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MHHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHsI Ha YPOBHE CpeIHEro 001ero oopa3oBanus pa3padoTaHa Ha OCHOBE
MIOJIOKEHUI M TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMBbI, [IPEICTABICHHBIX B
dI'OC COO, a Takxke ¢ yu€ToMm QemepallbHON paboueil mporpaMMbl BOCITUTAHUS M KOHIICTIIIUW TPETIOAaBaHUS
yuebHoro mpeamera «®Pusnmka» B o0Opa3oBaTeNbHBIX oOpraHusammsx Poccuiickoit ®exepanuu, peanu3yrOMIHUX
OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Copep:xaHue nmporpamMmbl 0 (U3UKE HaIlpaBJIEHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOUM KapTUHBI MHpa
obyuarormuxcst 10—11 xmaccoB mpu oOyueHun wuX ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOrO noaxoxda. [Iporpamma no ¢usuke coorserctByer TpeboBanusmM ®PI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, TIPEIMETHBIM W METalpeIMETHBIM pe3ylibTaTaM OOy4deHHWs, a TaKKe YYUTHIBAET HEOOXOJIUMOCTh
peanm3aii  MEeXIPEIMETHBIX CBsi3ed (U3WKH C €CTEeCTBEHHO-HAyYHBIMH y4eOHBIMH TpenMeTamu. B Hel
OTPEENAIOTCS OCHOBHbIE LENM H3ydeHus (U3MKM Ha YypOBHE cpelHero oOuiero oOpa3oBaHMs, IJIaHHpPyEMble
pe3yabTaThl OCBOCHUSI Kypca (PU3HKU: JTMYHOCTHBIE, METAIlpeIMETHbIE, TPEMETHbIE (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

IUTAaHUPYEMbIE pe3yJbTaThl OCBOEGHHSA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE TNpPEAMETHBIE
Pe3yIbTaThI IO T01aM 00YUCHUS;
cojiepxkaHue yueOHoro mpeamera « Pu3nkay 1mo rojgam oOydeHHs.

®u3nka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYMAas B KauecTBE y4eOHOTO MpenMeTa B
ITKOJIE, BHOCUT CYIIECTBCHHBIA BKJIAJ B CHCTEMY 3HaHUN 00 oxpyxkatonieM mupe. IIIkombHBIN Kypc QUMK —
CUCTEeMOOOpa3yIOIIMA 111 €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEIMETOB, NMOCKOJIbKY (pU3nuecKkue 3aKOHBI JieKaT B
OCHOBE TIPOIIECCOB U SIBJICHHWM, HM3y4aeMbIX XUMHEH, Ouoyioruei, ¢usmueckoil reorpadueid U acTPOHOMHEH.
Vcnonb30BaHue U aKTUBHOE MPUMEHEHHE (DU3HUECKUX 3HAHUI OINpenesseT XapakTep U pa3BUTHE Pa3HOOOpa3HbBIX
TEXHOJIOTUH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOSHUS KOCMOCA, MOJYyYeHHs] HOBBIX MAaTEpPHANIOB C 3aJJaHHBIMU
cBoiicTBaMH U Jpyrux. M3ydenue ¢(u3uMKkd BHOCUT OCHOBHOM BKJIad B (popMHUpOBaHHE €CTECTBEHHO-HAayYHOMU
KapTHUHBI MUpa 00yJaromuxcs, B GoOpMUPOBaHNE YMEHUIM MPUMEHATh HAYYHbIN METOJ MO3HAHUS MPHU BBIIIOJHEHUU
UMU y4eOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca Qu3uku Uisi YpOBHSI CpEAHET0 O0IIero o0pa3oBaHuUs MOJIOKEH P UIIEH, KOTOPbIE MOKHO
paccMaTpuBaTh Kak MPUHIUIIBI €10 OCTPOSHUS.

Hoes yeilocmHocmu. B cootBercTBUM ¢ HeM KypC SBJSCTCA JIOTMYCCKHU SaBepI_HéHHbIM, OH COACPIKHUT
MaTcpurall u3 BCCX Pa3aciioB (1)I/ISI/IKI/I, BKJIFOYACT KaK BOIIPOCHI KHaCCquCKOﬁ, TaK U COBpeMeHHOﬁ (1)I/ISI/IKI/I.

Hoes ecenepanuszayuu. B cooTBeTCTBUM C Heill MaTepual Kypca (U3MKH OOBbEIUHEH BOKPYT (PU3MUYECKHX
Teopuil. Benymum B kypce siBisiercst GopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€PUH, BEIIECTBE
U TOJIE.

Hoes eymanumapusayuu. EE peanuszanusi IpennojaraeT HCMOJb30BaHHE T'YMaHMTApHOTO MOTEHIMAja
¢u3n4eckoll HayKH, OCMBICIEHHE CBSI3M pa3BUTUS (QHU3MKM C pa3BUTHEM OOIECTBa, a TaKkKe C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢Gu3MKM mnpeanosaraeT 3HAKOMCTBO C IIHPOKUM KpPYroM
TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUN U3yUYEHHBIX TEOPUI U 3aKOHOB.



Hoes  sxonocuzayuu peamusyercss IMOCPEICTBOM BBEICHHS OJJIEMCHTOB COJACPIKAHMS, IOCBSIIEHHBIX
HKOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIC CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKKe
00CYKIEHUS TPOOIeM PallIOHATIBHOTO MPUPOJIOTIOIB30BaHMS U SKOJIOTHYECKOH 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (PM3UKU Ha YPOBHE CPEIHEro 00IIero o0pazoBaHus SBISIOTCS (PHU3HUECKHUE
Teopuu ((opMHUpPOBAHKE NPEACTABICHUN O CTPYKTYpE MOCTPOCHUST (PU3NIECKON TEOPHH, POJM (yHIAMEHTATBHBIX
3aKOHOB W IPHHIMIIOB B COBPEMEHHBIX IMPEICTABICHUAX O IPUPOJE, T'PAHULAX IPUMEHHUMOCTH TEOPHM, I
ONMCAHUS ECTECTBEHHO-HAYYHbIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-IeTEIbHOCTHBIA MOJAX0J B Kypce (U3MKU DPEATU3yeTcs IMpPEkJe BCEro 3a C4ET OpraHu3aluu
IKCIIEPUMEHTAIIBHON JIesTeIbHOCTH oOydarommxcs. s 6a30Boro ypoBHS Kypca (PU3MKHM — 3TO HCHOJIb30BaHHE
cUCTeMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M JIaOOpaTOPHBIX pabOT, KOTOPbIE B MPOrpaMMe IO
¢usuke oObEAMHEHBI B OOLIMI CHUCOK YYEHMUYECKHX MpPAKTHUECKUX paboT. BelneneHue B yka3aHHOM IEpeyHe
mabopaTopHbIX padOT, IPOBOAUMBIX JJISi KOHTPOJS U OIIEHKH, OCYILECTBISETCS y4acTHUKaMU 0Opa30BaTeNIbHOTO
Ipolecca UCX0s U3 OCOOEHHOCTEH IIaHMpPOBaHMS U OCHalleHus kabunera ¢usuku. [Ipu sToM obecrieunBaeTcs
OBJIaJIeHUE OOYYalOIMMUCA YMEHUSMU NPOBOJUTH KOCBEHHBIE HW3MEPEHMs, HWCCIEIOBaHUS 3aBUCUMOCTEHN
(¢u3NYECKUX BEMYMH U MOCTAHOBKY OIBITOB I10 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bospmioe BHMMaHME yHENseTCs PEUIEHUI0 PAaCYETHBIX M KAa4eCTBEHHBIX 3ajad. IIpu »ToM ams pacd€THBIX
3a/lay MPUOPUTETOM SBISAIOTCA 33/Ja4d C SIBHO 3a/laHHOM (QU3MYEeCKOH MOJENbI0, MO3BOJSIOLUINE MPUMEHSTH
M3Y4YEHHbIE 3aKOHbl M 3aKOHOMEpPHOCTH KaK M3 OJHOTO pasfelia Kypca, TaKk W MHTETPUPYS 3HAHHUS W3 Pa3HBIX
paznenoB. Jlis kauecTBEHHBIX 3a7au MPUOPUTETOM SIBIISIOTCSA 3aJaHUsl Ha OOBSICHEHHE MPOTEKaHUs (PU3NYECKUX
SIBJIGHUI U MPOLIECCOB B OKPYXKAIOIIeH KM3HU, TpeOyIole BbIO0pa GU3NIECKOM MOJENN ISl CUTYallul MPaKTUKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboanusimu PI'OC COO k MarepuagbHO-TEXHHYECKOMY OOECIEYeHHIO y4eOHOTO
mporiecca 0a30BBIM ypOBEHb Kypca ()M3UKM Ha YPOBHE CPEIHEr0o OOIero oOpa3oBaHUs MOJDKEH H3y4daThCsl B
YCIIOBHSIX TIPEIMETHOTO KaOWHETa (PH3UKH WM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETA MPEJMETOB €CTECTBEHHO-
Hay4HOTO IuKJIa. B kabuHeTe GU3uKH TOKHO OBITh HEOOX0IMMOE JabopaTOpHOE 000PYI0BAHKE JIJISl BHITTOJTHEHHUS
YKa3aHHBIX B ITPOTpamMMe 1o (PU3MKe YICHHIECKUX TMPAKTUIECKUX PadOT U IEMOHCTPAMOHHOE 000pyI0BaHHE.

JlemoHcTpalmoHHOEe  oOopynoBaHue (GopMHpyeTcs B COOTBETCTBUM C MPUHIUIOM MUHHUMAJIbHOMN
JOCTaTOYHOCTU U 00ECIeYynBaeT MOCTAHOBKY MEPEUHUCICHHBIX B MPOrpaMMe Mo (PU3HKE KIIIOUEBBIX AEMOHCTpalUi
JUIS WCCJEIOBAaHUS HU3Yy4aeMbIX SBJICHHM M MPOLIECCOB, SMIMPUYECKUX M (YHIAMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUH.

JIaboparopHoe oOopynoBaHuE Ui YUEHUYECKUX MPAKTUUECKUX paboT GopMupyercs B BHUJIE TEMATHUECKUX
KOMILJIEKTOB U 00OecrieurBaeTcs B pacuéTe OJAHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTH4eckue KOMIUIEKThI
nabopaTopHOro 000pYIAOBaHMS JOJDKHBI OBITh TMOCTPOCHBI HAa KOMIUIEKCHOM HCIOJB30BAaHUU AHAJIOTOBBIX H
U(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUJE LIU(PPOBBIX Ta00OPATOPHIA.

OCHOBHBIMH HeJIsIMU N3Yy4YCHUA (I)I/ISI/IKI/I B O6H_[€M O6paSOBaHI/II/I SABJIAOTCA:

dbopMHUpOBaHHE MHTEpPECa M CTPEMJICHHs OOYJalONIMXCS K HAYYHOMY W3YUYEHUIO TPUPOJIBI, PA3BUTHE UX
MHTEJJIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METO/Ie MO3HaHU U (POPMUPOBAHHUE UCCIIETOBATEIHCKOTO OTHOIICHUS
K OKPYKAIOLIUM SIBJICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa M3y4eHHs] OCHOB CTPOCHHUS MaTepuu U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHHEe YMEHUW OOBICHITH SBIEHUS C UCIHOJIb30BAaHUEM (PU3MYECKUX 3HAHUH W HAayYHBIX
JI0Ka3aTeJbCTB;

(dbopMHUpOBaHHE TPECTABICHUN O PONHM (U3UKH JIJIS Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAyK, TEXHHUKU U
TEXHOJIOTHH.



JloCTIDKEHHE ITHX 11eJiei 00eceynBaeTCsl peIeHUEM CIEAYIOIUX 3a1a4d B Ipollecce U3y4eHus Kypca (pU3UKH
Ha YpPOBHE CpelHero o01ero 0opa3oBaHus:

MPUOOpETEHUE CHCTEMBI 3HAHUH 00 OOmMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAS
MEXaHUKY, MOJICKYJIIPHYIO (PU3UKY, SJEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPO(DU3UKH;

dbopMHpOBaHHE YMEHUN NPUMEHSATh TEOPETUUYCCKUE 3HAHWS I OOBSICHCHHS (DU3MYCCKUX SIBIICHUU B
MIPUPOJIC U JJIs IPUHSITHS MTPAKTUYCCKUX PEIICHUH B MOBCEAHCBHON KU3HU;

OCBOCHHE CIOCOOOB pELICHMs pa3IMYHbIX 33aJad C SBHO 33JaHHOW (U3MYecKOW MOJeNblo, 3ajad,
M0JIPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO31aHue (PU3MUECKON MOJIEITH, aJICKBAaTHOHN YCIOBHSIM 331a4H;

MOHUMAaHUEe (PU3NICCKHMX OCHOB M TPHHIUIIOB JCUCTBHUS TEXHUYECCKHX YCTPOWCTB U TEXHOJIOTHUYECKUX
MIPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELY;

OBJIAJICHUE METOJaMH CaMOCTOSTEIHHOTO IIAHHUPOBAHUS M TIPOBEACHUS (PU3MUESCKUX IKCIICPUMEHTOB,
aHaJIN3a U WHTEPIIPETANH WH(OPMAIINH, OTIPEICIICHHS TOCTOBEPHOCTH IMOJTYICHHOTO Pe3yiIbTaTa;

CO3/aHHE YCIIOBHUH JUTSI pa3BUTHS YMEHHI MMPOCKTHO-UCCIICIOBATEIILCKON, TBOPUECKOH JESITCIHHOCTH.

Ha n3yuenue ¢pusuku (6a30BbIi YPOBEHEL) HA YPOBHE CPEAHErO 00LIEro 00pa3oBanus oTBoAuTCS 136 yacos: B
10 xiacce — 68 yacos (2 yaca B Hepeno), B 11 kimacce — 68 yacoB (2 yaca B HeIeNi0).

[Ipennaraempiii B mporpamMme 1O (HU3MKE IEpeuYeHb JIAOOPATOPHBIX U MPAKTHUYECKUX paboT sBIsSETCS
PEKOMEHJIOBAaHHBIM, YYWUTEIb [EJlaeT BBIOOp TMpoBeneHUs JabOpaTOpHbIX padOT M OMBITOB C YYETOM
WHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUYatoINXCs.

COILEP KXAHUE OBYYEHUA

10 KITIACC

Pazgen 1. ®u3uka u MeTOIbI HAYYHOT 0 MO3HAHUS

®duszuka — HayKa o npupoje. Hayunsie MeTo1bl MO3HAHUS OKpYKaroliero Mupa. Posb skcriepuMeHTa u Teopuu
B IIpoliecce MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3UKE.

MOI[GJ'II/IpOBaHI/Ie (I)I/I?»I/I‘ICCKI/IX SIBJICHUH W IIponecCCoB. Haquble rurnoTe3pl. PU3nyeckue 3aKOHbI U TCOPHU.
FpaHI/IHH MNPpUMCHUMOCTH (1)I/ISI/I‘ISCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBUA.

Ponp u mecro ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHON HAy4YHOHW KapTUHBI MHpa, B TMPAKTUUYECKOM
NeSITeNbHOCTH JIFOJCH.

Jlemoncmpayuu

AHanoTOBEIC U I_[I/I(l)pOBBIe HU3MCPUTCIIbHBIC HpI/I60pLI, KOMITBIOTCPHBIC JATUYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka



Mexanudeckoe aBuxeHne. OTHOCUTEIILHOCTh MEXaHUYECKOTo ABMkKeHusA. Cucrema oTcuéra. Tpaekropusi.

Ilepemenienue, ckOpoCcTh (CpeaHSsI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE MaTEepPUAIIbHOM TOUYKH, UX
IIPOEKIIMU Ha OCH CUCTEMBI KOOpAUHAT. CII0XKEHUE NEPEMEILIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPAaBHOYCKOPEHHOE WPSIMOJMHEWHOE JBHXKEHHE. ['padukyd 3aBUCUMOCTH KOOPIHMHAT,
CKOpPOCTH, YCKOPEHHUS, IyTH U NIEPEMEILLICHHUS MaTEPUATIbHOW TOYKH OT BPEMEHHU.

CBoOoiHOE MTafieHre. Y CKOpeHrne CBOOOTHOTO TaICHUS.

KpuBonuneiiHoe nBuwxeHue. J[BUKEeHHE MaTepUATbHOW TOYKH IO OKPYKHOCTH C MOCTOSHHOM MO MOIYJIIO

CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas cKopocTh. Ilepmon m yactora oOpamenus. LleHTpocTpemutensHoe
YCKOpEHHUE.

TexHuueckre ycTpOMCTBA M NPAKTUYECKOE IPUMEHEHUWE: CIHJIOMETp, IBWXKECHHE CHApsIOB, LEIHbIE U
pEMEHHBIE ITepeayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, UILTFOCTPAIINS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHUSI.
[IpeobpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpolIeHHOTo MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOTHOTO MaIeHHUSL.

Hanpasiienne ckopocTH NMpH IBMKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LENbIO OMPEIeICHUsI MTHOBEHHON CKOPOCTH.

I/ICCJ'IGI[OBaHI/Ie COOTHOIICHUA MEXKAY IMIYTIMU, HpOﬁ,Z[eHHBIMI/I TCJIOM 3a IOCJICAOBATCIbHBIC PABHEBIC
IMPOMCIKYTKH BPEMCHU IIPHU PABHOYCKOPCHHOM JABUKCHUU C HaYaJbHOH CKOpPOCThBIO, paBHOﬁ HYJIIO.

N3yuenue nBUKEHUS APUKA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuniun otHocuTensHOCTH ["anunes. [lepssiii 3akoH HeroToHa. MHEpuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuimu cuil. Bropoit 3akoH HbroToHa 11 MaTepHalbHOM TOYKH.
Tperunii 3akoH HproTOHA 17151 MaTEpPUANIBHBIX TOYEK.

3aKoH BCCMUPHOI'O TATOTCHUA. Cuna TSOKECTH. HepBaﬂ KOCMHUYCCKAsA CKOPOCTh.

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



Tpenne. Bunbel TpeHus (moxos, ckojibxkeHus, kaueHus). Cuna tpeHus. Cyxoe TpeHue. Cuna TpeHHUd
CKOJIBXKECHHUS U cuiia TpeHus nokos. Koapduuuent Tpenus. Cusia CONpOTHBICHUS NP ABWKEHUH Tea B )KUKOCTH
WIIH Tas3e.

[TocTynarenpHOE U BpallaTeJIbHOE IBUKEHHE a0COIIOTHO TBEPIOTO TEa.

MoMeHT cuiibl OTHOCUTENBHO OCH BpatieHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE MPUMEHEHWE: NOAIIMIIHUKM, JBHKCHHE HCKYCCTBEHHBIX
CIIyTHHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cuin.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIiu.
HeBecomocTts. Bec Tena npu yCkOpeHHOM MOAbEME U TIAJICHUH.
CpaBHeHME CHII TPEHUS NTOKOSI, KAUEHUS U CKOJIbKECHUSI.
VYcnoBust paBHOBecUs TBEPAOTO Tena. Buabsl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3yuenue nBuxenust Opycka o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPY)KHHE W PE3MHOBOM 00pasie, OT HX
nedopmaruu.

Hccnenosanue YCJIOBI/Iﬁ PaBHOBCCHA TBép)IOFO TCJa, UMCIOIICIO OCh BPpAIlICHMA.
Tema 3. 3axonsi COXPAHEHUA 6 MEXAHUKE

I/IMHyJ'ILC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMblI MAaTCPHUAJIBHBIX TOYCK. I/IMHy.]'IBC CHUJIbI M HM3MCHCHHUC
HUMITYJIbCa TCJIA. 3akoH COXpaHCHUA UMITYJIbCA. PeaktuBHOE ABMKEHUE.

PaGoTa cunpl. MOIIHOCTE CHJIBI.
Kunernueckas sHeprusi MaTepualibHOM TOUKU. TeopeMa 00 M3MEHEHUU KHHETHYECKON YHEPTHH.

[TorenumanbHast sHeprus. [loTeHnuanbHas 3Heprust ynpyro aehopMUpOBaHHON MpyKuHBL. [loTeHIManbHas
SHEPrHUs Tesa BOIM3U MOBEPXHOCTH 3eMITH.



[loreHumanbHple W HENOTEHIMAJIbHbIE CHIBL. CBS3b pabOTHl HENOTEHIMAIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPIuu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpoKuCTBa U NMPAKTHYECKOE IPUMEHEHHUE: BOJOMET, KONEP, NIPYKUHHBIN MHUCTOJIET, IBUKEHUE
paxer.

Jlemoncmpayuu

3aKoH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon noTeHMAIbHON PHEPTUHU B KUHETUUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3ydeHnne abCoTOTHO HEYNIPYToTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHMEM MEXaHWYECKOM SHEpruu Tejaa Ha MPUMEPE PACTIKEHHS
PE3UHOBOTO JKI'yTa.

Pazgea 3. MoJiekyisipHasi pu3uka 4 TEPMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcHOBHbBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KUHETHUECKO TeOpUM W UX ONbITHOe 0oOocHoBaHHe. BpoyHOoBckoe
nsuxkenue. uddys3us. Xapakrep ABWKEHHS W B3aMMOJCWCTBUS YacTHIl BellecTBAa. MoOJENu CTPOEHHUS Tras3oB,
KUAKOCTEH W TBEPHABIX TeN U OOBSICHEHHE CBOMCTB BelleCTBa Ha OCHOBE 3THX Mojeneil. Macca u pa3mepsl
Mozekyi. KomnuectBo BeniectBa. Ilocrosunas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenascus.

Mogenp uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-KUHETUYECKOM TEOpUU HJEANbHOrO rasa.
AOcomoTHas TeMIeparypa Kak Mepa cpeJHel KMHETUYEeCKOW SHEpruM TeIJIOBOTrO ABMKEHUS 4acTull raza. [llkama
temneparyp KenbBuna. I'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon [ansToHa. M3ompoueccsl

B UJICAJILHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BeriecTBa. [ paduueckoe npeacrapieHue H30MpPoOIECCOB: U30TEPMa,
n30Xopa, u3obapa.

Texuuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, J0Ka3bIBAIOIIME JUCKPETHOE CTPOCHHE BeliecTBa, (QoTorpaguu MOJEKYT OpPraHUYECKUX
COEIMHEHUI.

OmnbIThl 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHIKEHUSI.



Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYISIPHOTO B3aUMOICUCTBUSI.
Mogeins, HIUTFOCTPUPYIOLIask IPUPOLY JABICHUS ra3a Ha CTEHKHU COCYya.

OMBITHI, HJUTIOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHBHOTO T'a3a, H30MPOIIECCHI.
Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

OmnpeneneHne Maccsl BO3AyXa B KIACCHOM KOMHATe€ Ha OCHOBE M3MEPEHUH 00bEMAa KOMHATHI, JABICHUSA U
TEMIIEpaTyphl BO3/1yXa B HEM.

