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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma mo ¢usuke 0a30BOr0 YpPOBHSI Ha YpOBHE CpPEIHETr0 OOIIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXKEHHH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOM
oOpa3zoBarenpHOW mporpamMmel, mpenctaBieHHbix B DPI'OC COO, a Takke ¢ y4€TOM
denepanbHOi paboyeil TporpaMMmbl BOCIHMTAaHHS ¥ KOHILEMIUH TPENOJaBaHUs Y4eOHOTO
npeamera «®Puzuka» B 00pazoBaTelbHBIX Opranm3anusx Poccuiickoit ~ ®Dexnepanuu,
pealIn3yIoLX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Conepxanue mporpaMMel 1O (pu3HMKe HampaBleHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydaromuxcs 10—11 ximaccoB npu oOyueHnn ux (usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-ESITEIbHOCTHOIO 1ojixo/a. IIlporpamma o pusnke cooTBETCTBYET
tpeboBanusiM ®I'OC COO K miIaHUpPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMEeTHbIM
pe3ynbTataM OOy4eHHMs, a TaKK€ YYUTHIBAET HEOOXOIMMOCTH pealu3alud MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HayYHBIMH Yy4eOHbIMU mpeameramu. B Heil onpenensorcs
OCHOBHbBIE 1IeIM U3Yy4eHUs (PU3UKH HAa YPOBHE CpPEIHEro oduiero oOpa3oBaHUs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (U3MKH: JIMYHOCTHBIE, MeETalpeIMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma o gu3ukKe BKIIOYAET:

® IIJIaHUpPYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca PU3UKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YJIbTATHI IO rojiaM 00yUEeHUs;
e cojepkanue yueOHoro npeaMera «dusnkay mo rogam oOydeHwHs.

OBIIASA XAPAKTEPUCTUKA YYEBHOT'O IPEJIMETA «®U3UKA»

®du3rkKa Kak Hayka 0 HauOoJjee OOIIMX 3aKOHAX MPUPOIbI, BEICTYIAsl B KAUYECTBE yU4eOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUN 00 OKpY’KaloLIeM MUDE.
HIkonbHbIE Kypc (U3MKH — CcHCTEMOOOpa3yloluil Al eCTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3y4aeMbIX
XuUMUen, Ouonoruel, gusudeckoit reorpadueir m actpoHoMuei. Vcnonb3oBaHue W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OMNpeleNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJIYYEHHS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3ydyenue Gpu3uKu BHOCUT OCHOBHOW BKJIaJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHOI KapTHHBI MUpPa 00ydaromuxcs, B popMupoBaHuEe yMEHUN
MPUMEHSTh Hay4YHbII METOJ [MO3HAHUS IIPU BHIMIOJHEHUHU UMHU YYEOHBIX UCCIIeI0BAaHUI.

B ocHOBY kypca Qu3uku A ypoBHA CpeAHEro olIiero o0pa3oBaHus MOJIOKEH P UACH,
KOTOpPbIE MOXHO pacCMaTpUBaTh KaK MPUHIUIIBI €T0 OCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEeX pa3lesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOW, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEl MaTepuai Kypca GU3UKU 00beTUHEH BOKPYT
¢busznueckux Tteopuil. BemymuM B Kypce sBisercs (OpMHUpPOBaHHME TMPENCTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzaius mnpeanonaraet UCHOIb30BaHHE TYMaHUTApHOTO
MoTeHIHnana (pu3nveckoil HayKu, OCMBICTICHHE CBS3HM Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIEeCTBa,
a TaKke ¢ MUPOBO33PEHYECKIMH, HDABCTBEHHBIMU U YKOJIOTHUYECKUMH MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gpu3nku mpeamnonaraet 3HakOMCTBO C HIMPOKHM
KPYI'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.



Hoes sronocuzayuu peanns3yercssi IMOCPEICTBOM BBEJIEHUS D3JIEMEHTOB COJEp)KaHus,
HOCBHH_[éHHbIX SKOJIOIr'M4YC€CKUM HpO6JI€MaM COBPECMCHHOCTH, KOTOPBLIC CBA3AHBI C PAa3BUTUCM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CYXKACHUS MPOOJIEM PaIllHOHAIIBHOTO MTPUPOIOIOIB30BaAHUS U
HKOJIOTHYECKON OE30MaCHOCTH.

CrepXHEBBIMU DJIEMEHTaMHU Kypca (U3WKHA HAa ypOBHE CpEIHEro oO0Iero o0pa3oBaHUS
ABISIIOTCS  u3nveckue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUH O CTPYKType HOCTPOCHHS
¢busnueckoil Teopuu, ponr (HyHIAMEHTAIBHBIX 3aKOHOB M IPHUHIIMIIOB B COBPEMEHHBIX
MNPpCACTAaBJICHUAX O IPUPOAC, T'paHULAX IMPUMCEHUMOCTU TGOprI, JJIs1 OIIMCaHUuA €CTCCTBCHHO-
Hay4HBIX SIBIICHUU U TIPOLIECCOB).

CurcTeMHO-IesITeNIbHOCTHBIN MOAX0/ B Kypce (PU3UKU peaau3yeTcs MpekIe BCEro 3a CUéT
OpraHM3aluK IKCIEPUMEHTAIbHON NesSTeNIbHOCTH oOyuatomuxcs. [ns 6a30Boro ypoBHs Kypca
(U3UKM — 3TO MCIOJIB30BAHHE CUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U
aboOpaTOPHBIX pabOT, KOTOphIE B TporpamMme Mo ¢u3nke oOBeIUHEHBI B OOUIUN CIHCOK
YUYEHUYECKUX MPaKTHUYECKUX padoT. BelneneHue B ykazaHHOM IepeyHe JabopaTOpHBIX padoT,
MPOBOAMMBIX IJiId KOHTPOJII M OLCHKHU, OCYHICCTBIIACTCA Y4YaCTHUKaAMU O6pa30BaTeJ'H)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN IMIIaHMPOBaHUs U OCHaleHHs kaOuHeTa gu3uku. [Ipu s3Tom
o0ecrieunBaeTcss OBJAJCHHE OOYYAlOIMIMMUCS YMEHMSIMH IPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HUCCJICJOBaAHUA 3aBHCHUMOCTEHN (1)I/ISI/ILIeCKI/IX BCIIMYMH W IIOCTAHOBKY OIIBITOB II0 ITPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonsmoe BHUMaHME YACIACTCA pCHICHUTO pvaéTHBIX 1 KAa4E€CTBCHHBIX 3a/a4. HpI/I 3TOM
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIIOIINE TPUMEHSATh H3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszeia
Kypca, TaK U UHTErpUpysl 3HaHUS U3 pa3HbIX pa3zfesoB. i1 KaueCTBEHHBIX 33734 MPUOPUTETOM
SBISIOTCS. 3a/laHusi Ha OOBsACHEHHE TMpPOTEeKaHWs (QU3UUYECKHX SBICHUM M TPOIECCOB B
OKpYJKaIOIEeH XU3HH, TpeOyronue BbIOOpa (PU3MYECKON MOJENH JUIsl CUTyaIlldd TPAKTHUKO-
OpPUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO Kk MarepuaqibHO-TEXHHUYECKOMY
o0ecrieueHnto0 ydeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (DM3HKH HAa ypOBHE CPEIHETO
o0miero o0pa3oBaHUs JOJKEH HU3y4yaThCsl B YCJIOBHSIX MPEIMETHOro KaOuHeTa (U3UKU WU B
YCIIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro I1KiIa. B kabunere
(bu3HMKKN 10JKHO OBITH HE0OX0uMOoe JabopaTopHOe 0O0OPYIOBAHKE ISl BHITOJHEHUS YKa3aHHBIX
B IporpamMMe Mo (U3MKE YUYEHHYECKHMX MPAaKTUYECKUX paboT U JAEMOHCTPalMOHHOE
o0opyoBaHUeE.

JlemoHcTpanoHHOEe  000pyAoBaHue (OpMHUpPYEeTCSs B COOTBETCTBUM C IPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00eCrevyrBaeT MOCTAHOBKY IMEPEYUCIICHHBIX B MPOrpaMMe Mo
(bu3MKe KIIOYEBBIX JAEMOHCTpAlUil Al HWCCIENOBAHMS HM3y4YaeMBIX SIBICHHM M IPOILIECCOB,
SMIUPUUYECKUX U (PyHIAMEHTATIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlabopaTopHoe oOopymoBaHUE Ui YYEHHYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcs B pacyére OJAHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI J1IabOpaTOpHOTO 00OpYyJIOBaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMIIJIEKCHOM HCIOJIB30BAaHUU AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUJE LIU(POBBIX JTabOpaTOPHil.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEIMETA «®PU3UKA»
OCHOBHBIMU IIENISIMH U3Y4EHUS (PU3UKHU B 00111eM 00pa30BaHUM SIBISIOTCS:



dbopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOydYalomUXCsl K HAYYHOMY H3yYEHUIO
MIPUPOJIBI, Pa3BUTHE UX UHTEIUICKTYyAIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAydHOM METOJIe TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPY>KAIOIIUM SIBJICHHSIM;

(hopMUpOBaHKHE HAYYHOTO MHPOBO33PCHUS KAaK PE3y/IbTaTa U3YYCHHS OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

(dhopMUpOBaHHE YMEHHI OOBSICHSTD SBIICHUS C UCIIOJIb30BaHUEM (PH3UYECKUX 3HAHUN U
Hay4YHBIX JJOKA3aTeIIbCTB;

(dhopMuUpOBaHKE MPEACTABICHUN O POIN (QUMUKH JUTSI PA3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TeXHUKHA U TEXHOJIOTHH.

JlocTmkeHne 3TUX Ienell oOecrieyrBaeTcsl pPelIeHneM CIIAYIOMNX 3ahad B TpoIecce
M3y4YeHus Kypca (pU3UKH Ha YPOBHE CPETHET0 00IIEero 00pa3oBaHus:

MpUOOpETEHNEe CUCTEMBbI 3HaHUNU 00 OOIMMX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKITIOYAsT MEXAHUKY, MOJICKYJIAPHYIO (PU3UKY, SJIEKTPOIMHAMHKY, KBAHTOBYIO
(U3HKY U AJIEMEHTHI acTPO(U3HKY;

dbopMupOBaHNE YMEHHUM TPUMEHATH TEOPETUYECKUE 3HAHUS Ui OOBSICHEHUS
(bU3UYECKUX SBJICHUA B TPUPOJEC W Ui TPUHATHS TPAKTUYECKUX pPEIICHUN B
MMOBCETHEBHOM KM3HU,

OCBOCHHE CIIOCOOOB pEIIeHUs pPa3IUYHBIX 3a7ad C SIBHO 3aJaHHON (QU3MUeCKOn
MOJICJIbIO, 3a/1ad, TMOJPa3yMEBAIOIINX CAMOCTOSITEIbHOE CoO3JaHue (PU3nUecKoin
MOJICINIH, aJIEKBAaTHOW YCJIOBUSM 3a]1a4H;

MOHUMaHue (U3UYECKUX OCHOB W TPUHITUIIOB JIEHCTBUSI TEXHUYECKUX YCTPONCTB H
TEXHOJOTHYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOILYIO CPEY;

OBJIQJICHUE METOJaMHU CaMOCTOSATEILHOTO TUIAHHPOBAHUS U MPOBEACHHS (PU3NUECKUX
OKCIIEPUMEHTOB, aHaIW3a W  HHTEpPIpETalMu  HWHPOpMalUU,  ONpeaeieHUs
JIOCTOBEPHOCTH MOJYYEHHOT O PE3yJIbTaTa;

CO3JIaHM€ YCJIOBUH JJI1 Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
JIeSITeILHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha wmsyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS
orBoautcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 vacoB (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme o pusuke nepeueHs J1adopaTOPHBIX U MPAKTUYECKUX padoT
SBJIIETCS PEKOMEHIOBAHHBIM, YYUTENb JeJaeT BBHIOOp IMPOBEACHHUS JTa0OpaTOpHBIX PAadOT H
OTIBITOB C Y4ETOM MHIUBUIYaTbHBIX 0COOCHHOCTEN 00y4YatOIuXCsl.



COJAEPKAHME YYEBHOI'O ITIPEJIMETA «®PU3UKA»

10 KJIACC
Paspnen 1. ®u3uka 1 MeTOABI HAYYHOI0 IO3HAHUS
®usuka — Hayka o npupone. HayuHble MeTonpl mO3HaHUA OKpy»Karomero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE O3HAHUS IPUPOABI. DKCIIEPUMEHT B (pU3HKeE.
MogenupoBanue (U3NIECKUX SBICHUA M mporeccoB. Hayuynsie rumotessl. Ousnveckne
3aKOHBI U TeOpuH. | paHUIIBI TPIMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pHHITMIT COOTBETCTBUS.

Pome m mecto u3uku B (GOPMHPOBAHWU COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHanorosbsle 1 IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE ATUUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBmwKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro mABmkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernienne, CKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) W YCKOPECHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU HAa OCH CHUCTeMBbI KoopauHaT. CIIOKEHUE MEepEMEIICHIA 1
CJIO’)KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE IBWKEHHE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMENIECHUS MaTePUAIbHON TOUKU OT BPEMEHH.

CBoOoaHOe majieHne. Y CKOpeHHe CBOOOTHOTO TaACHMS.

KpuBonuneitHoe nBwxeHue. J[[BwkeHHe MaTepHalbHOM TOYKHA M0 OKPYXHOCTH C
MOCTOSHHOM MO0 MOJYJII0 CKOpPOCThIO. YTJIOBasg CKOpPOCTh, JIMHEHHass cKopocTh. llepwon wu
yactoTa oOpanieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHudeckue yCTpoWCTBA M MPAKTHUYECKOE NPUMEHEHUE: CHUIOMETp, JBW)KECHHE
CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WIUTFOCTPALIMS KHUHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[IpeobpazoBanue ABUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKeHUA Tena, OpOLIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaJICHHUSL.

Hamnpagnenue ckopocTy pu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3yueHrne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS ~ MEXAY  OYTAMHM, [PONACHHBIMM  TEJIOM  3a
MOCJIeIOBATEIbHbIE pPaBHbIE MPOMEXYTKHM BpPEMEHM IMPH PABHOYCKOPEHHOM JBHKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHue NBUKEHHUS IAPUKA B BA3KOM KUJIKOCTH.

N3yyenne nuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpuanun otHocurensHOCTH ['anuies. [lepBoiii 3akoH HeroToHa. MHEpIIMaANbHbBIE CHCTEMBI
OTCUéTa.



Macca Tema. Cwunma. [lpunnun cynepno3unuu cui. Bropoit 3akon HbioroHa miis
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro Tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBXKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpOTUBICHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTHU WJIH Ta3e.

[ToctynaTenbHOE U BpaliaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeENa.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaimieHus. lliedo cuibl. VYcinoBusi paBHOBecHs
TBEPAOIO Tela.

TexHudeckue yCTpPONCTBA W TPAKTUYECKOE MPUMEHEHHWE: TMOAMIUITHUKY, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIINX TEJL.

Bropoii 3akoH HeroTona.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYT'OCTH OT Ae(popMariui.

HeBecoMocTs. Bec Tena npu yCKOpeHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOTBKCHHS.

VYcnoBus paBHOBecUs TBEPAOTo Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenue nmxeHns Opycka 1o HaKJIOHHOMW TIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmiynbe MatepuanbHON TOUKH (Tea), CUCTEMbl MaTepHANbHBIX TOUeK. MIMIyNIbC CUTIBI U
M3MEHEHNE UMITYJIbCa TeJla. 3AKOH COXPAHEHUS UMITyJibca. PeakTuBHOE ABMKEHUE.

Pabora crisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus MaTtepuaibHOW TOYKU. TeopeMa 00 HM3MEHEHHH KHHETHYECKOU
SHEPrUH.

[TotenumanwsHas sueprus. [loTeHnransHas 3Heprus yupyro AepopMrUpOBaHHON MPYKUHBL
[ToTenuuanpHas 3HEprus Teaa BOIM3U MOBEPXHOCTH 3eMIIH.

[loTenunanpHble W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHWYECKON SHEPTrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUUECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpoOMCTBAa U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITyJIbCa.

PeakTuBHOE NBMXKEHUE.

[Tepexon mOTeHIIMATBHOM PHEPTUHU B KHHETHYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydenne aOCOIMIOTHO HEYNPYTroro yjapa € TOMOIIbIO JBYX OIMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHJIBI C M3MEHEHHEM MEXAaHMUYECKOW SHEPruM Tejla Ha
IIPUMEPE PACTKEHUS PE3UHOBOIO JKI'yTa.

Pasnen 3. MoaekysipHasi puznka 1 TepMoIMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUuU

OCHOBHBIE IIOJIO’KEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU U UX OIBITHOE 00OOCHOBAHHUE.
bpoynoBckoe pgBwxkenue. Jduddysusa. Xapakrep ABMKEHHS ¢ B3aUMOJICHCTBUSI YaCTHIL
BelecTBa. Mojenu CTPOCHHS Ta30B, XHUIKOCTEH M TBEPABIX Tell M OOBSACHEHHE CBOWMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca um pa3mepbl Monekyd. KonndecTBO BemiecTsa.
[TocrossuHass ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscnus.

Monens uneanbHoro rasza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOpHH
uaeanpHOro rasza. AOCONIOTHas TeMmIeparypa Kak Mepa cpelHeld KHHETHMYeCKOH >SHepruu
TEIUIOBOTO JBWXKEHUs dactun rasa. lllkama temmneparyp KeneBuna. ['a30Bble 3aKOHBI.
VYpaBHenne MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B UACaIbHOM Tra3e C
MIOCTOSIHHBIM KOJIM4YEeCTBOM BemlecTBa. ['paduueckoe mpencraBieHre U30MPOILIECCOB: U30TEPMa,
n30Xx0pa, n3obapa.

TexHuveckue ycTpoicTBa U MpaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIONIME TUCKPETHOE CTpPOCHME BemiecTBa, ¢Gotorpaduu  MOJIEKYJ
OPraHUYEeCKUX COCTUHECHUH.

OmnbiTel 10 AU GY3UH KUTKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUYKEHUSI.

Mogaens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACHCTBUS.

Mopaenp, HIUTFOCTpUPYIOLLIAs IPUPOLY AABJICHHS ra3a HA CTEHKU COCYy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJICATBHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIIACCHOW KOMHATe Ha OCHOBE H3MepeHHid o00BEMa
KOMHATBHI, JABJICHUS U TEMIEPATYPhI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y apaMeTPaMH COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonuHamuueckas cucteMa. BHYTpeHHss 3HEPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
crocoOb! e€ n3MeHeHus. KonmndyecTBo TeroTsl U pabota. BHyTpeHHsS sHEprus 0JHOATOMHOTO
uJeanbHOro ra3a. Buael Temonepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHHUE. Y IeibHas
TEII0EMKOCTh BellecTBa. KolnuecTBO TEIIOTHI P TEIIoNepeaaye.

[TonsTne 00 ammabatHoM mporiecce. [lepBeiit 3akoH TepMmoauHaMmuku. [IpumeHeHue
MEePBOTr0 3aKOHA TEPMOJUHAMUKY K H3omporeccam. I padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTs npoieccoB B MPUPOJIE.

TemnnoBbie MamuHbL. [IpuHIUTIBL IeiCTBUS TeMIOBBIX MaltuH. [IpeoOpa3oBaHus SHEPTUU B
TeIIOBBIX MamuHax. KoadduimeHt nonezHoro aeictBus TeruoBoil Mammubl. [{ukn Kapho u
ero K03 GHUIMEHT MOJIE3HOT0 AeHCTBUSA. DKOJOTHUECKUE MPOOIIEMBbI TEIIO3HEPTETUKH.

TexHuueckue YCTPOICTBa M TMPAKTUUECKOE NPUMEHEHHUE: [BUTaTellb BHYTPEHHETO
Cropanusi, OITOBOI XOJOUIBHUK, KOHTUITOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEPruUM Tejla IPH COBEPUICHUH palbOThI: BBIJIET MPOOKH W3
OyTBUIKH TOJl JIEHCTBHEM C)KaToro BO3/yXa, HarpeBaHue 3(upa B JATyHHOH TpyOke myTéMm
TpeHus (BUICOIEMOHCTpAIu).

N3menenne BHyTpeHHEN 3HEpTUU (TeMIiepaTyphl) Teja Npu TeIionepeaaye.

OmnpIT M0 aguabaTHOMY PaCHIMPEHHIO BO3IyXa (OIBIT C BO3YIITHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTaTeIIsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOI'O JIBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenpHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue wu KoHAeHcamus. Mcmapenume wu  kumneHue. AOCOJTIOTHAS |
OTHOCHTEJIbHAs BIaKHOCTh BO31yXa. HacblmeHHslil nap. YaenbHas TemioTa napooOdpa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT JaBJICHUSL.

Teépnoe Teno. Kpucraimuyueckue u amopgHbie Tena. AHM30TPOIHUS CBOMCTB KPHUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenue u kpuctamnuzauus. Y aenpHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuuyeckue ycTpoWcTBa W MPAKTHUECKOE NPUMEHEHHUE: THIPOMETP U TCUXPOMETP,
KaJIOpUMETpP, TEXHOJIOTUM TIOJY4YeHHMs] COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

Crioco0bl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpalusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune 0OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znea 4. DiekTpoauHamMuka

Tema 1. Dnekmpocmamuka

Onexkrpu3anus Tel. ONEKTpUYECKUM 3apsal. JlBa BHIA DJJIEKTPUYECKUX  3apsizioB.
IIpoBOAHMKY, IUANEKTPUKH U MOJYIPOBOJIHUKH. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

Bs3aumoneiictBue 3apsnoB.  3akoH  Kynona. TodeuHslid  2EeKTpUYECKUH  3apsii.
Onexrpuueckoe mnozne. HanpsoxkéHHocTh snekTpuueckoro nois. [lpuHumn cynepno3unun
AIEKTPUYECKUX IT0JIeH. JINHNN HANPSyKEHHOCTU IEKTPUUECKOTO MOJIS.

