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MNOACHUTEJBHASA 3AIIMCKA

[IporpamMma 1o ¢u3uke 0a30BOTO YPOBHSI HA YpOBHE CpemHEero oOmiero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE NOJOXEHMH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mnpeacraBieHHbIXx B PI'OC COO, a Takke ¢ y4eToM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHUS M KOHIEMIHUU NPENoJaBaHUS y4eOHOro
npeamera «®Pusnka» B oOpa3oBareNbHbIX opranuzanusx Poccuiickoir  ®enepauuu,
peaTn3yoNX OCHOBHBIE 00pa30BaTEIbHbIC TPOrPAMMBI.

Copepxanue mnporpaMMmbl 1o (uU3MKe HampaBieHO Ha (HOPMHpPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTWHBI Mupa oOydaronmuxcs 10—11 kmaccoB nmpu oOyueHun ux (usuke Ha 0A30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO moaxoa. [Iporpamma o ¢pu3mke COOTBETCTBYET
tpeboBanussM PI'OC COO K miIaHUpPyEMbIM JIMYHOCTHBIM, NPEAMETHBIM M METaIllpeIMETHBIM
pe3ynbTaTaM OOydYeHHs, a TaKXKE YUUTHIBAET HEOOXOAMMOCTh pealli3allud MEKIPEeIMETHBIX
CBs3e (PU3UMKM C €CTECTBEHHO-HAyYHBIMH Y4YEeOHBIMH mMpeaMmeTamMu. B Hell ompenensroTcs
OCHOBHBIC 1M M3Y4YeHHsI (DU3MKH HA ypOBHE CpPEIHEro oOImiero oOpa3oBaHUs, IUIAHUPYEMBIC
pe3ysibTaThl OCBOEHHUS Kypca (U3MKH: JIMYHOCTHBIE, METallpelIMETHbIE, IpeAMETHblE (Ha
0a30BOM ypOBHE).

[Tporpamma o ¢pu3HKe BKIIOYALT:

® [UIaHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca PU3UKH HAa 0A30BOM ypOBHE, B TOM UHCIIE

peIMEeTHbIC PEe3yIbTaThl IO roJlaM O0yUYEHHUS;

e cojnepxanue yuyeOHoro mpeamera «PuU3nKay Mo rojgaM o0ydeHusl.

®du3uka Kak HayKa 0 HauOoJee O0IIKUX 3aKOHAX MPUPO/IbI, BHICTYIIAs B KAUeCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarollem MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOpa3ylomuil UIsi eCTECTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3Y4aeMbIX
XUMHUeH, ouonorueil, gusnueckoir reorpadpueit u acrpoHomueil. Vcrnonp3oBaHre U aKTUBHOE
OpUMeHeHHe (U3MUeCKUX 3HAHMH ONpedeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTMIl B cdepe HHEPreTHKH, TPAHCHOPTa, OCBOEHUS KOCMOCA, IIOJYyYEHHUS HOBBIX
MaTepuasoB C 3aJaHHbIMU CBOWCTBaMU U Apyrux. M3yueHnue ¢pu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPA 00yJarommxcs, B opMUpOBaHUE YMEHUN
MPUMEHSTh HAyYHBI METOJI TO3HAHMS MIPH BBHIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUA.

B ocHOBy kypca ¢husuku Ay ypoBHS CpeiHero oOIero oopa3oBaHusl MOJIOKEH Pl UJIEH,
KOTOpPbIE€ MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 TOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOMPOCH KJIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuan Kypca GpU3nKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kkypce sBuserca (OpMUpOBaHME NPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoesa eymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHOIb30BaHUE T'YMaHUTApPHOTO
noTeHIMana GU3NIeCKoi HayKH, OCMBICICHUE CBSA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU TPOOIEMaMH.

Hoes npuknaonoti nanpasiennocmu. Kypc Guznku npeamnoiaraeT 3HaKOMCTBO € HTUPOKUM
KPYTrOM TEXHHUUYECKHUX U TEXHOJOTHUYECKUX MPUIIOKEHUHN U3yUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skonozuzayuu peaausyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJAEp)KaHUs,
NOCBALIEHHBIX SKOJIOTHYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C Pa3BUTHEM
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TEXHUKH U TEXHOJIOTHA, a TaKXKe 00CyXAeHus Mpo0IeM pallMOHAIBHOTO PUPOIOTIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha ypOBHE cpenHero olmiero odpa3oBaHuUs
ABIISIIOTCS  (pU3M4eckue TeopuH ((HOpMUpPOBAHHME MPEJICTABICHUH O CTPYKTYpe MOCTPOEHUs
¢usuueckoil TeopuH, poinu (QyHIAMEHTAIbHBIX 3aKOHOB M MPHHIUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O IMPHUPOJE, IPaHUIAX HMPUMEHHUMOCTH TEOPHH, Ul ONMHUCAHHS E€CTECTBEHHO-
HAaYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN OJIX0A B Kypce (DU3UKU peasln3yeTcs MPEexXe BCEro 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydarommxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOphIe B Iporpamme 1o ¢GU3UKe OOBCAMHEHBI B OOIIMH CIHCOK
YUYEHHUECKUX MPAKTUYECKUX paldoT. BeigeneHne B yKka3aHHOM IepedHe JabopaTOpHBIX padorT,
IOPOBOIUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBIIACTCS YYaCTHHKaMHU OOpa3oBaTEIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IIaHUPOBaHMS U OCHallleHus kabuHera usuku. IIpu s3Tom
o0ecrieunBaeTcsi OBJIAJCHHE OOYYAIOUUMHCS YMEHHSMM NPOBOIUTH KOCBEHHBIE H3MEPEHUs,
UCCIICIOBAaHHSI 3aBUCHMOCTEH (U3NYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
NPEUIOKEHHBIX THITOTES.

Bosbioe BHUMaHUE yJenseTcsl peIIeHHI0 PACYETHRIX M KaueCTBEHHBIX 3aaad. [Ipu sTom
JUI pacu€THBIX 3aa4 IPUOPUTETOM SIBJISIFOTCS 3a/1a4M C SIBHO 33JlaHHON (PM3UYECKOM MOJeNbIo,
MO3BOJISIOIINE TIPUMEHSTh W3Yy4EHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasferna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 PAa3HBIX pa3aeinoB. /st KaduecTBEHHBIX 337a4 MPUOPUTETOM
ABIISIIOTCSL 3aJaHMs Ha OOBSCHEHHWE MpOTEeKaHUs (PU3MUYECKUX SBJIEHUH U IPOLIECCOB B
OKpY’Karollel >KU3HHU, TpeOyrouue BbIOOpa (U3MYECKON MoJeNu JUIsl CUTyallud IMPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro mporecca 0a30BbIi ypoBeHb Kypca (PU3MKH Ha ypOBHE CpEIHETro
o0miero o0pa3oBaHUs JIOJKEH M3ydaThCs B YCIOBMSIX MPEAMETHOro KaOMHeTa (pU3MKH WM B
YCIIOBHSIX MHTETPHPOBAHHOTO KaOWMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIiIa. B kaOuHere
(Gu3KKK 10JKHO OBITH HE0OX0auMOE JabopaTopHOe 00OPYI0BaHKE ISl BHIITOJIHEHUS YKa3aHHBIX
B MporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT M JAEMOHCTPALMOHHOE
o0opyoBaHue.

JleMoHCTpanlMOHHOE 000py/IOBaHUE (POPMUPYETCS B COOTBETCTBUU C TMPHUHIIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH U 0OECHEeUMBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMme Mo
¢u3uKe KIIOYEBBIX JEMOHCTpALMH A MCCIEOBaHUS H3YyYaeMbIX SBIEHUH M MPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHH.

JIaGoparopHoe 00OpyAOBaHUE ISl YUEHUYECKHX NPAKTHUECKHUX paboT (opmupyercs B
BUJIC TEeMaTHYECKUX KOMIUIEKTOB M OOecreunmBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha IBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOro 00OpyNOBaHMUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX W HMU(QPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU 1IeJIIMU U3Y4€HHUS (PU3UKHU B 00111eM 00pa30BaHUM SIBIISIFOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMIJICHHS OOYYAIONIMXCSd K HAyYHOMY HW3YYCHHUIO

HPUPOIBI, Pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJICTaBIEHUH O HayyHOM MeToJieé TO3HaHUA U (opMupoBaHUE
UCCIIEIOBATEIILCKOTO OTHOIIIEHHS K OKPY)KAIOIIUM SIBIICHHSIM;
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e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa U3y4eHUsI OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHHE yMEHUI OOBACHATH ABICHUS C HCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUHN U
HAYYHBIX JI0Ka3aTEeJIbCTB;

e (opmupoBaHue NpeACTaBICHUN O Poiu (GUBMUKH IS PA3BUTHSI IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJOTHUH.

