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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO YPOBHS Ha YPOBHE CPEJIHETO OOIIETro
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHHUI 1 TPeOOBaHUI K pe3yJibTaTam
OCBOEHMSI OCHOBHOU 00pa3oBaTesibHOM MporpaMmel, npeacTtaBieHHbix B PI'OC
COOQO, a Taxxke c yuérom (enepanbHO paboyeil MporpaMMmbl BOCHHUTAHUS U
KOHLEIMUNU NpenojaBanus yueOHoro npeamera « Pusnka» B 00pa3oBaTeIbHbIX
opranmsauusax  Poccuiickon =~ ®Depepanuu, — peanu3yrOUMX  OCHOBHBIC
o0Opa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpamMMbl O (PU3MKE HANpaBi€HO HAa (POPMHUpPOBAHUE
€CTECTBEHHO-HAYyYHOM KapThHbl Mupa oOydarommxcs 10-11 kmaccoB mnpu
oOyyeHMn uX @u3nke Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-
nesTeNbHOCTHOrO — moxaxoxa. [lporpammMa 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO K nnaHupyeMbIM JIMYHOCTHBIM, MHPEIMETHBIM H
MeTanpeIMETHBIM pe3yibTaTaM OOy4EHHMs], @ TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanu3alnuyd  MEXINPEIMETHbIX CBA3€d (PU3UKUM C €CTECTBEHHO-HAYYHBIMU
y4eOHbIMU TIpeIMeTaMu. B Hell ompenenstoTcss OCHOBHBIE WENH H3YyYEHHS
(U3KMKK Ha ypOBHE CpelHEro ooiero o0pa3oBaHusl, MIIaHUPYEMbIE PE3YJIbTaThl
OCBOCHMSI Kypca (PU3MKH: JMYHOCTHBIE, METAlpeIMETHbIE, MpEAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no pu3uke BKIIOYAET:

e IUJAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM
YPOBHE, B TOM YHKCJIE MPEAMETHBIE PE3YJIbTATHI IO roj1aM 00yYeHUS;
e cojzepkaHue yueOHoro npeamera « Pu3nkay mo rogam o0ydeHusl.

®du3nka Kak Hayka O HaumOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B
KauyecTBE Y4YeOHOro IMpeAMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJaJ B
cucteMy 3HaHUd 00 okpyxawomem wmupe. llkonbHbld Kypc (u3uku —
CUCTEMOOOpa3yIoOMi ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
NOCKOJIBKY (DU3MYECKUE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB M SABJICHHM,
U3yyaeMbIX XUMHEH, Ouosoruel, usznueckoil reorpadueil U acTpOHOMHUEH.
Hcnonb3oBaHue M aKTHUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUU OIpeeliseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMUA B cdepe SHEepreTukw,
TpPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUs] HOBBIX MAaTEPHAJIOB C 33JJaHHBIMU
CBOMCTBaMH M JApyrux. W3yueHue @U3UKM BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa O0Oydyarolmuxcsi, B
(¢bopMHpOBaHME YMEHUW MNPUMEHATh HAyYHbIA METOJ TMO3HAHUSA MpU
BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEJOBaHUM.

B ocHoBy kypca Qusuku s ypOBHS CpPEIHEro OOIIero oOpa3oBaHUs
NOJIOKEH Psii HJIeH, KOTOpblE MOXHO pacCMaTpuBaTh Kak MPUHLIMIBI €ro
OCTPOEHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEW KypcC SIBJISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (PU3MKU
o0beIMHEH BOKPYr (u3MUECKMX Teopuid. Benymmm B Kypce sBIsercs
(dbopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
TOJIeE.



Hoesa cymanumapuzayuu. EE peanuzanus NpearosiaraeT MCIOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIHANA (PU3UYECKON HAYKU, OCMBICICHUE CBSI3H PA3BUTHS
¢u3MKM C pa3BUTUEM OOIECTBA, a TaKKe€ C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOIeMaMH.

Hoess npuxnaonoit nanpasnennocmu. Kypc ¢Gusuku mpeanonaraer
3HAKOMCTBO C UIIMPOKUM KPYrOM TEXHHUYECKHMX UM  TEXHOJIOTHYECKUX
NIPUIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss MOCPEACTBOM BBEJIEHUSA 3JIEMEHTOB
coliepKaHMs, MOCBALIEHHBIX 3KOJOTMYECKHM Mpo0iemMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHBI C Pa3BUTUEM TEXHUKU U TEXHOJIOTHM, a Takke 00CYXICHHUS
npo0ieM  palMOHAIILHOIO  MPUPOJONOJIB30BAHUS M JKOJIOTMYECKOM
0€30MacHOCTH.

Crep>KHEBBIMM AJIEMEHTaMHU Kypca (PU3UMKH Ha YpPOBHE CPEHEro OOLIEro
o0Opa3oBaHusl SABJISAIOTCS pu3nUecKkre Teopuu (GopMHpPOBaHUE MPEACTABICHUN O
CTPYKTYpE NOCTPOEHUsI PUINYECKON TEOPHH, POJIH (PYHIAMEHTAIBHBIX 3aKOHOB
U TPUHLUIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TpaHULaX
OPUMEHUMOCTH TEOPH, ISl OINUCAHUS €CTECTBEHHO-HAYYHbBIX SIBICHUN H
MIPOIIECCOB).

CuCTEeMHO-IESITENIBHOCTHBI NOAX0A B Kypce (U3MKH peanusyercs
MPEXKJEC BCEro 3a CYET OPraHU3aluu SKCIEPUMEHTAIBHON JEATEIbHOCTH
oOyuatomuxcsi. [{ns 6a30Boro ypoBHsSI Kypca (PU3HKHA — 3TO HCIOJIb30BaHUE
CUCTEMBI (PPOHTAJILHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB M J1TA0OPATOPHBIX
paboT, KoTOopble B mporpamme Mo ¢Gu3uke OOBEIUHEHBI B OONIUMK CIHUCOK
YUYEHMUYECKUX [PaKTUYECKUX paboT. BelneneHue B yKa3aHHOM MEpEYHE
1a00paTOpHBIX padOT, MPOBOJAUMBIX ISl KOHTPOJISL U OLIEHKH, OCYILECTBIIAETCS
y4acTHHUKaMu 0Opa30oBaTENbHOTO IMpolLecca UCXOIsd U3  O0COOEHHOCTEH
IUTAHUPOBAaHUS M OCHalleHus kabuHera ¢usuku. [Ipu 3TOM oOecneunBaercs
OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSMH IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCJIEIOBaHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYHMH U MOCTAHOBKY OIIBITOB IO
IPOBEPKE MPE/JI0KEHHBIX TUIIOTES.

bonpiioe BHMMaHWE YIENSETCS PELICHUIO PAaCUETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM 11 pacyETHBIX 3a/a4 MPUOPUTETOM SIBIISIFOTCS 337a4d C SIBHO
3aJJaHHOM (PU3MYECKOW MOJEIbI0, IMO3BOJISIOIINE MPUMEHATh U3YUYEHHbBIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jiefia Kypca, TaK U MHTETrpUpys
3HaHMSI W3 pas3HbIX pasfenoB. JlJId KauyecTBEHHBIX 3aJad MHPUOPUTETOM
SABJISIIOTCSL  33JaHUSl Ha OOBSICHEHUE MPOTEKaHUs (QPU3NYECKHX SIBICHUN U
MPOIIECCOB B OKPYXAIOIIECH KU3HU, TpeOytolre BbiOOpa GU3MYECKON MOJENIH
JUISl CUTYalluy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIeueHUI0 y4eOHOro mpoiecca 0a30BBIl YPOBEHb Kypca
GU3UKM Ha ypOBHE CpEIHEro oO0miero oOpa3oBaHUsS U3Yy4aeTCS B YCIOBUSIX
IPEIMETHOIO KaOMHETa (PU3UKH.

JlabopaTopHoe 00OpyAOBaHHE JIs YUYEHUUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX OOy4YamomuMXca. TemMaTH4ecKue KOMILICKTHI
J1ab60paTOpHOTO O0OPYJOBAaHUSI IMOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUU
AQHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTETHHBIX
CUCTEM B BUJIE ITU(POBBIX JTaOOpaTOPHiL.

OCHOBHBIMU TIEJIIMHU U3y4eHUSI PU3UKHU B 001IEM 00pa30BaHUU SBIISIFOTCS:



e (opmMupoBaHMe WHTEpeca W CTPEMJICHUS OOYYAIOIIMXCA K HAYYHOMY
W3YUYCHUIO TPUPOJIBI, PA3BUTHE UX HHTEIUICKTYAIbHBIX M TBOPUYECKHX
CITOCOOHOCTEH;

e pa3BUTHEC TPEACTABICHUN O HAYYHOM METOAC IIO3HAHWS W
dbopMHpOBaHNE WCCIEAOBATEILCKOTO OTHOMICHUS K OKPY KaroIUM
SIBJICHUSM;

e (opmMupoBaHMEe HayYHOTO MHUPOBO33PEHHUS KAaK pe3yJjbTaTa H3yUCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmMupoBaHHEe YMEHHI OOBICHATH SBICHUS C HCIIOJIH30BAHUEM
(bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHHUe TpenCTABICHUN O POIN QUWKHU TSI Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX 1ejeil 00eceunBaeTCs PelIeHNEM CIEAYIONUX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3MKH Ha YPOBHE CPETHEro O0IIero o0pa3oBaHus:

e MpUOOpPETEHHWE  CHUCTEMbl 3HaHMM 00  0OmMX  (PU3UUYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHAaX, TEOpHUSAX, BKIIOYAs  MEXaHUKY,
MOJIEKYJIIPHYIO (PU3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PU3UKH;

e (QopmMupoBaHMe YMEHHII NPUMEHATb TEOPETUUECKUE 3HAHUS I
OOBbSCHEHUsS (PUINUECKUX SBJICHUN B MPUPOAEC U IS TMPUHSITHUS
MPAKTUYECKUX PELICHUM B MOBCEIHEBHOM KU3HU;

e OCBOEHME CIOCOOOB PpEIICHHS pa3IMYHBIX 33Jlady C SIBHO 3aJaHHOM
(bu3MYEeCKO MOJIENbI0, 3a7a4, MOAPA3yMEBAIOIINX CAMOCTOSITEIbHOE
co3aHue (PU3NYECKOr MOJEIIU, aICKBATHON YCIIOBUAM 33/1a4H;

e IIOHMMaHUE (PU3MYECKUX OCHOB M MPUHLUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKUX IMPOLECCOB, HUX BIHAHHUS Ha
OKPY’KaIOLIyIO Cpeny;

e OBJAJCHUE METOJIAMU CAMOCTOSITEIbHOTO IJIAHUPOBAHUS U ITPOBEICHHUS
(U3HYECKUX SKCIEPUMEHTOB, aHAJIW3a U UHTEPIPETalui HH(pOpMaLUH,
OIPEENICHHS] TOCTOBEPHOCTHU MOJIyYEHHOTO Pe3yJIbTaTa;

e CO3JlaHME  YCJIOBUM  JJiA  pa3BUTUS  YMEHHUU MPOEKTHO-
HCCIIEI0BATENIbCKOM, TBOPUECKOW JIESITETbHOCTH.

Ha uzyuenue ¢uszuku (6a30BbIi ypOBEHL) HAa YPOBHE CPEIAHETO OOIIETO
obpazoBanus orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYUEHMUA
10 KJIACC
Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT' O IIO3HAHUS

®dusnka — Hayka o npupone. HayuHnsle METObI TO3HAHUS OKPYKAIOILIErO
mupa. Ponp skcnmepumeHTa W TEOPUM B IPOLECCE IO3HAHUSA INPUPOIBI.
DKCHEPUMEHT B (PUBHKE.

MopenupoBanue (pU3NUECKUX SIBJICHUHN U npoleccoB. HayuHble runoressl.
®duznyeckue 3aKOHbl U TEOpUH. ['paHULIBl TPUMEHUMOCTH (PUINYECKHUX
3aKOHOB. [[puHIIMIT COOTBETCTBUS.

Ponb 1 mecTo ¢pusnku B pOpMUPOBAHMHN COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele ¥ IU(GPOBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe JBHKeHHE. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBHXKEHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemetiennie, CKOpOCTh (CpelHsISi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MaTe€pUaIbHOM TOYKH, UX MPOEKIMH HA OCH CHUCTEMbI KOOPAMHAT.
CrnoxeHue nepeMeIeHN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHENWHOE aBUkeHue. ['paduxu
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOpPEHHUs, NYyTH U THepeMelleHUs
MaTepHaIbHOW TOYKH OT BPEMEHHU.

CBoOosHOE majzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonmueitHoe nBuxkeHne. [[BkeHHME MaTepUadbHOM TOYKHA 10
OKPYXXHOCTH C TMOCTOSIHHOW IO MOJYJI0 CKOPOCTBIO. YTJIOBas CKOpPOCTb,
auHeilHas ckopocTh. Ilepumon m yactora oOpamenus. LleHTpocTpemurenbHoe
YCKOpPEHHE.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IMPUMEHEHHE: CIUJOMETP,
JIBUYKEHUE CHAPSII0B, LEMHbIE U pEMEHHBIE TIEpelayuu.

