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OAOBPEHO
MpeAMETHON (LIMKJIOBOM) KOMUCCUEN €CTECTBEHHO-HAYUYHOI'O LIUKJIA.
[Ipeacenarens [I(L)K

W — A.A. OcmaHoBa

ITporokon Nel ot 30 aBrycra 2024 r.

Pabouas mporpamma yueOHOTO mnpenmera OVIL.06 Pusuka paszpaboraHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOrO  rOCYJapCTBEHHOTO  00pa3oBaTeNIbHOTO  CTaHAapTa  CPEIHEro
npodeccuoHalbHOTO0  oOpazoBaHusi 1o crnenuanbHocTH  38.02.03  OmeparnuoHHas
JESTEIIbHOCTh B JIOTUCTHKE, YTBEPKIACHHOTO MpUKa3oM MUHUCTEpCTBA 00pa3oBaHUS U
Hayku Poccuiickoit ®eneparuun Ne 257 ot 21 ampens 2022 1., (3apeructpupoBaH
MunuctepcrBoM toctuiu PO 2 uronst 2022 r. N 68712);

(benepanbHOrO0 TOCYIAPCTBEHHOTO OOPa30BaTENBHOrO CTaHAApTa CpPEJHEero oOIero
oOpa3oBaHMs, YTBEPKICHHOTO TNpHKa3oM MuHHCTEpCTBA 00pa3oBaHUS W HAyKU
Poccutickoit ®eneparuu ot 17.05.2012 N 413 (3apeructpupoBano B Munrocte Poccun
07.06.2012 N 24480);

nonoxkenuit GegepanbHOI 00pa30BaTENbHOM IPOrpaMMBbl CPEAHETO 00IIIEro 00pa30BaHuUs,
YTBEPKJIEHHOU mpukazoM Munnpocsemenus Poccun ot 18 mas 2023 r. N 371
(3apeructpupoBano B Muntocte Poccun 12 urons 2023 r. N 74228), B 1.4. ®enepanbHoi
paboyeii mporpammsl 1o yueoHOMY npeamery "®dusnka” (6a30BbIi yPOBEHD);

C YYETOM MOJy4aeMOH CIEeIHATIbHOCTH.

B COOTBCTCTBHUHU C pa6OLII/IM y‘Ie6HLIM IIJIaHOM

PazpaboTumk:

OcMmanoBa Aiimat AnueBHa, npenogaBatenb [ BIIOY P/l «Texuuueckuii KOuie»K UMEHU
P.H. Amypanuesa»

© Ocmanosa Alimat Anresna 2024

© I'BIIOY PJI «Texuuueckuit kouemx P.H. Amypanuesa» 2024
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1. HOACHUTEJBbHAA 3AIINCKA

Pabouas nporpamma ydeOHoro npenmera Ousnka npeaHa3HadeHa Uil U3y4eHUs! GU3NKU
IIPU peasin3aliy CpeHEro oo1ero oopazoBaHus B Ipeaeiax OCBOSHUS TPOrPaMMBbl MOATOTOBKHU
crienuanucToB cpennero 38eHa 38.02.03 OnepaiinoHHas A€SITEIbHOCTD B JIOTUCTUKE.

VYueOnslii npeamer Ou3nka TPUHAMICKUT IpeaMeTHON obnactu EcTecTBeHHO-HAay4YHBIE
npenmetel, PI'OC cpexnero obmiero oOpa3oBaHUs, W HM3y4aeTCss B COCTaBE O0OS3aTEIbHBIX
y4eOHBIX MPEIMETOB 00111€00pa30BaTEIIFHOTO ITUKJIA.

PabGouast nporpamma ydeOHoro npenmera @usuka (0a3oBblii ypoBeHb) pa3paboraHa Ha
ocHOBe TpeboBaHmii K pesyibTaTtaM ocBoeHus PI'OC COO, a taxxke denepanbHON padboueit
POTPaMMbl BOCTIUTAHHUSL.

Copepxanue mporpaMMbl 1o (U3MKE HampaBlieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
HAYYHOH KapTUHBI MUpa NpU 00yueHHH UX (U3UKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTeapHOCTHOrO oaxonaa. [Iporpamma no ¢usuke coorBercTByeT TpedoBanusm PI'OC COO k
IUTAHUPYEMbIM JTMYHOCTHBIM, IIPEIMETHBIM U METAIIPEIMETHBIM Pe3yJIbTaTaM 00ydeHHsl, a TAKKe
YUUTBHIBAET HEOOXOAMMOCTh pealu3alUd MEXKIPEAMETHBIX CBs3eil (U3UKH C €CTECTBEHHO-
HAYYHBIMH YY9E€OHBIMH IpeIMeTaMu. B Hell onpenessiroTcst OCHOBHBIC 1€l U3y4eHHs (PU3UKH Ha
YpOBHE CpeAHero odumiero oOpa3oBaHUs, MJIAHUPYEMbIE PE3YJbTaThl OCBOCHMS Kypca (DU3HKU:
JUYHOCTHBIE, METaNPEeIMETHBIC, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

PaGouas nmporpamma no (pu3uKe BKIIOYACT:

— IUTAaHHpYEMbIE Pe3ybTaThl OCBOCHUS Kypca (U3WKK Ha 0a30BOM ypOBHE, B TOM
quClIe IPEIMETHBIE PE3YJIbTATHI.

IIpu pazpaboTke paboueil mporpaMmbl B TEMATUYECKOM IJIAHUPOBAHUU JIOJDKHBI OBITH
YUYTEHBI BO3MO>KHOCTH HCIIOJIb30BAaHUS IEKTPOHHBIX (IIH(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
ABIIAIOIIUXCS  Y4eOHO-METOJAMYECKUMU  MaTepuaigamMu  (MyJIbTUMEAHHHBIE  MPOTPaMMBbL,
AIIEKTPOHHBIC YUCOHUKHU M 33JJaYHUKH, SJICKTPOHHBIC OMOINOTEKH, BUPTYyaJIbHBIE TaOOPaTOPHH,
UTPOBBIC MPOTPAMMBI, KOJUIEKIIMU IU(PPOBBIX 00pa30BATENBbHBIX PECYPCOB), PEATU3YIOIIUMHU
JUAAKTUYECKHE BO3MOKHOCTH MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U, Co/lep KaHne
KOTOPBIX COOTBETCTBYET 3aKOHOIaTEIbCTBY 00 OOpa30BaHUH.

Pabouas mporpamma 1O (U3HKE TNPEAOCTABISET BO3MOXKHOCTD JUISI peAIU3aluu
pPa3IMYHBIX METOAMYECKMX TIOJXOJ0B K OpraHu3anud oOydeHus (U3MKEe MpU YCIOBUU
COXpaHEHHUsI 00s13aTENIbHOM YacTH cofepKaHMsI Kypca.

du3nka Kak Hayka 0 Haubosee 00X 3aKOHAX MIPUPO/IbI, BHICTYIAsl B KAUeCTBE y4eOHOTo
peaMeTa B KOJUJIeIXKe, BHOCUT CYIIECTBEHHBIHN BKJIaJl B CUCTEMY 3HAHUN 00 OKpY’KaIoIEeM MUpE.
Kypc ¢usuku - cucremooOpasyrommii A €CTECTBEHHO-HAyYHBIX YYEOHBIX MpPEAMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBICHUM, N3Y4aeMbIX XMUMHEH,
6uonorueit, pusnueckoit reorpadueit u actpoHomue. Mcrnonb3oBanue 1 akTHBHOE IPUMEHEHUE
bu3nyecKux 3HaAHWM OmMpeseNsseT XapakTep U pa3BUTUE Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe
HHEPreTUKH, TPAHCIOPTA, OCBOEGHUS KOCMOCA, MOJIyYEHHs HOBBIX MAaTEpHAlIOB C 3aJaHHBIMU
cBoiictBamMu U aApyrux. HW3ydenwe (U3MKKM BHOCHT OCHOBHOW BKJIaJ B (opMHpOBaHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydaromuxcs, B (OPMHPOBaHHE YMEHUN NPUMEHSTH
HAYYHBIH METOJ] IIO3HAHUS ITPH BHITIOJTHEHUH UMH YI€OHBIX UCCIICIOBAHMM.

B ocHOBy Kkypca (U3MKM TOJIOKEH DA HeH, KOTOphle MOXKHO paccMaTpuBaTh Kak
MPUHIIMIIBI €T0 TOCTPOECHHUS.

Wnes nenoctHocTu. B COOTBETCTBUM € HEN KypC SIBJISETCS JIOTMUECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Wnes renepanuzanuu. B cooTBeTcTBUY € HEll MaTepual Kypca pU3uku o0beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercs (GOpPMHpPOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

WUnes  rymanutapuzaimu. Peanuzanuss  uwaed  OpeArosnaraeT  UCMOJIb30BaHUE
TYMaHUTapHOTO IMOTEeHIHaga (U3NYECKOM HayKH, OCMBICICHHME CBS3U pa3BUTUSA (PU3MKU C
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pa3sBUTHEM OOIIECTBA, a TaKXKE€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTMYECKHMU
npobiaemMamu.

Wnes npuknagHoi HanpasieHHoCTH. Kype gpu3uku npeanosnaraer 3HakoMCTBO C IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Wnesa sKkonoruszauuu peaausyercst MOCPEICTBOM BBEICHMS 3JEMEHTOB COAEp)KaHU,
MOCBALICHHBIX 3KOJIOTMYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKAeHUs Npo0IeM palliOHaIbHOIO IPUPOIONOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMM  3JIEMEHTaMM  Kypca (U3MKM  SABIAIOTCS  (QU3MUYECKHE  TEOpHH
(bopmupoBanue mpEACTaBICHUNA O CTPYKTYpe TOCTPOCHUS (UIUYECKON TEOpHH, pOJU
(yHIaMEHTAJIbHBIX 3aKOHOB M IPUHLUIIOB B COBPEMEHHBIX NPEACTABICHUSAX O IPUPOAE,
IpaHuLiaX IPUMEHUMOCTU TEOPH, Ul OIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0 B Kypce (PU3UKH pean3yercs Ipex/ie BCEro 3a cyer
OpraHu3alK SKCIEPUMEHTAIBHOMN JIEITETbHOCTH 00yUYaIOIUXCsl.

s 6a30BOro ypoBHs Kypca (PM3MKM — 3TO MCIIOJIb30BAaHME CUCTEMbI (DPOHTAIbHBIX
KPaTKOBPEMEHHBIX HKCIEPUMEHTOB U JabopaTopHbIXx pabor. OOecrmeynBaeTcss OBIAJCHHE
00y4aroIUMHUCs YMEHHUSIMU NIPOBOJUTh KOCBEHHBIE M3MEPEHUs, MCCIEIOBaHUs 3aBHCHUMOCTEH
($u3NYECKUX BEJIMYMH U IOCTAHOBKY OIBITOB IO NMPOBEPKE MPEATI0KEHHBIX THIIOTES.

Pemienue pacueTHBIX M KaueCTBEHHBIX 3aJay C 3aJaHHOM (U3MYecKOl MOJEeNbIo,
MO03BOJIIET IPUMEHSATh U3yUYEHHBIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK U3 OJJTHOTO pa3fielia Kypca, TaKk
U MHTETpUpYs 3HAHUS U3 Pa3HBIX pa3fesioB. I KaueCTBEHHBIX 3ajjau MPUOPUTETOM SIBIISIFOTCS
3aaHusl HAa 0OBSCHEHHE MPOTEKAaHUS (PU3HMUECKUX SBICHUI U IPOIIECCOB B OKPYKAIOIICH KU3HH,
TpeOyrole BblOOpa (u3MuUecKod MoOJenu Uil CUTyallUd HPaKTUKO-OPUEHTHPOBAHHOTO
Xapakrepa.

OCHOBHBIMH LIETSIMU U3Y4EHUS] PU3UKU SIBIISIOTCS:

— (opMHpoBaHME UHTEpECA U CTPEMIIEHHUS O0yUAIOUINXCS K HAYYHOMY U3YUYEHHUIO IPUPOIbI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEIACTABICHMA O HAyYHOM METOAE TO3HaHUS U  (OPMHUPOBAHHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLUM SIBJICHUSIM;

— (GopMHpOBaHHE HAy4YHOT'O MHUPOBO33PEHHUS KakK pe3yJbTaTa M3yu€HUSI OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (QopmupoBaHUE YMEHHH OOBSACHATH SBJICHHS C UCHOJIb30BAaHWEM (U3UYECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTEIIbCTB;

— (dopMHpOBaHHE TPEACTABICHUI O posid (PU3MKU Ui Pa3BUTHUS JPYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TuX Ieneil ol0ecrneynBaeTcsl peleHHeM CIeAYIOIIUX 3a7ad B Ipoliecce
U3Y4EHUS Kypca (QU3UKU:

— TIpUOOpETeHHE CHUCTEMbl 3HAHHUH 00 OOIHMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUsIX, BKIIIOYAss MEXaHUKY, MOJIEKYJSIPHYIO (U3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY U 2JIEMEHTHI aCTPOPHU3UKY;

— (¢dopMHpOoBaHHE YMEHUH IPUMEHATH TEOPETUUECKIE 3HAHUS JJIs1 OOBSICHEHUS (PU3HYECKUX
SBJICHUH B TIPUPOJIE U JUISl IPUHATHS PAKTUYECKUX PEIICHUH B IOBCETHEBHOM KU3HU;

— OCBOEHHE CITIOCOOOB pPEIICHUs PAa3IMUHBIX 33/1a4 C SIBHO 33JJaHHOH (PU3HUECKON MOJIEIbIO,
3a1a4, IOJpa3syMEBAIOMIUX  CaMOCTOSATENILHOE  CO3JaHHe  (U3MUECKOM  MOJend,
COOTBETCTBYIOLIEH YCITOBHIM 3a/1a4H;

— TMOHMMaHUE (U3NYECKMX OCHOB U NPUHIMUIOB JEHCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA HA OKPYKAIOLIYIO CPELY;

— OBJIaJICHHME METOJAaMH CaMOCTOSITEIbHOTO IUIAHWPOBAHMSI M TPOBEACHUS (PUINUYECKUX
SKCIIEPUMEHTOB, aHaJIN3a U UHTEpHpeTauui nHGOpMaIuu, ONpeAesieHUus: JOCTOBEPHOCTH
MIOJIyYEHHOTO PE3YyJIbTaTa;



— CO3JaHHUE€ YCIIOBUH IJI1 Pa3BUTHUS YMEHUM MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPUYECKOM
JESITeIbHOCTH.

2. TIIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O ITPEJMETA
®U3UKA (BA30BBIIl YPOBEHD)

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH U CHOCOOHOCTh OOYYaromMXcs
PYKOBOJICTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEW TO3UIMEH THIYHOCTH, CHCTEMOU IIEHHOCTHBIX
OpUEHTAINi, TO3UTUBHBIX BHYTPEHHUX YOEKJIEHUH, COOTBETCTBYIOIIUX TpPaJAUIUOHHBIM
[IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OMBITA M OIBITA JCSITCILHOCTH B
Ipolecce  pealu3alMd  CPeICTBaMU  y4eOHOro  MpeaMeTa OCHOBHBIX  HalpaBleHUI
BOCIIUTATEIbHOM AEATEIIBHOCTH.

B pesynabrare wusyuenuss ydeOHoro mnpeamera Puszuka y oOywaromierocss OyayT
c(hOpMHUPOBAHKI CIEAYIONINE JUYHOCTHBIE Pe3yJIbTAThI:

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

IPaXKAaHCKOTO BOCITUTAHHS:

—  ¢(hOopMHPOBAHHOCTH IPANKAAHCKO MO3UIHH
06yt1a101uer0051 KaK aKTUBHOI'O U OTBETCTBCHHOI'O YJICHA
poccuiickoro o0IIecTBa;

- OCO3HAHHUE CBOMX KOHCTUTYHMOHHBIX ITpaB U
00s13aHHOCTEH, YBOXKCHUE 3aKOHA M IPABONIOPAIKA;

- MPUHATUEC TPAAUIIUOHHBIX HAIlUOHAJIbHBIX,
00I1IeUeIOBEYeCKUX TYMAaHUCTHISCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

—  TOTOBHOCTH IPOTHUBOCTOSIThH HJCOJOTHH 3KCTPEMH3MA,
HAIMOHAITM3Ma, KCEHO(DOOHH, TUCKPUMHUHAIUH TI0
COLMAIbHBIM, PEITMTHO3HBIM, PACOBBIM, HAIIMOHABHBIM
MpU3HAKAM;

- TFOTOBHOCTH BECTU COBMECTHYIO ACATCIBHOCTDL B
MHTEpecax rpaKJAaHCKOro o0IIeCcTBa, yuacTBOBATh B
caMOYIIpaBJIEHUH B 00I1€00pa3oBaTeIbHON OpraHU3aIuN
U IETCKO-FOHOIIECKUX OpPraHu3aIusiX;

—  yMEHHE B3aMMOJICHCTBOBATh C COLUAILHBIMU
HWHCTUTYTaMH B COOTBETCTBHUU C UX (I)yHKHI/ISIMI/I n

1) TpakJaHCKOTO BOCTIUTAHHUS:

—  copMHPOBAHHOCTH I'PAKTAHCKON TTOZUITUH
00y4aroIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO
o0I111eCTBa;

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

— TOTOBHOCTH BECTH COBMECTHYIO
JIESTeTHHOCTh B MHTEPECaX IPa)TaHCKOTO
oOIIecTBa, y9aCTBOBATh B CAMOYTIPABICHUH
B 00pa30oBaTEeIHHOM OpraHU3aliy;

—  yYMCHHE B3aUMOJCHCTBOBATEH C
COIMAJIbHBIMU UHCTUTYTaMU B
COOTBETCTBHUH C MX QYHKIUAMH U
Ha3HaYeHHUEM;

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

Ha3HauYCHUEM;

—  TOTOBHOCTb K TyMaHUTapHOH U BOJIOHTEPCKOM
JIeSITEIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHHUS: 2) MaTpUOTHYECKOTO BOCIIUTAHHUS:

—  chOpMHPOBAHHOCTH POCCUICKO rpaxIaHCKOU —  copMHPOBAHHOCTH POCCHUCKOM
UAECHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY rpakJaHCKON UJEHTUYHOCTH, TaTPUOTU3MA;
HapoJy, 4yBCTBA OTBETCTBEHHOCTH Nepel PoauHoi, — I[EHHOCTHOE OTHOILICHHE K
TOpJIOCTH 3a CBOM Kpaii, cBot0 PoniuHy, cBOII SI3bIK U rOCy/IapCTBEHHBIM CUMBOJIAM,

KyJIBTYpPY, POINIOE U HACTOAIIEe MHOTOHAIINOHAIBHOTO JIOCTHXKEHHUSIM POCCHUHMCKUX YUEHBIX B
Hapona Poccuu; 00s1acTH (PU3UKH U TEXHHKE;

—  LIEHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U IPUPOAHOMY HACIEIUIO, IaMSITHUKAM,
TpaguuuaM Haponos Poccun, noctmxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIIOTUAX U TPYIE;

—  uaelHas yOeKIeHHOCTb, TOTOBHOCTB K CITY)KEHHIO 1
3amuTe OTe4ecTBa, OTBETCTBEHHOCTb 3a €ro CYAbOY;

JyXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS: 3) IyXOBHO-HPABCTBEHHOTI'O BOCITUTAHUS:
—  OCO3HaHME JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa; —  c(hOpMHPOBAHHOCTH HPABCTBEHHOTO
—  copMUpOBaHHOCTH HPABCTBEHHOTO CO3HAHWSI, CO3HaHUS, STHIECKOTO TTOBECHMSI,

STHUYECKOTO TIOBEICHUS; —  CIOCOOHOCTB OIICHUBATH CUTYAIHIO
—  CIIOCOOHOCTH OIIEHHWBATH CUTYAIMIO U IPUHUMATH MIPUHUMATH OCO3HAHHBIEC PEIICHHUS,




OCO3HAHHBIE PELICHUs], OPUEHTUPYACh HA MOPAJIbHO-
HpPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUUBOTO
Oymymero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEIAM H (WIIH)
JpYTHM YJI€HaM CEMbH, CO3JIaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMEWHO KU3HHU B
COOTBETCTBHH C TpaauIMsaMH HapoaoB Poccuy;

OPHEHTHPYSCh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI ¥ LICHHOCTH, B TOM YHUCJIE B
JIeSITEJIbHOCTH YUEHOT0;

0CO3HaHKE JINYHOTO BKJIa/Ia B IOCTPOCHHE
YCTOIYMBOTO OyAyIIero;

OCTCTHYCCKOTO BOCITUTAHHA:

3CTETHYECKOE OTHOIIECHHUE K MUPY, BKIIOYAst 3CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyJZla ¥ OOLIECTBEHHBIX OTHOIICHHH;

CIOCOOHOCTH BOCHIPUHHUMATh Pa3INYHbIC BHIBI HCKYCCTBA,
TpaJULMU U TBOPYECTBO CBOETO U IPYTUX HAPOJOB,
OIIYIIaTh SMOIMOHAIILHOE BO3/IEIICTBHE HUCKYCCTBA;
yOeXKIAEHHOCTh B 3HAYMMOCTH JJIsl TMYHOCTH U 00LIeCTBa
OTEYECTBEHHOT'O 1 MUPOBOTO HUCKYCCTBA, STHHUECKHX
KyJIbTYpPHBIX TPaJULUil 1 HAPOJHOTO TBOPUECTBA,;
TOTOBHOCTB K CAMOBBIPaKCHHUIO B PA3HBIX BUAX
HCKYCCTBA, CTPEMJICHHE NPOSBIISTH KauecTBa TBOPUECKOM
JUYHOCTH;

4) 5CTETHYECKOTO BOCTIUTAHHUS:

3CTETHIECKOE OTHOILCHNE K MUPY, BKJIFOYAs
3CTETUKY HAyYHOT'O TBOPUYECTBA, IPUCYILEr0
¢bu3nyeckoii HayKe;

(I)I/ISI/I‘IGCKOFO BOCITMTaHHUA:

c(hOpMHUPOBAHHOCTH 3/I0pPOBOTO U Oe30macHoro odpasa
JKHU3HH, OTBETCTBEHHOT'O OTHOIIICHHUSI K CBOEMY 30POBBIO;
NOTPEOHOCTDH B (PU3MUECKOM COBEPIICHCTBOBAHUH,
3aHATUAX CHOpTI/IBHO-O3HOpOBI/ITeHLHOﬁ JACATCIbHOCTBIO,
AKTUBHOC HCHIPUATUC BPCAHBIX IIPUBBIUCK U UHBIX (I)OpM
NPUYUHEHUS Bpeaa GU3NYECKOMY U IICUXUYECKOMY
3JI0POBBIO;

5) GU3NIECKOTO BOCTIUTAHHS:

c(hOpPMHUPOBAHHOCTH 37I0POBOTO U
0e30MmacHOT0 00pa3a KU3HH,
OTBCTCTBCHHOI'O OTHOIICHHUA K CBOEMY
37I0pPOBBIO, B TOM YHCIIC 3a CUET
coOuroieHus TpeOOBaHHH Oe30macHOi
SKCILTyaTally CPeCTB HHOOPMALMOHHBIX U
KOMMYHHKAIMOHHBIX TEXHOJIOTHIA;

TPYAOBOI'O BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTePCTBa,
Tpyaonrooue;

TOTOBHOCTB K aKTUBHOI J€ATEILHOCTH TEXHOJIOTHUECKOM
Y COLMANIbHOM HANpPaBIEHHOCTH, CIOCOOHOCTh
WHUIIUHUPOBATD, IJIAHUPOBATH U CAMOCTOATEIILHO
BBITIOJIHATDH TaKYIO JCATCIbHOCTD,

MHTEpeC K pa3IMYHbIM cepam npodeccuoHaIbHON
JACATCIBbHOCTH, YMECHUEC PCAJIN30BbIBATH COOCTBEHHbBIE
JKU3HCHHBIC I1IJIAHBI,

TOTOBHOCTB M CITIOCOOHOCTH K 0Opa30BaHUIO U
caM000pa30BaHMIO HA MPOTSIKEHUH BCEH XKNU3HM;

6) TpyLOBOTO BOCITUTAHHUS:

HHTEpeC K Pa3InIHBIM chepam
po¢eCCHOHANBHOM NesTEIPHOCTH, B TOM
YHUCIIC CBS3aHHBIM C (PH3UKON M TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHEIN BEIOOP
Oynymei mpodeccuu U pearn30BhIBaTh
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;
TOTOBHOCTh U CTIOCOOHOCTH K 00Pa30BaHUIO
1 caM000pa30BaHMIO B 00J1aCTH (PU3HUKH Ha
MPOTSHKEHUU BCEU KU3HMU;

3KOJOIrH4€CKOIr0o BOCIIUTAHUA:

c(OPMHUPOBAHHOCTH 3KOJIOTHYECKOH KyIbTYPHI,
MOHUMAaHHE BIMSHUS COLMAIbHO-2KOHOMUYECKHX
MPOLIECCOB HA COCTOSTHHE NPUPOIHOM U COLIMATIbHON
Cpelsl, OCO3HaHHUE INI00ANbHOTO XapakTepa
HKOJIOTHYECKUX TIPo0IeM;

[JIJAHUPOBAHUE U OCYUIECTBJIEHUE ACHCTBUM B
OKpYXarolleH cpesie Ha OCHOBE 3HaHUA Lieiei
YCTOIYMBOTO PAa3BUTHS YEIOBEUECTRA,;

AKTUBHOE HENPUSATHE ACHUCTBUNA, TPUHOCSIINX BpET
OKpYyXarouieit cpezne;

yMEHHE TIPOrHO3UPOBaTh HEOJIaronpusTHeIE
9KOJIOTUYECKHUE MOCIIEACTBUS NPEANTPUHUMAEMBIX
JieficTBUH, IPeJOTBpalaTh UX;

paclIpeHye OMbITa AeATENIbHOCTH SKOJIOTHUECKOM
HaIpaBJIeHHOCTH;

7) 3KOJOIrH4€CKOIro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH IKOIOTUICCKOMH
KYJBTYPHI, OCO3HAHUE TII00ATBHOTO
XapakTepa 3KOJIOTHIECKHUX MPOo0IeM;
[JJAHUPOBAHUE U OCYUIECTBIIEHUE ACHCTBUI
B OKpYXKaloUlel cpesie Ha OCHOBE 3HaHUS
Lene ycTOH4YMBOro pa3BUTHUS
4eJI0BEYECTBA;

pacIIMpeHUe ONbITa AESITEIbHOCTH
9KOJIOTMYECKOH HAIPaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 PHU3HKE;

IIECHHOCTU HAYYHOT'O ITO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U

8) IEHHOCTH HAYYHOTO TIO3HAHWSI:

c(hopMHPOBAaHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
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—  OCO3HaHWE [IEHHOCTH HAYYHOH JNESTENbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh NPOEKTHYIO H UCCIIEA0BATENBCKYIO
JeATEIIHOCTh HHANBUAYAIBHO U B IPYIIIE.

