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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHEro OOIIeTro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHHM U TpeOOBaHUN K pe3ysibTaTam
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON Mporpammbl, npeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yuy€toMm (enepaibHOil pabouel MporpamMmbl BOCIUTaHUS U
KOHIICTIIIUY TIPENoIaBaHusl ydyeOHoro mpenMera «Du3nka» B 00pa3oBaTEIHHBIX
OpTraHU3aIUAX Poccuiickon denepanuy, peanu3yommx OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepxanue mporpamMmbl 10 (U3MKEe HaAmpaBiIeHO Ha (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4varomuxcs 10—11 knaccoB mpu 00ydeHun
ux (u3nKe Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO MOAXO0/A.
[Iporpamma no pusuke coorBercTBYyeT TpeboBaHusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OO0YUYEHHUsI, a TaKkKe
YUUTHIBAET HEOOXOJMMOCTh pEaIM3allMd MEXKIPEAMETHBIX CBs3eld (U3UKU C
€CTEeCTBEHHO-HAYUYHBbIMU yU€OHBIMU IIpeAMeTaMu. B Hell onpeaensitoTcsi OCHOBHBIE
1eIU u3y4eHus: (PU3MKU Ha ypOBHE CpeIHEro o0IIero 0opa3oBaHus, IUIAHUPYEMBIE
pe3yabTaThl OCBOCHUS Kypca (PU3UKH: TUYHOCTHBIC, METAIIPEMETHbIC, PEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

* IJITAHUPYEMBbIE PE3YJIbTaThl OCBOCHHS Kypca PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

« cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O Hauboree OOMMX 3aKOHAX NPHUPOAbI, BBICTYINAas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyxarouieM Mupe. LIIkonbHbIN Kype UMK — cucteMooOpa3yroumi
JUTSl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (U3UYECKUE 3aKOHBI
JexKaT B OCHOBE IMPOIECCOB U SIBJICHUW, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbusnyeckoir reorpaduei W actpoHoMmMuel. lcmonb3oBaHME W AKTUBHOE
NpUMEHEHUE  (PU3MUECKUX 3HAHUM  ONpenesseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHM B chepe FHEPTeTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MaTEpPHalOB C 3aJlaHHBIMU CBOWCTBaMHU U Jpyrux. M3ydenue
(hU3UKK BHOCUT OCHOBHOM BKJIaJ]] B (hOPMUPOBAHNE €CTECTBEHHOHAYUYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpPMHUpPOBAHWE YMEHUU NPUMEHSITh HAYyYHBIH METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YUEOHBIX HCCIICI0OBaHUM.

B ocHOBY Kypca Ghu3HKH 17151 yPOBHS CPEAHETO 0011IeT0 00pa30BaHMS MTOJIOKEH
P Ui, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 TOCTPOCHHUSI.



Hoes yenocmuocmu. B COOTBETCTBHMM C HEM KypC SBJISIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanusayuu. B cooTBEeTCTBHUHM C Hell MaTepuan Kypca (HU3HKH
o0ObeaMHEH BOKpPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBiseTcs
dbopMupoBaHUEe TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECCTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzaunus NOpeAnosaraeéT HCHOJIb30BaAHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOM HAyKU, OCMBICIICHHUE CBSI3U Pa3BUTHS
(bU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKMMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpasnrennocmu. Kypc pu3uku npeamnoiaracT 3HakOMCTBO
C MIMPOKUM KPYTrOM TEXHHYECKHX U TEXHOJOTMYECKUX MPUIIOKEHHN HM3yYEHHBIX
TEOPHUN U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs IOCPEACTBOM BBEIEHUS AJIEMEHTOB
COJIEpKaHUs, HOCBSIIEHHBIX SKOJIOTMUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSA3aHbl C Pa3BUTHUEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIeHUs Npodsiem
PalMOHAIBHOTO MPUPOJIONOIB30BAHUS M 3KOJOTUYECKON O€30aCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMU Kypca (PU3MKH Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl SABISAIOTCA (pu3nyeckue Teopuu ((GOpMUPOBAHUE MPEACTABIECHUN O
CTPYKTYpE MOCTPOCHUS (PU3HUECKON TEOPUH, PO (PYHIAMEHTAIbHBIX 3aKOHOB U
MPUHILIHUIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O MPUPOJE, FPAHULIAX IPUMEHUMOCTHU
TEOPUH, AJIsl ONMUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-eSITeIbHOCTHBIN TOAX0 B Kypce (DU3UKH peamu3yercs Mpexie
BCEro 3a CYET OpraHM3alMi SKCIEPUMEHTAIbHON NEATEIbHOCTH OO0YYarolIuXCs.
Jl;1st 6a30BOT0 YpOBHS Kypca (PM3UKH — 9TO UCTIOIB30BAHUE CUCTEMbI (PPOHTATIBLHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M Ja00paTOpHBIX paboT, KOTOPBIE B IpOrpaMMme
no (gusnuke OObENMHEHBI B OOIIMI CHHCOK YYCHHMYECKUX MPAKTHUECKHX pPadoT.
BrineneHnue B yka3aHHOM I€peyHE Ja0OpaTOPHBIX paldOT, MPOBOJUMBIX ISt
KOHTPOJISL U OLICHKH, OCYILECTBIISIETCSI Y4aCTHUKaMH 00pa30BaTEIbHOIO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEH MIaHUPOBAHUS M OCHAIlleHUs kaOuHeTta ¢usuku. [Ipu
3TOM oOO0ecreunBaeTcs OBJaJeHHEe OOydYalOIUMMUCS YMEHUSMU TMPOBOJIUTH
KOCBEHHBIC HM3MEPCHHMsI, MCCIICIOBAHHUS 3aBHCHUMOCTEH (DM3MUECKUX BEIWYHH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonpiioe BHUMaHUE yAETSETCS PEIICHUIO PACUETHBIX M KAYeCTBEHHBIX 3a/1a4.
[Tpu >TOM M1 pacyETHBIX 3a/1a4 MPUOPUTETOM SBIISTFOTCS 3a/1a4U C SIBHO 33JIaHHOMN
GuU3MYECKO MOJENbl0, TO3BOJSIIONIMNE TMPUMEHITh H3yYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO paslienia Kypca, TaK W HHTETPUPYS 3HAHUS W3



pa3HbIX pa3jaenioB. g KaueCTBEHHBIX 3a]1a4 MPUOPUTETOM SIBIIAIOTCS 3aJlaHUs Ha
OOBSICHEHHE MpPOTEKaHUs (U3MYECKUX SBICHUH M MPOLIECCOB B OKPYXKaloUIeH
KU3HHM, TpeOyromue  BblOOpa  (u3Myeckol  Mojenu I CUTYyalluu
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepraIbHOTEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOro mporecca 6a30BbI YpOBEHb Kypca (M3HKH Ha ypOBHE
cpenHero o0O1ero 0o0pa3oBaHMs JIOJDKEH HM3y4aThCsl B YCIOBHUSIX MPEAMETHOTO
KaOuHeTa (U3MKU WU B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kabunere pu3uku NOKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyJOBaHUE ISl BBINOJIHEHUS YKa3aHHBIX B IporpaMme I0
bu3MKe yUEeHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpallMOHHOE  00OpyaoBaHHEe (OPMHUPYETCS B COOTBETCTBUHM C
NPUHLIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH U OOECIEeYMBACT TOCTAHOBKY
NEPEYUCIICHHbIX B IMpOrpaMMe MO (U3MKE KIIOYEBBIX JAEMOHCTpALUNA IS
UCCIICIOBAaHMUSI ~ M3YyYaeMbIX SBJICHMA ¥  MPOILECCOB, OMIHUPUYECKUX |
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe oOOpynoBaHUE IS YUYEHUYECKUX MPAKTHUYECKUX padboT
dopMupyeTcss B BUAEC TEMATHUYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaThdecKue KOMILIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JOJKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IU(PPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

« (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OOYyYarolMXCi K HAyYHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTEIUICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

+ pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

+ (opMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK Pe3yIbTaTa U3yueHHUs OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

« (opMupoBaHME YMEHUH OOBICHATH SBJIEHUS C HCIOJIb30BAaHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

« (opMupoBaHHE MPEACTABICHUN O ponu (PU3MKK AJI pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JloctmxeHne 3Tux 1eneil o0ecreurnBaeTcss pelieHrueM CIeIyIouX 3a1ad B

npornecce U3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



+ mIpuoOpeTeHHEe CUCTEMbI 3HaHHI 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAsS MEXaHUKY, MOJICKYJISIpHYIO (u3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKU;

« (opmupoBaHMe yMEHHMIA TPUMEHATH TEOPETUYECKHE 3HAHUS IS
OOBbsICHEHUS (PU3NYECKUX SBJICHUA B TPUPOAE U ISl TPUHITHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

« OCBOCHHE CIIOCOOOB pEIIEHUs pa3IUYHbIX 3a7ad4 C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSITENHEHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

+ TOHWMaHWE (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO
cpeny;

« OBJAJCHUE METOJAMHU CaMOCTOSATEIBHOTO IUIAHHUPOBAHUSA W TPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIN3a W HMHTEpIpeTanuu uHbOopMaIuy,
OIIPEJENICHNS TOCTOBEPHOCTH MTOJIYYEHHOTO PE3yJIbTaTa;

+ CO3JIaHHE YCJIOBHMI JJIsl pa3BUTHSl YMEHUH NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CpPEAHEro OOUIEro
oOpazoBanus otBoautTcsa 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B He/Iel0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraempiii B mporpamme mo (u3uke MepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX PAOOT SIBISETCS PEKOMEHJOBAHHBIM, YUYUTEIh JEJaeT BHIOOD
poBeneHHUsT J1a0OpaTOpHBIX pabdOT M OMNBITOB C YYETOM HWHIUWBHUIYAIbHBIX
OCOOCHHOCTEM 00yJaroIuXCs.

COIJEP)XAHUE OBYUYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA
du3nka — Hayka o npupoje. Hayunbeie MeTOAbI MO3HAHUSA OKPYKAOIIETO
Mupa. Poip skciepuMeHTa 1 TEOPUU B MIPOLIECCE MTO3HAHUS TPUPOJIBI.
DKCHEepUMEHT B (PUBHKE.
MopnenupoBanue (puanyeckux siBaeHU U mpoueccoB. HayuHbie TUMOTE3BI.
dusnueckre 3aKOHbI U T€OpuH. ['paHUIBI PUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto pusuku B GOpMUpPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOJCH.



Jlemoncmpayuu
AHaJIOTOBbIE W LHU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHbIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHUE. OTHOCUTENBHOCTh MEXAHUYECKOIO JBHIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHE MATEpUAIbHOW TOYKH, MX IPOEKIUH HAa OCH CHCTEMBbI KOOPAWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHOE ABMXKEHUE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH M
NepeMENICHHS] MaTEPUATTBHON TOYKH OT BPEMEHHU.

CBoOoHOE TazieHre. Y CKOpeHUEe CBOOOIHOTO MaiCHUSI.

KpuBonmHenHoe nBMKeHNE. J[BUKEHNE MaTepUAIIbHON TOUKH 10 OKPYKHOCTH
C MOCTOSIHHOM 1O MOJYJII CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHASI CKOPOCTH.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHU4ecKue yCTpPOWCTBA M IMPAKTUYECKOE IPUMEHEHHE: CIUIOMETP,
JIBH>)KCHUE CHAPSJOB, LEITHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBMkeHUs Tena, OpOLIEHHOrO IOJA YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

HamnpaBienue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

M3yyeHne HEpaBHOMEPHOI'O JABMKEHUS C LIEJIBIO OINPEIEICHUsS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanrie COOTHOLIEHUS MEXKIY MyTSIMU, TPOUIEHHBIMH TEJIOM 32
MOCJIeIOBATEIbHbIE PABHBIE IPOMEKYTKH BPEMEHU ITPU PABHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOM CKOPOCTHIO, PABHON HYIIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ippuammn  otHOocuTenvHOCTM  ['amunes.  IlepBeii  3akoH  HeroTtona.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cynepno3uniuu cui. Bropoit 3akon HetoToHa j1st
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tsokectu. llepBas Kocmudeckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, CkoiabkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbXKEHUS U cuiia TpeHus nokosi. Koagduuuent TpeHus.
Cuiia conpOTUBIICHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaileHus. llnedo cunbl. VYcioBus
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpONCTBA U MPAKTUUECKOE MPUMEHEHUE: TMOIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHEHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne ycinoBHl paBHOBECUS TBEPAOrO TEJIA, HUMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonbl COXpaHEeHUs 8 MEXAHUKE

NMnynbc MaTtepuanibHOM TOYKM (Telia), CHUCTEMbl MATEPHAIBHBIX TOYEK.
NMnynbe CUITbI M UBMEHEHUE UMITYJIbCA TeJla. 3AKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE IBH)KCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernueckass sHeprusi martepuanbHONM TO4ykd. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPrus yIpyro
nedopMupoBaHHOM NMpYyKUHBL. [loTeHInanbHast SHEPTUs Tena BOIU3U MOBEPXHOCTH
3emuIH.

