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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MHporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 knaccoB mpu
oOydyeHHH X Qu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYUTHIBAET HEOOXOJUMOCTh pealu3aluyd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHM TMpeameTamu. B  Heit
OTIPEJICIISIIOTCS. OCHOBHBIC 1ENH M3Yy4eHHs] (PU3UKUM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTarnpeIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

o [IJTAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (U3UKK Ha 0a30BOM YpOBHE, B

TOM YHKCJIE TPEeIMETHBIE Pe3yIbTaThl [0 ToJaM 00y4eHHUS;

e cofiepkaHue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. llIkonpHBIN Kype PU3HKHA — CHCTEMOOOPa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PHU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmdeckoir reorpaduert u acTtpoHommeil. lcronb3oBaHWE U AKTHBHOE
npuMeHeHrue  (U3MYEeCKUX 3HAHUW  ONpEeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIYyYEHUsS HOBBIX MAaTEpUANIOB C 3aJaHHBIMH CBOMCTBAMHU WM JPYTHUX.
W3ydyeHue (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydarmuxcs, B (HOpPMHPOBAHUE YMEHHH NPUMEHSTH
HAyYHBIN METO/]I TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX UCCIICTOBAHMIA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOEHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBIAETCS JOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIOYAECT KaK
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (DM3HKH.

Hoes ecenepanuszayuu. B cOOTBETCTBUM ¢ HEW Marepuan Kypca (U3UKHU
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs



dbopMupoBaHue MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUHU, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. BEE peanuzanus TpeAnojaraeT HUCIOIb30BaAHUE
TYMaHUTAPHOTO TMOTEHIHUANa (PU3MUECKON HAyKd, OCMBICICHUE CBSI3M Pa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUUYECKUX MPHUIIOKECHUN
M3y4YEHHBIX TECOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHBI C Pa3BUTUEM TEXHUKU U TEXHOJIOTHM, a TakKe OOCYKIEHUS
npo0JieM palMOHAIBHOTO MPUPOJONOIB30BaHUS U SKOJIOTMYECKOM 0€30MacHOCTH.

Crep:KHEBBIMHM DJIEMEHTaMHM Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISOTCA (U3HUeckue Teopuu ((PopMUpPOBaHUE MPEACTABICHHUHA O
CTPYKTYyp€ MOCTpOeHUsI (pu3nueckol Teopun, posi GyHIaMEHTATbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TNPEJACTABICHUSIX O TMPUPOAE, TpaHHUIAX
NPUMEHUMOCTH TEOPUM, JUIS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHuCTEeMHO-/IeSTEILHOCTHBIN TOAX0 B Kypce (PU3MKK peanu3yeTcs Mpexie
BCEro 3a CU€T OpraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronmxcs.
s  GazoBoro ypoBHS Kypca GU3HMKM — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B MporpamMMe Mo (u3uke OOBEAUHEHBI B OOIIMI CIHUCOK YYEHHYECKUX
NpaKTHYECKUX paldoT. BeineneHne B yka3aHHOM IepedyHe J1abopaTopHBIX PadoT,
OPOBOAMMBIX JJIi KOHTPOJSI U OICHKH, OCYIIECTBISETCA yYaCTHUKAMH
o0pa30oBaTeIbHOTO TIPOIECCa HUCXOJs U3 OCOOCHHOCTEW IJIaHUPOBAHUS W
ocHameHuss kaOmHera ¢usuku. Ilpm »dTomM obecrieunBaeTCs  OBJIAJICHHE
OOy4YaroMMUMHCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

bonpioe BHUMaHUE YIENSETCS PEIICHUI0 PACUYETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3ajlady MPUOPUTETOM SIBISIIOTCS 3a7a4d C SIBHO
3aJlaHHON (PU3UYECKON MOJIEIBIO, TIO3BOJISIONINE MPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KakK W3 OJHOrO pasjielia Kypca, TaK U HUHTETPUPYsS 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
OOBsSICHEHHE TPOTEKaHWS (PU3MUECKHX SIBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOACIU IS CUTyallud TPAKTUKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY oOOecledyeHno ydeOHoro mporecca 0a30BBI ypOBEHb Kypca
(GU3MKH HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
MpeAMETHOro KabuHeTa (U3UKU WM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOMHETa



MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3MKH JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYJIOBaHWE [IJIsi BBIMOJHEHMS YKAa3aHHBIX B
nporpaMme o GU3UKE YYEHUUECKUX MPAKTUUYECKUX Pa0dOT M JEMOHCTPALIMOHHOE
o0opyi0BaHUE.

JleMoHcTpanimoHHOe 0o0opyAoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
MPUHIUIIOM MUHHUMAQJIBHOM JOCTATOUHOCTHU UM  OOECIEYMBACT IOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMM st
HCCIICIOBAHUSI  M3YYaeMBbIX  SIBJICHUH W  MPOLECCOB, OMIUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe o00OpyJoBaHWE ISl YYEHHUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyercsi B BUJe TEMAaTUYECKUX KOMIUICKTOB U OOECTIEUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydawmommxcs. TemMaThyeckue KOMILICKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAHUM AHAJOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTEIIFHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUi.

OCHOBHBIMH 1IEJIIMU U3yUeHUs GU3UKH B 0011IeM 00pa30BaHUU SIBIISFOTCS :

e popMHpOBaHHE HHTEpEca M CTPEMJICHUS OOyJaloImMUXCI K HAyYHOMY
U3YYCHHIO TPUPOJIBI, PAa3BUTHE HMX HWHTE/UICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e PA3BUTHE MPEJCTABICHUN O Hay4YHOM METOJE TMo3HaHWs U (HOPMUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e popMUpOBaHNE HaYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa W3y4YeHUs OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIBHBIX 3aKOHOB (PU3UKHU;

e popMupoBaHre yMEHUH  OOBICHATH SIBJICHHS C  HMCIOJb30BaHUEM
bu3MUeCcKUX 3HAHUM U HaAYYHBIX JOKA3aTEIbCTB;

e popMupOBaHHME MpPENCTABICHUNW O PONMU (DUMKH MO Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHue ITUX 1eNield 00ecTeurnBaeTcs peleHneM CIIeAyIomuX 3a71a4 B

Ipoliecce U3ydeHus Kypca GU3NKA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

e IPUOOPETCHUE CUCTEMBI 3HAHUN 00 OOIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAas MEXaHWKY, MOJEKYISIpHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acCTPOPHU3UKH;

e popMupoBaHHE yMEHHI TNPUMEHATh TEOPETUYECKUE 3HAHUA  JJIS
oOBbsiCHeHHS (PU3WYECKUX SBJICHUH B TPHUPOAEC U Uil TNPUHATHA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOCHHME CIOCOOOB PpEIICHUS pa3JIMYHbIX 3a/lad C SBHO 3aJaHHOU
dusnueckolr Monenblo, 3a1ad, MOAPa3yMEBAIONIUX CaMOCTOSITEIBHOE
co3ianue PuU3MIECcKor MOIEIH, aIeKBaTHOM YCIOBUSM 3aJ1a4H;

e MIOHUMAHWE (PU3NYECKUX OCHOB W TIPHHIUIOB JACHUCTBUS TEXHUYECCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB, MX BIUSHHS HA OKPYKAIOIIYIO

cpeay,



¢ OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO TUIAHUPOBAHHUS M TPOBEICHHS
¢u3nYecKuX IKCIEPUMEHTOB, aHaIN3a M WHTEpIpeTanud UHPOpMaIu,
OTIpe/IeTICHUS TOCTOBEPHOCTH MOJTYYCHHOT'O PE3yIbTaTa;
¢ CO37IaHHME YCIOBHI ISl pa3BUTHS YMEHUW MPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPYECKOMN JAEATEIILHOCTH.

Ha wusyuenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMMe 1o (H3HMKE TMepedeHb JaOopaTOPHBIX W
NpaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUSA

®usuka — Hayka o npupone. HaydHble MeTOIAbl NO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcniepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbl U TeOpUH. ['paHUIBI TPUMEHUMOCTH (PUIUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOJIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe IBIKeHHe. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmHeitHoe  nBmkeHue. [I[BUKEHHME  MaTepUalibHOM  TOYKH  TIO
OKPYKHOCTH C IOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTh. Ilepron u yactora obpamenus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAI0B, LICNIHBIE U PEMEHHBIEC IIEpEIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTePHUCTHK
JBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne naBmwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hamnpagiienre ckopocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii akcnepumenm, 1abopamopHsie pabomol



N3ydyenne HepaBHOMEPHOTO ABHKECHHUS C LIEJbIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NOYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue nBuxeHus Tena, OpOImeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. Ilepsblii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHON TOUKU. TpeTuii 3akoH HproTOHA 1J1s1 MatepraibHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tspkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibkeHus1, kauenus ). Cuia tperus. Cyxoe
TpeHue. Cuiia TpeHUs CKOIBLKEHUSI U cujia TpeHus nokos. KoadduiumeHnt tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTENIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: IOIUIUITHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUn.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOAbEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIUX B NPYXUHE U
pe3HOBOM 00pasIie, OT uXx AehOopMaIiiH.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbc MarepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbsC cuibl M U3MEHEHUE WMITYJIbCA TEJId. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktriBHOE IBHXKEHUE.



Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass sHeprusi MaTepHaJbHOM TOukH. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPIUU.

[ToreHumnanbHas DHEPrus. IToreHuunanbHas DHEPrus YIPYTro
nedhopMupoBaHHON  mpykuHbl.  [loTeHnumanbHas  SHeprus Tena  BONM3HU
ITOBEPXHOCTH 3€MJIH.

[TorennmanbHple ¥ HENOTEHIMAJIbHBIE  CHUIIBL. CBsa3p  paboOTHI
HEMNOTCHUMAJIBHBIX CWI C WU3MEHEHUEM MEXAHUYECKOM HJHEPrMU CUCTEMBI TeEll.
3aKOH COXpAaHEHHSI MEXaHUYECKOU SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexoa MOTEHIMATBEHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYTroro yaapa € MOMOIIBIO JIBYX OJUHAKOBBIX
HUTSHBIX MasATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPruu
TeJla Ha IPUMEpPE PACTSKEHUsI PE3UHOBOTO JKI'YTa.

Paznen 3. MousiekyasipHasi pu3uKa M1 TEPMOAMHAMMKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxkeHue. Huddys3us. Xapakrep IBIWKCHHS U
B3aMMOJICVCTBUSA YacCTHI[ BemlecTBa. MOJEIN CTPOCHUS Ta30B, XUJIKOCTEU U
TBEPJBIX TNl M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pasmepsbl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
[enbcus.

Mopgens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpHH HACaIbHOTO ra3za. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpElIHEM KWHETMYECKOW SHEPruy TEIUJIOBOrO JABMXKEHHS dYacTull raza. l[llkama
temrepatyp KenbBuHa. ['a3oBbie 3akoHbI. YpaBHeHHE MenaeneeBa-Knamneipona.
3akon JlanbToHa. M30mponecchl B MI€ATIbHOM ra3e ¢ MOCTOSHHBIM KOJHUYECTBOM
BemecTBa. ['paduyeckoe MpeacTaBICHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3o0bapa.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JHCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OnbiThl 10 qU(Py3Un KUIKOCTEN U Ta30B.



Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUS.

Mojenb, WILTIOCTPUPYIOLIAs MPUPOAY NABICHHS ra3a HA CTEHKH COCY/IA.

OnbITel, WITIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS HJACAIBHOrO Tasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEpPECHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK]1y MapaMeTPaMU COCTOSIHUS pa3pe:KeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U CrIocOObI €€ u3MeHeHus. KonnuecTBo TermioTel U pabora. BHyTpeHHssI
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOro  rasa. Buuabsl  Temuonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. YJelbHAas TEIJIOEMKOCTh BEIIECTBA.
KosndecTBo TemIOTHI pU TETUIONEPEIAYE.

[TonssiTue 06 amuabatHOM mporecce. I[lepBbIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOro 3aKOHAa TEPMOJAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akon tepmoarHamuku. HeobpatumMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnose3Horo
nevictBus TerioBod MammHbL. [lukn KapHo u ero kosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETNTIOAHEPTETUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CTOpaHUs, OBITOBON XOJOIUIBLHUK, KOHTUIIUOHED.

Jlemoncmpayuu

H3MmeHeHne BHYTpPEHHEW SHEPrUU Tejla MPH COBEPUICHUU pPaOOTHI: BHUIET
npoOku u3 OYTBUIKM TIOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe myTEéM TpeHUs (BUACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnuie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanue u KoHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAs BJIAXXHOCTh BO3Ayxa. HachllleHHBIM map. YaenpHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.



Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTalIM3anus. Y aeibHas TeroTta miasiaeHus. Cyonumanms.

VYpaBHeHME TENI0BOrO OajaHca.

TexHuuyeckre ycCTpOHCTBA M MpPaKTUYECKOE IPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJOPUMETP, TEXHOJIOIMHU MOJIYYEHHUsS] COBPEMEHHBIX MaTEpHalIOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3mepeHre 0THOCUTENHbHOM BIXKHOCTH BO3IyXa.

Paznen 4. JaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYeCKUi 3apsa. JlBa Buaa dIEKTPUUYECKHX
3apsoB. [IpOBOAHUKM, AUAJIEKTPUKU W TOJYNPOBOJHUKU. 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3apsa.

B3aumopericteue 3apsiaoB. 3akoH Kynona. ToueuHbl 3IeKTpUUYECKUAN 3apsi.
Onektpuueckoe rmone. Hampssk€HHOCTh — 3iekTpuyeckoro moss.  [IpuHnmn
CYNEPHO3ULUH ANEKTPUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabora cmnm  osmekrpocratmdeckoro  moisa.  Ilotenmuman.  PasHocThb
noTeHIMaN0B. [IpOBONHMKM U AUDJIEKTPUKU B JIIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpuyeckass IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuueckue yCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTATUUECKasl 3aluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniiapar, CTPYWUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpOoNCTBO M MIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TE.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJNIeKTpOCTaTUYECKAs 3alluTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTHH, PACCTOSIHUS MEXAY HUMU U TUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomsi



N3mepenue aneKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtii 3nekmpudeckuit mok. Toxu é paznuynwix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTka LEnu.

DNEKTPUYECKOE COMPOTUBJIEHUE. Y IECIBHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NApAILIEIBHOE, CMEIIAHHOE COEAMHEHNE MPOBOJHUKOB.

Pabora »snexktpuueckoro Toka. 3akoH Jlkoynsa-Jlenma.  MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOABWKYIIASI CUJIa U BHYTPEHHEE COMPOTHUBJIECHUE HCTOUYHHMKA TOKA.
3axon Oma /1715 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  META/UIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYyYKOB.

[TonynpoBOHUKH. CobGcTBeHHas u MpUMECHasI POBOAUMOCTD
noyyripoBoAHUKOB. CBOMCTBa P-N-niepexoaa. [lomynpoBo HUKOBBIE TPUOOPHI.

DJIEKTpUYECKUM TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DNEKTPOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

DNIeKTpUUeCKUid TOK B Ta3zax. CamMOCTOSITENbHBIA M HECAMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN TUO/, TaTbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUSL.

3aBUCUMOCTh CONPOTUBIIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOIIAM ITOIIEPEYHOr0 CEYEHUs U MaTepHUala.

CmemaHHOE COeIMHEHUE TPOBOJAHUKOB.

[IpssMoe wu3MepeHHe BIEKTPOJABMKYIIEH Ccuibl. KOpoTkoe 3ambIkaHUE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTH AHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 37eKTpOABHKYIIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne smekTpoaunsa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 10 kiacce oCylIECTBISETCS C
yu€TOM COJEp)KATENbHBIX MEXIPEAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nowsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4HOTO
MO3HAHMS: SIBJICHWE, HAYYHBIH (akT, TuUmnoresa, (Qpusmueckas BeIMYWHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SIKCIIEPUMEHT, MOAEIMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHHWH, JHWHEHHas QYHKIHS,
napabona, runepOosna, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI M UX MPOCKIIMHA Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

buonozusn: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddys3us, ocMmoc,
TETNIOOOMEH KHUBBIX OPTaHU3MOB (BUABI TEIUIONEpEavn, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKHE SBIICHUS B )KHUBOU MIPHUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAST Macca, TEIUIOBBIE CBOWCTBAa TBEPIBIX TEIN, KUAKOCTEH H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAsl IUCCOLMALNA,
rajibBaHUKa.

I'eoepagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBUKEHHUI C HCIOJIb30BAaHHUEM MEXAHHU3MOB,
yu€T TpeHHs B TEXHHKE, MOJIIIUITHUKH, HCIIOJIb30BaHNE 3aKOHA COXpPaHCHWUS
UMIIyJbCa B TEXHUKE (pakera, BOJOMET W Jpyrue), ABUraTellb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWUJIBHUK, KOHIUIIMOHEP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJoOB, M
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYeCKas 3allMTa, 3a3eMJICHHE 3JIEKTPOnpuOOpoOB,
KCEPOKC, CTpYHHBI HPUHTED, AJIEKTpOHArpeBaTeIbHbIE npudopHl,
AJIEKTPOOCBETUTENIbHBIE PUOOPHI, TaJIbBaHUKA.

11 KIJACC

Paznen 4. JaekTpoguHaMHuKAa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

[TocTtostHHblE ~ MarHWThl.  B3auMonaendcTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHuTHBIX noJyied. JIMHMKM MarHuTHOM WHAYKIMH. KapTuHa JWMHWA MarHUTHOW
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarautHoe 107€ MPOBOAHHMKA C TOKOM. KapTuHa JHMHUHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IPOBOJHWKA W 3aMKHYTOI'O KOJIBIIEBOIO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpctena. BzaumoaelicTBre MpOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ Moly/ib U HarnpaBiieHHe. JIBuKeHre 3apsyKeHHOW YaCTULIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHa.



SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
WHIAYKIMHU. OJIEKTPOABMXKYINAs CWila WHIAYKIMU. 3aKOH JJIEKTPOMAarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe nsnexkrpuueckoe mosie. ODJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJI€.

ITpasuno Jlenua.

NHaykTuBHOCTE.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABIXKYIIas Cuia
CaMOUHAYKIIUH.

OHeprusi MArHUTHOTO MOJISL KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHMThl, JJIEKTPOMArHUTBI, DJIEKTPOJABUrATENIb, YCKOPUTEIM DJIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS NEYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHnE IIEKTPOMArHuTHOW UHIAYKIIU Y.

[IpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBIXKYIIEH CHIIbI MHAYKIUHA OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHne caMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUSA 3JIEKTPOMArHUTHOW WHTYKIIHH.

Paznen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KOJ1e0anus

Konebarenbnass  cuctema.  CBOOONIHBIE  MEXaHWYECKHE  KoeOaHMUS.
INapmonunyeckue konebanus. [lepuon, wacrtora, amruutyna u ($aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MaTeMaTU4eCKU MasATHUK. YpPaBHEHHE TapMOHHYECKHUX
kosnebanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC KOJIeOAaHWS B
UJCaTbHOM KOJIe0ATETbHOM KOHTYpe. AHAQIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTPOMArHUTHbIMU KojeOanusimu. @Dopmyna Tomcona. 3akOoH COXpaHEHUSs
SHEPI'UM B UJEATBbHOM KOJe0aTEeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUSX. BBIHYKIEHHBIE MEXaHUYECKHE
KoJnebanus. Pezonanc. BeiHYK/IeHHbIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUS.



Ilepemennsiii  TOK. CHUHYCOMIANBbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYJHOE M JCUCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIpPsHKCHMS.

Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
SHEPIUM. DKOJOTMYECKUE PUCKU IIPU IMPOU3BOJCTBE JJIEKTpo3Hepruu. Kymbrypa
WCIIOJIb30BAaHUS AIEKTPOIHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOMCTBA M INPAKTHUYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAAY.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeabHON CcUCTeMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaromux KojaeOaHu.

HccnenoBanne cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUS] OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpum mocnenoBaTENbHOM COEIMHEHWHM PE3UCTOPA, KATYLIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOAa MalbIX KoieOaHM Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

HccnenoBanne NEpeMEHHOIO0 TOKAa B LENH M3  MOCJIEAOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHA BoJiHBL. [lomepeyHble W MOpPOJOJIbHBIE BOJIHBIL.
Nutepdepenmus n qnudpakiims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MpEeNoMIICHHE, Mosipu3anus, audpakuus,
uHTeppepeHuus. CKOpocTh INEKTPOMArHUTHBIX BOJIH.

[IIkama 37€KTPOMarHuTHBIX BOJH. [IpuMeHeHue 31eKTpPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMOBEI paguOCBI3H U TeAeBUACHUS. Pagnonokanuys.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEN Cpeibl.

TexHnueckue ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas IUAarHOCTHMKa B TEXHHKE M MEIWLIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE ONEPEYHBIX U TPOJOIBHBIX BOJIH.



Konebiomeecs Te10 Kak HCTOYHUK 3BYKA.

HaGmronenne otpa)keHust U IpeioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmoneHue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U
4acTOTO# KoJIeOaHUM.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpa)KEHUE,
npesioMJIeHUe, Noaspu3anus, udpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpene. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

OTtpaxkeHnue cBeta. 3akOHBI oTpaxkeHusi cBeta. [locTtpoeHue nzoOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIOTHBIN MMOKa3aTelb
npenomiienusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'O OTPaKEHUS.

Hucniepcus cBeta. ClioxHBIN cocTaB 6enoro ceera. [IBer.

ColOuparomue u paccewBaromue JuH3bl. ToHKas JuH3a. DokycHoe
paccTosiHUEe W ONTHYEeCKas Cujia TOHKOW JMH3BL. IlocTpoeHuwe wn3o0pa)keHuil B
coOMparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBa€MO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpaxinmoHHas peméTka. YcCIoBHE HAOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAaJAE€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS PEeHIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuOOpHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Hab6mronenne natepdepeHimm caera.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue cniekTpa ¢ MOMOIIBIO AUPPAKITHOHHON PEIIETKHU.



HaGmronenue noiasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenune nmokazaresns NpeaoMIIEHUS CTEKIIa.
HccnenoBanrie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETA B BaKyyMe, PUHLIHNI OTHOCUTEIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHNE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka

Tema 1. dnemenmul KBAHM OGO ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.

OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpapHenue DiHmTerHa s Gororddekra. «KpacHas rpaHuiiay
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoCcTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas O6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeHHETo GhoTodd dekra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nyuenume u mnormiomeHue
(GbOTOHOB TpHW Mepexojie aToMa C OJHOTO YPOBHS JHEPrHUM Ha Jpyroil. Bumel
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckyisipHo-BOITHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3IyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
BnusiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHAa U HeWTpoHa. Hykimonnas Mopenb snpa ['eiizenOepra-
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHUe. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SaepHbie cuiibl. JlepexT maccol siapa.

SnepHble peakunu. Jlenenue u cCUHTE3 A1€p.

Anepnswiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE aCIIEKThI SIAEPHON SJHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS U PETUCTPALIMU IEMEHTAPHBIX YACTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hr3ndeckoit KapTUHBI MUpa.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE IPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxkcnepumenm, 1abopamoprbsie pabomol

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, sipKU€ 3BE3/bI, TUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeynas cucteMa.

Connne. ComHeuHass akTUBHOCTb. McTounuk sHepruu CosiHIIA M 3BE3L.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHMOCTE». 3BE31BI TJIABHOM IOCJEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM TMOCJIEA0BATEILHOCTH. BHYTpeHHEe CTpOeHHE
3BE37. COBpeMEHHbIC TMPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE311. DTaIbl )KU3HU 3BE3.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranmaktvku u kBa3zapsl. UEpHBIEC OBIPBI B SApax
raJlaKTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooernus

HaGmonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JJI ONpeesICHUs MOJOXKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mueunoro IlyTtu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukm ©u acTpoHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U 3TUYECKOU cdepax AesTENbHOCTH YEOBEKA, POJIb U MECTO (PU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, POJib PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJACTABICHUN O (U3MYECKOM KapTUHE MHUpPaA, MECTO
bu3MUYecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocyuiecTBIsIETCS C
y4€TOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHd MAaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pEUIEHWE CHUCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKIMU HA OCH KOOPAHMHAT, CI0KEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpU3HAKA TMOA00USI TPEYroJbHUKOB,
ompeieNIeHHE TUIONIAaU TUIOCKUX GUryp U 00bEMa Tel.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUpPOAE, KoJjeOaTelbHbIe
JIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
pagualyy Ha )KUBbIE OPTAaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEJN, MEXaHW3Mbl O00pa30BaHUS KPUCTAJUIMYECKONW PEIIETKH, CIEKTPaIbHBIHI
aHaJun3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKW MArHUTHBIX PV,
doTochEMKA 3eMHOI TOBEPXHOCTH, MTPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonozua: JAHUM DIEKTpPONEpenad, TE€HEpaTop IMEPEMEHHOrO0 TOKa,
AJEKTPOJBUTaTENb, WHIYKUHWOHHAS II€Yb, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIEC PE3YJbTATHI OCBOCHUS yUeOHOro npeaMera «Ou3nKay JTOJIKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaromIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M OMbITA JICITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUHUCKOTO OOIIECTBa;

NPUHATHAE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPaTUUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3alluy;

YMEHUE B3aHMOJIECTBOBATH C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOLIEHNE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K pasnudyHbIiM cepaM MpoPecCHOHATBHON AESITEIBHOCTH, B TOM
YKCJie CBA3AHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIAHBI;



TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTU
(U3UKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILECTBIEHUE JECUCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHHs]  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEJI0BATEIbCKYIO
NEeSTENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

CaMOCTOATENLHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNsATh LEeNU JACSITeNIbHOCTH, 3a7aBaTh MapaMmMeTpbl M KPUTEPUU UX
JOCTHXKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTH U TMPOTHBOPEYUST B  paccMaTpUBAEMBIX
(U3UYIECKUX SIBIICHUSX;

pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTEpHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLIEHUBATh PUCKH TOCIEACTBUH JESITEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ncciaenoBaTe/ibCKue AeiCTBUA !

BJIAJE€Th HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUAMH M METOJaMHU
buznuecKon HAyKu;

BJIAJI€Th HABBIKAMHU Y4€OHO-HCCIIE/IOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEmIeHHs 3a7ad (U3MYECKOTO COJNEpIKaHMs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B MTO3HAHMUS;

BJIAJETh BUJAMH JIESITEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ P CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3UKHU;



BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajaauy,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JUIs JI0Ka3aTesIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MaApaMeTPbl U KPUTEPUH PEILICHUS;

AHAIM3UPOBATH TIOJYYEHHbIE B XOJAE PEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHUYECKYIO 00JacTb
KU3HEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTEePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TOJy4YeHUs MH(poOpManuu (U3HUECKOro COAEep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJu3,
CUCTEMAaTH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U (GOpM
NpEe/ICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OpPMAIINH;

UCIIOJIb30BaTh  CpeACTBA  HMH(POPMAIIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTUU B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIl[MOHHBIX
3aady Cc coOdrofeHueM TpeOOBaHUN JPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpekeHHs, TMPABOBBIX U  ATUYECKUX  HOPM, HOPM
uH(OpPMaIIMOHHON 0€30TacHOCTH;

co3laBaTh TEKCThl (PU3WUYECKOTO COJAEpXKaHUS B PA3IMYHBIX (QopMarax ¢
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeTIEBOM ayJAUTOPUH, BEIOMpPAst ONTHUMAIIbHYIO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE JeiCTBHS:

OCYIIECTBIISITH OOIIEHUE HAa YPOKax (PU3MKHU M BO BHEYPOUHOU JEATEIHHOCTH;

pacrio3HaBaTh NPEANOCHIIKM  KOH(MJIUKTHBIX CHUTyalldd ©  CMSATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYATHLHON
paboThI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUN C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YICHA KOJJIEKTUBA;

IIPUHUMATh LE€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JIOCTUIKEHUIO: COCTABJATH IUIAH JICHCTBHM,
pacrpenensTh pojaud C YY4ETOM MHEHUW YYacCTHUKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOM paboThI;



OLICHMBATh KayeCTBO CBOET0 BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaHAbl B
o0 pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBATh HJIEU C TMO3ULHUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYallUAX, IPOSBIATh TBOPUECTBO U BOOOpaKE€HUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE AelicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
(GU3MKH W aCTPOHOMHH, BBISABJIATH MPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBIIATh IUJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBHITIOJHEHUS TPAKTHYECKON PabOThl ¢ YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPENOYTCHUN;

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTESHUIH;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Opath Ha ce0s
OTBETCTBEHHOCTH 32 PEIIICHHUE;

OIICHMBATh PUOOPETEHHBIHN OIIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTu
(bM3UKH, TOCTOSTHHO TTOBHIIIATH CBOM 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJbTATOB IIEIISIM;

BJIAJ€Th HABBIKAMHU  IIO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpIIACMbIX JICHCTBUA ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBAHMU;

UCITOJIB30BaTh MPUEMBI pedIIeKCUU JIA OICHKHW CUTYaIllH, BEIOOpa BEPHOTO
peleHus;

YMETh OIICHUBAaTh PUCKH W CBOCBPEMCHHO NIPUHUMATH PEIICHUS IO HUX
CHIDKCHUIO;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHAIW3E PE3yIbTaTOB
JeSITEIbHOCTH;

IPUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTRBA,;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TPH aHAIW3e PE3yIbTaTOB
JeSTEIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONTHOKH.

B mpomecce moCTHKEHUS JIMUHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
mo (u3MKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHUS Yy OOYyYarOIIUXCS
COBEPILICHCTBYETCS AMOITMOHATLHBIN UHTEJUICKT, MIPEIT0JIar Ao
c(hOpMUPOBAHHOCTb:



CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHHE, BUCTH HAMpPaBICHUS Pa3BUTHSI COOCTBEHHON SMOITMOHAIBHOU CEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUsSA, BKIIOYAIOMIETO CaMOKOHTPOIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh aJamTUPOBATHCA K
YMOILIMOHAIEHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTpeMIICHHE K JOCTH)KCHHUIO LIETH U
yCIiexy, ONTUMHU3M, HMHUIMATUBHOCTb, YMEHHE [IEHCTBOBATH HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

OMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHUE
APYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHUHU OOINEHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPEKMBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTHUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISATH HHTEPEC M pa3periaTh KOHPIUKTHI.

MNPEAMETHBIE PE3YJIBTATbHI

K konmy oOyuyenus B 10 Kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAFOIIUXCS YMCHUM:

JEMOHCTPUPOBATh HA MPUMEPAX pOJb U MECTO (PU3MKK B (HOPMHUPOBAHHUH
COBPEMEHHOW Hay4YHOH KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH |
TEXHOJIOTUM, B IPAKTHYECKOH IEATEITHBHOCTH JIFOJICH;

YYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PUINUCCKUX MOJCIICH:
MaTepuabHas TOYKa, MHEPIHAIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPAOE TETIO,
WJIeaTbHBIA Ta3, MOJEIN CTPOSHUS Ta30B, KUIKOCTEH W TBEPIBIX TEJ, TOYCUHBIH
IIEKTPUIECKUM 3aps/] PU PEIICHUN PU3NICCKUX 3a]1aY;

pacro3HaBaTh (pu3nUecKkue sBICHUsS (TPOIECCH) B OOBSICHATH X Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KHHETUYECKOW TEOPUU CTPOCHHS BEIIESCTBA U
DJIGKTPOJIMHAMUKNA:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSIMOJUHECHHOE
IBW)KCHUE, CBOOOJHOE TMAjJCHWE TeJ, ABIKCHHE 110 OKPY)XKHOCTH, HHEPIHS,
B3aumoiericTere Teu, auddys3us, OpOyHOBCKOE JBIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJ, U3MEHEHUE 00bEMA TEJl MIPU HATPEBAHUH (OXJIAKIECHUH), TETLIOBOE
paBHOBECHE, WCTApeHHe, KOHACHCAIWs, IUIABJIEHHWE, KPUCTAILTU3AINS, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHNUE TAaBJICHUS Ta3a MPU €0 HArpEBaHUU B 3aKPHITOM
cocyle, CBS3b MEXKIy IMapaMeTpaMH COCTOSHUSI Ta3a B H30Mpoleccax,
AIIEKTPU3AITUS TN, B3aUMOJICHCTBHE 3apsI0B;

OMHCHIBATh MEXAHWYECKOE IBIKCHHE, WCIONB3YS (DU3NUECKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, TNEPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuja,
UMITYJIBC TeJla, KUHETUYECKasi PHEPrusi, MOTCHIIMAIbHAS YHEPIHs, MEXaHHIECKas
paboTa, MexXaHWYecKas MOIIHOCTh; TPHU ONMUCAHWUU TIPABHIBHO TPAKTOBATH
(du3nUecKknii CMBICT MCTIOJIB3YEMBIX BEIMYWH, WX OOO3HAYCHUS W CIUHUIIBI,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C JAPYTHUMH
BEITUYMHAMU;



ONMKCHIBATh H3YUYEHHBIE TEIJIOBbIE CBOICTBA TENI M TEIUJIOBBIE SBIICHMUS,
UCIONIb3Yys (PU3MYECKUE BEJIMYUHBI: JaBICHHE Ta3a, TeMmIepaTrypa, CpeaHss
KMHETUYECKAsl SHEPIHsl XaOTUYECKOIro JABUKEHUS MOJIEKYJ, CPEIHEKBaIpaTHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprusi, padora rasa,
KO3 (PUIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENs; MPU OMHCAHUU
MPaBWIBHO TPAaKTOBaTh (PU3MYECKUI CMBICT MCHOJIb3YEMbIX BEJIWYUH, HX
000O3HaUeHUsT W EAWHMIBI, HaXOAUTh (OPMYJbl, CBA3BIBAIOUIME JIAHHYIO
(U3MUECKYIO BEIMYUHY C IPYTUMU BETUYUHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOLECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYHMHBI: AJIEKTPUUECKUM 3apsij,
ANEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
OpU OINUCAHWU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCHOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHHUS W EJUHUIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TMPOIIECCHl U SIBJICHUS, UCIONB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonst HeioToHa,
3aKOH COXpaHEHUs] MEXaHWYECKOW DHEPruH, 3aKOH COXPaHEHHUs HMITyJbCa,
NPUHIUI CYTIEPIIO3UIIMKA CWJI, TIPUHIWIT PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
oTcuéTa, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHI0 CTPOEHHUS BEIEeCTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKCHHSI MOJIEKYJH C
a0COJIOTHOM TeMIiepaTypoil, MEePBBI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOr0 3apsifa, 3akoH KyloHa, mpu 5TOM pa3ivyarh CIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €T0 MaTeMaTHUYECKOE BBIpaKEHHE M YCIOBHS (TpaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC€ TPUHILMUIBI JCHCTBUS MalluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMWCTB; pa3inyaTh yCIOBUS WX O€30MAaCHOTO MCIOJB30BAHUS B
IMOBCEIHEBHOM »KU3HHU,

BBITIOJHATh OKCHEPUMEHTHl IO HCCICTOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAaHMEM TPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpPU STOM
dbopmynupoBaTh mpodJeMy/3amady W TUMOTE3y Yy4eOHOTro 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 IMPENJIOKEHHOTO OOOpYyIOBaHUS, HPOBOAUTH OMNBIT U
(opMyIUpPOBaTH BHIBOJIBL;

OCYILIECTBJISATH MPsIMbIE U KOCBEHHbIE N3MEPEHUsI PU3NYECKUX BEIUYUH, MIPH
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO HM3MEPEHUS U MCIOJIb30BATh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBHUCHUMOCTH  MEXAY  (PU3MUECKMMH  BEITUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcupoBaTh pe3yJbTaThl MOJIYYECHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYHMH B
BUjie Tabnuil U rpauKoB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEI0BaHUS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MPH MPOBEACHUH HCCIEIOBAHUNA B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON U MPOECKTHOU
JESATENbHOCTU C HCIIOIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOro
000pyI0BaHMS;



pemarb pacy€éTHbIE 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIU3a YCIOBHUS 3a/laun
BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJid €€ PEIICHHS, MPOBOAUTH PAacuéThl M OLEHUBATh PEATLHOCTH
MOJTYYE€HHOT'0 3HaUYeHUs (PU3NUYECKON BETUUUHBL;

pelIaTh KAYeCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LIENIOYKY pACCYXXJCHUW C OMOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJI30BaTh ~ TPU  PEIICHMHM  y4yeOHBIX  3ajJad  COBPEMECHHBIC
UH(OPMAIIMOHHBIC TEXHOJOTUM ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIpEJICTaBlICHUs Y4eOHOW M HAYYHO-TIOMYJSPHOW MH(pOpPMAIUU, TTOTYUYEHHOU U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIydyaeMyr0 HHGOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOLIEro MHpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEIHEBHON >KH3HU
U1 obecniedeHus 0€30MacHOCTH TIPU OOpaIlleHUH C TPUOOpaMHU M TEXHHUYECKUMU
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJICHUS B OKPYKaIOUIEN CpeAE;

paboTaTh B TPYIINE C BBHIOJHEHUEM Pa3JIMUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
IUIAaHUPOBATh JEATEIIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aIEKBATHO OLICHUBATH
BKJIAJ] Ka)KJIOTO M3 YYACTHUKOB I'PYIIHI B PEIICHUE paccMaTpUBaeMOi POOIEMBI.

