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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO O0IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTro
npenvera «@u3uka» B 00pa3oBaTEeNbHBIX  opraHm3anusx Poccwiickoit  denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Copepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IETeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTH peanu3allli MEKIIPEeIMETHBIX
CBsi3eH (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHHUS Kypca (U3UKH HAa 0a30BOM ypOBHE, B TOM UYHCIIE

IIpeIMETHBIE PE3YJIbTAThl IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIas B KAUECTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUN 00 OKpY’)KalolleM MHpE.
HIkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XuMHel, ouonorue, ¢usmueckoi reorpadueit u acrpoHomueit. Mcnonp3oBaHue W aKTHUBHOE
OpUMeHeHHe (U3MYECKMX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3yueHnue Gpu3mku BHOCUT OCHOBHOH BKJIaJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSATh HAyYHBIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YUeOHBIX HCCIIEI0OBAHUM.

B ocHOBY Kkypca (u3nku U ypOBHS CpeJHEro o0Iero o0pa3oBaHus MOJOKEH PsII UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca GpU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanmuzanysi IpeAnosiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc GU3nku rnpeanonaraeT 3HakoMCTBO € IIUPOKUM
KpPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peasu3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TE€XHUKU U TEXHOJIOTUH, a TaKxke 00CyKIeHUs Ipo0IeM palliOHAIBHOIO PUPOIOIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTANIbHBIX 3aKOHOB U IMPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0 B Kypce (DU3UKU peau3yeTcs MPexIe BCero 3a Cuér
OpraHu3alK 3KCIIEPUMEHTAIBHON J1eATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BelieneHne B yka3aHHOM IepeuHe JabopaTOpHbIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJAZCHHE OOYYAIOUIMMHUCS YMEHUSMH IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a41 C SIBHO 33/IaHHON (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. i KayeCTBEHHBIX 3ajjay IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHW U MPOIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecrieueHn0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (DU3MKHM Ha YpOBHE CpEIHEro
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro LuKia. B xabunete
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUUECKUX TPAKTHUYECKUX paboOT W JEeMOHCTpAIlMOHHOE
obopyioBaHUE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBBIX JEMOHCTPALWN JJIsl HMCCIIEOBAHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreyuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYyX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUE HU(PPOBBIX 1a00PaTOPHil.

HEJA U3YYEHUS YYEBHOI'O KYPCA

OCHOBHBIMU HCJIsIMU U3YUCHU A q)HSI/IKI/I B 06H_ICM O6p8.30BaHI/II/I SABIIAKOTCA:
L4 (I)OpMI/IpOBaHI/IC HHTCpECa U CTPCMIICHUSA 06yqa}0m1/1xc;{ K HAy4YHOMY MH3YUYCHUIO
npupoabl, pa3BUTUC UX UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTCI>1;



pa3BUTHE TPEACTABICHUH O HAaydHOM MeETOoJleé TMO3HaHuiA U (HOpMUPOBaAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHSTH SBICHUS C HCIIOIH30BaHHEM (PH3UYECKUX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

(dbopMHpoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3a7ad B IpoIecce

M3y4eHUs Kypca (PU3UKU Ha YPOBHE CpeIHEro o0uiero o0pa3oBaHus:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3KKY U 3IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKHE 3HAHUs Ui OOBICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUYECKUX PpELICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOUH
MOJICNIbIO, 3a/lay, IMOJpPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/laHue (U3HUECKOM
MOJIeJIU, aJIeKBATHOW YCJIOBHSIM 3a]1a4H;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHAJIW3a M  HUHTEpOpeTanud  HHQOpPMAIHMH,  OMNpeesieHus
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIEATEIIbHOCTH.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B coorBerctBum ¢ Yuebubm ianom ['KOY AO «B(c)OLL Nel0» ua 2025/2026 y4eOHBIH roj
(cpennee obmiee oOpa3oBaHHE O4YHO-3a04Hast (popma oOyueHus1) u KameHmapHbIM ydeOHBIM
rpadukom Ha 2025/2026y4eOHbli rog HAa H3YUYECHHUE MpenMeTa (PrU3uKa OTBOTUTCS:

Kiacc Bcero 3a AynuTopHBIEC Yachl Yace! 111 caMOIIOATOTOBKHU
roJI HEJIEIIS/TO HEJIEIIs/TO I

10 xiacc 68 2/68 0

11 xmacc 34 1/34 0

12 kiacc 34 1/34 0

B cootBerctBuu ¢ YueOnbm mianom ['KOY AO «B(c)OLI Nel0» wa 2025/2026 yueOHBIHM 1O
(cpemnee obOmiee oOpa3oBanue o4Has (opma OOydeHHS] C TPUMEHEHHEM JUCTAHIIMOHHBIX
texHosoruii) u KamengapaeiM y4eOHbpIM Tpadukom Ha 2025/2026 y4ueOHBIN roj Ha M3yYCHHE
npeamera pU3uKa OTBOAUTCS:

Kiace Bcero 3a AyuTOpHBIE Yachl Yacel U1 CaMOIIOATOTOBKHU
TOxI HEJIeJIs1/To HEJIEIIs/TO I

10 kiacc 68 2/68 0

11 xnacc 34 1/34 0

12 kiace 34 1/34 0

[Ipennaraemselii B nporpaMMe Mo (QpU3MKe MepeyeHb JIaOOpaTOPHBIX U MPAKTUYECKUX PadoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YUYMTENb JeJaeT BbIOOp IMpOBeAeHUs 1a0opaTOpHbIX paldoT U
OIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaroIuxcs.




COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToasl MO3HAHUSA OKpy»Karomiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue (GU3HYECKUX SBJICHHH M mporeccoB. Hayunble rumnore3sl. Ouznueckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHITMI COOTBETCTBHS.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPaKTUYECKOU AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBbie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeiHssl CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHAT. ClioKeHHE NMEepeMEIIeHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEpEMEIIEHUS MaTepUaIbHOU TOUKH OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs!.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHUE: CHOUIOMETp, JBHKEHHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Monenb cucteMbl OTCUETa, WILTIOCTPALlMsd KHHEMAaTUYECKUX XapaKTEPUCTHUK JBHIKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Hanpagsnenue ckopocTy pu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne HepaBHOMEPHOTO ABUKEHHUS C LENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.
HccnenoBaHne  COOTHOLIEHUS ~ MEXAY  MyTAMH, [POWIEHHBIMH  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHM IPU PaBHOYCKOPEHHOM JIBUKEHHH C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.
Nzydenue nBuxeHHs Teia, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anmuiies. Ilepoiit 3akoH HeroTona. MHepLmanbHble cUCTEMBI
oTcuéTa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeiabHOE ABMKEHHUE aOCOTIOTHO TBEPAOTO TeEla.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepraibHOM TOYKHU (T€la), CHCTEMBI MaTepUaibHBIX TOUeK. IMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HEpPTrHs ynpyro 1e(popMUPOBAHHOM NMPYKUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJsiekyasipaast pu3nKa 1 TepMOAHUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHUS Ta30B, JKUIKOCTEH M TBEPABIX Tel U OOBIACHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaumdecTBo BemliecTsa.
[TocrosinHast ABoraipo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B HaeaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITE, OKa3bIBAIOUINE JUCKPETHOE CTPOCHME BeHIeCTBA, (oTorpaduu MOJIEKYII
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 0 AU(PY3uN KUAKOCTEN U ra30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mogaens, HUTIOCTpUpYIOLas IPUPOAY JaBIECHUS ra3a Ha CTEHKHU COCya.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MpPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHssT 3HEprusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprUst 0AHOATOMHOTO
UJEaIbHOTO ra3a. Buel Tenonepenayu: TEIUIONPOBOIHOCTL, KOHBEKIMS, U3IIyYeHHE. Y IebHAas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. ['paduyeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIBL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terioBoi MammHbl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHUE: [BUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW HSHEPIUU Tella MPU COBEPIICHUH pPadOTHI: BBUIET MPOOKH M3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHnne yaenbHOl TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamms. Mcmapenune u  kureHue. AOCONOTHasS U
OTHOCHUTEIIbHAs BIAXKHOCTh BO31yXa. HachbleHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenune u Kpucramnuzauus. Y ielbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETpP, TEXHOJOTMU  IIOJIy4EHHS COBPEMEHHBIX MAaTepuaigoB, B TOM  4YHUCIIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

CriocoObI U3MepeHHsI BIaKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasjen 4. DiekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. J[Ba Buaa >SIEKTpUUYECKHX —3apsiIoB.
[IpoBOIHUKY, TUBNEKTPUKH U MMOJYTPOBOAHUKU. 3AKOH COXPAHEHUS AIEKTPUUECKOT0 3apsa.

B3aumopeiicteue 3apsgoB.  3akoH  Kynona. TodeuHBI  2JIEKTpHUUECKHM  3apsl.
Onektpuueckoe mone. Hanpsok€HHocTh a3nekTpuueckoro moisd. [lpuHmmn cyneprno3unun
ANEKTPUUECKUX NoJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocrarmueckoro mois. [loTeHuman. Pa3HOCTP  MOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnuyeckue ycTpoilcTBa M MNPAKTUUYECKOE NPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosHUS MEXly HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COETMHEHNE TPOBOAHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. IlomynpoBoiHUKOBbIE TPUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: aMIEPMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHMS.

3aBUCHUMOCTh CONPOTUBIEHUS IWIMHIPUUECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET 0 COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepeHne  NIEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJIepXKATENNbHBIX MEKIIPEIMETHBIX CBsI3e C KypcaMd MaTeMaTUKH, OHOJOrMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU HA OCH
KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B JKUBOM mpupoje, 1udpdysus, ocMoc, TeI1000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaXXHOCTH BO31IyXa, BETPBI, OapoMeTp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJOAMIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TTOYYEeHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TaJIbBAHHUKA.

11 KUIIACC

Pasjen 4. DiekTpoanHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUSA

[locTosiHHBIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOe mMoJe.
Bekrop maruuTHOM MHAyKUMH. [IpyuHIMN Cyneprno3uMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHON
uHayKnud. KapTrHa TuHUN MarHUTHOW WHTyKIIUU TTOJIS] TTIOCTOSIHHBIX MarHUTOB.

MarauTtHoe moJie MPOBOAHMKA C TOKOM. KapTuHa NWMHWN MHAYKIMM MarHUTHOTO ITOJISI
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOIO NMPOBOJAHHMKA, KATYHIKH C TOKOM.
OmneiT Dpcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIydb MW HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHue HNEeKTPOMArHUTHOM MHAYKIUU. [lOTOK BekTOpa MAarHUTHOM WHJIYKIHH.
DIIEKTPOABMKYIIAS CHJIAa UHAYKIMU. 3aKOH 3JIEKTPOMarHMTHOM MHIYKIMU Dapajes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKyIIas Cuia WHAYKIUU B IPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJHOPOHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHIyKTUBHOCTD. SIBI€HME CAMOMHIYKIIMH. DJIEKTPOABHUKYIIAS CHJIa CAMOWHTYKIIUH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOJBUKYIIECH CUIIbI MHAYKIIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHAYKIUU.

