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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOTO YpOBHS Ha YpPOBHE CpeaHEro o0Imero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpPeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBaTenbHON Tporpammel, mpeacTaBieHHbx B DPI'OC COO, a Takke ¢ yd€Ttom
¢benepanpHOl pabouell mporpaMMbl BOCIHTaHMA M KOHLEMIUH IpPEnofaBaHus Yy4eOHOTO
npenmera «@Pusmka» B 0oOpazoBarenbHbIX —opranmzanusax —Poccuiickoit  ®denepanuu,
peanu3yonmx OCHOBHbIE 00pa30BaTeIbHbIC IPOTPaMMBbI.

ConepxaHue nporpamMMbl Mo (U3MKE HANpaBlIeHO Ha (POPMHUPOBAHHME €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyvaromuxcs 10—11 kmaccoB npu o0ydeHun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. [lporpamMma no (pu3nuke cOOTBETCTBYET
tpeboBanusiMm ®PI'OC COO K 1IaHUPYEeMBIM JTUYHOCTHBIM, MPEAMETHBIM M METarnpeaMETHBIM
pe3yiabTataM OOy4eHHs, a TAaKKe YYUTHIBAET HEOOXOJUMOCTh pean3allii MEXIPEeIMETHBIX
CBsizel (DM3MKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH MpeaMeTaMu. B Hell ompenenstorcs
OCHOBHBIE LIEJIM M3Y4YEeHUS (PU3MKU HA YPOBHE CPEIHEro oO0Ilero oOpa3zoBaHHUs, IUIAHUPYEMBbIE
pe3yiabTaThl OCBOCHHS Kypca (HU3UKU: JHYHOCTHBIC, METalpeIMETHbIe, INpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no (u3KKe BKIIOYAET:

® IUIAaHMpYEMBbIE pe3ybTaThl OCBOEHUS Kypca (PU3MKHU Ha 6a30BOM YpPOBHE, B TOM YHCIIE
MIpeIMETHBIE PE3yabTaThl IO rojjaM O0yUeHUs;

e cojepxaHue yueOHoro npeamera «Dusuka» 1mo rogam o0y4eHusl.

du3uka Kak Hayka O HambOosee OOLIMX 3aKOHAaX INPHUPOJbI, BHICTyNas B KauecTBe
y4eOHOTrO TpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMYy 3HaHHH 00
okpyxatomieM wmupe. IIKonbHBIA Kypc (UMK — CHCTEMOOOpa3yIoUMi A €CTeCTBEHHO-
HAyYHBIX YYEOHBIX MPEIMETOB, TIOCKOJIBKY (H3MYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIECCOB U
SBIICHUW, M3y4aeMbIX XHUMHEH, Ouonorued, ¢uznueckoi reorpadueii M acCTPOHOMHEI.
Hcnonp30BaHue W aKTHBHOE TNPUMEHEHHE (U3NYECKUX 3HAHWHA ONpEAeIsieT XapakTep u
pa3sBUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B cdepe SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJTyYECHUsI HOBBIX MAaTE€PHAJIOB C 33JaHHBIMU CBOMCTBAMU U Ipyrux. M3ydyeHne Gu3NKu BHOCHUT
OCHOBHOH BKJIaJ B (hOPMUpPOBAHHE €CTECTBEHHO-HAyYHOW KapTHHBI MHpa 0O0ydarolmuxcs, B
(dhopMupoBaHHE YMEHUI NPUMEHSATh HAYYHBIH METOJ MO3HAHMS MPHU BBIIIOJHEHUU UMU YUEOHBIX
HCCIIE0BAaHUMN.

B ocHoOBY Kypca ¢pu3uku i ypoBHS CpEIHETO O0IIET0 00pa30BaHUs MTOJIOKEH PsIT UIIEH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IMPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBISIETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BOIMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (PU3UKU.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ HEW Marepuan Kypca (U3MKH OObEIUHEH
BOKpYT ¢u3nYecKkux Teopuil. Beaymum B Kypce siBisieTcs (GOpPMHUPOBAHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE€ peanuszanus mpeanogaraeT UCIoIb30BaHUE TYMAHUTAPHOTO
noTeHIHana (GU3NYecCKorl HayKH, OCMBICIICHUE CBA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaKKe C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU IIPOOIeMaMHu.

Hoes npuxnaomoti nanpaenrennocmu. Kypc ¢usuku mnpeamonaraeT 3HAKOMCTBO C
HIMPOKUM KPYI'OM TEXHUYECKUX M TEXHOJIOTMYECKMX IPUIOKEHUM H3YYCHHBIX TECOPHUH U
3aKOHOB.

Hoes skonozuzayuu peanusyercss MOCPEIACTBOM BBEJIEHHS 3JIEMEHTOB COJAEp KaHUs,
MOCBAIIEHHBIX JKOJIOTMYECKHUM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a TaKkKe 00CYXkIeHUs MPoOJIeM PallMOHAIBHOTO IPUPOJIONOIB30BaHUS U
9KOJIOTMYECKON 0€30M1aCHOCTH.



CTepHEBBIMH 3JIEMEHTaMU Kypca (U3UKU Ha YpPOBHE CpelHEro oluiero o0pa3oBaHH
ABIAIOTCS (u3ndyeckue Teopuu ((POopMUPOBAHUE MPEACTABICHUM O CTPYKTYpe MOCTPOEHUs
¢usnueckoit Teopuu, ponu (HYHIAMEHTATBHBIX 3aKOHOB M TMPUHIIMIIOB B COBPEMEHHBIX
MPECTABICHUAX O MPHUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHH, IJIsI ONMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MIPOIIECCOB).

CuCTeMHO-IeSITETFHOCTHBIHN IMOIX0]] B Kypce (QU3UKH pean3yeTcsl MPEexk e BCETro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHON JesTeIbHOCTH oOydaronuxcs. s 6a30Boro ypoBHs Kypca
(U3MKN — 3TO HCMONb30BaHHE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U
nabopatopHeIX paboT, KOTOphle B MporpamMme Mo (GuU3UKe OObEeIUHEHBI B OOMIHMIA CIHUCOK
YYCHHUYECKUX TMPaKTHUECKUX padoT. Bbiienenrne B ykazaHHOM IepedyHe J1abopaTOpHBIX padoT,
MIPOBOJUMBIX JJII KOHTPOJS M OILIEHKH, OCYILIECTBISETCS y4YacTHHKAaMHU 0Opa30BaTEIbLHOTO
rporiecca UCXOs U3 0COOEHHOCTEH IUTAaHUPOBAHUS U OCHalleHus kabuHeta usuku. [Ipu s3TOM
o0ecrieunBaeTCs OBJIAJCHHE OOYUYAIOIIMMHUCS YMEHHUSMH HPOBOIUTH KOCBEHHBIE H3MEPEHHS,
HCCJIEeIOBaHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH U TOCTAHOBKY OIBITOB IO MpPOBEpKE
MPEIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHue yaenseTcss pelieHuio pacyETHBIX U KaueCTBEHHBIX 3a1ad. [lpu aTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO 3aJJaHHOH (PM3NYECKON MOJEINbIO,
MO3BOJIAIONINE TPUMEHSTh W3YYECHHbIE 3aKOHBI UM 3aKOHOMEPHOCTH KaK W3 OJHOIO pasleia
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3ziesoB. [y KaueCTBEHHBIX 3aJad MIPHUOPUTETOM
SBIIAIOTCS 3a/laHusl Ha OOBSACHEHHWE TPOTEeKaHWs (U3NYECKUX SBICHUM U TPOIECCOB B
OKpY’Kaloliel >KU3HU, TpeOyromue BblOOpa (u3mueckod MOAENH ISl CHUTYyallMH MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpedoBanusimMu PI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecreyeHno ydeOHOro Tmpoliecca 0a30BBII ypoBeHb Kypca (DHM3HKH Ha YpPOBHE CpPETHETO
o0miero o0pa3oBaHMs JOJKCH M3y4daThCs B YCIOBHSAX MPEIMETHOrOo KaOWHeTa (U3WKU WA B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOrOo IIMKia. B kabunere
(u3MKN TOIDKHO OBITh HEOOX0AUMOE JTabopaTopHOE 000PYIOBaHUE [Tl BHITIOJTHEHUS YKa3aHHBIX
B TmporpamMme Mo (QU3MKEe YYCHHUECKHX TMPAKTUYECKuX paboT U JIeMOHCTPAIMOHHOE
obopyoBaHue.

JemoHcTpalionHoe o0opyaoBaHue (QOpMHUpPYETCsl B COOTBETCTBUM C MPUHLUIIOM
MUHHMAaJIBHON JOCTaTOYHOCTH M 00ECIeUnBACT MOCTAHOBKY IEPEYMCIICHHBIX B MPOrpaMMe IO
¢u3nKe KIOYEBBIX JAEMOHCTpAlMH A HMCCIEOBaHMS H3y4aeMbIX SIBJICHUH U IIPOLIECCOB,
AMIUPHUYECKUX B (DYHITAMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKHUX IIPUMCHEHUH.

JlaGopaTopHoe 00opyaoBaHUE JUIsl YYEHMYECKUX MPAKTHUECKUX padboT Gopmupyercs B
BUJIC TEMAaTUYECKHX KOMIUICKTOB M OOecrieuuBaeTcs B pacuére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarndeckue KOMIUIEKTHI Ja0OpaTOPHOro OOOpYIOBaHMS JOJDKHBI OBITh
MOCTPOEHBl Ha KOMITJICKCHOM HCIIOJIb30BaHUH AHAJOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUIC U(POBBIX TaOOPATOPHIA.

OCHOBHBIMH TIEJISIMU U3Y4YCHUS GU3UKH B 00IIEM 00pa30BaHUHU SIBJISTFOTCS

e (QopmHpoBaHHE HWHTEpPECa M CTPEMJICHHS OOYYAIOUIMXCS K HAaydYHOMY H3yUYCHHIO
MIPUPO/IBI, PA3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

® pa3BUTHE TIPEJACTABICHWH O HAYYHOM METOAE TMO3HaHWA U (QOPMHPOBaHUE
UCCIIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e (hopMUpOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yibTaTa U3YUeHHUsI OCHOB CTPOCHUS
MaTepuy U QyHIaMEHTAIbHbBIX 3aKOHOB (DM3UKH;

e (hopMHpOBaHHE YMEHHI OOBSCHATH SBJICHHS C UCIOIB30BAaHUEM (PU3NYCCKUX 3HAHUHN
Y HAy4YHBIX IOKA3aTeIbCTB;

e (GopMHpOBaHHWE MPEICTABICHUI O PO (PU3UKH IJIsI PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.



JlocTikeHnne 3THX Liesell oOecreunBaeTcs peIIeHHEM CIEAYIOIMIMX 3aaad B Ipolecce
M3y4deHus Kypca (GU3UKHA Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHus:

® TpuOOpEeTEeHNE CUCTEMBI 3HaHUI 00 00mMX (PU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHUsX, BKIIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (QH3HKY, JICKTPOJIUHAMUKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPOPHU3UKHY;

e (QopmupoBaHuEe yMEHHMH TPHUMEHSATH TEOPETHYECKHE 3HAHUS [UII OOBSICHEHUS
(GU3NYeCKUX SBJICHUI B MPHUPOJE M IS MPHHATHS TMPAKTHYECKUAX PEIICHUH B MOBCETHEBHOMN
KHU3HU;

® OCBOCHHME CIIOCOOOB peIIeHHs pPa3INyYHBIX 3aJad C SBHO 3aJaHHOW (U3UUECKOMN
MOJIENBbIO, 3a/ady, TIO/IPa3yMEBAIONINX CaMOCTOATENFHOE CO37aHue (PH3MUYECKOW MOJIEIIH,
a/IeKBaTHOM yCJIOBHUSM 3aa4y;

e MOHMMaHHE (PU3NYECKUX OCHOB M INPHUHIMIOB JEHCTBUS TEXHHYECKUX YCTPOICTB M
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHU Ha OKPYKAIOIIYIO CPeNy;

® OBIJIQJICHUE METOJAMHU CaMOCTOSTEIBHOTO TUIAHMPOBAHHS U MPOBEICHUS (PU3MUYECKUX
HKCIIEPUMEHTOB, aHAJIM3a M HWHTEPIpeTanud WHPOPMAIMH, OINPEICICHUS JIOCTOBEPHOCTH
MOJTyYEHHOTO Pe3ybTarTa;

® CO3/aHHE YCIOBHUM I Pa3BUTUS YMEHHUH MPOEKTHO-MCCIIE0BATEIBCKOM, TBOPUECKON
TeSITETBHOCTH.

