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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHus pa3padoTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHUN K pe3ylibTaTaM
OCBOEHMSI OCHOBHOM 0Opa3oBaTelIbHOM IMporpammel, npeactaBieHHbIx B OI'OC
COO, a Taxke c¢ yu€rom deaepanbHOil padodeil MporpaMMbl BOCTIMTAHHS H
KOHIIETIIIMU TIpernojiaBanusi ydebHoro mnpeamera «Dusmka» B o0pa3zoBaTeIbHBIX
OpraHMA3auaX Poccutickon Oenepanuu, peanu3yrommx OCHOBHBIE
00pa3oBarenbHbIE NPOrPaMMBbI.

Copepxanue mporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HopMuUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOyuatommxcs 10-11 kmaccoB rmpu
oOydyeHun ux ¢usrke Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm ®PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
oOy4eHHs, a TaKXKe YYUTHIBACT HEOOXOJMMOCTb pPean3allii MEKIPEIMETHBIX
CBA3eH (U3MKM C €CTeCTBEHHO-HAy4YHBIMH YyYE€OHBIMU TpenMeramu. B Hel
ONPEENSAIOTCA OCHOBHBIE L€ U3y4YeHHUs (U3MKUM HAa YPOBHE CPEIHEro OOIIero
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTalnpeaMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3uke BKITIOYALT:

e IUIAHUPYEMBbIE PE3yJIbTAThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1mo rogaM oOydeHwusl.

du3rka Kak Hayka O HauOosiee OOUMX 3aKOHAX MPUPOAbI, BHICTyHas B
KauyecTBe y4eOHOTO MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpyskaroriem mupe. IkoapHBIN Kypc GU3NKH — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexXaT B OCHOBE TIPOIIECCOB U SBJICHUM, H3y4aeMbIX XHMHEH, OHUOJOTHEH,
dbu3mdeckoir reorpadueld W acTpoHoMmHein. Mcmonap3oBaHWE HW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpeleNsieT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIyYEeHUS HOBBIX MAaTE€pHaIOB C 3a/JlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOW BKJIaJ B (POpMHpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydYarommXxcs, B (HOPMHUPOBAHHE yMEHUN TPUMEHSTHh
HAYYHBIN METO]I TO3HAHUS NP BHITIOJIHEHUH UMH YY€OHBIX HCCIIEIOBAaHUM.

B ocHoBy Kkypca ¢u3MKM AJi1 YpOBHS CpefaHero ooOiiero o0pa3oBaHUs
NOJIOKEH pAI HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBepUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3HUKH, BKIIIOUAET KaK
BONPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM € HeW Marepuan Kypca (U3UKU
o0beqMHEH BOKpPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
(dbopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJIe.

Hoesn cymanumapusayuu. EE peanuzauus NpeanojiaraeT HCHOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMala (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOIIECTBA, a TakKXke C MHUPOBO33PEHUECKUMHU,
HPAaBCTBEHHBIMH U SKOJIOTMUECKUMHU MTPpoOIeMaMu.

Hoess  npuxnaowoit  nanpasnennocmu. Kypce ¢$usukum  mpegmoliaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTMYECKHUX INPUIIOKECHUN
V3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEJCHUS JJIEMEHTOB
COJIep)KaHus, TMOCBAMIEHHBIX JKOJIOTHUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKM U TEXHOJOTIHM, a Takxke 00CyXIeHUus
po0JIeM palliOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CpPEAHEro OOILEero
o0Opa3oBaHus SABIAIOTCS (hU3MUecKue Teopuu ((pOpMHpPOBAHUE MPEIACTABICHUN O
CTPYKType HOCTpoeHus: (U3NYecKoil Teopuu, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IPUPOJE, TIPaHMIAX
OPUMEHUMOCTH TEOpUH, MJI1 OINUCAHUA €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MIPOIIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0A B Kypce (PU3MKU peamu3yeTcs Mpexie
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON AESITeTbHOCTH O0YYaroIIMXcCs.
Hnst  Ga3oBoro ypoBHSI Kypca (GU3HMKA — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpBIE B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUEHUYECKHUX
OpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM MepedyHe JaOOpaTOpHBIX padorT,
IPOBOJMMBIX JUII KOHTPOJS M OLIEHKH, OCYIIECTBIAETCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO Tpoliecca HCXOId U3 OCOOCHHOCTEHW IUJIAHUPOBAHUS U
ocHamieHust kabunera Qusuku. Ilpu »>TOM obOecrneunBaeTcsi OBJIAJICHUE
0o0yJarouMMucss yMEHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHHUsS, HCCIEAOBAHUS
3aBHCHUMOCTEH (PU3WYECKUX BEJIMYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
IPEI0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE YHENSETCSs PEHICHUI0 PacdyE€THBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a7ad NPUOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3aJJaHHON (PU3UYECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHATh NU3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOr0 pas3fesia Kypca, TaK U HUHTErpUpys 3HAHHS U3
pa3HbIX paznenoB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIIIOTCA 3aJaHUs Ha
0o0bsICHEHHE TpOTEeKaHUs (U3MUECKUX SIBICHUNW W TMPOILECCOB B OKpYyKarouen
KU3HU, Tpelyromue BbIOOpa (Pu3Mueckodl MoJenu sl CUTYallMu MPaKTUKO-
OpUEHTHPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ TpeboBanuamu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecledeHni0 y4eOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bu3HKK HA YPOBHE CPEHET0 0011Iero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
IpeIMETHOro0 KaOuWHeTa (U3MKM WIM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MpeAMETOB €CTECTBEHHO-HAYYHOI0 IMKia. B kaOuHere (U3MKU JOKHO OBITh
HEoOXoMMMOe J1TabopaTopHOE OO0OpYJAOBAaHME JMJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3UKEe YUYCHUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
06opyoBaHUE.

JleMoHcTpaliuoHHOE 00Opy/0BaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe MO (GU3NKE KIIOYEBBIX JIEMOHCTpAIUd st
UCCJIEIOBAaHUSI  WM3Y4YaeMbIX  SIBIEHMW M  MPOILECCOB, OMIUPHUUECKUX U
byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHECHUH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHUYECKHUX MPAKTUUYECKUX paboT
dopmupyeTcs B BUAE TEMAaTUUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pPacCUETe
OJIHOTO KOMIUIEKTa Ha JABYX oOydaromuxca. TeMaTu4ecKue KOMILIEKTbI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(POBBIX JTaOOPATOPHUI.

OCHOBHBIMHU TIENISIMH H3y4eHUS PUUKHU B 00IIEM 00pa30BaHUU SIBJISTFOTCS:

o (opmupoBaHme wuHTEpeca M CTPEMJICHHS OOYYAOMMXCA K HAYIHOMY
W3YYCHUIO TMPUPOJNBI, PA3BUTHE HX HMHTEIUVICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TO3HAHUSA U (POPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

e (¢opMupoBaHHUE YMEHUU OOBSICHATH SIBJICHUS C HCIOJb30BAaHUEM
($bu3MYECKNX 3HAHUM U HAYUYHBIX JI0OKA3aTEJIbCTB;

e (opmupoBaHue mpeacTaBICHUNA O PO (PU3MKHU I PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JocTixkeHue 3TuX 1elield obecreunBaeTcsl peleHueM CIeAyIOIMUX 3a1ad B

npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:



e mnpuoOpeTeHue CUCTEMBl  3HAHUU 00 o01ux buznyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUH NTPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsSICHEHUs (PUBMYECKUX SBJICHUHA B TMPUPOAEC U 1 TNPUHITHUS
MMPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB peIIeHUs pa3JUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3aHue (PU3NYECKOW MOJEIIH, aJIeKBATHOW yCIIOBUSM 3aJa4H;

e TMOHWMaHHE (U3UYECKUX OCHOB M TPHUHITUIOB JIEUCTBHUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS M TMPOBEIACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAlIM3a M HMHTEpIpEeTalud HHPOPMALINH,
OIPEJENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHWE YCJIOBHM NJIsi Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanus otBoautcs 136 gacoB: B 10 kmacce — 68 wacoB (2 gaca B HEACHIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemspiii B mporpamMmme 1o (U3MKE TMepedyeHb JIabOpaTOPHBIX W
NPAKTUYECKUX pabOT ABISIETCS PEKOMEHJOBAaHHBIM, YYHTENb JENaeT BbIOOP
IpOBENCHUs J1A0OPATOPHBIX PabOT U OMBITOB C YYETOM HHIWBHYaTbHBIX
0COOEHHOCTEHN 00yYaIOIINXCS.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Pa3nen 1. ®usuka 1 MeTOAbI HAYYHOT O IO3HAHUSA

®dusuka — Hayka o npupozae. Haydnbie MeTOIbl ITO3HAHUS OKPYKAIOLIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpUM B TNPOLECCE TMO3HAHUS IPUPOABL.
OKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIOTE3HI.
®duznyeckue 3aKOHbBI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb 1 mMecTto Qu3nku B GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexaandeckoe aBmxkeHHe. OTHOCHUTEILHOCTh MEXAaHHYECKOI'O JIBIIKCHUS.
Cucrema orcuéra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpeOHsE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MaTepHalbHOW TOYKH, MX MPOEKIIMM HA OCH CHUCTEMbl KOOpJHUHAT.
CrnoxxeHue nepeMeIIeH U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIUHENHHOE JBrkKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEepeMelICHUs
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBoOoaHOe majzieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBwxkeHue. J[BuKeHHEe  MaTepuUalbHOW  TOYKH  TIO
OKPY>XHOCTH C TTOCTOSIHHOM 1O MOJIYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAs
ckopocTs. [lepuoa u yactora obpaiienus. [{leHTpocTpeMUTENILHOE YCKOPEHUE.

