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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3uke 0a30BOTO YPOBHS HAa YPOBHE CpPEIHEro oOImero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUH K pe3yslbTaTaM OCBOSHUS OCHOBHOM
oOpa3oBaTesibHONW mporpammsl, mnpexactaBieHHbIX B PI'OC COO, a Takke ¢ ydérom
denepanpHOl pabouell MporpaMMmbl BOCTIMTAaHHS M KOHICTIUM NpEnoJaBaHus Yy4eOHOTo
npeamera «®Puszmka» B oOpaszoBaTeNbHBIX opraHm3anusx Poccuiickorn  ®Dexnepanmu,
peanu3yonmxX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (pHU3HMKe HampaBiIeHO Ha (OPMHUPOBAHHWE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obOydarontuxcs 10—11 kiaccoB nmpu oO0ydeHUH X GU3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IESITEIHOCTHOTO noaxoaa. [IporpamMma no ¢usuke coOTBETCTBYET
tpeboBanusiM OI'OC COO k MmIaHUPYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOy4eHMs, a TaKKe YYUTHIBAET HEOOXOTUMOCTb pean3alluil MEXIPEAMETHBIX
cBsizell (M3MKM C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH MpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 11T M3y4eHUs (PU3UKK HA YPOBHE cpefaHero oOmiero oOpa3oBaHUs, MJIAHUPYEMbIS
pe3yiabTaThl OCBOCHHS Kypca (U3MKU: JMYHOCTHBIC, MeTamnpeJMEeTHbIE, NpeAMEeTHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma o pu3uke BKIIOYAET:

e [UIAHUpPYEMbIE PE3yNIbTaThl OCBOCHUS Kypca (U3HMKK Ha 0230BOM YpOBHE, B TOM YHCIIE

IpeIMETHBIEC PE3yIbTaThl IO TOJjaM O0yUeHUS;

e cojnepxxanue yueOHoro nmpeamera «PU3UKay Mo rogam 0O0ydeHHS.

@du3uka Kak HayKa 0 HauOoJjee OOIIMX 3aKOHAaX MPUPObI, BBICTyMAasl B KaYeCTBE Y4EOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUH 00 OKpY’KalOLIeM MHUpE.
HIkonpHBIH Kypc (H3HKH — CHCTEMOOOPA3YIOMMK JJIsi €CTECTBEHHO-HAyYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIBbKY (pU3UUECKHe 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBICHUHN, N3y4aeMBbIX
XuMueH, ouonoruei, pusnueckoil reorpadueit u acrpoHomueil. Mcnonap3oBaHue W aKTUBHOE
MpUMEeHEeHHe (U3NYECKUX 3HAHUW OmNpelNessieT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX
TEXHOJIOTUII B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJIyYEHHUs HOBBIX
MaTepHaJIOB C 3a/laHHBIMHU CBOMCTBAMHU M Ipyrux. M3yueHue (pu3MKu BHOCUT OCHOBHOM BKJIaJ B
(hopMUpOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronuxcs, B GOpMUPOBAHNUE YMEHUN
MIPUMEHSITh HaYYHBII METO/I MO3HAHUS TIPU BHIMIOTHEHUH UMHU YYEOHBIX UCCIIET0BaHUM.

B ocHOBY Kkypca (u3uku 1715 ypOBHS CpeTHEro o0uiero o0pa3oBaHus TMOJI0XKEH PsiIl HICH,
KOTOpBIE MO>KHO pacCMaTpHUBATh KaK MPUHIHUIIBI €70 TOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEMl KypcC SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEPXKHUT MaTepual U3 BCEX Pa3lesioB (U3WKH, BKIFOYAET KaK BOMPOCHI KIACCUYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HeW MaTepual Kypca (pu3nku 0ObeJUHEH BOKPYT
busmveckux Teopuil. Bemymmm B Kypce sBisieTcs (opMUpOBaHUE TPEACTABICHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus MmpeanoiaracT UCIOJIb30BaHUE T'YMaHUTapHOTO
MoTeHlrana (pu3nueckol HayKu, OCMBICIEHUE CBSI3U pa3BUTHA (U3HUKH C pa3BUTHEM OOIIECTBa,
a TaK’Ke C MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU M SKOJIOTMYECKHMMHU POOIeMaMu.

Hoes npuknaonoi nanpasnennocmu. Kypce hu3nku npeanonaraet 3HaKOMCTBO C ITMPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIOKEHUH N3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes skonozuzayuu peanusyerTcss MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbI C Pa3BUTHEM
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TEXHUKHU M TEXHOJIOTHUIL, a TaKkKe 00CYXIeHUS MPoOJIeM PallMOHAIBHOTO IPUPOIOIOIB30BAHUS U
HKOJIOTUYECKOI 0€301macHOCTH.

CrepXHEBBIMU dJIEMEHTaMH Kypca (M3UKH Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHMs
ABIAIOTCS (u3ndeckue Teopuu ((HOpMHUPOBAHHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (QyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIHMIIOB B COBPEMEHHBIX
MPEICTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHUMOCTU TEOPHil, JIJIsl ONMHMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MIPOIIECCOB).

CuCTeMHO-IIeSITENFHOCTHBIN MOIX0/ B Kypce (DM3UKU pean3yeTcs MPEkIe BCEro 3a CUET
OpraHHU3aIlui YKCIEPUMEHTAIbHON JesATENbHOCTH o0yuaronxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKKH — 3TO HCHOJB30BAHHWE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
a00paTOpHBIX PabOT, KOTOphIE B Tporpamme 1Mo ¢Gu3NKe OOBEIWHEHBI B OOIIMNA CITHCOK
YUYCHUUYECKUX MPAKTUUYECKUX paldoT. BelaeneHue B yka3aHHOM IMepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJSL M OIIGHKH, OCYIIECTBIISICTCS yYacTHHKaMU 00pa30BaTEIbHOTO
rporiecca UCXOs U3 0COOCHHOCTEH IUIaHMPOBAHUS M OCHaIleHus kabuHeTa pusuku. [Ipu s3ToM
o0ecrieunuBaeTcs OBJIAJCHUE OOYUYAIOIIMMHUCA YMEHUSMHU MPOBOIUTH KOCBEHHBIE W3MEPEHHMS,
WCCIIEZIOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH W TIOCTAHOBKY OITBITOB MO TPOBEpKE
MIPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHue yAeNseTCsl peIIeHUI0 pacuEéTHBIX U KadyecTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4H C SIBHO 33/IaHHON (PU3MUYECKON MOJIENbBIO,
MO3BOJISIOIINE MPUMEHATh U3Y4YEHHbIE 3aKOHbI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasjeia
Kypca, TaK U UHTETPUPYS 3HAHUS U3 PA3HBIX pa3fenioB. [ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIIAIOTCS 3aJaHusl Ha OOBSCHEHUWE MpOTEeKaHWs (PU3UUECKUX SBICHUM W TIPOLIECCOB B
OKpY’Kalolle >Ku3HU, TpeOyrolue BbIOOpa (HU3MUECKOW MOAETH A CUTyalluM MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsmMu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
obecrieueHHI0 y4yeOHOro mporecca 0a30BbI YpOBEHb Kypca (M3MKH HAa YpPOBHE CpEIHEro
obmiero o0pa3oBaHMs JOJKCH M3y4aThCs B YCIOBHSX NPEIMETHOrO KaOwHeTa (DM3MKH WU B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro LuKIa. B kabunHere
(GU3MKK TOIKHO OBITh HE00X0AUMOE JabopaTopHOE 000PYI0BAHKE /ISl BHIIIOJIHEHUS YKa3aHHBIX
B TmporpamMme 10 (U3MKE YUYCHHUECKUX TNPAKTUYECKUX pPabOT H JIEMOHCTPAIMOHHOE
o0opy/oBaHue.

JleMoHCTpaliMoOHHOE 000pynoBaHHE (OPMHPYETCSI B COOTBETCTBUH C NPUHITUIIOM
MUHUMAaJIbHON JOCTATOUHOCTH M OOECleYrBaeT MOCTAaHOBKY MEPEUYUCICHHBIX B MPOrpaMMe IO
¢u3nKe KIHOYEBBIX JAEMOHCTpALMH A HMCCIEOBaHMS H3y4aeMbIX SIBJICHUH M IIPOLIECCOB,
SMIMPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHUH.

JlaGopaTopHOoe 00OpyHOBaHHE JJIsi YUCHHYECKUX TMPaKTUUECKHX padoT (Gopmupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB M 0OOecreunBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTBHI JabOOpPaTOpPHOro OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOCHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUHM aHAJIOTOBBIX U HU(POBBIX MPHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE U(POBBIX J1AOOPATOPHi.

OCHOBHBIMH LIENISIMU U3Y4€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (dopMupoBaHME HUHTEpPeca M CTPEMJICHUS OOYYAIOUIMXCS K HAayYHOMY H3YYEHHUIO

NPUPOBI, PA3BUTHE WX WHTEIUICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® Dpa3BUTHE TMPEJACTABIEHUH O HAy4YHOM MeETOJe TO3HaHus U (HOPMUpPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPY/KAIOIIUM SIBIICHHSIM;
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e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa W3Y4YeHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHUS C UCHOIb30BaHUEM (PU3HMUECKUX 3HAHUH U
HAy4YHBIX JI0Ka3aTEJIbCTB;

e (opMupoBaHHE MPEICTABICHUH O POIM (PU3UKHU JJIsl PA3BUTHUS JPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHre 3TUX Leseld oOecreuuBaeTcs pelleHHEeM CIEeQYIOUMX 3a7ad B Ipolecce

M3Y4YCeHHS Kypca (U3UKH HA YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

e TPHOOPETCHUE CHUCTEMBbl 3HAHUK 00 OOmUX (HU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYISPHYIO (PU3UKY, HJIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHME€ YMEHHMHA TNPUMEHATH TEOPETHUECKUE 3HAHUS Uil OOBICHEHMA
¢usznyeckux SBJICHUM B TpUpPOJE U i1 TNPUHATHS NPAKTHUECKUX PpELIEeHUH B
MIOBCETHEBHOM JKU3HU;

® OCBOGHHE CIOCOOOB pEUICHMs pa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (u3muecKon
MOJIENbIO, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSTENIbHOE CO3JaHhe (PU3MUECKON
MOJIENH, aIEKBATHOH YCIIOBUSM 3a/1a4y;

e [IOHUMaHHE (PU3MUYECKUX OCHOB U MPUHIMIIOB ACHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKUX IPOLECCOB, UX BIUSHUSA Ha OKPYKAIOLLYIO CPENY;

® OBJIQJICHUE METOJIAMU CaMOCTOSATENBHOIO IUIAHUPOBAHMSA U MPOBEACHUS (PU3MUECKUX
OKCHEPUMEHTOB, aHalIW3a MW  WHTEpOpeTalud  WHPOpPMALUHU,  ONpEAETICHUs
JIOCTOBEPHOCTH IOJyYEHHOT'O Pe3yJIbTaTa;

® CO3JaHUE YCJIOBHUH Il Pa3BUTHUS YMEHUU NPOCKTHO-UCCIIEIOBATEIbCKON, TBOPUECKOU
NESATEIbHOCTH.

Ha uzydenue ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE CpEAHEro o0Iuero odpa3zoBaHus
orBonutcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).

[penuiaraemslii B mporpamme 1o GpU3UKe nepeueHb Jab0paTOPHBIX U MPAKTUIECKUX padoT
SIBJIIETCS PEKOMEHJOBAaHHBIM, YYHUTENb JI€JaeT BBIOOp IMPOBENEHHUS J1aOOPaTOpPHBIX paboT U
OIIBITOB € YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIUXCS.

COJAEPKAHUE OBYYEHMUS
10 KJIACC
Paznen 1. Pusuka u MeTOAbl HAYYHOT' O MIO3HAHMS

®usuka — Hayka o npupoje. Hayunele MeTonsl moO3HaHUsA OKpyXkaromero mupa. Poib
SKCIIEPUMEHTA U TEOPUH B Mpoliecce MO3HAHUS MPUPObl. DKCIIEPUMEHT B (pU3UKE.

MogenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunsle runores3sl. Ousnueckue
3aKOHBI ¥ TeOpuH. | paHUIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Pone u mecro ¢u3uku B (OpMHpPOBAHUM COBPEMEHHON HAy4yHOM KapTHHBI MHpPa, B
IIPAKTUYECKON AESITENbHOCTH JIIOACH.

Jlemoncmpayuu

Amnanorosble U U(PPOBBIE U3MEPUTENbHBIE IPUOOPHI, KOMIIBIOTEPHbBIE JaTUUKU.

Pa3znea 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe JBHKeHHE. OTHOCHUTENIBHOCTh MEXaHHMYecKoro JBmxkeHus. Cucrema
orcuéra. Tpaekropus.
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[lepemerienue, CKOpoCTh (CpelnHssi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOpPEHHE
MaTepUAIbHON TOYKHM, UX MPOEKIMU HA OCH CUCTEMbI KoopAuHaT. CloXKeHHE MepeMEIIeHUN U
CJIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOe IBMXeHue. ['paduku 3aBuUCHMMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIIECHNS MATEPUAIbHON TOYKHA OT BPEMEHU.

CBoOosHOe najsieHne. Y ckopeHue cBOOOIHOrO MaJeHus.

KpuBosnnnueiinoe paBuxeHHE. JIBUJKEHME MaTepUAJIbHOM TOUYKM IO OKPYXXHOCTH C
IIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJOBasi CKOpPOCTb, JIMHEWHas cKopocTh. [lepumon wu
gacToTa o0paieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHudeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKCHUE
CHaps10B, LICTIHBIC U PEMEHHBIE TIEPEJAUH.

Jlemoncmpayuu

Mopaenb cuctemMsl OTCUETA, HIUTFOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKCHUS.

IIpeoOpa3oBaHue IBUXKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[laneHue Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habntonienne aBm>keHus Tena, OpOIIEHHOTO MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepeHue yckopeHust CBOOOAHOTO MaeHus.

Harmpasnenue ckopocTy Ipu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomul

N3yuyeHne HepaBHOMEPHOI'O ABUKEHUSA C LEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS ~ MEXAY — OyTAMHM,  I[POMACHHBIMM  TEJIOM  3a
IIOCJICJOBATEIIbHBIE DPABHBIE IPOMEXKYTKA BPEMEHHM IIPM PaBHOYCKOPEHHOM [IBHJKEHUHM C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBHKEHU IAPUKA B BI3KOU KHUJIKOCTH.

N3yuenne nBMxeHUs Tesa, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunnun otHocutensHOCTH [Manmites. [lepBsiii 3akoH HeroTona. MHepumanbHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHnmn cynepnosunmu cuwi. Bropoil 3akoH Herorona s
MaTepuaibHON TOUKHU. TpeTuii 3akoH HproTOHA 1711 MaTepraIbHbIX TOYEK.

3aKoH BceMUpHOro TsaroreHus. Cuna tsxecTd. IlepBast kocMuueckas CKOPOCTb.

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

Tpenue. Buabl Tpenust (1Mokosi, cKonbkeHus, kadeHus). Cmia tperus. Cyxoe TpeHHeE.
Cuna TpeHHsl CKOJIbXKEHHUs U cuiia TpeHus nokos. Koagunuent tpenns. Cuna conpoTUBIEHUS
IIPU IBUKCHUH TeEJIa B )KUJKOCTHU WM rase.

[locTynaTenbHOE U BpallaTebHOE JBI)KEHUE a0COIIOTHO TBEPAOIO TENA.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. [Inmedo cuibl. YcinoBus paBHOBECUS
TBEPIOrO Tena.

TexHnueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: TOJIIMIIHUKY, JABH)KCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHHnE NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

Cﬂr\ TeAITIIO OTITT
CHOKCHNC-CHITT
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3aBUCHMOCTH CHIIBI YIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHME CUII TPEHUS MTOKOS, KAUEHUS U CKOJIBKECHMS.

VYcnoBus paBHOBecus: TBEPAOTO Tena. Bunibl paBHOBeCHSI.

Yyenuueckuii osxcnepumenm, 1abopamopmvie pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTUA CUJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO Tela, HMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3aKkonbl coxpanenus 6 mexanuke

Nmmynbc MaTepuanbHOM TOYKH (Teja), CHCTEMbl MaTepUalbHBIX TOYEK. VIMITyJIbC CHITBI 1
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHeHUs UMITyJibca. PeakTHBHOE ABUKEHUE.

Pabora cusbl. MOIITHOCTH CHJTBI.

Kunetndeckass sHeprusi MatepuaibHON TOYKU. Teopema 00 M3MEHEHWH KUHETHUYECKOU
SHEPTUH.

[NorennmaneHas Heprus. [loTeHIMaNBHAS YHEPTHUS YIPYTO AehOPMUPOBAHHOMN MPYKUHBI.
[lotenuuanpHas 3Heprust Teia BOJIU3U MOBEPXHOCTH 3EMITH.

[loTeHnuanpHble W HEMOTEHIMAIbHBIE CHIBL. CBsI3b paOOThl HEMOTEHIMAIBHBIX CHI C
W3MEHEHHUEM MEXaHWYECKOW YHEPTUU CUCTEMBI TeJl. 3aKOH COXpPaHEHHUs MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue ycTpoOMCTBa M NMPAKTHYECKOE NMPUMEHEHHUE: BOJAOMET, KOINEP, NPYKUHHBIN
MHACTOJIET, IBIYKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE IBHKEHUE.

[lepexon moTeHIIMATHHON YHEPTUH B KHHETUYECKYIO H 0OpaTHO.

Yyenuueckuii osxcnepumenm, 1abopamopmvie pabomol

N3ydyenne aOCONIOTHO HEYNPYroro yaapa C MOMOUIbIO JBYX OJMHAKOBBIX HHTSIHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C W3MEHEHHMEM MEXAaHWYECKOH HSHEepruM Tena Ha
MIpUMEPE PACTSHKEHUSI PE3UHOBOTO HKI'yTa.

