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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammel, npeacTtaBieHHbIXx B OI'OC
COQO, a Takxke c¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHLIETILIUYA TIpernojiaBanusi yuyeOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTam
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3ALUU MEKIPEIMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAyYHbIMU Y4eOHbIMM mpeaMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (U3UKH HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHusl, TIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HKU: JIMYHOCTHBHIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0230BOM YPOBHE).

[Tporpamma no (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e coJepxkaHue yueOHoro npeamera «Pu3nka» mo rogaM 00yUdeHUs..

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3UKH — CHCTEMOOOpa3yOuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE M aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIyYEHHUS! HOBBIX MAaTe€pHaloB C 3a/laHHBIMU CBOMCTBAMU M APYTHX.
N3ydenne (u3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydJarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METOJI MO3HAHUS MPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHOBYy kypca (usnku i1 ypOBHS CpeaHEero ooiiero oOpa3oBaHUs
MOJIOKEH pA UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuall U3 BCEX pa3JienoB (U3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3yuenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA JU1s1 MaTEpUaIbHbBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsbxkectu. IlepBas kocMmuueckas
CKOpOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenus). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE IBUKEHUE aOCOMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaumieHus. llmewo cumibl. YcnoBud
paBHOBeCHUS TBEPAOTO TEIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOALIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIMNX TEI.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOIbEME U TTAJICHUM.

CpaBHEeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.

Tema 3. 3akonbl COXpaHEeHUs 8 MEXAHUKE

NmMnynbc MaTtepualibHOM TOYKU (Tena), CUCTeMbl MAaTEpUATIbHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJbCa Tejla. 3aKOH COXPAHEHUSI HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckasi 3Heprusi MaTepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPTUU.



[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs yIpyro
nedopMupoBaHHOW  TpyXwHBL.  [loTeHIManpHass SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[ToreHnuanbHble ¥ HENOTCHIUAJIbHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CHUJ C W3MEHEHHUEM MEXAHUYECKOW SHEPrUM CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHUYeCKHe YCTPOWCTBA U IMPAKTUUECKOE MPUMEHEHHE: BOAOMET, KOIED,
MIPYXKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoq NOTEHIIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Paznen 3. MoJgekysipHast pu3nka 1 TePMOJIMHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Jduddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TEN U 0OBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Monekyl. KonnyectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmnepatyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpUU HACATBHOTO ra3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasza. lllkama
temrepatyp KensBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MeHaeneeBa—KianerpoHa.
3akoH [lanbroHa. M30mpoueccsl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJMYE€CTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OmnwiTel 10 U PYy3UN KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO TBUKEHHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJECHUCTBUA.



Mogens, WILTIOCTPUPYIOIIasi IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJACAIBHOTO Trasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BnEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

Tema 2. Ocnosvlt mepmoouHamuku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3mMeHeHus. KonnuecTBo TemnoTsl 1 padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH pH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh PO1IeCCOB B IPUPOIE.

TeruoBpie  mammHbl.  [IpUHIUNBI ~ JEWCTBHAS — TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHuss SHEpPrUM B TEMIOBbIX MaimnHax. KodpuIMEeHT Moye3Horo
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero ko3¢ @dUIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkKW u3 OYyTHUIKM MOJ JCHUCTBUEM CXXATOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHenune BHyTpEeHHEH SHEpPTUn (TeMIlepaTyphl) Teja Mpu Terionepeaayde.

OnpiT MO anuabaTHOMY paCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mogenu napoBoii TypOHHBI, JBUTATENISI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopmuvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapooOpa3zoBanue u KoHJeHcarus. VMcrnapenue u kumneHue. AOGCONIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HaceimeHHbI map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JTaBJICHHUS.



Teépnoe teno. Kpucrammmyeckue u amopdHbie Teiaa. AHU3OTPOIHS CBONUCTB
kpucrtamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuaibl. [lnaBieHue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHu4ecKkue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: THIPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYyYECHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEpPUAIIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOoHCTpanus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne OTHOCUTENBPHOM BIIAXKHOCTH BO3AYXa.

Pa3znea 4. JaekTpoanHamMuka

Tema 1. Inexmpocmamuxa

DNekTpu3anusl Tel. ODJEKTpUYEeCKHil 3apsia. J(Ba BHIa JIEKTPUYECKHUX
3apsaaoB. [IpOBOAHMKM, OUAJIEKTPUKU W MOJYHMPOBOJHHUKHA. 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKUl 3apsia.
Onektpuueckoe mone. Hanpsok€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun
CYINEPIO3ULIAN BJICKTPUUECKUX TOoJIeH. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

Pabora cmnm  anmekrpocratumdeckoro  mousis.  Ilorennwman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOAHMKM H JIUINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
Jvanexkrpudyeckast MPOHULAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

TexHn4eckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopaencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOJIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.



3aBUCHUMOCTh  JJICKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U JUAJICKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl yHacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CHJa U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. Kopotkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TyYKOB.

[TomynpoBOHUKH. CoOcTBeHHas " MPUMECHAs MIPOBOJIUMOCTH
noJlynpoBoHUKOB. CBoiicTBa p—N-niepexoia. [omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DJIEKTPOIUTAYECKAS AUCCOUHNALMS. DIECKTPOIIN3.

DJIEKTpUUECKHII TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuaus. [lna3zma.

