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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma no ¢usuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOIiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHMH M TpeOOBaHWI K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
oOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTO
npeamera «®Puszmka» B oOpa3oBarelbHBIX  opraHu3amusx Poccuiickori  ®Denepanuw,
pean3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copepxanue mporpaMmbl Mo (PU3MKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyvaronuxcs 10—-11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO nojixoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusM ®I'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKEe YYUTHIBAET HEOOXOIUMMOCTb pealu3alli MEKIIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Hell ompenensroTcs
OCHOBHBIE I1eIM M3Yy4YeHUs (PU3UKU Ha YPOBHE CpeIHEro ooOIiero oOpa3oBaHUs, MIAHUPYEMbIE
pe3ynbTaTthl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUTAHUPYEeMBIE Pe3yJbTaThl OCBOCHHMS Kypca (H3MKM Ha 0a30BOM YpOBHE, B TOM HYHCIE
peIMETHBIC PE3yIbTaThI MO roJIaM O0yUeHUS;
coJiepkanue yuebHoro npeamera « Pu3nka» Mo rogam o0y4yeHwusl.

®u3rkKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIbI, BEICTyIas B KaueCTBE Yy4eOHOTO
peaMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKAalOLIEM MHpE.
[konpHBIH Kypc (U3MKK — CHCTEMOOOpA3yIOIUN [l €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHeH, Ouosiorueit, gusnueckoil reorpagueil u acrpoHomueil. Vcrnonp3oBaHHe M aKTHBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOWCTBaMU U JIpyrux. M3yueHue ¢pu3nuKku BHOCUT OCHOBHOH BKJIaJ] B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUH
PUMEHSTh HayYHbII METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YUEOHBIX HCCIIEI0BaHUI.

B ocHOBY Kkypca (u3nku Uit ypOBHS CpeHEro o01ero o0pa3oBaHus MOJOKEH sl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SBIISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (U3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuall Kypca (PU3UKU 0ObeAUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mnpearnosiaraeT UCIoiIb30BaHHUE TYMaHUTApPHOTO
noTeHIManza GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTHYECKUX MPHUIIOKEHUH N3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn sxonocuzayuu peasu3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Tpo0IeM palliOHAIBLHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha yYpOBHE CpeaHEero oomero oOpa3oBaHUS
SABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHE NPEICTABICHUM O CTPYKTYpE IOCTPOCHUS
¢usuueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeTEIbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAIBHONW JIEeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJb30BAaHUE CUCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB MU
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BelieneHue B ykazaHHOM IepeuHe JabopaTOpHbIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBIISIETCS YYacTHUKaMH 0Opa30oBaTENIbHOTO
npolecca UCX0sl U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCS YMEHUSMHU MPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IIO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yJenseTcs peleHUIo pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIFOTCS 3/1a41 C SIBHO 33/IaHHON (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYCHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/esoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABJISIIOTCSL 3aJaHMs Ha OOBSICHEHHE IpOTeKaHWs (U3NYECKUX SBJICHMH M IPOLECCOB B
OKpYXAaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4yeOHOro Impouecca 0a30BbI YpOBEHb Kypca (DM3MKM Ha YpPOBHE CpEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3ydaThCs B YCJOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WIH B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro LuKia. B xabunere
(GU3HUKH T0JIKHO OBITH HEOOXOAMMOE J1a00paTOpHOE 00OPYIOBAHKE ISl BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YUYEHUYECKUX IPAKTUUYECKUX paboT U JEeMOHCTpalMOHHOE
obopyioBaHUE.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecreuynBaeT MOCTAHOBKY NEPEUYUCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOYEBBIX JEMOHCTpALUN [JIsl MCCIEOBAHUS HM3y4yaeMbIX SIBJICHHUH M IPOLECCOB,
AMIOUPUYECKUX U (YHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YUYEHHUECKUX IMPaKTHUECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacy€re OJHOr0 KOMIUIEKTa Ha ABYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKThI J1IabopaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MpHUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JJAOOPATOPHil.

OCHOBHBIMU LEJIIMU U3YUYEHUS] PU3UKU B 00111EM 00pa30BaAHUH SBIISIOTCS:
dbopMupOBaHHE HMHTEpeca W CTPEMJICHHMsS OOyYaroIIMXCS K HAy4HOMY H3YYEHMIO MPHUPOABI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUN 0 HAYyYHOM METOJIe MMO3HAHHU U (POPMUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOUICHHUSI K OKPY’KaIOLIUM SIBJICHUSM;
dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yuyeHUs OCHOB CTPOEHMSI MAaTEpPHUU
U (yH/IaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHue yMEHUIl OOBSCHATH SBJIEHUS C HCHOJb30BaHHWEM (PU3MUECKUX 3HAHUA H
HaYYHBIX JOKa3aTeIbCTB;
dbopmMHpoBaHUE TPEICTaBICHUM O posid (PU3MKHM AJIS Pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JocTiwkeHnne 3TUX Lenell oOecrneyrBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
n3ydeHus Kypca GU3UKA Ha yPOBHE CPEAHETO 00IIero 00pa3oBaHus:



npruoOpeTeHne CUCTeMbl 3HaHUH 00 0OIMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYAass MEXaHHKY, MOJICKYJISAPHYIO (HU3UKY, OSJCKTPOJAWHAMHKY, KBAHTOBYIO (HU3UKY U
3JIEMEHTHI ACTPOPU3UKU;

(GopMHpOBaHHE YMEHUI NPUMEHATh TEOPETUYECKHE 3HAHUA I OOBSACHEHUS (U3NYECKUX
SIBJICHUW B TIPUPOJIE U ISl IPUHATHUS MPAKTUYECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;
OCBOCHHE CIIOCOOOB PEIICHUs PA3TUYHBIX 33J1a4 C SIBHO 33JJaHHON (U3MUECKO MOJIENbI0, 3a/1a4,
HOJPa3yMEBAIOIUX CaMOCTOSITEIbHOE CO3/laHMe (PU3MUECKOW MOJENH, aZeKBaTHOH YCIOBUSAM
3a]a4u;

NOHMMaHWE (U3MYECKUX OCHOB U MPUHIUIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO Cpey;

OBJIQJICHUE METOJaMHM CaMOCTOSITEJIbHOIO IUIAHUPOBAHMSA M HPOBEIEHUS (PU3MUECKHX
OKCIEPUMEHTOB, aHAJIM3a M HWHTEpHpeTaluu WHPOPMALUU, ONPEAETICHUS TOCTOBEPHOCTH
IIOJIyYEHHOT'O pe3yJIbTara,;

CO3/laHME YCIOBUH Il pa3sBUTHS yMEHUH IPOEKTHO-UCCIIEA0BATEIbCKOW, TBOPUYECKON
NEeSITETTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE CpeIHEro oOmiero odpazoBaHUs
orBojuTcs 136 yacos: B 10 kitacce — 68 yaco (2 yaca B Hezaeno), B 11 kiacce — 68 vacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YUYHMTENb JeJaeT BbIOOp IMpOBeAeHUs 1a0OpaTOpHbIX paldoT U
OIBITOB C Y4ETOM MHIUBUIYaJIbHBIX OCOOEHHOCTEN 00YyYarOIINXCSl.



COJAEPKAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpy»Karomero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mmecto ¢us3uku B (OPMHPOBAHHMU COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

Jlemoncmpayuu

Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHaT. CliokeHue NnepeMenieHuil u
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, YT U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneiinoe nBuxeHue. J[[BukeHHe MaTepualbHOM TOYKM IO OKPYKHOCTU C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMuTenbHOE YyCKOPEHHUE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: CHOUIOMETp, JBHXKCHHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIC IIEpEIayH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaI€HUs.

Hamnpagnenne ckopocTH py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBEO ONPEEICHNS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIy — IyTAMH,  INPOHMACHHBIMM  TEIOM 34
MIOCJIEIOBATEIbHbIE PAaBHBIE ITPOMEXKYTKHM BPEMEHM IPH PABHOYCKOPEHHOM [JBHKEHHH C
Ha4yaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS MApHUKaA B BA3KOW KUIKOCTH.

N3yuenne NBUKEHUS Teja, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cuwil. Bropoit 3akoH Herorona s
MaTepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpPOCTb.

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cONpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHOE U BpallaTeabHOE ABMKEHHUE A0COIIOTHO TBEPIOIO TEIA.

MoOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JepopMaruy.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue ycloBUi paBHOBECUS TBEPIOTO TeJIa, UMEIOIIErO OCh BPaLCHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tena), CUCTEMbl MaTepHaIbHbIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprusi mMaTepuanbHOW TOYKU. Teopema 00 M3MEHEHHHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HeprUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANbHbIE CUibl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHI C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHMS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTMH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbI C HM3MEHEHHEM MEXaHWYEeCKOW SHEpPruu Teja Ha
IIPUMEpPE PaCTSKEHHSI PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenue. [Quddys3usa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJiend CTPOCHHUsSI Ta30B, >KUAKOCTEH M TBEPIBIX TEeT M OOBSCHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONW TEOPUH
ueanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBMKEeHMs dactul rasa. [llkama temmneparyp KeneBuna. I'a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
n30Xxopa, n3obapa.

TexHUUECKUe yCTPONWCTBA U MIPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITh, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUII.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLHIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBUA.

Monens, WUTIOCTpUpYIOLLIAs IPUPOLY JTABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIIAaCCHOM KOMHATe Ha OCHOBE H3MEpeHHi 0o0béMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPATypPhl BO3/IyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHss sHEprusi 0lHOAaTOMHOTO
uJeanbHOro ra3a. Buasl Tenionepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEII0EMKOCTH BellecTBa. KonuecTBo TEIIOTHI IPU TEIUIoNepeiade.

[TonsTue 006 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpuMmeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoGpaTUMOCTh MPOLEccoB B MPUPOJIE.

TemoBeie MamuHbl. [IpuHIUIEL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEPTUU B
TeruIoBbIX MamuHax. Koadduiment nonesnoro aeiictBus terwioBoit MamuHbl. [{ukn Kapao u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHuueckue yCTpoMCTBAa M MPAKTUUECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpruu Tejla MpPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH M3
OYTBUIKH TIOJ JCHCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3Qupa B JIaTyHHOU TpyOKe MyTEM
TpeHUsl (BUCOIEMOHCTPAIIHS).

N3meHeHne BHyTpeHHEHN SHEpruu (TEMIEpaTyphbl) TENA MPHU TEIIonepeaaye.

OnpIT M0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumenHue. AOCOIIOTHAsS U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yXa. HachlmeHHbIi nap. Y aenbHas Temiota napooopa3oBaHUs.
3aBUCHUMOCTH TEMIIEPATYpPhl KUTICHUS OT AaBJICHHUS.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoauHaMuKka

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IeKTpUUYECKHX —3apsoB.
[TpoBOAHMKY, TUANEKTPUKU U TOJYTIPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHblid  31n€KTpUyYecKHidl — 3aps.
Onekrpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosid. [lpuHmun cyneprno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanektpocratudyeckoro modis.  [loreHuman. Pa3HOCTP  MOTEHLMAIOB.
[IpoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOr0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONpPHOOpPOB, KOHAECHCATOP, KOMHUPOBATHHBIN
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paziuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOro ToKa. McTouHMKM TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa LHenu.

DneKTpuuecKkoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora anexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3MEKTPUYECKOTO TOKA.

DIIEKTPOABMKYILAsl CUJIAa U BHYTPEHHEE COITPOTHUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11
MIOJTHOM (3aMKHYTOM) 3JIeKTprUecKoil nenu. KopoTkoe 3amMbIkaHue.



DIIEKTPOHHAs1 MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYNPOBOJIHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Jucconanus. JIEeKTPOIIN3.

DneKTpuueckuil ToK B ra3zax. CaMOCTOSITENIbHBIN U HECAMOCTOATEIbHBINA pa3psaa. MonHusL.
[1na3zma.

TexHuueckue ycTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH MO, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuibl. KopoTkoe 3amMblKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne cMEIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  2JIEKTPOABMIKYINEH CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHEIO
COINPOTUBIICHUS.

HaGnronenue snextponusa.

MesknpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHS B 10 kiacce OCyIIECTBISETCS C y4YETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMM MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonwsimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumore3a, Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOIeHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTeMbl YpaBHEHHH, JuHeWHas QyHKIHs, mnapadona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKHEe (YHKLIMHU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUIOHOMETPHUECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIHMH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0CMOC, TEII000MEH
’KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIEeCTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TEJN, XUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BIaxKHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: mpeodpa3oBaHue IBUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUsS HMMITyJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYSHHUS] COBPEMEHHBIX MaTepUalioB, B TOM YHUCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, dJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHL. B3aumMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJe.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uiyy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
nHAyKuuy. KapTrHa TuHUM MarHUTHON MHAYKIIAU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpOBOAHMKA C TOKOM. KapTuHa JAMHMM MHIyKIMU MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOrO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HaIIPABJICHUE.

Cwia Jlopenna, e€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOM HMHIYKIIHH.
ONEeKTPOABMKYIIAs CHJIa MHAYKLIHU. 3aKOH JIEKTPOMArHUTHON MHAYKuuK Papanes.

BuxpeBoe anexkTpuueckoe mosie. DIEKTPOABMKYIIAs CHUjla HHAYKUMU B IPOBOJHUKE,
JBIKYILIEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIIEHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAs CHUJIa CAMOMH Ty KLU,

DHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuuyeckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHWE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, MJIEKTPOIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM T1OJIEM.

JIHMYM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopeiictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABIKYIIEH CHIIBI MHAYKIIMA OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
MOTOKA.

SIBieHME CAaMOMHTYKLIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHre MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue neiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABIEHUS AIEKTPOMarHUTHOW NHIYKIIMH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apMoHuuUeckue
koneOanus. Ilepuon, dacrora, ammautyga u  (dasa kosnebGanuil. IlpyXMHHBIT MasTHUK.
MareMaTiueckuii MasTHUK. YpaBHEHHME rapMOHMYeckux kojeOanuil. [IpeBparienue sHepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.



Konebarenbubiit  koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJ€OAaHUS B HJI€ATHHOM
KOJIOATEIbHOM ~ KOHTYpe. AHAJNOTHs MEXIYy MEXaHWYECKMMU M 3JCKTPOMAarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPrUU B UICATLHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHyX/IeHHbIE MeXaHUYEeCKUE KojeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

ITepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya u MOTpeOIEHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynpTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUECKUN
MasITHUK).

Habmroenue 3aTyxaronmx kojaeOaHui.

HccnenoBaHue CBONCTB BBIHYK/IEHHBIX KOeOaHUI.