BocnuraTtensHblil moTeHnuan yyeonoro npeameta «dusnka» peannsyercs yepes:

® YCTAaHOBJIEHHE JOBEPUTEJIbHBIX OTHOILIEHUH MEXAYy Y4HUTEeJIeM U Yy4YEeHUKaMH,
CHOCOOCTBYIOIIMX IO3UTUBHOMY BOCHPHUATHIO YYalIUMUCA TpeOOBaHMA M MPOCHO
yuuTels, IPUBICUEHUIO HX BHMMaHUSA K oOOCyxknaeMoil Ha ypoke HH(MOpMaIuH,
AKTUBU3AlIMM UX IT03HABATEIbHON AESITEILHOCTH;

e 100yX/IEeHUE IIKOJIBHUKOB COONIOAATh Ha YPOKE OOILENpPUHATHIE HOPMBI MOBEAEHUS,
npaBwjia OOLIEHUS CO CTapIIUMU (YYUTENISIMM) U CBEPCTHUKAMHU (IIKOJIbHUKAMHU),
HOPUHIMIBI y4eOHON TUCIUILIMHBI U CAMOOPTaHU3aLINY;

® T[pUBJIEYEHHE BHUMAHUS IIKOJHbHUKOB K IIEHHOCTHOMY aCHEeKTy MU3y4aeMbIX Ha ypoKax
SABIICHUH, OpraHu3alys UX paboThl C TOJIYy4aeMOW Ha YpPOKE COLMAIBHO 3HAYMMOM
uHpOpMaLuell — MHULMUPOBAHUE €€ OOCY)KIECHMs, BbICKAa3bIBaHUS YYALIUMUCS CBOETO
MHEHHS TI0 €€ TOBOTY, BHIPAOOTKH CBOETO K HE OTHOIICHHS,

® UCMOJb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH coJlep)KaHHs Y4eOHOro mpeaMera
yepe3 JEMOHCTpPAIMIO AETAM IMPUMEPOB OTBETCTBEHHOI'O, I'PaKJAaHCKOIO IOBEIEHUS,
IPOSIBIICHUS] YEJIOBEKOIIOOUS U 100pOCEPAEUHOCTH, Yepe3 MOAOOP COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YT€HUs1, IPOOJIEMHBIX CUTYaIMH JIsl 00CYXK/I€HUs B KJIAcCe;

® [IPUMEHEHHE Ha YpPOKE MHTEPAKTUBHBIX (OpPM pabOThl ydalUXcCs: UHTEUIEKTYaJbHBIX
UT'p, CTUMYJIMPYIOIIKX O3HABATEJIbHYI0 MOTUBALIMIO IIKOJIBHUKOB; AUCKYCCUMN, KOTOPBIE
JAI0T Y4alIuMCs BO3MOXKHOCTh MPUOOPECTH OIBIT BEJCHHUS KOHCTPYKTUBHOTO JHAJIOTa;
IpynmoBod paboTel WM pabOThl B Iapax, KOTOPblE y4aT MIKOJIBHUKOB KOMaH/IHOM
paboTe 1 B3auUMOACHCTBUIO C IPYTUMH JETHMU;

® UYHHULMUPOBAaHME U MOJJEPKKA HCCIEIOBATEILCKOM AESITEIbHOCTH ILIKOJIBHUKOB B
pamMKax peajau3aluy UMH UHIUBUIYAIbHBIX U TPYIIOBBIX UCCIEA0BATEIBCKUX MPOECKTOB,
YTO JacT IIKOJBbHUKAM BO3MOXKHOCTb HMPHUOOPECTH HABBIK CAMOCTOSITEIBHOIO pEIICHHS
TEOPETUYECKONW MpoOJIeMbl, HABBIK T€HEPUPOBAHUS U O(DOPMIIEHUSI COOCTBEHHBIX HJIEH,
HaBBIK YBaKUTEJILHOTO OTHOLIEHHS K UYKUM HJesM, 0OPMIIEHHBIM B paboTax APyrux
uccienoBaTeneif,  HaBbIK  MYOJWYHOrO  BBICTYIUIEHUS — Tepe]  ayJIuTopueH,
apryMEHTHPOBAHMS U OTCTaNBAaHUS CBOEH TOUKH 3PEHHUS.

Ha w3ydenue ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE CPEIHEr0 O0IIero oOpa3zoBaHUS
orBoautcs 134 gaca: B 10 kitacce — 68 vacoB (2 yaca B Heeno), B 11 kimacce — 66 gacoB (2 gaca
B HEJIEJIIO).



[Ipeanaraemelii B mporpamme 1o (¢u3UKe IepedyeHb JIaOOPaTOPHBIX M IMPAKTHYECKUX
paboT ABISIETCS] PEKOMEHI0BAaHHBIM, YUMTENb JI€JIaeT BHIOOP MPOBEIEHUs J1a00paTOPHBIX padboT
U OIBITOB € YYETOM MHIMBHIYaJIbHBIX OCOOCHHOCTEN 00Yy4atOLXCsl.

Ha ypokax ucnonesyetcst obopynoBanue nenrpa «Touka poctay



COJEP)KAHUE OBYYEHUA
10 KJTIACC
Pa3zpnen 1. ®usuka u MeTOAbI HAYYHOT 0 MO3HAHUSA
®usnka — Hayka o npupoze. Hayunble mMeTonbl mo3HaHUsA OKpyskaromero mupa. Ponb
HKCHEPUMEHTA U TEOPUH B MIPOIIECCe O3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (DPUBHKE.
MonenupoBanue Gpuanyeckux sBJIeHUN U nporeccoB. Haydnsie runorespl. duznueckue
3aKOHBI ¥ TeOpuH. [ paHHIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIIMIT COOTBETCTBUS.

Pons m Mecto ¢usuku B (GOpMHpOBAaHMHM COBPEMEHHOW HAy4yHOH KapTUHBI MHpa, B
MIPAaKTUYECKOU EATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AmnanoroBbie ¥ IU(YPOBBIC U3MEPUTEIIBHBIC PUOOPHI, KOMITBIOTEPHBIEC TATIUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe nBukeHrne. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBrokeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpelmHsiss CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepuaIbHON TOUYKHM, UX MPOEKIMU HAa OCH CUCTEMBbI KoopauHaT. ClOXeHUe MepeMenieHul u
CJI0’)KE€HHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWKEeHHE. [ paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEILICHUS] MATEPUAIIbHON TOYKHU OT BPEMEHHU.

CBoOoaHoe majeHue. Y CcKopeHue CBOOOTHOTO MaAeHUs.

KpuBonuneiinoe naBuwxeHue. J[BHKEHHME MaTEpPUAIbHOW TOYKM IO OKPYXHOCTH C
IIOCTOSIHHOM 1O MOJYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon u
yacToTa oOpamieHus. LleHTpocTpeMHuTeTbHOE YCKOPEHUE.

TexHuveckue yCTpOMCTBA W TPAKTUYECKOE TNPUMEHEHHUE: CIHAOMETP, JBIKCHHE
CHaps0B, LIEMIHbIE U PEMEHHBIE MTEpeIayn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, UIUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUSI.

[IpeoOpazoBanue NBIMKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[laneHue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nerxeHus teaa, OpOIIEHHOTO MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOTHOTO MaACHHUS.

HampaBnenue ckopocTv pu ABUKEHUU IO OKPYKHOCTH.

Yyenuueckuil sxcnepumenm, n1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO ABMKCHHUS C IIEJIBIO ONPEEICHUS MITHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHOIIEHUS ~ MEXAY  NYTSIMH, HOPOWJIEHHBIMH  TEJIOM  3a
MOCJIEIOBATEIIbHBIE DPaBHBIC MPOMEXKYTKH BPEMEHH TIPH PABHOYCKOPEHHOM JIBIDKCHHH C
HAaYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBUKEHUS IapUKa B BA3KOM KUIKOCTH.

W3ydeHnue ABUKEHUS Tena, OPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

IIpunuun orHocurensHocTH l'anmies. llepswiii 3axon Herorona. HMHepruanbHble
CHCTEMBI OTCUYETA.

Macca Ttena. Cuna. [lpuHuun cynepnozunmu cui. Bropoit 3akoH HelooTtona miis
MaTepuaibHON TOUKU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbBIX TOYEK.

3akoH BceMupHOTO TsAroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunpsl Tpenust (mokost, ckoyibkeHus, kauenusi). Cuna tpenusi. Cyxoe TpeHUe.
Cuna TpeHHs CKOJBKEHHUs U cuia TpeHus nokos. Koadduiment tpenus. Cuna cornpoTUBICHUS
NP ABUKEHUU TeJla B )KUJKOCTH WM rase.

[ToctynarensHoO€ 1 BpallaTeIbHOE JABHKEHHE aOCOTIOTHO TBEPIOTO Tena.



MOMEHT cuiibl OTHOCHUTEIBHO OCH BpaileHus. [lnedo cunbl. YcioBusi paBHOBECHs
TBEPIOIO Tena.

TexHuueckue yCTpONCTBA W MPAKTHUUECKOE NPUMEHEHHUE: MOJIIUIHUKH, JIBHXCHUE
HMCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBreHNE MHEPIIUH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue CHIL.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JepopMarium.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TTAJCHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUSI U CKOJIBKCHHUS.

VYcnoBus paBHOBecust TBEpIOTO Tesna. Buabsl paBHOBeCHS.

Yuenuuecxuii sxcnepumenm, nabopamopmwvie pabomul

N3ydenue aBuxeHus Opycka Mo HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BOSHUKAIOLUIMX B NPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopmaruu.

UccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILLICHUS.

Tema 3. 3aKkonwvl coxpanenus 6 Mexanuke

Nmnynbsc MaTepraibHOM TOUKH (TeJa), CUCTEMbI MAaTepUATIbHBIX TOUeK. IMITynibe cUitbl 1
M3MEHEHNE UMITYJIbCA TeJa. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CUJIBL.

Kunerndeckast sHeprusi MarepuaibHOi Touku. TeopemMa 00 M3MEHEHWH KWHETHYECKOU
SHEPrUu.

[lorenuuansHast oHeprusa. [loTeHuumanbHas SHeprus ymnpyro aehOpMHUPOBAHHON
npyxuHsl. [loTeHIManbpHAs YHEPTHA Tela BOJIM3HM MOBEPXHOCTH 3€MITH.

[loreHuuanpHble W HEMOTEHIUATIbHBIE CUJIbl. CBS3b paOOThl HEMOTEHIMAIBHBIX CHUJ C
M3MEHEHHEM MEXaHUYECKOI SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXaHUUYECKOM dHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckne yCcTpOHCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONED, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktrBHOE NBHKEHUE.

[lepexon mOTEHIIMATHHON YHEPTUU B KHHETHYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydenne abCONIOTHO HEYNPYroro yiaapa ¢ MOMOIIBI0 ABYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMYECKON JHEpPruM Teia Ha
MIPUMEPE PACTSHKEHUSI PE3UHOBOTO HKI'yTa.

Pasnen 3. Monekyasipuast pu3nka ¥ TepPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE  TOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM U HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W B3aUMOJICHUCTBUS
YacTul BeniecTBa. MoJenu CTpOeHUs Ta30B, )KUIKOCTEH U TBEPABIX Tel U 00BSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojeneid. Macca u pasmepsl Monekyn. KomndecTBo BemiecTsa.
[TocTostnHast ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH
uaeanbHOro rasza. AOCONIOTHAas TeMmIeparypa Kak Mepa CpelHed KHHETHMYeCKOH SHepruu



TEIJIOBOro JBkeHMs wyactull rasza. lllkama temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneipona. 3akon [aneroHa. M3omponeccsl B UAEaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBIeHre U30MPOLIECCOB: H30TEPMa,
M30x0pa, n3obapa.

TexHuueckue yCTpolcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOUIME IHCKPETHOE CTPOCHHME BEIIECTBa, (oTorpaguu MOIeKyIn
OpPraHWYECKHUX COECTMHEHUM.

OmnpITel 10 UG GY3UH KUIKOCTEH U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUS.

Mopens onbita lltepHa.

OnbITHI, 1OKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOECHCTBUSA.

Monens, nuoCTpupyroLas Npupoay AaBI€HUS ra3a Ha CTEHKH COCyAa.

OnbITHI, WILTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3JyXxa B KJIacCHOW KOMHATe Ha OCHOBE H3MepeHuil o0bnéMma
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3yXa B HEMH.

HccnenoBanue 3aBUCUMOCTH MEX]ly TAPaMETPAMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuxu

TepmonnHamuueckas cucreMa. BHYTpeHHSs SHEpPrusi TEpMOAMHAMUYECKON CUCTEMBI U
cnocoOsl e€ m3mMeHenus. KommuecTBo TerioTsl M paboTa. BHyTpeHHssI SHEPrusi OAHOATOMHOTO
WJI€aJbHOT0 Ta3a. Buael Temonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ydeHHE. Y IebHas
TEIIOEMKOCTH BelllecTBa. KonyecTBO TEMIOTHI P TEIIONEepeaye.

[lonsatue 00 ammabatHom mporecce. IlepBreiii 3akoH TepMmoauHamuku. [IpuMeneHue
[IEpBOro 3aKOHa TEPMOJUHAMUKH K u3onporueccam. I paduueckas untepnperanus paboThl rasa.

Bropoii 3akoH TepmonnHaMuku. HeoOpaTuMOCTh MpOIIecCOB B IPUPO/IE.

TenoBble MamnHbl. [IpuHIMIBL JeHCTBUS TEIIOBbIX MamuH. [Ipeobpa3oBanus 3nepruu
B TerioBbIX MammHax. Koaddumment nonesHoro aeiicteus teruoBoit mamwunel. [ukn Kapuo u
ero K0d((HUITMEHT T0JIE3HOTO NEHCTBHA. DKOJIOTHIECKHE IPOOIEMbI TEIUIOOHEPTETHKH.

TexHuueckue ycTpoCTBA M MPAKTHYECKOE IMPUMEHEHHE: JBUraTeilb BHYTPEHHETO
Cropanusi, ObITOBON XOJIOJUIbHUK, KOHIUIIHOHED.

Llemoncmpayuu

W3MeHeHne BHYTpEHHEW SHEpruu Teja MPU COBEPLICHWU DPAOOTHI: BBUIET MPOOKU U3
OYTBUIKM TIOJ JACMCTBHEM CXAaTOro BO31yXa, HarpeBaHue 3¢upa B JATYHHOH TpyOke MyTEM
TpeHUs (BUIEOJIEMOHCTPALIMS).

V3meHeHne BHYTpEHHEH sHepruM (TeMIiepaTypbl) Tesla Ipu Terjionepeaaye.

OneIT 10 aAnabaTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapoobpazoBanne u KoHAeHcauus. Vcmapenue u  KumneHue. AOCONIOTHas U
OTHOCHTEJIbHAS BIaKHOCTh BO3ayxa. HachblmeHHbli nap. YaenbHas TemoTa napoodpa3oBaHusl.
3aBUCHUMOCTD TEMIIEPATYPhl KUTICHUS OT JIaBJICHMUS.

Teépmoe Tteno. Kpucrammmyeckue u aMopdHble Tena. AHHU30TPONHUS CBOWMCTB
kpuctaiioB. JXXuakue xpucramibl. CoBpeMeHHblE MaTepuaibl. [lnaBneHue u KpucTanau3anus.
VYnenwpHas Terora maasieHus. Cyomumarusi.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuyeckrne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: TMTPOMETP M ICUXPOMETP,
KaJIODUMETP, TEXHOJOTMHM T[IOJY4YEHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIIE
HaHOMAaTepHUajioB, U HAHOTEXHOJOTUH.



Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npy NoHM>KEHHOM J1aBJIEHUM.

Crioco0b1 M3MEPEHUSI BITAXKHOCTH.

HaOnroneHne HarpeBaHus U IUIaBJICHHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepeHre OTHOCUTENBHOM BIAaKHOCTH BO3/yXa.

Pa3zpnen 4. DiekTpoauHAMUKA

Tema 1. Inekmpocmamuka

Onextpuzauus Tela. OJEKTpUUECKUM 3apsa. JlBa BHIa DIIEKTPUYECKHX 3apsi/ioB.
[IpoBOIHMKY, TUBITEKTPUKHN U MOJTYIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUECKOT0 3aps/a.

B3aumopeiictBue 3apspoB.  3akoH Kynona. TouedHbBI  3JIE€KTPUYECKHM  3apsii.
Onektpuyeckoe mnose. Hanpsok€HHOCTh anekTpuyeckoro mnoiis. [lpuHumn cyneprno3unuu
JJIEKTPUYECKUX TOJIeH. JIMHMY HANPSKEHHOCTHU JIEKTPUYECKOTO MTOJIS.

PabGora cun osnextpocratuueckoro mouns. Ilorenmman. Pa3HocTh NOTEHIMANOB.
[IpOoBOAHMKY M TUAIIEKTPUKU B AJIEKTPOCTATUYECKOM MoJie. JI3aeKkTpruuecKas IpOHULAEMOCTb.

OnektpoéMkocTh. KoHzmeHcatop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsyKEHHOT0 KOHJEHCATOPA.

TexHudeckrue ycTpocTBa M MHPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL, JIEKTPOMETP,
AJIEKTPOCTAaTUYECKAs 3allUTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAIHHBIN
arnrmapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUI AEUCTBUSA HIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEIN.

DIEKTPUYECKOE T0JIE 3apsSyKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM MOJIE.

DneKTpocTaTU4ecKas 3aliuTa.

JIM3IIeKTPUKY B DJIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IUIOCKOIO KOHJAEHcAaTopa OT IUIOIIAAM ILJIACTHH,
PacCTOSHUS MEXIY HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mMepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. ITocmoannwiit Inekmpuyeckuit mox. Toxu 6 paziuunvix cpeoax

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MICTOYHMKHN TOKa.
Cuina Toka. [locTOSHHBIN TOK.

Hanpsxenue. 3akon Oma 1 ydacTka LETH.

DneKTpruyeckoe CONIPOTHUBIICHHUE. VY nensHOE CONPOTHUBIIEHUE BEILECTBA.
[locnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHUE ITPOBOHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoynsa—Jlenia. MOmHOCTE 2JIEKTPHYECKOTO TOKA.

ONEeKTPOABMKYIAsl CUJIa U BHYTPEHHEE CONPOTHUBIEHUE MCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTO# ) AJIeKTprudeckon 1enu. KopoTkoe 3aMbIkaHue.

OneKTpOHHas IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb COIPOTUBIICHUS
METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTH IMOJYIPOBOIHUKOB.
CaoiictBa p—N-niepexona. [lonynpoBogAHUKOBEIE TPUOOPHI.

DNEeKTpUYECKH TOK B PAacTBOpax M pacIulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JTUCCOIUaNus. DIEKTPOIIN3.



OnekTpuyeckuii TOK B razax. CaMOCTOATENbHBIH M HECAaMOCTOSITENIbHBIA pa3ps.
Momnnus. [Ina3ma.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE IPUMEHEHHE: aMIIEpMETp, BOJIBTMETP,
peocTaT, WCTOYHUKH TOKa, OJJICKTPOHArpeBaTeNbHbIE TPUOOPHI, IIIEKTPOOCBETUTEIHHBIC
mpuOOpPHI, TEPMOMETP COIMPOTUBJICHUS, BAKYYMHBIA ITHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
TTOJTYITPOBOTHUKOBBIN JTNOJI, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSHKEHMS.

3aBUCUMOCTb COINPOTHUBJICHUS LUIUHIPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MONEPEYHOI0 CEUEHUsI U MaTepuana.

CMmenianHOe COeIMHEHUE TTPOBOTHUKOB.

[Ipsimoe u3MepeHue >JIeKTPOABUKYIIECH Cuibl. KOpoTKoe 3aMblkaHUE TaJlbBaHHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBICHUSI.

3aBUCHMOCTb CONPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa M IpOBOAUMOCTh BO3IyXa.

OaHOCTOPOHHSISI TPOBOUMOCTD AUOIA.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol

N3yuenune cMemanHOTO COeTMHEHUS PE3UCTOPOB.

N3mepenne SIEKTpPOABMKYILIEH CUJIbl HUCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeaMeTHble CBSI3H

Wzyuenne kypca Qusuku 6a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJICpKATEIbHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH, OWOJOTHM, XWUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnuvle nousamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOTO IO3HAHMUS:
SIBIICHUE, HAy4yHbIH (akT, rumore3a, (Qu3Wdeckas BETUYMHA, 3aKOH, Teopus, HabOIoJaeHUE,
SKCTIIEPUMEHT, MOJCIUPOBAHNE, MOCIIb, U3MEPECHHE.

Mamemamuxa: pelieHUE CHCTEMbl YypaBHEHUW, IMHeWHHas ¢yHkuus, mnapadona,
runep6oma, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMH: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJAECTBO, BEKTOPbl M HX MPOEKUHUHU HA OCHU
KOOPJMHAT, CJI0KEHHE BEKTOPOB.

buonocusa: mexanndeckoe ABMKEHUE B KUBOW mpupoje, nuddys3usi, ocMoc, TeI1o00MeH
JKUBBIX OPTaHU3MOB (BUIIbI TEIUIONEPEAaun, TEIJIOBOE PABHOBECHE), DJICKTPUUCCKUE SBICHHS B
JKUBOW MPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEM K Ta30B, J3JIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs TUCCOLAALINS, FaIbBaHUKA.

T'eoepaghus: B1axXHOCTH BO3IyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE JIBHKEHUHN C MCIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS
B TEXHHKE, MOAIIMIHUKYU, HCIOIH30BAHUE 3aKOHA COXPAHEHUS MMITYJIbca B TEXHHKE (pakera,
BOAOMET W Jpyrue), JBUTaTellb BHYTPEHHErO0 CropaHus, IapoBas TypOWHA, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUU MOJIYYeHHS] COBPEMEHHBIX MaTepHUaJIOB, B TOM YHUCIIE
HAaHOMAaTepuajaoB, M  HAHOTEXHOJOTHH,  DJIEKTPOCTAaTUYECKas  3allWTa,  3a3€MJICHHE
3JEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TMPUHTEP, DJICKTPOHArpEBATENIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.



11 KJIACC

Paznen 4. DiekTpoauHAMUKA

Tema 3. Maznummnoe none. I1eKMpPOMAZHUMHAA UHOYKUUS

[TocTtosiHHbIE MarHuThl. B3amMoaelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoJie.
Bekrop maruutHOM MHAYKUMHU. [IprHIMI Cynieprio3uiyy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOU
nHAyKuy. KapTuHa muHui MarHUTHOW WHTYKIIUU TTOJISI TIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oje npoBoAHMKAa ¢ TokoM. KapThHa JMHUN MHAYKIMM MArHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. BzaumoaeiicTBie NpoOBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenma, e€ Moayinb U HampaBieHHe. J[BM)KEHHE 3apsKEHHOM YacTHUIIBI B
OJIHOPOJTHOM MarHuTHOM moJje. PaGora cumsr JlopeHniia.

SIBneHne ONEKTPOMArHUTHOM UWHAYKIUHU. [IoTOK BEkTOpa MAarHUTHOM WHIYKLHUH.
DJIEKTPOABMIKYIIAS CUJIA MHIYKIIMU. 3aKOH JIEKTPOMarHuTHOM MHAYKIMK Dapazes.

BuxpeBoe anekTpuyeckoe moje. DNEKTPOABMKYILAS CHUa MHAYKLIUU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIIEHHE CAMOMHAYKLIMH. DJIEKTPOABUKYILAs CHJIa CAMOUHIYKIUU.

DHeprusi MAarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMAarHuTHOE MOJIeE.

TexHuveckue yCTpOMCTBA M MPAKTHUECKOE TMPUMEHEHHME: TOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3IEMEHTAPHBIX YaCTHIL, UHAYKIUOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM IOJIEM.

JIuHUM MHOYKIUY MAarHUTHOTO MOJIS.

B3anmopeincTere 1ByX MPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

[HeiictBue cuiibl JIopeHIIa HA MOHBI JIEKTPOJIUTA.

SIBneHuE 3NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD AJIEKTPOJBUKYILEH CUIIBI UHAYKIIMH OT CKOPOCTHU U3MEHEHUS MarHUTHOTO
MOTOKaA.

SIBneHre caMOUHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yyeHne MarHuTHOTO NOJIs KATYLIKHU C TOKOM.

HccnenoBanue 1eUCTBUS IOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBieHUs dJIEKTPOMATHUTHON UHAYKLWH.

Paznen 5. KosieGanusi 1 BOJITHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbIE KOJIEOAHUS

KonebarenpHas cucrema. CBOOOIHBIE MexaHWYeCcKHe KoyiebaHusa. [apmMoHHuUeckue
konebanusa. Ilepuon, uacrora, ammauryga U ¢asza konebanuid. Ilpy>KMHHBI MasTHUK.
Marematnueckuii MasTHUK. YpaBHEHUE TapMOHWYECKHUX KoyieOaHui. lIpeBpaienue sHepruu
MIPY TAPMOHUYECKUX KOIeOaHUSX.

KonebarenpHbiii kOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B HJICaTLHOM
KojeOaTeTbHOM KOHTYype. AHAJOTUS MEXIYy MEXaHHYeCKUMH U JJIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTHHM B HICATBLHOM KOJIeOaTEIHbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaroUux KojieOaHUsIX. BeIHYyX/IeHHbIE MEXaHUYECKUE KOJIeOaHUS.
Pe3onanc. BeinyK/1€eHHBIE 3JIEKTPOMArHUTHbBIE KOJIEOaHHs.



[lepemennsblii Tok. CHHYyCOMIANBbHBIN IEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE U ACHCTBYIOIIEE 3HAUCHNE CUJTBI TOKA U HATIPSDKECHUS.

Tpaucdopmarop. IIponsBoacTBo, nepegaya U MOTPEOICHUE 3IEKTPHUECKON SHEPIHU.
DKOJIOTHYECKUE PHUCKH TP TPOM3BOJACTBE dJEKTpodHepruu. KymbTypa HCIOIB30BaHUS
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: JJIEKTPUYECKHM 3BOHOK,
reHepaTop NePeMEHHOr0 TOKa, JIMHUU 3JIeKTporepeaay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB  KoyeOaTeNbHOW  cUCTeMbl  (MIPYXKUHHBIA WU
MaTeMaTHYeCKHI MasTHUK).

Habmroienue 3aTyxaronmx KoyieOaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.

Habmroienue pe3onanca.

CB0oOOAHBIC JIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuuiorpaMmel  (3aBUCUMOCTA  CWJIBI TOKAa M HAIpSOKEHUS OT BpPEMEHH) A
ANEKTPOMArHUTHBIX KOJIeOaHui.

Pe3onanc mpu mocienoBaTeaIbHOM COSAMHEHUM PE3UCTOPA, KATYIIKU WHIYKTUBHOCTH U
KOHJIEHCcaTopa.

Mopenb TUHUY AJIEKTPOIIepEIauH.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol

HccnemoBanue 3aBUCHMOCTH TIEPHUO/Ia MAITbIX KOJICOAHMIA Tpy3a HA HUTH OT JJTUHBI HUTH
1 Macchl Tpy3a.

UccnenoBanue mepeMEHHOro0 TOKa B IENH W3 TOCIEIOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

Mexanudyeckue  BOJIHBI,  ycioBuUs  pacnpoctpaHeHus.  I[lepmon.  CkopocTb
pacrpocTpaHeHus U JyiMHA BOJHBL [lomepednple W mpoaoibHble BOJHBL. MHTepdepenuus u
T pakIus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBL. YCJIOBHS M3Jy4EHHUs 3JEKTPOMArHUTHBIX BOJH. B3amMmHas
opueHranusi BekTopoB E, B, V B snekrpomarauTHON BojHE. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, IMpeloMIIeHHe, Nonspuzanus, audpakuus, uHTepdepeHuus. CKoOpocTh
3JICKTPOMATHUTHBIX BOJIH.

[[Ixana sneKTpoMarHUTHBIX BOJH. [I[puMeHEeHHE 31IeKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIUMIIBI paguOCBA3U U TelIeBUACHUS. Paaronokanus.

DNeKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KaroIIeH Cpeibl.

TexHuueckue yCcTpoMcTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
YJIBTPa3BYKOBasl JIMArHOCTHMKA B TEXHHUKE W MEIULMHE, pajap, PajauONpUEMHHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neyp.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpPOCTPAHECHUE TOTIEPEUYHBIX M MPOJIOJILHBIX BOJIH.

Koneobmionieecs Tei10 kak HICTOYHUK 3BYKa.

Habmroienue oTpakeHus U IpeIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepeHmu U U pakiimi MEXaHHIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOM M YaCcTOTOM
KOJIeOaHU.

HccnenoBanue CBOWCTB  3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaXXEHHWE, MPEIOMIICHHUE,
noJsipusanus, Tupakuus, HHTepQepeHIus.

Tema 3. Onmuxka



'eometpuueckast ontuka. [IpsMonuHeilHOe pacnpocTpaHEHHUE CBETa B OJHOPOIAHOM
cpene. JIyd cBera. ToueyHbI UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHsi cBeTa. [locTpoeHne HM300pakeHUN B TUIOCKOM
3epkaie.

[lpenomnenue cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCONIOTHBIM IMOKa3aTeib
npenomiienus. IlomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroia MOTHOIO BHYTPEHHETO
OTpPaXKEHUS.

