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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUU W TpeOOBaHUM K pe3yjbTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNIbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a rtaxxke c¢ yu€toM (eaepanbHOil pabodeld TporpaMMbl BOCIUTAHHS U
KOHIIETIIMK TpernojiaBanusi ydyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepannu, peaU3yIOIMX OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl 10 (M3HKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvaronuxcss 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOy4eHMs, a TaKXke€ YUYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpeaMeTramu. B Hel
OTIPE/EIISAIOTCA OCHOBHBIE LIETU M3y4ueHUs (U3UKH Ha YPOBHE CPEIHEr0 OOILEro
oOpa3oBaHUsl, TUIAaHUPYEMbIE PE3YyJIbTaThl OCBOCHMS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUIAHUpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e colepkaHue yueOHoro npeamera «dusnkay no rogam ooydeHusl.

®du3rka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoiem Mupe. LIIKombHbIN Kypc GU3HKHA — CUCTEMOOOPA3yIOIIHiA
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaronuxcs, B (popMUpOBaHHME YMEHUH MPUMEHATH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJHEHUHA UMU YY€OHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca ¢u3WKu i YpOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN WACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
ITOCTPOEHHS.



Hoes yenocmnocmu. B COOTBETCTBUUM C HEW KypC SIBISCTCA JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/ieioB (PU3MKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOM (DH3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0beqMHEH BOKpYr ¢u3nueckux Teopuid. Benymmm B Kypce sBIsieTCs
dbopMupoBaHrE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUU, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamust TpeanoaraeT HCIOJIb30BaHHUE
TYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUS
bu3ukn Cc pa3BuTHEM OOmEecTBa, a TakkKe C MHPOBO33PECHUYCCKUMH,
HPaBCTBEHHBIMHU U DKOJIOTHICCKUMH MTPOOTIEMaMHU.

Hoess  npuxnaomoit  uanpasnennHocmu. Kypc (usuku npeamnonaraet
3HAKOMCTBO C IMAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS HJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTHMYECKHM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0IeM paloOHATBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30M1acHOCTH.

CrepKHEBBIMHU DJIEMEHTaMH Kypca (DU3UKM Ha ypPOBHE CPETHEro OOIIEro
oOpa3oBanus sBIAIOTCS (Pusnyeckue Teopuu ((popmMupoBaHHE MPEACTABICHHUA O
CTPYKTYpe MOCTPOCHHS (GU3HUECKOM TEOpHUH, posii (HyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHUS CCTCCTBEHHO-HAYYHBIX SBICHHH W
MIPOIIECCOB).

CucteMHO-eSITeNHPHOCTHBIN TOJXO0/ B Kypce (DU3MKH peanusyeTcsi mpexiie
BCEr0O 3a CUET OpraHu3allM SKCIEPUMEHTAbHOW AESATEIbHOCTH OOYyYaroluXcs.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO HCIOJIb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCICPUMEHTOB U J1abOpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CHUCOK YUYCHUYECKHX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TEepedHe J1aOOpaTOPHBIX padoT,
NPOBOJUMBIX JUIS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS  YYaCTHHUKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXOMsl U3 OCOOCHHOCTEW IUIAaHUPOBAHUSA W
ocHameHus kaOuHera Qusmku. IIpm dsToM  oOecreunBaeTCs  OBJAJCHUC
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHHS, HMCCIEIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

Bonbioe BHUMaHWE yAENAETCS PEHMICHUIO pPACUETHBIX M KAYeCTBEHHBIX
3amad. [Ipu 3TOM U1 pacd€THRIX 3a7a4 MPHOPUTETOM SIBJISIFOTCS 3a7a4H C SIBHO
3aIaHHON (M3UYECKON MOJIENBIO, TTO3BOJISIFOIINE MPUMEHSTh H3yUYE€HHbBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUsS Ha
o0ObsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalolen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DPI'OC COO k wmaTepuanibHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mporecca 0a30BBII YpPOBEHb Kypca
(bU3UKK Ha YpOBHE CpeTHEro 00IIero o0pa3oBaHusl IOHKEH U3y4aThCs B YCIOBUSIX
NpeIMETHOrO0 KaOuHeTa (M3MKU WIM B YCIOBUSAX HHTETPUPOBAHHOrO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro IHKIa. B kaOuHeTe (U3MKH JOIKHO OBITH
HEO00X0oJIMMOe J1abopaTopHOE O0OOpYAOBaHUE /IS BBIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHLKIIOM MHHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (u3MKe KIIOUEBbIX JEMOHCTpAIUil AJis
WCCIICIOBAHMUSI  M3YYaeMbIX SBJICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE ISl YYEHHYECKUX MPAKTHUECKUX padboT
(GopMupyeTcss B BHJIE TEMaTUUYECKHMX KOMILJIEKTOB M O0ECIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydaromuxcsi. TemMaTH4ecCKHe KOMIUIEKTbI
1a0opaTopHOrO 000PY/IOBaHUSL JAOJKHBI OBITh TIOCTPOCHBI Ha KOMIUJIEKCHOM
WCIOJIb30BaHNN AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIETISIMUA U3YYEHUS! (PUBHKHU B 00IIEM 00pa30BaHUM SIBIISFOTCSL:

e (opMupOBaHHE HUHTEpeca M CTPEMJICHUS OOYyYarolIMXCi K HAYyYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJIbHBIX U TBOPUECKUX
CITOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PECHHUS KaK pe3ysibTara H3YYCHHs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAaHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKU A Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrkeHne STUX Iene 00ecreunBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

npoliecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBl  3HAaHUK 00  o0muXx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTHI aCTPOPU3UKH,

e (opmMupoBaHMe yMEHUNW TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoObsiCHEHUS (PU3MYECKUX SBJICHUW B TPUPOAEC U Uil TPUHATUS
MMPAKTUYECKUX PEIICHUI B MIOBCEIHEBHOMW KU3HU;