[loTeHIMaNIbHBIE W HENOTEHIMAIBHBIE  CHIJIBL CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C ©3MEHEHNEM MEXAHUYECKOW SHEPIUU CUCTEMBI TEII.
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpoMCTBAa M INPAKTUYECKOE INPUMEHEHWE: BOJOMET, KOIED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenne aOCOIIOTHO HEYIPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIBI ¢ UBMEHEHUEM MEXaHUYECKOW SHEPruu
TeJia Ha MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJECUCTBUS YaCTULl BewecTBa. MoJenu CTpOCHUS Ta30B, XKUIKOCTEH H
TBEPIBIX TET U O0BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa n e€ m3mepenue. lllkana temmneparyp
Llenbcus.

Mogens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHOKMHETHUECKOM
TEOPUU HJICATBHOTO Ta3za. AOCONIOTHas TeMIleparypa Kak Mepa cpeaHen
KMHETUYECKOW PHEPruM TEIUIOBOro ABMKEHMS yactull rasza. Illkanma temmepatyp
KensBuna. I'a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. 3akoH
HanpTona. 3ompoliiecchl B U1€alIbHOM Ia3e ¢ MOCTOSHHBIM KOJTUYECTBOM BEIIECTBA.
['padrueckoe mpeacTaBIeHNE U3OMPOIIECCOB: U30TEPMA, U30X0pa, 300apa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
Oapomerp.



Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BelllecTBa, (oTorpapuu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OmnbITel 110 1D Py3un KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Monens, WuTtocTpUpyoias Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIONIME YPAaBHEHHE COCTOSHUS MJICaJbHOTO Tasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenne Macchl BO3[yXa B KJIACCHOM KOMHAT€ HA OCHOBE H3MEpPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY IMapaMeTpaMu COCTOSTHUS Pa3pe:KeHHOTO
rasa.

Tema 2. Ocrogbl mepmoounHamuxu

Tepmonunamuueckas cucremMa. BHYTpeHHSsI SHEpPrusi TEPMOIUHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ u3MeHeHusl. KoaudyecTBo TemioThl U paboTa. BHyTpeHHss
DPHEPrus  OJHOATOMHOTO  HWJeaJlbHOrO0  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUSA, U3JIydeHUE. Y eiabHas TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[lonatue 006 anmuabatHOM Tiporiecce. IlepBbIil 3aKOH TEpPMOAMHAMUKH.
[IpumeHnenue mepBOro 3akOoHa TEPMOJMHAMHKHK K u3ompolieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh po1iecCcoB B MPUPO/IE.

TennoBble  Mamubbl.  [IpUHUOMOBI  JEUCTBHUS  TEIJIOBBIX  MAIIIMH.
[IpeoOpa3oBanusi sHEpPruM B TEIUIOBBIX MamuHax. KoadduiueHt nose3Horo
nerictBus TeruioBo MamuHbl. [ukn KapHo m ero kosdduiveHT mosie3Horo
JENUCTBUS. DKOJIOTHYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JABUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH SHEPIMH Tejla TPU COBEPIICHWU pPabOTHI: BBUIET
npoOKKW M3 OYTBUIKM TIOJA JEHCTBHEM CXKaTOro BO31yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OnwIT 0 a1abaTHOMY PACIIMPEHUIO BO3TyXa (OMBIT C BO3AYIITHBIM OTHUBOM).



Mopenu napoBoil TypOUHBI, IBUTaTessl BHYTPEHHEI0 CrOPaHMsl, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl
[TapooOpa3oBanue u xKoHAeHcaus. Mcnapenne n kumneHue. AOCONIOTHAS U

OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacelmeHHbIl map. VYaenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JABJICHHUS.

Teépnoe teno. Kpucramnuueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB
kpuctayioB. Kugkue kpucramwibl. CoBpeMeHHble Marepuanbl. llinaBnenue u
KpUCTAJUIM3anus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHruYecKkue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: THTPOMETP U
ICUXPOMETP, KaJOPUMETP, TEXHOJIOIHH MOJIYYEHHUS] COBPEMEHHBIX MaTepHUajioB, B
TOM YHCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX apOB.

Kunenue npy NnOHMKEHHOM JJaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepeHrie OTHOCUTENIbHOM BIAaKHOCTH BO3/1yXa.

Pasznea 4. JaekrpoanHamMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3anus Tei. DNeKTpUuIecKuil 3apsi. J{Ba Buaa 3JIeKTpHUUECKUX 3apsSI0B.
[IpoBOIHMKM,  NUAJIEKTPUKA W  MOJYNPOBOJHUKH. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodueuHbIld dJNEKTPUYECKUI 3apsil.
Onektpuueckoe mnoje. Hanpsixk€éHHocTh  3nekTpuyeckoro mnons. [lpuHuun
CYIIEPIO3ULIAMN JJIEKTPUUECKUX Moyieh. JIMHMKU HanpsKEHHOCTH AIIEKTPUYECKOTO
OJISL.

Pabota cun sanextpocratuyeckoro noiist. [loreniman. Pa3HoCTh MOTEHIIMATIOB.
[IpOBOIHMKM W JUAJIEKTPUKU B JIIEKTPOCTATUYECKOM IoJe. Jludmekrpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIOCKOTO KOHIEHCATOPa.
DHeprus 3apsSKEHHOT0 KOHIEHCATopA.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: DBIEKTPOCKOTI,
AIEKTPOMETP, DJIEKTPOCTATUYECKAas 3alllUTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIBHBIN aIapar, CTPyMHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMmopericTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTB AIEKTPOEMKOCTH INIOCKOTO KOHIEHCATOpa OT IUIOIIA/IN IIACTHH,
PaCCTOSIHUS MEXKTy HUMU U JUAJICKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DJIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUSA JIEKTPUUECKOTO TOKA.

Hcrounuku Ttoka. Cwia Toka. [IoCTOSITHHBINA TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LETu.

DJIEKTPUYECKOE CONPOTHUBJICHUE. Y ICIBHOE COIMPOTHUBIIEHWE BENICCTBA.
[TocnenoBaTenbHOE, MapALICIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIAs CUjla U BHYTPEHHEE COIMPOTUBIECHWE HCTOYHHKA TOKa.
3akon Oma i OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAasT  MNPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas " MIPUMECHAS MPOBOJIUMOCTh
noJiynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax H  paciuiaBax  AICKTPOJIMTOB.
DNEeKTpOIUTHYECKas: AUCCOIUALNS. DIEKTPOIH3.

DNeKTpUUecKU TOK B razax. CaMOCTOATENbHBIH W HECaMOCTOSTEIbHBIN
pazpsaa. Monunus. [Lna3zma.

TexHu4eckrue yCTPOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJBTMETP, pEOCTaT, HMCTOYHMKHA TOKa, »JJEKTPOHArpeBaTeiibHbIe MNPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COTPOTHUBIICHUS, BAKYYMHBIN JHO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, TTOTYPOBOJHUKOBBIN TUO]I, TaTbBaHUKA.



Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTbh COINPOTHUBJICHUS IWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpssMoe u3MeEpeHHE HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMbIkaHHE
raJlbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTD COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul 3yuenuve

CMELIaHHOTO COEUHEHUS PE3UCTOPOB.

M3mepeHne IeKTPOABMKYIIEH CHIIBI MCTOYHMKA TOKa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snextposusa.

MexknpeaMeTHbIe CBA3H
N3yuyenue kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCylIecTBISETCS C

Y4ETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBS3€M € KypcaMH MaTE€MaTHKH,
OHOJ0THH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nousimusi, CBA3aHHBIE C W3YYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBIICHWE, Hay4yHBIM (akT, rumnore3a, (u3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHre CUCTEMbl YpaBHEHUM, JIMHEHHast QyHKIIHS, Tapadoa,
runepOosia, ux rpaguku W CBONCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIUHA HA OCU KOOPIAUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexannueckoe IBUKEHHUE B KMBOW mpupoje, auddysus, ocmoc,
TEIMJI000MEH JKMBBIX OPTraHW3MOB (BUIBI TEIUIONEpEaaun, TETIOBOE PAaBHOBECHUE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAS] MAcca, TEIJIOBBIE CBOMCTBA TBEP/IBIX TEII, 5)KUAKOCTEN U Ta30B,
ANEKTPUYECKUE  CBOMCTBA  METAJJIOB,  JJEKTPOJUTUYECKAs  JUCCOLMAIlMS,
raJibBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHuE IBWKEHHN C HMCIIOJIb30BaHUEM MEXaHH3MOB,
YYET TPEHUS B TEXHUKE, TOJAIIWIHUKN, HCHOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET U JAPYrue), JBUTATEllb BHYTPEHHETO



CrOpaHHusl, NapoBas TypOMHa, OBITOBON XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOIMH
IIOJIyYEHHsI COBPEMEHHBIX MAaTEpUalOB, B TOM 4YHCIE€ HAHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJIEHUE 3JIEKTpOnpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuoOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTtostHHBIE MarHUThI. B3anMo1€eMCTBUE NOCTOSIHHBIX MATHUTOB. MarHuTHOE
nosie. BekTop MarHuTHON MHAYKUMH. [IpuHIMI Cynieprno3uiuy MarHUTHBIX MOJIEH.
Jluann marsuTHOM wHAYKUMH. KapThHa JMHMM MarHUTHOM HWHAYKLIHH TOJIS
MOCTOSTHHBIX MarHUTOB.

MarnutHoe T0J€ TPOBOJHHMKA C TOKOM. KapTuHa NMHUN WHIYKIIUA
MAarHuTHOTO TOJISI JUIMHHOTO MPSMOTO IMPOBOJAHUKA M 3aMKHYTOI'O KOJBILIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumonencTeie npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, €€ MOnyb U HanpaBleHUE. [[BHKEHHE 3apsiKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMEe ANEKTPOMAarHWUTHOM MHAYKUHMH. [IOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJEKTPOJABWXKYIAS CUJIa HHAYKIMUA. 3aKOH JJIEKTPOMArHUTHOMN
nHaykunu @apanes.

BuxpeBoe »siekTpuueckoe IMoje. OINEKTPOABMXKYIIAsS Cuila HUHAYKIUU B
MIPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBJICHME CaMOMHAYKLIMU. OJICKTPOABIKYILIAS  CuUia
CaMOMHIYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JIEKTPOMATHHUTBI, DSJIEKTPOJIBUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTUIl, UHAYKIITMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JluHUM UHAYKITMA MarHUTHOTO TOJIA.



B3anmonenicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Amrnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOABUKYILEH CUJIbl UHIYKUHUUA OT CKOPOCTH WU3MEHEHMS
MAarHATHOTO TMOTOKA.

SIBneHne cCaMOMHIYKIIMH.

Yuenuueckuui sxcnepumenm, nabopamopnsie pabomwr 13yuenue

MAarHUTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanve JEUCTBUS NOCTOSHHOIO MarHuTa Ha pPaMKy C  TOKOM.

HccenenoBanue siBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. KosieOaHusi U BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHble KO1e0aHus
KonebarenpHasts  cucrtema. CBoOOIHBIE  MEXaHMYECKHE  KOJIEOAHMS.

