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HHOACHHUTEJIBHAA 3AIIMCKA

MonenbHasi CHHXpOHU3MpOBaHHAas paboudas mporpamMma 6a30BOro M yriyoJa€HHOTO U3ydeHus mpeaMeTa
«Dwusukay B 10-11 kmacce pazpaborana Ha ocHoBe Pabouumx mporpamMm cpemaHero oOmiero oopa3oBaHUs
o ¢usnke (6a30BbIM YPOBEHB, YINIYOJIEHHBIH YPOBEHB), OJOOPEHHBIX peIIeHHEM (eaepabHOrO yueOHO-
METOJIMYECKOT0 00beIMHEHMSI 110 001eMy oopazoBanuto ot 29.02.2022r., mpotokon 7/22.

Jannast nmporpamMma ciy>KUT OCHOBAaHUEM JIJISl YUHUTENS 10 pa3paboTke paboueil mporpamMmsl o pusuke B
KJIaccax, IJIe pealiu3yIoTCs MYJIbTHNPOQIIILHEIN yueOHbI TiaH. B pasnene «Tematnueckoe IUIaHUPOBa-
HUEe» Y4eOHOTO Kypca cojepkaHue oOyueHUs CUHXPOHU3UPOBAHO I OCBOCHHS OOYYaIOIUMUCS Ipe-
MeTa Kak Ha 6a30BOM, TaK M YriyOJICHHOM ypOBHE.

Jannas mporpamMma ompenensier 00si3aTesIbHOe MPEIMETHOE COJEp>KaHUE, YCTAaHABJIUBAET MPUMEPHOE
pacripenenenre y4eOHbIX YacoB 10 TEMAaTHUECKUM pasJieliaM Kypca B PeKOMEHIYEMYIO MOCIIE0BATEILHOCTh
M3YYEHHUS TEM M pa3JielioB y4eOHOro mpeaMeTa ¢ yu€ToM MEKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKH y4eOHOTO IMpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOydatomuxcs. [Iporpamma naér npepcraBieHue
0 LIETISAX, cooepoicanuu, obujeti cTpaTerud oOydeHus, BOCIUTAHUS U Pa3BUTUs 00yUaIOIUXCsl CPEACTBAMU
yaeOHoro nmpenMera «du3nka» Ha yriryoJ€HHOM ypoBHE U 6a30BOM YPOBHE.

H3zyuenue xypca usuxu yenybiénHozo ypoeHs No360.18em peanu308ams 3a0aiu npo@eccuoHaibHol
opueHmayuu, HanpasieHo Ha Co30anue YC108Ull OJisl NPOSGIEHUs CGOUX UHMEILIEKMYANbHbIX U MBOPYECKUX
CHOCOOHOCMEll KaXCObIM YUAWUMCS, KOMOopble HeoOX00UMbl 0/ NPOOOJIICEHUs 00PA308aHUsL 8 GbICULUX
VUEOHBIX 3a6€0eHUAX NO PAZTUYHBIM DUSUKO-MEXHUYECKUM U UHHCEHEPHBIM CReYUanIbHOCTISM.

B nporpamme omnpenensitorcs IIaHUpyeMble pe3ylbTaThl OCBOCHUS Kypca (U3UKH Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHus: TMYHOCTHEIC, METAIPEIMETHBIC, IIPEAMETHBIC (Ha YIITyOJIEHHOM U 6a30BOM ypPOBHE).
Hayuno-merononornueckoii OCHOBOM A pa3paboTKU TpeOOBaHMN K JIMYHOCTHBIM, METalpeaIMETHBIM
Y TIPEIMETHBIM pe3yJibTaTaM O00YYarOIINXCs, OCBOMBIIMX MPOTPAMMY CPEIHEro ooImero oopa3oBaHus Ha
yri1yOIE€HHOM YPOBHE, SIBIISIETCSI CHCTEMHO-/1€ATEeIbHOCTHBIN MOAXO/I.

IIporpamma BKJ/II04aer:

naAaHUpyemble pe3yibmamsl OCBOSHHS Kypca (M3UKH Ha YriyOIEHHOM M 0a30BOM YpOBHE, B TOM YHCIIE
npeomemHule pe3yibmamsl 0 roJiaM 00y4eHHs;

cooepacanue yuebHo2o npeomema « Duzuka» no 2o0am 0oOyuenus,

npumepHoe memamuieckoe HAAHUPOBaHUe C YKa3aHUEM KOJIMYECTBA YacOB HA M3y4CHHME KaKJIOW TEeMBI

U NPUMEPHOU XAPAKMePUCMUKOU y4eOHOU 0esimelbHOCIU YYauuxcs, pealn3yeMol pH H3y4eHNH dTHX

TEM.

[TporpammMa umeeT MpUMEPHBI XapakTep U MOKET ObITh MCTIOIH30BAHA YUUTEISIMHA (PU3HUKH JUTSI COCTAB-
JIEHUS CBOUX pabouuX MpOrpamM.

Pabovas nmporpamma He CKOBBIBAE€T TBOPUYECKYIO HHUIIMATUBY YUHUTENIEH U TPEAOCTABIISET BO3MOKHOCTH
IUISL peau3aly pa3IMYHbIX METOUYECKUX MOAXO00B K IpenoJjaBaHuio (pU3UKU Ha yriayOsiéHHOM U 0azo-
BOM YPOBHE TIPH YCJIOBHM COXPaHEHHs 00s3aTeIbHONW YacTH cojepkaHus Kypca. KommdecTBo dacoB B
TEMaTUYeCKOM IIJIAHUPOBAHUHU HA M3YYECHUE KaKIOH TEMbI SIBJISETCS OPUEHTUPOBOUYHBIM M MOXET OBIThH
M3MEHEHO KaK B CTOPOHY YMEHBIIICHUS, TaK U YBEITMYEHHS B 3aBUCHMOCTH OT PEATH3yEeMBIX METOIUNICCKUX
MOJIXO/I0B ¥ YPOBHSI ITOJITOTOBJICHHOCTH yYaIllUXCSl.

KypcuBoM B TeKcTe mporpamMMsl BblIeIeHbI 37eMeHThI Llenu u 3agaun, [IpeiMeTHBIX pe3ynbTaToB U
Coneprkanust yaeOHOTO MaTepuaa, KOTOpbIe IPECTAaBIICHBI [UTS N3YYEHUS Ha yrIIyOJIEHHOM YPOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «®PU3UKA»

®u3rka Kak Hayka o HauOojee oOIIMX 3aKOHAaX MPUPOJBI, BHICTyMHas B KauecTBE yueOHOro IpenmMera
B IIIKOJI€, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HaHUU 00 okpyxkaromem Mupe. llIkonbHbIN Kype u-
3UKH — CHUCTEMOOOPAa3YIOIIUN Ui €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEAMETOB, MOCKOJIBKY (pru3nueckue
3aKOHBI JIS)KaT B OCHOBE IPOIIECCOB W SBJIICHHM, M3y4aeMbIX XUMHEH, Ouosoruei, Gpu3ndeckou reorpa-
¢ueit u actponomueii. Mcnonb3oBanue 1 akTHBHOE PUMEHEHHE (PU3MUECKUX 3HAHUHN OMPEAETHIIO XapakK-
Tep U OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOIUH B chepe IJHEPreTHKH, TPAHCIIOPTa, OCBOEHUSI KOCMO-
ca, TIOJIyueHHs HOBBIX MaTepUAIOB C 3aJaHHBIMH CBOWcTBaMH M JAp. M3yueHuwe Qu3MKu



BHOCHUT OCHOBHOW BKIaJ B GOPMUPOBAHHWE €CTECTBCHHO-HAYYHOW KApTHHBI MHUpA  YYalluxcs,
B (OpMUPOBAHNE YMEHUN MPUMEHATh HAyYHBIH METO] MO3HAHUS MPHU BBHIOJHEHUN UMH Y4eOHBIX HCCIIe-
JIOBaHUH.

B ocHoBy Kkypca (u3MKH CpeqHEell IIKOJbI MOJIOKEH s Ui, KOTOpble MOXHO paccMaTpUBaTh Kak
MIPUHIIMITBI €TO MTOCTPOCHHMS.

Hoen yenocmnocmu. B coOTBEeTCTBUU C HEM KypC SIBJISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COJCPKUT
MaTepuai u3 BCeX pa3aesioB GU3KUKH, BKIIFOUYAET KaK BOIPOCHI KIIACCUYECKON, TAK M COBPEMEHHON (DHU3HKHU.

Hoesn zenepanuzayuu. B cooTBeTcTBUU C HEW MaTtepHal Kypca GuU3NKU 00BbEAMHEH BOKPYT (PU3UUECKHIX
teopuid. Begymmm B Kypce siBnsieTcs GOpMUPOBAHHE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHH,
BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzaius npeamnoyaracT UCMojib30BaHWE I'yMaHUTApHOIO MOTEHIIMAJA
¢bu3nyecKkoil HayKu, OCMBICICHUE CBSI3M DPa3BUTHUS (U3UKU C pa3BUTHEM OOILECTBA, a TaKke
C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMH H SKOJOTHYECKUMH MTPOOIEMaMHU.

Hoesn npuknaonou nanpagnennocmu. Kypc Guznkm yriy0I€HHOTO YPOBHS IPEINoiaraeT 3HaKOMCTBO
C IIUPOKUM KPYrOM TEXHUYECKHX U TEXHOJOTHMUYECKUX MPUIIOKEHUI M3y4EHHBIX T€OpUil U 3akoHOB. [lpu
TOM PAacCMATPUBAIOTCS HA YPOBHE OONIMX MPEICTABICHWA W COBPEMCHHBIC TEXHUYECKHE YCTPOMCTBA
U TEXHOJIOTHH.

Hoesn rKkonozuszayuu peannusyercs MoCpeaCTBOM BBEIACHHUS SJIEMEHTOB COJIEPIKAHMS, MTOCBSAIIEHHBIX KO-
JIOTUYECKUM TIpOOJieMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C Pa3BUTHEM TEXHUKHA W TEXHOJOTHH, a
Takxe 00CY>KIEHHS MPOOIeM PalMOHATFHOTO MPUPOAOIIONIB30BAHUS U IKOJIOTUYECKOM O€30MacHOCTH.

OcBocHHE COIEpKaHUS MTPOTPAMMEI JIOJDKHO OBITH IMOCTPOCHO HA MPUHITUIAX CUCTEMHO- JCATEIHHOCT-
HOro noxaxona. J{ns ¢usuku peanuzanus 3TUX NPUHIMIIOB OA3UPyeTCs HA MCIOIb30BAHUH CaMOCTOSITENb-
HOTO JKCIIEpUMEHTa KakK IOCTOSHHO JelcTByromero (akropa ydeOHOro mporecca. /[us yenyoiénnozo
VPOBHSL — 2O CUCEMA CAMOCMOAMENbHO20 YUeHUUeCK020 IKCNEPUMEHMA, SKI0Yanue2o ponmaivhsie
VueHuuecKue ONblMbl NpU  U3VHYEHUU HOB020 Mamepuaid, J1abopamopuvie pabomvl u pabomuvl
npakmuxyma. Ilpu smom 603modicHbl 06a cnocoba peanuzayuu @uzuiecko2o npakmukyma. B nepsom
cayuae npakmuxkym npogooumcs oo 6 konye 10 u 11 xnaccos, 1ub6o nocie nepgoeo u 6mopoco noy2ooutl
8 KAJX®COOM U3 IMUX KIaccos. Bmopou cnocob — smo unmezpayusi pabom npakmuKymda 8 CUCmemy
1ab6opamopHulX pabom, Komopwvie NpoBoOsmcs 8 npoyecce uzyyenus pazoena (memwt). Ilpu smom noo pa-
bomamu npakmuKyma HOHUMAemcs: CAMOCMOSIMeNbHOe UCCIe008aHUe, KOMOPOoe NPOBOOUMCs NO PYKOBOO-
cmaey c8EpHYmMo2o, 0000WEHH020 8U0A Oe3 NOULa2080U UHCMPYKYULL.

B nporpamme cucremMa y4eHHUECKOTO IKCIIEPUMEHTa, Tab0paTOPHBIX padoOT U MPaKTUKyMa MpeicTaBie-
Ha eJIMHBIM TIepeuHeM. BBIOOp TeMaTHKU JJIs TUX BHJIOB YYCHUYESCKHUX MPAKTHICCKUX PAbOT OCYIIECTBIIS-
€TCsl YJaCTHMKaMHU 00pa30BaTeIbHOTO MPOIlecca UCXO/s U3 OCOOEHHOCTEH MOYPOYHOTO IJIaHHUPOBAHUS U
ocHamieHus kabuHeta ¢u3uku. [Ipu 3TOM oOecrieunBaeTcsi OBIAJCHUE 00yUYaAIONTUMUCS YMEHHUSMH TTPOBO-
JUTH MPSMbIE U KOCBEHHbIE U3MEPEHUs, UCCIIEIOBAHUS 3aBUCUMOCTEN (DM3UUYECKUX BEIIMYMH U MOCTAHOBKY
OIIBITOB IO TIPOBEPKE MPETOKEHHBIX THITOTES.

Bonpiioe BHUMaHUE yaenseTcs PEMICHNI0 PACUETHRIX U KaUeCTBEHHBIX 3a1a4. [Ipu 3ToM A pacuéTHBIX
3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a7auil C SIBHO 3aJ]aHHOM U HesA6HO 3a0anHol (PU3MUECKOW MOJEIBIO, 1M03-
BOJISIFOIIME TPUMEHSTh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJHOTO pasjieia Kypca, Tak |
WHTETPUPYS IPUMCHCHHUE 3HAHWIA W3 Pa3HBIX pa3jiesioB. Js KadeCTBEHHBIX 3a7a9 MPUOPUTETOM SBIISIOTCS
3aaHusg Ha OObsicHeHHWe / TpeAcKa3aHWe NTPOTeKaHWs (U3NYECKUX SIBJICHUH M MPOIECCOB B OKPY-
JKaroIIeH KU3HU, TpeOyroIre BeIOOpa GU3HUSCKON MOJIETH JIUISl CUTYalluH TPAKTHKO- OPUEHTUPOBAHHOTO
Xapakrtepa.

B cootBerctBun ¢ TpedoBanusmMu @I'OC COO k MarepuanbHO-TEXHUYECKOMY 00€CIeYeHUI0 Y4eOHOTo
mporecca Kypc (U3MKM yrIyOJN€HHOro M 0a30BOrO ypOBHS B CpPEeJHEM IIKOJE JOJKEH M3Yy4aThCs
B YCJOBHAX NpeIMeTHOro kaduHera. B xaOunere pu3uku H0KHO OBITH HEOOXOAMMOE JIAOOPATOPHOE
000pyZ0BaHUE Ul BBINOJIHEHUS YKAa3aHHBIX B POrpaMMeE YYEHHYECKHUX OIBITOB, J1a0OPATOPHBIX paboT
U paboT MpaKTHKyMa, a TaKKe JEMOHCTPALMOHHOE 000pyI0BaHHUE.

JemoHcTpannonHoe o0opyaoBanue GopMupyercs B COOTBETCTBUU € MPUHIIUIIOM MUHUMAJIBHOM J0CTa-
TOYHOCTH U 00ECIIEYMBAET MOCTAHOBKY MEPEYHCICHHBIX B MPOrpaMMe KIIFOUEBBIX JEMOHCTpAIMA JJIs HC-
CJICZIOBAHMSI M3YyYaeMbIX SIBJICHUN M IPOLIECCOB, SIMIUPUUYECKUX U (PyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHU-
YECKUX IIPUMEHEHUM.



JlaGopaTtopHoe 000pyIOBaHUE Il YYCHUYECKHX MPAKTHUECKUX paboT GopMupyercs B BUJE TeMaTuye-
CKHMX KOMIUIEKTOB M 00€CIIEYNBACTCS B pacyéTe OJJHOTO KOMIUIEKTa Ha IBYX oOydaronuxcs. TemaTndeckne
KOMILIEKTHI J1JAOOpaTOpHOro 00OpyIOBaHUS TOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUH
AHAJIOTOBBIX M IM(POBBIX MPHOOPOB, a TAK)KE€ KOMITBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BUjaE HUPO-
BBIX J1a00OpaTOpUH.

HEJIN U3YYEHUA YYEBHOTI'O ITIPE/IMETA «®U3UKA»

OCHOBHBIMU LIEJISIMH U3y4eHHsI (GU3UKH B 001IEM 00pa30BaHUM SBIISIFOTCS:

e (opmupoBanue wuHTEpeca U CTPEMJICHHS OOYYAIONIMXCS K HAYYHOMY W3YYCHUIO TIPUPOJIEI,
pPa3BHUTHE UX UHTEIUIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEJCTABICHUI O HAYYHOM METOJIE MO3HAHHs W (POPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYXAIOIINM SIBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa M3y4eHHUsS OCHOB CTPOCHHS MaTepHH
1 pyHTaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHue yMEHHI OOBICHATH SBICHUS C UCIOJIH30BaHUEM (DM3MUCCKHUX 3HAHWMA W HAYYIHBIX
JI0Ka3aTeIbCTB;

e (opMHUpOBaHHE TPEACTABICHUI O poiM (U3UKU JUIS Pa3BUTUSL JPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;
passumue npeocmasieHutl 0 03MONCHBIX chepax Oyoyuel npopheccuonatbHol 0esmerbHOCmU, C6sl-
3AHHBIX ¢ PUUKOLL, NOO2OMOBKA K OANbHelueMy 00VUeHUI0 8 IMOM HANPABLEHUU.

e JlocTmwKeHHE ITHX Iesell 00ecreYnBaeTcsl PEUICHHEM CIEAYIOMMX 3a7ad B IMPOIECcCce M3YYeHUs
Kypca (DU3UKH Ha YPOBHE CPEIHEr0 00IIero 0Opa30BaHMUS:

® TpUOOpPETEHUE CUCTEMBbI 3HAHHKA 00 OOHIMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSX,
BKJIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIECKTPOJAUHAMHKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTHI
acTpo(r3uKH;

e (opmupoBaHUE YMEHUI MPUMEHSITh TEOPETUUECKUE 3HAHUS IS OOBSICHEHUS (PU3NUECKUX SBICHUI
B MIPUPOJIC U JJIS IPUHATHUS MIPAKTHUECKUX PEIICHHUI B MOBCEAHEBHON KU3HMU;

® OCBOCHHE CITOCOOOB PEIICHHs Pa3NIMUHBIX 3ajad C SBHO 33JaHHOW (PU3MUECKOW MOJEIbBIO, 3a/1a4,
MO/Ipa3yMeBAIOIINX CAMOCTOATENIbHOE CO3/laHue (PU3NUEeCKON MOJENH, aleKBaTHOM YCIOBUSM 3a-
Jla49¥, B TOM YHCIIE 33]]a4 MH)KEHEPHOTO XapaKkTepa,

e TMoHMUMaHHEe  (U3MUECKUX  OCHOB W MPUHIUIOB  JEHCTBUS  TEXHHUYECKHX  YCTPOMNCTB
Y TEXHOJIOTMYECKUX MPOIIECCOB, UX BIHMSHUS HAa OKPYKAIOIIYIO CPELy;

® OBJAJICHUE METOJAMU CAMOCTOSITEIILHOTO TUIAHUPOBAHMSI U MPOBEICHUS (PU3NICCKUX IKCIIEPUMECH-
TOB, aHAJIM3a ¥ MHTEPIIPETAINH HH()OPMAITIH, ONPEACTICHNS TOCTOBEPHOCTH TOJTYIEHHOTO PE3yIb-
TaTa;
CO3JIaHHME YCJIOBUH /ISl pa3BUTHSI YMEHUH IMPOEKTHO-HUCCIIE0BATENECKOM, TBOPUECKOM NesTeTHHO-
CTH; paseumue umumepeca K cepam npogheccuonarvHou O0esamenrbHOCmu, C8A3AHHOU C u3u-
KO.

MECTO YYEBHOI'O IPEJIMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC COO yrnyO0n€HHBIA YpOBEHb M3YydeHHUs yuyeOHoro mpenmera «Dusuka» Ha
ypOBHE cpeiHero o01iero o0pa3zoBaHus BHIOMpPaAETCs 00y4arOIUMUCS, MIIAHUPYIOIIMMH IPOAOKEHHE 00-
pa3oBaHus MO CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQuIIs.

Y4eOHBIM TIaHOM TIpeaycMOTpeHO u3ydeHue (m3uku B 00béMe 34049 3a nBa roma oOydeHus: 59
B Hezemto B 10 u 11 knaccax, Ha 6a30BoM ypoBHE B 00bEMe 136 4 3a 1Ba roja oOyueHus o 2 4 B HEAEIIO B
10 u 11 xnaccax. B TemaTtudeckom manupoBanuu Ay 10 u 11 kimaccoB mpesnoaratoTcst pe3epB BpEMEHH,
KOTOPBIN YUUTEIbh MOXKET UCIOIB30BATh MO0 CBOEMY YCMOTPEHHIO, U MMOBTOPUTEIbHO-00001IaI0IINE YPOKH.



IINIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA YYEBHOTI'O IPEJIMETA «®U3UKA»
HA YPOBHE CPEJHET'O OBILIIEI'O OBPA30OBAHUA

OcBoenne yueOHOTO npeamera «Dusnka» Ha yPOBHE CpeHEro obmiero oopasoBanwus (yriayOnEHHbIN
0a30BBIIl ypOBEHb) MOJKHO OOecredyrBaTh JOCTHXKEHUE CIEAYIOIIUX JUYHOCTHBIX, METalpeIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

I'pasxicoanckoe socnumanue:
¢ chOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIMKU O0YYArOIIErocsi Kak aKTHUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I1ecTBa;
® [IPUHATHE TPAJAULMOHHBIX OOIIEUEIIOBEUECKUX TYMAHUCTHUECKUX U IEMOKPATUYECKHUX [IEHHOCTEH;
® TOTOBHOCTb BECTU COBMECTHYIO JIEITEIbHOCTh B HHTEPECAX IPakJaHCKOT0 OOIIECTBA, y4aCTBOBATh
B CAMOYIIPABJICHUH B IIIKOJIE U JETCKO-IOHOIIECKUX OpPraHU3aIusiX;
® yMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMM HHCTUTYTaMH B COOTBETCTBUHM C MX (DYHKIMSIMHU
U Ha3HAYCHHUEM,;
® TOTOBHOCTb K TYMAaHUTAPHOM U BOJOHTEPCKOU AEATEIbHOCTH.
Hampuomuuecxoe eocnumanue:
¢ chOpPMHPOBAHHOCTH POCCUHCKON TPAXKAAHCKOIN UACHTHYHOCTH, TATPUOTHU3MA,
® [ICHHOCTHOE OTHOIIEHHE K rOCY/JIapCTBEHHBIM CHMBOJIaM; JOCTIDKCHUSIM Poccun B Qusmke
U TEXHUKE.
Jlyxoeno-up. eocnumi
e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TOBEJICHMUS;
® CrHOCOOHOCTh OIICHHMBAaTh CUTYAlMIO W MPUHUMATh OCO3HAHHBIE pPEIIEHHs, OPHUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YYEHOTO;
®  0CO3HaHHWE JIMYHOI'O BKJIAJ1a B IOCTPOEHNUE YCTOMYMBOT0O OYAyILIEro.

Dcememuueckoe éocnumanue:
® HCTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas OSCTETHUKY HAay4HOTO TBOPYECTBA, MPHUCYILETO
¢buznyeckoit Hayke.
Tpyoosoe socnumanue:
® UHTEpeCc K pa3NuyHbIM chepaM MpodhecCHOHATBHONW JEesATEIbHOCTH, B TOM 4YHCIE CBSI3aHHBIM
c pu3uKoON W TEeXHUKOW, YyMEHHe COBepLIaTb OCO3HAHHBIA BbIOOp Oynymield mnpodeccun
Y peaJIn30BbIBATH COOCTBEHHBIE )KN3HEHHBIE TIAHbI;
® TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO M caMOOOPa30BaHUIO B 00JacTH (U3UKU HA MPOTSH-
KEHUU BCEH KHU3HHU.
DKonozuueckoe eocnumanue:
¢ chOPMHPOBAHHOCTB IKOJIOTUIECKON KYJIBTYpBI, OCO3HAHHE TI00ATFHOTO XapaKTepa SKOJIOTUIECKUX
npo0iem;
® [UJJAHUPOBAHUE U OCYIIECTBICHUE JCHCTBHII B OKPYKAIOUIEH Cpele HAa OCHOBE 3HAHUS IIeJIei
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
® pacCHIMpEHHE ONbITa JESATEIBHOCTH HKOJOTHUYECKOW HAINpaBIEHHOCTH Ha OCHOBE HMMEIOLIUXCS
3HaHUi 1o pusmke.
lleHHocmu HAY4YHO020 RO3HAHUA:
e chOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (U3U-
YECKOHN HAyKU;
® OCO3HaHHWE LIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTH B TIpOLECCEe M3ydeHHs (PU3MKH OCy-
IIECTBIIATH MPOCKTHYIO M HCCIIEIOBATENBCKYIO ACATEIIFHOCTh MHINBHIyIEHO U B TPYIIIIE.
B nporniecce 1ocTHKEHUS TMUHOCTHBIX PE3yJIbTATOB OCBOSHHSI IPOTrPaMMBI cpeiHero odiero odpasopa-
HUS 110 (u3nKe y OOYYalOUIMXCSI COBEPIICHCTBYETCS OIMOYUOHANbHBIN UHMELIeKm, TPEATIONararollni
c(hOpMUPOBAHHOCTH:



CAMOCO3HAHUS, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE, BUICTH
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ceO€;
camope2yiuposanis, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJITalITHPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBJIATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;;

BHYymMpeHHell Momusayuu, BKIIOYAIONICH CTPEMIICHHE K JOCTHDKEHHIO SN U YCIIeXY, ONITUMU3M,
WHUIMATUBHOCTh, YMEHUE JICHICTBOBATh, UCXO/I U3 CBOUX BO3MOKHOCTEH;

smMnamuu, BKIFOYAKOIIEH CIIOCOOHOCTh MOHMMATh 3MOIIMOHAILHOE COCTOSIHUE JAPYIHX, YYUTHIBATH
€ro MPH OCYIIECTBICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COYUATILHBIX HABLIKOG, BKITFOUAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C IPYTUMH JIOIbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOH(PIUKTEHI.