TexHn4eckrue YCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN ANO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUIIbl TOKA U HaNIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
MJIOIIA/IM TTOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CmelraHHoe COeIMHEHUE MTPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpOABWKYIIEH cuiibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUSL.

3aBUCUMOCTh COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAMMOCTD BO3/1yXa.

OIHOCTOPOHHSISI IPOBOJIUMOCTH JAMO/IA.

MexknpeaMeTHbIe CBI3H



N3yuenue kypca ¢usznku 0a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COACPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napabosa, runepOoiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B XKUBOU mpupoje, auddysus, ocMmoc,
TEII00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIaun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
razoB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJICKTPOIUTHYECKAs] JAUCCOIMAINSA,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonocus: nipeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUST B TEXHUKE, MOMIIUIHUKUA, HWCIOJIb30BAaHUE 3aKOHAa COXpaHEHUs
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIpyrue), ABUTATEb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YKCJIE€ HAaHOMATEpHaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE JJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTpOHArpeBaTeIbHbIC puOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe nojie. I1eKmMpOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHMCTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHumn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
VHIYKUWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1I0JI€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.



Cuia Jlopenua, €€ MOTyJib U HarpaBlieHHe. J[BUxKeHUE 3apsSAKEHHON YaCTULIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBeHne ANEeKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJBMXKYIAsg Cula WHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snekTpuyeckoe Tmosie. ODJIEKTPOJBIKYIAS CUla HHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[TpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHAYKLUHMH. OJIEKTPOABIKYIIAA CHIA
CaMOWHYKIIHH.

OHEPrust MAarHUTHOTO ITOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIM 3JIEMEHTApPHBIX
YacTUIl, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKLWH.

IIpaBuo Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEW CHIIBI MHAYKIHH OT CKOPOCTH HU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Pa3znea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenrHast cucrtema. CBoOOAHBIE  MEXaHMYECKHE  KOJI€OaHUA.
["apmonunueckue kosebanus. Ilepuon, yactora, amrummtyaa U ¢aza KojaeOaHUM.
[IpyXvHHBIN MasTHUK. MaTreMaTH4eCKU MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHepTUy MpU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATBbHOM KOJIOATCIIPHOM KOHTYpE. AHAJIOTHSI MEXKIY MEXaHUYECKUMHU U
ANEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJICATHHOM KOJIeOATEThHOM KOHTYDE.



[IpencraBienue o 3aTyxaroumx KojeOaHusAX. BrIHyX/IeHHbIE MEXaHHUUECKUE
koseOanus. Pezonanc. BoiHyKAeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennpiii TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HaoGmronenne 3atyxaromux KojJeOaHuH.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUH.

Habnronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcnuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocieoOBaTEIbBHOM COEAMHEHWU PE3UCTOPA, KAaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUiMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYyYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHHuYecKue YCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieys.

Jlemoncmpayuu



OObpazoBaHue 1 pacIpoOCTpaHEHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

Habnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uatepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonuHEnHOE pacpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBIM HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKAa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LBerT.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DOKycHOe
paccTOsIHME W ONTHYEcKash cujla TOHKOM JuH3bl. llocTpoeHue wm3o00pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBeJIUYEHUE,
JlaBaeMo¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenmuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHLIMOHHON
KApTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB NIpM  [AaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIIMOHHYIO PEHIETKY.

ITonmsapu3zanus csera.

TexHuueckue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PEIIETKA, OSIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKorna, TeJIeCKona.



Hab6mronenune naTepdepeniinm cBera.

Habmonenue nudpakiuu cBeTa.

HaGnronenue nucnepcuu cBera.

[TomydeHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Tomydenune criekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.
Habmonenue nomisipusanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul
H3mepenue nmokasarens MpeJoMIICHHS CTEKIIa.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTHU
CBETa B BAKyyMe€, IIPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpaIIECHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprUn (HOTOHA C €70 YACTOTOM. JHEPTHUS
Y UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OunmrTeitHa s Gotoddpdexra. «KpacHas rpanuiiay
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHUEe: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctrymarel bopa. M3nyuenune wu moriouieHue
(GOTOHOB TpU TEpexoAe aroMa C OAHOIO YPOBHS SHEPTrUU Ha Apyrou. Buiel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.



BousnoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYX/JICHHOE U3IIyUYCHHE.

TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnrogenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HaOmronenue muHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTtonbl HAOMIOICHHS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE TPUMEHEHUE: JTO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3NPYIOIINX YACTHUL.

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.
Bun 3Bé&3mHoro nHeba. Co3Be3ausi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.
ConHeyHast cucTeMa.



Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE3bl TJIaBHOM NOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacuiupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE H3TydeHHE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

Habnronenus: HeBOOpYKEHHBIM TIJ1a30M C UCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENENICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3ausA CEeBEPHOro MOJyIIapys U IPKUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro Ilyru.

