaTopHoe 3aHAITHE: «3JIEKTPOMArHUTHBIE BOIHBD»
Tema 5.3. I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacipocTpaHeHHe CBETa B 0qHOPOoAHOH cpee. JIyu cBeta. Toueunsrit OK 01 9
Ontuka UCTOYHMK cBeTa. OTpaskeHne cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHUH B INIOCKOM 3€pKaJle. OK 02
[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOGCOIOTHBIN 1OKa3aTelb npejxomieHus. [lonHoe BHyTpeHHEe OK 04
oTpaxkeHue. IIpeaenbHbIil yroy NOIHOTO BHYTPEHHETO OTPaXEHHUS. OK 05
IpakTnyeckoe 3aHgTHE: 3aKOHBI ['O
JlaGopaTopHoe 3aHsiTHe: «OnpeaeneHne MoKa3aTelsl MPETOMICHUS CTEKIIa»
Coaep:xanue yueOHOT0 MaTepuaJa: 10
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Jucnepcus ceeta. CiioxkHbIH cocTaB 6enoro cBera. [[Bet. CoOuparomye U pacceuBaroniie JUH3bI. TOHKas JIMH3A.
®DOKyCHOE pPAaCCTOSIHUE M ONITHYECKas CHila TOHKOH JMH3EI. [TocTpoeHe n300pakeHUil B COOMPAIONTUX 1
pacceuBaroniux JuH3ax. @opMmysia TOHKOM JIMH3BL. Y BeIMYEHUE, AaBaeMoe JUH30M. [Ipeaens npuMeHuMOCTH
TeOMETPUYECKOMN ONTHUKH.

[pakTunyeckoe 3anaTue: HaOmonenne aucnepcun cBeta. TeXHIYECKHE YCTPOHCTBA U IIPAKTHYECKOE
NIPUMEHEHHE: OYKH, Jyna, oToanmnapar, NpOeKIMOHHBIN arnapar, MUKPOCKOII, TEJIEeCKOII.

JlaGopaTopHoe 3aHSITHE: «ICCIEJOBaHNE CBOMCTB N300pKCHUN B TMH3AX »

Copep:xaHue yueOHOT0 MaTepHaJia:
Bomnosas ontuka. HTepdepenius ceera. KorepeHTHBIE HCTOYHUKH. Y CIIOBHS HAOIIOACHUS MAKCUMYMOB H
MHHAMYMOB B HHTE€P(EPEHIIMOHHON KAPTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HCTOUYHHUKOB.

HpaKTuqecxoe 3aHsITHE: BOJHOBBIC CBOMCTBA CBETA

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

Conep:xaHue y4eOHOT0 MaTepHaJa:
Hudpakuus ceera. IudpakunonHas pemerka. Y clioBre HaOIIOCHNUS TNIABHBIX MAKCUMYMOB IIPH TaJeHUH
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIHOHHYIO pemeTKy. [lonspusanus ceera

I[IpakTuyeckoe 3anaTHE: TeXHUYCCKHE YCTPOICTBA M MPAKTHYECKOE MPUMEHEHNE: (P paKIMOHHAas peIIeTKa

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

Tema 6.1.
OCHOBBI TEOPHH
OTHOCHTEJLHOCTH

Conep:xxaHue y4e0HOT0 MaTepHaJa:

I'paHu1el IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [IocTynaTsl CrieliuanbHOM TEOpUU OTHOCUTEIbHOCTHU:
HMHBapUaHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DHHIITeiHa. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/UIEHHE BPEMEHH U COKpAIlleHHE JUTMHBI. DHEPTUs U UMITYJIEC PEIATUBUCTCKOM YaCTUIBL.
CBs13p Macchl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YacTUIBL. DHEPTHsl HOKOSI CBOOOAHON YaCTHUIIBI

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

JlaGopaTtopHoe 3ansitTne: OTHOCUTEIFHOCTD JUIMHBI M BPEMEHH, ITPeo0pa3oBaHe CKOPOCTEH

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

KBanTtoBas ¢pusuka

Tema 7.1.
DaeMeHTHI KBAHTOBOK
OIITUKH

Copnep:xaHue y4eOHOT0 MaTepHuaJa:

®otonbl. Dopmyna [lnanka cBs3u sHepruu (HOTOHA C €ro 4aCTOTOH. DHEPrus U uMIyiibc GotoHa. OTKpbITHE U
uccienosanue Gporoaddexra. Ompitel A.I'. Cronerosa. 3akoHsl poToaddexra. YpaBHeHne DUHIITEHHA 1S
dbotoaddexra. "Kpacnas rpanumna" hotodrddexra.

