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denepanbHas pabodas mporpamma 1o yaeonomy npeamety «Duszuka» (6a30BbIi
ypoBeHb) (mpenMmeTHas o0nactb «EcTecTBeHHO-Hay4yHbIE MPEIMEThI») BKIIIOYAET
MOSICHUTENBHYIO 3aIMCKY, COIepKaHue 00yUeHUS, TUTAHUPYEMbIC PE3yIbTaThl OCBOCHUS
MPOrpaMMBI 10 PU3HKE, TEMATUUYECKOE INIAHUPOBAHUE.

[TosicHuTenpHAs 3amMCKa OTpakaeT OOIME MEeNW W 3a7aud HW3ydeHus: (U3HKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEINOCHUIOK K €ro M3YYEHHUI0 OOy4arolIMMUCH,
MECTO B CTPYKType Y4YeOHOro IlaHa, a TaKXe TOIXOJbl K OTOOpY COACp>KaHUS,K
ONPEEICHUIO TIIAHUPYEMBIX PE3YJIbTATOB.

Conepxxanue OOydeHHsI PACKPBIBAET COJEP)KATENbHbIE JIMHUH, KOTOpHIE
MpeIaraloTcs JUisl 00s3aTeIbHOTO M3YUYEHHUs B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHusI.

[Inanupyemble pe3yJabTaThl OCBOEHHS MPOTrpaMMbl MO (PU3MKE BKIHOYAIOT
JUYHOCTHBIE, METallpeAMETHBIE PE3yJbTaThl 3a BECh MEPUOJ OOYyYEHHs Ha YPOBHE
cpemHero oomero 00pa3oBaHus, a TakKe MPEAMETHBIC JOCTHKEHUS 00Yy4aromerocs 3a
KaXXJIbI 101 O0y4eHUSI.

MNOACHUTEJBHASA 3AIITMCKA

[Iporpamma 1o usmke 6a30BOro ypoBHS Ha YPOBHE CPETHETO 00IIET0 00pa30BaHuUs
pa3paboTaHa Ha OCHOBE TOJIOKECHUH 1 TPpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBaTenpHOM mporpammel, npeacraBieHHbx B GT'OC COO, a takxke ¢ yd€ToM
benepanbHO pabodeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIMH MPETOaBaHus yaeOHOTO
npeamera «®Puszukay B 00pa3zoBarenbHBIX opranuzamnusix Poccuiickoir ®denepanuu,
peaIu3yIonMx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

ConeprkaHue mporpamMmsl 1o pU3MKE HAMPaBIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
HAy4YyHOU KapTHHbI Mupa oOydarommxcs 10-11 kmaccoB mpu oOydeHun ux (usmke
Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESITENbHOCTHOTO monaxoja. IIporpamma mo
¢uszuke coorBeTcTBYeT TpeboBaHusM DI'OC COO k MmIaHUPyEeMbIM JUYHOCTHBIM,
NpPEAMETHBIM W METAlpeAMETHBIM pe3yibTaTaM OOydYeHMs, a TaKKe YYHUTHIBACT
HEOOXOJMMOCTh peaM3allid MEXKIPEAMETHBIX CBs3ell (HU3UKH C €CTECTBEHHO-
HAyYHBIMU Y4EOHBIMH TIpeAMETaMHU. B Hel ompenenstoTcss OCHOBHBIC IEIM M3Y4YEHUS
bu3UKY Ha ypPOBHE CpEeIHETO 00111er0 00pa30BaHusl, TIIAHUPYEMBIE PE3YIbTaTHIOCBOCHUS
Kypca (U3HKHU: THIHOCTHBIC, METAIPEAMETHBIC, TPEAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma o ¢u3MKe BKIIOYAET:

IJIaHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (U3HKKM HAa 0a30BOM YPOBHE, B TOM
YHUCJIe MPEAMETHBIC PE3YJIBTATHI 110 T0/IaM 00yUYEHUST;

cojiepkanue yueOHoro npeamera «Pu3nkay o rojam o0y4eHusl.

[Iporpamma o ¢u3uke MOXKET OBITh HCIOIB30BaHA YUYUTEIIMH KaK OCHOBA IS
COCTaBJICHUSI CBOMX pabouux mporpamm. [Ipu pazpaboTke paboueill mporpamMmsl
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B TEMATHUYECKOM IUIAHUPOBAHHUM JOJDKHBI OBITH YUTEHBI BO3MOXHOCTH UCIOJIB30BaHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOUIMXCA y4eOHO-
METOIMYECKUMH MaTepragaMu (MyIbTUMEIUUHBIE IPOTPAMMBI, JIEKTPOHHbBIE YUEOHUKH
U 3aJaYHUKH, DJCKTPOHHbIE OWONMOTEKH, BUPTyalbHbIE Ja0OpaTOPUH, HUTPOBHIC
POTPaMMBbI, KOJUICKIIMH IHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOMIUMH
TUAAKTUYECKUE BO3MOYKHOCTH HMH(POPMALUOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,
COJIep >KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BaHUH.

[Iporpamma mo ¢u3nMKe HE CKOBBIBAET TBOPUECKYIO HHHIIMATUBY YYHTENEH W
MPEAOCTABIAET BO3MOXKHOCTh I PEATM3ALMM PA3IUYHBIX METOJAMYECKUX MOIX0I0B
K OpraHu3anuu oO0yudeHus: (pu3mKe Mpu yCIOBHUM COXPAHEHHUS O0S3aTeIbHOW YacTH
coJiepKaHus Kypca.

®du3rka Kak Hayka o HaubOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYNAas B KauyecTBE
y4eOHOr0 mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIJIaJ B CHUCTEMY 3HaHU 00
okpyxatomeM wmupe. IIkonbHBIT Kypc GU3MKM —  CHCTEMOOOPa3YIOIIMIIS
€CTECTBEHHO-HAyUHbIX YYEOHBIX MPEAMETOB, MOCKOIbKY (DU3NYECKHUE 3aKOHBI JIEXKAT B
OCHOBE TMPOLECCOB M SBJICHUM, H3y4aeMbIX XHMHEH, Ouonorued, Quznueckou
reorpadueil U actpoHomueil. Mcronb3oBaHWe U aKTUBHOE NMPUMEHEHHE (PU3MUYECKHX
3HAHUI OIpenesieT XapakTep M pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJIYYEHHUS HOBBIX MAaTEpHaIOBC
3aIaHHBIMUA CBOWMCTBAMH U Jpyrux. lM3ydenwe (Pu3MKM BHOCUT OCHOBHOM BKIIAIB
dopMupoBanue €CTECTBEHHO-HAYyYHOI KApTHUHBI Mupa oOyuaromuxcs, B
dbopMupoBaHUE YMEHUN MPUMEHSATh HAYYHBIA METOJ MO3HAHUS MPH BBIMOJIHEHUU UMU
y4eOHBIX UCCIEOBaHUM.

B ocHOBY kypca ¢pu3uku 111 ypOBHS CpeTHEro 001ero 00pa3oBaHus MOJI0XKEH PsiT
UJei, KOTOPbIE MOXHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C€ HEMl Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COICPXHUT MaTepuan M3 BCEX pa3leioB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU € HEM MaTepuan Kypca QU3UKU 00beIUHEH
BOKpPYr (¢usnyeckux Tteopuil. Benmymum B Kypce sBisercs (QopMUpOBaHHE
MPEACTABJICHUIN O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpeanonaraeT MCIOJIb30BaHHE
I'YMaHHUTApPHOTO MOTeHIMaNa (PU3MUYECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTUS (QUBHKHU
C pasBUTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc (usuku mpennosaraeT 3HaKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX M TEXHOJOTHUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MocpeCTBOM BBEICHUS FJIEMEHTOB COJIEP KaHMS,
NOCBSIIEHHBIX 3KOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBIC
pa3BUTHEM TEXHHKH U TEXHOJOTHH, a Takxke OOCYXJIeHHUs MpoOJIeM palruOHAIBHOTO
IPUPOIOTIONB30BAHUS M SKOJIOTHIECKON OE30MaCHOCTH.
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CrepHEBbIMU DJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHusl SBISIIOTCS  Qu3nyeckue Teopuu (opMUpOBaHHE NPEACTABICHUN
0 CTPYKTYpE MOCTpPOCHHs (PU3NYECKON TEOpHH, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB M
MPUHITUTIOB B COBPEMEHHBIX NPEJCTABICHUSX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-esITeIbHOCTHBIN MOAX0/T B Kypce (PU3UKU peann3yeTcs MPexie BCero 3a
cu€T OpraHU3alMU SKCIEPUMEHTANBHON AedaTenbHoCcTH oOydaromuxcs. s 6azoBoro
YPOBHSI Kypca (PM3UKH — 3TO UCIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTA0OPAaTOPHBIX pabOT, KOTOPbIE B MpOrpamMMe 1Mo (Hu3nKe 00beTMHEHbI
B OOIIMI CIIMCOK YUEHUUECKUX MPAKTUYECKUX padoT. BrijeneHune B ykazaHHOM IIEpeuHe
7a00paTOpHBIX PA0OT, MPOBOAUMBIX JJii KOHTPOJSI W OLIEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeNbHOTO Mpollecca UCXOAS U3 OCOOEHHOCTEN TUIaHUPOBAHUSA U
ocHalenusi kabunera ¢usuku. [Ipu s3ToM obGecniednBaeTcs OBiaieHne 00y4aroIMMUCS
YMEHUSMH TPOBOAWTh KOCBEHHBIC HW3MEPCHHS, MCCICNOBAHUS 3aBHCHUMOCTEH
(bu3HYEeCKUX BETMYUH U TIOCTAaHOBKY OIBITOB MO IPOBEPKE MPEIIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHME ylIeNseTCs pEeIICHUIO PaCUETHBIX U KaueCTBEHHBIX 3ajad. [Ipu
9TOM JJI1 Pacy€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCA 3aJaydl C SBHO 3aJaHHOU
¢u3nyecKol  MOJAENBIO, TO3BOJSIONIME MPUMEHSATh  WU3Y4YCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjieia Kypca, TaKk U MHTETpUPYs 3HAHUS U3 Pa3HbIX
pa3aenoB. J{ns KauyeCTBEHHBIX 3a7au MPHOPUTETOM SIBJISIIOTCS 3aJaHUsl Ha OOBSICHEHHE
NpoTeKaHusi GU3NYECKUX SBICHUN U MPOIECCOB B OKPYXKAIOIIEH >KU3HH, TPeOyroIne
BbIOOpa PU3NYECKON MOJEIHU JJISI CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecrieyeHnro yueOHoro mpoiiecca 6a30Bbli ypOBEHb Kypca (PU3MKHU HA YPOBHE CPETHETO
o01ero o0pa3oBaHus JTOJDKEH M3ydaThCs B YCIOBUSAX MPEIMETHOTO KaOMHeTa (pu3mKu
WIM B YCIOBUSIX HWHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunere Gu3uku JOKHO OBITH HEOOXO0UMOE JTabopaToOpHOEe 000pYyA0BaHUE
JUTSL BBITIOJTHCHHS YKa3aHHBIX B MPOTpaMMe 1O (PHU3UKE YUEHHUYECKHX MPAKTHICCKUX
paboT U IEMOHCTPALIMOHHOE 000pYy10BaHUE.

JleMoHCTpanmoHHOE 000pya0BaHue (GOPMUPYETCS B COOTBETCTBHH C MPUHIIUIIOM
MUHUMAJIbHOM  JIOCTATOYHOCTH M OOECIEYMBAET IOCTAaHOBKY MEPEUYHMCIICHHBIX
B IporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAIM U1l MCCIENOBAaHUS H3ydaeMBbIX
SIBJICHUH ¥ TPOIIECCOB, IMITUPUICCKUX U (QYyHIAMCHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX
IIPUMEHECHUM.

JlabopaTtopHoe o00OopymoBaHME i YYCHHYECKUX  MPAKTUYECKHX  paboT
dbopmupyeTcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUNBAETCS B PacCU€Te OJIHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMmaTrndeckue KOMIUIEKTHI JTabOpaTopHOTO
000pyI0BaHMSI JJOJIKHBI OBITH IMOCTPOCHBI HA KOMITJIEKCHOM HCTIOJb30BAHUH aHAJIOTOBBIX
U 1U(PPOBEIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
M (dpoBbIX TabOpaTOpUil.

OCHOBHBIMU LIETISIMU  U3Y4YeHHUS (PU3MKH B OOImEeM O0pa3oBaHUU SIBISIOTCS:

dbopMHpoBaHHE WHTEpPECa M CTPEMJICHUS OOYYalOIUXCS K HAYYHOMY H3YyYECHHIO
MIPUPOJIBI, PA3BUTHUE UX UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;
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pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIeé TMO3HaHUA U (POPMHUPOBAHUE
UCCJIeI0BATENILCKOI0 OTHOILIEHHUS K OKPYKAIOLIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KakK pe3yJbTaTa H3yYEHUsS OCHOB
CTpPOEHHUS MaTepuu U (yHAaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHupoBaHUEe YMEHHH OOBSCHATH SIBJIEHUS C MCIOJb30BaHUEM (DPUINYECKUX
3HAaHUU U HAYYHBIX JOKA3aTEIbCTB;

dbopMHupoBaHUE TPEACTABICHUNH O POIM (U3UKA IS PaA3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JocTikeHne 3THX Lejed oO0ecreurBaeTCsl pPEIIeHHEM CIEAYIOIIMX 3aJlayuB
npoLecce U3y4eHus Kypca (U3MKHU Ha yPOBHE CPEAHET0 00LIero 00pa30BaHus:

MPUOOPETEHUE CHUCTEMBbI 3HAHUM 00 O0OmMX (UINUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (DU3UKY, DICKTPOJAUHAMUKY,
KBAaHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PU3UKY;

dbopMHEpOBaHUE YMEHHI TPUMEHSATH TEOPETUUYCCKHWE 3HAHUA I OOBSICHCHUS
Gu3MUeCKUX SBJICHUN B TIPUPOJE MW JUISI TPHHITHS TPAKTHYCCKUX PEIICHUNB
IMOBCEJHECBHOM JKU3HU;

OCBOEHHUE CIOCOOOB peIIeHHs Pa3lIUYHBIX 3a7ad C SIBHO 3aJaHHON (U3MUECKOM
MOJIEJbIO, 33124, TIOJJPa3yMEBAIOIINX CAMOCTOSTEIFHOE CO3aHne (PU3NIecKOr MOIeNH,
aJIeKBaTHOM YCJIOBHSIM 33J1a4H;

noHUMaHue GU3NIECKUX OCHOB M MPUHIIATIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMHU CaMOCTOSTEILHOTO IUIAHUPOBAHUS W IPOBEICHUS
(bu3MUYECKNX IKCIIEPUMEHTOB, aHaN3a M WHTEpIpeTanuu WHPOPMAIUHU, OTPEIeICHNUs
JOCTOBEPHOCTH TOJYYEHHOTO Pe3yJIbTaTa;

CO3MaHME YCJIOBUW [UUII Pa3BUTHS YMEHHH MPOEKTHO-MCCIIEI0BATEIbCKOM,
TBOPYECKOU IESITENBHOCTH.

Ha wu3ydenne ¢Qusuku (06a30BbII ypOBEHb) HA YPOBHE CPEIHErO OOIIETro
obOpazoBaHus otBoautcs 136 uvacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENI0),B
11 xnacce — 68 yacoB (2 yaca B HEJEIO).

[Ipenyiaraemsliii B mporpamme 1o pu3ukKe nepeyeHb Ja00paTOPHBIX U MPAKTHIECKUX
paboT sBIsSETCS pEKOMEHIOBAaHHBIM, YUUTEIb JETAeT BEIOOP MPOBEACHHS 1a00PaTOPHBIX
paboT 1 OMBITOB C YUYETOM UHAUBUAYATBLHBIX 0COOCHHOCTEH 00yJarOIINXCS.

JIro6ast pabouasi mporpaMmMa JOJKHA TMOJHOCTHIO BKIIIOYATh B Ce0sl COAEepKaHUE
JTAHHOM MporpaMMbl 1O (pU3HMKe.

B otnenpHbIX ciaydasx Kypce gpusnku 6a30BOTr0 ypoBHs MOXKET U3ydaThesl B 00bEMe 204
yaca 3a jaBa roga oOyuyenus (3 u B Heaemo B 10 u 11 kmaccax). B atom cnyuae
YBEJIMYUBAETCS HE MeHee ueM /10 20 4 pe3epBHOE BpeMsl, KOTOPOE UCIIONIb3YETCS] YUUTEIeM
JUTSl U3yYEHUsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOpAaHHBIM TMpoduiIeM OOyUCHHS, U
yBEIIMYMBACTCS yaeOHasi Harpy3Ka, OTBOAMMAs Ha N3YYCHHE MEXaHUKH, MOJICKYIISPHON
GU3UKKM W DIEKTPOJMHAMUKH, 3a CUYET pacCHIUpeHHs Yucia Ja0opaTOpHBIX padboT
UCCIIEIOBATEIILCKOTO XapaKTepa v YPOKOB PEIICHHUS KAUECTBEHHBIX M PACYETHBIX 3a/1a4.
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COJAEPXKXAHUME OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOIO NIO3HAHMUS

®dusnka — Hayka o npupoje. HaydHble METOABI MO3HAHUS OKPYXKAIOLIEro MUPA.
Pounb sxcnieprMenTa u TEOpUH B MPOLIECCE MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DUBHKE.

MogenupoBanne (QU3MUYECKUX SBIEHUN U TmpoleccoB. HaydHble TruUmoTesbl.
dusnueckre 3aKOHbI U TEOPUHU. ['paHMIIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSL.

Ponb u mecto ¢puzuku B (HOpMHUPOBAHUM COBPEMEHHON HAay4HOH KapTHHBI MUDA,
B IIPAKTUYECKOM ACATEIBHOCTHU JHOJEH.
Jlemoncmpayuu

Amnanorosble U HU(GPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe aBukeHre. OTHOCUTENBHOCTh MEXaHUUECKOTO ABMkeHus. Cucrema
orcyéra. Tpaekropus.

[Tepememnienue, CKOPOCTh (CPeAHSISE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUAIbHOW TOYKM, HMX TNPOEKIMH HA OCH CHUCTeMbl KoopauHaT. CloKeHue
MIEPEMEILIECHUI U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PpPAaBHOYCKOPEHHOE NPSIMOJMHENWHOE JBIWKEeHHE. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUS, TyTU U MEPEMEIICHUSI MaTepUaibHON
TOYKH OT BPEMEHHU.

CBobOosHOE majzieHre. Y CKoOpeHre CBOOOHOTO TaeHHS.

KpuBonunennoe nBuxkeHue. [[BUKeHHME MaTE€pHaIbHOM TOYKH IO OKPY>XHOCTHU
C MOCTOSIHHOM 10 MOZYJIKO CKOPOCTBIO. YTJIOBAsl CKOPOCTH, JINHEHHAS CKOPOCTh. [lepuon
1 yactoTa oOparieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: CHUIOMETp, IBUKEHUE
CHapsJI0B, IIETTHbIC U PEMEHHBIC TEPEIayu.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCU€Ta, WUIIOCTPAlUs KUHEMATHYECKUX XapaKTEPUCTHK
JIBHOKCHUS.

[IpeobpazoBanue IBMKEHUM C KCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGnronenue paBuxkeHUs Tena, OPOIIEHHOTO TOA YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpasnenue ckopocTH npu ABUKEHUU 110 OKPY>KHOCTH.
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Yuenuueckuii sxcnepumenm, 1abopamopusie pabomeol

N3ydyenne HEPAaBHOMEPHOIO JBWKEHMS C LEJIbI0 ONPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIECHHST MEXAY  NyTSIMH, IPOUACHHBIMM  TEIOM3a
IIOCJIEIOBATEIbHBIE PABHBIE IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUYKEHUUC
Ha4aJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nBMKEHUS MLIApUKA B BSI3KOM JKUJKOCTH.

N3yuenue nBUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutensHOCcTH ['anumnes. IlepBeiii 3akoH Hbtorona. MHepumnanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3uiuu cuji. Bropoil 3akon HeroToHa s
MaTepuanbHON TOUKU. Tpernit 3akoH HprOTOHA [ MaTEpUAIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenusi (1okosi, cKoJibkeHusi, kadeHus). Cuna tpenusi. Cyxoe
Tperue. Cuiia TPeHHsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadgdumnuent tpenus. Cumna
CONIPOTHUBJIEHUS MPU JBUKEHUU TEJIA B KUIKOCTH WIIH rase.

[TocTynarenbHoe U BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEA.

MOMEHT CHJIBI OTHOCHTENIBHO OCH BpaueHus. [1ineqo cuibl. YCiioBus paBHOBECHS
TBEPJIOTO TENA.

TexHUYecKkre yCTpOKWCTBa U MPAKTUYECKOE MPUMEHEHUE: TTOAIIUITHUKH, IBUKEHNE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nuepuu.

CpaBHeHHE Macc B3aUMOJIECHCTBYIOLIUX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTD CHJIBI yIPYTOCTH OT AehOopMaIinu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U NAJCHHH.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAUYEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBECUs TBEPIOTO Tena. Buabl paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue nBmxeHus: Opycka rno HaKJIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YHIPYTOCTH, BO3HUKAIOUIMX B IMPYXKHUHE U
pPE3UHOBOM 00paslie, OT ux aehopMaluu.

HccenenoBanne ycaoBA paBHOBECUS TBEPIOTO TENA, UMEIOIIETO OCh BPALLICHHUS.
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Tema 3. 3aKkonvl coxpanenus 6 mexanuke

NMiynbC MaTepUaibHOM TOYKH (T€ja), CUCTEMbBl MaTEPHANIBHBIX TOYeK. MMityibe
CUIBl W H3MEHEHUE UMIIyJbCca Tejld. 3aKOH COXpPaHEHUs HUMIIylbca. PeakTuBHOE
JBHYKEHUE.

Pa6ota cuibl. MOIIHOCTD CHITBI.

Kunernueckass »3Hepruss MarepuaibHOW TOuku. Teopema 00 W3MEHEHUU
KMHETHYECKOW SHEPIHH.

[lorenuuanbHas sHeprus. [loTeHImManpHas sHEprusi ynpyro aeGopMUpOBaHHOMN
npyxuHbl. [loTeHanpHas sHeprus Tena BOJIU3H MOBEPXHOCTU 3EMIIN.

[ToTeHmanbHbIE U HEOTEHIUATIbHBIE CUIIbL. CBSI3b pa0OTHI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHHUEM MEXaHUYECKON SHEPTHUH CUCTEMBI TEJI. 3AKOH COXPAaHEHUS MEXaHUYECKON
DHEPIHUN.

VYpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHHueckue yCTpOMCTBA M IPAKTUYECKOE TNPHUMEHEHHE: BOJIOMET, KOIED,
IPYKUHHBIN ITUCTOJIET, IBUKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BMKEHUE.

