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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpPOBHS Ha YPOBHE CpPEIHEr0 OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa30BaTENbHOM MpOrpaMmel, mpeactaBieHHbIX B OI'OC
COO, a Takxke c yuérom deaepanbHOil paboueld MporpaMMbl BOCIHUTAHHUS H
KOHUEMNIMU MpenojaBanusi yueOHoro mnpeamera «®dusnka» B 00pa3oBaTENbHBIX
OpraHu3alusax Poccniickon denepanum, peanu3yrommux OCHOBHBIE
o0pa3oBareabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHupa oOydarommxcs 10—11 kmaccoB mpu
o0yueHuu ux ¢Qu3nke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JEATEILHOCTHOIO
noaxoxaa. IIporpamma mo ¢usuke coorBercTByer TpedboBanusiM PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pE3YJIbTaTaM
oOyueHus, a TAaKK€ YUYMTHIBAET HEOOXOAUMOCTh peau3allid MEXKIPEIMETHBIX
CBsize (U3MKH C €CTECTBEHHO-HAyYHbIMH Y4YeOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENHM M3Y4YEHMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEro
00pa30oBaHus, IJIAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma o (pusmKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOECHUS Kypca (pU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOAaM 00y4YEeHHUS;

e cojaepxkaHue yueOHoro npeamera «dusukay» 1o rogaM o0ydeHus.

®du3zrka Kak Hayka O HauOojee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTYyINas B
KayecTBe yueOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMi 00 okpykaromeM mupe. [IkonbHbINA Kype pU3MKK — cucTeMooOpa3yrouil
JUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DU3MUECKHE 3aKOHBI
JeKaT B OCHOBE IPOLECCOB U SBICHUM, H3y4aeMbIX XHMMEW, OHOIOTHEH,
dbuzmyeckor reorpadueit U actpoHomuei. lcmonb3oBaHME W aKTHUBHOE
npuMeHeHne (U3WYECKUX 3HAHUWA  ONpeAensieT XapakTep U pa3BUTHE
pa3sHOOOpAa3HBIX TEXHOJIOTMM B c(epe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIyYEHHsS] HOBBIX MATE€pUAIOB C 3aJlaHHBIMUA CBOMCTBAMU M JPYTHX.
W3yuyeHne (QU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM NPUMEHSTH
Hay4HbI METOJI MIO3HAHUS MPU BBITIOJTHEHUN UMH Y4E€OHBIX UCCIIEI0BAHUN.

B ocHOBy kypca ¢u3uku a8 ypoBHsS CpeaHEro oOIIero ooOpa3oBaHUS
NOJIOKEH PAJ HAEH, KOTOpbIE MOXHO paccMaTpuBaTh KakK MPUHLMUIIBI €ro
OCTPOEHHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEH Kypc SIBISIETCS JIOTHYECKHU
3aBEpPIIEHHBIM, OH COJIEPIKUT MAaTEepUaN U3 BCEX pa3/iesioB (GU3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW maTepuanl Kypca (PU3UKU
o0beAMHEH BOKpYr (Qu3myeckux Tteopuil. Beaymmum B Kypce sBisiercs
dbopMUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pWH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHMANA (PU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a Takke ¢ MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTMUYECKUMU TIPOOIEMaMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢usumku mpeamosnaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKEHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanu3yercss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COZICpXaHMsI, TOCBIIMIEHHBIX SKOJOTHYECKHMM TpobJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHHKHM M TEXHOJIOTWW, a TaKXe OO0CYXKICHHS
Ipo0JIeM pallMOHAIBHOTO MPUPOAOIOJIL30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXKHEBBIMHM JJIEMEHTAMHM Kypca (M3MKM Ha YPOBHE CpEIHEro OOLIEro
o0pa3oBaHus SIBISIIOTCS (u3nyeckue Teopuu (popMUpOBaHUE NPENCTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABIEHUAX O MPUPOJE, TIpaHHIlAX
NPUMEHHUMOCTH TEOpUW, [JIi OINHCAHUS €CTECTBEHHO-HAYyYHBIX SIBICHUN U
MIPOLIECCORB).

CucTeMHO-1eATEeIbHOCTHBIN MOAXO0Jl B Kypce (PU3MKU peau3yeTcs Mpexe
BCEro 3a CUYET OpPraHu3aluy SKCHEPUMEHTAILHON JEATETbHOCTH 00Yy4arouIuXcs.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKH — OTO HCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme no (u3nke oObeIWHEHbI B OOLIMN CIUCOK YYEHHYECKHX
MPaKTHUYECKUX paboT. Briaenenue B yka3aHHOM IEpevHe JTaOOpaTOpHBIX padoT,
NPOBOJMMBIX JJII KOHTPOJSI M  OLUEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
00pa3oBaTeNbHOTO TMpoIEecca HUCXOAs U3 OCOOCHHOCTEW IUJIaHUPOBAHUSA W
ocHamieHuss kaOunera ¢usuku. Ilpm »sTom oOecneunBaeTcs OBIAJACHUE
OOy4alOUMMUCS YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUs, HCCIEIOBAHMS
3aBUCUMOCTE (PU3MYECKUX BEJIMYMH U T[IOCTAHOBKY ONBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

bonbiioe BHMMaHWE YIESETCS PEIICHHI0 PAcUETHBIX M KayeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacu€THBIX 3aJlay MPUOPHUTETOM SIBIIIOTCS 33Ja4d C SIBHO
3aJjaHHON (PU3MUECKON MOJIENbIO, TO3BOJISIONINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjiesia Kypca, TaKk U HUHTETpUPYd 3HAHUS U3
pasHbIX pa3fesoB. s KauyecTBEHHBIX 3aj]lad MPUOPUTETOM SIBISIOTCS 3aJlaHUs Ha
O0OBSICHEHHE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKarolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENTU JJisi CHUTYalluH MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuaibHO-
TEXHHYECKOMY O0O€CIeueHuI0 y4yeOHOro mpoliecca 0a30BbIi ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEIHETO 00I1ero 00pa30oBaHusl JOMKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYyYHOro IuKkia. B kabunere Qu3nKku AOMKHO OBITH
HeoOXxoauMoe J1abopaTopHOEe OOOpYIOBaHUE I BBIIOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3nMKe y4eHWYECKUX MPAKTUUECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpaninonHoe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM  JOCTATOYHOCTH U  OOECIIEUYMBAET IOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (HU3HKE KIIOYEBBIX IEMOHCTpAUi IS
WCCIICIOBAaHUSI  M3y4aeMbIX  SIBJICHUH ©  MPOIECCOB, OJMIUPUYCCKUX U
(G yHIaMEHTAIIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyqOBaHUE [JIsi YUYEHMUYECKHUX MPAKTUUECKUX padoT
dbopMupyeTcst B BUAEC TEMAaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUJICKTa Ha JBYX OOydJaromuxcs. TeMaTHYeCKue KOMIIICKTHI
7a00paTOpHOro 00O0pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIIBLHBIX CUCTEM B BUJIEC IUPPOBBIX JTaOOPATOPUIA.

OCHOBHBIMH TIETISIMH M3y4deHUsT (DU3UKH B OOIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHHEe WHTEpeca M CTPEMJICHHS OOYYaIOMIUXCSd K HAyIHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYabHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE NPEACTABJICHUI O HAYYHOM METO]Ie MO3HAHUs U (POpMUpOBaHKE
MCCIIeIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHe HAy4YHOIO MHPOBO33PEHUSI KaK pe3ysbTara H3y4dCHHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (dopmupoBaHne yMeHUW OOBSICHATH SBICHHUS C HWCIOJb30BAaHUEM
bu3MYeCcKUX 3HAaHUHM 1 HAYYHBIX J0Ka3aTEIbCTB;

e (opmupoBanme MpeacTaBACHUN O posid (U3UKHA 1T PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHM.

JlocTikeHne dTUX TieNield 00ecTeurnBaeTCs pelIeHUEM CIIeIYIOMUX 3a7ad B

mpoliecce U3ydeHus Kypca GU3NKA Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBbl  3HaHMH 00  o0mwMx  (U3NYECKUX
3aKOHOMEPHOCTHIX, 3aKOHaX, TEOPHUsIX, BKJTFOYAS MEXaHHKY,
MOJIEKYJSIDHYIO  (DM3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHme yMEHUH TPUMEHATH TEOPETUYECKHE 3HAHUSA IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIIOCOOOB pEHIEHUS Pa3IUYHbIX 3aJad C SIBHO 3aJaHHOU
busnyeckoil MoOJIENbI0, 3a7ad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3ianue PU3NYECKOr MOJIeNH, aIeKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJECHUE METOAAMH CAMOCTOSITEIBHOIO IJIAHUPOBAHMS U IPOBEICHHUS
(bU3MUECKUX SKCIEPUMEHTOB, aHaIW3a M HHTEpIpeTanuu WHOOpMaluu,
OIpPEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3JaHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BbIM ypOBEHb) Ha YpOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoautcsa 136 gacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEpPeUueHb Ja0OpaTOPHBIX U
MIPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
NIPOBEJICHUST JTA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIWBHIYATbHBIX
0c00EHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYYEHUA
10 KVIACC

Paznen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHUS

®usnka — Hayka O mpupoje. HaydHble METOJbI MO3HAHUS OKPYKAIOIIETO
mupa. Poib 3KCnepuMeHTa W TEOpUHM B TMPOIECCEe IO3HAHUS MPUPOJIBIL.
DKCHepUMEHT B (PU3HKE.

MonenupoBanne (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3nYeCcKUe 3aKOHbI U TEOPUH. ['paHUIlbl TPUMEHUMOCTH (DU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpPA, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

Jlemoncmpayuu

AHanoroBele U UHUQPPOBbIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIbIOTEPHbIE
JATYUKH.

Paszaea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe naBukeHUE. OTHOCUTENBHOCTh MEXAHHYECKOTO JIBHXKECHUSI.
Cucrema orcué€ra. Tpaekropus.

[lepemerienue, CKOpOCTb (CpeaHsiE CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) U
YCKOpPEHUE MaTepUaIbHOM TOYKHM, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxeHue nepeMenieHu U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsMOJIMHEWHOE ABMkKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHS, TyTH U IEePEMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOoniHOE nasieHne. Y ckopeHue CBOOOAHOrO MaieHHUs.

KpuBonmuHeliHOe  OBHKEHHWE. [[BMKEHME  MaTEepuasbHOM  TOYKM IO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEUHAS
ckopocTtsk. [leproa u yacrora obpamienus. LleHTpocTpeMurensHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUIAOMETP,
JIBUKEHUE CHAPSAO0B, LEITHBIC U PEMEHHBIC MTEpEaavH.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCUETA, MIUTIOCTPALUSI KNHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBaHue IBHXKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3yX€ U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenune naBuxkeHusi Tena, OPOIICHHOTO MOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHusi CBOOOAHOTO MaICHUS.

HanpaBiieHre CKOpOCTH MPU IBU)KEHUU 110 OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopnule padbomul

N3yuenne HEpaBHOMEPHOI'O ABUXKEHUS C LIEJBIO ONPEIEIICHUS] MTHOBEHHOM
CKOpPOCTH.

HccnegoBaHue COOTHOUIEHUS MEXKAY IYTAMH, NPOWJICHHBIMU TEJIOM 3a
MOCJIE/IOBATENIbHBIE PaBHbIE MPOMEXKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM
JBH>KEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYIIIO.

N3yuenune IBUKEHUS [IapUKa B BA3KOU KUIAKOCTH.

N3ydyenue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpunonn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
NHuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HproToHa
IUIs1 MaTepuaabHOM TOUkU. Tpetuil 3akoH HproTOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHUs CKOJIBKEHUS U cujia TpeHus nmokos. Koaddunment tpeHus.
Cuna conpOTUBIICHUS MPU IBUKCHUU TEJa B )KUIKOCTH UJIU Ta3e.

[ToctynarenbHOE U BpallaTeIbHOE JTBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CuJIbI OTHOCUTEIBHO OCU BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOHCTBA W MPAKTUYECKOE MPUMEHEHHE: MOJUIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

N3smepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOpMAIIHH.

Hesecomocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHHE CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHMUS.

VYcnoBus paBHOBeCHs TBEPAOro Tella. Buabsl paBHOBECHSI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabomul

N3ydyenue ABM>KEHUS OpycKa MO HAKIOHHOM MIOCKOCTH.



HccnegoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE U
pPE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBU PpPAaBHOBECHS TBEPAOrO TEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbe MaTepuasibHOW TOYKH (Tena), CUCTEMbl MaTepUAbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHUE HUMITyJbca Tejld. 3aKOH COXPAaHEHUsS HMITYJbCa.
PeakTuBHOE IBUXKEHHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukH. Teopema 00 HW3MEHEHHH
KUHETUYECKOW SHEPTHH.

ITorennmaneHas DHEPIUS. [ToreHnmanbHas JHEPrus yIpyro
nebopMupoBaHHOW  mpyxkuHbl. [loTeHunumanbHass sHepruss Tejda  BOIM3HU
MMOBEPXHOCTH 3E€MJIH.

[loTeHuMambHBIE WM HENOTEHUUAJIBHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHCTEMBI TEIl.
3aKOH COXpaHEHHsI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHHWE: BOAOMET, KONED,
IIPY>KUHHBIA IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTeHUMAIBLHON SHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3ydyenue aOCONIOTHO HEYNPYroro ynaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
T€Ja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosekysipaasi pu3nka 1 TEPMOJHUHAMUKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe paBuxeHue. duddysus. Xapakrep HBIKEHUS U
B3aMMOJICVCTBHSl 4YacCTHUI] BelIeCcTBA. MoJenu CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX TN U O0BSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeniel. Macca u
pasmepsnl mosekyil. KonnuectBo Beniectna. [Toctostnaas ABorajpo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopgens  uageanpHOro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJICATLHOTO Ta3a. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpeaHEld KUHETHMYECKOW HSHEPruM TEIUIOBOrO JABMKEHUsA dYactul rasza. l[llkana
temneparyp KenbBuHa. ['a3oBble 3akoHbI. YpaBHeHne MeHneneeBa—Knaneiipona.
3akoH [lameroHa. M3omponeccsl B WICAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBIeHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHl, JOKa3bIBAIONIME JTUCKPETHOE CTPOEHWE BelecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COCTUHECHHUIA.

OnpiThl 10 TUPPY3UU KUIKOCTEN U ra30B.

Mogenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CyLIECTBOBAaHHE MEXMOJIEK YIS PHOT O
B3aMMO/ICVICTBHSI.

Mogenb, HILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS ra3a HA CTEHKH COCYAa.

OnbIThl, WUTIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSIHUS WJICAIBLHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTHA MEXKTY MMAPAMETPAMU COCTOSHUSL PA3PEKECHHOTO
rasa.

Tema 2. OcHoeébl mepmoouHaAMUKU

TepmoanHamuueckasd cucteMa. BHYTpeHHSI SHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bI e€ n3MeHeHus. KomndaecTBo TeminoTel u padora. BHyTpeHHss
DHEpPrusi  OAHOATOMHOIO  MWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUSI, U3IyYEHUE. Y JeibHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI Ipy TEIUTONEpeaaye.

[Tonstue 00 amumabatHom mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3aKoHa TEPMOAMHAMUKH K HM3omporieccam. [ paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoguHamMuku. HeoOpaTuMoCTh POLIECCOB B IPUPO/IE.

TeroBele  MamuHbl.  [IpyUHOUIBL ~ [EWCTBUS ~ TEIUIOBBIX  MAalIUWH.
[IpeoOpazoBanusi >HepruM B TEMJIOBbIX MamuHax. KoadduiueHt moiae3Horo
nerctBus TerioBoil Mamuubl. [lukn KapHo u ero kodg@uIlMeHT MoJjIe3HOro
JENCTBUS. DKOJIOTUYECKHE MPOOJIEMBI TETLIIODHEPTETUKH.



Texuuyeckue yCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIONNUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Teja IpU COBEPILIEHUU DPAOOTHI: BBUIET
npoOKU 3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN SHEPIUH (TEMIIEpPATYpPhI) TENA P TEIUIONEpe1aye.

OnpiT 1o anuabaTHOMY pacCUIMPEHHIO Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopnenu napoBoi TypOUHBI, IBUTaTENsl BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuui saxcnepumenm, rabopamophvie pabomul

N3Mmepenne yaeapHON TeMI0EMKOCTH.

Tema 3. Azpecammnsvie cocmoanus eewecmea. Pazoevie nepexoonvt

[lapoo6pa3oBanue u kKoHjeHcanus. Mcnapenue u kuneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BIAXKHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KAIIEHUS OT AABJICHHUS.

Teépnoe Teno. Kpucrannmueckue u amopgHsie Tesia. AHU30TPONHSI CBOICTB
kpuctaiioB. JKunkne kpucramisl. CoBpeMeHHbIE Marepuaibl. [lnaBineHne u
KpUCTaJTU3anus. Y aelbHas Teriora rmiasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJIYYEHUSI COBPEMEHHBIX MAaTEpUANIOB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJIICHUH.

CriocoObI 3MepeHus BIaKHOCTH.

HaGmonenue HarpeBaHus U MJIaBJICHUS KPUCTALIMYECKOTO BEIIECTRA.

JleMOHCcTpanys KpucTauioB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

M3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Pasznen 4. dinekrpogiuHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OIEKTpuueckuid 3apsn. JlBa BuIa SIEKTPHUUYECKUX
3apsaoB. IIpOBOAHUKH, NUANEKTPUKUA W TOJYNPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUUECKOIO 3aps/a.
B3aunmopeiictBue 3apsiaoB. 3akoH Kynona. TodeuHbli 3IEKTPUUECKHN 3aps/l.
Onektpuueckoe 1mone. HampsoxkéHHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYNEPHO3ULUNA IEKTPUUYECKUX MOoJei. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOIO
HOJIS.