O6o0maromniee MOBTOPEHUE

Pony ¢usuku u acTpoOHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeabHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nYecKoil KapTUHBI MHPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBIsSIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DaKT, rurmore3a, (uznyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NMPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUTYp B 00bEMa Tell.



buonoeus: snextpuueckue SBICHUS B JKHBOW MpUPOJE, KoyieOaTeIbHBIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paanaly Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJI, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULINYECKOM PEIIETKHU, CHEKTPaJbHBIN
aHaJIu3.

l'eoepagusa: MarHUTHBIC TIONIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaad, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHAs II€Yb, pajap, PaauONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTpEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIIECTBa, PaCIIUPEHHE >KHU3HEHHOTO
OIBITA U OIBITA AEATEIBHOCTU B IPOLIECCE peald3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJILHON JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULMN 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMaHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'PAXITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aMMOJIEUCTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM Y BOJIOHTEPCKOMN ACATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSACh HA MOPAJIBHO-HPABCTBEHHBIC HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4)3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



S)Tpya10BOro BOCIMTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6)3K0JI0rN4eCKOr0 BOCIIUTAHMS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NESITEIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIISTh MO3HABATEIIbHYIO NESITEIIbHOCTh B 00JACcTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuupsATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTb KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduiekcuM  KakK  OCO3HAHHUS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apTryMEHThl APYrUX IMpU aHalIu3e pe3yJbTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPAOE TEINO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, 1uddysus, OpOyHOBCKOE IBMKEHHE, CTPOEHHUE KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIWYUHBI:
KOOpAWHATa, MyTh, MEpPEMElIeHHue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyUYECHHBIE TEIUUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
MpU  OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKON PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUUECKOro 3apsija, 3akoH KyloHa, mpu 3TOM pas3idyaTh CIOBECHYIO



(GOpMyYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU STOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yJIbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOIO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JIsI €€ pEeIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIYYE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTMUYECKU HENPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHI C OMOpOM Ha HM3YyYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJB30BaTh  TMPU  pPEIICHWH  y4eOHBIX  3ajJad  COBPEMECHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKU, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIErO0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PpaldOTy TPYIBI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIlIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTb  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3HUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W EIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIWYUHY C JAPYTHEMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHIYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amnepa u cuibl JIopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(POPMAIIUH, TTOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOTy4aeMyH0 HH()OPMAIIHIO;

OOBSCHATh TPHWHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHUS WX OS30MaCHOTO MCIOJIb30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYyIIC C BBIIOJHCHHEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIE (LM (POBbHIE)

Ne i/m KoHTpoJbHbIe
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI
Pa3znen 1.OU3UKA U METO/Jbl HAYUYHOI'O ITIO3HAHUA
bubnuoreka [{OK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41b72
Hroro no pasneny 2
Paznen 2.MEXAHUKA
bubnuoreka [{OK
21 Kuiemariia > https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
2.3 3aKOHbBI COXpaHEHUsI B MEXAHUKE 6 1 https://m.edsoo.ru/7fA1bf72
Hroro mo pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Paznen 4.9JIEKTPOAUHAMUKA

bu6nmmoreka [IOK
4.1 1
HEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B 12 bubnmnoreka HOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
IToBTOpEHuE 3a Kypc 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeEM dyeKkTpoHHbIE (LM (pPOBbHIE)
Ne ni/mm KoHnTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
Paznen 1.2JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 bubmmoreka [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbBI
MexaHU4YecKue U 3JIEKTPOMarHUTHHIC bubmmoreka [JOK
2.1 9
KoJIeOaHus https://m.edsoo.ru/7f41c97c
MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE bubnnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmorexa LIOK
23 Onrika 10 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3zaen 3.0CHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
OCHOBBI crielIMaIbHON TEOPUHU bubmuoreka [IOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 https://m.edsoo.ru/7f41c97¢
bubmmorekxa [IOK
4.2 4
Crpoetine atoma https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Utoro no pazgeny

15

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

Pa3nesa S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 7 ﬁ::;i?;;fg;gg};fﬂcg?c
Hroro no pasneny 7
Pa3nen 6.0BOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ﬁgg?;&?:g;gﬁﬁfﬂcg?c
Hroro no pasneny 4
[ToBTOpEeHUe 3a Kypc 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposbHubie
n/n Bceero U3YYeHUS oOpa3oBaTejibHbIE
padoThI
pecypchl
1 ®usuka — Hayka o npupoae. Hayunsie 05.09.24 bubnnorexa [JOK
METO/IBI TO3HAHUS OKPYIKAIOIETO MUPa o https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopMupoBaHun
2 COBPEMEHHOM i)a YHOU K(z I;HH}I; MHpa, B 06.09.24 bubmorexa [IOK
P . P P o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh
3 MeXaHH4eCKoro ABMKeHus. IlepeMenienne 12.09.24 Bubmorexa HOK
P ’ o https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
bubmmoteka IIOK
4 PaBHOMEpHOE MPAMOIIMHENHOE JBHKEHUE 13.09.24
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 19.09.94 bubmmnoreka HOK
JIBYDKEHUE e https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHne. Y CKopeHue 20.09.24 bubnnorexa [JOK
CBOOOIHOTO TIAICHUS A https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe neuxenue. [[Buxenue 26.09.24 bubmuoreka [JOK
MaTepUaJIbHOU TOYKHU I10 OKPYKHOCTH o https://m.edsoo.ru/ffOc3ada
[TpuHIMTT OTHOCUTENBLHOCTH [ amues.
8 HNuepnmansable cucTeMsbl oTcuera. [lepBrrit 27.09.24 bubmorexa LIOK
P P HeP o https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. I1 CyIepno3
9 tena. Cuna. [Ipuanmn cynepno3unun 03.10.24 bubnmnorexa [JOK

cuit. Bropoii 3akon HetotoHa st

https://m.edsoo.ru/ff0c3be8
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MaTEepUAIbHON TOYKHU