PaGota cunm oanekrpocratmyeckoro mois. Ilorennuan. Pa3HocTh  NOTEHLMANOB.
[IpoBOAHMKY M TUAIEKTPUKHU B AIEKTPOCTATUYECKOM I0J1€. JAU3IeKTpUUECcKas IPOHULIAEMOCTb.

OnextpoémkocTb. KoHzmeHcaTop. DJEKTpOEMKOCTb IUIOCKOTO KOHAEHCATOpa. OJHEprus
3aps’KEHHOr0 KOHJIEHCATOopa.

TexHudeckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHUE: DJIEKTPOCKOII, JIIEKTPOMETD,
3JIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJIEHHE SIIEKTPONPUOOPOB, KOHJEHCATOp, KOMHWPOBAIbHBIN
anmnapar, CTpyHHBIH IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anMonencTere HadIEeKTPU30BAHHBIX TEL.



DNEKTPUUECKOE T10JI€ 3apSyKEHHBIX Tell.

[IpOoBOHUMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTUuecKas 3aluTa.

JIMBIEKTPUKH B JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTM IUIOCKOTO KOHJEHcAaropa OT IUIONIaJu IUIACTHH,
PACCTOSIHUSL MKy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [Tocmoannwiit 3nexkmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DOneKTpuYecKuil TOK. YCJIOBHSI CYLIECTBOBAHUS DJIEKTPUUECKOTO TOoKa. McTOUHMKM TOKa.
Cuna Toxka. [ToCTOSTHHBIN TOK.

Hanpsokenne. 3akon Oma a5 yyacTka IerH.

DneKTpUUYecKoe COIIPOTHUBIICHUE. VY nensHoe COTNPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—JIennia. MOIHOCTh IEKTPUYECKOTO TOKa.

DNeKTpOoABMKYIIas CUjla U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOW) deKTpruiecKkoi renu. KopoTkoe 3aMbIkaHueE.

DneKTpOHHasi IPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIICHHSI METAJIIOB
oT Temmeparypbl. CBEpXIpPOBOAUMOCTb.

DneKTpuYeCKnil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass U MPUMECHAsT MPOBOAUMOCTb MOJIYIPOBOTHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpaX M pacIjiaBax AJIEKTPOJHUTOB. DIJIEKTPOJIUTHUECKAS
JTUcconHaus. JIEKTPOIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MosHuS.
[Tna3zma.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, MCTOYHHMKHM TOKa, DJEKTPOHArpeBaTe/IbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
puOOpPbI, TEPMOMETP COIMPOTUBJICHUS, BAaKyyMHBIA IHOJ, TEPMHUCTOPHl U (HOTOPE3UCTOPHI,
MIOJIYIIPOBOJIHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHDKEHUS.

3aBUCUMOCTb COIPOTUBIICHUS] IWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAH
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMenanHoe coeIMHEHUE IPOBOJHUKOB.

[IpsiMmoe m3MepeHue >aeKTpoABMKYIIeH cuibl. KOpoTkoe 3aMblkaHHE TallbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3ps 1 IpOBOJIUMOCTh BO3IyXa.

OAHOCTOPOHHSISI MPOBOJAUMOCTD TMOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue HIEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA W €ro0  BHYTPEHHETO
CONPOTHUBIICHHUSL.



Habmoenue anmekrponusa.

MesxknpeaMeTHbIe CBS3H

Nzyuenue xypca ¢usuku 6azoBoro ypoBHsS B 10 Kimacce oCyIIeCTBISETCS € y4€TOM
COJZICP)KATENbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTWKH, OWOJIOTUH, XHMMHU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nouwamus, CBSI3aHHBIE C H3YYCHHEM METOJOB HAyYHOTO TTO3HAHHMS:
SBIICHHE, HAY4YHBIH (akT, Trumoresa, (usuyeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: penieHHMEe CUCTEMBbl YpaBHEHMH, JMHEHHas (QyHKuus, napadona,
runep0oiia, ux rpaduKu ¥ CBOHCTBA, TPUTOHOMETpUYeCKHe (QYHKINU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI W WX TMPOCKIHH Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocusn: mexanuueckoe NBUKEHHE B )KUBOU INpupoje, 1uddys3us, ocMOC, TEMI000MeEH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONEPEIAuH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SIBJICHUS B
YKUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsE Macca, TEIIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKHE
CBOWCTBA METAJIOB, DJIEKTPOIUTHIECKAS TUCCOITUAIINS, TaThbBaHUKA.

T'eoepaghus: BIaXXHOCTH BO3IIyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: ipeoOpa3oBaHne IBIKEHHUH C MCIIONIF30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKEe, TOJIINITHUKYN, WCIOJIh30BAHNE 3aKOHA COXPAHEHWS WMITYyJIbca B TEXHHUKE (pakeTa,
BOJOMET W Jpyrue), JABUTATelb BHYTPEHHETO CropaHus, TapoBas TypOWHA, OBITOBOU
XOJIOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOIMH TOTY4YEHUS! COBPEMEHHBIX MaTepHaoB, B TOM YHCIIE
HAaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMM,  D3JEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJICHHE
NIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEP, JJIEKTpOHArpeBaTeiabHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE IIPUOOPBI, T'aJIbBAHUKA.

11 KVIIACC

Pa3znea 4. DuekTpoauHamMuka

Tema 3. Maznummnoe none. I1eKmpoMaCHUMHAA UHOYKYUA

[TocTostHHbIE MarHWTHI. B3auMoOneicTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
BekTop maruuTtHOM nHAYKUMH. [[puHIMN Cynepno3uii MarHUTHBIX MosieH. JInHuM MarHuTHOM
nHayKuud. KapTuHa nTuHuN MarHUTHON MHAYKLMH MOJIS HOCTOSSHHBIX MarHUTOB.

MarnuTtHoOe Mosie IpPOBOAHUKA C TOKOM. KapTuHa JMHMNA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpoOBOIHUKOB C TOKOM.

Cuna AMnepa, €€ MOyJIb U HallPaBJICHUE.

Cuna JlopeHua, e€ MOAyJip W HampaBieHHe. JIBWKEHUE 3apsyKEHHOM 4YacTULbI B
OJTHOPOJHOM MarHuTHOM mnose. Pabota cuiel Jlopenia.

SIBneHue HIEKTPOMAarHUTHOM WHAYKUMH. [[OTOK BekTOpa MAarHUTHOM MHIYKLHH.
DNEeKTPOABMKYILAS CUJIa MHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHoM unaykuun dapazes.

BuxpeBoe anekTpuueckoe moje. DIEKTPOABMXKYIAs CWJIAa HWHIYKUUU B TNPOBOIJHHUKE,
JBUKYIIEMCS IOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM I1OJIE.

IIpasuiio Jlenna.

NHykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIMH. DIEKTPOABUKYIIAs CHJIa CAMOMHTYKIIUH.



OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNIEeKTPOMArHuTHOE TOJI€.

TexHnueckue ycTpoiicTBa W IPAKTUUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
AJIEKTPOMArHUThl, MEKTPOIBUTaTENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, UHAYKLIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOI0 IIyYKa MarHUTHBIM I10JIEM.

JIMHUM UHIYKIIUY MarHUTHOTO MOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

[HevictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHue ANEeKTPOMarHUTHOM MHIYKITHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD DJIEKTPOJABMKYIIEH CHIIBI MHAYKIMM OT CKOPOCTH HW3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHune caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3y4yeHre MarHUTHOTO MOJISt KaTYIIKH C TOKOM.

Wccnenoanue neiicTBUS NOCTOSSHHOIO MarHUTa Ha paMKy € TOKOM.

UccnenoBanue siBleHUs 371€KTPOMArHUTHON UHYKIIMH.

Paznea S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble KOae0anus

KonebGarenbnast cucrema. CBOOOIHBIE MeEXaHHYECKHME KoyieOaHUs. [apMOHHMUYECKHE
koneOanus. Ilepuwon, dwactora, ammumryna u  ¢asza konebanumit. [IpyXWHHBIH MasTHUK.
MareMaTtuuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuil. [IpeBpamenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

KonebGarenbuplii kKOHTYp. CBOOOJHBIC SJICKTPOMArHWTHBIC KOJICOAHUS B HJICATLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHHMYEeCKMMH H  DJICKTPOMArHUTHBIMU
koneOanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UCATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxarmImmx KoeOaHUSIX. BeIHYXJICHHbIE MEXaHUYCCKHUE KOJICOAHUS.
Pe3onanc. BeiHyk/I€HHBIE AIE€KTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOI'0 TOKA.
AMITITUTYTHOE U ICHCTBYIOIIEE 3HAUCHUE CUIIBI TOKA M HAMIPSHKCHHUS.

Tpanchopmarop. IlpousBoacTBo, mepemadya U MOTPEOJICHUE AIICKTPUYECCKOW SHEPIrHUH.
DKOJOTHYEeCKHEe PUCKU TpPU MPOU3BOJACTBE dyeKTpodHepruu. KynpTypa uCHOIB30BaHUSA
ANIEKTPOIHEPTHH B TIOBCEAHEBHOM JKH3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, IMHUU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanune nmapaMeTpoB KoyeOaTenbHON CUCTEMBI (IPYKUHHBIA UM MaTeMaTHUYeCKUN
MasITHUK).

Habmronenue 3atyxaronux KoaebaHu.

HccnenoBanue cBOWCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMmel - (3aBUCUMOCTH  CHJIBI  TOKa M HANPSOKEHHUsT OT BPEMEHH) Uit
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOpPA, KATYIIKHM WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb TUHUHU 3IEKTPOIIepEauH.

Yuenuueckuii osxcnepumenm, 1abopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHUM Tpy3a HA HUTU OT JUIMHBI HUTH U
Macchl Tpy3a.

UccnenoBanne mnepeMeHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60TIHbL

MexaHudeckue BOJIHBI, yCiioBHs pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JuHa BOdHBL [lomepeuHble W TPOJOJIbHBIE BOJHBL. MHTepdepeHuus u audpaxius
MEXaHWYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS M3JIy4Y€HHUS DJIEKTPOMArHUTHBIX BOJH. B3anMuas
opueHrtanus BekTopoB E, B, V B snexkrpomarautHOi BojHEe. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HUE, TMpeloMiieHne, moysipu3anus, audpaxius, wuatepdeperims. CKOpoCTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHEIX BOJH. [IpuMeHeHHE SJEKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Pagnonokanms.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue ycTpoilcTBa M MPaKTUUYECKOE MPUMEHEHHE: MY3bIKalbHbIE MHCTPYMEHTHI,
yIbTPa3BYKOBas TUArHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, PaJuoONpHUEMHHK, TEJIEBU30D,
anTeHHa, tenedon, CBY-meus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOJIOJIbHBIX BOJH.

KoneoGmromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenue oTpakeHus U MPeoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu u qudpakiiii MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenue CcBSI3M T'POMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOM M YacTOTOU
KOJIeOaHMiA.

HccnenoBanne  CBOWCTB  DIEKTPOMAarHUTHBIX  BOJH:  OTpPaXXeHHE, MPETOMIICHHE,
noJyispu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeitHOE paclipocTpaHEHHE CBETA B OJJHOPOAHOU Cpee.
JIyud cBera. TOYEUYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHue H300paKeHUH B IIOCKOM
3epkaie.

[Ipenomnenue cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. [lpenenbHbId yroja MOJHOIO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro cera. L[Ber.



CoOupatoniye W paccewBaromue JHUH3bL. ToHKas iuH3a. DOKYCHOE pAcCTOSIHHE U
ONTUYECKAs CHJia TOHKOW JIMH3BL. [locTpoeHre n300pakeHnii B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyra TOHKOU JIMH3BL. Y BEIUYCHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonroBas onrtuka. WHTepdepenius cBera. KorepeHTHbIE HWCTOYHHKH. Y CIIOBHS
HaOJIO/ICHUS] MAKCHIMYMOB 1 MUHUMYMOB B HHTEP(ECPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIIaBHBIX
MaKCHMYMOB TIpY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIIHOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHudeckue yCTpOWCTBAa M TPAKTUYECKOE NPUMEHEHWEe: OYKH, Jyma, QoToarrmapar,
MPOCKIIMOHHBIN ammapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPaKIMOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeiHOE pacmpocTpaHEHUE, OTpaKeHHEe W TpelomiieHHe cBeTta. OnTH4ecKue
pUOOPHI.

[TonHoe BHYTpeHHEE oTpaxkeHHe. Moienb CBETOBO/A.

HccnenoBanue CBONCTB M300paKeHUH B JIMH3AX.

Moaenun MEUKpPOCKOIIa, TeJIECKONa.

HaGmronenue nnrepdepeHium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tonyuenue criekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyuenue criekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB N300pakeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znen 6. OcHOBBI cieNNAJILHOH TEOPHUH OTHOCHUTEILHOCTH
['panuubl NMPUMEHUMOCTH KJIACCHMYECKOM MeXaHukH. [locTynaTel crenualbHOM TEOopuHu
OTHOCUTEJIbHOCTH: HHBApUAaHTHOCTh MOJIYJSI CKOPOCTM CBETa B BaKyyme, [PUHLUII
OTHOCUTEIBbHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMITYJIbC PEIATUBUCTCKON YACTHULIBI.
CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YAaCTULIBI. DHEPIUsl IOKOA.

Pa3nen 7. KBanroBas ¢pusuka
Tema 1. dnemenmol K6AHMO60U ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3Heprum (GOTOHA C €ro YaCTOTON. DHEPrUsl U UMITYJIbC
¢oroHa.
OtkpeiTue U uccienoBanue ¢orodpdexra. Omnbitel A. I. CroneroBa. 3aKOHbI
¢doroapdexra. YpaBHeHue DitHmTeHa a1 potorddexra. «KpacHas rpanuna» dporosdpdexra.
JNasnenue cera. OnbiTel [1. H. JIeOGenena.
XHUMHUUYECKOE IEHCTBUE CBETA.



TexHuuecKkue yCTPOHCTBA M MPAKTHUYECKOE MPUMEHEHHe: (OTOrIeMEeHT, (OTOIATUHK,
CONTHEYHas Oarapesi, CBETOHO/I.

Jlemoncmpayuu
DoT0o3PPeKT Ha YCTAHOBKE C IIMHKOBOH IIACTHHOM.
HccnenoBanue 3aKk0HOB BHELIHETO GOTOdIPPEKTA.
Ceeroauon.
Conneunas Gatapest.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OmbiTel Pesepdopna mo paccessHuro o -yactuil. Ilmanerapras
mozenb aroma. [loctynarel bopa. M3nyuenue u noriomenne GOTOHOB MpU MEpexoje aToMa ¢
OJIHOTO YpOBHSI BSHEpruuM Ha Apyroil. Buapl cnekrtpoB. CrekTp ypoBHEH BSHEpruum aroma
BOJIOPOAA.
BouniHoBBI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KopnyckyasipHO-BOTHOBOW Tyaiu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYeHHE.
TexHudeckue yCTpOMCTBA M NPAKTUYECKOE INPHUMEHEHHWE: CHEKTpPaJbHbIA aHaJIN3
(criekTpocKoI), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnens onsiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJIHBI J1a3epa.
Habmronenue nuHedvaTbIX CIeKTPOB U3JTyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol
Hab6nronenune nuHeHyaToro crexTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0KHOCTH CTPOEHHS  sjpa. OTtkpeiTHE
paauoaktuBHOCTH. OnbITH Pedepdopaa mo onpeneneHno coctaBa paaioakTUBHOTO H3IYYECHHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BivsHue paqnoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykmonnas mopenb siipa I'eitzenOepra—lBaHeHKoO.
3apsn siapa. MaccoBoe uucio siapa. M3otornsl.
Anbda-pacniaz. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. I'amma-u3iayueHue. 3akoH
PaaOaKTUBHOIO paciaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl sapa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrop. TepmosmepHsiii cuHTe3. IlpoOiaemMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTMYECKHUE ACTIEKTHI SIAEPHON YHEPTEeTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTtop1 HaOIOIEHUS 1 PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.
dyHaameHTalbHbIe B3aumoieiicTBus. EquHCTBO prsnueckoil KapTUHBI MHpa.

TexHuuyeckue ycTpolcTBa M MpaKTHUUECKOE MpPUMEHEHHWE: JA03MMETp, kamepa BuibcoHa,
SIEPHBIN peakTop, aToMHast bomoa.

Jemoncmpayuu

Cu€TYMK MOHM3UPYIOIIHUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTull (0 TOTOBBIM (oTorpadusim).



Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKHU

Oranbel  pa3BuTus acTpoHoMuu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3qn0r0 HebGa. Co3Be3nus, spKue 3BE3/Ib, IIIAHETHI, UX BUAUMOE IBI)KECHUE.

ConHeyHas cucreMa.

Connue. Conneuynass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CIEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJENI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOMU
nocienoBareabHoCcTH. BHyTpenHee crpoenune 3BE31. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXOXKICHUHU U 3BoJtoLnu CoslHLIA U 3BE3/1. DTanbl KU3HU 3BE3L.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u nemkenue Connua B ['anaktuke. Turb
rajlakTuk. PajmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ramakrtuk. Teopus
Bbonpmoro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenust HeBOOpYKEHHBIM IJ1a30M C UCIHOJIB30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpEeJIeNIEHUs TOJ0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Hab6mronenus B reneckon Jlynsl, mianet, Maeuroro Ilytwn.

Oo6o0maronee NnoBTOpeHne

Ponp ¢u3wku w acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMAIbHON |
THYECKON cdepax MesATeNbHOCTH 4YelOBEKa, poJiib W MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHON Hay4YHOM KapTHHE MHUPA, POJIb (PU3NUYECKOW Teopud B (POPMUPOBAHUU
MpeACTaBICHUHN 0 (U3NUECKON KapTHHE MUPA, MECTO (PM3UIECKON KapTHUHBI MHPaA B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHHI O IPUPO/IE.

MesxknpeaMeTHble CBSI3U

N3yyenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIsSETCS € Y4YETOM
COJIEPKATENbHBIX MEXKIIPEIMETHBIX CBS3€il C KypcamMH MaTeMaTuKH, OHOJIOTUH, XHUMHUH,
reorpauu ¥ TEXHOJIOTUH.

Meosicnpeomemnuvle nowsmus, CBS3aHHbIE C HM3YYEHHEM METOJIOB HAyYHOTO MO3HAHMUS:
SBJICHUE, HAy4yHbId (akT, rumores3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE, MOJEIb, H3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpHUYECKHE (PYHKIIHMU: CHHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIOKEHHE BEKTOPOB, MPOU3BOIHBIC 3JEMEHTAPHBIX (YHKIIHM,
MIPU3HAKU TT0JI00US TPEYTOJIBHUKOB, OIPEIEICHNE TUIOIIAIU TUIOCKUX (uryp u oobéma Ted.

buonocus: snekrpudeckue SBICHUS B XKUBOW MpUpOJE, KoleOaTenbHbIE JBUKEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MpUPOJE, NEHUCTBHE pPaJUallMM Ha KUBbBIE
OpraHU3MBI.

Xumusi: CTpOGHHE aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Ted,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKOMN perIETKY, CIIEKTPaIbHBIN aHaAu3.

l'eoepaghus: MarHUTHBIE TIONFOCA 3€MITH, 3aJIe)KH MarHUTHBIX PyI, (oTochEMKa 3eMHOI
MIOBEPXHOCTH, IIPEJCKA3aHNE 3EMJIIETPACEHUH.



Texnonozusn: TMHUMA HIEKTPOIEpENad, TEHEPATOP IMEPEMEHHOIO TOKA, DJICKTPOIABUIATEIIb,
WHAYKIMOHHAS TMeYb, pajap, paJAuONpUEMHHMK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meun,
MIPOEKIIMOHHBIN anmapar, BOJIOKOHHAS ONTHKA, COIHEYHAasi 6aTapesl.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBocnne ydeOHOro mpeamera «Du3uka» HA ypOBHE CPETHETO OOIIEr0 0Opa3oBaHUs
(6a30BBIi  YpOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHIKCHHE  CICAYIOIIMX  JINYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX 06pa3OBaTCJIBHBIX PE3YJIbTATOB.

JJUYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeamera «Du3nKa» IOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaONIUXCsI PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMii, TO3UTHUBHBIX BHYTPCHHHUX
yOKICHHUIH, COOTBETCTBYIONIUX TPAJAWIIMOHHBIM  IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M OMBITA JCSITSILHOCTH B MPOIECCE Peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHUSA:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMMO3WUIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

MIPUHATHE TPATUITUOHHBIX OOIICYETOBEUSCKUX TYMAaHUCTHYCCKHX M JEeMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HMHTEpECax TPakKIaHCKOTO OOIecTBa,
Y4acTBOBATh B CAMOYITPABJICHUH B 00pa30BaTeIbHON OpraHU3all1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTaMH B COOTBETCTBHH C HX
(GYHKIIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHTAPHOH M BOJIOHTEPCKOW JIEATCILHOCTH,

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTHh POCCUNCKOMN TPAXKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHXKCHHSIM pPOCCHHCKHX
Y4EHBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M IPUHUMATh OCO3HAHHBIC PEIICHUs, OPHEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI ¥ IICHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIJ[a B IOCTPOCHUE YCTOHYMBOTO OYIyIIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAsi 3CTETUKY HAYYHOT'O TBOPYECTBA, IPHUCYILETO
(bu3nvecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEC K pas3audHbiM cdepaM TpodhecCHOHATBHOM NEATENbHOCTH, B TOM UHUCIE
CBSA3aHHBIM C (DM3UKOW W TEXHHKOW, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymyiiei
npodeccuu U peanr3oBbIBATE COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO M CaM000pa3oBaHUIO B 001acTh (PU3UKU HA
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTh DKOJOTHYECKOW KYJIBTYPBl, OCO3HAHHE TII00ATBHOIO XapakTepa
AKOJIOTMUYECKUX MPOOIIeM;



IUIAHUPOBAHUE U OCYILUECTBJIEHUE ACHCTBUM B OKPYXKAIOUIEH CpPEIE HAa OCHOBE 3HAHMS
LeJIed yCTOMYUBOIO Pa3BUTHS YEII0OBEYECTBA;

pacIIMpeHHe OIbITa JAEATEIbHOCTU SKOJIOIMYECKON HAIpaBJIEHHOCTHM HAa OCHOBE
UMEIOIIUXCSI 3HAHHM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOI 0 MO3HAHUS:

Cc(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs PU3NYECCKON HAYKH,

OCO3HAHME IIEHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MPOILECCE M3YUYCHUS (HUZHUKU
OCYIIECTBJISATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITEIbHOCTh UHIMBUYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE e CTBHUS
ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENILHO (DOPMYITMPOBAaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh e&
BCECTOPOHHE;

OTIPECTIATH SN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JIOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaTeiBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHATM3a UMEIONUXCS MaTePHATbHBIX
1 HEMaTepUAITbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIBTATOB IIEIISIM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHHUPOBATh M BBIMOJHATH PAadOTy B YCIOBHSAX pPEAIbHOTO, BHUPTYaJILHOTO H
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HESHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTeabcKue AeidCTBHS.