TexHUueckre YCTpPOMCTBA U MPAKTUUECKOE TMPHUMEHEHME: CIIHUJIOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3pekKEHHOM MTPOCTPAHCTRE.

HaOnronenne ABUWKEHHS Tea, OPOIIEHHOTO TMOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOAHOTO M CHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH O OKPY>KHOCTH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydyeHrne HEpaBHOMEPHOTO IBHMXKEHHUS C LICJIBIO OINPEIEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOUIEHHS MEXAY NyTAMH, MPONUJICHHBIMU TEIOM 34
MIOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM INPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yuyeHue ABMKEHUS Tena, OPOIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammies.  IlepBeld  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIs. MaTepuanbHOU Touku. Tpetnit 3aKkoH HproTOHA 1711 MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoabxeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOIbXKEHUS U cuiia TpeHus nokosi. Koadduuent tpenus.
Cuiia cOnpOTUBIIEHUS PU JIBUXKEHUU TEJa B AKUJKOCTH WIIU rase.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBeCHS TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHECHHUE: MOIUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHUE UHEPIUN.

CpaBHEHME MACC B3aUMOJICMCTBYIOLINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Clio)xeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehOpMaIliu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MAICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBeCHUs TBEPAOTO Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue aBuxeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIONIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX JAedopMaruu.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, HWMEIOLIETO OCh
BpallCHUS.

Tema 3. 3akonvt coxpanenusn 6 mexanuke

NmMnynbc MaTepuanbHOW TOUYKM (Teja), CUCTEMbl MaTE€pUaNbHBIX TOYEK.
NmMmnynbec cUlibl U U3MEHEHUE HMITyJbca Tejla. 3aKOH COXPAaHEHUs HMITYJIbca.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTH CHUJIBI.

Kunernueckass sHeprusi MaTepualibHOW TOUkM. Teopema 00 HW3MEHEHHH
KUHETUYECKOU YHEPTUH.

[ToreHmuanbHas SHEprusl. [ToTeHmuanbHas SHEprus YIIpYTo
neopMUpOBaHHOM  TIpykWHBI.  [loTeHnManbpHas  2HEprus Tejda  BOJHM3HU
MIOBEPXHOCTH 3E€MIIH.

[loTeHmuanbHble W HEMOTCHIIMAIbHBIE  CHJIBL CBsi3b  paboOTHI
HETIOTCHIIUAJIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW SHEPTrUM CHUCTEMbI TEIl.
3aKOH COXpAaHEHUsSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUU B KUHETHYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3yueHre abCOMIOTHO HEYMNPYroro yjaapa € MOMOIIBIO JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3M pabOThl CHUJIBI ¢ UBMEHEHUEM MEXaHHMYECKOW IHEPTUH
TeJa Ha IPUMEepE PaCTSHKEHUsSI pE3UHOBOIO JKT'yTa.

Paznen 3. MosekyisipHast u3nKa 1 TEePMOAMHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHM U MX OMBITHOE
obocunoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BeulecTBa. MOJEIn CTPOCHHUSI Ta30B, >XUIKOCTEU U
TBEPJIBIX TEJT U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pasmepsl Mosiekyll. KonnuectBo BemectBa. [Tocrositnaas ABoraapo.

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



Mopens  wnpeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOPHH HACATbHOrO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeaHEN KHWHETHMYECKOM SHEpPruy TEIUIOBOrO JBMKEHUs dacTtul rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHbBl. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH /lanbroHa. M3ompoueccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBieHUE H3OMPOIECCOB: H30TEPMA, H30X0pa,
n3o0bapa.

TexHu4yeckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE JTUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJ OpPraHUYECKUX COECTUHEHUM.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJCHCTBHUS.

Mopenb, HILTIOCTPUPYIOIIAs IPUPOLY AABIEHUS I'a3a HA CTEHKH COCYAa.

OnbITE, WUIIOCTPUPYIOIINE YpaBHEHHWE COCTOSHHS UJACaIbHOTO Trasa,
M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TeMIIEpaTyphl BO3/1yXa B HEH.

HccenenoBanne 3aBUCMMOCTH MEXAY NapaMeTpaMu COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepMmoannamuueckass cucrema. BHYTpeHHsSI 3HEprus TEPMOJAMHAMHYECKOU
CHUCTEMBI U CIOCOObI €€ n3MeHeHus. KonudecTBo TemioThl u pabota. BHyTpeHH: s
DHEPIUsl  OAHOATOMHOIO  MJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOHOCTb, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEMIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MpoIeccoB B MPUPO/IE.

TernoBble  mMamwuHbl.  [IpuHOUIBI ~ AEUCTBHUS ~ TEIUIOBBIX  MAallWH.
[Ipeobpa3oBanusi 3HEpPrUM B TEIJIOBbIX MamuHax. KoadduiueHt mose3Horo
nevictBust TerioBod MamuHbl. [{ukn KapHo u ero kosdduiueHT mojie3HOTro
JNEUCTBUS. DKOJIOTHYECKHUE TPOOIEMBI TEMI0IHEPTETUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CTOpaHus, ObITOBOM XOJIOAWIbHUK, KOHAUIIHOHED.

Llemoncmpayuu

M3meHeHre BHYTpPEHHEW JHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYTBUIKM MOJ JCHMCTBUEM CXKAaTOro BO3Jyxa, HarpeBanue sdupa B
JaTYHHOHU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpAL).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIulonepeaaye.

OnpIT 10 anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CrOpaHus, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3MepeHue yaeapHOU TEMI0EMKOCTH.

Tema 3. Aepecamnsvie cocmoanusa eeuyecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXXHOCTh BO31yxa. HaceimeHHbI mnap. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT JIaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. Kuakue kpuctamisl. CoBpeMmeHHble Marepuanbl. [lnaBienue u
KpUCTaJlIu3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHME TEIJIOBOTO OajaHca.

TexHuueckre YCTpPOMCTBA M TMPAKTUUECKOE MPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHUHU TMOJTYyUYCHHUS] COBPEMEHHBIX MaTepHAJIOB, B
TOM YHCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npy NoHM>XKEHHOM J1aBJICHUM.

Croco0Obl U3MEpPEHUS BIAKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTALNTMYECKOTO BEIlleCTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTH BO3AyXa.

Paznen 4. DaekTpoauHaMHUKa
Tema 1. Inekmpocmamuxa
DJIeKTpU3almsl Tei. ODJEKTpUUEeCKuil 3apsia. JlBa BUIAa JJIEKTPUUYECKHUX
3apsiaoB. [IpOBOAHUKM, OUAIEKTPUKU W TOJYHMPOBOJHUKH. 3aKOH COXPAaHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHsblil 3eKTpUuYecKuil 3apsi.
Onektpuueckoe mnone. Hanpspk€HHOCTh  AnekTpuueckoro moja.  [IpuHnun



CYIEPIO3ULHNMN DJICKTPUUECKUX TOJeH. JIMHUK HanpspKEHHOCTH AIIEKTPUUYECKOTO
TOJISL.

PaGora cun  anekrpocraruueckoro  mois.  Ilorenmman.  Pasnocthb
NOTEHUNANOB. [IpOBOAHMKM M AMDIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
JudnekTpuyeckas NpOHULAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh MIOCKOTO0 KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHIEHCAaTopa.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHYECKas 3allliTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEl.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaThyecKas 3anuTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol

N3mepenue 31eKTpOEMKOCTH KOHJEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAaHUS 3JJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEeKTPUUECKOE COIMPOTUBJIEHUE. YIEIIBHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTH
AIIEKTPUYECKOTO TOKA.

DONEKTPOJABIKYIIAsA CHJIA U BHYTPEHHEE COIMPOTUBIECHUE HMCTOYHHUKA TOKA.
3axon Oma 15 OHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTtkoe 3aMmbikaHue.

OJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeEMITepaTypbl. CBEPXIPOBOIUMOCTb.

DneKkTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U puMecHast MIPOBOJANUMOCTh
noJiynpoBoJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  pACIUIaBax  JJIEKTPOJIUTOB.
DNEeKTpoIuTHYECKas: AUCCOIUALIUSL. DIEKTPOJIH3.



DJIeKTpUUYECKUd TOK B Ta3zax. (CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
BOJBTMETP, PpEOCTAT, HCTOYHUKHU TOKa, OJIEKTPOHArpeBaTelIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTEINIbHBIC TTPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BaKYYMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MTOTYTIPOBOHUKOBBIN AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHune CUiTbl TOKA Y HaIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IH TTOTIEPEYHOTO CEUYEHHS M MaTepuaa.

CMeniaHHoe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wW3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoi pa3psia ¥ MPOBOJAUMOCTD BO31yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3Mepenune 3JIeKTpOABMKYIIEH CUJIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HabGmronenue snekrposnusa.

MesxknpeaMeTHblie CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyLIECTBISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
ounosnoruu, XuMuH, reorpady U TEXHOJIOTHH.