Tpetuii 3akon HeroTOHA 1719 MaTepUaIbHbIX

bu6nmoreka [IOK

10 04.10.24
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOTO TsAroreHus. Cuia 10.10.24 bubmmoreka [JOK
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh o https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 11.10.24
yipy 4 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapounment rperns. Cuna
13 COIIPOTUBJICHUS IPHU IBHKECHUU TEJIa B 17.10.24 Bubmiorexa HOK
P P o https://m.edsoo.ru/ffoc3f76
KUJKOCTU WM ra3e
[ToctymarenbHOE W BpamaTeabHOE TBUKCHUE
14 a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBI. 18.10.24 bubmmoreka [JOK
Ine4o cuibl. YCIoBHs paBHOBECHUS TBEPIOTO o https://m.edsoo.ru/ff0c41a6
Tena
NMnynec MaTepuabHOM TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUeK. IMIynbc cuibl. 3aKOH 94.10.94 bubmuoteka [IOK
COXpaHEHHUS UMITYJIbCca. PeakThBHOE o https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetndeckas
16 SHEPrUsi MaTepuasbHON Touku. Teopema 00 25.10.24 bubmiorexa LHOK
P P O, 1e0p o https:/m.edsoo.ru/ffoc4502
W3MEHECHUY KHHETUYECKOW YHEPTUU
[MotenumansHas sueprus. [lorennuanbHas
17 SHEprus ynpyro aehopMHUPOBAHHOMN 07.11.24 bubmmnoreka [JOK
npy>kuHbl. lloTeHnManbHas SHeprus Tena o https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
[ToTeHnManbHbBIE U HEMOTEHIIUATBHBIE CHUITBI. Bu6 OK
nOIMoTeKa
18 CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHIT C 08.11.24 1

H3MEHEHHEM MEXaHHMYECKOM OHEPIrun

https://m.edsoo.ru/ff0c478c
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CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYeCKOH OHEPIrun

Pemenue 3amgau o reme «M3ydenue

19 JBYDKEHUS Teja, OpOLIEHHOTO 14.11.24
TOPU30HTAIIEHO»
KonTponbhas pabota no teme «Knunematuka. BuG OK
e
20 Junamuka. 3aKOHBI COXpaHEHUS B 15.11.24 uosmorexa 11
https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-
. bubnuorexa [IOK
21 KHUHETUYECKON Teopuu. bpoyHOBCKOE 21.11.24
https://m.edsoo.ru/ffOc4dc?
neuxenue. duddysus
Xapakrep JBUKEHUS U B3aUMOJICHCTBUS
22 4acTull BeniecTBa. Mojenu cTpoeHus ra3os, 22.11.24
JKUJKOCTEN U TBEPABIX Tell
Macca monekyn. KonuuecTBo BemecTsa.
23 4 - 28.11.24
ITocrosannas ABoraapo
TermoBoe paBHOBecue. Temneparypa u e€
24 P patyp 29.11.24
n3mepenue. lllkana remneparyp Llenbcus
o5 Wneanpnsriii raz3 B MKT. OcHOBHOE 05.12.24 bubmmoteka IIOK
ypaBHenne MKT o https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHein
. bubmuoreka [{OK
26 KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYII. 06.12.24
. https://m.edsoo.ru/ffOc511e
VYpasuenue MenpgeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 12.12.24
Pemenue 3agau no reme «M3mepenue
28 A P 13.12.24
YAEIbHOU TEMJI0EMKOCTH
N3omnporiecchl B uaeaaIbHOM ra3e u ux
29 pon i 191294 bubmuoreka [{OK

rpagudyecKoe mpeICTaBICHNUE

https://m.edsoo.ru/ff0c570e
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BryTpeHHss 3HEprus TEpMOJAMHAMAYECKON
CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS.

bubnunoreka LIOK

30 20.12.24
KonuyecTBo TemmoTs! u pabota. BHyTpeHHSs s https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTO UJCAIIBHOTO Ta3a

31 Bune! teronepenaun 26.12.24 ﬁggﬁ;&fg;gﬁ}?mc&%
VY nenpHas TENI0EMKOCTh BELIECTBA.

32 KonnuecTBo TEMI0THI MpH TEIIONEpeaye. 27.12.24 bubmorexa HOK
Amabarisiii mponece https://m.edsoo.ru/ff0c5c36

33 IlepBrIil 3aKOH TEPMOAMHAMHUKH U €TI0 09.01.25 bubanorexa [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc

34 HeoOpaTtuMocTh MpoIeccoB B MpUPOJIE. 10.01.95 bubmuoreka [{OK
BTopoii 3ak0H TepMOIUHAMUKHI https://m.edso0.ru/ff0c6230

35 [Tpuniun gevicteust u KI1/ TermoBoit 16.01.95 bubnunoreka LIOK
MaIlUHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapnuo u ero KII1/] 17.01.25

37 DKoJornyeckre npoodaeMbl TEII0OHEPTeTHKU 23.01.25

38 O6o06maromuii ypok «MonexysipHast 94.0175 bubmuoreka [IOK
¢uzrka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme BuGmiorexa LIOK