Jlemoncmpayuu

Mopens  cuctembl — OTCU€Ta,  WJUIIOCTpalMsl  KHUHEMAaTHYECKUX
XapaKTEPUCTHUK ABUKECHUSI.

[TpeoOpa3zoBanre JBUAKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€e U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOLIEHHOIO MOJl YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

N3mepeHne yckopeHusi CBOOOJHOTO MaieHHUs.

HamnpaBnenue ckopocTu pH IBHKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol
N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C  IEIbI0  ONPEACIICHUS
MTHOBEHHOW CKOPOCTH.



HccrnenoBanne COOTHOMIEHUS MEXKAY NYTSAMH, IMPOUACHHBIMU TEJIOM 3a
IIOCJIEIOBATENBHBIE PAaBHBIE NPOMEKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenune nBUKEHUs MIapUKa B BI3KOU KUIKOCTH.

N3yuenue aBuxeHus Tena, OpoIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpyHumn  otHocutTensHOCTH ['anmumesa. IlepBeii  3akoH  HproToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuma. Ilpunumn cynepno3uiuu cuil. BTopol 3akoH
Herorona pns wmarepuanbHOM TOuku. Tpermit 3akoH HberotoHa miid
MaTepUAIIbHBIX TOYEK.

3akoH BcemupHOro TtaroreHusa. Cwia Tsbkectu. llepBas kocmumueckas
CKOpOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabsl TpeHust (1okosi, CKOJbxkeHUs, KaueHus). Cuiia TpeHws.
Cyxoe tpenue. Cuna TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. Koagduuuent
TpeHusa. Cuia CONpOTHUBIICHUS IIPU ABMKEHHUM TEJIA B )KUIKOCTH WM Tase.

[TocTynarensHOE M BpallaTeIbHOE JIBUKEHHE a0COJIFOTHO TBEPAOTO TENA.

MoOMEHT CHIIBI OTHOCHUTENIBHO OCH BpauieHus. Ilmedo cuibl. YcioBus
paBHOBECUS TBEPAOTrO TEIA.

TexHudyeckre yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: IOJIIUITHUKM,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPLUHU.

CpaBHeHUE Macc B3aUMOAECHCTBYIOMINX TEII.

Bropoii 3akon HeroToHa.

Nsmepenne cui.

CiioxkeHune CHil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(OpMaLIH.

HesecomocTts. Bec Tena npu ycKOpEHHOM OABEME U NAJCHHM.
CpaBHEHHE CHJT TPEHHMSI IOKOSI, KAUEHHS U CKOJIbKEHUS.
VYcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B IPYKUHE U
pEe3MHOBOM 00pasiie, OT ux JeopmMariuu.

HccnegoBanne ycnoBuid paBHOBECUS TBEPAOTO TeEJA, HUMEIOIIETO OCh
BpAIlICHMS.

Tema 3. 3akonwvl coxpaneHus 6 mexanuKe

NmMnynbsc MarepuanbHOW TOYKM (T€Jla), CUCTEMBbI MaTEPHAIbHBIX TOYEK.
Nmnynbc cuiibl 1 U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHWs HUMITYJIbCa.
PeaktnBHOE nBMXEHUE.

Pabota cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass sHeprusi mMaTepualbHOM TOYkH. TeopemMa 00 M3MEHEHHUH
KUHETHUYECKOW SHEPTHH.



[loreHumanbHass  3HEprus. [loTeHnnanbHass  JHEPrUs  yIpyro
neopMUpPOBaHHOM MpyxkuHbL. [loTeHIManbHas SHeprus Tena BOJM3HU
MIOBEPXHOCTHU 3E€MIIH.

[loTeHumanbHple W HeNOTEHUUANbHble  cuibl. CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM DHEPTMM CUCTEMBI TEI.
3aKOH COXpAaHEHUSI MEXaHUYECKON DHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckne yCTporCTBa U MPAKTUYECKOE TPUMEHEHHE: BOJIOMET, KONIED,
IPYKUHHBIM TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexoa moTeHIIMATBHON YHEPTUHN B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yueHnue aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIBI C HM3MEHEHHEM MEXaHUYECKOM
SHEPrUu Teja Ha MPUMEPE PACTSHKEHHSI PE3UHOBOIO KIYTa.

Paszpnes 3. MouiekyasipHasi pu3uKa ¥ TEPMOJAMHAMHKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TMOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOpUUM M HX
OnbITHOE oOOOCHOBaHHWE. bpoyHoBckoe nBuxkeHue. [uddysus. Xapakrep
JBWOKEHHUSI W B3aMMOJECWCTBUS YacTHUI BellecTBA. MOJENM CTPOEHUS Ta30B,
KUAKOCTEN U TBEPABIX TEI U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX
Mozaened. Macca u pazmepsl mosiekyd. KommuecTtBo BemiectBa. [loctostHHas
ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ wu3mepenue. [llkama
temneparyp Llenscus.

Mogens wuaeanpHoro ra3za. (OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KMHETHUYECKOW TEOPUH UACAIbHOro rasa. AOCOJIOTHAs Temreparypa Kak Mepa
CpeaHEN KMHETHMYECKOM JHEPrMU TEIUIOBOrO JBMKEHMs dacTul rasa. [llkama
temneparyp KenbBuHa. ['azoBble 3akoHbl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon [lanerona. M3onponecchl B HAEaIbHOM I'a3e ¢ NOCTOSSHHBIM
KOJIMYECTBOM  BewiecTBa. ['paduueckoe MpeACTABICHHE HU30IPOLIECCOB:
u30TEpMa, U30X0pa, u3obapa.

TexHuuecKre YCTPOWCTBA W TPAKTUYECKOE TNPUMEHECHHE: TEPMOMETD,
OapoMmeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (hoTorpadpuu
MOJIEKYJI OPTaHUYECKUX COCTUHECHHI.

OnbIThl 10 U PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.



OTBITHI, JIOKA3bIBAIOIIINE CyLIECTBOBAHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJEUCTBUSL.

Mojienb, WILTFOCTPUPYIOIIAs MPUPOY AABJICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUSI HJICAIBHOIO Tasa,
M30MPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

OmnpeneneHne Macchl BO3ayXa B KIIACCHOW KOMHAaTe HA OCHOBE U3MEpPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanne  3aBUCUMOCTH  MEXJy  IapaMeTpaMH  COCTOSIHUSA
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckas cucrema. BrayTtpennss JHEprus
TEPMOJUHAMHUYECKON CHUCTeMbl U CMmocoObl e wu3MeHeHus. KonnuecTBo
TEIJIOTHl U pabora. BHYTpeHHsIsI 3HEpPrusi OJHOATOMHOIO HUICAIBHOrO Ta3a.
Bunbl Tenonepegaun: TEmIONPOBOJHOCTb, KOHBEKIIMS, U3TyUeHHUE. Y AelbHas
TEMI0EMKOCTb BellecTBa. KoJiMuecTBO TEIOTHI pHU TEIIonepeaaye.

[Tonsitue o0 ammabatHOM mnporecce. llepBblid 3aKOH TEPMOIMHAMUKH.
[TpumeHeHue nepBoro 3aKkoHa TEPMOJMHAMUKHU K H3ompoueccaM. ['paduyeckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamuku. HeoOpaTtumMoCTh POLIECCOB B MIPUPOJIE.

TeruioBble  mamuHbl.  [IpyHOMOBI  AEHCTBUA ~ TEMJIOBBIX — MAIIMH.
[IpeoOpa3zoBanus sHEPrud B TEIUIOBBIX MamnHax. Ko3duuueHT mose3Horo
nevctBust TeruioBo MamuHbl. [ukn KapHo u ero xkosd@uuueHT mosie3Horo
JNEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TEIIOAHEPTETUKH.

TexHuueckne yCTpocTBAa M NPAKTUYECKOE NPUMEHEHHWE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpPEHHEH AHEPruu Tejla MpU COBEPIICHHH paOOThI: BBUIET
npoOKkH K3 OyTBUIKM IOJ JIEWCTBHEM C)KAaTOrO BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOHU TpyOKe MyTEM TpeHuUs (BUIEOAEMOHCTPALA).

W3meHenne  BHYTpEHHEW  dHeprud  (Temmeparypel) Teda  Ipu
Teruionepeaaye.

OnbIT Mo aanabaTHOMY paCHIMPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenn napoBoid TypOWHBI, JBUrareiasi BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTaTEJsl.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul
N3mepenne yaenbHON TETIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuyecmea. Dazoevie nepexoovt
[TapooOpa3zoBanue u koHjeHcalus. Mcnapenue u kuneHue. AOCOTIOTHAS

Y OTHOCHUTEJIbHAs BJIAXHOCTh BO3AyXa. HacellieHHsbI nap. YaenbHas TerioTra
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT JAABJICHHUS.



TBépnoe teno. Kpucraminueckue M aMop(Hbie Teina. AHU30TPONUs
cBOMCTB KpucTauioB. JKuakue kpucrtamisl. COBpPEMEHHBIE MaTEpHUAIbI.
[1naBneHue u KpucTaym3anus. Y ieapHas Teriora rmiasieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OajaHca.

TexHuueckne ycTpoilcTBa M MPAKTHYECKOE NMPUMEHEHHE: THUTPOMETP M
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYUYEHHs] COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPUaJOB, 1 HAHOTEXHOJOT UH.

Jlemoncmpayuu

CBOICTBa HACBILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CnocoObI U3MEPEHUSs BIAXKHOCTH.

HaOnronenue HarpeBaHusl U MIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTRA.
JleMoHcTpanusi KpucTasioB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol
N3mepenne 0THOCUTENHLHON BIIAXKHOCTH BO3AYXa.

Pa3znen 4. JaekTrpoauHaMHUKa
Tema 1. Inekmpocmamuka

OJeKTpu3aums Tel. OJEKTPUYECKUM 3apsid. JBa BHIA SIEKTPUUECKUX
3aps0B. [IpOBOAHMKY, NUAIEKTPUKUA U MOJYNPOBOAHUKU. 3aKOH COXpPAHEHUs
AIEKTPUYECKOTO 3aps/a.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHBI SIEKTpUYECKUN
3apsi. DiekTpudeckoe noje. Hanpssxk€HHOCTh 2nektpudeckoro nois. [Ipuanun
CyNepIIO3HULINU AIEKTPUUECKUX HOJIEH. JInaumn HANPsHKEHHOCTH
ANEKTPUYECKOTrO MOJIS.

Pabora cun »snekrpocraruueckoro moisis. IloreHuman. Pa3HocTh
noTeHUHAIOB. [IpOBOAHMKM W NUAIEKTPUKUA B DIIEKTPOCTATUYECKOM IIOJIE.
Jlvsnextpryeckas MpOHULIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DIIEKTPOEMKOCTD TJIOCKOTO
KOHJIEHCATOpa. DHEPIHsl 3apsHKEHHOr0 KOHIEHCAaTopa.

TexHuyeckre yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETP, BJIEKTPOCTATHYECKAs 3alllUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJICHCATOpP, KONMPOBAJIbHBIN aIapar, CTPyHUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKM B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIu
IJIACTHH, PACCTOSHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul
N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DIJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUA JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuna Toka. [IocTOAHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y4acTKa LEH.

DJIEKTPUYECKOE CONPOTHUBIIEHUE. Y IEIBbHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MouiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJIa U BHYTPEHHEE COIPOTUBJICHUE NCTOYHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) »3iekTpuueckoil nenu. Koportkoe
3aMBIKaHHE.

OJIEKTPOHHAs!  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBognuku.  CoOCTBEHHass W NpPUMECHas  MPOBOAMMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBbIE TPUOOPHI.

DJIEKTPUYECKUM TOK B PpacTBOpax MW paciulaBax JJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.

DIIEKTpUUECKU TOK B razax. CamMOCTOSATENIbHbIN U HECAMOCTOSTEIbHBIN
pazpsa. Monunus. 11nazma.

TexHudyeckre yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHME: amIepMeETp,
BOJITMETP, PEOCTAT, MCTOYHUKH TOKA, 3JIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BaKyyMHBIN
IMOJ, TEPMUCTOPbL M (POTOPE3UCTOPBI,  MOJYNPOBOJHUKOBBIA  JAHMO/,
rajbBaHMKA.

Jlemoncmpayuu

M3mepenne Cuitbl TOKa Y HaIIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LUJIUHIPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHHS M MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wu3MepeHHe HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb COIPOTHUBIIEHUS METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

M ckpoBoii pa3psia U IPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSIS TPOBOAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, n1abopamopmvie padomul

W3ydeHne CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.

H3mepenne 3eKTpOABMKYIIEH CHIIBI HICTOYHUKA TOKA M €T0 BHYTPEHHETO
COTIPOTHUBJICHHUS.