HccnemoBanue 3aBUCHMOCTH MEXIY MapaMeTpaMHu COCTOSHUS pa3peKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoauHaMuueckass cucTemMa. BHYTpEHHSS SHEprus TEPMOIMHAMHYECKONW CHCTEMBI H CIOCOOBI €€
n3MeHeHns. KosmdecTBO TemioTel W paboTa. BHYTpeHHssS SHEprusi OJHOATOMHOTO HJICATBHOTO Ta3a. Bubl
TEIUTOTIePEeIaun: TEIUIONPOBOIHOCTh, KOHBEKIUS, M3TydeHHe. YIenbHas TeII0EMKOCTh BemecTBa. KoimuecTBo

TCIJIOTEI IIPH TCILIONIEpEaayc.

[Tonsatue 006 aamabatHoM mporecce. llepBwiii 3akoH TepMoaMHAMHKHU. [IpuMeHeHHe MepBOTO 3aKOoHa
TePMOJUHAMUKH K u3ompoieccam. [ padudeckas naTepnperamus padboTsl ra3a.

Bropoii 3akon TepmoanHamMuki. HeoOpaTUMOCTh IPOIIECCOB B MMPUPO/IL.
Tennoseie Mammebl. [IpuHIANBI AEHCTBUS TEIUIOBBIX MammuH. [IpeoOpazoBaHusl SHEPTUM B TEIUIOBBIX
MamuHax. Koaddunuent nonesnoro nerictBus TerioBod mamuuel. [ukn KapHo u ero kosddumueHT nose3Horo

NeUcTBUs. DKOJIOTUYECKUE MPOOIEMBbI TEIIOAHEPTETUKH.

Texuuueckue ycTpoWcTBa M NPAKTHMUECKOE NPHUMEHEHHUE: JBUTAaTellb BHYTPEHHEro CropaHus, ObITOBOM
XOJIOIMIBHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meneHnne BHyTpeHHEH SHEPrUH Tella IPU COBEPIICHUH padOThI: BBUIET MPOOKH U3 OYTBUIKU MO ICHCTBUEM
C)KaToro BO3/yXa, HarpeBaHue 3pupa B JAaTYHHOU TpyOKe MyTéM TpeHus (BUACOIEMOHCTPALIHS).

V3MeHeHre BHYTpEHHEH sHEpruM (TeMIieparypbl) Teia Mpu Terionepeaaye.

OmnbIT N0 aguabaTHOMY PacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojienu napoBoit TypOUHBI, IBUTaTellsi BHYTPEHHETO CrOPaHusl, pEaKTUBHOTO JIBUraTelsl.
Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azcpecamnute cocmoanus eeujecmea. Pazosvle nepexoovl



[TapooOpa3zoBanue u kKoHaeHcanusi. VcnapeHue u kureHue. AOCONIOTHAsE W OTHOCHUTEIbHAs BIAKHOCTH

Bo3ayxa. HaceimeHnslii map. YaenbHas TemioTa mapooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATyphl KUICHUS OT
JABJICHMS.

Teépmoe teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPONHS CBOWCTB KpUCTALIOB. JKujkue
kpuctauibl. CoBpeMeHHble Marepuaibl. [lnaBiaeHue W KpucTauM3anus. YAelbHas TEIuioTa IUIABJICHHUS.
CyOnumarusi.

YpaBHEHHE TEIUIOBOTO OaaHca.

TexHuyeckrue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IMCHUXPOMETP, KaJIOPHUMETD,
TEXHOJIOTUU TOJYYEHUS COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre mpu MOHM>KEHHOM JIaBJICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBanus U TUTaBJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMoHCTparys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

H3Mepenne OTHOCUTEIBLHOM BIIAXKHOCTH BO3IyXa.

Paznea 4. DuekTpoanHamMuka
Tema 1. Inekmpocmamuxa

3J'IeKTpI/ISaI_[I/IH TCII. BHCKTpI/I‘ICCKI/Iﬁ 3aps. I[Ba BHU/Ja SJICKTPUUCCKUX 3apPA10B. HpOBOI[HI/IKI/I, JUDJICKTPHUKH U
IMOJIYIIPOBOAHUKH. 3aKoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsaaa.

BzaumopneiictBue 3apsnoB. 3akon Kymona. TodeuHbld 5SIEKTpUUECKUN 3apsia. DJIEKTPUUECKOE TOJIe.

HaprI)KéHHOCTB QJICKTPUYCCKOI'O IT10JIA. HpI/IHI_II/IH CYIICPIIO3NIHUUN DJICKTPUICCKUX nojueit. JIuauu HaprI)KéHHOCTI/I
QJICKTPHUYCCKOI'O ITOJIA.

Pabora cun QJICKTPOCTATHUYCCKOTO II0JIA. ITorennuan. Pa3HOCTh MOTEHLIMAJIOB. HpOBOI[HI/IKI/I " JUDJICKTPUKHU B
QJICKTPOCTATUYCCKOM IIOJIC. I[I/IBJ'ICKTpI/I‘ICCKaH MMPOHUIACMOCTh.

9J'IeKTpOéMKOCTB. KOHI[CHCB.TOp. 3HeKTpOéMKOCTB IIJIOCKOTO KOHZACHCATOpaA. 3Hepm;1 3apSAKCHHOTO
KOHACHCATOpA.

TexHuyeckne ycTpoNCTBAa M MPAKTHUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, IEKTPOMETP, IJIEKTPOCTaTHUECKAS
3alIUTa, 3a3eMJIEHUE JIEKTPONIPUOOPOB, KOHJICHCATOP, KOMMMPOBAIbHBIN anmapar, CTpyWHBIH IPUHTEP.

Jlemoncmpayuu



YCTpOUCTBO U IPUHLUII JEHUCTBUSA dJIEKTPOMETPA.
B3anmopneicTBre HadEKTPU30BAHHBIX TEJ.
DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TEll.
[IpoBOAHMKH B 3IEKTPOCTATHYECKOM IOJIE.
DNeKTpoCcTaTUYECKas 3alluTa.

JIMDIIEKTPHUKY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTD 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAAU IUIACTUH, PACCTOSIHUS MEXIy HUMH U
JUDIIEKTPUYECKOU POHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne aneKTpoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannsiii 3nekmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHIT TOK. YCIIOBHSI CYIIECTBOBaHUA »JJEKTpUUeCKOro Toka. Mcrounukm Toka. Cuia ToKa.
[TocTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 17151 ydacTka LETnH.

DNEeKTpUUYECKOEe COMPOTUBJICHUE. Y IeIbHOE CONMpOTHBIEHUE BellecTBa. [locnenoBaTenbHoe, napamieabHOE,
CMEIIIaHHOE COEAMHEHNE IPOBOIHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JIeHia. MOIHOCTB AIEKTPHUYECKOTO TOKa.

DNEeKTPOABMKYIasi CHJIa U BHYTPEHHEE CONPOTUBJICHHE MCTOYHHMKA TOKa. 3akoH Oma ais MOJIHOM
(3aMKHYTOM) AyeKTprdeckoi nemnu. KopoTkoe 3aMbIkaHHeE.

DNeKTpOHHAs MPOBOJAUMOCTb TBEPABIX METAIJIOB. 3aBUCHMOCTh COIMPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.
CBepXIIpOBOIUMOCTb.

3HeKTqueCKHﬁ TOK B BAKyyM¢€. CpolicTBa QJICKTPOHHBIX ITYYKOB.

[TomynpoBoanuku. CoOCTBEHHass U MpUMECHAas MPOBOAUMOCTh HOJIYNPOBOIHUKOB. CBOMCTBa P—N-miepexosa.
[TosrynpoBOIHUKOBBIE TPUOOPHI.

ONEeKTpUUeCKUl TOK B pacTBOpax M pacIulaBax OSJIEKTPOJIUTOB. OIJIEKTPOJUTHYECKAs JUCCOIUALUS.
OneKTpoans3.

QHCKTpI/ILIeCKI/Iﬁ TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTCIbLHBIN pas3pda. Momnnus. Ilma3ma.
Texauueckue yCTpOI\/'ICTBa N IMPAKTUYCCKOC ITPUMCHCHHC: aMIICPMCTpP, BOJIBTMETP, PEOCTAT, UCTOYHUKU TOKA,

QJICKTPOHArpCBaTCJIbHbIC HpI/I60pBI, OJICKTPOOCBCTUTCIIBHBIC HpI/I60pBI, TCPMOMCTpP COIIPOTUBJICHHA, BaKYYMHLIﬁ
AUOoa, TCPpMUCTOPHBI U (I)OTOpCSI/ICTOpBI, HOJ'IyrIpOBO,Z[HPIKOBLIfI JAHUO0 I, raJlbBaHHKa.



Jlemoncmpayuu
N3mepenue cuiibl TOKa U HATPSDKEHUS.

3aBHCHMOCTH COIIPOTUBJICHUA HUJIMHAPUYCCKUX IMPOBOAHHUKOB OT MJIMHBI, IJIOIIAAN HOIICPECHHOIO0 CCUCHUA U
Marepuania.

CwMemranHoe COCAMHCHHUEC TPOBOJHHUKOB.

[IpsiMoe n3mMepeHue 3MeKTPoABHKYILEeH cuibl. KOpoTkoe 3aMbIKaHME TAIbBAHUYECKOTO JIEMEHTa U OLEHKA
BHYTPEHHETO COIIPOTUBIICHU.

3aBUCUMOCTb COMPOTHBIICHUS] METAJIJIOB OT TEMITEPaTyPHI.

[TpoBOAMMOCTD SJEKTPOJIUTOB.

HckpoBoii pa3psa M NpOBOAUMOCTb BO3AYXaA.

OHOCTOPOHHSISI TPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenune cMenanHOTO COSAMHEHUS PE3UCTOPOB.

N3Mepenne eKTpOoABUKYILEH CHUITbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.
HaGnronenue anexkrpomnusa.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce OCYIIECTBISICTCS C YYETOM COJEPKATEIbHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoscnpeomemuvie nousmus, CBSI3aHHBIE C M3YUYCHHEM METOJIOB HAYYHOTO IO3HAHWS: SIBJICHUE, HAYYHBINA
(dakrt, runore3a, Qunyeckas BeIMYWHA, 3aKOH, TEOPHs, HAONIOJACHHUE, SKCIICPUMEHT, MOJICIUPOBAHKE, MOJECIb,
HU3MEPCHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHM, NUHEHHas GyHKUuMsA, rnapabona, rumepdona, ux rpapukud u
CBOMCTBa, TPUTOHOMETpHUUYECKUE (QYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJIECTBO, BEKTOPHI U MX MPOEKIIUU HA OCU KOOPJUHAT, CII0)KEHHE BEKTOPOB.

Buonocus: MmexaHndeckoe NBUKCHHUE B JKUBOM IIpHupoac, I[PI(I)(I)YSI/IH, OCMOC, TEMI000MEH JKUBBIX OPraHnu3mMoB
(BI/II[BI TCILIONEpeaa u, TCIJIOBOC paBHOBeCI/Ie), QJICKTPUUCCKUC ABJICHUSA B JKUBOH mnpuponae.

Xumus: AUCKPCTHOEC CTPOCHUC BCHICCTBA, CTPOCHUC ATOMOB M MOJICKYJI, MOJIb BCHICCTBA, MOJIIpHAd Macca,
TEIUIOBBIE CBOMCTBA TBépI[BIX TCII, JKUJIKOCTEN U ra3oB, DJICKTPUYCCKUC CBOMCTBa MCTAJIJIOB, JJICKTPOJIUTUYCCKAAL
Jucconuanus, raibBaHHUKa.

T'eoepaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.
Texnonoeus: npeoOpa3oBaHUe JABIKEHHH C MCHOJb30BAHMEM MEXAHHU3MOB, YUY€T TPEHHS B TEXHHUKE,

MOAUINITHUKH, UCIIOJIb30BAHNUEC 3dKOHA COXPAHCHUS HUMITYJIbCA B TCXHUKC (paKeTa, BOJOMET U ;[pyrﬂe), JABUTI'aTCJIb
BHYTPCHHCTO CTOpaHus, IIapoBas Typ61/IHa, OBITOBOM XOJIOAWJIIBHUK, KOHIAWUIMOHCP, TCXHOJIOTHMH IIOJTYUCHUA



COBPEMEHHBIX MaTepUajoB, B TOM YHCJIE HAHOMATEpUAlIOB, U HAHOTEXHOJOTMH, 3JEKTPOCTATHUECKas 3allluTa,
3a3eMJICHHE  JJIEKTPONPUOOPOB,  KCEPOKC, CTPYHHBIA  HpPUHTEp,  DJICKTPOHArpeBaTelbHBIE  MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoamHamMuka

Tema 3. Maznummnoe none. I1eKmpomazHUmMHAA UHOYKYUSA

[ToctostHHbIE MarHuUTHl. B3anMOAECTBHE MOCTOSIHHBIX MAarHuTOB. MarnutHoe mnosie. Bexkrop MarHutHOM
vHAYKIUU. [IpuHIMO Cyneprno3WiMu MarHUTHBIX Mojied. JImHuM MarHUTHOM WHAYKUMH. KapTuHa JuHHI
MAarHUTHOM MHAYKIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarsuTHO€e 1oJie MPOBOJHHUKA C TOKOM. KapTWHAa JUHWN WHAYKIIMA MAarHATHOTO TOJISA JJIMHHOTO TPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHMKA, KaTymku ¢ TokoM. OmbIT Opcrena. BzaumonernctBue
MPOBOJTHUKOB C TOKOM.

Cuna Amriepa, €€ MOZIyJb U HalpaBJICHUE.

Cuna JlopeHniia, e€ MOayabp U HampaBiieHHE. J[BU)KEHHE 3apsKEHHOW YacTHIbI B OJTHOPOJHOM MAarHUTHOM
nose. Pabota cunel Jlopenna.

SIBrieHne AIEKTPOMArHUTHON MHAYKIMU. [IOTOK BEKTOpa MarHMTHOW MHAYKIMU. DJIEKTPOJBIOKYILAS CHJIa
MHIYKIWW. 3aKOH 3JIEKTpOMarHuTHoi unaykuuu dapanes.

BI/IXpeBOG SJICKTPUYECKOE IIOJIC. :‘)J'IGKTPO,I[BI/DKYH_[aH Cujla HWHAYKOHMH B IPOBOAHHKE, IBMXKXYHIEMCSA
IMOCTYHaTCJIbHO B OJHOPOAHOM MAaroHuTHOM II0JIC.

[IpaBuio Jlenna.

NHnykTUBHOCTD. SIBJIE€HME CAMOMHAYKLIMH. DIEKTPOABHKYILAsA CUIJIA CAMOUHIYKIIUH.
DHeprusi MarHUuTHOTO TOJI KaTYIIKUA C TOKOM.

DIEeKTPOMarHuTHOE IOJI€.

Texauueckue yCTpOI\/'ICTBa U TPAKTUYCCKOC IIPUMCHCHUC. TIOCTOAHHBIC MArHUThl, JJICKTPOMAI'HUTHI,
QJICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, THAYKIUOHHAA I1CYb.

Jlemoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHHUE AIIEKTPOHHOTO MTyYKa MarHUTHBIM T10JIEM.

JInaun HHAYKOUU MAriuTHOI'O 1OJIA.



B3anmopenicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHAYKIIHH.

IIpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABUKYILEH CUIIbI UHIYKIIMH OT CKOPOCTH M3MEHEHHsI MarHUTHOTO IIOTOKA.
SIBneHne CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

N3yuenne MarHuTHOTO IOJIs KaTYHIIKHA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sSBIEHUS 31E€KTPOMArHUTHOM MHIYKIIMH.

Paznen 5. KosiedaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHummHvle Koaeoanus

KonebatenpHas cuctema. CBOOOaHBIE MexaHWUYeckue KoseOanws. ['apmonmueckue kosebanus. [lepuon,
yacToTa, aMIuIuTyna W ¢asa kojeOanwmii. [IpyKWHHBIH MasTHUK. MaTeMaTHUYeCKHi MasSTHUK. YpaBHEHHE
rapMOHHYECKHX KoJiebaHui. [IpeBpainenrue sHepTUH MPY TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenbnbiit KoHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIC KOJICOAHUS B UACATHBHOM KOJIEOATEIhbHOM KOHTYPE.
AHaJIOTHS MEXTy MEXaHUYECKUMH M AJICKTPOMArHUTHBIMU KojeOanusamu. @opmyna Tomcona. 3akoH cCOXpaHESHHsI

OHCPI'vuv B UACAJIbHOM KOJIEOATEIbHOM KOHTYpE.

Hpe,[[CTaBJ'IeHI/IC 0 3aTyxaromux KOJICOaHHIX. BLIHY)K,HGHHLIG MexaHUJecKre KoJyiebanus. Pe3oHaHC.
BLIHy)KI[eHHBIC QJICKTPOMAruuTHLIC KoJIeOaHus.

HepeMeHHHﬁ TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHLIﬁ TOK. MOIIIHOCTh MNEPEMCHHOI'0 TOKA. AMHJ’II/ITy,Z[HOG n
HeﬁCTBYIOHlee 3HAUYCHHC CUJIbI TOKA N HAIIPSIKCHUA.

Tpancdopmarop. [IpousBoacTBo, nepenada U NOTpPeOIECHHE IEKTPUIECKON SHEPTrUU. DKOJIOTHUECKUE PUCKH
IIPY POU3BOJICTBE MIEKTPOIHEPTrUu. KynbpTypa UCIIOIb30BaHUS JIEKTPOIHEPTUU B IOBCEJHEBHOM KU3HU.

Texanueckue yCTpOﬁCTBa U INPAKTHYCECKOC IMPUMCHCHUC!: BHCKTpI/I‘-IeCKI/Iﬁ 3BOHOK, I'€HCPATOP ICPEMECHHOI'O
TOKa, JIMHUMW 3JICKTponIepeaay.

Jlemoncmpayuu

HccnegoBanue napameTpoB KOJIeOaTeIbHONU CHCTEMBI (Hp}I}KI/IHHHﬁ WM MaTeMaTH4YeCKUI MaSITHI/IK).



Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OcumsutorpaMMsbl (3aBUCUMOCTH CHITBI TOKA M HANPSDKEHUST OT BPEMEHH ) IS 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.
Pe3onanc npu nocine0BaTeIbHOM COSIMHEHUH PE3UCTOPA, KaTYIIKH HHAYKTHBHOCTH U KOHJIEHCATOPA.
Moiens JTMHUY IEKTPOTIepeIayuu.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBHCUMOCTH TIEPHOIa MAJIBIX KOJIeOaHM rpy3a Ha HUTH OT JUJTMHBI HUTH M MaccChl TPpy3a.

HccnemoBanue mepeMEeHHOr0 TOKa B IEMH W3 MOCIIEA0BATEIBHO COCIUHEHHBIX KOHIECHCATOpA, KATYIIKH H
pesucropa.

Tema 2. Mexanuueckue u I1eKmpomMazHumHvle 60IHb

MexaHnudeckue BOJIHBI, YCJIOBHS pacripoctpanenus. [lepuon. CkopocTh pacnpoCTpaHEHUs W JUIMHA BOJTHBL
[Tonepeunsie u npoaoibHbIE BOJIHBL. MHTephepenuus u qudpakius MeEXaHH4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCIIOBUS H3JIydEHUS JJIEKTPOMarHUTHBIX BOJH. B3aumuas opueHTanus
BekTopoB E, B, V B anekTpomaruutHoil BosHe. CBOICTBAa AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHHE, MpPEIOMIICHHE,
nossipu3anus, Audpakuus, uatepdepenius. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.

[Ikana 35meKTpoMarHUTHBIX BOJIH. [IpMeHeHne 3eKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[TpuHIMIBI paguocBs3u U TeneBuaeHus. Pagunonokanus.

3J'IeKTpOMaFHI/ITH06 3arpsA3HCHUC Oprmanmeﬁ CpCIbl.

Texuuueckue YCTPOﬁCTBa U TMPAKTHUYCCKOC IMPUMCHCHUC. MY3bIKAJIbHBIC HHCTPYMCHTBI, YJIbTPA3BYKOBas
JAUAarioCTHKa B TCXHUKC U MCIUIIUHEC, padap, paI[I/IOHpI/IéMHI/IK, TCJICBHU30P, AHTCHHA, TeJ'IC(I)OH, CBUY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJH.
Konebmromeecs Teno kKak HICTOYHUK 3BYKa.

Habmronenue oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.
Habmonenue nuatepdepeHnu U Jupakiini MEXaHHUECKUX BOJIH.

3BYKOBOH pe30HaHC.



Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYION U 9aCTOTOM KOJICOaHHIA.

HccnenoBanue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTpaKEHHE, MPEIOMIICHHE, MONSApU3aIus, AU(PaKIus,
UHTEpEpEHITHS.

Tema 3. Onmura

I'eomerpuueckas onrtuka. IIpsmMosMHENHOE pacnpoCTpaHEHHME CBETa B OJHOPOIHOM cpene. Jlyd csera.
To4euHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre N300paeHU B TUIOCKOM 3epKalie.

[Ipenomiienne cBeta. 3akoHbI MpeloMyIeHHs cBeTa. AOCONIOTHBIN mMoOKa3arens mpenomieHus. I[lomHoe
BHYTpEHHEe oTpaxkeHue. IIpenenpHbIi yroi oJHOro BHYTPEHHETO OTPAKECHHUSL.

Hucnepcus cseta. CioxkHbIi cocTaB Oeoro ceera. Ler.

Cobuparoniue u paccerBaromue JuH3bl. ToHKasg auH3a. POKYCHOE PACCTOSIHUE M ONTHYecKas CHila TOHKOM
muH3bl. [locTpoenue wu3zo0paxeHwi B coOuparomMX M paccewBaromux JuH3ax. DopMmyna TOHKOW JMH3BI.
VBennueHne, 1aBaeMoe THH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MaTtepdepennns ceeta. KorepeHTHbIE MCTOYHUKH. Y CJIOBUST HAOMIOICHUSI MAKCUMYMOB U
MHUHHUMYMOB B HHTEP(PEPEHIIMOHHOIN KapTUHE OT JBYX CUH(A3ZHBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. Judpaxinuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB INpHU IMaJIeHUU
MOHOXpPOMAaTHYECKOI0 CBeTa Ha MU(PAKIUOHHYIO PEHIETKY.

[Tongpuzanus ceera.

Texnuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: OUKH, JIyma, (oToanmnapar, IpoeKIIMOHHbIN arnmapar,
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHASI ONITHKA, TU(PAKIIMOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHeitHOe pacpocTpaHeHHe, OTpakeHHUe U MpesiomiieHre cBeta. OnTuyeckue npuoopsbl.
[TonHOE BHYTpeHHee oTpaxkeHue. MoJiesib CBETOBOIA.

HccnenoBanue cBOCTB N300paKeHUH B JIMH3AX.

Mojienu MUKPOCKOTIIa, TelecKona.

Habnronenue natepdepeHnnu caera.

HaGnronenue nudpakuuu ceera.

HaGnronenue nucnepcun cBerta.

[TosmydeHue crekTpa ¢ HOMOILBIO IPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.



HabGnronenue mossipu3aniy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
W3mepenune nmokasaress IpeoMICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Habmonenue nucniepcun cBera.

Pa3nen 6. OcHOBBI clleMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHnIBI TPUMEHUMOCTH KJIACCHYECKOW MeXaHWKH. [locTynmaTel cnenuanbHOW TEOPUH OTHOCHTEIBHOCTH:
MHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUIHHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs3b MacChl C SHEPTrUEN U UMITYJIBCOM PESITUBUCTCKOM YaCTHUI[BI. DHEPIUs MTOKOSI.

