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OAOBPEHO
IIpeIMETHON (LIMKIIOBON) KOMHUCCHUEN €CTECTBEHHO-HAYYHOI'O [IUKJIA.
[Ipencenarens [I(L)K

W =z A.A. OcmaHoBa

[IpoTokon Nel ot 30 aBrycra 2024 1.

Pabouass mporpamma yueOHOTO mnpenmera OVIL.06 dusuka paszpaboraHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOrO  TOCYJApCTBEHHOTO  O0pa3oBaTelNbHOrO  CTaHAApPTa  CPETHEro
npodeccuoHaibHOro  obOpaszoBanmst 1o  cnenuaigbHocTH  10.02.05  OGecneuyeHue
MHPOPMAIIMOHHON  0E30MacCHOCTH  aBTOMATHU3MPOBAHHBIX CHUCTEM, YTBEPXKIECHHOTO
npukazoM MuHucTepcTBa 0OpazoBaHuss U Hayku Poccuiickoit ®enepanun Nel553
ot 9 nexabps 2016 r., (3apeructpupoBan MurrcTepcTBOM IocTUIMU PD 26 nexadps 2016
r. N 44938);

(benepanbHOrO TOCYIapCTBEHHOTO 00pa3oBaTENbHOIO CTAaHAApPTa CPEOHEro OO0IIero
o0Opa3oBaHMs, YTBEPXKIEHHOTO mpHkazoM MuHHCTepcTBa 00pa3oBaHUS W HAyKU
Poccuiickoit ®enepanuu ot 17.05.2012 N 413 (3apeructpupoBano B Muntocte Poccun
07.06.2012 N 24480);

noyiokeHnit degepanbHON 00pa30BaTEIILHON IPOrPaMMBI CPEHETO 00IIIEero 00pa30BaHuUs,
yTBepKAeHHOW npukazoMm MunnpocBenienust Poccum ot 18 mas 2023 r. N 371
(3apeructpuposano B Muntocte Poccun 12 uronst 2023 r. N 74228), B 1.4. denepanbHon
pabodeii mporpamMmel 1o yueOHoMY npenmery "®dusnka” (0a30Bblil ypOBEHbD);

C y4eTOM HOquaCMOﬁ CIICHUAJIBHOCTH.

B COOTBETCTBUU C pabO4YNM y4eOHBIM MJIaHOM

Pa3zpaboruuk:

OcMmanoBa Alimat AnueBHa, npenogasatens [ BIIOY P/l «TexHuueckuii Kojieax UMEHN
P.H. AmrypanueBa»

© OcmanoBa Atnimat Annesna 2024

© I'BIIOY P/ «Texanueckuii komemk P.H. Amrypanuesay 2024
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1. HOACHUTEJBbHAA 3AIINCKA

Pabouas nporpamma ydeOHoro npenmera Ousnka npeaHa3HadeHa Uil U3y4eHUs! GU3NKU
IpU peanu3aluu CpeaHero oomero o0pa3oBaHus B peieiax OCBOCHUS IPOrpaMMBbl IOATOTOBKU
cnenuanuctoB cpeanero 3BeHa 10.02.05 Oobecnieuenne wuHDOpMANMOHHOW 0€30MaCHOCTH
aBTOMAaTH3UPOBAHHBIX CUCTEM.

VYuebublii npenmer Pu3nka NpUHAAICKUT MpeIMETHON obnactu EcrecTBeHHO-HayuHBIE
npeamersl, ®I'OC cpennero oduiero oOpa3oBaHMs, M HM3y4aeTcssi B COCTaBe 00s3aTeNbHbIX
y4eOHBIX IPEMETOB 00111e00pa30BaTEIHHOTO IIUKIIA.

Pabouas mporpamma yuebHoro npeamera ®usrka (0a30Bblii YpOBEHb) pa3paboTaHa Ha
ocHoBe TpeOoBanuii Kk pesynabraram ocBoerus ®I'OC COO, a taxxe QenepanbHON pabouei
IpOrpaMMbl BOCIIUTAHUSL.

Conepxanue mporpaMMbl 1o (M3MKE HampaBlieHO Ha (HOpMHUpOBAaHHE ECTECTBEHHO-
HAY4YHOH KapTUHBI MUpa IIpU 00yueHUH UX (U3uKe Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-
NesITeIbHOCTHOTO Noaxo/a. [Iporpamma no ¢usuke coorsercTByeT TpeboBanusm PI'OC COO k
IUTAHUPYEMbIM JTMYHOCTHBIM, ITPEIMETHBIM U METAIIPEIMETHBIM pe3yibTaTaM 00yueHHsl, a TaKKe
YUUTHIBAET HEOOXOJMMOCTh pean3allii MEXKIPEIMETHBIX CBsA3el (M3UKH C E€CTECTBEHHO-
HaY4YHBIMH Y4e€OHBIMH IpeMeTaMu. B Hell onpeaesnstoTcst OCHOBHBIE LIeNu U3y4eHUs (pU3uKH Ha
YpOBHE CpeAHero oouiero oOpa3oBaHUs, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (DU3HKU:
JMYHOCTHBIE, METalpeIMETHbIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

Pabouas nmporpamma o pu3MKe BKIIOYALT:

— IUJJaHMpYeMble pe3ysbTaThl OCBOEHUS Kypca (M3MKHU Ha 6a30BOM ypOBHE, B TOM
qucie MPEeIMETHbIE Pe3yIbTAThI.

[Tpu pazpaboTke paboueil mporpaMmbl B TEMATUYECKOM IJIAHUPOBAHUHU JTOJDKHBI OBITH
YUYTEHbI BO3MOXKHOCTHU HCII0JIb30BAaHUS IEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
SBIISIOMIMXCST  y4eOHO-METOJUYECKUMH  MaTepuasiaMd  (MYJIbTHUMEAMWHBIE  IPOTPAMMBIL,
3JIEKTPOHHBIE YUEOHUKHU U 33JaUHUKH, 3JEKTPOHHBIE OMOINOTEKH, BUPTYyaIbHbIE JaOOPATOPUH,
UTPOBBIE MPOTPAaMMBbI, KOJUIEKIIMK IU(PPOBBIX 00pa30BAaTENbHBIX PECYPCOB), peATN3YIOIIUMHU
JIMTaKTUYECKHE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH, CO/IepIKaHue
KOTOPBIX COOTBETCTBYET 3aKOHO/IaTENbCTBY 00 00pa30oBaHUH.

Pabouas mnporpamma 1o (u3MKE NPEAOCTABISET BO3MOXKHOCTb JUISl peaIn3aluu
pa3MYHBIX METOJMYECKMX TMOJXOJOB K OpraHu3aluu oOydeHHs (QHU3UKE TPH YCIOBHH
COXpaHeHMsI 0053aTeIbHOM YacTu cofiep kaHus Kypca.

du3nka Kak HayKa 0 HanOoJiee 00X 3aKOHAX MPUPOJIBI, BBEICTYIIAs B KAU€CTBE yUeOHOTO
npeaMeTa B KOJUIEKe, BHOCHT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXKaroleM MUpE.
Kypc ¢usuku - cucremMooOpa3yrouii s €CTeCTBEHHO-HAYYHBIX YUEOHBIX HPEIMETOB,
MOCKOJIbKY (hpH3MuecKue 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBICHUH, M3ydaeMbIX XUMHEH,
ouosnorueit, puznueckoi reorpadued u actrpoHoMue. Mcrnoap30Banme U aKTUBHOE TPUMEHEHUE
(bu3nUecKux 3HAHUHU ompejessieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
DHEPTeTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJIYUYEHHs] HOBBIX MAaTEpPHAJIOB C 3aJlaHHBIMHU
cBoWicTBaMM U Jpyrux. M3yueHue ¢u3MkM BHOCUT OCHOBHOH BKJIag B (OpPMHpPOBaHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa OOyYaroIuXcs, B (OPMHPOBaHHE YMEHHUU TPUMEHSTH
HAYYHbII METO/] TO3HAHUS ITPH BHIMOJHEHUH UMHU Y4€OHBIX UCCIICIOBAHUIA.

B ocHOBy Kkypca (M3HKH TIOJIOKEH ps HIEH, KOTOphIE MOXHO paccMaTphBaTh Kak
HPUHIUIBI €70 TOCTPOCHHUS.

Wnes menocTHOCTH. B cOOTBETCTBUM C HEW KypC SIBISETCS JTOTHYECKH 3aBEPIICHHBIM, OH
COJICPKUT MaTepuall U3 BCEX Pa3lesioB (PU3UKHU, BKIIOUAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUY ¢ Hel MaTepuan Kypca Gu3nku 00beJUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U TOJIE.
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Wnea  rymanutapuzanuu. Peanmsanuss  uaen  OpeanonaraeT  MCIHOJIb30BAHUE
TYMaHUTApHOTO TOTEHIMana (HU3NYECKOH HAyKH, OCMBICICHHE CBSI3U DPa3BUTUSA (UBUKU C
pasBUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTMYECKHUMU
npodsieMaMu.

Wnes npuknagHoi HanpasieHHOCTH. Kype pu3uku npeanosnaraer 3HakoMCTBO C IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKECHUH N3yUYEeHHBIX TEOPHA U 3aKOHOB.

Wnesa skonoruszauuu peaausyercst MOCPEICTBOM BBEICHMS 3JEMEHTOB COAEp)KaHU,
MOCBALICHHBIX 3KOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3sBUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYXAeHUs NpoOJIeM pallMOHAIbHOTO IPUPOJIONIOIB30BAHUS U
IKOJIOTNYECKOH OE30IaCHOCTH.

CrepKHEBBIMM ~ 3JIEMEHTaMHM  Kypca  (U3MKM  SABIAIOTCS  (QU3MUYECKHE  TEOpHH
(bopmupoBanme mpPEACTaBICHUA O CTPYKTYpe TOCTPOCHUS (U3NYECKON TEOpHH, pPOJIU
(GyHIaMEHTAIbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX IPEACTABIEHHUSIX O MPHPOJE,
IpaHUIaX MPUMEHUMOCTH TEOPUH, [T OTIMCAHKSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-eATEeIbHOCTHBIN MOAX0/ B Kypce (PU3MKHU peannu3yeTcs Mpexae BCEro 3a cueT
OpraHu3alH SKCIIEPUMEHTAIBLHOMN IEATEIbHOCTH 00YyJatOIIIXCSl.

s 6a30BOro ypoBHs Kypca (PM3MKM — 3TO MCIIOJIb30BAaHME CUCTEMbI (DPOHTAIBbHBIX
KPaTKOBPEMEHHBIX JKCIEPUMEHTOB U JiabopaTopHbIx paboT. OO6ecrieunBaeTcss OBJaJCHUE
00y4aroIUMHUCs YMEHHUSIMH NPOBOAUTh KOCBEHHBbIE W3MEPEHHUs, UCCIEeIOBaHMUs 3aBHCUMOCTEH
($U3NIECKUX BETMYMH U IOCTAHOBKY OIBITOB IO IMPOBEPKE MPEI0KESHHBIX THIIOTES.

Pemienue pacueTHBIX M KaueCTBEHHBIX 3aJay C 3aJaHHOM (U3MYecKol MOJEeNbIo,
MIO3BOJISIET IPUMEHSTh N3yYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3Jiena Kypca, Tak
U MHTETPUpYs 3HAHMS U3 Pa3HbIX pa3aesioB. I KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBIISIOTCS
3aaHusl HAa OOBSCHEHHE MPOTEKAHUS (PU3HMUECKUX SBICHUI U IPOIIECCOB B OKPYKAIOIICH KU3HH,
TpeOyrole BblOOpa (u3MUECKOW MOJEeNu Ui CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO
Xapakrepa.

OCHOBHBIMH LIETSAMH U3Y4EHUS] PU3UKU SIBIISIOTCS:

— (opmHpOoBaHUE HHTEPECA B CTPEMIICHHS 00yJarOINXCst K HAYYHOMY U3y4EHHIO TPUPOJIHI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE TMPEJACTaBICHMH O HAydHOM MeTOoAe INO3HaHui M  (OpMHUpPOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBIICHHSIM;

— (QopmHpoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ylbTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (QopmupoBaHuEe YMEHHH OOBACHATH SIBICHUS C UCHOJIb30BaHUEM (U3NYECKUX 3HAHUH U
HaYYHBIX J0Ka3aTeJIbCTB;

— (QopmHpoBaHUE TPEACTABICHUH O POIM (U3UKHU JJIS Pa3BUTUS JAPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI.

JlocTikeHne 3TuX Ieneil ol0ecrneynBaeTcsi peleHHeM CIeAYIOIIUX 3a7ad B IMpoliecce
U3Y4EHHUS Kypca (QU3UKU:

— TIpUOOpETeHHE CHUCTEMbl 3HAHUH 00 OOmMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIFOYAsT MEXaHUKY, MOJISKYISIPHYIO (PH3UKY, JIEKTPOIUHAMHUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

— (QopmupoBaHUE YMEHUH MTPUMEHSITH TEOPETUIECCKHE 3HAHUS TSI OOBSICHEHUS (PU3HUIECKIX
SIBIICHUI B TIPUPOJIC U TSI IPUHSTHUS MPAKTHIECKUX PEIICHUI B TIOBCEHEBHOM KI3HH;

— OCBOEHHE CITIOCOOOB pPEIICHHUs Pa3IUUHBIX 33/1a4 C SIBHO 33J]aHHOM (pr3nyYecKoil MOJETbIO,
3a1a4, IOJpa3syMEBAIOMIUX  CaMOCTOSATENIBHOE  CO3JaHue  (PU3MUECKOM  MOJend,
COOTBETCTBYIOLIEH YCITOBHIM 3a/1a4H;

— TMOHMMaHuE (U3NYECKMX OCHOB U MPHHLMUIOB JIEHCTBUS TEXHMYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;



— OBJIaJICHHME METOJAMH CaMOCTOSITEIbHOTO IUIAHUPOBAHMSI M MPOBEACHUS (PUINUYECKUX
SKCIIEPUMEHTOB, aHaJIN3a U UHTEpHpeTalui nHhOopMaIuu, OnpeaeseHUus: JOCTOBEPHOCTH
IIOJIyYEHHOT'O pe3yJIbTaTa;

— CO3/IaHHE€ YCIIOBUH JUIsl pa3BUTHS YMEHUN MPOEKTHO-HCCIIEOBATENbCKON, TBOPUYECKOM
JESITEIIbHOCTH.

2. TIIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O ITPEJMETA
®U3NKA (BA30BBIIl YPOBEHD)

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH U CHOCOOHOCTH OOYYaromMXcs
PYKOBOJCTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEW TO3UIMEH THYHOCTH, CHCTEMOU IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TpPaJUIUOHHBIM
[IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIMPEHNE KU3HEHHOTO OIBITA M OIBITA JCSITCILHOCTH B
Ipolecce  pealu3alMd  CPeICTBaMU  y4eOHOro  MpeaMeTa OCHOBHBIX  HalpaBleHUM
BOCIIUTATEIbHOM AEATEIIBHOCTH.

B pesynbrare usyuenuss yweOHoro mnpenmera @Dusuka y oOyuarouierocs OyayT
c(OpMHPOBaHBI CIEAYIOIINE TUHYHOCTHBIE Pe3yJbTaThI:

B coorBercTBuUM ¢ TpeboBanusamu PI'OC COO YTo4uHeHHbIe JINYHOCTHBbIE Pe3yJIbTAThI
®OII COO

IPaXKAaHCKOTO BOCITUTAHHS:

—  ¢(hOopMHPOBAHHOCTH IPANKAAHCKOM MO3UIHU
00y4aroIIerocs Kak akTHBHOTO U OTBETCTBEHHOTO WJICHA
poccHiicKoro o0IIecTBa;

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U
00s13aHHOCTEH, YBOXKCHUE 3aKOHA M IPABOMIOPSIKA;

- MPUHATUEC TPAAUIIUOHHBIX HAIlUOHAJIbHBIX,
OGHIe‘-IeHOBe‘-IeCKI/IX TYMAaHUCTHYCCKUX U
JICMOKPATUYECKUX IIEHHOCTEH;

—  TOTOBHOCTH HPOTHUBOCTOSIThH HJICOJIOTHH IKCTPEMH3MA,
HAIMOHAIIN3Ma, KCEeHO(DOOHH, TUCKPUMHUHALIUH 10
COIMAIbHBIM, PEITMTHO3HBIM, PACOBBIM, HAIIMOHABHBIM
MPU3HAKAM;

—  TOTOBHOCTH BECTH COBMECTHYIO JIETEIbHOCTH B
MHTEpecax rpaKJAaHCKOro o0IIeCcTBa, y4acTBOBATh B
CcaMOYIIpaBJIEHUH B 00I1€00pa3oBaTeIbHON OpraHU3aIuN
U IETCKO-FOHOIIECKUX OpPraHu3aIusiX;

—  yMEHHE B3aMMOJICHCTBOBATH C COUAILHBIMHU
HWHCTUTYTaMH B COOTBETCTBHUU C UX (I)yHKHI/ISIMI/I n

1) TpakJaHCKOTO BOCIIUTAHHUS:

—  copMHPOBAHHOCTH I'PAKTAHCKON TTOZUITUH
00yJaromerocsi Kak akTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO
o0111ecTBa;

— HPUHATHC TPAAUIHUOHHBIX
06IlIe‘IeJ'IOBe‘IeCKI/IX TYMAaHUCTHYCCKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO
JIESTeTHHOCTh B MHTEPECaX rPakIaHCKOTO
o0IecTBa, y9aCTBOBaTh B CAMOYTIPABICHUH
B 00pa3oBaTEeIHHON OpraHU3aliy;

— yYMCHHE B3aUMOJICHCTBOBATE C
COLMATEHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C UX QYHKIUIMH U
Ha3HaYeHHUEM;

— TOTOBHOCTb K T'YMaHUTapHOH U
BOJIOHTEPCKOU N1€ATEeIbHOCTY;

Ha3HA4YCHHEM;

— TOTOBHOCTH K TyMaHUTapHOH M BOJIOHTEPCKON
JIeSTeIIbHOCTH;

MIATPHOTUYECKOTO BOCTIUTAHUS: 2) MaTpUOTHYECKOTO BOCIIUTAHHUS:

—  c(hOpMHPOBaHHOCTH POCCUICKOM IpaXkIaHCKOH —  c(hOpPMHPOBAHHOCTb POCCUHCKON
UIEHTUYHOCTH, NATPUOTU3MA, YBAKEHHSI K CBOEMY rpakJaHCKON UJEHTUYHOCTH, TATPUOTU3MA;
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Nepen PonuHoi, — IIEHHOCTHOE OTHOIIEHUE K
TOPJIOCTH 3a CBOU Kpaii, cBOIO0 PojinHy, CBOH S3bIK U TOCy/IapCTBEHHBIM CUMBOJIAM,

KYJIBTYpPY, POIIOE U HACTOAIIEe MHOTOHAIINOHAIHHOTO JIOCTHYKEHHUSIM POCCHUMCKUX YUEHBIX B
Hapona Poccuu; obnacT pU3UKK U TEXHUKE;

—  LIEHHOCTHOE OTHOILEHUE K TOCYIapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U IPUPOAHOMY HACIEIIUIO, IaMSTHUKAM,
TpaguuuaM Haponos Poccun, noctmkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIIOTUAX U TPYIE;

—  uaelHas yOeKIeHHOCTb, TOTOBHOCTB K CITY)KEHHIO 1
3ammuTe OTevecTBa, OTBETCTBEHHOCT 33 €ro CyAbOY;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUSA: 3) AYXOBHO-HPAaBCTBEHHOTI'O BOCTIMTAHUA:
— OCO3HAaHNUEC NYXOBHBIX HCHHOCTeﬁ pOCCHﬁCKOFO HapoJa, — C(l)OpMHpOBaHHOCTL HPABCTBCHHOI'O




c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOTO TTOBEICHUS;

CHOCOOHOCTH OIICHUBATh CUTYAIUIO M IPUHUMATH
OCO3HAHHBIE PEIICHUS], OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUHUBOIO
Oymyuero;

OTBETCTBCHHOE OTHOIICHHE K CBOUM POJIUTEIISIM U (HIIH)
JIpYT'UM 4JIE€HaM CEMbH, CO3aHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOT'O MTPUHATHS LICHHOCTEW CEMEMHON KU3HU B
COOTBETCTBUH C TpaaulMsaMu HapoaoB Poccuy;

CO3HAHMSI, STHYECKOTO TIOBEICHHUST;
CHOCOOHOCTH OLICHUBATh CUTYalLUIO U
NPUHUMATh OCO3HAHHBIE PEIICHNUS,
OPHEHTHPYSCh Ha MOPaJbHO-HPABCTBEHHBIE
HOPMBI U ICHHOCTH, B TOM YHCJIC B
JeATeIbHOCTH YYCHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IIOCTPOCHHUE
YCTOIYMBOTO OyAyIIero;

OCTCTUYCCKOT'O BOCIIUTAHUA:

3CTETUYECKOE OTHOIIEHHE K MUPY, BKIII0Yast 3CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyJZla ¥ OOLIECTBEHHBIX OTHOIICHHH;

CIOCOOHOCTH BOCHIPUHHUMATh Pa3INYHbIC BHIBI HCKYCCTBA,
TPaAWIH ¥ TBOPYECTBO CBOETO U JPYTHX HAPOJIOB,
OIIYIIATh SMONMOHAIBLHOE BO3/ICHCTBHIE UCKYCCTBA,
yOeXIEHHOCTh B 3HAYUMOCTH IJIsl TMIHOCTH U 00IIeCTBa
OTEYECTBEHHOT'O 1 MUPOBOTO UCKYCCTBA, STHHUECKHX
KyJIbTYpPHBIX TPaJUIUil 1 HAPOIHOTO TBOPUECTBA,;
TOTOBHOCTB K CAMOBBIPKEHHIO B Pa3HBIX BUAAX
HCKYCCTBA, CTPEMIICHHUE MIPOSABIIATH Ka4eCTBA TBOPUECKOM
JIMYHOCTH;

4) 5CTETUUECKOTO BOCIIUTAHUSA:

ICTETUYECKOE OTHOLICHHUE K MUpPY, BKIIOUas
3CTETUKY HayYHOT'O TBOPUYECTBA, IPUCYILEr0
¢bu3nyeckoii HayKe;

(bU3MYECKOTO BOCITUTAHMS:

c(hOpPMHPOBAHHOCTH 37I0POBOT0 U OE30MacHOro oopasa
JKM3HHU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 310POBBIO;
MOTPEOHOCTh B (PU3MIECKOM COBEPIIECHCTBOBAHUH,
3aHATHUSAX CIIOPTHBHO-03JI0POBUTENBHOM JESTEIBHOCTHIO;
AKTHBHOE HETPHUATHE BPEIAHBIX TIPUBBIYEK W MHBIX GOpM
NPHYMHEHHS Bpena GHU3HICCKOMY U ICUXUIECKOMY
3II0POBHIO;

5) GbU3UUECKOro BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTH 37I0POBOTO U
0e30MmacHOTo 00pasa KU3HH,
OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
3[0POBBIO, B TOM YHCIIC 33 CUET
coOroIeHus TpeOOBaHMH Oe30acHO
IKCIUTyaTaI[K CPEICTB HHOOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

TPYAOBOI'O BOCIIMTAHUSA:

TOTOBHOCTB K TPYAy, OCO3HAHHE IIEHHOCTH MacTepCTBa,
Tpyaomoooue;

TOTOBHOCTh K aKTHUBHOM JCATCIBbHOCTHU TEXHOJIOTHYECKOM
Y COLIMAIILHO HAIIPaBJIEHHOCTH, CHOCOOHOCTh
WHUIIUHUPOBATD, IJIAHUPOBATHL U CAMOCTOATEIILHO
BBITIOJIHATDH TaKYIO JCATCIbHOCTD,

MHTEpeC K pa3IM4HbIM cepam npodeccuoHaIbHON
JIeITeIIbHOCTH, YMEHHE Peali30BbIBATh COOCTBEHHBIE
JKU3HEHHBIE TIaHBI;

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHMIO 1
caM000pa30BaHMIO HA MPOTSIKEHUH BCEH XKNU3HMU;

6) TpyLOBOTO BOCITUTAHMS:

MHTEPEC K Pa3IMIHbIM cepam
npodeccnoHanbHOM AeSTENBHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3NKOIN U TEXHHUKOH,
YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP
Oynymei mpodeccuu U pearn30BhIBaTh
COOCTBEHHBIE JKU3HEHHBIE TUIAHbI;
TOTOBHOCTh U CTIOCOOHOCTH K 00Pa30BaHUIO
U caMO0Opa30BaHUIO B 00JIACTH (HPU3UKH Ha
MPOTSDKEHUH BCEH JKU3HM;

3KOJOIrH4€CKOIro BOCIIUTAHUA:

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOH KYJIbTYPHI,
IIOHHUMAHUEC BJINAHUA COIUAJIBHO-DKOHOMHNYCCKUX
MPOIIECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMATIBHOU
Cpelsl, OCO3HaHHUE ITI00ANBHOTO XapakTepa
IKOJIOTHYECKUX TPOOIIEeM;

IUIAHUPOBAHME U OCYILIECTBICHUE NEHCTBUM B
OKpY’Kalollell cpefie Ha OCHOBE 3HAaHUS Iieiel
YCTOIUUBOTO Pa3BUTHUS YEIOBEUECTBA,;

AKTUBHOE HENPUATUE JEHCTBUM, IPUHOCSIIUX BPE]
OKpYyXarouieit cpene;

yMEHHE TIPOrHO3UPOBaTh HEOJIaronpusTHeIE
OKOJIOTHUYCCKUE MOCICACTBUA NPEATIPUHNUMACMBIX
JIEHCTBUH, NIPENOTBPAILATD UX;

pacuimp€HUE OIbITa AEATCIbHOCTU 9KOJIOTHYECKOI
HaIpaBJIeHHOCTH;

7) IKOJOIrH4€CKOI0 BOCIIUTAHUA:

c(hOpPMUPOBAHHOCTD 3KOJIOTHYECKOi
KYJbTYpHI, OCO3HAHHUE TII00ATBHOTO
XapakTepa dKOJIOTHIECKHUX MPooiieMm;
IJIAHUPOBAHUE U OCYUIECTBIIEHUE ACHCTBUI
B OKpY’KalomIei cpesie Ha OCHOBE 3HAHUSA
Lenei yCTOMYMBOro pa3BUTHUS
YeJI0BEUECTBA;

paciMpeHe onbiTa AesITeNbHOCTH
JKOJIOTMYECKOM HANpPaBIEHHOCTH Ha OCHOBE
HUMEIOIIUXCS 3HAHWH 110 (PU3UKE;




LEHHOCTH Hay4YHOTO MO3HAHMUS: 8) LleHHOCTH HAYYHOT'O MTO3HAHMS:

—  c(hopMHPOBaHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO |—  C(OPMUPOBAHHOCTH MUPOBO33PEHUS,
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
00IIECTBEHHOW TIPAaKTHKH, OCHOBAaHHOTO Ha JHAJIOTe pa3BuTHsl PU3UUECKOI HAYKH;

KyJbTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B |—  0CO3HAHME LIEHHOCTU HAY4HOM
MONUKYIBTYPHOM MHPE; JIESITEIIbHOCTH, TOTOBHOCTD B IIPOLIECCE

—  COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON M3y4eHUS (PU3UKHU OCYIIECTBIISATH
KyJIbTYpBI KaK CPEICTBA B3aNMOJEHCTBHS MEXIY JIFOABMHU MPOEKTHYIO U HCCIIEA0BATENbCKYIO
Y TIO3HAHHS MHPA; JIESTEIIHOCTh MHAUBUAYAIBHO U B TPYIIIE

—  OCO3HaHUE IIEHHOCTU HayYHOH AEATEIbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh NPOEKTHYIO M UCCIIEA0BATEIBCKYIO
JIeSITeNIbHOCTh MHIMBUAYAJIHHO U B TPYIIIE.

