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MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢usznke 0a30BOro0 ypoBHS Ha YpOBHE CpEIHEro oO0mIIero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHMSI OCHOBHOI
oOpa3zoBarenbHONH Tporpammel, mnpeacraBieHHBIXx B DPI'OC COO, a Takxke ¢ y4€ToMm
¢benepanbHOil pabodeil mporpaMMbl BOCHHMTAHUS W KOHIENIUU NPENOJaBaHUS Y4eOHOIo
npenMeTa «®Pusmka» B 0o0pa3oBaTeNbHBIX  oOpraHm3aiusx Poccuiickoit  Deneparum,
peam3yIONX OCHOBHbIE 00pa30BaTEIbHbBIE IPOTrPAMMBI.

Conepxkanue mnporpaMMbl MO (HU3UKE HANpaBiIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTHHBI Mupa obydaronmmxcs 10—11 xmaccoB nmpu oOyueHuH ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/1€ATEIbHOCTHOrO Noaxoaa. [IporpaMMa 1o pusnuke cOOTBETCTBYET
tpedoBanusM OPI'OC COO k miaHUpyeMBbIM JMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yibTaTaM OOYy4YEHHs, a TAaKXKE YYUTHIBAET HEOOXOAMMOCTh peaM3allMM MEXIPEIMETHBIX
cBsizell (PU3HKM C €CTeCTBEHHO-HaYYHBIMH Yy4eOHBIMH TpeaMmeTamMu. B Hell ompenensiorcs
OCHOBHbBIE IIeJIM U3ydeHHs] (PU3MKM Ha ypOBHE CpelHero oluiero o0pa3oBaHUs, IUIAHUPYEMbIe
pe3yabTaThl OCBOEGHUS Kypca (U3MKM: JIMYHOCTHBIE, MeETalpeiMETHbIe, MNpeAMeTHble (Ha
06a30BOM YpOBHE).

ITporpamma o (pu3uKe BKIOYAET:

e IUIAHUpPYEMBbIE PE3YyJbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIIE
IpeIMeTHbIE Pe3yJIbTaThl [0 rofaM o0y4yeHHUs;
e conepkaHue yueoHoro npeamera «Pusnka» mo rogam o0ydeHusl.

du3rka Kak HayKa 0 HanboJee 00X 3aKOHAX MPUPOABI, BHICTYMAsl B KAY€CTBE Y4€OHOT O
IpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJAJ B CUCTEMY 3HaHHH 00 OKpYXarollleM MHpeE.
[IkoapHBI Kypc (HU3UKHM — CHCTEMOOOpa3yHOIIUK JJIs E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IIPEAMETOB, MOCKOJIbKY (pU3MYECKHE 3aKOHBI JISKAT B OCHOBE IIPOLIECCOB U SIBJICHHUH, H3y4aeMBbIX
XUMHEH, Ouomnoruei, ¢pusznyeckoil reorpadueil u acrpoHomuen. Mcnonb3oBaHue U aKTUBHOE
npUMeHeHne (U3MUecKUX 3HAHUI ONpeAenseT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIIOTUA B cdepe SHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYyYEHHUS HOBBIX
MaTepHaJIOB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. M3yuenue (GU3MKu BHOCUT OCHOBHOH BKJIAJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa 00y4aromuxcs, B OPMHUPOBAHNE YMEHUI
IIPUMEHSATH HAyYHBIA METOJ] ITO3HAHMS TP BBIITOJIHEHUN UMH Y4€OHBIX UCCIIEIOBAHUH.

B ocHoBYy Kypca (pu3uku uist ypoBHSI CpeHEro o0uiero oopa3oBaHus MOJOKEH s UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHITUIIBI €70 MTOCTPOCHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEll KypcC SIBIISIETCS IOTHUECKU 3aBEPIIEHHBIM, OH
COAEPXKUT MaTepuaj U3 BCEX pa3lesioB (U3MKU, BKIIOYAET KaK BONPOCH KIACCUUYECKOH, TaK U
COBPEMEHHOU (PU3HKH.

Hoes cenepanusayuu. B coorBeTcTBUM C HEW MaTepuall Kypca GU3NKH 00BEAUHEH BOKPYT
¢usnueckux Tteopuil. Beaymmm B Kypce sBisiercss (OpPMHpPOBAaHHE IPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILECTBE U MOJIE.

Hoes cymanumapusayuu. E€ peanuszanus npennoiaraeT MCIOIb30BaHHE I'yMaHUTApHOIO
HOTeHLMaNa (GU3MUECKON HayKH, OCMBICICHHUE CBSI3M Pa3BUTUSA (PU3MKH C pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHY€CKUMHU, HPABCTBEHHBIMH U 3KOJIOIMUYECKUMHU ITPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku npemnosaraeT 3HakOMCTBO € IIHPOKUM
KPYroM TEXHHYECKHUX U TEXHOJOIMUECKUX MPUI0KEHUI U3ydEeHHBIX TEOPUI U 3aKOHOB.

Hoesn skonozuszayuu peanu3yercs IOCPEICTBOM BBEACHUS JJIEMEHTOB COAEpXKaHMS,
MOCBALIEHHBIX SKOJIOTHYECKUM IpOo0JIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTHH, a TaKkKe 00CYXJIeHHs MPOoOJIeM palliOHAIBHOT'O IPUPOIONOIb30BAHUS U
9KOJIOTUYECKON 6€30MacHOCTH.

CrepxkHEBbIMH 3JIeMEHTaMH Kypca (PU3MKM Ha YPOBHE CpPEAHEro OOLIero oOpa3oBaHUS
ABIIAIOTCA (u3ndeckre Teopuu (PpopMHpOBaHUE MPEACTaBICHUH O CTPYKType IMOCTPOCHHUS
¢usmueckoil Teopuu, poiaM (GYHIAMEHTAJIBHBIX 3aKOHOB W TPHHLHUIIOB B COBPEMEHHBIX



Ipe/CTaBICHUAX O MPUPOJE, TPAHULIAX MPUMEHUMOCTH TEOPHH, Ul ONHUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-1eSITEIbHOCTHBINM MOJAX0/ B Kypce (PU3MKHU pean3yeTcsl MPex/ie BCero 3a Cuér
OpraHu3alMy 3KCIIEPUMEHTAILHON J1eaTeabHOCTH oOydaromuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCIOJIB30BAaHHE CHCTEMBbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M
nabopaTOpHBIX pabOT, KOTOpbIe B MporpamMme Mo (U3MKEe OOBCIMHEHBI B OOIIMK CIHCOK
YUYCHUYECKHX MPAKTHUECKUX paboT. BblieneHne B yka3aHHOM IepedHe J1aOOpaTOPHBIX padoT,
MPOBOAMMBIX JJIsi KOHTPOJSI M OLEHKH, OCYLIECTBJIAETCS YYacCTHUKaMHU 00pa30BaTelbHOrO
mpolecca UCXos U3 0coOOEHHOCTEH MIaHWPOBaHUS U OCHallleHus: kabuHera ¢usuxu. [Ipu sTom
obecreunBaeTcss OBJaJIeHHe OO0Yy4aloUMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEpEHMS,
UCCIIEIOBAHNS 3aBUCHMOCTEH (M3NYECKMX BEIMYMH W TOCTAHOBKY OIIBITOB IO IPOBEPKE
MIPEJI0AKEHHBIX THIIOTES.

bonbpiioe BHUMaHKE yIEISETCS PELICHUIO pacUETHBIX U KaueCTBEHHBIX 3ajad. [Ipu atom
JUI pacuETHBIX 3a/1a4 MPHOPUTETOM SIBJISIFOTCS 3a/1a4Ml € SBHO 3aJJaHHON (hPU3MUECKON MOJEeNbIo,
MO3BOJIAIOIME NPUMEHSATh H3yYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOro pasjena
Kypca, Tak U MHTErpUpPYs 3HAHUS U3 Pa3sHbIX pa3[esioB. J[1s KauecTBEHHBIX 3a/1a4 IPUOPUTETOM
SBJIIIOTCA 3aJaHusl Ha OOBSICHEHME TMpOTEKaHWs (U3MUECKUX SBJICHUM U IIPOLIECCOB B
OKpy’Kalolllel U3HHU, TpeOyrolue BbIOOpa (PU3MUYECKOM MOJAENM Al CUTyalMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpedoBanusmMu DPIOC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieueHuto0 y4eOHOro mpoiecca 0a30BbIf ypoBeHb Kypca (HM3UKHM Ha YpPOBHE CpEIHEro
ob1iero obpa3zoBaHMs JOIDKEH M3y4aThCsl B YCIOBHMSX IpPEIMETHOro KaOuHeTa (pU3MKM WM B
YCIIOBUSIX MHTETPUPOBAHHOIO0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro LMKia. B xabunere
(GU3MKH JOJHKHO OBITH HEO0X0AUMOE JIAOGOpaTOPHOE 000PYIOBAHUE /ISl BHIOJHEHHS YKa3aHHBIX
B IporpamMme 1o (u3MKe YYEHMUECKHX MPaKTUYECKUX pabdoT M JIEMOHCTPAlLlMOHHOE
o0opyaoBaHueE.

JeMoHcTpanmonHoe o0opynoBaHue (opMupyercs B COOTBETCTBHHM C IPHHIIMIIOM
MUHHMAaJIbHOM J0CTaTOYHOCTH M OOECIeYrBAaET MOCTAaHOBKY IMEPEYHCICHHBIX B MpOrpamme Io
¢u3rKe KIIOUEBBIX JEMOHCTpAIMil Al HMCCIIEIOBAaHUS H3Y4YaeMbIX SIBICHUH W IPOIIECCOB,
SMIOUPUYECKUX U (yHIaMEHTAIbHbBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTropHoe oOopynoBaHUE IS YYEHHUECKUX MPaKTHUEeCKUX paboT dopmupyercs B
BHUJIE TEMaTHYECKUX KOMILJIEKTOB U 00ECIEYMBAECTCSl B PAacy€Te OJHOIO KOMILIEKTAa Ha JBYX
oOyuaronxcsi. TemMaTHueckue KOMIUIEKTHI J1a0OpaToOpHOro OOOPYHOBAaHUS JODKHBI OBITH
IIOCTPOEHBl Ha KOMIUJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX IMPUOOPOB, a TaKxkKe
KOMITBIOTE€PHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX JJaOOpaTOPHA.

OCHOBHBIMHU LIeJIAMU U3y4eHHsI PU3KMKH B 00111eM 00pa30BaHUHU SBIISIIOTCA:

e (opMupoBaHME HHTEpeca M CTpeMJIEHUs OOy4alolIUMXcsi K HaydHOMY H3YyYEHMIO
IIPUPOJIbl, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

e pa3BUTHE MPEJICTAaBICHUH O HaydyHOM MeToJe IO03HaHus U  (HOpMHUPOBaHUE
MCCIIEIOBATEIbCKOIO OTHOLIEHHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopMupoBaHHE HAay4yHOI'0O MHUPOBO33PEHUS KaK pe3ysbTaTa M3Y4E€HUs OCHOB CTPOCHUS
Matepuu u GyHIaMEHTAJIBHBIX 3aKOHOB (DM3HKU;

e (opMupoBaHre yMEHUN OOBSICHATH ABICHUS C UCIOJIb30BaHUEM (U3MUECKUX 3HAHHUH U
Hay4HbIX JI0Ka3aTeIbCTB;

e (opMHpOBaHUE NPEACTaBICHUNH O poJu (DU3MKHU Ui Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JocTiwkeHne 3TUX Iienell obecrednBaeTcs pelleHHeM CIeIyoIUX 3aJad B Ipolecce
M3y4eHUs Kypca (pU3MKU Ha yPOBHE CPEIHETO 00IIero o0pa3oBaHMs:



e mpuoOpeTeHue CUCTeMBbl 3HaHHK 00 OOmHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSIX, BKJIOUAsE MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY
1 DJIEMEHTBI acTPO(PU3UKH;

e (QopmupoBaHHE yMEHUW MNPUMEHITH TEOPETUYECKHUE 3HAHHUS s  OOBSICHEHUS
¢bu3nYecKuX SIBICHUN B MPHUPOJAE U I MPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOMN
KH3HH;

®  OCBOEHHE CIOCOOOB peIlIeHUs Pa3IMYHBIX 3a/]a4 C BHO 3aJjaHHON (PU3NYECKON MOJIENIbIO,
3aja4, TOAPa3yMEBAIOIIMX CAMOCTOSITENbHOE Co3JaHue (DU3NYecKoM MoJeny, aJeKBaTHOH
YCJIOBHUSIM 3a/1a4H;

e T[OHMMaHHE (U3NYECKUX OCHOB M MPUHLUIOB JEHCTBUS TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSIHUS Ha OKPY)KAIOIIYIO CpPENy;

e  OBIIAJICHUE METOJAMHU CAMOCTOSITENIbHOI'O IUTAHUPOBAHHUS M TPOBENCHHS (HU3UUIECKUX
SKCIIEPUMEHTOB, aHalM3a M WHTEPIpeTauud HHPOpMAIMU, ONpeneieHus IOCTOBEPHOCTH
MOJTy4YE€HHOTO pe3yJIbTaTa;

e  Cco3JaHHe YCIOBHMH JJIi pa3BUTHS YMEHHUIl MPOEKTHO-UCCIEN0BATEeNbCKOM, TBOPYECKON
JeSITETbHOCTH.

Ha wusyuenue ¢usuxu (6a30Bblii ypOBEHb) Ha YPOBHE CPEOHEro oOIiero oOpa3oBaHUS
orBoautcs 136 uvacoB: B 10 kimacce — 68 yacoB (2 yaca B Henemo), B 11 kmacce — 68 yacoB (2
yaca B HEJIeJ0).

[Ipenmnaraemslii B mporpaMMe o ¢pu3uKe nepedeHsb 1a00paTOPHBIX U MPAKTHYECKUX padoT
SIBIIIETCS. PEKOMEHJOBAaHHBIM, YUWTENb JeNaeT BHIOOp MpPOBEACHUS JIAOOPATOPHBIX PabOT H
OINBITOB € Y4ETOM UHAMBHUAYAIBHBIX 0COOEHHOCTEN 00yUarOIUXCS.

COJEPKAHUE OBYUYEHUS TIPOTPAMMBI IO ®U3UKE
(FA30BBIii YPOBEHD)
10 KJIACC

Pa3ngen 1. @®u3nka 1 MeTOAbI HAYYHOI'0 NO3HAHMA

®usnka — Hayka o npupone. Haydneie mMeTonbl mO3HaHUs OKpyskarouero mupa. Pomnb
HKCIIEpUMEHTA U TEOPHUHU B TIPOLIECCE MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PU3HKE.

MogenupoBanue (u3NYecKUx ABJIEHUN U mpoueccoB. Hayunsie runore3sl. Ousndeckue
3aKOHBI U TeOpHH. [ paHUIBI IPUMEHUMOCTH PU3UUECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHUS.

Pome u mecto ¢us3uku B (QOpMHUPOBAHWU COBPEMEHHOM HAYYHOH KapTHHBI MHpa, B
MIPAKTUUYECKOM IeATENbHOCTH JIFOEH.

Jlemoncmpayuu

Amnanorosblie 4 HU(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE TATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxkeHHE. OTHOCHUTENBHOCTh MEXaHMYeCcKoro mABukeHus. Cucrema
orcuéra. TpaekTopus.

