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HOACHUTEJBHASA 3AIITMCKA

[IporpamMma no ¢usmuke 6a30BOro ypoBHsI Ha ypOBHE CpeIHEro o0Iero oopazoBaHus
pazpaboTaHa Ha OCHOBE IOJIOKEHMH W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHSI OCHOBHOM
oOpasoBarenbHON Tmporpammel, mnpenactaBieHHbIX B PI'OC COO, a Takke ¢ y4ETOM
benepanbHOl pabodeil mporpaMMmbl BOCIUTAHUS U KOHLEMLWHU MPEnojaBaHus y4yeOHOro
npeamera «®dusukay B 00pazoBaTeNbHBIX oOpraHusanusax Poccuiickont ®denepamuu,
pealIn3yIONMX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanue mporpamMmbl Mo (QHU3UKE HAMpaBiICHO Ha (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTHHBI Mupa oOywaromuxcs 10—11 kiaccoB mpu oOydeHun ux (GU3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESTEILHOCTHOrO mojaxona. [Iporpamma no ¢usuke
cootBercTByeT TpeboBanusiM ®PI'OC COO k miaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM H
MeTamnpeIMETHBIM pe3ysbTaTaM O00y4YeHHs, a TAK)KE YUUTHIBAET HEOOXOIMMOCTh peain3aluu
MEXIPEIMETHBIX CBsI3ei (PU3UKU C €CTECTBEHHO-HAYUYHBIMH Y4eOHBIMU IpeaMeTamu. B Hel
ONPEAEINSAIOTCA OCHOBHBIE IIENM U3y4eHHs (U3MKH Ha YPOBHE CpPEIHEro oOIero
oOpa3oBaHMs, IUIAHUPYEMbIe pE3ylIbTaThl OCBOCHHS Kypca (U3HKU: JHYHOCTHBIE,
MeTanpeaMeTHbIe, TPEeAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma no pu3uke BKIFOYAET:

® [ITaHUpPyEMblEe Pe3yJbTaThl OCBOCHMs Kypca (PU3MKHM Ha 0a30BOM YpPOBHE, B TOM

qHclie IPeIMETHBIE Pe3yIbTaThl IO FoJaM 00y4YeHUS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

Odu3uka Kak Hayka o HauOolnee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYNAas B KayecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCHT CYIICCTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUU 00
okpyxaromeM Mmupe. LIkonpHBI Kypc (U3UKH — cHCTEMOOOPA3yIOIMUN il €CTECTBEHHO-
HAyYHBIX Y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB
U SBIIEHUN, M3y4yaeMbIX XHMHEH, Ouonoruel, ¢uznydeckoil reorpadueil M acTpOHOMHUEH.
Hcnonb30BaHue M akTUBHOE MpUMEHEHUE (DU3MUECKUX 3HAHMN OIpenesseT XapakTep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe SHEepPreTUKU, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TIOJIy4€HHUs] HOBBIX MAaTe€pUalOB C 3aJaHHBIMH CBOICTBaMU U Jpyrux. M3yueHue
(U3MKM BHOCHT OCHOBHOHM BKJIaJ B (DOPMHUpPOBAHUE E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpA
oOyuaromuxcsi, B (opMupoBaHHEe yMEHUW TNPUMEHSATh HAyYHBIM METOJ MO3HAHUS MpH
BBITIOTHEHUH UMH YUEOHBIX HCCIEIOBAHUN.

B ocHOBy kypca pu3uku A5 ypoBHS CpPEIHET0 OOIIEero oO0pa3oBaHUS MOJOKEH Pl
UJel, KOTOPbIE MOKHO PaCCMATPUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypcC SIBISIETCS JOTHYECKH 3aBEPIIEHHBIM,
OH COJEPKHUT MaTepHall U3 BCeX pa3leNioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM,
TaK U COBpEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEll Marepuwal Kypca (U3UKU OObEeIUHEH
BOKpYT u3ndeckux Teopuil. Beaymmm B Kypce siBisieTcs: JOpMUpOBaHUE MPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE  peanuszanus  OpearnoyiaraeT  HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIHana (U3MYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHS (U3UKH C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U IKOJIOTUYECKUMU
npobiaemMamu.

Hoes npuxnaonoti nanpasnennocmu. Kypc ¢GU3MKM mpeanojaraer 3HaAKOMCTBO C
HIUPOKUM KPYrOM TEXHUYECKHX W TEXHOJOTUYECKUX MPUIIOKEHUN H3YUCHHBIX TEOPUH M
3aKOHOB.

Hoes skonocuzayuu peanmsyercs MOCPEICTBOM BBEICHHS DJIEMEHTOB COACPKAHUS,
MOCBSIIEHHBIX KOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM
TEXHUKM W  TEXHOJNOTWH, a Takke OOCYKIeHHS MpoOJeM  PalrOHAIBHOTO
MIPUPOIONIONB30BAHUS U SKOJIOTUIECKON OE30MacHOCTH.



CrepHEBBIMH 3JIEMEHTaMH Kypca (PU3MKHM Ha YPOBHE CPEAHEro o01ero oopazoBaHusl
ABJIIOTCS (pu3nueckue teopuu ((popMHUpOBaHUE MPEJICTABICHUH O CTPYKType MOCTPOCHHUs
¢u3nyeckoil Teopuu, posu (QyHAAMEHTAIbHBIX 3aKOHOB M IPHHLUIIOB B COBPEMEHHBIX
IIPEJCTABICHUAX O NMPHUPOJIE, TPAHNULIAX IPUMEHUMOCTH TEOPUH, /1JIs1 OITUCAHUS €CTECTBEHHO-
Hay4HbIX IBJICHUH U IIPOLIECCOB).
CucTeMHO-eATeIbHOCTHBIN MOJIX0A B Kypce (U3UKU pean3yercs MpexIe BCEro 3a
CuéT OpraHu3alMy HKCIEPUMEHTAIBHOM e TeIbHOCTH oOydatonuxcs. [t 6a30Boro ypoBHs
Kypca OU3MKH — O5TO HCIHOJb30BAHUE CHUCTEMBl (POHTAIBHBIX KpPATKOBPEMEHHBIX
HKCIEPUMEHTOB U JIAOOPAaTOPHBIX paboT, KOTOpBIE B MporpaMMe 1o (pu3uKke oObeANHEHB! B
OOIIMH CIUCOK YYEHMUYECKUX NPAKTUYECKUX paboT. BblaeneHue B yKa3aHHOM IepeuHe
1a00paTOPHBIX PabOT, MPOBOAMMBIX AJISI KOHTPOJISI U OLIEHKH, OCYLIECTBIISAETCS YYaCTHUKAMU
00pa30BaTEeNBHOIO MpOLEcca MCXOJd U3 OCOOCHHOCTEH IJIaHWPOBAaHUS U OCHAIICHUS
kabunera ¢usuku. Ilpm sTOM oObGecnednBaeTcsi OBJIAJCHUE OOYYAIOUIMMUCA YMEHMSIMHU
IIPOBOJIUTh KOCBEHHBIE MU3MEPEHUs, UCCIEJOBAHUS 3aBUCUMOCTEH (DU3MUYECKHX BEIUYMH U
IIOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTE3.
bosbioe BHUMaHME yzeseTCs PELICHUIO PacuE€THBIX M KadeCTBEHHBIX 3aaay. [lpum
3TOM AJIsl PACUETHBIX 33734 MPUOPUTETOM SIBIISIOTCS 3a7aydl C SIBHO 3aJJaHHOM (Qu3nueckon
MO/IEJIBIO, TIO3BOJISIIOLIME IPUMEHATh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJTHOTO
pas3zena Kypca, Tak M MHTEIpUpYs 3HAHMs M3 Pa3HbIX pa3zenoB. /s kauecTBEHHBIX 3ajay
IIPUOPUTETOM SIBJIIIOTCS 3a/laHUsl Ha OOBSICHEHHE IPOTEKaHWs (PU3MYECKUX SBIECHUN U
IIPOLIECCOB B OKPYKAIOLIEH JKHU3HHU, TpeOyrole BbIOOpa pU3NUECKOM MOAETH AJIs CUTYyalluu
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TtpeboBaHusmMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
obecrieyeHn0 yueOHOro mpouecca 0a30BbIii ypOBEHb Kypca (M3UMKHM HA YPOBHE CpEIHEro
o01iero oopa3oBaHus JOKEH U3Y4aThCsl B YCIOBHX MPEIMETHOTO KabuHeTa (PM3MKU UIIH B
YCIOBUAX MHTETPUPOBAHHOIO KaOMHETa IPEJAMETOB €CTECTBEHHO-Hay4yHOro Lukia. B
KabuHeTe (U3MKM JODKHO OBbITh HeoOXoauMmoe JlabopaTopHoe 00opynoBaHHE IS
BBIMOJIHEHUS] YKa3aHHBIX B Mporpamme Mo (PU3MKe YYEHHYECKHX IMPAKTHUYECKUX pabdoT H
JI€MOHCTPAIlMOHHOE 000pyI0BaHHE.
JleMOHCTpallMOHHOE 00O0pyAOBaHUE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLHUIIOM
MUHUMAJIBHON JJOCTATOYHOCTU U 0OeCreurnBaeT MOCTAaHOBKY MEPEUYHMCICHHBIX B IpPOrpaMMe
1o (U3MKE KIFOYEBBIX JEMOHCTPALMKA I UCCIIEJOBAHUS N3yUaeMbIX SIBJICHUN U MPOLIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JIaGopatopHoe 060pyI0BaHHE I YIEHUUYECKUX MPAKTHUYECKUX paboT popMupyeTcs B
BUJIE TEMaTHUYECKMX KOMIUIEKTOB U OOecreuuBaeTcs B pacyére OJTHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TeMaTHuecKue KOMIUIEKTHI J1abOopaTopHOro 0O0OpYJOBAaHUS JIOJIKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BAHUHU aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JJAOOPATOPHIA.
OCHOBHBIMU LETAMH U3Y4eHUS! PU3UKU B 0011IEM 00pa30BaHUHU SBISIOTCS:
e (opMHUpOBaHME HHTEpPECa U CTPEMJICHHS OOYy4aromMXcs K HAyYHOMY H3YYEHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE MPEJACTABICHUA O HAyYHOM MeETOJe NO3HaHUA U (OPMHUpPOBAHUE
HCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHUSIM;

e (opMHUpOBaHME HAYYHOTO MHPOBO33PEHMS KaK pe3yibTaTa H3y4eHHUsS OCHOB
CTPOEHUS MaTepUU U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

o (opmupoBaHue yMEHUN OOBICHITH SIBICHUS C HWCIONH30BAHHEM (DHU3UUIECKIX

3HAaHUI U HAYYHBIX JOKa3aTeJIbCTB;

e (opMHUpOBaHME TPEACTABICHUH O poiu (QU3MKK I pa3BUTHS  JAPYTHX

€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTiKeHHe 3TUX Lieleld oOecreunBaeTcs pelieHueM CIeIyomuX 3a1a4d B Impolecce
M3Yy4eHHS Kypca (pU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHuUs:



® TpPUOOPETCHHE CHUCTEMBI 3HAaHUU 00 OOmMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOPUSX, BKJIIOYAsE  MEXaHHUKY, MOJICKYJISIPHYIO ¢busuky,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHHME yYMEHUN NPUMEHSTH TEOPETUUYECKHE 3HAHUS i1 OOBSICHEHUS
(¢bu3nyecKux SBICHUN B MNpPUPOJE U JJS NPUHATHS MPAKTHUYECKUX pPEIICHUN B
MTOBCEIHEBHOM JKU3HH,

® OCBOCHHME CIOCOOOB pEIICHUS PA3IMYHBIX 3a/ad C SBHO 33JaHHON (Qu3mueckon
MOJIETIbIO, 3a/lay, MOJPa3yMEBAIOIIUX CaMOCTOSTENbHOE CcO3/aHue (usnueckoi
MOJIETI, aJICKBAaTHOM YCIOBUAM 3a/1auH;

e [OoHUMaHHE PUINYECKUX OCHOB U NMPUHIUIIOB JACUCTBUS TEXHUYECKHX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPELY;

® OBJAJIEHHE METOJAAMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U IPOBEJICHUs
(bu3MYECKUX  OKCIEpUMEHTOB, aHalIW3a W UHTepHperauud uHboOpMaIuwy,
oTpezeNieHus! JOCTOBEPHOCTHU MOJIyUEHHOTO Pe3yNbTara;

e cCo3JaHWe YCIOBUWM [JIsl pa3BUTHS YMEHUH MPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPUYECKOH 1eATEIHbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEeHb) Ha YPOBHE CpelHEro odiero oopa3zoBaHuUs
orBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 vaca B Heneno), B 11 kimacce — 68 gacos (2
yaca B HEJICIIO).

[Ipennaraemselii B mporpamMme mo (pusuke nepeyeHb J1aOOpPaTOPHBIX U MPAKTHUYECKUX
paboT sBiIsIETCS PEKOMEHAOBAaHHBIM, YYUTENb JeNaeT BbIOOp MpOBEAEHUS J1a0OopaTOPHBIX
paboT U OMBITOB C YYETOM MHAUBHUIYAbHBIX OCOOCHHOCTEH 00yJarommXxcsl.

COJEPKAHUE OBYYEHUA

10 KJIACC
Pa3nea 1. ®u3nka 1 MeTOABI HAYYHOI'O NO3HAHUS

®dusuka — Hayka o npupozae. Hayunsle MeTObI MO3HAHUS OKpY:Karomero Mupa. Ponb
HKCIEPUMEHTa ¥ TEOPUH B IpOIlecce MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MogenupoBanue (pu3MUECKUX SABIEHMH W mporeccoB. HayuHble T'MIOTE3BI.
dusnueckue 3aKOHbl U TEOPUH. [ paHUIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIMD
COOTBETCTBHUS.