METANPEJJMETHBIE PE3YJIBTATBI

y}II/IBepcaJILHbIe NO03HABaTeJbHbIE JeHCTBUA

Ba3oBble Jlornyeckune AefcTBUA:

CaMOCTOSITENILHO (DOPMYITUPOBATh U aKTYyalIU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEIEIATH LN AEATEIbHOCTH, 3a1aBaTh IAPAMETPhl U KPUTEPUU UX JOCTHKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IIPOTUBOPEYMS B PACCMATPUBAEMBIX SIBJICHUAX;

pa3pabarbiBaTh IUIaH pELIEHHUsS MpoOJIeMbl ¢ y4ETOM aHalM3a UMEIOIIUXCS MaTepUalIbHBIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B IE€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OLICHUBATH
PHUCKH MOCIEACTBUN AEATENBHOCTH;

KOOPAMHUPOBATH Y BBIIIOJIHATH paboty B YCJIOBHUSX peanbHOro, BUPTYAJILHOT'O
1 KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS,

pa3BUBaTh KPEATUBHOE MBILUIEHUE PU PELIEHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciienoBarejbcKHue AeliCTBHA:

BJIa/I€Th HAYYHON TEPMHUHOJIOTHEH, KITI0UEBBIMU MOHATUSAMU U METOAAMU (GU3UUYECKOM HAYKH;
BJIaJIeTh HaBBIKAMU Y4eOHO-UCCIIEI0BATEIbCKOW M MPOEKTHOHN JesITeIbHOCTH B 00JacTH (U3UKY;
CIOCOOHOCTBIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB peIIeHUs 3a1a4 (pu3nIecKo-
r'O COJIep’KaHusl, IPUMEHEHUIO Pa3IMYHBbIX METOJOB ITO3HAHUS;

BJIaJIeTh BUJIaMU JIEATEIBbHOCTH IO MOJIyY€HHIO HOBOT'O 3HaHMS, €ro HHTEpIpeTaluy, IpeodpazoBa-
HUIO U IPUMEHEHUIO B PA3JIUYHBIX y4EOHBIX CUTYallUsX, B TOM YHUCIIE TIPU CO3/IaHUH YUE€OHBIX MPO-
€KTOB B 00s1acTu (PU3HKHY;

BBISBJIATh IIPUUMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJU3MpOBaTh 3ajady, BBIIBUraTh T'MIIOTE3Y €€
pElIeHNs, HAXOAUTb apryMEHTHI Ul JOKa3aTelIbCTBa CBOMX YTBEP)KIEHUH, 3a/aBaTh NapaMeTpbl
U KPUTEPUU PELICHMUS;

aHAJIN3UPOBATh MOJIYYEHHBIE B XOJE PEIICHUS 33/1a4d PE3yJIbTaThl, KpUTHYECKH OLICHUBATh UX JO-
CTOBEPHOCTb, IPOrHO3UPOBATHh U3MEHEHHE B HOBBIX YCIOBHSX;

CTaBUTH M (HOPMYIHPOBATh COOCTBEHHBIE 33aJ]aul B 00pa30BaTENbHOMN NESATEIHLHOCTH, B TOM YHUCIIE
NIPU U3yYEHUH (PUBHKH;

JlaBaTh OILIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh MPUOOPETEHHBIH OMbIT;

YMETbh [IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUUYECKYIO 00JIaCTh )KU3HENESTEIbHOCTH;

YMETbh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, MpeAJiaraTb OpUTHHAJIbHBIE MOAXOJbI U PELIEHUS; CTaBUTh MPOOJIEMbI
U 3aJ1a4i, JOIYyCKalONINe ajJbTepPHATUBHBIE PEIICHNUS.

PabGora ¢ nunpopmaunmeit:

BJIAJICTh HAaBBIKAMH MOJTydeHHs MH(pOpManuu (GpU3NIecKoro COAEpKaHWs W3 MCTOYHHKOB Pa3sHbBIX
THUIIOB, CAaMOCTOSITEJIFHO OCYIIECTBIISATh MOUCK, aHAJIM3, CHCTEMATH3alUI0 U MHTEPIPETALNIO WH-
(dbopmanuu pa3ITUYHBIX BUIOB U (HOPM MpEACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(pOpMALNY;

UCTIOJIb30BATh CPEACTBAa HH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIIEHUN KOTHH-
TUBHBIX, KOMMYHHMKATHBHBIX M OPTaHM3alMOHHBIX 3a1a4 C COOJIOAEHHEM TpeOOBaHUIA



SPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, TMTHEHBI, pecypcocOepeeHHs, MPaBOBBIX M ITHYECKHX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3J1aBaTh TEKCThI (PM3UYECKOTO COACPIKAHUS B PA3IMUHBIX (opMmarax ¢ y4€TOM Ha3HAYCHUS WH-
dopmanuu ¥ 1ENEBOW  ayJUTOPUH, BBHIOMpas ONTUMAIbHYIO (OpMy  TpencTaBlICHHS U
BU3yaITH3aLUH.

YHI/IBepcaJILHLIe KOMMYHUKATHBHBIE aercTBUs

Oo0menue:

OCYIIECTBIISTH OOIEHNE HAa ypOKaX (DU3UKU M BO BHEYPOUHOU JESITEIHHOCTH;
pacrno3HaBaTh IPEANOCHUIKH KOH(MIUKTHBIX CUTYallUi U CMSTYaTh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUYKY 3PEHUS C UCIIOIB30BAHUEM S3BIKOBBIX CPEICTB.

CoBMecTHaR ACATCJIbHOCTDb:

MIOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIUBUAYaTbHON paboThI;

BBIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX ACUCTBHH C y4ETOM OOIINX HHTEPECOB U BO3ZMOKHOCTEH
KQ)KJOT0 WICHA KOJJICKTUBA;

IIPUHUMATH LIEJIM COBMECTHON JIE€ATENBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH JIEUCTBUSA 110 €€
JOCTUKEHHIO: COCTABIIATH IJIaH ACUCTBUMN, pacpeaessiTh poju ¢ y4€TOM MHEHUI yYaCTHUKOB, 00-
CYXJ1aTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHUBATH KAa4eCTBO CBOETO BKJIA/1a U KaXI0T0o y4acCTHHKA
KOMaH/IbI B OOIINI Pe3yNIbTaT 10 pa3padOTaHHBIM KPUTEPUSIM;

IIpesiaraTb HOBBIE IPOEKTHI, OLICHUBATh MJIEU C MO3ULMKA HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTHYE-
CKOH 3HAYMMOCTH;

OCYHIECTBJIATh IIO3UTUBHOE CTPATETUYECKOE MTOBEICHNE B PA3IIMYHBIX CUTYaLUsIX, IPOSABISATH TBOP-
4YeCTBO U BOOOpakeHue, ObITh MHUIIUATUBHBIM.

YHI/IBepcaJ'lLHI)Ie PETYyJIATUBHBIC JelcTBUA

Camoopranm3anms:

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENIBHYIO 1€ATEILHOCTh B 001aCTH (PU3UKU U aCTPOHOMUM,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYJIHPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH PEILIEHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TUIAH BBIIOJHEHUS
MPAaKTUYeCKOH paboThl € Y4ETOM HUMEIOIUXCS PEecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH
U IIPEATIOYTEHUH;

® JaBaTb OLUCHKY HOBBIM CHUTYyAllUAM,
®  pACIIUPATh PAMKH y4€OHOTO MPEeIMETa Ha OCHOBE JIMYHBIX TIPEOUYTECHUH;
e JIeNIaTh OCO3HAHHBIN BHIOOP, ApTyMEHTHUPOBATH €r0, OpaTh Ha CeOsI OTBETCTBEHHOCTH 3a PEIICHUE;
® OILIEHUBATh NPUOOPETEHHBII OIIBIT;
e crnocobcTBOBaTh (HOPMHUPOBAHHMIO M MPOSBICHUIO IIUPOKOM JSpyIulMU B o0jacTé  (pU3MKH,
MIOCTOSIHHO IMOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTb, OLICHUBATh COOTBET-
CTBHUE PE3YJITATOB LIEIISM;

BJIaJIETh HaBBIKAMM IIO3HABATENIbHOM peQuieKcuM Kak OCO3HAaHUS COBEPIIAEMBIX JEHCTBUI
U MBICJIIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUM; HCIONb30BaTh MPUEMBI pediieKcuu
JUIsl OLIEHKU CUTYalluH, BIOOpA BEPHOTO PELICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHU)KECHHUIO;

IIPUHUMATh MOTHBBI M apTYMEHTBI APYTUX MPH aHAIU3E PE3yJIbTaTOB IE€ATEIBHOCTH.

IIpunsTHe cedst M APyrux:

MIPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTAaTKU U TOCTOUHCTBA;
MPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX IIPU aHAJIU3€ Pe3yNbTaTOB JESTEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OUIHOKH.



INPEIMETHBIE PE3YJIbTATBI
10 kiaace

B npouecce nzyuenus kypcea Gpusnku yriay6nénHoro u 6azosoro ypoHs B 10 kinacce yueHUK Hay4uTCs:
[TonumaTh (AEMOHCTPUPOBATE) PONb (HPU3UKH B IKOHOMUYECKOH, TEXHOJIOTHYECKOH, IKOJIOTHYE-
CKOH, COLMAJIBHON U 3TUYECKOH cepax AeATeNbHOCTH YeJIOBEKA; pPOib U MECTO (HU3UKH B CO-
BPEMEHHOW Hay4YHOM KapTHHE MUDA; 3HaueHue ONUCAMENbHOU, cucmemamusupyrowel, oovsic-
HUMenbHOU

U NPOCHOCMUYeCKOU (YHKYULl puzuyecKol meopuu — Mexanuku, MOAeKyIapHOU usuku u mep-
MOOU- HAMUKU, POTIb PUSUYECKOU Meopul 8 PopMUposaruy npedcmasieHutl 0 Gu3uveckol Kap-
mune mMupa,

pa3nuyath (YIUTHIBATE) YCIOBUSI IPUMEHHUMOCTH MOJENICH (U3NYECKUX TENl U TPOIECCOB (sBIe-
HU): MHepIMaabHas cUcTeMa O0TCuéTa, aOCOIITHO TBEPIOE TEJIO, MaTepHaIbHAs TOUKa, PABHO-
YCKOPEHHOE JBW)XCHHE, CBOOOJHOE MajeHue, abCONMOTHO yrpyras aedopmaius, abCOITFOTHO
yrpyroe u abco- JIOTHO HEYNPYroe CTOJIKHOBEHUs, MOJICIH Ta3a, )KUIKOCTH M TBEPAOTO (KpH-
CTAJUIMYECKOT'0) TeJIa, HICAIbHBIN T'a3, TOYCUHBIN 3apsi]l, OJHOPOIHOE ICKTPUUYECKOE TI0JIE;

paznuyath YCIOBUs (TPaHUIIbI, 00JACTH) TPUMEHUMOCTH (DH3HYECKUX 3aKOHOB, [IOHUMATh BCEOOIHI
Xa-pakTep (pyHIaMEHTaTBHBIX 3aKOHOB U OTPAHUYEHHOCTh HCIIOJh30BAHHS YaCTHBIX 3aKOHOB;

AHAJM3UPOBATh M OOBSICHATH MEXaHUYECKUE MPOIECCHl M SBJICHUS, UCTIONB3Yysl OCHOBHBIC IOJIO-
JKCHUS M 3aKOHBI MEXaHHUKH (OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBIXKCHHS, (POPMYJIbl KHHEMATH-
KH PaBHO- YCKOPEHHOTO JIBWXKCHHUS, npeodpazosanus I anunes 0ist CKOpocmu u nepemeujetiis, 3a-
KoHbl HploTOHA, npunyun omnocumenvrocmu I anunes, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHS UMITYJIbCA M MEXaHUYECKON YHEPTUH, C653b paOOmbl CUNbL C USMEHEHUeM MeXaHuye-
CKOU 9Hepauu, YClosust pag- Hosecusi meépooco meaa);, P STOM HCIOIb30BaTh MaTeMaTHye-
CKO€ BBIPOKEHHUE 3aKOHOB, YKA3bl- 6AMb YCI08US NPUMEHUMOCMU DUBUYECKUX 3AKOHO8: Npeod-
pazosanuil I anunes, 6mopozo u mpemve2o 3aKkoHo8 Hvtomona, 3akono6 coxpanenus umnyivca u
MEXAHUYECKOU IHEP2UU, 3AKOHA BCEMUPHO20 MALOMEHUSL,

aHAIIM3UPOBATh M OOBSICHATH TEIUIOBHIE MPOIECCHl U SIBICHUS, UCIIONB3Ysl OCHOBHBIEC MOJIOXKEHHS
MKT u 3aKOHBI MOJIEKYJISIPHONU (PU3MKU U TEPMOAUHAMUKHU (CBSI3b AABJICHUS UCATBHOTO Tra3a co
CpenHell KHHETHYECKON PHEepPruei TErIOBOTO JBMKEHUS M KOHILEHTPALUEH €ro MOJEKyl, CBSI3b
TeM- MepaTyphl BEIIEeCTBA CO CPEAHEH KMHETUIECKOW YHEPTHEl TETIOBOTO ABMKEHHUS €r0 YacTHII,
CBSI3b JJaBJIe- HHUS MJCATFHOTO ra3a ¢ KOHIEHTPAIEe MOJIEKYJ U €r0 TeMIIepaTypoid, ypaBHEHHE
MenneneeBa— KuanelipoHa, mepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHS DHEPTHH B
TEIUIOBBIX TMpoIlieccax); MPH 3TOM HCIOIb30BaTh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bl-
gams ycio8us npumeHumocmuypasuenusi Menoenreesa—Knanetipona;

aHAIIM3UPOBATh U OOBACHATDH (OMUCHIBATH) NEKTPUUECKUE SBJICHHUS, UCIIONB3Ysl OCHOBHBIE IMOJIO-
Ke- HUS ¥ 3aKOHBI AIEKTPOAMHAMUKY (3aKOH COXPAHEHUs JIEKTPHUECKOTO 3apsia, 3akoH Kyio-
Ha, NOMeH- YUATbHOCIb INEKMPOCAMUYECKO20 NOJs, NPUHYUN CYNEPROSUYUU DTIEKIMPULECKUX
nojet, npu 3MoM YKa3vleds YCio8us npumeHumocmu 3akona Kynouna, a Takke MpakTHYECKH BaK-
HBIE COOTHONIICHUS: 3a- KOHBI OMa /ISl yJacTKa [eNy ¥ IS 3aMKHYTOH 3JIEKTPUYECKOH TIeTH, 3a-
koH Jlxxoymsi—IJlenua, npa- suna Kupxeoga, saxonvr @apades 0ns snexkmponusa);

onucvleamyv husudeckue nNpoyeccvl U AGIEHUs, UCNONb3YA GEIUYUHbL. Nepemewjerue, cKopocmn,
YCKO- peHue, UMNYIbC mena u CUcmemvl mei, Cuild, MOMEHm CUbl, OdgleHue, NomeHyuaIbHAasl
9Hepausl, KU- HeMUYecKas sHepeus, MeXaHudeckdas dHepeusi, paboma Cuibl, YeHmpocmpemumenisb-
HOe YCKOpeHue, Cula mA}cecmu, Cuila ynpy2ocmu, CUula mpeHus, MOWHOCMb, SHEP2Usl 63AUMO-
Oeticmeust mena ¢ 3em- 1€l 801U3U €€ NOBEPXHOCU, IHEPIUsL YAPY2Oll 0epOopMayuu NPYHCUHbL,
KOIU4ecmeo meniomul, abco- NIOMHAS memMnepamypa meid, paboma 6 mepmoOuHamMuKe, 6Hym-
PEHHSSL DHepaUsl UOeanlbHO20 00OHO- AMOMHO20 2a3d, paboma UoedarbHo20 2a3d, OMHOCUMENbHAS
gnasicnocmuv 6030yxa, KIIJ] udeanvnoco mennogozo ogueamens, sneKmpuyeckoe noie, HAnps-
HCEHHOCTND INEKMPUYECKO2O NOJISL, HANPANCEH- HOCTb NOJSL MOYEYHO20 3aPA0d Ul 3APSIHCEHHO-
20 wapa 8 eaxKyyme u 6 oudieKmpuxe, NOMEHYUA1 1eKmpoCmamuyeckozo nois, pasHocmy no-
MEHYUAI08, INEKMPOOSUINCYWAsL CUILA, CULA MOKA, HANPSi- JCeHUe, MOWHOCHb MOKA, dlleKmpuye-
CKas EMKOCMb NIOCKO20 KOHOEHCamopd, CONpOmusIieHue yY4acmka yenu ¢ nocie008amenbHbiM U
NapanieibHblM COeOUHEHUEM Pe3UCOPO8, SHepeUsl JJIeKMmpU-4eckoco Nnojsi KOHOeHcamopa,



OOBSICHATH OCOOCHHOCTHU MPOTEKAHHsI (PU3UUECKUX SIBICHUI: MEXaHUUECKOE JIBUKEHHE, TETIIOBOE
JBU- )KCHHUE YaCTHI] BEIIECTBA, TEIIOBOE PAaBHOBECHE, OPOYHOBCKOE JBIKEeHHUE, MU dy3us, HCTape-
HUE, KUIIe- HUe U KOHJIEHCAI|s, TUTaBJIEHNE U KPUCTAJUIM3AllHs, HAllPaBJIEeHHOCTh TeIIoNnepeaay,
ANEKTPU3ALHNS TEN, IKEUNOMEHYUAIbHOCHL NOBEPXHOCU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKOM BEJIMYUHBI OT JPYroi C MCIIOJIb30Ba-
HUEM TIPSMBIX M3MEPEHUH: MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3yNIbTaTHI
MOJTYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEIUYUH 8 gUOe epa@uKkos ¢ yuémom abCcortomubix no-
epewiHocmeli  uU3Me-  peHuti,  JeNaTh  BBIBOJBI [0  pe3ylbTaTaM  HCCJIECIOBaHMS;



MPOBOJIUTH KOCBEHHBIC M3MEPEHUsI (PU3NUECKUX BEIUYHMH; IIPU 3TOM BBIOUPATH ONTHUMAJIBHBIN Me-
TOJ, U3MEPEHUS, OLICHUBATh a0COJIFOTHBIE M OTHOCUTEJIPHBIC TIOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3Mepe-HUil;

npoBOOUMb ONbIMbL NO NPOBEPKE NPEOSIOHCEHHOU 2UNOme3vl: NIAHUPOBAMb IKCNEPUMEHM, coOu-
pamb IKCNEPUMEHMAIbHYI0 YCIMAHOBKY, AHAIUZUPOBAMb NOLYYEeHHble Pe3)Ibmambl U 0elamb 6bl-
800 0 cma-myce nPedI0NCeHHOU 2UNOMe3bl;

coOrOIaTh MpaBuia OE30MaCHOTO TPYAA MPU MPOBEIACHUN HCCIICIOBAHUHN B paMKax y4eOHOTro 3KC-
Ie- pUMEHTA, NPAKMUKyMa U y4eOHO-UCCIEA0BATEILCKON U MPOSKTHOM JEATEILHOCTH C UCTIONb-
30Ba-HUEM H3MEPUTEIHHBIX YCTPOICTB U 1aO0OPATOPHOTO O0OPYIOBAHUS;

penate pac4ETHBIC 3a7a4M C SBHO 3alaHHOM U Hes6HO 3a0aHHOU (QU3UMYECKON MOAEBIO: Ha OCHO-
Ba- HUM aHAJIM3a yCIOBUS OOOCHOBBIBATH BHIOOP (pr3mueckol MOeNH, oTBevaromeil TpeboBaHu-
SM 3a- 1a4M, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U HOCIYIAmMbl QUIUYECKUX MEOPULL
IIPU UC- TIOJIB30BAHUN MAaTEMATUYECKHX METOJIOB PEIICHUS 3a/1a4, IPOBOAUTH PACYETHI HA OCHO-
BaHUM MMEIO- IIMUXCS JAHHBIX, AaHATM3HPOBATh PE3YJIbTAThl K KOPPEKTUPOBATH METOJIbI PELICHUS C
y4E€TOM MOJTy4EH-HBIX Pe3yIbTaTOB;

peliaTh KauyeCTBEHHbBIC 3a7auu, mpeodyrowue npuMeHeHUs: 3SHaHUll U3 Pa3HblX pazoenos WKoIbHO20
Kypca usuku, a makdxice UHmMezpayul 3HAHUll U3 Opyeux npeomemos ecmecmeeHHO-HAYYHO20
YUKIa.: BICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYXKICHUM C OMTOPOM HA U3yYEHHBIE 3aKOHBI, 3aKO-
HOMEpPHOCTUH (PU3HUECKUE SBICHUS;

UCnoib3oeaniv nmeopemudecKue 3HAHUA 07151 0OBACHEHUsL OCHOBHbIX npuryunoes pa607’l’Zbl usmepu-
meJjlb-HblX npu60p06, MmMexXHUu4YecKux ycmpoﬁcme U MexnHol0cu4ecCKux npoyeccos,

HCIIOJIb30BATh TCOPCTHUYCCKHUC 3HAHUA I10 (1)I/I31/IK6 B HOBCGI[HCBHOﬁ JKHN3HHU 114 obecrieyeHus 0Oe3-
oIrac- HOCTH IIpH O6paH_IeHI/II/I C an60paMH Hn TCXHUYCCKUMU YCTpOﬁCTBaMPI, A COXpAaHCHUA
300POBbLA U CO6J'IIOI[€HI/I$I HOPM 3KOJOIM4Y€CKOI'0 IIOBCACHUS B OKPY)I(EIIOIHCI;’I cpeac;

MPUBOANUTEH MPUMEPHI BKJIA/la POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(H3UKOB B pPa3BUTHE HAYKH, B
00B-sICHEHHE TPOLIECCOB OKPYKAIOIIETO MUPa, B PA3BUTHE TEXHUKU M TEXHOJIOTUil;

anaiusuposeams U OYeHUeanb nocneocmeust bvimosoul u npouseodcmeeHHoﬁ oesamenbHOCmU Yeno-
6eKda, CBA3AHHOU C qbus’uqecmuwu npoyeccamu, ¢ I’lOS’Z/H/;Z/lZZ IKONIOCUHECKOLL 663OI’ZLZCHOCW£M, npet)-
cmae- eHull o PaAyUOHAaAIbHOM npupO()onOﬂwoeaHuu, a maxoaice pasyMHOM UCNOTb306AHUU 0o-
cmudicenuil HAYKU u mexHono2uil 01 OAIbHeuue20 paseumusl 4ejioeevecKkoco 061/{466‘111661,'

MIPUMEHSATH pa3IMyHbIe CIOCOOBI pabOTHI ¢ HH(pOpManKe pU3NIECKOro coAep KaHus ¢ UCIOJIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHI: P 3TOM HCIOIH30BATh COBPEMEHHBIE WH-
(dop- MalMOHHBIE TEXHOJOTHU JUIS TIOMCKA, TepepaOdOTKU W MPEIbsIBICHUS y4eOHOW M HAaydHO-
MOTYJISIPHOM WH(pOpPMAINHU, CTPYKTYPHUPOBAHHS U HHTEPIIPETAMU HH()OPMAIIHH, TIOTYIEHHON U3
Pa3IMYHBIX UC- TOYHUKOB; KPUTHUECKH aHATM3UPOBAThH MOIydaeMyt0 HHOOPMAIHIO U OYeHUBAMb
e€é 00CmMoBepHOCMb KAK HA OCHO8E UMEIOWUXCS 3HANHULL, MAK U HA OCHO8e AHANU3A UCTNOYHUKA UH-
Gopmayuu;

NPoABIAMb OPeAHU3AYUOHHBLE U NO3ZHABAMETIbHBLE YMEHUSL CAMOCMOAMENbHO20 NPUODPEmeHUs HO-
6bIX 3HAHUL 6 npoyecce BGbINOJHEHUs NPOEKMHLIX U YYebHO-ucciedosamensckux pabom, pado-
TaTh B TPYIIIE C BBHIMOJHEHUEM PA3IMYHBIX COINMANBHBIX POJIEH, TUIAHUPOBATh PaboTy TPYII- TBI,
pammo- HaJbHO PaCHpEleIsTh AEATEIFHOCTh B HECTAHIAPTHBIX CHTYAIlUSAX, aJeKBATHO OIICHU-
BaTh BKJIA]] K&XK-/I0TO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPHUBAEMOH ITPOOIIEMBI;

NPoAGIAMb MOMUBAYUIO K OYOVuel npopeccuonanrbHol 0esamenbHOCmu No CReYUATbHOCIAM (U3UKO-
MexHu4ecKo20 npoghuJisl.