Hucniepcus ceta. CiioxHBIN cocTaB 6esoro cBeta. LIperT.

CoOuparomie W pacceuBaronie JHUH3bL. ToHkas nuH3a. DOKYCHOE pacCcTOsiHHE W
OTITHYECKasi Cujia TOHKOW JUH3bI. [locTpoeHne n3o0pakeHUil B COOMPAIONTUX U PACCEHUBAOIINX
nuH3ax. PopMylla TOHKOH JIMH3BL. Y BEJIMYCHHE, 1aBAEMOE JINH30M.

[Ipenenbl nPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass onrtuka. WHTepdepeHuus cera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUS
HaO0II0/IeHNs MAaKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hubpakmus cseta. Judpakumonnas pemérka. YcinoBue HAOTIOAEHUS TIaBHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBETA HA JUPPAKITMNOHHYIO PEIIETKY.

[longpusanus ceera.

TexHu4YecKkre yCTPOMCTBA M TPAKTHUECKOE MPUMEHEHHME: OYKH, JIyma, (oToammapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIMOHHAS
pELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeHOE pacHpOCTpaHEHUE, OTpaXEHHE W IperomieHue cBeTa. OnTuueckue
pUOOPEIL.

ITonHOE BHYTpeHHEe oTpakeHue. Moenb CcBeToBOa.

HccnenoBanune cBOWCTB N300paKeHHIA B JTMH3AX.

Mopaenn MUKpOCKOIA, TEIECKOIIA.

Habmronenue untepdepeHyu ceera.

Hab6mronenue nudpakiumu cera.

Habmronenue aucnepcuu cBera.

[Tonydenue criekTpa ¢ TOMOIIBIO PU3MBI.

[Tonyuenue cekTpa ¢ HTOMOIIBIO TU(DPAKINOHHON PEHIETKH.

Habmroienue nonsipusanuu cBera.

Yyenuueckuil sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokasatesis MpeaoMIICHUs CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHHIA B TMH3AX.

Hab6nronenue qucnepcun cBerta.

Pasnen 6. OcHOBBI cieHAJILHON TEOPHH OTHOCHTEIBHOCTH

['panuupl MpUMEHUMOCTH KJIaccu4eckol mexaHuku. [locTynaTel crienaibHON TEOpUH
OTHOCUTEJIbHOCTH: HWHBAPUAHTHOCTh MOJYJI CKOPOCTH CBETa B BaKyyme, [PUHIUI
OTHOCHUTEJILHOCTH DWHILITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHUE BPEMEHHU U COKPAILIEHUE JUTHHBI.

DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIbI.

CBs13b MaCChI C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTHULIbI. DHEPTUsl MOKOSL.

Pa3zpnen 7. KBanToBas pusunka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®dotonsl. opmyna [lnanka cBsi3u 3HEprUM (HOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIBC
¢doToHa.

OtkpeiTie u wuccienoBanue (oroadpdekra. Ombitet A. I'. CronmeroBa. 3aKOHBI
¢boroaddexra. YpaBHenue DiiHmTeitHa 15 porodddexra. «Kpacnas rpannna» porodddexra.

JlaBnenue ceeta. OnbiTel I1. H. JIeOenena.



XHUMHUYECKOE IEUCTBUE CBETA.
TexHuuyeckrue yCTpOHCTBAa M IMpaKTUYECKOE IMpUMeHEeHHE: (OTOANEMEHT, (OTOAATUHUK,
COJIHEeYHast OaTapest, CBETOAUOI.
Jlemoncmpayuu
®oTo3(eKT Ha yCTaHOBKE C ITUHKOBOM MIACTHHOM.
HccnenoBanue 3akoHOB BHELIHETO (GoTOdPdeKTa.
Ceeroauos.
Connevnas Oarapes.
Tema 2. Cmpoenue amoma
Mogpenb atoma Tomcona. OnbiTel Pezepdopna mo paccesauro o -gactuil. [lnanerapras
Mozenb aroma. [loctynarel bopa. Mznyyenue u norsiomienue GOTOHOB NpU MEPEXOae aroma ¢
OJIHOTO YpPOBHSI SHEpruM Ha Jpyrod. Bumapl crektpoB. CHEKTp YpPOBHEH HSHEPrHM aToma
BOJOpPOJIA.
BonHoBbie cBoiicTBa yacTtuil. Bonusl 1e bpoitnsa. KopnyckynsipHO-BOJHOBOMW Jyaan3M.
CrioHTaHHOE U BBIHYKIECHHOE U3ITyUEHHE.
TexHuueckne yCTpPOMCTBa U MPAKTHUECKOE TNPUMEHEHHE: CHEKTPalbHBbIA aHaJN3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens oneita Pezepdopra.
Onpenenenne JIMHBI BOJIHBI Ja3epa.
HaGnroenne muHeyaThIX CIIEKTPOB U3ITYUYCHUSI.
Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamopmwvie pabomul
Habnroienne nuHeHyaToro CeKTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXKHOCTh  CTpoeHHs  sapa.  OTkpeiTHE
paauoakTuBHOCTH. OnbIThl Pezepdopaa no onpeneneHuo coctaBa paJuoakKTUBHOIO U3IIy4EHUS.
CsoiicTBa anb(da-, 6eTa-, raMMa-u3IydeHus. BnusHue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpbiTHE TpOTOHAa U HeWTpoHa. HykinonHas mopens saapa IeiizenOepra—liBaneHko.
3apsn sanpa. MaccoBoe uucino siapa. M3otormnsl.
Anbda-pacniaz. DIEKTpOHHBIN W MO3UTPOHHBIN OeTa-pacnaz. ['amma-u3nydeHnue. 3akoH
paZMoaKTUBHOIO pacnajia.
DHeprus cBA3M HyKJIOHOB B sipe. SnepHbie cuibl. JledexT maccsl sipa.
SnepHsle peakuuu. [leneHue u CUHTES SIED.
SAnepuwiii peakrop. Tepmosaepusiii cunTe3. [IpoGieMbl W NEPCHEKTUBBI  SACPHOU
JHEPreTUKU. JKOJIOIMYECKHUE aCIIEKTHI IAEPHON SHEPTETUKH.
DnemeHTapHbIe YacTULbl. OTKPBITHE TTO3UTPOHA.
MeTob1 HaOJIIOICHHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.
dyHIaMEeHTaJIbHBIE B3aUMOICUCTBUSA. EMMHCTBO (pr3nyeckor KapTHHBI MUpA.
TexHuyeckue yCTpOMCTBA U NPAKTUUECKOE MPUMEHEHHUE: JO3UMETpP, Kamepa BunbcoHa,
SJIEPHBIN peakTop, aToMHasi 6oMOa.
Jlemoncmpayuu
Cu€TunK NOHU3HUPYIOLIUX YACTHULL.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
UccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (OTOrpadusim).

Pa3pnen 8. DiiemeHTBI aCTPOHOMUM U ACTPOPU3UKH

Otambl  pa3BUTHS acTpoHOMuHW. [IpukiagHoe W MHUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMUH.

Bun 3Bé3nnoro Heba. Co3Besnus, spkue 3BE3IbI, TNIAHETHI, IX BUIUMOE JBHKEHNE.

Conneunas cuctema.



Connue. ConneuHass akTHUBHOCTb. Mcrtounuk sHeprum ConHua u 3BE31. 3BE3IBI, UX
OCHOBHBIEC XapaKTEPHUCTUKHU. JHMarpamMma «CHEKTpajdbHBIA KIIACC — CBETUMOCTBY. 3BE3IbI
[JIaBHOM TMOCJIEA0BATENbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTb» IJisi 3BE3] TIJIABHOU
MIOCJIEI0BATENIBHOCTH. BHyTpeHHee cTpoeHne 3BE3n. COBpEMEHHBIE MPEACTABICHUS O
IIPOUCXOXACHUU U 3Boounu CoslHLA U 3BE3/1. DTallbl )KU3HU 3BE3I.

Mnineunsiii Ilytes — nama [Manaktuka. [lonoxxenue n amwxkenue ConHna B [ManmakTuke.
Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHbIE OBIPHI B APAX TAIAKTHK.

Bcenennas. Pacimmpenne Bceenennoii. 3akon Xa06ma. PasOeranme ramaktuk. Teopwust
Bbonpuioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHas cTpykrypa BeenenHoit. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

HaGnroneHust HEBOOPYKEHHBIM T1a30M C UCTIOIb30BAHUEM KOMITBIOTEPHBIX MPHUIIOKESHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noymapus 1 sipkue 3BE3/bI.

Hab6nronenus B reneckon Jlynsl, maner, Mieunoro [TyTu.

O0o0marniee NnoBTOPeHUE

Ponbp ¢u3uku u acTpoHOMHUHM B HKOHOMHMYECKOH, TEXHOJIOTUYECKOH, COIMAbHON H
ITHYECKOW cdepax MAeATEIBHOCTH 4YEJIOBEKa, POJIb M MECTO (HM3MKH U acCTPOHOMHUH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, poib (U3NYECKON Teopun B (POPMHPOBAHUU
MPEACTaBICHUHA O PU3MUECKOM KapTHHE MHpPa, MECTO (PM3NIECKON KapTUHBI MUpa B OOILEM psLy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUIA O IPUPOJE.

MexnpeaMeTHble CBA3H

Wzyuenne kypca Qusuku 06a3zoBoro ypoBHs B 11 Kilacce OCyIIECTBISETCS C Y4ETOM
COJIep)KaTEIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcamMM MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4YHOTO IO3HAHMS:
SIBIICHUE, HAy4yHbIH (akT, rumore3a, (Qu3Wdeckas BETUYMHA, 3aKOH, Teopus, HabOIoJaeHUE,
JKCIEPUMEHT, MOJAECIMPOBAHNE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMBbl YpaBHEHHM, TPUTOHOMETPUUECKHE (YHKIMH: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU [10J100MsI TPEYTOJIbHUKOB, ONPEIEICHHE IJIOMAAN INIOCKUX GUryp u o0bEma Ted.

Buonozus: snekrpuyeckue sBICHUS B KMBOH INpHpoje, KojeOaTelbHbIC JBUKEHUS B
JKUBOM TIpUPOJIEC, ONTHUYECKHUE SBICHUSA B XUBOM IPUPOJE, NEHCTBHE DPANHALMM HA JKUBBIC
OpraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJEKYJ, KpPUCTaJUIMYECKass CTPYKTypa TBEPIABIX Tel,
MEXaHU3MbI 00pa30BaHuUs KPUCTAIIIMUECKON PEHIETKY, CIIEKTPAJIbHBIN aHAJIH3.

l'eocpagpusa: MarHuTHbBIE MOJIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICCHUM.

Texnonozus: TMHAM dIEKTPONEPEad, FTEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOIBUTATEND,
WHAYKIMOHHAsT TeYb, pajap, paAuoNpuéMHMK, TEIEBU30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas 6arapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «®dusnka» Ha YpOBHE CPEIHEro OO0Iero o0pa3oBaHUS
(6a30BBII  ypOBEHB) JIODKHO  OOECTEUYHUTHh  JIOCTHIKCHHE  CIEAYIONUX  JIMYHOCTHBIX,
MeTarnpeMeTHBIX U MPEMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ylbTaThl OCBOEHUsS yuyeOHOro mpeamera «DPu3uKa» IOJKHBI OTpaxarThb
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHON BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJeHUd, COOTBETCTBYIOIIMX TPAJULIMOHHBIM IEHHOCTSM PpOCCHICKOro  00IlecTsa,
paciupeHue KU3HEHHOTO OIbITa M OIBITa JEATENFHOCTH B INPOLIECCEe pealu3allii OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATEIHLHOMN JESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TIMO3UIMU OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 00IIeCTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUECKUX M JAEMOKPATHYECKUX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO IESTEIBHOCTh B MHTEpECcAaX TIPa)KAaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHu3alnu;

YMEHHE B3aHMOJCHCTBOBATh C COLMAIBHBIMU HMHCTUTYTaMU B COOTBETCTBHH C UX
(GYHKIMSMU 1 HA3HAUYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOM U BOJIOHTEPCKON A TEIIbHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUMCKON TPaXTaHCKON HIEHTUYHOCTH, TAaTPUOTH3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM POCCHHCKUX
y4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEACHMS,;

CTIIOCOOHOCTh OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICH
Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B I€ATEIBHOCTU YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OyAYILIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOUast SCTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIIETO
(bu3nyeckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpPEC K pa3nuuHbM cdepaM MpodecCHOHATBHONW EATeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTBh M CIIOCOOHOCTH K OOpPa30BaHHIO U caMOOOPa30BaHUIO B 001acTH (PU3UKH HA
MPOTS)KEHUU BCEH JKU3HU,

6) KOJIOrM4eCKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh JKOJOTMUYECKOW KYJBTYpBl, OCO3HAHUE TJI00aIBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE M OCYIICCTBICHUE JCUCTBUH B OKPYKAIOLICH Cpelle Ha OCHOBE 3HAHMS
eJel yCTOMYUBOrO pa3BUTHUS YETIOBEUECTBA;

paciMpeHue OIbITa JACSITEIBHOCTH OSKOJIOTHYECKOH HANpaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAaHUM 110 PU3UKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;



0CO3HaHME LIEHHOCTH HAyYHOH /IeATEIbHOCTH, TOTOBHOCTh B Tpoliecce U3ydeHus (pu3nku
OCYIIECTBIISITH MMPOEKTHYIO U UCCIIETOBATEIBCKYIO ACSITEIPHOCTh HHANBUAIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3naBaTenbHbIe YyHHBepPCAIbHbIE yUeOHbIE TelicTBUSA

Ba3oBble Jlornueckue aeicTBUA:

CaMOCTOSITENIbHO (DOPMYIHpPOBaTh M aKTyaJM3UpPOBaTh MpoOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIpENIeNIATh e JeATeIbHOCTH, 3aJJaBaTh MapaMeTPbl U KPUTEPUH UX JOCTHXKEHUS;

BBISBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHMs B paccMaTpUBAaEeMbIX (PHU3MUYECKHX
SBIICHUSAX;

pa3pabaTbiBaTh IUIAaH peIIEHUs MpoOJeMbl C y4ETOM aHaIM3a UMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTePHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JAESATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IEINSM,
OLIEHUBATh PUCKH MOCIIEICTBUI A€ TEIbHOCTH;

KOOPJMHUPOBATh W BBHINOJNHATH PadOTy B YCIOBHSX pPEaTbHOTO, BHPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOECHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIIUICHUE MIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe uccienoBareLCcKHe AeliCTBHSA.

