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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypoOBHSI Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yiabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IporpaMmsl, npeacraBieHHbIx B PI'OC
COO, a Takxke c yuyé€roM ¢enepanbHON paboyeil mporpamMMmbl BOCIUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Copepxanue mnporpamMmbel 1O (U3MKE HANpPaBlIEHO Ha (OpMHpOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawommuxcs 10-11 kmaccoB mpu
oOy4eHHH UX (u3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METAIPEAMETHBIM pe3yJbTaTaM
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKU HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTarnpeIMEeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

. IUIaHUPYEMBIE PE3yNbTaTbl OCBOCHUSI Kypca (PU3MKM Ha 0a30BOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI 110 To1aM 00yUeHUS;
. coJepkanue yueOHoro npeamera «Ousukay 1o rogam o0ydeHus..

du3nka Kak Hayka o HauOoiiee OOIIMX 3aKOHAX NPHUPOJBI, BHICTYyMas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, TOCKOILKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir uW actpoHomueid. Mcmonmb3oBaHME UM aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe IHEPreTUKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TIOJIY4EHHUs] HOBBIX MaTEpHaJiOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJIHEHUH UMHU YUE€OHBIX UCCIICIOBaHUMN.

B ocHoBy kypca ¢usuku s YpOBHS CpeIHEro oOIIero ooOpa3oBaHHS
MOJIOKEH PAl HUJEH, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
MTOCTPOCHUSL.



Hoes yenocmmocmu. B COOTBETCTBUHM C HEH KypC SIBISIETCS JOTHYECKH
3aBEpIIEHHBIM, OH COACPIKHUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEW Marepuall Kypca (HU3UKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmuzamust mpesamnonaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennHocmu. Kypc @uzuku mnpearnonaraet
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TMOCPEICTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (DU3UKM Ha YPOBHE CPETHEro OOIIETo
oOpa3zoBaHusl SABIAIOTCS (pusmueckue Teopuu (GopMHpOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOIX0/I B Kypce (PU3MKU pean3yeTcsl MPexe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIa0OPAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa HWCXOMsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHWE yAEISETCS PEHICHUIO PACUYETHBIX M KayeCTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3naenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TtpeboBanuamu DPI'OC COO x MarepuaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKu AOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMoHHOE  000pyZoBaHUE (DOPMHUPYETCSI B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 000OpynOBaHHE JUISI YYCHMUECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBaHUS JOJKHBI OBITh TIOCTPOSHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HHUS PU3UKHU B 001IEM 00pa30BAHUHU SABJISIOTCS:

. dbopMupoOBaHHE MHTEpPECA M CTPEMJICHHsI 0OyJaroImuXCcs K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTABICHUNA O HAyYHOM METOAE IIO3HAHUS U
dhopMUPOBaHUE UCCIICIOBATEIHCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSIM;

. dbopMupOoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa W3yUeHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUEe YMEHUN OOBICHATH SBICHUS C MCIOJIb30BAaHUEM
(bU3NYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTR;

. dbopMHpoBaHUE NMPEACTABICHUI O pOIM (PU3UKU IJISI pa3BUTHUS IPYTUX

€CTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.
JlocTKeHHE 3THX Tieliell 00ecIIedrBaeTCs PEeIICHHEM CIICAYIONX 3a1a9 B
mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



. npuoOpeTeHne  CUCTEMBbl  3HaHUKW 00  o0mux  (QU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUAX, BKIIOYas MEXaHHKY, MOJEKYISIPHYIO
bu3MKy, SIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AIEMEHTHI aCTPO(DU3HUKY;

. (GopMUpOBaHHE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHUS IS
OOBsICHEHMSI (PU3UUECKUX SIBJICHUM B MPHUPOJAE U IS NPUHATUS NPAKTUUECKUX
pEIICHUN B NOBCEIHEBHOW KU3HH;

. OCBOEHHE CMOCOOOB PELICHHUS PA3IWYHBIX 33734 C SIBHO 3a/JaHHOM
(bu3znyecKoil MoOJENbIO, 3a/1ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/IaHUE
(du3nyeCcKoil MOZIENH, aICKBAaTHOM YCIOBUSIM 3a/1a4U;

. NOHUMAaHUE (PU3NYECKUX OCHOB U MPUHIIUIIOB JAEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, X BIUSIHUS HAa OKPYKAIOIIYIO CPEIY;
. OBJaJICHUE  METOJIaMH  CaMOCTOSITEJIbHOTO  IUJIAHUPOBAaHUS U

NpOBENCHUST  (PUBNYECKUX  HKCIIEPUMEHTOB, aHaiW3a M  HMHTEpIpETaIlluu
uH(pOpMaIuu, ONpeACIICHNs IOCTOBEPHOCTH TIOJYYEHHOTO PE3YIbTaTa;

. CO3JaHWE  YCJIOBHH IS Pa3BUTHS  YMCGHHA  MPOCKTHO-
HCCIIEIOBATEIIBCKOM, TBOPUECKOMU JIESITETbHOCTH.

Ha wnsyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPEAHErO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipemymaraemeiii B mporpamme 1o (U3MKE TMEpedYeHb JaOOPATOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JCIaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEP XAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3nka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®dusnka — Hayka o npupoje. Haydnele MeTOABI MMO3HAHMS OKPYXKAIOILIEro
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IIPUPOABI.
OKCIepUMEHT B (PU3HKeE.

MopenvpoBanue (pU3NYECKUX SBJECHUN U mpoueccoB. HayuHble rumoTessl.
dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B HOpMHUPOBAHMM COBPEMEHHOM HAyYHOW KapTHHbI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Ananoroele U UU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUIKEHUSI.
Cucrema otcu€ra. Tpaekropus.

[lepemenienne, CKOpoCTh (CpelHsisE CKOPOCTb, MTHOBEHHAsl CKOpPOCThH) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE ABWXeHHE. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U I[EepEeMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuneinoe naBmwxeHwe. [I[BUKEHHWE MaTEpPUAIIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA W NPAKTHUUECKOE TMPUMEHEHHUE: CIHIOMETP,
JBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UUTIOCTPALMS KHHEMAaTHYECKUX XapaKTePUCTUK
JIBHKCHUS.

[IpeoOpazoBanue NBUKEHUIN C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBkeHusi Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.



Hanpagnenune ckopocTu pu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yyeHne HEpaBHOMEPHOIO NBUKEHUS C LIEIBIO ONPEAECICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXKAY IyTSAMH, MPOMACHHBIMU TEJIOM 3a
MIOCIICIOBATEILHBIC PABHBIE MPOMEXYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydenne nBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue aBMxKEHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyammn  otHocuTenpHOCTM  ['amunes. IlepBeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BceMupHOro TsaroreHusa. Cumia Ttsokectu. llepBasg kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHust (mokos, CKOJbXeHUs, KadeHusi). Cuia TpeHHUs.
Cyxoe Tpenue. Cuna TpeHUsI CKOJIbKEHUS U cuia TpeHus nokos. Koaddumment
Tpenusi. Cuia COMPOTUBIICHUS NPU ABUKECHUU TEJIA B KUJIKOCTH WUJIN rase.

[TocTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTEIIBHO OCH BpamieHud. llnewo cuibl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuueckre yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUWE: MOIIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIBKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzyuenne qBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3iie, OT UX aedopmaiuu.



Hccnenopanue ycnoBUM paBHOBECHsS TBEPAOTO TeEJd, HMMEIOMIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynec maTepuanbHOM TOYKM (T€da), CUCTEMbl MAaTE€pPHAIBHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTrnBHOE BMXEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprusi maTepuanbHOM TOUkH. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SHEPTHH.

[ToTrennmanbHas DHEPTHSL. IToreHunanbHas DHEPIUs YIpYro
neopMupoBaHHOM — mpykuHbl.  [loTeHuManpHass 3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loreHuuanbHble W HeNmoTeHUUalbHble  cuibl.  CBA3b  pabOTHI
HEIOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckre yCTpoOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
IPY>KUHHBII UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[Tepexoa MOTEHIIMATILHOM YHEPTUU B KHHETHUECKYIO U 0OPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue aOCOJOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIbI C U3BMEHEHHEM MEXaHMYECKOW SHEPruu
TeJla Ha IIPUMEPE PACTKEHUS PEZUHOBOIO KTy Ta.

Paznen 3. Modsekyisipasi u3suka 1 TEepMOJAMHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJOKEHUS MOJICKYJISIPHO-KHHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJECUCTBUS YacTULl BemlecTBa. Moaenu CTpOeHUs ra3oB, XUJIKOCTEU H
TBEPBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

Tennosoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkama temneparyp
Llenbcus.

Mopens upeanpHoro rasa. (OCHOBHOE ypaBHEHHE  MOJIEKYJIIPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa



CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menaeneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME AMCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbITel 110 1P PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKA3bIBAIOLINE CYILLIECTBOBAHUE MEKMOJIEKYIIIPHOTO
B3aMOJIEUCTBHS.

Mopnens, HIUTFOCTpUpPYIOLIas MIPUPOAY AABICHHUS T'a3a HA CTEHKU COCYA.

OnbITel, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSIHUS HJICAIBHOTO Tasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccnenoBanue  3aBUCUMOCTM  MEXAY  IIAapaMeTpamMud  COCTOSIHUSA
Pa3peKEHHOIO rasa.

Tema 2. OcHosvl mepmoouHamuxu

TepmoanHamuueckass cucteMa. BHYTpeHHsIST SHEPrUsi TEPMOJUHAMUYECKON
CUCTEMBI U criocoObl €€ u3MeHeHus. KonnuectBo TemioTsl U padota. BHyTpeHHss
DHEpPrus  OAHOATOMHOIO  HIEANBbHOrO0  rasa. Buael  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3IyYeHHUE. Y IeJIbHASI TEIUIOEMKOCTD BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonsitue 06 amumabatHOM mpouecce. llepBblii 3aKOH TEPMOIAMHAMUKH.
[IpumMeHeHue mepBOro 3akoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoI1eccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHIOUNBI ~ AEHCTBHUS  TEMJIOBBIX  MAIIWH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MaiinHax. Koap@uuueHT mosne3Horo
nevictBus TerwtoBol mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.



Jlemoncmpayuu

N3meHenne BHYTpEHHEW JHEPTUU Tella MPHU COBEPIICHUU DPAOOTHI: BBUICT
npoOku W3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3menenune BHyTpeHHEH sHeprun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OnblIT mo anuabaTHOMY pacHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopenu mnapoBoi  TypOWHBI, JBUTATeNi BHYTPEHHETO  CrOpaHws,
PEaKTUBHOTO JABUTATENS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TeEmiIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe teno. Kpucramnuueckue u amopgHsble Tena. AHU30TPONUS CBOWMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpONCTBA M MPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOJYyUYCHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnronenue HarpeBanust 1 IJIaBJIeHUs KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepeHne 0THOCUTENLHON BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DNeKTpU3almsl Tel. DJIEKTpUYeCcKud 3apsa. JlBa BHaa SIEKTPUUECKUX
3apsnoB. [IpOBONHMKM, OUANEKTPUKU W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
AIIEKTPUYECKOrO0 3apsija.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHBId 3JIEKTpUYECKHIA
3apsia. DnekTpudeckoe mnoje. Hanpsk€HHOCTh anekTpudeckoro mnosist. [lpunnumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cun anekrpocratmueckoro monis. [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHncarop. IaeKTpoEMKOCTh IIIOCKOT0 KOHEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpoHMCTBA M NPAKTHUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3anmoneiicTBre Ha3EKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIU3AEKTPUKH B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLAau
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3Mmepenune 35eKTpoEMKOCTH KOHJIEHCaTOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBHUSl CYIIECTBOBAHHUSI AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 715 y9acTKa LEeTH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIbHOE COMNPOTHUBICHUE BELIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomtHOCTb
AIEKTPUYECKOTO TOKA.

DJNEeKTPOJIBIKYIIAsi CUJla U BHYTPEHHEE CONPOTUBIICHUE MCTOYHUKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

OJIEKTPOHHAsT  MPOBOJAMMOCTh  TBEPIABIX  METALUIOB.  3aBHUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBomuuku.  CoOCTBEHHass W NPUMECHas  MPOBOAMMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKU TOK B  pacTBOpax M  paciylaBax dJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHuyeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHS] LUAJIUHIAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHHne HSIIEKTPOABMKYIIEW cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI IPOBOAUMOCTD IHOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHne cMEemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 31eKTpOBHXKYIIEH CUITbI HCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

Habmronenue amekTpoiusa.

MexknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 Kjacce OCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nousmus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAYyYHOI'O
NO3HAHM: SIBJICHUE, HAy4HbIH (hakT, rumores3a, Qu3nyeckas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHWEe CUCTEMbl YpaBHEHUM, JIMHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannyeckoe IBWXEHUE B )KUBOM mpupone, nuddysus, ocMmoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BELIECTBA, CTPOECHHE aTOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIPHAsI MAcCa, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUJAKOCTEN U



ra3oB, JJICKTPUYECKHUE CBOWCTBA METAJLIOB, JJICKTPOJIMTHYECKAS HUCCOIMAIINS,
raJibBaHHKa.

l'eoecpagus: BIaXHOCTh BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocus: npeodOpa3oBaHKUE JABMIKCHUH C HMCIIOJb30BAaHHMEM MEXaHH3MOB,
y4€T TPEeHUS B TEXHUKE, IMOJAIIMITHUKH, HCIOJIb30BaHHE 3aKOHA COXPaHCHHS
UMITyJIbca B TEXHHKEe (pakeTa, BOJOMET W JPYTHE), JIBUTATEIb BHYTPECHHETO
CrOpaHus, apoBas TypOWHA, OBITOBOW XOJIOIWUIBHHUK, KOHIUITMOHEDP, TEXHOJIOTHH
NOJYYCHHUS COBPEMCHHBIX MAaTepHalioB, B TOM 4HCJIC HAHOMATepPHAJIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHUECKas 3alllTa, 3a3eMJICHHUE AJICKTPOIPHOOPOB,

KCEpOKC, CTpYHHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.
11 KJIACC

Paznen 4. JjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHblE  MarHuThl.  B3auMoOJEWCTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUNA MarHUTHON
VHIYKLWH O0JISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE mMoOJIe TPOBOAHHMKA C TOKOM. KapTuHa JMHUKA WHIAYKIUU
MAarHuTHOTO TOJIS JUIMHHOTO MPSMOIO NMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenmna, e€ MOIynb W HampaBieHue. J[BUxKEHUE 3apsHKEHHOMN
YaCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJjie. PaGota cuibl Jlopenria.

SIBneHne DNEKTpPOMArHUTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOU
UHAYKOUU. OJEKTPOABIKYLIas Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu @apanes.

BuxpeBoe snekTpuyeckoe moJie. IIEKTPOJABUKYIIAs CHJIAa HHAYKIHU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

IIpasuio Jlenua.