Pasnen 3. MonekysipHasi pu3nka 1 TepMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH M UX OMBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBumxkenue. Huddy3us. Xapakrtep IBUKCHHS W B3aUMOJCHCTBUS YACTHUIL
BemecTBa. MoJieT CTPOCHMsI Ta30B, KHJIKOCTEH W TBEPABIX TEN W OOBSICHEHUE CBOWCTB
BEIlIECTBA HAa OCHOBE AITHX Mojened. Macca u paszmepsl Moiekyld. KonumuecTBo BeliecTsa.
[TocTostnHast ABoraapo.

TennoBoe paBHOBecue. TemrnepaTtypa u e€ uzmepenue. [llkana temneparyp Llenbcus.

Mopenb uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHUUECKON TEOpUu
uaeanbHOro rasza. AOcCONIOTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYECKON SHepruu
TEIJIOBOrO JIBMKeHMsT vactull raza. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenue MengeneeBa—Knaneiipona. 3akon JlanbroHa. M3omponecchl B UAealbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BerlecTBa. [ paduueckoe mpeacTaBieHrne U30MPOIECCOB: U30TEPMa,
n30Xxopa, u3obapa.

(v
AV LI IO KA VCTHOCTRI - NI

CXHITHCCKUC YCTPOUCTBa M HPAKTHICCKOC HPUMCHCHUCTTCPMOMETD; 6ap0MeTp.
JOKYMEHT MOAMMCAH 3MEKTPOHHOWM MOAMUCHIO
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Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKHUX COCIUHCHUM.

OnpITh! 10 1 GY3UH KUIAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Mogens onbiTa llTepHa.

OnbITel, JOKAa3bIBAOIIME CYILIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOECHCTBUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOY JaBICHHS ra3a Ha CTEHKH COCy/a.

OnbITel, WILTIOCTPUPYIOLIME YPABHEHUE COCTOSHUS UAECAIBHOTO ra3a, N30IpOLECCHI.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomul

OmpeneneHre Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE H3MEpPCHHMH 00BEMa
KOMHATBI, aBJICHUS U TEMIIEPATYyphl BO31yXa B HEM.

HccnenoBanue 3aBUCHMOCTH MEXAY TapaMeTpaMM COCTOSIHUSL Pa3pe’KEHHOT O rasa.

Tema 2. Ocnoevl mepmoouHamMuKu

TepmoanHamuueckass cuctema. BHyTpeHHss 3HEprus TEpMOJUHAMUYECKOW CUCTEMBI U
crocoOb! e€ n3MeHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHSs 3HEeprusi 0OAHOATOMHOIO
UJEANBHOTO Ta3a. Buael Teronepenayn: TeIONpOBOAHOCTh, KOHBEKIUS, U3ITyYCHHE. Y IelIbHAs
TEIUIOEMKOCTH BelllecTBa. KoIMYeCTBO TEIIOTHI IIPU TEILUIONEPEaade.

[lonsitne 00 ammabatHOM mpouecce. [lepBbiii 3akoH TepmoamHamuku. [lpumeHeHne
NIEPBOT0 3aKOHA TEPMOJUHAMUKH K u3onpoueccam. I'paduueckas uHTEepnpeTanus padboTsl rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh TIPOIIECCOB B MIPUPOJIE.

TeruioBeie MamHbl. [IpuHIUIBL AeiicTBUS TEMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeroBbIX MammHax. KoadduuueHt nosnesnoro aeiictBus teruioBoi mMammuHbl. Lukn KapHo u
ero Ko3((HUIMEHT MOIE3HOTO NEHCTBHA. DKOJIOTHIYECKHUE TIPOOIEMbI TeIUIO3HEPTETUKH.

TexHnyeckne ycTpoWCTBA M IPAKTUYECKOE IPUMEHEHHUE: JBUIATElIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH HSHEpruM Tela INPH COBEPLICHUHM paOOThI: BBUIET NMPOOKU W3
OYTBUIKM TOJ| JIEHCTBHEM C)KaTOro BO3/1yXa, HarpeBaHue 3¢pupa B JATYHHOH TpyOke MyTéM
TpeHUs (BUI€0I€MOHCTpALI).

V3meHeHne BHYTpEeHHEH sHEpruM (TeMIepaTypsl) Tejia Mpu Temionepeaye.

OmnpIT 10 agabaTHOMY PaCHIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATElIsl BHYTPEHHETO CTOPAHMSI, PEAKTUBHOTO JIBUTATEJIs.

Yuenuueckuiui sxcnepumenm, 1abopamophvie pabomul

N3mepenue ynenbHOU TEINIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanun eewjecmea. Pazogvie nepexoovt

[TapooOpazoBanne u KoHaeHcauus. Mcmapenne U kumeHue. AOCOMOTHas U
OTHOCHTEIIbHAS BIAXKHOCTh BO3/yXa. HachIeHHbIN map. YenbHas TerioTa mapooOpa3oBaHHUs.
3aBHCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Tsépnoe teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.
Kunkue xpucramiel. CoBpeMeHHble Marepualyibl. [lnmaBieHue u Kpuctamnuzauus. Y jaelbHas
TerioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuuyeckue yCTpOHCTBAa W MpPaKTUUYECKOE MPUMEHEHHE: TUTPOMETP U ICHUXPOMETD,
KAJIODUMETP, TEXHOJOTMU IIOJIyYEHHs COBPEMEHHBIX MaTepuajJoB, B TOM  4YHCIE

HaHOMaTepHaaoB - HAHOTEXHOAOTHIT

ax L/PII(LJIUD, T OdoaU T UATTOIOUT Yivl,

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO
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Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npyu NOHMKEHHOM J1aBICHUH.

CriocoObI U3MepeHus BIaKHOCTH.

Habntonienne HarpeBaHus M IJIaBICHUS KPUCTANINYECKOTO BEILIECTBA.

JleMoHCTpalus KpUCTauioB.

Yuenuueckuu sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue oTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Pa3znea 4. DiiekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DJIeKTpu3auusa Tell. OJIEKTpUYECKUH 3apsan. JlBa Buaa dSJIEKTPUYECKUX 3apsioB.
[IpoBOIHMKY, TUAEKTPUKH U MOTYPOBOJHUKU. 3aKOH COXPAHEHHUS IEKTPUUECKOr0 3aps/a.

Bszaumopeiicteue 3apspoB. 3akoH Kymona. TodeuHblii anexkTpuueckuid  3apsn.
Onektpuyeckoe mnojne. Hanpsoxk€HHocTh snexktpuueckoro moss. [IpuHOMN cynepno3uiuu
3JEKTPUYECKUX ToJeh. JINHMM HANpsHKEHHOCTHU AJIEKTPUUECKOTO TOJIA.

PaGora cumnm anektpocratmueckoro mousis. [loteHmuwan. Pa3sHOCTh  MOTCHIMAIIOB.
[IpOBOIHUKY M TUBJIEKTPUKH B SJIEKTPOCTATUYECKOM Touie. [usnexkTpudeckast MpOHULIAEMOCTb.

OnekTpoéMkocTb. KonmeHcatop. DIEeKTpOEMKOCTh IIOCKOTO KOHJAEHCATOpa. DHEprus
3apsyKEHHOT0 KOHJEHCAaTOoPa.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: AIIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN
amnmapar, CTpyWHBINA IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO M IPUHIUI ACUCTBUS IIIEKTPOMETPA.

B3anMopeiicTBre Ha’3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JI€ 3apSHKEHHBIX Tell.

[IpoBOIHHMKY B AJIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIMDNEeKTPUKHU B 3I€KTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcAaTopa OT IUIOIIAAW  IUJIACTHH,
pacCTOSHUSA MEKYy HUMU U TU3JIEKTPUUECKON TPOHULIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomuol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Illocmoannwiit 3nexkmpuyeckuit mox. Toxu ¢ paznuunsix cpeoax

DIIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHHUS JJICKTPHUECKOTO TOKa. MICTOYHMKH TOKa.
Cuna Toka. [IocTOIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1151 ygacTka LEenH.

DIIeKTpUYECKoe CONPOTHUBJICHUE. VY nensHOE CONPOTUBJIEHUE BEILIECTBA.
[TocnenoarenbHOE, NapalIeabHOE, CMEIIAHHOE COETUHEHNUE MPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jxoyns—Jlennia. MOmHOCTE JIEKTPHUUECKOTO TOKA.

DIEKTPOABMKYILAS CHJIA U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma J1s
MOJIHOM (3aMKHYTOM) 35iekTpuueckoit nenu. KopoTkoe 3aMbikanue.

DNEeKTpOHHAs TPOBOIUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONTPOTHUBIICHUS METAJIJIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

v v
TAKTFHAYACK - TON-—R- RATANNMA b5 'Pala ul

oY Cro nag nTA OHHREY R
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INonynpoBonnuku. CoOCTBEHHass W INPUMECHas MPOBOJUMOCTh IOJYIPOBOJIHHUKOB.
CoiictBa p—n-niepexona. [losynpoBoaAHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpax M pacijlaBax »dJEKTPOJUTOB. DJIEKTPOJIUTHYECKAS
qucconuanus. JNEeKTPOIN3.

DnexTpuueckuil ToK B razax. CaMoCTOSITENbHBIN U HECAMOCTOATEIbHBIN pa3psia. MonHus.
[Tna3ma.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE IPUMEHEHHME: aMIEPMETP, BOJIBTMETD,
peoctar, MCTOYHHMKH TOKa, JJIEKTpPOHArpeBaTejbHble MPUOOPBL, 3JIEKTPOOCBETUTENbHBIC
IpUOOpBI, TEPMOMETP CONPOTHUBICHMS, BAaKyyMHBIH IHMOI, TEPMHCTOPHl M (POTOPE3UCTOPSI,
IOJIYTIIPOBOIHUKOBBIM TNOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

W3Mepenue cuiibl TOKa U HANIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHJIPUYECKUX IPOBOJAHUKOB OT JUJIMHBI, IUIOLIAAH
MIONEPEYHOr0 CEYEHHs U MaTepHala.

CMelaHHOE COEITMHEHUE POBOIHUKOB.

[IpsiMoe u3MepeHue 3JIEKTpOABMKYIIEH Cuibl. KOpoTKOe 3aMblKaHHME TaJlbBAHUYECKOIO
9JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUSL.

3aBUCUMOCTb COIPOTUBIIEHUS] METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IPOBOAMMOCTB BO31yXa.

ORHOCTOPOHHSISI MPOBOAUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomul

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3Mmepenue  HNEKTPOABIKYIIEH CHJIBI  MCTOYHMKA TOKA M €ro  BHYTPEHHETO
COINIPOTHBIICHUS.

Habmtonenue snextponusa.

MexnpeamMeTHble CBA3U

Nzyuenne kypca ¢u3ukm 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C y4ETOM
COJIepXKATEIbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMu MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nouamus, CBS3aHHbIE C M3YYEHHEM METOAOB HAyYHOI'O IO3HAHMS:
SBJICHUE, HAy4yHBId (hakT, rumore3a, (QuU3MYECKas BEIUYMHA, 3aKOH, TEOpusi, HaOIIoJeHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHUE, MOIEIIb, U3MEPEHHE.

Mamemamuxka: peuleHHe CUCTEMbl ypaBHEHMH, JMHeHHas ¢yHKuus, napabona,
runepOosia, ux rpaguK| U CBOMCTBA, TPUTOHOMETpUYECKHEe (PYHKIMU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX IPOEKIHUU Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonoeus: Mexanndeckoe IBMKEHHE B JKMBOW mpupoje, nupdy3us, 0cMOC, Terioo0MeH
MBBIX OPIaHHW3MOB (BHU[bI TEIUIONEPEIAauH, TEMJIOBOE PAaBHOBECHUE), IIEKTPUUECKHUE SBICHUS B
YKUBOW MPUPOJE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBAa, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBa,
MOJIIpHasi Macca, TEIJIOBBIE CBOMCTBAa TBEPABIX TeJ, KUAKOCTEH U Ta30B, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHUYECKAS AUCCOLMALUS, FaIbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUE JIBMKEHUH C UCIIONIBb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B

HOAERORALIA R Ha

TCXHUKC,  HOAHHHHNK, HCHOAG30BaHC —3aKoHa CoOXpanCHitt MityiAbCa—B
JOKYMEHT MOAMMUCAH 3MEKTPOHHOWM NOAMUCHIO
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BOAOMET W JApYyrue), JBUTATENIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHUU TIOJIYYeHHs] COBPEMEHHBIX MAaTepUaJIOB, B TOM YHUCIIE
HAaHOMATEpUaJoOB, M  HAHOTEXHOJIOTMH,  DJIEKTPOCTAaTHYECKas  3allldTa,  3a3eMJICHUE
INEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEpP, DJIEKTpOHArpeBaTelbHBIE MPHUOOPHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TATbBAHUKA.
11 KJIACC

Pa3znen 4. DiekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocrosinHbie MarHuThl. B3ammopelHcTBHE NOCTOSIHHBIX MarHMTOB. MarHutHoe IoJe€.
Bexrop marauTHOM MHAYKUIMHK. [IpyHIMI Cyneprno3uiyuy MarHUTHBIX Nosiei. JIMNHUM MarHUTHOU
uHAyKuY. KapTuHa TuHUu MarHUTHOW WHTYKIIUU TTOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTHOe 1oJiIe IPOBOAHUKA C TOKOM. KapTWHa JNHWHUA MHAYKIMH MArHUTHOTO TOJS
JUIMHHOTO TPSIMOTO TMPOBOJHHUKA W 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHMKA, KATYIIKA C TOKOM.
OnbIT Dpcrena. BzaumoieiicTBre MPOBOHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJlb U HalpaBJICHUE.

Cuna Jlopenna, e€ MoOaynp W HampaBieHue. J[[BkeHHWE 3apssKeHHOW YacTUIBI B
OJIHOPOJIHOM MarHuTHOM 1oJje. Pabora cumsl JlopeHiia.

SIBneHue HNEKTpOMArHUTHOM MHAYKUMH. [lOTOK BeKTOpa MarHUTHOM WHIYKLHUH.
DNEeKTPOABUKYIIAS CUJIa MHAYKIIMH. 3aKOH JIEKTPOMarHuTHOU nHAyKIuu Dapajest.

BuxpeBoe snekTpuueckoe mojie. DJIEKTPOABMKYIIAS CHJIA HWHAYKUUU B IMPOBOJAHUKE,
JBIDKYIIEMCS TIOCTYIATEIBLHO B OJJHOPOJHOM MarHUTHOM II0JI€.

[TpaBuiio Jlenua.

NHaykTUBHOCTD. fIBI€HNE CAMOMHAYKIMH. DIEKTPOIBIKYIIAS CUJIA CAMOMHIYKLIHH.

DHeprusi MarHUTHOTO TIOJIsI KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIe.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbIE MAarHUTHI,
3JICKTPOMATHUTHI, 3JIEKTPOBUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHI], MHIIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIuHUY MHAYKIMU MAarHUTHOTO MOJIS.

B3anMozeiicTBrue 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBneHue HNeKTPOMArHUTHON UHAYKIIHH.

[TpaBuiio Jlenma.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CUIIbI MHAYKIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne MarHuTHOTO TOJIS KaTYIIKHA C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM.

UccnenoBanue siBieHUS 3JIEKTPOMArHUTHON MHIYKIUU.

Paznen 5. KonedGanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMacHuUmHbsle Ko1eb0anus
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KonebarenbHas cuctema. CBoOonHble MexaHWueckue KojebaHus. [‘apmoHuyeckue
konebanus. [lepuwon, wacrora, ammuuryna u ¢asza koneGanwid. [lpyXWHHBIH MasTHHK.
Marematnueckuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KosieOanmii. IIpeBpamienune sHepruum
IIPYU TAPMOHUYECKUX KOJIeOaHUSX.

KonebarenpHpiit koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHHS B HICATLHOM
KojeOaTeIbHOM KOHTYype. AHAJOrusi MEXIy MEXaHWYeCKUMU U JIIEKTPOMArHUTHBIMU
konebanusamu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUU B HMJICATBHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBneHue o 3aTyxarommx KojeOaHUAX. BbIHYX/IeHHbIE MEXaHHMYECKHUE KoJeOaHMUs.
Pe3onanc. BeinyX1€HHBIE 3JIEKTpOMarHUTHBIE KOJeOaHusl.

ITepemennbiii Tok. CuHycOMAaIbHBIA NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTY/IHOE M IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA Y HATIPSKEHUSL.

Tpancdopmarop. IIpomsBoacTBo, mepegada u MOTPEOICHUE DSIEKTPUUECKON HSHEPrHH.
DKOJIOTUYECKUE PUCKH TpU TPOU3BOJACTBE 3JeKTpodHepruu. KymnbTypa wucmnonb3oBaHUs
AJIEKTPO3HEPIUH B IOBCEAHEBHOM JKU3HH.

TexHuueckue yCTpOWCTBA M INPAKTUYECKOE NPHUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEeMEHHOT0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KosieOaTeIbHON CUCTEMBI (IPYKUHHBIA UM MaTeMaTHYECKHM
MasITHUK).

HabGmronenne 3atyxaronmx KoineOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHHIA.

HaGmronenue pe3onanca.

CB00OOIHBIE IEKTPOMArHUTHBIE KOJIEOAHNUS.

OcmorpaMmsl — (3aBUCUMOCTH  CHJIBI  TOKa U HANpsOKEHUsT OT BpPEMEHH) s
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc npu mocnenoBaTebHOM COSAMHEHUU PE3UCTOpa, KaTYIIKH WHIYKTUBHOCTH U
KOHJIeHCcaTopa.