Meocnpeomemuvle nonssmusi, CBSI3aHHBIE C W3YYEHHUEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (DaKT, runore3a, (uznyueckas BeIUYMHA, 3aKOH,
TeopHs, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKIuS,
napabona, runepbosia, uxX rpa@uKu U CBONCTBA, TPUTOHOMETPHUECKUE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJUHAT, CJIO)KEHUE BEKTOPOB.

buonocusa: mexaHnueckoe IBM)XKEHHE B KMBOM mpupoje, auddysus, ocmoc,
TEII000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEpPEIaud, TEIIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJICHHS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEN, KUAKOCTEU H



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IMCCOLMALNSA,
rajabBaHHKaA.

l'eocpaghus: B1aXXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHMS B TEXHUKE, MOJAIIMIIHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET WU JPYTue), IBUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHAIPEBATEIbHBIE puOOPHI,
3IIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[ToctossHHBIE =~ MarHUTHl.  B3aumMOnEeNCTBUE  TMOCTOSAHHBIX  MAarHWTOB.
MarautHoe mnone. Bexkrop MarmuTHOM uHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX noJsied. JIMHMKM MarHuTHOM WMHAYKUWW. KapThHa JTWHUNA MarHUTHOMN
WHIYKIHH TOJIA IOCTOSSHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN HWHIYKUUAH
MAarHUTHOTO TOJISI JJIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aAMKHYTOTO KOJBLEBOTO
MPOBOJIHUKA, KaTyIIKU ¢ TOkoM. OnbIT DpcTena. BzanmoelicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHUE.

Cuna Jlopenua, e€ MoayJib U HampaBlieHUE. [[BMKEHHE 3apsiKEHHOW YacCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl Jlopenua.

SIBiieHME 3NEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJABIXKYILIAA CWIa HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOMU
nnaykuuu dapanes.

BuxpeBoe anexkrpudeckoe mojie. DIEKTPOABMKYILNAS CHJIA WHAYKUAW B
IIPOBOJIHHUKE, IBUKYIIEMCS TOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKLUHMH. OJEKTPOABIKYLIAs CHIIA
CaMOUWHIYKIIUH.

DHEeprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuueckrue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: TOCTOSHHbBIC
MAarHuThbl, 3JIEKTPOMArHUTHI, DJIEKTPOJABUIATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YacCTUIl, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKUWW MAarHUTHOTO TIOJIS.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIYKIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHrne MarHuTHOTO TOJIsl KATyIIKH C TOKOM.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KOEDAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonuyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUMU.
[IpyXVHHBIM MasATHUK. MaremMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHHUYECKUX
koneOanuid. [IpeBpailieHre 3HePrun nMpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarensubrit  koHTYp. CBOOOIHBIC JJICKTPOMAarHUTHBIC KOJICOAHWS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHUYECKUMU U
AIIEKTpOMarHuTHEIMU  KoJieOanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTHH B UJCATBLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJICOaHUS.

[lepemennsbiii TOK. CHUHYCOMAAQIbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JICHCTBYIOIIEE 3HAUCHHWE CHUJIbI TOKA U
HaIpPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U NOTPEOICHUE BIEKTPUUECKOM
SHEPTUH. DKOJOTMUYECKUE PUCKU MPHU MPOU3BOJICTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYCCKUMA
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUH JIEKTPOIEepe/ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTenbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasTHHK).



HaOGmroienue 3aTyxaromux KojaeOaHuu.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

OcuuiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHc mpu 1OCIENOBAaTENbHOM COECIUHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JeKTponepeadn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

HccnenoBanue 3aBUCMMOCTH MEPUOJA MaJbIX KOJI€OaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE GOIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHus U JiuHa BoJIHBL. [lomepeyHble W TPOJOJIBHBIE BOJHBI.
HUuTtepdepenims u nuppakiuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpEeIOMIICHUE, MOJspu3anus, TuQpaKus,
uHTepdepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIkana 371eKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeAeBUAEHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHUKE M MEIULIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenaedoH, CBU-nieup.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

HabGnronenune oTpaxxeHus: U NpeJoOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHny u 1uppakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGniofnenue cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJeOaHU.



HccnenoBanre  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpa)KEHHUE,
pesioMIICHHUE, Ospu3alus, udpakius, nHTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMOIMHEWHOE pacIpOCTpaHEHUE CBETA B
OZHOpOIHOM cpene. JIyd cBera. TOUEUHBIM UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeTa. IlocTpoeHue n3oOpaxeHuil B
IJIOCKOM 3€pKalie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomieHus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceera. ClioxHbIN cocTaB Oenoro ceera. LIBer.

CobOuparomue W pacceuBaronide JUH3BL. ToHKas jauH3a. DOKyCcHOe
paccTostHUE W ONTHYecKas cuiia TOHKOW NuH3bl. [locTpoenue uzoOpaxeHUil B
coOMparolMX U paccerBalOlIUX JMH3aX. DopMylia TOHKON JUH3BI. YBeJIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTtepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HHTepQEpeHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YcIoBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU TNAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonsgpusanus ceera.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapar, TPOSKIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHUKA, TUPPAKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsMonuHEHOE pacIpOCTPAaHEHUE, OTPaKEHHE M TPEJIOMJICHHE CBETa.
OnTuueckue nprudopBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB N300paKCHHM B JTMH3AX.

Mojaenu MUKpPOCKOIIA, TEJIECKOIA.

HaGmronenune natepdepeHiu crera.

HaOnronenue nudpakiuu cBera.

Habnronenue aucnepcuu cBeTa.

[TonyueHne ciekTpa ¢ MOMOUIBIO PU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBLI0 TUPPAKIIMOHHONU PEIIETKH.

Habmronenue noiasipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3Mepenue rnokasaress NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300pakKeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIacCMYeckon  MmexaHuku.  [loctynatsl
CIIEIMAJIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOZYJISI CKOPOCTHU
CBETa B BaKyyM€, IPUHILIUI OTHOCUTEIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTVHBL.

DHeprus 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISATUBUCTCKOM YACTULIBI. DHEPIrus
MOKOSI.

Pasznes 7. KanToBasi pusuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsi3u s3HEeprun GOTOHA C €r0 YACTOTON. DHEPrus
¥ UMITyJIbC (POTOHA.

OTtkpritre u uccienoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dotordhdexra. YpaBuenue DiHmTeitHa s doTtoddpdekra. «KpacHas rpanunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, coTHEYHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

CaeToauo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO 0 -4acTHII.
[Imanerapnas Mogmenbs aroma. lloctynater bopa. M3nydyenue u mnorjomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHSI SHEPrHMHM Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPO/IA.

BonHoBble cBolicTBa yactull. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JTyau3M.

CHIOHTAaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEeKTPaIbHBIN
aHau3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbita Pesepdopaa.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnroaenue nHeHyaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol
HabGmronenue nuHeyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JT0KA3bIBAIOIIUE CIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopma mo  ompeneneHuro  cocTaBa
paanoakTuBHOTO u3iMydeHus. CBoiictBa anbga-, Oera-, ramMma-u3IydeHHs.
BnusiHne pagmnoakTUBHOCTH HA KMBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens siapa ['eitzenOepra—
NBanenko. 3apsa saapa. MaccoBoe uncio sapa. M30Tormsl.
Anb(a-pacnaa. ODNEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. I['amma-
U3JTy4YeHHE. 3aKOH PaJIMOaKTUBHOTO pacaja.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccer sapa.
SnepHble peakuuu. JleneHue U CUHTE3 s1ep.
Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
SIIEPHON SHEPrETUKU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON YJHEPTETHKHU.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIOIEHUS U PETUCTPALIUN HIIEMEHTAPHBIX YACTHII.
®dyHIaMeHTaJdbHbIe B3aUMOACHCTBUA. EAMHCTBO pU3nyecKkoi KapTUHBI MUPA.
TexHuyeckre yCTpOHWCTBA U MPAKTUYECKOE MPUMEHEHHE: JTO3UMETP, KaMepa
Buiibcona, simepHbIii peakTop, aToMmHas 6oMoa.
Jlemoncmpayuu
Cu€TYMK MOHU3UPYIOIIUX YaCTHIL.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpeKoB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otamnbl pa3BuTHs acTpoHomMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, SpKUE 3BE3JbI, IUIAHETHI, UX BHUIWMOE
JIBHKCHHE.

ConHeyHnas cucteMa.

Connne. ConHeunast akTuBHOCTh. Mctounuk sHeprum ConHia U 3BE3.
3BE3/71bI, MX OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHeKTpadbHBIM Kiacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM ITOCJICJOBATEILHOCTH. 3aBHCHMMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIABHOW TMOCJEA0BATEIHLHOCTU. BHYTpeHHEE CTpoeHue



3BE31. COBpEMEHHBIC NMPEACTABIEHUS O MPOUCXOXKACHUU U 3Boitonuu CoiHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Mineunbiii I[Iyte — nama I'anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
INanaxktuke. Tunel raakTuk. Paguoranaktukyu u kBaszapbl. UEpHBIE ABIPHI B AApax
rajaKkTHK.

Bcenennas. Pacimiupenue Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PeTMKTOBOE U3ITyUYeHHUE.