[lepexon noTeHIMANBHON SHEPTUN B KWHETHUECKYIO U OOPATHO.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3ydenne abCOIOTHO HEYNPYTOTo yAapa ¢ TOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CUJIbI C U3MEHEHHEM MEXAHUYECKOW SHEpruu Tena
Ha IIPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsieky/sipHasi u3uka 1 TePMOAMHAMMKA
Tema 1. Ocnoevt MOEKYAAPHO-KUHEMUYECKOU mMeopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUM M HUX ONBITHOE
o0ocHoBanue. bpoyHoBckoe aBmwxkenue. Juddysus. Xapaktep IBUKCHHUS U
B3aMMO/ICHCTBUS YaCTHUIl BenlecTBa. MoieNu CTPOSHMSI ra30B, JKUJKOCTEN U TBEPBIX TEI
U 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJieNiel. Macca u pazMepbl MOJIEKYI.
KonunuectBo Bemectna. [loctossHHass ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkanma Ttemmeparyp
Lenscus.

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHYECKOU
TEOPUU UACAIBHOIO ra3a. AOCOJIIOTHAs TeMIlepaTypa Kak Mepa CpelHe KMHEeTUUECKOU
SHEPruu TEIUIOBOro ABMXEeHUs ydactull rasza. lllkana temnepatyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon JlanpToHa. W30mporieccsl
B UJICAJIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMUYECTBOM BellecTBa. [ paduueckoe npeacrapieHue
U30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

10
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Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBa, (oTorpaduu MoseKym
OpPTraHUYECKUX COETMHEHU.

OmnbITel 110 UG GY3UHN KUIKOCTEHN U Ta30B.

Mognens 6pOyHOBCKOTO ABUKCHHUSI.

Mopens onbita [lTepHa.

OnebITHI, T0KA3BIBAIOLIME CYIIECTBOBAHNE MEXMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.

Mopeinb, HUTIOCTpUpYIOLIas IPUPOAY IaBJICHUS ra3a Ha CTEHKH COCY/1a.

OnbITHI, MJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSTHUS HEATBHOTO ra3a, H30MpPOLECCHI.
Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Omnpenenenre Macchl BO3lyXa B KJIACCHOW KOMHATe Ha OCHOBE MU3MEPEHHM 00BhEMa
KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKTY ITapaMETPaMU COCTOSIHUS Pa3pEKEHHOT0 rasa.

Tema 2. Ocnoevt mepmoOuHamMuKu

TepmonuHamuueckass cucTemMa. BHYTpPEHHsAsI DJHEPrUs TEPMOJWHAMUYECKOU
cucTteMbl M cnocoObl €€ u3MeHeHus. KommuecTtBo Teminotel U padorta. BHyTpeHHss
SHEPrysi OJHOATOMHOI'O WJECAJBHOIrO ra3a. Buasl Teruonepenayu: TEILIONPOBOAHOCTb,
KOHBEKLMS, U3Iy4eHue. Y IeJbHas TEINIOEMKOCTD BellecTBa. KonM4ecTBO TEIIoThI IpU
TerIonepeaaye.

[Tonsitre 06 annabaTHOM mportiecce. [1epBrlit 3akoH TepmoanHamuku. [Ipumenenne
IEpPBOr0 3aKOHAa TEPMOJMHAMHUKM K H3ompoueccaM. ['paduueckas uHTeprpeTanus
paboThI raza.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs mpoueccoB B IpUpo/IE.

Temnossie mamuabl. [IpuHIMIBL AeicTBUS TeTuioBRIX MamuH. [IpeoOpa3zoBanus
SHEPIUM B TEIJIOBBIX MamnHax. KoadduureHT none3Horo nqeicTBys TEIOBOM MalIMHBbIL.
Hukn KapHo u ero ko3uuMEHT Mone3Horo NeHCTBUSA. DKOJOTUYECKUE IMPOOIIEMBI
TEILIOOHEPTETUKH.

TexHuyeckue yCTpoNuCTBa U NMPAKTUYECKOE IIPUMEHEHHUE: JBUraTEIb BHYTPEHHETO
cropanusi, ObITOBO XOJIOJUIbHUK, KOHIULILOHED.

Llemoncmpayuu

W3meHeHue BHYTpEHHEN SHEPTUH TeJa IPU COBEPUIEHUH PA0OTHI: BBUIET MPOOKHU U3
OyTBUIKM IOJ JEHCTBUEM CXATOrO BO3JyXa, HarpeBaHue s¢upa B JATyHHOU TpyOke
nyTéM TpeHUsl (BUICOIEMOHCTPAIHS).

M3MeHeHne BHYTpeHHEH 3Hepruu (TemmepaTypsl) Teja MpH TeIlonepenaye.

OmnbIT 0 a1MabaTHOMY PACIIMPEHHIO BO3/1yXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, ABUTATElIsl BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO
JIBATATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne ynenbHOU TEINIOEMKOCTH.

11
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Tema 3. Aepezammuvie cocmoanusn éeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcamwms. Mcnapenwe u kunenwe. AOCONMIOTHAs U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3[yxa. HacelmeHHbIM map. YelbHas TEIUIoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JABJICHUS.

Tépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHUS CBOWCTB
kpuctaiyioB. Kuakue kpucramisl. CoBpeMeHHble Marepuanbl. llnaBneHue u
KpucTayum3anus. Y AenbHas TerioTa miasienus. CyOoaumanus.

YpaBHEeHHE TEIIOBOrO OaaHca.

TexHuueckre yCTporCTBa U MPAKTUYECKOE PUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUU IIOJYYEHHUS] COBPEMEHHBIX MAaTepUalioB, B TOM YHUCIE
HAaHOMAaTECPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCcTBa HACBHIIIEHHBIX MApOB.

Kunenuve npu noHMXKEHHOM JTaBJICHUMU.

Crioco0Obl M3MEpeHUs BIAXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUS KPUCTAUTMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuui sxcnepumenm, nabopamopvie pabomul

N3mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXaA.

Pa3znen 4. DiekTpoauHaMuKa
Tema 1. Inekmpocmamuka

DnekTpu3anus Tell. DIEeKTpUYecKuid 3apsia. J[Ba BHAA 3JIEKTPUUYECKUX 3apsioB.
[IpoBOHYKY, AUAJIEKTPUKH U MOJYIPOBOJHUKUA. 3aKOH COXPAHEHUS DJICKTPUYECKOTO
3apsza.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbI SIE€KTpUUECKUNA 3apsl.
DnekTpudeckoe noJie. Hanpsok€HHOCTH dyiekTprudeckoro mosist. [[puHiun cynepno3uiuu
ANEKTPUUYECKUX MoJeH. JIMHNY HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIA.

PabGora cun anektpoctatudyeckoro mojig. I[loreHuman. Pa3HOCTh MOTEHIMANIOB.
[IpoBOOHUKM ¥ JUPIEKTPUKKA B AJIEKTPOCTATUYECKOM moje. JluaiekTpudeckas
MPOHUIIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcaTop. DIEKTPOEMKOCTh IJIOCKOrO KOHJEHCATOpa.
DHeprus 3apsKEHHOTO KOHJAEHCATOPA.

TexHuyeckne yCTpONCTBA U MPAKTUUYECKOE MPUMEHEHHE: DJIEKTPOCKOII,
AIIEKTPOMETP,  IJEKTPOCTATUYECKasl  3allluTa,  3a3eMJICHHE  DJIEKTPOIMPHOOpPOB,
KOHJICHCATOp, KOIMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLIMI IEHUCTBUS JJIIEKTPOMETPA.

B3aumoenicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoBOJHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIIUTA.

12
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JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB NIEKTPOEMKOCTH IIJIOCKOTO KOHAECHCATOpa OT IJIOIIAIH IIIIACTHH,
PACCTOSHUS MEXIY HUMH U TUDJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.
Yuenuueckuii sxcnepumenm, nabopamopivie padomol

N3mepenne anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannwtit 31exkmpuueckuiit mox. Toxu ¢ paznuunvix cpedax

DIIEKTPUYECKUAN TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOr0 TOKA. McToOuHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsioxenue. 3akon OMa Ju1sl ydacTKa HEenu.

DIEKTPUYECKOE  CONPOTUBICHHUE.  YIEIBbHOE  CONPOTUBICHHE  BEIIECTBA.
[TocnenoBarenbHOE, NapAILIEIbHOE, CMENIAHHOE COEIMHEHUE MPOBOJHUKOB.

PaGoTa sanexrpuueckoro Toka. 3akoH [[xoyns—JIeHa. MomHOCTh 3JIEKTPUIECKOTO
TOKA.

DIEKTPOJBUKYILAsl CUJIa U BHYTPEHHEE COIMPOTUBJIECHUE UCTOYHMKA TOKA. 3aKOH
Oma 11 oTHOM (3aMKHYTOM) 3JIeKTpU4YecKo nenu. KopoTkoe 3aMbIKaHue.

DJIeKTPOHHAS! TPOBOJAUMOCTH TBEP/IBIX METAILIOB. 3ABUCUMOCTb COITPOTUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI ¥ TPUMECHAS TPOBOJIMMOCTH MOIYITPOBOIHUKOB.
CaoiicTBa p—n-niepexoa. [1oaynpoBoJHUKOBBIE TPUOOPHI.

DIEKTPUYECKUM TOK B PACTBOPAX U paCIIaBaX AJIEKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JTUCCOLUALINS. DIEKTPOIIHU3.

DNeKTpU4ecKuid TOK B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSTEIBHBIN pa3psi.
Mounus. 11na3ma.

TexHuyeckre ycTpouCTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaTr, UCTOYHUKH TOKA, 3JIEKTPOHArpeBaTesibHbIE NPUOOPHI, SJTEKTPOOCBETUTEIbHBIC
npuOOphl, TEPMOMETP  CONPOTHUBICHUS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(bOTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN U0/, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue cuitbl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTD COMPOTUBIICHUS HUITUHAPUYECKUX TPOBOHUKOB OT JJIMHBI, IIJIOIIAIH
MONEPEYHOr0 CEYEHUS U MaTepuana.

CmemaHHOE COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  n3MepeHMEe  BIEKTPOABMXKYLIEH  cuibl. KopoTkoe  3ambIKaHue
raJlbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJNIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB AIEKTPOIUTOB.

HckpoBoii pa3psia v IPOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSS TPOBOJAUMOCTD AUOA.

13
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Yuenuueckuii sxcnepumenm, nabopamopisie pabomsl

N3yueHne CMEIIaHHOTO COCTMHEHHSI PE3UCTOPOB.

M3mepenre 3ICKTPOJABIDKYIICH CHIIBI HWCTOYHMKA TOKAa W €ro BHYTPEHHETO
COTIPOTUBIICHUS.

HaOmronenue snekTpousa.

MexnpeaMeTHbie CBSA3H

Nzyuenne kypca ¢pusnku 6a30Boro ypoBHs B 10 kiacce ocymecTBiIsieTcs ¢ y4EToM
COJIepKATEIHHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMHu MaTEMaTUKH, OMOJIOTUN, XUMUH,
reorpauu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (aKT, Tunore3a, (u3ndecKkas BeIMYNHA, 3aKOH, TEOpHs,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJIEIUPOBAHNE, MOICIIb, U3MEPEHHUE.

Mamemamuxa: pelieHWEe CHUCTEMbl ypaBHEHUWH, JHHEWHas (GyHKIUS, mapadora,
runepOona, X rpauky U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCUHYC,
TaHT€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M HX
IIPOEKLIMM HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonocus: mexaHuueckoe ABHKEHUE B KUBOM mpuponae, auddysus, ocMmoc,
TEMJI000MEH HUBBIX OPraHU3MOB (BUJIbI TEIUIONEPEAAUU, TEIJIOBOE PAaBHOBECHE),
3JIEKTPUYECKUE SABJIECHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE ATOMOB M MOJEKYJ, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEW U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAIIIOB, AJIEKTPOJIUTUYECKAS JUCCOIMALINS, TaJIbBAHUKA.

l'eocpaghus: BIaxXHOCTH BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE JIBMDKEHUN C HMCIOJIB30BAaHUEM MEXAHU3MOB, YUE€T
TPEHUSI B TEXHUKE, IMOJIIUIHUKN, HCIIOJIb30BAHUE 3aKOHA COXPAHECHUS HWMITYJIbCAB
TexHuke (pakera, BOJAOMET W JApPYrue), JABUTaTeb BHYTPEHHETO CropaHus, IMapoBas
TypOrHa, OBITOBOM XOJIOAMILHUK, KOHTUIIUOHED, TEXHOJIOTUU TIOTyYESHHSI COBPEMEHHBIX
MAaTEepUAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHUH, DJIEKTPOCTATHYECKAS
3alMTa, — 3a3eMJIEHHE  DJIEKTPONpUOOpOB, KCEPOKC, CTPYWHBIM  TIPUHTEDP,
AIIEKTPOHATPEBATEIBHBIC TPUOOPHI, AIIEKTPOOCBETUTEIHHBIE TPHUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znen 4. DiekTpoauHAMHUKA
Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[TocrosiHHBIE MarHuThl. B3anMoJelcTBUE IMOCTOSHHBIX MarHUTOB. MarHuTHOE
nose. Bekrop MarHWUTHOW WHAYKUWH. [IpuHIMII Cynepno3suuyu MarHUTHBIX ITOJIEH.
JInauy MarauTHOM MHAYKIMK. KapTrHa TMHUNA MarHUTHOM MHYKLIHMH I1OJIS1 TOCTOSTHHBIX
MAarHHUTOB.

MarnutHOe noJie MpOBOAHUKA ¢ TOKOM. KapTuHa JIMHUI MHAYKIMHA MarHUTHOIO
OJIs1 NIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOIHHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTena. BzauMoieiicTBre MPOBOAHUKOB C TOKOM.
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Cuna Amnepa, €€ MO1yJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib W HampaBlieHUE. [[BMKEHHE 3apsHKEHHOW 4YacTHUILIbI
B OJIHOPOJTHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBrIeHME DIIEKTPOMArHUTHOW MHAYKUMHU. [I0TOK BEKTOpa MarHUTHOM WHIYKLIHH.
DIEKTPOJIBIKYIAsE CUJIa MHIYKIHUH. 3aKOH 3JI€KTpOMarHuTHOU nHaykuuu dapases.

BuxpeBoe siexkTpuueckoe Moje.  DJIEKTPOABMXKYIIAas  CWiIa  MHAYKIUHU
B IIPOBOJHUKE, IBHKYILEMCS ITOCTYyNATEIbHO B OTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHOykTUBHOCTh.  SIBIIEHME  CaMOMHAYKIMHU.  OJEKTPOABMXKYIIAs  cuia
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO MOJIs KaTYIIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHn4eckrue yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTBI,  JJIEKTPOJBUTATENIb,  YCKOPHUTEIM  JJIEMEHTAPHBIX  YaCTHII,
WHAYKIHOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHHE PIEKTPOHHOTO ITyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHAYKIMA MAarHUTHOTO TIOJIA.

B3anmopeiicTBue AByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

Jenctue cuinbl JIopeHIa Ha HOHBI AJICKTPOJIUTA.

SIBiIeHME ATIEKTPOMArHUTHON MHIYKIUH.

[IpaBuno Jlenna.

3aBUCUMOCTh DJICKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO MOTOKa.

SIBneHHne cCaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

M3ydeHre MarHuTHOTO NOJI KaTYIIKH C TOKOM.

HccnenoBanue neMcTBHs NOCTOSIHHOTO MarHUTA HA PaMKy C TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMArHUTHOW HHAYKIUU.

Paszgea S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas cucrema. CBoOOIHBIE MeXaHUYECKUE KojeOanus. ["apMmoHnueckue
koneOanus. [lepuon, yacrora, ammiuTtyna u ¢asa kojnedanuid. [Ipy>KUHHBIN MasTHUK.
MaremaTudyeckuii MasTHUK. YpaBHEHHE rapMOHHUUYECKUX KoisieOanuii. I[lpeBpaiienue
SHEPrUM NMPU TAPMOHUUYECKUX KOJICOAHUSX.

Konebarenbubiii KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIC KOJICOAHUS B UJI€aJIbHOM
KOJIEOATEIIbHOM KOHTYpE. AHAJOTHS MEXKIYy MEXaHUYECKHUMH M DJICKTPOMArHUTHBIMU
konebanusimu. ®opmyna TomcoHa. 3aKkOH COXpaHEHMsI HSHEPIrUU B HICAITBHOM
KoJie0aTeILHOM KOHTYPE.
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[IpencraBneHre o 3aTyxamMUX KoJeOaHUSIX. BBIHYXIEHHbIE MEXaHHYECKHE
KosebaHus. Pezonanc. BeIHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOAHMSL.

IlepemenHsblil Tok. CHHYCOMAAIBHBINA EPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mnepemaya © MOTPEOJCHHE AIIEKTPUUECKON
DHEPIrUU. OKOJOTHYECKHE PHUCKH IIPpU MPOU3BOJACTBE AIEKTpodHepruu. KymbTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUH B IOBCETHEBHON KU3HMU.

TexHuyeckue ycTpoucTBa U NPAKTHYECKOE IPUMEHEHME: DIIEKTPUYECKUN 3BOHOK,
TeHEPaTop NEPEMEHHOT0 TOKA, JINHUU 3JIEKTPOIIepeaay.
Llemoncmpayuu

HccnenoBanue mapamMeTpoB — KoOJIeOATENbHOW CHUCTEMbI (NMPY>KUHHBIA — WJTH
MaTeMaTUYECKUI MasSTHHK).

Ha6nronenue 3atyxaromumx KojieOaHui.

HccnenoBanue cBOMCTB BEIHYXACHHBIX KOJIEOAHMIA.

Ha6nronenue pesonanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJICOAHMS.

OcmwinorpaMMsl — (3aBUCUMOCTM  CWJIBI TOKa M HaIpPsDKEHHS OT BPEMEHH)
JUTSL 3JIEKTPOMArHUTHBIX KOJIeOaHMil.

Pe3oHanc mpu  NOCIENOBAaTENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyLIKU
VMHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopneinb TMHUM 3JEKTPOIIepESadH.
Yuenuueckuui sxcnepumenm, 1aoopamopnvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MaJIbIX KOJIEOaHUM Irpy3a HA HUTH OT JIMHBI
HUTHU U Macchl Ipy3a.

HccnenoBaHue NepeMEHHOTO TOKA B IENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNIHbLE 6OJIHbL

Mexanudeckue BOJIHBI, ycioBusA  pacnpoctpaneHus. Ilepuwon.  Ckopocts
pacrpocTpaHeHus U JyiHa BoJHBL. [lonepeunsie 1 mpoaoapHbIe BOIHBI. HTEppepenius
U 1U(pakiysg MEXaHUUECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONIEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBUS H3JIy4EHHUS JJICKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentrauus BexktopoB E, B, v B asnektpoMarHuTHO# BoaHe. CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPa)XCHHE, MpPeIOMIICHUE, MOoJspu3alus, Iudpakius,
unTepdepeniusa. CKOpOCTh MEKTPOMATHUTHBIX BOJIH.

[IIkama 2JIEKTPOMAarHUTHBIX BOJH. [IpUMEHEHHME DIIEKTPOMAarHUTHBIX BOJH
B TEXHHUKE U OBITY.

[TpuHUMITBI paguOCBA3H U TeNeBUAeHUA. Pagnonokamus.

DIEKTPOMArHMTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CPEIbI.

TexHHuuecKrMe YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTpPa3ByKOBas JUAarHOCTUKA B TEXHUKE MW MEOULUHE, pajap,
paanonpuEéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.
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Llemoncmpayuu

OO6pazoBaHue ¥ pacIPOCTPAHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Kone6mtomieecs Teno Kak UICTOYHUK 3BYKa.

HaGnronenue otpaxeHus U IpeIoOMICHHUS MEXaHHYECKUX BOJIH.

Habmronenue natepdepeHiuu u 1udpakiuy MeXaHuueCKUuX BOJIH.

3BYKOBOI1 pE30HAHC.

HabGnronenue cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIO0W M 4aCTOTOMH
KOJIeOaHMiA.

HccnenoBaHue CBOMCTB AJICKTPOMATHUTHBIX BOJIH: OTPaXKCHHUE, TIPEIIOMIICHHE,
noJisipu3anys, Tudpaxius, uHTepPEPeHITHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [ IpsMonuHeliHOe pacipOCTpaHEHUE CBETA B OTHOPOIHOM
cpene. JIya cBera. TouedHbIli HCTOYHHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHBI OTpaxkeHusi cBeta. [locTpoeHne W300paKEHUIB
IIJIOCKOM 3€pKaJIe.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIA IMOKA3aTeNb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroa MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CinoxHblii coctaB Oenoro cseta. L[Ber.

Cobuparoniye u paccenBaromie JuH3bl. ToHkas JnH3a. OKycHOE paccTOsiHUE U
OnTHYECKas CWia TOHKOW JuH3bL [locTpoeHue wu300pakeHWit B coOUparomux |
pacceuBaromux JuH3ax. DopMysa TOHKOHN JUH3BI. Y BEJIMYCHUE, 1aBAEMOE JIMH30M.

[Ipenenbl TpUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. UHtepdepenius cBera. KorepeHTHbIE MCTOUYHUKHU. Y CIOBUS
HAOJIOICHUST MAaKCUMyMOB M MUHMMYMOB B WHTEP(PEPEHIIMOHHONW KapTHUHE OT JIBYX
CHUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus certa. Judpakimonnas pemeérka. YciaoBue HaOMIOIEHHS TIaBHBIX
MaKCHMYMOB IpH MaJI€HUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHudeckue ycTponcTBa U MPaKTUYECKOe IPUMEHEHUE: 0UKH, Jiyna, oToanmnapar,
MPOCKITMOHHBIN amnmapar, MUKPOCKOII, TE€JIECKOI, BOJOKOHHAS ONTHKA, AUPPAKITMOHHAS
pEETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsMonMHEHOE PACHpPOCTPAHEHUE, OTPAXKEHHE W  MPEIOMIIEHUE CBETA.
OnTuyeckue npudopsI.

[TomHOe BHYyTpEeHHEE OTpaxeHue. Monaens cBeToBOAA.

Uccnenosanue cBONCTB M300payKEHUM B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenue unrepdepeHiiuu ceera.

Habmonenue nudpakiuu ceera.

Habnronenue nucnepcuu cBera.
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ITonydeHnue cuekTpa ¢ TOMOIIBIO TPU3MBI.
[Tomyuenue criekTpa ¢ MOMOIIbIO TU(PPAKIMOHHON PEIIETKY.
Haburoienue nossipusanuy cBera.

Yuenuueckuu sxcnepumenm, 1abopamopuvie padomoi
M3mepenue nokasarens IpeslOMICHHS CTEKIIA.
HccnenoBanue cBONCTB M300pa)KeHUI B JIMH3aX.
Ha6nronenue nucnepcuu cBera.

Pasnen 6. OcHOBBI cIeHAJIBHON TEOPUU OTHOCUTEJIbHOCTH

I'panuiel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTymarel cnenuanbHOM
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BaKyyMe,
MPUHILNI OTHOCUTEJIBHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIUICHUE BPEMEHUM U COKpAIICHUE
JUTUHBI.

OHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C DHEPIUEN U UMITYJIbCOM PEJIITUBUCTCKON YaCTULIBI. DHEPTHUS ITOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronbl. Popmyna [lnanka cBs3u >HEpruM (POTOHA C €ro YacTOTON. DHEpPrus u
UMIYJIbC POTOHA.

OtkpeiTue u ucciaegoBanue ¢otoddpdexra. OnbiTel A.I'. CroneroBa. 3akoHbBI
dorordpdexra. VYpaBHenue OiHmTerHa I Qoroaddekra. «Kpachas rpanunan
dbotoarddexra.

JlaBnenue ceeta. OnbiTel [1.H. JIeGenera.

XHUMHUYECKOE IEHCTBUE CBETA.

Texnudyeckue yCTpOHCTBA M MPAKTUUYECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COJIHEUHas OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®oTo3PeKT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3ak0HOB BHENTHETO GoTodddexTa.

CBeTouon.

Conneynas OaTapes.

Tema 2. Cmpoenue amoma

Mopgens artoma Tomcona. OmnwiTel Pesepdopna mo paccessHUIO 0O-4acTHIIL.
[1nanerapnas moaens atoMa. [loctynarsl bopa. U3nyuenue u nornouienue GoToHOB pu
NIEPEXO0JI€ aTOMA C OJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl ciekTpoB. CrieKTp ypoBHEN
HHEPIUM aTOMa BOAOPOJA.

BonnoBeie cBouctBa wactull. Bosubl e bpounsa. KopnyckyisspHO-BOJTHOBOM
JyaJIu3M.

CIIOHTaHHOE U BBIHYKJEHHOE U3JIy4YCHHE.

TexHuyeckne ycTpoucTBa M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAIBHBIA AHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTEP.
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Llemoncmpayuu
Mopnens onbita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
HaOmronenue muHeMYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopuvie pabomol
Habmronenue mMHEN4aToro cnekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, JOKa3bIBAIOIME CIOKHOCTb CTpoeHus sAxpa. OTkpsITHE
paanoaktuBHOCTH. OmbIThl Pesepdopna mo ompeseneHuio cocTaBa pagloaKTUBHOTO
uznyyenus. CBoiicTBa anb(a-, Oera-, raMmma-u3nydeHus. BnusHue pagnoakTHBHOCTH Ha
YKUBBIE OPraHU3MBI.

OTkpbiTHe TpoTOHa W HelTpoHa. Hykmonnas wmogens sgpa [eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tormnsl.

Anbda-pacniag. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacman. I'aMMa-u3iaydeHue.
3aKOH paJMOaKTUBHOIO pacaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHble cuibl. JledekT macchl spa.

Snepnbie peakuun. /lenenne u cuHTe3 AI€EP.

SAnepusiit peakrop. TepmosinmepHbiii cunte3. [IpoOiemMbl U MEPCIEKTUBBI SAECPHOM
OHEPIreTUKHU. JKOJOTUYECKHE ACIIEKTHI SIAEPHON SHEPTETHUKH.

OnemeHTapHbIe YacTUIBI. OTKPBITHE TO3UTPOHA.

Meroasl  HaOMIOAEHUST W PETUCTpAllMM  3JIEMEHTAPHBIX  YacTHL.

dyHnaameHTanpHbIE B3auMOAEeHCTBUS. ENMHCTBO (pU3nMuecKol KapTUHBI MUpa.

TexHU4ecKue yCTPOMCTBA M IPAKTHUYECKOE IPHUMEHEHME: JO03UMETpP, Kamepa
BunecoHa, sinepHsblil peaktop, aToMHas 6om0a.
Jlemoncmpayuu

Cu€TunK MOHU3HUPYIOIIUX YaCTHII.
Yuenuueckuu sxcnepumenm, nabopamopvie pabomul

HccnenoBanue TpekoB 4yacTHIL (1O TOTOBBIM (hoTorpadusim).

Pazgea 8. DiieMeHTHI aCTPOHOMUM M ACTPOPU3NKHU

DTansl pa3BUTHS aCTPOHOMHUH. [IpuKiiagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3Bé3nH0r0 HeOa. Co3Besnus, sipKue 3BE3bI, TNIAHETHI, UX BUAMMOE JBIKECHHUE.

ConHeuHas cucTema.

Connne. Conneunas akTUBHOCTh. MicTounuk 3Heprun CosHua U 3BE31. 3BE3/IbI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMma «CIeKTPAJIbHBIA KIaCcC — CBETUMOCTb». 3BE3/bI
TJIABHOM MOCJIEI0BATENIbHOCTH. 3aBUCUMOCTh «MAcCca — CBETUMOCTB) JJIsl 3BE3] TJIABHOM
MOCJIEA0BATENBLHOCTU. BHyTpeHHEee cTpoeHue 3BE31. COBpEMEHHBIE IMPEACTABICHUSIO
MPOUCXOKICHUH U 3BoronK CoJHIIA U 3BE3/1. DTambl )KU3HU 3BE3I.

Mueunsiii [1yTe — Hamia ["anaktuka. [Tonoxenue u geuxxenue ComnHia B ['aiaktuke.
Tunbl ramaktuk. Paguoranaktuky u kBasapsl. YEpHbIE ABIPHI B iApaX FaJIAKTHK.
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Bcenennas. Pacmmmpenue Bcenennoi. 3akon Xa06ma. Pa3Oeranme raiakTHK.
Teopus bonbiioro B3peiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. Metaranaktuka.

Hepeméunplie mpo6sieMbl aCTPOHOMUM.
Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYXEHHBIM TJ1a30M C  HCMOJIB30BAHHEM KOMIIBIOTEPHBIX
MIPWIOKEHUH ISl OTIPE/ICTICHUS TTOJI0KEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be3/1usl CEeBEPHOIO MOTYIMIAPUS U IPKUE 3BE3IBL.

Habmronenus B Teneckon Jlynsl, maner, Mieunoro I[yTu.

O0o0maruee NOBTOPpeHUE

Ponp pusuku u acTpoHOMHH B 9KOHOMHYECKOU, TEXHOJIOTHIECKOM, COITMAIBHON H
THUYECKON cdepax AeATEeIbHOCTU YEJOBEKA, pOJIb U MECTO (PU3MKHM M acCTPOHOMHUU
B COBPEMEHHOM Hay4HOH KapTHUHE MHpa, Pojb (PU3MUECKOH TEOpUU B (POPMUPOBAHUU
IPECTaBICHUNA O (PU3NYECKOW KapTHHE MHpa, MECTO (PU3MUECKON KapTHUHBI MHpPaB
00LIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTaBICHUN O IPUPOJE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca pusnku 6a30B0ro ypoBHs B 11 Kjacce oCylIeCTBISETCS C yUETOM
COJIepKaTENbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMU MaTEMaTUKH, OMOJIOTUH, XUMUH,
reorpadu U TEXHOJOTHUHU.

Meowcnpeomemnvie nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHHUE, HAyYHBIH (PakT, runoresa, pu3nueckas BEIUUYHHA, 3aKOH, TEOPHs,
HaOJII0ICHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peumieHUE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUECKHE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO,
BEKTOPbl M HX NPOCKLUHMH HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJIHBIC
AJIeMEHTapHbIX (QYHKIUN, MPU3HAKU NOJI00MS TPEYTOJbHUKOB, ONPEACIICHUE IIOIIAIN
miockux puryp u oonEMa Te.

buonozus: >nexTpudeckue sIBICHUS B dKUBOM IpUpoJie, KOJeOaTeNbHbIE JBUKECHUS
B JKMBOM IIPUPOJE, ONTHYECKHUE SIBIICHUS B >KMBOW NPUPOAE, AEHUCTBUE PaJUallU Ha
YKUBBIE OPraHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJIMYECKAs] CTPYKTYpa TBEPIBIX TEll,
MEXaHU3Mbl 00pa30BaHUsI KPUCTATUIMYECKON PEIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpagusa: mMarHuTHBIE TONIOCAa 3€MJIM, 3aJ€XKH MArHUTHBIX Py, (poTrochEMKa
36MHOM OBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHHM.

Texnonoeus:  JIMHUM  DIIEKTPONEpPENAY, TEHEpPATOp  IMEPEMEHHOIO  TOKa,
AJIEKTPOJBUTATENb, HHAYKIIMOHHAS M€4b, pajap, paIuoNpUEMHHUK, TEIEBU30D, AHTCHHA,
tenedon, CBY-meub, NPOCKIMOHHBIM amnmapaT, BOJOKOHHAS OITHKA, COJHEYHAs
OaTapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpenvera «®Dusmka» Ha YpPOBHE CpeIHETO OOIIETO
obOpaszoBanmsi (0a30BbIl ypOBEHH) JOHKHO OOECMEYUTh TOCTHKCHHE CIIETYIONMNX
JMYHOCTHBIX, METAITPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JImaHOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nkay TOHKHBI
OTpaxkaTh ~ TOTOBHOCTh M  CIOCOOHOCTh  OOY4YalOIMUXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMIO3MIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpPHUEHTAIIH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHU, COOTBETCTBYIOLIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACHIMPECHUE >KU3HEHHOTO ONBITA W OMbITa
JNEATEIbBHOCTH B MPOLIECCE pPEAIN3alMM OCHOBHBIX HAMNpPABIEHUN BOCHUTATEIBHON
NEATEIIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:knaHCKOro0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKOW MO3UIIMK O0YYArOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIECTBA;

MIPUHSTHE TPaJIUIIMOHHBIX 001IeYeI0BeYeCKIX T'YMaHUCTAYECKHAX 151
JIEMOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B MHTEpecax TI'PaXIaHCKOIO
oOIIIECTBa, y4acTBOBATh B CAMOYIIPaBJIEHUHU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHUE B3aUMO/JICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM M BOJIOHTEPCKOM AEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:
c(hOpPMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;
LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00JaCTH (DU3UKHU U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEILICHUS,
OPHEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHUE JJUIHOTO BKJIa/Ia B TOCTPOEHUE YCTOHIMBOTO OYAYIIETO;

4) 3¢TeTH4eCKOr0 BOCIIMTAHUSA:
ACTETUYECKOE OTHOIIEHHUE K MHUPY, BKJIIOUYAs SCTETUKY HaAYYHOTO TBOPYECTBA,
npucyIiero Gu3nyeckon Hayke;
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5) Tpy10BOro BOCIMTAHMS:

WHTEPEC K Pa3MYHBIM cepaMm MpoPeCCHOHAIBHON NESITEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIA BHIOOP Oyayiei
npodeccun u peaaTnu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH (PUBUKHU
Ha IPOTSKEHUU BCEH JKU3HU;

6) 3K010rMYeCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0OCO3HAHHUE TTI00AIBHOTO XapaKTepa
HKOJIOTMYECKUX MPOOIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JIEUCTBUI B OKPYKAIOIIEH CpEIEe HA OCHOBE
3HAHUA LEJICW YCTOMYUBOIO PA3BUTHS YEIIOBEYECTBA,

Pacimipenne omnbiTa AeSTEIBHOCTH 3KOJOTMYECKON HAMPABICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpPMUPOBAHHOCTb MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3NUECKON HAYKH;

OCO3HaHUE LEHHOCTH HAYYHOW NIEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKK  OCYIIECTBISATH  NPOEKTHYHD W HCCJIENOBATENIbCKYI0  JI€ATEIbHOCTD
UHIUBUYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
Ba3oBbie Jornuyeckue aeicTBUSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONPEAENATh LEIU ICITEIbHOCTH, 331aBATh ITAPAMETPbI U KPUTEPUU UX JOCTUKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH WM TIPOTHBOPEUYHSI B PACCMATPUBAEMBIX (PU3MUECKHUX
SIBJICHUSIX

paspabaThiBaTh IIaH pEIMIEHUS MPOOJIEMBI ¢ YYE€TOM aHaIW3a HWMEIONTUXCS
MaTepHUaJIbHBIX U HEMATePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLICHUBATh PUCKU MTOCIEACTBUN JIESITEIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJHATH PA0OTY B YCIOBUSX PEAbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUU KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBarebCcKue 1eMCTBUS:

BJIAJICTh HAYYHOM TEPMHHOJIOTHEM, KIIOUEBBIMH TMOHATUSIMA W METOAAMHU
(bu3nYeCKON HAYKH;

BJIAJIETh HaBBIKAMU Yy4E€OHO-HCCIICIOBATEIbCKON M TMPOEKTHON JESITEIHHOCTH
B 00acTH (DU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY TTOUCKY
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METOJIOB PEIICHUS 3a/1a4 (PU3NUECKOTO COAEPIKAHMS, TPUMEHEHUIO PA3TUYHbIX METOIOB
HO3HAHUS;

BIAaJCTh BUJAMHM JEATEIbHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, MPeo0pa3oBaHUI0 U IPUMEHEHHIO B PA3IMYHBIX y4EOHBIX CHTYallUsX,
B TOM YHCJIE TIPU CO3AaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJISITH PUYMHHO-CIICICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3a7a4y, BbIIBUTAThH
TUINIOTE3Y €€ pelIeHus, HAXOIUTh apIyMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEP KICHHH,
3aJaBaTh apaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHUsS 3a/layll pe3yibTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh ®  (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayl B  00pa3oBaTEIbHOU
JEeSITeIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETb [EPEHOCUTh 3HaHWsA 10 (PuU3MKE B  IPAKTHUECKYIO  00JacTh
KHU3HEACITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE UJIEH, TIpeiaraTh OpUTHHAJIbHBIC MTOIXOAbI U PEILICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmueii:

BIIAJICTh HAaBbIKAMHU TMOJydeHUs uWHPoOpManuu  (U3HUYECKOTO  COJEpKAHUS
U3 HWCTOYHHMKOB pPa3HBIX THIIOB, CaMOCTOSATEIHLHO OCYIIECTBIATH IIOWCK, aHaJIW3,
CHUCTEMAaTH3aIMI0 M HWHTEPIpETaio WHGOPMAIIUK Pa3InYHBIX BUIOB H  (hopm
MPE/ICTABIICHUS,;

OIICHUBATh JIOCTOBEPHOCTH HH(OPMAITUY;

HCITOJIB30BaTh CPEJICTBA MH(GOPMAIMOHHBIX W KOMMYHHKAIITMOHHBIX TEXHOJIOTHH
B PpCIICHHMM KOTHUTUBHBIX, KOMMYHUKATHBHBIX U  OPTaHHU3AlMOHHBIX 3aJ]a4
c coOmoaeHneM TpeOOBaHMK HSProOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHCHBI,
pecypcocOepeKeHrs, TPaBOBBIX M O3TUYECKHX HOPM, HOPM HWH(GOPMAIMOHHON
0e30I1aCHOCTH;

co37aBaTh TEKCThI (PU3WUYECKOTO COJAEpKaHUSA B Pa3IMUHBIX (hopmaTax ¢ y4ETOM
Ha3HaueHUs HMHPOpPMAIUM U 1EJEBOM ayJIUTOPHH, BBHIOMpas ONTHUMAIBHYIO (GopMy
MIPEICTABIICHUS U BU3YAIH3AIUU.

KomMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBHS:
OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3UKU U BO BHE-YPOUHOMU AESATEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYalMi U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX
CPEICTB;
MOHUMATh U UCIIOJIb30BATh PEUMYIIECTBA KOMaHIHOW U MHIMBUTyaJIbHON pabOThI;
BBIOMPATH TEMATUKY U METObl COBMECTHBIX JEHCTBUH C yUETOM OOIIUX UHTEPECOB,
Y BO3MOXKHOCTEM Ka)XJJ0TO YWiICHA KOJIJIEKTUBA;
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IIPUHHAMATH L€ COBMECTHOM JEATENBHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH NEUCTBUM, PACTIPEAEIIATH POJIM C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M Ka)XJOI'0 Y4aCTHHKA KOMAaHIbl B OOLIMii
pe3yabTaT 1o pa3padOTaHHBIM KPUTEPHSIM;

IpejjlaraTb  HOBBIE IIPOEKTHI, OLEHUBATh HJAEU C TO3UMLUUU  HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOU 3HAYNMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYaLUsX,
IPOSIBJISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCaJbHbIE Y4eOHbIE JelCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh TO3HABATEIBHYIO IESITEIbHOCTh B 00J1acTU (PU3UKU
U ACTPOHOMMUH, BBISIBIISATH IPOOJIEMbI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBIIATH IJIaH PELIEHUs PACUETHBIX M KaYECTBEHHBIX 3aj/1ad,
IJIaH BBIMOJHEHUS MPaKTUYECKOM paboThl € YYETOM HMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEAIOYTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLIUsIM;

pacHIMPSTh PAMKH Y4€OHOTO MpeAMeETa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JieJIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHUPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH
3a pelieHue;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMU B 001acTU (HU3HKH,
MIOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATbHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyallWsiM, BHOCHUTh KOPPEKTHUBBI B JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEIHHOU PEBIICKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUI U MBICIIUTEBHBIX MTPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIh30BaTh MPUEMBI pe(IIeKCHH JJIsl OIEHKH CUTYyallid, BHIOOpa BEPHOTO
pereHus;

YMETh OIIEHWBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS MO0 UX CHUKCHHIO;

MPUHUMATh MOTHBBI M ApTYMEHTHI IPYTHUX MPU aHAIU3E PE3YJIBTATOB ICSITEIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX TIPH aHAIHM3E PE3YIbTaTOB JACSITCIHHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OIMIHUOKH.

B mporecce mocTMkeHUS JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI IIPOTPAMMBI
no ¢u3uKe 9 YPOBHA cpeaHero oOmero oOpa3oBaHus Y  OOydYarommxcs
COBEPIIICHCTBYETCS OMOIIMOHAJILHBIH WHTEJUICKT, IIPEITOJTararonui
c(hOpMHPOBAHHOCTH:
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CaMOCO3HAHHS, BKJIFOYAIOIIETO CIOCOOHOCTh HOHUMATh CBOE SMOLMOHAILHOE
COCTOSIHUE, BUJICTh HAIMIPABJICHUS PA3BUTHSI COOCTBEHHON AMOIMOHAILHOM Cephl, OBITH
YBEPEHHBIM B Ce0¢;

CaMOpETyJIMpPOBAaHUA, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE [PUHUMATh
OTBETCTBEHHOCThH 32 CBOE MOBEJICHUE, CIOCOOHOCTh aIalITUPOBATHCS K AMOIIMOHATHHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTMIKCHUIO LEIU U
yCIexy, ONTUMH3M, HWHUIMATUBHOCTb, YMEHHUE JEHCTBOBAaTh, HCXOAs M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIIOYAIOMIEH CIIOCOOHOCTh MOHHMMATh JMOIIMOHAIILHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €T0 MIPHU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPEIKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUSIC
JIPYTUMU JTFOJBMU, 3a00TUTHCS, TPOSIBIISITE MHTEPEC U pa3perniaTh KOHPIUKTHI.

IHPEAMETHBIE PE3YJIBTATbBI

K xonny obyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YJAIONTUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax poJib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B PA3BUTUH COBPEMEHHOM TEXHUKH W
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIBLHOCTH JIOIEH;

YUYUTBIBATh  TPAHUIIBl MPUMEHEHUsS] HW3YYEHHBIX  (PU3MUECKHUX  MOJETeH:
MaTepuajibHas TOYKa, MHEpIUalbHas CHUCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE TEIO,
WJICaTbHBIM Ta3, MOJEIU CTPOEHHS Ta30B, KUJIKOCTEM W TBEPABIX TEJ, TOUYCUYHBIN
AJIEKTPUUYECKUH 3apsii MPU pellieHnH (GU3UIECKUX 3a]1a4;

pacno3HaBaTh (pU3MUYECKHE SBICHUS (TIPOIECCh) M OOBSICHATh WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U
AJEKTPOJAVMHAMUKHA: PABHOMEPHOE W PABHOYCKOPEHHOE IPSAMOJIMHEWHOE JBUXECHHUE,
CBOOOJTHOE TTaJIeHNEe TeJ, JBM)KCHHE MO0 OKPYKHOCTH, MHEPIIHS, B3aUMOJCHCTBUE TEl,
muddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KUIKOCTEN U TBEPIBIX TEJl, K3MEHEHUE
o0béMa Tel TpH HarpeBaHMM (OXJAXIACHHH), TEIJIOBOE paBHOBECHE, HCIIAPCHHE,
KOHJEH AL, IUIaBJICHUE, KPUCTAIIM3alMsl, KUTICHUE, BIIAXKHOCTh BO3/1yXa,IOBBIIIIEHUE
JIaBJICHUs ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEKIY IapaMeTpaMu
COCTOSIHHS Ta3a B U30MPOLIECCaxX, IICKTPU3AMS TEJ, B3AMMOJICHCTBUE 3aps/I0B;

OTNUCHIBATh MEXAHWYECKOE JIBMIKEHHE, HCMOJb3ysl (U3NYECKUE BEJIUYUHBI:
KOOpJAWHATA, MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, CUJa, UMITYJIbC
Tela, KUHETWYEeCKash JHEprus, MOTEHIMaJbHAasl DJHEPrusi, MexXaHudeckas paborta,
MEXaHMUYECKash MOIIHOCTbh; MPU OMUCAHUHU MPABWIBHO TPAKTOBATh (PU3UUYECKHUI CMBICT
HCIIOJB3YEeMBIX BEJIMYMH, WX OO0O3HAUYCHHS W CIWHHIBI, HaXOAUTh (OPMYIIHI,
CBSI3bIBAIOIIUE JaHHYIO (PU3NUECKYIO BEJIMUUHY C IPYTUMHU BEJIMUUHAMU;
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ONKCHIBATh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUJIOBBIE SBJICHHS, UCIIOIb3YS
(u3nyecKkue BEIMYMHBL: 1aBJICHUE ra3a, TEMIIEpaTypa, CPEIHs KHHETUUECKAs YHEPIHs
XaOTHYECKOIO0  JBMKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHasi CKOPOCTb  MOJIEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEprus, padoTa raza, KodQ(PHUIMEHT MOJE3HOTO
JEHCTBUS TEIJIOBOIO JBUTATENs; IPU ONMCAHUU IMPABWIBHO TPAKTOBATh (PM3MUYECKUI
CMBICIT MCIOJIb3YEMBIX BEJIMYHMH, UX OOO3HAYEHUS W €IUHUIIbI, HaXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATh HM3YYECHHBIE BJIEKTPUUYECKHME CBOWCTBA BELIECTBA U 3JIEKTPUUYECKUE
ABJIEHUSL (IIPOLIECCHI), HCIOJB3YyS (PU3MUECKHEe BEIMUYMHBL: DJIEKTPUUYECKHUI 3apsij,
AIIEKTPUYECKOE IT0JIE€, HANPSHKEHHOCTD IOJISA, NOTEHIMAN, PAa3HOCTh MOTECHLIHUAIIOB; IIPU
ONMCAaHUU TPABUIBHO TPAKTOBaTh (PU3UUECKHUI CMBICI HCHOJb3YEMBIX BEJIMYUH, HUX
0003HAaUEHUS M €IUHUIBI; YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BCJIMYMHY C IPYTUMU BEITMYNHAMM,