Moenb TMHUY 3JIEKTPOIIEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH MepHO/ia MaNIbIX KojeOaHUl Tpy3a Ha HUTU OT JIJTMHBI HUTH U
Macchl rpysa.

HccnenoBanue mepeMeHHOro TOKa B IEMM W3 IOCJEI0BAaTENbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyILIKHU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumMHble 60JIHbL

MexaHu4eckue BOJIHBI, YCIOBUS pacnpocTpaHeHud. [lepuoa. CkopocTh pacnpocTpaHeHUs
u nanuHa BosHbL [lomepeunble W MpoJoJibHbIE BONHBL. MHTepdepeHuus u audpaxius
MEXaHUUYECKHUX BOJIH.

3Byk. CxopocTb 3ByKka. [ pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHUSA HM3Jy4EHHUs 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHranusi BekTopoB E, B, V B snexkrpomarauTHON BOjHE. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, IMpelioMIIeHue, monspuzanus, audpakuus, uHTephepeHuus. CKOpPOCTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTPOMAarHUTHBIX BOJIH. [IprMeHeHHEe 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.
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DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHu4eckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3BIKAJIbHBIE WHCTPYMEHTHI,
YIBTPAa3BYKOBAsl JAUArHOCTUKA B TEXHUKE W MEIMIMHE, pajgap, paauoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neup.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHUE MOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Hab6mronenue otpaskeHus v MPeOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue untepdepeHnu u AUPpaKkiuy MEXaHMYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cCBsS3M TPOMKOCTH 3BYKa W BBICOTBI TOHAa C aMIUIATYIOH M 4YacTOTOM
KoJieOaHU.

UccnenoBanue  CBOMCTB  AJIEKTPOMATHUTHBIX  BOJIH:  OTpPa)XCHUE, IMPEIOMIICHUE,
noysipu3anus, Judpakivs, HHTep(epeHIms.

Tema 3. Onmuxa

['eomeTrpuueckas ontuka. [IpsMonuHeitHOEe pacipocTpaHEHUE CBETA B OJTHOPOIHOM Cpejie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHHe H300pakeHUH B IIIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3aKOHBI TMPENOMIICHHS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpakenue. lIpenenpHbId Yroja MOJHOIO BHYTPEHHEIO
OTpaXKEHUSI.

Hucnepcus cBeta. CinoxHbIi cocTaB 6enoro cseta. L[ser.

Cobupatonue u pacceuBaroliue JaUH3bL. ToHkas nuH3a. DOKYCHOE paccTosHuE U
ONTHYECKasl CUjia TOHKOW JuH3bL. [locTpoeHrne n300paxeHui B COOMPAIOIINX M PACCEHUBAIOIINX
nrH3ax. PopMya TOHKOW JIMH3bI. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenensr nPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass onrtuka. HWHrepdepennus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBUS
HAOJIIO/ICHUsI MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus  ceera. [udpakuuonHas pemérka. YciaoBue HaOMIOACHUS TIIaBHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBETa HAa TUPPAKIMOHHYIO PEIIETKY.

[onsipuszanus ceera.

TexHuyeckue ycTpoWCTBa W MpPaKTHUYECKOe MPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOSKIIMOHHBIA ~ anmapar, MHUKPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, TUPPAKIMOHHAS
peméTKa, MOISPOU/I.

Jlemoncmpayuu

[IpsiMmonuHeitHOE pacmpocTpaHEHUE, OTPAKEHHE W MpejomiieHHe cBeta. OnTudeckue
PUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Moiesb CBeTOBOAA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Mopenu MUKpOCKOIIA, TEIECKOIa.

HabGmonenne unatepdepeHym cera.

Hab6mronenue nudpakuun cBeta.

Habmonenue aucnepcuu cBeTa.
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[lony4eHue cekTpa ¢ MOMOILBIO AU(PPAKITUOHHON PEHIETKH.
HaOnroneHue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, 1abopamophvie pabomul
N3mepenne nokasaTesis MpeJoOMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pa)KEHUH B IMH3aX.
HaGntonenue nucnepcuu ceera.

Paznen 6. OcHOBBI crieMAJIbHONH TEOPUH OTHOCUTEILHOCTH
I'paHuibl IPUMEHMMOCTH KJIACCUYECKOM MeXaHMKu. IlocTynaTel crenuanbHOM TEOopuuU
OTHOCUTEJIbHOCTU: WHBAapUAHTHOCTh MOJAYJS CKOPOCTH CBE€Ta B BaKyyMmMe, MPHUHIUII
OTHOCHUTEJIbHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe]IJIEHUE BPEMEHHU U COKPAILIEHUE IJTUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBsi3b MaccChl C YHEPTHEH U UMITYIBLCOM PENIATUBUCTCKON YaCTUIBl. DHEPTUS MTOKOSL.
Pa3znen 7. KBanToBas pusmnka
Tema 1. Dnemenmovl K6AHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u 3HEpruu GOTOHA C €ro YACTOTOW. DHEPrus U UMITYJIbC
¢doTtoHa.
OtkpeiTie u wuccienaoBanue (oroadpdexkra. Ombitet A. . CroneroBa. 3aKOHBI
¢doroaddexra. YpaBHenue DiiHiuTeiHa 1151 porodddexra. «Kpacnas rpanuna» porodddexra.
Hasnenne cBera. OnbiTe [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpOHCTBA M TPAKTHYECKOE NPUMEHEHHue: (HOTOdIEeMEHT, (OTOTATUHK,
coJIHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3deKT Ha YCTaHOBKE ¢ IMHKOBOU IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (hoTodPdeKTa.
Cseroauon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pezepdopna no paccesnuto o -yactuul. [Inanerapnas
Mmozenb aroma. [loctynarer bopa. M3nyuenue u morjomiearne (GOTOHOB MPH MEPEXO0Je aToMma C
OJIHOTO YpPOBHSI SHEpruM Ha Jpyrod. Buasl crnekTpoB. CHEKTp YpOBHEH SHEPruM aroma
BOAOPOJA.
BosHoBBIE cBOMCTBa yacTull. Bonuel ne bpoinsa. KoprnycKynispHO-BOTHOBOW Jyaau3M.
CroHTaHHOE ¥ BBIHYKJEHHOE U3ITyYeHHE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJIbHbIM aHaJINU3
(cexTpockomn), 1a3ep, KBAHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Monens omnbita Pesepdopna.
OmnpenesneHue JUIMHBI BOJIHBI J1a3epa.
HaGntoneHue nHeuaThIX CHEKTPOB U3ITyYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopuuvie pabomol
Hab6nronenue nuneyaToro crexkrpa.
Tema 3. Amomnoe sopo
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OKCHEpUMEHTBI,  J10Ka3bIBAIOLIUE CJI0KHOCTh CTpOEHMS  sjpa. OtkpbiTHE
paanoakTuBHOCTH. OnbITEl Pedepdopa no onpeneneHuto coctaBa pailo0akKTUBHOTO U3TyUYEHHUS.
CsoiicTBa anb(da-, 6eta-, raMma-u3nydeHus. BiusHue pagnoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykionnas monens siapa [eitzenOepra—lMBaHneHKoO.
3apsia sapa. MaccoBoe uncio sapa. M3oTomsl.

Anbda-pacniaz. DJIEKTPOHHBIM W TMO3UTPOHHBIA OeTa-pacmaj. ['amma-uznmydeHue. 3akoH
PaavoaKTUBHOIO pacnaja.

DHeprus CBs3U HYKJIOHOB B sifjpe. SnepHble cuiibl. Jlegekt maccsl sapa.

SAnepusle peakuuu. JleneHue u CUHTE3 SAEP.

Snepubiii peaktop. Tepmosnepnsiii cunTe3. IlpoOiemMbl M NEPCHIEKTUBBI  sACPHOU
SHEPIreTUKU. DKOJIOTMYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble yacTULIbI. OTKPBITHE O3UTPOHA.

MeTo bl HaONIOAEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHULL.

dyHIaMeHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (prznueckol KapTHHBI MUDPA.

TexHnueckue ycTpoHCTBa M NPAaKTHUUECKOE NPHUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIEPHBIA PeaKkTop, aToMHast boMoa.

Jlemoncmpayuu

CuéTYrK HOHU3UPYIOLMX YaCTHII.

Yuenuueckuu sxkcnepumenm, n1abopamopnvie pabomuol

HccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM (hOTOTpadusim).

Pasnen 8. DileMeHTHI ACTPOHOMMH U ACTPO(PHU3UKH

Otanbl  pa3BUTHS ~ acTpoHoMuu. IIpuknagHoe UM MHPOBO33PEHYECKOE  3HAYEHUE
ACTPOHOMMH.

Bup 3Bé3aH0r0 HeOa. Co3Be3aus, spKkue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKECHHE.

Conneunas cuctema.

Connue. Conneuynass axkTuBHOCTh. Mcrounumk sHeprum CosHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTHKHU. JluarpamMma «CHEKTpalbHBIM KJIacC — CBETUMOCTbY». 3BE3IbI
[JIABHOM TOCIEAOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ui 3BE3] IJIABHOU
MOCJIEOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE NPEICTABICHUSA O
MPOUCXOKACHUH ¥ dBoJonK CoJTHIIA U 3BE3T. DTaIbl )KU3HU 3BE3.

Mnineunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue n neuxenue Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. YEpHbIE ABIPHI B sIAPAX TAIAKTHK.

Bceenennas. Pacummpenue Bceenennoil. 3akon Xa0O0mia. PazOeranme ramaktuk. Teopus
Bbonbuoro B3psiBa. PenukToBOE N3ITyYEHHE.

MacmrabHast cTpykTypa Beenennoil. MeraraiakTuka.

Hepewménnpie mpo6ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrwooenus

HabutoieHns HEeBOOPYKEHHBIM IJ1a30M C UCIOJB30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHHUM
JUTSL OTIPEJICJICHUs TIOJIOKEHUSI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/Ms
CeBepHOro nosymapus 1 sipkue 3BE3/BL.

Ha6mronenus B reneckon Jlynsl, mitaner, Maegnoro [lyru.

Oo0o0maronee NOBTOpeHne

Ponb ¢u3ukum U acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
3THYECKON cdepax [AeATeIbHOCTH YeJoBeKa, pojb M MeCcTo (U3MKH M acTpOHOMHUU B
COBPEMEHHOM Hay4YHOW KapTUHE MHpa, pPOjib (U3HUECKOil Teopuu B (POPMHUPOBAHUU
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IPEICTaBICHUH 0 PU3HUECKOM KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpA B O0ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEACTABIECHUIN O IPUPO/IE.

Me:xnpeamMeTHble CBA3U

N3yuenne kypca ¢usuku 06azoBoro ypoBHS B 11 kiacce OCYIIECTBIISIETCS € y4ETOM
COJIEp)KaTEIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medicnpeomemmuvie nouamus, CBS3aHHbIE C M3YYEHHEM METOAOB HAYYHOI'O IO3HAHMS:
SBJICHUE, HAYYHbIA (pakt, rumoresa, (u3mueckas BeNWYMHA, 3aKOH, TEOpHs, HaAOIIOJCHHE,
SKCHEPUMEHT, MOJAECIUPOBAHNUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKUE (YHKLIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPBHl M HX
MIPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, NMPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKH TTOJ00MS TPEYTOILHUKOB, OTpeAeNICHHE TUIOMAAH TUIOCKUX (GUryp 1 00bEMa Te.

buonocusa: snexkrpuueckue SBIECHUS B KXUBOW NpUpoJe, KojeOaTeabHble ABIKEHUS B
KUBOW TNPUPOJE, ONTUYECKUE SBICHUS B JKUBOM NpUpOJE, ACHCTBHE pajualMi Ha >KHUBbBIE
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB W MOJEKYJ, KPHCTANIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAIIIMUECKON PEIIETKY, CIIEKTPaIbHBIN aHAJIH3.

l'eoepaghus: MarHUTHBIE TIOMIOCA 3€MJIH, 3AJIEKH MAarHUTHBIX PyH, (OTOChEMKA 3EMHOM
MMOBEPXHOCTHU, MIPEACKA3AHUE 3EMJIICTPSICEHUM.

Texnonozus: TAHUU DJIEKTPOIEpEay, FEHEPATOP MEPEMEHHOIO TOKA, AJIEKTPOJBUraTEb,
WHAYKIMOHHAS T1e4yb, pajap, pajAUuONpUEMHHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIH anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas 6aTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mpeamera «®dusuka» Ha ypOBHE CpeIHEro oOuiero oOpa3oBaHUS
(6a30BBIi  YpOBEHB) MOJDKHO  OOECIEYUTHh  JOCTHKCHHE  CJICAYIONIMX  JIMYHOCTHBIX,
MeTaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTE/IbHbBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yabTaThl OCBOEHHUSI ydueOHOro mpeamera «DPU3MKa» TOHKHBI OTPaXaThb
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpHEHTalUM, TIO3UTUBHBIX BHYTPEHHHUX
yOeXAeHH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSAM POCCHIICKOrO  OOIIecTBa,
pacuIMpeHue >KU3HEHHOI'O OMNbITa M OIbITa JESTEJIBHOCTH B IPOIECCE pealn3alliid OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIbHOM IE€ITEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHMS:

c(OpMHUPOBAHHOCTh TPAXKIAHCKOM MO3MIMM OO0Yy4YaroIIerocss Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUICKOro 00IIECTBa;

NPUHATHE TPAAUIMOHHBIX OOIIEYeTIOBEYECKUX T'YMAHUCTHUECKUX M JE€MOKpPaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO NESATEIbHOCTh B HHTEpecax TI'pa)kIaHCKOro oOIecTBa,
y4acTBOBAaTh B CAMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHu3aliy;

YMEHHME B3aUMOJEHCTBOBATh C COLMAIbHBIMH HHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKUIUSAMU U HA3HAUYEHUEM;

TOTOBHOCTbH K T'YMaHUTAPHON U BOJOHTEPCKOU IESITEILHOCTH;

4 .
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c(OPMHUPOBAHHOCTb POCCUNMCKOM IpaXk1aHCKOW UIEHTUUHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHXEHHSIM POCCHHCKUX
Y4E€HBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUUECKOI0 IOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEIIEHHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCJIE B AESITEIIBHOCTH YUEHOIO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHHUE YCTOMUMBOIO OYAYyIIETo;

4) 3¢TeTH4eCKOro BOCIIMTAHMSI:

JCTETHUUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasl ICTETUKY Hay4HOT'O TBOPYECTBA, IPUCYILETO
¢bu3nueckoi HayKe;

5) Tpy/10BOr0 BOCIIMTAHHUSI:

UHTEpEC K pa3nu4yHbiM chepam mpodecCHOHANBbHON NeATENPHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKOM W TEXHHMKOW, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOP Oymaymien
npodeccuu u peanr3oBbIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CTIIOCOOHOCTH K O0Pa30BaHHIO M CaMOOOpa30BaHUI0 B oOnacTu (U3MKH HA
MPOTS)KEHUH BCEH JKU3HU,

6) 9KOJIOrM4€eCKOr0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTh JKOJOTHUECKOW KYJIbTYphl, OCO3HAHME TJO0AJIBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLICCTBICHUE JIEUCTBUI B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
LeJel yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacHIMpeHue OMbITa JAESITeNbHOCTH SKOJOTMYECKONW HAmpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 PU3UKE;

7) HEeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HAyYHOU JesATeIbHOCTH, FTOTOBHOCTh B IpOILECCe U3YUYEeHUS (PU3UKU
OCYIIECTBIISITH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO JESTENbHOCTh MHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eiiCTBUS
basoBble JJoruueckue JeMcTBUA:
CaMOCTOSITEIBHO (OPMYJIMPOBAaTh M aKTyaJU3UpPOBATh NpoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAEIATh UENU JEATeIIbHOCTH, 33/1aBaTh APaMETPbl U KPUTEPUHU UX TOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBACMBIX (PU3MUECKUX SBICHHSIX;
pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBI C YIETOM aHAJIN3a UMEIOIINXCS MaTepHaIbHbIX
1 HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHHMBATH COOTBETCTBUE PE3YJIbTATOB LEIAM,
OILICHUBATH pI/ICKI/I HOCJICI[CTBI/IfI ACATCIIBHOCTH,
KOOPJAMHHPOBATh M BBINOJHATH PabOTy B YCIOBUAX pPEaJbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;
pa3BI/IBaTI) eraTI/IBHOG MBIIIJICHUC HpI/I pGHIeHI/II/I JKN3HCHHBIX HpOGJICM.

ba3oBbl I/ICCJIegOBaTe.HI)CKHe €U CTBMIL.
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BJaJIeTh HAyYHOM TEPMMHOJIOTHEH, KIIOUEBBIMM HOHATHAMHM M MeToJaMu (puznyeckont
HayKH;

BJIaJIETh HaBBIKAMHU y4EOHO-HCCIIEOBATENLCKON M NMPOEKTHON AESITeNIbHOCTH B 00JIACTH
¢u3uKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY METOJIOB PEIICHHUs 3a/1a4
(U3NIECKOro copep KaHusl, MPIMEHEHHIO Pa3IMYHBIX METOAO0B TIO3HAHUS;

BIIQJIETh BUJAMH JI€ATEIBHOCTU IO TMOJYYEHHIO HOBOT'O 3HAHUS, €ro HHTEpIpEeTaIuH,
npeoOpa3oBaHUI0O M TMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYyalUsX, B TOM YHCIE IPH
CO3/ITaHUU y4EOHBIX MTPOECKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBA3M M aKTyalIM3UpOBaTh 3ajady, BbBIIBUTAThH
TUNOoTE3y €€ pelleHMsl, HaXxOIWUThb apryMEHThl I JO0Ka3aTeNbCTBA CBOMX YTBEPKICHUI,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;

QHAIM3UPOBATh IOJYYCHHBIE B XOAE pEUICHWs 3aladyd pPe3yiabTaTbl, KPUTHUYECKU
OLIEHHMBATbh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHUSX;

CTaBUTh M (HOPMYIHUPOBATH COOCTBEHHBIE 3a7a4d B 0OpPa30BATEIHHOM JEATEIHHOCTH, B
TOM YHCJI€ MIPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIN OMIBIT;

YMETb MIEPEHOCUTH 3HAHUS 0 (PU3HUKE B MPAKTUYECKYIO 00J1aCTh KU3HEACATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE HJIEH, TIpEIaraTh OPUTrMHAIbHBIE TIOJXO/bl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3aJ1auu, JOMYCKAIOIIUE aJIbTEPHATUBHBIE PELICHHUS.