Pone u mecto ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOH HAaydyHOW KapTHHBI MHpa, B
MIPaKTUYECKON AESITEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle 1 HU(POBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHkeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOro nBMkeHus. Cucrema
orcuéra. Tpaekropus.

Ilepemerienue, cKOpocTh (CpeaHsss CKOPOCTh, MIHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTEpUAIbHOW TOUKH, MX IMPOEKLUU HAa OCH CUCTEMBI KOOpAUHAT. COXKEHUE NepEMEILIEHUI
U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJUHEHHOE ABIKeHHe. [ paguku 3aBUCHMOCTH
KOOpJAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U MEPEMEIICHNS] MaTEPUAIIbHON TOUKH OT BPEMEHHU.

CBobOoaHOe nazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nasmxeHue. [IBukeHHE MaTepUalbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM II0 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHAss CKOpoCTh. llepuon u
yacrorta oOparieHus. LleHTpocTpeMHuTeIbHOE YCKOPEHHE.

TexHnyeckue yCTpONCTBA M MNPAKTUUYECKOE IPUMEHEHME: CIHUIOMETP, JBUKEHHUE
CHapsJ10B, LIETIHbIE U PEMEHHBIE ITEPEAAYN.



Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UIUTFOCTPALIMS KHUHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[Ipeo6pa3oBanue ABUKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue arxenus Tena, OpoIIeHHOT0 MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus cBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

HccnegoBanue  COOTHOWIEHUS ~ MEXKIYy  OYTSIMH, IPOWJEHHBIMH  TEJIOM  3a
[IOCJIEIOBATEIbHBIE PABHBIC MPOMEXKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JIBHOKEHUHU C
HavyaJlbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

IIpynumn otHocutTenbHOCTHM [‘amuiies. IlepBbiid 3akoH HeroroHa. HMHeprmanbHbIE
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepnosunuu cui. Btopoil 3akon Hprorona aiis
MarepuanbHOU Touku. Tpetnil 3akoH HproTOHA 1151 MaTepUANIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHusd. Cuna tsxxectu. [lepBas kocMuyeckast CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckonbxeHus, kauenus). Cumna tpenus. Cyxoe TpeHuUe.
Cuna TpeHUs CKOJBXKEHUS U cuina TpeHus mokos. Kooddumument tpenus. Cua
CONIPOTUBJICHHUSI IIPU ABUIKEHUHU TeEJIA B )KUIKOCTH WJIU Ta3e.

[TocTynaTensHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO TEaA.

MOMEHT CHIIbI OTHOCUTEIBHO OCH BpauleHus. [lnedo cumel. YcCinoBus paBHOBECHUS
TBEPIOTO TeA.

TexHuueckue yCTpOMCTBAa M NPAKTHUYECKOE NPUMEHEHME: MOMIIMITHUKH, IBUKECHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrnieHue nHepuuu.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NMOABEME U NAJCHUU.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

YcnoBus paBHOBecUs TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBrxeHUs OpycKa o HaKJIIOHHOM MJI0CKOCTH.

HccenenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B IIPYXKUHE U PE3UHOBOM
oOpasiie, oT ux JAedopMaIum.

HccenenoBanue ycioBuil paBHOBECUsS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAIEHUS.

Tema 3. 3aKkonbl COXpaHeHusn 6 Mexanuke

NMnynec marepualbHOM TOUKM (Tena), CUCTEMbl MaTepHalbHBIX Todek. Mmmyibc
CUJIBl U U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHHs UMITyJbca. PeakTUBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernueckas sHeprus MarepuanbHoi Touku. Teopema 00 M3MEHEHNH KUHETUYECKOU
JHEPIHUH.



IlorenuuaneHast sHeprus. lloTeHumanbHas 5>Heprus ynpyro aeGOpMUPOBaAHHOMN
npyxuHsl. [loTeHuManbpHas s3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble U HENOTEHIMAIbHbBIE CUIbl. CBsI3b PaOOThl HEMOTEHIHANBHBIX CHII C
U3MEHEHHEM MEXaHMYECKOM HHEPrMM CHCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHHMYeCKOH
JHEPIuHu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnyeckue ycTpolicTBAa UM INPAKTUYECKOE IIPUMEHEHHUE: BOJIOMET, KOIED,
IIPYKUHHBIN TUCTONET, ABM)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

Ilepexona nmoTeHUUATILHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHJIBI C U3MEHEHHMEM MEXAaHMYECKOW HHEepruu Teja Ha
IIPUMEPE PACTSKEHHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MosekyasipHasi pu3uKa 1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHUYECKOM TEOpUHM M HMX  OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmwxenue. uddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUSA
YacTHUl] BellecTBa. MOAENN CTPOEHHs ra3oB, XHUIKOCTEH M TBEPABIX Tel M OOBSCHEHHE
CBOMCTB BEILECTBA Ha OCHOBE 3TUX Moaeneil. Macca u pa3mepsl Mosekyn. KomnuecTBo
BeniectBa. [locrosiHHas ABoragpo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU
uaeadbHOro rasa. AOCONIOTHAs TeMIepaTypa Kak Mepa CcpelHed KMHETHYeCKOH sHepruu
TEIUIOBOrO JBMWKeHUs dactul rasa. [llkama rtemneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpasuenne MenneneeBa—Kuanelipona. 3akon laneToHa. M3onporneccs! B naeaabHOM ras3e ¢
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpencTaBlieHHE H30MPOLIECCOB:
u30TepMa, U30xopa, nzodapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHME BellecTBa, (oTorpaduu MOJEKyI
OpPraHUYECKUX COCIUHEHUM.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBH>KEHUS.

Mopens onbita IlITepHa.

OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHSL.

Mopaenb, HIUTIOCTPUPYIOLLAs IPUPOLY JaBJICHUS ra3a Ha CTEHKU COCYa.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€AaJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHHil o0béMma
KOMHATBI, JABJICHUS U TEMIIEPATYpPHI BO31yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckas cucreMa. BHyTpeHHss SHEprus TEpMOAMHAMUYECKON CUCTEMBI U
cnocoObl  e€¢ wu3MeHeHus. KommdecTBo TemnoTel W paborta. BHyTpeHHsAs sHeprus
OJIHOATOMHOI'0 MJACAJIBHOIO rasa. Buubl Temonepenadu: TEIIONPOBOAHOCTb, KOHBEKIIMS,
u3iyyeHue. Y IenbHas TeII0EMKOCTh BellecTBa. KonyecTBo TEMIOTH IPU TEIIONEPEIAUE.



[Tonstue 00 ammabatHom mporecce. [lepBoiit 3akoH TepMmoauHaMuku. [IpuMeHeHue
MEepBOro 3aKOHa TEPMOJMHAMUKHU K u3omporeccaM. ['paduueckas unTeprnperanusi paboThl
rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTtuMocTs mpoiieccoB B IpUpo/Ie.

TemnoBeie Mmamuubl. [lpuHnunel AelcTBUA TemIoBBIX MammH. [IpeoOpazoBaHus
SHEPruu B TEIUIOBBIX MamnHax. Koa@uiueHnt monesHoro neWCTBUS TEIJIOBONM MAallHHBbI.
Hukn Kapuo u ero kod3p@uuueHT Mone3Horo AeUCTBUA. DKOJIOTUYECKUE MPOOIEeMbI
TEIUIO3HEPTEeTUKH.

TexHuueckue ycTpoilcTBa M IPAKTUYECKOE IPUMEHEHHE: JIBUraTejlb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEH SHEPrUM Tela MPU COBEPIICHUHU PAOOTHI: BBUIET MPOOKU W3
OYTBUIKU MOJ ACHCTBUEM CXKATOro BO3AyXa, HarpeBaHue 3(pupa B JATyHHOH TpyOke mMyTéM
TpeHus (BUICOACMOHCTPAIINS).

N3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tella IpH Terionepenaye.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YUTHBIM OTHUBOM).

Mopnenu mnapoBoil TypOWHBI, JBUTATENs BHYTPEHHEIO CrOpaHHs, PEaKTUBHOTO
JBUTATEIISL.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yienbHON TEIUIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanun eeujecmea. Dazosvie nepexoovt

[TapooOpa3zoBanne u KouaeHcauusa. cmapenue wu kuneHue. AOCONOTHasE U
OTHOCUTENIbHAs  BJIIAXKHOCTh  BO31Ayxa. HacelmeHHbI map. YaenpHas — TemuioTa
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATypbl KUIEHUS OT JaBJICHHUS.

Teépnoe teno. Kpucrammmyeckue u amopdHble Tena. AHHU30TPONHS CBOWCTB
kpuctaioB. Kupgkme — kpuctamuibl. CoBpeMeHHble — Marepuansl.  IlnaBieHune u
KpUCTaJIu3anus. Y aeabHas Temiora miasienus. Cyonumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnyeckue ycTpoHCTBa M NPAKTUYECKOE MPUMEHEHHE: TMTPOMETP M IICHUXPOMETP,
KaJIODUMETP, TEXHOJOTMH IIOJyYEHUS COBPEMEHHBIX MAaTE€pHaJOB, B TOM 4YHCIE
HaHOMATEpPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MIAPOB.

Kunenue npyu NoHM>KEHHOM JIaBIEHUH.

CrniocoObl U3MepeHHs BIaXKHOCTH.

HabntoneHne HarpeBaHUs U TUIaBJICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanys KpUcTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekrpoanHaMuka

Tema 1. dnexmpocmamuka

OnexTpuzanus Tesl. OJEKTpUYECKUi 3apsa. [Ba BHIa 3IEKTpUUYECKUX 3apsiioB.
IIpoBOAHMKY, TUANEKTPUKH U NIOJYIIPOBOJIHUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TodeuyHblli 2IEKTPUUECKHH  3apsii.
Onexrpuueckoe mnose. Hanpsx€HHOCTh 3nexTpuueckoro nois. IlpuHmun cynepno3unuu
JIEKTPUYECKUX MOJIeH. JINHUY HaNPsKEHHOCTH MIEKTPUYECKOTO MOJIA.

Pabora cun osnekrpocrarmueckoro mois. [lorennman. Pa3HOCTH TNOTEHIMAIOB.
IIpoBOogHMKM M  JOMAPNEKTPUKM B 3JIEKTPOCTaTHMUECKOM  moisie.  JluanekTpuueckas
IIPOHUIIAEMOCTb.

OnekrpoémkocTh. KonneHncarop. D1eKTpo€MKOCTh MIIOCKOTO KOHAEHCATOpa. DHEprus
3apsHKEHHOI0 KOHAEHCATOopa.



TexHuueckue ycTpoicTBa U MPAKTHUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOIL, IIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIUTA, 3a3€MJICHHE JIEKTPOPHUOOPOB, KOHIEHCATOP, KOMHPOBAIbHBII
armapar, CTpyHHbIN IPUHTEP.

Jlemoncmpayuu

YCTpoicTBO M IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anMopeiicTBrue Ha’IeKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOIHMKH B 3EKTPOCTATHUECKOM II0JIE.

DIeKTpOCTaTUYECKas 3allUTA.

JIMDIIEKTPUKH B 3JEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOWAAW IUJIACTHH,
PacCTOSIHUS MEXIY HUMH U IU3JIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS 3JEKTPUUYECKOrO TOKa. McTouHMKH
Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsixenune. 3akon Oma aiig yyacTka Henu.

DnekTpruyeckoe CONPOTUBIICHUE. VY nenbHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, NapajIeIbHOE, CMEIIAHHOE COEMHEHUE POBOAHUKOB.

PaGora snexktpuyeckoro Toka. 3akoH Jlxoymns—JIeHna. MOIIHOCTh 3IEKTPHUYECKOTO
TOKa.

DNEeKTpOABMKYIIAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma
JUTS TIOJTHOM (3aMKHYTO#) anekTpuyeckoi nenu. Kopotkoe 3ambIkaHue.

DONEeKTpOHHAasi MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBHCHUMOCTb CONPOTUBIIEHUS
METaJUIOB OT TemnepaTrypbl. CBEpXIpPOBOIUMOCTb.

DneKkTpuyYecKHuii TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPUMECHash MPOBOAMMOCTH MOIYNPOBOIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKU TOK B PacTBOpAaX M pacIulaBax AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAs
qucconuanus. JIeKTPoIIn3.

OnekTpuyeckuii TOK B ra3zax. CaMOCTOATENbHBII M HECAMOCTOATENbHBIN pa3psl.
Monnus. [lnazma.

TexHuueckue yCTpONCTBa M MPAKTUUYECKOE NPUMEHEHHUE: aMIIEpMETP, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKA, JJIEKTPOHATrpeBaTeNbHbIE MPHOOPHI, SJIEKTPOOCBETUTEIHHBIC
prOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN N0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTh COMPOTUBIEHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOMIAIN
MOINEPEYHOI0 CEUCHUS U MaTepHaIa.

CwmeniaHHOe COeTMHEHUE TPOBOHUKOB.

[IpsiMmoe u3mepenue 3neKTpoABMXKYIIEH cuiibl. KOpoTkoe 3aMbIkaHNe ralbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHUS.

3aBUCHMOCTbH COMPOTUBIICHUS METAIIIOB OT TEMIIEPATYpPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3LyXa.

OnHOCTOPOHHSISI TPOBOJAUMOCTH AUOIA.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydeHune CMEIaHHOTO COEUHEHUS PESUCTOPOB.



N3mepeHne dIEKTPOABMKYIICH CHIIBI HCTOYHMKA TOKAa W €r0  BHYTPEHHETO
COTIPOTHUBIICHUS.

Hab6mronenue anexrpoiusa.

MesknpeamMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C y4ETOM
CoJIepKATECIIbHBIX MEXIPEIMETHBIX CBS3CH C KypcamMH MaTeMaTHUKH, OWOJIOTHH, XHMHH,
reorpaduy U TEXHOJOTHH.