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

JlaGopaTopHoe 3ansitue: «lccienoBanue dpororddexrar

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

IpakTnyeckoe 3angTHe: Pemenue 3aga4y: DHeprus, UMIyibc ¢poToHa. JlaBieHne cBera

JladopaTopHoe 3ansiTne: [IpakTiyeckoe mpuMeHeHue: (OTOIIEMEHT, (OTOATIHK, CONHEUHAs OarTapes,
CBETOJIHOI.

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 7.2
Crpoenne aToma

Conep:xaHue y4eGHOT0 MaTepHaJa:

Mopnenb aroma Tomcona. OnbiTel Pesepdopaa no paccesHuto -uactuu. [Inanerapuas monens atoma. Iloctynarsr
Bopa. U3nyuenune u nornomienue GoTOHOB IPH MEPEX0JIe aTOMa C OJTHOTO YPOBHS HEPTUH Ha Apyroil. Bums
cnekTpoB. CIieKTp ypoBHEl 3Hepruu aToMa BOJOpoa.

IIpakTnueckoe 3ansTHe: CtpoeHue atoMa Bojgoposa no H. Bopy. Jlazepst.

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

Copep:xaHue y4eOHOT0 MaTepHaJia:

BomHosrie cBoiicTBa wacTu. Bomasl ge bpoitnsa. KopryckynspHo-BonHOBON nyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE M3ITydeHue. Judpakius 3JeKTpOHOB B KpHCTa/UIaX. ¥ CTPOICTBO M MPUHINT PabOTHI J1a3epa.
TexHUUECKHE YCTPOUCTBA U IPAKTHUECKOE IPUMEHEHNE: CIIEKTPAJIbHBIN aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN
KOMITBIOTED

IIpakTHueckoe 3aHsiTHe: BonHoBbIEe cBolicTBa yacTull. BosHel ne bpoiins

JladopaTopHoe 3aHsiTue: BoTHOBBIE CBOICTBA YACTHII.

Tema 7.3
AToMHOE SApO

Conep:xxaHue y4e0HOT0 MaTepHaJa:

DKCHEepUMEHTBI, I0Ka3bIBAIOLIHNE CJI0XKHOCTb CTpoeHHs sapa. OTKphITHE paanoakTuBHOCTH. OnbIThl Pesepdopna mo
OTIPEJIETICHUIO COCTaBa PaANOAKTUBHOTO M3TydeHns. OTKpBITHE IPOTOHA U HeliTpoHa. HykiionHas Mozaens siapa
IeiizenOepra-lBanenko. 3apsa sapa. MaccoBoe yncino siupa. M3otombl. DHEprust CBSI3U HYKIOHOB B sIpE.
SAnepusie cunbl. [ledext Macchl Aapa.

HpaKanecxoe 3aHATHEe: TeXHMIeCKHne YCTpOﬁCTBa W IIPAaKTHICCKOC NIPUMCHCHHUC,; JO3UMCTP, KaMcEpa Bunbscona.

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

Conep:xxaHue y4eOHOT0 MaTepHaJa:
Anbda-pacnan. DneKTpOHHBIN U O3UTPOHHBIHN OeTa-pacnan. ['amMmma-n3mydeHue. 3aK0OH paAHOaKTUBHOTO pacmaja.
CaoiicTa anb(da-, bera-, raMMa-u3aydeHus. BisiHue pajuoakTHBHOCTH Ha )KUBbIE OPraHH3MBI.

IIpakTuyeckoe 3ansaTue: CpoiicTBa anbda-, Oera-, raMMa-u3iydeHus. BiusiHue pagioakTHBHOCTH Ha KUBbIE
OpraHU3MBEI.

JlaGopaTopHoe 3ansitue: buonoruueckoe AeiicTBHE pailOaKTUBHBIX U3ITYUYEHHM.