PaGora cunm  snekrpocrarnueckoro  moJsisg.  I[lorennuan.  Pa3sHocTh
NOTEHIHAIOB. IIpOBOAHMKM M TUAJNIEKTPUKH B 3JIEKTPOCTATUYECKOM  IIOJE.
JlndniekTpuyeckas NpOHUIAEMOCTb.

OnexkTpo€MKoCcTh. KoHaeHcaTop. DIIEKTPOEMKOCTD IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHnueckne yCTPOMCTBA M IPAKTHYECKOE IPUMEHEHME: DJIEKTPOCKOIL,
AJIIEKTPOMETP, JJIEKTPOCTaTUYECKash 3allUTa, 3a3eMJICHHE BJIEKTPONpuOOpoB,
KOHJICHCATOP, KOIUPOBAJIbHBINA anIiapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLINN IEUCTBUSA IJIEKTPOMETPA.

B3aumoneiicTBre HA3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE IMOJIE 3aPSKEHHBIX TEJL.

IIpOBOJHUKH B 3JIEKTPOCTATHYECKOM II0JIE.

DJeKTpocTaTuuecKas 3amura.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH ILIOCKOTO KOHJEHcAaTopa OT IUIOU[aJH
IJTACTUH, PACCTOSIHUSA MEXAY HUMH U JUAJIEKTPUYECKOU MPOHULIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopA.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUNA TOK. YCJIOBUSA CYIIECTBOBAHHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa i1 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJICHHUE. Y IEIBHOE COMNPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBLHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekrpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DNEKTPOABMKYILIAs CWJIA U BHYTPEHHEE COINPOTHBIICHHE HMCTOYHHMKA TOKA.
3akon Oma i1 OJIHOM (3aMKHYTOM ) 3JIeKTprUecKoi nenu. KopoTkoe 3aMmbIKkaHue.

DONEeKTpOHHAass  MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTb
COIIPOTHUBJICHHS METAJIIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKUN TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas " IpUMECHAas  IPOBOAUMOCTD
noJynpoBOAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKoBbIE TPHUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLMALMS. DIEKTPOIIU3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [nazma.

TexHuueckue yCTpocTBAa M MPAKTHYECKOE IMPUMEHEHHUE: aMIepMeTp,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKA, JJIEKTpOHArpeBarejbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBINA JAUO/,
TEPMUCTOPHI U (HPOTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3MepeHune cuibl TOKa U HAPSKEHHUS.

3aBUCUMOCTb COINPOTUBIICHHS LHUJIUHIAPUYECKUX HPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IA TTONIEPEYHOr0 CEYEHUs U MaTepHala.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne DJIeKTpOABMKYLIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOT'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTHUBJICHHS METAIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIUTOB.

HckpoBon pa3pss U IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 3I€KTPOABHKYIIEN CUIIbI MCTOYHUKA TOKAa U €r0 BHYTPEHHEIO
COINPOTUBJICHHUS.

HaGmroienne ammekTpoimsa.

MesknpeaMeTHbIe CBSI3H

N3ydyenune kypca gusnku 6a30Boro ypoBHsi B 10 Kiacce oCyHIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTE€MaTHKH,
OMONOruU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAy4HOIO
MO3HAHMS: SIBJICHHE, HAay4dHbIM (akT, rumoresa, (pusnueckas BeIWYMHA, 3aKOH,
TEOpHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelleHWe CHUCTEMbl ypaBHEHUH, JMHEWHas (QyHKIuS,
napaboia, runepOosna, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKLIUH HA OCH KOOPAHHAT, CJI0KEHNE BEKTOPOB.

buonozusn: mexaHnnyeckoe IBUKEHUE B JKUBOW Npupojae, AMp@ys3usi, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUYECKUE SIBJICHUS B )KUBOW IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEU WU



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJICKTPOJMTUYECKAS AUCCOLUALMSA,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3/1yXa, BETPBL, OAPOMETP, TEPMOMETD.

Texnonocusn: npeoOpazoBaHuE NBMXKCHHUI C HMCIOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEHHS B TEXHUKE, MOMIIMITHUKH, WCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCA B TEXHUKE (pakera, BOJOMET WU APYrU€), IBUrarellb BHYTPEHHETO
CropaHusi, mapoBas TypOuHa, OBITOBON XOJOIUILHUK, KOHIUIIUOHEDP, TEXHOIOTUN
NOJIy4YEHUSI COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTpOnpuOOopoB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuOopHI,
AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAJTbBAaHUKA.

11 KJIACC

Paznen 4. diaekTpoanuHaMuKa

Tema 3. Maznumnoe noJje. I1eKmMpoOMaAZHUMHAA UHOYKUUA

[TocTostHHBIE ~ MarHuTHl.  B3anmonelcTBUE  NOCTOSHHBIX ~ MarHuTOB.
MaruutHoe mnose. Bekrop MarHuTHOM WHAYKUMH. [IpuHOMn cynepno3nnuu
MArHUTHBIX TOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapTWHA JNWMHWKA MAarHUTHOU
WHIYKLHAX OIS IOCTOSTHHBIX MAarHUTOB.

MaruutHOe 1IOJNIE TPOBOAHMKA C TOKOM. KapThHa JMHUNA WHIYKIMH
MAarHuTHOrO TOJI JUIMHHOIO MIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanMmonencTeue nNpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MoayJib M HanpasjieHHE. JIBIKEHNE 3apSyKEHHOW YaCTHIIbI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuibl Jlopenta.

SBneHrE DIEKTpOMAarHUTHOM WHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHW. OJEKTPOABWKYIIAs CHUJa HHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe 3JIeKTpHUYecKOe I0j€. OJNEKTPOABMIKYIIAs Cuja HHIAYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEILHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpaBuiio Jlenua.

NHayKTUBHOCTE.  SIBIEHWE CaMOMHAYKUMHU. OJIEKTPOABHWKYIIAs  CHJA
CaMOMHIYKLIHAH.

DHeprusi MarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: II0CTOSHHbIC
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, NHAYKIITUOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE DJIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMU MarHUTHOTO TIOJISL.

B3anmopencTBue AByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JeiictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBlieHME PAEKTPOMArHUTHOW UHIYKIIUY.

ITpaBuno Jlenna.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMU OT CKOPOCTH WU3MEHEHMS
MAarHUTHOI'O MOTOKA.

SIBrieHnEe cCaMOMHYKIINH.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydeHnne MarHuTHOrO MOJIsl KaTYIIKA C TOKOM.

HccnenoBaHue NEWCTBUS MOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Kone0anusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHbIE KOJ1€0AHUA

Konebarenpnass  cucrema. CBOOOJIHBIE  MEXaHHWYECKHME  KojeOaHUS.
I'apmonnueckue konedanus. Ilepuon, vacrora, amrumtyna u ¢asza KojaeOaHUU.
[IpyxvHHBIN MasTHUK. MareMaTU4eCKUd MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
kosnebanuii. [IpeBpalenne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIC 3JICKTPOMAarHUTHbIE KOJI€OaHUS B
UCATbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJOTHs MEXIYy MEXaHUUYEeCKUMH U
ANEKTpOMarHuTHeIMU  KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUM B HJI€ATHbHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyXaroUMX KojieOaHUsX. BhIHYKEHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyX€HHBIE 3JIEKTPOMArHUTHBIE KOJI€OAHMUS.

[lepemennblii TOK. CHHycOMAAQNbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIMTYJHOE M JEHUCTBYIOUIEE 3HAYEHUE CHJIBI TOKA H
HaIpsHKEHUS.

Tpancdopmarop. IlpousBonacTBo, nepenaya u norpedlieHUE IEKTPUUECKON
SHEPruu. DKOJIOTMYECKUE PUCKH IIPHU NPOM3BOJACTBE 3JIEKTpo3HEepruu. Kynbrypa
WCITOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuyeckne yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHHUE: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JMHUH JIEKTpOrepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTrpoB KojeOaTeabHOM CUCTEMbl (MPYKMHHBIA WK
MaTEeMaTUYECKU MasiTHUK).



Habroienre 3aTyxaronux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesonanca.

CBOOOTHBIE DJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumtorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA U HAMPSKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOAHHIA.

Pe3oHaHCc 1mpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JTMHUU 3IEKTPOnepelayuu.

Yyenuueckuii sxcnepumenm, rabopamopHwie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEpUOIa MalbIX KOJIEOAHHM Tpy3a HAa HUTH OT
JUTMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENM M3 IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

Mexannueckue BOJIHBI, YyCJIOBHS pacnpoctpaHeHus. Ilepuon. CkopocTb
pactipocTpaHeHuss M JJjuHa BoOJHBL. llomepeyHble W MOPOJOIBHBIE BOJHBI.
WNuTtepdepenius u audpaxiys MeXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUSI U3TYUYECHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenranus BexktopoB E, B, V B anekrpomarautHoi BosnHe. CBOKCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEJIOMJICHHUE, TTOJIApU3aIus, TuQpaKiius,
unTepdepenisg. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[lkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBA3U U TEJIEBUICHU. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIECH CPEbl.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBas [IHMATHOCTMKA B TEXHHKE W MEIMIIMHE, pajaap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHEHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmronieecs Teno Kak UCTOYHUK 3BYKA.

HaGmronenre oTpakeHus U MpeToMIICHUS MEXaHUYECKUX BOJTH.

Habmonenne natepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenre cBsI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOM U
4acTOTOU KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ DJIEKTPOMArHUTHBIX  BOJIH: OTpa)KEHUE,
PEJIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomeTrpruueckas onrtuka. IIpsamoiMHEiHOE pacHpoOCTpaHEHUE CBETa B
oHOpoaHOM cpene. JIyd cBera. ToueuHBbIN UCTOYHHK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI OoTpaxeHusi cBera. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKalle.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaKECHMUSI.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro ceta. L[Ber.

CoOuparome u pacceuBarouiye JUH3bL. ToHKas JuH3a. DOKycHOe
paccTosiHME M ONTHYecKas cuja TOHKOM nuH3bl. [locTpoeHue n300pakeHuil B
coOuparoIuX U paccerBaronMx JruH3ax. GopMyna TOHKON JUH3BL. YBeIUYEHUE,
JaBAEMOE JINH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonroBas onrtuka. UWatepdepenumst cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEpPPEPEHIIMOHHON
KapTHUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cBera. JudpaxkinuoHHas pemérka. YClIoBHE HaOMIOJACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM MaJCHUM MOHOXPOMAaTHUYECKOro CBeTa Ha
TUu(dPaKIIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHnueckne yCTpOMCTBA W NPAKTUYECKOE ITPUMEHEHHME: OYKH, JIyNa,
doToanmapar, MNPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEeJIECKOM, BOJIOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PeIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsaMonrHEHHOE pacHpPOCTPAHEHHUE, OTPAKEHUE M NPEJIOMIIEHUE CBETA.
OnTuyeckue npuoOopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb cBETOBOAA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIIA.

HaOmonenune narepdepeHnnn ceera.

Habmonenne nudpakiuu cBerta.

Hab6mtonienue nucnepcuu cBera.

[TonyyeHue criekTpa ¢ MOMOIIbIO IPU3MBI.

[lonydeHnue crnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKH.

Hab6mtoienue nosnsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamophuie pabomul



M3amepenune mokasarest MPeToMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.
Hab6mtonenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI crieMAILHON TEOPUH OTHOCUTEIbHOCTH

I'panuubpl  PUMEHMMOCTH — KJlaccudecko — MmexaHuku.  [locrynarsl
CIIEHIUAJIBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, MPUHIUI OTHOCUTEIbHOCTH DWHILTEIHA.

OTHOCHUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aME/ICHHE BPEMEHU U COKpALEHUE
JUTHBI.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € IHEPTHEN U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
MIOKOSI.

Paznen 7. KBanTtoBas pusuka
Tema 1. Dnemenmul KAHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHEprun (HOTOHA C €T0 YACTOTOU. DHEPrust
Y UMITYJIbC (DOTOHA.
OTtkpeiTue u uccienoanue gorordpdexra. Onbitel A. I'. CToneroBa. 3akoHbI

dororddexra. YpaBuenue DitHmrTerHa aia gororddexra. «KpacHas rpanuiiay
dotorpdekra.

Jasnenue ceeta. OnbiThl I1. H. JleGenena.

XUMHYECKOE JICCTBHUE CBETA.

TexHuueckrue YyCTpOMCTBA W MPAKTUUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otoadheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO PoTodddekra.

CBeroaunoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHio o -4acTHIL.
[Imanerapnas mopens aroma. Iloctymarel bopa. M3nydenue wu morionieHue
(OTOHOB TpU Mepexoje aroMa C OJHOTO YPOBHSI SHEPrud Ha Jpyrou. Bujel
criekTpoB. CIEeKTp YpOBHEH SHEPrUU aToMa BOJAOPO/a.

BonHoBrwie cBolicTBa yactuil. Bosnbl e bpoitns. KopnyckynisipHO-BOJIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckrue yCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHHUE: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Ja3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mopnens omnbita Pesepdopra.

Ornpenenenue IMHBI BOJIHBI J1a3epa.

HaGmronenne nuHelyaThIX CIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmroienre TMHeNIaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI, JOKa3bIBAIOIIME CJIOXHOCTh CTpoeHus snapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopna 1Mo ompefeseHUI0O  cocTaBa
paanoakTuBHOrO wu3nydenus. CBoiictBa anb(da-, Oera-, TamMMa-M3TydCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTtkpbiTHEe TIpOoTOHA W HeWTpoHa. HyknonHas moxens sapa I'eiizenoepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. ONEKTPOHHBIM U TO3UTPOHHBIM Oera-pacmaa. ['amma-
M3JIydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

OHeprusi CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledekt macce aapa.

SnepHble peakuuu. JleneHue u CUHTE3 SI€p.

Anepubiit peakrop. TepmosiaepHslid cuHTe3. IIpoOieMbl M TEpCIEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKTHI SAEPHON SHEPrEeTHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtonb1 HaOIOICHUS ¥ PETHCTPAIIMN SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIC B3auMOACHCTBUS. EAMHCTBO (pr3ndeckoil KapTUHBI MUDA.

TexHnueckrne ycTpoHCTBa M NMPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMepa
Buinbcona, siaepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOLIUX YACTHIL.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgen 8. DiemeHTHI aCTPOHOMUM U ACTPOPUINKH

Otanbl pa3BuTUs acTpoHoMUU. [IpukiiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Buna 3Bé3nnoro nHeba. CosBe3nus, sSpkue 3BE3MbI, IJIAHETHI, MX BUIUMOC
JIBIDKCHME.

Conneunas cucreMa.

Comuue. ConHeuHas akTUBHOCTh. HMcrounuk sHeprum ConHUA W 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEpUCTUKHU. Jlmarpamma «CHEKTpaibHBIA KJjacc —
CBETHUMOCTB». 3BE31bI TJAaBHOM MOCJICAOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIaBHOW MOCIIEN0BATECILHOCTU. BHYTpeHHEE CTpOeHHE



3BE311. COBpEMEHHBIE MPEACTABIICHUS O MPOUCXOXKICHUH U 3Boitonuu ConHIa U
3BE3/. DTaNbl )KU3HH 3BE3].

Mnineunsiit 1lyre — nama ['anaktuka. Ilonoxenme m nemwxenue ConHua B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku u kBazapbl. UEpHBIE ABIPHI B sApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PemKkTOBOE H31ydEeHUE.

Macirabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennst HeBOOPY>KEHHBIM TJ1a30M C HCTIOJIb30BAHHEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Ms1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

HaGmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Pomp Qusukum wm acTpoHOMHM B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMATbHON U 3THYECKOH cepax NesTeIbHOCTH YelI0BeKa, POJib U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJIb (PU3NUECKON Teopuu
B (OpMUpPOBAHUM TMPEACTABICHUN O (U3MYECKOW KapTHUHE MHpa, MECTO
¢dbusnueckoi KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIEHUN O PUPO/IE.

MesxknpeaMeTHbie CBSI3H

N3ydenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsIeTCs €
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MATEMATHUKH,
Ouonoruu, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoscnpeomemuvie nonsamusi, CBS3aHHbIE C MU3YYEHHEM METOJ 0B HAy4HOIO
MO3HAHUS: SIBJICHUE, HAay4dyHbIM (akT, rumores3a, (u3MUecKas BEIWYWHA, 3aKOH,
Teopusl, HAOMIOACHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pPEUIEHUE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJIECTBO, BEKTOPbl M HUX IMPOEKIMM Ha OCHU KOOPIHMHAT, CI0KEHUE BEKTOPOB,
MIPOM3BOMHBIC DJIEMEHTAPHBIX (YHKIHWA, TPHU3HAKA TOMO00US TPEYroJIbHUKOB,
onpeJieNICHNUE IOMAAN TUIOCKUX PUryp U 00bEmMa Tel.

buonoeus: snextpuueckue SBICHHUS B JKHUBOW MPUPOJE, KoyieOaTeabHbIC
JIBV)KEHHUS B )KUBOW MPHUPOJIC, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJE, NCHUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJICKYJ, KPUCTAIIJIMYECKas CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl O0pa30BaHUSI KPUCTAJUIMUECKON PpEIIETKH, CIEKTPaIbHBIMI
aHaIu3.



leoecpagusa: wmarHuTHBIE TOMIOCa 3€MIIM, 3alie)KM MATrHUTHBIX DY/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MIPEJICKa3aHUE 3eMJICTPSICEHU M.