K konny oOyuyenuss B 11 kiacce mnpeaMmeTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B Pa3BUTHUU COBPEMECHHOW TEXHUKU U
T€XHOJIOTUM, B TMPAKTHYECKON JE€ATEIBHOCTH JIOAEH, LEITOCTHOCTh M E€IMHCTBO
bu3uYecCKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (QPU3NUYECKUX MOJENeH:
TOYEYHBIN JIEKTPUUECKUM 3apsjl, Jyd CBETA, TOUYCYHBIM UCTOYHUK CBETA, sIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Siapa MPHU pelieHUuH (PU3NYECKUX
3a;ay;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKH U KBAHTOBOW (DUBHKU: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHuTOB, JJICKTPOMArHUTHAasi WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JIBWXKYUIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnrs, audpakuus ¢ TOMAPU3ANUS CBETa, JHUCIEPCUsS CBETa,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOoBOS AaBieHHE, BOSHUKHOBEHUE
JIMHENYaTOro CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHas W HUCKYCCTBEHHas
PaIuOaKTUBHOCTD;



OMHUCHIBATh W3YYEHHBIE CBOMCTBA BelIeCTBa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUSA (TIPOILIECChI), HCMONB3YAd (PU3NUECKUE BEIUUYUHBI:
AJIEKTPUYECKUIN 3aps/i, CHJIA TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIIAs cuiia, paboTa TOKa,
WHAYKIMS MarHuTHOIO TMojs, cuja Ammnepa, cuia JlopeHia, MHAYKTUBHOCTH
KaTyIIKA, SHEPTUsl JJIEKTPUUECKOTO M MArHUTHOIO IMOJEW, MEPHOJ U YacToTa
KoJiebaHuii B KoJeOaTeIbHOM KOHTYpe, 3apsiji U Cuja TOKa B IMpolecce
FapMOHUYECKHUX JJIEKTPOMArHUTHBIX KoJieOaHuii, (OKyCHOE pacCTOsSHHE U
ONTHYECKasl CHWJIa JIMH3bI, NPHU OIMUCAHUM TMPABWIHHO TPAKTOBATh (HHU3UUYECCKUI
CMBICI HCIIOJIB3YEMBbIX BEJIWYWH, HMX OO0O3HAUCHUsS] W EIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYK (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEJINUUHAMU;

ONUCHIBATL H3YYCHHBIC KBAHTOBBIC SIBJICHUS M TPOLECCHI, HCHOJIb3YS
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIrUsl U UMIYJIbC (OTOHA, MIEPUO/] TIOJypacmaaa, SHEPTUsl CBA3U
ATOMHBIX SiJIep, NPU ONMUCAHWM TPABUJIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCIIOJIB3YEMBIX BEIMYMH, MX OOO3HAYEHUS U EIWHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBSA3BIBAIOIINE JIAHHYH (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUSCKON BEJIMYMHBI,

aHANIM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBJICHUS, UCIONB3Yys (pusndeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEA0BATEIBHOTO U MapaJlIEIbHOTO
COEMHEHUs TPOBOJHUKOB, 3aKoH J[oyns-JIeHla, 3aKOH 3JIEKTPOMAarHUTHOMN
UHIYKLIWH, 3aKOH MPSMOJIMHENHOTIO paclpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIUTeWHa ansi GororddexTa,
3aKOH COXPAaHEHHUSl SHEPrUHU, 3aKOH COXPaHEHUsS HMIYJIbCa, 3aKOH COXpPAaHECHUS
AIEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHWE U YCIOBUA (TPaHHIIBI, OOJIACTH)
IPUMEHUMOCTH;

ONpPEAEATh HANPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOIO TOJIsI TPOBOJAHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIHKCHIBaTh H300paKECHHE, CO3/1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIONHATh OJKCIEPUMEHTBHI IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUNU W
MIPOLECCOB C HCIHOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUW: NPU 3TOM
dopmynupoBaTh TpobiemMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpoOBaTH BHIBOBI

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEITMYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



MCCIIEIOBATh 3aBHUCHUMOCTH (PH3MYECKHX BEIHMYMH C HCIOJIB30BaHUEM
NPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHpPOBATH
PE3YNIBTATHl MOJYYECHHON 3aBHUCHUMOCTH (PU3WYECKUX BEIWYMH B BHJIC TAOIUI] U
rpauKoB, AeNaTh BBIBOABI IO PE3yIbTaTaM MCCIICIOBAHNUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEIOBAaHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM U MIPOEKTHOU
AESITETFHOCTH C MCTIOIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI ¥ IPHUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uu
BHIOMpATh (HPU3UYECKYIO MOJICIb, BBIICIATh (PU3NUYCCKHUE BEIUUYUHBI B (POPMYIIBI,
HEOOXOAMMBIE Ui €€ pelieHUusl, MPOBOAUTh PACUYETHl U OIECHUBATH PEATbHOCTD
MIOJTYYCHHOT'O 3HAYCHUS (PU3NYCCKON BETUINHBL

peraTh Ka4eCTBEHHBIC 3a/1a4M: BEICTPAMBATH JOTHUIYCCKHA HETIPOTUBOPECUNBYIO
IETI0YKY PACCYXKIEHUH C ONMOpOil Ha HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(du3HUecKHe SIBICHHS,

UCTIOJNB30BaTh ~ MpPH  pelmieHWH  y4eOHBIX  3a7ad  COBPEMCHHBIC
MH(POPMAIIMOHHBIC TEXHOJOTHUH JJIs TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
¥ TIPEJICTaBJICHUsT YYeOHON W HAyYHO-TIOMYJISIPHOW MH(OpPMAIUK, TOJTYICHHON W3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJTYyIaeMYyH0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKJIAZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
U1 obecniedeHus 0€30MacHOCTH TIPU OOpaIleHUH ¢ TPUOOpaMHU M TEXHHUYECKUMU
yCTPOMCTBAMU, JJIsl COXPAHEHUS 3JI0POBbS M COOIIOIEHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUSI B OKpYKAIOIIEeH cpenie;

pabotaTh B TpyNIie C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIBL, PAIMOHAIBHO pPACHpPENeisaTh OOS3aHHOCTH W
IUIAHUPOBATH JIEATEBHOCTh B HECTAHAAPTHBIX CUTYAIlUAX, aJleKBAaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIACC
N KosunyecTBo yacos DJIeKTPOHHbIE
I /;1 HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI B Konrpoabnsie | IlpakTuueckue (ungposrbie)
cero padoThl padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Pa3znea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ®du3nKa U METOJIbI HAYIHOTO IMO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bF72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemaruka 5 0 0 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlunamuka ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 6 1 1 https://m. edsoo,ru/7f41bF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
) N bu6mmoreka [JOK
3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOpUHU 9 0 1 https://m.edsoo.ru/7fA1bF72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMO/MHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 5 0 0 bubnnoreka [JOK
' TIePEXO0IbI https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 24
Paznea 4. DJIEKTPOJANHAMUKA
bu6mmoreka [JOK
41 DrekTpocTatuia 10 0 1 https://m.edsoo.ru/7f41bf72
492 IlocTosAHHBIM 2nekTpuyeckuil TOk. Toku B 12 1 1 bubnuorexa [IOK

PAa3JIMIHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PezepBHoOe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 4
11 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posbie)
w/n HaumeHoBaHue pa3iesioB U TeM MPOrPaMMBbI Beero KOHTpﬁOJ‘lLHbIe HpaKTﬁnquKne 06pa3oBaTeILHbIE
padoTsI padoThI pecypesI
Paznea 1. 9JIEKTPOJANHAMUKA
11 MarnuTHO€ noJie. DIeKTpOMarHuTHAsI MHIYKIUS 11 1 3 bubmrorexa [JOK
' ) https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHu4ecKre 1 AJIEKTPOMarHUTHBIE KOJIeOaHUs 9 0 1 bubmorexa LOK
' https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 0 https://m. edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 Onruka 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
. bubnuoreka [JOK
3.1 OCHOBBI CIEUATIBHOW TEOPHUU OTHOCUTEIIBHOCTH 4 1 0 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
4.1 DNIeMEeHTbl KBAHTOBOW ONTUKH 6 0 0 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToMa 4 0 0 bubmiorexa [IOK