Pazgen S. Kosre6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAHUMHbIE KOTCOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepumon, wactora, amrmumrtyna u  ¢asa kosnebanuil. IlpyXMHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHui. IIpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Kone6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOrMsl MEXIYy MEXaHWYeCKMMHU U 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPrUU B UICAIBHOM KOJeOaTelIbHOM
KOHTYDE.

[TpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeinyXIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennsbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AEKTpodHepruu. KynpTypa wucnonab3oBaHus
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHu4eckue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
TeHEepaTop IMEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmonenue 3aTyxaromux KoiedaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocieaoBaTEIbHOM COCIUHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPHUOJIa MAJIBIX KOJI€OaHMI Tpy3a Ha HUTH OT JJIMHBI HUTH U
Macchbl rpy3a.

HccnenoBanue NEpeMEHHOTO TOKa B ILENM M3 IMOCIENI0BATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHumHbvle 60JIHb

Mexanuueckue BOJIHBI, yclloBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepedHple W MpoNOJIbHBIC BONHBL MHTepdepeHmus u mudpaxius
MEXaHUUECKHX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanusi BekTopoB E, B, V B snekrpomarauTHOi BoJiHE. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana smeKTpOMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arps3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHu4ecKkue yCcTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEeHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIIEHUS MEXaHUYECKUX BOJIH.

Habmtonenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOM PE30HAHC.

Halmronenue CBsI3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYJOM W YacTOTOU
KOJIEOQHMIH.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
Jlyd cBera. TOYEUHBII UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. J[udpakuumonnas pemérka. YciaoBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHUuecKkue YCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAs OINTHKA, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mogenu MUKpOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBApPUAHTHOCTh MOJYJSI CKOPOCTH CB€Ta B BakKyyMme, MNPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JIJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBl. DHEPIHs OKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» porosddexra.
Hasnenue ceera. OnbiTe [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS SHEpruuM Ha Japyro. Buasl cnektpoB. CHekTp YpPOBHEW 3HEpPrUM aroma
BOZOPOZA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOIHOBOM 1yanu3M.

CHoOHTaHHOE U BBIHYKJIEHHOE U3Ty4YeHHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criekTpocKom), Ja3ep, KBAHTOBBI KOMITBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OrnpezenieHnne JIMHBI BOJTHBI Jlazepa.

Habmtoienue nuHedvaTbiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTb  CTPOCHMS  sApa. OTtkpbiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa pagloakKTUBHOTO H3TyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprus cBs3M HyKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepuwiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SAIEPHOM
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

TexHMUECKHEe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIINUX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).



Pa3znen 8. DiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH

Ortanbl pa3BuTus acTpoHoMuu. llpukiagHoe M MHPOBO33PEHUYECKOE 3HAUYECHUE
ACTPOHOMHH.

Bun 3Bé3anoro He6a. Co3Be3nus, spkue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botonuu CoslHLA U 3BE3/1. DTalbl XKU3HU 3BE3 L.

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nprxenne Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonwioro B3peiBa. PennkroBoe uzinyueHue.

MacmrabHnas ctpykrypa Beenennoi. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojymapus u spKue 3BE3/bl.

Habmronenus B Teneckon JlyHsl, anet, Mneunoro [lyrtu.

O0o0maroniee NoBTOpPeHHE

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKON cdepax JesATETbHOCTH 4YeloBeKa, pojib M MecTo (U3MKM M acCTPOHOMHMHU B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, pojib (QU3HMUECKOH Teopun B (HOPMUPOBAHUU
IpEJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B O0LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHsS B 11 Kkiacce oCymIeCTBISETCS C Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nousimus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIM (Qakr, rumoresa, (uznyeckas BETUYMHA, 3aKOH, TeOopus, HaOIroAeHUe,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pemieHNe CUCTEMbl YpaBHEHHI, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKIECTBO, BEKTOPBl U HUX
NPOEKIIMM Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, MPOU3BOAHBIC 3JIEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, ONPE/IeNIEHNE TUIOIIAIU TNIOCKUX (pUryp u oobéma Te.

buonocus: snekTpuyeckue SBICHUS B JKUBOW MHpHUpojie, KojeOaTelabHbIE IBUKEHUS B
JKUBOM NPUpOJIE, ONTUYECKUE SIBJICHHUS B JKUBOM IpHUpPOAE, NEHCTBUE pagualii Ha >XUBBIC
OpraHU3MBl.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOHN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyA, POTOChEMKA 3€MHOM
[IOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHU.



Texnonozus: JMHUM DIEKTPOIIEpENad, TIEHEPaTOp IEPEMEHHOIO TOKa, JJIEKTPOABUIATElNb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBYU-meus,
NPOCKIIMOHHBIN anmapar, BOJIOKOHHAS ONTUKA, COJIHEYHAst OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIC B YaCTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TI'PAXKAAHCKOTO OOIECTBA,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM 1EATEIHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTh OIICHMWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOHYHUBOTO Oy TyIIEero;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pa3IUYHBIM cdepaM MpodecCHOHANBHON NEeSTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccun 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIupeHHe OIbITa JIEATENbHOCTH SKOJIOIMYECKON HANpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAy4HOH J1eATeIbHOCTH, TOTOBHOCTh B MpOLECCe U3YUYCHHS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH ITOCJICICTBUI JCSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATH pPa0OTy B YCIOBHSX pPEATLHOTO, BHPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble ucciienoBaTebCKHe JeiiCTBHS

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BIIJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
buznYeCcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHJIAMHU JICATSIBHOCTH IO IOJTYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIIHH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATh
TUTIOTe3y €€ pelIeHHs, HaxXOJUTh apTryMEHTHI IS JOKa3aTelIbCTBA CBOUX YTBEPKICHHH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYyIHPOBATH COOCTBEHHBIE 33/J1a4d B OOpa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXO0/IbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHHS HMH(POpMAIUK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYLIECTBJIATH IIOMCK, AaHajdW3, CHCTEMAaTH3alHI0 H
UHTEPIIPETaNnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IpEICTaBICHUS;

OLICHMBATh JOCTOBEPHOCTh MH(OPMAIINY;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHM3alMOHHBIX 3a/1a4 C COOII0IEHUEM
TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCcOCOCPEKEHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHN 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3UYHBIX (opMmarax ¢ y4EToMm
Ha3HAuYeHUs MWHPOPMALMKU W LEJIEBOM ayIuTOpUH, BBIOMpaAs ONTUMAIBHYIO (opMy
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH EATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAlMH U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOILIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBHSL IO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENENATh POJIH C y4ETOM
MHEHHUH YYaCTHUKOB, 00CY>KAaTh pPe3yIbTaThl COBMECTHOIH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOr0 YYaCTHHKA KOMaHJbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATE ITO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B PA3IUYHBIX CUTyalHsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO JIESITEIIbHOCTh B 00ONacTu (pu3uku u
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATh COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITENIbHO COCTABJISITh IUIAaH PEIICHUs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHHSI TMPAKTUYeCKOW paboThl ¢ Y4ETOM UMEIONINXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JaBaTh OIEHKY HOBBIM CUTYAIIHsIM;
pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAUIUA B 00IacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluiero oopa3oBaHus y OOy4arOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOILIMOHAIBLHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

HPEJAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KApTHUHBI MHpA, B PAa3BUTUU COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JNeATeILHOCTH JIFOIEH;

YUUTHIBaTh T'PAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHhaibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, WACANBHBIM Tra3, MOJENu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUEUHBIM AIEKTPUUYECKUH 3apsii NPHU pELICHUN
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBM)KEHHE, CBOOOJHOE IMaJeHUE Ted,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuU
(OXJaKIeHNN), TEIJIOBOE paBHOBECHE, UCTIAPEHNE, KOHCHCAIMS, TUIaBlICHHE, KPUCTAIIH3aIHs,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBILICHHE JAaBJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, SJeKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBaTh MEXAHMYECKOE JBIKEHUE, UCIOJb3Ys (PM3MYECKHe BEIWYMHBI: KOOpJIWHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYeCKass MOUIHOCTH;, MpHU
ONKMCAHUW TPABWIBHO TPAKTOBaThb (DU3MUECKUN CMBICI HCHOJIb3YEMbIX BEIUYHMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, HUCIOJIb3Ys
¢dusznueckue BEIMYMHBL: JaBlIEHUWE Tas3a, TeMmIepaTrypa, CpeAHssi KUHETHYecKas JSHEeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYeHWS M EOUHUIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JAAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh U3YUYEHHBIE SJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHOIB3YS (PU3NYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHAM3UPOBATh (PU3MUYECKUE MPOIECCHl W SBJICHUS, HCIONB3Yys (hU3myecKre 3aKOHBI U
MPUHLIMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
paBHONpPABUs MHEPLUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmImepaTypoil, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KylioHa, Mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONb30BAHUS B IIOBCEIHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT U (POPMYIHUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMHU BEIHMUYMHAMU C HCIOIH30BAHHEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPU3UYECKUX BETUYMH B BHUAC TaOIUIl M TPpadUKOB, JEIaTh BHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnrofaTe mpaBuiaa O€30MacHOTO TpyJa MPU TPOBEACHUHM HCCIECJIOBAaHUNW B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ IPUHIIMIIGI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UUIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMYMHBI W (QOPMYIBI, HEOOXOIUMbIE s €€ pelieHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MUHTEPHpPETAMN U IPEACTaBICHHUS y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(QOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHMUA 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpY KaloIIei cpejie;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIAaHUPOBATh PaboTy
TPYNIObl, PpAlMOHAJIBHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYAIlUsIX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON TPOOIIEMBI.

