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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOM Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIHIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Pusznka» B o0pa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoir  ®Denepanuw,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeTeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBsi3eH (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOEGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalmpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e conepkanue yueOHoro npeamera «dusnkay 1o rogamMm oOydeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAUYeCTBE yU4eOHOro
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHEH, Ouosiorueit, gusnueckoil reorpadueil u acrpoHomueil. Mcmnonp3oBaHre U aKTHBHOE
OpUMEeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBAMU U JIpyrux. M3yuenue Gu3nMKku BHOCUT OCHOBHOI BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
NPUMEHATh HAyYHbIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca (pu3ukH 17151 yPOBHS CpelHEro o0IIero oopa3oBaHust OJI0XKEH psijl HIeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEll MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peamuzanysi IpeAnoyiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHuuanta GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npenmnoyaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sxonocusayuu peann3yercs MOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKAeHUs Tpo0IeM palnoHAIBLHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHus
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usuueckoil Teopuu, poinu (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPaHUIAX MPUMEHUMOCTH TEOPHil, JIJIsl OMHUCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aluy SKCIIEPUMEHTAILHON JeATeNbHOCTH oOyuaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUECHHUYECKUX NPAKTUYECKUX paboT. BeieneHune B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH O0pa30BaTeIbHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUTaHUPOBaHUSI U OcHaleHus kabuneta gusuku. [Ipu aTom
oOecrieunBaeTcs OBIAJCHHE OOYYAIOUIMMUCS YMEHHUSMHU IPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yAENseTCS PELICHUI0 pacu€THBIX M KaueCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL PacYETHBIX 33a]1a4 MPUOPUTETOM SIBISIOTCS 334U C SIBHO 3aJJaHHON (PU3UYECKON MOJEINbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasJelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3ienoB. s KayeCTBEHHBIX 3a7ad MPHOPUTETOM
SBJISIIOTCSL 3aJaHMs Ha OOBSICHEHUE IMpOTeKaHWs (U3NYECKUX SIBICHUM U MpPOLECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAETH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecrieyeHHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (U3UKH Ha YPOBHE CpPEIHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(GU3HKH T0JIKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 00OPYIOBAHUE ISl BHIOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpaniioHHOE 000py/I0OBaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPUHITAIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH W OOECIEUMBACT TMOCTAHOBKY TEPEUNCIICHHBIX B MPOrpaMMe TI0
¢u3uKe KIIOYEBBIX JEMOHCTPALUH ISl MCCIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOLECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B pacy€ére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMU TIEISIMU W3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS:

e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HayyHOMY H3yYEHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;



pa3BUTHE TPEACTABICHUH O HAydyHOM METOJe TMO3HaHUs U  (OPMUPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeNbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JocTimwkeHnne 3THUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 337ad B IpoIecce

U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

NpPHOOpPETEHUE CUCTEMBI 3HAHUK 00 OOIMX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (DU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHS
(GU3MYECKUX SBICHUM B TPUPOJC U JJIs TNPUHATHS NPAKTHYCCKUX PEIICHUN B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3nuecKon
MOJICNIbIO, 3a/lay, TMOPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue (PU3UUECKOU
MO/IeJIY, aJIeKBaTHOW YCIIOBHSIM 3a]1a4H;

MOHMMaHUE (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOSTEIHLHOTO TUTAHUPOBAHUSI U TIPOBEACHUS (PU3NUECKHUX
DKCIIEPUMEHTOB, aHallM3a W  HUHTephnpeTanuu  uHpoOpManuu,  OmpeAeseHUus
JIOCTOBEPHOCTH IOJIYyYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeSITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiacce — 68 yacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb JElaeT BHIOOp MpOBEACHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTENH 00yJaromuXcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3n4ecKux sBIEHUN M mpoueccoB. Hayunele runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYECKOro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpelmHSsI CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMENICHUS MaTEPUATHbHOM TOYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe naBwxeHue. J[[BukeHHe MaTepUalbHOW TOYKM 1O OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIGHMS ~ MEXAY  OYTSIMH,  NOPONMIACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. HEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHHUU TENa B KUAKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyeHre aOCONIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasMmepbl MoseKkyn. KoiaumdecTBo BelecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpelHed KHHETHYECKONW 3HEpruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpencTaBieHe U30IMPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUIKEHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTU MEKTY ITapaMeTpaMu COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS sHEprus 0lHOATOMHOTO
uJeanbHOro rasa. Bujsl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KoanyecTBo TEMIOTHI PpU TEIIoNepeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B IpUpo/Ie.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeryIoBeIX MammmuHax. KoaddumnueHT monesnoro nedictBus terioBo Mamuubl. [{ukn Kapho u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHudyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JATyHHOU TpyOke myTém
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXa. HachlleHHbIH nap. YenpHas TemioTa napooopa3oBaHMsL.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumanus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre nmpu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

Bzaumoneiicteue 3apsmoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKud  3apsia.
Onektpruueckoe mnoine. Hampsxk€HHOCTh anexkTpudeckoro mnons. [lpuHimun cynepno3uuuu
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM ToJ1€. J{M3IeKTpruiecKasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka Lenu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsA CHJIA M BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHHUKA TOKA. 3akOoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J€KTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JUccoanus. DIEKTPOIIN3.

OneKkTpruueckuil Tok B ra3zax. CaMoCTOSITENbHBIM 1 HECAMOCTOATEIbHBINA pa3psaa. MomHuUS.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHS B 10 Kiacce OCYHIECTBISETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3Myeckas BeIWYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOCKIHWU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TETUIONIEPEIAuH, TEIJIOBOE PABHOBECHE), SJICKTPUUICCKHE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TOYUYEHHsI COBPEMEHHBIX MAaTE€PHUaIoOB, B TOM YHCIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop maruuTHOM MHAYKUMH. [IpUHIMI Cyneprio3uMM MarHUTHBIX I1OJIed. JIMHUU MarHUTHOM
uHayKuuu. KapTuHa aMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

MaruauTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTWHa JNWHHMNA MHAYKIMH MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBieHME DIIEKTpOMAarHUTHOW MHAYKUUHU. [lOTOK BeKTOpa MarHMTHOM HHIYKLUU.
DNEeKTpOABMKYIIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMXKYIIAas CUia WHAYKIMU B IPOBOJHUKE,
JBIKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM II0JIE.

IIpaBumno Jlenna.

NHAyKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHUJIa CAMOMHTYKIUH.



DHeprusi MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHuTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KONEOAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
konebanus. Ilepwon, dacrora, ammnutyna u  (asa konebanuil. IlpyXMHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
Kole0aTeIbHOM KOHType. AHAIOTHUS MEXIy MEXaHHYECKUMHU H  JIIEKTPOMArHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HJEaJbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUe KojeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHMs.

[lepemennbIit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUIECCKOW SHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudueckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
TeHEpaTop NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojeOaTeTbHONU CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHYeCKUi
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE B0JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
VIBTPa3BYKOBas JIMaTHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauoONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmonenue oTpaykeHus 1 MpeIoMIIEHUs MEXaHUYECKUX BOJTH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, nudpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKycHOE paccTosiHUE U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. HuTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOJIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKa, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTudeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHEepruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHUYECKOE IEVCTBUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

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

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopuens omnbita Pesepdopna.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbIX CleKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTh  CTPOEHMS  sA1pa. OtkpbiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

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

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

SAnepubiii peaktop. TepMosiaepHbliii cuHTe3. [IpoGneMbl M TEpCHNEKTHUBBI  SAEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHIaMeHTalbHbIe B3auMoieiicTBUS. EquHCTBO pu3nueckoit KapTUHBI MUpa.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CY€TurK MOHU3UPYIOIINX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YacTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3bI, INIAHETH, HX BUIMNMOE ABHKCHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEMEHHBbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pas6eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJIa30M C MCIOIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku u acTpOHOMHUH B HIKOHOMHYECKOH, TEXHOJIOTMYECKOW, COIMAIBHOM U
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MeCTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUPa B 00IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpUUECKHE (YHKIIUHU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU TI0JI00US TPEYTOIBHUKOB, OTPe/IeNIeHHE TUIOIIAIH TIIOCKUX (puryp u o0péma te.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTeNbHBIC IBUKEHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MEXaHU3MBbI 00pa30BaHUs KPUCTAJUTMUECKOU PEIIETKH, CIIEKTPaIbHbIN aHaAIIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUM.



Texnonozus: TAHANA DJIEKTpOIEpenad, T€HEpaToOp MEPEMEHHOIO TOKA, JIEKTPOABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «@Pusmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yNIbTaThl OCBOCHHS y4eOHOTO mpeamera «Du3uKa» TOJHKHBI OTpa)xarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3ULKEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM DPOCCHHMCKOro  OOILEeCTBa,
pacimmpeHue KU3HEHHOTO OIBITa M ONbITa JIEATEIFHOCTH B MPOLIECCE PeaTn3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIEeCTBa;

NPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKAX U JEeMOKPATUYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

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

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHUSM POCCHMCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CSATEILHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOSCHUE YCTOMUNUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIOYask 3CTETUKY HAYYHOTO TBOPUECTBA, MIPUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K PA3IUYHbIM cdepaM Npo(ecCHOHANbHON JEeATEIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHME COBEpILIAaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC IIIaHBI,



TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMUIO B 00JacTH (PU3MKHM Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICMCTBHI B OKPYKAIOLIEH CpPEAE Ha OCHOBE 3HAHMS
L[eJI€N YCTOMYMBOIO PAa3BUTHS YEIIOBEYECTBA;

pacliupeHre OIbITa JIEATEIbHOCTH HKOJIOIMYECKON HampaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IpOIecce M3YYeHUs (pU3UKU
OCYIIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEICIIATH LENH AeSTEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCCMaTPUBAEMBIX (DU3MUECKUX SBICHUSX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIINXCS MaTEPUAITBHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OILICHUBATh PUCKH MOCTIEICTBUH NeSTETLHOCTH,

KOOPAWHUPOBATh W BBIIOJHATE Pa0OTy B YCIOBUSX pPEaJbHOTO, BHPTYAJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBaTebcKue IeiiCTBUS:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMH TOHSATHSIMH W METOJaMH (U3NIECKOMH
HaAYyKH;

BJIaJICTh HAaBBIKAMU y4eOHO-MCCIIEIOBATENBCKOM U MPOEKTHOM NIeATENIbHOCTH B 00JacTh
(Gu3MKH, CIOCOOHOCTBHIO W TOTOBHOCTHIO K CAMOCTOSITETFHOMY TIOMCKY METO/IOB PEIICHHS 3a1a4
(bU3NIECKOTO CoepKaHus, TPUMEHEHHIO Pa3INIHBIX METOAO0B TTO3HAHUS;

BJIAJCTh BHUJAMH JEATEIBHOCTU MO TOJYyYEHHIO HOBOTO 3HAHMs, €ro WHTEpIpeTaluy,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JIMYHBIX YUEOHBIX CHUTYallMsX, B TOM YHCIE MpH
CO31aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M WM aKTyaJIM3WpOBATh 3aJady, BBIIBUTATH
TUMOTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl Ul J0Ka3aTelbCTBA CBOUX YTBEPXKICHMIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUIeHHS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHOU AEATEIHHOCTH, B
TOM YHUCJIE TIPH U3yYCHUH (PU3UKY;



JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCcTei;

BBIIBUTaTh HOBBIE MJIEH, IPeJIaraTb OPUTHHAJIBHBIE IOAXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JONYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Paborta ¢ unopmanmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(DOpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOUHUKOB
pa3sHbIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBJISATh IIOMCK, aHAJIW3, CUCTEMATHU3ALMI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM IIPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 33aJad C COOJIIOJICHHMEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PECypcocOepekeHusl, IPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COJACPKAaHUS B pa3UYHBIX (opMmarax ¢ y4EToM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuu, BBIOMpas ONTUMANIbHYIO  (GOpMYy
IIPEJICTaBICHNS U BU3YyaIU3aL1u.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIIAThH OOILIEHHE HA YpOKax (pU3MKH U BO BHEYPOUHOH /1€ TENBbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHIAUBUAYAIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHMW30BBIBaTH M KOOPIWHUPOBATH
JIEUCTBHSI O €€ JOCTHKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PacHpelesaTbh pONIM C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOMH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JIESITEIIBHOCTh B 00JacTH (DU3UKH |
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUsS] PAacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHUS] TMPAKTUYeCKOoW paboThl € Y4ETOM UMEIOMIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPENOYTEHU;
JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuIMpsATh paMKH Y4eOHOTO IIPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHU;



JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYIULUUMHA B 00JacTH (U3MKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICITUTENBHBIX MTPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETbh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAIHU3E PE3YJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B npotiecce AO0CTHXEHUSI TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MTPOTrPAMMBI IO (hU3UKE AJIs
YPOBHSI CpeIHEro 0o0mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, MPEANOoaraloniuii cOpMHUPOBAHHOCTS!