JloCTIKEHHE 3TUX Lieel 00ecrieunBaeTcs peleHneM CIeIyIoIuX 3a1a4 B polecce

U3Yy4eHHUs Kypca (pU3uKU Ha YPOBHE CpeHEro o0Iiero 00pa3oBaHus:

e npuoOpeTeHrne CUCTEeMBbl 3HaHUI 00 OOIMKX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYasi MEXaHUKY, MOJICKYIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(GU3UKY U 371€MEHTHI acTpO(U3UKH;

e (QopmupoBaHHME YMEHHIl TNPUMEHATH TEOPETUUYECKHE 3HAHWUS Uil OOBSCHEHUS
Gu3MYECKUX SBJICHWA B TPUPOJE W JJIsA TNPUHATHUS TPAKTHYECKUX pEIICHUN B
MMOBCEAHEBHOM XKU3HU,

® OCBOGHHE CIIOCOOOB pEHICHHs PA3IMYHBIX 3aJad C SBHO 33JaHHOW (U3UUECKOM
MOJIENBIO, 3a7ad, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHHe (PHU3HUECKON
MOJIeJIH, aJIeKBaTHOM YCIOBUSIM 3a/1a4H;

e [OHUMaHWEC (U3MYECKUX OCHOB W TMPUHIUIIOB JCHCTBUS TEXHUYCCKHX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEY;

® OBJAJICHHE METOJAAMH CaMOCTOSITEIIbHOTO TUIAHWPOBAHUSA U MPOBEACHUS (PU3NYECKUX
SKCIIEPUMEHTOB, aHaIW3a W  HMHTEpHpeTanud  UHPOpMAIUHU,  ONpEIeICHUS
JIOCTOBEPHOCTH MOJIYYCHHOTO Pe3ysIbTaTa;

® CO3JaHUE YCIOBUH AJISl Pa3BUTHS YMEHHUI MPOEKTHO-UCCIEN0BATENHCKON, TBOPUECKOM
JESITEIIbHOCTH.

Ha usyuenue ¢usuku (6a30BbIil YypOBEHH) Ha YPOBHE CpeIHEro 00IIero oOpa3zoBaHUs
otBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 vacoB (2
yaca B HEJIeJII0).

[Ipennaraemslii B mporpamme no pusnke nepeueHs Jad0opaTOPHBIX U MPAKTHUECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENh JEJaeT BBHIOOp MPOBEICHHS JTA0OPAaTOPHBIX pabOT M
OTBITOB C YUETOM MHIUBUIYaTbHBIX OCOOEHHOCTEN 00y4aroImuXcsl.
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COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOT' 0 MO3HAHUSA
®usuka — Hayka o npupone. Hayunble MeToabl MO3HaHUSA OKpyKaroumero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLEcce MO3HAHUS IPUPOIbl. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue (U3NUECKUX SBICHUN U npoueccoB. Hayunsle runoressl. Pusndeckue
3aKOHBI U TEOPHUH. | paHUIIBI IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpHHIIUT COOTBETCTBUSI.
Pone 1 MecTo ¢u3nKu B GOPMHPOBAHUU COBPEMEHHON HAYYHOW KapTHHBI MUDA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIFOICH.
Llemoncmpayuu

AHaJIOTOBBIE U ITU(PPOBBIEC U3MEPUTEIBHBIE TPHUOOPHI, KOMITBIOTEPHBIEC JATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBukeHHE. OTHOCHUTEIBHOCTh MEXaHM4YecKoro JABuxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernienue, CKOpoCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopAuHaT. CloKeHHE TEepPeMEIICHUN 1
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE aBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MIEPEMENICHUSI MAaTEPUAIIbHOM TOYKU OT BPEMEHH.

CBoOonHoe nazieHne. Y CKOpeHUe CBOOOTHOTO MaCHHUS.

KpuBonuueliHoe paBuxkeHue. J[BH)KEHHE MaTepuaqbHONM TOYKH 10 OKPYXHOCTH C
IIOCTOSIHHOW II0 MOJYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHass CKOpocThb. llepuox wu
yacToTa oopaienus. LleHTpocTpeMuTensHOe yCKOPEHHE.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHHE: CHOUIOMETp, JIBUKEHUE
CHapsJ0B, LIEIHbIE U PEMEHHBIE MTEpEAauH.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[TpeoOpazoBaHue ABMKEHU C UCTIONIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habmtonenue nmxenus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

HamnpaBnenue ckopocTy Mpu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JIBUKEHUS C LIEIBIO ONPEIEICHUSI MTHOBEHHOU CKOPOCTH.

UccnenoBanue  COOTHOIIEHUS ~ MEXKAY  MYTAMH, TOPOWIEHHBIMH  TEJIOM 3a
MOCJIeIOBAaTEIbHBIE pPaBHBIC MPOMEXKYTKH BPEMEHH TP PaBHOYCKOPEHHOM JBUKEHUU C
Ha4aJIbHOW CKOPOCTHIO, PABHOU HYITIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnunn otHOcuTenbHOCTH ["anunes. [1epseiii 3akoH HeroToHa. IHEpIHanbHbIE CUCTEMBI
OTCUETA.
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Macca tena. Cuna. IlpuHuun cynepno3unuu cui. Bropoit 3akoH HerooToHa 11s
MaTepUalbHOU TOYKHU. Tpernii 3akoH HbI0TOHA [UIst MaTepranbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Bunel Tpenust (mokosi, ckojibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cONpoTUBICHUS
IIPY IBUKCHHUHM TENA B KUAKOCTU WU Tase.

[TocTynaTenpHOE M BpalllaTeIbHOE ABUYKEHHE a0COIIOTHO TBEPOIO Tea.

MOMEHT cuabl OTHOCUTENBHO OCH BpameHusd. [limedo cuibl. YcioBus paBHOBECHUS
TBEPIOTO TEJIA.

TexHnyeckne yCTpONCTBA M IPAKTUYECKOE NPUMEHEHHE: IOALIMITHUKY, JBHKECHHUE
HCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBeHME MHEPLINH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

Bropoii 3akon HeroTona.

H3zmepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT AedopMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUJI TPEHUS IIOKOsI, KAYEHUS U CKOJIbKEHUS.

Ycnosus paBHOBeCHs TBEPAOTO Tea. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydeHue ABM>KEeHUs OpycKa M0 HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B IPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIErO OCh BPAILICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbc MaTepralibHOM TOUYKH (TeNa), CUCTEMbl MaTepUANIbHBIX TOUeK. MMmymbe cuiibl U
M3MEHEHHE UMITyJbca Tejla. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBUYKEHUE.

PaGota cuibl. MOIIHOCTH CHUJIBL.

Kunernueckas sHeprusi MarepuaibHON TOUKU. Teopema 00 N3MEHEHUH KMHETUYECKOU
DHEPIUH.

[TorenunanbHas sHeprus. [loTeHnuanbHas sHEPrUs yupyro Ae(@opMUpOBaHHOU MPYKUHBIL.
[ToreHunanbpHas 3Heprus Teaa BOJU3U MOBEPXHOCTH 3€MIIH.

[ToTeHunanpHble U HENOTEHIMANbHbBIE CUIIBL. CBS3b paOOThI HEMOTEHIIUATIBHBIX CHII C
N3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Te. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue ycTpouCTBa M IPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEDP, NPYKUHHBINA
MIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexoa MOTEHIMATBLHON SHEPTUH B KWHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
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W3yuenne aOCONIOTHO HEYNPYroro yjaapa ¢ IOMOIIBIO JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHMEM MEXAaHWYECKOM SHEepruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MoJiexkyasipHas pU3HKa U TEPMOJAMHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U MX OINBITHOE 00OCHOBAHHE.
BpoynoBckoe naBwxenue. Juddysus. Xapakrep IBHKEHUS W B3aUMOJCHCTBHUSA  YaCTHI]
BelecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepsl moiekyid. KosmuecTBo BemiecTsa.
[TocTostnHast ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KMHETUYECKOH TEOpUU
uaeanpHOro rasa. AOCONIIOTHas TeMmIeparypa Kak Mepa CpelHEeH KHHETUYECKOW HHEpruu
TEIUIOBOrO JIBMKeHWs wyactull ra3a. l[llkana temneparyp KenbBuHa. ['a3oBble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lansToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. ['paduyeckoe mpeacTaBieHUe U30MPOIECCOB: U30TEPMa,
n30Xopa, n3odapa.

TexHUYECKHE YCTPOICTBA U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoOMETP.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BeliecTBa, Qororpaduu  MOIEKYI
OpPraHUYECKUX COCAMHEHUH.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHS.

