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NNOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o ¢usnke 6a30BOro ypOBHS Ha YPOBHE CpEIHETO 00IIero odpa3oBanus pazpaboTana
Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON POrPaMMBI,
npeacraBieHHbIx B PI'OC COOQO, a takxke ¢ yuéroMm (enepanpbHoi paboyeit mporpaMmMbl BOCIIUTAHUS U
KOHIENIIMKM TIpernojaBanus ydeOHoro mpenmera «Dusnka» B 00pa30BaTENbHBIX OPraHU3AIMSIX
Poccuiickoit @enepannu, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copgepxanue mnporpaMMbl 1o (U3MKE HampaBlieHO Ha (POpPMHpPOBAHUE ECTECTBEHHO-HAYUHOM
KapTUHBI MUpa oOyyaronuxcsa 10—11 kiaccos npu o0yuenuu ux ¢usznuke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/IeITeILHOCTHOTO TIoxoa. [Iporpamma no ¢usmke coorBercTByeT TpeboBanusm GI'OC COO
K TUTAaHUPYEMBIM JMYHOCTHBIM, MPEAMETHBIM U METaNpEAMETHBIM pe3yJibTaTaM OOYy4YeHHUs, a Takxke
YUUTBHIBAET HEOOXOIMMOCTh peau3alliid MEXKIPEAMETHBIX CBs3ed (DU3UKU C €CTECTBEHHO-HAay4YHBIMHU
yueOHBIMU TIpeiMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE 1EJIM M3Y4YeHUs (PU3UKU HA YPOBHE CPEIHEro
obmero oOpa3oBaHWs, TIUIAHUPYEMBIC pE3ylbTaThl OCBOCHHUS Kypca (U3HUKH: JIMYHOCTHBIC,
MeTarpeAMeTHbIC, TpeAMETHBIC (Ha 6a30BOM ypOBHE).

[TporpaMManopu3nKeBKIOYACT:

® [UIAHUPYEMbIC PE3YJbTAaThl OCBOCHUA Kypca (PU3MKH Ha 0a30BOM YpPOBHE, B TOM YHCIE

peIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;

e coziepkanne yueoHnoro npeamera «Pusuka» mo rogam oOydeHus..

O®u3nka Kak Hayka O HauOolee OOIIMX 3aKOHAX MPUPOIbI, BBICTYNAas B KadyecTBE y4eOHOIO
mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKIAJ B CHUCTEMY 3HaHUA 00 OKpYKalIleM MHpE.
[IkonpHBIA Kypc (U3UKH — CHCTEMOOOPA3yIONUH IS €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB U SIBJICHUH, H3y4aeMbIX XUMUEH, OMOJIOTHEH,
buznueckoii reorpadueit u actponomueii. Micrnonp3oBaHue 1 akTUBHOE MIPUMEHEHUE (DPU3HUECKUX 3HAHUI
OmpezeNisieT XapakTep U Pa3BUTHE PAa3HOOOPA3HBIX TEXHOJNOTHWH B cdepe IHEepreTHKH, TPaHCIOopTa,
OCBOCHHSI KOCMOCA, TOJYYEHHUs] HOBBIX MAaTEPHAIOB C 3aJaHHBIMH CBOWCTBAMH M Jpyrux. M3yuenue
(GU3UKH BHOCUT OCHOBHOM BKJIaJl B (JOPMHUPOBAHNE €CTECTBEHHO-HAYYHOU KaPTHUHBI MUPA 00yUYaAIOIIUXCS,
B (OpMHUpOBaHME YMEHHI MPUMEHATh HAYYHBIH METOJ TMO3HAHUSA TMPHU BBIMOJTHEHUH MMM Y4eOHBIX
HCCIIEIOBAHU M.

B ocHOBY kypca pu3uku i ypoBHS CpeHET0 00111ero 00pa3oBaHus MOJIOXKEH Pl UJIeH, KOTOPhIE
MO>XHO pacCMaTPUBATh KaK MPUHITUIIBI €70 TIOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHM C HEHl Kypc SBISIeTCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuan U3 BceX pasfenoB (U3MKH, BKIIOYAET KaK BOMPOCHl KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoesn cenmepanuzayuu. B cooTBeTcTBUM € HeW Marepual Kypca (U3UKH OOBEIUHEH BOKPYT
dbuznueckux Teopuil. Bemymmm B Kypce sBiseTcs (OpMUPOBAaHUE MPEACTABICHHH O CTPYKTYPHBIX
YPOBHSIX MAaT€pUH, BEUIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanusanusi TMpeAnonaraeT HCIOJb30BaHUE T'yMaHUTapHOIO
noTeHITaNa (GU3NIECKON HAYKH, OCMBICIICHUE CBS3H PAa3BUTHUS (PU3HKHU C PA3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHUYECKIUMH, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuknaonoii Hanpasnennocmu. Kypc Gu3nku npeanonaraetT 3HakOMCTBO € IIIUPOKUM KPYTroM
TEXHUYECKUX U TEXHOJIOTHIECKUX TPHIIOKEHUH U3yUYeHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs MoCpeICTBOM BBEACHUS JJIEMEHTOB COJCPKaHUsI, TTOCBAIMIEHHBIX
9KOJIOTHYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHUEM TEXHUKU U TEXHOJOTHUH, a
Takke 00CYKACHHsI MPoOIeM parliOHaIBFHOTO MPUPOIONOIB30BaHMUS U DKOJIOTHIECKON OE30MacCHOCTH.



CrepKHEBBIMH 3JIEMEHTAMH Kypca (PU3MKH Ha YPOBHE CpeIHEro oOIiero oOpa3oBaHus SBISIOTCS
¢usnueckue teopun (popMupoBaHHE MPEACTABICHUH O CTPYKType MOCTPOCHUS (PU3MUECKOW TEOpHH,
ponu (yHIAMEHTAIBHBIX 3aKOHOB M IPUHIUIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOAE, TPaHUIAX
IPUMEHUMOCTH TEOPUH, JIJIs1 OIIMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUH U MPOLIECCOB).
CucTeMHO-IeTEIbHOCTHBIN MOAXO0J B Kypce (U3MKHM peanu3yeTcs Ipexkae BCero 3a Cyeér
OpraHu3alK SKCIIEPUMEHTAILHON JesITeIbHOCTH oOydatonmxcs. st 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M JJAOOPAaTOPHBIX PpadoT,
KOTOpbIE B IporpamMme no (pu3uke oObEAMHEHbl B OOIIMN CHUCOK YYEHMUYECKHX MPAKTHUECKUX padoT.
Beienenne B ykazaHHOM IlepedHe JIaOOpAaTOPHBIX paboOT, MPOBOJUMBIX [UIl KOHTPOJS M OLIEHKH,
OCYILECTBIISICTCS YYaCTHUKAMU 00pa30BaTEIbHOTO MPOLIECCa UCXOIs U3 OCOOCHHOCTEH TUIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipu 3TOM oOOecmeuynBaeTcss OBIaJEHHE OOYYAIONIMMHUCS YMEHUSMH
IIPOBOJUTh KOCBEHHBIE M3MEpPEHHs], UCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIUYHMH U MOCTAHOBKY
OIIBITOB IO IIPOBEPKE NPEATOKEHHBIX THIIOTE3.
Bonbiioe BHUMaHME yAENseTCS PELICHUIO PACUETHBIX M KauyeCTBEHHBIX 3anad. Ilpu stom s
pacu€THBIX 3a7ad TPUOPHUTETOM SIBISIFOTCA 3a7adyd C SBHO 3aJaHHON (PU3MUYECKOW MOJIENbIO,
HO3BOJISIOIINE NPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOrO pasjiena Kypca, Tak U
UHTETpUpPYs 3HAHUS U3 Pa3HbIX pa3zaesnoB. s KadecTBEHHbBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3a/1aHUs Ha
OO0BsICHEHHE TPOTeKaHWs (U3NYECKUX SBICHHHA M MPOIECCOB B OKPYKAIOMICH JKM3HHU, TpeOyromue
BbIOOpPA (hHU3MUECKON MOJIENH JUIsl CUTYalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.
B cootBerctBun ¢ TpeboBanusmu PI'OC COO k MarepHalbHO-TEXHHYECKOMY OOECHEUYEHUIO
y4eOHOro npotiecca 0a30BbIif ypOBEHb Kypca (GU3UKU HA YPOBHE CpeAHEro o0Iiero o0pa3oBaHus J0JKEH
U3y4aThCs B YCIOBHSAX MPEIMETHOTO KaOMHeTa ()M3MKH WM B YCIIOBHSIX MHTETPHPOBAHHOTO KaOWHETa
IPEMETOB ECTECTBEHHO-HAydyHOro UuKkiIa. B kabuHere QU3HKM MOMHKHO OBITH HEOOXOAMMOE
nabopaTopHOe 00OpYyAOBaHWE ISl BBINOJHEHMS YKa3aHHBIX B IpOrpaMMe No (u3MKe YYEeHHUYECKHX
HPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000py/JOBAHUE.
JlemoHcTpanmoHHOEe 000pyAOBaHKEe (OPMUPYETCS B COOTBETCTBUHM C MPUHIMIIOM MHUHUMAaIbHON
JIOCTaTOYHOCTH M o0ecnevyrBaeT MOCTAHOBKY MEPEYUCIIEHHBIX B IporpaMMe Mo (U3MKe KIHOYEBBIX
JEMOHCTpAllMi  JUIsl  MCCIENOBAaHUS M3Y4YaeMbIX SBICHUH W  TPOLECCOB, DMIMPUYECKUX H
(byHAaMEHTabHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.
JlaboparopHoe o0OpynoBaHHE ISl YYEHMUECKHX NPAaKTHUYECKUX paboT ¢opMupyercs B BUIE
TEMaTHYECKUX KOMIUIEKTOB M OOECHeurBaeTcs B pacuéTe OAHOIO KOMIUIEKTa Ha JABYX OOYYarolUXCs.
TemaTnueckue KOMILJIEKTHI J1a00OpPaTOpPHOro 000pyIOBaHUS JODKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUH aHAIOTOBBIX U UG POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BU/JIE IMPPOBBIX J1aOOpaTOPUil.
OCHOBHBIMU LEJIIMU U3Y4YEeHUs PU3UKU B 001IIEM 00pa30BAHUH SBISIOTCS:
e popmupoBaHUE HHTEpeca M CTPEMJIEHMsS OOydYarolMXCsl K HAydYHOMY H3YYEHMIO MPHUPODI,
Pa3BUTHE UX UHTEJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABIECHUN O HAyYHOM METOJIe MO3HaHUsA U (HOPMUPOBAHHUE HCCIIEA0BATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

¢ hopmMHupoBaHUE HAyYHOTO MHUPOBO33PEHHUS KaK Pe3yibTaTa U3yuyeHUs! OCHOB CTPOEHUSI MaTEpPUH U
(byHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

¢ hopmupoBaHuEe yMEHHUI OOBSACHATH SIBICHUS C UCIOJIb30BAHUEM (PU3WYECKUX 3HAHUN M HAyYHBIX
JI0Ka3aTeNbCTB;

e hopmHupoBaHUE MPEICTaBICHUH O PO (PU3UKU JUIsl Pa3BUTUSL JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUI.