Pabora c undopmanueii:

BJIaIeTh HaBBIKAMH MOJIydeHUs] UHpopManuu (GU3NYECKOTO COAEpKaHUS U3 MCTOUYHUKOB
pPa3HbIX THIIOB, CAaMOCTOSATEIBHO OCYIIECTBIATh IIOMCK, AaHAIW3, CHUCTEMAaTH3alUIl0 |
MHTEPHpETaNi0 HHPOPMAIIUY PA3TUYHBIX BHIOB U ()OPM MPEICTABICHNUS;

OLICHUBAThH JOCTOBEPHOCTh HHPOPMAIIHH;

UCIOJb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHI B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHM3allMOHHBIX 3aJau C COOJIIOJEHUEM
TpeOOBaHUIl SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus], MPaBOBbIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

co3laBaTb TEKCThl (PU3UYECKOTO COJEpXaHUs B pa3InyHbIX QopmaTax ¢ Y4ETOM
Ha3HaueHusT uHpopMalMM ¥ 1LEJNeBOM AayAWTOPUM, BBIOMpas ONTUMAaIbHYIO (opmy
IIPEICTABIEHUS U BU3yaIU3aluu.

KomMmyHukaTuBHbBIe yHUBepcalbHbIe y4eOHbIe 1eiCTBUA:

OCYIIECTBISATH OOIIEHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOU 1€ATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIM U CMATYATh KOH(DIUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHSI C HCIIOJIb30BAHHUEM SI3IKOBBIX
CPEJICTB;

IIOHMMATb U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U UHIUBUYaIbHON PaOOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEHN KaXK/10T0 4JIEHa KOJIJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OPIraHU30BBIBaTH M KOOPJIWHUPOBATH
JNEUCTBUS MO €€ JOCTHMKEHHMIO: COCTaBISTh IJIaH ACHCTBMIA, pacmpelessiTb POId C Y4ETOM
MHEHHMI y4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHHMBATh KaYECTBO CBOETO BKJIaJa U KaX/I0T0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;
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IpeJjaraTb HOBBIE IIPOEKTHI, OLEHMBATh UIEU C MO3ULMU HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHTyalUsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHHBepPcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO IESATEIBHOCTh B 00JacCTH (PU3UKU U
ACTPOHOMMH, BBISIBIATH MTPOOJIEMBI, CTABUTH U (OPMYIHUPOBATH COOCTBEHHBIC 33/1a4U;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PELICHMs] Pacu€THBIX M KayeCTBEHHBIX 3a]ad, IUIaH
BBITIOJTHEHHSI TPAKTUYECKOM paboThl € y4ETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANIOYTCHUI;

JIaBaTh OIEHKY HOBBIM CHUTYallUsM;

pacumpsTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTCHU;

JieNaTh OCO3HAHHBIM BBIOODP, apryMEHTHUPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTDH 32
pelieHue;

OILICHUBATH MIPHOOPETEHHBINA OTIBIT;

CrocoOCTBOBAaTh (DOPMHUPOBAHUIO W TPOSBICHUIO DJPYIUIUH B 00JaCTH (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTEJICKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATECIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LIETSM;

BJIaJIeTh HAaBBIKAMU TO3HABATENILHON pe(IeKCHH KaK OCO3HAHMS COBEpPIIAeMbIX JeHCTBUI
1 MBICTTUTENIbHBIX IPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

WCIOJIb30BaTh MPUEMBI peIeKCUN AJI OIIEHKH CUTYallH, BEIOOpAa BEPHOTO PEIICHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIXKEHHIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYIUX MPU aHAJIU3€E PE3YJIbTATOB JEATEIBHOCTH;

MPUHUMATH Ce0s1, IOHUMAasi CBOU HEJOCTATKU M JOCTOMHCTBA;

MIPUHUMATH MOTUBBI U ApTYMEHTHI JPYTUX MPU aHATU3E PE3YJIbTAaTOB JIESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMINOKH.

B mpouiecce qocTiKEHUS IMYHOCTHBIX PE3yAbTATOB OCBOCHUS MPOTPAMMBI 1O (PU3UKE TSI
YPOBHSI CpEIHEro 00Iero oopa3oBaHus y 0OydYaIONIMXCS COBEPIICHCTBYETCS YMOIMOHATBHBIN
MHTEJJIEKT, Mpenoaraiomui c)OpMUpPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE HYMOLIMOHAIBHOE COCTOSIHHE,
BHJICTh HANPABJICHUS Pa3BUTHUSI COOCTBEHHOM SYMOITMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJINpOBaHus, BKJIFOYAIOILIETO CaMOKOHTPOIIb, yMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIIOCOOHOCTh AaJanTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOUIEH CTPEMJICHUE K JOCTHXKCHHUIO L€JIM U YCHEXY,
ONTHUMH3M, UHUIIUATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/IsI U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHHE JAPYTuX,
YUUTBIBATh €r0 IPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTH BBICTPAWBATh OTHOMICHUS C IPYTUMHU
JIIOJIbMU, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3peniaTb KOHMOIUKTHL.
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INPEAMETHBIE PE3YJIbTATbBI

K xonmy o0yuenus B 10 kj1acce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YpOBHE JTOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTH Yy OOYUAIOLIUXCS YMEHHA:

JIEMOHCTPUPOBATh HA TPUMEpPaxX poJib U MeCTO (GU3UKUA B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOW KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHKU W TE€XHOJOTHUM, B MPAKTUYECKOMN
JIeSITCTLHOCTH JIFO/ICH

YUUTHIBaTh TPAaHUIBl TMPUMEHEHUS H3Y4YEHHBIX (U3NYECKUX MOJeJeil: MaTepuaibHast
TOYKa, MHEpLHalbHas cucTeMa OTCYETa, abCONIIOTHO TBEPAOE TENO, WICANbHBIA Ta3, MOAEIH
CTPOEHHMsI Ta30B, KUJAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN JJIEKTPUUECKUHN 3aps] IPU pELICHUU
(dbu3mvecKux 3a1ay;

pacno3HaBaTh (pu3nyeckue sBICHHS (TMPOLECCh) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOEHHUS BEILIECTBA M DJIEKTPOJUHAMUKU:
paBHOMEPHOE M PABHOYCKOPEHHOE INPSMOJMHEMHOE [BUKEHUE, CBOOOAHOE MaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTHM, HHEpLHMs, B3auMojaeWcTBue Ten, auddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE oObEMa Ted NMpU HarpeBaHHUU
(oxJaXxIeHUM), TEIUIOBOE paBHOBECHE, UCHIApEeHHUe, KOHIEHCAllUs, MJIaBJIeHHe, KpUCTaIIU3alys,
KHMIIEHHE, BJIA)KHOCTH BO3]lyXa, MOBBIIMICHUE JABJICHMS ra3a IPU €ro HarpeBaHWU B 3aKPbITOM
cocyze, CBA3b MEXIy IapamMeTpaMu COCTOSIHMSI Ta3a B H30IpoLeccax, AJIEKTpU3alus Tel,
B3aUMOJEHCTBUE 3aPsI0B;

OIUCHIBATh MEXAaHUYECKOE JIBHKCHUE, UCTIONB3YS (PU3NYECKHE BEIMYUHBI: KOOPAWHATA,
IIyTh, NEPEMEILECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUild, UMITYJbC Teld, KUHETHYeCKas
SHeprus, MOTEHIHUAlbHas SHEprusi, MeXaHuyeckas paboTa, MeXaHMYecKash MOIIHOCTb; IpH
ONMCAaHWM TPABWIBHO TPAKTOBaTh (PU3MYECKUH CMBICT HCIOJIB3YEMBIX BEIUYMH, WX
0003HAUEHMsI U €MHULBL, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIUE JaHHYIO (PU3MUECKYIO BEIMUHHY
C IpYTrUMH BEJINYMHAMY;

ONUCHIBATh HM3YUYEHHBIE TEIUIOBbIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢u3nyeckue BEJIMYUHBI: JIaBJICHME Tra3a, TeMIepaTypa, CpeIHss KUHETUYecKas SHeprus
XaOTUYECKOTO JIBUKEHUSI MOJIEKYJ, CpEIHEKBaJpaTHYHas CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThl, BHYTPEHHSASI dHEprusi, pabora raza, KodGPHUIMEHT MOJIEe3HOro JEHUCTBUS TEIJIOBOIO
JIBUTATEJIs; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATH (PU3NYECKHUI CMBICI MCIIOJIB3YEMbIX BEIUYHH,
ux O00O3HAUEHWs W EIUHMIBI, HaXOIUTh (OPMYJBI, CBA3BIBAIOUIME MAaHHYIO (DHU3UYECKYIO
BEJIMYHHY C JPYTHUMH BEJIMYHHAM;

ONHCHIBAaTh M3YYECHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONB3YSl (U3UYECKHUE BEJIMUMHBL: AJIEKTPUUYECKUHN 3apsij, 3JIEKTPUUYECKOE TOJIe,
HaIpsDKEHHOCTh  IOJIS, IOTEHLMAN, Pa3HOCTb IOTEHLHUAIOB; IIPU OINHCAaHUU IPaBUIBHO
TPAaKTOBaTh (DU3UYECKHIA CMBICT MCIIONB3YEMbIX BEJIMYMH, MX OOO3HAUCHHS M EIMHUIIBL
yKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIHMUNUHY C IPYTMMH BEIMYHMHAMY;

aHaIM3UpOoBaTh (hU3MUYECKUE IMPOLECCHl U SIBJICHUSA, MCIONB3Ys (DU3MUYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BceMupHoro tarotenus, |, |l n |1l 3axonsr HploTOHA, 3aK0H coxpaHeHHA
MEXaHUYeCKON PHEPIrUHU, 3aKOH COXPAaHEHUS UMITYJbCa, TPUHLHUI CYNEPIO3UIIUN CUII, TPUHIIUIT
PaBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHUS
BELIECTBA, 'a30BbI€ 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOW HHEPrHMM TEIUIOBOTO JIBUKEHUS
MOJIEKYJ C aOCONIOTHOM TeMIepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHMS
JJIEKTPUUYECKOr0 3apsifa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) MPUMEHUMOCTH;
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OOBSICHATH OCHOBHbIE PUHLUIIBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTh yciaoBUs MX OE€30MIaCHOTO MCIIONB30BaHMS B TIOBCEHEBHOM KU3HM,

BBITIOJHATh SKCIIEPUMEHTHl 10 HUCCIENOBaHUIO (U3UYECKUX SBICHUNH M MPOLIECCOB C
UCIOJBb30BAHUEM  TMPSIMBIX M  KOCBEHHBIX HW3MEpPEHHMH, Mpu 3TOM  (HOpPMYIHPOBATH
npobiemMy/3ajady ® THUNOTE3y Y4eOHOro  OKCIIEPHMEHTa, coOMpaTh yCTAaHOBKY U3
MIPEITI0KEHHOT0 000PYA0BAHUSL, TPOBOAUTH OMBIT U POPMYIUPOBATH BHIBOIBI,

OCYILIECTBIISATh MpPSMbIE M KOCBEHHBIE H3MEPEHHs (U3UUECKUX BEJIWYHMH, IMPH HTOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO HM3MEPEHHS W HWCIIOJIB30BaTh W3BECTHBIE METOJBI OICHKH
MOTPENTHOCTEN U3MEPEHUN;

UCCIIEZIOBAaTh 3aBUCHMOCTH MEXIY (U3MUECKUMHU BEIMYMHAMH C HCIHOJIb30BAaHUEM
NPSIMBIX HW3MEPEHUH, MpU HTOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATH pE3yJIbTaThl
MIOJTy4EHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUAE TAOIUI] U rpadUKOB, AeIaTh BBIBOJIBI
0 pe3yJbTaTaM HUCCIIeIOBAHNS;

coOmrofaTh MpaBwia 0€30MacHOro TpyAa MPU MNPOBEACHUM HCCIEIOBAaHUI B paMKax
y4eOHOro 3KCIEpPUMEHTa, Y4eOHO-HCCIEeN0BAaTeIbCKOM UM MPOEKTHOW JEATENIbHOCTH ¢
HCII0JIb30BAaHUEM U3MEPUTENIbHBIX YCTPONUCTB U J1abOpaTOPHOro 0O0PYAOBAHNUS;

pemath pacu€THble 3aJadyd C SBHO 3aJaHHOM (DU3MUECKOH MOJEbl0, HCHONb3YS
¢du3nyeckre 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4M BBIOMPATh (HPU3UYECKYIO
MOJIeNb, BBIICIATH (U3WYECKHE BEITHMYMHBI U (OPMYIBI, HEOOXOMUMBIE /il €€ pelIeHus,
MIPOBOJUTH PACUETHI M OLIEHUBATh PEAbHOCTD MOJIyY€HHOIO 3HaYeHUsS! (PU3UUECKOM BeTMYHMHBI,

pelaTh KauyeCTBEHHBIC 3aJ]aud: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHBYIO IEMOYKY
paccyXIeHUi ¢ OMOpoil Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS;

UCIOJb30BaTh IPH pEUIeHHH Y4YeOHBIX 3aJad COBPEMEHHbIe HH(OpMaIMOHHBIE
TEXHOJIOTUH JUI TIOWUCKA, CTPYKTYPHPOBAHMS, MHTEPIPETALMU W TPEACTABICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOM W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHaJM3UPOBATh MOJy4aeMylo HH(pOpMaIUIo;

MPUBOJIUTH TPUMEPHI BKJIA/la POCCUHCKUX U 3apyO€KHBIX YUYEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCHOJb30BAaTh TEOPETHUECKUE 3HAHMA 1O (U3MKE B TOBCEAHEBHOM KM3HHM JUIs
oOecrieyeHus 0€30aCHOCTH MPHU OOpaIlleHUH ¢ MPUOOPAMH U TEXHUYECKUMU YCTPOUCTBAMU, JJISt
COXpaHEHHMsI 3/I0pOBbsI U COOJIIOICHHSI HOPM KOJIOTHYECKOI0 TIOBEICHUS B OKpYXKaIoIleH cpejie;

paboTath B TpyIIE C BHIOTHEHUEM PA3IMYHBIX COLUAIBHBIX POJICH, IITAHUPOBATh PaboTy
IPYNNbl, palMOHAIBHO pacHpelessiTh OOf3aHHOCTM U IUIAHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CHUTYalMsIX, aJICKBATHO OIICHHBATh BKJIAJl KaXKIOTO M3 YYaCTHUKOB T'PYMIBI B
peleHne paccMaTpruBaeMoi IpOOIEMBI.