[lepemenienune, CKOpPOCTb (CpeiHsI CKOPOCTb, MIHOBEHHasi CKOpPOCTb) M YCKOpPEHHUE
MaTepUaJIbHON TOYKH, UX MPOEKLIUU Ha OCH CUCTEMBI KOOpAHHAT. CIIOXKEHHE NEPEMEILECHUN U
CIIOKE€HUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKeHHE. [ paduku 3aBUCHMOCTH
KOOpPJMHAT, CKOPOCTHU, YCKOPEHHUSI, IYTH U NEPEMEIICHHS] MaTePHaIbHOW TOYKHU OT BPEMEHH.

CBoOonHOe azieHne. Y CKOpeHrue CBOOOTHOTO MaIeHUsI.

KpuBonuneitHoe nBukeHue. JIBMKEHUE MATEPUAIBHOM TOYKHA II0 OKPYXKHOCTH C
IIOCTOSIHHOM 110 MOJYJI CKOpPOCTBIO. YTJIOBas CKOpPOCTb, JIMHEWHass ckopocTb. [lepuon wu
yacTora ooparieHus. LleHTpocTpeMuTensHOe yCKOpPEHHE.

TexHuyeckne ycTpoWcCTBa M IPAKTUUECKOE IPUMEHEHME: CIUAOMETDP, JBUXKEHHUE
CHApSA/0B, IIENIHbIE U PEMEHHBIE IIEpEIaUH.



Jlemoncmpayuu

Mopnenb cucTeMbl 0TCYETA, UIUTIOCTPALUS. KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeobpazoBaHre TBUKEHUH C MCIIOJIb30BAHUEM MTPOCTHIX MEXaHMU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne nBrxeHus Tena, OpOIIeHHOT 0 O] YIJI0M K TOPU30HTY U TOPHU30HTAIIBHO.

H3mepenne yckopeHus: CBOOOIHOTO MaIeHusl.

Hamnpasnenue ckopocTu pu JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomsi

N3yueHnne HepaBHOMEPHOTO IBUKEHHUS C €TI0 ONMPEIETIEHNUs] MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOIIEHUS ~ MEXKAY  NYyTAMH, HPONJACHHBIMU  TeJIOM  3a
MOCJIEAOBATEIbHbIE PAaBHBIE IPOMEKYTKM BpPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHHUH C
HAaYaJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

W3y4yenune nBUKEHUS MIapUKa B BA3KOH KUIAKOCTH.

N3ydenne nBmxeHus Tena, OpOIeHHOr 0 TOPH30HTAIBHO.

Tema 2. /[unamuxa

[Tpunuun otHocutensHOCTH ["amunes. IlepBeiit 3akoH HeroToHa. MHEpLiManbHbIE CHCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunnun cyneprnosunuu cui. Bropoilt 3akoH HbroTrona ans
MarepualibHOM ToukH. Tpernil 3akoH HproTOHA /17151 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tsoxectu. [lepBas kocMuuyeckast CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, CKoiibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJbXKeHUs U cuia TpeHus nokos. Koapduuuent tpenns. Cuia compoTUBICHUS
MpU ABUKEHUU TeJa B KUIKOCTH UJIH rase.

[TocTynarenbHOE 1 BpamaTeabHOE IBIKCHHE a0COTIOTHO TBEPIOTO TENa.

MOMEHT CHIIbBI OTHOCUTEIIbHO oOcu BpaiieHus. [liedo cuibl. YciaoBHsS pPaBHOBECUS
TBEPAOTO Tea.

TexHuyeckrue yCTPOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: MOAUIMIHUKH, JBHUKEHUE
HCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLUH.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOIIUX TEJl.

Bropotii 3akoH HproTOHA.

N3mepenue cuil.

CnoxeHue cuil.

3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT AedopManuu.

HesecomocTs. Bec Tena npu yckopeHHOM OABEME U MaJIEHUH.

CpaBHEHUE CUJT TPEHUS MMOKOsI, KAUCHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBeECH .

Yuenuueckuui sxenepumenm, nabopamopmuvie padbomul

W3ydenue nBMXKeHUs OpycKa Mo HAKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B IPYXUHE M PE3UHOBOM
oOpasiie, oT X AehopMaIiiu.

UccnenoBanue ycioBuil paBHOBECUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALlCHUS.

Tema 3. 3aKonwl cOXpanenus ¢ mMexanuke

Nmiynbc MaTepuaabHOM TOYKH (Tena), CHCTEMbI MAaTEPHAIBHBIX TO4YeK. UMIybC CHIIBI 1
M3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE JIBH)KEHHUE.

PaGora cuiiel. MOIIIHOCTD CHIIBL.

Kunernueckass sHeprusi mMaTepuayibHON Touku. TeopemMa 00 M3MEHEHHM KUHETHYECKOM
SHEPrumu.



[TorenumanbHas sHeprusi. [loTeHnmansHas sHeprus ynpyro 1ehopMUpOBaHHON MPY>KUHBI.
[TorennmanbHas sHEprus Tena BOJIM3H MOBEPXHOCTU 3EMIIH.

[TorennmanbHple W HEMOTEHIMAIbHBIE CUJbl. CBs3b PabOThl HEMOTEHIHMAIBHBIX CHJ C
W3MEHEHUEM MEXaHUYECKOW SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIruHu.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrue ycTpoucTBa U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHHUE.

[lepexoa MOTEHIUATBLHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

N3ydyenne aOCOMOTHO HEYNPYroro yjaapa € MOMOMIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3W pabOThI CHJIBI C M3MEHEHHEM MEXaHWYECKOM JHEpruM Teja Ha
IpUMeEpPE pacTsHKEHUSI PE3UHOBOIO KI'yTa.

Pasznen 3. Moaekyasipaasi pu3nka v TepMOJINHAMUKA

Tema 1. Ocnoébt MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE TOJI0KEHUS MOJIEKYJISIPHO-KUHETHUECKOH TEOPUH U UX OMBITHOE 00OCHOBaHUE.
Bbpoynosckoe gaBuxenue. duddysus. Xapaktep IBUKEHUS U B3aUMOJCHCTBUS YaCTHII
BemiecTBa. Mojenu CTpOEHHUs Ta30B, >KUAKOCTEW U TBEPABIX Tel U OOBACHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3THX Mozeneil. Macca u pa3mepsl MoJieKys. KonuyecTBo BeliecTsa.
[Tocrosinnas ABorajpo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remnepatyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETHUECKOW TEOpHH
ujeanbHOro rasza. AOCOMIOTHAs TeMIeparypa Kak Mepa CpelHed KHUHETHUYECKOW SHEpruu
TENJIOBOro JBMXKeHus dvactul rasza. lllkama temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne Menneneesa—Knanelipona. 3akon JlansToHa. M3ompoiecchl B uaealbHOM rase C
MIOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paguueckoe mpeacTaBieHue N30 POIEeCCOB: U30TepMa,
n30xopa, uzobdapa.

TexHuueckne ycTpolcTBa U MPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEI, JOKa3BIBAIOIIAE JHUCKPETHOE CTPOCHHE BemecTBa, ¢ororpaduu  MOJIEKYI
OpPraHMYECKUX COEANHEHUM.

OnbiTel 110 U} dy3un KUAKOCTEH U ra30B.

Mozenb 6pOyHOBCKOTO ABHKEHUS.

Mogpeins onsita IlITepHa.

OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOTO B3aMMO/1EH CTBHUS.

Moneins, HIUIIOCTPUPYIOLIAs IPAPOAY JABIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UA€aIbHOIO Ia3a, N30 POLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

OnpeneneHre Macchl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MEpeHUH o0BEMa
KOMHATBHI, IaBJICHUS U TEMIIepaTypbl BO3/lyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXY TapaMeTpaMu COCTOSTHUS pa3pekEeHHOr o rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckasi cuctemMa. BHyTpeHHSs dHeprus TEPMOAMHAMUYECKOW CHUCTEMBI U
crocoObl €€ n3MmeHenus. KonnuecTBo TEmIoTsl U pabota. BHYTpeHHsIsE SHEpTUsl OJHOATOMHOTO
ujeanbHOro raza. Buasl Temnonepeaaun: TeJIONPOBOAHOCTb, KOHBEKLUS, U3TyUeHUE. Y 1elbHas
TEMI0EMKOCTb BelecTBa. KonnuecTBo TEMIoThI IpU Tenjonepeaaye.



[Tonsatue 06 ammabatHoM mpouecce. IlepBwiii 3akoH TepMoauHaMUKH. [IpumeHeHue
IIEPBOI0 3aKOHA TEPMOAMHAMUKHU K U3oIpolieccaM. I paguueckast uHTepnpeTaius paboThl rasa.

Bropoii 3akoH TepMoauHaMuk. HeoOpaTtuMocCTh MPpOIeccoB B MPUPOJIE.

TemuoBble MammHbl. [IpuHIUMIBL AelicTBUS TENIOBBIX MaluH. [IpeoOpa3oBanus SHEPruu B
TEMJIOBBIX MamrHax. KoadduiueHT nosiesHoro aeicTBus TeroBoi Mamuubl. [{ukn KapHo u
ero K03 QUIMEHT MOJIe3HOr0 NEeHCTBUS. DKOJIOTHUECKUE POOIEMbI TEMI0IHEPT €TUKH.

TexHuyeckne ycTpolcTBAa M NPAKTHUUECKOE NPUMEHEHHE: [BUTATElb BHYTPEHHETO
CropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHEP.

Jlemoncmpayuu

V3meHeHue BHYTpEHHEH SHEpruu Teja MpU COBEPLICHHH pPAabOThI: BBUIET MPOOKU U3
OyTBUIKM TIOJ] JE€HCTBHEM CXKAaTOrO BO3IyXa, HarpeBaHue 3¢Qupa B JATYHHOU TpyOKe MyTEM
TpeHus! (BUIEOAEMOHCTPALIHS).

N3MeHeHne BHYTpEeHHEN SHEPrUuM (TEMIIEpaTyphl) Tea MpH TENJIonepeaaye.

OnsIT o aanabaTHOMY PacUIMPEHUIO BO3/IyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHET' O CrOPaHMUsl, PEaKTHBHOI'O BUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

W3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapooOpa3oBanue u koHueHcauus. Fcnapenne wu  kumeHue. AOCOMIOTHAs W
OTHOCHTEJbHAS BIAXHOCTh BO3AyxXa. HachlmeHHblid map. YaenbpHas TerjaoTa napooOpa3oBaHHUs.
3aBUCUMOCTb TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

TBépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJIIIOB.
Kunkue xpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBieHne m KpucTaimmM3anus. Y aelbHas
TeruioTa niasienus. Cyomumarus.

VYpaBHeHME TEIIOBOro OanaHca.

TexHuueckne yCTpOCTBAa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,

KaJIOpuMETD, TCXHOJOIN1 MOJIy4CHUA COBPEMCHHBIX MaTCpHajoB, B TOM qucic
HaHOMAaTCpHaI0B, © HAHOTCXHOJIOI'MH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX NTAPOB.

Kunenne npu mOHMKEHHOM JIaBJICHUU.

CrniocoObI U3MEpEHUs BIAKHOCTH.

HaGmoienre HarpeBaHusl U TUIABIICHUS] KPUCTAJTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepeHne OTHOCUTENIbHOM BIIaXKHOCTH BO3/1yXa.

Pa3nen 4. DnekTpoguHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tell. OJEKTpUYecKUd 3apsaa. J(Ba Bua DIEKTPUYECKHUX 3apsiioB.
[IpoBOIHUKY, IUAIIEKTPUKH U ITOTYIIPOBOJIHHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUYECKOrO 3apsiia.

B3aumoneiicteue 3apsymoB. 3akoH Kymnona. TodeuHbld  AJEKTpUYECKUN  3apsl.
Onextpuueckoe none. Hanpsok€HHOCTh siekTpudyeckoro mnoiad. [IpuHnun cyneprno3unuu
3IEKTPUYECKUX TToJIeH. JINHUKM HAPSIKEHHOCTH 3JIEKTPUUECKOT O MOJISL.

PaGora cun osnektpocratmueckoro mons. IloreHmuman. Pa3HOCTh  MOTEHIMANOB.
[IpoBOIHUKY M TUAIEKTPUKH B 3JIEKTPOCTATUYECKOM I10J1€. J[nanexkTprudeckas IpOHUIaeMOCTb.

OnekTpoéMKocTh. KoOHIEeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATopa. DHEprus
3apsKEHHOTO KOHJIEHcaTopa.

TexHuueckre yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATHYECKAS 3aIUTa, 3a3e€MJICHHE AJIEKTPOIPUOOPOB, KOHIAEHCATOP, KOMHUPOBAIBHBIN
amnmapar, CTpyWHBbINA IPUHTED.

Jlemoncmpayuu



YCTpOolCTBO U MPUHIIMIT JICWCTBUS 3JIEKTPOMETPA.

B3anMoneilicTBue Ha3JIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE OJIE 3aPSKEHHBIX TEJL.

IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTuyeckas 3aluTa.

JM3eKTpUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IJIOCKOTO KOHAEHcaTopa OT IUJIOMIAAM IUJIACTHH,
pacCTOSIHUS MEXAY HUMH U AUAJIEKTPUUECKON ITPOHUIIAEMOCTH.

OHeprus 3apsHLKeHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenne 21eKTpOEMKOCTH KOHAEH CATOpa.

Tema 2. Ilocmoannstii 21ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKUN TOK. Y CIOBHS CYIIECTBOBAHHUS JIEKTPUUECKOrO TOKA. VICTOYHUKH TOKA.
Cuna toka. [locTOSTHHBIN TOK.

Hanpsoxenue. 3akon OMa 17151 yyacTKa LIeTH.

DneKTpruiecKoe CONPOTHUBJICHUE. VY nensHOE CONPOTUBJIEHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELNIAHHOE COEIMHEHHUE IIPOBOAHUKOB.

Pa6ora asekrpuueckoro Toka. 3akoH Jlxxoyns—Jlenna. MoLHOCTh 3JIEKTPUYECKOTI0 TOKA.

DIIEKTPOABUKYIAsl CHJIa U BHYTPEHHEE CONPOTUBIICHUE NCTOYHMKA TOKA. 3aKoH OMa miis
NOJHOM (3aMKHYTOM) 3NeKTpuueckoil nenu. KopoTkoe 3aMbIkaHHeE.

DneKTpOoHHAasi HPOBOAMMOCTb TBEPBIX METAJIJIOB. 3aBUCUMOCTh CONPOTUBJICHUS METAJIIOB
oT TeMiiepatypbl. CBEpXIPOBOJUMOCTb.

DJIeKTpUYECKN TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAass M MNpUMeECHas MPOBOAUMOCTb IOJYNPOBOJHUKOB.
CaoiictBa p—n-nepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKUd TOK B pacTBOpax M paciiiaBax 3JIEKTPOJUTOB. DIEKTPOJUTHUECKAS
JIMCCOIUAIIMS. DIIEKTPOIIU3.

DIEKTPUYECKUN TOK B ra3zax. CaMOCTOSITEIbHBIN U HECAMOCTOATENBbHBIN pa3psia. MoaHus.
[Ina3zma.

TexHuueckne yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJIbTMETD,
peocTaT, HCTOYHUKM TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npudOpbl, TEPMOMETP CONPOTUBICHUS, BAKYYMHBIH MO, TEPMHCTOPHI M (HOTOPE3UCTOPEI,
MOJYIIPOBOJHUKOBBIN ANO/, FaJbBaHUKA.