Joctuxenue 3Tux 1enell o0ecreunBaeTcs pelleHrueM CIEIYIONMX 3a/ad B MpPOLecce U3yUYeHHs
Kypca (PU3UKK Ha YPOBHE CPETHETO OOIIero 0Opa3oBaHus:
® IPUOOPETEHNE CUCTEMbI 3HAHUN 00 O0IMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYAsi MEXaHWKY, MOJICKYJISPHYIO (H3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIHO (U3HUKY U
3JIEMEHTHI acTPODU3UKY;
e opMupoBaHUE yMEHUU MPUMEHATh TEOPETHUECKUE 3HAHHS s OOBACHEHUS (DU3MUCCKUX
SBJICHUU B IPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;
® OCBOEHHE CIOCOOOB PELICHHsI Pa3IMYHBIX 337a4 C SIBHO 33JaHHOM (PM3NYECKON MOJENbIo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENIbHOE Co3AaHue (U3MUYECKON MOJENH, aJeKBaTHOM YCIOBUSM
3a]a4u;
eroHMMaHHEe (U3UYECKUX OCHOB M NPHUHLHUIIOB JEHCTBUS TEXHMYECKUX YCTPOWMCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;
®OBJAQJICHUE METOJaMH CaMOCTOATEIbHOIO IJIAHUPOBAaHUS M  MpOBeNeHUs  (U3HUECKUX
HKCIIEPUMEHTOB, aHAIW3a M UHTEpPIpEeTalud HHPOpPMAlMM, ONpPEIEICHUs JI0CTOBEPHOCTU
MOJIyYEHHOT'O Pe3yJIbTaTa;
®CO3JaHME YCIOBUW JUI1 pa3BUTUS YMEHUHW MPOEKTHO-UCCIIEOBATEIbCKON, TBOPUYECKON
JESITENIbHOCTH.
Ha usydenue ¢u3uku (0a30Bblii YPOBEHb) Ha YPOBHE CpPEAHETO OOIIET0 0Opa30BaHMs OTBOIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).
[Ipennaraemplii B mporpaMMe Mo (QHU3UMKE MEepedyeHb JIabOpaTOPHBIX U MPAKTUYECKUX padoT
ABJIIETCS PEKOMEHIOBAaHHBIM, YUUTENb JI€JaeT BHIOOP NPOBEACHMS JIaDOpaTOPHBIX PabOT U ONIBITOB C
y4€TOM MHJMBUYaJTbHBIX OCOOCHHOCTEH 00y4aroIuXcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o mnpupoje. Hayunsie MeToabl mo3HaHUsI OKpyxkaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHON HaydyHOHl KapTUHBI MHpa, B
IPAKTUYECKON AESTEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOTro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe paBmkeHue. J[BI)KEHHE MaTepHATbHOM TOYKM MO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LICTIHbIE U PEMEHHBIE MepeIayu.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nrkeHus Tena, OpoieHHOro Mo/ YIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpanenue ckopocTy npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["annnes. [lepBbiit 3akoH HeroToHa. IHEpLnanpHble CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE INPHUMEHEHHWE: MOJIINUIIHUKY, ABM)KEHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHHUS NTOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHeHUs UMIyJbca. PeakTuBHOE ABM)KEHHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoONCTBAa M NMPAKTHYECKOE NPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
ujeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEel KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BeHIecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS HI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, IABJICHHS M TEMIIEpaTyphl BO3/1yXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOTr o rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0lHOAaTOMHOTO
uJeanbHOro ra3a. Busl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI PH TeIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTs mpoieccoB B MpUpoe.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(pPUIMEHT TOJIE3HOTO NEUCTBHUS. DKOJOTUUECKHE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIIEHUH pPadOThI: BBUIET HPOOKH W3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnpIT 110 a1MabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnuaeckrne u amopdHbie Tena. AHU3OTPOIHS CBOMCTB KPUCTAIIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M IICHUXPOMETP,
KQJIOPUMETP, TEXHOJOTHMM  TOJYYEHUS COBPEMEHHBIX MAaT€pUAIOB, B TOM  YHCIIE
HaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanuss Ten. OJEeKTpUyYecKud 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U NIOJYNIPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe mnone. HanpskéHHocTh anexTpuueckoro mods. [lpuHuun cynepno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH AIEKTPUYECKOTO MOJIS.

PabGora cun osnextpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUBIIEKTpUUYECKasi IPOHULIAEMOCTD.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4eckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE D3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApaUIEIBHOE, CMELIAHHOE COSUHEHNE ITPOBOJIHHUKOB.

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

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBJICHHS] METAILJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPUOOPBI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEPMETp, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  MCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHME CHUCTEMbl ypaBHEHMH, JuMHeWHas (yHKuus, mnapaboia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: Mexanuueckoe IABM)KEHUE B XKUBOM npupoje, 1upgysus, ocMoc, TeI1000MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWMCTBA TBEPABIX TeJ, JKUAKOCTEH M TIa30B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOIWH,  3JEKTpOCTaTHYEeCKass  3allluTa,  3a3eMJIeHHe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMN Cynieprno3uliMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1osie IpPOBOAHMKA ¢ TOKOM. KapTWHa JMHMII MHIYKIMU MAarHUTHOTO IOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBiieHHE. J[BMI)KEHHE 3apsyKeHHOM 4YacTHIBI B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SlBnenue nsnekTpoMarHuTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUU.
DIEKTPOABUKYILAsA CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOABMXKYIIAs Cuia WHAYKIUMU B IPOBOJHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JICKTPOABUKYIEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle KoJaedOanus

Konebarenpnass cucrema. CBOOOIHBIE MeXaHWUYeCKHe Kojebanus. [apmoHmueckue
konebanus. Ilepuon, dacrora, ammautyga u (aza konebanuil. I[lpyXMHHBII MasTHUK.
Martematuyeckuii MasTHUK. YpaBHEHHE TapMOHUYecKuX KoseOanuii. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJ€ATHHOM
Kole0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KoieOaHusl.
Pe3onanc. BeiHyKIeHHBIE DJIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CUHYyCOMJANbHBIM MMEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUEHNUE CUJTBI TOKA U HANIPSDKEHUS.

Tpanchopmarop. IlpousBonctBo, mepenada W MOTPEOJIECHUE HIEKTPUUYECKOM SHEPrHUH.
DKOJIOTMYECKUE PHUCKH TIPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosnb3oBaHus
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHH 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TUHUHU AJIEKTpoIepeaady.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (TIPYKHHHBIN U MaTeMaTHUECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.



OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT JJTUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IENM W3 IOCIEIOBATENIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHuuyeckue BOJHBI, yciaoBHsl pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepenuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHS W3Iy4EHHUS SJEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[lkana »IeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, Pajap, PaJiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiii MEXaHMUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue cCBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPAa)K€HUE, MPEIOMIICHHE,
noJsipu3alus, Tudppakuus, UHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonrHeliHOe pacpoCTpaHEeHUE CBETa B OTHOPOIHOMN cperie.
JIyud cBeta. ToUeUHBIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUIl B IMIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TpEJIOMIICHHS CBeTa. AOCONIOTHBIM TMOKa3aTemb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceera. CloxxHbIH coctaB 6enoro cera. L[Ber.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHble HMCTOYHHKHU. Y CJIOBUA
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHue cBera. OnTuueckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ HOMOIIbIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cieliUAJILHONH T€OPUH OTHOCHUTEIbHOCTH

['panubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BaKyyMmMe, [PUHIUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe][JICHHE BPEMEHHU U COKpAILlEHUE JITTUHBI.

OHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOMN YaCTHUIIbI. DHEPTUs OKOS.

Pa3nen 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUusi U UMIYIIbC
¢doroHa.

OtkpbiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. Ypasuenue DitHmreitna s hotodpdexra. «KpacHas rpanuma» dhotodrddexra.

JaBnenue cBera. OneiTe! [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBA M IpaKTHYECKOE NpUMEHeHHue: (hoTornemMeHT, (POTOaaTUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.



Jlemoncmpayuu
®oTo3heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro ¢porodddekra.
CBeToauoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. Usnyuenue u normomenue GOTOHOB IpU MEpPEXoje aroma C
OJIHOTO YypOBHSA »HEpruM Ha Jpyroil. Buasl cnektpoB. CHekTp ypOBHEH 3SHEpruu aroma
BOJIOpOAA.
BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOU Ayalin3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudyeckne ycTpOICTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajbHbI aHaIN3
(ciekTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3ITYYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Habmroienue nuHeRvyaToro cexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTHI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTpOCHHUsI  sjpa. OTtkphITHE
panuoaktuBHOCTH. OnbITHl Pe3epdopaa mo onpeneneHno cocraBa paAuoaKTUBHOTO U3JIyUEHUS.
CsoiicTBa anb(da-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.
OtkpeiTue mpoToHa W HeitpoHa. Hyknonnas monens siapa [elizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usznyueHue. 3akoH
pazvoaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. Jle@ekT Macchl spa.

S nepusle peakuuu. [lenenue u CUHTE3 SI€ED.

SAnepubiii peaxktop. Tepmosnepnblii cuHte3. IIpobrembl M MEpCHEKTUBBI  SAEpHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTrETHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTto/1bl HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHnaMeHTaIbHbIE B3auMoecTBus. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.