Paznea 7. KBanroBasi pusznka
Tema 1. Dnemenmul Keanmoeoit ONMUKU
®otonbl. opmyna [Tnanka cBsi3u SHEPTUH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.

OtkpeiTe u uccineaopanue ¢orodrpdexra. OmpiTel A. I'. CroneroBa. 3akonsl (oTodddekra. YpaBHEeHHE
OiiamreiHa 11 potodddexra. «Kpacnas rpanuna» ¢potosaddexra.

JlaBiierune cBeta. Onbitel I1. H. JIeOGenena.

XUMHYECKOe JeHICTBHE CBETA.

Texnuyeckue yCTpoOHCTBa U IpaKTHUYECKOE MpUMEHEeHHe: (OTOIIEMEHT, (POTOAATUHK, COJTHEeuHas Oarapes,
CBETOJUO/I.

Jlemoncmpayuu

D013 eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTod(hdeKTa.
Ceeroauos.

Conneunas 6atapest.



Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. Ombitel Pesepdopaa mo paccesHuro o -dactuil. llinanerapHas MoJenb aToma.
[Toctynatel bopa. M3nydenue u nornonieHre GOTOHOB MPH MEepexo/ie aToMa € OJHOTO YPOBHS SHEPTrUU Ha JAPYTOi.
Bunel criektpoB. CieKTp ypoBHEHN 3HEPIHMH aToMa BOJOPOIa.

BousnHoBbIe cBOMcTBa yacTull. Bosuel ne bpoins. KoprnyckynspHO-BOJIHOBOM Tyanu3M.

CnoHTaHHOE H BBIHYX/ICHHOC U3JIYYCHHEC.

TexHuueckre yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPAIbHBIA aHaIu3 (CHEKTPOCKOM), Jasep,
KBAaHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopra.

Omnpenenenue JUTMHBI BOJHBI Jla3epa.

HaGnronenne nuHEHYaThIX CIIEKTPOB U3TyIEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HaGnronenue nuHeHYaToro crexkTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTHI, JTOKA3bIBAIOLIUE CIIOXKHOCTh CTpOeHUA sapa. OTKphITHE pPaTUOAKTUBHOCTU. OIBITHI
Pesepdopra mo omnpenenseHuio cocraBa paAMoaKTUBHOTO u3nydeHus. CBoicTBa anbda-, 6eTa-, raMMa-u3IydeHHUs.
Brnusinue pagunoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA M HelTpoHa. Hykionnast monens siapa ['eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
qucio sapa. M30Tonsl.

Anbda-pacniaa. DIEeKTpOHHBI M TO3UTPOHHBIN Oerta-pacnaz. ['amma-uziaydeHue. 3aKOH paAMOaKTUBHOTO
pacmana.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakuuu. [lenenue u cCUHTE3 siIep.

Snepusiii  peakrop. Tepmosimepubiii  cunTe3. IlpoGiaeMbl M NEpPCHEKTUBBI  SICPHOW  SHEPreTHUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.

QHGMGHTapHHC YacCTUIbI. OTKpBITI/Ie MO3UTpOHA.
Metoasl HaGHIO,[[CHI/I}I U perucTtpanuu 3JICMCHTAPHBIX YaCTUII.

(DYH,Z[aMCHTaHBHBIC B3aUMOAeHCTBHUI. EQUHCTBO (1)I/I3I/ILICCKOI\/'I KapTUHBLI MHpaA.



TexHuyeckue yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa BuibcoHa, sSAEpHBIM peakTop,
aToMHast OoM0a.

Jlemoncmpayuu
Cu€TurK HOHU3UPYIONINX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hOTOrpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKkiiagHOE 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMH.

Bun 3Bé31H0T0 HebOa. Co3Besnus, sipKue 3BE3IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cucrema.

Connue. ConHeuHass akTuBHOCTh. Mcrounuk osHeprum ConHima U 3BE3A. 3BE3BI, HMX OCHOBHBIE
XapaKTepUCTUKH. Jlnarpamma «CHEeKTpajbHBIM KIACC — CBETUMOCTH». 3BE3/bI TJIaBHOM MOCIEIO0BATEIBHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTb» AJIs 3BE3[ IVIABHOM MOCIENOBATENbHOCTH. BHyTpeHHee cTpoeHHe 3BE3N.

CoBpeMeHHBIE TTPEICTABICHHS O TPOUCXOKACHUH U dBoTIonK CoJIHIIA U 3BE3/. DTallbl )KU3HU 3BE3]T.

Mineunsiii I[lyrs — nama [anaktuka. Ilonoxxkenne u aBwkenne CosHna B [anaktuke. Tumbl ranakTuk.
Pannoramaktuku u kBazapbl. UEpHBIE IBIPHI B sAPaX rajJakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6ma. PaszOeranume ramaktuk. Teopust bonbpiioro B3peiBa.
PenukroBoe usnydyenue.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.
Hepeménnpie npo0ieMbl aCTpPOHOMUH.
Yuenuueckue nabnooernus

Habmronenuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH I OMpeaesieHus
MOJIOKEHUST HEeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3usi CeBepHOro MONylapus U spKue
3BE3/IBI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilytu.

O0o0marniee noBTOpPEeHUE

Ponp ¢usmkm u acTpoHOMHHM B DKOHOMUYECKOW, TEXHOJIOTUYECKOW, COIMALHOM M 3TUYEecKoM cdepax
JeSITENFHOCTH 4YeJIOBeKa, pOJib U MeCTO (M3UKH M acCTPOHOMHHU B COBPEMEHHON HAyYHOW KapTHHE MUpPA, POIb
¢buznueckoit Teopuu B GOPMHUPOBAHUM MIPEJICTABICHUN O (PU3MUECKOl KapTUHE MUPA, MECTO (DU3MUYECKON KapTHHBI

MHUpa B 06LLICM pAARy COBPECMCEHHBIX €CCTCCTBCHHO-HAYYHBIX HpeZ[CTaBJ'ICHI/Iﬁ O IMpupoac.

MexnpeamerHblie CBA3U



Nzydenne kypca ¢usukm 06a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS C YUETOM COJEPIKATEIhHBIX
MCXKIPCIMETHBIX CBSI3EH C KypCcaMu MaTCMaTUKH, 61/IOJIOFI/II/I, XUMUH, I‘eOI‘pa(I)I/II/I 1 TCXHOJIOTHUU.

MeoicnpeOomemnule nousimusi, CBSI3aHHBIE C U3y4EHHEM METOJOB HAYYHOIO TIO3HAHMS: SIBIICHUE, HAyIHBIN
dakr, runore3a, GuU3MUYECKas BEIWYUHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAaHUE, MOJEID,
HU3MEpECHHE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHHI, TPUTOHOMETpUYECKHE (YHKIUHU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKUUU HAa OCH KOOPIHMHAT, CIOKECHHUE
BEKTOPOB, MPOU3BOIHBIC 3JIEMEHTApHBIX (DYHKIHMH, MPU3HAKH TOA0OHS TPEYroJIbHUKOB, OMpEACTICHUE TUIOMIAN
IUIOCKUX QUryp u oobéMa Tel.

bBuonoeus: snexrpudeckue SBJICHHUS B JKHUBOW TpUpOJE, KosiebaTeabHbIE IBMKEHHUS B KUBOW MPHUPOJE,
OTNITHYECKHUE SIBJICHUS B )KUBOU MIPUPOJIE, ICUCTBUE paTUaIlN HA KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJJIMYECKas CTPYKTypa TBEPIBIX TEJ, MEXaHU3MbI 00pa30BaHUs
KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagpusa: MarHUTHBIE TOJIOCA 3€MIIM, 3QJIEKM MArHUTHBIX pyd, (OTOChEMKAa 3€MHON IOBEPXHOCTH,
MIPEACKA3aHNE 3EMIIETPSICEHUM.

Texnonocus: TMHUM DIIEKTpOIIEpeNad, TEHEpATOp IEPEMEHHOIO0 TOKA, JJIEKTPOJBHUraTeNb, WHAYKIIMOHHAS
neyb, pajaap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neub, NpoeKIMOHHBIN ammapar, BOJOKOHHAs
OTITHKA, COJIHEUHAst OaTtapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®HU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne ydueOHoro mpenmera «®dusuka» Ha ypoBHE cpeaHero oomero oOpa3oBaHus (0a30BBI YPOBEHB)
JOJDKHO 00€CIIEUUTh JAOCTHKEHHE CIICIYIONIMX JIMYHOCTHBIX, METAPEJMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImgyHOCTHBIE pe3yibTaTbl OCBOCHUA yqe6Horo npeamMeTa «Pu3uKa» HJOIKHBI OTpa)XaTb TOTOBHOCTH U
CIIOCOOHOCTH 06yqa}oumxc;1 PYKOBOACTBOBATLCH C(l)OpMHpOBaHHOﬁ BHYTpeHHCﬁ Mo3uIen JJMYHOCTH, CHUCTEMOM
OCHHOCTHBIX OpHeHTaHHﬁ, IMO3UTHUBHBIX BHYTPCHHUX Y6C)KHCHHﬁ, COOTBCTCTBYIOIIUX TPAAUIIMOHHBIM LHCHHOCTIM
pOCCHﬁCKOFO 06H_IeCTBa, paciipeHUC KU3HCHHOTO OIIbITa U OIbITa ACATCIBHOCTU B IIPOLECCEC pCalIn3alluu
OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCITMTATEIbHOM ACATCIBbHOCTH, B TOM YHCJIC B YAaCTH:

1) rpaxaaHCcKoOro BOCIUTAHMA:

C(OPMHUPOBAHHOCTh TPAXKIAHCKON MMO3UIMH OOYYArOIIEroCs KaKk AaKTHMBHOTO M OTBETCTBCHHOTO 4YJiCHA
poccHiickoro oOIIecTBa;



MPUHATHC TPAAUIIUOHHBIX O6H.[C‘ICJIOBC‘ICCKI/IX TYMAHUCTUYCCKUX U JCMOKPATUYCCKUX HCHHOCTCﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpecax TPakJaHCKOTO OOIecTBa, y4acTBOBAaTh B
caMOyIpaBJIeHUHU B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHM C WX (QYHKIUAMH W
Ha3HAUYCHHEM;

TFOTOBHOCTH K T'YMAHUTAPHOW U BOJIOHTEPCKON IEATEIbHOCTH;
2) NIaTPHOTHYECKOTO BOCTIHTAHHUS:
c(OpPMHUPOBAHHOCTh POCCUMCKON I'PaXIaHCKON HIEHTUYHOCTH, TaTPHOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTIDKEHHUSIM POCCHUMCKHX YYEHBIX B 00JIacTH
(U3HUKHN U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:
c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U NPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh Ha MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHUCJIE B IEATEIHOCTH YUYEHOTO;

OCO3HAHHWE JIMYHOTO BKJIAa B TIOCTPOEHHE YCTOWYHUBOTO OYIyIIEero;

4)3CTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIECHHUE K MHPY, BKJIIOYAS SCTETHKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (PH3UIECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHHUS:

UHTEPEC K PasIMYHBIM cepaM Mpo(ecCHOHATBHON AEATEILHOCTH, B TOM YHCIIC CBSI3aHHBIM C (PU3UKON U
TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP Oyaymiei HpodeccHr W PealTnu30BBIBATH COOCTBEHHBIE

JKHU3HCHHBIC ITJIAHBbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHIO M CaMO0Opa30BaHMIO B 00JacTH (PU3MKKM HA MPOTSHKCHUHM BCEH
JKHU3HH,

6) 3KOJIOTHYECKOr0 BOCIIUTAHUS S

CcOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpbl, OCO3HAaHHE TJOOAIBHOTO XapakTepa JKOJIOTHYECKUX
npobiuem;

ITaHUPOBAHUC U OCYHICCTBJICHUC JICCTBUI B Opr)KaIOH_Ieﬁ cpeac Ha OCHOBC 3HAHUA enaeu yCTOI\/’I‘-II/IBOFO
Pa3BUTHA YCTIOBEYCCTBA,

paclIMpeHne OmbITa JEeSITEIbHOCTH SKOJIOTHYECKON HAmpaBJIeHHOCTH HAa OCHOBE MMEIOUIMXCS 3HAHUHU IO
¢busuke;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (DU3NUECKOM
HAYyKH;

OCO3HAHHME IICHHOCTU HAayYHOW MAEATEIIbHOCTH, TOTOBHOCTH B IPOLIECCE U3YyYCHUS (U3UKU OCYIIECTBIATDH
IIPOCKTHYIO U UCCIIE0BATEIBCKYIO IEATEIbHOCTD UHIUBUIyAJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTeIbHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1€l CTBUS

Ba3oBble JJoruueckue aeiicTBus:
CaMOCTOSITENHFHO (JOPMYIHPOBATh H aKTyaIM3UPOBATh POOIEMY, pacCMaTPHBATh €€ BCECTOPOHHE;
OTIPEIETISTh IeTH JeITEIbHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPUHU UX JTOCTHKCHUS,
BBIABJIATH 3aKOHOMEPHOCTHU U IMTPOTHUBOPECUUA B PACCMATPHUBACMBIX (I)I/ISI/I'-IeCKI/IX SIBJICHUSAX,

pa3pabaThIBaTh IJIaH pPeLIeHUs! MPOoOIEMBbI ¢ YUETOM aHAN3a UMEIOUIUXCS MaTEpUaIbHBIX U HEMATEPHATbHBIX
pEeCypcoB;

BHOCHUTHh KOPPEKTHBBI B JESATEIHHOCTH, OLICHMBATh COOTBETCTBHE PE3YJbTATOB IICNISIM, OIEHUBATh PHUCKH
MOCJIEACTBUN IeITEIbHOCTH;

KOOpAUHUPOBATL M BBIIIOJIHATD pa60Ty B YCIOBHUAX PpC€aJIbHOI'O, BHUPTYAJIbBHOI'O H KOM6I/IHI/Ip0BaHHOI‘O
BSaHMOHCﬁCTBHH;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.
Ba3oBrble ncciienoBarebcKue AeiCTBHSA .

BIIIETh HAyYHOI TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSIMU U METOJaMU (PU3HUECKOM HAYKH;

BIIQZIETh HAaBBIKAMHU y4EOHO-UCCIIEIOBATENIbCKOM U TMPOEKTHOW JEATENbHOCTH B o00nacTh (PHU3UKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pelIeHUs 3a7a4d (PU3NYECKOro COoJIep>KaHus,
MIPUMEHEHHUIO PA3TIUYHBIX METOJOB MMO3HAHUS;

BIIAJIETh BUJAMH JIEATEIHHOCTH MO TMOJYYSHHIO HOBOTO 3HAHHWSA, €0 MHTEPIpeTaluu, MpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JMUHBIX YYEOHBIX CHUTyalMsIX, B TOM YHCJE MPH CO3JaHHHM y4EOHBIX MPOEKTOB B 00JIACTH

bu3uku;

BBIABJIATE NMIPUYUHHO-CIICACTBCHHBIC CBA3HW W AKTyaJIM3UPOBATH 3a/lady, BBIABUIaTh T'HIIOTC3Y eé peuicHud,
HaxXO0dUThb apryMCEHTHI JJIs1 JOKA3aTCIbCTBA CBOUX yTBep)KI[eHHfI, 3a1aBaTh MapaMETPbl U KPUTCPHUU PCILICHUS,

AHAIIM3UPOBATE TIOJYYCHHBIC B XOAC PCIICHHUA 3adadyu pCe3yJibTaTbl, KPUTUYCCKH OLOCHUBATL UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH HBMCHCHHUEC B HOBBIX YCIIOBUAX,



CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/aud B 0Opa30BATENBHOM NEATETBHOCTH, B TOM 4YHCIE INpPU
U3yYeHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT;,

YMCETb NEPCHOCUTL 3HAHUS 110 (1)I/I3I/IKG B IPAaKTUYCCKYIO O6JIaCTI) KUBHECACATCIIBHOCTH,

YMCTb UHTCTPUPOBATL 3HAHUA U3 PASHBIX y‘-Ie6HI)IX npcaMETOB,

BbBIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIHICHU A,

CTaBUTh HpO6JICMLI " 3a7a4u, JOIMYCKAOIHNE AJIbTCPHATUBHBIC PCIIICHUA.

Pa6ora ¢ undopmanmeii:

BJIAJICTb HABBIKAMHW TIOJIYYCHHA I/IH(i)OpMaIII/II/I (1)I/I3I/I‘-IGCKOFO COACPIKAHUA M3 HUCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEILHO OCYIIECTBJISATh TMOUCK, aHAIN3, CUCTEMATH3allMI0 M HUHTEPIIPETAIui0O WH(DOpPMAIUU Pa3IHIHBIX
BUJIOB U (POPM IpeICTaBICHUS;

OIIEHUBAThH JOCTOBEPHOCTH MH(MOPMAITUH;

HCII0JIB30BaTh CpEACTBa I/IH(i)OpMaHI/IOHHI)IX 1 KOMMYHUKaIMOHHBIX TEXHOJIOTHUH B PEIICHNN KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3allMOHHEBIX 3a1a4 C CO6J'IIO)I€HI/I€M Tpe6OBaHI/Iﬁ OPTOHOMHMKH, TCXHUKHU 6630HaCHOCTI/I,

TUTHEHBI, pecypcocOepekeH s, MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(OPMaIIMOHHON O€301MacHOCTH;

cO3/aBaTh TEKCThl (PU3MUECKOTO COAEPKaHMSI B Pa3IMYHbIX opMaTax ¢ y4ETOM Ha3HA4YCHHs WHPOpPMALUK U
L[EJIEBOY ayTUTOPUH, BBIOUpPas ONTUMANbHYIO0 (POpPMY MIPEICTaBICHUS U BU3YyaIU3allHH.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:
OCYILIECTBIISITH OOLIEHHE Ha YpOKaX (PU3UKH U BO BHEYPOUHOU AEATEIHHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(INKTHI,
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON paOOTHI;

BLI6I/IpaTb TEMATUKyY U MCETOJAbl COBMCCTHBIX ,Z[eﬁCTBI/Iﬁ C y‘{éTOM O6H_II/IX HHTCPCCOB U BO3MOXXHOCT €M
KaXXJJ0T'0 4JICHA KOJIJICKTHUBA,

IIpUHUMATh LCIIN COBMECTHOM ACATCIIbHOCTHU, OPraHU30BbIBATH W KOOPAHWHUPOBATH JEeNUCTBUSA MO €€
JOCTHIXKCHHUIO: COCTAaBJIATH IIJIaH HeﬁCTBHﬁ, pacipencidaTb pojn C y‘IéTOM MHEHHUM Y4aCTHUKOB, O6CY)K,[[21TL
PE3YyIbTAThL COBMECTHOM pa6OTBI;

OLIEHUBATh Ka4eCTBO CBOETO BKJaJla M KaXJIOTO YYaCTHHKA KOMaHbI B OOIIM pe3yibTaT Mo pa3padoTaHHBIM
KPUTEPHSIM;

npeajaratb HOBBIC MPOCKTBI, OLNCHHUBATL HJACHU C TIO3UIHUU HOBHU3HBI, OPHUIMHAJIBHOCTH, HpaKTquCKOﬁ
3HAYUMOCTH,



OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYALHUSX, IPOSABISITH TBOPYECTBO U
BoOOpakeHne, ObITh HHUIIUATHBHBIM.

PeryisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIE AeilicTBUS
Camoopranu3anus:

CaMOCTOSITEIIEHO OCYILECTBIIATH MO3HABATENBHYIO ESITEILHOCTh B 00JIACTH (PU3UKH U aCTPOHOMHMH, BBISBIISTH
po0eMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTaBJIATh IUIAH PELICHHs] PACYETHBIX M KAYECTBEHHBIX 3a/ad, IUIAH BBINOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATNIOUYTEHUI;

JaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

paciIupsITh paMK1 y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUH,

JIeNaTh OCO3HAHHBINM BEIOOP, apryMEHTHPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;
OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO M MIPOSIBJICHUIO APYIUIIUN B 00J1acTH (PU3UKH, TIOCTOSTHHO TOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJbTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

AaBaTb OICHKY HOBBIM CHUTyallUsIM, BHOCHUTH KOPPEKTHBBI B ACATCIBHOCTb, OLCHHMBATh COOTBCTCTBUC
PE3YIBTATOB LCIIAM,

BJIaACTh HaBbIKaMH MMO3HaBaTEIILHOM pe(i)J'ICKCI/II/I KaK OCO3HaHHA COBEpIIACMBIX HeﬁCTBHﬁ N MBICIIUTCIIBHBIX
IIpoHECCOB, UX PE3YJILTATOB U OCHOBaHHﬁ;

UCI0JIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIIU3€ PE3yIbTaTOB JAESITEIbHOCTH,

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYrUX Ha OIMIUOKH.