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBJICHUS, UCTIOIb3Ys (PU3NUECKUE 3aKOHbI
YU OpUHLMIBL 3aKOH BcemupHoro tsaroreHus, I, II u III 3akonbl HeroToHa, 3akoH
COXpPAaHEHUsI MEXAHUYECKOW SHEpPruH, 3aKOH COXPAHEHUs HUMIIYJIbCA, HPUHLIUI
CYNEpIO3ULIMA CHWJI, TPUHILMI PABHOMPABHS HWHEPUHUAIbHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHeW KWHETUYECKOW SHEPIHH TEIUIOBOTO JBIXKCHHS MOJIEKYJ C aOCOIIOTHOM
TEMIIEpaTypoil, MEePBbIi 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHUS 3JEKTPUUYECKOTO
3apsaa, 3akoH KynoHa, mpu 3TOM pasiauyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOEe BbIPAKEHUE U YCIIOBHUS (TPAHMIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPHUHLMIBI JEUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HMX OE€30MaCHOTIO HCIOJb30BAaHUA B MOBCEIHEBHOM
KU3HH;

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3NUYECKUX SIBICHUN U MPOLIECCOB
C HCIIOJb30BAHUEM MPAMBIX, U KOCBEHHBIX H3MEPEHHU, MpU 3TOM (HOPMYIUPOBATH
npobiiemMy/3agadyy M THIOTE3y Y4eOHOro OSKCIEpUMEHTa, COOMpaTh yCTaHOBKY
U3 MPEIJI0KEHHOT0 000PYI0BAHMUS, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BBIBOJIBI;

OCYULIECTBJISTh MPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIIUYUH, [IPU 3TOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHHS W HCIOJIb30BATh W3BECTHBIE METOJIbI
OLIEHKH MOTPEIIHOCTEN N3MEPEHN;

UCCJIEI0BATh 3aBUCUMOCTH MEXAY (PU3MUYECKUMHU BEIMYMHAMH C MCIOJIb30BAHUEM
OpSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATh PE3YJIbTAThI
MOJIy4€HHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUAE TaOIHI] U TpadUKOB, /IenaTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIIEI0BAHNUS;

co0ro1aTh mpaBuiia 0€30M1acHOTO TPyAa IPU MPOBEIEHUH HCCIIEI0BaHUN B paMKax
y4eOHOT0 PKCIEePUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM U TMPOEKTHON AeITeIhHOCTUC
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1JaOOPaTOPHOIo 000pyA0BAHNUS;

pemary pacyéTHble 3a7aud C SIBHO 3aJaHHOW (PM3MUECKON MOJEINbI0, UCIOJb3YS
¢u3nyecKkue 3aKOHBI U MMPUHITUIBI, HA OCHOBE aHAJIM3a YCJIOBHUSA 3a/1a4l BHIOUPAThH
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(U3NYECKYIO MOJIENB, BBIIEATH (PU3MUECKHE BEIMYUHBI U POPMYIIbI, HEOOXOAUMBIE IS
e€ pelIeHMs, TPOBOJUTh PAaCUYEThl U OLICHUBATH PEAJIbHOCTh IOJYYEHHOIO 3HAYCHUS
(U3UYECKON BETMYUHEI;

pemaTh KayeCTBEHHBIE 3aJa4d: BBICTPAMBATh JIOTMYECKHM HEIMPOTHUBOPEUUBYIO
LEMOYKY PpACCYXKACHUM C ONOPOM Ha W3YyYCHHBIC 3aKOHBbI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHUS;

UCIOJb30BaTh IPU PEIICHUH Y4YEOHBIX 3aJa4 COBPEMEHHbIE HH(OPMALMOHHBIE
TEXHOJIOTUH JUIsl TIOWMCKA, CTPYKTYpUPOBAHUS, HMHTEPIPETAlMU U MPEICTaBICHUS
y4eOHON M HAyYHO-MOMYJISIPHONM HH(POPMAIINH, TIOTYYSCHHON U3 Pa3TUYHBIX UCTOYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

OPUBOJUTH MPUMEPHl BKJIAJAa POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

WCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKEe B TMOBCEAHEBHOW >KU3HHM IS
oOecnieueHrss 0€30MacHOCTH TpU OOpamieHnH ¢ [OpuOoOpaMH U TEXHHUYECKUMU
yCTpOMCTBaMH, IJIsi COXPAHEHHsI 30POBBS U COONIONCHHS HOPM HKOJIOTHMYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMI€ C BHINOJIHEHUEM Pa3IMUHbIX COLMAIBHBIX POJIEH, MIIaHUPOBATh
paboTy Trpynmbl, pPaAUMOHAIBHO PpACHpEAENsITh OO0S3aHHOCTH U  IUIAHUPOBATH
JEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJC€KBaTHO OLICHUBATh BKJIAJ Ka)JIOTOW3
YYaCTHUKOB TPYIIIBI B PELIEHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K koHiy oOydenus B 11 kJjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y O0YUaAIOIUXCS YMEHUH:

JEMOHCTPHPOBaTh Ha MpUMEpax poib M MecTo (u3ukd B (HOPMHPOBAHUH
COBpPEMEHHOW HAay4YHOH KapTHUHBI MHpPA, B Pa3BUTHH COBPEMEHHOW TEXHHKU U
TEXHOJOTHA, B MPAKTUYECKOW NEATEIBHOCTH JIIOACH, IEIOCTHOCTh W EIUHCTBO
du3znyeCcKOi KapTUHBI MUPA;

YYUATHIBATh TPAHMIIBI MPUMEHEHUS M3yYEHHBIX (PU3MYCCKUX MOJCIICH: TOYCUHBIN
AIIEKTPUUECKUH 3apsif, JIyd CBETa, TOYCUHBI HCTOYHHUK CBETA, SJEPHAsT MOJAEIh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7jpa TIPU pelIeHud GU3NIECKUX 3a]1ad;

pacrno3HaBaTh (PU3UYECKHE SIBICHUSA (TPOIECCh) M OOBSICHATH WX Ha OCHOBE
3aKOHOB DJJICKTPOAWHAMHUKH W KBAaHTOBOW (DHM3MKH: SJIEKTpUUYECKAas MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JEHCTBUS TOKAa, B3aWMOJCHCTBHE
MarHuTOB, JEKTPOMArHUTHAs WHAYKIHS, ACHCTBHE MAarHUTHOTO IOJIA HA MPOBOTHUK
C TOKOM W JBIKYIIMICS 3apsl, OJICKTPOMArHUTHBIE KOJeOaHUS W  BOJHBI,
NPSMOJIMHEIHOE PacIpOCTPaHEHUE CBETa, OTPAKEHUE, MPEJIOMIICHHEe, HHTep(epeHIINS,
TUQpakius W TOJSPU3AIMS CBETa, IUCIEPCUs CBETa, (OTOIMEKTpudeckuil 3pdekr
(potoaddexT), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHWE JIMHEHMYATOTO CIEKTpa aToMa
BOJIOPOJ1a, €CTECTBCHHASI U HCKYCCTBCHHASI PaIUOAKTUBHOCTB;
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ONKCHIBATh MW3YYEHHBIE CBOMCTBAa BEUIECTBA (JIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHUE, DIEKTPUUECKYI0 IMPOBOAUMOCTb PA3IUYHBIX CPEl) U AJIEKTPOMAarHUTHBIE
sBJIeHUs (IIPOLIECCHI), UCTIONb3Ys (PU3NUECKUE BEIMUMHBI: 3JIEKTPUUECKUM 3apsii, cuila
TOKa, OJJIEKTPUYECKOE HANpPsUKEHHE, JJIEKTPUYECKOE CONPOTUBIEHUE, PA3ZHOCTb
HNOTEHLUAJIOB, 3JIEKTPOABIKYIIAs cUila, padoTa TOKa, MHAYKIIHMS MarHUTHOTO I10JIs, CHJIa
Awmnepa, cwia JlopeHua, HHAYKTHBHOCTh KaTYIIKH, JSHEPIUs 3JIEKTPUUYECKOTO H
MarHuTHOTO TOJIEH, MePUO M YacToTa KoJeOaHuil B KoJieOaTeIbHOM KOHTYpE, 3aps U
CHWJIa TOKa B TIPOLIECCE TAPMOHUYECKUX SJIEKTPOMArHUTHBIX KoJieOaHUM, (POKyCHOE
paccTOsIHUE W ONTHUYECKas CWJIA JIMH3bL, NPHU ONHCAHWM NPABUJIBHO TPAKTOBAThH
(bu3MYECKUl CMBICT MCHOJb3YEMbIX BEJIMYMH, X 0003HAYEHUS U €AMHMIIbI, YKa3bIBATh
(dopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMY;

OTKCHIBaTh U3yYEHHbIE KBAHTOBBIEC SIBJIICHUS U MPOLIECCHI, UCTOIB3YS (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YHEPTUs
U UMITYJIbC (POTOHA, IEPUO/] N0y pACTIaa, SHEPTUS CBSI3U aTOMHBIX sJI€p, IPU ONUCAHUU
MPaBUJIILHO TPAKTOBATh (PM3UUECKUI CMBICT UCTIOJIb3YEMbIX BETUYMH, UX 0003HAUYECHHUS U
€AVHUIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYTUMH BEJIMYMHAMHU, BBIYUCIIATH 3HaUCHHE (PU3NUECKON BEIUUNHBI,

aHAIM3UPOBaTh PUINYECKHE MTPOLIECCHI U SIBICHUS, UCHIOJB3Ys (DU3NUECKUE 3aKOHBI
Y NPUHLUIBL 3aK0H OMa, 3aKOHBI MOCIEA0BATEIBHOIO U NapajuIeIbBHOIO COECIUHEHUS
IIPOBOAHUKOB, 3aKOH /[[xoyns—J/IeHna, 3aKOH AJIEKTPOMAarHWTHOM WHIYKIIMH, 3aKOH
MNPSAMOJIMHEMHOTO PACIPOCTPAHEHUS] CBETA, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHbI
MpEJIOMJIEHUSI CBETa, ypaBHeHUE JWHIITeHHa misa (oTodddekrra, 3aKOH COXpaHEHUs
SHEPryuu, 3aKOH COXPAaHEHUS HMMIYJIbCA, 3aKOH COXPAHEHMsS AJIEKTPUUECKOro 3apsja,
3aKOH COXPaHEHUs1 MaCCOBOI0 YMCJIA, IOCTYJIaThl bopa, 3aK0H palnOaKTUBHOIO pacnana,
OpU 3TOM pa3jinyaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro MaTeMaTHU4YecKoe
BBIPAKEHHE U YCIOBUS (TPaHULbI, 00IaCTH) TPUMEHUMOCTH;

ONpENENATh HAIPaBJICHUE BEKTOpPa HMHIYKLIHMM MAarHUTHOTO MOJS IPOBOJHUKAC
TOKOM, CHJIBI AMItepa 1 cuiibl JIopeHua;

CTPOUTh M OIHCHIBATH M300pa’KE€HUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM, TOHKOU
JIMH30M;

BBITNOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3NYECKUX SBJICHUHN U MPOLIECCOB
C HMCTOJb30BAaHUEM NPSAMBIX, U KOCBEHHBIX H3MEpPEHHUH: MpH 3TOM (OPMYyIHNPOBATH
npobiieMy/3aauyy M TUMNOTE3y Y4EeOHOrOo SKCIEPUMEHTa, COOUpaTh YCTaHOBKY U3
IpEeJI0AKEHHOT0 000y 10BaHUs, MPOBOJIUTH ONBIT U (POPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIISATh NMPSAMbIE M KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, IIPU ITOM
BBIOMpATh ONTHMAJBHBIA CIOCOO HM3MEPEHHs] M HCIOJIb30BaTh HM3BECTHHIE METObI
OLIEHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIMYHUH C MCIOJIb30BAHUEM IPSMBIX
U3MEPEHUI: TpU O3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (PUKCHPOBATH pE3YJIbTATHI
MOJyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE TaOnuIl U rpadukos, nenathb
BBIBO/IbI 10 PE3YJIbTaTaM UCCIIEJOBaHMSI;
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coOmro1aTh IpaBmiIa 0€30MaCHOTO TPy Aa MPHU MPOBECHUN UCCIICIOBAHNN B PaMKax
y4e0HOTO SKCIEPUMEHTa, Y4eOHO-UCCIeNOBATEILCKOW W TMPOEKTHOM ESITEIIbHOCTUC
WCIIOJIb30BAaHUEM U3MEPUTEIHLHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYAOBAHMUS;

pemarh pacy€THBIC 3a/a4d C SIBHO 3aJaHHON (PU3MUECKOW MOJACIBIO, MCTOIL3YS
bu3nYecKue 3aKOHBI W TPUHIIUIIEI, HA OCHOBE aHAM3a YCJOBHUS 3aJadd BBHIOMPATH
(buU3MYECKYI0 MOJIENb, BRIACIITH (PU3NYECKHUE BETUUUHBI U (POPMYJIIBI, HEOOXOAUMBIE AJIs
e pemieHus, MPOBOIUTh PACUYEThI M OIICHUBATH PEATHLHOCTH IMOJYYECHHOTO 3HAYCHUS
(bu3MYeCcKOi BEIMUUHBI;

pemiaTh KayeCTBEHHBIE 3aJlayd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXJCHUl ¢ ONmOpodM Ha M3YyYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh MpPHU PEIICHUH YYEOHBIX 3a/lad COBpEMEHHbIE HH(GOPMAIIMOHHbIE
TEXHOJIOTMM JUIsl TIOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAIMA U TMPECTaBICHUS
y4eOHOI U HAyYHO-TIONYJIAPHON HH(OpMAIK, TOTYYEHHOM U3 pa3InNYHbIX HCTOYHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOIy4aeMyro HHGOpMAIIHIO;

OOBSACHATh NPUHIMIMBI TEUCTBUS MalIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasnuyaTh yCIOBHUS WX 0€30MMaCHOTO UCIIOJIb30BAHUS B TTIOBCEAHEBHOM JKU3HMU;

MPUBOANTHh TPUMEPHI BKJIaJla POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B 00BSICHEHUE MPOLECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHUE TEXHUKU
1 TEXHOJIOTHUM;

HCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B IOBCEIHEBHOW >KU3HU JIJIS
obecrieueHus: 0€30MAaCHOCTH MpH OOpallleHHMH ¢ npubopaMd M TEXHUUYECKUMU
YCTPOWCTBAMHM, JJII COXPAHEHUS 370pPOBbSI M COOJIIOJCHHUS HOPM DKOJOTUYECKOTO
TOBEJICHUS B OKPYKAOIIEH CpelIe;

paboTaTh B TPYMIE C BHIIOJHECHUEM PA3IMYHBIX COIMAIBHBIX POJICH, TUTAHUPOBAThH
paboTy Tpymmbl, pPaIMOHAIBHO paclpeAcisITh O0S3aHHOCTH W IUIAHUPOBATH
JeATEILHOCTh B HECTAHAAPTHBIX CUTYyaIUAX, aJeKBaTHO OIICHUBATh BKJIAJl Ka)KIOTOH3
YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMATPUBAEMOM TIPOOIEMBL.
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10 KJIACC
Haumenosaunue
Ne KomuuectBo OcCHOBHEIE BUBI A€ITEILHOCTHA
pa3ziesioB U TeM [IporpammHoOe conepxkanue
/o 4acoB oOy4Jarommxcst

y4eOHOTO0 MpeMeTa

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHMUS

1.1 | ®usuka u meToabl 2 ®u3nka — HayKa 0 IpUpo/Ie. N3yyeHue HayyHbIX (AMIUPUUECKUX U
HAay4YHOTO MO3HAHUS Hayunble MmeToabI MO3HAHUS TEOPETUYECKHUX) METOJIOB MTO3HAHUS
OKPY’KAOLIEr0 MUPA. OKPY>KaroLIEro MUpa.
Ponp sxcnnepumenTa u Teopun OO6cyxaeHue rpaHul] MPUMEHUMOCTH
B IIPOLIECCE MO3HAHUS TPUPOIBI. (buU3HYEeCKUX 3aKOHOB U TEOPHIA.
DKCIepUMEHT B (PUBHKE. Pabora B rpyrine mo noAroToBke
MonenupoBanue Gpusnaeckux KOPOTKHX COOOIICHUI O POJIU U MECTe
SIBJICHUU U TIpoueccoB. HayuHnbie (bU3UKY B HAyKe U B MMPAKTHUECKOU
rurnore3bl. u3nyecKue 3aKOHbI U JESATENbHOCTH JIFOJCH.
Teopud. ['paHHIBl IPUMEHUMOCTH JleMOHCTpanus aHAJIIOTOBBIX U
buznyeckux 3akoHoB. [IpunHITUT 1T (QPOBBIX U3MEPUTEIHHBIX PUOOPOB,
COOTBETCTBHS. KOMIBIOTEPHBIX TaTUUKOB.
Ponb 1 Mecto dpuzuku OcBoeHME OCHOBHBIX MPUEMOB pabOTHI
B (D OPMUPOBAHUM COBPEMEHHOM ¢ mudpoBoii JabopaTopueit o pusuke
Hay4HOM KapTHUHBI MUPA,
B [IPAKTHUUYECKOMN JISATEIILHOCTH JIIO I
Htoro no pazneny 2

! Tlpu paspaGotke pabodeil MporpaMMbl B TEMAaTHIECKOM TTAHUPOBAHUH JIOJKHBI OBITH YUTEHBI BO3MOKHOCTH MCIIOJIBb30BAHMUS SJIEKTPOHHBIX (IM(POBHIX)
00pa3oBaTenbHBIX PECYPCOB, ABISIONINXCS YIeOHO-METOAMYECKUMHI MaTepHaIaMy, COAepKaHNe KOTOPhIX COOTBETCTBYET 3aKOHOJATENLCTBY 00 00pa3oBaHUH.
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Pa3znen 2. Mexanuka

2.1

Kunemartunka

MexaHn4eckoe IBHKECHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
nerkeHus. Cucrema oTcyéra.
Tpaexkropusi.

[lepemerienue, ckopocTb (CpeaHsis
CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U
YCKOPEHUE MaTEPUAIBHON TOUKH,
UX IIPOCKLUN HA OCH CUCTEMBI
koopauHat. CioxxeHune
NEPEMEIICHUN U CII0KEHUE
CKOpOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JBUKECHUE.
['padmku 3aBUCUMOCTH KOOPAMUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
NepEMENICHHS MATEPUATIbHON TOUKU
OT BPEMEHH.

CBo0OoHOE MajieHue. Y CKOpeHue
CBOOO/IHOTO MaJICHUSI.
KpuBonuHelnHOE NBUKECHUE.
JIBMKEHME MaTEPUATIbHON TOUKHU
10 OKPY>KHOCTH C TIOCTOSIHHOM 110
MOJTIYJII0 CKOPOCTBIO. YTJIOBasd
CKOPOCTb, JIMHENHAs CKOPOCTb.
[lepuron u yactoTa oOpaleHHs.
LleHTpOCTpEMUTEIBHOE YCKOPEHHE.
TexHuyeckue ycTpoucTsa u

[IpoBenenue SKCIEpUMEHTA: U3yUCHHE
HEPABHOMEPHOTO JABM)KCHHUS C LENbIO
OTIpeJIeIeHNs] MTHOBEHHOM CKOPOCTH;
UCCJIEIOBAaHUE COOTHOILIEHUS MEXKITY
MYTSAMU, IPOUJCHHBIMU TEJIOM

3a MOCJIeJ0BaTeIbHbIE PaBHbIE
IPOMEKYTKH BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBH>KEHUH

C Ha4aJIbHOM CKOPOCTHIO, PAaBHOM HYIIIO;
U3yueHHe JBUKCHUS IIapHUKa B BA3KOU
KHUJIKOCTH; U3y4YEHHUE TBUKCHUS Tena,
OpOIIEHHOTO TOPU30HTAIIBHO.
OOBsicHEeHHE OCHOBHBIX ITPUHIIUIIOB
JNEHUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJOMETP, LIEMTHbIE U
peMEHHBIE TIEpeiauu IBUKCHUS; U
yCIIOBHI UX 0€30TacCHOTO
MCTIOJIb30BAaHUS B TOBCETHEBHON
KHU3HH.

Pemenne pacué€THbIX 3a/1a4 C SBHO
3aIaHHON (PU3UIECKON MOJIEITHIO

C UCTIOJIb30BAHUEM OCHOBHBIX (pOpMYII
KWHEMATHKH.

[Toctpoenue u ananus rpadukoB
3aBUCUMOCTEH KMHEMaTHYECKUX
BEJIMYMH OT BPEMECHHU

JUTSL pABHOMEPHOTO
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MMPAKTNYCCKOC ITPUMCHCHUC!
CIIMaAOMETP, ABMIKCHHUEC CHAPSA 0B,
OCIIHBIC U peMéHHBIC nepeaadun

Y PaBHOYCKOPEHHOTO MPSMOJIIMHEHHOTO
TIBYOKEHUSL.

PacnioznaBanue Qpu3anveckux siBICHUN
B y4€OHBIX OMBITAX U OKPYXKaIoIIe
KHU3HU: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBUKEHHE, CBOOOIHOE MaJICHUE Tel,
IBYD)KEHUE 110 OKPY)KHOCTH.

Omnucanue MEXaHUYEeCKOTO JABHKEHHS
C HCTOJIb30BaHUEM (PU3NIECKUX
BEJIMYMH: KOOPAUHATA, MTYTh,
nepeMelleHIe, CKOPOCTh, YCKOPEHHUE.
Pa6ora B rpymnmnax npu rnjiaHupOBaHUH,
NPOBEICHUH U UHTEPIPETAINU
pe3yJIbTaTOB OMBITOB U aHATIU3E
JOTIOJTHUTEILHBIX UICTOYHUKOB
uH(bOpMAaIIUU TI0 TEME

2.2

JlnHamuka

[IpuHIMT OTHOCUTETBHOCTH
lNamunes. [lepsoiii 3akoH HeroTOHA.
NuepumnanbHbie CUCTEMBI OTCUETA.
Macca Tena. Cuna. IlpuHuun
CyIEpNO3ULINM CHI. BTOpoW 3aKoH

Hprorona st MaTepuaibHOM TOYKH.

Tperuit 3akoH HeroTOHA

JUISl MaTEPUAIbHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHMUS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOLTUX
TeN.

N3yueHne 3aBUCUMOCTH CUJIBI
yOpyrocTu oT AehopMaIiii; CpaBHCHHE
CHUJI TPEHUS TTOKOSI, KaUeHUS U
CKOJIbKEHHUSI.

OOBsicHEHNE HEBECOMOCTH.
[IpoBeneHue 3KCIEpUMEHTA:
UCCJICIOBAHNE 3aBUCUMOCTH CHUIT
YIPYTOCTH, BOSHUKAIONIUX B MPYKUHE
¥ PE3UHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKEHUSI, KaueHus).

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHUsl CKOJIBKEHUS U CUjla
Tpenust nokosi. KoadunmeHt
Tpenus. Cuja COpOTUBICHUS
IIPU JBUKECHUM TeNA B )KUIKOCTU
WJIU Ta3e.