B nponecce MOCTMXKEHHsS JIMYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS IPOrpaMMbl 110
uHpopMaTuke y  OOydYalOUIMXCS  COBEPIICHCTBYETCS  AMOLMOHAIBHBIA  HMHTEIUIEKT,
npeanonararoIuil copMUpPOBaHHOCTb!

CaMOCO3HaHHUs, BKJIOYAIOIIEr0 CIOCOOHOCTh IIOHHMATh CBOC 3MOIMOHAILHOE
COCTOSIHUE, BHUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOUN IMOIMOHAILHOU cepsl,
OBITh YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIOYAIOMIETO  CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHE, CIIOCOOHOCTh aNanTUPOBAThCA K
AMOIIMOHATBHBIM U3MEHEHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTpPEHHEH MOTHBAIINH, BKIIFOYAIOIICH CTpeMIICHUE K JJOCTHKCHHIO 1IN U YCIIEXY,
ONTUMH3M, HMHUIMATHBHOCTb, YMEHHE JCUCTBOBAaTh, WCXOAS M3 CBOUX
BO3MOXKHOCTEI;

OMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTh IIOHMMAaTh SMOIMOHAJIBLHOE COCTOSIHUE
JPYTUX, YIUTHIBATH €rO IPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO
U COTIePESIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JIPYTUMU JTIOAbMH, 3a00THTHCS, TPOSABIIATH HHTEPEC U pa3peiaTh KOHGIUKTHL.

B pesymprate wusyuenus yueOHoro mnpeamera Dusumka y oOywaromierocs OynyT
chOopMUPOBaHb MeTaNpeIMeTHbIe Pe3yJbTaThl, OTPAKEHHbIE B YHHBEPCATbHBIX Y4EOHBIX

JNIEUCTBHAX,

a HUMCHHO - IIO3HABaTCIbHBIC YHUBCPCAJIBHBIC y‘-Ie6HI)Ie )IeI\/'ICTBI/Iﬂ,

KOMMYHUKATHUBHBIC YHUBCPCAJIBHBIC y‘le6HLIC HeﬁCTBHH, PCrYIIAATHUBHBIC YHUBCPCAJIBHBIC
y‘-Ie6HBI€ I[GI\/'ICTBI/HI, COBMECTHAaA ACATCIbHOCTD.

MeTaHpe,I[MeTHHe PE3yiabTaThl OCBOCHUA NPCAMETA:

MeranpeamMeTrHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTo4uHeHHbIe YHMBePCAJIbHbIE
pe3yJibTaThl, ®1rOoC COO yueOHbIe geiicrBus (YY) @OII
OTpaKeHHbIE B COO
YHUBEPCAJIbHBIX
Y4eOHBIX
JAefCTBUSIX
Ornanenne a) 6a30BbIe JTOTMYECKHE ACUCTBU: 1) 6a30BbIE TOTHYECKNE IEHCTBHSA:
YHUBEPCAIbHBIMU — CaMOCTOSITETBHO (POPMYIHNPOBATH U — CaMOCTOSTENFHO (POPMYITHPOBATE U
y4eOHBIMU aKTyaJIM3HpPOBATEH MPOOIEMY, aKTyaJIM3UPOBAThH MPOOIIEMY,
[103HAaBATEIbHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; paccMaTpuBaTh €€ BCECTOPOHHE;
JEeHCTBUSMH: — YyCTaHaBJIMBaThb CyIIIeCTBeHHLIﬁ MpU3HaK — OIIPEJICTISATh LCIN AeATCIbHOCTH,
WJIM OCHOBAHUS 7Sl CPAaBHEHUS, 3aJaBaTh MapaMeTPbl U KPUTEPUH UX
Kiaccu(puKauu 1 0000IeHIS; JIOCTIDKCHUS,
— OIpeaenaTh LEeIH AeATENbHOCTH, 33/1aBaTh — BBISIBJISITh 3aKOHOMEPHOCTH U
HnapaMeTpsl U KPUTEPUH UX JOCTHIKEHMUS; MIPOTHBOPEUHSI B PACCMaTPUBAEMBIX
— BBIABJIATH 3aKOHOMEPHOCTH U ITPOTUBOPCUNA (DI/ISI/I‘IGCKI/IX ABJICHUAX,
B pacCMaTpUBaCMbIX ABJICHUAX, - paSpa6aTBIBaTB IJIaH peHICHUA
— BHOCHTb KOPPEKTUBEI B ICATCIIBHOCTD, HpO6HeMBI C Y4E€TOM aHaJiu3a
MMCIONINXCA MAaTCPHUAIIBHBIX 1




OLIEHUBAaTh COOTBETCTBUE PE3YIHTATOB
LEJIIM, OLIEHUBATh PUCKH MOCIIEICTBHUH
JIeSITeTIbHOCTH;

— pa3BHUBaTh KPEaTHUBHOE MBIIUICHUE NIPU
PELICHNH )KU3HEHHBIX IPo0IIeM;

HeMaTepHaJIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTUBBHI B
JeATEeIILHOCTh, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEISIM,
OLICHMBATh PUCKHU MOCJICICTBUH
JesATeIEHOCTH;

— KOOPIMHHUPOBATH U BHIIIOIHATE
paboTy B yCIOBHAX PeabHOTO,
BUPTYaJIBbHOTO U KOMOMHHPOBAHHOTO
B3aUMOICHCTBUS;

— pa3BUBATh KPEaTUBHOE MBIIIJICHUE
IIPY pEIICHUH KM3HEHHBIX MPOOJIEM.

0) 6a30BbIC UCCIICIOBATEIBCKHIEC ACUCTBUS:

— BJAJCTh HABBIKAMH y4eOHO-
HCCJIEIOBATENILCKOM U POEKTHOU
JeATEeIbHOCTH, HABBIKAMH Pa3pELICHUS
mpooieM;

—  CIIOCOOHOCTH ¥ TOTOBHOCTB K
CaMOCTOSITETIBHOMY ITOUCKY METOJIOB
pelLICHHUS MPAKTHISCKUX 3a1ad,
NPUMEHCHHUIO Pa3JIMYHBIX METO/IOB
MO3HAHUS;

— OBJIaACHUC BUJAAMU NCATCIIBHOCTH I10
TMOJIYYCHUIO HOBOI'O 3HAHUs, €TO
MHTEPIPETALIH, TPEOOPa30BaHUIO U
MPUMEHEHHUIO B Pa3IIMYHbBIX YI€OHBIX
CUTyalusdax, B TOM YHCJIC TIPU CO3aHUN
Y4EeOHBIX U COLHAIIBHBIX MIPOCKTOB;

— ($OopMHUpOBaHUE HAYYHOTO THIIA MBIIUICHUS,
BJIAJICHHE HAYYHOU TEPMHHOJIOTHEH,
KITIOYEBBIMH MTOHATHSAMHU M METOJIAMU;

— CTaBUTh U QOPMYIHPOBATH COOCTBEHHBIC
3a/1a9¥ B 00pa30BaTEIbHON JACATEILHOCTH U
JKU3HCHHBIX CUTYyallUAX;

— BBIBJIATH IPUYUHHO-CJICACTBECHHBIC CBA3U U
AKTYyaJIM3UPOBATH 3a/1a4y, BbIJIBUT'ATh
TUTIOTE3Y €€ PEeLICHHUsI, HAXOIUTh
APTYMEHTBI IJI JOKa3aTCJIbCTBA CBOUX
YTBEp)KACHHH, 3a/1aBaTh APaMETPhI U
KPUTEPUH PEILCHUS;

—  AHAIM3HPOBATH MOJYYCHHBIC B XOC
peLICHHUS 331241 PEe3yIbTaThl, KDHTHICCKH
OLICHUBATh UX JIOCTOBEPHOCTH,
NPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSX;

— JaBaThb OLUCHKY HOBBIM CUTYAIUAM,
OIIEHUBATh IPUOOPETEHHBIH OIBIT,

— pa3pabaThiBaTh IUIAH PEIICHHUS MPOOIEMBI C
YYETOM aHaIn3a HMEIOTIHXCS
MaTepHalbHbIX U HEMATePUaIbHBIX
pecypcos;

—  OCYILIECTBIIATH LICJICHATIPABIICHHBIH MOUCK
IepeHoca Cpe/ICTB M CIIOCOO0B JICHCTBHS B
npoheCcCHOHATBHYIO CPEy;

— yMeTb NIEPEHOCHUTH 3HAHUS B
MO3HABATENILHYIO M IPAKTHYECKYIO0 00J1acTh
KU3HCACATCIIBHOCTH,

— YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00IacTel;

— BbBIABUT'aTbh HOBBIC UACH, IPEAJIAaraTh
OpHI'MHAJBHBIC TIOIXO/IbI U PELICHHS;

2) 6a30BbIC UCCIICIOBATEIBCKIE

JIEUCTBHUS:

— BIIaICTh HAYYHOU TEPMUHOJIOTHUEH,
KITIOYCBBIMY MOHATUSIMH U
MeTogaMu GU3NIECKOI HAYKH;

— BJIaJCTh HABBIKAMH Y4eOHO-
HCCIIEI0BATENBCKON U IPOEKTHOM
JeSITeIbHOCTH B 00J1aCTH (DU3UKH,
CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEILHOMY MTOMCKY METO/IOB
peteHus 3ana4 Gpu3nIecKoro
COJICPKAHUS, TPUMCHCHHIO
Pa3IMYHBIX METOIOB MTO3HAHMS,

— OCYIIECTBIISITh PA3INYHBIC BUIBI
JIESITEILHOCTH 110 TIOJTYYEHHUIO
HOBOTO 3HAHMS, €TO HHTEPIPETALINH,
peoOpa3oBaHUIO M IPUMEHEHHIO B
Pa3IHYHBIX YYEOHBIX CUTYaIUAX, B
TOM YHCJIE IPU CO3MaHUH YISOHBIX
MIPOEKTOB B 00JIaCTH (PHU3HKH;

— BBIABIISTH IPUYUHHO-CJICICTBCHHBIC
CBSI3M M aKTyaJIU3UPOBATh 33/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUS,
HAXOJUTh APTYMEHTBI JIsI
JIOKA3aTeNbCTBA CBOUX
YTBEPIKICHHH, 3a/1aBaTh MapPaMETPhI
U KPUTEPUU PEIICHUS;

— aHAJTU3UPOBATH MOJTYICHHBIC B XOJIE
pelIeHus 3a1a9d pe3yIbTaTHI,
KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATH
M3MEHCHHE B HOBBIX YCIIOBHSX;

— CTaBUTH 1 (HOPMYITHUPOBATH
COOCTBEHHBIE 33/1a4H B
00pa3oBaTeNbHOM IeATENBHOCTH, B
TOM YHCJIC IPU U3yYCHUU (HU3UKU;

— JaBaTh OICHKY HOBBIM CHUTYaIlHsIM,
OILICHUBATh MPUOOPETEHHEIH OTIFIT;

— YMETh IIEPEHOCHUTH 3HAHUS 110
(u3MKe B MPAKTHYECKYIO 00IaCTh
KU3HEICATCITHLHOCTH;

— YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX MIPEIMETHBIX 00JIACTElH;

— BBIJBUTaTh HOBBIC MJICH, IPEJIaraTh
OpPHUTHHAJILHBIE TTOAXOBI 1
peIICHHS;

— CTaBUTh MPOOJIEMBI U 3a1a4H,
JIOTTYCKAIOIUe allbTePHATUBHBIE
pelIeHusl.




CTaBUThb HpO6J’I€MLI " 3a4a4u, JOIMyCKAaronue
AJIBTCPHATUBHBIC PCHICHUSA,

B) paboTa ¢ uHpOpMaImeit:

BJIaJICTh HABBIKAMU TOJTYYCHUS
HH(POPMALIUYU U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISATH
MOUCK, aHAJIN3, CHCTEMATU3AIHIO 1
MHTEPIPETALUIO HHPOPMALIUHU Pa3THYHBIX
BUJIOB U (hopM MpercTaBieHNUS;

CO3/1aBaTh TEKCTHI B Pa3IN4HbIX (hopmarax ¢
Y4eTOM Ha3HAYCHUS UHPOPMALIUH U
LIENICBO Ay TUTOPUH, BEIOUpAS
onTUMaNbHYI0 (OPMY NPEACTABICHUSA U
BU3YaIIU3aIlHH;

OIICHUBATh JOCTOBEPHOCTD, JICTHTUMHOCTD
HH(POPMALINY, €€ COOTBETCTBUE MPABOBBIM U
MOPaJbHO-3THYECKHM HOpMaM;
HCIIOJIb30BaTh CPEICTBA HHHOPMALIUHOHHBIX
M KOMMYHUKAI[HOHHBIX TEXHOJIOTHIA B
pCeLICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
Y OpraHU3alHOHHbIX 3314 C COOII0ICHIEM
TpeOOBaHUIT SPrOHOMUKH, TCXHUKH
0€30IaCHOCTH, TUTHECHBI,
pecypcocOepekeHusi, MpaBOBbIX U
3TUYECKUX HOPM, HOPM MH(POPMAIIOHHOM
0e30I1acCHOCTH;

BJIaJICTh HABbIKAaMU PACIIO3HAaBaAHUA U
3aIuThl HHPOpPMANUHU, HHHOPMALUOHHOM
6€301acHOCTH JTIUYHOCTH.

3) pabora ¢ HHpOPMALUCIi:

— BJIAJIETh HABBIKAMH TIOJTyYCHUS
nHpopManuy HU3NIECKOTo
COJICPIKAHMS U3 UCTOYHHUKOB PA3HBIX
THUIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISITh IOUCK, aHAJIN3,
CHCTEeMAaTH3aI[HI0 U HHTEPIIPETAIIUIO
nH(pOpMANUH PA3THYHBIX BHIIOB U
(dhopM mpencTaBiICHHS,

— OLICHUBATh JIOCTOBEPHOCTH
nHdopMmanuy;

— MICIIOJIb30BaTh CPE/ICTBA
UH()OPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pELICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHHU3aI[MOHHBIX 33]1a4 C
coOmoeHreM TpeOoBaHHUH
SPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX
STHYECKUX HOPM, HOPM
UH(POPMAITMOHHON 0€301aCHOCTH;

— CO3/1aBaTh TEKCThI (PU3HYECKOTO
COJIep’KaHUs B Pa3IM4YHbIX opmarax
C yYETOM Ha3HaveHHs HHopMauu
U LIEJIEBO ayIUTOPUH, BBIOUpast
onTUMaNbHYIO hopmy
MPE/ICTABICHUS U BU3YyaJIU3allUH.

OsBnanenue
YHUBEPCAIbHBIMU
KOMMYHHUKaTUBHBIM
W JEUCTBUSIMH:

a) oOIeHue:

OCYIIECTBIISITH KOMMYHHUKAIIUN BO BCEX
cdepax Ki3HH;

pacIo3HaBaTh HeBEpOAIbHbBIE CPEICTBA
0011eHNs1, TOHUMATh 3HAUE€HHE COIIMAIIbHBIX
3HAKOB, PaCclO3HaBATh NPEAIOCHIIKH
KOH(IMKTHBIX CUTYallMi M CMATYaTh
KOH(ITUKTHI;

BJIAJIETh Pa3JIMUYHBIMH CIIOCOOAMH OOIIEHNUS
Y B3aUMOJEHCTBUS;

apryMEHTHPOBAHHO BECTH JIHAJIOT, YMETh
CMSIT4aTh KOH(JINKTHBIE CUTYAINH;
Pa3BEpHYTO U JIOTHYHO W3J1araTh CBOIO
TOYKY 3PEHHS C UCTIOJIL30BAHHEM SI3BIKOBBIX
CpEIICTB;

1) oOmenue:

— OCYIIECTBJIATH OOIIEHHE HAa ypOKax
(GHM3UKK ¥ BO BHEYPOUHOH
JIeSITeTTBHOCTH;

— pacmo3HaBaTh NMPERNOCHUIKN
KOH(JIMKTHBIX CUTYaIUH 1
cMSAT4YaTh KOH(DIUKTHL;

— pa3BepHYTO M JIOTMYHO U3JIarath
CBOIO TOYKY 3pEHUS C
HCTIONIb30BAaHUEM S3BIKOBBIX
CpPEACTB.

0) coBMecTHasl IeATENbHOCTb:

IIOHMMATb U UCIOJIb30BaTh IPEUMYILECTBA
KOMaHTHOH ¥ WHANBUIYaIbHOW PabOTHI;
BBIOMpPATh TEMAaTHKY M METOIBI COBMECTHBIX
JISWCTBHH C y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH KaKJI0TO 4JIEHA KOJIJIEKTHUBA;
MPUHUMATB LIETU COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BLIBATh U
KOOPAMHHUPOBATH ACUCTBUS IO €€
JIOCTH>KEHHIO: COCTABIISTh IUIAH JEHCTBHIA,
pacnpenensTh pojau ¢ y4eTOM MHEHUH
YYaCTHHKOB 00CYXJIaTh Pe3yIbTaThI
COBMECTHOH paboThI;

OLICHUBATh Ka4€CTBO CBOEI0 BKJIAJA U

2) coBMeCTHasl IS TENbHOCTb:

— TIOHHUMATb U UCIIOJH30BATh
MpeuMyIIecTBa KOMaH/IHON U
WHAWBUAYAIbHON pabOTHI;
BEIOMPATh TEMATHKY M METOIBI
COBMECTHBIX JIEHCTBUI C yUeTOM
00IIMX UHTEPECOB, U
BO3MOKHOCTEH Ka)JIOTO 4ieHa
KOJUIEKTHBA;

—  NpPUHUMATb LIETU COBMECTHOM
JIESITETTHHOCTH, OPTaHU30BLIBATh U
KOOPAWHUPOBATH ICHCTBHSA IO €€
JIOCTMD)KEHUIO: COCTABIIATh TUIaH
JIEHCTBUH, pacIpeeNaTh POJIH C
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Ka)KJJOr0 y4acTHHKA KOMaHJIbl B OOLINI
pe3yJbTaT 10 pa3paboTaHHBIM KPUTEPHSIM;
IpeJJlaraTh HOBbIE IIPOEKTHI, OLICHUBATh
UJIeU C TIO3UIMK HOBU3HBI, OPUTUHAIIBHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;
KOOPIWHHUPOBATH U BHIIOIHSITE paboTy B
YCIOBUSIX PEaTbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAaHHOTO B3aNMO/ICHCTBIS;
OCYIIECTBIIATh MO3UTHBHOE CTPATETHUECKOE
MOBEJICHUE B PA3IMYHBIX CUTYAIHSIX,
MPOSIBIISITE TBOPYECTBO U BOOOpaKEHHE,
OBITH MHUIIMATHBHBIM

Y4eTOM MHECHUH YYaCTHHKOB,
00CYXIaTh Pe3yJIbTAThI
COBMECTHOH paboThI;

OIICHMBATh KaueCTBO CBOETO
BKJIaJ]a U KQXK/IOTO yIaCTHUKA
KOMaH/Ibl B OOLIHI pe3yJIbTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;
Mpearath HOBBIC MPOCKTHI,
OIIEHMBATh HIEH C TTO3UIIUU
HOBH3HBI, OPUTUHAIILHOCTH,
MPaKTUYCCKON 3HAYMMOCTH,
OCYILECTBIIATH MMO3UTHBHOE
CTpaTeruueCcKOe MOBEICHHUE B
Pa3IMYHBIX CUTYAIUSAX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKeHHE, ObITh
MHUIAATHBHBIM.

OBnajeHue
YHHUBEPCaTbHBIMHI
PETYISATHBHBIMH
JNEUCTBUSIMU

a) caMOOpTaHU3aITU:

CaMOCTOSATENILHO OCYIIECTBIIATh
MIO3HABATEJILHYIO JICSTEIbHOCTD, BBISIBIISTD
poOJIeMBbl, CTaBUTH U (HOPMYIIUPOBATH
COOCTBEHHBIE 3aJa4ll B 00pa30BaTEIbHON
JIEATEIIHOCTH W )KU3HEHHBIX CUTYAIlVSIX;
CaMOCTOATEIbHO COCTABJIATH IJIaH PCHICHUSA
MPOOJIEMBI C YIETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEeANIOYTEHUN;

J1aBaThb OLICHKY HOBBIM CUTYaAllUsAM,
pacmmpATh paMK1 y4eOHOTO TIpeIMeTa Ha
OCHOBE JIMYHBIX IIPEAIOYTCHNUI;

JieTlaTh OCO3HaHHBIN BBIOOD,
apryMEeHTHPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;
croco0CTBOBaTH (POPMHUPOBAHHIO U
IIPOSABJICHUIO IIUPOKOU IPYAULIMU B Pa3HBIX
00J1acTAX 3HAHUH, TOCTOSIHHO TOBBIIIATH
CBOM 00pa3oBaTeNbHbIil U KYJIbTYpPHBIN
YPOBEHb;

1) camoopraHu3amnys:

CaMOCTOSATENILHO OCYIIECTBIIATh
MO3HABATEJIFHYIO JICSITENEHOCTD B
o0xacti pHU3UKH U aCTPOHOMUH,
BBIABIIATH MMPOOJIEMBI, CTABUTH 1
(dopMyIHpOBaTH COOCTBEHHEIE
3a7a4u;

CaMOCTOSATENLHO COCTABIIATD IUIaH
pELICHUs PACUETHBIX
Ka4ueCTBEHHBIX 3aJ1a4, IIaH
BBITIOJTHEHHS IPAKTHYECKOM
paboTHI C yIETOM MMEIOIIIXCSI
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U NIPEANIOUTEHUH;
JIaBaTh OIIEHKY HOBBIM CHUTYaLlUsIM;
pacmmpATh paMKu y4eOHOTO
IpeaMeTa Ha OCHOBE JIMYHBIX
MpEeANOYTEeHUH;

JIeNIaTh OCO3HAHHBIN BBIOOD,
apryMeHTHpOBaTh ero, OpaTh Ha
cebs OTBETCTBEHHOCTH 32
pelieHue;

OLICHWBATh MPUOOPETEHHBIN OMBIT;
croco0CTBOBAThH (POPMUPOBAHHIO U
MPOSIBIICHHUIO 3PYIULINH B 00JIaCTH
(HM3HUKH, TOCTOSTHHO MOBBIIIATH
CBOI 00pa30BaTENBHEIN U
KyJIbTYpPHBII YPOBEHb.

0) CAaMOKOHTPOJIB:

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh
KOPPEKTUBHI B IEITEIHLHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YyIHTATOB IEJISIM;

BIIa/IETh HABBIKAMU TI03HABATEILHOM
pedIrekcu Kak 0CO3HAHUS COBEPIIIaeMBIX
JIEUCTBUI U MBICJIUTENBHBIX MIPOLIECCOB, UX
Pe3yJbTaTOB U OCHOBAHUM;

HCIIOJIE30BATh MIPUEMBI Pe(ICKCHH IS
OIICHKY CHTYalllH, BEIOOpA BEPHOTO
pelIeHus;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO
MIPUHUMATH PEIIEHUS TI0 UX CHUKCHHUIO;

B) OMOIIMOHAILHBIA HHTEJUIEKT,
MIPEIIOIarafouIii cOPMUPOBAHHOCTE!
CaMOCO3HAHUS, BKJIFOYAIOIIET0 CIIOCOOHOCTH
MOHUMATPH CBOE IMOITOHAIEHOE COCTOSHHE,

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYaIIUsM,
BHOCHUTH KOPPEKTHUBHI B
JIeITEJIbHOCTD, OIICHUBATH
COOTBETCTBHUE PE3yIbTATOB IENSIM;
BJIaJICTh HaBbIKAMU
MTO3HABATEILHOW peIeKCHH KaK
OCO3HAHUA COBEPIIAEMBIX
JIEUCTBHI U MBICIIUTEIIbHBIX
MIPOLIECCOB, UX PE3YJILTATOB U
OCHOBAHUH;

HCTIOJIB30BaTh MPUEMBI PEPIICKCUI
ISl OIIEHKU CUTYalliH, BIOOpa
BEPHOTO PEIICHUS;

OIICHUBATh PUCKH U CBOCBPEMEHHO
MPUHAMATH PEIIEHUS 0 UX
CHIKEHUIO;
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BUJIETh HANIPABJICHUS PAa3BUTU —  OPUHUMATh MOTHBBI U APT'yMEHThI
COOCTBEHHOH YMOLMOHANBHOII chepbl, OBITH JpPYTHX IIPU aHAJIN3E PE3YJIbTATOB
YBEPEHHBIM B cele; JEATEeIbHOCTH.

—  CaMOperyaupoBaHUs, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE [TOBE/ICHIE,
CIOCOOHOCTH aIalITHPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHHUAM U IPOSBIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

— BHYTpEHHeil MOTHBallUH, BKIIIOYAIOIIEH
CTpEeMIICHUE K JOCTIKEHUIO 1IeIU U YCIIeXy,
OIITUMM3M, HHUIIUATUBHOCTD, yMEHUE
JeHCTBOBATh, UCXO/S U3 CBOUX
BO3MO>KHOCTEM;

— OMIATHH, BKIIOYAIONMEeH CIOCOOHOCTh
MOHMMATh SMOIMOHAIEHOE COCTOSHHE
JIpPYTHX, yIUTHIBAaTh €TO IPU
OCYIIECTBICHNN KOMMYHHKAIIWH,
CIIOCOOHOCTH K COUYBCTBHUIO U
COIIEPEIKUBAHUIO;

— COUMANbHBIX HABBIKOB, BKITIOYAIOIINX
CIIOCOOHOCTD BBICTPAaHBaTh OTHOLICHHS C
JPYTHMH JIFOIbMH, 3200 TUTHCS, IPOSIBISTH
HHTEpEeC U pa3peniaTb KOH(IUKTHL;

T') IPUHATHE Ce0sl U IPYTUX JIIOACH: 3) npunATHA ceOs U IPYTUX:

— TpUHUMATh ce0sl, HOHUMAas CBOU —  NpUHUMAaTh ce0sl, TOHUMAsi CBOH
HEIOCTaTKU U JOCTOUHCTBA; HEOCTAaTKU M JOCTOUHCTBA;

— TIPUHUMAaTh MOTHBBI U apPTyMEHTHI APYTUX —  NIPUHUMAaTh MOTHBBI U APTyMEHTHI
JFOJICH NIpM aHANN3€ PE3yJIbTaTOB JPYTHX MIPH aHAJIN3E PE3YJIbTATOB
JIeSITEIIHOCTH; JIeSITEIIHOCTH;

— TIpHU3HaBaTh CBOE IPaBO M MPaBO APYTUX — TIpHU3HABaTh CBOE MPABO U IIPABO
Jro/Iel Ha OITHOKH; JIPYTHX Ha OIIAOKY.