e OCBOGHME CIOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C SBHO 3aJlaHHOM
bu3nueckoil MOAENbI0, 3a/ad, MOJAPa3yMEBAIOIIUX CaAMOCTOSTEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIMIOB JIEUCTBHSI TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUSA HAa OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS WM IPOBEICHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHaln3a W HMHTEpIpeTanud uHbOopMaIu,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHI JJI1 pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
oOpazoBanust otBoautcs 136 gacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE INEpeueHb JabopaTOPHBIX U
MPaKTUYECKUX pa0OT SIBISETCS PEKOMEHIOBAHHBIM, YYHUTENb [E€JIaeT BBIOOD
IOpPOBEACHUS J1a0OpaTOPHBIX PAOOT M OMNBITOB € YYETOM HMHAWBHIYaJTbHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usnka — Hayka o npuponae. HayuHble mMeToAbl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp dkcnepuMeHTa M TEOpUHM B IIPOLIECCE TO3HAHMS MPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MogaenupoBanue ¢u3nyYecKuX SIBIEHUM M mporeccoB. HaydHble rUmoresbl.
dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u Mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHONW HAYYHOU KapTHHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe nBrkeHuE. OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBUYKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOYKH, MX MPOEKIMU HA OCU CHCTEMBI KOOPAWHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE BIkKeHue. ['paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MepeMellecHus
MaTepUAIbHOM TOYKHU OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MMaJICHHUSI.

KpuBonuHeintHoe  nBvkeHue. J[IBMKEHHME  MaTepHalbHOM TOYKM 11O
OKPYKHOCTH C MIOCTOSHHOU IT0 MOAYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAS
ckopocTh. [leprnoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadHn.

Jlemoncmpayuu

Mogens cucTeMbl OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeobpazoBanue IBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO IO YIJIOM K TOPHU30HTY M
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HamnpaBneHnue CKOpoCTH NpU ABUKEHHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEPABHOMEPHOTO ABWKEHHS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE NPOMEXKYTKHM BPEMEHU IPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBrxeHus Tena, OpoeHHOro rTOpU30HTAIBHO.

Tema 2. /lunamuka

[IpuHiun  otHocutTensHOcTH  ['aymmmesd.  IlepBeii 3axkoH  HeroToHa.
HNuepuuanbHbie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
IUIs. MaTepUaIbHOUM TOUkU. Tpetnil 3akoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tspkectu. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOIBKEHUS U cuiia TpeHus nokosd. KoadduimenT tpenus.
Cuna conpoTUBIICHUS NPU ABWKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpanaTeIbHOE ABMKEHUE a0COIOTHO TBEPOTO TeTa.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckrue yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHWE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoii 3akon HprotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABbEME U T1a/ICHUU.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopuvie pabomol

N3ydenue aBmkeHUs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TEJa, HMEIOIIETO OCh
BpAILICHUSL.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMiynbC cHIIbl U U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass »Hepruss MarepuaibHOW TOYKUA. TeopemMa 00 H3MEHEHUU
KHHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIpyTO
neopMupoBaHHOW  TpykuHBL.  [loTeHlManbHas  SHEprus  Tena  BOJIM3HU
OBEPXHOCTH 3€MJIN.

[loTeHUMaIbHBIE W HEMOTECHUHUAIBHBIE  CHJIBI. CBsi3b  paboThHI
HENOTCHUUAIBHBIX CUJI C U3MEHEHUEM MEXAHWYECKOW DJHEPIHMU CUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

VYipyrue u Heynpyrue CTOIKHOBEHHS.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBs3u pabOThI CUJIbI C U3BMEHEHHEM MEXAaHWYECKOM SHEPIuH
TeJa Ha IPUMEpe PACTSKEHHS pE3UHOBOIO JKI'yTa.

Pa3nen 3. MogexkyasipHasi puznka U TepMOAUHAMUKA
Tema 1. Ocnosvl MOEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep ABIKCHHS U
B3aUMOJICCTBUS YaCTUIl BewlecTBa. MOJEIn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama temmneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpPUHM HACAIbHOro raza. AOCONIOTHAs TeMmreparypa Kak Mepa
CpeIHEN KWHETHYECKON SHEPrMy TEIUIOBOTO JBWXKEHUA dvacTull raza. [llkama
temneparyp KenpBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHneneeBa—Knanerpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelmecTBa. ['paduyeckoe MPEACTaBICHHE M30IMPOIIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OneIThl, AOKAa3bIBAIOIINE JIUCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OmnpiThl 0 UG GY3UU KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3anMO/ICHCTBHA.

Mogens, WILTIOCTpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUSI MACAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIIACCHOM KOMHAaTe Ha OCHOBE M3MEpEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEK/y ITApAMETPaAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocrosvt mepmoouHamurku

TepMoanHamMuueckass cucteMa. BHYTpPEHHSSI SHEPrus TEPMOAUHAMUYECKOU
CUCTEMBI U cIOCOObI €€ n3MeHeHusl. KonumdecTBo TemioThl U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temionepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIMUS, U3JIyUYCHHUE. Y IeTbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIOTh npu TeIUIoNepeaaye.

[lonatue 06 amgumabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue TepBOro 3akOoHa TEPMOJMHAMHUKH K u3omporeccaMm. ['paduueckas
WHTEepHIpeTanus paboThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TennoBble  mammHbl.  [lpUHUOMOBI  AEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi »HEpruu B TEIUIOBBIX MamnHax. KoadduuueHt mnone3Horo
neictBua TteroBo mammuHbl. [ukn KapHo um ero kxod3@¢uuuMeHT Moie3HOro
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETHUKH.



TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE TNPHUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpPruy Teja MpU COBEPIICHUHU pPaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3mMeHeHne BHYTPEHHEHN 3HEpruu (TeMIIepaTyphl) Tea Mpu TEIionepeaaye.

OnpiT 1O anuabaTHOMYy pacIIMPEeHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, TBUTATEIIsI BHYTPEHHETO0 CrOpaHusl, PEaKTUBHOTO
JIBUTATEIS.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabonivl

N3Mepenue yaenbHON TEIIIOEMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazosvie nepexoonl

[TapooOpa3zoBanue 1 KoHJeHcarus. Vcrapenue u kuneHue. AOGCOIMIOTHAS |
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCHMOCTb TEMITEpaTyphl KUTICHUSI OT JIaBJICHHS.