MacmrabHas crpykrypa Beenennoit. MeTtaraiakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUH I ONIPEIeNICHUs TTOJ0XKEHUSI HEeOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3us1 CEeBEpHOro MOyIIapus U IpKUE 3BE3bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maroiee NOBTOPEeHUE

Ponr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOMN cepax NedaTeTbHOCTH YeIOBEKa, POJib U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHOU KapTHHE MHPA, pOJib GU3HMUECKOU TEOPUHU
B (OpMUpPOBAHMM TMPEACTABICHUN O (PUIMUECKON KapTUHE MHpPA, MECTO
bu3UYECKON KapTUHBI MUpa B OOIEM PSIAYy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJICHUH O TIPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
ounosnoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SIBJICHUE, HAy4HbIA (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIETh, U3MEPECHUE.

Mamemamuka: pemIEHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
byHKIIUA: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPHI M UX MPOEKLUMWH HA OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApPHBIX (YHKIMH, NPU3HAKH TOJ00MS TPEyTroJbHUKOB,
OTIpeICNICHHE TUIOMIAU TIIIOCKUX (UTyp U 00BbEMA TEll.

buonocusn: >nexTpudeckue SBICHUS B KUBOW MpPHUPOJE, KoJieOaTelbHbIC
JBWKEHHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOJE, NECUCTBUE
paauanyvy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIIMYECKAsI CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PEIIETKH, CHEKTPaJIbHBIN
aHaJus.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKU MATHUTHBIX Py,
dboTochEMKa 3eMHOM IMOBEPXHOCTH, IIPEACKA3aHUE 3EMJICTPSICCHHM.

Texnonocus: NWUHUM DJEKTpPONEpenay, TIEHEPATOP NEPEMEHHOTO TOKa,
JJIEKTPOJBUTATENb, WHAYKIMOHHASA I€Yb, pajgap, PaIUONPUEMHHUK, TEIEBU30D,
anteHHa, teiedoH, CBYU-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
CoJIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenMera «@Du3nuka» Ha YpPOBHE CpPETHEro O0OIIero
obOpazoBaHus (0a30BBIM YPOBEHb) JOJIKHO OOECICUHTh JOCTHKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIm4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusnka» TOJKHbI
OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH MO3ULMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKICHHUI, COOTBETCTBYIOIINUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B MPOLECCE pEeAIM3alui OCHOBHBIX HalpaBICHUN
BOCIUTATENIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUaAIOIIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKMX T'yMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIUY;

YMEHHE B3aHMOJIEMCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOMN WJICHTUYHOCTH,
MaTPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBE/ICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
npuUCyLIero (pU3nYecKoi HayKe;



5) TPy10BOT0 BOCTIMTAHUSI:

WHTEPEC K pa3IuyHbIM cdepaMm NpodecCHOHAIBHON AESTEIBHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapaKTepa KOJOTUYECKHUX MPOoOiIeMm;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIed YCTOMYUBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacCIIMpEeHHE OIbITa JEATEILHOCTH DSKOJOTUYECKONW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

chOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTh B IIpollecce
U3ydeHUsT  (QU3WKHA ~ OCYIISCTBJIATHL  NPOSKTHYID M HCCIEAOBATEIIbCKYIO
NEeATENHHOCTh HHIMBUIYAIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUSA
ba3oBble Jilornueckue 1eMCTBHA:
CaMOCTOSITETLHO  (OpPMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENN ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTIDKCHMUS
BBISIBISITh  3AaKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAECMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICTEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUM JIESITECIBHOCTH;
KOOPJAWMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
Bba3oBble ucciaeaoBareabCKHe AeiicTBUS.
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMU TOHATHUSMM M METOAAMHU
(bu3HUECKON HAyKU;



BJIa/ICTh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKON U MPOCKTHOU ACSITEIbHOCTH
B o0Osactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEP)KaHUs, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BJIQIeTh BHUAAMU JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliy, MPeoO0pa3OBaHUI0 W MPHUMEHEHHUIO B Pa3iIHYHBIX Y4YeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00y1acTu (HU3UKH;

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3UPOBAaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelleHHs, HaXOAWTb apTyMEHTHI Ui J0Ka3aTelbCTBa
CBOUX YTBEPKICHHM, 3a/1aBaTh MApaMETPhbl K KPUTCPUHU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
NESATETHHOCTH, B TOM YHCIIC TIPU U3yYCHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHWsA 1O (HU3UKE B MPAKTHYECKYI0 001acTh
KU3HEACSITEILHOCTH;

yYMETh HHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a/1a4H, IOMYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJyYCHUs WHGOPMAIUU (PU3NIECKOTO CONEPIKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TMOWCK, aHaJM3,
CHUCTEMATHU3AINI0 W WHTEPHIPETAlni0 WH()OpPMAIMU pa3IWYHBIX BUAOB U (popMm
IIPE/ICTABIICHNUS,

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIB30BaTh  CpEJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEUICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3aja4 ¢ CoOONIOIeHHEM TpeOOBaHMN JPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHusi, TMpaBOBbIX M OJTUYECKHUX HOPM, HOPM
UHGOPMAITMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (M3MUYECKOTO COACPX aHWS B PAa3IMUHBIX (dopMaTax C
y4€TOM Ha3zHAYCHUS MHPOPMAIUH U 1EIEBON ayAUTOPHUH, BHIOHpAs ONTUMAIIbHYIO
dbopMy TIpeICTaBICHUS U BU3yaTH3aIUH.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIEe YUueOHbIE 1eliCTBUA:
OCyIIECTBIATh OOIIeHHe Ha ypokax (U3MKH U BO BHE-YPOUHOMH
NEATENBHOCTH;



pacmo3HaBaTh TMPEANOCHUIKH  KOH(MIUKTHBIX CHUTyalldd ©  CMATYaTh
KOH(DIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEACTB;

MOHUMAaTh W MCIIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIUBHUIYaJIbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX NEUCTBHA C Y4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh 1€MW  COBMECTHOM  JEATECIIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacmpenensiaTh poiau ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOU paboTHhI;

OLICHUBATh Kauye€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaH]bl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE MPOEKTHI, OLECHHMBATh WJAEHU C TO3WIMA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEJECHHE B Pa3JIUYHBIX
CUTYaIIUsX, IPOSBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranusanus:

CaMOCTOSITETILHO OCYLIECTBJISATh MMO3HABATENIbHYIO JAESITENIbHOCTh B 00JacTH
(GU3MKM W acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIHUPOBAThH
cOOCTBEHHEBIC 33/]a4H;

CaMOCTOSITEJIFHO COCTaBJIATh IUIaH PEIICHHS PacdyE€THBIX U KaueCTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUS MPAKTUYECKONH paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TPETIOUTCHHI;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuupsTh paMK{ yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHWBATh IPUOOPETEHHBIN OTIBIT;,

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYAHMIMH B 00JacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OILIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh  HABbIKAMU  TIO3HABaTENbHOM  pedrexkcun  Kak  OCO3HaHUsA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, HMX PpE3YyJbTaTOB U
OCHOBAaHMUII;



WCIIOJIB30BATh MPUEMBI pe(PIICKCUU IS OLICHKU CUTYaIluH, BEIOOpa BEPHOTO
pelIeHuUs;

YMETh OIIEHUBAaTh PHUCKH U CBOCBPEMEHHO NPHHUMATH PEIICHUS IO UX
CHUKECHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX IMPH aHAIM3E pPe3yIbTaTOB
e TENHHOCTH;

MPUHUMATh ce0sl, MTOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI WM apTryMEHTHl JPYTHX TpPH aHaIu3e pe3yIbTaToB
NEeSATENHHOCTH;

MPU3HABATh CBOE MPaBO ¥ MPABO APYTUX HA OIHOKH.

B mporecce AOCTMKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no Qu3nuKe s YpOBHS cpeaHero oOmero oOpa3oBaHUS Yy OOYy4aromuXxcs
COBEPIIICHCTBYETCS OMOIMOHAITEHBIH MHTEIUICKT, MIPEITOJIar AFOTIIHIA
c(hOpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHHE, BUJIETh HAMPABICHUS PA3BUTHUSI COOCTBEHHOW AMOITMOHATILHON CQEPHI,
OBITh YBEPECHHBIM B ceOe€;

caMOpETyJIMPOBaHUs, BKIIIOUYAOIIET0 CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aIalnTHPOBAThCA K
YMONMOHAIILHBIM U3MEHECHHSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAINH, BKIIOUYAOINICH CTPEMIICHUE K JOCTIKCHHIO TSI U
yCIeXy, ONTUMHU3M, HHHUIIMATUBHOCTH, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOHX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MOHUMATh 3MOIIMOHATIBLHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €T0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKITFOUYAIOIIUX CIOCOOHOCTh BHICTPAUBATh OTHOIIICHHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDHI

K koniy oOyuenuss B 10 kjacce mpeaMETHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHON TEXHUKHU HU
TE€XHOJIOTUH, B MPAKTUYECKOU JAEATEIBHOCTH JIOJICH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJEINEeH:
MaTepHalibHasi TOUKa, MHEPIUMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIO,
WJICATIBHBIN Ta3, MOJIEJIM CTPOEHUS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU pelieHur PU3NUECKUX 3a/1ay;



pacrnio3HaBaTh (pU3MUYECKUE SBJICHHS (TPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH CTPOCHMS BELIECTBA U
NIEKTPOJUHAMUKHN:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJIHOE IMaJeHue TeJ, IBUKEHUE [0 OKPYKHOCTH, HHEpLus,
B3auMojielicTBue Tel, nuddy3us, OPOYHOBCKOE JBHKEHUE, CTPOCHUE >KUIAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IPU HArPEBAHUU (OXJIAKIEHUH ), TEIIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAILMs, IUIABJIICHHE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHNUE IaBJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHMA Tra3a B HM30Ipolieccax,
AIIEKTpU3ALUs TN, B3aUMOACHCTBUE 3apSA/I0B;

OIKCHIBAaTh MEXAHUYECKOE IBUKEHHE, HCIOJNb3Yys (PU3MUECKHE BEINYUHBI:
KOOpJIMHATa, MyTb, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC TeJla, KUHETUYeCKasi DHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUecKas
paboTa, MexaHW4YecKass MOIINHOCTh; NpPH OINUCAHUU NPaBUIBHO TPaKTOBAThH
(U3HYECKUIT CMBICT MCHOJb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS M €IUHHIIBI,
HaxXoAUTh (OPMYJIbI, CBA3BIBAIOIINE AHHYIO (PU3UYECKYIO BEIMUUHY C JAPYTUMU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBJICHMS,
UCTIONIb3Yysl (U3MYECKUE BEJIMYUHBI: JaBl€HHE Ta3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOTO JIBUKEHUS MOJIEKYJI, CpEIHEKBaJApaTUuIHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA((DUIIMEHT TMOJIe3HOTO JEWCTBHS TEIJIOBOTO JIBUTaTessl; MpHU OMUCAaHUU
OpaBWIBHO TPaKTOBaTh (U3UYECKUH CMBICT MCHOJB3YEMbIX BEJIWYUH, HX
0003HaUeHUs W EAUHUIBL, HAXOAUTh (OPMYJbI, CBS3bIBAIOLIME JAHHYIO
(pU3HYECKYIO BEIUUUHY C JPYTUMH BEINYNHAM;

OINMCHIBATH U3YUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKHE
SBJIEHUS (IIPOLIECCHI), UCIIOB3Ysl (PU3NUYECKUE BEIUUYMHBL: DJIEKTPUUECKUN 3apsl,
AIIEKTPUUYECKOE T0JIe, HANPSKEHHOCTD TMOJISl, MOTEHIIMAJ, pa3HOCTh MOTEHIIUAJIOB;
OpU ONHCAHMM TMPABWIBHO TPAKTOBAaTh (PU3UYECKHM CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHHUS U EAWHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOILINE
JTaHHYI0 (PM3UYECKYIO BEJIMYHUHY C APYTHUMH BEJIMUYUHAMY,

aHAJIM3UPOBATh (PU3UYECKHE TMPOIECCHl U SBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHLMUIBL: 3aKOH BceMupHoro tsrotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpAaHEHUsl MEXaHWYECKOW DSHEpPruM, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHIUI CYNEPIO3ULUA CHJI, NPUHLUI PABHOMNPABHUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHMS BEIECTBA, TIa30BbIE
3aKOHBI, CBS3b CPEIHEN KMHETUUYECKON PHEPrUM TETIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMmepaTypoH, MEepBhIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHUS
IIEKTPUYECKOr0 3apsia, 3akoH KylloHa, Opu 3TOM pas3iinyaTh CIOBECHYIO



(GbOopMyIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TMPUHILMIBI JCHCTBUS MAalllMH, HTPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIIOJIb30BAHUS B
TOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI TI0 HCCIENOBAHUIO (PH3UYECKUX SBICHUN U
IPOLECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEpPEHHUH, MpPU 3TOM
dbopMmynupoBath MnpobieMy/3amadyy M TUIOTE3y Y4eOHOro HJKCIEepPUMEHTA,
coOupaTh YCTaHOBKY W3 TPENIOKEHHOTO O0OpYAOBaHHWs, MPOBOAHWTH OMIBIT U
bopMyIIHpPOBATH BHIBOJIHI;

OCYILECTBIIAThH MPSMBIE U KOCBEHHBIE U3MEPEHUsI (PU3NYECKUX BEIUYUH, MPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUsT M HCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH TOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBaTh  3aBUCHUMOCTH  MEXIy  (QHU3UYECKUMH  BEIUYMHAMH  C
UCTIOJB30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcupoBaTh pe3yJabTaThl MOJYUYEHHOM 3aBUCHUMOCTH (U3NYECKUX BEIUYUH B
BU/JIe TaONIUIl U TpaUKOB, AeNaTh BEIBOBI MO pe3yIbTaTaM UCCIIEeI0BaHMUS;

coOJro1aTh MpaBwia 0€30MacHOro TpyAa MPU MPOBEACHUU HCCIEIOBAHUMA B
pamMkKax y4eOHOTO DSKCIEepMMEHTa, Y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1TaOOPaTOPHOTO
000py1I0BaHUS;

pemiath pacu€THblE 3aJa4d C SIBHO 3aJaHHON (U3MYECKOM MOJIENbIO,
UCTIONB3Ys (hM3MUECKUEe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBHS 3aaun
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOUMBbIE JUIsl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHWBATh PEATbHOCTh
MOJTy4YE€HHOTO 3HauUeHUs (PU3NYECKOM BETNUHHBI;

penaTh KaueCTBEHHbBIE 33/1aUl: BBICTPAUBATH JIOTHYECKH HETPOTHUBOPEUUBYIO
IIETIOYKY PacCyXJICHUH C OMOpOH Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |
dbu3nYecKue sIBJICHNUS,

UCTIONB30BaTh  MpPH  pEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIITU
¥ TIPEJICTAaBJICHUsI y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POPMAINH, TOJYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTyIaeMyt0 HHPOPMAITHIO;

PUBOUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apYOECKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KWU3HU
JUIsl o0ecriedeHus: 0€30NaCHOCTH MPU OOpaLIEHUU ¢ MPUOOpaMu U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOIECHUS HOPM JKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOUIEH CpeIE;

paboTatb B TIpyIIe C BBHIIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPalMOHAIBHO pacHpeAcssiTh O00S3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJ€KBATHO OICHUBATh
BKJIQJ] KQXJIOTO U3 YYACTHUKOB TPYIINbI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIe Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON HEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJIeei:
TOYCUHBINA AICKTPUUYECKUN 3apsifl, Iyd CBETa, TOUCYHBIN UCTOUYHUK CBETA, si/epHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifjpa MPU PEIICHUU (PU3UUECKUX
3aj1ad;

pacrno3HaBath (pU3NUYECKHE SIBJICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJIUHAMUKHN U KBAHTOBOW (DM3UKH: JIEKTPUUECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aMMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHWUTHasE WHAYKIUSA, JCHUCTBUE MAarHUTHOIO TOJiA Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMAarHUTHBIC KOJeOaHWs U
BOJIHBI, MPSMOJIMHENHOE pPACHPOCTPAHEHUE CBETA, OTPa)XKEHUE, MPEIOMIICHUE,
uHtepdepennus, audpakuus W MOOJApU3alUsi CBETa, JHUCIEPCHS CBETa,
dbotornexTpuueckuit 3pdext (pororddekT), cBeTOBOE NaBieHUE, BOSBHUKHOBEHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJd, €CTECTBEHHAass W HCKYCCTBEHHAas
PaINOaKTUBHOCTE;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DJICKTPUUYECKYI0  MPOBOJUMOCTh  Pa3JIUYHBIX  Cpela) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (MIPOIIECCHI), HUCIHONB3YysSd (PU3NUEeCKUue BEIUUUHBI:
AIEKTPUYECKUI 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HAMNPSHKEHUE, JICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, SJEKTPOJBIDKYIAs CWia, paboTa TOKa,
WHIYKIMST MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHia, WHIYKTHBHOCTb
KaTYIIIKH, SHEPrus JJIEKTPUYECKOr0 M MAarHUTHOTO TOJIeH, MEepuojJ M YacroTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsj W CHJia TOKa B MHpolecce
TAPMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKasi CWJa JIMH3bI, TPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3HUUECKUI
CMBICJ HCIIOJB3YEMBIX BEJIMYMH, HMX OOO3HAYCHUS U €JWHUIIBI, YKa3bIBaTh
dbopMmyIibl, CBS3bIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JIPYTUMHU
BEJINYMHAMU;



ONMUCHIBATh H3YyUYCHHBbIE KBAHTOBBIC SIBJICHUA U TMPOLECCHI, HCIOIb3YS
¢dbu3nuecKre BEIMYMUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI H
4acToTa CBETa, PHEPTUs M UMITYJIbC (DOTOHA, IEPHUO/] MOTypacnaa, YHEPTUs CBS3H
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABUIBHO TPAKTOBATh (U3UYECKUM CMBICT
UCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAUEHUS U €JIUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3WYECKYI0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapaJlIeILHOIO
COCIMHEHUA NPOBOJHUKOB, 3aKOH J[koyns—JIeHlma, 3aKOH BIEKTPOMAarHUTHOU
WHYKINH, 3aKOH MPSMOJUHEUHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHe OWHINTEHHA s doTtodrddexra,
3aKOH COXPAaHEHWS DHEPTUHU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUs MacCOBOr0 yucia, moctyiatel bopa,
3aKOH PaJMOaKTHUBHOIO pacmnajia, Ipu dTOM pa3indaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBI, 00JACTH)
MPUMEHUMOCTH;