Llemoncmpayuu

W3mepeHne cuiibl TOKA U HAIIPSKEHUS.

3aBUCHMOCTh CONPOTUBIIEHUS LWIMHJIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IJIOIIATA
HONEPEYHOr0 CEUEHMs U MaTepuala.

CMenIaHHOe CoeIMHEHNE TPOBOIHUKOB.

IIpsimoe m3MepeHHe IIeKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblKaHHME TraJbBaHUYECKOTO
JJIEMEHTA U OLEHKA BHYTPEHHEr O COIIPOTUBIICHNUS.

3aBUCHMOCTh CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3EKTPOJIUTOB.

HckpoBoil pa3psig 1 IpOBOJAUMOCTh BO3AyXa.

OHOCTOPOHHSIS IPOBOAMMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydyeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne  dIE€KTpOABMKYILNEW CHJIBI HCTOYHHKA TOKA M €r0  BHYTPEHHETO
COIIPOTHBIICHUS.

HaGroneHue syiekTponmsa.

Me:xnpeamMeTHbIe CBA3U



Wzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 Kkiacce OCYyIIECTBISIETCS C y4ETOM
COZEPXKATENbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MAaTeMaTHKH, OWOJIOTHH, XUMUU,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnvie nonsamus, CBSI3aHHbIE C M3YYEHHEM METOAOB HAyYHOI'O ITO3HAHMUS:
SBJICHWE, HAy4YHbIH (akT, TUmore3a, (u3nyeckas BEIWYWHA, 3aKOH, TCOpHs, HaOIIOJCHUE,
9KCIIEPUMEHT, MOJIeJIPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHe CHCTeMbl YpaBHEHHUW, IMHEHHas QyHKuus, mapabdona,
rurnepOosia, ux rpaduKu U CBONCTBA, TPUTOHOMETpHUECKIE (DYHKIIMH: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOCKIMU Ha OCH
KOOp/MHAT, CII0)KEHHE BEKTOPOB.

Buonozus: MexaHu4eckoe JIBIKEHUE B KHUBOH mpupoae, Audy3us, 0CMOC, TEII000MEH
YKUBBIX OPTaHU3MOB (BHJIbI TEIJIONEPENAUun, TEMIOBOE PAaBHOBECHE), AIEKTPHUUECKUE SIBIICHUS B
YKUBOW MPUPOJIE.

Xumus: MUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIJIOBbIE CBOICTBA TBEPABIX TEJ, JKUIKOCTEH U Ta3oB, 3JIEKTPUYECKHE
CBOMCTBA METAJUIOB, HIEKTPOIUTUUECKAs AUCCOUALMS, TAJIbBAHUKA.

T'eoepaghus: BnaxHOCTb BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHKEe ABUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHHUKE, TOAIMIMITHUKN, WCIOJIb30BAHNE 3aKOHA COXPAHEHHS HMITYJbCa B TEXHUKE (pakera,
BOIOMET W Jpyrue), J[ABUTaTelb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOUJIbHUK, KOHIULIUOHEDP, TEXHOJIOTUU MOITY4EHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YMCIIE
HAaHOMAaTepuajJoB, W  HAHOTEXHOJIOTMM,  JJIEKTpOCTaTHYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPHOOPOB, KCEPOKC, CTPYHHBIM TPUHTEP, DJIEKTpOHATPEBATEJbHBIE MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIC PUOOPHI, FaJIbBAHHKA.

11 KJIACC
Pa3nen 4. DinekTrpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

ITocrossHHbIE MarHuThl. B3anMMOAEHCTBHE NOCTOSIHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
BekTop MarHuTHON MHAYKUMU. [IpuHINI cynepno3suuuyu MarHUTHBIX 1MoJied. JINHMY MarHUTHON
uHayKuu. KapTuHa TMHWI MarHUTHON WHIYKITUH TI0JIS1 TOCTOSTHHBIX MAarHUTOB.

MarauTHoe Tojie MPOBOJHUKA C TOKOM. KapTWHa JIWMHWN MHIYKIUM MATHUTHOTO ITOJIS
JUIMHHOT'O TMPSMOTr0 IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzaumosnelictBue NpoBOJHUKOB € TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ wmonaynab M HampaBieHue. J[IBH)KeHHE 3apsHyKEHHOM YacTULbl B
OJTHOPOJHOM MarHuTHOM none. Pabota cumnsl Jlopenia.

SIBneHne SIeKTpOMarHUTHOW HMHIAyKUWU. IloTOK BekTopa MarHUTHONM HWHAYKIMH.
DNEKTPOABUKYIIAs CUIa UHIYKIIMH. 3aKOH JIEKTPOMAarHuTHON nHAyKuu Dapases.

BuxpeBoe »iiekTpuueckoe mose. DICKTPOJABIIKYIIAs CHJIA MHAYKIUH B IPOBOIHUKE,
JBIKYIIEMCSI TOCTYNATEIBHO B OTHOPOAHOM MAarHUTHOM IOJIE.

[TpaBuino Jlenua.

NHayKTUBHOCTD. SIBlIEHHE CAaMOMHIYKUINU. DIEKTPOABIKYILAS CUJIa CAMOUHAYKIIMH.

DHeprust MAarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckne yCTpPOWCTBA W TNPAKTUYECKOE TMPUMEHEHHE: IIOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YACTHUIl, WHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHUE 3JIEKTPOHHOT0 My4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TTOJISL.

B3auMoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.



Cuiia Amnepa.

[enctBre cuisl JIopeHIla Ha HOHBI AJIEKTPOJINTA.

SIBneHuE 3JIEKTPOMarHUTHOW MHYKLIAH.

IIpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOJABMIKYILEH CUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHHUSI MarHUTHOI'O
IIOTOKA.

SIBieHrEe CaMOUHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHrne MarHuTHOTO MOJIs KATYLIKH ¢ TOKOM.

HccenenoBanue qeiCTBUS MOCTOSHHOTO MarHUTa Ha paMKY C TOKOM.

HccenenoBanue ABICHUS 3JIEKTPOMAarHUTHOW MHTYKIIHH.

Pa3nen S. Kosiebanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KONeOaHUA

KonebatenpHast cucrema. CBoOojHbIe MexaHHYeckue Kosebanus. [‘apmoHudeckue
xoneOanus. Ilepuoxn, wacrora, ammuuTyaa u ¢asa koieGaHuid. IIpy>XHHHBIH MasTHUK.
MaremaTtuyeckuii MasTHUK. YpaBHEHHE rapMOHHYecKuX Kosiebanuil. IlpeBpalenue sHepruu
IIpU FapMOHUYECKUX KOJIEOaHUSIX.

Konebatenpubiii koHTyp. CBOOOIHBIE JIIEKTPOMArHUTHBIE KOJIEOAHUS B UIACAIHHOM
KOJe0aTeJIbHOM KOHType. AHAJOTUs MEXJIy MEXaHHYEeCKUMH M 3JIEKTPOMArHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPrUU B MJI€ATBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aryxarooliux KojeOaHUsAX. BoIHYXIeHHbIe MEXaHUYECKHUE KoJeOaHus.
Pe3onanc. BriHyK1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMUSL.

Ilepemennsplii Tok. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIIMTYHOE U JeCTBYIOIEE 3HAUEHHUE CUJIbl TOKA U HAIIPSDKEHUS.

Tpanchopmartop. IIpom3BoacTBo, mepemada M MOTpeOIEHHE SIEKTPUYECKON SHEPruu.
OKOJNOrMYeCcKne pHUCKU IMpU TPOM3BOACTBE d3JeKTpodHepruu. KynbTypa ucnonab3oBaHuUs
AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HM.

TexHnueckne yCTpoOWCTBA M INPAKTUYECKOE IPUMEHEHHUE: DJJIEKTPUYECKUH 3BOHOK,
reHepaTop NMEePEMEHHOI0 TOKA, JIMHUM dJIEKTpoliepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KoJieOaTeIbHONW cUCTEMBI (MIPYKUHHBIA WJIM MaTeMaTU4EeCKUM
MasITHUK).

HaGronenue 3aTyXarmmmx KojaeOaHui.

HccnenoBanue CBONMCTB BBIHYXICHHBIX KOJICOAHUH.

HaGmonenue pe3oHaHca.

CB0OOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUSL.

OcouinorpaMMbl — (3aBUCMMOCTH  CHJIBI TOKAa M HANpsKEHUS OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJeOaHUH.

Pe3zonaHc npu nociaenoBaTENbHOM COECOUHEHHH PE3UCTOpa, KaTYUIKM UHAYKTUBHOCTH U
KOHJIEHCcaTopa.

Mogenb TMHUY 3JIEKTPONEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPHUO/Ia MaJIbIX KOJIeOaHUI I'py3a HA HUTU OT JUIMHBI HUTU U
Macchl rpysa.

HccrnenoBaHne NEPEMEHHOTO0 TOKa B ILENUM M3 IOCIENOBATENbHO COECIUHEHHBIX
KOH/IEHCATOpa, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60IHbL



MexaHnueckue BOJIHBI, yClIoBUs pacripocTpaHenus. [lepuon. CkopocTs pacnpocTpaHeHUs
u jumHa BosHBL. [lomepedHsie W TpoAoJbHBIE BOJHBL HHTepdepenius u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMmkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIOBUSI M3JIYYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHtanus BekTopoB E, B, V B snexrpomaruutHOil BonHe. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpakKeHHE, IpeIOMIIeHHe, Moysapu3anus, audpaknus, uHTephepenuus. CKopocTb
3JEKTPOMArHUTHBIX BOJIH.

[[lxana 37€KTPOMArHUTHBIX BOJH. [IpuMeHeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE H
OBITY.

[IpuHIMIBI paguOCBsI3H U TeleBUAEHU. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpesibl.

TexHuyeckre ycTporcTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE WHCTPYMEHTBHI,
yJIbTPa3BYKOBasi AMArHOCTMKA B TEXHUKE W MEIUILMHE, pajap, paiuoNpUEMHHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHE MOMEPEUYHBIX U MPOJOJIBLHBIX BOJH.

KoneOmomieecs Teno Kak HCTOYHUK 3BYKa.

Hab6uroenue oTpakeHus ¥ MPeIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenne narepepeHuu u qudpakiiuu MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenne cBsS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHa C aMIUTUTYIOW M YacTOTOH
KoJIeOaHUiA.

HccnenoBanue  CBOMCTB — JJIEKTPOMArHUTHBIX  BOJH:  OTPaXXEHHE, IPEIIOMIICHHE,
noJsipusanus, fudpaxuus, tHTephepeHus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMomuHeEtHOE pacIpOCTpaHEHHUE CBETA B OJHOPOIHON Cpere.
JIyu cBeta. ToueuyHbIN UCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHBI OTpakeHUs cBera. llocTpoeHue M300pak€HUN B IIJIOCKOM
3epKalie.

[Ipenomnennie cBera. 3akoHBI TpeJIOMJICHHs cBeTa. AOCONIOTHBIM  IOKazaTelb
npesnomienus. llonmHoe BHyTpeHHee oTpakeHHe. IIpenenbHbI yroa MOJHONO BHYTPEHHETO
OTPaKECHUS.

Hucnepcus ceeta. CioxHbli coctaB Oenoro cBera. L{Ber.

CoOuparonnme u pacceunBamomue UH3bL. ToHkas mnuH3a. DOKYCHOE pacCTOSHHE U
OITHYECKas cuiia TOHKOM NUH3bL. [locTpoenne n3o0paxeHunii B cCOOMPaIOMINX U PAaCCEUBAIOLINX
smH3ax. ®opMyiia TOHKOW JUH3BI. YBEIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH F€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WnaTtepdepenmuss cBeta. KorepeHTHbIe HWCTOYHUKU. Y CIOBUS
HaOJIIOJCHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHONW KapTUHE OT JABYX CHH(A3HBIX
KOT'€PEHTHBIX UCTOYHUKOB.

Hubpakuuss cBera. [udpakiuonHas pemérka. YclIoBue HaOMIOACHHS TJABHBIX
MaKCUMYyMOB TIPH MaJeHHH MOHOXPOMAaTHYECKOI'0 CBETa Ha MU(PAKIIMOHHYIO PEHIETKY.

ITonsipuzanus ceera.

TexHuueckue ycTpoicTBa M NPAaKTUYECKOE IPUMEHEHUE: OuYKM, Jyna, (oTroammapar,
MPOCKIIMOHHBIA ~ amnmapar, MHUKPOCKOI, TEJNeCKOMN, BOJOKOHHAs ONTHKA, Iu(pakirmoHHAS
pelméTka, moJIsIpou..

Jlemoncmpayuu

[IpsimonuHelHOe paclpoCTpaHEHHe, OTpak€HHUE W TMpesiomyieHHe cBera. OnTudeckue
puOOpEI.

ITonmHOE BHyTpeHHEE OTpakeHne. MoJienb CBETOBO/A.



HccnenoBanue cBOCTB M300pakeHUH B JTMH3AX.

Monen MUKpPOCKONa, TEJIECKOIA.

HaGmronenne narepdepeninu cBera.

Ha6mronenne nudpakiuu ceera.

HaGnronenue nucriepcuu cBera.

[TonydyeHue criekTpa ¢ MOMOUIBIO IPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUGPAKITUOHH ON PEIIETKHY.

Habmonenue nonsgpusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3mepenne mokasartesi MpeloMIIeHHs CTeKJIa.

HccnenoBanue cBOMCTB N300pakeHUH B JINH3AX.

HabGmonenne nucnepcuu cBeta.

Pa3nen 6. OcHOBBI cClIeIHATIBHON TEOPHH OTHOCUTEJIBHOCTH

['paHuIIBI TPUMEHUMOCTH KJIACCHYECKOM MeXaHWKHU. [loCTynaThl CrienualbHON TEOopHH
OTHOCUTEIBHOCTUA: HWHBAapPUAHTHOCTb MOAYJS CKOPOCTHM CBE€Ta B BaKyyMe, IPUHLHII
OTHOCUTEIBHOCTU DUHIITENWHA.

OTHOCHTENBHOCTh OTHOBPEMEHHOCTH. 3aMe/lJIeHNE BPEMEHU M COKPAILICHUE ITUHBI.

DHEprusi © UMIYJIbC PEISITUBUCTCKONU YaCTHUIIBI.

CBs13b Macchl € YJHEPruel U UMITYJIbCOM PESITUBUCTCKON YaCTULIBI. DHEPrUs ITOKOSI.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Inemenmuvl K6aHmM 0G0 ONMUKU

®otonbl. Popmyna [lnanka cBsizu 3HEpruu HOTOHA C €ro YaCTOTOH. DHEPrus U HUMITYJIbC
¢doToHa.

Otkpeitue u wuccienoBanue (oroddpdexkra. Onwvitelt A. . CroneroBa. 3aKOHBI
¢dororddexra. YpaBuenue DitHireiina s pororddekra. «KpacHas rpanuna» porosddexra.

Jasnenne cera. Onbithl I1. H. JIebenena.

XHUMHUYECKOE IEWCTBUE CBETA.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE MPHUMEHEHHEe: (POTOdIEMEHT, (HOTOAATUHK,
COJTHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(hPeKT Ha yCTaHOBKE C IIMHKOBOW TJIACTUHOM.

HccnenoBanue 3aK0HOB BHEIIHEro (poToaddexra.

Ceeronuof.