— pa3BHBaTh CHOCOOHOCTH MOHUMATh MUP C
MO3HLIMHU JIPYTOT0 YEJIOBEKA.

OcBoenue yueOHoro npeamera @U3uKa J0JKHO CIOCOOCTBOBATH (POPMHUPOBAHHIO OOIIMX
KOMIIETeHMH:

OK 01. Beibupats cmnocoObl pemeHHs 3anad  Npo(ecCHOHAIBHOM JesATeTbHOCTH
MPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IIOWUCKA, aHAJIN3a W HMHTEPIPETALUU
uH(popMalui, U UH(MOPMALIMOHHBIE TEXHOJOTUHU JUIs BBIMOJIHEHUS 3a7ad NMpoQecCHOHANbHON
JESTEIIBHOCTH;

OK 03. ITnanupoBath U peain3oBbIBATh COOCTBEHHOE MPO(ecCHOHAIbHOE U TMUYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBLCKYIO JIeSTEHOCTh B MpoQeccuoHanbHON cdepe, UCIonb30BaTh
3HaHMS 110 MPABOBOM U (PMHAHCOBOW I'PaMOTHOCTH B Pa3IMYHbIX )KU3HEHHBIX CUTYaIUsX;

OK 04. 3¢ddexTnBHO B3aUMOICHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMAaH/IE;

OK 05. OcyniecTBiasTe yCTHYIO U NMHCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM
s3bike Poccuiickoit denepanyy ¢ yueToM 0COOCHHOCTEH COIMAIbHOTO U KYJIBTYPHOI'O KOHTEKCTA;

OK 06. IIposBiasaTe TpaxxAaHCKO-IATPHOTHYECKYIO IO3MIUIO, JIEMOHCTPUPOBATh
OCO3HAHHOE TIOBEJICHUE HAa OCHOBE TPAAUIMOHHBIX POCCHUICKUX JyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AlMH MEXHAIIMOHAIBbHBIX U MEXPEIUTHO3ZHBIX
OTHOLIEHUH, IPUMEHAThH CTaHIapThl aHTUKOPPYILIMOHHOIO TIOBE/ICHUS;

OK 07. CogeiicTBOBaTh COXPAaHEHUIO OKpPYXKAIOIIEH Cpefbl, pecypcocOepeKeHuIo,
OpPUMEHATh 3HAHUS OO0 M3MEHEHUWH KIMMaTa, HOPUHIUIBI OepeXIMBOrO IPOU3BOJICTBA,
3¢ (peKTUBHO AeCTBOBATH B UYPE3BBIYANHBIX CUTYALIMSIX;

OK 08. Mcnonp3oBaTh cpeacTBa GU3NUECKON KyIbTYphl Al COXPAHEHUS U YKPETUICHUS
3JI0pOBBS B Mpoliecce NpodhecCUOHATbHON ASSITENbHOCTH U MOAIEPKaHNs HEOOXOJUMOT0 YPOBHS
¢$u3nUecKoil MoAroTOBIEHHOCTH;
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CooTHomeHnune
UHGpOpPMaLHOHHOM

oonmx kommnerennuin PI'OC CIIO 10.02.05 O6ecneuenune

0€30MacHOCTH

pe3yJbTAaTOB U MeTalpeAMeTHBIX pPe3yJIbTATOB

ABTOMATU3UPOBAHHBIX

CHCTEM, JIMYHOCTHBIX

OO0mue KoMneTeHIMHU
®dIrocC CHo 10.02.05

JIM4HOCTHBIE pPe3yabTaThbl
D©OI1 COO

Mertanpeametnsie pe3yabTatsl @OII COO

OK 01. Beibupats
crocoOBI penIeHns 3a1a4
po¢eCCHOHATBHOM
JEATEbHOCTH
MIPUMEHUTENIBHO K
Pa3IMuHBIM KOHTEKCTaM;

8) IEHHOCTH HAYYHOTO NTO3HAHUS:

— c(hopMUPOBAHHOCTH
MHPOBO33pEHHS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
pasBHUTHS HAyKH,
JIOCTHKEHUSIM Hay4HO-
TEXHHYECKOTo Tporpecca u
OOIIIECTBEHHON  NPaKTHKH,
32 CYeT IIOHUMAaHHSA POJIH
HHPOPMAINOHHBIX
pecypcos,
UH(POPMALMOHHBIX
HPOLIECCOB "
MH(OPMALMOHHBIX
TEXHOJIOT UM B YCJIOBUAX

mudposoii  TpaHcdopmanuu
MHOTHX chep KU3HU
COBPEMEHHOT0 O0IIIEeCTRA;

— OCO3HaHHE LEHHOCTH
Hay4yHOH JesATeIbHOCTH,
TOTOBHOCTB  OCYIIECTBIIATD
HPOCKTHYIO u
HCCIIeIOBATEIBCKYIO
JeATEeIbHOCTh
MHIVBHUIYAIIBHO U B TPYIIIE.

Osinagenne

YHUBEPCAIIBHBIMA  TTO3HABATCIIBHBIMHU

IEUCTBUSIMU:
1) 6a30BBIC JTOTHUSCKHEC JCHCTBYSI:

CaMOCTOATENBHO (hOPMYIIUPOBATH U
aKTyaJIM3UpOBaTh NpoOIIeMy, paccCMaTpUBaTh e
BCECTOPOHHE;

OTIPEIETIATh LIEJN ISSTEIbHOCTH, 3a/1aBaTh
napaMeTpbl ¥ KPUTEPUH UX JTOCTHXKCHUS;
BBISBIITH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B
paccMaTpHuBaeMbIX (PU3NUECKUX SBICHHAX;
pa3pabaThIBaTh IUIAH pEIIeHHS TPOOIEMBI C
Y4ETOM aHaJIN3a UMEIOIIIXCS MaTepPUaIbHBIX U
HeMaTepHalbHbIX PECYPCOB;

BHOCHTH KOPPECKTHBEI B ICATCIBHOCTB,
OIICHUBATb COOTBETCTBUC PE3YJILTATOB LECIAM,
OILICHUBATb PUCKH HOCHEL[CTBI/Iﬁ JACATCIBHOCTU,
KOOPJMHHUPOBATH U BHIMOJHATH PaboTy B
YCIIOBUSIX peajbHOTO, BUPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIICHHE [IPU PEIICHUH
JKM3HEHHBIX MPOOJIEM.

2) 6a30BbIC UCCIICIOBATEIILCKHIE JCHCTBUS:

BJIaIETh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH
MOHATHSAMH ¥ METOIaMH (PU3UYECKOI HaYKH;
BJIJICTh HaBBIKAMH y4€OHO-NCCIIEI0BATEIbCKON
Y MIPOEKTHOM NIESTENBHOCTH B 00JaCTH (DU3HUKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHHS
3a7a4 (PU3UUECKOro COJICPKAHUS, TPHMEHEHHIO
Pa3IMYHBIX METOJIOB IMO3HAHMS;

OCYIIECTBIISITH PA3IIMYHbIEC BUJIBI IESTEIHHOCTH
TIO TIOJTyYEHUIO HOBOTO 3HAHMS, €T0
MHTEPIPETALNH, IPEOOPa30BaHUIO U
MPUMEHEHHUIO B PA3JIMYHbBIX YI€OHBIX
CHUTYaIUsIX, B TOM YHCIIC TP CO3TaHUH yIeOHBIX
MIPOEKTOB B O0JIACTH (DPU3UKH;

BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIC CBSI3H U
aKTyaJlU3UpOBaTh 33/1a4y, BbIIBUraTh TUIIOTE3Y
ee peLIeHHs, HaXOIUTb apI'yMEHTHI IS
JIoKa3aTeNnbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHS;
aHAJIM3MPOBATH IIOJIyYSHHBIE B XOJIE PELICHUS
3a71a4M pe3yabTaThl, KPUTHUECKH OLIEHUBATh MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYINPOBATH COOCTBEHHBIE 3a/1a41
B 00pa30BaTEIbHON IESATEINBHOCTH, B TOM YHUCIIE
TIpY U3y4YeHHUU (HU3UKHY;

JIaBaTh OLIEHKY HOBBIM CHUTYAallUsIM, OLCHUBATh
IprOOPETEHHBIH OIBIT,

YMETh EPEHOCUTh 3HAHUS 10 (U3UKE B
MIPAaKTUIECKYIO 00J1aCTh JKU3HEACSITEIHbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
NPEIMETHBIX O0JIacTel;

BBIJIBUT'aTh HOBBIE WJIEH, IIpEUIaraTh
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OpHUTI'MHAJIbHBIC TOAXOAbL U PCIICHUSA
— CTaBUThb HpOGJ’IeMLI 1 3aJ1a4y, OJOITYyCKaroIue
AJIBTCPHATUBHBIC PCHICHUA.

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CPEJCTBA
MOMCKa, aHAIIN3a U
HHTEPIPETALUH
nHpOpMALUN 1
WHPOPMALINOHHBIE
TEXHOJIOTUH JJIs
BBIMIOJTHEHHS 38184
po¢heCCHOHATBHOM
JIeATENbHOCTH;

OBajieHHe YHHUBEPCAJIbHBIMU  TO3HABATCIHHBIMHU

NCHCTBUAMMU:

3) pabota ¢ nHbOpMAaTTHEH:

— BJIaJI€Th HAaBBIKAMH TIOJIY4EHUS HH(POpMAITHN
(pU3MIECKOTO ColepKaHus U3 UCTOUHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIHHO OCYIIECTBIATE TIOUCK,
aHaJN3, CHCTEMAaTH3AINIO U MHTEPIIPETAITUIO
WH(POPMAIIUHU PA3TMYHBIX BUAOB U (GopM
MIPEICTABIICHHUS,

— OIICHUBATh JOCTOBEPHOCTh HH(POPMAIUH;

— UCTIOJIb30BaTh CPEICTBA UHPOPMAIIMOHHBIX
KOMMYHUKAI[HOHHBIX TEXHOJOTHIA B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpTraHU3AIMOHHBIX 337a4 C COOMIOICHIEM
TpeOOBaHUI YPTOHOMUKH, TEXHUKH OE30MIaCHOCTH,
THTHCHBI, pecypcocOepekeHus, IPaBOBBIX U
STHYECKUX HOPM, HOPM HHPOPMAITMOHHON
0€30IaCHOCTH;

— CcO37aBaTh TEKCTHI (PU3IUUECKOTO COMCPKAHUSI B
pas3iuyHbIX (popMarax ¢ yYETOM HA3HAYCHUS
UHQOPMAIIMK U IICJICBOW ayJUTOPHH, BHIOUpAs

ONTHUMAJIBHYI0  (OpPMYy  MpPEACTaBICHUS  H
BU3yaJIN3allHH.
OK 03. [TnanupoBats u 6) TpyIOBOTO BOCIIUTAHUS: OBnajgeHHe  YHMBEPCAJIBHBIMH  PEryJISATUBHBIMU
peaan30BBIBATH — HHTEpeC K  Pa3iWYHbIM | JEHCTBHUAMM:
coOcTBEHHOE chepam mpodeccronanpHol | 1) camoopraHu3amms:
po()eCCHOHANBHOE U JEATEeIbHOCTH, B TOM YHCIE | — CAMOCTOSTEIBHO OCYIIECTBIIAT
JIMYHOCTHOE PAa3BUTHE, CBSI3aHHBIM C (U3KUKOW U MO3HABATEJIIFHYIO  JEATENBHOCTE B 00JIaCTH

MpeANPUHUMATEIBCKYIO
JESTENIbHOCTD B
poeCCHOHATBHOM
chepe, ucmonb30BaTh
3HAHUS 10 IPAaBOBOU U
(buHaHCOBOI
IPaMOTHOCTH B
Pa3IMYIHBIX )KU3HEHHBIX
CUTYAIVSIX;

TEXHUKOM, yMEHUE
COBEpIIATH OCO3HaHHBIN
BEIOOp Oynymieir mpodeccun
u peann30BHIBaTh
COOCTBEHHBIE KHU3HCHHBIE
TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K
00pazoBaHuIO u

camM000pa30BaHUIO B 00JIACTH
(hU3MKKM HA MPOTSHKEHUU BCEi
JKU3HU;

(GM3UKM M acTPOHOMHH, BBISBIATH HPOOJICMBI,
CTaBUTH ¥ POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEHICHUS
pacdyeTHbIX U KauyeCTBEHHBIX 3ajad, IUIaH
BBITTOJIHEHHUS TPAKTHYECKOW pabOThI C y4eToM
AMeEoIuXcs pecypcos, COOCTBEHHBIX
BO3MOXHOCTEHN U NIPEANIOYTEHUN;

—  JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

— pacmmpsTh paMKH y4eOHOro mpeaMera Ha
OCHOBE JTMYHBIX ITPEJIOYTECHUI;

— JlenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh
ero, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILICHNUE;

—  OILIGHUBATh NMPHOOPETEHHBI OIIBIT;

—  c1ocoOCcTBOBaTH OPMUPOBAHHIO U MTPOSIBICHUIO
SpYOULIMK B o0JacTH  (M3MKH, IOCTOSHHO
MOBBIIATH cBOH 00pazoBaTebHbIH 51
KyJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

—  JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTHUBBI B I€ATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJIAM;

—  BIAJICTh HABBIKAMH [TO3HABATEIBbHON pedieKcun
KaK OCO3HaHMsI COBEPIAEMBIX JEHCTBUN U
MBICJIUTENBHBIX [IPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHU;

—  HCIIOJIB30BATh MIPHEMBI Pe(ICKCHH IS OLIEHKU
CUTYyAaIlNH{, BEIOOPA BEPHOTO PEIICHHUS;

—  OLEHUBAaTbh PUCKU U CBOEBPEMEHHO IIPUHUMATh
pELIeHHUs 110 UX CHUKEHUIO;

—  TIPUHUMATH MOTHBHI M apTyMEHTHI IPYTHX NPH
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AHAJIN3C PE3yJIbTATOB ACATCIbHOCTH.

OK 04. D¢ddexTrBHO
B3aUMO/ICHCTBOBATH U
paboTath B KOJIJIEKTUBE
1 KOMaHe;

8) LEHHOCTH HAYYHOTO MO3HAHUSL:

c(hOpMHUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHA HU3NIECKOI
HaYKH;

OCO3HaHME IICHHOCTU
Hay4HOU JEATENBHOCTH,
TOTOBHOCTB B IPOIIECCE
n3yueHus Qu3nKu
OCYILECTBIIATH MPOCKTHYIO U
HCCIIEI0BATEIBCKYIO
JIESTeTHHOCTD
WHIUBUAYAIHHO U B TPYIIIE

OK 05. OcyuiecTBiaTh
YCTHYIO H TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TOCYJapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuun
C y4eTOM OCOOCHHOCTEH
COLIMAIBHOTO K
KYJbTYPHOTO KOHTEKCTA,;

OBilaiecHHe YHHMBEPCAIBHBIMH KOMMYHHKATHBHBIMHU

JIEHCTBUAMU:

1) obuienue:

—  OCYILECTBJIATH OOIIEHHE Ha YpOKaxX (pHU3NKU U BO
BHEYPOYHOH AEATEIbHOCTH;

— pacIo3HaBaTh MPEANOCHUIKN KOHPIMKTHBIX
CUTYyallid ¥ CMSr4aTh KOH(DIUKTEI;

— Pa3BEpPHYTO U JIOTHYHO U3/1araTh CBOIO TOUKY
3pEHUsSI C UCIOIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHas AEATECIBHOCTb!

—  TIOHUMATh U HCIIOJIB30BaTh IPEUMYIIIECTBA
KOMaH/IHOH M MHJMBUAYaJIbHOM paOOTHI;
BBIOMPATh TEMAaTUKY ¥ METOJII COBMECTHBIX
JICWCTBHUH C y4eTOM OOLIMX HHTEPECOB, U
BO3MOXKHOCTEH Ka)k/IOTO WieHa KOJUIEKTHBA;

—  TIPUHUMATh LEITH COBMECTHOH JIESTENHHOCTH,
OPTaHHU30BBIBATH M KOOPJHUHUPOBATH JCHCTBUS
IO €€ JOCTIKCHUIO: COCTaBIIAThH IUIaH AEHCTBUH,
pacIpenenaTh poiy ¢ y4eTOM MHEHUH
YYaCTHHKOB, 00CYXJaTh Pe3yIbTaThl
COBMECTHO# paboThI;

—  OIIGHMBATh KAYECTBO CBOETO BKJIAAa M KaXKJOT0
YYacTHHKa KOMaHJIbl B OOLIMI pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

—  mpelyiaraTb HOBBIE POEKTHI, OLCHUBATh HJIEH C
MO3UIMY HOBU3HBI, OPUTMHAJIBHOCTH,
MPaKTHYECKOH 3HAYNMOCTH;

— OCYWIECTBIATh  IIO3UTUBHOE  CTPATETHMYECKOE
MIOBE/ICHNUE B Pa3JIMUHBIX CUTYalUsX, IPOSBIATH
TBOPYECTBO u BOOOpakeHHe, OBITH
WHHIATHBHBIM.

OBiasieHNe  YHUBEPCAIBHBIMH  PETYJISATHBHBIMHU

JIEHCTBUSAMU:

3) npunATHA cebs U IPYTUX:

—  TIpUHUMATH ce0s, TOHUMAs CBOM HEJOCTATKH U
JIOCTOMHCTBA;

—  NPUHUMAaTh MOTHBBI U apPT'YMEHTBI IPYTUX TPU
aHaJIM3€e Pe3yIbTaTOB JESTEIHLHOCTH;

— TIpH3HaBaTh CBOE MPaBO M MPABO APYTUX HA
OIHNOKY.

OK 06. ITposiBnsTH
rpaskAaHCKO-
MIATPHOTUYECKYIO
TIO3UIIHIO,
JIEMOHCTPHUPOBAThH
OCO3HAHHOE MOBEICHHE
Ha OCHOBE
TPaIUIIMOHHBIX
POCCUMCKHUX JYyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIe
C Y4€TOM rapMOHU3ALUH
MEXKHAI[UOHAJIBHBIX U
MEXKPEIUTHO3HBIX
OTHOILEHUH, TPUMEHATh
CTaHJIapPTHI
AHTUKOPPYIIIHOHHOTO
MTOBEICHHUS;

1) TpaXXKAAHCKOI'O BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH
Tpa)XXTaHCKOU TIO3UITUHI
o0yJarorerocs Kax
AKTUBHOT'O U OTBETCTBCHHOI'O
YIEHA POCCUIICKOTO
o0111ecTBa;

HpI/IHHTI/IC Tpa}II/I[H/IOHHBIX
00IIIEYETOBEYECKHX
TYMaHUCTUYECKHUX H
JIEMOKPATHICCKIX
LICHHOCTEH;

TOTOBHOCTH BECTH
COBMECTHYIO JICATCIEHOCTD B
HHTEpecax rpaxaaHCKOro
o01ecTBa, y4acTBOBaThH B
CaMOYIIPABJICHUHU B
obpazoBaTenbHOI
OpraHU3aIHH;

yMeHI/Ie BBaHMOHCﬁCTBOBaTB C
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2) IaTpHOTHYECKOTO BOCITUTAHU:

3)

COLIMAIIEHBIMU HHCTUTYTaMHU
B COOTBETCTBHH C UX
(yHKIMSIMU U Ha3HAUYCHHEM;
TOTOBHOCTH K T'YMaHUTapHOU
U BOJIOHTEPCKOH
JIESTEIbHOCTH;

c(hOpMHUPOBAHHOCTH
POCCHICKOM TpaXIaHCKOH

UJACHTUYHOCTH, NAaTPHUOTU3MA,

HEHHOCTHOC OTHOIICHHUC K

ToCyaAapCTBEHHBIM CUMBOJIAM,

JIOCTHXKCHUSIM POCCHICKHUX
YYEHBIX B 0071aCTH (PHU3HUKH U
TEXHUKE;

IyXOBHO-HPaBCTBEHHOTO

BOCIIMTAHHA:

c(OpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS,
JTHYECKOTO MTOBEAECHHS;
CITOCOOHOCTH OLIEHUBATE
CUTYAIIHMIO U TIPUHUMATH
OCO3HAHHBIC PEIICHHUS,
OPHCHTHUPYSICH HA MOPAJIHLHO-
HPaBCTBCHHBIC HOPMBI U
LIEHHOCTH, B TOM YHCJIE B
JIeSATEIbHOCTH YUEHOT0;
OCO3HAHHE JIMYHOTO BKJIAa B
MOCTPOEHHE YCTOWIHBOTO
Oyaymero;

OK 07. ConelicTBOBaTh
COXPaHCHHIO
OKpY’KaloIlel cpeasl,
pecypcocOepeReHuto,
IIPUMEHSTH 3HaHUS 00
HM3MEHEHHUH KJIMMaTa,
MIPUHITUITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ PEeKTHBHO
JIECTBOBATH B
Ype3BBIYaiHBIX
CUTYAIHSX;

7) 9KOJOTrH4Y€CKOT'0 BOCIIMTAHHA:

c(hOpMHUPOBAHHOCTH
9KOJIOTHYECKOM KYJIbTYPHI,
OCO3HaHHE TTI00aTHLHOTO
XapakTepa dKOJOTHIECKUX
nmpooeM;

HHaHI/IpOBaHI/Ie nu
OCYILIECTBJICHHE JIEUCTBUI B
OKpYyXarolieu cpese Ha
OCHOBE 3HAHUSA MeNeit
YCTOWYUBOrO pa3BUTHSA
YeJI0BEYeCTBa;
paciMpeHue onbITa
JIeSITCILHOCTH
9KOJIOTUYECKOMH
HaIpaBJIEHHOCTH Ha OCHOBE
WMEIOLIMXCS 3HAHUM 110
(usnke;

OK 08. Hcnonp30BaTh
cpencTBa (U3HUIECKOI
KYJIBTYPBI JUIst
COXpaHCHHS U
YKpPEIUICHUS 3I0POBBS B
nporecce
poheCCHOHATBHOM
JeSITEIBHOCTH U

O ITIePIKAHUS
HEOO0XOIUMOTO YPOBHS
(dusnueckoit
MOJIFOTOBJIEHHOCTH;

5) ¢pu3HUECKOTO BOCTIUTAHUSI:

— c(OpMUPOBAHHOCTH

3I0pPOBOTO U 0€30MacHOTro
oOpasa KHU3HH,
OTBETCTBCHHOT'O OTHOIICHHUS
K CBOEMY 3[IOPOBBIO, B TOM
9HCJe 3a CUST COOJFOJICHHS
TpeOoBaHuUit Oe3omacHoi

IKCIUTyaTaI[ul Cpe/CTB
MHPOPMAITMOHHBIX "
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH.
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4) 5CTETUYECKOTO BOCITUTAHUS :

—  JCTETHYECKOE OTHOIIEHHUE K
MUDY, BKITIOYAsl ICTCTHKY
HAYYHOT'O TBOPYCCTBA,
mprCyIIero GU3nIecKoit
HayKe.