NHOyKTUBHOCTh. SIBIIEHME CaMOMHAYKUMHU. OJEKTPOJABIIKYIIAs CHIIA
CaMOWHIYKLINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA W IPAKTHYECKOE IIPUMEHEHME: ITOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTaPHBIX
YaCTHUILl, MHAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu



OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIuHMM UHYKIIUY MarHUTHOTO MOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTD AJIEKTPOABUKYIIEH CUIIbI HHAYKIIUUA OT CKOPOCTU H3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBrIeHME CAMOMHIYKIIUY.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomul

N3ydyeHne MarHuTHOrO MOJIsl KaTyIIKU C TOKOM.

HccnenoBanue nercTBrs HOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Pasnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONEOAHUS

KonebarenrHasts cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJIEOAHMS.
["apmonnyeckue konedanus. Ilepumoa, wacrora, ammumryga u (aza KoseOaHUU.
[IpykVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBpareHne sHepruu Npy rApMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIC KOJIEOAHUS B
UJCANIbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxarmux Kojaebanusx. BoiHy)IeHHbIE MEXaHUUECKHE
KojeOanus. Pezonanc. BeIHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUsl.

Ilepemennpiii TOk. CHHYyCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAUYEHHWE CHJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBO, mepeaava u MOTpeOICHUE IEKTPUIECKON
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuyeckue ycTpOHWCTBAa M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

UccnegoBanne mnapamMeTpoB KoJieOaTENbHOW CHUCTEMbl (IPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

Ha6nronenue 3aTyxarommx KoaeOaHmii.



HccnenoBanne CBOMCTB BIHYXICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIEC KOJIEOaHUsI.

OcmmorpaMMsl (3aBUCUMOCTH CUJIBI TOKA M HAMIPSIKEHUS] OT BPEMEHM) JIsI
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mnociaeaoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKH
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopneinpb TMHUY 3JIEKTpONEpeIayn.

Yuenuueckuu sxcnepumenm, nabopamopmnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJI€OaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU ¥ MAacChl rpy3a.

HccnenoBanne mNEpEMEHHONO TOKa B LENH M3  IOCIEAO0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

Mexannueckrne BOJIHBI, YCIOBHSL pacnpoctpaneHus. l[lepumon. CkopocTh
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdpepenius u nuPpakuust MEXaHU4ECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3JIyYE€HHS 3J€KTPOMATHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEJIOMIICHUE, Mospu3anus, audpaxmus,
uHTepdepenus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkayna 31eKTPOMArHUTHBIX BOJIH. [IpuMeHeHne 3JIEKTpOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[IprHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnuecKue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHMKAa B TEXHHKE M MEIHIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUYHUK 3BYKa.

Habumoienue otpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepennu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW U
4acTOTOU KoJeOaHuH.

HccnenoBanre  CBOMCTB — JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHHE,
IpeoMIIEHUE, Nospu3anus, AMppakuns, uHTephepeHLys.



Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonuHENHOE pacnOpOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n300paxkeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3akoHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIN
nokasarenp npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbi yrou
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

CobOuparoniie U pacceuBaromue JUH3bI. ToHKas JnuH3a. DOKyCHOE
pacCTOSIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Dopmyna TOHKOW JUH3BI. Y BEJIHYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [dudpakuvionHas pemérka. YcioBUe HAOIIOICHUS
INIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHUE: OYKH, JIyma,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pacIpOCTPaHEHNUE, OTPAKEHUE W NPEJIOMIICHHE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBEeTOBOAA.

UccnenoBanue CBONCTB U300paKEHUI B JTMH3aX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue natepdepeHnn crera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHnue cekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonyuenue cnekTpa ¢ MOMOIILI0 AUPPAKIIMOHHON PEIIETKH.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.



Ha6nronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEILHOCTH

I'panuiel TPUMEHMMOCTH — KJIacCHYECKOM — MexaHuku.  IlocTynmartsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIHLHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTH OJITHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHU M COKPAIIICHUE
JUIMHBIL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3p MaccChl € SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YACTUIBI. DHEPIUs
ITOKOS.

Pasznen 7. KanToBasi pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonbl. ®opmyna Ilnanka cBs3u sHeprum (OTOHA C €ro YacTOTOW.
DHeprus ¥ UMIYJIsC (HOTOHA.

OtkpeiTie u wuccienoBanue ¢oroddpdexra. Onbitel A. I'. Cronerosa.
3akoHbl (oTodPdekra. YpaBHeHue OuHmTerHHA Mg (oToddpdexra. «KpacHas
rpanuia» ¢potodddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue ycTpoONCTBa M TMPAKTHUYECKOE MPUMEHEHHUE: (POTORIEMEHT,
dboTonaTuMK, COTHEUHasi ObaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnwiTl Pesepdopaa mo paccesHHIO o -4acTHIIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u mormomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BonnoBele cBoiicTBa yactull. Bosusl e bpoinsa. KopnyckynsspHO-BOIHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

Texnuueckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHUE: CHEKTpalbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnuens onbita Pesepdopna.



OnpenenenHre JJIMHBI BOJIHBI J1a3epa.

Habmoienne muHeRvaThIX CIEKTPOB U3ITYICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Habmronenue nuHeHyaTOro CriekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTpoeHus snapa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
paauoakTuBHOro wu3nmydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BinsiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHEe npoToHa U HelTpoHa. HyknonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. OJEKTPOHHBIH M MO3UTPOHHBIM Oera-pacnan. [amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHblie cuiibl. JledexT maccel sapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepmosimepHsii cuHTe3. [IpoOiieMbl U TEPCIIEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKNE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertonabl HaOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

@yHIaMEHTAJIbHbIE B3auUMOJAEUCTBUS. EAMHCTBO (U3MUECKOW KapTUHBI
MUpa.

TexHnuecKkue yCTpOMCTBA U MPAKTHYECKOE PUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM doTorpadusim).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Ortanbel  pa3BuTUA acTpoHOMuHU. [IpukinanHOe U MHUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bupa 3Bé3nHoro Heba. CosBesnus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBIDKCHUE.

ConHeuHas cucrtema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHeprun ConHIla M 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBIA KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunslii [Iyte — Hama I'anaktuka. Ilonoxxenne u aBmxenue CoiHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06:ma. Pazoeranne rajnakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOntonenus: HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

Oo0o0maromiee MOBTOPEHUE

Ponp Qusnku u acTpoHOMHUHM B HKOHOMUYECKOM, TEXHOJOTMYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTUHE MHUPA, pOJib (GU3HUECKON TEOPUHU
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIE CBSI3H

N3yuenune kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce oCymiecTBIsieTCs C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nousmus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAYyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuka: pemIeHHE CUCTEMBl YPABHEHHUM, TPUTOHOMETPUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCHU KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusa: snexTpuueckue SBIEHUS B JKMBOM MpuUpoje, KojedaTelbHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIEHUS B KUBOW MPUPOAE, ACHCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl  OOpa3oBaHMsI  KPUCTALIUYECKONM  PEmETKH,
CHEKTPAJIbHBIA aHAIN3.



l'eocpagpus: MarHUTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Y,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: JIAHUW DIIEKTPONIEpENAd, TIEHEpPAaTop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



HJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA ITPOTI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUSA

OcBoenue ydeOHOro mnpenmera «@Pu3nKa» Ha ypOBHE CpPEIHEr0 OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CICTYIOUTUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB.
JINYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoro mnpenMera «Puznkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peau3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOU JESITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCThH TPAKIAHCKON MO3UIIMK 00YYaIOMIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBA;

MPUHATHE TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO AESITEIbHOCTh B MHTEPECAX T'PaKIaHCKOTO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMU UHCTUTYTAMHU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBLHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpak1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CITIOCOOHOCTh OLICHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJ[a B IOCTPOSHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYas OCTETUKY HAY4YHOIO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:



WHTEpPEC K pa3InyHbIM chepam MpoPecCHOHATBHON NeATEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh AIKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE W OCYUIECTBIICHHE [EWCTBUM B OKpPYXKAIOUIEH cpelne Ha
OCHOBE 3HAaHUS LIEJIEN YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA,

pacIIMpeHne OmbITa JEATEIBHOCTH JKOJIOTMYECKOW HAIPABICHHOCTH HA
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS

c(OPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHE IIEHHOCTHM HAy4YHOW JEATEIIBHOCTH, T'OTOBHOCTH B IIPOLECCE
u3ydyeHus: (U3UKU  OCYIIECTBIATH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTH M aKTyallM3MpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JEATEIIbHOCTH, 3aJaBaThb IMapaMETpbl U KPUTEPUH HUX
JIOCTUKEHUS,

BBISBJISITh  3aKOHOMEPHOCTM M NPOTUBOPEUUS B  paccMaTPUBAEMbBIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThiBaTh IUIAH PELIEHUs MPOOJEMBbI ¢ YYETOM aHAIU3a MUMEOUIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B  JIESITEIBHOCTh, OILEHHUBaTh COOTBETCTBHUE
pe3yJIbTATOB LIESIM, OLICHUBATh PUCKHU MOCIIEICTBUN NEATEIbHOCTH;

KOOPJAWUHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUSX PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

BJIAJICTh HAYYHOM TEPMHUHOJIOTHEHN, KIFOUEBBIMU NOHATHUAMH U METOJAMH
(bu3nYeCKON HAYKH;

BJIAJICTh HABBIKAMH Y4€OHO-UCCIIEI0BATEILCKON U TPOCKTHOM JIEATETLHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TOUCKY



METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BJIAQJETh BUJAMHU JESATEIBHOCTH [0 TOJYYEHHIO HOBOIO 3HAHUA, €ro
WHTEpHIpETalUU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJIATh NPUYUHHO-CJICJCTBEHHBIE CBA3M W aKTyaJUM3HpOBaTh 3a/auy,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHWs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh IMOJyYEHHbIE B XOJAE PpEIICHHUs] 3a/ladyd  pe3yibTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a/ladyd B 0O0pa30BaTEIBHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETh TNE€PEHOCHTh 3HAHUA MO0 (U3MKE B MPAKTHYECKYIO O001acThb
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OpUrHHAIIbHBIE MTOAX0/IbI U PEILICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0MYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmaumeii:

BJIQZIETh HABBIKAMHM MOJy4YeHUs UHPOpMauuu (PU3NYECKOTO COAEpPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh IOMCK, aHaJu3,
CUCTEMAaTH3alMI0 U WHTEPIpPETAlnIi0 MH(GOPMALKU Pa3IUYHbIX BUIOB U (PopM
IpECTaBICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh  CPEACTBa MH(MOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEUICHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3alad ¢ coOmofeHreM TpeOOBAaHUN JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHusl, TMPaBOBbIX ©  ITUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3NYECKOTO COAEpPKAaHUA B Pa3IU4HbIX (dopmarax ¢
yu€TOM HazHayeHHsI THPOPMAIIUH U LEIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHuKaTHBHBIE YHUBeEpPcadbHbIe yieOHbIe 1eiiCTBHA:

OCYIIECTBIATH OOILIEHWE Ha Yypokax (U3MKM H BO BHEYPOUHOM
NeSITEIbHOCTH;

pacrio3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliii W  CMSATr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHUS C HMCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;

MIOHUMATh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHIWBHyaIbHON
paboTHI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX ICHCTBHM C y4€TOM 0OIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh L€JIM COBMECTHOM  JI€ATEIbHOCTH, OpPraHU30BBIBaTh MU
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YacTHMKA KOMaH[bl B
o0 pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE MPOEKTHI, OLEHUBaThb WJEU C MO3ULIUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE TIOBEJACHHE B PA3THYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryisiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATH MO3HABATEIBHYIO JEATEIBHOCTh B 001aCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITENIbHO COCTABJIATh IJIaH PEIICHHS] PACUETHBIX M KaY€CTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUIM;

JiefaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (HOPMHUPOBAHUIO W TIPOSIBICHHUIO JPYAMIMH B 00JIacTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIN HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJIETh HaBBIKAMU  TIO3HABATEIbHOW  pedIeKCMHM KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCII0JIb30BaTh MPUEMBI pedIeKCHH ISl OIIEHKUA CUTYalllH, BEIOOpA BEPHOTO
peLIeHHS;



YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO NPUHHUMATH PEIICHUS MO HX
CHIDKCHHIO;

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX TPH aHAIW3€ pPE3yJIbTaTOB
NEeATEILHOCTH;

IPUHUMATH Ce0sl, TOHUMas CBOW HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX TPH aHAIW3€ pPE3yJIbTaTOB
e TCIIbHOCTH,

IIPU3HABATh CBOE MTPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce MOCTHXKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IPOTPaAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro ooOimero oOpa3oBaHUS Y OO0yYaroIIUXCS

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:
CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE

HMOLIMOHAIBHOE COCTOSIHME, BUJETh HANpaBICHUS Pa3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAaHNs, BKIIOYAOMIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTh aJanTUPOBAThCS K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIOYAIOLIEH CTPEMIICHUE K JOCTHUKEHUIO LIEJIA U
yCIexy, ONTUMM3M, WHULIHMATUBHOCTb, YMEHWE AEHUCTBOBATh MCXOJS M3 CBOMX
BO3MOKHOCTEH;

SMIATHM,  BKJIIOYAIOMIEH  CIOCOOHOCTh  TMOHHMMATh  SMOIMOHAIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €0 MPHU OCYIIECTBIECHUHU OOIIEHHSI, CTIOCOOHOCTD K
COYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIBHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIHOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUSI C APYTMMH JIOAbMU, 3a00TUTHCS, MPOSBIATh MHTEPEC W pa3peliarh
KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kijiacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUM |

JEMOHCTPUPOBATh HA MPHUMEpPAX POJib U MecTO (HU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOWM HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBl TNPUMEHEHHUS HW3YYEHHBIX (PU3NUYECKUX MOJEIIEH:
MaTepualbHas TOUYKa, HHEpLUHUAIbHAs CUCTEMa OTCUETA, aDCOIOTHO TBEPAOE TEIO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUUECKUI 3aps]l IPU PEIICHUU PU3NYECKUX 3a/1ay;

pacrno3HaBaTh (U3NYECKUE SABJIEHUS (IIPOLECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEILECTBA U



ANEKTPOJMHAMUKHN:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMaJeHUE TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auMojeiicTBue Ten, Auddy3us, OpOyHOBCKOE ABMKCHHE, CTPOCHHUE KHUAKOCTEH
U TBEPJBIX TEJN, U3MEHEHNE 00BbEMA TeJl IPU HArpeBaHUM (OXJIaKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIApPEHUE, KOHJEHCALUs, IUIABJICHHE, KPUCTAIIM3aLuUsl, KUIICHUE,
BJIQYKHOCTh BO3/yXa, ITOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHWU B 3aKPHITOM
cocyle, CBS3b MEXKIy IapaMeTpaMu COCTOSIHUMSA Ta3a B HM30IPOLEccax,
3JIEKTpU3aLus TeN, B3aUMOJEHCTBHE 3aps/I0B;