ConneuHas GaTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -yactuul. Ilnaneraphas
mozenb aroma. [loctynatel bopa. M3nydyenue u noriomienre (pOTOHOB MpHU Hepexojie aToMa ¢
OJJTHOI'O0 YpOBHSI SHepruu Ha Jpyrod. Buabl cnektpoB. CHexkTp ypoBHEH »Hepruu artoma
BOZOpOJA.

BousHoBbIe cBOlicTBA yactull. Bonusl ne bpoiiia. KoprnyckynsipHO-BOJTHOBOW Tyaan3M.

CroHTaHHOE U BBIHYX/EHHOE U3JIyYEHHE.

TexHuueckue yCTpoWCTBA M TNPAKTUUECKOE IPUMEHEHME: CIEKTPAaJIbHBIA aHAJU3
(cmekTpockoI), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopna.

Omnpezenenye 1JIMHBI BOJIHBI J1a3epa.

HaGmoienre MuHeaThiX CIEKTPOB U3y CHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGnronenne nmuHeyaToro cnekrpa.

Tema 3. Amomnuoe a0po



OKCIIEpUMEHTBI,  JIOKAa3bIBAIOIIME  CIOKHOCTh CTpOEHUsl  sapa. OTtkpeiTHE
panuoaktTuBHOCTU. OnbIThl Pesepdopra mno onpeneneHuio coctaBa pajinoak TABHOI'O U3JIy4EHHUS.
CoiicTBa anba-, 6era-, raMmma-u3iydyeHus. BiausiHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OtkpbiTHE npoToHa U HeWtpoHa. Hykionnas mopens sapa ['eiizenOepra—lBaneHko.
3apsa sapa. MaccoBoe uncio siapa. M3oTombl.

Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBINA OeTa-pacnaa. ['amma-uznydeHue. 3aKoH
pPaaroaKTUBHOIO pacraja.

OHeprus CBSA3U HYKJIOHOB B sifipe. SaepHble cuibl. JledekT macchl sipa.

SAnepHbie peakuuu. JleneHue u CUHTE3 sAa€p.

Snepubiit peaktop. Tepmosaepubiii cuHte3. [IpoOremMbl U TEpPCHEKTUBBI  SIEPHOM
SHEPreTUKHU. DKOJIOTHYECKUE ACTIEKTHI SIAEPHON SHEPreTHKH.

OnemeHTapHble YacTUIbl. OTKpPBITHE O3UTPOHA.

MeTozs! HAOIIOAEHHS U PETUCTPALIMU JIEMEHTAPHBIX YACTHULL.

®dynnaMeHTanbHbIEe B3auMOoiecTBUA. ENMHCTBO Qu3nueckoi KapTHHBI MU pA.

TexHHueckre yCTpoiCTBa M NPAKTUUYECKOE NMPUMEHEHHUE: TO03UMETp, Kamepa BuibcoHa,
SJIEPHBIA peaKkTop, aTOMHass OomoOa.

Jlemoncmpayuu

CYETYnK MOHU3UPYIOLMX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue TpekoB 4acTuil (TI0 TOTOBBIM (poTorpadusam).

Paznen 8. Di1eMeHTHI aCTPOHOMHUHM M ACTPOPU3UKH

Ortanbl  pa3BuTUA acTpoHoMmuM. [IpukinagHoe W MUPOBO33PEHUYECKOE 3HAUYECHHE
aCTPOHOMMH.

Bun 3Bé3nH0r0 He6a. Co3Be3aus, sipkue 3BE3/bl, IUNIAHETHI, UX BUJUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. CosiHeuHasi akTUBHOCThb. Mcrounwk sHeprun ConHIa W 3BE31. 3BE3NBI, UX
OCHOBHBIE€ XapaKTepUCTUKH. Jluarpamma «CHEKTpaJIbHbI KJIacC — CBETUMOCTB». 3BE3JIbI
[JIaBHOW TMOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JJisi 3BE3]] TJIaBHOM
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE NPEACTABIECHUS O
MIPOUCXOKIEHNUH 1 HBOMonMU CotHIA U 3BE3/1. DTalbl )KU3HU 3BE3L.

Mueunsiii [lyTe — Hamia ["anaktuka. [lonoxxenue u neuxenue Connina B ['anaktuke. Tunsl
rajgakTuk. Paguoranaktuku u kBazapsl. YEpHBIE IBIPHI B SipaX radakTHK.

Bcenennas. Pacumpenne Bcenennoit. 3akoH Xa66ma. Pazberanme ramaktuk. Teopus
Bbomnpuioro B3peiBa. PenukroBoe usnydeHue.

MacmrabHas cTpykTypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpobieMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus

Haburonenust HeBOOPYKEHHBIM TJIa30M C MCIIOJIB30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH
JUIsL OIIpe/IeNICHUs] MOJIOKEHNs HEOECHBIX 0O0OBEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3]Us
CeBepHoro nostyimapust 4 ipKue 3BE31bl.

Ha6mronenus B Teneckon JlyHsl, ninanet, Mueunoro [TyTu.

O0o001maree NOBTOpeHue

Ponb ¢u3ukm M acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COIMAIbHOW U
TUYECKON cdepax JesATeNbHOCTH YeNIOBeKa, poJib U MeCTO (U3MKM U acTpOHOMHUU B
COBPEMEHHONM Hay4yHOHl KapTHHE MHUpa, poyib (QU3NUYECKOH Teopuun B (OPMUPOBAHUU
MPEACTaBICHUN 0 PU3NUECKON KapTUHE MHUpa, MECTO (PU3NUECKON KapTUHBI MHpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTaBICHUI O IPUPOLE.

MexnpeamMeTHble CBSA3U

Wzydenue kypca ¢usmku 06azoBoro ypoBHs B 11 kiacce ocymiecTBIsETCS ¢ Y4ETOM
COZIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJIOrMM, XHMHH,
reorpauu ¥ TEXHOJIOTHH.



Mesicnpeomemmnvie nonamusi, CBS3aHHBIE C M3YYEHHEM METONOB HAYYHOI'O IO3HAHUS:
sBJICHHE, Hay4HbI (akT, runoresa, (usnueckas BeIWYMHA, 3aKOH, TEOpHsl, HaOIIOAECHHUE,
9KCIIEPUMEHT, MOJIEJINPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHHH, TPUrOHOMETpUYecKne (DYHKIMH: CHUHYC,
KOCHHYC, TaHI'€HC, KOTAaHIE€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPIMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKLHUH,
MPU3HAKK TIOA00MS TPEYTOJILHUKOB, ONpe/eleH e IO MIOCKUX (GUryp 1 oobéma Tel.

buonocusa: snextpuueckue SBICHHUS B JKUBOM MpUpPOAE, KoyeOaTeslbHbIE IBUKEHUS B
KUBOM MPUPOZAE, ONTHYECKUE SIBICHUS B JKUBOM MNPUPOAE, AEHCTBUE paJuallid Ha KUBBIC
OpPraHU3MBI.

Xumusa: CTpOCHHME aTOMOB M MOJIEKYJ, KPHUCTaJUIM4ecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAININUECKON PEIETKH, CIIEKTPaIbHBIN aHAIN3.

l'eoepagpus: MarHUTHBIE TIOMIOCAa 3€MIIM, 3aJIeKW MATHUTHBIX PyHA, (POTOCHEMKA 3eMHON
MTOBEPXHOCTH, MPEICKa3aHNE 3eMIIETPSICEHU .

Texnonocus: JTMHUN 3NIEKTPONEpeaay, FreHepaTop MEPEMEHHOTO TOKA, IEKTPOJBUTATED,
MHIYKIMOHHAA Tedb, pajap, paJuonpuEMHMK, TeNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKLMOHHBIN annapaT, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE

OcBoenue yuebHoro mpenMera «®Pusuka» Ha ypOBHE CpelHEro oOmero o0pa3oBaHUS
(6a30BbIf  ypoOBeHb) JOKHO  OOECHEYUTh  JOCTHIKEHHE  CIEAYIOIIUX  JTUYHOCTHBIX,
METaNpeAMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JlnaHOCTHBIE pE3yNbTaThl OCBOCHHS ydueOHOro mpeamera «®Du3nka» MOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH
MO3ULMENH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAllUi, MO3UTHUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOrO  0OIIecTBa,
pacuIMpeHre KU3HEHHOTO OMbITa U ONBITA JEATENbHOCTH B IPOIECCE pealu3alid OCHOBHBIX
HarpaBJICHUI BOCIIMUTATEIbHON AESTEIbHOCTH, B TOM UHCIIE B YACTH:

1) rpask1aHCKOr0 BOCIIUTAHMS ¢

chOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3ZMIMM  OOYYarOMIErocss KakK aKTUBHOTO W
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00I11ecTBa;

NPUHATHE TPAJULIUOHHBIX OOIIEYEIOBEUECKUX T'YMAHUCTUYECKHX U JIEMOKPAaTUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATENBHOCTh B MHTEpPECcax TPa)KIaHCKOTrO OOIecTBa,
y4acTBOBaTh B CaMOYIpPaBJICHUH B 00pa30BaTEIbHOIN OpraHu3aluy;

YMEHUE B3aUMOJEHCTBOBATh C COLMAJIbHBIMM HHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMH ¥ Ha3HAYEHUEM;

TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOM JIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTb POCCUNCKOMN T'paXkJIaHCKON MIEH THYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHSIM POCCUMCKUX
Y4EHBIX B 00J1aCTH (PU3UKH ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

chOpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TOBE/ICHNUS,

CIOCOOHOCTh OIIEHWBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIECHHOCTH, B TOM YU CJIE B ACATEIBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOT0 BKJIAJa B IOCTPOSHHE YCTOMYHBOTO Oy IyIIEro;

4) 3cTeTHY€eCKOro BOCIIMTAHUA:



ACTETHUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOI'0 TBOPUYECTBA, MPUCYILETO
¢u3nyecKoil HayKe;

5) Tpya10BOro BOCIUTAHMS:

WHTEpPEC K pa3nu4yHbiM chepam npodhecCHOoHATbHOM NEATEIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOH W TEXHUKOH, yMEHHE COBEpINaTh OCO3HAHHBIH BBIOOp OyIyIICH
npoeccuu U peam30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BAHHUIO B O0JACTH (DU3HUKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) PK0JIOrMYeCKOT0 BOCIIUTAHHUSA:

c(OPMHUPOBAHHOCTh JKOJOTMUECKON KYJBTYphl, OCO3HAHHE TJ00AJBLHOTO XapakTepa
9KOJIOTUYECKUX MTPOOIIEM;

IJIAHUPOBAHHUE M OCYILECTBJIICHUE ACHCTBUU B OKPYXKAlOLIEH Cpele Ha OCHOBE 3HAHUSA
LeJIeH YCTOMYMBOIO pa3BUTHS YEIOBEUECTBA;

paclIMpeHue OIbITa JEATCIBHOCTH OKOJOTHYECKONW HANpPaBJICHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HAaHUH 10 PU3UKE;

7) 1EHHOCTH HAYYHOT'O MO3HAHUS:

cOpPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOW AESATEIbHOCTH, TOTOBHOCTh B MPOIlECCE U3YUEHUsT (DU3HKU
OCYLIECTBJIATh IPOEKTHYIO U UCCIIEA0BATENbCKYIO J€ATeIbHOCTh MHANBUYyalbHO U B TPYIIIIE.
METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIEe AelCTBUS
Ba3oBble Jornyeckue 1elCcTBUA:

CaMOCTOSTENIbHO (OPMYJIMPOBATh W aKTyaJIM3UpOBaTh NPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENENATh LEeNU JeATeIbHOCTH, 3a7]aBaTh IapaMeTPhl U KPUTEPUU UX TOCTHUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3UYECKUX SIBJICHHSIX;

pa3pabaThIBaTh IUIAH PEHICHUs MPOOIEMBbl C yUETOM aHAIIM3a UMEIOIINXCSl MaTePHATbHbIX
Y HEMaTePHAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JIEATEIHLHOCTh, OIICHMBATH COOTBETCTBHE PE3YJIHTATOB LIEISM,
OIICHUBATh PUCKH TOCIIEJCTBUN e TEIHbHOCTH;

KOOPJMHUPOBaTh MW BBINOJIHATH pabdOTy B YCIOBHSX peajbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBaHHOTO B3aUMO/ICH CTBHUS;

pa3BUBATh KPEATUBHOE MBIILICHUE ITPH PELIEHUH KU3HEHHBIX PO0JIeM.

Bba3oBrlie ucciaegoBare/bCckue 1eHCTBUA:

BJIaJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMHU TMOHATHUSAMU M MeTOJaMU (U3NYECKOU
HAyKU;

BJIQJICTh HABBIKAMHU Y4€OHO-MCCIIENOBATEILCKOW U MPOSKTHOM NESITeJIbHOCTH B 00JIacTU
(u3HKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TTOMCKY METOJIOB PEIIeHUs 33712
(hU3HYECKOro CoMepKaHus, MPUMEHEHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS,

BJIAJETh BHUJAMM JEATEIbHOCTU IO IOJYyYEHUIO HOBOIO 3HAHHUSA, €r0 MHTEPIpPETaLUH,
npeoOpa3oBaHUI0 M TPUMEHEHHIO B DPA3JIMYHBIX Yy4YeOHBIX CHTyalUsiX, B TOM YHCIE MpH
CO3/IaHUU YYEOHBIX TPOCKTOB B 001aCTH (PU3UKH;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaJU3UpPOBATh 3a/lady, BBIJBHUIaTh
TUTIOTE3y €€ peIIeHUs, HaXOAWTh AapryMEeHThl [JIsi JOKa3aTelbCTBA CBOMX YTBEPKICHH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATH TIOJNYYCHHBbIE B XOJAE PpELIeHUs 3aJadyd pe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh M (OPMYJIHMPOBATH COOCTBEHHBIC 33aJlayll B OOpA30BATEIBbHON IESATENHHOCTH, B
TOM YHCJIE TIPU U3y4EeHUH (PU3UKH;

JlaBaTh OI[EHKY HOBBIM CHTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OITBIT;



YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HENCATEINbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTel;

BBIIBUTAaTh HOBBIE UJIEH, IIpe/IJIaraTh OpUrMHAJIbHBIE TOXO0/Ibl U PEILCHHUS;

CTaBUTb MPOOJIEMBI U 334a4H, JIOMYCKAIOIIHUE aTbTePHATUBHBIC PEILICHMUS.

Pabora c nunpopmanueii:

BJIQJICTh HABBIKAMU MOJy4YeHHs] MHPOpMAIUU (PU3HMUECKOro COAEpKaHMs U3 UCTOYHHKOB
pa3HbIX THUIIOB, CAaMOCTOATEIbHO OCYUIECTBISATh IOMCK, aHalM3, CUCTEMATH3alUI0 M
MHTEPIpeTanio HHPOpPMaLUK pa3IUnYHBIX BUAOB U (HOPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLIHH;

UCMOJb30BaTh CpeACTBa HMHPOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHI B
pPELICHUH KOTHUTHMBHBIX, KOMMYHHMKATHBHBIX M OPraHM3allMOHHBIX 3a7a4y C COOJII0JICHHEM
TpeOOBaHUIl SpPrOHOMUKH, TEXHUKU OE30M1aCHOCTH, TUTHEHBI, PECYpCOCOEPEXKEHM 51, TPABOBBIX U
TUYECKUX HOPM, HOPM HH(OpPMaLMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 COJEp)KaHHUS B pazIMYHbIX (dopMarax ¢ ydEToM
Ha3HayeHuss MWHPOpMAIlMKM U LEJeBOW ayqUTOpHH, BbBIOMpas ONTHUMalbHYIO (opmy
NPEICTABIICHUS U BU3yaJIU3alUu.