BJIQJICTh HAyYHOW TEPMHHOJIOTHCH, KIIOYCBBIMHM TMOHATHAMH M METOJAaMHU (U3NICCKOU
HaYKH;

BJIQJICTh HaBBIKAMH y4COHO-HCCIICAOBATEIBCKON M IMPOCKTHOW JESATEILHOCTH B 00JIACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY MTOMCKY METOJIOB PEHICHUS 3a/1a4
(U3HYECKOT0 COJCpIKAHUS, MPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHMS;

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALUH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CUTyalUsX, B TOM YHUCIIC MpHU
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISATh TPUYMHHO-CIICJCTBEHHBIC CBSI3W M aKTYaJIM3MpPOBAaTh 3ajady, BBIJBUTATh
TUIOTEe3y € pelleHHs, HAXOAUTh AapryMEHThI Ui JO0Ka3aTelIbCTBA CBOUX YTBEPIKICHHIA,
3aJIaBaTh IapaMeTPbl U KPUTCPUH PEIICHHS,

aHAJM3UPOBATh IIOJIyUYCHHBIC B XOJC pCEIICHHS 3aJaud pPe3yJIbTaThl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POpPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B OOPa30BATEIBHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3yUEeHUU PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh )KU3HEACITETbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE TIOJXObI U PEIICHHS,

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



PaGora ¢ undopmanueii:

BJIQJICTh HaBBIKAMH IOJTyueHHs] MHPOpPMAuK (HU3UIECKOTO COJCPKAHUS U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IIOMCK, aHAlIM3, CUCTEMAaTU3alUI0 |
MHTEPIPETANIO HHPOPMALIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh UH(POPMALIHH;

HCIIOJIb30BAaTh CpeACTBAa HMH(OPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOIHMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3allMOHHBIX 3a/a4 C COOJIOJCHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKN O€301aCHOCTH, THTHEHBI, PeCypcocOepeKeHus], TPABOBBIX H
TUYECKHUX HOPM, HOPM HH(OPMALIMOHHON OE3011aCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COJACPKAHHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus: HHQopManMu U 1LENEeBOW ayJUTOpUH, BbIOMpas ONTHUMalbHYI (opmy
MIPE/ICTaBICHNS U BU3YyaIU3alUU.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBIISATH OOIIEHNE HAa ypOKaxX (DU3UKHU U BO BHE-YPOUHOU JIEATEIHLHOCTH;

paCHO3HaBaTB HpC]lHOCI)IJ'IKI/I KOH(l)J'II/IKTHLIX CI/ITyaHI/Iﬁ " CMArdarThb KOH(i)J'II/IKTI)I;

Pa3BEPHYTO W JIOTUYHO H3JIAaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON ¥ HHIUBUAYaIbHOU paOOTHI;

BBIOMpATh TEMATHKy U METOJIbl COBMECTHBIX NEHCTBHI C yuy€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJ0I'0 WIeHa KOJIEKTUBA;

NMPUHUMATh II€JIM COBMECTHOM JESATEIHHOCTH, OPTraHW30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTUKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUH, PACOPENENATh POJIM C Y4ETOM
MHEHHI Y4aCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOT0 yJacTHHKA KOMAaHJbI B OOIIUI pe3ybTaT
0 pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3WIMHW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYMMOCTH,

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUECKOE TIOBEACHHE B Pa3JIMUHBIX CHUTYyaIlUsIX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbI€ YHHBepPCcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTH U (hOPMYIHUPOBATH COOCTBEHHBIC 3a/1a4U;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH pPEUICHHUS Pacu€THBIX M KayeCTBEHHBIX 3aj]ad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHUN;
JIaBaTh OLEHKY HOBBIM CUTYAaIIMIM;
pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OLICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocobcTBOBaTh (DOPMHUPOBAHHIO M TPOSBICHUIO OSPYIUIUU B obnactu (puU3MKH,
MIOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.



CaMOKOHTPOJIb, SMOLIMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IBbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMU MMO3HABATEIHHON pe(ICKCUN KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
Y MBICJIUTEJIBHBIX MPOIECCOB, X PE3YyJIbTATOB U OCHOBAHUI;

WCIOJIL30BaTh MPUEMBI pe(DIICKCHU ISl OLICHKH CUTYAaIlUH, BEIOOpA BEPHOT'O PEIICHUS;

YMETh OIIEHUBATH PUCKHU U CBOCBPEMEHHO MIPUHUMATh PEIICHHS 110 UX CHIDKCHHIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATU3€ PE3YIbTAaTOB JCATEIbHOCTH;

MPUHUMATD €051, TOHMMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTAaTOB JEITCIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHUX HA OIIHUOKH.

B nporuiecce mocTiKeHUS IMUHOCTHBIX PE3yIbTaTOB OCBOCHUSI TIPOTPAMMBI 1O (PU3UKE IS
YPOBHS CpellHero o01iero oopa3oBaHusi y 0Oy4arOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJUICKT, TIPEANOIararomi copMUpPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIEr0 CIIOCOOHOCTh OHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJIETh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOM cpephl, OBITH YBEPEHHBIM B ce0e;

caMoperyJIMpoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CHOCOOHOCTH aJanTHPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHUSM U MPOSIBIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKJIIOYAIONIEH CTPEeMJICHHE K JIOCTIDKCHHIO IeId M YCIexy,
ONTUMHU3M, HHUIIMATHBHOCTH, YMEHHUE JICHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE NPYTHUX,
YUHUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

INPEAMETHBIE PE3YJIbTATbBI

K xonmy obyuenust B 10 ki1acce mpeaMeTHbie pe3ysibTaThl HA 0a30BOM YpOBHE JOJKHBI
OTpaxkaTb c(HOPMHUPOBAHHOCTH Y 00YUaIOLIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (GU3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH M TEXHOJOTUH, B MPAKTHUYECKOMN
NeSITEeNLHOCTHU JIIOZICIH;

YUUTBHIBATh TPaHUIBl MPUMEHEHUS H3YUYCHHBIX (UINYECKUX MOJIENel: MaTepuaibHast
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOJIENU
CTPOCHHS Ta30B, )KHIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3aaay;

pacmo3HaBaTh (QU3NYECKHe SIBICHUS (TIPOIECCH) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpPUM CTPOEHUS BEIIeCTBA W 3JIEKTPOJMHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE [BIKEHHE, CBOOOJHOE TMaJleHUE Tell,
JIBUKEHHE 10 OKPYXXHOCTH, HHEpIUs, B3auMojaeucTBue Ten, Auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 0O0bEMa Tel MpU HarpeBaHUU
(oxyaXkieHnn), TeTJIOBOE PaBHOBECHE, HCIIapeHHe, KOHACHCAIlUs, TNIaBIICHUE, KPUCTAIITU3allu,
KHUIIEHHE, BIAKHOCTh BO3/IyXa, MOBBIIICHHE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM



cocyze, CBsA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B HU30MpOIEcCax, 3JIEKTpU3aLus Tell,
B3aUMOJICHCTBUE 3apsAI0B;

OIMCHIBATH MEXAaHUYECKOE IBM)KEHUE, MCIONB3Ys (PU3MUECKUE BETMYMHBI: KOOpPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHME, Macca Tejla, CHJIa, UMITYJIbC Tejla, KHHETHYEeCKas
SHEPTHs, MOTEHIMAJbHAs JHEPrus, MEXaHWdecKas paboTa, MeXaHW4ecKas MOIIHOCTh; HpHU
ONMCAaHUU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJIb3YEMBIX BEIMYUH, HUX
0003HAYCHHS U JMHHUIIBI, HAXOAUTH (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUECKYIO BEIUYNHY
C ApyIruMH BEJIMYUHAMU,

ONMCHIBATh H3YYEHHBbIE TEIUIOBbIE CBOICTBA T€I M TEIUIOBBIE SBIICHUS, HUCIOJb3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIIeparypa, CpPEeAHss KHHETHYECKash OSHEPrus
XaOTUYECKOr0 JIBUYKEHHUS MOJIEKYJ, CPEIHEKBaJIpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHsISI SHEprusi, pabora rasza, Ko3(p(UIUEHT IMOJIE3HOr0 JAEHUCTBUS TEIJIOBOTIO
JBUTATENS; IPU ONMUCAHUY NMPABUIBHO TPAKTOBATH (PU3NUECKUI CMBICI UCIIOJIb3YEMBIX BEJIUUMH,
uxX O0003HAYeHUs M EIUHMIIBI, HAaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEITMYHMHY C IPYTUMH BEIUIMHAM;

ONMCHIBATh U3YUYEHHBIE 3JIEKTPUUECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SIBJICHUS
(mporiecchl), UCMONB3Ysl (PU3MUYECKUE BEIMYMHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOoe MoJe,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAN, pa3HOCTh MOTEHLHUAJOB; MpPU ONHUCAHUU MPABUIBHO
TPakTOBaThb (U3NYECKUH CMBICT HCHOJIb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHULBL;
yKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIHMUUHY C IPYTMMH BETUYMHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOb3Yys (U3NYECKHE 3aKOHBI U
MPUHIUIBL: 3aKoH BceMupHoro Tarotenus, |, Il u |1l 3akonsr HeroToHa, 3aK0oH coXpaHEHHs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCA, TPUHLIUI CYNEPHO3ULINN CUJI, TTPUHLIUIT
paBHOMpPABUS WHEPLHUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEAHEN KHHETUYECKOW HHEPruM TEIJIOBOIO JBIM)KECHUS
MOJICKYJI ¢ aOCONIOTHOM TeMIepaTypoi, MEpBbId 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOro 3apsja, 3akoH KyioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTUYECKOE BHIPAYKEHUE U YCIOBUS (TPaHUILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIIBI ICHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3nuyaTth yCcIOBUS UX O€30MaCHOT0 UCIOIb30BAHUS B IOBCEAHEBHON KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3UYECKHX SIBIICHUII M MPOLIECCOB C
UCIIOJIb30BAHMEM  NPSIMBIX W KOCBEHHBIX H3MEpEHUH, TMpu d3TOM  (HOpMYIUpOBATH
npobiieMy/3amady M TUIOTE3y Y4YEOHOrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEI0KEHHOTO 000PYI0BaHMSI, TPOBOAUTD OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh NPSAMbIE U KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEJIUYUH, MPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaTh WM3BECTHBIE METOIbI OICHKHU
MOTPEIIHOCTEHN U3MEpPEHU;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (GU3MYECKUMHU BEIMYMHAMU C HCIIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MpPH 3TOM KOHCTPYMPOBaTh YCTaHOBKY, (HUKCHPOBATH pE3yJbTaThl
MOJYYEHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYUH B BUJAE TaOiMIl U rpaduKOB, /J€1aTh BHIBOJbI
10 pe3ybTaTaM UCCIIEJOBAHMS;

coOmofaTh MpaBuia O€30MacHOrO TpPyAa NpU TNPOBEICHUM HCCIEAOBAaHMM B paMKax
yu4eOHOro SKCHEpUMEHTa, Y4eOHO-MCCIeN0OBaTeIbCKOW M MPOEKTHOW JAEATENIBHOCTH C
HCIOJIb30BAHUEM MU3MEPUTEIBHBIX YCTPOHCTB U 1a00paTOpHOro 000pyI0BAHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nveckre 3aKOHbI U MPUHLUIIBIL, HA OCHOBE aHAJN3a YCIIOBHS 33Ja4dl BHIOUPATh (PU3HUUECKYIO



MOJIeNIb, BBIIENATH (DU3UYECKHE BEIMYUHBI U (QOPMYINbI, HEOOXOAMMBbIE IS €€ pelICHHUs,

MIPOBOJIUTH PACUETHI M OLICHUBAThH PEAIbHOCTD MOIY4YEHHOT0 3HAYCHUS (PU3NUECKON BEITMUUHBI;
pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LEMIOUYKY

paccykKJIeHHU ¢ ONOpON Ha N3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SIBIICHHS,

WCIOJB30BaTh TPH pEIICHHH Y4eOHBIX 3aJad COBPEMEHHbIE HH(POPMALMOHHBIC
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs] y4eOHOU u
HAYYHO-TIONYJISIPHOW WH(POPMALMHU, MOJYYCHHOM W3 PAa3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIYYaeMyt0 HH(OPMALINIO;

MIPUBOJIUTH IPUMEPHI BKJIAJA POCCUNUCKUX U 3apyOeikHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, O0OBSICHEHHUE MTPOIIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TEOPETHUYECKHE 3HaHWs MO (U3MKE B TOBCEJHEBHOW IKU3HU IS
oOecrieueHus: 6€30MaCHOCTH MPHU OOpAILEHUH C TPUOOpaMU U TEXHUYECKUMH YCTPOICTBaMH, JJIst
COXPAHEHUS 3/I0pPOBbs U COONIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEJCHUSI B OKPYIKaIOIEeH Cpeie;

paboTaTh B IpyMIe C BHIITOJHEHUEM PA3IMYHBIX COLMAIbHBIX pOJIEH, IUTAHUPOBATh PaboTy
IpyNIbl, palUOHATIBHO pacHpeneNsaTh OOf3aHHOCTH U IJIAHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYyalUsX, aJ€KBAaTHO OIIEHMBATh BKJIaJ KaXIOr0 W3 YYaCTHUKOB IPYMIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy obydenust B 11 kiiacce mpenMeTHble pe3ysbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTb chOPMHUPOBAHHOCTH Y 00yUYaIOLIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHHWKH M TE€XHOJIOTHM, B NMPAKTUYECKON
NEeATeNbHOCTH JIFOJIEH, LIEJIOCTHOCTh U €UHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBaTh TPAHMIBl IPUMEHEHUS HW3YYEHHBIX (QU3UUECKUX MOJETIEeH: TOUYSUHBIH
NIEKTPUUYECKUH 3apsil, Jyd CBeTa, TOYCUHBIM HCTOYHUK CBeTa, fAJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/Ipa IIPH PELICHUN (GU3NYECKUX 3a]1a4;

pacro3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCH) M OOBACHATh MX HAa OCHOBE 3aKOHOB
NIEKTPOAVHAMUKU U KBAaHTOBOW (DU3MKH: 3JIEKTpUYecKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JEHWCTBUS TOKA, B3aMMOJAEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKUUS, ACWCTBUE MAarHUTHOIO II0JI1 HA IPOBOJHUK C TOKOM M JBWXKYILMHCS 3apsn,
3JIEKTPOMAarHUTHBIE KOJICOAHUS U BOJIHBI, IPSAMOJIMHEHHOE PAacIpOCTpaHEHUE CBETa, OTPAKEHUE,
pejgoMieHue, HHTepdepeHuus, Audpakuus W MNOJIApU3aLUs CBETa, AUCIEpCUs CBeTa,
dhotoanexrpudeckuii 3¢pdexT (poroaddekr), cBeToBOE NaBieHHEe, BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa aToOMa BOJIOPO/1a, €CTECTBEHHAs U UCKYCCTBEHHAs PalHOAKTUBHOCTb;

OIMCBIBATh M3YYECHHBIE CBOMCTBA BEIECTBA (3JIEKTPUYECKUE, MAarHUTHbBIE, ONTHYECKUE,
JIEKTPUYECKYI0 IMPOBOJUMOCTb PA3JIMYHBIX CPEl) U 3JIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI),
UCHONb3ysd (U3NYECKUE BEJIMYMHBL: 3UIEKTPUUYECKUH 3apsijl, cuja TOKa, JIIEKTPUYECKOe
HanpsHKeHHe, IEKTPUIECKOEe COIPOTUBIICHUE, PA3HOCTh OTEHIMAJIOB, JIEKTPOABUKYIIas CUia,
paboTa TOKa, MHIYKIMsS MarHUTHOro Mmouisd, cwia Ammepa, cwia JlopeHna, MHIYKTHUBHOCTb
KaTYyIIKW, SHEPrUsl 3JIEKTPUUYECKOr0 M MAarHUTHOIO MOJeH, MepHoj]] W 4YacToTa KosneOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3aps] M CHJla TOKa B IMpoIlecce FapMOHUYECKHX JIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYeCKas CWia JIMH3bI, MPHU ONHCAHUU HPaBUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICIT HCIOJIb3YEMbIX BEIUYMH, MX OOO3HAYEHUS U EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C IPYTHMHU BEIMYUHAMM;

OINMCHIBATH M3YYCHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIONB3YS (pusnyeckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, AJMHA BOJHBI M 4acTOTa CBETa, DHEPIUS U
uMIyJiabC (OTOHA, TMEepUOJ TMOoJypacrlajga, SHEPIrus CBSA3M AaTOMHBIX S7ep, NMPH OMHCAHUM



MPaBWIBHO TPAKTOBATh (DM3MUECKUN CMBICT HCIOIB3yEMBIX BEIUYMH, HX OOO3HAYCHUS U
€IMHUILIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONIUE TAHHYIO (DU3MYECKYIO BEIHYMHY C JAPYTUMU
BEITMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NICCKON BEITMYMHBI;

aHAIM3UPOBATh (PU3UYECKUE TMPOIECCHl W SIBICHUS, UCTONB3Yys (DU3UYECKUE 3aKOHBI U
npuHUUIbE:: 3akoH Owma, 3aKOHBl TMOCIEAOBATENIBHOTO U MMapaUIETbHOTO  COSAMHEHUS
MPOBOJHUKOB, 3aKkoH JDkoyns—JleHna, 3akOH JJIEKTPOMAarHUTHOW  HHAYKIMH, 33aKOH
MPSIMOJIMHENHOTO PACIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHHS
CBETa, ypaBHeHWE OUWHMITEHHA Ui (OoTOdPdeKTa, 3aKOH COXPAHCHHS DJHEPIHH, 3aKOH
COXpaHEHUsT HMIYJIbCa, 3aKOH COXPAHEHMS DIEKTPUUYECKOTrO 3apsifa, 3aKOH COXPaHCHUS
MacCOBOI'0 4HCJa, MOCTynarhl bopa, 3aKOH pajMOAaKTHBHOTO pacmnaja, Mpu ATOM pas3jinyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOE BBIPAKEHUE M YCIOBHS (TPaHMIIBI,
o0nacTi) IPUMEHUMOCTH;

OTIPEJIENATh HAINpaBJIEHWE BEKTOpa WHAYKIIMM MarHUTHOTO TIOJISI TIPOBOJHUKA C TOKOM,
cwibl Amriepa u cuisl JIopeHna;

CTPOUTDH U OMTUCBHIBATH U300pAKEHHE, CO3/ITaBAEMOE TIIIOCKUM 3€pKaJIOM, TOHKOH JIMH3011;

BBITIOJTHATh IKCIMEPUMEHTHI MO HCCIAEAOBAHUIO (U3MYECKUX SIBJICHUH M TMPOIECCOB C
WCTIONb30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEpPEHWH: TIpu d3ToM  (HOpMyIupoBaTh
npobnemy/3aady M THUINOTE3y yYeOHOTO OKCIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
MPEIOKEHHOTO 000PYI0OBAHHUS, TPOBOIUTH OMBIT U (DOPMYJIUPOBATH BBIBOJIBI;

OCYIIECTBIISATh TPSIMbIE W KOCBEHHBIE WM3MEPEHHs (U3MUECKHX BEJIWYWH, TPU OTOM
BBIOMpATh ONTHUMAIBHBIA CIIOCOO M3MEPEHUS] W WCIOJIB30BaTh W3BECTHBIE METONBI OIICHKH
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3UYECKHUX BETMYHMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHHIA:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOTYYEHHOH 3aBUCHUMOCTH
¢buznyecKkux BEJWYMH B BHUAE TaOMUIl M TpaQuUKOB, JAenaTh BBIBOABI IO pe3yJibTaTaM
HCCIIEIOBAHMUS;

coOmonaThk MpaBuiIa 0€30MacHOro Tpyda IMpU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEIIbCKOW W IPOEKTHOM  JIESTENBHOCTH C
HCIOJIb30BAHUEM U3MEPHUTENbHBIX YCTPONUCTB U JIaOPaTOPHOr0 000PYAOBAHNUS;

pemiatb pacu€THble 3aJa4ydl C SBHO 33JaHHOM (U3UYECKOM MOJENbI0, HCIOJIb3Ys
(uznueckue 3aKOHbI U MPUHIUIBI, HA OCHOBE aHAIM3a YCIIOBUS 33a4d BHIOUPATh (U3NYECKYIO
MOJI€Tb, BBIACIATH (M3UUYECKUE BEIUYMHBI U (OpPMYIbI, HEOOXOAUMBIE i €€ pelleHus,
MIPOBOJUTH PACUYETHI U OLICHUBATh PEAIbHOCTH IMOTYYEHHOTO 3HAaYeHUS (PU3NUYECKON BEIHUMHBI,

pelaTh KaueCTBEHHBIC 3aJauyd: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO IEMOYKY
paccyXAeHUI ¢ OMOPON Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SBIICHUS;

WCIIONIb30BaTh MpPH pEIIEHWH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(OpPMAIMOHHBIC
TEXHOJIOTUU ISl TOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETALMU WU MPEACTABICHUS y4eOHOW U
HAyYHO-TIONYJSPHOH WHGOpPMAIK, MOJYYSHHONM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJTYyYaeMyt0 HH(OPMAIIUIO;