Habmioienue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUU PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBaHue 3aBUCUMOCTH MEpHOJia MaIbIX KoJleOaHUH Tpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue IEpEMEHHOIO TOKa B ILENM W3 IOCIEI0BAaTEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U JMHa BojHbl. [lomepeuHble M MpojOJibHbIE BOJHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrtaius BekTopoB E, B, V B anekrpomarHuTHoi BojHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)x€HHe, IpeJloMIIeHue, Moispu3anus, Audpaknus, uHtepepenius. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHne 3IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[TpuHIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl.

TexHuyeckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKA B TEXHUKE W MEAMIMHE, pajnap, paguoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIO0JIbHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmoienue orpaskeHus U NpeaoMIIeHH] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKHX BOJIH.



3BYKOBOI pe30HaHC.

HabumroneHne cBs3M I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyu cBera. ToYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHue Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHbl MpelOMIIEHUs CBeTa. AOCOMIOTHBIA  MOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa IMOJHOIO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceeta. CiioxkHbll cocTaB 6enoro cera. L{ser.

Cobuparomue W paccewBarouie JUH3bL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTHUYECKasi CHjla TOHKOM JIH3bI. [locTpoeHune n3o0paxeHuil B coOMparomux U pacCenBaIOIINX
nuH3ax. @opMyia TOHKOW JIUH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIOBUS
HaOJI0IeHNSI MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT BYX CHH(A3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuyeckue ycTpoWcTBa W MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAaKIHMOHHAS
pEIETKA, TOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoOCTpaHEHUE, OTpPaKEHHWE M IpeloMieHHe cBeTa. OnTudeckue
puOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHe. MoJenb CBETOBOIA.

UccnenoBanue CBOMCTB U300paKeHUI B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Torydenue ciekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEHIETKH.

Habmronenue nosisipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielIHAJIBLHOH TEOPUH OTHOCHUTEJIBHOCTH

['paHunbl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymaTel cnenuanibHON TEOpUH
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJYJSI CKOPOCTH CB€Ta B BakKyyMme, MNPUHIUI
OTHOCHUTEIBHOCTH ODUHINITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAILEHUE JUIUHBI.

DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBI. DHEPIHs TOKOSI.



Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonbl. ®opmyna [Inanka cBsi3u 3Hepruu (HOTOHA C €r0 YACTOTOH. DHEPTUsl U UMITYJIbC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHimreiHa 115 hoTodddekra. «KpacHas rpanuma» Gororddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XUMHYECKOE IEHCTBHUE CBETA.
TexHHuecKkue yCTPOWCTBA W TPAKTHUECKOE NpUMEHEHHue: (hoTorneMeHTt, (OTONATUHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.
Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lmaneraphas
mozenb atoMa. Iloctynatel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexoje aToMa ¢
OJIHOTO ypOBHS B3HepruuM Ha Japyroil. Buael cnektpoB. ChnekTp YpOBHEW 3HEpPruM aroma
BOZIOPOZA.
BonnoBeie cBolicTBa yactull. Bosnbl ne bpoinsa. KopyckynsipHO-BOJTHOBOM AyallU3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CHEKTPAJbHBIA aHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpsITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeneneHnio coctaBa paJioakTUBHOTO U3ITyUeHHs.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHE TpoTOHa W HeWTpoHa. HyxionHas mopnens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
DOHeprus cBSI3M HYKJIOHOB B sizipe. SnepHble cuibl. JleekT Macchl sapa.
S nepusle peakunu. [lenenue u CUHTE3 SIED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTtop1 HaOJIOIEHUS ¥ PETHCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.
@dyHaaMeHTanbHbIe B3auMoecTBus. EquHcTBO (hr3nyeckoil KapTHHBI MHUpA.
TexHuyeckue ycTpolCTBa M MPaKTHUECKOE NMpPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHM3HPYIOIIUX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3jen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3NKH

Otanbl  pa3BUTHS  acTpoHoMuHU. [lpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, IIIAHETHI, KX BUJUMOE ABHKCHHUE.

ConneuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEPUCTUKHU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» g 3BE3] IJIABHOU
nocjeaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BoIonMK CoJlHLA U 3BE3/. DTaIlbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama ['anaktuka. [lonoxxenne u npmwxenne Connna B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro nojymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O6o0maroiee NOBTOpeHUE

Ponp ¢u3uku u acTpoHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW U
ATHYECKON cdepax MesATEIbHOCTH 4YENOBEKa, pOJib W MeCcTOo (UMK U aCTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOjib (U3NYECKON Teopud B (OPMUPOBAHUU
Mpe/ICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3HUECKON KapTHHBI MUPa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUMN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3ydyenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBA3C€H C KypcaMu MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO MO3HAHUS:
SBJICHHE, Hay4yHbIH (akT, rumnore3a, (uU3MYECKas BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJCHHE,
HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUE CUCTEMbl YPaBHEHHH, TPUTOHOMETpUUYECKHe (YHKIUU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHl U HUX
MPOEKIIMA Ha OCU KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJEMEHTAPHBIX (YHKIIWH,
MPU3HAKU TI0JI00US TPEYTOIHHUKOB, ONIPEIEIICHNE TUIOIIAIU TUIOCKUX (puryp u o0bEMa Te.

buonoeus: snexTpudeckue SIBICHUS B JKUBOM TPHUPOJE, KoJieOaTeIbHBIC IBUIKEHUS B
J)KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMM HA >KUBbBIC
OpTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEeXaHU3MbI 00pa30BaHMs KPUCTATUTMUECKOM PEMIETKY, CIEKTPATIbHBIN aHAN3.

T'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Py, PoTochEMKA 3eMHOM
MOBEPXHOCTH, TIPEICKA3AHNE 3EMIICTPSICCHHUIA.

Texnonozus: TUHUW SIEKTPONEPEIay, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOABUTATEND,
WHIYKIIMOHHAsL TIeYb, pajap, pPaauoONpUEMHUK, TEICBU30p, aHTeHHa, Tenedon, CBYU-meus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAsI OTITHKA, COJTHEYHAsI OaTapesl.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®Dusuka» Ha ypoOBHE CpeqHEro o0mero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOro mpeamera «Du3MKay TOJKHBI OTPakKaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOXKICHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacimpeHue XU3HEHHOTO OMBbITAa M ONbITa JIESATEIBHOCTH B IMPOLECCE PEaTH3allMid OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCHUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHA POCCUICKOr0 00IIECTBa;

NPUHITHE TPATUIIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO [IE€ATEIbHOCTh B WHTEpEcax TpakJaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUN B 00pa30BaTEIbHON OpraHU3allHu;

YMEHHE B3aUMOJCWCTBOBATh C COIUMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOINEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM POCCHICKHX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OICHWBATh CUTYAIlMI0 M NIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAsi ICTETUKY HAYYHOTO TBOPYECTBA, NMPHCYIIIErO
buznyeckoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEeC K pa3nuuHbiM chepaM MpodecCHOHATHHONW JesITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPBl, OCO3HAHHME TJIOOANBLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

TUTAHUPOBAHKUE M OCYIIECTBIIEHHE JIEHCTBUN B OKPYXKAIOMICH Cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OIbITa JIEATEIHHOCTH OKOJIOTMYECKOW HamlpaBIEHHOCTH Ha OCHOBE
UMEIOLNXCS 3HAaHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUEHHS (DU3UKH
OCYILECTBIISATH MMPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIbHOCTh HHANBHYaIbHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE AelicTBUS
Ba3zoBble JJornueckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEeMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIISATH LN JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DU3NUECKUX SBIICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIBHOCTH, OIEHUBATH COOTBETCTBUE PE3yJILTATOB IICIISM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJICM.