["apmonnueckue kosebanus. [lepuon, yactora, ammautyga U ¢asza KosjeOaHuUM.
[Ipy>kMHHBIN MasATHUK. MaTeMaTUYEeCKUN MasTHUK. YPABHEHHE TapMOHUYECKHX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UJCATBHOM KOJIeOATEIbHOM KOHType. AHAIOTUs MEXAYy MEXaHUYECKUMHU MU
ANEKTPOMArHUTHBIMU KosieOaHussMu. Popmyna TomcoHa. 3aKkoH COXpaHEHHs
HHEPrUu B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyxawIUX KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHYKI€HHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOHWITANbHBIA TNEPEMEHHBIA TOK. MONIHOCTB
IIEPEMEHHOIO TOKA. AMIUIMTYJIHOE M JCHCTBYIOLIEE 3HAYEHUE CHJIBI TOKAa M
HaIPSOKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenada U NOTpeOICHHE IEKTPUUECKON
DHEPIruM. DKOJIOTUYECKUE PUCKHM MHPHU NPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHUE: JIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojIeOaTeIbHON CHUCTEMBbI (TIPY>KUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBaHre CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.



Habnronenue pezoHanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcuuorpaMMsl (3aBUCUMOCTH CHUJIBI TOKA M HAIPSDKEHUSI OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocienoBaTeNbHOM COEAUHEHMHM PE3UCTOpa, KaTYyIIKU
UHAYKTUBHOCTH U KOHJIEHCATOPA.

Monens TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HccnenoBanue 3aBUCHMOCTH NEPUO/IAa MalbIX KoJieOaHM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanre MepeMEHHOT0 TOKa B LEMU U3 MTOCIIEI0BATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60IHbL

MexaHudeckue BOJIHBI, YCIOBHS pacnpocTpaHeHus. Ilepumon. CkopocThb
pacrpocTpaHeHus U JJIMHA BOJHBL. [lonepedHbie U MpOoAOIbHbIE BOJIHBI.
HNuTepdepenius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMarHUTHBIE BOJIHBI. Y CJIIOBUSI M3TYyUYECHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanust BektopoB E, B, V B anekTpomarautHoi BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMIICHHE, MOJspu3amus, Audpakius,
unrepdepenius. CKopocTh EKTPOMATHUTHBIX BOJIH.

[[Ixana 3JIeKTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JIEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpONCTBA W MPAKTHUUYECKOE MNPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHUE MONIEPEUHBIX U TIPOJIOTIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue CBsI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIMTYJIOH M
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, IPEIIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.



Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonuHENHOE pacnpoCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKoHbBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moiaHoro
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomniue U paccenBaIINEe  JIMH3BIL. Tonkas JIMH3A.
DOKYCHOE pACCTOSTHUE U ONTUYECKAs CUJIa TOHKOM JuH3bL. [locTpoeHune
M300paKEHUI B COOMPAIOIINX U PAaCCEUBAIOIINX JIMH3aX. DopMyia TOHKOW JTUH3HI.
YBenuueHue, 1aBacMoe JTUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKHU.

Bonnosas ontuka. Uutepdepenius ceeta. KorepeHTHbIE HCTOUHHKHY.
VYcnoBus HaOMOIEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. Judpakimonnas pemerka. Y cioBre HaOI0eHUS
[NIABHBIX ~ MaKCUMYyMOB Opyu TAJEHUH  MOHOXPOMATHYECKOTO CBETa
Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue ycTporucTBa U NPaKTHYECKOE MPUMEHEHHE: OUKH, JIYIIa,
(doToanmapat, NpOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMONMHEHOE pacpoCTpaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTuyeckre mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

HaGmonenune nudpakuuu ceera. Habmronenue

JMCTIEPCUH CBETA.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

HaOmronenue noyisipuzaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl

N3mepenue nokazaress npeioMJICHUs CTEKIIa.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3aX.
Habmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHuIBI TPUMEHMMOCTH KJIAaCCUYECKOU MeXaHUKU. [locTynaTel cienmanbsHON
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHU U COKpALICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEPTHEN U UMITYJIbCOM PENSITUBUCTCKONM YaCTUIbl. DHEPrHUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [InaHka cBA3U S3HEPTUU (POTOHA C €r0 YaCTOTON. DHEPIUs
U UMITYJIbC (POTOHA.

OTtkpsiTue u uccnenoBanue Gorordpdexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
dotorpdexra. YpaBuenue DiinmreriHa ais pororddexra. «KpacHas rpaHunay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpOWCTBA M MPAKTUUECKOE NPUMEHEHHUE: (POTORIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopnia mo paccesHuio o -4acCTHIL.
[ImanerapHas mogzenbs aroma. Ilocrymarsl bopa. M3nydenume u mnorjomieHue
(GOTOHOB TpHM TEpexoje aToMa C OJHOTO YPOBHS SHEPrud Ha Jpyroi. Bumel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBoOlicTBa yactul. Bonnsl ne bpoina. KopnyckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.



TexHuueckue ycTpoWCTBA M NPAKTUUYECKOE IPUMEHEHHUE: CIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue TMHENYaThIX CIIEKTPOB U3ITYYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HaOmronenue muHe9aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOLIUE CIIOXKHOCTh CTpoeHust siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopaa no onpeaeseHno coctaBa paauoakTUBHOTO
uzinydyenus. CBolcTBa anbda-, 6eTa-, raMmMa-u3IydeHusl.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpOoTOHA W HedTpoHa. Hykmonnas monens sigpa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio aapa. M30Tormsl.

Anwa-pacna. DNEeKTPOHHBIN 51 ITO3UTPOHHBIN Oera-pacrma.
["'amMan3nydeHne. 3aKOH paIuOAKTUBHOIO pacmajia.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepubiii peaktop. TepmosimepHblii cuHTe3. [IpoOnemMbl U TMEpPCIEKTHUBBI
AJICPHOM SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTtonbl HaOIOIEHUS U PETUCTPAIIUU AIIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: JT03UMETpP, Kamepa
Bunbcona, siepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomwi ViccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM (pOTOrpadpusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH
Dtanbl pa3BUTHS acTpoHOMUHM. [IpHKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.
Bun 3Bé3gHoro HeGa. Co3Besnusi, SpKUE 3BE3/bI, IJIAHETHI, UX BUAUMOE
JIBIDKCHUE.
ConHeuyHas cucrema.



Conane. ConHewyHast aKTUBHOCTh. Mcrounuk sHepruu CoiHIIA W 3BE3I.
3BE3MbI, UX OCHOBHBIC XapaKTEPUCTHKU. J(marpamma «CIEKTpalbHBIN Kilacc —
CBETUMOCTB». 3BE31bI TJIABHOM MOCJIENOBATEIILHOCTH. 3aBHCHUMOCTb «Macca —
CBETUMOCTBY» IS 3BE37 TJIABHOW TOCIEAOBATEIbHOCTH. BHyTpeHHee cTpoeHwme
3BE311. COBpeMEHHBIE MPEJICTABICHUS O MPOUCXOXKISHUHU U 3Bororu CojHIa U
3BE3J. DTaIbl )KU3HU 3BE3]I.

Mneunsiii Ilyte — Hama ['anmaktuka. Ilonmoxxenne n nBukenne CosHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u KBasapbl. UEpHBIE NBIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacminpenue Beenennoii. 3akon Xa0606ma. Paz0oeranue raiakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HabGmroneHus: HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM KOMITHIOTEPHBIX
MPUJIOKEHUHN ISl ONIPEICIICHUS TTOJI0KEHHST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb ¢u3uku W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COI[MATILHOM M 3THUUECKOH cdhepax NesITeIbHOCTH YeI0OBeKa, pOJib U MECTO (PU3UKHU U
ACTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTHHE MHUpPA, POJib (U3HUECKON TEOPUU B
(bopMHpOBaHUU MPEICTABIECHUN O PU3NYECKON KapTHHE MUPA, MECTO (PHU3UUECKOU
KapTUHBI MHpa B OOImEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

Nzyuyenue xypca ¢uzmku 6a30BOro ypoBHS B 11 Kitacce OCyIIecTBISIETCS ¢
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MAaTEMATHKH,
OMONOTHU, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBA3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHWE, HAY4YHBIH (DaKT, THIOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemieHUE CHUCTEMBl ypaBHEHUH, TPUTOHOMETPUUYECKHE
(GYHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHUYECCKOEC
TOXJIECTBO, BEKTOPHl M WX TMPOCKIIMU HA OCH KOOPJMHAT, CI0XCHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMCHTAPHBIX (YHKIWN, NPU3HAKA TIOJ0OHMS TPEyroJbHUKOB,
OTIpeJIeNICHHE TUIOMIAIN TTIOCKUX PUTYp U 00BhEMa Tell.



buonocus: snexrpuueckue SBJICHUS B KUBOW MPUPOJE, KoJeOaTeIbHBIC
JIBUKEHHS B KUBOU MPUPOAE, ONTHUUYECKUE SBJICHUS B KUBOU NMPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTANINYECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3MbI 00pa30BaHUs KPUCTAININYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJIH3.

l'eocpagpua: MarHUTHBIE TIONMIOCa 3€MJIM, 3aJIeKH MAarHUTHBIX  PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texunonocus: JWHUM SJIEKTpoIepenad, TEeHEepaTop MEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS M€4b, pajap, PaJuONPUEMHUK, TEIECBU30D,
anTeHHa, tenedon, CBY-meuyb, IMPOEKIIMOHHBIN arapar, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «@Du3uka» Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus (0a30BbIi YPOBEHB) MOJDKHO OOECIEYUTh JTOCTHKEHHUE CIICTYIOITNX
JMYHOCTHBIX, METAPEIMETHBIX H IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUSI yueOHOTO npenmMeTa «Du3nka» JOIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEW NO3ULMENH JHMYHOCTH, CHCTEMOH II€HHOCTHBIX
OpUEHTalUWi, TMO3UTHUBHBIX BHYTPEHHHX  YyO€XIEHUH, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSM POCCHHCKOTO OOIIECTBA, PaCIIUPEHHE >KU3HEHHOI'O
ONBITA U ONBITA JEATEIIBHOCTH B IMPOLECCE PEATU3ALMU OCHOBHBIX HAITPABIICHUM
BOCIIUTATEIbHON EATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaAIOUIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUKWCKOrO0 OOIIECTBA; NPHUHATHE TPATULIUOHHBIX
OOIIIEUEIOBEYECKUX  T'YMAHUCTHMUECKUX W JE€MOKPATUYECKUX  IIEHHOCTE;
TOTOBHOCTB BECTU COBMECTHYIO JACSITENBHOCTh B HHTEPECAX IPaKTaHCKOTO
o01iecTBa, y4acTBOBaTh B CAaMOYNpaBIECHUH B 0Opa30BaTENbHON OpraHU3alluy;

YMEHUE B3aUMOJIEHCTBOBATH C COUMAIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKUUSMH U Ha3HAYEHHEM; TOTOBHOCTh K TYMaHUTAPHOU U

BOJIOHTEPCKOU JIEATEIIEHOCTH; 2) MATPHOTHYECKOTO

BOCIIUTAHMA:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UIACHTUYHOCTH, TAaTPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHSIM
POCCHICKHMX YYEHBIX B 001aCTH (PU3UKU M TEXHUKHU; 3) AYXOBHO-HPABCTBEHHOTO
BOCIIUTAHMA: C(HOPMUPOBAHHOCTH HPABCTBEHHOIO  CO3HAHMS, ITHUYECKOTO
MOBEACHUS; CIHOCOOHOCTh OLIEHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE
pELIeHMs, OPUEHTUPYSACHh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYEHOIO; OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOEHHUE
yCTOWYMBOTO ~ Oynymiero; 4) 3CTeTHYeCKOro BOCIHUTAHUA: OCTETHUYCCKOE
OTHOUIEHUE K MUPY, BKJIFOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
pUCyIIEro (pU3nyecKoi HayKe;

5) TpyaoBoro BOCHHMTAHHMSI: HHTEpEC K  pa3iMyHbIM  cdepam
npo(hecCHOHANBHOM J1eATEIbHOCTH, B TOM UHCJE CBS3aHHBIM C (U3UKOH U



TEXHUKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIK BHIOOp Oymymed mpodeccun u
peanu30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI; TOTOBHOCTh M CIOCOOHOCTH K
00pa30BaHUIO 1 CAaMOOOPa30BaHUIO B 00JIaCTH
(U3HKH Ha MPOTSHKEHUU BCeH KU3HU; 6)