Texuonoeus: ITWMHUU SIEKTpoNepenad, TeHepaTop MEepPeMEHHOro TOKa,
AIEKTPOABUTATENb, WHIAYKIIMOHHAS T€4Yb, pajap, paauoNpuéMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
conHeuHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpemmera «®du3uka» Ha YpOBHE CpEAHETO OOIIETo
oOpasoBaHus (0a30BBIi YPOBEHB) JOJIKHO OOECIEUHTh JOCTHIKCHHE CIICAYIOITUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOT0 npeameTa «Pu3nKa» JOKHBI
OTpa’kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYarOmMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW IMO3MUIMENH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHMCKOT0 OOIECTBa, PACUIMPEHHE >KU3HEHHOTO
OMBITA U OIbITA AESITEILHOCTH B MPOLECCE peaM3allii OCHOBHBIX HAIPABICHUI
BOCIIMTATEJIbHON JIEATEIIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTD IPAXKTAHCKON MO3UIIMK 00YUaAIOIIErocsl Kak akKTUBHOTO U
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IECTBa;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAaHUCTHUYECKUX U
JEMOKPAaTHYECKUX EHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTH B MHTEPECAX TPAXKIAHCKOIO
o01IeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3alnu;

YMEHHE B3aUMOJIEMCTBOBATh C COMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTApPHOMN U BOJIOHTEPCKOMN AEATEIILHOCTH;

2)IATPUOTUYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKOU IPaXKIaHCKON MJIEHTUYHOCTH,
MaTpUOTU3MA,;

LICHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHKECHUAM
POCCHUUCKUX YUEHBIX B 007aCTH (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO IMOBEICHHUS;

CIIOCOOHOCTh OLIEHHWBAaTh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE DPELICHUS,
OPUEHTHPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTU Y4EHOI0;

OCO3HAHME JIMYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOIO OYIYIIETO;

4)3cTeTH4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOUIEHNE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
IpUCYHIEro (PU3NYECKOU HAYKE;



5)Tpy10BOro BOCIIMTAHMS:

HMHTEpPEC K paszIMyHbIM cdepaM MnpodecCHOHATBHOU JESTEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHUE COBEPILIATh OCO3HAHHBII BHIOOD
Oyayuiei mpodeccun 1 pean3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0pa30BaHUIO U caMOO0pa30BaHUIO B 00JacTu
(bU3MKY HA TPOTSKEHUHU BCEH KU3HH,

6)3K010rH4eCcKOro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh SKOJOTMYECKOM KYJIbTYPbl, OCO3HAHHE TIJI0OATBLHOIO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE JEUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUS LEJICd YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpPEHUE OIbITa JACSITEILHOCTH JKOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 (PU3HUKE;

7)IIeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3NICCKON HAYKH;

OCO3HAHHME LEHHOCTH HAy4YHOW JESITEeIbHOCTH, T'OTOBHOCTh B IPOLECCE
U3y4eHUs  (UBUKU  OCYIIECTBJISITH  TMPOEKTHYIDO U HCCIEN0BATEIbCKYIO
NEeATeTbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1elCTBHUS
ba3oBble JJornueckue aeiicTBUsA:
CaMOCTOSITEILHO  (opMyNIHMpOBaTH W aKTyaIM3UpoOBaTh  MpodiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNeATh IIeNIM ACATCILHOCTH, 3aJaBaTh IApaMETPbl M KPUTECPUU HUX
JIOCTHIKEHMS,
BBISIBIIATH  3aKOHOMEPHOCTHU U MPOTUBOPEYMSI B  PacCMaTpPUBAEMbBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThIBaTh IJIaH pelIeHUs] MPOOJEeMbl C YIETOM aHaIM3a UMEIOITUXCS
MaTepUalibHBIX U1 HEMATEpUATIbLHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIETISIM, OLIEHUBATh PUCKH MOCIIECICTBUM JAEATEIHHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEajbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCKue 1eMCTBUS:
BJIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMU TOHSATHUAMHU U METOAaMU
(du3nUecKol HayKu;



BJIaJIETh HaBBIKAMH YU4E€OHO-HCCIICIOBATEIBCKON M MPOSKTHOMN eI TeThHOCTH
B 001acTu (PU3HMKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOHCKY
METOJIOB peIICHUs 3a1ad (U3NYECKOTO COACpKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [T03HAHUS;

BJIAJIETh BHJAMHU JEATEIHHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, NpeoOpa3oBaHUI0 W TNPUMEHEHUI0 B Pa3IUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3J]JaHUN Y4€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M W aKTyallU3UpOBaTh 3ajadvy,
BBIIBUTATh THUINOTE3y €€ peIIeHHs, HaXOAWTh APryMEHTHI IJIs JIOKa3aTelIbCTBa
CBOUX YTBEp)KJICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJM3MPOBATh IMOJIYYEHHbIE B XOJA€ pEIIeHHs 3aJadyd  pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, TPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTb M (OPMYIUPOBATh COOCTBEHHBIE 3aJaudl B 00pa30BaTENIbHOM
JESITEILHOCTH, B TOM YHCIIE TIPY U3Y4EeHUU QU3HKH,

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUECKYIO 00JIacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIE UJICH, MpeJIaraTh OPUTMHAIBHbBIC TTOJIXOIbI U PELICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a4H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MMOJy4yeHUs MHPOpMalMK (PU3MUECKOTO COACpPKAHUS U3
MUCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBISTh TOWUCK, aHAJM3,
CUCTEMATHU3AlUI0 W WHTEPIPETANi0 HHPOPMAIMKU PA3IMYHBIX BHUIOB U (HOpM
NIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh  CpEICTBa HMH(MOPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AIIMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTUEHBI, PECypCcOCOCpPEKCHUs, TMPABOBBIX H  OTHYCCKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACPNKAHMS B pa3iIMYHbIX (opmaTax ¢
y4€TOM Ha3HaueHUsI HH(OOPMAIIMH U 1IEJIEBON ayIUTOPUH, BEIOMPAst ONTUMAIIbHYIO
dbopmy TIpeICTaBICHUS U BU3yaIH3aIiH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBJISITh OOIIEHUE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU JESATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyallMd M cMsr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKD TOYKY 3PEHHUS C HMCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M KMCHOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUIYyaIbHON
paboTHI;

BBIOMpaTh TEMAaTHUKY U METOJbl COBMECTHBIX ACHCTBUM C yd&€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaK0r0 YieHa KOJIJICKTHBA,;

MPUHUMATh 1€ COBMECTHOM  JIESATEJIbHOCTH, OpPraHU30BbIBAaTh U
KOOPAMHUPOBATh JIEUCTBUS MO €€ ITOCTHMKEHUIO: COCTABIATH IUIAH JICMCTBHM,
pacupenensaTh poiau ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU padOThI;

OLICHUBAaTh Kaye€CTBO CBOETO BKJIaJa W KaXJOr0 Yy4YaCTHHKAa KOMAaHJbl B
OOIIMIA pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBAaTh WJAEU C TIO3UIMM HOBHU3HBI,
OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTHUBHOE CTPATETMYECKOE TIOBEJICHUE B PA3IMYHBIX
CUTYaIUsIX, TPOSIBIIATH TBOPUYECTBO U BOOOpaXKeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE Y4eOHbIE 1elCTBUS
Camoopranmzanmus:

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIbHYIO NIEATENBHOCTh B 00JIACTH
(U3MKKM W acTPOHOMHH, BBISABIATH NPOOJEMBI, CTaBUTh U (OPMYyIMPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIAH PELICHUS] PACUETHBIX M KAaYECTBEHHBIX
3aJ1a4, TJIaH BBINOJIHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

pacmupsTh paMKi Y4eOHOTO TTPeIMETa Ha OCHOBE JIMYHBIX MPEATIOUYTECHUN;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEUICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUM B 00JaCTU
(U3HUKH, TTOCTOSTHHO TIOBBIIIIATH CBOW 00Pa30BaTEIbHBINA U KYIbTYPHBIN YPOBCHD.

CaMOKOHTP0J1b, SMOIHUOHAJILHBIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATHh COOTBETCTBUE PE3YJIBLTATOB LIEIISIM;

BJIQJICTh ~ HABbIKAMM  TIO3HABaTEIbHOM  pedieKCMu  Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3yIbTaTOB U
OCHOBaHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCuu Uil OIEHKU CUTYyalluu, BEIOOpa BEpHOrO
pelleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HUX
CHUXEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBhl JAPYTHX TpPU aHalu3e pPe3yJbTaToB
NEeATENbHOCTH;

NPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MpPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TpPU aHAJIU3€ pPe3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B mponecce AOCTMXKEHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOrPaMMBbI
no ¢u3MKe JIs1 YPOBHS CpeaHEro oO0mero oOpa3oBaHUs y OOYy4arolmuXcs
COBEPIIEHCTBYETCS AMOILIMOHAJIbHBIN UHTEIICKT, MIPEAOIararomuni
c(OPMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW dMOILMOHATIBLHON Cephl,
OBITh YBEPEHHBIM B ceO¢€;

CaMOpEryJMPOBAHMS, BKJIIOYAIOIIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEACHHUE, CIIOCOOHOCTh aqanTUPOBAThCS K
SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKEHHIO LIEIU U
ycliexy, ONTHUMHU3M, WHULMATUBHOCTb, YMEHHE AEMCTBOBAaTh MCXOJsS W3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE
ApYTUX, Y4YUTBIBaTh €ro TMpU OCYLIECTBJICHHUM OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COIIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy obOydyenuss B 10 kiacce mpenMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 YUAIOIITUXCS YMEHUN:

JEMOHCTPUPOBATh HA MPHUMEpPAX pojb U MecTOo (pu3uku B (popMUpOBaHHUH
COBPEMEHHOM HAay4YyHOM KAapTWHBI MHUpa, B PAa3BUTHUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU €SI TEIIbHOCTH JIIOJIEH;

VUUTHIBATh TPaHULIBl TMPUMEHEHUS HW3YyYEHHBIX (PU3NUECKUX MOJIETICH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéTra, abCOM0THO TBEPIOE TEIIO,
UJICATIBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEH W TBEPIABIX TEJ, TOYCUHBIN
AJICKTPUUYSCKUH 3apsJl IPH PEIICHUN (PU3HYECKUX 3a]1a4;

pacno3HaBaTh (puznuecKue SBICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOCHHMS BEIIESCTBA U



AJEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MNPSIMOJIMHEMHOE
IBU)KEHHE, CBOOOAHOE TMaJeHHE Tel, IABM)KEHHE IO OKPYXHOCTH, WHEpPIUS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TEJI, I3BMEHEHUE 00bEMA TEJl IPU HAarpeBaHUU (OXJIAXKIEHUH ), TEIIIOBOE
paBHOBECHE, MCIIAPEHUE, KOHJEHCAIMs, IUIABJIICHUE, KPUCTAJIM3ALUsA, KUIICHUE,
BJIQ)KHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COoCyle, CBs3b MEXKAY IIapaMeTpaMu COCTOSHHMSA Ta3a B  HM30IPOLECCax,
AJIEKTPU3ALUS TEJ, B3AUMOJIEVICTBHE 3aPAI0B;

OIKCBHIBATh MEXaHMYECKOE MABI)KEHHE, UCHOJb3Ys (U3NYECKUE BEITMYMUHBIL:
KOOpJIMHATA, MYyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOpPEHME, Macca Tela, CHJa,
UMITYJIbC TE€Jla, KUHETUYECKasl YHEPrusi, MOTCHI[MAIbHAs SHEPrus, MEXaHU4eCcKast
paboTa, MexaHWYecKass MOIIHOCTh; MpPU ONHMCAHWU TPABUIBHO TPAKTOBAThH
(bu3MUecKnil CMBICT MCIOIb3YEMbIX BEJIWYMH, UX OOO3HAUYECHHUS] U €IUHULIBI,
HAXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUYHHY C JAPYTUMU
BEJIMYMHAMMU;

ONMCBHIBATh H3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHMUS,
UCIONBb3ysl (U3WYECKHWE BEIUYMHBI: JaBJICHUWE Tas3a, TeMIeparypa, CpeIHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOr0 JBUKEHUS MOJIEKYJ, CPEIHEKBAApaTUYHAas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEMJOThI, BHYTPEHHsSI SHEprus, padora rasa,
KOO(QQUIMEHT TOJE3HOr0 JEMCTBUS TEIJIOBOTO JBUTATENs; IPU ONUCAHUU
OPAaBWIBHO TPAaKTOBaThb (PU3WYECKU CMBICH HCIOJNb3YEMBIX BEJIMYMUH, HUX
000O3HAYEHUSI W EAUHUIBL, HAXOAUTh (OPMYINbI, CBS3BIBAIOIINE JAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYMHAM;

ONMCHIBATh U3YYEHHBIE JIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCMONB3Ys (PU3NUECKUE BETUUMHBI: JEKTPUUECKUN 3apsl,
AJIEKTPUYECKOE T0JIE, HANPSKEHHOCTh MOJIsA, MOTEHIIMAN, PA3HOCTh IMOTEHINAJIOB,;
Opy OINMWCAaHWU TPABUIBLHO TPAKTOBATh (U3MYECKUN CMBICT HCHOIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHUS W EAMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE
JAHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETMYUHAMU;

aHATM3MPOBATh (DU3MUECKHUE MPOIECCHl U ABJICHUS, UCTONb3YSd (PU3NUECKHUE
3aKOHBI U MPUHIHUIBL: 3aKOH BcemMupHoro tarorenus, I, II u III 3akonsr HeroToHA,
3aKOH COXPaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHHUS MMIIYJIbCa,
NPUHLUIT CYNEPHNO3ULUN CUJI, MPHUHIMI PABHOIPABUS HHEPUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMUS BELIECTBA, Ia30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHUKEHUS MOJIEKYH C
aOCOJIIOTHOM TeMIlepaTypoil, IepBbII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMS
AJIEKTPUYECKOro 3apsAna, 3akoH KylioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO
(hOpMyIHpPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIIOBUS (TpaHULbI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUIBI JCHCTBUS MAIllMH, NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS MX OE30MAaCHOTO MCIOJIB30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIEOBAHUIO (DU3MUYECKUX SIBICHUN U
MPOLIECCOB C UCIOJNH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU HTOM
dbopMynMpoBaTh MpoOOJEMYy/3ajlady W THUIOTE3y Yy4eOHOro HSKCIEpHMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOrO O0OpYJOBaHUS, MPOBOJUTH OMBIT H
dbopMyIMpOBaTH BHIBOJIBL;

OCYIIECTBIIATh MPSMbIE M KOCBEHHBIC U3MEPECHUS (PU3UUECKUX BEIMYUH, TIPH
9TOM BBIOMpAaTh ONTUMAJLHBIA CIIOCOO HM3MEPEHUs] M HMCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKHU MOTPEITHOCTEN N3MEPEHNUI;

HCCIIEIOBAaTh  3aBUCUMOCTH  MEXIYy  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(dbuKCHpOBaTh PE3yNBTATHl TIOJYYCHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYUH B
BU/JIE TaOJIUIl U TpadUKOB, JIeJaTh BBIBOJIBI 110 PE3YJIbTATaM HCCIEIOBAHMS;

coOrofaTh MmpaBujia 0E30MaCHOTO TPyAa MPH MPOBEICHUH WCCIICIOBAHHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Y4E€OHO-HCCIEIOBATEIbCKOM U MPOEKTHOU
JIESITENIbHOCTU C HCIIOJIb30BAaHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1a0OpaTopHOTrO
000pyI0BaHuUS;

pemiatb pacy€THhIC 3aJauyd C SBHO 3aJaHHOW (PU3UYECKOW MOJIENbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M TTPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIIOBUS 3a/1auu
BbIOMpATh (PU3UUYECKYIO MOJIEIb, BBIICIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HEOOXOMUMBIE ISl €€ pelieHUs, MPOBOAUTH PacdyEThl M OICHUBATh PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HYECKON BETUUUHBI;

peniaTh KaYeCTBEHHBIC 33]]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYKJACHUN C ONMOpPOM HAa M3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCeCKHEe SIBICHUS,

WCIIOJIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJOTUHU JIJIsl TIOMCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALIUMU
U TIPEJCTaBICHUSI YUeOHOW M HAayYHO-TOMYJSIpHON MHGOpMAINH, OJYYeHHON U3
Pa3IMYHBIX KICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMAIIHIO;

MIPUBOIUTH TIPUMEPHI BKJIJa POCCUUCKUX U 3aPyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTUE HAYKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOUIET0 MHpPA, B pa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TpUOOpaMu U TEXHUYECKUMU
YCTPOUCTBAMHU, JIJISi COXpPaHEHUS 37I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHYECKOTrO
MIOBEJICHUS B OKPYXKAIOIIEH CPENE;



paboTaTh B TpyHIe C BBINOJHEHUEM PA3IUYHBIX COIMAJBLHBIX POJIEH,
IUIAaHUPOBaTh pPalbOTy TPYIIbI, PAUOHAIBHO pAaclIpeiessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JAEATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K konmy obyuenust B 11 kjacce mpeameTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH y OO YUAIOLIUXCS YMEHHI:

JEMOHCTPUPOBAaTh Ha MPHUMEpPAx pojib U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKHA M
TEXHOJIOTHH, B MPAKTUYECKOWU NESITEIbHOCTU JIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3nuecKol KapTUHBI MUPA;