11 kaace

10

B npouecce nzydyenus kypca ¢puznku yriay0ia€HHoOro 1 0a3080ro ypoBHA B 11 kjtacce y4eHUK HayuUTCS:

MOHUMAThH (JIEMOHCTPUPOBATL) POJb (PU3UKU B IKOHOMUYECKOM, TEXHOJIOTHYECKOW, COLMaIbHOU
W 3TUYECKOU cdepax AeATETHHOCTH YEJIOBEKa; pOJIb U MECTO (PM3MKHU B COBPEMEHHOW HAay4YHOH Kap-
THHE MHPA; pOJIb ACTPOHOMMH B IIPAKTUYECKOU IEATEIBHOCTH YEJIOBEKA M JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTUU; 3HAUEHUEe ONUCAMENbHOU, cucmemamusupyrowel, o0bACHUMENbHOU
U npocHOCMU4eCcKoU QYHKYuU Qusuueckou meopuu — 1eKMPOOUHAMUKU, CNEYUATbHOU Meopuu
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NpeCTaBICHUN 0 PU3NUECKON KapTHHE MUPA, MECTO (PU3NUECKO KapTUHBI MUpPaA B 00LIEM Py CO-
BPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEACTABICHUI O IPUPOAE;

pa3nuyath (yU4uTHIBAThH) YCIOBUS MPUMEHUMOCTH MoJeNel (U3NYEeCKUX Te U MPOLECcCOB (SBJICHUN):
OJTHOPOJIHOE 3JIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE MOJIsI, FTAPMOHUYECKHE KOJIeOaHus, MaTeMa-
TUYECKUH MasTHUK, UJCATbHBINA MPYKUHHBIA MasSTHUK, TADMOHUYECKHE BOJHBI, HICAIbHBIA KoseOa-
TEJIbHBIN KOHTYp, TOHKasl JIMH3a; MOJIeJIel aToMa, aTOMHOT'O si/ipa M KBAaHTOBOI MOJIENHN CBETA;
pasnuyarh ycloBMs (TpaHUIlbl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, NOHUMAMb 6Ce00-
wuii xapakxmep pyHOAMEHMANbHbIX 3AKOHO8 U 02PAHUYEHHOCHb UCNONIb308AHUSA YACTHbBIX 3AKOHO8,
aHAJM3UPOBATh M OOBSICHATH 3JCKTPOMArHUTHBIC MPOLECCH U SBICHHS, MCIIONb3YsI OCHOBHBIE MO-
JIOKEHUS U 3aKOHBI MEKTPOJMHAMUKU U CHEUUAIBHON TEOPUU OTHOCUTENBHOCTH (3aKOH COXpaHe-
HUS 2JIEKTPUUYECKOro 3apsia, cuiaa Ammepa, cuia JlopeHua, 3aK0H 3JI€KTPOMarHUTHON MHAYKIHH,
npaBuiio Jlenna, csa3p I/C caMOMHIYKIIMK B 3JIEMEHTE 3JIEKTPUUECKOU LEMU CO CKOPOCThIO U3Me-
HEHMsI CUJIBI TOKA; OCTYJIAThl CIIELUAIbHON TEOPUH OTHOCUTEIBHOCTH DHUHINTEHHA);

aHAJM3UPOBATh M OOBACHATH KBAHTOBBIC MPOILIECCHl U SIBICHUS, MCIIONB3Ys TMOJ0KEHUS KBAaHTOBOU
¢u3uku (ypaBHeHue DiiHmTelHa 11 (HoTodPdexTa, mepBhlii U BTOPOil nmoctynaTsl bopa, mpuHIMn
COOTHOILIEHUs HeonpeaenéHHocTel ['elizenOepra, 3aKOHbI COXpaHEHUs 3apsI0BOTO U MacCOBOIO YH-
CeJl ¥ SHEPTHH B SACPHBIX PEAKIUAX, 3aKOH PAJIMOAKTHBHOTO pacraja);

OIUCHIBAaTh (PU3NYECKHUE MPOLECCHl U SIBJICHUS, UCIOJb3Ys BEIUYMHBL HANPSHKEHHOCTD 3JIEKTpUYe-
CKOT'0 TOJIs, MOTEHLUHAN 3JIEKTPOCTATUYECKOrO IOJI, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOJBIDKYILAS
CHUJIa, MHAYKIUS MAarHUTHOTO IOJIsI, MATHUTHBIA MOTOK, CWiia AmIepa, WHAYKTUBHOCTb, JJIEKTPO-
JBIDKYILAsl CHUJa CAaMOMHIYKLMHM, SHEPrus MAarHUTHOI'O IOJs NPOBOAHUKA C TOKOM, PEISTUBUCT-
CKUI UMITYJIbC, MTOJTHAS YHEPTHUS, SHEPTHS TIOKOSI CBOOOTHOW YaCTHUIIBI, SHEPTHS M UMITYJIBC (POTOHA,
MaccoBO€ YMCJIO U 3apsj A1pa, SHEPTusl CBSI3U sJIpa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (DPU3WYECKHUX SIBICHHMA: dJIEKTPOMAarHUTHAs MHIYKLHUS, CaMo-
UHAYKLUS, pe30HAHC, UHTeppepeHLIUs BOJIH, JU(PpaKLus, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpaxe-
Hue, poroanexrpuueckuii 3pdext (hotordhdekr), anvda- u 6era-pacnagsl saep, ramMmma- U3TydeHUE
anep; Gpu3nYeckue NPUHIMIBI CIIEKTPAIbHOI0 aHaIu3a U paboThl J1a3epa;

onpeoensams HanpagieHue UHOYKYUU MASHUMHO20 NOJSL NPOBOOHUKA C MOKOM, Cuibl Amnepa u cuivl
Jlopenya,

cmpoums uzobpadicerue, co30asaemoe NiOCKUM 3epKAIoOM, MOHKOU NUH30U, U pACCYUMbIBAMb €20
Xapakmepucmuxu,

NPUMEHAMb OCHOBONONALAIOWUE ACMPOHOMUYECKUE HNOHAMUSA, MeOpuu U 3aKOHbl 0N AHAIU3A
U 00VACHEeHUS  (PUBUYECKUX NPOYEeCcco8, NPOUCXOOAWUX 6 36€30aX, 6 36630HbIX  CUCMEMAXx,
8 MeNC2aNaKmuyeckoll cpeoe;, 08UNCEHUSI HeOECHbIX Mmeil, I80MI0YUU 36€30 U Beenennoii;

MIPOBOJIUTH MCCIIEOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C MCIIOJIB30BAHHEM IMPSIMBIX H3Me-
PEHHIA: TIPH STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIIbTATHI MTOTYYCHHOH 3aBUCIMOCTH
(¢u3MYeCKUX BEJIMYUH B BUJAE TPaQUKOB C YUETOM aOCOIIOTHBIX MOTPEUIHOCTEH U3MEpEeHHH, 1enaTh
BBIBOJIBI TI0 PE3yJIbTaTaM MCCIIETOBAHHS,;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEJIMUMH; IPU STOM BBIOMPATh ONTHUMAJIBHBINH METO.
U3MEpPEHUs], OLICHNBATh a0COIIOTHBIE U OTHOCUTEIBHBIC MOTPELIIHOCTH MPSAMBIX U KOCBEHHBIX H3Me-
peHuil;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIOKEHHOW TMIOTE3bl: IMIIAHUPOBATh SKCIIEPUMEHT, COOUpaTh
HKCHEPUMEHTAIbHYIO0 YCTAHOBKY, AaHAJU3UPOBATh IOJYYEHHBIE pE3YylbTaThl U JENaTh BBIBOJ
0 CTaTyce MpeI0KEHHON TUTTOTE3HI,

ONUCHIBAMb MEMOObL NOTYYEHUSL HAYYHBIX ACMPOHOMUYECKUX SHAHUL,

coOoaTh mpaBuiia 0€30MacHOro TpyAa MPU MPOBEAECHUHU HCCIEIOBAHUN B paMKax y4eOHOro JKc-
NEpUMEHTa,  TMPaKTUKyMa M y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHOH  JESATEeIbHOCTH C
WCTIOJIH30BAaHNEM H3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacy€THbIC 3aJ1a4M C SIBHO 3a/IaHHOU U HEA8HO 3a0aHHOU (u3uieckoli MoOeiblo: Ha OCHOBA-
HUW aHAJIN3a YCJIOBUS BHIOMPATh (PU3UYECKHE MOIEIH, OTBEUArOIIe TPEOOBAHHUSIM 33aJauH, PHMe-
HATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NYECKUX TEOPUH MPHU HMCIIOIb30BAaHUN
MaTeMaTHYECKUX  METOJOB  PpELIeHUs  3a4a4, MPOBOJUTH  PAacy€Thl HAa  OCHOBaHWHU
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HUMEIOLUXCS AAHHBIX, aHAJIM3UPOBATh PE3YyJIbTaThl U KOPPEKTUPOBATH METObI PELICHUS C YYETOM
MTOJIyYEHHBIX PE3YJIBTATOB;

pelaTh KaueCTBEHHBIE 3a[auu, TpeOyromue NPUMEHEHNsI 3HaHUM U3 pa3HBIX Pa3/eNioB IIKOJIBHOTO
Kypca GU3UKU, a maxoice unmezpayuu 3HAHUL U3 Opy2ux npeomemos eCmecmeeHHO-HaAy4HO20 YUKIA:
8LICIPAUBAMY JOSUHECKYIO YENOUKY PACCYIHCOEHUL ¢ ONOPOU HA U3YYEHHble 3aKOHbL, 3AKOHOMEPHO-
cmu u puzudeckue sA6neHus;

UCNONbL306aMb MeopemuyecKue 3HaAHUs 018 00bACHEeHUs OCHOBHbIX NPUHYUNOS pabomvl usmepu-
MeNbHBIX NPUOOPOB, MEXHUYECKUX YCIMPOICE U MEXHOI0SULECKUX NPOYECCOos;

MIPUBOJIUTH MPUMEPHI BKIAJa POCCUHUCKHUX M 3apyOeKHBIX yYEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

AHATU3UPOBAMNb U OYEHUBAMb NOCIEOCEUsL ObIMOBOU U NPOU3BOOCMBEHHOU 0esIMeIbHOCMU Yel0ge-
Ka, C8A3AHHOU C (QU3UYECKUMU NPOYeccamu, ¢ NO3UYULL IKOI0SUUEeCKol be3onacHocmu, npeocmasiie-
HUli 0 pPayuoOHAIbHOM HNPUPOOONONb308AHUU, A MAKICE PAZYMHOM UCNOIb30BAHUU OOCTUINCEHUL
HAyKu U MexHoI02ull 01 OalbHelule20 pa3gumusl 4ei08e4ecko2o oouecmaa,

MIPUMEHSATH pa3iauuHble  cnocoObl  paboThl ¢ uHpopManuend (U3MYECKOTO  COIepKAHUS
C MCIOJIb30BaHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHN: IPU 3TOM HCIIOJIB30BaTh COBpE-
MEHHBbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU IJIsl MOMCKa, MepepaboTKU U MpeAbSBICHUS Y4eOHOU U
HAYYHO-TIONYJISIPHOW HMH(OpMAIUM, CTPYKTYPUPOBAHUS W HHTEPIPETalud WH(POPMALNHU, TIOIY-
YEeHHOW W3 Pa3jMYHbIX HCTOYHHKOB; KPUTHUYECKH aHaJIM3UPOBATH MOIY4aeMylo HHGOpMAIUI0 U
OLICHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS 3HAHUI, TaK U HA OCHOBE aHaJM3a UCTOY-
HUKa UH(OpMaLIUK;

NpOAGIAMb OP2AHU3AYUOHHbIE U NO3ZHABAMENbHbIE YMEHUs CAMOCMOAMENbHO20 NPUOOpemeHus Ho-
8bIX 3HAHULL 8 Npoyecce 8bINOJIHEHUS NPOEKMHBIX U Y4eOHO-UCCIe008amenbCKux pabom, padoTaTh B
TpyIIe ¢ UCIIOTHEHUEM Pa3InYHBIX COIMAIBHBIX POJICH, INIAHMPOBATh pabOTy IPYIIIbI, PAlHOHATb-
HO pacIpeiesiaTh AesTeIbHOCTh B HECTAaHAAPTHBIX CUTYAIUAX, aJI€KBaTHO OLIEHUBATh BKJIAJ KaX10-
IO U3 YYaCTHUKOB T'PYIIIIbI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI;

NpOoABIAMb MOMUBAYUIO K O)YOyugeli npogheccUoOHanIbHOU 0esimelbHOCIU NO CNEeYUATbHOCIAM (DUIUKO-
MexHUu4ecKo2o npoghuns.



COJAEPKAHUE YYEBHOI'O NIPEJIMETA «®U3UKA»

10 kaace

bazoBblit ypoBeHb (2 daca)

Yr1yOneHHBIH ypoBeHb (5 4acoB)

Tema 1. ®usuka ¥ METOBI HAYYHOTO TTO3HAHUA (2 Yaca)

Tema 1. ®usnka ¥ METOBI HAYYHOTO TO3HaHUs (6 YacoB)

dusnka — Hayka o npupoje. Haydnbie METObI MO3HAHHS OKPYKAIOIIETO MU-
pa. Ponb skcriepuMenTa 1 TeOpuH B IpoLiecce MMO3HAHUS TPUPOIBI. DKCIIe-PH-
MEHT B ¢u3uke. MozaenupoBanue pU3NUECKUX SBICHUN U MTPOIECCOB.
Hayunsle runoressl. @u3ndeckne 3aKOHbI U TEOpUH. | paHUIIbI TPUMEHUMO-
ctH (puznyecknx 3akoHOB. [IpuHnuI coorBeTcTBHs. POib 11 MecTO GpU3UKHU B
(GopMUpPOBaHNY COBPEMEHHOM HayYHOI KapTUHBI MHPa, B IPAKTUYECKOM J1esi-
TENLHOCTH JIFOJCH.

JlemoHcTpanuu 1. AHanorosbie ¥ IH(POBBIC U3MEPUTEIBHBIE TPUOOPHI, KOM-
IBIOTEPHBIC TATYUKH

dusnka — QyHaaMeHTaIbHas HayKa o mpupoje. Haydnslii MeTos no3Ha- Hus
U METOJIbl UCCIIEOBaHMS (PU3NUECKUX SBICHUI. DKCIEPUMEHT U TEOPUSB
Mpolecce Mo3HaHus Mpupoabl. HabmroieHne u 3KCiepuMeHT B (PU3HKE.
Cnocobwl usmepeHnus usuyeckux eerudun (aHai02os8vie u Yyughposvle uzme-
pumenvruvle npubopsvl, KoMnblomepHslie 0amuukosvle cucmemst). Iloepewno-
cmu usmepeHutl uzuLecKux eaudur (AOCoOIOMHAs U OMHOCUMENbHAS).
MonenupoBanue (HU3NIECKHUX SIBICHUH U POIECCOB (MaTepuaIbHas TOUKA,
abCcoOTHO TBEPI0E TEJI0, UAeaIbHas KUIKOCTh, UICAbHBIN ra3, TOUYSUHBIH
3apsn). ['unoresa. dusnueckuii 3aK0H, TPaHUILIbI €r0 MpuMeHuMocTu. dusn-
yeckas Teopus. Ponb 1 MecTo pu3uku B JOpMUPOBAHUU COBPEMEHHOMN HaY4-
HOM KapTUHBI MUPA, B IPAKTUYECKON JEATEINBHOCTH JIIOICH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPaKmuKym
1.  HUszmepenue cunvi moxa u Hanpsaxjiceuust 8 yenu NOCMoOSHHO20 MOKa

NPUNOMOWU AHATIO208bIX U YUDPOBLIX UZMEPUMETLHBIX NPUOOPOS.

2. 3uaxomemeo ¢ yugposoti nabopamopueti no gusuxe. Ilpumepol uz-

Mepe-HUsl PUULECKUX 8eTUUUH NPU NOMOUU KOMNbIOMEPHBIX OAMYUKOB.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 gyacoB)

2.1 Kunemaruka (10 gacoB)
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Mexanndeckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUIKEHHS.
Cucrema orcuéra. TpaekTopus.

[lepemerienue, CKOPOCTh (CpeHss CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKO-
peHue MaTepUaIbHON TOUKH, X IPOEKLHUU Ha OCH CUCTEMbI KoopauHaTt. Ciio-
YKEHUE NIEPEMEIICHUI U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJIMHEHOE ABIKeHue. [ paduku 3a-
BUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHS], ITyTH U IIEPEMELICHUSI MaTe- pU-
aJIbHOM TOYKH OT BPEMEHU.

CBobOoniHOoe najieHue. Y cCKopeHue cBOOOIHOTO MaIeHUsI.

KpuBonunelinoe nqpuxkeHue. J[BuxeHne MaTepuaibHON TOUKH 1O OKPYKHO-
CTHU C MOCTOSHHOM MO MOJYJII0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEHHAS
ckopocTs. [lepuon u yactora obpaienus. LleHTpocTpeMuTenbHoe ycKope-

Mexannueckoe naBkeHue. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBHIKEHUSI.
Cucrema orcuéra.

[ Ipsmas u obpamuas 3a0a4u MEXAHUKU.

Paouyc-6ekmop mMamepuaibHoUu MouKU, e20 NPOeKyuu Ha OCU CUCmeMbl KO-
opounam. TpaeKkTopusl.

[Tepemerenue, CKOPOCTh (CpEeAHSSE CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKO-
peHHe MaTepHallbHOM TOYKH, UX MPOEKIIMUA Ha OCH cUCTeMBbl koopauHaTt. Cio-
JKEHUE [IEPEMELICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE. 3aBHCH-
MOCTh KOOPJHMHAT, CKOPOCTH, YCKOPCHHSI U MYTH MATEPUAIBHONH TOYKH OT
BPEMEHH U UX rpaduKu.

CBoOoanoe mazeHue. YCKOpeHHe CBOOOTHOTO MaACHUS. /[eudceHue mena,

Hue. Texnuueckue ycmpoucmea u npaKkmuieckoe npumeHenue. CliuioMeTp,

OpOWEHH020 NOO Y2llOM K 20pU30HMY. 3A8UCUMOCTb KOOPOUHAM, CKOPOCMU
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JBUKEHHE CHAPSIJIOB, LIETIHbIE U peMEHHbBIE TIepeIadH.
/lemoncmpayuu
1.  Mopgenb cuctemMbl OTCUETA, UIUTIOCTPAIUS KHHEMAaTUYECKUX XapakK-
TEPU-CTUK JTBUKCHHUS.
2. IIpeoOpa3zoBaHue IBHKEHHUI C HCTIOJIb30BAHHEM IPOCTHIX MEXaHH3MOB.
3. [Tagenue Ten B BO3AyXe U B pa3peKEeHHOM IPOCTPAHCTBE.
4. Habmronenue nuxeHus Tena, OpoIeHHOro Mo/ yIiIOM K TOPU30HTY U
rO-pU30HTAIBHO.
5. 3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.
6. HanpaBnenue ckopocTu npu IBUKEHUH 110 OKPYKHOCTH.
Yuenuueckuii 3xcnepumenm, nabopamopnvie paﬁombt2

1.  H3yuyeHue HEpPaBHOMEPHOI'O JABMKEHMSI C LI€JIbIO ONPEIeIIEHUS] MTHO-
BEH-HON CKOPOCTH.
2.  HccnenoBaHue COOTHOIICHUS MEXKAY ITYTSIMH, TPOIIEHHBIMHU TEJIOM

3a MocJie10BaTeIbHbIC paBHbIE IPOMEXYTKH BPEMEHH IPU PABHOYCKOPEH-
HOM/IBM)KEHUU C HAYaJIbHOM CKOPOCTbBIO, PABHOM HYIIIO.

3. M3yueHue ABMKEHMSI IIapHKa B BA3KOM JKUIKOCTH.

4. Vzydenue ABIKEHUS Tela, OpOIIEHHOTO TOPH30HTAIBHO.

U YCKOpEHUs MAMePUAnIbHOU MOYKYU Om épemeHu u ux epaguxu. Kpuponunen-
HOE JIB>KCHHE. [[BHKEHME MaTepUalIbHOM TOUKH IO OKPYKHOCTU. Y TJIOBasi U JIn-
HeltHas ckopocTh. [lepuox u yactora oOpamenus. Llentpoctpe-murensHoe
(HOpMaJIbHOE), KacaTelnbHOE (TaHT€HLUATIBHOE) ¥ IIOJIHOE YCKOPE-HUE MaTepHU-
QIbHOU TOYKHU.

Texuuueckue ycmpoiicmea u mexuHoio2udeckue npoyeccyl: CuaoOMeTp, IBU-
KEHHE CHapsIO0B, IEMHbIE, HIecTepéHYaTble M pPEeMEHHbBIE Iepenayu, CKo-
[pocmuule tughmeot.

/lemoncmpayuu

Mopeinb cUCTeMBbI 0TCUETa, WIUTIOCTPALIMS KWHEMAaTUUECKUX XapaKTEPUCTHK
TTBUOKEHUSI.

Cnocobwl uccnedosanus 0BUNCEHUIL.

Hnntocmpayus npedenvHo2o nepexooa u usmepeHue MeHO8eHHOU CKOPOCHIU.
[IpeoOpa3oBanue IBUKEHUH € UCIIOJIb30BAaHUEM MeXaHU3MOB. [laze-

HUE Tell B BO3AYyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue ABrKeHM Tena, OpOLIEHHOTO TOJ] YTIIOM K TOPU30HTY U TOpH-
30HTAJIBHO.

HanpapneHnue CKOpocTH Mpu ABHKEHUU 110 OKPYKHOCTH.

[/ Ipeobpazosanue y2n060t cCKOpocmu 8 peoyKmope.

CpasHenue nymeti, mpaekmoputi, CKOpocmeu 08UNCEHUSL 0OHO20 U MO20 JHce
meia 6 pasHvlX CUCeMax omc4éma.

Yuenuueckuii skcnepumenm, nadbopamopmusvie pavomet, npakmuxym 1N3yye-
HUE€ HEPAaBHOMEPHOTO JIBMXKEHUS C 1IEJIbIO ONPEIETICHUS MTHOBEHHOMCKOPO-
CTH.

3mepenue yCKopenus npu NPAMOJIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
1O HAKIOHHOU NAOCKOCMIU.

Hccnedosanue 3a8ucumocmu nymu om epemeHu npu paeHoyCKOPEHHOM O8U-
DrCenuL.

H3mepenue yckopeHus c600600H020 Naodenus (PeKoMeHO08AHO UCNOIb308A-
Hue yugposoti 1abopamopuis).

W3ydyeHue ABMXKEHUS Tena, OpPOIEHHOTO0 TOPHU30HTaNbHO. [Iposepxa ecuno-
me3sbl 0 NPAMOU NPONOPYUOHATLHOU 3ABUCUMOCIU MeNCOY OANbHOCMbIO NO-

1éma u HavanbLHOU CKopocmbio meia.

2 3pecb U fAanee NPUBOAMUTCA PACLLUMPEHHDIN NepeyeHb 1abopaTopHbIX PAabOoT 1 OMbITOB, U3 KOTOPOTO yYKUTeNb AeaeT BbIBOp N0 CBOEMY YCMOTPEHMIO € y4ETOM Bbi6paHHoro YMK v umetowerocs o6opynosaHus.
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U3yuenue 0sudicenus mena no OKPYIHCHOCMU ¢ NOCMOAHHOU NO MOOYIIO CKO-
[pocmyio.

Hccnedosanue 3asucumocmu nepuooda 00paujeHus KOHUYecKko20 MAasmHUuKa
om e2o napamempos.

2.2 Jlunamuka (7 4acoB)

2.2 Jlunamuka (10 gacoB)

[IpuHnun orHocurensHOCTH I'anunes. Ilepseiil 3akoH Herorona. Muepuuais-
HbIE CUCTEMbI OTCUETA.
Macca Tena. Cuna. [punnun cynepno3uuuu cui. Bropoit 3akon Herotona
U1l MatepuanbHOi Touku. Tperuit 3akoH HploTOHA 11 MaTepHalbHBIX TO-
YEK.
3akoH BcemupHoro tsaroteHus. Cuna tspkectu. [lepBas kocMuueckast Cko-
pOCTB.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tpenust (mokosi, ckoyibkeHusi, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHUs CKOJIBKEHUS U cuiia TpeHus nokos. Koaddumment tpe-
Hus. Cuiia CONpOTUBIICHUS TTPU JBUKEHUH Teja B )KUIKOCTH WJIU Ta3e.
[TocTynarenbHOE U BpalaTelbHOE JBUKEHHUE A0COIIOTHO TBEPAOIO TENA.
MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. [lievo cuiibl. Y ciaoBus paBHO-
BECHsI TBEPJIOTO TENA.
Texnuueckue ycmpoucmea u npaxmuieckoe npumenerue: MOAIAITHUKHA, [BU-
YKEHHE NCKYCCTBEHHBIX CITYTHUKOB.
/lemoncmpayuu
. SIBneHne nHEepUUH.
. CpaBHEeHHE Macc, B3aUMOICUCTBYIOIIHNX TEIL.
. Bropoii 3akon HeroTona.
. U3mepenue cuil.
. Ciioxenue cui.
. 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Ae(opMarum.
. HeBecomocTh. Bec Tenma mpu yCKOPEHHOM NOABEME W TMAJICHUH.
. CpaBHEHHE CUJT TPEHHUS TOKOS, KAUEHUS U CKOJIbKEHHUSI.
. YcnoBus paBHOBECHS TBEPAOTO Telia. Buibl paBHOBECHS.
Yuenuueckuii 3xcnepumenm, nabopamopnvie padomoi

1. M3yuenue nBukeHus: Opycka o HaKJIOHHOH MJIOCKOCTH.

2. UccnenoBaHue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE

O©OooO~NoO ol WN -

[lepBbiit 3akoH Herorona. MHepuuanbubie cucremsl orcuyéra. [IpuHnum or-
HocutenbHoCcTU ['anmunes. Heunepyuanvusie cucmemvl omcuéma (onpede-
1enue, npumepul).

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bro-
poii 3akoH HproToHa ju1st MatepuanbHOM Touku. Tpernii
3akoH HpI0TOHA A7 MaTepuabHBIX TOYEK.

3aKOH  BCEMHPHOTO TATOTCHUS. OKBUBALEHMHOCHb
U UHEPMHOLL MACCHI.

Cuna TsKecTH. 3agucumocms ycKopeHusi c60000H020 NAOEHUs. OM GblCOMbL
HA0 NoB8epXHOCMbIO NIAHembl U Om 2eo2paguieckou wupomsl. /leudcenue
HebecHblx men u ux cnymuukos. 3akonvl Kennepa. llepBas xocmuueckast
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, dsuscywezocs ¢ ycko-
peruem.