BJIAJIETh HAYYHOW TEPMHUHOJOTHEW, KITIOUEBHIMUA MOHATHUSAMH M METOJaMH (pu3mueckon
HayKU;

BJIaJICTh HABBIKAMH Y4eOHO-MCCIIEAOBATENBLCKOW U MPOSKTHOM JEATEIBHOCTH B 00JacTu
¢u3nKH, cHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B pPeIleHHs 3aja4
(U3NIECKOro copiep KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOAO0B TIO3HAHUS;

BJaJIeTh BUJAMU JIEATEIBHOCTH IO MOJIYYEHUIO HOBOI'O 3HAHMs, €ro MHTEpIpeTaluy,
npeoOpa3oBaHUI0O W TMPHMEHEHWIO B PA3JIMYHBIX YYEOHBIX CHUTyallHsiX, B TOM 4YHCIE MpHU
CO3aHUU YYEOHBIX MPOEKTOB B 00JaCTH (PU3UKU;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJIM3UPOBATh 3a/ady, BBIIBUTATH
TUNoTe3y e€ pelleHHs, HaXOAWTh AapryMEHThl Ui JO0Ka3aTelbCTBA CBOUX YTBEP)KICHHIHA,
3aJaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJM3UpPOBaTh IIOJIyYEHHbIE B XOJA€ pELICHHs 3aJaud pe3ylbTaThl, KPUTUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/la4d B 00Opa30BaTEIbHOIN JESITEIbHOCTH, B
TOM YHCJIE TP U3YUEHUH (DUBHKH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh TIEPEHOCUTH 3HAHUS 110 PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEAEATEITLHOCTH;

YMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAJIBHBIE MTOIXObI M PEIICHIS,

CTaBUTH MPOOJIEMBI U 3aJ1a4u, JOMYCKAIOIIUE aJIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undopmaumeii:

BJIaJIeTh HAaBBIKAMU TOJIy4eHUs] HH(POpMAMU (HU3NIECKOTO COIEPKaHHUs U3 UCTOUHUKOB
pasHbBIX THUIIOB, CAMOCTOSITEILHO OCYHIECTBIIATH IIOMCK, aHalW3, CHCTEMaTH3alUI0 MU
UHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIHH;

UCTOJIb30BaTh CPEJICTBA MH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIEHNY KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPIaHM3ALMOHHBIX 3aJad C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, pecypcocOepekeHus], MPaBOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEp)KaHHMS B Pa3IMUHBIX Qopmarax ¢ y4EToM
Ha3HaueHUs: MHPOpPMALMM U LEJIEBOW ayAWTOPHM, BbIOMpas ONTHUMalbHYIO (Qopmy
MPEICTABICHHUS U BU3yaIH3alHH.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eliCTBUA:



OCYIIIECTBIAThH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOU JESTENBHOCTH,

pacro3HaBaTh MPEINOCHUTKH KOH(PIMKTHBIX CUTYAITUH U CMSTYAaTh KOH(JIHKTHI,

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHUSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh U UCTIOIh30BaTh MPEUMYIIECTBA KOMAHAHON ¥ MHIUBUIYATbHOU PabOTHI;

BBIOMPATh TEMATHKYy U METOJIbI COBMECTHBIX NEUCTBHHN C Y4ETOM OOIIUX HMHTEPECOB H
BO3MO’KHOCTEH Ka)KJI0T0 WIEHa KOJUIEKTHBA;

MPUHUMATh LEIH COBMECTHOM JEATENIbHOCTH, OPraHW30BbIBATbH M KOOPJIWHUPOBATH
JEUCTBUA MO €€ NOCTUIKEHMIO: COCTAaBJATh IUIAH JEWCTBHUH, PaCHpPENENsATh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboTHI;

OIICHMBATh KAUYECTBO CBOETO BKJIAJIa M KAXKIOT0 YIaCTHHKA KOMAaH/IbI B OOIIUN Pe3yIbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeaJiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULIUHU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYUIIECTBJIATh MO3UTUBHOE CTPATETMUECKOE IIOBEJICHUE B Pa3JIMYHBIX CHUTYaIHsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITh MHUIIMATHBHBIM.

PeryasitTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISTh MMO3HABATEIBHYIO NIEATEILHOCT B OOJMACTH (PH3UKH H
ACTPOHOMMHU, BBISBIIATH TPOOJIEMBI, CTABUTH U (JOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH PEIEHUs PACUETHBIX M KaueCTBEHHBIX 3ajay, MJIaH
BBIMIOJTHEHUS TPaKTU4YEeCKOW padoThl € Y4ETOM HMMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM;

pacuIupsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEATIOUTECHUH;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBIICHUIO JPYIUIIMH B oOyiactd  (pu3mKw,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPO/Ib, IMOLIMOHAIbHBINH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;

BJIa/ICTh HABBIKAMU TMO3HABATENLHON PEICKCUU KaK OCO3HAHUS COBEPILIAEMBIX ICHCTBUI
Y MBICJIUTEIIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH;

UCIONIb30BATh MPUEMBI pe(hJICKCHU ISl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATH PEIICHHUSI TI0 UX CHIYKCHHIO;

MIPUHUMATH MOTUBBI U ApTYMEHTBI APYTUX MPU aHATU3E PE3YJIbTATOB AEATEIbHOCTH;

MPUHUMATH ce0sl, TOHMMAas CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTyMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHNOKH.

B mporecce MOCTHKEHHUSI JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTrpamMMmbl MO (hHU3UKE
UL YpOBHA CpemHero oOmero oOpa3oBaHus Yy OOYYalOIIUXCS  COBEPIICHCTBYETCS
OMOIMOHANBHBIN HHTEJUICKT, IPEIIOJIararonnii ChOPMUPOBAHHOCTE:

CaMOCO3HAaHUs, BKIIFOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAILHOE COCTOSIHUE,
BUJIETh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SYMOIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0e;

caMoperyJIupoBaHUs, BKJIIOYAIOIIETO CaMOKOHTpOIIb, yYMEHHE MIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTHh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSAM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHIXKEHHUIO LIENU U YCIEXY,
ONTHMU3M, UHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/ISI U3 CBOUX BO3MOXKHOCTEH;



HMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLIMOHAIBHOE COCTOSHHE APYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS], CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKNBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBAaTh OTHOLICHUS C IPYTUMHU
JTIOABMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3pemiaTb KOHQIUKTHI.

ITPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kjacce mpeiMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUIA:

JEMOHCTPUPOBaTh HA MPUMEPaAX pojib U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4HOU KapTUHBI MHUPA, B PA3BUTHUU COBPEMEHHON TEXHHUKU M TEXHOJIOTMH, B IPAKTHUYECKOU
JIeATEILHOCTH JIIOICH;

YUUTHIBATh TPAHHIIBI NPUMEHEHHS H3YYCHHBIX (PU3MUECKUX MOjeJel: MarepuanbHas
TOYKa, MHEpIHaJbHas cucTeMa OTC4€Ta, aOCOJMIOTHO TBEPIOE TEJO, WAEaTbHBIM ras, MoJeIu
CTPOEHHMsI Ta30B, KUJAKOCTEH M TBEPABIX TEJI, TOYCUHBIN DJIEKTPUUECKUHN 3apsij IPU pELICHUU
(bu3mvecKux 3a1ad;

pacro3HaBaTh (U3MUECKUE SIBICHUS (TPOLIECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEIIECTBA M DJIEKTPOAUHAMMKHU:
paBHOMEPHOE M PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE Tel,
JBIDKEHUE 110 OKPYXXHOCTH, MHEpLMs, B3auMonelcTBue Ten, aupdys3us, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeJl, U3MEHEHHE 00BbEMa Tell NpU HarpeBaHUH
(oxJaXxIeHUM), TEIUIOBOE paBHOBECHE, UCHIApEHHUE, KOHJIEHCALUs, IIJIaBJIeHHEe, KpUCTaJIM3alus,
KHUIIEHHE, BJIAKHOCTh BO3/lyXa, MOBBIIIEHUE JABJICHMS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
CoCyze, CBA3b MEXKIy IapaMeTpaMu COCTOSIHMs ra3a B M30IpOLEccax, IEKTpU3alus Tell,
B3aMMOJICCTBHE 3apsJIOB;

OIMCHIBaTh MEXAHUUYECKOE JBWKEHME, UCMONb3Ys (hU3NUYEeCKHe BEIMYMHBI: KOOPAMHATA,
IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUia, UMIYJIbC Tejla, KMHETHYeCKas
SHeprus, MOTEHIMalbHAas SHEprusi, MexaHuuyeckas paboTa, MeXaHMUYecKass MOIIHOCTb; IpH
ONMCAaHWM TPABWIBHO TPAaKTOBaTh (PU3UYECKUN CMBICH HCIONB3YEMbIX BEJIHYUH, WX
0003HAaUEHMsI U €IMHHULIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEIIMUUHY
C IpYrUMH BEJIMYMHAMY;

ONACHIBAaTh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBICHUS, HCIOIb3YS
¢u3nueckue BEJIMYMHBI: JaBIICHHWE ra3a, TeMmIeparypa, CpelHss KHUHETHYecKash JHEeprus
XAOTUYECKOT0 JIBUKEHHUS MOJEKYJ, CpPEIHEKBAaJpaTHUYHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprusi, pabora rasza, KodQ(PUIHUEHT MOJIE3HOr0 JEUCTBUS TEIIOBOTO
JIBUTATEJIS; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATH (PU3UYECKHI CMBICI MCIIOJIB3YEMbIX BEIUYHH,
uxX 0003HaueHUS M EOUHUIIBI, HAXOAUTh (OPMYJIBL, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYHHY C JPYTUMHU BEJITUYUHAM;

OIUCHIBaTh U3yYEHHBIE JIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE SIBICHUS
(mporieccsl), UCHOB3Ys (U3NUECKUE BEJIMUMHBL: AJIEKTPUUYECKUM 3apsij, AJIEKTpUYecKoe ToJe,
HaIpsDKEHHOCTh  IIOJIA, IIOTCHLMAN, Pa3HOCTb IIOTEHLMAJOB; IIPU OINUCAaHUU IPaBUJIBHO
TPAaKTOBaTh (DU3UYECKHH CMBICT HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYCHHS W €IAMHMIIBI;
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;

aHaTU3UpPOBaTh (PU3MUECKUE NPOLECCHl U SBJICHMSA, UCHOIB3Ys (PU3MYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HproToHa, 3aK0H cOXpaHEHHs
MEXaHUYECKON 3HEPIUH, 3aKOH COXPAHEHUS MMITYJIbCA, IPUHLUI CYNEPIIO3ULIMN CUJI, IPUHLIUIT
PaBHONPABUs MHEPLHMAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JBHKECHHS
MOJIEKYJI C aOCONIOTHOM TeMmepaTypoi, MEpBBIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, Mpu 3TOM pas3inyarh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BbIPa)KEHUE U YCJIOBUS (IPaHUILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATP OCHOBHBIE MPHUHUUIBI JCHCTBUS MAaIIUH, NPUOOPOB W TEXHHUYECKHX
YCTPOMICTB; pa3nuyarh yCIOBUs UX O€30MIaCHOTO MCII0JIb30BaHMs B IOBCEHEBHOM KU3HM;



BBINOJIHATh 3KCIIEPUMEHTHI MO HCCIIEIOBAHUIO (U3MUECKUX SIBICHUM M IMPOIECCOB C
WCTIOJB30BAHUEM TIPSIMBIX H  KOCBEHHBIX HW3MEPEHHWH, TpHU O3TOM  (HOPMYIHPOBATH
npobiemy/3agadyy W TUNOTE3y Y4YeOHOrO OKCIepUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT U (POPMYITHPOBATH BBIBOIKI;

OCYILLIECTBIATh MNpPsIMbIE M KOCBEHHBbIE M3MEpEHHsS (U3MYECKUX BEJIWYMH, TPU 3TOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO WM3MEPEHHS W WCIIOJIb30BaTh W3BECTHBIE METOMBI OICHKH
MIOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHUCHUMOCTH MeXAy (U3HMUECKMMH BEIMYMHAMH C HCIIOJIb30BaHHUEM
NOpSMBIX HW3MEPEHUH, TMpPH OSTOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpPOBAaTh pE3yJIbTaThl
MOJIYYEHHOM 3aBUCUMOCTU (PU3UUECKUX BEIWYHH B BUJE TaOJIUIl U IpaduKoB, e1aTh BHIBOABI
0 pe3yNbTaTaM HUCCIIEJOBAHNUS;

coOnrofaTh mpaBuia O€30MacHOTO TpyAa MpU TMPOBEAECHUU HCCIEIOBAaHUI B paMKax
y4eOHOT0 IKCIEPUMEHTa, Y4eOHO-MCCIEAOBATENIbCKOM UM TMPOEKTHOW JEATeNIbHOCTH C
WCIIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYIOBAHMUS;

pemiaTh pacuy€THBIC 3aJadyd C SBHO 3aJaHHON (PU3UYECKOH MOJENbI0, HUCIONb3Ys
(u3nueckre 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHaJKM3a YCIOBUS 3a7aud BBIOUPATh (U3UUYECKYIO
MOJIeNb, BBIACNHATH (U3NYECKHE BEIMYUHBI M (OPMYIBI, HEOOXOAMMBIE IS €€ pelIeHHS,
MIPOBOAMTH PACUETHI U OLICHUBATH PEAIbHOCTH MOJTYYEHHOTO 3HaYeHHs PU3NYECKOM BETHMUNHBI,

pemaTh KaueCTBEHHBIC 3a[a4d: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUYMBYIO IIETIOUKY
paccyXIeHul ¢ OMopoil Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCTIONB30BaTh MPH pEIICHHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTHH [JIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU M MpeICTaBICHUS Yy4eOHOU u
HAyYHO-TIONYJISIpHOW HMH(OpPMAaNWU, MOJYYCHHON W3 pPAa3IMYHBIX HCTOYHHKOB, KPHUTUYECKH
aHAIM3UPOBATH MOTYYaeMylo HHPOPMALIHIO;

MIPUBOJIUTH TIPUMEPHI BKJIAZIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MIPOLIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCTIOJIB30BaTh TEOPETHYECKHE 3HaHUS TO (U3MKE B TIOBCEAHEBHOW JKU3HU IS
obecreyeHns 0€30MacHOCTH MPHU OOpaIEHUH ¢ MPHUOOpPaMU U TEXHUYECKUMHU YCTPOUCTBAMU, TS
COXpaHEHHS 3/I0POBBS U COOITIOJICHHSI HOPM KOJIOTUIECKOTO TTOBEICHUS B OKPYKAIOIIEH Cpe/ie;

paboTaTh B TPYNIE C BHINOJHEHHUEM pPa3UYHBIX COIHMANBHBIX PpOJIeH, MIAHUPOBATH
paboTy TpyNIbl, palMoOHAIBFHO PACIPENENIATh O0S3aHHOCTH M IUIAHUPOBATHh JEATCIHHOCTH B
HECTaHJAPTHBIX CUTYallUsAX, aJeKBATHO OLICHMBATh BKJAJ KaXJOr0 W3 YYaCTHHUKOB TPYIIbI B
peleHne paccMaTpUBaeMon TIPOOIIEMBI.