YYUTBHIBaTh TPAHULIBI TPUMEHEHUS W3YYEHHBIX (QPU3UUYECKUX MOJeNei:
TOYEUHBIA AIEKTPUYECKUM 3apsif, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, SIEpHAs
MOJIeNIb aTOMa, HYKJIIOHHAash MOJI€JIb aTOMHOTO siipa MpU pPEleHUH (HU3NUYECKHUX
3az1adg;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TPOLIECCHl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAHTOBOM (PU3MKU: DJIEKTpHUECKasi TPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBHUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIUSA, JACHCTBUE MArHUTHOIO TIIOJ Ha
MPOBOAHUK C TOKOM M ABWXKYILUKCA 3apsij, JIEKTPOMarHUTHbIE KoJeOaHUd U
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpOCTPAHEHHUE CBETa, OTPAKECHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, AUGpakuus U TMOoJsIpuU3anus CBeTa, JUCIEPCHs  CBETa,
dotoanexkrpuueckuii 3pdekt (pororddekr), cBeToBOE NaBlIeHHE, BOZHUKHOBESHUE
JIMHENYaToro CIIEKTpa aroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONHCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (AJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIGKTPUYECKYI0  MPOBOAMMOCTh  pa3JIMYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIC SIBIEHUS (IIPOLECCHI), HCIONB3YAd (U3NYECKUE BEITMUMHBIL:
JJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBMKYILAA CHiia, padoTa TOKa,
MHIYKIUS MarHuTHOro mnouss, cuwia Ammnepa, cwia JlopeHla, WHIYKTUBHOCTb
KATYIIKW, SHEPrusl JJIEKTPUUYECKOIO M MArHUTHOIO TOJIEM, MEPUOA M 4YacToTa
KonebaHuii B KojeOaTeIbHOM KOHTYpe, 3apsi W CHjla TOKa B IIpOIEcce
TapMOHMYECKUX DJEKTPOMArHUTHBIX KojleOaHWil, (OKYCHOE pacCcTOsHUE W
ONTUYECKasi CUa JIMH3bI, MPU OMNMCAHWU MPABWIBHO TPAaKTOBATh (U3NUYECKUMN
CMBIC]T HCIIOJIb3YEMBIX BEIUYMH, MX OOO3HAUYEHHUS] W EIHHMIIbL, YKa3bIBaTh
(GopMyJibl, CBSI3BIBAIOUIME JaHHYIO (U3MYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS MW IPOLECCHL, HCHOIb3Ys
(u3nyecKkue BEIUYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U



4acToTa CBETa, SHEPrus U UMIMYJbC (POTOHA, IEPHUOJ] MoTypacnaaa, YHEPTUs CBS3H
aTOMHBIX Si7Iep, IpPU OMNHCAHUM MPABUIBHO TPAKTOBATH (PU3MYECKUII CMBICH
HCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs W €IMHHUIIbI, YKa3bIBaTb (OPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JPYTMMH BEIMYMHAMH,
BBIUHCIISATh 3HAU€HHE (PU3NYECKOI BEIUYNHBI;

aHaAJIM3UPOBaTh (DU3MUECKUE MPOLECCHl U SBJICHUS, UCTONb3YSd (PU3NUECKUE
3aKOHBI Y MPUHUUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEN0BATEIBbHOTO U MMAPAILIEIBHOTO
COCIMHEHUSI MPOBOJHUKOB, 3aKoH J[xkoyns—JIeHnma, 3aKOH 3IEKTPOMArHUTHON
UHIYKIMH, 3aKOH MPSAMOJIMHENHOr0 paclpOCTPAHEHHSI CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHHA i1 Porodddekra,
3aKOH COXPaHEHHsI 3HEPrUH, 3aKOH COXPAaHEHUsS HMMIYJbCa, 3aKOH COXPaHEHHUS
ANEKTPUUECKOr0 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4yMcia, nocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOI'O paclajia, Py 3TOM pas3iudaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXEHHE U YCJIOBUS (TpaHUIlBl, 00]aCTH)
IPUMEHUMOCTH;

OIpEAEIIATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOIO MOJIsI POBOJHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh U OIIMCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBIMOJIHATh JKCHEPUMEHTHl MO HCCIECIOBAaHUIO (PU3MUECKUX SBICHUN U
IPOLECCOB C MCIHOJB30BAHMEM MPSAMBIX M KOCBEHHBIX H3MEPEHUU: IMpPU 3TOM
dbopMynmMpoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpHMEHTa,
coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOrO O0OpYyIOBaHUS, MPOBOJUTH OIBIT U
dbopMyIMpOBaTh BHIBOJIBL;

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, MIPH
ATOM BBIOMpAaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJIb30BATH W3BECTHBIC
METOJIbl OLIEHKHU MOTPETHOCTEN N3MEPEHNUI;

UCCIIEZIOBATh 3aBUCUMOCTH (DM3MUYECKUX BEJIUYUH C HCIHOJIb30BAaHHEM
OpSIMBIX M3MEPEHHMM: TPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yNabTaThl MOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMUYMH B BHUJAE TaONUIl U
rpauKoB, 1enaTh BHIBOJIBI IO pE3yJIbTaTaM UCCIIECOBAHUS;

co0umo1aTh mpaBuia 0€30MacHOro TPyAa NMpPU MPOBEACHUU HMCCIEAOBAHUN B
pamMKax y4eOHOro S3KCIEPUMEHTa, Y4EeOHO-HCCIIENOBAaTENbCKOM W IMPOEKTHOU
JESITEIbHOCTU C UCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOMCTB M JIAOOPaTOPHOIO
000pyI0BaHuUS;

pelmaTh pacy€THbIE 33JaYyd C SIBHO 3a/JlaHHOM (U3MYECKON MOJENbIo,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 337a4u
BbIOMpATh (DPU3MUECKYIO MOJENb, BBIICIATh (PU3UUYECKHE BETUYUHBI U (POPMYIIbI,



HEOOXOAUMBIE Ui €€ pEelIeHUs, MPOBOAUTHh PACUETHI U OLIEHUMBATh PEAIbHOCTD
HOJyYEHHOI'O 3HaYEHUs (PU3NYECKON BETUUHNHBI;

pelaTh KAYEeCTBEHHBIE 33JJa4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LENOYKY PAaCCYXICHHI C ONOpOM HAa M3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
buznYecKue SIBICHUS,

UCIOJb30BaTh ~ MPU  pEIIEHUH  y4yeOHBIX  3aJa4  COBpPEMEHHbBIE
MH(GOPMAIIMOHHbIE TEXHOJOTUU JIs MMOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIU
U TIpe/CTaBiIeHusl y4eOHOM M Hay4yHO-NOMYJISIPHOM MH(POPMALMHU, MMOTYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KpUTHUECKH aHAJIU3UPOBAThH MOIYyIaeMyI0 HHPOPMAIIHIO;

OOBSCHATh NPUHIUIBI JCHCTBUS MaIIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOWCTB, pa3inyarh YCJIOBHUS X 0€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IMPOLIECCOB OKPYXKAIOUIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
i obecriedeHusi 6€30MacHOCTH MpU O0palleHuu ¢ MpUOOpaMu U TEXHUIECKUMU
yCTpOWCTBAaMU, JJIi COXPAHEHUs 370POBbS U COOIIOACHHUSI HOPM 3KOJIOTHUYECKOTO
TOBEJICHUA B OKPYKAaIOILIEH CPEJIE;

pa0oTarh B TpyNme C BBINOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBHO pACIpEAeNsITh OO0SI3aHHOCTH H
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHIAPTHBIX CUTYyaUUsIX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJI0TO U3 YYaCTHUKOB I'PYMIbI B pELIEHUE paccMaTpUBaeMOi IPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM uugpoBbIe
Ne i/mt P Kourposbubie | IlpakTuyeckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pazgen 1.0U3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA
bu6moreka [JOK
1.1 @du3nka ¥ METOAbI HAYYHOIO IIO3HAHUS 2
https://m.edsoo.ru/7{41bf72
Wroro no pazneny 2
Paznen 2.MEXAHUKA
2.1 Kunematuka 5 butmmorexa TIOK
https://m.edsoo.ru/7f41bf72
29 JlunammKa 7 bubmoteka IJOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXpaHEHMSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Hroro no pasaeny 18
Paznen 3.MOJIEKVYJISIPHAA ®PU3UKA U TEPMOJINHAMUNKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 | bubmotexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 Eubmorexa HOK
https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubmmotexa [IOK

®da3oBbI€ MEPEXObI

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



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

Wroro no pazneny 24
Pa3znen 4.9JIEKTPOAJUHAMHUKA
bu6moreka [JOK
4.1 1
MEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocrosiHHbIN 2neKTpUUecKuii TOK. Toku B 12 bubmotexa [JOK
’ pa3IMYHEIX cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3zepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrpoasbnsbie | IlpakTuyeckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1.9JIEKTPOIUHAMHUKA
11 MarnuTHoe€ 1oJie. DJIeKTpOMarHuTHas 1 | 3 bubmotexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
)1 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 9 | bubmmoreka [IOK
' KoJIeOaHus https:/m.edsoo.ru/7f41c97¢
5 MexaHnueckue 1 3J1IeKTpOMarHuTHbIE 5 | bu6motexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Ontuka 10 3 bubmotexa [TOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Paznen 3.0CHOBBI CIEIIMAJIbHOU TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI ClielIMaIbHON TEOPUH 4 | bubmmoreka [IOK
’ OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Paznea 4 KBAHTOBASA ®U3UKA
. bubmmoreka [IOK
4.1 DJIeMEHThI KBAHTOBOM ONTHKH 6 hitps://m.edsoo.ru/741c97c
4.2 Crpoenue atoma 4 bubmmoreka [JOK



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

https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE 411p0

bu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5.OJIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

bub6muorexa IIOK
5.1 DNeMeHTbl aCTPOHOMUU U aCTPODUZUKHI 7
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6.0BOBIHIAIOIIEE IOBTOPEHHUE
6.1 O06o0maromee MOBTOPEHHE 4 Eubmorexa HOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTrBo 4yacoB DJIeKTPOHHbIE
] T /| BbI
JI:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue i[:y:ennﬂ :)Iﬁ[()ba[:())l;a:eﬂbnble
padoThI padoThI
pecypcsl
®u3nkKa — HayKa 0 MPUPOJIE.
1 Hayunbie MeT(})],Z[I:I HOfoHIiI 1 bubmioreia [IOK
https://m.edsoo.ru/ff0c32e2
OKpY’KaroIlero Mupa
Poiib 1 MecTo Qu3uku B

) dbopMUpOBaHUU COBPEMEHHOM | bubmotexa [JOK
Hay4YHOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIPHOCTH IO EH
MexaHuueckoe JBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUUYECKOTO | bubmoteka [JOK
nBukenus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE MPSAMOIMHENHOE | bubmmoreka [IOK
IBW)KEHHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE TPSAMOIMHENHOE | bubmmoreka LIOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOE najieHue. Y CKOpeHHe | bubmoteka [JOK
CBOOOIHOr0 NaJcHus https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHoe 1BUKEHHUE.

7 JIBH>KeHUE MaTEepruallbHON TOYKH 110 1 bubmioreia LIOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH ["amuies. 1 bubmmoreka [IOK



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

NuepuunanbHbie CUCTEMBI OTCYETA.
[TepBeiit 3akoH HetoTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [TpuHiun

9 cynepno3uunu cui. Bropoi 3akoH bromioreia LIOK
g https://m.edsoo.ru/ffOc3be8
Hprotona a1 MarepuaibHOW TOYKH

10 Tperuit 3axoH HeroToHa 1u1st bubmmoreka LIOK
MaTEepHaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tarorenus. Cuina

11 TsoKecTH. [lepBast kocMuueckas bubmorexa [OK

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

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubmotexa [IOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagpuuuent tpenus.

13 Cuina cgnpomBneI({bH(I:I npu ,Z[BI/IS(CHI/II/I bubmorexa OK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJKOCTU UJTH Tra3e
[TocTynarensHOE U BpalaTeabHOE

14 JBIDKEHHUE a0COFOTHO TBEPAOTO Tena . bu6mmoreka [JOK
MowmeHT cuitbl. [1medo cuibl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOIO TEIA
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTepUAIbHBIX TOUEK. bubmuorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUXKEHUE
Pa6oTa 1 MOLTHOCTb CHJIBI .

16 Kunernueckas sHEprust MaTepuaIbHON bubmuoreka LIOK
Touku. Teopema 00 U3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUH

17 [ToreHnmanbHas SHEPrus . bu6moreka [JOK



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

[ToreHnMabHAS SHEPTUS YIIPYTO
ne(OpMUPOBAHHON TIPY)KHHBI .
[TorentmanbHas SHEPrUs Tena BOIM3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnManbHbIe U HEMOTEHIIUATILHBIC
cuiibl. CBs3b pabOTHI
HEMOTeHLUAJIbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPruu CUCTEMBI Tell .
3aKOH COXpaHEHHs MeXaHUYeCKOU’
SHEpPrun

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

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEXaHNJeCKOMN OHCPruun
TeJla Ha MPUMeEpEe pacTsKEHUs
PE3UHOBOIO KI'yTa»

20

KonTtponsHas pabora o teme
«Kunematuka. JIlnHaMuka. 3aKOHBI
COXpPAaHEHHSI B MEXaHUKE

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJI0KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U

B3aMMOJCH CTBUS YaCTHI] BEIIECTBA.
Monenu cTpoeHUs Ta30B, KUJIKOCTEH
Y TBEPABIX TEN

23

Macca monekyn. KonnuectBo
BemiecTna. [locrosinnas ABoraapo

24

TermnoBoe paBHoBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenscus

HUneanvubiii ra3 B MKT. OcHoBHOE

bubmoteka IJOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa
26 Cpe/lHEN KMHETUYECKON SHEeprumn bu6mmoreka [JOK
JIBUKECHUS MOJIEKYJI. YpaBHEHUE https:/m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akon JlanpToHA. I'a30BbIE 3aKOHBI
JlaGoparopHas pabora
)3 «MccnenoBanre 3aBUCUMOCTH MEXKTY
rapaMeTpaMH COCTOSIHUS
pa3peKEeHHOr O ra3a
29 N3onporecchl B Mi€albHOM ra3e U ux Bbu6moreka [JOK
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEeprus
TEPMOANHAMUYECKOWU CUCTEMBI U
30 cnocoObI e€ n3mMeHenus . Komnuectso bubmotexa [JOK
TEIJIOTHI ¥ paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOI' O U EAJIBLHOIO
rasza
31 Buasl Termonepenauun bubmorexa LHOK
https://m.edsoo.ru/ff0c5¢c36
VYnenpHas TEIIOEMKOCT BELIECTBA .
32 KonnuecTBo TennoTs! npu butmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
tenyonepenavye. AnuadaTHbIN mporecc
33 ITepBblit 3aKOH TEPMOJIMHAMUKH U €T0 bubmmorexa [IOK
[IPUMEHEHHUE K U30IIpoLeccam https://m.edsoo.ru/ffOcSefc
34 HeobpaTtuMocTs poI1ieccoB B bubmotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akon
TCPMOANNHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun aevicteus u KITJ[ TernnoBoii

bu6moreka [JOK

33 MAaIlIUHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KITJ]

37 DKonoruueckue npodaeMbl
TEMJI0YHEPT ETHKU

13 O6o0maromuii ypok «MoJiekynsipHas bubmuotexa [JOK
¢u3nka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KontponwsHas pabota no teme

bu6mmnoreka [JOK
39 «MonexynsapHas ¢usnka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»

40 [TapooOpa3oBaHue U KOH/I€H ALK bubmuoreka LIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS

41 BJIAJKHOCTb BO37yXa. HachieHHbIi bubmmorexa [IOK

AYRE. TACHI https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno . Kpucrannmmueckue u

47 aMmop(dHbIe Tena . AHU3OTPOIHS bubmotexa [JOK
CBOMCTB KpUCTAIIOB . XKuakue https://m.edsoo.ru/ff0c6510
Kkpuctauibl. CoBpeMeHHbIE MaTepUalibl
[1naBneHue u KpuCTAILIIU3ALIMSL.

bubmioreka [IOK
43 VY neapHadg TEILUIOTA IIJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOimManus
b K

44 VYpaBHEHME TEIIOBOTrO Oananca nommorexa 1O

https://m.edsoo.ru/ff0c6820

45 DJeKTpu3aIus Tei . ICKTPUIECKUN bubmoteka IJOK

3apsan. [IBa BUa 31EKTpUUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0
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3apsiI0B

[TpoBOAHUKY, TUBIIEKTPUKHU U

46 MOJTYIPOBOJHUKH. 3aKOH COXPaHCHHS bubmmorera [IOK
YHpoBOA ) p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOT 0 3apsia
B3aumoneiictBue 3apsaoB . 3akoH
47 Kynona. ToueuHsblil aMIeKTpUY eCKU bubmorera TIOK
4 ' P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsx€HHOCTB 3MEKTPUYECKOTO
43 nonst. [IpuHuMn cynepno3nuuu bubmmoreka [IOK
AIIEKTpUYECKUX MoJeH . JInHum https://m.edsoo.ru/ff0c6df2
HANPSIAKEHHOCTH
PaGoTa cuit anekTpocTaTHYeCcKoro
bu6mmoreka [JOK
49 nosist. [lorennuman. Pasnocts
https://m.edsoo.ru/ff0c6f00
MOTEHHAJIOB
[TpoBOAHUKY M TUIIEKTPUKH B
50 3JIpeKT OCTaTUYECKOM HOI:.:IG bubmorexa [OK
P ! https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IpOHULIAEMOCTh
bu6mmoreka [JOK
51 OnextpoéMkocTs . Konnencato
P A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MJIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCAaTOpa. DHEPrus 3apspKeHHOT o
https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 Jlaboparopuas pabota "U3mepenue
AEKTPOEMKOCTH KOHJIEHcaTopa "
[TpuHuMn AECTBUS U IPUMEHEHU E
54 KOH/IEHCAaTOPOB, KOMUPOBAJIHHOI'0

amnmapara, CTpyHHOTr0 pUHTEpA.
DNeKTpocTaThuyecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHUE JIEKTPOIIpUOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUSI €T0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsokenue.
Comnportusnenue. 3akoH Oma a1
ydacTKa [[enu

56

[TocnenoBatenbHOE, NapaiesIbHOE,
CMEILIaHHOE COeINHEHUE
IpoBOAHUKOB. JIabopaTopHas pabora
«M3yueHne cMEIIaHHOTI O COeJUHEHUS
pE3UCTOPOB»

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOITHOCTP JIEKTPUUYECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1715 TOJTHOM (3aMKHYTOM)
annekTprueckoi nenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«M3mepenne D/1C ncTouHMKa TOKa U
€ro BHYTPEHHET' 0 COPOTUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHblii ypok. KoHTponbHas
pabora o Teme "DiekTpoguHaMuka" /
Bcepoccuiickas npoBepoyHas paborta

bubmioreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6006maromuil ypok
«dnexTpoarHamukay / Beepoccuiickast
poBepovHas pabora

bubmioreka [IOK
https://m.edsoo.ru/ffOc88be

61

DJIeKTpOHHAs POBOAMMOCTD TBEPBIX
METaJIoB. 3aBUCUMOCTh
COINPOTHUBJIEHUSI METAJIIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DIIEKTPUYECKNN TOK B BAKyyME .