Meocnpeomemuvie nonsmusi, CBI3aHHbIE C U3yYEHUEM METOJIOB HAYYHOTO MO3HAHMS:
SIBJICHWE, HAy4dHbIN (pakT, runores3a, (pu3mMdeckas BEIMYMHA, 3aKOH, TEOPHSs, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCITMPOBAHNE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: penieHue CHUCTEMBbl YypaBHEHWM, JWHEWHas (QYyHKIUsA, Iapadona,
runepbona, ux rpadukd U CBOMCTBA, TPUTOHOMETpPHYECKHE (YHKIMH: CHUHYC, KOCHUHYC,
TaHIe€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOCKIIUU
Ha OCH KOOPJMHAT, CIIOKECHUE BEKTOPOB.

buonocus: wmexanuyeckoe JABW)KEHHE B IKUBOM mpupoxae, auddysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OpPraHu3MOB (BHUIbI TEIUIONEpPEAAYd, TEIUIOBOE pPaBHOBECHE),
AJICKTPUYECKHUE SBJICHUS B )KUBOU MPUPO/IC.

Xumusa: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJI, MOJb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, MXUIKOCTEH W Ta30B,
AJICKTPUYCCKHE CBOMCTBA METAJLIOB, AJICKTPOJIMTHYECKAS TUCCOIIMALINSI, TalbBaHUKA.

T'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusn: mpeodOpazoBaHUE IBUKEHHM C HCIOIB30BAHUEM MEXAHU3MOB, YUYET
TPEHUs B TEXHUKE, MOALIMITHUKY, UCIIOJb30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(pakera, BOIOMET U ApyTHUe), IBUTATENlb BHYTPEHHETO CTOpaHusl, mapoBasi TypOuHa, OBITOBOMA
XOJIOAWJIBHUK, KOHIAUIIMOHEP, TEXHOJOTHUU IMOJYYEHUSI COBPEMEHHBIX MaTepuajioB, B TOM
YUCJie HAHOMATEpHAJIOB, M HAHOTEXHOJOTWHU, BJEKTPOCTaTHYECKas 3aliuTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, OdIIEKTPOHATPEBATENbHBIE MPUOOPHI,
ANEKTPOOCBETUTEIbHBIEC MPUOOPHI, TATbBAHUKA.

11 KJIACC
Pasnen 4. daekrpoamHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHUTHL. B3auMozelcTBHE MOCTOSHHBIX MarHMTOB. MarHuTHOE MoOJIE.
Bekrop MarnutHOM wuHAYKUMH. [IpuHOMI Cynepno3suuuud MarHUTHBIX IOJed. JInHuM
MarHMTHON MHAYKIUHU. KapTuHa JIMHUN MarHUTHOW MHAYKIIMH I10JIS TOCTOSIHHBIX MarHuTOB.

MarauTtHoe 1oJie NPOBOJHUKA C TOKOM. KapTuHa ITMHMHA MHAYKLIMN MarHUTHOTO TOJIS
JUIMHHOTO IPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJIHUKA, KaTYIIKH C TOKOM.
OmneIT Opcrena. BzanmoaelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Monaynb W HampasieHUE. J[BHKEHHE 3apsyKEHHOM YacTHULBI B
OJTHOPOJIHOM MarHUTHOM mojie. Pabota cuibl Jlopenua.

SIBneHMe SIEKTPOMAarHUTHOM WHAYKUMU. IIoTOK BeKTOpa MAarHMTHOW WHIYKIMH.
ONEeKTPOABMKYIAs CUJIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKIuu Dapazes.

BuxpeBoe anekTpudeckoe moje. DJIEKTPOJBHKYILAs CHJIa UHAYKLIHUN B MPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHua.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CUJIA CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.



TexHuueckue yCTpOICTBAa W MPAKTHUUYECKOE IPUMEHEHHE: IOCTOSHHBIE MAarHUThI,
3JEKTPOMArHUTHI, 3JEKTPOJBUIATEIb, YCKOPUTEIHN 3JIE€MEHTAPHBIX YaCTUL, MHAYKIIMOHHAS
IeyYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIMY MarHUTHOTO MOJIS.

B3anmMopeiicTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JeiicTBue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3NEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenua.

3aBUCUMOCTb  JIEKTPOJABMIKYIEH CHJIBI MHAYKIMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MTOTOKa.

SIBneHne caMOMHAYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnepoBanue 1ecTBUS OCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnepoBanue sSBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KOJ1eO0anus

Konebarenbnass cucrema. CBoOOIHBIE MexaHMuYecKue KosebOaHus. ['apmoHuyeckue
konebOanus. [lepwon, vacrota, ammuutyna u ¢asza konebanuii. [Ipy>KWHHBIA MasTHHK.
MatemaTuueckuil MassTHUK. Y paBHEHHE rapMOHUYECKHX Kojebanuid. [IpeBparienue suepruu
MIPU TAPMOHUYECKHUX KOIeOaHHIX.

Konebartenbubiit koHTYp. CBOOOJHBIE 3NIEKTPOMATrHUTHBIE KOJIEOaHHS B HICAILHOM
KoJeOaTenbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMU U DIEKTPOMarHUTHBIMU
koneOanusmu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS DSHEPrUU B  UICATBHOM
KoJe0aTeIbHOM KOHTYpE.

[IpencraBinenre o0 3aTyxalolUX KoieOaHUSX. BBIHYXIE€HHbIE MEXaHUYECKUE
koseOanus. PezoHanc. BeiHyKIeHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennbii Tok. CHHYCOMZANBHBIM NEPEMEHHBIA TOK. MOIIHOCTE NEPEMEHHOTO
TOKa. AMIUIUTY/AHOE U JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpauchopmarop. [IpousBonacTBo, nepeaada u MoTpeOICHUE dMEKTPUUESCKON dHEPTHUH.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE 3IIeKTposHepruu. KynbTypa uCnonb30BaHUS
AJIEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HU.

TexHnueckue yCTpOHCTBA M MNPAKTUUYECKOE NPUMEHEHUE: SJEKTPUUYECKHI 3BOHOK,
re€HEPATOP MEPEMEHHOTr0 TOKA, TUHUU AIIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanme  mapaMeTpoB — KoseOaTenbHOM  cUCTeMbl  (NIPYKUHHBIA WK
MaTeMaTHYECKUI MasTHUK).

HaGmronenue 3aTyxaronmx Koaebanuii.

HccnenoBanune cBONCTB BBIHYKICHHBIX KOTeOaHUH.

Habmonenue pe3onanca.

CB00O/IHBIC AJIEKTPOMArHUTHBIE KOJICOaHMS.

OcuumiorpaMmbl  (3aBUCMMOCTH  CUJIBI TOKAa M HANpsDKEHHS OT BPEMEHM) st
ANEKTPOMATHUTHBIX KOJICOAHHH.

Pe3onanc nmpu mocienoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU
Y KOHJIEHCATOpA.

Mopaeinb TUHUHU 3IEKTpOoIepeaayu.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul



HccnenoBanue 3aBUCMMOCTU TMEPUOJIa MANbIX KOJEOAHWH Tpy3a HA HUTH OT JUIMHBI
HUTHU U MacChl rpy3a.

HccnenoBanne mepeMeHHOrO TOKa B IENH W3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE B0JIHbL

Mexanuueckue  BOJIHBI,  yclioBusi  pacrpoctpaHenus.  I[lepumon.  CkopocTh
pacnpocTpaHeHusl U AnuHa BoJHbL. [lomepeunsie u npoponbHbie BodHBL. VHTEpdepeHus u
T paKkus MEXaHUYECKUX BOJIH.

3Byk. CKOopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBL. Y CIIOBUS U3JIyUY€HUS FIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTanus BekTopoB E, B, V B anekrpomaruutHo# BosiHe. CBONCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpa)keHHUE, MpeloMIIeHue, moispu3anus, Audpakius, uHtepdepenuus. CKOpoCcTh
ANEKTPOMATrHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [I[puMeHeHHe 37IeKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[TpuHIMIIBI paguOCBsI3U U TeleBUACHU. Pagromokarus.

DIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl.

TexHuyeckue ycTpoHCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHble HHCTPYMEHTHI,
yAbTPa3BYKOBasi AMArHOCTUKA B TEXHUKE W MEIUIMHE, padap, paIuonpuéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Habmoienue orpaskeHus U NpeIoMICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny U AUPpakiny MEXaHUIECKUX BOJH.

3BYKOBOM pEe30HAHC.

Habmtoienne cBsi3M TPOMKOCTH 3BYKAa U BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOU
KoJeOaHuH.

UccnegoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpPaXXKeHHE, MPETOMIICHHE,
nonspu3anus, rudpakius, HTephepeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. lIpsimonuHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOIAHOU
cpene. JIyu cera. ToueyHbI HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300paxeHuii B TIOCKOM
3epkae.

[Ipenomiienne cBeTa. 3aKOHBI MpETOMIICHHsS] cBeTa. AOCOJIOTHBIM IOKa3aTenhb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yron MmoaHOro BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus cBeta. CrnoxkHbIi cocTaB 6enoro cBera. LIBer.

Cobuparonue U paccewBaroniie JuH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHHE U
onTHYeCKas Ccwia TOHKOM nuH3bL. [locTpoeHne wu300pakeHUN B COOUpPAOIIUX |
paccenBaronMx JuH3ax. @opMyIia TOHKOU JUH3bI. Y BEIMUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

BonnoBas onrtuka. WuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HaONIOJIEHNsT MAaKCUMYMOB M MHUHHMYMOB B HHTEP(EPCHIIMOHHOW KapTHHE OT MABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakius cBera. [udpakunonHas pemérka. YciaoBue HAOMIONEHUS TJIaBHBIX
MaKCHMYMOB IIPH TaICHU MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIHOHHYIO PEIIETKY.

[Tonspusanus ceera.



TexHuyeckue ycTpoilcTBa M MpaKkTUYECKOe MPUMEHEHHE: OYKH, Jyma, (oroammapar,
MPOEKIIMOHHBIA ammapaTr, MHUKPOCKOI, TEJECKON, BOJIOKOHHAsl ONTHKA, AU(paKIrOHHAs
peméTKa, noJIIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacpoCcTpaHEHUEe, OTPaKEHUE U IpesioMiieHue cBera. OnTudeckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens cBeToBOA.

HccnenoBanune cBOWCTB N300paxeHHi B TUH3aX.

Mopenu MUKpOCKoOMNa, TEIECKOIA.

Hab6mronenue natepdepeHImu ceera.

Hab6mronenue qudpakuum cBera.

Habmronenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEHIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne nokazaress NpeoMIIEHUs CTEKJIa.

HccnenoBanme cBOWCTB N300paKeHH B TUH3aX.

Habmronenue aucnepcun cBera.

Paznen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH

['pannibl NPUMEHMMOCTH KJIacCUYECKOM MexaHuku. [locTynarsl cnenuanbHOM Teopun
OTHOCUTEJIbHOCTU: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTHM CB€Ta B BaKyyMme, [PUHIIMII
OTHOCHUTENIbHOCTH DWHILTEHHA.

OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE UTUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTUIbl. DHEPTUs MOKOSL.

Pa3nea 7. KBantoBas pusuka

Tema 1. Dnemenmol KEAHMOGOU ONMUKU

®otonpl. Popmyna [lnaHka cBsA3M SHEpruM (OTOHA C €ro 4YacTOTOH. DHeprus u
UMIYNbC (HOTOHA.

OtkpbiTe u uccienoBanue ¢orodddexra. Onbitel A. I'. CroneroBa. 3akoHbI
doroapdexra. VYpaBHenue OifHmTeHa ans  porosdpdekra. «KpacHas rpaHuna»
dotorddekra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoicTBa M MPaKTUUYECKOE MPUMEHEHHUE: (POTOIIEMEHT, (POTOJaTUHK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

@013 eKT Ha YCTaHOBKE C IIMHKOBOM IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTosddekra.

Cseroauos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiTel Pesepdopaa o paccesHuto o -yactull. [lnmanerapuas
mozenb aroma. [loctynarel bopa. M3nydyenue u norsiomienne poTOHOB IpHU MEpexojie aToMa
C OJHOTO YpOBHS SHepruu Ha Jpyroi. Buael cnexktpoB. CHekTp ypoBHEH 3HEPrMM aroma
BOAOpPOJA.

BonnoBble cBolicTBa yactull. Bonnsl 1e bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyaan3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHME: CIEKTPAJIbHBIA aHaIu3
(cnexTpockomn), J1a3ep, KBAaHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

HaGnroneHue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6mronenue nuHeiHyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKa3bIBalOUIME  CIOXKHOCTh  cTpoeHus  sanpa.  OTkpbiTHE
panuoaktuBHOCcTU. OmnblTel Pe3epdopna 1o oIpenesieHur0 CcocTaBa PaJUOAKTUBHOTO
n3nydeHus. CoiicTBa anbga-, 0eTa-, raMma-u3ilydyeHus. BinsHue paguoakTUBHOCTH Ha
JKUBBIE OpraHU3MBI.

OTkpbiTHE NPOTOHA U HelTpoHa. Hyknonnas monens siapa ['eiizen6epra—VIBaneHko.
3apsn sapa. MaccoBoe uuciio sapa. M30Tomnsl.

Anbda-pacnan. DNeKTpOHHBIH W TO3UTPOHHBIA OeTa-pacnaj. ['amma-u3iyueHue.
3aKOH paJlnOaKTUBHOIO pacraja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepusble peakuuu. [leneHue u CUHTE3 A1€Ep.

Snepusiii peakrop. TepmosaepHsiit cunte3. [IpoGiieMbl M NEpClEKTUBBI sEpHON
JHEPreTUKU. JKOJIOTMUECKUE aCIIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHUL.

®dyHnaMeHTaIbHbIE B3aUMOAEeHCTBU. EAMHCTBO (pM3NYecKOi KapTHHBI MHpa.