CaMOCO3HaHUsl, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupoBaHus, BKITIOYAFOTIIETO CaMOKOHTPOJIb, yMeHHue pPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHHIO IeTd U yCIexy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS M3 CBOMX BO3MOKHOCTEH;

OMITATUH, BKIIOYAIOMEH CHOCOOHOCTh TMOHMMATh SMOIIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOUICHUS C IPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSIBIISITh MHTEPEC U Pa3peIIaTh KOH(DIMKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kJjiacce mpeaMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTtb C(HOPMHUPOBAHHOCTH y OO YUAIOIIUXCS YMEHHI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMHUPOBAHHH COBPEMEHHOU
HAyYHOUW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B MPAKTHUECKOMN
JESTEIIbHOCTH JIIOJIEH;

VUUTHIBATh TPAHUIBI NMPUMEHEHHUS HW3YYCHHBIX (PU3NYCCKUX MOJCNeH: MaTepHaibHas
TOYKA, WHEPIUAIbHAS CHCTeMa OTCYETa, a0COJIOTHO TBEPIOE TENO, WACaTbHBIA ra3, MOICIH
CTPOEHHS Ta30B, XUJIKOCTEH M TBEPABIX TN, TOUCYHBIH IIEKTPUUECCKHUH 3aps] MpPU PEIICHUU
buznyeckux 3a1ad;

pacno3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPUU CTPOCHHUSI BEIIECTBA M AJICKTPOJMHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIIKEHHE, CBOOOJHOE TAaJCHUE Tell,
IBUKCHHE 10 OKPY)KHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOE



JIBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE O00BEMa TENn MpPHU HarpeBaHUU
(oXJIaXIeHUHN ), TEIJIOBOE PAaBHOBECHUE, UCIIAPCHHE, KOHICHCAIUS, IUIABJICHHIE, KPUCTAJUTH3AIIHS,
KHUIICHUE, BIAKHOCTH BO3J/lyXa, TMOBBIIICHUE JABJICHUS ra3a NMPHU €ro HArpEeBaHUU B 3aKPHITOM
coCyJle, CBs3b MEXIYy IapaMeTpaMH COCTOSHHS Ta3a B H3OMpOIEccaxX, dSJICKTPU3AIMS Tel,
B3aUMOJICHCTBHUE 3aPsI0B;

OTHCHIBATh MEXAHMYECKOE JIBIKCHUE, UCTONB3Ys (DM3MYECKHE BEIUYHHBI: KOOPIUHATA,
yTh, TIEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUjla, UMITYJIbC Tella, KHHETHYeCKas
SHEprus, MOTCHI[MAIbHAS SHEPTHs, MEXaHWYecKas paboTa, MEXaHWMYECKas MOIIHOCTh; IpHU
OTNMCAaHWUU TPABWIBHO TPAKTOBaTh (U3MYECKHUH CMBICT HCIOJIb3YEMbIX BEJIWYWH, WX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh HW3YYEHHBIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
dusznueckue BEJIMYMHBI: JaBIIEHHUE Tas3a, TemIepaTypa, CpedHss KUHETHYecKas JHeprus
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CPEIHEKBaIpaTUYHAs CKOPOCTh MOJICKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPECHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT IMOJIe3HOrO JEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOIb3YEMbIX BEIUYHH,
uX O00O03HAYeHHWS U EIOUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JNaHHYIO (PU3NYECKYIO
BCJIMYMHY C APYTHUMH BEITUIHHAM;

OINHCHIBATh M3YYCHHBIC SJICKTPHUUYCCKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBIICHUS
(mpotiecchl), UCHONB3YS (PU3NYECKUE BEIUYUHBL: AJICKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOoe MoIe,
HanpsHKEHHOCTh  TMOJIS, IMOTEHIMA, Pa3HOCTh IOTCHIIMAIOB, IPU ONHMCAHWM IPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIMHHIIG;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIHUMHY C APYTHUMH BEIMIMHAMH,

aHAIM3UPOBATh (U3WYECKUE TPOIECCHl M SBICHUS, UCHONB3Ys (U3NYECKUE 3aKOHBI U
MPUHIMILL: 3aKOH BcemMupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, IIPUHITUT CYTIEPITO3UIINN CHJI, TIPUHITATT
PaBHOTIPABHUS WHEPIHATHHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHYCCKYIO TEOPUIO CTPOCHHS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CpEIHEH KWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBHXKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
JIEKTPUIECKOTO 3apsja, 3akoH KyloHa, MpW 3TOM pa3iudarh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIOIH30BAHUS B MIOBCEIHEBHOM KU3HU;

BBITIOJHATE JKCIIEPUMEHTBI 110 HWCCIICJOBAHHIO (DH3UYECKUX SBJICHUH W TIPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYITHpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECCTBIIATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HU3MYCCKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMAIBHBIA CIIOCOO W3MEpPEHWS W HCIOJb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (PU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BaHUEM
NPSIMBIX  U3MEPCHH, TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTYYCHHOW 3aBUCHUMOCTH (DM3HUYECKUX BEIUYMH B BUAC TaOIUIl M TPadUKOB, JENaTh BHIBOIBI
M0 pe3yJbTaTaM HCCIIET0BAHUS;



coOnroAarh mpaBuiaa Oe30macHOro TpyAa MPU MPOBEACHUM HCCIEOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JAEATENIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THbIE 3a/laddl C SIBHO 3a/laHHOM (U3UYECKOM MOJENbl0, HCIONb3Ys
buznyeckue 3aKOHbI U MIPUHLIMIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/layd BHIOUpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEATILHOCTH MOJyYCHHOTO 3HaUCHHsI (PU3MYECKON BEIIMYHHBI,

peliaTe KayeCcTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKHU HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXJIeHUM ¢ OMOPOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJy4aeMyro HH(OpMaLINIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHHUA 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 6€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHNS HOPM IKOJIOTUYECKOTO MIOBEIEHUS B OKPYKaIOILEH Cpele;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3ITUYHBIX COIUATBHBIX POJIEH, MIIAHUPOBATh padboTy
TPYONbl, palOHaJIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIKBaTHO OIIEHMBATh BKJIAJl KaXXJIOrO U3 YYACTHUKOB I'PYMIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAPTHUHBI MHMPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JEeSTEIbHOCTH JIFOJIeH, IEI0CTHOCTD U €AMHCTBO (PU3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
NIEKTPUYECKUI 3apsifl, Jyd CBETAa, TOUYEYHBI HCTOYHUK CBETA, SJEpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'O Si/Jpa MIPH pelIeHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (IIPOLIECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JAEWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM U JBWXKYILIUICS 3apdn,
AIIEKTPOMarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, audpakiuus W TOJIApU3aLUs CBETa, JAHUCIEPCUsl CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOrO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PallOaKTUBHOCTD;

ONKCHIBaTh M3y4YEHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MarHUTHBIE, ONTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBJIECHUS (IIPOIIECCHI),
UCTIONB3Yys (U3UYECKHUE BEIUYMHBL: DJIEKTPUUYECKHH 3apsii, cuja TOKa, DJIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHINANIOB, 3JIEKTPOIBUXKYIIAS CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuina Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MEepHOA W 4YacToTa KosieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U cujla TOKa B IPOIECCe TAPMOHUYECKUX AIIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, NpPU ONMUCAHUHM MPABUIBHO



TPaKTOBaTh (PU3WYECKUI CMBICI HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUECHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYUHAMU;

ONHKCBHIBATH M3YYCHHBIC KBAHTOBBIC SBJICHUS U TPOLECCHl, HCHOIB3YysA (PHU3UUIECKUE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyabC (OTOHA, MEpPHOJ] TMoJypacmajia, SHEPrus CBSI3W AaTOMHBIX SJep, MPU ONHUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJNb3YEMbIX BEIWYHMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO M  IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHe OWHmTeHHa 11 ¢GoTodddekra, 3aKOH COXPAHEHUsS SHEPruu, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXpPAHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IpU 3TOM pa3inyaTh
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BbIPAKEHHE W YCIOBHS (IPAaHUIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEEIATh HaIlpaBJICHWE BEKTOpPA MHIYKLIUU MArHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHl 10 HCCIEIOBAHHIO (PU3NYECKUX SBICHUN M MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHWil: mpu 3ToM  (HOpMyIHpOBaTh
npoOneMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEJIWYHMH, INPH ITOM
BbIOMpaTh ONTUMANbHBII CIOCOO M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBaTh Pe3yibTaThl MOJYyYEHHON 3aBHCHMOCTH
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M Trpa@uKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
UCCJIEJIOBAHUS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH IMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Yy4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJIb3Ys
¢u3nueckre 3aKOHbI M MIPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 33a7audl BEIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEITHUNHBI,

pemaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHU! ¢ OOpOoi Ha 3y4EHHBbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiIeHUs] ydeOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, IOJYYEHHONH W3 Pa3IWYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMylo HH(POPMALIUIO;

OOBSICHATH IPUHIHUIIBI ICHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCMHOIb30BaHUS B TIOBCETHEBHOM KU3HU;



MPUBOJIUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOeXHBIX YU4EHBIX-(DU3HKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuu ¢ MPUOOPAMH U TEXHUYECKUMU YCTPOMCTBAMH, AJIs
COXPaHEHHUS 3/10pPOBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIei cpeje;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMSIX, aJ€KBaTHO OLIEHHMBATh BKJIAJ KAXKJIOTO U3 YYACTHUKOB IPYIIIBI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

4.1 DNeKTpocTaTuKa

49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B
' PasIMYHBIX Cpeaax

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

10

12

22

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Htoro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KIIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
B Tema YpoKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
n/n Bceero U3YYeHUS
padoThbI padoTbI pecypcbl
®usuka — Hayka O PUpOE.
1 Hayunslie MCT(}),;I(I)I HOEHfHIiI 1 bubmorexa [JOK
05.09.2023  https://m.edsoo.ru/ff0c32e2

OKPY’KaloIIero MUpa
Poab u mecTo pusuku B

5 (hopMUPOBaHHHM COBPEMEHHOMU 1 bubnnoreka [JOK
HAY4YHOU KapTHHBI MHUpa, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOICH
MexaHn4ecKoe IBHKCHHE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
nekenus. [lepemernenue, 12.09.2023 @ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBIKCHUE 13.09.2023 = https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOIMHENHOE 1 bubnnoreka [JOK
JIBHDKCHUE 19.09.2023  https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe mageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MaIEHUS 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUKEHUE.

v JIBr>keHMEe MaTepUaIbHOM TOUKH IO 1 bubmuorexa [JOK
okpy>kHocTH. Tect o Teme "Bupl 26.09.2023  https://m.edsoo.ru/ffOc3ada
IBIKEHUSA"

8 [IpuHUIKI OTHOCUTENBHOCTH 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
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lanunes. MuepuuanbHbIe CHCTEMBI 27.09.2023  https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akoH HproToHa
Macca Tena. Cuna. [Ipunuun
9 CYTNEPIIO3ULINH CHIL BpToij)ﬁ 3aKOH Bu6mnorexa LIOK
. 03.10.2023  https://m.edsoo.ru/ffOc3be8
HreroTona nist MaTepuanbHOM TOUKU

10 Tpetuii 3akon Herotona nst bu6mmoreka [IOK
MaTepHaIbHBIX TOUEK 04.10.2023 = https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUPHOTO TAroreHus. Cuna

11 TSDKECTH. He;l)OBa;I KOCMHYECKast bubmmorexa LIOK

10.10.2023 = https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 11.10.2023 = https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduument

13 TpeHusi. Cuiia COpoOTUBIIEHUS TIPU bubnnorexa [HOK
JIBUKEHUU TEJIA B KUAIKOCTHA WU 17.10.2023  https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpaliaTelibHOE
JBUKEHHE a0COTIOTHO TBEPAOTO

14 tena. MomeHnT cwiibl. [1nedo cuisl. bu6mmorexa [IOK
YcioBust paBHOBECHS TBEPIOTO 18.10.2023  https://m.edsoo.ru/ffOc41a6
tena. Tect mo Teme "3akoHBI
Hprorona. Cumsr"

NMnynsc MmaTepralbHONM TOYKH,

15 CHUCTEMbI MaTEPUATbHBIX TOUEK. bubnmuotexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 24.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE IBUKEHUE

16 PaGoTta 1 MOIIHOCTH CHJIBL. bu6nmoreka [JOK
Kunernueckas sHeprus 25.10.2023  https://m.edsoo.ru/ff0c4502
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MaTepuaabHOW TOUKH. Teopema 00
MU3MCHCHUH KHHETHYECKON SHEPrHH

17

IToTrenumanpHas SHEPTHUsL.
[ToTenumanpHas SHEPIUs yIpyro
neGopMUPOBaHHON TPY>KUHBI.
[ToreHmanpHas 3Heprus Teina
BOJIN3H IOBEPXHOCTHU 3eMIIU

07.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBL. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
H3MEHEHHEM MEXaHHYeCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpAaHEHHUS MEXaHUYECKOU SHEPTUU

08.11.2023

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

19

Jlaboparopras pabora
«HccnenoBanue cBsizu pabOTHI CHITBI
C UI3MEHEHUEM MEXaHUYECKOMN
SHEPIrUM Tejla Ha IpUMeEpe
PacCTSKEHUS PE3UHOBOTO XKTYTa».
Tect o Teme "3akoHbI cOXpaHEHUS"

14.11.2023

20

Kontponbnas paboTa mo teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpAHEHHUs B MEXAHUKE

15.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Auddysus

21.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep ABUKECHUS U
B3aUMOJIECHCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,

22.11.2023



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

KUJIKOCTEN U TBEPBIX TEIl

23

24

Macca mosnekyn. KonnyectBo
Bemtectra. [locTostHHas ABoraapo

TenmoBoe paBHOBECHUCE.

Temmnepatypa u e€ uamMepeHue.
[lIxana temnepatyp Llenbcus

28.11.2023

29.11.2023

25

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

05.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas TeMIepaTypa Kak Mepa
CpeHEW KUHETUYECKON YJHEPTUU
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kianeipona

06.12.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH JlanbToHa. ['a30BbIe 3aKOHBI

JlaGopatopHnas pabora
«MccnenoBanue 3aBUCUMOCTH
MEXy napaMeTpaMH COCTOSTHHS
pa3pexeHHOTo ra3a

W3onporeccs! B U1€aJIbHOM Ira3e U
uX rpauyeckoe rnpecTaBIeHHe.
KonrtponbHas pabora no teme
"MonexymsipHas Gpusuka'

12.12.2023

13.12.2023

19.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHECHUS.
KomnmnuaecTBo TemnoTel u paboTa.
BuyTpeHHss sHeprus
OJIHOATOMHOTO HJICaJIbHOr'O Ta3a

20.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
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31

Bunel rerionepenaun

bubmuorexa [JOK

26.12.2023  https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIII0EMKOCTD BEIIECTBA.