Mognens onbita IllTepHa.

OnbIThI, OKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mogens, HIUTFOCTPUPYIOIIAs IPUPOLY AABICHUS I'a3a Ha CTEHKH COCY/Ia.

OnpIThI, MIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS MI€AIBHOIO Ta3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3Jyxa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHUH o0béMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMETPAMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMmoauHaMuueckass cuctema. BHYTpeHHss 3HEprus TEPMOAMHAMUYECKOM CHUCTEMBI U
crocoOb! e€ n3MeHeHus. KonnuectBo TemnoTel U padoTta. BHyTpeHHsIs1 3HEprusi 0JJHOATOMHOIO
WJEANBHOIO ra3a. Busl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3IIyYeHHE. Y IebHas
TEIIOEMKOCTH BellecTBa. KonyecTBO TEIIIOTHI MTPH TEIIoNEpeiade.

[Tonatue o0 anmabatHOM mpouecce. [lepBblif 3akoH TepMoauMHAMUKU. [IpuMeHeHue
NEPBOIo 3aKOHA TEPMOJMHAMUKH K n3omnpolueccam. ['paduueckas natepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B MPUPOJIE.

TennoBsie MammHbl. [IpuHIUnEL qeiicTBUS TemIoBbIX MamuH. [IpeoOpa3zoBaHus SHEPTUU B
TeroBbIX MamuHax. KoadduuueHT nosnesHoro neiictBust teruoBoi mammubl. Lukn KapHo u
ero Kod(UIMEHT MOJIE3HOT0 JeHCTBUA. DKOJIOTHUECKUE MTPOOJIEMBbI TEIJIOIHEPTETUKH.

TexHudeckue yCTpoWCTBA M NIPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, OITOBOM XOJOJMIBHUK, KOHAULIUOHED.
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Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW HSHEpruM Tejla IMPH COBEPUICHWH palOOThI: BBIJIET MPOOKU U3
OyTBUIKM TOJ JCHCTBHEM CXATOro BO31yXa, HarpeBaHue »dupa B JaTyHHOU TpyOke myTEéM
TpeHUs (BUICOAEMOHCTPAITHA).

W3meHenune BHyTpEeHHEH SHEpruu (TeMIepaTypsl) Tea Mpu Terionepeaaye.

OneIT N0 aguadaTHOMY pacIIMPEHUIO BO3AyXa (ONbIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, JBUTATENs BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue yaenpHON TeIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeujecmea. Dazoevie nepexoowvl

[TapoobOpa3zoBanue u KoHaeHcanus. Vcmapenwe u  kuneHwe. AOCONIOTHAas U
OTHOCHUTEIIbHAs BIaKHOCTh BO3/ayXa. HachlleHHbIl map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMUSL.

Teépnoe Teno. Kpucrannuueckue u amopdubie Teraa. AHU30TPONHS CBONCTB KPUCTAJLIOB.

Kunkue xpucramibl. CoBpeMeHHble Marepuansl. 1lnaBieHune W Kpucramimzauus. Y aenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIJIOBOro OanaHca.
TexHUUeCKHEe YCTPOWCTBA M IPAKTHYECKOE IMPUMEHEHHE: THIPOMETP M IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOIT'NH MMOJIYYCHHA COBPCMCHHBIX MaTcpuraioB, B TOM qHUCIIC
HAaHOMATCPUAJIOB, U HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHW>KEHHOM JTaBJICHUH.

Crioco0bl M3MEpPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus 1 IUIaBICHUS KPUCTALTMYSCKOTO BEIIECTRA.
JleMOHCTpanys KpuCTalIoB.

Yyenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenrie 0THOCUTENIbHON BIaKHOCTH BO3/AyXa.

Pa3nes 4. DnekTpoaAMHAMHUKA

Tema 1. dnekmpocmamuxa

OnexTpuzauust Tela. OJNEKTpUYECKUMH 3apsan. JlBa BuJa DJIEKTPUUYECKHX 3apsioOB.
[TpoBOAHMKH, TUAIIEKTPUKHU U MTOJIYIIPOBOIHUKH. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3apsia.

BszaumopeiictBue 3apsimoB.  3akoH  Kynona. ToueuHblil  3nekTpuueckuid  3apsn.
Onektpuueckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro mnosid. [IpuHImMn cyneprno3unuu
IEKTPUYECKUX MOJIEH. JIMHNN HaNPSKEHHOCTH DIIEKTPUYECKOTO MOJIS.

PabGora cun onektpocratmueckoro mois. [loTeHuuman. Pa3HOCTP  MOTEHIMAIIOB.
[TpoBOAHMKY U AUDIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJie. Ju3aeKTpruieckas IpOHUIIAeMOCTb.

OnektpoémkocTh. KonaeHcatop. DJeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPrus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHnueckue ycCTpoilcTBa M NPAKTHUECKOE MPUMEHEHHE: 3JIEKTPOCKOIM, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOp, KOMMPOBAILHBIN
anmnapar, CTpyWHBINH IIPUHTED.

Jlemoncmpayuu

VYeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue HadIEKTPU30BAHHBIX TEI.
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DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEIL.

ITpOoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DnekTpocTaTH4ecKasl 3alluTa.

JM3PNEeKTPUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTM IUIOCKOTO KOHJEHcaropa OT IUIOIIaJu IUIACTHH,
PACCTOSIHUSA MEXAY HUMHU U JUIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwuii 21ekmpuueckuii mok. Toxku ¢ paznuunwix cpedax

DNIEKTPUUYECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. MICTOYHMKH TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpspokenue. 3akon Oma 11 yyacTka 1enu.

DIIEKTpUUYECKOE CONPOTHUBIICHUE. VY nenbHoOe CONPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOAHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOHOCTD 3JEKTPUIECKOTO TOKa.

DNEeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIIEHNE HCTOYHUKA TOKa. 3akoH OMa Juis
MOJIHOM (3aMKHYTOM) asiekTprueckoit nernu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh COIPOTUBIICHUS METANIOB
oT Temneparypbl. CBEpXITPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBEHHass ¥ TMPUMECHAsT MPOBOJMMOCTH IOJYIPOBOIHHKOB.
CsaoticTBa p—n-niepexona. [loaynpoBogHHKOBbIE TPUOOPHI.

DNEeKTpUUECKUH TOK B PAacTBOPax U pacijiaBax AIEKTPOJIUTOB. DJIEKTPOIUTHUECKAS
Jauccoryanus. JIEeKTPOIIN3.

OneKTpuueckuil ToK B razax. CaMoCTOSTENbHbIN 1 HECAMOCTOATEIbHBIN pa3psaa. MonHus.
ITna3zma.

TexHudeckue yCTpOHMCTBA M IPAKTHYECKOE IPHUMEHEHHE: aMIIepMETp, BOJIBTMETP,
peoctaT, HUCTOYHUKM TOKa, OJJIEKTpPOHArpeBaTelbHblE MPUOOPBI,  AJIEKTPOOCBETUTEIbHbBIE
npubOpsl, TEPMOMETP CONPOTHBIIEHHS, BAaKyyMHBIH JMOA, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN TNOJ1, TaJIbBAaHUKA.

Llemoncmpayuu

W3mepeHne CHilbl TOKA U HAIIPSIKEHUS.

3aBUCHMOCTh COINPOTHUBICHUS UUIUHAPUUECKUX MPOBOAHUKOB OT JUIMHBI, IJIOIIAIN
IIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelmaHHO€E COEJUHEHNE TPOBOJHUKOB.

[IpsiMoe m3MepeHHe 3IIEKTPOABHKYIIEH Cuibl. KOpOTKOe 3aMbIKaHHE TaJbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCHUMOCTb COIIPOTUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OIHOCTOPOHHSS TPOBOIUMOCTD AUOJIA.

Yuenuueckuiui sxcnepumenm, nabopamopnuvie pabomuol

M3yyeHue cMEaHHOro COeIMHEHUs PE3UCTOPOB.

N3mepenne  SIeKTpOABMKYIIEH CHIIBI HMCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COIPOTHUBIICHUS.
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HabGnronenue smexktponusa.

MexnpeameTrHblie CBA3U

Nzydyenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS C Y4ETOM
COZEPIKATEIbHBIX MEXKIIPEMETHBIX CBS3€ C KypcaMH MaTeMaTuKd, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemusie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAYyYHOTO TO3HAHUS:
SBJICHUE, HAay4HBIH (akT, TUnoresa, (U3MUECKas BEIWYHMHA, 33aKOH, TEOpus, HaOJIIO/IEHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelieHUe CHCTEMBbl YypaBHEHUH, JMHeWHas ¢QyHKuusg, napaboa,
runepooa, ux rpaduKu U CBOICTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOT@HT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPhl M WX HPOEKIUH Ha OCU
KOODP/IMHAT, CIIOKEHNE BEKTOPOB.