TexHuueckue ycTpoNCTBa M NPAKTHUECKOE NPUMEHEHHE: TO3UMETpP, Kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).
Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPUIMKH

OTaIbl pa3BuUTHA  ACTPOHOMUMU. HpI/IKHaI[HOC U MHPOBO33PCHUYCCKOC 3HAYCHUC
ACTPOHOMMHU.

Bun 3Bé3nnoro HebGa. Co3Be3aus, ipKkue 3BE3/IbI, INIAHETHI, X BUIUMOE JIBHKEHUE.



Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ul 3BE3J TJIaBHOMN
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE IPEACTABICHUS O
IIPOUCXOXAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBbIE OBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. Paszberanme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabumtoneHnss HEeBOOPYKEHHBIM IJ1a30M € MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Pony ¢u3uku u acTpoHOMHUM B 3KOHOMHYECKOM, TEXHOJOTMYECKOW, COLMAIBHOW U
STUYECKON cdepax [eATeNbHOCTH YelIOBEeKa, POJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopun B (OPMHUPOBAHUU
IpeCTaBICHUN 0 (PU3MUECKON KapTHHE MHUPa, MECTO (PU3NIECKON KapTUHBI MHUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSI3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kkiacce ocymiecTBISETCS € Y4ETOM
COJIEp’KaTeNIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTUKH, OWOJIOTHM, XUMHH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUM, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIMY Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
IpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEIENIEHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nexrpuueckue SBICHUS B JKUBOW NIpHUpOJE, KojeOaTenbHbIE IBUKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM MNPUPOJE, NEUCTBHE pPAJUALMM HA >KUBbBIC
OpraHu3MBl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKass CTPYKTypa TBEPABIX TeI,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHOU
[IOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHU.

Texnonocus: TUHUM 3JEKTPOIEpead, TEHEPATOp NEPEMEHHOTO TOKA, 3JIEKTPOABUTATEIb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONITHKA, COTHEYHAsT OaTapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuyebHOro mnpenmera «®Pu3nka» Ha ypOBHE cpeAaHero oOmero oodpazoBaHuUs
(6a30BBIi YPOBEHB) TOKHO OOECTIEUUTD JOCTHKEHUE CISIYIOIUX TMYHOCTHBIX, METApeAMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yNbTAaThl OCBOEHUS ydeOHOro mnpeamera «Pu3uka» TOJKHBI OTpPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIUXCs PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMEN JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPMEHTAlUM, IO3UTUBHBIX BHYTPEHHUX YOEKJIEHUH,
COOTBETCTBYIOIIUX TPAJIULIHUOHHBIM LIEHHOCTSM POCCUICKOTO 00IIECTBa, PACIIUPEHUE KU3HEHHOTO
OTIbITA M OMBITA JEATENILHOCTH B MPOILIECCE PeaTu3alid OCHOBHBIX HANpPaBlIEHUN BOCIHUTATEIbHON
JIESITEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM  MO3MIMKM  OOy4yarolerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

IOPUHITHE TPAJAULMOHHBIX OOIIEYEIOBEUECKUX T'YMAHHUCTHUYECKUX U JAEMOKPAaTHUYECKHUX
[ICHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JESITENBHOCTh B MHTEpPEcax TIpa)kJaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMHU B COOTBETCTBHUH C UX (PYHKIHSIMH
Y Ha3HAuYEHUEM;

TFOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM EATENbHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYIapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM POCCUMCKUX YUEHBIX
B 00s1acTH (DU3UKH U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTH OILIEHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTHUPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B J€SITEIHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHUMBOTO Oy yIIIero;

4)3cTeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOYas 3CTETUKY HAay4YHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEC K Pa3InYHbIM chepaM npodecCuOoHaTbHOM e TEIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢bu3uKOol M TEXHUKOM, yMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHBIE TUIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpPa30BaHHUIO W CaMOOOPa30BaHHIO B 00NMacTH (DU3MKU Ha
IPOTSKEHUH BCEU KU3HU;

6)3K0/I0THYeCKOr0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  JKOJOTMYECKOM KYJIbTYphl, OCO3HAaHHWE TIJ00AJIBHOIO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHE JIEUCTBUI B OKPYKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS 1eeH
YCTOMUYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpPEHHUE OMbITA ACSITEIIBHOCTU IKOJIOTMUYECKON HAIPABIEHHOCTH HAa OCHOBE MMEIOIINXCS
3HaHWH Mo (HU3MKe;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
du3nUecKoil HayKu;

OCO3HAHHE LIEHHOCTH HAy4YHOW JEeSTEJbHOCTH, TOTOBHOCTh B MpoIlecce H3ydyeHUs (PpU3uKu
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiiCTBUS
Ba3oBble Jiornueckue AeicTBHA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyalIM3HpOBAaTh TNpoOiIeMy, paccMarpuBarh €€
BCECTOPOHHE;

ONpeNEeNATh UEIU AESITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbIBaTh IJIaH peLIeHUs MPoOIeMbl ¢ YIETOM aHaAIM3a UMEIOLIUXCS MaTEepUaIbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHHMBAaTh COOTBETCTBUE pE3YyJIbTATOB LEJAM,
OLICHUBATh PUCKHU MOCIIEACTBUI ESITEILHOCTH;

KOODJAMHUPOBATh M BBIIOJMHATH pPabOTy B YCIOBUSIX pEAIbHOTO, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICICTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBbie ucciieqoBaTe/IbCKHe 1eHCTBUSA

BJIQ/IETh HAYYHOH TEPMUHOJIOTHEH, KIIIOUYEBBIMU MOHATHSAMH U MeToJamMH (pusmdeckoi
HAYKH;

BJIQJIETh HaBBIKAMH Y4eOHO-MCCIIEOBATENbCKOW U TMPOEKTHOW AEsITeNhHOCTH B 001acTH
(Gu3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pEIleHHs 3a/ad
(bu3nYeCKOro cofepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJIQJIETh BUJAMHU JIEATEIbHOCTH IO IOJIYYEHUIO HOBOTO 3HAaHMs, €ro HHTEpHpeTaIui,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3NUYHBIX YU€OHBIX CHUTYAIUSIX, B TOM YUCIE MPH CO3JIaHUU
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3HM U aKTyaJU3UpOBaTh 3aj]auy, BbIABUTaTh TUIIOTE3Y
e€ peleHus, HaXOAUTh apryMEHTHI JJIs JOKa3aTelbCTBa CBOMX YTBEPXKJIEHUH, 3a7jaBaTh apaMeTpbl
Y KPUTEPHUU PEILICHNUS;

aHAJIM3UPOBAThH MOJYYEHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJbTaThl, KPUTUUECKH OLICHUBATh
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (HOpPMYIHpPOBaTh COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHON NEATEIBHOCTH, B TOM
qrclie TIPU U3YYCHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3HMKE B IPAKTUUECKYIO 00JIaCTh KUZHEACSITENbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00s1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.



Patora ¢ undopmaunmeii:

BJIaACTb HABBIKAMH IIOJTYYCHUA I/IH(l)OpMaI_II/II/I (bI/IBI/I‘IeCKOI‘O COACPIKaHUA N3 HCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOATENBHO OCYIIECTBJISITH IOWCK, aHajIU3, CHCTEeMaTH3alUIi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

HCIIOJI30BATh CPCACTBA I/IH(l)OpMaLII/IOHHbIX 1 KOMMYHUKAIUOHHBIX TEXHOJIOTUH B peuicHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 33/Ja4 C COOJIOACHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI, PecypcocOepeKeHHs, MPaBOBbIX M ATHYECKHUX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJEPKAHUS B PA3IMYHBIX (popMaTax ¢ y4€TOM Ha3zHAuCHUS
uHpOpMALlUM M IEJIEBOM ayJUTOpUH, BHIOMpas ONTUMANbHYIO (OpMYy TPpPEACTAaBICHUS U
BU3YaIH3aI1H.

KoMMmyHukaTnBHBIE yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh NPEANOCHIIKY KOH(IMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEIICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMAaTHKy M METOIbl COBMECTHBIX JEHCTBUM C y4y€TOM OOIIMX HHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOT0 4iIEHA KOJUIEKTHBA,

IIPUHUMATD L€ COBMECTHOM JIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH IEHCTBUS
10 €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEUCTBUM, pacHpeleisaTbh polIu ¢ Y4ETOM MHEHHU
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KAUeCTBO CBOET0 BKJIA/la U KaKJOI'0 yYaCTHMKA KOMaH/bl B OOIIUI pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IIpejJlaraTb HOBBIE ITPOEKTHI, OLICHMBATh HJEU C IO3UMLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETUYECKOE ITOBEICHUE B PA3JINUHBIX CUTYalUsX, IPOSBISATh
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBIATh TO3HABATENBHYIO JAEATEIBHOCTh B 00NAcCTH (PU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (HOPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBIIATh ITUTAH PEIICHUs] PACUETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHSI TPAKTUYECKOM pabOThl ¢ Y4ETOM HMEIOIIMXCS  PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANIOYTEHNH;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacHIMpSTh paMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEITOUYTCHUIM;
JienaTh OCO3HAHHBIN BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIcHuE;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
Croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYIULUU B 00acTU (PU3HKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEIILHON pedliekcny Kak OCO3HAHUSI COBEPIIACMBIX JICHCTBHUHA U
MBICJIUTEIIbHBIX MIPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€E PE3YJIbTaTOB ACITECIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B mpouecce moCTHKEHHS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI 1O (DU3MKE TS
yYpOBHSL cpeaHero oOmiero oOpa3oBaHUs y OOYYaIOIIMXCS COBEPLICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoIaralonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUSl, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BUJICTH HANPABJICHUS PA3BUTHUS COOCTBEHHON SMOIIMOHAILHOU Cephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBAHHUS, BKIKOYAIOLIErO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJEHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K SMOIMOHAIBHBIM M3MEHEHUSM U MPOSBISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHMBALlMM, BKJIKOYAKOLIEH CTPEMIICHHE K JOCTH)KCHMIO LEIM MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONMIEH CHOCOOHOCTh TMOHMMATh OSMOIMOHAIBHOE COCTOSIHUE JAPYTUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CIOCOOHOCTH BBICTpaMBaTh OTHOLIEHUSI C APYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonmy obyuenuss B 10 kjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poiib U MecTo (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOMH
Hay4YHOM KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHHUKM M TEXHOJOTHH, B IPAKTHYECKOU
JNeITEeIILHOCTH JIFOIEH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS M3YUEHHbIX (PU3MUECKUX MOJelNeil: MarepuanbHas TOYKa,
UHepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TENO, MICANbHBIA ra3, MOJIEIU CTPOEHUS
ra3oB, JKUJKOCTEW M TBEPIBIX TEJl, TOUCUHBIN 3JEKTPUUECKUN 3apsj MpU pelieHUH (PU3NYEeCKUX
3az1ay;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (MPOLECCh) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYIIPHO-KMHETUYECKOM TEOPUHM CTPOECHHS BEIIECTBA U  DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHNE, CBOOOHOE Ma/ieHue Tell, ABHKEHUE
10 OKPYXXHOCTH, MHEpLus, B3auMojieicTBue tei, nuddysus, OpoyHOBCKOE BUKEHHUE, CTPOECHUE
KHUJIKOCTeH W TBEPIBIX TeJ, U3MEHEHHEe 00b&Ma Ted NMpU HarpeBaHUM (OXJAKICHUH), TEIUIOBOE
paBHOBECHE, HCIApEHHE, KOHACHCALWA, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIIAXXHOCTh
BO3/lyXa, IMOBBIIICHUE JaBJIEHUS Ta3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYZE, CBSI3b MEXIY
napaMeTpaMH COCTOSIHUSA ra3a B U30IPOIIeccax, dJIEKTpU3alusl Tejl, B3auMOJICHCTBIE 3apsI0B;