IKOJOTHYECKOT0 BOCTIMTAHMA:

c(OPMUPOBAHHOCTH SKOJIOTUIECKON KYIbTYpPBI, OCO3HAHHUE TTI00ATBHOTO
XapakTepa KOJIOTHYECKUX MPOoOieM; TUIAHKPOBAHUE U OCYIIECTBIICHUE JCHCTBUH B
OKpY’KaIoIIel cpeie Ha OCHOBE
3HAHUS [eJeld YCTOWYMBOIO pa3BHTHSI UYEIOBEYECTBA;  PACIIMPEHHUE OIBITA
JESITETBHOCTH YKOJIOTUIECKON HAITPAaBICHHOCTH Ha
OCHOBE MMEIONINXCS 3HAHUU TI0 (PU3HKE; 7)
HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl  (PU3MUECKON HayKH; OCO3HAHME IIEHHOCTH HAy4YHOU
JeSATEeIbHOCTH, TOTOBHOCTh B IIpollecce HU3Y4YeHUs (UBUKUA OCYIIECTBISATH
IPOEKTHYIO U UCCIIEI0OBATEIBCKYIO 1€ TEIIbHOCTh NHINBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBIE YHHBEpPCAJIbHbIE yUeOHbIe AeiicTBUS ba3oBbie
JOrHYecKHe JeHCTBUA:

CaMOCTOSITETbHO  (opMynupoBaTb W aKTyallu3UpoBaTh  MOpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;, OIPEHCNATh ILEIU JESTEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHU UX
JIOCTUXKCHUS; BBISBIIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUHS] B PACCMATPUBAEMBIX
bu3nUecKux SBICHUSX; pa3padaTbiBaTh IJIaH pEUIEHUs NpOoOIeMbl C YYETOM
aHaJIn3a UMCIOIIUXCS
MATEPUAJIBHBIX W HEMATepUANBHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBBI B

JESITENbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBAaTh PHUCKU MOCJIEACTBUM NIEATEIBHOCTH;  KOOPJAWHUPOBATH H

BBITIOJTHATH Pa0OTY B YCIOBUSX PEabHOTO,

BUPTYaJIbHOTO Y  KOMOWHHUPOBAaHHOTO  B3aWMOJICHCTBHS;  Pa3BUBATH

KPEaTHBHOE MBIIIUICHUE TIPH PEIICHUH >KU3HCHHBIX ITPOOJICM.

ba3oBble uccienoBarejbcKue 1eHCTBUA:
BJIa/IE€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATHSIMHU U METOJIaMU
bu3nUecKoil HayKH;
BJIa/ICTh HABBIKAMH yU€OHO-UCCIIEIOBATEILCKOM U IPOSKTHOM IeATEILHOCTH B
o0nacTu (U3MKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IOHUCKY



METOJIOB pelIeHUs 3a7ad (PU3UIECKOro COACpNKaHUS, MPUMEHEHHUIO Pa3IAIHBIX
METOJIOB TIO3HAHUS; BJIAJIETh BUAAMH JEATETHHOCTH 110 TIOTYYCHUIO HOBOTO 3HAHUS,
ero MHTEpIpeTalyy, mpeoOpa3oBaHUI0 U TPUMEHEHHUIO B PAa3IMYHBIX YYEOHBIX
CUTyalllsiX, B TOM YHUCJIE€ MPHU CO3MaHWHM YYEOHBIX MPOCKTOB B 00JacCTH (PHU3UKW,
BBISBJISITH IPUUNHHO-CJICICTBEHHBIC CBSI3H M aKTyalIM3UPOBATh 3a/1ady, BBIIBUTATh
rUnoTe3y e€ pemieHus, HaXOAUTh AapryMEHTHl JUIS JIOKa3aTelIhCTBA CBOUX
YTBEPXKACHHUMA, 3a/aBaTh MapaMeTpbl W KPUTEPHH PEIICHUS, aHaTU3UPOBATH
MOJyYEeHHBIC B XOJC PEIICHHUS 3a7add pPe3yibTaThl, KPUTHYCCKH OICHUBATh HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh W3MEHEHHWE B HOBBIX YCIOBUSAX; CTABUTh U
bopMyIMpOBaTh COOCTBEHHBIE 337]a4H B 00pa30BaTEIHLHOM

NEATEILHOCTH, B TOM 4YHCIE TPH HW3YYCHUH (U3WKHW; J1aBaTh OICHKY HOBBIM

CUTYaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT; YMETh MEPEHOCUTH 3HAHUS T10

(bu3MKe B IPaAKTHUECKYIO 00JIaCTh
KU3HEICATCIbHOCTH; YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJacTeil; BBIBUTATh HOBBIE UCH, TIPEJIaraTh OpUTHHATBHBIC TTOAXOIBI

U PEIICHUS;, CTaBUTh MPOOJIEMBI U 33]1a4H, TOIyCKAIOIINE

TbTCPHATUBHBIC PEIICHMUS.

Pabora ¢ unpopmaunmeii:

BJIAJCTh HABbIKAMU MOTy4deHUs: uHMopMaIuu (HU3HNUYECKOTr0o COJCPKAHUS U3
WCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIHHO OCYIIECTBIATh IIOWCK, aHAJM3,
CUCTEMATHU3AIMI0 U WHTEPNPETAlUI0 HMH(DOpMAIMU Pa3IUYHBIX BUIOB U (GOpM
MIPEICTABIICHUS; OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIMH, HCIIOJIb30BaTh CPECTBA
MH(OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUN KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OPTaHMU3AIlMOHHBIX 3aJad C COONIOJACHHEM TpeOOBaHUI
APTrOHOMHKH, TEXHUKH 0€30MMaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHNS, MPABOBBIX 1
ATUYECKUX HOPM, HOpM HH(MOpPMAIMOHHONW O€30MaCHOCTH; CO37aBaTh TEKCThI
(bU3MYEeCKOro CcofepKaHWs B Pa3IUYHBIX (GopMarax ¢ yYETOM Ha3HAUYCHHS
uHbopMaIluu U TEJICBOM  ayJAWTOPUHM, BBIOMpas ONTUMaIbHYIO (opmy
MPEICTABJICHUS U BU3yaJIM3AIUU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYUIECTBJISATH OOLIEHUE HAa YpOoKaxX (DU3UKU U BO BHE-YPOUHOU /1€ TEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMi H  CMsI4aTh

KOHQJIMKTBL, pa3BEPHYTO M JIOTMYHO U3JIAaraTb CBOIO TOYKY 3pEHHS C
UCIOJIb30BAaHUEM

S3BIKOBBIX CPEACTB; MOHUMATh M HCIOJNb30BAaTh MPEUMYILECTBA KOMAaHAHOW U
VHIUBUIYaJIbHON

palboThI; BHIOMPATh TEMATUKY U METObl COBMECTHBIX JEHCTBHIM ¢ yu€TOM 00IINX



MHTEPECOB M BO3MOXHOCTEM KaXKJOr0 4i€Ha KOJUIEKTHBA; IPUHUMATH LIEIU

COBMECTHOM JAESITENbHOCTH, OPraHU30BbIBATh U KOOPJAUHHUPOBATH JEHUCTBHS IO €€

JOCTHKEHHIO: COCTABIIATH IUIAH JCHCTBUM, PACIPENEISATh POJIA C YYETOM MHEHUI

YYaCTHHKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOM pabOTHI; OLEHUBATH KAYECTBO

CBOETO BKJIAJIa ¥ KaKI0TO YYaCTHUKA KOMaH/bl B

oOIMii pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSAM; MpeJiaraTb HOBbIE MPOEKTHI,
OLICHMBATh UJIEH C IMO3HUIIMU HOBHU3HBI,

OPUTHMHAIBHOCTH, NPAKTUYECKON 3HAYUMOCTH; OCYILECTBJIATh IO3UTHBHOE
CTPATErM4eCKOE MOBEICHNUE B PA3JINYHBIX

CUTyalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCcaJbHbIe YueOHbIe aeiicTBus CamMoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO NEATEIBHOCTh B 00JacTu
GU3MKK W AaCTPOHOMHHM, BBISBJISATH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHbBIE 3aJ]auM; CAMOCTOSITEIbHO COCTAaBJIATh IJIaH PELICHUs] PAacUETHBIX U
KAUECTBEHHBIX 337a4, IUIaH BBIMOJHEHUS NPAKTUYECKOH paboThl € y4E€TOM
UMEIOLINXCSA PECYpCOB, COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTEHUH; TaBaTh
OLICHKY HOBBIM CHUTYAallUsIM; PACIIUPATH PaMKA y4eOHOTO NpEeIMETa Ha OCHOBE
JUYHBIX NPEANOYTEHUN; 1eJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTb 3a PELICHUE; OLICHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH

(GbOpMHUPOBAHUIO U TIPOSIBIICHUIO SPY/IUIIUU B 00J1aCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B 1€ TEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJETh  HAaBbIKAMHU  IIO3HABATENbHOW  peQIEKCUU KAk  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HMX PE3YJNbTATOB H
OCHOBaHU;

UCITIOJIB30BaTh MPUEMBI peIIEKCUH SISl OLEHKH CUTYalluH, BBIOOpa BEPHOTO
pELIeHMs]; yMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX
CHW)KEHUIO; IPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MIPU aHAIU3€E PE3yJIbTaTOB
NeSITEIbHOCTH; TPUHUMATh ceOs, MOHMMAash CBOM HEIOCTAaTKM M JIOCTOMHCTBA;

PUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IPH aHAJIM3€E PE3YIbTaTOB
NEeATEIbHOCTH; MPU3HABATh CBOE MPABO U ITPABO APYTHX HA

OLIMOKHU.

B nporecce 10CTHKEHUS TMYHOCTHBIX PE3YJITATOB OCBOEHUS ITPOTrPaMMBI 110
buszuke Ui ypoBHSL cpenHero oOmiero oOpa3oBaHus y  OOydarouiuxcs



COBEPILECHCTBYETCS SMOLMOHAJIbHBIN WHTEJUIEKT, IIPEANOJIArAFOIIMN
c(pOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIIBHOE
COCTOSIHHE, BUJICTh HAIMIPABIICHUS Pa3BUTHI COOCTBEHHON 3MOIMOHATBHON Cephl,
OBITh YBEPEHHBIM B ce0e; CaMOpEeryJIMpOBaHUs, BKIIIOYAIOLIETO CAaMOKOHTPOJIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEACHUE, CIOCOOHOCTH
aJlaliTUPOBATBCA K SMOIMOHAIBHBIM HM3MEHEHMSIM U MPOSABIATH T'MOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHMBALMHM, BKIIOYAIOLIEH CTPEMIIEHUE K
JOCTHIKEHHUIO LIEJU U YCIIEXy, ONTUMU3M, NHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATH
UCXOJs U3 CBOMX BO3MOYKHOCTEH; dMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh IOHUMATh
HIMOLIMOHAIEHOE COCTOSTHUE JPYTUX, YUUTHIBATH €0 MPHU OCYIIECTBICHUHU OOILIEHUS,
CIOCOOHOCTh K COYYBCTBHUIO U COINEPEKMBAHMIO, COLIMAJIBHBIX HABBIKOB,
BKJIFOYAIOILIUX CIIOCOOHOCTh BBICTPAUBATh OTHOILICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSABIIATh HHTEPEC U pa3peIiaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoH1y oOyuenus B 10 kiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YYaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha IpUMEpax pojb U MeCTO (U3UKH B (POpMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIBbHOCTH JIKOJEW; YYUTHIBATh TI'PAHULIBI
NPUMEHEHUsI HM3YyYECHHbIX (U3MYECKUX  MOJENe: MarepuanbHas  TOYKa,
MHepLUajgbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TeENo, HAeaIbHBIA ras,
MOJENN CTPOCHHMS Ta30B, )KUAKOCTEW M TBEPIBIX TEJ, TOUCUHBIA AIEKTPUUECKUI
3aps] IpU pelieHur GU3NYeCcKuX 3a1a4;

pacno3HaBath (U3NYECKUE SBJICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETHUYECKON TEOPUU CTPOEHHUs BEIECTBA U
AIEKTPOAUHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEUHOE IBUKEHUE,
cBOOO/IHOE MMaJIeHUE TeJl, IBUKEHUE MO0 OKPY>KHOCTH, UHEPLUs, B3aUMOJEHCTBHUE
ten, auddys3us, OpOyHOBCKOE IBUKEHHE, CTPOCHHUE >KUAKOCTEH U TBEPABIX TeE,
u3MeHeHne oObEMa Tell MpH HarpeBaHUM (OXJIAXIEHUH), TEIIOBOE PAaBHOBECHUE,
WCIIApEHHE, KOHJEHCAIUs, IUIABJIEHUE, KPUCTAJUIM3alMsl, KUIIEHHUE, BIIAXKHOCTh
BO3/1yXa, MOBBIIIEHUE JIaBJICHUS ra3a NpPU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBSA3b MEXIy ITapaMeTpaMM COCTOSIHHS ra3a B M30IPOLECCax, dIEKTPU3aLus Tell,
B3aMMOJICHCTBUE 3apsJO0B; OINKCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJb3YS
¢duznyeckue BEIMUMHBL: KOOPJIWHATA, MyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CUJjia, UMITYJIbC TeJla, KHHETUYECKasl SHEPTUsl, TOTEHIMAJIbHAS SJHEPT U,