62 CBolicTBa MEKTPOHHBIX TYYKOB !
[TomynpoBOHUKH, UX COOCTBEHHAS U

63 IpUMecHasi MpoBOAUMOCTE . CBolicTBa | bu6mmoreka LIOK
p—n-nepexoaa. [lonynmpoBoJHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
ONEeKTpUUECKUi TOK B pacTBOpax M

64 pacIuiaBax 3J€KTPOIUTOB. | bubmmoreka LIOK
DNEKTPONUTUYECKAS TUCCOIIUALINSL. https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTpUYECKUI TOK B razax .

65 CaMOCTOSTEIBHBIN 1 | bubmoteka [JOK
HECaMOCTOSITENIbHBIN pa3psi . MoJHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyecKue npubopsl U

66 YCTPOMCTBA U UX MPAKTHUECKOE | bubmmoreka [IOK
npumeHenue. IIpaBuna TexHuKu https://m.edsoo.ru/ff0c86fc
Oe3omacHocTH
KonrtponwsHas paboTta o teme

67 «nekTpoctatuka. [locTosHHBII | bubmmoreka [IOK
3JEKTpUYECcKUil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

68 PesepBHbIii ypok. O000maonmii ypok 1 bubmuorexa LIOK
o teMaMm 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 63

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero Konrtpoasbnbie | IlpakTudeckue fa[:;;ennﬂ :)lgl()bal:();;eenbﬂme
padoThI padoThbI pecypen
[TocTostHHBIE MATHUTBI M UX

| B3anMoJelicTBre. MarHuTHOE MOJIE. | bu6mmoreka [JOK
BekTop marauTHON MHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM UHIYKIUH
MarsHuTtHOE€ 1oJe TpOBOJAHUKA C

) TOKOM. OnbIT DpcTrena. | bubmorexa [IOK
B3auMoneilicTBue MPOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «3yueHue | | bubmmorexa [IOK
MarHUTHOTO TOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleificTBME MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ ToKOM. Cuna Amriepa.

4 JlaGopatopHas paboTa | | bubmoreka LIOK
«UccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOI'O MarHuTa Ha PaMKy C
TOKOM»

JlelicTBE MarHUTHOIO I1OJIS Ha

5 JIBUKYIIYIOCS 3apSKEHHYIO YaCTHILY. | bu6mmnoreka [JOK
Cuna Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpoMarautHas uHAyKua. [ToTok

6 BEKTOpa MarHuTHOM uHAykuuu. J/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOM



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

nHaykuuu Papanes

JlabGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HH]TYKITU)

bubmoteka IJOK
https://m.edsoo.ru/ffOcalS0

NunyktuBHOCTD. SIBIIEHHE
camonHaykiuu. 1C caMOMHIYKIUH.
DHeprusi MarHUTHOTO MOJISI KATyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

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

TexHuueckne ycTporucTBa U UX
MPUMEHEHUE: TOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHUThl, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JI€MEHTAPHBIX YACTHII,
WHIYKIMOHHAS Ne4b

10

O6o6maromuit ypok «MaruutHoe
I10JIE. BHGKTPOMaFHI/ITHafI HWHIYKIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrtponsHas pabora mo reme
«MarnuTHoe 1noe.
DNeKTPOMArHUTHAS UHIYKITUS)

bu6moreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OO/IHbIE MEXaHUYECKHUE
kosiebanus. ["apMoHnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHMA.
[IpeBpaiuenue sHepruun

bubmioreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHui rpysa Ha
HUTH OT JJIMHBI HUTA U MacChI Tpy3a»

14

Konebarenbublit KoHTYp . CBOOOHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uJeaIbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MexxJy MEXaHU4eCKUMHU U
AJIEKTPOMArHUTHBIMH KOJI€0aHUAMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs DHEPTUH B UICATHHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHHe O 3aTyXarOMUX
KoseOaHusx. BeiHyX1eHHbIE
MexaHn4yeckue koaebanus. Pesonanc.
BrIHyX1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJicOaHus

bubmioreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennblIil Tok . CHHYCOU1ATTBbHBIH
MepeMEHHbIN TOK . MOIIIHOCTh
MEPEMEHHOr0 TOKa . AMIUIMTYAHOE U
JIEUCTBYIOLIEE 3HAUEHUE CUJIIbI TOKA U
HanpsKEHUS

bubmoteka IJOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBonctso,
nepeaayda u norpedsaeHue
IEKTPUYECKON SHEPTUH

19

YCTpoiCTBO B MPAKTUYECKOE
IIPUMEHEHUE 3JIEKTPUUECKOI0 3BOHKA,
reHepaTopa MepeMEeHHOr0 TOKa,
JMHUM 3JIeKTponepenay

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

20

DKOJIOTHYECKHUE PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPIUH
Kynbrypa ncnonbszoBanus
AIIEKTPOIHEPT U B OBCEAHEBHON
JKU3HU



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

MexaHn4ecKue BOJIHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21 pacrpocTpaHeHus U IJIMHA BOJIHBL. https://m.edsoo.ru/ffOccas4
[TonepeuHble U MPOIOIBHBIE BOJIHBI

2 3ByK. CKOpOCTh 3ByKa. ['poMKOCTH bubmotexa [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIEeKTpOMarHuTHbIE BOJHBI, UX

23 cBolicTBa U ckopocTs . [lkana bu6amorexa [IOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U

24 TeneBuaAcHUs. Pa3BuTre cpeacTs
cBs3M. Paanonokanus

)5 KontponeHas padora «Konebanus u bubmuorexa LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonuHeENHOE pacnpOCTpaHEHHE

26 CBETa B OJIHOPOHOM Cpelie. bubmoteka [JOK
ToueyHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxeHue cBeTa . 3aKOHbI OTPaXKEHUS

27 CBiia. ITocTpoenue 1/1306pa>1<§§nn“3 bubmmorexa [OK

https://m.edsoo.ru/ff0cd4e0

MJIOCKOM 3€pKajie
IIpenomnenue ceera . [lonHoe

)3 BHYTpEHHEE oTpaskeHue . [IpenenbHbIi bubmmorexa [IOK
YIL'OJI ITIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7t6
OTpaXKEeHUs

29 JlabopaTopnas pabora «3mepenue bubmorexa [IOK
IoKa3aTensd IIPEIOMIEHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [ToctpoeHue n3o0pakeHUH B bubmoteka IJOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

muH3e. Dopmysia TOHKOW JIMH3BI.
VYBennueHnue JUH3EI

https://m.edsoo.ru/ffOcddle

JlabopaTopHas pabora

31 «HccnenoBanue cBOCTB
M300pa’keHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
1 6enoro ceera. L{Ber. JlJabopaTopras
pabota «HaOmonenue qucnepcun
CBETa»
13 WNurtepdepenius crera. Judpakius bubmmorexa [IOK
cBeta. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHyeckre NpuOOpkI U yCTPOCTBA U
yCII0BHA UX 0€30MaCHOr O MPUMEH EHUS
['paHuIIBI PUMEHUMOCTH
36 KJIaccuyeckor MexaHukH . [Toctynatel bubmotexa [JOK
CIIELUAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
bubmioreka [IOK
37 3amenieHne BpEMEHHU U COKpalleHne
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHEprus U UMITYJIbC PEIIITUBACTCKON
. bu6moreka [JOK
38 yacTuibl. CBsI3b MACChI C DHEPIrUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrust MOKOs
KonTponbhas padora «Onrtuka.
. bubmoteka IJOK
39 OCHOBBI ClIeIMAIBHON TEOpUHU

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [lnanka. DHeprus

bu6mmoreka [JOK

40
U UMITyJibC poroHa https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIE0BAaHUE
b K
41 dororddexrta. OnbiThl A. T nommotexa 10
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akons! poTodddexTa. YpaBHeHHE
. (Ub P P bu6moreka [JOK
42 OuHmreriHa 111 potodddexra .
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potordpdexra
Hasnenne cera. OmbiTe I1. H.
. bu6mmoreka [JOK
43 JleOGeneBa. XMMHUUECKOE IEUCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckne ycTporucTBa u
MPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemenT, poToaATUHK,
CoJIHEUHast OaTapest, CBETOIUOT
45 Pemienne 3amay mo Teme «3JIeMEHThI bubmoteka [JOK
KBAHTOBOM OIITUKH» https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. OTBITEH
46 Pe3epdopnaa mo paccesHUIO o-4acTH bubmioreia LIOK
pPopia o p t https:/m.edsoo.ru/ff0d091a
[InanerapHast Mmozenb aToMa
47 [Tocrynatel bopa bubmorexa [OK
https://m.edsoo.ru/ff0dOafa
H3nyduenne u noriomieHne (hOTOHOB
48 I 1/1}1::3 €X0JIe aToMa C O, H(()bro OBHS bubmorexa TIOK
p pexon . A yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl cnekTpoB
Bonnosrle cBorcTBa YacTull . BoiHEBI
. . bubmoteka IJOK
49 ne bpouia. KopryckynsapHO-BOJIHOBOU

nyanu3Mm. COHTaHHOE U

https://m.edsoo.ru/ff0dOca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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BBIHYXXJICHHOC U3JIYYCHUC

50

OTKpbITHE PaUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaOAKTUBHOTO U3ITy4CHHS

bubmoteka IJOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMMa-
u3llydyeHus. BiusHue
pasOaKTUBHOCTHU Ha JKUBbIE
OpraHu3MBbl

52

OTKpBbITHE IPOTOHA U HEUTPOHA .
N3otonsl. Anbda-pacna.
DNEKTPOHHBIN U TTO3UTPOHHBIN OeTa -
pacnaa. ['amma-usnydyenue

bu6moreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsi3u HyKJIOHOB B SI/IpE .

S nepHble peakuuu . S aepHblii
peaxtop. [IpoGiemMbl, IepCIIeKTUBHI,
IKOJIOTUYECKHUE ACTIEKTHI STICPHOH
OHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIlbl. OTKpPbITHE
no3uTpoHa. MeTo bl HaOJIto ICHHS 1
pEerucTpanuu 3JIeMeHTapHbIX YaCTHII.
Kpyrieiii cron «®yHiamMeHTalbHbIE
B3auMoaelictsua. EquHcTBO
(bU3HYECKOI KapTHHBI MUPA »

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

3TaHH paBBI/ITI/Iﬂ aCTpOHOMI/II/I .
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3HaYeHUe acTpoHOMUU . Bun
3B&3nHOro HebOa. Co3Be3ausi, ipKue
3BE3/bI, MJAHETHI, UX BUAUMOE
newxenne. CorHeyHas cHCcTEMA



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

56

Coumune. ConHeyHast aKTUBHOCTE.
Ncrounuk sneprun CosnHila v 3BE311

57

3BE3NLI, UX OCHOBHEIE
XapaKTEPUCTHKU . 3BE3]IbI TIIABHOM
MOCJIEI0BATENbHOCTH . BHyTpeHHee
ctpoenue 38€311 . CoBpeMeHHbIE
MPEICTaBICHHS O MPOUCXOKIECHUHU U
sposrroruy CoJIHIIa U 3BE3]

58

Mneunstii [Tyre — nama ["anakTuka.
[Tonoxenue u nuxenue ConHia B
I'amaktuke. ['anaktuku. YEpHbIe qbIpbI
B AJIpaxX raJaKTHK

59

Bcenennas. Pa3z0oeranue rajakTuk.
Teopust bonbioro B3phiBa.
PennkToBOE M3nydEeHUeE.
MeraramakTuka

60

Hepemiennsie mpoOaeMbl aCTPOHOMUN

61

KonTponbHas padora «1eMEHTHI
ACTPOHOMUU U aCTPODU3UKHY

62

O6o0maromuit ypok. Pois ¢pusuku u
aCTPOHOMMH B 3KOHOMHUYECKOM,
TEXHOJOTrHICCKOM, COIUAILHON 1
ATHYECKOU cepax AesTeIbHOCTH
YyernoBeKa

63

O6o6maromuit ypok. Ponb u mecto
(U3HKY U aCTPOHOMHH B
COBPEMEHHOW HAyYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Ponb




(bU3NIECKO TeOpHH B (POPMUPOBAHUN
MPEICTABICHUH O (PU3HYUECKOM
KapTHHE MUpa

O6o06matromuii ypok. Mecro
¢u3nyeckoil KapTHHBI MUpPA B 00111EM

65 1
psIly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MIPEACTaBIECHUI 0 pUpoze
66 PesepBHblil ypok. MaraurtHoe nose. |
DneKTpoMarHuTHast HHAYKIIHUS
Pe3epBHbIit ypok. OnTuka. OCHOBBI
67 crienuaabHOM TEOpUu 1
OTHOCUTEIBHOCTH
Pesepublit ypok. KBanToBas pusuka.
bu6mmoreka [JOK
68 DIeMEeHTbl AaCTPOHOMUU U 1
https://m.edsoo.ru/ff0d 1784
acTpopU3UKU
OBIIEE KOJIMYECTBO YACOB I1O 63
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPsIEMOT0
pe3yJjibTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax polb U MecTo (GU3UKH B
(GopMHpPOBAaHUU COBPEMEHHON HAy4YHOH KapTUHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUUECKOWU JEATEIbHOCTH

Jmoen

10.2

Y4uuThIBaTh TPaHUIIBl TPUMEHEHUS U3YUCHHBIX (U3NUECKUX MOJeNeil:
MaTepuanbHas TOYKa, MHEpIUalbHas cHCTeMa OTCcYETa, abCOJIIOTHO
TBEPIIOE TEJO, UIeabHbII ra3; MOJIEIN CTPOCHUS Tra30B, JKUJKOCTEH U
TBEPIBIX TeJ, TOYEYHBIA HJICKTPUUYECKHH 3apsii — MpH PpPEUICHUH

(1)I/I3I/I‘ICCKI/IX 3aJa4

10.3

Pacnio3HaBath (usndeckue siBieHUsS (MPOIECCH) U OOBSICHITh X Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpPHU
CTPOCHHsSI BEUIECTBA W  JJICKTPOAMHAMUKH: pPaBHOMEPHOEC U
PaBHOYCKOpPEHHOE MPSMOIMHEIHOE ABUKEHUE, CBOOOAHOE TajeHHe
TeJ, NBH)KEHHE IO OKPY)XHOCTH, WHEpIUS, B3aUMOACHCTBUE TEI;
muddy3usi, OpOyHOBCKOE JBWIKEHHE, CTPOCHHE  IJKUIKOCTEH U
TBEPABIX TeJN, W3MEHEHHe o0béMa Tel TpH  HarpeBaHUU
(oxJlaxkIeHuM), TEIJIOBOE paBHOBECHE, HWCIApeHUe, KOHJIEHcaIwus,
IUTABJICHUE, KPUCTA/UIM3AIUs, KHUIICHUE, BJIAKHOCTH BO3/AYXa,
TIOBBIIIICHUE JIABJICHHS ra3a Py ero HarpeBaHWM B 3aKPBITOM COCY/IE,
CBS3b MEXKIY [apamMerpaMd COCTOSIHUS Ta3a B H30MpOIeccax;

QJICKTPpU3alua TCJI, B3aUMOJIEHCTBHE 3apA10B

10.4

OnucelBaTh MEXaHHYECKOE JIBUXKEHUE, MCIONb3ys (U3NYecKue
BEIMYMHBL: KOOPAUHATA, I1yTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CUJIa, UMIIYIbC TeJla, KHUHETHYECKas DBHEprus,
NOTEHIMalbHAs DJHEprus, MexaHuuyeckas paboTa, MeXaHUYecKas
MOIIIHOCTb; IPH OMUCAHUU MIPABUIIBHO TPAKTOBATH (PU3MUECKHI CMBICI
UCMOJb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M EAMHMIIBI, HAXOAUTH
(dopmyIibl, CBSA3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMYUHY C IPYTHUMH