IIpenmeTrHble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera @usznka

1) chopMHUpPOBaHHOCTh MpPEACTaBIEHUN O poaM W MecTe (PU3MKM U acCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOH KapTHMHE MHpa, O CHCTEMOOOpasyromed poiii (UMK B Pa3BUTUHU
€CTECTBEHHbIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOIMH, O BKJIa/I€ POCCUICKUX U 3apyO0eKHbIX
yU4eHBIX-(DU3UKOB B pa3BUTHE HAYKHU; TOHUMaHUE (GU3NIECKOH CYIIIHOCTH HAOII0AaeMBbIX SBJICHUN
MUKPOMMpA, MAKpPOMHUPA W MEraMupa; I[OHUMaHHE pOJIM aCTPOHOMHUH B IIPAKTHYECKON
NeSITeIbHOCTH YEJIOBeKa M JAJbHEHIIEM HayYHO-TEXHHUYECKOM pPa3BUTHH, POIHU (PU3MKH B
(GopMHpOBaHUU Kpyrozopa M (PYHKIHOHAJIBHOW TI'pPAaMOTHOCTH YEJIOBEKa JJs peIIeHUs
IPAKTUYECKUX 3a]au;

2) cdhopMUPOBaHHOCTh yMEHUW pacro3HaBaTh (u3Mueckue sBICHHsS (TPOIECCH) U
OOBSACHATP KX HA OCHOBE M3YyYEHHBIX 3aKOHOB: pAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpPSAMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MajieHHWe Tel, JABWKEHHE MO OKPYXKHOCTH, MHEPLHMS,
B3aMMOJICHCTBHE Tell, KojeOaTeabHOe JBHKCHHE, PE30HAHC, BOJHOBOE ABIDKEHHE; TUPQPY3Hs,
OpOYHOBCKOE JIBUXKEHHE, CTPOEHHUE >KUIKOCTEH M TBEpIBIX TeJl, U3MEHEHUEe oO0bema Tel NpHu
HarpeBaHuu (OXJIAXK/IEHUH), TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHJEHCallMsl, IUIaBJICHUE,
KpUCTAJIIIN3alMsl, KHUIIEHHWE, BIAXXHOCTb BO3/yXa, CBA3b CPENHEH KUHETHMYECKON SHEPruu
TETUIOBOTO JBIDKEHHSI MOJIEKYJ C a0CONIOTHOM TeMIepaTypoii, MOBBIIICHNE TAaBICHUS Ta3a MpU
€ro0 HarpeBaHuM B 3aKPbITOM COCYIE, CBS3b MEXKIYy IlapaMeTpaMu COCTOSHUSL TIas3a B
M30IIpoLeccax; IEKTpU3aLMsl Tell, B3aUMOJEHCTBUE 3aps/10B, HArpeBaHUe MPOBOJIHUKA C TOKOM,
B3aMMOJCICTBME MAarHuTOB, 2JEKTPOMAarHUTHAas WHAYKLHSA, ACHCTBUE MAarHUTHOTO IIOJIsS Ha
IPOBOAHMK C TOKOM W JABIKYIIMKCA 3apsij, 3JIEKTPOMAarHUTHbIE KOJ€OaHUs U BOJIHBI,
OpSIMOJIMHEHHOE pPacHpOCTpaHEHHWE CBeTa, OTPaXXeHHWe, MpeJoMIIeHUe, HUHTeppepeHIus,
Jubpaknus U NOJsSpU3als CBETa, JUCHepcusi cBeTa; (HOTOEKTpUYecKuil 3 ¢eKT, CBETOBOE
JaBJICHHE, BO3HMKHOBEHME JIMHEHYATOrO CIEKTpa aToMa BOJOpPOJA, €CTECTBEHHAas U
HCKYCCTBEHHas paJiMOAKTUBHOCTH;

3) BiageHHE OCHOBOIOJIATAOUMMH  (PU3MUECKUMH TOHATUAMU U  BEJIMYMHAMU,
XapaKTepU3yIOIUMH (U3NYECKUE MPOLECcChl (CBSA3aHHBIMU C MEXAaHHYECKHM JIBHJKEHUEM,
B3aUMOJICHICTBUEM TeJl, MEXaHMYECKHMMM KOJEOaHUSIMH M BOJHAMM; aTOMHO-MOJEKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBHIMU IPOLECCAMH; AJIEKTPUYECKMM W MAarHUTHBIM TOJSIMH,
AIIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMH KOJEOAHUSIMM M BOJHAMH; ONTHYECKUMHU
SBJICHUSIMU; KBAHTOBBIMHU SIBJIEHUSIMHU, CTPOEHHUEM aToMa U aTOMHOTO SApa, paAl0aKTUBHOCTBIO);
BIQJICHNE  OCHOBOIIOJIATAIOIIMMH  aCTPOHOMMYECKMMM  IOHSATUSAMH,  IO3BOJIIOLIMMU
XapaKTepu30BaTh IMPOLECCHl, MPOUCXOJAIIME Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJlaKTHYECKOM cpefie; IBUKEeHNEe HEOECHBIX Tell, SBOJIIOLINIO 3Be3]1 U BeenenHoii;

4) BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMHU (3aKOH BCEMUPHOTO TATOTEHMUS,
I, II n III 3akoHbl HbrOTOHA, 3aKOH COXpaHEHHUs MEXAHUYECKOM DHEPrUU, 3aKOH COXPaHECHUS
UMITyJIbCa, MPUHIUI CYNEpPHO3ULUN CUJI, MPUHIMII PaBHONPABHOCTH HHEPLUATbHBIX CHUCTEM
OTCYETA; MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPHIO CTPOEHUS BELIECTBA, Fa30BbIE 3aKOHBI, NIEPBBIN
3aKOH TepPMOJIMHAMHUKH; 3aKOH COXPaHEHUS 3JIEKTPUUECKOTOo 3apsaia, 3akoH Kynona, 3akon Oma
JUISl y4acTKa Lienu, 3akoH OMa /171 IOJTHOM 2JIEKTpUUECKOH 1enH, 3akoH [xoyns - JIenna, 3akoH
AIIEKTPOMAarHUTHOM WHAYKLHH, 3aKOH COXPaHEHUS DHEPruM, 3aKOH MPSIMOJIMHEHHOro
pacrnpoCTpaHEHHs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEJIOMIIEHUS CBETA; 3aKOH COXPAHEHUS
SHEpPruM, 3aKOH COXpPAHEHHs] MUMIYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOro 3apsijaa, 3aKOH
COXpaHEHMsI MaCCOBOT'0 YHMCIIA, MOCTYNaThl bopa, 3aKoH pajinoakTUBHOTO pacnaja); yBEpeHHOe
HCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH NMpu aHanu3e (PU3HUECKUX SIBICHUN U MPOIIECCOB;

5) yMeHHEe Y4YUTHIBaTh TPAHUIBI MPUMEHEHHS H3YyYEHHBIX (U3MUECKUX MOJAETeH:
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MaTepHalibHasi TOUKa, HHEepLUalbHas CUCTEMa OTCUETa, UeAIbHBIN ra3; MOJEIN CTPOSHHs Ia30B,
KHUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUYECKHUH 3apsi, sifepHast MOJeNb aTOMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'0 5i/ipa MPH pelieHNH (PU3NYEeCKUX 3a/1a4;

6) BiageHHE OCHOBHBIMH METO/JaMHU HAYYHOTO TO3HAHHs, UCHOJIb3yeMBIMU B (hH3HKe:
IPOBOJUTH MPSIMbIE M KOCBEHHbIE M3MEPEHMs (PU3MUECKUX BEJIMYUH, BBIOMpAs ONTHMAaJIbHBINA
Croco0 W3MEpEeHUs: W UCMONb3Yys H3BECTHBIE METOABI OLIEHKU IOTPEHIHOCTeH H3MEpEeHHH,
IPOBOJUTh HCCIICOBAHUE 3aBHUCUMOCTEH (PU3MUECKMX BEJIWYMH C MCIOJIb30BAaHMEM IIPSMBIX
U3MEpEHUl, OOBSACHATH MONyYCHHbIE PEe3yJbTAaThl, UCHOIB3Yd (DU3MUYECKHE TEOPHH, 3aKOHBI U
HOHATHUS, W JleJlaTh BBIBOJBI; COOMIOJATh NpaBwiia O€30MacHOro Tpylda MpH IPOBEACHUU
UCCIICIOBAaHH B paMKax y4eOHOTO SKCIEPUMEHTa B y4eOHO-HUCCIIE0BATENbCKON NesITeIbHOCTH
C HUCIMOJIb30BaHUEM IM(PPOBBIX M3MEPHUTEIbHBIX YCTPOHUCTB M Ja0OpaTOPHOTrO 0O0OpYIOBaHUS;
c(OpPMHPOBAHHOCTD MPEACTABICHUN O METOIaX MOJYyYSHHS HAYYHbIX aCTPOHOMHUYECKHX 3HAHUM;

7) cOpMHUPOBAHHOCTh YMEHHS peIllaTh PACUETHBIC 3a/1a4M C SIBHO 3aJaHHON (PU3NUECKOM
MOJIENIBIO, UCTIONB3YS (PU3NYECKHE 3aKOHBI M MPUHIUIIBI; HA OCHOBE aHAJIN3a YCIIOBHS 3aJauu
BbIOMpPATh (U3UYECKYIO MOJEIb, BBIAEIATh (PU3MUECKHE BEIUUYMHBI U (OPMyYJIIbl, HEOOXOIUMBIE
JUIL €€ pPEUIeHHs, MPOBOIUTH pPAaCYeThl W OICHWBATH PEATBHOCTH IIOJYYEHHOTO 3HAYCHUS
¢u3nueckoil  BeNMYMHBI,  pellaTb ~ KAaueCTBEHHbIE  3a/auM, BbICTpauBas  JIOTHUECKHU
HETMPOTHBOPEUYHBYIO LIENIOYKY PACCYXKICHUH C ONIOPOI Ha H3yYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
¢bu3nueckue sIBICHUS;

8) chopMHUPOBAaHHOCTH YMEHHS NPHUMEHSTH IOJyYCHHbIE 3HAHUS IS OOBACHEHHS
YCIOBUH NPOTEKaHUs (PU3NUYECKUX SIBIICHUM B IPUPOAE U IS IPUHTUSA NPAKTUUYECKUX PEeILICHUN
B IIOBCEJHEBHOM MHW3HU /s oOecrieueHuss 0€30IacHOCTH HpuU oOpallleHuu C OBITOBBIMU
npubopaMy M TEXHMYECKUMM YCTPOMCTBAMHM, COXPAHEHMs 3JI0pOBbsI U COOJIIOJCHHS HOPM
HKOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie; MOHMMaHHe HEOOXOIMMOCTH NMPUMEHEHUS
JOCTHO>KEHUH (PU3MKM U TEXHOJIOTUH AJIS pallMOHAILHOTO IPUPOAOIOIb30BAHNUS;

9) cdopMUPOBAaHHOCTh COOCTBEHHOW TIO3UIMM IO OTHOIICHHIO K (DHU3HUECKON
uHpOpMaLlMY, TOJIy4aeMOW M3 pa3HbIX HCTOYHHMKOB, YMEHHUH HCIONIB30BaTh LU(PPOBBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHOH HMH(OPMAaLMU; pa3BUTHE YMEHMH KPUTHYECKOrO aHajau3a IoJIydyaeMoi
uH(pOopMaLnu;

10) oBnageHne yMeHUsAMHU paboOTaTh B TPYIIE C BHIIOIHEHUEM Pa3IMYHBIX COLUAIBHBIX
poneil, TIaHWpoBaTh pabOTy TPYNINBI, pPANUOHAIBHO pACIpENeNiaTh JeATeNbHOCTh B
HECTAaHJAPTHBIX CUTYallUsAX, aJeKBaTHO OLEHMBATH BKJAJ Ka)XJIOTO0 W3 YYAaCTHUKOB TPYIIBI B
pelieHue paccMaTpuBaeMou MpooOJIeMBbl;

11) oBnagenue (CPOpMHUPOBAHHOCTH MPEACTABICHUIN) MpaBUJIaMH 3alMCH (PU3NIECKUX
dbopmyn penbedHO-TOUCYHOU crucTeMbl 00o3HadeHul JI. bpaitns (as1s ciensix u cinaboBUIAIINX
00y4Jaromuxcs).

3. COJAEPXAHUWE YYEBHOI'O ITPEJIMETA ®U3UKA (FA30BBIIl YPOBEHD)

Pa3neua 1. du3nka U MeTOABI HAYYHOI'O MIO3HAHUS.

®usuka - Hayka o npupozae. HaydHble MeToabl MO3HaHUS OKpyKaromero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue ¢puanyeckux sBiIeHUN U npoueccoB. Hayunsie runoressl. Gusnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Pone m mecto ¢u3uku B (HOPMHUPOBAHUM COBPEMEHHOH HAaydyHOW KapTHHBI MHpa, B
MIPaKTHYECKON NEATEIbHOCTH JIFOJICH.

JleMOoHCTpanuu.

AHanoroBble ¥ IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Pa3zpen 2. Mexanuka.
Tema 1. Kunemamuxa
Mexannueckoe naBmxkenne. OTHOCUTEILHOCTH MEXaHMYECKOro ABMKeHHs. Cucrema
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otcyeta. Tpaekropus.

Ilepemenienue, ckopocTb (CpelnHsss CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOPEHME
MaTepUalbHOM TOUKH, MX MPOEKIMH HAa OCU cUCTeMbl KoopauHaT. ClokeHHe NepeMelleHnl u
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPSAMOJIMHEWHOE ABMXKeHHEe. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILIEHUS MaTEPUaIbHOW TOUKH OT BPEMEHHU.

CBoboaHoe najzieHue. Y ckopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiinoe naBuxkeHue. J[BMKEHHE MaTEpUAIBbHOW TOYKM 110 OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JUHENHasA CKOopocTh. [lepuon n yacrora
oOpaiueHus. LleHTpocTpeMuTENIbHOE YCKOPEHHUE.

TexHuueckue yCTpoCTBA M IMPAKTUYECKOE IPUMEHEHHE: CIHIAOMETP, JIBH)KECHHE
CHaps1J10B, LIETIHBIE U PEMEHHbIE IIEpeayu.

JleMoHcTpanum.

Mozenb cucteMbl 0TCUETa, MIUTFOCTPALis KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

[Ipeo6pa3oBanue ABMKEHHM C UCTIOJIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpOLIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaeHHUSL.

Hamnpanenue ckopocTu Nnpu ABUKEHUU IO OKPYKHOCTH.

DKCIEpUMEHT, 1a00PaTOPHbIE paOOTHI

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C €0 ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXIYy  OYTSIMH, OPONHJAEHHBIMH  TEJIOM  3a
MIOCJIE/IOBATEIbHbIE PpPAaBHBIE IPOMEXKYTKHM BpPEMEHM IpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
HA4YaJIbHOM CKOPOCTBIO, PABHON HYJIIO.

N3yuenue nBUKEHUS IAPUKaA B BI3KOM KUJKOCTH.

N3ydenue nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa.

[Tpuniun otHocutenbHOCTH ['anunes. Ilepoiit 3akoH HeroToHa. MIHEpUHabHBIE CUCTEMBI
OTCUeTa.

Macca tena. Cuna. [lpunnun cynepnosunmu cwi. Bropoill 3akon Heroortona ais
MaTepHaIbHOMN TOUKHU. TpeTuii 3akoH HproTOHA /1711 MaTepraibHbBIX TOYEK.

3akoH BceMHupHOro TAroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tperus (mokosi, ckonbkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbXKEHUS U cuia TpeHus nokos. Koagdunuent tpenus. Cuna conpoTUBIEHUS
IIPY JIBHKEHHUHM TENa B KUAKOCTU WM rase.

[ToctynarenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpalleHus. Ilnedo cuibl. YcinoBus paBHOBECHS
TBEPJOTO TEJA.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: IMOMIIUIIHUKY, JBUKECHUE
VCKYCCTBEHHBIX CITYTHUKOB.

JleMoHcTpanuu.

SIBnenue nHepuuu.

CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOAbEME U NAJCHUU.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

YcnoBust paBHOBECUs TBEPAOIo Tesla. Buibl paBHOBECHS.
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DKCIEPUMEHT, JIA0OpaTOpPHBIE PAOOTHI

W3yuenue nBmxeHus: OpycKa o HaKJIIOHHOH MJI0CKOCTH.

HccnenoBanne 3aBUCMMOCTU CHJI YIIPYTrOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycinoBui paBHOBECHS TBEPAOTO Tella, HMEIOIIET0 OCh BpallCHHS.

Tema 3. 3axkousl coxpaneHus 8 MexaHuke.

Nmnynbc MmaTepranbHON TOUKH (Tela), CHCTEMBI MaTEPUAIIBHBIX TOUEK. VIMITyJIbC CHIIBI U
M3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pab6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHUM KUHETHYECKOH
SHEPIHUH.

IlorennuaneHast sHeprusa. IloTeHumanbHas dHeprus ynpyro aeGopMHpOBaHHON
npyxuHsbl. [loTeHnManbpHas sHeprus Teaa BOIU3H MOBEPXHOCTH 3EMIIH.

[ToreHnuaneHble U HEMOTEHUUAIbHbIE CHIbl. CBsi3b paOOThl HEMOTEHLHUAIBHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCcTpoMCTBAa M NPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIEep, NPYKUHHbBIN
IIUCTOJIET, JBUKECHHUE PaKeT.

JleMoHcTpanuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

Ilepexox nmoTeHUUATILHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

DKCIepUMEHT, 1ab0paTopHbIE padOThI

N3yuenne abCOMIOTHO HEYNPYroro yiapa € IMOMOULIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW SHEpPruu Teja Ha
IpUMepe pacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Paznen 3. Moaekyasipuasi Gpusuka u TepMOAUHAMMKA.

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYECKOU MeopUlL.

OCHOBHBIE [TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX OIIBITHOE 000CHOBAHHUE.
bpoynosckoe apuxkenue. Juddysus. Xapakrep IBUKEHHUS U B3aUMOACHCTBHSI YaCTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TNl M 00bICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
THX Mozenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosnnas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u ee uzmepenue. lllkana temneparyp Llenbcus.

Mopnens uneanpHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJISAPHO-KUHETHUECKOH TEOPHUH
ujeanpHOro rasa. AOCONIOTHas TemImepaTypa Kak Mepa CpedHel KHHETHYECKOH SHepruu
TEIUIOBOTO IBMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa-Knanetipona. 3akon Jlanerona. M3ompoiieccsl B uacaibHOM Tra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [ paduyeckoe mpencTaBieHUE M30IPOIECCOB: HM30TEpPMa, HM30X0pa,
nzo0apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

JleMOHCTpanuu.

OnbIThl, JOKa3bIBAIOUIME TUCKPETHOE CTPOEHHME BellecTBa, (oTorpapuu MOJIeKys
OpPraHMYECKUX COECTUHEHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO JIBHXKEHUSI.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopaenb, HIUTFOCTPUPYIOIIAs MPUPOLY TAaBJICHHS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.
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DKCIEPUMEHT, JIA0OpaTOpPHBIE PAOOTHI

Omnpenenenre Macchbl BO3[yXa B KJIAaCCHOW KOMHATe Ha OCHOBE H3MEpeHHil oObema
KOMHATBI, JaBJICHHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTO Ta3a.

Tema 2. OcHogbl mepmMoOUHAMUKU.

TepmoauHamMuueckass cuctemMa. BHYTpeHHssl SHEprus TEPMOAMHAMUYECKON CUCTEMBI U
crocoObl ee u3MeHeHus. KonnyecTBo TemoTsl U pabora. BHyTpeHHssS 3HEprus 0lHOATOMHOIO
UJeanbHOro ra3a. Buasl Ternonepenayn: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIyUeHHE. Y IeIbHAs
TEIVIOEMKOCTh BellecTBa. KonyecTBo TEMIOTHI IPU TEIIONEPEIAUE.

[Tonsitue 06 ammabatHom mnpouecce. llepBbiil 3akoH TepMonuHamuku. [lpumenenue
NEpBOTO 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh Npo1ieccoB B IPUPO/IE.

TennoBbie MammHbL. [IpUHIMITEI 1eHCTBHUS TEIUIOBBIX MamuH. [IpeoOpazoBanus sHEpruu
B TEIUIOBBIX MamuHax. KoaddunueHnt nomesnoro aeicTBus Temiooi MamuHel. [{ukn KapHo n
ero Ko3((HUIMEHT MOJIE3HOTO NEHCTBHSL. DKOIOTHIECKHUE TIPOOIEMBI TeIIOPHEPT ETHKH.

TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE IPUMEHEHHUE: JBUTATellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

JlemoHcTpamuu.

V3MeHeHne BHYTpEHHEHW SHEpPIUU Tela NpPU COBEPUICHWH paOOTHI: BBUIET MPOOKU H3
OYTBUIKU O] JCHCTBHEM CKAaTOTO BO31yXa, HarpeBanue aupa B JaTyHHOU TpyOKe myTeM TpeHHs
(BUICOIEMOHCTpALIHS ).

W3menenue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tela Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3IyXa (OMBIT C BO3YIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATEIIS.

DKCIEepUMEHT, 1a00pPaTOpHbIE paOOTHI

N3mepenne yaenbHOM TEII0EMKOCTH.

Tema 3. Aepezamele COCMOAHRUA eeuecnied. Da3zosvie nepexodbl.

[TapooOpazoBanue u KoHueHcauus. Mcnapenue wu  kurneHue. AOCONMIOTHAS |
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachleHHbI map. Y aenbHas TemioTa nmapooopa3oBaHusl.
3aBUCUMOCTEH TEMIICPATYPBI KUIICHUA OT JaBJICHUS.

Tsepmoe teno. Kpucrammuueckue u amopgHbie Tesna. AHU30TPOIHs CBOHCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuaybl. [lnaBieHue W Kpuctaywuzanus. YaenbHas
TeruioTa masneHus. Cyonumanus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHnueckue yCTpOWCTBA M MPAKTHUECKOE NPUMEHEHUE: TUTPOMETP U TCUXPOMETD,
KaJIOPUMETP, TCXHOJIOTUHU MOJYUCHUSA COBPEMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
Y HAHOTEXHOJIOTUH.

JleMoHcTpanum.

CBoiicTBa HaCHILIEHHBIX MAPOB.

Kunenne IIpH MOHN>KCHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAKHOCTH.

HaGmronienne HarpeBaHus W IUTaBIICHUS KPHUCTAJUIMYECKOTO BelecTBa. JleMoHCTparus
KpPHUCTAJIJIOB.

DKCIepuMEHT, 1ab0paTOpHBIE paOOTHI

N3mepenue OTHOCUTETHHON BIAXKHOCTH BO3/1yXa.

Pasznea 4. diekTpoauHaMuKa.

Tema 1. Dnekmpocmamuxa.

OnexkTpuzanysi Tel. DIeKTpUYecKuid 3apsn. JlBa BUAa SJICKTPUYECKHUX 3apsiioB.
[TpoBOIHUKH, TUATIEKTPUKHU U MTOJIYIIPOBOJAHUKU. 3aKOH COXPAHEHUS SJIEKTPHUUECKOT0 3apsiaa.
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B3aumoneiicteue 3apsgoB. 3akoH Kynona. TodYedHBIM  3IEKTpUYECKHM  3apsl.
Onekrpuueckoe nose. HamnpsskeHHOCTh 3nekTpuueckoro noss. IlpuHumn cynepnosunuu
ANEKTPUYECKUX MONeH. JINHUN HANPSXKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PaGora cumnm osnekrpocratudeckoro mois. [lorennman. Pa3HOCTh MOTEHIMATIOB.
[TpoBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM MoJie. JIudnekTpruueckasi IpOHUIIAEMOCTb.

OnekrpoeMkocTh. KoHzmeHcaTtop. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOT0 KOH/IEHCATOopa.

TexHnuyeckue ycTpoilcTBa M IPAKTHUECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

JleMoHcTpanum.

YCTpOUCTBO U IPUHLUIT ACUCTBUSA JIEKTPOMETPA.

BiaumopeiicTBue HadIeKTPU30BAHHBIX TEl.

DNEKTPUUECKOE M0JIE 3apsSyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMDIEKTPUKHU B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOAAM IIJIaCTHH,
paccTOSHUS MEXY HUMU U AUSJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

DKCIepuMEHT, 1ab0paTOpHbBIE paOOTHI

N3mepenue 31eKTpoeMKOCTH KOH/IEHCATOpa.

Tema 2. Ilocmosinnvlil snekmpudeckuti mox. Toku 6 paziuunvix cpedax. IneKkmpuieckuti
mok. Ycnoeus cywecmeosanus snekmpuyeckoeco moxa. Hemounuxu moka. Cuna moxa.
Ilocmosannwiit mok.

Hanpsixenune. 3akon Oma aiid yyacTka Henu.

DnexTpuyeckoe CONPOTHUBIICHHUE. VY nensHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyins-Jlenna. MomHOCTh 37€KTPUYECKOTO TOKa.

DNEeKTpOoABUKYIIAs CUJla U BHYTPEHHEE CONPOTUBIEHUE UCTOUYHUKA TOKa. 3akoH OMa Juist
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit menu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METaJIJIOB OT TeMIieparypsl. CBEpXIpOBOIUMOCTb.

DneKkTpuyYecKuil TOK B Bakyyme. CBOMCTBA ANEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOJTYIPOBOJAHHUKOB.
CaoiicTBa p-n-nepexoxa. [TomynpoBoIHUKOBEIE TPUOOPHI.

DOnexTpuuecKuid TOK B pacTBOpax U pacijiaBax 3JEKTPOJMTOB. JIEKTPOJIUTHYECKAsS
JUccoIanus. DIEKTPOIIN3.

DnexTpuueckuil ToK B razax. CaMOCTOSTENbHBII U HECAMOCTOATEIBHBIN pa3psl. MonHus.
[1na3ma.

TexHuueckue yCTpoilcTBAa M MpPAKTUUYECKOE MPUMEHEHHUE: AaMIIEpPMETP, BOJBTMETP,
peocTaT, UCTOYHUKH TOKA, HJIEKTpOHArpeBaTelbHbIe TPUOOPHI, YIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH  JHOA, TEPMUCTOPBI U  (DOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

JleMOoHCTpanuu.

W3mepenue cuibl TOKa M HANIPSIKEHMUSL.

3aBUCHMOCTb COINPOTHUBJICHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAIN
MOTIEPEYHOI0 CEUEHUsI U MaTepHuaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHue >JIeKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblkaHUE TaJlbBAHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.
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3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli paspsi ¥ IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI TPOBOUMOCTD JUOJA.

DKCIIepUMEHT, 1a00paTOpHbIe PabOThI

H3y4yeHne cMEIaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepenue 2ICKTPOABMXKYLIEH CHJIBI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habntonenue snextpoinusa.

Tema 3. Maenumnoe none. dnekmpomacHumHas UHOYKYUsL.

[TocrossHHbIE MarHuTHl. B3auMoJelcTBUE IMOCTOSHHBIX MarHUMTOB. MarHuTHOE IOJeE.
Bekrop MaruuTHON MHAYyKIUU. [[pUHIMIT Cyneprio3uiMi MarHUTHBIX Tojieil. JIMHUuY MarHUuTHOM
uHayknuu. Kaptuna amHuil MarHUTHOW MHYKIIUU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHOe noje npoBoAHUKA ¢ TOKOM. KapThHa JMHUN MHAYKIMM MarHUTHOIO ITOJIS
JUTMHHOTO TIPSIMOTO TMPOBOJIHUKA W 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoenicTBue NpoBOAHUKOB C TOKOM.

Cunia AMriepa, ee MOJIyJIb M HalpaBIICHUE.

Cuna JlopeHua, ee Moayilb U HampaBlieHHE. [[BU)KeHHE 3apsDKEHHOM YacTULBI B
OJIHOPOJAHOM MarHuTHoM nose. PaGora cuibl Jlopenna.

SBneHue HIEKTPOMArHUTHOM MHAYKIMHU. [loTOK BekTOpa MAarHUTHOM WHIYKIUU.
DIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapayest.

BuxpeBoe snextpuyeckoe mosie. DNEKTPOJBHKYIIAs CUjla MHAYKUUMUA B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEILHO B OJTHOPOTHOM MarHUTHOM II0JI€.

IIpaBuiio Jlenua.

NHnykTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE MPUMEHEHHE: IIOCTOSIHHbIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN FJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M€Yb.

JleMOHCTpanuu.

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TTOJISI.

B3aunmMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHune HMEKTPOMArHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBHUCHUMOCTD AJIEKTPOJBIDKYIIECH CUIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBrieHrE CaMOMHTYKIINH.

DKCTepUMEHT, Tab0paTOpHBIE paOOTHI.

N3yueHne MarHuTHOTO MOJIsi KATYLIKH C TOKOM.

WccnenoBanue AeMCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Pa3nea 5. KosieOanust 1 BOJTHBI.

Tema 1. Mexanuueckue u 21eKmpomMazHummuble KoNeOaHusl.

KonebarenbHass cucrema. CBoOogHBIE MexaHMueckue KkojeOaHus. ['apmMoHuUeckue
koneOanus. Ilepuon, dacrora, ammautyga U (aza kosnebGanuil. IlpyXHHHBIT MasTHUK.
MaremaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuil. [IpeBparienue snepruu npu
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TFapMOHUYECKUX KOJIeOaHHIX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJIE€OaHHS B HJICATBHOM
KoJIeOATeIbHOM KOHType. AHAJIOrMsl MEXIY MEXaHHYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaronmx KojeOaHUsIX. BbIHYXKIeHHbIE MEXaHUUECKUE KOJIeOaHuU .
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

Ilepemennbiii Tok. CHHYCOUIANbHBIN IIEPEMEHHBIM TOK. MOLIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYIHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. IIponsBoacTBo, mepenadya M MOTPEOICHHE IEKTPHUECKONW SHEPIHUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHUs
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHnyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: DSJIEKTPUYECKHM 3BOHOK,
TFeHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

JleMoHcTpanum.

HccnenoBanue napamMerpoB KosieOaTeIbHON cUCcTeMBI (MPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

HaGumrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJIeOaHUs.

OcmwnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa M HANpPSDKEHUsT OT BPEMEHM) JUIS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpu mociaen0BaTEIbHOM COEIMHEHUH PE3UCTOpa, KaTYIIKW WHIYKTUBHOCTH U
KOHJICHCATOPA.