KoMMyHHKaTHBHBIE YHMBEPCAJIbHbIC y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATh OOIIEHNE HA YpOKaX (PM3HUKU U BO BHE-YPOUHOU AESITENbHOCTH;

pacrio3HaBaTh NPEAIOCHIIKN KOHPIMKTHBIX CUTYallui U CMr4aTh KOH(IUKTHI,

pa3BEPHYTO W JIOTMYHO H3J1araTh CBOK TOYKY 3PEHHUS C MCIOJb30BAHUEM SA3BIKOBBIX
CpEICTB;

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHON U WHAMBUAYATbHON padoOThI,

BbIOMpAaTh TEMAaTHKY U METOAbl COBMECTHBIX JAEHCTBUH € Y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0ro 4JIeHa KOJJIEKTUBA;

IOPUHUMATh L€ COBMECTHOM JI€ATEIbHOCTH, OPraHM30BBIBATb U KOOPAMHHUPOBATH
JICUCTBUSL TIO €€ JIOCTUXKEHHUIO: COCTAaBJISITh IUIAH JEHCTBUM, pacnpeAeiisiTh POJIh C YYETOM
MHEHHI y9aCTHUKOB, 00CYKIAaTh pPe3yIbTaThl COBMECTHON PabOTHI;

OILIEHUBATh KAYECTBO CBOET'O BKJIAJa W Ka)XJIOTO YUYaCTHHKA KOMAHJbI B OOIIHMI pe3ylbTaT
0 pa3pabOTaHHBIM KPUTEPHSIM;

npezsaraTh HOBBIE NMPOEKThI, OLIEHUBATh HJAEU C IMO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIATh IIO3UTUBHOE CTPATErMUYECKOE IOBEACHUE B PA3JIMYHBIX CUTYallUsX,
MIPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIEe yHUBepcalbHble yueOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATENIFHYIO AESITENbHOCTh B 00NAacTH (DU3UKH U
aCTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a4aUH;

CaMOCTOSITEIIbHO COCTaBJIATH IIJIAaH PEUIEHUS Pacu€THBIX M KauyeCTBEHHBIX 3a/ay, IUIaH
BBIIIOJIHEHUSI IpPaKTU4YECKOM paboThl ¢ Y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAIIOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM;

pacuupsITh paMK{ Y4eOHOT 0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

JieNaTh OCO3HAHHBIN BHIOOp, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBATh (POPMHUPOBAHUIO U TMPOSBICHUIO DJPYAUIMA B 00JIacTH (U3HKH,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPO.1b, IMOLIMOHAJIbHbII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLICHUBATH

COOTBETCTBHE PE3YJILTATOB LIETISIM;



BJIAJI€Th HaBBIKAMU I103HABATENbHOM pedaeKcuy Kak OCO3HAHUS COBEpIIAEMbIX J1eHCTBUH
U MBICIUTEIBHBIX NIPOLIECCOB, UX PE3YJITATOB U OCHOBAHUM;

UCMOJIb30BaTh NPUEMBI pedIeKCHH ISl OLEHKU CUTyalluH, BbIOOpa BEPHOIO PEILICHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHHXKEHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX [IPH aHAIM3€ PE3YIbTATOB AECSITEIBHOCTH;

IIPUHUMATH ce0s, IOHUMAasl CBOM HEJJOCTATKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX IIPH aHAJIN3€ PE3YyJIbTaTOB AEATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPaBO APYrUX Ha OMIMOKH.

B nporecce 10CTHKEHUS TMUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMMBbl 10 GU3UKE IS
YPOBHsI CpEIHEro O0IIero o0pa3oBaHUsl y OOYJAIONMIUXCS COBEPIICHCTBYETCS IMOIMOHATBHBIN
UHTEJIEKT, IPEANoaralomuil copMIUpoOBaHHOCTS!

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MMOHUMAaTh CBOE 3MOILMOHAJILHOE COCTOSHUE,
BUJICTh HAIIPABIICHUS PA3BUTHsI COOCTBEHHOM AMOILMOHAIBHOM chepbl, OBITh YBEPEHHBIM B cE0€;

camMoperyJIupoBaHus, BKJIFOYAIOIIET0 CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJEHHE, CIHOCOOHOCTh aJalTUPOBATbCd K HMOLUOHAIBHBIM
U3MEHEHUSM U IPOSIBIATE THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOIIEH CTpeMJIEHHME K JOCTHXKEHHUIO LIeJIM U YCIEeXy,
OITUMU3M, HTHUIIUATUBHOCTh, yMEHHE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXHOCTEH;

AMMATHUH, BKJIOYAIOIIEH CHOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSIHME ApYTUX,
YUUTBIBATh €0 NPU OCYLIECTBICHUU OOILEHHs, CIIOCOOHOCTh K COUYBCTBHIO U COIEPEKHUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLIMX CIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C IPYTUMHU
JIFO/IbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peraTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIbTATDBI

K xonny o6yuenus B 10 ki1acce npeaMeTHble pe3ybTaThl Ha 6a30BOM ypOBHE JOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

JIEMOHCTPUPOBATh HA MpPUMeEpax pojib U MeCTO (U3MKH B (GOPMHPOBAHHHM COBPEMEHHOMH
HAay4YHOM KapTUHBI MUpPA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B MPAKTHYECKOU
eI TCILHOCTH IO CHt;

YUNTBIBATh TPAHUIBl NPUMEHEHUS H3YyYEHHBIX (U3MUecKux Mojeneil: MaTepuaibHas
TOYKa, MHEpLHaJbHAs cucTeMa OTcuéra, abCOMIOTHO TBEPAOE TEJIO0, HAEaJbHBINA ra3, MOJEIU
CTPOEHHUS Ta30B, KUIKOCTEH W TBEPIABIX TEN, TOUCUHBIM IJICKTPUUYECKUN 3apsii MpH pEHICHUU
busznYecKux 3a1ay;

pacno3HaBaTh (U3UYECKUE SBJICHHS (TPOLECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJSIPHO-KHHETHYECKONH TEOpUU CTPOEHMsI BEIIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE IpsMOIMHENHOe [BHXEHUE, CBOOOJHOE MajeHHe Tell,
IBWDKEHHE II0 OKPY)KHOCTH, WHEpLHus, B3aumopeictBue Tten, AudPy3us, OpoyHOBCKOE
IBYDKEHHE, CTPOEHHME >KUAKOCTeH M TBEPABIX Tell, U3MEHeHHe o0bEéMa Teln NMpH HarpeBaHUU
(oxJ1ak1eHNN), TENJIOBOE paBHOBECHE, UCIapPEHUE, KOHEHCALMs, IIJIaBJIEHHUE, KPUCTAJUIN3aLINs,
KHUIIEHUE, BJIAXXKHOCTh BO3/yXa, MOBBIIICHUE AABJICHUS Ta3a IpU €ro HarpeBaHUM B 3aKPHITOM
cocyze, CBSI3b MEXAYy IapaMeTpaMM COCTOSHHUS Ta3a B HM30Mpoleccax, 3JIeKTpU3alus Tell,
B3aMMOJEH CTBUE 3aps/I0B;

OIUCBIBATh MEXAaHMUYECKOE ABMKEHHUE, UCIOJb3Yys (U3MUECKHE BEIMYMHBI: KOOpAMHATA,
IIyTh, NEPEMEIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJla, UMILYJIbC Teja, KUHETHYeCcKas
SHEprusi, MOTEHIMaJlbHAs SHEprus, MexaHuYeckas paboTa, MexXaHHYecKash MOIIHOCTb; IpPHU
OMMCaHUM IMPAaBWIBHO TPAaKTOBAaTh (U3UYECKUI CMBICA HCIOJIB3YEMbIX BEIMYHMH, HX
0003HAUEHUS U €IUHUIIBI, HAXOAUTH (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO (U3HUYECKYIO BEIMUUHY
C IPYTUMU BEIUYNHAMU,

ONKCHIBATh M3YyYEHHBIE TEINJIOBBIE CBOMCTBA TEI W TEIUIOBBIE SIBJIECHMS, HCIOIbB3Ys
¢u3nuecKkue BENMYMHBL: JaBJICHUE Tasza, TEeMIeparypa, CpeaHsAs KUHeTH4YecKas SHEeprus
Xa0THYECKOTO JBUKEHUS MOJIEKYJ, CpEIHEKBaJApaTUYHAsI CKOPOCTb MOJEKYJ, KOJIUYECTBO
TETJIOTHI, BHYTPEHHSS SHeprus, pabora raza, KOdQQUIMEHT MOJE3HOrO IEHCTBUS TEMJIOBOTO



JIBUTATENs; IPU ONMCAHUN IPABUIIBLHO TPAKTOBATh (PM3UUECKUN CMBICI UCIIONb3YEMBIX BEJIMYUH,
ux 00O03HAYEHHsS W €IHWHHULBI, HAXOAUTb (OPMYJbI, CBS3bIBAIOLIME JAaHHYIO (PHU3HUECKYIO
BEJIMYUHY C APYTUMHU BEJIMUUHAM;

OIUCHIBATh M3YYEHHBIE 3JIEKTPUUYECKUE CBOICTBA BEILECTBA M IJEKTPUUYECKUE SBJICHUS
(mporiecchl), UCIONB3Ysl (U3UUECKUE BETHMUMHBL AIIEKTPUUYECKUNA 3apsill, dJIEKTPUUECKoe IoJe,
HAIpsDKEHHOCTh  TOJIs, INOTEHLHMAJ, Pa3HOCTh IIOTEHLMAJIOB;, IPU ONUCAHUM IIPABUIBHO
TPakTOBaTh (U3UYECKUH CMBICH HCHOJb3YyEMBIX BEJIMYMH, MX OOO3HAYCHHS U €IUHHULBL
yKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE TAaHHYIO (DU3MUECKYIO BEIMUUHY C IPYTUMH BEIMUNHAMU;

aHaJIM3UPOBATh (PU3MUECKHE MPOLECChl U SBJICHMS, UCHONB3Yys (hU3MYECKHe 3aKOHBI U
NpUHUMUIBL: 3aKOH BcemupHoro Tsarorenus, I, II u III 3axonsl HeroTOHa, 3aKOH coXpaHeHUs
MEXaHMUYECKOW SHEPruu, 3aKOH COXpPaHEHUs UMITYJIbCa, IPUHIUI CYNEPHO3ULINY CUJI, ITPUHLIUIT
paBHOIIpaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEJHEH KUHETMUYECKOH SHEPruu TEIJIOBOI'O IBUKECHHUS
MOJIEKYJI ¢ aOCOJIOTHOW TeMIepaTypoil, MEepBbIil 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUs
JIEKTPUYECKOro 3apsana, 3akoH KylioHa, Nmpu 3TOM pa3iMyaTh CIOBECHYIO (OPMYIHMPOBKY
3aKOHa, €ro MaTeMaTU4EeCKOe BBIPAXKEHHE U YCIIOBHS (TPaHHULIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI AEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOICTB;
pa3nuuaTh yCI0BUs UX 0€30I1aCHOIO UCIOJb30BaHUS B IOBCEHEBHOM XKU3HY;

BBIMOJHATDh SKCIIEPUMEHTHI 10 MCCIEAO0BAHUIO (PU3NYECKUX SBJIEHUH M IPOLECCOB C
UCIIOJIb30BAaHMEM  MPSAMBIX M KOCBEHHBIX M3MEpPEHHMH, IMpu 3TOM  (HopMyIMpoBaTh
npobsieMy/3agadyy W THIOTE3y y4eOHOro SKCIepUMEHTa, cOoOMpaThb YCTaHOBKY M3
IPEIOAKEHHOr0 000py10BaHMsl, IPOBOAUTH OIBIT U (POPMYIUPOBATH BBIBOJIBL;

OCYIIECTBJIATh MPSAMBIE U KOCBEHHbIE M3MEpEHUs (GU3NYECKHX BEIMYMUH, MPU 3TOM
BbIOMpaTh ONTHUMAJIBHBIM CIIOCO0 M3MEpPEHMs] M MCIOJb30BaTh H3BECTHBIE METOJbl OLCHKHU
IIOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBUCHMOCTH MEXKAY (HU3MYECKMMU BEIMYMHAMU C HMCIOJIb30BAaHUEM
IOPSAMBIX M3MEPEHHUH, NpU HSTOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHPOBATh PpE3yJIbTAThI
MOJTYYEHHOW 3aBHCUMOCTH (DPM3UYECKUX BEIMYMH B BUJE TAOJIUIl U TpaHKOB, JeIaTh BBHIBOJBI
10 Pe3yJIbTaTaM MCCIEIOBaHMS;

coOyrofaTh mpaBuia O€30MacHOrO TpyJda NpH IMPOBEACHUU HCCICIOBAaHMH B paMKax
yu4eOHOro JKCHEpHUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOM M  IMPOEKTHOM JEATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOr0 000PY10BAHHMS;

pemlaTte pacy€THbIE 3aJaud C SBHO 3aJaHHOM (U3MYECKOW MOAENIBI0, HCIOJb3YS
¢u3nUecKue 3aKOHBI ¥ MPUHIIMITBI, HA OCHOBE aHAJM3a yCJIOBUSA 3a/1a4H BBIOUPATh (PU3NIECKYIO
MOZIeNb, BBIAEIATh (U3MUECKHE BEIUYMHBI U (HOpMyJIbl, HEOOXOAUMblEe sl €€ peleHwus,
IPOBOAUTH PACUETHI U OL[EHUBATH PEATBbHOCTb IOJYYEHHOI'0 3HAaYEeHUsS (PU3NUECKOI BEJIMYHHBI;

pelaTh KaueCTBEHHBIE 3aJaud: BBICTPaMBaTh JIOTMYECKH HENPOTHBOPEUYMBYIO LEMNOUYKY
paccyXieHul ¢ OOpOi Ha U3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NUECKUE SIBIICHUS;

UCMOJb30BaTh IPU PELUICHMM Yy4yeOHBIX 3aJad4 COBPEMEHHBbIE HH(pOpMaIMOHHbIE
TEXHOJIOTUM I IIOMCKA, CTPYKTYpPUPOBAaHMs, MHTEPIPETAllUU U IpEACTaBiIeHUs y4yeOHOH H
HAY4YHO-IIONMYJIAPHONH HH(pOpPMAIMK, TMOJYYEHHOH W3 pa3IMYHBIX MCTOYHHUKOB, KPUTHYECKU
aHaAJIM3UPOBATH MOJIY4aeMy0 HH(POPMALIHIO;

IPUBOJIUTH IPUMEPHI BKJIAAA POCCHUCKUX M 3apyOEKHBIX YUEHBIX-(QU3MKOB B Pa3BUTHE
HayKH, 00bsSCHEHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCMOJb30BaTh TEOPETUYECKUE 3HAaHUA MO0 (QU3MKE B IOBCEIHEBHOM KHU3HU IS
obecrieueHuns: 6€30MaCHOCTU ITPU 0OpalleHnH ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXPaHEHUS 37J0POBbS U COOJIIOIEHUS HOPM IKOJIOTMYECKOTI 0 TOBEIEHUS B OKPYXKAIOLIEH cperne;

paboTaTh B rpyNIIe C BHINOIHEHNUEM Pa3IMYHBIX COIMAIBHBIX POJIeH, INIAHUPOBATH PaboTy
IPyNIbl, pPAalMOHAIBHO paCIpEenessiTh OO0S3aHHOCTH M IUIAHUPOBATH JEATENBHOCTH B
HECTaHJIAPTHBIX CUTYallUsiX, aJl€KBaTHO OLIEHMBATh BKJIAJ KaXXIOr0 U3 YYaCTHUKOB TPYMIHI B
peleHne paccMaTpUBaeMoi MPoOIIEMBI.