39 «Monexynsipaas ¢puznka. OCHOBBI 30.01.25 httos://m.eds0o.r/ff0c6a50
TEPMOJTMHAMUKID)

40 [TapooGpazoBaHue U KOHJIEHCAIUS. 31.00.95 bu6muoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6

41 AOcooTHAs ¥ OTHOCHUTEIIbHAS BIIAYKHOCTH 06.02.95 but6mmorekxa [IOK
BO3Ayxa. HachlleHHbIH nmap https://m.edsoo.ru/ff0c64d8

42 TBépnoe teno. Kpucramnnueckue u 07.02.25 bubmuorexa [IOK

aMmopdHbIe TeIa. AHU30TPOITHS CBOMCTB

https://m.edsoo.ru/ff0c65f0
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KpucTauioB. Kuakue KpucTauibl.
CoBpeMeHHbIE MaTepUalIbl

43 [LnaBnenue u kpucramuM3anus. Y 1eabHast 13.02.95 bubnmnoreka HOK
Terutora 1iasienus. Cyonumanms R https://m.edso0.ru/ff0c6708
bu6nmoreka [IOK
44 YpaBHEeHHE TEIJIOBOTO OaaHca 14.02.25
P https://m.eds00.ru/ff0c6820
45 DJIeKTpHU3alus Tel. DINEKTPUUECKUN 3apsil. 90.02.25 bubnnoreka [JOK
JIBa BHJa AIIEKTPUUECKUX 3apsi 0B A https://m.edsoo.ru/ffOcébcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I)DJ'I MIPOBOJHUKH SaESH COXpaHEHUs 21.02.25 Bubmzorexa IOK
yip ’ P o https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsia
47 Bzaumopeiictue 3apsiioB. 3akoH Kyrona. 27.02.95 bubmmoreka [JOK
To4eUHBIN SIEKTPUUECKHUIA 3aps/l o https://m.edsoo.ru/ffOc6ces
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
48 TIpuHOUI CYyIEepIIO3UIINNT YIIEKTPUUECKUX 28.02.25 Bubmiorexa IIOK
P yHep . P o https://m.edsoo.ru/ffOc6df2
noJiel. JInauu HanpsHKEHHOCTH
49 Pabora cuit anekTpocTaTUYecKoro mods. 05.03.25 bubnmnoreka HOK
[Toreniua. Pa3HOCTH MOTEHIMAIIOB o https://m.eds00.ru/ff0c6f00
[TpOBOTHUKY U TUIJICKTPUKH B
50 3J'IpeKT OCTaTHYECKOM HOIj'Ie 06.03.25 bubmorexa HOK
P ) o https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MIpOHUIIAEMOCTh
i bubnuotexa [JOK
51 Onektpoémkoctb. KoHnmencaro 12.03.25
P A P https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTH MIJIOCKOT0 KOHJEHCATOPA. 13.03.95 bubnuoteka [JOK
DHeprus 3apsHKEHHOTO KOHIEHCATOpa o https://m.edso0.ru/ff0c72c0
Pemenue 3a1au mo teme "DIEeKTPOEMKOCTh
53 o P 19.03.25
KOHJIEHCATOpa
54 [IpuHLMI [EeHCTBUS U IPUMEHEHHE 20.03.25
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KOH/IEHCATOPOB, KOIMUPOBAIBHOTO anmnapara,
CTpyHHOTO MpUHTEpa. DIEKTpOoCcTaTUYeCKas
3amuTa. 3a3eMICHHE IEKTPOIpruOopoB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosunslii Tok. Cuiia

55 02.04.25
toka. Hanpsixenue. ConpotuBienue. 3akoH
Owma 17151 yyacTka 1enu
56 ITocnenoBarenbHOE, MapajuieIbHOE, 03.04.25 bu6nmorexa LIOK
CMEIIaHHOE COEAUHEHNE POBOIHHUKOB. o https://m.edsoo.ru/ff0c74f0
57 PaboTa 1 MOIIIHOCTB AJIEKTPHUIECKOTO TOKA. 09.04.25 bubnunoreka LIOK
3akon Jlxoyus-JIenna o https://m.edsoo.ru/ff0c7838
58 3axon Oma a1 MOJTHOM (3aMKHYTOM ) 10.04.95 bubmmoreka [JOK
aJIeKTpUYecKoi 1enu. KopoTkoe 3aMmbIKaHKE. o https://m.edsoo.ru/ffOc7ae0
DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJuI0B. 3aBUCUMOCTb CONTPOTUBIICHUSI
59 16.04.25
METaJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb
DneKTpuueckuil Tok B Bakyyme. CBoiicTBa
60 P Y 17.04.25
AJIIEKTPOHHBIX MTYyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U
. bubmuoreka [IOK
61 puMecHas mposoaumocTs. CBolicTBa p—N- 23.04.25
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBoJHIKOBBIE TPHOOPHI
DIIEKTPUYECKUI TOK B paCTBOpax H
62 pacIuiaBax dJIE€KTPOJIUTOB. 24.04.95 bubmuoreka [JOK
DNEKTPOIUTHYECKAST JUCCOLIHAITHSI. o https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DIIeKTPUUYECKHI TOK B Ta3ax. b
63 P 30.04.25 nommorexa [JOK