06H1€CTBCHH01>1 MMpaKTUKHW, OCHOBAHHOI'O Ha AUAJIOTre pa3BUTHUA (bH3PI‘l€CKOﬁ HaYyKU;

KYyJbTYp, CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B |—  0CO3HAHME LEHHOCTU HAy4HOM
MOJUKYJIBTYPHOM MUPE; JIeSITEIbHOCTH, TOTOBHOCTD B IIPOLIECCe

—  COBEpPILUECHCTBOBAHHUE S3BbIKOBOM M YUTATEIHCKON n3y4eHus! PU3UKHU OCYLIECTBIISATH
KyJIbTYpBI KaK CPEICTBA B3aNMOJEHCTBHS MEX Y JIFOABMHU MPOEKTHYIO U HCCIIEA0BATEIbCKYIO
Y TIO3HAHMS MHPA; JIESITEIFHOCTh MHAUBUAYAIBHO U B TPYIIIE

B mpouecce oCTHKEHHMS JIMYHOCTHBIX  PE3YJIBTATOB OCBOCHHUS MPOrPaMMbl IO
uHpopMaTuke Yy  OOYyYalOIIMXCS  COBEPLICHCTBYETCS  SMOLMOHANBHBIA  WHTEIJIEKT,
IperoiararoImui copMUPOBaHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CHOCOOHOCTH IMOHHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHME, BHJCTh HAINPaBJICHUS Pa3BUTHA COOCTBEHHOH SMOIMOHAIBHOMU CepHl,
OBITH YBEepEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMS,  BKJIIOYAIOIIETO  CAaMOKOHTPOJIb, YMEHHE IPHHUMATh
OTBETCTBEHHOCTh 33 CBOE IIOBEIEHHE, CIOCOOHOCTH aJaNnTHUPOBAaTHCS K
OMOIHNOHAJIIBHBIM U3MCHCHUAM U IPOSABJIATH FI/I6KOCTI), 6I>ITI) OTKPBLITBIM HOBOMY;
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIEH CTpeMIIEHUE K JOCTHKEHUIO LIEJIU U YCIIEXY,
ONTHMU3M, HHHUIMATHBHOCTb, YMEHHE JCHCTBOBaTb, HCXOIS M3 CBOHMX
BO3MOXKHOCTEI;

OMIIATHH, BKJIIOYAIOUIEH CIIOCOOHOCTh IMOHMMATh SMOLMOHAIBHOE COCTOSIHUE
APYTHX, YIUTHIBATh €TO IPH OCYIIECTBICHUN OOIIEHHS, CIIOCOOHOCTH K COYYBCTBHIO
U COTIEPEIKUBAHUIO;

COIMAJbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTH BBICTPAaMBATh OTHOIICHHS C
APYTHMHU JIFOAbMH, 3a00THTHCS, IPOSIBIISTh MHTEPEC U pa3periaTb KOHPIUKTHI.

B pesynbrate wusyuenus yueOHoro mnpeamera Dusumka y oOywaromierocs OynyT
cOpMHpPOBaHbI MeTamnpeaMeTHbIe Pe3yJbTaThl, OTPAKCHHBIC B YHHBEPCAIBHBIX YUEOHBIX

JIEHCTBHSX,

a MMEHHO — IIO3HABaTeJIbHbIE  YHUBEpCaJbHbIE  y4yeOHbIE  JIEHCTBUS,

KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘le6HBIC HeﬁCTBHH, PCTYIIAATUBHBIC YHUBCPCAJIbHBIC
y‘-Ie6HBI€ I[GI\/'ICTBI/HI, COBMECTHAaA ACATCIbHOCTD.

MeTaHpe,I[MeTHHe PE3yiabTaThl OCBOCHUA TPCAMETA:

MeranpeamMeTrHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTouHeHHbIe YHHBePCAJIbHbIE
pe3yJibTaThl, ®1rOoC COO yueOHbIe geiicrBus (YY) @OII
OTpaKeHHbIE B COO
YHUBEPCAJIBbHBIX
yueOHbIX
JeliCTBUAX
Osnagexnue a) 6a30BbIe JIOTHUECKHE ICHCTBU: 1) 6a3oBEIe JIOTHYECKNE JEHCTBHS:
YHHUBEPCAIIbHBIMH —  CaMOCTOSITENILHO (OPMYIIHPOBATh U — CaMOCTOATENBHO (OPMYITHPOBATE U
y4€0HBIMH aKTyaJIM3HpOBAThH MPOOIIEMY, aKTyaJIM3UpOBaTh MPoOIIEeMYy,
[103HABATEIbHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; paccMaTrpuBaTh €€ BCECTOPOHHE,
JEACTBUSAMM: — YCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK — ONIPEIETIATh SN AeSITEIIbHOCTH,
WM OCHOBAHUA U1 CPAaBHCHUA, 3aaBaTh MapaMeTpbl U KPUTCPHUU UX
KiaccupuKany 1 0000IICHHUS; JIOCTIOKCHUS,
— OIpeaenaTh LEeIH AeATENbHOCTH, 33/1aBaTh — BBISIBJISITh 3aKOHOMEPHOCTH U
HnapaMeTpsl U KPUTEPUH UX JOCTHIKEHMUS; MIPOTHBOPEUHSI B PACCMaTPUBAEMBIX
— BBIABISITH 3aKOHOMEPHOCTHU U MIPOTHBOPEUUS (U3HYECKUX SBICHUSAX;
B PacCMaTPUBAEMBIX SIBICHHSIX; —pa3padaThIBaTh IUIaH PEIICHHS
— BHOCHUTb KOPPEKTHBBI B I€STEIILHOCTb, po0JIeMBI ¢ y4ETOM aHalIn3a
OIIEHUBATh COOTBETCTBHUE PE3yIHTATOB HMEIOIINXCS MaTepHaIbHBIX U
LEJIIM, OIICHUBATh PUCKH ITOCIIEICTBIH HEMaTepHaJIbHBIX PECYPCOB;
JACATCIIBHOCTH, — BHOCHUTb KOPPEKTHUBEI B
JACATCIBHOCTD, OLICHUBATH




Ppa3BUBaATh KPCATUBHOC MBIIJICHUEC TIPH
PCHICHUH KU3HCHHBIX l'[pO6J'ICM;

COOTBETCTBHE PE3yJIbTATOB LIEJISIM,
OLICHUBATb PUCKH MOCIIEACTBUH
JIeATEeNIbHOCTH;

— KOOPJMHHUPOBATH U BHINOJHSTH
paboTy B yCIOBHAX PeabHOTO,
BUPTYaJIbHOTO ¥ KOMOWHHPOBAaHHOTO
B3aMOJCHCTBHA,

— pa3BUBATh KPEATUBHOE MBIIIJICHUE
TIPY PEIICHNH XU3HEHHBIX TPOOIEM.

0) 6a30BBIC UCCIICIOBATEILCKHEC ICHCTBHS:

BJIaIeTh HABBIKAMH y4eOHO-
HCCJIEI0OBATENILCKOM U POECKTHOU
JIeSITeIIbHOCTH, HaBBIKAMH Pa3peleHus
npobieM;

CHOCOOHOCTB ¥ TOTOBHOCTB K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB
peLIeHNUsI MPAaKTHYECKNX 337124,
MPUMEHEHHUIO Pa3INIHBIX METOIOB
MO3HAHNS,;

OBJIa[ICHNE BUAAMH JEATEIHLHOCTH T10
MOJTYYCHHIO HOBOTO 3HAHHMS, €TI0
MHTEPIPETALIH, TPEOOPa30BaHUIO U
MPUMEHEHHUIO B Pa3JIMYHbBIX YI€OHBIX
CUTyalusdax, B TOM YHCJIC TIPU CO3aHUN
y‘-Ie6HI>IX 1 COLMAJIBHBIX ITPOCKTOB;
(hopMUpOBaHKE HAYYHOTO THITA MBIIUICHHS,
BIIa/ICHUE HAyYHOU TEPMUHOJIOTHUEH,
KITFOUEBBIMH TIOHATHSIMH M METOJIaMH;
CTaBUTH U (POPMYIINPOBATH COOCTBEHHBIE
3a7a4M B 00pa3oBaTeNbHON JESITENLHOCTH U
JKHU3HEHHBIX CUTYalUsIX;

BBISBIIATH IPUIMHHO-CIICJICTBEHHBIC CBS3H U
aKTyaJlU3HpOBaTh 331ady, BBIIBUIATh
THIIOTE3Y €€ PEelleHHs, HAXOIUTh
APTYMCHTBI IJI1 JOKa3aTCJIbCTBA CBOUX
YTBEPKICHUI, 3a/1aBaTh IapaMeTpbl U
KPHUTEPHH PEIICHHUS;

AHAJIU3UPOBATh MMOJTYYEHHBIC B XO/I€
peLIeHus 32714y Pe3yIbTaThl, KPUTHUECKH
OLICHWBATh MX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM,
OLICHMBATh MPUOOPETEHHBIN OMBIT;
pa3pabaThIBaTh IUIaH PELICHUs POOIEMBI C
Y4eTOM aHaJH3a UMEIOIINXCS
MaTC€pHUAJIbHBIX 1 HEMATCPUATIBbHBIX
pecypcos;

OCYILECTBIIATH LI€JICHANPABICHHBIN TIOUCK
MepeHoca CpeICTB M CIIOCOO0B JICHCTBHS B
npodeccHoHANBHYIO Cpely;

YMETb IEPEHOCUTH 3HAHHS B
MO3HABATEJIFHYIO M IPAKTHYECKYIO0 00J1acTh
JKU3HEACSATEIBHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX
MIPEeIMETHBIX 00IacTel;

BbIIBUT'aTh HOBBIC UACH, IpEAJIaraTb
OPHUTMHAJIBHBIC TOAXOAbI U PEIICHUA,;
CTaBHUTH MPOOIEMBI U 331a4H, JOIMYCKAIOIINE
AIBTCPHATUBHBIC PCUICHUA,

2) 6a30BBIC UCCIICIOBATEIILCKIC

JIEUCTBUS:

— BIIIETh HAYYHOU TEPMUHOJIOTHUEH,
KIJTIOUEBBIMH MMOHATUAMU U
MeToamMu (GU3NIECKOI HAYKH;

— BJIJICTh HABBIKAMU Y4E€OHO-
HCCIIEeI0BATENbCKON U POEKTHOM
NeSITeIPHOCTH B 00J1aCTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIFHOMY MTOUCKY METOIOB
penreHus 3a1a9 GU3NIECKOTO
COJIep KaHUs, TPUMCHCHHIO
Pa3IHYHBIX METO/IOB IIO3HAHWS,

— OCYUIECTBJIATH PA3IMYHBIC BUJIBI
JIESITENILHOCTH 110 TIOJTYYEHHUIO
HOBOTO 3HAHMS, €r0 UHTEPIPETALIUH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B
Pa3IMYHBIX YYCOHBIX CUTYAIUAX, B
TOM YHCJIC TIPU CO3aHIH yICOHBIX
MIPOEKTOB B 00JIaCTH (PHU3HKH;

— BBIABIIATH IPUYUHHO-CJICICTBCHHBIC
CBSI3U M aKTyalIM3UPOBATh 337ady,
BBIIBUTATh THIIOTE3Y €€ PeIICHNS,
HAXOJWUTh aPTYMEHTHI JJIs
JTIOKa3aTeNbCTBA CBOUX
YTBEPKACHHI, 3a]1aBaTh MapaMeTPhl
U KPUTCPUH PELICHHS,;

— aHANM3UPOBATH TOJYyYEHHBIE B XOE
peleHns 3a1a4u PE3yNbTaThl,
KPUTHYECKH OIICHUBATh UX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATH
M3MEHCHHE B HOBBIX YCIIOBHSX;

— CTaBUTH U (HOPMYITHPOBATH
COOCTBEHHBIE 3a7a4H B
00pa3oBaTebHON IEATEIFHOCTH, B
TOM YHCJIEC IPU U3yYCHUU (HUUKU;

— J1aBaTh OI[CHKY HOBBIM CHUTYAI[HSIM,
OIICHUBATh IPUOOPETEHHBIH OTIBIT;

— YMEeTh ePEHOCUTH 3HAHUS TIO
(u3KKe B IPAKTUUECKYIO 00J1aCTh
JKU3HEIESATCIIBHOCTH;

— YMeTh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX MIPEIMETHBIX 00JIACTElH;

— BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh
OpPUTHHAJIBHBIE TTOIXOIBI H
peuieHus;

— CTaBUTH MPOOJIEMBI U 33]Ia4H,
JIOTTYCKAIOIIUE allbTePHATHBHBIE
pelIeHusl.

B) paboTa ¢ nH(popMaIme:

3) pabota ¢ nH(hOpMaNHEH:




BJIaIeTh HABBIKAMH HOJIyYCHHUS
nH(opMaLMK N3 UICTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISTH
MOUCK, aHaJIN3, CHCTEMATU3aLHIO 1
HHTEPIPETALHI0 HHPOPMALIMN Pa3THIHBIX
BUIIOB M (JOPM IPEIICTABICHUS;

CO37aBaTh TEKCTHI B PA3IMYHbIX (hopMaTax ¢
y4eTOM Ha3HaueHUs HHHOPMaLUH U
1IeJIeBOH ayJIMTOPUH, BEIOHpast
ONTHMANIBHYIO (OpMY TIpECTaBICHUS U
BU3yaJIH3allH;

OLIEHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTb
nH(opManum, ee COOTBETCTBHE IIPABOBBIM U
MOpPaJIbHO-3TUYECKHM HOpMaM;
HCIIOJIb30BaTh CPEICTBAa MH)OPMALTMOHHBIX
¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
pELICHHH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX
Y OpTraHU3aLMOHHBIX 33134 ¢ COOIOICHUEM
TpeOOBaHMUIT IPrOHOMHKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIOHHOM
0e30I1aCHOCTH;

BJIaIeTh HABBIKAMH PACIIO3HABAHUS U
3alMThl HHpOPMaIu, THPOPMaIMOHHOMH
6€30I1aCHOCTH JIMYHOCTH.

— BJIA/IETh HAaBBIKAMH TIOJIyYECHUS
nHpopmManuy GU3NIECKOTo
COZIEp’KaHUs U3 UCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIHHO
OCYILECTBIIATH ITOUCK, aHAIIH3,
CHCTEMAaTH3AIMIO H HHTEPIPETALNIO
HH(OPMALUH PA3INYHBEIX BUIOB U
($hopM mpencTaBIcHAS;

— OLICHHUBATh JIOCTOBEPHOCTH
nHdopMauuy;

— MICIIOJIb30BaTh CPE/ICTBA
MH(OPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
peLIeHN KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U
OPraHU3aMOHHBIX 33134 C
coOmoaeHneM TpeboBaHUH
SPrOHOMUKH, TEXHUKH
0€30IacHOCTH, TUTHEHBI,
pecypcocOepeKeH s, TPaBOBBIX U
9THYECKHUX HOPM, HOPM
UH(POPMAITMOHHON 0€301aCHOCTH;

— CO3/1aBaTh TEKCThI (PU3HYECKOTO
COJIep’KaHUsl B Pa3IMYHbIX popmarax
C yueTOM Ha3HaueHHst HHpopMannu
U LIEJICBOM ayTUTOPHH, BEIOUpast
ONTUMAIBHYIO GOpMY
NPENICTaBICHHUS ¥ BU3YaJIH3alHH.

OsBnanenue
YHHUBEPCaITbHBIMHI
KOMMYHHUKaTHBHBIM
U JEUCTBUIMU:

a) oOIeHue:

OCYIIECTBIISITH KOMMYHHKAIIUN BO BCEX
cdepax Ki3HH;

pacro3HaBaTh HeBEpOaJIbHBIE CPEICTBA
00IeHNs1, TOHUMAaTh 3HAUCHHUE COIMAIBHBIX
3HAKOB, PaclO3HaBaTh MPEIIOCHIIKI
KOH(IMKTHBIX CUTYallMi M CMATYaTh
KOH(IUKTHI;

BJIaJIETh Pa3IMUYHBIMH CII0COOAMK OOIIEHUS
W B3aUMOJCHCTBHS;

apryMEHTHPOBaHHO BECTH JIHAJIOT, YMETh
CMSIr4aTh KOH(JINKTHBIE CUTYAINH;
Pa3BEpHYTO U JIOTHYHO W3J1araTh CBOIO
TOYKY 3PEHHS C HCTIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

1) obmenue:

—  OCYIIECTBIIATH OOLICHHE Ha YPOKax
(H3UKY U BO BHEYPOUHOI
JeATeIbHOCTH;

— pacro3HaBaTh NPEIIOCHIIKH
KOH(IMKTHBIX CUTYalUH 1
CMsSIr4aTh KOHQIINKTHI;

— Ppa3sBepHYTO U JIOTHYHO M3J1araTh
CBOIO TOYKY 3pPEHHUSI C
UCIIOJIb30BAaHUEM SI3BIKOBBIX
CpeICTB.

0) coBMeCTHasl ICATEIBHOCTD:

[IOHUMATb U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHHON ¥ WHAWBUIYaIbHON PabOTHI;
BBIOMPATh TEMAaTUKY M METOIBI COBMECTHBIX
JICHCTBUH ¢ y4eTOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)<JI0TO 4JIEHA KOJIJIEKTHBA;
IMPUHUMATB LETU COBMECTHOM
JIEeATEIBHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATH ACUCTBUS IO €€
JIOCTH>KEHHIO: COCTABIISITh IUIAH JIEeHCTBHIA,
pacnpenenaTs pojd ¢ y4eTOM MHEHHUH
YYaCTHHKOB 00CYK/1aTh PE3yIbTaThI
COBMECTHOH paboThI;

OILICHUBATh Ka4€CTBO CBOETO BKIIAa U
KaXX/IOTO Y9aCTHHKA KOMaHBI B OOIITHIA
pe3yIbpTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;
IIpesaraTb HOBbIE IPOEKTHI, OLICHUBATD

2) COBMECTHasI ICATEIILHOCTb:

— TIOHUMATh U UCIIOJH30BATh
MpeuMyIIecTBa KOMaHIHON U
WHAWBUAYAIBHON pabOTHI;
BBIOMPATh TEMATHKY U METOJIBI
COBMECTHBIX JICHCTBUH C yUETOM
OOIINX HHTEPECOB, 1
BO3MOKHOCTEH Ka)JIOTO 4ieHa
KOJIJIEKTHBA;

— IPUHUMATH IIETTH COBMECTHOM
JIeSITEIbHOCTH, OPraHU30BLIBATh U
KOOPAMHHUPOBATH ACUCTBUS IO €€
JIOCTUKEHUIO: COCTABIIATh IJIaH
JIEUCTBUH, pacrpenessTh PO C
y9eTOM MHEHUH Y4aCTHHUKOB,
00CyXI1aTh pe3yabTaThI
COBMECTHOH paboThI;

10



UJeH ¢ MO3ULUU HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;
KOOPJAVHUPOBATH U BHITIOIHATH PadOTy B
YCIIOBUSX peaibHOro, BUPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aNMOICHCTBHS;
OCYILECTBIISTh IO3UTHBHOE CTPATETUIECKOE
MIOBEJICHHE B PA3TTHMYHBIX CUTYAIHSIX,
TIPOSIBIATE TBOPYECTBO M BOOOpaKEHHE,
OBITH MHUITMATHBHBIM

OIICHMBATh KaueCTBO CBOETO
BKJIa/Ia ¥ KOKIOTO YYaCTHHKA
KOMaH/IbI B OOIIUI pe3yabTatT o
pa3pabOTaHHBIM KPUTEPHSIM;
MpeAIarath HOBBIC MPOCKTHI,
OIIEHMBATh HIEH C TTO3UIIUN
HOBHU3HbI, OPUTHHAILHOCTH,
[IPaKTUYECKON 3HAYMMOCTH;
OCYIIECTBIISITh MO3UTHBHOE
CTpaTeruuecKoe MOBEICHHE B
Pa3IMYHBIX CUTYAIUSAX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKeHHE, ObITh
MHHULMATHUBHEIM.

Osnanenue
YHUBEpCaIbHBIMU
PeryIsITUBHBIMU
JICHCTBUSIMH

a) caMOOpraHu3aIus:

CaMOCTOSATENLHO OCYIIECTBIIATh
MO3HABATEJILHYIO JIESITENEHOCTD, BEISIBIISITD
TPOOJIEMEBI, CTABUTH U (POPMYIINPOBATH
COOCTBEHHBIE 331a49H B 00pa30BaTeI-HON
JEATEIBHOCTH M )KU3HEHHBIX CUTYaIVSIX;
CaMOCTOSATENHHO COCTABIIITH TUIAH PEIICHHS
MpOOJIEMBI ¢ YI€TOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MIpEeANOYTEHUN;

J1aBaTh OLICHKY HOBBIM CUTYallUsAM,
pacumpsaTh paMKu y4eOHOTO TpeIMeTa Ha
OCHOBC JIMYHBbIX HpeﬂHO'—ITCHHﬁ;

JIeNiaTh OCO3HAHHBIN BBHIOOD,
apryMEeHTHPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHWBATh MPHUOOPETECHHBIN OMBIT;
croco0CTBOBAThH (POPMUPOBAHHIO U
MPOSIBIICHUIO IIMUPOKON 3PYANUIMHN B Pa3HBIX
00J1acTAX 3HAHUH, TOCTOSHHO MOBBIIIIATh
CBOI 00pa3oBaTeNbHbIi U KYJIbTYPHBIN
YPOBEHb;

1) camoopranuszanus:

CaMOCTOSATENILHO OCYIIECTBIIATh
MO3HABATEJILHYIO JIESITENEHOCTD B
obxacti GpU3UKH 1 ACTPOHOMUH,
BBIABIIATH IPOOJIEMBI, CTABUTH 1
(opMyTHpOBaTH COOCTBEHHEBIE
3a71a4H;

CaMOCTOSATENILHO COCTABIIATD IUIaH
peuIcHuA paCuCTHBIX U
Ka4yCCTBCHHBIX 3a1a4, IJIaH
BBIIIOJIHCHUA HpaKTH‘IeCKOﬁ
pabOTHI ¢ YIETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NIPEANIOYTECHUN;
JIaBaTh OIIEHKY HOBBIM CHUTYaLlUsIM;
pacmmpaTh paMKu y4eOHOTO
IpeMeTa Ha OCHOBE JIMYHBIX
MIPEANOYTEHUH;

JienaTh OCO3HaHHBIN BBIOOD,
apryMEeHTHPOBAaTh €ro, OpaTh Ha
cebs OTBETCTBEHHOCTb 3a
pelieHue;

OIIEHUBATh NIPUOOPETEHHBIH OIBIT,
croco0CTBOBaTH (POPMHUPOBAHUIO U
MIPOSIBIICHUIO PYAUILIUN B 00JaCTH
(HM3HUKH, TOCTOSTHHO MOBBIIIATH
CBOI 00pa30BaTENBHEIN U
KyJIbTYpPHBII yPOBEHb.