K xonHuy oOyuenust B 11 kiacce rnpexMeTHble pe3ysbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYJAIOIIMXCS YMEHHUIA:

JEMOHCTPUPOBATh HA MPUMEPaAX Pojib U MECTO (PU3UKU B (POPMUPOBAHUHM COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOM TEXHHKH M TE€XHOJIOIMH, B NPAKTHYECKOU
JeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAaHUL MPUMEHEHHUS HW3YYEHHbIX (U3MYECKUX MOJENel: TOYEUHBIH
ANIEKTPUUYECKUI 3apsd, Jyd CBETa, TOYCUHBIH HCTOYHUK CBETa, fAepHAas MOJAEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTIO s/Ipa MU pelIeHnH HU3HUECKUX 3a1a4;

pacro3HaBaTh (PU3MUECKUE SBICHUS (MPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DM3UKH: 3JIEKTpUYECKas MPOBOJUMOCTb, TEILJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JACWCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHAYKIMS, JACHCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JIBIXKYLIMICS 3apsl,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE PAaCIIPOCTPaHEHUE CBETA, OTPaKEHHE,
npenomiieHne, uHTepdepeHius, audpakuus U MOISIpU3aALMSL  CBETa, JUCIEPCUs CBETa,
dotoanexTpudeckuit 3pdext (hororddekr), cBeToBOE AaBlICHNE, BOSHUKHOBEHHE JIMHEHIATOTO
CIIEKTpa aToMa BOJOpO/a, €CTECTBEHHAs U HCKYCCTBEHHAsl PaIMOaKTUBHOCTD;

OIMCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (AJIEKTPHUECKUE, MAarHUTHBIE, ONTHYECKHUE,
ANEKTPUYECKYIO MTPOBOAMMOCTD PA3IMYHBIX CPENl) U DJIEKTPOMATrHUTHBIC SIBICHUS (TIPOLIECCHI),



UCHONB3ysd (U3MYECKHE BEJIMYMHBL: DJIEKTPUUYECKUHM 3apsja, cuila TOKa, 3JEKTPUUECKOe
HaIpsDKEHUE, AIEKTPUIECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMAIIOB, AIEKTPOABHKYILAS CUIIA,
paboTa TOKa, MHIYKLIMS MarHUTHOTO IoJis, cuia Amnepa, cwia JlopeHna, MHIYKTHBHOCTB
KaTYIIKH, SHEPrusi 3JIEKTPUUYECKOr0 W MAarHUTHOTO IOJIeH, MepuoJ MU YacToTa KojeOaHHil B
Kosie0aTeTbHOM KOHTYpE, 3apsii U CHJla TOKa B MpOIiecce FapMOHUYECKHUX 3JIEKTPOMAarHUTHBIX
KosjeOaHui, (POKycHOE pacCTOsIHHME M ONTUYEeCKas CHJla JIMH3bI, MPHU OMHCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3UYECKHIH CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX O0O3HAUYEHUS M EIUHULIBL,
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMUMHY C JPYTUMH BEJIMYNHAMY;

OINMCHIBATh W3YYCHHBIE KBAaHTOBBIE SIBJICHHS W TPOLECCHI, HCHOIB3yd (U3NUYECKHE
BEJIMYMHBI: CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPIUs U
uMnynbe (OTOHA, TEPHOJ TMOJypacmaga, JHEPrust CBA3M ATOMHBIX sJep, NPH OMHUCAHUH
MIPAaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HA4YEHUs M
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIME JTaHHYIO (DU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIISIT 3HAUCHNE (PU3NUECKOI BETMUUHBI;

aHaTM3UPOBaTh (PU3MUECKUE TPOIECCHl U SBICHHSA, WCHOJIB3Ys (DU3MYECKHE 3aKOHBI M
OpUHOMIBL 3akoH OMa, 3aKkOHBl IOCIEIOBATEIBHOIO M IAPAJUIENBHOIO COCIUHEHHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH 3JIEKTPOMAarHUTHOW  WMHIYKLIMH, 3aKOH
MIPSIMOJIMHEMHOTO PAcCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHHs CBETA, 3aKOHBI ITPEIIOMIICHHUS
CBETa, ypaBHeHHME OHWHIITEHHA 1Ia (oTodddekrra, 3aKOH COXPAHEHUS SHEPTHH, 3aKOH
COXPAaHECHMsS HMIIYJIbCa, 3aKOH COXPAaHEHMs DJIEKTPUUYECKOrO 3apsa, 3aKOH COXpPaHEHUS
MacCOBOI'0 4HMCJa, MOCTyJaThl bopa, 3aKOH PajgMOAaKTUBHOIO pacmaia, IpU 3TOM pas3ivydarh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTeMAaTU4YECKOE BbIPA)KEHUE U YCIIOBHs (TpaHMLIBI,
00JacTH) NPUMEHUMOCTH;

OIIPEACIIATh HAIlpaBJICHUE BEKTOPAa MHIYKLIUU MarHUTHOIO IOJS MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTH U ONUCHIBATH U300PAKEHHE, CO3/1aBAEMOE TNIOCKUM 3€PKajioM, TOHKOH JIMH30M;

BBINOJIHATh JKCIIEPUMEHTHI 0 HCCIICIOBAHUIO (U3NYECKHUX SIBICHUH M IMPOIECCOB C
UCIOJb30BAHUEM MpPSIMBIX M  KOCBEHHBIX HW3MEpPEHHH: 1pu 3ToM  (GOpPMYIMPOBATH
npobnemMy/3ajady ®  TUINOTE3y Y4eOHOro OSKCIIEpUMEHTa, CcoOMpaTh yCTAaHOBKY U3
MPEI0KEHHOT0 000pYA0BaHUs, TPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIATh NpPSAMblE U KOCBEHHBbIE H3MEPEHHUs] (U3NYECKUX BEJIUWYHMH, MPH 3TOM
BbIOMPATh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHST U MCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
MIOTPEIIHOCTEN U3MEPEHUI;

UCCIIeIOBAaTh 3aBUCUMOCTH  (U3WYECKMX BEJIMYMH C HCIOJb30BAHUEM HPSIMBIX
U3MEpPEHUI: IpHU 3TOM KOHCTPYHUpPOBAaTh YCTAHOBKY, (DUKCHpPOBATh PE3YJbTaThl IMOJIYYEHHOMN
3aBUCUMOCTH (PU3MUYECKMX BENUYMH B BUAE TaONUI M TpauKOB, JeNaTh BBIBOABI 110
pe3ynbpTaTaM UCCIEI0BAHMS;

coOmoaTh mpaBmiia Oe30MacHOro TpyAa IMPH MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOr0 3IKCHEPUMEHTa, Y4eOHO-MCCIEA0BAaTENIbCKOM UM IMPOEKTHOW JEATENIbHOCTH ¢
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000py0BaHuUS;

pemaTb pacy€THbIC 3aJaud C SBHO 3aJaHHOM (U3UYECKOH MOJENblo, HCIONb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/laud BHIOMPATh (PU3NUECKYIO
MOJIeNlb, BBIAENATh (U3NYECKHE BEIMYUHBI M (QOPMYJbI, HEOOXOAMMBbIE Il €€ peleHHMS,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEAbHOCTH MOJIyYEHHOTO 3HaUYEHUs (PU3MUECKOM BEIIUYHHBI,

pellaTh Ka4eCTBEHHBIC 3a/la4d: BBICTPAMBATH JIOTMYECKU HEIPOTHBOPEYMBYIO LIEIIOYKY
paccyXIeHUl C ONIOPOi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS;

UCIONb30BaTh MPH pPEIIEHHMM Y4YEOHBIX 3aJad COBPEMEHHblE HH(OPMAIIOHHbIE
TEXHOJIOTMM JUIsl TOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETALUU M IPEACTABICHUS Y4eOHOU u
Hay4YHO-TIONYJISIPHOW HMH(OpMaLMU, MOJYYEHHOM W3 pPa3IMYHbIX HMCTOYHHKOB, KPUTUYECKU
aHAJM3UPOBAThH MOJTy4aeMyr0 HH(OPMAIHIO;



OOBSICHATh NPUHIMIBI JEUCTBUS MalllMH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh ycIOBUs UX O€30MTACHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKJIaZla POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MTPOIIECCOB OKPYKAFOIIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTOJb30BaTh TEOPETUYECKHE 3HaHUS N0 (U3MKE B TIOBCEAHEBHOM JKU3HU IS
oOecrieyeHns 0€30aCHOCTH MpHU OOpaIlleHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXpaHEHHS 3/I0POBbS U COOJIIOJICHHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPY>KaIOLIEH cpee;

paboTaTh B TpyIIeE C BBHIMOJHEHHWEM PAa3IMYHBIX COIMANBHBIX POJIEH, IIAHUPOBATH
paboTy TpyNmbl, pallMOHAIBHO PACIPENeNATh OOSI3aHHOCTH M IUIAHUPOBATH ACSITEIHLHOCTH B
HECTAaH/APTHBIX CHUTYaIMsAX, a/JleKBaTHO OIEHMBATH BKJIAJ KaXKJOTO M3 YYaCTHHUKOB TPYHIBI B
peleHne paccMaTpuBaeMoi IpoOIEMBlL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

No HaumeHoBaHue pa3iesioB U TeM KoaunuecTBo yacoB JyieKTpoHHbBIE (HU(POBHIE)

n/n NMpPorpamMmblI Beero Kontponbhbie IpakTHueckue o0pa3oBaTe/IbHbIE pecypchl

padoThI padoThI

Paznen 1. PUSUKA U METOAbI HAYUHOI'O ITIO3HAHUS
1.1 SOP;:I;ZI; METO/BI HAYTHOTO 2 Bu6mmoreka [JOK https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5 bubmmnoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuxa bub6mmoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXPAaHEHUS B MEXAHHUKE 1 1 bubnunotexa LIOK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHASN ®U3UKA U TEPMO/IMHAMUNKA
3.1 S;;;:;i?;?iggﬁ;{;' 9 1 Bu6nuorexa LIOK https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJUHAMUKHU 10 1 Bbu6moreka LIOK https://m.edsoo.ru/7f41bf72
3.3 qA)z I;z;ﬁ:?:pcg:::{m BETECTRA. ) bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24

Paznen 4. DJIEKTPOJAUHAMUKA
4.1 | DuektpocTaTuka 10 1 bub6mmoreka [{OK https://m.edsoo.ru/7f41bf72
4.2 ggl‘z;o;‘zg;’;iigiflzgzzgiﬂn TOK. 12 1 Bu6suorexa [IOK https://m.eds00.ru/7f41bf72
Wroro no pasneny 22
PesepBHOE Bpems 2
O01mee KOJIMYECTBO YaCOB 110 MPorpamme 68 3 3
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11 KVIIACC

KoaunuyecTBo yacoB

DJIeKTpPOHHBbIE (U (POBbIE)

Ne HaumeHoBaHue pa3iesioB U TeM K n 06DA30BATENLHLIE DECYDCLL
/o POrpaMmbI Beero OHTpoJbHbIE| IIpakTHYECKHE P pecyp
padoThI padoThI
Pazpen 1. 9JIEKTPOAUMHAMMUKA
11 Marsutioe nose. SneKTPOMArKuTHAA 11 1 3 bubaunorexa L{OK https://m.edsoo.ru/7f41c97c
WHIYKIAS
Hroro mo pazaeny 11
Pa3pen 2. KOJIEBAHUS 1 BOJIHBI
9.1 | MEXaHHUECKHE H SJCKTPOMArHHUTHbIC 9 1 Butmoreka LJOK https://m.edsoo.ru/7f41c97c
KoJIcOaHus
2.2 ﬁi’;ﬁmecme M IJICKTPOMATHITHEIC 5 1 bubaunorexa I{OK https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 3 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazgery 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

OCHOBBI cielMAIIBHOW TEOPUHU

OTHOCHTE ML HOCTH 4 1 ‘ bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4
Pa3zgen 4. KBAHTOBASI ®U3UKA
4.1 | DreMeHTH KBAHTOBOW ONTHKH 6 bubanoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 | CtpoeHue aToma 4 bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 | ATOMHOE AP0 5 bu6muoreka ITOK https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKHU

5.1 | DaeMeHThl aCTPOHOMHUU M aCTPOPHUIUKI 7 1 ‘ bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pa3znen 6. OBOBILIAIOLIEE IOBTOPEHHUE