Habnronenue anexrpoiusza.

Me:xnpeamMeTHble CBA3H
N3yuenue kypca ¢puznku 6a30Boro ypoBHs B 10 kilacce oCylIecTBIsIETCA €

y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMHW MaTe€MaTHKH,
OHOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTUH.



Meorcnpeomemnvle nonsamusl, CBI3aHHbIE C U3yYEHUEM METO/I0B HAYYHOI'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (pakT, rurnotesa, puanyeckas BeIUYMHA, 3aKOH,
TeopHsl, HaOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MO/IEIb, U3BMEPEHUE.

Mamemamuka: pelieHHE CHCTEMbl ypaBHEHUH, JIMHEWHAs (QYHKUUSA,
napabosia, runepbona, HUX Tpaduku U CBOHCTBA, TPUTOHOMETPHUUECKHUE
byHKIHIH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U X MPOEKIMH HA OCU KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: Mexanumyeckoe IBMKEHUE B JKUBOW mnpupone, auddysus,
OCMOC, TEIUIOOOMEH >KUBBIX OPraHu3MOB (BUAbI TEIUIONEPEIAUYH, TEIJIOBOE
pPaBHOBECHUE), JIEKTPUUYECKHE SBJICHHS B )KMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKY,
MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBble CBOWCTBA TBEPABIX TeE,
KUJAKOCTEN U Ta30B, JEKTPUUYECKHUE CBOMCTBA METAILIOB, JEKTPOJIUTUYECKAS
JUCCOLIMAIINS, FaJbBaHUKA.

l'eocpaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUe IBUKEHHM C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHHUKE, MOJUIMIHUKH, WCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTra, BOAOMET W JPYrue), IBUrareib BHYTPEHHEIrO
cropanusi, napoBas TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTEpHAOB, B TOM  YHUCIE
HAHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH, AJIEKTPOCTATUYECKas  3aluTa,
3a3€MJICHUE AIEKTPOINPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTPOHArpeBaTeNIbHble  MPUOOPBI,  JIEKTPOOCBETUTENbHBIE  MPUOOPHI,
raJibBaHUKa.

11 KUIIACC
Pa3znen 4. JaekTrpoauHaMHUKa
Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

[locTossHHBIE ~MarHWThl. B3aMMOAEMCTBHE TNOCTOSIHHBIX  MarHuTOB.
MaruutHoe nosie. BekTop MarHuTHOW WHAYKUMH. [IpuHOmn cynepno3unuu
MAarHuTHBIX NoJed. JINHMM MarHuTHOM MHAYKUMU. KapThHa TMHUA MarHUTHOU
WHIYKIHWH OJI IOCTOSHHBIX MarHUTOB.

MaruutHOE 10J€ NPOBOJHHMKA C TOKOM. KapTWHa nWMHWNA WHIYKIUU
MAarHMTHOIO MOJIA JUIMHHOTO MPSIMOIO MPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO
POBOJHMKA, KaTymlku ¢ TOKoM. Omnbeir Opcrega. BsammoneiicTBue
IIPOBOJTHUKOB C TOKOM.

Cuna AMnepa, €€ MOIyJib U HalpaBJICHHUE.

Cuna JlopeHua, €€ Moaynp W HampablieHuE. JI[BHKEHUE 3apsHKEHHOU
YacTHUILbI B OJHOPOJAHOM MarHUTHOM noJje. Padora cunisl Jlopenna.

SIBneHHE DNEKTPOMAarHUTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHWTHOU
VWHIYKIUHU. OJIEKTPOJBHXKYILAs CHUJAa HMHAYKUMU. 3aKOH JJIEKTPOMAarHUTHOW
uHaykuuu @apanes.

BuxpeBoe anekTpudeckoe moje. DJIEKTPOABHXKYIIAs CWia WHAYKIHH B
IIPOBOJHMKE, IBMKYILEMCS IIOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTE. SIBI€HME CaMOMHIYKIMH. OJEKTPOABMKYIIAS CuUia
CaMOWHIYKIIUH.



DHEPrusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpONMCTBA M NPAKTUYECKOE MPUMEHECHUE: MOCTOSHHbBIC
MAarHUThl, 3JICKTPOMATHUTHI, 3JIEKTPOJABUIATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TOJISL.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuia Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJINTA.

SIBieHUE 3JIEKTPOMAarHUTHOW UHYKLHUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb  DJIEKTPOJABMKYIIEH CHJIBI HMHAYKUUMU OT CKOPOCTHU
W3MEHEHHUS] MAarHUTHOTO MOTOKA.

SIBieHue caMOMHIYKIIHH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydyeHrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUSA OCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM.
HccnenoBanue SBICHUS SJIEKTPOMAarHUTHON WHTYKIWH.

Paspneu S. KosieOanusi M BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHble KOJ1€OAHUA

Konebarenbnas cucrema. CBoOOAHBIE MEXaHUYECKHE KOJeOaHHUS.
["apmonuueckue konedanus. [lepuoa, yactora, aMmMTy1a U gasza KojaeOaHHil.
[IpyXuHHBII MAsITHUK. MaremaTnueckuii MasITHUK. YpaBHeHHE
rapMOHUYecKux Kosiebanuid. IlpeBpailleHne 53HEPruM Npu TAPMOHUYECKUX
KOJIEOAHUSIX.

KonebarenbHbiit kKOoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJieOaHUS B
UJCATBHOM KOJ€0ATeIbHOM KOHTYpe. AHAJIOTHMS MEXJIy MEXaHWUYECKHMMH W
ANEKTPOMArHUTHBIMU KosieOaHusaMHu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUHU B UJ€ATBbHOM K0JIEOATEIbHOM KOHTYE.

[IpencraBnenne 0  3aryxalomMX  KojieOaHUsSX.  BbIHyXJIeHHbIE
MexaHudeckue koisiebaHus. Pe3oHaHc. BbIHyXJeHHbIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHHUs.

[lepemennsblii TOK. CHHYCOMIAIBHBIA IEPEMEHHBIM TOK. MOIIHOCTB
NEPEMEHHOr0 TOKAa. AMIUIUTYJHOE W JACHCTBYIOIIEE 3HAUEHUE CHJIBI TOKAa U
HAIPSHKCHMSL.

Tpancdopmarop. [IpousBoacTBO, nepegaya M NOTpedIieHue
JJEKTPUYECKOM  DHEPrUHM. OKOJOTHMYECKME PUCKHM TPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa HCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOMN
AKU3HH.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpONepe1ay.

Jlemoncmpayuu



UccnenoBanne mapamMeTpoB KoJjeOaTEIbHONW CUCTEMBbI (MPY>XKUHHBINA WU
MaTeMaTHYECKUN MasiTHUK).

Habnronenue 3aryxarommx KojieOaHUii.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHUI.

Habmronenue pezonanca.

CB0OOAHBIE IIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HANpPSKEHUS OT BPEMEHH)
JUISI 9JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mnociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTH U KOHACHCATOPA.

Mopeinb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnepoBanue 3aBUCUMOCTH MEPUOJIa MaJbIX KOJEOAHUWM Ipy3a HA HUTU
OT JUIMHBI HUTU U MAaccChl rpys3a.

HccnenoBanue NEPEMEHHOTO TOKa B LENH M3 MOCIEIOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbBIE 60IHbL

Mexanuueckue BOJIHBI, ycloBUsI pacnpocTtpaHenus. [lepuon. CkopocTsb
pacrpocTpaHeHuss W JJIMHA BOJIHBL. [lomepedHble W TPOJOIBHBIE BOJIHBI.
WNurepdepenuus u audpakums MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

OJIEKTPOMArHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHsI DJIEKTPOMAarHWTHBIX
BOJH. B3aumHasa opuentanus BekTopoB E, B, V B 3j1eKTpOMarHuTHON BOJIHE.
CBOMCTBA JIEKTPOMATHUTHBIX BOJIH: OTPa)XEHUE, MIPEIOMIIEHUE, TOJIIPU3ALINS,
mugpakuust, nuareppepeHuus. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJH. l[puMeHEeHNE 2JIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pagnuoCBs3U U TeneBuaAeHU. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4yeckre yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJbTPa3ByKOBasi JUArHOCTHMKA B TEXHUKE W MEAMIMHE, paaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, TesedoH, CBYU-neus.

Jlemoncmpayuu

OGpazoBaHue U pacIpOCTPaHEHUE ONIEPEUYHBIX U MPOJAOIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHMK 3BYKa.

Habnronenue orpaskeHust U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nuntepdepeHnu 1 Audpakiinu MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsSI3W IPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJ0N U
4acTOTOM KOJeOaHH.

HccnenoBanne  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
pesioMJIEHUE, MOspU3alus, AMPpaKuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. I[IpssMOIMHENHOE pacIpOCTpaHEHUE CBETA B
oaHopoaHow cpeae. JIyu cBera. ToueuHblld HCTOYHUK CBETA.



OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHui
B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MpENOMJEHUS CBeTa. AOCOIIOTHBIN
nokasaresib npejaomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB 0enoro csera. LIBerT.

ColOuparomuie U pacceuBawliue JuH3b. ToHkas auH3a. DOKycHOE
pacCTOsIHUE U ONTHYECKas Cujla TOHKOW JMH3BL. [locTpoenue n3oOpaxeHuil B
coOMparolMx MW pacceuBalIIMX JuH3axXx. DopMyna TOHKOW JIMH3BI.
VBenuueHue, JaBaeMoe JTUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenunst cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOAEHUST MAaKCUMyMOB M MUHHMYMOB B HMHTEpP(EpEHLNOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus ceeta. udpaxuuonnas pemérka. YciioBue HaOM0ACHUS
[JIaBHBIX MAKCMMyMOB TIIpM MaJ€HUH MOHOXPOMATHUYECKOIO0 CBE€Ta Ha
TU(PAKLIUOHHYIO PEILIETKY.

[Tonspusanus ceera.

TexHuueckre yCTpoMCTBA M NPAKTUYECKOE MNPUMEHEHHE: OYKH, JyIa,
¢doToamnmnapaT, MPOCKUMOHHBIA amnmnapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJSIPOU.

Jlemoncmpayuu

[IpssiMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPEJTOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojesnb CBETOBO/IA.

NccnenoBanue cBOMCTB M300payKEHUI B JTMH3AX.

Mojienin MUKPOCKOIIA, TEJIECKOIIA.

Habnronenune nntepdepeHnu crera.

Habnronenue audpakiiuu ceera.

Habnronenue aucnepcuu ceera.

[Tomydenune cexTpa ¢ TOMOMIbIO MPU3MBI.

[Tonyyenue cekrpa ¢ NOMOUIbIO AUPPAKIUOHHON PEIETKU.

Habnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul
N3mepenne nokazaTens NpeJoMIICHHS CTEKIA.
NccnenoBanue cBOMCTB N300payKEHUI B JTMH3AX.
Habnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI CIeUAJIBHONM TEOPUH OTHOCUTEIbHOCTH

['panunbl  OPUMEHMMOCTH  KJIIACCMYECKOM  MexaHukd. lloctynaTer
CIIEIMAJIBHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAIlCHUE JITUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3p MacCchl C DHEPrME€d M MMITYJIBCOM PEJSITUBUCTCKOM YaCTHULIBIL.
DHEprus MmoKosl.



Pasznes 7. KBanToBasi ¢pusuka
Tema 1. Inemenmot K6arnmoeoit ONMUKU

®oronbl. Popmyna Ilnanka cBsizu sHepruu (POTOHA C €ro YacTOTOM.
DHeprus ¥ UMIyJbc (HOTOHA.
OtkpoeiTue u uccinenoBanue ¢orodddexra. Onbitet A. I'. Cronerona.

3akonsl GoTtodpdekra. YpaBHenue OifHiireriHa ainsa potodrddekra. «KpacHas
rpanuna» ¢potodddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.
XUMHUYECKOE JICMCTBHE CBETA.

TexHHuecKkre yCTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHHE: (POTORIEMEHT,
(oTomaTuuk, CoaHEeUHas Oarapesi, CBETOANO/,.

Llemoncmpayuu

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
UccnenoBanue 3akoHOB BHELIHETO (poTodPdeKra.
Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa no paccessHuIo o -4acTHIL.
[Imanerapnas mozens aroma. Ilocrynatel bopa. M3nmydenuwe u mornoimeHue
(OTOHOB MpU NEPEXOAE aToMa C OJHOIO YPOBHS 3HEPruu Ha Apyrou. Bumbl
cnekTpoB. CHEKTp ypOBHEH SHEPTHH aTOMa BOAOPO/IA.

BonnoBeie cBoictBa wactull. Bomnbel ge bpoina. KopryckynspHo-
BOJIHOBOM JTyaJIM3M.

CHnoHTaHHOE U BBIHYKACHHOC N3JTYyYCHHUC.