OIMCBIBATh MEXAHUUYECKOE JIBMKEHHE, UCTIONB3Ys (PU3MUECKUE BETMUMHBL: KOOPIANHATA, MYTh,
IepeMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYJIbC Tella, KUHETUYecKas dHEpIus,



NOTEHIMAJIbHAs SHEPrusi, MeXaHWyecKas padoTa, MEXaHWYecKas MOIIHOCTb; IPH OINUCAHUU
NPaBUIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIIOJIb3YEMbIX BEJIMUMH, X 0003HAYCHUS U €AMHUIIB,
HaXOJUTh (POPMYIIBL, CBSA3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE TEIUIOBbIE CBOMCTBA T M TEIUIOBBIE SBJIEHUS, HCHOJb3Ys
¢du3nyeckue BEIMYMHBL: JaBJIEHUE ras3a, TeMIeparypa, CpelHsAs KHHEeTHYecKas SHEeprus
XAOTHYECKOTO JBW)KEHUS MOJIEKYN, CpPEIHEKBAJpAaTUYHAs CKOPOCTb MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHSAS HHEprus, padbora raza, Kod(Q(QUIMEHT MOJE3HOTO JEHCTBHS TEIIOBOTO
JIBUTATEIIs; IPU ONMCAHUU IIPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOIb3YEMbIX BEJIMYMH, UX
0003HaueHMsI U €UHULBI, HAXOAUTh (OPMYIIbI, CBSI3bIBAIOLINE JaHHYIO (PU3MUYECKYIO BEJIUYUHY C
JPYTUMH BEJTHYUHAM;

OINKCBHIBATh H3YYEHHBIC AJIEKTPHUECKUE CBOWCTBA BEIIECTBA M DJICKTPUUYECCKHUE SBIICHHS
(mpouecchl), MCMOb3ysl (PU3MUECKUE BEIMUYMHBL: 3JIEKTPUUYECKUN 3apsi, SJIEKTpUYECKOoe IIOoJIE,
HaNpsHKEHHOCTD 10JIs, MOTEHLUAJI, pa3HOCTh MTOTEHIAJIOB; TP ONHCAaHUM MPABUIIBHO TPAKTOBATh
(U3UUECKU CMBICT HCIIONB3YEMbIX BEJIWYHMH, X 0003HAYECHHUS M €IMHUIIBL;, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHYNHAMU;

aHaJM3UpPOBaTh (U3MYECKHUE IPOLECChl U SBICHUS, HCHOJIb3yd (PU3UUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tsroteHus, |, Il u Il 3akonsr HploToHa, 3aKOH CcoOXpaHeHUs
MEXaHUYECKOW DSHEPruM, 3aKOH COXPAHEHUS WMITYJbCA, NPUHIUN CYNEPIO3UINN CHJI, TPHHIUT
PaBHOIIPABHUS WHEPIUAIBHBIX CHUCTEM OTCYETA, MOJICKYISPHO-KHHETHUYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KHHETUYECKON SHEPTUU TEIJIOBOrO JIBUKEHUS MOJIEKYI
¢ abCOIOTHOM TeMIepaTypo, NepBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS 3JIEKTPUYECKOTI0
3apsga, 3akoH KynmoHa, mpu STOM pa3nuyarh CIOBECHYIO (DOPMYyIHpPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BhIPAXKEHUE U YCIOBUSI (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE INPUHIMIIBI JEHCTBUSA MALIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3InyaTh yCiaoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBIMTOJIHATh OKCIEPUMEHTHI TI0 HWCCIEJOBAHUIO (U3NYECKUX SBICHWH U TPOIECCOB C
UCTIOJIF30BaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPEHHA, IPH 3TOM (OPMYIMPOBAThH MpodiieMy/3aaaqy
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, coOMpaTh YCTaHOBKY U3 NPEAJIONKEHHOTro 000pyJOBaHUS,
IPOBOJUTH OMBIT U (POPMYIMPOBATH BHIBOBI;

OCYIIECTBIISITh PSMbIE U KOCBEHHBIE U3MEPEHUsT (PU3MUECKUX BEIMYUH, TIPH 3TOM BBIOHPAThH
ONTUMAIILHBIA CIIOCOO M3MEPEHHUsI M WCIOJBb30BaTh W3BECTHBIE METOJBI OLEHKU ITOTPEITHOCTEH
U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEJIWYMHAMHU C HCIOJIb30BaHUEM IPSMBIX
U3MEPEeHUH, MPH 5TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATh pE3yAbTATHI ITOJYYEHHOU
3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TAOJHIl U TPaQHKOB, J€IaTh BBIBOABI 110 PE3yabTaTaM
UCCIIE/I0BaHMS;

coOmoaTh HpaBuWia 0Oe30MacHOro Tpyda HpU TNPOBEACHUM MCCIEIOBAaHUNH B paMKax
y4eOHOTO  JKCIIEPHMEHTa, y4eOHO-HCCIIEZOBATENBCKOH M MPOEKTHOH  JIEATENHHOCTH  C
UCTIOJIF30BaHUEM M3MEPHUTEIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemath pacu€THBIE 33Jjau C SBHO 33JaHHOM (U3NYECKOI MOJENbI0, HCHONb3Ys (PU3HnUecKue
3aKOHBl W MPHUHLUIBI, HA OCHOBE aHalIM3a YCJOBUS 33Ja4d BHIOMPATh (PU3MUECKYI0 MOJEIb,
BBIJICNATh (PM3WYECKHE BEIMYUHBI W (OPMYIBI, HEOOXOMUMBIE /sl €€ pelIeHHs, MPOBOJUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOIYYEHHOTO 3HAUCHUS (PH3HMUECKON BETMYMHEI;

peliath KauyeCTBEHHBbIE 3aJlaud: BBICTPAUBATh JIOTHUECKHM HENPOTUBOPEUUBYIO LIEMNOYKY
paccyXIeHU ¢ ONOpPOi Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;



MCIIOJIb30BATh MPH PEUICHUH y4eOHBIX 33/a4 COBpPEMEHHbIE MH(POPMAIIMOHHbBIE TEXHOJIOTHUU
JUISL TIOMCKA, CTPYKTYPUPOBAHWS, HWHTEPIPETAMA ¥ TPEICTaBICHHUS Yy4eOHOW U HaydHO-
MOMYJISIPHOW WH(POPMAITIH, MOJTYICHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH
MOJIy4aeMyro HHPOPMAIHUIO;

MPUBOJIUTH MPHUMEPHl BKIAJa POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HAyKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TCOPETUUECKUE 3HAHUS MO (PM3HUKE B MMOBCEIHEBHOMN JKU3HH IS 00CCIICUCHHUS
0e30MacHOCTH MpHU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHS
3JI0POBBS U COOJIIO/ICHUSI HOPM DKOJIOTHUYECKOTO MOBEACHUSI B OKpY KaroUleil cpee;

paboTaTh B TPyIIE C BHIIOTHECHHEM PA3JIMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH padoTy
TPYNIbL, palMOHATBHO pacHpeleNiaTh OO0S3aHHOCTH W IUIAHUPOBATh  JEATEIBHOCTh B
HECTaH/IAPTHBIX CHUTYaIUsX, a/IeKBaTHO OIICHUBATh BKJIAJ KaXXJOr0 M3 YYAaCTHUKOB TPYIIbl B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.

K xonmy obydenust B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHH:

JEMOHCTPUPOBATh Ha MPUMEPaxX pPOJib U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpPA, B PA3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJOTUH, B MPAKTHUECKOI
JESTSIILHOCTH JIFOJICH, IIEJIOCTHOCTh U €IMHCTBO (PU3MUYECKON KapTUHBI MUPA,