ONUCHIBATh MEXAHWYECKOE JIBH)KEHHUE, UCNOJb3Ysl (U3NUYECKUE BEITUYMHBIL:
KOOpJIMHATa, IyTh, IEPEMEIICHHE, CKOpPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi HEprusi, NOTCHIMAIbHASL SHEPrusi, MeXaHU4ecKas
paboTa, MexXaHW4YecKash MOIIHOCTh; NpPH ONUCAHWU NPaBUIBHO TPaKTOBATh
(Gu3NYECKUN CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHUHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YYEHHBIC TEIUIOBbIE CBOWCTBA TEJI M TEIUIOBHIE SBIICHHS,
UCIIONIb3Yysl (PU3MYECKME BEIMYMHBL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi 3HEPIUsl XaOTUYECKOro IBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTHUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprus, padbora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JACWCTBUS TEIUIOBOTO JBHUIATENsl; NpPU ONUCAHUU
NpaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HMCHOJIb3YEMBIX BEIWYMH, HUX
00O3HAUYEHHUS U EOUHUIBl, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
(pU3MUECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

ONMCHIBATh  HM3YYEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BeElleCTBA WU
AIEKTPUUECKUE sABJICHHS (IPOLECChl), MCHOJb3yd (DU3UUECKUE BEJIMYMHBIL:
ANEKTPUUECKUI 3apsfl, DJIEKTPUUECKOE MO0, HANpPsKEHHOCTh MOJIsl, MOTEHLIHAT,
pa3HOCTh MOTEHIMAJIOB; IMPH OMNUCAHUM TPABUIBHO TPAKTOBATh (HU3HUECKUN
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUs M EIUHUIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJMYMHAMU;

aHaIM3UpOBaTh (U3UUECKUE MPOLIECCHl U SBJICHUS, UCTIONB3Ys (pu3nyeckue
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akons HeroToHAa,
3aKOH COXPAHEHUs] MEXAHMYECKOW DSHEpPruHM, 3aKOH COXPaHEHUs HMIIYJIbCa,
OPUHIMI CYNEPIO3ULMA CHJI, TMPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJIAPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, Ia30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JBMXEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIepaTypoOM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
AIEKTPUYECKOro 3apsna, 3akoH KylloHa, MpU 3TOM pas3inyaTh CIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIUIBI JCHCTBUA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHSTh JKCIIEPUMEHTHI 1O WCCIICIOBAHUIO (PU3WYECKUX SBICHUU W
MPOIIECCOB C HCIHOJb30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEpPEHUH, MPU ITOM
dbopmynupoBath MpodiieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYIIIECTBJIATH MPSAMBIC M KOCBEHHBIE U3MEpPEHUS (PU3NUECKUX BEITUINH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS W HUCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIy (U3MYECKUMHU  BEIIMYMHAMU C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3ybTaTaM HCCIEIOBAHNUS;

coOmro1aTh TpaBuiia 0€30MacHOTO0 TPyJa MpU MPOBEACHUHN HCCICIOBAHUN B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JIESITEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemaTrh pacu€THbIE 3a7a4d C SBHO 3aJaHHON (PU3WYECKON MOJENbIo,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOUMbIC NIl €€ pEelIeHus, MPOBOIUTH PAcuéThl M OIEHHWBATH PEaTbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

pemarhb KauyeCTBEHHBIE 3a/1auu: BBICTPAWBaTh JIOTUYECKH
HEMPOTUBOPEUYHMBYIO IIETIOYKY PACCYXKICHUN C OMOpON Ha H3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMS,

UCTIONB30BaTh  MPH  peIIeHWH  y4eOHbIX  3a7ad  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

PUBOJNUTH MMPUMEPHI BKJIaJa POCCHHUCKUX M 3apPYOEkKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXAIOIIEr0 MUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3HKE B MOBCETHEBHOW KU3HU
Ui obecrieueHus: 6€30MacHOCTU TP OOpalleHnH ¢ MPUOOpaMu U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNIlE C BBIMOTHCHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JAEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K konmy oOyuenuss B 11 kiacce npeaMeTHbIe pe3ysibTaTbl HA 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (U3UKH B (POpMHPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTBIBATh TPAHUIIBI TMPUMEHEHUS H3YyUYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacro3HaBath (pu3nyecKkue siBJaeHus (TIPOLECChl) U OOBSICHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PU3HKH: DJIEKTPUUYECKASI TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONUCHIBATh WM3YyUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3NUYHBIX  Cpeda) |
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIEKTPUUYECKUN 3apsijl, CUJia TOKa, DJICKTPUUYECKOE HAIpPSKEHUE, IICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M TIPOLIECCHI, MCHOJIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTHsl CBA3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (U3UUECKUE MPOLIECCHl U SBIICHUS, UCTIONB3YS (pu3nyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIMH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnajaa, MpHu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONpENENIATh  HAMNpPABJICHUE BEKTOpAa HMHAYKUWM MArHUTHOTO  TOJIS
MIPOBOJHUKA C TOKOM, CHIIbI AMmepa v cuiibl JlopeHiia;

CTPOUTh U ONUCHIBATh H300pakKeHHE, CO3/JaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh HKCIIEPUMEHTHI IO HCCICIOBAHUI0 (DU3UYECKUX SBICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYyJI0BaHMs, MPOBOJUTH OMBIT M
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBJISITh TIPSIMBIE M KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BETUINH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIeIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HCIOIb30BAHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJiroaTh paBuUiia OE30MacHOTO TPyJa MPU MPOBEACHUU HUCCICTOBAHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SBHO 3aJaHHON (PU3WYECKON MOJENbIO,
UCIIOJNB3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu



BEIOWPATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3MUECKHE BEIMYWHBI U (POPMYIIHI,
HEOOXOaMMMbIC NJIs €€ PEIICHUs, POBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MIOJTYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMUNHBI,

pemiarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKU
HEMPOTUBOPEUYHUBYIO LIETIOYKY PACCYXKICHUN C OMOPON Ha H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH B (PU3NYECKUE SBIICHHUSI,

WCMONB30BaTh  MPU  PEUIEHUH  Y4EOHBIX  3a7Ja4  COBPEMECHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPHPETALUN
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIOMYJIIPHON MHGOpPMALINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAITHIO;

OOBSICHATh TMPUHIUIBI JACHUCTBUS MAaIIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX 0€30MacHOTO MCMOJb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJIUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO MHPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCIIOJB30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuU ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TPYIIE C BBIMOJHEHUEM PAa3JIMUHBIX COIMATIBHBIX POJICH,
IJIAaHUPOBATh PabOTy TPYNIBI, PalMOHATBHO pACIPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 0 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 0 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 1 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 0 5 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbIE 5 1 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 1
DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 httos://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 0 1 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK

43 ATOMIHOE 51pO > 1 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15
Paznea 5. 3JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHA

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 1 Etilfsﬂ;lrztﬁ)grou}; £41097c
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 0 E;ISSH;I;T:;(;)&OU/I? £41c97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 13



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoka Beero KonrTpoabubie IIpakTuueckue fl[:;'—?eﬂl/lﬂ :)Ig:a[:();:fenbnme
padoThI padoTshI
pecypcsl
®du3nka — HayKa 0 IpUpo/e.
1 Hayunbie MeTZ;[(I)I HO?I;)H:HIfﬂ 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE 1 bubnuoreka [IOK
JIBUKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JBr>keHME MaTepraIbHOM TOUKH I10 1 1 bu6mmorexa [IOK

okpyxxHocTtH [IpakTudeckas padota
Nel

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[Ipunnun otHOCcHUTENbHOCTH [ anumnes.

8 HuepunanbHble CUCTEMBI OTCUETA bubmmorexa LIOK
prt N ’ https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [punnun
9 cyrneprno3unuu cui. Bropoii 3akox bubmmorexa [JOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
Hprotona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka [HOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

P https://m.edsoo.ru/ffoc3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia zn OTI/IBJIGE(IbI/I(i:I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO Tea. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
HMitynbsc MaTepUabHON TOUYKH,

15 CHUCTEMBbI MaTePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas s3Heprusi MaTepuaabHON bubnnorexka [JOK

TOYKH. TeopeMa 00 U3MEHEHUH
KUHETHISCKON OHCPIrun

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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17

18

19

[TorennmaneHas 3HEPrHUsL.
[ToTeHumanbHas F3HEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

IloTenumanbHble M HEMOTEHIINAJILHBIE
cuibl. CBsI3b pabOTHI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUu

[TpakTuaeckast pabota No2

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

20

21

22

23

KonTtponsHast padora Nel
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHOoBCKoe
neuxenue. udpoysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YACTHL] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, JKUIKOCTEH
Y TBEPIBIX TEN

Macca MOJICKYII. Komunuecto
BemecTBa. IlocTossHHas Asor aapo

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

TennoBoe paBHOBecue. TeMmmepaTypa
u e€ u3Mmepenue. llkana remneparyp
enscus

25

Uneansueiii raz B MKT. OcHoBHOE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

ypaBHenue MKT IIpaktuueckas
pabora Ne3

AbGcomoTHas TemIeparypa Kak Mepa
CpPEeIHEW KMHETUYECKON SHEPTUun

bu6mmoreka [IOK

26 JBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
W3onpoueccel B uAeaIbHOM ra3e u ux bubnuorexa [JOK
28
rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
29 KonTtponpsHas padora Ne2 "OcHOBBI
MKT"
BuyTtpennss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 crioco0n! e€ m3meHeHus. KoanyaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
DHEPTHUsI OTHOATOMHOTO UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KommuectBo TemnoTs! mpu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadbaTHeIi mpoiecc
33 ITepBblil 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
HeoGpatumocTs nporeccoB B
34 HpI/Ip(I:Ile. Bropoin I;aIIjOH bubmmorexa LIOK
https://m.edsoo0.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpuntun nevictus u KI1J[ TermoBoit bu6mmoreka [IOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c600a

MAaITHHbI
[uxn Kapno u ero KIIJ]
36
[IpakTuyeckas pabora Ne4
37 DKOJOoru4YecKue MpooIeMbl
TEIUIOPHEPTETUKHU
38 O6o6maromuii ypok «MonekymsipHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOIHMHAMUKI https://m.edsoo.ru/ff0c6938
39 Kontponbnas padota Ne3«OcHOBBI bubnmnoreka [JOK
TEPMOJIUHAMUKHN» https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnuorexa [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa LOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnumyeckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnmnorexa [JOK
CBOMWCTB KpHUCTAILIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEPHAITBI
[InaBrneHue M KpUCTAIIU3AIIHS.
43 VY enbHas TEIUIOTa IUIABICHUS bubmmorexa LIOK
A ' https://m.edso0.ru/ff0c6708
CyO6numarus
44 YpaBHeHHe TEII0BOro OanaHca bubnuoteka [JOK
[IpakTuyeckas pabora Ne5 https://m.edsoo.ru/ff0c6820
OneKTpu3anus Tei. JINEKTPUIECKUN
45 3apsn. JIBa BUa SJIEKTPUUECKUX bubmmorexa [OK
AL A P https://m.edsoo.ru/ffOc6bcc
3apsI0B
46 [TpoBOAHMKH, TUAIEKTPUKU U bubnuorexa [IOK

MIOJTYITPOBOTHUKH. 3aKOH COXPaHECHHS

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c600a
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SJICKTPHUYCCKOTI'O 3apsaga

B3aumoneiictBue 3aps10B. 3aKOH

47 Kynona. TodueuHBIN 3IeKTPUICCKUI bubmorexa LOK
4 ' p https://m.edsoo.ru/ff0c6ces
3apsin
Hanpsok€HHOCTD JIEKTPUYECKOTO
mosst. IIpuHIMn cynepno3sunuu
48 JJIEKT I/II‘)ICCKI/IX n(})IJrIIeg Jlnaun bubmorexa LOK
p B ' https://m.edsoo.ru/ff0c6df2
HanpsokéaHoctr [IpakTudeckas
pabota Ne6
Pabota cuit 371eKTpOCTaTHYECKOI0
49 noid. [Torennuan. PazHocThb bubmorexa LIOK
' ait. https://m.edsoo.ru/ff0c6f00
ITOTEHIINAJIOB
ITpOBOIHUKY U TUDIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM HOIJ)'Ie bubmorexa HOK
P ) https://m.edsoo.ru/ff0c7018
JlnanekTpudeckasi MPOHHUIIAEMOCTh
bu6mmoreka [IOK
51 OnexkrpoéMkocTh. KoHaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJICHCATOpa. DHEPrus 3apsKCHHOTO bubmorexa [JOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
53 amnmapara, CTpyWHOTO TIPUHTEpA.
DnekTpocTaTH4ecKast 3alluTa.
3azemyIeHHE SIEKTPONpPUOOPOB
54 KonTponbnas padota Ned
"DnekTpocTaTuka"
55 DNEKTPUYECKUN TOK, YCIIOBUS €TI0



https://m.edsoo.ru/ff0c6ce4
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cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
y4acTKa [enu

[MocnenoBaresabHOE, MApaLICIBHOE,
CMEIIAaHHOE COETUHEHNE

bubmuoreka [JOK

%6 MPOBOJHUKOB. M3yueHne CMEaHHOTO https://m.edsoo.ru/ff0c74f0
COEIMHEHUS PE3UCTOPOB

57 PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ffOc7838
3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe

58 3ambikanue. M3mepenne D/1C bubmmorexa [JOK

https://m.edsoo.ru/ff0c7ae0

MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUS
Ob6o06maromuit ypok

59 «3J‘IeKTpOI[I/IHaN}I]EKa» [TpakTuueckas bubmmorexa [JOK

https://m.edsoo.ru/ff0c88be

pabota Ne7

50 Konrtponsnas padora Ne5 bubnnorexka [JOK
"OnekTpoaguHaMuka" https://m.edsoo.ru/ff0c8c56
DJEeKTPOHHAS TIPOBOMMOCTD TBEPIBIX

61 METaJIJIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIPOBOANMOCTh

62 DJIEKTPUYECKUI TOK B BAaKyyMe.
CBoIICTBA JIEKTPOHHBIX ITYYKOB

63 [TomynpoBoAHUKH, UX COOCTBEHHAS U bubnuorexa [IOK

MMpuMECHasA NpOBOAUMOCTE. CBolicTBa

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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p-n-nepexona. IlonynpoBoIHUKOBBIE
IPUOOPHI

DNEKTPUUECKUN TOK B pacTBOpPax U

64 pacriaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOIUTHYECKAS JUCCOLHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax.