OTPENIeNATh HAIPABJICHUE BEKTOPA MHIYKIIMK MAarHUTHOT'O TOJISI TPOBOIHUKA
C TOKOM, cujibl AMnepa u cuiibl JlopeHna;

CTPOUTh M OIKCHIBATh H300pa)KEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIoM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMU: MPU ITOM
dbopmynupoBath mpoOieMy/3aady ¢ THUMNOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOupaTh yCTaHOBKY W3 TPEIJIOKEHHOTO OO0OPY/IOBaHUS, MPOBOJWUTH OIBIT U
(GbopMyIHpPOBATH BHIBOIHI,

OCYHIECTBIISTh MPSAMbBIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYUH, TIPH
TOM BBIOMpPaTh ONTUMAJLHBIA CIIOCOO M3MEPEHHS W HUCIIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BAaHUEM
OPSMBIX M3MEPEHWI: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (DHUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UYECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJro1aTh MpaBmia 0€30MacHOrO TpyJa MpPU MPOBEJACHUU UCCIEIOBAHUM B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-WCCIICOBATEIHCKON W TPOSKTHOU
JESTETLHOCTH C HMCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1TAOOPATOPHOTO
000pyI0BaHUS,

pemiath pacy€THhIE 3aJa4d C SBHO 3aJlaHHOW (UBUYECKOW MOJIENbIO,
UCIIONb3Ys (PU3UYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu



BbIOMpaTh (PU3UYECKYI0O MOJENb, BBIACHATH (DU3HUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pellleHusi, MPOBOAUTh PACUEThl U OLIEHUBATh PEATbHOCTD
HOJIyYE€HHOT0 3HaueHUsl (PU3NYECKOM BETNUHNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUUYECKH HEMTPOTHUBOPEUUBYIO
LENOYKY pPACCYX IEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCcKUe SIBJICHUS,

UCTIONB30BaTh  MpPH  pEIIEHUH  ydeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALUU
U TPECTaBIICHU YYEOHOU M HAy4YHO-TIOMYJSIPHON MH(POPMALIUU, MOTYYEHHOU U3
pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOITYYaEMYI0 HH()OPMALHIO;

OOBSICHATh MNPHUHLMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO HCIOIb30BaHUS B MOBCEIHEBHON
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIET0 MHpa, B PA3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Uit o0ecriedeHus: 6e30MacHOCTH MPU OOpallIEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 30POBbS M COOJIOJICHUS] HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPYKAIOILIEH CpEJIE;

paboTaThb B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBAaTh pabOTy TIpPyHIbl, PalUOHAIBHO PpACHpPEleNsITh OOS3aHHOCTU U
IUTAHUPOBATDH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aJl€KBaTHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pacCCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Konn4yectBo 4yacos
HanmeHnoBaHue pa3/ie/ioB U TeM

Ne ni/m Konrpoabnubsie IIpakTHyeckue
NPOorpaMMbl Bcero
padoTbl padoThI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUA
11 @®u3nKa U METOJIbl HAYYHOT'O TO3HAHUS 2
Wroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 JluHamuka 7
2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI 9 1
TEOpHUH
3.2 OCHOBBI TEpPMOJIUHAMUKH 10 1
33 ArperaTHble COCTOSTHUS BEIECTBA. 5

®da30BEIC MepeXo bl

DJIEeKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

Wtoro no pazneny

Pazpnen 4. JIEKTPOIMHAMMUKA
4.1 DneKTpocTaTHKa

42 ITocTostHHBIN 2neKTpUYeCKUl TOK. TOKHM B
' PasIMYHBIX Cpeax

Hroro no paszneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II0 ITIPOTPAMME

24

10

12

22

68

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

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



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/

Pazpea 1. JIEKTPOJUHAMUKA

MarnuTHoe noje. I1eKTpOMarHuTHast
WHYKIUS

11

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

Mexanndeckue 1 SJICKTPOMAarduTHBIC

2.1
KoJIeOaHus
29 MexaHu4ecKue 1 3JICKTPOMarHUTHEIC
' BOJTHBI
2.3 Onruka

Hroro no paszneny

KoanuyecTBO 4acos

Bcero
padoThbI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OCHOBBI crenualIbHON TCOpHUU

OTHOCHUTEITLHOCTH
Utoro no pazneny

Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DeMeHThl KBAHTOBOU OIITHKU

4.2 Crpoenue atroma

4 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmnoreka [JOK



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

4.3 AToMHOE AP0 5

Wroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DeMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOLIEE TIOBTOPEHUE

6.1 O06o0maroiiee MOBTOPEHUE 4
Uroro no pazgeny 4
PeszepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME 68

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Bbub6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uupposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero HU3y4eHus: o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
®u3uka — HayKa O IpUpo/Ie.
Hayunsie MCTZ bl HOEH;)HI/?}I 1 0 0 bubmorexa HOK
Y A 05.09.2023  https://m.edsoo.ru/ff0c32e2
OKpYXKaloIIero Mupa
Ponb 1 mecto pusuku B
dbopMHUpOBaHUH COBPEMEHHOMN 1 0 0 bubnmoreka [JOK
Hay4YHOU KapTHUHBI MUPA, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JTI0IeH
MexaHn4ecKoe IBUKEHHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 0 0 bu6mmoreka [{OK
neuxkenus. [lepemenienue, ckopocTs, 12.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHue
PaBHOMEpHOE NpAMONIHMHENHOE 1 0 0 bubnuorexa [IOK
IIBIDKEHUE 13.09.2023  https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE 1 0 0 bubnuoreka [IOK
IBIOKEHUE 19.09.2023  https://m.edsoo.ru/ff0c372e
CBoOoaHoe majienne. Y CKopeHue 1 0 0 bu6mmoreka [{OK
C¢BOOOIHOTO ITaleHUS 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBosmHelHOE nBUXKEHUE.
JIBrKeHHE MaTepHAILHOW TOYKH 110 1 0 0 bubmmorexa [JOK
P 26.09.2023  https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[Ipunuun otHOCcUTeNnbHOCTHU ["anunes. 1 0 0 bu6mmoreka [JOK


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

10

11

12

13

14

15

16

17

HuepuumanpHble CUCTEMBI OTCUETA.
[Iepseiit 3ak0H HproTOHA

Macca tena. Cuna. [IpuHuun
cyIepro3unuu cuil. Bropoit 3akox
Herorona s MatepuanbHON TOUKU

Tpernii 3akoH HproTOHA 1151
MaTEpHUAIbHBIX TOYEK

3aKoH BceMUpHOro TsaroreHus. Cuna
TshxecTH. [lepBas kocMuueckas
CKOpPOCThb

Cuna ynpyrocrtu. 3akoH I'yka. Bec
Telna

Cuia tpenust. KoaddumueHT tpenus.
Cuia COnpOTHBIICHUS TIPH IBUKCHUU
TeNa B KUAKOCTU WIIH ra3e

[TocTynaTenbHOE U BpamaTeIbHOE
JBIDKEHHE a0COJIFOTHO TBEPIOTO Tea.
MowmenT cumsbl. Ilneuyo cunel. Ycnosus
paBHOBeCHsI TBEPIOTO Teja

HNMnynbec MaTepuanbHOU TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
NmMnynec cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE NBMKEHME
PaboTa 1 MOLTHOCTB CHIIBI.
Kunernueckas sHeprus
MaTepuaibHOW Touku. Teopema 00

N3MEHEHNN KHHETHYECKOIT OHEPIUn

[TorenmansHas 3HEprUs.

27.09.2023

03.10.2023

04.10.2023

10.10.2023

11.10.2023

17.10.2023

18.10.2023

24.10.2023

25.10.2023

https://m.edsoo.ru/ff0c3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [{OK


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

19

20

21

22

23

24

[MoreHumanpHas HEPTHS YIIPYTO
ne(OpMHUPOBAHHON NPYKUHBI.
[MoreHumanpHas HEPrHs Tea BOJIN3U
MOBEPXHOCTU 3eMJIU

[TorennuanbHble 1 HEMOTEHIUATbHbIE
cuiibl. CBA3b paboThI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTUN CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUIECKON
SHEPIrun

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
N3MEHEHHEM MEXaHMIeCKOM OHEPIrun
TeJIa Ha IPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KontponsHas pabota o teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE)

OCHOBHBIE TOJ0KEHUS MOJEKYJIISIPHO-
KHHETH4YecKol Teopun. bpoyHoBckoe
newkenue. uddysus

Xapakrep JBUKCHUS U
B3aUMOJICHCTBUS YACTUL] BEIIECTBA.
Mogenu cTpoeHHs Ta30B, JKUIKOCTEH
U TBEPABIX TEII

Macca mounekyin. KonudectBo
BemiecTBa. [locrosHnas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ mamepenue. [llkana remneparyp

07.11.2023

08.11.2023

14.11.2023

15.11.2023

21.11.2023

22.11.2023

28.11.2023

29.11.2023

https://m.edsoo.ru/ff0c461a

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4dc2



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

25

26

27

28

29

30

31

32

33

Ilenbcus

HUneanpueiii raz B MKT. OcHOBHOE
ypaBaeHue MKT

AOcoutoTHast TeMIiepaTypa Kak Mepa
CpeHEN KHHETUYECKON YHEPTUH
JIBU)KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTU MEKIY
napamMeTpamMH COCTOSIHUS
pa3peKeHHOTo ra3a»