TexHu4yeckre yCTpOHCTBa M IMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue tnHeRYaThIX CIIEKTPOB U3TyUCHUSI.
Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol
Habnronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCHEPUMEHTBI, JTI0Ka3bIBAIOIINE CIOKHOCTh CTPOCHMS siapa. OTKphITHE
pagnoaktuBHOCTH. OmbiTel  Pe3depdopna mno  omnpenesneHHro  cocTaBa
paanoakTUBHOTO wu3nydyeHus. CBoiicTBa anbda-, Oera-, raMMma-u3Iy4deHHs.
BnusgHue pagnoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE POTOHA U HeUTpoHa. HykinoHHass Mmoaens siapa Ieiizenoepra—
NBanenko. 3apsan aapa. MaccoBoe uncio siapa. M30tornst.



Anb(a-pacnian. DIJIEKTPOHHBIM M TMO3UTPOHHBIMN Oera-pacman. ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacIajia.

DHeprus CBs3U HYKJIOHOB B sifjpe. SAnepHbie cuiibl. [ledexT maccsl apa.

SnepHbie peakuuu. [lenenue u cuHTE3 A1€P.

Anepusbiit peaktop. TepmosinepHsbiii cunte3. [IpoGiieMbl U MEepCHEKTUBbI
SIEPHON SHEPrETUKHU. DKOJIOTUUECKNE ACTIEKTHI IAEPHON SHEPTrEeTUKHU.

DnieMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

MeTtobl HAOJIIOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.

@dyH1aMeHTaJIbHble B3aUMOJCHUCTBUA. EQMHCTBO (DM3MUECKON KapTHHBI
MHpa.

TexHuyeckne yCTpOWCTBA W IPAKTUYECKOE MNPHUMEHEHHE: JO3UMETP,
kamepa BusnbcoHa, siepHbIi peakTop, aToMHas 0omoa.

Jlemoncmpayuu
CuéTUrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHULL (110 TOTOBBIM (oTorpadusim).

Pa3zpnes 8. DiieMeHTHI aCTPOHOMUM U AcTPOGU3UKH

Ortanbl pa3BUTHS aCTpOHOMHHM. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bug 3Bé3qHoro Heba. Co3Be3ausi, sipkue 3BE3/bl, MJIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Comuue. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHUA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTHUKHU. J[MarpamMma «CIIEKTpaldbHBIA KJIAcc —
CBETHUMOCTB». 3BE3/bI TJIABHOM MOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUIA 3BE3]] TJIABHOM MOCIIEIOBATEIBHOCTH. BHyTpeHHEE cTpoeHue
3BE31. COBpPEMEHHBIE MPEACTABICHNUS O MPOUCXO0XKACHUN 1 3BoMonuu CoHua
Y 3BE3]1. DTanbl JKU3HU 3BE3.

Mnineunsiit [lyte — Hama [Nanaktuka. [lonoxenue n aBrxkenne ConHua B
['amaktuke. Tunel ramaktuk. Paguoramaktuku v kBa3zapbl. UEpHBIE IBIPHI B
AIpax TATAKTHUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06na. PazGeranue
ranakTtuk. Teopus bonbioro B3peiBa. PenukroBoe nsiryyeHue.

Macmrabnas crpykrypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM IJ1a30M c UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUA JUIsl  ONpPEAENICHHUs] TOJOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11s1 CEBEpHOTo NOJyIIapus U
SIPKUE 3BE3IBL.

Hab6nronenus B Teneckon JlyHsl, minanet, Mueunoro Ilyrtu.

O0o01maromiee NOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMHUM B HSKOHOMHUYECKOW, TEXHOJIOTMYECKOM,
COLIMAIIBHOM M 3THUYECKOM cdepax AesTENbHOCTH YEJIOBEKAa, POJb U MECTO



GU3UKM W aCTPOHOMHHM B COBPEMEHHOW HaydyHOW KapTHUHE MHUpa, POJb
dbuznyeckor Teopuu B POPMUPOBAHUU MPEACTABICHUN O PU3NUECKON KapTUHE
MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOILIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O IPUPOJIE.

MEHCHIJEI[METHLIC CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kilacce ocyiiecTBisieTcs ¢
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHW MaTe€MaTHKH,
OHOJI0THH, XUMHH, Teorpadmuu U TEXHOJIOTUH.

Mesicnpeomemnvie nonsamus, CBI3aHHbIE C N3YYEHHEM METOJ0B HAyYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, runotesa, puanyeckas BeIUYMHA, 3aKOH,
TeopHsl, HaOIIOEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuka: pelieHue CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
byHKUINHU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U X MPOEKIMH HA OCU KOOPAUHAT,
CJIIO)KEHUE BEKTOPOB, IMPOU3BOJIHBIE D3JIEMEHTAPHBIX (DYHKIMI, NpU3HAKU
no00Ms1 TPEYTrOJIbHUKOB, ONpPE/EICHUE IJIOMAIU MIOCKUX (Uuryp u o0ObéMa
TeN.

buonocus: »nexkrpuyeckue SBICHUS B >KMBOM MPUPOJE, KoJjeOaTellbHbIE
JBUKEHUS B KMBOM NPHUPOJAE, ONTHUYECKHE SBIEHUS B KUBOU MpPUPOJE,
NEHCTBUE paJiMalliK HA KUBbIE OPraHU3MBbI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX TE€l, MEXaHU3Mbl OOpa30BaHUA KPUCTAIMYECKON  PEIIETKH,
CIIEKTPAJIbHBIA aHAJIN3.

l'eocpaghus: MarHuTHBIE TONKOCA 3€MJIM, 3aJIE€KU MArHUTHBIX Py,
(doTOChEMKA 36MHOM TOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonoeus: JHWHUM DJIEKTpONEpenay, TEHEpaTop IEPEeMEHHOro TOKa,
AJIEKTPOJBUTATENb, UHIYKIUOHHAs NI€4b, pajap, paaHolNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-neub, MpoeKIIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA,
CoJIHEYHas OaTapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uka» Ha ypOBHE CpeIHEro oOIIero
oOpazoBaHusi  (0a30BbI  ypOBEHb) JIOJDKHO  OOECHEUHUTh  JOCTHUKEHUE
CIIEIYIONMIUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUS y4yeOHOro mpenMera «Du3NKa»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATHCSI CPOPMUPOBAHHOM BHYTPEHHEH TMO3HIMEH JUYHOCTH,
CHUCTEMOM IEHHOCTHBIX OPHEHTAIIMI, MO3UTUBHBIX BHYTPEHHHX YOCKICHHM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUUMCKOTO  OOIIECTBa,
pacliMpeHue >KU3HEHHOIO OIbITA W ONbITa JEITEIbHOCTH B IPOLECCE
pean3ali OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHOW JEITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xIaHCKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKON  TO3MIIMK  OOydarIerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YjieHa POCCUHCKOTO OOIIEeCTRa;

NPUHATHE TPAJAUIIMOHHBIX OOIIEUETOBEYECKHMX TYMAHUCTHYECKUX U
JIEMOKPATUYECKUX 1[IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICITEILHOCTh B HHTEPECAX IPakIaHCKOTO
o0I1ecTBa, y4acTBOBaTh B CAMOYIPABJICHUN B 00pa30BaTEIIbHOM OpraHU3aIlNH;

YMEHHE  B3aWMOJICMCTBOBATH C  COLUUAIBHBIMU  HWHCTUTyTaMH B
COOTBETCTBHH C MX PYHKIMSIMHU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTApHON M BOJIOHTEPCKOM JIESITEILHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHUKEHHUSIM
POCCHICKUX YU€HBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITUYCCKOTO IMTOBEACHUS;

CITIOCOOHOCTh OIICHWBATh CHUTYAIlUIO W NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM UYUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy IYIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS :
ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYasg OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

5) TpyaA0BOI0 BOCIIMTAHMS:
MHTEPEC K pa3inuHbIM cdepam npodhecCuoHaIbHON IeITeTbHOCTH, B TOM
YHUCJI€ CBS3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM



BbIOOp Oyaymield mpodeccuu M peasu30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIC
TUTaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U €amMoOOpa3OBaHUIO B
0071aCTH (PU3HMKHU HA NPOTSKEHUU BCEU KU3HH;

6) 3K0JI0TMYeCKOro BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh HKOJOTUUECKON KYJIbTYPhl, OCO3HAHUE TJI00ATHHOTO
XapaKTepa SKOJOTMYECKUX IPOOIIeM;

IJIAHUPOBAHUE W OCYIIECTBICHHUE JCWCTBUM B OKPYKAKOWIEH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOTO Pa3BUTHUS YETIOBEUECTBA;

paclIMpeHre OmbITa JACSATEIbHOCTH IKOJIOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUU 1O (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PUBHUECKON HAYKH;

OCO3HAHME I[EHHOCTU HAyYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3yueHus: (U3MKU  OCYHIIECTBISATH MPOEKTHYIO M  HCCIIEI0BATEIbCKYIO
NEeATEeNIbHOCTh UHAUBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ILHBIE YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH

Ba3oBble Jiornueckue AeicTBHA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH U AKTYaJIU3UPOBATh  MPoOJeMy,
paccmarpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU ACATEIBHOCTH, 33JaBaTh MAPAMETPBl U KPUTEPUU HX
JIOCTHIKCHMUSI;

BBIABJISATH 3aKOHOMEPHOCTM M MIPOTUBOPEUHS] B PACCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;

pa3pabarbIiBaTh IJIaH PEIICHUSI TPOOIEMBI ¢ YUETOM aHaIU3a UMEIOLIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICITEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IEITEIbHOCTH;

KOOPJAWUHUPOBaTh U BBINOJHATH pabOTy B YCIOBUSIX PEAIbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIeM.

Ba3oBble uccienoBarenbcKme 1eiicCTBUS:

BJIAJETh HAYYHOH TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUSAMU M METOJIAMHU
(u3HYECKON HAYKU;

BJIAJ€Th  HAaBbIKAMM  y4€OHO-MCCIIEIOBATENbCKOM UM NPOEKTHOU
NeATeNIbHOCTY B 00JacT  (U3UKH, CHOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOATENIbHOMY  IOMCKY  METOJIOB  pelIeHus 3a1ady  (PU3NYECKOro
coJiepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B NIO3HAHUS;

BJIAJECTh BHUJAAMH JEATEIBHOCTH IO IOJIYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPHIpPETalny, NpeoOpa3OBAHUI0 W NPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX
CUTYAalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTU (DU3UKH;



BBISIBJISITh NPUYUHHO-CIICJCTBEHHBIE CBS3M WU aKTyaJlIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHMs], HAXOJUTh apryMEHThI JUIsl 0OKa3aTelibCTBa
CBOMX YTBEPK/ICHH, 3a/1aBaTh apaMeTpPbl U KPUTEPUHU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHHs 3aJaud pe3yJIbTaThl,
KPUTUYECKA OLEHMBATH MX JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (PU3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJEH, NIPEJIaraTh OpUruHaIbHbIE MOAXObl U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmeii:

BJIAJIETh HAaBbIKAMHU IOJY4YEHUs MH(pOpMaUUU (PU3NYECKOTO COAEpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYILIECTBIIATh MOUCK, aHAIIU3,
CUCTEMATHU3ALMIO0 U MHTEPHPETALUIO UH(POPMALMU pa3IMYHbIX BUIOB U (HOpM
[IPE/ICTaBIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX MU KOMMYHHKAalIMOHHBIX
TEXHOJOTMUA B  pEUIEHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33J1a4 ¢ COOJ0JIEHHEM TpeOOBaHUN IPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TPABOBBIX U 3TUYECKUX HOPM,
HOPM MH(OPMALIMOHHOW 0€30MacHOCTH;

CO37aBaTh TEKCThl (PM3MUECKOr0 COJAEPKAHMS B Pa3IMUYHBbIX (popmaTax c
y4€TOM Ha3zHayeHuss MHGPOpMalMM U  UEJIEeBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO OPMY MPECTABIECHUS U BU3YAJTU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIIEHHE Ha Ypokax (U3MKM U BO BHEYPOUYHOMU
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arhb
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHAUBUIYAJbHON pabOThI;

BBIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX JCHCTBUN C y4ETOM OOMIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJI0T0 YJI€HA KOJIIEKTHUBA,

OpPUHUMATh LEJIH COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JACHUCTBUSA MO €€ MNOCTHKEHUIO: COCTABIISITH IUIAH JEHUCTBUM,
pacnpenesnsaTh pojad ¢ y4€TOM MHEHUN YYacCTHUKOB, OOCYXJIaTh PE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJAJla M Ka)XXJIOr0 yYaCTHHKA KOMaH[bl B
o0 pe3ysbTatr o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHUBATh HJAEH C MO3UIMU HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEJAEHUE B Pa3IMYHBIX
CUTYALMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.