TexHnuyeckue ycTpolcTBa M INPAKTUYECKOE TPUMEHEHHWE: JO03MMETp, Kamepa
Bunbcona, siiepHblit peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3NKHU

Oranel pa3BUTHs acTpoHoMuu. IIpukinagHoe W MHpPOBO33pEHYECKOE 3HAYEHUE
aACTPOHOMMUU.

Bun 3Bé3qH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sneprum CosHua u 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlmarpamMma «CHEKTPaJbHBIM KJIacC — CBETUMOCTbY». 3BE3JbI
IJIABHOM TOCJENI0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY AJIs 3BE37 IJIaBHOM
MIOCJIE0BATENbHOCTU. BHyTpeHHee crTpoeHue 3BE31. COBpEeMEHHBIE NPEJCTABICHUS O
IIPOUCXOXACHNUHU U 3Bostolnu CoslHIA U 3BE3]1. DTarnbl )KU3HU 3BE3NL.

Mneunsiii [1yte — Hama [Nanaktuka. [lonoxxenune u aBuxenue Connua B ["amakTtuke.
Tunsl ranakTuk. Paguoranaktuku U kBa3zapsl. YEpHBIE IBIPEI B Apax TaJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa60ma. PazOeranue ramaktux. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

MacumtaGHas ctpykTypa Beenennoit. Metaranaktuka.

Hepeménusie npo0i1eMbl aCTpOHOMUH.

Vuenuueckue nabniooenus

HaGmtoneHuss HEBOOPYKEHHBIM TIJIa30M C  HUCIOJb30BAHUEM  KOMITBIOTEPHBIX
NPUIIOKEHUN JUIS ONPENETICHUs TMOJOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3/11s CeBEpHOro MoIyliapus U sipKUe 3BE3/IbI.

Ha6monenus B Teneckon JIyHsl, ianet, Mneurnoro [lyrtu.

O0o0maroniee NnoBTOpPeHUE



Pons ¢u3uku m acTpOHOMUH B IKOHOMHYECKOH, TEXHOJIOTMYECKOM, COIMATBHOU W
ATHYECKON c(epax nesTeTbHOCTH 4YeJIOBeKa, POJb U MECTO (U3HKH U aCTPOHOMHU B
COBPEMEHHOW HAay4YHOW KapTUHE MHUpa, POJb (PU3HUYECKOW Teopurn B (HOPMHUPOBAHUU
MPEACTABICHUN 0 (PU3NUECKON KapTUHE MHPa, MECTO (PU3MYECKON KapTHHBI MHpa B OOIIEM
psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O MMPUPO/IC.

MesknpeamMeTHble CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce OCYIIECTBISETCS ¢ YYETOM
COJIepKATECIIPHBIX MEXIIPEIMETHBIX CBSA3CH C KypcamMH MaTeMaTHUKH, OWOJIOTHH, XHMHH,
reorpaduy U TEXHOJOTHH.

Meowcnpeomemuvie nonsamusi, CBI3aHHBIE C U3yYEHUEM METOJIOB HAYYHOTO IMO3HAHMS:
SIBJICHUE, Hay4dHbIN (pakT, runmores3a, pu3mdeckas BeIMYHMHA, 3aKOH, TEOPHSs, HaOIIOJCHUE,
AKCIICPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelIeHUE CHCTEMbl YypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIHUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI
U HMX MPOEKIMH Ha OCH KOOPJHMHAT, CIIO)KCHHE BEKTOPOB, IMPOM3BOJHBIC 3JIEMEHTAPHBIX
GbyHKIUH, TpU3HAKK TON00US TPEYroJbHUKOB, OMpeieNieHue TUIOUIaAN IIIOCKUX (QUryp u
00BéMa Ten.

buonoeus: snekTpudeckue SBICHUS B )KMBOHW NMpUpoOJE, KoieOaTeIbHbIE JBIKCHHUS B
JKUBOW TIPHPOJIC, ONTHYCCKUE SBJIICHHUS B JKUBOW IMPHUPOJIC, JCHCTBUE paauallud Ha YKUBBIC
OpraHU3MBI.

Xumusa: CTpOGHHE aTOMOB M MOJEKYJ, KpPUCTaJUIMYecKas CTPYKTypa TBEPABIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMYECCKOM PEIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpagpua: MarHUTHBIE TONIOCAa 3EMJIM, 3alleXd MAarHUTHBIX pPyd, (QOTOChEMKa
3€MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUM.

Texuonocus: JINHUH 3JIeKTpornepeaay, reHeparop MIEPEMEHHOT0 TOKA,
3JEKTPOJIBUTaTeNb, WHIYKUHWOHHAs T€4Yb, paaap, PaJHONPUEMHHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neus, mpoeKIIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COIHEYHAsI OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHue yqe6H0r0 npeamMeTa «Du3uKa» Ha YPOBHE CPEAHETO 06mer0 O6p330BaHI/I$I
(6330BHI>1 ypOBeHb) JOJIXKHO o0ecneyuThb AOCTHIKCHUC  CICAYIOIIUX  JIMYHOCTHBIX,
MCTAIPECAMCTHBIX U TPCIMETHBIX OGp&SOB&TCJ’ILHHX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS Y4eOHOTO TpeameTa «Du3uKay TOJKHBI OTPaKaTh
TOTOBHOCTh U  CIIOCOOHOCTh  OOYYAIOIIMXCS  PYKOBOJICTBOBAThCS  CHOPMHUPOBAHHOMN
BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX
BHYTPEHHUX YO@XKICHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o0IiecTBa, paciIupeHe >KU3HEHHOTO OMBITA U OTBITA ACSITEFHOCTH B TIPOIECCE peaTU3aliu
OCHOBHBIX HallpaBJICHUI BOCHUTATEIbHON JEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKONH TO3UIMH OOy4aromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO O0IIEeCTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYEIOBEYECKIX TYMAHUCTHUECKUX U JEMOKPATHUECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECax TPakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OPraHU3AIINH;



YMEHHE B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HHCTHTYTaMH B COOTBETCTBHH C HX
(GYHKIUSAMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapPHON U BOJIOHTEPCKOM JICATCIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh POCCHICKON T'PaXKTaHCKOH UIACHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHE K T'OCYJApPCTBCHHBIM CHMBOJIAM, JOCTHIKCHHSIM POCCHHCKUX
Y4EHBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBECHHS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYalldi0 HM TMPUHAMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBECHHBIC HOPMBI W IICHHOCTH, B TOM WYHCJIC B
JESITeIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJ[a B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOEC OTHOIICHHE K MHUPY, BKJIOYAs JCTETUKY HAay4YHOTO TBOPYECTBA,
npucymero Gpusndeckon Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpPEC K pas3iuvHbIM cdepaM Mpo(ecCHOHAIBHON eATeIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DU3MKOH W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyluei
nmpodeccuu U peanr30BbIBATE COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHMIO U CaMOOOpPa30BaHUIO B 00JIACTH (DU3HKHU
Ha IPOTSHKCHUH BCEH XKHU3HU;

6) 3K0JOrH4eCKOro BOCIUTAHMUS

c(OPMHUPOBAHHOCTh JKOJOTHYECKOW KYIBTYPHI, OCO3HAHUE TI00ATBHOIO XapakTepa
AKOJIOTHUECKUX MPOOIIEM;

IUTAHUPOBAHKUE U OCYIIECTBICHHE NEHCTBUI B OKpYXKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS
1[eei yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciidpeHre OmbITa JAEATEIbHOCTH DSKOJOTHYECKOW HANpPaBIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3uKe;

7) HEHHOCTH HAYYHOr0 MO3HAHUS

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAy4YHOW [EeATENIbHOCTH, TOTOBHOCTh B TPOIECCE H3YUCHHS
(DU3HUKHN OCYIIECTBIATH MPOCKTHYIO U MCCIEAOBATEIBCKYIO JEATEIHbHOCTh UHAUBHAYAIBEHO U
B TpYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Bba3oBble Jjornueckue aeiicTBUA:
CaMOCTOSITENTLHO (POPMYITUPOBATh U AKTyalM3UPOBATh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEACIISATE LENN AEATEIIbHOCTH, 3a1aBaTh [TApaMETPbl U KPUTEPUU UX TOCTHKECHUS,
BBISIBJISTH 3aKOHOMEPHOCTH W TIPOTHUBOpPEYHs] B paccMaTpuBaeMbIX (PU3MUECKHX
SIBJICHUSX
pa3pabarbiBaTh IJIaH peIIeHUs NpoOjeMbl C Y4ETOM aHaidM3a HMEIOIIUXCS
MaTEepHUAJIbHBIX U HEMATECPHUAILHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTDL, OLICHHUBATh COOTBCTCTBHC pesyanaTOB OeaiaM,
OILICHUBAThH pI/ICKI/I HOCJIGIICTBI/Iﬁ ACATCIIbHOCTH,
KOOP/JMHUPOBATh W BBIOJIHATH pabOTy B YCIOBHSX pPEaTbHOTO, BUPTYaJbHOTO M
KOM6HHHpOBaHHOr0 B3aUMOJICHCTBUS,



pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELUICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBarejabcKkue NecTBUA .

BJIa/IETh HAYYHOU TEPMHUHOJIOTHUEH, KIIIOUEBBIMH MOHATHAMHU U METOAaMH (pU3nuecKoi
HayKu;

BJIaJIETh HaBBIKAMHM y4EOHO-UCCIIEOBATEIbCKOM W MPOEKTHOM JEeSATEIIbHOCTH B
obnactu (U3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB
pelieHus 3a1a4 (pU3nIecKoro coiepkanus, IPUMEHEHHUIO Pa3IMYHBIX METOOB [T03HAHUS;

BJIAJIETh BUAAMH JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPHPETALINH,
MpeoOpa3oOBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM YHCIE IMPU
CO37IaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (HU3UKU;

BBISIBJIATh ITPUYMHHO-CJIEJACTBEHHBIE CBA3M M AKTYaJIU3UpOBATh 3a7ady, BbIJBUIaTh
TUIIOTE3y €€ pEILICHUs,, HaXOAUTh apryMEHThI ISl J0Ka3aTejlbCTBA CBOMX YTBEPXKIACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

AQHAIM3UPOBATh IOJIYYCHHBIE B XOJ€ PELICHUS 3aJayd pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIEC 33]a4l B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHCJIE NIPU U3y4YeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 33]a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHUS.

Padora ¢ undopmanmeii:

BNIaJIETh HABBIKAMHU TMOJNy4YeHHs uHPopMamuu (HU3HUECKOTO COACp)KaHUS U3
HWCTOYHUKOB  Pa3HbIX  THUIIOB, CaMOCTOSITEJIBHO  OCYIIECTBIATH  IMOWUCK, AaHaJIU3,
CUCTeMAaTH3allMi0 ¥ HHTEpHpeTanuio WHGOpMAIMU  pPa3IW4YHBIX BUAOB U (opM
MpEACTaBICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

UCIONIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OPTaHM3AIMOHHBIX 33/7a4 C COOJIOICHHEM
TpeOOBaHUN OSPrOHOMUKH, TEXHUKH O€30MacCHOCTH, THUTHEHBI, pecypcocOepeKeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COJECpXKAHUS B Pa3IMUHBIX (opmarax c Y4ETOM
Ha3HaueHUs WHGOpMAllMM W IIeNIeBOM ayauTOpUHU, BHIOMpas ONTHMAIbHYIO (OpMy
MPEACTABJICHUS U BU3YATU3ALINUH.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIATH OOIICHHE HA YPOKaX (PU3HKHU M BO BHEYPOUHOU JIEATEINBHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIH U CMSATYATh KOH(ITUKTHL,

Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOIO TOYKY 3PEHHUSI C MCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIUBUAYAIBHON paOOTHI;

BBIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JCUCTBUN C YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0TO 4JIeHa KOJUIEKTUBA;

MPUHUMATh 1I€JIM1 COBMECTHOM JesATENbHOCTH, OPraHU30BbIBATh M KOOPAUHHUPOBATH
JEUCTBUA MO €€ IOCTUKECHMIO: COCTABJATH IUIAH JIEWCTBUM, PACIpPENENATh POJIU C YUETOM
MHEHUH YJaCTHHKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM padOTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJa W KaXIOTO y4YaCTHHUKAa KOMaHIbl B OOIIuit
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeaJiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UEH C MO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH,
IIPAaKTUYECKOU 3HAUMMOCTH;



OCYILIECTBJISITh TO3UTHBHOE CTPATETUUYECKOE IOBEJACHHE B PA3IUYHBIX CUTYalUAX,

MIPOSBIIATH TBOPUYECTBO U BOOOpaXKEHHE, ObITH MHUIIUATUBHBIM.
PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuszaums:

CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIbHYIO JIEATEIBHOCTh B 00JacTU (PU3MKU U
aACTPOHOMHUHU, BBISIBIATH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATD IUIAH PELICHUS pacUETHBIX M KaueCTBEHHBIX 3a/1ad, IJIaH
BBITIOJTHEHUSI TPAKTUYECKOW pPadOThl € Y4ETOM HUMEIOLIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocobcTBoBaTh (OPMUPOBAHUIO M TMPOSABICHUIO HpyAUlMU B obiactu (pU3MKH,
MIOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUsSIM, BHOCHUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB IIEJISM;

BIIaJIETh HAaBBIKAMU TMO3HABATENIbHON pe(dIeKcuu Kak OCO3HAHUS COBEPIIAEMBIX
JEHCTBHUI U MBICIUTENBHBIX MTPOLIECCOB, X PE3YJIbTATOB M OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKHU CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKEHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTaTOB JAESITEIbHOCTH;

MPUHUMATD ce0sl, MOHNMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B nporecce gocTukeHus IMYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTPAMMEI 1O (pHU3MKe
JUIS  YpOBHSL CpeaHero oO0miero oOpa3oBaHUs y OOYYarOIIMXCS COBEPIICHCTBYETCS
SMOIIMOHANBHBIN HHTEJUIEKT, TPEINoIararoinii chOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIOCOOHOCTh TMOHMMATh CBOE HAMOIMOHAIBHOE
COCTOSIHME, BUJCTh HAMpaBICHHUS Pa3BUTHUS COOCTBEHHOW SMOIIMOHANBHOW cdephl, OBITH
YBEpEHHBIM B ce0e;

CaMOpETYJIUPOBAHUS,  BKJIIOYAIOUIETO  CaMOKOHTPOJb,  YMEHHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHE, CIIOCOOHOCTh aTanTHPOBATHCS K DMOIMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOUIEH CTPEMJIEHUE K JIOCTHIKEHUIO 1€ U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JAEHCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMUMATh MOIMOHAILHOE COCTOSIHUE JIPYTHX,
YUUTHIBATh €r0 TPU OCYIIECTBICHHH OOIICHHs, CIHOCOOHOCTh K COYYBCTBUIO U
COMEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C
JIPYTUMHU JTIOABMH, 3a00THTHCS, TPOSBIISATH UHTEPEC U pa3periaTh KOHQIHKTHL.