VUUTHIBATh TPAHUIBI TMPUMCHCHHS W3YYCHHBIX (U3MUYECKUX MOJCICH: TOYCUHBIH
ANEKTPUYECKUH 3apsill, Tyd CBETa, TOUCUHBI UCTOYHHUK CBETA, siiepHasi MOJAENb aToMa, HyKJIOHHAs
MoO/JIeJIb ATOMHOTO sJIpa MPH pelieHny (pU3nuecKkux 3aaay;

pacnio3HaBaTh (hU3MUECKUE SBJIICHUs (IIPOIECChI) W OOBICHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKA W KBAaHTOBOW (M3WKH: SJIEKTPUYECKAs MPOBOJUMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEeHCTBUS TOKa, B3aMMOJACHCTBHE MAarHUTOB, JJICKTPOMArHUTHas
UHAYKIHS, JEHCTBHE MAarHUTHOTO IIOJII Ha MPOBOJAHMK C TOKOM M JIBHXKYILIUICS 3apsii,
AJICKTPOMArHUTHBIC KOJCOAHWS W BOJHBI, NPSIMOJIMHEHHOE PAaCIpPOCTPAHCHHUE CBETa, OTPaKCHHE,
nperomiieHue, WHTephepeHnus, TUGpakius W TOJsApH3alus CBeTa, JUCIEPCHUS CBETa,
dorornekrpudeckuii 3dhdext (hoTorddekr), cBeTOBOe NaBlIeHHE, BOZHUKHOBEHHE IJMHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONKCHIBATh WM3yYeHHBIC CBOWCTBA BEMIECTBA (DJIICKTPUYECKUE, MArHUTHBIC, ONTHYCCKHE,
IEKTPUIECCKYI0O TPOBOJAMMOCTh PA3IMYHBIX CPEI) M DJIEKTPOMATHUTHBIC SIBICHUS (IIPOIIECCHI),
UCTIONB3YS  (PU3WYECKUE BEIUYHHBL: DJIEKTPUYECKHI 3apsl, cuja TOKa, DSIEKTPHUECKOe
HaANpsDKEHUE, DIIEKTPUYECKOe COMPOTHBICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABUKYIIAs CHIIA,
pabota TOKa, WHAYKIHS MarHWUTHOTO TOJs, cuia Awmrepa, cuia JlopeHlla, WHIYKTHBHOCTH
KATYIIKW, SHEPTUS DJICKTPHUUECKOTO W MArHUTHOTO TIOJIeH, TMEepUoJ W dYacToTa KoJIeOaHW B
Koe0aTeIbHOM KOHTYpE, 3apsifi U CHjla TOKa B TPOIECCe TapMOHUYECKHX AIIEKTPOMArHUTHBIX
KonebaHui, (QOKYCHOE paccTOSHHWE U OINTHYecKas CHUia JIMH3bI, TpPU OMHCAHUU MPABUILHO
TPAKTOBATh (PU3MUYCCKUH CMBICI HCITOJIb3yEeMbIX BETMIMH, MX 0003HAUCHUS U CIUHUIIBI, YKA3hIBAThH
(OpMYITBI, CBS3BIBAOIINE JAHHYIO (PU3HUSCKYIO BEIMYNHY C APYTUMHU BETUIHHAMU;

OTHCHIBATh N3YUEHHBIE KBAHTOBBIE SIBJICHHS M MPOIIECCHI, UCTIONB3Ys (DU3NYECKHE BETUIHHBI:
CKOPOCTh DJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTUS M UMITYJIbC (POTOHA,
MIEPHOJ] TIOJTypacaaa, JHEPrHs CBSI3U AaTOMHBIX SJIEp, NPHU OINHUCAHWUU MPABUIBHO TPAKTOBATH
(U3HYECKUH CMBICI HCITOJIb3yEeMbIX BEJIMYMH, X 0003HAYCHHS W CAMHHMIIBI, YKa3bIBaTh (YOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MYECKYI0 BETUYHMHY C APYTMMHU BEIMYMHAMH, BBIYHUCISATH 3HAUYCHUE
bu3NYECKOI BETUYMHBL;



aHAJM3UpPOBaTh (U3NYECKHUE IPOLECCHl U SBICHMSA, HCHOIb3yd (PU3UUECKUE 3aKOHBl U
IMPUHIHUIIBI: 3aKOH OMa, 3aKOHBI MOCJICAOBATCIILHOI'O U MapalyICJIbHOI'0 COCAUHCHU A IPOBOJHUKOB,
3akoH Jxoymsa—JleHna, 3akOH JJIEKTPOMAarHUTHOM MHIYKLHH, 3aKOH IIPSMOJIMHEWMHOIO
pacIpoOCTpaHEHMs CBETa, 3aKOHbI OTPA)KEHUS CBETAa, 3aKOHBI IPEJIOMIICHUS CBETa, ypaBHEHHE
OliHmreitHa Ui GoTtodddexra, 3aKOH COXpPAHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHHUsI MaCCOBOI0 YMcia, OCTyIaTsl bopa, 3akoH
pPaIMOaKTUBHOTO pacmajga, MpPU OSTOM pPa3IM4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPAXKEHUE U YCIOBUS (TPaHULbl, 00JIACTH) IPUMEHUMOCTH;

OIpesieNATh HAIlPABJICHUE BEKTOPA UHIYKLIMU MAarHUTHOT'O MOJIS IPOBOJAHUKA C TOKOM, CHJIbI
Awmriepa u cuinbl JlopeHua;

CTPOMTH M ONHCHIBATh N300pakeHHE, CO3/1aBAeMOE INIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBINOJIHATh HKCHEPUMEHTHI 110 HUCCIEI0BAaHUIO (U3NYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM INPSAMBIX, 1 KOCBEHHBIX U3MEPEHHI: pU 3TOM (HOpMyIUpOBaTh npodieMy/3aaqy
U TUIOTe3y Y4eOHOro SKCIIEpUMEHTa, COOMpaTh YCTaHOBKY M3 NPEAJIONKEHHOTO 000pyJOBaHUS,
IIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh IPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYMH, [IPU 3TOM BBHIOUPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHs M HCIOJIb30BAaTh M3BECTHBIE METO/bl OLIEHKHM IOIpPEIIHOCTEH
U3MEPEHU;

ucciea0BaTb 3aBUCHMMOCTH (1)I/I3I/I‘~I€CKI/IX BCJIMYHH C HCIIOJIb3OBAHHUEM IIPSAMBIX I/I3MepeHI/H\/JII
IpU 3TOM KOHCTPYUPOBATb YCTaHOBKY, (PUKCHpPOBATh pPe3yJbTAaThl IOJYYEHHON 3aBUCUMOCTH
(Gu3nUecKrx BEJIMYUH B BUJE TaOIUI] U IpaMKOB, AeIaTh BBIBOJBI M0 pe3yJIbTaTaM HUCCIIEI0BaHMS;

coOnrofarh mpaBwia O€30IaCHOrO TpyAa IpU NPOBEACHUM HCCIEIOBaHUM B paMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIICOBATENICKOH M MPOSKTHOH  JIEATENBHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyI0BAHHUS;

pewaTh pacu€THbIE 33aJjau C SBHO 33JaHHOM (U3MYECKO MOJeNbI0, HCIONb3Ys (pU3nuecKue
3aKOHBI W TIPHUHIMIIBI, HAa OCHOBC aHalin3a YCJIOBUA 3adadn BI>I6I/IpaTI) q)HSI/IIIeCKYIO MOICJIb,
BBIIETATh (PU3MUECKUE BENUYMHBI U (OpMynbl, HEOOXOAuUMBIE Uil €€ pEelIeHHs, MPOBOJIUTH
pacy€Thl U OLIEHUBATh PEAILHOCTH MOJIyYEHHOT'O 3HaUeHUs (PU3HMUECKON BEITUYHMHBI;

pelaTe KAayeCTBEHHBIE 3aJa4yM: BBICTPaMBaTh JIOTMYECKHM HENPOTHUBOPEYMBYIO LEMOYKY
paccyXJIeHH ¢ OMOpo Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

HCIIOJIB30BAaTh MPHU PCUHICHUUA yqe6Hr,1x 3aaa4 COBPECMCHHBIC I/IH(l)OpMaHI/IOHHI)IG TEXHOJIOIUHN
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HHTEpIpPETallMl U MpPeJCTaBIeHHUs Y4eOHOH M Hay4yHO-
HOMYJISPHON MH(OPMAIMK, MOTYYEeHHON U3 pa3IMYHBIX HUCTOYHHMKOB, KPUTUYECKH aHAIN3UPOBATh
MOJIy4aeMyto HH(POPMAIHIO;

OOBICHSTH MMPUHIUIIBI I[Gf/iCTBPIH MallluH, HpI/I60p0B U TEXHUYCCKUX yCTpOfICTB, pasiinydaTtb
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BaHMs B TOBCETHEBHOM JKU3HU;

IOPUBOAUTH MPHUMEpPHI BKJIAJa POCCHUMCKUX M 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCIIOJIB30BAaTh TCOPETUYCCKUEC 3HAHUA I10 q)HSI/IKe B HOBCGHHGBHOI\/'I KHU3HU I oOecrieueHus
0€30MacHOCTH MU OOpAaIIeHUH C MpUOOpaMM M TEXHUYECKHMMM YCTPOHCTBAMH, JUISI COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaroIlei cpeje;

paboTaTh B TpYIIE C BHIIOJHEHUEM DPA3JIMYHBIX COIMAIBHBIX pOJIeH, MJIaHUPOBaTh paboTy
TpyONbl, palMOHAIbHO pacHpeleNsiTh O0S3aHHOCTH U IUIAHUPOBaTh  JESATENbHOCTh B
HECTaHJAPTHBIX CHUTYalUsAX, aJE€KBaTHO OLICHMBATh BKJIAJ KaXXJOr0 M3 YYaCTHUKOB TIPYIIbl B
pelIeHne paccMaTpruBaeMoi MPoOIIEMBI.
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KosmyecTBo yacoB
HaumeHoBaHue pa3jiejioB U TeM DJieKTpoHHbIe (HuppoBbIE)
Ne n/m Konrtpoabnbie | Ilpakruueckue
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129, |5 JJEKTPOAMHAMUKA (12 uacos) B pe3ynbrate u3yueHus pasziena 00yJaronuiics JOIKeH:

BsaumoperictBue TokoB. MarautHoe nosne. Cunia Amnepa. Cuina
Jlopenua.

MarHuTHbIE CBOMCTBA BELIECTBA.
OTKpBITHE AIIEKTPOMArHUTHOM MHYKIIMA. MarHUTHBIA OTOK.
[IpaBuio Jlenna. 3aKoH 3J1€KTPOMarHUTHOW MHTYKIIHH.