K xonny oOydenus B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0YHAIOIINXCSI YMEHUI:

JIeMOHCTPHPOBATh HA MpPUMeEpax pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTUHBI MHPA, B PA3BUTUH COBPEMEHHON TEXHUKH U TE€XHOJIOTUM, B NMPAKTUUYECKOH
JEeSTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYEeUHBIH
NEKTPUYECKUI 3apsifl, JIyd CBETA, TOYCUHBIA UCTOYHHK CBETA;

pacrio3HaBaTh (U3MYECKHUEe SBIEHUS (IIPOIECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEWCTBUSA TOKA, B3aUMOJCHCTBHE MAarHUTOB, JJIEKTPOMATrHUTHAs
WHIYKIWS, ACHCTBUE MAarHUTHOTO MOJsA Ha NPOBOAHMK C TOKOM H JBWKYILUMWCS 3apsj,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npesjoMIIeHue, nHTephepeHys, M(paKkus U NOIpU3alUsl CBETa, TUCTIEPCHS CBETA;

ONMCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI),
UCTIONB3ysl (U3NYECKHE BETUYMHBL: DJIEKTPUUYECKHM 3apsii, cuja TOKa, DIEKTPUYECKOoe
HaIpsDKEHUE, JIEKTPUUECKOE CONIPOTUBIICHUE, PA3HOCTh IIOTEHLIUAJIOB, HJIEKTPOABMKYIAs CUIIa,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO MOJIEH, MEepUuoja W 4YacToTa KosieOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOILECCe TApPMOHUYECKUX DJIEKTPOMarHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWJAa JIMH3BI, MPU OMHCAHUU MPAaBUIBHO
TPaKTOBaThb (PU3NYECKUI CMBICI HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUNHY C JPYTUMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U IMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMU, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, MNpPHU OTOM pa3lIM4yarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MareMaTh4ecKoe
BbIpa)KEHHUE U YCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;



ONpPECIIATh HAIPABJICHUE BEKTOPA MHIYKIUM MAarHUTHOTO IOJSA IMPOBOIAHHMKA C TOKOM,
cuibl Amrnepa u cuiiel Jlopenna;

CTPOUTH M ONHCHIBATh U300pakeHNE, CO3/1aBAeMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (OpMYyIHPOBATh
npobiieMy/3aqaqy W TUNOTE3y Yy4eOHOrO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PY0BaHUs, TPOBOIUTH OIBIT U (HOPMYITUPOBATH BBIBOKI;

OCYILECTBIIATh IpPSIMbIE W KOCBEHHBIE H3MEPEHUsS (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpPATh ONTHUMAJBHBII CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH
MIOTPELIHOCTEW U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUI:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yibTaThl MOJyYEHHON 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yJbTaTaM
WCCIIEI0BAHMS;

coOnronarh mnpaBuia O€30IaCHOrO TpyJa MpU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOIr0 3KCIIEPUMEHTa, Y4eOHO-MCCIIe0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000py10BAHNUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHON (U3MYECKOW MOJENbI0, HCIONb3Ys
¢du3nUeckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4ll BEIOUPATh (PH3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IPOBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTH MOJIyYE€HHOI'0 3HAaYE€HUS! (PU3UUECKON BEITUYMHBI;

pelath KauyecTBEHHbIE 3aJauM: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccy>XJIeHHI ¢ OMOpO Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMONb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJad  COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUM [yl TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETAMH U TPEICTaBlIeHUs y4eOHOH u
HAyYHO-TIOMYJISIPHONM HMH(QOpPMAIMK, IOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIy4YaeMylo HH(pOpMaIHIo;

OOBSICHATH MPUHIUIIBI IEHCTBUS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3iudaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

PUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyO€KHBIX yUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B TOBCEJHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPAHEHHUS 3/10pOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO MOBEJCHUS B OKPY Kalollel cpefie;

paboTaTh B IpYMIIE C BHITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IUITAHUPOBATh paboOTy
IpYNIbI, palMOHAIBHO paclpeneNiiarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJIOTO M3 yYaCTHUKOB TPYMIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonny oOydenus B 12 kJacce npeaMeTHbIE Pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHMPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTWM, B NMPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBIBaTh TPAHMIIBI MPUMEHEHUSI W3YUYEHHBIX (PU3MUECKUX MOJeneil: siaepHas MOAeb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOT'O si/ipa MPH pelieHnH (PU3NYECKHX 3a/1a4;



pacno3HaBath (U3HUECKHE SIBICHUS (MIPOILECCH) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAaHTOBOW (pusukm: poTtornexrpuueckuii apdekr (porosaddekr), cBeroBoe
JIaBJICHUE, BO3HUKHOBEHHWE JIMHEHYATOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBCHHAs U
HCKYCCTBEHHAs palOAaKTUBHOCTH;

ONKCHIBATh M3y4YEHHbIE KBAHTOBBIC SBJICHHUS U TMPOLECCHI, HCIONB3YsA (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrUi U
UMIyibc (OTOHA, TEPHOJ IMOJypaclaga, SHEPIus CBSI3M AaTOMHBIX sIEp, HpPU OMUCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCHOJIB3YEMbIX BEJIUYMH, HX OO0O3HAuUeHUs U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE MAHHYIO (PU3MUECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
NPUHLMIIBL: ypaBHeHUEe OiHIuTeiiHa a1 (oTtodddexTa, 3aKOH COXpaHEHHUS SHEPruu, 3aKOH
COXpAaHEHUS HMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOTO 4YHCJIa, MOCTyJdaTrhl bopa, 3aK0H paguoakTUBHOTO pacmajaa, MpH STOM pPa3IUYaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHUE W YCIIOBHS (TPaHHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

BBIMIOJHATh JKCIEPUMEHTH 1O HCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHWi: Tpu OSTOM  (POPMYIHPOBATH
npobiemy/3agady H  TUNOTE3y Y4eOHOTO OKCHEpUMEHTa, COOMpaTh yCTAaHOBKY U3
MPEJIOKEHHOT0 000PYI0BaHUS, TPOBOAUTDH OMBIT M (POPMYIUPOBATH BHIBOIBI;

OCYUIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, MPU HTOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMUYMH C UCIIOJIb30BAaHUEM MPSIMbBIX U3MEPEHUH:
IOpU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yibTaThl MOJYYEHHON 3aBHCHMOCTH
¢u3nveckux BEIMYMH B BUAEC TaOMMI W TpaduKOB, nenaTe BBIBOABI IO pe3yjbTaTaM
UCCIIC/IOBAHMS,

coOuoiaTh IMpaBuia 0€30MacHOro TpyJAa MHpU TNPOBEICHUM HCCIENIOBaHMM B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJI30BaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PY/IOBAHUS;

pemaTth pacu€THBIE 3aJa4d C SBHO 33aJaHHON (H3MYECKOH MOJEIbI0, HCIOJIB3YS
¢du3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCJIOBHS 3a7ayll BEIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUs,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH IMOyY€HHOTO 3HAYEeHUS (PH3HUUECKON BETHUNHBL;

pemarh KayecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEYMBYIO IICTIOUKY
paccy’kIeHHU ¢ ONOpPOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCMOJb30BaTh MPH pPEUIeHHH YYEeOHBIX 3a7ad  COBPEMEHHble HH(OPMAIMOHHBIE
TEXHOJIOTUHU JUIS TIOWCKA, CTPYKTYPHUPOBAHWS, MHTEPIIPETAIMN W TIPEICTABICHUS YYeOHOH U
HAYYHO-TIONYJISIpHOW HWH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyaTh
YCIIOBHS WX 0€30IMMacHOTO MCIIOJIb30BaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH TIPUMEPHI BKJIaJa POCCHICKUX M 3apyOCKHBIX yUEHBIX-(DH3MKOB B pa3BHTHE
HaYKH, B 00bSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCTIONIB30BaTh TEOPETHUECKUE 3HAHUSA 10 (HU3UKE B TIOBCEJAHEBHOW IKM3HH IS
obecrnieueHns 0€30TaCHOCTH MPU 00pAIIEHUH C MPUOOPAMH U TEXHUYECKUMU YCTPOHCTBAMHU, JITIS
COXpaHEHHS 3JI0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAOIIEeH cpere;
paboTaTh B rPpyIIIE C BHITOJHEHUEM PA3IMYHBIX COIIMAIBHBIX POJICH, INTAHUPOBATH PabOTy
TPYIIIbI, PAMOHATIBHO PACTIPEACISATh 00S3aHHOCTH ¥ IUTAHUPOBATH JIESTEILHOCTD B
HECTaHJIAPTHBIX CUTYAIIHsX, aJIcKBATHO OIEHUBAThH BKJIAJl KaXKIOTO U3 YYACTHUKOB TPYIIIHI B
peleHne paccMaTpUBaeMOu POOIEMBI



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METOAbI HAYYHOI'O IIO3HAHUA
bu6mmorexa [IOK
1.1 ) 2
W3HMKa U METO/Ibl HAYYHOTO MTO3HAHUS https://m.eds0o.ru/TFA1bF72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 5
vHeNatitia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 Bubmiorexa LIOK
' P https://m.edso0.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK

@da30BbIE TIEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pasnea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoabnbie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zneal. 2JIEKTPOAUHAMUKA
11 MaruauTtHoe nosje. DIeKTpOMarHuTHasI 11 1 3 bubnnorexa [HOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3znen2. KOJIEBAHUS U BOJIHBI
51 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 8 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 23
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 7
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12 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpoabnbie  IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CHICIIUATIBHOM TEOPUH 4 bubnuorexa [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3nend. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBAaHTOBOW ONTHUKHU 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 C 5 1
TpocHie atoma https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTBI aCTPOHOMHH U aCTPODOU3UKI 7 1 Egg:?/‘;;eezz g)(.)rflf/?Mng?C
HUroro 1o pasneny 7
Pa3nen6.ObOBIIAIOIIEE IOBTOPEHUE

6.1 0600maroIIee IOBTOPEHHE 4 bu6morexa IIOK

https://m.edsoo.ru/7f41c97c
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PesepBHOE Bpems
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IMPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
CHOBHOW OBPA30OBATEJIbHOM [TPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

10.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (UMK B
(GhopMUPOBaHUH COBPEMEHHOW HAYyYHOW KapTHHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

nroaen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YUYEHHBIX (U3UYECKUX MOJIEINICH:
MarepuaibHas TOYKa, WHEPIHaNbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DSJIEKTPUUYECKHN 3apsii — MpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJa4

10.3

10.4

10.5

Pacnio3naBath (u3nueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuu
CTpPOCHMsI  BELIECTBA U  DJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABUKEHHE, CBOOOJHOE MaJeHHE
TN, IBUXEHHE I10 OKPY)XHOCTH, WHEPIHs, B3aUMOJICHCTBUE TEIl;
muddys3usi, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKHUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxmakieHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHISHCAIUS,
IJIaBJICHUE, KPUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO3]yXa,
MOBBILICHHUE 1aBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXJAy IapaMeTpaMH COCTOSHUS Ta3a B H30MpOIleccax;

OJICKTPpU3alusA TCI, BSaI/IMOI[CI\/JICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCMONb3ys (U3UYECKHe
BEJIMYMHBI: KOOpJMHATA, MyTh, MEpEeMElIeHNe, CKOPOCTh, YCKOpPEHHE,
Macca Tela, CWIa, MWMIYJbC Tela, KHWHETHUYECKas DHEprus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas pabora, MeXaHHW4ecKas
MOIIIHOCTb; IIPYU OMUCAHUH IPABUILHO TPAKTOBATh (U3HMUECKUNA CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS M E€AMHMIIBI, HAaXOAUThH
(opMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUUHY C APYTUMH

BCINMYNHaMU

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA Te€I U TEILUIOBBIC

SABJICHUA, HCIIOJIB3Yys (I)I/ISI/I‘-IGCKI/IC BCIWMYMUHBI: OAaBJICHHUC TIasa,




10.6

TEMIlepaTypa, CpEIHsAsl KHUHETHYeCKas DSHEpPrus XaoTUYECKOIo
JBUKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOIO JBUIaTeNsl; IpU
ONMCaHUuU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICIT
UCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHUS M €JUHUIbI, HAXOIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHAM

OnuceiBaTh M3Yy4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTpUYECKUE  SIBICHUs  (TpOLIECChl), HCIONb3ys  (pusmueckue
BEJIMYMHBI: AJIEKTPUYECKUM  3apsf, ANEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAJl, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAHUU TPABWIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HUCIOJIB3YEMBIX
BEeIMYMH, WX OOO3HAUEHHUS W EIUHUIBI, YKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C JAPYTUMH