CaMOCTOSTEeIbHBIN U bubmuorexa [JOK

65 . 1
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[1na3zma IlpakTuueckas padora Ne8

66 Hrorosas KontponsHas pabota 1

67 PesepBHeIi ypok. O000IIarOIIHA YPOK 1 bubmmoreka [JOK
o TeMam 10 kitacca https://m.edsoo.ru/ff0c8a8a

68 PesepBHbIi ypok. O000IIarOIIHIA YPOK 1 bubnnoreka [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabubie IlpakTuueckue p
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
ITocTOsTHHBIE MATHUTEL K UX
1 B3auMoOericTBHE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHOE 1MoJjie IPOBOJHUKA C
5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
bubmuoreka [IOK
3 IIpakTrueckas padora Nel 1 1
p p https://m.edsoo.ru/ffOc98fe
JleficTBE MarHUTHOT'O MOJIS Ha
bu6nmorexa LIOK
4 MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa. 1 1
https://m.edsoo.ru/ff0c9ac0
[IpakTuueckast paborta No2
JleficTBE MarHUTHOT'O MOJIS Ha
5 JBIDKYILYIOCS 3apsKCHHYIO YaCTHILY. 1 bubmmnoreka HOK
Cuna Jlopenna. PaboTta cubl https://m.edsoo.ru/ffOc9df4
Jlopenua
DOnekTpoMarHuTHas HHAYKIus. [ToTok
6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHJYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Gapanes
bubmunoreka IHOK
7 [TpakTuueckas paborta Ne3 1 1 1

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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NunykTuBHOCTS. SIBICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHuTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 10Jie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTULl,
UHIYKIIMOHHAs II€Yb

10

Oo6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHI/ITHa$I WHIAYKIOHA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KonTponbnas padora Nel
«MarsuTHoe MnozJe.
DneKTpoOMarHuTHast MHIYKITHS»

CB0OOIHBIE MEXaHUUECKHE
Kosebanus. ['apMoHHUeckue
KosebaHus. YpaBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpamienue 3HEprun

ITpakTryeckas pabora Ne4d
«HccnenoBanue 3aBUCHMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPYy3a»

Koneb6arenbublit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJeOaHMs B
ueaIbHOM KoJeOaTeTbHOM KOHTYpeE.
AHanorust MeX1y MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJEOaQHHSIMA

®opmyna Tomcona. 3akoH

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

bu6nunorexa LIOK



https://m.edsoo.ru/ff0ca600
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COXpaHEHHUS SHEPTHUH B UJI€ATLHOM
KoJ1e0aTeIbHOM KOHTYpE

https://m.edsoo.ru/ffOcb9c4

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BolHyKIeHHBIE

16 MexaHu4eckue konebanus. Pe3onanc. bubmmorexa LIOK
https://m.edsoo.ru/ffOcbb86
BbiHyK€HHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus
Ilepemennsblit Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTH
17 MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U bubmmorexa [IOK
- https://m.edsoo.ru/ffOchd34
JeicTByIOIIEE 3HAUEHHUE CUIIBI TOKA U
HaIPSKEHUS
Tpancdopmarop. [IponsBoxactso,
18 nepenava u norpedieHue
JIEKTPUYECKON IHEPTUU
YCTpOUCTBO U MPAKTUYECKOE
19 IIPUMEHEHHE MIEKTPUIECKOTO 3BOHKA, bubmuoteka [IOK
reHeparopa NepeMEHHOr0 TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH 3JIeKTpoIiepeaayd
20 ITpakTuyeckas padora Ne5
MexaHuueckre BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTth bubmmnoreka HOK
pacnpoCTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
Ilonepeunsle ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH bubmmnoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 ONEKTPOMarHUTHHIE BOJIHBI, UX bubmuoteka [IOK

cBoMicTBa U ckopocTs. [Ikana

https://m.edsoo.ru/ffOccfe0
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QJICKTPOMArHMuTHBIX BOJIH

HpI/IHI_[I/IHBI PaauoOCBA3U U
TCICBUACHUS. Pa3zButue CpCACTB

24
cBs3u. Pagnonokanus [Ipaktrueckas
pabota Ne6
o5 KontponbHas padota No2 bubnmnoreka HOK
«Konebanus v BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacpocTpaHeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
Toueunslit ucTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IIIOCKOM 3epKajie
[Ipenomiuenue ceera. [lonnoe
28 BHYTpEeHHee oTpaxeHue. IIpenenbHblil bubmmnoreka HOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
[IpaxTnueckas padorta Ne7
29 «M3mMepenne nokaszarens bubmmorexa LIOK
p https://m.edsoo.ru/ff0cd67a
MIPEIIOMIICHUS CTEKIIa
JIunssl. [Toctpoenue n3obpaxxeHuil B
30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa [TOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JTUH3bI
ITpakTuyeckas padora Ne§
31 «HccnenoBanue CBOWCTB
M300paXeHUI B TUH3AX)
32 JHucniepcus cBeta. CIIOKHBIN COCTaB



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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6enoro ceera. LIper. [Ipaktnueckas
pabota Ne9

Wutepdepennus cera. Audpaxius bubnuoreka [JOK
33 N
ceta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTudeckue MpuOOPHI M yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
['paHUIBI TPUMEHUMOCTH
KJIaCCUYECKOW MexaHuKH. [locTymarsl bubnnorexa [JOK
36 .
CIIELIMAIHON TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameyIcHIEe BpEMEHH B COKpAICHUE bubmmorexa [JOK
g P patl https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 yacTUIbl. CBsA3b MAcChl C SHEPTHEN U brbmmorexa [IOK
HE P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPIHsl OKOS
Kontponbnas padota Ne3 «Onruka.
39 OcCHOBBI crielIuaNbHON TEOPUHU brbmmorexa LTOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTENEHOCTH»
40 ®oronsl. opmyna [1nanka. Jueprus bubnmnoreka HOK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEIOBAHUE Bu6 10K
nOIMoTeKa
41 . A.T.
porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akonbl poTtorddekra. YpaBHEHHE bubnuotexa [JOK

OiHiTeitHa ans porodddexra.

https://m.edsoo.ru/ff0d015e
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«Kpacnas rpanuna» dhotorddexra

Hapnenne cBeta. OnbiTel 11. H.

bub6nmmoreka [IOK

43 JIeo . X 5
chelena. AMMITIECKOC ICHCTBIC https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
44 MPaKTUYECKOE TPUMEHCHHUE:
dhoToseMeHT, GOTOIATUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
Pemenne 3ama4d no reme «IJI€EMEHTEL
. bubnuorexa [IOK
45 KBaHTOBOM onTukm» [IpakTrdeckas
https://m.edsoo.ru/ff0d0302
pabora NelO
Mogens atoma TomcoHa. OIBITEI
46 Pezepdopaa o paccesHuio 0-4acTu bubmmorexa [JOK
pLOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojiens aToma
bubnunoreka LIOK
47 IToctynater bopa
TYHATRLHOp https://m.edsoo.ru/ff0d0afa
W3nyuenne u miornomnieHrne GpoToOHOB
48 Il I/I}ll'lqe €X0JI€ aTOMa C O H(()bro OBHSA bubnmorexa IOK
P pexoa o 8 P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
BoimoBele cBoMCTBA YacTHIL. BOTHEBI
ne bpoina. KopmyckyasgpHo-
49 BOJIHPOBoﬁ anI/I?;}IIVI (yjl'IOI:ITaHHOG " bubmorexa HOK
y ’ https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3 TyUCHHE
[TpakTuyeckas pabora NelQ
OTKpBITHE PATUOAKTHBHOCTH. OTBITHI
50 Pezepdopaa mo onpeaenennio cocrasa bubmmorexa [JOK
PLOPA peat https://m.edsoo.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyUCHUS
51 CgoiicTBa anb(da-, 6era-, ramma-
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u3nydyeHus. BinusHue
PaaOAKTUBHOCTH HA KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DONEKTPOHHBIM U O3UTPOHHBIN OeTa-
pacnaz. ['aMmma-usiyuenue

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbIin
peakrtop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIEPHOI
SHEPIreTUKHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHble YacTUllbl. OTKpPBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U

perucTpanvu 3JCMCHTAPHBIX YaCTHUII.

Kpyrusiit cton «®yHaaMeHTanbHbIe
B3auMozekcTeusa. EAMHCTBO
¢bu3nvecKkoil KapTHHBI MUPa»
ITpakTryeckas pabora Nel2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

56

OTanel PasBUTHA aCTPOHOMHHU.
[TpuknagHoE 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUHU. Bun
3BE31HOrO Heba. Co3Be3aus, ipKue
3BE3/1bl, IUNIAHETBI, UX BUIUMOE
neukeHue. CoaHevyHas cuctema

Comnnie. CoHeuHast akTUBHOCTD.
Ncrounuk sHeprun CosHua U 3BE311

57

3BE3MIBI, KX OCHOBHBIE
XapaKTePUCTHKU. 3BE3]IbI TITABHON



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MoCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBooniu CoJHIIa U 3BE3]

58

Muneunsiii [lyte — Hama 'anakTuka.
ITonoxxenue u nBuxenue CosHLa B
lNanaktuke. ['anaktuku. YepHbie
JBIPBI B SIAPAX TAIAKTUK

59

Bcenennas. Pa3z0oeranue rajaakTUK.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie npobieMbl acCTpOHOMUU
[IpakTuueckas pabora Nel3

KonTponbnas padora Ne4 «nemeHTHI
aACTPOHOMHU U acTPOPUIUKU»

62

63

O6o06matomuii ypok. Ponb gpusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

O6o0maromuii ypok. Pons u mecto

(GU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GopMHUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYEeCcKOn
KapTHHE MHpa




65 Wrorosas KonrponbHas pabota 1

66 Pe3epBHbIil ypok. MarHuTHOE m0JI€. 1
DNeKTpOMarHuTHAs UHAYKIUS
PesepBHbiii ypok. Ontrka. OCHOBBI

67 CHeIUaaIbHON TEOpUHr 1
OTHOCHUTEIIbHOCTH
Pesepublii ypok. KBanToBas gusuka.

68 BHeI\I;eHTBI};.I:JTpOHOMI/II/I u ’ 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68 13
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMOBI

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

10 KJIACC

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

JIeMOHCTpUPOBATh HA IPUMEPAX Pojb U MECTO (PU3UKU B (OPMHUPOBAHUU
COBPEMEHHOM HAay4yHOM KapTHHBI MHpaA, B PA3BUTUH COBPEMEHHOMN

TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOM IEATEIBHOCTH JIIOAEH

10.2

Y4uThIBaTh TpaHUIbl NMPUMEHEHHUS] U3YYEHHBIX (U3MUECKUX MOJENEH:
MaTepualbHas TOYKa, HWHEpLUUalbHAs CUCTeMa OTCcuéTa, abCOIIOTHO
TBEPAOE TEJIO, UACAIbHBIA T'a3; MOAEIU CTPOCHUS Ta30B, >KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DIJIEKTPUUYECKUM 3apsal — IPU PELICHUH

¢bu3nveckux 3a1aq

10.3

PacnosnaBath (usmueckue sBiIeHHSA (MPOLECCH) W OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOpUH
CTPOGHMsI ~ BELeCTBA W  DJIGKTPOJMHAMHUKU:  DPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NpPsIMOJIMHEHHOE ABUXKEHHE, CBOOOJHOE MaJeHue Tell,
JBUKEHUE 110 OKPYKHOCTH, MHEpLHUs, B3auMoJieicTBUE Ten; Auddy3us,
OpOYHOBCKO€ JIBUJKEHHE, CTPOEHHE KHUAKOCTEM U TBEPABIX Tell,
u3MeHeHue oObéMa Ten NpH HarpeBaHWU (OXJIAXKIACHHUM), TEIIOBOE
paBHOBECHE, HCIApEHHE, KOHJACHCALMs, IUIaBICHHE, KpPUCTAJUIM3allus,
KHUIIEHUE, BJIAXHOCTh BO3/1YyXa, IOBBILIEHUWE [aBJIEHUS raza MpU €ro
HarpeBaHUU B 3aKPbITOM COCYJIE, CBSI3b MEX]y IapaMeTpaMu COCTOSHUS

rasa B U30Iponeccax; 3JICKTprUu3anud T, B3aUMOICHICTBHE 3apsaao0B

10.4

10.5

OnuceIBaTh MEXaHUYECKOE JABUIKCHUC, UCTIOJIb3YA (bI/ISI/IquKI/IC BCJIIMYHUHBI:
KOopJuHara, yTb, NEPCMCIICHUC, CKOPOCTb, YCKOPCHHEC, MacCa TCJa,
CuJjia, UMITYJIbC TEjla, KUHCTUUYCCKAA SHCPTHsA, MOTCHUHUAJIbHAsA OHEPTUs,
MEXaHHN4YECKas pa60Ta, MCXaHHWYCCKasd MOMIIHOCTh, IIpH ONHWCaHWUN
IIpaBUJILHO TPAaKTOBATb (I)PI3PI‘ICCI(PII>1 CMBICJI UCIIOJIB3YEMbBIX BCIIMYUH, UX
0003HAaYCHHUS H CAWHUIBI, HAXOIUTH (I)OpMy.IIBI, CBA3BIBAIOMIUC JTaHHYHO

(bU3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU

OnucelBaTh U3yUYEHHBIE TEIUIOBbIE CBOMCTBA TeN M TEIJIOBHIC SIBICHHUA,
UCTIONB3YSl (U3MUYECKWE BEIMYWHBL: JIaBJICHWE Tra3a, TeMIepaTypa,
CpemHsAs KHHETHYEeCKas SHEepPrus XaOTHYECKOTO JBWIKCHHS MOJEKYII,
CpeIHEKBaapaTUYHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO  TEIJIOTHI,
BHYTpEHHSIsl 3HEprus, pabora rasa, K03(pQHUIMEHT MOJIE3HOro ACHCTBUS

TCIIIIOBOTO JABUTATCIIA, npu OITMCaHUH IMpaBUJIbBHO TPAKTOBAThb




(Gu3NYECKUl CMBICT HCIIOJIB3YEMBIX BEIWYHH, HX OO0O3HAYeHUS U
€IMHULBI, HAaXOIUTh (OPMYJIbI, CBA3BIBAIOIIME MTaHHYIO (DU3HMUECKYIO

BCIMYHUHY C APYTHMMH BEIINYNHAM

10.6

10.7

OnuceiBaTh  M3yuyeHHBIE  3JEKTPUYECKHE CBOWCTBA  BEIECTBA W
ANEKTpUYECKUE SBJICHUS (IIPOLIECCHI), UCTIONIB3YS (PU3MUECKUE BETUYUHBI:
ANEKTPUYECKUN 3apsf, DJIEKTPUYECKOe IIoJie, HaMpPsLDKEHHOCTH IO,
MIOTEHLIMAJ, Pa3HOCTh IOTEHLUANOB; [pPU ONHMCAHUU IPABUIIBHO
TPaKTOBaTh (PU3UUYECKHIA CMBICII UCTIOIb3yEMBbIX BEJTUUNH, UX 0003HAUYECHUS
W eAVHMIIBI; yKa3bIBaTh (POPMYJIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO

BCIMYHHY C APYT'UMH BECIUNYNHAMUA

aHAM3UpOBaTh  (PU3MUECKHE TPOLECCHl M SIBJICHUS, HCIOJb3Ys
¢bu3nveckre 3aKOHBI U MPUHIUIBL 3aKOH BCeMHUpHOTO Tsarotenus, I, Il u
Il 3akonsl HbroTOHA, 3aKOH COXpaHEHHUsI MEXAHUYECKOW IHEPrUH, 3aKOH
COXPAaHEHMsT HUMIIYJIbCA, MPUHLUUI CYNEPHO3ULMU CHUJI, HPUHIUI
paBHONIPAaBUS  HHEPUUAIBHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJISPHO-
KMHETUYECKYIO TEOpHUIO CTPOEHMSI BELIECTBA, I'a30BbIE 3aKOHbI, CBS3b
CpeaHEell KMHETMYECKOW SHEpPruM TEIUIOBOIO JIBUJKEHUS MOJIEKYIT C
aOCONMIOTHOW TeMIlepaTypod, IEpBBIH 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHUs DJIEKTPUUECKOT0 3apsaa, 3akoH KysoHa; npu 3ToM pasinyarhb
CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U

yCJIOBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TMPUHIMIBI JIGUCTBUS MAaIllMH, MPUOOPOB |
TEeXHUYECKUX  YCTPOWCTB; pas3iWyaTh YCJIOBUS HMX  0O€30MacHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBINOMHATE AKCHEPUMEHTHI M0 MCCIENOBAHUIO (DM3MUECKUX SIBICHUU U
MPOLIECCOB C HUCMOJIB30BaHUEM TMPSIMBIX U KOCBEHHBIX HM3MEpPEHUH; Tpu
sToM (GOpMYIHpPOBaTH MpodiieMy (3a7ady) W THIOTE3y Y4eOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 IPEIUIOKEHHOTO 000pYyIOBaHUS,

MMPOBOAUTD OIIBIT U (I)OpMyJ'IHpOBaTB BBIBOBI

10.10

10.11

OCYHIGCTBJ'ISITI) IpsAMBIC 1 KOCBCHHBIC M3MCEPCHHUA (1)I/I3I/I'—ICCKI/IX BCJIMYHH,
Ipu 3TOM BBIGI/IpaTB ONTUMAIIBHBIN CIIOCOO HU3MCPCHUA U UCIIOJI30BATbh

MN3BCCTHBIC MCTOAbI OLICHKH HOTpGH.IHOCTCfI I/IBMCpeHI/Iﬁ

HccnenoBaTh 3aBHCHMOCTH  MEXAY (PU3MUECKUMHM BEJIMYMHAMU C
UCTIOJIb30BAHUEM TMPSIMBIX HW3MEPEHHH; NP 3TOM KOHCTPYHPOBATh
YCTaHOBKY, ()UKCHPOBATh  PE3yJAbTAaThl MOJIYYEHHOH  3aBHCHMOCTH
(Gu3NYeCKUX BEJIWYMH B BUJAE TAaOMUI] U TpadUKOB, JENaTh BHIBOJBI IO

pe3yiabTaTaM UCCIEI0BAHMS

10.12

Cobmronate mpaBuiia 6€30MaCHOTO TPYAA MPH MPOBEACHUN UCCIEI0OBAaHUI




B paMKax Y4eOHOro »SKCIEpUMEHTa, Y4eOHO-HCCIEeN0BATEIbCKONH U
MIPOEKTHOMN AESITEIBHOCTU C UCIOIb30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB

1 1a00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3aaudl C SBHO 33JaHHON (M3NYECKOH MOJEIbIO,
UCHOJb3Yys (U3NYECKHE 3aKOHBI U IIPUHLIMIIBL, HA OCHOBE aHAJIM3a YCIOBUS
3aJjauu BbIOUpPaTh GU3NYECKYIO MOJIEIIb, BBIACIATh (PU3NYECKUE BETUUUHBI
u (GopMynbl, HEOOXOAUMBIE A €€ pEUICHUs, MPOBOAUTH PACUETHI U

OLICHUBATH PCAJIbHOCTDH IMMOJTYYCHHOI'O 3HAYCHHA (1)I/ISI/II-I€CKOI\/’I BCJINYHHBI

10.14

10.15

Pemrats Ka4CCTBCHHBIC 3aJa4yu: BBICTpanBaTh JIOTUYCCKH
HCIIPOTUBOPCUUBYHO HCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘IGCKI/IC SIBJICHHA

Hcnonp3oBaTe  HpU  pelICHMM  y4eOHbIX  3aJad  COBPEMEHHbIE
MHPOpPMALIMOHHbIE  TEXHOJOTMM Ui  TIOMCKa, CTPYKTYPUPOBaHUS,
UHTEpIpeTalMM U MpPEJICTaBlICHUs Y4eOHOM M HaydyHO-TIONYJSpPHOU
nHbOpMAlUY, TOJYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB; KPUTHUECKH

AHAJIIU3UPOBATDH IMOJIY4aCMYHO I/IH(bOpMaI_II/IIO

10.16

10.17

[IpuBoauTe mpUMEpHl BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAOIIIET0 MUPA,

B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

Vcnonb30BaTh TeOpeTHYECKHE 3HAHUA 10 (PU3UKE B MIOBCEIHEBHON KU3HU
uis  obecrieyeHust O€30MacHOCTH MpH  OOpalleHuH ¢ npudopamMu u
TEXHUYECKHMHU yCTPONCTBAMH, JUISI COXPAHEHUS 30POBBS M COOIIOACHUS

HOPM 5KOJIOTHYCECKOI'0 MOBEACHUS B OKPY)KaIOHleﬁ cpeae

10.18

PaGoTtate B rpyImme c BBINOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy IPYMIbI, PallMOHATIBHO PaCHpeesaTh 00sS3aHHOCTH
U MJIAaHUPOBATh JAEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJCKBATHO
OLICHMBATh BKJaJ KaXJOr0 M3 YYAaCTHUKOB TPYNIbl B pEIICHHE

paccMaTpuBaeMON MPOOIEMBI

11 KUIACC

Kon
NpoBePSIeMOro
pe3yJjbrTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001mero 00pa3oBaHus

111

JleMoHCTpUpOBaTh Ha IpUMeEpax pojib U MeCTO (U3UKU B POPMHUPOBAHUU
COBPEMEHHOM HAay4yHOM KapTHHBI MHpaA, B PA3BUTUH COBPEMEHHOMN
TEXHUKA M TEXHOJOTHH, B MPAKTUYECKOW JEATEIIBHOCTH JIIOAEH,

L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA

11.2

Y4uuThIBaTh TPaHUIBl NMPUMEHEHHUS U3YYEHHBIX (U3MUECKHX MOJENeil:

TOYEYHBIA JJIEKTPUYECKHUI 3apsl, sdIepHas MOJETb aTroMa, HYKJIOHHas




11.3

MO/IeJIb AaTOMHOTO Siipa MPH pelIeHuH (pU3nIecKux 3aaad

Pacro3naBate ¢usnueckue sBieHUsS (TPOIECCh) M OOBIACHATH WX HAa
OCHOBE 3aKOHOB JJICKTPOAMHAMHUKHN M KBAHTOBOUW (DU3MKH: DIIEKTPUYCCKAS
MPOBOJAMMOCTh, TETJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS
TOKAa, B3aUMOJICHICTBHE MAarHUTOB, JJICKTPOMArHUTHAs  WHIYKIIHSA,
JCMCTBUE MArHUTHOTO TTOJISl Ha MTPOBOJIHUK C TOKOM U JBHKYIIHIACS 3apsil,
ANEKTPOMATrHUTHBIC KoseOaHus u BOJTHBI, PSIMOJIMHEHOE
pacrpocTpaHEeHHE CBETa, OTPAXKEHHE, MPEIOMIICHHE, HHTEepQepeHIns,
TUQPaKIUsS U MOJIIPU3AIUs CBETa, TUCIIEPCHUS CBETA, POTOIICKTPUICCKUN
addext (poroaddekT), cBeTOBOE NaBiieHHEe, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJAOpPOJA,  €CTECTBEHHass W HCKYCCTBEHHAs

PaaOaKTUBHOCTD

11.4

OnuceiBaTh N3YUCHHBIC CBOMCTBA BCIIIECTBaA (E)JIGKTpI/I‘-ICCKI/IC, MarHuTHBIC,
ONTHYECKHE, ODJICKTPHUECKYI0 IPOBOAUMOCTh PpA3IMYHBIX Cpex) U
JNIEKTPOMArHUTHBIE  SIBJICHUS  (MIPOIECCHI), HCIONB3YS (pu3nyeckue
BEIMYMHBI:  JJCKTPUYECKUH  3apsi, CHia TOKa, DIEKTPUYECKOe
HaNpsDKCHHE, DJIEKTPUYECKOE COMPOTHBIIEHHE, Pa3HOCTh IOTEHIMAJIOB,
OJIC, pabota ToKa, MHAYKIMS MarHMUTHOTO MOJs, cuia AMIiepa, cuiia
JlopeHla, WMHIYKTUBHOCTh KAaTYIIKH, O3HEPrusi DIEKTPUUYECKOTO U
MarHMTHOTO TIOJIeH, MepHoJ M YacToTa KojeOaHuM B KoseOaTelIbHOM
KOHType, 3api] ® CWia TOKa B TIIpolecce TapMOHHYECKUX
3JIEKTPOMArHUTHBIX KoJeOaHWH, (OKyCHOEe pacCTOsSHHE M ONTHYEeCKas
CHJIa JIMH3BI; NPU ONUCAHUM NPAaBUIBHO TPAKTOBaTh (PU3NYECKUN CMBICIT
HCIIOJIB3YCMbIX BCJIWYHH, HX o0o3HaYeHuss u CAVMHUIBI; YKa3bIBaTb
(GopMyIibl, CBSA3BIBAIOLINE JAHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTHMMH

BCIN4YNHaMn

115

OnwuceIBaTh HN3YYCHHBIC KBAHTOBBLIC SABJICHHA W IPOLUCCCHI, HCIIOJIb3Ys
(I)I/IBI/I‘-IGCKI/IC BCJIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, IJIMHA
BOJHBI MW 4YaCTOTa CBC€TA, OHEPIrud W HMITYJIbC q)OTOHa, nepuona
nmogypacmnaga, SHEPTHUA CBA3W aTOMHBIX SAJCP, IIpU OIIMCAHUHN ITPABUJIIBHO
TpPaKTOBATb (I)I/I3I/I‘-IGCKI/II71 CMBICJI HCIIOJIB3YCMbIX BCIIMYHH, ux
0003HaUYCHUS U CAWHUIIBI; YKAa3bIBATb (bOpMYJ'IBI, CBA3bIBAOINUC TaHHYIO
CbI/I?,I/I‘—IeCKyIO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATHE 3HAYCHUC

(bU3MUECKON BETUIUHBI

11.6

AHanu3upoBaTh  (U3MYECKHE IMPOLECChl W  SIBICHUS, HCIOJIb3Ys
¢usznueckne  3aKOHbl M NpUHIUNBL  3akoH  Owma,  3aKOHBI
MOCJIEIOBATEIBLHOTO U MapajlIeIbHOTO COSAMHEHUs MPOBOJAHUKOB, 3aKOH

Jxoynma — JleHma, 3akOH O3JEKTPOMarHUTHOM HMHAYKUMH, 3aKOH




NPSIMOJINHEHHOTO PacHpOCTPaHEHUSI CBETA, 3aKOHBI OTPAKEHHS CBETa,
3aKOHBI MPEIOMJICHHSI CBETa, ypaBHeHHE DifHIITelHa 11 dorodddekra,
3aKOH COXPAHEHHUS DJHEPTrUH, 3aKOH COXPAaHCHHS HMIYJIbCa, 3aKOH
COXpaHEHHsI DIIEKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHHS MacCOBOTO
qucia, MOCTyaaTsl bopa, 3aKOH pajinOAaKTUBHOIO pachaja; IpUd 3TOM
pa3nu4arh CIOBECHYI (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe

BBIPQKEHHE U YCJIOBUS (TPaHUIIbl, 00J1aCTH) TPUMEHUMOCTHU

11.7

OHpe[[e.H}ITB HalpaBJICHUC BCKTOpa HWHAYKIUKW MArdiuTHOrO  IIOJIA

IIpOBOAHHKA C TOKOM, CHUJIbL AMnepa 1 CHUJIBbI HopeHua

11.8

11.9

CTpOI/ITL H OIIMCBIBATb I/1306pa)KeHI/Ie, CO31aBacMOC INNIOCKHUM 3C€pPKaJIOM,

TOHKOU JIMH30H

BBINONHATE 3KCIEPUMEHTHI TI0 MCCICIOBAHUI0 (U3NYCCKHUX SIBICHUH WU
MPOIIECCOB C KCIOJIb30BAHUEM TPSMBIX M KOCBCHHBIX HM3MEPCHHM; TPHU
3ToM (dopMyIHpoBaTh mpoOieMy (3amady) ¥ THUIOTE3y Yy4eOHOTO
HKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 IPEIUIOKEHHOTO 000pYyIOBaHUS,

IIpOBOAUTH OIIBIT U (I)OpMy.]'II/IpOBaTB BBIBOBI

11.10

11.11

OCYH_IGCTBJ'IHTL MMpAMBIC 1 KOCBCHHBLIC U3MCPCHUA CbI/ISI/I‘IeCKI/IX BCJINYHH,
IIpu 3TOM BBIGI/IpaTB ONTUMAIIBHBIN CITOCOO HN3MCPCHUSA U HUCIIOJIb30BATH

W3BECTHBIE METO/IbI OLIEHKH NOTPEMIHOCTEN U3MEPEHU

HccnenoBaTh 3aBUCHMOCTH  (PM3MYECKUX BEIWYMH C HCHOJIb30BAHHUEM
MPSIMBIX U3MEPEHUI; IPU TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBAThH
pe3ysbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJE

Ta6J'II/II_I )51 Fpa(l)I/IKOB, ACJIaTb BBIBOJELI 110 pE3YyJibTaTaM HCCICIOBAHUSA

11.12

11.13

11.14

CobOmrogate  mpaBuia  0e30macHOro  TpyZJa MNpU  NPOBEJAEHUU
UCCIEeIOBAaHUM B paMKax  Y4eOHOTO  JKCIEpPUMEHTa, Yy4eOHO-
HCCIIEIOBATEIbCKOW M MPOEKTHOH JEesATENIbHOCTH C HCIOJIb30BAaHHEM

U3MEPUTENIbHBIX YCTPONCTB U Ja0OpaTOPHOTO 000pYyI0BaHUSA

Pemate pacu€THBIC 3aMauM C SBHO 3a/JaHHONW (PU3UYECKOW MOJIENbIO,
I/ICHOJ’II)SYSI (1)I/ISI/I‘ICCKI/IG 3aKOHBI N HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a yC.]'IOBI/IH
3a/1au¥ BBIOUPATh (PU3UUECKYIO0 MOJIEINb, BELACTATh (PU3HNUECKUe BETUIHHBI
u GopMyIbl, HEOOXOAUMBIE TSI €€ pelIeHUs, MPOBOAUTH PACUYETHI U