0) CAaMOKOHTPOJIB:

JIaBaTh OLIEHKY HOBBIM CHTYaI[UsIM, BHOCUTh
KOPPEKTHBEI B ICSITEIHHOCTD, OLICHIBATH
COOTBETCTBHUE PE3YyIBTATOB LEISIM;

BJIaJ1€Th HaBbIKAMH MO3HAaBAaTEIILHON
pedIIeKCHUH KaK OCO3HAHUS COBEPIIIAEMBIX
JIEACTBUI U MBICIUTEIbHBIX MPOLECCOB, UX
pe3yJbTaTOB U OCHOBaHUM;

UCIIOJIb30BaTh PUEMBbI PeIICKCHH ISt
OIICHKH CHTYalllH, BEIOOpA BEPHOTO
pelIeHus;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATH PEHICHUS 110 HX CHIKECHUIO;

B) 3MOIIMOHAIBHBIA HHTEIUICKT,
MPEIITIOIarafoIui c(hOPMUPOBAHHOCTE:
CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTD
MMOHMMAThH CBOE 3MOITMOHATILHOE COCTOSTHUE,
BUACTH HAIIPABJICHUA Pa3BUTHUA
COOCTBEHHOW IMOIIOHAEHON Ceprl, OBITh
YBEpEHHBIM B cebe;

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM,
BHOCHUTb KOPPEKTHUBEI B
JIeSITCILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
BJIAJIETh HaBBIKAMU
MO3HABATEILHOMN pedIeKcuu Kak
OCO3HaHHUA COBEpPUIAEMbIX
IEHUCTBHUI 1 MBICTUTEIbLHBIX
MIPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHUH;

HCTIOJIB30BaTh MPUEMBI PEPIICKCUI
JUTS OLICHKU CUTYalllu, BEIOOpa
BEPHOI'O PELICHUS;

OLIEHUBATh PUCKHU U CBOEBPEMEHHO
MIPUHUMATH PEIIEHUS 0 UX
CHIDKEHUIO;

MIPUHUMATH MOTHBBI U apTYMEHTBI
JIPYTUX TIPU aHAJIU3€E Pe3yJIbTaTOB
JIeSITETLHOCTH.
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—  caMOpEryJHpOBaHHUs, BKIIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBE/ICHHE,
CIOCOOHOCTb a/IaITHPOBATHCS K
SMOIMOHAIBHBIM W3MEHEHHAM U IPOSBIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

— BHYTpPEHHEH MOTHBalLUU, BKIIOYatOIIeH
CTpEMJICHHUE K TOCTIDKCHHUIO IENU U yCIEXY,
ONTHMU3M, HHAIIHATHBHOCTh, YMCHHE
JIeWCTBOBATh, UCXO/ISl U3 CBOUX
BO3MO>KHOCTEM;

— 9MIIaTHH, BKIIOYAIOIIEH CIIOCOOHOCTD
MOHMMATh YMOIMOHAILHOE COCTOSHHE
JPYTHX, YYUTBIBATh €r0 MPU
OCYILIECTBICHUN KOMMYHHUKAIIHH,
CIIOCOOHOCTH K COUYBCTBHIO U
COIIEPEKUBAHUIO;

— COUMAIbHBIX HAaBBIKOB, BKITIOYAFOIINX
CIOCOOHOCTH BBICTPANBATh OTHOLICHUS C
JPYTHMH JIFOBMH, 3200 TUTHCS, IPOSBISTH
MHTEPEC U pa3peiaTbh KOHQINKTH;

T) IpUHATHE ceOs U IPYTUX JOACH: 3) npuHATHA ce0s U OPYTUX:

— TpUHUMATh ce0sl, HOHUMAas CBOU —  NpUHUMAaTh ce0sl, IOHUMasi CBOH
HEJIOCTATKU U JIOCTOMHCTBA,; HEJIOCTAaTKU M JIOCTOWHCTBA;

— TPUHUMAaTh MOTHBBI U apPTYMEHTBI IPYTUX —  NPUHUMAaTh MOTHBBI U apPT'yMEHTBI
JroJiel IpU aHaJIN3e Pe3yIbTaToB JPYTHX [IPY aHAJIN3E PE3YJIbTaTOB
JIeSITENIbHOCTH; JIeSITENIbHOCTH;

— TpHU3HABATh CBOE MPABO U MIPABO IPYrUX —  TPHU3HABATh CBOE MPABO U IIPABO
JFo/Iel Ha OITHOKH; JPYTHX HA OIIAOKY.

— Ppa3BuUBaThb CIIOCOOHOCTH MMOHUMATh MHDp C
MNO3UINMH APYTOro 4YCJIOBCKA.

OcBoeHue yuebHoro npeamera @usuka JOHKHO CIOCOOCTBOBATH (POPMUPOBAHUIO 0OIIMX
KOMIICeTCHIINA:

OK 01. BsiOupats cmocoObl pemeHus 3anad Mnpo(ecCHOHAIBHOW IeSTEITLHOCTH
NPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBpPEMEHHBIE CpEJCTBA IOWCKA, aHAJIM3a W HMHTEPHpPETALUU
uHpOpMaLMd U UH(POPMALMOHHBIE TEXHOJOTMM JJs BBINOJIHEHHUS 3a1ady NpodecCHOHaTbHON
JeSITEIIbHOCTH;

OK 03. [TnanupoBaTh 1 pealn30BbIBATE COOCTBEHHOE MPO(PECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, MPEANPUHUMATEILCKYIO AEITEIbHOCTh B MPOQPECCHOHANBHON cdepe, UCIOJIb30BaATh
3HaHUS 110 NPaBOBOM U (PMHAHCOBOW I'PaMOTHOCTH B Pa3JIMYHbBIX KU3HEHHBIX CUTYaIUsX;

OK 04. Db dexTrBHO B3aUMOICHCTBOBATH U padOTaTh B KOJUIEKTUBE U KOMAaH/IE;

OK 05. OcymecTBisATh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKALMIO Ha TOCYJAapCTBEHHOM
a3bike Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEN COLMaIbHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBaATh TIpa)kJaHCKO-NIATPUOTUYECKYIO MO3ULHUIO, JEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJIEHME Ha OCHOBE TPAIUIIMOHHBIX POCCUHCKHUX JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3ALMM MEXHAIMOHAIBHBIX U MEXKPEIUTHO3HBIX
OTHOUICHUH, IPUMEHATh CTaHIapPThl aHTUKOPPYINIIMOHHOTO TIOBE/ICHUS;

OK 07. CogeiicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIICH Cpelbl, pecypcocOepekeHuIo,
OPUMEHSTh 3HaHWs 00 W3MEHEHUM KIuMaTa, MPUHIMIBI OepexIIMBOro MpPOU3BOJICTBA,
3 PEKTUBHO JAEHCTBOBATH B UPE3BBIYAWHBIX CUTYALIUsX;

OK 08. Ucmnonb3oBath cpecTBa PU3NYECKON KyIbTYpPhI ISl COXpPAHEHUS U YKPETIJICHUS
3JI0pOBbsI B Ipoliecce MpohecCHOHATBHON AeATEIbHOCTH U TOJIep’KaHus HEOOXO0AUMOTO YPOBHS
¢buznyecKoil MoAroTOBIEHHOCTH;

CoorHomienue o0mux kommerenuuii P®IrOC CIHO 38.02.03 Onepanuonnas
AECATECJIBbHOCTD B JIOTUCTUHKE, THYHOCTHBIX PE3YyJbTATOB U METAIIPEAMETHBIX PE€3yJIbTAaTOB
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OO0mmue KoMneTeHINH

JIM4HOCTHBIE pe3yabTaThl

Metanpeametnsie pe3yiabTatbel ®OII COO

®IocC Cno 38.02.03 POII COO

OK 01. Beibupars 8) IeHHOCTH Hay4yHOro no3HaHus: | OBlafieHue YyHUBEPCANbHBIMHU I103HABaTEIbHBIMU

CIOCOOBI pelIeHUs 3a1a4 — c(OpMHUPOBAHHOCTH JEACTBUAMH:

npodeccuoHanbHOR MUPOBO33PEHUS, 1) 6a3oBbIe JIOTHYECKUE EHCTBHSA:

JEATETbHOCTH COOTBETCTBYIOILIETO —  caMOCTOSITENBHO (OPMYIHPOBATH U

MIPUMEHHUTENBHO K COBPEMEHHOMY YPOBHIO aKTyalU3UpOBaTh NpoOIIEMy, pacCMaTpUBATh €€

Pa3INYHBIM KOHTEKCTaM; pas3BHUTHUS HayKH, BCECTOPOHHE;
JOCTHXEHUSIM Hay4YHO- | —  OIpEeNeNATh IeJH AeSTeIHHOCTH, 33/1aBaTh
TEXHHYECKOTO Tporpecca U TapaMeTpsl U KPUTEPUH UX TOCTHKCHUS,
OOIIECTBCHHOW  MPAKTUKH, | —  BRIABIATH 3aKOHOMEPHOCTHU M IIPOTUBOPEYHS B
3a CYCT IOHMMAaHWA pOJIn paccMarprBaeMbIX (U3NUECKHX SBICHUSIX;
MH(pOPMALIMOHHBIX —  paspabaThIBaTh IJIaH PEIICHUS IPOOIIEMBI C
pecypcos, Y4ETOM aHaIu3a UMEIOLINXCS MaTEPUAIbHBIX U
MH(DOPMALHOHHBIX HEMAaTepUaJIbHBIX PECYPCOB;
HpOneCccoB U | —  BHOCHTH KOPPEKTHBBI B JESTEIBHOCTD,
HHq)OpMaHIfOHHHX OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM,
TCXHOJOrMM B YCJIOBHAX OIICHUBATh PUCKH MOCIECACTBHUH ACATEIbHOCTH;

mudpoBoit  Tpanchopmarm
MHOTHX  chep  KU3HH
COBPEMEHHOT0 00IIeCTBa;

OCO3HAaHHE LEHHOCTHU
Hay4HOU JIESITETILHOCTH,
TOTOBHOCTh  OCYIIECTBIAThH
MIPOEKTHYIO u
HCCIIEI0BATEIIbCKYIO
JIeATEIbHOCTh

WHAWBUAYAJIbHO U B I'pYIIIIC.

KOODJMHUPOBATH U BBIMOIHSITH paboTy B
YCIOBUSIX peabHOTO, BUPTYAIbHOTO
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHHUE TIPU PEIICHHH
>KU3HEHHBIX MPOOIIEeM.

2) 6a30BbIC UCCIICIOBATEIBCKHUE ICHCTBHS:

BJIaJIETh HAYYHOU TEPMUHOJIOTHEHN, KIIFOUEBBIMU
MOHATHSAMH ¥ METOIaMH (PH3HUYECKOM HayKH;
BJIaIeTh HaBBIKAMH y4€OHO-HCCIIeI0BATEIbCKOM
Y TIPOEKTHOH JICSITENBHOCTH B 007IaCTH (HU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY ITOUCKY METOJIOB PEIICHHS
3a7a4 (PU3NUECKOTO COJECPIKAHMS, TPUMEHEHHIO
Pas3INYHBIX METOZOB ITO3HAHMS;

OCYILECTBJIATH PA3IMIHBIC BUJIBI AEATEIBHOCTH
IO MOJIYYECHHIO HOBOTO 3HAHUS, €T
MHTEPIPETALUH, IPEOOPa30BaAHUIO U
MIPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX
CHUTYaIUsIX, B TOM YHCIIE TP CO3J[aHUH YIeOHBIX
MPOEKTOB B 00JaCTH (HDU3UKH;

BBISBIIATH IPUIMHHO-CIIEJICTBEHHBIE CBSI3H U
AKTyaJIU3UpOBATh 33/1a4y, BBIIBUIaTh TUIIOTE3Y
€e peuIeHus, HaXOAUTh apryMEHTHI JUIs
JIOKa3aTeIbCTBA CBOMX YTBEPXKICHUI, 3a/1aBaTh
rapaMeTpsl U KPUTEPUH PEIICHHUS;
AHAJIM3MPOBATH ITOJyYCHHBIE B XOJI€ PEIICHUS
3aJauil pe3yabTaThl, KPUTUYECKH OLIEHUBATh X
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX yCJIOBHUSX;

CTaBUTH U (POPMyTHUPOBATH COOCTBEHHBIE 3aaUl
B 00pa30BaTEIbHOM EATEILHOCTH, B TOM YHCIIE
IIpY M3y4eHNUHN (PU3NKY;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh
MPUOOPETEHHBIN OMBIT;

YMeTb IEPEHOCHUTh 3HAHUS 10 (PU3NKE B
MPAKTHYECKYIO 00J1aCTb )KU3HESSTEIbHOCTH;
YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX
MPEeIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE HJIEH, ITPEIaraTh
OpUTHHAJIEHBIE TIOAXO/BI M PEIICHIS;

CTaBHUTH NPOOIEMBI U 331a4H, JOMYCKAIOIINE
AINbTEPHATHBHBIEC PEIICHHUSI.
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OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
TIOWCKa, aHaJInu3a U
HHTEPIIPETALUH
nHpOpPMALUU 1
HHPOPMALINOHHBIE
TEXHOJIOTUH JJISL
BBINIOJIHEHMS 38129
po¢eCCHOHATBHOM
JesATeINEHOCTH;

OBnageHue
JIEHCTBUSIMU:
3) pabora ¢ HHpOPMALTUCIi:

— BJIaJICTh HABBIKAMU TIOJTY4YEHUs HHPOPMAIHH
(pU3MIECKOTO ColepKaHNs U3 UCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIIHHO OCYIIECTBIATH TIOUCK,
aHaJN3, CHCTEMAaTH3AINIO U MHTEPIIPETAITIIO
WHPOPMALINHU Pa3IHIHBIX BUAOB U (hopM
TIPEICTaBICHHUS;

— OIICHUBATh JOCTOBEPHOCTh HH(POPMAIUH;

— UCTIOJIb30BaTh CPEICTBA UH(POPMAIIMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTHIA B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHU3AIMOHHBIX 3a][a4 ¢ COOI0ICHIEM
TpeOOBaHUT SPrOHOMHUKH, TEXHUKH OC30MAaCHOCTH,
THUTHEHBI, pecypcocOepekeHus, IPaBOBBIX U
STHYECKUX HOPM, HOPM WHPOPMATMOHHON
0€301IacHOCTH;

— co37aBaTh TEKCTHI (DM3UUECKOTO COMCPXKAHUSI B
pasmuyHBIX (opMaTax ¢ yYETOM Ha3HAUYCHUS
WHPOpPMALIMN W TMENEBOW ayAWTOPHH, BEIOHMpas

YHUBCPCAJIbHBIMU  [MO3HABATCIbHBIMU

ONTUMaNbHyI0  GOpMYy  NpEACTaBICHUS U
BU3YaJIH3alMN.
OK 03. [TnanupoBats u 6) TpyIOBOTO BOCIIUTAHUS: OBnajgeHHe  YHMBEPCAJIBHBIMH  PEryJIATUBHBIMU
peanu30BbIBATH — HHTEpeC K  Pa3iWYHbIM | JEHCTBHUAMM:
coOcTBEHHOE chepam mpodeccronansHol | 1) camoopranuzanus:
npo(eCCUOHANBHOE U JEATEeIbHOCTH, B TOM YUCIE | — CaMOCTOSTENIBHO OCYIIECTBIIATh
JIMYHOCTHOE Pa3BUTHE, CBSI3aHHBIM C (GH3UKOH W MO3HABATEJIIFHYIO  AEATENBHOCTh B 00JIaCTH

MPEANPUHIMATEIbCKYIO
JeSTeIbHOCTh B
npodeccHoHANTLHON
cepe, UCTIONB30BATH
3HAHMS 110 IPABOBO U
(buHaHCOBOI
IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYAIHSIX;

TEXHUKOM, yMEHUE
COBEpIIATH OCO3HaHHBIN
BEIOOp Oynymieir mpodeccun
" peann3oBBIBaTh
COOCTBCHHBIE  )KH3HCHHBIC
TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K
00pazoBaHUIO u

caM000pa30BaHUIO B 00JIACTH
(hM3MKK Ha TIPOTSKESHUHU BCEH
JKU3HU;

(GM3UKM M acCTPOHOMHH, BBISBIATH HPOOJIEMBI,
CTaBUTH M POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOSTENIBHO COCTAaBJIATh IUIAH pPELICHUS
pacUeTHBIX M Ka4deCTBEHHBIX 3ajad, IIIaH
BBITIOJTHEHHS IPAKTHYECKOH pabOoTHl C y4eToM
AMEoIuXcs pecypcos, COOCTBEHHBIX
BO3MOYHOCTEH U NIPEANIOYTECHUN;

—  J1aBaTh OLIEHKY HOBBIM CUTYalUsM;

— pacmmMpsTh paMKd ydeOHOro IpeaMmera Ha
OCHOBE JIMYHBIX IIPEAIIOYTEHUN;

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

—  OILIEHUBATh NMPHOOPETEHHBIH OIIBIT;

—  c1ocoOCcTBOBaTH OPMUPOBAHHIO U MTPOSIBICHUIO
SpYyIUIMK B oOJsacTH  (HU3HMKH, ITOCTOSHHO
HOBBIIATH CBOM 00pazoBaTebHbIN u
KyJbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

—  JlaBaThb OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb
KOPPEKTUBBI B I€ATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

—  BIAJCTh HABBIKAMH [TO3HABATEIBHON pedieKcun
KaK OCO3HaHMsI COBEPIIAEMBIX JEHCTBUH U
MBICJIUTENBHBIX [IPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHU;

—  HCHOJIB30BATh NMPHUEMBI pepIIeKCHH IS OLIEHKH
CHUTYaIllH, BEIOOpa BEPHOTO PEIICHUS;

—  OLEHUBAaTh PUCKU U CBOEBPEMEHHO ITPUHUMATH
pELIeHHUs 110 UX CHUKEHUIO;

—  TIPUHUMATH MOTHBHI M apTyMEHTHI APYTHX MPU
AHAJIM3€E Pe3yNbTATOB AEATEIbHOCTH.

OK 04. D¢ dextnBHO

B3aMMOJIEHCTBOBATDL U

8) IEeHHOCTH HAYYHOTO MTO3HAHUS:

c(hOopMHPOBAHHOCTH

OBnajzicHHe yHHBEPCAJIbHBIMA KOMMYHUKATHBHBIMHU
IEUCTBUSIMU:
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pa60TaTL B KOJIJICKTHUBEC
U KOMaHZAC,

MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NICCKOI
HaYKH;

OCO3HAHHE IIEHHOCTU
Hay4HOU JEATENBHOCTH,
TOTOBHOCTH B IIPOIIECCE
n3ydeHus pr3uKu
OCYUIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENLCKYIO
JIeATEeIILHOCTh
VHIVBUAYAIBHO U B TPYIIIE

OK 05. OcyuiecTBiaTh
YCTHYIO U ITUCHMEHHYIO
KOMMYHUKAIIWIO Ha
TOCYJapCTBCHHOM S3BIKE
Poccuiickoit ®enepanuun
C YIeTOM 0COOEHHOCTEH
COIHMANEHOTO U
KYJIbTypHOTO KOHTEKCTA;

1)o

2)c

OweHuMe:

OCYILIECTBIIATH OOILICHHUE HA YPOKaX (PU3UKU U BO
BHEYPOUHOH €ATEIHHOCTH;

pacro3HaBaTh MPEAMOCHUTKH KOHPIUKTHBIX
CUTYaIlid ¥ CMATYATh KOH(JIUKTEL,

Pa3BepHYTO U JIOTUYHO M3JIaTaTh CBOIO TOUKY
3pEHHS C UCIIOIB30BAHNUEM S3BIKOBBIX CPEICTB.
OBMECTHAs JICATEIbHOCTB!

MTOHUMATP U UCIIONB30BATh IPEUMYIIIECTBA
KOMAaHTHOW ¥ WHAUBUIYATLHON PabOTHI;
BBIOUpPATh TEMATHKY ¥ METOJIbI COBMECTHBIX
JICHCTBUH C y4EeTOM OOIUX UHTEPECOB, U
BO3MOYHOCTEH KaXkJIOT0 YJIeHa KOJIEKTHUBA;
MPUHUMATH LEIH COBMECTHON AESITENbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS
10 €¢ JOCTHKCHUIO: COCTABIIATH IIaH JCHCTBUH,
pactpenensiTs poiii ¢ y4eTOM MHEHUH
YYaCTHHKOB, 00CY)XIaTh Pe3yIbTaThl
COBMECTHOH paboTEHI;

OIICHUBATh KaYECTBO CBOETO BKJIAA M KaXKIOTO
YyYacTHHKa KOMaHJIbl B OOLIMI pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

npeajaratb HOBbIC MMPOCKThI, OLICHUBATH UJCHU C
TMO3UIIUN HOBU3HBI, OPUTUHAJIBHOCTH,
MPaKTUYECKOW 3HAYNMOCTH;

— OCYIISCTBJIATH  IIO3UTUBHOE  CTPAaTErHYecKoe
MIOBE/ICHNUE B Pa3JIMUHBIX CUTYalUsX, IPOSBIATh
TBOPYECTBO u BOOOpakeHHe, OBITH
WHHIATHBHBIM.

OBiasieHNe  YHUBEPCAIBHBIMH  PETYJISITHBHBIMHU

IEUCTBUSIMU:

3) npuHATHA ce0s U OPYTUX:

NPUHUMATH ce0sl, TOHUMasi CBOU HEJOCTaTKH
JOCTOUHCTBA;

NPUHUMATh MOTHBBI ¥ apTYMEHTBI IPYTUX MPH
aHaJIN3€ PE3yIbTaTOB JIEATeIbHOCTH;
NPU3HABATh CBOE MPABO M MPABO JIPYTHX HA
OIHNOKY.

OK 06. ITposiBnsTH
Ipa)xJIaHCKO-
MaTPUOTUIECKYIO
MO3ULIHIO,
JEMOHCTPHPOBATh
OCO3HAaHHOE MOBEICHHUE
Ha OCHOBE
TPaIUIIMOHHBIX
POCCUMCKHUX JyXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM YHCIIE
C Y4€TOM rapMOHHU3aUH
MEKHAIIUOHAJIBHBIX U
MEXKPEIUTHO3HBIX
OTHOILEHUH, TPUMEHATh
CTaHJapThI
AHTUKOPPYHIIIOHHOTO
MTOBEICHHUS;

1) TpaXKAAHCKOI'O BOCIMTAHHUA:

c(OpPMHUPOBAHHOCTH
TPaXIaHCKOMN TO3UIIUU
00ydJaroIIerocs Kak
aKTHBHOTO ¥ OTBETCTBEHHOTO
YJieHa POCCHICKOTO
o0111ecTBa;

HpI/IHHTI/Ie TpaI[I/IHI/IOHHI)IX
00I1IeUCTIOBEYECKHUX
FyMaHI/ICTI/I‘IeCKI/IX u
JIEMOKPATHICCKHIX
LICHHOCTEH;

TOTOBHOCTH BECTH
COBMECTHYIO JICATCIEHOCTD B
HHTEpecax rpaxaaHCKOro
o01ecTBa, y4acTBOBaTh B
CaMOYTIpaBIICHUH B
obpazoBaTenbHOI
OpraHU3aIHH;

yMeHI/Ie BBaHMO}ICﬁCTBOBaTB C
COIMaAJIbHBIMHU I/IHCTI/ITyTaMI/I
B COOTBETCTBHHU C UX
(DYHKIHMAMU ¥ HA3HAYCHUEM;
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— TOTOBHOCTH K TYMaHHTapHOM
Y BOJIOHTEPCKOM
JIESTeITbHOCTH;

2) maTpHOTHYECKOT'O BOCITUTAHUS:

— chopMHupOBaHHOCTH
POCCHICKOM TpaXkIaHCKOH
WICHTUYHOCTH, TATPUOTH3MA,;

— LEHHOCTHOE OTHOIICHHE K
TOCYAapCTBEHHBIM CHMBOJIAM,
JIOCTHXKCHUSIM POCCHICKHUX
YYEHBIX B 0071aCTH (PU3HUKH U
TEXHUKE;

3) JyXOBHO-HPABCTBEHHOT'O

BOCIIATAHHUS:

—  chOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOTO MOBEICHUS,

—  CIIOCOOHOCTH OIIEHHUBATH
CHUTYAIUIO U TPUHUMATb
OCO3HAHHBIC PEIICHUS,
OPHCHTHUPYSICH Ha MOPAJIHHO-
HPaBCTBCHHBIC HOPMBI U
IICHHOCTHU, B TOM YHCJIC B
JIESITEIbHOCTH YYCHOTO;

—  OCO3HAHHWE JIMYHOTO BKJIAAA B
IIOCTPOECHHE YCTONYHUBOIO

Oyaymero;
OK 07. ConelicTBOBaTh 7) SKOJIOTHYECKOTO BOCIIUTAHUS:
COXPaHCHHIO —  chOpMHPOBAHHOCTH
OKpY KaroUlei cpeapl, 9KOJIOTHYECKOM KYJIbTYpHI,
pecypcocOepekeHuto, 0CO3HaHHE TI00ATFHOTO
MIPUMEHSTH 3HaHUS 00 XapakTepa 3KOIOTHISCKIX
W3MCEHCHHUH KJIMMaTa, npobiem;
NPUHIAIIBL OEPEKIMBOTO | —  IIAHUPOBAHHE
IIPOU3BOJICTBA, OCYILECTBIIEHUE JIEHCTBUH B
3¢ G eKTHBHO OKpYXarolleu cpene Ha
JeUCTBOBATH B OCHOBE 3HaHUS Liene
4pe3BbIYANHBIX YCTOWYHBOTO PA3BUTHS
CUTYAIHSX; YEIIOBEUCCTBA;

—  pacHIHpeHHue OmbITa
JIESTeTbHOCTH
9KOJIOTMUECKON

HalpaBJICHHOCTU Ha OCHOBE
HMCIOIINXCA 3HAHUH 110

(usnke;
OK 08. Mcnonp30BaTh 5) ¢uznueckoro BocmTaHusL:
cpencTBa GU3UIECKOi — c(OpMHUPOBAHHOCTH
KYJIBTYPBI JUIsL 300pOBOro M 0e30macHoOro
COXPaHEHH U o0paza JKU3HH,
YKPEIJICHUS 3I0POBbsSI B OTBETCTBEHHOT'O OTHOLICHHUS
nporecce K CBOEMY 3J0pPOBbIO, B TOM
poheCCHOHATBHOM 9HCJe 3a CUCT COOJFOJICHHS
JeATEIbHOCTH U TpeOoBaHuil  Oe3omacHoi
TIOJI/IepIKaHHS IKCILTYaTALHH CpelCTB
HEo0XO0JMMOI0 yPOBHS UH(POPMALUOHHBIX u
¢dusnyecKoit KOMMYHHKALMOHHBIX
MOATOTOBJICHHOCTH; TEXHOJIOTHH.