OOBSCHATH MIPUHIIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUYECKHUX YCTPOWCTB, pa3inyaTh
yCIIOBUS UX 0€30MaCHOTO UCTOIb30BaHUS B IIOBCEAHEBHOM JKU3HU;

MPUBOJIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPY>KAIOIIEro MHUpa, B Pa3BUTHE TEXHUKU M TEXHOJIOTUI;

WCIONIb30BaTh TEOPETHUYECKHE 3HaHWs MO (U3UKE B TOBCETHEBHOW KU3HU IS
obecrieueHuns: 6e30MaCHOCTH MpU 00paIlleHnu ¢ MPHOOPaMU U TEXHUIECKUMU YCTPOUCTBAMHU, TS
COXPaHEHUS 3I0POBbS U COONIOICHHUSI HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloIIel cpeie;



paboTaTh B IpymIie ¢ BHITOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, MIIaHUPOBATh paboTy
IpyNIbl, palUOHAJIbHO PpACHOpPElesATh OOA3aHHOCTM W IUIAHUPOBATh JESITEIBHOCTH B
HECTaHJAPTHBIX CUTyalUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KAKJIOTO M3 YYAaCTHUKOB I'PYIIIbI B
pelIeHnEe pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
DJIeKTPOHHBIE
HaumenoBanue
Ne (uudpoBbie)
Pa31eioB U TeM OcHoBHBIE BH/IBI 1eSITEJIHHOCTH LlesieBbIe OpHEHTHPBI PE3yIbTATOB
n/n OcHoOBHOe coaepxanne o0pa3oBaTe/bHbIE
MPOTrpaMMbl o0y4aroumxcs BOCTIMTAHUSI
pecypcsl
Paznen 1. DUSUKA U METO/AbI HAYUHOI'O ITIO3HAHMUSI (2 )
®dusuka - Hayka o0 IpUpoJE. Beipaskaronmii [TIO3HABATEIbHBIE
HaquLIe METOAbI ITO3HAHUS I/I3yquHe Hay4HBIX HHTEPECChI B PasHbIX MPEAMETHBIX
OKPY’KaroIlero Mupa. (3MITUPUYECCKUX M TEOPCTUUCCKUX ) 005acTsx ¢ y4éTom
Ponp  skcmepumeHTa M | METOJIOB IO3HAHMS OKPYIKAIOLIEro WHUBUly IbHBIX HUHTEPECOB,
TEOpUn B rpolecce | Mupa. CIIOCOOHOCTEH, JOCTIKCHUH.
MIO3HaHUSA npupoasl. | OOcyxneHne rpaHuI] JleMoHCTpHpYyOmMit HaBBIKH
OkcnepuMeHT B (U3HKE. | MPUMEHHUMOCTH ¢busnueckux HaAOJIONICHNH,  HakoruieHus  (HaKToB,
MopenupoBaHue 3aKOHOB U TEOPUIl. OCMBICJICHHS OIIbITA B
¢usnueckux  sBneHuidt u | PaGora B Tpymme Mo MOArOTOBKE €CTECTBEHHOHAaY4YHON Y T'yMaHUTapHON
®du3nKa 1 METOBI TIPOIECCOB. Hayunple | KOPOTKHX COOOIIEHHA O PO H bubnmuoreka [IOK | o0macTsx mo3HaHus1, UCCIEIOBATEIBCKOM
1.1 HAYYHOTO TO3HAHHUS THITOTE3BL. dusnueckue | Mecte (GU3MKKM B Hayke W B | https://m.edsoo.ru/7 | mesitensHOCTH.
(2 9) 3aKOHBI U TEOPHUH. | paHUIBI | MPAKTHUECKOM JIeATETIbHOCTH fA1bf72
NIPUMEHUMOCTH JIIOAEHN.
¢dusmuecKux 3aKOHOB. | JleMOHCTpalsi aHAJIOTOBBIX |
[IpuHIMO COOTBETCTBUS. 1r(pOBBIX HN3MEPHUTEIBHBIX
Ponp m mecto ¢m3uku B | mpuOOpoB, KOMITBIOTEPHBIX
(dhopmMupoBaHUT JATIUKOB.
COBPEMEHHOMN HaygHo#t | OCBOEHHE OCHOBHBIX IPHEMOB
KapTHHBI MHDa, B | paboThI ¢ (ppoBOii TabopaTopuei
MIPaKTHYECKOH o pu3HKe
NEeATEILHOCTH JII0AEH
Paznen 2. MEXAHUKA (18 )
21 K 5 Mexanuueckoe naBuxkeHue. | IlpoBenenue JKCIEPUMEHTA! But6mioreka ITOK Bripaxarommii MO03HaBaTEIbLHEIC
' nnematuica (5 1) OTHOCHTENBHOCTh H3y4YeHHE HepaBHOMepHOro |  https://m.edsoo.ru/7 | unTepechl B  pasHBIX  IIPEAMETHBIX



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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MCXAaHHUYCCKOTO JBHWIXCHUSI.

Cucrtema OTCYETa.
TpaexTopusi.

Ilepemenienue, CKOPOCTh
(cpemnsis CKOPOCTb,

MIHOBEHHass CKOpPOCTb) U
YCKOpPEHHE  MaTepHasIbHOM
TOYKH, UX MPOEKIUH HA OCH
CUCTEMBI KOOpAMHAT.
CrnoxeHue mepeMelleHui U
CJIO’KEHUE CKOPOCTEH.
PaBHOMepHOE 51
PaBHOYCKOpPEHHOE
IIPSAMOJIMHENHOE JBUXKECHHUE.

I'paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH,
YCKOPEHHS, yTH u
nepeMeleHHsI

MaTepUaJbHOW TOYKH  OT

BpPEMEHH.
CBoboaHoe MajJeHue.
Yckopenue cBOOOIHOTO
TIaJIeHUsL.

KpuBonuneiiHOe IBUKEHHE.
[BukeHre  MaTepHaIbHOU
TOYKA TIO OKPYXHOCTH C
MOCTOSIHHOM 1O  MOIYJIIO

CKOPOCTBIO. VYrnoBas
CKOPOCTb, JIMHENHAs
CKOPOCTb. Ilepuon u
gacrora oOpareHusl.
LlentpocTpemurensHOE

yckopenue.  TexuHuueckue
YCTPOMCTBA U MPAKTUYECKOE
MpUMEHEHHE:  CIIHJOMET,
JBIDKCHUE CHapA/I0B,

JABUIKCHUA C LCJIbIO ONPCACTICHUSA

MTHOBEHHOM CKOpPOCTH,;
HCCIIEIOBaHNE COOTHOIIIEHUS
MEXIy IyTsIMH, NPOHJCHHBIMU
TEJIOM  3a  TIOCIEeIOBaTeIbHbIE

paBHbIE TPOMEKYTKH BPEMEHU MPU
PaBHOYCKOPEHHOM  JIBMIKEHUU C
HayaJIbHOM  CKOpPOCTHIO, PaBHOM
HYJIIO; W3y4YeHHe JIBUOKCHHUS

mapvka B BSI3KOU KUIKOCTH,

U3yuYeHne JIBUKEHHS Tena,
Opo1IeHHOT O TOPU30HTAIBHO.
OObsicCHEHHE OCHOBHBIX
MPUHIIMIIOB IENCTBUS

TEXHUYECKUX YCTPOMCTB, TaKuX
Kak: CIHJIOMETp, LENHbIE U
peMEHHBIE Mepefadn IBIKCHUS; U
YCJIOBUH ux
UCIIOJIb30BaHKUsI B IIOBCEIHEBHOM

0e30I1macHoro

HKHU3HU.
Pewenue pacuéTHbIX 3a7a4 ¢ SBHO
3alaHHON (PU3MYECKOi MOAEIBIO ¢
UCIIOJIb30BaHHEM OCHOBHBIX
(hopMyI KHHEMATHKH.

Iloctpoenne u aHamm3 TpaduKoOB
3aBUCHMOCTEH  KMHEMAaTHYECKHX

BCIIMYMH oT BPEMEHHN JJIA

PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO
MPSIMOJTUHEHHOTO JABUKEHHSL.
Pacnio3naBanme (u3naeckux
SIBICHUH B y4eOHBIX OMbBITAX H
OKpYXKaromen JKH3HU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJTUHEHHOE JIBIIKCHUE,
CBOOOTHOE TajicHue Tel,

f41bf72

o0macTsx ¢ yuéTtom

WHIMBUTy ATIbHBIX WHTEPECOB,
CIIOCOOHOCTEMH, TOCTHKEHMIA.

JleMoHCTpHpYIOIIMI HaBBIKA
HaOJIONICHNH,  HaKoIUIeHHsT  (haKToB,

OCMBICJICHHSI OTIBITA B
€CTEeCTBEHHOHAYYHOH U I'yMaHHUTapHOU
o0nacTaX MO3HAHUS, UCCIIE0BATENbCKOI
JIESITENBHOCTH.
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IEIMHEIE u
nepeaavu

peMEHHBIE

JABHKXCHUC 10 OKPY’KHOCTH.

Onucanue MCXaHHUYCCKOI'O
JABHKXCHU S C HCIIOJIb30BAHUCM
(1)I/ISI/I‘IeCKI/IX BCJIIMYUH!

KOOpJMHATA, IMyTh, NEpeMElICHHE,
CKOpOCTh, ycKopeHue. Pabora B
rpynnax nOpd  IUIAHWPOBAaHUH,
NPOBEJICHUM W  HMHTEpIpeTalnu

pPE3YJIbTAaTOB ONBITOB W aHAJIU3C

2.2

Junamuka (7 9)

JIOTIOJIHUTEIIbHBIX HUCTOYHUKOB
MH(pOPMALIHH 110 TEME
IIpuniun otHocuTensHOCTH | CpaBHEHHE Mmacc OpHUEHTHPOBAHHBI B JEATEIBHOCTH Ha
I'anmunes. IlepBbld  3aKOH | B3aMMOJEHCTBYIOLIUX TEIL. Hay4HbIE 3HaHUS O IPUPOJIE U OOLIECTBE,
Herorona. MHepuuanbHble | M3ydyeHue  3aBUCMMOCTU  CHIIBI B3aUMOCBS3X YEJIOBEKA C MPUPOIHON U
cuctembl orcuéra. Macca | ynpyroctu oT nedopmaryu; COLIMAJIBHOM Cpeion.
tena.  Cuma.  IlpuHOMO | CpaBHEHHE CWJI TPEHHS IIOKOS,

cynepno3uuuu cui. Bropoi
3aKOH Herorona UL
MaTepuaJbHON TOYKH.
Tpetuii 3akoH HproToHa 11

MaT€pUaJIbHBIX TOYCK. 3aKkoH

BCEMHUPHOTO TATOTEHHUS.
Cunma Toxectn. llepBas
KOCMUYECKasi CKOPOCTb.
Cunma ympyroctu.  3aKoH
I'yka. Bec tena.

Tpenune. Buppl  TpeHus
(TIoxos, CKOJIBKEHUS,
KadeHws).

Cuna TPEHHUS. Cyxoe
TPEHHE.

Cuna TpeHUs! CKOJNBXEHHS U
cuia TpEeHUS TIOKOSL.
Koadpdpumment TpEHHsL.

Cuna COIIPOTUBJICHUA TIPH
JBHXKCHHUHN TCJIa B XXUJIKOCTH

KaUeHHUS U CKOJIbKECHHS.
OOBbsicCHEHHE HEBECOMOCTH.

[IpoBenenue 9KCIICPUMEHTA:
HCCIIEIOBAaHUE 3aBUCUMOCTH  CHJI
YIPYTOCTH,
MpYXUHE U pe3NHOBOM 00pasle, OT
ux nedopmarum; U3y4YeHUE
IBIDKEHHs Opycka IO HaKJIOHHON

BO3HHUKAIOIIUX B

IJIOCKOCTH; UCCIIEIOBAaHHUE YCIOBHIA
paBHOBeCHS
HMMEIOIIETO OCh BPAIICHUSL.

OOBsACHEHHE 0COOCHHOCTEH

TBEPIOTO Tena,

PaBHOMEPHOTO u
PaBHOYCKOPEHHOTO

MPSIMOJTHHEHHOTO JIBUKEHMS,
CcBOOOJIHOTO HaJeHus Tel,

JABHKCHUA  II0
OCHOBEC 3aKOHOB HBIOTOHa, 3aKOHa

OKPYXHOCTH Ha

BCEMHUPHOTO TATOTCHUSI.
OOBsICHEHHE OCHOBHBIX MPHHITATIOB

bubmoreka [TOK
https://m.edsoo.ru/7

f41bf72
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WM Tase.
IMoctynarensHoe u
BpamaTteibHoe  JIBHKEHHE
a0COMIOTHO TBEPJIOTO TEA.

MowmeHT CHJIBI
OTHOCHUTEJIBHO ocu
BpamieHus. Ilinedo  cuibL
VYcnoBus paBHOBECHS
TBEPIOTO Tena.

TexHuueckue ycTpoilcTBa U
MPaKTUYECKOE NPHUMEHEHHE:
TOIIIUITHUKH, JIBIDKEHUE

HCKYCCTBEHHBIX CITYTHUKOB

NEHCTBUS TOMUIMITHUKOB M WX
MIPAKTHYECKOTO MTPUMEHEHHSI.
OObsicHeHHE JIBYDKCHUS
MCKYCCTBEHHBIX CITyTHUKOB.
Perenre pacy€THBIX 3a/1a4 C SIBHO
3aIaHHON (DU3UYECKOH MOJCIBIO C
UCIIOJIL30BaHHEM OCHOBHBIX
3aKOHOB H ()OPMYJT TMHAMHKH.
Pacno3naBanue ¢busnuecKux
SBIICHUA B YYEeOHBIX OINBITAX W
OKpY Karolen
B3aUMOJEUCTBHE  TeEJl.

JKU3HU: HHepILI/IH,
Ananus
(hM3UYECKHX TIPOLIECCOB M SIBJICHHUI
C HCIIOJIb30BAaHWEM 3aKOHOB H
l'[pI/IHHI/Il'[OBI 3aKOH

I u III 3akoHBI

BCEMUPHOTO
TaroteHus, I,
HrioTOHA, IpUHIMIT CYTIEPIO3UINN
CWJI, TPHUHIHUI PaBHOIPABHOCTU
HMHEPIHAIBHBIX CHCTEM OTCUETa

2.3

3aKOHBI COXpaHEHUS
B MexaHuKke (6 1)

Nmnynse MaTepHaAJIbHOU
TOukH  (Tema),  CHCTEMBI
MaTepHalbHBIX TOYEK.
Nmnynse CHUJIBI u
W3MEHEHHE HMITyJIbca Tea.
3aKoH COXpaHCHUS
HUMITYJIbCA. PeaktuBHOE
nBxenne. Pabora CHIIBL
MoruHocTh CHUJIBL
Kunetnueckas SHEPrust
MaTepUaIbHON TOYKH.
Teopema 00 W3MEHEHUH

KUHETHUYECKON HEPIUU.
IloTteHnmaneHas SHEPrUs.
IloreHnmaneHas SHEPIUs
ynpyro nedopMHpOBaHHOMH

npyxusbl. [loTeHnmansHas

IIpoBenenue JKCIIEpUMEHTA:
U3yYeHHEe abCOIIOTHO HEYIPYIoro
ynapa c IIOMOIIBIO JBYX

OJMHAKOBBIX HUTSHBIX MAasSTHUKOB;
HCCIIeIOBAaHNE CBS3U pabOTHI CHIIBI
C U3MCHEGHHEM  MEXaHHYEeCKOU
SHEPrMH Tela Ha  IMpHMEpe
paCTSDKEHHS PE3SHHOBOTO JKTyTa.

Orenka

OTHOCHTCJIBHBIX

a0COIIOTHBIX u
MOTPELIHOCTEN
M3MEpEeHUH (PU3MYECKUX BEINIMH.
Pemenne pacu€tHbIX 3a7a4 C SBHO
3a/1aHHON (PM3UYECKON MOMIEIBIO C
HCIOJIE30BaHUEM OCHOBHBIX
3aKOHOB W (HOpMyJT AWHAMHUKHA H
3aKOHOB COXPaHEHHUS.

Pemienne kadecTBEHHBIX 3aJay C

but6mioreka ITOK
https://m.edsoo.ru/7
f41bf72

PasBuBaromuii HaBBIKM HCIIOJIb30BaHUS
Ppa3IMYHBIX CpencTB MMO3HAHUS,
HAaKOIUICHUS 3HAHUKA O MHpE (S3BIKOBAs,
YUTaTENbCKas KyJIbTypa, NeSTeIHOCTh B
nH(OPMALIMOHHOM, ITI(PPOBOIL cpene).
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SHeprusi  Tela  BOJIM3HM
TIOBEPXHOCTH 3eMiu.
[NorenumansHbIe u
HEMOTEHIMaJIbHbIE  CHJIBL
Cas3p paboTsI
HEMOTEeHIMANBHBIX CHI  C
WU3MEHEHHEM MeXaHU4eCKON
SHEPTUM  CHCTEMBI  TeJl.
3aKkoH COXpaHEeHHUS

MEXaHUYECKON IHEPIUU.
Yopyrue u  Heymnpyrue
CTOJIKHOBEHHUSI.

TexHuueckue ycTpoicTBa H
IIPAKTUYECKOE NPUMEHEHHE:
BOJOMET, KOIeEp,
IIPY>KUHHBIN

ABUXKXCHHUE PAKET

MHUCTOJIET,

0H0p017[ Ha H3Y4YCHHLBIC B pasaciic

«MexaHHKa 3aKOHBI,
3aKOHOMEpPHOCTH U  (pusmueckue
SIBJICHHSL.

Onwucanne MEXaHUYEeCKOTO
JIBHXKECHHS C  HCIOJI30BaHUEM
(bU3MYECKUX  BEJMYHH: HMITYJIBC
Tena,  KUHETHYeCKash  DHEpTHs,
MOTeHIUANTbHAS SHEprus,
MEXaHUJeCcKas paborta,

MEXaHH4YecKass MOIIHOCTh. AHaJM3
(hM3UYECKHX TIPOLIECCOB M SIBICHHUI
c HCII0JIb30BaHUEM 3aKOHA
COXpaHEHUs MEXaHUYEeCKON

OHEPruu, 3aKOHa COXpaHCHUA

umityjabca. OOBSCHEHHE OCHOBHBIX

MPUHLUIIOB JeNCTBUS u
MPaKTHYECKOTO IIPUMCEHEHHUS
TEXHUUYECKUX  YCTPOMCTB, TaKHX

KaK: BOJOMET, KOMNEp, NPy KUHHBII
MMHCTOJICT.

OOBsCHEHHE [BIDKEHHS pakeT ¢
OTIOpOl Ha W3y4YeHHbIE (PU3HUECKHE
BCJIMYMHBI U 3aKOHBI MEXAHUKH.
Hcnonp3oBaHWe TIpH TMOATOTOBKE
COOOIIEHHI 0 MIPUMEHEHUN
3aKOHOB MEXAaHHKHA COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHH IS
TIOKCKA, CTPYKTYpHUPOBaHUS,
WHTEPIPETAllMd W TIPEICTABICHUS
nH(popManuy, KPUTHYCCKUNA aHAJIH3

TTOJTy9aeMOit rH(pOopMaIIIN
IIpoBeaenue KOCBEHHBIX
U3MEPEHUH, Hcce10BaHu
3aBUCHUMOCTEH ¢dusnIecKnx

BCJIMYMH, ITPOBEPKA MPEIITOKEHHBIX




THUIIOTE3

Pasznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJUHAMMUKA (24 1)

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOMN
Teopud (9 u)

OCHOBHBIE MOJIOXKEHHUS
MOJICKYJIIPHO-
KHHETUYCCKOW TCOPHU M UX
ONKITHOE 000CHOBaHUE.
BpoyHOBCKOE TBUKEHUE.
duddyzus. Xapakrep
JBYOKEHUS u
B3aUMOJICHCTBHUS YaCTHI]
BEIIECTBA. Monaenu

CTPOEHHMS Ta30B, KUJIKOCTEH
u TBEPJIBIX Tel u
00BsICHEHNE CBOMCTB
BEIIECTBAa HA OCHOBE JTHUX

Mozeneil. Macca u pazMepsl

MOJIEKYJI. KomuectBo
BELIECTBA. ITocrostHHas
ABorafpo. Tenmosoe
paBHOBecue. Temneparypa u
eé  um3Mepenue. Illxana
TeMIIepaTyp Henscust.
Mogenp wuaealrsHOrO Tasa.
OcHoBHOE ypaBHEHHE
MOJIEKYJIIPHO-
KUHETHYECKON TeOpuu
WIEATBHOTO Ta3a.
AOcomroTHas — TemIieparypa
Kak Mepa cpeaHen
KUHETHYECKON SHEPTUU
TETJIOBOTO JIBHKCHUS
YJACTHI] rasa. IIxana
TeMITepaTyp KenbBuna.
T'azoBble 3aKOHBIL.
YpaBHeHHE MenneneeBa-

IIpoBenenue
OIpEJeeHHe MacCchl BO3JIyXa B
KJIaCCHOH KOMHATe€ Ha OCHOBE
u3MepeHnii  00Béma
JIABJICHHUS U TEeMIEPaTyphbl BO3Iyxa
B HEH; HCCIIeI0BaHUE 3aBUCHMOCTH
MEXIy MOapaMeTpaMH COCTOSHHS

OKCIICPpUMCHTA!

KOMHATHI,

paspesKeHHOTO Ta3a.
Orenka a0COIOTHEIX u
OTHOCHUTCIBbHBIX HOFpeHIHOCTeﬁ
HU3MEPEeHUH (PU3MYECKUX BEIUYMH.

OO0bsiCHEHHE OCHOBHBIX TIPUHIIMIIOB

JIEUCTBUI TEpMOMETpa u
OGapomeTrpa W YCIOBHH X
0e30MacHOTO  HCIIONIB30BAaHUA B

MOBCEIHEBHOM JKU3HU.
PacnioznaBanue ¢busnueckux
SBIEHHH B Y4eOHBIX OIBITaX U
oKpyxaromierd kuzHu: uddy3us,
OpOyHOBCKOE IBHKEHUE.