Mosenb TMHUY 3JEKTPOIIEpeIauH.

DKCIIepUMEHT, 1a0opaTopHble paboThI

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT JJIMHBI HUTU
Y Macchl rpysa.

HccnenoBanne mnepeMEeHHOr0 TOKa B IE€NM M3 IMOCIEAOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 21eKmMpOMAHUMHbLE GOJIHB.

MexaHnueckue BOJIHbI, yelIoBuUs pacnpocTtpaneHus. [lepuos. CkopocTh pacnpocTpaHeHus
U JuiMHa BojHbI. [lomepeuHble M TpoaosbHBIE BOJHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTpOMarHuTHHIE BOJHBI. Y CJIOBHS M3JIy4€HHUS JIEKTPOMArHUTHBIX BOJH. B3ammHas
opueHTanus BeKTopoB E, B, v B anekTpoMarauTHoi BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)keHHMEe, TNpeJoMJIeHHe, noispusauus, audpakuus, uHTeppepeHuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana 371€KTpOMarHUTHBIX BOJH. [IprMeHeHre 3JeKTpPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIMIIBI paguOCBsI3U U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnuyeckue ycTpoicTBa M MPAaKTHUUECKOE MPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEIUIMHE, pajaap, paAuONpHEMHUK, TEJIEBU3O0D,
anTeHHa, Tenedon, CBU-meyn.

JleMoHcTpanum.

OO6pa3oBaHue U pacrpoOCTpPaHEHHE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmtomnieecs Te10 Kak MICTOYHUK 3BYKa.

HaGmroneHnue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.
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Ha6mronenue narepdepeHimy u udpakiini MeXaHUIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOmnroneHue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYJOW M YacTOTOM
KOJICOAHUH.

HccnenoBanre CBOWCTB — DJICKTPOMArHUTHBIX  BOJH: OTPaKCHUE, MPEIOMJICHUE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxka.

I'eomerpuueckas ontuka. [IpsamonuHeliHOe pacipocTpaHEHUE CBETAa B OJTHOPOIHOM Cpefe.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

Otpaxenune cBeta. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHUN B IIOCKOM
3epKaie.

[Ipenomiienne cBeTa. 3akOHBI MpeIOMJICHHS cBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus csera. CroxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparone U pacceuBaromiue JUH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuil B COOMPAIOMINX U PACCEUBAOLIIX
nuH3ax. PopMyIia TOHKOW JMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. HMurepdepenuus cera. KorepeHTHble UCTOYHHKHU. Y CIOBUSA
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JudpaknuoHHas pemieTka. YCiIoBHE HAOIIOACHUS TIJIABHBIX
MaKCHMYMOB IIPH MaJIECHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa M NpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyna, ¢oToammnapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPON L.

JleMoHcTpanum.

[IpsimonuHEtHOE pacHpOCTpaHEHUE, OTPAXEHHE U IpeJloMiIeHHe cBeTa. OnTuueckue
npuOOpBI.

IlonHOE BHYTpEeHHEE OTpakeHHe. Moenb cBeToBO1a.

WccnenoBanue cBONCTB N300paXKeHH B TMH3AX.

Monenn MUKpOCKOIa, TENECKOIA.

HabGmronenue nnrepdepeHiuu ceera.

Habmonenune nugpaxkuuu cera.

HabGmronenue qucnepcun certa.

[losydeHune ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonydyenue cekTpa ¢ HOMOIIbIO AUPPAKIIMOHHON PEIIETKH.

HabmtoneHue nonspusaiym cBeTa.

DKCrepuMEHT, 1ab0paTOpHbIE pabOTHI

N3mepenne nokasaresns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHHU B JIMH3AX.

HabGmronenue qucnepcuu cBera.

Paspnen 6. OcHOBBI crienMaIbHOM TEOPUH OTHOCHTEIbHOCTH.

['panuibl MPUMEHUMOCTH KiaccMueckol MmexaHuku. llocTymarel crnennaibHOW TEOpUH
OTHOCHUTEIILHOCTH: WHBApPUAHTHOCTh MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUI
OTHOCHUTEJIBHOCTH DHHIIITEHHA.

OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpAIlEHUE JTHHBI.

DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIBI.
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CBs3b MACCHI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOS.

Pasznen 7. KBanTtoBas ¢pusuka.

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®dotonbl. Popmyina [lnanka cBsi3u 3Hepruu (HOTOHA C €r0 YACTOTONW. DHEPTUS U UMITYIIHC
doroHa.

OtkpeiTne u ucciaenoBanue Goroaddexra. Onbitel A.I.  CroneToBa. 3aKOHBI
dororddekra. YpaBuenue Diinmreitna 1 Gotodddekra. "Kpacnas rpanuna” porosaddexra.

JaBnenue cera. OnwiTel [1.H. JIeOGenena.

XUMHUYECKOE JICMCTBHUE CBETA.

TexHuyeckue yCTpoilcTBa M IMpaKTUYECKOE MpHUMEHEHHe: (HOTOINEeMEHT, (OTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

JleMoHcTpanum.

®oTo3PeKT Ha YCTAaHOBKE C IUHKOBOU IIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroauos.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma.

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuro-dactuil. IlmanerapHas
monenb atoMa. [locrynarer bopa. U3nyuenue u norsomieHrne GOTOHOB MPHU MEPEXO/e aToma C
OJIHOTO YPOBHS 3HEpIruu Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

Bonnoseie cBoiictBa yactuil. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.

TexHuueckue ycTpoCTBAa W MPAKTUUECKOE MPUMEHEHHE: CIEKTPAIbHBIA aHalu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

JlemoHcTpamuu.

Mopens onbiTa Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habntoienue nHeRvaThIX CEKTPOB U3JIyUEHUS.

Jlazep.

DKCIepuMEHT, 1ab0paTopHbIE pabOTHI.

HabmtoneHune nuHeiuaToro crnekrpa.

Tema 3. Amomnoe s0po.

OKCIIEpUMEHTBI,  JOKa3bIBalOUIME  CIOXKHOCTh  cTpoeHus  sjapa.  OTKpbITHE
panuoaktuBHOCTH. OnbITH Pezepdopa mo onpeseneHuio cocTaBa paJioakKTUBHOTO M3JTy4SHHSL.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTkpbITHE TPOTOHA U HelTpoHa. HyknonHas moaens sapa ['eitsenOepra-MBanenko. 3apsn
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['aMmma-uznyueHue. 3akoH
pazroOaKTUBHOTO pacnaja.

DHeprust CBA3M HYKJIOHOB B sijipe. S nepHble cuiibl. JledekT Macchl spa.

SnepHsle peakuuu. JlelieHUe U CUHTE3 SAEP.

SAnepusiii peaktop. Tepmosaepubiii cunTe3. [IpoGneMbl MW NEPCHEKTUBBI  SAEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKH.

OneMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

Metob1 HaOIIOCHUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.

OyHaamMeHTaIbHbIe B3auMoeiicTBusl. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.

TexHudeckue yCTpoOHCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.

JleMoHcTpanuu.
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CYeTYrK HOHU3UPYIOIIUX YaCTHII.
DKCIIepUMEHT, 1a00paTopHbIe PadOTHI
HccnenoBanue TpeKoB acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znes 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKH.

Oranel pa3Butus acTpoHoMmuu. [lpukinazHoe M MHUPOBO33PEHUECKOE 3HAUYEHUE
ACTPOHOMHUH.

Bun 3Be3gnoro neb6a. Co3Besnus, ApKue 3BE31bl, IUTAHETHI, X BUIAUMOE JBIKEHHE.

Conneynas cucrtema.

Connue. ConneuHass akTUBHOCTh. McTounuk sHeprum ConHuIAa M 3Be3A. 3BE3[bl, HUX
OCHOBHBIE XapaKTEPUCTUKU. [[uarpaMmma "cCrieKTpaibHbIN KJIacc - CBETUMOCTh'". 3BE€3/1bl IJIABHOM
[IOCJIE0BATEIbHOCTU.  3aBUCUMOCTh  "Macca -  CBETMMOCTH" Uil  3BE€3]  I[JIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3Be3d. COBpEMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNUHU U 3Botoluu ColHLA U 3B€3]1. DTalbl )KU3HU 3BE31.

Mueunsiii [1yTh - Hamia ["anaktuka. [Tonoxenue u auxkenne Connna B ['anaktuke. Tumnel
rajakTuk. Pagroranaktuku u kBazapbl. UepHble ABIPHI B sIpax TajakTHK.

Bcenennas. Pacumpenue Bcenennoil. 3akon Xa060ma. PazOeranue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe u3nydeHue.

MacmrabHas ctpyktypa Beenennoil. MertaranakTuka.

Hepemennsie npo6iieMbl aCTPOHOMUM.

HaOmroneunus.

HaGroteHust HEBOOPYKEHHBIM TJTa30M C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX MPHIIOKESHUN
JUTSL OTIPEJIeNIeHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noymapus u sipkue 3Be3/1bl.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

Obobwarowee nosmopetnue.

Pons ¢u3uku u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJOTHMYECKOM, COIMAIBHOU M
TUYECKOH chepax AeaTeIbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAayyHOW KapTHHE MHUpA, posib (U3MUECKOH Teopuun B (QOPMHUPOBAHUU MPEACTABICHUI O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUN O IPUPOJIE.
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4. OBBEM YYEBHOI'O ITPEJIMETA W BUJIbl YYUEBHOM PABOTHI

Buna yueOHoii padoThl

O0BeM B yacax

O0beM yueOHOTO npeaMeTa 112
B TOM YHCIIE:
OcHOBHOE COJIepKaHUE:
- VYpox 60
— JlaGoparopHble 3aHATUS 18
— IlpakTuueckue 3aHsITUSA 8
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKe (Comep KkaHue
NPUKJIAJHBIX MOJYJIEH):
- VYpok 2
— JlaGopaTtopHble 3aHATHS 2
— IlpakTuueckue 3aHsITUSA 4
KoHncynbTamuu (mepes 3K3aMeHOM ) 2
CamocTosTenbHas paboTa (Bcero) 12
IIpomexyTouHas arTecTanus B popme IK3aMeHa 4
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5. TEMATHYECKOE ILTAHUPOBAHUE YUEBHOTI'O ITPEIMETA ®U3HUKA (FA3OBbIId YPOBEHbD)
Ne Hauvenosanue 06 Copep:xanue yueO0HOro MaTepuaja u GopMbI OPraHU3aALMH JeATEIbHOCTH
/i pm;’fs'gg:ol;owM qa:(fr o0yyarommuxcsi OcHOBHBbIE BH/IbI AeSITeJIbHOCTH 00y4YaIOLHXCSI
npeaMera

Pa3nes 1. Hayunblii MeToJ MO3HAHMS NPHPOABI

1.1 | ®usuxa u METOABI 2 VYpoxk
HayqHOr'o IO3HaHNA 1. | ®uswmka - Hayka o mpupozae. Hayurnsle METOIBI O3HAHMS OKPYXKaromero | VM3ydeHne HaydHBIX (SMITMPUYECKHX H TEOPETUYECKHX) METOIOB

Mupa. Ponb SKCHEpHMEHTa M TEOpUH B Ipoliecce MO3HAHWS NPUPOJBL. | TO3HAHMS OKPYKAIOLIET0 MHUpA.
JKcIIepuMEHT B (U3HKE. OO0cyxneHre TpaHWIl MPUMEHUMOCTH (PH3MYECKNX 3aKOHOB U
MopnenupoBanne (HU3NYSCKHX SBICHWA W mpoueccoB. Haydunbele | Teopumil. Paborta B rpynme mo moarotoBke KOPOTKUX COOOIIECHUH O
runote3sl. Pu3nUecKkue 3aKOHBI U TCOPUH. FpaHI/II_II)I IPUMEHUMOCTHU PO U MECTC (1)I/I3I/IKI/I B HAyKC U B HpaKTH‘IeCKOﬁ ACATCIIBbHOCTHU
¢bu3nyecknx 3aKOHOB. [IpHHIKIT COOTBETCTBHSI. nroneit. JleMOHCTpanus aHaJOTOBBIX U LU(PPOBBIX U3MEPHUTEIIBHBIX
Posnb 1 MecTo Gu3ukH B OPMUPOBAHUH COBPEMEHHON HAYYHOU KAPTHUHBI | MPHOOPOB, KOMITBIOTEPHBIX JaTYUKOB.
MHpa, B IPAKTUUECKON JIEATEIbHOCTHU JHOJEH. OcBoeHHE OCHOBHBIX PUEMOB paboTHI ¢ 1U(POBOIT TabopaTopuei
JlemoHCTpanuu. 1o ¢u3mkKe
AHanoroBble 1 OU(POBBIC M3MEPHUTEIbHBIC HMPHOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3neua 2. Mexanuka

2.1 | Kunemaruka 2 Ypox

2. | Mexannuyeckoe  jaBwkeHune.  OTHOCHTENBHOCTH  MexaHmueckoro | IIpoBemeHHe SKCIIEPUMEHTA: H3YUCHHE HEPABHOMEPHOTO

nerxkeHus. Cuctema otcueta. TpaekTopus.

[Tepemerenue, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOpEHUE MaTepHalbHOM TOYKM, WX MPOSKIMH HAa OCH CHUCTEMBI
koopauHaT. CroskeHre epeMelIeHI U CI0KEHHE CKOPOCTEH.
PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJIMHEITHOE [BHKeHUE. [ paduku
3aBUCUMOCTH KOOpPIMHAT, CKOPOCTH, YCKOPEHMsI, IYTU U NEpEeMELICHHs
MaTepHaJbHOM TOUKH OT BpEMEHHU.

CBoOonHOE TasieHne. Y CKOpeHHe CBOOOHOTO MaICHUS.

KpuBonunelinoe paBmwxeHue. JIBW)KEHHE MaTepHallbHOM TOYKU IO
OKPYXKHOCTHU C IOCTOSIHHOM MO MOAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh,
JIMHEeHHas CKOPOCTb. Ilepuon u 4acToTa oOpameHusI.
IleHTpOCTpeMHUTETHHOE YCKOPEHHE.

Texauueckrue yCTpOHCTBA M MPAKTHUECKOE MPUMEHEHHE: CIHIOMETP,
JIBUKEHHE CHAPSIIOB, IIETHbIE K PEMEHHBIE TIepeaayn.

JemMoHcTpanuu.

Mogenb CHCTEMBI 0TCYECTA,
XapaKTEPUCTHUK JBHXKEHUSL.
[IpeoOpa3oBaHue MBIKEHUH C UCTIONB30BAaHHEM IIPOCTHIX MEXaHU3MOB.

WILTIOCTpaIus KHHCMAaTHYCCKUX

JIBIDKEHUSI C IEIIBI0 OTIPE/IeNIEHIs] MTHOBEHHO!H CKOPOCTH;
HCCIIeIOBAaHUE COOTHOUICHHUS MEXY MyTAMH, MPOIICHHBIMH
TEJIOM 3a IT0CTIeI0BAaTeNbHbBIE PABHBIE IPOMEKYTKH BPpEMEHH IIPH
PaBHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHOM CKOPOCThIO, PAaBHOM
HYJIIO; M3y4YEeHHE IBIKCHUS IIapHUKa B BA3KOM KUAKOCTH;
W3yUYCHHE IBIDKCHUS Tella, OPOMIEHHOTO TOPU30HTAIBHO.
OO0BsiCHEHHE OCHOBHBIX IIPUHIIUATIOB JCHCTBUS TEXHIIECKUX
YCTPOMCTB, TAKUX KaK: CIIUJOMETP, LIEMIHbIE U PEMEHHBIE Nepeaaun
JIBIDKCHUS; M YCIIOBUH MX 0€30IacHOTO UCIIOIE30BaHMS B
[IOBCETHEBHOM JKHU3HH.

Pemenne pacuéTHbIX 3a/1a4 C SBHO 3aJJaHHON (U3MYECKOH
MOJIENBIO C MCIIOB30BAHNEM OCHOBHBIX (POPMYIT KWHEMATHKH.
[TocTpoenne n aHanm3 rpadUKOB 3aBUCUMOCTEN KHHEMATHUECKHIX
BEJIMYHMH OT BPEMEHH JUIsI PABHOMEPHOT'O ¥ PaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JBIKCHHUS.

Pacnio3HaBanme pn3NIECKUX SABICHUN B yICOHBIX OMBITAX U
OKpY’Karollel *KU3HU: PABHOMEPHOE U PABHOYCKOPEHHOE
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ITanenne Ten B BO3AYXE U B pa3pekKEHHOM IIPOCTPAHCTBE.

HaOmionenue nBmkeHHs Tena, OPOIIEHHOTO IOJ YIJIOM K TOPHU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO MTaICHHS.

HamnpasneHnue ckopoCcTH IpH ABMKEHUH 1O OKPY>KHOCTH.

IPSIMOJIMHEWHOE JIBIDKCHHE, CBOOOAHOE MaZieHUE TETl, ABHKECHHE
IO OKPY>KHOCTH.

Omnuncanne MEXaHWIECKOTO IBI)KEHHS C UCTIONIb30BAHIEM
(bu3UIeCKNX BEIMYUH: KOOPJWHATA, ITyTh, IEPEMEIICHHE,
CKOPOCTb, ycKopeHHe. PaboTa B rpynmax npu miIaHAPOBaHUH,
MPOBEICHUH U HHTEPIIPETALNH PE3YJIBTATOB OIBITOB U aHAIN3E
JIOTIOJTHUTENBHBIX UICTOYHUKOB HH(OpMAIINH 110 TEME

2.2 | JIunamuxka. 212 Ypox
3. | Ipuamun otHOcuTenbHOCTH ["ammmes. [1epBerit 3akon HetoToHa. CpaBHEHHE Macc B3aNMOACHCTBYIOUIHNX TEJ.
WueprmanbHbIe CHCTEMBI OTCUETA. W3y4yenue 3aBUCUMOCTH CHJIBI YIPYTOCTH OT Ae(OopMaIi;
Macca rena. Cuna. [Ipuauun cynepnosuuuy cuit. Bropoi 3akou CpaBHEHHE CUJI TPEHUsI MIOKOS, KAUEHUS U CKOJIbXKEHUSI.
Herorona juis MatepuainbHoii To4ku. Tpetnii 3akoH HeroToHa 1uist OObsicHeHue HeBecOMOCTH. [IpoBeieH e IKCIIEPUMEHTA:
MaTCpHAJIbHBIX TOYCK. HMCCJICIOBAHUE 3aBUCMMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B
3aKkoH BceMUpHOTo TAroTeHus. Cuna tsxectu. [lepBast kocMuueckast MPYKHEE H PE3HHOBOM 0GPasile, OT HX 1e(OPMAIIHH; H3yUeHHe
CROpOCTE. IIBIDKEHUS OpycKa 10 HaKJIOHHOU TNTOCKOCTH; UCCIICIOBAHHE
YCIIOBHIA paBHOBECHS TBEPIOTO TEA, IMEIOIIETO OCh BPAIICHUS.
OO0BsacHeHHEe 0COOCHHOCTEN paBHOMEPHOTO U PABHOYCKOPEHHOTO
NPSMOJIMHEWHOTO IBMKEHUS!, CBOOOIHOTO MaJACHUS TEJ, ABHKECHUS
0 OKPYKHOCTH Ha OCHOBE 3aKOHOB HBIOTOHA, 3aKOHA BCEMUPHOTO
TATOTCHUS.
JlabopaTopHBIE 3aHATHS
4. | UzyueHne OBIKEHHS OpycKa 1Mo HAaKJIOHHOH IJIOCKOCTH.
HccrnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIONINX B MPY)KUHE
U pe3MHOBOM 00pasiie, OT UX AedhopMalH.
HccnenoBanue yciioBUi paBHOBECHUsI TBEpPJOTO Tejla, UMEIOIIETO OCh
BpaleHHS.
W3ydyeHne HEpaBHOMEPHOTO IBIDKEHHMSI C LENbI0  OINpeeNeHus
MTHOBEHHOW CKOPOCTH.
HccrenoBanre COOTHOUICHHS MEXKAY ITyTSIMH, MPOMICHHBIME TEIOM 3a
MOCTIeTOBATEbHEIC paBHBIC MIPOMEXYTKH BpEMCHHU npu
PaBHOYCKOPEHHOM ABIDKCHHUH C HAYalIbHOH CKOPOCTHIO, PABHOM HYIIIO.
W3yuenue qBuxKeHUs IIapyuKa B BI3KOU )KHUJIKOCTH.
W3yyeHnne nBukeHus Tena, OpOLIEHHOTO TOPU30HTAIIBHO.
2.3 | Cuibl B MEXaHHKE 2 Ypoxk
5. | Cuna ynpyroctu. 3akon ['yka. Bec Tena. OOBsCHEHHE OCHOBHBIX IIPUHIIATIOB JCHCTBUS ITOAIIUITHAKOB H UX

Tpenue. Bunsl Tperns (IIOKOsI, CKOBKEHUs, kKaueHwus1). Criia TpeHusl.
Cyxoe tpenue. Cuiia TpeHHUs CKOJIbKEHUS U CUJIa TPEHUS TOKOS.
Koaddumument tpenus. Cruia cCONMpOTUBIICHUS MPH JBIKECHUH TElla B

IIPAKTUYECKOIO IPUMEHEHUS.
OOBsCHEHNE IBIKECHNS UCKYCCTBEHHBIX CITyTHUKOB.
Pemrenue pacu€THBIX 33139 ¢ SBHO 3aJaHHON (PHU3NIECKOIT
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JKHIKOCTH HIIH Ta3e.
[NoctymaTtensHOE M BpamaTeIbHOE IBHKEHHE a0COTIOTHO TBEPIOTO TEla.
MoMEHT cuiibl OTHOCUTENBHO OCH BpauieHusl. [1neuo cunel. YcnoBus
paBHOBECHS TBEPIOTO TENA.

TexHuueckue ycTpolcTBa U MPAaKTUYECKOE IPUMEHEHNE: TOAILUITHUKY,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

JemMoHcTpammu.

SIBneHue UHEPIUH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

3aBHCUMOCTh CHJIBI YIPYTOCTH OT JehopMarivu.

M3mepenue cui.

CrnoxeHue Cuil.

Heecomocts. Bec Tena npu yCKkOpeHHOM MOABEME U MaJCHUH.
CpaBHEHHUE CUII TPEHHUS TOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBECHs TBEPAOIO Tesa. Buasl paBHOBeCHS.

MOJIETIBIO C HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (OPMYIT
JUHAMUKH.

Pacnio3HaBanue GpU3NYECKUX SIBJICHUI B y4eOHBIX ONBITAX U
OKpY’Karollel )KU3HU: HHEPIUS, B3aUMOJIeHCTBUE Tesl. AHAIN3
(M3UYECKUX POLIECCOB U SBJICHUI C HCIOIB30BAaHUEM 3aKOHOB U
IIPUHLIMIIOB: 3aKOH BceMupHoro tarorenus, I, II u I1I 3akonst
HeroToHa, IpUHIMI CYNEPIO3ULUU CUIL, IIPUHIUI
PaBHONPAaBHOCTH MHEPLHUANBHBIX CUCTEM OTCYETA

2.3

3aKOHBI COXpaHEHHUS
B MEXaHHKE.

21212

Ypok

6.

Wmnynpe MaTepuabHOW TOYKH (Tena), CHCTEMBl MaTepHaJbHBIX TOYCK.
UMnynbe cuiasl M WM3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXpPaHEHMs
HUMITyJibca. PeakTUBHOE BUKEHUE.

Pabora cuibl. MOIIHOCTE CHITEL.

Kunermueckas sHeprus MaTepualbHOW TOYKH. Teopema 00 M3MEHEHUH
KUHETUYECKOM SHEPruu.

ITorenuuansHas SHEPTHSL. TToreHuuansHas SHEPrusi  yOmpyro
neOpMUPOBaHHON TPYXUHBL. [loTeHIMambHast SHEPTUsl Tela BOIH3U
MTOBEPXHOCTH 3eMIIN.

[ToTennmaneHble W HeMOTeHNUadbHblEe Ccuibl. CBsi3b  paboTHI
HEMOTEHIUAJIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW HEPTUU CHCTEMBI
Tel. 3aKOH COXpaHEHUS] MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHuyeckue ycTpoicTBa U NPpakTHIECKOE IPUMEHEHHE: BOJIOMET, KOIIED,
MPY>KUHHBIA TUCTOJIET, IBUKECHHUE PAKeT.

JemoHcTpauuy.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE OBHXKEHUE.

[lepexox moTeHIMAIBHOM SHEPTHH B KHHETHIECKYIO 1 0OpaTHO.

[TpoBenenue sKCIepUMEHTa: U3ydeHHE aOCOIIOTHO HEYIIPYTOTO
yAapa ¢ IOMOLIBIO JBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB;
HCCIIeI0BaHKE CBSI3U pabOTHI CHIIBI C U3MEHEHHEM MEeXaHHYeCKOH
SHEpIUu Teja Ha MPUMEepe PacTKEHUS Pe3NHOBOTO KIyTa.
OreHKa aOCOMIOTHBIX ¥ OTHOCHTEIBHBIX MTOTPEITHOCTEH
n3MepeHnil PU3NUECKUX BEINYHH.

Perenue pacu€THBIX 33134 ¢ SIBHO 3aJaHHON (U3NIECKOI
MOJIETIBIO C HCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M (hOpMYIT
JUHAMUKH U 3aKOHOB COXPAHEHHS.

Pemenne kauecTBEHHBIX 3a7a4 ¢ ONIOPON HA U3YUYECHHBIE B pa3/ieiie
«MexaH1Ka 3aKOHbI, 3aKOHOMEPHOCTH U (pU3nYECKHUe SBICHHUS.
OnucaHne MEXaHNYECKOT0 JBMXKEHUS C UCTIONb30BaHUEM
(bu3HMUecKNX BEIMYNH: UMITYJIbC Tejla, KHHETHYEeCKast SHepIHs,
MOTEHIMAaIbHAs YHEPT U, MEXaHNYecKas paboTa, MEXaHHUECKas
MOIIHOCTh. AHANN3 (PU3MIECKNX IPOLIECCOB U SABICHUH C
UCTIONIb30BaHUEM 3aKOHA COXPAaHEHMS MEXaHUUECKOW YHEpruy,
3aKOHA coXpaHeHus UMITyJIbca. OOBSICHEHNE OCHOBHBIX
MPUHIUNOB ASHCTBHS U NPAKTHUECKOTO IPUMEHEHUS TEXHUUECKUX
YCTPOUCTB, TAKUX KaK: BOLOMET, KONEP, NPYKUHHBIM MUCTOJNET.
OOBsCHEHNE IBIKECHUS PAKET C OTIOPOil Ha M3y4YEeHHBIE
¢u3ugecKre BeTUYNHBI M 3aKOHBI MEXaHUKH.