39 KonunyecTBo TemioTs! npu bubmumoreka [IOK
Terionepeaave. AauadaTHbIin 27.12.2023 = https://m.edsoo.ru/ffOc5c36
rporecc

33 [TepBblii 3aKOH TEPMOAMHAMUKHI U bubmuorexa [JOK
ero NpUMEHEHHE K H30IpoLeccam 09.01.2024  https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs nporieccoB B

34 anp(I))I[e. Bropoit IB)aI];IOH bubmorexa LIOK

10.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKU

35 [Tpunun nevicreus u KT/ bu6mmoreka [IOK
TETJIOBOM MAITHHBI 16.01.2024  https://m.edsoo.ru/ffOc600a

36 [ukn Kapno u ero KIT 17.01.2024

37 DKonornyeckre npoodaemMbl
TEIJI09HEPTETUKU 23.01.2024

38 O60o0maromuii ypok «OCHOBBI bubnuoteka [JOK
TEPMOTTHAMHKI 24.01.2024  https://m.edsoo.ru/ff0c6938

39 KonTponbhas padbota no teme bubnnoreka [JOK
«OCHOBBI TEPMOJAMHAMHUKINY 30.01.2024  https://m.edsoo.ru/ff0c6a50

40 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubnuoreka [IOK
Vcnapenue u KumneHue 31.01.2024  https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS M OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/1yXxa. HachlleHHbIH bubmorexa HOK
ap 06.02.2024  https://m.edsoo.ru/ff0c64d8

42 TBépnoe Teno. Kpucrammueckue u bubnnorexa [JOK
amop(HbIe Tesia. AHH30TPOIHUS 07.02.2024 = https://m.edsoo.ru/ff0c65f0
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CBOWCTB KpHUCTAILIOB. Kuakue
Kkpuctajuibl. COBpeMEHHbIE
Marepuabl

[nnaBnenue n KpUCTAUIU3ALIMSL.

bubmuoreka [JOK

4 .
3 Y ACIBHAA TEIUIOTA [IAB/CHHS 13.02.2024  https://m.edsoo.ru/ff0c6708
Cybnumarust
44 YpaBHeHME TEIUIOBOrO Oajlanca bubmorexa HOK
BHCHHUC TCII BOT" H
p . 14.02.2024  https://m.edsoo.ru/ff0c6820
o | oo . S
AL A p 20.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsJI0B
o | o
YHPOBOA ' 21.02.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs JICKTPUICCKOTO 3apsiaa
g | o
y ’ p 27.02.2024  https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
48 nosist. [IpuHImn cynepno3unuu bubnnoreka [JOK
AJIEKTPUUYECKUX TOJIeH. JInHuM 28.02.2024 = https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
o | oo
oI, [ OTCRIIE, TRSHOE 05.03.2024  https://m.edsoo.ru/ffoc6f00
IIOTCHIINAJIOB
" [TpOBOAHMKY U TUIIEKTPUKH B BuGmiorexa LIOK
STCKTPOCTATHICCKOM HOTC. 06.03.2024  https://m.eds00.ru/ff0c7018
JlysnexkTpudeckast MPOHUIIAEMOCTh
51 OnektpoémkocTh. Konnencarop bubnmuotexa [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

12.03.2024

https://m.edsoo.ru/ff0c7126

52

53

OneKTpOEMKOCTb IIIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOr0 KOHJIEHCAaTopa

JlabGopaTopHas padora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

13.03.2024

19.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
anmnapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMiIeHHe AIEKTPOIPUOOPOB

20.03.2024

55

KonTponbhas padota no teme
«Qnekrpocraruka’

02.04.2024

56

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akon Oma Jist
y4yacTka Lenu

03.04.2024

57

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
poBOAHUKOB. JIabopaTtopHas
pabota «3ydyeHue cmemanHoro
COCJTUHEHUS PE3UCTOPOBY

0.5

09.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

58

59

PaboTa u MomHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenma

3akoH OMa 11t MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.

0.5

10.04.2024

16.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Kopotkoe 3aMbIkanue.
JlabGopaTopHas pabota «3mepenue
OJIC ucTOYHMKA TOKA U €TO
BHYTPEHHETO COIPOTHUBICHUS

DnEeKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAJJIOB. 3aBUCUMOCTD

60 COTPOTHUBJICHUS METAJIJIOB OT 17.04.2024
Temreparypbl. CBEpXIpOBOIUMOCTh

61 DNEeKTPUUYECKHUI TOK B BaKyyMe.

CBoiiCcTBa JIEKTPOHHBIX MTYYKOB 23.04.2024
[TomynpoBOIHUKH, HX COOCTBEHHASI

62 Y TIPUMECHAs TIPOBOMMOCTb. bubnnoreka [JOK
CaoiicTBa p—N-niepexoa. 24.04.2024 = https://m.edsoo.ru/ffOc84ae
[TosrympoBOTHUKOBEIE IPUOOPHI
DNEeKTPUUECKUN TOK B pacTBOpax U

63 pacrmiiaBax 3JIeKTPOJIUTOB. bubnunorexa [JOK
DNEeKTpOTUTHYECKAs TUCCOIHAITHS. 07.05.2024  https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTPUUECKU TOK B ra3ax.

64 CamocCTOSITeTbHBIN U bubmuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psill. 08.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue mprudopsl 1

65 YCTPOMCTBA U UX MPAKTUYECKOE bubnmoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU 14.05.2024  https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH

66 O6o0maromuii ypok bubnmuotexa [JOK
«DQIEeKTPOIMHAMUKAY 15.05.2024  https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

KonrponsHas pabora o Teme

67 «IToCTOSIHHBIN AJIEKTPUYECKHUI TOK. 1 Bu6mmorexa LIOK
21.05.2024  https://m.edsoo.ru/ff0c8a8a
Toku B pa3nuuHBIX cpenax»
68 PezepBHblit ypok. O6o0maromnmii 1 bubmumoreka [IOK
ypok o Temam 10 kiacca 22.05.2024  https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MATHUTHI U UX
B3auMo/iecTBUE. MarHUTHOE MOJIE. bubmuoreka [JOK

1 . 1
BekTop MarHUTHOM MHITYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWU
MarsuTHoO€e 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoelicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHnas padora «M3yueHue

3 MaFHII/:THOf")O noiﬂ KaTymKI/Iy: 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MArHUTHOTO TIOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccneqoBanue necTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsHKEHHYIO 1 bubmuorexa [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMarHUTHASE WHYKIIHSL.

6 [ToTOK BekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapages

JlaGopaTtopHnast pabora
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIIeHUE
camounaykuuu. IJC
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETU
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
WHTYKITS

KonrtponbHas pabora no reme
«MaraurtHoe 1oe.
DJeKTPOMAarHUTHAS HHIYKIIUS

CBo06oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
IIpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

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



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

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHUS B HJI€ATEHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B HICAJIbHOM
K0JIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chb86

17

[IepeMeHHBIH TOK.

CuHycouaIbHbII IepEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEEe
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpanrcdopmarop. [IponssoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA EPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3oBanus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM
KU3HU
MexaHu4eckre BOJIHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gKOpPOCTBppaCHpOCTpa];){erIH u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuiMHA BOJIHBL. [lomepeunslie u
TIPOJIOJIBHBIC BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIeKTpPOMarHUTHBIC BOJIHBI, HX
23 CBOfIC'lI‘)Ba u ckopoctb. [llkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBI paTHOCBSI3U U
24 teneBuaeHus. Pazsurue cpeacts
cBs3u. Pagnonokamnus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubnuotexa [JOK
ToveuHslit ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBera. 3aKOHbI
27 oré)ameHHz cera. [loctpoenue bubmmorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paXXeHHi B MJIOCKOM 3epKaje
28 [Tpenomnenue ceera. [lomHOE bubmmoreka [IOK



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

BHYTPEHHEE OTpaKeHUE.
[IpenenbHbIN yroJ MoJaIHOTO
BHYTPEHHET0 OTPaXKeHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

JlaboparopHas pabota «3mepenue
IIO0Ka3aTelsl IPEJIOMIIEHUS CTEKIIa

JIunzel. [TocTpoenune n3o0pakeHuit
B JIuH3e. DOpMyJia TOHKOM JIMH3BI.
YBennueHue JuH3bI

JlaGopaTtopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucnepcus ceeta. CIIOXKHBIN COCTaB
6enoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa

33

Wurepdepennus creta. Judpaxmus
cBeta. [ludpaxnuonnas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPOHUCTBA
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cnennaibHON TEOPUU
OTHOCHUTEIILHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJINHBI

DHeprusi 1 UMITYJIbC
pensTUBUCTCKOM yacTulbl. CBS3b

bubmuorexa [JOK

38
MaccChl C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
K o (0] .
3 Ocoss cremnamoit reopin Butmorexa LOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyia [1nanka. bubnuorexa [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
0]
o | e,
’ T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | meopam Sy
. ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» poroaddexra
13| Tiotoncan, Romrwenos nchiorne biGmnorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpocTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboToreMeHT, POTONaTUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « 9JI€MEHTEI bubmuorexa [JOK
KBAHTOBOM OIITHKH https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. OIBITE BuGmorexa LIOK
46 Pezepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynars! bopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u noriomnieHue GOToHOB
IIPY [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SJHEPrUU Ha Apyrou. Buusl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

50

51

52

53

54

BoaHoBEIE cBOMCTBA yacTHIl. BOJIHEI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3ITYyYCHUS

CsoiicTBa anbda-, 6era-, ramma-
u3nydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacrnajn. ['amMmma-u3inyyeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. S nepHbii
peaxtop. [Ipobnemsl, IepCeKTUBHI,
DKOJIOTMYECKHUE ACTIEKTHI SIIEPHOU
SHEPreTUKHU

SHCMGHTapHLIC YaCTHUIIBI. OTKpBITI/IC
MMO3UTpPOHA. Metoapl HaGJIIO)IeHI/IH u

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrieli cron
«DyHnaMeHTaIbHbIE
B3auMoercTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

Bun 38é3nnoro He6a. Co3sesnus,
SIPKHUE 3BE3IbI, IJIAHETHI, KX
BuauMoe aBrkenne. CoaHeyHas
cucreMa

56

Connue. CoaHedHass aKTUBHOCTb.
Wcrounuk snepruu ConHua u 3BE3]1

57

3BE31bI, NX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABJICHHSI O TIPOUCXOXKICHUU H
spororuu ComHIa U 3BE37

58

Mineunsiii [1yte — Hama
lNanakTtuka. [Tonoxxenue n
nexenre CoiHia B [NamakTuke.
lNamakTuku. YEpHBIE ABIPHI B s11pax
raJIakKTUK

59

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

60

61

Hepemennsie mpoGiembl
aCTPOHOMMH

KonTtponbHas pabota «1eMeHTHI




ACTPOHOMMH U aCTPOPUIUKI»

62

O6o06matromuii ypok. Pons ¢huzuku
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeTbHOCTH
YyeJaoBeKa

63

64

65

66

67

O6o06maromuii ypok. Poibs 1 mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
(bu3HYECKOM TeopuHr B
(hOpMUPOBAHHUH TIPEIICTABICHHIA O
¢du3nvecKoil KapTHHE MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEJCTABICHUIN O IPUPOJE
PesepBHBIi ypok. MarHuTHOE 1oJIe.
DNEeKTpOMarHuTHas HHIAYKIHS

Pe3epBHbiil ypok. Ontuka. OCHOBBI
CIIELIMATIbHON TEOPUH
OTHOCUTEIILHOCTH

68

Pesepnsrii ypok. KBantoBas (uszuka.

DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.51., byxoBueB b.b., Corckuii H.H. nmox pemakiueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3maatenbeTBo «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






MUWHUCTEPCTBO MPOCBEIMIEHUS POCCUIICKON ®EJIEPAIINN
MunucrepcTBo o0pazoBanus Upkyrckoit 001acTi

MKY "Komurer no oopazosanno MO "3anapunckuii paiion"

MBOY Tpounkas COILI
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TlosicHUTEIBLHASA 3aIMCKA

[Tporpamma mo ¢u3uke 6a30BOT0 YpOBHS Ha YPOBHE CpEAHET0 00IIero oopazoBanus papaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yibTaraM
OCBOCHHSI OCHOBHOW 00pa3oBaTenbHON mporpammsl, npeactaBieHHbIXx B PI'OC COO, a takxe ¢ yuétoM (enepanbHoil paboueil mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIMY TIpernojiaBanus ydeOHoro mnpenMera «@Dus3mka» B 00pa3zoBaTelbHBIX oOpraHu3anusx Poccuiickoit ®deneparyiu, peaau3yroNIMX OCHOBHBIE
00pa3oBaTeNbHbIC MPOTPAMMBI.

Pabouass nporpamma mo ¢usuke st 11 kimaccoB pa3paboTaHa Ha OCHOBE TpPeOOBaHMH K IUIAHHPYEMBIM peE3yJIbTaTaM OCBOCHHS OCHOBHOM
obmeodpaszoBarenpHOU porpaMmmbl MBOY Tpournikas COLL, peanu3syromert @I'OC Ha ypoBHE cpeHEero oomero 0opa3oBaHusl.

Mecro yueOHoro npenmera «dusnkay B yaeOHOM IUIaHEe — 00s13aTeNIbHAS YacTh.

Y pOBEHB MMOATOTOBKH YJaIIUXCs — 0A30BBIN.

Conepxanue mporpamMmbl 1Mo (HU3UKE HampaBiIeHO Ha (HOpMHUpOBaHHE €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa oOywarommxcs 10-11 kmaccoB mpu
o0y4yeHHMH ux pu3nke Ha 6a30BOM YpOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. IIporpamma o ¢usuke coorsercrByet TpedoBanusiMm ®I'OC COO
K IJIAHUPYEMBIM JIMYHOCTHBIM, ITPEIMETHBIM M METAIIPEIMETHBIM pe3yJbTaTaM 00y4eHHUs, a TAKKe YUUThIBAET HEOOXOJUMOCTh pealn3alui MEXIIPEIMETHBIX
CBsi3ell ()M3MKH C €CTEeCTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Hell onpenensroTcs OCHOBHBIC LENW W3Y4eHUs (M3MKH Ha YPOBHE CpEeIHEro oOmiero
00pa3oBaHMsl, IUTAHUPYEMBIE PE3yIbTaThl OCBOSHUS Kypca (M3UKU: JTMYHOCTHBIE, METAIpEeIMETHBIE, TPEIMETHBIE (Ha 6a30BOM ypOBHE).

ITporpamma 1o (pu3MKe BKIIOYAET:

e IIJIaHUpPYEMbIE PE3YyJIbTaThl OCBOEHUS Kypca GU3UKHU Ha 0a30BOM YpOBHE, B TOM UHCJIE NMPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00yUEHUs;

e cojnepkanue yueoHoro npeamera «dusukay mo rogam o0ydeHusI.

du3nka Kak Hayka 0 HanboJsee oOLIMX 3aKOHaX MPUPO/IbI, BBICTYIAs B KaUYeCTBE yUeOHOT0 MpeaAMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIN BKIIaJ B CUCTEMY
3HaHU# 00 okpyxaromeM mupe. IIkonpHbINH Kypc (PU3MKH — CUCTEMOOOPA3YIOIIUI JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOIbKY (PU3NYECKHE
3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUN, M3ydyaeMbIX XMMHEH, Ouonoruen, ¢puznyeckoil reorpadueir u acrponomueil. Vcnonb3oBaHue U akTUBHOE
IpUMEHEHHE (PU3MUECKUX 3HAHUN ONpeeNseT XapakTep M pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTUH B c(epe 3HEepreTHKH, TPaHCIOpPTa, OCBOEHHUS KOCMOcCa,
MOJTy4eHHs] HOBBIX MaTEpHalIOB C 33aJaHHBIMM CBOMCTBaMU M JApYyrux. M3zyueHue (pU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBAHNE YMEHUI IPUMEHTh HayYHbIH METO/I ITO3HAHUS ITPH BHIMOJIHEHUN MU Y4EOHBIX UCCIEIOBAHUH.

B ocHOBYy kypca Qu3uMKH ISl YpOBHSI CpeHEero oOiiero oOpa3oBaHHs IMOJOXKEH psAA WIeH, KOTOpble MOXKHO paccMaTpuUBaTh KaK MPUHIUIBI €ro
ITOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBJISIETCS IOTHYECKU 3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCeX pas3/ieioB (PU3MKH, BKIIOYAET KaK
BOINPOCHI KJIACCUYECKON, TaK U COBPEMEHHOM (DPU3HKH.