TBépnoe Teno. Kpucrammuueckue u amopgHbie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKunakue kpuctauibl. CoBpeMeHHbIE MaTepuainbl. I[lnaBrneHue u
KpUCTAITM3aIus. Y aeiabHas TerioTa miaBieHus. Cyonumarus.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckue YyCTpPONCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJOTHUU MOJYYEHHUS] COBPEMEHHBIX MaTepHUasoB, B
TOM YHCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGmronenre HarpeBaHus U IUIABJICHUS KPUCTAITMYSCKOTO BEISCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol

N3mepeHre OTHOCUTENIBHOM BIAXKHOCTH BO3/IyXa.

Pa3zpnes 4. DieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUUECKUX
3apAnoB. IIpOBOJHWKM, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsijaa.
B3aumopaeiictBue 3aps10B. 3akoH KyioHa. To4eUHBI AIEKTPUUECKUI 3apsil.
Onextpuyeckoe mnoje. Hanpsok€HHOCTh anekTpudeckoro mnods. IIpuHnmn



CYNEPIO3ULHUH DJICKTPUUECKUX ToNeH. JIMHUKM HanpsKEHHOCTH SIJIEKTPUUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmdeckoro  moisa.  I[lorenmuman.  PasHocTh
MoTeHUHAIOB. [IpOBOMHUMKM W JUANEKTPUKU B  BJIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh IOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckue yCTpoHWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: HSIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alllUuTa, 3a3eMJICHUE DIIEKTPONpPUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHLIMI JEUCTBUS DJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B BIIEKTPOCTATUUECKOM I1OJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B IIEKTPOCTATUIECKOM ITOJIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOIIAIn
IJIACTUH, PACCTOSIHUSA MEXKAY HUMHU U TUIEKTPUIECKOU IPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuit mox. Toku 6 paznuunvix cpeoax

DONEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHMS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenmu.

OJIEKTPUYECKOE CONPOTUBJIECHUE. YIENbHOE CONPOTHBICHHUE BELIECTBA.
ITocnenoBarenbHOE, MAPAIIIEIBHOE, CMEIIAHHOE COEAUHEHNE ITPOBOIHUKOB.

PaGotra oamektpuyeckoro Toka. 3akoH JDkxoyms—Jlenma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIIAA CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHMKA TOKA.
3akoH OMa 15t TOJIHOM (3aMKHYTOM) 2yieKTpudeckoi 1enu. KopoTkoe 3aMblkaHue.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomyrmpoBOTHUKMY. CobcTBeHHast " MpUMeCHast MIPOBOAUMOCTD
moTynpoBoiHUKOB. CBoiicTBa p—N-niepexoaa. [lomynmpoBoiHUKOBBIE PUOOPHI.

DONeKTpUYecKuii TOK B pacTBOpax M  paciuiaBaX  3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALIMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
pa3psan. Monuus. [Lazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTeIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN O,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CMeniaHHOe COeIMHEHUE MPOBOTHUKOB.

[IpsmMoe w3MepeHue dIeKTpoABMKYIIEeH cwibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJJIOB OT TEMITEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoit pa3psl ¥ IPOBOJAUMOCTB BO3AyXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3y4yeHue CMENIaHHOIO COEIMHEHNSI PE3UCTOPOB.

M3mepenne 3JIEKTPOABMKYILEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHBIICHUSI.

HaOmronenue snexkrposnsa.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyIiecTBIsSE€TCS C
YU4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMd MaTE€MaTHKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (Quanyeckas BeTUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUuA,
napabona, runepoosa, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWKEHHE B KUBOU mpupone, auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHM3MOB (BUIbI TEILIONEpENayH, TEIJIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, KUIAKOCTEU M



ra3oB, DJJIEKTPUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJMTUYECKAs IUCCOLMALMSA,
raJlbBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JABM)KEHUN C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpEHUs B TEXHUKE, NOALIMIIHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET M JPYrHE), JABUTATElb BHYTPEHHEIrO
cropanusi, naposasi TypOrHa, OBITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCIIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOIMH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOPHL,
ANIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Paznes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe noe. IneKmMpoMazHUMHAA UHOYKYUUA

[TocTositHHBIE ~ MarHuThl.  B3auMoOAeMCTBHE  MHOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe moJsie. BexkTtop MarHuTHOW WHAYKOWHW. [IpuHOMII cyneprno3uinuu
MarHUTHBIX ToJiek. JIMHMU MarHUuTHOM WHAYKIWU. KapTuHa JMHUM MarHUTHOU
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIHA
MAarHUTHOTO TIOJIS JUIMHHOTO IPAMOIO IMPOBOJHUKA W 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYyJIb U HAITPABJICHHUE.

Cuina Jlopenua, €€ Moly/ib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SIBieHue DNEKTpOMAarHUTHOW MHAYKOMHA. [lOTOK BEKTOpa MArHUTHOMU
WHIYKIMHA. OJIEKTPOABIXKYILAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Oapanest.

BuxpeBoe »aieKkTpuyeckoe TmoJsie. ODIEKTPOJBIKYIIAA CUJla HHAYKIUUA B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOUHIYKITUH.

DHEeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHndeckrue yCTPOMCTBA W MPAKTHYECKOE NPUMEHEHUE: TIOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJABUIaTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHIl, UHIYKI[MOHHAS T1€Yb.



Llemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE TIEKTPOHHOIO MyYKa MarHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTBre cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHXKYILIEH CUJIbI MHIYKIIUU OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBrIeHME CAMOMHTYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3yueHre MarHUTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanre 1€CTBUS MOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Kojiebanus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOaHMS.
I"apmonnyeckue konedanus. Ilepumoa, yacrora, amrmumryga u (aza xoneOaHUU.
[IpyXuHHBIA MasATHUK. MareMaTUYEeCKUN MAasTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienune sHeprun Mpy TaApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KoOJieOAHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[TpencraBieHue o 3aTyxaroUmMx KojgeOaHUsX. BbIHYX /I€HHbIE MEXaHUUYECKHUE
koseOanus. PezoHanc. BeiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMAAIBHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JIEWCTBYIOIEE 3HAYEHUE CHIIBI TOKa U
HANPSHKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenavya u MOTpeOICHUE IIIEKTPUUECKON
SHEPIrUuU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE NIEKTposHepruu. Kymbrypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOp MEPEMEHHOI0 TOKAa, TUHUU JIEKTponepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATEIbHOW CHUCTEMbI (TIPYKUHHBIN WIIH
MaTeMaTUYECKUI MasiTHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu T1OCIEIOBATENbHOM COCIWHEHUH PE3UCTOpPA, KATYLIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MajbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IMOCJIEA0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbI

Mexannueckue BOJHBI, ycioBUsL pacnpoctpaneHus. llepumoa. CxopocTb
pacrpocTpaHeHus U JyIMHA BOJIHBL. [lomepeuHble W MOPOJOJILHBIE BOJHBI.
WNuTtepdepenuus u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricota ToHa. TemOp 3Byka.