BuxpeBoe anexkrpudeckoe nosie. 9/1C MHIYKINU B IBHKYLIHXCS

3HAMb/NOHUMAM b

) CMBICIT HOHATHH: B3aNMOJICHCTBHE,
AJEKTPOMATHUTHOE T0JIE;
° CMBICIT (buznyecKux 3aKOHOB

AIIEKTPOMArHUTHON MHIYKIIUU;

BKJIA/I POCCUICKUX U 3apyOEKHBIX yUYEHBIX,
OKa3aBIIMX HauOoJblIee BIUSHUE Ha pa3BUTHE (U3UKU;
ymemb:

OMUCHIBATh M  OOBSACHATH  (Pu3nMUecKue
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MIPOBOJHUKAX. SIBIICHUSI U CBOMCTBA TEJI: AJICKTPOMArHUTHYIO HHTYKITHIO;
C I 5 o OTJIMYATh THUIIOTE3bl OT HAYYHBIX TEOPHil;
MOWH, usi. THIYKTHBHOCTh. DHEPrus MarHUTHOTO TIOJS
AMOMHIYKLL YK oc p a oro 1o JeNaTh BBIBOJBI HAa OCHOBE OSKCIEPUMEHTANbHBIX JIAHHBIX;
TOKa. IPHUBOAUTL IPHUMEPHI, IIOKA3BIBAIONIME, 4YTO: HAOIIONCHUS M
B3auMOCBS3b HIEKTPHUYECKOrO H MATHUTHOTO HOJieii HKCIIEPUMEHT SIBJISIFOTCS. OCHOBOM Ui BBIIBMKEHHS THIIOTE3 U
TEOpUH, TO3BOJISIOT TIPOBEPHUTH HMCTHHHOCTh TEOPETHUECKUX
JlaGopaTopHbie padoThI BBIBOJIOB; 4TO (hU3UYECKAsi TEOPHUS JA€T BOZMOXKHOCTh OOBSICHSTH
| Hat . W3BECTHBIC SIBJICHUS TIPUPOJIBI U HAyIHBIC (DAKThI, IPEICKA3BIBATH
. HaGmoienue neiicTBrsI MarHUTHOTO TI0JISL HA TOK. ellle HeM3BECTHBIE ABICHH,
2. V3ydeHue SBICHUS 3JIEKTPOMArHUTHOW MHTYKIHH. ° BOCIIPUHUMATh W Ha OCHOBC IOTYdCHHBIX
3HAHUU CaMOCTOSITEITLHO OIICHUBATH uH(pOpMAIIHIO,
JdeMoHcTpauun conmepxkamiytocst B coobmenusix CMU, HartepHere, Hay4dHO-
. MOMYJISIPHBIX CTaThsX;
1. MarautHoe B3aUMO/ICHICTBUE TOKOB. N
UCnONb308amb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUUECKOIl
2. OTKJIOHEHUE HIICKTPOHHOTO ITyYKa MATHUTHBIM IOJICM. N
0eamebHOCMU U NOGCEOHEGHOU HCUSHU ONA:
3. MaruuTtHas 3amuch 3ByKa.
4. 3aBucumocth JOJIC WMHAYKIMH OT CKOPOCTH HM3MEHEHUS ° obecneuenns 6e301éaCHOCTH
MATHHTHOLO IIOTOKA. JKUZHENEATEIbHOCTH B TPOIECCE HCIOJIb30BAHUS  OBITOBBIX
ANEKTPONPUOOPOB;
o MOHUMAaHHUS B3aMMOCBSI3H y4eOHOT0
npeaMera ¢ 0COOGHHOCTAMHU Mpodeccuil M mnpodeccuoHaNbHOM
JIESITCIILHOCTH, B OCHOBE KOTOPBIX JIGKAT 3HAHUS 110 JaHHOMY
yu4eOHOMY IPEAMETY.
16 v. MEXAHUKA(64.) + QJIEKTPOANHAMMUKA (104.) B pesynbpTaTe nzydueHus paszziena 00y4Jaromuncs T0KeH:

KOJIEBAHMUS U BOJIHBI (16 uacoB)

CBoOoaHbIE W BBIHYKJIEHHBIE KojeOaHus. MareMmaTudeckuit
MastHuK. KoneGanus rpy3a Ha npyxuHe. ['apMoHHUecKkre KoebaHus..
Awmmnutyna, mepuon, uyactora M Qasza konebanuil. IIpeBparenus
SHEPruM MpU raApMOHUYECKUX KoJeOaHusx. PesoHaHc.

CBoOomHble KonebaHusi B KonebarenbHOM KOHType. llepron

CBOOOJHBIX JIEKTPUUECKHUX KonebaHui. [lepeMeHHbIH eKTpUIecKuii

3HAMb/NOHUMAMb:
L4 CMBICII HOHSTHIA: BOJIHA,
CMBICJI (I)I/I3I/IHCCKI/IX BCJIMYUH: CKOpPOCTD,
MCXAaHUYCCKas SHCPIusa, BHYTPCHHSASA SOHCPT U,

CMBICJI (1)I/ISI/IT-IGCKI/IX 3aKOHOB COXpaHCHUA

SHEPTUH;
BKJIa/I POCCUICKUX U 3apyOEKHBIX yUYCHBIX,
OKa3aBIIMX HauboJblIee BIMSHUE Ha pa3BUTHE QU3UKH;




QzZ
JC

K-60 Cooepotcanue yuebHo2o mamepuana Tocyoapcmeennvle mpebosanust K yposHIO 00ueo0pazoeameibHol
uacos 1O0020MOBKU YHAUUXCS
TOK. [lelicTByronMEe 3HAaUEHUsI CUJIbI TOKA U HalpsbkeHus. Pe3oHaHc B|ymemas:
AIEKTPUYECKON LICTIH. ABTOKOJICOaHNS ['enepupoBanue . JieNaTh BBIBOIbI Ha OCHOBE
AIIEKTPUYECKOW  SHEpruu. Tpanchopmarop. [IpousBozcTso, OKCIIEPUMEHTAIBHBIX JIAHHBIX; 4YTO (DU3MUYECKas TEOpHs JaeT
HCIIO0JIb30BaHMUE U Iepeadya 3J]eKTqueCKof/'1 SHEPIrUu. BO3MOXKHOCTh OOBSICHATH H3BECTHBIC SIBJIICHUS npupoanl M
Mexanunueckue BosHbI. [lonepednbie U Mpo0JIbHBIE BOIHBIL. Hay4HbIC (aKTI, IPE/CKA3IBATE CLIC HCH3BECTHDIC SIBIICHIS;
Jlmuaa BonHbL. CKOpOCTh BOJHBL. PacmpocTpaHeHue BOJIH B ® OMUCHIBATE U OOBACHATH  (HU3HYCCKHE

YIPYTUX cpefax. 3BYKOBbIe BOJHBI. 3mydeHHe 3JeKTPOMarHUTHBIX
BosH. Ombitel  ['epma.  IlpuHnmmer  pamuocBsizu.  CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH. Panmosnokarus. [lonsitie o TeneBuaeHuu.

JlabopaTopHas padora
3. Onpenenenue yCKOpeHUs: CBOOOTHOTO MaJieHHs MPU TOMOIIH
MasITHUKA.

JdemMoHcTpauun
MaremaTH4ecKui MasTHUK.
Konebanus rpy3a Ha npy>KuHe.
CB0OOTHBIE MEKTPOMATHUTHBIE KOJICOAHHSI.
Ocruuiorpamma rnepeMeHHOro TOKa.
['eneparop nepeMeHHOro TOKa.
Nznyyenue u iprieM 3JIeKTPOMarHUTHBIX BOJIH.
OTtpaxkeHue 1 MpeJoMIIEHHE JIEKTPOMarHUTHBIX BOJIH

NogakrowdhE

SIBJICHUSI U CBOMCTBA TEJ: PacHpOCTPAHEHHUE DBJIECKTPOMArHUTHBIX
BOJIH;

MIPUBOJIUTH MPUMEPbI MPAKTUYECKOTO
HCITOJIB30BaHUS (PU3MYECKUX 3HAHUMN: 3aKOHOB AJICKTPOJIUHAMHUKHU
B DHEPIreTUKE; PA3JIMYHBIX BUJOB JJICKTPOMATHUTHBIX H3JTy4YCHUH
JUISL Pa3BUTHSL paIio- U TEIEKOMMYHUKALIHIA;

BOCIIPUHUMATh U HAa OCHOBE IOJYYEHHBIX
3HAaHUH CaMOCTOSITEIIBHO OIICHUBATH uHpopmaruio,
conmepxkamiytocst B coobmenusix CMU, HartepHere, Hay4dHO-
MOMYJISIPHBIX CTAThSX;

UCHOIb306aMb NPUOOPEmMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0CAMENbHOCIU U NOBCEOHEEHOIL MCUHU ON1A:

obecrieueHus 0€30macHOCTH
KHU3HEACITSILHOCTA B TIPOIECCE MCIIOB30BAHUS CPEJCTB PaJIno-
U TeIEKOMMYHHUKAITMOHHOM CBSI3U;

OIICHKHU BJIMSIHHSI Ha OPTaHW3M YeJIOBEKa U
JPYTHE OPTaHU3MBbI 3arps3HEHUST OKPYKAIOIIEH CPEeIbI;

paIoOHATBLHOTO  MPHUPOAONONB30BAHUSA U
OXpaHbl OKPYKAOIIEH CPeIbI;

MMOHUMAaHUS B3aUMOCBSI3H y4e0HOTO
nmpeaMeTa ¢ 0COOCHHOCTSIMH Tpodeccuid u MpodecCHOHATTBHON
NESITEIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHHS 10 JAaHHOMY
y4eOHOMY MpeaMETY.
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14 4. B pesynbpTaTe nzydeHus paszzeina 00yJaromuncs T0JDKEH:

IJIEKTPOJANHAMMKA (14 yacosB)
OIITUKA
CKOpOCTb CBETa U METOABI €r0 ONPEIECIICHHUS.

3aKOH OTpakeHMsI cBeTa. 3aKOH IpenomiieHust ceera. [lomHoe
BHYTPEHHEE OTPaKEHHUE.

JIunza. Iloctpoenue m3zoOpaxenus B jauH3e. Popmysia TOHKON
JIMH3BL

Hucniepcust cBera. Mutepdepenius ceeta. Judpakius cpera.
JnbpakroHHas pemerka.

Bunbt w3nyuyenumit. HWcrounumku cBera. Buael  CrieKTpoB.
CrnektpaneHbiii  aHamus3.  MHdpakpacHoe u  ynbTpaduoneroBoe
n3iydeHus. PentrenoBckue tyun. [lkana 31eKTpoOMarHuTHBIX BOJIH.

JlaGopaTopHbie paboThI
4. IsmepeHue nokasareiis peJoMIIEHHsI CTEKIIA.

5. Ompenenenrie ONTHYECKONW CHIIBI U (POKYCHOTO PacCTOSHHUS
COOMpAroIIeH JTMH3HI.

6. 13mepenue JUIMHBI CBETOBOM BOJIHBI.
7. Habmtoenue CIIoNIHOTO U TMHEHYaTOro CIIEKTPOB.