4) 5CTETUYECKOTO BOCTIMTAHUS
—  3CTETHYECKOE OTHOLICHHE K
MUDY, BKIIIOYast 3CTETHKY




Hay4HOT'O TBOPUYECTBA,
npucyIero GpU3N4ecKoi
HayKe.

IIpenmeTHbIe pe3y/ibTAThl 0CBOCHUSA Y4eOHOIro npeamera @uzuka

1) chopMUPOBAaHHOCTH TPEACTABICHUH O POIU M MeCTe (PU3UKH U ACTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, O cucTeMooOpasyromieil poiu (GU3UKH B Pa3BUTUHU
€CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKJIa/I€ POCCHICKHX U 3apyOeKHBIX
YyU4eHBIX-(D)M3UKOB B pa3BUTHE HAYKHU; IOHUMaHUE (PU3UUYECKOI CYLTHOCTH HAOII01a€MbIX SIBJICHUN
MUKPOMHpA, MAaKpOMHUpAa W MeEraMmupa; [OHMMAaHHE pOJIM ACTPOHOMHUU B IPAKTHYECKOMN
NESTEIIbHOCTH 4eJoBeKa M JalibHEHIeM HayYHO-TEXHUYECKOM pa3BUTHH, poyid (U3MKU B
dopmupoBaHUM Kpyrozopa H (PYHKIHOHAJIBHOW TPAaMOTHOCTH YEJIOBEKa JJIS PpeIICHUsS
MPaKTUYECKUX 3a/1a4;

2) chopMUPOBAHHOCTh YMEHUU pacro3HaBaTh (u3MUeckue sBICHHUS (TPOIECCH) U
OOBSACHATP KX HA OCHOBE M3YyYEHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE MAJCHUE TeJN, JBWKCHHE 1O OKPYXHOCTH, WHEPIHS,
B3aMMOJICICTBHE Tel, KojeOaTenbHOe JBHKEHUE, PE30HAHC, BOJIHOBOE JBIKEHUE; AUQQy3us,
OpOYHOBCKOE JBM)KEHUE, CTPOCHHUE >KMJIKOCTEM M TBEPABIX TEJ, U3MEHEHUE 00beMa Tell MpHU
HarpeBaHuu (OXJIAXKJICHUHU), TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHJIEHCAllMs, IUIaBJICHHE,
KpUCTAJIIIN3aLUs, KHUIIEHHWE, BIAXHOCTh BO3/lyXa, CBS3b CpEIHEH KUHETHMUYECKON SHEpruu
TEIJIOBOTO JABM)KEHUS MOJIEKYN ¢ a0COJIOTHOM TeMIEepaTypol, MOBHIIICHNE JaBJICHUS ra3a Mpu
€ro HAarpeBaHWHM B 3aKPBITOM COCYyHAE, CBSA3b MEXAYy IlapaMeTpaMu COCTOSIHUSA rasa B
M30Ipolieccax; IEKTpU3aLus Tell, B3aUMOJICHCTBUE 3apsAJI0B, HArpeBaHUE MIPOBOJIHHUKA C TOKOM,
B3aMMOJICIICTBHE MAarHuTOB, 3JEKTPOMAarHUTHAas WHAYKLHSA, JAEWCTBUE MAarHUTHOTO IOJSI Ha
OPOBOJAHMK C TOKOM W JBIKYIIMWCA 3apsii, AJIGKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI,
IPSIMOJIMHEMHOE  pacHIpOCTpaHEHUE CBETA, OTPaKEHUE, IPEIOMIIEHHE, WHTEepPEepeHLns,
mubpakus U TOoJspu3alus CBeTa, JUcrepcus cBera; (HoTodnekTpudeckuit 3¢ ¢hekt, cBeToBoe
JaBJICHUE, BO3HUKHOBEHME JIMHEHYATOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHAs U
HCKYCCTBEHHas paJiMOAKTUBHOCTH;

3) BiIajeHHE OCHOBOIOJATalOUMMH (HU3HUECKUMU TOHSATUSMH W BEIUYMHAMU,
XapaKTepU3yIOIMUMH (U3NYECKUE MPOLECChl (CBSA3aHHBIMU C MEXAaHHYECKHM JIBHJKEHUEM,
B3aUMOJICHICTBUEM TeJl, MEXaHMYECKHMMM KOJEOaHUSIMHM M BOJHAMM; aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IMPOLECCAMH; AJIEKTPUYECKUM W MAarHUTHBIM MOJISIMH,
AIIEKTPUYECKUM TOKOM, 3JIEKTPOMAarHUTHBIMH KOJEOAHUSIMH M BOJHAaMH; ONTHYECKUMHU
SBJICHUSIMU; KBAHTOBBIMU SIBJIEHUSIMHU, CTPOEHHUEM aToMa U aTOMHOTO SApa, paA0aKTUBHOCTBIO);
BIQJICHNE  OCHOBOIIOJIATAIOIIMMH  aCTPOHOMHMYECKMMM  TOHATUSAMH,  IO3BOJIIOLIMMU
XapakTepu30BaTh IMPOLECCHI, IPOUCXOAAINME Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEXTaJlaKTHUECKOM cpefie; IBUKEeHNEe HEOECHBIX Tell, SBOJIIOLINIO 3Be3]1 U BeenenHoii;

4) BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMHU (3aKOH BCEMUPHOI'O TATOTEHUS,
I, II u III 3akoHbl HbIOTOHA, 3aKOH COXpPAaHEHMsS MEXAHUYECKOM DHEPIUU, 3aKOH COXPaHCHUS
UMIYJbCa, MPUHIUI CYHEPHO3ULUU CHUJI, MPUHIMII PaBHONPABHOCTH HHEPLUAIbHBIX CHUCTEM
OTCYETA; MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Fa30BbIE 3aKOHBI, TEPBBII
3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsja, 3akoH Kynona, 3akon Oma
JUIS y4acTKa LienH, 3akoH OMa /171 IOJIHOM 2JIEKTPUUYECKOH 1enH, 3akoH [xoyis - JIenna, 3akoH
AIIEKTPOMAarHUTHOW WHAYKLUWH, 3aKOH COXPAaHEHHUS DSHEPIrUd, 3aKOH MPSMOJIIMHEHHOTrO
pacnpoCTpaHEHHs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMIIEHUS CBETA; 3aKOH COXPAHEHUS
SHEPIUH, 3aKOH COXPAHEHUs HMMIYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUYECKOrO 3apsAla, 3aKOH
COXpaHEHMsI MacCOBOT'0 YHMCIIA, MOCTYNaThl bopa, 3aK0H pajinoaKTUBHOTO paclaja); yBepeHHOE
HCIIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHanu3e (PU3NUecKUX SBJICHHUH U MPOLECCOB;

5) yMeHuEe Y4YUTHIBaTh TPAHUIBI MPUMEHEHHS H3YyYCHHBIX (DU3HMUECKUX MOJAETeH:
MaTepHualbHas TOYKA, MHEPLUUAIbHAs CUCTEMA OTCUETA, UICATIbHBIN I'a3; MOJIETIN CTPOEHNUS ra3oB,
KUAKOCTEN U TBEPJIBIX TEJ, TOUEUHBIH AIEKTPUUECKUH 3apsif, AAEpHas MOJENb aTOMa, HYKJIOHHAs
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MO/I€JIb aTOMHOT'0 si/ipa MPH pelieHNH (PU3NIECKUX 3a/1a4;

6) BiageHHE OCHOBHBIMH METO/JaMHU HAY4YHOTO IO3HAHMs, UCHOJIb3yeMBIMU B (hH3MKe:
IPOBOJUTH MpPSIMbIE M KOCBEHHbIE M3MEpPEHMs (PU3MUYECKMX BEJIWYMH, BbIOMpas ONTUMAaJIbHBIN
Croco0 W3MEpEeHUs: M UCHONIb3YyS H3BECTHBIE METOJbl OIEHKH IOTPEIIHOCTEH H3MEpEeHHIA,
IPOBOJUTh HCCIICOBAaHUE 3aBUCUMOCTEH (PU3MUECKMX BEJIWYMH C MCIIOJIb30BAaHMEM IIPSMBIX
U3MEpEeHUH, OOBSACHATH IMOJNyYCHHbIE PEe3yJIbTAThl, UCHOJIB3YSd (PU3MUECKHE TEOPHH, 3aKOHBI U
HOHATHUS, W JIeJlaTh BBIBOJBI; COOJIOJAaTh IpaBuiia O€30IIaCHOTO TpyAa IpU INPOBEICHUU
UCCIICIOBAaHM B paMKax y4eOHOTO SKCIEPUMEHTa B y4eOHO-HUCCIIE0BATENbCKOM NI TeIbHOCTH
C HUCIMOJIb30BaHUEM IM(PPOBBIX M3MEPHUTEIbHBIX YCTPOHCTB M Ja0OpaTOPHOTrO 0O0OpYIOBaHUS;
c(OpPMHPOBAHHOCTD MPEACTABICHUN O METO/1aX MOJYyYCHHS HAYYHbIX aCTPOHOMUYECKUX 3HAHHIA;

7) cOpMHUPOBAHHOCTh YMEHHS peIllaTh PACUETHBIC 3a/1a4M C SIBHO 3aJaHHON (PU3UUECKOM
MOJIENIBIO, UCTIONB3YS (PU3NYECKHE 3aKOHBI M MPUHIUIIBI; HA OCHOBE aHAJIN3a YCIOBHS 3aJauu
BbIOMPATh (PU3UYECKYIO MOJENb, BBIIEIATh (PU3NUECKUE BEIMYMHBI U (HOPMYJIbl, HEOOXOJUMbIE
JUI €€ pPEUIeHHs, MPOBOIUTH pPACUYeThl MU OICHHWBATH PEATBHOCTH IIOJYYEHHOTO 3HAYCHUS
(Gu3nyeckoil  BeNMYMHBL,  pellaThb ~ KAaueCTBEHHbIE  3a/JauyM, BbICTpauBas  JIOTHUYECKU
HEMPOTHUBOPEUHBYIO LIETIOYKY PACCYXICHUH C OMOPOI HAa U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
¢bu3nueckue sIBICHUS;

8) chopMHUPOBAaHHOCTH YMEHHS NPHUMEHSTH IOJNyYCHHBIE 3HAHUS IS OOBICHEHHS
YCIOBUH NPOTEKaHUs (GPU3NYECKUX SIBIICHUM B IPUPOAE U IS IPUHATUS NPAKTUUYECKUX PEeILICHUH
B IIOBCEJHEBHOM MXHU3HU M oOecrneyeHuss O0€30IacHOCTU MpU OOpaleHUH C OBITOBBIMHU
npubopaMu M TEXHMYECKUMM YCTPOMCTBAMM, COXPAaHEHHs 3/10pOBbS U COONIONEHHUS HOPM
HKOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie; MOHMMaHHe HEOOXOIMMOCTH NMPUMEHEHUS
JOCTHO>KEHUH (PU3MKM U TEXHOJIOTUH AJIS pallMOHAILHOTO PUPOAOIOIb30BAHNUS;

9) cdopMUPOBAaHHOCTH COOCTBEHHOW TIO3UIMHM IO OTHOIICHHIO K (DHU3HUECKOMN
uHpOpMaLlMK, TOJIy4aeMOW M3 pa3HbIX HCTOYHHMKOB, YMEHHUH HCIONIB30BaTh LU(PPOBBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETAMH W TPEICTaBICHUS y4eOHOH W
HAY4YHO-TIOMYJISIpHOW MH(OPMALMU; pPa3BUTHE YMEHMH KPUTUYECKOIO aHajau3a I[0JIy4yaeMoi
uH(popMaLuu;

10) oBnasieHue yMEeHUsIMU paboTaTh B IPYIIE C BHIIOJIHEHUEM PA3JIMYHBIX COLMAIbHBIX
poneil, TIaHWpoBaTh pabOTy TPYNINBI, pPANMOHAIBHO pACIpENeNiaTh JeATeNbHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJleKBaTHO OLIEHMBATh BKJAJ KaXKJIOTO M3 YYaCTHHUKOB TPYIIBI B
pelieHue paccMaTpuBaeMou MpooOJIeMBbI;

11) oBnagenue (cPOpMHPOBAHHOCTH MPEACTABICHUIN) MpaBUJIaMH 3alMCH (PU3NIECKUX
dbopmyn penbedHO-TOUCYHON cucTeMbl 00o3HadeHul JI. bpaitns (s ciensix u cinaboBUIAIINX
00y4Jaromuxcs).

3. COJAEPXAHUWE YYEBHOI'O ITPEJMETA ®U3UKA (FA30BbIIl YPOBEHD)

Pa3nea 1. du3nka U MeTOAbI HAYYHOIO MIO3HAHUS.

®usnka - Hayka o npupozae. HaydHbele MeToasl NMO3HaHMS OKpyKarowmero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IPOIIecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue Gpu3nyeckux sBieHUN U nporeccoB. Hayunsie runoressl. duznueckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpHHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (pOpMHpOBAaHMM COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOJICH.

JleMOHCTpanuu.

AHanoroBble ¥ IU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TaTUNKH.

Paznen 2. Mexanuka.
Tema 1. Kunemamuxka
Mexannueckoe paBIbkeHHEe. OTHOCHTEIIFHOCTh MeEXaHM4ecKoro IBibkeHHs. CHcreMa
orcyera. Tpaekropus.
[Tepemernienue, CKOpPOCTh (CpemHsisE CKOPOCTh, MTHOBEHHAss CKOPOCTh) W YCKOPEHHE
18



MaTEpUaIbHONW TOYKH, MX NPOEKIUH Ha OCH CHCTEMBI KOOpAMHAT. CII0)KEHHE NEPEMEILEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBHXeHHE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILIEHUS MaTepUaIbHOW TOUKA OT BPEMEHHU.

CBoOosHOe nasieHue. Y ckopeHre cBOOOIHOIO HaIeHHS.

KpuBonnueliHoe nBukeHue. JIBHKEHHE MaTEPUAIBHOM TOYKM II0 OKPYXKHOCTH C
IIOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHENHAas cKopocTh. Ilepuon u wactora
oOpaiueHus. LleHTpocTpeMuTENIbHOE YCKOPEHHUE.

TexHnyeckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: CHUAOMETD, JIBHIKCHHE
CHaps1J10B, LIETIHBIE U PEMEHHbIE IIEpeayu.

JleMoHcTpanum.

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpOIEHHOI0 MO/ YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

HanpasiieHne CKOpoCTH NP IBUYKEHUU 110 OKPY>KHOCTH.

DKCIEepUMEHT, 1a00pPaTOpHbIE paObOTHI

N3y4yeHne HepaBHOMEPHOIO JBUKECHMSI C LIENbIO OIIPEIEICHHS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXIYy  OYTSIMH, HPONHJAEHHBIMH  TEJIOM  3a
IIOCJICZIOBATENIbHBIE PABHBIE IIPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXCHHH C
HAYaJIbHOM CKOPOCTBIO, PABHON HYJIIO.

N3ydyeHne nBuKEHUs IIApUKa B BI3KON KUJIKOCTH.

W3ydenue nBuxeHus Teaa, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. Jlunamuxa.

[Tpuniun otHocutenbHocTH ['anunes. [lepBoiit 3akoH HetoToHa. THEepLUaibHbIE CUCTEMBI
OTCYETA.

Macca tena. Cwia. [lpuHuun cynepno3uuuu cui. Bropoit 3akon Herotona s
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buapl TpeHus (mokosi, ckoibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbXEHHUs U cuiia TpeHus nokosd. Koaddumuent tpenus. Cuna conpoTUBIEHUS
NP ABUKEHUH TeJla B dKUIKOCTH WM rase.

[TocTymarenbHOe U BpalaTelbHOE JBMKEHNE a0COMIOTHO TBEPJOTO TEa.

MOMEHT cHIJIBI OTHOCHUTENBHO OCH BpamieHus. [limedo cunbl. YCaoBUsS paBHOBECHUS
TBEPJAOIO TeJa.

TexHuueckue yCcTpONCTBa W MPAKTUYECKOE MPUMEHEHHE: MOJIIIUIHUKY, JABUKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

JleMOHCTpanuu.

SIBrienne nHepuum.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CnoxxeHue CcHil.

3aBHUCHUMOCTD CHJIBI YIPYTOCTH OT AehOpMaIiu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM IMOIBbEME U MAJCHUH.

CpaBHEHHE CUJI TPEHUS TTOKOSI, KAYEHUS U CKOJIBKEHHUS.

VYcnoBus paBHOBECHUS TBEPIOIO Tesla. Buapl paBHOBECHS.

DKCIepuMEHT, 1ab0paTopHbIE pabOTHI

Nzydenne nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.
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HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOUIMX B MPY)KUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.
HccnenoBanue yCIoBHiA paBHOBECHS TBEPIOTO Telia, HUMEIOIIEr0 OCh BPAICHUS.

Tema 3. 3axkousl coxpaneHus 8 MexaHuxe.

Nmnynbsc MmaTepuanbHON TOUKH (Tela), CUCTEMBI MaTEPUATIBHBIX TOUYEK. MMIysbC cuiiel u
M3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITyJbca. PeakTMBHOE IBH)KECHHUE.

Pabota cuibl. MOITHOCTH CHJIBI.

Kunernueckas sHeprust MatepuaibHOM Touku. Teopema 00 M3MEHEHUM KUHETHYECKOH
SHEPIHUH.

IlorennuaneHast »Heprusa. IloTeHuumanbHas sHeprus ynpyro aedopMHUPOBAHHOMN
npyxuHsl. [loTeHnManbpHas sHeprus Teaa BOIM3H MOBEPXHOCTH 3eMITH.

[ToreHnuaneHble ¥ HEMOTEHUUAIbHbIE CUIbl. CBs3b paOOThl HENMOTEHLHUAIBHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKON SHEPIrUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpoOHCTBA U IIPAKTUYECKOE NIPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIMCTOJIET, JBUKECHHUE PaKeT.

JleMoHcTpanuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

Ilepexos nmoTeHUUaTILHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

DKCIEpUMEHT, 1a00PaTOpHbIE paOOTHI

N3yuenune aOCOMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW SHEpPruu Teja Ha
IIpUMepe PacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyasipuasi pu3uka u TepMOIUHAMMKA.

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUUECKOU MeOPULL.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX OIIBITHOE 000CHOBAHHUE.
bpoynosckoe asuxenue. uddysus. Xapaktep ABIKEHUS U B3aUMOJICHCTBUS YAaCTHI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TNl M 00bICHEHNE CBONCTB BEILIECTBA HA OCHOBE
THX Mozenei. Macca u pazmepsl Mosekyil. KonmnuectBo BewmecTsa. [locTossHHas ABorazpo.

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

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJIPHO-KUHETHUECKON TEOPHUH
ujeanpHOro rasa. AOCONIIOTHas TemIepaTypa Kak Mepa CpelHel KHHETHYEeCKOW 3Hepruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remnepatyp KenbBuHna. ['a30Bbie 3aK0HBI. Y paBHEHUE
MenneneeBa-Knanetipona. 3akon Jlanerona. M3ompoiieccsl B uacaibHOM Tra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHHEe H30IPOIECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

JleMoHcTpanum.

OnbITHl, OKa3bIBAIOLINE AMCKPETHOE CTPOCHME BeIllecTBa, (GoTorpaguu MOJIeKyl
OpPraHMYECKHUX COECTUHEHHM.

OnpIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBUXKEHUSI.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS.

Monens, WUTIOCTpUpYIOLIas MPUPOIY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€AJIbHOTO ra3a, U30IpOLIECCHI.

DKCIEPUMEHT, JIa0OpaTOpHBIC PAOOTHI

Omnpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE H3MEpPeHHH oObema
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KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.
HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peXEHHOI0 Trasa.

Tema 2. OcHogbl mepmMoOUHAMUKU.

TepmoauHamMuueckass cucteMa. BHyTpeHHSsE SHEpPrusi TEPMOAMHAMUYECKON CUCTEMBI U
crocoObl ee u3MeHeHus. KonndyecTBo TemoTsl U pabora. BHyTpeHHs SHEprus 0lHOATOMHOIO
UJeaNbHOro ra3a. Bupl Teronepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIJIOEMKOCTh BellecTBa. KonuecTBO TEIIOTHI IIPU TEIIoNepeiaye.

[Tonstne 06 ammabatHom mnpouecce. llepBbiil 3akoH TepMoauHamMuku. IIpumeHnenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepMmoanHamuku. HeoOpaTtuMocTs nmpoiieccoB B IpUpo/Ie.

TennoBbie MammHbl. [IpUHIMITEI 1eHCTBHUS TEIUIOBBIX MamuH. [IpeoOpazoBanus sHEpruu
B TEIUIOBBIX MamuHax. KoaddunueHnt nomnesnoro aeicTBus Temiooi MamuHel. [{ukn KapHo n
ero Ko3((UIMEHT MOJIE3HOTO NeHCTBHS. JKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpoWcCTBa M MPAKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHEIO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

JlemoHcTpamuu.

V3MeHeHne BHYTpEHHEHW SHEpPIUU Tela NpPU COBEPUICHWH paOOTHI: BBUIET MPOOKU H3
OyTBUIKH O] ICHCTBUEM CIKAaTOTO BO3yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe yTeM TpeHus
(BUICOIEMOHCTpALIHS ).

W3menenue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tela Ipu TeIionepeaaye.

OmnpIT 10 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOTO JBUTATEIIS.

DKCIEpUMEHT, 1a00paTopHbIE padOThI

N3mepenue yaenbHOM TeII0EMKOCTH.

Tema 3. A2p€ZClI’I1Hbl€ COCMOAHUA eeuecnied. Da3zosvie nepexodbl.

[TapooOpa3zoBanne U KoHACHcanus. McmapeHne wu  KuneHwe. AOCONIOTHAs U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HachlmeHHbli nap. YaenpHas Temiota napooOpa3zoBaHusl.
3aBUCUMOCTEH TEMIICPATYPBI KUIICHUA OT JaBJICHUS.

Tsepmoe teno. Kpucramnuueckue u amopgHbie Tesna. AHU30TPOIMHs CBOHCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHBbIE MaTepuaybl. [lnaBieHue W Kpuctayumzanus. YaenbHas
TeruioTa miasneHus. Cyonumanus.

VYpaBHeHUE TEIJIOBOTO OaaHca.

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

JleMoHcTpanum.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenne IMpU MMOHMKCHHOM IaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habntonenne HarpeBaHus M IUIaBJIEHUS KPHUCTAJUIMYECKOro BeulecTBa. JleMoHCTpanus
KPHUCTAIJIOB.

DKCIepuMEHT, 1ab0paTOpHbBIE paOOTHI

N3mepenue OTHOCUTETHHON BIaXKHOCTH BO3/1yXa.

Pasznea 4. diekTpoauHaMuKa.

Tema 1. Dnekmpocmamuxa.

DJNIeKTpu3anus Tell. OJEeKTpUYecKud 3apsaa. JlBa BHAa DIIEKTPUUYECKUX —3apsJIOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3aps/a.

BzaumopeiictBue 3apsigoB.  3akoH Kynmona. TouedHbl  JIEKTpUYECKU  3apsii.
Onexkrpuueckoe nose. HanpsbkeHHOCTh a2nexTpuueckoro mnousd. [lpuHmun cyneprno3unuu
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JNEKTPUYECKUX MOJIEH. JINHUN HAaNPSYKEHHOCTH DIIEKTPUYECKOIO MOJIS.

PabGora cunm anekrpocraruyeckoro mois. IloreHmuman. Pa3HOCTP MOTEHIMAJIOB.
ITpOBOAHMKY U TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. JIUdIeKTprIecKas IPOHULAEMOCTb.

OnekrpoeMkocTh. KonpeHcarop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEprus
3apsHKEHHOTO KOHZIEHCATopa.

TexHnuyeckue ycTpoilcTBa M IPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHUE 3JIEKTPONPUOOPOB, KOHJAEHCATOp, KOIUPOBAJIbHBINA
anmnapar, CTpyMHBIN IIPUHTED.

JleMoHcTpanum.

Y CTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumonencTeue Had3IeKTPU30BAHHBIX TEIl.

DNEKTPUUECKOE M0JI€ 3apsyKEHHBIX TEIl.

IIpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOAAM IIJIaCTHH,
paccTosIHUA MEXy HUMU U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DOHeprus 3apsKEHHOI0 KOHAEHCaTopa.

DKCIIepUMEHT, 1a00paTopHbIe PabOThI

N3mepenue 31eKTpoeMKOCTH KOH/IEHCATOpa.

Tema 2. Ilocmosinnulil snekmpudeckuti mox. ToKu 6 paziuuHvlx cpedax. IneKkmpuiecKuil
mok. Ycnoeus cywecmeoganus snekmpuyeckoeo moxa. Hemounuxu moka. Cuna moxa.
Ilocmosannwiit mok.

Hanpsixenune. 3akon Oma aJig yyacTka Henu.

DnexTpuueckoe COIPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHHE BEILECTBA.
[TocnenoBarenpHOE, MapayielibHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[koyms-JIenia. MOIIHOCTE 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABUKYIIAS CUJla U BHYTPEHHEE CONPOTUBIIEHNE UCTOUYHUKA TOKa. 3akoH OMa 11
MOJIHOM (3aMKHYTOM) 35iekTprdeckoit enu. KopoTkoe 3ampikaHue.

DONEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METaJIJIOB OT TeMIieparypbl. CBEpXIpOBOIUMOCTb.

DneKTpuyYecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NPHUMECHAas IPOBOJUMOCTb IOJYIPOBOJHUKOB.
CaoticTBa p-n-nepexoxaa. [TomynpoBoHUKOBEIE TPUOOPHI.

DneKTpuuecKuid TOK B pacTBOpax U pacijiaBax 3JIEKTPOJMTOB. JIEKTPOJIUTHYECKAsS
JUcCoIanus. DIEKTPOIIN3.