Hcnonbp30BaHKUe PU NOATOTOBKE COOOLIEHUH O IPUMEHEHNH
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3aKOHOB MEXaHUKH COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOIOTUI
JUTS TIONCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALUH U NIPECTaBICHHS
nHpopManum, KpUTHYECKUI aHaIU3 MOTydaeMoi HH(opManuu
IIpoBeneHne KOCBEHHBIX U3MEPEHHH, HCCIeI0BaHUN
3aBUCHMOCTEH (PU3NIECKUX BEIMYHH, IPOBEPKA MPETIOKECHHBIX
THIIOTE3

JIab

OpaTOPHBIE 3aHITUS

N3ydenue abCONMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OJHHAKOBBIX
HUTSIHBIX MasiTHUKOB.

IIpakTuueckue 3aHATHL

8.

HUccnenoBath cBsi3u paOOThI CHIIBI C ©3MEHEHHEM MEXaHHYECKOM SHEPTUU

TEJIa Ha MTPUMEPE PACTHKCHUS PE3UHOBOI'O KI'yTa.

Pa3n

e 3. Moaexkyasipaasi pu3nKa ¥ TEPMOJUHAMHUKA

3.1

OCHOBBEI
MOJIEKYJISIPHO-
KHHETHYECKOMN
Teopuu

4

Ypok

9.

OCHOBHBIE TIOJIOKCHUS MOJCKYJSIPHO-KHHETHUSCKOW TEOPUH H WX
ombITHOE 0O0oCcHOBaHMe. bpoyHoBckoe nmBmkenue. duddysusa. Xapaxrep
IOBIDKCHUSI W B3aUMOJCHCTBUS YACTHI[ BeIlecTBa. MOJENH CTPOCHUS
ra3oB, XHUIKOCTEH M TBEPABIX TENl U OOBSICHEHHE CBOICTB BellecTBa Ha
OCHOBE JTHX Mozeneil. Macca m pa3smepbl Mojekyn. KommgectBo
BewecTBa. [locTossHHas ABoraapo.

TennmoBoe paBHOBecue. Temneparypa u ee wusMmepenue. Illkana
teMneparyp Llenscus.
Mogens wupeansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-

KUHETUYECKOW TEOPUH HJCAIbHOTO raza. AGCOOTHAs TeMIepaTypa Kak
Mepa cpeIHel KHHEeTUYECKO YHEPTHH TETUIOBOTO JBUKESHHSI YaCTHUI] ra3a.
TexHuYeckne yCTpoicTBa W MPAaKTUYECKOE NPUMECHEHHUE: TePMOMETP,
GapomerTp.

JemoHcTpauuy.

OmBITHI, TOKa3BIBAIOIINE JUCKPETHOS CTPOSHHE BEIIeCcTBa, oTorpaduu
MOJIEKYJT OPTaHHYECKIX COSTHHCHHA.

OmnbITH IO UG GY3UH KUIKOCTEH U Ta30B.

Mojens OpOYHOBCKOTO JIBHKEHHUSI.

Mognens onbita HTepHa.
OnBITHI, JTOKa3BIBAIOIIINE
B3aMMO/ICHCTBUSI.

Mojens, HIUTIOCTPUPYIOIIAs PUPOTY JaBJICHHS ra3a Ha CTEHKH COCY/a.

CymeCTBOBAaHUEC MEXMOJICKYJIISAPHOI'O

10.

Illkana Ttemnepatyp KenbBuHa. T'a30oBble 3aKkOHBL.  YpaBHEHUE
Memnneneesa-Knaneiipona. 3akon JlansToHa. M3omnponeccsl B naeaabHOM
rase C TIIOCTOSHHBIM  KOJMYeCTBOM  BemlecTBa. I 'paduueckoe

IIpoBeneHune sxcepuMeHTa: OMpeeIeHHE MacChl BO3AyXa B
KJIACCHOM KOMHATe Ha OCHOBE N3MEPEHNI 00bEMa KOMHATBI,
JIaBJICHUS U TeMIIEpaTyphl BO3AyXa B HEl; HCCIeI0BaHNE
3aBHCHUMOCTH MEXy ITapaMeTpaMH COCTOSIHUS pa3peskeHHOTo rasa.
OreHKa aOCOMIOTHBIX ¥ OTHOCHTEIBHBIX ITOTPEITHOCTEH
n3MepeHuit GU3NUECKUX BEIUYMH.

OOBsCHEeHHE OCHOBHBIX IPUHIIMIIOB JIEHCTBUI TepMOMeTpa 1
GapomeTpa 1 yCIOBHH MX 0€3011aCHOTO HCIIOJIb30BAHUS B
MOBCEHEBHOM HKHU3HHU.

Pacnio3HaBanme (GpU3NIECKUX SBICHUNA B yIEOHBIX OMBITAX U
OKpyKaromiei xu3uu: audy3usi, OpOyHOBCKOE IBIKEHHUE.
OmnucaHune TEIJIOBBIX SBJICHUH C HCTIOJIb30BAHNEM (PU3NYECKUX
BEJIMYHH: JaBJICHHE T'a3a, TEMIIEPaTypa, CPEIHsSI KHHETHUECKast
9HEPTUs Xa0TUYECKOTO IBHKEHHUS MOJIEKYJ, CpEAHEKBaIpaTHIHAs
CKOpPOCTb MOJEKYIL

AnHanu3 QU3NUECKHX MPOIECCOB U SBJICHHUH C UCIIOIb30BaHHEM
MKT, ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN KHHETUUECKON S3HEPIUH
TETIOBOTO JIBM)KEHHST MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoi.
Pemenne pacu€THbIX 3a/1a4 ¢ SIBHO 3aJaHHON (U3NYeCKON
MOJIEJIBIO C UCTIOJIb30BaHUEM OCHOBHBIX TookeHuir MKT,
3aKOHOB U (POPMYIT MOJIEKYISIPHOH (HU3HKH.

Pabora B rpynmax npu rnjiaHApOBaHUH, TPOBEJICHUH U
MHTEPIPETANNH PE3yIbTaTOB ONBITOB U aHAIN3€E JOMOTHUTEIBHBIX
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MpeICTaBICHIE U30IIPOIIECCOB: H30TEPMa, H30X0pa, H300apa.
TexHuueckue ycTpoiicTBa W MPAaKTUYECKOE MPUMEHEHHE: TEPMOMETD,
6apomerp.

JemoHcTpanuy.

OnBITH, WUTIOCTPUPYIOIINE YpaBHEHHE COCTOSHHWS HICATBFHOTO Tasa,
H30TIPOIIECCHI.

HNCTOYHUKOB MH(OPMAIIHH IO TEME

3.2 | TepmonuHamuka. 2/2 | Ypok

Temmorkie MaHHEL 11. | TepmopnHAMHYECKAS cucrema. BryTtpenssis sHeprus | IIpoBeneHue sKCiepUMEHTA: U3MEPEHUE YIEIBbHOMN TEMI0EMKOCTU
TEPMOJMHAMUYECKOH CHCTEMBI M CIOCOObI ee M3MeHeHHs. KonmuecTBo | pemectsa. OeHka aOCOMIOTHBIX U OTHOCHTENBHBIX IIOIPEIIHOCTEN
TeIJIOTEl M paboTa. BHYTPEeHHsIs 9HEprust OJHOATOMHOIO HICAIBHOTO | p3MepeHHil GH3NIECKUX BETHUMH.
ra3a. Buzs! Teronepenauu: TeonpoBOAHOCTb, KOHBEKLIUS, U3IyUYECHHUE. V3yueHue MoJieneil IapoBoii TYpOHHBI, IBUTATENs BHYTPEHHETO
VYaenpHas TEMJIOEMKOCTh BemlecTBa. KoOIMUeCTBO TEIIOTHI NpHU CrOpAHHUs, PEAKTHBHOTO IBHTATEI.
TCIIONCpEAate. . OObsicHEeHHE TPUHIIMIIOB ACHCTBUS U YCIIOBHH 0€30M1acHOT0
[onsitue 06 agmabatHoM npouecce. [lepBblii 3aKOH TEPMOIUHAMHKH. .
TIpHMCHEHHE  TIGPBOTO  3AKOHA TEPMOMMHAMHMKH K  H3OMPOLECCAM. UCTIONB30BaHUs B TOBCEJHEBHOM KI3HH JBUraTelNsl BHYTPEHHETO
T'padiueckas WHTepIpETAIHs PAaGOTHI ra3a. cro;zaHI/m, ObITOBOTO XOJ'IOZ[I/IJ'ILHI/‘I‘Ka, KoHAnIUoHepa. Onucanue
JleMOHCTpALIHH. CBOMCTB TeJI U TEIUIOBBIX SIBJICHUM C NCIIOJIb30BaHHEM (PU3NUIECKUX
V3MeHeHne BHYTPEHHEHN SHEPIUM TeNla IPH COBEPUICHHU paboThl: Bpuler | BETAIHH: ABJICHNC rasa, TCMIIEPAaTypa, KOITICCTBO TCIUIOTE,
IpoOKH 13 OYTHUIKH ITOJT IEHCTBUEM CIKATOTO BO3AyXa, HarpeBanue dupa | BHYTPCHHAA SHEPIHA, pabora raza. Pemenne pacu€THbIX 3a1a4 ¢
B HaTyHHOﬁ pr6](e IyTEM TPEHUS (BI/I,HGOZ[CMOHCTpaL[I/Iﬂ). SIBHO SaﬂaHHOﬁ (1)PI3H‘IGCKOﬁ MOJACJIBIO C UCIIOJIB30BAHUEM
V3MeHeHWe  BHYTPEHHEH  SHeprud  (TEeMIIEpaTypbl) Tena OpH | OCHOBHBIX 3aKOHOB M (pOpMyI MOTEKYIApHOH GH3UKU U
Teronepenaye. TEPMOJAWHAMHUKH.

12. | Bropoii 3ak0H TepMoauHamMuKi. HeoGpaTuMocTh mponeccos B mpupoje. | PELICHHE KAYECTBEHHBIX 3a/[a4 C ONIOPOH Ha M3YUCHHBIC B pasjiele
TennoBble MamuHbpl. [IpuHOUOBI  AEHCTBUS  TEIUIOBBIX  MAIIMH. «MonexynsapHas QU3UKa U TEPMOJMHAMUKA)» 3aKOHBI,
[Ipeobpa3oBaHuss 3HEPrHMM B TEIUIOBBIX MamnHax. Ko3(d¢uuueHt | 3aKOHOMEPHOCTH U PU3HIECKUE SBICHUS.

HONIE3HOT0  A€HCTBUA TemnoBod Mammbbl. [ukn Kapno u  ero | PaGora B rpymmax Ipu aHauu3e JOIMOJHUTEIbHBIX HCTOYHUKOB
ko3QdHuIMeHT mone3sHoro  AeHcTBUA.  DKOJOTMYECKHE HPOONEMBI | HH(POPMALKMH II0 TEME

TEIUIO3HEPTETHKH.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: IBHUraTelb

BHYTPEHHET'0 CropaHHusi, OBITOBOW XOJIOAMIBHUK, KOHIUIUOHED.

JemMoHcTpanuu.

OneIT 1O anuabaTHOMY pPACHIMPEHHIO BO3AyXa (OMBIT C BO3LYUIHBIM

OTHHUBOM).

Mogenn mapoBoi TypOWHBI, JABHTATeNsl BHYTPEHHErO CrOpaHu,

PEaKTHBHOTO JIBUTATEIIS.

JlaGopaTopHBbIe 3aHATHS

13. | IpodeccnoHaTLHO OPHEHTHPOBAHHOE COJEP:KAHME: H3MEPEHHE
YIEIbHOM TEeTIOEMKOCTH

3.3 21212 | Ypoxk
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ArperatHbie
COCTOSIHUSA
BemiectBa. ®a3oBrie
TIePEXOMbI.

14. | TTapoobpa3zoBanue u KoHAeHcaus. Micnapenue u kurenne. A6comotHas | IIpoBeneHne SKCIIepUMEHTa: N3MEPEHNE OTHOCUTEITBHON
Y OTHOCHTENbHAS BIAXKHOCTh BO3AyXa. HachlleHHBIH map. YaenbHas | BiaxHOCTH BO3ayxa. OleHKa aOCONOTHBIX M OTHOCUTENBHBIX
TCIJI0Ta HapOO6pa30BaHI/IH. 3aBUCHMOCTH TEMIIEPATYPBI KHUIICHUSA OT HOFpeIHHOCTeﬁ I/I3MepeHHﬁ (1)I/I3I/I‘{CCKI/IX BEJIMYUH.
AABICHHA. W3yyeHne CBONCTB HACHIIIEHHBIX I1aPOB, CIIOCOOOB U3MEPEHUS
TBelaz(oe Teno. Kpucraumyeckue v amMOphHbIE Tena. AHU3OTPONHUS | proero o
cBOHCTB KpucTamioB. JKunkue kpuctamisl. COBpeMEHHbIE MaTEpHalIbI. HabITio I e KUTICHNUS MPH OHWKEHHOM JIABJICHHH, HATCBAHHS 1
[InaBneHne ¥ KpHUCTaIu3alus. YJIenbHas TeIUIOTa IUIABJICHUS.
CyGmmmanys. TUIABJICHUS KpI/ICTaJ'IJ'II/I‘IeCKOEO BEIIECTBA. )
VpaBHEHHE TOIVIOROTO GATAHCA. OO0BsCHEHNE IPUHIINATIOB z[eHCTlvmﬂ 1 ycIIoBHUil 6€301macHOro
TeXHHYECKHE YCTPOICTBA M MPAKTHUECKOE NpUMEHEHHe: rurpomerp u | HCTOIB3OBAHIL B IOBCCIHCBHOM XKU3HI THTPOMETPa,
IICHXPOMETp, KalIOpUMETp, TEXHOIOTMH MONy4eHHs COBpeMeHHbIx | ICAXPOMETPA, KalopuMETpa. MsyueHue TeXHONOrHH o1y eHus
MaTepraioB, B TOM YHCIIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH. COBPEMCHHBIX MATCPUATIOB, B TOM MHCJIC HAHOMATEPHUAIIOB.
JleMOHCTpaIuH. Pemenne pacy€THBIX 3a/1a4 C SIBHO 3alaHHON (PH3UIECKON
CBolicTBa HAaCHIIIEHHBIX MAPOB. MO/IETIBIO C UCIIOJIb30BaHUEM YPaBHEHUS TEIJIOBOTO OallaHca.
Kunenune npu NoHWXEHHOM JaBJICHHH. PemeHne kaueCTBEHHBIX 3a/1a4 C ONOPON Ha M3yUEHHBIE 3aKOHBI,
Croco0bI M3MEPEHHS BIIAKHOCTH. 3aKOHOMEPHOCTH U (YU3NUECKHe SBICHUS 110 TeMe. Pacro3HaBanne
JleMOHCTpaLus KPUCTAIIIOB. ($U3NIECKUX SBICHUN B YIeOHBIX OIBITaX W OKPY’KaroIIeH KU3HU:
nedopmanus TBEPABIX TEN, HATPEBaHHE U OXJIAXKCHUE Tel,
M3MEHEHHE arperaTHBIX COCTOSHHIN BEIIECTBA U OOBSICHEHNE HX Ha
OCHOBE 3aKOHOB H ()OPMYJT MOJICKYJIIPHOH (DU3HKH.
Hcnonp3oBanue MHGOPMATMOHHBIX TEXHOJIOTHI AJIs [TOUCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETALUU U MIPEICTaBICHUSA
nH(pOpMAaLUH IIPU MOJITOTOBKE COOOIIEHUH O IPUMEHEHHH 3aKOHOB
MOJIEKYJISIPHOH (PM3UKU M TEPMOJANHAMUKH B TEXHHUKE U
TEXHOJIOTHSIX
JlaGopaTopHbIe 3aHATHS
15. | Ompenenenrie Macchl BO3IyXa B KIIACCHOM KOMHATE Ha OCHOBE U3MEPEHUI

o0beMa KOMHATBI, IaBJICHHs U TEMIIEPaTypbl BO3yXa B HEil.
HccrnenoBanne  3aBUCHMOCTH  MEXAY  IapaMeTpaMu
Pa3peKEeHHOTO rasa.

COCTOSAHUA

I/IBMCPCHI/IG OTHOCHTEIIbHOH BIIAXKHOCTH BO3ayXa.

HpaKTI/I‘ICCKI/Ie 3aHATHA

16.

HaGJ'[IOIIaTB Harp€BaHus U IUIaBJICHUA KPUCTAJUIMYCCKOTO BEIIECTBA.

Pa3znea 4. diiekTpoanHamMuka

4.1

DNeKTpOoCTaTHKA.

212

Ypox

17.

DnekTpuzanusi Tejl. DJeKTpudeckuil 3apsn. JBa Buaa 3JEKTPUUYECKUX
3apsanoB. IIpOBOAHMKM, JAMPJEKTPUKH U MOJYNPOBOJHUKHU. 3aKOH
COXpaHEeHHUsI IIEKTPUYECKOTO 3apsija.

Bsaumoneiicteue 3apaaoB. 3akoH Kymnona. TouedHbll 3neKTpUUECKUi

IIpoBeneHune sxcepuUMeHTa: U3MEPEHUE DIEKTPOEMKOCTH
KoHJeHcaTopa. OneHka abCOTIOTHBIX M OTHOCHTENBHBIX
MOTPEIIHOCTEH M3MEPeHUH (PU3NIECKUX BETHINH.
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3apsig. OneKTpudeckoe mone. HanpsykeHHOCTh 3JIEKTPHYECKOro MOJIS.
[IpuHuMn cynepno3uum 31eKTPUYECKUX MOJIeH. JINHUN HANIpsSKEHHOCTH
NIEKTPUYECKOTO MOJIS.

PabGora cum omektpocratmueckoro mois. llorenmman. PasHocTh
MOTEHINAJIOB. [IpOBOTHUKHY 1 TU3IEKTPUKH B 3IEKTPOCTATHIECKOM MOJIE.
JvsnexTprdeckas IpOHULAEMOCTb.

DNEeKTPOEMKOCTb. Konnencarop. DIeKTPOEMKOCTh
KOHJIeHCAaTopa. DHEPrus 3apsKEHHOT0 KOHIEHCAaTopa.
TexHuueckue ycTpoHCTBAa U NpakTHYECKOe NMPHUMEHEHHE: AJIEKTPOCKOI,

IJIOCKOI'0

ANEKTPOMETP, NEKTPOCTATUYECKas 3aluTa, 3a3eMJICHHE
AJIEKTPONPUOOPOB, KOHIEHCATOP, KONMPOBAIBHBIA ammapar, CTpyHHBIH
TIPUHTED.

JemMoHcTpauuy.

VYeTpoHCTBO M IPUHLIMIT ACUCTBUS 3IEKTPOMETPA.

B3anmopeiicTBre Ha3IEKTPU30BAHHBIX TEII.

DNEeKTPUYECKOE I10JIE 3apSKEHHBIX TEl.

[TpoBOAHUKH B 3JIEKTPOCTATHIECKOM IIOJIE.

DreKTpocTaTH4ecKas 3alluTa.

JIM3IIEKTPUKH B 37IEKTPOCTaTUYECKOM IIOJIE.

3aBUCHMOCTb 3JIEKTPOEMKOCTU IUIOCKOTO KOHJEHCaTopa OT IUIOLaau
IUTaCTHH, PACCTOSHUS MEXYy HUIMHU U AUIIEKTPHUCCKON IPOHUIIAEMOCTH.
OHeprus 3apsKEHHOTO KOHEHCaTopa.

M3yueHnne NpuHLUIOB JEUCTBUS JJIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJIEHCATOopa.

W3y4yeHnue NpuHIMIIOB IEHCTBUS U YCIOBUI O€30I1acHOTO
MIPUMEHEHHUS B IPaKTUUECKON KU3HHU, KOITUPOBAJILHOTO anmapara,
CTPYHHOTO NIPUHTEPA.

PaccMoTrpeHne pu3n4ecKuX OCHOBAHUI AJIEKTPOCTATHYECKOI
3aIIUTHI U 3a3eMJICHUSI JJIEKTPOIIpUOOpoB. Pemenne pacuérHpIx
3a7a4 C SBHO 3aJIaHHOH (pr3HyuecKol MOIEIBIO C HCIIOIh30BaHUEM
OCHOBHBIX 3aKOHOB U (DOpMyII 3IIeKTpOCTaTHKH. PerieHne
Ka4eCTBEHHBIX 3aJjau C OIOPOI Ha H3yUCHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH ¥ (PU3NUECKHE SIBJICHHS 3JIEKTPOCTATHKU.
PacriosHaBaHue (pU3NIECKUX SBICHUI B yIeOHBIX OMBITAX U
OKpY’KaloIIel )KU3HU: 3JIEKTPU3AIUs TN, B3aUMOJCHCTBUE
3aps0B 1 00BSCHEHUE UX Ha OCHOBE 3aKOHOB U (hopMyI
JIEKTPOCTATHKH.

OmnucaHne H3yYeHHBIX CBONCTB BEIIECTBA U IEKTPUIECKUX
SIBJICHUM C UCIIOJb30BaHUEM (1)I/ISI/I‘ICCKI/IX BCJIMYUH:
IIEKTPUUECKUH 3apsil, HAPSDKEHHOCTD AJIEKTPHUECKOTO MOJIA,
MOTEHINAJ, PA3HOCTh IOTCHIIHAIOB, JICKTPOEMKOCTb.

AnHanu3 GU3NUECKHX MPOIIECCOB U SBJICHHUHN C UCIIOIb30BaHHEM
(U3UYECKNX 3aKOHOB: 32KOHA COXPAHEHUsI JJICKTPHYECKOTO
3apsna, 3akoHa KynoHa.

Pabota B rpynmnax mpu aHanu3e JTOTOTHUTEIbHBIX HICTOYHUKOB
nHGOPMALIMU U OJATOTOBKE COOOIIEHHUIT 0 MPOSBICHUN 3aKOHOB
SJIEKTPOCTATHKH B OKPY’KaIOIIEH ®HU3HN M IPUMEHEHUH UX B
TEXHHKE

JlabopaTopHbIe 3aHATHS

18. | U3smepeHue 31eKTPOEMKOCTH KOHASHCATOPA.
4.2 | IocTostHHBII 4/412 | VYpoxk
SHCKTPUICCKIH TOK. 19. | Hanpspkenue. 3akon OMa JUisl y9acTKa Ielu. [poBemeHne SKCIEPUMEHTA: U3YYECHHE CMEIIAHHOTO COSANHEHUSI

Toxu B pa3n4HbIX
cpenax.
DIIEeKTPUUECKUI
TOK. Y CIIOBUS
CYILIECTBOBaHUS
3IEKTPUYECKOTO
Toka. lctouHuku

9J'IGKTPI/I‘ICCKO€ COIIPOTUBJICHUC. Y,I[CJ'ILHOC COIIPOTUBJICHUEC BCLICCTBA.

INTocnenoBarensHoE, napajJieibHoe, CMeEIIaHHOE COeIMHCHNUE
IIPOBOAHUKOB.
Pabora namextpuyeckoro Toka. 3akoH J[xoymsa-Jlenma. MomHOCTE

JIEKTPUUECKOTO TOKA.
OIEeKTPOABIKYINAS CHIa M BHYTPEHHEE COMPOTUBIICHNE HCTOYHMKA TOKA.
IIpodeccuonalbHO OpHEHTHPOBAHHOE colep:kaHWe: 3akoH Oma s
TIOJTHOM (3aMKHYTOH) ayieKTprueckoii nernu. Koporkoe 3amMbIkaHue.

pesuctopoB; uzmepenue J/]C NCTOUYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUST, HAOJIOACHUE SJIEKTPOIH3A.

OreHKa abCOIOTHBIX U OTHOCHUTEIIBHBIX MTOIPEITHOCTEH
n3MepeHuil pU3NIecKux BeTUIHH.

OO0BsCHEeHNE TPUHIMIIOB JEHCTBUS B YCIOBHN 6€3011acCHOTO
IMPUMEHEHUs aMIIEPMETPa, BOJIbTMETPA, pEOCTaTa, HCTOUHUKOB
TOKa, JJIEKTPOHATPEBATENBHBIX U JIEKTPOOCBETUTEIBHBIX
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Toka. Cuma Toka.
ITocTOSHHBIN TOK.

TexHU4YecKHEe YCTPOWCTBA M MPAKTHIECKOE MPUMEHECHHE: aMIEpPMETD,
BOIBTMETP, PEOCTaT, MWCTOYHUKH TOKA, OJICKTPOHArpeBaTEIbHBIC
IpUOOPHI, AIEKTPOOCBETUTEIIHHEIC TIPHOOPHL, TEPMOMETP
COIIPOTUBIICHHS, BaKyyMHBIH OHOJ, TEPMHCTOPBHI M (HOTOPE3NUCTOPHI,
MOJTYTIPOBOTHUKOBBIH MO, FabBAaHUKA.

JemoHcTpanuy.

V3amepeHune CUITBI TOKa U HANPSDKEHMSI.

3aBUCHMOCTb CONPOTHUBIICHUS IMJIMHIPUIECKUX ITPOBOAHUKOB OT JJIMHBI,
IUTOIIA I MONIEPEYHOT0 CEUEHHsI M MaTepuara.

CMeniaHHOE COEJMHEHHE TTPOBOJHUKOB.

[Ipsimoe wn3MepeHne HIEKTPOABHXKYIIEH cuibl. KopoTkoe 3amblkaHue
raJbBaHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

20.

ONeKTpoHHas NPOBOAMMOCTb  TBEPABIX METAUIOB.  3aBUCHUMOCTB
COMPOTHUBIICHUS METAIUIOB OT TeMHepaTypbl. CBEpXIPOBOAUMOCTS.
DnexTpudeckuii ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[MonynpoBomuuku. CoOCTBEHHass W IpUMECHas  IPOBOJMMOCTh
MoJynpoBoHUKOB. CBoiicTBa p-N-mepexona. IlomynpoBOAHUKOBBIE
pUOOPHI.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIBTMETP, PpEOCTaT, MCTOYHUKH TOKA, DJIEKTPOHArpEBaTCIIbHBIE
IpuoopHI, JNIEKTPOOCBETUTEIIbHEIE IpruOOpHI, TEPMOMETP
COTIPOTHBIICHHS, BaKyyMHBIH AHMOJ, TEPMHCTOPBHI U (OTOPE3NUCTOPHI,
MOJTyITPOBOJHUKOBBIN JHO, TaIbBaHUKA.

JemoHcTpauuy.

3aBUCHUMOCTb CONPOTHUBIIEHHSI METAIOB OT TEMIIEPATYPHI.

21,

OJEeKTpUUeCKHl TOK B pPacTBOpax M pacIulaBaX dJIEKTPOJIHTOB.
ONeKTpoIUTHYECKas AUCCOUUAIHS. DIEKTPOIH3.

OnexTpuueckuid TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITENbHBIN
pa3psa. Monnus. [lna3zma.

TexHuueckue yCTpoicTBa M NPAKTHUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, MCTOYHHUKH TOKA, 3JIEKTPOHArpeBaTesIbHbIE
IpUOOPHL, 3JIEKTPOOCBETUTENBHBIE IpHOOPHL, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIH IHOM, TEPMUCTOPHI U (POTOPE3HCTOPHI,
[OJIYIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

JemMoHcTpanuu.