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3YyYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anexkrpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpeJIoOMJICHUE, Toysipu3anus, qudpaxuus,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J1€eKTPOMarHUTHBIX BOJH. [[pruMeHEeHrEe 3IeKTpPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paIUOCBSI3U U TelEeBUACHUA. Paanonokamusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE TMPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTpPa3ByKOBasi JIUArHOCTHMKA B TEXHUKE M MEIUIMHE, pajap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO0pazoBaHue U pacCIpPOCTPAHEHHUE MTOTIEPEYHBIX U TTPOIOJIHHBIX BOJTH.

Komne06mroieecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue narepdepenimm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU M
4acTOTOM KOJeOaHUH.



HccnenoBanne  CBOMCTB — DJIEKTPOMATrHUTHBIX — BOJIH: OTpaXKCHUE,
peoMIIEHUE, MOJIpUu3anus, AMPppakiuus, UHTEphepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. I[IpsAMOIMHENHOE paclIpOCTpaHEHHE CBETa B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeta. 3aKOHBI IPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MTOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenesbHbBI yrosl IOJHOTO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cseta. CiioxHblIii cocTaB O6enoro cseta. LBer.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DoKycHOE
pacCTOSIHUE W ONTHYECKash cuia TOHKOM JuH3blL. [locTpoeHune u3oOpaxeHuil B
coOuparIIKX U pacceuBaroluX JuH3aX. Dopmyna TOHKOW JIMH3BL. YBEIUYEHHUE,
JTaBaeMo€ JIMH30M.

[Ipenespl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOUHUKH.
VYcaoBus HaOMOIEHWS MAaKCUMyMOB M MHUHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. [udpakiuronHnas pemérka. YCIoBUE HaOMIOACHUS
IVIABHBIX ~MAaKCHMyMOB TIpM IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(OPaKIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHu4ecKkue yCTpPOMCTBa M MNPAKTUUYECKOE NPUMEHEHHME: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMoNIMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHE CBETA.
OnTtuyeckue npuOOpHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mozenb CBeTOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuu cBeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[TonydyeHue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHONU PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi



N3mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OCHOBBI cIeHAJILHOM TEOPUH OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH DUHIITEHA.

OTHOCHUTEIIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHM U COKpAIEHUE
JUIAHBI.

DHEPrUsi U UMITYJIbC PEIATUBUCTCKON YACTUIIBI.

CBs13b MacChl C JHEPrUEr U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
IIOKOSI.

Pa3nen /. KBanToBasi pusuka
Tema 1. Inemenmol K6aHmMOBOIU ONMUKU
®otonbl. opmyina [lnanka cBs3u s3HEpruu GOTOHA C €r0 YaCTOTONU. DHEPTUs
U UMIyJIbC (DOTOHA.
OTtkpsiThe U uccnegopanue porodddexra. OnbiThl A. I'. CTosieToBa. 3aK0OHBI

dboTordpdexra. YpapHenue IDiiHimTeHa i porordpdexra. «KpacHas rpanuiiay
dboTtorddekra.

JaBnenne cBera. OnbiTel I1. H. JIeGenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPAKTUUYECKOE MHpPUMEHEHHE: (HOTOIJIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®oTo3(dheKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
[Lmanerapnas mopmens aroma. Ilocrymarel bopa. M3nydeHwe W MOTIIOLIEHUE
(GOTOHOB mpu mepexojie aToMa C OJHOTO YPOBHS DHEPrUM Ha Jpyroil. Bumbr
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosiHoBBIE cBoMicTBa yacTull. Bonnsl e bpoitnsa. KopnyckynspHo-BoiHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckue yCTpOHMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBINI
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Ornpenenenue IJIMHBI BOJIHBI J1a3epa.

HabGmrogenue nuHeR4aTbIX CIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

HaOnroienre nuHeiyaToro CreKkTpa.

Tema 3. Amomnuoe adpo

OKCHEpUMEHTBI, JT0Ka3bIBAIOLIUE CIIOKHOCTh CTpoeHus sapa. OTKpeiTHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompenmenenwio  cocraBa
paavoakTUBHOrO u3inydeHusa. CpoiictBa anbga-, Oera-, TaMMa-U3ITy4EHUS.
Biusinue paii0OakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA U HeWTpoHa. HykionHas moxens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacniaz. ONEKTPOHHBIH W TO3UTPOHHBIM OerTa-pacmaa. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DOHeprus CBsA3M HYKJIOHOB B sape. S aepHble cuibl. JledekT Maccel sapa.

Snepnseie peakunu. [lenenue u cuHTeE3 AI€EP.

SAnepusiii peaktop. TepmosinepHsiii cunTe3. IIpobOiieMbl M NEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKH.

DOneMeHTapHbI€ YacTULbl. OTKPBITHE MTO3UTPOHA.

MeTob1 HaOTIOIEHUS M PETHCTPALIMN DJIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO (hU3nuecKkoil KapTUHBI MUpA.

TexHUYEeCKHE YyCTPOICTBA M MPAKTUYECKOE MPUMEHEHHE: T03UMETP, KaMepa
Buiibcona, simepHbIil peaktop, aroMHas 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIHUX YaCTHII.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DiieMeHTBI AaCTPOHOMMHU U ACTPOPUZUKHI

Otansl pa3BUTHUs acTpoHOMUU. [IpUKiIagHOE U MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMUHM.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKude 3BE3NBI, IUIAHETHI, MX BHJIMMOC
JIBYDKEHIUE.

ComnHeunas cucTeMa.