DnexTpuueckuil Tk B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psi. MomHus.
ITma3ma.

TexHuueckue yCTpoilcTBAa M MpPaKTUYECKOE IPHUMEHEHHUE: amIepMeTp, BOJBTMETD,
peocTaT, UCTOYHUKH TOKA, HJIEKTpOHarpeBaTelbHbIe IPUOOPHI, YIEKTPOOCBETUTENbHBIE TPUOOPHI,
TEPMOMETP  CONPOTUBIICHMS, BAKyYyMHBIH  JHON, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JIMOJI, TAJIbBAaHUKA.

JleMOHCTpanuu.

W3mepenue cuiibl TOKa M HAMIPSIKEHUSL.

3aBUCHUMOCTb COINPOTHUBJICHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3Mepenune >JIeKTpOABMKYIIEH cuibl. KOpoTKoe 3aMblKaHUE TaJlbBAHUYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTh COIPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.
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HckpoBoii pa3psia 1 NpOBOJUMOCTh BO31yXa.

OZ[HOCTOpOHHSISI MMpOBOAUMOCTDL AUO/JA.

DKCrepuMeHT, 1ab0paTopHbIE pabOTHI

N3ydyeHne cMEIIaHHOTrO COEJUHEHUS PE3UCTOPOB.

W3mepenue SIEKTPOABMKYIICH CHJIBI HCTOYHMKA TOKa M €ro BHYTPEHHEro
COIIPOTUBIICHHUS.

Habmonenue snekrpomnusa.

Tema 3. Maenumnoe none. dnekmpomacHumHas UHOYKYUSL.

[TocrossHHBIE MarHuTHl. B3auMoOJelCTBUE IMOCTOSHHBIX MAarHUTOB. MarnuTHoe IOJI€.
Bekrop MaruuTHON uHAYKIMU. [[pyUHIUIT CyTIepno3uIM MarHUTHBIX ToJed. JIMHUM MarHUTHOU
uHayknuu. KapTtuHa amHui MarHUTHOW MHYKIIUU TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarnuTtHO€e noje npoBoAHUKA ¢ TOKOM. KapThHa JMHMN MHAYKIMM MarHUTHOIO ITOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuiia AMriepa, ee MOJyJIb U HalpaBJICHHUE.

Cuna JlopeHua, ee MOAylb U HampaBiieHHE. [[BUKeHHE 3apsDKEHHOM YacTULBl B
OJIHOPOJAHOM MarHuTHOM nose. Pab6ora cuiibl Jlopenna.

SBneHue HIEKTPOMArHUTHOM MWHAYKIMU. IloTOK BekTOpa MarHUTHOW WHIYKLUU.
DIEKTPOABUKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHoU uHaykuuu dapazes.

BuxpeBoe snextpuyeckoe mosie. DNEKTPOJBHKYIIAs CUjila MHAYKUUMUA B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

IIpaBuio Jlenna.

NHnykTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHuueckue yCTpoWCTBA M MPAKTHUYECKOE MPUMEHEHHE: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIU FJIEMEHTAPHBIX YACTUII, MHYKIIMOHHAS M1E€Yb.

JlemoHcTpamuu.

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TTOJISI.

B3aunmMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHne HNEKTPOMArHUTHON UHIYKITUH.

IIpasuio JleHua.

3aBUCHUMOCTD AJIEKTPOJBIDKYIICH CUIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHTYKIINH.

DKCTepUMEHT, Tab0paToOpHbIE pabOTHI.

N3yuenre MarHuTHOTO TOJIS KATYIIKH C TOKOM.

UccnenoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnepoBanue siBIEHUS 371€KTPOMarHUTHOM MHIYKIUU.

Pa3nea 5. KosieOanust 1 BOJTHBI.

Tema 1. Mexanuueckue u 21eKmpomMazHummuble KoNeOaHusl.

KonebarenbHas cucrema. CBoOogHbIe MexaHMueckue kojebaHus. ['apMoHuuUeckue
koneOanus. Ilepuon, uacrora, ammiuutyna u  (asa koneGanuil. IlpyXMHHBII MasTHUK.
MaremaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Koniebanuil. [IpeBparienue snepruu npu
TapMOHUYCCKUX KOIeOaHUsIX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJ€0aHHS B HJICATBHOM
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KoJIeOAaTeIbHOM KOHType. AHAIOrMs MEXIYy MEXaHMYECKUMH M 3JIEKTPOMArHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B UICATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaroMX KoieOaHUSIX. BBIHYKJICHHbIE MEXaHHUECKUE KOJICOaHNsI.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

Ilepemennbiii Tok. CHHYCOUIANbHBINA IIEPEMEHHBIM TOK. MOLIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. IIponsBoacTBo, mnepenada M MOTPEOICHHE IIEKTPHUECKONW SHEPTHUU.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE IEKTpodHepruu. KynpTypa wucnonap3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHnyeckue yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DJJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

JleMoHcTpanum.

HccnenoBanue napaMeTpoB KoJieOaTeIbHOM CHCTEMBI (MIPYKUHHBIA HJIM MaTeMaTHYeCKUN
MasITHHK).

Habmotenue 3aTyxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHbBIX KOJICOAHUH.

Habmotenue pe3oHanca.

CB00OIHBIE JIEKTPOMArHUTHbBIE KOJeOaHMs.

OcmworpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa U HANpPSDKEHUsT OT BPEMEHM) JUIS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpu mociae10BaTEIbHOM COEIMHEHUH PE3UCTOpa, KaTYIIKM WHIYKTUBHOCTH U
KOHJICHCATOPA.

Mosenb TMHUY 3JEKTPOIEpeIauH.

DKCIIepUMEHT, 1a00paTopHbIe PadOThI

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

HccnenoBanne mnepeMEeHHOro TOKa B IE€NM M3 IOCJIEAOBATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbLE GOJIHDL.

MexaHnueckue BOJIHbI, yclIoBuUs pacnpocTtpaneHus. [lepuos. CkopocTh pacnpocTpaHeHus
U JuiMHa BoJjHbI. [lomepeuHble M MpoAOdbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

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

DNeKTpOMarHUTHHIE BOJHBI. Y CJIOBMS M3JIy4€HHUs JIEKTPOMATrHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, v B anexkTpoMarauTHo# BosiHe. CBOWCTBA 2JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHMEe, TNpeJoMJIeHHe, noispusauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3neKTpOMarHUTHHIX BOJIH. [IpuMeHeHHne 37eKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIUIIBI paInOCBA3H U TeNeBUACHU. Pagnonokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnuyeckue ycTpoicTBa M MPAKTHUUECKOE MPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuONpPUEMHUK, TEIEBH30pD,
anTeHHa, Tenedon, CBU-meyn.

JleMoHcTpanum.

OO6pa3oBaHue U pacrpoOCTpaHEHHE OMEPEYHBIX U MPOOIBHBIX BOJIH.

Koneburomeecs Teno Kak HCTOYHUK 3BYKa.

HaGntoneHnue oTpaxeHus U MpeaoMIIeHU MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.
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HaGmronenne cBS3M TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW W YacTOTOM
KoJie0aHui.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX BOJIH:  OTPaKEHHE, MPEIOMIICHUE,
noJsipu3aus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa.

I'eomerprueckas ontuka. [IpsmonnHeiHOE pacIpOCTPAaHEHNE CBETA B OTHOPOJHOU Cpee.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

Otpaxxenue cBera. 3akoHbI oTpaxkeHMs cBera. [locTpoeHue HM300pakeHU B IMJIOCKOM
3epKae.

[Ipenomiienne cBeTa. 3akoHBI MpeloMIEHHS cBeTa. AOCOMIOTHBIA TMOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. IIpeaenbHbIl yron IMOJIHOIO BHYTPEHHETO
OTpaKCHHUS.

Hucniepcus csera. ClioxxHbIN coctaB Oenoro cera. L{Ber.

CoOuparome u pacceuBaronive JMH3bl. ToHKkas nuH3a. DOKYyCHOE pacCTOsHHE H
ONTHYECKasl CHJia TOHKOM JMUH3BL. [locTpoeHue n3o0pakeHuil B COOMPAIOIINX U PAaCCEUBAIOIINX
nuH3ax. PopMysia TOHKOH JIMH3BL. Y BEJINYEHUE, JaBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. MHrepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNST MAKCHMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHONW KapTUHE OT IBYX CHH(pa3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpaknuoHHas pemierka. YClIoBHE HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M IpaKTUYECKOE NPHUMEHEHME: OYKM, Jymna, (oroammapart,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs ONTUKA, 1U(paKnOHHAs PEILIETKa,
HOJIIPOU .

JleMoHcTpanuu.

[IpsimonuHEiHOE pacHpOCTpaHEHUE, OTPAXEHHE U IIpesloMileHHe cBerta. Onrtuueckue
puOOopBI.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moenb cBeToBoa.

HccnenoBanue cBONCTB N300paXKeHH B TMH3AX.

Monenn MUKpOCKOIa, TEIECKOIA.

HabGmronenue unrepdepeHiuu ceera.

Habmtonenune nugpaxkuuu cera.

HabGmronenue qucnepcun certa.

IlosydeHune ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKLIOHHON PELIETKH.

HaGmtoneHue nonsipusaiuu cBeTa.

DKCIepuMEHT, 1ab0paToOpHbIe pabOTHI

N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300paXKeHH B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Paznen 6. OcHOBBI ciennAJIbHOM TEOPUHM OTHOCUTEIbHOCTH.

['panuibl MPUMEHUMOCTH KiaccMueckol mexaHuku. llocTymarsl crnenunaibHOW TEOpUH
OTHOCHUTEIIFHOCTH: HWHBAapPHAHTHOCTh MOMYJSI CKOPOCTH CBE€Ta B BaKyyMme, MPUHIUI
OTHOCHUTEJIBHOCTH DHHIITEHHA.

OTHOCHTENBHOCTH OAHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl € PHEPTUEH U UMITYJIbCOM PESITABUCTCKOM YaCTHUIIbI. DHEPTHS TIOKOSI.
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Pasznea 7. KBanToBas pusuka.

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®dotonbl. Popmyna [liranka cBsi3u 3Heprun GOTOHA C €r0 YACTOTONH. DHEPTHUS U UMITYJIbC
doroHa.

OtkpbiTne u ucciaenoBanue Goroaddexra. Onbitel  A.I.  CroneToBa. 3aKOHBI
dororddekra. YpaBuenue Diinmreitna s porodrddexra. "Kpacnas rpanuna” Gporosaddexra.

JaBnenue cera. Onwitel [1.H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuyeckue ycCTpoiicTBa M IMpaKkTUYECKOe MpUMEHEHue: (HOTO3IeMEHT, (OTOAATUHK,
CoOJTHEYHast OaTapesi, CBETOUO/I.

JleMoHcTpanum.

D013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma.

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro-yactun. Ilnanerapnas
monenb atoMa. [locrynarer bopa. U3nyuenue u normioiieHne GOTOHOB MPH MEpPEXoje aToMa ¢
OJIHOTO YPOBHS 3HEpIruu Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

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

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.

TexHuueckue ycTpoilcTBa W MPAKTUUECKOE MPUMEHEHHE: CHEKTpaJbHBIM aHaln3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

JlemoHcTpamnuu.

Monens onbita Pesepdopra.

OrnpezeneHne JIMHBI BOJIHBI Jla3epa.

Habnronenue muHeyaThIX CIEKTPOB U3ITyICHHUS.

Jlazep.

DKCIepuMEHT, 1ab0paTopHbIE pabOTHI.

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe s0po.

OKCIIEpUMEHTBI,  JOKa3bIBalOUIME  CIOXKHOCTh  cTpoeHus  sjapa.  OTKpbITHE
panuoakTuBHOCTU. OnBITH Pezepdopna mo onpeeneHnio cocTaBa pagioakTUBHOTO U3ITy4eHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paJuoakTUBHOCTH Ha KUBbIE OPraHU3MBbI.

OTkpbITHE TPOTOHA U HeliTpoHa. HyknonHas moaens sapa ['eiisenOepra-MBanenko. 3apsn
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacnan. DIeKTpOHHBIN M MO3UTPOHHBIN OeTa-pacnal. ['aMmma-uznyueHue. 3akoH
PaaMOaKTUBHOIO pacnaza.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.

AnepHsle peakuuu. JleneHne U CUHTE3 SAeEp.

Snepubiii peaktop. Tepmosinepusiii cunre3. IIpobimembl M NEpCHEKTHBBI  AIEpHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKHU.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOCHHUS U PETUCTPALIUH SJIEMEHTapHBIX YacTHUII.

OyHaamMeHTaabHble B3auMoeiicTBus. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.

TexHudeckue yCcTpONCTBA M MPAKTUYECKOE NPUMEHEHME: JO3UMETpP, KaMmepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.

JleMoHcTpanuu.

CueTurK HOHU3UPYIOLIUX YaCTHII.

DKCIIepUMEHT, J1a0opaTopHbIe padOoThI
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HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3zpnes 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKH.

Oranel pa3BUTUs acTpoHOMMH. IIpuknagHOoe ©  MHUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHUH.

Bun 3Be3anoro neba. Co3Besnus, ApKkue 3BE31bl, IIAHETHI, UX BUAUMOE JBH)KEHHE.

Conneynas cucrtema.

Connue. ConneuHass akTUBHOCTh. McTounuk sHeprum ConHLIA M 3Be3A. 3BE3[bl, UX
OCHOBHBIE€ XapaKTEPUCTUKHU. [[uarpaMmma "crieKTpaibHbIN KJIacC - CBETUMOCTB'". 3BE€3/1bl TJIAaBHOM
[IOCJIEI0BATEIbHOCTU. ~ 3aBUCUMOCTh  "Macca -  CBETMMOCTH" Uil  3Be€3J  I[JIaBHOMU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3Be3l. COBpPEMEHHbIE MPEACTABICHUS O
IIPOUCXOXKACHNUHU U 3BotoLMu CoJlHLA U 3B€3]1. DTalbl )KU3HU 3BE31.

Muneunsiit [1yTh - Hamia ["anaktuka. [Tonoxenue u auxkenne Connna B ['anaktuke. Tumnst
ranakTuk. Pagnoranaktuku u kBazapbl. YepHbie JbIPHI B sAPax TalaKTHK.

Bcenennas. Pacumpenue Bceenennoii. 3akoH Xa06ma. Pasberanue ramaktuk. Teopwust
bonbuioro B3psiBa. PennkroBoe u3imyyeHue.

MacmrabHas ctpyktypa Beenennoil. MetaranakTuka.

Hepeennslie npo6iieMbl aCTPOHOMUM.

HaOmroneunus.

Habnronenust HEBOOPY>KEHHBIM TJ1a30M C UCTIOIH30BAHUEM KOMITBIOTEPHBIX MPUIOKESHUH
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noymapus U sipkue 3Be3/1bl.

Ha6monenus B Teneckon JlyHsl, mnaner, Mneunoro [ytu.

Obobwarowee nosmopetrue.

Ponb ¢usuku W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECCKOW, COLUMAIBHOU W
3TUYECKOH chepax AeaTeTbHOCTH YeIOBEKa, POJIb K MECTO (PU3UKU M ACTPOHOMUU B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (pu3myeckod Teopuu B (OPMHPOBAHWUHU MPEICTABICHHHA O
buznyeckoil KapTUHE MHUpPa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUN O IPUPOJIE.

4. OFBEM YYEBHOI'O ITIPEJMETA U BUJIbl YYEBHOM PABOTHI

Buj yueOHoit padoThI O0bem B yacax

O0beM yueOHOT0 mpeaMeTa 68

B TOM YHUCJIC:

OcHoBHOE COJCPpIKaHHUC:

- VYpok 42
— JlaGopartopHbie 3aHATHS 14
— IlpakTudeckue 3aHATHS 6

[TpodeccnonanbHO-OpUEHTHPOBAHHOE COZIEpKaHUE (Co/lepiKaHne
MPUKJIIAHBIX MOAYJEH):
- VYpok

— JlabopatopHble 3aHATHS

— IlpakTnueckue 3aHATHS

CamocTosTenbHas paboTa (Bcero)

Ol O NI DN

IIpome:xxyTouHas arrecrauus B popMme 1uppepeHHaILHOTO
3ayera
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5. TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O ITPEJMETA ®U3UKA (FA3OBbI YPOBEHbD)
Ne Hauvenosanue 06 Conep:xanue yueO0HOro MaTepraja H pOpMbl OPraHU3aALMH JeATeJbHOCTH
/i pm;’fs'gg:ol;owM qa:(fr o0yyarommuxcsi OcHOBHbIE BH/IbI AeSITEJTbHOCTH 00Y4aIOLIUXCS
npeaMera

Pa3nes 1. Hayunblii MeToJ MO3HAHMS NPHPOABI

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

Mupa. Ponb SKCHEpHMEHTa M TEOpUH B Ipoliecce MO3HAHWS NPUPOJBL. | TO3HAHMS OKPYKAIOLIET0 MHUpA.
OKCIIepUMEHT B (QU3HKE. OOcyXneHne TpaHWIl MPUMEHUMOCTH (PH3MYECKNX 3aKOHOB U
MopnenupoBanne (U3NYSCKHX SBICHWA W mpoueccoB. HayduHele | Teopuil. PabGora B rpymnme mo moAroToBKe KOPOTKUX COOOLICHHH 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 GOPMHUPOBAHUH COBPEMEHHON HAYYHOW KApTHHBI | MPHOOPOB, KOMITBIOTEPHBIX JaTYUKOB.
MHpa, B IPAKTUUECKOU JIEATEIbHOCTH JIIOCH. OcBOEHHUE OCHOBHBIX PUEMOB pabOoTHI ¢ 1U(POBOIT TabopaTopuei
JlemoHCTpanuu. 1o ¢u3mkKe
AHanoroBble 1 OU(POBBIC M3MEPHUTEIbHBIC HMPHOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3nes 2. Mexanuka

2.1 | Kunemaruka 2 Ypox

2. | Mexanuuyeckoe  jaBwkeHune.  OTHOCHTENBHOCTH  MexaHmueckoro | IIpoBemeHHe SKCIIEPUMEHTA: H3YUCHUE HEPABHOMEPHOTO

nerxkeHus. Cuctema otcueta. TpaekTopus.

[Tepemerienue, CKOPOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) H
YCKOpEHUE MaTepHalbHOM TOYKM, WX MPOSKIMH HAa OCH CHCTEMBI
koopauHaT. CroskeHre epeMelIeHI U CI0KEHHE CKOPOCTEH.
PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJIMHEITHOE [BHKeHUE. [ paduku
3aBUCUMOCTH KOOpPIMHAT, CKOPOCTH, YCKOPEHMsI, IYTH U NEepeMeleHus
MaTepHaJbHOM TOUKH OT BpEMEHHU.

CBoOonmHOE maieHNe. Y CKOPeHHEe CBOOOIHOTO MaICHUSI.

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

TexHuueckue yCTpONCTBA M MPAKTHUECKOE MPUMEHEHHE: CIHIOMET),
JIBUKEHHE CHAPSIIOB, IIETHbIE K PEMEHHBIE TIepeaayn.

JemMoHcTpanuu.

Mogenb CHCTEMBI 0TCYECTA,
XapaKTEPUCTHUK JBHXKEHUSL.
[IpeoOpa3oBaHue MBUKEHUH C UCTIONB30BAaHHEM MPOCTHIX MEXaHH3MOB.

WILTIOCTpaIus KHHCMAaTHYCCKUX

JIBHDKEHUSI C IEITBI0 OTIPE/IeNICHISI MTHOBEHHOM CKOPOCTH;
HCCIIeIOBAaHUE COOTHOUICHHUS MEXY MyTAMH, MPOIICHHBIMH
TEJIOM 3a IT0CTIeI0BAaTeNbHbBIE PABHBIE IPOMEKYTKH BPpEMEHH IIPH
PaBHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHOW CKOPOCThIO, PaBHOM
HYJIIO; M3y4YEeHUE IBIKCHHUS IIapHUKa B BA3KOM KUAKOCTH;
W3yUYCHHE JBIDKEHIS Tela, OPOIIEHHOTO 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 pacu€THbIX 3a/1a4 ¢ SIBHO 3aJaHHON (HU3NYeCKON
MOJIENBIO C MCIIOB30BAHNEM OCHOBHBIX (POPMYIT KWHEMATHKH.
[TocTpoenne n aHanm3 rpadUKOB 3aBUCUMOCTEN KHHEMATHUECKHIX
BEJIMYHMH OT BPEMEHH JUIsI PABHOMEPHOT'O M PABHOYCKOPEHHOTO
MPSMOJIMHEWHOTO JBKEHHS.

Pacnio3HaBanme pn3NIECKUX SABICHUN B yICOHBIX OMBITAX U
OKpY’Karollel *KU3HU: PABHOMEPHOE U PABHOYCKOPEHHOE
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[Tanenne 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
¢bI3UIeCKNX BEIMYUH: KOOPJAWHATA, ITyTh, IEPEMEIICHIE,
CKOPOCTb, ycKopeHHe. PaboTa B rpynmax npu IiIaHUPOBAHUH,
MPOBEICHUH U HHTEPIIPETALNH PE3YJIBTATOB OIBITOB U aHAIN3E
JIOTIOJTHUTENBHBIX UICTOYHUKOB HH(OpMAIINH 110 TEME

2.2

JlnHamuka.

212

Ypok

3.

[Ipunuun otHocutensHocTH ["anunes. [lepBriil 3akon HeroToHA.
HHuepuuanbHble CHCTEMBI OTCYETA.

Macca Tena. Cwa. [IpuHimn cyneprio3unuu cuil. Bropoii 3akoH
Herotona nins marepuansHoit Touku. Tperuii 3akod HeroToHa aiis
MaTepHaIbHBIX TOYCK.

3aKkoH BceMUpHOTo TAroTeHus. Cuna tsxectu. [lepBast kocMuueckast
CKOPOCTb.

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

Tpenue. Buasl Tperus (okost, CKOIbXEHUs, kaueHus). Cuia TpeHus.
Cyxoe Tpenne. Cuna TpeHHsI CKOJIbXKEHUS U CUJIA TPEHHS MOKOSI.
Koappunnent tpenust. Cuita conpoTHBICHUS IIPU IBIDKCHUH Tella B
JKHMJKOCTHU I rase.

[MocTynarensHOE U BpamaTesIbHOE JBIKEHNE a0COIIOTHO TBEPIOTO TEa.
MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [lnedo cunsl. Ycnosus
paBHOBECHS TBEPJOTO TeNA.

TexHuueckue yCTpoUCTBa U IPAKTUUECKOE IPUMEHEHHE: TIOIIUITHUKH,
JIBIDKEHHE NCKYCCTBEHHBIX CITyTHHKOB.

JemMoHcTpanmu.

SIBneHue nHepuun.

CpaBHEHHE MacC B3aMMOACHCTBYIOIINX TeJ.

Bropoii 3akoH HeroTona.

3aBUCHMOCTbH CHJIBI YIPYTOCTH OT Je(hOpMaIiH.

M3mepenue cui.

CrnoxeHue cui.

HesecoMocts. Bec Tena npu yckOpeHHOM MObEME U NTAJACHUU.
CpaBHEHHUE CHIJ TPEHUS MOKOS, KAUEHUS M CKOJIbXKECHUSI.

YcoBus paBHOBECHS TBEPOTO Tena. Busl paBHOBeCHS.

CpaBHEeHHE Macc B3aUMO/IEHCTBYIOMNX TEII.

W3y4yenue 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Ae(OpMaIi;
CpaBHEHHE CHJI TPEHHUS ITOKOs, KAUEHUS U CKOJIBKEHUSL.
OOmbsicHeHne HeBecoMocTH. [IpoBeneHne 3KkcrepuMeHTa:
HCCIIE0BaHKE 3aBUCHMOCTH CHII YIIPYTOCTH, BOSHUKAIONINX B
NpY>KHHE M PE3UHOBOM 00paslie, OT UX JAepopMaluu; H3yueHHne
JIBIDKEHUS OpyCKa 110 HAaKIIOHHOH IJIOCKOCTH; HCCIICOBAHUE
YCIIOBHI pPaBHOBECHS TBEPAOIO TeNa, MMEIOLIETO OCh BPALICHHUSI.
OO0BsacHeHHEe 0COOCHHOCTEN paBHOMEPHOTO U PABHOYCKOPEHHOTO
NPSMOJIMHEWHOTO IBMKEHUS!, CBOOOIHOTO MaJACHUS TEJ, ABHKECHUS
O OKPY’KHOCTH Ha OCHOBE 3aKOHOB HbI0TOHA, 3aKOHA BCEMUPHOTO
TATOTECHUS.

OO0BsACHEHHE OCHOBHBIX NIPUHIUIIOB ACHCTBUS MOALUIMITHUKOB U UX
MPAaKTUYECKOTO MPUMEHEHHS.

OOBsIcCHEHNE IBIKEHNS HCKYCCTBEHHBIX CITyTHHKOB.

Pemenue pacu€THBIX 33134 ¢ SIBHO 3aaHHOW (DHU3NIECKOI
MOJIENIBIO C HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U (hOPMYI
JUHAMUKH.

Pacnio3HaBanme (GpU3NIECKUX ABJICHUN B yIEOHBIX OMBITAX U
OKpYXKAroIIeH )KU3HU: WHEPIIUS, B3aUMOJCHCTBHE TeNl. AHAIN3
(u3UUeCKUX MPOIECCOB U SBJICHUH C UCTIOIb30BaHUEM 3aKOHOB U
IIPUHLIMIIOB: 3aKOH BceMupHoro tarorenus, I, II u I1I 3akonst
HeroToHa, MPUHIUIT CYyNIEPIO3UIIH CHII, TPUHIIAI
PaBHONPABHOCTH MHEPLUANBHBIX CUCTEM OTCYETA

JIab

OpaTOpHBIE 3aHATHS

W3yueHne HepaBHOMEPHOT'O IBUXKEHUS C LENBIO ONPEEICHUS
MTHOBEHHOI CKOPOCTH.