B mportecce nocTrkeHNs] TMYHOCTHBIX PE3YIHTaTOB OCBOEHUS MPOTrpaMMbl 1O (U3UKE I YPOBHS CPETHETO
obmiero o6pa3oBaHusi y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHATIBHBIA HMHTEJUICKT, TMpPEANOIararonui

c(hOpPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh IOHMMATh CBOE HMOIMOHAIBHOE COCTOSIHUE, BHJIETh
HanpaBJICHUs Pa3BUTUSI COOCTBEHHON YMOIIMOHANBHON Cephl, ObITh YBEPEHHBIM B cebe;



CaMOpEryJIMPOBaHUs, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NPUHMMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CHOCOOHOCTh AaNalTHPOBATHCS K HOMOIUOHAIBHBIM H3MEHEHHSIM M MpPOSBIATH THOKOCTb, OBITH
OTKPBITHIM HOBOMY;;

BHyTpCHHeﬁ MOTHBALINH, BKJIIO‘-IaIOH_[eﬁ CTPEMJICHUC K JOCTHMIKCHHUIO INCJIM W YCICXY, OITHMU3M,
HHUIUATUBHOCTb, YMCHHC HCﬁCTBOBaTB ncxoasda nu3 CBOUx BO3MO)KH0CT€I\/JI;

SMIATHH, BKJIIOYAIOLIEH CHOCOOHOCTh NMOHMMATh AMOLIMOHAIBHOE COCTOSIHME OPYTUX, YUMTHIBATh €r0 IMPHU
OCYLIECTBICHUH OOLIEHNUS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIOYAIOIIMX CHOCOOHOCTh BBICTPAWBATh OTHOLIEHUS C JAPYTUMHU JIHOAbMH,
3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K xoniy oOydyenus B 10 kiacce mpenMeTHble pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)arTb
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOU ESITEILHOCTH JIIOJIEH;

YUHTBHIBaTh TPAHULIBI IPUMEHEHHsI U3YYEHHBIX (PU3MYECKHX MOJeNel: MaTepuanbHas TOYKa, MHEpIHalbHas
cuctema oTcuéra, abCoIOTHO TBEPAOE TEJO0, WIACABHBIN I'a3, MOJIENIN CTPOSHHS T'a30B, )KUIKOCTEH 1 TBEPABIX Tell,
TOYEYHBIN ANEKTPUUECKUI 3apsi/i IpU pelieHud GU3NYEeCcKUX 3a/1ay;

pacrnio3HaBaTh (u3MyYeckue SBIEHUS (Mpolecchl) M OOBACHATH KX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHUHETUYECKONH TEOpUU CTPOCHHUS BEIECTBA M AJIEKTPOJAUHAMUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MpsIMOJIMHEIHOE JBIKEHUE, CBOOOIHOE MaJeHUE Tell, ABIKEHUE 10 OKPY>KHOCTH, MHEPIMS, B3aUMOJCHCTBUE Tell,
muddys3us, OpOYHOBCKOE [BIKEHHUE, CTPOEHUE >KHMJIKOCTEH M TBEPABIX Tel, HW3MEHEeHHe o0bEMa Ten mpu
HarpeBaHuu (OXJIAXKJEHUHU), TEIJIOBOE paBHOBECHE, HWCIApEHUE, KOHJEHCAllWs, IUIaBJIEHUE, KPUCTAILTU3alus,
KHUIIEHUE, BIIAXXHOCTh BO3/1yXa, MMOBBIIICHUE JABICHUS T'a3a MPHU €ro HarpeBaHUH B 3aKPBHITOM COCYJIE, CBSI3b MEXKIY
napaMeTpamMi COCTOSIHHSI ra3a B U30TPOIleccax, AMEKTPU3alus Tejl, B3auMO/ICHCTBUE 3aps/IOB;

ONHCBIBATb MCXAHUYCCKOC ABHUIKCHUC, UCIIOJIb3Ys (bHSH‘ICCKHe BCJIMYHHBI: KOOpAUHATA, IIyTh, IEPEMCIICHUC,
CKOpPOCTb, YCKOpPCHHE, MacCa TCJjia, CUJId, HUMITYJIBC TCJId, KHHCTUYCCKAA OSHCPTHUA, NOTCHLUAJIbHAA OJSHEPIU:,
MCXaHHUYCCKaA pa60Ta, MCXAaHNYCCKAsA MOIIHOCTL; MNpPU OIMMMCAHUN IHPABUJIIBHO TPAKTOBATH (I)PBH‘IGCKHﬁ CMBICJI
HCIOJIb3YEMBIX BCINYHH, UX 0003HAaYCHHS U CAWHUNIbBI, HAXOOUTb (I)OpMy.]'ILI, CBA3bIBAOIIUC TAHHYIO (1)I/I3I/I‘IeCKy10
BCIIMYNHY C APYTUMU BCIIMUNHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBbIE CBOWMCTBA TN M TEIUIOBBIC SBJICHMS, MCIOJB3YsS (PU3NYECKUE BEINUYMHBI:
JABJICHWE Ta3a, TeMIeparypa, CpeAHssi KUHETHYeCKas DOHEPrus XaoTHYECKOro JABMKEHUS  MOJIEKYI,
CpeIHEKBapaTHYHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsS HEprus, padora raza, KoappuunueHt
MOJIE3HOTO JICWCTBUSL TEIJIOBOTO JBUraTelNs; IpU ONUCAaHMM NPAaBWIBHO TPAKTOBAaTh (U3MUECKHH CMBICIT
UCMOJb3yeMbIX BEJIMUUH, UX 0003HAUCHHS U €IUHMIIBI, HAXOUTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3HUYECKYIO
BEIIMYIUHY C NPYTUMH BEIMYHHAM;



ONMCHIBATh M3YYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUUYECKUE SBJIEHMS (IIPOLECCHI),
UCTOJNB3Yys (PU3MUECKUE BEIMYUHBI: 3JCKTPUUECKUI 3apsijl, OJIEKTPUUECKOE ToJe, HANpsDKEHHOCTh MOJI,
MOTEHIMAJ, Pa3HOCTh MOTCHUHUAIOB; MPHU OMHCAHUH MPABHILHO TPAKTOBATh (PU3MUECKHI CMBICH MCHOJIB3YEMBIX
BEJIMYUH, UX 0003HAYCHUSI U €IWHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUYHHY C
JIPYTMMU BEJIMYUHAMU;

aHAJIM3UPOBATh (PU3MUYECKUE IPOLECCHl M SABJICHUS, UCIOJB3YS (U3NYECKUE 3aKOHBI M IMPHUHIMIIBL: 3aKOH
BceMupHoro taroreHus, |, |1 u 11l 3akonsl  HbloToHa, 3aKkoH COXpaHEHHS MEXaHMYECKON DSHEpPruu, 3aKOH
COXPAaHEHHUs MMIIYJIbCa, MPUHLMUI CYNEPHO3ULUN CWJI, MPUHLIUI PaBHOIPABUS HMHEPIHAIbHBIX CHUCTEM OTCUETa,
MOJIEKYJISIPHO-KMUHETUUECKYI0 TEOPHIO CTPOEHHUS BEILECTBA, A30Bbl€ 3aKOHBI, CBS3b CpEJHEH KHHETUYECKOU
SHEPruM TEIUIOBOIO JBM)KEHUS MOJIEKY] C aOCOIIOTHOM TeMIlepaTypoil, NEpBbI 3aKOH TEPMOJUHAMHUKHU, 3aKOH
COXpaHEHHUs IEKTPUUECKOT0 3apsija, 3akoH KylloHa, pu 3TOM pa3iudaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOe BbIPaKEHHUE U YCIOBHS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHSATHL OCHOBHBIE MMPUHIUIIBL I[€I>'ICTBI/I${ MalluH, HpI/I60pOB N TCXHUYCCKUX YCTpOfICTB; pasiinviaTtb
YCII0BHUA UX 0e30MacHOro MCIOJIL30BAHUS B HOBCCZ[HCBHOﬁ KHU3HU,

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIIEOBAHUIO0 (U3NYECKUX SBICHUA M IPOIECCOB C HCIIOJIH30BAHUEM
NpSIMBIX M KOCBEHHBIX HM3MEpPEeHHH, Hpu 3ToM (opMyaupoBaTh MpoOieMy/3afadyy M THUIOTE3y Yy4eOHOTo
IKCTIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3 TPEIIOKEHHOTO 00OpYIOBAaHHS, MPOBOIUTH OMBIT M (POPMYIHPOBATH
BBIBO/IBI;

OCYILIECTBIISATh NPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEJIWYUH, IPU 3TOM BBIOMPATh ONTUMAIIbHBIN
Croco0 U3MepeHus U UCIOJIb30BaTh U3BECTHBIE METOIbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNI;

UCCIIEIOBaTh 3aBUCUMOCTU MEXAY (PU3NYECKUMHU BEJIMYMHAMH C HUCIIOJIb30BAHUEM MIPSIMBIX U3MEPEHUH, Mpu
3TOM KOHCTPYHUPOBAaTh YCTaHOBKY, (PUKCHPOBATh PE3yJbTAThl MOITYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BUJIe Ta0NHI U IpaUKOB, JAeaTh BBIBOBI MO Pe3ybTaTaM HCCIEI0BaHNUS;

coOuroIaTh Mmpasmiia 6e30MacHOTO TPy/a MPH MPOBEICHIH HCCIICOBAHNI B paMKax y4eOHOTO SKCIIEPUMEHTA,
y4eOHO-HMCCIICIOBATEIbCKOM ¥ TMPOEKTHOW JICATEIBHOCTH C HCIOJIB30BAHUEM HM3MEPHUTEIBHBIX YCTPONCTB U
J1a00paTOPHOTO 0OOPYIOBAHHS;

pemath pacuéTHbIE 3a/laud C SBHO 3aJaHHON (U3UYECKON MOJEINbI0, MCIOJB3Ys (U3NYECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUS 3aJ]aui BEIOUPATh (PU3MUECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETUYUHbI
1 (GopMyIbl, HEOOXOIUMBIE [Tl €€ pelleHus], MPOBOANUTh PACUETHI U OLIEHUBATH PEaIbHOCTh MOJYYEHHOTO 3HAUCHUS
(bu3nUYeCcKOi BEIUYUHBL;

peuiatb KAa4YCCTBCHHBIC 3aJla4d: BBICTPAUWBATDH JIOTHYCCKU HCEIIPOTHUBOPCUHUBYHO LCIIOYKY paccyn(z[eHHﬁ C
OHOpOﬁ Ha U3YYCHHBIC 3dKOHbI, 3aKOHOMCEPHOCTH U (I)I/ISI/ILIGCKI/IC SABJICHUA,

UCIOJb30BaTh MPHU pelIeHUH Yy4eOHBIX 3aJjauy COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTUH JUIS IOUCKA,
CTPYKTYpUPOBAHUS, MHTEPIIPETALIMH U NIPEJCTABICHNUS y4eOHOH 1 HayYHO-NOMYJIApHON MHPOPMALIUH, TOJTy4YeHHON
U3 Pa3JInYHBIX KICTOUHUKOB, KpUTHUECKH aHAJIM3HPOBATh MOJIY4aeMyt0 HH(POPMAIIHIO;

IPUBOANUTH MPUMEPHI BKJIAZA POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE
IIPOLIECCOB OKPYXAIOLIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOT U

MCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOW KM3HU sl 0OecredeHust 0e30MacHOCTH
pu OOpaleHuu ¢ IpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHEHUS 3/I0POBBS U COOMIOACHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY)KAIOIIEH cpefie;



paboTare B TpyIIe C BBIIOJHEHUEM pa3IMYHBIX COLHUAIBHBIX pPOJICH, IJIAHUPOBATh pPabOTy TpPYIIIHL,
paMoHaNBHO pacHpeAeysITh 00S3aHHOCTH U IIAHUPOBATH JEATEIHHOCTh B HECTAHJAPTHBIX CUTYALUAX, a/JIeKBATHO
OLIGHUBATh BKJIAJ KaXKJI0TO M3 YUACTHUKOB IPYIIIBI B PELHICHUE PACCMATPUBAEMO TPOOIEMBI.

K konmy oOyuenus B 11 kJiacce npeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTh
c(hOPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh HA MPUMEPax pojb U MecTo (U3MKU B (POPMHPOBAHWU COBPEMEHHOW HAYYHOW KapTHHBI
MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJIOTHi, B NMPAKTHYECKOW AESITEIBHOCTH JIFOJIEH, LETOCTHOCTh U
€IMHCTBO (PM3NUYECKOM KapTHHBI MUPA;

YUUTBHIBaTh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJIENIEH: TOUSUHbIN 3JEKTPUUECKUN 3apsij, JTyd
CB€Ta, TOYECYHBIM HCTOYHUK CBCTa, dACpHad MOJCIb aTOMa, HYKJIIOHHAasA MOJCJIb aTOMHOIO sjapa IpU pCIICHUU
¢buznueckux 3aaad;

pacro3HaBaTh (PU3MUYECKHE SBJICHHS (IIPOIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB DJICKTPOJIUHAMUKH H
KBAaHTOBOM (PH3UKH: dJIEKTPUUECKasT TPOBOUMOCTh, TEIIJIOBOE, CBETOBOE, XUMUIECKOE, MAarHUTHOE JICHCTBUS TOKA,
B3aMMO/ICHCTBUE MAarHUTOB, JICKTPOMArHUTHAS WHIYKIIHS, JSHCTBHE MAarHUTHOTO ITOJIS HA TIPOBOJHHK C TOKOM H
JBYDKYIIANUCS  3apsill, AJIEKTPOMArHWTHBIE KOJeOaHWS W BOJHBI, MPSIMOJMHEHHOE PaclpoCTpaHEHHUE CBETA,
OTpaXEHHEe, TMpejoMiieHne, uHTephepeHIusa, audpakius ¢ TOJsIpU3alus CBETa, JUCIEPCUs  CBETa,
doTornexkrpuueckuii dpdekt (hoTodddeKT), CBETOBOE MaBICHHE, BOSHUKHOBEHHE JMHEHYATOrO CIEKTpa aTroMma
BOJIOPO/JIa, €CTECTBEHHAs! M UCKYCCTBEHHAs paJll0AKTUBHOCTb;

ONHCHIBATh HM3y4YCHHbIE CBOMCTBA BeEIIECTBA (AIIEKTPUYECKHE, MArHUTHbIE, ONTHYECKHE, JIIEKTPHUUECKYIO
MPOBOJAMMOCTD Pa3IMYHBIX CPEI) U AJIEKTPOMArHUTHBIE SIBIEHUS (TIPOLECCHI), UCTIONb3Ys (PU3NYECKUE BEIHUUHBI:
AIIEKTPUYECKHUM 3apsii, cujla TOKA, JJIEKTPUYECKOE HaIpsDKEHHE, JJIEKTPUYECKOe COMPOTHUBIIEHUE, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOABIIKYIIAS CHIa, paboTa TOKa, MHAYKIMS MarHUTHOTO MOJjs, cuia Amnepa, cuia JlopeHua,
WHIYKTUBHOCTh KaTYIIKH, SHEPrus >JIEKTPUYECKOTO M MArHUTHOTO TOJeH, Mepuoj W YacToTa KoyiebaHWil B
KoJeOaTeIbHOM KOHTYpE, 3apsiii U CHiIa TOKa B TPOIECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJICOaHUIA,
(boKycHOE paccTOsiHHE W ONTUYECKas CHJIa JIMH3bI, TP OMUCAHUHM NPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICH
UCII0JIb3YEMbIX BETUYHMH, X 0003HAYCHUS U €UHUIIbI, YKa3bIBAaTh (POPMYIIbI, CBA3BIBAIOIINE NAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTUMHU BETUYMHAMY;

ONHUCBIBATHL H3YUYCHHBLIC KBAHTOBLIC SBJICHHUA W IIPOLCCCHI, HUCIIOJIb3Y: (1)I/ISI/I‘I€CKI/IC BCJIMYUHBI: CKOPOCTH
QJICKTPOMAIrHUTHBIX BOJIH, MJIMHA BOJIHBI WU Y4CTOTa CBETA, SHCPIUs U HMITYIIbC (bOTOHa, nepuon ImoJjypacinana,
OHCPI'HsA CBA3W aTOMHBIX SAJCP, IIPpU OIIMCAHUU ITPABUJIbHO TPAKTOBATDH q)HSquCKI/Iﬁ CMBICJI UCITIOJIB3YEMbIX BCJIINYUH,
nx o0o03HaUYeHUus U CANHUIBI, YKa3blBATb (bOpMy.]'IbI, CBA3BIBAKOIINEC JAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYUHY C APpYIrUMHU
BCINMYMHAMU, BbIYUCIIATH 3HAYCHHC (1)H3HHGCKOﬁ BCJIIMYHMHBI,

aHAJM3UPOBATh (PU3HUECKHUE MPOLECCHI U SIBICHUS, UCHONb3Ys (PU3NUYECKHE 3aKOHBI U MPUHIMIIBL: 3akoH OMa,
3aKOHBI IIOCJIEN0BATENBHOIO U MAapajUIeIbBHOTO COEOUHEHMS INPOBOJHUKOB, 3akoH JDxoyns—JleHuma, 3akoH
IEKTPOMArHUTHOM MHIYKIWH, 3aKOH MPSIMOJIMHEWHOTO pPaclpOCTPaHEHMsI CBETA, 3aKOHbI OTPAKEHUS CBETA,
3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHUe OMHIITeHHa 11 ¢doTodddexra, 3aKOH COXpaHEHUs SHEPIHH, 3aKOH
COXPAaHEHHUsl HMITyJbCa, 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAHEHHs MacCOBOIO 4YHCIa,
noctynatel bopa, 3aK0H paJlOaKTUBHOTO pacmaza, Ipu 3TOM Pa3UyaTh CIOBECHYIO (JOPMYIHMPOBKY 3aKOHA, €To
MaTeMaTH4YeCKOE BHIPAXKEHUE U YCIOBHS (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH;

OTPEEIATh HAIIPaBJIEHUE BEKTOPA UHIAYKIIMM MAarHUTHOTO TOJISl IPOBOJHMKA C TOKOM, CHJIBI AMIIepa U CHIIbI
Jlopenua;



CTPOUTH U OIIMCHIBATh N300pakKEHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITMIOJIHATh AKCIIEPUMEHTHI 0 HCCICAOBAHUIO (U3UYECKUX SIBICHHA W MPOIECCOB C HCHOJIB30BAHUEM
MPSMBIX W KOCBEHHBIX H3MEPEHMid: MpH d3ToM (opmynupoBaTh mnpobiemy/3agady ¥ THIOTE3y Y4eOHOTro
SKCTIIEPUMEHTA, COOMpaTh YCTAaHOBKY W3 IPEIIOKEHHOTO 000pYyIOBaHMSA, MPOBOJUTH OMBIT U (POPMYIHUPOBATH
BBIBO/IBI;

OCYIICCTBJIATL NPAMBIC U KOCBCHHBLIC U3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYMH, IIPHU 3TOM BI>I6I/IpaTI> ONTHUMAIBLHBIN
croco0 HU3MCPCHUSA U UCIIOJIB30BATb U3BCCTHBIC METO/IbI OLICHKHU HOFpeIHHOCTCI\/JI H3MepeHHﬁ;

HCCIE0OBaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C MCIOJb30BAaHUEM NPSIMBIX H3MEPEHUN: TPH STOM
KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yibTaThl MOTYYEHHON 3aBUCUMOCTU (DM3MYECKUX BEITUYUH B BHUJIC
Ta0nuIl ¥ TpadUKoB, JIeJaTh BEIBOBI 10 PE3yIbTaTaM UCCIEAOBAHUS;

co0iroaTh MpaBuiIa 6E30MacHOTO TPy/a IPU MPOBEICHNHN HCCIEI0BAaHUN B paMKaxX y4eOHOTO 3KCIEpHMEHTAa,
y4eOHO-HMCCIEeIOBATEIbCKOH ¥ TPOEKTHOW JEATENBHOCTH C WCIOJIb30BAaHHEM HW3MEPUTENBHBIX YCTPOWCTB U
1abopaTopHOro 000pyI0BaHUS;

permaTth pacuy€THBIC 3a/Ja4yd C SBHO 3aJlaHHOW (DU3UYECKOW MOJENBI0, MCTOJNB3ys (DU3UYECKHE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d BRIOUPATh (PU3UIECKYIO MOJIEIb, BBIJIEIATh (PU3NIECKUE BEITMIHNHBI
1 (hopmysel, HEOOXOIUMBIE IJIs €€ PEIICHHS, POBOJUTH PACUETHI M OIIEHUBATh PEATLHO CTh MOJTYYCHHOTO 3HAYCHUS
(hbM3UYECKOM BEITMYHHBL;

pemaTh KauyeCTBEHHBIC 3a/aud: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOUKY PACCYXICHUU C
OTOpOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHMUS,

WCIOJIb30BAaTh NPU pPELIEHUH Y4eOHBIX 33/7a4 COBpeMEeHHble MH(GOpMAIMOHHBIE TEXHOJIOTUU AJIsi TOHUCKA,
CTPYKTYPUPOBAHHUS, HHTEPIIPETALIMH U MPEACTaBICHHS Y1eOHON U HAYYHO-TIONMYJISIpHON MH(OpPMAaLIMK, MOTYYSCHHON
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIy4aeMyI0 HHPOPMAIHUIO;

OOBACHATH IIPUHIUIIbLI ,I[CI>'ICTBH${ MalllMH, HpI/I60pOB N TCXHHYCCKUX YCTpOfICTB, pas3jimiaTtb YCIOBUA HX
0€30I1aCHOTO HCITOJIb30BaHUs B HOBCG,Z[HCBHOI‘/'I KU3HU,

MIPUBOJIUTH MIPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B 00BbsICHEHUE
MIPOLIECCOB OKPYXAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TCOPCTUYCCKUC 3HAHUSA I1O (1)I/I3I/IK6 B HOBCGﬂHeBHOﬁ KHU3HU JJIA obecneyeHnss 0€30IMacHOCTH
IIpu O6paH_ICHI/II/I C an60paMH U TCXHHUYCCKHUMH YCTPOﬁCTBaMH, U1 COXpaHCHUA 3O0POBbA U CO6JHOI[€HI/I${ HOPM
SKOJIOTHYCCKOI'O IIOBCICHU B Oprmanmeﬁ cpeac;

paboTare B TIpyIIe C BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIeH, MIaHUPOBaTh paldOTy TIpPYIIIHL,
palMOHANIBHO pacHpeAessTh 005S3aHHOCTH U IJIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYALUAX, aleKBaTHO
OLIEHUBATh BKJIAJ KaXJ0TO M3 YUACTHUKOB I'PYIIIBI B PELICHUE pacCCMAaTPUBAEMOI TPOOIEMBI.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumenoBanwue KonnuectBo yacoB DnektpoHHbIe (UPPOBHIE)

/1|  pa3aenioB U TEM Beero |Komtposshsre| ITpaxtiueckue o0pasoBarebHbIE PECYpPChI
[pOrpaMMBl paboTHI paboThI

Pazgen 1. PUSUKA U METOAbI HAYYHOI'O ITO3HAHUA

1.1|dusnka u MeToBI 2 https://m.edsoo.ru/AV1IAWVNQO

HAaYYHOT'O IMO3HaHUA

Hroro no paszneny 2



https://m.edsoo.ru/AV1AWVNQ0

Ne
o/

HaunmenoBaunue
pa3aeioB U TEM
[IPOrpPaMMBbI

KonnuectBo yacos

Bcero

KontponsHsie
paboTHhI

[IpakTnueckue
paboThI

OnexrpoHHsie (TH(POBLIE)
00pa3oBaTEIIbHBIE PECYPCHI

Paszpgen 2. MEXAHUKA

2.1

Kunematuka

https://m.edso0.ru/SN02MCWXU

2.2

JnHamuka

https://m.edsoo.ru/RML6BX3PU

2.3

3aKOHBI COXpPAHEHUS B
MEXaHUKe

https://m.edso00.ru/86NRCXHA7

Uroro no pazneny

18

Pa3zgen 3. MOJIEKYJISIPHASA ®U3

NKA U TEPMOANHAMMUKA

3.1

OcHoBBI
MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU

9

1

https://m.edsoo.ru/HRGV8NOPE

3.2

OCHOBBI
TEPMOIMHAMUKH

10

https://m.edsoo.ru/HK6KL6RS9

3.3

ArperartHbie
COCTOSIHUS BEILIECTBA.
@dazoBbIE TEPEXOBI

https://m.edsoo.ru/HSM355JCH

Hroro no pazneny

24

Paszpen 4. QJIEKTPOIMHAMUKA

4.1

DJIEKTpOCTaTHUKA

10

https://m.edsoo.ru/LSRP720LI

4.2

[TocTosiHHBIM
AIEKTPUYECKUN TOK.
ToKkM B pa3uyHbIX
cpenax

12

https://m.edsoo0.ru/GEWTDQXWW

Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

11 KJIACC

No
/o

HanmenoBanue

KommuecTBo yacoB

pas3enoB U TeM
MIPOrPaMMBbI

Bcero

KonTposibHbie

paboThl

IIpaktnueckue

paboThI

OnekTpoHHbIe (IU(GPOBHIE)
o0pazoBarelibHbIC PECYPChI

Pazpea 1. JIEKTPOJAMHAMUKA

11

MaruauTtHoe noiJe.
DneKTpoMarHuTHas
WHTYKI U

11

https://m.eds00.ru/Z20Q390NG8

Hroro no pasaeny

11

Pasnea 2. KOJIEBAHUA U BOJIHbBI

2.1

MexaHnueckue 1
JJIEKTPOMAarHUTHbIE
KOJICOaHUs

9

https://m.edso0.ru/STLNQKPG6

2.2

MexaHnueckue u
AJEKTPOMAarHUTHbIE
BOJIHEI

https://m.edso00.ru/WQT6385V1



https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1

Ne| HaumenoBanue KosmuecTBo yacos OnextpoHHsie (TU(POBLIE)

n/n|  paszenoB U TeM Beero |Kontponbhbie| [IpakTHyeckue 00pa3oBaTEIIbHBIE PECYPCHI
HpOrpamMMel paboThI paboTEI