MexaHudeckas padoTa, MEXaHWYEeCKass MOIIHOCTh; MpPHU OMHCAHUU MPABUIBHO
TPAKTOBAaTh (PU3MUECKHIM CMBICI HCIHOJB3YEMBIX BEIMYUH, MX OOO3HAUYEHHUSA U
CAMHUIIBI, HAXOIUTh (POPMYIJIbI, CBA3BIBAIOLIUE JAHHYIO (DU3UUYECKYIO BEJIIMYUHY C
JPYTUMU BEIMYNHAMU; ONMCHIBATh U3YUYECHHBIE TEIIOBBIE CBOMCTBA TE U TEIIOBBIE
SIBJICHUSI, UCTIOJIB3Ys PU3NYECKHE BEJIMUUHBI: JaBJICHUE ra3a, TeMIiepaTypa, CpeaHsis
KHMHETHYECKasi HEPrUsl XaOTUYECKOTO JBM)KEHHUS MOJIEKYJ, CpeAHEKBaJApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSl SHeprus, padbora rasa,
KOO (PUIIMEHT TMOJe3HOr0 JCUCTBUS TEIUIOBOTO JBUTATENsd; IPU OMHCAHUU
NPaBWJIBHO TPAaKTOBaTh (DU3MUECKUA CMBICT HCIOJNB3YEMbIX BEIHYUH, HX
00O3HAaYeHUsI W E€IUHUIBI, HAXOAUTh (QOPMYIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nyeCKyl0 BENIUYUHY C JPYTUMHU BEJIWYUHAM; OIUCHIBATh H3YYCHHBIC
AIIEKTPUYECKUE CBOICTBA BELIECTBA M JJIEKTPUUYECKUE SBJIEHUS (IIPOLIECCHI),
UCIIOJB3Yd (PU3MYECKUE BEJIMYMHBL DJIEKTPUUECKUN 3apsiji, SJIEKTPUUECKOE TOJIe,
HaIpsOKEHHOCTh  TOJISA, IIOTEHUHMAJ, PAa3HOCTh IOTEHUMAIOB, IPU ONHCAHUHU
NpaBUIbHO TPAKTOBaTh (DU3UUYECKUN CMBICI HCIOJNb3YEMbIX BEJIWYUH, HX
000O3HaUYEeHUsS U E€IUHMIBI; YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYHMHY C JPYTMMHU BEIUYMHAMH; aHAIU3UPOBaATh (U3HUECKUE
IPOLECChl M SIBJICHUS, HUCHOJb3ys (PU3MUECKHE 3aKOHbl W TPUHIMIBL 3aKOH
BcemupHoro TtsaArotenus, [, Il um III 3akonsl HproTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKOM 3HEpPIuH, 3aKOH COXPAHEHUS MMITYJIbCA, MPUHLUII CYNEPIIO3HIINH
CWJI, NMPUHUUI PABHONPABHS HHEPUUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJIIPHO-
KMHETHYECKYI0 TEOPUI0 CTPOCHHMSI BEILECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpEIAHEM
KUHETUYECKOW SHEPruM TEIUIOBOIO JBIWKEHUS MOJIEKYl C  aOCONIOTHOM
TEMIIepaTypoil, — TEpBbIA  3aKOH  TEPMOJWHAMMKH, 3aKOH  COXPaHEHHs
NIEKTPUYECKOro 3apsna, 3akoH KysloHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKEHHE M YCIOBHS (TpaHULBbI,
00acT) NPUMEHUMOCTH; OOBSICHITH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MAaIlUH,
npuOOPOB M TEXHUYECKUX YCTPOMCTB; pas3iinyaTh YCIOBHS UX O0€30MacHOro
UCIIOJIb30BAaHUSI B TIOBCEJHEBHOW JKW3HHW;  BBIIOJHATH 3KCIHEPUMEHTHI 110
UCCJIEIOBAHUIO (PM3HUECKUX SIBICHHUM M MPOLIECCOB C MCMOJIb30BAHUEM MPAMBIX U
KOCBEHHBIX M3MEPEHUH, Ipu 3TOM (HOPMYIUPOBATH MPOOIEeMy/3aiady U TUTIOTE3Y
y4e0HOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyA0BaHUS,
IPOBOAUTH OMBIT U (POPMYIUPOBATH BBIBOJIbI; OCYIIECTBIISATH MPSIMbIE U KOCBEHHbBIE
u3MepeHus: (U3MYECKUX BEJIUMYMH, MPU 3TOM BBIOMpATh ONTHUMAIbHBIA CIOCOO
U3MEpPEHUsI W HCIOJb30BaTh W3BECTHbIE METOAbl OLIEHKM MOrPEIIHOCTEN
U3MEPEHH; HCCIeoBaTh 3aBUCUMOCTH MEXIY (PU3NUECKUMH BEIMYMHAMHU C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUN, MpPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpOBaTh PE3yJIbTAThI MOJIYYCHHON 3aBUCUMOCTH (PU3MUECKUX BETUUMH B BUJIE



TabmuI U rpaduKoB, e1aTh BBIBOJBI MO Pe3yJbTaTaM HCCIIEAOBaHUS; COOMIOIATH
npaBuiia 0€30MacHOrO TpyZa MPH MPOBEICHUU HCCIEAOBaHUN B paMKax y4eOHOTro
IKCIIEPUMEHTA, YUeOHO-HCCIeNOBAaTEIbCKOW M MPOEKTHOMW JEeATENBHOCTH C
UCIIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U JaOOPaTOPHOTO OO0OpYIOBaHUS;
pemaTh pacuéTHbIE 3a/Ja4dl C SBHO 33aJaHHON (PU3UUECKON MOJEJbI0, UCHOJB3YS
¢dusznyeckre 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aJa4ul BbIOUPAThH
($u3nIECKyI0 MOJIENb, BEIICATH PU3MUECKUE BETUYHHBI M (OPMYIIBI, HEOOXOTUMbIE
i e pelieHus, MPOBOAUTH PacdéThl U OLEHHUBATH PEATbHOCTH IMOIYYECHHOTO
3HaYeHUs] (PU3MUECKON BEIWYHMHBI; peIlaTh KAYeCTBEHHBIC 3aJlauM: BBICTPAUBATh
JOTMYECKU HEMPOTUBOPEUYHBYIO IIETIOUKY PACCYXICHHI C OMOpOil Ha M3yuyeHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHE SIBICHUS;

UCIIOJIb30BAaTh IPH PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JIJISl TIOWCKA, CTPYKTYPUPOBAHHS, UHTEPIPETAIIMN U TPEACTABICHUS
yu4eOHOW W Hay4YHO-NOMYJISIpHOM HH(OpManMy, NOJYyYEHHOW U3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(GOPMAINIO; MPUBOINUTH
IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
OO0BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW >KU3HM IS
oOecrieyeHus: 0€30MaCHOCTH NpH OOpAIIEHHMH C NpUOOpaMH M TEXHUYECKUMH
yCTpOMCTBaMHU, JIJIsl COXPAHEHUs 370POBbsl U COOJIOJEHUSI HOPM 3KOJIOTMUECKOTrO
MOBENICHUS B OKPY’KaIoIel cpefie; paboTaTh B TPYIIIE C BHITOJIHEHUEM PA3TUYHBIX
COLIMAJIbHBIX POJIEH, MIaHUPOBaTh PabOTy TPYIIbl, PAMOHAIBHO PACHpPENEsITh
OOS3aHHOCTH W IUIAHUPOBATh JIEATEIbHOCTh B HECTaHIAPTHBIX CHUTYaLUsX,
aJIcKBaTHO OIICHUBATh BKJIAJ KaXJOTO W3 YYACTHHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMom MpoOJIEMBI.

K konity o0yuenus B 11 kiiacce nmpeMeTHBIE pe3yJIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTHUYECKOM AEATEIBbHOCTU JIFOAEH, LETOCTHOCTh M E€OUHCTBO
bu3nYecko KapTUHBI MHUpPA; YYUTHIBATH TPAHUIBI TPUMEHEHHUS HN3YYCHHBIX
bu3MUecKuX MOJENE: TOYEUHBbIH SJIEKTPUUYECKUM 3apsll, JIyd CBETa, TOUYEUHBIHI
MCTOYHUK CBETA, sJepHAs MOJEIb aTOMa, HYKJIOHHAs: MOJENIb aTOMHOIO sApa MpU
peuieHnr (pU3MYECKUX 3a/iad; pacrno3HaBaTh (U3MUecKue sBJIeHUs (IpOLEecchl) U
OOBSICHATh MX Ha OCHOBE 3aKOHOB DJICKTPOJMHAMHUKM W KBAHTOBON (DU3HKH:
AIEKTpUYECKass NPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE
JNEUCTBUS TOKAa, B3aUMOJECHCTBUE MArHUTOB, JJICKTPOMArHUTHAs MHIYKLUA,
JEWCTBUE MATHUTHOTO IIOJIS HAa MPOBOJHHUK C TOKOM M JBWKYLIMKCS 3apsii,



AJIEKTPOMATHUTHBIE KOJICOAHUS U BOJIHBI, TPSIMOJIMHEIHOE paclpOCTPAHEHHE CBETA,
OTpaXeHue, npejomiieHne, uHTepdepeHnus, qudpakius U TOJIApU3AIMS CBETa,
Jvcriepeust cBeTa, poroanekTpudeckuii 3pdekT (hoToaddexT), CBETOBOE JaBlICHHE,
BO3HMKHOBEHUE JIMHEMYAaTOro CIIEKTpa aromMa BOJOpOJAa, €CTECTBEHHAas U
HCKYCCTBEHHAs] PAaJIMOAKTUBHOCTH;, ONMCHIBATH H3YyUYECHHbIE CBOWCTBA BEIIECTBA
(97eKTpUUYECKHUE, MAarHUTHBIC, ONTHYECKUE, JJICKTPUUYECKYI0 MPOBOJUMOCTD
pa3IMYHBIX Cpel]) M OJJICKTPOMATHUTHBIE SIBIICHUS (TMPOIECCHI), HCIOIb3YS
bu3nuecKkue BEIUYUHBL: DJICKTPUUYECKUN 3apsiji, CWIa TOKa, DJIECKTPUUYECKOE
HaIpsDKEHUE,  JJEKTPUYECKOE  CONPOTHUBICHHE,  PA3HOCTh  MOTEHILHAJIOB,
ANEKTPOJBIKYINAS CUJla, paboTa TOKA, MHIAYKIMS MarHUTHOTO TOJIs, CHila AMIiepa,
cuia JlopeHia, HHIyKTUBHOCTb KaTYIIKU, YHEPTHUS AIEKTPUUECKOTO M MarHUTHOTO
MOJIEH, IEPUO/] M YaCcTOTa KoJieOaHuii B kosie0aTeTbHOM KOHTYPE, 3apsij] U CHJIa TOKa
B POLIECCE TAPMOHUYECKHX 3JIEKTPOMArHUTHBIX KOJIeOaHUid, POKYCHOE pacCTOSTHUE
U ONTHYECKas CUJjia JIMH3bI, MPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKHIA
CMBICIT HCIIONB3YEMBbIX BEJIMYMH, WX OOO3HAYCHHWS M CIAWHHIILI, YKa3bIBaTh
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO PU3NYECKYIO BEIHUNHY C JPYTUMHU BEINYNHAMY,
ONKMCHIBATh W3yYCHHBIE KBAHTOBBIC SBJICHUS W TMPOIECCHI, HCIOJIB3YS
bu3nUeckue BEIUYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETA, SHEPIHs U UMITYJIbC (DOTOHA, IEPUOJ] MOTYpacanga, SHEPTUS CBSI3U
aTOMHBIX SIJIEp, TPU ONHUCAHUM TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
WCITOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS W CIUHUIILI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUYCHHE (U3MUECKOW BEJIMYHMHBI, aHAIU3UPOBATH (HU3HUUECKUE
MIPOIECCH U SBJICHUS, UCTIONB3Ys (DM3UUECKHUE 3aKOHBI M MPHUHIUIILL: 3akoH OMa,
3aKOHBI TIOCIIEIOBATEIBHOTO U MapajIeIbHOTO COEIUHEHUS MTPOBOJIHUKOB, 3aKOH
Jlxoyns—JleHua, 3aKOH 3JIEKTPOMAarHUTHOW WHIYKUWH, 3aKOH MHPSIMOJUHEHHOIO
pacnpocTpaHeHHUs! CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIOMJICHHS CBETA,
ypaBHeHue OWHIITENHHA A (HOoTodPeKTa, 3aKOH COXPAHEHHS] SHEPIUH, 3aKOH
COXpaHEHUS HMITYJbCa, 3aKOH COXPAHEHHS DJJICKTPUYECKOTO 3apsiia, 3aKOH
COXpaHEHHUs] MacCOBOI0 YMCIIa, MOCTYyNaThl bopa, 3aKOH paJuoakTUBHOIO pacmaja,
IpU 3TOM pa3IMyYaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIpaKEHHUE W YyCJIOBUS (TpaHMIlbl, O00JIACTH) NPUMEHUMOCTH; OIPEIALEIAThH
HaITpaBJICHUE BEKTOPA HHIYKIIMK MAarHUTHOTO TIOJIS TPOBOTHUKA
C TOKOM, CUJIbI AMriepa 1 cuiibl JIopeHIia; CTpOUTh U OMTUCHIBATh N300paKeHNE,
CO371aBaeMO€ TUIOCKUM 3€pKajioM,
TOHKOW JIMH30M; BBITIONHATH SKCIEPUMEHTHI IO HCCICIOBAaHUIO (PU3UIECKHUX
SIBJICHMI W TIPOIECCOB C HUCIIOJIH30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUI: TIPU
3TOM (QopMyIUpOBaTh MpoOJeMy/3aady M THUIIOTE3y Yy4eOHOro SKCIIEPUMEHTA,