Buonoeusn: Mexannyeckoe ABIKEHHE B JKMBOW mpupoje, nudpysus, 0ocMOC, TeooOMeH
KUBBIX OPraHU3MOB (BBl TEIUIOTIEPEIadH, TETNIOBOE PAaBHOBECHUE), DIICKTPHUUECKHUE SBICHHS B
’KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, >KUIKOCTEH M Ta30B, AIIEKTPHUYECKHUE
CBOMCTBa METAJUIOB, JIEKTPOIUTHYECKAS TUCCOLUAIINS, TAIbBAHHUKA.

leoepagpus: BNaXXHOCTHh BO3/1yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHue IBMKEHUH C MCTIOIB30BAHUEM MEXaHHU3MOB, YUET TPCHHUS B
TEXHUKE, TOJIIMIHUKKN, HCIOJIh30BAHME 3aKOHA COXPAHEHHs HMIYJIbCca B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUTaTeldb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBON
XOJIOAMIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOJTYYEHHs] COBPEMEHHBIX MaTEpPHAaIOB, B TOM YHCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTHMH,  DJEKTPOCTaTHYeCKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TPUHTEp, DIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPHUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. JnexkTpoauHammuka

Tema 3. Maznummnoe none. INeKMpOMaAZHUMHAA UHOYKUUSA

[TocTostHHbIE MarHuThHl. B3auMopeiicTBUE NOCTOSHHBIX MarHUTOB. MarHuTHoOe IOJe.
Bekrop marauTHOM MHAYKIMK. [[pHHIMI Cynepro3uiMy MarHUTHBIX MOJIeH. JINHUM MarHUTHOM
uHayKuy. KapTuHa TuHui MarHUTHOW WHYKITUHU TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHOe 1oJie IPOBOJHMKA ¢ TOKOM. KapThHa NMHMI WHIYKIMKW MarHUTHOTO IOJIS
JUIMHHOTO MIPSIMOTO NMPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJHHUKA, KAaTYIIKH C TOKOM.
OmnbiT OpcTena. BzaumoaericTBue NPOBOJHUKOB ¢ TOKOM.

Cuna Amniepa, €€ MOJyJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHME. J[BW)KEHME 3apsyKEHHOM 4YacTULI B
OJTHOPOJTHOM MarHuTHoM moJje. Pabora cuisl Jlopenta.

SIBneHue 3IeKTpOMAarHUTHONM HMHAYKUMHU. [IOTOK BekTOpa MarHUTHOW HWHIYKIUU.
DNEKTPOABMKYILASA CUJIAa MHAYKIMH. 3aKOH 3JIEKTPOMarHuTHOW nHaykuuu dapanes.

BuxpeBoe anekTpudeckoe Moiie. DNEKTPOABIIKYIAs CUjla MHIYKIUU B IPOBOJHHUKE,
JBUKYIIEMCSI IOCTYTATEIbHO B OTHOPOJHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIMH. DIEKTPOABUKYIIAsl CHjla CAMOMHIYKIUH.
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DHeprusi MarHuTHOTO TOJIS KaTYIIKA C TOKOM.

DNEeKTpOMarHUTHOE MOoJIeE.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, AJIEKTPOJBUIaTEIb, YCKOPUTEIIH AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE IEKTPOHHOIO IMyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIIUK MAarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX IMPOBOJHUKOB C TOKOM.

Cuita Amriepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiieHUE HNEKTPOMArHUTHOM UHAYKIWH.

IIpaBuiio Jlenua.

3aBUCUMOCTh 3JIEKTPOABUKYIIEH CHJIBI MHAYKUUU OT CKOPOCTH W3MEHEHUsT MarHUTHOTO
IMOTOKA.

SIBneHne caMOMHAYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomoi

N3yueHne MarHuTHOTO MOJIS1 KATYIIKU C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Pa3nen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble K0J1e0anus

Konebarenbnast cucrema. CBOOOJHBIE MeXaHUYECKHE KoyieOaHMUs. [apMoHuYeckue
konebanus. Ilepwon, uacrora, ammmutyna u  (aza konebanuil. [IpyXUHHBIH MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHME TapMOHUYeCKUX KojeOanuil. [IpeBpaiiieHue sHEpruu
IIPY TAPMOHUYECKHUX KOJIeOaHUIX.

Koneb6artenbuspiii koHTYyp. CBOOOIHBIE SJEKTPOMArHUTHBIC KOJIEOAHUS B UACATHLHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY MEXaHHMYEeCKUMH ¢ DJEKTPOMArHUTHBIMH
konebanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHUS SHEPTUU B UICATBHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBienne o 3aTyxawIux KoneOaHUsX. BrIHYXIeHHbIE MEXaHHUUYECKHE KONeOaHUs.
Pe3onanc. BeiHy)1€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHNS.

[lepemennbii Tok. CUHYCOMAAIBbHBIA NEPEMEHHBIM TOK. MOLIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U ICUCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeOJIEHHWE DIIEKTPUUYECKONW HHEPTHH.
DKOJIOTHYECKHE PHUCKH TIPH TPOU3BOJCTBE dDJIEKTpodHepruu. KynbTypa HCIOIB30BAHMS
AIIEKTPOIHEPTHH B TIOBCETHEBHOM JKU3HHU.

TexHuueckue yCTpoOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUUECKUI 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, TWHUHU AJIEKTPOIepead.

Llemoncmpayuu

HccnenoBanune napaMeTpoB KojedaTeabHOW cUCTEMBI (MIPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHHK).

Hab6nronenue 3aTyxarmmmx KoaeOaHui.

WccnenoBanme CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.
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CBOOOIHBIC DIEKTPOMATrHUTHBIE KOJICOAHUS.

OcuumiorpaMmbl  (3aBUCHUMOCTH  CUJIBI  TOKAa M HAOpsDKEHUST OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHHI.

Pe3onanc mpu mocneqoBaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKH MHIAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TUHUY 3JIEKTPOIIEPENAYN.

Yuenuueckuu sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCHMOCTH TIEpHOJia MaJIbIX KOJIeOaHui Tpy3a HAa HUTH OT JJIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanne mnepeMeHHOro TOKa B IENUM M3 IOCIENOBATEIbHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIKU U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE GOTTHbL

MexaHuueckue BOJIHbI, yclI0BUs pacripoctpaHenus. [lepuon. CkopocTs pacrpocTpaHeHUs
U JjumHa BOJHBL [lomepeunbie W mpojaosibHBIE BONHBL MHTepdepenius u  mudpaknus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicora Tona. TemOp 3Byka.

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBUS HU3JIy4EHHUS 3JEKTPOMAarHUTHHIX BOJIH. B3aumuas
opuenranus BektopoB E, B, V B anekrpomarHuTHo#l BosiHe. CBOWCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpa)X€HHe, MpelioMIIeHue, moispuszanus, audpakius, unrepdpepenuus. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[[lkana 3MeKTPOMAarHUTHBIX BOJH. [IprMeHeHue 3IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLIMIIBI pagUOCBSI3U U TeleBUACHU. Pagronokanms.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKarOLIEH Cpeibl.

TexHUYeCcKHe yCTPOMCTBA M NMPAKTHMUECKOE MPUMEHEHHUE: MY3bIKaIbHbIE WHCTPYMEHTHI,
YIIbTPa3BYKOBas IMArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paauonpuEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Teo Kak HCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

Habmonienne CcBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMUTYIOH W YacTOTOM
KoJie0aHui.

UccnenoBanue  CBOWCTB  3JICGKTPOMArHUTHBIX ~ BOJIH:  OTPa)XXE€HHUE, IMPEIOMIIEHUE,
noJisipu3anus, 1udpakuus, HTephepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacipoCTpaHEHUE CBETa B OJJHOPOIHOM cpee.
JIyud cBeta. TodeuHblil HCTOYHHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBl OTpakeHUs cBeTa. llocTpoeHue u300pakeHH B IIOCKOM
3epKaie.

[Ipenmomiienne cBeTa. 3aKOHBI MPEIOMIICHHS CBeTa. AOCONIOTHBIM  MOKaszareib
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. llpenenbHbIl yroil MOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. ClioxxHbIH cocTaB 6esioro cBeta. L{Ber.
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CoOuparome U paccewBaromiue JUH3bl. ToHkas nuH3a. DOKycHOE paccTOsSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BL. Y BEJIMYECHHE, JaBaEMOE JIMH30M.

[Ipenesnbl NpUMEHUMOCTH FEOMETPUYECKON ONTHKHU.

BonroBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JBYX CHUH(A3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakus ceera. [dudpakuumonnas pemérka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHUMYMOB U MaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpaKTUYECKOE MPHUMEHEHHE: O4YKH, Jiyrna, Qoroammapar,
MPOSKIIMOHHBIA ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, AU(pPaKIHMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEeiHOE pacpocTpaHEHUE, OTPAKEHHUE U MpesoMiIeHHe cBeTa. OnTudeckue
npuOOopBI.

ITonmHoe BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHUN B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenue naTepdepeHnnn crera.

Hab6monenue nudpakuuu cera.

Habmronenue nucnepcun cBera.

[TomyyeHue ciekTpa ¢ NOMOIbIO TPU3MBI.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

Habumronenune nonspusanuu cera.

Yuenuueckuiui sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokasaress nIpeaoMIIEHUs CTEKIIA.

UccnenoBanue CBOMCTB N300pasKeHHM B JIMH3aX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI crieniaIbHON TEOPUH OTHOCHTEJILHOCTH
I'panuiel NPpUMEHUMOCTH KJIACCUUECKOM MexaHMkH. [locTynaTsl crenuanbHON TEOpUHU
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, IPHUHIHII
OTHOCHUTENIbHOCTH DHUHIITEHHA.
OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH. 3aM€EIJICHHE BPEMEHHU U COKPAIICHNUE JJINHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13bp Macchl C 3HEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHsI TOKOSI.

Pa3zpnen 7. KBanToBas pusnka
Tema 1. dnemenmul K6AHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHEpruu (PoTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
¢doroHa.
OtkpeiTue u wuccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbI
dotorddekra. Ypasuenue Ditamrerina s pororddexra. «Kpacuas rpanuna» Gorodddexra.
Hasnenue cera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
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TexHuueckue ycTpoiCcTBa U MpPaKTUUYECKOE MPUMEHEHHE: (HOTOAIEMEHT, (POTOJATUHK,
COJIHEeYHast OaTapest, CBeTOAHO.

Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOU TUIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTorddexra.
Cseroauo.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactuil. [lnanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u norsiomienne (OTOHOB MPH MEpPEXoie aToma C
OJIHOTO YpOBHSl B3Hepruu Ha Apyroil. Buael cnextpoB. CHEKTp ypOBHEH SHEpruu aroma
BOZIOPOZA.
BosHoBbie cBoiicTBa yacTull. Bonusl ge bpoins. KopnyckyisipHO-BOJHOBOM Ayalu3M.
CnoHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.
TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTpPaJbHBIA aHaIu3
(criekTpockoI), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopuens oneita Pezepdopaa.
Omnpenenenue AIMHBI BOJIHBI Jla3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi
HabGmronenue nuHeiyaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCHIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEHMSI  s1pa. OTtkpsiTHE
paaroakTuBHOCTH. OnbITEl Pezepdopa o onpeaeneHuto cocTaBa paJlioaKTUBHOTO U3ITyYEHUS.
CgoiicTa anb(a-, 6era-, raMMa-u3iydeHus. BiausHue paaoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTtkpbITHE NIpOoTOHA W HeWTpoHa. HyknonHas moxens snapa [eiizenOepra—lBaneHKo.
3apsin sanapa. MaccoBoe uucio siapa. M3otormsl.
Anbda-pacnan. DIeKTPOHHBIM M MO3UTPOHHBIM Oeta-pacnaa. ['amma-u3nydeHue. 3aKkoH
paZvoaKTUBHOIO pacnaja.
DOHeprus CBsS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegexT macchl siapa.
Snepusle peakunu. JleneHne u CUHTES SI€Ep.
SAnepusiii peaktop. TepmosinepHsiit cuntes. [Ipodaemsl U epCeKTUBBI sIEPHON
DHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI IEPHON SHEPTETHKH.
OnemeHTapHble YacTulbl. OTKPBITHE IO3UTPOHA.
MeToab! HaOIIOICHHUS U PETUCTPAIIMH JIEMEHTAPHBIX YaCTHII.
@OyHnaMeHTaIbHbIE B3auMOoAeHCTBUS. EAMHCTBO pU3HMUecKoil KapTUHBI MUpA.

TexHuueckue ycTpoHCTBa M IpPaKTUUYECKOEe MPUMEHEHHE: A03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK HOHM3UPYIOLINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. Di1eMeHTBI aCTPOHOMUM M AcTPOPU3NKH
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Oranel pa3BUTHS  acTpoHOMUHU. [lpukinagHOoE W MHUPOBO33PEHUECKOE  3HAYCHHE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, IIIAHETHI, UX BUAMMOE JBIKEHHUE.

Conneunas cucrema.

Connue. Conneuynast akTUBHOCTb. Mctounuk sHeprun ConHua u 3BE31. 3BE3NBI, UX
OCHOBHBIC XapaKTepUCTUKHU. JlnarpaMma «CHEKTPaJIbHBIA KJIacC — CBETUMOCTBY». 3BE3JIbI
[JIaBHOM TIOCJIENOBATEIIBHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTB» I 3BE3J IVIABHOU
IocIe0BaTeNbHOCTH. BHyTpeHHee crpoeHne 3BE3n. COBpEMEHHBIE IPEICTaBICHHA O
IIPOUCXOXKAECHNUN U 3BoItoLMU ColHLa U 3BE3]1. DTarbl )KU3HU 3BE3NL.

Muneunsiii [TyTs — Hama [Nanaktuka. [lonoxenne u npmxenue Connia B ['anaktuxe. Tums
rajJlakTuk. PaguoranakTuky u kBazapel. YEpHbIE IBIPHI B sIpax raJIaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa60ma. PasOeranme ramaktuk. Teopus
bonpmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas cTpykTypa Beenennoil. Meraranaktuka.

Hepewménnbie npoGieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

Habnronennst HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHHEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHSA
CeBepHOro nonymapus 1 sipkue 3BE371bl.

Habmronenus B reneckon Jlynsl, minaner, Mieunoro [lytu.

O0o01marniee NOBTOpeHue

Ponp Qu3MKM M acTpPOHOMUM B 3KOHOMMYECKOH, TEXHOJOTHYECKOM, COLMAIbHONH H
ITHUYECKOW cdepax MAeATENbHOCTH YENOBEKa, pOJdb M MeCTO (HU3MKH M aCTPOHOMHMU B
COBPEMEHHOW HAaydyHOW KapTHHE MHpPA, pOJb (U3NYECKOH Teopun B (HOPMUPOBAHHUH
npeCcTaBiIeHu 0 PU3NYECKON KapTHHE MHPa, MECTO (PU3NIECKOI KapTHHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUIN O IPUPOJIE.

Me:xknpeameTHble CBS3H

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce oCyecTBIsieTCd C y4€TOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBs3e C KypcaMH MaTeMaTHKH, OWOJOTHM, XHMUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonsimusl, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOI'O ITO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3nMyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOJIOJEHUE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOpPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE BJIEMEHTAPHBIX (PYHKIIMMH,
MPU3HAKU MOJ00Us TPEYTOJIbHUKOB, ONpeeNIeHUe IIIOMAAN MITOCKUX (Guryp u oobéma ted.

Buonoeus: snextpuyeckue SBIEHUS B JKUBOH MpHpoJe, KojebaTelbHble BUXKEHUS B
KUBOW MpPUPOJE, ONTUYECKHE SIBJICHUS B JKUBOW MPUPOJAE, NEHCTBUE paJualiu Ha >KUBBIE
OpraHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHMsI KPUCTAJUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHANIN3.

l'eocpagpus: MarHuTHBIE TONIIOCAa 3€MJIH, 3aJIeKH MarHUTHBIX PyZ, (OTOChEMKA 3eMHOI
MTOBEPXHOCTH, IPEICKA3AHNE 3EMIIETPSICEHUM.
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Texnonocus: TUHUU DIIEKTPOIIEpPENad, FeHepaTop MEPEMEHHOIO TOKa, JIEKTPOJBUraTelNb,
UHAYKIIMOHHAs MeYb, pajap, paauoONpuéMHHK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITHUKA, COJIHEYHAasi OaTapesl.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Duszmka» Ha ypoBHE CpeIHEro oOIero oO0pa3oBaHUS
(6a30BBI  ypOBEHB) JIOJDKHO  OOECIEYUTHh  JOCTIDKEHUE  CIEAYIONIUX  JMYHOCTHBIX,
METaIpeIMETHBIX U IPEJAMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUs yueOHOTo mpeamera «DPHU3MKa» TOIHKHBI OTpa)xaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3ULIKMEH JMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHUEHTAlUil, IO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUM, COOTBETCTBYIOILMX TPAJAULIUOHHBIM IIEHHOCTSM POCCHUICKOro  0OlIecTBa,
pacimmpeHue KU3HEHHOTO OIBITa M OMBITa JEATEIFHOCTH B IPOILECCE PeaTU3allii OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHUSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMM OOYdYaIOUIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOT0 OOIIIECTBa;