K xonmy o0yuenus B 11 kj1acce mpeIMeTHBIE Pe3yiIbTaThl Ha 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOLIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPaAX POJIb U MeCTO (GU3UKUA B (POPMHUPOBAHUN COBPEMEHHOMN
HAyYHOM KapTHUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJOTUH, B MPAKTHUYECKOU
JeSITETLHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHHIBI TPUMECHEHUS W3YYEHHBIX (PU3UYECKUX MOJCNICH: TOYCUHBIN
JJIEKTPUUYECKUI 3apsl], Jy4 CBeTa, TOYEYHBIM HCTOYHMK CBeTa, sJIEpHas MOJENb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO Si/ipa MPH pelieHNH (PU3NIECKHX 33/1a4;

pacro3HaBaTh (U3UYECKHE SIBICHUS (IPOILIECCHI) M OOBSACHATHP MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKY U KBAaHTOBOM (DU3MKU: JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,

v
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WHAYKIHSA, ACHCTBHE MArHUTHOTO TMOJS Ha TPOBOJHUK C TOKOM U JABIKYIIUHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCpPOCTPAHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHus, audpakuus | MOJISpHU3alMs CBETa, JAHUCIEPCHsS CBETa,
dotoanexrpudeckuit 3pdext (hotorddekr), cBeToBOE NaBiIeHNUE, BOSHUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS! M MCKYCCTBEHHAS PAIMOAKTHBHOCTD;

OINKCHIBAaTh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IMYHBIX CPEM) M DJICKTPOMATHUTHBIC SBJICHHS (TIPOIECCHI),
UCTIONB3ysd (U3NYECKHE BEIWYHMHBI: JJIEKTPHUECKUN 3apsd, CWIa TOKa, DJIEKTPUYECKOe
HaMpsHKeHUe, JIEKTPUIECKOe COMPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAIOB, AIEKTPOIBIDKYILAS CUJIa,
pabora TOKa, WHAYKIMS MAarHUTHOTO Tojs, cuia Awmmepa, cuia JIopeHIa, MHIYKTHBHOCTb
KaTYIIKH, SHEPrusi AJIEKTPUYECKOr0 W MArHUTHOTO MOJeH, MmepuoJ M YacToTa KojeOaHuil B
Koje0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLIECCE FapMOHUYECKHX SJIEKTPOMArHUTHBIX
KosiebaHuii, (POKycHOE pacCTOSHHE M OINTHYECKas CHJIa JIMH3bI, MPH ONWCAHWU IPABHILHO
TPaKTOBAaTh (DU3MUECKHIN CMBICI HCIONB3YEMbIX BEJIWYMH, UX OOO3HAYEHUS M €IMHHULIBI,
yKa3bIBaTh (JOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DM3HUECKYIO BEIHUMHY C IPYTHMH BEIMYHHAMU;

ONMMCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBJICHUS W TPOLECCHl, HCHOIB3Ysd (QHU3NUECKUE
BEJIMYUHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPIUsl U
UMIynsC (OTOHA, TMEPHOJ] TOoJypacmhaaa, dHEprusi CBS3M ATOMHBIX SAEp, MpPU OMHCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIIONB3YEMBIX BEJIIMYMH, WX OOO3HAYCHHS W
€IVHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOLIUE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JAPYTUMU
BEITMYMHAMU, BRIYUCIISATH 3HAUCHUE PU3NUECKON BEIINIMHBI;

aHAIM3UPOBATh (PU3WYECKUE TMPOIECCHl U SIBICHUS, UCHOB3YS (U3NYECKUE 3aKOHBI U
OpUHLIUIBE: 3akoH OMa, 3aKOHBI TOCHEAOBATEIBHOTO U MapajlIeIbHOTO COCIMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHua, 3akoH 3JIGKTPOMAarHUTHOW  WMHIYKIMH, 3aKOH
MPSIMOJIMHEITHOTO PacIpOCTPaHEHUs CBETa, 3aKOHBI OTPAXEHUS CBETAa, 3aKOHBI IMPEIOMIICHUS
cBeTa, ypaBHeHHe OWHmTelWHa I ¢GoTtodddeKra, 3aKOH COXPaHEHUS HHEPruH, 3aKOH
COXpPAHEHMS HMIIYJIbCA, 3aKOH COXpPaHEHMsI DSJEKTPUYECKOro 3apsja, 3aKOH COXpPaHEHUs
MaccoBOr0 4ucia, moctyiaaTel bopa, 3aKoH pajiMOaKTUBHOTO pacmaja, Mpud 3TOM pa3iuyvaTth
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TPaHHULIBI,
o0JacTH) IPUMEHUMOCTH;

OTIpEEIIATh HANpaBlIEHWE BEKTOpPAa MHIYKIIUU MArHUTHOTO TOJS MPOBOJHHMKA C TOKOM,
cuibl Amriepa u cuiisl JIopeHna;

CTPOUTH U OMHCHIBATh N300pakeHHe, CO3AaBaeMOe INIOCKUM 3€pKaJioM, TOHKOW JTMH301;

BBHITIOJHATh SKCIEPUMEHTHl TI0 HUCCIENOBAaHUIO (PU3UYECKUX SBICHUNA M MPOLIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX W KOCBEHHBIX HW3MEPEHUH: TMpu 3TOM  (POpMyIupoBaTh
npoOjeMy/3ajady W THUIOTE3y Yy4eOHOTO OJKCIIEpUMEHTa, CcoOuWpaTh YCTAHOBKY W3
MIPETI0KEHHOTO 000PYI0BAHHUS, TPOBOAUTH OMBIT U POPMYITUPOBATH BHIBOIHI,

OCYIICCTBIISITh TMPSMbIE W KOCBCHHBIC H3MEPCHHS (DU3MUECKHX BEIWYUH, TPH ITOM
BBIOMpATh ONTUMANbHBI CHOCOO HM3MEpEeHUsT U HCHOIb30BaTh HM3BECTHBIE METOJbI OILEHKU
MIOTPEIIHOCTEN U3MEPEHUN;

WCCIIEZIOBATh 3aBUCHMOCTH (DU3MUYECKUX BEJIMYHH C UCTIONB30BaHUEM IMPSIMBIX H3MEPECHHUI:
MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAThl MOJYYCHHON 3aBUCUMOCTHU
¢u3NYeCKUX BENWYMH B BHAE TaOIUI W TpapuKoB, AeNaTh BBIBOABI 10 pe3yiabTaTaM
HCCJIeIOBaHUS;
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cobmogaTh IMpaBuia O€30MacHOr0 Tpyda IpU NPOBEICHUM HCCIEAOBAaHUM B paMKax
y4e0HOrO 9SKCHEPHMEHTa, Yy4eOHO-MCCIEJOBATENbCKONM U  IPOEKTHOW JIESTENbHOCTH C
UCTIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOMCTB M 1a00paTOPHOTO 000PYIOBAHNS;

pemaTh pacu€THBIE 3aJaydl C SBHO 3aJlaHHOM (U3UYECKONl MOJENbIo, HCHOIb3Ys
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4d BBIOMPATh (HPU3HIECKYIO
MOJIeNb, BBIACIATH (pU3MYecKkue BETMYMHBI W (OPMYIBl, HEOOXOAWMBIC UIS €€ peIleHHs,
IIpOBOIUTH paC‘-IéTBI 1 OCHUBATDH PCAJIBHOCTDH MOJYUCHHOTO 3HAUYCHUS (I)I/ISI/I‘-IGCKOI\/'I BCINYHMHBI;

peiiaTb Ka4C€CTBCHHBIC 3aJayu: BBICTpAWBATH JIOTMYCCKHW HEIIPOTUBOPCUUBYIO ILCIIOYKY
paccyXIeHHHI ¢ OTIOpOo Ha N3y4EeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pr3nvecKue sSBICHUS;

UCHOJb30BaTh IPH pEUICHHHM Y4YeOHBIX 3aJad4 COBPEMEHHBIE HH(OpMAIMOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETALUMU W TPEACTABICHUS y4eOHOH
HAyYHO-TIOMYJISIpPHOW HMH(OpPMaLUKU, MNOJYYEHHOM W3 pPa3JIMYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBAThH MOJTydaeMylo HH(pOpMaIHIo;

OOBSACHITH NPUHIUIBI IEHCTBUS MAIIHMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3indaTh
yCIIOBHUS UX O€30MaCHOT'0 UCTIOJIb30BaHMsI B IOBCEHEBHOM KU3HM,

MPUBOJIUTH TIPUMEPHI BKJIA/la POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHUE MTPOIIECCOB OKPYXKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HUCIIOJIb30BAThL TCOPCTUYCCKUC 3HAHUA II0 (bH?)HKC B HOBCGHHGBHOﬁ KHU3HHU ]I
oOecrieyeHus 0€30aCHOCTH MU OOpallleHUuH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMH, JJIs
COXpaHEHHMsI 3/I0pOBbsI U COOJIIOICHHSI HOPM KOJIOTHYECKOI0 TIOBEICHUS B OKpYXKaIOILEeH cpejie;

paboTath B TpyIIE C BHIOTHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH, IIIaHUPOBATh PaboTy
TPYNIbI, PAalMOHAIBHO pPACHpPEAETATh OOSM3aHHOCTH M IUIAHHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsAX, aJIeKBaTHO OLEHMBATh BKJaJ Ka)/0r0 M3 YYACTHUKOB TpYIIIBI B
peleHne paccMaTpuBaeMoi IPOOIEMB.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m KonTpoabnsie | IlpakTnuyeckue
NPOrpamMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOAbI HAYYHOT'O O3HAHUS 2 bubmrorexa LIOK
' ARLHEYE https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
butmmoreka [IOK
2.1 K 5
AHeMaTHIA https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2.2 7
Auramica https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 1 htI/tIpSJ,I:I;I/?nT.GeIZ;C])—E).ru 17541072
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UNKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnmoreka [JOK
' TEOpHUHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBEI TEpMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bub6mmorexa [LIOK
' ®da30BbIC IEPEXOJIBI https://m.edsoo.ru/7f41bf72
[OKYMEHT MOZAMMCAH SMEKTPOHHOI MOAMMCHIO
MYHULMNA/IbHOE OBLLEOGPA3OBATE/IbHOE BIOXKETHOE Ceptudmkat 43E66FBSDESSBFAEI6356B426BD69B04

YYPEXXAEHWE CPE[JHASA OBLLEOBPA3OBATEJ/IbHAS LUKOJIA C. MUTOBKA [evictyeT ¢ 05.09.25 no 29.11.26
MYHUUUNAJIbHOIO PAUOHA YOUMCKNUN PANOH PECMYBJIMKU
BALLUKOPTOCTAH, KNPWUTOB ANNEKCAHZP MABJIOBUY, INPEKTOP
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Hroro no pazneny 24
Pazpnen 4. DJIEKTPOAUHAMUKA
bu6nunorexa [IOK
4.1 1 1 1
MeKTpOCTaTHI 0 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIM 351eKTpUYECKHl TOK. TOKH B bubnmoreka [JOK
4.2 12 1 1
Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepsHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOIT'PAMME

[IOKYMEHT NMOAMUCAH 3MIEKTPOHHOW NMOAMMUCHIO

MYHULUMAJIbHOE OBLLEOBPA3OBATE/IbHOE BHOKETHOE
YYPEXXOAEHMWE CPEOHSS OBLUEOGEPA3OBATE/IbHAS LLUKOJIA C. MUIOBKA
MYHWULMMAJIbBHOIO PAAOHA YOUMCKWIA PAAOH PECMYBJIMKN
BALLKOPTOCTAH, K/PU/IOB AJIEKCAH/P MAB/TOBMY, IUPEKTOP
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11 KIIACC

KosmuectBo yacos DJIEeKTPOHHbBIE
HaumenoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kourpoabubie | IlpakTHyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Paznea 1. 9JIEKTPOANHAMUKA
MaruauTtHoe nose. DJeKTpOMarHUTHas bubmmorexa [IOK
1.1 11 1 3
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
21 MexaHu4ecKHe U 3JIEeKTPOMarHuTHbHIC 9 1 bubmuorexa [IOK
' KosebaHus https://m.edsoo.ru/7f41c97c
29 MexaHndeckue U 3J1€KTPOMarHUTHBIE 5 1 bubmmorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6nmorexa [IOK
2.3 O 10 3
fra https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OCHOBBI CTICTIHATBHON TEOPHUH 4 1 bubmuotexa [IOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
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MPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUMSI OCHOBHOM
OBPA3OBATEJIBHOM ITPOTPAMMBI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOIl MPOrpaMMBbl CpeIHero od1ero 0opa3oBaHus

JlemoHCcTpUpOBaT, Ha TNpuUMepax polib W MeCTO (PU3UKU B
101 (GbOopMUPOBaHUN COBPEMEHHOW HAyYyHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOU TeXHUKHU M TEXHOJOTHUH, B MPAKTUYECKON NeATETHbHOCTH

monen

Y4YuTHIBaTh TPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (DH3UYCCKUX MOJCIICH:
MaTepuanbHas TOYKAa, WHEpIMAIbHAas CUCTEMa OTcuéra, abCOIOTHO
10.2 TBEPIOE TEJO, UICATBHBIN ra3; MOJEIN CTPOCHUS Ia30B, KUIKOCTEH U
TBEPABIX TEJ, TOYEUHBIM DJJIEKTPUUECKUN 3apsn — IMpU PEUICHUH

buznueckux 3aaa4

PacnosnaBaTh (huznueckue sBiIeHUS (IIPOLECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUUYECKON TEopHUH
CTPOEHMsI BEIIECTBA M  DJEKTPOAMHAMUKHM: pPAaBHOMEpPHOE W
PaBHOYCKOPEHHOE MpPsIMOJMHEITHOE NBHKEHHE, CBOOOJHOE MaJeHUE
T€J, ABUKEHUE 10 OKPYXHOCTH, WHEPLUs, B3aUMOJEHCTBHE TEI,
103 nudp¢ys3us, OpOYHOBCKOE JBHKEHHE, CTPOSHHE IKHUAKOCTEH U
' TBEPABIX  TeJ, W3MEHEHHe O00béMa Ten TpH  HArpeBaHUU
(oxJaXkaeHnn), TEIUIOBOE paBHOBECHE, HCIApEHHE, KOHJIICHCAIUs,
IJIaBJI€HUE, KpUCTAJUIM3allusg, KHUIIEHHE, BJIAXXHOCTh BO3]yXa,
MOBBIILICHNE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM COCY/JIE,
CBA3b MEXAY IapaMeTpaMH COCTOSIHMsSI Tra3a B M30Ipoleccax;

SJICKTpU3aluAa TCI, B3aI/IMOI[eI\/’ICTBI/Ie 3apAaa0B

OnuceiBaTh MEXaHUYECKOE JIBIKEHUE, UCHOJb3ys (u3HuecKue
BEJIMYMHBI: KOOPAHMHATA, MYyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHUJa, MMIIYJIbC Tella, KHWHETHYecKas JHeprus,
104 NMOTEeHLMaJIbHAs JHEepPrus, MeXaHudeckas paldoTa, MexaHHuYecKas
' MOIIHOCTb; TIPY OMMCAHUH MPABUIBLHO TPAKTOBAThH (DU3HMUECKUIA CMBICI
UCIIONIb3YEMBIX BENUYMH, MX OO0O3HAUEHUS M EAMHMIIBI, HaXOIUTh
(dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIHMUYUHY C JAPYTUMHU

BCINYHNHaAMH

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA T€I M TEIJIOBEIC

10.5
JABJICHW,  MCIIOJIB3Y3I (1)14514‘-1601(146 BCIIMYHWHBI. [J4dBJICHHUC T1d3d,
OOKYMEHT NOANOWCAH SNIEKTPOHHOW OOANUCKIO
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TeMIEpaTypa, CpEIHAsA KUHETHYECKas DJHEPrus XaoTUYECKOro
IBWKCHUS MOJEKYJ, CpPEIHEKBAAPATHYHASA CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHl, BHYTpPEHHss dHeprus, paborta Tasa,
KO3((UIIMEHT TMOJEe3HOr0 JEHCTBUS TEIUIOBOTO JIBUraTelss; IpHU
OIIMCAaHUU IIPaBUIILHO TPaKTOBAThb buznueckuit CMBICTI
UCIOJb3YEMBIX BEIMYMH, UX OOO3HAUYECHMUS U EIUHUIIBI, HAXOIUTh
(OopMyIIbI, CBS3bIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU

BCIIMYHUHaAM

OnuckiBaTh HM3YYECHHBIE DJJIEKTPUUECKHUE CBOMCTBA BeEIIeCTBA W
ANIEKTPUYECKUE  SIBICHUS  (TMPOIECCHI), HWCMONB3ysd (U3HUECKHE
BEJINYUHBI: NEKTPUYECKUN  3apsj,  DJIEKTPUUECKoe noie,
106 HaIpsHKEHHOCTh  TMOJIS,, TOTEHLHAN, pPa3HOCTh MOTEHIMAJIOB; IpHU
' OINMHMCAaHUU TIPABWIHLHO TPAKTOBATHh (PH3UUECKUI CMBICIT HCIIOJIB3YEMBIX
BEeIIMYMH, WX OOO3HAYCHHWS W EJWHHUIBI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOIIME JIAHHYI0  (U3MYECKYI0 BEJIMYMHY C  JIPYTUMU

BEINYMNHaAMU

aHAIM3UPOBaTh (U3MYECKHUE TIPOLIECChl M SIBICHUS, HCIIONIb3YS
¢u3nyeckre 3aKOHbI U MPUHILIMIIBL: 3aKOH BCEMUpHOro Tsarotenus, |, |l
u Il 3akonpl HproTOHA, 3aKOH COXpaHEHHUS MEXaHWYECKOW SHEPIHH,
3aKOH COXPaHEHHUs MMILYJIbCa, IPUHIUI CYNEPIO3ULIUU CUJ, TPUHIUI
paBHONPaBUs MHEPLUATBHBIX CUCTEM OTCU€Ta; MOJEKYISIPHO-
10.7 KUHETHYECKYIO TEOPHIO CTPOCHMSI BELIECTBA, TA30BbI€ 3aKOHBI, CBS3b
CpelHel KUHETUYEeCKOM SHEepruM TEIJIOBOTO IBM)KEHUS MOJIEKYN C
aOCOJIFOTHOW TeMIlepaTypoM, MEepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHMs JJIEKTPUUYECKOro 3apsiaa, 3akoH Kyiona; mpu sToM
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe

BBIPAKCHUC U YCIIOBUSA (rpaHI/II_UpI, O6J'IaCTI/I) IMPUMCHUMOCTHU

OOBSACHATH OCHOBHbBIE HNPUHIMIBI JEHCTBUS MAaIIMH, NPUOOPOB U
10.8 TEXHUYECKUX YCTPOWCTB; pa3luyaTh YCJIOBUS MX O€30MacHOro

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HHU

BBINONHATE SKCIEPUMEHTSHI 110 UCCIIEA0BAHUIO (PU3NYECKUX SBICHUN U
MPOIIECCOB C MCIIOIB30BAaHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHHIA; PU
10.9 3ToM (GopMynHpoBaTh TpobieMy (3a7ady) M THUIOTE3y Y4eOHOTO
HKCHEpUMEHTa,  COOMpaThb  YCTAaHOBKY M3  TPEAJIOKEHHOTO

000py10BaHuUs, TPOBOAUTE OIBIT M (POPMYINPOBATH BHIBOIBI

OC}’H.[GCTBJISITB npAMbIC W KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘-IGCKI/IX

10.10 BEJIMYMH; IPU STOM BHIOMpATh ONTHUMAJIbHBIA CIIOCOO HM3MEpEHUs M

HCIIOJIb30BaTh M3BECTHBIE METOIbI OLICHKH HOT'PEIIHOCTEH M3MEPEeHUMN

[JOKYMEHT NOAMNCAH 3NEKTPOHHOW NMOANUCHIO
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HccnenoBaTh 3aBUCUMOCTH MeXAYy (U3MUYECKUMM BeIMYMHAMHU C
UCTIOJIb30BAaHUEM NPSAMBIX H3MEPEHHMH; MPH 3TOM KOHCTPYHUPOBATh
10.11 YCTaHOBKY, (DUKCHPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(bu3nUecKUX BEIMYUH B BHUJIE TaOIUI U Tpa(UKOB, J1e1aTh BHIBOJBI 1O

pe3yiibTaTaM UCCICAOBAaHUA

CoOnromate mpaBwiia  0€30MaCHOrO  Tpyda TMpH  [POBEJCHUU
1012 UCCIIEIOBAaHMM B pamMKax y4eOHOro SKCIepUMEHTa, YydeOHOo-