BCIIMYNHaAMH

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TElI M TEMIIOBLIC




SBJICHUSI, WCIIONB3YsS (U3NYECKHE BEIUYHHBL JIaBJICHHE Ta3a,
TeMIepaTypa, CpemHssi KHHETHYeCKass dSHEPrusi XaoTHYECKOro
JIBUKEHHUS MOJICKYJ, CpEIHEKBaJApaTHYHAs CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHSSI JHeprus, paboTra Trasa,
KOd(DPUIIMEHT MOJIE3HOr0 JCUCTBUS TEIMJIOBOTO JABUTATENS;, IPH
O CAHWUH MPaBUIIBLHO TPaKTOBATh ¢busnueckuit CMBICIT
UCIONIb3yeMbIX BEJIWYUH, MX O0O3HAUEHUS M EJWHUIIBI, HAXOIHUThH
(dbopMyIIBI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUYNHY C APYTUMU

BCIMYHNHaAM

10.6

OnuceiBaTh M3YyYEHHBIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
JNEKTpUYECKUEe  sBIEHUS  (IIPOLECChI), HCHONb3ysd (U3UUYECKue
BEJIMYHHBIL: JJIEKTPUYECKUI 3apsn, JJIEKTPUYECKOE  IIO0JIE,
HaIpsDKEHHOCTh  ITOJIsL, ITOTEHLMAl, PAa3HOCTh IOTCHIMAJIOB; IIPH
OIHMCAaHUU NPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI HUCIOJIB3YEMBIX
BEIMYUH, HUX OOO3HAUEHUS U E€IUHMIIBI; YKa3bIBaTh (OPMYIIHI,
CBS3bIBAIOIME  JIaHHYI0  (DU3MYECKYI0 BEIMYMHY C  JPYTrUMHU

BCIIMYUMHAMH

10.7

aHAIM3UPOBATh (PU3UYECKHE TPOLECCHl U  SBJICHHS, MCIOJIb3Ys
¢u3nyecKkre 3aKOHbI U MPUHIUIBL 3aKOH BCEMHUpPHOro TaroreHus, I, 11
u III 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHMYECKOW >HEpruu,
3aKOH COXPAHEHMsI UMITYJIbCA, TPUHIUII CYNEPIO3UIINHN CHJI, TPUHIUI
PaBHONIPABUS HMHEPUMAIBHBIX CHCTEM  OTCYETA; MOJEKYJSPHO-
KMHETUYECKYI0 TEOPHIO0 CTPOECHHMS BELIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpenHeld KMHETHMYECKOW DJHEPruu TEIUIOBOTO IBUKEHUS MOJIEKYN C
a0COIIOTHON TEMIIepaTypol, MEPBbI 3aKOH TEPMOAMHAMMKH; 3aKOH
COXpaHEHMsl DJIEKTPUYECKOro 3apsna, 3akoH Kymona; mpu sToMm
pasnuyaTh CIOBECHYIO (OpPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCcKoe

BBIpAXKEHUE U yCI0BUS (I'PaHULbI, 007aCTH) IPUMEH UMOCTH

10.8

OOBACHAT, OCHOBHBIE NPHUHIIUIBI JEUCTBHUS MAIlMH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCJIOBUS HUX 0€30MacHOTo

HCIIOJIb30BAaHHS B HOBCCHHCBHOﬁ KHU3HU

10.9

BbINOMHATE 9KCHEPUMEHTHI TI0 UCCIEN0BAaHUIO (DU3MYECKUX SBICHUH U
MPOIIECCOB C UCIOJIB30BAHMUEM MPSAMBIX M KOCBEHHBIX U3MEPEHUN; IPU
3ToM (GOPMYJIMPOBaTh MpoOieMy (3aJady) W THUIOTE3y YydeOHOro
9KCIIEPUMEHTA, cooupaTh  YCTaHOBKY M3  IPEIJIOKEHHOTrO

00opyioBaHUs, MPOBOJUTH OMBIT U (OPMYINPOBATH BHIBOJIBI

10.10

OcCymiecTBIATh TpsIMbIE H KOCBEHHBIE H3MEpEHUs (HU3UUECKUX

BEIMYUH; TPU ITOM BBHIOMPATH ONMTHUMAIBHBIA CHOCOO HM3MEPEHUs H




HCIIOJIB30BAaTh N3BCCTHBIC MECTOAbI OLICHKH HOFpGIHHOCTCfI H3MCp€HI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEKIY (DHU3HMUYECKMMH BEIUYMHAMH C
UCIOJIb30BAHUEM IMPSIMBIX H3MEPEHHH; IMPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PHKCHPOBATh PE3yJbTAaThl IOJYYCHHOH 3aBHCHMOCTH
(bU3HYECKHX BEJIUYMH B BUJE TAOIMI] U TPAPHUKOB, JICJIaTh BBIBOJIBI 110

pe3yjbTaTaM UCCICAOBAHUS

10.12

CobmrogaTh mpaBmia O€30MACHOTO TpyAa TMpU  MPOBEICHUU
UCCIIEZIOBAHUNH B  paMKax yd4eOHOro OJKCIEpPUMEHTa, Yy4eOHO-
MCCIIEIOBATEIbCKOM M TPOEKTHOH IESITETBHOCTH C HCHOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOHCTB U 1a00paTOPHOr0 000pyI0BAHHUS

10.13

PemaTpe pacuérHbple 3a7a4u C SIBHO 3aJaHHON (PU3NYECKOH MOJIEINbIO,
UCHOJIb3Yys. (PU3MYECKHE 3aKOHBI M TMPHUHIMUIIBI; Ha OCHOBE aHaiIM3a
yCIOBUSI  3a/laud  BbIOMpaTh  (U3HYECKYI0 MOJIENb, BBIICIAThH
dbusnueckre BeIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ PelIeHMUs,
MPOBOJAUTH PACUETHI U OLEHUBATh PEATBHOCTh MOJTYYEHHOIO 3HAYCHHUS

bu3nuecKol BEITNIUHBI

10.14

Pemats Ka4eCTBEHHbIE 3a7a4u: BBICTPAaUBaTh JIOTUYECKU
HEMIPOTUBOPEUYMBYIO LIEMOYKY PACCYKICHHUI C OMOpO Ha M3Y4YEHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/I?>I/I‘-ICCKI/IG SIBJICHUS

10.15

Hcnonb3oBaTh Mpu  pelIeHWH  y4eOHBIX 3a7ad  COBpPEMEHHBIE
UH(GOPMAITMOHHBIE TEXHOJOTUU Uil TIOHCKA, CTPYKTYPHPOBAHUS,
UHTEPNPETALUU U TPEICTABICHUS y4yeOHOM M Hay4yHO-TOIYJISIPHOU
uHbOpMaIH, TOJTYYCHHON M3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATh NOJTyYaeMyro HH(OpPMAIUIO

10.16

[IpuBoauTe mpuMepsl BKJIaJa POCCHUMCKUX M 3apyOECKHBIX y4EHBIX-
(U3UKOB B pa3BUTUE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXAIOLIETO

MHpa, B pa3BUTHC TCXHUKU U TEXHOIOTHI

10.17

Hcnons3oBath TCOPCTUYCCKUC 3HAHUA II0 (1)I/ISI/IKC B HOBCGI[HGBHOﬁ
YKU3HM U o0ecriedeHusi 6€30MacHOCTH MPU 00paIleHuu ¢ IpudopaMu
U TCXHUYCCKUMU yCTpOfICTBaMI/I, AJid COXpPaHCHUA 3O0pPOBbIA H

COOJIIO/IEHNS HOPM IKOJIOTHYECKOT0 MTOBEICHUS B OKPY Karollel cpeze

10.18

Paborath B rpyIine ¢ BBIIOJHEHUEM PA3JIMYHBIX COLIMAJIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy TpyNIbl, PpPalUMOHAIBHO  PACIpPEACNsITH
00sI3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallUsAX, aJ€KBAaTHO OLEHHMBATh BKJAaJ KaXIOro M3 Y4YaCTHUKOB

IPYIIBI B pelIeHUEe paccCMaTPUBAEMOM MPOoOIeMbl




11 KIIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsiemMble nMpeMeTHbIE Pe3y1bTAThI 0CBOEHNUS] OCHOBHOIA
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha TpUMEpax pojib W MeCTo (U3HKH B
(bOpMHUPOBAaHWN COBPEMEHHOW HAay4YHOW KAapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOIMH, B MPAKTUYECKOU JEATEIbHOCTH

JrO/IEH, LIEJIOCTHOCTh U €MHCTBO (PU3MUECKON KapTUHBI MHUpa

11.2

YYuTeIBaTH rpaHUuIbI IPUMCHCHHA U3YYCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICIeH:
TOYCUHBIN SHCKTpI/I‘ICCKI/Iﬁ 3apsa, AACpHaAA MOJCJIb aTOMA, HYKJIOHHAsA

MOJICJIb aTOMHOTI'O sAApa Ipyu PCHICHUH (1)I/ISI/I‘ICCKI/IX 3aJa4

11.3

PacrioznaBaTh (pusnyeckue siBiIeHUs (Tpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  DJJICKTPOOAMHAMMKM W  KBAHTOBOM  (u3MKu:
JIEKTpUYEecKasl MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHMHUECKOE,
MarHuTHOe  JeHCTBHUA  TOKa, B3aMMOJICIICTBHE  MAarHuTOB,
UIEKTPOMArHUTHAs HWHAYKLIMS, JAeWCTBHE MAarHUTHOIO IO Ha
OPOBOJHUK C TOKOM M JIBIXKYLIMIICS 3apsi, 3JeKTPOMarHUTHbIE
KoyiebaHusT M BOJIHBI, NPSIMOJMHEHHOE paclpOCTpaHEHHE CBETa,
OTpaKeHHE,  IpeJioMJIeHHe, HHTeppepeHuus, AuPpakuus U
HoJsIpU3alusl CBETa, JUCHepcusi cBeTa, (oTornekTpudeckuil 3ddext
(botorddexT), cBeTOBOC MaBICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HCKYCCTBEHHAas

pPaanoOaKTUBHOCTDH

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIICCTBA (SHGKTpI/I‘IeCKI/Ie,
MArHuTHBIC, ONTUYCCKHEC, DJICKTPHUYCCKYIO IIPOBOAUMOCTL PA3JIMIHBIX
Cped) W DIEKTPOMArHUTHBIE SBIEHHS (IPOIECChI), HCIOJIb3YS
¢u3nyeckre BENMYMHBL:  DIEKTPUYECKHA  3apsi, cuja  TOKa,
SJICKTPUYICCKOC Hanps>KCHUC, SJICKTPUYECKOC COIMPOTHUBJICHUC,
paszHocts motennuanoB, JJIC, pabora TOka, WHIYKIUS MarHUTHOTO
noys, cwia Awmmepa, cuwna JlopeHna, HMHIYKTUBHOCTb KaTyIIKH,
SHEPrug SBJICKTPUUCCKOIO W MAr"HuTHOI'O HOJ'IGfI, nepuoa M 4actora
KoyiebaHui B K01eOaTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B Ipoliecce
TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHuH, ¢doxycHoe
pacCTOAHHUEC M OITHUYCCKasA CHJla JIMH3bI; IIPU ONHWCAHHWH IIPABUJIBHO
TPAKTOBATb (I)I/ISI/ILIGCKI/II\/JI CMLICJI HUCHOJIB3YCMbIX  BCJIMYHH, ux
O603H21‘-IGHI/I}I U COUHUIIBI; YKa3bIBATb (I)OpMYHLI, CBS3BIBAKOIIINC

JMaHHYI0 (PU3UYECKYIO BETHUUHY C IPYTHUMH BETMYHMHAMHA




11.5

OmnmceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHUSA U IMPOLCCChHI, UCIIOJIb3YA
(bHSI/I‘ICCKI/Ie BCIIMUUHBI: CKOPOCTHb J3JICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YacCTOTa CBCTA, JHCPruss U HUMITYJIBC q)OTOHa, nmepuon
nojrypacmnazaa, OSHEPrud CBA3M AaTOMHBIX AACp; IPpH OINUCAHUU
IMPpaBUJIBHO TPAKTOBATH (1)1/131/1qu1<1/1171 CMBICJI MCITOJIb3YEMBIX BCIIMYUH,
nx o0O03HaueHUs U CAVHUIBI, YKa3bIBaTb (1)OpMy1'II)I, CBS3BIBAIOIIINE
JaHHYIO q)I/IBI/I‘-IeCKYIO BCIIMYUHY C APYTUMHU BCINYNHAMU, BBIYUCIIATD

3HaueHUE (PU3NIECKOIN BETUIHHBI

11.6

Ananu3upoBaTh (U3MUECKHE TPOLECChl M SBIEHHUS, HCIOJB3YS
¢u3nyeckne 3aKOHBI WM NpPUHOMNBL:  3akoH OMa,  3aKOHBI
MOCJIEIOBATENbHOTO M MMapauleIbHOTO COEIWHEHHUS TPOBOIHHUKOB,
3akoH JIxoyins — JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHIYKIIMH, 3aKOH
OPSIMOJIMHEWHOrO PaclpoOCTPAHEHUSI CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBl ~ NIPEJIOMJIEHUS  CB€Ta, ypaBHEHME OWHIUTEHHa  AJIA
dotorddexTa, 3aKOH COXpaHEHUs] HHEPrHH, 3aKOH COXPaHEHUsS
UMIyJIbCAa, 3aKOH COXPAaHEHUs JJIEKTPUUECKOro 3apsiia, 3aKOH
COXpaHEHMS ~ MAaccoBOIO0  4Mcia, MnocTtyiatel bopa, 3akoH
paZiMoaKTUBHOIO pacmaja; Ipd O3TOM  pa3jddyaTb  CJIOBECHYIO
(GOopMYIHPOBKY 3aKOHa, €r0 MaTEMaTHUE€CKOE BBIPAXKEHUE U YCIIOBHUS

(rpaHuIBI, 00aCTH) TPUMEHUMOCTH

11.7

Onpezlenﬂn, HammpaBJICHUC BCKTOpa HWHAYKIIMU MAarHuTHOIO I10JIA

MPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuuibl JIopeHIa

11.8

CTpOI/ITB H  OIHNCBIBATH I/1306pa)KCHI/Ie, co3agaBacMo€ IIITOCKHUM

3€pKaJIOM, TOHKOU JIMH30M1

11.9

BbINOMHATE 3KCIEPUMEHTHI 110 UCCIIEN0BAaHUIO (PU3UUYECKUX SBICHUH U
IIPOLIECCOB C MUCIOJB30BAHNUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH; NTPU
3TOM (opMynupoBaTth MnpoOieMy (3agady) M THUIOTE3y Y4eOHOro
IKCIEPUMEHTa,  co0upaTb  YCTAaHOBKY U3  IPENJIOKEHHOIO

000pyI0BaHUs, IPOBOJUTH OMBIT U (OPMYIHNPOBATH BHIBOJIBI

11.10

OCYIJ_ICCTBJ'IFITB INpsAMBIC W KOCBCHHBIC H3MCPCHUMA (1)I/I3I/I‘-ICCKI/IX
BCJIIMUUH; IIpU 3TOM BBI6I/IpaTB OITUMAJILHBIA CIIOCO0 HU3MECPCHUA U

HCIIOJIB30BAaTh N3BCCTHBIC METOAbI OLICHKH HOFpGIHHOCTCfI H3MCp€HI/Iﬁ

11.11

HccnenoBaTh 3aBUCMMOCTH (DPM3UYECKUX BEIMYUH C HCIIOJIH30BAaHHEM
OpSMBIX U3MEPEHMI; TIPA O3TOM KOHCTPYHPOBATh  yCTaHOBKY,
(GuKCUpOBaTh pe3yibTaThl IOJYYEHHOW 3aBUCUMOCTH (PUIUUECKUX
BEJIMYUH B BUJE TaOIUIl U rpaduKoB, enaTh BHIBOJBI IO pe3yJbTaTaM

HCCIICOOBaHUA

11.12

CobmonaTe mpaBuia Oe€30macHOTO Tpylda TMpH HPOBEACHHUH




UCCIIEIOBAaHMM B paMKax Yy4eOHOro »SKcHepuMeHTa, YydeOHO-
MCCIIEI0BATEIbCKOW U MPOEKTHOM JAEATEIBHOCTU C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOro 000pya0BaHUS

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJIaHHOW (DPU3MYECKOM MOJIEIIBIO,
UCTONB3ysl (pr3MuecKkrne 3aKOHBl M TMPHUHIMIBI, HA OCHOBE aHalM3a
YCIIOBUSL  3ala4dl  BBIOMpaTh  (U3UYECKYI0 MOJENb, BBIACIATH
dbusznueckre BEIMYUHBI U (POPMYITbI, HEOOXOIUMBIE ISl €€ PEIICHHUs,
MPOBOJIUTH PACUETHl U OIICHUBATH PEAIbHOCTh TMOJYYEHHOT'O 3HAYCHU ST

bu3nUecKol BEITNIUHBI

11.14

Pewars Ka4eCTBEHHbBIE 3a7a4u: BBICTPaNBaTh JIOTUYECKHU
HEIPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUI C ONOpPOM HA M3Y4YEHHBIE

3aKOHBbI, 3aKOHOMEPHOCTU U (1)I/I3I/II{CCKI/IG SIBJICHU A

11.15

Wcnonp3oBaTh Ipu  pelieHMH ydyeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIl IIOMCKa, CTPYKTYpPHpPOBaHUS,
UMHTEpIpETAllUd U MpeICcTaBiIeHUs y4eOHOW M Hay4yHO-NOIYJISIpHON
uH(bOpMaIMH, NOJIYYECHHON W3 PA3JIMYHBIX MCTOYHUKOB; KPUTHUUECKU

aHAJIM3UPOBATH NOJIYy4aeMyI0 HH()OPMALUIO

11.16

OOBSICHATh NMPUHLUIBI JACHCTBUS MAaIlWH, MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3iuyaTh YCIOBUS HMX O€30IIaCHOrO HCIOJIb30BAaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH TpUMeEpHl BKJIaga POCCHICKUX M 3apyOESKHBIX y4YEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUEC TEXHUKU U TEXHOIOTHI

11.18

Hcnonp3oBaTh TeopeTHUecKHe 3HAHUS MO (U3UKE B ITOBCEIHEBHOM
KHU3HH JJIs1 oOecrieueHus: 6e30MacHOCTH TPH 00 paIleHuH ¢ IpudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMH, [JIsI COXPAaHEHUs 3JO0pPOBbI U

COOJII0OIEHUS HOPM 3KOJIOTMUECKOTO IMOBEJICHUS B OKPYXKAIOIIEH cperie

11.19

PaGorats B rpymnme c BBIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  IpyNmbl,  PalMOHAJIBHO  paclpelesiTh
0053aHHOCTM ¥  IUIAHUPOBaTh JIEATEIbHOCTh B  HECTaHJAPTHBIX
CUTyallUsX, aJE€KBaTHO OLEHUBATh BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYMIIbI B pEILICHUE PacCMAaTPUBAEMOi TPOOIIEMbI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3neaa

Kox nposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3JIeMEHTHI CO/IEPKAHUS

OU3NKA U METO/Ibl HAYYHOI'O ITO3HAHUA

1.1

O®uznka — Hayka o npupojge. Haydnbie
METO/bI MO3HAHUS OKpYKarolero mupa. Pois
JDKCIEpHUMEHTA W TEOpUM B  IPOLIECCE

MO3HAHUS IPUPOJBL. DKCIEPUMEHT B (pr3HKe

1.2

MogenupoBanue (QU3NYECKUX SABJIEHUH U
npoueccoB. Hayunele runoressl. @usndeckue
3aKOHBI M TEOpHH. ['paHUIBl NPUMEHMMOCTH
busnueckux 3aKOHOB. [TpuHnun
coorBercTBus. Poimbp u mecto ¢usuku B
(dbopMUpOBaHUHU COBpPEMEHHOI Hay4YHOU
KApTUHBI MUpa, B IIPaKTUYECKON

NEATEILHOCTH JIIOAEN

MEXAHUKA

###Par##KUIHEMATHUKA

2.1.1

MexaHnyeckoe JABHUXXCHUC. OTHOCHUTEIHLHOCTD
MECXaHUYCCKOI'O ABUKCHMUA. Cucrema orcuéra.