Cuna tpenust. Cyxoe Tperue. Cuiia TpeHHS CKOJIbKEHHUS U CHJIa TPEHHS T10-
kosi. Koadpdurment tpenus. Cuna CONpOTHUBICHUS NMPU ABMKCHUU Tela B
KUJIKOCTU WU Ta3e, e€ 3a8uUcumocms Om CKOPOCMU OMHOCUMENbHO20 08U~
orcensl.

]asnenue. I'uopocmamuueckoe oaenenue. Cuna Apxumeoa.

Texnuueckue ycmpoiicmea u mexHOLO2UYeCKue npoyeccol: TOAIINIHUKH,
TIBIKCHHUE HCKYCCTBEHHBIX CITYTHHKOB.

lemoncmpayuu

Habniodenue osudiceHus mejl 8 UHEPYUATILHBIX U HEUHEPYUATbHBIX CUCTEe-MAX
omcuema.

[ [punyun omuocumenvHocmu.

[Kauenue 08yX yununopos uiu wapos pazHot Maccvl ¢ 0OUHAKOBbIM YCKO- pe-
HUueM OMHOCUMENbHO HEeUHEPYUANbHOU CUCeMbl OMCYEéma.

Cpasnenue pasnooeticmsyroueli RPUILOHCEHHbIX K mey CUl ¢ npouzeede- Hul-
eM MAcCbl mena Ha e20 YCKOpeHue 8 UHEPYUATIbHOU cucmeme omcyéma.

2pa6umauu0HHOﬁ
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U pE3MHOBOM 00pasIie, OT UX Je(OpMarHH.
3. MccnenoBanue ycnoBHii paBHOBECHS TBEPIOTO TEIA, UMEIOIIET0 OCh Bpa-Iie-
HUSL.

Paserncmeocul, BO3HUKAIOWUX 8 pe3yibmame 3aumooeticmeust men. Mzmepenue
Macce no 3aumooeticmeauro.

Hegecomocmeo.

Bec Tena npu yCKOpEeHHOM MOABEME U TIaJICHUH.

[[enmpobedicHble MexaHu3Mbi.

CpaBHEHHE CHJT TPCHHSI TTOKOSI, KAUSHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmuxym V3me-
pEHUE PaBHOJCHCTBYIONICH CHII TIPU IBUYKEHUH OpyCKa M0 HAKIIOHHOMIIOCKO-
CTH.

[Iposepka cunomesvl 0 He3A8UCUMOCTIU BPEMEHU O8UICEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCIMU HA 3A0AHHOE PACCOSHUE OM €20 MACCHL.
VccnenoBaHue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHEH
PE3NHOBOM 00pasiie, OT uX JedopMaIuu.

3yuenue Osudicenus cucmemvl mejl, CEs3AHHbIX HUMbIO, NePEeKUHYMOU Ye-pe3
1é2Kutl 6J10K.

3mepenue Kosghguyuenma mpenusi no eruduHe yen08020 Kodghguyu-
enma 3asucumocmu Fpp(N).

Hccnedosanue 0sudicenust 6pycKa no HAKIOHHOU NIOCKOCHU C NEPEMEHHBIM KO-
D puyuenmom mpenus.

3yuenue 0sudicerust 2py3a Ha 64y C MpPeHUeM.

2.3 Cratuka tBepaoro tena (5 yacon)

AGcomoTHO TBEPHoe Teno. IlocTynmaTensHoe M BpamlaTeNbHOE JBHXKEHHE
TBEPAOro Tena. MOMEHT CHIIbI OTHOCUTENBHO OCH BpaieHus. Ilnedo cuisl.
Cnoxxenue cuil, IPUIIOKEHHBIX K TBEpHoOMY Teny. LleHTp Tskectu Tena.
VYcnoBust paBHOBECHS! TBEPJAOrO Tejia. Y CTOMYMBOE, HEyCTOHUMBOE, Oe3pas-
JINYHOE PAaBHOBECHE.

Texnuueckue ycmpoticmea U mexXHOJI02U4YecKue npoyeccyl: KPOHLITEWH,
CTPOUTEIIBHBIN KpaH, peIETYAThIe KOHCTPYKIUN.

lemoncmpayuu

Y cnoBus paBHOBecHs. Buabl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnwie pabomuol, npaxmuxym Vccie-
TOBAaHWE YCIIOBUW PAaBHOBECHSI TBEPIOTO TENA, UMEIOIIETO OCh BPA-ILEHHUS.
KoHCTpyrpoBaHUE KPOHIUTENHOB U pacd€T CHII yIIPYTOCTH.
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M3yueHnue yCcTONYMBOCTH TBEPIOIO TENA, UMEIOILETO ILIOIIAb OIIOPBI.

2.3 3akoHbI coxpaHeHHs B MexaHuKe (6 4yacoB)

2.4 3akoHbl coxpaneHus B Mmexanuke (10 yacoB)

Hmnynbe MaTtepuanbHOM TOUKH (Tea), CHCTEMbl MaTepHalbHbIX ToUek. M-
IIyJIbC CWJIBI U U3MEHEHUE UMITYyJIbCa Tea.
3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE ABM>KeHUE. Pabo-
Ta CHJIbl. MOIIHOCTD CHJIBIL.
Kunernueckas 3Heprusi MaTepuaibHOU Touku. Teopema 00 U3MEHEHUH K- He-
TUYECKON SHEPIUH.
[lorenumaneHas sueprus. [loreHnmansHas sHeprus yrnpyro aegopMupoBaH-HOR
npyxuHsl. [loTeHunanbHas 3Heprus tena Boin3u nosepxuoctu 3emiu. [loten-
[UaJbHBIC ¥ HENOTEHIMAIbHBIE CHITBI. CBSI3b paOOTHI HETIOTCHIIUAIb-HBIX CHII C
M3MEHEHUEM MEXaHUYECKOW SHEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHMs MeXa-
HUYECKON DHEPIUH.
Yipyrue u Heynpyrue CTOJIKHOBEHHUSL.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue . BOIOMET, KOIeép,
IIPYKUHHBIN [IUCTOJET, ABM)KEHUE PAKET.
/lemoncmpayuu
1. 3akoH coxpaHeHUs UMITYJIbCA.
2. PeakTHBHOE JBIKEHHE.
3. [lepexoa noTeHIMANBHON SHEPTUH B KHHETHUECKYIO U 00paTHO.
Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomut
1.  H3yueHue aGCOIIOTHO HEYNPYTOro yAapa ¢ HOMOILBIO IBYX OJMHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  UccnemoBanue cBsi3u pabOTHI CHITBI C HK3MEHEHUEM MEXaHUIECKOM
9HEP-TUM TeJa Ha IPUMEPE PACTSHKEHUs PpE3UHOBOTO JKIyTa.

VIMmynibC MaTepHalibHOM TOUKH, CUCTEMbl MAaTEPHAIIbHBIX TOYEK. [[enmp
Macc cucmemuvl MamepuanbHulx mouek. Teopema o 0gudcenuu yeunmpa
vacc.

VIMITynibC CUITBI M K3MEHEHUE UMITYJIbCa Tella. 3aKOH COXPaHEHUs UM-
yJIbca.

PeakTuBHOE IBUKEHUE.

(Momenm umnynvca mamepuanviou mouxu. Ilpedcmasnenue o coxpanenuu
MoMeHma UMnYIbea 8 YeHMPATbHbIX HOLAX.

PaboTa cuiibl Ha MaJIOM M Ha KOHEYHOM TIepeMeleHun. I paguueckoe npeo-
cmaenerue pabomul cuibi. MOITHOCTD CUJIBL.

Kunernueckas sHeprus MarepuaibHoi Touku. Teopema 00 N3MEHEHUUKUHE-
TUYECKOM SHEPTUU MaTePUAIbHOMN TOUKH.

[ToTeHunanbHble U HEMOTEHIMANIbHBIE CUJIbl. [lomenyuanvras suepeus. 1lo-
MeHYUANbHAsL SHEP2US YRPY20 0edopMupo8antol npyxcutvl. Ilomen- yu-
AnbHAS dHEepeUs med 8 00HOPOOHOM 2pasumayuoHnom noue. Ilomenyu-ano-
Has SHepaus meia 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (HYmpu u
6He wapa). Bmopas kocmuueckas ckopocms. Tpemovs kocmuue-ckas cKo-
[pocmo.

CBs3b paOOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHU4eCKOH 3Hep-
TUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOM dHEPTUuu. Ynpy-eue u
Heynpyaue CmoJIKHOBEHUSL.

Ypasnenue bepnynnu ons udeanvHoti sHcudxocmu Kaxk ciedcmaue 3aKOHAaAco-
Xpanenus mexanuyeckou IHepeulU.

Texuuueckue ycmpoucmea u mexHoio2udecKue npoyeccyl: IBUKEHHE pa-
KET, BOJIOMET, KOMEpP, MPYKUHHBIM MUCTOJET, 2UpPOCKon, uzyproe Kama-
Hue Ha KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE NBUXKeHUE. M3mepenue mowy- HoO-
cmu CUmbl.

H3menenue snepeuy mena npu cogsepuieHuu padomol.

B3anMHbIE pEeBpaIlEeHUs] KHHETUYECKOW M NMOTEHIIUAIBHOW SHEPTUi MpU
eCTBUU Ha TEJNO CHJIBI TSDKECTH M cuilbl ynpyroctu. Coxpanenue sHep-
euu npu c600600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nadopamopuuie padomol, RPAKMUKYM
1. U3mepenue umnyivca mena no mopmo3HOMY nymu.
2. U3mepenue cunvt mazu, CKOpOCMuU MOOeIU INeKMPOMOOULA U MOUHO-
cmu cuiibl mseu.
3. Cpasnenue usmeneHus UMNY1bCa meia ¢ UMNYIbCOM CUTbL.
4. Hccnedosanue coxpanenus UMnYIbCa npu ynpyeom 63aumooeticmsull.
5. U3mepenue KunemuuecKkou dSHepeuu meid no mopMo3HOMy nymi.
6. CpasHeHue usmeHeHuss HOMEHYUATbHOU IHeP2UU NPYIHCUHBL C pAOOMOU
CUIbI MPEHUS.
7. Onpeoenenue pabomul CUIbl MPeHUst NPU OBUNCEHUU Med NO HAKIIOHHOU
NIOCKOCTUL.

Tema 3. MonekynsipHas ¢pusuka u repMoauHamuka (24 daca)

Tema 3. MonexyssipHas ¢pusuka u repMoauHamuka (49 yacon)

3.1 OcHOBBI MOJIEKYJISIPHO-KHHETHUECKOU Teopuu (9 yacoB)

3.1 OcHOBBI MOJICKYJISIPHO-KUHETHUECKOM Teopuu (15 yacon)

OCHOBHBIE MOJIOKEHUST MOJIEKYJIIPHO-KHHETUYECKONH TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHosckoe nBmxenue. Juddysus. Xapakrep IBHOKESHUS H
B3aMMO/ICHCTBHS YacTHIl BelecTBa. Mo/ean CTPOCHUS ra30B, KUJIKOCTEH U
TBEPABIX T€1 U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIENEH.
Macca u pazmepsl Mosiekyi. KonnuectBo Bemectsa. [ToctostHHas ABoraipo.
TemoBoe paBHOBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp
Lenbcus. Moaens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KUHETHYECKON TEOpUH HeaIbHOro ra3a. AOCONOTHAs TeMIepaTypa Kak Me-
pa cpeHe KUHETUYECKOM SHEPruu TEIIOBOTO IBUKEHUS YaCTHI] ra3a.
[Ikana temneparyp KenbBuna. I'a3oBble 3ak0oHbI. Y paBHeHHEe MeHene- eBa—
Kunaneiipona. 3akon JlanpToHa. M3ompoiiecchl B HaeaIbHOM Ta3e C M0- CTOSH-
HBIM KOJIMYECTBOM BelllecTBa. I paduueckoe nmpecTaBieHne H30Mpo- 1IeCCOB:
u30TepMa, U30X0pa, n3obapa.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHenue: TEpPMOMETp, bapo-
METp.
lemoncmpayuu

1. OnbITH, JOKa3bIBAIOIINE TUCKPETHOE CTPOSHHE BEIeCTBa, (HOTO-

rpadUUMOIIEKYJT OPraHuYeCKUX COeIMHEHUH.

2. OnbITh 10 qUGGY3UN KUIKOCTEH U Ta30B.

3. Mojieis OpOyHOBCKOTO JIBUKCHUS.

4. Mopens onbita llTepHa.

OcHOBHbIE MOJOXKEHUS MOJIEKYIsipHO-KuHeTHueckoi Teopun (MKT), ux
onbITHOE 0O60ocHOBanme. Juddy3us. BpoyHoBckoe nBmkenue. Xapakrep
NIBIKCHMS U B3aUMOJEUCTBHS YaCTHUL BellecTBAa. MOJen CTpOEHMs ra3oB,
PKUJIKOCTEN U TBEPABIX TEll U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE

ATUX MoAesel. Macca u pa3mepsl Mojekyn (aToMoB). KonnuecTBo Berie-
ctBa. [locTostHHas ABoraapo.

TennoBoe paBHoBecue. TemnepaTypa u criocoos! e€ n3mepenus. [llkana Tem-
neparyp Llenscus.

Mopnenb uaeansHoro raza B MKT: yacThibl ra3a qBHKYTCS XaOTUYECKUU

HE B3aUMOJEHUCTBYIOT APYT C IPYTOM.

["a30BbIe 3ak0HBI. YpaBHeHUE MeHneneeBa—KnaneitpoHa.

AGcomoTHas Temnepatypa (mkana temieparyp KensBuna). 3akon Jlansb- To-
Ha.

M3omporeccsl B nealbHOM ra3e ¢ OCTOSIHHBIM KOJIMYeCTBOM BellecTna. ['pa-
¢duyeckoe mpecTaBIeHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, U30-

Oapa.

CBs3b MEKy 1aBJIEHUEM U CPEIHEN KMHETUYECKOUM SHEPTUeH MOCTyIa-Telb-
HOT'O TETJIOBOTO JABMXKEHHSI MOJIEKYJT HI€IbHOTO ra3a (OCHOBHOE ypaBHEHHE
MKT wuneansHoro rasa).

Céa3b abcomomuou memnepamypbi mepMoOUHAMULECKOU CUCIEMbL CO CpeO-Hell
KUHEemu4ecKol dHepeueti NOCMynameibHo20 Mensio8020 OBUNCEHUS e€
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5. OnBITHI, T0KA3bIBAIOIIME CYIIIECTBOBAHNE MEXKMOJIEKYIISIPHOTO
B3aHMO-JICHCTBHS.
6. Mozenb, WUTFOCTpHUPYIOIIas IPUPOAY NaBJICHH ra3a Ha CTCHKH COCY/Ia.
7. OnbITHI, WTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUSA UIEATBLHOIO ra3a,
H30-TIPOLIECCHI.

Yuenuueckuii s3xcnepumenm, nabopamopnuie pabomut

1. Onpenenennue Maccol BO3yXa B KJIJACCHOW KOMHATE HAa OCHOBE U3Me-
peHniio0bEMa KOMHATBI, JaBJICHUS U TeMIIepaTyphl BO3IyXa B HEH.
2. HccnenoBanue 3aBUCUMOCTH MEX/y ITapaMeTpaMu COCTOSIHUSA pas3-

PEKCH-HOT'O I'a3a.

yacmuy.
Texnuueckue ycmpoticmea u mexHo102u4ecKue npoyeccuvl. TEpMOMeETp, 6a- po-
METp, HOTYUeHUe HAHOMAMEPUANO8.

/lemoncmpayuu

Mojenu IBUKEHUS YacTUll BelecTBa. Mo-

nes1b OPOYHOBCKOTO JBUKECHHUS.

Bu0eoponuk ¢ 3anucvio peanbHo20 OPOYHOBCKO20 OBUIHCEHUS.

Iuddy3us xuakocteit. Mo-

nens onblta lItepna. [Iputs-

YKEHUE MOJIEKYII.

Moienu KpUCTAUIMYECKUX PEMIETOK.

HabitoieHue u rccieaoBaHne U30poLECcCOB.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomel, npaxkmuxym Hccne-
dosanue npoyecca yCmano8ieHus menio8o20 pagHo8ecuUs Npu men-1000mene
MeoicOy eopsiueti u X0N00HOU 800OII.

3yueHue uzomepmuuecko2o npoyecca (pekomeHO008aHo UCNOIb308aHUe YUG-
[posoii nabopamopuu).

H3yuenue usoxoprnozo npoyecca. M3yuenue usobapnozo npoyecca.

[Iposepka ypaenenus cocmosiHus.

3.2 OcuoBsl TepmoanHamuku (10 gacoB)

3.2 OcHoBBI TepMOAHAMUKH (20 4acoB)

TepMoauHamuyeckast cuicteMa. BHYTpeHHs SHEPT Ul TEPMOJANHAMUYECKON CH-
CTeMBI U crIoco0bI e€ n3mMeHeHust. KonnuecTBo TemnoTsl 1 paboTta. BHyT- pen-
HSSl DHEPTHS OJJTHOATOMHOIO UEAIBbHOIO ra3a. Buasl Temionepenayu: Temio-
MIPOBOJHOCTD, KOHBEKIUS, U3JIyYEHHUE. Y IeJIbHAs TEINIOEMKOCTD Be- IIECTBA.
KosnmuecTBo TEIIIOTHI pH TEIIoNepesaye.

[TonsTne 06 amuabatHom npouecce. [lepBrlil 3akoH TepmonuHamuku. [lpu-
MEHEHHE TIEPBOT0 3aKOHA TEPMOJWHAMHUKHU K M3omporeccam. [ paduueckas
UHTEpIIpeTanus paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeobpaTumocTs mporieccoB B mipupoae. Temn-
noBble MauHbL. [[puHIMIEL [eficTBUS TerioBbIX MamuH. [Ipeo6paso-

BaHUs SHEpruu B TeroBbix MamurHax. KITJ[ terutoBoi mammnsl. [ukn Kap-
HO u ero KII/I. Dxonoruyeckue npoodaeMbl TEIIOIHEPTETHKH.

Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHeHue. TBAraTelb BHYT-
PEHHETO CropaHusi, OLITOBOM XOJIOAUIBHUK, KOHIUIIUOHED.

lemoncmpayuu

Tepmoounamuueckas (T/]) cucmema. 3a0anue enewnux ycnosuti ons T/ cu-
cmembl. Buewnue u enympennue napamempul. [lapamempuor T/ cucmemol
Kax cpeoHue 3Ha4eHus GeIUYUH, ONUCHIBAIOWUX €€ COCMOSIHUE HA MUKPO- CKO-
NUYEeCKoM yposHe.

Hynegoe nauano mepmoounamuxu. Camonpoussonvras penaxcayus T/ cu-
cmembl K menio6oMy pPagHo8ecuio.

Mopenp UIeanbHOro ra3a B TEpMOJMHAMHUKE — CUCTEMa YpaBHEHUM: ypaB-
HeHue MenneneeBa—KnanelipoHa U BeIpa)kK€HUE [UIsl BHYTPEHHEW SHEPIHUU.
Y ca0BUS MPUMEHUMOCTH 3TOM MOJENIN: HU3Kasl KOHIIEHTPALMs YacTHII, BbI-
COKHE TEMIIEPATYphl. BbIpaskeHHEe NIl BHYTPEHHEW DHEPIrUU OJHOATOMHOIO
MJI€AbHOTO rasa. Keazucmamuueckue u necma-
muyecKue npoyeccoi.

OnemeHTapHas paboTa B TepMoauHaMuKe. Boruncienune paboTel o rpaduky
npouecca Ha pV-auarpaMmme.

Tennonepenava Kak crmocod u3MeHeHUs BHyTpeHHe# snepruu T/ cucreMbl
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1.  N3MeHeHue BHYTpEHHEW SHEPTUU TeJa IPU COBEPLICHUN pabOThI:
BBUIET MPOOKH U3 OyTHUIKHU MO ACHCTBUEM CKAaTOTO BO3/lyXa, HArpeBaHue
a¢dupa BIaTyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPAITHS).
2.  V3MeHeHue BHYTpEHHEH 3Hepruu (Temreparypsl) Teia Npu TeIio-
nepe-aaye.
3. OmnbIT 0 aaAnabaTHOMY PACUIMPEHHUIO BO31yXa (OIBIT C BO3YLTHBIM
OT-HHBOM).
4. Mopenu napoBoil TypOMHBI, ABUraTes sl BHyTPEHHET O CrOpaHusl, peak-
TUB-HOT'O JIBUTATEJIsl.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomoi

1. Usmepenue yaenbHON TEIOEMKOCTH.

6e3 coBepiieHust paboTsl. KoHBeK1IUs, TEIIONPOBOJHOCTD, N3ny4yeHue. Ko-
TUYECTBO TEIIOTHI. TerIoéMKOCTh Tela. YoenvHas u MOAApHas menio- M-
Kocmu eewecmsa. Ypasnenue Maiiepa. Y nenbHasi TEIIIOTA CCOPAHUS TOI-JIH-
Ba. Pacuér kosnmyecTBa TemoTh npu Temionepeaaye. [lonstue 06 agua-
6atrHoM nporiecce. [1epBblil 3aKOH TepMOIUHAMUKYA. BHYTpeHHSs SHEprusl.
KonngecTBo TemIoTel M paboTa Kak Mepbl U3MEHEHUs BHYTpeHHel sneprunT /]
CUCTEMBI.
BTtopoii 3aK0H TepMOAMHAMUKH JJ11 paBHOBECHBIX MIPOLIECCOB: Yepe3 3a/1aH-
HOE paBHOBECHOE cocTosiHue T/l cucTeMbl IPOXOAUT €IMHCTBEHHAS aiha-
Oara. AOcostoTHas TemnepaTrypa. BTopoii 3aKoH TepMOIMHAMUKH ISl HEPaB-
HOBECHBIX [TPOLIECCOB: HEBO3MOXKHO IEpeaTh TEIUIOTY OT 00JI€€ XO- JIOJHOTO
Tena k Oonee HarpetoMy Oe3 komreHcanuu (Knaysuyc). Heobpatu-moctsb
[PUPOAHBIX ITpoueccoB. [IpuHIMIBI AeHCTBUS TEIIOBBIX MaIIMH.
KIIA. Makcumanbnoe 3nauenue KITJI. [ukn Kapno. Dkonorudeckue ac-
MEKThI UCII0JIb30BAHUS TEIUIOBBIX ABUTareneil. TemnoBoe 3arpsa3HeHre OKpY-
bKaroIIen cpeibl. Texnuyeckue ycmpoui-
CmMea u MmexHoI02uYecKue npoyeccsvl: XOI0JWIbHUK, KOHAULMOHED, U3ENb-
HBI 1 KapOIOpaTOPHBIN IBUTATENN, NAPO8as mypOuHa, NoiyyeHue CepxXHuU3-
KUXx memnepamyp, Ymuiu3ayus «meniogulxy» omxo008 ¢ UCNOIb308aAHUEM
Mensi06020 HACOCA, YMUTUZAYUSA OUOOP2AHUYECKO20 MONIUBA OJis 8bIPA-
OOMKU «MeNnso8o» U 21eKkmpoInepeuu. /lemoncmpayuu

1. VI3meHeHue Temneparypbl Ipy ainabaTH4eCcKOM PaCIIUPEHHH.

2. Bo3mymrHoe OrHuBoO.

3. CpaBHeHUE yJIeNbHBIX TEIUIOEMKOCTEH BEILECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEW SHEPTUU.

5. UccnenoBanue aguabaTHOro mpolecca.

6. KomnvromepHvie Mooenu menioguix ogueamernell.
Yuenuueckuit sxkcnepumenm, nabopamopnvie padomol, npaxmuxkym

1. I3mepeHune yeapbHON TEII0EMKOCTH.

2. Uccneoosanue npoyecca ocmuvléanus eeujecmed.

3. Uccneodosanue aouabamuozo npoyecca.

4. M3yuenue 83aumoceasu IHepeUL MeNCMONEKVIAPHO20 83AUMOOEUCBUs.
U memnepamypbi KUNEHUS HCUOKOCMEU.

3.3 ArperaTHble COCTOSIHUS BeliecTBa. Pa30Bbie IEPEX0IbI (5 YacoB)

3.3 ArperatHblie cocTOsIHUA BelecTBa. Pa3oBbie iepexo bl (14 yacoB)

[TapooOpazoBanue u koHneHcanus. Mcnapenue u kureHue. AOCOIIOTHAs U

[TapooOpa3oBanue u KoHeHcalws. VicnapeHue v Kurenue. Y IelbHas
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OTHOCHTEIIbHAs BJIAXKHOCTH BO3Ayxa. HacelleHHbIN map. YienbHas Tem-
70Ta mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KHUIIEHUS OT JaBiie-
HUSL.
Tépnoe Teno. Kpucrammmueckue u amopdHsbie Teaa. AHU30TPOIHS CBOMCTB
kpucrtamuioB. JKuakue kpuctaibsl. CoBpeMeHHble MaTepuaibl. [InaBnenue u
KpHUCTa/TU3alus. Y aeiabHas Terora miasieHus. Cyomuma-usi.
YpaBHEHUE TEMJI0BOrO OanaHca.
Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHenue: TArpoOMeTp 1 Icu-
XPOMETP, KAIOPUMETP, TEXHOJIOTUH MTOIYYEHUSI COBPEMEHHBIX MAaTepU-aJioB,
B TOM YHCJI€ HAHOMaTEPHUAJIOB, U HAHOTEXHOJIOTUH.
/[emoncmpayuu
1. CpoiicTBa HACHIIIEHHBIX MAPOB.
2. Kunenue npy mOHUKEHHOM JIaBJICHUU.
3. CrtocoObI n3MepeHust BIaKHOCTH.
4. HaGnroieHre HarpeBaHus U MJIaBICHUS KPUCTAIUTMUECKOTO BEIECTBA.
5. JleMOHCTpalus KpUCTAILIOB.
Yuenuueckuii s3xcnepumenm, nabopamopnuie padomoi
1. UsmepeHue OTHOCUTENBHOMN BIAKHOCTU BO3/1yXa.