HCCHGHOB&TGHBCKOﬁ u HpOCKTHOfI JACATCIBHOCTU C HMCIIOJIB30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYA0BAHHS

Pemate pacuérHble 337aydl ¢ SBHO 33JaHHOM (DU3MYECKOW MOJIEIbIO,
UCTIONB3Yysl (PU3MUECKUE 3aKOHBl M TPHUHIMIIBI, HAa OCHOBE aHajIu3a
1013 yCIOBHUA  3a/Jaydl  BBHIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
' ¢dusnveckue BeTUYMHBI U (POPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
MPOBOJIUTH PACUYETHI U OI[EHUBATH PEAIbHOCTD MOJIYY€HHOTO 3HAUYCHUS

(U3HYECKON BEITMYNHBI

Pemrate  KkayecTBEHHBIE  3aJauyd:  BBICTpaMBaTh  JIOTHUECKHU
10.14 HENPOTUBOPEUYMBYIO LIENIOYKY PACCYKIEHHUM C ONMOpOi Ha M3y4YEHHbIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)PI31/I‘-I€CKI/I€ SIBJICHUS

Hcmonp30BaTh TpU  peIICHHH YYEOHBIX 3a1ad  COBPEMEHHBIC
MHPOPMALMOHHBIE TEXHOJOTUH JUISI TIOWCKA, CTPYKTYPUPOBAHMUSI,
10.15 UHTEpIIpeTallMd U MPEACTAaBICHUsS y4eOHOW M Hay4dHO-TONYJISPHOU
WHPOPMANNHY, TIOTYYCHHOW W3 PA3IHMYHBIX MCTOYHUKOB; KPUTHUUCCKH

aHAJIM3UPOBATH MOTY4aeMyI0 HHPOPMALIUIO

[MpuBoANTE TpPUMEpPHI BKJIAJAa POCCHHUCKUX W 3apyOCIKHBIX YUEHBIX-
10.16 (U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

Hcmonb30BaTh TEOpPETUYECKHE 3HAHUS 1O (PU3UKE B IOBCETHEBHOMN
1017 KU3HM I o0ecreueHnus 0€30MacHOCTH TpH OOpaIieHHH ¢ MPUOOpaMu
U TEXHHYECKUMH YCTPONCTBAMH, JJISI COXpPAHCHHS 370pPOBbS U

CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHYCCKOT'O ITOBCACHUS B OKPY)KaIOH_Ieﬁ cpeac

PaGoTaTp B rpynme ¢ BBINOJHEHUEM Pa3IUYHBIX COIMANIBHBIX POJIEH,
MJIaHUPOBAaTh  paboOTy  TPYNIbl,  PAIMOHAIBHO  pacHpelensiTh
10.18 00s13aHHOCTH Y TUIAaHUPOBATh [JEATENBHOCTh B HECTAaHIAPTHBIX
CUTyaIUsX, aJ€KBaTHO OIICHUBATh BKJIAQJ Ka)KIOTO U3 YYaCTHHUKOB

I'PYIIBl B pEeLICHUE paccMaTpUBaeMoil mpoOaembl

11 KUIACC

[IOKYMEHT MOAMWCAH 3JTEKTPOHHOW MOAMMCHIO
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Kon
IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThI OCBOEHUS OCHOBHOM
MPOBEPSAEMOr0

00pa3oBaTeJIbHON NMPOrPaMMBbI CPeIHEro 001ero odpa3oBaHusi
pe3yJbTara

JleMOHCTpUpOBaTh Ha MpuUMepax poib U MECTO (UMUK B
111 (OopMHpPOBaHUN COBPEMEHHON HAy4yHOM KapTHHBI MHUpPA, B Pa3BUTUU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON AEATEIBHOCTH

JIFO/ICH, IIETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUpa

Y4YuTBHIBaTh TPAaHUIIBI TPUMEHEHUS U3YYCHHBIX (DU3MYECKUX MOJIENICH:
11.2 TOYEYHBIN JIEKTPUUYECKUN 3apsif, sACpHas MOJEIb aToMa, HyKJIOHHAs

MO/JIEJIb AaTOMHOTO SiIpa TMPH peIeHNH (PU3NIECKHX 3a/1a4

Pacnio3naBate ¢u3nueckue sSBICHUS (MPOLECCH) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  OJIGKTPOAMHAMUKA M  KBAaHTOBOW  (hM3HKH:
AIIEKTPHYECKAsT TMPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHUTHOE JIEUCTBUS TOKa, B3aMMO/ICICTBUE MAarHuTOB,
AJICKTPOMArHUTHAsT WHAYKIOWSA, JCHCTBHE MArHUTHOTO IOl Ha
113 MPOBOJHUK C TOKOM U JBWKYIIMWCS 3apsi, JJICKTPOMAarHUTHBIC
' KoieOaHus U BOJIHBI, MPSAMOJIMHEHHOE paclpoCTpaHEHUE CBeETa,
OTpaXEHUE,  MpeloMyIeHHe, uHTephepeHius, aupakmus u
MoJIsIpU3alids CBETa, AUCHEPCHs CBeTa, (HOTOdNIeKTpuuecKuit 3P hext
(dpotordexrt), cBeTOBOE MaBlICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIeKTpa aTromMa BOJAOPOJA, €CTECTBEHHass M  HUCKYCCTBEHHas

pPaanOaKTHBHOCTDb

OmnuceiBaTh  HM3Y4EHHBIE CBOWCTBAa  BemlecTBAa  (DIEKTPUUECKHE,
MarHUTHBIE, ONTHYECKHE, IEKTPUIECKYI0 TMPOBOIUMOCTD Pa3IHYHBIX
Cpea) ™ DJEKTPOMAarHUTHBIE SBIEHUS (TIPOIECCHI), HCTIONb3Ys
¢du3nueckue  BEIMYUHBI:  DJCKTPUYECKMHA  3apsa, Ccuila  ToKa,
QJIEKTPUYECKOE  HAIpPSKEHHE,  JJIEKTPHUUYECKOE  CONPOTHUBIICHHE,
pasHocTh noteHuuanon, J/1C, pabota Toka, MHIYKIHMS MarHUTHOTIO
114 nonsi, cuina Awmmepa, cwia JlopeHna, HMHAYKTUBHOCTh KaTYIIKH,
' SHEPrus 3MEKTPHUUECKOr0 W MArHUTHOTO TOJEH, MepuoJ M 4YacToTa
KoyieOaHu B KoyeOaTeIbHOM KOHTYpE, 3apsij U CUiIa TOKa B Ipoliecce
rapMOHHYECKHUX AIIEKTPOMATrHUTHBIX KoJIeOaHMH, dokycHoe
paccTosiHMEe W ONTHYECKas CHJia JIMH3BL, NPU ONMUCAHWU TPABUIBHO
TPaKTOBaTh (PU3MUECKUII CMBICI HCIOJIB3YeMBIX BEJIHYUH, HX
0003HaUeHUs] W EAMHUIIB; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIIUEC

JTAHHYIO (PU3UUYECKYIO BETUYMHY C IPYTHMH BETHUYMHAMUA

115 OnuchiBaTh N3YyYEHHBIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTOIB3YS

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO

MYHUUUNAJIbHOE OBLLEOBPA30BATEJ/IbHOE BHO[KETHOE CepTudukat 43E66FB5DES88BF4E96356B426BD69B04
YYPEXXAEHUE CPEQHASA OBLLLEEOBPA3OBATEJIbHAA LUKOJIA C. MUWIOBKA [encrayet c 05.09.25 no 29.11.26
MYHULIMIMANIbHOIO PA/AOHA YOUMCKWIA PAIOH PECNYBJTUKUN

BALUKOPTOCTAH, KNPWJTOB ANNEKCAHAP MABJIOBUY, INPEKTOP




¢bu3znyecKkne BETUYMHBI: CKOPOCTh 3JE€KTPOMArHUTHBIX BOJH, JJIUHA
BOJIHBI M 4YacTOTa CBETa, HHEPruss M UMIYIbC (OTOHA, NEPHO]
nojaypacmnaza, OSHEpPrus CBA3M aTOMHBIX slIep; IpU ONKMCAHUU
IPAaBUIBHO TPAKTOBATH (PU3UYECKUIN CMBICI MCTONb3YyEMbIX BEIHUYUH,
ux 0003HAYEHMS W EJUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLINE
JNaHHYI0 (PU3MYECKYIO BETUYHMHY C IPYTUMH BEITUYUHAMU, BHIYUCIIATH

3HaueHHEe (PU3NYECKON BETUIMHBI

11.6

AHaJII/I3I/IpOBaTB (1)I/ISI/I‘I€CKI/IG mpoucccol MW  ABJICHUSA, HUCIOJb3YA

(1)I/IBI/IIIGCKI/I€ 3aKOHBI u MMPUHIHUIIBIL: 3aKOH OMa, 3aKOHBI
MOCJICAOBATCIIBHOTO W TMAapalyICJIbHOI'O COCAUMHCHUSA IMPOBOIHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 2J€KTPOMArHUTHOM MHIYKLHHU, 3aKOH
IPSIMOJIMHENHOT'O PacIpOCTPAaHEHUs! CBETa, 3aKOHBbI OTPAa’KEHUS CBETA,

3aKOHEI DOnumrefina IS

dororddekra,

MMITYyJIbCa,

MMPECIOMJIICHUA CB€Ta, YpaBHCHUC

3aKOH COXpaHCHUA OHEPTUH, 3aKOH COXPaHCHUA

3aKOH COXpaHCHHA OJICKTPUYCCKOro 3apsaaa, 3aKOH

COXpaHCHHUA MacCCOBOT'O quciia, IIOCTYJIAaThL Bopa, 3aKOH

paauoOaKTUBHOIO pacmajga, IMOpUd OTOM  pa3jindaTb CIIOBCCHYIO

(GbOopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAXKEHUE U YCIOBUS

(TpaHHIlBEI, 007aCTH) TPUMEHUMOCTH

11.7

OHpe,I[CJ'IHTB HampaBJICHUC BCKTOpPa HWHAYKOMHM MArduTHOI'O IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna

11.8

CtpouTs U OINUCHIBaTh H300pa)K€HHE, CO3/1aBa€MO€ IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOTHATE SKCIEPUMEHTHI 110 UCCIICAOBaHUIO (PU3NYECCKHUX SBICHUN U
MPOIIECCOB C MCITOJF30BAaHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (opMyIUpOoBaTh MpoOJaeMy (3amady) W THUIIOTE3Y Y4eOHOTO
IKCIEPUMEHTa,  COOHMpaTh

YCTaHOBKY u3 MMpCaJIOKCHHOI'O

000pyAOBaHUs, TPOBOJAUTD OMBIT U (POPMYITHPOBATEH BHIBOIBI

11.10

OCYH.[CCTBJ'IHTB npsAMBbIC MW KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘IGCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTI> OIITHUMAJIBHBEINA CcHOCO0 H3MCPCHUA U

HCIIOJB30BaTh U3BCCTHHIC MCTO/IbI OLICHKHU HOFpGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

HccinegoBaTh 3aBUCHMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHUH C HCIIOJBb30BaAHHCM

OpSIMBIX ~M3MEPEHMH; IIPU O3TOM KOHCTPYMpPOBaTb YCTaHOBKY,

(bHKCHpOBaTB PE3YyIbTaThl nonyquHoﬁ 3aBUCHUMOCTH (I)I/I3I/I‘leCKI/IX
BCJIIMYHH B BUEC Ta6J'II/II_I )51 Fpa(l)I/IKOB, ACJIaTh BBIBOJBLI IO PE3YyJIbTaTaM

HUCCIICIOBAaHUA

CobOmromate mpaBmia 0O€30MaCHOrO TpyAa TMpPU  MPOBEACHHUH

11.12 §
HeCiacaoBaHit — B paMKax y'-IGﬁ 1

pam

NOKYMEHT AOARMCAH AEKTPOHHO NOAMACKID
AT e OIS TE I O OV T OEHviCDTr
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HCCHGHOB&TGHBCKOﬁ u HpOGKTHOﬁ ACATCIBbHOCTH C HUCIIOJIB30BAHUCM

U3MEPUTENBHBIX YCTPOUCTB U Ta0OPaTOPHOTO 000pyAOBaHUS

Pemate pacuérHble 3a7audl ¢ SBHO 3aJaHHOM (hU3MUYECKOH MOJEINbIO,
UCTIONB3ys (PU3MUECKUE 3aKOHbl M TNPHUHLMIIBL, Ha OCHOBE aHaIM3a
1113 yCIOBUSL  3aJayd  BbIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
' ¢du3nyeckue BEIUYUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIPOBOAMTDH PACUETHI U OLIEHUBATh PEAIIBHOCTH MTOJIYYEHHOTO 3HAYECHHUS

(bu3MYECKON BEITMYNHBI

Pemarp  xauecTBEHHBIE  3aJauyd:  BBICTpauBaTb  JIOTMYECKH
11.14 HEIIPOTUBOPEUYUBYIO LIENOYKY PACCYKIECHUN C ONOPON Ha U3Yy4YCHHbIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘I€CKI/IQ SBJICHHUA

Hcnonb30BaTh TOpU  pEIICHHMM YY4EOHBIX 3a1ad  COBPEMEHHbBIC
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsI TOMCKA, CTPYKTYpUPOBAHMUS,
11.15 UHTEpIpEeTallud M TPEICTAaBICHUS y4eOHOM M Hay4yHO-TIOMYJSPHOM
MHPOpPMALNHY, TIOTYYSHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATh MOIy4aeMyr0 HHPOPMAIHIO

OOBSICHATh TPUHIUIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUUECKUX
11.16 YCTPOMCTB; pa3inyaTh YCIOBUS WX 0€30MacHOr0 MCMOJIb30BAHUS B

HOBCEIHEBHOU KU3HU

[TpuBOoANTE TpUMEpPHI BKJIAZAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
11.17 (U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTHC TCXHUKU U TEXHOJIOTHI

Hcnonp30BaTh TEOpEeTUYECKUE 3HAHUA MO (PU3UMKE B IMOBCEIHEBHOMN
11.18 KHU3HU U1 obecnieueHns 0e3011acHOCTH MpH o0pallleHuu ¢ npudopamu

U TEXHHUYECCKHUMU yCTpOfICTBaMH, AJi1  COXpaHCHHA 3J0pOBbA U

COOJTFOICHHST HOPM IKOJIOTHYECKOTO MTOBEJICHHUS B OKPYIKAIOIIICH cpelie

PaGotath B rpymnme ¢ BBIIOJIHEHHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh ~ PabOTy  TPYIIBI,  PAlMOHAIBHO  paclpelessaTh
11.19 00s3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTYyallWsX, aJCKBAaTHO OICHWBATH BKJIQJ KaXJIOr0 W3 YYACTHHKOB

TPYIIIBI B PELICHHE pacCMaTpUBAEMOM MPOOIEMBI

[IOKYMEHT MOAMWCAH 3JTEKTPOHHOW MOAMMCHIO
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ITPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUSA

10 KJIACC

Kon Koa nposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS
pasaeJia 3JIeMEeHTa

OU3UKA 1 METOJAbI HAYYHOI'O ITO3HAHUWA

O®uszuka - Hayka o mnpupoxe. Hayunsle
11 METObl ITO3HAHUS OKpYKarouero mupa. Pois
DKCIIEPUMEHTa M  TEOpUU B  IIpoIECCe

MO3HAHUS NPUPOJIbL. DKCIIEPUMEHT B (pHU3UKe

MopenupoBanue (U3HUECKUX SBICHUH W
1 nporeccoB. Hayunsie runoressl. Gusndeckue
3aKOHBI U TEOpUHU. ['paHUIlbl MPUMEHUMOCTH
12 buznyecKux 3aKOHOB. [Mpunnun
' CcOoOTBeTCTBUSI. Ponmb W Mecto (QuU3UKH B
GbOpMUPOBaHUM  COBPEMEHHON  Hay4HOU
KapTUHBI MHUpa, B MPaKTUYECKOU

NEeATEIIbHOCTH TI0AEH

2 MEXAHUKA

KMHEMATHKA

MexaHquCKoe JOBUXXCHUC. OTHOCI/ITGJIBHOCTB
211 MEXaHUYeCKOro aBmxkeHnsa. Cucrema oTcyéra.