HccnenoBanne cOOTHOMIEHUS MEXIY ITyTSMH, IPOH/ICHHBIMU TEJIOM 32
TI0CJIE/I0BATENILHBIE PaBHBIE TPOMEXYTKH BPEMEHH ITPH
PaBHOYCKOPEHHOM ABIDKCHUH C HAYaJIbHOH CKOPOCTHIO, PABHOM HYJIIO.
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M3ydeHne NBMKEHUS 1IapyKa B BA3KOW KHUIKOCTH.

W3y4yeHne aBMKEeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Wzydenne nBmkeHNs OpycKa 1Mo HaKJIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINX B MIPY)KUHE
1 pe3WHOBOM 00pasIie, oT uX AehopMarivy.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOIO TENA, UMEIOIIETO OCh
BpalllCHUS.

2.3

3aKOHBI COXpaHCHUA
B MCXAaHUKC.

21212

Ypok

5.

Nmmynsc MaTepHanbHON TOUYKHU (Tena), CHCTEMBI MaTEPHUABHBIX TOYEK.
Wmmynsc cuimbl M M3MEHEHHE HMITyNbCa Tela. 3aKOH COXPaHEHUS
HMIynbca. PeakTHBHOE OBHKEHHE.

Pabota cuibl. MOIHOCTE CHITBL.

Kunernueckas sHeprusi marepuaibHoil Touku. Teopema 00 n3aMeHeHHH
KUHETHYECKOH 3HEPTUU.

IlorennuansHas  sHeprusa.  lloTeHumanbHas  3HEpPrus  YIpyro
nedopmupoBaHHOl TNpyKUHBL [loTeHIManbHas Heprusi Teida BONW3U
MIOBEPXHOCTH 3eMIIN.

[MoTeHmmansHple W HEMOTEHIManbHble  cuiabl. CBsi3p  paboOTHI
HEMOTEHIHANBHBIX CUJI C U3MEHEHUEM MEXaHHMYECKON SHEPTHH CHCTEMBI
TeN. 3aKOH COXPaHEHHs] MEXaHUYECKOW DHEPTUU.

VYnpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHU4YECKUE yCTPOICTBA U MPAKTUIECKOE IPUMEHEHHE: BOIOMET, KOIED,
MPY>KUHHBIN IUCTOJET, IBUKECHUE PAKET.

JemMoHcTpanuu.

3aKOH COXpaHEHUS UMITyJIbCA.

PeaxTuBHOE ABUKEHUE.

Ilepexox MOTEHIMAIBHOMN SHEPTHH B KHHETUIECKYIO M 0OpaTHO.

[TpoBenenune sKCIEpUMEHTA: U3ydIEeHHE a0COIIOTHO HEYIIPYTOTO
yZAapa C IOMOILBIO JBYX OJAMHAKOBBIX HUTSAHBIX MasTHUKOB;
UCCIeJOBaHNE CBS3U pabOThI CHIIBI C HI3MEHEHHEM MEXaHNYeCKOU
SHEPIUU Tela Ha MPHMEPE PACTSKEHUS PE3UHOBOTO KIyTa.
OreHKa aOCOMIOTHBIX ¥ OTHOCHTEIBHBIX ITOIPEITHOCTEH
n3MepeHuit GU3NUECKUX BEIUYMH.

Pemenne pacuéTHbIX 3a/1a4 C SBHO 3aJaHHON (pHU3NIecKOn
MOJIETIBIO C HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M ()OPMYIT
JIUHAMUKHU U 3aKOHOB COXPaHEHHUS.

Pemenne kauecTBEHHBIX 3a7a4 ¢ OIOPOI HA U3YUYCHHBIE B pa3/ieie
«MexaHnKa 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECcKHe SBICHHUS.
OnycaHne MEXaHNYECKOTO JBUKEHUS C UCTIONBb30BaHUEM
(bU3MYEeCKUX BEIUUUH: UMITYJIbC TeJa, KHHETHYECKasi SHePrusl,
MOTEeHIMAIbHAS SHEPT U, MEXaHWIecKast padoTa, MeXxaHHYecKast
MOIIHOCTh. AHAIN3 (PU3MYECKUX IPOLIECCOB U SABICHUH C
HCIOJIb30BaHUEM 3aKOHA COXPAHEHUSI MEXaHUYECKOM dHEPruy,
3aKOHA COXpaHeHUus uMIyibca. OObsICHEHNE OCHOBHBIX
MPHUHIUIOB ACHCTBHS U NPAKTHUECKOTO IPUMEHEHUS TEXHHUECKHUX
YCTPOMICTB, TAKUX KaK: BOJOMET, KONEDP, NPY>KUHHBIN ITUCTOJIET.
OOBsACHEHHE IBWKXEHHUS PAKET C OTIOPOil Ha H3y4YEeHHBIE
¢du3uIecKne BeININHBI U 3aKOHBI MEXAHUKH.

Hcnonbp30BaHKMe P HOATOTOBKE COOOIIEHUH O IPUMEHEHNH
3aKOHOB MEXaHUKH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA
JUI IOUCKA, CTPYKTYpPUPOBAHNUS, HHTEPIPETALUY U NIPEICTABICHUS
nHpopManuy, KpUTHYECKNI aHaIM3 MOIyJaeMoi HH(opManuu
[IpoBenenne KOCBEHHBIX U3MEPEHU, UCCIIEIOBAHUN
3aBHCHMOCTEH (PU3WYECKIX BEJIMYHH, MPOBEPKA MPET0KEHHBIX
TUIIOTES

JlaGopaTopHbIe 3aHATHS
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W3ydenne abCOMIOTHO HEYNPYTOTroO yaapa C IIOMOIIBIO IBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

IIpakTuueckue 3aHATHL

7.

Wccnenosath cBsi3u pa60TI>I CHJIBI C ©BMEHEHHEM MEXaHUUYECKOM OHEPrumn
TECJila Ha MPUMEPE PACTKCHUS PE3UHOBOIO KI'yTa.

Pa3nes 3. MoJsiekyasipHasi pM3MKa M1 TEPMOIUHAMHUKA
3.1 | OcHoBBI 2 Ypoxk

MOJICKY ISIpHO- 8. | OcHOBHBIE MOJOXKEHUS MOJEKYJIAPHO-KHHETHIECKOM TeopHH M WX | IIpoBemeHMe DKCIIEPUMEHTA: OIPEACTICHIE MAacChl BO3IyXa B

KMHETHICCKOU omnbITHOE 00OCHOBaHKE. bpoyHosckoe asmkenne. Jnddysus. Xapakrep | kinaccHOM KOMHATE Ha OCHOBE U3MEPEHHI 00bEMA KOMHATEL,

Tcopun JIBWKEHUST W B3AUMOJEHCTBHS HYACTHIl BEmeCTBA. MOJENH CTPOCHHUS | naplieHHs H TEMIEPATyphl BO3LYXa B HEI; HCCIEI0BAHNUE
ra3oB, KUJIKOCTEH M TBEPABIX TeI U OOBSCHEHUE CBOMCTB BEILECTBA HA | 34pHCHMOCTH MEXTy TTapaMETPaMH COCTOSIHHS Pa3peKEeHHOTO rasa.
OCHOBE OSTHX Mojeneid. Macca u pasmepel MOjeKyl. KommuecTBO | (ienxa aGeomoTHBIX 1 OTHOCHTEIBHBIX norpetHocTeii
Bemectsa. [loctosnHas Asorazpo. HU3MEpeHUi PU3MYCCKIX BETUYMH.
TennmoBoe paBHOBecue. Temneparypa u ee wusMepenue. Illkana . .

OO6bsCHEHNE OCHOBHBIX MIPUHITUIIOB JEHCTBHI TEpPMOMETpa U
teMneparyp Llenscus. 6 X 6
apoOMeTpa M YCIOBHM HX 6€30MaCHOTO MCIIOB30BaHHUS B
Mogenb ngeanbHoro rasa. OCHOBHOE ypaBHEHWE MONEKYNAPHO- P pany
KMHETUYEeCKON  TeopuW  umaeanbHoro  rasa.  A6conioTHas | TOBCCAHCBHOM KISHH. 3
TemnepaTypa kak Mepa CpeaHel KMHETUYECKO SHEPrV TENNoBoro | [ acrosHaBatue QU3MYECKUX ABICHUH B YIEOHBIX ONbITAX H
OBWXeHua 4vacTtuy rasa. llkama temneparyp KenbBuna. ["azoBpie | OKPYKArOMICH JKM3HH. n¢dysus, OpOYHOBCKOE IABHKCHHE.
3aKOHbl. YpaBHeHHe MeHnaeneeBa-Knaneiipona. 3akoH JlanbToHa. Onucanue TEMIOBBIX SBJICHUH C UCTIONb30BAHNEM (U3HYECKHX
W3omnpoueccel B HAeaIbHOM I'a3e ¢ MOCTOSHHBIM KOJIMUYECTBOM BEIIECTBA. | BEJUYMH: JaBJICHUE ra3a, TEMIIEPATypa, CPEIHAA KHHETHIEeCKast
I'paduyeckoe TpeAcTaBICHHE H30IPOLECCOB: HM30TEPMa, H30XO0pPa, | SHEPTHUsS XA0THUIECKOTO JABMKEHHUS MOJIEKYII, CPEIHEKBAPATHIHAS
nzo0apa. CKOPOCTBL MOJICKYJI.
Texuuyeckne yCTpOWCTBAa M NPAKTHYECKOE NPUMEHEHHE: TEPMOMET, | Apamn3 GU3NUECKHX MPOLECCOB U ABJICHHI C HCIIOMB30BAHHEM
Gapomerp. MKT, ra30BbIX 3aKOHOB, CBSI3H CPEIHEN KUHETHYECKON SHEPTUM
geMOHCTpaHHH' TETIOBOTO JIBIKEHHS MOJIEKYII C a0COIOTHOM TeMITEpaTypoii.
TIBIThI Ka3bIB nu HCKPETH! T HHEC B TB TOT 15048 . o o
» IOKa3BIBAIOIINC INCKPE cze CTpPOCHHC BCIICCTBA, (bo orp a(b Pemienne pacy€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOM q)nsmquKon
MOJIEKYJT OPraHHIECKUX COCTUHCHHIA. .
. MOJIENIBIO C UCITOJIB30BAHUEM OCHOBHBIX MojiokeHnit MKT,
OnbIThI 110 AUGPY3UH KUIKOCTEH U Ta30B. .
3aKOHOB U (POPMYJT MOJIEKYIIPHON (QUIHMKH.
Moens GpOyHOBCKOTO JIBHKEHHSL.
Mopiexs ombita LTepHa. Pa6oTa B rpymmax npu miaHuPOBaHWH, TIPOBEICHUH 1
OHBITBI, JIOKa3bIBAIOIIUE CYIIIECTBOBAHHUE MEKMOJIEKYIISIPHOTO HUHTEPIIPETALINU PE3YJIBTATOB ONBITOB U aHAJIN3E JOMOJIHUTCIIbHBIX
B3aMMOJIEICTBUSI. HCTOYHHMKOB HH(OpPMALNH 110 TEME
Monenb, WILTIOCTPUPYIOLIAs IPUPOAY JaBJICHHS ra3a Ha CTeHKU COCyHa.
OmbIThl, WUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSHHS HACaJbHOTIO Tasa,
H30TPOIIECCHI.
3.2 | TepmoauHamuKa. 2 Ypok
TemnoBbIe MAITHHEL. 9. | TepMoauHAMUYECKAS cucTeMa. BHyTpeHH:Is sneprusi | IIpoBeleHue IKCIIepUMEHTA: U3MEPEHHUE YETIbHOM TeI0EMKOCTH

TePMOANHAMHYECKONH CHCTEMBI M CIIOCOOBI ee m3MeHeHHs. KommuecTBo

BerrecTBa. OIeHKa aOCONIOTHBIX M OTHOCHTENIFHBIX ITOTPEITHOCTEN
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TETIOTHl U paboTa. BHyTpeHHSAA 3Heprus OAHOATOMHOIO HJEAIBHOTO
raza. Bugp! Tenonepenaun: TEIUIONPOBOJHOCTh, KOHBEKIIHS, H3ITyICHHE.
VYienpHas TEIUIOEMKOCTh BemlecTBa. KonmW4ecTBO TEmIOTHI MpHU
TerIonepeiaye.

[onsatne 06 ammabatHOM mporecce. IlepBrIii 3aKOH TEPMOIUHAMHUKH.
[IpumeHeHne TEpPBOTO 3aKOHA TEPMOAWHAMHUKH K H30IPOIECCAM.
I'padmueckast naTEpIpETays pabOTHI rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMOoCTh MPOLECCOB B IPUPO/IE.
TemnoBsle MammHbl.  [IpUHOMOBI  JEHCTBHS — TEIUIOBBIX  MAIIUH.
[IpeoOpa3oBaHusi »HEpruM B TEIUIOBHIX MamunHax. Kospouuuenr
NoJjie3Horo JedicTBus TemoBoi MammHbel. llukn KapHo wu  ero
KOX(QUIHEHT TMOJE3HOTO JEHCTBHA. OKOJOTHYECKHE IPOOIEMBI
TETIOPHEPTETHUKH.

TexHn4yeckue yCTpoiicTBa M IPAKTUYECKOE IPUMEHCHHE: IBHIATENh
BHYTPEHHETO CrOpaHusl, OBITOBON XOJIOAMIBHHK, KOHAUIIHOHED.
JemMoHcTpauuy.

V3meHeHne BHYTpEHHEH HEPTHH TeJa NIPHU COBEPLICHUH pabOTHI: BBUIET
poOKH 13 OYTHIJIKH 101 AEHCTBUEM CKATOTO BO3/yXa, HarpeBanue 3hupa
B JIATYHHOW TpYOKe IMyTeM TpeHUs! (BUIEOIEMOHCTPALIHS).
V3MeHeHne  BHYTpeHHEHl  3Heprum  (TeMIeparypsl)
TeruIonepeaye.

OnpIT M0 aanabaTHOMY PACIIMPEHUIO BO3AyXa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Mogemn mapoBoit  TYpOWHBL,
PEaKTUBHOTO JABHIATEIIS.

Telna  IpU

ABUTATCIAA BHYTPEHHEI0  CropaHus,

n3MepeHni (PU3NUECKUX BENUIHH.

Wzydenne moneneli mapoBoil TypOHUHEI, IBUTATENSI BHYTPEHHETO
CrOpaHusl, PEaKTUBHOTO JBUraTeIs.

OObsicHeHNE TPUHIIMIIOB ICHCTBUS U YCIIOBHI 6€3011acHOTO
UCTIONIb30BaHMSA B IIOBCEAHEBHOM KU3HHU JBUrAaTENs BHYTPECHHETO
CropaHusi, 6bITOBOTO XOJIOAUIBHUKA, KOHIUIIMOHEepa. Onucanue
CBOMCTB T€J U TEIIOBBIX SBJICHUH C NCTIOJIb30BaHHEM (PU3NIECKUX
BEJINYMH: JaBICHUE T'a3a, TEMIIEPaTypa, KOJINIECTBO TETIIOTHI,
BHYTPEHHSS dHEPTrus, paboTa raza. Pemenne pacuéTHRIX 3a1ad C
SIBHO 33/IaHHOH (PM3MYECKOH MOJIETIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (popMyI1 MOJIEKYJISIPHON (QU3NKH U
TEPMOJMHAMUKH.

PemeHne kaueCTBEHHBIX 3a/1a4 C OTIOPOH Ha M3yUEHHEIE B pa3zene
«MosekysipHast GU3UKa U TEPMOJUHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NUECKHE SIBICHNUS.

Pabota B rpynnax npu aHann3e JOMOJIHUTEIbHBIX HCTOUHHKOB
nHpopmanuu o Teme

3.3

ArperaTHble
COCTOSIHUS
BelecTBa. PazoBble
MIEPEXOabI.

2/2

Ypok

10.

IMapoobpa3oBaHue u KoHAeHCanus. McnapeHue u KumneHue. AOCOMOTHAS
U OTHOCHUTENIbHAs BIAXHOCTh Bo3nyxa. HaceluieHHbIl nap. YnaenbHas
TEMJ0Ta MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUIEHHUS OT
JIaBIICHHUS.

Teepmoe temo. Kpucrammmueckue u amop¢HBIe Tenma. AHHU3O0TPOITHSL
cBOMCTB KpucTawioB. JKunkne kpucramibl. COBpeMEHHBIE MaTepHAaIbL.
[lmaBnerre ¥ KpUCTALTU3AIWsL. YJeNbHAs TEIUIOTa IUIABJICHUS.
CyOnmumarust.

YpaBHeHMEe TEIUIOBOTO OanaHca.

TexHuueckrue yCTpOWCTBA M MPAKTUIECKOE MPUMEHEHHE: TUTPOMETP U
TICUXPOMETP, KaJOPUMETP, TEXHOJOTHU TIOMYyYEHUS COBpPEMEHHBIX
MaTepHuaoB, B TOM YHCJIe HAHOMAaTEpHUAIOB, 1 HAHOTEXHOJIOTHH.
JemMoHcTpanuu.

CBo#icTBa HACHIIIICHHBIX MAPOB.

Kunenue npu moHM>KEHHOM J1aBJICHHUH.

IIpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE OTHOCUTEIILHOMN
BII2XKHOCTH BO3/tyxa. OneHKa aOCOMIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTEH n3MepeHnit PU3NUECKUX BEITHIHH.

W3ydenue cBOMCTB HACHIIEHHBIX IIAPOB, CIOCOOOB N3MEPEHUS
BIIAXKHOCTHU

HaOmonenne kumneHus Mpy MOHMKXEHHOM JJaBJICHUH, HAIPEBaHUS U
TUTABJIEHUS] KPUCTAJIITMYECKOTO BEILECTBA.

OO0BsicCHEHNE IPHHIMIIOB ACHCTBUS U yCIOBHI 0€301IacHOro
UCTIONB30BaHUs B IOBCEJHEBHOM KU3HU FUTPOMETPA,
HNCUXPOMETPa, KajopuMeTpa. M3ydeHue TeXHOJIOruil MoTyYeHHs
COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCIIE HAHOMATEPUAJIOB.
Pemenne pacy€THBIX 3a/1a4 C SIBHO 3aJlaHHOW (PM3HUIECKON
MO/IETIBIO C HCIIOJIb30BAHNEM YPaBHEHUs TEIJIOBOTO OaslaHca.
Pelienue kauecTBEHHBIX 3aJja4 ¢ OIIOPOW HA U3yUYEHHBIE 3aKOHBI,
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CriocoObI U3MEpEHUST BIAKHOCTH.
JleMoHcTpanus KpUcTauloB.

3aKOHOMEPHOCTH M (pU3MUYECKHUe ABJICHUS 10 TeMe. Pacrio3HaBaHue
(H3NYECKUX SBJICHUH B y4eOHBIX OIBITAX M OKPYIKAIOIICH XKU3HH:
nedopmanus TBEPABIX TEN, HATPEBAHHUE U OXJIAXKCHUE Tel,
M3MEHEHHE arperaTHbIX COCTOSHHHN BEIIeCTBa U OOBSICHEHNE UX Ha
OCHOBE 3aKOHOB U (POPMYI MOJIEKYIISPHON (PUUKH.
Hcnonp3oBanue MHYOPMAIMOHHBIX TEXHOJIOTHIH JJIs [TOUCKa,
CTPYKTYPHUPOBAHUS, UHTEPIPETALUH U [IPEACTABICHUS
nHGOPMALUK IPH ITOATOTOBKE COOOIIEHUH O IPUMEHEHHH 3aKOHOB
MOJICKYJISIPHOH (DM3HKN U TEPMOANHAMUKY B TEXHHUKE U
TEXHOJIOTUSIX

JIab

OpaTOPHBIE 3aHITUS

11.

OmnpeneneHue Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE H3MEPEHHH
o0beMa KOMHATBI, IaBJICHHS U TEMIIEpaTypbl BO3yXa B HEll.
HccrnenoBanue  3aBUCHMOCTH  MEXAy  IMapaMeTpaMu
pa3peKeHHOTO Taza

W3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
HaOmonats HarpeBaHus U IUTaBICHHS KPUCTAJUTMYECKOTO BEIECTBA.
IIpodeccuoHAILHO OpPHEHTHMPOBAHHOE COAep:KaHHe: H3MEpPEHUE

COCTOSHUA

ynem,Hoﬁ TCIIJIOCMKOCTHU

Pa3znen 4. DiiekTpoaMHaMuKa

4.1

DNEeKTpOCTaTHKA.

2/2

Ypok

12.

OnexTpuzanus Teia. DIEeKTpUYecKuid 3apsa. JIBa BUaa AIEKTPUUECKUX
3apsnoB. IIpOBOAHMKM, OMANEKTPUKH ¥ TONYNPOBOAHHUKH. 3aKOH
COXpPaHEHHA IEKTPUIECKOT0 3apsaa.

Bsaumopeiicteue 3apsaoB. 3akoH Kymona. TouedHBIH 3JeKTpHUECKUt
3apsa. OnexTpuueckoe mojie. HampskeHHOCTh 3MEeKTPHUYECKOro ITOJIS.
[MpuHIUNO cynepno3uyy 3MeKTpUIeCKUX nosueil. JINHUYM Hanps>KeHHOCTH
ANEKTPUUYECKOTO OIS

PaGora cunm oanekrpocrarmueckoro mond. [lorennman. PasnocTh
noTeHIHanoB. [IpoOBOTHUKY U TUIIEKTPUKHU B DIEKTPOCTATHYECKOM II0JIE.
JvpnekTpuueckas IPOHUIIAEMOCTb.

DNEKTPOEMKOCTb. Kongencarop. DNEKTPOEMKOCTh
KOHJIeHCaTopa. DHEPTHUs 3apsHKEHHOTO KOHJIEHCATOopa.
TexHuueckrue yCcTpoHCTBA M NPAKTUYECKOE INPHUMEHEHHUE: 3JIEKTPOCKOIL,

IIOCKOIr'o

JIEKTPOMETP, JNIEKTPOCTATUYECKAS 3aIUTa, 3a3eMIICHHE
ANEeKTPONpUOOPOB, KOHICHCATOP, KOMMPOBAIBHBIA ammapaT, CTPYHHBIN
TIPUHTED.

JeMmoHcTpanuu.

VY CTpoHCTBO U MPUHLUN JEHCTBUSA AIIEKTPOMETpA.

IIpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE DIIEKTPOEMKOCTH
KoHAeHcaTopa. OneHka abCONMIOTHBIX U OTHOCUTENBHBIX
MOTPEITHOCTEH M3MEepeHUN (PU3UICCKUX BETHIUH.

WzydeHne MpUHITUIIOB IEHCTBHS AIEKTPOCKOIIA, JCKTPOMETPA,
KOHJIeHCaTopa.

WzydueHne mpUHIUIIOB IEHCTBYS U YCIOBUH 0€301MacHOrO
MPUMEHEHHUS B IPAKTHYECKON )KU3HHU, KOITUPOBAIFHOTO aIlapara,
CTPYHHOTO IIPUHTEpA.

PaccMmoTpenune pu3nueckux OCHOBaHUH 2JIEKTPOCTATHIECKON
3alIUTHI U 3a3EMIICHUS JIEKTPOIIPHOOPOB. Pemmenne pacaéTHRIX
3a/1a4 C SIBHO 33JJaHHON (PU3MUYECKON MOJIENBIO C UCITOJIb30BaHUEM
OCHOBHBIX 3aKOHOB ¥ (pOpMyIT 3JIEKTpOCTaTHKH. Pemrenne
KaueCTBEHHBIX 3aJjau C OIOPOI Ha U3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3NUECKUE SBICHHS 3JIEKTPOCTATHKH.
PacniosHaBanme Gpu3NIECKHUX SABICHUN B yICOHBIX OTBITAX U
OKpY’Karollel )KU3HU: 3JIEKTpU3aLysl TeN, B3aUMOJECHCTBUE
3aps/10B M 00BSCHEHUE UX HA OCHOBE 3aKOHOB U (popMyI
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BzanmonelicTBre Ha3JIEKTPU30OBAHHBIX TEIL.

DIEeKTpHUECKOe TO0JI€ 3apsKEHHBIX Tell.

[IpOBOIHUKH B 3IEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTHdecKast 3alIuTa.

J¥3IEKTPUKH B AIEKTPOCTATHIECKOM IIOJIE.

3aBHCHMOCTH AJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOIIATH
IJTACTHUH, PACCTOSIHUS MEXAY HUMHU U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOT0 KOHASHCATOpa.

3JIEKTPOCTATHKH.
OmnncaHne N3y4eHHBIX CBONCTB BEIIECTBA U AIEKTPUIECKUX
SIBJICHUH C MCIIOJIb30BaHUEM (U3MYECKUX BEJINUNH:
NEKTPUUYECKHUH 3apsill, HAPSXKEHHOCTD JIEKTPUIECKOT0 MO,
MOTEHIMAJ, PA3HOCTh IOTECHINAIOB, JIEKTPOEMKOCTb.

AnHanu3 GU3NUECKUX MPOIECCOB U SBJICHUH C UCIIOIb30BaHHEM
(U3UYEeCKNX 3aKOHOB: 32KOHA COXPAHEHUsI JJICKTPHYECKOTO
3apsiaa, 3akoHa KyroHa.