OmnucaHnue TEIJIOBBIX SBICHHH C

HCIIONIb30BaHHEM ¢br3nUecKux
BEJIMYMH: JlaBJICHHE rasa,
TeMIIepaTypa, cpenHsis
KHHEeTHYeCKast SHEPIUs
Xa0THYECKOTO JBIKEHUS MOJICKYIL,
CpeHEeKBaIpaTHYHAs CKOPOCTb
MOJICKYJI.

AHamm3 (U3NYECKUX IIPOIECCOB H
SBIICHUN ¢ mcnonb3oBannemM MKT,
ra30BBIX 3aKOHOB, CBS3M CpEIHEH
KHHETUYECKOH DHEPTUH TEIIOBOTO
JIBIKCHUST MOJIEKYN ¢ aOCOIIOTHOM

bu6imoreka [IOK
https://m.edsoo.ru/7

f41bf72

JleMoHCTpHpyrOIIit
HAOJIONEHNH,  HaKOIUIEHHS
OCMBICIICHHS OTIBITA B
€CTEeCTBEHHOHAYYHOH U T'yMaHUTapHON
00J1acTsIX MO3HAHMUSI, HCCIIEI0BATEILCKOM

HaBBIKU
(axToB,

JACATCIIbHOCTH.
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Krnanetipona. 3akoH
[Janerona. Msomponeccel B

TeMIlepaTypou.
Pemenne pacu€THBIX 3a/1a4 C SBHO

3.2

OcHOBHI
TepmoauHamuku (10

4)

UJeaTbHOM rase ¢ | 3amaHHON (U3NYECKOH MOJENBI0 C

MOCTOSHHBIM ~ KOJIMYECTBOM | HCIOJIB30BaHUEM OCHOBHBIX

BEIIECTBA. nojnoxkennit  MKT, 3akoHOB w

I'padmgeckoe (hopMyIT MOJIEKYIIAPHOH (PU3HUKH.

IpeJCTaBIeHNe Pabota B rpymmax pu

U30MPOLIECCOB:  M30TepMa, | IUIAHUPOBAaHMUHM, TPOBEIACHUU U

u30xo0pa, u3obapa. UHTEpIpeTaluu pe3ynbTaToB

TexHuueckue ycTpoilCTBa M | OTBITOB u aHam3e

MMPAKTUYCCKOEC NPHUMCHCHUEC!: JOIIOJIHUTCIIBHBIX HCTOYHUKOB

TEpMOMETp, OapoMeTp MH(pOPMALIMH 110 TEME

TepmoauHamuueckast IIpoBenenue DKCIIEPUMEHTA! Beipaskaroruii [103HABATEIbHBIE
cucreMa. BHyTpeHHss | u3MepeHue YACIJIBHOU HHTEPECHl B PasHBIX  MPEAMETHBIX
SHEPrus TEIUIOEMKOCTH BermiecTBa. OleHKa 00nacTsx ¢ yuétom
TEPMOJUHAMHUYECKON a0COJIIOTHBIX W OTHOCHUTENIBHBIX WHUBUly aIbHBIX UHTEPECOB,
CHUCTEMBl U CIOCOOBI € | MOorpemHocTei U3MEpEHUM CIIOCOOHOCTEH, JOCTIKEHUH.
U3MCHEHHUS. KonmuecTBo | pu3nueckux BeIUYHH. JleMoHCTpHpYyOmuMit HaBBIKH
TETIOTHI u pabora. | M3yuenne  Mojeneld  mapoBoi HaAOJIONICHNH,  HakoIuieHus  (HaKToB,
BayTtpennsis SHEPIrHsl | TypOUHBI, JBUraTeNsd BHYTPEHHETO OCMBICJICHHS OIIBITA B

OJHOATOMHOI'O0 HJICaJIbHOT'O
raza. Buasl tennonepenauu:
TEIUIOMPOBOIHOCTb,
KOHBEKIIHS, W3ITy4YeHNe.
VYenpHas TEMI0EMKOCTD
BCIIECTBA.

KommuectBo TemnoTsl mpu
TeIuIonepeaave.

ITousste 00 ammaGaTHOM
npouecce. IlepBblit
TEPMOANHAMUKH.
IIpumenenue TIEPBOTO
3aKOHa TEPMOJUHAMHUKH K

3aKOH

H30IIpOIIEcCaM.
I'paduueckas

HMHTEpIIpeTanys paboTsI

CTrOpaHusi, PEaKTHBHOTO JBUTATEIIS.
OOBsicCHEHHE TPUHIUIIOB AEHCTBUA

u yCIIOBHI 6e30macHOTO
HCIIONIb30BAHUSA BHYTPEHHETO
CTOpaHus, OBITOBOTO
XOJIOJMIIBHHKA, KOHIUIIMOHEPA.
OrmncaHue CBOWCTB TeN U TEIIOBBIX
SIBTICHUN C  HCHOJIB30BAaHUEM
(U3HYECKNX BENMYMH: [JaBJICHUE
rasa, TeMIepaTypa, KOJIUYECTBO
TEIJIOTHl, BHYTPEHHSSA DHEPTHs,

pabota ra3za. Pemrenme pacu€THBIX

3a1a4 c SIBHO 3alaHHOU
(u3MUECcKOi MOJETBIO
C  HCHOIB30BAHUMEM  OCHOBHBIX

3aKOHOB U (HPOPMYJZT MOJICKYIISIPHOH

bubmoreka [TOK
https://m.edsoo.ru/7
f41bf72

€CTECTBEHHOHAaY4YHON Y T'yMaHUTapHON
00NacTsAX MMO3HAHUSL, HCCIIEN0BATENbCKOM
JIESITENIbHOCTH.
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rasa.

Bropoit 3aKOH
TEPMOJMHAMUKH.
HeoOpatumocTs  mpoIieccoB
B NIPUPOJIE.

TermoBbie MAaIIuHbIL
IIpuHUnBI IEeNCTBUS

TETUIOBBIX MAIIHH.
IIpeobpa3oBaHus PHEPTUU B
TETUTOBBIX MAIllUHAX.
Koadpunment
JIeUCTBUA

MOJIE3HOTO
TEIUI0BON
MalllnHBbI.
Hukn
K03 duIMeHT
JNEUCTBHS.
DKoJIoTHYEeCKUE MPOOIIEMbI
TETIOIHEPTETUKU.
TexHuueckue ycTpoicTBa U

Kappo u ero
MOJIE3HOTO

MIPAKTHYECKOE INPUMEHEHHE!
JBUTaTeNb BHYTPEHHETO
CTOpaHus, OBITOBOM
XOJIOAMJIbHUK, KOHJUITHOHEP
B  TNOBCEIHEBHOH
JBUTATEIS

KHU3HHU

(U3KMKU U TEPMOTUHAMUKH.
PeleHne KkadecTBEHHBIX 3a/ad C
OIOpOI Ha W3Y4YECHHBIE B pasfene

«MonekynsipHas ¢du3nKa u
TEPMOIMHAMHKA) 3aKOHBI,
3aKOHOMEpPHOCTH U  (pusmueckue
SIBJICHUSL.

PaGota B Tpymmax mnpu aHanmze
JIOTIOJTHUTEIILHBIX HUCTOYHHUKOB
MH(pOpPMAIIUH 110 TEMe

3.3

ArperatHble
COCTOSIHUSI BEIIECTBA.
@da30BbIe IEPEXOABI

(54)

[TapooGpazoBanmue u
KoHJeHcalus. Mcnapenue u
KHUIICHHE.

AoOcomoTHas "
OTHOCHUTCIIbHASL  BJIAKHOCTD
BOo3ayxa. HacwllieHHbld nap.
VYnenpHas TEIIOTA
mapooOpa3oBaHusI.
3aBHCHMOCTD TEMIIEPaTypPhI
KUIEHUS  OT  JIaBJICHHSL.
TBépnoe TeJIO.

IIpoBenenue SKCIIEpUMEHTA:
HU3MEpPEHUE OTHOCHUTEJIBHON
BIIAXKHOCTH BO3IyXa. Ornenka
aOCONIOTHBIX W OTHOCHTENIBHBIX
MOTPELIHOCTEN HU3MEpPEHUI
(hM3UYECKUX BEITMYNH.

M3yuenne CBOWCTB HAaCHILIEHHBIX

mapoB,  CIIOCOOOB  HM3MEpPEHHSA
BIIAXKHOCTH

Ha6monenue KUTICHHS npu
MTOHIKCHHOM JIaBJICHHH,

butmioreka I[TOK
https://m.edsoo.ru/7
f41bf72

OpHUEHTHPOBAHHBI B JESTEIBHOCTH Ha
Hay4JHBIE 3HAHUS O TIPUPOJIE U 00IIecTRe,
B3aMMOCBS35X YEJIOBEKA C MPUPOTHON U
COLIMAJIBHOM cpeion.
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KpI/ICTaJIJII/I‘leCKI/Ie n

amopdHbIe Tena.
AHuU30TpONHUA CBOWCTB
KpUCTAJLIOB. Kunxue

kpuctaibl.  CoBpeMeHHbIE
marepuanbl. [lnaBneHue u
KpUCTATN3aIMs. Y IesbHast

TEIUIOTa IUIABJIEHUS.
CyOnumanmusi.

YpaBHeHue TEIIOBOrO
Oaamca. Texuuueckue

YCTpONCTBA U MPAKTUYECKOE
NpUMEHEHHEe: TUTPOMETp H
NICUXPOMETP,  KaJOpUMETP,
TEXHOJIOTUH MOJTyYeHUS
COBPEMEHHBIX MaTepuasos,

B TOM qucie
HaHOMAaTEpHUaJioB, n
HAaHOTCXHOJIOT'UH

HarpeBaHUS u TIJIaBIICHUS
KPUCTAJUTMIECKOTO BEIIECTRA.
OObsicHEeHHEe TIPUHIMIIOB JEUCTBUS
u YCIIOBHH 0e30macHOTO
UCIIOJb30BaHUSI B IIOBCEIHCBHOU
JKU3HH TUTPOMETpA, MCUXPOMETPa,
KaJIOpUMETpA.

Nzyuenne TexHOIOTUH TOMydEHUs
COBPEMCHHBIX MaTEepPHAaJOB, B TOM
YHUCJIe HAHOMATEPUAIIOB.

Pemenne pacu€THBIX 3a1a4 C SBHO
3aIaHHON (HU3UYECKON MOJCIBIO C
HCIOJIb30BaHUEM ypaBHEHHUS
TEIIOBOTO OajIaHca.

PelleHne KayecTBEHHBIX 3a/ad C
ONOpON Ha U3Y4YEHHBIE 3aKOHBI,
3aKOHOMEpPHOCTH W  (pusuueckue
SIBJICHUS 10 TEME.

PacnioznaBanue ¢busnueckux
SBJICHUII B y4eOHBIX OMNBITAX W
OKpY Karolen KU3HU: nedopMalus
TBEPIBIX  TEJN, HarpeBaHue W
OXJIOKJCHUE  Tell, U3MCHEeHHe
arperaTHbIX COCTOSIHUI BEIIECTBA U
OOBSICHEHHE WX Ha OCHOBE 3aKOHOB
u HOpMYI MOJICKYJISIPHOM (DH3UKH.
Hcnone3oBanue WHGOPMAIMOHHBIX
TEXHOJIOT U histe TIOMCKA,
CTPYKTYPHPOBaHUS,
WHTEPIPETAllMd U TIPE/ICTABICHUS
uHpOpPMAIlMKM  TPH  MOJrOTOBKE
COOOIIEHN I 0 MIPUMEHEHUN
3aKOHOB MOJICKYJISIPHON (H3UKH U
TEPMOAVHAMHUKA B TEXHHUKE W
TEXHOIIOTUSIX

Pazaen 4. DJIEKTPOJJMHAMUKA (22 u)




4.1

Onexrpocraruka (10

4)

OnexTpuzanus Tel.
Onekrtpuueckuil 3apsan. [pa
BHJA ANEKTPUUECKUX
3apsI0B. IIpoBoHMKY,
JUDIIEKTPUKU u
TOJTyIPOBOJHUKH. 3akoH
COXpPaHEHHUS
3IEKTPUUECKOTO 3apsja.
BzaumopeiictBue  3apsiioB.
3akon Kynona. ToueuHsblii
3IEKTPUYECKUM 3apsa.
DneKTpruecKoe moJe.
HanpsxéHHocTh
3JIEKTPHUYECKOTO OJIsI.
ITpunnun CYNEPIO3ULUU
3JIEKTPUUECKUX TIOJIEH.
JIunnu HaNpsKEHHOCTU
3JIEKTPHUYECKOTO TOJISL.
Pa6ora CHII
3JIEKTPOCTATUYECKOTO IIOJIS.
Tlorenmnumain. PaznocTth
noreHuuanoB. lIpoBoaHuku
u JSTICKTPUKU B
3JIEKTPOCTATUYECKOM  TIOJIE.
Husnextpuyeckas
TIPOHUIIAEMOCTb.
ONeKTPOEMKOCTD.
Konnencatop.
ONEeKTPOEMKOCTh  IIIIOCKOTO
KOHJEHCATopa. OHeprus
3apsHKEHHOTO KOHICHCATOpA.
TexHuueckue yCTpoicTBa U
MPaKTUYECKOE NPUMEHEHUE:
JNEKTPOCKOI, 3IEKTPOMET,
3JIEKTpOCTaTHIECKas

3aimuTa, 3a3CMJICHHC

IIpoBenenue SKCHEPUMEHTA!
HU3MEpEHUe 3IEKTPOEMKOCTH
KOH/IEHCaTopa.

Onenka a0COJIIOTHBIX u
OTHOCHUTENBHBIX MOTPEIIHOCTEN

HU3MEPEeHUHN (PH3HYSCKUX BEINYMH.
WN3yueHnne mnpuUHIMNOB JEHCTBUS
3EKTPOCKOIa, 3IEKTPOMETPa,
KOH/IeHCaTopa.

N3yuenne mpuUHUMIOB NEUCTBUS U
yCIIOBUIT 0€30MacHOTO MPUMEHEHHS

B IIPaKTU4ECKOU JKU3HH,
KOITHPOBAIILHOTO anmnapara,
CTpyHHOTro NMpHHTEpA.

PaccMmoTpenue ¢busnueckux
OCHOBAHHUU  3JIEKTPOCTATHYECKON
3alUTHI u 3a3eMJICHUS
3IEKTPOIIPHOOPOB. Pemenue
pacy€THBIX 3aa4 C SBHO 3aJaHHOM
¢buznueckoit MOJIENBIO c
UCIIOJIb30BaHHEM OCHOBHBIX
3aKOHOB u dbopmyn
3JIEKTPOCTATHKH. Pewenue
Ka4eCTBEHHBIX 3aj[ad C OIOpOi Ha
H3yYCHHbIC 3aKOHBI,

3aKOHOMEPHOCTH U  (pusudeckue
SIBTICHUSI 3JIEKTPOCTATHKH.

Pacnio3naBanue (u3maeckux
SBICHMA B Y4YEOHBIX ONBITaX H

OKpYKaroLei JKU3HHU:
DIEKTPU3AIIHS Tell,
B3aUMOJIEIiCTBUE 3apsA10B u

00BSCHEHNE UX HAa OCHOBE 3aKOHOB
u q)OpMy.]'I OJICKTPOCTATHUKH.

Omnucanue HN3YUYCHHBIX CBOMCTB
BCIICCTBA u DJICKTPUICCKUX

bu6imoreka [IOK
https://m.edsoo.ru/7
f41bf72

Bripaxaromimii MMOo3HaBaTEIJIbHBIC
HHTEpECHl B  Pa3HBIX  IPEIAMETHBIX
o0acTsx ¢ yuétom

WHJIABUTY ATBHBIX HHTEPECOB,
CIIOCOOHOCTEH, TOCTHKEHHMIA.
JIeMOHCTpHP YOIt HAaBBIKH
HaOJIONIEHNH,  HakoIUleHHsT  (DaKToB,

OCMBICJICHHSI OTIBITA B
€CTEeCTBEHHOHAYYHOH U I'yMaHHUTapHOU
00acTaX MMO3HAHUS, UCCIIE0BATENbCKON
JIESITENIbHOCTH.
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AIEKTPOIIPHOOPOB, SIBITCHUIA c HCITOJIb30BaHHEM
KOHJICHCATOD, (hmznueckux BEJINYMH:
KOITUPOBAJIBHBIA  amMapar, | JIeKTPHYUCCKHMA 3aps,
CTPYWHBIA IPUHTEP HAPsHKEHHOCTh  JICKTPHYCCKOTO
TOJIS, MOTCHITHA, pa3HOCTh
MOTEHIINAJIOB, JICKTPOEMKOCTD.
AHamm3 (U3NYECKUX TPOLECCOB H
SIBJICHUIH c UCTIOIb30BaHUEM
(U3MYECKMX ~ 3aKOHOB.  3aKOHA
COXpaHCHHS ANIEKTPUYECKOTO
3apsna, 3akoHa KynoHa.
PaboTa B rpymmax IIpd aHanu3e
JOIMOJIHUTECIIBHBIX UCTOYHUKOB
MHpOpMaLIUH U MOJITOTOBKE
COOOIICHHUH O MPOSBICHUU 3aKOHOB
SJEKTPOCTATUKA B  OKPYXKAIOIIEH
JKU3HH W TPUMEHEHHH HX B
TEXHUKE
OneKTpU4ecKuit ToK. | IIpoBenenue JKCIIEPUMEHTA: OpHUEHTHPOBAHHBIA B JEATEIBHOCTH Ha
VYcIoBUS  CYIIECTBOBAaHHUS | M3Y4YEHHE CMEIIAHHOTO COeIUHEHUS Hay4YHbIe 3HAHH O IPHPOJIE U OOIIEeCTBE,
3JIEKTPHUYECKOTO TOKa. | pesuctopoB;  u3Mepenne I/IC B3aMMOCBSI3SIX UeNOBEKA C MPHPOIHOH 1
Uctounnkn Toka. Cuila | HCTOYHHKA TOKA U €r0 BHYTPEHHETO COIMANBHOMN CPEIOi.
ToKa. IIoCTOSIHHBIN TOK. CONPOTHUBIICHNUS; HaOJIIOAECHUE
Hanpsxenue. 3JIEKTPOJIM3A.
3akon Owma i yuactka | OmeHka a0COITFOTHBIX u
IloCTOSIHEBIHA IeTIH. DJNEeKTPUIECKOe | OTHOCHUTEIBHBIX TIOTPETHOCTEN
SMEKTpHYECKHii TOK, | COMPOTHBIIEHHE. M3MepeHui (U3MUECKUX BETUYMH. Bubmiorexa LJOK
2 ' = https://m.edsoo.ru/7
4 TOKH B Pa3IHIHBIX VYaensHoe compotuBineHue | OOBSCHEHHE NMPUHIMIIOB ACHCTBUS
cpemax (12 1) BEIIIECTBA. " YCIIOBHIA 0e30IMacHOTO fA1bf72
ITocnemoBaTenbHOE, TIPIMEHEHUS amrepMmeTpa,
rapajulelbHOe, CMEIIAHHOE | BOJIBTMETPA, Pe0ocTaTa, HICTOYHIKOB
COCIIMTHEHHE IPOBOJHUKOB. | TOKA, JIIEKTPOHATPEBATEIFHBIX U
Pabora AIIEKTPHYECKOTO | 3IEKTPOOCBETUTEIBHBIX MPHOOPOB,

Toka. 3akoH J[xoymnsa-Jlenma.
MOIIHOCTE 3NEKTPUYECKOTO
TOKa.

TepMOMETpa COIPOTHUBIICHUS,
BaKyyMHOTO JIHO/Ia, TEPMUCTOPOB U
(hoTope3nucTopos,
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DNEKTPOABUKYIAs CUia U
BHYTpPCHHEE COIPOTUBIICHUC
HCTOYHUKA TOKA. 3akoH Oma
JUISL  TIOJHOM  (3aMKHYTOMH)

3JIEKTPUUECKOM LIeTH.
Kopotkoe 3ambikanue.
DNeKTpOHHAS
TIPOBOIUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTh
COIIPOTHBIICHHS  METAJJIOB
OT TEMIIEPATYPHI.
CBepXITpOBOIUMOCTb.
ONeKTpUYeCKrii  TOK B
BaKyyMe. CaoiicTBa
OJICKTPOHHBIX ITYYKOB.
ITonynpoBoqHUKH.
CobcTBeHHast M TNpUMecHast
IPOBOAUMOCTD
HOJYPOBOIHHUKOB.
CoiicTBa pP-N-miepexona.
ITonynpoBogHUKOBEIE
npuOOpEL.  DIEKTPUUECKUI
TOK B  pacTBOpax U

pacriiiaBax 3IeKTPOIUTOB.
DneKTpoMuTHYeCKas
JIUCCOIHANINS. DIIEKTPOIIU3.
DONeKTPUIeCKUil TOK B Ta3ax.
CaMOCTOSTEeTIHHBIN u
HECaMOCTOSITEbHBIN
pa3psa. Monuus. [1nasma.
TexHuuyeckue ycTpoicTBa U
MIPAKTHYECKOE MPHUMECHEHHE!
amrepMerTp, BOJIETMETP,
peocTaT, WCTOYHHKH TOKa,
3JIEKTPOHATPEBATEIIHHEIE
IprOOpEI,

MOJYIIPOBOJAHUKOBBIX JUOO0B,
TraJIbBaHUKH.
Pemrenne paC‘IéTHI)IX 3aJad C ABHO

3aIaHHON (DPU3UYECKON MOJICIBIO C

UCIIOIb30BaHUEM OCHOBHBIX
3aKOHOB W (QOpPMYJT  TEMEI
«ITocTosIHHBIH 3IEeKTPUUECKUN
TOK».

Pacno3naBanue ¢bu3ruecKux

SBIICHUA B YYEeOHBIX OINBITAX W
OKpY Karolen
JJIEKTPHYECKAs

JKU3HU:
MIPOBOIMIMOCT,
TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MAarHUTHOE JIEHCTBUS TOKA.