HNPEAMETHBIE PE3YJIbTATbBI

K konmy obOyuenus B 10 kJjacce mpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOLTUXCS YMEHHIA:

J€MOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU
JIeATSIIFHOCTH JIIO/ICH;



YYUTHIBATh TPAHUIBI MPUMEHEHHS M3YUYCHHBIX (PU3MUECKHX MOJENICH: MaTepuaabHas
TOYKa, MHEPIHAIBbHAS CHCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEJI0, UACATBHBINA T'a3, MOJICTH
CTPOCHHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIM JICKTPHUUCCKHUI 3aps]l PU PEIICHHH
(bu3uvecKuX 3a1a4;

pacro3HaBaTh (hU3UYECKUE SBJICHHS (TIPOIECChI) M OOBACHITh X HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KUHETHYECKOW TEOPUU CTPOEHHUS BEUIECTBA U DJICKTPOIMHAMUKH:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)XKCHHE, CBOOOIHOE IMaJICHUE Te,
JBIDKEHUE I10 OKPYKHOCTH, HWHEPIHs, B3aummojencTBue Tel, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHE KUAKOCTEH W TBEPIBIX TEJ, U3MEHEHUE 00bEMa TeJl MpU HArpeBaHUH
(OXJaXIeHWH), TEIUIOBOE  pPABHOBECHE,  HCIApEHWEe,  KOHJCHCAIMs,  IUIaBJICHHE,
KpUCTAJUTM3allusl, KHUIICHHE, BJIAXXHOCTh BO3/yXa, IOBBIIICHUE JaBJIICHHS Traza IPU €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIYy I[apamMeTpaMu COCTOSHHUS Ta3a B
M30IIpOIIeccaXx, FICKTPU3ALMS TEJl, B3aUMOJICHCTBHUE 3apsI0B;

OMKCHIBATH ~ MEXaHMYECKOe JBWIKEHHE, MCHONb3ysS  (U3MUecKHe  BeIHYUHBI:
KOOpJUHATa, MyTh, MepeMeEIIeHne, CKOPOCTh, YCKOPEHUE, Macca Tena, Cuiia, UMIYJIbC Tela,
KHMHETHUYECKas DHEPrus, IMOTCHIMAJbHAS SHEPrus, MEXaHWuYeckas paboTa, MeXxaHWYecKas
MOIIIHOCTb, TpPU OMHUCAHUHM TMPABUIBLHO TPAKTOBATh (PUIUYECKUN CMBICT HCHOIB3YEMBIX
BEJIMYMH, UX OOO3HAYEHHUS M EIUHUIIBI, HAXOAUTHh (OPMYJbI, CBS3BIBAIOIIUE JIAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIMYNHAMU;

OMKCHIBATh W3YYEHHBIE TEIIOBbIE CBONCTBA TEJ M TEIJIOBBIC SIBICHUS, HCIOJB3Ys
¢dbu3nuecKkue BEIMYMHBI: JIaBlieHUE rasa, TeMIeparypa, CpeaHss KUHETHYecKas SHEprus
Xa0TUYECKOTO ABM)KCHHUS MOJEKYJ, CPeIHEKBaJApaTH4YHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TeIUIOThI, BHYTPEHHsIS SHEPTHs, paboTa ra3a, KodQUIUEHT MOJIE3HOTO AEHCTBHUS TEIIOBOTO
JBUTATENS; MPHU OMUCAHWU TPABWIBHO TPAaKTOBAaTh (PU3UYECKUIl CMBICT HCHOIb3YEMbBIX
BEJIMYMH, WX OOO3HAYEHUS W €IUHUIIBI, HAXOAUTHh (OPMYINBI, CBSA3BIBAIOIINE JTAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMHU BEIMYUHAM;

OTHCHIBATh M3YUYECHHBIE DJIEKTPUUECKUE CBOIMCTBA BEIIECTBA M DIIEKTPUUECKUE SIBICHUS
(mporiecchbl), UCMONB3YSd (PU3NYECKUE BEIHUMHBI: DIEKTPUUYESCKHM 3apsif, IIEKTPUUYECKOEe
ToJie, HanpsHDKEHHOCTD TOJIS, TOTEHIINAJ, Pa3HOCTh MOTEHIIMAIOB; NP ONMKUCAHUU MIPABUIBHO
TPakTOBaTh (U3WYECKUN CMBICT HCMHOIB3YEMBIX BEIHUYWH, UX OOO3HAUEHUS W CIUHHIIBL;
yKa3biBaTh (POPMYIBI, CBSI3BIBAIOIINE JaHHYIO (U3MYECKYI0 BEIHYMHY C JIPYTUMHU
BEIUYNHAMU;

aHAIIM3UPOBATh (PU3NYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Ys (PU3HUECKHe 3aKOHBI U
MPUHIMIGL: 3aKOH BceMupHoro Tarotenus, |, 1l u Il 3akonsr HeloToHa, 3aKOH cOXpaHEHUS
MEXaHHYECKON DHEpPIruM, 3aKOH COXPAHEHHUS HMITYJIbCa, MPUHIUI CYMEPHO3UIUN CHI,
MPUHIIMI PABHOIMPABUS HWHEPLUHUATBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO
TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEAHEH KHHETUYECKOW HSHEPTruu
TEIUIOBOTO  JBMKCHHUS MOJEKYyl C aOCONMIOTHOW  TemmepaTypod, TepBBId  3aKOH
TEPMOJMHAMHKH, 3aKOH COXPAHEHMs DJIEKTPUYECKOro 3apsna, 3akoH Kyrnona, mpu 3ToM
pa3nuyaTth CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTEMAaTHUECKOE BBIPAKEHUE U YCIOBUS
(TpaHHIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIE TPUHIUMBI JEHCTBUS MAIUH, MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3iandaTh yCIOBHS X O€30MaCHOTO MCIIOIb30BAHMSI B TOBCEAHEBHOMN KHU3HU;

BBITIONHATH JKCIEPUMEHTHI M0 HUCCIEIOBAHUIO (DU3MUECKUX SIBICHUN U TPOIECCOB C
UCIOJIb30BAHUEM TPSMBIX ¥ KOCBEHHBIX W3MEPEHUU, TMpU 3TOM (HOpPMYITHpPOBATH
npobieMy/3agady W TUIOTE3Y Y4eOHOro JKCIEepUMEHTa, COOUpaTh YCTAaHOBKY W3
MIPETIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH OIBIT U (JOPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBISTh MPSMBIE U KOCBEHHBIC M3MEpPEHUS (PU3UYECKUX BEIHYWH, MPU ITOM
BBIOMpATh ONTHUMAIBHBIA CIOCOO M3MEPEHUS U HCIOJIB30BAaTh M3BECTHHIE METOABI OIICHKU
IIOIPELIHOCTEN U3MEPEHUN;



HCCIIeIOBaTh 3aBUCUMOCTH MEXIy (U3MYECKMMHU BEJIUYMHAMHM C HCIOJIb30BAHHUEM
NPSIMBIX H3MEPEHUHl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCUPOBATH pPE3YJbTaThl
IIOJy4YEHHOM 3aBHCUMOCTH (DU3MYECKHUX BEJIUYMH B BHAE TaOnuil U rpadukoB, aenatsb
BBIBO/IbI T10 PE3YJIbTAaTaM HCCIIE0BaHMS;

coOyroaTh npaBuiia 0€30MacHOro TpyAa IpPHU MPOBEAECHUHU HMCCIEIOBAHUN B paMKax
y4eOHOIro HKCHEPUMEHTa, Y4eOHO-HUCCIEN0BATENbCKOM M IPOEKTHOW JESATEIbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyJOBAHNUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 33JaHHOM (pu3MuUecKOoW MOJENbl0, HCHOIb3Ys
¢u3nyeckue 3aKOHbl W IPUHLUIBI, Ha OCHOBE aHalM3a YCJIOBUS 3aJaud BbIOMpPATh
(GU3NYECKyI0 MOJEIb, BBIACIATh (PU3HYECKHE BEIMUMHBI U (HOPMYJIbl, HEOOXOUMBbIE Ul €€
peleHus, NpPOBOAUTH pPACYETBl W OLEHMBATh pPEAIbHOCTh IOJYYEHHOTO 3HAYCHUS
(bu3n4ecKoil BEIMUUHBL;

pelaTh Ka4eCTBEHHbIE 33/1a4M: BbICTPAUBaTh JIOTHYECKH HEITPOTUBOPEUUBYIO LIETIOUKY
paccyKJIeHU ¢ OOpPON Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIOJb30BaTh MpPU pPELICHUM YYeOHBIX 3aJad COBPEMEHHble HH()OpPMAIMOHHBIE
TEXHOJIOTUH JUISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALUN U MIPEJCTaBICHHs yueOHOH U
HAy4YHO-TIONYJISIpHOW HMH(pOpMalMK, NOJYYEHHON M3 Pa3IUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JydaeMyro HH(opMaIuio;

IPUBOAUTH IIPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE ITPOLECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKUE 3HAHHUS IO (U3MKE B IOBCEIHEBHOW >KHU3HU IJIs
obecrieyeHus: 0€30MaCHOCTH IIPU 0OpaIlleHHH C TPUOOPaMHU U TEXHUYECKUMH yCTPOHCTBaMH,
JUIL COXPaHEHMs 310pPOBbs U COOIIOAEHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpY Karolei
cpexe;

paboTaTh B Tpymnme C BBIIOJIHEHHUEM DPA3IUYHBIX COLMAJIBHBIX pOJIeH, MIIaHHUpPOBATh
paloTy rpymnmbl, pallMOHAIBHO paclpenensaTh 00S3aHHOCTU U IJIAHUPOBAThH AEATENbHOCTh B
HECTaHJApPTHBIX CUTYalUsX, aI€KBATHO OLICHUBATh BKJIAJ Ka)kKJOTr0 U3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi MPOOIIEMBI.

K koHmy oOyuenus B 11 kJjacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YpOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00OYYAIOLIUXCS YMEHHA:

J€MOHCTPHPOBATh Ha MIPUMEPAX POJIb U MECTO (GPU3UKU B OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B IPAKTUUECKON
NesITeIbHOCTH JIF0/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YYUTHIBATh TPAaHUIBl TPUMEHEHUS H3YyYEHHBIX (U3NUYECKUX MOJENeH: TOUYeUHBIN
IEKTPUYECKUI 3apsif], JIyd CBETa, TOYEUHBIM HCTOYHHUK CBETa, AJEpHas MOJENIb aToMa,
HYKJIOHHAs1 MOJIeNTb aTOMHOTO si/ipa MpH pelieHnH (U3NYECKHX 3a/1a4;

pacrio3HaBaTh (pU3MUECKUE SIBIECHUS (TIPOLECCHl) U OOBSACHATH UX Ha OCHOBE 3aKOHOB
JIEKTPOJAMHAMUKNA M KBAHTOBOM (DM3MKH: 3JIEKTPHUUYECKass IMPOBOAMMOCTh, TEILIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aUMOJEHCTBUE MAarHUTOB,
NEKTPOMAarHUTHasi WHAYKLHSA, JNEHCTBME MarHUTHOIO TOJS Ha NPOBOJHUK C TOKOM U
JBIDKYIIUICS — 3apsl, OJEKTPOMAarHuTHbIE KOJeOaHUS ¥ BOJHBI, MNPSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpa)KeHUe, IMpeJoMJIeHHe, HHTepdepeHuus, Iudpakuus Hu
NoJisipU3anusl CBeTa, Jucrepcus cBera, Qortoanekrpuueckuit 3ddexr (potorddexr),
CBETOBOE JABJICHNE, BOSHUKHOBEHUE JIMHENYATOr0 CIIEKTPa aTOMa BOOPOJa, ECTECTBEHHAS U
HCKYCCTBEHHAs paiMOAKTUBHOCTH;

OIMCHIBATh U3yYCHHbIE CBOMCTBA BelIeCTBA (IJIEKTPUUECKHE, MAaTHUTHBIE, ONITHYECKHE,
NMEKTPUYECKYIO TMPOBOJAMMOCTb PA3JIUYHBIX CpPEN) U  DIEKTPOMAarHUTHBIE  SIBJICHUS
(mpoueccel), HCMONB3Ysl (U3MYECKHE BEIUYMHBL DSJICKTPUUYECKUN 3apsia, cuila TOKa,
NIEKTPUYECKOE HANPSDKEHUE, D3JIEKTPUUECKOE CONPOTUBJIEHHE, PAa3HOCTh IMOTEHIMAJIOB,
ANIEKTPOBIKYIIAs cujla, paboTa TOKA, MHAYKLMS MAarHUTHOTO MOJs, cujia AMIepa, cuia
JlopeHna, UHIYKTUBHOCTb KaTYIIKH, SHEPTHsI JIEKTPUUYECKOIO0 U MATHUTHOIO MOJIEH, TEPHOL