6.1 | O6obmaroIIee MOBTOPCHUE ‘ 4 ‘ ‘ bubmmnoreka LIOK https://m.edsoo.ru/7f41c97c
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Htoro no pazzneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

66




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoinuectBo JJ1eKTPOHHBIE U (PPOBbIE
n/n 4acoB o0pa3oBaTe/bHbIE PeCypchl
®usuka — Hayka o npupoje. Haydnsle METObI TO3HAHUSA OKPYKAIOILErO bubnnorexa [IOK
1 1 _
Mupa https://m.edsoo.ru/ff0c32e2
2 Ponb 1 mecTo usuku B popMUpPOBaHUN COBPEMEHHOM HAYYHOU KapTUHBI 1 bubnuorexa [IOK
MHpPA, B IPAKTUYECKOMN AEATECIbHOCTH JIFOAECH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe aprkeHue. OTHOCUTENFHOCTh MEXaHHUECKOTO IBHKEHUS. 1 bubnnorexa [IOK
ITepemenienue, CKOpOCTB, https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE TPSAMOJIIMHENHOE ABUKECHHUE 1 bubmiorexa LIOK
https://m.edso0.ru/ff0c3620
) PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKEHHUE. Y CKOPEHHE 1 bubmorexa [JOK
' https://m.edsoo.ru/ff0c372e
bu6nmorexa [IOK
6 CBoOoHOE majieHue. Y CKOpeHne CBOOOHOTO TaICHHUS 1 https://m.edsoo.ru/f0c39cc
7 KpusosmHeliHoe aBuxkeHue. JIBHKeHUE MaTEPUAIIBHON TOYKH I10 OKPYKHOCTHU 1 bubmorexa HOK
) https://m.edsoo.ru/ff0c3ada
8 [Mpunuun orHOCcUTEeNbHOCTH [ anunes. iHepimanbHble CHCTEMBI OTCUETA. 1 bu6nunorexa [IOK
IIepBriit 3ak0H HproTOHA https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [Ipunnun cynepno3uiuu cui. Bropoii 3akon HeroTona 1 bubnnoreka [JOK
JUIsL MATEPUAJIBHOM TOYKHU https://m.edsoo.ru/ffOc3be8
10 Tperuit 3akoH Hpl0TOHA 1711 MaTEpUAIbHBIX TOYEK 1 bubmorexa [OK
https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro Tsarotenus. Cuna tsokectu. [lepBas kocMuueckas 1 bubnnoreka [JOK
CKOPOCTb https.//m.edso0.ru/ff0c3d00
bubmuorexa [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 https.//m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadounuent tperns. Cuiia CONpOTHBICHUS PH IBUKEHUT bubmuorexa [IOK
13 1 :
TeJla B JKUIKOCTU WU ra3e https://m.edsoo.ru/ffOc3f76
14 [NocTynaTensHOE U BpaIIaTeIbHOE ABIKEHUE aOCOTIOTHO TBEPIOTO TeJa. 1 bubmmorexa [IOK

MowmenT cuibl. [lnedo cumbl. YciioBusi paBHOBECHS TBEPAOTO Tea

https://m.edsoo.ru/ffOc41a6
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15 Nmnynbc MaTepuaabHON TOYKU, CUCTEMBI MAaTEpUATBHBIX ToUeK. IMIybc bubnnorexa [IOK
CUJIBL. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTHBHOE JBMKEHNE https://m.edsoo.ru/ff0c43d6
16 PaGota u momrHOCTh cuitbl. KuneTnueckas sHEprusi MaTepuaibHON TOUKH. bubnnorexa [IOK
Teopema 00 M3MEHEHNH KHHETHYECKOW YHEPTUU https://m.edsoo.ru/ff0c4502
[NotenuuansHas sueprus. [loTeHnuanpHas S3HEPTUs yIpyro
17 I[e(l)opll\-I/IHPOBaHHOfI 1110py>1<I/IHLL HgTeHuHaana;f) 3Hepyr1/1r;y;ena BOJIM3U EH@,IHOTeKa HOK
HOBEpXHOCTH 3eMH ttps://m.edsoo.ru/ffOc461a
[oTennmansHble 1 HEMOTEHIUAIBbHBIE CHITBL. CBSA3b paboThI Bu6morexa LIOK
18 HEMOTEHIIMATbHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. _
3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPIUH https://m.eds0o.ru/ff0c4 /8¢
19 Ha6opaTopHa>v1 pabota «VccrnenoBaHue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM
MEXAHUYECKOHN HEPruu Tejla Ha IPUMEPE PACTSKEHUSI PE3UHOBOT'O JKT'yTa»
20 KoHnTtponbHas pabota nmo teme «Kunemartuka. J[nHamuka. 3aK0oHbBI bubnmoreka [JOK
COXPAHEHUS B MEXAHHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-KUHETUYECKON Teopun. BpoyHOBCKOE bubnmnoreka [JOK
nswkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
29 Xapakrep ABIDKEHNUS I/I}S331/IMOI[CI>10TBI/I$I yacTull BeulecTBa. Moienu CTpoeHus
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ
23 Macca monekyin. KomndectBo BemniectBa. [loctossaHas ABoraapo
24 TeruoBoe paBHOBecHe. Temneparypa u e€ nsmepenue. lllkana remneparyp
Henbcus
. Bbubnuoreka IIOK
25 Uneansusiii raz B MKT. OcHoBHOe ypaBHeHne MKT https://m.e dsogru Iff0cAfde
26 AOcomoTHas TeMrepaTypa Kak Mepa cpeiHel KUHETUYeCKOW YHEPTUuu bubnuotexa [IOK
JBUKEHHUs MOJIEKy. YpaBHeHne MenneneeBa-Kianeiipona https://m.edsoo.ru/ff0c511e
27 3akoH /lanbToHa. ['a30BbI€ 3aKOHBI
8 JlaGopatopHas pabora «lcciaenoBanne 3aBUCUIMOCTH MEXKy TapaMeTpaMu
COCTOSTHUS Pa3pEKEHHOT0 Ta3ay
29 | Uzonpoueccsl B U€aIbHOM ra3e 1 Ux rpaduueckoe rnpeacTaBleHUe EH@_IHOTeKa LOK
ttps://m.edsoo.ru/ff0c570e
30 BHyTpeHHss sHeprus TepMOINHAMUYECKON CUCTEMBI M CIIOCOOBI €€ bubmmorexa LIOK

u3MeHeHus. KonnuecTBo TemnoThl U pabota. BHyTpeHHssl sHeprust

https://m.edsoo.ru/ff0c5952
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OAHOATOMHOI'O HACAJIBHOI'O Ir'a3a

31 Bunsl Tenonepenaun 1 BH6JIIHOTeKa LOK
https://m.edsoo.ru/ff0c5c36
30 VenbHas TEIIOEMKOCTD BellecTBa. KomuecTBo TEmoThI ITpu 1 bubnnoreka [IOK
terionepenaye. AnuabaTHpIN porecce https://m.edsoo.ru/ff0c5c36
33 | IlepBblit 3aKOH TEPMOAMHAMUKH U €r0 MIPUMEHEHHE K U30MPOoIeccam 1 BH6J_IH0TeKa HOK
https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTh niporieccoB B mpupojie. BTopoit 3aKoH TepMOIMHAMUKH 1 BH6J.IH0TeKa HOK
https://m.edso0.ru/ff0c6230
. . bubnmnoreka [JOK
35 [Tpuaun aeictBus u K11/ TernmoBoit MammHbI 1 https://m.e dsog)l.ru /f0c600a
36 Huxkn Kapno u ero KITJ{ 1
37 DKojyornyeckue npoOaemMbl TEIIOIHEPIE€TUKH 1
38 O6o6mmarommii ypok «MonekysipHas puzrka. OCHOBBI TEPMOTTHAMUKIDY 1 ?t?fs?}fﬁféggrouﬁfowg 38
KoHnTtponbHas padota o temMe «MosekynspHas ¢pusuka. OCHOBBI bubnmoreka [JOK
39 TEPMOJUHAMHUKU . https://m.edsoo.ru/ff0c6a50
40 | TlapooOpa3zoBanue u KOHACHCaIMs. VicnapeHne U KUTieHUe 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0c63b6
41 | AOGconroTHas ¥ OTHOCHUTENbHASI BIAXKHOCTh BOo3Ayxa. HachleHHbIH nap 1 BH6J.1HOTeKa HOK
https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammnueckue u amopdHbie Tena. AHU30TPOIIHUS CBONCTB bubnnoreka [JOK
42 kpuctayos. XXuakue kpuctauibl. CoBpeMEHHbIE MaTEPHUAJIb . https://m.edso0.ru/ff0c65f0
43 [InaBnenue u KpucTauM3anus. Y qenbHas TerioTa mwiasneHus. Cyomumanus 1 Egggﬁﬁfg&%ggﬁfocm 08
bubnnoreka [IOK
44 | YpaBHEHHE TEIJIOBOTO OanaHca 1 https://m.e dsocI)-Fru 106820
45 Onextpuzanus Tell. DINEeKTpUYecKui 3apsil. J(Ba BU1a 3JIEKTPUUECKUX 3apsiioB 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ffOc6bcc
[IpoBOoAHMKY, TUATEKTPUKH U TIOTYPOBOJHUKH. 3aKOH COXPAHEHUS bubnnoreka [IOK
46 3IIEKTPAYECKOTO 3apsia 1 https://m.edsoo.ru/ff0c6bcc
47 BsaumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbll 2JIEKTpUUECKU 3apsi 1 bubimoreka [IOK
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https://m.edsoo.ru/ffOc6ced

48 Hanpsixk€HHoCTh 3nekTpruueckoro noiid. [IpuHiun cynepno3uiuu bubnnoreka [IOK
3JIEKTPUYECKUX MoJed. JInHuU HanpsKEHHOCTU https://m.edsoo.ru/ffOc6df2
49 PaGora cun snextpoctatuueckoro nois. [lotrennuan. Pa3HocTh moTeHNIMAIoB bubmorexa LIOK
https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKYM U TUATIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. J(udneKkTpuyeckas bubmuoreka [JOK
MIPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnekTpoéMkoctb. KonneHncarop BH6J.IH0TeKa HOK
https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. DHEPTHsl 3apsyKEHHOTO bu6muoteka LIOK
KOHJIEHCATopa https://m.edsoo.ru/ff0c72c0
53 | JlabopaTopHas pabota "M3mepeHue 31eKTpoEMKOCTH KOHIeHcaTopa"
[TpuHIMIT NeHCTBUS ¥ IPUMEHEHHIE KOHCHCATOPOB, KOMTMPOBAIBHOTO
54 ammapara, CTpyWHOTO MpUHTEpa. DIEKTpOCcTaTUIeCKas 3alIuTa. 3a3eMIeHUE
AJIEKTPONPUOOPOB
55 DNEeKTPUUECKHid TOK, YCIOBUS ero cyuiecTBoBanus. [loctossHubi Tok. Cuiia
toka. Hampsikenue. Conportupnenue. 3akon OMa sl yqacTKa 1enu
56 [TocnenoBarensHOE, MapaIeNbHOE, CMEIIAHHOE COSAMHEHNUE TPOBOTHUKOB. bubnnorexa [IOK
JlaboparopHas paboTa «/3ydeHne CMEIIaHHOTO COSTUHCHHS PE3HCTOPOBY https://m.edsoo.ru/ff0c74f0
S7 PaGota u MoiHOCTh AnekTprudeckoro Toka. 3akoH Jlxxoymns-Jlenna Et?fs?ﬁ%fti%grouﬁmcm%
3akoH OMa Ju1st TOJHOM (3aMKHYTOM) AneKkTpruueckoil nenu. Koporkoe
58 3aMBIKaHHC.HHa60paTOp}EaH pa6}(])TTa <3H3M€;I€)HI/IC 3I[CHI/ICTO‘-IHI/III)(a TOKa U €ro BH6J_IHOTeKa HOK
BHYTPEHHEIO CONPOTHBICHHS https://m.edsoo.ru/ff0c7ae0
59 DNeKTpOHHAs TPOBOJAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS] METAIIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAMMOCTh
60 | DuexTpuyeckuii TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX ITYYKOB
61 [TomynpoBOTHUKH, KX COOCTBEHHAS U TPUMECHAs MPOBOAMMOCTh. CBOMCTBA bubnmnoreka [JOK
p—n-nepexoxa. [ToaynpoBoHUKOBBIE TPUOOPHI https://m.edsoo.ru/ffOc84ae
62 DIIEKTPUUYECKHUI TOK B paCTBOpaX M pacijiaBax 3JIEKTPOJIHUTOB. bubnmnoreka [JOK
DNEKTPOIUTHUYECKAS JUCCOLUALUS. DIEKTPOJIN3 https://m.edsoo.ru/ff0c82ba
63 DNIeKTpUUYECKHil TOK B razax. CaMOCTOATENbHBIN 1 HECAMOCTOSATEIHHBIN bubnuotexa [[OK
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paspsa. Moaaus. [lnazma

https://m.edsoo.ru/ffOc84ae

DeKTpuyecKkue mMpuOopsl U YCTPOMCTBA M UX MPAKTUUECKOE IPUMEHEHHE. bubnnoreka [JOK
64 1 :
[TpaBuna TexHUKH 0€30MaCHOCTH https://m.edsoo.ru/ffOc86fc
. bubnmoreka [JOK
65 | O6o6maronmii ypok «JIeKTpOAMHAMUKA) 1 https://m.edsoo. ru/ffoc88be
KonTtponsHas pabota o teme «nekrpoctatuka. [locTosHHBIN bu6bnuorexa [IOK
66 . 1 :
AIIEKTPUYECKHUM TOK. TOKM B pa3IM4YHBIX CPEax» https://m.edsoo.ru/ffOc8a8a
. " " bubmuorexa [IOK
67 Pesepsurlit ypok. KonTponbhas pabota no teme "INeKTpoAMHAMHUKA 1 https://m.edsoo.ru/f0c8C56
. . bubmuorexa [IOK
68 PeseprubIil ypok. O6o06maronuii ypok mo remam 10 kimacca 1 https://m.edsoo.ru/fOC8fBe
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