NPUHATUE TPAIULUOHHBIX O0IEYETI0BEYECKUX I'YMAaHUCTUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEM;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIBHOCTh B HHTEpEcax IpakJIaHCKOTO 00IIecTBa,
y4acTBOBATh B CAMOYIPABICHUU B 00pa30BaTEILHON OpraHU3aliH;

YMEHHUE B3aUMOJICHICTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHM C MX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKON AEATENbHOCTH;

2) N1aTPHOTHYECKOr0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTh POCCUNCKOMN TPa’KJaHCKOW MAEHTUYHOCTH, NAaTPUOTU3MA;

[IEHHOCTHOE OTHOULIEHHE K TOCY/IapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSIM POCCUHCKUX
yU€HBIX B 001aCTH (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUIECKOTO MTOBEICHHS,

CIOCOOHOCTh OLIEHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIILHOCTH YIEHOTO;

0CO3HaHME JINYHOTO BKJIaJa B IOCTPOECHUE YCTOHUHUBOTO OYAYIIEro;

4) 3cTEeTU4YEeCKOT0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
buznueckoil Hayke;

5) TpyaoBoro BocnuTaHus:

UHTEpEC K pa3IMYHbIM chepaM NpoPecCHOHATBHON JeATeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oymyrien
npodeccun 1 peaTu30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHHIO M caMO00pa3oBaHUIO B 00jacTu (U3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0J10rMYEeCKOr0 BOCIUTAHMS:

C(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHHE TIJI00AIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;
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IJIAHUPOBAHUE U OCYILECTBIICHUE IEHCTBUM B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA
L[eJIe yCTOMYMBOIO Pa3BUTHS YEII0OBEYECTBA;

pacUIMpEeHHE ONBITA JCATEIBHOCTH JKOJIOTMYECKOM HAIPaBICHHOCTM Ha OCHOBE
UMEOIUXCs 3HAaHUM 110 (PU3HKeE;

7) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

C()OPMHUPOBAHHOCTE  MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAyKH;

OCO3HAHME IIEHHOCTH HAYYHOH JEATEIBbHOCTH, TOTOBHOCTH B IPOIIECCE M3YUEHUS (PU3HKH
OCYILIECTBIIATDH ITPOCKTHYIO U UCCIIEI0BATEILCKYIO I€ATEIBHOCTD NHANBUTyAJIEHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
ba3oBble Jlornyeckue aeiicTBUA:

CaMOCTOSITENIbHO (POPMYIHPOBATh U AKTyallM3UPOBATh MPOOJIEMY, paccCMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH IEIH IeITeIILHOCTH, 3a7aBaTh apaMeTPhl U KPUTEPHH MX JOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

paspabarbeIBaTh TUTAH PEIICHHS TIPOOJIEMBI C YYETOM aHAN3a UMCIOIINXCSI MaTCPUATBHBIX
Y HEMaTePHAITLHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JICITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB IEIISIM,
OIICHUBATh PUCKH TIOCIICICTBUIN ACSITEILHOCTH;

KOOPJIUHHUPOBATH U BBITIOTHATH PabOTy B YCIOBUAX PEAILHOTO, BUPTYAILHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE MTPH PEIICHUH KU3HEHHBIX MTPOOIIEeM.

ba3zoBble ucciienoBarejbckne AeHCTBUA:

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMHU MOHATHSIMH U METOJaMU (PU3NYECKOM
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW JESITeILHOCTH B 00JacTh
¢bu3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
bu3UYECKOT0 coAepKaHus, MPUMEHEHUIO PA3TUYHBIX METO/I0B TTO3HAHMUS,

BIIQJICTh BHUJIAMH JICATEIHHOCTH IO TOJYYSHUIO HOBOTO 3HAHWS, €r0 HHTEPIpPETaIuH,
MpeoOpa3oBaHUI0 W MPUMEHCHHWIO B PA3IMYHBIX YYEOHBIX CHTYaIUsX, B TOM YHCIE TIpH
CO3aHUU YUYEOHBIX MPOEKTOB B 00JIaCTH (HU3UKH;

BBISIBJISITh MPUYHMHHO-CIEJCTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3aJady, BBIIBUTATH
TUTOTe3y €€ pEeIIeHUs, HaXOIUTh apryMEHTBI IS JIOKA3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHHUS,

aHAIM3WPOBATh TMOJYYCHHbIE B XOJAE pEIICHUS 3aJauyd pe3yNbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a7a4M B 00Opa30BaTENbHOW JEATEIHLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIOIINE AIbTePHATUBHBIC PEIIICHHUS.
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PabGora ¢ undpopmanmeii:

BJIAACTh HABbIKAMU IMOJIYYCHHA I/IH(l)OpMaI_II/II/I (I)I/I3I/I‘-I€CKOFO COACPIKaHUA U3 MCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIISITH IOMCK, aHaliW3, CHCTEMaTU3alMI0 |
MHTEpIpeTalyio HHPOPMALIUU Pa3IMUHBIX BUJIOB U ()OPM IPEJICTABICHHUS,

OLIEHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIb30BAaTh CPCACTBA I/IH(bOpMaLII/IOHHbIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OPIaHM3ALMOHHBIX 3alad C COOJIIOIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30IMaCHOCTH, THTUEHBI, PECypcocOepeKeHusl, MPaBOBbIX H
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM O€30MacHOCTH;

CO3l1aBaTh TEKCThl (DU3NYECKOTO COACPKaHUS B pa3IMyHbIX (opmaTax c yd&€Tom
Ha3HaueHUsT MHPOpPMALMUM U LENEeBOM ayauTopuu, BbIOMpas ONTHUMaJbHYIO (opMy
IPEJCTaBICHUS U BU3yalU3alllu.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Yy4eOHbIe 1eiiCTBHS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHO JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO H3J1araTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U MHIWBUYaJIbHOU PabOTHI;

BBEIOMpATh TEMATHKy W METOJbI COBMECTHBIX IEHCTBHI C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KA0T0 WICHA KOJUICKTHBA,

MPUHUMATh 1IEJIM COBMECTHOM JEATEeIbHOCTH, OpPraHU30BbIBAaTH M KOOPAMHUPOBATH
JEUCTBUSA 110 €€ INOCTMIKEHMIO: COCTaBJIATH IUIAH JEUCTBUM, pacupeicisaTh POJUA C YYETOM
MHEHUM YJaCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHUKA KOMaHbl B OOIIUI pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJjaraTb HOBBIE ITPOEKTHI, OLEHHWBATh WJEHU C IO3ULUMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIUYHBIX CHUTYAIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PerynasiTuBHbIe yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO JEATENBHOCTh B 00JACTH (U3UKH M
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHHS pPAacCUETHBIX M KAaYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUS] TMPAKTHUYECKOW paboThl C y4€TOM HMMEIOIUXCS pPEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIITOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHHI;
JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocobcTBOBaTh (OPMUPOBAHUIO U TPOSBICHHUIO OSPYIUIUH B obOmactu  (U3HKH,
MOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:
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JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIJICTh HABBIKAMU MMO3HABATEIHHON peIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMI;

UCTIOJIb30BaTh MPUEMBI peIICKCUH IS OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHIKCHHUIO;

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTATOB ACATECIbHOCTH;

IpUHUMATh ce0sl, TOHMUMAsl CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX Ha OMIMOKH.