M YacToTa KojeOaHWil B KoJieOaTEIbHOM KOHTYpE, 3aps]l W CHJIa TOKa B IIpPOIEecce
rapMOHHMYECKHUX JJIEKTPOMArHUTHBIX KoJIeOaHUU, (POKYCHOE PACCTOSHUE W ONTHYECKas CUiia
JIMH3BI, IPY ONMCAHWH TIPABUIIBHO TPAKTOBATh (PHU3UUYECKHUIA CMBICI MCIIOJIb3yEeMbIX BEJTUYHUH,
UX 0003HAYCHHUS M CIMHHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME AAHHYIO (DH3UUYECKYIO
BEJIMYMHY C IPYTUMU BEJIIMYUMHAMU;

OMKCHIBAaTh M3yYEHHBIE KBAHTOBBIC SIBJICHHS M IIPOIIECCHI, HMCMONB3Ys (HU3UYCCKHE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTA CBETA, SHEPIUs U
UMITYJIbC (DOTOHA, TIEPHOJ TOIypachaaa, dHEPrus CBS3M aTOMHBIX SIEp, MPH ONHUCAHHH
MPaBUJILHO TPAKTOBATh (DU3WYECKUMA CMBICII HCIIOJIB3YEMBIX BEIMYMH, WX O0O3HAYCHHS H
€IVHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSA3BIBAIONINE JAaHHYIO (PU3MYECKYIO BEIHMYHUHY C JIPYTUMH
BEJIMYMHAMU, BEIYMCIIATH 3HAYCHUE (PU3HUECKOM BEIMYNHBI;

aHAJIM3UPOBATh (PU3NYECKUE TMPOIIECCHI U SIBICHUS, UCIIONb3Ys (PU3MUECKHE 3aKOHBI U
NPUHIMIBEL: 3akoH OMa, 3akoHBI TOCJIEAOBATEIBHOIO W MapaJUIeIbHOTO COEIUHECHUS
MIPOBOJHUKOB, 3akoH Jlxoyms—JIeHna, 3akOH 3JE€KTPOMAarHUTHOM HWHIYKLUHH, 3aKOH
MPSAMOJIMHEHHOTO pacIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHbI MPEIOMIICHUS
CBeTa, ypaBHeHHEe OWHITeWHa a1 (orosddexTa, 3aKOH COXpPAHEHHUS DHEPIUU, 3aKOH
COXpPAHEHUs HMITYJIbCA, 3aKOH COXPAHEHMS SJIEKTPUUECKOro 3apsiia, 3aKOH COXPaHEHUS
MacCoOBOI'0 4ucia, NOoCTyjaaTel bopa, 3aKOH paguoaKkTUBHOIO paclajia, Mpu 3TOM pa3indarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBHIPAKEHUE U YCIOBUS (TPAaHULIBI,
00J1aCTH) TPUMEHUMOCTH;

ONpEeEATh HANPABIECHNE BEKTOPA UHAYKIMA MAarHUTHOIO MOJIsl IPOBOJHHUKA C TOKOM,
cuibl Amriepa u cuiibl JlopeHna;

CTPOUTh M OMNUCHIBATH H300paKEHUE, CO3[aBAEMOE IIJIOCKHM 3€pKalioM, TOHKOH
JIMH30M;

BBITIONHATh DKCIEPUMEHTHI MO0 HMCCIEIOBAHUIO (DM3MUECKUX SIBICHUN U TPOIECCOB C
WCIONIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHMi: Tpu ITOM (PopMyIHpOBaTh
npobieMy/3agadyy W TUNOTE3Y Y4eOHOro OSKCIEepUMEHTa, COOUpaTh YCTaHOBKY W3
MIPEITIOKEHHOTO 000PYAOBaHUS, TPOBOIAUTH OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIATh MPSMble U KOCBEHHBIE U3MEPEHHs (PU3UYECKHX BEIMYWH, MPU ITOM
BBIOMpATh ONTHUMAJIBHBIA CIOCOO M3MEPEHUS U HCIOJIb30BaTh M3BECTHBIE METOIbI OICHKU
MOrPEIIHOCTEN UBMEPEHUN;

UCCIEIOBaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYMH C HCIOJb30BAHHEM MPSMBIX
WU3MEpEHUl: TpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YAbTAThl MOTYYCHHON
3aBUCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUAE TaOnuil U TpauKOB, JAeIaTh BBIBOJBI IO
pe3yiabTaTaM UCCIEI0BAHMUS;

coOmroaTh mpaBuiaa 0e30macHOro Tpyda MpU MPOBEASCHUHM HCCIEAOBAHUN B pamMKax
y4e0HOro DJKCHEpUMEHTa, Yy4eOHO-UCCIIEOBATENILCKON W TMPOEKTHOW JEeSTEIBHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 0OOPYIOBAHHS;

pemars pacuéTHhIC 3aJayd C SBHO 3aJaHHONW (PU3UYECKONW MOMAENBI0, HCIONb3Ys
¢u3nueckue 3aKOHbI W TMPUHIUIB, HAa OCHOBE aHallM3a YCIOBHUS 3a7aud BBIOUPAThH
(U3HUYECKYIO MOJIENb, BBIACTATh (U3MUECKUE BETHUYMHBI U (HOPMYIIBI, HEOOXOAUMBIE TS €€
pelieHusi, MpPOBOJAUTh pacy€Tbl U OLEHHUBATh PEAJIbHOCTh IOJYYEHHOIO 3HAYEHUS
(bu3MYECKOI BETUYNHBL;

penaTh KaueCTBEHHBIE 33JJa4M: BHICTPAUBATh JIOTMYECKU HETIPOTUBOPEUUBYIO IIEMIOUKY
paccyXJIeHHIA ¢ OTIOPOi Ha U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

WCIIONIb30BaTh TMPH PEIICHUU YUYeOHBIX 3a7a4 COBpPEMEHHbBbIE HWH(OpMAaIMOHHBIC
TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALMU U MPEACTABICHUSI Y4eOHOH U
HAy4YHO-TIONYJISPHONH HMH(OPMAILIUU, MOJYYCHHON U3 Pa3TUYHBIX MCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATH MOTYIaeMYyIO HH(OPMAILIUIO;

OOBSICHATh TPUHIUIBI JCHCTBHUS MAIWH, MPUOOPOB U TEXHUUYECKUX YCTPOICTB,
pa3nuyaTh yCIOBHS X O€30MACHOTO MCIIOIH30BAHMS B IIOBCEIHEBHOW KU3HU;



MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSACHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOpPETHYECKHE 3HaHHs MO (U3UKE B IOBCEIHEBHON JKHU3HHM IS
oOecrnieueHrs 0e30MacHOCTU MPU 0OpaIIeHUU ¢ MPUOOpaMH U TEXHUUYECKUMHU YCTPOICTBaMH,
JUISL COXPAHEHUS 3JJ0POBbs M COOIOICHUS HOPM SKOJIOTMUYECKOT0 MOBEICHUS B OKPY Karolei
cpene;

paboTaTh B rpyIIE C BHITOJIHEHUEM PA3IMYHBIX COIIMANIbHBIX POJICH, MIIaHUPOBATh
paboTy rpymibl, palliOHAILHO PACIPEENATh 00SI3aHHOCTHU U INIAHUPOBATH JAEITEILHOCTD B
HECTaHJAPTHBIX CUTYalMsIX, aIeKBATHO OLICHUBAThH BKJIAJ] KQXKI0T0 U3 YYACTHUKOB TPYIIIIHI B
pelIeHre paccMaTpUBaeMoOn MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuectBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
nporpamMmabl padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
11 dusuka u MeToabI ’ bu6mmoreka [IOK
' HAYYHOTO ITO3HAHWSI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2
Auamiia ! https://m.edsoo.ru/7f41bf72
53 fzzO:;IeHm 5 6 L L bubnnoreka [JOK
' P https://m.edsoo0.ru/7f41bf72
MEXaHHUKE
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bubanoreka [JOK
' KHHETHIECKON https://m.edsoo.ru/7f41bf72

Teopuun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIMHAMHUKH https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSIHUS 5 bubnmoreka [JOK
' BemecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0/IbI
Wroro no pasaeny 24

Paznea 4. JIEKTPOJJUHAMUKA

4.1 DIeKTpOCTaTUKA 10 Bubnuorexa LIOK
' P https://m.edsoo.ru/7f41bf72
ITocrossHHBIM
49 SJIEKTPUYECKUI TOK. 12 bubnnoreka [JOK
' TOKH B pa3InYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOB I10 68

[TPO'PAMME



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

11 KUIIACC

HauMeHoBaunue KoanuyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpaMmbl padoThbI padoTbI
Paznen 1. JIEKTPOJAUHAMUKA
M .
11 | Snecpovarmias 11 1 ; buorera 0K
' P https://m.edsoo.ru/7f41c97c
WUHIYKINS
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
21 | sacxrpovarmms ; 1 Bibmioness LIOK
' HICKTPO © https://m.edsoo.ru/7f41c97c
KoseOaHus
M
2.2 nei:HH;ZiII:/IIiII:H 5 1 Batmiorexa HOK
' HICKTPO © https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6anoreka IIOK
2.3 o
frruia 10 3 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1 TEeopuun

OTHOCHUTCIIBHOCTHU

OCHOBBI CIIEAATILHON

but6mmorekxa [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
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJIeMEHTHI KBAaHTOBOU 6 bubnuorexa [JOK
' OITUKU https://m.edsoo.ru/7f41c97c
4.2 CrtpoeHue atoMa 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97¢c
bubnuorexa [JOK
4.3 ATOMHOC 571pO 5 https://m.edsoo.ru/7f41c97c

Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU 7 1 bubnmnoreka [HOK
' ¥ acTpOhH3UKH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7

Pa3nesn 6. OBOBIIAIOHIEE ITOBTOPEHUE

6.1 O06o0maroree 4 bu6anoreka LIOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOT'PAMME



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

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoumnuectBo yacos
JIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KounTtpoJbHbie IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
Pounb 1 mecTo dusuku B
q)opMHpOBaHUHH . bubnmnoreka [HOK
COBPEMEHHOM HaysHou 1 01.09.2023 https://m.edsoo.ru/ff0c3
KapTUHBI MUPA, B 366
IIPaKTUYECKON NeATEIbHOCTH T
mojen
®u3nka — Hayka 0 IpUpo/e. bubmuoreka [JOK
Hay4Hble MeTO/IbI TO3HAHUS 1 06.09.2023 https://m.edsoo.ru/ff0c3
OKPY’KaIOIIero MUpa 2e2
MexaHuueckoe TBUKEHHE.
OTHOCHUTEILHOCTh bu6anoreka IIOK
MEXaHUYECKOTO JIBHYKCHUSI. 1 08.09.2023 https://m.edsoo.ru/ffOc3
[TepememnieHune, CKOPOCTH, 508
yCKOpEeHue
PaBHOMEDHOG but6mmoreka [IOK
BHOMEPH
P . 1 13.09.2023 https://m.edsoo.ru/ffOc3
MPSIMOJTMHEHHOE JIBM)KCHUC
620
P bub OK
ABHOYCKOPEHHOE L 15.09.2023 nonmoTteka L

HpﬂMOJ’II/IHeI/IVHOe JABHKCHHEC

https://m.edsoo.ru/ffOc3



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

12e

CB00OOHOE ITaZICHUE.

but6mmoreka [IOK

6 YckopeHue cB0OOIHOTO 20.09.2023 https://m.edsoo.ru/ff0c3
mageHust 9cc
KpuBonunelinoe 1BU>XEHUE. but6mmoreka [IOK
7 JIBM>KEHHE MaTepUAIbHOM 22.09.2023 https://m.edsoo.ru/ff0c3
TOYKH 10 OKPYXHOCTH ada
?pI/IHHI/IH IE)ITHOCI/ITGJIBHOCTI/I BuGmorexa LIOK
8 I VIHEPUHATIbHPIC . 27.09.2023 https://m.edsoo.ru/ff0c3
cucteMbl otcyera. [lepBbiid
be8
3akoH HproToHa
e e T
9 ynep H ' P 29.09.2023 https://m.edsoo.ru/ff0c3
3akoH HproToHa mis bes
MaTepUAIbHOU TOYKHU =
Tperun 3akoH HeroToHa 1iis bubmorexa HOK
10 | ~PCTHISAKON HRIOTORA A 04.10.2023 | https://m.eds00.ru/ff0c3
MaTepuaIbHBIX TOYEK
be8
et o e BuGmmorera LIOK
11 OTCHITL eemt: 06.10.2023 | https://m.eds00.ru/ff0c3
[TepBas kocmuueckas
doo
CKOPOCTh
c 3 bubnunorexa LIOK
12 | /1@ YHPYTOCTH. Sakon 11.10.2023 | https://m.edso0.ru/ffoc3
I'yka. Bec Tena
eld
13 | Cuna tpenus. Kosapounuent 13.10.2023 bubmuoteka [IOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

Tpenus. Cuiia
COIIPOTHUBIICHUS MIPH
JIBIDKCHUU TeJa B )KUIKOCTH
WU Ta3e

https://m.edsoo.ru/ffOc3f
76

ITocrynarenbHoE U
BpAILlaTEJIbHOE JIBUKEHUE
aOCOJIFOTHO TBEPJOTO Tea.