CaMOCTOSTEIBHBIN U HECAMOCTOSATEIHLHBIN

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

paspsaa. Monnus. [1nasma

DnekTpuueckue mprudopbl U yCTPOICTBA U UX

bu6nmoreka [IOK
4 I 1 07.05.25
6 npakTuueckoe npumenenue. [Ipasuna https://m.edsoo.ru/FOc86fC
TEXHHUKHU 0€3011acCHOCTH
65 Pemenwne 3agay mo teme 1 08.05.25 bubnunoreka LIOK
«DJIEKTPOAMHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTposnpHas padboTa mo Teme
66 «2nektpocraruka. [TocTosHHbBIN 1 14.05.95 bubmmoreka [JOK
SJIEKTPUYECKUM TOK. TOKU B pa3IuyHbIX o https://m.edsoo.ru/ffOc8a8a
cpenax»
67 O0600manmui ypoK 1Mo TeMe 1 15.05.95 bubmmoreka [JOK
"JnexTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
bubnuoreka [{OK
68 0600 i 10 1 21.05.25
OOIIATOMIH YPOI TI0 TeMam 18 xacea https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTposbHbie p
n/n Bceero U3YyYeHUS o0pa3oBaTe/ibHbIE
padoThI
pecypcbl
IlocTosiHHBIC MarHUTHI U UX
1 B3aumoieiictBue. MaruutHoe mnose. Bektop 05.09.24 bubmuoreka [JOK
MAarHUTHOM MHAYKIMH. JINHUM MarHUTHOM T https://m.edsoo.ru/ff0c9778
WHIYKIAA
MarauTHO€ 1o0Jie MPOBOHUKA C TOKOM. BuG 1OK
nOInoTeKa
2 OmnsiT Dpctena. B3auMoaeiicTeue 06.09.24
peten a https://m.edsoo.ru/ff0c98fe
MPOBOJIHUKOB C TOKOM
bu6mmoreka [IOK
3 Pemenne 3agau mo Teme "MaraHuTHOE moie'. 12.09.24.
A https://m.edsoo.ru/ff0c98fe
4 JlelicTBME MarHUTHOTO IOJIS1 HA IPOBOJHUK C 93.09.24 bubnuotexa [JOK
TokoM. Cuita Amnepa. o https://m.edsoo.ru/ff0c9acO
JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 NBIDKYIYIOCS 3apsDKEHHVIO yacTury. Cuia 19.09.24 Brbmmozexa [IOK
Yy P Y Y o https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunbl JlopeHiia
DOnexkTpoMarauTHas HHAYKIus. [ToTok
BeKTOpa MarHUTHOM mHIyKIuu. DJ1C
6 P She A g 20.09.24
WHIYKIIUHA. 3aKOH AJIEKTPOMArHUTHOM
nHaykunn @apanes
7 JlaGopatopHnas pabora «lccnenoBanue 26.09.24 bubnuorexa [IOK
SIBJIEHUSI DJICKTPOMArHUTHOM WHTYKITUWY A https://m.edsoo.ru/ff0cal50
WHOyKTUBHOCTb. SIBI€HHE CAMOUHIYKIIUH.
8 ny JYKIT 27.09.24 bu6mmorexa [IOK

S/1C camOoMHIyKIIMU. DHEPTUsl MATHUTHOTO

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I1OJIA KaTyIIKH C TOKOM. SHGKTpOMaFHI/ITHoe
I10JIC

TexHuueckue ycTpoucTBa U UX NIPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMAarHuThl,

9 03.10.24
AJIEKTPOIBUTATENb, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
10 O6o0maromuii ypok « MarHuTHOE TOJIE. 04.10.24 bubnnoreka [HOK
DIEKTPOMATrHUTHAS HHY KIS o https://m.edsoo.ru/ffOcab82
1 KonTponbnas pabota no teme «MaruutHoe 10.10.94 bubnuorexa [JOK
rosie. DJIEKTPOMarHuTHasE UHIY KLU o https://m.edsoo.ru/ffOcad58
CB00O/IHBIE MEXaHUYECKHE KOJIEOaHusI.
12 I"apmonmnueckue xonebanus. Y paBHEeHUE 11.10.94 bubnnorexa [HOK
rapMOHHYECKHX KojiebaHui. [IpeBpamenue o https://m.edsoo.ru/ffOcaf06
SHEPTUHU
Pemenue 3anay no teme "["apmoHnueckue
13 ) 17.10.24
KoseOaHus".
Koneb6arenbHblil koHTYp. CBOOOAHBIE
ANEKTPOMArHUTHBIEC KOJeOaHus B UACATbHOM
14 KOJIEOATEILHOM KOHTYPE. AHAJIOTHS MEXT 18.10.24 Bubmzorexa LIOK
ype. Y o https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMH U JIEKTPOMArHUTHBIMU
KOJICOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHEpPI'UU B UJICATBHOM KOJeOaTeIbHOM 24.10.24 bubmorexa [JOK
o https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBienne o 3aTyXalONNX KOJIeOaHUIX.
BrinykIeHHBIE MEXaHUYECKUE KOCOaHMUS. b K
16 YKI 55.10.24 nomoreka [{O