K xonny o6yuenust B 11 kiacce npeaMeTHbIE pe3yibTaThl Ha 6a30BOM ypOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MPUMEPaxX pojib U MeCTO (U3UKU B (OPMHUPOBAHUH COBPEMEHHOU
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOI'MH, B IPAKTUYECKOU
JesITeNIbHOCTH JIFO/IeH, IIENIOCTHOCTh M €UHCTBO (PU3MUYECKON KapTUHBI MUPA;

VUUTBIBATH TPAHUIBl TMPUMEHEHHS U3YYCHHBIX (U3WYECKUX MOZCNEH: TOYeUHBIN
JNEKTPUYECKUI 3apsl, Jyd CBETa, TOUYECYHBIH HCTOYHUK CBETa, SJACpHas MOJETh aTroma,
HYKJIOHHAsI MOJI€JIb AaTOMHOT O si/ipa MPU pelIeHuH PU3NUEeCKUX 3a]1a4;

pacmo3HaBaTh (PU3NYECKUE SBJICHUS (MPOIECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKNA M KBAaHTOBOW (DM3UKU: AJIEKTpUYECKas MPOBOAUMOCTh, TEMJIOBOE, CBETOBOE,
XMMUYECKOe, MarHUTHOE [EHCTBHS TOKAa, B3aUMOJACHCTBME MAarHUTOB, JJIEKTPOMAarHUTHAS
WHAYKIWS, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM M JBIDKYIIMHCS 3apsi,
JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, IPAMOIMHENHOE pacIpOCTpaHEHHE CBETA, OTPAKEHUE,
npenomieHue, uHTepdepeHuns, audpakuus ¢ TONAApU3alMsl CBeTa, JUCHEpCUs CBeTa,
doTornexTpudeckuii 3¢ ekt (hoTodddeKT), CBeTOBOE JaBlIeHNE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa aToMa BOOPOa, €CTECTBEHHAs U UCKYCCTBEHHAsl PaJu0aKTUBHOCTb;

OINKCHIBATh M3YYECHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MAarHUTHbBIE, ONTUYECKUE,
UIEKTPUUECKYIO IIPOBOAUMOCTb PA3JIMUHBIX CPEA) M AJIEKTPOMAarHUTHBIE SIBJIEHUS (TIPOLIECCHI),
UCHOJb3ysl (U3NYECKUE BEIUYUHBL JIEKTPUUYECKUI 3apsiyl, CHJIa TOKa, 3JIEKTPUUECKOe
HaNPSHKEHHE, YJIEKTPUIECKOE COMPOTUBIICHNE, PA3HOCTD MOTEHIINAIOB, YJICKTPOABIKYIIIAs CHUIa,
paboTa TOKa, MHAYKIUS MarHUTHOTO MOJs, cuia Amrmepa, cuia JlopeHa, WHIYKTHBHOCTD
KaTyIIK{, DHEPTrUsl 3JEKTPUYECKOr0 WU MArHUTHOTO MOJEH, MepUoa M 4YacTrora KojeOaHul B
KoJIe0aTeIbHOM KOHTYpE, 3apsi U CUja TOKa B MPOLlEcCe TapMOHMYECKUX 3JEKTPOMAarHUTHBIX
KosnebaHuii, (POKyCHOE pacCTOSHUE U OINTUYECKas Cujaa JIMH3bIL, NPH OMNUCAHUHU IPABHIILHO
TPAaKTOBaTh (DU3MYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHULBL,
yKa3bIBaTh (POPMYIIBL, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIUYUHY C IPYTHMH BEIUYHHAMY,

OIMCHIBATh H3yUEHHBbIC KBAHTOBBIC SBJICHHMS M MPOIECCHl, HCIONB3YS (uzndeckue
BEIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETA, DHEPrus U
uMIyiabc ¢GOTOHa, MEpUoi IModypacraga, SHEpPrus CBA3M ATOMHBIX SJep, NMpPU OINKCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3NYECKUI CMBICI HCIOJNb3YyEMbIX BEJIWYMH, UX OOO3HAUYEHUs MU
€IMHUIIbI, YKa3bIBaTh (HOPMYJIbI, CBA3BIBAIOIIME AAHHYIO (U3NYECKYIO0 BEIUYMHY C APYTUMHU
BEIIMYMHAMH, BBIUNCIIATH 3HAaUeHUE (PU3NIECKON BETMUNHBL;

aHANM3UPOBATh (U3NYECKUE TPOLECCHl M SIBICHHS, UCIOJNb3Yysd (U3NYECKHE 3aKOHBI H
NpUHLMNBL  3akoH OMa, 3aKOHBl MOCJIEIOBAaTENBHOTO M NapajljIebHOTO COEAMHEHHUS
IPOBONHUKOB, 3akoH Jxoyns—JleHma, 3akoH 3JIEKTPOMarHUTHOM  WHAYKLIHH, 3aKOH
NPSAMOJIMHEHHOT0 PAacpOCTpaHEHHs] CBETa, 3aKOHBI OTPa)KEHHsI CBETA, 3aKOHBI MPEIOMIICHHUS
CBETa, ypaBHeHHME DOifHIITelWHa 11 Qorodderra, 3aKOH COXpPAaHEHHUS DSHEPruu, 3aKOH
COXpaHEHHUS MMIyJbCa, 3aKOH COXPAaHEHUS JIJIEKTPUYECKOro 3apsla, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMcia, MOCTyJaThl bopa, 3aKOH paJuoOaKTUBHOIO pacraja, Mpd 3TOM pas3indarh
CIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHHE U YCJIOBUS (TpaHMIIbI,
o0J1acTi) MPUMEHUMOCTH;

OIpeneNsaTh HampaBlieHHE BEKTOpa WMHAYKIIMM MAarHUTHOTO MOJSI MPOBOJHUKA C TOKOM,
cuiibl AMriepa u cudibl JlopeHna;

CTPOMTD U OINHKCHIBATh U300pa’keHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBIMOJIHATD SKCIIEPUMEHTHI 10 MCCIEAOBAHUIO (PU3MUECKUX SIBJICHMH M MPOLIECCOB C
UCIOJb30BAaHUEM IPSAMBIX M  KOCBEHHBIX M3MEpPEHMH: mpu 3ITOM  (OpMYJIUPOBATH
npobiieMy/3ajady W TUNOTE3Y y4eOHOro OJKCIHEpUMEHTa, CcoOuMpaTh YCTAaHOBKY U3
MIPEIJIOKEHHOT0 000PYAOBaHUS, TPOBOJUTH ONBIT U (POPMYIIMPOBATH BHIBOJIBI;

OCYIIECTBIIATh HpPsSMble M KOCBEHHbIC H3MEpEHUs (U3NYECKUX BEIHYMH, MpPU 3TOM
BBIOMpAaTh ONTHUMAJIBHBIM CIIOCO0 M3MEpPEHMs] M MCIOJIb30BAaTh H3BECTHHIE METO/bl OLIEHKU
MOTPELIHOCTEN N3MEPEHMI;



UCCIIE0BATh 3aBUCHMOCTH (PU3NYECKHUX BEIMYHMH C HCIOJIb30BAaHUEM MPSIMbBIX H3MEPEHUN:
IIpU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATh pe3yjbTaThl MOJYyYEHHOW 3aBHUCUMOCTU
¢u3nyecKkux BETMYMH B BUAe Tabmui W TpaduKoB, JAeiaTh BBIBOABI IO pe3ysbTaTaM
UCCIICIOBAHNS;

co0rofaTh MpaBuja O€30MacHOro TpyAa NpPH TMPOBEIACHUU HCCIENOBAaHUM B paMKax
y4e0HOro JKCIIEPUMEHTAa, Yy4eOHO-MCCIEIOBATEeIbCKOH W  IMPOEKTHOH  JIEITENbHOCTH C
WCIOJb30BAaHNUEM U3MEPUTETHHBIX YCTPOMCTB U 1a00OpPaTOPHOrO 000PYIOBAHUS;

pemarb pacy€THBIC 3aJadyd C SIBHO 3aJaHHOW (M3UYECKOH MOJEIbI0, HCIOIb3Ys
¢bu3nyecKue 3aKOHBI M MIPUHLHUIIBI, HA OCHOBE aHaJlM3a yCJIOBUS 33/1a4d BBIOMPATh (PU3UUYECKYIO
MOJIeb, BBIACHATH (U3NYECKHE BEIUYUHBI U (QOpMYJIbl, HEOOXOquUMBbIe Il €€ peleHwus,
MMPOBOAUTDH paC‘{éTbI " OLICHUBATL PCAJIbHOCTH MOJTYYCHHOI'O 3HAYCHUS q)H3H‘I€CKOﬁ BCJIIMYUHBI,

peuiaTe Ka4YCCTBCHHLIC 3ada4dH: BBICTpAaWBATh JIOTHYCCKHU HCHPOTUBOPCYUBYIO IHCIOYKY
paccyXIeHul ¢ OIopoil Ha H3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

HUCIIOJIb30BATh IIpU PCHICHHUH y‘IC6HBIX 3alad COBPCMCHHBIC HH(bOpMaHI/IOHHBIe
TEXHOJIOTHH /I TIOMCKA, CTPYKTYPHUPOBAHHMS, MHTEPIPETALMU U IPEICTABICHUS Y4eOHOH M
HAayYHO-TIONMYJIApPHOW HH(pOpMAlNK, TONYYEeHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIyYaEM Y0 HH(POPMALHIO;

OOBSACHATH MPUHIUIIBI JEHCTBUS MAIIMH, IPUOOPOB M TEXHUUECKUX YCTPOMCTB, Pa3inyarh
yCIIOBHS MX 0€30IaCHOT O HCIIOJIb30BaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOANUTH MPUMEPHI BKJIAJa POCCUICKHX M 3apyOEKHBIX Y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE IIPOLIECCOB OKPYKAIOIIEro MUpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHYECKUE 3HAaHUS 10 (HU3MKE B IIOBCEAHEBHON JKU3HHM IS
obecreyeHns: 6€30MacHOCTH MTPU 0OpaleHUH ¢ TPUOOpaMU U TEXHUYECKHUMU YCTPOHCTBaAMHU, JJIsI
COXPaHEHHUS 340POBbS M COONIIOACHUS HOPM 9KOJIOTMYECKOr 0 OBEACHUS B OKPYKAIOIIEH Cpere;

paboTaTh B rpyIie ¢ BBIMOJIHEHUEM Pa3JIMUHbIX COIMAJIBHBIX POJIeH, MIaHUPOBaTh paboTy
TPYIIbI, paIlMOHAJIBHO pacHpenensTh O0S3aHHOCTH U IUIAHUPOBATh JICSITEIbHOCTh B
HCCTAHAAPTHBIX CHUTYyalUsX, aICKBATHO OUCHHBATL BKJIA[ KaXXJIO0ro U3 YYaCTHUKOB TI'PYIIIbLI B
pelIeHrne paccMaTpuBaeMoi MpooIeMBl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3esioB U TeM
Ne ni/m Konrpoabubie | IIpakruuyeckue | (uupposbie)
MPOrpaMMBslI Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchbl
Paznen 1. PUBUKA U METO/IbI HAYYHOTI'O TIO3HAHMU S
bu6muorexa IIOK
1.1 ®u3uKa U METOIBl HAYYHOI'O MTO3HAHUSA 2 0 0 https://m.edsoo.ru/7f41bf72

Hroro no pazneny 2

Pasznen 2. MEXAHUKA

but6moreka [JOK
2.1 Kunewaruxka > 0 0 https://m.edsoo.ru/7f41bf72
bu6morexa IIOK
2.2 Hunamuka 7 0 0 https://m.edsoo.ru/7f41bf72
bu6morexa IIOK
2.3 3aKOHBI COXpAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 18

Paznea 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KMH €THY €CKOM 9 1 bubmmoreka [IOK
) TEOpUH https://m.edsoo.ru/7f41bf72
bubmorexa [IOK
32 OCHOBEI TEPMOZUHAMHKH 10 ! hitps:/m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bubmotexa [JOK
’ ®da30BbIC TEPEXO/IBI https://m.edsoo.ru/7{41bf72
Uroro no pazneny 24
Paznen 4. JIEKTPOANMHAMMUKA
bub6morexa IJOK
41 DUICKTPOCTATHKA 10 ! https://m.eds00.ru/7f41bf72
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49 [TocTosHHBIN nekTpudeckuil TOK. Toku B 12 1 bu6moteka LIOK
’ pa3JIMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
O06o0bmaroniee MOBTOpEHNE 2
OBIIEE KOJIMYECTBO YACOB I1O0 63 3
I[TPOTPAMME
11 KJIACC
KoinuyecTBo yacos DJIeKTPOHHbIE
HaumeHOBaHMe pa3iesioB U TeM
Ne n/m Konrpoabsubie | Ilpakrtuyeckue | (unppoBbie)
TMPOTrPaMMBbI Bceero
padoThI o0pasoBaTe/bHbIE
pecypchbl
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MarnuTHoOE€ 1osie. DJIeKTpOMarHuTHas 11 1 bu6muoteka LIOK
' WUHAYKLHS https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
71 MexaHHU4YeCcKu e U DJIEKTPOMAarHUTHBIE 9 bu6motexa [IOK
) KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHndecKkue 1 3JIEKTPOMarHuTHbIE 5 1 bubmmoreka LIOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmoreka [IOK
2.3 Onruia 10 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI ClielIMaIbHON TEOPUU 4 1 bubmmorexa [JOK
’ OTHOCUTEIBbHOCTH https://m.edsoo.ru/7f41¢97¢c
Hroro no pasgeny 4
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Paznen 4. KBAHTOBAS ®PU3UKA

4.1 DJ1eMEHTHI KBAHTOBOH OIITUKU 6 bubmotexa LHOK
: https://m.edsoo.ru/7f41c97¢
bubmnoreka [IOK
42 Crpoenme atoma 4 hitps:/m.edsoo.ru/7f41c97¢
bubmmoreka [JOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7 bubmorexa TIOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0mato1ee MOBTOpeHNE 4 E&Igg?/ﬁé;asigﬁn 11c97c
Hroro no pasgeny 4
O6o061maronee MOBTOpEeHNe 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
Ne KosinyecrBo yacos DyIeKTPOHHBIE HH(PPOBBIE
Tema ypoka
n/n Bcero Kourposabhbie | IIpakTudyeckue | 00pasoBaresibHbIE
padoThI padoThI pecypcel

1 duznka — Hayka o npupozae. Hayunsie 1 bu6motexa [IOK
METO/Ibl IO3HAHUS OKPY’KAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 Mecto ¢pusuku B popMupoBaHun

2 COBpPEMEHHOM i)aquOfI K(gp];nmi MHUpa, B 1 bubmorexa TIOK

. o https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOM 1€ TEIIbHOCTH JIOAEH
MexaHnueckoe IBHKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 but6mmoreka [JOK
nBwxeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MTPSMOIIMHEHHOE 1 bu6mmotexa [IOK
JBIDKCHHE https://m.edsoo.ru/ff0c372e
CBoboaHoe najzieHue. Y cKkopeHue
CBOOOIHOTO MaZieHUs. Ypok ¢ bub6muorexa IIOK

6 1
UCNONb308AHUEM 000PYO0BAHUS YEeHMPA https://m.edsoo.ru/ff0c39cc
«Touka pocmay

7 KpuBonuneitnoe aBuxkenue. J[puxenue 1 bubmuorexa IIOK
MaTEepPUAIIBHON TOYKH M0 OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
[Tpunuun otHOoCcUTENbHOCTH ["anuines.