PerJIHTI/IBHLle YHUBEPCAJIbHLIC yqeﬁﬂme IleﬁCTBHH

Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBIISAITh  [MO3HABATENIbHYIO  JEATEIbHOCTh B
o0nmacti (PU3MKM W AaCTPOHOMHUHU, BBIABISATH MPOOJEMBI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 33]1a4K;

CaMOCTOATENIbHO COCTABJIATH IJIaH PEIICHUS] PACUETHBIX U Ka4eCTBEHHBIX
3a/lay, IUIAH BBINOJHEHUSI MPAKTUYECKOW padoThl € Y4YETOM HMMEIOIINXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacliMpsATh  paMKd ~ y4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEATIOYTECHU;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO 3PYAUIMU B 00JIacTU
(U3KMKK, TMOCTOSHHO TMOBBIIATH CBOM 00pa30BaTENbHBIA U KYJBTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIL, AMOIUOHAJIbLHBIN UHTE/JIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, BHOCUTH KOPPEKTHUBHI B JACATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEIISIM;

BJIAJICTh HAaBBIKAMH II03HABATCIHHOW PEQIICKCHU KaK OCO3HAHUS
COBEPIIIACMBIX JICUCTBUH M MBICIUTEIBHBIX IPOIECCOB, WX PE3YJBTaTOB U
OCHOBAHWIA;

UCIIOJIb30BaTh TPHUEMBI pedJIeKCUH JUIsl OLICHKH CHUTYallud, BBIOOpA
BEPHOTO PEIICHUS;

YMETh OIICHWBAaTh PUCKA M CBOCBPEMEHHO MPUHHUMATHh PEIICHHS 0 HX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTBHI JIPYTUX TPH aHAIHM3E Pe3yJbTaTOB
NEeSTENHHOCTH;

MpPUHUMATH ceOsl, TOHUMAst CBOM HEJOCTATKU M JIOCTOMHCTRBA,;

NPUHUMATh MOTHBBI W apPTyMEHTBHI JIPYTUX TPH aHAIHM3E Pe3yJbTaTOB
NEeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce 1oCcTH)EHUS TUMIHOCTHBIX PE3YIHTATOB OCBOSHUS MTPOTPAMMBI
no ¢Gusuke s YpPOBHS CpPEIHEro oO0miero oOpa3oBaHusi Y OOy4YarolUUxcs

COBEPIIICHCTBYETCS AMOITMOHAIILHBIN WHTEJUICKT, MIPEATOIaTr Ao
c(hOpMUPOBAHHOCTD:
CaMOCO3HaHUS,  BKJIIOYAIOIMIETO  CIHOCOOHOCTH  TMOHUMAaTh  CBOE

SMOIIMOHAJIBHOE COCTOSIHUE, BHJIETh HAINpPaBJICHUS pPa3BUTUS COOCTBEHHOMN
SMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE, CIOCOOHOCTh aJanTUPOBAaThC K
SMOIIMOHAJIBHBIM H3MEHEHUSIM M TMPOSBIATh THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIIOYAKOLIENH CTPEMIIEHUE K JTOCTHKEHUIO LETU
U yCcHexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOMX
BO3MOXKHOCTEH;



SMIIATUHM, BKJIKOYAIOUIEH CIHOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHME€ JPYIMX, YYMTBIBAaThb €ro IMpU OCYLIECTBICHUH OOIICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh  BBICTPAMBATH
OTHOUIEHUS C APYTHUMH JIIOAbMU, 3a00TUTHCS, MPOSIBIATH UHTEPEC U pa3pellaTh
KOH(DJIUKTBHI.

IHNPEJAMETHBIE PE3YJIBTATBI

K xonmy oOyuenusa B 10 kJiacce mpeaMeTHblE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3UKHU B (POPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTHH, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH;

YUHUTHIBATh TPAaHULIBl NPUMEHEHHS H3YYEHHBIX (U3UUYECKUX MOJEIICH:
MaTepHalibHasl TOYKA, MHEPLHAJIbHAs CHCTEMa OTCYETA, aOCOJIOTHO TBEPAOE
TE€J0, UJICAJbHBIN Ta3, MOAEIHU CTPOEHUS ra3oB, >KMJIKOCTEW M TBEPABIX TeEJ,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUun (PU3NUECKUX 3a4a4;

pacro3HaBath (U3MUYECKUE SBJICHUS (MpOLECChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOCHHS
BELIECTBA U  JJIEKTPOJMHAMUKH: PABHOMEPHOE UM  PABHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JBUKEHUE, CBOOOJHOE TAJEHUE Tel, JBI)KEHHE IO
OKPY’KHOCTH, HWHEpLUs, B3aUMOJEWUCTBHE TeJ, JudPy3us, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TeJl, U3BMEHEHUE 00BbEMA Tel MpU
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE PaBHOBECHE, UCIIAPEHUE, KOHJICHCALMS,
IUTABJICHWE, KPUCTAJUIM3alus, KUIIEHHWE, BJIAXXHOCTh BO3/lyXa, IOBBIIICHUE
JABJIEHUS Ta3a IpPH €ro HArpeBaHWM B 3aKPBITOM COCYIE, CBS3b MEXIY
napamMeTpaMM COCTOSIHUSL Ta3a B HM30Ipoleccax, JJIEKTpH3auus Ted,
B3aUMOJIEHCTBUE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIONb3YS (PU3NUYECKUE BEIUUYHHBIL:
KOOpJIMHATa, MyTbh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, cuia,
UMITyJIbC ~ Tela, KHHETHYeCKash  dSHEprus, MOTEHIMalbHas  SHEPIus,
MexaHu4ecKkass padoTa, MEXaHWYecKas MOILIHOCTb; MPU OMHCAHUHU NPaBUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI HCIOIb3YEMBIX BEJIIMYUH, UX OOO3HAUYECHHS U
€IMHMIIbI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIIME TAHHYIO (PU3NYECKYIO BEIUUYHHY
C IpYTHUMH BEJIIMYMHAMU;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBHIE SIBJICHUA,
UCIOJIb3Yysl (PU3MYECKHE BEJIMYMHBL: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHUHETUYECKAs SHEPrus Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpPEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, KOIPOUIIMEHT TOJE3HOTO0 JIEUCTBUS TEIUIOBOTO
JBUTATENs; MpPU ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3UYECKHI CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHUS W E€AUHUIIbL, HAXOAHUTH (HOPMYJIBL,
CBA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMHU BETMUMHAM;

ONKCHIBATh  HM3YYEHHBIE  DJIEKTPHUUYECKHE CBOMICTBA  BELIECTBA U
AJIEKTPUUYECKUE SIBICHUS (TPOLIECChI), HCMOIb3YsSI (PU3UUYECKUE BEITUUNHBI:
ANEKTPUYECKHUH 3aps, SIEKTPUUYECKOE T0JIe, HAIPSHKEHHOCTD OIS, OTEHIMA,
pPa3HOCTh MOTEHLMAJIOB; NPH ONUCAHWU NPABWIBHO TPAKTOBATh (PU3HUECKHUI
CMBICII HCIIOJNB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€IUHULbI; YKa3bIBaTh



(GopMybl, CBS3BIBAIOIIME JAHHYI (PU3UYECKYIO BEIWYMHY C JIPYTUMHU
BEJIMYMHAMU;

aHAIM3UpOBaTh  (DU3MYECKUME TMPOLECChl M SBJICHUA, HCHOJb3Ys
(¢u3ruecKre 3aKOHbl U MPUHIMUIBL: 3aKOH BcemupHoro tsarorenus, I, II u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKON DSHEpruu, 3aKOoH
COXpaHEHUsl UMITYJIbCA, TPUHIUI CYNEPHO3ULIUU CHII, IPUHLIUI PAaBHOIIPaBUs
UHEPLHUAIBHBIX CHCTEM OTCUETA, MOJIEKYJSPHO-KUHETHUYECKYID TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbI€ 3aKOHbBI, CBSI3b CPEIHEW KMHETUYECKON SHEPIHH
TEIJIOBOTO JIBUYKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMIEpaTypoid, NEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUs 3JEKTPUUYECKOro 3apsaa, 3akoH Kysowna,
IIPU 3TOM Pa3JIMyYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €F0 MATEMATHYECKOE
BBIPAKEHUE U yCIIOBUSA (IpaHHULIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHUMUIIBI JIEWCTBHUS MAIlMH, HOpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCJIOBHUS MX O€30MaCHOr0 MCIOJb30BaHUS
B IIOBCEJHEBHOM KU3HU;

BBINIOJIHATDh 3KCHEPUMEHTHI 10 HCCIEAOBAHMIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCHOJB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPU 3TOM
dbopmynupoBath MpodiieMy/3ajjadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEAJIOKEHHOIO0 O0OpYAOBAaHMS, IPOBOJUTH ONBIT U
bopMyIMpPOBATH BHIBOBI,

OCYLIECTBJISATh MPSIMbIE U KOCBEHHBbIE M3MEpPEHUsl (PU3UUYECKUX BEIUYHH,
OpyU STOM BBIOMpPATh ONTHUMAJIbHBIA CIIOCOO W3MEpPEHHsS M HCIOIb30BaTh
M3BECTHBIE METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHI;

UCCJIEIOBAaTh  3aBUCUMOCTH MEXAYy (PU3UYECKHMMH BEJIMYMHAMHU C
MCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(GuKCHpOBaTh PE3yJIbTATHl MOJYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B
BU/JI€ TA0JIUI U TpaUKOB, A€NaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHHUS;

coOJiroaTh mpaBuUiia 0E30MacHOr0 Tpy/la MPU MPOBEJACHUU UCCIICIOBAHUIN
B paMKax y4yeOHOIo 3KCIEPUMEHTA, YUYEOHO-UCCIIEI0BATEIILCKON U MPOEKTHOM
NESATENbHOCTH € KCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOMCTB U
1a00paTOpHOro 00OPyAOBaAHUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MYECKON MOJENbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M MPUHLMUIIBI, HA OCHOBE aHalW3a YCIOBUS
3aJlayd BbIOMpATh (PU3MYECKYIO MOJIENb, BBIACIATh (PU3HUECKUE BEIUYHMHBI U
(bopmybl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUYEThl U OLIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEIUYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPAaUBaTh JOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOUYKY PACCYKJIEHUN C OMOPON HA M3yUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UH(OPMAIIMOHHBIE  TEXHOJOTMHM Il  TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpHpPETallud W  NPEJICTaBIC€HUA y4eOHOM M HAay4YHO-NOMYJIIPHOM
uH(popMalMi, TOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMaLHIO;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOUIET0 MHUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEITHEBHON KU3HU
uist  obecrieueHus Oe30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbS U COONIOAEHUS HOPM
9KOJIOTUYECKOTO OBEACHUS B OKPYIKAIOILEH CpeJIE;



paboTaTh B TPYIIE C BBITOJHCHHEM PAa3JIMYHBIX COIMATBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbBI, PAMOHAILHO PacCHpenessaTh OO0S3aHHOCTH H
IUTAHUPOBATh  JICATEILHOCTh B  HECTAHAAPTHBIX CHUTYalMsX, aJIeKBaTHO
OIICHWBATh BKJIQJ KaXJAOTO W3 YYaCTHUKOB TPYNNbl B  PEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K koniy o0yuenuss B 11 kjacce npeameTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3UKHU B (OPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTUH, B NMPAKTUYECKOU NIEATENBHOCTH JIFOAEH, UETOCTHOCTh U €JUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUHUTHIBATh TPAaHULIBI NPUMEHEHHS] W3YYEHHBIX (U3UUYECKUX MOJEIICH:
TOYEUHBIA JJIEKTPUYECKUM 3aps], JIyd CBETa, TOYEYHBIA HCTOYHUK CBETA,
ga/lepHas MOJEJb aTOMa, HYKJIIOHHAs MOJENb aTOMHOIO sipa IMpU PEIICHUU
du3nyUecKux 3aaay;

pacro3HaBath (U3MUYECKUE SBJICHUS (MPOLECChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB D3JIEKTPOJMHAMHMKM M KBAaHTOBOM (DHU3MKH: 3JIEKTpUYECKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JACHCTBUS TOKA,
B3aUMOJICHCTBUE  MAarHUTOB, JJEKTPOMAarHWTHas  MHAYKLUHS, JIEWCTBHE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM U JBIXKYUIMHCS 3apsf,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSAMOJIMHEHHOE paclpoCTpaHEHHUE
CBETa, OTPAKEHHUE, MPEJOMIIEHHEe, UHTephepeHIus, Tudpakiusl U MOoIIpU3alus
CBeTa, nucnepcus ceeta, poTtoaniekrpuueckuii 3P ekt (hotodddexT), cBeToBOE
JABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aromMa BOJOpPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJMOaAKTUBHOCTb;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTHYECKHE,  AJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3NMYHBIX  Cpel) H
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCIOB3Ys (PU3NYECKHUE BEIUUMHBI:
ANEKTPUYECKUH 3aps/l, Chila TOKA, JIEKTPUUYECKOE HAIPSKEHUE, AIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHLUUAJIOB, 3JIEKTPOABWXKYIIAsA cujia, padoTa
TOKa, WHAYKIMUS MarHuTHOro monsi, cuina Awmmnepa, cuia JlopeHia,
UHIYKTUBHOCTh KATYUIKH, SHEPrUsl SJEKTPUYECKOIO0 M MAarHUTHOIO IOJEH,
NEPHUOJ U YacTOTa KoJIeOAaHUM B KOJIeOATEIIbHOM KOHTYpE, 3apsii U cujia TOKa B
npolecce TapMOHUYECKMX  AJIEKTPOMATHUTHBIX  KosieOaHuid, (OKyCHOE
pPAcCTOSTHUE M ONTUYECKas Cuia JIMH3bI, IPU ONMUCAHUU MPABUIBHO TPAKTOBATH
(U3HYECKUII CMBICT UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS W E€AUHULBL,
yKa3blBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIMYUHY C
JPYTUMU BEIUYUHAMY;