Pe3onanc. BBIHy)K)ICHHLIe
QJICKTPOMArHUTHBIC KoJieOaHUs

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO

bubmuoreka [JOK

17 y 07.11.24
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOchd34
3HAYEHHUE CUJIBI TOKA M HAIMPSHKEHUS
Tpancdopmarop. IIpon3BoacTBo, nmepegada u
18 pancopmarop. Ip e pea 08.11.24
MoTpedIIeHNE NIEKTPUICCKON YHEPTHH
YCTpOHCTBO U MPaKTHYECKOE MPUMEHEHUE
19 JJICKTPUYECKOT0 3BOHKA, IeHepaTopa 14.11.24 bubmorexa LOK
p > patop o https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOTO TOKa, JIMHHIA JICKTpornepeaq
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 anekTpo3Hepruu. Kynbrypa ucnosib3oBaHus 15.11.24
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuuyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Cxkopoctsb 1.11.24 bubnuorexa [JOK
pacpoCTpaHeHUs U JUIMHA BOJIHBI. o https://m.edsoo.ru/ffOccas4
[Tonepeunblie ¥ MPOIOIBLHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. 99 11.24 bubnuoreka [JOK
Boicora Tona. TemOp 3Byka o https://m.edsoo.ru/ff0cccOc
93 DNeKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U 28.11.94 bubnmnorexa [JOK
ckopocTs. I1Ikana 3IeKTPOMarHUTHBIX BOJIH o https://m.edsoo.ru/ff0ccfe0
[TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
24 PR pa A 29.11.24
Pa3Butne cpencts cBs3u. Pannonokarus
bu6mmorexa [IOK
25 KonTponbnas pabota «KoneGanust 1 BOTHBDY 05.12.24
p p https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOE pacpocTpaHeHHE CBETa B
26 oIHOpOoAHOU cpeje. ToueuHbIii HCTOYHUK 06.12.24 Brbmrotexa [IOK
P peze. o https://m.edso0.ru/ff0cd350
ceera. JIyd cBera
27 OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS 12.12.24 bubnnorexka [JOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

ceera. [TocTtpoenue n300pakeHuii B TNIOCKOM
3epkaie

https://m.edsoo.ru/ffOcd4e0

IIpenomienue ceera. IlonHoe BHyTpeHHEe

bu6mmoreka [IOK
28 oTtpaxkenue. [IpenenbHbIi yro moJIHoro 13.12.24
P pel Y https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 JlabGopaTtopHas paborta «3mepenue 19.19.94 bubnnoreka [HOK
HoKa3aTess IPEJTOMIIEHHs CTEKIIa o https://m.edsoo.ru/ffocd67a
Jlunzsl. [TocTpoenue n300pakeHuil B THH3E. Eu6 1IOK
nOJIMOTEeKA
30 ®dopmyiia TOHKOH JIMH3bI. Y BEIMUCHUE 20.12.24
Py https://m.edsoo.ru/ffOcdd1e
JIMH3BI
Pemenue 3amau mo reme «CBoiicTBa
31 . 26.12.24
M300paKEHUH B JIMH3AX)
ucnepcust ceera. CIOXKHBIA COCTaB OEIIOro
32 Hucnep 27.12.24
ceera. LIBer.
33 Wntepdepennus cera. Audpakius cera. 09.01.25 bubnnorexka [JOK
JudpakioHHas pemeTka o https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. 10.01.95 bubnnoreka [JOK
[Monspusanus ceera R https://m.edsoo.ru/ff0cf02e
OnTryeckue MpruOOPHI U yCTPOMCTBA U
35 PHBOPEL 1 YETP 16.01.25
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHMIIBI TPUMEHUMOCTH KJIACCHYECKOU
36 Mmexanuku. ITocTynaTel criennuaabHOM TEOpHU 17.01.25 BrbmuoTeka HOK
) 4 P o https://m.edso0.ru/ff0cf862
OTHOCUTEIILHOCTH
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 23.01.95 bubnuorexa [JOK
3aMeUIeHHE BPEMEHHN M COKPAIIECHUE JJTHHEI R https://m.edsoo.ru/ff0cfa4?
DHEprusi U UMITYJIbC PEISITUBUCTCKOM Eub OK
. uOIMoTeKA
38 gacTuIlbl. CBSI3b Macchl ¢ YJHEPTUEH U 24.01.25 1

UMITYJIbCOM. DHEPrusi MOKOs

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

39 Kontponsnas padora «OnTrka. OCHOBBI 30.01.25 bubmumorexa [IOK
CIIEIMAIbHON TEOPUH OTHOCUTEIBLHOCTH» https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. opmyina [Inanka. Dueprus u 31.01.95 bubnuoreka [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6

41 OTtkpsiTHE U HccaenoBanue pororddekra. 06.02.95 bubmmoreka [JOK
Onbitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
BaVKOHI,I (})OTOB(i)(l)eKTa. YpaBHeHUE BuGmorexa LIOK

42 ?piiﬁiii?oﬁg(g)(;re[zig@ema. «Kpacras 07.02.25 https://m.edsoo.ru/ff0d015e

43 Hasnenue ceera. Onwitsl [1. H. JleGenena. 13.02.95 bubnnoreka [JOK
XUMH4ecKoe JeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpoiCcTBa U MPaAKTUYECKOE

44 npuMeHeHue: GorolrieMeHT, poToaaTuuK, 14.02.25
CoJIHEUHasi OaTapesi, CBETOIUO]]