Connne. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprum CosiHIIAa W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKHU. Jluarpamma «CHEKTpajbHBIA Kiacc —
CBETHUMOCTBY». 3BE3IbI TJIABHOM IIOCIIE€NOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3]l IJIaBHOM MOCIEN0BaTEeNbHOCTU. BHYyTpeHHEe cTpoeHue



3BE311. COBpEMEHHbBIE MPEJCTABIECHUS O MPOUCXOXKIAEHUU U 3Boonnu ConaHua u
3BE3. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
INanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapbsl. UEpHBIE ABIPHI B AApax
TaJIAKTUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00sa. Pa3doeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

HabGnronenusi HeBOOpYKEHHBIM TIJ1a30M € HCIOJb30BAHUEM KOMIIBIOTEPHBIX
HOPUIIOKEHUH JIsl OTIpeeNICHUs TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be31sd CEeBEPHOro MOIYIIApHUs U IPKUE 3BE3/BI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Ponp Qu3uku © acTpOHOMHUU B HKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NesTeIbHOCTU YEJIOBEKA, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, pOJib PU3NUECKON TEOpUn
B (GOpPMHpPOBAHUU TIPEACTABICHUN O (DUINYECKON KapTHHE MHpPA, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayYHbIX
MPEJICTABICHUIN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kimacce ocylmecTBIsiETCS C
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3CH C KypcaMM MAaTEMAaTHKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHUWE, HAY4YHBIM (haKT, TUNoTe3a, (u3nyueckas BEJIMYMHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IPOECKLIHMH HAa OCH KOOPAMHAT, CIIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIE D3JIEMEHTAPHBIX (QPYHKIUH, MPU3HAKK MOAOOUS TPEYTrOJIbHUKOB,
ompeeeHIe TIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

bBuonocus: snektpudeckue SIBICHUS B JKMBOW NpUpOJE, KojedaTeabHbIE
JIBUXEHHUS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUS B )KUBOM MPUPOJIEC, TEUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OO0pa30BaHMUA KPHUCTAUIMYECKON PEHIETKH, CHEKTPaIbHBIN
aHaIM3.



l'eocpagusa: marHWTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PV,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonoeus: JNUHUU DJIEKTpONEpeAady, TEHEpaTop IMEePEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS T[€4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «@Du3nMKa» Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanusi (6a30BbII YPOBEHB) JOJDKHO OOCCTICUUTH JOCTHKCHHE CIICAYFOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mpeamera «Ou3nKa» AOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYalolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WULMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIbITA U OMbITA JEATEIBHOCTH B IPOLECCE pPealn3ali OCHOBHBIX HaIlPaBJICHUU
BOCIIUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UITUU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHITHE  TPAAUIIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECAX TI'PAXKIAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3alINHY;

YMEHUE B3aUMOJEHCTBOBATH C COIL[MATIbHBIMU HUHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHUNCKUX YUEHBIX B 00s1acTU (GU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUATAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYyallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOLWIEHNE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOT0 BOCIUTAHUS:

WHTEpPEC K pa3muuHbIM cdepam npodhecCHOHATBHOW IeATEILHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIC MJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JIOrHYeCKOr0 BOCTIUTAHNS

c(OPMHUPOBAHHOCTh KOJIOTUYECKOM KyJIbTYpbl, OCO3HAHHUE TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE IEUCTBUI B OKpY:KaroIel cpejie Ha OCHOBE
3HAHUS 11eJIeH YCTOMYHUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIupeHue ONbITa JEATETLHOCTH HSKOJOTMYECKOW HampaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HEHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEeIIbHOCTH, TOTOBHOCTh B IIPOLECCE
M3ydyeHHs:  (U3MKU  OCYIECTBJIATH  MPOEKTHYID U HCCIEIOBATEIIbCKYIO
NEeSATETPHOCTh MHIWBHUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENeNATh LEIU IEATEbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTHXKCHUS;
BBISIBJIAIT ~ 3aKOHOMEPHOCTM M MPOTHUBOPEUHS B  paccMaTpUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ yU4ETOM aHaM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB
[EJIsIM, OIIEHUBATh PUCKH TOCIICICTBUI AESTEILHOCTH;
KOOPJIMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCJIOBHSIX  PEaJBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue JeUCTBUS:
BJIAJ€Th HAYYHOU TEPMHUHOJOTHEN, KIIOYEBBIMU MOHATUIMHU U METOJIaMU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON U MPOEKTHON JEATEIHHOCTH
B 00s1acT (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY
METOJIOB pelieHUsl 3a/iay (PU3UUYECKOTO COJEpN aHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETAlMY, MpPeoOpa3OoBaHUI0 M NPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (hpU3UKH;

BBISIBIIATh NIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apryMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJTM3UPOBAaTh TMOJYYCHHBIE B XOJE€ PELICHUs 3aJaud pPe3yJbTaThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OTICHUBATh MPUOOPETEHHBIN OIIBIT;,

YMETh TEPEHOCUTh 3HaHWSA 10 (U3NKE B MPAKTHUECKYl0 00JIacTh
KU3HECATSIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC WJIEH, TIPE/jIaraTb OPUTHHAIBHBIC TIOJXO0/IbI U PEIICHMUS;

CTaBUTH MTPOOJIEMBI U 3a/1a49H, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TIOJNydeHHs] WH(POpManuu (HU3UIECKOTO COICPKAHUS W3
HUCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHAJIM3,
CUCTEMATH3AIMI0 U WHTEPIPETAlri0 WHOOPMAIUU Pa3IUYHBIX BUIOB U (PopM
IIPEICTaBJICHMUS,

OIICHUBATh IOCTOBEPHOCTh MH(POPMAITUH;

UCIIOJIB30BaTh  CPEICTBA  WH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIMOHHBIX
371a9 ¢ COOJIOJICHHEM TpeOOBaHUK DSPrOHOMHMKH, TEXHHUKH OC30I1aCHOCTH,
TUTHCHBI, PECYypcOoCOepeEHHUs, TPaBOBBIX M OTHYECKHX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMarax c
y4éTOM Ha3HAYCHUS WH(POpPMAIIUY | TIEIICBOM ayIUTOPHH, BRIOUpast ONTHUMATLHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:
OCYILECTBIATH OOIIEHNE Ha YPOKax (PU3UKU U BO BHEYPOUHOU ACSITEIbHOCTH;
pacro3HaBaTh MPEANOCBUIKM  KOH(MJIMKTHBIX  CUTyallMii W CMATr4YaTh
KOH(JIUKTBI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éTOoM O0OLIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXA0T0 4jIeHa KOJICKTHBA,;