TEIUIOTa MapooOpa30BaHUsL.

HacelenHble 1 HeHAChIIICHHBIE Tapbl. KauecTBeHHast 3aBUCIMOCTD IUIOT- HO-
CTH U JJaBJICHUSI HACBIILIEHHOTO Mapa OT TeMIepaTyphl, UX HE3aBUCH-

MOCTb OT 00bEMa HACKIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTypbl KuIle-
HUS OT JABJICHUS B KHUIKOCTH.

BrnaxHocTs Bo3yxa. AOCOMIOTHAsI U OTHOCHUTENbHAS BIAXKHOCTh. TBEPI0E
teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTBKPUCTA-
noB. [naBnenue u kpucraumsanus. Y ienbHas Teriora rmiasienus. Cyonu-
Marusi.

lechopmayuu meépooeo mena. Pacmsicenue u cocamue. Cosue. Mooynv FOu-
ea. Ilpeden ynpyeux oegpopmayuii.

Tennosoe pacwupenue sxcuoxocmeu u meépovix mei, 00bEMHOE U TUHell-

Hoe pacuupenue. AHeapMoHU3M Menlo8blX KOJIeOaHUll Yacmuy eeuecmea
KaK NpUYUHa Menyiogo2o pacuiupenust mei (Ha KauecmeenHom yposHe).

[ Ipeobpazosanue snepeuu 6 pazosvix nepexooax. Ypasrnenue meniogozo o6a-
nanca.

[losepxnocmuoe namsicenue. Koagppuyuenm nosepxnocmuoco namsoice-
nus. Kanunnsapuvie aenenus. Jlaénenue noo ucCKpueiéHHoU NOBEPXHOCHIbIO
orcuokocmu. @opmyna Jlannaca.

Texuuueckue ycmpoucmea u mexHoaio2uyecKue npoyeccsyl. XUJIKue Kpu- crai-
7TbI, COBpEMEHHBIE MaTePUAJIbI.

/lemoncmpayuu

TennoBoe pacmmpenue. CBoWCTBa HACHIIEHHBIX MapoB. Kunenne. Kure-
HUE ITPH TOHMKCHHOM JIaBJICHUH.

H3mepenue cunvl nogepxHocmuozo Hamsicernust. Onvimol ¢ MblIbHLIMU NAEH-
KaMU.

Cmauusanue. Kanunnsapuvie sgnenus. Mooenu HeHbIOMOHOBCKOU HCUOKO-CU.
CrniocoObl n3MepeHus BlIaxHOCTH. MccnenoBanne HarpeBaHus | IjiaBlie-

HUS KPUCTAJUIMIECKOTO BEIIECTRA.

Buowl oechopmayuii. Habnrooenue manvix oechopmayuii. YueHuueckuil
IKCnepumenm, nabopamopule padomaul, npakmuxkymzyuenue 3axo-
HOMepHOCmell UCNAPeHUs HCUOKOCTELL.

H3mepenue yoenvHol meniomsl niagieHus ibod.

H3yuenue c80UCME HACIWEHHBIX NAPOS.
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W3mepenne abCcoMIOTHON BIIAKHOCTH BO3/yXa U OI[EHKA MAaCCHI TaPOBB ITOMe-
[ICHUU.

H3mepenue kosgpuyuenma nogepxHoOCmMHO20 HAMANHCEHUSL.

H3zmepenue mooyns FOuea. Uccnedosanue 3agucumocmu oeopmayuu pe-3u-
H08020 00pPA3Ya OM NPUTOHCEHHOU K HEMY CUTBL.

Tema 4. Dnextpoannamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 yaca)

4.1 Dnextpocratuka (10 yaco)

4.1 Dnexrpudeckoe nose (24 yaca)

Onexrpuzauus Tea. DJIEKTpUdecKuil 3apsan. [[Ba Buaa seKTpUUYECKUX 3a-
psnoB. IIpoBOJHUKM, NUAIEKTPUKU U IOJYINPOBOJHUKU. 3aKOH COXpaHe-
HUS DJIEKTPUYECKOro 3apsja.
B3aumoneiictBue 3apsiioB. 3akoH Kynona. ToueuHbli JIeKTpUUECKHil 3a-
psa. Dnexrpuueckoe nose. Hanpsok€HHOCTB 2nekTpuueckoro noss. Ipun-
LIUII CYNEPIIO3UIIMH JIEKTPUUECKUX TOoJIeH. JIMHUM HanpsKEHHOCTH dJIeK-
TPUUECKOIO MOJIS.
Pabora cui anexrpocratudeckoro nois. [lorenuuan. Pasnocts norenmua-
10B. [IpOBOAHMKY M TUAIEKTPUKH B AIEKTPOCTATUYECKOM IoJie. Juamnex-
TpUYECKas IPOHULAEMOCTb.
OnexTpoéMKocTh. KoHneHcaTop. DneKTpoEMKOCTb INIOCKOT0 KOHAEHCA-TOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHerue: DIIEKTPOCKOIL,
DIEKTPOMETP, AIEKTPOCTATUYECKasl 3allluTa, 3a3eMJIEHHE 3JIEKTPONpuOO-
POB, KOHJEHCATOP, KOMUPOBAJIbHBIN amnmapar, CTPyHHBIM IPUHTEP.
/lemoncmpayuu

1. YerpoiicTBO M NpUHIMIT IEHCTBUS IIEKTPOMETPA.

2. B3anmoieiicTBIE HAdIEKTPU30BAHHBIX TEIL.

3. DeKTpuYecKoe MoJje 3apsHKEHHBIX TeJl.

4. ITpOBOJTHUKH B DJIEKTPOCTATHUECKOM TI0JIE.

5. DyeKTpocTaTUyYecKas 3anuTa.

6. JIMPIEeKTPHUKH B 3JIEKTPOCTATHUECKOM TI0JIE.

7. 3aBUCHMOCTD AJEKTPOEMKOCTH TUIOCKOT'O KOHJIEHCATOpa OT IJIOIIA 1

IUTACTUH, PACCTOSHUS MEKIY HUMHU U JUDJIEKTPUUECKON POHUIIAEMOCTH.

8. DHeprust 3apsKEHHOT0 KOH/IEHCATOPA.
Yuenuueckuit 3xcnepumenm, nabopamopnsie padomoi
1. UsmepeHnue 31eKTpOoEMKOCTH KOHJIEHCAaTOopa.

DJIeKTpU3alus Tel U e€ MposiBICHUs. DIeKTpudYecKuid 3apsia. [IBa Bua
AIIEKTPUYIECKUX 3aps0B. [I[pOBOAHUKY, TUINIEKTPUKH U TIOTYIIPOBOTHUKH.
DJeMeHTapHBIN 2NIEKTPUUECKU 3apsif. 3aKOH COXPAHEHHUS dIIEKTPUIEe- CKO-
ro 3apsja.

BsaumopeiictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kynona. Dnekrpuye-
ckoe noste. Ero neiicteue Ha anexktpudeckue 3apsaael. Hanpssk€HHOCTD dnek-
Tprueckoro nous. [IpoOuslii 3apsia. JInHuM HaNPSA->KEHHOCTU STEKTPUUECKOTO
noJis. OHOPOJHOE AIIEKTPUUYECKOE TTOJIE.

[ToTeHIMaTbHOCTh 3JEKTPOCTATUYECKOTO MOoJiA. Pa3HOCTh MOTEHIMANIOB U
HanpspkeHue. [loTreHnmanpHas SHEPTrHs 3apsijia B 3JEKTPOCTATHISCKOMITO-
ne. [loTeHnuan anekrpocraTudeckoro mosis. CBsi3b HANPSHKEHHOCTH

MOJISL ¥ PA3HOCTH MOTEHIIMATIOB AJIs 2JIEKTPOCTATUYECKOTO TOJIs (KaK OJ- HO-
POHOI0, TaK U HEOAHOPOIHOTIO).

[TpyHIHIT CYNIEPITO3UIIAN YICKTPHUECKUX TTOJICH.

[ lone moueunoeo sapsoa. Ilone pasnomepro 3apsicentoti cghepul. Ilone pag-ro-
MepHo 3apadsicenno2o no 06vémy wapa. Ilone pasnomepHo 3apsdsxicentoii 6ecko-
HeuHou naockocmu. Kapmunwl tunuii HanpsajicEéHHOCmu 9mux noeu

U 9KEUNOMEHYUATILHBIX HOBEPXHOCTELL.

[TpOBOAHHKYU B JEKTPOCTATHUECKOM IOJI€. Y CIIOBUE PABHOBECHS 3apsIOB.
JIMDIIEKTPUKA B AJIEKTPOCTATHICCKOM TIoJie. JIMaeKTpruecKkas mpoHHIIae-
MOCTb BEII[ECTBA.

KonpaeHcarop. D1eKTpoEMKOCTb KOHIIEHCATOPa. DIMEKTPOEMKOCTH TIOCKOTOKOH-
neHcartopa.

[ lapannenvHoe coedunenue konoencamopos. [lociedosamenvroe coedune-Hue
KOHOeHcamopog. JHEPTUS 3apsHKEHHOT0 KOHACHCATOpA.

[suorcenue 3apssceHHolU Yacmuybl 8 0OHOPOOHOM dlleKmpuyeckom noe. Tex-
HUYecKue yCmpoucmeda u mexHoa02uiecKue npoyeccyl. SIEKTPOCKOIl, IEKTPO-

MCTP, IJICKTPOCTATUYCCKAA 3allUTa, 3a3CMJICHUC 3JI€KTpOHpH60pOB,
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KOHJ/ICHCATOPHI, cenepamop Ban de I paagha.

lemoncmpayuu

Y CTpoHCTBO M MPUHLIUIT ACHCTBUS JIEKTPOMETPA. DJIEKTPUIECKOE MOJIE 3a-
PSKEHHBIX IIAPUKOB. DIEKTPUUECKOE MOJI€ IBYX 3apsSKEHHBIX ITACTHH.
[Mooenv s1ekmpocmamuyeckoco eenepamopa (Bawn de I'paagha).

[IpOBOAHUKY B AJIEKTPUUYECKOM TOJIE. DIEKTPOCTATHUECKAs 3aLUTA.
Yempoiicmeo u deticmsue konoencamopa noCmosHHOU U NepeMeHHOU M- KO-
cmu.

3aBUCHMOCTB 3JIEKTPOEMKOCTH ILIOCKOTO KOHICHCATOpA OT IJIOIIA/IH TTa-
CTHH, PACCTOSHUS MEXLy HUMU U AUDIEKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3MeKTPHUUECKOro Mo 3aps>KEHHOT0 KOHIEHCaTopa.

3apsoka u pazpsaoka KoHOeHcamopa yepe3 pe3ucmop.

Yuenuueckuit 3kcnepumenm, nabopamopnsie pabomol, NPAKMUKYM
Oyenka cun 63aumo0eticmeusi 3apsaiCeHHbLx mei.

Habniooenue npespawjenus snepeul 3apsaiceHH020 KOHOeHCamopa 6 SHep-
U0 UBTTYYeHUSA

ceemoouooa. M3zyuenue npomexkanus moxa 6 yenu, cooepicauyell KOHOeHca-mop.
Pacnpedenenue paznocmu NOMeHYuanio8 (Hanpajcerus) npu nociedosa-
mebHOM COeOUHeHUU

KoHOeHncamopos. Hccnedosanue paspada KOHOeHCamopa uepes pe3ucmop.

4.2 TTocTosIHHBIH dyeKTpruecKuil ToK. Toku B pasHbix cpeaax (12 gacos)

4.2 TTocTOSIHHBIH dIIEKTpUYECKHii TOK (24 Jaca)

DNEKTPUYECKUN TOK. Y CJIOBHSI CYLIECTBOBAHMSI AEKTPUUYECKOro ToKa. Mc-Tou-
HUKHU Toka. Cuiia Toka. [10CTOSHHBIN TOK.

Hanpsokenue. 3akon Oma i1sl yyacTka Lenu.

DNEKTPUYECKOE COIIPOTUBIIEHHE. Y ACIBHOE CONPOTUBIIEHHE BenlecTsa. [1o-
CJIeI0BATEIBHOE, TapAJLIEIbHOE, CMEIIAHHOE COSMHEHUE IPOBOHM- KOB.
Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—IIenna. MOIHOCTB AJIeK- TpHU-
YECKOI'0 TOKA.

O/1C 1 BHyTpeHHEE CONIPOTUBIIEHNE UCTOYHUKA TOKA. 3akoH OMa 1515 oJI-HOi
(3aMKHYTO¥) NekTpuueckoi rernu. KopoTrkoe 3aMbIkaHue.

ONEeKTpOHHas MPOBOAUMOCTD TBEPABIX METAJJIOB. 3aBUCUMOCTH COIPO-TUB-
JIEHUSI METAJUIOB OT TeMneparypsl. CBEpXIPOBOANMOCTb.

DneKkTpuueckuil TOK B Bakyyme. CBONCTBA 3JI€KTPOHHBIX ITYYKOB.

Cuna toka. [TocTostHHBIN TOK. Y CIIOBHSA CYILIECTBOBaHMS IIOCTOSIHHOTO DJIEK-
Tpuyeckoro Toka. Mcrounuku toka. Hanpsokenne U u DJ1C E. 3akon Oma
TS y4acTKa LEeMu.

DJEKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTD COIIPOTUBIIEHUSI OJTHOPOJ- HO-
o MPOBOJHHUKA OT €T0 JAJUHBI U TUIOIIAIU TIONEPEYHOTO CEYSHHUSI.

Y nenpHOE CONPOTHBIIEHUE BEIIECTBA.

[TocnenoBarenbHOE, MapaielbHOE, CMEIIAHHOE COECIUHEHUE IMPOBOIHU-
KOB. Pacuér pa3BeTBIEHHBIX dJEKTpUUECKUX Lenel. [lpasuna Kupxeoga.
PaboTa snektpuueckoro Toka. 3akoH Jlxxoyns—IJIeHa.

MOIIHOCTD 3JIEKTPUYECKOTO TOKa. 1eniosas MowHOCMb, 8bl0enaemMds Ha
pesucmope.

OJIC m BHYTpEHHEE CONPOTHBICHHE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM ) DJICKTPUYECKOM 1ermu. MOIHOCTh HCTOYHUKA TOKA.
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[TomynpoBoanuku. CoOCTBEHHAs U MPUMECHAs TPOBOAUMOCTD TOIYIIPO- BOJ-
HUKOB. CBoiicTBa p—N-niepexoza. IloaynpoBogHIKOBBIE TPHOOPHL. DIEKTPH-
YECKHUI TOK B pacTBOpPAaxX M pacIulaBax JIEKTPOIUTOB. DIEKTPOIU-THUECKAs
UCCOIUAIs. DIEKTPOIIU3.

Momnnus. [1naszma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: aMIuepMeTp, Bojlb-
TMETp, PEOCTaT, ICTOUHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI,3JIEK-
TPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHMSI, BAKYYM- HbIH J11-
0]1, TS PMHUCTOPBI U (POTOPE3UCTOPBI, MOTYIPOBOAHUKOBBIN AUO/, FaJIbBaHUKA.
/lemoncmpayuu

1. U3mepenue cuiibl TOKA U HAIIPSDKEHUSL.

2.  3aBUCHMOCTb CONPOTHUBIICHUS LUIUHIPUUECKUX MPOBOJHUKOB OT

JUIMHBI, IJIOIIAAH ITONEPEYHOro CEYEHUs U MaTepuaa.

3. CMmerianHoOe coeIMHEHHE IIPOBOIHUKOB.

4. Tlpsamoe uzmepenue IJIC. KopoTkoe 3amMblkaHN€ ralbBaHUUECKOI0 3Je-

MEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

5. 3aBUCHUMOCTb COIIPOTUBIICHHUS METAJJIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB JIEKTPOJIUTOB.

7. WckpoBoii pa3ps 1 IpOBOJAUMOCTb BO3yXa.

8.  OIHOCTOPOHHSS MPOBOJAUMOCTH TUOJIA.
Yuenuueckuit sxcnepumenm, nabopamopnwvie padomut

1. VI3yyeHue cMeIIaHHOTO COeAMHEHUS pE3UCTOPOB.

2. N3mepenue D/1C ncToyHMKA TOKA ¥ €0 BHYTPEHHETO COPOTUBIICHHUS.

3. Habmronenue snektponmsa.

DneKTpuuecKuil TOK B razax. CaMoCTOSATEIbHBINA U HECAMOCTOSATEIbHBINPA3PSL.

KopoTtkoe 3ambikaHue.

Konoencamop 6 yenu nocmosanHo20 moxa.

Texuuueckue ycmpoiicmsea u mexHoi02udecKue npoyeccuvl. aMInepMeTp, BOJIbT-
METp, pEOCTaT, CUETYUK IIEKTPUIECKON IHEPTUU.

/lemoncmpayuu

M3mepeHue cuibl TOKA U HaNpsHKEHUSL.

Hccnedosanue 3a8ucumocmu Cuibl MoKa Om HanpsjiceHus 0Jisl pesucmopa,
laMnbl HAKATUBAHUS U C8EMOOU0OA.

3aBHUCHUMOCTh COITPOTUBJICHUS LWIHMHIPUYECKUX IPOBOJHUKOB OT JIITHHBI,
TUTOIIAH MTOTIEPEYHOT0 CEUSHHSI U MaTepHara.

Hccnedosanue 3agucumocmu Cuibl moKa om COnpoOmueieHus npu NOCmMo-sH-
HOM HaNps#CeHUU.

[Tpsimoe n3mepenune DJ{C. KopoTkoe 3amMbIkaHNE rallbBAHUYECKOTO JJIe-
MEHTA U OLIEHKA BHYTPEHHETO CONPOTUBICHUS. Cnocodbl coeduHenus uc-
moynukos moka, I/]C bamapeii.

Hccnedosanue pasnocmu nomeHyuaios Mexcoy noacamu UCMOYHUKA mo-
Ka Om CUibl MOKa 8 yenu.

Yuenuueckuit skcnepumenm, nabopamopnsie padomolt, npaKmuKym
Hccnedosanue cmeuanno2o coeOuHets pe3ucmopos.

H3mepenue yoenbHo2o conpomuesiienist npo80OHUKOS.

Hccnedosanue 3agucumocmu Cuibl mMoKa Om HANPs*CeHUs 015 1AMNbIHAKATU-
6aHUSL.

Yeenuuenue npeoena usmepenus amnepmempa (sonommempa). Usmepe-
Hue DJ[C 1 BHyTpeHHETo COMPOTHUBIICHUS UICTOYHHUKA TOKA. Mccredosanue
3asucumocmu 3/]C eanveanuyecko2o snemeHma om epe-meHu npu Kopom-
KOM 3AMbIKAHUU.

Hccnedosanue paznocmu nomeHyuaios mMexcoy noaocamu UCMoyHuKa mo-
Ka Om Cuibl MmoKa 6 yenu.

Hccnedosanue 3asucumocmu noie3HoU MOWHOCMU UCTNOYHUKA MOKA OM CU-
161 moxa.

HaOGnroneHue »1ekTpoiansa

4.3 Toku B pa3HbIX cpeaax (6 yacoB)

DneKkTpuyecKasl MPOBOJAUMOCTh PA3IMYHBIX BEIIECTB. DJIEKTPOHHAsI MPO- BO-
TTMMOCTB TBEPIBIX METAJUIOB. 3aBUCHMOCTH CONPOTUBIICHUS METAJIOB OT
TeMreparypbl. CBEpXIpOBOAUMOCTb.
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DNEeKTpUUECKUM TOK B BakyyMe. CBOMCTBA 3J1€KTPOHHBIX IyykoB. [Tomy-
npoBoAHUKU. COOCTBEHHAS M IPUMECHAS TPOBOAMMOCTD TIOTYIIPO- BOHU-
koB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPHUOOPHI. DIIEKTPHU-
YECKUU TOK B JIEKTPOJIUTAX. DJICKTPOJIUTUUYECKAS TUCCOLMAIINS. DIEKTPO-
mu3. 3akonbl Dapanes A1 ANEKTPOIIN3a.

DnekTpruyeckuil Tok B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
pa3psia. Paznuunble TUITBI caMOCTOSATENBHOTO pa3psaa. Monnus. [1na3ma.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue. ra3opa3psaHble
JIaMIIbl, JIEKTPOHHO-ITy4eBasi TpyOKa, MOITYIPOBOAHUKOBBIE TPUOOPHI: TH-
0J1, TPaH3UCTOP, (POTOINO], CBETOAMO/; TalbBaHUKA, pa)HUPOBAHUE Me-
1, BHITJIABKA QJIFOMUHUS, SIEKTPOHHAS MUKPOCKOIIHSI.

lemoncmpayuu

3aBHUCHUMOCTh COMPOTHUBIICHUS METAJUIOB OT TeMmepaTypsl. [IpoBoauMocTsb
AIIEKTPOJIUTOB.

3axonsl anexkmponuza @apades. ckposoui pa3psao u npo8oouUMocms 803-
oyxa.

CpasHenue npogooumocmu Memaiios u norynpO8OOHUKOS.
OAHOCTOPOHHSISI IPOBOAUMOCTD TUOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomot, npakmukym
HaGnronenue snexrponusa. Mamepenue 3apada 00Ho8aieHmHo20 uona. Hc-
credosanue 3a8UCUMOCU CONPOMUBTEHUS MEPMOPE3UCMOPA O meM-nepa-

mypeol.
CHamue 6onbm-amnepHotl Xapakmepucmuky Ouooq.

®U3UUYECKUN TIPAKTUKYM (16 1acos)

Cnocobul usmeperusi u3UYecKux 6eIUUUH C UCNONb30BAHUEM AHANIO206bIX U
YUDPOBLIX UZMEPUMETbHBIX NPUOOPOE U KOMNLIOMEPHLIX OAMYUKOBIX CU-
cmem. Abcomomuble u OMHOCUMENbHBLE NOSPEUHOCIU USMEPEHUL (DU3UUECKUX
eeauuun. OQyenka epanuy nocpeuHocmell.

[Iposedenue KOCGEHHbIX UBMEPEHUN, UCCIeO08anUll 3a8ucumocmett usu-
YeCKUX 6eIUYUH, NPOBEPKA NPeONIONHCEHHbIX cunomes (8b100p uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazoenax «Yuenuueckuil dKCnepumenm, id-
bopamophwvie pabomvl, NPAKMUKYMY).

Pe3seps (2 yaca)

Pe3eps (10 gacoB)
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TemaTuueckoe mianupoBanme no gpusuke. 10 kiaacc.