Ba3oBrle Hcciie10oBaTeIbCKHE AeiHCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W MeTOoAamu (pu3mdecKoi
HAYKH;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW AESITEIHLHOCTH B 00JacTH
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOAOB PELICHH 3a1a4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IMIHBIX METOJ/IOB TTO3HAHWS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYalUsIX, B TOM YHCIE MPHU
CO3aHMH Y4E€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a1ady, BBIJIBUTATH
TUNoTe3y e€ pelleHus, HaxXxOAuUTh apTryMEHThl [JIs JO0Ka3aTelbCTBA CBOHMX YTBEPKIACHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TOJY4YEHHBbIE B XOJE€ peUIeHHS 3a7aud pe3yJbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOU AEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yUSHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MMEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICITSILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOXO0IbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmueii:

BJIQ/ICTh HABBIKAMU TONTy4YeHUs WH(poOpManuu GU3NYECKOTO COJEPKaHUsl U3 MCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIISCTBISATh IIOWCK, aHAIHW3, CUCTEMATH3AIMI0 U
WMHTEPIIPETANIO HHPOPMAIINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIB30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIFOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;



CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3alUu.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECCTBIISATH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JIESATEILHOCTH,

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTHYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUYaTbHOU PabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHIl C y4yéTOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHCTBHUH, PACOPENCISITH POJIU C YYETOM
MHEHUH YYaCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHUKA KOMaHIbl B OOLIUI pe3ysibTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJEU C TMO3UIIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYALUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO JEATENBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh IUIAH PEIICHHs] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € Y4YETOM HMEIOLIUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTSHUN;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAUIMA B 00MacTd (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/JIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyaIlMsIM, BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELICHMUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEITEIBHOCTH;

MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB JACATEIHHOCTH,

MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B npouiecce 1ocTHKEHNS TUYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOrPaMMBbI O HU3UKe AJIs
YPOBHsI CpeAHero obuiero oopa3oBaHusi y OOy4YaIOUIMXCSl COBEPILIEHCTBYETCS AMOILMOHAIbHBIN
UHTEIJJIEKT, MpeArnoaraoimui chopMupOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEPEHHBIM B cebe;

CaMOpETryJIMpOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAIOIICH CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTHMH3M, HHULIUATUBHOCTb, YMEHHE ACUCTBOBATH UCXO U3 CBOUX BO3MOYKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBATh €T0 IIPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOULICHUS C IPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peliaTh KOHMIMKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 ki1acce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTephalbHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJKOCTEH M TBEPABIX TEJ, TOUCUHBIH JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nyeckux 3anay;

pacnio3HaBaTh (QU3WYECCKHUE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSIMOJMHENHOE IBUKEHHME, CBOOOJHOE MaJEeHHE TeJ,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaelcTBHe Ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTaJUIN3aLus,
KWUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBILICHHE JABJICHMS raza IpPH €ro HarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAHMYECKOE JIBUKEHUE, MCIIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJla, UMIIYJIbC Tella, KHHEeTHYecKas
SHEprus, NOTEHIMalbHAs JSHEpPrus, MexaHudeckas padoTa, MeXaHMUYECKass MOULIHOCTb;, MpHU
ONMMCAHWU TPABUIBHO TPAKTOBaTh (U3MUECKUM CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HaueHMsI U €JMHULIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (U3UYECKYIO BETHUUHY
C IPYTUMHU BEINYNHAMU,

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBJICHUSA, HCIOJB3YS
¢dusznueckue BEJIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEJHEKBAJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJHNYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT MOJIEe3HOro JEeHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEIUYHH,
uX O0O0O3HAYeHWS M EIUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (DU3HMUECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONKCHIBATh M3yUYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHILMal, pPa3sHOCTh IMOTEHUHUANOB; MpPU OINHCAHUU MPaBUIBHO
TPaKTOBaTh (PU3MUYECKUH CMBICT MCIONB3YEMbIX BEIWYMH, UX OO0O3HAueHHs W EAMHUIIBI;
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY C JPYTUMH BEJIMUYNHAMY;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenus, |, |l u |1l 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHMUYECKOW PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMI CYNEPIO3ULMH CHJI, IPUHLIUI
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETMUYECKOW 3HEPTUU TEIUIOBOTO JBHMIKEHMS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIlepaTypoi, MEepBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBUS (TpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nnyaTth yciaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HH,

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHHUH, TMpU 3TOM  (OPMYJIHPOBATH
npobiemy/3ajayy M TUIOTe3y Yy4eOHOro SKCIEpUMEHTa, CcoOMpaTb YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOKI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHHs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO H3MEPEHUs U MCIONb30BaThb W3BECTHBIE METObl OLICHKU
HOTPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MYECKUMH BEJIMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUHl, IMpH STOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJTYYCHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYMH B BHUJE TaOJHIl U rpa)MKOB, J1ENaTh BHIBOIBI
10 pe3yJbTaTaM UCCIIE0OBaHUS;

coOnronarh InpaBuia O€30IaCHOrO TpyJa MpU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOIr0 3KCIIEPUMEHTa, Y4eOHO-MCCIIE0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyAOBAHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (POPMYJIbI, HEOOXOAMMBbIE JUIs €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKUE SIBJICHHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJad  COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpPEICTaBIeHUs] y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIMM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIYYaeMy0 HHPOpMaIIHIO;

IPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieyeHrs 6€30MacHOCTH Mpu 00pallleHnu ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, TNIaHUPOBATh PaboTy
IPYNIbI, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U  IJIAHUPOBATh JEATENbHOCTh B
HECTaHJIApPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ Ka)/JI0I0 M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOydenus B 11 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHIA:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBIBaTh TPAHHUILBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOoYeyHbIH
JJIEKTPUYECKUI 3apsl], Jyd CBeTa, TOUYEYHBIM MCTOYHMK CBETa, sJIEpHas MOJENIb aroMma,
HYKJIOHHAs1 MOJIENTb aTOMHOTO sI/Ipa MPU PeLIeHUN (GU3UUECKUX 3a]1a4;



pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, JCHCTBHE MArHUTHOTO IIOJII HAa MPOBOJHUK C TOKOM U JIBIDKYIIUUCS 3apsi,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTephepeHmnus, audpakiuus U TMOJSIpU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJ0POJIa, €CTECTBEHHASI U ICKYCCTBEHHAS PAINOAKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MTPOBOJMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHONB3Ysl (U3MYECKHWE BEIMYMHBI: DSJICKTPUUECKUN 3apsl, cujla TOKa, DJIEKTPUYECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTSHIIMAIIOB, SJICKTPOABHKYIIAs CHIIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KATYIIKH, SHEPTUsl JJIEKTPUYECKOIO0 W MArHUTHOTO IIOJICH, MEPHOJ M YacTOoTa KoJjeOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U Cujia TOKa B MPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pACCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, NPU ONMUCAHUHM IPABWILHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3yeMbIX BEIWYMH, MX OOO3HAYCHHS M €IUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