N3onpoueccsl B U1€aJIbHOM I'a3e U UX
rpaduueckoe MmpeacTaBiIeHIe

BryTtpeHHss sHEprus
TEPMOJIMHAMHYECKON CUCTEMBI U
criocoOsl e€ u3Menenus. Konngectro
TEIUIOTHI U paboTta. BHyTpeHHsI
SHEPIHs OJHOATOMHOI'O UJI€aJIbHOTO
rasa

Bunb! Terutonepenaun

VY nenbHas TEIIOEMKOCTh BELLIECTBA.
KommuecTBo TemioTs! npu
teronepenaye. AnnadaTHbIi
nporecc

[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0

05.12.2023

06.12.2023

12.12.2023

13.12.2023

19.12.2023

20.12.2023

26.12.2023

27.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c511e

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

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [{OK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

34

35

36

37

38

39

40

41

42

43

IMPUMCHCHHUC K U30IIponcccamMm

HeobOpaTtumocTh mporieccoB B
npupojae. Bropoii 3akoH
TEPMOJAMHAMUKU

[Tpunun nevicteus u KII/ TernmoBoi
MaIuHbI

uxn Kapno u ero KII[

DKoJ0ru4ecKue npooIeMbl
TEIJIO3HEPreTUKU

O6o06maromuit ypok «MouekyiasipHas
¢uzrka. OCHOBBI TEPMOAUHAMUKI

KonTtponbHas pabota o teme
«Monexynsipras ¢puznka. OCHOBBI
TEPMOIUHAMHKID)

[TapooGpa3oBaHue U KOHIEHCALUS.
Wcnapenue n kunexnue

AOCoIOTHAsI U OTHOCUTEITbHAS
BJIQXKHOCTH BO3/ayxa. HaceleHHbIH
nap

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tea. AHU30TPOIUS
CBOMCTB KpHCTaLIoB. Kuakue
Kpuctasibl. CoBpeMeHHbIE
MaTepuaibl

[InaBneHne u KpucTauIM3aLus.
VenpHas TEmaoTa MIaBJICHHUS.
CyOmumarust

09.01.2024

10.01.2024

16.01.2024

17.01.2024

23.01.2024

24.01.2024

30.01.2024

31.01.2024

06.02.2024

07.02.2024

13.02.2024

https://m.edsoo.ru/ff0c5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

Bbub6moreka [JOK
https://m.edsoo.ru/ff0c600a

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6708



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
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

44

45

46

47

48

49

50

51

52

53

YpaBHEeHHE TEIUIOBOTO OamaHca

DIeKTpU3alus Tel. DICKTPUUECKUI
3apsia. JIBa BU1a ANEKTPUUECKUX
3apsi0B

IIpoBOTHUKHU, TUATEKTPUKU U
MOJYIPOBOIHUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsia

B3aumoneiicTBue 3apsiioB. 3aKoH
Kynona. Toueunslii 21eKTpU4eCKU
3apsiz

Hanps>k€HHOCTB IIEKTPUYECKOTO
nosist. [IpuHnun cynepnosuuuu
ANIEKTPUYECKUX ToseH. JInnun
HANPSKEHHOCTH

Pabota cuit 21eKTpoCcTaTHueCcKoro
noia. ITorenrman. PasHoctb
IIOTCHIIAJIOB

HpOBO,Z[HI/IKI/I U JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJICKTpI/I‘-IeCKaﬂ IMPOHUIIACMOCTD

OnexTpoéMkocTh. KoHmeHncartop

DNEKTPOEMKOCTD MJIOCKOTO
KOHJIeHCAaTOopa. DHEPTHUs 3apsHKEHHOTO
KOHJIEHCAaTOpa

JlaGopatopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"

14.02.2024

20.02.2024

21.02.2024

27.02.2024

28.02.2024

05.03.2024

06.03.2024

12.03.2024

13.03.2024

19.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc6bcc

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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

54

55

56

57

58

59

60

61

[IpuHIUI nEelcTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIBLHOTO
amnmnapara, CTpyHHOTO IPUHTEpA.
DIIeKTpOCTaTUYECKAs 3aIIHTa.
3a3eMJIeHHE JIEKTPOIPHUOOPOB

DNEKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnporusnenue. 3akon Oma st
y4acTKa Lenu

[NocnenoBarenbHOE, MapauieabHOE,
CMEIIaHHOE COeIMHEHHE
poBOIHUKOB. JIabopaTopHas paboTa
<<I/I3yquHe CMCIIAaHHOI'O COCANMHCHUA
PE3UCTOPOBY

PaboTa 1 MOLITHOCTH 3IEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenna

3akon Oma 1715 IMOTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/]C ncrtouHuka Toka u
€r0 BHYTPEHHETO COMPOTHBICHUS

DIIEKTPOHHAs MPOBOJIUMOCTD TBEPIBIX
METaJuIoB. 3aBUCUMOCTD
COIIPOTUBJIEHUS] METAJIJIOB OT
temriepatypbl. CBEpXIIPOBOIMMOCTh

DJIEKTPUYECKUHN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB

[TomrynpoBOIHUKH, UX COOCTBEHHAS U

20.03.2024

02.04.2024

03.04.2024

09.04.2024

10.04.2024

16.04.2024

17.04.2024

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorekxa [JOK


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

62

63

64

65

66

67

68

IpUMecHas MpoBOAUMOCTh. CBoicTBa

p—n-nepexona.
[TonynpoBoaHUKOBBIE TPUOOPHI

DNEKTPUYECKUN TOK B pacTBOPax U

paciiiaBax 3JICKTPOJIUTOB.

SHGKTPOJII/ITI/I‘-IGCKEUI Jucconuanus.

DIIEeKTPOIHN3

DJIEKTPUUYECKUH TOK B ra3ax.
CamocTosTenbHbIN 1
HECaMOCTOSITEJIbHBIN pa3psil.
Monnus. [Tnazma

DJIeKTpU4ecKue MpruoOphI U
YCTPOWCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0e30MacHOCTH

O6o0maromuii ypok
«DNEKTPOAMHAMHUKAY
KonTtponsHas pabota o teme
«2mnektpocratuka. [locTostTHHBIN
3NeKTpUUecKuil ToK. Toku B
Pa3INYHBIX CpeIax»

PesepsHbIil ypok. KoHTponbHas

pabora o Teme "IneKTpouHaMHKa"

PesepBHbIil ypok. O600aronuii ypok

no temaM 10 kitacca

OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68

23.04.2024

24.04.2024

07.05.2024

08.05.2024

14.05.2024

15.05.2024

21.05.2024

22.05.2024

https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc86fc

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [{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

11 KITACC

Ne
n/n

Tema ypoka

IlocTostHHBIE MATHUTEL K UX
B3aMMOJCHCTBYE. MarHuTHOE IOJIE.
BekTtop MaruuTHOM MHAYKUMH. JIMHUK
MAarHUTHON MHAYKIUHU

MarauTHO€ 1oJie MPOBOJIHHUKA C
TokoM. OnbIT DpcTena.
BzaumopeiicTBue npoBOJHUKOB C
TOKOM

JlaboparopHas pabota «3ydeHue
MardMTHOI'O IIOJIA KaTyIIKHU C TOKOM)»

JleficTBHE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amrepa.
JlabopaTopHnas pabota
«HccnenoBanue ASHCTBUS
TTOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM)

JleficTBMEe MarHUTHOT'O MOJIS Ha
JBHKYIIYEOCS 3apSKEHHYIO YaCTHUILY.
Cuna Jlopenna. PaGota cuiibt
Jlopenua

DOnekTpoMarauTHas HHAyKus. [loTok
BEKTOpa MarHUTHOM UHAyKuuu. IC
WHIYKIHUH. 3aKOH 3JIEKTPOMArHUTHOMN

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThbI

JlaTa
IIpakTH4eckue
U3y4eHust
padoThI
1
1

JJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubnunoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubnunoreka [JOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

13

14

nHaykuuu dapanes
JlaGopaTopHnas pabota

«I/ICCJ'ICI[OBaHI/IC SABJICHUA
BHCKTpOMaFHHTHOﬁ HWHIAYKIOHUW»

NuayKkTUBHOCTB. SIBIEHUE
camouHAykIuu. I1C caMOMHIYKITUH.
OHeprusi MarHUTHOT'O MOJIsl KATYLIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

TexHuueckue yCcTporucTBa U UX
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJBUTATENb,
YCKOPHUTENH JIEMEHTAPHbIX YaCTHILI,
MHIYKIMOHHAs II€Yb

O6061maromuil ypok «MarautHoe
I10JI€C. SHCKTPOMaFHI/ITHaSI HWHIAYKIOWS

KonTponbHas pabota mo Teme
«MaruuTHoe ToJI€e.
9HGKTpOMaFHI/ITHaSI I/IHZIYKIII/ISI»

CB00OO/THBIC MEXaHUYECKUE
kosnebanus. 'apmoHnyeckue
KojebOaHus. YpaBHEHUE
rapMOHMYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
Meproja MallbIx Koyie0aHuil rpy3a Ha
HUTH OT JUTUHBI HUTU B MaCChI TPy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [JOK
https://m.edsoo.ru/ffOcab82

but6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [JOK
https://m.edsoo.ru/ffOcb820