B npornecce 1oCTHKEHMS IMUHOCTHBIX Pe3yJbTaTOB OCBOCHUS IIPOrpaMMbl IO (PU3HKe JUIs
YPOBHSI CpEAHEro o0Iero oopa3zoBaHus y OOy4YarOLIMXCSl COBEPIIEHCTBYETCS SYMOLMOHAIbHBIN
MHTEJUICKT, MPEAIOaralonmi cOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOILEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUs pa3BUTHsI COOCTBEHHOM AIMOLMOHAIBHOM cepbl, ObITh YBEpEHHBIM B ce0e€;

CaMOpETyJINPOBAHMS, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMeHHue IIPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TIIOBEICHHUE, CIIOCOOHOCTh aJaNTHPOBAThCA K HSMOLMOHAIBHBIM
U3MEHEHUSM U MPOSABIATH TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAllMM, BKJIIOYAIOUIEW CTPEMIICHME K JOCTHIKEHHUIO LIEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JEUCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh IMOHMMATh SMOLIMOHAIBHOE COCTOSIHHE JPYTHX,
YUUTBIBATh €0 MPU OCYLIECTBICHUU OOILEHHs, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C JIPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSIBIISITH MHTEPEC U pa3pemaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kjacce nmpeaMeTHble pe3yabTaThl Ha 6a30BOM YpOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JESATEIILHOCTH JIIOIEH;

YUUTBHIBaTh TPAaHUIBl NPUMEHEHUS H3Y4YEHHbIX (U3MUECKHUX MOJEeJei: MaTepuanibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, WACANbHBIM Tra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUYHBINA DJIEKTPUYECKHUM 3apsA] IPU PELICHUU
(bU3UYECKUX 3a/a4,

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DIIEKTPOJWHAMUKHU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE [BM)XKEHUE, CBOOOJHOE TMaJieHHe Tell,
JIBIDKCHUE TI0 OKPYXXHOCTH, WHEpUHs, B3auMojeicTBue Ten, auddys3us, OpOoyHOBCKOE
JBUKEHHE, CTPOCHHUE >XKUIKOCTEH M TBEPIABIX TeJ, U3MEHEHHEe O00bEMa Ten NMpU HarpeBaHUU
(oXJaKJIeHUHn ), TEIJIOBOE paBHOBECHE, UCTIApEHHE, KOHCHCALUs, IIJIaBJIeHHEe, KpUCTAIIH3aINs,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE JaBJICHUS ra3a MpPU €ro HarpeBaHWU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipolieccax, IeKTpu3auus Ted,
B3aWMO/ICHCTBUE 3aPSAI0B;
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OIMHCHIBATh MEXAHMYECKOE JIBIDKEHUE, MCTONb3ys (M3MUECKHUE BETUYHMHBI: KOOPAMHATA,
IyTh, MEPEMELIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIA, UMITYJIbC TeJld, KUHETHYECKAs
DHEprus, TMOTCHIMATbHAS JHEPrHs, MeXaHudeckas paboTa, MeXaHWYeCKas MOIIHOCTH, IpU
ONHMCAaHWUU TPABUIBHO TPAKTOBaTh (U3MYECKHUH CMBICI HCIOJb3yeMbIX BEIWYUH, UX
0003HAYCHHS U €IUHUIIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PU3UYCCKYIO BETUYHHY
C APYTMMH BEJIMYMHAMM;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS, HCIIOIb3YS
¢bu3MYeCKue BEIMYMHBI: JIaBICHUE Ta3a, TeMIlepaTypa, CpeaHss KWHETUYeCKas SHEpPTHs
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEAHEKBAJIpaTU4YHAsI CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, Ko3((UIUEHT IMOJIE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEJIS; TIPU OMIMCAaHUH MTPABUJILHO TPAKTOBATh (DU3UYECKUN CMBICIT UCIIOJIb3yEeMbIX BEJTUYHH,
ux OO0O3HAYeHUs W EIUHHUIIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (PU3HUECKYIO
BEJIMYHUHY C JPYTMMH BEJIUYMHAM;

ONUCHIBaTh U3YyUYEHHBIE SJIEKTPUUECKHE CBOWCTBA BELIECTBA U JJIEKTPUUECKHUE SBIICHUS
(mpotiecchl), UCHONB3YS (GU3UYECKUE BEIMYUHBL: AIEKTPUUECKUN 3apsijl, 3JIEKTPUUYECKOoe MoJe,
HanpsHKEHHOCTh  TOJISI, MOTEHLUHMANI, Pa3HOCTh MOTEHUHAJIOB; NPU OMNUCAHUM MPABUIIBLHO
TPaKkTOBaTh (U3MYECKUN CMBICT MCIOJb3yeMbIX BEJIWYUH, WX OOO3HAUYCHUS U EIUHUIIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIMYUHY C IPYTUMH BEIMYMHAMY,

aHAJIM3UPOBaTh (U3UYECKUE TPOIECCHl M SIBICHHS, UCIONB3Yysd (DU3MYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BceMupHoro tsrorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHHUS UMITYJIbCAa, MPUHUHUII CYIIEPIIO3ULIUNA CHII, TIPUHLIUI
paBHOIIPaBUsl WHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEIHEM KUHETHYECKOM HSHEPrUM TEIJIOBOTO JBHXKCHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoM, MEepBbIA 3aKOH TEPMOJAMHAMHKHU, 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CIOBECHYHO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYEeCKOe BhIpaXEHUE U YCIOBUS (TPaHHIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMHCTB;
pas3nuyaTh yCJIOBUs MX 0€3011aCHOTO MCIIOJIH30BAaHUS B IIOBCETHEBHOM JKU3HHU;

BBITIOJIHATh DKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (DU3MYECKUX SIBICHUUW W TPOIIECCOB C
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEeHHUU, Tpu ITOM  (OPMYyIHUPOBATH
npobieMy/3ajady M TUNOTE3y Y4eOHOTO OKCINEPUMEHTa, COOUpaTh YCTaHOBKY U3
MPEIIOKEHHOTO 000PYAOBaHUS, TPOBOUTH OMBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBJISITh TPSIMbIE M KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEJIMYMH, TPH ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO W3MEpPEeHUs U HCMOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MOIPEIIHOCTEN U3MEPEHU;

HCCIEN0OBAaTh 3aBUCHUMOCTH MEXIYy (GU3MYECKUMU BEJIMYMHAMU C HUCIOJIH30BaHUEM
OPSIMBIX U3MEPEHH, MPU OTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJYYEHHOUW 3aBUCUMOCTH (DU3MUECKHUX BEIMYMH B BUJE TAOIMI] U rPpadHKOB, NENaTh BBIBOJbI
10 pe3yibTaTaM HCCIIEI0BAHUS;

coOmo1aTh mpaBwmiia 0E30MAaCHOTO TpyAa TMPU TMPOBEJASCHUU HCCIEAOBAaHUN B paMKax
yu4eOHOrO0 OJKCIEepUMEHTa, Y4eOHO-UCCIENOBATENbCKOW M MPOEKTHOM JeATeIhHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHHS,

pemars pacuy€THBIC 3aJaud C SBHO 3aJaHHOW (U3MYECKOW MOJENBI0, HCIOIb3Ys
dbu3nYecKue 3aKOHBI U TIPUHITUITEI, HA OCHOBE aHAJIM3a YCIOBHUSA 33J1a4d BHIOUPATh (U3HUECKYIO
MOJIeIb, BBIACIATh (PU3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE i €€ pEIICHUs,
MIPOBOAMTH PACUETHI U OLIEHUBATH PEATbHOCTh MOMYYEHHOTO 3HAUEHUS (PU3NYECKOM BETUYHUHBI;

[lokyMeHT co3fiaH B anekTpoHHol copme. Ne 57 ot 28.10.2023. VicnonHutens: Baneesa ®.M. 0 3IEKTPOHHbINA
CtpaHuua 21 u3 30. CtpaHuua cosgana: 28.10.2023 10:02 =¥ TATAPCTAH



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTUYECKU HENPOTHBOPEUMBYIO LIETIOUKY
paccyXKIeHUH C OTIOPOi Ha H3yUECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBICHUS;

UCTOJB30BaTh TPH pEIICHHH Yy4YeOHBIX 3aJad COBPEMEHHbIE HH(POPMALNOHHBIC
TEXHOJIOTHUH JUIsl TOUCKA, CTPYKTYPHUPOBAHUsS, MHTEPIIPETAlMU U TMpeACTaBiIcHUS y4eOHOH u
HAYYHO-TIOMYJISIPHOW HMH()OPMALMU, MOJYYEHHON W3 PA3IMYHbIX HCTOUYHUKOB, KPHUTHUYECKH
aHAJTM3UPOBAThH MOJy4aeMyro HH(pOpMAIHIO;

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUHUCKUX M 3apyOexHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00BSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BAaTh TEOPETHUECKUE 3HAaHWA 1O (U3MKE B TOBCEIAHEBHOW IKHM3HHM IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHUS 3/I0POBbS U COOTIOICHHS] HOPM SKOJIOIMUYECKOT0 MOBECHHUS B OKPYKaIOIIEH Cpefie;

paboTaTh B IPYIIIE C BBHIITOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, IUIAHUPOBATh PaboTy
TPYNIbI, palMOHAIBHO paclpeneiiTh OOS3aHHOCTH M IUIAHUPOBATh  JCATENbHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, aJIEKBATHO OIICHMBATH BKJIAJ KaXXJIOTO U3 yYACTHUKOB TPYIIHI B
peleHne paccMaTpUBaeMoOi IPOOIEMBI.