JdeMoHcTpauun
OtpaxeHue cBera.
IIpenoMienue cBera.
Wnrepdepenis caera.
Judpakims ceta.
[TomyyeHne ciekTpa ¢ TOMOIIBIO IPU3MBI.
[Tonyyenue criekTpa ¢ MOMOUIBIO AU(PPAKIIMOHHON PEHIETKH.

ocoukrwdE

3HAMb/NOHUMAMb:

° CMBICII HOHSITHIA: SJICKTPOMAarnuTHasg BOJIHA,

. CMBICIT (busznuecKux 3aKOHOB
ANEKTPOJIMHAMUKHY;
ymemb:

o OMHCHIBAaTE UM  OOBACHATH
SIBJICHHS 1 CBOMCTBA TEJI: BOJIHOBBIE CBOMCTBA CBETA;

OTNIMYATh THIOTE3bl OT HAyUYHBIX TEOPHIA;
JeNaTh BBIBOJBI HAa OCHOBE OSKCIEPUMEHTANbHBIX JIAHHBIX;
MPUBOAUTH TPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOMIOACHUS U
HKCIIEPUMEHT SIBJISIFOTCS. OCHOBOM Ui BBIIBIIKCHHS THIIOTE3 U
TEOpHil, TO3BOJSIOT TPOBEPUTH HCTUHHOCTH TEOPETHUECKHUX
BBIBOJIOB; 4TO (pU3MYECKasi TEOPHUS JaeT BO3ZMOXKHOCTh OOBIICHSTH
W3BECTHBIC SIBJIICHUS TIPUPOJIBI U HAyYHBIC (aKThI, IPEICKA3LIBATH
ellle HEU3BECTHHIE SIBJICHNUS,

BOCIIPUHUMATh M HAa OCHOBE IOJyYEHHBIX
3HAHUI CaMOCTOSITEIIEHO OIICHUBATH uHpopMaIuio,
cojepxamrytocs B coobmenusix CMMU, HurepHere, HayuyHO-
MOMYJISIPHBIX CTAThHAX;

UCnONb308aMb NPUOOPEmeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOu
0esamenbHOCmU U NOGCEOHEBHOU HCUZHU ONA:

OIICHKH BIIMSIHMSI HA OPraHU3M YeJOBEKa U
JIpyrue OpraHu3Mbl 3arpsi3HEHUS OKPYXKAIOLIEH Cpeibl;

PaAIMOHAIBHOTO  TIPUPO/IOTIOTH30BAHUS
OXpaHbl OKPYKAIOIIEH CPEIBI;

MOHMMAaHUS B3aUMOCBSI3U yU4eOHOTO MpeIMeTa C 0COOCHHOCTSIMU
npodeccuit M MPOPEecCHOHANBHON NeATEeIhbHOCTH, B OCHOBE
KOTOPBIX JIEXKAT 3HAHMS 110 JJAHHOMY Y9eOHOMY MPEIMETY.

(dbuzuveckue

u
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7. IlpsamonuHeliHOE paclipoCTpaHEeHHE, OTPAKEHUE U IIPEJIOMIIEHNE

CBETa.

8. OnTuyeckue npuOOpPHL
184. |OCHOBBI CTO. KBAHTOBASI ®U3UKA.@U3UKA ATOMA B pesynbrare usydeHus pasjiena 00y4arOMHics TOIDKCH:

W ATOMHOT O SIJTPA (18 uacos)

MHBapraHTHOCTb MOZYJsSl CKOPOCTH CB€Ta B  BaKyyMe.
[Ipunimn orHOcuTenbHOCTH OMHIITENWHA. CBA3b MacChl M SHEPTUU
CBOOOHOM 4acTHUIIbL. DHEPIUs TOKOSI.

['vmore3a Ilmamka o kBaHTax. DOTOA(dEKT.

doroaddekra. [pumenenne poroaddexra.

Teopus

®oronbl. KopnyckynsapHo-BoaHOBOM Ayanu3M. COOTHOILIEHUE
HeonpeeneHHocTel [ eii3enoepra. XumMmdaeckoe ACHCTBHE CBETA.

Crpoenue aroma. OmnbiThl Pesepdopna. KBantoBble noctynars
bopa. Monens aroma Bomopona no bopy. Tpyanoctu teopun bopa.
Jlazepel.

Crpoenue aroMHoro sipa. M3otonsl. SnepHble crbl. DHEPrus
CBSI3M aTOMHBIX SIJIED.

OTKppITHE PpPaAMOAKTUBHOCTU. AJjbda-, Oera- U ramma-
n3nydeHus. PanmoaxtuBHble mpeBpameHus. [lepuon mnomypacnana.
3aKoH paJl0aKTUBHOTO pacraja.

MeTtoapl Ha6J'IIOI[eHI/I}I U pEerucTpanu 3JICMCHTAPHBIX YaCTHUIIL.

Henenve wu cuHte3 snuep. SnepHeni peakrop. fnepHas
JHepreTuka. TepMosiepHbIE pEaKIUH.

BrmusHre wnoHM3MpyrOmeH paavalnuy Ha JKUBBIE OPraHU3MBL
J103a u3ny4eHusl.

3HAMb/NOHUMAMb:

CMBICJI TIOHATUH: TUIOTE3a, 3aKOH, TEOPHS,
B3aUMO/ICHCTBHE, AIEKTPOMArHUTHOE I0JIC, BOJIHA, ()OTOH, aTOM,
aTOMHOE SIIPO, HOHU3UPYIOIINE H3ITyUCHHS,

CMBICJT (PU3UYECKUX BEIMYUH: HUMITYJIbC,
pabora;

CMBICT PU3NYECKUX 3aKOHOB (hoTod(hekTa;

BKJIQJI POCCUICKUX U 3apyOCIKHBIX yUYCHBIX,

OKa3aBIIMX HauOOJbIIee BIUSIHAE Ha Pa3BUTHC (I)I/ISI/IKI/I;

ymemp:

OMUCHIBATh W  OOBSACHATH  (PU3MUECKUE
SBJICHUS W CBOMCTBa TeJI: M3JyUeHHE U TIOTJIOIICHUE CBETa
aTromMoM; GpoTodddekT;

OTJINYaTh THUIOTE3bl OT HAYYHBIX TEOPHIA,
JefaTh BBIBOABI HAa OCHOBE OKCIEPUMEHTAIBHBIX JIaHHBIX;
MPUBOJIUTH MPHUMEPHI, TOKA3bIBAIOIINE, YTO: HAOMIOACHUS W
OKCIIEPUMEHT SIBJITFOTCSI OCHOBOM ISl BBIABIIKEHHUS THIIOTE3 U
TEOpHil, MO3BOJSIOT MPOBEPUTH HUCTUHHOCTh TEOPETHUECKHUX
BBIBOJIOB; 4TO (hU3MYECKass TEOPHs AAeT BO3MOKXHOCTb OOBSICHSTH
W3BECTHBIE SBJIICHUS IPUPOJIBI U HAay4YHBIC (DAKThI, IPEACKA3BIBATH
elle HEU3BECTHEIC SIBJICHM,

MPUBOJIUTH MIPUMEPBI MPaKTUYECKOTrO
UCTIONIb30BaHUsl (U3NYECKUX 3HAHWUW: KBAHTOBOW (DM3HKU B
CO3/IaHUU SAJIEPHON SHEPTETHKH, JTa3€POB;

BOCIIPUHMMATh M HAa OCHOBE MOJYYEHHBIX
3HAHUI CaMOCTOSITEILHO OLIEHUBATh uH(pOpMAIIHIO,
coaepxarnryrocsi B coobmenusx CMMU, Watepuere, Hay4dHO-
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DneMeHTapHbIe YacTUIbl. DyHIaMEHTAIBHBIC B3AUMOICHCTBUSL. MOMYJISIPHBIX CTaThsX;
UCnONb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUUECKOll
JdeMoHcTpauumn N
oesamenbHOCHU U NOBCEOHEBHOU HCUZHU ON1A:
1. ®oroaddexr. ® IOHUMaHHS B3aUMOCBSI3U y4e€OHOIro MpeaMera ¢ 0COOEHHOCTSIMHU
2. Jlazep. npodeccuii M npodecCHOHANbHON AESITENbHOCTH, B OCHOBE
3. CyeT4rK MOHU3UPYIOLIMX YACTHII. KOTOPBIX JISKAT 3HAHUS 110 JAHHOMY Y4eOHOMY MPEAMETY.
6 4. |[CTPOEHUE BCEJEHHOM (6 yacos) B pesynbpTraTe nzydyeHus paszzena 00y4Jaromuncs T0KeH:
Conneunass cucremMa. COBpPEeMEHHBIC TIPEJICTABICHUS  O|3HAMb/NOHUMAND:
npoucxoxacann U dBomonuu ConHna u 3Be3n. Knaccudukarms ° CMBICI  IOHSITHIA: IUIAHETA, 3Be3]1a,
3Be37. 3Be3Abl M HCTOYHMKM WX OJHEprud. [ amakTHka. ConHeuHas cucrema, ralakTuka, BeenenHas;
[IpencraBieHre o CTPOCHUH U IBOMIOLMU BeenenHoil. o CMBICT (PU3UYECKHX 3aKOHOB KJIACCHUYECKOM
JleMOHCTpALMH MEXaHHUKH, BCEMUPHOTO TATOTECHUS;
1. FJ'IO6YC 3BE3IHOTO HeDA. o BKJIaJ pOCCI/IfICKHX u 3aPY6C)KHI)IX YUYCHBIX,
2. Mogeinb HeOecHOI C(I)epLI. OKa3aBIINX HaUOOJIbIIIEE BIIMSIHUE HA pa3BUTHC (bH3I/IKI/I,
, 3. Temnypuii. ymembp:
p 4. 3Be3HbIEC KaTaJOTH U KapThI. o OMHCHIBAaTh M  OOBACHATH  (PUINYECKUE
5. MBoOpakeHHs pa3IMIHBIX THIIOB YacOB. ABIIEHUST M CBOWCTBA TeN: JBM)KEHHE HEOeCHbIX Tel |
6. dortorpaduu TENECKONOB A U3YUSHUS U3ITyYCHUS B HCKYCCTBCHHBIX CITYTHHKOB 3EMIIH;
Pa3IUYHBIX JHANla30HaX. o OTIIMYATh THIOTE3bl OT HAYYHBIX TEOPHIA,
7. ®oTo MUPOBBIX 0OCEPBATOPHIA. MPUBOJIUTH TPHUMEPHI, TOKA3bIBAIOIINE, YTO: HAOMIOACHUS H
8. ®ororpadus mosepxHocTH JIyHBI OKCIIEPUMEHT SIBJISIFOTCS OCHOBOHM JUISI BBIIBIDKCHHUS THUIIOTE3 U
9. Tabmmupl pU3MYECKUX U OPOUTATBHBIX XapaKTEPHCTUK TEOpUil, YTO (U3HUECKas TEOPUS NAET BO3MOXKHOCTb OOBSACHSTH
TUTAHET. W3BECTHBIC SBJICHUS TIPHUPOJIGI U HayIHBIC (DAKThI, IPEICKA3bIBATH
10. I'moGyc JIyHsrI. ellle HEU3BECTHHIE SIBJICHUS,
11. lnarpamma I'epuimmnpynra-Peccena. . BOCIIPMHMMATh M Ha OCHOBE IOJYYEHHBIX
12. Cxembl BHYTPEHHETO CTPOEHHS 3BE3]I. 3HaAHU CaMOCTOSTEILHO OLIEHUBATH UH(OPMALHIO,
13. CxeMbI TepMOSZIEPHBIX PEAKIMH B HENPaX 3BE3/L. comepxkanyrocst B coobmenusx CMH, HWHrepHeTe, Hay4HO-
14. CXCMBI, HWIUTIOCTPUPYIOIINEC MOICITN Bcenennoii. HOMNYISPHEIX CTAaThIX;
15. TaGmmiga-cxema OCHOBHBIX TaloB pasBUTHs BeeneHHOI. UCHOIb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOlU
0eAmenbHOCMU U NOGCEOHEGHOU HCUSHU ONA:
® TIOHMMAaHHWs B3aMMOCBS3M Y4eOHOTO MpeaMeTa ¢ 0COOCHHOCTSIMHU
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npodeccuid M MpO(HECCHOHAIBHOW JAEATENbHOCTH, B OCHOBE
KOTOPBIX JISXKAT 3HAHUS 110 JTAHHOMY y4eOHOMY MpPEIMETY.
4 u. Pe3epBHoe Bpemsi (4 yaca)
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YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