BCINYNHaMUN

10.7

10.8

AHAJIIM3UPOBATH (1)I/I3I/I‘I€CKI/IC npoueccel M  SABJIICHUA, MCIIOJIb3YyA
(u3nuecKkre 3aKOHBI M MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKOH IHEpruH,
3aKOH COXpaHCHUA UMITYJIbCA, IPUHIUII CYIICPIIO3UIIUN CUJI, TPUHIHUIL
paBHONPAaBUs MHEPLHUAIBHBIX CHCTEM  OTCYETA;  MOJEKYJIAPHO-
KUHETUYECKYIO TEOPUIO CTPOECHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETUYECKOM HYHEPIuu TEIUIOBOIO JBHXKEHUS MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyloHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe
BBIpQKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIE MPHUHIMIBI JEHCTBUS MAIllMH, MPUOOPOB U

TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HUCIIOJIB30BaHUA B HOBCG}IH@BHOI\/’I KHU3HU

10.9

10.10

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOIIECCOB C MCITOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX U3MEPCHHIA, TIPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
JKCIIEPUMEHTa,  cOOMpaTh  YCTaHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUs, IPOBOJIUTH OIBIT B (POPMYITHPOBATH BHIBOIBI

OcyinecTBiATh TMpsIMbIE W KOCBEHHBIE M3MEPEeHUS (PU3MUECKHX
BEJIMYHH, TIPH STOM BBIOMPATH ONTHMAIBHBIA CIIOCO0 WU3MEpPEHHS H

HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOl"peH_IHOCTef/'I H3MepeHHI>'I




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (DU3HUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pe3yJbTaThl MOJIYYEHHOH 3aBUCUMOCTHU
(bu3MUecKrUX BETUYHMH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3ysibTaTaM UCCIIEA0BAHUS

CobmromaTh mpaBmiia  0O€30MAaCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4yeOHOro OSKCIIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/auu C SBHO 3aJIaHHOW (DU3UYECKON MOJIETIbIO,
UCTIONB3Yysl (PU3WYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHaln3a
yCJIOBHSI  3aJaud  BbIOMpATh  (U3UYECKYIO MOJENb, BBIICTATH
¢du3nyeckrue BENMYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MPOBOJIUTH PACUEThl U OLIEHUBATh PEATbHOCTh IOJTYUYEHHOTO 3HAUYECHUS

(bu3nUecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Wcnonp3oBaTh Mmpu  pelleHUH y4eOHBIX 3aJad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOUCKA, CTPYKTypHUpPOBaHMS,
UHTEpOpeTallMd M MpeACTaBiIeHHUs y4yeOHOM W Hay4yHO-NOIMYJISIPHON
uHpOpMalMY, TMOJYYEHHOM M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOTYYaeMylo HH(OPMALIHIO

[IpuBoaMTH TpHUMEpBI BKJI3aJa POCCUHCKUX U 3apyOECKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPY’KAIOLIErO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMM, MJISI COXpPAHEHUs 370POBbS U

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMANBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYyNIbl, pPalUOHAIBHO  pacrpeiessaTh
00sI3aHHOCTH W TUIAHUPOBATh JCSATEIBHOCTh B HECTaHIAPTHBIX
CUTyalMsAX, aJ€KBATHO OLEHUBATH BKJAJ KaXIOTO0 U3 YYaCTHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

111

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJIBHOﬁ NMporpaMmasl CpeaHETO 0611161"0 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha NpUMEpaxX poJib W MecTo (UMK B
(hbopMHUPOBaHHHM COBPEMEHHOW HAyYHOW KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMM, B MPAKTUYECKON AEATEIbHOCTH

JFO/IEeH, IETTOCTHOCTD U €IMHCTBO (PU3UYECKOI KapTHHBI MUPa

11.2

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOIECTICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa IIpu pCIICHUU (bPI?»I/I‘ICCKI/IX 3aJa4

11.3

PacnioznaBate usnueckue siBiaeHUS (IpOLECCh) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB  DJICKTPOJAMHAMUKM M  KBaHTOBOH  (pusmkw:
AJIEKTPUUECKAs] TPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsT HWHAYKIUS, JEHCTBUE MArHUTHOTO TIOJII Ha
MPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsil, 3JIEKTPOMArHUTHBIC
Kone0aHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpakeHHe,  IpejlomiieHue, HuHTepdepeHuus, audpakuus u
MoJIApU3allvsl CBeTa, AMCIEPCHs cBeTa, (oTodNeKTpudeckuil dhpdext
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHAS

PaaOaKTUBHOCTD

11.4

OnuceiBaTh H3Y4YEHHBIE CBOMCTBA  BellecTBa  (DIEKTPUUECKHE,
MAarHuTHBIE, ONTUYECKHE, NIEKTPUUECKYIO IIPOBOJUMOCTD PA3ITUYHBIX
Cpea) M DJIEKTPOMArHuWTHBIE sIBIEHUS (IPOLIECCHI), HCHOb3YS
¢usznyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
JJEKTPUYECKOE  HANPSIKEHHE,  AJIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocTh moteHuuanoB, J/IC, pabora TOka, MHIYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cuwia JlopeHna, WHAYKTHBHOCTb KAaTyILKH,
SHEPTHsl JIEKTPUYECKOTO M MAarHUTHOTO IIOJIEW, MEpHOJ U 4acToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
TFapMOHHUYECKUX JJIEKTPOMArHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTosiHue W ONTHUYECKas CHUJIA JIMH3bI;, [PU OINMCAHUU IPABUIIBLHO
TPAKTOBAaTh (PU3WYECKUI CMBICA HCHOJB3YEMBIX BEJIMYUH, HX
0003HaYeHMUsI U EOUHMIBI; YyKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE

JTAHHYIO (PU3HUYECKYIO BEJTMUUHY C IPYTHMHU BeTUUNHAMHU




11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHWTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIMYUHY C APYTMMHU BCIIMYHMHAMMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajlIeIbHOIO COEIMHEHUS MPOBOHUKOB,
3aKkoH [[xoynsa — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHCHHUs JJICKTPHUYECKOTO 3apsijia, 3aKoH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3IdyaTh CIOBECHYIO
(bOpMyYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIONIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPpH
sToM (opmynupoBaTh TMpobieMy (3agady) U THUIOTE3Y YUIEOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

11.12

OCYII_ICCTBJ'H{TB npsaMbI€ W KOCBCHHBLIC H3MCPCHHUA (bHSI/I'—IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; IIPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOBI [0 Pe3ysIbTaTaM

HUCCICI0OBaHUA

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU




WCCIEOBAaHUNH B paMKax YydeOHOTO JKCIEpUMEHTa, YyueOHo-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
yCIOBHS  3ala4d  BBIOMpaTh  (PU3MYECKYH) MOJETb, BBIACIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI M OLCHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAUCHHS

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

PemraTe Ka4€CTBCHHBIC 3aJa4du: BbBICTPAUBATDH JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paccymneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpEeTalMi W NPEICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh NMPUHLMIIBI ACHCTBUS MAIIMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBoauTe mpHUMEpHl BKJIa/Ja POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecrieueHns 6e30MacHOCTH MpU 0OpallleH!H ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJIIOACHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY KaloIlel cpeae

PaGorarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIei,
IUTaHUpOBaTh ~ paboOTy  TpyHmbl,  palMOHAIBHO  pPacHpeAessiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLEHUBATb BKJIAJ KaXIO0ro0 U3 YYaCTHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koa nposepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYyXkaroiero Mmupa. Poib
JKCIIEPUMEHTa ¥ TEOpUHM B  Tpollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uKe

1.2

MonenupoBanue (U3NYECKUX SBICHUH WU
nporeccoB. Hayunsle runores3sl. duznueckue
3aKOHBI U TeopuH. ['paHuIBl TPUMEHUMOCTH
¢busnyeckux 3aKOHOB. [punuun
coorBercTBUs. Pomp u Mecro Qu3uku B
(OpMHUpPOBaHMM  COBPEMEHHOW  Hay4HOIl
KapTUHBI MUpa, B PAKTHYECKON

NEeATEIbHOCTH JIFOAEH
MEXAHHUKA
KMHEMATHKA

2.11

Mexaaudeckoe JABHKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOI'O ABHKCHUAI. Cucrema orcuéra.

Tpaexropus

2.1.2
2.1

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MIHOBEHHass  CKOpOCTbB) U YCKOpEHHE
MaTepUAILHOW TOYKH, WX MPOEKIIUH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u NIEPEMEILICHUS

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA




2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe majgeHue. Y cKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LEMHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBIO, PABHOM
Hyw0. M3ydyeHne NBUKEHUs LIapUKa B BS3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

HH#Part## IMTHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

Bropoit 3akoH HbproroHa nns MarepualibHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IpH ABUKCHUU TECJIa B X KUAKOCTH HUJIM T'a3C

2.2.7

2.2.8

2.2.9

[loctynaTtenbHoe M BpalaTeIbHOE JIBUKEHUE
abCoJIIOTHO TBEPOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpPALICHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO

tena B 1ICO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padothl. U3yueHue nBUKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jedopmammm.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIIECTO OCh BpalliCHUSA

2.3

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMnynec MaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepHUaJIbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCa Tela
232 3akoH coxpaneHus umnyinsca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
- Teopema 0 KUHETHYECKOM HEPTUU
[MorenumaneHast oHeprus. [loTeHuumanpHas
236 SHEPTHs YIpyTO nepopMupoBaHHON
o npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[ToTreHnmanpHbple ¥ HEMOTEHIMATHHBIC CHJIBI.
237 CBs3b pabOThl HEMOTEHLHUANbHBIX CHJI C

U3MCHECHUCM MEXaHHYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON SHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
23.9 TexHudeckue yCTpONCTBA: IBUKEHUE PaKeT,
- BOJIOMET, KOIIep, IPYKUHHBIN UCTOJIET
[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
23.10 CKOpPOCTEM Tel TMpu HEYNpyrom yJape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJEIICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I"azoBbie 3akoHBI. M30mpo1IECCHl B WI€ATTBHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa

3.1.9

Texauueckue YCTpOWCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KonunuectBo Ternotel u paborta. BuyTpennss

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Ttemmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMS, U3Ty4deHue. TermnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckass HHTEpIIpETAIUSL

paboThI Ta3a

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
none3noro  geictBus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TerutoBble JBUTATEIH. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHU A BEHHIECBA. ®A30BbIE ITEPEXO/1bI

33.1

[TapooGpazoBanue u koHaeHcauus. Vcnapenue




u KHUIICHUE. VY nenvHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATYpPbI

KHIICHHUA OT JaBJICHUSA

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3ayxa. HachlleHHslil map
Teépnoe TeJIo. Kpucrannnueckue u
33.3 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KPUCTAJIJIOB. Kunkue KpHUCTaJUIBI.
CoBpeMeHHbIE MaTepUallbl
334 [InaBneHne u KpuctayuM3auus. Y JenbHas
o TerioTa mwiasiaeHus. CyOnumanus
3.3.5 YpaBHeHHe TEII0BOro O6amaHca
TexHudeckue yCTpOMCTBA: THUIPOMETp U
336 IICUXPOMETP,  KaJOpUMETP,  TEXHOJOTHH
o [IOJIy4E€HUSI COBPEMEHHBIX MAaTE€pUaJIOB, B TOM
YHUCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH
33.7 IIpakTuueckue paboTHI. H3zmepenne
o BJIQ)KHOCTH BO3/yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 DnexTpu3anus Tel. JNeKTpUUecKuit 3aps. JBa
o BUJ1A DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
41.2
MIOJIyIIPOBOIHUKH
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 BsaumonerictBue 3apsoB. 3akoH Kynona
4.1 DnexTpuyeckoe mnoJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cynepno3unuu. JIuHMM ~ HanpsKEHHOCTH
ANEKTPUYECKOTO TTOJIS
416 PaGora cunm  3I€KTPOCTATUYECKOTO  MOJS.
o ITorenuuman. Pa3HOCTH OTEHIMAIOB
417 [IpoBOAHMKN M NUANEKTPUKH B IMOCTOSHHOM

QJICKTPUICCKOM II0JIC. I[I/IC-)HGKTpI/I‘ICCKaH




IpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuyeckue  ycTpoOHCTBA:  AJIEKTPOCKOI,
419 JNEKTPOMETP, AJIEKTPOCTaTUYECKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CymICCTBOBaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka 1enu
423 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IETbHOE
- COIIPOTHUBJIEHUE BEIIECTBA
424 [TocnenoBarenbHOe, napasenbHoe,
o CMEIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenua
4.2.6 MONIHOCTB TEKTPUIYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IC) u
497 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHKA TOKA.
o 3akoH Oma s 1ONHOM  (3aMKHYTO)
anekTpuueckoi nenu. Kopotkoe 3ambikaHue
DeKTpoHHas MIPOBOJMMOCTH TBEPABIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJUIOB oT TEeMIIepaTyphbl.
CBepXIpoBOIUMOCTh
429 OneKkTpryecknii TOKk B Bakyyme. CBOMCTBa
o AIEKTPOHHBIX ITyYKOB
4.2.10 [MonynpoBoanuku. CoOOCTBEHHAsI U TPUMECHAS
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4.2.12

IIPOBOAMMOCTD TOJYNPOBOJHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoiHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS U CCOLIMAIHS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texauueckue YCTPOWCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIU OHUO,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIYHpOBOIIHI/IKOBLII\/JI Auoa, raJljbBaHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIaHHOTO COECIMHEHMS PE3UCTOPOB.

WN3smepenne 3OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusieHus. Habmonenue

QJICKTPOJIMN3a




11 KUIIACC

Kon Koanposepsiemoro
pasaena 3JIeMEHTAa
4

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAI'HUTHA S UHAYKIWA

43.1

IlocTosnaple MarHuThel. B3aumoneiicTBue

IIOCTOSAHHBIX MarHuToB

4.3.2

4.3.3

MaruuTtHoe moJjie. BekTop MarHuTHOM
uHaykuud.  [lpuHIun — cyneprio3uiuu.
Jlunun marnutHOM wuHAyKuuu. Kaprtuna
JUHUMA  MAarHuTHOM  HMHAYKUHUH  MOJIA

IIOCTOSAHHBIX MAarHuTOB

MarauTHOe T10J€ MPOBOJHUKA C TOKOM.
KaptuHa nuHUI 1O JUIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOI'O KOJIbLIEBOI'O
MPOBOJIHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoeicTBre MpoBOAHUKOB C

TOKOM

4.3 4.3.4

Cuna Amnepa, €€ MOyJIb U HAIIpaBJICHHE

4.3.5

4.3.6
4.3.7

Cua JlopeHiia, €€ MOJTyJIb ¥ HalpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTULBI B
OJIHOPOJIHOM MarHuTHOM Tosie. PaGorta
cunsl JlopeHna

SIBnenue BHCKTpOMaFHHTHOﬁ HHAYKOUU

IToTok BeKTOpa MarHUTHOM MHYKIIUU

4.3.8

4.3.9

OJIC nHaykuuu. 3aKOH 3JIEKTPOMArHUTHOU
unaykiun Dapanes

BuxpeBoe »snextpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJHUKE, IBUXKYIIEMCS
MOCTYMATENBHO B OJJHOPOTHOM MarHUTHOM

I0JIE

4.3.10

[IpaBuio Jlenna

4311

NHAyKTUBHOCTH. SIBI€HUE CAMOWHIYKIUH.




5.1

O/1C camonHayKIUU

3HepFI/ISI MAaroiuMTHOIO IIOJIsI KaTyluKu C

4.3.12
TOKOM
4.3.13 DNIEKTPOMAarHUTHOE TI0JIe
TexHudeckne  yCTPOMCTBA:  TOCTOSIHHBIC
MArHHTEL, 3JIEKTPOMATHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS TIeUb
[IpakTueckue paboThI. N3yuenne
MarHUTHOTO TMOJSI KAaTyIIKH C TOKOM.
4.3.15 UccnenoBanme melicTBUS  IOCTOSHHOIO

MarauTa Ha paMKy C TOKOM. Hccnenosanue

SIBJICHUA BHCKTpOMaFHHTHOfI HUHAYKIOUA

KOJIEBAHMA 1 BOJIHBI

#HPartH#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarenbnast cucrema. CBobOoaHbie
konebanusi. [apmoHuMueckue KoaeOaHwus.
[lepuon, uwactora, amrmumtyaa u (asa

KoJieOaHuit

512

5.1.3

5.14

[IpyxuHHBIM MasTHUK. MaTeMaTH4eCcKuu

MasTHHK

VYpaBHeHHE TapMOHHUYECKHX KOJIEOAHMIA.
Kunematndeckoe u JTMHAMHUYECKOE
OITHCAHHE KOJIe0aTEILHOr0 ABMYKEHHS

[IpeBpamenue SHEPTUH npu
rapMOHUYECKUX KOJIEOAHHSX. CBs3b
aMIUTUTY b KoJIeOaHui HCXOJIHON
BEITMYMHBI C aMIUTUTyJaMu KoneOaHui e€

CKOPOCTH U YCKOpPEHUSs

5.15

Konebarenbusiit  koHTYp.  CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KoJieOaHus B
UACaIbHOM  KOJICOATEIBHOM  KOHTYpE.
AHanoruss MeXIy MEXaHMYECKUMU U

OJICKTPOMAarHMTHbIMHA KOJ€OaHUSIMHU.




®opmyna Tomcona

5.16

5.1.7

3akoH COXPAaHCHUA DHCPIrUH B HACAJIBHOM

KoJe0aTeIbHOM KOHTYpe

BbIHyX/1eHHBIE MEXaHUUYECKUE KojaeOaHMs.
Pesonanc. Pesonancnas KpHuBasl.
BoinyxieHHbIE 3JIEKTPOMAarHUTHbIE

KOJICOAaHUS.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbii  TOkK.  CHHYycCOMJANbHBIN

MEPEMEHHBIN TOK.

MouHoCTb IIEPEMEHHOT 0 TOKA.
AMIUIUTYJHOE U JEWUCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA U HaNpsKEHUS

Tpancpopmarop. [IpousBoacTso, nepenaya
U MOTpeOJeHNUEe 3JIEKTPUUECKOW 3HEprum.
DKOJIOTUYECKHE PUCKHU NPU MPOU3BOJACTBE
UIEKTPUUECKOW  JHEPIUu. Kynbrypa
UCIIOJIb30BAHUS AIIEKTPOIHEPTUU B

HOBCCHHCBHOﬁ KHN3HHU

Texnuueckue ycTpoiicTBa: celicMmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUUT

QJICKTponepcaavd

IIpaktnyeckne pabotel. HccnenoBanue
3aBUCHMOCTH IEpHOJa MalbIX KoseOaHUil
rpy3a Ha HUTH OT [UIMHBI HUTH U MAacCChbl
rpy3a. MccnenoBanue nepeMEHHOTO TOKa B
LENU U3 IOCIEAOBATEIIBHO COECIUHEHHBIX

KOHJIEHCATOPa, KaTyIlIKH U Pe3ucTopa

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521
5.2

Mexanuueckue BOJIHBI, yCIIOBHS
pacnpoctpanenusi. Ilepuon.  CkopocThb
pacmpocTpaHeHUss W JJIMHA  BOJIHBIL.

HonepeqHLIe " IPOJOJIBHBIC BOJITHBI

522

###Par#t# Nnrepdepenuus u nudpaxuus

MEXaHNYCCKHUX BOJIH




5.2.3

524

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. TemMOp 3Byka

DJCKTPOMAarHUTHBIE  BOJHBL. Y CJIOBHS
M3IIy49eHUs  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenranusi BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHUe, MNPEIOMIICHUE, MOJSPU3AINS,
mudpakuus, uHTepdepenuns. CKOpocTh

QJICKTPOMAaruauTHBIX BOJIH

[lIxana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMmeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHIMIBI PAagUOCBSI3U W TEJICBHUICHUS.
Paguomokarnus. DIEeKTPOMarHuTHOE

3arpsAI3HEHUE OKPYIKAIOLIEH CPeIbl

5.2.8

TexHuueckue yCTpOWCTBA: My3bIKaJIbHBIC
UHCTPYMEHTBHI, YJIBTpa3ByKOBas
JUAarHOCTHKAa B TEXHUKE M MEJIUIIMHE,
pagap,  pagMONPUEMHUK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neun

53

##PartH##OII TUKA

531

5.3.2

5.3.3

[IpsAMonnHETHOE PacIpOCTpPAHEHUE CBETa
B 0JlHOpoaHOH cpexe. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
cBeta. I[loctpoenne M300pakeHni B IIIOCKOM
3epKaiie

[Ipenomiienne cBera. 3aKOHBI MPENOMIICHUS

CBCTa. AOCOIIOTHBII I10Ka3aTeCiib

MIPEIOMIICHHUS

5.34

[TormHoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHblid yroa MOTHOTO BHYTPEHHETO

OTpaKEHUS

5.3.5

Hucnepcuss  cBeta. CIIOXKHBIH  CcOCTaB




Ocoro cBera. L{Bet

5.3.6

Cobwuparonue ¥ pacceuBAOIINE JIUH3HI.
Toukass nuH3a. DOKYyCHOE pacCTOSHUE H
ONTHYECKas  CHUJa  TOHKOW  JIMH3BL
[TocTpoeHnne n300pakeHUt B COOMPAIONINX
U pacceuBalomux JuH3ax. Dopmyna
TOHKOM JIMH3BL. YBEJIWYEHHE, J1aBaeMOE

JIMH30H

5.3.7

5.3.8

5.3.9

[Ipenensl NIpUMEHUMOCTH I€OMETPUYECKOU

OIITHKH

Hutepdepennuss  cBera.  KorepeHTHbIe
HCTOYHUKH. Venosus HaOJIIOIeHUA
MaKCHMYyMOB u MHHHAMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

Hudpakmus  cera.  JudpakumonHas
pemérka. YciaoBue HaOIIOACHHS TIABHBIX
MaKCHMYMOB npu MaJCHAN
MOHOXPOMaTHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonspuszanusa ceera

5311

TexHu4eckue yCTpOWCTBA: OYKH, JyIa,
¢doroanmnapar, NPOEKLUHUOHHBIM ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, TUppaKIHOHHAS peleTKa,

TIOJISIPOU T

5.3.12

[IpakTnueckne  pabOTHI. N3smepenune
nokasarens npeiomieHus. McecnenoBanue
CBOMCTB  HW300paxkeHW B  JIMH3AX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTAHI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannuBl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUH
OTHOCHUTEIIBHOCTH: VHBAapHUAHTHOCTh

MOAYJIsI CKOPOCTHU CBC€Ta B  BaAKYYMC,




MPUHIUI OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMeUICHHE BpPEMEHU M COKpALICHHE
JUTUHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsi3b MacChl C JHEpPTrUed W UMIYJIHCOM
6.4 CBOOOMHOM YacTUIBl. OHEPrus IMOKOsS

CBOOOIHOI 4aCTULIBI

7 KBAHTOBAS ®U3UKA
##Par###JIEMEHTBI KBAHTOBOI OIITUKU

®otonbl. Popmyiia I1nanka cBsA3u s3HEPrun

7.11 ¢doroHa ¢ ero YactoToW. OHeprus u
UMITyJIbC (hOTOHA
OtkpsiTue U uccienoBanue Gporodddexra.