IlocTtynarensHOE U BpaIaTeIbHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
Tea.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH
BpauieHus. [lneqo cuibl. YcnoBus
paBHOBECUS TBEPJIOTO TEJIA.
TexHuyeckue ycTporcTsa u
MPAaKTUYECKOE IPUMEHEHHE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedopManuu; u3ydeHue JTBHKCHUS
OpycKa 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBUN paBHOBECHUS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaIleHUS.

OOBsicHEHHE 0COOCHHOCTEM
PAaBHOMEPHOTO U pPABHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHYKEHUS,
CBOOOIHOTO MaJCHUS TEJI, IBKCHHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TSITOTCHMS.

OO0BsicHEHUE OCHOBHBIX MPUHITUIIOB
JNEUCTBHS ITOAIITUITHUKOB U UX
MPAKTUYECKOTO IPUMCHCHMS.
OObsicHEHUE IBUKEHUS NCKYCCTBEHHBIX
CITyTHHKOB.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3a1aHHON (PU3UIECKON MOICITBIO

C UCTOJIL30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ TUHAMUKH.

Pacno3naBanue pu3nuecKux siBICHUN
B y4€OHBIX OTIBITAX M OKPYKArOIIeH
YKU3HU: UHEPIIHS, B3aUMOICHCTBHUE TEIL.
AHanu3 GU3NIECKUX MPOIECCOB U
SIBIICHUM C MCITOJIb30BAaHUEM 3aKOHOB U
MPUHIIAIIOB: 3aKOH BCEMHPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHAa,
MIPUHIIUIT CYTIEPIO3ULIUN CHUJI, IPUHIIUT
PaBHOIIPABHOCTU UHEPIUAIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpaHCHUS B
MCXaHHKE

NmMnynec MatepuanbHON TOUYKH
(Tema), cucTeMbl MaTEpUATBHBIX

Touyek. UMIyJibC CUITbl 1 U3MEHEHUE
MMITyJIbCa TeJa. 3aKOH COXPaHECHHUSI
uMIlysbca. PeakTuBHOE ABUKEHUE.

Pa6ota cuiibl. MOIIHOCTH CHUJTBI.
Kunertnueckas sHeprus
MaTepUaIbHOU TOUKHU. Teopema
00 NU3MEHEHUU KUHETHYECKON
DHEPTHUH.

IloTeHuManbHas SHEPrusl.
IloTeHnManbHas SHEPTUsL yIPYTO
1e(OpMUPOBAHHON MPYKUHBI.
IloreHuManbHas SHEprus Tena
BOJIM3U IOBEPXHOCTH 3EMIIH.
IloTeHnuansHBIE U
HEMOTeHMaIbHbIE CHIIBI. CBA3b
paboThl HENOTEHUUAIBHBIX CHJI
C U3BMEHEHNEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUSI MEXAaHUYECKOU
DHEPI'UH.

Yrpyrue u Heynpyrue

[IpoBeneHue FKCIIEpUMEHTA: U3YUYCHHE
abCOIOTHO HEYIIPYTOTO yaapa

C TIOMOIIBIO JIBYX OJJMHAKOBBIX
HUTSHBIX MasTHUKOB; UCCIICIOBAaHUE
CBSI3U PAOOTHI CUITBI C U3MEHEHUEM
MEXaHUYEeCKOI PHEpruu Tea

Ha MPUMEpE PACTSHKEHUSI PE3UHOBOTO
KIyTa.

Orenka aOCOIFOTHBIX M OTHOCUTEHHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3MIECKUX
BEJTUYHH.

Pemrenre pacuéTHbIX 3a71a4 C SBHO
3a1aHHOM (PM3UYECKON MOJIEIBIO

C UCTIOJTb30BAHNEM OCHOBHBIX 3aKOHOB
1 hOpMyJ TMHAMUKU U 3aKOHOB
COXPaHCHUHI.

Pemenrie kauecTBEHHBIX 3a/1a4

C OTMOpO¥ HAa U3yYCHHBIC B pa3fiee
«MexaHurKay 3aKOHbI, 3aKOHOMEPHOCTHU
U (U3UYECKUE SIBJICHUS.

Onucanve MEXaHUYEeCKOTO JBUKEHUS C
UCITIOJIb30BaHUEM (DU3MUECKUX BEITUYHH:
UMITYJIbC TeJ1a, KHHETHYIECKast SHEPTHsI,
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CTOJIKHOBEHHS.
TexHuyeckue ycTporcTa u
IPAKTUYECKOE IIPUMEHEHUE!
BOJOMET, KONIEP, NPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET

MOTEHUIUAJIbHAS SHEPT U, MEXaHUYECKas
paboTa, MexaHUYECKasi MOIITHOCTb.
Ananu3 GU3NYECKuX MpoLEecCOB U
SBJICHUM C UCIOJIb30BAHUEM 3aKOHA
COXPAHEHUS MEXaHUYECKOU DHEPIUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OObsicHEeHHE OCHOBHBIX IPUHIIUIIOB
JEUCTBUSA U NIPAKTUYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TAKUX KaK: BOJIOMET, KOTIED,
IIPY’KUHHBIN ITUCTOJIET.

OObsicHEeHUE JBUKEHUS PAKET C OMOPOU
Ha U3y4YeHHbIEC (PU3NYECKUE BEITMYUHBI U
3aKOHBI MEXaHUKHU.

Hcnonbs3oBanne npu NoAroToBKe
COOOIIIEHHI O MPUMEHEHUHU 3aKOHOB
MEXaHUKU COBPEMEHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTUM JIJIsI
MOUCKAa, CTPYKTYPUPOBAHUS,
WHTEPIIPETAlNUN U MPEJICTABICHUS
nH(popMaIu, KpUTUUECKUN aHaln3
noJiyqaemMoil uHpopMaluu

[IpoBeneHrE KOCBEHHBIX U3MEPEHU,
HCCJIEIOBAHUN 3aBUCUMOCTEN
bu3HUeCcKUX BETUYNH, POBEPKa
MPEIOKEHHBIX TUIOTE3

Hroro no pazaeny

18
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Pasnen 3. MoJiekyasipHasi QU3NKa ¥ TEPMOJAMHAMHUKA

3.1

OCHOBBI
MOJEKYISIPHO-
KMHETUYECKOU TEOpUHU

9

OCHOBHBIE MOJOKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPHUH U UX OMBITHOE OOOCHOBAHHUE.
bpoyHOBCKOE IBHKEHUE.
Huddys3us. Xapakrep ABHKECHUS U
B3aMMOJICHCTBUS YaCTHUIl BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TET U
00BbsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJeler. Macca u
pasMepbl MoJiekyil. KonnuectBo
BemiecTBa. [loctostHaas ABoraapo.
TennoBoe paBHOBECHE.
Temmeparypa u e€ usmepeHue.
[Tkana remneparyp Llenscus.
Mopens naeanpHOTO rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU UIECATBHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpEIHEN KNHETUYECKON DHEPTUU
TEIUIOBOTO JIBM>KEHUS YaCTHLI ra3a.
[IIxana remnepatyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHUE
MenpaeneeBa—Kitanenpona.

3akoH [lanbToHa. M3omporiiecchl

[IpoBeneHue SKCIIEpUMEHTA!
ONPENEIICHUE MACChl BO3yXa

B KJJACCHOM KOMHATE Ha OCHOBE
U3MepeHui 00bEMa KOMHATHI, TaBJICHUS
Y TEMIIEPATYPHI BO3/lyXa B HEW;
UCCIIEIOBAHUE 3aBUCUMOCTH MEXKTY
rapaMeTpaMH COCTOSTHUSI Pa3pEKEHHOTO
rasa.

Or1eHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MepeHul (PU3nIecKux
BEJINYUH.

OObsicHEeHe OCHOBHBIX MPUHITUIIOB
NENUCTBUN TEPMOMETpa U OapoMeTpa U
yCIIOBUI UX 0€30TacHOTO
WCIIOJIb30BaHUs B MOBCEAHEBHOM
KU3HU.

Pacnio3naBanue Gpuznueckux siBICHUN

B Y4E€OHBIX OMBITAX U OKPYXKaIOIIEh
KU3HU: TUPPy3usi, OpOyHOBCKOE
JBH>KCHUE.

Onucanue TEMIOBBIX SBICHUN

C HCTOJb30BAHUEM (PU3NYECKUX
BEJIMYUMH: JJABJICHHUE ra3a, TEMIIepaTypa,
CpeIHsisi KHHETUYECKasi SHEPTUs
XA0TUYECKOTO JIBHXKEHUSI MOJIEKYI,
CpeIHEKBaApATUYHAS CKOPOCTh
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B MJICAJTHHOM T'a3€ C MOCTOSTHHBIM
KOJMYECTBOM BEILIECTBA.
['padmyeckoe mpencTaBIcHUE
M30TPOIIECCOB: U30TEPMa, U30X0pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
PaKTHYECKOE MMPUMEHEHHE:
TEPMOMETP, OapoMeTp

MOJIEKYL.
Ananu3 GpU3NYECKUX MpoLEecCoB U
SIBIICHUM ¢ ucnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CpEIHEM
KMHETHUYECKOU YHEPTUU TETIOBOTO
JBUKEHUS MOJIEKYJT C a0COJIFOTHOM
TEMIIEPaTypOH.

Pemenre pacuéTHbIX 3a/1a4 C SBHO
3aIaHHOUN (PU3UYECKON MOEIBIO

C MCITOJIb30BaHUEM OCHOBHBIX
nosoxxenuit MKT, 3akoHoB 1 hopmyn
MOJIEKYJIIPHOUN (PU3HKHU.

PaboTa B rpyrmmax npu riaHuPOBaHUH,
MIPOBEICHUH U UHTEPIPETAIINH
PE3YJIBTATOB OIBITOB U AHAJIN3E
JOTIOTHUTETHHBIX UICTOYHHUKOB
uH(pOpMAIUHU TI0 TEME

3.2

OCHOBBI
TEPMOJTMHAMUKHU

10

TepmoanHaMuueckasi cucTema.
Bnytpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHMUSI.
KonugecTBo TemnoTe! u padora.
BHyTpeHH:s 3HEPTUSI OAHOATOMHOTO
UJICAUTBHOTO ra3a. Buael
TEIUIONEPENAUN: TETIONPOBOAHOCTD,
KOHBEKIIHS, U3IIyYCHHUE. Y JeTIbHAs
TEIJIOEMKOCTD BEIIECTBA.

[IpoBeneHne SKCIEPUMEHTA: U3MEPEHUE
YIEIbHOU TEIJIOEMKOCTH BEIIECTBA.
OneHka abCOJIFOTHBIX M OTHOCUTENbHBIX
MOTPEIIHOCTEN U3MEepEeHu (HU3HUECKUX
BEJINYMH.

N3ydenue mojeneit napoBoil TypOUHSI,
JIBUTaTEJII BHYTPEHHETO CTOPAHUS,
PEaKTUBHOTO JIBUTaTENS.

OObsicHEeHNE TIPUHITUIIOB JEHCTBUS U
YCIIOBU O€30MaCHOTO MCTIOIB30BAHMS
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KonnuecTBo TeENnoTHI

IIpH TEIUTONEpeIaye.

[TonsiTue 06 ammabaTHOM MpoIIecce.
[TepBblit 3aKOH TEPMOJIUHAMUKH.
IIprmenenue nepBoro 3akoHa
TEPMOJMHAMUKH K U30IIPOLIECCAM.
['padmyeckas uHTEpIpETALIUS
paboThI rasa.

BTopoii 3aKk0H TEpPMOJVHAMUKMU.
HeobOpatumocTs nponeccon

B IIPUPOJIE.

TennoBble MamvHbI. [[puHIUTIBI
NENUCTBUS TEIJIOBBIX MAIlIUH.
[IpeoOpazoBanms SHEPTUU

B TETUIOBBIX MAIlIMHAX.
KoadunmenT nonesnoro nencTaus
TEIJIOBOM MAIIIMHBI.

Hukn KapHo u ero koapduuueHt
IIOJIE3HOTO IEUCTBUA.
DKOJIOTHYECKHUE TPOOIEMBI
TEIJIO3HEPT e TUKHU.

TexHuyeckue ycTporcTa u
MIPAKTUYECKOE IPUMEHEHHUE:
JBUTATEJIb BHYTPEHHETO CTOPAHUSI,
OBITOBOM XOJOIUIIBHUK,
KOHJIULIMOHED

B TIOBCETHEBHOM JKU3HU JBUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOIMTBbHUKA, KOHTUIIMOHEPA.
Omnucanue CBOMCTB TeJ U TEIJIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(u3nYECKUX BEIMUMH: 1aBJICHUE ra3a,
TeMIiepaTypa, KOJIM4eCTBO TEIIOTHI,
BHYTpEHHSIS SHEeprusi, paboTa rasa.
Pemrenue pacu€THbIX 3a71a4 € ABHO
3aJJaHHOM (PU3UUECKON MOJIENbIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U popMyJT MOJIEKYJIAPHOUN (PU3UKU U
TEPMOJUHAMUKHU.

Pelienne kauecTBEHHBIX 3a/1a4

C ONOPOM HA U3YYEHHBIE B pa3jene
«MonekynspHas pusuka u
TEPMOJIUHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
SIBIICHUS.

Pabora B rpymmnax npu aHaauze
JOTIOJTHUTEIBHBIX UCTOUYHHUKOB
uH(popMaIuu 1o Teme
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ArperatHbie
COCTOSIHMS BEILIECTBA.
da30BbIE TEPEXObI

ITapooOpa3zoBaHuE U KOHIEHCALUS.
Hcnapenue u kuneHue.
AOCOII0THAs U OTHOCUTENbHAS
BJIAKHOCTB BO3yxa. HaceleHHbIM
nap. Y aenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.
Teépnoe teno. Kpucramnuueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAJUIOB. JKuakue
kpuctaiuibl. COBpeMEHHBIE
marepuaisbl. [lnaBnenue u
KpUCTaJuIM3anus. Y IeJbHas TEIoTa
raBiaeHus. Cyonumanus.
YpaBHeHUE TEII0BOro OajaHca.
TexHuyeckue ycTporcTsa u
MIPAKTUYECKOE NPUMEHEHUE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUU
ITOJTYYEHHSI COBPEMEHHBIX
MaTEepUAJIOB, B TOM YHCIIE
HaHOMaTEPHUAJIOB,

Y HAHOTEXHOJIOTUU

[IpoBeneHNE SKCIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJILHOM BIAXKHOCTH BO31yXa.
OneHka abCOJIFOTHBIX U OTHOCUTENbHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NUECKUX
BEJINYHMH.

N3yueHne cBONCTB HACHIIIEHHBIX
apoB, CrOcOO0B U3MEPEHUS
BIIQYKHOCTHU

Habmonenue kuneHus mpu
MOHM)KCHHOM JIaBJICHUH, HarpEeBaHUs
U TUJIABJICHUS] KPUCTATUTMYECKOTO
BEIIECTBA.

OOBsICHEHNE IPUHITUIIOB ICUCTBUS U
YCIIOBHI O€301IaCHOTO UCITOIH30BAHUS
B ITIOBCETHEBHOM KHU3HU THTPOMETPA,
NICUXpOMETpa, KaJTopuMeTpa.
V3y4yeHne TeXHOJIOTHUI TTOTyICHUS
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE
HAaHOMATEPHUAJIOB.

Pemrenune pacuéTHBIX 3a7a4 C SIBHO
3alaHHOM (PM3UYECKON MOEIBIO

C MCTI0JIb30BAaHHEM YPaBHCHUS
TEIJIOBOI'O OajiaHca.

Pemrenne kaueCTBEHHBIX 3a7a4

C OIIOPOW Ha U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUIECCKUE
SIBJICHUS 110 TEME.
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Pacnio3naBanue Gpuznyueckux siBICHUI
B Y4E€OHBIX OMBITaX U OKPYKAIOMIEH
KU3HU: AepopMalus TBEPBIX Tell,
HarpeBaHUe U OXJIAKICHUE Tell,
U3MEHEHHUE arperaTHbiX COCTOSTHUI
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISIPHON
1076370978

Hcnonws3zoBanne nHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IOUCKA,
CTPYKTYPUPOBaHUS, HHTEPIIPETALIUU U
IpeCcTaBlIeHUs] HHPOPMALIUU MIPU
MOJIFOTOBKE COOOIIEHHH O MPUMEHEHUN
3aKOHOB MOJIEKYJISIPHOU (PU3UKH U
TEPMOJIUHAMUKHU B TEXHUKE

U TEXHOJIOTHUSX

Htoro no pazneny 24
Pa3znen 4. DnekTpoguHaMuka
4.1 | DnekTpocTaTuka 10 DnekTpuzanus Tei. dnektpuueckuid | [IpoBeneHne sKCriepuMenTa: U3MEpeHue

3apsa. [IBa Buaa aneKkTpuyecKux
3apsinoB. [IpoBonHuKY,
JOUDJIEKTPUKHU U TOTYIPOBOJHUKHY.
3aKOH COXPAaHEHUS IEKTPUUECKOTO
3apsja.

B3aumozeiicTBue 3aps0B. 3aKOH
Kynona. ToueuHbIl 351EKTpUYECKHAN
3apsii. DNEKTPUUECKOE MOJIE.

ANEKTPOEMKOCTH KOHIEHCATOPA.
OrieHKa a0COMIOTHBIX ¥ OTHOCUTENIHHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUECKUX
BCJIMYUMH.

N3yueHue NpuHIKUIIOB JEUCTBUS
AIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOpa.

N3yuyeHune npuHUMUIIOB JEUCTBUSA
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Hanpssk€HHOCTB 2IIEKTPUYECKOTO
nons. [Ipunnun cynepnoznuuun
ANEKTPUYECKUX nonen. JInnum
HaIpPSHKEHHOCTH 3JIEKTPUYECKOTO
noJIsl.

PaboTa cui 31eKTpoCcTaTuyeCcKoro
nons. Ilorenunan. Pasnocts
noreHunayoB. [IpoBoHKKY 1
JIUDJIEKTPUKH B
AIEKTPOCTATUYECKOM TIOJIE.
JusnexTpruyeckas MpOHULIAEMOCTb.
OnextpoémkocTts. KonaeHcarop.
DIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCaTopa. DHEPrus
3apsKEHHOTO KOHAEHCATOpa.
TexHuyeckue ycTponcTa u
MIPAKTUYECKOE TPUMEHEHUE:
AIEKTPOCKOIL, AIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alIUTa,
3a3eMJIEHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMPOBAJIbHBIN
arrapar, CTpyUHbIN IIPUHTED

U yCJI0BUI 0€30MacHOro MPUMEHEHUS

B IIPAKTUYECKON KU3HU,
KOIMPOBAJIBHOIO armapara, CTpyuHoro
IIPUHTEPA.

PaccmoTpenue pusnueckx oCHOBaHMIMA
AIEKTPOCTATUYECKON 3alUTHI U
3a3€MJICHUS AJIEKTPOIPUOOPOB.
Pemenue pacu€THbIX 3a/1a4 C IBHO
3a1aHHOM (PHU3UYECKON MOIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMYJT IIEKTPOCTATUKH.

Pelenne KkayeCcTBEHHBIX 3a/1a4

C OIIOPOM HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHHSI DJIEKTPOCTATUKHU.
Pacno3naBanue Gpuznyeckux siBJICHUI
B yU€OHBIX OMBITaX U OKpYXKaromlei
YKU3HU: DJIEKTPU3ALUS TEl,
B3aUMOJICUCTBHE 3apsI/I0B U OOBSICHEHUE
WX Ha OCHOBE 3aKOHOB U (hOpMYyJT
AIEKTPOCTATUKH.

OnucaHue n3y4eHHbIX CBOMCTB
BEILECTBA U SJIEKTPUUYECKUX SIBJICHUI

C UCIIOJIb30BAHUEM (PU3UUECKHUX
BEJIMYMH: DJIEKTPUYECKUI 3apsij,
HaIPSHKEHHOCTD AIEKTPUUECKOTO IO,
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MOTEHIUAJI, Pa3HOCTh MOTEHIINAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 GpU3nYEeCKUX MPOIECCOB U
SBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYEeCKUX 3aKOHOB: 3aKOHA
COXpPAHEHUS JIEKTPUUECKOTO 3apA/ia,
3akoHa KymoHna.

Pabota B rpynnax npu aHanause
JIOTIOJIHUTEJIbHBIX NCTOYHUKOB
uH(OpPMAITUHU U TTOATOTOBKE COOOIIICHMIA
O MPOSIBJICHUH 3aKOHOB dJIEKTPOCTATHKU
B OKpY>KaloIlleH )KU3HU U MPUMEHEHUU
WX B TEXHUKE

4.2

[HocTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3InyHbIX
cpenax

12

DIEKTPUYECKUM TOK. Y CIOBUS
CYILIECTBOBAHUS DJIEKTPUUYECKOTO
Toka. Mctounuku Toka. Cuja Toka.
ITocTOSTHHBIN TOK.

Hampsxenue.

3akoH Oma jJid y4acTKa Lenu.
DIIEKTPUUECKOE COMIPOTUBIICHHUE.
VY 1e1bHOE CONTPOTUBIICHUE
BemiecTBa. IlociaenoBarenabHoE,
napa’suiesibHOe, CMEIIaHHOE
COEJIMHEHHUE MPOBOIHUKOB.
Pabota aexkTpuyeckoro Toka.
3akoH J[xoyns—JIena. MomiHoCcTh
ANEKTPUUYECKOTO TOKA.

[IpoBeaeHnE SKCIEPUMEHTA: U3YUECHUE
CMELIAaHHOT'O COEIMHEHNUS PE3UCTOPOB;
m3mepenune IJ1C uCTouHMKa TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHMUS;
HaOJII0/ICHHUE JIEKTPOJIU3A.

OneHka abCOJIFOTHBIX M OTHOCUTENbHBIX
MOTPEIIHOCTEN U3MEepEeHu (HU3HUECKUX
BEJIMYMH.

OObsicHEeHUE NPUHIIUIIOB ACHCTBUSA U
yCIIOBUI 0€3011acCHOTO MPUMEHEHHUS
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AIIEKTPOHArpPEeBATENbHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DNeKTpoABMKYLIAs CUla U
BHYTPEHHEE CONIPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOM (3aMKHYTOM)
anexkTpudeckou nenu. Koporkoe
3aMbIKaHUeE.

DJEeKTpOHHAs IPOBOJAUMOCTb
TBEPBIX METAIIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIIIOB

OT TEMITEPATYPBHI.
CBepxXnpoBOJUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBoiicTBa 31EKTPOHHBIX ITyYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHas1 IPOBOAUMOCTh
ITOJIyITPOBOIHUKOB. CBOMCTBa
p—n-nepexoza.
[TosrynpoBOIHUKOBBIE TPUOOPHI.
DNEeKTPUYECKU TOK B pacTBOpax u
pacruiaBax 3J€KTPOJUTOB.

DJIIEKTPOIUTHYECKAS] TUCCOIHAITHS.