Hoes cenepanuszayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (U3MKH 00benuHEH BOKPYr (usmueckux Tteopuil. Beaymmm B Kypce sBisercs
(dbopMHpOBaHHE MTPEICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.



Hoes cymanumapusayuu. EE€ peanuzanus npeanoiaraeT UCHoIb30BaHNE T'YMaHUTAPHOTO NMOTEHIMaNa PU3NIECKOM HAYKH, OCMBICIICHUE CBSA3H Pa3BUTHUS
¢bu3uKu ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMU U 3KOJIOIMUYECKUMHU MPOOIIEMaMH.

Hoes npuknaonoti nanpasnennocmu. Kypc Gu3nku npeanosaraeT 3HaKOMCTBO C IIUPOKMM KPYTOM TEXHMYECKHX U TEXHOJOTMYECKHUX HMPUIIOKEHUN
M3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs NOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEPKaHMs, MOCBALIEHHBIX 3KOJOTMYECKUM IpoliieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKM U TEXHOJIOTMH, a TakkKe OO0CYXIeHHMs NpoOJieM palMOHAJIBHOIO IMPUPOIONOIB30BaHUS U IKOJIOTHYECKOM
0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca GU3UKU Ha YPOBHE CpeTHEro o0miero oopa3zoBaHus SABISIOTCS GU3HUecKue Teopuu (popMupoBaHme MpeacTaBICHUNA O
CTPYKTYyp€ NOCTPOCHHUs (U3NYECKOH Teopuu, poiru (yHIAMEHTAJIbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX IPEJICTABICHUSAX O HPUPOAE, TpaHHUIaX
IPUMEHUMOCTH TEOPH, 1151 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IPOLIECCOB).

CuCTeMHO-IESITETPHOCTHBIM TMMOAX0J B Kypce (U3MKH peanu3yeTcsl MPEeXIe BCEro 3a CU€T OpraHu3alld AKCIEPUMEHTAIBHON eSTeTbHOCTH
oOyuaromuxcs. J{ns 6a30Boro ypoBHsI Kypca (PH3HKH — 3TO HCIIOJIB30BAaHHE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPHUMEHTOB U JIAOOPAaTOPHBIX
paboT, KOTOpbIe B IporpamMme 1o (pu3nuke 00beIMHEHbI B OOLIMI CIMCOK YUEHHYECKUX MPaKTUUECKUX padoT. BrijeneHne B yka3aHHOM nepeyHe J1a00opaTOpHbBIX
paloT, MPOBOAMMBIX ISl KOHTPOJS U OLEHKH, OCYLIECTBISETCS yYaCTHHKaMH 00pa3oBaTelIbHOIO Ipolecca MCXOJsS U3 OCOOEHHOCTEH IUIAHUPOBAHUS U
ocHamieHusi kabuHera Qusuku. Ilpm sToM obecreunBaeTcs OBIaJeHHE OOYYAIOIIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIEIOBAHHS
3aBUCUMOCTEH (PU3MUYECKUX BEIIMYMH U IIOCTAHOBKY OIBITOB 110 MIPOBEPKE MPEATIOKEHHBIX THITOTE3.

Bosblioe BHUMaHKE yJeseTcsl PeLIeHUI0 PacuE€THBIX M KaueCTBEHHBIX 3ajad. [Ipu 3ToM Ui pacu€THBIX 3a]lau MPUOPUTETOM SIBIISIOTCS 33/1a4M C SBHO
3aJJaHHOI (PM3UYECKOI MOENbI0, TO3BOJISIOIINE TPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zjiesia Kypca, Tak U MHTEr pUpys 3HaHUS
U3 pa3HbIX pazfenoB. JlJig KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIFOTCS 3aJaHusl Ha OOBSCHEHHE NpPOTeKaHUs (U3MUECKUX SIBJICHUH M TPOIECCOB B
OKpY>Karolle *KU3HU, Tpedyrolre BbI0opa GU3NYECKON MOETH ISl CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu @I'OC COO k MaTepHalbHO-TEXHUYECKOMY OOECIIedeHHI0 yuyeOHOro mporecca 0a30Bblii ypoBeHb Kypca (pU3MKHM Ha
YPOBHE cpelHero olmiero oOpa3oBaHUs JIOJKEH M3Y4aThCs B YCIOBHUSX NPEAMETHOro kaOumHeTa (pU3MKM WIM B YCIOBUSX MHTEIPUPOBAHHOTO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAyYHOro IuKJa. B xabuHere (u3MKM JOKHO OBITH HEOOXOAMMOE J1JabopaTopHOE 00OpyNOBaHUE ISl BHIIOJHEHHS YKA3aHHBIX B
nporpaMMe 1o (pu3nKe yYeHMYECKUX MPAaKTUUECKUX padoT U IEMOHCTPALIMOHHOE 000pYy/I0BaHHE.

JleMOHCTpallMoOHHOEe 00O0pyZOBaHUE (OPMHUPYETCSs B COOTBETCTBHM C MPUHIMIIOM MHHHUMAJIBHOM JOCTaTOYHOCTH U OOECIEeYMBAET IOCTaHOBKY
NEPEUYNCICHHBIX B MporpaMMe IO (U3MKe KIIOYEBbIX JEMOHCTPAlMil Ui MCCIEJOBAHUS M3Y4YaeMBbIX SBICHHM M MPOIECCOB, AMIHUPHUECKUX H
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHH.

JlaboparopHoe o0opyoBaHUE AJIs YYEHUUECKUX MPAKTHUYECKUX paboT GopMupyeTcs B BUJE TEMAaTHUYECKUX KOMIUIEKTOB U 0OECIeYrBaeTCsl B pacyére
OJTHOTO KOMILJIEKTa Ha JBYX oOydaromuxcs. TeMaTHuecKHe KOMIUIEKTHI JabOpaTOPHOrO OOOpYAOBaHHS OJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
HCTOJIb30BAHNH aHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BUJI€ LHU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HUS (PU3UKHU B 0011eM 00pa30BaHUU SBISIOTCS:



dbopMupOBaHHE HWHTEpeca M CTPEMIICHHUS OOYYAIOIIMXCS K HAYYHOMY H3YyYEHUIO MPHPOJBI, Pa3BUTHE MX HWHTEIUIEKTYyadbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/I€ MO3HAHUS U (POPMHUPOBAHUE HCCIEIOBATEIHCKOIO OTHOLICHHUS K OKPYXKAIOIINUM SIBJICHUSM;
(dbopMHUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK PE3ylIbTaTa U3Y4E€HUSI OCHOB CTPOCHHUS MaTepHH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;
(dbopMupoBaHHE YMEHUI OOBACHATH SBJICHUS C UCIIOJIb30BaHUEM (DM3MUECKUX 3HAaHUHN M HAYUHBIX JOKa3aTEJIbCTB;

(dbopMupOBaHUE MTPEICTABICHUI O posid (PU3UKH JUISl PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHUH.

JlocTkeHHe JTUX IeNield 00eCreunBaeTCsl PEIICHUEM CIICAYIONMX 3a/ad B Ipolecce M3yueHHs Kypca (U3UMKHM Ha YPOBHE CpeaHEro oO0Iiero
o0Opa3oBaHMs:

npuOOpeTeHNne CHCTEMBl 3HAaHUM 00 00mUX (PU3MYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHsX, BKIIOYAs MEXaHUKY, MOJIEKYJSPHYIO (HU3HUKY,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPHU3UKH;

(dbopMHpOBaHHE YMEHUH TPUMEHITH TEOPETHYECKHE 3HAHUS U OOBSACHEHHS (PU3MUYECKUX SBICHHHA B MPHUPOJAE W JJISI NPUHATHS TMPAKTHUECKUX
pelLlIeHNl B IOBCEIHEBHOM JKU3HY;

OCBOCHHE CIIOCOOOB PEIICHMs Pa3IMYHBIX 337ad C SBHO 33JaHHON ()M3MYECKON MOJIENbI0, 3a/1a4, MOAPa3yMEBaIONINX CaMOCTOSATEIBHOE CO3JaHHe
¢bu3nyeckoil Moseny, aleKBaTHOM yCIOBUAM 3a1auy;

MOHUMaHUE (PU3UYECKUX OCHOB M MPHUHIUIIOB JEHCTBHS TEXHHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHX IPOILECCOB, UX BIMSHUS Ha OKPY)KAIOILIYIO
cpeay;

OBJIAJICHUE METOJIaMH CaMOCTOSITEIFHOTO TUTAHUPOBAHMS M MPOBENCHHUS (DU3MUECKUX SKCIEPUMEHTOB, aHAIHM3a M MHTEPIpETalnyd WHPOpPMAINH,
OIIpeJIeJIEHUs IOCTOBEPHOCTH MOIYYE€HHOI'O PE3yJIbTaTa;

CO3JIaHM€ YCIOBUHN JJIS pa3BUTHUSI YMEHUH IPOEKTHO-MCCIEI0BATENbCKON, TBOPUYECKOH 1€ATEIIEHOCTH.

Ha uzyuenue ¢pusuku (6a30Bblil ypoBeHb) Ha YpOBHE CpeHero oouiero oopaszosanus orBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca B HeJllelno), B
11 kiacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipennaraemelii B mporpamMme 1o (U3MKe NepeyeHb JaOOpaTOpHBIX M MPAKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYUTENb JAENaeT BBIOOP
MPOBE/ICHUS J1TAOOPAaTOPHBIX PadOT M OMBITOB € YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEH 00ydaroIXCs.

Ili1anupyemble pe3yJibTaThl 0CBOCHUS Kypca (PU3UKHU
11 kaacce

JINYHOCTHBIE Pe3yJIbTAThI:

TOTOBHOCTb U CIIOCOOHOCTH K CAMOPA3BUTHIO U CaMO0OOPa30BaHUIO, K OCOZHAHHOMY BBIOOPY M MIOCTPOSHUIO AalbHEHIIICH WHANBUAYAIbHON
TpaeKTOpuHu oOpa3oBaHUs Ha 0a3e OPUEHTUPOBKHU B MUpeE Tpodeccuii u mpodecCHOHATBHBIX TPEANOYTEHUH, C YIETOM YCTOMYHUBBIX
[03HABATEJIbHBIX UHTEPECOB;

C(I)OpMI/IpOBaHHOCTB OTBCTCTBCHHOI'O OTHOHICHUA K YYCHUIO; YBAXKUTCIIBHOI'O OTHOILICHUS K TPYAY,



® chOpMUPOBAHHOCTH LIETOCTHOTO MHUPOBO33PEHHUS;
® TOTOBHOCTH M CIIOCOOHOCTH BECTH JAMAJIOT C IPYTUMH JIFOJIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS;
® [pUHATHE U peanu3alys LIEHHOCTeH 310poBOro 1 0e3onacHoro odpasa ku3HHU, OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHUE K
COOCTBEHHOMY (PM3UUECKOMY M MICHXOJIOTUIECKOMY 370POBBIO;
® HenpusATHE BPEIHBIX NPUBBIYEK: KYPEHUs, yIOTPEOJICHUS aIKOr0Jis, HAPKOTHUKOB;
Jluunocmuvie pezynomamul 8 cghepe omuowenuti ooyuarowuxcs k Poccuu xax k Pooune (Omeuecmay):
—  poccuiicKas UACHTHYHOCTh, CIOCOOHOCTH K OCO3HAHUIO POCCUHCKON HICHTHYHOCTH B MOJIUKYITYPHOM COIIMYME, YYBCTBO MPUIACTHOCTH K
UCTOPUKO-KYIBTYPHOU OOITHOCTH POCCUICKOTO Hapoia U cyapbe Poccuu, maTproTi3M, TOTOBHOCTH K CITy>keHHI0 OTE4eCTBY, €ro 3aIluTe;
—  YBaXXEHHE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH nepen PoanHoi, ropaocTu 3a cBoi Kpal, cBoro Poauny;
— (opMUpOBaHHE YBaXXEHUS K PyCCKOMY SI3bIKY KaK TOCYJapCTBEHHOMY s3bIKYy Poccuiickoit denepanuu;
Jluunocmmuvie pe3ynvmamol 6 cghepe OMHOUEHUL 00YUAIOWUXCS K 3AKOHY, 20CYOapCma) U K epaicOancKomy oouecmasy:

—  TPaKAaHCTBEHHOCTb, TPAKJAHCKAs MO3UIHMI AKTUBHOTO ¥ OTBETCTBEHHOTO YWJICHA POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHUTYIIHOHHBIE
npaBa ¥ 003aHHOCTH, YBA)XKAIOLETO 3aKOH U MPaBONOPSAA0K, OCO3HAHHO IPUHUMAIOIIEr0 TPaAULMOHHbIE HAlIMOHAJIBHBIE U 00I1eYeIOBEYECKUE
TYMaHUCTUYECKHUE U JIEMOKPAaTUYECKHE LIEHHOCTH, TOTOBOI'O K Yy4aCTHIO B OOILIECTBEHHON KU3HU;

— INpU3HAHHME HEOTYY)KJAeMOCTH OCHOBHBIX IIPAaB U CBOOOJ YesloBeKa, KOTOPbIE MPUHAIEKAT KaXI0MY OT POKACHHUS, TOTOBHOCTh K OCYLIECTBICHUIO
COOCTBEHHBIX MpaB 1 cBO00] 6€3 HapylleH!s MpaB U CBOOO]I APYIHX JIUL, FOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE IIPaBa U CBOOO/IbI YETIOBEKA U
rpaXkIaHUHA COTJIACHO OOIIETPU3HAHHBIM IIPUHIMIIAM U HOpMaM MEXyHAapOIHOT 0 1paBa u B cooTBeTcTBUM ¢ KoHcTuTynueit Poccuiickoit ®enepanum,
[IpaBOBas U MOJIMTHYECKAs] TPAMOTHOCTb;

—  MHPOBO33PEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH, OCO3HAHUE CBOETO MECTA B IMOJIUKYJIbTYPHOM MHUPE;

—  HMHTEPUOPHU3aLUs LICHHOCTEN AEMOKPATUU U COLUAIBLHON COJIMAAPHOCTH, TOTOBHOCTD K JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLICHUH B IPYIIIE WIH
COLIMAIBHOW OpraHU3alVy;

— TOTOBHOCTH OOYYAIOIIUXCSl K KOHCTPYKTUBHOMY YYaCTUIO B IPUHSATUHU PEIICHHH, 3aTParuBaroOIINX UX IIpaBa U HHTEPECH], B TOM YHUCJIE B
pa3auuHbIX (hopMax OOIIEeCTBEHHOW caMOOpTraHU3aliK, CAMOYIIPaBIEHUS, O0IIECTBEHHO 3HAUUMOM 1€ TETHbHOCTH;
—  TOTOBHOCTH O0YYaIOIIUXCSI TPOTUBOCTOSATH UCOJIOTHH SKCTPEMHU3Ma, HAIlMOHAIN3Ma, KCeHO(DOOUH; KOPPYIIIUU; TUCKPUMHUHAIIMN TIO COLUATIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHATBHBIM MPU3HAKAM U JIPYTUM HETaTHBHBIM COLIMAIbHBIM SIBIICHUSM.
Jluunocmmuvie pe3ynbmamol 6 cghepe OMHOUEHUL 0OYUAIOWUXCS C OKPYIHCAIOWUMU THOObMU.