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



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

5

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 7 Et?;i?ﬁ%téi?ﬁ%f A1097c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOpEHNE 4 Egggﬁgggf;gﬁﬁf 11c97c
Hroro no pazneny 4
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka Koun4yecTBo 4acos Mara DJIeKTPOHHBbIE
n/n Bcero | Kontpoabnbie | IlpakTuyeckue | H3Y'UCHHS unpposeie
padoTsI padoThI odpa3oBaTejibHbIE
pecypchl
1 dusuka — HayKa O IPUPOJE. HaquBIe 1 0 0 04.09.2024 | bubnuoreka HOK
METO/1bI IO3HAHUS OKPYKAIOIIEro MHUpa https://m.edsoo.ru/ff0c32e2
2 Ponb u Mecto pusnku B popMupoBaHun 1 0 0 06.09.2024 | bubnmnoreka [IOK
COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUICCKOU JeSITEILHOCTH JTFOICH
3 MexaHudeckoe ABUKEHHUE. 1 0 0 11.09.2024 | bubmunoreka [IOK
OTHOCUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
nBrokeHud. [lepemenienne, CKOpocTh,
YCKOpEHHUE
4 PaBHOMEpPHOE TPAMOIMHETHOE IBIYKCHUE 1 0 0 13.09.2024 | bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJTMHEHHOE 1 0 0 18.09.2024 | bu6mmoreka [IOK
JIBHKCHHUE https://m.edsoo.ru/ff0c372e
6 CBoboaHoe majieHue. Y CKopeHue 1 0 0 20.09.2024 | bubmmoreka [IOK
CBOOOIHOTO ITaICHUS https://m.edsoo.ru/ff0c39cc
7 KpuposmHelinoe neuxenue. J[BrkeHne 1 0 0 25.09.2024 | bubmmoreka [IOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunnum oTHOCUTENBHOCTH [ anmmest. 1 0 0 27.09.2024 | bubimmoreka [IOK
WNuepuunaneheie cuctemsl otcyera. [lepBbliit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca Tena. Cuna. [lpunuun cynepnosuuuu 1 0 0 02.10.2024 | bubmmoreka [IOK
cui. Bropoii 3akoH HerotoHa s https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHOU TOUKH
10 | Tperwii 3akoH HproTOHa U1 MaTepHaIbHBIX 1 0 0 04.10.2024 | bubaunoreka LIOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 | 3akoH BcemupHOro TsroreHus. Cuia 1 0 0 09.10.2024 | bubaunoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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TSXKCCTH. HepBaﬂ KOCMHUYCCKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

12 | Cuna ympyroctu. 3akon ['yka. Bec tena 11.10.2024 | bubmuotexa LJOK
https://m.edsoo.ru/ff0c3el8

13 | Cuna tpenus. Koaddunuent tperus. Cuiia 16.10.2024 | bubamoreka [JOK
COIIPOTHUBIICHHUS IIPU ABUKEHUU TEJIA B https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WJIH Ta3e

14 | IlocrynaTtenbHOE U BpallaTelbHOE 18.10.2024 | bubmumoteka LJOK
JBY>KEHUE a0COIIOTHO TBEPOTO TENa. https://m.edsoo.ru/ff0c41a6
MowmeHnT cusl. [Inedo cumel. YcnoBus
paBHOBECHS TBEPJIOTO Tea

15 | Mmnynbc MaTepuanbHOM TOUKH, CHCTEMBI 23.10.2024 | bubmmoteka LJOK
MaTepUalbHbIX TOUEK. IMIynbC CuiIbI. https://m.edsoo.ru/ff0c43d6
3aKoH COXpaHCHHS UMITyJIbca. PeakTnBHOE
JIBUKCHHE

16 Pabora 1 moIHoCTh cuiibl. Kunetnyeckast 25.10.2024 | bubnuoreka [IOK
SHEPTHsl MaTepHAIbHON ToUKHu. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOU SHEPTUU

17 [Torenumanwsuas sueprus. [loTeHnuanpHas 06.11.2024 | bu6bnmuoteka [IOK
SHEprHs ynpyro aeGopMupoBaHHON https://m.edsoo.ru/ff0c461a
npyxuHbl. [loTeHnmanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

18 IToTeHIManbEHBIE U HEMOTEHIIMAIBHBIE CUIBI. 08.11.2024 | bubmmoreka [IOK
CBs13b pabOTHI HEMTOTEHITUATIBHBIX CHIT C https://m.edsoo.ru/ff0c478c
M3MEHEHHEM MEXaHUYeCKOI SHeprun
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOI SHEePTUn

19 | Jlabopamopnas paboma «¥Hccredosarue 13.11.2024
C83U pabombvl CUNbL ¢ USMEHEHUEM
MeXanuyecKol sHepeuu meia Ha npumepe
PACMAdICEHUS. PE3UHOBO20 HC2YMA)

20 | Koumponvuas paboma no meme 15.11.2024 | bubnuoreka [JOK

«Kunemamuxka. /Junamura. 3axonvl
COXpaHeHUsl 8 MexaHuKey

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
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21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE

nskenue. Auddysus

20.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U B3aUMOJACUCTBUSA
4acTHUIl BelecTBa. Moean CTPOCHHU ra3os,
KUJKOCTEH U TBEPABIX TEI

22.11.2024

23

Macca monekyn. KonuuecTBo BelecTsa.
ITocrostnHas ABoraapo

27.11.2024

24

TemmmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana remneparyp Llenscus

29.11.2024

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

04.12.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHasI TeMIiepaTypa Kak Mmepa
CpeaHEeN KUHETUYECKON SHEPIUU JBUKECHUS
MOJIEKYJ. YpaBHeHHEe MeHieneeBa-
Knanelipona

06.12.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon /lampToHa. ['a30BbIC 3aKOHBI

11.12.2024

28

Jlabopamopuas paboma «Hccnedosanue
3A8UCUMOCIU MeANCOY Napamempamu
COCMOSIHUSL PA3PENCEHHO20 2A3a)

13.12.2024

29

N3omporneccsl B uaeaibHOM rasze u ux
rpaduyeckoe npeacTaBieHUE

18.12.2024

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

30

BuyTpeHnHsis sHeprust TepMOAMHAMUYECKO T
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.
KonunuectBo Temnots! u paboTa.
BuyTpeHnHsis sHEprusi 0THOATOMHOTO
UJICaNIbHOTO Ta3a

20.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

25.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VY nenbHas TEIIOEMKOCTH BEIECTBA.
KonudecTBo TEMIOTH MpH Temionepeaaye.
AnmabaTHBIi mpoliecc

27.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
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33 | IlepBblii 3aKOH TEPMOJIMHAMUKH U €TI0 10.01.2025 | bubaunoreka [JOK
IIPUMEHEHHE K U301polLeccaM https://m.edsoo.ru/ffOc5efc

34 | HeoOpaTuMOCTh MPOIIECCOB B TIPUPO/IE. 15.01.2025 | bubamoreka [JOK
BTopoii 3aKOH TEpMOIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Mpunnun neiictus u KI1l remioBoit 17.01.2025 | bubimoreka [IOK
MAIlIMHbI https://m.edsoo.ru/ff0c600a

36 | Huxn Kapuo u ero KIITJ| 22.01.2025

37 | Dkojorudeckue mpooIeMbl 24.01.2025
TETUIOPHEPTETHKHI

38 | Obo6maromuii ypok «MomekymspHast 29.01.2025 | bubmuoreka [IOK
¢uznka. OCHOBBI TEPMOIUHAMUKI https://m.edso0.ru/ff0c6938

39 | Koumponvuas paboma no meme 31.01.2025 | bubimoTteka [IOK
«Monexynapnas ¢puzuxa. OcHoguol https://m.edsoo.ru/ff0c6a50
MepMOOUHAMUKUY

40 [TapooOpazoBanre U KOHICHCAIIHSL. 05.02.2025 | bubnmuoteka [IOK
Hcnapenue u KureHune https://m.edsoo.ru/ff0c63b6

41 | AGcomroTHAsI U OTHOCHUTEIIbHAS BIIAXKHOCTD 07.02.2025 | bu6muoteka [IOK
Bo3ayxa. HacelieHHbIi nap https://m.edsoo.ru/ff0c64d8

42 | Tepnmoe Teno. Kpucrammueckue u 12.02.2025 | bu6mmoreka [IOK
amopdHbIe Tena. AHU30TPOITHS CBOMCTB https://m.edsoo.ru/ff0c65f0
KpucTtayoB. XKuakue KpUCTalIbl.
CoBpeMeHHbIE MaTepUalbl

43 [InaBnenue u KpucrauM3anus. Y aeiabHas 14.02.2025 | bubmuoreka [JOK
TemyoTa miasiaeHus. Cyomumanus https://m.edsoo.ru/ff0c6708

44 | YpaBHEHHE TEIUIOBOTO OalaHca 19.02.2025 | bubmumoreka [IOK

https://m.edsoo.ru/ff0c6820

45 | DnexTpuzanys Ten. DNeKTPUIeCKUil 3apsi. 21.02.2025 | bubnuoteka [{OK
JIBa BH1a DJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc

46 [IpoBOAHMKH, AUITIEKTPUKH U 26.02.2025 | bubimmoreka [JOK
MOJYIPOBOJAHUKHU. 3aKOH COXPAHEHUS https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsia

47 | B3anmoneicTBue 3apsiioB. 3akoH Kynona. 28.02.2025 | bubnuoreka [{OK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0
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ToueuHbIN 3IEKTPUUECKUH 3apsiy

https://m.edsoo.ru/ff0c6ced

48 | HampspKeHHOCTD JIEKTPUYECKOTO OIS, 0 05.03.2025 | bubaunoreka LIOK
[IpuHIHI CynepIo3uIUH JIEKTPUYECKUX https://m.edsoo.ru/ff0c6df2
nosjeu. JIMHUK HanpsHKEHHOCTH

49 | PaboTa CWII DJIEKTPOCTATUYECKOTO TTOJIS. 0 07.03.2025 | bu6mmoteka [IOK
[Torenuman. Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00

50 | IIpoBOJHUKY U JUIICKTPUKH B 0 12.03.2025 | bubamoreka [JOK
3JEKTPOCTATHYECKOM IIOJIE. https://m.edsoo.ru/ff0c7018
JlmsnexTpryueckas MPOHUIIAEMOCTh

51 | DnexrpoemkocTh. Konaencarop 0 14.03.2025 | bubmmoreka [JOK

https://m.edsoo.ru/ff0c7126

52 | DAEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPa. 0 19.03.2025 | bubamoreka [JOK
DHEprus 3apsHKeHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0

53 | Jlabopamopnas paboma «Hzmepenue 1 21.03.2025
9IeKMPOEMKOCIMU KOHOCHCAMOPa»

54 [IpuHuMm neicTBUS U MPUMEHECHHE 0 26.03.2025
KOHJICHCATOPOB, KOMMPOBAIBHOTO ammapara,

CTPYMHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMIeHIe AIEKTPOnpruOopoB

55 | DIIeKTpUYECKHI TOK, YCIIOBHS €ro 0 28.03.2025
cymectBoBanusl. [loctostHabIi TOK. Crita
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
Owma 715 ydyacTka Lenu

56 [TocnenoBarenbHOE, MapaIeIbHOE, 0.5 09.04.2025 | bubmmoreka [IOK
CMEIIIAaHHOE COCAMHEHUE MPOBOIHUKOB. https://m.edsoo.ru/ff0c74f0
Jlabopamopuas paboma «H3yuenue
CMEULAHHO20 COCOUHEHUSL PE3UCTIOPO8 )

57 PaboTa 1 MOIITHOCTB AJIEKTPUYECKOTO TOKA. 0 11.04.2025 | bubnuoreka [IOK
3akoH /Dxoyns-Jlenna https://m.edsoo.ru/ff0c7838

58 | 3akon OMa amst TOJTHOM (3aMKHYTOM) 0.5 16.04.2025 | bubamnoreka [JOK

anekTpuyeckoit nenu. Koporkoe
3aMblIKaHue. Jlabopamopnas paboma

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«H3mepenue 3/]C ucmounuxka moka u e2o
BHYMPEHHE20 CONPOMUBTEHUS»

59 | DnekTpoHHas MPOBOAUMOCTD TBEPABIX 18.04.2025
METAJUIOB. 3aBUCUMOCTH COTIPOTHBIICHUS
METAJUIOB OT TEMIICPATYPHI.
CBepXIpoBOJIUMOCTh
60 | Dnextpuueckuii Tok B Bakyyme. CBOHCTBa 23.04.2025
AJIEKTPOHHBIX ITyYKOB
61 | [TomynmpoBOIHUKH, X COOCTBEHHAS U 25.04.2025 | bubmuoreka [IOK
IpuUMecHast mpoBoauMocTh. CBolicTBa pP-Nn- https://m.edsoo.ru/ff0c84ae
niepexoja. [loyrympoBoIHUKOBBIE TPHUOOPHI
62 DNEeKTPUYECKUM TOK B PaCTBOpaxX U 30.04.2025 | bubaunoreka IJOK
paciuiaBax 3JI€KTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
DNEKTPOTUTHICCKAST TUCCOITHAITHS.
DIIEKTPOJIN3
63 | DIEKTpUYECKHI TOK B Ta3ax. 02.05.2025 | bubauoreka [JOK
CaMocCTOATENBHBIN U HECAMOCTOSATEbHBIN https://m.edsoo.ru/ff0c84ae
pazpsaa. Momnaus. [1nazma
64 DNeKTpUYeCcKue MpUOOPHI U YCTPOMCTBA U 07.05.2025 | bu6nmuoteka [IOK
UX IIpakTH4ecKoe npumeHnenue. [IpaBuna https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MaCHOCTH
65 O6o0maromuii ypok «JIeKTpOJMHAMUKA 14.05.2025 | bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be
66 | Koumponvnas paboma no meme 16.05.2025 | bubaunoreka [JOK
«Inekmpocmamuxka. [locmosnnsiil https://m.edsoo.ru/ff0c8a8a
anekmpudeckuii mok. Toxu 6 pasnuuHvlx
cpedaxy» /Beepoccuiickas mpoBepodHast
paboTa npu MpoBeICHUHN Ha OYMaKHOM
HOCHTEIIe
67 | PesepBHblii ypok. Konmponvuas paboma no 21.05.2025 | bubnuoreka [{OK
meme « DNeKmpoOUHAMUKA» https://m.edsoo.ru/ff0c8c56
68 | PesepBHblii ypok. O600maronuii ypok mo 23.05.2025 | bubnuoreka [{OK

https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

‘ temaM 10 knacca

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 68 4 4
11 KIIACC
KoaunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KonTpﬁo.ﬂLHble HpaKTﬁnquKne w3ysenus 0GpazoBaTEIbHbIE
padoThI padoTsl pecypesI
[TocTostHHBIE MAarHUTHI B KX
1 B3auMoieiicTBre. MaraurHoe mojie. 1 03.09.24 bu6moreka [IOK
Bektop maruuTHOM MHAYKUMA. JIMHUN o https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKITUU
, | oo oo 592 o 10K
peresa. a https://m.edsoo.ru/ff0c98fe
IIPOBOJHUKOB C TOKOM
JlaboparopHas padota «/3yuenue 10.09.24 bubnurorexa [JOK
3 1 1 .
MarHUTHOTO TOJISl KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBE MAarHUTHOTO ITOJIST HA 13.09.24
4| Taoparopman pabora liceneronaine | 1 ) u6orera LIOK
OPaTOPHAA P 8 https://m.edsoo.ru/ff0c9ac0
JeMCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy
C TOKOMY
e VP pismona o
ABIDKYTILYIO p yro - https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cuibl Jlopenna
DOnekTpoMarHuTHas UHAYKIUs. [lotok 20.09.24
6 BEKTOpa MarHuTHoW nuaykuuu. J/C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanes



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

JlaboparopHnas pabota «lccrnenoBanme bubmmoreka [JOK
7 o 27.09.24 _
SIBJICHUS DJIIEKTPOMArHUTHOM UHIYKLIAMD) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOUHAYKIIUH.
OJ1C camonHayKIIUU. DHEPTUS bubnuorexa [JOK
8 01.10.24 _
MAarHUTHOTO TOJISl KATYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DNIeKTPOMarHUTHOE TOJIe
TexHnuueckue ycTpoicTBa U UX 04.10.24
MIPUMEHCHHE: TTOCTOSTHHBIC MAarHUTHI,
9 AJIEKTPOMATHUTBI, HJIEKTPOIBUTATEIb,
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS T1eYh
10 O6o06maromuii ypok «MarHHTHOE TIOJIE. 08.10.24 bubnmorexa [JOK
DJIEKTPOMArHuTHAsE UHITYKIIHS https://m.edsoo.ru/ff0cab82
KontpobHas padbota mo TeMe 11.10.24
11 <<Mal"1;)-II/ITHOG npone OneKTpOMarHuTHAs Bubmaorexa LIOK
' p https://m.edsoo.ru/ffOcad58
WHTYKITUS
CBo00OO0gHBIE MEXaHUYECKHUE KOJICOaHU. 15.10.24
I"apmonnueckue konebanus. Y paBHEHHE bubnuoreka [IOK
12 . .
TapMOHHYECKHUX KOJIeOaHUH. https://m.edsoo.ru/ff0caf06
[IpeBparienue sHEprun
JlaGopaTtopHnas paborta «lccnenoBanue 18.10.24
13 3aBHCHMOCTH TIEPHOJIa MaJIbIX KOJIeOaHUi
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChI
rpy3a»
Konebarenbubid koHTYp. CBOOOAHBIE
3JICKTPOMArHUTHBIC KOJIeOaHus B
14 I/I,Z[eaJ'III);HOM K0JIe0aTEIbHOM KOHTYPE 22.10.24 bubinorexa LIOK
ype- o https://m.edsoo.ru/ff0cb820
AHAIOTHUS MEXKy MEXaHUYECKUMU U
ANIEKTPOMArHUTHBIMU KOJIEOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHCHUS
15 3Hep FI?III/I B HACAITLHOM Kone6aT§JILHOM 25.10.24 bubmiorexa LIOK
P — https://m.edsoo.ru/ffOch9c4
KOHTYpe
16 [IpeacraBienue o 3aTyxXarOUUx 05.11.24 bu6nmoreka [JOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

Kosie0aHusx. BoiHyXIeHHbIE
MeXaHHYeCKUEe KoeOanus. Pezonanc.
BbIHYX IeHHBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

https://m.edsoo.ru/ff0cbb86

17

[lepemennbIn Tok. CHHYCOUJAIbBHBIN
MepEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JIEACTBYIOIIEE 3HAYEHNUE CHIIbI TOKA U
HaIpsKEHUS