OIICHUBATh PC€AJIbHOCTDH MMOJTYYCHHOI'O 3HAYCHHA (i)I/I?;I/I‘-IGCKOfI BCJIIMYHUHBI
Pemiate Ka4CCTBCHHLIC 3aJa4yu: BBICTpanBaTh JJOTHYCCKH

HEMPOTUBOPEUNBYIO IIEMIOYKY PACCY)KIEHUH C OMOpoil Ha H3y4eHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SABJICHUS

11.15

Hcnonp3oBath mpu  pemieHUH  y4eOHbIX  3ajjad  COBpPEMEHHbIE

MH(POPMALIMOHHBIE  TEXHOJOTHMHM Ui  TIOMCKAa, CTPYKTYPUPOBaHUS,




UHTEpIIpETallMM U IPEJICTaBICHUs Y4eOHOM M HaydyHO-NONYJSpHOU
uHbOpMalUY, TOJYYCHHOW U3 PA3JIUYHBIX HCTOYHHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

11.16

11.17

OOBSICHATH TPUHLUIBI JCHCTBUS MAIIWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3in4arh YCIOBHA HUX O€30IacHOTO HCIOJIb30BAaHHUS B
MIOBCE/THEBHOM KU3HU

[lpuBoaUTE mNpHMEpHl BKJIAAA POCCHHCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJOT U

11.18

11.19

Hcnonp30BaTh TeOpeTUYECKHE 3HAHUSA 110 (PU3UKE B TIOBCEIHEBHOW KU3HU
g obecrieyeHust Oe30IacHOCTU IpU  oOpaiieHuu ¢ npubopamMu U
TEXHUYECKHMHU YCTPOHCTBAMH, JJISI COXPAaHEHHUS 370POBbS U COOIIOICHUS

HOPM 3KOJOIrH4€CKOIro nmoBCaACHUsA B Opr>K3IOIlICI>i cpeac

PaGortare B rpynme C BBINOJIHEHHUEM pPA3JIMYHBIX COILUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIHOHAILHO PACIIPEILIIATh O0S3aHHOCTH U
IJITAHUPOBAaTh JICSITEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJI€KBAaTHO
OLICHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TIPYIIBI B PEIICHUE

paccMaTprBaeMoii poOIeMbl




10 KJIACC

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon
pa3jiena

Kox npoBepsiemoro

JEMCHTA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA 1 METOJAbIl HAYYHOI'O I[IO3HAHU A

11

®usuka — Hayka o npupone. Hayunelie meronsl
MIO3HAHUS OKPY>KAIOILIEro MUpa. Pounb
JKCIIEPUMEHTA U TEOPUM B Ipoliecce IMO3HAHUSA

MPUPOABI. DKCIIEPUMEHT B (PU3HKE

2.1

1.2

2.11

2.1.2

2.1.3

MogenupoBanue  (puU3MYECKMX ~ SBICHUA U
npoueccoB. Hayunsle rumnoressl. ®Pusnueckue
3aKOHbl W TEOpUH. I'paHUIBI NPUMEHHMOCTH
¢u3nyeckux 3aKoHOB. [IpUHIMII COOTBETCTBUS.
Pome u wmecro ¢usukum B GopMHpPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHpa, B

MIPaKTUYECKON JESITEIbHOCTH JTI0AeH
MEXAHUKA
KMHEMATHKA

Mexanndeckoe JABHXKCHUC. OTHOCUTENHHOCTD
MCXaHHYCCKOTO JAOBUIKCHHUA. Cucrema otcuéra.

Tpaexropus

[lepememenue, CKOpOCTh (CpemHsisl CKOPOCTb,
MT'HOBEHHAasI CKOPOCTb) u YCKOpEHue
MaTepHATBLHOW TOYKH, WX TPOEKIUH Ha OCH
cuctembl koopauHat. ClokeHre TepeMelieHnid U

CJIO’KEHUE CKOPOCTEN

PaBrOMEpHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTH M NEPEMEIICHHUs] MAaTepUAIbHOM TOYKH OT

BpECMCHU

2.14

CBobOoaHOe majzienne. Y CKopeHrue CBOOOIHOTO

nmajgeHust

2.15

Kpuonuneiinoe JIBIDKEHUE. PaBHOMEpHOE

JBU>)KEHUE MAaTEPUAIBHOW TOYKH IO OKPYKHOCTH.




2.16

VYrioBas CKOpOCTb, JIMHEHHAs CKopocTh. llepuon
1 yactora. LleHTpocTpeMuTenbHoe yCKopeHue
TexHudeckue yCTporuCTBa: CIIUAOMETP, JABUKEHUE

CHapsAO0B, LHCIIHBIC U pEMEHHBIC IIEPCaAAYN

2.1.7

[IpakTrueckue paboThl. M3MepeHne MrHOBEHHOU
ckopocTH. MccienoBaHue COOTHOLIEHMSI MEXIY
MyTSIMH, PONICHHBIMU TEJI0M 3a
IIOCJIEZIOBATEIbHBIE paBHBIE MIPOMEKYTKH
BPEMEHH TpPU PABHOYCKOPEHHOM JBHXKEHUU C
HAYaJIbHOW CKOPOCTBIO, paBHOW HYJH0. M3yueHne
JIBUKCHHMSI [IapuKa B  BSI3KOM  KUAKOCTH.
WN3ydyenue  nBukeHUs ~ Tena,  OPOIIEHHOIO

TOPU30OHTAJIbHO

2.2

JIMHAMUKA

2.2.1

2.2.2

2.2.3

[IpuHnun otHocurensHOCTH ['amunes. Ilepssiid
3ak0oH Hprorona. HHepuuanbHble  CHCTEMBI
oTcuéra

Macca tena. Cuia. [lpuHnun cynepno3unuu cui
Bropoit 3akoH HproTOoHa 1 MaTepHAIBHON
TOYKU B MHepuuanbHOi cucrteme orcuéra (MCO).
Tpernit 3akoH HploOTOHa I MarepuagbHBIX

TOYCK

224

2.2.5

2.2.6

2.2.7

3akoH BCCMUPHOTO TATOTCHUA. Cuna TSKECTH.

[lepBas kocMuueckas ckopocTh. Bec tena

Cuna ynpyroctu. 3akoH ['yka

Cuwna tpenns. Cyxoe tpenme. Cuna TpeHus
CKOJIBXCHUA n CHJia TPCHUMA IIOKOsI.
Koadduuuent tperns. Cuna conpoTUBIEHUS TPU
JABM)KCHUU TEJIa B ) KUJIKOCTH HUJIN ra3e
[locrynatenbHoe ¥ BpallaTeNbHOE JBI)KEHHE

abCcoOTHO TBEPOTO Tena

2.2.8

MOMEHT CcHJIBI OTHOCHUTEIIBHO OCH BpalllCHHUS.
[lnevo cunbl. YcnoBus paBHOBECHUS] TBEPAOTO
tena B UCO




TexHnuueckue YCTPOMCTBA: MOIIUITHUKH,

229 JIBU>)KEHUE UCKYCCTBEHHBIX CITYTHHUKOB
[Ipaktudeckne paboTel. W3ydeHuWe NBHKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH MOJI JeiCTBHEM
HECKOJbKUX cui. McecnegoBanue 3aBUCHMOCTH

2910 cui YIPYLOCTH, BO3HMKAIOIINUX B

nedopMUPyEMOit IPYKUHE U PE3UHOBOM 00pasiie,
OT BenW4MHBl UX jAepopmanuu. MccnempoBanue
YCJIOBUU PABHOBECUSA TBEPAOrO TEJA, UMEIOLIETO

OCb BpalllCHUA

3AKOHbBI COXPAHEHN A B MEXAHUKE

HWmmynec  MaTepuaabHOM  TOYKH,  CHUCTEMBI
2.3.1 MaTepuagbHbIX Touek. Mmmynbc cuibl U

HU3MCHCHUC UMITYJIbCA TCJId

3akoH  coxpaHenuss umnyiasca B MCO.

2.3.2
PeaktuBHOE ABMXEHUE
2.3.3 PaGora cunbl
2.3.4 MOIIHOCTD CHIBI
235 Kunernueckass sHeprus MaTepuaibHOW TOYKH.
- TeopeMa 0 KHHETHYECKON SHEPTUH
TlorennuanrHas SHEPTHUSL. TlorennuannHas
236 SHEpPrusi ympyro 1edOpMUPOBAHHON MPYKHUHBL.
o [ToTennmansHas JHEPTHUs Tena BOJTU3H
MOBEPXHOCTU 3eMITU
[ToTeHnmanbHple U HEMOTCHIIMAIBHBIC CHUJIBL
937 Csi3b  pabOThl  HENMOTEHIMAIBHBIX CHJI  C
o W3MCHCHHEM MEXaHHYECKON DSHEPTHH CHUCTEMBI
TeN. 3aKOH COXpaHEHHsI MEXaHUYeCKON YHEPTHH
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS
230 TexHuyeckue yCTpOWCTBA: JBHKEHHE pakKer,
o BOJOMET, KOTIEep, MPY>KUHHBIN MHUCTONIET
[Ipaktnueckne  pabotel.  M3ydyenwe  cBs3mM
2.3.10 CKOpOCTEM  Tel TOpu  HEyOpyromMm  yjaape.

UccnenoBanme  cBs3M  pabOTBI  CHJIBI €




H3MEHEHHEM MEXaHMISCKOM OHEpPIuu T€jia

3 MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.13

3.1.4

OcHoBHBIE II0JIO’KECHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUHU. bpOyHOBCKOE IBUIKEHUE.
Hudbdyzus. Xapakrtep JIBIKCHUS u

B3aMMO/ICHCTBUS YaCTHUL] BEILIECTBA

Mopenu cTpoeHus ras3os, )KMIKOCTEW U TBEPIBIX
Ten U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MOJENEN

Macca  monekyn. KoauyectBo — BemiecTsa.
[TocTostnuass ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3Mepenue. [llkana remneparyp Llenscus

3.15
3.1

MO,I[CJ'IL nacaJIbHOI'O rasa. OcHoOBHOE YpaBHCHHC
MOJ'IGK}’J'ISIpHO-KI/IHCTI/I'-IGCKOI\/JI TCOpHUU NACAIBHOTO

rasa

3.16

AbGconoTHas TemmepaTypa Kak Mepa cpenHei
KMHETUYECKOM DJHEpPruM TEIJIOBOTO JIBH)KEHUS

yactul] ra3a. lllkana remneparyp KensBuna

3.1.7

3.18

VYpaBuenne Knanelipona — MenneneeBa. 3akoH
JanpToHa

l'azoBble 3akoHBI. M3omponeccsl B UACAIBHOM
ra3e ¢ IIOCTOSIHHBIM KOJMYECTBOM BEIIECTBA!

u30TepMa, U30X0pa, n3obapa

3.1.9

TexHuyeckue ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10

[Ipaktuueckne paboTel. M3mepeHue macchl
BO3JyXa B KJacCHOM KomHare. lccinemoBaHue
3aBUCMMOCTH MEXJly IapaMeTpamMu COCTOSIHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJINMHAMMKNA

3.2
3.2.1

TepMoguHamuyeckass  cucteMa. BHyTpeHHsA
SHEpPrus  TEPMOJMHAMHUYECKOM  CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS




3.2.2

3.2.3

KomnuectBo TemmoTsl u pabora. BHyTpeHHSS

OHCPIrUsa OAHOATOMHOI'O UACAJIBHOT'O Ira3a

Buaer TeIJIoNnepe1avuu: TEIJIONPOBOTHOCTbD,
KOHBEKIIUS, W3JIy4eHHE. TermIoéMKOCTh Tea.
VYnenbHas TEIIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILJIOIIEpEaAUC

3.24

3.25

3.2.6

[TepBoiii 3akOH TepMoJaMHAMUKH. IIpumeHeHue
IIEpPBOTO 3aKOoHa TEPMOJIUHAMUKU K
u3omnpoueccam. ['paduueckas HHTepHpeTanus

paboThI Ta3a

TermoBbie  MamuHbl.  [IpuHOMOBL  IEWCTBUSA
TeroBbIX MamuH. [IpeoOpa3zoBaHust sHEpruu B
TEIUIOBBIX MaruHax. Ko3dduiuent moie3Horo
nevicteus (manee — KIIJ) TermioBodt MamivHbI.
uxn Kapno n ero KIIJ{

Bropoii 3akoH TepmoamHamuku. HeoOpaTtumocTthb
MPOIIECCOB B TMpupone. TeroBble JABUTATEIIH.

OKOJIOTUYECKHE HpO6J’I€MBI TCIINIOOHECPICTUKHU

3.2.7

TexHuueckue YCTPOWCTBA: JIBUTATENb
BHYTPEHHETO CTrOpaHusi, OBITOBOW XOJOJIWUILHUK,

KOHAWULIUOHED

3.2.8

[Ipaktnyeckue paboThl. M3MmepeHue yaeabHOH

TEIIOEMKOCTH

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u

331 KUTIEHWEe. YJenbHas TemioTa MapooOpa3oBaHMUsL.
3aBUCHMOCTB TEMIIEPATyphl KUTICHUS OT JTaBJICHUS
AGcontoTHasT M OTHOCHUTENbHas — BJIAKHOCTh
3.3.2
3.3 BO3ayXxa. HackimeHHbI# map
Teépnoe Teno. Kpucramnmueckue um amopdHbIe
3.3.3 Tena.  AHM30TPONMS  CBOMCTB  KPHUCTAJUIOB.
Kunkue kpucrtamibl. COBpeMEHHbIE MaTEPUAIIBI
334 [lnaBnenne w  Kpuctasuzauus. Y JIelbHas

TerutoTa masneHus. Cyonumanus




3.35

VYpaBHeHHE TEIJIOBOTO OajlaHca

3.3.6

3.3.7

TexHuueckue  yCTpOWCTBA:  TUTPOMETp U
TICUXPOMETP, KaJIOpUMETD, TEXHOJIOTUH
MOJIyYE€HHUSI COBPEMEHHBIX MaTepHalioB, B TOM

YHUCJIE HAHOMATEPUaAIOB, U HAHOTEXHOJIOTUH
[Ipaktuyeckne paboTsl. M3MepeHue BIaKHOCTH

BO3JIyXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

DnexTpu3anus Tel. JeKTpUuecKuil 3apsia. JlBa

BHU/JIA DJICKTPUYICCKUX 3apsA10B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKHU U ITOJTYIIPOBOJHUKHA

413

3aKoH COXpaHCHHA JICKTPHICCKOI'O 3apAaaa

4.1.4

B3aunmopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

DneKkTpruyeckoe noJe. Hanpsxénnocts
aneKTpuyeckoro noss. IlpuHnun cynepno3unuu.

JIuaun HaprI)KéHHOCTI/I QJICKTPHUYICCKOTO T10JIA

4.1.6

PaGota  cuim DIEKTPOCTATHYECKOTO  TIOJSL.