7.1.2 Oneitet AL CroseroBa.  3aKOHBI
dboTodrddekra

7.1 YpaBHeHue DOHHIITENHA IS

7.1.3 dboTorddekra. «Kpacnas TpaHHIIA
¢doroaddexra

7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.1.5 XUMHYECKOe IeUCTBUE CBETA
TexHuueckue ycTpoiicTBa: (HOTORIIEMEHT,

7.16 ¢doronaTuuK, COJIHEYHAs Oarapes,
CBETOAMO/T

CTPOEHUE ATOMA

Monenrs atoma TomcoHa. ONBITE

7.2.1 Pesepdopna o uccinenoBaHUIO CTPOCHHS
atoma. [TmaneTapHast MosieTh aToMa

79 [Toctynatet bopa. Nznydenue u

noryiomeHue (GOTOHOB TpU  Mepexoje
7.2.2 aToMa C OJHOTO YPOBHSA DJHEPIHMH Ha
npyroi. Buasl cniektpoB. CnekTp ypoBHEH

OHCPIrur aToMa BOAOpoOaa

7.2.3 BomHOBEIE cBOMCTBa 4YacTull. BOJHBI e




bpoins. KopnyckynsipHo-BoIHOBOMI
ayanusMm. Judppakuus SIEKTpOHOB  Ha

KpHUCTaJIax

7.24

7.2.5

7.2.6

CrnoHTaHHOE U BBIHYXKICHHOE HU3ITy4YEHHE.
YcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa
TexHuueckue ycTpoHCTBA: CHEKTpaIbHbIN
aHaJIn3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM
KOMIIBIOTEP

[Ipaktnueckue  pabotel.  HabGmronenue

JMHENYATOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtob1 Ha6J'IIO,I[eHI/I$[ H PerucCTpanuu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PaTUOAKTUBHOCTH.  OMBITHI
Pesepdpopna mo ompenenenuro cocraBa
paaroakTUBHOTO m3nydeHus. CBoiCTBa
anb(a-, Oeta-, raMMa-u3nydeHus. Briusxue

PaaANOaKTUBHOCTHU HA JKUBBIC OPraHN3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHA U HEUTpOHA.
Hyxnonnas monens saapa Ieiizenbepra —
WBanenko. 3apsa snpa. MaccoBoe 4uCiIO

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
TTO3UTPOHHBIN Oera-pacras. lNamma-
U3JIyYEHHUE. 3akOH  paAMOaKTUBHOIO

pacmaga

7.3.5

3HCpPH}I CBA3U HYKJIOHOB B AApeC.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

7.3.7

SAnepuble peakuuu. JleneHne W CHHTE3
Anep

Snepusiii peakTop. TepmosinepHbIit
cunte3. [IpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKU.  OKOJIOTMYECKHE

ACIICKTHI H}IepHOﬁ SHEPIrCTUKHU




7.3.8

OnemeHTapHple  yacTUlbl.  OTKpbITHE
MO3UTPOHA. dyHnaMeHTaIbHbIE

B3aUMOJIEHUCTBUSA

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwibcoHa, sAEpHBIM peakTop,

aroMHas oom0a

7.3.10

ITpaktnueckue pabotsl. MccienoBanue

TPEKOB qaCTun (1'[0 I'OTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mnoro neba. CosBesnus, sipKue

3Bé3I[LI, IJ1aHCTBI, X BUAUMOC IBMXKCHUC

Conueunas cucreMa. IlmaHeTsl 3€MHOM
TPYIIIIBI. [ImaneTsI-ruradThl u ux
CHYTHI/IKI/I, KapJII/IKOBI)IG IIJIAHCTEI. Ma.m,le

tena. CoIHEYHOH CUCTEMBI

Connue, d¢otochepa u  armochepa.

CoHeuHas aKTHBHOCTH

8.4

Ucrounuk suepruu CoiHia u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPHUCTUKU:
Macca, CBETUMOCTh, PaauycC, TEMIIEpaTypa,
Ux B3alMOCBSI3b. Hunarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETUMOCTBY.
3BE3bl  TVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY JUIs

3BE3/] TTIABHOM ITOCICA0BATEILHOCTH

8.6

##HPar###BuyTpeHHee  CTpoeHHe  3BE3N.
COBpeMeHHI)Ie IpeACTaBICHUA (6]
MPOUCXOXKJIEHUN U HBomouun ConHia u

3BE3]1. DTaIbI JKU3HU 3BE3]T

8.7

Mneunsiii  Ilyte — Hama [anakrtuka.
CnupanbHas cTpykrypa  l'amaktuky,
pacupenenenue 3BE3N, Trasa W MBUIH.
Ilonoxxenne u nBuxenne ConHua B

lamaktuke. Ilmockas wu  cdepuyeckas




HOACUCTEMBI | allTakTUKH

8.8

8.9

8.10

Tuner ramaktuk. PaguorajakThku U

kBa3apbl. YEpHBIE IBIPHI B AIpax TaJaKkTUK

Bcenennas.  Pacmupenue  BceneHHOM.
3akoH XaO6ma. Pasz0Oeranme raiakTuk.
Bo3pact u pamuyc Bcenennoit, teopus
bonpmoro B3peiBa. Mogens «ropsdei
Bceenennoi». PenukToBoe usinyueHue

MacmrabHass ~ cTpykTypa  BcenenHnoii.
Meraranaktuka. Hepeménnele npoOiaembl

ACTPOHOMUH




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

1. ®wuswmka : 10-i knmacc: 6a30BbIi 1 yriy0aEHHBIN YpoBHH : yueOHUK / .51, Mskuies,
b.b. byxoBues, H.H. Corckuii; nox pen.H.A. IlapdentreBoit. -10-¢ usm., crep. -
Mocksa: «IIpocBemenuey, 2023.-432 c. : un.- (Kmaccuueckuit kypc).

2. Owuswmka : 11-# kacc: 6a30BbIi U YITyOIEHHBIA YpOBHHM : yueOHUK / I'.5l. Mskuies,

b.b. byxoBues, B.M. Hapyrun; nox pen. H.A. IlapdentreBoit. -11-¢ u3a., crep. -
Mocksa: I[IpocBemenune, 2023.-432 c. : [4] n. un.- (Kmaccuueckuit kypc).

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. ®wuswuka : KOHTPOIb 3HAHUH, YMEHUI 1 HAaBBIKOB yyamuxcs 10—11 k.
o0meo0pa3oBart. yupexaeHui : 0a30BbIi ¥ PO . YPOBHHU : KH. JJis yuurtens / B.
A. 3abotun, B. H. Komuccapos. — M. : IIpocenienue, 2008.

2. O®wusmka : 10—11 k. : moypou. manupoBanue: mocoone —M. : [Ipocsemenwne, 2013.

— 128 c¢. qyis yuureneit oomeoOpa3osar. opranuzanuii/ B. @. [1lunos.
3. ®wuswuka. 3agaunuk. 10-11 k. : mocobue mis obmeodpaszoBart. yupexaenuii /A.I1.
PeimkeBuu.-17-e uzn., crepeotun.- M. [Ipoda, 2013.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

XKusas pusuka: odyuaromias nmporpamma. http://www.int-edu.ru/soft/fiz.html

1
2
3.
4

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Ypoku ¢usuku ¢ ucnoas3oBanreMm Muarepuera. http://www.phizinter.chat.ru/

®uzuka.ru. http://www fizika.ru/

®dusuka: koiuieknus oneitoB. http://experiment.edu.ru/

q)I/I3I/IKaI BJIGKTpOHHaSI KOJIJICKIIUSA
ombiToB. http://www.school.edu.ru/projects/physicexp

Karanor ccpuiok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys

becrutatHbie 00y4Jaromie nmporpammel o ¢usuke http://www.history.ru/freeph.htm

JlaGopaTopHbie paboThI 10 GusnKe. BupryanbHble 1abopaTopHbIC
pa6otsl. http://phdep.ifmo.ru

Anumarus GU3HMUECKHX MpolieccoB o0bsicHeHusMu. http://physics.nad.ru

®duznueckas sHIMKIoneaus http://www.elmagn.chalmers.se/%7eigor

Peneturop no ¢usukehttp://fizikarepetitor.msk.ru

dusuka u mxonahttp://generalphysics.ru

Bces pusukahttp://www.all-fizika.com/article/index.php?id_article=110

3aByu.uH(po.pyhttp://www.zavuch.ru

3a maproii.pyhttp://za-partoj.ru/edu/phys1.htm

Ilencoser http://pedsovet.su

PasnoyposHeBsie TecTsI 10 (usuke on-linehttp://radik.web-box.ru/Tests/Fiz

®dusuka B anumaruaxhttp://physics.nad.ru

Wureprer ypokhttp://interneturok.ru

Yuutenbckuit mopranhttp://www.uchportal.ru

Enunas komrexkuus "LIOP"http://school-collection.edu.ru

Kaneitnockon yuutenshttp://edu-teacherzv.ucoz.ru/dir/

Knaccuas ¢usuka http://class-fizika.narod.ru

Kadenpa ¢pusuku MUOO  http://your-physics.ru/dir/sajty po_fizike/1
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http://class-fizika.narod.ru/
http://your-physics.ru/dir/sajty_po_fizike/1

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

HYHKT JUCTAHIIMOHHOI'O o6yqu1/I;1 C TpeMm:, MOJKIIOUYEHHBIMU K CETH I/IHTepHeT,

aBTOMATHU3UPOBAHHBIMU pabounMu MecTamu yuutess (APM yuurens).

1.
2.

w

o1

o N

APM yuutens ¢ goctynom kK cetu MIHTEpHET.

CocraB kommiiekta APM yuurens:

- IIK;

- MOHUTOP, MbIIIIb, KJIABUATYyPa, KOJIOHKHU, HAYIIIHUKH C MUKPO(POHOM;
- Web- kamepa;

-HCTOYHUK Oecriepe0oiHOro MUTaHMUs.