—  HPaBCTBCHHOC CO3HAHUEC U NMOBCACHNEC HAa OCHOBC YCBOCHUA O6I.[I€‘-I€J'IOB€‘-I€CI(I/IX HCHHOCTCﬁ, TOJICPAHTHOTO CO3HAHUSA U ITOBCACHUSA B
MMOJIMKYJIBTYPHOM MHPE, TOTOBHOCTU U CITOCOOHOCTH BECTH Auajor ¢ ApyruMu JrOAbMHA, JOCTUTATh B HEM B3aNMOIIOHUMAaHUWA, HAXOAUTh O6HII/IC e 1
COTPYAHUYATD AJId UX DOCTHIKCHUS,

— NPUHATUC TYMAHHUCTUYCCKUX I.[GHHOCTGIZ, OCO3HAHHOEC, YBAXXHUTCIILHOC U 2106p0)I(eJ'I3TeJ'H)HOC OTHOIICHHE K APYIrOMYy YCJIOBEKY, €TI0 MHCHHUIO,
MHPOBO33PCHUIO,

—  CIOCOOHOCTB K COIICPCIKUBAHUIO U (I)OpMI/IpOBaHI/Ie MMO3UTUBHOI'O OTHOLICHUS K JIFOJAAM, B TOM YUCJIC K JIMIAM C OrPaHUYCHHBIMU BO3MOXKXHOCTAMU



3/I0pOBbsI ¥ MHBAJIU1aM; O€pEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K (PU3NUECKOMY H IICUXOJIOTUYECKOMY 37I0POBBIO JAPYTHX JIIOJIEH, YMEHUE
OKa3bIBaTh IIEPBYIO [IOMOIIb;

—  (opMHpOBaHUE BHIPAKCHHOH B ITOBEICHUH HPABCTBEHHOH ITO3UIINH, B TOM YHCIIE€ CIIOCOOHOCTH K CO3HATEILHOMY BBIOOPY 100pa, HPABCTBEHHOTO
CO3HAHUS M MOBEJICHHS Ha OCHOBE YCBOCHMS OOIIEYEIOBEUECKUX [IEHHOCTEH M HDABCTBEHHBIX UYBCTB;

—  pa3BUTHE KOMIIETCHUUH COTPYIHNYECTBA CO CBEPCTHUKAMU, B3POCIBIMU B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOI, yueOHO-
UCCJIEIOBATEIbCKOM, IPOEKTHON U IPYTrUX BUJIAX JEATEIbHOCTH.
Jluunocmuvie pe3ynomamol 6 cghepe OMHOULEHUL 0OYUAIOWUXCA K OKPYHCAIOWEMY MUDY, HCUBOL NPUPOOE, XYOOHCECMBEHHOU KYIbmype:

—  MHPOBO33PEHHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKH, 3HAYMMOCTH HAYKH, TOTOBHOCTb K HAYYHO- TEXHUYECKOMY
TBOPYECTBY, BJIaJI€HHE JOCTOBEPHOI MH(OpMaIel 0 NEePEAOBbIX JOCTUKEHUAX U OTKPBITUSAX MUPOBON M OTEUECTBEHHOW HaYKHU, 3aMHTEPECOBAHHOCTD B
HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

— OKOJIOTHYECKas KYJIbTYypa, 6epe>I<Hoe OTHOIICHUA K pO,I[HOﬁ 3EMJIC, ITPUPOJHBIM 6orarcrBaM Poccun u MHUpa; IOHUMAaHUEC BIINAHUA COITHAJIbHO-
OKOHOMHUYCCKHUX ITPOLECCCOB Ha COCTOSHUC HpPIpOI[HOﬁ n COHH&HLHOﬁ CpC€abl, OTBETCTBECHHOCTL 3a COCTOAHUEC NPUPOAHBIX PECYPCOB; YMCHU U HABBIKA
PAa3yMHOI'O IMIPUPOAOIIOJIB30BaHMA, HCTCPIIMMOC OTHOLMICHUC K I[GI?ICTBPISIM, IMPHUHOCAIINM BpPC 9KOJIOTUH, HpI/IO6peTeHI/I€ OIIbITa BKOHOFO-HaHpaBHCHHOﬁ
JACATCIIbHOCTH,

—  DCTETUYECKOE OTHOILIEHHE K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00YCTPOICTBY COOCTBEHHOTO ObITA.
Jluunocmuvie pezynomamol 6 cghepe omuoulenus 00yyawuxcs Kk mpyoy, 8 cghepe coyuanbHO-I3KOHOMUYECKUX OMHOULEHUU:

—  yBa)X€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlIMTE CBOEH COOCTBEHHOCTH;
—  OCO3HaHHBIN BBHIOOp OyayIel MpoPeccuu Kak MyTh U CIIOCO0 peann3aiui COOCTBEHHBIX KU3HEHHBIX TIJIAHOB;

— TOTOBHOCTBb O6y‘laIOH.IHXCH K TpYI[OBOﬁ HpO(I)CCCHOHaHBHOﬁ ACATCIIbBHOCTHU KaK K BO3MOKHOCTH Y1aCTUS B PCIICHUU JIMYHBIX, O6H_ICCTBCHHBIX,
TOCyHdapCTBCHHBIX, 06IJ_[CH8.I_II/IOH3.J'ILHHX HpO6H€M;

—  TOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIIOJAM TPYAa, TPYAOBBIM JTOCTHKEHUSM, 100pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE
OTHOLLIEHHE K Pa3HbIM BUJIaM TPYIOBOM AEATECIBHOCTH;

— TOTOBHOCTbB K CaMOO6CJIy}KI/IBaHI/IIO, BKJIrO4as 06yquI/Ie U BBIIIOJTHCHUEC JOMAIIIHHUX 00513aHHOCTEH.

MeTanpe)IMeTm,le pe3yJbTaThbl:

[Ipu usyyenun yueGHOro npeamera o0ydaronuecs: yCoOBEpIIEHCTBYIOT IPUOOPETEHHBIE HA IEPBOM YPOBHE HABBIKM pabOThl ¢ MHGOpMaIMel U MOMOJIHAT UX.
OnHu cMOryT paboTaTh C TEKCTaMH, IPEOOPa30BbIBATh U HHTEPIPETUPOBATH COJIEPKALIYIOCS B HUX HH(POPMAIUIO, B TOM YHCIIE:

®  CHUCTeMaTU3UPOBATh, COTMIOCTABIIATH, aHATU3UPOBATh, 0000IIATh U HHTEPIPETUPOBATH HHPOPMALINIO, COAEPIKAIILYIOCS B TOTOBBIX
MH(POPMALIMOHHBIX 00BEKTaX;

®  BBIJIENATH INIABHYIO U U30BITOUHYIO MH(POPMAIUIO, BBIMOIHATH CMBICIIOBOE CBEPThIBAHHUE BbIIEJICHHBIX (PaKTOB, MBICIIEH; TPECTABIST
uH(pOpMallMI0 B CXKaTOW clioBecHOW ¢opMme (B BUJIE IJaHa WIM TE3MCOB) UM B HarJIsHO-CUMBOJIMYECKOW (popme (B Buae TaOIHIL,
rpaM4ecKrux CXeM U Auarpamm, KapT HOHATUI — KOHIENTYaJbHBIX JHAarpaMM, OIIOPHBIX KOHCIIEKTOB);



® 3AMO0JIHATH U JOIOJHSTH TaGJII/ILIBI, CXCMbI, JUarpaMmsbl, TCKCThI.
O6yqafoumec51 HpI/IO6peTYT OIIBIT HpOGKTHOfI ACATCIIBHOCTH, Pa30BbIOT CITOCOOHOCTE K IMOUCKY HECKOJIbKNX BapHUAaHTOB peH.IeHPIﬁ, K IIOUCKY HCCTAHIAPTHBIX

pEelIeHUi, TOUCKY U OCYIECTBICHHUIO Hau0oJiee MPUEMIIEMOT0 PEIlICHUSI.

MertanpeameTHble pe3yibTaThl OCBOCHHS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMBbl MPEACTABIEHBI TPEMsI TPYIIIaMU YHUBEPCAIBHBIX YUeOHBIX
nevicteuii (Y'Y ]l)- perynsaTuBHbIe, MO3HABATEIbHBIC, KOMMYHHKATHBHBIC.

Pezynamuenvie YY/[

1. VYmeHue caMoCTOATENBEHO ONpPEENATh eI 00y4eHHs, CTABUTh U (OPMYIUPOBATh HOBBIC 33/1a4d B yueOe W MO3HABATEIBLHON JeATEIbHOCTH,
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHON JEATEILHOCTH. BHINYCKHUK HAYYHUTCS:

® aHATM3UPOBAThH CYIIECTBYIOIINE U IUIAHUPOBATh OyaylIue o0pa3oBaTelbHbIE PE3YIIbTATHI;

® 1IeHTU(UIUPOBATH COOCTBEHHBIE TPOOIIEMBI U ONPEIEIIATH TJIaBHYIO TPOOIIeMY;

® BBIIBUTATh BEPCUU pelIeHUs MpoOaembl, GOPMYyIUPOBATH THIOTE3bI, IPEABOCXHUILATH KOHEUHBIH pe3ylbTaT;

® CTaBWTH IIEJIb JICATEIHLHOCTH Ha OCHOBE OMPECIICHHON MPOOIEMBI U CYIIECTBYIOIINX BO3MOKHOCTEH;

® (opmynupoBaTh yueOHbIE 33]]a41 KaK IIard JOCTHXKEHUS TTOCTABJICHHOMN IENIN IS TEIbHOCTH;
BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYYNTHCS

® 000CHOBEIBATh LECJICBBIC OPUCHTHUPLLI U MIPUOPUTETHI CChIJIKAMUA Ha ICHHOCTH, YKa3bIBasAd U 00OCHOBBIBas JIOTUYCCKYIO IMMOCJICIOBATCIBHOCTD
araros.

2. YMeHHne caMOCTOSATEIBHO IJIaHUPOBATh IYTHU HOCTHUIKCHUA ueneﬁ, B TOM YHCIC aJIBTCPHATUBHBIC, OCO3HAHHO BBI6I/IpaTB HanOoJee
3(1)(1)CKTI/IBHBIC CITOCOOBI peuiCHuAd y‘{e6HLIX M IO3HaBaTCJIbHBIX 3a/1a4. BblﬂyCKHI/IK HAY4YMTCs.

® ormpenensaTh He00X0AUMBbIE IeHCTBUE(s]) B COOTBETCTBUHU € Y4EOHOH U MMO3HABAaTENbHON 3ajauell U COCTABIISITh AJITOPUTM UX BBIITOJIHEHUS;
® 00O0CHOBBIBaTh U OCYIIECTBIIATH BEIOOP Hanbosee 3pPeKTUBHBIX CLIOCOOOB pellIeHUs] Y4eOHbIX 1 IT03HABaTENbHbIX 3a/1a4;

o OHpeI[eJ'IHTL/ HaxoauThb, B TOM qucie U3  MPECIIIOKCHHBIX BApHUAHTOB, yCJI0BUs JJIsA BBITIOJTHCHU A yqe6H0171 151
MO3HaBaTeIbHOM 3aJa4u,

® BBICTPAMBATH KU3HCHHLIC IJIAHBI HA KPATKOCPOYHOC 6yz[ymee (SaHBHHTB HEJICBBIC OPUCHTUPBI, CTABUTH aICKBATHBLIC UM 3a/1a4d U IIpejiaraTb
ﬂeﬁCTBHH, YKa3biBadg U 000CHOBBIBAs JIOTUYCCKYIO ITOCIICAOBATCIIbBHOCTD HlaPOB);

® BBRIOMPATH U3 MPEATOKEHHBIX BAPHAHTOB M CAMOCTOSTEIHHO UCKATh CPEICTBA/PECYPCHI IS pEIICHUS 3a]a91/ TOCTHKEHUS
LIENIN;

BpInyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCH

® COCTaBJIATH IJIaH pelIeHusl MpoOsIeMbl (BBITOJIHEHUS TPOEKTa, IPOBEACHUS HCCIIET0BaHuUA);

® OIIPCACIIATH NOTCHIHUAIBHBIC 3aTPYAHCHUS IPH PCIICHUNA yqe6H0171 1 IIO3HABaTEIbHON 3a/1a4i U HaXOIUTh CpeaAcCTBa IJId UX YCTPAHCHUS



® OIIMCHhIBATh CBOI>'I OIIBIT, O(bOpMJ'ISI?I €ro 4Jis Hepenaqn IIpyTI/IM JIFOASIM B BUAC TCXHOJIOTUHU peH_IeHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4 OHpeI[eJICHHOI‘O
KJIacca;

® [UIAHWPOBATH U KOPPEKTUPOBATH CBOIO MHAUBHIYAILHYIO 00pa30BaTEeIbHYIO TPACKTOPHUIO.

3. YMeHHE COOTHOCUTH CBOM JICHCTBHS C IUTAHUPYEMBIMHU PE3YJILTATAMH, OCYLIECTBIIATH KOHTPOJIb CBOEH JEATENBHOCTH B POLECCE OCTHKEHHS
pe3yibTara, ONpeleaTh CHOCOoObl NEHCTBUH B paMKax MPEAJOXKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBATH CBOM JEHCTBHUS B COOTBETCTBUM C
U3MEHSIOIIEHCS CUTyaluueld. BeINyCKHUK HAYYUTCH:

® OmpeeaTh COBMECTHO C IEIaroroM U CBEPCTHUKAMH KPUTEPHH IUIAHUPYEMBIX PE3yJbTaTOB U KPUTEPUH OIICHKH CBOEH ydeOHOM
JIeSTCIIEHOCTH;

® CHUCTEMaTU3UPOBATh (B TOM YHCIIE BEIOUPATh MPUOPUTETHBIC) KPUTEPHUH INITAHUPYEMBIX PE3YJIbTaTOB U OLEHKU CBOCH J1EeATEIbHOCTH;

® 0TOMpaTh UHCTPYMEHTHI [yl OLIEHUBAHUS CBOEH J€SITeIbHOCTH, OCYLECTBISATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH B paMKaX IMPeJI0KEHHBIX
yCIIOBUHM U TPpEOOBaHUI;

® OIICHUBATH CBOIO JIEATEILHOCTD, ApTyMEHTUPYS IPUUMHBI JOCTH>KEHHS WIIH OTCYTCTBUS IUIAHUPYEMOTO pE3yibTaTa;

® HAaXOAUTH JOCTATOYHBIC CPEJCTBA JJISl BHIMOTHEHUS YU€OHBIX IEUCTBUN B U3MEHSIOIICHCS CUTYAI[UU H/WIIK TIPU OTCYTCTBHUH ILNIAHUPYEMOTO
pe3ynbrara;

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS .

® paboTasi 0 CBOEMY IJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JESTEIHLHOCTh HA OCHOBE aHATN3a U3MEHEHUN CUTYAIMH JJIs1 TTOJTYYCHUS
3aIIaHUPOBAHHBIX XapAaKTEPUCTUK MPOAYKTa/pe3ylbTaTa;

® YCTAaHABJIMBATB CBA3b MEXKY ITOJYYEHHBIMU XAPAKTEPUCTUKAMU IIPOJIYKTA U XapaKTEPUCTUKAMU ITpoliecca AeATEIbHOCTH U 10 3aBEPLICHUN
JIEATEIbHOCTH MPEIaraTb U3MEHEHNE XapaKTEPUCTHUK IIpoLiecca s OJIyYEHHS YIyYIIEHHbBIX XapaKTEPUCTUK MTPOTYKTa;

® CBepsTH CBOM JICMCTBUS C LIENbIO U, P HEOOXOAMMOCTH, UCIIPABIIAThH OMIMOKU CAMOCTOSITEIBHO.

4. YMeHwue OllEHUBATh PABHIBLHOCT BHIIOIHEHHS y4eOHOM 331291, COOCTBEHHBIE BO3MOKHOCTH €€ PENICHNUS. BBINMYCKHHK HAYYUTCS:

® OnpeAenaTh KpUTEPUH NMPABUILHOCTH (KOPPEKTHOCTH ) BHIIOJIHEHUS y4eOHOW 3a1auu;

® aHaIM3MPOBATH M 0OOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPHS JUIsl BHITIOJIHEHUS Y4eOHOM 3a1a4H;

® CBOOO/IHO NOJB30BATHCS BHIPAOOTAHHBIMH KPUTEPHSIMU OLIEHKH U CAMOOILIEHKH, UCXOS U3 LIEIH U UMEIOIIUXCS CPECTB,

pasnuyasi pe3yJIbTaT U CrocoObI ICHCTBUM;

® OQIlICHUBATH MMPOAYKT CBoOeH JACATCIIBHOCTHU o 3aJaHHbIM W/uamn CaMOCTOSATCIIbHO OIMPCACIICHHBIM KpUTCPpUAM B
COOTBETCTBHHU C LICIIBIO JCATCIBHOCTH,

® 000CHOBBIBAThH JOCTHKUMOCTb 11€IM BEIOPAHHBIM CLIOCOOOM Ha OCHOBE OLIEHKU CBOMX BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;
® (puxcupoBaTH M aHAIM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.
5. BrageHune OCHOBaMM CaMOKOHTPOJIS, CAMOOLEHKH, TNPHHATHS pENIEHHHA M OCYIIECTBIECHHS OCO3HAHHOTO BhIOOpPAa B y4eOHOH W



[I0O3HABATEJILHOU. BBINYCKHUK HAY4YNTCH:

Ha6J'IIO,I[aTI) H aHAJIM3UPOBATDH CO6CTB€HHYI-O yqe6Hy10 W IMMO3HAaBATCJIbHYIO ACATCIIBHOCTD U ACATCIIBHOCTD APYTUX o6yqalomnxc;1 B IMpoHecce

B3alMOIIPOBEPKU;

COOTHOCHUTD PealibHbIC U TUIAHUPYEMbIE PE3YJIbTAThl MHIUBUAYAIbHON 00pa30BaTeIbHOM NESTEILHOCTH U JIeJIaTh BBIBOIBL,
NPUHUMATD PELIeHUE B y4eOHOW CUTYalluy U HECTH 32 HEr0 OTBETCTBEHHOCTH;

CaMOCTOSITENILHO OIPENEISATh IPUUUHBI CBOETO yCIIEXa WM HEycliexa U HaXOUTh CIIOCOOBI BBIXOJa U3 CUTYalluM HEYCIIEXa;
PETPOCTIIEKTUBHO OMPEEIIATh, KaKhe NEHCTBHS M0 PEeLICHUI0 y4eOHOM 3aaun WK NapaMeTphl ATUX ASHCTBUI MPUBEIN K MOITy4YEHHUIO

UMEIOIIETOCS MPOIYKTa YICOHOH e TeIIbHOCTH,

JAEMOHCTPUPOBATH ITPUEMBI PETYIIALIUN HCI/IXO(bI/ISI/IOJ'IOFI/ILIeCKI/IX/ OMOIMOHAJIbHBIX COCTOSTHUH JJIs1 JOCTHUXKEHU A 3(1)(1)CKT3 YCIIOKOCHUA

(YycTpaHeHUs YMOIMOHAILHOHN HAMPSKCHHOCTH ), 3P deKTa BOCCTAHOBJICHHSI (OCIA0JICHUS IPOSBICHUN YTOMIICHUS ), 3 (HeKTa aKTUBU3AIUH (ITOBBIIIICHUS
NCUX0(U3HOIOTHUECKON peaKTUBHOCTH).

Ilo3nasamenvuwvie YY/1

1. YMeHue OIIPCACIIATH IIOHATHUA, CO3AaBaTh 0606]]_[6HI/I${, YCTaHAaBJIMBAThb aHAJIOTHH, KJ'IaCCI/I(bI/IL[I/IpOBaTL, CaMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHHA

U KpUTEpHUU Ui Kiaccu(UKallMKM, YCTAHABJIMBAaTh NPUYMHHO-CJIEJICTBEHHbIE CBS3HM, CTPOMTH JIOTMUECKOE DPACCYXKACHUE, YMO3AKIIIOUCHHE
(MHIyKTUBHOE, J€TyKTUBHOE, [10 AHAJIOTUH) U JIeJIaTh BbIBO/Ibl. BBINMYCKHUK HAYYHMTCSH:

HO,I[6I/IpaTB CJIOBA, COIIOAYNHCHHBIC KIIFOUCBOMY CJIOBY, OIIPCACIIAIOIINEC €TI0 IIPU3HAKU U CBOI>'ICTB8.;
BBICTPANBATDH JIOTHYCCKYIO LNCITIOUYKY, COCTOAIYIO U3 KIIFOUCBOI'O CJI0OBA U CONIOAYNHCHHBIX EMY CIIOB;
BBIJCTIATDH 06H1HI>1 IMMPU3HAK JABYX HWJIM HCCKOJIbKUX NPEAMETOB UJIN SIBICHUI 1 OOBICHSITE UX CXOACTBO,

06’BGHI/IH$[TB MNPEAMCTEI 1 ABJICHUS B I'PYIIIBI 11O OIIPEACTICHHBIM IIPU3HAKaM, CPaBHHUBATD, KﬂaCCI/I(i)I/IHI/IpOBaTL n 0606HIaTI) q)aKTI)I U ABJICHUSA,

BBIACIIATH ABJICHUC U3 06mer0 psaAa Apyrux HBJ'IeHHfI;

OMpECaACIIATh 06CTO$ITGJ'[BCTB&, KOTOPLIC MPCAMICCTBOBAIM BOSHUKHOBCHHUIO CBA3U MCKAY ABJICHUAMU, U3 OTUX 00CTOSITEIILCTB BBIIACIATH

OmnpeacirIoIunce, CITIOCOOHBIC OBITH HpH‘lHHOfI HAHHOT'O ABJICHHS, BBIABJIATH IPUYUHBI U CIICACTBUS HBJ'IeHHfI;

CTPOUTDH PACCYKACHHUE OT 06HII/IX SaKOHOMepHOCTGI\/JI K YaCTHBIM SBJICHUSIM M OT YaCTHBIX SBJICHHI K O6HII/IM 3aKOHOMECPHOCTAM;
CTPOUTH PACCYKICHHUE HAa OCHOBC CpaBHCHUA MPEAMETOB U HBHeHI/Iﬁ, BBIICIAA ITPU 5TOM O6HII/Ie IMPU3HAKH,
H3JjiaraTb HNOJYYCHHYIO I/IH(I)OpMaI_[I/IIO, HHTCPIIPETUPYA €€ B KOHTCKCTC pemaeMoﬁ 3aga4u,

CaMOCTOATCIIbHO YKAa3bIBATh Ha I/IH(I)OpMaL[I/IIO, HYXJAr0OIyroCd B IPOBEPKE, MpeAjiaratb U IpUMCHATDH CII0co0 IMPOBEPKU JOCTOBCPHOCTU

uH(pOopMaLnu;

Bep68.J'II/ISOBaTB OMOIMOHAJIbHOC BIICYATIICHHUEC, OKAa3aHHOC Ha HETO NCTOYHUKOM,

0OBACHATH SABJICHUS, ITIPOLECCHI, CBA3U U OTHOLICHUS, BBISIBJIAICMBIC B XO/I€ MO3HaBaTeIbHOM U HCCIIEA0BATEILCKON ACATEIHOCTH (HpI/IBO,Z[I/ITB



00BsICHEHUE C U3MEHEHHEM (OPMBI MTPEICTABICHHUSI; OOBSICHS T, JCTATU3UPYS WIH 0000111ast; 00BSACHATH C 3aJaHHON TOYKU 3pEHU);
BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH

® BLIABJIATH U HA3bIBAaTh IMPUYIUHBI COGBITI/ISI, SBJICHHSA, B TOM 4YUCJIC BO3MOXKHBIC / Hanboiee BCPOATHLIC IPUYNHBI, BO3SMOYXHBIC ITOCJICACTBUSA
SaﬂaHHOﬁ MPUYUHBI, CAMOCTOATCIIBHO OCYIICCTBIIAA HpH‘II/IHHO-CJIGIICTBeHHBIﬁ aHaJInu3;

® JICJIaTh BBIBOJ] HA OCHOBE KPUTHYCCKOT'O aHAJIN3a Pa3HbIX TOYCK 3PCHUS, MOATBECPKAATh BBIBO COOCTBEHHOM apryMeHTam/Ieﬁ nim
CaMOCTOATCIIbHO ITOJTYYCHHBIMU JTaHHBIMH.

2. YMeHue Co3aaBaTb, IMIPUMCHATL U Hp606pa3OBBIBaTB 3HAaKU U CHUMBOJIbI, MOACIIU U CXCMbI IJIA PCIICHUA y‘IC6HLIX W IIO3HABATCJIbHBIX 3aa4.
BbInyCKHUK HAYYUTCS:

® 0003HaYaTh CUMBOJIOM M 3HAKOM IPEJAMET U/UIIH SIBICHUE;

L] OHpeIleJIFITI) JIOTHUYCCKHUEC CBS3HU Memz{y Hpe[[MeTaMI/I I/I/I/IJH/I SIBJICHUSMU, O603Ha‘{aTI) JaHHBIC JIOTHYCCKUE CBA3U C IIOMOIIIBIO 3HAKOB B CXEMC,
® (C03/1aBaTh a0CTPAKTHBIN WM peabHBIN 00pa3 MmpeaMera U/WilH SIBICHHUS,

® CTPOWTH MOJECIL/CXEMY Ha OCHOBE YCIIOBUI 3a7ja4d /W CIIOCO0a € PeIIeHUS;

® (CO03/1aBaThb B€p6aJII)HI)I€, BCIICCTBCHHBIC 1 I/IH(i)OpMaHI/IOHHBIe MOZACIIN C BBIACIICHUEM CYIICCTBCHHBIX XapaKTCPUCTUK 00BeKTa AJId OIIPECACIICHUSA
crocoda peICHUA 3a1a4u B COOTBECTCTBUU C CHTyaHI/Ieﬁ;

® 1peoOpa30BBIBATH MOEIH C IENIBIO BBISABICHHS OOIIMX 3aKOHOB, ONPEACISIONINX TaHHYIO IPEAMETHYIO 00J1acTh;

® [IePEBOAMTH CIOXKHYIO IO COCTaBy (MHOTOACIEKTHYIO) MH(OPMAIMIO M3 TPa@UUecKoro Wiu (OopMaIrn30BaHHOTO

(CUMBOJIBHOTO) TIPECTaBICHUSI B TEKCTOBOE, M HA0O0OPOT;

BbIHyCKHI/IK MOJYYUT BO3MOKHOCTb HAYUMTHCH .

® CTpPOUTH CXEMY, AJITOPUTM JIEHCTBUS, UCIPABISATH UJIM BOCCTAHABIMBATh HEM3BECTHBIN paHee aJrOpUTM Ha OCHOBE UMEIOIIErocs 3HaHUSI 00
00BEKTe, K KOTOPOMY IIPUMEHSIETCSI aITOPUTM;

® CTPOUTH JOKA3ATCIBCTBO: IIPSIMOE, KOCBEHHOE, OT IPOTUBHOTO,

® aHAIM3UPOBATH/PE(ICKCUPOBATH OIBIT Pa3padOTKU U peaan3aly y4eOHOro MPOEKTa, UCCIEA0BaHMS (TEOPETUYECKOTI0, SMIUPUIECKOT0) Ha
OCHOBE IPEJI0KEHHON POOJIEMHOM CUTYalluH, TOCTABJICHHON LEJIM /WM 3a/1aHHbIX KPUTEPUEB OLIEHKH MPOIyKTa/pe3yibTaTa.

3. CMbIcnoBoE uTeHNE. BBINYCKHAK HAYIHTCS:

® HaxOJWTh B TEKCTE TpeOyeMyto HHPOPMALIMIO (B COOTBETCTBUHU C LIETSIMHU CBOCH JIESITEIBHOCTH);

® OpPUEHTHUPOBATHCA B COLAEPKAHUM TEKCTA, IOHUMATh LIEJIOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;

BpInyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCH

® YCTaHaBJIMBAaTh B3aUMOCBSI3b ONMMCAHHBIX B TEKCTE COOBITUH, SIBIEHUHN, TPOLIECCOB;

® KpPUTHYECKHU OLEHMBATH COJIepKaHue U (hopMy TEKCTa.