Ne Koan4ecrBo DJIeKTPOHHbIE HU(POBbLIE
Tema ypoka
n/n 4yacoB o0pa3oBaTejibHbIE pecypchbl
1 [TocTosiHHBIE MAarHUTHI U UX B3auMozAeHcTBUE. MarHuTHoe nosie. Bekrop 1 bubmuoreka [IOK
MAarHuTHOM UHAYKIMH. JIMHUKM MarHUTHON UHAYKIIUU https://m.edsoo.ru/ff0c9778
5 MarunuTtHO€ moje TpoBogHUKA ¢ TOKOM. OnbIT Dpctena. Bzanmopeiicteue 1 bu6nunorexa LIOK
MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas paboTa «/3yueHne MarHUTHOTO TOJISI KATYIIKH C TOKOMY 1 bubamorera LOK
https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIs1 HA MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.
4 JlabopaTtopHas pabota «lccnenoBanue neMCTBUS TOCTOSHHOTO MarHUTa Ha 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c9acO
paMKy ¢ TOKOM»
5 JleificTBrE MarHUTHOIO MOJISL Ha IBMIKYILYIOCS 3apsDKEHHYI0 yactuny. Cuna 1 bubnnorexa [IOK
Jlopenna. Pa6ota cuitbl Jlopenia https://m.edsoo.ru/ff0c9df4
5 DneKTpoMarHuTHas MHAYKIUSA. [I0TOk BeKTOpa MarHUTHOW MHAYKIUU. 1
O/1C nnaykuuu. 3aKoH JIEKTPOMAarHuTHOW nHAYyKunn Papanes
7 JlaboparopHas paboTa «MccneqoBanue sBICHUS JIEKTPOMArHUTHON 1 bubnnorexa [IOK
AHIYKIIUD) https://m.edsoo.ru/ff0cal50
3 NunyktuBHOCTD. SIBNnenune camonHaykuuu. DJIC caMOMHIYKITNH. DHEPTHs 1 bubnnorexa [JOK
MarHUTHOT'O TOJISl KaTYyHIIKU C TOKOM. DJIE€KTPOMarHUTHOE 10JI€ https://m.edsoo.ru/ff0ca600
TexHuueckue ycTpoiicTBa U X MIPUMEHEHUE: IOCTOSIHHBIE MAarHUTHI,
9 3J€KTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JI€EMEHTAPHBIX YACTHII, 1
MHAYKIMOHHAS MeYb
. bubnmoreka [JOK
10 O6o6mmarmuii ypok « MarHuTHOE 1MoJie. DIEKTPOMAarHUTHAST HHIYKITHS 1 htts://m.edsoo.ru/ffOcab8?
11 Konrtponsnas padora no teme «MarHuTHoe mnose. JJIeKTpOMarHuTHas 1 bubnnorexa [IOK

WHTYKIIAS

https://m.edsoo.ru/ffOcad58
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CBO60,I[HBIC MeXaHWYEeCKHe KoJieOanus. FapMOHI/I‘ICCKI/IC KoJIEOaHMS.

bubmuorexa [IOK

12 .
VYpaBHeHue rapMoHHUECKUX Kosiebanuid. [IpeBpaiienne sHeprun https://m.edsoo.ru/ffOcaf06
13 JlaboparopHas pabota «MccnenoBanue 3aBUCUMOCTH ITEPUOJIAa MaJIBIX
KoseOaHui Tpy3a Ha HUTHU OT AJTUHBI HUTH U MacChl Tpy3a»
Konebarenpnslit kKoHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJeOaHus B
14 HJeaTbHOM KOJIE0ATeTFHOM KOHTYpE. AHAJIOTUS MEXKTy MEXaHUYECKUMU 1 bubmmorexa [IOK
ype. Y https://m.edsoo.ru/ffOch820
3JIEKTPOMArHUTHBIMU KOJICOAHUSMHU
15 ®opmyna TomcoHa. 3aKOH COXPAaHEHUS SHEPTUH B UICAIbHOM bubmuoreka [IOK
Kosie0aTeIbHOM KOHTYpe https://m.edsoo.ru/ffOch9c4
[IpencraBienue o 3aTyxaromux KojiedaHusx. BeiHyX1eHHbIe
16 MexaHu4yeckue koyiebanus. Pesonanc. BeiHy)1eHHBIE 2JIEKTPOMAarHUTHBIC bubmorexa LIOK
’ ’ Y P https://m.edsoo.ru/ffOcbb86
KonebOaHus
[TepemennbIit Tok. CUHYCOUAATBHBIN TEPEMEHHBIN TOK. MOITHOCTD
17 MEPEeMEHHOI0 TOKa. AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U bubmmorexa [JOK
P ’ Y o https://m.edsoo.ru/ffOchd34
HaIpsDKEHUS
18 Tpancdopmarop. [IponsBoacTBo, nepeaaya u NOTPeOICHUE FTEKTPHUIECKOM
SHEPTUU
19 YCTpoiCTBO U MPaKTUYECKOE MPUMEHEHUE SIEKTPHUUECKOr0 3BOHKA, bubnmnoreka [JOK
reHeparopa NepeMEeHHOro TOKa, JIMHUM JJIeKTponepeaay https://m.edsoo.ru/ffOcc324
20 DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE 3EKTpodHepruu. Kynbrypa
WCIIO0JIb30BAaHUS 3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HU
21 MexaHnudeckue BOJHBI, yCJIOBUS pactipoctpanenus. [lepuoa. CkopocTts bubnmoreka [JOK
pacnpocTpaHeHus U JjIMHA BOJIHBI. [lonepeyunbie u mpoa0JdbHbIE BOJHbI https://m.edsoo.ru/ff0ccas54
bubmuorexa [IOK
22 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa
4 p 4 P 4 P 3BYK https://m.edsoo.ru/ffOcccOc
23 DIIEKTpOMAarHuTHBIE BOJIHBI, UX CBOMCTBA U cKOpocTh. [1lkana bubmmorexa [IOK
3IIEKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMITBI paguOCBA3U U TEJIEBUACHUS. Pa3BuTHE CPEACTB CBA3U.
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Pagnomokanus

25 KonTponbras padota «KoseOaHus U BOTHBDY Et?fs?ﬁr?]?:(;csigg}:f 0ce6E3
26 [IpssMosMHENTHOE pacCIIPOCTPaHEHHUE CBETA B OJHOPOIHOM cpene. ToyeuHsblit bubmuoreka [IOK
nCTOYHMK cBeta. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxeHne cBeTa. 3aKOHBI OTpaykeHus cBeTa. [locTpoeHne n3oOpaxxeHuil B bubnmnorexa [JOK
IJTOCKOM 3€pKaje https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue cera. [lonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHplil yrou bubmuoreka [IOK
IIOJIHOI'O BHYTPEHHETO OTPAYKEHUS https://m.edsoo.ru/ffOcd7f6
29 JlaGopaTopHas pabota «/3MepeHne mokazaress IPeJIOMIICHUS CTEKIIA) bubmmorexa LIOK
https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [locTpoenue nzoOpaskenuii B mun3ze. @opMysna TOHKON JIMH3BI. bubmunorexa [IOK
YBenuueHue JuH3bI https://m.edsoo.ru/ff0cdd1e
31 JlaGopaTopHas pabota «lccnenoBanre CBOMCTB M300paKEHUI B JTMH3AX)
32 Hucnepcust ceera. CnoxxHbld cocTaB 6enoro ceera. L{Ber. JlabopaTopHas
pabora «HabitoieHne aucnepcuu cBeTa»
33 NuTepdepennus creta. Judpakmus ceeta. AudpakiuronHas pemeTka ngg;ﬁf;igrouﬁf Oced22
34 [TonepeunocTs cBeTOBBIX BOJH. [lonmspusanus ceera bubmmoreia LIOK
https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue mpuOOPHI U YCTPOHCTBA U YCIOBUS UX OE€30M1aCHOTO
MIPUMEHEHUS
36 ["paHuLIBl TPUMEHUMOCTH KJIACCUYECKOW MexaHUKH. [TocTynarsl bubnmoreka [JOK
CIielIMaIbHON TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHIE BPEMEHHU M COKpAILICHUE bubmuoteka LIOK
JUTUHBI https://m.edsoo.ru/ffOcfad2
38 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOM YacTUIbl. CBSI3b MAcChl C SHEPTUEH U bubnmnoreka [JOK

HUMITYJIbCOM. SHGPFI/ISI IIOKOS

https://m.edsoo.ru/ffOcfc68
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39 Kontponbhas padota «Ontruka. OCHOBBI CIIEIIMAIIBHON TEOPUH bubnmoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Inanka. DHeprus 1 UMIynbe GOTOHA Et?fs?ir%fiigg}:f 0cfels
bubnnoreka [JOK
41 OtkpsiTie 1 uccienoBanue pororddexra. OnbiTel A. I'. CTonerona httos://m.e dsocl)l.ru Iff0cfed
42 3akonsl pororddexra. YpaBHenue DitHmTeHa 1y hoTodaddekra. bubnnoreka [JOK
«Kpachas rpanuna» gororddexra https://m.edsoo.ru/ff0d015e
. bubmnoreka IHOK
43 Hasnenune cBeta. Onbitel [1. H. JIeOeneBa. XuMmudeckoe JeicTBUE CBETa https://m.e dSO(I)l.ru 17£0d04a6
44 TexHuyeckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboTomatumk, comHeuHas 0atapesi, CBETOAUO]]
45 Pemenue 3agau no reme «J1€MEHTBI KBAHTOBOM ONTUKH bubamorera LOK
https://m.edso0.ru/ff0d0302
46 Mopnenb aroma Tomcona. OnbiTel Pe3epdop/ia 1o paccessHuio o-4acTHil. bubnmoreka [JOK
[Inanerapnast MoJiesTb aTOMa https://m.edsoo.ru/ff0d091a
bubmmorexa [IOK
41 Hocrynarst bopa https://m.edsog ru/ff0dOafa
48 Nznyuenue u nornouieHue GoTOHOB MPH MEPEX0JIE aTOMa C OHOTO YPOBHS bubnnorexa [IOK
SHEpPruu Ha Ipyroi. Buasl ciekTpoB https://m.edsoo.ru/ffOdOafa
49 BosHoBBIE cBOcTBa yacTull. Bonuel e bpoiunsa. KoprnyckymnsipHo- bubnnoreka [JOK
BOJIHOBOM yanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3JIy4YEeHUE https://m.edsoo.ru/ff0d0ca8
50 OTtkpsiTHE pagunoakTuBHOCTH. OnbITH Pezepdopaa mo onpeneneHuto bubnuorexa [IOK
COCTaBa PAJIMOAKTUBHOTO U3ITYUEHHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anba-, 0era-, ramma-u3nydeHus. BiusHue paguoakTUBHOCTH HA
YKUBBIE OpraHU3Mbl
52 OTkpeITHE TPOTOHA U HENWTpoHA. M30TONBI. ANb(a-pacnaj. DIEeKTPOHHBIH bubmmorexa [IOK

Y TIO3UTPOHHBIN OeTa-pacnan. ['amma-u3ayueHue

https://m.edsoo.ru/ff0d1162
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DHeprus CBI3U HYKJIOHOB B siipe. SliepHble peakiuu. S nepHblid peakTop.

bubmuorexa [IOK

53 [Ipo6iiembl, epCHeKTUBBL, IKOJIOTUYECKHE aCTIEKTHI IEPHON SHEPT€TUKU https://m.edsoo0.ru/ff0d1356
DneMeHTapHbIe YacTHIbI. OTKPBITHE TO3UTPOHA. MeToAbI HAOMIOICHHS U Bu6miorexa LIOK
54 peFI/ICTpaLEI/II/I AJIEMEHTAPHBIX YACTHII. Kpuyrnbm cton «DyHIaMeHTaIbHbIE httos://m.edsoo.ru/Ff0d0e38
B3anMOJIeHCTBUS. EqUHCTBO (hr3nueckoi KapTUHBI MUPa
55 Bun 3Bé3nnoro HeOa. Co3Besnus, spKue 3BE3IbI, TUIAHETHI, UX BUIUMOE
nerkenne. CoHeyHas cucTeMa
56 Connue. Conneuynas aktuBHOCTb. Mctounuk sneprun CosHua u 3B€37
3BE3/1b1, MX OCHOBHBIE XapaKTePUCTUKHU. 3BE3IbI TJIaBHOM
57 TocJie1I0BaTeNIbHOCTH. BHyTpeHHee ctpoenue 3BE37. CoOBpeMEHHbBIE
MIpPEICTAaBICHUS O IPOUCXOXKIEHNH U 3Bomou CosHIa U 3BE3]
58 Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u npmxenue ConHila B
lanaktuke. ["anaktuku. YEpHbIE ABIPHI B SAPAX FaTaKTHK
59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3psiBa. PenrkToBoe
n3nydyeHue. MeraranakThka
60 Heperennsie npo0aeMbl aCTPOHOMUHU
61 Kontposnbhas paboTa «71€MEHTBl aCTPOHOMHUHU U aCTPO(PHU3UKI
O6o0matomuii ypok. Posibs ¢pu3uku u acTpOHOMHUH B SKOHOMUYECKOM,
62 TEXHOJIOTUYECKOM, COLMATBLHOM U 3TUYECKON chepax JAesITeIbHOCTH
4eJIoBEKa
63 O6o6matomuii ypok. Poibs 1 MecTo pu3HMKu 1 aCTpPOHOMUHU B COBPEMEHHOM
HAay4YHOUN KapTUHE MUpa
64 O606maromuit ypok. Ponb pusndeckoii Teopun B GOpMUPOBAHUN
MIPEICTAaBICHUH O (PU3HUECKON KapTHHE MUPa
65 O6o06maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX [IPEJACTABICHUIN O IPUPOJIE
66 PesepeHsriii ypok. [ToBTOpeHnE
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