Coaep:xanue yue0HOro MaTepuaJa:

SAnepusie peakunu. [lenenue u cuntes auep. Snepusiii peaxtop. Tepmosaepusiii cuntes. [Ipobaemst u
MIEPCIEKTUBHI SIEPHOI IHEPTeTUKU. DKOJIOTHYECKUE aCTIEKTHI SIEPHON YHEPTeTHKH. DJIeMEHTapHBIE YaCTHIIHI.
OTKpbITHE TO3UTPOHA. MeTo bl HaOIIOAEHHUS U PETUCTPALINH 3JI€MEHTapHBIX YacTull. OyHIaMeHTaIbHbIE
B3auMoeiicTBrA. EquHCcTBO (prisndeckoit KapTHHBI MUpa

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

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

Tema 8.1
DJIeMEeHTBI aCTPOHOMUH
n acTpo(U3UKH

Conep:xaHue y4eGHOro MaTepuaJa:
DOrarnbl pa3BuTHs actpoHoMuu. [IpuKiiagHOe ¥ MEPOBO33pEHYECKOE 3HAYCHHE aCTPOHOMHUU. Bujt 3Be31HOTO HEbA.
Co3sBesnust, IpKUe 3BE3/Ibl, [UIAHETHI, UX BUaUMOe JBikeHne. ConHevHas cucrema. [lnaHeThl 3¢ MHOW TPYIIIBL.

OK 01
OK 02
OK 03
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[Tnanersi-rurantel. Mansie Tena Conaeunoi cuctemsl. CouHile, porocdepa u armochepa. CoaHeuHass akTUBHOCTD.
Hcrounuk snepruu CosHua U 3B€3]1. 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKH. [lnarpamma "crneKTpaibHBIi KJIacc -
CBETUMOCTH". 3Be3/IbI IIIaBHOM MOCIIEJOBATEILHOCTH. 3aBUCUMOCTD '"'Macca - CBETUMOCTh" JIJId 3B€3]1 IIIaBHOM
MoclieZIoBaTeIbHOCTU. BHYTpeHHee cTpoeHue 38e3/1. COBpeMEHHbIE MPEACTABICHUS O MPOUCXOKICHUH U IBOJIOLIUN
ConHua u 3Be3/1. ITallbl )KHU3HU 3BE3/I.

OK 04
OK 05
OK 07

IIpakTHyeckoe 3aHATHE: COOOIEHUSI U TOKNAJbI 10 TEME 3aHSITUS 1

JlaGopaTtopHoe 3ansitne: HaOironeHnss HEBOOPYKEHHBIM IJ1a30M € HCIIOJIb30BaHUEM KOMITBIOTEPHBIX 1

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

CeBepHOTO NONMyIIapust U IPKUE 3BE3bI

Copep:xaHue y4eOHOT0 MaTepHaJia: 1 22

Mueunsrii [TyTs - Hama anaktuka. CrimpansHast cTpyKTypa ["amakTukm, pacnpenencHre 3Be3 1, ra3a | MBIIH.

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

PaguoranakTuku U kBa3apsl. YepHbIe ABIPHI B AApax rajgakTuk. Beenennas. Pacmupenue Beenennoil. 3akon

Xab6ma. Pazoeranue ranaktuk. Teopus Bosbioro B3peiBa. PenukToBoe uznydyenue. MaciitabHast CTpyKTypa

Bcenennoii. Meraranakrika. HepeneHHbie npo0iieMbl aCTPOHOMHH

IIpakTHyeckoe 3aHATHE: COOOIICHUS U AOKIAJbI IO TEME 3aHITHSI 1

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

Peanuzarus yueOHOM TUCIUIUIMHBI TpeOyeT HAIMYUS y4eOHOTro KaOMHeTa.

O6opynoBanue yueOHOT0 KabUHeTA!

- TOCAJI0YHBIC MECTA MO KOJIMYECTBY O0YYAIOIIUXCS;
- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMITJICKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJJaHUS JUIS IPOBEPOYHBIX PA0OT;

- mpoeccHoHAIEHO OPUEHTUPOBAHHBIC 33 IaHHUS,

- MaTepHUaJIbl IK3aMeHa.

TexHu4yeckue cpeacTBa OOyUCHHUS:

- HepCOHaHBHBIﬁ KOMIIBIOTCP C JIMICH3NOHHBIM IIPOrpaMMHbBIM 06eCHe‘leHI/ICM;

- IPOEKTOP C IKPAHOM.