Tenesuzop.

Mebens:

- cTOoJ yuutens — 1 wir;

- cTyJ yuutens — 1 i,

- CTOJI IEMOHCTPAIMOHH. - | 1mIT;

- CTOJI yYeHUu4yecKku — 15 mt;

- cTyn yueHndeckuit — 30 mT;

- CTeJUIa)K KHMKHBINA — 2 IIT;

- mKag MeTaTndeckuii — 1 mr.;

- ceiid — 1 mr.

Jlocka mikonpHas — 1 miT.

YueOHoe 060py0BaHKE:

- JleMoHcTparimoHHbie IPUOOPHI U 000PYAOBaHHE 1O (PU3UKE U ACTPOHOMHUU,

- Pa3zgaTouHble KOMILIEKTHI O60py,HOBaHI/IH I TIPOBCACHU A J'Ia60paTOpHBIX pa60T 1o

paszenam Kypca (pU3HKH.

JleMOHCTpalMOHHBIE TUTAKATHI IO (PU3HKE U aCTPOHOMHUH.

IleuaTtHrle 1 OJICKTPOHHBIC y‘-I€6HI>I€ n3aaHuA 1o (1)I/ISI/IK€ U aCTPOHOMMUH.
[TeyaTHble MTUAAKTUYECKHE U YIeOHO-METOINYECKUE U3TAHUSI 110 (PU3UKE U
aCTPOHOMHUHU.



KPUTEPUU U HOPMbI ONEHUBAHUSA OBYYAIOIUXCA 11O ®T'OC COO

HopMbl oieHUBaHNMS Y4e€0HOIr0 mpeaMera «Du3uka»

OueHka 0TBETOB yYALUXCS NP MPOBEJAEHUM YCTHOTO ONpoca

Onenka "5"

CTaBUTCS B CIIEIYIOIIEM CIydae:
- OTBET YYCHHMKA TIOJIHBIM, CaMOCTOSTEJIbHBIM, IPABUIbHBIM, W3JI0KEH
JINTEPATYPHBIM  SI3BIKOM B OIPEICICHHOW JIOTHYECKOM TMOCJIEN0BATEIBHOCTH, pPaccKas
CONIPOBOXKIAETCS HOBBIMU ITPUMEPAMU;
- ydanuiicss oOHapyKMBaeT BEPHOE NMOHMMAaHUE (U3MUYECKON CYIIHOCTH
paccMaTpUBaeMbIX SIBJICHUW U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpPHUHU, JAeT TOYHOE
ONpEACICHUE M MCTOJIKOBAHME OCHOBHBIX IIOHSTHH, 3aKOHOB, TEOPUM, MPaBUIbHOE
onpeenacHue GU3NIECKUX BEIIMUMH, UX SIMHUI] K CIIOCOO0B U3MEPEHUS;
- y4Yaluics yMeeT IPUMEHUTh 3HAaHUS B HOBOW CUTyallMu IIPHU BBIIOJHEHUN
MPAKTUYECKUX 3aJaHUM, 3HAET OCHOBHBIC MOHATUSA U YMEET ONEPUPOBATH UMH IIPU PELICHUHU
3aJ1a4, MPaBUILHO BBIIIOJHIET YEPTEIKHU, CXEMBI U TPA(UKH, COyTCTBYIOIINE OTBETY; MOXKET
YCTaHOBHTH CBSI3b MEXIy M3Y9YaeMbIM U PaHEe U3yUYCHHBIM MAaTEPHAIIOM 110 KypCcy (QU3UKH, a
TAKXK€ C MATEPUAJIOM, YCBOCHHBIM ITPU U3YUYECHUH JAPYTUX IPEAMETOB;
- BJIQJICET 3HAHUSIMU U YMEHUSIMU B 00beme 95% - 100% ot
TpeOOBaHUI IPOTPAMMBI.

Onenka "4"

CTaBUTCS B CIIEYIOLIEM CIIydae:
- OTBET YJOBIIETBOPSET OCHOBHBIM TPEOOBAaHUSAM K OTBETY Ha OIEHKY "5",
HO COJEPKUT HETOYHOCTH B H3JIOKEHUH (PAKTOB, OMPEICICHUH, MOHATUH, OOBSICHCHHUH
B3aMMOCBS3€H, BBIBOJIAX U PEIICHHUH 3a]1a4. HETOUYHOCTH JIErKO MCTIPABIISIOTCS MIPU OTBETE HA
JIOTIOJTHUTEIbHBIE BOIPOCHI;

- yyaluicss He HCHOJb3yeT COOCTBEHHBIH IUIAaH OTBETa, 3aTPYAHSAETCS B
NPUBEJCHUN HOBBIX IPUMEPOB, M MPUMEHEHUH 3HAaHUI B HOBOM cHUTyaluu, Cciabo
UCIOJIb3YET CBSI3M C paHee W3YUYEHHBIM MaTepuajoM U C MaTepuaioM, YCBOEHHBIM IpHU
M3Y4YEHHUH JPYTUX IPEIMETOB;
- 00beM 3HaHUM U YMEHHH ydamierocs: coctaBisitor 80-95% ot
TpeOOoBaHUM POTPaMMBI.

Ounenka "3"

CTaBUTCSI B CIEAYIOLIEM ClIydae:
- OoJbIIast YacTh OTBETA yJIOBJIETBOPSET TPEOOBAHUSAM K OTBETY Ha OLEHKY
"4", HO B OTBeTe OOHApY)XMUBAIOTCA OTAEIbHBIE MPOOENbl, HE MPEMSITCTBYIOIUE
JaJIbHENIIEMY YCBOEHHUIO TPOrPAMMHOI0 MaTepHaa;
- yyamuiicss oOHapy»HBaeT IOHMMaHHE ydeOHOro Mmarepuaia IpHu
HEJOCTaTOYHOW TIOJIHOTE€ YCBOEHHUS TOHSATUN WM HEMOCIIEJ0BATEIbHOCTU H3JI0XKEHHS
MaTtepuanga, yMeeT MNPUMEHSTh IOIy4YeHHbIe 3HAHUS MpPU PEUICHUH MPOCThIX 3aJady C
WCIOJIb30BAaHUEM TOTOBBIX (DOPMYII, HO 3aTPyAHSAETCS MPU PEIIEHUN KaueCTBEHHBIX 3a7a4 U
3aja4, TpeOyroImux npeodpaszoBanus Gopmy;



- yYaIIuicsl BIIAJCeT 3HAHUSAMH UM yMEHUSIMH B oObeme He menee 80 %
coJiepKaHusl, COOTBETCTBYIOIIETO ITPOrPAMMHBIM TPEOOBAHHUSM.

Onenka "2"

CTaBUTCA B CIIEYIOIIEM Cllydae:
- OTBET HEMpaBWJIbHBIN, T[OKa3bIBAa€T HE3HAHUE OCHOBHBIX MOHSTHUH,
HEMOHMMAaHUE W3YYEHHBIX 3aKOHOMEPHOCTEH U B3aMMOCBS3eH, HeyMeHue paboTtath C
y4eOHUKOM, PEIIaTh KOJTMYECTBCHHBIC M KAYECTBEHHBIC 3a/1a4H;
- yYaIIuicsT HE OBJIaAeN OCHOBHBIMM 3HAaHMSAMH UM yMEHUSMU B
COOTBETCTBHH C TPEOOBAHUSIMH IMPOTPAMMBI;
- yYaIIMiCs HE BJIaJICET 3HAHUAMU B 00beMe TPeOOBaHMI Ha OLICHKY
"3",

Ounenka OTBETOB YYalIMXCS NPH NPOBEJCHHH CAMOCTOSTEJBHBIX H
KOHTPOJIbHBIX padoT

Onenka "5"

CTaBUTCSI B CIEAYIOLIEM ClIydae:

- paboTa BBIOJIHEHA TIOJTHOCTHIO;

- CAeNlaH IepeBOJ €AUHMI] Bcex ¢uiznueckux BenuuuH B «CH», Bce

HEOOXO/MMBIC JaHHBIE 3aHECEHBI B YCJOBHE, MPABUJIBHO BBIMOJIHEHBI UYEPTEXKHU, CXEMBI,

rpaduKy, pPUCYHKH, COIyTCTBYIOIIME pEIIEHUIO 3ajady, CJAeJdaHa IpoBepka IO

HauMEHOBAHMSIM, ITPAaBWIBHO MPOBEACHBI MATEMAaTUYECKUE PACUEThI U JaH IOJIHbINA OTBET;

- Ha KayeCTBEHHbIE M  TEOPETUYECKHME  BONPOCHl  JAaH  IOJIHBIMH,

VCYEPNBIBAIOIIMA ~ OTBET JIMTEPATYypPHBIM  S3BIKOM B OINPEIEICHHON  JIOTMYECKOH

MIOCJIEI0BATEIBHOCTH, YYaIUICS TPUBOJUT HOBBIE NPUMEPHI, YCTAHABIMBAET CBSA3b MEXKIY

M3y4aeMbIM M paHee M3YUYEHHBIM MAaTepHalloM IO Kypcy (PU3HMKH, a Takke C MaTepuajoM,

YCBOGHHBIM MpPH HU3YYEHUU JPYIHX IMPEIMETOB, YMEeT MPUMEHHTb 3HAaHUS B HOBOH

CUTYyalluy;

- yuaiuiicsi 0OHapyKHBaeT BEpHOE MOHUMaHKe (PU3NYECKOHN CYyIHOCTH
paccMaTpuBaeMBbIX SIBJICHUH M 3aKOHOMEPHOCTEW, 3aKOHOB U TEOpHUH, JaeT TOYHOE
ONpEAEIICHUE U MCTOJKOBAHME OCHOBHBIX IIOHATHM, 3aKOHOB, TEOPHH, a TakKkKe
NPaBUIbHOE OIpeJesieHue (U3MYECKUX BEJIMYMH, MX EIUHUI] MU CIocoO0B
U3MEpEHUS.

Ouenka "4"
CTaBHUTCS B CIEAYIOLIEM ClIydae:

- paboTa BBITIOJIHEHA TOJTHOCTHIO WM He MeHee yeMm Ha 80 % oT oOnema

3aJlaHusl, HO B HEHl UMEIOTCS HEJJOUEThl M HECYIIIECTBEHHbIE OIINOKH;

- OTBET HA KAYECTBEHHBIE U TEOPETUUECKUE BOIIPOCHI YAOBIETBOPSET
BBIIIETIEPEUNCIIEHHBIM TPEOOBaHMUSIM, HO COAEPKUT HETOUYHOCTH B H3JIOXKEHUU
(bakToB, onpeneneHni, MOHATUH, OOBbSICHEHUH B3aMMOCBS3€H, BHIBOJAX U PEIICHUU
3a1ad4;

- YYaIIUKUCS HCTBITBIBAET TPYAHOCTH B NPUMEHEHWM 3HAHUM B HOBOH

CUTYyalluu, HE B JIOCTATOYHON Mepe MCHOJb3YET CBA3M C paHee U3yUYEHHBIM MaTEpHUaJiOM U C

MaTEpHaIOM, YCBOCHHBIM ITPH U3YyYEHUH IPYTUX IIPEIMETOB.