HaumenoBanue

KonmnuectBo yacoB

OnektpoHHbIe (Luppo-

CITMCOK UTOI'OBBIX INIAHUPYCMBIX PC-

CII0CO0 OLIEHKHU

pazzienoB, TeM (6a30BbIi\yTITyOICHHBIN) BbIC) 3yJbTATOB C YKa3aHUEM ATAIlOB UX UTOTOBBIX
/1 R 0 oOpa3oBaTeNbHbIE pe- (hopMupoBaHHs TJTAHUPYEMBIX
BCETO OHTPOJIbH AKTHUYCC
P P CYpCHI pe3yibTaToB
bl€ PabOTHI
KHe paboThI
1 DusKKa 1 METOJIBI 2\5 1 http://school- [MoHuMAaTh (JIEMOHCTPUPOBATH) POJIb (DU3UKH B 3KO- | YCTHBIH OMPOC;
HAYYHOTO [O3HAHMS collection.edu.ru/ HOMMYECKOH, TEXHOJIOTMYECKOH, JKOJOTHUECKOH,
N N pElLIEHre  PACYETHBIX
COLMANIBLHON M 3THYECKOM Cepax AeITENbHOCTH Ue-
Ll m Ka4eCTBEHHBIX
JIOBEKa; pOJb U MECTO (U3HKH B COBPEMEHHON
. o 3aaa4, BBIIIOJIHCHUEC
https://resh.edu.ru/subject/ | Hay4HOH KapTHHE MHPA; ’
28/10/ MIPAKTUYECKUX padoT
pa3nuyath (yYUTHIBATH) YCIOBHA NPUMEHHUMOCTH
Mojienei (pU3HYSCKUX TEJ U MPOIECCOB (SBICHUMN
2 MexaHuka 18\35 13 3\6 AHAJM3UPOBATH M OOBACHATH MEXaHHYECKUE MTPO- VYeTHBII 0TIpOC;

http://school-
collection.edu.ru/

https://resh.edu.ru/subject/
28/10/

LIECCHI U SIBIICHHS, HCIIOJIb3YsI OCHOBHBIE IIOJIOKE-
HUSH 3aKOHBI MEXaHUKH (OTHOCUTENIFHOCTh MeXa-
HHYECKOTO JIBIKCHHUS, POPMYJIIbI KHHEMAaTHKH
paBHO- yC YCTHBIN 0Mpoc;

peuIeHue pacHCeTHBIX
BBITIOJTHEHUE MTPAKTUICCKUX pa60T

W KAa4YCCTBCHHBLIX 3ajady,

KOPEHHOT'O JBHXKEHUsI, npeobpazoeanus I anunes
07151 ckopocmu u nepemewjenusi, 3akoHbl HploToHa,
npunyun omuocumenvHocmu I anunes, 3aKOH Bce-
MHUPHOTO TATOTCHHUS, 3aKOHBI COXPAHCHUS UMITYJIb-
ca ¥ MEXaHUYECKON YHEPTHH, C8513b PAOOMbl CUIb
C UBMEHEHUeM MeXaHUYyecKou JHepeul, YCioGusl
pagnogecuss meépoozo mena); PU ITOM HUCTIOIb-
30BaTh MAaTEMaTHYCCKOE BBIPAKEHHE 3aKOHOB,
VKA3bL8ANb YCAOBUSL NPUMEHUMOCHIU Quzuue-
cKux 3aKOHOB8:  NPeodpPaz06anull
Tanunes, emopozo u mpemwve2o 3axon06 Hvromo-
Ha, 3aKOHO8 COXPAHEHUSI UMNYIIbCA

U MEeXaHUYeCKOU IHepauu, 3aKOHA BCEMUPHO2O0

peuieHue  pacyYCeTHLIX
n Ka4CCTBCHHBIX
3a1a4, BBITIOJIHCHHUC

MIPAKTUYECKUX padoT
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mscomeHrusl,;

onucwieams Quzuyeckue npoyeccel U A6NeHUs., UC-
HONb3YSL  GEIUYUHbL:  NepeMeujeHue, CKOpOCHb,
VCKOpeHue, UMRYIbC Mmend U CUCHeMbl mel, Culd,
MOMEHm Cubl, OdgNeHue, NOMEHYUANbHAsL IHEP-
2usl, KUHeMU4ecKasi IHepausl, MeXaHuiecKkas Hep-
2ust, paboma cuibl;, YeHMpPOCMPEMUMENbHOE YCKO-
penue, Cuna Mmsicecmu, Culd YHpyeocmu, cuid
MpeHust, MOWHOCMb, DHEP2Us B3AUMOOEUCMEUs]
mena ¢ 3emaéu 601uU3U €€ NoBepXHOCMU, IHepPeus
ynpyeou 0eghopmayuul npy’CUHbL

[IPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTH OJHOM
(bU3UYECKO BEIUYUHBI OT JAPYrOM ¢ MCIOIb30Ba-
HHUEM IPSIMBIX U3MEPEHUI: MIPU 3TOM KOHCTPYHUPO-
BaTh  YCTaHOBKY, (UKCHPOBATh  PE3YJILTATHI

TIOJTy4eHHOU 3aBUCHUMOCTU
(GU3UYCCKUX BEIHYHUH 6 8UOe SPAPUKOE C YUEmom
abCconoOmubIX nozcpeutHocmell usmeperutl, Ienath
BBIBO/IbI 110 PE3yJIbTaTaM MCCIIEIOBAHMUS;

MMPpOBOAUTE KOCBCHHBLIC H3MEPCHUA (1)I/I3I/I‘-ICCKI/IX
BCJIIMYNH;

nposooUmMb ONbIMbL HO NPOBEPKe NPEONONHCEHHOU
2unomesol

pewiate pacu€THBIC 3aJlauMl C SIBHO 3aJJaHHOM U He-
A6HO 3a0aHHOU HPUUUECKON MOJIEIBIO;

pemaTh KauyeCTBEHHBIC 3aJa4H, mpebyroujue npu-
MEHeHUsL 3HAHUL U3 PA3HLIX Pa30eno8 WKOIbHO20
Kypca usuku, a maxce uHmezpayuu 3HAHUll u3
Opy2ux npeomemos ecmecmeeHHO- HaAYYHO20 YUKLA

UCIIONIb30BaTh TEOPETHYECKUE 3HAHUS M0 (DU3UKE B
HOBCEJHEBHON XU3HM JUtsi obecnievenust Oe3onac-
HOCTH IIpH OOpallleHHH ¢ NMpUOOpaMH M TEeXHHYe-
CKHUMH YCTPOHCTBAMHU

NPOAGIAMb OP2AHU3AYUOHHbIE U NO3HABATNENbHbIE
VMEHUsL CAMOCMOAMENbHO20 NPUOOPEMeHUs: HOBbIX
SHAHULL 6 npoyecce GbINOTHEHUS NPOEKMHLIX U
YUeOHO-UCCIe008aMENbCKUX  pabom
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MounekynsipHast pr3HuKa
Y TepMOJJMHAMHKA

24\49

23

3\9

http://school-
collection.edu.ru/

https://resh.edu.ru/subject/

28/10/

AHanu3upoBaTh U OOBSICHATH TEIUIOBBIE IPOLECCH
U SIBJIEHUSL, UCTI0JIb3Ysl OCHOBHBIE ON0XKeHNI MKT
W 3aKOHBI MOJIEKYJSPHOW (DM3MKH M TEpPMOIUHA-
MHKH (CBA3b JABJICHUS MACAIBHOTO ras3a Cco Cpea-
HEl KHHETUYECKOW HSHEPTUE TEIJIOBOTO JIBUXKE-
HUS ¥ KOHLEHTPALUEN €ro MOJEKYI, CBSA3b TEMIIE-
paTyphbl BEILECTBA CO CPEAHEN KUHETHUECKOH SHEP-
THEW TEIIOBOrO JBH)KEHUS €70 9aCTHI, CBA3b JaB-
JIHUs WJEabHOTO Ta3a ¢ KOHIEHTpauueil morne-
KyJl U €ro TeMIepaTypol, ypaBHeHue MeHnenee-
Ba— Kianeilipona, nepBblif 3aKOH TepMOJUHAMHU-
KU, 3aKOH COXPAHEHMs SHEPruM B TEIJIOBBIX IPO-
1eccax); Mpyu 3TOM HCIOJIb30BaTh MaTEMAaTUYECKOE
BBIpAQ)KEHUE 3aKOHOB, VKA3bI8AMb YCI08UA NpUMe-
Humocmu ypastenusi Menoeneesa—Knaneuipona;

onucwleams uuYecKue nPoyeccovl U s6leHus, Uc-
NOTb3YSL GEAUNUMBL: KOIUYECMBO Meniomol, abco-
JIOMHAsL memnepamypa meaa, paboma 6 mepmo-
ouHamuxke, GHYMPEHHSI51 oHepeusl
U0eanbHo20 0OHOAMOMHO20 2a3d, paboma uoeab-
HO20 2a3a, OMHOCUMENbHASL GIANCHOCTb 6030VXd,
KIIJ[ uoeanvroeo meniogoeo dsueameinsi;

MIPOBOIUTE HCCIICAOBAaHUE 3aBUCUMOCTH OJHOU
(u3MYeCKOil BEJIMUUHBI OT APYTO C HCIOJIL30Ba-
HUEM TIPSAMBIX U3MEPEHHIA: TIPH ITOM KOHCTPYHUPO-
BaTh  YCTaHOBKY, (DUKCHPOBaThb  pPe3yJIbTaTh

MOJIy4€HHOH 3aBUCUMOCTH
(bU3UYECKUX BEIMYHUH 6 8UOe 2PAPUKO8 C YUEémom
abcomomubIX nocpewtHocmeli umMeperuti, Ienathb
BBIBOJIBI 110 PE3yJIbTATaM HCCIICIOBAHUS;

MNPpOBOAUTHb KOCBCHHLIC H3MCPCHUS (1)1/131/1!{601(14)(
BCJIIMYHMH;

nposoouUms ONbIMbL NO NPOGEPKe NPeONONCEHHOU
2unomesbvl

pemaTh pacyéTHBIC 3a/Ia4M C SBHO 33JaHHOU U He-
A6HO 300aHHOU HPU3MIECKON MOJIEITBIO;

penaTth KayecTBEHHBIC 3allauu, mpeoyowue npu-
MeHeHUus  3HAHUWU U3  PAasHuIX  pazoenos
WKONIbHO20 Kypca (u3uku, a makdice unmezpayuu

VYeraslit onpoc;

pelIeHHe  PacueTHBIX
u KaueCTBEHHBIX
3a7a4;  BBIIOJIHCHHUE
MPaKTUIECKUX padoT
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3HAHUU U3 Opyeux npeoMemos ecmecmeenHo-
HAY4HO20 YUK1a

UCTIONb30BaTh TEOPETHUECKNE 3HAHUS 10 (pusnke B
HOBCEJHEBHOM JKM3HH 11 obecredyeHus Oe3omac-
HOCTH TIpH OOpallleHNH C MpUOOpaMU W TEXHHYE-
CKHMH yCTPOMCTBAMHU

nPOAGIAMb OP2AHUSAYUOHHBIE U NOZHABAMENbHYIE
VMEHUs CAMOCOAMENbHO20 NPUOOPEMenUs: HOBbIX
SHaHUll 6 npoyecce 6bLINOIHEHUS NPOEKMHBIX U
VUebHO-UCCIe008aMENbCKUX pabom

DIeKTpoITHAMHUKA

22\54

12

2\12

http://school-
collection.edu.ru/

https://resh.edu.ru/subject/

28/10/

AHanm3upoBaTh U OOBACHATH (ONMCHIBATE) DIIEK-
TPUYCCKHUE SIBJICHHS, MCIOJB3Ys OCHOBHBIC IIOJIO-
JKEHHS M 3aKOHBI 3JICKTPOIUHAMUKHY (3aKOH COXpa-
HEHHS DIICKTPUYECKOro 3apsaa, 3akoH KyioHa,

NnomeHyUanbLHOCMs
NEKMPOCMAMUYECKO20 noxs, npunHyun
Ccynepno3uyuy 1eKmpuyeckux nosaeu, npu 3mom
VKa3b18ds1 YCl08Us npumeHumocmu 3akona Kynona;
a TaKKe MPaKTUYCCKH BaXKHBIC COOTHOIICHHUS: 3a
KoHBI OMa I ydacTKa IeTd W Ui 3aMKHYTOU
JNeKTpudyecko nenu, 3akoH Jlxoyns—Jlenuna,
npa- euna Kupxeogha, 3axonvr @apades ons snex-
mponusa);

onuceleantv gbu3uttecr<ue npoyeccol U sA61eHusd, Uc-
nONb3YsA 6CAUUUHBL JIeKMPpUYeCcKoe noJie, Hanps-
JHCEHHOCMb JNIEeKMpU4ecKoeco noJi, Hanpﬂ.?ICéH-
HOCMb NnoJisi mo4Ye4Ho2o 3apﬂda UIU 3APANCEHHO2O
wapa 6 eaKyyme u e duaﬂekmpuke, nomeHyuall
2JeKmpocmamu4eckKoco noJjis, pasHocms nNOmeHyu-
anoe, 3ﬂe1<mp006u9fcyu4a}z cuua, cuia moka,
Hanpsocenue, MOwWHOCmMs mokKa, JJleKmpudecKas

émMKoCcmb NJI0CKO20
KOH()@HCGmOpCl, conpomusslieHue yuvacmka yenu c
NnoC1e008aMeIbHbIM u napaiieibHvim
coeouHenuem pesucmopos, IHepcusl

INIEKMPUUECKO20 NOJIA KOHdeHcamopa;

MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOMN
(du3nYeCcCKOil BEJTMUUHBI OT JAPYTOW C MCIOJbL30Ba-
HHAEM TPSIMBIX M3MEPEHUN: MPHU 3TOM

KOHCTPYUPOBAaTh YCTaHOBKY, (bukcupoBath

VYerHbli onpoc;

peLIeHHEe pacdeTHbIX
u KaueCTBEHHBIX
3a7a4;  BBIIOJHCHHUE
MIPAKTUYECKUX padoT
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pe3yIIbTaThI MOJTYYeHHOM 3aBUCHMOCTH
(bU3UYEeCKUX BEIUUUH 68 GuUde 2paPuKos ¢ yuémom
abcomommblx nogpeutHocmel uMepeHuti, NenaaTh
BEIBOJIBI TT0 pE3yNIbTaTaM HCCIICIOBAHNUS;

MMPpOBOAUTH KOCBCHHLIC H3MEPCHUS (1)I/I3I/I'-ICCKI/IX
BCJIIMYUH,

npo6ooUms ONbIMbl NO NpOGepKe NPeONONCEHHOU
2unomesbol

pemiath pacuETHbIE 3a/1auM C ABHO 3aJJaHHOM U He-
516HO 3a0aHHOU PU3UMIECKOI MOMIETIBIO;

penaTth KadecTBEHHBIC 3aJadud, mpedyroujue npu-
MeHeHUss 3HAHUU U3 PA3HBIX PA30e108 WKOIbHO20
Kypca Qusuku, a maxoce uHmMezpayuu 3HaHutl u3
Opyaux npeomemos ecmecmeerHo- Hay4HO20 YUKIA

UCIIOJNIb30BaTh TEOPETHYECKUE 3HAHUS 10 (PU3UKE B
HOBCEJHEBHOM XM3HM [ obecriedenus: Oe3omac-
HOCTH TIpH OOpaIeHNH ¢ MpHOOpaMH W TEXHHUYeE-
CKHMH yCTPOMCTBAMHU

nposGIAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHbLE
VMEHUsL CAMOCMOSMENbHO20 NPUOOPemenus HOBbIX
SHAHUL 6 Npoyecce 6bINOJHEHUSI NPOEKMHbIX U
YUeOHO-UCCTIe008AMENLCKUX pabom

11 kaace

ba3oBblii ypoBenb (2 yaca)

YriayoseHHblii ypoBenb (5 yacoB)

PA3JIEJT 4. JIEKTPOJUHAMMUMKA (11 1)

PA3JIEJT 4. SJIEKTPOJJUHAMMUKA (27 )

Tema 4. Maznummnoe none. Inekmpomaznumnasn unoykyus (11 u)

Tema 4. Maznummnoe none (14 u)

[TocTossaHBIE MarHUTHL. B3anMmoieiicTBIIe MOCTOSHHBIX MAarHUTOB. MarHuTHOE
rose. BeKTop MarHuTHOM MHAYKUUU. [[puHIMI Cynieprno3uLIMi MarHUTHBIX
nosnei. JInHun MarHUTHOM MHAYKIUKU. KapThHa IMHUIA MarHUTHOW MHAYKIIUN
[OJISI TTOCTOSIHHBIX MarHUTOB.

B3anmoneiicTBre MOCTOSHHBIX MAarHUTOB M MTPOBOAHUKOB € TOKOM. MarHuTHOE
rose. BeKTop MarHuTHOM MHAYKUMU. [[puHIMT Cyniepno3uMi MarHuTHBIX 110-
nei. JIMHMM MarHUTHOM MHAYKIIMU. MarHuTHOE 1MoJjie MPOBOJHUKA C TOKOM

(IpsIMOTO MPOBOJHMKA, KaTYHIKH U KPYroBOoro BUTka). OnelT Ipcreaa. Cuia
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MarauTHoe€ 1oJjie NPOBOJHUKA C TOKOM. KapThHa TUHUI MHYKIIMM MarHuT-
HOT'O
MO0JIs1 YTMHHOTO MIPSIMOTO MMPOBOIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA,
KaTymku ¢ TokoM. OneiT Dpcerena. BzaumonelictBue NpoBOJHUKOB C TOKOM.
Cuna Amnepa, €€ Mo1yJib U HallpaBJICHUE.
Cuuiia Jlopennia, e€ MoyJib U HanpaBliieHue. J(BmkeHue 3apsoKeHHOM YaCTULIBI
B OJIHOPOJHOM MarHUTHOM Mosie. PaboTa cuiibl
JlopeHua. SIBiieHne 351eKTpOMarHuTHOM MHAYKIMH. II0TOK BeKTOpa MarHUTHOM
nHaykiuu. DJ1C uHaykuu. 3aKoH 3JIeKTpOMarHuTHOW uHAyKiuu dapanes.
Buxpeoe anekrpuueckoe noje. /]C uHaIyKIuu B IPOBOIHUKE, ABUKYIIEMCS
MOCTYNAaTeNbHO B OAHOPOJHOM MarHuTHOM noJe. [Ipasuno Jlenna.
WNunyktuBHOCTD. SIBnenue camonnaykuuu. 9/1C camounaykuuu. JHep-
USI MATHUTHOTO TOJISI KATYIIKH C TOKOM.
DIIEKTPOMArHUTHOE TIOJIE.

Texuuueckue ycmpoticmea u HnpaKkmuiecKkoe HpuMeHeHue: TOCTOSHHbIG
MarHuThl, JIEKTPOMArHUTHI, 3JEKTPOJABUTATEINb, YCKOPUTEIU SJIEMEHTAPHBIX
4acTHII, UHAYKIIMOHHAS TIeYb.

/emoncmpayuu
OnbIT Opcrena.
OTKJIOHEHHUE 3IEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.
JIvHUM MHAYKLIUY MarHUTHOTO TIOJISL.
B3anMopeicTere 1ByX IPOBOJIHHUKOB € TOKOM.
Cuna Amrnepa.
[erictBue cuibl JIopeHia Ha HOHBI AIEKTPOJIUTA.
SIBneHne 2NEKTPOMAarHUTHON MHAYKIUH.
[IpaBuio Jlenna.
3aBucumocts J/1C MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO
ITOTOKA.
10. SIBmeHMe caMOMHIYKIMH.
Yuenuueckuit skcnepumenm, nadopamopnuvie padomul
1. HM3ydeHne MarHuTHOTO MO KaTYIIKH C TOKOM.
2. HccnenoBanue neiCTBUS TOCTOSIHHOTO MArHUTA HA PAMKY C TOKOM.
3. HccnenoBanue sABIE€HUS 2IEKTPOMAarHUTHON MHIYKIMH.

WO NoOULAE WD

Amrnepa, e€ HanpaBieHue u Moayib. Cuia Jlopenua, e€ HarpaBiieHHE U MOAYJIb.
JIBrKeHHE 3apsHKEHHON YaCcTUIIBI B OJTHOPOTHOM MarHUTHOM T1oJie. PaboTa cribl
Jlopenita. MarauTtHoe 1oJjie B BemecTBe. Peppomacnemuru, napa- u ouamacHe-

MmuKu

Texnuueckue ycmpoticmea u mexHoao2u4eckKue npoyeccol. TPUMEHEHUE I10-
CTOAHHBIX MArHMTOB, 3JICKTPOMAIHUTOB, TCCTCP-MYJIIBbTUMCTP, J3JICKTPOABUIAA
Tenb SIKoOM, YCKOPHUTENN AIeMEHTapHBIX YaCTHII.
Jlemoncmpayuu

1.

2. KaptuHa 5uHMII MarHUTHOM MHIYKUMU HOJNS JUIMHHOIO MPSMOTO
IIPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJAHMKA, KATYIIKY]
C TOKOM.

3. BsaummopeiicTBHE 1BYX MPOBOJIHUKOB C TOKOM.

4. Cuna Amrmepa.

5. JleiictBue cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

6. HaOmoneHue nBM)XEHUS y4YKa JIEKTPOHOB B MArHUTHOM I10JI€.

7. TlpuHuun aefcTBUs 3JIEKTPOU3MEPUTENBHOIO PUOOpPa MarHUTOAIIEK

Yuenuueckuii sxkcnepumenm, nabopamopnwvie padomol, npaxmuxym

I

KapTI/IHa JIMHAMN HHAYKOHUHA MAarHUTHOI'O ITOJIA ITOJIOCOBOI'O U ITOAKOBOA
06pa3H0r0 IIOCTOAHHBIX MarHuToOB.

TqueCKOﬁ CHUCTCMBI.

HccnenoBanre MarHUTHOTO OJIS IIOCTOSIHHBIX MarHUTOB.
UccnenoBanue cBOWCTB (heppOMarHeTUKOB.

HccnenoBanue AeMCTBUsI TOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenue cuibl Ammnepa.

N3y4eHne 3aBUCUMOCTH CHJIBI AMIIEPA OT CHIIBI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIMM HAa OCHOBE M3MEPEHUS CHIIbI
Awmrepa.
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Tema 5. Inexkmpomaznumnasn unoykyus (13 u)

SIBneHue 3NeKTpOMarHuTHOW MHAYKIMU. [I0TOK BEKTOpa MArHUTHON MHTYKLIUH.
OJ1C uHAYKIMHU. 3aKOH JIEKTpoMarHuTHon nHaykuuu @apajnes. Buxperoe
pniekTpuyeckoe nose. Toku @yko. 3J1C MHAYKINHU B IPOBOJIHUKE, IBUKYILIEMCS
[MOCTYIATEIbHO B OTHOPOJHOM MarHuTHOM nodje. [Ipasuio Jlenna.
MunykTuBHOCTB. KaTylllka MHAYKTUBHOCTH B LIENU IIOCTOSIHHOT'O TOKA. SIBlIeHHE
camouHAyKIKU. DC caMOMHIYKIIUKU. DHEPrUs MArHUTHOTO TOJIS1 KaTYIIKH
C TOKOM. DJIEKTPOMAarHuTHOE I10J1€

Texnuueckue ycmpouicmea u MeXHOLO2UYECKUe Npoyeccyl: UHIAYKIIMOHHAS
Me4b, COJICHOU/I, 3aIIUTa OT JIEKTPHU3ALUU TEJ MIPH JBUKEHUU B MArHUTHOM T104
e 3emiId.

emoncmpayuu

1. HaOmronenue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIUH.

2. Hccnenopanme 3aBucuMoctd DJIC MHIYKIMH OT CKOPOCTH H3MEHCHWS

MarHMTHOTO TIOTOKA.

3. Ilpaswuio Jlenma.

4. Tlagenue MarHurta B alFOMUHHUEBOH (MEIHOI) TpyOe.

5. SIBneHue caMOMHIYKIIHH.
UccnenoBanne 3aBucumoctd JJIC caMOMHAYKIIMM OT CKOPOCTH|
W3MEHEHUS CUJIBI TOKA B LIETIH.

S

Yuenuueckuit s3xcnepumenm, nabopamopnvie pabomul, RPAKMUKYM
1. HccnenoBaHue sSBIEHUS AIEKTPOMArHUTHOM HHTYKIIHH.
2. OmnpezneneHne HHIYKIIMA BUXPEBOTO MAarHUTHOTO TIOJIS.
3. HccnenoBaHue sIBICHUS CAMOUHIYKITHH.
4. Coopka MoJIenu AJIEKTPOMAarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHU A U BOJIHBI (24 1)

PA3JIEJI 5. KOJIEBAHM S 11 BOJIHBI (60 )

Tema 1. Mexanuueckue Ko1e0anus u 31eKMpPoMazHUmMHbLE KOJ1eOaHUA

(94

Tema 1. Mexanuueckue koneoanus (10 u)

KonebarenbHas cucreMa. CBO6OI[HLIC MEXaHUYECKHE KOJIeOaHusI.

KoneoarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.
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["apmonunueckue konebanus. [lepuon, yacrora, aMmmntyaa u aza konedaHuil.
[IpyxvHHBINA MasATHUK. MaTeMaTU4ECKUI MasiTHUK. Y DaBHEHHE
rapMOHUYECKUX KosiebaHuil. [TpeBpalieHre s3Hepruu Npyu rapMOHNYECKUX KO-
neOaHusX.
KoneOarenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KoJeOaHUs B
U/1eaTbHOM K0JIe0aTeTbHOM KOHTYpE. AHAJIOTHS MEKAY MEXaHHUECKUMH U
JIEKTPOMAarHuTHBIMU Kojiebanusmu. @opmysna TomcoHa. 3aKOH COXpaHEeHUs
SHEPTUU B UJICATILHOM KosiebaTtenbHOM KoHType. [IpeacraBienue o 3aryxato-
KX KoJeOaHMUsX. BeIHYX/1eHHbIE MEXaHUUECKUE KOIeOaHMsL.
Pe3zonanc. BeiHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHuUsI.
[lepemennblii TOK. CHHYCOMIATIBHBIA IIEPEMEHHBIN TOK. MOIIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHNUE CUIIbI TOKA U
HanpsbkeHus. Tpanchopmarop. [IponsBoacTBo, nepenava u notpediieHue
AIIEKTPUYECKON IHEPTUH. DKOJIOTUYECKUE PUCKH IIPU POU3BOJICTBE
2I1eKTpodHeprun. KynbTypa ncnoap30BaHus 311€KTPOIHEPT MU B IOBCEIHEBHON
YKU3HU

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue. IEKTPUIECKUN
3BOHOK, T€HEpaTOp NIEPEMEHHOI0 TOKA, JIMHUM JIEKTpOIepe1ay.

Hemoncmpayuu

1. HccnenoBanue nmapameTpoB KoseOaTeIbHON CUCTEMBI (MIPY>KUHHBIN
WU MaTEMaTHICCKUNA MAsTHHK).
Habmronenue 3aryxaromux KoieOaHuil.
HccnenoBanue cBOMCTB BEIHYKICHHBIX KOJICOAHUH.
Habmonenue pe3onanca.
CB0OOOIHBIE 2TIEKTPOMArHUTHEIE KOJIEOaHuSI.
OcuuiorpaMmbl  (3aBUCUMOCTH CUJTBI TOKa U HAMPSDKEHHST OT
BPEMEHM ) JUIS AJIEKTPOMArHUTHBIX KOJIeOaHUH.
Pe3onanc npu nmocnenoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKH
WHJYKTUBHOCTHU U KOHJEHCATOpa.

8. Mojenb IMHUH AIEKTpOTIepeaayn.
Yuenuueckuii skcnepumenm, nadopamopnvie pavomot

1. HccnenoBanue 3aBHCHUMOCTH TEpHOAA MallbIX KoJeOaHU rpy3a Ha
HUTHU OT IJIUHBI HUTH U MacCHI TPy3a.
HccnepoBanue nepeMeHHOro0 TOKAa B LIETIH U3 MOCJIEA0BATENHLHO
COCTMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOPA.

oV A WwWN

["apmonnueckue konebanus. Kunemarnueckoe 1 TuHAMHUYECKOE OMKCAHUE.
DHepreTUyecKoe OMMcaHue (3aKOH COXPaHEHHs] MEXaHMUECKOU SHEPTHH). Bb1600
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KONeOAHUL U3 UX IHEPemUiecKo2o
U KUHeMamu4ecko20 ONUCAHUSL.
Amnaumyoa u gpaza konebanuil. Cés3b amMniumyovl Ko1eOaHutl UCXOOHOU BeUYU-
HbL C AMRAUMYOAMU KOJIeOAHULL e€ CKOPOCMU U YCKOPEHUsL.
[lepron u yactora konebanuii. [leproa MaabIx CBOOOTHBIX KOJICOAHWA MaTeMaTH-
YeCcKoro MasiTHuKa. [lepros cBOOOIHBIX KoIeOaH!i PYKUHHOTO MasiTHUKA.
[TonsTHe 0 3aTyxaromux Kojaebanusx. Beinyknennsie konebanus. Pesonanc. Pe-
30HAaHCHAs1 KpUBas. BiusHue 3aTyxXaHus Ha BUJI PE30HAHCHOM KPUBOM.
ABTOKOJICOaHUS

Texuuueckue ycmpoucmea u mexHoio2udecKue npoyeccvl. METPOHOM, Yachl,
Kauelu, My3bIKallbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu

1. 3anuck xonedaTenbHOIO IBUKEHUS.