ONKCHIBATh M3YUYEHHBbIE KBAHTOBBIE SIBJIEHUS M IMPOLIECCHI, HCMOJIb3Ys
(u3MYecKre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs W UMIYJbC (OTOHA, MEPUOJ MOJypachaja, dHEpPrus
CBA3M aTOMHBIX SIep, NPHU ONUCAHUU MPaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUs U E€JIMHULBI, YKa3bIBaTb
(GopMyJbl, CBS3BIBAIOIIME JAHHYH (PU3UYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMM, BBIYUCIIATH 3HaUeHUE (PU3MUECKON BEJINYUHBI;

aHAIM3UpOBaTh  (DU3MYECKUME TMPOLECChl M SBJICHUA, HCHOJb3YS
(¢u3nyUecKre 3aKOHbl U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U
NapajuIeIbHOTO COEIMHEHUS NPOBOJHMKOB, 3akoH Jlkoyms—JIeHna, 3akoH
AJIEKTPOMATHUTHON WHAYKIUHU, 3aKOH MNPAMOJIUHEHHOTO pPacHpOCTPAHEHUS



CBETAa, 3aKOHbl OTPAXEHMsI CBETAa, 3aKOHBI MPEJIOMJIEHUS CBETa, YpPaBHEHHUE
OiiHmTenHa Uit otosddexTa, 3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs DJIEKTPUYECKOIO 3apsijia, 3aKOH COXpPaHEHUs
MacCOBOT'0 YMCIIA, MOCTYJIaThl bopa, 3aK0H pajiMOaKTUBHOIO pacnanaa, mpu 3TOM
paznuyaTh  CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YeCcKOe
BBIPAKEHUE U yCIIOBUA (IpaHHULIbI, 001aCTH) IPUMEHUMOCTH;

ONpeNeNsTh HalpaBJI€HUE BEKTOpa HWHAYKUMUW MarHUTHOIO  TOJIs
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHa;

CTPOUTh M OIHUCHIBATh M300pa)K€HUE, CO3/1aBAEMOE IUIOCKHM 3E€PKaJOM,
TOHKOH JINH301;

BBIMOJTHATh JKCIEPUMEHTHI MO HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
IIPOLIECCOB C MCMOJB30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHHI: IMPH 3TOM
dbopmynupoBath MpodiieMy/3ajjadyy W TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEAJIOKEHHOIO0 O0OpYAOBAaHMS, MPOBOJUTH ONBIT U
bopMyIMpPOBATH BHIBOBI,

OCYHIECTBIISITh MPSMBIE M KOCBEHHBIE M3MEPEHHUS (PU3UYECKUX BEIHYMH,
OpyU STOM BBIOMPATh ONTHUMAJIbHBIA CIIOCOO W3MEpPEHHS M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN H3MEPEHHI;

UCCJIeIOBAaTh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBAThH
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B BHUJIE TAOJIULl U
rpaduKoB, AeyIaTh BHIBOABI IO pe3yJbTaTaM UCCIEI0BAHMUS;

coOmro1aTh mpaBuia 0€30MacHOr0 TPyJla IPH MPOBEAECHUU MCCIIEI0OBAHUN
B paMKax y4yeOHOIo 3KCIEPUMEHTA, YUYEOHO-UCCIIEI0BATEIILCKON U MPOEKTHOM
NESATENbHOCTH € WCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOMCTB U
1a00paTOpHOro 00OPYAOBAHUS;

pemiatb pacu€THble 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKON MOJENbIo,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbl M IMPUHLMUIIBI, HA OCHOBE aHaJh3a YCIOBUS
3aJlayd BbIOMpATh (PU3MYECKYIO MOJIENb, BBIACIATh (PU3MUYECKUE BEIUYHMHBI U
(bopmybl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PAcCUEThl U OLEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEIUYHHBI;

pemarhb KaueCTBEHHbIE 3aJ1auu: BBICTPAaUBaTh JOTUYECKU
HEMPOTUBOPEUYMBYIO LIETIOUYKY PACCYKJIEHUN C OMOPON HAa M3y4YEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NPH  pEUIeHWH  Y4yeOHBIX  3aJady  COBPEMEHHbIE
UHPOPMAIIMOHHBIE  TEXHOJOTHMH  JUIsl  TOHWCKA,  CTPYKTYPHpPOBAHUS,
UHTEpHpPETallud W  NPEJICTaBIC€HUA y4eOHOM M Hay4YHO-NOMYJISIPHOM
uHbOpMAIMK, TOJIYYEHHOW W3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJYyYaeMyI0 HH(POpMaLHIO;

OOBSICHATh TPHUHILMUIIBI JCWCTBUS MAIIWH, NPUOOPOB W TEXHHUUECKUX
YCTPOMCTB, pasziuyaTh yCIOBUSA MX O€30MacCHOr0 MCIOJb30BaHUS B
MOBCEHEBHOM JKU3HMU;

NPUBOJUTH TMPUMEPHI BKIaJa POCCHUUCKHX U 3apyOS)KHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHON KU3HU
uist  obecrieueHus Oe30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbs U COONIOAEHUS HOPM
9KOJIOTMYECKOTO OBEACHUS B OKPYKAIOILEH CpEJIE;

paboTaTh B TIpYIIE C BBIIOJIHEHHEM pa3IMYHBIX COLUAIbHBIX pOJEH,
IUIAaHUPOBATh PabOTy TPYMIbl, PAalMOHAIBHO pPacCHpenessiTh OOS3aHHOCTH H



IUTAHUPOBATh  JICATEILHOCTh B  HECTAaHAAPTHBIX CHUTYalMsX, aJIeKBaTHO
OIICHWBATh BKJIQJ KaXJOT0 W3 YYaCTHUKOB TPYNNbl B  PEIICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
HanmenoBanue KoauvecTBo yacoB
Ne DJIeKTpOHHbIe (HM(ppOBbIE)
pa3fieioB U TeM KonTtpoibHble IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NporpamMmsl padoThI padoTbI
Paznen 1. PUBUKA U METOAbI HAYYHOTI'O ITIO3HAHUSA
L1 ®du3nKa ¥ METOJIBI 5 bu6mmoreka [JOK
' HAay4YHOTI'O II03HAHUS https://m.edsoo.ru/7f41b£72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmorexa [JOK
2.1 Kunemarka > https://m.edsoo.ru/7f41b£72
bu6mmoreka [IOK
2.2 Humanka 7 https://m.edsoo.ru/7f41bf72
3aKOHBI Eu 10K
nonMoTeKa
2:3 COXPARCHIA B 6 ! ! https://m.edso0.1u/7f41bf72
MEXaHUKe
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OcHOBEI
MOJICKYJISIPHO-
KHUHETUYECKOM
Teopuu

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




30 OCHOBBI 10 bubmuoreka [JOK
’ TEPMOAUHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuoreka [IOK
' BeniecTBa. PasoBbie https:/m.edsoo.ru/7f41bf72
TIePEXOIbI
Hroro no pazgeny 24

Paznea 4. JIEKTPOJUHAMUKA

bu6mmoreka [IOK

41 DIICKTPOCTATHIA 10 https://m.eds00.1u/7f41bf72
[TocTostHABIM
42 ANEKTPUYECKUIN TOK. 12 bubnuotexa [IOK
' ToKHU B pa3IuUHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB I1O0 68

I[TPOTPAMME




11 KITACC

HaunmeHnoBanue

KoanuyecTBO 4acos

Ne duekTpoHHbIE (LM pPOBbLIE)
. pa3iesioB U TeM Beero KonTpoabHbie IIpakTnyeckue 06PA30BATETBHBIE PECYPCHI
NMporpamMmMbl padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
M .
O ; arHATHOE I10JIE . 1 . Bubnorexa [IOK
: JICKTpOMarHuTHas https://m.edsoo.ru/7f41c97¢
WHIYKUHUS
Hroro no pasgeny 11
Pazpen 2. KOJIEBAHUS U BOJIHBI
M
. €XaHUYECKHE U , 1 Bubsmorexa LIOK
: SJICKTPOMATHUTHBIC https://m.edsoo.ru/7f41¢97¢
KOJIeOaHus
M
’s €XaHUYECKHUE U . 1 Buborexa LIOK
: SJICKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97¢
BOJIHBI
bubnuoreka [JOK
23 Ontrka 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OCHOBBI CITEIHAIBHOM
TEOPUH
OTHOCUTEJIBHOCTH

bubmnoreka [IOK
https://m.edsoo.ru/7f41¢97¢




Wtoro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

41 OneMeHThl KBAaHTOBOM 6 bubmuorexa [[OK
’ ONTUKH https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 Crpocnne atoma 4 https://m.edsoo.ru/7f41¢97¢
bubmuoreka [JOK
4.3 A
TOMHOE ARPO > https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMUU - { bubnuorexa [HOK
' 1 acTpoPU3uKu https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 7
Pa3nea 6. OBOBIIAIOLIEE IOBTOPEHUE
6.1 O6o06maromee 4 bubmnoreka [HOK
' MOBTOPEHHE https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOT'PAMME







IHOYPOYHOE INTAHUPOBAHUME

10 KIIACC
Ne KoauvecTBo yacoB
DJIEeKTPOHHBIE
Hara nudposbie
n | Tema ypoka KonTpoabhbie IIpakTnyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ paGoThI paGoThI
pecypchl
n
®dwuszuka — HayKa 0 IpUpPOJIE. bubnnoreka [JOK
1 Hayunslie MeTObI TO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKPY’KaIoIlIero Mupa 2
Pounb u mecTo dusuku B
¢dbopmupoBaHUU
. . bubnuoreka [JOK
COBPEMEHHOW Hay4HOI
2 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUDA, B 6
MPAKTUYECKON AESITeTbHOCTH -
moaen
MexaHn4yeckoe TBUKEHHE.
OTHOCUTENIBHOCTh but6mmoreka [{OK
3 MEXaHUYECKOTO IBUKEHUS. 1 https://m.edsoo.ru/ff0c350
[Tepemerienue, CKOpOCTb, 8
YCKOpEHHUE
bubnmoreka [JOK
PaBHOMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEITHOE JIBUYKEHUE 0
5 PaBHOyCKOpeHHOE 1 bubmuoreka [JOK
MPSMOJIMHENHOE JABUKEHHUE https://m.edsoo.ru/ff0c372




€

CBo0OOoHOE MaJcHHE. Bubnuoreka [JOK
6 Yckopenue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
TaJICHUS c
KpuBonnHeliHoe 1BUXKEHHE. bu6nmoreka [IOK
7 JIBrKeHne MaTepualbHOU https://m.edsoo.ru/ff0c3ad
TOYKH MO OKPYKHOCTH a
[IpuHUUIT OTHOCUTEILHOCTH
TI'annnes. MuepnuaibHbIe Bubmaorexa LIOK
8 ’ p . https://m.edsoo.ru/ff0c3be
cucteMbl orcueta. [lepBbiii "
3akoH HeroToHa B
Macca Tena. Cuna. [Ipunuun
. bu6mmorexa [{OK
cyrneprno3unuu cui. Bropoit
9 https://m.edsoo.ru/ff0c3be
3akoH HbroToHa mis g
MarepuanbHOU TOUKU -
Tpernii 3axkon HerotoHa mia Bubmaorexa LIOK
10 p https://m.edsoo.ru/ff0c3be
MaTepHUaTbHBIX TOYCK 2
3aKOH BCEMHUPHOTO
Tarorenns. Cuia TSHKeCTH buGnnorexa [IOK
11 ’ ’ https://m.edsoo.ru/ff0c3d0
[TepBast kocmuyeckas 0
CKOPOCTh -
bu6mmorexa [{OK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena g
13 | Cuna tpenus. Koapounuenr bub6nmoreka [IOK

Tpenus. Cuna

https://m.edsoo.ru/ff0c3{76




COITPOTUBJICHHUA IIPU
JABMJKCHUU TCJIa B X KUJIKOCTHU
WJIK ra3e

IToctynarensHOE U
BpalaTeabHOe IBUKCHUE
aOCOJIIOTHO TBEPOTO TENa.