OMKCHIBATh M3yUCHHbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, JHEPTUS U
uMnynsc (OTOHA, MEPUOJ TOJypachaaa, SHEPrHsl CBSI3W AaTOMHBIX SJAEp, MPU ONUCAHUU
MPAaBWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIOIB3yeMbIX BEIMYMH, WX OOO3HAYCHHS U
€MHUIIBI, YKa3bIBaTh (POPMYJIIBbI, CBSI3BIBAIOLINE MAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BEITUIHHEI;

aHAIM3UPOBATh (U3WYECKUE TMPOIECCHl M SBIICHUSA, UCHONB3YS (U3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIPHOTO W IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHMUKOB, 3akoH JDkoyns—JleHna, 3akoH JIEKTPOMAarHUTHOM HMHAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PaCIPOCTPAHEHUST CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, YypaBHeHHe OHHIITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPrUM, 3aKOH
COXPAaHCHHUS HWMITYJIbCA, 3aKOH COXpPAHEHHS DSJEKTPUYECKOTO 3apsia, 3aKOH COXpaHCHUS
MacCcOBOTO 4YHCIa, MOCTyNIaThl bopa, 3aKOH paJMOaKTUBHOTO pacmajaa, IMpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAXKCHHE W YCJIOBHS (TPaHUIIBI,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHIYKIIMA MArHUTHOTO TIOJIS MTPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (OpPMYIHpPOBATH
npobiieMy/3aqaqy W TUMOTE3y Y4eOHOrO OKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPETIOKESHHOTO 000PYI0BAHHUS, TPOBOJAMTH OMBIT M JOPMYITHUPOBATH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPH ITOM
BBIOMpaATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEJIMYMH C UCIIOJIB30BAHUEM TIPSIMBIX H3MEPECHHU:
IpU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYCHHON 3aBUCHMOCTHU
(GU3HYECKUX BEIIMYMH B BHJE TaOMWI] M TpaduKOB, JejaTh BBIBOABI IO pe3ylbTaTaM
WCCIICJIOBAHHS,

coOrofaTh mpaBwia O€30MacHOTO TpyJa TMPH TPOBEJACHWHM HCCIICIOBAHUN B paMKax
y4e0HOrO0 OJKCIEPUMEHTa, Yy4eOHO-HUCCIEeNOBATEILCKOH M MPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;



pemiate pacyéTHBIC 3aJadd C SBHO 3aJaHHOM (DM3MYECKOW MOJENbBI0, HCHOIb3YS
¢du3nUeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATH (PU3HUECKYIO
MOZI€TIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJIBbl, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD IMOJIYYCHHOI'O 3HAUYCHUS (bl/[?;H‘-IGCKOﬁ BCJIMYHUHDBI,

penraTth KayeCTBEHHBIC 3a/1a4d: BBICTPAWBATH JIOTMUYECKH HETNPOTHBOPEUMBYIO IETOUYKY
paccyXKIeHHU C ONIOPO HAa N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCIIONIb30BaTh MPU  PEUICHWH Y4YeOHBIX 3aJad COBpPEMEHHble HH(OpMannOHHBIC
TEXHOJIOTUU Ui TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH U TPEACTABICHUS y4eOHOH u
HAy4HO-TIONYJISIPHOM HMH(OpManuy, NOJXYYEHHOH W3 pa3IM4HBIX HCTOYHHMKOB, KPHTHYECKH
aHAJIM3UPOBATh NOTy4aeMyI0 HH(POPMAIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHHYECKUX YCTPOIMCTB, pa3indaTh
yCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

NPUBOJHUTE MPHMEPHI BKJIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HayKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHUS 10 (HU3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpaHEHHsI 30POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPY KalOIIeH cpee;

paboTark B TpyImiIie ¢ BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH, IJIAHUPOBATh PabOTy
TPYIIBl, PpAlMOHANBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, AACKBATHO OLICHMUBATHL BKJIAJ KaAXXAOTO U3 YYACTHHUKOB I'DYIIIBLI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
DIEMEHTHI KBAKTOBOI OTTHKN 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [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 PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 E;Ifg;rz?:;{;gg;;mng?c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jrj;ln Tema ypoxa Beero Kontpoabnbie IIpakruueckne  00pa3oBaTeibHBIE
padoThI padoThbI pecypcbl

1 ®u3uka — Hayka o npupone. Hayunsie 1 bubmumoreka [IOK
METO/IbI IIO3HAHKS OKPYKAOIIETO MUPa https://m.edsoo.ru/ff0c32e2

2 conpewermmot nayeoit epims snpa. 5 ) ubanorexa LOK

N o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHuueckoe TBUKEHHE.

3 OTHOCUTEIHHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
nsrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE MPAMOIMHEWHOE IBUKEHUE 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubnnoreka [JOK
JBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnunorexa [JOK
CBOOOJTHOTO TIaJCHUSI https://m.edsoo.ru/ff0c39cc
KpusonnueliHoe nBuxkenue. J[BrmxeHue bubnnoreka [JOK

7 . 1 .

MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada

5 Unepuammme cnerenns orcaera. Hepsi ) buGmnorexa LIOK

' https://m.edsoo.ru/ff0c3be8
3akoH HproTOHA

o | Men e o g cympnosn | Bt LOK

' . https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOM TOUKH

10 Tpernii 3akoH HproTOHA 7151 MaTEepHAITBHBIX 1 bubnnorexka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3aKkoH BCEMUpPHOTO TsroTteHus. Cuna 1 bubnmoreka [JOK

TsoxecTH. [lepBas kocMHuueckasi CKOPOCTh

https://m.edsoo.ru/ff0c3d00



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

12

13

14

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cwia tpenust. Koaddunuent rpenus. Cuiia
COTMPOTHBIICHUS TIPH JBHKCHUH TEJa B
KHUJIKOCTH WJIH Ta3e

[TocTynaTensHOE U BpaIIaTEIbHOE ABHKECHHUE
a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBIL.
[Tnedo cuibl. YcaoBUst paBHOBECHS TBEPIOTO
Tena

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el18

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOc41a6

15

16

17

18

19

20

HNMnynec MaTepuabHOW TOYKH, CUCTEMBI
MaTepUaibHbIX TO4YEK. MIMITynbe cuibl. 3aKOH
COXpaHEHUs1 UMITyJibca. PeakTuBHOE
JBUKCHHE

Pabora u MouiHocTh criibl. Kunernyeckast
SHEPTHUs MaTepHaIbHON ToukH. Teopema 00
U3MEHCHUH KUHETHYCCKON SHEPrUn

[TorenunaneHas sHeprus. [loreHnnanbHas
SHeprus ynpyro aeopMupoBaHHON
npykuHbl. lloTeHManbHas 3Heprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH

IToTeHManbHEIE U HENOTESHIIMATBLHEIC CHITEI.
CBs13b paOOTHI HETIOTEHITUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTrUuun
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKOI YHEpruu

Jlaboparopnas pabota Ne 1 «MccnenoBanue
CBSI31 PAOOTHI CHJIBI C U3MEHEHHUEM
MEXaHUYECKOM SHEPTUU TeJla Ha IpUMeEpe
pacTsDKEHUS PE3MHOBOTO JKTyTa» WU
Jlaboparopnas pabota Ne 1. «HaxoxneHue
M3MEHEHUSI MEXaHUYECKOM YHEPTUHU C YUETOM
JEHCTBUS CHIIBI TPEHUS CKOJBKCHHSD)

KonTtponsHas padora Ne 1 mo Teme

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c461a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bubmuoreka [JOK