2. HabmoneHue He3aBUCMMOCTH IepUOJia MallbIX KosieOaHUN rpys3a Ha
HUTH OT aMIUIUTYIbI.

3. HccnepoBanue 3aryxaromux KosieOaHMW M 3aBUCHUMOCTU IEpHOJA
CBOOOTHBIX KOJIEOAHHIA OT COMTPOTHBIICHHUS.

4. WccnenoBanue kojeOaHMM rpy3a Ha MacCHBHOM IMpYXXHMHE C ILEJbIO
(dbopMHUpOBaHUS MPEACTABICHUN 00 HaealbHONW MOJEIH MPYKUHHOTO
MasITHUKA.

5. 3aKkoH cOXpaHEHUs SHEPIHH MPH KOJIEeOaHUX Ipy3a Ha MPYKUHE.

6. HccrnenoBaHue BBIHYKICHHBIX KOJI€OaHUH.

7. Habmonenue pe3oHaHca.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomol, npaxmuxkym

1. Usmepenue nepuozaa CBOOOTHBIX KosieOaHui HUTSHOTO
Y TIPY’)KHHHOTO MasiTHUKOB.

2. V3ydeHue 3aKOHOB JBIDKEHHs TeJla B XOJle KOJIEOAaHUH Ha YIpyrom
TIOJIBECE.

3. Hzyuenue NBMKEHHUS HUTSHOTO MasTHHKA.

4. TIpeoOpa3zoBaHME SHEPTHH B IPYKUHHOM MasTHUKE.

5. HccnenoBanue yObIBaHUS aMILTUTYbI 3aTyXAIOMUX KOJIEOaHM.

6. UccrnenoBanue BBIHYKICHHBIX KOJIEOaHUH.
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Tema 2. dnekmpomaznumnsie konevanus (15 u)

KonebatenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs
B HJICATBHOM KoJiebarenpHoM KoHTYpe. Dopmyia Tomcona. Cas13b amniumyowvl
3aps0a KOHOEeHCamopa ¢ AMIIUMYOO0U CUbl MOKA 8 KO1eDAmMelbHOM KOHmYpe.
3aKOH COXpaHEHUs YPHEPTUH B UJICATLHOM KOJIe0aTeIbHOM KOHTYpE.
3aryxaromye 3J1eKTpOMarHuTHbIE KojeOaHus. BeIHyKIeHHbIE 3J1eKTpoMar-
HUTHBIE KOJICOAHUS.
[TepemeHHBIN TOK. MOIIIHOCTh MEPEMEHHOI0 TOKA. AMIUIUTYIHOE
U ICHCTBYIOIIEE 3HAYCHNE CUITBI TOKA M HAIIPSDKSHUS TIPU Pa3InIHoi hopme 3a-
BHCHMOCTH [IEPEMEHHOT0 TOKa OT BPEMEHHU.
Cunycoudanvhwiti nepemennwiti mok. Pesucmop, konoencamop u kamywka uu-
OYKMUBHOCMU 8 Yenu CUHYCOUOATbHO20 NePeMeHH020 moka. Pe3onanc mokos.
Pe3onarnc nanpsiceHull.
W neanbublil Tpancdopmarop. IIpon3BoacTBo, nepeaada u moTpedIeHHE K-
TPUYECKON IHEPTHH.

DKOJIOTUYECKHE PHUCKH TIPH TPOU3BOJCTBE AJIeKTpodHepruu. Kynbsrypa)
MCIIOJIb30BaHUS DJIEKTPOIHEPTUU B TTOBCETHEBHOM JKU3HH.

Texunuueckue ycmpoucmea u mexHoi02u4ecKue npoyeccol. SIEKTPUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOIO TOKA, IMHUM DJIEKTPONEpeIay.

Jemoncmpayuu

1. CBob6oaHble 31EKTPOMArHUTHBIE KOJIEOaHUSI.
2. 3aBUCHMOCTHh YaCTOTHI CBOOOJHBIX KOJICOAHWH OT HMHIYKTHBHOCTH
U €MKOCTH KOHTYpA.

3. OcummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHHH.

4. T'eHeparop He3aTyXaroLUX JIEKTPOMAarHUTHBIX KOJeOaHU.

5. Mogens 31eKTpOMarHUTHOTO TeHepaTopa.

6. BrwIHYX/IEHHBIC CHHYCOHIAIBHBIC KOJICOaHNSsI.

7. Pesuctop, Karymka  MHIYKTUBHOCTH W KOHJEHCATOp  BIIENH
IEPEMEHHOT'O TOKaA.

8. Pes3onaHc mpu mocienoBaTeNIbHOM COEIMHEHUH PEe3UCTOpa, KaTYIIKU

MHJIYKTUBHOCTU U KOHJEHCATOpa.
9. VYecrpoiicTBo M MpUHLMT AeHCTBUS TpaHchopmarTopa.
10. Mojenb JIMHUY JIeKTpoIIepeIadu.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomol, npaKmuKym

1. Usyuenue Tpanchopmaropa.
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2. HccrnemoBaHme — TNEpEeMEHHOTO  TOKa  4epes
COEIMHEHHBIC KOHJIEHCATOP, KaTYIIKY H PE3UCTOP.
3. HabGmromenue 2J1eKTpOMarHiTHOTO pPe30HaHCA.

4. I/ICCHGILOBaHI/Ie pa6OTBI HCTOYHHKOB CBC€TA B ICIIH IICPCMCHHOTI'O TOKA.

OCJIEAOBATCIIbHO

Tema 3. Mexanuueckue u nekmpomaznumnote 60anst (5 u)

Tema 3. Mexanuueckue u snexkmpomaznummnnie 60nst (10 u)

MexaHn4yecKue BOJHBI, yciioBUs pactpoctpanenus. [lepuoa. Cxopocts pac-
MPOCTpaHEHUs U JJIMHA BOJIHEL. [lonepeunbie v Mpo10JIbHbIE BOJIHBI.
WnTepdepenius u qudpakinus MexaHndeckux BoiIH. 3ByK. CKOpOCTh 3BYyKa.
['pomkocTsb 3Byka. BeicoTa ToHa. TeMOp 3Byka. DJI€KTPOMarHUTHHIE BOJIHBI.
Y c0BUS U3ITydeHUs DIIEKTPOMArHUTHBIX BOJH. B3anMHast opueHTanus BeK-
topoB E, B, V B anexkrpomaruutHoi BosHEe. CBOKCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKeHUE, peIOMIICHUE, O pu3aius, AMpakius, tHTephepeHIIUs.
CKOpOCTh AJIEKTPOMArHUTHBIX BOJH. [1Ikaia 371eKTpOMarHUTHBIX BOJIH.
[IpuMeHeHne JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIIATIBI
pPaaNOCBS3U U TeNeBUIeHUA. Paaronokanus. DIeKTPOMarHuTHOE 3arpsi3HEHNE
OKPYKarOILEeH Cpebl.

Texnuueckue ycmpoucmea U RPAKMUYECKOe NpUMeHeHue: MY3bIKAJIbHBIG
UHCTPYMEHTHI, YIbTPa3BYKOBas TUArHOCTHKA B TEXHHWKE U METUIIMHE, pajaap,
paTuoNpUEMHUK, TEJIEBU30D, aHTeHHa, TenedoH, CBU-neus.

Hemoncmpayuu

1. OOpa3zoBaHue W pacHpOCTPaHEHHE TMOMEPEUYHBIX U TPOJOJIBHBIX
BOJIH.

2. Konebmromeecs Teno0 Kak HICTOYHUK 3BYKa.

3. HaOnronmenue oTpaXkeHUs U TIPEJIOMIICHHST MEXaHUIECKHUX BOJTH.

4. Habmonenue uatepdepeHnu u 1udpakiuu MEXaHUIeCKUX BOJTH.

5. 3BYKOBOH pe30HaHC.

6. HaOmrogeHue cBS3M rPOMKOCTH 3BYKa U BHICOTHI TOHA C aMILTUTYI0M
Y 9aCTOTOM KOJIeOaHMIA.

7. HccnemoBaHue CBOWCTB 9JIEKTPOMArHUTHBIX BONH: OTpaKEHHE,

MpesioMIIeHUE, MOsIpU3alus, JUPpaKius, UHTepHepeHIus.

MexaHHYeCKUe BOJIHBI, YCIOBUS UX pacrnpoctpaneHus. [lonepeunsie
W MIPOJI0JIbHBIE BOJHBL. [lepro, CKopocTh pacpoCTpaHEeHUs U ITTMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)KeHUE, IpesIoMIIeHne, UHTepdepeHLns
U AUQpaKius.
3Byk. CKOpOCTB 3ByKa. [ pomMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa. Lly-
MOBOE 3arpsi3HeHHE OKpY KaroIled cpeibl.
JJIEKTPOMArHUTHBIC BOJHBL. Y CIIOBHS U3ITy4EHUS JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 2JIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJH: OTPa)XCHUE, MPEIIOMIICHHE, MTOJISpU3aLus,
uHTepdepeniys u audppaxaus. lllkana snekTrpomMarHuTHBIX BoJH. [IpuMenenue
DIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [IprHHINIIBI paguocBs3u
u TeneBuIeHUs. Paqnonokanus. DeKTpOMarHuTHOE 3arps3HEHUE OKPYKatoLeH
cpensl

Texnuueckue ycmpoticmea u npaKkmuieckoe npumeneHue: My3bIKaJlbHble HH-
CTPYMEHTHI, pagap, paIuoNpuEMHIK, TEIEBU30p, aHTeHHa, Tenedon, CBY- neus,
yIBTPa3BYKOBas TUarHOCTUKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu

1. OOpa3oBaHue U pacIpOCTpaHEHUE TOTIEPEUHBIX U MPOJAOIBHBIX BOJH.

2. Konebmomeecs Ten0 Kak HCTOYHUK 3BYKA.

3. 3aBHCHMOCTSH JIUTHHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

4. HabmroneHue oTpaxxeHus U MPeOMIICHUS MEXaHUYECKUX BOJIH.

5. Habmonenue unrepdepeHuny 1 Juppakiui MEXaHMUECKHUX BOJIH.

6. AKyCTHYECKHI pe30HaHC.

7. CBoiicTBa ylbTpa3ByKa 1 €ro IpUMEHEHHE.

8. HabmoneHue CBsI3U TPOMKOCTH 3BYKa U BHICOTBHI TOHA C aMILJIUTYI0M
Y 4aCTOTOM KOJIeOaHUH.

9. MHccnenoBanue CBOICTB 3JEKTPOMArHUTHBIX BOJH: OTpaKCHHUE,

IpesioMIIeHuE, MOsIpU3aus, UPpaKius, UHTEpHepeHIus.
10. O6Hnapy»xenne uH(pPaKpacHOro U yAbTPA(YUOIETOBOIO U3ITyUSHUH.
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Yuenuueckuit s3xcnepumenm, nabopamopnuie pabomol, npaKmMuKym
1. Usyyenue napaMeTpoB 3BYKOBOI BOJIHBI.
2. V3yueHume  pacmpoCTpaHEeHUs  3BYKOBBIX  BOJH B 3aMKHYTOM
MIPOCTPAHCTBE.

Tema 4. Onmuxa (10 u)

Tema 4. Onmuka (25 u)
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['eomeTpuyeckas ontuka. [IpsMonuHeliHOe pacipoCTpaHEHHE CBETA B OHO-
ponHou cpene. ToueuHblii HICTOYHUK CBeTa. JIyd cBera.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3odpakeHuii B
IIJIOCKOM 3€pKajle.

[Tpenomiienue cBera. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOIIOTHBIHN MTOKa3aTeib
npenomieHus. [loaHoe BHyTpeHHee oTpakenue. [IpenenbHblil yroyi noaHoro
BHYTPEHHETO OTPaKEHUS.

Jucniepcus ceera. CroxHbIi coctaB Oenoro ceeta. L{per. Cobupatommue u pac-
CEUBAIOIINE JINH3BI.

Tonkas nuna3a. DOKYCHOE PACCTOSIHUE U ONTUYECKAsl CHJIa TOHKOM JInH3bL. [1o-
CTpOeHHE U300paKEHUI B COOMPAIOIIUX U PACCEHNBAIOIINX JINH3AX.

DopMyiia TOHKOH JIMH3BI. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. MaTepdepennms cBera. KorepeHTHbIe HCTOUHUKH. Y CIIO-
B HAOTIOICHUS MAKCUMYMOB U MUHUMYMOB B HHTeP()EPEHIIMOHHOM KapTUHE
OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Iudpaxius ceera. Jludpakiumronnas pemérka.

Y citoBre HaOIFOICHUS TTIABHBIX MAKCUMYMOB TTPH TTa/ICHAH
MOHOXPOMAaTHUYECKOT'0 CBETa Ha TU(PPAKIIUOHHYIO PEUIETKY.

[lonspusanus ceera

Texuuueckue ycmpoticmea u npakmuieckoe npumeHenue: O4KH, Jyna, (o-
ToarnmapaT, MPOEKIIMOHHBIA anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs Ol
TUKA, TU(PPAKINOHHAS PEIIETKA, MTOISIPOUSL.

Hemoncmpayuu

1. IlpssMonuHEWHOE pacIpPOCTPAHEHHE, OTPAKEHHE U TPEIOMIICHUE
cBeTa. Ontuyeckue npudopkl.
[TonHoe BHyTpeHHEE OTpaskeHune. Moens CBETOBOIA.
HccnenoBanue cBONCTB U300pakeHUH B JIMH3AX.

[IpsamoninHEeHOE pacnpoCcTpaHeHUE CBETa B OAHOpOoAHOM cpene. JIyu ceera. To-
YEUHbI UCTOUYHMK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpaxxeHus ceera. [1o-
CTpoeHHe U300pakeHul B mi1ockoM 3epkaiie. Cghepuueckue seprana.
[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHust. OmuocumenvHwili nokazamensv npeiomienus. [locmoancmao ua-
cmomul céema u COOmMHoueHue OIUH G0IH NPU NEPexo0e MOHOXPOMAMUUECKO20
ceema yepes epanuyy pazoena 08yx onmudeckux cpeod. Xoo ayueii 8 npuzme.
Jlucnepcus ceera. CnoxHbIN cocTaB Oenoro cera. LBer. [TonHoe BHYTpeHHEE
otpaxkenue. [IpenenbHbIN yros NOJTHOTO BHYTpeHHero otpaxenus. Cobuparo-
wue u pacceusaroujue aun3vl. ToHkas n1H3a. POKYCHOE PACCTOSHUE U ONTUYE-
CKas CuJia TOHKOM JTMH3BI.

3asucumocms PoKYCHO20 paccmosaHUsL MOHKOU Cheputeckoll TUH3bl OMm eé€ 2eo-

Mempuu U OMmHROCUMENbHO20 noKkaszamesl nPpejioMierHUAl.

@opMyIta TOHKOM JIMH3BI. Y BEIMYEHHE, 1aBAEMOE JINH30M.

1 X00 nyua, npouweduie2o 1un3y noo npou3eoIbHbIM Y2N0M K €€ 2l1a8HOl

onmuueckoii ocu. [locmpoenue uzo0opasicenuti mouKku u Ompe3Ka npAmMou
6 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX CUCTEMAX.
Onmuuyeckue npubopul. Paspewaiowas cnocobnocmen. I a3 kak onmuueckas cu-
cmema.
[Ipenensl MPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.
Bonnosas ontuka. UHTepdepenuns cera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBHS
Ha0JII0/IeHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTUHE OT
NIBYX KOT€PEHTHBIX HICTOUHUKOB. [IpMeph! KilacCHUeCKHX HHTEPHEPEHIINOHHBIX
CXEM.
[udpaxnus ceera. JudpakunonHas pemérka. Y cioBue HabJt01eHUs ITIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMATUYECKOTO CBETA Ha IU(PPaKLIOHHYIO
PEILETKY.
[Tonsipusanus ceera

Texnuueckue ycmpoucmea u mexHoI02UYecKue npoyeccyl. OYKH, JIyla,
nepuckor, QgoroanmnapaT, MUKPOCKOII, MPOEKIIMOHHBII armnapar, MpoCBETIEHUE

Mogenu MHKPOCKOIIa, TCJICCKOIIA.
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Hab6monenue narepdepeHnnm cBera.
Habmronenue nudpaxiym ceta.
Habnronenue aucniepcuu cBera.
[Tonmy4yeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

© o N o w

10. HaGnronenue nomisipusaiviv CBeTa.
Yuenuueckuii s3xcnepumenm, nabopamopusvie pabomot
1. HM3mepenue nokazaress NpeIOMICHHS CTEKJIA.
2. HccnenoBanue CBOMCTB N300PKECHHMA B JIMH3AX.
3. HaOGmoaenue qucnepcuu cBeTa.

[Tonydenue criekTpa ¢ TOMOUIbIO TUPPAKIIMOHHON PEIIETKH.

OINTUKH, BOJIOKOHHAS ONITUKA, AU (PPaKIIMOHHAS PEIIETKA.

Jemoncmpayuu
1. 3akoHBI OTpa)KEHUS CBETA.
2. HccrnenoBanue mpeIoMIICHHS CBETA.
3. HabGmoneHue moaHOro BHYTpEHHETO OTpakeHHs1. MoJ1e7Tb CBETOBOIA.
4. MW ccrnenoBaHue Xo0/la CBETOBBIX IMYYKOB Y€pe3 IJIOCKOMAPALIICIbHYIO

IUTACTUHY U MIPU3MY.

© NG

HccnenoBanue CBOWCTB U300pakeHUI B JIMH3AX.
Moenn MUKPOCKOTIa, TEJIECKOTIA.

Ha6monenue natepdepeHimm crera.
HaGuroieHre IBEeTOB TOHKUX TUIEHOK.
Hab6monenne nudpaxiuu cBera.

10. U3yuenue nudpakiinOHHON PEIIETKY.

11. HaGmronenue nupakMOHHOTO CIEKTPA.

12. HaGnroneHue qucriepcuu CBeTa.

13. HaGnromeHue mossipu3aiiy CBeTa.

14. TlpuMeHeHHE MTOJIIPOUIOB TSl U3YUSHHSI MEXaHUYECKUX HAIPSHKCHUN
Yuenuueckuii axcnepumenm, nabopamopnsie padomol, nPAKMUKYM

1.
2.

N kW

9.

10.
11.
12.
13.

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUSL OT BEIIECTBA
(Ha mpuMepe XKUAKUX JIUH3).

N3mepenue (poKyCHOTO pacCTOSHUS PACCEHBAIOIINX JIUH3.
[Tony4yenue u300paxkeHnsl B CUCTEME U3 IIJIOCKOTO 3€pKaa U JIMH3bI.
[Tonyuenue u3oOpakeHusl B CHCTEME U3 IBYX JIH3.
KoHcTpynpoBaHue TENECKONNYECKUX CUCTEM.

Habmonenue nudpaxuuu, THTEpGEPEHIIMH U MOJIIPU3aLUU CBETA.
W3ydenne mnosisipu3aluu  CBETa, OTPAKEHHOIO OT IIOBEPXHOCTH
JTUDIIEKTPUKA.

W3ydenne naTepdepeHIInH Ja3epHOro U3ITy4eHNs Ha JIBYX ILENSIX.
Habmonenue nucriepcum.

Hab6nronenue u uccnenoBanue 1uppakiiiOHHOTO CIIEKTPA.

N3MepeHne IMHbI CBETOBOW BOJTHBI.
[TonyueHne cnekTpa  H3IIy4EHHs
TUGPaKIMOHHON PEeIETKH.

CBCTOAMOAa TIpU IIOMOIIH;

PA3JIEJI 6. OCHOBBI CIIELITUAJIbHOW TEOPUU

PA3JIEJI 6. OCHOBBI CIIEITUAJIBHOU TEOPUM OTHOCUTEJILHOCTU
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OTHOCUTEJILHOCTH (4 u)

(CEY)

Tema 1. Ocnosvr CTO (4 u)

Tema 1. Ocnosot CTO (5 u)

I'panu1IBI IPUMEHNMOCTH KIIACCUYECKON MexaHUKHU. [locTynaTel cienuas-
HOW TEOpUU OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B
BaKyyMe€, IPUHIIMII OTHOCUTEIBHOCTH DMHIITEIIHA OTHOCUTENBHOCTD OJHO-
BPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPALCHUE [UIMHBI.

DHEeprus U UMIYJIbC PENIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SHEPIrUen U UMITYJIbCOM PEIATUBUCTCKOM YaCTHIIBI. DHEPTHUS
IIOKOSI

[ 'paHHLIBI IPUMEHUMOCTH KJIACCUYECKOU MeXxaHUKHU. [locTynarsl criennanbHON
TEOPUU OTHOCUTEIBLHOCTH.
[TpocTpancTBeHHO-BpeMeHHO# nHTepBai. [Ipeodpa3zoBanus Jloperma. YcinoBue
IPUYUHHOCTA. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHNU
U COKpAICHUE JUIMHBI.
OHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHULBL.
CBs13b MacChl € SHEPTUEN U UMITYJICOM PESITUBUCTCKON YaCTUIbl. DHEPTUs MO-
KOSl
Texnuueckue ycmpoucmea u mMexHoI02UYecKUe npoYeccyl.
IPUEMHHKH, YCKOPUTENIN 3apSKEHHBIX YACTHII.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, npaxmuxym
OnpeneneHue  MMIyabCa M 3HEPTMHM  PEIATUBUCTCKUX  YaCTHIL
¢dororpadusM TPEKOB 3apsHKEHHBIX YaCTHII B MATHUTHOM I10JIE).

CITYTHHUKOBBIC

(10|

PA3JIEJI 7. KBAHTOBA S ®U3UKA (15 u)

PA3JIEJ 7. KBAHTOBASI ®U3UKA (25 1)

Tema 1. Inemenmot keanmosou onmuxu (6 u)

Tema 1. Kopnyckynsapno — éonnoeou oyanusm (15 u)

®otonbl. Dopmyna [lnanka cBs3u 2HEPTUN (HOTOHA C €T0 YACTOTOW. DHEPTHUS
U UMITYJIbC (pOTOHA

OTtkpeiTue u uccnegopanue Goroaddexra. Onbitel A. I'. CToneroBa. 3akOHbI
doroaddexra. YpaBHenue DitHmTeina s Gpororddexra. «KpacHas
rparuiay pororddexra. JaBnenue ceera. Onbrtel [1. H. JleGenera. Xumuue-
CKOE€ JICICTBUE CBETA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHenue. (POTOIIEMEHT,
dboToaTUNK, COTHEUHAs OaTapesi, CBETOIUOI.
Hemoncmpayuu

1. ®oTo3¢(deKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.
2. HccnenoBanue 3ak0HOB BHeNIHero poroaddexra.

3. Cserogmon.

4. ConneyHas OaTapes.

PaBHOBECHOE TEIIIOBOE M3TydeHHUE (M3IydeHHEe a0COIOTHO YEPHOTO TEIA).
3akoH cMelnenusa Buna. ' unore3za M. I11anka o kBaHTax.
@®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otoaddext. OnbiThl A. I'. CroneroBa. 3akoHsl poTodddexTa. YpaBHEeHHE
OitamreitHa 115 hotoddpdexra. «KpacHas rpanuiay portodrddekra.
JlaBneHue cBeta (B 4aCTHOCTH, 1aBJICHHE CBETA HA A0COIIOTHO MOTIIOIIAIOLTYIO
1 aOCOJIIOTHO OTpakarolyto moBepxHocts). OnbiTe [1. H. JleGenena.
Bonnoseie cBoiicTBa yactull. BosHbl ne bpoins. Jnuna BonHbl ne bpoiis
W pa3Mepbl 00J1aCTH JIOKAJIM3AIUH JIBIKYIIECs yacTuisl. KopmyckymnsipHo-
BOJIHOBOH Jtyanu3M. [Iludpakius 3JeKTPOHOB Ha KPUCTAJIIAX.
Cneunduka uamepenuii B Mukpomupe. CooTHoIIeHUs1 HeonpeaenéHHocren [ 'eit-
3eHOepra

Texnuueckue ycmpoucmea u mexHoio2udyecKue npoyeccol: CieKTpoMeTp, (o-
TO3JIEMEHT, (POTOJATUUK, TYHHEIbHBIH MUKPOCKOI, COJIHEUHasi OaTrapesi, CBETO-
IO/,

Jemoncmpayuu

1. ®ororddekt Ha ycTaHOBKE C IMHKOBOM MJIACTUHOM.

2. WccnenoBanue 3aKk0HOB BHeIIHETO (GoTodddexTa.
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HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH COIIPOTUBJICHHUA ITOJYIIPOBOAHHUKOB OT

OCBEIIEHHOCTH.
4. Cseromguog.
5. Comnneunas 6atapest.