DIIEKTPOIIH3.
DJIEKTPUYECKUM TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSTENBHBIN pa3ps.
Mounnus. [1na3zma.
TexHnuYecKne yCTpOMUCTBA U

TEPMOMETPA COMPOTUBJICHUS,
BAKyyMHOTO J10/1a, TEPMHCTOPOB U

(b oTOpE3UCTOPOB, NOTYIPOBOAHUKOBBIX
JIMOJI0OB, TAJIbBAHUKHU.

Penienune pacu€THbIX 337124 C SIBHO
3a1aHHOM (PM3UYECKON MOIEIBIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTossHHBIN
DJICKTPUYECKUN TOK.

PacnioznaBanue pu3nueckux siBICHUN
B Y4€OHBIX ONBITAX U OKpYKarouiei
KU3HU: DJIEKTPUYECKAS IPOBOAUMOCTb,
TEIIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHaJIN3 IEKTPUUYECKUX SIBICHUN U
MPOLIECCOB B IEISAX MOCTOSTHHOTO TOKA
C UCIIOJIBb30BaHUEM 3aKOHOB: 3aKOH
OMa, 3aKOHOMEpPHOCTHU
MOCJIEIOBATEIBLHOTO U MAPAJIIETIBHOTO
COEMHEHHUS IPOBOJIHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue n3y4yeHHbIX CBONCTB
BEILIECTB U JIEKTPUUECKUX SIBIICHUM

C MCMOJIb30BaHUEM (PU3HUECKUX
BEJIMYWH: 3JIEKTPUUECKU 3apsiji, CUJIa
TOKa, JICKTPUYECKOE HANPSHKEHNE,
AIEKTPUYECKOE CONPOTUBIICHHUE,
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MPaKTUYECKOE TPUMEHEHHE:
aMIIepMeTp, BOJIBTMETP, PEOCTaT,
HMCTOYHHUKH TOKA,
AJIEKTPOHATrPEBaTEIbHEIE PUOOPHI,
AJIIEKTPOOCBETUTEILHBIE TIPUOOPHI,
TEPMOMETP COMPOTHBIICHUS,
BaKyyMHBIN MO, TEPMHUCTOPHI U
(hoTOPE3UCTOPHI,
MOJTYTTPOBOTHUKOBBIN JTHO/T,
raJlbBaHUKa

pazHocTh noteHImanos, IJ1C, pabora
TOKa, MOIIIHOCTh TOKA.

Hcnonws3zoBanne nHGOPMAITMOHHBIX
TEXHOJIOTHU JIJIsl IOMCKA,
CTPYKTYPUPOBaHUS, HHTEPIIPETALIUU U
peICcTaBICHNs] HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHU U
3aKOHOB MOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJOTHUSX

Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOTPAMME
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11 KJIACC

HaumeHnoBanue

No KosmmuectBo OcCHOBHBIE BUJIBI IESITEILHOCTH
pa3ziesioB U TeM [TporpammHoOe coaepxkaHue

/o 4acoB 00yJarIMXxcs

y4eOHOTO0 MpeMeTa
Pasnen 1. DnekrpoanHamMuka
1.1 | MaruutHoe nose. 11 [TocTOSIHHBIE MArHUTHI. [IpoBeneHrE SKCIIEPUMEHTA: U3YUEHUE

QHCKTPOMaFHI/ITHa}I
HHIAYKIWA

B3anmMoenicTBue NOCTOSHHBIX
MarHuToB. MarHuTHoe 1oiJie.
BexTop MarHuTHOM MHIYKLIHH.
[TpuHIMI CynepHO3ULuU
MarHMTHBIX TTojeH. JInnuu
MarHuTHOM MHAyKuuu. Kaptrna
JIMHUM MarHUTHOM MHIYKIUU OIS
MMOCTOSIHHBIX MAarHUTOB.
MarauTtHoe€ 1oJje mpoBOJHHUKA

¢ TokoM. KapTrHa nTuHU MHAYKIIUU
MarHUTHOTO MOJIS JJIMHHOT'O
MPSMOTO MTPOBOJIHUKA U 3aMKHYTOI'O
KOJIBIIEBOT'O POBOJAHUKA, KATYIIIKA
¢ TokoM. OnbIT Dpcrena.
BzanmopericTBue mpoOBOJHUKOB

C TOKOM.

Cuna Amnepa, €€ Monynb U
HarnpapJICHHUE.

Cuna JlopeHia, €€ MOayJb U
HaIpaBJICHUE. [[BUKEeHUE
3apSKEHHOUN YaCTULIBI

MAarHUTHOTO ITOJIS1 KaTyIIKH C TOKOM;
UCCJIEI0BAHNE AEHCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
VICCJIEIOBAHUE SIBJICHUS
JIEKTPOMArHUTHON HHIYKLIHH.

OreHka a0COJIFOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTENH U3MEPEHHUH (PU3NUIecKux
BEJINYVH.

OOBbsicHEHUE IPUHIUIIOB ACHCTBUS U
yclIoBUI 0€30MacHOT0 MPUMEHEHUS
IIOCTOSIHHBIX MAarHUTOB,
JIEKTPOMArHUTOB, 3JIEKTPOIBUTaTE,
YCKOPUTENIEH 3JIEMEHTAPHBIX YACTHLL,
VHIYKIIMOHHOMW IIEYH.

Pemrenue pacu€THbIX 3a1a4

Ha MpuMeHeHne HOpPMyI TEMBI
«MarnuTtHoe nojue. DJIeKTpOMarHuTHas
UHIYKLUS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIOpPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
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B OJHOPOJIHOM MAarHUTHOM TIOJIE.
Pa6ora cunel Jlopenna.

SIBrIeHME DIEKTPOMAarHUTHON
nHaykuuu. [loTok BekTopa
MarHUTHOW UHAYKIIHUH.
DNEKTPOJBIXKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMAarHuTHOM
uHaykuuu dapanes.

BuxpeBoe a5iekTpruueckoe mose.
DIIEKTPOABUKYIIAS CUJIa UHIYKIIUH
B MPOBOJHUKE, ABHKYIIEMCS
MOCTYIATEIBHO B OJTHOPOIHOM
MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NunykTtuBHOCTS. fBIICHUE
CaMOMHIYKIIUHU. DIEKTPOABHKYIIIAS
CHJIa CAMOUHTYKIIMH.

DHeprusi MAarHUTHOTO MOJI KaTyIIKU
C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
TexHuyeckue ycTponucTsa u
MIPAKTUYECKOE MPUMEHEHUE:
MMOCTOSIHHBIC MarHUThI,
3JIEKTPOMArHUTHI,
3JIEKTPOIBUTATEIIb, YCKOPUTEIIN
3JIEMEHTAPHBIX YACTHII,
VHIYKUAOHHAS [1€Yb

SBJIEHUS TeMbl « MarHUTHOE TOJIE.
DNeKTpOMarHuTHass UHAYKLMSD.
Omnpenenenre HaNIpaBICHUS BEKTOPa
UHAYKIIUA MarHUTHOTO TOJIS
IIPOBOJHMKA C TOKOM, CHJIBI AMIepa
v cwiibl JIopeHna.

PacnioznaBanue pusnueckux siBIeHUN
B y4€OHBIX OMBITaX U OKPYXKaIOIIeH
KU3HU: B3aMMOJICIICTBIE MarHUTOB,
3JIEKTPOMArHUTHasi MHTyKLuS,
JIeICTBIE MAarHUTHOTO TOJIA Ha
IPOBOJHMK C TOKOM M JBUKYLIUICS
3apsi.

AHanu3 371eKTPOMarHUTHBIX SIBJICHUN
C UCIIOJIb30BaHUEM 3aKOHA
AJIEKTPOMAarHUTHOW MHAYKIIHH.
OnucaHne U3y4eHHBIX CBOMCTB
BEIIECTB U ANEKTPOMArHUTHBIX
SIBJICHUH C UCII0JIb30BAHUEM
(bu3NYECKUX BETUYMH: UHIYKITHS
MarHuTHOTO MOJIs, cujia AMrepa, cuia
JlopeHiia, MHAYKTUBHOCTh KaTyIIKH,
SHEPrusl SJICKTPUUECKOTO U MArHUTHOTO
roJjeun

Hroro no pazneny

11
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Pasnea 2. KoJsie0anus v BOJIHBI

2.1

Mexanunueckue u
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebarenbHas cucrema.
CB0OOOTHBIE MEXaHUYECKUE
konebanus. [lapmoHnueckue
koJjiebanus. [lepuos, yactora,
aMIuTyaa u (paza koiaeobaHui.
[Ipy>XKMHHBIN MasATHUK.
MaremMaTnyeckuil MassTHUK.
YpaBHEHHE TApDMOHUYECKUX
KoJjiebanuii. [IpeBpailienre sHepruu
IIPU TaPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHpIit KOHTYP.
CB0OOHBIE 3TIEKTPOMArHUTHBIE
KoJieOaHMs B UI€AILHOM
K0JIe0aTeIbHOM KOHTYpE. AHaI0Tus
MEXIy MEXaHUUYECKUMU U

SJICKTPOMAarduTHbBIMHU KOJICOAHUSIMU.

®opmyna ToMcoHa. 3aKoH
COXpaHEHUS PHEPTUHU B UJI€ATHLHOM
KoJ1Ie0aTeIbHOM KOHTYpE.
[Ipencrasiienue 0 3aTyXarolmux
KoJebanusax. BeiHy X 1eHHBIC
MEXaHUYEeCKHEe KOJIeOaHus.
Pe3zonanc. BeiHYXI€HHBIE
AJIEKTPOMArHUTHBIC KOJICOAHMS.
ITepemMeHHBIN TOK.

CuHycon1aIbHbIA TEPEMEHHBIN TOK.

HccenenoBanue nmapaMmeTpoB
K0J1e0aTeTbHON CUCTEMBI — TIEPHO/IA,
YaCTOTHI, aMIUTUTYABI U (ha3bl
KoJieOaHu| (MIPY>KUHHBIN W/WUTH
MaTEeMaTUYECKU MASITHUK).
Habmonenue 3aryxarommx KojieOaHHii.
NccnenoBanue CBOMCTB BBIHYKIEHHBIX
KOJICOaHMIA.

HaGnronenue pesonanca.

[IpoBeneHue 3KcriepuMeHTa:
UCCJIeI0BAHNE 3aBUCUMOCTH NIEPHOIa
MaJibIX KoJieOaHUM Ipy3a HA HUTU

OT JIJTUHBI HUTU U MACCHI TPY3a;
MCCJICIOBAHHUE TTEPEMEHHOTO TOKA

B IIEMTH U3 TTOCJIEIOBATEIHHO
COCTMHEHHBIX KOHIEHCATOPA, KaTyIIIKH
U pe3UCTOopa.

OrneHnka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH H3MepeHUH (PU3NIECKUX
BEJTUYHH.

OObsicCHEHUE IPUHITUATIOB ICHUCTBUS U
yCJIOBU 0€3011acCHOTO MTPUMEHEHUS
AJIEKTPUYECKOTO 3BOHKA, TEHEpaTopa
MIEPEMEHHOT0 TOKA, TUHUHN
AJIEKTpOIiepeaay.

Pemenune pacu€THBIX 3a7a4 C ABHO
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MoOIHOCTE TEPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpaunchopmarop. IIpousBocTro,
nepejaayda u noTpediieHue
AIEKTPUYECKOU IHEPTUH.
DKOJOTMYECKUE PUCKHU

IIPpH IIPOU3BOJACTBE DJICKTPOOHCPIUH.

Kynbrypa ncnonb3oBaHust
AIEKTPOIHEPTHUH B IOBCEIHEBHOU
KU3HU.

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE IPUMEHEHUE:!
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
3JEKTpoIepenay

3aJJaHHOW (PM3UYECKOI MOEIBIO

C HCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (GOpMyJI, ONUCHIBAIOIINX
MEXaHUYECKUE U DJIEKTPOMarHUTHbIE
KOJIeOaHMUsl.

Onucanve MEXaHU4YEeCKUX U
AIIEKTPOMArHUTHBIX KOJICOaHUI

C UCTIOJb30BaHUEM (PU3UUYECKUX
BEJIMYMH: IEPUOJ U 4acTOTa
KoJIeOaHuil, aMIIuTy1a U paza
KOJIeOaHUM, 3apsi/i U CUJia TOKA

B FTapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KOJICOaHMSIX.

Perenne kaueCcTBEHHBIX 33124

C OIIOPOU Ha U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTIMCHIBAIOLINE
MEXaHUYECKHE U DJIEKTPOMAarHUTHBIE
KOJIeOaHUsl.

Pabora B rpynmnax npu IIaHUPOBAHHH,
MIPOBEJICHUH U WHTEPIIPETAIINN
pe3yJIbTaTOB OMBITOB, U aHATIN3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(MOpMAIUHU TIO TEME

2.2

Mexanunueckue u
AIEKTPOMATHUTHBIE
BOJTHBI

MexaHudecKkre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuog.
CKOpOCTh pacnpoCTpaHEHUs U
nnuHa BoHbL. [lonepeunsie n

N3yuenue oOpa3zoBaHus 1
pacripocTpaHeHHS MTOTICPEIHBIX U
IIPOJOILHBIX BOJIH.

HaGmonenue orpaxkenus
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IPOJIOJIBHBIE BOJIHBI.
WuTepdepenmus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CkopocCTb 3ByKa. ' pOMKOCTH
3ByKa. Beicora ToHna. TemMOp 3ByKa.
DIJIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBust U31y4EHHS
3JIEKTPOMArHUTHBIX BOJIH. B3auMHas
opueHTanusa BekTopos E, B,

V B DJIEKTPOMArHUTHOU BOJIHE.
CBOMCTBA ANEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUe, NIPEIOMIICHHE,
noJisipu3aIys, aTudpakims,
unTepdepenmus. CkopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1IeKTPOMarHUTHBIX BOJIH.
[IpuMeHeHre EKTPOMArHuTHBIX
BOJTH B TEXHUKE U OBITY.

[TpuHIMIIBI paIuOCBSI3U U
TeneBuacHUA. Panqnonokanus.
DIEKTPOMAarHUTHOE 3arps3HEHUE
OKPYKarOIIEU CPEBI.

TexHuueckue yCTpoucTBa u
IPaKTUYECKOE IPUMEHEHUE!
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPAa3BYKOBasl IMArHOCTUKA

B TEXHUKE U MEAUIMHE, paaap,

U IIPEeNOMIICHHUSI, UHTEphEPEHIIUU U
TudpakIy MEXaHUYECKUX BOJIH.
HaGmronenue cBsi3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUIUTYJ0N U
YaCTOTOM KOJIeOAHUM, 3BYKOBOTO
pe30oHaHca.

HccenenoBanne CBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MIPEJIOMIICHUE, NOJIIPU3ALNS,
nudpakims, uHTephepeHITHS.
N3yuyenue yciioBui U3ny4yeHus
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTauuu BekTopoB E, B,

U B JIEKTPOMArHuTHOM BOJIHE.
N3ydyeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiICHEHUE PUHITUTIOB JACHCTBUS U
yCJIOBHUM 0€3011acHOTO MTPUMEHEHUS
MY3BIKQJIbBHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW THATHOCTUKHU

B TEXHUKE U MEJIMIIMHE, pa1apa,
paguoONpUEMHHKA, TEJIIEBU30DA,
aHTeHHbI, Teiedona, CBU-neun.
Pemenre pacu€THBIX M KQUECTBEHHBIX
3a71a4 C OIIOPOY HA U3yYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIUCHIBAIOIINE
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pPaguoONpUEMHHK, TEIIEBH30D,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHEeHHuE MEXaHUYECKHUX U
3IIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMaLMOHHBIX
TEXHOJIOTHUM JIJIsl TIOMCKA,
CTPYKTYypUPOBaHUS, HHTEPIPETALUU U
Ipe/cTaBlIeHUus] UHPOpMaluu

IIPY MTOJTOTOBKE COOOIIEHUM

00 UCIO0JIb30BaHUU AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

Yyactue B JUCKYyCCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUH
OKPYKarOIIEN CPEJIbL.

PaGoTa B rpynmax npu riiaHupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALIUU
pe3yIbTaTOB OIBITOB M AHAJIU3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMAIUHU TIO TEME

2.3

Onrtuka

10

['eomeTpuueckas OnTuKa.
[IpssMonMHENHOE paCIPOCTPAHEHUE
CBETa B OJHOPOJHOM cpene. JIyu
cBeTa. TOUYEeUHbIM HCTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHBI
oTpaxkeHus cBera. [loctpoenue
M300paKEHHI B TNIOCKOM 3€pKalie.
[Ipenomnenue cBeta. 3aKOHBI
MpeIoMIICHUS cBeTa. AOCOIOTHBIM
nokasarenp npesnomiienus. [lomaoe

N3ydeHue sSBJICHHS TIOJIHOTO
BHYTPEHHETO OTPAKEHUS, ETO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Moaenei MUKpOCKOIIa,
TeJIecKona.

[lonyuyeHue cnekTpa ¢ IOMOLIBIO
MPU3MBI U TUPPAKITUOHHON PEIIETKH.
M3mepenne nokasaTess peoMIIeHUs
CTEKJIA.

HccnenoBanre CBOMCTB M300pakeHU M
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BHYTPEHHEE OTPaKECHUE.
[IpenenpHbIN yro MoaHOro
BHYTPEHHETO OTPaKEHHUSI.
Hucnepcust cBeta. CoXHBIN COCTaB
ocnoro ceeta. LIBer.

Coluparoiue 1 pacceruBaroIue
nuH3bl. ToHKasA MH3a. POKYCHOE
paccTosIHUE U ONTUYECKasl CHIa
TOHKOW JIMH3BI. [locTpoeHne
M300pakeHHi B COOUPAIOIINX U
paccenBaromMX JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEJIMUCHUE,
JTaBaeMoO€ JIMH30M.

[Ipenensl MPUMEHUMOCTH
F€OMETPUYECKON ONITUKU.

Bonnosas ontuka. Uatepdepennus
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOOIEHUSI MAKCUMYMOB
1 MUHHUMYMOB

B UHTEP(EPEHIITMOHHON KapTUHE

OT IBYX CHH(a3HBIX KOT€PEHTHBIX
VMCTOYHUKOB.

Judpakmus ceeta. J{udpakironnas
pemérka. Y cioBue HaOIOeHUS
[JIaBHBIX MAKCUMYMOB IIPU MaJICHUU
MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKIUOHHYIO PEHIETKY.

B JINH3aX.
OObsicCHEHUE MPUHLIUIIOB ACHCTBUSA U
ycIIoBUIl 0€3011acCHOTO MPUMEHEHHUS
OYKOB, JIyIIbI, (hoTOAIapara,
IPOEKIIMOHHOIO anmnapara,
MUKPOCKOIIa, TEJIECKOIa, BOJOKOHHOU
OTITHKH, TUPPAKITUOHHON PEIIETKH,
HOJISIPOUA.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UIECKON MOJIEITHIO

C UCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
1 GOpMYIT TEOMETPUUECKONU ONITHKH.
[TocTpoenue u onucanue U300paxeHus,
CO371aBa€MOT0 MJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

PaccmoTpenue npenenos
IPUMEHUMOCTH T€OMETPUIECKOM
ONTHKHU.

Pacno3naBanue ¢pu3ndIecKux SBJICHUM
B OMBITAX U OKPYXAIOLIEH KU3HU:
IIPSAMOJIMHEWHOE PaCIpOCTPaHEHNE
CBETa, OTPAXKEHUE, MPETOMIICHHE,
uHTephepeHIMs, TUPpaKIusi U
TIOJISIPHU3AIHS CBETA, IUCTIEPCHSI CBETA.
N3yuenune ycnoBuit HaOIIOIeHUS
MaKCUMYMOB 1 MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE
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[Tonspuzanus ceera.

TexHuyeckue ycTporucTsa u
IIPAKTUYECKOE IPUMEHEHUE:

OUKH, JIyna, oroanmnapar,
IIPOCKLMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIETKA,
HOJISIPOU T

OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX
UCTOYHHUKOB.

VYcioBue HaOIIOAEHNUS TIIaBHBIX
MaKCUMYMOB IIPH MaJeHUN
MOHOXPOMaTHYECKOTO CBETA

Ha TU(PPAKITMOHHYIO PEHIETKY.
AHan3 ONTUYECKUX SBJICHUN

C UCTIOJIb30BaHHEM 3aKOHOB: 3aKOH
OPSIMOJIMHEHHOTO PacpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI IPEJIOMJICHHUS CBETA.
Onucanue ONTUYECKUX SBJICHHUHA

C UCIIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYUH: (POKYCHOE PACCTOSIHUE U
ONITUYECKAas CHJIA JIMH3BI

Hroro no pazuneny

24

Pa3znen 3. OcHOBBI crienMaILHON TeOpuM OTHOCUTEIbHOCTH (nasiee — CTO)

3.1

OCHOBBI CrIelMAJILHON
TEOPUH
OTHOCHUTEJIBHOCTHU

4

['panuLbl MNPUMEHUMOCTH
KJIaCCUUYECKOM MEXaHHUKH.
[locTynarsl criequanbHON TEOPUH
OTHOCUTEJIbHOCTU: MHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETa B BAKyyME,
IIPUHIIUIT OTHOCUTEIBHOCTH
OWHIITENHA.

OTHOCUTEIBHOCTD
OJHOBPEMEHHOCTH. 3aME/IJICHUE
BPEMEHHU U COKPAIICHUE JIJIUHBI.

Penienne kauecTBEHHBIX 3a/1a4

C OIOPOU HA U3YUYEHHBIE OCTYJIATHI
CTO.

Hcnonb3zoBanue HHPOPMaLIMOHHBIX
TEXHOJIOTUH JJIs1 IOUCKA,
CTPYKTYpHUPOBAaHUS, UHTEPIPETALUN U
IpeCTaBICHNUs] HHPOPMALIUU [IPU
MOJIFOTOBKE COOOILIEHUH O IpaHuIaX
IIPUMEHUMOCTH KJIACCUYECKON
MexaHuku u ocHoBax CTO
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OHeprusi U UMITYJIbC
PENATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € SJHEPTUEN U
UMITYJIbCOM PEISTUBUCTCKOM
YaCTULIBI. DHEPI U TOKOS

Hroro no pazaeny

Paznen 4. KanToBas pusuka

4.1

DeMeHTbl KBaHTOBOM
OIITUKH

®otonsl. Popmyna [Inanka cBsa3n
sHEepruu (POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMNyJbe (HoToHA.
OTKpBITHE U UCCIIEIOBAHUE
dotorpdexra. OnbITHI

A.T'. CroneroBa. 3akOHBI
doTtorpdexra. YpaBHeHUE
OitHmTeitna 1t pororddekra.

«KpacHas rpanuna» gorosrddekra.

JlaBnenue cBera. ONbITHI

I1.H. JIebenena.