Tpaexropus

2.1

[lepemenienue, CKOpOCTb (CpemHsisi CKOPOCTb,
MTHOBEHHasi  CKOPOCTb) U YCKOpEHHue
MaTepHaHBHOﬁ TOYKH, HUX IIPOCKIIMU Ha OCH
CHUCTEMBI KOOpPJIMHAT. Cnoxenue

HepeMeH_[eHI/Iﬁ H CJIIOKCHUC CKOpOCTGI’I

PaBHOMEpHOE " PaBHOYCKOPEHHOE
IPSIMOJIMHEWHOE JIBUKCHUE. I'padpuku
3aBUCUMOCTH KOOpPJUHAT, CKOPOCTH,
YCKOPEHHS, Iy TH u IepEMEILCHUS

MaTepI/IaHBHOﬁ TOYKH OT BpECMCHHU




CBobonHOe nazenne. Y CKOpeHrne CBOOOTHOTO

naacHus

Kpusonuneiinoe naBuxkenue. PaBHoMepHOe
JIBWKEHME  MAaTepUaJbHOM  TOYKH 1O
OKPYXXHOCTH. YTJIOBas CKOpPOCTb, JMHEIHas
CKOPOCTb. Ilepuon u 4acToTa.

LlenTpOocTpeMUTENBLHOE YCKOPEHUE

Texnuueckue YCTpPOUCTBA: CIIUIOMETD,
JBUKECHUE CHaApsOB, LEIHbBIE U DPEMEHHBIE

nepeaadn

[IpakTrueckue paboTHI. H3mepenne
MIHOBEHHOM CKOPOCTH. Uccnenoanue
COOTHOILIEHUSI MEXAY MyTSAMH, TPOJICHHBIMHU
TEJIOM  3a  IOCJEAOBATENBHBIE  pPaBHbBIC
MPOMEXKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM
JIBDKEHUW C HayallbHOM CKOPOCTBIO, PaBHOM
Hymto. M3ydeHue ABMKEHUSI 1IapUKa B BSI3KOU
KUAKOCTH.  M3yueHue  ABMKEHUS — Teua,

OpOIIEHHOT'0 TOPHU3OHTAIHLHO

2.2

#H#Part## TTHAMUKA

22.1

[Tpunnun OTHOCHTEIBbHOCTU T'amumes.
IlepBoiii 3axkoH HeroTona. HWMHepuuaabHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [lpuHuun cyneprno3unuu

CHIJI

223

Bropoit 3akon HproToHa A1 MaTepuaabHOU
TOYKM B WHEPUHAIBHON CHCTEME OTCYETa
(UCO). Tperut 3axkon Herorona mis

MaTCpUaJIbHBIX TOYEK

224

3aKOH BCeMHUpPHOro TAroteHus. Cuiia TsHKecTH.

[TepBas kocMuueckas ckopocTs. Bec Tena

225

Cuita ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHs

CKOJIB>KCHH A u CuJlia TPCHUA ITOKOA.

Korddunment tpenus. Cuna conpoTUBICHHS




IIpyu IBUXKCHHUHU TCJIa B JXKUAKOCTH HUJIM I'a3C

227

HOCTYHaTeJII)HOC M BpalaTeiIbHOC JBHIKCHUC

a0COJIFOTHO TBEPIOTO TEIa

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpaIlEHUS.
[Inedo cunbl. YciioBUs paBHOBECHS TBEPAOrO
tena B UCO

229

TexHudecknue  yCTpOMCTBA:  IMOAUIMITHUKH,

JABUKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktnueckue paboThl. V3ydeHue ABMKEHUS
Opycka MO HAaKJIOHHOM TIIJIOCKOCTH O]
JEeNCTBHEM HECKONbKUX cui. MccnemoBanme
3aBUCUMOCTHU CHJI YIPYTrOCTH, BO3HHKAIOIIUX
B JeOpPMUPYEMOH TPYKUHE U PE3UHOBOM
oOpaslie, OT BEIUYUHBI HX Jedopmaluu.
HccenenoBanue ycioBuil paBHOBECUS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpallilCHUA

2.3

###Par###3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynsc MaTepuanbHOM TOYKH, CHCTEMBI

23.1 MaTepHaIbHBIX TO4YeK. MMIynbc cuiel u
M3MEHEHUE UMIYJIbca Teja
535 3akoH coxpaHeHusa wumnyisca B HCO.
o PeakTuBHOE 1BUXEHUE
233 PaGoTa cuier
234 MOIIHOCTE CHJIBI
" Kunernueckas sHeprusi MaT€pUaIbHON TOYKHU.
o TeopeMa 0 KHHETHUYECKOW 3HEPTUU
[TorenunanbHass »Heprus. IloTeHuumanbHas
36 SHEPrus yIpyro neopMUPOBAHHOMN
o npyxuHbl. IloTeHuunanbHast »sHeprus Tena
BOJIM3M OBEPXHOCTH 3eMJIU
[ToreHnmanbHble M HEMOTEHIHAIbHbBIE CUJIBL.
537 Cesi3b  pabOThl HEMOTEHIUATBHBIX CHJI C

U3MCHCHUEM MEXaHHUeCKOM OHCPrun

CUCTEMBI TCII. 3aKoH COXpaHCHUA




MEXaHUYECKOU SHEPrUu

2.3.8 Ynpyrue u Heynpyrue CTOJKHOBEHHUS
539 TexHuueckne ycTpOCTBA: JIBUKEHHE pPakKer,
o BOJIOMET, KOIEp, IPY>KUHHBIN MUCTOJIET
[Tpaktnueckue paborsl. W3yueHue cBs3U
5310 CKOpOCTEH Tel MpH HEeyopyroM yjaape.

HccrnenoBanme cBsi3m  pabOTBI  CHIBI €

W3MEHCEHHEM MEXaHUISCKOM OHCPIruu TCJia

MOJIEKVYIJIAAPHAS ®U3UKA U TEPMO/INHAMUKA

3.1

###Par###OCHOBBI MOJIEK Y JIAPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHOBHbIE MI0JIOXKEHUS MOJIEKYJISIPHO-
KUHETHYEeCKON TEOPHUHU. BpoyHnoBckoe
nexenne. Juddysus. Xapakrep ABIKEHUS U

B3aMMOJICH CTBUS YaCTHI] BEIIECTBA

Mopenn cTpoeHHMs Ta30B, JKUAKOCTEH U
TBEPABIX Ted U  OOBACHEHHWE  CBOWCTB

BEIIECTBA HA OCHOBE DTUX MOJEIIEH

Macca wmonekyn. KonuuectBo BelecTna.

[TocrositnHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u eé

n3mepenue. lllkana remneparyp Llenscus

Mopens  ugeampHoro  rasa.  OcHOBHoe
ypaBHEHUE MOJIEKYJISIPHO-KUHETHY €CKOI

TCOpUHU UACAJIBHOT' O I'a3a

AGcomoTHas TemIepaTypa Kak Mepa cpenHeit
KHMHETUYECKOW PHEPruM TEIUIOBOT'O JBUKCHHS

yactun rasa. [llkana temneparyp Kenssuna

VpaBuenue Kianeiipona — Menaeneesa.

3akoH /lampToHA

I"azoBbIe 3akoHBI. M30mpoiiecchl B UeaibHOM
rase ¢ IIOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, H30X0pa, n3obapa

TexHuueckue YCTpOWCTBA: TEPMOMETD,

Oapomertp




3.1.10

[TpakTueckue paborbl. M3mepeHue macchbl
BO3JlyXa B KJIACCHOW KOMHaTe. MccienoBanue
3aBUCUMOCTU MCXKAY napaMeTpaMu COCTOAHUA

pa3pexeHHoro ra3a

32

OCHOBbBI TEPMO/IMHAMUKHA

321

TepmoauHamuueckast cucrema. BHyTpeHHsS
SHEPrusi TEPMOJAMHAMUYECKOHM CHCTEMBI U

CocoObI €€ N3MEHEHUSA

322

KomnuectBo Temnorsl u pabora. BHyTpeHHss

OHCPIrusd OAHOATOMHOI'O HACAJIBHOI'O Ira3a

323

Buael Tennonepenadu: TEIJIONPOBOAHOCTb,
KOHBEKLMS, U3lydeHue. TenmnoéMKoCTh Tena.
VYienoHagd TenJIOEMKOCTH BellecTtBa. Pacuér

KOJMYECCTBA TCIIJIOTHI ITPpH TCIJIOIICPpCaAauc

324

[TepBrbiit 3aKk0H TepMOaUHAMUKH. [[puMeHeHue
IEpBOro 3aKOHa TEPMOJIUHAMUKHU K
usonporeccaMm. ['padudeckas uHTEpHIpeTanus

paboThI raza

325

TennoBsie MamuHbl. [IpUHIMIBL JIEHCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3zoBanusi HEpruu
B TEIIOBBIX  MammHax. Koaddumuent
nonesnoro  neictBus  (mamee  —  KILJ)

teryioBor MammmHbl. [{ukn Kapuao u ero KITJ{

3.2.6

Bropoii 3aKO0H TEpPMOJAMHAMUKH.
HeoOpatuMocTh  mpolieccoB B MPHPOJIE.
TenoBbie JBUTATEIH. DKoJOoru4eckue

po0JIEMBI TEIIOAHEPT €TUKHU

3.2.7

Texuuueckue yCTpOIiCcTBA: JBUTATENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAUJTIbHUK, KOHAUIIUOHED

328

[TpakTuyeckue paboTel. MI3MepeHue ynelbHOoi

TEIIOEMKOCTH

33

###Par### Al PET ATHBIE COCTOAHN A BEIIIECBA. ®A30BBIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u koHaeHcanus. Mcrnapenune
" KUIIEHHE. VnenpHas TEII0Ta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI

KHUIICHHA OT JaBJICHUA

332

AOconoTHAsE W OTHOCUTEIbHAS BIIAXKHOCTH

BOo31yxa. Hacelmennsiii nap

333

Tépnoe TEJIO. Kpucrannmueckue u
amop(dubie Tema. AHHM3OTPOINUS  CBOWCTB
KpHUCTAJJIOB. }KI/I)IKI/IC KpuCTaJUIbI.

CoBpeMeHHbIE MaTEPUAIIBI

334

IInaBnenue wu KpHCTaJllin3anus. Y aenbHas

TCILJIOTA I1JIaBJICHUA. Cy6J’II/IMaHI/I${

3.35

ypaBHeHI/Ie TEIIOBOro OanaHca

3.3.6

TexHuueckue yCTpPOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM

YUCJIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOI'MH

3.3.7

[IpakTuueckue paboTHI. H3mepenne

BJIA’)KHOCTH BO3ayXa

OJIEKTPOAMHAMUKA

4.1

###Par## OJIEKTPOCTATUKA

4.1.1

OnexTpuzanys Ten. DIeKTpudeckui 3apsia. Jsa

BUJA SJICKTPUYICCKHUX 3aps110B

[IpoBoaHUKH, JTUBIEKTPUKU u

MOJIYIIPOBOAHUKHI

4.1.3

3aKOH COXpaHEHHUs AJIEKTPUUECKOr 0 3apsaa

4.1.4

B3aumoneiictBue 3apsaoB. 3akon Kynona

DIIeKTpU4eCcKoe oJIE. Hanpsxénnocts
AJIEKTPUY ECKOTI'O oJIsl. [Ipunuun
cynepno3unuu.  JluHUM ~ HanpsHKEHHOCTH

QJICKTPUYCCKOI'O I10JIA

PaGota cunm  9NEKTPOCTATUYECKOTO  TOJIA.

ITorenmnman. PasHocTh MOTEHIINAIOB

HpOBO,Z[HI/IKI/I U JUBJICKTPUKKU B IIOCTOSAHHOM




SJICKTPUYICCKOM I10JIC. I[I/IBJ'IGKTPI/I‘ICCKEUI

IIPOHULIAEMOCTh
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DIIEKTPOEMKOCTh  IUIOCKOI'O  KOHJEHCATOopa.
DHeprus 3apsKEHHOr0 KOHJIeHCaTopa
TexHuueckue  yCTpOMCTBA:  3JIEKTPOCKOIL,
419 IEKTPOMETpP, IJEKTPOCTaTUYECKAs 3allNTa,
o 3a3eMJICHHE 3JIEKTPOIprOOpOB, KOHAEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTED
4110 [IpakTnueckue paboTHI. N3mepenune

SHCKTpOéMKOCTI/I KOHJCHCATOpa

4.2

###Par###TIIOCTOSIHHBIA DJIEKTPUYECKUI TOK. TOKU B

PA3JIMYHBIX CPEAAX

YcnoBus CYHICCTBOBAHUSA IHOCTOSAHHOI'O

4.2.1 aneKTpudeckoro Toka. Mctounuku toka. Cuma
ToKa. [IoCTOSIHHBIN TOK
422 Hanpsoxenue. 3akon OMa 17151 yyacTka LenH
423 DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE
o COIPOTHUBJICHHE BEIleCTBA
424 ITocnenoBarenbHOE, napasuleiIbHOE,
o CMeIIaHHOE COeIMHEHNE MTPOBOIHUKOB
PaboTa snexkrpuueckoro toka. 3akoH Jxoyis
425
— Jlenua
4.2.6 MoIIHOCTE AJIEKTPUUECKOI0 TOKA
anekTpoaBwkymas cuna (mamee — DJC) u
427 BHYTPEHHEE CONPOTUBJICHHE HCTOUHUKA TOKA.
o 3akon Owma g T1OMHOM  (3aMKHYTOH)
anekTpuueckoi nenu. Koporkoe 3ampikanue
OneKTpoHHas IPOBOUMOCTb TBEPABIX
498 METAJIJIOB.  3aBUCHUMOCTb  CONPOTUBIIECHUS
o METaJIJIOB oT TEMIEPaTyphbl.
CBepxnpoBOUMOCTh
42,9 OnexkTpudyeckuid TOK B BakyyMe. CBoiicTBa

JIEKTPOHHBIX ITy4YKOB




4.2.10

[MonmynpoBonuuku. CoOCTBEHHAs U TPUMECHAS
IIPOBOJMMOCTh MOJYIPOBOAHUKOB. CBoiCTBa

p-n nepexoaa. [lonynpoBoHUKOBBIE TPUOOPHI

4.2.11

OJIeKTpUYECKUA  TOK B DJIEKTPOJIMTAX.
DNEKTPONUTHYECKAS JUCCOL AU

DJIEKTPOIIN3

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMOCTOATENBHBIIET M HECAMOCTOSATEIbHBIN
pa3psa. PasnuuHble THIBI CAMOCTOSITEIBHOTO

paspsna. Momnnus. [lnazma

4.2.13

TexHuueckue  ycTpoiicTBa: amIepmerp,
BOJBTMETP, PEOCTaT, MCTOUYHUKU  TOKa,
IEKTPOHArPEBATEIIBHBIC puOopsl,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBJICHHUS, BAKYYMHBIN pisi ()i
TEePMHUCTOPBI u (oTOpe3UCTOPHI,

MOJYIPOBOJHUKOBBIN JMO/I, TaJlbBAHUKA

4.2.14

[IpakTrueckue paboTHI. Nzyuenue
CMEIIAHHOT O COEIUHEHUSI PE3UCTOPOB.