8 I/IflepLLIII/IaJILHLIe cucteMbl oTcueTa. [lepBblit 1 bubmorexa HOK

https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Ttena. Cuina. [IpuHiun cyneprno3uuuu
cuit. Bropoit 3UaKOH Hrrotona gis Bu6mmoexa LIOK
9 MaTepUualibHOW TOYKH. VpokK ¢ 1

UCNONIb308aAHUEM 000PYO0BANHUS YeHMPA
«Touxa pocmay

https://m.edsoo.ru/ff0c3be8
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10 Tperunii 3axkoH Hpr0TOHA JU1s1 MaTE€pHAIBHBIX bu6muotexa LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BceMUpHOro tarorenus. Cumna bubmmorexa [{OK
TshkecTu. [lepBas kocMuyeckast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6muorexa IIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent tpenns. Cuna
13 COIIPOTHUBJICHUS TIPH JIBFXKCHUH Tella B bubmmoreka [IOK
AKUJKOCTU WUJIU Tasze. Ypok ¢ ucnonvzosanuem https://m.edsoo.ru/ff0c3f76
obopyoosanus yeumpa « Touxa pocma»
[TocTynarenbHoe U BpalaTeabHOE IBHKEHUE
14 abCoJIIOTHO TBEPAOTrO Tejia. MOMEHT CHUIBI. but6mmoreka [JOK
[1neyo cuibl. Y ciioBUsi paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynsc MaTepuanbHOM TOYKHU, CUCTEMBI
MaTepHallbHbIX TOYeK. IMITyJbC cuitbl. 3aKOH bu6motexa [IOK
15
COXpaHEHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHUE
PaGora u MmomHOCTh cuibl. Kunernaeckas
16 JHEpPrus MaTE;JHaJIbHOf/f Touku. Teopema 00 bubmorexa [TOK
NS https://m.edsoo.ru/ff0c4502
W3MCHEHUU KHHETUYECKOW DHEPTrU
[TorenunanbHas sHeprus. [loTreHunanbHas
17 SHEPrus ynpyro aepopmMupoBaHHON bubmotexa [JOK
npy>kuHbl. [loTeHIManpHas Y3Heprus Teina https://m.edsoo.ru/ff0c461a
BOJIM3H MMOBEPXHOCTU 3eMITH
[ToTennmanbHbIe U HEMOTCHIINATBHBIC CUJTIBI.
CBs13b pabOTHI HEMTOTEHIIMATBHBIX CHUII C
18 H3MeH§HI/IeM MexaHqu(L:lKoﬁ SHEpPruu bubmorexa [TOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHU4YECKOU 3HEPruu
JlaGopaTopHas padora Nel «MccrneqoBanue
19 CBSI3U pabOTHI CHIIBI C U3MEHEHU EM

MEXaHMYECKON PHEPIrUu Teja Ha IpuMepe
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PaCTsXKCHUA PE3UHOBOI'O XKI'yTa)

20

KonrponeHas pabora Nel mo reme
«Kunematuka. /Ilunamuka. 3aKOHbI
COXpaHEHHsI B MEXaHUKEY

bubmmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJI0KEHUSI MOJIEKYJISIPHO-
KHHETHYecKol Teopun. bpoyHoBckoe
nerxenne. Juddysus

bub6moreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHHS U B3aUMOJIECUCTBUSA
4yacTull BelecTBa. Mojiein CTpOeHus ra3oB,
JKHUJIKOCTEN U TBEPABIX TEN

23

Macca mosekys. KonmnuecTBo BemecTsa.
IToctosiHHast ABOraapo

24

TernoBoe paBHoBecue. Temmneparypa u eé
n3mepenue. [llkana remneparyp Llenbcus

25

HNneanpueni raz B MKT. OcHoBHOE
ypaBHeHne MKT

bu6morexa IIOK
https://m.edsoo.ru/ff0c4fde

26

AOcooTHas TeMIepaTypa Kak Mepa
CpelHel KMHETUYECKOW SHEPrUH IBUKEHUS
MoOJIeKyJl. Y paBHeHUEe MeHeneeBa-
Knaneitpona

bub6morexa IIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /laneToHa. I"a30BbIe 3aKOHBI. Ypok ¢
ucnob308aHuem 000py008anus yenmpa
«Touka pocmay

28

JlabopartopHas pabora Ne2 «lccrneqoBanue
3aBHCUMOCTH MEXY MapaMeTpaMu
COCTOSIHHSI pa3pEKEHHOT O ra3ay

29

N3omnpoueccel B naeanbHOM Ira3e u ux
rpaduveckoe NpeCcTaBIeHue

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

30

BHyTpeHHss sHEPrus TepMOIUHAMUYECKOM
CHCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.
KommuectBo TemnoTsl 1 pabota. BHyTpeHHs s
HHEPrus OJHOATOMHOI'0 MIEAJIBHOIO ra3a

bu6morexa IJOK
https://m.edsoo.ru/ff0c5952
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bubmorexa IIOK

31 Buar Tennonepenatn https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTh BELIECTBA. Bubmiorexa LIOK
32 KonnuectBo TeminoTel mpu Tenaonepeaaye.
. https://m.edsoo.ru/ff0c5¢c36
AnunabaTHBIN TTPOIIECC
33 [lepBbIii 3aKOH TEPMOJMHAMUKHU U €TO bu6motexa [IOK
IIPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ff0cSefc
34 HeoGpaTuMocCTh MpoiieccoB B mpupo/Ie. bu6motexa [IOK
BTopoii 3aKk0H TepMOJMHAMUKI https://m.edsoo.ru/ff0c6230
35 [Ipunuun peivicteus u KIIJ[ Ternnooii bubmoreka [IOK
MAaIlINHbI https://m.edsoo.ru/ff0c600a
36 [Muka Kapuo u ero KIIJ]
37 DKooruyecKkue npodJieMbl TETII0PHEPTreTHKU
38 O6o0maromuii ypok «MoJtekymsipHast bubmoreka [IOK
¢dusnka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
39| «Morexyampron dusnxa, Ocons Bubmiotera LIOK
) https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKH
40 [TapooGpa3oBaHue U KOH/ICHCALIUA. bu6motexa [IOK
Vcnapenue u KunexHue https://m.edsoo.ru/ff0c63b6
A1 AOCOII0THAS U OTHOCUTEIbHAS BIAXKHOCTh bubmorexa [IOK
BO3ayxa. HachblleHHbIl nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnmueckue u
aMop(Hble Tena. AHU30TPONHS CBOWCTB
40 KpucTayioB. XKuikue KpucTaibl. bubmmoreka [IOK
CoBpeMeHHbIe MaTepUualibl. Ypox ¢ https://m.edsoo.ru/ff0c6510
UCNOIb308aAHUEM 000PYO0BANHUS YeHMPA
«Touxa pocmay
[lnaBnenue u Kpuctain3aus. Y aenbHast
43 teryiota rnuasienus. Cyomumanus. Ypok ¢ bu6mmoreka [IOK

UCNONIBL308aAHUEM 000PYO0BANHUS YeHMPA
«Touxa pocmay

https://m.edsoo.ru/ff0c6708
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bubmorexa IIOK

44 VYpaBHeHUE TEI0BOro 0agaHca https:/m.edsoo.ru/f0c6820

45 DNeKTpHU3alus Tell. DIEKTPUUECKHUM 3apsI. bubmoreka [JOK
JIBa BUa 31EKTpUYECKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[TpoBOIHUKH, TUITIEKTPUKU U

46 H(E)HYH}))IOBOJI};I/?KI/I. 3aK(I))H COXpaHEHUs bubmorexa [IOK

https://m.edsoo.ru/ff0c6bcc
AIIEKTPHUECKOr 0 3apsija.

47 BsaumoneiictBue 3apsanoB. 3akoH KymoHa. bu6moteka [IOK
ToueuHblil AIEKTPUUECKUN 3apsif https://m.edsoo.ru/ff0c6ced
Hanps:kHHOCTD 3JIEKTPUYECKOTO MOJIA.

48 HpI/IiLII/IH CyHepHO3I/IHI/II)I/I AIIEKTPHY ECKUX Bubmorexa IIOK

. N https://m.edsoo.ru/ff0c6df2
nosneil. JInaun HanpspkEHHOCTH

49 Pa6ora cuit 35ekTpocTaTH4ECKOro MoJIs. bubmmoreka LIOK
[Torennman. PasHocTh moTeHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY ¥ TUATIEKTPUKH B
AJIEKTPOCTATUYECKOM IIOJIE.

50 I[mneI:)KTqueCKaﬂ MPOHULIAEMOCTb. YpoK ¢ bubmorexa OK

https://m.edsoo.ru/ff0c7018
UCnob308anuem 000py008anUs yeHmpa
«Touxa pocmay»
N but6moreka [JOK

51 Onekrpoémkocts. Konaencarop https://m.edsoo.ru/f0c7126

57 DneKTPOEMKOCTb MJIOCKOI0 KOHAEHCATOpA. bu6motexa [IOK
DHeprus 3apsKEeHHOro KOHJeHcaTopa https://m.edsoo.ru/ff0c72c0

53 JlabopaTopHas pabora Ne3 "N3mepenne
AIEKTPOEMKOCTH KOHJIeHcaTopa"

[IpyuHUMD AEWCTBUS U TPUMEHEHHE

54 KOHJICHCAaTOPOB, KOMMPOBAILHOIO arapara,
CTPYHHOrO mpUHTEpa. DIEKTPOCTATUIECKAST
3amuTa. 3a3eMJIEHHE 3JIEKTPOnprHOOpPOB
DIIEKTPUYECKUI TOK, YCIIOBUS €r0

55 cymecrBoBanus. [loctosiHubI TOK. Cuna

toka. Hanpsiokenne. ConpoTuBieHue. 3akoH
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OmMa g yuacTka nenu. Ypok ¢
ucnob308aHuem 060py008anHus yeHmpa
«Touxa pocmay»

56

[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COEIMHEHNUE TPOBOIHUKOB.
JlaGopatopHas padota Ne4 «M3yueHue
CMEIIaHHOI' O COEIMHEHUS PE3UCTOPOB)»

bubmmoreka IJOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOIIHOCTB JIEKTPUIECKOTO TOKA.
3akoH Jlxoynsa-Jlenua. Ypox ¢
UCNONb308aAHUEM 000PYO08AHUS YeHMPA
«Touka pocmay

bubmmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 15 mOHOM (3aMKHYTOM)

eKTprdecko nenu. Koporkoe 3ambIkaHue.

JlabopaTopHas pabora Ne5 «M3mepenue
OJ1C ucTOYHMKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBJICHUS»

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs MPOBOUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCHMOCTH COIPOTHBIICHHUS
METAJIJIOB OT TeMIePaTypHhIL.
CBepX1npoBOJIUMOCTh

60

OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX TyYKOB

61

[TonynpoBOHUKHU, UX COOCTBEHHAS U
IIpUMecHas MpoBoaAuMOocCTb. CBolicTBa p—n-
nepexoza. [lonynpoBoiHUKOBbBIE TPUOOPHI.
Ypok c ucnonvsosanuem obopyoosanus
yenmpa « Touka pocmay

bub6muorexa IIOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTpUYECKNN TOK B pacTBOpax U
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTUYECKAS 1M CCOLIALIMSL.
DNEKTPOIIN3

bu6morexa IIOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUM TOK B ra3ax.
CaMoCTOITEIbHBIA H HECAMOCTOATEIbH BIH

bub6morexa IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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paspsia. Momnus. [Tnazma

OnexTpuyecKkue Npudopsl U yCTPOHUCTBA U UX

bubmmoreka [IOK

64 IpakTu4yecKkoe npumenenue. I1pasuna 1 https://m.edsoo.ru/f0c86fe
TEXHUKU 0€30MacHOCTH
. but6moreka [JOK
65 O6o0maromuit ypok « IIeKTPOAHHAMHKA 1 hitps://m.edsoo.ru/f0c88be
KontponpHas pabora Ne3 o teme
66 «2nekTpoctaTtuka. [locTosHHBII 1 1 bubmmoreka [IOK
ANEKTPUYECKU TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
. bubmuorexa IIOK
67 O6o6maromuii ypok o temam 10 kiacca 1 https:/m.edsoo.ru/f0c8c56
N bubmmoreka [JOK
68 O6o6maromuii ypok mo temam 10 kimacca 1 htps:/m.edsoo.ru/f0c8f6e
OBUIEE KOJIMYECTBO YACOB I10 63 3 5
I[TPOT'PAMME
11 KJIACC
KoanuecTBo 4acoB
Nen/n | Tema vpoka K Hoax . DJieKTPpOHHbIEe HU(POBbIE
) yp Bcero OHTPOJILHEIC PAKTHYECKHUE | o GhazoBaTe/bHbIE pecypehl
padoThI padoThbI
[TocTrostHHBIE MATHUTBI U X
1 B3aumMojierictBue. MaruutHoe nosue. Bekrop 1 bubmuorexa [JOK
MarHUTHOW UHAYKIUHU. JINHUY MarHUTHON https://m.edsoo.ru/ff0c9778
WHAYKLIHAU
MarsuTHO€ 10JI€ TPOBOJIHUKA C TOKOM.
2 ponotmios & Toxow. Tpore | bubmorera LIOK
POBOA P https://m.edsoo.ru/ff0c98fe
UCNONIL308AHUEM 000PYO0BAHUSL YeHMPA
«Touxa pocmay
3 JlaboparopHas pabota Nel «M3ydeHue 1 1 bubmoteka [IOK



https://m.edsoo.ru/ff0c86fc
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MAaramMTHOI'O IMOJI KaTYIIKHW C TOKOM»

https://m.edsoo.ru/ff0c98fe

JlelicTBME MarHUTHOTO MOJISI HA TPOBOJHUK C
TokoM. Cuna Amnepa. JlabopaTtopHas
paborta Ne2 «MccnenoBanue neicTBust
MOCTOSIHHOI'O MarHuTa Ha paMKy C TOKOM»

bu6moreka [JOK
https://m.edsoo.ru/ff0c9acO

JlericTBHE MarHUTHOTO TTOJIST HA
JIBIKYIIYIOCS 3apsKeHHYI0 yactuiy. Cuna
Jlopenua. Pa6ota cuiel Jlopenna

bubmioreka [IOK
https://m.edsoo.ru/ff0c9df4

DnekTpoMarHuTHas uHAyKiusa. [ToTok
BEKTOpa MarHuTHOM uHaykuuu. 3/C
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papages

JlabopartopHas pabora Ne3 «ccnemnoBanue
SIBJICHUS DJIEKTPOMArHUTHON UHIYKITUNY.
Ypok c ucnonvsosanuem obopyoosanus
yeumpa « Touxa pocma»