coOuparh YCTaHOBKY H3 MPEUIOKEHHOIO OOOPYAOBAaHMS, MPOBOJUTH OIBIT U
(dbopMynupoBaTh BBIBOJABI; OCYIIECTBISATH MPSMbIE U KOCBEHHBIE HW3MEpPEHUS
(u3NYECKUX BEJIMYMH, IPU ATOM BbIOMpaTh ONTHUMAJBHBIM CIOCOO HM3MEpPEHUs U
MCITOJIb30BaTh U3BECTHBIE METO 1Bl OLIEHKH MOTPEIIHOCTEN U3MEPEHUI; HCCIIE0BATh
3aBUCHUMOCTH (PM3NYECKUX BEJIMYHMH C HCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUM: MPU
3TOM KOHCTPYHpPOBATh YCTaHOBKY, (DUKCHpPOBATh pE3yJNbTAThl IOJTYYCHHON
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOJIUL U I'paUKOB, 1€JaTh BHIBOJIBI 110
pe3ysibTaTaM HCCIEAOBaHUA; COOMIONaTh MpaBuia O€30IacHOro TpyAa IpU
MPOBEJCHUU HCCJIEIOBAaHUM B paMKax ydeOHOro »HKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKOM W MPOEKTHOM  JEATENIBHOCTM C  HCIOJB30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB M JIA0OPATOPHOTO 0OOPYIOBAHMS;, peIIaTh PacUETHBIC
3aJ]aui C SBHO 3aJIaHHOW (PU3NUECKON MOJEIBIO, UCIIOJB3YS (PU3HUECKUE 3aKOHBI U
MPUHIUIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/ladyd BHIOMPATh (PU3MUYECKYIO MOJIETD,
BBIIETIATh (PU3UYECKUE BEIMUYMHBI U (POpPMybl, HEOOXOAUMBIE Uil €€ pellleHus,
IPOBOJUTH PACUETHI U OIIEHUBATH PEAIbHOCTH MOJYYEHHOIO 3HAYeHHSI (PU3NUECKON
BEJIMYMHBI, pellaTh  KAaueCTBEHHbIE  3aJauyM:  BBICTpPAUBaTh  JIOTUYECKU
HEITPOTUBOPEUYMBYIO LIETIOYKY PACCYKIECHUN C OMOPOd Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCITI0JIB30BATh MPU PELIEHUH YY€OHBIX 3a]1a4 COBpEMEHHBIE UH(OPMAIIMOHHbIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUsI, UHTEPIPETAUN U NPEACTABICHUS
y4eOHOH W HAy4YHO-TIOMYJSIPHOW HWH(OpManuu, NOJYYEHHOM U3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOJIydaeMyto MH(OpMaIHIO; OOBACHATh
IOPUHLMIBI JEMCTBHUSI MAIIMH, NMPUOOPOB M TEXHUUYECKUX YCTPOICTB, pa3inyaTh
yCIIOBUSI MX O€30MaCHOr0 HCIOJIb30BAHUSI B TMOBCEJHEBHOM KU3HU;, MPHUBOJIUTH
IpPUMEpPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MUPA, B pPa3BUTUE TEXHUKH U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW KHU3HU IS
oOecrieyeHus: 0€30MAaCHOCTH NpH OOpallleHHH C NpubOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JIJIsl COXpPaHEHUs 370POBbs U COOJIOJEHUS HOPM SKOJIOTHUECKOIro
MOBEACHUS B OKpYKaroulel cpene; paboTaTh B IPYIIIE C BHIMOJIHEHUEM PA3TUUYHBIX
COLIMAJIbHBIX POJIEH, MIAHUPOBATh PabOTy TPYIIIbl, PAMOHATIBLHO PACHpPENEsITh
00s3aHHOCTH W IUIAHUPOBATh JAESATENbHOCTh B HECTAHAAPTHBIX CUTYyalUsX,
aJIeKBaTHO OIICHUBATh BKJAJ KaXJOr0 U3 YYACTHUKOB TPYIIBl B pELICHHUE
paccMaTpuBaeMoM MPOOJICMEL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposere)
Ne i/ o0pa3oBaTe/ibHbIE
MPOrpaMmmbl Konrtposasbnbie | IlpakTuyeckue
Bcero pecypcsl
padoTshI padoThI
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edso0.ru/7f410f72
Wroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 KuHematnKa 5 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 HAnnamuka ! https://m.edso0o.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edso0.ru/7f410f72
Hroro 1o pasneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
Teopun

9

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

3.2 OCHOBBI TePMOZIMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmorexa [IOK
3.3 ®dazoBble IEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. JIEKTPOJINHAMUKA
bu6mmoreka [IOK
41 OneKTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubnnoreka [JOK
4.2 Pa3IMYHBIX cpesax 12 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (ungposeie)
e NpOorpaMMmelI Beero Konrposbhubie | IIpakruyeckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypebt
Paznen 1. JIEKTPOJJUMHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas Bbu6moteka [JOK
11 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE Bu6moteka [IOK
2.1 KoJIeOaHus 9 1 https://m.edso0.ru/7f41c97c
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubnmnoreka HOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6nunorexa LIOK
2.3 Onruxa 10 3 https://m.eds00.ru/7f41c97¢
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCUTEJIbHOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DNeMEeHThl KBAHTOBOUM ONTHKHU 6 ]r?tptlgsnll;lr(r)]Tee(;(sa:)(])lr(S/I?f 41c97¢
4.2 Crpoenue aToma 4 Bu6muotexa [JOK
https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
43 ATOMHOE 5/1p0 5 https://m.edso0.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 7 E;ISSH/I//I;TS(;?S/I% 41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6nmorexa LIOK
6.1 OGobmaromee mosTOpeHHE 4 https://m.eds00.ru/7f41c97c
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KosnuyecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka o0pa3oBaTe/ibHbIE
n/n Beero KonrTpoabubie | IlpakTuueckue
r
padoThI padoThI pecypeel

®u3uka — Hayka o npupone. Hayunsie Bu6mumotexa [JOK

1 METO/IbI IO3HAHKSI OKPY/KAOIIETO MUPA 1 https://m.edsoo.ru/ff0c32e2
Pousb 1 MecTo ¢u3nku B GOpMHPOBAHUT

2 COBPEMEHHOI HAYYHON KapTUHBI MUPA, B 1 Bubmoreka [IOK
NPAKTHHECKOH IeATeTbHOCTH Moeit https://m.edsoo.ru/ff0c33e6
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh

3 MEXaHHYECKOTO JBIKEHHs. [lepemenieHue, 1 Bubimorexa LIOK
CKOPOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508

. bubnmorexa LIOK

4 PaBHOMEpHOE NPAMOIIMHENTHOE ABUKEHUE 1 hitps://m.eds00.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKEHUE bubnuoreka [IOK

5 1 https://m.edsoo.ru/ff0c372e
CBoOonHOe majeHne. Y CKopeHue bubnnorexa [JOK

6 CBOOOJTHOTO Ma/IeHUS 1 https://m.edsoo.ru/ff0c39cc

. KpuBonuneliHoe nBuxeHue. /[Bruxxenne 1 bu6muoreka [JOK

MaTepUaIbHOU TOYKHU IO OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada
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[Ipunnun otHOCcHTENbHOCTH [ anunes.

8 WHepuuanbHble CUCTEMBI OTCYETa. [1epBhlil Bubmorexa IIOK
3aK0H HBIOTOHA https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [IpuHiun cynepno3uimuu bubnuorexa [IOK

9 cui. Bropoii 3akon Herorona st https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOM TOUKH
Tpernii 3akoH HprOTOHA [UIs1 MaTepHAIIBHBIX Bu6moteka [JOK

10 TOYEK https://m.edsoo.ru/ff0c3be8
3aK0oH BCEMUPHOTO TsAroreHus. Cuna bubnnoreka [JOK

11 TshKecTH. [lepBas kocMHuYecKas CKOPOCTh https://m.edso0.ru/ff0c3d00

bubmuoreka [IOK

12 Cuna ynpyroctn. 3axoH I'yka. Bec Tena https://m.edsoo.ru/ffoc3e18
Cuna tpenus. Koadpduuuent tpenus. Cuna

13 COTPOTHBJIEHHS TIPH JIBHKEHHH TEJIa B Bu6moreka [IOK
JKHIKOCTH HITH T3¢ https://m.edsoo.ru/ff0c3f76
[ToctynarenbHoe U BpalareiabHOE ABHKEHHE

14 abCcoMOTHO TBEPIOTO Tena. MOMEHT CUJIBL. Bu6nuorexa [TOK
[iteuo cumel. YciioBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuanbHOW TOYKH, CHCTEMBI

15 MaTepuaIbHBIX ToOUeK. IMIynbc cuibl. 3aK0H Bu6smoreka [JOK

COXpaHEHUS MMITYyJIbCA. PeaktuBHOE
NIBIDKEHHE

https://m.edsoo.ru/ff0c43d6
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PabGora u MOIIHOCTBH CHUJIBI. Kunernueckas

16 SHeprus MatepuanbHoi Touku. Teopema 06 Bubnmoreka [IOK
M3MEHEHUH KHHETUYECKOM SHEPIUm https://m.eds00.1/ff0c4502
[TorenumaneHas sHeprus. [loreHnnanpHas

17 SHEprus ynpyro aeopMUPOBAHHON Bu6mnorexa [IOK
npyxunbl. [loTeHImanpHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3M MOBEPXHOCTHU 3eMIIH
[ToTeHIMATBHbIE U HEOTEHMAIBHBIE CUIIBL.