XHMMHUYECKOE JICCTBUE CBETA.
TexHuueckue ycTpoucTsa u
MPAaKTUYECKOE MPUMEHECHHE:
boTO37IEMEHT, POTOAATUHK,
CoJIHEUHas O0arapest, CBEeTOINO

Hab6monenue gpororddexra

Ha YCTAHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3aKkOHOB BHEIIHETO
dboTorddexra.

OO0bsicHEeHNE OCHOBHBIX IPUHIIUIIOB
NEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: GOTO3IEeMEHT, (POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOUO; U
yCIJIOBUM UX 0€3011aCHOT0 MPUMEHEHUS
B [IPAKTUYECKON KU3HU.

Pemenne pacuéTHbIX 3a71a4 C SBHO
3a1aHHOM (PM3UYECKON MOJEIBIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJT KBAaHTOBOM OITHUKH.
Pemrenrie kauecTBEHHBIX 3a/1a4

C OIOPOM HA U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM ONTHKH.
PacriosnaBanue Gpu3nyeckux sIBJICHUI
B y4€OHBIX OMbITAX:

53




denepanbHas padouas mporpamma | duszuka. 10—11 kiaccest (6a30BbIN yPOBEHB)

dboToanekTpudeckuii 3ppeKT, CBETOBOE
JIaBJICHHUE.

Onucanne N3y4eHHbIX KBAaHTOBBIX
SIBJIEHUH U NIPOLIECCOB

C HCTOJIb30BaHUEM (PUINUECKUX
BEJIMYMH: CKOPOCTb AIEKTPOMAarHUTHBIX
BOJIH, JJTMHA BOJIHBI ¥ YAaCTOTa CBETA,
SHEPrus U UMITyJIbC (POTOHA

4.2

Crpoenue aroma

Mogens atoma Tomcona. OnbITEI
Pesepdopna no paccesnuto
a-dyactull. [nanetapuas Mmozenp
aroma. [Toctynatel bopa.
W3nydenue u noriomieHnue GoToHOB
IIPU [IEPEXOJIE ATOMA C OJHOTO
YPOBHS HEPIUHU Ha Ipyrou. Bumasl
cnekTpoB. CIIEKTp ypOBHEN 3HEPTUU
aToMa BOJOpOAa.

BomHoBbie cBolicTBa yacTuil. BoHbI
ne bpoitnsa. KopmyckynsipHo-
BOJIHOBOU TYaJIU3M.

CrnoHTaHHOE U BBIHYXJIEHHOE
U3JTy4YCHHUE.

TexHuyeckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
CIIEKTPAJIbHBIN aHAJIN3
(CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM
KOMIIBIOTEP

Nzyuenue monenu onbita Pesepdopaa.
IIpoBeneHne d3KCiepuMeHTa

110 HAOJIFOIEHUIO JIMHEMYATOTO CIEKTpa.
OreHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

N3yuenune mogenu atoma: TomcoHa,
IUIaHETAPHOM MOJIETN aTOMa, MOJIEIN
aroma bopa.

N3ydenue cnexkrpa ypoBHEN SHEPTUH
atroMa Bojopoaa. O0bsiICHEHHE
IIPUHIIUIIOB ICMCTBUS U YCIIOBHI
0€3011acCHOT0 MPUMEHEHHUSI
CIIEKTPOCKOIIA, J1a3epa, KBAHTOBOT'O
KOMITBIOTEPA.

PemeHne kauecTBEHHBIX 3a/1a4

C OIOPOM HAa U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE
ABJICHUS 110 TeMe « CTpOEHUE aToMay.
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Pacnio3naBanue Gpuznyueckux siBICHUI
B y4€OHBIX OMBITaX: BOSHUKHOBEHUE
JMHENYATOTO CIIEKTPa U3ITyUICHHUS.
AHaJIN3 KBAaHTOBBIX MPOLECCOB U
SIBJICHUH C UCTIOJIb30BAHUEM
noctynaToB bopa

4.3

ATOMHOE 411pO

OKCHEpUMEHTBI, TOKa3bIBAIOIINE
CJIO’KHOCTb CTPOEHUS AIpA.
OTKpBITHE PATMOAKTUBHOCTH.
OmnsiTel Pe3epdopra no
OIPEENICHUIO COCTAaBa
PaZMOAaKTUBHOTO U3Iy4YECHHUS.
CgoiicTBa anbda-, 6era-,
raMma-usiydenus. Bausaue
PaMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
HyxiionHast mozens sapa
['eiizenOepra-lBaneHko.

3apsn sapa. MaccoBoe YuCIIo sjipa.

N3oTonsl.
Anwa-pacniaa. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JITy4eHHE. 3aKOH PaJIHOAKTUBHOIO

pacnaza.
DHeprus CBsI3M HYKJIOHOB B SI/pE.
SlnepHbie CHIIBI.

M3ydeHne SKCIepuMEeHTOB,
JIOKa3bIBAIOIINX CI0KHOCTh CTPOEHUS
aTOMHOTO f]Ipa.

HccnenoBanne TpEKOB 4acTHIL

(o roToBBIM (oTorpadusim).
N3yuenue siiepHbIX CUIL, SAEPHBIX
peakuuii CHHTE3a U pacriaja,
TEPMOSIIEPHOTO CUHTE3A.

W3ydeHne HyKJIOHHOW MOJENH s1Ipa
['eit3enOepra-MBaneHko.

OOBbsicHEeHHE YCTPONCTBA U
PUMEHEHUS JO3UMETPA, KaMepbl
BuiibcoHa, siaepHOro peakropa,
aTOMHOW OOMOBI.

Pemenue 3agau ¢ onopou

Ha MOJIyY€HHbIE 3HAHMUS, B T.Y. O 3apsJIe
¥ MaccOBOM YHCJIIE SApA.
Pacnio3naBanue pu3n4ecKux SIBICHHIMA
B YUEOHBIX OMBITaX U B OKPYKaroen
YKU3HM: €CTECTBEHHAS U UICKYCCTBEHHAs
PaANOAKTUBHOCTb.
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JedekT Maccol sapa.

Snepnpie peakuuu. [lenenue u
CHUHTE3 SIAEP.

S nepnpii peaktop. TepMosiaepHbIi
cunTtes. [IpoOneMbl U mepcreKTUBbI
AJIEPHON DHEPTETUKH.
DKOJIOTUYECKHUE aCTIEKTHI SIEPHOMN
SHEPrETUKH.

DneMeHTapHble YacTullbl. OTKPBITHE
MTO3UTPOHA.

MeToabl HAOIIOAEHUS U
pEruCTpalyy JIEMEHTAPHBIX
YaCTHL.

DyHIaMEeHTaJIbHbIE
B3auMoaencTBUs. EAMHCTBO
(duznyecKoil KapTUHBI MUpA.
TexHuueckue yCTpoucTBa u
IIPAKTUYECKOE MPUMEHECHUE:
JI03UMETp, Kamepa Buiibcona,
SIIEPHBIN peakTop, aToMHass bomOa

Onurcanue KBaHTOBBIX SIBJICHUU U
IIPOLIECCOB C UCIIOJIB30BAaHUEM
(bU3UYECKUX BEIMYWH: TIEPUO/T
MOJIypacIaia, SHEPTHS CBSA3U ATOMHBIX
anep, neexT Macchol gjpa.
AHaJIN3 MPOLECCOB U SBJICHUM

C UCHOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOTO 3apsA/1a, 3aKOH
COXpAaHEHUS MACCOBOI'0 YMCIIA,
noctynarel bopa, 3akoH
PaIUOAKTUBHOIO pacnaja.

VYyacTtue B paboTe Kpyrioro croja
«DyHIaMEHTAIIbHBIE B3aUMOAECHCTBU.

EnunacTBO hrznyueckoif KapTHHBI
MHPAY.

Hcnonb3oBanre nHGOPMAIIMOHHBIX
TEXHOJIOTUH /15 TTIOMCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUU U
IpeIcTaBIeHUs] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIIEHUN O MPUMEHEHUU
3aKOHOB KBAaHTOBOM (PU3HKU B TEXHHUKE
Y TEXHOJIOTUSIX, SKOJIOTUYECKUX
aCIIeKTax sJICPHON DHEPTETUKU

Hroro no pazuneny

15
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Pa3nen S. DineMeHTHI aCTPOHOMMH U aCTPOPU3UKH

5.1

DJIEMEHTBI
aCTPOHOMUU U
acTpopU3UKH

7

Drarbl pa3BUTHS ACTPOHOMUM.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMUHU.

Bun 38é3nH0r0 HeOa. Co3Be3aud,
SIpKUE 3BE31bI, TUTAHETHI, UX
BHIMMOE JIBHOKCHHE.

ConHeyHnas cucremMa.

Connne. CojlHeUHass aKTUBHOCTb.

Ncrounnk 3ueprun CostHLA U 3BE3.

3BE3/1bI, UX OCHOBHBIC
XapakTepucTUKU. Jnarpamma
«CHEKTPAJIBbHBIN KJIACC —
CBETHUMOCTBY». 3BE3/bI TJIaBHOM
MMOCJIEOBATEIILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTDY JIJIsl 3BE3]]
rJIaBHOM IOCJIEJOBATEIbHOCTH.
Bnytpennee ctpoenue 3BE3 .
CoBpeMeHHbIE IPEICTaBIICHUS

0 MPOUCXOKICHUHU U SBOJIIOIIUU
ComHna u 3B€311. DTallbl JKU3HU
3BE3]I.

Muneunsii [TyTe — Hama [NanmakTuka.
ITonmoxxenue u nmxenue CoJrHIa

B I'anakTuke. THUIIBI ralaKkTHK.
Paanoranaktuku u KkBa3apel.
UYUEpHble ObIPHI B siApaxX rajlaKTUK.

[ToaroroBka cooOmeHmi 00 Tamax
pa3BUTHUA ACTPOHOMUHU, O MPUKIIATHOM
¥ MUPOBO33PEHYECKOM 3HAUYCHUU
aCTPOHOMMH, O METOJIaX MOJIYYEHUS
HAaYYHBIX aCTPOHOMHWYECKUX 3HAHUM,
OTKPBITHSAX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHne COBpeMEHHBIX
MPEJICTABICHUI O IPOUCXOXKICHUU U
sBoJitoIK COJTHIIA U 3BE3I.
N3ydeHne TUIIOB rajakTHK,
paauorajiakTUK U KBa3apoB.
Nzyuenne nBuxeHns HEOECHBIX Te,
ABOIIOIUH 3BE31 U BeeneHnHou,
MPOLECCOB, MPOUCXOAAIIMX B 3BE3AX,
B 3BE3/IHBIX CUCTEMaX,

B MEKTAIAKTUUECKOU Cpeie,
MacIITaOHOU CTPYKTYphl BeeneHHoif.
OOBsicHeHue paciupenus Beenennoi
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroroBka K 00CYXACHUIO
HEpEIIEHHBIX MTP00JIeM aCTPOHOMHUH.
[IpoBenenue HabIOICHUI
HEBOOPYKEHHBIM IJ1a30M

C HUCII0JIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH T ONIPEACIICHUS
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Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa60ma.
Paz6eranue ramaktuk. Teopus
bosbmioro B3psiBa. PennkroBoe
U3ITy4YEHHE.

MacmrabHasi CTpyKTypa
Bcenennoii. Meraranaktuka.
Hepeménnnie mpobaemsr

TIOJIOKEHUST HEOECHBIX O0OBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3iust CeBepHOro MoTymapus

U ApKUE 3BE3BL.

[TpoBenenre HAOMIOACHUI B TEIECKOT
Jlynsbl, mnanet, Mieunoro IlyTu.
VYyactue B JUCKYCCUU O HEPEUIEHHBIX
npobJieMax aCTpOHOMUU

aCTPOHOMHH
Hroro no pazneny 7
Pazgen 6. O60o0maromniee noBTOpeHUE
6.1 | O6o6maromee 4 O06o0061eHne 1 cucTeMaTUu3aus Yyactue B AUCKYCCUU O PO (DU3UKHU
HIOBTOPEHUE COJIepKaHUs Pa3/IeoB Kypca ¥ aCTPOHOMUU B pa3IMyHBIX chepax

«Mexanuka», «MonekynsapHas
bu3MKa U TEPMOJUHAMUKAY,
«InextpoanHamukay, «Konedanus
Y BOJHBDY, «OCHOBBI CIIEIUATIBLHON
TEOPUU OTHOCUTEIBLHOCTHY,
«KBanToBas puznkay, « JJI€MEHTHI
ACTPOHOMUU M aCTPODU3UKIY.
Ponb pusuku u actpoHomMuu B
AKOHOMMYECKOM, TEXHOJIOTUYECKOM,
COLIMaJIbHON U 3TUYECKOM chepax
NesATEIbHOCTH Y€JI0BEKa, POJb U
MeCTO (PU3MKHU U ACTPOHOMHHU

B COBPEMEHHOU HAyYHON KapTUHE
MHpPa, 3HAYCHUE OMHUCATEIIbHOM,

JICITEIbHOCTH YEJIOBEKA.
ITonroroBka coOOIIEHNH O MECTe
(bU3NYeCcKO KapTHHBI MUPA B PSITY
COBPEMEHHBIX MTPECTABICHUMN

0 MPUPOJIE.

BrinonHenne yueOHbBIX 3a1aHUM,
JIEMOHCTPHUPYIOIINX OCBOCHHUE
OCHOBHBIX TIOHSITHH, PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca (hU3UKHU
10-11 xnaccos
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CUCTEMATU3UPYIOIIEH,
OOBSICHUTENBLHOM U
MPOTHOCTUYECKOMN (QYyHKITUI
buznyeckoil Teopuu, poib
buznueckoit Teopun B
dbopMHUpOBaHUU MPECTABICHUN
0 (puzmyeckoit KapTUHE MHUPA, MECTO
(buznyecKoil KapTUHBI MUpa

B 0011IEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
MPEJICTABICHUMN O IPUPOJIE

Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
MNOYPOUYHO-TEMATHYECKOEIIJIAHUPOBAHUE
10 KJIACC
Ne HaumenoBanue pa3zienoB U TeM NpOTrpaMMbl KonuuectBo | DnexrponHsbie (11U poBbIE) 00pa3oBaTeIbHbIC
/T 4acoB pecypchl
1 | ®u3uka U MeTOAbl HAYYHOT0 MO3HAHUS 2
1.1 | ®uszuka — Hayka o mpupoze. Hayunbie MeToibl 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c32e2
MO3HAHUS OKPY>KAIOIIIETO MUpa
1.2 | Ponp u MecTo ¢pu3uku B POPMUPOBAHUH COBPEMEHHOMN 1 bubmuotexa LIOK https://m.edsoo.ru/ff0c33e6
HAay4YHOU KapTHHBI MUPA, B PAKTUYECKON AEATEIBHOCTH
0NN
2 | Mexanuka 18
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2.1 | Mexanunueckoe aBmxenne. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHWYEeCKOTo JIBIKeHUS. [lepeMeliienne, CKopocThb, https://m.edsoo.ru/ff0c3508
YCKOpPEHUE
2.2 | PaBHOMEpPHOE MPSMOJIMHEWHOE JBUKEHUE 1 bubmuotexa LIOK
https://m.edsoo.ru/ff0c3620
2.3 | PaBHOyCKOpEeHHOE MPSMOIUHENHOE ABUKEHUE 1 bubmotexa LIOK https://m.edsoo.ru/ff0c372e
2.4 | CroboHOE TIafieHre. YCKOpEHHE CBOOOTHOTO TIaIeHUSI 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c39cc
2.5 | KpuBonuneiinoe neumxenue. J{BmkeHne MarepruaibHON 1 bubmuotexa LIOK https://m.edsoo.ru/ff0c3ada
TOYKH 110 OKPYKHOCTH
2.6 | [Ipunuun otHocutenbHocTU ["anunes. MuepuuanbHbie 1 bubmmotexa LIOK https://m.edsoo.ru/ff0c3be8
cucremsl orcyera. llepsbii 3akoH HeroToHa
2.7 | Macca tena. Cuna. [IpuHIUI cyneprno3uivy CHUI. 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c3be8
Bropoi 3akoH HproTOHA 1711 MaTEpUAILHON TOYKHU
2.8 | Tperuii 3akoH HproTOHA /111 MarepualibHBIX TOUEK 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c3be8
2.9 | 3akoH BcemupHoro tarorenus. Cuna tsikectu. [lepBas 1 bubnuoteka [IOK
KOCMMYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
2.10 | Cuna ympyroctu. 3akon ['yka. Bec Tena 1 bubmmotexa LIOK https://m.edsoo.ru/ff0c3el8
2.11 | Cuna tpenus. Koagdunuent tpenus. Cuna 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c3f76
COMPOTHUBIICHUS MPU JBUKEHUU TeJa B )KUJIKOCTH WIH
rase
2.12 | [loctynarenbHOE U BpalllaTeIbHOE JBUKECHHE 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c41a6
abcomoTHO TBEPIOTO Tena. MomMeHT cuibl. [lneuo cubr.
YcnoBusi paBHOBecHs TBEPJIOTO TeJa
2.13 | ImnynbCc MarepuagbHOM TOUKH, CUCTEMBI 1 bubmuotexa LIOK

MaTCpUuaJIbHbIX TOYCK. I/IMHYHBC CHJIBI. 3aKOH
COXpPAaHCHUA MMITYJIbCA. PeaktuBHoe JABHXKCHHC

https://m.edsoo.ru/ff0c43d6
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2.14 | PaGota 1 MontHOCTh cuiibl. KuHeTHYEeCKas IHEPTHs 1 bu6mmoreka [IOK
MaTepuaibHON Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHUYECKOW PHEPTUHr
2.15 | [lorenuunanbHas 3Heprud. [lorenuuanbHas sHeprus 1 bubmuotexa LIOK https://m.edsoo.ru/ff0c461a

ynpyro aehopMUpOBaHHOM npyx uHbL. [loTeHnanbHas
SHEprus Tesa BOIN3U MOBEPXHOCTU 3eMJITU

2.16 | IloreHnnansHbIE ¥ HEMOTEHITUATIbHBIE CHITBI. CBA3b 1 bubmumoreka [IOK https://m.edsoo.ru/ff0c478¢c
pabOoThl HEMOTEHIIMATBHBIX CHJI C K3MCHEHUEM
MEXaHHYECKON SHEPTUHU CUCTEMBI TeJl. 3aKOH
COXpaHCHHUSI MEXaHMYCCKON SHEPTUU

2.17 | JlaboparopHas padota «/ccneqoBanue cBsi3u padOThI 1
CHJIBI C I3MEHEHHUEM MEXaHUYECKON SHEPTUH Tea Ha
MIpUMEPE PACTSKEHUST PE3NHOBOTO JKTYTa

2.18 | KoutponbsHas pabora o teme «Kunemarnka. Jlunamuka. 1 bubmmoreka I[IOK
3aKOHBI COXPAHEHHUSI B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
3 | MouekyasipHasi pU3MKA M TEPMOAMHAMMKA 24
3.1 | OcHOBHBIE MMOJIOKEHUSI MOJICKYIISIPHO-KHHETUYECKOM 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c4dc2
teopuu. bpoyHnosckoe asuxenue. uddysus
3.2 | Xapakrep JBHKEHUS U B3aUMOJICHCTBUS YaCTHI] 1

BelecTsa. Monenu crpoeHus ra3os, )KUIKOCTEN U
TBEPABIX TEII

3.3 | Macca monekyn. KonnuectBo Bemectna. [loctosinHas 1
ABoraapo
3.4 | TermoBoe paBHOBecue. Temneparypa u €€ u3MepeHue. 1
[ITxana remneparyp Llenbcus
3.5 | Uneanbnsiii Ta3 B MKT. OcHoBHOe ypaBHeHre MKT 1 bubmuoreka I1OK https://m.edsoo.ru/tff0c4fde
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3.6 | AGcomroTHas Temmeparypa Kak Mepa cpeaHei 1 bubnuoteka [IOK https://m.edsoo.ru/ff0Oc511e
KWHETUYECKON YHEPTHH JBUKCHHUS MOJICKYJ. YpaBHEHUE
MenpaeneeBa-Knaneitpona

3.7 | 3akon JlanpToHAa. ['a30BBIC 3aKOHBI

3.8 | JJabopartopHas pabota «VccreqoBanue 3aBUCHMOCTH
MEXy IapaMeTpaMu COCTOSTHUSI PA3PEKESHHOTO ra3ay

3.9 | M3omnporiecchl B HaeaIbHOM ra3e u ux rpaduieckoe 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c570e
pECTaBICHNE

3.10 | BHyTpeHHs 2HEPTUS TEPMOAUHAMUYECKON CUCTEMBI U 1 bubnuoteka [IOK
crocoObI €€ n3MeHeHus. KonmnuecTBo TEmIoThl U padoTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHsIst SHEprusi 0JHOATOMHOTO HACAIBHOTO rasa

3.11 | Bugs! Terionepenayn 1 bubmuotexa LIOK https://m.edsoo.ru/ff0c5¢c36

3.12 | YoensHas TEIIOEMKOCTH BellecTna. KoinuecTBo 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c5¢36
TEIUIOTHI TIPH TeIUIonepeaade. AnnadaTHbIi Mpolece

3.13 | IlepBbIii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHE K 1 bubnuoteka LIOK https://m.edsoo.ru/ff0c5efc
U30MIpoIeccaM

3.14 | HeoGpatumocTs mporieccoB B pupoae. Bropoii 3akox 1 bubmmoreka [IOK
TEPMOJAUHAMUKH https://m.edsoo.ru/ff0c6230

3.15 | Ilpunnun aevicteust u KI1J] TennoBoii MarmHbl 1 bubmuotexa LIOK https://m.edsoo.ru/ff0c600a

3.16 | lukn Kapno u ero KIIJ] 1

3.17 | Dxonoruyeckue NpoodIeMbl TEMIOIHEPTETUKH 1

3.18 | O6o6marommii ypok «MomnekymspHas pusuka. OCHOBBI 1 bubmmoreka I[IOK
TEPMOJUHAMUKID) https://m.edsoo.ru/ff0c6938

3.19 | KonTponbHas padota o Teme «MorekymsipHasi pu3uka. 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTUHAMUKI

3.20 | ITapooOpazoBanue u koHAeHcauus. Micnapenue u 1 bubnuoteka [IOK

KUIICHUC

https://m.edsoo.ru/ff0c63b6
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3.21 | AGcontoTHast 1 OTHOCUTEJIbHAS BIAXXHOCTh BO3/IyXa. 1 bu6mmoreka [IOK
Hacplennslii nap https://m.edsoo.ru/ff0c64d8

3.22 | TBépnoe teno. Kpucrannuyeckue u aMmopQHbie Tena. 1 bubmotexa LIOK https://m.edsoo.ru/ff0c65{0
AHM30TpPONMSA CBOMCTB KpUCTAILIOB. JKnakue
Kpuctauisl. COBpeMeHHbIE MaTepPHAJIbI

3.23 | [InaBneHue U KpUCTAUIM3ALMS. YeIbHAas TEIIoTa 1 bubmmorexa I[JOK
iasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708