Tpaexropus

[lepemerienue, cKOpocTh (CpeaHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpCHHE
2.1.2 MaTepuaIbHON TOYKH, UX TPOEKIMH Ha OCH
CUCTEMBI KOOpJMHAT. Crnoxenne

2.1
MIEPEMELIEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpAMHAT, CKOpPOCTH,
YCKOpEHHUS, yTH u NepeMeILEeHUs

MaTepHaHBHOﬁ TOYKHU OT BPCMCHHA

214 CBoOopaHoOe majieHne. Y CKopeHrue CBOOOTHOTO

o ITaaCcHUA
JOKYMEHT NOAMWUCAH SNEKTPOHHOW NOAMUCHIO

MYHUUUNAJIbHOE OBLLEOBPA30BATEJ/IbHOE BHO[KETHOE CepTudukat 43E66FB5DES88BF4E96356B426BD69B04
YYPEXXAEHUE CPE[JHAS OBLLEOBEPA30BATEJIbHAS LLUKOJIA C. MUJIOBKA [encrayet c 05.09.25 no 29.11.26
MYHULIMIMANIbHOIO PA/AOHA YOUMCKWIA PAIOH PECNYBJTUKUN

BALUKOPTOCTAH, KNPWJTOB ANNEKCAHAP MABJIOBUY, INPEKTOP




KpuBonuneiinoe paBuwxkeHue. PaBHOMepHOe
JIBKEHHE  MaTepUalilbHOM  TOYKHM IO
2.1.5 OKPY)KHOCTH. YTJIOBasi CKOPOCTb, JWHEWHAs
CKOPOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTEIBHOE YCKOPEHUE

Texnuueckue YCTpOMCTBA: CIIUJIOMET,
2.1.6 JIBIDKEHHUE CHApSIOB, LIETIHBIE M PEMEHHBIC

nepenayn

[IpakTryeckue paboTHI. N3mepenue

MT'HOBEHHOM CKOPOCTH. Uccnenoanue

COOTHOILEHUSI MEXIy MyTAMHU, IPOIIEeHHBIMU
TEJIOM  3a  [OCJEN0OBaTENbHBIE  pPaBHBIC
2.1.7 IIPOMEXKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKEHUM C HAa4daJIbHOM CKOPOCTBIO, paBHOM
HyJt0. M3yuenue nBHKEHUS 1IapuKa B BA3KOU
KUAKocTH.  M3yueHwe  ABWXKEHHA — Tela,

OpOILICHHOTO TOPU3OHTAIBHO

JNHAMUKA
[TpuHIMnI OTHOCHUTEIBbHOCTH I'anumes.
2.2.1 [lepBorit 3akon HeroTona. HWueprumanbHbIC

CHCTEMEI OTCUETA

Macca Tena. Cuna. IlpuHiun cynepno3unuu

2.2.2
cui
Bropoii 3akoH HbroTOHa 111 MaTepuanbHOU
923 TOYKM B HHEPLUAIBHOM CHUCTEME OTCUYETA
(UCO). Tperuii 3akoH HeloTona msa
2.2
MaTepHuaIbHbIX TOUEK
994 3aKOH BCEMUPHOTO TAroreHus. Cuma TsKeCTH.
IlepBast kocMHuueckas ckopocTb. Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHS
226 CKOJIBKEHUS W CWIa  TPEHHs  IIOKOS.
Koadduuuent tpenuss. Cuna comnpoTHBICHUS
P IBM>KEHUM TEJIa B )KUIKOCTH WM ras3e
29 7 T
L. T TTIOCTYyIIda1C/IbHOU 1 BPallld 1C/IbHOU IBU/ARTHWT
JOKYMEHT NOANUCAH 21EKTPOHHOW NOANUCHIO
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a0COJIFOTHO TBép,I[OI‘O TCJ1a

2.2.8

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpAIllCHUS.
[Inedo cwibl. YcnoBusi paBHOBECUS TBEPAOTO
tena B UCO

2.2.9

TexHudeckne  yCTpOMCTBA:  MOJUIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktuueckue pabotel. M3yueHue ABMKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TOJ
JeificTBUeM HecKoNIbKUX cuil. MccnenoBaHue
3aBUCUMOCTH CWJI YIPYTOCTH, BO3HHKAKOLIUX
B JedopMUpyeMOil NpyXHHE U PE3UHOBOM
oOpasiie, OT BEIMYMHBI UX AehopMaIliu.
HccenenoBanue ycioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOUICTO OCh BpAlllCHHUA

2.3

3AKOHbBI

COXPAHEHUMA B MEXAHUKE

231

HMHyJ'ILC MaTCpHaHLHOﬁ TOYKH, CHCTCMBI
MAaTCpHUAJIbHBIX TOYCK. I/IMHyJ'IBC CHJIIBI H

HN3MCHCHHUEC UMITYJIbCA TCIIa

2.3.2

3akoH coxpaHeHuss wummyisca B HCO.

PeaxtuBHOE BMKEHUE

2.3.3

Pa6Gora cunbl

234

MOoIIHOCTh CHIBI

2.35

Kunernueckas OQHCPIUAa MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETUYECKOI YHEPTUHU

2.3.6

[TorennmansHas sHeprud. [loTeHuManbHas
DHEPrus YIpyro nedopmMupoBaHHOM
npyxuHbl. IloTeHnumanbHas »SHeEprus Tesa

BOJIM3M IOBEPXHOCTH 3eMIIH

2.3.7

HOTCHHI/IaHLHHC N HCINOTCHLUHUAJIBHBIC CHUIIBI.
CBs13b pa6OTBI HCIIOTCHIMAJIBHBIX CHII C
HU3MCHCHUCM MEXaHHUYECKOMI OHEPTUn
CUCTCMBI TCII. 3akoH COXpaHCHUA

MEXaHUYeCKOH OQHCPIrun

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHHS
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2.3.9

Texamueckue YCTPOﬁCTBaZ JABUIXXCHHC PAKCET,

BOJIOMET, KOTIep, MPYKUHHBIA TUCTOJIET

2.3.10

[Ipaktueckue paboTel. M3ydeHue cBs3H
CKOPOCTEH TeJ TpU HEyNpyroMm ynape.
HccnenoBanne cBs3M  paboOThl CHIIBI €

H3MEHEHHEM MEXaHHYECKO OHCPIUU TCJia

3 MOJIEKYJISIPHASA ®U3UKA 1 TEPMOJAMHAMUKA

OCHOBBI MOJIEKVJISPHO-KUHETUYECKON TEOPUI

3.11

OcHoOBHbIE MOJIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. BpoyHnoBckoe
nerxenue. {uddysusa. Xapakrep IBUKEHUS U

BSaI/IMOHCﬁCTBHﬂ qacTul BEIICCTBA

3.1.2

Mopenu CTpoeHusT Ta30B, XKUIAKOCTEHM H
TBEPABIX TeN W  OOBSCHEHHUE  CBOMCTB

BEILIECTBA HA OCHOBE ATUX MOJIEIeH

3.1.3

Macca MOJICKYIIL. KomnuectBo BCIICCTBA.

[TocTosinnast ABorazipo

3.14

TemnoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. [lkana temneparyp Llenbcus

3.1 3.15

Mogens  upeansHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIAPHO-KHHETUYECKOU

TCOpHUU UACAIIBHOTO ra3a

3.1.6

AOGcomoTHas Temmneparypa Kak Mepa cpeaHeit
KMHETUYECKOM SHEPTUU TEIJIOBOTO JBUIKCHHUS

yactuil raza. [lIkana temnepatyp KenbBuna

3.1.7

VpaBuenue Kianeiipona — MeHaeneesa.

3akoH /lanmpToHa

3.18

I"azoBbie 3ak0HBI. M30mpoLIeCChl B UACATBHOM
ra3¢ ¢ NMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

u30TepMa, H30X0pa, u30dapa

3.1.9

Texnuueckue yCTpoOiicTBA: TEPMOMETD,

OapomeTp

3.1.10

[Ipaktuueckue paboTel. M3MepeHnue wmacchbl

BO3/yXa B KJIAaCCHOM komHare. MccnegoBanue
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3aBUCUMOCTH MCIKAY IMapaMeTpaMH COCTOSAHUS

pa3peKeHHOTO ra3a

OCHOBbBI TEPMOJIMHAMUKIA

3.2.1

TepmonuHamuyeckass cucrema. BHyTpeHHss
JHEPIHsl TEPMOJAMHAMUYECKOM CHUCTEMBlI H

CIIOCOOBI €6 U3MEHEHUS

3.2.2

KonnyectBo Temnotsl 1 pabora. BuyTpeHHss

OHCPIruAaA OJHOATOMHOI'O HACAJIBHOT'O I'a3a

3.2.3

Bunpr Temonepenauu: TEMJIOMPOBOIHOCTD,
KOHBEKIIWsA, M3TydeHue. TeruioéMKocTh Tena.
VaenvHas TEINIOEMKOCTL BellecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI IIPH TCILIONEPCaavuc

3.24

3.2

IlepBblit 3ak0H TepMoauHaMUKU. [IpumeHenue
IIEPBOrO 3aKOHa TEPMOAVHAMUKH K
u3onpoueccam. I'papuueckass MHTEpIpeTALUSL

paboTsI raza

3.2.5

TemnoBble MamuHbl. [IpUHIUOBL  JEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanusi SHEPrUn
B TemwioBbix MmammHax. KoaddummeHt
nose3Horo  geictBus  (manee —  KIIM)

temioBoid MmammHebl. [ukin Kapuo u ero KII/]

3.2.6

Bropoi 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mpoueccoB B MPUPOJE.
TenuoBble JBUTATEIIN. DKOJI0rn4ecKue

HpO6J’IeMH TCIIOOHCPI €CTUKHU

3.2.7

Texuuueckue YCTpOMCTBA: JIBUTATENh
BHYTpPEHHET0 Cropasus, OBITOBOM

XOJIOAWIJIBHUK, KOHAUITHOHEP

3.2.8

IIpakTueckue padoTsl. I3MepeHue yneabHOU

TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOAHNA BEILECBA. ®A30BbIE ITEPEXO/IbI

3.3
3.3.1

[Tapoo6pazoBanue u KoHaeHcanus. Vicnapenue
u KHIICHUE. VYnenvHas TEIUIoTa

napooOpa3oBaHus. 3aBHCUMOCTh TEMITEPATYPhI
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KUIICHUA OT JaBJICHHUA

3.3.2

AOCONIIOTHAasT M OTHOCHTEIbHAS BIIAXKHOCTh

BO31yxa. HacelmeHnHsli map

3.3.3

Teépnoe TEJO. Kpucrannuueckue "

amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
KpPHUCTAJIJIOB.

COBpCMeHHBIe MaTepuajbl

Kunkue KPUCTaJUIBL.

3.34

[[naBnenne W KpucTaIIu3anus. Y AenabHas

TCIJIOTA IIJIaBJICHHA. CY6J'II/IM8LII/I$I

3.3.5 VYpaBHeHue TerIoBoro 6ananca

3.3.6

Texanueckue
TICUXPOMETP,
MOJYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUH

YCTPOMCTBA: THUTPOMETp U

KaJIOPUMETP,  TEXHOJOTUHU

3.3.7

IIpakTuueckue

BJIA’KHOCTH BO3AyXa

paboThI. N3mepenue

OJIEKTPOIMHAMUKA

OJIEKTPOCTATHUKA

411

DnexTpu3anus Tel. DIeKTpuyeckui 3aps. JBa

BUA SJICKTPUICCKUX 3apA 0B

4.1.2

[IpoBOnHUKHY,

MMOJIYIIPOBOJJHUKH

AUDJICKTPHUKHU u

4.1.3 3aK0H COXpaHEHUs INEKTPUIECKOTO 3apsiaa

414 Baumopeiicteue 3apsnoB. 3akon Kymona

4.1
4.1.5

DJIEKTPUUECKOE
AIIEKTPHUYECKOTO
CYIEPIIO3ULIHH.

SJICKTPHUYCCKOT'O IT0JIA

ToJIe. Hampsixénnocts
1OJIAL. [TpuHuun

JIuaun  HanpsHKEHHOCTH

4.1.6

Pabora

HOTeHI_II/IaJ'I. PaszHocTh IIOTCHOMAJIOB

QJICKTPOCTATHUYCCKOI'O  ITOJIA.

[IpoBOAHMKN M JTUAJIEKTPUKHA B TOCTOSIHHOM
4.1.7 AJIEKTPUYECKOM

IMPOHUIIACMOCTDb

nosie.  JludneKkTpuyeckas

418 DNeKTPOEMKOCTh Konnencartop

LIOKYMERT TIOAMMCAH 3MEKTPORHOM MTOAMCHIO
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:‘)HGKTpOéMKOCTB INIOCKOT'O0  KOHJACHCATOpA.

DHeprus 3apsHKEHHOTO KOHICHCATOpa

4.1.9

TexHudeckne  yCTpPOMCTBA:  BJIEKTPOCKOII,
JIEKTPOMETP, DJIEKTPOCTaTUYECKas 3alluTa,
3a3eMJIEHHE JICKTPOIIPUOOPOB, KOHJEHCATOD,

KCEPOKC, CTPYWHBIN IPUHTEP

4.1.10

IIpakTuueckue paboThI. N3mepenue

3HCKTpOéMKOCTI/I KOHJACHCATOpa

4.2

TIOCTOSHHBIN SJIEKTPUUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VcaoBus CYII€CTBOBAaHUA IHOCTOSHHOI'O
SJICKTPHUYCCKOI'0 TOKA. Ucrounuku Toxa. Cuia

TOKa. [loOCTOAHHBINA TOK

4.2.2

Hanpsxenue. 3akon Oma 17151 yyacTka Lenu

4.2.3

DNEKTPUUECKOE COIPOTUBIICHHUE. Y IEIbHOE

COIMPOTHUBJICHHEC BCIICCTBA

4.2.4

[TocnenoBarenbHOE, napaielIbHOE,

CMCIIAaHHOC COCAUHCHHUC ITPOBOJAHNKOB

4.2.5

Pabota anexTpuueckoro Toka. 3akoH J[>xoyms

— Jlenma

4.2.6

MOH_IHOCTL QJICKTPHUYICCKOI'O TOKa

4.2.7

anekTpoaBwkymas cuia (mamee — DJIC) u
BHYTPECHHEE COINPOTHBIICHHUE MCTOYHHMKA TOKA.
3akon Owma I MOTHOW  (3aMKHYTOM)

aneKkTpuueckon nenu. Koporkoe 3aMmbIikaHue

4.2.8

OneKkTpoHHas IIPOBOJIUMOCTH TBEPIBIX
METaJ/JIOB.  3aBUCUMOCTb  COIPOTUBIICHUS
METaJUIOB oT TEeMIIepaTyphl.

CBepXIpoBOIUMOCTh

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TomympoBoganku. CoOCTBEHHAS U TPUMECHASI
MPOBOAUMOCTh MOJYIPOBOAHUKOB. (CBOMCTBA

p-n nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI

[IOKYMEHT MOAMWCAH 3JTEKTPOHHOW MOAMMCHIO
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:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIMUTAX.

DNeKTpOoUTHYECKAs JTUCCOIIAALIHS.

DIIEKTPOJIN3

4.2.12

DIIeKTPUUECKUHN TOK B raszax.
CaMOCTOSITEIBHBEIE M HECAMOCTOSTEILHBIN
paspsa. PaznuuHble THIBI CAMOCTOSATEIIBHOTO

paspsaa. Monnus. [nazma

4.2.13

TexHuueckue  yCTpPOMCTBA:  amIepMeETp,

BOJIBTMCTD, peocTar, HCTOYHUKH TOKa,

AIEKTpOHArpeBaTeNIbHbIE npudopHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBII IO,
TEPMHUCTOPBI U ¢boTOpE3UCTOPHI,

MMOJIYIIPOBOJJHUKO BBIN JUO0J, raJiIbBaHHUKa

4.2.14

IIpakTueckue paboThI. N3yuenue
CMEIIAHHOIO COEAMHEHUS PE3UCTOPOB.

M3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro conpotusieHus. HaOmronenue

QJICKTPOJIn3a

11 KUIACC

Kon Koanposepsiemoro
pasaeJia 3JIeMEeHTa

IIpoBepsiemblie Y1eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMTHAMUKA

MATI'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS UHAYKIWA

43.1

TlocTosiHHBIE MarHuThl. BzaumoneiicTBue

IIOCTOSIHHBIX MariHuToB

4.3
43.2

MarautHoe mone. Bektop MarHuTHOU

uHAYKIMK.  [IpuHOMO — Ccyneprno3uuuu.
Jlmaum MarHuTtHOM uMHAYKuuu. KaprunHa
JUHUA  MarHuTHOM  HMHAYKIUU  TIOJS

IIOCTOAHHBIX MAarouTOB

4.3.3

MarsutHoe IoJje IIPOBOJAHHUKA C TOKOM.

[IOKYMEHT MOAMWCAH 3JTEKTPOHHOW MOAMMCHIO

MYHUUUNAJIbHOE OBLLEOBPA30BATEJ/IbHOE BHO[KETHOE
YYPEXXAEHUE CPE[JHAS OBLLEOBEPA30BATEJIbHAS LLUKOJIA C. MUJIOBKA
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Kaptuna IuMHUH MO JJIMHHOTO MPSMOTO
MPOBOJHMKA M 3aMKHYTOT'O KOJIBIICBOTO
MPOBOJHKMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumopeicTBrue mMpoBOTHUKOB C

TOKOM

434 Cunia AMmriepa, €€ MOIyJb M HalPaBJICHHUE

Cuna Jlopenua, €€ MOyb U HallpaBJICHUE.
JIBr>keHue  3apsOKEHHOM — 4acThLbl B
435
OJIHOPOJIHOM MarHuTHoM Tosie. PabGora

cunel JlopeHiia

4.3.6 SIBrieHME IEKTPOMArHUTHON MHAYKIIUU

4.3.7 [ToTox BekTOpa MarHUTHOM UHTYKIIMH

138 O/1C nHayKuMU. 3aKOH AIEKTPOMarHUTHOM
o naaykuuu Papanes

BuxpeBoe anexrpuueckoe nose. IC
WHIYKIUH B TIPOBOJHUKE, IBIKYIIEMCS
4.3.9
HOCTYIIaTeIFHO B OJTHOPOJAHOM MarHUTHOM

10JIE

4.3.10 [IpaBuno Jlenma

e NHIyKTUBHOCTB. SIBIICHUE CAaMOMHAYKIUH.
o OC camonHAYKIUHU

OHeprusi MarHUTHOTO TIOJS KAaTyIIKH C
4.3.12
TOKOM

4.3.13 DJEeKTpOMarHUTHOE 10JIe

TexHu4eckne  yCTPOMCTBA:  IOCTOSIHHBIC
MarHurhl, JIEKTPOMArHHTHI,
4.3.14
JJIEKTPOIBUTATED, YCKOPHTEIH

OJICMCHTAPHBIX YaCTUL], MTHAYKIIMOHHAA I1CYb

[IpakTrueckue paboThI. N3yuenue
MarHUTHOTO TOJsi KaTylIKH C TOKOM.
4.3.15 UccnenoBanme meificTBUS  MHOCTOSHHOTO
MarHuTa Ha pamKy ¢ TokoM. MccinenoBanue

SABJICHUS 3H€KTp0MaFHI/ITHOﬁ 1505018%(N00505

5) KOJIEBAHU A 1 BOJIHBI
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MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEGAHMA

KonebarenpHass cucrema. CBOOOIHBIE
£11 koneOanusa. ['apmonuueckue KoseOaHus.
[lepumon, wactota, amrumtyga u (asa

KoJebanuit

[IpyxuHHBI MasTHUK. MartemaTudeckui

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHMYECKHX KOJICOAHMIA.
5.1.3 Kunematuueckoe " TUHAMHYECKOE

OITMCAHME KOJIe0ATEILHOTO JABUXKCHUS

[IpeBpamenue SHEPIUU pu
rapMOHMYecKnx  kojeOaHusx.  CBs3b
5.1.4 AMILTUTY/IbI KoJieOaHui HCXOJIHOM
BEJIMYUHBI C aMIUIUTyIaMHU KojieOaHuil eé

CKOPOCTH M YCKOPEHUs

KoneGatenpubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KoJeOaHus B
5.1 uaeanbHOM  KojeOaTelnbHOM  KOHTYpe.
> AHanoruss MEXAIy MEXaHWYECKHUMH |
AJIEKTPOMArHUTHBIMHU KOJICOAHUSIMH.