IPUHUMATh [EJIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JOCTUXEHHIO: COCTAaBJISITh IUIAH JEWCTBHUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIAaThb pe3yIbTaThl
COBMECTHOH paboThI;

OLICHUBATh KAa4eCTBO CBOErO BKJIAJa M KaXJOrN0 YYaCTHUKA KOMAaHIbI B
001 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEU C TO3ULUUUA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEIECHUE B PAa3JIMYHBIX
CUTYalUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranm3amnus:

CaMOCTOATENIbHO OCYLIECTBISATh MMO3HABATENIbHYIO JAESITENBHOCTh B 00JACTH
(U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTABJISITh IIJIaH PEIICHHS] PACUETHBIX M KAYECTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS MPAKTUYECKOW pabOThl C YUETOM MMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHI;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBJICHUIO H3PYIHUIMH B 001acTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IJMOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCHUTh KOPPEKTHUBBI B JESTEIBHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABbIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUM ISl OLIEHKH CUTyalluH, BbIOOpa BEPHOTO
pELIeHNS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TNPUHUMATHh PEIIEHUS MO WX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TMIPU aHAIW3E pPe3yIbTaTOB
TeSTEIILHOCTH,

NPUHUMATH ceOs1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TIpU aHaJW3€ pPe3yIbTaToB
TESTEIILHOCTH,

pHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLTHOKH.

B mporecce nOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS TMPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Imero oOpa3oBaHUs Yy OOydYarONTUXCS
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, peanoararonmi
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE SMOITMOHATBHOE
COCTOSIHHME, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIILHON CeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CITOCOOHOCTh aNalnTUPOBATHCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIIOUYAIOIICH CTPEMJICHUE K JTOCTHIKEHUIO TSI U
ycrexy, ONTUMHU3M, WHUIUMATUBHOCTb, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIOCOOHOCTh MMOHUMATh AMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPANBATh OTHOIIIECHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K xoniy oOyuenuss B 10 kJjiacce mnpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS] YMECHHUIA:

JEMOHCTPUPOBATh Ha TMpPUMEpax poJib U MecTo (U3MKA B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPaA, B PAa3BUTHUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCIICH:
MaTepHalibHasl TOUYKa, MHEepIUaIbHas cUcTeMa OTCUETa, aOCOIIOTHO TBEPIOE TENO,
WJICAUTbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacno3HaBaTh (U3MUYECKHE SIBJICHUS (TPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U



3JIEKTPOJAVMHAMUKH:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  IMPSIMOJIMHEUHOE
JBKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBWKEHUE IO OKPYKHOCTH, HHEPLHUS,
B3aumojiericTeue Tei, 1uddys3us, OpOyHOBCKOE IBMXKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKICHHUH ), TETIJIOBOE
paBHOBECHE, HWCHAPEHUE, KOHJICHCALMs, IUJIABJICHUE, KPUCTALIA3ALMNS, KUIICHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArPEBAHUU B 3aKPHITOM
coCcyle, CBSI3b MEXIYy MapameTpaMud COCTOSIHHS Trasa B  H30mpoleccax,
ANEKTpU3aLMA TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBHIKEHHME, HCIOJb3ysl (PU3NYECKUE BEIMYMHBI:
KOOpAWHATa, NIyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
AMIYJbC TEJIa, KUHETUYECKAsd JHEPrusi, MOTCHUUAIbHAA YHEPIUsl, MEXaHUYECKas
paboTa, MexaHUYecKass MOIIHOCTh; IPU ONUCAHUM MPABUIBHO TPAKTOBAThH
(GU3UYECKUI CMBICT HCHOJIb3YEeMbIX BEIUYMH, MX OOO3HAUYCHHUS U EIUHUIIBI,
HaXOJUTh (OPMYIIbI, CBSA3BIBAIONINE JAHHYIO (U3UYECKYIO BEIMYUHY C JPYTUMU
BEJIMYNHAMU;

ONMUCHIBAaTh M3YYEHHBIC TEIUIOBHIE CBOWCTBA TEI W TEIUIOBBIE SIBIICHUS,
UCTIONB3YysS (U3UUeCKue BEIMYMHBI: JABJICHHE Tra3za, TeMIleparypa, CpeaHss
KHMHETUYECKAs] SHEPTUs XaOTUYECKOrO JIBHXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsI SHeprus, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JEUCTBUS TEIUIOBOTO JBUTATEINS; IPU ONHUCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3WUECKUN CMBICT HCHOJIB3YEMBIX BEIWUYMH, UX
0003HaYEHUsT U CIWHUIBI, HAXOAUTh (QOPMYJbI, CBSA3BIBAIOIIME JAaHHYIO
(GU3HUECKYI0 BEJIMUUHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBATh U3YUYEHHBIC AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
SABJICHHSI (IIPOLIECCHI), UCTIONB3YS (PU3MUECKHE BEIMYUHBI: dJICKTPUUYCCKUN 3apsij,
AIEKTPUYECKOE T0JIe, HAPSIKEHHOCTD MOJIs, MOTEHINAN, Pa3HOCTh MMOTEHIINAJIOB;
NPy OMNUCAHUU TMPABWIHHO TPAKTOBATh (PU3NUECKUN CMBICI HCHOJIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIME
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3YS (HU3UUECKUE
3aKOHBI ¥ TIPUHIHNEL: 3aKOH BceMupHOTo TsroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHECHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXPAHCHUS HWMITYJIbCA,
MPUHIIAI CYMEPIO3UIMA CWJI, MPUHIIUIT PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHHUS BELIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOU YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOIOTHON TeMIepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa, mpu 3TOM pa3inyaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCJIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHWHIMIBI JEHCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
MOBCEIHEBHOM )KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHUN, MPU 3TOM
dopmynupoBath mpobiieMy/3amady H THUIOTE3Y Y4YEOHOro AKCIEPHUMEHTA,
co0upaTth YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYMH, TIPU
ATOM BBIOMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI M MCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (U3MYECKUMHU  BEJIIMYMHAMU  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU HTOM KOHCTPYHPOBATh YCTAHOBKY,
buKkcHpoBaTh PE3yNbTAThl IMOJTYYCHHON 3aBUCHUMOCTH (PU3WYECKUX BEITUYUH B
BU/JIe TaOJIUIl U TpaUKOB, I€NaTh BEIBOABI IO pe3yjIbTaTaM UCCIIeI0BaHNUS,

coOJro1aTh npaBuia 0€30MacHOTO TpyJa MpHU MPOBEICHUM HCCIEIOBAHUI B
paMKax y4eOHOIro OJKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W IMPOEKTHOU
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
00opyI0BaHuUS;

pemaTrh pacu€THbIE 3aJadyd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCIIONb3Ysl (PU3UYECKUE 3aKOHBI M TPUHIIUIIBL, HA OCHOBE aHAJIM3a YCIOBUS 3aJa4u
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOAUMBbIE ISl €€ pellleHus, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEAbHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3HUUECKON BEIIMYUHBI,

peuaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PAaCCYXKIEHUN C OMOpOM Ha HM3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sBJICHUS;