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

WuTepner).

[lepeueHb AEMOHCTPALIMOHHOTO U J1A00PATOPHOTO 00OPYIOBAHUS:

oukrwdE

7.

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

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

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

Komrtext JJIA J'Ia60p ATOPHOTI'O IMIPAKTUKyMa Io

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

8.

BETPOBOI 3HEPIUU, OMO-, MEXaHUUECKON U TEPMOIJIEKTPUUECKON SHEPIETUKH );

9.

10.
11.
12.
13.

AmnepmeTp 1abopaTopHbIH;

BonbsT™meTp 1abopaTopHbIi;

Konopumerp ¢ HabopoM KanopuMeTpUIeCKUX TE;

TepmomeTp 1abopaTOpHHBIiL;

Kommiexr JUISI U3YYCHHUS OCHOB MEXAHHKH,

1 BO30OHOBJIIEMBIX HCTOYHHUKOB OHECPTHHU;

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

bapomerp-anepoun;

biiox nuTaHus peryiaupyeMsli;

Be6- kamepa Ha OJIBUKHOM IITATUBE;

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

['urpometp (ncuxpomerp);

I'py3 HaOOpHBIif;

JlnHaMoMeTp 1EMOHCTPalMOHHBIN;

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

Mertp 1eMOHCTpalOHHBIN;

MuKpocKoI AeMOHCTPAlMOHHBIH;

Hacoc BaxyymHb1ii KoMoBcKoro;

CTOJIMK IIOIEEMHBII;

[ITaTuB AEMOHCTPALIMOHHBIN (PU3NIECKUIA;
DJIEKTPOIUINTKA;

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

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

34, Benepko Apxumena;

35. MasTHuk MakcBemia;

36.  HalGop ten paBHOTO 00BEMA;

37.  Halop Ten paBHOH Macchl;

38.  IIpubop mist neMoHcTpauu aTMoc(hEepHOTo JaBICHHUS,

39. [Tpu3ma, HaKJIOHSFOIIASICS C OTBECOM;

40. PpIuar nemoHCTpaMOHHBIN;

4]. Cocyasl cooOmiaronmecs;

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

44.  lllap ITackans;

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

47.  Habop xanmuuisipos;

48.  TpyOxa mis AEMOHCTPAIMU KOHBEKIIUHU B KUKOCTH;

49.  uamHApBI CBUHIIOBBIE CO CTPYTOM;

50.  [ap ¢ KoIBIOM;

51. BEICOKOBOIBTHEIN HCTOYHHK;

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

54, KamepToHbl Ha pe30HAHCHBIX SIIMKAX;

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

56.  Kommiekr  mpubopoB  ans U3y4eHUs OPUHIMIIOB  paguoIpreMa
U paJivoriepe1adm;

57. KommiekT npoBoioB;

58.  MarHuTt n1yrooOpa3HbIii;

59. Marsur 1nojgocoBoM 1EMOHCTPALMOHHBIN;

60.  MammHa 3neKTpodopHas;

61.  MasTHHK 3JI€KTPOCTaTUYECKUA;

62.  Habop 1o u3ydeHuI0 MarHUTHOTO TTOJIST 3eMIIH;

63.  Hablop nemMoHCTpanMOHHBIHN 10 MArHUTHOMY ITOJIIO KOJIBIIEBBIX TOKOB;

64. Habop neMOHCTpaMOHHBIN MO TOTYIPOBOTHUKAM;

65.  Habop nemMoHCTpanMoOHHBIHM 110 MOCTOSIHHOMY TOKY;

66. HabOop JeMOHCTpaIMOHHBIH IO YJICKTPHIECKOMY TOKY B BaKyyMe;

67.  Habop neMoHCTpalMOHHBIH 110 AIEKTPOJUHAMUKE;

68. HaGop fu1st IeMOHCTpaIiiil MarHUTHBIX TTOJICH;

69.  Habop /s 1eMOHCTpaLUy SIEKTPUUECKUX MOJIeH;

70.  TpanchopmaTop yueOHBIH;

71. [Tanouka cTekIsIHHAS;