AHanmm3 3MEeKTPUUECKUX SIBICHUN U
MPOIIECCOB B LEMAX IOCTOSIHHOTO
TOKa C HCIIOJIB30BAHUEM 3aKOHOB:
Oma,  3aKOHOMEpPHOCTH
MOCJIeI0BATEIHLHOTO U

3aKOH

MapajuieIbHOTO
TIPOBOTHUKOB,
Jlenma.
Omnucanue

COEIMHEHUS
3akoH  Joyus-
HU3YUYEHHBIX  CBONCTB
BEIIECTB U AIIEKTPHUUECKUX SBICHUN

C HCIOJIb30BAHHEM (1)PI31/I‘-ICCKI/IX

BEIIMYMH: OJJIEKTPHUCCKUH  3apsn,
cuia TOKa, INEKTPUIECKOE
HaImpsDKEHHE, INEKTPUIECKOE
COTIPOTHBIICHHE, pa3HOCTh

notenuanos, J/IC, paborta ToKa,
MOIITHOCTE TOKA.

Hcnone3oBanue WHGOPMAIMOHHBIX
TEXHOJIOTHI ISt IIOKCKa,
CTPYKTYPHPOBAHUS,
WHTEPIPETAllMd W TIPEICTABICHUS

nHGOpPMAIMKM  TIPH  TTOJITOTOBKE




3JIEKTPOOCBETUTEIbHBIC
IprOOpEI, TEPMOMETP
CONPOTHBIICHNUS, BAKYyMHBIH
JIOJI, TEPMHUCTOPBI U
(hoTope3ucTopsl,
MTOJIYIPOBOTHUKOBBIN  JTHOJI,
rajbBaHHKa

cooOreHni 0 TIPUMEHEHUN

3aKOHOB  ITOCTOSHHOI'O
TCXHUKC U TCXHOJIOTHAX

TOKa

B

PezepBHoe Bpems (2 u)




11 KVIACC

DJIeKTPOHHBIE
HaumeHoBanue
Ne (uudpoBbie)
pa3aeioB u TeEM OcHOBHBbIE BU/IbI A€ATEJIBLHOCTH LeneBble OpeHTHPBI Pe3yJIbTATOB
n/n OcHoBHOe coaepxanne o0pa3oBaTebHbIE
MporpamMmaI 00yUaouumxcs pecypest BOCIUTAHUS
Pazngen 1. DJIEKTPOJIUHAMMUKA (11 uv)
ITocTossHHBIE MAarHuThIl.
BaaumMoeiicTare [IpoBenenue JKCIIEPUMEHTA:
MOCTOSHHBIX MATHUTOB M3yquHe MAarduTHOI'O 10JIs1
MarnutHoe moe. Bekrop | KATYIIKH C TOKOM; HCCIICNOBAHHE
MAardUTHOH I/IH)lyKIlI/II/I ﬂeﬁCTBHﬂ IIOCTOAHHOI'O Mariura Ha
Tpunuum cynepriosumuy | PAMKY € TOKOM; HCCIIe/oBaHHe
MATHUTHBIX TIojeit. Jlumpm | ABICHHS ANEKTPOMATrHUTHOM
MATHITHOI MHAyKIpy, | AHAYKIHHA. OtuieHka abCONIOTHBIX U
Kaptuna musuii MarutHOj | OTHOCHTENBHBIX MOrpEIIHOCTEH
WH Ty KUHH noms | A3MEpPEHHH QU3MUIECKUX BETUUHH. Beripaxarowmii [I03HABATEJIbHBIC
HOCTOSHHBIX MarauTop. | OOBACHEHHE NMPUHIUIIOB AEHCTBHS UHTEPECHl B Pa3sHBIX MPEIMETHBIX
MaruuTtHoe none | ¥ ycJioBUH GesomnacHoro 00MacTAX ¢ y4ETOM
MaruuTHoe Hoje. | TMPOBOMHHKA ¢ TOKOM, | MPHMCHCHMA TOCTOAHHBIX BuGoTeKa VIHTHBU Ty aTbHBIX MHTEPECOB,
: o MarHUTOB AJIEKTPOMATrHUTOB . .
Kaptuna jmHMH HHIYKIHHA > P M CIIOCOOHOCTEN, TOCTHKEHHMIA.
9JI€KTp0Mal“HI/ITH MATHHTHOTO MO JumMHHOro | YICKTPOJABUTATENS,  YCKOPHUTENCH HOK .
1.1 SIIEMEHTADHBIX yacTHL JeMOHCTpUPY O HABBIKH
asg uHayknus (11 | mpsmoro  mpoBojHMKa M P » | https://m.edsoo.ru o
AYKIQ . ps://m. . 6
UHIYKUMOHHOMU IIE€YH. HaAOJIIOACHUHN, HaKOIIJIICHUA (I)aKTOB,
3aMKHYTOTO KOJIBIICBOTO 1 17§41c97¢
) NPOBOAHMKA, KATYIIKH © Pemienne pacu€THBIX 3amad  Ha L ST OCMBICJICHHS OTIBITA B
)
tokoM. Ompeir  Dpcrena. | TPUMEHCHHE opmyr TEMbI €CTECTBEHHOHAYYHOH 1
Bsaumoseiicteue «MarnnTHO® HoJe. T'yMaHUTAPHOM OGJIACTSX MO3HAHKS,

MIPOBOJTHUKOB C TOKOM.
Cuna Amrepa, e€ MOIYJb H

HaIpaBJICHHUE.
Cuna Jloperna, e€ MOIyTb I
HaIpaBJICHUE. JBrxeHnue
3apsSDKEHHOW — YacTWIBl B
OJTHOPOJTHOM MarHUTHOM
ToJe. Pabota CHUTBI

JlopeHua.

BHCKTpOMaI‘HI/ITHaﬂ UHIAYKIASD) .
Pemenne kadecTBEHHBIX 3agady C

ONOpOil Ha W3YYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U  (PH3HUYECKHUE
SIBJIGHUSI TeMBl «MarHuTHoe ToJe.

3J'IeKTpOMal"HI/ITHaH HUHAYKIUSD.
OnpeneneHI/Ie HanpaBJICHU
BCKTOpa HWHAYKOHMU MArHUTHOI'O

noJis1 OpOoBOJAHHMKA € TOKOM, CHIIbI

HACCIEN0BATEIBCKOM IEITEIBHOCTH.
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SIBneHue 3neKTPOMarHuTHOM
unaykuuu. IloTok Bekropa
MAarHUTHOW UHAYKIIUU.

DNEeKTPOIBUKY LA cuna
UHIYKIIH. 3akoH
3JIEKTPOMArHUTHON
unaykiuu dapajes.
BuxpeBoe  anmexTpuueckoe
noyse.  DJNEKTPOJBIKYIIAS
cuna HHIYKIUH B
MPOBOJHMKE, JBHXKYIIEMCS
MOCTYTIATENIEHO B
OZTHOPOJHOM MAarHuTHOM
nore.

IIpasuino Jlenua.
NupyxTtuBHOCTE.  SIBNEHUE
CaMOUHIYKIUH.
ONeKTPOABHKYIIIAs cuia
CaMOUHIYKIUH.

OHeprusi MarHUTHOTO TIOJISA
KaTYIIKH C TOKOM.

DNeKTpOMarHuTHOE
TexHuueckue ycCTpoicTBa U
MIPAKTHYECKOE NPUMECHEHHE!
ITOCTOSHHBIC MAarHWTHI,

IoJI€C.

3JIEKTPOMATHHUTHI,
3JIEKTPOIBUTATENb,
YCKOPUTETH 3JIEMEHTapHBIX
YaCTHUIl, HHAYKINOHHAS TIeYh

Awmrnepa u cunsl JlopeHna.

PacnosnaBanue ¢dusruecKux
SBIICHUA B YYEOHBIX OIBITAX W
OKpYXKaromei JKU3HU:
B3aUMO/ICICTBUE MarHuTOB,
9JIEKTPOMAarHUTHAS WHIYKIUS,
JCHCTBHE MAarHUTHOTO IOl Ha
MIPOBOJIHUK c TOKOM u
JIBIDKYIIUICS 3apsil.

Amnamiz 3IEKTPOMATHUTHBIX

SIBJIGHUM C MCIIOJIb30BAaHMEM 3aKOHA
BHCKTpOMaFHHTHOﬁ I/IHllyKIlI/II/I.

OnucaHue M3Y4YEHHBIX CBOMCTB

BEIIECTB W  3JIEKTPOMArHUTHBIX
SIBIICHUM C HCIT0JIb30BaHUEM
(U3NYECKUX BENMYMH: WHAYKIUS
MarHWTHOTO TOJs, cuia Awmrepa,
cuna JlopeHua, WHIYKTHMBHOCTb
KaTyIIKH, SHEPTUSl SJIEKTPUUECKOTO

W MarHUTHOTO MOJICH

Paznen 2. KOJIEBAHUSA U BOJIHBI (24 4)
Konebartensrass ~ cuctema. | MccrnegoBanue apameTpoB Bripaxarommii M03HABATENbHbBIE
Mexannueckue u o bubnuoreka
CBoOOMHBIE MeXaHWYECKHe | KoyebaTeabHOM CHUCTEMBI - UHTEPECHI B PasHbIX HPEIMETHBIX
21 QJICKTPOMAaruiuTH koneOanms. ['apMOHMYECKHE | IEpHUOMAa, YaCTOTHI, aMIUTUTYABl U L[OK 0071aCTSIX C yIETOM
' bl KosieOanus (9 | KomeOaHusL. Hepuon, | gaser  xonebammii  (mpy)uHHBIT | https://m.edS00.rU | uHIMBHIYATBHBIX MHTEPECOB,
1) 4acToTa, aMIUIUTYAa U (aza | W/UIIKM MaTeMAaTUIECKUI MasITHUK). /7f41c97¢ CTIOCOBHOCTEIH, TOCTHIKEHHIA.

KOJICOaHMH. IIpyxvHHBLT

HaGmronenue 3aTyXaIoMHX
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MagTHHUK. MaremMaTndecKuit
MasTHHK. YpaBHeHUE
TApPMOHUYECKHUX KOJIeOaHU.
[IpeBparnienue >HEPTUM MPU
rapMOHUYECKUX
KOJIcOaHHMSIX.
KonebaTeabHbIH KOHTYD.
CBoOoaHEBIE
3JIEKTPOMATHUTHBIC
KojeOaHus B  HACATHLHOM
KOJICOATeJIbHOM  KOHTYpe.

Amnasorus MEXAY
MEXaHUYCCKUMHU u
3J'IeKTpOMaFHI/ITHbIMI/I

KOJIe0aHUAMH. dopmyna
Tomcona. 3aKkoH

COXpaHEHMs]  DHEPIrMH B
HUICAUILHOM KO0JIe0aTEIbHOM
koHType. IIpencraBnenue o
3aTyXallMX  KOJIeOaHHSIX.
BriHyXeHHBIE
MEXaHHYEeCKUEe KOJIeOaHMsI.
Pesonanc.  BrIHyXI€HHBIE
3JIEKTPOMAarHUTHBIE
konebanus.  IlepemMeHHBII
TOK.

CunyconanbHbIA
TIEpEMEHHBIN TOK.
MomHocTh MIEPEMEHHOTO
TOKA. AMIUmMTYqHOE U
JIEHCTBYIOLIEE 3HAUECHUE
CHJIBI TOKAa W HaNpsDKEHUS.
Tpaucdopmarop.
[IponsBozacTBO, mepenada u
norpedieHne
INEKTPUIECKON SHEPTHH.
OKOJIOTHYECKNE PHUCKU TpPU

KoJjebanmid. MccnenoBaHue CBONWCTB
BBIHYKJICHHBIX KOJICOaHUH.
Habmonenue pe3oHaHca.
IIpoBeaenue SKCIIEpUMEHTA:
HCCIICIOBAaHUE 3aBUCHMOCTH
Mepruoia MajblX KojeOaHuil Tpy3a
HAa HUTH OT JJIMHBI HUTH M MAacCChI
rpy3a; HCCleJ0BaHNEe TTEPEMEHHOTO
TOKAa B IEMH M3 IOCJIEJI0BATEIHLHO
COEIMHEHHBIX KOHJIEHCATOPA,
KaTyIIKA B PE3UCTOpa.

Orenka a0COIOTHEIX u
OTHOCHUTCIBbHBIX HOFpeIHHOCTeﬁ
HU3MEPEeHUH (PH3MYECKUX BEINYMH.
OOBsicCHEHHE TPUHIMIIOB JAEHCTBUA
u yCIIOBHIA 0e30macHoro
MPUMEHEHHUS 3IIEKTPUYECKOTO
3BOHKA, T'eHepaTtopa IEpPEeMEHHOTO
TOKA, JIMHUH 3JIEKTponepeaay.
Pewenue pacu€tHbIX 3a7ad ¢ SBHO
3a/laHHON (DM3MYECKOH MOJIEIbIO C
HCIIOJIb30BaHHEM OCHOBHBIX
3aKOHOB U (hOPMYJI, OMHCHIBAIOIINX
MEXaHHYECKHE "
SJIEKTPOMATHUTHBIE KOJICOAHL.
Omnucanue MEXaHHYECKUX "
SJIEKTPOMATHUTHBIX KOJIEOaHWH C
HCIOJIE30BaHUEM (u3naecKux
BENMYMH: TMEPHON H  YacToTa
KoneOaHmid, amMIUIUTYyma #u  (¢asza
KoneOaHwid, 3apsil M CHJa TOKAa B
TapPMOHUYECKHIX
SJIEKTPOMATHUATHBIX KOJICOAHUSX.
Pemrenne kadecTBEHHBIX 3aja4 C
OTOpOi Ha W3YYCHHBIC 3aKOHEI,
3aKOHOMEPHOCTH,  OITHCHIBAIOIIUC
MEXaHUYECKUE u

JleMoHCTpHpYIOIMT HaBBIKA
HaOJIO/ICHNH, HAaKOIUIeHHsI (aKToB,
OCMBICIICHHS OTIBITA B
€CTEeCTBEHHOHAYYHOI u
TYMaHUTApHOW O0JacTsIX IO3HAHMUS,
UCCIIE0BATENbCKOMN IeATEIbHOCTH.




2.2

Mexanuueckue 1
ANIEKTPOMArHUTH
bI€ BOJIHBI (5 )

NIPOU3BOJICTBE 3JIEKTPOMAarHUTHBIE KOJIeOaHusI.
anektposHeprun. Kynprypa | PaGota B rpymnmnax Ipu
HCIOJIb30BaHUS IUIAHUPOBAaHWM, TPOBEIECHUU U
3NIEKTPOIHEPTUH B | MHTEpHIpeTalul pe3yNbTaToB
TTOBCETHEBHOM JKU3HHU. OTIBITOB, U aHanu3e
TexHuueckue ycTpoHCTBa M | AOMOJHUTENBHBIX HCTOYHHUKOB
MPaKTHYECKOEe MPUMEHEHHue: | MHPOpPMAIUH 10 TeMe
3IEKTPUYECKUH 3BOHOK,

TeHepaTop MIepPEMEHHOTO

TOKa, JIMHUA

aNIeKTpornepeaad

MexaHnueckue BOJIHBI, | [f3yyenne 06pa3soBaHus - OpHUEHTHPOBAHHBI B JESTEIBHOCTH

YCIIOBUSL  PacHpOCTPaHEHHSL.
[Tepuon. CxkopocTb
pacimpocTpaHeHus] U JUIMHA
BonHbl.  Ilomepeunsie u
IPOJIOJIbHBIE BOJIHBL
Wurepdepentius u
Judpakuus MeXaHUYeCKHX
BOJIH.

3Byk. CkopocTh  3ByKa.
I'poMkocTs 3Byka. Bricota
Tembp 3ByKa.
OJIEeKTpOMarHUTHbIE BOJHBL.

VYcenoBus H3JIy4EHUS

TOHA.

9JIEKTPOMAarHUTHBIX  BOJIH.
Bsaumnuas OpUEHTalUs
BektopoB E, B, u B
3JIEKTPOMArHUTHOM BOJIHE.
CsaoiicTBa
3JIEKTPOMATHUTHBIX
OTpaXXCHHE, MPEIIOMIICHHE,
moJsipu3anus,  Au(pPaKIys,
naTepdepenima. CkopocTb
SIEKTPOMArHUTHBIX BOJIH.

BOJIH:

IIlkama >IEKTPOMAarHUTHBIX

pacrupocTpaHeHUsT MONEPEYHBIX U
HpO}IOJ’[LHLIX BOJIH.
Haomronenue OTpaKEHUS
NpeNoOMJICHHS, HMHTepPEepEeHIU |

JUQpaKiIud MEXaHUYECKHX BOJIH.

Habniogenue CBSI3M  TPOMKOCTU
3ByKa W BBICOTBI TOHa C
AMILIMTYJOU " JaCcTOTON

KoJIe0aHHH, 3ByKOBOTO PE30HAHCA.

HccnenoBanue CBOWCTB
3JIEKTPOMATrHUTHBIX BOJIH:
OTpa)KeHHE, MIPEIOMIICHHE,
TIOJIAPHU3ALIHS, I paKIus,
nHTepHepeHIHsL. Nzydenue
YCIOBUH H3IIy4EHUS
3JIEKTPOMATHUTHBIX BOJTH,

B3aMMHOM OpHEHTALMU BEKTOPOB E,
B, U B 3JEKTpOMarHUTHOW BOJIHE.
N3yuenue TIPUMEHEHUS
3JIEKTPOMATHUTHBIX BOJTH B
TEXHUKE U OBITY.

OOBsICHEHHE TPUHIIAIIOB JCHCTBUS
31 YCIIOBHI 6e301acHOro

TIPUMCHCHU A MY3bIKAJIbHBIX

bubnuoreka
LHOK
https://m.edsoo.ru

[7f41c97c

Ha Hay4yHble 3HaHWSA O IMPHUPOJE H
o01IecTse,

B3aMMOCBSI35X YeJOBEKa C MPUPOTHON
U COLIMAIIBHOW Cpenoi.
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BOJIH. [Tpumenenne
9JIEKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY.

[MpuHIMOBL  paguoOCBs3K U
TEJIEBUICHUSI.
Panuonokarus.
DNIeKTPOMarHUTHOE
3arpsi3HEHUE  OKpY’Karolei
CpelblL.

TexHuueckue ycTpoilcTBa U
MPaKTHYECKOEe MPUMEHEHHE!

HWHCTPYMEHTOB,
JUaTHOCTUKUA B

YJIBTPa3BYKOBOMH

TEXHUKE U
MeULUHE, panapa,
pagvonpuéMHHUKa, TENEeBU30pa,
aHTeHHbl, TenedoHa, CBY-neunm.
Pemenue PpacuéTHBIX u
KayeCTBEHHBIX 33/1a4 C OMOpOM Ha
U3y4YeHHbIE 3aKOHBI u
3aKOHOMEPHOCTH,  ONMCHIBAIOLIHUE
pacnpocTpaHEeHHEe MEXaHUYECKUX U

QJICKTPOMAruMTHBIX BOJIH.

MY3bIKaJIbHEIE Hcnons3oBanre MHPOpMAIIMOHHBIX
WHCTPYMCHTHI, TEXHOJIOTHM JUIA IMOUCKa,
yIBTPa3ByKOBas CTPYKTYPHPOBaHHUS,
JAWUAarHOCTUKa B TCEXHUKE W | UHTCpOPECTAlU W MPCACTABICHUA
MEIUIIMHE, panap, U | uHQOpMAIlMd  TIpU  NIOJATOTOBKE
paanonpuEéMHUK, TEIEBU30p, | COOOMEHNH 00  HCIIONb30BaHUU
anteHHa, tenepoH, CBU- | anexTpoMarHUTHBIX BOJIH B
neds TEXHHKE.
VYuactue B mMckyccun 00
3JIEKTPOMAarHUTHOM  3arpsi3HEHUU
OKPYKaIOLLIEHN cpeapl.
Pa6ora B rpymmax pu
MJIaHUPOBAaHUM, TPOBEICHUH W
HMHTEpIIpETalnuu pe3yabpTaToOB
OTIBITOB " aHajm3e
JOTOJTHUTETBHBIX HCTOYHHUKOB
nH(popMauy o TeMe
l'eomerpuueckass  onTuka. | VI3ydyeHme  SBICHHS  TOIHOTO OpueHTHPOBAaHHBIM HAa TNPUMEHEHHUE
[IpsamonmueitHOE BHYTPEHHETO  OTpPaKeHHUS,  €T0 3HAHWH E€CTECTBEHHBIX M COIMAJIBHBIX
pactpoCcTpaHeHHe CBeTa B | MPUMEHECHHUS B CBETOBOJIE. bubnnoreka HayK JUIs
23 o 10 onHopogHou cpenme. Jlyu | M3yuenne Mozenell MHUKpPOCKOINA, HOK pemreHust 3amad B O0NACTH OXpaHBI
) nruka (10 1) cBeTa. TOUYEUHBI MCTOYHHK | TEJECKOIa. https://m.edsoo.ru | TPUPO/IBI,  IUIAHUPOBAHUS ~ CBOUX
ceeta. OtpaxkeHne cBeta. | IlomydeHne crekTpa C ITOMOIIBIO /7§41c97¢ MTOCTYIIKOB M OLICHKH

3aKOHBI OTpa)XEHHsI CBETa.
[MocTpoenne n3o0pakeHnit B

TIPU3MBI u T (paKInOHHON

peIHéTKI/I. I/IBMCpeHI/Ie IIOKa3aTeJid

UX BO3MOXHBIX IIOCISACTBHN IS
OKpY>KaloLleil cpepl.
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MIJIOCKOM 3epKaje.
IIpenomnenue CBETa.
3aKOHBI IPEJIOMJIEHUS CBETA.
AOCOIOTHBI  TTOKa3aTelsb
MIPEeTOMIICHUS. [TonmHoe
BHYTpEHHEE
[IpenenbHBI yron MOJIHOTO

OTpaKCHHE.

BHYTPEHHETO OTPaYKCHUSI.
Hucnepcus cBeta. CroKHBIH
coctaB Oenoro csera. Lger.