UCII0JIb30BaTh Opu  pelleHud  Y4eOHBIX  33Ja4y  COBPEMEHHbIE
nH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAIIUN
Y TIPEJICTaBIICHUS YYeOHOW U HAyYHO-TIOMYJISIPHON MH(OpMAIH, OTy4YeHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEro MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Uit o0ecreyeHus: 0€30MacHOCTH MpU 0OpalllEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 370POBbS U COOJIOJECHUS HOPM HKOJIOTHYECKOTO
NOBEJICHUS B OKPYKAIOLLEH CpelIe;



paboTaTh B TIpYyIIIE C BBIIOJHEHUEM pPa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh pPabOTy TIpyNNbl, PALUOHAIBHO pACHpPENeNATh OOSI3aHHOCTU MU
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K xoHimy oOyuenus B 11 kuacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y OOYYAIOIINXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3MKu B (POpMHpPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTHUYECKOW IEATEIBHOCTH JIFOJEH, LEIOCTHOCTh M E€IMHCTBO
(u3nyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TMPUMEHEHUS W3YUYECHHbIX (DU3UUECKUX MOJMAECIICH:
TOYEYHBIA JJIEKTPUUECKUM 3apsAJl, JIyd CBETA, TOUCUHBI UCTOYHUK CBETA, S/ICPHA
MOJEJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MpU pPElIeHUU (U3HYECKUX
3aj1ady;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (PU3MKU: 3JEKTpUUYECKass TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOJACHCTBHE
MarHuTOB, 3JICKTPOMAarHuTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IOPOBOJHUK C TOKOM M JIBWXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KojeOaHus u
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTephepeHus, audpakuus U TOJSpU3ALMs  CBEeTa, JAUCIEPCHUs CBETA,
dboTornekrpuueckuit 3pdext (potorddekT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEHYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAas M HCKYCCTBEHHAs
PaAMOaKTUBHOCTD;

ONKCHIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHbBIE,
ONTHYECKHE,  JJIEKTPUYECKYI0  TPOBOJUMOCTH  pPAa3jIMYHBIX  Cpel) U
ANIEKTPOMATHUTHBIE SABJIECHHS (ITPOLIECCHI), HUCIONb3Ys (PU3NYECKHE BETUUYUHBIL:
JJEKTPUYECKUH 3apsll, CWJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUYECKOE
COTIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIDKYIIAsl cujla, paboTa TOKa,
MHIYKLIHWS MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KATYLIKH, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO IOJEH, MEPUOJI M YacTOTa
KojeOaHui B KoyieOaTeNbHOM KOHTYpE, 3apsii M CHiIa TOKa B IIpolecce
FapMOHMYECKUX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKyCHOE pacCcTOsSHUE H
ONTHYECKasi CWUjla JIMH3bI, NPU OINKCAHUU TPABUWIBHO TPAKTOBATh (PU3MUECKUIA
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsT M E€JIMHUILIbI, YKa3bIBaTb
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYCHHBbIC KBAaHTOBBIC SIBICHUS M IPOLECCHI, HCIOJB3Ys
(¢u3nyecKkue BEIMYMHBL: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ MOTypacnaaa, SHEPTUs CBA3U
aTOMHBIX SIJIep, NpPU OINKWCAHUMU TPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs U €JIMHHUIIbI, YKa3bIBaThb (POPMYIIHI,
CBSA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJMYHMHAMH,
BBIYHCIISTH 3HAUCHHUE (DPU3HUECKON BEIIMUUHBL;

aHAJIM3UPOBaTh (PU3UYECKHE MPOLIECCH U SABICHUS, UCIOIB3Ys (PU3NUECKHUE
3aKOHBI M MPUHIUNBL 3aK0OH OMa, 3aKOHBI MOCTEI0BATEIBHOTO U MapauieIbHOrO
COCIMHEHMSI TPOBOJHUKOB, 3aKkoH Jlkoyns—JleHna, 3akoH 53JIEKTPOMArHUTHOU
UHAYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacpOCTPAaHEHUsI CBETA, 3aKOHbBI OTPaKECHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHME OiHIITeHHaA ansi poTosaddexra,
3aKOH COXpaHEHHsI SHEPTuH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHCHHS
AIIEKTPUIECKOTO 3apsifa, 3aKOH COXpaHEHHUs MacCOBOTO YHcCla, MocTynarsl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Mpu 3TOM pas3inyarh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE€ BBIPAXKEHHE U YCJIOBHUsS (TpaHULBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEETSATH HANIPABIICHNE BEKTOPA HHIYKIIMM MAarHUTHOTO TOJIS POBOTHUKA
C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHa;