72.  Tlamouka 00HHUTOBAS,

73.  TIpuGop Jlenna;

74.  Crpenku MarHuTHBIE Ha IITaTUBAX;

75.  CynaTtaH 3JI€KTpOCTaTUYECKUH;

76.  llItaTHBBI H3OJIMPYIOIIHE;

77.  DnexTpoMarHuT pa30OpHBIi;

78.  HabGop neMOHCTpaIrmOHHBIN 110 TEOMETPHUIECKOM OINTHKE;

79.  Habop neMoHCTpalnMOHHBIH 10 BOJIHOBOM ONTHKE;

80.  CrmekTpocKOIl IBYXTPYOHBIN;
23



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

83. HaGop nemoHCTpaniMoHHbIHN 10 TocTostHHOM [1manka;

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

86.  KoMruieKkT 1eMOHCTPAllMOHHBIX YY€OHBIX TaOIHII.

3.2. UndopmanuonHoe odecneyeHne 00ydeHust
[lepeuenbr pexkOMEHAYyEMBIX y4YEOHBIX W3JIaHUM, JOMOJHUTEIBHOW JIUTEPATypHl,
NuTtepHeT-pecypcos.

OcHoBHasi IuTEpaTypa:

1. BacunseB A.A. ®usuka. bazossiii ypoBeHb: 10—11 kimaccel: yueOHUK AJs CPETHETO
obmiero obpazoBanus/ A. A. Bacunwes, B. E. ®enopos, JI.JI. XpamoB.— 2-¢ u3., ucrp.
u gon. — MockBa: MzmarensctBo Opaiit, 2025.— 211 ¢.— (OO6meobpa3oBaTeIbHBIN
muki).— ISBN 978-5-534-16086-4. — Tekct: snexrpoHHbid // OOpazoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568463.

2. Kanamaukos H.I1. ®u3uka: y4eOHUK M MPAKTUKYM JUIS CPEIHETO MPO(ecCHOHAIBHOTO

obpazoBanus/ H. Il.Kamammnwuxos, C.E. MypaBseB.— 2-¢ u3z., nepepad. u gom.—
MockBa: MWzpmarenbctBo  Opaiit, 2025.— 496 c¢. — (IIpodeccuonanproe
obpazoBanme).—  ISBN  978-5-534-16205-9. —  Tekcr:  3J€KTpOHHBIA  //

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

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

4. PomuonoB B. H. ®usmuka. YraoyOnenusiii ypoBeHb: 10—11 kiacchl: yuyeOHHMK ISt
cpennero obmiero oOpaszoBanus/ B.H. PomnonoB.— MockBa: U3marensctBo HOpaiiT,
2025.— 20lc.— (O6meo0Opa3zoBarenpHbli 1muki).— ISBN 978-5-534-16087-1. —
Texct: anexktpoHHbl // OOpaszoBarenbHas miardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/568464.

JlonosiHUTeILHAS JIUTEpaTypa:

1. HdmutpueBa B.®. Pusuxa: TexHonormueckuil npoduib: COOpHUK 3agad: ydyeOHOE
MOCOOME IS CTYACHTOB YUPSKICHUH cpea. mpod. oOpa3oBaHus. - 2-¢ u31., crep. — M.:
OO6pa3zoBarenbHO-U3/1aTENBCKUIM LEHTP «AKanemus», 2024. — 256 c.

2. JImutpueBa B.®. ®wusuka: TexHOJIOTHYECKHA NPOPWIb: YYSOHHK IS CTYJACHTOB
yupexaenuit cpen. npod. oopasosanus: B 2 u.: U. 1 - 2-e uzn. — M.: O6pazoBarenbHO-
M37aTeNbCKUN HEeHTp «Akaaemus», 2024. — 320 c.

3. HmutpueBa B.®. dusuxa: Texnomornyeckuit npoduiab: Y4eOHUK M CTYACHTOB
yUpexaeHuit cpen. npod. oopazoBanus: B 2 u.: Y. 2- 2-e m3x. — M.: OOpazoBareiabHO-
M3/1aTeNbCKUI LEeHTp «Akanemusi», 2024. — 256 c.