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

21

22

23

«Kunemaruka. Jlunamuka. 3aK0HbI
COXpAHEHUs B MEXAHUKE

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. JIubdysus

XapakTep JBUKEHHS U B3aUMOJICHCTBUS
yacTHull BeuecTBa. Mojienu CTpoeHus ra3os,
KUAKOCTEH U TBEPIBIX TET

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosunas ABoraapo

https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

24

25

26

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkamna remneparyp Llenbcus

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJI. YpaBHeHUE MeHeneeBa-
Kunaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

H3omponecchl B HI€alIbHOM ra3e U ux
rpaduyeckoe npeacTaBIeHue

JlaboparopHnas pabota Ne 2 «MccnenoBanue
3aBUCUMOCTHU MEK]y ITapaMeTpaMmu
COCTOSIHUSI Pa3pEKEHHOTO Ira3a
JlabopaTtopHnast pabota Ne 2 «OmnbITHas
IpoBepKa 3akoHa boiig -Mapuorray.
BHyTpeHHss 3HEeprus TEpMOANHAMAYECKON
CHCTEMBI M CLIOCOOBI €€ N3MEHCHUS.
KonuuecTBo Teminotel u pabota. BHyTpeHHss
SHEPTHUsl OJHOATOMHOIO UJICATBHOTO Ta3a

Buasl Tennonepenaun

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

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

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



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

VY nenbHas TEIUI0OEMKOCTE BEIIECTBA.

32 KonudecTBo TEIIOTHI MpH TEIUIONEpeaaye. 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTtHBIN mporecc
33 HeoOpaTtumocTs ponieccoB B IPUPOJIE. 1 bubmumoreka [IOK
Bropoii 3aKk0H TepMOAMHAMHUKH https://m.edsoo.ru/ff0c6230
34 [Tpuniun nevicteus u KII/ TenmoBoit 1 bu6mmoreka [IOK
MalInHBI https://m.edsoo.ru/ff0c600a
35 uks Kapno u ero KI1J| 1
36 DKoJIOTHYeCcKHe MPOOIEMbI TEIIOOHEPTETHKU 1
37 O6o6maromuit ypok «MounekymspHas 1 bu6mmoreka [IOK
¢u3rka. OCHOBBI TEPMOIMHAMHKI) https://m.edsoo.ru/ff0c6938
KonTponbHas Ta 1mo Teme Ne 2
38 «&OJ‘?G?(J;HH?)HI;EZ?H;/IK(;. gC;(J)\‘];H 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnnorexa [HOK
39 1 .
NpUMEHEHHEe K H30IpoIeccamMm https://m.edsoo.ru/ffOc5efc
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. 1 bubnuoreka [IOK
HcnapeHue u KUTICHHE https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHAs 1 OTHOCUTETbHAS BIIAXKHOCTH 1 bu6mmoreka [IOK
BO31yXxa. HachileHHbI# map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue n
42 amop¢HbIe Tera. AHU30TPOIUS CBOMCTB 1 bubnunorexa [JOK
KpucTayuioB. JKuakue KprcTaibl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbBIE MaTepUAIIBI
43 [InaBnenue u xpucramumsanus. Y geybHast 1 bubmuoreka [IOK
TerioTa riasieHus. Cyonmumanus https://m.edsoo.ru/ff0c6708
bubnnorexka [JOK
44 VYpaBHeHHe TeI0BOro H6anaHca 1 https://m.e dsgj.ru I560c6820
45 DnekTpu3anus Ten. DIeKTPUUEeCKUH 3aps. 1 bubnmoreka [JOK
JlBa BU/Ia 9JIEKTPUUYECCKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
46 IIpoBOIHUKY, TUDIIEKTPUKHU U 1 bubnnorexa [JOK

MOJTYTIPOBOIHUKU. 3aKOH COXPaHCHUS

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

SJICKTPUYCCKOTI'O 3apsaga

B3aumopeiictue 3apsiioB. 3akoH Kyona.

bubmuoreka [JOK

47 ToYeuHbIH SJCKTPUIESCKUN 3aPsiT https://m.edsoo.ru/ff0c6ce4
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.

48 Hpniunn cynepnomupII)H ANEKTPUUECKUX bubmorexa LHOK

N . https://m.edsoo.ru/ffOc6df2
nosieil. JIunuu HanpsHKEHHOCTH

49 PaboTa cui1 371eKTpOoCTaTHUECKOTO TOJIS. bubmuorexa [JOK
[orenimain. Pa3HOCTh MOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOIHUKY M TUIJICKTPUKH B

50 3J1peKTp£([)CTaTI/Iqu::KOM HOIJ)'IC. bubmiorexa LIOK

https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MPOHUIIAEMOCTh

51 DnekTpoéMkocTh. KoHniencarop bubmorexa LIOK

https://m.edsoo.ru/ff0c7126

59 DNEeKTPOEMKOCTD IJTIOCKOTO KOHJIEHCATOPA. bubnuorexa [JOK
DHeprus 3apsKEHHOTO KOHICHCATOPa https://m.edsoo.ru/ff0c72c0
IIprHIMIT NENCTBUS U IPUMEHEHUE

53 KOH/IEHCATOPOB, KOIMMMPOBAIHHOTO amnmapara,

CTPYWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3aImTa. 3a3eMJIeHHE AIEKTPOIIPHOOPOB
DIIEKTPUUECKHI TOK, YCIOBHS €T0

54 cymectBoBaHusl. [locrosunslii Tok. Cuia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma 175 yyacTka IenH
JlaGopatophas pabota Ne 3 "H3mepenue

55 3JIEKTPOEMKOCTH KOHEHcaTopa' WiIn
"UccnegoBanue BOJIbTAMIEPHON
XapaKTEPUCTUKH JIaMITbl HAKAJIMBAHUS "

[TocnenosarenvHOE, MapamienbHOE,

56 CMENIaHHOE COEIMHEHNE TPOBOTHUKOB. bu6mmorexa [IOK
JlaGopatopHas pabota Ne 4 «M3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COCTMHEHHS PE3UCTOPOBY»

57 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. bu6mmoreka [IOK



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

3akon Jlxoyns-Jlenna

https://m.edsoo.ru/ff0c7838

3akoH OMa a1 IOJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Kopotkoe 3ampIkaHue.

58 JlaboparopHnas pabota Ne 5 «3mepenue ﬁggg'il/?;]ree%z(%orﬁlffOC?an
OJIC ucToYHUKA TOKA U €r0 BHYTPEHHETO B )
COITPOTHBIICHUS»

DJEeKTpOHHAs POBOJUMOCTD TBEPIBIX

59 METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METaJUIOB OT TEMIEepPaTypBhI.

CBepXnpoBOJIUMOCTb

60 DneKkTpuYecKuil TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

6L mpmmsctnan mposoroors, Cofiersa p- ubmorera LIOK

) https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI
DJeKTpUYeCKUil TOK B pacTBOpax U

62 paciiaBax 3JIEKTPOJIHUTOB. bubnuoteka [JOK
DJIEKTPOTUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIHN3
DIIeKTPUUYECKHI TOK B Ta3ax.