4. ®opmupoBanue U  DPa3BUTHE 3KOJIOTHYECKOTO MBIIUICHHUS], yMEHUE MIPUMEHSATH €ro B  II03HABATEIILHOM,



KOMMYHHKATHBHOH, COLIMAIBHOM MPAKTUKE U MPO(ecCHOHAIBHOM OpUEHTAIINH. BBINNYCKHUK HAYYUTCS
® OIpenessaTh CBOE OTHOLICHHE K IPUPOJHOMN CPELE;
® aHAIM3MPOBATH BIUSHUE SKOJIOTUYECKUX (PaKTOPOB Ha Cpely OOUTAHHUS )KUBBIX OPraHU3MOB;
® [IPOBOJUTH IPUYMHHBIA U BEPOSITHOCTHBINA aHAJIU3 YKOJIOTUYECKUX CUTYALIU;
BbINyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHUTHCH
® [IPOrHO3MPOBATh M3MEHEHUS CUTYAIIUH IIPH CMEHE JCHCTBUS OJHOTO (pakTopa Ha JeiicTBHE APYyroro (akropa;
® DPACHPOCTPAHATH IKOJIOTMYECKUE 3HAHUSA U Y4aCTBOBATh B IIPAKTUYECKUX JIE1axX I10 3alUTE OKPYKAIOIIEH Cpebl;

Kommynuxamuenvie YY/[

1. YMeHue OpPraHnu30BbLIBATH yqe6Hoe COTPYAHHUYCCTBO U COBMCCTHYIO JACATCIBHOCTD C YUHUTCIIEM U CBEPCTHUKAMMU;, pa6OTaTI> HHAUBUAYAJIBHO
U B TPYIIIC: HAXOAUTH 061]_[66 peICHUC W pa3pClIaTb KOH(I)J'II/IKTLI Ha OCHOBE COIJIaCOBaHMS NO3UIUH U yuc€Ta HHTCPECOB; (1)OpMy.]'II/IpOBaTI>,
APpTrYMCHTUPOBATh U OTCTAUBATh CBOC MHCHUC. BbIHyCKHI/IK HAy4YMTCH:

— OIpCaACIATb BO3MOKHBIC POJIU B COBMECTHOM ACATCIIBHOCTH,
— UrpaTtb OIPCACICHHYIO POJIb B COBMECTHOM JCATCIIbHOCTH,

— MPUHUMATH MO3UIUI0 COOECETHNKA, TIOHMUMAs MO3ULIUIO IPYTOro, pa3inyaTh B €r0 peur: MHEHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO (apTryMEHTHI),
(haKThI; TUTIOTE3bI, AKCUOMBI, TEOPHUU;

— OIPCACIIATL CBOU JIENCTBUS U ASUCTBUS mapTHECPA, KOTOPLIC CIIOCOOCTBOBAIIM WIIH MperATCTBOBAIN HpOHYKTHBHOﬁ KOMMYHUKAIIUH,

— CTPOUTH NO3UTHBHBIC OTHOMICHUS B IMPOLECCC y‘{€6HOI>'I W IO3HABAaTEILHOM JACATCIIBHOCTH,

— KOPPCKTHO U apryMCHTUPOBAHHO OTCTAWBATh CBOIO TOUKY 3PCHUS, B JUCKYCCUH YMCTD BbIJIBUT'ATh KOHTPAPTYMCHTHI, nepeq)pampOBaTL CBOIO
MBICJIb (BJ'IaI[eHI/IC MCXaHHM3MOM 5KBUBAJICHTHBIX 3aMeH);

— KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABATh OLIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TaKOBO) U
KOPPEKTUPOBATh €T0;

— MpenjaraTh albTepHATUBHOE pELICHHE B KOH(DIUKTHON cUTyaluy;
— BBIJEIIATH OOIYIO TOUKY 3PEHUS B IUCKYCCHUU;
— JIOroBapuBaThCs O MpaBUIIaX U BOMPOCAX AJIsi OOCYKJICHHUS B COOTBETCTBUU C MTOCTABJICHHOW Nepe IPyIIoi 3aaueii;

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH
OpraHU30BBIBATH YU€OHOE B3aUMOJAEHCTBHE B IpynIe (ONpeaensaTh 001ue ey, pacpeaeNsiTh PO, T0r0OBapUBaThCs IPYT ¢ APYTOM U T. 11.);

— YCTpaHATh B paMKax JHaJIora pa3pbiBbl B KOMMYHHUKAITUHU, O0YCIIOBIEHHBIC HEMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI COOECETHIKA 3a/1a4H,
(bOpMBI UITH COAEpKAHUS TUAJIOTa.

2. YMeHne 0CO3HaHHO HCIIOJIB30BaTh PEYECBLIC CPEACTBA B COOTBETCTBUU C 33)13'—16171 KOMMYHHKAIIUXU IJId BBIPAXKCHHA CBOHUX YYBCTB, MEBICIIEH U



noTpeOHOCTEH IS MITAaHUPOBAHUS U PETYJISILIMK CBOCH JESATEIbHOCTH; BIIQJICHUE YCTHOM M MMCbMEHHOM peubi0, MOHOJIOTHYECKOM KOHTEKCTHOM
peubo. BBIIYCKHUK HAYYHTCS:

OIpPEAEIATh 33Jauy KOMMYHUKALIUU U B COOTBETCTBUM C HEH OTOMPATh PEUEBBIE CPELICTBA;

0TOMpaTh U UCTIOJIB30BaTh PEUEBbIE CPECTBA B MPOIlECCe KOMMYHHMKALIUU C JPYTUMHU JIFOJbMH (IHAJIOT B MIape, B MAJIOH rpymie u T. 1.);
NPEJCTaBIIATh B YCTHOW WJIM TUCbMEHHON (pOopMe pa3BEpHYTHIN TIaH COOCTBEHHOW JeSITEIbHOCTH;

co0JIt01aTh HOPMBI ITyOJINYHOH pedn, perJaMeHT B MOHOJIOTe U IMCKYCCUU B COOTBETCTBMU C KOMMYHUKATUBHOM 3ajiaueil;
BBICKa3bIBaTh 1 000CHOBBIBATH MHEHHUE (CYX/ICHUE) U 3aIpalllNBaTh MHEHUE MAPTHEPA B PAMKax IUaJora;

NPUHUMATD PELICHHUE B XOJI€ IUAJIOTa U COTIACOBBIBATh €T0 C COOECETHIUKOM;

cOo31aBaThb IIMCbMCHHBIC ((KJII/IHIPIpOBaHHI)IC)) n OpI/IFI/IHaJ'II)HI)IC TCKCTHI C UCITOJIb30BAHUCM HCO6XOIII/IMI)IX pequmx CpeI[CTB;
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS
® 1ICIOJIb30BaTh BepOAIbHBIC CPEICTBA (CPEACTBA JTOTUYECKOMN CBSA3M) JJIsl BBIJCIICHHUS CMBICTIOBBIX OJIOKOB CBOETO BBICTYILJICHUS,
® JICII0JIL30BaTh HCB€p6aJII)HI)I€ CpeIICTBa NI HAT'JIAAOHBIC MaTepI/IaJH)I, HOI[FOTOBJIeHHbIe/OT06paHHI)Ie 100 pYKOBOI[CTBOM y‘-II/ITeJIﬂ;
® JeJ1aTh OHGHOqHBIfI BbIBOJ O JOCTHUXXCHUU LICJIU KOMMYHI/IKaIII/II/I HCHOCpCI{CTBeHHO II0CJIC SaBeleIeHI/ISI KOMMyHI/IKaTI/IBHOFO KOHTAaKTa "
000CHOBBIBATH €T0.

3. ®opMHpPOBaHKE U PA3BUTHE KOMIETEHTHOCTH B OOJIACTH UCIIOJb30BaHUA MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — UKT).
BbINyCKHUK HAYYHTCS:

® [IeJICHANPABICHHO UCKATh U UCIOIb30BaTh MHPOPMAIIMOHHBIE PECYPChl, HEOOXOUMBbIE JUI PEeLIeHUs yU4eOHBIX M MPAKTUYECKHX 3a/1a4 C
nomo1nsto cpencts UKT;

o BLI6I/IpaTb, CTPOUTH U UCITOJIB30BATh AICKBATHYIO I/IHCI)OpMaI_[I/IOHHYIO MOZCIIb AJId Iepeaavun CBOUX MBICTICH CpeaACTBAMU €CTCCTBCHHBIX U
q)OpMa.HI)HI)IX SA3BIKOB B COOTBCTCTBHHU C YCIIOBUSIMU KOMMYHUKAIIUN,

® BLIJCIATH I/IH(i)OpMaHI/IOHHI)H\/'I ACIICKT 3aJia4M, OINICPHUPOBATH JAHHBIMH, UCIIOJIE30BATE MOJC/Ib PCIICHUS 3a1a4H;
BBIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYYUTHCA

® JICTOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKIIOYas BRIOOP aJIeKBATHBIX 3a[au€ MHCTPYMEHTAIbHBIX MPOTPaMMHO- alllapaTHBIX CPEJICTB U
CEPBUCOB) JJIsl pEIICHHS HHOOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX YI€OHBIX 3324, B TOM YHCJIC: BRIYUCIICHUE, HATMCAHUE TIMCEM, COUMHEHUH,
JOKJIaJI0B, pedepaToB, cO3/IaHue MPE3CHTAIUN U Jp.;

® JICNOJIb30BaTh MH(POPMAIIMIO C YUETOM STUYECKUX U IIPABOBBIX HOPM;

® Co037aBaTh HHPOPMALMOHHBIE PECYPCHI Pa3HOTO TUIA U JJIsl Pa3HBIX ayAUTOpHil, coOM01aTh HH(OPMAIIMOHHYIO TUTHEHY U MpaBUIIa
MH(GOPMaLIMOHHON O€30MacCHOCTH.

IIpeaMeTHbIe pe3ybTaThl



BbINnyCKHUK HAYYMTCS:
® co0OumoaTh mpaBuiia 6€30MacHOCTH U OXPaHbI Tpya Mpu paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHUEM;
® [IOHHMMAaTh CMBICI OCHOBHBIX (PM3UYECKMX TEPMUHOB: (PHU3HUECKOE TeJ0, (PU3UUECKOE SBICHUE, (U3NYECKasi BEIUUNHA, €AUHUIBI H3MEPEHUS;

® pacro3HaBaTh MIPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPHU MOMOUIH (PU3UYECKUX METOJIOB; AaHATM3UPOBATH OTACIBHBIC 3TAIbl IPOBEACHUS
UCCIICIOBAaHUH U MHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOJEHUN U OIIBITOB;

® CTaBUTbH ONBITHI 110 UCCIIETOBAHUIO (PU3NYECKUX SIBICHUH MM (PU3NYECKUX CBOIMCTB TeJ 6€3 UCIOIb30BaHUS NPSAMBIX U3MEPEHUI; IPU ITOM
(dopmynupoBath npolieMy/3aady y4eOHOro HIKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 IPEI0KEHHOI0 000PYI0BaHUs; IPOBOAUTE OIIBIT U
(opMynHpOBaTh BBIBOABI;

® [IOHMMATh POJIb KCIIEPUMEHTA B IIOJYYECHUH HAy4HOH MH(popMarmy;

® [IPOBOJUTH MPSIMbIC U3MEPEHUs (PU3MUECKUX BEIWYHH: BPEMs, PACCTOSTHUE, Macca Tella, 00beM, CHila, TeMIepaTypa, aTMOC(hEepHOe TaBJICHUE,
BJIQKHOCTh BO3]lyXa, HAMpsKEHUE, CUJIa TOKA; IPU 3TOM BBIOMPATh ONTUMAJIbHBINA CLIOCO0 U3MEPEHMSI U MCII0JIb30BaTh MIPOCTEHUIIINE METOAbI OLEHKU
IIOTPELIHOCTEN U3MEPEHUN;

® [IPOBOJIUTH MCCIIEOBAHNE 3aBUCHMOCTEH (PU3NIECKUX BEITMUMH C UCTIOIB30BAHUEM IPSIMBIX U3MEPEHUIL: IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUPOBATH PE3yNbTATHI OTYYCHHOW 3aBUCUMOCTH (PH3MUECKUX BEIIWYHMH B BUE TaOIHII U Tpa(UKOB, 1€1aTh BBIBOJBI 110 PE3yIbTaTaM HUCCIICIOBAHUS;

® [IPOBOJUTH KOCBCHHBIC U3MCPCHU (1)I/I3I/I‘IGCKI/IX BCJIMYMH: ITPHU BBIIIOJIHCHHUHA I/ISMepeHI/Iﬁ CO6I/Ip8.TB OKCIICPUMCHTAJIbBHYIO YCTAHOBKY, CIICAYS
HpeI[JIO)KeHHOﬁ HWHCTPYKIWH, BBIYUCIIATH 3HAYCHHUEC BCIIMYUHBI 1 AHAJIM3UPOBATDH ITOJTYUCHHBIC PE3YJILTAThI C YIHCTOM 3aIIaHHOI7I TOYHOCTH H3MCpCHHfI;

® AHAIU3UPOBATHh CUTYyAlIMH PAKTHKO-OPUCHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSABICHUC N3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUH WIIH
BaKOHOMepHOCTCﬁ W MPUMCHATH UMCIOIIMNECA 3HAHUA JIA UX O6’I)$ICH€HI/ISI;

® [IOHMMAaTh MPUHIUIIBI JEHCTBHUS MAIlIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS UX 0€30MaCHOTO UCTIOIb30BaHUS B TIOBCETHEBHOM
JKU3HU;

® JICTIOJIH30BaTh MPU BBIMOJIHEHUN YYEOHBIX 33/1a4 HAYYHO-TIOMYJISIPHYIO IUTEPATypy O (PU3HUUECKUX SBICHHSIX, CIIPABOYHbBIE MaTePHAIIbI, PECYPCHI
HuTepher.

BBIHyCKHI/IK MMOJYYMT BO3MOKHOCTD HAYYUTHCH:

® O0CO3HaBaTh LICHHOCTh HAYYHBIX I/ICCJIC,I[OBaHPlﬁ, PpOJb CI)I/I3I/IKI/I B paClIMpCHUN HpeHCTaBHeHI/Iﬁ 00 OKpYyKaromeM MUpPE U €€ BKIIaJ B YIYUIICHUC
Ka4yeCTBa XU3HU,

® JICIIOJIb30BATh MPHUEMBI IIOCTPOCHUS (pI/I3I/IquKI/IX MO,Z[CJICﬁ, IMoucCKa 1 (I)OpMYJ'IPIpOBKI/I A0Ka3aTCJIbCTB BBIAIBUHYTBIX THIIOTE3 U TCOPCTUUCCKUX
BBIBOAOB Ha OCHOBC OMIIMPHUYCCKH YCTAaHOBJICHHBIX (baKTOB;

® CpaBHMBATb TOYHOCTH UBMECPCHMUS (I)I/ISI/I‘-ICCKI/IX BEJIMYMH I10 BEIMYMHE UX OTHOCUTEILHOMN MOrpCIIHOCTU IIPU ITPOBECACHUU ITPAMBIX H3MCpCHHf/'I;

® CaMOCTOATENbHO MPOBOAUTH KOCBEHHBIE U3MEPEHUS U UCCIIEAOBAHMS (PU3MUYECKUX BEJIMYMH C UCIIOIB30BAHUEM PA3IIMUHBIX CIIOCOOOB
U3MepeHus PU3NYECKUX BEJTMUMH, BEIOUpATh CPEeICTBA U3MEPEHHS C YUETOM HEOOXOAMMON TOUHOCTH M3MEpPEHUil, 000CHOBBIBATH BBIOOD criocoda
U3MEPEHHs], aIEKBATHOIO IIOCTABJICHHON 3a/1a4e, IPOBOJUTE OLICHKY JOCTOBEPHOCTH IIOJIYyYEHHBIX PE3YyIbTaTOB;



® BOCHPUHUMATH UHPOPMALUIO (PU3UIECKOTO COIEPKaHMsI B HAYYHO-TIONMYJISIPHOM JIUTEpaType U CPeACTBaX MacCOBOM HH(OPMAITUH, KPUTHUECKU
OLICHUBATH IMOJIYYEHHYIO HHGOPMAIUIO, aHATIM3UPYS €€ COJepKaHue U JaHHbIe 00 NCTOYHUKE HH(OpMaIUK;

® CO3/1aBaThb COOCTBEHHbBIE TUCEMEHHBIC U YCTHBIC COO6IJ.[€HI/I$I (¢} (1)I/ISI/II-ICCKI/IX SABJICHHUAX HAa OCHOBC HCCKOJIBKHNX UCTOYHHUKOB I/IH(i)OpMaL[I/II/I,
COIIPOBOXKAAaTh BBICTYIINICHUC HPCSCHTaHHefI, YUUTBIBasA 0COOEHHOCTH AyJAUTOPHU CBCPCTHUKOB.