4. Kanmamnukos H. II. ®uzuka (TecT): y4yeOHUK W NPAKTHUKYM JUIsl CpPEIAHEro
npodeccuonansHoro obpazopanus/ H.II. Kamamnwukos, C. E. MypaBseB.— Mocksa:
WznatenberBo FOpaiir, 2025.— 18 c. — (IIpodeccrnonansuoe odpazoBanue).— ISBN

978-5-534-20456-8. — Texkct: anexkrponHsii // Obpa3zoBatenbHas miaardopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/581421.

5. PomnonoB B.H. ®usuka mist Komsemxei: y4eOHUK JUISL CPEIHEro Mpo(ecCHOHANIBHOTO
obpazoBanus/ B.H. PommonoB.— MockBa: UzmarensctBo [Opaiir, 2025.— 202 c¢.—
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(ITpodeccuonansuoe  obOpazoBanme).— ISBN  978-5-534-10835-4. —  Tekcr:
anekTpoHHbld  // OOpa3oBarenbHas minatdopma HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/565522.

HNuTepHeT — pecypcebl:
bubnnoreka BuaeOypoKoB 0 MKOJbHOW nporpamme MuTepHerYpok. Pexxum nocryna:
[www.interneturok.ru 01.05.2025].
Poccuiickas 37eKTpOHHAs IIKOJIa 1O BceM mpeaMeram. Pexxum mocrtyma: [resh.edu.ru
01.05.2025].
Bupryanbheie nabopatopHbie pabotel 1o Qusmke. Pexum pocryma: [efizika.ru
01.05.2025].
Enunoe oxHO gocTtyma K oOpa3oBarelbHBIM pecypcam WMHTepHeTa mo ¢usmke. Pexxum
nocryma: [www.window.edu.ru/window 01.06.2025]
Knacchas ¢usuka mus o6o3HatenbHbIX. Peskum moctyma: [www.class-fizika.nard.ru
01.05.2025]
OOpasoBaTeNbHBIA CAaNT JIs MIKOJBHUKOB. Pexkum nmoctyma: [www.alhimikov.net
01.05.2025]
dusnka B anumanusx. Pexxum goctyna: [www.physiks.nad/ru 01.05.2025].
DOnektponHas Oubmuoreka bpl'Y. Pexum gocryma: [http://ecat.brstu.ru/catalog/
Y4eoun1e%20u%20 yueoHo-MeToaudeckune%o20mocooms |

DnexTpoHHbIA Katajgor Oubmuoteku bpl'Y. Pexxum mocryma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cqgiirbis_64.exe?LNG=&Z211D=&121DBN=BOOK& P21D BN.
01.05.2025]
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4. KOHTPOJIb M OILIEHKA PE3VJbTATOB OCBOEHUSI YUYEBHOW
JUCLMUIINHBI

Kontpons u omeHka pe3yJbTaTOB OCBOCHHUS 00I1e00pa30BaTeNbHON TUCIMILIMH
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yJIbTaThl, HalpaBjieHHbIE Ha (OPMUPOBAHUE OOIIMX
U Tpo(peCcCHOHANBHBIX KOMIIETEHIIUH 110 pa3esiaM U TeMaM COJIepKaHHUs yueOHOTo MaTepuaia.

Oobmasi/mpogeccuoHaNb- Pa3zpnen/Tema THun oeHoOYHBIX
Hasl KOMIIETeHI U MepOonpUATHI
OK 01 Tema 2.1 Tema 2.2 Tema 2.3 | Bemmonnenue n1abopaTopHbIX

Tema 3.1 Tema 3.2 Tema 3.3 pabor.
Tema 4.1 Tema 4.2 Tema 4.3 3ammuTa 1a00paTOPHBIX padoT.
Tema 5.1 Tema 5.2 Tema 5.3 | Pemenue 3aga4, TECTEHL,

Tema 6.1 YcTHBIE COOOLIEHHUS, .
Tema 7.1 Tema 7.2 Tema 7.3 OTBeTHI Ha BOMPOCHI 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
IIK 11.1 TIK11.2 Tema 2.1 Tema 2.2 Tema 2.3
K 11.3 Tema 4.1 Tema 4.2
Tema 5.1 Tema 5.2
OK 01 OKO02 OKO03 JuddepeHpoBaHHbIi 3a4eT

OK 04 OKO05 OKO07
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IIK 11.1
IIK 11.3

K 11.2
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