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIIEHHE CAMOMHIYKIIUU.
OJ1C caMmOMHIyKIIMH. DHEPrusi MAarHUTHOTO
MOJISI KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJie

bu6moreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCTpoucCTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIE MATHUTBI,
JJIEKTPOMArHUTBI, 3JIEKTPOJBUTATEND,
YCKOPUTEIIU 3JIEMEHTAPHBIX YaCTULL,
VHIYKIMOHHAS I1€Yb

10

O6o0maromuii ypok « MarHuTHOE ToJIE.
DNeKTpOMarHUTHAS WHIYKITUSDY

bu6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padora Nel o Teme
«MarauTtHoe moJje. IeKTpoOMarHiuTHas

VHTYKIIASD)

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAaHUUYECKHUE KOJIEOAHNS.
[Mapmonunueckue konedaHus. Y paBHEeHUE
rapMoHUYecKuX Konebanuii. [IpeBpamieHne

bu6moreka [JOK
https://m.edsoo.ru/ff0caf06
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SHEPrUu. YpoK ¢ ucnonv3oeanuem
obopydosanus yenmpa « Touka pocmay

13

JlabopaTtopHas pabora Ne 4 «VccnenoBanue
3aBUCUMOCTH TTEPHO/Ia MAJIBIX KOJICOaHM
rpys3a Ha HUTH OT AJIMHBI HUTU U MAaCChI
rpy3a»

14

KonebatenpHblil koHTYp. CBOOOAHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUs B UICaIbHOM
KoJe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXITY
MEXaHHUYECKUMH U 3JIEKTPOMAarHUTHBIMHU
KOJICOAHHUSIMH

bu6moreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXPaHEHUS
SHEPTUU B UJICATHHOM KOJIEOATEITHHOM
KOHTYpe

bu6moreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienne o 3aTyXxam X KOJeOaHUSX.
Brinyx1eHHBIC MEXaHUYEeCKUE KOoIeOaHusl.
Pe3onanc. BeiHyX1€HHbIE
AJICKTPOMArHUTHBIE KOJIeOaHuUs

bu6moreka [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennslii Tok. CHHYCOMJANbHBIN
NepeMEHHBIA TOK. MOIIHOCTh TEPEMEHHOT O
TOKa. AMIUIUTYTHOE U IEUCTBYIOIIECE
3HaYEHME CUJIbl TOKA U HAIPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmatop. [IponsBoacTso, nepenaya
U NIOTpeOJIEHN € IIEKTPUUYECKON SHEPTUH.
Ypox c ucnonvsosanuem obopyoosanus
yeumpa «Touxa pocma»

19

VYCTpoiicTBO M TPAaKTUUECKOE MPUMEHEHNE
AIEKTPUYECKOr 0 3BOHKA, TEHEPATOPA
IIEPEMEHHOr 0 TOKA, JMHUI dJIEKTpoliepeaay

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

20

DKOJIOTHYECKHUE PUCKU NPU IPOU3BOACTBE
anekTposHeprun. KynbTypa ncnonb3oBaHus
AJIEKTPOIHEPIUHU B ITOBCEIHEBHON KU3HU

21

MexaHn4eCKHe BOJTHEI , YCJIOBHA

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cb820
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pacnpoctpanenus. [lepuoa. Ckopoctb
pacrpocTpaHeHus U 1JI1MHA BOJIHBL.
[Toriepeunbie U MPOJOIbHBIE BOJTHBI

https://m.edsoo.ru/ff0cca54

3ByK. CKOpOCTBh 3ByKa. [ pOMKOCTB 3BYyKa.

bu6moreka [JOK

22
Bricora Tona. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
73 DNIeKTpOMarHUTHBIC BOJHBI, UX CBOMCTBA U bu6mmoreka [JOK
ckopoctsb. [llkana 3eKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIUTIBI paAOCBSI3H U TEJICBUICHUSI.
PasBuTtune cpencrs cs3u. Panuosnokamnus
75 Kontponpnas pabora Ne2 «Konebanus u bubmorexa L{OK
BOJIHED» https://m.edsoo.ru/ff0cc6{8
ITpsmonmuelinoe pacnpocTpaHeHUE CBETA B
26 0 pHo OJTHOM cpe pe queqflljmﬁ W CTOYHHK bubmorexa HOK
JIHOPORHON CPEAE. https://m.edsoo.ru/ff0cd350
cBeTta. Jlyu cBera
OTpakeHne cBeTa. 3aKOHBI OTPaKEHUS
27 CszTa IToctpoenue 1306 ameﬁnﬁ B bubmorexa HOK
’ P P https://m.edsoo.ru/ff0cd4e0
MJIOCKOM 3€pKajie
ITpemomnenne ceeta. IloaHOE BHYTpEeHHEE
28 OTp axxenne. [IpenenpHbBIi yron H}(;J'III){OFO Eubmorexa HOK
P - 1Peal yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTpaKEHUS
29 JlabopartopHas pa6ota Ne5 «M3mepenue bu6mmotexa [IOK
TOKa3aTess MPeJIOMIICHUS CTEKJIa» https://m.edsoo.ru/ff0cd67a
JInnsel. IocTpoeHue n3o00pakeHnii B IMH3E.
30 dopmyna Tof{rl)(oﬁ JIMH3BI {)’BennquHe bubmorexa HOK
PMY ' https://m.edsoo.ru/ff0cddle
JIMH3EI
31 JlaGoparopHas padora Ne6 «ccnenoBanue
CBOICTB N300 paKCHUI B JIMH3AX)
Hucnepcus cseta. CioxHbIH cocTaB 0er10ro
32 cgera. LBer. JlabopaTopHnas pabora Ne 7
«Habmronenue qucnepcun cBeTa
33 WnTepdepenuus ceera. Judpakuus ceera. bubmuotexa [IOK

JudpakunonHas penérka

https://m.edsoo.ru/ff0ced22
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HOHGPG‘IHOCTB CBC€TOBBIX BOJIH.

bu6moreka [JOK

34 [Tonsipuzanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTHueckue NpubOphI U yCTPOICTBa U
yCJIOBHSI UX O€30MaCHOTO TPUMEHEHUS
["'paHUITBI MPUMEHUMOCTH KJIaCCUICCKON
36 MI;XaHEKI/I. II)TOCTyJIaTI)I crenuaibHON Bubmiorexa ITOK
https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIILHOCTH
37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. bubmorexa [JOK
3aMeJJIeHue BpEMEHU 1 COKpaIleHUE IJTMHBI https://m.edsoo.ru/ff0cfa42
DHEpPrus U UMITYJIbC PEISITABUCTCKON
38 ‘IaCTI:/IHLI. CB}I3ByMaC(I:)BI C DHEprueu u bubmorexa LHOK
https://m.edsoo.ru/ff0cfc68
MMIYJbCOM. DHEPrus MoKos
Kontponpnas padora Ne3 «Omntuka.
39 OCHOI];I)I CHGIIIEEU‘ILHOIZ TEOpUHn bubmorera IIOK
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIBLHOCTH
40 ®oronsl. Popmyna [lnanka. DHeprus u bubmuoreka LIOK
UMIyJIbC GOTOHA https://m.edsoo.ru/ff0cfel 6
A1 OTtkpeiTHE U HccnenoBanue GoTodddekTa. bubmorexa [JOK
Omeitel A. I'. CToneToBa https://m.edsoo.ru/ff0cffc4
3akoHnbl pororddekra. YpaBHeHUE
42 SﬁHmTegI)Ha nnqs)lq()boma(b(gema. «Kpacnas bubmorexa [TOK
https://m.edsoo.ru/ff0d015e
rpanunay ¢porodddexra
43 JlaBnenue ceera. OmbiTel I1. H. JleGenena. bu6moreka [JOK
XUMHUUYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckne ycTpolCTBa U IIPAKTUIECKOE
IpUMEHEHHUe: POTOIEMEHT, (POTOIATUHK,
44 CoJIHEeYHas Oarapesi, CBeTOAMOA. Ypok ¢
UCNONB308AHUEM 0O0PYO0BAHUS YEHMPA
«Touxa pocmay»
45 Pemenue 3amad mo Teme «JI€MEHTBI bu6moreka [JOK
KBAHTOBOM OIITUKH https://m.edsoo.ru/ff0d0302
46 Mopens atoma Tomcona. OnbBITH bu6moreka [JOK
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Pesepdopaa mo paccesHuio o-4acTil.
[LnanerapHas Mojiesib aTOMA

https://m.edsoo.ru/ff0d091a

bu6moreka [JOK
41 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nyuyenue u noraomeHue GOTOHOB MpU
48 nepg;oz[e aToma c OJIIHHOFO y(i[))OBHSI 3Hegrm/1 bubmorexa [IOK
Ny https://m.edsoo.ru/ff0dOafa
Ha Apyroi. Bumel cnexkTpos
BomHoBEBIE cBOMICTBA yacTull. BoaHEI 1e
49 Bpoiins. KopnyckynsipHO-BOJIHOBOM bubmotexa [JOK
nyanu3M. CIOHTAaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHHe
OTKpbITHE paUOAKTUBHOCTU. ONBITHI
50 Pe3eI]);)(1)opz[g rf[o OMpeeIeHUI0 COCTaBa bubmorexa [TOK
https://m.edsoo.ru/ff0d0fd2
PaOAKTUBHOTO U3ITy4CHHS
CroiicTBa anba-, 6era-, raMMa-u3IydeHUs.
51 BiustHue paamoakTUBHOCTH HA KUBBIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMBbI.
59 Anbda-pacnaa. DIEeKTPOHHBINA U bubmoreka [IOK
MO3UTPOHHBIN OeTa-pacmnaj. ["amma- https://m.edsoo.ru/ff0d1162
W3ITy4CHUE
DHeprus CBs3M HYKJIOHOB B sJipe. SlnepHbie
peakuuu. Anepusiii peaktop. [Ipo6iemsl, bubmorexa L{OK
53
MEPCHEKTUBbI, YKOJIOITMYECKHUE aCEKThI https://m.edsoo.ru/ff0d1356
SJIEPHON SHEPreTUKHU
DneMeHTapHbIe YacTUIbl. OTKpBITHE
MO3UTpOHA. MeToAbl HAOMIOJeHUS U
54 pEerucTpanuu dJIeMeHTapHbIX YaCTHII. bubmorexa [IOK
Kpyrasiit cton «®yHaamMeHTanbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoencTBus. EquncTBO msnaeckoit
KapTUHBI MUPaA»
55 Bun 3Bé3qHoro Heba. Co3Be3nusl, spKue

3Bé3}:[I)I, IIJIAaHETHI, UX BUAUMOC IBUKCHHUC.
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ConHeuHas cucremMa

56

Connne. ComHeyHass akTUBHOCTEL. McToUHHK
sHepruu CoJiHIa U 3BE3]

57

3BE3/bI, X OCHOBHBIC XapaKTEPUCTHKH.
3BE3IBI TIIABHOM MOCIIEN0BATEIHHOCTH.
BryTtpennee ctpoenue 38€31. CoBpeMeHHBIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUH U
spomory ComHia 1 3BE3 ]

58

Mieunsiii [IyTe — Hamma ['amakTuka.
[Tonoxenue u nerxenne ConHua B
lNanaktuke. ['anaktuku. YEpHbIE OBIPHI B
AJIpax raJaKTUK

59

Bcenennas. Pazoeranue ranaktuk. Teopus
Bbonsuioro B3peiBa. PennkToBo€e H3inydyeHue.
MeraranakTuka

60

Hepemiennsie mpobieMbl aCTPOHOMUU

61

KonTponbsHas padora Ne 4 «3meMeHTsI
ACTPOHOMUH U aCTPODUZHKI

O6ob1maroniee NOBTOPEHUE -74

62

Pous ¢msuku 1 actpoHOMHUU B
SKOHOMMYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax
JIeSITeJIbHOCTH YEJIOBEKa

63

Posib 1 MecTO pU3UKK U aCTPOHOMUU B
COBpEMEHHOW HayYHOU KapTHHE MUpa

64

Poib ¢puznueckoii Teopuun B GopMupoBaHUU
IPEACTaBICHUN 0 PU3HUECKON KapTUHE
Mupa

65

Mecro ¢uznueckoil KapTUHBI MUPA B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJICTABICHUN O IPUPOLE

66

MaruuTtHoe€ noJje. JIeKTPOMarHuTHas




UHAYKI WA

Onrtuka. OCHOBHI clieUaIbHON TEOPUHU

67 1
OTHOCHUTEIbHOCTH
63 KBanTtoBas ¢uznka. JneMeHThl aCTPOHOMUHU 1 bubmorexa [{OK
U acTpopu3uKu https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJAYECKOE OBECITEYEHUE OBPA3OBATEJIBHOIO
MMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA
e ®wusuka, 10 kmacc/ Msakumes [.5., bByxosues b.b., Corckuit H.H. mox penakuwmeit
[TapdentneBoit H.A., Akunoneproe obmectBo «M3natenscrBo «IIpocBenienne» »
o @wusuka, 11 kmacc/ Msakumes I'.JI., byxoues b.b., Yapyrun B.M. mon pemakuueit
[MapdentneBoit H.A., Akunoneproe obmectBo «M3natenbcrBo «IIpocBenieHne»»
e COopnuk 3agau no ¢pusuke, 10-11x/PeivkeBny A.IT./ M: «JIpoda», 2016r.

METOAUYECKUE MATEPHUAJIBI U151 YUUTEJISL

e  @usuka. bazoslit ypoBenb. 10 kiace : Mmetroguueckoe nocooue / M. A. IlerpoBa, B. B.
Kynpssues. — M. : [Ipoda, 2019r.

e OmnopHble KOHCIIEKTHI B Aud depenniupoBannbie 3ana4uu mo ¢usuke, 10-11 ki./ Mapon
E.A, «M3natensctBO «lIpocBemenusi»»,2008r.

e (CoOopnuk 3ana4 no ¢usuke, 10-11x1/PeiMkeBuu A.I1./ M: «Ipoda», 2016r.

e COopuuk 3amau no ¢usuke: 10-11 ki (cranmapt u yriayOJieHHBIH ypoBeHb)/['pomiieBa
0.1, «M3marenbcTBo «Ok3amen», 2015 r.

e Jloypounsie pa3paborku. 10 knacc : yue6. Ilocobue nnst obuieodpasoBar. opranuzanuii /
E. b. [lerposa, M. 1O. Kopones, «M3natensctBo «IIpocBenienue»», 2017

e ®dusuka : KOHTPOJb 3HAHWN, YMEHUN M HaBBIKOB ydamuxcs 10-11 k. oOmeoOpasoBart.
yUpexKJACHUHN : 0a30BbI M MPOQHI. YPOBHU : KH. jisi yuutens / B. A. 3aborun, B. H.
Komuccapos. — M. : IIpocsewmenue, 2008.

NP POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH HHTEPHET
e https://resh.edu.ru - Poccuiickas 3yieKTpoHHas IIKOJIa
e https://lesson.edu.ru/catalog -bubmoreka nudpoBoro 06pa3oBaTEILHOTO KOHTEHTA
e http://festival.1september.ru/articles/ - ¢ectuBanp nmemarorndeckux uaend «OTKPBITHIN
YPOK»
http://www.school.mipt.ru - MOTU — MockoBckuii (pU3MKO-TEXHUUYECKUH HHCTUTYT
http://www.fizika.ru - caifT 1y yunuTtenei pU3NKU U UX YICHUKOB
http://www.physics.ru - MaTepuansl o gpusuke
http://school-collection.edu.ru - equnas xoiuiekuus [{OPoB
http://college.ru/fizika - moaroroska k EI'D 2023 no ¢usuke oHmaitH
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