Cobuparorue U
pacceuBaromiye JIMH3BL
Tonkas nuH3a. DOKyCHOE
paccTosiHHEe ¥ OITHYECKas
cuia TOHKOM JIMH3BL
[NocTpoenne n3oOpaxkeHuii B

COOMPAIOIINX U
paccenBaroIux JIMH3aX.
®opMyna TOHKOW JIMH3BIL
YBenuueHue, J1aBaeMoe
JIMH30M.

IIpenensl  IPUMEHHMOCTH
T€OMETPUYECKON OITUKH.
Bonnosas OITHKA.
WnTepdepenmus cBeTa.
KorepeHTHbBIE HCTOUHUKH.
YcnoBus HaOMIOACHN S
MaKCHMYMOB U MUHIMYMOB
B nHTEepHEPEHITNOHHON
KapTHHE oT JBYX
cMH(}a3HBIX  KOTE€PEHTHBIX
HCTOYHHKOB.

Judpakmus CBETa.
Judpaxkumonnas peméTka.
VYcnosue HaOIIOIeHN S

TJIaBHBIX MAKCHUMYMOB IIpU

TIPEJIOMIICHHUS CTEKIIA.
HUccnenoBanue CBOWCTB
HU300paKeHUI B JIMH3AX.

OObsicHEeHHEe TIPUHIMIIOB JEUCTBUS

u yCIIOBUI 0e301macHoOro
MIPUMEHEHHUS OYKOB, JIyTIbI,
(otoanmapara, MIPOEKIIMOHHOTO
arnmapara, MUKPOCKOIIa, TEJIEeCKOIa,
BOJIOKOHHOM ONTHUKH,
TG PAKITNOHHOM pemeETKH,
MOJISIpOU 1A,

Pelienre pacu€THBIX 3a7a4 C SBHO
3aIaHHON (DU3UYECKON MOICIBIO C

HCTIOJIB30BaHUEM OCHOBHBIX
3aKOHOB U dbopmyn
TreOMETPUYECKON OITUKH.
ITocTpoenue u OIMCaHue
n300pakeHus, C03/]aBacMOT0
IIJIOCKUM 3EpKaJIOM, TOHKOM
JIUH30M.

Paccmorpenue TIpEeAEIIOB

MPUMEHUMOCTH  IE€OMETPUYECKOMI
OTITHKH.

Pacno3naBanue (u3maecKkux
SIBJICHUM B ONBITAX U OKPYXKArOIIEH
JKU3HU: TIPSIMOJINHENHOE
pacrpocTpaHeHue CBETa,
OTpaXKeHHeE, MIPEIOMIICHUE,
uHTepdepeHus, muppakmus u
MOJISIPU3als  CBETa, JHCIEPCHS

CBeTa. Nzyuenne YCIOBUM
HaONIONEHNST ~ MAaKCUMyMOB W
MHHUMYMOB B

WHTEPPEPEHIIMOHHONH KapTHHE OT
IBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

VyactByromuit
JIeSITENIEHOCTH
MIPUPOIOOXPAHHOM
HaIpaBJICHHOCTH.

B INpaKTHYECKOH
3KOJIOTHYECKOM,




MaJJcHUN
MOHOXPOMATHUYECKOTO CBETa
Ha T (PpaKIUOHHYIO
peLETKy.

Ionsipuzanus certa.

TexHuueckue ycTpoilcTBa U
NPaKTHYECKOEe MPUMEHEHHE!
OYKM, Jiyna, dQoroamnmnapar,

TPOCKITHOHHBIN armmapar,
MHUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAsI OITHKA,
TU(GpPaKIMOHHAS — PElIETKa,
TIOJIIPOH T

VYcnoBue HaONIOICHUS
MaKCHUMyMOB pu TaJICHUN
MOHOXPOMATHYECKOTO CBEeTa Ha
TU(GPAKIUOHHYIO PeIIETKY. AHAIN3
ONTHYECKUX SIBIICHUI c
3aKOH

TJIaBHBIX

UCIIOJIb30BaHHEM 3aKOHOB!
MPsIMOJINHENHOTO
pacupocTpaHEHUsl CBETa,
OTpakeHUs

3aKOHBI
CB€Ta, 3aKOHBI

MmpeIoOMJICHUA  CBCTA. Ornucanue

OINTUYECKUX SBJICHUI [
HCTIOJIB30BaHUEM ¢busnueckux
BEJIMYMH: (POKYCHOE DPACCTOSHHE U

OIITHYCCKasA CHJIa JINH3bI

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH (4

1)

I'panuubl  npuMmeHnMocTH | PelieHue KayecTBEHHBIX 3alad C
KJIJACCUYECKOM  MEXAHUKU. | OIOPOM HA U3YYEHHBIE IOCTYJATbI
Ioctynats crenuansHoit | CTO.
TEOpUH  OTHOCHTENBHOCTH: | Vcmonb3oBaHue WH(POpMAMOHHBIX OpHUEHTHPOBAHHBIA Ha MpPHUMEHEHHE
WHBapHaHTHOCTh MOJIYJISl | TeXHOJOTUil UIs TIOWCKa, 3HAHUH €CTECTBEHHBIX M COLMAIbHBIX
CKOPOCTH CBETa B BaKyyME, | CTpyKTYpPHPOBaHUS, HayK Ui
OCHOBEI 5 IPUHLOMUII OTHOCHUTEIBHOCTH HHTEPIPETAIMA W TPEACTABICHHUS Bubmuorexa peuieHust 3agad B obOJacTu OXpaHsbl
crnenyMaibHOU OWHImTERHA. MHGOPMALMH  [IPH  MOATOTOBKE OK NPUPOIBI,  TUIAHMPOBAHHMS  CBOMX
3.1 TEOPHUH OTHOCHTEBHOCTE coo0IIeHNMi 0 rpaHHUIax _ 1 TIOCTYIKOB H OHEHKH
oTHocuTenpmocty | CAHOBPEMCHHOCTH. IPUMEHUMOCTH KITACCHUECKOH https://m.edsoo.ru WX BO3MOXHBIX TIOCIEACTBUI s
(4 u) zzzeme}me BPEMCHM 1 | \iexanuku u ocHoBax CTO [7f41c97c oxpymaromeﬁvcpenbl. 5
PAIICHUE JITHHBL. VuyacTByrommii B IIpaKTHYecKoil
Oneprus n HMITYJIEC JIeSITEIbHOCTH 9KOJIOTHYECKOIA,
PETATHBUCTCKOH  HaCTHIIBL. HPUPOJOOXPAHHOM HATIPABIEHHOCTH.
CBsi3p Macchl ¢ DHEprueii u
HMMITYJIECOM PEIISITUBHCTCKOMN
YaCTHUIIBL. DHEPTUS TTOKOS
Pasnen 4. KBAHTOBASI ®M3HUKA (15 u)
®ortonsl. ®opmyna Ilmanka OpHEHTHPOBAaHHBI HAa TNPUMEHEHHE
4.1 3HeMeHTBj CBSI3U 3Hepm§ Q?IOTOHa c ero Habmopnemme — porodpexra  ma bomorexa 3H21H1/H71 CI::TGCTBGHHLIX " C(I:III/IaJ'ILHLIX
KBAaHTOBOU YCTaHOBKE C LIMHKOBOM IJIACTUHOM. ]—[OK
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onTuku (6 4) YaCcTOTOM. OHeprus u | MccnenoBanne 3aKOHOB BHEIIHETO https://m.edsoo.ru | Hayk mis
umiyise ¢ortona. OtkpsiTue | Gororddexra. /7f41c97¢ pelleHus 3a1ad B OOJNAcTH OXpaHBI
u uccnenoBanre | OObSCHEHWE OCHOBHBIX IPHHITUIIOB IPUPOBI,  IUIAHMPOBAHHMS  CBOMX
dotoapdexra. OnbiTel A.l'. | DeHCTBUS TEXHUYECKUX YCTPOUCTS, TIOCTYIIKOB ¥ OLICHKH
Cronerosa. 3aKOHBI | TaKUX Kak: (hoTo37IeMEHT, UX BO3MOXKHBIX IOCHEIACTBHH s
(b(jToatl)(lzeKTa. YpaBHeHue | GOTONATUMK, COJTHECUYHAS 6uaTapeﬁ, OKPYKAIOIIEi CPETTbi.
OuHIITEHHA JUIS | CBETOIMOA; M YCIOBUM  MX VuacTByloNmiA B IpaKTHECKOH
boroaddekra. «KpacHas 6e3onacnoro“ TPUMEHCHUS B ESITELHOCTH SKOTOTHIECKOH,
TpaHUIIa ¢dboroadderra. | mpakTHUSCKON KU3ZHU. .
Haenenne cBera. OmbiTel | PemeHne pacy€THBIX 3ajad C SBHO MPHPOAOOXPAHTHOH HANPABICHHOCTH.
I1.H. JIeOenena. 3aIaHHON (DPU3UYECKON MOJCIBIO C
Xumuueckoe JIEUCTBUE | MCIOJIb30BAHUEM OCHOBHBIX
CBETA. TexHHuUecKkue | 3aKOHOB M (OpMYyJl KBAaHTOBOH
YCTPOMCTBA U NpaKkTHyecKkoe | ONTHKH.
npuMeHeHne: (oTodaeMeHT, | PEIICHHE KAaueCTBEHHBIX 3a/ady ¢
doTomaTunK, conueynas | OMOPOM Ha U3y4eHHBIC 3aKOHBI,
Garapesi, CBETOMOL 3aKOHOMEPHOCTH KBaHTOBOM
OITHKHU. PacnioznaBanue
(u3nyuecKux SIBICHUH B yueOHBIX
OTIBITaxX: (hoToanexTpuUecKuit
3¢ eKT, CBeTOBOE JaBJICHHE.
OnucaHne H3yYEHHBIX KBaHTOBBIX
SIBICHUH " MIPOLIECCOB [¢
UCIIOJIb30BaHHEM (bH3nIecKux
BEJIMYMH: CKOpOCTh
3JIEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M YaCTOTA CBETA, SHEPIUS U
HUMITYJIEC (POTOHA
Mopens aroma Tomcona. | U3yueHue MOJIEHN OIBITA OpHEHTHPOBAHHBI B JIESTEIbHOCTH
Onwiter Pesepdopma  mo | Peszepdopna. IIpoBenenue Ha Hay4HBIC 3HAHHUS O WPUPOIE U
paccesHuIo a-9acTHIl. | DKCIIEPUMEHTa TI0 HaOIIOICHHUIO Bubnuoteka 00I1IeCTBE, B3aUMOCBS3IX YEIOBEKA C
CrpoeHue aToMa IInanerapHas Mozelb aToMa. | JMHeH4aToro cmekrpa. OueHka [IOK IIPHPOIHOMN U COLHAIBHOI CPEIO.
4.2 TMocrtynater Bopa. abCONMIOTHBIX M OTHOCHTEIbHBIX
(4 1) W3nmyuenne W MOITNOMIEHUE | MOTPEIHOCTEN M3MEpEHUi https://m.edso0.ru
¢oTtoHOB mpHm  mepexone | GU3MUECKUX BEIUYHH. [7f41c97c
aTomMa ¢ opaHOro YypoBHS | M3ydenue MOJIETIH aToma:
SHepruM Ha JApyroil. Bupael | ToMcOHa, NIaHETapHOM MOAENH
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cnekTpoB. CHexkTp ypoBHEH
SHEPTUU aToMa BOAOPOJa.
BonnoBrle cBolicTBa YacTHII.

Bosnubl ne Bpoitns.
KopmyckynsapHOBOIHOBOM
JTyaJTi3M.

CnoHTaHHOE U

BBIHYX/ICHHOE H3JTyYeHHUE.
TexHuueckue ycTpoilcTBa U
MPaKTUYECKOE NPUMEHEHHE:
CTIEKTPaJIbHBIH
(cmiexTpockor), nazep,
KBAaHTOBBIN KOMITBIOTED

aHaJIu3

aTtoma, Mojenu aroma bopa.
N3yuenue CIIEKTpa YpOBHEH
SHEPTUH aToma BOAOPOJA.
OObsicHEeHHEe TIPUHIMIIOB JEUCTBUS
" yCIOBUH 6e301acHoro
MIPUMEHEHHUS CIIEKTPOCKOIa,
na3epa, KBAHTOBOT'O KOMITBIOTEPA.
PerieHne KkadecTBEHHBIX 3a1ad C
OMOpOH Ha W3y4YEHHBIE 3aKOHBI,

3aKOHOMEpPHOCTH U  (pusuveckue
apiaeHuss 1o Teme «CrpoeHue
aToMay.

PacniozHaBanue ¢busnueckux
ABIEHMH B y4eOHBIX OMBITAX:
BO3HUKHOBCHHC JIMHEMYaTOro
CIEKTpa  HU3JIyYCHHS. Anamms

KBaHTOBBIX ITPOLIECCOB U SIBJICHUH C
UCIIOJIB30BaHHEM 1TOCTY1aToB bopa

4.3

ATomuoe sapo (5

4)

OKcTeprMeHTHI,
JOKa3bIBAIOIINE CJIOKHOCTD
ctpoenust snpa. OTkpeiTHE

paanoakTHBHOCTH.  OIIBITHI
Pesepdopna o
OIPEICIICHUIO cocrasa

PaZiMOAKTHBHOTO M3JIyYCHUSI.
CpoiictBa ambga-, Oeta-,
ramMma-u3inydeHus. BrmsHue
PaZiMOAKTUBHOCTH Ha YKHBBIC

OpTaHU3MBL.
OTKpBITHE  TPOTOHA |
HEWTpOHa. Hyxnonnas

Mozens siapa [efizenOepra-
HBaneHko.

3apsn  sgpa. MaccoBoe
quco sapa. V30Torsl
Anba-pacnan.
OJIeKTPOHHBIN u

N3yuenue JKCIIEPUMEHTOB,
JIOKa3bIBAOIINX CJIOKHOCTh
CTPOEHHS aTOMHOTO sIIpa.
HccnenoBanue TpekoB dacTull (I10
rotoBeiM (ororpadusm). M3yyenue
ANECPHBIX CWJI, SAIEPHBIX pEaKIi
CHHTE3a M pacmaja, TepMOSAECPHOTO
CHHTE3a.

M3yuenne HyKJIOHHONW MOJENH sapa
I'eitzenbepra-lBaHeHKO.
OO0BbsicHeHHE YCTpOWCTBa u
MIPUMEHEHHS JO03UMETpa, KaMepsl
Bunbcona, sAmepHOro  peaxropa,
ATOMHOW OOMOBI.

Pewienne 3amau ¢ omopod Ha
MONyYeHHbIE 3HAaHUS, B T.4. O
3apsizie 1 MacCOBOM YHCIIE sfpa.
PacnioznaBanme ¢dusuecKux
SIBICHUH B y4YeOHBIX ONBITAX M B

bubnuoreka
HOK
https://m.edsoo.ru

[7f41c97c

OpHUEHTHPOBAHHBI B JESTEIbHOCTH
Ha Hay4Hble 3HAHHUSI O WPUPOIE U
00II[eCTBE, B3aMMOCBS3SX UYEIOBEKA C
PUPOIAHON U COLIMAIBHOM Cpelou.
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MMO3UTPOHHBIA OeTa-pacrma.
I' amma- usmydeHue. 3akoH
paZMoaKTHBHOTO pacIiaja.
OHeprusi CBsI3M HYKJIOHOB B
sape. SInepHbIe CHITBL.
Hedext maccol siapa.
Snepusle peakuuu. Jlenenue
Y CUHTE3 Si/Iep.
SnepHbrit
TepMosiiepHbIi
[IpoOneMbl 1 TEpCHEKTUBBI

peakTop.
CHHTE3.

SIEPHON PHEPrETUKHU.
DKOJIOTUYECKUE aCIeKThI
SIEPHON PHEPrETUKHU.
DneMeHTapHble  YacTHUIIBL.
OTKpbITHE TIO3UTPOHA.
Meroasl  HaOMIOLEHUSA U
PETUCTpAIMU dJIEMEHTaPHBIX
YaCTHUILL.

DyH1aMEHTaJIbHbIE
B3auMojencTeusd. EQUHCTBO
(u3NYeCKOi KapTUHBI MHUpA.
TexHnueckue ycTpoicTBa U
MPaKTHYECKOe TPHUMEHEHHE:
JIO3UMETD, KaMmepa
Bunscona, SIIEPHBIN

peakrop, aToMHast bomba

OKpYXKarowIei JKU3HU:
eCTECTBEHHAas! W HCKyCCTBCHHAS
PaIMOaKTHBHOCTD.

OmnncaHre KBaHTOBBIX SBIIEHHUH U
MPOLIECCOB €
(uzmuecKux

HCIIOJIb30BAHUEM
MepUoJT
CBSI3H

BEJINYUH:
SHEPTHS
JIe(EeKT MacChl

MoJTypacmnasja,
ATOMHBIX  s7IE,
sapa.

AHamu3 MpoleccoB U SIBJICHUH C
UCITOJIb30BaHHEM 3aKOHOB u

MOCTY/IaTOB: 3aKOH COXpaHEHHUs

JJIEKTPUYECKOr0  3apsla, 3aKOH

MaccoBOro
bopa,

PaguoaKTHBHOIO pacnaja.

VYuacte B paboTe KpyrJioro cToja

COXpaHCHU A qucJia,

IMOCTYJIaThI 3aKOH

«DyHaMEeHTaIbHbIE
B3aUMOJECHCTBHS. EnnnctBo
(u3nyecKoil' KapTUHBI MUPAY.

Hcnonp3oBanune MHGOPMALOHHBIX

TEXHOJIOT Ui IS TIOMCKA,
CTPYKTYPHPOBAHUS,

WHTEPIPETAllNd W IIPEICTABICHUS
nHpOpMaIMK  TPH  TOATOTOBKE
COOOIIEHHI 0 MIPUMEHEHUN
3aKOHOB KBaHTOBOW (U3MKU B

TCXHHUKE u TCXHOJIOTHAX,
OKOJIOTHYCCKHUX aCIICKTax ﬂﬂepHOﬁ

SHEPTETHKU

Paszpen 5. 9JIEMEHTDBI

ACTPOHOMMUHU U ACTPOPU3UKHU (7 1)

OneMEHTHI
aCTPOHOMHH U
actpoduzuxu (7

5.1

Orarnsl pa3BUTHSA
actpoHomuu. [Ipuknamaoe u
MHPOBO33pPEHYECKOE

3HA4YCHUC aCTPOHOMUU.

TToaroroska cooOmennii 00 Tamax

pasBuTHSA aCTPOHOMUH, 0
TIPUKIIATHOM u
MHPOBO33PEHUECKOM 3HAYEHUHU

Bubnunoreka
1HOK
https://m.edsoo0.ru

[7f41c97¢

OpueHTHPOBaHHBIM Ha TNPUMEHEHHUE
3HAHWH E€CTECTBEHHBIX M COIHAIBHBIX
HayK JUId peIleHus 3ajad B 00JacTH

OXpaHbl MpUupoabl, IIAaHUPOBAHU A
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Bun 3BE3THOTO HeOa.
Co3zBe3mus, spkue 3BE3NBI,
IJIaHETBl, HX  BHJIUMOE
JIBUIKEHHE. Conneunas
cucrema.

CouHie. ConHeuHas
aKTHBHOCTb. Hcrounuk
sHeprun ConHIa U 3BE3N.
3BE31bI, WX  OCHOBHEIE
XapaKTEePUCTHKH.
JlnarpaMma «CreKTpabHBIN
KJ1acc - CBETHMOCTbY.
3BE3 MBI TJIaBHOM
MOCIEA0BATEIBHOCTH.
3aBHCUMOCTh ~ «Macca -
CBETUMOCTB»  JUISl  3BE3]
TJIaBHOM
MOCJICAOBATEIIBHOCTH.
BryTtpennee CTpPOEHUE
3BE3I. CoBpeMeHHBIE
MIpeICTaBICHUS o}
TIPOUCXOKICHUU Hu
spomronri CoJtHIa U 3BE3LI.
OTarnbl JXU3HHU 3BE3I.
Mneunsiii Ilyte - Hama I
amaktuka. llomoxkeHme wu
NIBYKEHNE ComHia B
T'amaktuke. Tunbl rajgakTHk.
Panuoranaktuku u KBasapsbl
YepHuble ABIpHI B AIpax
rajakTHK.

Bcenennas. Pacmmmpenue
Bceenennoii. 3akon Xa06ma.
Paz6eranue raJaKTHK.
Teopus bonbmioro B3phiBa.
PenmkToBOE M3ITyUCHUE.
MaciurabHas CTPYKTypa

aCTPOHOMHUH, O METOAAX MMOJTYYCHHU A

Hay4HBIX ACTPOHOMUYECKHX
3HAHUH, OTKPBITUAX B COBPEMEHHOI
aCTPOHOMMHU.

N3yuenue COBPEMEHHBIX

MpEeACTAaBICHUN O MPOUCXOXKICHUU
u 3Bojrounn CoJHIIa U 3BE3/1.

Nzyuenue THUIIOB rajakTuK,
pasoTalakKTUK " KBa3apoB.
W3ydenne nBUXKEHUS HEOCCHBIX
TeJI, BOIOLNHU 3BE3/] M BeeneHHOM,
IIPOLIECCOB, IIPOUCXOIALIUX B
3BE371aX, B 3BE3JHBIX CHCTEMax, B

MEXTraJaKTHUYeCKOU cpere,
MacIuTaOHON CTPYKTYPBI
BcenenHoit'. OObsicHeHne

pacumpenus BeeneHHoll Ha OCHOBe
3akoHa Xab0ia.
ITonroroska K 00CYKICHHIO

HEePEIICHHBIX npobiem
ACTPOHOMMH. IIpoBenenue
HaOIIOICHUIT HEBOOPY>KEHHBIM
TJ1a30M c HCIIOJIb30BaHUEM

KOMIBIOTEPHBIX MPUIOKEHUNA TS
oTIpeieTIeHuUS MTOJIOKEHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYI0  JaTy:  OCHOBHBIE
co3Be3aust CeBEepHOTO MOIyIIAPHS
U SIpKUE 3BE3 MBI

[IpoBenenne HaOJIOIEHUI B

TEJIECKON JlyHsl, IJIAHET,
Mnuneusnoro IlyTu.