Pabota B rpymnmax mnpu aHaJiu3e JONOIHUTEIbHBIX HCTOUHHKOB
nH(pOpMaLUK U MOJrOTOBKE COOOIIEHUH O MPOSBICHUN 3aKOHOB
NIEKTPOCTATUKHU B OKPYXKAIOLIEH KU3HU U IPUMEHEHUH UX B
TEXHHKE

JlabopaTopHbIe 3aHATHS

13. | M3mMepeHue 3IIeKTPOEMKOCTH KOHAEGHCATOPA.
4.2 | IocTostHHBI 4/2 | Ypoxk
?rﬂeKTqueCKHH TOK. 14. | Hampsoxenue. 3akon Oma Juist y9acTKa Ieru. IIpoBeneHue SKCEpUMEHTA: U3YYEHHE CMEIIAHHOTO COCTMHEHUS
OKH B pas/IMIHBIX ONEKTPHIECKOE CONPOTHBIICHHE. Y JETBHOE CONMPOTHBIECHHE BELIECTBA. | pe3MCTOPOB; usMmepenne JJIC MCTOUHMKA TOKA U €0 BHYTPEHHETO
Cpenax. o HOCHeHOBaTeHBHO@, napajjieJibHOC, CMCIIAHHOC COCNHCHHUEC COIIPOTHUBIICHUS, HaGﬂIOI[eHI/Ie 3JIEKTPOJIN3A.
DNEeKTPUUECKUIA IDOBOIHUKOB .
oK. VCIOBHS POBOA : OreHKa aOCOMIOTHBIX ¥ OTHOCHTEIBHBIX MTOIPEITHOCTEH
CyImeCTBOBaIA PaGora oanexTpuueckoro Ttoka. 3akoH J[xoymsa-JleHua. MoiHocTh W3MepeHuit GH3MUECKHX BETHHH.
IEKTPHUECKOTO SNCKTPUICCKOTO TOKA. OO0bsicCHEHHE TPUHIIAIIOB JICUCTBUS 1 YCIOBUI 0€30MacHOT0
ONEeKTPOABIKYIAS CHUJIA M BHYTPEHHEE CONPOTUBIICHHE UCTOUHUKA TOKA.
Toka. UCTOYHHKH IPUMEHEHNs aMIIEPMETPA, BOJIBTMETPA, pEOCTaTa, HCTOUHUKOB
IIpodeccuoHanbHO OpHEHTHPOBAHHOE coAep:kaHue: 3akoH Oma i
Toka. CHia Toka. N o o TOKa, JJIEKTPOHATPEBATENBHBIX U DJIEKTPOOCBETUTEIBHBIX
0 . MOJIHOH (3aMKHYTO#) dJieKTpruyeckoit renu. KopoTkoe 3aMbIkaHue. o
OCTOSIHHBIH TOK. TexHHueCKHe YCTPOHCTBA H NPAKTHYECKOE MpHMeHeHHe: ammepmerp, | TPHOOPOB, TEPMOMETPA CONPOTHBICHUS, BAKYYMHOTO 1O/,
BONBTMETP, DEOCTAT, HCTOYHHKH TOKA, 9JIeKTpOHarpesarelbHple | TEPMHCTOPOB H DOTOPE3HCTOPOB, MOITYNPOBOIHUKOBEIX JIHO/IOB,
IpUOOPHL, ANEKTPOOCBETUTEIIHHEIC IpHOOPHL, Tepmomerp | FAIbBAHUKH.
COTIPOTHUBIICHUS, BaKyyMHBIH IHOM, TEPMUCTOPHI U (POTOPE3HCTOPHI, Pewienne pacy€THbIX 32714 C SBHO 3a1aHHON (Qu3MuecKoi
MOJIYyITPOBOIHUKOBBIN JHOJ, TadbBaHUKA. MO/IETIBIO C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M ()OPMYJT TEMbI
JeMoHcTpanuu. «IToCTOSIHHBIN 2JIEKTPUUECKHUIA TOK.
M3mepenne Cuitbl TOKA W HATIPSDKCHHUSL. PacniosHaBanme (hM3NUIECKUX SBICHUN B YICOHBIX OIBITAX H
3aBHCHMOCTb CONMPOTHBIICHHS LMTHHAPHICCKAX IIPOBOHIKOB OT JUIMHBL, | OKpyIKarOLIeil )KU3HA: HIEKTPHUECKAs POBOIMNMOCTb, TEIUIOBOE,
IUIOMIA/IN HONEPETHOro CEICHMA U MaTEpHaa. CBETOBOE, XUMHYECKOE, MArHUTHOE ACHCTBUS TOKA. AHAIN3
1(_3[MemaHHoe COCAMHCHUC NPOBO/IHHKOB. K NEKTPUUYECKHX SIBIIEHUH U MPOLIECCOB B LIEMSAX OCTOSIHHOTO TOKA
AMO€ HW3MEpPEeHHe >JIeKTPOABMXKYyIIeld cuisl. KopoTkoe 3ambIkaHme
P p POIBHAYIIL p C MCITOJIb30BaHNEM 3aKOHOB: 3aK0H OMa, 3aKOHOMEPHOCTH
rabBaHMYECKOT0 HJIEMEHTA M OIIEHKA BHYTPEHHETO COIIPOTHBIICHHS.
MOCTIEI0BATENFHOTO U MTAPAJUIETFHOTO COSTMHEHNS IPOBOJHUKOB,
15. | DnexkTpoHHas TPOBOAMMOCTH — TBEPIBIX ~ METAJUIOB.  3aBUCHUMOCTb | 4aron Tixoys-Jleua
CONPOTHBJICHHS METAIUIOB OT TEMIIEPATYPEL. CBepXIIpOBOIUMOCTb. OTHCaHHe H3yHEHHbIX CBOWCTB BEIECTB H HNEKTPHUECKHX
ONEeKTPUUECKHI TOK B BakyyMe. CBOWCTBA IEKTPOHHBIX ITyYKOB. .
SBJICHUH C UCTIOBb30BaHNEM (PU3NIECKUX BEIIMYUH:
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IMomynpoBoguuky. CoOCTBeHHass W NpHUMECHas  IPOBOAUMOCTb
HOJynpoBOOHUKOB. CBoiicTBa p-N-mepexoxa. IlomynpoBOIHUKOBEIC
TIpUOOPEI.

DNeKTpUYeCKHil TOK B pacTBOpaX M pacIulaBaX dJICKTPOJIUTOB.

DNEeKTPOIUTHIECKAsT AUCCONUAIIHS. DIEKTPOIH3.

OnexTpuueckuii Tok B razax. CaMOCTOSTENIHHBIN U HECAMOCTOSTEIIHHBIH
paspsaa. Mounnus. Ilnasma.

TexHuueckue ycTpoilcTBa M MPaKTUUECKOE NPHUMEHEHHE: aMIepMeTp,
BOJIETMETP, PEOCTaT, HCTOYHUKU TOKa, DBJIEKTPOHArpeBaTelIbHbIC
puoopHI, IJIEKTPOOCBETUTEIIbHbIE pUOOpHI, TEPMOMETP
COIIPOTUBIICHHS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPEL,
MIOJTYTPOBOTHUKOBBIH MO, FaIbBAHUKA.

JemMoHcTpauuy.

3aBHCHMOCTH COIIPOTHBIICHHS METAUIOB OT TEMIIEPATYpPHI.
[TpoBOANMOCTB 3IEKTPOJINTOB.

HckpoBoii paspsi 1 IpOBOIUMOCTE BO3IyXa.

OIHOCTOPOHHSISI TPOBOANMOCTD AUOTA.

3NIEKTPUYECKHUIT 3apsl, CHIIa TOKA, IEKTPHIECKOE HAIPSDKCHHUE,
ANEKTPUYECKOE CONPOTUBIICHHE, Pa3HOCTH MoTeHIInanoB, J/1C,
paboTa TOKa, MOLITHOCTh TOKA.

Hcnonb3oBaHue MHPOPMAITMOHHBIX TEXHOIOTHH JJIs TOUCKa,
CTPYKTYpPHPOBAHHS, HHTEPIPETALUH 1 IPEICTaBICHHS
nHGOPMALUH IPH ITOATOTOBKE COOOIIEHUH 0 TPUMEHEHUH 3aKOHOB
MOCTOSTHHOT'O TOKA B TEXHUKE M TEXHOJIOTHAX

[IpakTrueckue 3aHATHU

16. | IIpodeccnoHATHHO OPHEHTHPOBAHHOE COAEP:KaHUE: HAOIIOAATh
INEKTPOIIH3.
4.3 | MarauTHoOe moe. 2/2 | Ypok
OleKTpOMarHHUTHAs 17. | IlocTosHHBIE MarHuThl. B3ammoseicTBUE TOCTOSHHBIX MarHuToB. | IIpoBeneHue skcnepuMeHTa: H3ydeHHE MarHUTHOTO MOJIS KaTyIIKU
HHAYKIOHA. o o
Aykh Marnutnoe mnose.  Bektop  marmutHOM — uHAyKuuH. IIpuHIHMI | ¢ TOKOM; HCCIENOBaHME NEHCTBHS MOCTOSHHOIO MArHUTA HA PAMKY

CyNepno3uMlMd MAarHUTHBIX Toyied. JIMHMKM MarHuTHOM MHIYKIMH.
KapTuna nuHMA MarHUTHOM WHAYKIIUH MOJIS IIOCTOSHHBIX MarHUTOB.
MarHuTHOE mHOJ€ NPOBOAHMKA ¢ TOKOM. KapTwHa nMHMNA HWHIYKIHU
MarHuTHOTO MOJS JUIMHHOTO MpPSIMOrO MPOBOJHMKA W 3aMKHYTOTO
KOJNBLEBOrO0 MPOBOJHMKA, KaTymkd ¢ TokoM. OmnbIT Opcrena.
BsauMopneiicTBHe TPOBOAHUKOB C TOKOM.

Cuna Amnepa, ee MOyJIb M HAIIPABIICHUE.

Cuna JlopeHua, ee MOAyJb W HalpapiieHUE. JIBH)KEHHE 3apsDKEHHOM
YacTHUIIBI B OAHOPOJIHOM MarHUTHOM mojie. Pabota cuiel JlopeHia.
SIBneHue BIEKTPOMArHUTHOM MHAyKuuu. IIOTOK BEKTOpa MarHUTHOMU
WHAYKITUH. ONEeKTPOABIKYIIAs cuiia WHAYKIIH. 3aKkoH
3JIEKTpOMarHuTHOW nHAykuu dapanes.

BuxpeBoe anekTpudeckoe MmoJie. DIeKTPOABIKYINAs CUjla MHIYKIIUU B
MIPOBOJHUKE, ABMKYLIEMCS MOCTYNATEIbHO B OJHOPOJAHOM MAarHUTHOM
none. IlpaBuno Jlenna. MHAykTHBHOCTH. SIBIE€HHE CaMOMHIYKIMH.
ONEeKTpOABMKYINAs CHJIA CAMOMHIYKIMHM. ODHEPrusi MarHUTHOIO MOJIS
KaTyIIKU C TOKOM. DJIEKTPOMArHUTHOE MOJeE.

C TOKOM; UCCIIeIOBaHHE SIBJIECHUS 2JE€KTPOMArHUTHOW UHTYKIHH.
OrieHKa a0COMIOTHBIX U OTHOCHUTEIBHBIX MOIPEITHOCTEH
n3MepeHuil pU3nIecKux BeTUIHH.

OOBsicHEHNE IPUHIIMIIOB JACHCTBUS U YCIIOBHI 0€3011acHOTO
IMPUMEHEHUS TIOCTOSHHBIX MAarHUTOB, JIEKTPOMAarHUTOB,
9JIEKTPOJIBUraTelIsl, yCKOPUTEIIECH 3JIEMEHTAPHBIX YACTHIL,
UHAYKIHOHHOH neun. Pemenne pacy€THBIX 3a1a4 HA IPUMEHEHHUE
¢dopmyn TeMbl « MarHUTHOE 110J1e. DIIEKTPOMAarHUTHAsT WHITYKIIUS.
Pemenne kauecTBEHHBIX 3aja4 € ONIOPOM HA U3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (pr3uyecKue IBIeHHS TeMbl «MarHuTHOE ToJIe.
OnekTpoMarHuTHast UHAyKIus». OnpeneneHue HanpaBIeHUs
BEKTOPAa UHAYKIMU MAarHUTHOIO I0JII IPOBOJAHUKA C TOKOM, CHJIBI
Awmmnepa u cmisl JlopeHta.

PacriosHaBanue GpU3NYECKUX SIBJICHUI B y4€OHBIX OIBITAX U
OKpY>Karollel »KU3HU: B3aUMOJIEHCTBUE MAarHUTOB,
3JIEKTPOMAarHuTHasi MHAYKLUs, IEHCTBUE MarHUTHOTO 11011 HA
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Texauyeckre yCTpPOWCTBA M TPAKTUYECKOE MPUMEHEHHWE: TOCTOSHHBIE
MAarHHUTHI, AIEKTPOMarHHUTEHI, AJIEKTPOABHUTATEIIb, YCKOPHUTEIH
JJIEMEHTaPHBIX YaCTHII, MHIYKIIHOHHAS TI€Yb.

JemoHcTpanuy.

OmnsIT DpcTena.

OTKJIOHEHHE 3JICKTPOHHOTO MTyYKa MATHUTHBIM TIOJIEM.
JIuHUY UHIYKIUU MarHUTHOTO TIOJIA.
B3aumoneiicTBue IByX POBOJHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeHIa HAa MOHBI AIEKTPOJIUTA.
SIBneHue SIEKTPOMArHUTHON UHYKITHH.

[IpaBuno Jlenua.

3aBUCUMOCTb  3JIEKTPOJBHKYILEH
H3MEHEHHS MarHUTHOT'O ITOTOKA.
SIBneHre caMOMHTyKIIUH.

CUJibl HMHAYKIIMK OT CKOPOCTH

MIPOBOTHIK C TOKOM W JABIDKYIITHICS 3apsil.

AHanu3 3IIeKTPOMAarHUTHBIX SBICHUH C MCIIONB30BaHUEM 3aKOHA
9MEKTPOMArHUTHOU MHAYKIMH. OnucaHne U3y4eHHbIX CBONCTB
BEIIECTB U JEKTPOMArHUTHBIX SIBJICHHUM C UCTIOJIb30BAHUEM
(¢U3NIECKNX BEIWMYNH: WHAYKINS MarHUTHOTO TIOJIA, CHJIa AMIIEpa,
cuna JlopeHIia, MHAYKTUBHOCTb KaTYIIKH, YHEPTHs
JNEKTPUYECKOTO U MATHUTHOTO TOJIeH

JlabopaTopHbIe 3aHATHS
18. | MzydeHne CMENIaHHOTO COENHEHUS PE3SUCTOPOB.
H3mepenne 3JIeKTPOABUKYIIIEH CHITBI HCTOYHHKA TOKA U €T0 BHYTPEHHETO
COTPOTHBIICHHSL.
W3ydeHne MarHUTHOTO TTOJIS KATYIIKA C TOKOM.
HccremoBanue AeHCTBHS TIOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.
HccnenoBanue siBIEHUS 2IEKTPOMAarHUTHOM HHIYKIUY.
OHpeI[eJ'II/ITI) WHAYKOWIO BUXPEBOTO MAaroiuTHOIO I1OJIA.
Paznen 5. Kosiebanusi 1 BOJTHBI
5.1 | MexaHuveckue u 4/2 | Ypoxk
3Hngp°MarH“THHe 19. | KoneGarenbhas cucrema. CBOGOIHBIE MEXaHHIECKHE KOJICOaHHSI. HccnemoBanne mapamMeTpoB KoJiebaTeIbHOM CHCTEMBI — TIEPHO/IA,
KOJICOaHMSI.

lapmonnueckue konebanus. Ilepuon, yactora, aMIuinTyaa u ¢asza
kosnebanuii. [Ipy>kuHHBIN MasTHUK. MaTeMaTHuecKuii MasiTHHUK.
YpaBHeHHE TapMOHUYECKUX Konebanuii. [IpeBpaieHue sHeprun npu
TapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbHblii KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaH!s B
HeaJbHOM K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXy MEXaHUUECKUMHU
U 3JICKTPOMAarHUTHBIMU KoJneOanusimu. @opmyna Tomcona. 3akoH
COXpaHEHHS YHEPTUH B HICATFHOM KoJie0aTeTbHOM KOHTYpE.
[IpencraBnenue o 3aTyxaronux KoueOaHusIX. BeIHYKICHHBIS
MexaHu4deckue kojebanus. Pe3onanc. BeHyXIeHHEIC
AJIEKTPOMArHUTHEIC KOJICOaHUS.

TexHuyeckne ycTpoucTBa U MPAKTUIECKOE NPUMEHEHHUE: INEKTPUUECKUN
3BOHOK, T€HEpaTOp NEPEMEHHOIO TOKA, IMHUM JJIEKTpOIEpeay.

YaCTOTHI, aMIUTUTYAB! U (ha3bl KoeOaHui (py >KUHHBIN 1/ HITH
MaTeMaTHYECKUIl MasTHHK).

Habnromenue 3aryxarommux konebanuii. MccieqoBanue CBOMCTB
BBIHYX/ICHHBIX KOJICOAHHH.

Ha6monenue pe3onanca. [IpoBeneHne 3xcriepuMeHTa:
HCCIIeIOBaHNE 3aBUCUMOCTH Nepro/ia MajbIX KoJiebaHuil rpy3a Ha
HUTH OT AJUHBI HUTH U MacChl Ipy3a; UCCIEJ0BaHUE NEPEMEHHOTO
TOKa B [IENH U3 MOCIIEIOBATEIBHO COCTMHEHHBIX KOHICHCATOPA,
KaTyIIKN B PE3UCTOpa.

OreHKa abCOMIOTHBIX U OTHOCHUTEIIBHBIX MTOIPEITHOCTEH
n3MepeHnil GU3NUECKUX BEINYHH.

OO0BsCHEeHNE IPUHIMIIOB JIEHCTBUS B YCIOBHI 06€30IacHOTO
MIPUMEHEHHUS 3NIEKTPUIECKOTO 3BOHKA, TeHepaTopa MePEeMEHHOTO
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JemMoHcTparmu.

HccrenoBanne mapaMeTpoB KOIeOaTeNbHOW CUCTEMBI (TIPYKIHHBIA HWITH
MaTeMaTUYeCKUIl MasTHUK).

Habmonenue 3aTyxaromumx Kojae0anuii.

HccrnenoBanne CBOWCTB BRIHYKICHHBIX KOJICOaHUT.

Habnronenue pe3onanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs.

20.

[epemennsiit Tok. CHHYCOUIANBHBIA IEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYJHOE U ASHCTBYIOIIEe 3HAUEHUE CUIIBI TOKa
U HaNPSDKEHUSL.

Tparcopmarop. [IponsBoacTBo, epenava u noTpedacHne
ANEKTPUYECKON 3HEPTUH. DKOJIOTHYECKHE PUCKU TPU IPOU3BOACTBE
aneKkTpol’Hepruu. KynbTypa Ucroap30BaHUS JIEKTPOIHEPTHH B
TIOBCETHEBHON JKU3HH.

TexHU4ecKkue ycTpOWCTBA M MPAKTHYECKOE MPUMEHEHNE: JIEKTPHISCKIN
3BOHOK, F'€HEPATOp NEPEMEHHOT0 TOKA, JINHUU 3JIEKTpoInepeay.
JemoHcTpanuu.

OcnutorpaMmel (3aBUCUMOCTH CHIIBI TOKA M HANIPSDHKEHUSI OT BPEMEHH)
JUTSL JICKTPOMATHUTHBIX KOJIeOaHHH.

Pe3onaHc npu nociie10BaTeIbHOM COSAUHEHUH PE3UCTOPA, KATYILIKU
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mogenb TMHUN 37eKTponepeaadn.

TOKa, IMHUMN AJIEKTpoIiepead.

Pemrenne pacu€THBIX 33139 ¢ IBHO 3aJaHHOH (hrU3mIecKOi
MOJICJNBIO C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (HhOpMYI,
OTMHKCHIBAIOIINX MEXaHHMICCKHIE U 3JICKTPOMATHUTHBIC KOJICOAHMS.
Omnrcanne MEXaHUIECKHX U SJICKTPOMAarHUTHBIX KOJIeOaHUH ¢
UCTIOJIb30BaHUEM (DU3NUECKUX BEIMYUH: MIEPUO]T M YaCTOTa
KoJIeOaHuH, aMIUTUTY/a U (a3a KoJaeOaHuid, 3aps/] U CHIIa TOKa B
TapMOHHYECKUX AIIEKTPOMArHUTHEIX KOJICOaHMUX.

Pemrenne kauecTBeHHBIX 3324 C OMOPON Ha U3yUCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH, OMHCHIBAIOIIIUE MEXaHUUECKHE U
AJIEKTPOMArHUTHBIC KOJICOAHNUS.

Pabora B rpymnmax npu miIaHUPOBAHUH, IPOBEICHUH U
I/IHTepHpeTaHI/IH p€3yJ'II)TaTOB OIIBITOB, M AHAJIN3C JOIIOJTHUTCIIbHBIX
MCTOYHHMKOB MH(OPMAIINH 110 TEME

JIab

OpaTOPHBIC 3aHATHUSA

21,

HCCJ’ICZ[OB&HI/IG 3aBUCHUMOCTH IEPHUOJad MAJIbIX KoJIeOaHuH T'py3a Ha HUTH
OT JJIMHBI HUTHU U MACCHI I'py3a.

HccnenoBanue TNIEPEMEHHOT'O TOKa B IICTIN U3 TTOCJIEA0OBATCIIBHO
COCIMHCHHBIX KOHACHCATOPA, KaTYIIKHU U pE3UCTOpPA.

5.2

MexaHn4yeckue u
AEKTPOMAarHUTHEIC
BOJIHEL.

Ypok

22,

MexaHHuecKkue BOJHBI, yclIoBHs pacrnpoctpaneHus. Ilepuoa. Cxopocts
pacnipocTpaHeHHs U JUIMHA BOJHEL llomepedHsie U MpooIbHBIE BOJHEL.
Wnrepdepenuns u nudpakius MEXaHUIECKHX BOJIH.

3Byk. CrkopocThb 3ByKa. ' poMKoCTb 3Byka. BricoTa Tona. TemOp 3ByKa.
ONEeKTPOMAarHUTHBIE BOJIHBL. YCIOBUS M3IyYCHHs DIIEKTPOMArHUTHBIX
BoJIH. B3anmuas opueHTtanus BekropoB E, B, v B anekrpoMarHuTHoi
BosiHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIIOMIICHUE,
noJisipu3anus, nudpaknus, HHTEpEPEHITHSL. CkopocTb
AEKTPOMArHUTHBIX BOJIH.

W3yuenne o0pa3oBaHUs U PaCIPOCTPAHEHUS TTOIIEPEUHBIX U
MPOJIOIBHBIX BOJH. HabioieHne oTpaskeHNs ¥ IPEJIOMIICHUS,
nuHTephepeHnny n TUpaKkuyu MexaHndecknx BoiaH. HabmoneHne
CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTY IOW U YaCTOTOMH
KoJsie0aHNH, 3ByKOBOTO pE30HAHCA.

HccnenoBanue CBOWCTB 2JIEKTPOMATHUTHBIX BOJIH: OTPaXXEHHUE,
MpeJIoMIICHHUE, TOJPU3AIH, JU(PaKIs, HHTepPepEHIHS.
W3ydenne ycnoBHi M3IIydeHUs 3JEKTPOMAarHUTHBIX BOJTH,
B3aUMHOW OpHEeHTaIMU BeKTopoB E, B, v B anekTpoMarHnTHOi
BoustHe. V3ydeHue mpuMeHeHNS JIEeKTPOMAarHUTHBIX BOJH B
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[ITkaJa 3n1eKTPOMarHUTHHIX BOJH. [IprMEeHEHNE 1€ KTPOMarHUTHBIX BOJIH
B TEXHHKE U OBITY.

[TpuHOMIBI paguocBs3y U TeNeBUACHNS. Paanogokamnys.
ONeKTPOMarHUTHOE 3arpsA3HEHNE OKPY’KAfOLIEH CPeIbl.

TexHU4IecKHe ycTpOHCTBA M MPAKTUIECKOE MPUMEHCHHE: MYy3BIKaIbHBIC
WHCTPYMEHTBHI, YIbTPa3BYKOBas NHATHOCTHKA B TEXHUKE M MEIWIMHE,
panap, pagrolnpHeMHHK, TEIEeBU30D, aHTeHHa, Teaedon, CBU-neus.
JemMoHcTpammu.

O0pazoBaHue U pacrpoCTpaHEHUE MTONIEPEUHBIX U ITPOIOIBHBIX BOJH.
KoneGmromieecs Teno kak HCTOYHUK 3BYKa.

HaGmonenue otpakeHust U MPEIOMIICHUS] MEXaHMYECKUX BOJIH.
Habmronenne naTepdepeHnn u 1udpakind MEXaHIIECKUX BOJTH.
3BYKOBOW PE30HAHC.

HaOmionenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH U
9acTOTOH KoeOaHui.

TEXHUKE U OBITY.

OO0BsCHEHNE PUHIIMTIOB ICHCTBUS U YCIOBHI 0€30I1acHOTO
MPUMEHEHHUST MY3bIKIbHBIX HHCTPYMEHTOB, YJIbTPa3ByKOBOU
JIMarHOCTHKH B TEXHUKE U MEJHLUHE, pajgapa, paauonpuéMHuKa,
TEeJNeBHU30pa, aHTeHHEI, Tenedona, CBU-neun. Pemenne pacu€THpIx
1 Ka4eCTBEHHBIX 33/1a4 C ONIOPOH Ha M3Y4YEHHbIE 3aKOHBI 1
3aKOHOMEPHOCTH, OIIMCHIBAIOIUE PACIPOCTPAHEHHE
MEXaHHMYECKHUX U JIEKTPOMArHUTHBIX BOJIH.