N3mepenne DJIC wucTOUHMKA TOKa M €ro
BHYTPEHHETO comnpotuBieHus. HaOmonenue

QJICKTPOJIM3a

11 KJIACC

Kon Koanposepsiemoro
pasnaena 3J1eMeHTa

IIpoBepsieMble 31eMEHTHI COAEP KAHUS

4

SJIEKTPOJMHAMMUKA

###Part##MAIT'HUTHOE I10JIE. DJIEKTPOMAT'HUTHAS MHAYKLIW A

43.1

Ilocrosguurle MaruuThl. B3ammopelicTBue

IIOCTOAHHBIX MaroHuTOB

43

432

MarnutHoe mosie. BekTop MarHutHOM
uHaykuuu.  IlpuHnun — cynepno3unuu.
JIuann marautHOM wMHAYKnuu. Kaptuna

JUHUM  MArHUTHOM  WHIOYKIUU  TOJS




IIOCTOAHHBIX MarHuTOB

MarsnuTHoe MoJjieé NPOBOJHHUKA C TOKOM.
KaptuHa nuHuil mons AJIMHHOTO MPSMOTO

MNpOBOJHHWKA MW 3aMKHYTOI'o KOJIBICBOI'O

433 MPOBOJIHUKA, KATYIMIKH C TOKOM. OIIbIT
Opcrena. B3aumoaencrsue NpoBOJHUKOB C
TOKOM
434 Cunia Amnepa, €€ MOYyJIb U HalpaBJICHUE
Cuna Jlopenna, e€ MOIyJIb U HarpaBJlICHHE.
JIBr>keHUE  3apsOKEHHOM — 4YacTUIBl B
435 OJTHOPOJAHOM MarHuTHOM mojie. Pabora
cunel Jlopenua
4.3.6 SIBneHue 3JIeKTPOMArHUTHOW UHYKITUH
437 [ToTok BEKTOpa MarHUTHOW MHAYKIUH
O/1C unaykuuu. 3aKoH 3JIEKTPOMAarHUTHOU
4.3.8 nHaykuuu Papanes
BuxpeBoe oanekrpuueckoe mnoae. IJC
WHIYKIIUA B TPOBOJHMKE, IBMIKYIIEMCS
439 MOCTYNATEIbHO B OJJHOPOJIHOM MAarHUTHOM
1oJie
4.3.10 [IpaBuno Jlenua
NHnykTHBHOCTD. SIBlIEHHE CAaMOMHIYKLIHH.
4311 3/1C caMOMHIYKIIUU
DHeprusi MarHUTHOTO TOJS KATYIIKA C
4.3.12
TOKOM
43.13 DNEKTPOMAarHUTHOE TIOJIE
TexHuueckue  yCTPOWCTBA:  MOCTOSIHHBIC
MAarHMThI, AJIEKTPOMArHUThI,
4.3.14
AIEKTPO/IBUTaTENb, YCKOPUTEH
AJIEMEHTAPHBIX YaCTHUI], UHAYKIIMOHHAS TT€Yb
[IpakTrueckue paboTHI. Nzyuenue
4315 MarHUTHOTO TMOJs KAaTyIIKK C TOKOM.

UccaenoBanue nOelcTBUS ITOCTOSHHOIO

Mar"HuTa Ha paMKy ¢ TokoM. MccrnenoBanue




SABJICHUA BHCKTpOMaFHHTHOfI HHAYKIWA

KOJIEBAHM A 1 BOJIHBI

5.1

#H##HParf#MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHW A

5.1.1

Konebatensnas  cucrema. CBoOOmHBIC
koneOanus. ['apMoHWYECKHE KoJieOaHUsI.
[lepuon, wacrora, ammmTyga W ¢asa

Koje0aHum

IIpy>xuHHBIN MasATHUK. MareMaTu4eckuit

MasiTHUK

VYpaBHeHHE TapMOHUYECKHX KoyeOaHHil.
Kunematnueckoe u JTMHAMHYECKOe

OIMCaHHue K0Jje0aTeIHLHOr O JABUXXCHUSA

[IpeBpaiienue SHEpPruu npu
TAPMOHUYECKUX  KOJICOAHHSIX. CBsi3b
AMILIUTY B KoJIeOaHmit HUCXOIHOMN
BEIIMYHMHBI C aMIUIUTYAaMU KojeObaHuil eé

CKOpPOCTHU U YCKOPEHHUSI

Konebatenpuplii  koHTYp.  CBOOOIHBIE
3JIEKTPOMAarHUTHbBIE KoJyiebaHus B
UJCaNbHOM  KoJe0aTelIbHOM  KOHTYpE.
AHanorust MeXAy MEXaHHYECKUMHU H
AJIEKTPOMAarHUTHBIMU KoJe0aHUsAMHU.

®opmyna TomcoHa

3aKkoH COXpaHCHHA SHCPrur B HACAIILHOM

KOJIe0aTeIbHOM KOHTYpE

BbIHYXI€HHbIE MEeXaHUYecKHue KoyieOaHusl.
Pe3onanc. Pe3onanchas KpUBasl.
BBIHY)KI[CHHLIG OJICKTPOMArHUTHBIC

KosebaHus.

Ilepemennpnii  TOK.  CHHYCOMAAIBHBIN

IIEPEMEHHBINA TOK.

Mo1iHOCTB IIEPEMEHHOI O TOKA.
AMIUIMTYIHOE M ACHCTBYIOLIEE 3HAYEHUE

CHUJIbI TOKAa U HAITPSXKCHU A




5.1.10

Tpancpopmarop. [IponsBoacrso, nepenaya
U TNOTpebJIeHUue SJEKTPUYECKON SHEpruu.
DKOJIOTMYECKUE PUCKU MPH MPOU3BOJCTBE
3JIEKTPUYECKOMN SHEPTUM. Kynbsrypa
UCIOJIb30BaHUS JJIEKTPOIHEPrun B

HOBCEIHEBHOM KU3HU

5.1.11

Texnudeckne ycrpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOICpCaAayd

5.1.12

ITpaktnueckue paborel. MccnenoBanue
3aBUCHUMOCTH NEPHUO/Ia MaJIbIX KOJIeOaHMI
rpy3a Ha HATU OT JUIMHBI HUTH U MAacChl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeNu U3 TOCIEN0BATEIbHO COECAMHEHHBIX

KOHACHCATOpPAa, KATYIIKH U pE3UCTOpa

5.2

#H###PartH#MEXAHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanudeckue BOJIHBI, YCJIOBHS
pactipoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHHusl H  JUIMHA  BOJHBL

HonepeqHHe H IIPOJO0JIbHBIC BOJIHBI

522

###Par### Nnrepdeperuns u audpakmus

MCXaHUYCCKUX BOJIH

523

3ByK. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

Bricorta ToHa. TemOp 3ByKa

524

DJIEKTPOMAarHUTHbIE  BOJHBI. Y CIIOBUS
W3JIy4EHHUsSI  DJIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opuenrauus BekropoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBoiicTBa  DIEKTPOMArHUTHBIX  BOJH:
OTpa)K€HHE, IMpeIOMIICHHE, IOJsIpU3alus,
mudpakuusi, uHTepdepeHuus. CKOPOCTH

SJICKTPOMArHuTHBIX BOJH

526

[Mkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne 3JIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




527

[IpuHIMTIBI pagNOCBsI3U U TEJIEBUJICHUS.
Pannonoxanus. DJIEKTPOMAarHuTHOE

3arpsI3HEHNE OKPYKAOLIEH Cpebl

528

TexHuueckne yCTpOHCTBA: MY3bIKaJIbHBIE
NHCTPYMEHTHI, yJIbTpa3ByKOBas
JUarHOCTUKa B TEXHUKE M MEIULIHHE,
panap, paguonpuEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBY-neus

53

#H#Par###H#OIITUKA

5.3.1

IIpsaMonuHeliHOe pacIpoCTpaHEHUE CBETa

B olHOpoaHOU cpene. JIyu cBera

532

OtpaxxeHue cBeTa. 3aKOHBl OTPAKEHUS
ceTa. [loctpoeHne n300pakeHnii B TIOCKOM

3epKae

5.33

[peromiieHre cBeTa. 3aKOHBI IPETIOMIICHHS
CBeTa. AOGCOIIOTHBIN [I0Ka3aTelb

IMPCIOMIICHUA

534

[onHoe BHYTpEHHEE OTpa’KEHHUE.
[IpenenpHbIl yroJl MOJMHONO BHYTPEHHETO

OTpaKCHUS

5.35

Hucnepcusi cBeta. CHOXHBIM  COCTaB

Oenoro cera. L[Ber

5.3.6

CoOuparone M pacceuBaoIlue JIHMH3BL
Tonkasg muH3a. POKYCHOE pacCCTOSHUE U
ONTHYECKAas  CUJa  TOHKOM  JIMH3BI.
[TocTpoenue n3zo0paxeHuii B cCOOMparoIMX
u pacceuBarommx JuH3ax. Dopmyna
TOHKOW JIMH3bl. YBEIMYEHHUE, [1aBAEMOE

JIMH301

5.3.7

[Ipenenbl MPUMEHUMOCTH T'€OMETPUYECKON

OIITHUKH

5.3.8

WNurepdepenus  ceera.  KorepeHTHBIS
HWCTOYHUKH. Ycnosus HaOII0ACHUS
MaKCUMYMOB u MHHUMYMOB B

UHTep(EpPEHIIMOHHOW KapTUHE OT JBYX




CI/IH(l)a?,HBIX KOr¢pCHTHBIX UCTOYHUKOB

Hudpakumst  cBera.  JmdpakuuoHHas
pemérka. YcinoBue HaOMIOJIEHHS TIaBHBIX
5.3.9 MaKCHMYMOB npu MaJeHUNA
MOHOXPOMATHYECKOTO cBETa Ha

TU(GPaKIMOHHYIO PEHIETKY

5.3.10 [Tonspuzauus ceera

TexHuueckne yCTpoMCTBA: O4YKH, JIyna,

doTroanmapaT, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, I (paKoHHAS peléTkKa,
MOJIIPOU
[IpakTrueckue paboTHI. N3mepenne

IMOKa3aTeCiiA IPCIOMIICHUA. HccaenoBanue

5.3.12
CBOMCTB  HM300pakeHMH B  JIMH3AX.

HaGnronenne nucniepcun cBera

BJIEMEHTbI CIIELIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

I'panuipl OPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [Tocrynatsr TEOPUH
6.1 OTHOCHUTEIBHOCTH: VHBApUAaHTHOCTb
MOJYJsl CKOPOCTM CBE€Ta B BAaKyyMe,

MNPpHUHOUII OTHOCHUTCIIbHOCTH DHHINTEHHA

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMemJIeHHne BpPEMEHM M COKpAIlleHue

JUIAHEBL

6.3 DHeprust U UMIYJILC CBOOOTHOM YaCTULIBI

CBs3p Macchl € DHEPrued M HUMITYJIbCOM
6.4 CBOOOJIHOM dYacTULbl. OHEprus IOKOs

cBOOOIHOMN YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

#i#Par####JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Dopmyina [lnanka cBsI3u 3HEPrumn
7.1.1 dboToHa C ero dYacTtoToh. ODHeEpruss u

UMITYJbC (POTOHA




OtkpeiTue u uccnenoBanue Gorodddexra.
Onbitet - A, Cronerosa. 3aKOHBI

dotorddexra

VYpaBHeHue OUHIITEHA I
doTorddexra. «Kpacnas TPaHHIIA

dotorddexra

7.1.4

JlaBnenue cBera. OnbiTel [1.H. JIcOeneBa

7.1.5

XUMHUYECKOE JIENCTBUE CBETA

TexHuueckne ycTpoHcTBa: (HOTOIJIEMEHT,
dboTogaTUHK, COJTHEYHAas Oatapes,

CBETOOAUOA

7.2

CTPOEHUE ATOMA

7.2.1

Mogaens atoma ToMmcoHa. OIBITE
Pesepdopaa nmo uccinenoBaHUO CTPOCHUS

aTomMa. HnaHeTapHas{ MOICIIb aToOMa

7.2.2

[ToctrynaTsi Bbopa. Nznyuyenne u
noryionieHue  (poTOHOB mpu  mepexoje
aToMa C OJHOIO0 YPOBHS DHEPruu Ha
npyroil. Bunbl cnexktpoB. Cnekrp ypoBHEN

SHEPruM aToMa BOJ0POa

7.2.3

BomnuoBrie cBolictBa wactuil. BomHbl Oe
bporins. KopnyckynsipHo-BOJIHOBOM
nyamusMm.  Jludpakiuss  AJIEKTPOHOB  Ha

KpUCTaJIax

7.2.4

CrioHTaHHOE U BBIHYXXJICHHOC H3JIYUCHHUC.

YCTpoiicTBO M MpUHIUT pabOTHI Ja3epa

7.2.5

TexHuyeckne yCTpOWCTBa: CIEKTPaJIbHbBIN
aHanu3 (CHEKTPOCKOM), Jia3ep, KBaHTOBBII

KOMITBIOTED

7.2.6

[Tpaktnueckue  paborel.  Habmronenue

JIMHENYATOro CIeKTpa

7.3

ATOMHOE APO

7.3.1

MeTtoapsl HaOMIOAEHUS U perucTpaluu

QJICMCHTAPHBIX YaCTHUI]




7.3.2

OtkpblTHE  paguOaKTUBHOCTH.  ONBITHI
Pesepdopna mno onpeneneHuro cocraBa
paavoakTHBHOrO  M3iaydeHus. CBoiicTBa
anb(a-, Oera-, raMMa-u3nydeHus. BiusHue

PaaAruOaAKTHUBHOCTHU HA JXUBBIC OPraHrn3Mbl

7.3.3

OTkpelTHE  TPOTOHA U HEUTpOHA.
Hyknonnas mozens siapa [eiizenGepra —
WBanenko. 3apsan sapa. MaccoBoe 4ucio

snapa. M3otomsl

7.3.4

Anba-pacna. ONeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacrna. T"amma-
U3ITydeHHE. 3aKkoH PaInOaKTUBHOTO

paciaga

7.3.5

OHeprust CBA3M  HYKJIOHOB B  sjpe.

Snepubie cunbl. Jlegext macchl sapa

7.3.6

SAnepuble peakuuu. Jlenenue u CcuUHTE3

saep

7.3.7

SAnepHslii peaxTop. TepmosinepHbIii
cunre3. IIpoGiemMbl U  HEPCIEKTUBHI
SAJIEPHOM  DHEPreTUKH. OKOJOTMYECKHE

ACIEKTHI SIIEPHON DHEPreTUKHU

7.3.8

SHCMCHTapHBIe HqaCTHUIIbI. OTKpBITI/Ie
MMO3UTpPOHA. (DYHI[aMCH TaJIbHBIC

B3aNMOJIENCTBUSA

7.3.9

TexHuyeckne  yCTpOMCTBa:  JO3UMETD,
Kamepa BunbcoHa, sAepHBIH peakTop,

aToMHag oomba

7.3.10

[Mpaktuueckue pabotel. MccnemoBanue
TPEKOB YaCTUI] (mo TOTOBBIM

¢dororpadusim)

SJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3BémHoro Heba. Cos3Be3gusi, spKue

3Bé3IILI, NJIaHCThI, UX BUAUMOC IBHXKCHHC

8.2

Comgeunass cucrtema. IlmaHeTsl 3eMHOU




rpynrIbl. IImaHeThI-TUTaHTHI n Hnux
CIIYTHUKH, KAapPJIMKOBBIC IJIAHCTHI. Mamsie

Tena COMHEUHOU CUCTEMBI

8.3

Connne, ¢ortochepa wu  armocdepa.

ConHeuHass aKTUBHOCTh

8.4

Ucrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIEeparypa,
ux B3aUMOCBS3b. Juarpamma
«CHEKTPANIBHBIM  KJIACC —  CBETUMOCTBY.
3BE30pI  IVIABHOM  IIOCIIEIOBATEIBHOCTH.
3aBUCHUMOCTb «Macca — CBETHUMOCTbY IS

3BE3/] TJIABHOM MOCIIEIOBATCIEHOCTH

8.6

###Par###BHyTpeHHee CTpoeHUe 3BE3I.
CoBpemeHHbIe MpEACTABIICHUS 0
npoucxoxaeHnn u sBomonuu ConHuoa u

3BE3/1. DTanbl JKU3HU 3BE3.T

8.7

Mneunsiii  Ilyte — Hama TanakTuka.
ChnupanbHass ~ cTpykTypa  l'amakTukwy,
pacripeneneHue 3BE3N, Trasa M IBUIM.
ITonoxxenne wu nwxenue ConHua B
lamaktuke. Ilmockas wu  chepuueckas

HoJICHCTEMBI | aJlaKTUKU

8.8

Tumer  ramaktuk. Paguoraimaktuku H

KBa3apel. YEpHBIE ABIPBI B Allpax raJaKTUK

8.9

Bcenennasa.  Pacmmpenune  Bcenmennoi.
3akoHn Xa0OOusia. Paz0eranue rajakTHK.
Bospact u paguyc BcenenHoi, Teopus
bonpmoro B3peiBa. Monens  «ropsuein

Bcenennoit». PennkroBoe nznydeHue

8.10

MacmitabHass ~ crpykrypa  BceneHHOI.
Mertaranaktuka. HepeméHnubie mpoOiiemsl

aCTPOHOMUU




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