Yuenuueckuii skcnepumenm, nabopamopnsvie pabomot, npaxmuKym

1. HUccnenoBanue GpoTope3ucropa.

2. Usmepenuwe mocrosHHOM IlmaHka Ha OCHOBE  HCCIIEIOBAHUS
doroaddekra.

3. HUccrnenoBaHue 3aBUCHMOCTH CHIIBI TOKa 4Yepe3 CBETOMHOMA  OT]
HAIPSHKEHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uszuxka amoma (5 u)

Mogenb atoma Tomcona. OnbiTel Pezepdopna o paccesnuro o-gactui. [lna-
HeTapHas Mozenb atoma. [locrynarst bopa.
W3ny4yeHue u norsiomnieHne GOTOHOB MPH MEPEX0e aTOMa C OTHOTO YPOBHS
SHEpruu Ha Ipyroil. Buasl criekTpoB. CeKTp ypoBHEH 3HEPruu aroma BOJO-
pona.
BosnHoBble cBolicTBa yactull. Bonnsl ne bpoinsa. KopnyckynsspHo-BoJIHOBOM
ITyaJIu3M.
CnoHTaHHOE U BBIHYX/IEHHOE U3JIy4YEeHUE
Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: ClieKTpalbHbIN aHa-
7u3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Hemoncmpayuu
1. Monuens onbita Pesepdopna.
2. OmpexeneHue JJIMHBI BOJIHBI JIa3epa.
3. HaOnroneHue nuHeNYaThIX CIIEKTPOB U3TYYEHHUS.
4. Jlasep.
Yuenuueckuit skcnepumenm, nadopamopnuoie padomul
1. Habmonenue mMHENRYaTOrO CHIEKTpA.

OnbITHI MO KCCIIEIOBAHUIO CTpOeHUst aToma. [Inanerapnast moiens atoma Pesep-
dopna.
[Toctynatsl bopa. M3mydenue u nornonieHue (poTOHOB MPH Iepexo/ie aToMa
C OJJHOT'O YPOBHS DHEPIUH HA JPYTOH.
Bunel ciektpoB. CEKTp ypOBHEHM SHEPrUu aromMa BO10po/ia.
CrioHTaHHOE U BBIHYKACHHOE U3J1y4eHHE cBeTa. Jlasep
Texnuueckue ycmpoucmea u mexHoio2udecKue npoyeccyl. CIEKTPAIbHBIN
aHaJu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIA KOMIIBIOTED.
Jemoncmpayuu
1. Mopnens onbita Pesepdopaa.
2. HaGmonenune TMHEWYATHIX CIIEKTPOB.
3. YcTpoiicTBO U IeHCTBHE CUETUMKA HOHU3UPYIOIIHUX YaCTHLL.
4. OrmpeneneHue JTUHBI BOIHBI J1a3€pHOT0 U3TyYEHUSI.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomolt, npaxmuxkym
1. HabmroneHue TMHEHYATOTO CIEKTpA.
2. UccnemoBanme CreKkTpa pa3peKeHHOTO
U U3MepeHHe nocTostHHoM Punbepra.

aTOMapHOTO  BOJAOPO/A

Tema 3. Duzuxa amomnozo aopa u 3nemenmapruolx wacmuy (5 u)

Tema 3. Duzuxa amomnozo saopa u nemenmapnoix wacmuy (5 u )

DKCIIEPUMEHTHI, JOKa3bIBAIOIINE CII0KHOCTh CTPOEHUS Aapa. OTKpHITHE pa-
nroakTuBHOCTH. OnbITH Pezepdopra nmo onpeneneHuio cocrapa
paaroaKkTUBHOrO U3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3TydeHHUs.
BriusiHue paaroakTHBHOCTH Ha KUBBIE OpraHu3Mbl. OTKPHITHE NPOTOHA U

Hyknonnas mozens sipa ['eiizen6epra—lBanenko. 3apsin sapa. MaccoBoe
qucIio sapa. M3otomsl.

PannoaktuBHOCTE. Anb(a-pacnaa. DIeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacmnaj.
["amMa-u3nyyenue. 3aK0H paAM0aKTUBHOIO pacnaia. PaguoakTHBHBIE H30TOIIBI B
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HerTpoHa. Hykionnas monens sapa I eitzen6epra—LlBanenko. 3apsn sapa.
MaccoBoe uncio siapa. Mzotonsl. Anbga-pacna. DIeKTpOHHBIH U TO3UTPOH-
HBII OeTa-pacnan. ['aMmma-u3inydeHue. 3aKOH paiMOaKTHUBHOTO
pacniaza. DHeprust CBSA3M HYKJIOHOB B sizipe. SlnepHbie cuibl. Jledext macchl
sapa. SnepHsie peakuuu. [lenenne u cuHTe3 saep. SaepHblid peakTop.
Tepmosinepusbiii cunTe3. [Ipo0aeMbl 1 NEPCIEKTUBHI SCPHOM SHEPTETHKH.
JKOJIOTUYECKHE aCMIEKThI SJIEPHON IHEPIeTUKH. DJIeMEHTapHbIC YaCTHUIIBL.
OTtkpsITHE TO3UTPOHA. MeTOo bl HAOTIOAEHMS U PETUCTPALIMU DJIEMEHTAPHBIX
yacTull. @yHaaMeHTaabHbIe B3auMoieicTBrs. EnquHcTBO prznueckoi kapTu-
HbI MUpPa
Texnuueckue ycmpoucmea U npaKkmuieckoe HpUMeHeHue:
Kamepa Buibcona, siiepHbIi peakTop, aToMHasi 0oMOa.
/emoncmpayuu
1.  CY€T4HMK MOHU3UPYIOIIUX YACTHIIL.
Yuenuueckuit skcnepumenm, nabopamopnuie padomut
1. HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

JIO3UMET,

npupoze. CBONCTBa MOHU3UPYIOLIETO U3TyYeHUsl. BiinsiHue painoakTUBHOCTH
Ha JKUBbIE OpraHu3Msbl. EctecTBeHHBIN (OH n3mydeHus. Jlo3umerpus.

DHeprus CBSA3M HYKJIOHOB B sjipe. AnepHble cuibl. JlepekT Macchl sapa.
SAnepubie peakiuu. [lenenue u cunres suep. Anepusle peakropsl. [Ipodiaemsl
YIIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A. DKOJIOTMYECKUE aCIEKThI pa3BUTHS
51IEPHOM SHEPTeTUKU. METO1bl PETUCTPALIMU U UCCIIE0BAHUS JIEMEHTAPHBIX
yacTul. PyH1amMeHTalIbHbIE B3aUMOICUCTBUS. baprOHbI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CtanaapTHol Mozenu. KBapk-riirooHHas MOJIEb aJpOHOB.
®usuka 3a npeaenamu CtanaapTHor Mojenu. TéMHas MaTtepus U TEMHas dHEP-
rusi. ETMHCTBO (bM3HUYeCcKOil KapTUHBI MHpA.

Texnuueckue ycmpoucmea u mexHonio2uieckue npoyeccol. 103UMETpP, Kamepa
BuibcoHa, SAepHBIA PEaKkToOp, TEPMOSIEPHBIM peakTop, aToMHas O0oM0Oa, Mar-
HUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomol, npaxmuxym

1. HccnemoBaHue TpEeKOB YacTHil (110 TOTOBBIM (poTorpadusim).
2. HccnepoBanue paanoakTHBHOTO (pOHA C MCTIOIB30BAHUEM JTO3UMETPA.
3. H3yuenue nornouieHus 6eTa-4acTUll aTIOMUHHEM.

PA3/IEJI 8. DJIEMEHTBI ACTPOHOMUU 1 ACTPODU3UKU (7 u)

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMUUN U ACTPOOU3UKU (12 1)

Tema 1. Dnemenmor acmpogpuzuxu (7 u )

Tema 1. Inemenmot acmpopusuxu (12 u)

Dtanbl pa3BUTUA acTpoHOMUU. [IprKiaiHoe 1 MUPOBO33pEHYECKOE 3HAUCHUE
actpoHomuu. Bun 3B8&3nH0r0 HebGa. Co3Be3nusi, ipKkre 3BE3/IbI, INIAHETHI,

ux Bugumoe asmxkenne. Comneunas cucrema. Connune. CollHeUHAs aKTUB-
HOCTh. cTounuk sHeprun ConHia u 3BE3/1. 3BE3/1bI, UX OCHOBHBIE
XapakTepUCTUKHU. J[narpamMmma «CreKTpalbHbIN KJIacC — CBETUMOCTBY. 3BE3 /bl
TJ1aBHOM ITOCJIENOBATEILHOCTH. 3aBHCUMOCTEL «MacCa — CBETUMOCTEY

111 3BE3]] TJIaBHOM MociieioBaTeNbHOCTH. BHyTpeHHee cTpoenue 38€31. Co-
BpEMEHHBIE MPEACTaBICHUS O TIPOUCXOKICHNUHU U HBOTIOIIMK COJIHIIA U 3BE3].
DTalIbl )KU3HU 3BE3].

Muteunbiii [1yte — nama [Manaktuka. [Tonoxenue u neuxenue Coinnia B ['a-
nakTuke. Tumbl ragakTuk. Paguoranaktuku v kBa3apbl. YEpHBIE IBIPHI B sIApax
ranmakTuk. Becenennas. Pacimpenue Beenennoit. 3akon Xa60ma.

Pazberanue ranaktuk. Teopus bonbioro B3peiBa. PenukToBoe U3mydeHHe.
MacmrabHas ctpykTypa Beenennoil. Meraranakruka. Hepeménnsie npoo6ie-
MbI ACTPOHOMMUH.

Otarnbl pa3BuTUs actpoHoMuu. [IpukianHoe 1 MUPOBO33pEHUECKOE 3HAUECHUE
acTpoHOMUU. [IpuMeHNMOCTb 3aKOHOB (PM3UKH JIJIs1 OOBSICHEHUS TPUPOJIBI KOC-
MHUYECKUX OOBEKTOB.

MeTo bl aCTpPOHOMUYECKUX HcCeA0BaHUNH. COBpPEMEHHBIE ONITUYECKUE TETIE-
CKOIIBI, PaIUOTEIECKOIbI, BHEATMOC(HEpHAst aCTPOHOMMUSL.

Bun 3B€3nH0ro HeOa. Co3Be3ust, ipkue 3BE3/Ibl, IUTAHETHI, UX BUANMOE JIBIIKE-
HUE.

ConHeunas cucreMa.

Comnnue. ConHeuHas akTUBHOCTh. MicTounuk sHeprun CoJIHIIa U 3BE3I.

3BE3/1BI, NX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CreKTpagbHbIN KIace —
CBETUMOCTB». 3BE3/1bI [TIaBHOW MOCIIEA0BATENBHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTB» JUUIA 3BE3]1 INIABHOM MOCIEA0BAaTEIbHOCTU. BHyTpeHHEE cTpoeHne
3BE€31. COBpeMEHHBIE NIPEACTABIEHUS O IPOUCXOXKACHUH U 3BosonK CoslHLa U

3BE3I. DTaAMbl )KU3HU 3BE3]I.
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Yuenuueckue naonrooenusn
1. HalGmroneHus HEBOOPYKEHHBIM TTIa30M C UCTIOIb30BAHUEM KOMITHIO
TEPHBIX MPHIIOKEHUHN JUIS ONPEACIICHUS MOJIOKCHHUS HEOSCHBIX 00b
€KTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC co3Be3auss CeBEepHOTO IO-
Jymapus U ApKue 3BE3/IbI.
2. Hab6mronenwus B Teneckor JIyHsl, uianet, Mieanoro ITyTu.

Muneunsbiii [1yte — Hama ["anmaktuka. [lonoxxenue u geuxenue CosHia B
["amaktuke. Tunsl ranaktuk. Paguoranaktuky u kBasapsl. UEpHbIE IBIPHI B
sipax rajgakTuk. Beenennas. Pacmmpenne Beenennoit. 3akon Xa66ia.
Paz6eranue ranaktuk. Teopust bonbioro B3peiBa. PennkToBoe usiydeHnue.
MacmrabHas cTpykTtypa Beenennoit. MeraranakTuka.
Hepeménupie mpobiieMbl aCTPOHOMUH
Yuenuueckue naonooenusn:
1. HaGmromenus  3BE3mHOrO  Heba  HEBOOPYKEHHBIM  TJa30M
C MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN ISl OIpeneseHus
MIOJIOKEHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO
3Be31usg CeBEpHOro NOJIYIIApUS U IPKUE 3BE3/BbI.
2. Habmronenust B teneckon JIyHBI, TUTaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUICHUH.

OUBNYECKUWU ITPAKTUKYM (16 gacoB)

Cnocobvl usmepeHusi u3ULeCKUX BelUdUH C UCNOIb308AHUEM AHAIO208bIX
U Yughposvix uzMepUmMenbHbIX NPUOOPOE U KOMNLIOMEPHBIX OAMUUKOBLIX CUCHIEM.
Ab6conrommule u OMHOCUMENbHbIE NOZPEUHOCIU USMEPEHULL (PUBUMECKUX BETUYUH.
Oyenka epanuy nocpewiHocmeil.

IIposedenue KoC8eHHbIX UsMepeHuUll, UCCAeO08AHUIL 3a8UucuMocmell husuie-
CKUX 8eUYUH, NPOBEPKA NPEOJIONCEHHBIX 2unomes (8b100p u3 pabom, onu-
CAHHBIX 8 MeMAmMUYecKux pazoenax « Yuenuueckuii sxcnepumenm,
JnabopamopHule pabomul, NPAKMUKYM»).

OBOBIIAIOUIEE TTOBTOPEHUE (4 u)

OBOBIIAIOHIEE TTOBTOPEHUE (15 u)

Ponb pusmku u acTpoOHOMUU B 5KOHOMUYECKON, TEXHOJIOTUYECKOM, COLIH-
aJIbHOM M 3TMUYECKON cepax IesATeIbHOCTH YelIOBeKa; POJib U MECTO (PU3UKU
Y aCTPOHOMHUH B COBPEMEHHOM Hay4yHOU KapTUHE MHUPA; POJIb PUINIECKON
TeopHH B (HOPMUPOBAHUU NIPEACTABICHUN O (PU3NUECKOM KapTHHE MUPA,
MecTO (pU3MUecKON KapTUHBI MHpa B OOIIEM PSAY

COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUN O IPUPOJIE

O06o011eHre n cucTeMaTu3alus ColepKaHusl pa3/ieNioB Kypea «MexaHukay,
«MonexynspHas GU3MKa U TEPMOJANHAMUKAY, «DIEKTPOAUMHAMHUKAY,
«Konebanus u BosHb», «OCHOBBI CHIENIMATIBHON TEOPHH OTHOCUTEIBHOCTH,
«KBaHTOBas puznKay, «IEMEHTHl ACTPOHOMHUU U aCTPOPU3UKI.
Ponb ¢u3uku u acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJIOIMYECKOM, COIu-
JIbHOM W 3THYECKOH cepax AesTeIbHOCTH YeI0BEKa; POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOM Hay4YHOW KapTHHE MHUpA; 3HAYEHUE OINMCATEIb-
HOM, CHUCTeMaTH3UpYIOIel, OObICHUTENPHON U MPOrHOCTUYECKON (DYyHKIIMH

¢dusnueckoil Teopun; posib GU3NUECKONH TEOpHH B (POPMUPOBAHUU
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MpeACTaBICHUN O (PU3UYECKON KapTHHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI
MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUMA

0 Tpupoe
Peseps (3 u) Peseps (10 u)
TemaTuyeckoe niiaHupoBanue no pusuke. 11 kiacc.
No HanmeHnoBanwue KomuuectBo yacoB OnekrpoHHbIe (U po- CIIMCOK UTOTOBBIX IJIAHUPYEMBIX pe- CIOCco0 OIIEHKH
paszesnoB, TeM (6a30BbIi\yTITyOIEHHBI) BBIC) 3yJIbTATOB C YKa3aHUEM ATAIlOB HX HUTOTOBBIX
/1 < 7 o0pa3oBaTelibHbIE pe- (dhopmMupoBaHUS IUIAHUPYEMBIX
BCETO OHTPOJIbH pakTuiec — PC3YIBTATOR
bI€ paOOTHI
KH€ paboThI
1 OnekrponuHamuka | 11\27 1\ 2\2 http://school- AHanu3upoBaTh U OOBACHATHL SIEKTPOMATHUTHEIE | Y CTHBIN OMpOC;

collection.edu.ru/

https://resh.edu.ru/sub
ject/28/11/

MIPOIIECCHl U SBJICHUS, WCHOJB3YS OCHOBHBIC IOJO-
JKEHUS 1 3aKOHBI ANIEKTPOTMHAMHUKH
U CHCNHAJIbHON TEOPHH OTHOCUTEIBHOCTH (3aKOH
COXpaHCHHS EKTPUIECKOTO 3apsija, cuina AMIepa,
cuna JlopeHma, 3aKOH 3JEKTPOMAarHUTHOW WHIYK-
1y, npasuio Jlenna, cBsa3p IC caMOMHIYKIIUHN B
AIIEMEHTE ANEKTPHYECKON HENH CO CKOPOCTBIO H3-
MEHCHHS CHIIBI TOKA; TIOCTYJIATHI CIIEHAILHOM
TEOpUHU OTHOCHTEIILHOCTH
DWHIITEHHA);
OOBSICHATE OCOOCHHOCTH TPOTEKaHUS (HPUIUICCKUX
SIBITCHMIA: 3JIEKTPOMAarHUTHAS HHITYKIHS,
CaMOMHIYKITHS, PE30HaHC; onpedensamo
HanpaeieHue UHOYKYUU MASHUMHO20 NOJsL NPOBOO-
HUKa ¢ mokom, cunvl Amnepa u cunvt Jlopenya,
MPOBOIUTh HCCICIOBaHUE 3aBHCHMOCTEH (usude-
CKHX BEIMYUH C HCIOJBH30BAHUEM ITPSIMBIX H3MEpe-
HUI: TP 3TOM KOHCTPYHPOBATH YCTaHOBKY, (PHKCH-
pOBaTh Pe3yIIbTaThI MOJTYYCHHOM
3aBHCUMOCTH (DU3UYECKUX BEJIWYHMH B BUAC Trpadu-
KOB C y4€TOM aOCOJFOTHBIX MOTPEIIHOCTEH H3Mepe-
HU#, JenaaTh BBIBOABI IO Pe3y/IbTaTaM HCCIICI0Ba-
HUS,
MPOBOIUTH KOCBEHHBIC U3MEPEHHS (hHU3UUECKUX Be-
JIMYWH; TIPH 3TOM BBIOMPATh ONTUMAIIbHBIA METO

peuicHue pacyYCTHLIX
u Ka4CCTBCHHBIX
3a1a4, BBITIOJTHCHHUEC

MPaKTHYECKNX padoT
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U3MEpeHus, OLICHUBATh abcooTHBIC
U OTHOCHUTEIIbHBIC MOTPEITHOCTH HPSAMBIX
1 KOCBEHHBIX U3MEPEHUN;

Konebanus u
BOJIHBI

24\60

2\3

oM

http://school-
collection.edu.ru/

https://resh.edu.ru/sub

ject/28/11/

OOBACHATH OCOOCHHOCTH TPOTEKAHUS (UINICCKUX
SBICHUI: MHTep(dEepeHIMs BOJH, MUdpakius, Auc-
nepcus, MONHOE BHYTPCHHEE OTPAXKCHUE; CMPOUmb
uzobpasicenue, co3oagaemoe HIOCKUM 3EPKATOM,
MOHKOU JTUH30U, U PACCUUMbBIBAMb €20 XAPaKmepu-
cmuKuy, pellaTh KaueCTBEHHbIC 3aaul, TpeOyoIue
NPUMEHEHUs] 3HaHWI M3 Pa3HBIX Pa3/ieNioB LIKOJb-
HOTO Kypca OUM3HKH, @ makxce uHmezpayuu 3HAHUil
U3 Opyeux npeomemos eCmecmeeHHO-HAYYHO20 YUK-
Ja: 8bICMPAUBAMYb 0SUYECKYIO YENOoUKy paccyicoe-
HUTl ¢ ONOPOUl HA U3YUeHHble 3AKOHbL, 3AKOHOMEPHO-
cmu u QhusuuecKue A61eHus;

UCNOL308aMb MeopemuyecKue 3HaHus O 006vsic-
HeHUsl OCHOGHLIX NPUHYUNOE PAbOmMbl usMepumenb-
HbIX NPUOGOPOS, MEXHUUECKUX YCIMPOUCME U MEeXHO-
JI02UYECKUX TNPOYeccos;, Npoasiamb OpeaHU3AYUOH-
Hble U NO3HABAMENbHBIE YMEHUS CAMOCHOAMENLHO2O0
npuobpemeHus. HOBbIX 3HAHULL 6 npoyecce  Gbi-
nONHeHUs NPOEKMHbBIX u yuebHo-
uccredo8amenbCeKux pabom

VYernsblii onpoc;

peLICHHEe pacyeTHBIX
u KaueCTBEHHBIX
3a7a4;  BBIIOJHCHHUE
MIPAKTUYECKUX padoT

48



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

3 OCHOBBI CIIELH- 4\5 0\0 1M http://school- Tonumame 3Hauenue onucamenvhou, cu- | YCTHBIH ompoc;
ITBHOU TEOpHH collection.edu.ru/ cmemamuzupyiowel, 00bACHUMENbHOU U pellIcHIE  pACTETHBIX
OTHOCHUTEJIEHOCTH NPOCHOCMUYECKOU  (YHKYyull @puauyeckou | , KAYCCTBCHHBIX
meopuu — ONEKMPOOUHAMUKY, | 3anay;
https://resh.edu.ru/sub CNeyuanbHou meopuu OmMHOCUMETbHOCHU,
-|E‘Ct/28/ll/ K8AHMOBOU qbu3ul<u; paznuyarh ycioBusi (Tpa-
HHIBI, 00JIaCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKO-
HOB, NOHUMamMb 6Ceobwull xapakmep @QyHOaMeH-
ma’jlbHblX 3AKOHO8 U OZPpAHUYEHHOCMb UCNOIb3064-
HUA 4ACNIHbIX 3aKOH06‘;
4 KBanToBas ¢pusuka 15\25 1\ 0O\11 http://school- AHanu3upoBaTh U OOBSICHATH KBAHTOBBIC MPOIIECCHI | Y CTHBIN ONPOC;

collection.edu.ru/

https://resh.edu.ru/sub

ject/28/11/

W SIBJICHUSA, WCHONB3Ys MOJOXKEHHUs KBAaHTOBOW (u-
3uku (ypaBHeHHE OWHImMTEWHa It (QoTorddeKTa,
HEepBBIA U BTOPOM MOCTyJ1aThl bopa, npuHIUI COOT-
HoIeHns1 HeomnpenenéHHocteil ['eizenOepra, 3ako-
HBl COXPaHEHUs 3apsiIOBOTO M MAacCOBOTO YHCEN H
SHEPrHU B SJAEPHBIX PEAKIUX, 3aKOH PagHOaKTHB-
HOTO pacraja); 00bICHITh 0COOCHHOCTH MPOTEKAHHS
(bI3HIEeCKIX SIBJICHHH:
(oroanextpuueckuii apdekr (pororddekr), anbda-
n Oera-pacmansl saep, raMMa-u3jIydeHue suep; ¢pu-
3WYECKHE TPHHIMIIBI CHEKTPAJbHOIO aHalu3a U
paboThI Ja3epa;
INPUMEHSTh pa3jMyYHble CHOCOOBI PabOThI
¢ uapopmanuen (usmueckoro coZIepKaHus
C MCIOJIb30BaHUEM COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHIA: IIPU 3TOM HCIOJb-
30BaTh COBPEMEHHblE HMH(OPMAIMOHHBIE TEXHOJO-
THH JUIst TIONCKa, nepepaboTku U
IpeabaBlIeHUs Yy4eOHON ¥ HayYHO-TIOMYJISpHON
nHpopManum, CTPyKTypHUpPOBaHUS U MHTEPIPETALMN
nH(popManuy, MoJIy4eHHOH U3 Pa3IMIHBIX UCTOYHU-
KOB;

pELICHHE PaCYeTHBIX
u Ka4eCTBEHHBIX
3a1a4;  BBINIOJIHEHUE
MPaKTHYECKHUX padoT
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5 1eMEHTThI \12 0\0 0\2 httQZ//SChOO|- Ipumensimo ocrosononazaiowue acmporomuyeckue | YCTHBIH 0IPOC;
ACTDOHOMMHM H collection.edu.ru/ nowAmus, — meopuu U 3akonvi  ONA  AHAIU3A
aCTp obH3HKH u 0OvACHEeHUA Pusuueckux npoyeccos, | PEHICHHC  PACHCTHBIX
p npoucxoosuux 6 36630ax, 6 36é30muix cucmemax, | 4 Ka4eCTBCHHbIX
6 Medc2anaKkmuyeckol cpede; 0gudiceHusi Hebechpix | 3aMa,
men, 280aI0YUU 36630 U Bcenennot, onucvléamo
MemoObl NOLYYEHUS. HAVYHBIX ACHPOHOMUYECKUX
SHAHULL; NOHUMAMD poib ACTPOHOMUH
B IPaKTHYECKOMN JEATENLHOCTH YeNoBeKa
https://resh.edu.ru/sub | u gansueitmem HAYYHO-TEXHUYECKOM PA3BUTHU;
ject/28/11/
Oo6o0rmaroree 4\15 0\0 0\0 http://school- nposAGIAMb Opeanu3ayuoHHble | YCTHBIH 01poc;
IIOBTOPEHUE collection.edu.ru/ U NO3HABAMEIIbHbIE YMEHUA | pemenme  pacueTHBIX
camocmosamelbHo20 npu06pemeHuﬂ HOBbIX | n Ka4yeCTBECHHBIX
SHaHUU 8 npoyecce 6blNOJIHeHUs | 33131,

https://resh.edu.ru/sub

ject/28/11/

NPOEKMHbIX U y’~l€6HO'MCCJl€006am€JZbC‘KLLX

pabom,; nouuMaTh (J1eMOHCTPUPOBATE) POIlb (U3H-
KM B SKOHOMMYECKOH, TEXHOJOTMYECKOM, COLMab-
HOM M 3THYECKO# cdepax AesTeTbHOCTH YeI0BeKa;
POJIb U MECTO (PU3NKH B COBPEMEHHOM Hay4HOU Kap-
THHE MHUpa
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