2.3|Onruka 10 3 https://m.edsoo.ru/TUPOIURXM

Hroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1/OcHoBBI 4 1 https://m.edsoo.ru/AQUCOVDK2
CIICINAJIBHOU
TEOpHUHU
OTHOCUTCIIBHOCTHU
Uroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1|3neMeHThI 6 https://m.edsoo.ru/8WOVAWQRS
KBAaHTOBOU OIITUKHN
4.2|CtpoeHue atoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3| AtoMHOE€ SapO 5 https://m.eds00.ru/97MC9DZXQ
Hroro mo pazgeny 15
Pazagen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPO®U3UKHU
5.1|DneMeHTHI 7 1 https://m.edsoo.ru/3EOD6KXI9
aCTPOHOMUM U
acTpoPpU3NKU
Hroro mo pazaeny 7

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1|00600maromiee 4

MTOBTOPEHUE

https://m.edso0.ru/O2JEGZCIM

Hroro no pazneny

Pe3epBHOE Bpems

OBIIEE 68
KOJIMYECTBO

YACOB I10

I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Ne Tema ypoxka

KommuecTBo yacoB

/I Bcero

KonTposibHbie

paboThl

IIpakTuueckue

paboThI

N3YUCHU

JlaTa

®dusnka — Hayka o
npupoae. Hayunsie
METO/bI TIO3HAHUS
OKpPYXKaIOLIEro Mupa

DneKTpoHHbIe IU(POBBIE
00pa3oBaTeNbHbBIE PECYPChI

https://m.edsoo.ru/Y XGQSPM1P

Poxb u mecTo
¢bu3uku B
(dbopmMupoBaHUU
COBPEMEHHOM
HAy4YHOUH KapTUHbI
MUpa, B
MIPAKTUYECKOU

https://m.edso0.ru/8HSXWFFVO



https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO

Tema ypoka

Komnnuectso

qaCcoB

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIC
o0pazoBaresibHbIE PECYPChI

JNeATeIbHOCTH JII0JIEN

MexaHu4deckoe
JIBHIKCHUE.
OTHOCHUTEIBLHOCTD
MEXaHUIECKOTO
IBUKEHUS.
[Tepemenienue,
CKOPOCTbh, YCKOPEHUE

https://m.edso00.ru/RSOAQV5ZX

PaBHOMepHOE
MIPSMOJIMHENHOE
JBUKECHUE

https://m.edso0.ru/L8IPY2JEZ

PaBHOyCKOpeHHOE
MIPSMOJIMHENHOE
JIBUXKECHUE

https://m.edsoo.ru/MDIDKJOUB

CBo0OoHOE TTaieHuE.
Yckopenue
CBOOOIHOTO ITaJICHUS

https://m.edsoo.ru/MXPLZI1X8J

KpuBosmHelinoe
JBYKCHHE.
JBmkeHue
MaTepuaibHON TOUKHU
10 OKPY>KHOCTH

https://m.edsoo0.ru/TFLJ2C4DN

[Tpuniun
OTHOCHTEIBLHOCTH
Tamnes.
HNueprmansubie
CHCTEMBI OTCYETA.
[TepBrlii 3ak0H
Hrrorona

https://m.edso0.ru/J6QY7N3WN

Macca Tema. Cuia.
ITpuHIMI
CYIEPIIO3UIINHU CHIL.
Bropou 3akoH
HrroTtona ms
MaTepuaabHOW TOYKU

https://m.edsoo.ru/BVTNWTAQH

10

TpeTuu 3akoH
Hrrotona s
MaTepuaIbHbIX TOUEK

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMHPHOTO
Tsrorenus. Cuna
TsKecTu. IlepBas
KOCMUYecKas
CKOpPOCTH

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctH.
3akoH ['yka. Bec Tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus.

https://m.edsoo.ru/UZBUPCM5M



https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M

o/

Tema ypoka

Komnnuectso

qaCcoB

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTEIIbHBIE PECYPCHI

Koadduument
Tpenus. Cuiia
COTIPOTHUBIICHUS TIPH
JBVDKEHUH TEJa B
KHUJIKOCTH WU Ta3e

14

[ToctynarensHo€e 1
BpalllaTeIbHOE
JIBUYKEHUE
abCOIIOTHO TBEPAOTO
Tesa. MOMEHT CHUJIBI.
[iieywo cubl.
YcnoBust paBHOBECHS
TBEPAOTO Tena

https://m.edsoo.ru/IDOAU40TS

15

Nmmynsc
MaTepuaibHOMN
TOYKH, CHCTEMBI
MaTepuaIbHbIX
Touek. MMmynse
CHUJIBL. 3aKOH
COXpaHEHUs
HMITYJIBCA.
PeaktuBHOE
JBUKECHUE

https://m.edso00.ru/M5JOTKNWC

16

PabGoTa 1 MomHOCTH
cunbl. KuaeTnaeckas
SHEPTHs
MaTepuaabHONW
Touku. Teopema 00
H3MEHEHUH
KUHETHYSCKOM
SHEPTHH

https://m.edsoo.ru/J1\V/59L.28B

17

Ilorennmmansuas
SHEPrus.
Ilorennmansuas
SHEPrus ynpyro
nehopMUPOBAHHOU
MPY>KUHBI.
ITorennmanbHas
SHEprus Tena BOIU3H
MMOBEPXHOCTH 3E€MIIN

https://m.edsoo.ru/RNEXJW4KF

18

IloTenumanbHBIE U
HEITOTEHIINaILHBIE
cubl. CBs3b pabOTHI
HEIMOTEHITNATBLHBIX
CHJI C ©'3MEHEHUEM
MEXaHHUYECKON
SHEPTUU CUCTEMBI
Ten. 3aKoH

https://m.edso00.ru/DA3QVTOXQ



https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ

o/

Tema ypoka

KonnuectBo yacos

Bcero

Kountponsnsie| I IpakTuyeckue
paboThI

paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTEIIbHBIE PECYPCHI

COXpaHEeHUs
MEXaHUYECKOU
SHEPTUH

19

Jlaboparopuas
pabora
«HccnegoBanne
CBSI3M paOOTHI CHITHI C
W3MCHECHHUEM
MEXaHUYECKOU
SHEPrUM Tella Ha
MIpUMEpPE PACTIKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTtponsHas pabora
o TeMe
«Knunemaruka.
JnHamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OcHOBHEIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKOM
TEOPHH.
BpoyHnoBckoe
JIBHIKECHUE.

Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

XapakTrep ABUKCHUS
H B3aUMOJICHCTBHUS
YacTHUI] BEIIECTBA.
Mojenu ctpoeHust
ra3oB, JKHIKOCTEH 1
TBEPJIBIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monexyi.
KommuecTBo
BEILIECTBA.
ITocTostnnas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

Tennosoe
paBHOBECHE.
Temneparypa u e€
n3Mepenue. [lkana
temmneparyp Llenscus

https://m.edsoo.ru/\WPNY6QA8Z

25

WneanvHelii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcooTHas
TeMIepaTypa Kak

https://m.edsoo.ru/BXUDVDG2F



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F

o/

Tema ypoka

Komnnuectso

qaCcoB

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIC
o0pazoBaresibHbIE PECYPChI

Mepa CpeHen
KUHETUYECKON
SHEPTUH JIBIKCHUS
MOJIEKYJI. Y PaBHEHHE
Menneneea-
Kitaneiipona

27

3akoH JlanpTOHA.
T"a30BEIC 3aKOHEI

https://m.edsoo.ru/Y3WB6613A

28

JlaGoparopHas
pabota
«HccnegoBanne
3aBUCHUMOCTHU MECKOY
napaMeTpamMmu
COCTOAHUSA
pa3peKeHHOTO Ta3ay

https://m.eds00.ru/35DBLKT96

29

N3omporieccel B
nJaCcaJIbHOM I'a3€ U UX
rpaduueckoe
Mpe/ICTaBJICHHE

https://m.edso0.ru/0ZJ3KZNJ5

30

Buyrpennsisa sneprus
TEPMOJIMHAMUYECKOU
CHCTEMBI U CITOCOOBI
€€ U3MEHEHUSI.
KonmyecTBo TEIIIOTHI
u pabora.
BuyTtpenuss sueprus
O0JIHOATOMHOTIO
HJIeaJbLHOTro ras3a

https://m.eds00.ru/9JOITVXI8

31

Buner
TeIUIoTnepe1aun

https://m.edso0.ru/36JJ120W9

32

VnenpHasa
TEMI0EMKOCTh
BEILIECTBA.
KomnmuecTBo TEIIIOTHI
MpHY TeIionepeaaye.
AmabdaTHBIR
nporece

https://m.edsoo.ru/5K3Y4H86L

33

[IepBrlit 3aK0H
TEPMOJIMHAMUKHU U
€ro NPUMEHEHUE K
U30IpoLeccam

https://m.edsoo.ru/2HO6R3GAS8

34

Heobpatumocts
MIPOIIECCOB B
npupoje. Bropon
3aKOH
TEPMOITHAMHUKH

https://m.edso0.ru/S85LWDFT8

35

[IpuHIMIT NEACTBUSA U

https://m.edsoo.ru/DLCDEAAUC



https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC

o/

Tema ypoka

Komnnuectso

qaCcoB

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIC
o0pazoBaresibHbIE PECYPChI

KII[ TermoBoi
MaIllUHbI

36

uxn Kapno u ero
KILJ

https://m.edsoo.ru/4AXPSAQ0V7M

37

DKOJIOTHYECKUE
pOoOIeMBI
TETIOIHEPTETHKU

https://m.edsoo.ru/P07ZMY M8I

38

O6006maromuit ypok
«MonexynspHas
¢uzuka. OCHOBBI
TEPMOJUHAMUKN)»

https://m.edsoo0.ru/9EKZ0DDWP

39

KonTtponsHas padorta
o TemMe
«MonexynspHas
¢usuka. OCHOBBI
TEPMOIMHAMHUKI

https://m.edso0.ru/RCARYE6ZX

40

[TapooOpazoBanue u
KOH/ICHCAIIHSI.
Hcnapenue n
KUTICHUE

https://m.edso0.ru/X480Q078EE

41

AOcoroTHas U
OTHOCHUTEIbHAs
BIIQYKHOCTh BO3/yXa.
Hacsimennsiit nap

https://m.edsoo.ru/98HVAEBMM

42

Trepnoe Teno.
Kpucrannnueckue u
aMmopdHBbIE Tea.
AHM30TpOTIHS
CBOMCTB KPHUCTaJJIOB.
Kuakue KkpucTasibl.
CoBpeMeHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

IInaBnenue u
KpHUCTaUIU3aLIUS.
VnensHasa Temiora
IUIABJICHMS.
Cybnumarus

https://m.edso0.ru/OX117G6MR

44

YpaBHeHue
TEIJIOBOTO OanmaHca

https://m.edsoo.ru/0lUXGN211

45

DneKTpu3aLus Tel.
DNEKTpUUYECKUN
3apsa. JBa Buna
AIIEKTPUYECKUX
3apsioB

https://m.edso0.ru/QJ2S7TWSBM

46

[IpoBoHMKH,
JURJIEKTPUKHU U

https://m.edsoo.ru/F3YVPQUYH



https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

o/

Tema ypoka

Komnnuectso

qaCcoB

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIC
o0pazoBaresibHbIE PECYPChI

MOJTyITPOBOIHUKH.
3aKOH COXpaHEHMs
ANEKTPUUECKOTO
3apsiia

47

B3anmoneucrsue
3aps/10B. 3aKOH
Kynona. Toueunbit’
ANEKTPUYECKUH 3apsi]

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsxénnocts
ANEKTPUIECKOTO
nons. [IpuHnmn
CYIIEpIIO3UIINHT
ANEKTPUYECKUX
noJier. JInaum
HAaIPSKEHHOCTH

https://m.edso0.ru/91KAWD2V6

49

PaboTa cun
AIEKTPOCTATHUECKOTO
nois. ITorenmmann.
PasnocTh
MMOTCHIIMAIOB

https://m.edsoo.ru/\VOPD9ASLF

50

[IpoBoHMKY 1
TMDIIEKTPUKH B
AIIEKTPOCTATUYECKOM
ToJie.
Jusnexkrpuueckas
MIPOHHUIIAEMOCTb

https://m.edso0.ru/12P253127

o1

DIIEKTPOEMKOCT.
Konpnencarop

https://m.edsoo.ru/B1UPRD52W

52

DIJIEKTPOEMKOCTh
IJIOCKOTO
KOHJICHCATOPA.
OHeprus
3apsSKEHHOTO
KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTopHas
pabora "3mepenue
JJEKTPOEMKOCTH
KOHJeHcaropa”

https://m.edsoo.ru/PBGM4F845

54

[IpuHIMIT NEACTBUSA U
IIPUMEHEHHE
KOHJIEHCAaTOPOB,
KOIIMPOBAJIBHOTO
amnmnapara, CTpyHHOIo
IIPUHTEpA.
DnexTpocTaTHdecKas
3amuTa. 3a3eMIIeHIe
ANIEKTPONIPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

o/

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTEIIbHBIE PECYPCHI

55

DNEeKTPUUYECKUM TOK,
YCJIOBUSL €T0
CYIIECTBOBAHUSI.
[TocTostHHBIN TOK.
Cuna Toka.
Hanpsixenue.
CormnpoTHBICHHE.
3akon Oma jyist
y4acTKa I1ernu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnenoBsarensHOE,
napajuiesbHoe,
CMeIIaHHOE
COCJIMHEHNE
IMPOBOAHHKOB.
JlaGoparopHas
pabota «M3yuenue
CMEIIIaHHOTO
COCIMHECHU A
PE3UCTOPOBY

0.5

https://m.edso0.ru/SLKT3UPUR

57

PaboTa 1 MmomHOCTH
ANEKTPUIECKOTO
Toka. 3akoH [[xoyns-
Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axon Oma s
MOJTHOM (3aMKHYTOM)
AIIEKTPUYECKON LIETH.
Kopotkoe
3aMbIKaHUE.
JlabGopaTopHas
pabota «M3mepenue
OJIC ucrtouHnka Toka
U €ro BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHbIil ypok.
KonTtponsHas paborta
o TeMe
"DnexTpoauHaMuKa"
/ Becepoccuiickas
MpoBepouHasi paboTa

https://m.edsoo.ru/MFM6EIE5X

60

O06o06uaromuit ypok
«ONeKTPOANHAMUKAY
/ Becepoccuiickas
npoBepoyHasi paboTa

https://m.edsoo.ru/P86MDY07H

61

OnexTpoHHas
MIPOBOIUMOCTD
TBEPABIX METAJLJIOB.
3aBHCHMOCTE
CONIPOTUBIICHUSA

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

o/

Tema ypoka

Komnnuectso

qaCcoB

Bcero

KontponbHbie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTEIIbHBIE PECYPCHI

METaJJIOB OT
TEMIIepaTypHl.
CBepXInpoBOIMMOCTb

62

DNEeKTPUUYECKUH TOK
B Bakyyme. CBOHUCTBa
AJIEKTPOHHBIX ITYYKOB

https://m.edso0.ru/4CCYCJ785

63

[TonynpoBOAHMKH, UX
COOCTBEHHAs U
MIpUMECHas
MIPOBOJMOCTb.
CaowuicTBa p—Nn-
nepexona.
[TonynpoBOTHUKOBBIE
puoOopbHI

https://m.edso0.ru/S55A1DQUR

64

DIJIEKTPUYECKUH TOK
B pacTBOpax u
pacrmiiaBax
AJIEKTPOJIUTOB.
DJIEKTPOJIUTHYECKAS
JICCOLIMAITHSL.
DIIEKTPOJIN3

https://m.edsoo.ru/QUOQUWVI1

65

DIJIEKTPUYECKUHU TOK
B razax.
CaMOCTOSTENLHBIN U
HECaMOCTOSATCIbHBIA
paszpsa. MosHus.
IInazma

https://m.edsoo.ru/2VX2KLFOQA

66

DIJIEKTPUYECKUE
MPUOOPHI U
YCTPOMCTBA U UX
MIPaKTUYECKOe
MIPUMEHEHHE.
[IpaBuna TeXHUKH
0€30MacHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KontponbHas padoTa
10 TEME
«INEKTpOCTATHKA.
ITocTostHHBIM
ANEKTPUYECKUH TOK.
Toxu B pa3nuyHbIX
cpenax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHBIN ypOK.
Oo6o06maromuit ypok
o remaMm 10 kacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO
YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
o/

Tema ypoka

KonnuectBo yacos

Bcero

Kontponshbie
paboThI

[IpakTrueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTEIIbHbBIE PECYPCHI

ITocTosiHHBIE MarHUTHI
U UX B3aUMOJICHCTBHE.
MarnuTHO€ noJe.
Bexrop marHuTHON
MHAYKIUU. JInaun
MAarHUTHOM UHAYKIIHH

https://m.edsoo.ru/4ADMOYIJN6

MarauTHOe moJe
MIPOBOJIHUKA C TOKOM.
OmnsIT Dpcrena.
Bzanmoneiicteue
MTPOBOHUKOB C TOKOM

https://m.edso0.ru/1L5CT47FX

JlabopaTtopHnas pabota
«3yueHne
MAar"HmMTHOTI'O I10JIA
KaTyIKH1 ¢ TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JleiicTBME MarHUTHOTO
OJIs1 Ha MPOBOJHUK C
TokoM. Cumta Amriepa.
JlaGopaTtopHnast pabota
«HccaenoBanue
NEUCTBUS
MMOCTOSTHHOTO MarHuTa
Ha paMKy C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleiicTBME MarHUTHOTO
TOJIS Ha IBHDKYIITYROCS
3apSOKCHHYIO YaCTHILY.
Cuia JlopeHua.

Pa6oTa cunel Jlopenna

https://m.edsoo.ru/7ABZOGQC9

DneKTpoMarHuTHas
unayknus. [Totox
BEKTOpPAa MarHUTHOM
nnaykuuu. O/1C
WHJYKUUU. 3aKOH
ANIEKTPOMAarHUTHOM
unaykuuu Papanes

https://m.edsoo.ru/\VA26C9C3J

JlaGopaTopHas pabota
«UccnenoBanue
SIBIICHUS
AIIEKTPOMArHUTHOM
WHTYKIHI

https://m.edso0.ru/XZS5MQCBU

NHAYyKTUBHOCTD.
SIBnenue
camonHaykuuu. J1C
CaMOMHAYKIIUH.
DHeprusi MarHuTHOTO
MOJISl KaTYILKH C

https://m.edsoo.ru/EOTONSAEA



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA

o/

Tema ypoka

KonnuectBo yacos

Bcero

Kounrponsnsie| I IpakTuyeckue
paboThI

paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIE
00pa3oBaTEIIbHBIE PECYPCHI

TOKOM.
DNEeKTPOMarHuTHOE
noJe

Texanueckue
YCTPOMCTBA U UX
MIPUMEHEHHUE:
MMOCTOSHHBIC MarHHUTEIL,
3IEKTPOMArHUThlI,
3IEKTPOJIBUTATENb,
YCKOPHUTEIHN
3JIEMEHTAaPHBIX
YaCTHII,
WHAYKIIMOHHAS MeYb

https://m.edsoo.ru/UWNLFA9L6

10

O6006maronuit ypok
«MarsuTtHoe€ nozJe.
DJIEKTpOMarHuTHas
WHTYKITHS

https://m.edsoo.ru/COBO5BGMC

11

KonTtponsHas paborta
1o teme «MarauTHoe
oJe.
DJIEKTpOMarHuTHas
VHYKLUS

https://m.edso0.ru/8X637ELEU

12

CBoOoubie
MEXaHHYECKHE
KoJIeOaHMSI.
lMapmonunueckue
KoJIeOaHMSI.
VYpaBHeHue
rapMOHHYECKHX
KOJICOaHUI.
[IpeBpamienue
SHEPTHH

https://m.edso0.ru/9Y6GYWEVP

13

JlaGopaTopHas pabota
«HccnenoBanue
3aBHCUMOCTH IEPHOIa
MaJIbIX KOJIeOaHU I
rpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl

rpy3a»

https://m.edsoo0.ru/DPZ8KR61C

14

KonebarenpHbIn
KOHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE
KoneOaHus B
HJICaIbHOM
K0JIe0aTeIbHOM
KOHTYpe. AHaJIOTHs
MEXITY
MEXaHHYECKUMH U

https://m.edsoo.ru/H6JCO5BAD



https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD

o/

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIE
00pa3oBaTEIIbHBIE PECYPCHI

BHCKTpOMaFHI/ITHbIMI/I
KOJIEOAHUSAMU

15

®opmyia ToMcoHa.
3aKOH COXpaHEHUs
OHECPTrHUHU B UACAIIBHOM
KoJ1e0aTeIbHOM
KOHTYypE

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBnenue o
3aTyXarolux
KOJIeOaHUsX.
BriHyX1eHHBIE
MeXaHUYECKue
kojeOanus. Pezonanc.
BreiHyX1€eHHBIE
AIIEKTPOMArHUTHBIE
KojeOaHus

https://m.edsoo.ru/FMBDWPPG4

17

[IepeMeHHBIN TOK.
CunycongaibHbIN
IIEPEMEHHBIN TOK.
MomHocTh
IIEPEMEHHOTO TOKA.
AMIUTUTYTHOE U
JIEUCTBYIONIEE
3HAQ4YE€HHUE CHUJIbI TOKA U
HaIpsKEHUs

https://m.edsoo.ru/VDEY XRVUI

18

Tpancdopmatop.
[IpousBoacTBo,
nepenaya u
notpebaeHne
AIEKTPUUECKOH
SHEpPruu

https://m.edsoo.ru/1ZWZUL8QK

19

YerpoiicTBo U
MPaKTUYECKOE
MIPUMEHEHUE
ANEKTPUUECKOT O
3BOHKA, T€HEpaTopa
IIEPEMEHHOT0 TOKA,
JIMHUHI
3NeKTpoIepeaayd

https://m.eds00.ru/93Z12W40Q0

20

OKOJIOTUYECKHE PUCKU
IIPY POU3BOJICTBE
NIEKTPOIHEPTUH.
KynbTypa
HCII0JIb30BAHUS
NIEKTPOIHEPIHH B
ITOBCETHEBHOU KM3HU

https://m.edsoo.ru/3DUNY KWNO

21

MexaHn4ecKue BOJIHBI ,

https://m.edsoo.ru/W2XBOR3HJ



https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ

o/

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIE
o0OpazoBaresbHbIE PECYPChI

yCIIOBUS
pacnpocTpaHeHusl.
[Tepuona. CxopocTthb
pacrpocTpaHeHus U
JUTUHA BOJTHBI.
[Tonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