18 Cas3b pabOTHI HEMOTEHIUATBLHBIX CHJI C bubmmorexa [IOK
M3MEHEHNEM MEXAHUYECKON DHEPIUH https://m.edso0.ru/ff0c478c
CHCTEMBI TeJI. 3aKOH COXPAHEHHS
MEXaHUYECKOM SHEPIUM
Jla6oparopnas pabota «MccnenoBanne cBa3u
paboTBI CHIIBI ¢ U3MEHEHHEM MEXAHMYECKOM

19 SHEPIUH TeJa Ha IPUMEPE PACTSHKEHHUS
PE3MHOBOTO JKTYTa»

KonTposnbHas pabora 1o teme «Kunemaruka.
20 JluHamMuKa. 3aKOHBI COXPAHEHHS B MEXAHUKE» brbsmorexa LIOK
https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TIOJIOKEHUS

21 MOJIEKYJIAPHOKUHETUYECKOM TEOPHH. bubnmorexa LHOK
Bpoymosckoe apmkenue. Tuddysus https://m.edsoo.ru/ffOc4dc2
XapakTep ABWKECHUS U B3aUMOJICUCTBUS

29 YaCTUIl BEmECTBA. MOJIENN CTPOEHHUS Ta30B,

YKUJIKOCTEN U TBEPJBIX Tl
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Macca monekyn. KoauyecTBo BemecTsa.

23 [Tocrosnnas ABoraapo
TennoBoe paBHOBecue. Temneparypa u e€
24 u3Mepenue. [lkana remnepatryp Llenbcus
Uneansusiii raz B MKT. OcHoBHOE bubnunoreka LIOK
25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHen
26 KHHETUYCCKOW SHEPTUU JIBIKESHUS MOJICKYIL. bubmorexa LIOK
. https://m.edsoo.ru/ffOc511e
VYpasuenne MenzeneeBa-Knaneiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
Jlaboparopuas padota «VccienoBanue
28 3aBUCHMOCTH MEXKy MTapameTpamMu
COCTOSIHUS pa3pEKCHHOTO Ta3ay
N3onporieccol B uaeanbHOM rase u ux bubnnorexa [JOK
29 rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEpTUs TEPMOAUHAMUYECKOM
CUCTEMBI B CITOCOOBI €€ N3MCHEHHUSI. bubmuoreka [IOK
30 https://m.ed /ff0c5952
KosnnuecTBo TemioTsl u pabota. BHyTpeHHss ps.//M.edso0.rIIrc
SHEPTHUs OJJHOATOMHOTO HUJICATLHOTO Ta3a
bu6nmorexa LIOK
31 Bue1 Tennonepenatu https://m.edso0.ru/ffoc5¢c36
VY aenbHas TETUIOEMKOCTH BEIIECTRA.
32 KomdecTBO TEMIOTHI IIPH TeTUIonepeaye. bubmuorexa LIOK

AnmabatHbIH mporiece

https://m.edsoo.ru/ff0c5c36
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[TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO

bu6nmoreka [IOK

33 IIPUMEHEHHE K U30IIpOoLeccam https://m.edsoo.ru/ff0c5efc
Heo6paTuMocTh Mpo1eccoB B MpUpPOIE. bubnmnoreka HOK

34 Bropoii 3ak0H TepMOAMHAMHKI https://m.edsoo.ru/ff0c6230
[Tpunun nevicreus u KII/ TenmoBoi bubnunoreka LIOK

35 MaIIXHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ1

37 DKOJ0Tru4ecKHe Mpo0IeMbl TEINIO3HEPTETUKH
O6o06maromuii ypok «MonekymnspHas Gu3nKa. bubmmoreka [JOK

38 OCHOBBI TEPMOIUHAMUKI https://m.edsoo0.ru/ff0c6938
KontponbHas pabota no teme

39 «Mosekyssiprast ¢puznka. OCHOBBI BH6J?HOTCK3 LHOK
TePMOIIHAMUKID https://m.edsoo.ru/ff0c6a50
[TapooGpazoBanue U KOHIEHCAIIUS. bubnuoreka [IOK

40 Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOGCOIIIOTHAs! U OTHOCUTENIbHAS BIAXKHOCTh bubmuoreka [IOK

41 BO3Ayxa. HacelleHHslil nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u

42 amop(dHbIe Tesa. AHU30TPOINHUS CBOWCTB Bu6mmoreka [JOK
KpUCTAILIOB. JKHIKNE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl

43 [InaBnenue u xpucraumsanus. Y qenbHas bubmuorexa [IOK

TCIJIOTA ITJIaBJICHHA. Cy6J'II/IMaI_II/I}I

https://m.edsoo.ru/ff0c6708
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bu6nmoreka [IOK

44 YpapHeHHe TeMoBoro danarca https.//m.eds00.ru/ff0c6820
Dnektpusanus Tel. DIEKTPUUECKUH 3aps. bubmmoreka [JOK

45 JIBa BU/1a JIEKTPUYECKUX 3apAI0B https://m.edsoo.ru/ffOc6bcc
IIpoBOHMKY, AUBIIEKTPUKHU U

46 HOJIYIIPOBOJIHMKHU. 3aKOH COXPaHEHHUS But6morexa [HOK
IEKTPHUECKOTO 3apsIa https://m.edsoo.ru/ffOc6bcc

47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. bubnunoreka LIOK
TouedHbIi HIeKTPUYecKHil 3apsi https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTB AIIEKTPUYECKOTO TIOJISL.

48 [IpMHIUI CYTIEPIIO3UIIUH JIEKTPUIECKHUX bubmorexa IIOK
rosteit. JIHHIY HATPSHKEHHOCTH https://m.edsoo.ru/ff0c6df2
PaboTa cuit 2J1eKTpoCTaTUYeCcKOro MoJsl. bu6mmoteka [JOK

49 [Hotenuman. Pa3HoCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOIHUKH U TUIJICKTPUKH B

50 3JIEKTPOCTATHYECKOM TIOJIE. bubnmorexa LHOK
JIMOTeKTpHUecKas IPOHHIIAEMOCTh https://m.edsoo.ru/ff0c7018

) bu6nmorexa LIOK

o1 AnekTpoémKocTb. KonzaeHcarop https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTD TJIOCKOT0 KOHEHCATOpa. bubmuoreka [IOK

52 DHeprus 3apsHKeHHOTO KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopatopHnas pabora "HM3mepenue

ANEKTPOEMKOCTH KOHJeHcaTopa”
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54

[IpunIUn nelcTBUSA U NPUMEHEHUE
KOHJIGHCATOPOB, KOIMMMPOBAJILHOTO amnmapara,
CTPYHHOTO MPUHTEPA. DIIEKTPOCTATHYECKAS
3ammuTa. 3a3eMJICHUE IEKTPOIPHOOpOB

55

DNEeKTPUUECKU TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosuubiii Tok. Cuina
toka. Hanpsokenne. ConpoTuBieHue. 3aKoH
Oma 1151 yyacTka Lenu

56

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHCHHE TIPOBOHUKOB.
JlaboparopHas padota «/3yuenue
CMEIIAHHOTO COCIMHCHHS PE3UCTOPOBY

bubmuoreka [{OK
https://m.edsoo.ru/ffOc74f0

57

Pabota u MOIIHOCTDB JJICKTPHUYCCKOI'O TOKaA.

3akon Jxxoynsa-Jlenna

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 OJTHOM (3aMKHYTOM )

BHGKTqueCKOﬁ OCIIN. KOpOTKO@ 3aMbIKaHHUC.

JlaGopatopHnas pabora «M3mepenue I/1C
MCTOYHHKA TOKA U €r0 BHYTPEHHET 0
COIIPOTHBIICHUS»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYpHI.
CBepXIpoBOIMMOCTh

60

DnexTpuuecKkuil Tok B Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITYYKOB
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[TonynpoBoIHUKH, UX COOCTBEHHAS U

bub6nmoreka [IOK

61 MpUMecHas MpoBoAUMOCTh. CBoiicTBa p—N- https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBogHNKOBBIE TPHUOOPHI
DNEKTPUUECKUH TOK B pacTBOpax U
6 pacriaBax 3J€KTPOJIUTOB. Bu6nuorexa [OK
DNEeKTPONIUTHYECKAs TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoIn3
DNEeKTpUYECKHUM TOK B raszax.
. . bubmuoreka [{OK
63 CaMocCTOsATENbHBINA 1 HECAMOCTOSTEIbHBIN _
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DnexTpuueckue npudopsl U yCTPOUCTBA U X
64 npakTudecKkoe npuMeHnenue. Ilpasuna bubmorexa IIOK
TeXHUKH 6e30HacHOCTI https://m.edsoo.ru/ff0c86fc
5 bu6nmorexa LIOK
65 O6o0mmaromuii ypok «JIeKTpOINHAMUKAY hitps://m.eds00.ru/ff0c88be
KonTponbhas pabota no teme
«Qnekrpoctaruka. [TocTosHHBIM Bu6morexa IIOK
66 DJIEKTPUUYECKUH TOK. TOKM B Pa3InYHbIX https://m.edsoo.ru/ff0c8asa
cpenax»
PezepBHblil ypok. KonTposbhas paboTa mo bubmuoreka [JOK
67 TeMe "DIIeKTpoIMHaMHUKa" https://m.edsoo0.ru/ff0c8c56
63 PesepBHbIil ypok. O6oOuaromuii ypok 1o bu6muoreka [JOK

Temam 10 xiacca

https://m.edsoo.ru/ffOc8f6c
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OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 3
11 KUIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne uudposbie
wn Tema ypoka Beero Koutpoabusbie | IlpakTuyeckue | o6pa3zoBaTe/bHbIe
padoThI padoThI pecypchl

[TocTossHHBIE MArHUTHI U UX B3aUMOJECHCTBUE.
MarnutHoe nosue. BekTop MarHuTHOU ) Bu6mmoreka [JOK
MHYKIMH. JIMHUE MarHUTHOM HHAYKLNK https://m.edsoo.ru/ff0c9778
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
OmnsIT Dpcrena. B3aumoseiicteue 1 brbmorexa LIOK
HPOBOHIKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JIaboparopHas paboTta «3yuenne bubnmnorexa [JOK
MarHMTHOI'O IOJISl KATYIIKHA C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C
tokoM. Cuita Ammnepa. JlabopartopHuas pabora . 1 Bub6nuoreka [IOK
«HMccnenoBanne qeUCTBHS IOCTOSTHHOTO https://m.edso00.ru/ffoc9aco
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJIS HA
JBIDKYIIYIOCS 3apshKeHHY0 yacTuily. Criia 1 Bubmiorexa [HOK

Jlopenna. Pa6ora cuinsl Jlopenua

https://m.edsoo.ru/ff0c9df4
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DOnekTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHuTHOM uHAyKIMu. J1C

6 WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykiuu dapanes
Jlaboparopnas ~ pabora  «MccnemoBaHue bubmmoreka [JOK

! SIBJIEHUSI DJIEKTPOMArHUTHOW UHIYKIUWD) https://m.edsoo.ru/ff0cal50
NHaykTuBHOCTE. SIBIEHNE CaMOMHAYKIIUH.

g S/1C camouHIyKIMHU. DHEPIUsl MATHUTHOTO Bu6nuoreka [IOK
T0JI KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE https://m.eds00.ru/ff0ca600
noie
TexHu4eckue ycTpoicTBa U UX IPUMEHEHHUE:
MOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMArHUTHI,

9 3JIEKTPOJIBUTATENb, YCKOPUTETH
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TICYb

10 O6o0maromuii ypok «MarautHoe mose. bubnmnorexa [JOK
DneKTpoOMarHuTHast MHIYKITHS» https://m.edsoo.ru/ff0cab82
KonTponbHas padota no teme «MaruutHoe bubnnoreka [JOK

11 moJjie. DIIEKTPOMArHUTHAS HHIYKIHS» https://m.edsoo.ru/ffOcad58
CBoOOIHBIE MEXaHHUECKHE KOTeOaHusl.