63 CaMocr;OﬂTeanHﬁ Y HECAaMOCTOSTENIbHBIN BH6H_HOTCK3 LIOK
paspsx. Mo, Thnasma https://m.edsoo.ru/ff0c84ae

KTPUYECKHE MPUOOPHI M YCTPOHCTBA M HX

64 ggaeKTIqucelfoe ipIEMSI(;EHI/Ie.}ngEH;a ) bubmorexa HOK

TeX HIKH 6e30MaCHOCTIH https://m.edsoo.ru/ff0c86fc
. bubnuorexa [JOK

65 Ob6o6uaromuit ypok «JIeKTpOAMHAMUKAY hitps://m.edsoo.ru/f0c88be
KonTtponbHas padora no Teme Ne 3

66 «2nekTpocTtatuka. [locTosTHHBIN bubnmuotexa [JOK
ANIEKTPUUYECKHI TOK. TOKM B pa3NIu4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepBHeIil ypok. Q600U ypoK 1o bubnnoreka [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

teme "DnekTpoauHamMuka'

https://m.edso0.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromuii ypok no
temaMm 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6c



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

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Konr I Aara 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE paKTH4YeCKHe W3yueHHs pa3oBateJt e
padoThbI padoThI pecypcbl
ITocTossHHBIC MATHUTHI U UX

1 B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHON WHIYKITUH
MarsuTHoO€e 1oJie TPOBOTHUKA C

2 TokoM. OnbIT Dpcrena. 1 bubnnorexa [JOK
BsanmopelicTBHE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

TOpHAas T
3 ﬁga ﬁ?lgliy?lgmie F1\)/12116rc1){1/1aTH0r0 TOJIS 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
KATYIIKU C TOKOM
JlelicTBME€ MAarHUTHOTO TIOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlabopaTtopHnast pabota No2 1 1 bubnuotexa [JOK
«HccneqoBanue neicTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME€ MArHUTHOTO TIOJIS HA

5 JBUXKYIIYIOCS 3apsKEHHYIO 1 bu6nmoreka [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DneKTpOMarHuTHAsT UHYKITHUS.

IToTOoK BEKTOpAa MarHUTHOM

6 uaaykuud. DJ1C uaaykuu. 3akoH 1
AIEKTPOMArHUTHOW MHTYKITHH
Dapanes

7 JlaGopatopHas pabota Ne 3 1 1 bubnuorexa [IOK

((I/ICCJ'IG,I[OBEIHI/IC SABJICHUS

https://m.edsoo.ru/ff0cal50



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

3HeKTpOMaFHHTHOﬁ WHAYKIUH

NuaykTuBHOCTSL. fIBIeHUE
camounaykuuu. IJC
CaMOMHIYKIUU. DHEPrusi
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTpOMArHuTHOE IOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

TexHudeckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTUIL,
WHAYKIMOHHAs IeYb

O6o6marmuii ypok «MarauTHoe
nosie. DJIEKTpOMarHuTHas

WHTY KIS

KoHnTtponbhas padota mo teme Nel
«MaramTHOE TI0JIC.
DOneKTpOMarHUTHASI MHIYKITHS

CB00OOHBIE MEXAHUYECKHE
konebanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOJeOaHUH.
IIpeBpaiienue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffO0caf06

13

JlabopaTtopHnast pabota Ne4
«HMccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJaebaHuil rpy3a
HA HUTH OT JITMHBI HUTH U MacChl
rpy3a»

14

KonebatenbHbIi KOHTYD.
CB006OAHBIE ANEKTPOMArHUTHBIE
Kone0aHus B MacaILHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTUs
MEX/Ty MEXaHHYECKHMH U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820



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

9JICKTPOMAariuTHBIMHA KOJIEOAHMSIMU

15

®opmyna Tomcona. 3akoH
COXpaHCHHS YHEPTUU B HICATHHOM
K0JIe0aTEIIbHOM KOHTYPE

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbh9c4

16

[Ipencrasienue o 3aTyxarImux
KoJieOaHusX. BeIHYKIEHHBIC
MEXaHMYECKHUE KOJIeOaHus.
Pe3onanc. BeinyxaeHHbIe
AJICKTPOMATrHUTHBIC KOJICOAHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbh86

17

IIepeMeHHBIH TOK.

CunycouanbHbI IEPEMEHHBIN TOK.

MonHOCTh IEPEMEHHOI0 TOKA.
AMIUIUTYHOE U JEHCTBYIOLEE
3HAYEHHUE CUJIBI TOKA M HAMPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

19

YCTpOoUCTBO U MPAKTUUECKOE
IIPUMEHEHHNE YIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUH 3JIEKTpoIepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucmnons3oBanus
AIIEKTPOIHEPTUU B MIOBCETHEBHON
KU3HH

21

MexaHnueckne BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon.
CKOpOCTh pacupoCTpaHEHUs U
JuTMHa BosIHBL. [lonepeunsie u
IMPOAOJBbHBIC BOJHBL

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTh 3ByKa. | pOMKOCTh
3ByKa. BeicoTa ToHa. TemMOp 3ByKa

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

3HeKTpOMaI‘HI/ITHBIe BOJIHBI, UX

23 cBoMcTBa U ckopocTh. [1Ikana bubmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIBI paTuOCBI3U U
24 TeneBuseHus. Pa3surue cpenacts
cBsi3u. Paguonokanus
o5 Kontponsnast padora Ne2 bubmumorexa [IOK
«Kosebanust U BOJHBD» https://m.edsoo.ru/ff0cc6f8
[TpsiMonMHEHOE pacpocTpaHeHHe
2% CBETa B OJHOPOJIHOMU Cpejie. bubnuorexa [JOK
TodeuHblii KCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
21 orpuennin caera. Mocrpocie ubmorera LIOK
L https://m.edsoo.ru/ff0cd4e0
M300paXEHUI B IJIOCKOM 3epKajie
[Tpenomnenue ceera. [lonHoe
28 BHYTpPEHHEE OTpa’KEHUE. bubnnoreka [JOK
[IpenenbHBIN Yo MOIHOTO https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAKCHHUS
TOpHAS Ta Ne
29 fﬁg;ﬂ;;{i:ﬂf&i‘;ﬁi ’ bubmorexa HOK
https://m.edsoo.ru/ffOcd67a
NPETOMIICHUS CTEKIIa»
30 5. Gopuyaa ool . Bubmiorera LIOK
‘ : https://m.edsoo.ru/ffOcddle
YBenu4yeHue JUH3bI
JlaGopaTtopHnast pabota Ne6
31 «HccnenoBanue cBOKUCTB
U300paXeHUH B TMH3AX»
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas

pabota N7 «Habnronenue
JUCTIEPCUU CBETa»



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
https://m.edsoo.ru/ff0cdd1e

33 WnTepdepenmus ceera. Judpakuus bubmumoreka [IOK
cera. JludpakironHas pemeérka https://m.edsoo.ru/ffOced22

34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA

35 1 yCIIOBUS MX O€30I1aCHOTO
MPUMECHCHUS
['paHUIIBI MPUMEHIUMOCTH

36 KJIaCCHYECKON MEXaHHUKH. bubmuoreka [JOK
[MocTynathl crieluanbHON TCOPUH https://m.edsoo0.ru/ff0cf862
OTHOCUTEJIbHOCTH

R — ubmoera LIOK

’ https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JITTHHBI
DHeprus U UMIYJIbC

38 pENATUBUCTCKON YacTulpl. CBs3b bubnuoreka [IOK
MaccChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NOKos

| Koo} O B 10K

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIBHOCTH»

40 ®oronsl. Popmyia [1nanka. bubnuoreka [IOK
DHeprusi ¥ UMIybe GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHUE BuGmmotexa LIOK

4l orospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa

| S bt Spseceme BuGaionsa LOK

‘ https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» poroaddexra
HaBnenue cera. OnwiTh I1. H.
43 JleGeneBa. XUMHUYECKOE IEHCTBHE bubmorexa LHOK

CBECTa

https://m.edsoo.ru/ff0d04a6



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

TexHudeckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE!