bu6nuoreka [JOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cunbl. [liiedo cumsl. 6
VYcnoBus paBHOBECHS B
TBEPAOIO Tena
NMiynbsc MmaTepualbHON
TOYKHU, CUCTEMBI
bu6nmoreka [JOK
MaTepUalbHBIX TOUYEK.
15 https://m.edsoo.ru/ff0c43d
Wmnynbe cuibl. 3akoH 6
COXpaHEHHUsI UMITYJIbCA. -
PeaxTnBHOE ABIKEHIE
PaboTta u MOUTHOCTB CHIIBI.
Kunerunueckas sneprus bubnmnoreka [JOK
16 | marepuanbHON TOUKHU. https://m.edsoo.ru/ff0c450
Teopema 00 H3MEHEHHUH 2
KMHETUYECKON SHEPIUU
IloTrenuumanbHas SHEPrHUs.
[ToTennuanbHas SHEPTUS
. bu6nmoreka [JOK
ynpyro aeGpopMUpOBaHHON
17 https://m.edsoo.ru/ff0c461
npyxuHbl. [loTeHnanpHas .
SHEPrus Tena BOIU3U -
MMOBEPXHOCTU 3eMITH
18 ITorennuanbpHBIC U bubnuoreka [JOK




HETOTEHIMAJIbHbBIE CUJTBI.
CBs13b paboOTHI
HEMOTEHUUAIbHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeIl. 3aKOH
COXpPAaHEHUSI MEXAHUYECKOM
SHEPTruu

https://m.edso0.1u/ff0c478
c

19

JlaGoparopHnas pabota
«HccnenoBanue CBA3M
paboThI CUIIBI C U3MEHEHUEM
MEXaHHYECKOH SHEPTHUH Telia
Ha MpUMeEpe PacTsHKEHUs
PE3UHOBOTO KI'yTa

20

KonTponbHas padota o
teme «KnHemaTuka.
Junamuka. 3aKOHbI
COXpAHEHUS B MEXAHUKE

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYJIAPHO-KHUHETUYECKON
Teopun. bpoyHOBCKOE
nskenne. Anpdysus

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep IBUKEHUS U
B3aMMOJICUCTBUS YaCTHIL
BemiecTBa. Moaenu
CTPOEHUS Ta30B, )KUIAKOCTEH
U TBEPABIX TEI

23

Macca monexy:.




KommuecTBo BemecTBa.
[TocrossuHass ABoraapo

24

TennoBoe paBHOBeCHE.
Temnepatypa u e€
n3mepenue. [lkana
temnepatyp Llenbcus

25

Wneanbnsiii raz 8 MKT.
OcHoBHoe ypaBHeHHe MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomtoTHas TemMnepaTrypa
KaK Mepa cpeaHen
KHUHETHUYECKOMN SHEpruu
JBUYKEHUS MOJIEKYJI.
YpaBHenue Menzeneena-
Knaneipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akon [lampTona. I'a3oBEIe
3aKOHBI

28

JlaGoparopHnas pabota
«HUccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamMH COCTOSTHUS
Pa3peKECHHOTO ra3a

29

N3onporiieccel B naeaibHOM
rase 1 ux rpagpuieckoe
MpeJICTaBICHNE

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c570
e

30

BnyTtpenHssa sHeprus
TEPMOJAVMHAMUYECKON
CHCTEMBI U CIIOCOOBI €€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c595
2




n3MeHenus. KonnuectBo
TETIOTHI U padoTa.
BuyTpenuss sneprus
OJIHOATOMHOTO HJI€aJIbHOTO

rasa
bu6mmoreka [IOK
31 Buns! Tenunonepenauu https://m.edsoo.ru/ff0c5¢3
6
VY nenpHas TEMIOEMKOCTh
BemiecTBa. KonuuecTBo bu6nmmoreka [IOK
32 | TemnoThl Npu https://m.edsoo.ru/ff0c5c3
TerIonepeiaye. 6
AnunabaTHBIH poriecc
[IepBrlii 3aK0H
TEPMOJIMHAMUKH U €0 bubnnoreka [IOK
33
MIPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
U30mpoleccam
HeobOpatumocTs miporieccoB bubmuoreka [JOK
34 | B npupone. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJUHAMUKHU 0
. bu6mmoreka [IOK
[Ipunuun neiicteus u K11
35 pHHt . a A https://m.edsoo.ru/ff0c600
TEIJIOBOM MallluHBI .
36 | Iluxn Kapno u ero KIIJ|
37 DKOJ0ru4ecKue mpooIeMbl
TEIJIOOHEPTETUKU
38 O6o0maromuii ypok bu6nmoreka [JOK




«MonekynspHas (usmka.
OCHOBBI TEPMOJAMHAMUKID)

https://m.edsoo0.1u/ff0c693
8

KonrpomnbHas padora mo

bubmuoreka [JOK
teMe «MoutekyJisipHas
39 https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOJUHAMHKI -
[TapoobpazoBanue u bu6muoteka [HOK
40 | xonpeHcauus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHIIEHUE 6
AOconroTHas u bu6mmoreka [IOK
41 OTHOCHUTEIbHAs BIaKHOCTH https://m.edsoo.ru/ff0c64d
Bo3ayxa. Hacelennslii map 8
Tépnoe Teno.
Kpucranmnmaeckue u
amMopdHEIE Tea.
42 AHI/Ip3(£T OITHS CBOUCTB bubnmorexa [IOK
p https://m.edsoo.ru/ff0c6510
KpucTtamios. XKuakue
kpuctayibl. CoBpeMeHHbIE
MaTepuabl
IImaBiaenue u
bubmnoreka [IOK
KpUCTaJUTH3aus. Y JenbHas
43 https://m.edso0.ru/ff0c670
TEIUIOTA IUIABICHUS. 2
CyOmumarnus h
but6mmoreka [{JOK
VYpaBHEHUE TEIIIOBOTO
44 https://m.edsoo.ru/ff0c682
Oamanca
0
45 | Dnexktpuzanus Tell. bubmmoreka [JOK




DnekTpudeckuil 3apsan. [[sa
BH/JIA JIEKTPUIECKUX
3apsI0B

https://m.edsoo.ru/ff0c6be
c

[IpoBOAHMKY, TUANEKTPUKH
U TIOJYTIPOBOJHUKHU. 3aKOH

bu6nmoreka [JOK

46 https://m.edsoo.ru/ff0c6bc
COXpaHEHUS AIEKTPUIECKOTO .
3apsizia -
B3aumopeiicTBue 3aps10B. bubnmnorexa [JOK
47 | 3axon Kynona. Toueunsrii https://m.edsoo.ru/ff0c6ee
AIIEKTPUUYECKUI 3apsia 4
Hanpsox€nnocTs
AIEKTPUUECKOTO TOJIS.
48 [IprHUMD cynepno3unuu bubmmorexa [IOK
pHHi ynep EI https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX MOJIEH.
JIvHUM HATIPSYKEHHOCTU
Pa6oTa cun
49 3JIEKTPOCTATUYECKOTO MOJIA. bu6muoteka [IOK
Ilorennman. Pa3noctb https://m.edsoo.ru/ff0c6100
MOTEHI[MAJIOB
[TpoBOAHUKY M TUANEKTPUKH
P P bubmnoreka [IOK
B DJIEKTPOCTATUYECKOM IIO0JIE.
50 https://m.edsoo.ru/ff0c701
JusnexTpuueckas 2
MIPOHUIIAEMOCTh -
. bubnuotexa [JOK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konpnencarop 6
52 DNEeKTPOEMKOCTD MJIOCKOTO bubmmoreka [JOK




KOHJIEHCaTOpa. JHEeprus
3apsKEHHOI0 KOHAEHCATopa

https://m.edsoo.ru/ff0c72¢
0

53

JlaGopatopHas pabota
"Usmepenue
BIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
MPUMEHEHHE
KOHJICHCATOPOB,
KOMUPOBAJIHLHOTO arapara,
CTPYHHOTO IIPUHTEPA.
DnekTpocTaTuueckas
3amuTa. 3a3eMiIeHHe
ANEKTPOTIPHOOPOB

55

DNEeKTPpUYECKUM TOK,
YCIIOBUS €TO
CYLLIECTBOBAHHS.
[TocTostHuBIM TOK. CHita
Toka. Hanpsbxenue.
Comportusinenne. 3akon Oma
JUIA ydacTKa Lenu

56

ITocnenoBarensHoOE,
NapajuleIbHOE, CMEIIAHHOE
COEMHEHHE NTPOBOJHUKOB.
JlaGoparopnas pabota
«M3ydyeHune cMeIanHoro
COEJIUHEHUS PE3UCTOPOBY

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7410




57

Pabora 1 MOIIIHOCTE
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma 15 TOTHOM
(3aMKHYTOI) 3JIEKTPUUECKON
uenu. KopoTkoe 3ambIKaHue.
JlaGoparopnas pabota
«3mepenune D1C
MCTOYHUKA TOKA M €T0
BHYTPEHHETO
COIPOTHBIICHUS

bubnmoreka [JOK
https://m.edsoo.ru/ff0c7ae
0

59

DJEeKTpOHHAas MPOBOJIUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTh
COIIPOTHBIIEHUS] METAJUIOB OT
TEMIEPATYPBHI.
CBepXnpoBOIUMOCTh

60

DNEeKTPUYECKUM TOK B
Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

61

[TonmynpoBOIHMKY, UX
cOOCTBEHHAas U IPUMECHas
npoBoauMocTh. CBoiicTBa p
—n-nepexoa.
[TonmynpoBOAHUKOBBIE
npudOpHI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84a
e

62

DNEKTPUYECKUI TOK B

bubnuoreka [JOK




pacTBopax M pacruiaBax
AIIEKTPOJIUTOB.
DJIEKTPOJIUTHIECKAS
aucconuanys. JJIeKTPoIu3

https://m.edsoo.ru/ff0c82b

a

DNEeKTPUYECKUM TOK B rasax.
CaMocCTOsATENBHBIN U

bu6nuoreka [JOK

63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITEILHBIN pa3ps/l. .
Momnnus. ITnazma }
DnexTpuyeckrue npubopsl U
CTPOMCTBA U UX
64 Z{ aimqecme MPUMEHEHUE bubmmorexa LIOK
p P ' https://m.edsoo.ru/ff0c86fc
IIpaBuina TeXHUKH
0€e30MacHOCTH
. bubnnoreka [IOK
Oo6o06maronuit ypok
65 HHATOMmHH yp https://m.edsoo.ru/ff0c88b
«DNEKTPOIMHAMUKAY .
KonTponbnas pabota no
TeMe «DJIEKTPOCTATHKA. bubmuoreka [JOK
66 | IlocTOsTHHBIN 2NEKTPUUYECKUIA https://m.edsoo.ru/ff0c8a8
TOK. TOKH B pa3inuuHbIX a
cpenax»
PesepBHbIii ypoK. bubmmoreka [JOK
67 | KourponpHas pabota 1o https://m.edsoo.ru/ff0c8c5
Teme "DIeKTpoauHaMuKa" 6
Pe3epBHBIiT ypoK.
P ypv bu6mmoreka [IOK
68 | OO6obmaromuii ypok mo

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KITACC

Ne KonuvecTBo yacoB
DJIEKTPOHHBIE
[ara nudposbie
n | Tema ypoka KoHnTpoJbHbIe IIpakTHyeckue
Bcero HU3yYeHus! o0pa3oBaTe/bHbIE
/ paboThI paGoThI
pecypcebl
n
[TocTOsTHHBIE MATHUTHI U UX
B3aMMO/JICHCTBHUE.
bubmnoreka IIOK
MaruutHoe nose. Bekrop
5 1 https://m.edso0.ru/ff0c977
MarHUTHOM MHIYKIIUH. 2
JIvHUM MarHuTHOM -
WHIYKIUU
MarnuTHoO€ mnoiie
MPOBOJHUKA C TOKOM. OTbIT ! bubnunorexa [JOK
Opcrena. Bzaumonelictre https://m.edsoo.ru/ff0c98fe
MIPOBOJITHUKOB C TOKOM
JlaGopaTtopHnas pabota
«3yyeHne MaraHuTHOTO 1 1 bubmiorexa LIOK
Y https://m.edsoo.ru/ff0c98fe
IOJISI KATYIIKH C TOKOM»
JlelicTBME MAarHUTHOTO TIOJISI
Ha IPOBOJHUK C TOKOM.
Cuna Ammepa.
JlaGopaTtopHnas pabota 1 1 bubmiorexa LIOK
patop p 5 https://m.edsoo.ru/ff0c9acO
«HccnenoBanue nencTBys
MOCTOSIHHOT'O MarHuTa Ha
paMKy € TOKOM




JlelicTBME MAarHUTHOTO TTOJISI
Ha JABUKYIIYIOCS
3apsiKEHHYI0 yacTuily. Cuna
Jlopenma. PaGoTa cuiib
Jlopenua