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

15

16

17

18

19

20

ANEKTPOMArHUTHBIC KOJeOaHus B
UJeaIbHOM KOJIeOaTeTbHOM KOHTYPE.
AHanorus Mexay MEXaHUYECKUMHU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATTbHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBiaeHue 0 3aTyXarOIIMX
KojeOaHusx. BeiHyX/IeHHBIC
MexaHHYecKHe Konedanus. Pe3onanc.
BbIHy)KIIeHHBIC 3HeKTp0MaI‘ HUTHBIC
KoseOanus

[Tepemennsbiii Tok. CUHYCOUJATBHBIN
IIEpEMEHHBIN TOK. MOLIHOCTD
[IEPEMEHHOI0 TOKa. AMILIUTYIHOE U
JEHUCTBYIOIIEE 3HAUCHHUE CUJIBI TOKA U
HaIpsHKEHUS

Tpanrcdopmarop. [IpousBoscTso,
nepenaya u noTpedieHue
3IEKTPUUYECKON SHEPTUU

YCTpolCTBO M MPAKTUYECKOE
MIPUMEHEHHE AJIEKTPUIECKOTO 3BOHKA,
reHeparopa nNepeMeHHOro ToKa,
JUHUH BIIeKTporiepeaad

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ncnonb3oBaHus
AJIEKTPO’HEPIHH B TOBCEAHEBHOM
AKU3HU

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

30

MexaHn4eckue BOJIHBI, YCIOBUS
pacmnpoctpanenus. [lepuoa. Ckopoctb
pacrpocTpaHeHHUs U JTMHA BOJIHEI.
[Tonepeunsie U TPOIOJIHLHBIC BOTHBI

3Byk. CkopocTb 3ByKa. I poMKOCTh
3Byka. Bricora Tona. TemOp 3ByKka

DNEeKTPOMarHUTHbHIE BOJHBI, UX
cBoiicTBa U ckopocTh. [lIkana
3J€KTPOMAarHUTHBIX BOJIH

[IpuHIUTIBI paTnOCBA3U U
TeneBuaeHus. Pa3Butue cpeacTn
cBs3u. Pagnonokamus

KonTponbras pabora «Konebanus u
BOJTHBI»

[IpssMonMHENHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOU Cpeje.
Toueunslii ICTOYHHK cBeTa. JIyu
CBETa

OTtpaxxeHue cBeTa. 3aKOHbI

oTpaxkeHus cBeta. [loctpoenue
n300pakeHU B IIIOCKOM 3epKajie
[Ipenomnenne ceera. [ToaHoe
BHYTpeHHee oTpakeHue. [IpeaenbHslii
yTOJI TIOJIHOTO BHYTPEHHETO
OTpaKeHHS

JlabopaTtopHnas padota «M3mepenne
MoKa3aTessl MPEIOMIICHHS CTEKIIa

JIunzsl. [locTpoenue n3odpakeHuii B

bubmorexa [JOK
https://m.edsoo.ru/ff0ccab4

but6mmoreka [{OK
https://m.edsoo.ru/ffOcccOc

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bu6nunoreka [IOK
https://m.edsoo.ru/ffOcc6f8

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

but6mmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd7{6

bubmmoreka [IOK
https://m.edsoo.ru/ffOcd67a

bubmmoreka [IOK



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

31

32

33

34

35

36

37

38

39

nuH3e. PopMyiia TOHKOM JIMH3BL.
YBenu4ueHue JuH3bI

JlaGopaTopHnas pabota
«/ccienoBanue CBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus cBeta. CIIOKHBIN COCTaB
oenoro cBerta. Llet. JJaboparopnas
pabora «Habnronenue aucnepcun
CBETa»

Wurtepdepennus creta. dudpaxius
cBeta. /ludpakuuonnas pemeérka

[TonepedyHOCTHh CBETOBBIX BOJIH.
[Tonsapusanus ceera

Onrtuyeckue MpuOOPHI M YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS

FpaHI/IHLI MMPUMCHHUMOCTHU
KJIaccuuecKo MexaHuku. [loctynarsl
CHeLHaIbHON TeopuH
OTHOCUTEIILHOCTH

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3aMeITIeHne BPEMEHH M COKpalIEHUE
JUTHHBI

DHeprus U UMIYJIbC PEISITUBUCTCKOM
yacTulbl. CBS3b MACCHI C SHEPTUEH U
HMITYJIbCOM. DHEPIUsl MOKOs

Konrtponsnas padora «OnTHKa.
OcHOBBI cIENIMANIBHOM TeopUn
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcddle

bubnuoreka [JOK
https://m.edsoo.ru/ffOced22

bu6nunoreka [IOK
https://m.edsoo.ru/ffOcf02e

bubmmoreka [IOK
https://m.edsoo.ru/ff0cf862

bubmmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bubnunoreka [JOK
https://m.edsoo.ru/ffOcfc68

but6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cf6f0

40

41

42

43

44

45

46

47

48

49

®oronsl. opmyna [Inanka. Dueprus
U UMITYJIbC (POTOHA

OTKpBITHE U HCCIIEIOBaHUE
dotorddexra. Onbiter A. I'.
CroneroBa

3akonsl portorddexra. YpaBHeHUE
OiiHmTeliHa 11 poTtodrddexra.
«Kpacnas rpanuma» porodddexra

Hasnenune cBera. OnwiTe [1. H.
JleOeneBa. XuIMHUUECKOE IeHiICTBUE
cBeTa

TexHuueckue ycTpoucTea u
MPAKTUIECKOE TPUMECHEHUE:
(dboTosnemMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]

Pertennie 3agau mo reMe «JIeMEHTHI
KBAHTOBOU OIITUKN

Mongens atoma TomcoHa. OnBITEI
Pezepdopna mo paccessHUIO 0-9aCTHII.
[InanerapHas Mmozenb aroma

IToctynater bopa

N3nyuyenue u noriomenue GoToHOB
MpY MEePEeXOoie aToMa C OJHOTO YPOBHS
SHEpPruu Ha JIpyroi. Buasl ciekTpos
BonroBele cBoiicTBa acTHIl. BOmHEI
ne bpoiura. Kopryckynsipao-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6

but6mmoreka [{OK
https://m.edsoo.ru/ffOcffc4

but6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

bubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

56

BBIHYKJACHHOC U3JIYUYCHUC

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopna no onpeneneHnio cocraBa

PAAUOAKTUBHOI'O U3JTYYCHUA

CgoiictBa anbda-, 6era-, raMma-
n3nydeHus. BiusHue
PaaOAKTUBHOCTH HA KUBbIE
OpraHU3Mbl

OTKpbITHE TIPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-u3nydenue

OHeprus cBA3M HyKJIOHOB B S/pE.
Snepubie peakuuu. S nepHbii
peakrtop. [Ipo6iembl, TepCIEKTUBHI,
JKOJIOTMYECKHE ACTIEKTHI S1€PHOI
SHEPIreTHKHU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTO bl HAOIOICHUS U
pPEruCTpaIfK SJIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalbHbIE
B3auMoJercTBusl. EQUHCTBO
(u3MUecKoi KapTUHBI MUPaY

Bun 3Bé3nH0r0 HeOa. Co3Be3nus,
SpKHE 3BE3/IbI, TUTAHETHI, UX BUANMOE
nBmkeHue. ConHevHast CUCTeMa
Comnnne. ConHedHass aKTHBHOCTD.
Ncrounuk sneprun ConHua U 3BE311

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

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

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

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



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

57

58

59

60

61

62

63

64

3BE3bI, X OCHOBHEIE
XapaKTepUCTUKU. 3BE3/bI [I1aBHOU
MOCJIeZI0BaTeNbHOCTU. BHYTpeHHee
cTpoenue 3B€311. COBpeMEHHbIE
IIPEICTABICHNS O IIPOUCXOXKICHUU U
sposmony CosHIa U 3BE37

Mineunsiii [lyTe — Hama I'anakTuka.
[Tonoxenue u apmwxenue CosHua B
lamaxruke. ['amaktukn. Y€pHpie
JBIPBI B IAPAX TaJaKTUK

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

HepCH_IeHHLIC HpO6HeMLI ACTPOHOMUHU

Kontposbhas pabota «DJ1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKID)

O6o06maromuii ypok. Pois ¢usuku u
ACTPOHOMHUHU B IKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COIMAIbHON B
3THYECKOH cdepax AeaTeIbHOCTH
YeJIoBeKa

O6o0maromuii ypok. Poibs u mecto
(U3HUKY U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o06maromuit ypok. Poib
¢usnveckoit Teopun B HopMUPOBAHUH
MIPECTaBICHUN O (PU3NIECKOM
KapTUHE MHpa
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O6o6maromuii ypok. Mecto
¢u3nUecKoil KapTUHBI MHUpa B 001IeM
PSTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOIC

PesepsHbIil ypok. MarautHoe mnoie.
DONeKTpOMarHuTHas MHAYKLIHS

PesepBHbiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuun
OTHOCHUTEJIBHOCTH

Pesepnbiii ypok. KBanroBas ¢pusuka.
DneMeHTbl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

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



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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