[IpoBOANMOCTE JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTh BO3AYXa.

OIHOCTOPOHHSAS MPOBOJNMOCTD JHO/A.

prOOPOB, TEPMOMETPA COMPOTUBIICHUS, BAKYYMHOTO JIHO/A,
TEPMHUCTOPOB M (POTOPE3UCTOPOB, TOIYIPOBOIHUKOBBIX TUOOB,
raJbBaHUKH.

Perienue pacu€THBIX 3a/1a4 ¢ ABHO 3aJ]aHHON (hU3UIECKOI
MOJIENBIO C HCIIONIF30BAHNEM OCHOBHBIX 3aKOHOB U (POPMYIT TEMBI
«I1OCTOSTHHBI ANEKTPUYCCKHIA TOKY.

PacnosHaBanue (hU3NUECKUX SBICHUN B YYCOHBIX OIMBITAX U
OKpY’KaIoMIeH )KU3HU: SIIEKTPUIECKask IPOBOINMOCTD, TEIUIOBOE,
CBETOBOC, XUMHUECKOE, MAarHUTHOE JICHCTBHS TOKA. AHAJIN3
ANEKTPUYCCKUX SIBIICHHUIA U MPOIIECCOB B IIETISAX MOCTOSTHHOTO TOKA
C MCTOJIb30BaHUEM 3aKOHOB: 3aK0H OMa, 3aKOHOMEPHOCTH
MOCTIEIOBATENEHOTO U MTAPAJUICTHFHOTO COSTHHEHUS IPOBOJHUKOB,
3akoH Jlxoyns-Jlenna.

OHI/IC&HI/IG N3Yy4YCHHBIX CBOHCTB BCHICCTB U BJICKTPUICCKUX
SIBIICHU C WCTIOJH30BAHNEM (PH3MUECKIX BEIMIHH:
AEKTPUUYECKUIA 3apsil, CHIa TOKA, DJICKTPUIECKOE HATIPSIKCHNE,
ANEKTPUIECKOE COTIPOTHUBIICHUE, Pa3HOCTh MOTeHIanoB, D1C,
paboTa ToKa, MOIITHOCTh TOKA.

Hcnonp3oBanne nHPOPMAIMOHHBIX TEXHOIOTHH IS TTOUCKA,
CTPYKTYPHUPOBaHUS, HHTEPIPETALNU U TIPEIACTABICHUS
nH(OopMaLUK [IPU MOJTOTOBKE COOOIIEHUH O TPUMEHEHHH 3aKOHOB
IIOCTOSAHHOI'O TOKA B TECXHUKE U TCXHOJIOTUAX

HpaKTI/I‘ICCKI/Ie 3aHATHA

22, ‘ IIpodeccuonaibHO OPHEHTHPOBAHHOE COAeP:KaHMe: HAOIIOAAT
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ANEKTPOIIH3.

JlabopaTopHbIe 3aHATHS

23. | 3yyeHne CMEIIAaHHOTO COCTUHEHUS PE3UCTOPOB.
W3amepeHne ek TpoABIIKYIIEH CHITbI HCTOYHUKA TOKa U €ro
BHYTPEHHETO COIIPOTUBIICHHUS.

24. | V3yyeHne MarHUTHOTO TOJIS KATYIIKA C TOKOM.
HccnenoBanue eicTBUS OCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sIBICHUS 3IEKTPOMArHUTHOW HHAYKIHA

4.3 | MarauTHoOe moe. 4/2 | Ypok
OIeKTpOMArHHUTHAs 25. | [locTosiHHBIE MarHuTHL. B3aMMoneicTBHE TOCTOSIHHBIX MarHuTOB. | [IpoBeseHMe SKCreprMeHTa: H3yUYeHHEe MAarHUTHOTO TOJISl KATYIIKH
WHAYKIHA. MarnutHoe mome. Bextop  MarmutHOH  mHAyknuu. IIpuHIMD | ¢ TokoM; HcCleOBaHUE AEHCTBYS HOCTOSHHOIO MAarHUTa HA PaMKY

CyHEpHO3UIMYM MAarHUTHBIX I0J€H. JIMHMM MAarHUTHOW MHIYKLUU. | ¢ TOKOM; UCCIIEI0BAHUE SIBJICHUS 3JIEKTPOMAarHUTHON HHIYKIHH.
Kapruna TMHAN MarHUTHOW MHAYKIMH MOJIS TOCTOSTHHBIX MarHUTOB. OueHKa aGCOTIOTHBIX M OTHOCHTEIBHBIX IOTPEIIHOCTei
MarHuTHOe mOjie MPOBOJHMKA C TOKOM. KapTuHa JMHMH HMHIYKIUU W3MEpEHHit (PU3MUECKHX BETHUMH.
MarHMTHOTO MOJA JUIMHHOTO MPAMOTO MPOBOAHMKA M 3aMKHYTOTO | 3Gy 5enenye MPHHIMIIOB NCHCTBHS U YCIOBHIE GE30MACHOTO
ROZBHEBOTO  MPOBONINXA, = KATYIIEH € TOKOM: Onmpit - Sperena. MPUMEHEHHUS TIOCTOSHHBIX MarHUTOB, HJICKTPOMarHuTOB,
B3anmogeiicTBrE MPOBOAHUKOB C TOKOM. .
Crina AMIiepa, 66 MOJIYJTh H HATDARIICHHC. SHCKTPOJIBI/IFa"EeJIH, ycKopuTenaen 3ne§4eHTapH1,1x YaCTHI,
TeXHUYECKHE YCTPOHCTBA M NPAKTHYECKOE NpPUMEHEHHE: TocTosHHple | MHAYKIMOHHOM MCHi. Pemenne pacu€THEIX 38184 HA IPHMEHCHHS
MArHHTHI, 7eKTPOMATHHTHI, EKTPOIBHTATE b, yeKopuTe ¢dopmyn TeMbl «MarHUTHOE 110J1e. DJIEKTPOMAarHUTHAsT HHITYKIIUS.
3JIeMEHTAPHBIX YACTHL], HHAYKIHOHHAS T1CYb. Pemenne ka4ecTBEHHBIX 33/1a4 C OMIOPOH HA M3YUCHHBIC 3aKOHBI,
JleMOHCTpanuH. 3aKOHOMEPHOCTH M (PU3UUECKHE SBICHHS TeMbl «MarHuTHOE TOJIe.
OmnsIT OpcTena. DJeKTpoMarHuTHas HHAYKOus. OnpeaeneHne HanpaBieHus
OTKJIOHEHHUE INEKTPOHHOTO IMy4YKa MATHUTHBIM T1OJIEM. BEKTOPa MHAYKIIMM MAarHUTHOTO MOJIS TIPOBOTHUKA C TOKOM, CHIIBI
JIuaun WHAYKOWUA MarouTHOTO IOJIA. AMHepa U CUJIBI HopeH]_[a.
B3aumozeiicTBue IBYX NPOBOJHUKOB C TOKOM. Pacnio3HaBaHme (GU3NYECKUX SABJICHUN B YI€OHBIX ONBITAX U
Cuna Amrepa. OKpPY KaroLIeH )KU3HU: B3aMMOIEHCTBIE MATHUTOB,

26. | Cuna JlopeHua, ee Momyiab M HampasieHHe. JBIOKEHUE 3apsHKEHHOU | 5JIEKTPOMArHWTHAs MHIYKIHs, JEHCTBHE MATHMTHOTO TIOJIs Ha
YaCTHIBI B OIHOPOAHOM MarHUTHOM nosie. Pabota cuner Jlopenna. MPOBOJHHUK C TOKOM M JBHKYIIUICS 3apsil.
ABneHue dICKTPOMArHUTHOH WHIYKIMM. I10TOK BEKTOpa MArHMTHOHM | Amajms 25eKTPOMATHHTHBIX SIBJCHHH C HCIIOIb30BAHIEM 3aKOHA
MHIYKIHH. 3{eKTp0ﬂBHmymaﬂ cnia MHIYKIAH. 3aKOH | 5yexrpomarsuTHOl MHAYKIMH. OMHCAHAE H3yHeHHBIX CBOHCTB
SMEKTPOMATHHTHOR HHIyKIHn Dapajies. BEILIECTB M AJIEKTPOMArHUTHBIX SIBIICHUH C UCIIOJIb30BaHUEM
Buxpesoe anexTpudeckoe mose. DIEKTPOABWKYIAs CHJIa HHIYKIUU B . A
MIPOBOJIHUKE, JBHKYLIEMCS MOCTYIATENILHO B OJHOPOJHOM MarHHUTHOM (U3HICCKIIX BENHIHH: HHAYKIHA MATHUTHOTO O, CHIIA AMIICPa,
Hose. cuia JlopeHna, MHIYKTUBHOCTD KaTyIIKH, SHEPTHs
TeXHHUECKHE YCTPONHCTBA M INPAKTHUECKOE NPHUMEHEHHe: IOCTOSHHbIe | ok | PAICCKOTO H MATHITHOTO MONICH
MarHHThbl, JIEKTPOMArHUTEI, JNIEKTPOBUTATEIb, YCKOPUTEIH
9JIEMEHTAPHBIX YaCTHILl, HHAYKIIMOHHAS IeYb.
JemoHcTpauuu.
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[etictBue cuibl JIopeHIia Ha MOHBI AIEKTPOJIUTA.
SIBneHME 3NEKTPOMArHUTHOM HHIAYKIIUH.

27.

[IpaBuno Jlenua.

VHAyKTUBHOCTb. SIBIEHME CAMOMHIYKLIMHU. OJIEKTPOABMXKYINas CHJIa
CaMOUHAYKIUH.

OHeprust MarHUTHOTO MOJIA KaTYIIKU ¢ TOKOM.

DNeKTpPOMarHUTHOE TI0JIE.

TexHuueckue ycTpoHCTBa M NpPAaKTHYECKOE NPUMEHEHHE: IOCTOSHHbBIC

MAarHUTEI, 3JIEKTPOMArHHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENH
JJIEMEHTaPHBIX YaCTHII, MHIYKIIHOHHAS TI€Yb.

JemoHcTpanuy.

[IpaBuno Jlenua.

3aBHCAMOCTh  ANEKTPOABIDKYIICH CHIBI HHOYKIHA OT CKOpPOCTH

M3MEHEHHS MarHUTHOTO MOTOKa.
SIBneHue caMOMHIYKLIUH.

[IpakTrueckue 3aHATHU

28 OHpe,I[eJ'II/ITB HHAYKIOHUIO BUXPEBOI'O MAaroiuTHOIO I1OJIA.
Pa3nen 5. Kojed0anus u BOJIHBI
5.1 | Mexanuveckue u 2/2 | Ypok
igilég?{ﬁerHTHme 29 KOHe6aTeHLHa$[ CHUcCTEMA. CBO60,I[HBIG MEXaHUYECCKUEC KOHC6aHI/IH. I/ICCJ'IG,Z[OBaHI/Ie napameTpoB I(OJ'IG6aTeJ'IBHOI7[ CHUCTCMBI — IIEpUOJaA,

I'apmonnueckue konedanus. [lepuon, yacrora, ammntyaa u dasa
konebanuil. [IpyXMHHBINA MasTHUK. MaTeMaTH4eCKUi MasTHHK.
YpaBHeHHE TapMOHUYECKHX Koslebanuid. [IpeBparienue sHeprun npu
TrapMOHNYECKHX KOJICOaHMSX.

Koneb6arenbHblii KOHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaH!s B
n/IeIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXy MEXaHUUECKUMHU
1 3JIEKTPOMAarHUTHEIME KosieOanusamu. @opmyna Tomcona. 3akoH
COXpaHEHHS YHEPTUHU B HIEATHOM KoJIeOaTeTbHOM KOHTYpE.
[IpencraBneHue o 3aTyxaronux KoneOaHusX. BeiHyKIeHHBIS
MexaHn4eckue konebanus. Pezonanc. BeiHyxaeHnHble
3JIEKTPOMarHUTHBIEC KOeOaHusl.

TexHuyeckune ycTpoMcTBa U MPAKTUUECKOE MPUMEHEHHUE: ANEKTPUUECKUN
3BOHOK, T€HEPaTOp MEPEMEHHOI0 TOKa, INHUY JIEKTpoIepeaad.
JeMmoHcTpanuu.

HccrnenoBanue nmapamMeTpoB KoebaTenbHOM CUCTEMBI (TIPYKIHHBIA I
MaTeMaTHIECKUI MasTHHK).

HaOmonenue 3aTyxaromumx Kojae0aHui.

HccrnenoBanne CBOWCTB BRIHYK/ICHHBIX KOJICOaHNUH.

YaCTOTBI, aMIUIUTYAbI U a3kl KosieOaHui (MPYKUHHBIA W/HITH
MaTeMaTHYECKUil MasTHHK).

Habnromenue 3aryxarommux konebanuil. MccieoBanue CBOMCTB
BBIHYX/ICHHBIX KOJICOAHHH.

Ha6monenue pe3onanca. [IpoBeneHne 3kcriepuMeHTa:
HCCIeJOBaHNE 3aBUCHMOCTH IIEpHO/a MaJIbIX KOJIeOaHui Ipy3a Ha
HUTH OT AJUHBI HUTH U MacChl Ipy3a; UCCIEJ0BaHUE NEPEMEHHOTO
TOKa B LIENH U3 MOCJIEOBATEIBHO COCTMHEHHBIX KOHICHCATOPA,
KaTyIIKH U Pe3UCTOpa.

OreHka abCOMIOTHBIX X OTHOCHUTEIBHBIX MTOIPEITHOCTEH
n3MepeHuil pU3nIecKux BeTUIHH.

OO0BsCHEeHNE TPUHIMIIOB JIEHCTBUS B YCIOBHI 06€301acHOr0o
IPUMEHEHHUS JIEKTPUYECKOT0 3BOHKA, T€HEpaTOpa NEPEMEHHOTO
TOKa, TMHUH 371eKTponepeaay.

Pemrenue pacu€THBIX 33134 ¢ IBHO 3aJaHHOH (hr3mdecKoi
MO/JIENBIO C MCIIOJIF30BAHNEM OCHOBHBIX 3aKOHOB U (OPMYII,
OIMCHIBAIONINX MEXaHUYECKUE U AJIEKTPOMArHUTHBIE KOJICOaHMS.
OnmcaHne MEXaHWYECKHX U DJICKTPOMArHUTHBIX KOJIeOaHUH ¢
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HaGmmronenne pe3oHanca.
CB0OOIHBIC TIEKTPOMAaTrHUTHBIE KOJICOAHTIS.

30.

Ilepemenssiit Tok. CHHYCOUIaNbHBIA IEPEMEHHBINH TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIUTYJHOE U ACHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA
U HAIIPSKEHUS.

Tpanchopmarop. IIpousBoacTso, nepeaada u norpedicHue
IEKTPUUECKOM SHEPTHH. DKOIOTHUECKHE PUCKH TP IPOU3BOICTBE
aneKkTpodHepruu. KynbTypa HCroab30BaHUSA 2IEKTPOIHEPTHH B
MIOBCEIHEBHOM JKHU3HU.

TexHuueckue ycTpoHCTBa U MPAKTHUECKOE MPUMEHEHHUE: JEKTPUUECKUI
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, INHUK JJIEKTPoIepeaad.
JemoHcTpanuu.

OcruuiorpaMMsl (3aBUCHMOCTH CHJTBI TOKA U HAIIPSXKEHUS OT BPEMEHH)
JUTS 3JIEKTPOMATrHUTHBIX KOJIeOaHMH.

Pe3onanc npu nocnenoBaTeIbHOM COEIUHEHNN PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTU U KOHJIEHCATOPA.

Mogens JIMHUM 3JIEKTPOIIEPENaYH.

UCIIONB30BaHUEM (PU3NYECKUX BEIMYUH: IIEPUOA ¥ HaCTOTa
KoJIeOaHnH, aMIUINTyaa U ¢a3a KoJaeOaHMii, 3apsI i CHJIa TOKa B
rapMOHMUYECKHX 3JIEKTPOMAarHUTHBIX KOJIEOaHHUSX.

Pelenne ka4ecTBEHHBIX 33/1a4 C OIIOPO HAa U3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOIINE MEXaHHYECKHE 1
JJIEKTPOMarHUTHBIE KOJICOAHMSI.

Pabora B rpynmnax npu rnjiaHApOBaHUH, TPOBEICHUH U
MHTEPIIPETALMH PE3YIbTATOB OIBITOB, H AHAJIU3E JAOTIOIHUTEIBHBIX
MCTOYHHUKOB HH(OPMALUK N0 TeMe

JIab

OpaTOpPHBIE 3aHATHS

31.

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MAJIbIX KOJIEOaHUH Ipy3a Ha HUTH
OT JAJIMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mepeMeHHOT0 TOKA B IIEMH U3 ITOCIIEI0BATEIBHO
COEIMHEHHBIX KOHICHCATOPa, KATYIIKH U Pe3UCTopa.

5.2

MexaHunyeckue u
3JIEKTPOMArHUTHBIE
BOJIHEL.

2/2

Ypoxk

32.

MexaHnueckue BOJHBI, ycIOBHs pacnpocTpaHeHus. Ilepuoxa. CxopocTh
pacnpocTpaHeHHs U JUIMHA BOJHEL llomepedHsie U MpooIbHEIE BOJHEL.
Wutepdepenims n 1uppaxkus MEXaHHUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMKocTb 3Byka. BricoTa ToHa. TemOp 3ByKa.
OJEeKTPOMarHuTHBIE BOJIHBL. YCJIOBUS H3IYYEHHS 3JICKTPOMArHUTHBIX
BOJNH. B3aumHas opueHranus BektopoB E, B, v B 21I€KTpOMarHuTHOMI
BosiHe. CBOMCTBA AMEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, NMPEIOMIICHNE,
HoJIsIpU3anus, nudpaxnus, nuHTephepeHnns. CkopocTb
AJIEKTPOMArHUTHBIX BOJH.

[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpuMeHeHue 3IeKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

IIpuHIUIBI pagnoCBsI3H U TeneBuaeHUs. Pagnonokanus.
ONEeKTPOMArHUTHOE 3arpsi3HEHHUE OKPY’KAIOIIEN CPEeabl.

TexHuueckue ycTpoicTBa M MPAaKTUYIECKOE NMPHUMEHEHHE: MYy3BIKaJIbHBIE
WHCTPYMEHTHI, yJIbTPa3ByKOBas THATHOCTHKA B TEXHHWKE M MEIHUIIMHE,
panap, paauonpUeMHIK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus.

N3ydyenne 06pa3oBaHust U pacipoOCTPaHEHUs MTOTIEPEUHBIX U
MIPOAOJIBHBIX BONH. HaOumoeHre oTpaxeHns U NpeoMIICHHUS,
nuHTep(EepeHInH 1 TUPpaKIINK MeXaHMIeCKnX BoiH. Habmonenne
CBSI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOW M 9acTOTOH
KosieOaHuH, 3ByKOBOTO PE30HAHCA.

HccnenoBanue CBOKCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPA’KEHUE,
MpeJIOMIIEHNE, TTOJIIpU3alns, TU(PaKIus, HHTEpEpeHIHS.
N3ydenue yciaoBuid U3ITydeHUS SIEKTPOMArHUTHBIX BOJIH,
B3aMMHOHN OpHEHTanny BeKTopoB E, B, v B anexTpomarantHON
BosiHE. M3yueHune npUMeHEeHHs JIEKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY.

OO0BsCHEeHNE IPUHIMIIOB JEHCTBUS B YCIOBHN O€30IIaCHOTO
MIPUMEHEHNS MY3bIKAIBHBIX HHCTPYMEHTOB, YIIBTPa3BYKOBOM
JIUAarHOCTHKYU B TEXHUKE U MEAMLIHE, pajapa, paluonpuéMHIKa,
TeJIeBU30pa, aHTeHHBI, Tenedona, CBU-nieun. Pemenne pacu€THpIx
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JleMOHCTpanuy. M Ka4EeCTBEHHBIX 3334 C OIIOPOH Ha M3Y4YECHHbIC 3aKOHBI U
OO6pazoBaHne 1 pacpoOCTPAHEHUE MTONIEPEYHBIX U ITPOIOIBHBIX BOJH. 3aKOHOMEPHOCTH, ONUCHIBAIOIKME PACIIPOCTPAHEHUE
Koneburomeecst Teo kak HCTOYHHK 3BYKa. MEXaHUYECKUX U IJEKTPOMArHUTHBIX BOJIH.
HaOmonenue oTpakeHHsI 1 IPETOMIICHNS MEXaHIMYECKHUX BOJIH. cnonb30BaHie HHPOPMALHOHHBIX TEXHOIOTHIA ISl IOHCKA,
Ha6n}0n?H14e “HTepPEPEHINH U THPPAKINN MEXAaHHIECKIX BOJH. CTPYKTYpHPOBAHNS, HHTEPIIPETALIH H TIPE/ICTABICHUS
3BYKOBO} pe3OHAHC. . nH(OopMAaLUH IIPU MOJITOTOBKE COOOIIEHHH 00 UCTIONb30BAaHUN
HaGmonenue cBs3u TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYIOU U
4ACTOTOM KONCOAHMiL. JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE. YUacTHe f JIMCKyCCHH 00
3JIEKTPOMArHUTHOM 3arpsi3HEHNH OKPY’KAfOLIEH CPeIbl.
Paborta B rpynmax npu niaHAPOBAaHUH, IPOBEICHNUH U
UHTEPIPEeTaluu pe3yIbTaTOB ONBITOB U aHAIM3€E JOMOTHUTEIBHBIX
HCTOYHHMKOB HH(OpPMAIINH 110 TEME
[IpakTrueckue 3aHATHU
33. | UccnenoBaTh CBOMCTBA 37I€KTPOMATHUTHBIX BOJIH: OTPAXKCHUE,
TIpeIOMIICHHE, TTOJIApU3alns, TU(paKkuus, HHTepHEpEHI.
5.3 | Onruka. 4/2 | Ypoxk
34. | 'eomerpuueckas ontuka. [IpsMonmHelHOe pacrpocTpaHeHne cBeTa B | V3ydeHue sIBICHHMS ITOJHOTO BHYTPEHHETO OTPAXKEHUS, €T0
oxHopoaHou cpene. Jlyu cera. ToueyHbIN HICTOYHUK CBETA. IIPUMEHEHHUS B CBETOBOE. M3yueHue Moaenel MUKpOCKOIa,
OtpakeHue cBeTa. 3aKOHbI OTpaXkeHHst cBeTa. [locTpoeHne n3o0paxkeHuid | TenecKorna.
B IUIOCKOM 3€pKaje. [MonyueHne criekTpa ¢ MOMOIIBIO MPU3MBbI M AU(PAKIUOHHOM
[Mpenomienue cBera. 3akOHBI MPEJIOMIICHUS CBeTa. AOCOJIOTHBIN | pEIIETKH.
nokaszatenb  npeinomieHus. IlomHoe — BHyTpeHHee  OTpaxeHHue. | M3mepeHue mokaszaTess MpeloMIIEHHUs CTeKIa.
IIpenenpHbIN yroJ NOJHOIO BHYTPEHHETO OTPAXKCHUSL. HccnenoBanue CBOWCTB M300pakeHHUI B TMH3AX.
Hucniepcus ceera. CoxKHBIN cocTaB Oenoro cBera. LIBer. OOBsCHEHNE TIPUHIIATIOB JICHCTBUS U YCIOBHH 0€30I1aCHOTO
Cobuparoniie ¥ paccenBarolye JUH3bL. ToHKas mnH3a. DOKyCHOE | MPUMEHEHHS OYKOB, JyHbl, (POTOANIApaTa, IPOSKIIHOHHOTO
paccTosHME W ONTHYeCKas Ccwia TOHKOM JsmH3BL. [locTpoenue | ammapaTa, MUKPOCKOIIA, TEIECKOIa, BOJIOKOHHON ONTHKH,
n300paxeHHi B cOOMparoNmIMX W paccenBaomMX JuH3ax. Popmyna | mudpakMOHHON PEMETKH, MOISPOUIA.
TOHKOM JIMH3bI. Y BEIMUEHUE, 1aBAEMOE JIMH30M. Perenue pacu€THBIX 3319 ¢ SBHO 3aJaHHOW (hYU3NIECKOI
TexHuueckne yCTPOHCTBA M TPAKTHUECKOE TMPUMEHEHHE: OUYKHM, JYIa, | MOJENBIO C HCIOIh30BAHHEM OCHOBHBIX 3aKOHOB U (hopMy
¢doroanmapaT, NPOEKIMOHHBIA  amnmapar, MHKPOCKOI, TEJIECKOI, | FreoMeTpruuecKoi onTuky. IlocTpoeHne u onrcaHne U300paeHusl,
BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOJIIPOU. C03/1aBa€MOTr0 TNIOCKUM 3€pKaJioM, TOHKOW JTMH30M.
JemoHcTpanuu. PaccmoTpeHnue mpenenoB MpUMEHNMOCTH T€OMETPHUYECKON
[IpsiMonuHeHOe pacHpoCTpaHeHHe, OTPAXECHUE U NPEIOMIICHHE CBETAa. | ONTHKH.
Onrtudeckue mpuodopsl. PacnioznaBanne GU3NYECKUX SBICHUH B OIBITaX U OKPYyKaroeh
INonHOE BHyTpeHHee oTpakeHHe. Mojenb CBETOBOAA. JKU3HU: NIPSIMOJIMHEIHOE PaclpoCTpPaHEHUE CBETA, OTPAKEHUE,
HccnenoBanue cBOMCTB H300paKeHUH B IMH3AX. npesioMiIeHne, nHTepdepeHys, Tudpaxkuus 1 NoIsIpru3anys cBera,
Mojenu MUKpPOCKOIa, TEJIECKOIa. Jmcriepcust cBeta. M3ydenue ycinoBuii HaOMOA€HUS MAKCUMYMOB U
35. | [Ipexaenbl NPUMEHUMOCTH F€OMETPUUECKON ONTHKH. MHHHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
Bonnosas onrtuka. UnTepdepenmms ceera. Korepentnbie mcrounmky, | KOTCPEHTHBIX HCTOTHHUKOB.
YcnoBus HabroneHNs MaKCUMYMOB " MHUHHUMYMOB B
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UHTEP(EPEeHINOHHON KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

Hudpakmus ceera. JudpakunonHas pemerka. YclIoBHE HaOIIOACHUSA
TJIABHBIX MaKCHMYMOB TIPH TAJCHHM MOHOXPOMAaTHYECKOTO CBETa HA
TU(QPaKIIMOHHYIO PEUIETKY.

[longpu3zanus ceera.

TexHn4eckue yCTpOHCTBa M INPAKTUYECKOE NMPUMEHEHHE: OYKH, JIyIa,
¢doroanmapaT, TNPOCKIMOHHBIA  ammapar, MHKPOCKOM, TEJIECKOIl,
BOJIOKOHHAsI ONTHKA, TU(PPAKIIHOHHAS PELIETKA, MOISIPOUI.
JemMoHcTpamuu.