Yuactue B JCKyCCUU 0o
HEPELICHHBIX npobiemax
aACTPOHOMUH

CBOMX TIOCTYIKOB UM OLEHKH HX
BO3MOKHBIX MIOCIEACTBUN ULt
OKpY>Karollen cpepl.

VyacTByromuii B NpakTHYECKOH
JIESITEIbHOCTH 3KOJIOTUYECKOI],
MIPUPOJIOOXPAHHON HANIPaBIEHHOCTH.
OpHUEHTHPOBAHHBIH B JEATENBHOCTH
Ha Hay4Hble 3HaHHUA O MNPUPOAE U
o0IecTBe, B3aMMOCBS35X YEJIOBEKa C
MPUPOTHOMN U COLUANBHON CpeoH.
OpHUEHTUPOBAHHBIA B JIEATEIBHOCTH
Ha Hay4yHble 3HAHHA O MPHUPOAE U
o0lecTBe, B3aMMOCBS35X YEJIOBEKA C
MIPUPOTHOMN U COLUANBHON CpeIoH.




Bcenennoii.
MeraranakTuka.
Hepeménnnie IPOOIIEMBI

ACTPOHOMHHU

Pasznen 6. OBOBIIAIOIIEE IOBTOPEHMUE (4

4)

6.1

O6o0maroree
MOBTOpeHHE (4 )

O06o61menne u
CHCTEeMaTH3aLus
COJIepKaHUs pa3esioB Kypca
«MexaHuKa,
«MonekynspHas (usnka u
TEPMOIHHAMUKAY,
«ONeKTpoaNHAMHKAY,
«Konebanuss ©  BOJIHBDY,
«OcHOBBI CHeIaTbHON
TEOPUH OTHOCHUTEIBHOCTHY,
«KBanToBas ¢busnkay,
«DNeMeHThl aCTPOHOMHUH H
acTpoHU3UKNY.

(GU3NKH U aCTPOHOMHUU B

Ponb

SKOHOMHUYECKOMH,
TEXHOJIOTMYECKOH,
COLIMAJILHOM M JTUYECKOU
chepax
YeJI0BeKa,

JeSTENbHOCTH
polIB W MecTo
(GU3MKM W acTPOHOMHH B

COBPEMEHHOMI Hay4YHOH
KapTUHE MHpa, 3HAuYCHHE
OIMHMCATCIBHOM,
CHUCTEMATU3UPYIOLLEH,
OOBSICHUTEIIEHOU u

MPOTHOCTHYECKON (YHKIIHI
(u3MUecKol Teopuu, PpoIb
¢usmueckoii  Teopum B
(hopmMupoBaHUT

TpeJCTaBIECHUI 0

Yyactue B JUCKYCCHH O POJIH
(usukn u ACTPOHOMUU B
pa3auuHbIX chepax JAeATeIbHOCTH
YyeoBeKa.

IToaroroBka cOOOLICHHI O MecTe
(u3NUeCcKoil KapTUHBI MUpa B Py
COBpCMeHHbIX HpeﬂCTaBHCHI/Iﬁ 0
MIPUPOIE.

BrinosnHeHne y4eOHBIX —3a/IaHHH,
JIEMOHCTPHPYIOLINX
OCHOBHBIX TOHSTHH, (QU3NYECKUX
BEJIMYMH U 3aKOHOB Kypca (pM3UKU
10-11 xmaccoB

OCBOCHHUEC

Bbubnnoreka
LHOK
https://m.edsoo.ru

[7f41c97c

OpHueHTUPOBaHHBIA Ha MpPUMEHEHHUE
3HAHUI €CTECTBEHHBIX H COLIHMAJIBHBIX
HayK JUId pellleHusl 3ajad B 00JacTu
MPUPOJIEI,
CBOMX IOCTYIIKOB U OL[EHKH

WX BO3MOXXHBIX TIOCHEACTBUN  IUIs
OKpPY’KaIoLLEN cpeabl.
VYyacTByromui B
JIESITETFHOCTH
MPUPOIOOXPAHHON HANIPABIEHHOCTH.
OpHUEHTHPOBAHHBI B JEATEIHHOCTH

OXpaHbI IJIaHUPOBAHU A

IIPAKTUYECKON
3KOJIOTHYECKOIA,

Ha Hay4yHble 3HAHHA O TPUPOAE U
00IIIeCTBE, B3aMMOCBA3SAX UEJIOBEKa C
MPUPOIAHON U COLIMAIBHOM Cpeou.

OpHUEHTHPOBAHHBIA B JEATEIHHOCTH
Ha HAy4YHble 3HAHHA O TPUPOAE U
00I1IeCTBE, B3aMMOCBS3SIX YEIOBEKA C
NPUPOAHON U COLIMAIBHOMN Cpeou.
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(u3MUeCKOi KapTHHE MHUDa,
MecTO (PM3UYECKOH KapTHHBI
MuUpa B oOmeMm  psay
COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX TPEICTAaBICHUNA O
pupoe

PesepBHoe Bpems (3 u)




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE
Tema ypoka Konrpoabubie | IlpakTHueckue A op

n/n Bcero u3yueHusi | odOpa3zoBaTesibHbIE

padoThl padoTsbI
pecypchl
®du3nKka — HayKa O MPHUPO/IE.
1 Hayunrie MeT(})lle)I HO?lj)HapHI/IH 1 bubmmorexa [TOK
Y https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIEeTr0 MUpPa
Ponb u MecTo pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAay4YHOM KapTUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IESITEIBbHOCTH JIIOICH
Mexannueckoe IBUKECHHUE.

3 OTHOCUTENBHOCTh MEXAaHUUECKOI'O 1 bubnmuoreka [JOK
nBrokeHusd. [lepemenienne, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHE

4 PaBHOMEpHOE MpSAMOJIMHENHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHOE mazieHne. Y CKopeHue 1 bubnunoreka [JOK
CBOOOIHOTrO MaicHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe J1BUXKEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH 110 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anumnest. 1 bu6nmoreka [JOK
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NHepuuanpHbIe CUCTEMBI OTCYETA.
IIepsbiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 cyneprosuinu cui. Bropoi 3akoH bubnmorexa [TOK
yrep ' p . https://m.edsoo.ru/ffOc3be8
HproTona nist MatepuaibHOM TOYKH

10 Tperunit 3akoH HeroToHa st bubnuorexa [JOK
MaTepHUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TspkecTh. IlepBas kocMmueckas bubmmorexa [TOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cumna tpenus. KoaddumuenT TpeHus.

13 Cuna czn OTI/IBneI({bP(Ilf)I pu I[BI/I)P;(CHI/II/I bubmorexa LOK

P P https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH WJIH ra3e
[TocTynarenbHOE 1 BpamaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenT cuisl. [1nedo cuasl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOrO Teja
Nmmynbe MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEPHAIbHBIX TOYCK. bu6mmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBU)KEHUE
PaboTa 1 MOIITHOCTH CHJIBIL.

16 Kunernueckas 3Heprusi MaTepuaIbHON bubnuoreka [IOK
Touku. TeopeMa 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOI SHepruun

17 [loTenuuanbHas sHeprus. bu6nmoreka [JOK
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[TorennuanpHast SHEPTHUS YIPYTO
nehopMUpOBaHHOW MPYKUHBIL.
[TorennmansHas SHEPTHUA TeJa BOIU3U
MTOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHunanpHbIe U HEMOTEHIMAJIbHBIE
cuiibl. CBsi3b pabOThI
HEMOTEHLUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUUYECKOI 3HEPTUU CUCTEMBI Tell.
3aKOH COXpPaHEHUSI MEXaHNYECKOU
SHEpPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
W3MEHEHUEM MEXaHWYECKON PHEPTUHU
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO KTy Ta

20

KoHntpospHas padoTa o reme
«Kunemartunka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKECHUS MOJICKYJISIPHO-
KUHETHYECKOW TeopuH. bpoyHOBCKOE
nsuxenue. duddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKCHUS U
B3aUMOJCICTBUS YaCTHUL BELIECTBA.
Mopenu cTpoeHHUs Ta30B, )KUIKOCTEN
U TBEPIBIX TEII

23

Macca MOJICKYII. KonunuectBo
BemiecTBa. IloctosHHas ABOF&IIpO

24

Tennosoe paBHOBecue. TeMmeparypa
u e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoIoTHas TemIepaTrypa Kak Mmepa
26 CpeaHEN KUHETUYECKON SHEPIUun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJ. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanmbToHa. ["a30BbIe 3aKOHBI
JlabopaTtopHas pabora
28 «HccnenoBanne 3aBUCUMOCTH MEXKTY
napaMeTpamMu COCTOSIHUS
pa3peKeHHOr 0 Ta3ay
29 H3onporiecchl B UI€aIbHOM ra3e u ux bu6mmoreka [IOK
rpaguvecKoe mpecTaBIcHUE https://m.edso0.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crroco0bI e€ n3meHenus. Konmdectso bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OTHOATOMHOIO UJCATLHOTO
raza
bubmuoreka [JOK
31 Bupt rerionepesata https://m.edso0.ru/ff0c5c36
VY aenpHas TEIIOEMKOCTD BEILIECTBA.
32 KonuuecTBo TennoTsl npu Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Terionepenaye. AnuabaTHbIN mpolecce
33 [lepBrlii 3aKOH TEPMOJMHAMMKY U €TO bubnuorexa [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 Heo6paTumocTh nporeccoB B bubnuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoit 3akoH
TCPMOANHAMHKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerutoBoi

bub6mmoreka [{OK

3 MAaIllHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/|
37 DKOJ0ru4ecKue npooiIeMbl
TETIOPHEPTETUKH
38 O6o0mmaromuii ypok « MosekynspHas bubnuorexa [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbHas pabota o teme
39 «MonekynsapHas puznka. OCHOBBI bubmorexa [TOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooGpa3oBaHue U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AGCOII0THAs U OTHOCUTEIbHAS
41 BJI&YKHOCTh BO31TyXa. HachImeHHbIH bubmorexa HOK
Hy%a. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u
42 aMmopdHbIe Tesa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpucTasuioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. COBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.
43 VY nenbHas TemioTa MaaBjIeHUs bubmorexa HOK
g ' https://m.edso0.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44
YPaBHEHHE TCIIIOBOrO basatca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tei. DNeKTPUIECKUn bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiJIoB

[IpoBOIHUKY, TUATEKTPUKU U

bub6mmorexa [{OK

46 IOJIYIIPOBOJHUKH. 3aKOH COXPaHEHUS
yHpoBOZ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
BsaumoneiictBue 3apsiioB. 3akoH
47 Kynona. ToueyHEIN dlIEeKTpUYECKUHT bubmmorexa LOK
Y ) P https://m.edsoo.ru/ffOc6ce4
3apsiy
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosst. [IpuHnmn cynepnosunun bubnuoreka [IOK
ANEKTpUYECKuX nosiei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cwit aieKTpocTaTHuecKoro
49 noxud. [Torenmuman. Passocts bubmmorexa [OK
' tait. https://m.edsoo.ru/ff0c6f00
IOTEHI[MATI0B
[TpoBOAHHKYN W AUDIIEKTPUKH B
50 3JIEKTPOCTATUYECKOM IIOJIE bubnmorexa [JOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudeckas IPOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoémrocTs. KoHImeHcaro
p A p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHIIEHCATOpa. DHEPTUs 3apsSHKEHHOIO Bubmorexa OK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JIaGoparopHas pabota "M3mepeHue
EKTPOEMKOCTH KOHEHcaTopa"
[IpuHIMIT NERCTBUSA U IPUMEHEHNE
54 KOHJICHCATOPOB, KOMUPOBAIHHOTO

ammapara, CTpyHHOro IpuHTepa.
DnexTpocTaTHYecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHHe IEKTPOPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comporusnenue. 3akon Oma Jist
ydacTKa Ieru

56

[TocnenoBarenbHOE, MapaLIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIaboparopHas pabota
«/3ydeHne cCMemanHOro COeTMHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenma

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

58

3axon Oma 1t MOJTHOM (3aMKHYTOH )
anekTpuueckoit uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenue DJ1C ucToUuHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAs TPOBOAUMOCTH TBEPBIX
METaJIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIPOBOJUMOCTh

60

ONEKTpUUYECKUI TOK B BAKyyMe.
CBolicTBa JIEKTPOHHBIX ITy4YKOB

61

ITomynpoBOAHUKH, UX COOCTBEHHAs U
puMecHas mpoBoauMocTh. CBoiicTBa
p—n-nepexoaa. [loxynpoBoHIUKOBBIE
npuOopHI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DIEeKTPUUYECKUM TOK B pacTBOpax u

62 pacIiaBax 3JIEKTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTPOIUTHYECKAs TUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DnexTponu3
DNEeKTPUYECKUM TOK B razax.

63 CamocTosTeTbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX ITPAKTUYECKOE bubnuoreka [IOK

64 1
npuMeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e301macHOCTH

65 O06o0maronuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas padoTa o Teme

66 «Dnektpocratuka. [locTostHHBIN 1 bubnnoreka [JOK
3JeKTpUuuecKkuid Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CPEAax»

67 PezepBHblit ypok. KonTposibHas 1 bubnuoreka [JOK
pabota no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbiit ypok. O600Ima0mui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
o
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxriieckie i[:;:e}[l/lﬂ :)I;I:azzll;::)enbﬂme
padoTsbI padoThI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MaruutHoe 1ojJie. 1 bubmmoreka [{OK
Bexktop MaruuTHON MHAYKUUH. JIMHUN https://m.edso0.ru/ff0c9778
MarHUTHON WHTyKITUU
MarauTHO€ 1oJie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena. bu6moreka [IOK

2 . 1
B3anmopeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopaTtopHas paborta «3yuenue 1 1 bubnuoreka [IOK
MAarHUTHOTO TOJISl KaTYIIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJIST HA
MPOBOJHUK ¢ TOKOM. Cuna Ammepa.

4 JlaGopaTopHas pabora 1 1 bubnuoreka [JOK
«Hccnenosanue NelUCTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBUKYIYHOCS 3aPSDKEHHYIO YaCTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpomMarHuTHas uHAykus. [Totok

6 BEKTOpa MarHuTHOW nHAykuuu. J/1C 1

HWHIAYKIUH. 3akoH BHCKTPOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

JlabopaTtopHas pabora
«HccnenoBanue SIBICHUS
BHCKTpOMaFHI/ITHOI\/JI HHIAYKOUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTB. SBIEHUE
camouHAykIuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE IoJie

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHn4eckue ycTpoicTBa u ux
IIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
MHIYKIMOHHAs I1eYb

10

O6o6mmaronuii ypok « MarHutTHoe
noJie. DIIEKTPOMAarHUTHAST MH]TYKITHSDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontposbHas padoTa o reme
«MarauTtHoe I10JI€E.
DNeKTpOMarHuTHasK UHIYKITUSDY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBo0OOIHBIE MEXaHUUECKUE
kosnebanus. 'apMoHnyeckue
KosneOaHusl. YpaBHEHUE
TapMOHUYECKHX KOoJeOaHHi.
[IpeBpanienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»

14

Koneb6arenbHblil KoHTYp. CBOOOAHBIE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AJIEKTPOMArHUTHBIC KOJIcOaHUs B
UaeaTbHOM K0JeOaTeTbHOM KOHTYpE.
AHaNoOrust MEX1y MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUSA SHEPIruru B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpe

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarMUX
KoseOaHusX. BoIHyX/IeHHbIE
MexaHHYecKue Koyiebanus. Pe3oHnanc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiii Tok. CHHYCOUIaTbHBINA
MepeMEHHbINA TOK. MOIIHOCTh
MEPEMEHHOI0 TOKa. AMILTUTYTHOE U
JeMCTBYyIOIEE 3HAYCHHUE CUJIbI TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponssocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoiicTBO U MPaKTHUECKOE
MIPUMEHEHHE JIEKTPUIECKOT0 3BOHKA,
reHepaTopa IEPEMEHHOI0 TOKa,
JIMHUH 3JIEKTpoIepead

bubnuoreka [JOK
https://m.edsoo.ru/ffOcc324

20

OKOJIOTM4YECKHE PUCKHU IIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
KynbTrypa ncnonp3oBaHus
NIEKTPOIHEPTUHU B ITOBCEIHEBHOMN
KU3ZHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHU4eCcKHe BOJIHBI , YCJIOBHA

pacnpocrpanenus. [lepuon. CkopocTh

bu6mmoreka [{OK

21 pacIpOCTpaHEHHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeunble ¥ MPOIOJILHBIE BOJIHBI
29 3Byk. CKOpOCTh 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKa. BricoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHbIE BOJHBI, UX
23 cBoicTBa 1 ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguoCBsI3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 Kontponbnas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
Todeunslil HICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 otpaxkeHus ceta. [loctpoeHue bubmorexa HOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHHil B IIIOCKOM 3epKaje
[Ipenomnenue cera. [lonHoe
08 BHYTpEHHee oTpakeHue. [IpenenbHblil bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpa)KeHHUS
29 JlaGopartophas pabota «3mepenue bubnuorexa [IOK
IoKa3arelIs MPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3o0paxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyia TOHKOHN JIUH3bI.
YBenuueHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopHas pabora

31 «MccnenoBanue CBOMCTB
M300paXeHUH B IMH3AX)
Hucnepcus cBera. Co>XHBIA COCTaB
32 6enoro cserta. L{Ber. JlabopaTtopHas
pabota «Habnronenue aucnepcuu
CBETa»
WNnuTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
33 N
ceerta. [ludpakumnonnas pemeTka https://m.edsoo.ru/ff0ced22
[TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOpHI M yCTPOMCTBA U
yCI0BHS UX 0€30MMacCHOT0 MPUMEHEHUS
['panuIIBI MPUMEHUMOCTH
36 KJIacCMYeCKOM MexaHuKH. [locTynaTsl bubnmuorexa [JOK
CIIelIMaIbHOM TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTDh OJTHOBPEMEHHOCTH.
37 3aMeqIeHue BpeMEHH U COKpaIleHUE Bubmiorexa OK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEprus ¥ UMITYJIbC PEIATUBUCTCKOMN
38 qaCT};IuLI CB;I3Ly MaC(l::)bI C dHeprueu u bubmorexa LHOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusl MOKOs
KonrponbHas padora «OnrTuka.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®otoubl. opmyna [1nanka. DHeprus

bubmuoreka [JOK

40
¥ UMIYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAaHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHbl poTorddexra. YpaBHeHHE
42 9171HHIT€§H21 )ln(lf)l(bq)omaq);ema brmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» gorosddexra
Hasnenne ceera. OnbiTol I1. H.
43 JleObeneBa. XMUYECKOE NEWCTBUE bubmorexa HOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTea u
MPaKTUYECKOe MPUMEHCHHE:
44
dboTornemMeHT, HOTOATIHK,
CoJIHEUHasi baTapesi, CBETOINO
45 Pemenne 3agau mo reme «91E€MEHTBI bubnuoreka [JOK
KBAHTOBOM OINTHKI)Y https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. ONBITE
46 Pezepdopna no paccesHuro o-4yacTu bubmorexa HOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToma
bubmuoreka [JOK
47 I1 b
OCTyatel bopa https://m.edsoo.ru/ff0d0afa
Wznydenue u norjomieHne (poToHOB
48 I I/I};Ie exoJie aTOMEIlH co H(()I;o OBHS bubmorexa LOK
p pexon . g yp https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BomnHoBbIe cBolicTBa yacTull. BoHEBI
. bubmuoreka [JOK
49 ne bpoins. KopnyckymnsapHo-

BOJHOBOM AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYYCHUC

50

OTKpBITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopna o onpexnenennio cocrapa

PAaAOAKTUBHOI'O U3JTYYCHHUA

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
n3nydeHus. Biusaue
PaIOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA Y HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amMmma-uzinyyeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbliid
peakrtop. [IpoGiembl, TEpCIEKTUBHI,
IKOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTobl HaOMIOACHUS U
perucTpaiuy 1eMEeHTapHbIX YaCTHII.
Kpyrasiii cron «DyHnaMmeHTanbHbIE
B3auMoJieicTBUsA. EMuHCTBO
(bu3nUecKoil KapTUHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3aH0r0 HeOa. Co3Be3nus,
SIpKUE 3BE3/TBI, TUIAHEThI, UX BUIAUMOE
nexenne. CollHEUYHAs CUCTEMaA

56

Connue. ConHeuHas akTUBHOCTb.
Hcrounuk sHeprun ConHua v 3BE3]1



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bl, NX OCHOBHbIC
XapaKTePUCTHKU. 3BE3/IbI TTIaBHOM
MocJIeIoBaTeIbHOCTH. BHYTpeHHEe
cTpoenue 3B&311. CoBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sporonru CoJIHIIA U 3BE3 ]

58

Mneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue n apmxenue ConHua B
lNamakTtuke. ['anaktuku. Y€pHble
JIBIPBI B AIpax TajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznmydeHue.
MeraranakTuka

60

Hepemennsie npo0iemMbl acCTpPOHOMUU

61

KontposbpHas padota «neMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6maronuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH cdepax IesATEeTbHOCTH
YyeJIoBeEKa

63

O6o6matomuit ypok. Ponb u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HAYYHON KapTUHE MUpa

64

O6o0maronuit ypok. Posb
¢u3nveckoil Teopun B GopMUpOBAHUH
MpeCTaBICHUN 0 PpruznyecKoi
KapTUHE MHUpa




O6o0mmaromuit ypok. Mecto
(bu3nvecKoil KapTHHBI MUPa B 00IIeM

65 1
PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [IPEICTaBICHUN O IPUPOJE
66 PesepBHbIl ypok. MarautHoe nosie. 1
DneKTpOMarHuTHAast MHIYKIHS
PesepsHblit ypok. Ontuka. OCHOBBI
67 CHEIHATEHON TeopHuu 1
OTHOCHUTENIbHOCTH
Pesepubiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpopHU3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784
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