22

3Byk. CKOpOCTh 3BYyKa.
I'poMKkoOCTB 3BYKA.
Bricora Tona. TemOp

3ByKa

https://m.eds00.ru/Z82706V70

23

DneKTpOMarHuTHBIC
BOJIHEI, MX CBOMCTBA U
ckopocts. [IIkana
AIIEKTPOMATrHUTHBIX
BOJIH

https://m.edso0.ru/SWB57C06X

24

[TpunHIUTIBI
PaIMOCBSI3H U
TEJIEBUIECHHUS.
PazButue cpencts
cBs3u. Pagnostokamust

https://m.eds00.ru/2WQTSLGLV

25

KontponbHas padoTa
«Konebanus 1 BOTHBD)

https://m.edsoo.ru/IHURONSOB

26

[IpsimonuneliHoe
pacmpocTpaHeHHE
CBETa B OJTHOPOHOM
cpene. Touyeunslii
HMCTOYHHK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OTtpaxxeHue cBera.
3aKOHBI OTPAKEHUS
cgeta. [loctpoenue
M300paKCHUH B
IJIOCKOM 3epKajie

https://m.edsoo.ru/IMBKOM?22Z

28

IIpenomnenue cera.
IlonHoe BHyTpeHHEE
OTPa)KEHUE.
IIpenenbHbIA yron
IIOJIHOT'O BHYTPEHHETO
OTPAKEHUs

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTopnas pabora
«M3mepenue
noKa3zaTens
MPETOMIICHHUS CTEKIIA»

https://m.edso0.ru/JO2E1M1DQ

30

JInnzel. [locTpoenue
n300pakeHuil B TMH3eE.
®opMyiia TOHKOU

https://m.edsoo.ru/W2MMS9KJC



https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

o/

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIE
o0OpazoBaresbHbIE PECYPChI

JIMH3EL. YBEINnYeHne
JIAH3EI

31

Jlaboparopnas pabota
«HccnegoBanne
CBOMCTB M300paXKeHHU
B JIMH3aX»

https://m.edso0.ru/Q1ZCMW980

32

Jucnepcus cera.
CnoxHBIN cocTaB
6enoro ceera. LIper.
JlaGoparopnas pabota
«Habmronenue
JMICTICPCUU CBETA

https://m.edsoo.ru/K9OWVKE11

33

WNuTtepdepenus
ceta. Judpaxuus
CBETA.
JudpakuroHHas
perérka

https://m.edsoo.ru/C8LCRSEJI

34

[Tonepeunocth
CBETOBBIX BOJIH.
[Tonapuzanus cBera

https://m.edso0.ru/Q2118XYQOJ

35

OnTtuueckue mpuoOOpbI
U YCTPOICTBA U
YCIIOBUSA UX
6e30MmacHOTO
MIPUMEHEHHUS

https://m.eds00.ru/M5127JYGT

36

['panuubl
MIPUMEHUMOCTH
KJIaCCUYECKON
MexaHukH. [loctynare
CrHenuaIbHOU TCOPUHU
OTHOCHTEIBHOCTH

https://m.edsoo.ru/P8SGB9FJ5N

37

OTHOCUTEILHOCTD
OJHOBPCMCHHOCTH.
3aMeI[J'IeHI/IC BpEMCHU
" COKPAIICHHUEC NJIMHbI

https://m.edsoo.ru/OVLMCNG6B2

38

DHeprusi ¥ UMITYJIbC
PENSATUBUCTCKOU
gacTuIbl. CBs3b
MacCChl C SJHEPTUEH U
HMITYJIbCOM. DHEPTUs
MTOKOS

https://m.edsoo.ru/190Z2Y4BUB

39

KonTtponsHas padorta
«OnTrka. OCHOBEI
CHelUaIbHON TEOpUHn
OTHOCHTEIBLHOCTH

https://m.edsoo.ru/L8689JPLI

40

®otonsl. Dopmyna
[Inanka. DHeprus u

https://m.edsoo.ru/ZL6P16LAQ



https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0

o/

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIE
o0OpazoBaresbHbIE PECYPChI

uMIynbe GoToHA

41

OTtkpbITHE U
WCCIIEIOBAHHE
doTorddexra. OnbITH
A.T. CroneroBa

https://m.edso0.ru/PGL5XXSRO

42

3akonb! hoTodhdeKTa.
YpaBHeHue
DWHINTEWHA [UIS
dhoTtorddexra.
«KpacHas rpanuna»
dhoTorddekra

https://m.edso0.ru/YLCK770G8

43

JlaBiieHue cpera.
Omnwrtel 11. H.
JleOenena.
XUMHYECKOE JIEUCTBUE
cBeTa

https://m.edsoo0.ru/EGO6ZQ1SA

44

Texuuueckue
YCTpOMCTBA U
MIPAKTHIECKOE
MIPUMEHEHHE:
(hoTOdNIEMEHT,
(dhoTomaTUMK,
coJiHeuHas Oartapes,
CBETO/INO]

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad 1o
TeMe «DJIIEMEHTEI
KBaHTOBOU OITHKI

https://m.edsoo.ru/ZE73A67B1

46

Mopens atoma
Tomcona. OTBITHI
Pezepdopna o
paccessHUIO 0.-4aCTHII.
[TnanerapHas Moaeib
aroma

https://m.edsoo.ru/FIC11POHN

47

[Tocrynarer bopa

https://m.edso0.ru/6 X7GFHZ9X

48

N3nyuenue u
MOTJIOIICHHE (POTOHOB
IIpU IIEPEXOJE aTOMa C
OZIHOTO YPOBHS
SHEPIruyU HA JIPYrou.
Buzel ciekrpos

https://m.edsoo.ru/NNS8BHZYBE

49

BonHoBele cBOMCTBA
yactull. BoaHsl e
bpoumns.
KopnyckynspHo-
BOJIHOBOU 1yaJIU3M.
CnoHTaHHOE B
BBIHYKJIEHHOE

https://m.edso0.ru/J710TLFCO
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o/

Tema ypoka

KonnuectBo yacos

Bcero

Kounrponsnsie| I IpakTuyeckue
paboThI paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIE
00pa3oBaTEIIbHBIE PECYPCHI

U3Iy4eHUE

50

OTtkpbiTHE
PaIOaKTHBHOCTH.
OmnsiTel Peszepdopna
TI0 OIIPEIETICHUIO
COCTaBa
PaaroOaKTHBHOTO
U3JTyYCHHUS

https://m.edso0.ru/TSJFUU3TP

51

CaowuicTBa anbda-,
Oera-, raMMa-
n3nydeHus. BiusHue
PaIOaKTUBHOCTH Ha
YKUBBIE OPTaHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTkphITHE TPOTOHA U
HenTpoHa. M30ToIBL.
Anwda-pacma.
DIIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaz. ['amma-
U3IIy4eHUe

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBs3U
HYKJIOHOB B sifIpe.
SnepHbie peakuum.
S nepHbId peakTop.
[TpoGnemsl,
MIEePCIIEKTUBBI,
JKOJIOTHUECKUE
aCMeKThl ACPHOU
SHEPreTHKU

https://m.edso0.ru/CFJYJSSIG

54

DJileMeHTapHbIe
gacTuIbl. OTKPBITHE
MO3UTPOHA. METO b
HaOJIFOAEHUS U
pEruCTpaIuu
AJIEMEHTaPHBIX
yactul. Kpyrnislii cron
«DyH/IaMeHTaIbHbIE
B3aMMOICUCTBHS.
EnunctBO (hmznueckow]
KapTHUHBI MUPa»

https://m.edsoo0.ru/SUC62U40A

55

Dtanbl pa3BUTHS
ACTPOHOMHUH.
IIpuknagHoe u
MHPOBO33PEHUECKOE
3HAYCHUE
actpoHoMuu. Bug
3BE3HOTO HeOa.
Co3sBe3nus, spkue

https://m.edso0.ru/5PXS219VY



https://m.edsoo.ru/TSJFUU3TP
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o/

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIE
00pa3oBaTEIIbHBIE PECYPCHI

3BE3/bI, INIAHETHI, UX
BUIUMOE JBIDKECHHE.
ConHe4yHas cucreMa

56

Comnnne. ConHeuHas
AKTUBHOCTb.
Hcrounuk sHepruu
CouHIa ¥ 3BE3]

https://m.edsoo.ru/1JZR54JA0

57

3BE31bI, UX OCHOBHBIE
XapaKTePUCTHKH.
3BE3/bI IJIABHOU
MMOCJIEI0OBATEILHOCTH.
Bnyrpennee ctpoenune
3B€3/1. CoBpeMEeHHbIE
MIPEJICTaBJICHHUS O
MIPOUCXOXKICHUN U
spororuu CoaHia u
3BE3]T

https://m.edso0.ru/GGD3W74Z0

58

Mneunsin [yt —
Hama ["anakTuka.
Ilonoxenue u
nemwxkenne CoiHIa B
I'amakTuke.
lanaktuku. Yepunie
JBIPBI B sipax
raJlakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas.
Paz0Oeranue rajgaxTuk.
Teopus bosbiioro
B3phIBa. PenmkToBOC
H3JIy4YCHHE.
MeraranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie
poOIIeMbI
aCTPOHOMHUHU

https://m.edsoo.ru/LJHNL2MCF

61

KontponbHas padoTa
«DIIEMEHTBI
ACTPOHOMHUH U
acTpou3uKm»

https://m.edso0.ru/TXTTCT488

62

O6o06muaromuit ypox.
Pounb ¢puzuku u
aCTPOHOMHUU B
AKOHOMMYECKOH,
TEXHOJIOTUYECKOH,
COLIMAIbHOU U
THYECKOU cepax
JeATeNbHOCTH
YeJoBeKa

https://m.edsoo.ru/WNJ5CRXYD
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o/

Tema ypoka

KonnuectBo yacos

Bcero

KontponbHsie
paboThI

[IpakTrnueckue
paboThI

[ara
A3YYECHUS

DneKTpoHHbIE HU(POBBIE
o0OpazoBaresbHbIE PECYPChI

63

Oo6o06maromuit ypox.
Pounb u MecTo pusnku
Y aCTPOHOMMH B
COBPEMEHHOMN HAyYHOH
KapTUHE MUpa

https://m.edsoo.ru/2PFPB28UF

64

O06o06marmuil ypoxk.
Pounb dpuznveckoii
TEOpHUH B
(hopMHUpOBaHUH
MIPEACTABICHUH O
¢bu3nueckoi KapTuHe
MUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6006maromuil ypoxk.
Mecto puzndeckoit
KapTUHBEI MHpA B
obmeM psgy
COBPEMEHHBIX
€CTCCTBCHHO-HAY4YHbBIX
MPEJICTaBICHUN O

IpUpOIe

https://m.edsoo.ru/LKNUIKHZH

66

Pe3epBHbIit ypok.
MarnuTHO€ noJe.
DJIEKTpOMarHuTHas
WUHIYKLINS

https://m.edsoo.ru/EVMFIQTP6

67

Pe3epBHbIi ypok.
Ontruka. OCHOBEI
CHeIMaJIbHON TEOpUHr
OTHOCHTEIBHOCTH

https://m.edsoo.ru/E5S5ABJRKS8L

68

Pe3epHblii ypok.
KBanroBas ¢usuka.
DNIeMEHTHI
aCTPOHOMHUU U
acTpopU3UKu

https://m.edsoo.ru/RARQLV0O2J

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

68

MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM
MNPOI'PAMMBI

10 KJIACC
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Konx nposepsiemoro
pe3yabTara

10.1

HpOBepﬂeMble NnpeaAMETHbIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA IIPHMeEPax Pojib U MEcTO (PU3UKH B (POPMUPOBAHHN COBPEMEHHOM
HAay4HOM KapTHUHbI MHpa, B PAa3BUTUM COBPEMEHHON TEXHUKHM U TEXHONOruii, B
IPaKTHYCCKOM NESITEIbHOCTH JI0CH

10.2

Y4uTHIBaTh TPAHUIIBI MPUMEHEHHS U3YYEHHBIX (PU3MUYECKUX MOAENeil: MaTepuaabHas
TOYKa, MHEpPLUANIbHAs CUCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO, MICaNbHBIN ras;
MOJZIETIM CTPOCHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIIN AIEKTPUUECKUI 3apsi
— IIPU peIIeHNH (PU3HUECKUX 3324

10.3

Pacno3HaBaTh (pusnyeckue siBieHUs (IIpoLecchl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KHUHETUYCCKONH  TEOpPMH  CTPOEHHsSI  BEUIecTBa U
3NEKTPOAMHAMUKU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE ABHXKEHHUE,
cBOOOJIHOE TaJICHUE TEJ, ABMKEHHE 10 OKPY>KHOCTH, HHEPLIUS, B3aUMOJICHCTBUE TET;
mud¢y3usa, OpOYHOBCKOE JBIJKEHHE, CTPOCHHE JKUIKOCTEH U TBEPABIX TeT,
U3MEHEHHE 00BbEMa Ten IHpH HarpeBaHuu (OXJIaKACHUHU), TEMJIOBOE paBHOBECHUE,
UCMIapeHue, KOHACHCAIWs, IUIaBICHUE, KPHCTAUIM3AlMs, KHUIICHHE, BIAXXKHOCTh
BO3/yXa, IOBHIIICHHIE IABJICHUS ra3a Py €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBA3h
MEXIy HapaMeTpaMH COCTOSHHS Traza B HW30MpolLeccaxX; JJIEKTpH3anus Tell,
B3aUMOJEHCTBHE 3apsi10B

104

OnuceiBaTh ~ MEXaHUYECKOE  JIBUXKCHHE, UCIONb3ysd  (U3MYECKUE  BEIMYHMHBIL:
KOOpIIMHATA, MyTh, MEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHUJla, UMITYIIbC
TeNa, KHHETHYECKas DJHEPrus, MOTEHIMAlbHAs DJHEPrus, MexaHudeckas pabora,
MEXaHW4YeCKasi MOITHOCTD; IIPH ONMCAHWHU MPABIIBHO TPAKTOBATH (PU3NIECCKUIT CMBICI
UCITIONB3yEeMBIX BENWYHMH, WX OOO3HAUEHUS W COUHHIBI, HAXOIUTh (HOPMYIIBL,
CBSI3BIBAIOIINE TAHHYIO (PU3HMYECKYIO BETHMYHHY C IPYTUMH BEITHUHHAMHA

10.5

OmnuchiBaTh M3y4YeHHBIC TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIB3YsI
¢dusnyeckre BENMYMHBI: JABJICHHE ra3a, TEMIIepaTypa, CpelHss KHHEeTHYecKas
SHEPrusl XAOTHYECKOro JBH)KEHHS MOJICKYJ, CpEIHEKBaJpaTHYHAas CKOPOCTh
MOJICKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs dHEprus, pabora rasza, KodppuimeHT
MOJIE3HOTO JICHCTBUS TEIJIOBOTO JBUTATENs; MPU OMUCAHUU MPAaBUIbHO TPAKTOBAThH
(bu3MUeCKUil CMBICI UCIIONIb3YEMBIX BEIUYHH, UX 0003HAYCHUS U €AMHHIIBI, HAXOUTh
(G opMyIIbl, CBS3BIBAIOLINE TAHHYIO (DU3HYECKYIO BETHYMHY C APYTUMH BEJIHYHHAM

10.6

OnucelBaTh U3yYEHHBIE AIIEKTPUUECKUE CBOMCTBA BEIIECTBA U MIEKTPUUECKUE SIBICHUS
(Iporieccsl), UCTIONB3YS (PU3NIECKUE BEIUIUHBL: IIEKTPHUECKUHN 3apsil, SJICKTPUICCKOE
rojie, HaNpsLDKEHHOCTh IOJs, IOTEHLMAJ], Pa3sHOCTb I[OTEHLUAJIOB; IPU OINMCAHUHU
MIPaBUIGHO TPAKTOBATH (PU3MYIECKUIT CMBICI MCIIONB3YEMBIX BEIMUNH, HX 0003HAYCHUS
U CIWHUIIBL; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE NaHHYIO (DU3UYIECKYIO0 BEITUYUHY C
JPYTUMU BEJIMYHMHAMU

10.7

AHAIM3MPOBaTh (HU3MYECKUE MPOLECCH U SBJIEHUS, UCIONB3YS (HU3NIECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro Ttsarorenus, I, II w Ill 3akonsr HperoToHa, 3akoH
COXpaHEHHUS MEXaHMYCCKOW JHEPruH, 3aKOH COXPAHEHHS HWMITYJIbCa, ITPUHIHIT
CYIEPIO3UIUA CHJI, TPHHIMII DPABHONPABHS HHEPIHAIBHBIX CHCTEM OTCYETa;
MOJIEKYIIIPHO-KHHETHYECKYIO TEOPUIO CTPOEHMs BEIIECTBa, Ta30BbIE 3aKOHBI, CBS3b
CpenHeH KHHETHYECKOW SHEPrHd TEIUIOBOTO MABIDKEHHS MOJCKYJI C abCOMIOTHOM
TEMITEPATy PO, TEPBBI 3aKOH TEPMOAWHAMHKH, 3aKOH COXPaHEHHS 3JIEKTPUUIECKOrO
3apsiaa, 3aKoH KyiioHa; IpM 9TOM pas3inyarh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €T
MaTEMATHYECKOE BBIPAKEHUE M YCIOBHSI (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATh OCHOBHEIE MPUHIUIIBI JIeUCTBUS MallliH, HpI/I60p0B U TCXHHUYCCKUX
yCTpOI\/'ICTB; pas3jinvdaTtb YCJIOBUSA HX 0€30I1aCHOI0 KCIIOJIL30BAHKS B MOBCETHEBHOM
KHU3HHU

10.9

BreInoaHsITh OKCIICPUMEHTHI IO HUCCICIOBAHUIO (l)I/ISI/I‘{CCKI/IX SIBJICHUHA U IpouecCcoB C
HCIIOJIb30BAHUEM TIPSIMBIX W KOCBCHHBIX H3MepCHPII>'I; Ipu 5TOM (bOpMy.]'II/IpOBaTB




Konx nposepsiemoro
pe3yabTara

HpOBepﬂeMble NnpeaAMETHbIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

npobnemy (3aady) M rumore3y y4eOHOro SKCIEpHUMEHTa, COOMpPATh YCTAHOBKY W3
MIPEATI0KEHHOr0 000PYTOBAHISI, TPOBOJUTE OIBIT M (YOPMYIHUPOBATEH BHIBOJIBI

10.10

OcymiecTBiATh TpsAMble U KOCBEHHBIE H3MEpEeHHs (PM3MYECKUX BEJIMYUH; MPU ITOM
BBIOMPATh ONTUMAIILHBIA CIIOCOO W3MEPEHHUS W HCIONb30BaTh W3BECTHBIE METObI
OLICHKH MOrPENTHOCTEN N3MEPEHUN

10.11

HccnenoBaTe 3aBUCHMOCTH MEXIY (U3MYECKUMH BEIMYHMHAMH C HUCIIOIB30BAHUEM
IPSAMBIX U3MEPEHUH; TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBAThH PE3yIbTaThI
MOTY4YCHHON 3aBUCHUMOCTH (PU3MUECKUX BEIMUYMH B BUIE TaONUI U TpadUKOB, AENaTh
BBIBOJIBI 1O PE3yJIbTAaTaM HCCIICIOBAHIS

10.12

Cobmrofate mpaBuiia 0€30MacHOTO TpyAa IpH NMPOBEICHUU HCCIEIOBAHMUN B paMKax
y4eOHOT0 3KCIEepUMEHTa, y4eOHO-HCCIEIOBaTeIbCKON M IPOCKTHOW ACSTEIBHOCTH C
UCITIOJIb30BaHHEM H3MEPUTEIIBHBIX YCTPOICTB U JIAOOPATOPHOTO 000PYIOBaHUS

10.13

Pemate pacuérHbple 3a7aud ¢ SBHO 33JaHHON (PM3MUYECKOH MOJEIBI0, HMCHONb3YS
(u3nueckue 3aKOHBI M MPUHIMIBI;, HA OCHOBE aHAIM3a YCIOBUS 3a/a4M BHIOHMpPATh
(pM3HYECKYI0 MOJENb, BBIACTATH (DPM3MYECKHE BENUYMHBI M (HOPMYIIBI, HEOOXOIUMBIE
Uil e pelIeHus, NPOBOMUTH pPAacdéThl M OIEHUBATH PEATBHOCTh IOTYYECHHOTO
3HAYCHUS (PU3NIECKON BEITMUNHBI

10.14

Pemrate kauecTBEHHBIC 3aJa4u: BbBICTpanBaThb JIOTUYECKU HCIIPOTUBOPCUMNBYIO LICTIOYKY
paccyXIeHHil ¢ OMopoil Ha W3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (hU3UYECKHE
SABJICHUSA

10.15

Hcnonp30BaTe TpH pemieHHH YYeOHBIX 3aJad COBPEMEHHBIE HH()OPMAIMOHHBIC
TEXHOJOTUH TSI TIOMCKA, CTPYKTYPHUPOBAHWS, HHTEPIPETALUN M IPEACTABICHIS
YU4eOHOH ¥ HAyYHO-TIOMYJIAPHOH MH(OpPMAIlMU, TIONYyYSeHHOH W3 Pa3JIMYHbIX
HCTOYHHMKOB; KPUTHYECKH aHAJIM3MPOBATH MOIyIaeMyI0 HHPOPMAIIHIO

10.16

[IpuBOAMTE IPUMEPHI BKJIAJIa POCCUICKHX U 3apYOCKHBIX yUEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, OOBSCHEHHWE TIPOIIECCOB OKPYXAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKH H
TEXHOIOTHH

10.17

Hcnonp30BaTek TEOpETHUECKHE 3HAHUS MO (H3UKE B TIOBCEIHEBHOW JKU3HHU UL
obecrieueHHsi 0E30MACHOCTH MPH  OOpalleHuu C NpuOOpaMH W TEXHUYECKUMU
YCTPOWCTBAMH, IJISI COXPAHEHUS 3HO0POBBS M COONIONEHHS HOPM JKOIOTHYECKOTO
TIOBEJICHHS B OKPY KAIOIIeH cperie

10.18

PaGorats B Tpymme ¢ BBITOJTHEHHEM pas3IHYHBIX CONHAJBHBIX POJieH, IIaHHPOBATh
paboTy TpYHIBI, paIMOHAIBEHO pacCIpefcsITh OOS3aHHOCTH ¥ IDIAHHPOBATH
JeSTeJIbHOCTh B HECTAaHIAPTHBIX CUTYyalUsiX, aJleKBaTHO OLIEHWBATh BKJAJ KaXKIOTO
13 YYACTHUKOB TPYIIBI B PEIICHHE pacCMaTPUBaeMON MPOOIEMEI

11 KJIACC

Kon nposepsiemoro
pe3yJbTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

JeMOHCTpHpOBaTE HAa TpPUMEPaX polb W MECTO (QHU3UKH B (HOPMHUPOBAHHUU
COBPEMEHHOIM Hay4yHOW KapTHHBI MHpa, B Pa3BUTUHM COBPEMEHHOW TEXHUKH H




Konx nposepsiemoro
pe3yabTara

HpOBepﬂeMble NnpeaAMETHbIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06pa30BaTeJ’IBHOI7I NnporpamMmal CpeaHET O 06mer0 06pa30BaHI/Iﬂ