Ilorennuman. Pa3HocTh MOTEHIINAIIOB

4.1.7

[IpoBOIHMKM W JAMAIEKTPUKHM B TOCTOSSHHOM
ANEKTPUYECKOM ToJe. JusnexTpudeckas

MIPOHUIAaCMOCTDb

4.1.8

ONEeKTPOEMKOCT. Konpencarop.
ONeKTpoEMKOCTh  IIJIOCKOTO  KOHJEHCATOpA.

3Hepr1/1;1 3apsAKCHHOT'O KOHACHCATOpa

4.1.9

4.1.10

Texuuueckue YCTpOMCTBA: DIEKTPOCKOII,
JNEKTPOMETP,  DJIEKTPOCTAaTHYECKass  3allWTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJAEHCATOD,
KCEPOKC, CTPYWHBIN TPUHTED

[IpakTnueckue paboTHI. N3mepenue

JJEKTPOEMKOCTH KOHACHCATOPa

4.2

TIOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMUHBIX CPEJAX

4.2.1

VcaoBus CYIICCTBOBAaHUA IHOCTOSAHHOI'O

QJICKTPHUYCCKOI'0 TOKa. Ucrounukn Toka. Cwuiia




ToKa. IToCcTOSITHHBIN TOK

4.2.2

Hanpsioxenue. 3akon OMa 1151 yyacTka 1enu

4.2.3

4.2.4

BHCKTpI/I‘ICCKOG COIIPOTUBJICHUC. Y,HGJ'IBHOC
COITPOTUBJICHHUEC BCUICCTBA
HOCHCI[OB&TGHBHOG, napajjiCjibHOC, CMCIIAHHOC

COCAUHCHNEC ITPOBOJHUKOB

4.2.5

4.2.6

Pabora snexrpuyeckoro toka. 3akoH JDxoyns —

Jlenna

MoIIHOCTh QJICKTPHUYCCKOI'O TOKa

4.2.7

4.2.8

4.2.9

anekTpoaBkymas cuna (mamee — OJIC) wu
BHYTpEHHEE COINPOTHBIICHUE HWCTOYHUKA TOKA.
3akon  Oma g TONHOW  (3aMKHYTOH)

anekTpuyeckoi enu. Koporkoe 3ambikaHue
DNeKTpOHHAs: IPOBOJAUMOCTb TBEPIBIX METAJLIOB.
3aBUCHUMOCTb  CONPOTHMBIIEHUS METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnekTpuueckuid TOK B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonHuku. CoOCTBEHHass M TNpPUMECHas
MIPOBOJAMMOCTh MOJIYPOBOIHUKOB. CBoiicTBa p-Nn

nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI

4211

DNeKTpUUECKUM TOK B AIIEKTPOJINTAX.

aﬂeKTpOHI/ITI/I‘{eCKaﬂ JUCConuanus. 9J'IeKTp0J'IH3

4.2.12

OnexTpuueckuid TOK B razax. CaMoCTOSATENbHbIN
1 HECAMOCTOSITENBHBIN pa3psia. PaznmnuHble TUIBI

CaMOCTOATCIIBHOI'O pa3psaa. Mounuus. I1na3zma

4.2.13

TexHnueckue yCTpOHCTBA: amIepMerp,
BOJIbTMETD, peocrar, HCTOYHUKHU TOKa,
JJIEKTpOHArpeBaTENbHbIE npudopsI,
JJIEKTPOOCBETUTEIbHBIE TMPUOOPBL, TEPMOMETP
COINIPOTUBIIEHUS, BaKyyMHBIN HOJ, TEPMHCTOPHI
u (OTOPE3UCTOPHI, IMOIYIPOBOAHUKOBBIA AHO,

rajJlJbBaHUKa

4.2.14

[Ipaktuyeckue paboThl. M3ydeHue cMemaHHOTO




COEIMHEHUS PE3UCTOPOB.
N3mepenne OJIC wucTOYHMKA TOKa U €ro
BHYTpeHHero comnpotuBieHus.  HabGmronenue

OJICKTPOJIM3a

11 KIIACC

Kon
pa3jiena

4

Koanposepsiemoro 3;ieMeHTa

HpOBepHeMbIe 3JIEMEHTHBI COACPKAHUA

SJIEKTPOAMHAMUKA

43.1

4.3.2

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

ITocTostnHEIC MarHuThl. BSaHMOﬂeﬁCTBHe
IIOCTOSAHHBIX MaroHuToB

MaruutHoe  moJsie.  Bexktop — MarHuTHOM
uHaykuud. [lpunnun cynepnozunuu. JluHun
MariuTHon umHAykuuu. Kapruaa nmHuA
MarHuTHOM WHAYKIMM IIOJS  IOCTOSHHBIX
MarHuTOB

4.3.3

MarautHoe TOJ€ TPOBOJHUKA C TOKOM.
Kaptuna 1uHUH MO JUIMHHOTO IPSIMOIO
MPOBOJAHMKA M  3aMKHYTOTO  KOJBIIEBOTO
MPOBOJIHUKA, KATyIIKU C TOKOM. OmbIT
Opcrena. B3aumopeiicTBue TPOBOJHUKOB C
TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

43 435

Cuna Jlopenna, e€ MOAyJdb WU HalpaBIICHHE.
JBrxeHue 3apsKEHHON YaCTHUIIBI B
OJIHOPOJIHOM MarHuTHOM Tosie. PaGoTa cuis
Jlopenua

4.3.6

SIBneHue ANEKTPOMArHUTHON UHAYKIINU

4.3.7

4.3.8

4.3.9

IToTok BCKTOpPa MarHuTHOM WHAYKIIUN

OJC wnHaykuuu. 3aKOH 3JIEKTPOMArHUTHOMN
uHayKun dapazes

BuxpeBoe  osnexktpuueckoe moine. I/1C
UHAYKIUHM B  TPOBOAHHUKE, JABIXKYLIEMCS
MOCTYIATENIbHO B OJHOPOJHOM MAarHUTHOM
noe

4.3.10

4311

IIpaBuio Jlenna

NunykTuBHOCTH. SIBIEHHME CAMOMHIYKLIHH.
O/1C camouHIyKIIMU

4.3.12

9Heer51 MAarauMTHOIO IOJIAA KaTyllIKU C TOKOM

4.3.13

DIEKTPOMAarHUTHOE TI0JIe

4.3.14

TexHuueckue YCTpOMCTBA: [IOCTOSIHHBIE
MAarHUThI, MIEKTPOMArHUTBI, JIEKTPOABUTATEND,




YCKOPUTEIH AJIEMEHTAPHBIX 4acTull,
WHIYKIIMOHHAS [1€Yb

4.3.15

[IpakTnueckue paboThI. N3zyuenue
MarHuTHOIO  HOJS  KAaTyIIKHU C  TOKOM.
HccnenoBanue neucTBus HOCTOSIHHOTO
MarHuTra Ha paMmkKy c TokoM. MccrienoBanue
SIBJIGHUS 2JIEKTPOMAarHUTHOW MHAYKIIUU

5.1

KOJIEBAHM: 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

512

5.1.3

5.14

KomnebarennHas CHCTEMA. CBoOoHbIE
KojeOaHus.  ['apMOHHMYECKHE  KOJcOaHHMS.
[lepuon, wacrora, ammuTyna u  (dasa
KoJe0anuii

[IpyxuHHBIH ~ MasATHUK. MaremaTHuyecKHii
MasiTHUK

YpaBHEHHE  TapMOHUYECKHX  KOJIeOaHMIA.
Kunematnueckoe U OUHAMUYECKOE OMMCAHUE
KO0JI€0aTeIbHOTO ABUKCHUS

[IpeBparieHre SHEPTUU TPH TapPMOHHYECKHX
konebaHuax. CBs3b aMIUIUTYZIbl KoJeOaHMi
I/ICXOI[HOfI BCJIIMYHHBI C aMIINIMTyJaMu
Koje0aHui e€ CKOPOCTU U YCKOPEHUS

5.15

5.16

5.1.7

KonebarenbHblit KOHTYP. CBoOoIHBIE
AJIEKTPOMArHUTHBIE KOJEOaHWsSI B WICATBHOM
Kosie0aTeIbHOM KOHTYype. AHAJOTUS MEXITy
MEXaHHYEeCKUMH M 3JIEKTPOMarHUTHBIMU
konebanusimu. @opmyna TomcoHa

3aKOH COXpaHEHHUs SHEPrMH B MHJEATbHOM
KoJ1e0aTeIbHOM KOHTYpE

BreiHy)KIeHHBIE MEXaHUYECKUE KOJCOaHMUs.
Pe3onanc. Pe3onanchas KpHUBasl.
BBIHY)K}ICHHLIG 21 eKTpOMaFHI/ITHI)Ie
KoJie0aHusl.

5.18

[IepemeHHBbII TOK. CuHycouanbHbIi
IIEPEMEHHBIN TOK.

519

MOomHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE
U JCHCTByIOIEE 3HAYCHUE CHJIBI TOKa U
HaIPsDKCHUS

5.1.10

Tpancdopmarop. IlpousBojacTBo, mepenadya u
norpebiieHue ANEKTPUYECKON SHEPTHUH.
DKOJIOTHYECKUE PHUCKA TMpPU TMPOU3BOJCTBE
AIEKTPUUECKOM SHEPTHUH. Kynbsrypa
WCIIOJIb30BAHUS 3EKTPOIHEPTHH B
MOBCEIHEBHOMN KU3HU




5.1.11

5.1.12

Texnuueckue  ycTpoiicTBa:  ceiicMorpad,

ANEKTPUYECKUI 3BOHOK, JTUHUT
aNeKTponepeaayd
[IpakTuueckue paboTHI. HccnenoBanue

3aBUCUMOCTH II€pUOJa MaJIbIX KoJIeOaHMH
I'py3a Ha HUTHU OT AJIMHBI HUTU U MACCHI I'py3a.
HccnegoBanme NEPpECMCHHOTI'O TOKa B LCIIU U3
I0CIC0BAaTCIBHO COCJIMHEHHBIX
KOHACHCATOpa, KaTYIIKHW U pE3UCTOPa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

MexaHnudeckue BOJIHBI, yCIIOBUS
591 pacrpocTpaHeHHs. [Tepuon. CkopocTb
pacrpocTpaHeHUs u JUIMHA BOJIHBI.
[Tonepeunsle ¥ MPOAOIbHBIE BOJIHBI
599 #H##Par#### Unatepdepennus u  audpaxims
MEXaHUYECKUX BOJIH
593 3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKa
DNeKTpOMarHuTHBIC BOJTHBI. YcnoBus
594 U3ITy4YeHUs JIEKTPOMArHUTHBIX BOJIH.
o B3aumnuas opuenranus BektopoB E, B u v B
AJIEKTPOMArHUTHON BOJIHE B BaKyyMe
5.2 CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
595 OTpa)KeHHe, TpeJOMIICHHe,  MOJsApU3aIus,
mudpakuus,  uHTepdepeHuus.  CKOpOCTb
AJIEKTPOMArHUTHBIX BOJIH
Ikana AJIEKTPOMArHUTHBIX BOJTH.
5.2.6 [IpumeHeHHe DIIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY
[MpuHIIMTIBL  paAMOCBSI3M H  TEJCBUICHUSI.
5.2.7 Panuonoxarnus. DJIEKTPOMarHUTHOE
3arps3HEHUE OKpYKarolIeil cpeibl
TexHudeckue  yCTpOWCTBA:  MY3BIKAJIbHBIE
MHCTPYMEHTBI, YJIbTPA3BYKOBasi JMAarHOCTHKA
5.2.8 B TEXHUKE u MEJIUIMHE, paznap,
panuonpuEMHUK, TEJIEBU30D, aHTEHHa,
tenedon, CBU-neun
OIITUKA
531 IIpsAMonMHEHOE pPACIPOCTPAaHEHUE CBETa B
o oxHOpoaHO# cpene. JIyd cBera
5.3 539 OtpaxkeHue CBeTa. 3aKOHBI OTPAKEHHS CBETA.
o I[Moctpoenne n300payKeHHH B IIIOCKOM 3epKajie
533 [penomnenue cera. 3aKOHbI MPETOMIICHHUS CBETA.

AOCOIIOTHBIN TTOKa3aTeNb MPEIOMIICHHUS




5.34

[TomrHoe BHyTpeHHee otpakeHue. I[IpenenbHbI
yroJI TOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcusi cBera. CloXHBIA cocTaB 0eoro
ceera. LlBet

5.3.6

ColOuparoniue ¥ paccerBarONIUE  JIMH3BI.
Tonkast nuH3a. @DOKYCHOE pAcCTOSTHUE U
onTHYeCKas cuiia TOHKOH nuH3bl. [locTpoenue
n300pakeHUI B cobuparomux u
pacceuBaromux JmH3ax. PopMmyna TOHKOU
JIMH3BI. Y BEIMUEHHE, JaBacMOe JTHH30MU

5.3.7

IIpenensl NPUMEHUMOCTH TI'€OMETPUYECKOU
ONTUKH

5.3.8

5.3.9

WnTepdepenius CBeTa. Korepentnsie
HMCTOYHHKH. YcnoBus HaOJII0IEHUS
MaKCUMYyMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT  JBYX
crH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Judpakuus ceeta. J(udpakimonnas pemerka.
YcnoBue HaOMIOAEHUS TIaBHBIX MaKCUMYMOB
IIpY MAJICHUH MOHOXPOMAaTHYECKOr0 CBETA Ha
TUGPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

[Tonspuszanusa ceera

TexHnueckue  yCTpoOMCTBa: OYKH, JIyIa,
¢oroanmapar,  MPOEKIUOHHBIH  ammapar,
MHUKPOCKOII, TEJECKOIl, BOJOKOHHAsl OINTHKAa,
T paKMOHHAs PEIIETKA, MOISPOU]

5.3.12

[IpakTnueckue paboTHI. N3mepenue
nokasarenss npenomienus. Mccnenosanue
CBONCTB n300pakeHui B JUH3aX.
Habmtonenue nucnepcuu cBeta

BJIEMEHTAI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHuiel  OPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. [TocTynater TEOPUH

6.1 OTHOCUTENIHOCTH: HMHBaPUAHTHOCTb MOy
CKOpPOCTH CBeTa B BaKyyMme, MPUHIHUII
OTHOCUTEIbHOCTH DWHIITEHA

6.2 OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH.

' 3ame JIcHIE BpEMEHHU M COKPAIICHUE JUTHHBI

6.3 DHeprus U UMIYIbC CBOOOTHOMN YaCTHIIBI
CBsA3p MacChl C DHEPruel M UMITYJIbCOM

6.4 CBOOOJHOW  YacTHLBl.  DHEPrusi  IOKOS

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U31KA




7.1

7.2

7.3

3JIEMEHTBI KBAHTOBOU OIITUKU

711

®otonbl. Popmyna [lnanka cBs3uM sHEpruu
¢doToHa C ero 4acTOTOW. DHEPrusi U UMIYIbC
¢dbortona