3.24 | YpaBHEHHE TEIIOBOTO OajiaHca 1 bubnuoteka [IOK

https://m.edsoo.ru/ff0c6820
4 | DJIeKTpPOAMHAMMKA 22

4.1 | Dnextpu3zanus Ten. Jnekrpuyeckuid 3apsia. [{Ba Buaa 1 bubmuotexa LIOK https://m.edsoo.ru/ff0c6bce
AIICKTPUUYECKUX 3apsIIOB

4.2 | IIpoBOAHMKY, TUAIEKTPUKU U TOTYIPOBOJAHUKH. 3aKOH 1 bubmotexa LIOK https://m.edsoo.ru/ff0c6bce
COXpaHEHUs IEKTPHUUECKOTO 3apsiia

4.3 | BzaumoneiictBue 3apsioB. 3akoH Kynona. Toueunsiii 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c6ced
AIIEKTPUYECKUH 3apsif

4.4 | Hanpspok€HHOCTD AneKTpruyeckoro moss. [puniun 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c6df2
CYINEpIIO3ULIUU IEKTpUUecKux nojueif. Jinnuu
HaANPsKEHHOCTH

4.5 | Pabora cun anekrpocraTrudeckoro moss. [loTenmuan. 1 bubmuoreka [1OK https://m.edsoo.ru/ff0c6f00
Pa3HocTh moTeHIMANoB

4.6 | [IpoBOAHUKH U TUDJEKTPUKHU B AIEKTPOCTATUYECKOM 1 bubmmoreka I[IOK
noJie. Jlnsnekrpuueckasi IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018

4.7 | DnexkrpoéMrocTh. KoHmencarop 1 bubnuoteka [IOK

https://m.edsoo.ru/ff0c7126

4.8 | DneKTpo€MKOCTh IJIOCKOTO KOHACHCATOpa. DHEPTUsI 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c72c0
3apsKEHHOTO KOHJEHCaTopa

4.9 | JJaboparopuas pabota "M3MepeHune MeKTPOESMKOCTH 1

KOHJIeHcaTopa"

63



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

denepanpHas padodas mporpamma | dusnka. 10—11 kiraccer (6a30BbIi YPOBEHB)

4.10

[TpuHIMO AEMCTBUS M MPUMEHEHUE KOHIEHCATOPOB,
KOTIMPOBAJIBLHOTO anmnapara, CTpyHHOTO MPUHTEpa.
DNEKTpOCTaTUYECKas 3alluTa. 3a3eMJICHUE
AIIEKTPONIPHOOPOB

1

4.11

DNEKTPUYECKUI TOK, YCIOBUSA €r0 CYIIECTBOBAHUS.
[Tocrosinnblii Tok. Cuiia Toka. Hanpsikenue.
Conporunenue. 3akoH OMa 1 y4acTka [enu

4.12

[TocnenoBarenbHOE, MapamieabHOE, CMEIIIAHHOE
COeIMHEHHE MPOBOJHUKOB. JlabopaTopHas padbora
«/3yueHne CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY

bubnuoteka [IOK https://m.edsoo.ru/ff0c7410

4.13

PabGoTra 1 MOIITHOCTB JEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

4.14

3akoH OMa 1151 TOJIHOW (3aMKHYTOM ) AIIEKTPUYECKOM
nerii. Kopotkoe 3ampbikanue. JlabopatopHas padota
«3mepenne J]C nctouHrka Toka U €ro BHyTPEHHETO
COTPOTHUBJICHHSI

bubmmoreka IIOK https://m.edsoo.ru/ff0c7ae0

4.15

DNEeKTpOHHAS! TPOBOJUMOCTH TBEPABIX METAILIOB.
3aBUCUMOCTb COITPOTUBIIEHUS METAJNIOB OT
temneparypbl. CBEpXIpPOBOAUMOCTD

4.16

OnexTpudeckuif Tok B Bakyyme. CBONCTBA AJIEKTPOHHBIX
y4YKOB

4.17

[TomynpoBOAHWKH, X COOCTBEHHAS U TIPUMECHAS
poBoAUMOCTh. CBOMCTBA p—n-niepexoia.
[TomynpoBOgHUKOBBIE TPHUOOPHI

bubmuoreka [1OK https://m.edsoo.ru/ff0c84ae

4.18

DneKTpUYeCcKHil TOK B paCTBOpax M paciuiaBax
ANEKTPOJIUTOB. DIEKTPOIUTUYECKAS TUCCOLIAALIMS.
DIIEKTPOJIN3

bubmmoreka IIOK https://m.edsoo.ru/ff0c82ba

4.19

DnekTpuueckuil ToK B razax. CaMOCTOATENbHBIN U
HECAMOCTOATENBbHBIN pa3psan. Monnus. [1na3zma

bubnuoteka [IOK https://m.edsoo.ru/ff0c84ae
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4.20 | DnekTpudeckre IprudOPhl U YCTPOHUCTBA U HX 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c86fc
npakTuyeckoe npuMeHenue. [IpaBuia TexHuku
0€30MacHOCTH
4.21 | O6o6maromuil ypox « NeKTPOHHAMIKA) 1 bubmuoreka [1OK https://m.edsoo.ru/ff0c88be
4.22 | KonTposbHas paboTa 1o TeMe «JIeKTpOoCTaTHKa. 1 bubnuoteka [IOK https://m.edsoo.ru/ff0c8a8a
[TocTossHHBIN IIEKTPUYECKAN TOK. TOKM B pa3IMYHBIX
cpenax»
PesepBHbIit ypok. O600maromuii ypok mo remam 10 1 bubmuotexa LIOK https://m.edsoo.ru/ff0c8c56
KJlacca
PesepBHbIit ypok. O6o0maromuii ypok mo temam 10 1 bubmotexa LIOK https://m.edsoo.ru/ff0c8f6c
KJlacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68

INIOYPOYHO-TEMATHYECKOE INIAHUPOBAHME 11 KJIACC

Ne HaumeHoBaHue pa3ienoB U TEM MPOTPaMMBbI KonmdectBo | DnekTpoHHBIE UPPOBBIE 00pa30BaTEILHBIC
/1 4acoB pecypchl
1 | DjaekTponmHamMmuKa 11

1.1 | IlocTosiHHBIE MAarHUTHI U MX B3aUMOJICHCTBHE. 1 bubmmoreka ITOK https://m.edsoo.ru/ff0c9778
MaruuTtHO€ nosne. Bektop MarHuTHOM MHAYKIUU. JInHUM
MarHUTHOW WHTYKITUA

1.2 | MarauTHOE€ 1oJjie IpoBoJHKKa ¢ TOKOM. OnBIT Ipcresa. 1 bubnuoteka IIOK https://m.edsoo.ru/ff0c98fe
B3aunmozpeiicTBre MPOBOTHUKOB C TOKOM

1.3 | Jlaboparopnas pabora «M3yueHrne MarHuTHOTO MOJIst 1 bubnuoteka IIOK https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOMY

1.4 | leficTBUE MAarHUTHOTO TOJISl HA POBOAHUK C TOKOM. 1 bubmuotexa LIOK https://m.edsoo.ru/ff0c9acO

Cuna Amrnepa. JlaGoparopHnas pabora «ccnenmoBanue
JICHCTBHS MIOCTOSTHHOTO MarHUTa Ha PaAMKY C TOKOM)
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1.5

JleiicTBME MAarHUTHOTO TOJISl HA IBUKYILYOCS
3apspkeHHyro yactuily. Cuna Jlopenia. Pabora cuiibl
Jlopenna

1

bubnuoreka IIOK https://m.edsoo.ru/ff0c9df4

1.6

OnexTpoMarauTHas nHAyKuus. [lotok BekTopa
MarHuTHOM uHayKuuu. DJ]C nHayKIMu. 3aKoH
eKTpoMarauTHON unaykunu dapanes

1.7

Jlaboparopnas padota «MccnenoBanue siBICHUS
DJICKTPOMATrHUTHOM MHIYKIIUNY

bubmmoreka ITOK https://m.edsoo.ru/ff0cal50

1.8

NupyktuBHOCTH. SABNeHue camounaykuuu. 3C
CaMOMHIYKIMU. DHEPrUs MarHUTHOTO MOJIA KaTYIIKH C
TOKOM. DJICKTPOMArHUTHOE T0JIE

bubnuoteka IHOK https://m.edsoo.ru/ff0ca600

1.9

TexHHYeCKHne yCTPOMCTBA U UX IIPUMEHEHUE:
ITIOCTOSTHHBIE MAarHUTBhI, JIEKTPOMAarHUTHI,
AIIEKTPOJBUIATEIIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHLL,
VHJIYKIIMOHHAS I1€Yb

1.10

O6o0mmaromuii ypok «MarHuTHOE TOJIe.
DJIeKTPOMAarHUTHAS WHITYKITHSD)

bubmmoreka ITOK https://m.edsoo.ru/ff0cab82

1.11

KonTtponbHas padota no teme «MarHutHoe mnoiie.
DJeKTPOMArHUTHASL UHTYKIHSD)

bubnuoteka [IOK https://m.edsoo.ru/ff0cad58

Kosie0anus 1 BOJTHBI

2.1

CBoboaHble MexaHnueckue konedanus. ['apmonnyeckue
KoJeOaHus. YpaBHEHHE TApMOHMYECKHUX KOJIeOaHuH.
IIpeBpaienue 3Heprun

bubmmoreka I{OK https://m.edsoo.ru/ff0caf06

2.2

Jlaboparopnas padora «MccnenoBanre 3aBUCUMOCTH
MePHO/Ia MaJIBIX KOJICOAHMI Ipy3a Ha HUTH OT JJTAHBI
HUTH W MacChl Tpy3a»
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2.3

Konebarenbnpiii KoHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJICOaHUS B HI€aTbHOM
KoJ1e0aTeIbHOM KOHTYpEe. AHAIOTHS MEKITY
MEXaHUYECKUMU U AJICKTPOMArHUTHBIMU KOJICOAHUSIMU

1

bubnuoteka IIOK https://m.edsoo.ru/ff0cb820

24

®opmyna ToMcoHa. 3aKOH COXpAHEHHS SHEPTUU B
U/1€aJIbHOM K0JIeOATEIbHOM KOHTYpe

bubmmoreka ITOK https://m.edsoo.ru/ff0cb9c4

2.5

HpCI[CTaBJ'ICHI/IC 0 3aTyXaroHmunux KOJICOaHUSX.
BBIHy}K,IICHHBIC MexXaHn4deckue koyebanus. PezoHaHc.
BBIHy}K,IICHHBIC QJICKTPOMArdMTHEIC KOJICOaHUS

bubnuoteka IIOK https://m.edsoo.ru/ffOcbb86

2.6

ITepemennbiit TOK. CUHYCOUIAJIbHBIN TEPEMEHHBIN TOK.
MOoMHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JEUCTBYIOIIECE 3HAYCHUE CUJIBI TOKA U HATPSYKCHUS

bubnuoteka IIOK https://m.edsoo.ru/ffOcbd34

2.7

Tpaucdopmarop. [IponsBoncTBo, nepenada u
MOTPEOJICHHE IIIEKTPUIECCKOM SHEPTUH

2.8

VYCTpoicTBO M MPAKTUYECKOE MPUMEHEHNE
AIIEKTPUUYECKOT0 3BOHKA, TeHEpaTopa NEPEMEHHOTO TOKA,
JIMHUM BJIeKTponepeiad

bubnuoteka IHOK https://m.edsoo.ru/ff0cc324

2.9

DKOJIOTMYECKHE PUCKU MTPU MPOU3BOICTBE
anekTposHepruu. Kynbrypa ncnosnb3oBaHus
AIIEKTPOIHEPTHH B MIOBCETHEBHOW KU3HU

2.10

MexaHnyecKue BOIHBI, YCIOBUS PACIIPOCTPAHEHHUS.
[Tepuoa. CkopocTh pacIpOCTPaHEHHUSI U JIMHA BOJIHBI.
ITonepeunsple ¥ NPOAOIBHBIE BOJIHBI

bubmmoreka IIOK https://m.edsoo.ru/ff0cca54

2.11

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BbicoTa ToHa.
TemOp 3BYyKa

bubmmoreka ITOK https://m.edsoo.ru/ff0cccOc

2.12

DIIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh.
[ITxana aeKTpOMarHUTHBIX BOJIH

bubnuoteka IIOK https://m.edsoo.ru/ff0ccte0

2.13

[IpuHIMIBI paguOCBsI3U U TeleBuAeHusA. PazpuTtue
cpencTs cBaA3u. Pagmonokanus
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2.14

KonTponbHas padora «Konebanus v BOIHbBI

bubnuoreka [TOK https://m.edsoo.ru/ff0cc68

2.15

[IpssMosMHEHOE PacIPOCTPAHEHUE CBETA B OJTHOPOIHOMU
cpene. Toueunslii HCTOUHMK cBeTa. JIyd cBeTa

bubnuoteka IIOK https://m.edsoo.ru/ff0cd350

2.16

OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoeHue n300paxeHuil B IJIOCKOM 3epKaJie

bubmmoreka ITOK https://m.edsoo.ru/ff0cd4e0

2.17

[Ipenomnenue csera. IlonHoe BHyTpEHHEE OTPAKEHUE.
IIpenenpHpIi yroil MOJMHOTO BHYTPEHHETO OTPaKEHUS

bubmmoreka ITOK https://m.edsoo.ru/ff0cd716

2.18

Jlabopatopnas padota «M3mepeHue nokazaresns
PEJIOMJICHHSI CTEKIIQ)

bubnuoreka IHOK https://m.edsoo.ru/ff0cd67a

2.19

JIunzsl. [MocTpoenune nuzobpaxkenuii B muuze. opmyna
TOHKOM JIMH3bI. YBEJIMUCHUE JIMH3bI

bubmmoreka ITOK https://m.edsoo.ru/ff0cddle

2.20

Jlaboparopnas padora «/MccnenoBanne CBOWCTB
M300paKEHUN B TMH3AX)

2.2 | Hucnepcus cBera. CloxHbIN cocTaB 6emoro ceera. LIger.
JlaGoparopnas pabora «HabmnroneHue gucnepcuu cBeTa

2.22 | Uutepdepennius creta. Judpakius cpeTa. bubnuoteka IIOK https://m.edsoo.ru/ff0ced22
JudpakimonHas pemeérka

2.23 | [lonepeunocThb cBeTOBBIX BOJH. [lonspuzanus cBeta bubnuoreka [HOK https://m.edsoo.ru/ff0ctf02e

2.24 | Ontudeckue npubOopsl U yCTPOMCTBA U YCTIOBHS HX
0€301MacHOr0 MPUMEHEHHUS

3 | OcHOBBI cIeHAJTbHON TEOPUH OTHOCUTEIBHOCTH

3.1 | I'paHu1IbI NPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubmuotexa LIOK https://m.edsoo.ru/ff0ct862
ITocTynarel cnenraabHOW TEOPUU OTHOCUTEIIBHOCTH

3.2 | OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHUE bubnuoreka [IOK https://m.edsoo.ru/ff0cta42
BPEMEHU U COKpAIllEHUE JIJIMHBI

3.3 | DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YacTUllbl. CBS3b bubnuoteka IIOK https://m.edsoo.ru/ff0cfc68

MacCChI C SHCpFI/ICﬁ 1 UMITYJIbCOM. 9H€pFI/I$I ITOKOs
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3.4 | KonTponbHas pabora «Ontuka. OCHOBBI ClielIMaIbHOMN 1 bubnuoteka IHOK https://m.edsoo.ru/ffOct60

TEOPUH OTHOCHUTEIIEHOCTHY
4 | KBanToBas ¢pusuka 15

4.1 | ®otonsl. Popmyna [Tnanka. Dueprust u umnynbc GoToHa 1 bubmuotexa LIOK https://m.edsoo.ru/ff0cfel6

4.2 | OtkpoiTHe U uccienopanue Gorosdpgexra. OnbiTer A. I 1 bubmuotexa LIOK https://m.edsoo.ru/ff0cffc4
CroseroBa

4.3 | 3akonbl ¢poTodrdpdexra. YpaBHeHHe DUHIITEHHA 15 1 bubnuoteka IHOK https://m.edsoo.ru/ff0d015¢
dhotorddexra. «KpacHas rpanunay Gororddexra

4.4 | NaBnenue ceta. OnbiThel [1. H. JlebeneBa. Xumuueckoe 1 bubnuoteka IIOK https://m.edsoo.ru/ff0d04a6
JIeHICTBUE CBETa

4.5 | TexHu4YeCKHE YCTPOMCTBA U MPAKTUYECKOE NIPUMEHEHHE: 1
dboTodneMeHT, POTOATIHK, COJTHEUHAs OaTapes,
CBETOAMON

4.6 | Pemenue 3ama4 no Teme «JI€MEHTHI KBAaHTOBOM 1 bubmuotexa LIOK https://m.edsoo.ru/ff0d0302
OTITHKI

4.7 | Monens aroma Tomcona. OnbiTel Pezepdopaa no 1 bubnuoteka IIOK https://m.edsoo.ru/ff0d091a
paccestHUIO o-yacTuil. [manerapHas Mmoaens aroma

4.8 | Iloctynarsl bopa 1 bubnuoreka [1OK https://m.edsoo.ru/ff0dOafa

4.9 | Uznydenue u norsoieHre (OTOHOB MPHU MEPEXOe 1 bubnuoreka IIOK https://m.edsoo.ru/ff0dOafa
aToOMa C OJTHOTO YPOBHS DHEPTUU Ha Ipyrou. Buabl
CIEKTPOB

4.10 | BonaoBele cBoiicTBa yactull. Bomusl ne bpoiins. 1 bubmuotexa LIOK https://m.edsoo.ru/ff0dOca8
KopmyckynsipHO-BOIHOBOM Ayanu3M. CHOHTaHHOE U
BBIHYK/ICHHOE U3TyYeHHE

4.11 | OtkpseiTe paguoakTuBHOCTU. OnbITH Pe3epdopaa mo 1 bubnuoteka IIOK https://m.edsoo.ru/ff0d0fd2
OTIPEICTICHUIO COCTAaBa PAJIMOAKTUBHOTO M3ITyUeHUs

4.12 | CpoiicTBa anbda-, 6era-, raMMa-u3aydeHus. Biusaue 1

pPaaruOaAKTUBHOCTH HA JKMBBIC OPIraHN3MbI
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4.13

OTtkpbITHE TPOTOHA U HEUTpoHa. N30Tombl. Anbda-
pacnajl. DIEeKTPOHHBIN 1 MO3UTPOHHBIN OeTa-pacnai.
'amma-n3nyyenue

1

bubnuoreka [HOK https://m.edsoo.ru/ff0d1162

4.14

DHeprusi CBSI3U HYKJIOHOB B siJipe. Sl/IepHbIE peakiuu.
SAnepnsiit peaktop. [IpoGiembl, TEPCIEKTUBEI,
JKOJIOTHYECKUE ACHEKTHI SIACPHON SHEPTETUKHU

bubmmoreka ITOK https://m.edsoo.ru/ff0d1356

4.15

OnemeHTapHble YaCcTULL. OTKPBITUE TO3UTPOHA.
MeTobl HAOMIONEHHS U PETUCTPAIIUHU JIEMEHTAPHBIX
yactull. Kpymeiii cron « DyHaaMeHTalbHbIE
B3auMoieHcTBUSA. ENMHCTBO (hU3nuecKor KapTUHBI
MUPA»

bubmmoreka ITOK https://m.edsoo.ru/ff0d0e38

JJieMeHTbI ACTPOHOMUHM M ACTPOPU3UKHU

5.1

Bun 3Bé3nnoro Heba. Co3Besnus, spKue 3BE3HI,
IUIAHETHI, NX BUANMOE ABMKeHue. ConHeuHas cucremMa

52

Connue. ConHedHast aKTUBHOCTb. MICTOUHMK sHEprUn
ConHua u 3B€31

53

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI TIIABHOMN
MOCJIe0BaTeIbHOCTH. BHyTpeHHEe CTpoeHHE 3BE3.
CoBpeMeHHbIE TTPEICTABICHUS O TPOUCXOKICHUN U
sporonu COoJIHIA U 3BE3]T

54

Mueunsii [Iyte — Hama [Nanaktuka. [omoxenue u
nekenne Connna B [anaktuke. ['anaktuku. YépHbie
JBIPBI B SIIPax TaJaKTHK

55

Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PenukroBoe n3iyyenne. MerarajakTuka

5.6

Hepemennsie mpoOiemMbl aCTPOHOMUHN

5.7

KontponpsHas pabora «eMeHThl aCTPOHOMHH U
acTpoU3UKI
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O06o01maomee NOBTOPeHNe

6.1

O6o6mmaronuii ypok. Ponb Gpu3uku u acTpoHOMHUU B
AKOHOMMYECKOM, TEXHOIOTNYSCKOM, COLIMAILHON U
ATUYECKON chepax AesITeIbHOCTH YEIOBEKa

6.2

Oo6o6mmaromuii ypok. Pons u Mmecto ¢pusuku u
ACTPOHOMMH B COBPEMEHHOM HAYYHOM KapTHHE MHUpPA

6.3

O6o6maronuii ypok. Ponbs puznueckoit Teopuu B
(dbopMUpOBaHUY TIPEACTABICHUH O (PU3HUUECKON KapTHHE
MUpa

6.4

O6o6mmaronuii ypok. Mecto ¢pu3ndeckoit KapTUHBI MUpa
B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABIEHUIN O MPUPOJE

Pe3epBHbI ypok. MaroHuTHoe 1nosie. DJIeKTpoOMarHuTHas
VHTYKIUS

PeszepBHblii ypok. OnTrka. OCHOBBI ClIEUAIBHOM
TEOPUU OTHOCUTEILHOCTH

PesepBHbiii ypok. KBanToBas ¢pusuka. neMeHTbI
aACTPOHOMUHU U acTpOU3UKU

bubnuoreka IIOK https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME

68

71



https://m.edsoo.ru/ff0d1784

	СОДЕРЖАНИЕ
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	Раздел 1. Физика и методы научного познания
	Раздел 2. Механика
	Тема 1. Кинематика
	Тема 2. Динамика
	Тема 3. Законы сохранения в механике

	Раздел 3. Молекулярная физика и термодинамика
	Тема 1. Основы молекулярно-кинетической теории
	Тема 2. Основы термодинамики
	Тема 3. Агрегатные состояния вещества. Фазовые переходы

	Раздел 4. Электродинамика
	Тема 1. Электростатика
	Тема 2. Постоянный электрический ток. Токи в различных средах

	Межпредметные связи
	11 КЛАСС
	Тема 3. Магнитное поле. Электромагнитная индукция

	Раздел 5. Колебания и волны
	Тема 1. Механические и электромагнитные колебания
	Тема 2. Механические и электромагнитные волны
	Тема 3. Оптика

	Раздел 6. Основы специальной теории относительности
	Раздел 7. Квантовая физика
	Тема 1. Элементы квантовой оптики
	Тема 2. Строение атома
	Тема 3. Атомное ядро

	Раздел 8. Элементы астрономии и астрофизики
	Обобщающее повторение
	Межпредметные связи
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ФИЗИКЕ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:

	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия
	Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ1
	10 КЛАСС
	11 КЛАСС