45 Pemenue 3agad nmo reme « 3J€MEHTHI 90.02.95 bu6mmoreka [IOK
KBaHTOBOU ONTHUKW https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. OMBITEI BuGmrorexa LOK

© | pocmimn e e

47 [Toctynatel bopa 27.02.25 ngﬁ;fg;gﬁ};odoafa
N3mydenue u mor. HU TOHOB ITPU

48 nepeyx:ﬂe ZTOM;) cnzzlllf{eoroeyiz;{sfoaHegmn 28.02.25 bubmorexa HOK
T T ——. https://m.edsoo.ru/ff0dOafa
BousiHOoBBIE CBOMCTBa yacTull. BosHbl ne

49 Bpoiins. KopmyckynsspHO-BOITHOBO#M 05.03.95 bubnmnoreka [JOK

nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE
U3Iy4YEeHHE

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cf6f0
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50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpesnenenuto cocraBa
PaZAMOAaKTUBHOTO U3TYUYEHUS

06.03.25

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

o1

CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHUsI.
Busgane PAAOAKTUBHOCTH HA JKUBBIC
OpraHU3MBbl

12.03.25

52

53

54

55

56

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIbI.
Anbda-pacnag. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacmay. ["amma-
U3JIy4YeHue

OHeprus cBA3M HyKJIOHOB B sifipe. SlnepHble
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTHUBBI, IKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM YHEPTETUKH

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTo/pl HaOmo1eH s U
pPErucTpanyy dJIEMEHTApHBIX YaCTHL.
Kpyrusiii cron «DyH1aMeHTaabHbIE
B3auMoiecTBusA. EqHCTBO Qusznueckoii
KapTHUHBI MUPa»

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue
3BE3/1bl, IUNIAHETHI, UX BUIUMOE JBUKEHUE.

CosHeyHas cucTeMa

Comnnaue. ConHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHLA U 3BE3]T

13.03.25

19.03.25

20.03.25

02.04.25

03.04.25

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

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

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

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU.
3BE3/1bI INIABHOM MOCIE10BATEILHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEICTABICHUSI O IPOUCXOKIEHUH U

09.04.25



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

sposrrornu CoJtHIa U 3BE3]

58

59

60

Muneunsiit [1yTe — Hama ["anakTuka.
[Tonoxxenue u nBuxenue CosHLa B
lNanaktuke. ['anaktuku. YEpHbIE ABIPHI B
sJipax rajJakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe u3inydeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

10.04.25

16.04.25

17.04.25

61

62

63

64

Pemenue 3anay «1€MEHTHI aCTPOHOMUU U
acTpOPUUKI

O6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITTATBLHON M dTUYECKOMN
cdepax IeaTeTbHOCTH YeTIOBeKa

O6o6matomuit ypok. Poib u Mmecto pusmku
Y aCTPOHOMHUH B COBPEMEHHOW HAYYHOM
KapTHHE MHpa

O6o0maromuii ypok. Ponb dpuzudeckoit
TeOopuH B HOPMUPOBAHHH TTPEICTABICHHIA O
(bu3nveckoil KapTUHE MUpa

23.04.25

24.04.25

30.04.25

07.05.25

65

O6o0maromuii ypok. Mecto ¢pu3ndeckoit
KapTUHBI MUpPa B 00ILIEM STy COBPEMEHHBIX
€CTECTBEHHO- HAYYHBIX MPEICTABICHUH O
pupojIe

08.05.25

66

67

O6o0maromuii ypok. MarHuTHoe moJe.
BHGKTPOMaFHI/ITHaSI UHAYKOUA

O6o6matomuii ypok. Onrtuka. OCHOBBI

14.05.25

15.05.25




CHGI.[PIEUIBHOfI TCOpHUU OTHOCUTCIIbHOCTU

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

O6o06maromuii ypok. KBanrosas ¢usuka.
DeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU

68

21.05.25

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 xirace/ Maxumes I'.4., [Terpoa M.A., Ctenanos C.B. u apyrue,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBeiienne

» ®usuka, 11 knacc/ Msaxkumies I'.51., [TerpoBa M.A., YroasuukoBO.C. u
npyrue, OOIIeCTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTHIO «IPODAY;

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

1. ®usuka. 10 xnacc. ba3zoBelil u yrinyOn€éHHbINH ypoBHU. MeTonuueckoe
nmocobue ¢ yKa3aHUsIMHU K PEIICHHUIO 3a7a4 MOBBIIMICHHOW TpyaHocTH / JI. D.
I'ennenmreiin, A. A. bynarosa, A. B. Komikuna, 1. H. KopHuiibes.

2. ®usuka. 11 xnacc. ba3oBelit u yrimyOnéansiii ypoBau. MeToaudeckoe
ocoOue C yKa3aHUsIMH K PEIICHUIO 3a]1a4 MOBBIIIEHHOUW TpyaHocTH / JI. .
I'ennenmireiin, A. A. bynarosa, A. B. Komkuna, 1. H. Kopauiibes.

3. MockoBkuHa E. I'., Bonmkos B. A. ®usuka. 10-11 kmaccel. COopHUK 3aaad.
dIroc.

4. A Il. PeimkeBru. dusmka. 3amaunnk: 10-11 ximaccer

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HUHTEPHET
http://school-collection.edu.ru
https://resh.edu.ru/

https://infourok.ru

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

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