TEXHONOTUH, B MNPAKTUYECKOH MAEATEIBHOCTU JIIOJEH, LENOCTHOCTb U EJUHCTBO
(U3MYECKOIl KaPTHHBI MHUpa

11.2

Y4uTHIBaTh TPAHUIBI TPHUMEHCHUS HM3YYCHHBIX (PU3MYSCKUX MOJENEH: TOYCUHBIN
JNIEKTPUYCCKUI 3apsif, sAACepHAs MOJENb aToMa, HyKIOHHAs MOIENIb aTOMHOIO spa
IPU PEIICHUN (PU3HYECKUX 3374

11.3

PacniosznaBath (u3nyeckue sBIeHUS (IPOIECCHl) H OOBSICHATh UX HAa OCHOBE 3aKOHOB
3NEKTPOJUHAMUKI U KBAHTOBOW (PU3MKU: 3JIEKTpUUECKask MPOBOAUMOCTH, TEIJIOBOE,
CBETOBOE, XMMMUYECKOE, MAarHUTHOE MAEHCTBUS TOKA, B3aMMOJCHCTBHE MAarHHUTOB,
QJICKTPOMAarHuTHast MHAYKO WA, JleﬁCTBI/Ie MAarHuTHOI'O oJjid Ha MPOBOJHHUK C TOKOM U
JBIDKYIIMHACS  3apsil, 3JEKTPOMArHUTHBIC KOJIEOAHUS U BOJHBI, HPSMOJIMHEHHOE
pacIpocTpaHeHHE CBETa, OTPakeHHE, MpeloMIIeHNne, HHTephepeHnrs, Tudpakuus u
noJsipu3alvs CBeTa, MUcrepcus cBera, gortodnnekrpuueckuid adhdext (porosrddexr),
CBETOBOE JABJICHHE, BOSHUKHOBEHHUE JIMHEHYATOro CIEKTpa aToMa BOAOPOJA, €CTECT-
BCHHAas N UCKYCCTBCHHAsA paAOAKTHBHOCTDb

114

OnuceiBaTh U3y4YEHHBIC CBOICTBAa  BEIIECTBA  (QJICKTPHUYCCKHE, MAarHUTHBIC,
ONTHYCCKUE, MIEKTPUIECKYI0 IPOBOIUMOCTD PA3IMYHBIX CPEl) U ANEKTPOMAarHUTHBIC
SIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NIECKUE BETMYMHBL: JJICKTPHUCCKHIH 3apsi, Cuia
TOKa, JIEKTPUIECKOE HANPSHKEHHE, SIEKTPUIECKOE COMPOTHBICHNUE, PA3HOCTh OTCH-
uanoB, DJIC, pabora TOka, WHAYKIUS MAarHUTHOTO TOJNs, cuia Amriepa, Cuiia
JlopeHna, MTHAYKTHBHOCTh KaTYIIKH, SHEPTUS 3JICKTPUUECKOTO MU MarHUTHOIO TOJIeH,
IepuoJ, W YacToTa KoneOaHWil B KoneOaTeNbHOM KOHTYpe, 3apsi M CHila TOKa
B IIpOLIECCE TapMOHUYIECKHUX IEKTPOMArHUTHBIX KoneOaHui, (POKyCHOE pacCTOSHUE U
ONTHYECKAs CUIJIA JIMH3BI; IPH ONMHMCAHUH MPABUIBHO TPAKTOBATh (PU3MIECKUH CMBICI
UCIIONB3yEeMbIX BEJIMYMH, WX OOO3HAYEHUS M €IWHHIBI; YKas3plBaTh (HOpMyIIHI,

CBSI3BIBAIOIINE TAHHYIO (PU3HMYECKYIO BETHYNHY C IPYTUMH BEITHYHHAMHA

115

OmnwuceBaTh M3yYEHHBIE KBAHTOBBIC SIBICHUS H IIPOLIECCHI, MCIIONB3YS (H3MUECKUE
BEJIMYMHBI: CKOPOCTb 3JE€KTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBETa,
SHEPrus W UMITYJIbC (OTOHA, IEPHUOA MOypaciaa, YHEPTHUs CBS3H aTOMHBIX SIZEp;
IIpY OMMCAaHUH IPAaBUIBHO TPAKTOBATH (PM3UIECKUI CMBICI MCIIONb3YEMBIX BETHINH,
uxX o00O3HAaUeHWs] W eIUHHIB]; YKa3hlBaTh (OPMYNIBI, CBA3BIBAIOIINE JAHHYIO
(M3NIECKYIO BEIHYNHY C OPYTUMH BEIHMYMHAMU, BEIYUCIIATE 3HAYCHHE (PU3MIECKON
BEJIMYHHBI

116

AHanu3upoBaTh (HU3MUYECKUE MPOIECCHl U SBJICHHUS, UCIIONB3Ys (PU3HUECKUE 3aKOHBI U
NpUHIUIEL: 3akoH OMa, 3aKOHBI MOCIEIOBATENIEHOTO M MapaJlIeIbHOTO COSTUHEHUS
MPOBOJAHUKOB, 3aKOH J[>koyna — JIeHna, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIINH, 3aKOH
MPSIMOTMHEHHOTO  PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI
MPEJIOMJICHUS CBETa, ypaBHEHUe DWHIITeHHa a1 GoTodddekTa, 3aKOH COXpaHCHUS
SHEPIuH, 3aKOH COXPAaHEHHsI UMITYJIbCa, 3aKOH COXPAHEHUS IIIEKTPUIECKOT0 3aps/a,
3aKOH COXPaHEHUS MAacCOBOTO YHCIA, MOCTYNaThl bopa, 3aK0H pagr0aKTUBHOTO
pacmama; TpH 3TOM pa3InyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro
MaTEeMaTHYEeCKOE BhIPAXKEHNE U YCIOBUS (TpaHUIlbl, 001aCTH) TPHMEHHUMOCTH

11.7

OnpenensTe HamnpaBieHUWE BEKTOpa HHAYKLIUM MAarHUTHOTO TIOJIA NPOBOAHHKA C
TOKOM, CHJIbl Amrniepa u cuibl JlopeHia

11.8

CTpouTh W ONHMCHIBATH H300pakKeHHE, CO3JaBAcMOE IUIOCKHM 3€pKajioM, TOHKOW
JIMH301

119

BBITIOTHATH 3KCIIEPUMEHTHI 110 MCCIICOBAHNI0 (DU3MUYSCKUX SBJICHUHA W MPOIIECCOB C
HCIIOJb30BAHMEM TPSIMBIX W KOCBEHHBIX H3MEPEHHH; MpH 3ToM (HOPMYIHPOBATH
npobnemMy (3a1ady) W THUIOTE3y y4EOHOro 3KCHEPHUMEHTa, COOMpaTh YCTAHOBKY M3
MIPEUIOKEHHOr0 000y TOBAHHMSI, TPOBOANUTH OIBIT U (hOPMYITHPOBATH BBIBOBI

11.10

OCYU_ICCTBHFITL NPpAMBIC 1 KOCBCHHBIC M3MCPCHUS (1)I/ISI/I‘ICCKI/IX BCJIMYWH, IIPU OTOM
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pe3yabTara
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BBIOMpaTh ONTHMAJbHBIN CIIOCOO HM3MEpPEHHs] M HCIOJb30BATh W3BECTHBIE METObI
OLIEHKH TOrPENTHOCTEN U3MEpPEHUN

1111

HccnenoBaTh 3aBUCUMOCTH  (PU3MYECKUX BEJIMYMH C MCHONB30BAHMEM IPSIMBIX
U3MEpEHUi; NpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3yIbTATHI
HOTY4YCHHON 3aBUCUMOCTH (DM3MUECKUX BEIUYMH B BHUJE TaONHUI] U IrpaduKoB, AENaTh
BBIBOJIBI IO Pe3yJIbTAaTaM UCCIIEJOBAHMUS

11.12

CoburonaTh mpaBuiia 6€30MacHOTO TpyAa MPHU MPOBEICHUN UCCIEIOBAHUNA B paMKax
y4eOHOro SKCIEepHMEHTa, y4eOHO-NCCIIeN0BaTENbCKOH U TPOSKTHOH JesITeNbHOCTH
C MCIOJIb30BAHNEM H3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyIOBAHMS

11.13

Pemate pacu€rHble 3amaud C SIBHO 3aJaHHON (DU3UYECKOH MOAENBIO, HCIONb3Ys
(u3HUecKue 3aKOHBI M MPUHIMIBI, HA OCHOBE aHANM3a YCJIOBHUS 3aJayll BBIOMPATH
(bU3HYECKYI0 MOAETb, BBIACIATH (PU3MUECKUE BEINYUHBI U (POPMYIIbI, HEOOXOAUMBIE
Uil e pemIeHHs, MPOBOAUTH pacu€Thl U OLIEHUBATH PEAIBHOCTh IOMYYEHHOI'O
3HAYCHUS! (PU3NIECKON BEITHMUHHBI

11.14

Pemath KkadyecTBEHHBIC 3aJayd: BBICTPAHBATH JIOTHYSCKH HEMPOTHBOPECUHBYIO
[EMOYKY pacCCyXKICHUH C OMOpONM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nyecKkue SBICHUS

11.15

Hcnonp3oBate mpu pemieHHH Y4eOHBIX 3aJad COBPEMEHHBIC WH(OPMAIMOHHBIC
TEXHOJIOTMM JJI IIOMCKA, CTPYKTYpUpPOBAaHMs, MHTEPIpPETaLUM U IpPEeACTaBICHUs
yueOHON M Hay4HO-TIOMYIAPHOW HMH(OPMAINH, MOTYYCHHOH W3 pa3IndHBIX HCTOU-
HHKOB; KPUTHIECKH aHATH3HUPOBATh MOTyJIaeMyr0 HH(OpMaIHIO

11.16

OOBSCHITH MPUHIUITBI JIEHCTBUS MAaIlWH, NPHOOPOB M TEXHHYECKHX YCTPOUCTB;
pa3nn4aTh YCIOBHUS HX OS30IIaCHOT0 HCIOIB30BAHISI B TIOBCEAHEBHOM JKHU3HH

11.17

[IpuBoauTE mNpUMEpHl BKJIAJa POCCHUCKUX W 3apyOeKHBIX YYEHBIX-(HU3UKOB B
pa3BUTHE HayKH, B O0BSICHEHHUE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH
M TEXHOJIOTUH

11.18

Hcnone3oBate TeopeTHyeckne 3HAHHWA MO (DU3MKE B TOBCCTHEBHOW JKU3HM JUIS
obecrieyeHHsi 0O€30MACHOCTH TIpU  OOpamieHHMH ¢ TpudopaMu M TEXHUYESCKUMHU
YCTPOMCTBAMHM, IUISI COXPAaHEHHs 3IOPOBBS M COOJIOACHHUS HOPM 3KOJIOTHIECKOTO
TIOBEJICHHS B OKPY KAIOIIEeH cperie

11.19

PaGotate B rpymnme C BBIIONHEHHEM Pa3IMYHBIX COLHMANBHBIX PONEH, IIaHHPOBATH
paboTy TpymIBl, panyMOHAIBHO PACHpPENeNsITh OOSM3aHHOCTH W IUIAHHPOBATH
JeSITEeIbHOCTh B HECTAaHAAPTHBIX CUTYallUsX, a/IeKBATHO OLIEHUBATh BKJIAJ KaXKIOIrO U3
YYaCTHHKOB TPYIITHI B PEMICHHE PaCCMATPHBAEMON IPOOIEMBI

MHNPOBEPSAEMBIE 9JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon Koa nposepsiemoro
IIpoBepsiemble 3JIeMEHThI COAEPKAHUS
pasaena 3JIeMeHTa
| 1 OU3NKA U METO/Ibl HAYUHOI'O TTO3HAHUA




Kox
pasjaena

Ko nposepsiemoro
3JIeMEHTAa

11

HpOBepﬂeMLIe IJIEMEHTDI COACPKAHUSA

Ousnka — Hayka O mnpupope. HaydHele MeToIpl TO3HAHUS
OKpY’Karomero Mupa. Poilb sKcliepuMeHTa U TeOpUH B HPOILIECcCe
TIO3HAHUS PUPOJIBL. DKCIIEPUMEHT B (DU3HKE

1.2

MopgenupoBanue (GU3MYECKUX SIBIEHUH U mporeccoB. HaydHble
runoressl.  Pusznyeckue 3aKOHbl M TEOpUHM. I'paHuIb]
IIPUMEHUMOCTH ¢bu3nveckux 3aKOHOB. ITpunnury
coorBercTBUs. Polb ¥ Mecro (Qu3MKM B (hOpMHUPOBAHUY]
COBPEMEHHOM Hay4yHOM KapTHHBI MHpa, B IIPAKTUYECKOH
NEeATEIbHOCTH JI0IEH

MEXAHUKA

2.1

KMMHEMATUKA

211

Mexannuueckoe JABUXKCHUEC. OTHOCHUTEIBHOCTh MEXAHMYECKOI'O
neikeHHs. Cucrema otcuéra. Tpaekropust

212

ITepememienne, CKOpPOCTh  (CpemHsIsE  CKOPOCTh, MTHOBEHHAs
CKOpPOCTh) W YCKOpEHUE MaTepHAILHON TOYKH, X MPOCKIIUU Ha
ocu cucteMbl koopauHat. CliokeHHe TepeMENIeHU U CI0KEeHe
CKopocTeit

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOIMHEWHOE IBU)KEHUE.
I'paduku 3aBICHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, yTH
U MepEMELCHUS] MaTEPUAJIBHOM TOYKH OT BpEMEHU

2.14

CBoboHOE majieHne. Y CKOpeHUe CBOOOHOTO MMaJICHHS

2.15

KpuBonuneitnoe IBUKEHHE. PaBaomepHoe IBUKEHHUE
MaTEepUaIbHOM TOYKH IO OKPYKHOCTH. YTIIOBasi CKOPOCTb,
nuHeitHas ckopoctb. [lepuon u wacrora. LleHTpocTpemuTensHoe
YCKOpEHHE

2.16

TexHuueckne yCTpOMCTBA: CIUAOMETD, MABH)KCHHE CHApsIOB,
IICTTHBIC ¥ PEMEHHBIC TIepeadu

2.1.7

[IpakTrueckue paboThl. U3MepeHHe MrHOBEHHOW CKOpPOCTH.
HccnenoBanne COOTHOHICHUS MEXIY ITyTSAMH, IIPOHICHHBIMU
TEIIOM 32 TIOCIIEIOBATENbHBIEC PaBHBIE IIPOMEKYTKH BPEMEHH TIPU
PaBHOYCKOPEHHOM JIBFDKEHUH C HAYaJbHOW CKOPOCTHIO, PAaBHOM
Hymr0. l3ydeHWe NBWKEHHS INApHKa B BS3KOM SKHAKOCTH.
Wzyuenne nBrkeHMs Tena, OpPOMIEHHOTO TOPU30HTAIEHO

2.2

JTUHAMUKA

22.1

IIpunamun otHocuTensHOCTH ['anmiies. IlepBeiit 3akoH HeroToHa.
HHepunanbHble CHCTEMBI OTCUETA

2.2.2

Macca Tema. Cuna. [IpuHIMT Cynepro3uym Cril

2.2.3

Bropoii 3akon HploToHa gng  maTepuanbHOM — TOYKH B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit 3akoH
Herotona 1 MaTepuanbHBIX TOUEK

224

3akoH BCCMUPHOT'O  TATOTCHUA. Cuna TSKECTH. HepBa;I
KOCMHYCCKass CKOpPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna TPCHUA. CYXOC TPEHUC. Cuia TPECHUA CKOJIBXCHUA U CHJIA

Tperuss nokos. Koadduument tpenus. Cuia cOMpOTHUBICHUS




Kox

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTDI COACPKAHUSA

pa3aejia JJIEMCECHTA
IIPY IBUKCHUH TeJia B )KUJKOCTH HITH ra3e
227 [MocTynatenbHOe W BpallaTeNbHOS JBHIKEHHE aOCOIIOTHO
- TBEPIOrO TeNa
928 MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. [Lnedo CHIIBL
o Ycnosus paBHoBecus TBépaoro Tena B UCO
929 Texuuveckue YCTPOMCTBA: MOMIIHITHUKH, JIBIDKCHUE
o MCKYCCTBEHHBIX CITYTHHKOB
IIpaktuueckue pabotel. M3ydyenne paBmxkeHust Opycka IO
HAKJIOHHOM IUIOCKOCTH TIIOJ JCHCTBHEM HECKOJBKHX CHII.
9210 HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIONIUX B
o neOpMUPYEMOii TIPYKMHE M PE3MHOBOM 00pa3Ile, OT BETUYHUHBI
ux nedopmanmu. MiccnenoBanue ycloBuil paBHOBECHS TBEPIOTO
Tela, UMEIOIIEr0 OCh BPAIICHUS
3AKOHBI COXPAHEHI S B MEXAHUKE
2 3 1 I/IMHyfIBC MaTepHaJ’[BHOﬁ TOYKHU, CUCTEMbI MaTCPUAJIBbHBIX TOYCK.
o VMIyiibe CHITHI M M3MEHEHHE MMITYJIbCA TENa
2.3.2 3akoH coxpaHeHus umnynbca B MCO. PeakTuBHOE NBUXKEHME
2.3.3 Pabora cuibr
234 MOIIHOCTE CHJIBI
935 Kunernueckast sHeprusi MaTepHaibHONM TOYKH. Teopema
h 0 KHHETUYECKON DHEPIHU
[orennnaneHast dSHeprus. lloTeHIWanmpHAs DHEPrHSl YIPYTO
23 2.3.6 JIe(OPMHUPOBAHHON TpPYKUHBI. [loTeHIMANbHAST SHEPrus Tela
BOJTM3H MTOBEPXHOCTH 3eMITH
[loreHnnaneHple W HENOTCHUIWANBHBIE CHIBL. CBS3b PabOTHI
2.3.7 HETIOTCHIIMATBHBIX CHJI ¢ U3MEHCHHEM MEXaHUYECKOW SHEPrHH
CHCTEMBI TeNl. 3aKOH COXPaHEHUS MEXaHMUECKON SHEPTUn
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHUS
939 TexHuueckne ycTpOWCTBA: IBMKEHUE pAKET, BOIOMET, KOIep,
MIPY>KUHHBIA MTHACTOIET
[IpakTrueckue paboThl. M3ydeHne CBS3W CKOPOCTEH Tel IpH
2.3.10 HeynpyroM yaape. HMccnemoBaHuwe CBsi3M pabOThl CHIIBI €
M3MEHCHHEM MEXaHHYECKONW DHEPIHH Tela
3 MOJIEKYJIAIPHA S ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIC TIONIOKEHUSI MOJEKYISIPHO-KHHETHIESCKOH TEOpUH.
311 BpoyHoBckoe nmBmxkenue. Jnddysusa. Xapakrep IBUKCHHS U
B3aUMOJICHCTBUS YaCTHUI] BELIECTBA
312 Mogenu CTpoeHHs Ta30B, JXKHAKOCTEHM W TBEPABIX Tl U
31 o 00BSICHEHHE CBOIMCTB BENIECTBA HA OCHOBE ATHX MOJICIICH
3.1.3 Macca monekyn. KonmuectBo BemectBa. [locrossHHas ABoraapo
314 TeruoBoe paBHOBecue. Temmepatypa u e€ uamepenwue. lllkama
o temnepatyp Lenbcus
3.15 Mopgenp naeanpHOro raza. OCHOBHOE YpaBHEHHE MOICKYIISIPHO-
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KHHETHYECKON TCOPHHU UJACATIBHOI'O ra3a

3.1.6

AOconoTHasg TeMIiepaTypa Kak Mepa cpelHell KHHETH4eCKO
SHEPruu TEIJIOBOIrO JABM)KEHMs 4yacTull raza. [llkana temmepatyp
KenbBuna

3.1.7

VYpaeuenue Knaneiipona — MenzeneeBa. 3akoH JlanpToHa

3.1.8

lazoBeie 3akoHBI. l3ompomeccel B HIeaJbHOM Taze C
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BeILleCTBa: M30TE€pMa, H30X0pa,
uzobapa

3.1.9

TexHUYECKHE YCTPOKCTBA: TEPMOMETP, OapOMETp

3.1.10

[Ipaktudeckue paboThl. Mi3MepeHne Macchl BO3/IyXa B KJIACCHOM
KOMHaTe. lccrnemoBaHue 3aBHCHMOCTH MEXIy IapameTpamu
COCTOSIHUSI Pa3peKEHHOr0 ra3a

3.2

OCHOBBI TEPMOJIMHAMUMKIN

321

TepmoauHamuueckas cUcTeMa. Buytpennss SHEprus

TEPMOIMHAMUYECKOM CUCTEMBI H CIIOCOOBI €€ N3MEHEHUS

3.2.2

KommuectBo TemnoTel W pabota. BHyTpenHsas sHeprus
OJHOATOMHOT'0 MJIEaJIHOTO Ta3a

3.2.3

Buapl  Teruiomepenaum:  TEMJIONPOBOAHOCTH,  KOHBEKIHUS,
n3nydeHne. TermoéMKOCTh Tena. YJAenbHas TEeIIOEMKOCTh
BelecTBa. Pacuér konnuecTBa TEIIOTHI MIPH TETIONEepeIaye

3.24

IlepBsiit 3akoH TepmMoauHaAMUKH. [IprMeHeHHne mepBoro 3aKOoHa
TEpPMOAMHAMUKH K m3omporieccam. ['paduueckas uHTEpIpeTaIins
paboThl Taza

3.2.5

TeruoBbie MammHbl. [IpUHIMTIBI 1EHCTBUS TEIJIOBBIX MAIIUH.
[IpeoOpazoBaHmst SHEPrUH B TEILIOBBIX MammmHaX. Koaddumment
nonesHoro aeiictBus (nanee — KI1/I) terutoBoii mammuasl. [{ukn
Kapuo u ero KIT/|

3.2.6

Bropoii 3akoH TepMomuHamMuKH. HeoOpaTHMoCTh MpOIecCOB B
npupone. TeruoBele ABHTATENd. OKOJOTUYECKHE ITPOOIEMEI
TETIOPHEPreTUKU

3.2.7

TexHuueckue yCTpPOMCTBA: IBUraTelb BHYTPEHHETO CropaHus,
OBITOBOI XONOAWIEHUK, KOHAUIIHOHED

3.2.8

[IpakTrueckue paboThl. i3MepeHne yaenbHoN TeI0EMKOCTH

3.3

AI'PEI'ATHBIE C

OCTOAHNA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

ITapooOpa3oBanvie W KoHjaeHcalus. lcmapeHne ©W KHUICHHE.
VY nenpHas TEmIoTa Mapoodpa3oBaHst. 3aBUCHMOCTD TEMITEPaTyPHI
KHITEHUSI OT JIaBJICHUS

3.3.2

AOCONIOTHasE W OTHOCUTENIbHAs  BJIAXKHOCTH  BO3IyXa.
Hacpiiensslii nap

3.33

Teépmoe Temo. Kpucrammmueckne u  amMopdHBIE —Tena.
AHU3OTpONIUSL CBOMCTB KpuUCTAIOB. JKuakue KpUCTaJLIbL.
CoBpeMeHHbIE MaTepHaibl

3.34

IInaBnenue u Kpucrtajajin3anus. ViaenwbHas TeIUIoTa IIJIaBJICHUS.