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DeKTpOMarHuTHas
uHayknus. [lotok BekTopa
MarHuTHOW uHAYKuuu. 3/1C
WMHAYKINUU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykunn Papanest

JlabopaTtopHnast pabota
«HccnenoBanue sIBieHUA
ANEKTPOMATHUTHOMN
WHTYKIAID)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIICHUE
camounaykiuu. 3J1C
CaMOMHIYyKIUU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKU
C TOKOM.
DIIEKTPOMArHUTHOE T0JIe

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

TexHuueckue ycTpoiucTsa u
UX IIPUMECHECHHUE:
IIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,
JJIEKTPOJBUIaTElIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX




YaCTHIl, THAYKIIMOHHAS
1eYb

10

O06o0marmuil ypok
«MarnuTtHoe€ noJe.
DJeKTpOMarHuTHas
HHIOYKOUS»

bubmuoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTtposnbHas padota 1o
TeMe «MarHuTHoe ToJe.
DeKTpOMarHuTHas
WHTY KIS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHHYECKHE
kosiebanus. ['apmonndeckue
KoneOaHus1. Y paBHEHHE
TapMOHUYECKHX KOJICOaHUH.
[IpeBparienue sHeprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«Hccnenosanue
3aBHCHMOCTH ME€pHOJa
MaJbIX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTH U
Macchl rpy3a»

14

KonebaTenbHbIN KOHTYD.
CBoOoOgHBIE
AIIEKTPOMATHUTHBIC
KoJIEOAHHS B HI€aIbHOM
KOJIe0aTEIbHOM KOHTYPE.
AHAJIOTHSI MEXTY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb82
0




MECXaHUYCCKUMHU U
DJI CKTpOMaFHI/ITHBIMI/I
KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHCHI/ISI 3Hepr1/11/1 B
HJIeaIbHOM K0Jie0aTeILHOM
KOHTYypE

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o
3aTyXaroIIUX KOJICOAHMSIX.
BriHyXcHHBIE
MeXaHUYEeCKHe KoyeOaHusl.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHbBIE
Kosie0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb8
6

17

IlepeMeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MoOIHOCTh EPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICUCTBYIOILIEE 3HAYCHUE
CHUJIBI TOKA U HaPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
IIpousBoacCTBO, Nepeada u
norpebiieHue
NEKTPUYECKON SJHEPTUHU

19

YcerpolicTBo u
MIPaKTUYECKOE IPUMEHEHUE

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




ANEKTPUUECKOTO 3BOHKA,
reHepaTopa nepeMeHHOTo
TOKa, JIMHUH
AJIEKTpoIiepeaayd

20

OKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE
anekTposHepruu. Kynerypa
HCITOJTH30BaHUS
AJIIEKTPOIHEPTHH B
IIOBCEIHEBHOM XKU3HU

21

Mexanndeckre BOJHBI,
YCJIOBUS paclpOCTPaHECHUS.
[Tepuon. CxopocTh
pacnpoCTpaHEeHUs U JJIMHA
BOJIHBL. [lonepeunsie n
MPOJIOJIbHBIE BOJIHBI

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

22

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. Beicota
ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

DJIIEKTPOMAarHUTHBIE BOJIHBI,
MX CBOWCTBA U CKOPOCTb.
[ITkana 37MEKTPOMArHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpyHIMIIBI paTUOCBA3U U
TeneBuneHus. Pazsurue
CPEICTB CBS3H.
Pannomnokanus




KonTponbHas pabota

bu6mmoreka [JOK

25
«Konebanus 1 BOIHBI https://m.edsoo.ru/ff0cc6f8
IIpssMonuHeHOE
pacrpocTpaHeHUe CBETa B bubnunorexa [JOK
26 OJIHOPOJIHOM cpeie. https://m.edsoo.ru/ff0cd35
ToueuyHEIN HCTOYHUK CBETA. 0
JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI
7 OTpaXEHUS CBETA. bubnunorexa [JOK
[TocTpoenue n3o00paxeHu https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKaJjie
IIpenomieHnue ceera.
IlonHoe BHyTpeHHEE
28 orpaxenue. IIpenenpHbIN bubmmorexa [IOK
p - Hipea https:/m.edsoo.ru/ff0cd7f6
YIoJI IOJTHOTO BHYTPEHHETO
OTpaKEHUS
JlaGoparopHag pabora
29 «I/I3MF; eHI;Ie HOF;GBaTeJI}I bubmmorexa [IOK
P https://m.edsoo.ru/ff0cd67a
MIPEJIOMJIEHUS CTEKIIa»
JInnsel. [Toctpoenue
30 M300paKeHHH B JIMH3E. bubnuoreka [IOK
DopMyia TOHKOU JIUH3BIL. https://m.edsoo.ru/ff0cddle
VBeanueHne TUH3EI
JlaGopaTtopHnast pabota
31 «Hccnenosanue cBONCTB

M300paKCHHUN B JIMH3aX)




Hucnepcus ceera.
CI10KHBII cocTaB 0€JIoro

32 | cBera. lIer. JTaboparopHas
pabora «Habmronenue
JUCTIEPCUU CBETa»
Nurepdepenuus crera.

33 | Iud Iﬁﬂiﬂ cBeTa bubnuorexa [JOK

p o https://m.edsoo.ru/ff0ced22

Hudpakuronnas peméTka

34 IlonepedyHOCTh CBETOBBIX bubnuoreka LIOK
BOJH. [lonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue NpudOps U

35 | ycrpoiicTBa U YCIOBUS UX
6€3011aCHOTr0 MPUMEHEHUS
['paHu1pl IPUMEHUMOCTH

36 KJIACCUYECKON MEXaHUKH. bu6mmoreka [JOK
[ToctynaTel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amenJieHne BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpaIlleHUE JITTUHbI
OHeprus U UMIYJIbC

18 PENSATUBUCTCKOM YaCTULIBI. bubnmoreka [JOK
CBs13b MaccChl ¢ SHEPTHEN U https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHUsl MOKOS

39 | KontponwsHas pabora bubmuotexa [JOK

«Ontuka. OCHOBBI




CIIEMAJIbHON TEOpUH
OTHOCHUTEIIBHOCTH»

https://m.edso0.1u/ff0cf610

®otonsl. ®opmyia [1nanka.

bu6mmoreka [JOK

40
DHeprus ¥ UMIYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIEIOBAHIE
41 (I)OT(F))B(I)(I)CKTa OHLII[TBI AT bubmmorexa LIOK
' U https://m.edsoo.ru/ff0cffc4
Cronerosa
3akonsl hoTodddexra.
¢ v(l)(b N bu6mmoreka [JOK
YpaBHeHre DWHIIITCHHA [
42 https://m.edsoo.ru/ff0d015
dororddekra. «Kpachas .
rpanuna» Gorosaddexra B
[aBnenue ceera. Onbitsl [1. bubnuoreka [IOK
43 H. JleGeneBa. XuMuueckoe https://m.edsoo.ru/ff0d04a
JIECTBUE CBETA 6
TexHu4eckue ycTpoicTsa u
MIPaKTUYECKOE MTPUMEHEHHUE:
44 | dorodmeMeHT, (HOTOMATUHK,
COJIHEUHas OaTtapes,
CBETOOHO]I
Pemenne 3aa4 1mo teme Bbu6morexa [JOK
45 «DIeMEeHTEI KBAaHTOBOH https://m.edso0.ru/ff0d030
ONTUKI 2
Monens atoma ToMmcoHa.
OmneiTer Pesepdopaa no Bubmiorexa OK
46 pop https://m.edsoo.1u/ff0d09 1

pAaCCESTHUIO O-4ACTHLL.
[InanerapHast Mogenb aTOMa

a




47

IToctynatel bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

Wznyuenue u noriouieHue
($hOTOHOB IpH Mepexoe
aToMa C OJTHOTO YPOBHSA
SHEpPruu Ha npyrou. Buael
CIIEKTPOB

bubnnoreka I1IOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBEIE cBOMICTBa
yactull. Bonnsl ne bpoitns.
KopmyckynsipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE 1
BBIHYJICHHOE H3Ty4YeHHE

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbITHE
pannoakTUBHOCTU. OTIBITHI
Peszepdopna o
OTIpE/IeNIEHUIO COCTaBa
PaZOaKTUBHOTO U3ITyYCHHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, Oera-,
FaMMa-I/I?;J'Iy‘-IeHI/ISI. BJ'II/ISIHI/IC
pa}II/IoaKTI/IBHOCTI/I Ha
JKUBBIC OpFaHI/I?;MI)I

52

OTkpbITHE IPOTOHA U
HelTpoHa. 30TombI.
Annda-pacna.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacrna.
['amma-uznyuenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d116
2




53

DHeprus CBSI3U HYKJIOHOB B
anpe. SnepHbie peakuuu.
SAnepHslil peakTop.
[IpoGnemsbl, MepCreKTHBHI,
9KOJIOTHYECKUE aCTIEKThI
SIEPHOW SHEPTETUKHU

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEHTapHbIE YaCTUIIBI.
OTKpbITHE IO3UTPOHA.
Mertoasl HaOMIOEHUS U
perucTpanuu
AJIEMEHTAPHBIX YACTHII.
Kpyrusiii cron
«DyHIaMEHTAIbHBIE
B3auMozeiicTeus. EquHcTBO
(bU3UYECKON KapTHHBI
MUDPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 3Bé3xH0r0 HEOA.
CosBesnausi, spKue 3BE3/1bl,
IJIAHETHI, UX BUIUMOE
nemxkenne. ComHeuHas
cHcTeEMa

56

Couuite. CoHevunas
aKTUBHOCTE. MICTOUHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3]IbI
TJIaBHOM




MOCJIENOBATEIHLHOCTH.
BnyTtpeHnHee cTpoenue
3B&31. COBpEMEHHbBIE
MIPEICTABJICHHS O
MIPOUCXOXKICHUHU U
sposrorini CoJtHITA U 3BE3]

58

Mnineunsiii [IyTe — Hama
I'amaktuka. Ilonoxenue u
nemxenne CoHia B
lNanaktuke. ["amakTUKy.
YEpHble ABIPHI B s11pax
raJlakKTHK

59

Bcenennas. Pa3beranue
rajnaktuk. Teopus
bonpmioro B3peIBa.
PenukroBoe n3nydeHue.
MeraranakTuka

60

Hepemennsie nmpo6iieMbl
aCTPOHOMHUU

61

Konrponbnas pabora
«JEeMEHThI aCTPOHOMMH U
acTpouzukm»

62

O6o06matromuii ypok. Posb
(GU3MKY U ACTPOHOMHUH B
SKOHOMUUYECKOM,
TEXHOJIOTHYECKOM,
COIIMAILHOM 1 3THYECKOH




chepax nesaTeTbHOCTH
YenoBeKa

63

Ob6o6maromuit ypok. Posb
U MecTO (DU3UKH U
aCTPOHOMHH B
COBPEMEHHON HAyYHOHN
KapTUHE MHpa

64

Ob6o6maromuit ypok. Posb
¢uznueckoil Teopuu B
dbopmupoBaHUU
MPEJCTaBICHUN O
¢du3uueckoil kKapTHHE MHUpa

65

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUPA
B 001IIEM psTY
COBPEMEHHBIX €CTECTBECHHO-
Hay4YHBIX MIPEACTABICHUN O
pUPOJIC

66

PesepBHBIi ypOK.
MarunutHoE€ nozie.
DneKTpOMarHuTHast
WUHAYKIHS

67

PeszepBHblii ypok. OnTHka.
OCHOBBI cieIIUaTBHOM
TEOPUHU OTHOCUTETHFHOCTH

68

Peszepnbiii ypok. KBanToBast
buznka. D1eMeHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178




ACTPOHOMHUU U acTPOPU3UKH

I~

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA
» Gusuka, 11 kinace/ Msikumies I'.41., [lerpoa M.A., Yronbaukos O.C. u
npyrue, OOIIEeCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenuey

®usuka, 10 knacc/ Msaxumes I'.4., [TetpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIEeCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;

AxknonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIbBI JI51 YAUTEJIA

1. ®usuka. bazossiii ypoBeHb. 10 kimacc: meroguueckoe nocooue / M. A.
[Terpora, B. B. Kynpssues. — M. : [lpoda, kopnopanus "Poccuiickuit
y4eOHHUK"

2. ®usuka. ba3osslii yposenb. 11 kinacc: merogudeckoe nocooue / M. A.
[Terpora, B. B. Kynpssues. — M. : [lpoda, kopnopanus "Poccuiickuit

y4eOHHUK"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

https://rosuchebnik.ru/material/fizika-11-klass-bazovyy-uroven-

metodicheskoe-posobie/

https://rosuchebnik.ru/material/fizika-10-klass-bazovyy-uroven-

metodicheskoe-posobie/

but6mmoreka I{OK https://m.edsoo.ru


https://m.edsoo.ru/
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https://rosuchebnik.ru/material/fizika-11-klass-bazovyy-uroven-metodicheskoe-posobie/
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