7.12

OtkpeiTie u uccienoBanue Gortodrddekra.
OnbIThI AlT. Cronerosa. 3aKoHBI
dhoTodrddekra

7.1.3

VYpaBuenue OiHmTelHa a1 QoToddpdekra.
«Kpacnas rpanuma» ¢potodrddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.15

7.1.6

XHUMHYECKOE HeﬁCTBHe CBCTa

Texuuuyeckue  ycTpolcTBa:  (HOTOIIEMEHT,
(dboTonaTuuk, conHeyHas baTapesi, CBETOUOT

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[InanerapHas Mojenb aToma

7.2.2

7.2.3

7.24

7.2.5

[Toctrynatel bopa. M3nydeHne u mOTJIOLIEHHE
(OTOHOB mTpU TMepexoje aTroMa € OJHOTO
YPOBHSI SHEPTrUM Ha JIpyroil. Buasl cnekTpos.
CriekTp ypOBHEW SHEPruu aToMa BOJI0poaa

BonHoBble cBocTBa wactull. BomHbl 1€
Bbpoitnsa. KoprnyckyisspHO-BOJIHOBOM yallu3M.
Judpakius 3JeKTPOHOB Ha KpUCTaiax
CrnoHTaHHOE€ M BBIHYXKJIEHHOE W3JIy4YCHHUE.
VYeTpoicTBO U pUHIUIT PabOTHI Jlazepa
TexHu4eckue  yCTpOMCTBA:  CIIEKTPAJIbHBIN
aHayn3 (CIEKTPOCKOM), Ja3ep, KBAaHTOBBIN
KOMITBIOTED

7.2.6

7.3.1

7.3.2

[IpakTnueckue paboThI. Habmonenue
JINHENYaTOro CIEeKTpa

ATOMHOE APO

Metoasl Ha6J'IIO,Z[CHI/I$I n perucTpanmuu
QJICMCHTAPHBIX YaCTUI]

OTkpbITHE PannoOaKTUBHOCTH. OnbIThI
Pesepdopna mo  omnpeneneHuro  cocraBa
pannoakTUBHOTO M3nydeHus. CBoicTBa anbda-,
Oera-, ramma-Hu3JIy4eHHs.. Bnusinue
PaAMOAaKTUBHOCTH HA KUBbIE OPraHU3MbI

7.3.3

OtkpeiTHE TIpOTOHA U HeWTpoHa. HykionHas
Mozeinb sapa [elizenOepra — Banenko. 3apsin
sapa. MaccoBoe uncio sapa. M3oTomsl

7.3.4

Anbda-pacna. DIIEeKTPOHHBIN "




MIO3UTPOHHBIN Oera-pacma,. INamma-
U3JTydeHHe. 3aKOH paJiMOAaKTHBHOTO pacnaja

7.3.5

OHeprus CBA3U HYKJIOHOB B sape. fnepHble
cuibl. Jleekt Macchl aapa

7.3.6

7.3.7

Snepusle peakuuu. JleneHne U CUHTE3 sAEp

Snepubiii peaktop. TepMosnepHbIA CHHTE3.
[IpoGnemMbl ¥ TEPCHEKTUBBI  SACPHOU
SHEPIeTHUKHU. DKOJIOTHYECKHE aCIEeKThI
SIEPHON IHEPTETUKHI

7.3.8

7.3.9

OneMeHTapHbIE YaCTHUIBI. OTkpbiTHE
[IO3UTPOHA. DyHIaMEHTAIbHbBIE
B3alMOJEICTBUSA

TexHudeckue ycTpoMCTBa: ITO3UMETP, KaMmepa
Bunbcona, sinepHbiil peakTop, aToMHasi 6om0a

7.3.10

[IpakTuueckue padotsl. MccnenoBanue TpekoB
gacTHIl (110 TOTOBBIM (hoTOoTpadusim)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bépmnoro Heba. Co3Be3nus, spKHe
3BE3bI, INIAHETHI, UX BUANMOE JIBH)KEHHUE

Conneynas cucrema. IlmaHeTel  3€eMHOH
rpynmbl. [[TaHeTHI-TUTAHTBI M WX CITyTHHKH,
KapJIMKOBBIC [IAHETEL. Marisie Tela
CoaHEYHOH CUCTEMBI

8.3

Comnue, hotocdepa u armochepa. Comneynas
AKTUBHOCTH

8.4

8.5

Wctounuk sHeprun ConHua u 3B€371

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  paauycC,  TEMIEparypa,  HX
B3aMMOCBs3b.  JlmarpamMma  «CHEKTpaJIbHBIA
KJacC — CBETHMOCTB». 3BE3JbI  IVIABHOM
IOCJICAOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTBY TSI 3BE3 TJIIaBHOM
MOCIICIOBAaTEILHOCTH

8.6

##H#Par###BuyTpenHee CTpOEHHE  3BE3NL.
CoBpeMeHHbIE IIpEICTaBICHNS 0
MPOUCXOXIEHNH 1 ABooy CoJHIa U 3BE3I.
OTarnsl KHU3HHU 3BE3]

8.7

Mneunsiii  Ilyre — Hama  [amakTuka.
CnupanbHas CTPYKTypa lNanaxTuky,
pacnpenenenue  3BE€34, Traza W IBUIM.
Ilonoxxeune wu  gBwxenue CoaHna B
lamaktuke. Ilnockas u  cdepuyeckas
MOJCUCTEMBI ['amakTuku




8.8

Tunsl ramaktuk. PagroranakTuku U KBas3apsbl.
UYEpHble ABIPHI B s1Ipax rajJakTUK

8.9

Bcenennas. Pacmupenue Bceenennoii. 3akon
Xab0ma. PaszOeranme ramaktuk. Bospact wu
panuyc Bcenennoit, Tteopus  bosbiioro
B3pbIBa. Mogens «ropsdyer BceneHHON».
PennkroBoe nznyuenue

8.10

MacmrabHas CTPYKTYypa Bcenennoi.
Meraranaktuka. Hepeménnsie mpoOieMsl
aCTPOHOMHUU



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

e @usuka. 10 knacc. Mskumes I'.4., byxosueB b.b., Corckuit H.H.; noa
penakiuert IlapdpentheBoit H.A. AkunuonepHoe ob6mecTBo «l3marenbeTBo
«IIpocemenue»

* @uzuka. 11 knacc. Msakumes I'.4., byxoBues b.b., Yapyrun B.M.; oz
penakmuert IlapdpentoeBoit H.A. AkxkinuonepHoe o0mecTBo «l31aTenbeTBO
«ITpocsemieHue»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA

Ha caiite «EnuHoe coxaepxaHue o01ero oOpa3oBaHUS» NPEICTABICHBI
pa3iuuHble MaTepHualibl, TMpeJHa3HAYEHHbIE JJIi OKa3aHWs METOJUYECKOU
MOAJCP)KKH YUUTEIIO (DU3UKH.

Paznen MeToaudyeckue MaTepuabl

1. Y4eOHO-MeToIMYecKoe O0€eCleyeHue IMPOIECCOB  IMPENoIaBaHUs
XUMUH, OMOJOTHH, (PU3UKH HA YPOBHSIX OCHOBHOT'O OOILErO0 M CPEJHEro OOLIEro
o0pa3oBaHUs C BKJIIOYEHHEM JIOMOJIHUTEIBHOTO HWHXKEHEPHOIO0 KOMIIOHEHTa :
meroanueckue pexkomenpanuu / H.A. 3arpanmnunas, JI.A. Tlapmytuna, A.A.
Axyra, A.C. Toponmenckas, O.H. JlorBunoBa. — M. : ®I'BHY «MHCTUTYT
CoJIepKaHMs U1 METO0B o0yueHus», 2024. — 73 c.

2. KontekctHble 3amaud. 3afaHus K y4deOHOMY Kypcy «Dusuka» :
yaeOHoe nocobue / A.A. Axyra, JL.U. Acanosa ; mox pen. JLA. [lapmyrunoit —
M.: ®I'BHY «MHcTuTyT conmepkanusi 1 MeTo10B oOyueHus», 2024. — 61 c.

3. Metoauueckuii keic. DJIeKTpOMarHUTHas WHAyKusA. (Pusuka. 8
kiacc) / T.B. Caymikuna, A.A. Skyra ; nox pen. JI.U. Acanosoit. — M. : ®I'bHY
«MHCTUTYT  CcomepxaHus W  MeToAoB  oOyuenus», 2024. — 15 c.

4. Meronnueckuii kelic. Pemienne 3anauy no teme «Bnaxuocte» (Duzuka. 10-11
kinaccel) / E.FO. JlyopoBuna, K.M. IllutuxoBa, A.A. Sxyra ; mox pexn. JL.U.
AcanoBoil. — M. : ®I'BHY «MHCTUTYT conepkaHusi U METOI0B 0OydeHus», 2024.
—16¢. 12

4, Mertonuueckuii keiic. ['mapocrarnueckoe naBienue (Pusuka. 7
knacc) / T.B. Caymikuna, A.A. Skyra ; nox pen. JL.U. Acanosoii. — M. : ®IT'BHY
«MHCTUTYT conepikaHus U METOJ0B 00ydeHus», 2024. — 12 c.

5. Mertoauyeckuii  keiic. Beruucienue koddduimeHTa MOJIE3HOTO
nercTBus nuKiandeckoro mporecca (duszuka. 10—11 kmaccel) / A.A. Skyta ; moa
pen. JLU. AcanoBoii. — M. : ®I'BHY «MHcTUTYT copepkaHus M METOJOB
oOyueHnus», 2024. — 12 c.

6. baHk 3amaHuil A7 TEKYIIEro OLIEHUBAHMUSA MO Y4eOHOMY MpEAMETY
«Duszuka». OcHoBHOe obiiee oOpazoanue / A.A. Axkyra, E.JI. Kouepruna, H.A.



3arpanuunas ; nox pen. JLA. Iapmyrunoii. — M. : ®I'BHY «MucTUTyT
coJiepKaHMs U METOA0B o0ydeHus», 2024. — 107 c.

1. [Ipaktnueckue (mabopaTopHbIe) pabOTHI TO Y4YEOHOMY TIpEIMETY
«Dusuka». OcHoBHOe o6Omiee oOpazoBanue. Cpennee obmiee oOpa3oBaHUE :
yueoOHoe nocooue / HO.B. Crapokypos, A.A. Skyta, H.I'. )Knanosa ; mox pen. JL.A.
[Mapurytunoit. — M. : ®I'BHY «MHCTUTYT comep aHUs U METOAOB OOYUYCHHS,
2024. - 28 c.

8. CucrtemMa  OLEHKM  JOCTIKEHHN  IUIAHUPYEMBIX  MPEIMETHBIX
pe3ynbTaToB OCBOeHHMs yueOHoro mpeamera «Duszuka». Cpennee ooOiee
oOpasoBaHue : Mmeroaudeckue pekomenaanuu / A.A. Skyra, I'.Jl. Kopaeesa, H.A.
3arpanuynas. — M. : ®I'BHY «MHcTUTYyT copepaHus U METOJIOB OOy4YEHUD»,
2024. - 113 c.

Q. Peanuzanus po(HIBHOTO oOy4eHus TE€XHOJIOTUYECKOU
(MH)KEHEepHOM) HAampaBlIEHHOCTH Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUS :
metoauyeckue pekomenpanuu / T.}O. Jlomakmna, H.B. Bacuibuenko, A.1O.
[leatun [m gp.] ; mom pen. T.FO. Jlomakunou. — M. : ®I'BHY «MucTuTyT
CTpaTeruu pa3BUTUa 00pazoBaHus», 2024. — 55 c.

10. MeToauueckue HWHTEPAKTUBHBIC KEUCHI IO YYCOHOMY TIPEAMETY
«®usuka». 1011 kmaccel. Yriuy0aeHHbIH ypoBeHb. (10 Tem)

11. TIlepedyeHb pEeKOMEHAYEMOIO  OOOpPYAOBAHHWS Uil  IIKOJIBHBIX
KaOMHETOB JOMOJHUTEILHOTO 00pa30BaHusl UHXKEHEPHOUW HampaBieHHOCTH / A.Jl.
bakyHn, A.A. fxyrta, JL.A. [lapmytuna ; nox pen. JLLA. IMapmytunoit. — M.
OI'BHY «MHcTUTYT cTpateruu pa3Butus oopazoBanus», 2024. — 40 c.

12. Meronuueckue pEKOMEHAAUN 1o VCIIOJIb30BaHUIO
CIEUAIU3UPOBAHHOIO OOOPYJOBaHUS Ha 3aHIATUSAX B HMH)XEHEPHBIX Kiaccax :
nocooue s yuutens / ILH. Psb6os, A.A. fkyra u ap. ; moxm pen. JLA.
[Mapurytunoit. — M. : ®I'BHY «UHcTuTyT cTpateruu pa3BuTHs 0Opa30BaHUMY,
2024. —-61c.

13. Cucrema OIEHKM JIOCTI)KCHHM  TUIAHUPYEMBIX  IMPEIMETHBIX
pe3ynbTaToB OCBOEHUs yueOHoro mpenMera «®Dduszmka» : MeTOAUYECKUE
pexomenganuu / M.IO. IlemunoBa, A.1O. Ilentun. — M. : ®I'BHY «MHCTUTYT
CTpaTeruu pa3BUTUs 00pazoBaHus», 2023. — 99 c.

14. JlocTWkeHHE METalpPEeIMETHBIX PE3YJIbTATOB B pPaMKaX HW3Y4YCHHS
MPEIMETOB €CTECTBEHHO-HayyHOro OJioka (OCHOBHOE oOIiiee oOpa3oBaHuE)
Metoauyeckue pexkoMmeHmanuu / H.A. 3arpanuunas, JI.A. Ilapmytuna, A.1O.
[lentun, A.B. TepemoB. — M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHUSA
oOpazoBanus», 2023. — 136 c.

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET



1. MeTtoandeckue mocobus u pekoMenaarnmu. — https://edsoo.ru/mr-
fizika/

2. denepanpHas cy’)0a Mo Haa30py B chepe oOpa3oBaHUs M HAYKH
http://www.obrnadzor.gov.ru
3.  deaepasibHBINA HHCTUTYT MEIArOTMYCCKUX U3MEPEHUI

http://www.fipi.ru
4.  denepanbHbIA LEHTP TecTUpoBaHus Nitp://www.rustest.ru
5. Poccwuiickas anekrponHnas mkosa (POII) https://resh.edu.ru/

6. denepanabHbI HEHTP HHHOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB
(PLIMOP) http://fcior.edu.ru/
7. Enunas xosekius nugpoBbIX 00pa30BaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/
8.  Bcepoccuiickuii mopran obpazosanus https://portalobrazovaniya.ru/
9.  SKuacc https://www.yaklass.ru/
10.  VYum.py https://uchi.ru/
11.  Supexc.Yuebnuk https://education.yandex.ru/
CoepOo6pazoBanume https://sber.me/?p=education
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