Cyb6muManus
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pa3aejia JJIEMCECHTA
3.35 YpaBHEHHE TemI0BOro danaHca
TexHUYECKHE  YCTPOMCTBA: THTPOMETP W ICHXPOMETD,
3.3.6 KaJIOpUMETD, TEXHOJIOTUU MOTyYeHUS COBPEMEHHBIX
MaTepUasioB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 IIpakTudeckue paboTsl. Vi3MepeHue BIaXXHOCTH BO3yXa
4 QJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpu3aiiusi  Ten.  OnekTpudeckwid  3apsa.  JlBa  Buma
B 3JIEKTPUYECKHX 3aPS/I0B
41.2 IIpoBonHUKY, AUINEKTPUKU U IIOIYIIPOBOIHUKU
4.1.3 3aKOH COXpaHEeHHsI AIEKTPHUECKOTO 3apsiia
414 BsaumogetiictBue 3apsaaoB. 3akoH Kymnona
Onextpuueckoe mosie. Hanmpspk€HHOCTh 3JIEKTPUYECKOrO ITOJS.
415 ITpunuun CYNEpPIO3ULIUHU. JIluaun HaNpsKEHHOCTU
AIIEKTPUYECKOrO MOJIs
41 416 Pabora cun snekrpocratrueckoro nois. Ilorennuan. PazHocTh
MOTEHIIMAJIOB
4 1 7 HpOBO}lHI/IKI/I U JUBJICKTPUKH B MOCTOAHHOM JJICKTPUUYCCKOM
o nose. JusnekTpudeckas IPOHHIAEMOCTh
418 Onektpoémkocth. KonpmeHncatop. ONEKTpPOEMKOCTh IIIOCKOTO
o KOHJIEHCATOpa. DHEPrus 3apsHKeHHOro KOHIeHCaTopa
Texnuueckue YCTPOMCTBA: AJIEKTPOCKOII, 3JIEKTPOMETD,
419 3JICKTPOCTATHYECKAsT 3all[UTa, 3a3eMJICHHE JIIEKTPONPHUOOpOB,
KOHJEHCATOP, KCEPOKC, CTPYWHBINA MTPUHTEP
4110 IIpakTrueckue pabotbl. M3mepenne 3JIEKTPOEMKOCTH
o KOHJIEHCATOpa
IOCTOSHHBIM DJIEKTPUYECKHI TOK. TOKH B PA3JIMYHBIX CPEJAX
421 VYcrnoBusl CyIIECTBOBAHUS IIOCTOSHHOTO AJIEKTPUYECKOTO TOKA.
o Ucrounnku Toka. Cuna Toka. [1oCcTOSHHBIN TOK
422 Hanpspxenne. 3akon OMa i y9acTka [enu
423 DJEeKTpUIecKoe COMPOTHBICHHE. YIETBHOE CONMPOTHUBIICHUE
- BellecTBa
424 [locnenoBaTenbHOE, MapaielbHOE, CMEIMIAHHOE COEIMHEHHE
- HPOBOJHUKOB
42 4.2.5 Pa6ora snekTpuyeckoro Toka. 3akoH [Ixoynst — Jlenna
' 4.2.6 MOoITHOCTh IEKTPUIESCKOTr0 TOKA
anexkrpoaBmkywas cuna (manee — OJIC) u  BHyTpeHHee
427 CONPOTHBIJICHHE WCTOYHWKAa TOKa. 3akoH Owma [uisi TIOTHOU
(3aMKHYTOIT) 3NeKTprdecKoil renn. KopoTkoe 3aMbIKaHme
DJEeKTpOHHAST MPOBOIMMOCTh TBEPIBIX METAIUIOB. 3aBUCHMOCTD
4.2.8 COIPOTHBIICHUS METaJIOB oT TEMITePaTYPbL.
CBepXIIpOBOIMMOCTh
4.2.9 DnekTpudeckuii Tk B Bakyyme. CBOHCTBa dIICKTPOHHBIX ITYIKOB
4.2.10 HonynpoBomauku. CoOCTBeHHAass W MpPUMECHas] MPOBOAMMOCTH
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HpOBepﬂeMble IJIEMEHTDI COACPKAHUSA

pa3aejia JJIEMCECHTA
MOJTYTIPOBOIHUKOB. CaoiicTBa p-n nepexoza.
[TomynpoBOAHUKOBBIE TPUOOPHI
4211 DONEeKTpUYeCKUd TOK B DIEKTPOIUTAX. OJNEKTPOIUTHYECKAs
JHccoanys. DIeKTPOIN3
OnekTpudeckuid  Tok B razax. CaMOCTOATENbHBIH |
4.2.12 HECaMOCTOSITENIbHBIN paspan. Paznuunbie THUIIBI
CaMOCTOATENBHOrO pa3paga. MonHus. [1nazma
TexHuueckne yCTpoOMCTBa: aMIEpPMETP, BOJIBTMETP, PEOCTAT,
WUCTOYHHUKH TOKa, JJIEKTpOHArpeBaTeIbHbIC puOopEI,
4.2.13 3NEKTPOOCBETUTEIbHbBIE TPHOOPHI, TEPMOMETP CONPOTHBIICHHUS,
BaKyyMHBIH  JMOJA,  TEPMHUCTOPI U (OTOPE3UCTOPHI,
MOJYITPOBOIHUKOBBIN AMO/, TaJIbBAHUKA
[IpakTrueckue paboThl. M3yueHne CMEIIaHHOTO COEIMHEHUS
PE3UCTOPOB.
4214
MN3mepenne OJC wHCTOYHMKA TOKa M €ro BHYTPEHHETO
conpoTuBieHus. Habmronenune anekrpoimsa
11 KUIACC
Kox Kon
B NpoBepsieMoro IIpoBepsieMble 31eMeHTHI COAePKAHUS
3JIEMEHTa
4 OJIEKTPOJJMTHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMAT'HUTHASA MHAYKINA
43.1 ITocTrossHHBIE MarHuThl. B3anMoneiicTBAE ITOCTOSHHBIX MAarHUTOB
MaruauTHoe nonie. Bekrop MarauTHOM nHAYKWU. [IpuHnmn cynep-
432 mo3uiu. JIMHMM MarHWTHOW WHAYKIWW. KaprtuHa JTuHMHA
MarHMTHOW MHAYKIIMH MOJIS IIOCTOSSHHBIX MarHUTOB
MarautHoe mojie NpoBOAHMKA € TOKOM. KapruHa nuHMH mons
433 JUIMHHOTO TPSMOr0 MPOBOJHMKA M 3aMKHYTOTO KOJBLEBOI'O
4.3 MPOBOJIHUKA, KaTylIKu ¢ TokoM. OmbIT Opcrena. B3anumoneiicraue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOIyJIb M HAIIPaBJICHHE
435 Cuna JlopeHiia, e€ Moynb U HarpaBieHue. [[BiKeHne 3apsKeHHON
YaCTULBI B OTHOPOJHOM MarHUTHOM mnosie. Pabora cuinel Jlopenua
4.3.6 SIBieHUE 3N1eKTPOMAarHUTHON HHIYKLIUU
4.3.7 [Torok BekTOpa MAarHUTHON WHIYKLIUU
4.3.8 OJC unaykuuu. 3aKoH 3JeKTpoMarHuTHOW nHAyKuu dapanes
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paziena JJIEMCECHTA
43.9 BuxpeBoe anmekrpuueckoe moie. DJIC MHAYKIHU B TPOBOTHHKE,
o JIBIDKYIIEMCSI TOCTYIATENBHO B OHOPOTHOM MAarHUTHOM TI0JIE
4.3.10 [pasuo Jlenna
43.11 WNunyktuBHOCTE. SABnenue camonuaykiuu. 31C caMOMHIYKINN
4.3.12 OHeprus MarHUTHOTO MOJISL KATYHIKH C TOKOM
4.3.13 OneKTpOMarHUTHOE 1oJIe
Texunueckue YCTpOﬁCTBa: IMMOCTOSTHHBIC MAar"HuThbl, 3JICKTPOMAarHHWTHI,
43.14 JJIEKTPOABUTATEND, YCKOPUTEIN 3JIEMEHTaPHBIX 4acTull,
WHIAYKIMOHHAA 1CYb
IIpaktudeckue paboTHl. Mi3yueHne MarHMTHOTO MOJS KaTyLIKH C
4.3.15 TokoM. MccnenoBanue AeiCTBYS IOCTOSSHHOIO MarHUTa Ha paMKy ¢
TOoKOM. MccnenoBanue sSIBIEHUs 2JIEKTPOMArHUTHON UHTyKIIUU
5 KOJIEBAHU 1 BOJIHBI
MEXAHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEFAHU A
511 KonebatenpHas cucrtema. CBoOomHBIE KonebaHus. ['apMOHUYecKHe
koneOanwmst. [lepros, yacrtora, aMIIMTyAa U ¢aza KoiaeOaHHi
512 IIpyxuHHBII MasgTHUK. MaTeMaTH4eCcKuil MasiTHUK
513 YpaBHeHHE  TrapMOHMYECKHX  KoneOanmit.  KuHemaTmdeckoe
o U TUHAMHYECKOE OIMMCAaHHE KOJIeOaTEeNbHOrO IBUKEHUS
[IpeBpamienue >HEpPrUH NpPH TapMOHUYECKHX KojeOaHmsx. CBs3b
514 aMIUTATYJbl KOJICOAHHMI WMCXOIAHOM BEIMYMHBI C aMIUTUTYJIaMU
KoJieOaHMiA €€ CKOPOCTH M YCKOPEHHS
KonebatenpHbiii  koHTYp.  CBOOOIHBIE  3JEKTPOMArHUTHBIE
515 KojeOaHUsI B HICATHHOM KOJIEOATETPHOM KOHType. AHAIOTHSA
o MEXKAY MEXaHHYECKMMH M JIIEKTPOMATHUTHBIMH KOJICOAHHSIMI.
®opmyna Tomcona
5.1.6 3aKoH COXpaHEHHsI SHEPTHUHU B HICATBHOM KOJIeOATEIEHOM KOHTYpe
5.1 517 BreinyxaenHbie MexaHU4YecKHe KoneOaHus. Pesonanc. PesonancHas
o KpuBast. BEIHYXIICHHBIE DJICKTPOMAaTrHATHBIE KOJICOAHUS.
51.8 ITepemennsii Tok. CHHYCOUTATBHBIA TEPEMEHHBIN TOK.
519 MOoOMmHOCTh TMEPEMEHHOr0 TOKa. AMIUTUTYIHOE W JIECHCTBYIOIIECE
o 3HAYEHHE CHJIBI TOKA M HATPS/KEHHS
Tpanchopmarop. IIpowsBomcTBO, Tmepeadya U MOTpeOICHHE
5110 JNEKTPUYECKOW  DHEPrud.  OKOIOTHYECKHE  pPUCKH  IIpU
o MIPOU3BOACTBE MEKTpUIEeCKOr dHeprun. KymbTypa HCIOIp30BaHIS
AJIEKTPOIHEPT WU B TOBCEAHEBHOM JKI3HU
5111 TexHuvecknue ycTporcTBa: cericMorpad, SJIEKTPHUECKHI 3BOHOK,
o JIMHAM SJIeKTporepeiad
[paktudeckne paboTel. MccnemoBanne 3aBUCHMOCTH — IIEPHOAA
5112 MaJIBIX KONeOaHMi Tpy3a Ha HUTH OT JJIMHBI HUTH M MacChl Tpy3a.
o HccnemoBanue MepeMEHHOrO TOKa B IIEMTH M3 ITOCICIOBATEIHHO
COCTMHEHHBIX KOHJICHCATOPA, KATYIIKH U PE3UCTOPa
5.2 MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE BOJIHbI
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MexaHu4deckue BOJHBI, YCIOBHSA pachpocTpaHenus. [lepuo.
521 CKopocTh pacHpocTpaHeHMss U JuinHa BoJHBL. Ilomepednsie u
MIPOJIOTBHBIC BOJHEI
522 Wntepdepeniys u tudpakiius MEXaHUIECKUX BOTH
523 3Byk. CkopocTh 3ByKa. I'poMKOCTh 3Byka. Bricora ToHa. TemOp
o 3ByKa
aﬂeKTpOMaFHI/ITHI)Ie BOJIHBI. Vcnosus H3JIy4YCHUA
5.24 3NIEKTPOMAarHUTHBIX BOJH. B3aumHas opuenraiusi BekTopoB E, B u
UB SHCKTpOMaFHHTHOﬁ BOJIHE B BaKyyM€
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEIIOMIICHHE,
5.25 HOJISIpU3aLUs, T paxnus, uHTEephepeHus. CkopocTh
QJICKTPOMArHUTHBIX BOJIH
526 [xama JJIEKTPOMArHUTHBIX BOJIH. [Ipumenenne
o OJICKTPOMArHUTHBIX BOJIH B TCXHUKE U 6I:ITy
597 Ilpunuunel  pagvocBs3M U TeneBUACHUA.  Paguosokarusi.
o DJIEKTPOMArHUTHOE 3arpsi3HEHKE OKpPYXKaromei cpe/ibl
TexHuueckue YCTPONCTBA: MY3bIKaJIbHbIE MHCTPYMEHTHI,
528 VIBTPa3BYKOBas JIMATHOCTUKA B TEXHWKE W MEIUIIMHE, panap,
paavonpuéMHHEK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neyn
OIITHKA
531 IIpssMmonuHeiHOE pacHpoCTpaHEHHE CBETAa B OJHOPOAHOW Cpele.
o JIyd cBera
532 OtpaxxeHrne cBera. 3akoHbl OTpakeHHs  cBeTa. [loctpoeHue
o M300payKeHHi B TITOCKOM 3epKaJie
533 [pemomieHne  cBeTa. 3aKOHBI  TIpETIOMIICHHST  cBeTa. AGCONFOTHBIN
o TIOKA3aTeNb MPeTOMICHHS
534 IlomHoe BHyTpeHHee otrpaxkeHue. [IpenenbHBIE  yronm  MOTHOTO
o BHYTPCHHETO OTPaKCHHUS
5.35 Hucniepcus ceeta. CnoxHBIN cocTaB Oenoro cera. [[per
CoOuparolye ¥ paccenBaroIie JIMH3bI. ToHkas jauH3a. DoKycHOE
53 536 paccTossHHE W ONTHYECKas CHJIa TOHKOM JuH3BL. IlocTpoeHue
H300pakeHUH B COOMPAOIINX M pacceuBaroNIuX JimH3ax. Dopmysna
TOHKOH JTUH3EL. YBENHMUYEHUE, TaBaeMoe JIMH30M
5.3.7 [Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTUKA
Untepdepennust cera. KorepeHTHBIE HCTOUYHUKH. Y CIIOBHS
5.3.8 HaOJIFO/IeHHs] MAKCHMYMOB M MUHUMYMOB B WHTEp(EpECHIIMOHHON
KapTHUHE OT IBYX CHH(a3HBIX KOTCPSHTHBIX NCTOYHHKOB
Judpaxmmst ceta. JludpakimonHas peméTka. YcioBue
5.39 HaOJIIOIEHUS [JIaBHBIX MaKCHMYMOB pu MaJeHUH
MOHOXPOMATHYIECKOr0 CBeTa Ha AU(PAKIUOHHYIO PEIIETKY
5.3.10 [Monspusauus cBera
5311 TexHudeckue YCTPOMCTBA: OYKH, yna, ¢oroamnmapar,

HpOCKHPIOHHI:IfI afrmapar, MHKPOCKOII, TEJICCKOII, BOJIOKOHHAas
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onTHKA, TU(PaKINOHHAS PEIIETKA, TOISIPOUT
[IpakTrueckue paboTel. I3MepeHne TmoKa3aTenss MpeoMIIeHHS.
5.3.12 HccnenoBanue cBOMCTB u300paxkeHwid B JMH3aX. HalOmroneHue
JIMCIICPCHUU CBETa
SJIEMEHTHI CIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTU
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOW MexaHuku. [locTymaTs
61 TCOpUHU OTHOCUTCIBHOCTHU: HWHBAPUAHTHOCTL MOAYJIA CKOPOCTH
CBETa B BaKyyMe, MPUHIIUIT OTHOCUTENLHOCTH DiHIITEHA
6 6.2 OTHOCUTENTBHOCTE OIHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U
COKpAalICHUC JIIUHBI
6.3 OHeprus 1 UMITYJIbC CBOOOIHON YaCTHIIBI
6.4 CBsi3b Macchbl C DHEPrHed W UMITYJIBCOM CBOOOIHOM YaCTHIIBI.
DHeprus MmoKost CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®13UKA
SJIEMEHTbI KBAHTOBOW OIITUKU
711 ®otonsl. Popmyna [Tnanka cBsi3u SHEPruM HOTOHA C €ro YaCTOTOM.
OHeprus u UMITyJsC (poToHa
712 OTKpbITHE u HCCIICZIOBAaHUE doroaddekra. OMNBITHI
A.T". CroneroBa. 3akoHbl GpoTodddekra
7.1 713 VYpaBaenue DitHmTeiiHa s porodddekra. «KpacHas rpaHuIa»
dhoroaderra
7.1.4 Hasnenue ceera. Onbitel I1.H. JIeGeneBa
7.1.5 XHUMHYECKOE NEHCTBUE CBETA
716 Texnndeckue ycrpoicTBa: (oTodaeMeHT, POTONATINK, COTHETHAS
Oartapes, CBETOINO
CTPOEHUME ATOMA
791 Mogens atoma Tomcona. OmeiThl Pesepdopra 1o ucciaenoBaHuio
crpoenwust atoma. [lmanerapHast Mogens aToma
IMocrynmater bBopa. M3nydeHwme W TmoriomeHue (GOTOHOB TIpH
7.2.2 repexojic aToMa C OJHOTO YpPOBHS SHEPrHH Ha Jpyrod. Bumbl
criekTpoB. CIIeKTp ypOBHEW SHEPrur aToMa BOAOpoaa
7.2 793 BomnoBsie cBoiicTBa wactuin. Bomusr ge bpoitna. Kopmyckymsipao-
BONMHOBOH ayanu3M. upakius 21eKTpOHOB Ha KPUCTaDIax
794 CrHoHTaHHOE W BBIHYKICHHOE H3ITydeHUE. Y CTPOUCTBO M MPUHIIAI
paboThI J1azepa
795 TexHuueckne yCTpOMCTBA: CIEKTPAIbHBIN aHaN3 (CHEKTPOCKOI),
na3ep, KBAaHTOBBIH KOMIIBIOTEP
7.2.6 [IpakTrueckue padbotel. HabmroneHne TMHEHYAaTOro CeKTpa
ATOMHOE AJ1PO
7.3.1 Mertop! HAOMIOACHUS U PETUCTPALIUH SJICMEHTAPHBIX YaCTHIT
7.3 OTKpBITHE pamuoakTHBHOCTH. OTBITHI Pesepdopmna o
7.3.2 OIIPE/ICIICHAI0 COCTaBa PaJHOAKTHBHOrO u3imydeHUs. CBoicTBa
anbda-, Oera-, raMMa-U3TydeHUs. BiusHHE pagloaKTUBHOCTH HA
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JKUBBIE OpPTraHU3MBbI
OTkpbITHE TPOTOHa M HelTpoHa. HykioHHass Momenb sapa
7.3.3 Ieitzenbepra — MBanenko. 3apsin sapa. MaccoBoe ducno siapa.
N3orons
734 Anbda-pacmaf. ONEKTpOHHBIM M TO3UTPOHHBIA OeTa-pacman.
o l'amma-u3znydenue. 3aKoH paJroaKTUBHOTO paciaia
735 DHeprus CBsI3W HYKIOHOB B sifpe. SAnepubie cuibl. Jledekt macch
e anpa
7.3.6 SInepuble peakuun. JleneHue U CUHTES sIEp
SAnepuniit  peaktop. TepmosiaepHbiii cuHTe3. lIpoOnembr
7.3.7 MEpPCIIEKTUBBl  AICPHOH SHEPreTHKH. OKOIOTHYECKHE AaCIEeKTHI
AJEPHON PHEPTETUKU
738 OneMeHTapHble YaCTHLIBI. OTkpbITHE TIO3UTPOHA.
h dyH1aMeHTaIbHbIE B3aUMOJEHCTBUS
73.9 TexHuueckue ycTpoiicTBa: 103UMETp, kKamepa Bunbcona, saepHbli
o peakTop, aToMHast 6omba
7310 [Tpaktrueckne pabotel. MccnenqoBanne TpekoB dacTuil (1O
o rOTOBHIM (hOTOrpadusm)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3maoro HebGa. Co3Be3nmusi, sipkue 3BE3MBI, IUIAHETHI, HX
' BUJUMOE JBUKECHUE
Conneunas cucrema. [1naneTs! 3emHON rpynmnsl. [lnaneTsI-ruranThb
8.2 M UX CHYTHUKH, KapjiUKOBbIe ruiaHeThl. Mamblie Tena ComHedHOH
CUCTEMBI
8.3 Comnre, potocdepa un atmochepa. ComHeuHass aKTHBHOCTb
8.4 Hcrounnk saeprin ComHIA U 3BE3]T
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, Paanyc,
85 TEeMIIepaTypa, X B3aUMOCBs3b. JlMarpaMma «CIeKTpaibHbIA KIIacc —
' CBETHUMOCTELY. 3BE3IbI IJIaBHOM IIOCIEIOBATEILHOCTH. 3aBUCHMOCTH
«Macca — CBETUMOCTb» JJIsl 3BE3/1 [NIAaBHOM IOCIe0BAaTEIbHOCTH
8 8.6 Buyrpennee crpoenne 3BE3n. CoBpeMEHHBIE TIPEICTABICHUS O
' MIPOUCXOXKIEHUH 1 3BomoLuy ConHIa U 3BE311. DTaIlbl )KU3HU 3BE3]T
Mrneunsiii [lyte — nama [amaktuka. CoupanbHas CTPYKTypa
8.7 Tlanaktuku, pacnpeneneHue 3BE34, raza W nbeuid. [lonoxxkenue u
' memkerne Comama B [amaktuke. [lmockas u  cdepudeckas
nozxcucreMsl ["anakTuku
8.8 Tunel ramaktuk. Paguoramaktukd W KBas3apbl. UE€pHbIe OBIPHI B
' SIpax rajJakTHK
Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ma. Paz0eranue
8.9 rajaktuk. Bospact u paguyc Bcenennoii, teopuss bonbiioro
B3pbIBa. Mogens «ropsiueit BeeneHno». PennkToBoe nu3inydenue
810 Macrabnas CTPYKTypa Bcenennoii. MeraranakTuka.

Hepeménnpie mpobieMbl acTpOHOMUHU




YYEBHO-METOANUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YHEHUKA

o[ SI.Mskumes, b.b.byxoBues, H.H.Cotckuit «®u3uka 11 kmacc»: 6a30BbIid U YriTyOJIeHHBINA YPOBHA/TIO
penakuueii H.A.IlaprdentseBoii- Mocksa :IIpocsemenue, 2023r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

https://kpfu.ru/computing-technology/poleznye-ssylki/cifrovye-obrazovatelnye-resursy
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