08.11.24

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBocTso,
nepeaya u NoTpedaeHue IEKTPUUECKON
SHEPTHH

12.11.24

19

YCTpolCTBO M MPAKTUYECKOE TPUMEHEHNE
JNEKTPUYECKOTO 3BOHKA, FTE€HEpaTOpa
MePEMEHHOTO TOKA, JIMHUN
aNeKTpornepesayd

15.11.24

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
anektposHepruu. Kynprypa
WCIOJIb30BAHUS AJIEKTPOIHEPTUHU B
MTOBCETHEBHOU KH3HU

19.11.24

21

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCTpaHeHus U AJTUHA BOJIHBI.
[TonepeyHsbie ¥ MPOIOIBHBIE BOJIHBI

22.11.24

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3BYyKa. [ pOMKOCTB 3ByKa.
Bricota Tona. TemOp 3Byka

26.11.24

bubnuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

9J'ICKTpOMal"HI/ITHI>Ie BOJIHBI, UX CBOMCTBA U
CKOPOCTh. IIIxana QJICKTPOMArduTHBIX
BOJIH

29.11.24

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/IHLI paaruoOCBA3U U TCIICBUACHU.
PazBurue CpCACTB CBA3H. Pannonokanms

03.12.24

25

KonTtponsHas padora «Konebanus u
BOJIHBD)

06.12.24

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbb86
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

[IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA

10.12.24

26 B OJHOPOJHOU cpejie. ToueuHbIi HCTOYHUK bubmiorexa LHIOK
’ https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
. 13.12.24
| Qe oo S e P22 pusmorsa 0K
) P p https://m.edsoo.ru/ffOcd4e0
TUIOCKOM 3€pKaJie
[Ipenomnenue ceera. [lonHoe eHHee 17.12.24
28 OTI;;ImfoeH Php:HJHBHBIIJ/I-{ }}I/ro; }rll}cl)ffl){ci}:) bubmorexa [TOK
' https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
JlaboparopHras padota «3mepenue 20.12.24 bubmmoreka [JOK
29 .
MOKa3aTeJsi IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
! 7 24.12.24
o | I e et Bnsmorea 10K
- FPopMy ' https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
31 Ha6f>paTopHaﬂ pa60Tel «HccnenoBanue 271224
CBOMCTB M300pa’KEHUH B JIMH3aX)
Hucnepcus cBeta. CoHBIN COCTaB
32 oenoro cBera. [Ipet. JJaboparopnas pabota 10.01.25
«HaOmonenue nucnepcuu cBeTay
33 Hurtepdepennus ceeta. udpakums crera. 14.01.25 bubnuoreka [JOK
JudpakunoHHas pemeTka T https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. 17.01.25 bubnuroreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTHyeckue MpuOOPHI U YCTPOICTBA U 21.01.25
yCIOBUs UX 0€30MacCHOTO MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOU 24.01.25
36 Mexanukd. [locTynarsl cnenuanbHON bubmiorexa LIOK
: https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTETBHOCTHU
7 | e e B s 10K
& p patit https://m.edsoo.ru/ffOcfa42
JUTAHBI
38 OHeprus U UMIYNbC PENSITUBUCTCKON 31.01.25 bubnuoreka [IOK



https://m.edsoo.ru/ff0cd350
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

yacTulbl. CBSI3b MACCHI C SHEPTUEU U
HMITYJIbCOM. DHEPIusl OKOs

https://m.edsoo.ru/ffOcfc68

KonTpomnsnas padora «Ontuka. OCHOBBI

bubmmoreka [{OK

39 CIIELIMAIBHOM TEOPUH OTHOCUTEIBHOCTU 04.02.25 https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Inanka. DHeprus u 07.02.25 bubmmorexa [IOK
UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpeiTHE U BccenoBanne GoTodPdeKTa. 11.02.25 bubmmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
. 14.02.2
2| uimanesa s qoropets, <Kpacnas P Bdmorera Lok
é - CRP https://m.edsoo.ru/ff0d015e
rpaauiay Gororddexra
43 Jasnenue ceera. Onbitel [1. H. JIeOenena. 18.02.25 bubmuoreka [JOK
XHUMHYECKOE JIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckune ycTpoicTBa U MIPAKTUUIECKOE 21.02.25
44 NpuUMeHeHne: PoTorNeMeHT, POTOAATUNK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemienune 3amay mo reMe «DJIEMEHTHI 25.02.25 bubnuoreka [JOK
KBAHTOBOM OMTHUKM https://m.edso0.ru/ff0d0302
o | o o T O BB s 101
pOOPA p e https://m.edsoo.ru/ff0d091a
[1nanerapHast MOJelib aTOMa
04.03.25 bu6mmoreka [JOK
47 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
nu
18| nopexone atow ¢ omord sposms ameptn 070825 | Bubmorera LIOK
pEXONE, A yp p T https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel ciekTpoB
BomnHoBEIE cBOMCTBA yacTull. BoaHbI 1€ 11.03.25
49 Bbpowuia. KopnyckynsspHO-BOITHOBOW bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYXKICHHOE https://m.edsoo.ru/ff0d0ca8
M3ITy4YeHUe
50 OTKpbITHE PAIMOAKTUBHOCTH. ONBITHI 14.03.25 bubnuoreka [IOK

Pesephopaa no onpeneneHuo cocrtaBa

https://m.edsoo.ru/ff0d0fd2
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PAAMOAKTUBHOI'O U3JTYUCHUS

51

CporictBa anbda-, 6era-, ramma-
HU3JTy4YCHUA. Bnusane PaaAuOAKTHUBHOCTHU HaA
JKHUBBIC OPraHHU3MBbI

18.03.25

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacniag. DIEeKTPOHHBIN H
MO3UTPOHHBIM OeTa-pacna. ['amma-
U3JIy4YeHue

21.03.25

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B SIIpe.
SAnepHble peakuuu. SnepHpIM peakTop.
[IpoOnemsl, NepcrneKTUBbI, SKOJIOTHUECKHE
ACIEKTHI SIAEPHOH SHEPTETUKHU

01.04.25

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTulbl. OTKpBITHE
MO3UTPOHA. MeTo 1l HAOTIOICHUS 1
peFI/ICTpaI_[I/II/I 3J'IeMeHTapHI)IX qacTu.
Kpyrasiit cton «@yHaaMeHTaIbHbIE
B3auMOJICUCTBUS. EAHCTBO uznueckon
KapTHUHBI MUPa

04.04.25

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUHM. Buj 3BE€31HOTO
Heba. Co3Be3nus, SpKUE 3BE3/1bI, TUIAHETHI,
nX BuauMoe nBrkernue. CojlHeUHas
cucTremMa

08.04.25

56

Counuie. CoHeuHast akTUBHOCTb.
Uctounuk suepruu CoJiHIla U 3BE3]T

11.04.25

57

3B€311bl, UX OCHOBHbBIC XapaKTEPUCTUKH.
3BE311bI TJIaBHOW MOCJIEI0BATEILHOCTH.
BnyrpenHee ctpoeHue 3B€E3 .
CoBpeMeHHbIE TPEACTABICHUS O
MPOUCXOKACHUH U 3BoJronK CoJIHLIA U
3BE3]

15.04.25

58

Muneunsid [1yrs — Hama ['anakTuka.

18.04.25



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

[Tonoxenue u apmxenue CosiHLa B
lNanaktuke. ['anaktuku. YepHble ABIPHI B
sIIpax rajJakTHK

59

Bcenennas. Pa3beranue ranakrtuk. Teopus
bousemoro B3peiBa. Penukrosoe
n3nydeHue. MerarajgakThka

22.04.25

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

25.04.25

61

KonTtponsHas padoTa «51eMEeHTHI
ACTPOHOMHUH U acCTPOPUIUKH»

29.04.25

62

O606maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COITHATbHOM B
ATUYECKOH chepax nesTeTbHOCTH
YeJIOBEKa

02.05.25

63

O6o06matomuii ypok. Poss 1 mecto
(U3HMKN ¥ aCTPOHOMHH B COBPEMEHHOM
HAy4YHOM KapTHUHE MHUpA

06.05.25

64

O6o06matromuii ypok. Pons pusmnyeckoit
TeOpUH B (HOPMUPOBAHUY TIPEACTABICHUI
0 (hu3MYecKOr KapTHHE MUPA

13.05.25

65

O6o06maromuii ypok. Mecto dpusndeckoit
KapTHHBI MUPA B OOIIEM PsTy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIC

16.05.25

66

PesepBHbIil ypok. MaruutHoe noJie.
DNIEKTpOMarHuTHask MHIYKIUS

20.05.25

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHeIHaIbHOM TeOpPUU OTHOCUTEILHOCTU

23.05.25

68

Pezepunblit ypok. KBanToBas pusmka.
DJeMeHThl aCTPOHOMMH U acTPO(U3UKU

23.05.25

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®usuka : 10 k1acc : 0a30BbIN U yriyONEeHHBINA YpoBHU : yueOHuK / [.51.
Msxumies, b.b. byxosues, H.H. Corckuii; nox pea. H.A. TlapdpentseBoii. — 11-¢
u31., ctep. — Mockaa : [Ipoceemenuey. 2024, — 432 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

WNHTepHeT calThl:

https://m.edsoo.ru/ffOc5efc
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
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