Hcnone3oBanne HHOOPMALMOHHBIX TEXHOIOTHHI IS TOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALUH U [IPEACTABICHUS
HH(POPMALIUH MPH MMOITOTOBKE COOOIICHUN 00 HCIOIh30BAHUU
9NIEKTPOMAarHUTHBIX BOJH B TEXHHUKE. YUYacTHe B AUCKYCCUH 00
AJIEKTPOMAarHUTHOM 3arpsi3HEHUH OKPYIKatoLel Cpeibl.

Pa6ota B rpynmnax npu nmiaHUPOBAHUH, IPOBEICHUH U
MHTEPIIPETALUU PE3YIbTATOB OIBITOB U AHAIN3E JOMOIHUTEIBHBIX
MCTOYHHKOB HH(OPMALIUK N0 TeMe

5.3

OrnrTHka.

2/2

Ypok

23.

I'eomeTrpuueckas ontuka. IIpsMonvHelHOE pacIpoCTpaHEHHE CBETa B
ogHopoaHou cpeze. JIyu ceeta. ToueyHblii HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaxKeHus cera. [locTpoeHne nzo0paxeHuit
B IUIOCKOM 3€pKale.

[Ipenomnenue cBeta. 3aKOHBI MpeIOMIICHUsT cBeTa. AOCONIOTHBIN
mmokazateilb  mpeloMyeHusA.  [lomHOE  BHYTpPEHHEE  OTpa)KCHUE.
[IpenensHBIN YToN MOTHOTO BHYTPEHHETO OTPaKEHUS.

Hucniepcus ceera. CoxKHBIH cocTaB Oenoro cera. L[Ber.

CoOuparomnyie W pacceWBaromInie JTHH3BL. ToHKas JuH3a. DOKycHOE
paccTossHME W ONTHYECKas CWia TOHKOH JwmH3BL [locTpoeHme
n300pakeHNit B COOMpAIOIIMX M pacCceuBaOIIUX JuH3aX. Dopmyna
TOHKOW  JIMH3bl.  YBeluueHwe, JaBaemoe  JuH30M.  IIpenenst
IIPUMEHUMOCTH I'€OMETPUUECKON ONTUKHU.

BonuoBast onrtuka. Murepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcaosus HabII0HeHNS MaKCHUMYyMOB 51 MHUHHMYMOB B
HHTEPEPEHIINOHHON KapTHHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakmus ceera. JuppakuuoHHAs pemieTka. YCIIOBHE HAOIIOACHUS
TJIABHBIX MAaKCHMYMOB TpPH TAJCHUU MOHOXPOMAaTHYECKOTO CBETa Ha
TU(QPAKIUOHHYIO PEUICTKY.

[Monspuzanus ceera.

W3y4enue siBlIEHUS IIOJHOIO BHYTPEHHEIO OTPAXKEHHUs, Er0
IIPUMEHEHHUS B CBETOBOE. M3yueHue Moaenel MUKpOCKoIa,
TEJIECKOTIA.

[MonyueHue criekTpa ¢ MOMOIIBIO MPU3MbI M AUPPAKIIHOHHOM
PELIETKHU.

W3mepeHue nokasaress NpeaoMIIEHUs CTEKIIA.

HccnenoBanue CBOWCTB H300paKeHUH B THH3AX.

OOBsCHEHNE IPUHIIATIOB JICHCTBUS B YCIOBHI 0€30I1aCHOTO
MIPUMEHECHHUST OYKOB, JIYNHI, (poToammapara, mpoeKIIHOHHOTO
arnmnapara, MUKpOCKOIIa, TEJIECKOIa, BOJIOKOHHON ONTUKH,
TUPPaKINOHHON PEMIETKH, TTOJIAPOUIA.

Perenue pacu€THBIX 33134 ¢ SIBHO 3aJaHHON (U3NIECKOI
MOJIENIBIO C HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U (hOPMYI
reomeTpuueckoi onTuku. IToctpoenne u onucanne n300pakeHus,
C03/1aBa€MOT0 TUIOCKUM 3€pKaJIOM, TOHKOH JIMH3011.
PaccMoTpeHue npenenoB NpUMEHUMOCTH F€OMETPUYECKOM
OITHKH.

PacniosnaBanue GpU3NYECKUX SIBJICHUII B OIBITAX M OKPY)KaIOIIEH
JKU3HU: NIPSIMOJIMHEIHOE paclpoCTpPaHEHUE CBETA, OTPAKEHUE,
npesioMiIeHne, nHTepdepeHys, Tudpaxuus 1 NoIsIpu3anys cBera,
Jucniepcust cBeta. M3ydenue ycinoBuid HaOI01€HUS MAKCUMYMOB H
MHHHUMYMOB B HHTEp(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOT€PEHTHBIX UCTOYHUKOB.
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TexHuueckne yCTPOHCTBA W TPAKTHUECKOE NPUMEHEHHE: OYKH, JyIIa,

¢doroanmapaT, MPOSKIMOHHBIA  ammapaT, MHKPOCKOI, TEJECKOII,
BOJIOKOHHAS ONTHKA, TH(PAKIIMOHHAS PEIIEeTKA, TTOJISIPOU.
JemoHcTpanuy.

[TpsmonnHe#HOE pacnpocTpaHEHHE, OTPAXKECHUE M IPEIOMIICHHE CBETA.
Onrtudeckue TpuOOPEIL.

[TonHoe BHyTpeHHee oTpaxkeHHe. Moenb CBETOBOAA.
HccnenoBanue cBOMCTB H300paKeHUI B TIMH3AX.

Mopenu MEKpOCKOIIa, TeJIECKOTIa.

Habnronenue uaTepdepeHIn CBETA.

HaGmonenue audpakuuu csera.

Habmronenune nmucrepcun cBeTa.

[Nomydenne criekTpa ¢ MOMOIIBIO TPU3MBI.

[Momyaenne criekTpa ¢ MOMOIIBIO TU(PPAKINOHHON PENIETKH.
Habmonenue nosispusanuy cBera.

YcnoBue HaOMIOASHNUS TNIaBHBIX MAKCUMYMOB TIPH MAaJCHUH
MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIUOHHYIO PEHIETKY.
AHanm3 ONTHYECKUX SBICHUH C HCTIOIB30BAHIEM 3aKOHOB: 3aKOH
MPSIMOIMHEWHOTO PacIpOCTPAaHEHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETAa, 3aKOHBI MIPEJIOMIICHUS cBeTa. ONMICcaHNe ONTHIECKUX
SBJICHUH C MCTIOJIb30BAHUEM (PU3UIECKUX BETHIUH: OKYCHOE
paccTosiHUE U ONTUYECcKas CUJIa JIMH3bI

JIab

OpaTOpPHBIE 3aHATHS

24,

N3mepenue nokazaTens MpeIoMIIEHUS CTEKIIA.
HccrenoBanne CBOWCTB H300pakeHUH B JTHH3AX.
Habmronenune nmucrepcuu cBeTa.

CKOpPOCTH CBETa B BaKyyMe, IIPUHIIMIT OTHOCUTEIHHOCTH DHHINTEIHA.
OTHOCUTEIBHOCTh  OJHOBPEMEHHOCTH.  3aMeJUIeHHe BpEeMEHH U
COKpaIeHUE JJIHHBL.

DHeprust 1 IMITYJbC PENSITUBUCTCKOW YaCTHIBI.

CBs13p Macchl C SHEprued M HMITYyJIbCOM DENISTHBHCTCKON YaCTHIIBI.
DHeprus MoKosl.

HccnenoBanue  CBOMCTBA  3JIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHHE,
NpeIoOMIIEHHE, TOIApU3anus, ApaKus, uHTepEPEHIIUS.
Pa3znen 6. OcHOBBI cienMAJIbLHOM TEOPUH OTHOCUTEIbHOCTH
6.1 | OcHOBEI 2 Ypox
CHCIHAIEHOU 25. | Tpanuupsl  NPUMEHMMOCTH — KJIACCHUYECKOM MeXaHuKu. IlocTynatel | Pelnenve Ka4eCTBEHHBIX 3a/a4 ¢ OMOPON HA U3YUEHHBIE
TEOpUH CIIELUANLHON TEOPUH OTHOCHUTENLHOCTH: WMHBAPUAHTHOCTE MOAyJsa | moctynatsl CTO.
OTHOCHTEJIHOCTH.

Hcnonp3oBanue nHGOPMAIIMOHHBIX TEXHOJIOTHH ISl TOUCKA,
CTPYKTYPHUPOBAHHMSI, MHTEPIIPETAIINH U TIPECTABICHUS
HHPOPMALIUH TIPH MTOJITOTOBKE COOOIICHUN O TPaHUIIAX
MIPUMEHUMOCTH KJ1acCHu4eckol MexaHuku 1 ocHoBax CTO

Paznen 7. KantoBas (puszuka

7.1

3J1eMEHTBI
KBAHTOBOM OINITHKHU

2

Ypok

26.

®otonsl. ®opmyna [I1anka cBsA3M 3HEPTUH HOTOHA C €TO YACTOTOM.
DHeprus ¥ UMITyJIbc (POTOHA.

OTtkpeiTHe U HecnenoBanue hotorddexta. Ombiret A.I'. CTonerora.
3akonbl poTtodddekra. YpaBHeHne DiHIITEeHHA 1151 GoTOdhDeKTa.
"KpacHas rpanuna” ¢porosddekra.

Hasnenue ceta. Onbitel I1.H. JIeGenena.

Habmonenue ¢poroaddekrra Ha YCTAHOBKE C IIMHKOBOH TUIACTHHOM.
HccnenoBanne 3aK0HOB BHEIIHETO (oTOd(hdeKTa.

OOBsICHEHHE OCHOBHBIX ITPUHIIMIOB IEHCTBHUS TEXHUIECKUX
YCTPOMCTB, TAKUX KaK: (POTOAIEMEHT, (POTOAATIHK, COTHEUHAS
Oarapest, CBETOJJMO/; ¥ YCIOBUH MX 0€30MacHOT0 MPUMEHEHUS B
MPAKTHYECKOM )KU3HHU.
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XUMHYECKOE ACHCTBHE CBETA.

TexHU4ecKkue ycTpOWCTBA M MPAKTHIECKOE NPUMEHEHHE: (POTOITEMEHT,
(doToaaTunk, comHeyHas Oarapesi, CBETOAUO.

JemMoHcTpamuu.

®oTo3¢heKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (HoTOIhdeKTa.

Ceeroauos.

Comueunas OaTapest.

Pemenue pacuéTHBIX 33724 € SIBHO 3a1aHHON (PU3NIECKOM
MO/ICTIBIO C MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (OpPMYIT
KBaHTOBOH ONTHKH. PelieHre kadecTBEHHBIX 3a7]a4 C ONOPOi Ha
M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH KBAHTOBOW OMTHKH.
Pacnio3naBanue GpU3NUIECKUX SIBICHUI B y4eOHBIX ONBITAX:
¢doroanekTpuueckuii 3h(hekT, CBETOBOE NaBJICHUE.

OrnucaHne U3YYCHHBIX KBAHTOBBIX SIBICHUN U MPOIECCOB C
UCIIOJIb30BaHUEM (PU3UYUECKUX BEJIMYHH: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI U YaCTOTA CBETA, YHEPTHsI
U UMILyJIbC hOTOHA

7.2 | Ctpoenue aroma. 2/2 | Ypox

27. | Monens atoma Tomcona. OnbiTel Pe3epdopna mo paccesauto -yactuil. | M3ydenue momaenu onbita Pesepdopmaa. [Iposenenue
Ilnanerapnas wmomens artoma. Iloctymatel  bopa. Wsmydenwe U | skcriepuMeHTa [0 HAOIIOIEHUIO IMHEHTIATOTO criekTpa. OmeHKa
TOTJIOUICHHE (POTOHOB IPH NEPEXOJIE ATOMA € OJIHOTO YPOBHS SHEPTHH HA | aGCOTIOTHBIX M OTHOCHTEIIBHBIX MOTPEIIHOCTEN U3MEPEHUI
npyroii. Bunet criektpoB. CriekTp ypoBHEH 3HEPTHH aTOMa BOJOPOJIA. (DU3MUECKUX BETHYHH.
Bonmossle cpofictsa wacTui. Bomwbl se Bpoind. KopryckylaspHo- | pisvuenne mogenu atoma: ToMcoHa, IIaHeTapHOi MOJIEN aToMa,
BOJIHOBOH JTyaJii3M. MoterH aToma Bopa.
CrioHTaHHOE W BEIHY)KJCHHOC U3ITYICHUE. N

N . | M3y4enue criektpa ypoBHeil SHEPTUH aTOMa BOJOPOJIA.
TexHugeckre yCTpOHCTBA U MPAKTUIECKOE IPUMEHEHHE: CIIEKTPAIbHBIH . .
o OOBsiCHEHHE TPUHIIMIIOB ACHCTBUS U YCIIOBHH 0€3011acHOT0
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTEP.
JleMoHCTpaIHHT MIPUMEHCHHUS CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO KOMITBIOTEpA.
Monens oneita Pesepdopaa Perrenne xkauecTBeHHBIX 3324 C OMOPON HAa U3yUCHHBIEC 3aKOHHI,
OnpejieNene ATHHBI BOTHBI Ta3epa 3aKOHOMEPHOCTH M (hru3nueckue siBieHus no reme «CTpoeHue
HabJ10/ieH1e JTMHEHUATHIX CIIEKTPOB U3/TydeHus aTomay. Pacrio3HaBaHue QU3NYECKHX SBJICHUI B YU€OHBIX OIbITaX:
Tlazep BO3HHMKHOBEHHE JINHEHYATOTO CIEKTpa M3JydeHus. AHanu3
KBaHTOBBIX TPOIIECCOB U SBJICHHIA C UCIIOJIb30BAHHEM ITOCTYJIATOB
bopa
[IpakTryeckue 3aHATHI
28. | HaGmonars TMHEHYATBINH CIIEKTD.
7.3 | AToMHOE AapO. 212 | Ypox
29. | DKCneprMeHTBI, I0Ka3bIBAIOLIHNE CI0KHOCTh CTpoeHHs siipa. OTKpbiTHe | M3ydeHue SKCIIepUMEHTOB, JOKa3bIBAIOIIUX CI0XKHOCTH CTPOSHHS

paaunoaktuBHOCTH. OmBITEI Pe3epdopaa mo onpeaeneHuto coctaBa
panvoakTuBHOTO M3My4deHus. CBoiicTBa aibda-, 6eTa-, raMma-
H3Ty4deHus. BimsHue paguoakTHBHOCTH HA JKUBBIE OPTaHU3MBI.
OTKpbITHE IPOTOHA U HeHTpoHa. HykioHHas Monens siapa ['eisenbepra-
WBanenko. 3apan sapa. MaccoBoe uucio sapa. MU30Tomnsl.
Anba-pacniaz. DIeKTpOHHBIH ¥ O3UTPOHHBIH OeTa-pacnan. ['amma-
u3IydeHue. 3aKOH pagloaKTHBHOIO pacnaja. JHEprusl CBA3H HYKJIOHOB
B sizipe. SnepHble cuibl. JledexT Macchl sapa.

aTOMHOTO Si7pa.

Hccnenosanne TpekoB yacTHI (110 TOTOBBIM (hoTorpadusm).
W3ydeHue saepHbIX CUIl, SAEPHBIX PEAKLUil CHHTE3a U paclaja,
TEPMOSIEPHOTO CHHTE3A.

N3y4yenune HykIoHHON Mozenu siipa ['elizendepra-lBaneHxo.
OOBsicHeHHE yCTpoiicTBa U IPUMEHEHUS JO3UMETPa, KaMephl
Bunscona, simepHOTO peakTopa, aTOMHON OOMOEI.
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Snepubie peakuuu. [leneHue u CUHTES A1ep.

Anepnsrit peakrop. TepmosiaepHslil cuaTe3. [Ipo0iaeMbl 1 IepCIeKTHBEL
SIIEPHOM YHEPTeTUKHU. DKOJIOTHIECKUE ACTIEKTHI SIIEPHON IHEPTETHKU.
OneMeHTapHbIe YacTUIBL. OTKPHITHE TO3UTPOHA.

Mertoap! HAOIIONCHNS M PETHCTPAUH IEMEHTAPHBIX YaCTHII.
OyHaMeHTaIbHBIE B3aUMOIEHCTBHA. EMUHCTBO pU3HIECKON KapTHHBI
MUpa.

TexHuueckue ycTpolcTBa U MIPAaKTUUECKOE IPUMEHEHHE: T03UMETP,
kamepa BuibcoHa, siiepHbIi peakTop, aToMHasi 6oMoa.
JemMoHcTpammu.

CyeTyrK HOHU3UPYIOLIUX YACTHIL.

Pemenne 3aad ¢ onopoit Ha NOJIydeHHbIE 3HAHUS, B T.4. O 3apsje
Y MacCOBOM 4YHMCJIE si/ipa.

PacniosnaBanue Gu3n4ecKux sIBICHUH B y4eOHBIX ONBITAX U B
OKpY’Karollel )KU3HU: €CTeCTBEHHAs U UCKYCCTBEHHAs
pannoakTuBHOCTE. OnMcaHne KBaHTOBBIX SBICHUH U IPOILIECCOB C
UCTIOJIb30BaHUEM (PU3NYECKHMX BEIMYHH: IEPUO/] MOJIypaciajia,
SHEPTHs CBSI3M aTOMHBIX s, Ae(EKT Macchl sapa. AHaIN3
IIPOLIECCOB U SIBJIEHUH C UCIIOJIb30BAHNEM 3aKOHOB U IOCTYJIATOB:
3aKOH COXPaHEHMsI SJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUs
MaccoBOr0 4Kcia, HOCTynaTsl bopa, 3aKoH pagroakTUBHOTO
pacnaza.

VYyacrtue B pabote kpyrioro crona «OyHnaMeHTaIbHEIC
B3aumoieiicTBusl. ENMHCTBO prznueckoil KapTHHBI MUPa.
Hcnonb3oBaHue MHGOPMAITMOHHBIX TEXHOJIOTHIH JJIs TOUCKA,
CTPYKTYPHUPOBAHMSI, UHTEPIIPETALIMU U PEACTABICHUS
HHPOPMALIUH TIPH MOITOTOBKE COOOIICHN O IPUMCHEHUH 3aKOHOB
KBaHTOBOH (DU3UKHU B TEXHUKE M TEXHOJIOTHSX, IKOJIOTHUECKHX
acIeKTax SIepHON SHEPreTUKHU

JlabopaTopHbIe 3aHATHS

30.

HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

8.1

DJIeMEHTBI
ACTPOHOMHHU U
acTpoH3uKU

4/2

Ypok

31.

Orambl pa3BUTHSA acTPOHOMHHU. [IpuKIamHOE W MHPOBO33PEHYECKOE
3HAYCHUE aCTPOHOMHUM.

Bun 3Be3gHOTO HeOa. Co3Be3qust, SIPKUE 3BE3/bI, TUIAHETHI, HX BHIUMOE
JIBHOKEHHE.

CoJiHeUHast CHCTEMA.

Connue. ConHeuHass akTUBHOCTh. VcTounuk sHepruu CojHIA U 3BE3.
3Be3abl, X OCHOBHBIE XapakTepHCTUKU. [lumarpamma 'CreKTpajbHBII

Klgacc - CBEeTHMMOCTh'. 3Be3gbl TIJIaBHOM  ITOCJIEJ0BATEILHOCTH.
3aBUCMMOCThL  "'Macca -  CBETHMOCTR" IS 3B€3J  IJVIABHOMU
MOCJICIOBATEIbHOCTH. BHyTpeHHee cTpoeHne 3Be3n. CoBpeMeHHbBIC

TPEACTABIICHUA O MPOUCXOKACHUN U 3BOJIOIUA COJ'[HLIa " 3BC3. Orarbl
JKU3HH 3BC3/I.

IMoaroroBka coobuieHUH 00 3Tanax pa3BUTHS ACTPOHOMHH, O
MPUKIJIQTHOM ¥ MHPOBO33PEHUYECKOM 3HAUE€HHN aCTPOHOMHH, O
METOJax MOJIy4eHHsI HayYHBIX aCTPOHOMHYECKHUX 3HAHUH,
OTKPBITHSAX B COBPEMEHHON aCTPOHOMUH.

N3y4yenne COBpeMEHHBIX MPE/ICTABICHUH O IPOUCXOXKICHUN U
spomonuy CosHua 1 3BE34. 3ydeHne TUIIOB TalakTHK,
paauoranakTHK M KBa3apoB.

32.

Maieunsiit [1yts - Hama anaktuka. [lonoxenue u apmwxenue CoiHua B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku ¥ kBasapbl. YepHble AbIPbI
B SJ[pax TalaKkTHK.

Wzyuenne aBrokeHNst HEOSCHBIX TEII, IBOJIONNH 3BE3M U
Bcenennoit, nmpoiieccoB, NPOUCXOIAIINX B 3BE3/1aX, B 3BE3HBIX

41




Bcenennas. Pacmmpenme Bceenennoit. 3akon Xab6ma. PasGeranue
rasiakTuk. Teopus bonbiioro B3psiBa. PenukToBoe usnydeHue.
MacmrabHas cTpykTypa Beenennoit. Meraranaktuka.

Hepemennsie mpo0aeMbl aCTpOHOMUH.

CHUCTEMaX, B MEXKTATAKTHIECKON Cpelie, MacIITaOHON CTPYKTYPHI
Bcenennoit. O0psicHeHNE pacuperus BeeneHHo Ha OCHOBE
3akoHa Xab0a. [ToaroroBka K 00CYKICHUIO HEPEIICHHBIX
npobaem actpornomuu. [IpoBecHre HAOIOICHUN
HEBOOPYKEHHBIM TJIa30M C UCIIONB30BaHIEM KOMITBIOTEPHBIX
MPHJIOKCHUH ISl OTPE/ICIICHUS TIOJI0KECHUS HEOCCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/1usi CeBepHOTro
TIOJYIIAPHSL U SIPKHE 3BE3TBL.

[IpoBenenue HabmoAeHM B Teneckon JIyHbI, mmaneT, MieqHOTO
[Tytu. Yuactue B AUCKYCCHH O HEPEIICHHBIX MPOOIeMax
aCTPOHOMHUHU

[IpakTrueckue 3aHATHU

33.

IIpodeccnonalbHO OPHEHTHPOBAHHOE COJEP:KaHNe: HaOII0AATh
HEBOOPY>KEHHBIM TJ1a30M C HCIIOJIb30BAHINEM KOMIIBIOTEPHBIX
TIPWIIOKEHUH IS OTIpEICNICHNS TTOJIOKEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/1usi CeBepHOro MoNyImapus u
SIPKHE 3BE31bI.

Paznen 9. O6o0maroiee noBTope

HUE

9.1 | Obobuiatomee 2 34. | Ponb pu3uKy 1 aCTPOHOMUH B 9KOHOMHYECKOW, TEXHOJIOTUUECKOH, Yuactue B IMCKYCCHHU O POJH (DM3UKH ¥ aCTPOHOMHH B Pa3IMuHbBIX
TIOBTOPEHUEC COLIMAJIBHON U dTUYECKOH c(i)epax JCATCIILHOCTH Y€JI0BEKa, pOJIb U MECTO C(bepax JesiTeIbHOCTH uenoBeka. [loaroroska COO6III€HI/II71 0 MECTC
(U3UKU ¥ aCTPOHOMHH B COBPEMEHHON HAYYHOW KapTHHE MHpPA, POJIb (u3KuIEeCKOM KapTUHBI MHUPA B PAILYy COBPEMEHHBIX NPEICTABIIECHHUMA
(dusndeckoit Teopun B HOPMHUPOBAHUH MPEICTABICHHUN 0 HU3NICCKOI O Ipupoxae.
KapTHHE MHUPa, MECTO DH3MUECKOH KAPTHHBI MUPA B OOIIEM Py Brimonaenne yqe6\1'n,1x 3ajaHuid, TEMOHCTPUPYIOIIUX OCBOCHHE
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHUH O IPUPOIE. OCHOBHBIX NOHATHI, pU3MIECKIX BEMHH 1 3aKOHOB Kypca
(107637011

IIpomexyTouHas -

aTrectaiys B popme

muddepenmansHOro

3ayera

Bcero: 68
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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 MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX
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
BBIJIAIOIINXCS YICHBIX-(DHU3UKOB M ACTPOHOMOB);

— JlemoHcTpannoHHOe 000pynoBaHue (001Iero Ha3HaYeHHs U TeMaTH4eCcKre 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 TOCYIapCTBEHHYIO aKKpEeIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIero
0o0pa30BaHUsl OpPraHM3aLUSAMH, OCYLIECTBISIONIMMU 00pa3oBaTelIbHYIO JIESTEIBbHOCTh 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 o0OpazoBarenpHOM TpoIiecce HCHONB3YIOTCS dIEKTPOHHBIE 00pa3oBaTeIbHBIE PECYPCHI
U3 (enepanrbHOr0 TepeyHsl OJIEKTPOHHBIX 00pa30BaTEeNbHBIX PECYpCOB, MNOMYIICHHBIX K
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UCIIONIB30BAHUIO  TIPU  pealli3aliil  WMEIONIMX  TOCYAApCTBEHHYIO  aKKPEIUTAIIHIO
00pa3oBaTeNbHBIX MPOTPaAaMM HAYaIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEro OOIIero
oOpa3zoBaHusi, YTBep:kJAeHHOro mnpukazom Munnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).
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