bubnunoreka LIOK

14 18.10.2023 https://m.edsoo.ru/ff0c4
MowmeHT cuibl. 11nedo cumsl. 136
VYcioBus paBHOBECHUS B
TBEPJIOTO TENA
Nmnynbc maTepuanbHOU
TOYKH, CHCTEMBI Bumorexa LIOK
MaTepHaJIbHBIX TOUEK.
15 P 20.10.2023 | https://m.edsoo.ru/ff0c4
Nmnynbe cuibl. 3aKoH 346
COXpaHCHHUS UMITYJIbCA. -
PeakTnBHOE OBMKEHIE
PaboTa 1 MOIITHOCTH CHUJIBI.
Kunerndeckas sHeprus bu6muoreka [JOK
16 | wmaTepuaIbHOI TOYKH. 25.10.2023 https://m.edsoo.ru/ff0c4
Teopema 00 U3MEHEHHUH 502
KMHETUYECKOW SHEPIUU
[loTeHumanbHast SHEPTHUSL.
HOTeH:“:g‘;H";;‘;;Z‘;?;OHW Bu6mmorexa LIOK
17 | Y"PYTO ACQOPMHUD 27.10.2023 https://m.edsoo.ru/ff0c4

npyxuHbL. [loTeHInanbHAS
SHEPTHs Tella BOJIU3U
MOBEPXHOCTU 3eMITU

6la



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHbIE U
HEMOTEHIUAJIbHbBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPIUM CUCTEMBI T€J. 3aKOH
COXPAHEHUS] MEXaHUYECKOU
SHEPruun

08.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4

18¢c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHHUYECKOH SHEPTHUHU Telia
Ha TIPUMEPE PaCTSHKECHUS
PE3UHOBOTO JKT'yTa

10.11.2023

20

KonTponbhas pabota no
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHUKE)

15.11.2023

bu6anoreka LIOK
https://m.edsoo.ru/ffOc4

b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun. bpoyHoBckoe
neuxenue. Audpdysus

17.11.2023

bu6anoreka IIOK
https://m.edsoo.ru/ffOc4

dc2

22

Xapaktep JBUKEHUS U
B3aMOJICUCTBUS YaCTHIL
BemecTsa. Monenn
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI

22.11.2023



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

23

Macca monexy:t.
KommuecTBOo BemiecTna.
ITocrosinHast ABorazipo

24.11.2023

24

TerioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

29.11.2023

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBuenne MKT

01.12.2023

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4f
de

26

AOcouoTHas TeMIiepaTypa
KakK Mepa CpelIHeMn
KMHETUYECKON SHEPruu
JBUKEHUS MOJIEKYJI.
YpaBHeHue Menzeneena-
Knaneipona

06.12.2023

bubmnoreka IIOK
https://m.edsoo.ru/ff0c5
1le

27

3akoH JlambToHa. ["a3oBbIc
3aKOHBI

08.12.2023

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCUMOCTH MCKIY
napaMeTpamMu COCTOSTHUS
pa3peKEeHHOTO razay

13.12.2023

29

N3onporieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
MpeJICTaBICHNE

15.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5
70e



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

BnytpeHnHss sHeprus
TEPMOJIUHAMUYECKON
CHUCTEMBI M CTIOCOOBI €€’
n3meHenus. Koanuecto

but6mmoreka [IOK

30 20.12.2023 https://m.edsoo.ru/ff0c5
TEIUIOTHI U paboTa. 952
BHyTpeHHss SHEprust -
OJIHOATOMHOT'O UJCaIBLHOrO
rasa
bubnuorexa [JOK
31 Buel Temionepenayn 22.12.2023 https://m.edsoo.ru/ffOcs
c36
Y nenbHas TEINIOEMKOCTD
BemecTBa. KonnuecTBo bubnuorexa [JOK
32 | TemioTH Npu 27.12.2023 https://m.edsoo.ru/ffOc5
TEeIuIonepeaye. c36
AnrabaTHBIN mporecc
Hepbii sakor bubmorexa [IOK
gg | CPMOAMHANMIKIIETo 20.12.2023 | https://m.edsoo.ru/ffoc5
MIPUMEHEHHUE K ofc
U30IpoIeccam -
HeoOpatumocTs mpoiieccoB bubnmnoreka [JOK
34 | B npupone. Bropoii 3akon 10.01.2024 https://m.edsoo.ru/ffOc6
TEPMOJUHAMUKHU 230
. bubnunoreka LIOK
g5 | [Mpmrmwn aeiicTeis it KI11 12.01.2024 | https://m.edsoo.ru/ffOcs

TEIIOBOM MalllMHBI

00a



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

36 | Iuxkn Kapno u ero KI1/] 17.01.2024

37 DKOJIOTHYECKHE MPOOIEMBI 10.01.2024
TEIUIOPHEPTETHKU
O06o0maromuii ypok but6mmoreka [IOK

38 | «MonekynspHast pu3HKa. 24.01.2024 https://m.edsoo.ru/ffOc6
OCHOBBI TEPMOJTUHAMUKH 938

39 Y 26.01.2024 | https://m.edsoo.ru/ff0c6
¢duznka. OCHOBBI 250
TEPMOIUHAMHKH -
[TapooGpa3oBanue u bubnmnoreka [HOK

40 | xompaeHcanus. Mcnapenue u 31.01.2024 https://m.edsoo.ru/ffOc6
KHIIEHHE 3b6
AOconroTHas 1 bubmorexa [JOK

41 | oOTHOCHTEIbHAS BIAXXHOCTh 02.02.2024 https://m.edsoo.ru/ff0c6
Bo3ayxa. HacelenHslii map 4d8
TBepnoe Teno.
Kpucrammuueckue u
amopdHbIe Terna. bu6muoreka [JOK

42 | AHH30TpONHS CBOHCTB 07.02.2024 https://m.edsoo.ru/ffOc6
kpuctauioB. XXunkue 5f0
kpucraubl. COBpeMEHHBIE
MaTepraTbl
IInaBneHue n bu6nunorexa LIOK

43 | xpuctammuzanus. Y ieiabHas 09.02.2024 https://m.edsoo.ru/ffOc6

TCIIJIOTA ITJIaBJICHUS.

708



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

Cyb6numanus

YpaBHEHHE TEIOBOTO

but6mmoreka [IOK

44 14.02.2024 https://m.edsoo.ru/ff0c6
Oaranca
820
C) .
45 P PAA. 16.02.2024 https://m.edsoo.ru/ffOc6
BHJIA DJICKTPUUYECKHUX
bee
3apsa0B
e e
46 YHpOBOA ) 21.02.2024 https://m.edsoo.ru/ffOc6
COXPAaHEHUS JIEKTPUYECKOTO bec
3apsaa -
BzaumonencTue 3apsioB. bu6nuorexa [IOK
47 | 3akon Kymona. Toueunsin’ 28.02.2024 https://m.edsoo.ru/ffOc6
AIEKTPUYECKUH 3apsif ce4
Harmpsx€HHoCTh
AIEKTPUYECKOTO I1OJIS. bu6nuorexa [IOK
48 | TlpuHIUDO CYNEPIO3HIIUH 01.03.2024 https://m.edsoo.ru/ff0c6
IIEKTPUICCKUX TTOJICH. df2
JInHun HanpsKEHHOCTH
P
5 aSOTaOCCHE CKOTO IO bubnunoreka LIOK
KTPOCTATUYECKOT'O TIOJIS.
49 AeKTIp " 06.03.2024 https://m.edsoo.ru/ffOc6f
IMTorennuain. Pa3zHocts 00
IMMOTEHIIUAIIOB _
50 IIpoBOIHUKYN U TUBTIEKTPUKH 13.03.2024 bubnunorexa LIOK

B DJICKTPOCTAaTUYCCKOM II0JIC.

https://m.edsoo.ru/ffOc?



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

Jusnexrpudeckas
IIPOHUIIAEMOCTD

018

o1

DIIEKTPOEMKOCTb.
Konpaencarop

15.03.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7
126

52

DIJIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsKEHHOr0 KOHJIEHCAaTopa

20.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7
2c0

53

JlaGopaTopHnas pabota
"U3mepenue
BIIEKTPOEMKOCTH
KOHJIeHcaropa"

22.03.2024

54

[TpuHtmn nercTBus U
MIPUMEHEHNE
KOHJICHCAaTOPOB,
KOIMHUPOBAJIBHOTO anmnapara,
CTPYHHOTIO ITPUHTEPA.
DNeKTpocTaTU4YeCKast
3aluTa. 3a3eMIIeHue
ANIEKTPONPUOOPOB

03.04.2024

55

DIIEKTPUYECKUH TOK,
YCIIOBHS €T0
CYILIECTBOBAHUSI.
[TocTostHHBINM TOK. Cuna
Toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma
JUTSL y4acTKa [eTH

05.04.2024



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

56

ITocnnenoBarenpHOE,
napauieIbHOE, CMEIIaHHOE
COCJIMHEHHUE TPOBOIHUKOB.
JlaGopaTopHnas pabota
«M3y4yeHne cMenanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

10.04.2024

bubnunoreka LIOK
https://m.edsoo.ru/ffOc?
4f0

57

Pabora 1 MOIITHOCTE
3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyinsa-Jlenna

12.04.2024

bubnuorexa [IOK
https://m.edsoo.ru/ffOc7
838

58

3akon Oma 1Jis MOTHOM
(3aMKHYTOM) 3JIEKTPUUECKOMN
nenu. KopoTkoe 3aMbIKaHUE.
JlaGopaTopHnas pabota
«M3mepenne D/1C
HUCTOYHUKA TOKA H €T0
BHYTPEHHETO
COTIPOTHBIICHUS

0.5

17.04.2024

bubnuorexa [JOK
https://m.edsoo.ru/ffOc7
ae0

59

ONEeKTpOHHAs IPOBOAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTh
CONPOTHUBIICHUS METAJUIOB OT
TEMIIEpaTypBhl.
CBepxnpoBOANMOCTb

19.04.2024

60

DJIEKTPUYECKUN TOK B
Bakyyme. CBouCTBa
AJICKTPOHHBIX TTyYKOB

24.04.2024

61

[TomynpoBOIHHUKH, HX

26.04.2024

bubanoreka [JOK



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

coOCTBEHHAas U IpUMECHast
npoBoAUMOCTh. CBOMCTBA
p—n-nepexoaa.
[TomynpoBOIHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/ffOc8
4ae

DIIEKTPUUECKUH TOK B

pacTBopax U pacrjiaBax bubnmnoreka [HOK
62 | DSJIEKTPOJIUTOB. 08.05.2024 https://m.edsoo.ru/ff0c8
DNEKTPOIUTHYECKAS 2ba
JTUCCOLIMAIUS. DICKTPOIIN3
JEKTPUUECKUU TOK B razax.
gaMocioﬂTeanbm'H bubmmorexa LIOK
63 5 15.05.2024 https://m.edsoo.ru/ffOc8
HECaMOCTOSITeNIbHBIN pa3psi. 4ae
Monnus. [iazma -
OnexTpudeckrue Npudopsl U
YCTPOMCTBA U UX bubnmnoreka [JOK
64 | mnpakTHuYecKoe NpPUMEHEHHE. 17.05.2024 https://m.edsoo.ru/ff0c8
[TpaBuna TeXHUKH 6fc
0€30MacHOCTH
OGoGmatonii ypok bubmorexa [JOK
65 22.05.2024 https://m.edsoo.ru/ffOc8
«DNEKTPOAMHAMUKA
8be
KonrponbHas padora no
TeMe «DIIEKTPOCTATUKA. bubmuoteka [IOK
66 | IlocTosHHBIIN 3MEKTpHUUECKUI 24.05.2024 https://m.edsoo.ru/ff0c8

TOK. TOKH B pa3InIHbBIX
cpemax»

ada



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

PesepBHbIii ypok. bubmmoreka [JOK
67 | KoutponbHas pabota 1o 1 29.05.2024 https://m.edsoo.ru/ff0c8
Teme "DIeKTpouHaMuKa" c56
PesepBHbIii ypok. bubmmoreka [JOK
68 | OO6oOmaronumii ypoK 1o 1 31.05.2024 https://m.edsoo.ru/ffOc8f
temam 10 kmacca 6¢
OBILEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

Ne KoanuectBo yacos
DJIEeKTPOHHbBIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero H3yYeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
[TocTostTHHBIC MATHUTHI U X
B3aUMO/ICUCTBUE.
M A B bubmuorexa [JOK
arHuTHOE 1oJje. Bexto
. p 1 https://m.edsoo.ru/ff0c97
MarHuTHON MHAYKIIUH. 78
JluHuY MarHuTHOMN —
WHYKIAH
MaruuTHO€ nose
o bu6mmoreka [JOK
MPOBOJIHUKA C TOKOM. OTBIT
PoBoA . 1 https://m.edsoo.ru/ff0c98
Opcrena. Bzaumoseiicteue fo
MIPOBOJIHUKOB C TOKOM =
JIaGoparopHas paboTa bubnuoreka [IOK
«M3yueHne MarHuTHOTO 1 1 https://m.edsoo.ru/ff0c98
MOJISl KATYIIKHA C TOKOMY fe
JleicTBME MAarHUTHOTO OIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Amriepa. bubnuorexa [JOK
Jlaboparophas padoTa 1 1 https://m.edsoo.ru/ff0c9a

«Hccnenosanne nelCTBUS
IIOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»

c0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MarHUTHOTO TOJISt
Ha JBUXKYIIYIOCS
3apsuKeHHYIo yactuily. Cuna
Jlopenna. PaGoTa criibl
Jlopenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9d
f4

DneKTpoMarHuTHas
unaykuus. [TotTok BekTopa
MarHuTHON unaykuuu. I1C
WHJYKUUU. 3aKOH
3JICKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas paboTta
«HccnenoBanue sBIeHUS
ANEKTPOMArHUTHOM
WHITYKITAH

bubmuorexa [JOK
https://m.edsoo.ru/ffOcal
50

NunykTuBHOCTS. SIBIIEHUE
camounHaykiuu. 9J1C
CaMOMHAYKIMU. DHEPTHUs
MarHUTHOTO TIOJIS KaTYIIKH
C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca6
00