1 IMapmonnueckue konebanus. YpaBHEHHE Bu6miorexa IIOK

rapMoHHYECKUX Konebanwuii. [IpeBpamieHue
SHEPTUU

https://m.edsoo.ru/ff0caf06
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13

JlaboparopHas padora «/ccnenoBanue
3aBHCHUMOCTH Mepr0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

14

Koneb6atenbubiii koHTYp. CBOOOIHBIC
ANIEKTPOMArHUTHBIC KOJIeOaHUs B UACATELHOM
KoJ1e0aTeIbHOM KOHTYpPE. AHATOTHS MEXKIY
MEXaHHYECKUMH U JIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3aKOH COXpaHEHHUS
SHEPTUH B UIeaTbHOM KOJIeOaTeIbHOM
KOHTYpe

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarumux KOJIeOaHMIX.
BLIHY)KI[GHHBIG MEXaHHYEeCKHE KOJIeOaHus.
Pe3onanc. BI)IHY)K)ICHHBIC
QJICKTPOMArHuTHBIC KOJIeOaHMS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBII
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JAeHCTBYIOLIEe
3HAQ4YECHHE CHUJIbI TOKA W HAIIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTBo, nepenaya u
noTpeOIeHNE MIEKTPUIECKOU SHEPTHH

19

VYCTpoiCTBO U MPAKTHUECKOE TPUMEHEHHE
AJEKTPUYECKOT0 3BOHKA, FeHepaTopa
MIEPEMEHHOT0 TOKa, JTMHHUH 3JIeKTponepeaayd

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324
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DKOJIOTHYECKHE PHUCKHU IIPpHU IPOU3BOACTBC

20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS

’1 pacnpoctpanenus. [lepuoa. CkopocTb Bu6morexa IIOK
pacTpoCTpaHCHUA U UTMHA BOJIHBIL. https://m.edsoo.ru/ffO0cca54
HonepeqHHe " IpOJ0JIbHBIC BOJIHBI
3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. bubnuoreka [IOK

22 BeicoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubnuorexa [JOK

23 ckopocTs. [IIkana 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe

o4 [TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.
Pa3Butne cpencts cBs3u. Paguonokarus

bu6nmoreka [JOK

25 KonTponbhas padota «KoneGaHust 1 BOJTHBDY hitps://m.eds00.ru/f0cc6f8
[IpsiMmonuHeitHOE pacpocTpaHEeHHEe CBETA B

26 OJIHOPOIHOM cpese. ToYeuHbIiH HCTOYHHUK Bubnmorexa IIOK
cera. JIyd creta https://m.edsoo.ru/ff0cd350
OTpakeHue cBeTa. 3aKOHBI OTPAKEHUS

27 ceera. [locTpoenue U300paxeHuli B ITIOCKOM bubmorexa LIOK
3epKante https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceera. [lonHOe BHyTpeHHEE

28 oTpaxkeHHe. IIpenebHbIN yroll MOIHOTo bubuorexa TIOK

BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/ff0cd7f6
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JlaGopaTopHas pabota «3mepenue

bu6mmoreka [IOK

29 MOKa3aTesisi IPEeJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoeHne n300pakeHUid B JIMH3E.

30 dopMyna TOHKO# JTMH3EL. YBeNInueHue bubmorexa [IOK
Je— https://m.edsoo.ru/ffOcddle
Jlaboparopnass  pabora  «MccnenoBanue

31 CBOMCTB M300paKCHUH B JIMH3AX)

Hucnepcus cBeta. CrokHBIN cocTaB 06e10ro

32 ceera. L[Ber. JlabopaTopHas pabota
«Habnronenue aucnepcuu cBeTay
Wnrtepdepennus creta. Judpaxnus creta. bubnuorexa [JOK

33 Judpakiontas pemeTka https://m.edsoo.ru/ffOced22
ITonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK

34 [Tongpuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue mpruOOpPbI U yCTPOUCTBA U

35 yCIJIOBUS UX 0€30I1aCHOr0 IPUMEHEHUs
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

36 MexaHukd. [TocTynarsl cieluanbHON TEOpUn brbmorexa LIOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862

37 OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. bubnmnoreka [JOK

3aMe,Z[J'ICHI/IC BPEMCHHU U COKpPAIICHUC NJIMHbI

https://m.edsoo.ru/ffOcfa42
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DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOM

bubmuoreka [JOK

38 yacTULbl. CBsA3b MAcChl C SHEPTHEN U )
HMITYITHCOM. DHEPHs OKOS https://m.edsoo.ru/ffOcfc68
KontponbHas padota «Onruka. OCHOBBI bubnuorexa [JOK
39 o :
CIICIMAIbHON TEOPUH OTHOCUTEIIBLHOCTH https://m.edsoo.ru/ffOcf6f0
®otonsl. Dopmyna [Inanka. Jueprus u bubmuorexa [JOK
40 HUMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
OTkpeiTHE U HccnenoBanue GoTorddexra. bubnuoreka [IOK
4l Omertet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoubl  Qorodddekra.  YpaBHEHHE
42 Diinmreiina 11 Gorodddexra. «KpacHas bubmorexa LIOK
rpanmi@» borosdbdexra https://m.edsoo.ru/ff0d015e
Hasnenue ceera. OnwiTsl [1. H. JleGenena. bubnnoreka [JOK
43 XuMH4eCKOe NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUUeCcKue ycTpoMCTBa U IPAKTUYECKOE
44 npuMeHeHue: PoTorIeMeHT, (POTOAATUHK,
CoJIHeUHasi ObaTapesi, CBETOIUO]]
Pemenue 3agad nmo reme «1€MEHTHI bubmuorexa [JOK
45 KBaHTOBOU ONTHKW https://m.edso0.ru/ff0d0302
Mopens aroma Tomcona. OnbIThI
46 Pesepdopna no paccesHuro a-yactu bubmmorexa [OK
PLOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bubmuorexa [JOK
47 [TocTtynmater bopa

https://m.edsoo.ru/ff0d0afa
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Wznyuenue u nornomeHue GoTOHOB MPU

bu6mmoreka [IOK

48 Iepexo/ie aToMa ¢ OAHOTO YPOBHS S3HEPTUU https://m.edsoo.ru/ff0d0afa
Ha Jipyroi. Buasl ciekTpos
BonHoBEIe cBoiicTBa yacTull. BoaHEI ae
bpoia. KopnyckynsipHO-BOTHOBOM JyaJIM3M. Bu6morexa IIOK
OTKpbITHE paInOaKTUBHOCTU. OMBITHI

50 Pesepdopa 110 onpeneieHrio cocTaBa bu6morexa [HOK
PaIHOAKTHBHOTO H3/TyYEHHs https://m.edsoo.ru/ff0d0fd2
CoiicTBa anb(a-, 6era-, raMmma-u3IydeHUsI.

51 Brusinue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBbI
OTkpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnan. DNeKTpOHHBIN U Bu6miorexa IIOK

52 MO3UTPOHHBIN OeTa-pacnaj. ['amman3nydeHue https://m.edso0.ru/ff0d1162
DOHeprus cBA3M HYKJIOHOB B siipe. SnepHbie

- peakuuu. Snepusiii peaktop. [Ipodiemsr, Bu6miorexa IIOK

IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM SHEPTETUKH

https://m.edsoo.ru/ff0d1356
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54

DJyieMeHTapHbIe YacTulibl. OTKPBITHE
o3uTpoHa. MeTrobl HAOMIOACHUS U
pEerucTpaluu 3JIeMEeHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTalbHbIE
B3auMoACHCTBUA. EQMHCTBO du3nueckoit
KapTUHBI MUPa»

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

55

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3Bé3I[I)I, IIJTaHETHI, UX BUAUMOC IBUKCHUC.
Conneunas cucrema

56

Comnnaue. CoyHeuHast akTUBHOCTE. MICTOUHUK
sHeprun CoJiHIa U 3BE3NT

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.

3BE3/1bI TIABHOM TIOCIICIOBATEIILHOCTH.
Buytpennee crpoenue 3831. COBpeMeHHBIC
MIPEJCTABICHUS O MTPOUCXOKICHUN H
sBostoruu CONHIIA U 3BE3]T

58

Muneunsiii Ilyte — Hamma 'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. 'anaktuku. YEpHbIE OBIPHI B
AIpax rajJlakKTUK

59

Bcenennas. Pa3oeranue ranaktuk. Teopust
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.
Meraranaktuka

60

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMHUU
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61

KonTposbnas pabora «IJIEMEHTBI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMUHU B 3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHOM M dTHYSCKOU
chepax IeAaTeIbHOCTH YeJIOBEeKa

63

O6o06uraromuit ypok. Poib u mecto ¢pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOHN
KapTUHE MHpa

64

O6o06maromuii ypok. Ponp pusnueckoit
Teopuu B GOPMUPOBAHUH TIPEICTABICHUHN O
¢bu3nveckoil KapTHHE MUpa

65

O6o6maromuii ypok. Mecto pusndeckoit

KapTHHBI MUPA B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O
IPUPOIC

66

PesepBHbIil ypok. MarautHoe mnoiie.
DneKTpoOMarHuTHas UHAYKLNS

67

PesepsHblit ypok. OnTrka. OCHOBBI
CIELMAJILHON TEOPUU OTHOCUTEIBLHOCTU

68

Pezepusiii ypok. KBanroBas ¢usuka.
DeMeHThl aCTPOHOMUU U acTPOPU3UKU

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA OBA3ATEJIbBHBIE YYEBHBIE

MATEPHUAJIBI U1 YHEHUKA

®duswuka, 10 kmacc/ Mskumes I'.5., byxosues b.b., Corckuit H.H. oz
penaknuen

[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbetBo «IIpocBemieHuey

®wusuka, 11 xnace/ Msakumes I'.J1., Byxosues b.b., Uapyrun B.M. nox
penakuuein

ITapdpentbeBoit H.A., AkiimonepHoe o0miectBo «M3aatenbeTBo «IIpocBemieHuney
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

«Kupumt u Medonuii» — http://vip.km.ru/vschool/.

"®wusuka.ru" — http://www.fizika.ru/index.htm.

Kypnan «Kaut» — http://www.kvant.info./

Kypnan «3nanue — cua» — http://www.znanie-sila.ru/

Kypuan «Hayka u xuzub» — http://nauka.relis.ru/

caiT:1 september, ru

«AxrtuBHas (usnka» — http://www.cacedu.unibel.by/partner/bspu/
«®Du3uKa: 3ICKTPOHHAS KOJUIEKIUS onbIToB» — http://www.school.edu.ru/
projects/physicexp

9. «Komrekiust 00pa3oBaTesbHBIX pecypcoB st mkosy — http://school-collection.edu.ru/
10. T'azera «®usuka» — http://fiz.1september.ru/

11. Odurmansusii caitr ®UAIH (http:/fipi.ru/).

N O k~wWdPE

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

OBPA3OBATEJIBHOI'O
IMPOLHECCA YYEBHOE OBOPYJIOBAHHUE

napTa ydeHu4ecKas OJHOMECTHas!, peryaupyemas 1o Beicore — 30 mrT.;
CTyJI YYEHHUYECKUH, PETYJINPyEMBbIN 110 BbicoTe — 30 mT.;
CTOJI YIJIOBOM € MPUCTABHOM TymMO0M — 1 mIT.;
CTYJI MOJIYMATKUN Ha Kpyruioi TpyOe- 1 mit.;
KOMILIEKT paboydero Mecra npenojasarens: Pabodee mecto npemnoaasaresns B
cocraBe: MnaTepakTuBHbIA quctuied 75 mroiimoB NEWLINE TruTouch TT-7519RS
(20 xacanwuit), kommiekt kabeneit (HDMI + USB), kponmreiin WizePro F63A,

ANANENENEN



monHo0Os0k 3Logic Lime: core i5, 23", 16Gb, 1Tb SSD, Windows 10 Pro,
KiaaBuarypa, Mbiis, UBIT SVC U-1000, [loxyment kamepa AverVision U50;

OBOPYJAOBAHME JIJIsA IPOBEJAEHUS JIABOPATOPHBIX U
INPAKTHUYECKHUX PABOT

-riudpoBast Jabopatopus 1Mo GU3NKE 1T YIUTEIS;

-nuposas maboparopus Mo GU3MKE A7 YICHUKA;

- BEChl TEXHUYECKHUE C Pa3HOBECAMHU

- KOMIUIEKT JJIs1 TAOOpaTOPHOTO MPAKTUKyMa IO ONITUKE KOMILIEKT JUIS
71ab0pPaTOPHOro NPAKTHUKYMa MO0 MEXaHUKe

-KOMIUIEKT JJIs1 JTa0OpaTOpHOTO MPAKTUKyMa [0 MOJIEKYJISIpHOH (pusuke;
-KOMILJIEKT AJis1 1a00paTOpHOro MPAaKTUKYyMa MO JIEKTPUYECTBY (C FTEHEPATOPOM)
-amMIepMeTp JabopaTopHbIN- 15 mTyK
- BOJIbTMETP JIabOpaTOpHBIN-15 mTyk
-KOJIOPUMETP ¢ HAOOPOM KaJOPUMETPUUYECKUX Ted- 7 ITYK
-TepMOMETp J1abopaTopHbIi- 20 mTYyK
-KOMIUTEKT HATJISITHBIX TIOCOOHIA ISl TOCTOSIHHOTO MCTIOIb30BaHMs
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