Habnronenue uaTepdepeHIn CBETA.

Habnronenune qudpaknnm cBera.

Habmonenue nqucnepcun cBeTa.

[Nomydenne criekTpa ¢ MOMOIIBIO TPU3MBI.

[Momygenne criekTpa ¢ MOMOIIBIO TU(PPaKINOHHON PENIETKH.
Habmonenune noisipusaniy cBeTa.

YcnoBue HaOMIOASHNUS TNIaBHBIX MAKCUMYMOB TIPH MAaJCHUH
MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIUOHHYIO PEHIETKY.
AHanmu3 ONTHYECKUX SBICHUH C HCIIOIB30BAHIEM 3aKOHOB: 3aKOH
MPSIMOIMHEWHOTO PacIpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETAa, 3aKOHBI MIPEJIOMIICHUS cBeTa. ONHMCaHNe ONTHIECKUX
SBJICHUH C MCTIOJIb30BAHUEM (PU3UIECKUX BETHIUH: OKYCHOE
paccTosiHUE U ONTUYECcKas CUJIa JIMH3bI

JIab

OpaTOpPHBIE 3aHATHS

36.

W3MepeHne moka3aTels MPeIOMICHHS CTCKIIA.
HccrenoBanne CBOWCTB H300pakeHUH B JTHH3AX.

Habmronenune nmucmepcuu cBeTa.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUH OTHOCUTEIbHOCTH

6.1

OCHOBEI
CIIeIHaJIbHON
TEOpUH
OTHOCHUTEIHLHOCTH.

2

Ypok

37.

I'panuipl  ONpUMEHUMOCTH  Kilaccuueckod  mexaHuku. llocTymnaTsl
CHELUAJIBHON TEOPUU OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTb MOZYJISL
CKOpPOCTH CBETa B BaKyyMe, IIPUHIIMIT OTHOCUTEIHHOCTH DHHINTEIHA.
OTHOCUTEIBHOCTh  OJHOBPEMEHHOCTH.  3aMeJUIeHHe BpEeMEHH U
COKpAILEHUE JIJIUHBIL.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBsi3p Macchl C SHEPrUel M HMITYJIbCOM PEISTUBUCTCKOM YacCTHILIBL.
DHeprus MoKosl.

Pemenune kauecTBEHHBIX 3a7a4 C OIIOPOH HA U3yYEHHbIE
noctynatel CTO.

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTHI JJIsl TOUCKA,
CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MIPECTABICHUSA
nHGOPMALINH TIPH MOJITOTOBKE COOOIIEHUH O TPaHUIIaxX
MPUMEHUMOCTH KJ1accu4eckol MexaHuku u ocHoBax CTO

Paznen 7. KantoBas (puszuka

7.1

JJ1eMEHTBI
KBAHTOBOM ONTHKHU

2

Ypok

38.

®otonsl. ®opmyna [Inanka cBsA3M 3HEPTUH (HOTOHA C €TO YACTOTOM.
DHeprust ¥ UMITyJIbc (POTOHA.

OtkpoiTHe 1 uccnenoBanue Gorodpdexra. OnbiTel A.I'. Cronerosa.
3akoHbl poTtodddekra. YpaBHeHue DiHIITEeHHA 1151 HoTOddDeKTa.
"KpacHas rpanuna” ¢porosddekra.

JHasnenue ceta. Onbitel I1.H. JIebenena.

Hab6monenue ¢porodddekrra Ha YCTAHOBKE C IIMHKOBOH TUIACTHHOM.
HccnenoBanne 3akOHOB BHEIIHETO (oTod(hdeKTa.

OOBsicHEHHE OCHOBHBIX ITPUHIIMIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: (POTOAIEMEHT, ()OTOAATIHK, COTHEUHAS
Garapest, CBETOJJMO/; ¥ YCIOBUH MX 0€30MacHOr0 MPUMEHEHUS B
MPAKTHYECKOM )KU3HHU.
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XUMHYECKOE IEHCTBUE CBETA.

TexHUYECKUE yCTPOUCTBA U MPAKTHYECKOE NPUMEHEHHE: (POTOITIEMEHT,
(doToaaTunk, comHeyHas Oarapesi, CBETOAUO.

JemMoHcTpamuu.

®oTo3¢heKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.

HccrnenoBanre 3aKOHOB BHEIIHETO (PoTOdhdeKTa.

Ceeroauos.

Comueunas OaTapest.

Pemenue pacuéTHBIX 33724 € SIBHO 3a1aHHON (PU3NIECKOM
MOJIENBIO C HCIIOB30BAHNEM OCHOBHBIX 3aKOHOB U (POPMYII
KBaHTOBOH ONTHKH. PelieHre kadecTBEHHBIX 3a7]a4 C ONOPOi Ha
M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH KBAHTOBOW OMTHKH.
PacnosHaBanme (pm3NUECKUX SIBICHUN B yICOHBIX OIBITAX:
¢doroanekTpuueckuii 3h(hekT, CBETOBOE NaBJICHUE.

OrnucaHne U3YYCHHBIX KBAHTOBBIX SIBICHUN U MPOIECCOB C
WCTIONB30BaHUEM (PU3NIECKUAX BEITMYUH: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI ¥ YaCTOTA CBETA, SHEPTHUL
U UMILyJIbC hOTOHA

7.2 | Ctpoenue aTtoma. 2 Ypox
39. | Mogenp atoma Tomcona. OmnbiTel Pezepdopaa no paccestHuro -uactuu. | M3ydenue moxenu onbita Pesepdopaa. [Iposenenne
Ilnanerapnas wmomens artoma. Iloctymatel  bopa. Wsmydenwe U | skcriepuMeHTa [0 HAOIIOIEHUIO IMHEHTIATOTO criekTpa. OmeHKa
TOTJIOMEHHE (OTOHOB IPH NEPEXO/E ATOMA C OJHOTO YPOBHS SHEPTHH HA | aGCOMOTHBIX K OTHOCHTEIBHBIX MOTPEIIHOCTEN U3MEPEHUI
npyroi. Buasl ciektpoB. CriekTp ypOBHEN SHEPIUM aToMa BOJOPO/a. (DU3HUCCKUX BEIIMUMH.
Bonmossle cpofictsa wacTull. Bombl ne bpoind. KopryckynsapHo- | pisvuenne monenu atoma: ToMcoHa, IIaHeTapHO# MOJIENH aToMa,
BOJHOBOM JyaIl3M. Mojenu atoma bopa.
(TOHTAHHOE H BbIHYX/ICHHOE H3ITYCHHUC. W3y4eHue criekTpa ypoBHEH SHEPTUHU aToMa BOJIOPO/a.
TexHn4eckue yCTPONHCTBA U NMPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHBIN . .
AHATH (CTIEKTPOCKOIT), TTa3ep, KBAHTORKI KOMITBEOTED. OOBsiCHEHHE TPUHIIMIIOB ACHCTBUS U YCIIOBHH 0€3011acHOT0
JleMOHCTpAIHH. MPUMEHEHHUS CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO KOMITBIOTEpA.
Moens onsita Pesepdopaa. Pemenne ka4ecTBEHHBIX 33/1a4 C OMIOPOH HA M3YUCHHBIC 3aKOHBI,
Onpe/iesieH e UTMHBI BOJHBI J1a3epa. 3aKOHOMEPHOCTH M (hru3nueckue siBieHus no reme «CTpoeHue
Ha6.110eH1E TMHEHYATBIX CIIEKTPOB H3/TydEHHUS. aTomay. Pacrio3HaBaHue QU3NYECKHX SBJICHUI B YU€OHBIX OIbITaX:
Jlasep. BO3HHUKHOBEHHE JINHEHYATOTO CTIEKTPA H3ITyCHMUS. Amnanus
KBaHTOBBIX TPOIIECCOB U SBJICHHIA C UCIIOJIb30BAHHEM ITOCTYJIATOB
bopa
7.3 | AToMHOE AapO. 4/2 | Ypoxk

40.

OKCIIEPUMEHTBI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOCHHUS siapa. OTKphITHE
paaunoaktuBHOCTH. OmBITEI Pe3epdopaa mo onpeaeneHuto coctaBa
panuoaxkTHBHOTO M3y4eHus. CBoiicTBa anbga-, 6era-, raMma-
n3IydeHus. BausHue pagroakTHBHOCTH HA >KHBBIE OPTaHU3MB.
OTKpBITHE IPOTOHA U HelTpoHa. HykiionHast Mmozens siapa ['eiizenbepra-
WBanenko. 3apsa saapa. MaccoBoe uucino saapa. M3otomnsl.
Anba-pacniaz. DIeKTpOHHBIH M O3UTPOHHBIH OeTa-pacnan. ['amma-
n3IydeHue. 3aKOH paAroaKkTUBHOTO pacnaja.

TexHuueckue ycTpoWcTBa U MIPAKTUUECKOE IPUMEHEHHE: T03UMETD,
KaMmepa Buiibcona, simepHbIi peakTop, aToMHas 6omoa.

JemMoHcTparnuu.

CYeTYnK HOHM3UPYIONINX YACTHII.

W3yueHne sKCIepUMEHTOB, JOKA3bIBAIOIIUX CIIOKHOCTH CTPOCHHS
aTOMHOTO S/Ipa.

HccnenoBanue TpekoB YacTHIl (IO TOTOBBIM QOTOrpadusiM).
W3ydenue ssaepHbIX CUIl, SAEPHBIX PEAKLUil CHHTE3a U pacnaja,
TEPMOSZIEPHOTO CHHTE3A.

N3y4yenune HykIoHHON Mozeny sipa [ elizendepra-lBaneHko.
OOBsCHEHNE YCTPOICTBA M IPUMEHEHHS JO3UMETPa, KaMepbl
Bunbcona, spepHOTO peakTopa, aTOMHOH OOMOBI.

Pemenue 3amau ¢ onopoii Ha NOTy4YEHHbIE 3HAHUS, B T.4. O 3apsijie
W MaccoBOM YHCIIE SIpa.
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41.

OHeprust CBSA3U HYKIJIOHOB B siipe. SnepHsie cuibl. JedekT maccsl sapa.
SInepHsble peakuuu. [lenenue u CUHTE3 €.

Anepnsrit peakrop. TepmosiaepHslil cuaTe3. [IpoOiaeMbl 1 IepCIEKTHBEL
SIIEPHOM YHEPTeTUKU. DKOJOTHIECKUE ACTIEKTHI SAEPHON SHEPTeTHKH.
OneMeHTapHbIe 9acTUIBL. OTKPHITHE TO3UTPOHA.

Mertop! HAOTIOAECHHS M PETHCTPAUH JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaNbHbIE B3aUMOAEHCTBUS. EMUHCTBO u3nveckoi KapTHHBI
MHpa.

TexHuueckue ycTpolcTBa U IPAaKTUUECKOE IPUMEHEHHE: T03UMETD,
kamepa BuibcoHa, siiepHBIi peakTop, aToMHas oomoa.

JemMoHcTpamuu.

CYeTunK HOHN3UPYIONINX YaCTHII.

PacriosHaBaHue (GpU3NIECKUX SIBICHNH B yIEOHBIX OIBITAX U B
OKPYXKAIOIIEH JKI3HN: €CTECTBECHHAs! U HCKYCCTBEHHAS
pannoakTuBHOCTh. OnucaHue KBAaHTOBBIX SIBJICHUH U IPOLIECCOB C
UCTIOJIb30BaHUEM (PU3NYECKHMX BEIMYHH: IEPUO/] MOJypaciaja,
SHEPTHS CBSI3M aTOMHBIX A1ep, Ae(eKT Macchl siApa. AHAIN3
MIPOLIECCOB U SIBICHUI € UCIOJIb30BaHUEM 3aKOHOB U MOCTYJIATOB!
3aKOH COXPAHEHUs ANEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHUs
MaccOBOTO 4HCIIa, HOCTYNaThl bopa, 3aKOH painoaKTHBHOTO
pacmana.

Yuactue B pabote Kpyrioro croia «PyHaaMeHTalbHbIe
B3auMoieiicTBrsA. EnuacTBO (hnznieckoif KapTHHBI MUAPay.
Hcnonp3oBanne HHGOPMAITHOHHBIX TEXHOIOTHH AJISI TONCKa,
CTPYKTYPUPOBAaHUS, HHTEPIIPETALIUU U IIPEACTABICHUSI
nH(pOopMaLUK IPU MOJITOTOBKE COOOIIEHUH O TPUMEHEHHH 3aKOHOB
KBaHTOBOH (DU3UKH B TEXHUKE M TEXHOJOTHAX, SIKOJIOTHUECKUX
aCTIeKTax AJEPHOH PHEPTETUKH

JIab

OpaTOPHBIC 3aHATHUSA

42.

HabmroneHne mTuHEWYaToOro CIeKTpa.
HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI ACTPOHOMUY U ACTPOPU3MKH

8.1

DIeMEeHTBI
ACTPOHOMHH H
acTpopH3uKH

6/2

Ypok

43.

Oranbl pa3BUTHSA aCTPOHOMHHU. [IPUKIATHOE W MHPOBO33PEHUECKOE
3HAYCHUE aCTPOHOMHUH.

Bun 3Be3anoro He6a. Co3Be3us, sipKue 3BE3/Ibl, TUTAHETHI, UX BUIUMOE
JIBIKEHHE.

[ToaroroBka cooOrieHuii 00 Tamax pa3BUTHsI ACTPOHOMHH, O
MPUKJIATHOM H MHPOBO33PEHUECKOM 3HAYEHUU aCTPOHOMUH, O
METO/IaX MOJIyYSHUS] HAYYHBIX ACTPOHOMHYECKUX 3HAHUH,
OTKPBITHSAX B COBPEMEHHOU aCTPOHOMUHU.

44,

CoaHeuHasi cucTema.

Comnrie. CosnHevyHass akTUBHOCTh. VcTounuk sHepruu CoOJSHIIA U 3BE3.
3Be3abl, UX OCHOBHBIE XapakTepHCTUKU. [lumarpamma 'CreKTpajbHBII
KJIacc - CBETUMOCTB'. 3Be3lbl TJIABHOW  IOCJEIOBATEIBHOCTH.
3aBUCMMOCThL  "'Macca -  CBETHMOCTR" IS 3B€3J  IJVIABHOMU
MOCJIeIOBATEIbHOCTH. BHyTpeHHee cTpoeHne 3Be3a. CoBpeMEHHBIC
MIPEJCTABICHUS O MPOUCXOXKICHUH U dBoJrOIH COJHIIA U 3BE3]I. JTaIlbl
JKU3HH 3BE3/.

N3y4yenne COBpeMEHHBIX MPE/ICTABICHUH O IPOUCXOXKICHUN U
spomonuy CoiHua U 3BE34. 3ydeHue TUIoB rajakTuk,
paIroranakTHK 1 KBa3apoB.

45,

Maieunsiit [1yts - Hama anaktuka. [lonoxenue u apmwxkenue ConHua B
l'anaktuke. Tunel ranakTuk. PaguoranakTuku ¥ kBasapbl. YepHble AbIpbI
B SJ[pax TalaKkTHK.

Wzyuenue aBrokeHNsI HEOSCHBIX TEII, IBOJIIONNH 3BE3M U
Bcenennoit, nmpoiieccoB, NPOUCXOIAIINX B 3BE3/1aX, B 3BE3HBIX
CHUCTEMAaX, B MEKTATAKTHICCKON cpeJie, MaCIITaOHOW CTPYKTYPHI
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Bcenennas. Pacmmpenme Bceenennoit. 3akon Xab6ma. PasGeranue
rajlakTuk. Teopus bonbmioro B3psiBa. PenuKTOBOE H3ITydeHHE.
MacmtabHas cTpykTypa Beenennoi. Meraranakruka.

Hepemennsie mpo0aeMbl aCTpOHOMUH.

Bcenennoii. O0bscHeHne pacumpenus BeeneHHol Ha OCHOBE
3akoHa Xab0ma. [ToaroToBka K 00CYXICHHUIO HEPEIIEHHBIX
npobaem actponomuu. [IpoBecHre HAOMIOICHUN
HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHHEM KOMITBIOTEPHBIX
TIPHIJIOKEHUH TSI OTIPEe/IeIeHUs TI0JI0KEHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC cO3Be3usi CeBepHOTrO
MOJYIIAPHSI U IPKHE 3BE3TBL.

[IpoBenenue HabmoAeHMH B Teneckon JIyHsI, mmaneT, MieqHOTO
[Tytn. Yuactie B AUCKYCCHH O HEPEIICHHBIX MpodiIeMax
aACTPOHOMHU

IIpakTuueckue 3aHATHL

46.

HpO(l)eCCl/IOHaJILHO OPUEHTUPOBAHHOE COAECPKAHUEC: Ha6J'IIOJIaTI:-
HEBOOPYKCHHBIM I'JIa30M € UCIIOJB30BaAHUECM KOMITBIOTCPHBIX
HpI/IJIO)KeHI/Iﬁ JUIA ONIPEACIICHUS ITOJIOKCHUS HeOeCHBIX 00BEKTOB Ha
KOHKPCTHYIO 1aTy: OCHOBHBIC CO3BE3AH1s CeBepHoro nojrymapusa u
SAPKHUE 3BC3/bI.

Pazgen 9. O6001maromee noBTOpeHue

9.1 | O6oburaromiee 2 47. | Ponp ¢u3nKN ¥ aCTPOHOMUH B SKOHOMHUYECKOH, TEXHOJIOTHIECKOH, YyacTue B ANCKYCCHH O pOIH (DU3UKH U aCTPOHOMHH B Pa3IMIHBIX
TIOBTOPEHUEC COILIMAJIbHON U dTUYECKOM c(bepax JeSATCJIbHOCTH Y€I0BEKa, pOJib U MECTO C(bepax JeSITeTIbHOCTH YeIoBeKa. [1oAroToBKa COOOICHHI 0 MeCcTe
(M3UKH ¥ aCTPOHOMHH B COBPEMEHHOW HAyYHOH KapTHHE MHpa, POJb (pu3MYECKON KapTUHBI MUPA B sy COBPEMCHHbIX NPE/CTABICHNUIL
¢u3ndeckoil Teopun B OPMHUPOBAHUY MIPEACTABICHUN O (PU3UIECKOM O IIPUPOJC.
KapTHHE MHPA, MECTO (H3HIECKOi KAPTHHEI MDA B OGIIEM DALY Beinonxnenue yqe65ﬂ)1x 3aJIaHui, IEMOHCTPUPYIOLIMX OCBOCHUE
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O IPUPO/IE. OCHOBHBIX NOHATHH, (U3IIECKIX BETMMIH M 32KOHOB Kypea
107637011

Koncynpramnus 2 48. | Koncynbranus (mepe 3K3aMeHOM )

CamocrosTenbHas paboTta 12 ITonroToBka K 3K3aMeHy

[IpomexxyTrodHas 4

aTrecTanys B popme

9K3aMeHa

Bcero: 112
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6. YCJIOBHUSA PEAJIM3ALIUA YYEBHOI'O TIPEIMETA ®U3UKA

6.1 MaTepuaJIbHO-TEXHHYECKOE oOecleyeHue

B coorBerctBunm ¢ TtpeboBanmsimu PIOC COO kK MaTepuaIbHO-TEXHUYECKOMY
obecrnieueHn0 ydueOHOro mpoiiecca 0a30BbIil YpOBEeHb Kypca (DUM3HKH HM3y4aeTcsi B YCIOBHSX
npenMeTHoro kabwnera ¢u3uku. KaOwHeT (QU3MKH OCHAIIEH HEOOXOIUMBIM JTaOOPATOPHBIM
000py/I0BaHUEM JIJIsl BBIMOJIHEHUS YKA3aHHBIX B Mporpamme 1o (Gpu3rke MpakTHYeCKUX paboT u
JIEMOHCTPAIIMOHHOTO 000PYIOBAHHUSL.

JleMOHCTpallMOHHOE O00OpyIOBaHUE O0OECIEeYHBACT ITOCTAHOBKY IEPEUYHCICHHBIX B
nporpaMMe 1o (M3MKe KIHOYEBBIX AEMOHCTpALMN JJIS MCCIEIOBAHUS M3YyYaeMbIX SIBICHUNA U
MPOLIECCOB, AMIUPUUYECKUX U (PyHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaboparopHoe oOOpymOBaHUE M MPAKTHYECKHX paboT cHOpMHpPOBAHO B BHUJC
TEMaTHYECKUX KOMIUIEKTOB U 00ECIEUYEHO B pacyeTe OJHOr0 KOMIUIEKTa Ha ABYX O0y4YarOUIUXCA.
Temarnueckue KOMIUIEKTBI JaOOpPAaTOpHOro OOOpYAOBaHUS IIOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX
CHCTEM B BHJIE IIU(PPOBBIX Ja00OpATOPHIA.

[IporpamMma yue6HOro mpeamera Ousnka peanusyercs B yueOHOM kabunere OU3MKH, B
KOTOPOW UMEETCSI BO3MOXKHOCTh 00ECTIEUUTh CBOOOIHBIN H0cTyn B UHTEpHET BO BpeMst yueOHOTO
3aHATUA U B IEPUOJ BHEYUEOHOM NESTEIHLHOCTH 00YJarOIINXCS.

Ob6opynoBanue 1a00paTopuu U paboOUUX MECT JIA0OPATOPHH:

— Pabouue mecta Ha 25 oOyvarommxcs

— ABTOMaTH3UpOBaHHOE pabodee MECTO MPEIoaaBaTelIs;

— HuTepakTuBHAs 10CKa, MPOEKTOP, KPOHIITEHH;

— MaruutHO-MapKkepHas J0CKa;

— Harnsgasie moco6ust (KOMIUIEKTHI y4eOHBIX TaONUIL, MIAKAThI: «(PU3UYECKUE BEITUYUHBI U
dyHIaMEHTAIbHBIE ~ KOHCTaHTBI»,  «MEXKIYHApOJHAas  CHCTEMa  CIMHHI[  CH»,
«repuoauyeckas CUCTeMa XHMHUYECKMX dieMeHTOB 1. M. MenzgeneeBa», MOPTPETHI
BBIIAIOIIUXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB);

— JlemoHcTpannoHHOe 000pynoBaHue (001Iero Ha3HaYeHHs U TeMaTHYecKre Habophl);

— JlabBoparopHoe o6opymoBanue (0011eTr0 Ha3HAYCHUS U TEMAaTHYECKHE HAOOPHI);

— Craruyeckue, TMHAMUYECKHE, JeMOHCTPAIIMOHHBIC U pa3/IaTOYHbIE MOIETIH;

— KOoMIUIeKT TeXHHYECKOH TOKYMEHTAIlMH, B TOM YHCIIE ITacIiopTa Ha CPE/ICTBA OOyUCHUS,
WHCTPYKIIMU IO UX UCTIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

—  KommiekT yueOHO-MEeTOIMYECKON JOKYMEHTAIIHH;

— @DOH/JI OLICHOYHBIX CPEJICTB MO MPEAMETY;

6.2 UuopmanmoHHoe obecniedeHne peajn3anui NporpaMmMsbl

B OubGnnoteunsiii QoH BXOAAT y4yeOHMKH U3 (enepaabHOro mnepedHsi y4eOHUKOB,
JIOMYIIEHHBIX K MCIIOJIb30BAaHUIO MIPU PEAIN3aLUU UMEIOLINX TOCY1apCTBEHHYIO aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
00pa30BaHUsl OpPraHM3ALUSAMH, OCYLIECTBISIONIMMU O00pa30oBaTelIbHYIO JIEATENBbHOCTh U
YCTaHOBJIEHHSI MPEAETBHOTO CPOKa MCIIOIb30BaHMS UCKIIIOUEHHBIX YIYEOHUKOB, YTBEP>KICHHOTO
npukazoM Munnpocemenust Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHiocte
Poccun 01.11.2022 N 70799).

Crynentam  Komnemxa  obecrieuen  jgoctyna kK yueOHukam  OBbC  Jlanb
(https://e.lanbook.com/)  (kommekuuu  "®ITY. 10-11 k1. Usp-Bo  «lIpocBenieHuex.
O061meobpa3zoBaTeNbHbBIE PEAMETHI).

B o0pazoBaTenbHOM HpoIEcCe HUCIONIBb3YIOTCS AIEKTPOHHBIE 00pa3oBaTeNbHbIE PECYPCHI
u3 (enepanbHOro MepeyHs HIIEKTPOHHBIX 00pa3oBaTENbHBIX PECYPCOB, JOMYILIEHHBIX K
UCIOJB30BAHUIO  TpU  peald3allid  UMEIOIIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIo
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00pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
oOpa3zoBaHus, YTBEpKJACHHOro mnpukazoMm MunHnpocBemenuss Poccum 18.07.2024 N 499.
(3aperucrpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OcCHOBHBIC HICTOYHUKHU:

1. HOmutpueBa B.D. ®usuka. TexHonormueckwii mnpodwmib: y4ded. A CTYACHTOB
yapexaeHui cpea. npod. oobpazoBanus: B 2 4.; 1-e uzganue; OOMIECTBO ¢ OTpaHUYCHHON
OTBETCTBEHHOCThI0 OOpa3zoBaTenbHO-U3AaTeNbCcKuil eHTp "Axkanemus', 2024 r.

2. JImutpuea B.®D. ®usuka. Texnonoruueckuii mpoduis. COOpHHK 3a1a4: yued, mocodue
JUIL CTYICHTOB yupexnaeHuil cpea. mpod. OOpazoBanus. 1-¢ m3manue; OOmEecTBo c
OTPAaHWYEHHON OTBETCTBEHHOCThIO OOpazoBaTeNbHO-U3IATEILCKUN LeHTp "Akamzemus",
2024 1.

3. Ilypemmesa H.C., BaxxeeBckas H.E., Ucaer [I.A. u npyrue ®usuka: 6a30BbIii YPOBEHbB:
yu4eOHUK JUIsi 00pa30BaTeIbHBIX OPTraHM3AIMMA, PEATU3YIONINX 00pa30BaTEIIbHBIC
pPOrpaMMbl CpeAHero MpodeccCHOHANbHOrO0 0Opa3zoBaHus; 1-e u3gaHue. AKIMOHEPHOE
obmectBo "M3narenscTBo "llpocBemenne”, 2024 .

4. Ilypsimesa H.C., Baxxeesckas H.E., McaeB JI.A. u npyrue 1-e uznanue; ®usnka: 6a30BbIii
YPOBEHB: MPAKTHKYM IO PEHICHUIO 3a]1a4: yueOHOe mocodue, pa3paboTaHHOE B KOMITJIEKTE
¢ y4yeOHHUKOM, Y4YeOHHUKOM /i OO0pa30BaTeIbHBIX OpraHu3alui, pean3yIoUX
oOpa3zoBaTelbHbBIE  MPOTPAaMMBI  CpeaHEro  Mpo(ecCHOHATBLHOTO  O0pa3oBaHUA.
AxnmonepHoe obmectBo "M3natenscTBo "[IpocBemenue”, 2024 r.

46