K xonuy oOyuenus B 11 ki1acce npeIMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE JOKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (GU3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJIOTUH, B MPAKTHYECKON
JEeSTEIbHOCTH JIFOJIEH, 1I€JI0CTHOCTD U €AMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIBl TPUMEHEHHS W3YYCHHBIX (PU3MUYECKMX MOJAEJCH: TOYCUHBIH
JNEKTPUYECKUN 3apsif, JTyd CBETa, TOYEUHBIM HCTOYHMK CBETa, s/IEpHasl MOJENIb aroMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa IPU pelieHnu (PU3NIECKUX 3a/1ay;

pacnio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHITH MX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKHA M KBAaHTOBOHM (DM3MKU: 3JIEKTpUUYECKasi POBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JEWCTBUS TOKa, B3aUMOJEHCTBHE MAarHuUTOB, 3JIEKTPOMArHUTHas
UHAYKIMS, JAEHCTBHE MarHUTHOTO IOJIi Ha TNPOBOJAHMK C TOKOM M JIBWXKYUIMHCS 3apsn,
AIIEKTPOMAarHUTHbIE KOJIEOAHUS M BOJIHBI, IPSMOJIMHENHOE pacIpOCTpaHEHUE CBETA, OTPaKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus | MOJSpU3alMs CBeTa, JAHUCIEpPCHs CBeETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEIYAaTOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaIUOAKTUBHOCTB;

OIMCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (dJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3JIUYHBIX CPel) U IJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCTONB3ys (U3NYECKHE BEIWYMHBI: JJIEKTPUUECKUN 3apsl], CHJIa TOKa, DSJIEKTPUYECKOe
HaNpsDKEHUE, SJIEKTPUUECKOe COMPOTUBIIEHUE, PA3HOCTh OTEHIIMAJIOB, AJIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO MoJist, cujia Amiepa, cuwia JlopeHna, MHIYKTHUBHOCTh
KaTyIIKH, SHEPTHs JIEKTPUYECKOr0 M MAarHUTHOTO MOJIeH, mepuoJl M YacTtoTra KojebaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKHX 3JIEKTPOMArHUTHBIX
KosneOaHui, (oKycHOe pacCTOSHME M ONTHYECKas CWJIa JIMH3bI, NPU ONUCAHUM MPaBHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIUYMH, MX OOO3HAYCHHS W EAMHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMH BeTMUUHAMM;

OINMCHIBATh H3YYEHHBbIE KBAHTOBBIE SBJIECHUS M TPOLECCHl, HCHOJB3yd (U3NUECKUE
BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4YacTOTa CBETa, DHEPTUS U
UMIyNnbCc (OTOHA, TIEPUOJ] TOJIypaclaga, dHEPrus CBS3M aTOMHBIX SIEp, NMPH OIMHCAHUH
NPaBUIBHO TPAKTOBATh (PM3NYECKUN CMBICT HUCHOJIb3YEMbIX BEJIIMYMH, UX O003HAuEHUS U
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€IMHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIMYMHY C APYTHMMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAYEHUE (PU3UUECKON BEITUYMHBI;

aHATM3UPOBaATh (PU3MUYECKHE MPOIECCHl U SBJICHHUS, HCIONB3YS (PU3MUECKUE 3aKOHBI U
npuHUUNbl: 3akoH Owma, 3aKOoHBl [OCIEAOBATEIBHOTO U IAPAUIEIbBHOIO  COEIMHEHMS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHua, 3aKkOH JJEKTPOMArHUTHOW  HMHAYKUWH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUsl CBETA, 3aKOHBl OTPaKEHUs CBETA, 3aKOHBI IIPEIOMIICHUS
cBeTa, ypaBHeHue OWHITeHa a1 (oToddhdexTa, 3aKOH COXpPAHEHHS] DHEPIHH, 3aKOH
COXpPAaHEHHUsI MMIYJbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOrO 3aps/ia, 3aKOH COXPaHEHUsS
MaccoBOI'0 4MCJIa, MOCTyJaaThl bopa, 3aKOH paJMOaKTUBHOIO paclaja, IpU 3TOM pas3jinyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCKOE BBIPAKEHHE M YCIOBUS (TPaHUIBL,
00J1aCTH) TPUMEHUMOCTH;

ONpEIEATh HANPABICHUE BEKTOPAa MHAYKIMM MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuisl Jlopenia;

CTPOUTH U ONUCHIBATH M300paKE€HUE, CO3AaBAEMOE IJIOCKUM 3€pKajioM, TOHKOM JTHH30M;
BBITMOJHATH SKCIEPUMEHTHI M0 MCCIEN0BAHUIO (DU3MUECKUX SIBJICHHUI U MPOIECCOB C
UCTIOJI30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH: TMpH 3TOM  (HOpMYIHpPOBATH
npobnemy/3agady W TUINOTE3y YYeOHOro OKCIIEPHUMEHTa, COOMpaTh YCTaHOBKY U3

MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBO/IBI,

OCYIIECTBIATh MpsSMble U KOCBEHHBIE H3MEpEeHHs] (PU3MYECKHX BEIUYUH, MPH STOM
BBIOMPATh ONTHUMAJBHBI CIIOCOO WM3MEPEHHS W HCIIOJB30BAaTh W3BECTHBIE METOMBI OICHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PHU3UUECKUX BEITUYUH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yAbTaThl MOJIYYECHHOW 3aBUCUMOCTHU
¢u3nyecKux BEJIWYMH B BHUJAE TaOmuLl U TpaduKOB, JAeIaThb BBIBOJABI IO pe3ysibTaTaM
UCCJIEIOBAHUSI;

coOmoaTh MpaBuia O€30MacHOrO Tpyla IpU MPOBEIEHUHM HCCIEIOBAaHUI B pamkax
y4eOHOro 3KCIEepUMEHTa, Y4eOHO-UCCIENOBAaTENbCKOW M IMPOEKTHOM JAESITEIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOTo 000PYAOBAHMUS;

pemiaTb pacu€THblEe 3aJaud C SBHO 3aJaHHON (HU3MUECKOM MOJENbl0, HCHOIb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a7auydl BHIOMpATh (PU3NYECKYIO
MOJieb, BBIICNATh (U3NYECKUE BEIMYMHBI U (OPMYJIbl, HEOOXOAMMBIE i1 €€ pEelIeHHUs,
IIPOBOAMTH Pacu€Thl U OLIEHUBATh PEATbHOCTD MOJYYEHHOIO 3HaAUYEHUS! (PU3NUECKON BETUUYHHBI;

pelarbs KayeCTBEHHBIE 3aJauyM: BBICTPAWBATH JIOTUYECKH HENPOTHUBOPEUMBYIO LETIOUKY
paccyKIeHUH ¢ OMOPOi Ha U3yUEeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

HCIOJIb30BaTh MpPH pEIIeHWH Y4YeOHBIX 3a/Jad COBpPEMEHHbIe HH(GOpPMalMOHHbIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYpUpPOBaHUS, MHTEPIPETAllMU U TMPEACTaBICHUS y4yeOHOH M
HAYYHO-TIOMYJISIPHOH HMH(OPMAILIUU, MOJYYEHHOM W3 pPAa3JIMUYHbIX HCTOYHUKOB, KPHUTHUYECKH
aHaAJTM3UPOBATh MOJyYyaeMyro HH(pOpMaIHIo;

OOBSACHATH MPUHLUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyaTh
yCIIOBUS UX 0€30MacHOr0 UCIOIb30BaHUS B TOBCETHEBHOM JKU3HU;

MPUBOAUTH MPUMEPHI BKJIA/Aa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BsICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B pA3BUTHE TEXHUKU M TEXHOJIOTHII;

HCIIOJIb30BaTh TEOPETHYECKHE 3HaHWs MO (U3MKE B TIOBCEIHEBHOM JKHU3HM U
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOpPaMH U TEXHUYECKUMU YCTPOUCTBAMU, IS
COXpaHEHHMsI 3J0POBbs M COOTIOIEHUS] HOPM 3KOJOIMYECKOT0 TIOBEACHHUS B OKpYXKaroleil cpene;
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paboTaTh B IpyIIe C BHIIOIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, IJIAHUPOBATh PAbOTY
TPYMNIbl, palMOHAIBHO paclpeneniaTh OO0S3aHHOCTH M IUIAHUPOBATh  JEATENbHOCTh B
HECTAaHJAPTHBIX CUTYyalMSAX, aJ€KBATHO OLICHMBATh BKJIAJ Ka)XKIOI'O M3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoil MpoOIIEMBI.
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3.1 4 1 https://m.edsoo.ru/7f41c9
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Hroro no pazgeny 4
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[loKyMeHT co3faH|B aﬁ&?B&We. Ne 57 o1 28.10.2023. UcnonHutens: Baneesa ®.M. Ic 0 3IEKTPOHHbIA
Crpanunua 27 n3 30. CtpaHuua cospana: 28.10.2023 10:02 =¥ TATAPCTAH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
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