Conep:kanue y4eOHOr0o npeamera
11 kaace
IlepeyeHb J1a00PATOPHBIX U KOHTPOJIbHBIX PadoT, TECTOB

HaumeHoBaHMe KOHTPOJIbHOM

HaumeHoBaHue pa3aesioB U TeM HaumenoBanue jjadoparopHoii padoTsl
paboThbl, TecTa

Tema 1. OcHoBbl 3nekTpoauHamuku | JI/padora Nel «3yyeHue siBIeHUs IEKTPOMAarHUTHOM
KonTpoabnas padora «OCHOBBI

MIPOJOJIKEHHE H 170709
(mpor ) YK AIEKTPOIUHAMUKH
Tema 2. D1eKTpOMarHUTHbHIC KonTpoabnas paGora
KoJIeOaHUS U BOJHBI «ONEeKTpOMarHuTHbIE KOJeOaHus 1
BOJIHBI»
Tema 3. OnTuka JI/padora Ne2 «M3mepenue nokasarens NpenoMICHUS
CTEKJIa»

. Kontponbnas padora «Ontuka»
JI/padora Ne3 «OmnpeneneHne onTHUECKON CUITBI U P P

(hOKYCHOTO pacCTOSTHUSI COOUpAIOIEH TUH3BI»

Tema 4. KBanToBas uzuka JI/pabora Ned «13yyeHue TpekoB 3apspkeHHBIX yacTull» | KonTpoabHasi padora
«Dotorpdext»

Kontponbnas padora «dusuka
aTOMHOTO si/Ipa»

HroroBast KOHTpoOJIbHasI padoTa




Tema 1. OcHOBBI 3J1eKTPOAUHAMMKH (TIPOI0JIKEHHE).
MarnuTHoOe 1moJie
B3aumopeiictBue TokoB. MaruuTtHoe nosie Toka. MarautHas uaaykuusa. Cuia Amnepa. Cuna Jlopenna.
DJIEKTPOMATrHUTHASA MHHAYKIUSA
SIBieHME IEKTPOMAarHUTHON MHIYKIIMU. MarHuTHbIN NOTOK. 3aKOH 3J1eKTpoMarHuTHOW uHaykuu. [Ipasuio Jlenna. Camounaykums. UHIyKTUBHOCTS.
B3anMOCBA3b 3JIEKTPUYECKOTO0 U MATHATHOTO MOJIEH. DIEKTPOMAarHUTHOE MOJIE.
JlabopaTopnass padora Nel. 3ydeHue sBlI€HUS 2JIEKTPOMArHUTHOW HHAYKLIUH.

Tema 2. Dj1eKTPOMATHUTHBIE KOJI€0AHHUS Y BOJIHBI
CBoOonnbie KosiebaHusi B KojebarenbHOM KOHType. Ilepmon cBOOOIHBIX 3JeKTpUUecKUX KoseOaHui. IlepeMeHHBbI AJIEeKTpUYEeCcKUil TOK.
I'enepupoBanue 3ekTpudeckoit 3Heprun. Tpanchopmarop. [lepemaua MEKTPUUECKON YHEPTUH. DIEKTPOMArHUTHBIC BOJHBL. CBOMCTBA AJIEKTPOMATHUTHBIX
BouH. [Ipunnumne! paguocsssu. TeneBuaeHue.

Tema 3. OnTuka.
CBeToOBbI€ BOJIHBI.
CKopocTb cBeTa U METO/IbI €€ U3MEPEHUs. 3aKOHbl OTpPa)KeHHUs U MpeJoMIIeHUs cBeTa. BoiHOBBIE cBOIicTBa cBeTa: qucnepcus, HHTep(hepeHIus CBeTa,
mudpaxkius ceera. Korepentnocts. [lonepednocts cBeToBbIX BoiH. [lonsipusanus ceera.
JlabopaTtopunasi paGora Ne2. I3mepenue nokasaress IpeIoMIICHUS CTEKIIa.
JlaGopaTopnasi padora Ne3. OnpeneneHue ONTUICCKON CHIIBI M JOKYCHOTO PACCTOSIHUS COOMPAIONICH JTHH3BI
JIEeMEHTBI TEOPHH OTHOCHUTEJIBHOCTH
[Hoctynarel Teopun oTHocuTenbHOCTU. IlpuHuMN oTHOcuTenbHOCTH OiHIITeNHA. [locTosHCTBO cKOopocTH cBera. IIpocTpaHcTBO M Bpemsi B
CIELMAJIBHOM TEOpPUN OTHOCUTEIBHOCTH. PensiTuBucTcKas tuHaMuka. CBsI3b MacChl C HEPTHEH.
N3ayuyenus u cneKkTpsl
PaznuuHble BU/BI AJIEKTPOMArHUTHBIX M3IYYEHUH M MX MPAaKTUYEeCKOe NMPUMEHEHHE: CBOMCTBA U MPUMEHEHHE MH(PPAKPACHBIX, YIbTPa(pHOIETOBBIX U
PEHTIeHOBCKUX M3iydeHHi. [1kana 351eKTpOMarHuTHBIX U3Jy4E€HHMN.

Tema 4. KBanToBasi pusuka

l'unote3a Ilnanka o xBaHTax. Porodddexr. YpaBuenue DitHmrerna st Gortorddexra. @oTonsl. ['unoresa ne bpoitns 0 BOJIHOBBIX cBOICTBax
gacTtuil. KopnyckynspHo-BosHOBOH ayanu3Mm. CooTHoIeHHEe HeonpeneaeHHoCTH [ eizenOepra. Ctpoenune aroma. OnbiTel Pesepdopna. KBanToBsie mocTymars
bopa. Ucnyckanue u norioieHue ceera atroMoM. Jlasepsl.

Mopnenu cTpoeHusi aTOMHOTO Sifjpa: MPOTOHHO-HEWTPOHHAs MOJENb CTPOEHMs] aTOMHOTO sjpa. fnepHsle cuibl. [ledekT macchl U 3HEpPrusi CBS3U
HYKJIOHOB B sijipe. SlnepHas 3HepreTuka. BivsHue MOHN3UpYOIIEH paaualuy Ha )KUBbIE OpraHu3Msbl. [lo3a n3myueHus, 3aKOH paJloaKTUBHOIO pacnaaa v ero
CTATUCTUYECKNN XapaKTep. DIIEMEHTAPHBIE YaCTHLIBI: YaCTUIBl U aHTHYACTULbl. DyHAaMEHTaNbHbIE B3aUMOICHCTBUSA

JlabopaTopnasi paGora Ne4. «3yueHune TpEKOB 3apsDKEHHBIX YaCTULD).



Temaruyeckoe JIaHUpoBaHue MO (pusuke

11 knace (2 4. B Hexen0/68 4. B rom)

Ne i/ HaumeHoBaHue pa3jiesia, TeMbl Koa-Bo yacos

OCHOBBI JIEKTPOAMHAMMKH (IIPOIOJIKEHHE) 11
1 BsanmoneiicTBrue TOKOB. MaruuTHoeE 110JI€, €r0 CBOMCTBA 1
2 Bekrop MarHuTHON MHAYKIMU. JIMHMM MarHUTHOTO MOJIS 1
3 Cwiia Amnepa 1
4 Cwa Jlopenna 1
5 Pemenue 3aau Ha cuiny Amnepa u cuiry JlopeHna 1
6 SIBrIeHne ANEKTPOMArHUTHON UHAYKIIMU. MarauTHbIN TOTOK. 1
7 Hanpasnenue nanykimonsoro toka. IIpasuiio Jlenna. 1
8 3aKOH 3JeKTPOMarHuTHOW MHAYKIMH. CaMonHAYKIus. IHTyKTHBHOCTB. 1
9 Jlabopatopnast pabota Nel «/3yueHue sBICHHS HIEKTPOMATHUTHON HHIYKIIHI. 1
10 DIEKTPOMAarHuTHOE MOJIE. 1
11 KonTponbHas pabota no teme «OCHOBBI 3JIEKTPOIMHAMUKI 1

DJIEKTPOMATHHUTHBIE KOJIe0AHHUS M BOJIHBI 11
12 CB0060IHbIE U BBIHYXIECHHBIE JIEKTPOMArHUTHbIE KOJIeOaHMUS. 1
13 KonebatenbHblil KOHTYp. [IpeBpalienrie SHEpruu Npu AIEKTPOMArHUTHBIX KOJICOAHMSIX. 1
14 IlepeMeHHBIN JIEKTPUYECKHUH TOK. 1
15 AKTHBHOE, UHJIYKTHUBHOE U €MKOCTHOE COPOTHUBIICHHSI B LIEMH EPEMEHHOT0 TOKA. 1
16 Pemenue 3a1a4 Ha aKTHBHOE, MHJIYKTUBHOE U EMKOCTHOE COITPOTUBIICHUS B IIETIH IEPEMEHHOI0 TOKa. 1
17 I'eHepupoOBaHUE IEKTPUUECKON SHEPTHUH. 1
18 ITpon3BOACTBO, IEpeaya U UCMOIb30BAHNUE DJICKTPUUYECKON SHEPTHH. 1
19 DNEeKTpOMarHuTHasl BOJIHA, €€ CBOWCTBA. 1
20 N300perenue panno A.C. [TonoBeiM. [IpuHIUITEI paTnoCBsI3H. 1
21 [TonsiTve o0 TeneBUACHUN U paguoioKai. Pa3BuTie cpeicTB CBS3H. 1
22 KonrtposnbHas paboTta no TemMe «JIeKTPOMAarHUTHbIE KOJIeOaH!s U BOJTHbBD) 1

OnTuka 18




23 CKOpOCTh CBeTA. 1
24 3aKOH OTpaXKCHHSI CBETA. 1
25 3aKOH MPENIOMIICHUS CBETA. 1
26 [TomHOE OTpaXkeHue 1
27 Jlunssl. [TocTpoenue n300pakeHus B INH3AX. 1
28 ®dopMya TOHKOM JIMH3BI. Y BETUUCHUE JIMH3BI 1
29 Pemenue 3a1a4 Ha 3aKOHBI OTPAKEHUS U TIPEJIOMJICHHSI CBETA. 1
30 JlaGopaTtopHas padora Ne2 «M3mepeHue moxkasaress MpeIOMIICHUS CTEKIIa» 1
JlaGoparopnas pabota Ne3 «Onpenenenne onTUYeCKOl CHIIbl M POKYCHOTO PAaCCTOSIHHUS COOMPAIOLICH JTHH3BD»

31 Jlucniepcus creta 1
32 WNHuTtepdepenius cBera 1
33 Judpaknus ceera. AudpaknronHas penierka 1
34 [Tostpusanus cBera 1
35 [TocTynarel TEOpUM OTHOCUTENLHOCTH DUHINTEHHA 1
36 CrenctBus M3 MOCTYIIATOB TEOPHUH OTHOCUTEIHHOCTH

37 Bunel nuznyuenuit. Mictounuku cBera. 1
38 Crextpsl. Bunsl ciektpoB. CrieKTpaibHBIN aHAIN3. 1
39 HudpakpacHoe, yabTpaduoIeTOBOE, PEHTTEHOBCKOE M3JIyUEHHSI 1
40 KonTposnbHas pabora no teme «OnTuka» 1

KBanTtoBas pusznka 28

41 DoTo3dekT. 1
42 Teopus porodddexra. 1
43 @DOTOHBI. 1
44 Pemenue 3aau Ha poTo3hpexKT. 1
45 JlaBienune cBeta. XMMHUECKOE JICHCTBHE CBETA. 1
46 KonTponbHas padora no teme «Potodddexr» 1
47 Crtpoenue atoma. OnbiThl Pezepdopaa. 1
48 KBanToBble noctynats! bopa. 1
49 Jlazepsl. 1
50 MeTo/ 161 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII. 1
51 JlaGopatopHas paboTta Ned «M3ydyeHne TPEKOB 3apsKEHHBIX YAaCTHIDY 1
52 OTKpBITHE PATMOAKTUBHOCTH. O, B, Y - U3JIy4YEeHHUS 1




53

PannoaktusHble npeBpanieHus. [lpasuna cmemenus.

1
54 Pemenue 3aay Ha mpaBuiIa CMEIIEHUS. 1
95 3aKoH paJMoakTUBHOTO pacraja. [lepuon nonypacnana 1
56 Pemenue 3aga4 Ha 3aK0H paJIMOAKTUBHOIO pacIaia. 1
57 N3otonbl. OTKpBITHE HEHTPOHA. 1
58 CtpoeHue aTOMHOTO sijipa. Sl 1epHbIe CUJIBI. 1
59 DHeprus CBSI31 aTOMHBIX SITIED. 1
60 Pemenue 3a1au Ha SHEPTUIO CBSI3U. 1
61 SnepHble peakiuu. 1
62 enenue siaep ypana. 1
63 LlenHbIe siIEpPHBIC PEAKIIHH. 1
64 SnepHblii peakTop. TepMosiiepHbIE peaKIuu. 1
65 Panuon3oTonsl: mosryueHue, MpuMEHEHNE, OMOJIOTHYECKOe BO3ICHCTBHE. 1
66 KoHTtposbHas padota mo teme «du3nka aTOMHOTO sJIpay 1
67 Wrorosast KoHTpOJIbHAS paboTa 1
68 Du3nKa IIEMEHTAPHBIX YaCTHII. 1