44
¢doTorsieMeHT, POTONATIHK,
coJiHeuHas OaTapesi, CBETOUO/

45 Penrenue 3amau mo teMe « DI€MEHTEI bu6mmoreka [IOK
KBaHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302

o | o ema Tocoms. Omi Busorea 101

https://m.edsoo.ru/ff0d091a
yactuil. [1anerapHas MOJelIb aToMa
bu6mmoreka [IOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyuyenue u nornouieHue GOTOHOB

48 MIPH TIEPEXO0/I€ aTOMa C OJIHOTO bubnuorexa [JOK
YPOBHS SHEPTHHU HA APYToit. Bujb https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIe cBOMCTBa yacTull. BosHbI

49 ne bpoina. KopnyckynsipHo- bubnuotexa [JOK
BOJIHOBOH Jtyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE M3TYUCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnunorexa [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYUYCHHS
CsoticTBa anbda-, 6era-, ramma-

51 u3iydeHus. BousHue
PaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

50 W3otonsl. Anba-pacna. bubmuorexa [IOK
DJIEKTPOHHBIN U TTO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ["amMmma-u3nydeHue

53 DHeprusi CBsI3U HYKJIOHOB B sI/Ipe. bubnmnorexa [JOK

S nepHblie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356



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

peakrop. [Ipo6ieMbl, TEPCIIEKTUBEI,
9KOJIOTMYECKUE ACTICKThI SCPHOM
SHEPIreTUKU

54

OnemeHTapHble YacTUllbl. OTKpbITHE
HO3UTpoHa. MeToabl HaOIOIeHUS U
perucTpanuu 3J1eMEHTapHbIX
yactull. Kpyribliii cton
«DyHITaMEHTAJIbHBIE
B3auMoJieiicTBus. EnuHcTBo
($U3NIECKOil KApTHHBI MUPaY

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

55

56

Bup 3Bé3nnoro neda. Co3se3nus,
SIPKHE 3BE3bI, TIAHETHI, UX
BuauMoe asuxenue. Conneunas
cHcTEMa

Comnuue. ConHeuHast akTUBHOCTb.
Ncrounuk snepruu ConHua u 3BE311

57

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
MOCJIeI0BAaTEIbHOCTH. BHyTpeHHee
ctpoenue 38&311. COBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOXKIACHUH U
sporony CoJIHIIA | 3BE3 ]

58

Muneunsiii [IyTe — Hama
I"anaktuka. I[lonoxenue u
nemxkenne Comana B ['anakTuke.
lNanmaktuku. YEpHbIe ABIPHI B sApax
TaJIaAKTUK

59

60

Bcenennas. Pas0Oeranue rajakTuk.
Teopus bospuioro B3peiBa.
PenukroBoe uznydeHue.
MertaranakTuka

Hepermennsie npo0iaembl
aCTPOHOMMH



https://m.edsoo.ru/ff0d0e38

61

KontponpsHas padora Ne4
«DNeMeHThbI aCTPOHOMUH U
acTpOUZHKI

62

O6o6mmarmuii ypok. Pois ¢pusnku
Y aCTPOHOMHUHM B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHOMU B
ATUYECKOH chepax NesaTeIbHOCTH
yeJioBeKa

63

64

O06o6maromuii ypok. Pons u Mmecto
(HU3MKH U ACTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Poib
¢du3nveckoit Teopun B
(bopMUpOBaHUY MTPEACTABICHUN O
¢du3nveckoil KapTHHE MUpa

65

66

O6o06matomuii ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
IIPEJICTaBICHUN O IPUPOAE
PesepBHbIil ypok. MarautHoe moste.
ONeKTpOMarHuTHAast MHIYKIIUS

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIEUATIbHON TEOpUHU
OTHOCHUTEIHOCTH

68

Pesepnbiit ypok. KBantoBas ¢uzuka.
DNEeMEHTHI aCTPOHOMUU U
acTpopU3UKHI

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®duswnka, 10 kinace/ I'ennenmreiin JI1.O., bynaroBa A.A., Kopuunses U.H., Komkuna A.B.,
OO0miecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCThI0O « BMMHOM. JlaGoparopus 3HaHMIT»;
Axuunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

» dusuka, 11 knace/ I'ennenmreitn JI1.O., bynaToa A.A., Kopuunse U.H., Komkuna A.B.,
O6m1ecTBoO ¢ orpanndyeHHoi 0TBeTCTBeHHOCThI0O « BUHOM. JlaGopaTtopust 3HaHUY;
AxkunonepHoe obmectso «M3narensctBo «IIpocsemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. ®usuka. 10 xnacc. ba3oBblii u yriyOonéHHbI ypoBHA. MeToIu4eckoe mocodre ¢ yKazaHUusIMH
K pEIeHUIO0 3a/1a4 MoBbIeHHo TpyaHoctu / JI. D. 'en-aenmreiin, A. A. bBynatosa, A. B.
Komkuna, Y. H. KopaunseB. — M. : BUHOM. Jlabopartopus 3nanuii, 2018. — 368 ¢ : ui.

2. ®usuka. 11 knacc. ba3oBsiii u yriyOnéHHbIN ypoBHU. MeToaUYECKOE MOCOOUE ¢ YKa3aHUSIMHU
K pPEIeHUIO0 3a/1a4 MoBbIeHHo TpyaHoctu / JI. D. 'en-aenmreiin, A. A. bBynarosa, A. B.
Komkuna, Y. H. Kopaunees. — M. : BUHOM. Jlaboparopust 3Hanwmii, 2018. — 208 ¢ : .

3. l'ennenmreiin, JI. 3. ®usuka. 10 knace. CamocTosTenbHbIE M KOHTPOJIbHBIE paboThl / JI. O.
I'ennenmreiin, JI. A. Kupuk. — M. : BUHOM. Jlabopato-pus 3Hanui, 2020. — 128 c. : ui.

4. I'ennenmureiin, JI. . @usuka. 11 kinace. CamocTosTenbHbIE M KOHTPOJIbHBIE padoThl / JI. O.
I'enpenmreiin, JI. A. Kupuk. — M. : BUHOM. Jlaboparto-pus 3nanuit, 2020. — 79 [1] c. : un.

A P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET

1. Aanmanuu pusudeckux oobextoB. http://physics.nad.ru/

2. BuzeoomnsIThl Ha ypokax. — Pexxum noctyna: http://fizika class.narod.ru

3. Enunas xomiekius upoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pesxum moctyna: http://school-
collection.edu.ru

4. T'azera «1 ceHTs10ps» Matepuansl no pusuke. http://archive.1september.ru/fiz

5. O6pa3oBaTenpHBIN TOPTAJ I IOArOTOBKH K K3aMeHam https://phys-ege.sdamgia.ru/

6. Poccwiickast anekTpoHHast mkona — Pexxum mpoctyna: https://resh.edu.ru/

7. lludpossie odOpazoBaTenbHbie pecypchl. — Pexxum goctyma: http://www.openclass.ru

8. DiekTpoHHbIE YUeOHUKH 10 pusuke. — Pesxum pocrtyma: http://www.fizika.ru

9. MdenepanbHbIi IEHTP HHOOPMAITMOHHO-00pa3oBaTeabHBIX pecypco. http://www.fcior.edu.ru/
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