Konuenuuss npenogaBanuss yueOHoro mnpeamera «®Puszuka» B 00pa3oBaTENIbHBIX
opranm3anusix Poccuiickoit denepanuu, peann3yrolMX OCHOBHBbIE 0011e00pazoBaTeIbHbIC
IIpOrpaMMBl, yTBepkAeHHas pemenneM Komternn MunucrepcTsa npocsemenns Poccuiickoin
®enepannn ot 3 nexadbps 2019 roma Ne nk-4BH;

NHCTpYKTUBHO-METOIMYECKUE pPEKOMEHAALNH o peanuzanuu (denepanbHbIX
rOCY/IapCTBEHHBIX ~ 0O0pa30BaTENbHBIX  CTaHAAPTOB M (eaepalbHBIX  OCHOBHBIX
o0Opa3oBaTelbHBIX MNpOrpaMM B oOpa3zoBaTenbHBIX opraHuzanuax [loneuxoit Hapomnoii
Pecniyonuku B 2023-2024 yuyebHom roxy (Ilmcemo MunuctepcrBa oOpa3oBaHus M HayKu
Honenkoit Hapoguoti Peciyonmku ot 30.05.2023 Ne 2924/06. 1-28)

®denepanbHas pabouas mporpamma cpenHero obmiero oOpaszoBanusi «dwuszukay (6a30BBIN
ypoBeHs)(mis 10-11 kmaccoB 0O6pa3oBaTeIbHBIX OpraHU3aIUi.

11 kmacc — Ilpumepnas pabouas mporpamma mo ydeOHoMmy mnpeametry «Duszuka». 10-11
knaccel  /  coct.  Oxpumenko H.A.,  Kywepenko  M.B.,  JlutBunenko W.H.,
Hosuxkosa E.A. IllymakoBa O.M. — 5-e uzn. nepepab., nonons. — 'OY AI1O « IOHPUIIIO».
— Jlonenxk: Uctoku, 2021. — 72 c.

METOINUYECKHUE MATEPHUAJIBI IJIAA YUYUTEJIA

http://sum-fizika.blogspot.com - Gmor otmena ecrectBeHHbIx guciumimd [OY  JIT1IO
«Jlonenkuit PUJIITO» B paznene «Puszukay.

http://www.school.edu.ru - odunmaabHbIH cepBEp POCCUHCKOTO MIKOJIBHOTO 00pa30BaHHSI.

http://festival.1september.ru — dectuBanp negaroruuyeckux uaeh «l CeHTAOpsS» — caMblii

MaccoBbIi menmaroruueckuit Gopym B Poccum, KOTOpBIH Jae€T BO3MOXKHOCTH KaXIoMy
YUUTEIIO TPEJCTaBUTh CBOK TMEJarormueckyro UAC0, OMyOIMKOBaTH COOCTBEHHBIC
METOJIMYECKHUE pPa3paboOTKU, TOAETUThCS C KOJUIEraMH CBOMMH TPEJCTABICHUSIMH O
MPEINoIaBaHUH.

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYHEHUKA

OcHoBHas JiuTEpaTypa

1. Misxumes I'.51. ®uzuka. 10 knacc. Yueb. ans o0meobpa3zoBaT. opraHu3amuii: 6a30BbIi
ypoBess / I'.S1. Mskumes, b.b. Byxosues, H.H. Cotckuii; mon pea. H.A.
[TapdentneBoit — M.: IIpocBemienue, 2022. — 416 c.: un. — (Knaccuueckuit kypc).

2. Msxkumes I'. 5. ®uszuka. 11 kiacc: y4ue0. s o6meoOpa3oBar. opranuzanuii: 6a3oBbIi
yposenb / I'. SI. Mskumies, b.b. byxosues, B.M. Hapyrun; nox pea. H.A.
[TapdentneBoit. — 3-¢ uzn. — M.: IIpocBemenne, 2022. — 432 c.: [4] n. ui. —
(Knaccuueckuii kypc).

YMK «®@u3uxa. 10-11 knaccot. bazoevtit yposenvy ([Joneux: Ucmoku)


http://sum-fizika.blogspot.com/
http://www.school.edu.ru/
http://festival.1september.ru/

®uzuka. 10 knacc. 3agaHus A1 OLICHUBAHUS YUYEOHBIX TOCTHXKEHUM ydaluxcsi / COCT.
Oxpumenko H.A., JIutsunenko W.H., Hosukosa E.A., [llymakoa O.M.— T'OY JIIO
«JJOHPUAIIO». — Nounenk: Uctoku, 2021.

@wusuka. 11 knacc. 3aganus s OLCHUBAHUS YUEOHBIX TOCTHXKEHHUM ydamuxcsi / COCT.
Oxpumenko H.A., Jlutsunenko M.H., HoBukosa E.A., llymakoBa O.M.— I'OY AIT1O
«JJOHPUAIIO». — Nounenk: Uctoku, 2022.

®wusuka. 10 knace. Terpaap ans maboparopusix padot / Coct. Oxpumenko H.A.,
CamopoxoBa E.B., BeixpeicTiok H.I'. u qp. — I'OY IIIO «lonenkuit PUAIIO». —
Honenxk: Mcroku, 2020.

®uzuka. 11 xmacc. Terpans ana naboparopusix padoTr / Coct. Oxpumenko H.A.,
CamopoxoBa E.B., Beixpeictiok H.I'. u gp. — I'OY HIIO «Honeuxuit PUIAIIO». —
Honenk: Uctoku, 2020.

JonoiHuTEIbHAA JIUTEPATYPa

[43

1. PeivkeBuu, A. I1. ®usnka. 3amauynuk. 10—11 k1. : mocobue st o61eodpa3opar.

yupexaennii / A. I1. PeimkeBud. — 10-e uzn., crepeorun. — M.: JIpoda, 2006. —
188, [4] c. : mn. — (Bamaunuku «pods»)

2. ®usuka. DnexTpoHHBIN cOopHuk 3aaa4. 10-11 kmaccst / Coct. biaonckwuit C.I1.,

Oxpumenko H.A., CamopokoBa E.B. — T'OY JI10 « IOHPUIIIO». — JloHenk:
Hcrtoxu, 2021.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET:

=
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bubmnoreka IIOK https://m.edsoo.ru/7f41bf72

. http://www.school.edu.ru - opunuaneHbIi cepBep POCCUHCKOTO MIKOIBHOTO

o0OpaszoBaHUsI.

. http://festival.1september.ru — dectuBanp negarornueckux uaeH «1 ceHTIOPsS» —

caMblif MaccoBBIN nenarorunyeckuii popym B Poccun, KOTOpBIH 1aeT BOZMOXKHOCTh
KaXI0MY YUUTEIIO MPEICTAaBUTh CBOIO MIEIarOTHYECKYIO HJICI0, OITyOJIMKOBATh
COOCTBEHHbIE METOINYECKHE Pa3pabOTKH, MOJIEIUTHCS C KOJUIETaMH CBOUMHU
MIPECTABICHUSMH O TIPSO IaBAHMUH.

http://www.riis.ru — MexayHapoaHas 00pa3oBaTeiibHas acCOIUaIKs. 3a1auu —
COJICHCTBUE PA3BUTHIO OOPa30BaHMS B PA3IMYHBIX 00IACTSIX.
https://www.metod-kopilka.ru/fizika.html— Bugeoypoku, nmpe3eHTaI[il, KOHCIIEKTHI,
TECTBHI, IJITAHUPOBAHUE U JIP. MAaTEPUAIBI IO (U3HKE.
http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe GHUIbMBI 10 (PHU3UKE IO pa3IeiIaM.

http://metodportal.ru/articles/srednjaja-shkola— meromu4eckwii mopTai.

https://simplescience.ru/collection/video — ¢pu3uyueckue onbITH B OBITY.

https://resh.edu.ru — Poccuiickas snexkTpoHHas 1IKoa.


https://m.edsoo.ru/7f41bf72
http://www.school.edu.ru/
http://festival.1september.ru/
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video
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