TexHuueckue ycTpoucTsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
3JEKTPOMArHHUTHI,
3JEKTPOJIBUTaTENb,
YCKOPUTEIIN IEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

YaCTHULl, THAYKIIUOHHAA
I1I€4Yb

Oo6o06maromuii ypox

bubmuorexa [JOK
10 «Maririoe noxe. https://m.edsoo.ru/ffOcab
DneKTpoMarHuTHas 82
WHIYKLHSA» -
Kontposnbnas pabota mo Butmorexa LOK
11 | € «Mariirioe nore. https://m.edsoo.ru/ffOcad
DneKTpoMarHuTHas cg
HHIYKLHA —
CBoOOAHBIC MEXaHUYCCKHE
koJniebanus. ['apMonnyeckue bubnuorexa [JOK
12 | kosneGanusi. YpaBHEHUE https://m.edsoo.ru/ffOcaf
rapMOHUYECKUX KOJIeOaHMIA. 06
[IpeBparenue sHepruu
JlabopaTopHas pabota
«HccnenoBanue
13 | 3aBMCHMOCTH meprnoza
MaJbIX KoJiebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U
MAaccChl Tpy3a»
KonebaTenbHBIN KOHTYD.
CBobGoaHBIE bubarorexa [JOK
14 | OTCKTPOMATHITHRIC https://m.edsoo.ru/ff0chb8

K0JIe0aHus B UIeaIbHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay

20



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

MEXaHUUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/IH BHCPFI/II/I B
HJIeaJIbHOM KO0JIe0aTeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9
c4

16

[Ipencrasnenue o
3aTyXarouux KoJIeOaHusIX.
Brinyxiennbie
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. Beinyxnennsie
3JIEKTPOMArHUTHBIE
KoJe0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb
86

17

IIepeMeHHBIN TOK.
CunyconaanbHbIA
IIEPEMEHHBIN TOK.
MouHOCTb IEPpEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICWCTBYIOIIEE 3HAYEHUE
CHJIBI TOKA U HapsKEHUs

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchd
34

18

Tpancdopmatop.
[IpousBoacTBO, nepenaya u
notpebeHne
JIEKTPUUYECKON SHEPTUN

19

YerpolicTBo U
IIPAKTUYECKOE IIPUMEHEHNE

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcc3



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

3JEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
AJIeKTpoIepeaq

DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anexTposHepruu. Kynprypa

20
WCIOJIb30BAHUS
ANEKTPOIHEPTHH B
MTOBCETHEBHOU KU3HU
MexaHuuyecKkre BOJHBI,
CJIOBUS PAcIpOCTPaHEHHUSI.
;II 2 pocip bubnnoreka [JOK
epuoa. CKkopocTb
21 pHoA P https://m.edsoo.ru/ffOcca
pacipocTpaHeHus U JITHHA 54
BOJHBL. [lonepeunsie n -
MIPOJIOJILHBIC BOJTHBI
3ByK. CKOpOCTH 3BYKa. bubnmnoreka [JOK
22 | I'pomxocts 3Byka. BeicoTa https://m.edsoo.ru/ffOccc
ToHa. TeMOp 3ByKa Oc
DNeKTPOMarHUTHHIE BOJHBI,
pv bubmuorexa [JOK
UX CBOWCTBA U CKOPOCTb.
23 P https://m.edsoo.ru/ffOccf
[Ixana MeKTpOMarHUTHBIX c0
BOJTH €y
[TpuHIMITBI paTUOCBSI3U U
9q | TCUCBUICHUS. PasButue

CPEJICTB CBSI3H.
Pamnonoxanus



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

KonrponsHas pabora

bubmuorexa [JOK

25 https://m.edsoo.ru/ffOcc6
«KonebaHus 1 BOJIHBI» f8
[IpssMmonuneHoe
pacupoCcTpaHEeHUE CBETA B bubnmoreka [JOK

26 | oaHOpPOIHOM cpee. https://m.edsoo.ru/ff0cd3
TodeuHbI HCTOUHUK CBETA. 50
JIyu cBera

27 P ) . https://m.edsoo.ru/ffOcd4
[Toctpoenue n3006pakeHUU c0
B IUIOCKOM 3€pKajie —
[Ipenomiienune ceera.
[TonHOE BHYTpEeHHEE bubnuorexa [JOK

28 | otpaxenue. [IpenenbHpd https://m.edsoo.ru/ffOcd7
YTOJI IIOJIHOTO BHYTPEHHETO 6
OTpaKeHHUS
JlabopaTopHas pabota bubnuorexa [JOK

29 | «M3mepenue nokaszatens https://m.edsoo.ru/ff0cd6
MIPEIOMIICHUS CTEKIIa) 7a
——— Bromiorera LLOK

30 P . ' https://m.edsoo.ru/ffOcdd
dopmysa TOHKOH JIMH3HL. 1e
YBenuueHue JIMH3bI =

31 JlabopaTopHas pabota

«HccnenoBanue CBOUCTB



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

M300paXKEHUI B TIMH3AX)

Jlucriepcus cBeTa.
CJI10KHBII cocTaB 0eJI0ro

32 | cBera. LiBer. JlabopaTopHas
pabora «Habmonenue
JUCTICPCUU CBETAY
WNuTtepdepenius creta. bubnuorexa [JOK
33 | udpakuus cera. https://m.edsoo.ru/ffOced
JudpaxmonHas pemeéTka 22
ITonepedHOCTh CBETOBBIX Bubmiorexa LIOK
34 https://m.edsoo.ru/ffOcf0
BojH. [lonmspusanus csera 26
OnTuyueckue mpruOOpPHI U
35 | ycTpoiicTBa M yCIOBHS HX
0€30MacHOr0 MPUMEHEHUS
I'panutsr HpI/IiVIeHI/IMOCTI/I BuGmorexa LOK
3p | [accuccKon MexaHHKH; https://m.edsoo.ru/ffOcf8
[ToctynaTel cnennabHOU 62
TEOPUU OTHOCUTEIIEHOCTH -
OTHOCUTENBHOCTh BuGmiorexa LIOK
37 | OMHOPPCMEHHOCTH. https://m.edsoo.ru/ffOcfa
3aMeITIeHne BPEMEHH 1 42
COKpAITICHHE JTHHBI -
DHeprusi U UMITYJIbC bubnmoreka [JOK
38 PENATUBUCTCKOW YaCTHUIIBI. https://m.edsoo.ru/ffOcfc

CBs13b Macchl € 3HEpTruen u

68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68

HUMITYJIBCOM. 3Hepr1/1;1 ITOKOA

KontponpHas padota
«Onruka. OCHOBBI

bubmuorexa [JOK

39 . https://m.edsoo.ru/ff0cf6
CHelUaIbHON TeOpUHn f0
OTHOCHUTEIILHOCTH
®otonsl. ®opmyna [1nanka. bubamorexa IOK
40 https://m.edsoo.ru/ffOcfe
DHeprus U UMIyibc poToHa 16
OTKpBITHE U UCCIIEAOBAHUE bu6mmoreka [IOK
41 | dotorddexta. OmbiThr A. I'. https://m.edsoo.ru/ffOcff
CroneroBa c4
3akoHbl hoTorddekra.
YpaBHeH?Ie BH?;?;TeH“Ha I bubmmorexa [JOK
42 https://m.edsoo.ru/ff0d0
dbotorddekra. «KpacHas 156
rpanuta» potodddexra -
JaBnenue cera. OnwiThl 1. bubmuorexa [JOK
43 H. JIebeneBa. Xumuueckoe https://m.edsoo.ru/ff0d0
JIEUCTBHE CBETA 426
TexHuueckue ycTpoucTsa u
MPAaKTUYECKOE IPUMEHEHHUE:
44 (dhoTorIeMEeHT, POTOAATUHK,
coJiHeuHas Oartapes,
CBETOJIHO/T
Pemenue 3anau mo teme bubmuorexa [JOK
45 | «DieMeHThI KBaHTOBOM https://m.edsoo.ru/ff0d0

OIITUKH»

302



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

Mopens atoma TomcoHa.
OmnsiThl Pesepdopaa mo

bubmuorexa [JOK

46 https://m.edsoo.ru/ff0d0
pacCestHUIO (-YaCTHII. 91a
[InanerapHas MmoJesb aToMa
bubmuorexa [JOK
47 | Tlocrynatsl bopa https://m.edsoo.ru/ff0d0a
fa
N3nydenue u norionieHue
(OTOHOB TpH TIEpeXxoe bubnuorexa [JOK
48 | aroma c OHOTO YPOBHS https://m.edsoo.ru/ff0d0a
SHEpPruu Ha Ipyrou. Buasl fa
CIIEKTPOB
BosiHOBBIE CBOMCTBA
yactull. Bonnsl ne bpouTs. bubnnorexka [JOK
49 | KopnyckynasipHO-BOJIHOBOW https://m.edsoo.ru/ff0d0c
nyanu3M. CIIOHTaHHOE | as
BBIHYXKJICHHOE U3TyYCHHE
OTtkpbITHE
PaanoakTUBHOCTU. OMBITHI bu6mmoreka [JOK
50 | Pesepdopaa o https://m.edsoo.ru/ffOdOf
ONPEJIETICHUIO COCTaBa d2
PaMOAKTUBHOTO U3TyUCHHS
CaomcrBa anbpa-, 6era-,
51 | TaMMa-H3IyHeHHA. Brnusiaue

PaaAOaKTUBHOCTH HA
JKHUBBIC OpTraHNU3MBbI



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U
HenTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIW OeTa-pacma.
l'amma-uznydenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1
162

53

DHeprus CBA3U HYKJIOHOB B
sanape. SlnepHble peakuuu.

S nepHBIN peakTop.
[IpoGnemsbl, MepCHEeKTUBEI,
JKOJIOTUYECKHE ACTIEKTHI
SIIEPHOU YHEPTETUKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1
356

54

DJiIeMEeHTapHbIE YaCTHUIIbI.
OTKpbITHE TO3UTPOHA.
MerTtoap! HaOIIOAEHUS U
perucrpauuu
3JIEMEHTAPHBIX YACTHII.
Kpyrusbriit cron
«DyHaaMeHTalbHbIE
B3auMOAeHCTBUI. ENTMHCTBO
(bu3MYECKON KapTHUHBI
MHUpa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOe
38

55

Bun 3B€31H010 Heba.
Co3Bes3aust, spKue 3BE31pbl,
TUTAHETHI, UX BHIMMOE
nswkenne. CoHeuHast
cucreMa



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

56

Comnnaue. ConHeunast
aKTUBHOCTE. MIcTOUHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIaBHOW
IOCJIEIOBATEILHOCTH.
BuytpenHnee ctpoenue
3B€31. COBpeMEHHbBIE
MPEJICTABJICHUS O
MIPOUCXOXKJACHUH U
spoimonuy CoHIIa U 3BE3/]

58

Mieunbin [1yte — Hamma
TI'anaktuka. Ilonoxenune u
nBrokenne CorHia B
I'amakTuke. I"'anakTukm.
UYepHble AbIpHI B s11pax
rajlakTUK

59

Bcenennas. Paz6eranue
rajiakTuk. Teopus
bonpmioro B3peIBa.
PennkroBoe u3nyudeHue.
MeraranakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMHUU

61

KonrtponbHas pabora
«JIeMEHThI aCTPOHOMUH U




aCTPOPUUKI

62

O6o0maromuii ypok. Poib
(GU3MKU ¥ ACTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTUYECKOM,
COLMAJIbHOW U 3THYECKOU
cdepax AeITeTbHOCTU
YeloBeKa

63

O606maromuii ypok. Poib
1 MecTO (DM3HUKH U
aCTPOHOMHH B
COBPEMEHHOH Hay4YHOH
KapTUHE MHUpa

64

O606maromuii ypok. Poib
(bu3MUECKO TeOpHH B
(dbopmMupoBaHUU
NpeICTaBICHUHN O
¢du3nueckoii kKapTuHe MUpa

65

Oo6o06utaromuit ypok. Mecto
(bu3MUeCcKOil KapTUHBI MHUPA
B 00IIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O
pUpo/Ie

66

PesepBHbIii yPOK.
MarnutHoOE€ 1oie.
DneKTpoMarHuTHas




WHIYKIUS

PesepBHblii ypok. OnTuka.

67 | OcHOBBI CIEIHATHLHOM 1
TEOPUH OTHOCUTEIBHOCTU
Pesepubiii ypok. KBanToBas bubmuorexa [JOK
68 | ¢usuka. DaeMeHTHI 1 https://m.edsoo.ru/ff0d1
aCTPOHOMHH U acTPOPUUKU 784
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» ®usmnka, 10 knacc/ Mskumes ['.5., byxosne b.b., Corckuit H.H. mon penakuueit

[MapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOINYECKHUE MATEPHAJIBI U1 YUUTEJIA
YMK. ®uzuka, 10 xnace/ Mskumes ['.41., Byxosues b.b., Corckuii H.H. nox penakuueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

https://irhidey.ru/wp-content/uploads/2022/04/I1oypounsie-pazpaboTku-10-ki.pdf

https://events.prosv.ru/uploads/2021/10/additions/e3dSeL87QAEQ9YxwulDoY MgvzelB6S

oXUCFbwkCl.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
https://uchi.ru/?ysclid=lom94fpw2k293601736

https://infourok.ru/?ysclid=lom98hufe57513217



https://irhidey.ru/wp-content/uploads/2022/04/Поурочные-разработки-10-кл.pdf
https://events.prosv.ru/uploads/2021/10/additions/e3dSeL87QAE09Yxwu1DoYMgvzeJB6SoXUCFbwkCl.pdf
https://events.prosv.ru/uploads/2021/10/additions/e3dSeL87QAE09Yxwu1DoYMgvzeJB6SoXUCFbwkCl.pdf
https://uchi.ru/?ysclid=lom94fpw2k293601736
https://infourok.ru/?ysclid=lom98hufe57513217