®opmyna Tomcona

3aKOH COXpaHEHHsI SHEPTUU B UICAITHLHOM
5.1.6
KoJe0aTeTbHOM KOHTYpE

BreinyxaeHHbIE MEXaHHMYECKHUE KoJeOaHusl.
Pesonanc. Pesonanchasn KpUBasi.
5.1.7
BremnyxaeHusie AJIEKTPOMArHUTHBIE

KoJIeOaHus.

[lepemennbiii  Tok.  CuHycouAaJIbHBIM
5.1.8

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOI0 TOKa.
5.1.9 AMIITUTYIHOE W JACUCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA U HAIIPAKCHUA

Tpancdopmarop. [IponsBoacTso, nepenaya

5.1.10 U MoTpebsieHne >JEeKTPUUECKONW SHEpruu.

LAY
JROJIOTMHCCRACT PDUCRA IPDKW TIPDOMSBOAUTBEC
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INEKTPUUYECKOI SHEPrUu. Kynbrypa
WCIIOJIb30BaHUS ANEKTPOIHEPTHH B

HOBCEIHEBHON KU3HHU

Texnuueckue ycTpoicTBa: celicMorpad,
5.1.11 AJIEKTPUUECKUN 3BOHOK, JTUHUT

QJICKTpoIepcaavd

Ilpaktuyeckue pabotel. MccnenoBaHue
3aBHCHMOCTH MEPHUOJIa MaNbIX KojeOaHHH
) rpy3a Ha HUTH OT JUIMHBI HUTH U MAaCChI
> rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
LENU U3 TOCIEI0BAaTEIBHO COCIUHEHHBIX

KOHACHCATOPA, KaTylIKHN U PE3UCTOPA

MEXAHUWYECKUE N 3JIEKTPOMATI'HUTHBIE BOJIHbBI

Mexanunueckue BOJIHHI, YCJIOBUA
5 pacmpoctpanenus. Ilepuon.  Ckopocth
521
paclpocTpaHeHWss W JJIMHA  BOJIHBL

HonepeqHHe " IpOAOJILHBIC BOJIHBI

£ 95 HuTtepdhepennus " nudpakius
o MEXaHHYECKUX BOJH

£ 3 3Byk. CKOpoCTh 3ByKa. [ pOMKOCTH 3ByKa.
o Bricora Tona. TeM6p 3ByKa

DJIEKTPOMAarHUTHBIE  BOJIHBL. Y CJIOBHS
5 W3TYY4eHHs  JJIEKTPOMATHUTHBIX  BOJIH.
524
5.2 B3aumuas opuenranus BekTopoB E, B u v

B SHCKT’pOMaFHHTHOﬁ BOJIHC B BAKyyM€

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, MpPeIOMIICHHE, MOJIspHU3alus,
5.2.5
mudpakuus, uHTepdepeHuus. CKOpOCTb

OJICKTPOMArHnuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
5.2.6 [IpumeHeHnEe >IEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

HpI/IHI_II/IHH paanuocCBA3n W TCIICBUIACHUA.

5.2.7 Pannonokanus. DJIEKTPOMAarHuTHOE

3arpsA3HCHUEC OKPYKaromlen CPeabl
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TexHuyeckne ycTpoOMCTBa: MY3bIKAJbHBIE
WHCTPYMEHTBHI, YIIBTPa3BYKOBasI
5.2.8 JIMAarHOCTHKa B TEXHUKE M MEIHIINHE,
panap, panvoTTPUEMHHUK, TEJEBU30DP,

aHTeHHa, TenedoH, CBU-neun

OIITHUKA

3 [IpsimonuHeiiHOe pacnpocTpaHeHHE CBETa
531
B 0/IHOpoAHOM cpene. Jlyu cBeta

OTtpaxkeHue cBeTa. 3aKOHBI OTPAXKCHHUS
5.3.2 cBera. [loctpoenne m300pakeHuii B IIOCKOM

3epKaie

[penomiierne cBeta. 3aKOHBI TPETIOMIICHHS
5.3.3 CBeTa. AOGCOIIOTHBIN IOKa3areb

IpeIOMIICHUSA

[osmoe BHYTpEHHEE OTpaKCHHE.
5.34 [IpenenpHBIl Yroa IMOJHOTO BHYTPEHHETO

OTpPaXXCHUA

Hucnepcusi cBeta. CnoXHBIM  coCTaB
5.35
Oenoro ceeta. llpet

53 Cobuparoiiue M PpaccerBarONIUe JIMH3BL
Tonkast nmH3a. DOKYCHOE PpACCTOSIHUE U
OIITHUYCCKas cuiia TOHKOH JIMH3BI.
5.3.6 [Moctpoenue nu3o0pakeHuit B COOMPAIOIINX
W pacceMBarommx JuH3aX. Dopmyna
TOHKOH JIMH3Bl. YBEJIMUYCHHE, J1aBaeMoe

JIMH30U

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON
5.3.7

OIITUKH

Wntepdepentuss  ceera.  KorepeHTHbIE
HCTOYHUKHU. Ycnosus HaOII0ACHUS
5.3.8 MaKCUMYMOB 5 MHHHUMYMOB B
UHTep(PEPEHIMOHHON KapTUHE OT JBYX

CI/IH(pa3HBIX KOIr¢pCHTHBIX UCTOYHUKOB

£30 Hudpaknuss  cBera.  JludpakuuoHHas

5 N/ 4
prliClIRkd. Y UIOBUC HAUITUACUHNA 1J1IdBHbBIX
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MaKCUMYMOB pu naacHun
MOHOXPOMATHUYCCKOI'0O CBE€Ta Ha

TU(HPaKITMOHHYIO PEIIETKY

5.3.10 [Tonstpusanus cBeta

TexHudeckne yCTpOMCTBA: OYKH, JIyIa,

¢doroanmapar, NPOSKUMOHHBIA —ammapar,

5.3.11 MHUKPOCKOIIL, TEJIECKOIIL, BOJIOKOHHASI
OTITHKA, nudpaKIuoHHAS peméTka,
TIOJISIPOH T
[IpakTnueckue paboTHI. Nsmepenne

nokaszatens npenomiieHus. MccnenoBanue
5.3.12

CBOMCTB  HW300pakeHW B  JIMH3aX.

Hab6nronenue nucniepcuu cBera

BJIEMEHTHI CTIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panunpl OPUMEHUMOCTH KIACCHUUYECKOU
MEXaHHKH. [locTynatet TEOPUH
6.1 OTHOCUTEIIbHOCTH: WHBAapPUAHTHOCTh
MOAYNE CKOpPOCTH CBe€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6 OTHOCHTETBHOCTh OJTHOBPEMECHHOCTH.
6.2 3aMmeneHMe BPEMEHM M COKpAIlEHHUE
JUTUHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl ¢ aHeereﬁ H HUMITYJIbCOM

6.4 CBOOOAHOM dYacTUIBl. ODHEpPrus MOKOA

CcBOOOHOM YaCTHUIIBI

7 KBAHTOBAS ®U3UKA

BJIEMEHTBI KBAHTOBOI OIITUKU

®otonbl. Dopmyna Ilmanka cBs3u I3HEPTUU
7.1.1 ¢oroHa ¢ ero uacToToW. OHeprus u

7.1 UMIynbC HOTOHA

OTtkpeiTHEe U ucciaeaoBanue Gotodddekra.

7.1.2 OINEBITBI AT. CromneToBa. 3aKOHEI

dboTorddexra
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YpaBHeHue OUHIITENHA hilat:¢

7.1.3 dhororddexra. «KpacHas TpaHUIa
dhoTorddexra

7.14 Hasnenue ceeta. OnbrTe! [1.H. JIebenena

7.1.5 XUMHUECKOE JIEUCTBUE CBETA

TexHuyeckue ycTpoucTBa: (POTOITEMEHT,
7.1.6 ¢doronaTuuK, COJIHEYHAsI Oarapes,

CBETOIUO]T

CTPOEHHME ATOMA

Mognens atoma Tomcona. OIIBITE
7.2.1 Pezepdopna 1o uccie10BaHui0 CTPOSHUS

aroMma. [Imanerapnast MoJienb aToMa

IlocTynatel bopa. N3nyuenue u
noryiomeHue (GOTOHOB TpU  Hepexoje
7.2.2 aToMa C OJHOIO YPOBHsS DJHEPruM Ha
npyroil. Bunbl ciektpoB. Cnekrp ypoBHEN

OHCPIrUM aTOMa BOJOpOaa

BosHoBEIE cBoMcTBa YacTHll. BOJHEI e
7.2
Bbpoiiss. KopnyckynsipHo-BOJIHOBO#
7.2.3
nyamusM. Jludpakmus dIIeKTpOHOB Ha

KpUCTaJljIax

CroHTaHHOE U BBIHYXXIIEHHOE W3JIy4YECHHE.
7.2.4
YCTpoicTBO M IPUHLIKIT pabOTHI J1a3epa

TexHuueckrne yCTpPOMCTBA: CHEKTPATbHBIMN
7.2.5 aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIM

KOMITBIOTEP

06 [IpakTueckne  paborel.  HaOmionenue

JMHENYATOro CIEeKTpa

ATOMHOE A1PO

MeTtoasl Ha6JHO,IleHI/ISI H perucrpanuun
7.3.1
QJICMCHTAPHbBIX YaCTHUIL

7.3
OTKpbITHE  PAAUOAKTUBHOCTH.  OMBITHI

7.3.2 Pesepdbopma mo ompeneneHuio cocTaBa

panuoakTuBHOro  u3iyudeHus. CBoiicTBa

[IOKYMEHT MOAMWCAH 3JTEKTPOHHOW MOAMMCHIO

MYHUUUNAJIbHOE OBLLEOBPA30BATEJ/IbHOE BHO[KETHOE CepTudukat 43E66FB5DES88BF4E96356B426BD69B04
YYPEXXAEHUE CPE[JHAS OBLLEOBEPA30BATEJIbHAS LLUKOJIA C. MUJIOBKA [encrayet c 05.09.25 no 29.11.26
MYHULIMIMANIbHOIO PA/AOHA YOUMCKWIA PAIOH PECNYBJTUKUN

BALUKOPTOCTAH, KNPWJTOB ANNEKCAHAP MABJIOBUY, INPEKTOP




anb(a-, OeTa-, raMmma-u3nydeHus. BrousHue

PaaAOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTKkpblTHE  NpPOTOHA U HEUTpOHAa.
Hyxnonnass monens simpa [eiizenbepra —
7.3.3
WBanenko. 3apsan siipa. MaccoBoe 4ucio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
TO3UTPOHHBIN Oeta-pacma. I"'amma-
7.3.4
U3JIy4YCHHE. 3akoH pallOaKTUBHOTO

paciiaaa

. DOHeprust CBSI3U  HYKJIIOHOB B fJIpe.
o SAnepnsie cunsl. JledekT macce sapa

Snepusle peakuuu. JleneHwe U CHHTE3
7.3.6
Aanep

Snepusbii peakrop. TepmosinepHbIil
cuHre3. [IpoGiieMbl ¥ HEpPCHEKTHBbHI
7.3.7
SIEPHOW  DHEPreTUKH.  ODKOJIOTHYECKUE

ACHEKTHI AJIEPHON YPHEPIeTUKH

OnemeHTapHble  yacTHlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyHIaMEHTAIIbHBIE

B3aUMO/IEHCTBUS

TexHudeckue  yCTpOMCTBA:  JTO3UMETP,
7.3.9 Kamepa BuibcoHa, snepHBIi peakTop,

aToMHas 6omba

IMpakTrueckre pabotel. MccremnoBanue
7.3.10 TPEKOB YaCTHII (mo TOTOBBIM

dhotorpadusim)

OJIEMEHTHBI ACTPOOU3UKU

o1 Bupn 3Bé3mHoro Heba. Cos3Be3nus, sSpKue

3Bé3I[BI, IIJTaHEThI, UX BUAUMOC IBUXKCHUC

8 Conneu”as cucreMa. IlmaHeTsl 3eMHOU
CPYIIIIBL. IImaneThI-TUraHThI u Ux
8.2
CIYTHUKH, KapJUKOBBIC IJIaHEThL. Mabie

testa CoTHEYHOH CUCTEMBI
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83 Connne, ¢otochepa wu  aTmocdepa.

CoJiHeuHas aKTUBHOCTH

8.4 Hcrounuk sneprun CoinHua u 3BE311

3BE3/1bI, MX OCHOBHBIE XapaKTEPHUCTUKH:
Macca, CBETUMOCTb, PaJuyc, TeMIIEpaTypa,
ux B3aUMOCBSI3b. Juarpamma
8.5 «CTIEKTPAJbHBIA  KJIacC — CBETUMOCTBY.
3BE€3Abl  TJIABHOM  MOCIIEI0BATENILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBbY JJIs

3BE3] TIIaBHOM IIOCJICAOBATCIIBHOCTHU

Buytpennee ctpoenue 3B€311. COBpeMEHHbBIE
MPEJICTABJIICHUSI O  TPOUCXOXKICHUU |
8.6
sBomoru ComnHua M 3BE31. OTallbl KU3HU

3BE3]

Mneunsii  Ilyre — Hama ['anakruka.
CnupanbHasgs  cTpykrypa  ['amaktukw,
pacmpeneineHue 3BE3], TIa3a U IBUIM.
8.7 [lonoxxenne wu paBwxkenue ConHia B
lamaktuke. Ilmockas wu  cdepuyeckas

noJicucTeMs! I ajlakTHKH

Tuner ramaktuk. PagumoranakThku H
8.8
KBa3zapbl. YEpHBIE IBIPHI B IApaX raIAKTUK

Bcenennas.  Pacmmpenue  BceneHHOM.
3akon XaO6ma. Pasz0eranue raiakTuk.
8.9 Bospact u panuyc Bceenennolt, Teopus
Bosbmoro  B3peiBa. Mogenb  «ropsiei

Bcenennoii». PennkroBoe usnyyenue

Macmrabnass ~ cTpyktypa  BceneHHOI.
8.10 Meraranaktuka. Hepeménubie mpoOieMsl

aCTPOHOMUH
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

o ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox penakuueit

[MapdentpeBoit H.A. AkmronepHoe obmiectBo «3marenscTBo «IIpocBenienue;

o @usuka. 11 kiacc. Mskumes I'.4., byxosues b.b., Hapyrun B.M.; noa penakuueit

[MapdentbeBoit H.A. Akunoneproe obuiectBo «M3narensctBo «lIpocBemienue.

METOANYECKHUE MATEPHUAJIbI 1J151 YYUTEJISA
e ®usuka. 10 knacc. Metoauyeckoe nocodbue kK yueoOunkam Msikuiesa 1751,
CunsikoBa A.3.;
e (COopnuk 3a1a4 1o pusukel0-11 xnaccel. bazosslit ypoBens / [lapdentseBa H.A.;

e Terpanp mist maboparopHsix padot no pusuke, 10, 11 k. / [TapdhentbeBa H.A.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NUHTEPHET

e @usuka 10-11 kn.; DT'TAOY BO «I'ocynapcTBEHHbIN YHUBEPCUTET MPOCBELIEHUSD:

https://eduprosvet.ru/

o @wmsuka 10-11 xi1.; OO0 «MobunbHoe DiiekTponHoe OOpa3oBanue»: https://mob-
edu.ru/
e Tpenaxép «Obnako 3nanui. lllkona» ®uzuka 10-11 ki1.; OO0 «Puzukon JIad»:

https://oblakoz.ru/quideline/4660/fizika-10-klass-bazovyj-uroven-rabota-i-moshnost-

elektricheskogo-toka-zakon-dzhoulya-lenca

e bubnmoreka 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB. Pusmuka 10-11 ki.; OO0

«OK3AMEH-MEJIMA»: https://examen-media.ru/products/

o Ousuka 10-11xn.; PI'BHY «MHCTUTYT ConepkaHus U METOAOB O0YUYEHUSI UMEHU

B.C. Jlequesay: https://conepxanneobpazoBanus.pd/
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