Onenka "3"



CTaBUTCS B CIIEYIOILEM Cllydae:
- paboTa BBINOJIHEHA B OCHOBHOM BEpPHO (00BEM BBINOJIHEHHONW 4YacTu
COCTaBJIsI€T HE MeHee 2/3 oT 001ero oobema), Ho JONYLIEHbI CYIIECTBEHHbIE HETOYHOCTH;
- yuUaluicss OOHapyXHBaeT TOHUMaHWe Y4eOHOro Marepuaia IpH
HEJIOCTATOYHOM MOJHOTE YCBOEHUS ITOHATUN U 3aKOHOMEPHOCTEM;
- yMeeT NMPUMEHATH MOJTy4YeHHBbIC 3HAHHUS MPH PELUICHUH MPOCTHIX 3a/ad C
MCIOJIB30BAHNUEM T'OTOBBIX (POPMYJI, HO 3aTPYAHSETCS MPH PEUICHUN KAYeCTBEHHBIX 33134 U
CJIO’KHBIX KOJIMUYECTBEHHBIX 3a/1a4, TpeOYIOLIMX IpeoOpa3oBaHus GopMyil.

Onenka "2"

CTaBUTCS B CIIEYIOILEM Cllydae:
- paboTa B OCHOBHOM HE BbINOJIHEHA (00BEM BBINOJIHEHHOW 4acTH MEHee
2/3 ot obmiero oobeMa 3a1aHus);
- yUYaIIMNCS TIOKa3bIBACT HE3HAHHE OCHOBHBIX IIOHATHUH, HEMTOHWMAaHHE
M3YYEHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3€H, HE yMEeT pemaTh KOJHMYECTBEHHBIC H
Ka4eCTBEHHBIE 3a/1a4H.

O1eHKa 0TBETOB yYalIMXCsl MPHU MPOBeIeHUN J1a00PaTOPHBIX PadoT

Onenka "5"

CTaBHUTCS B CIIEAYIOIEM CITydae:

- nabopaTopHas paboTa BBINOJIHEHA B IIOJHOM OOBEME C COONFOACHUEM
HEOOXOMMOM MOCIIE0BATEIIBHOCTH MTPOBEACHUS ONBITOB U N3MEPEHUH,

- YYaIIUIiCs caMOCTOSTENBHO M PaIlOHATBHO CMOHTHPOBAT HEOOXOINMOE
0o0opy/I0BaHUE, BCE OMBITHI MPOBEN B YCIOBHSIX M PEKUMaX, 00ECIIEUNBAIONINX MOTyUEeHUE
MPaBWJIbHBIX PE3YJITATOB U BBIBOJIOB; COOIIOAAN TpeOOBaHUS O€30IIaCHOCTH TPYIa;

- B OTYETC MPABWIBHO W aKKypPaTHO BBIMOJIHHUJ BCE 3allFCH, TaOJHUIIBI,
PUCYHKH, YePTEXH, Tpa(QHUKH, BEIYUCICHUS; IPABIIHLHO BBHITTOJIHUII aHAJTU3 TTOTPEITHOCTEH.

Onenka "4"

CTaBUTCS B CIEAYIOUIEM cllyyae: BBIMOJIHEHHE J1ab0opaToOpHOl paboThI
yIOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUSAM K OTBETYy Ha OIEHKY "5", HO ydamuiics
JOTYCTHJI HEAOYEThl WIM HEerpyOble OIIMOKH, HE TMOBIMSBIIME HA pPE3YyJIbTaThl
BBITIOTHEHUS paOOTHI.

Onenka "3"

CTaBUTCS B CIEAYIOMEM Ciydae: pe3yJbTaT BBIMOJIHCHHOH 4YacTh
nmabopaTopHOH pabOTHl TAaKOB, YTO MO3BOJISICT IMOJTYYUTHh MPABHILHBIA BBIBOJ, HO B
XOJIe MIPOBEICHUS OTBITA M H3MEPEHUI OBLIH JIOMYIIICHBI OIITUOKH.

Onenka "2"

CTaBUTCS B CIEAYIOIIEM CIIy4ae: Pe3yJdbTaThl BBIMOTHEHHs J1a00paTOPHOM
paboThl HE TMO3BOJSIOT CHENaTh MPABUIBHBIA BHIBOJ, M3MEPEHHUS, BBIUYUCICHUS,
HaOII0IeHU s TPOU3BOIMIINCH HEMIPABHIIBHO.

Ilpumeuanus.

Bo Bcex ciywasx OIGHKa CHIDKAeTCS, €CITU YYCHHK HE COOJIroIal
TpeOOBAaHUH TEXHHKU OC30MACHOCTH TIPH TPOBEACHHHM OJKCIEepUMeEHTa. B Tex
CITydasix, KOT/la yJYaluics ToKa3aJl OpUTHHAIBHBIN MOAXO0 K BBITOTHEHUIO PaOOTHI,
HO B OTYETE COJEP)KATCS HEIOCTaTKH, OIlEHKA 3a BBINOJHEHHUE pPaldOThI, IO



YCMOTPEHUIO YUUTEIIA, MOXKET OBITH IOBBIIICHA IO CpaBHCHHIO C YKa3aHHBIMH
HOpMaMH.

TecTOBBIII KOHTPOJIb
[lenpro TECTOBBIX 3aJaHWid SIBISCTCS BO3MOXKHOCTH BBISIBJICHUSI 3HaHUIA,
YMECHHH,  HABBIKOB  KAXJOTO  HUCIBITYEMOro,  TOITOMYy B  KayecTBe
MHTEPIPETAIIMOHHON  CHCTEMBl ~ OTCYeTa  MCIOJNb3YeTCsl  KOHKpEeTHas  JJis
OIIpeNIeICHHOW BO3PAaCTHOM TPYINIBl YyYalluxcs OONAaCTh COAEP)KaHUS JaHHOTO
y4eOHOTO MpenMeTa.
3amanus TeCTOB pa3paboTaHbl B ABYX (hopMax:
- 3aKpBITBIC 3a7aHus (3aJaHUsl C BBIOOPOM OTBETOB, IIPU KOTOPBIX
UCTIBITYEMBI BBIOMPAET MPaBWIBHBIM OTBET M3 YHUCIA TOTOBBIX, MPUJIAraeMbIX B 3aJaHHU
Tecrta (Kak mpaBmiio 3-4 BapuaHTa).
- OTKPBITHIC 3a[aHus (3a/1aHus, B KOTOPBIX UCIIBITYEMBIH caM
(dbopMyIUpyeT OTBET).
[Ipu TectupoBanmm Bce BepHble OoTBETHI Oepytcs 3a 100%, Torma oTrmerka
BBICTABJISIETCSI B COOTBETCTBHH C TaOJIHUIICH:

IIpouent BBINOJIHEHHSI OtmeTka
3a/1aHuA

95% u Gonee OTIUYHO

75-94%% XOPOIIIO

50-74%% YIOBJIETBOPUTEILHO

menee 50% HEY0BJIETBOPUTEITHHO

Ilepeuenb oIMOOK

I'pyObie ommn0xm:
- HE3HaHUE OIpeAeNeHUN OCHOBHBIX IOHSTHUH, 3aKOHOB, IPaBWJ, OCHOBHBIX
MOJIOKEHUH Teopuu, (opMyJ, OOLIETIPUHATBIX CHMBOJIOB 0003HaueHUs (pu3nyecKux
BEJIMYUH, €IUHULl UX U3MEPEHUS;
- HEYMEHHUE BBIIEIUTH B OTBETE IJ1aBHOE;
- HEYMEHUE MPUMEHSATh 3HAHUS I pelIeHUs 3a7ad U OOBbSCHEHUS (PU3HUYECKUX
SIBJICHUI; HEMPaBUWJIBHO C(HOPMYJIMPOBAHHBIE BONPOCHI 33Jaud HJIM HEBEPHbIE OOBSCHEHUS
X0Jla ee peuleHus; He3HaHHe MPHUEMOB pEeLIeHMs 3a/lad, aHAJIOTMUYHBIX paHee PEIICHHBIM B
KJlacce, OIIMOKHM, TMOKa3bIBAIOLIMEe HEMpPAaBMWIbHOE MTOHMMAaHHWE YCJIOBUS 33/Ja4d WU
HEMpPaBUJIbHOE UCTOJIKOBAHUE PELICHUS;
- HEYMEHHE YUTaTh U CTPOUTH I'paMKH U MPUHIUIHATIbHBIE CXEMBI,
- HEYMEHHE MOATOTOBUThH K paboTe yCTAaHOBKY WJIM JIabopaTOpHOe 000pyIOBaHUE,
MIPOBECTU OIBIT, HEOOXOJUMBIE pacyeThl, WIM HCIOJb30BATH IOJyYEHHBIC JIaHHBIE JUIA
BBIBOJIOB;
- HeOpe)KHOE OTHOILICHHE K JIa00opaTOpHOMY 000PYAOBAHUIO U U3MEPUTEIbHBIM
npubdopam;
- HEYMEHHE OTNPENIeIUTh OKa3aHue U3MEPUTEIHLHOT0 MpUoopa;
- HapylIieHne TpeOoBaHMil mpaBuiI 0€30MaCHOrO TPyZa MPHU BHIMOIHEHUN
JKCIIEPUMEHTA.

HerpyObie omuOKu:

- HETOYHOCTH (DOPMYIHPOBOK, OMpPEIEICHU, TOHITHI, 3aKOHOB, TEOPHIA,



BBI3BAHHBIC HEIMOJIHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OIPEAEISEMOro MOHSITHS, OLIMOKH,
BBI3BaHHBIE HECOOIIOICHUEM YCIIOBUN TTPOBEICHUH ONBITA WA U3MEPEHHUIA;
- OIIMOKU B YCJIOBHBIX OOO3HAUYEHHAX Ha MPUHIUMHUAIBHBIX CXEMax, HETOYHOCTHU
yepTexei, rpaduKoB, CXeM;
- IOPOMYCK WJIM HETOYHOE HaluCaHWe HAUMEHOBAaHMM eIUHHUI (U3NYECKUX
BEJIMYNH;
- HEpalMOHAIBHBII BBIOOP X0/1a PeIICHUSI.

Henouersr:
- HEpalMOHAJIbHBIE 3aICH [TPH BBIYUCICHUSAX, HEPAIIOHATbHbBIE PHUEMBI
BBIYHCIICHHUH, TPEOOPa30BaHUN U PEIICHUH 3a/1a4;
- apuMeTUYECKHE ONTMOKH B BBIYMCIICHHX, €CITH 3TH OITMOKH Tpy0o He
HCKXKAIOT PEaTbHOCTh MOyYEHHOTO Pe3yIbTarta;
- OTJIeIbHBIE TOTPEUTHOCTH B (POPMYIIMPOBKE BOMPOCA UIIH OTBETA,
- HeOpEeKHOE BBIMOJTHCHHE 3aIMUCEH, YePTeKEH, CXeM, TPadUKOB;
- ophorpaduyeckue 1 MyHKTyallMOHHbIE OLIUOKHU.
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