CTPOUTb U OIUCHIBaTh H300pAKEHUE, CO3JaBA€MOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HSKCIEPUMEHThl MO MCCIEAOBAHUIO (UBNYECKUX SBICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM TPAMBIX W KOCBEHHBIX HM3MEPEHUH: TPU ITOM
dbopmynupoBath TpobiieMy/3agadyy M = TUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO O00OpyAOBaHMsS, MPOBOJUTH OIBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYIIECTBIAThH MPSMbIE U KOCBEHHBIE H3MEPEHUS (HPM3MUECKUX BEIUYHH, TIPU
ATOM BBIOMpaTh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs] U WCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTU (U3WYECKUX BEJIWYMH C HUCIOJIb30BaHUEM
OpsIMBIX U3MEPEHHM: TpU O3TOM KOHCTPYHpPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BHUAE TaOIHIl U
rpaduKoB, JeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIICOBAHMUS,

coOJro1aTh MpaBuiaa 0€30MacHOTO TpyJa MpH MPOBEICHUU HCCIECIOBAaHUN B
pamMKax y4eOHOTO »SKCIepUMEHTa, Y4eOHO-MCCIEI0BAaTEIbCKOM U IMPOEKTHOM
JESITeIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB U J1a0OpaTOPHOTO
000py/I0BaHUS;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHOM (Pu3MUecKodl MOJeiblo,
UCTIONB3Ys (PM3HUECKUE 3aKOHBI U MPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBHSI 3a7a9u
BbIOMpaTh (DPU3MUECKYIO MOJIENb, BBIACTATh (PU3NUYECKHE BETUYUHBI U (HOPMYJIbI,



HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATBHOCTH
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUHHBI;

pemaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PAaCCyKIEHUH C OMOpOMl Ha M3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(puznyeckue sBICHUS;

MCII0JIb30BAaTh Opd  pelleHud  y4eOHBIX  33Jady  COBPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOU U HAYYHO-TIOMYJISIPHOM HH(pOpMAIHK, TOTy4YEeHHOU 13

pa3IUYHBIX HICTOYHUKOB, KPUTUYECKN aHATU3UPOBATh MOJIy4aeMyl0 HHPOpMaLHUIO;

OOBSICHATh MPUHLMIBI JEHCTBUA MAallMH, HOPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyarh yCIOBUS UX O€30MACHOTO MCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIErO MHpa, B PA3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MaCHOCTH MPHU OOpAIEHUH ¢ MPUOOPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, JUIsI COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJOTHYECKOIO
IIOBEJICHUS B OKPYXKAIOIIEH Cpene;

paboTaTh B TpYyIIE C BBIIOJHEHUEM pA3IUYHBIX COLMAIBHBIX PpOJIEH,
IJIaHUPOBATh PabOTy TPYNIbl, PAalUOHAIBHO paACHpPENeysiTh OOA3aHHOCTH H
MJIaHUPOBATH AESITENbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBATHO OLIEHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubnnorexa [JOK
1.1 ®u3rKa U METOAbl HAYYHOT'O MTO3HAHUS 2 htts://m.edsoo.ru/7FA1bFT2
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmotexka I1IOK
21 Kimemaritia > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIAPHO-KUHETHUECKOU 9 1 bubnuoteka [IOK
' TEOpHHU https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOZIMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHHUS BELIECTBA. 5 bubmuotexa [LIOK
' Da30BLIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
41 MEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
ITocTosiHHBIN 37IEKTpUYECKH TOK. TOKH B bubnnoreka [IOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Kontpoasnbie | Ilpakrndeckue (witcpp )
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOJIUHAMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHuyecKue 1 31eKTPOMarHuTHhIE 9 1 bu6mmoteka [LIOK
' KoNeOaHus https://m.edso0.ru/7f41c97c¢
29 MexaHnu4YecKHe 1 JJIEKTPOMarHUTHbIE 5 1 bubnnoreka [IOK
' BOJTHBI https://m.edso0.ru/7f41c97¢
bu6mmoteka I[IOK
2. 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIUaILHON TEOPUN bubnmnoreka [IOK
3.1 4 1
OTHOCHTEJIbHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 4
Pazgen 4. KBAHTOBASI ®U3UKA
. but6mmoreka [JOK
4.1 DJIeMEHThI KBAHTOBOM ONTHKH 6 httos://m.edsoo.ru/7fA1c97¢
4.2 Crtpoenue aroma 4 but6mmoreka [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/7f41c97c

4.3

ATtoMHOe sApo

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

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEHTHI ACTPOHOMUH U aCTPOPU3UKHU 7 E;Iri?;fgzeciizﬁaffﬂcg?c
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o06matroniee MOBTOPSHHE 4 ]sgri?;;;?dizfr?/l?(fﬂcgh
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE

Ne Hara muppoBbIe
Tema ypoka Koutpoabnbie | IlpakTnueckue p

n/n Bcero U3y4YeHHsi | oOpa3oBaTesibHbIE

padoThbI padoTsI
pecypcsl
®duznka — HayKa 0 IpUpoJIE.
1 Hayunsie MCT(})] bl HOfoHH;{ 1 bubmmorexa [IOK
i a https://m.edsoo.ru/ff0c32e2

OKpY’KaloIllero Mupa
Poins 1 MecToO du3nku B

5 (hopMHUPOBaHUH COBPEMCHHOMN 1 bubnnoreka [IOK
Hay4YHOW KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOU AESITEIbHOCTH JIIO/IEH
Mexanunyeckoe IBUKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHUIECKOTO 1 bu6mmotexa I1IOK
nerkeHus. [lepemelienne, CKOpocCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPAMOIMHEITHOE 1 bubnnorexa [IOK
JBIDKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE ITPAMOJIMHEMHOE bubmuotexa [LIOK

5 1
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe maieHue. Y CKOpeHHe 1 but6mmoreka [JOK
CBOOOTHOTO Ta/IEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUxeHUeE.

7 JIBr>keHne MaTepuaaibHOU TOUYKHU MO 1 bubmorexa [OK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Tpunnun orHocuTenpHOCTH ["amuies. 1 but6mmoreka [JOK



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

NHepruanpHbIe CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bu6mmoteka [IOK

o CYTCPHOSHIII CIL. BTOpOHfaKOH https://m.edsoo.ru/ff0c3be8
Herotona /U1 MmatepuaibHON TOUKH

10 Tpernii 3akoH HeroToHa 1151 bubnuorexa [IOK
MaTepHAIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTO TaroreHus. Cuna

11 TskecTH. [lepBas kocMuueckast bromiorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koaunuent tpenus.

13 Cuna CEHpOTI/IBJIGI?I/Iq:[ npu I[BI:ECHHH bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJAKOCTH WU ra3e
[TocTynarenbHOE U BpamaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmotexka I[IOK
MowmeHnT cuiibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPIOTO Tea
NMiynsc MaTepuabHOU TOYKH,

15 CUCTEMbI MaTEpUATIbHBIX TOUEK. bubnmnoreka [IOK
NmMmynsc cuitbl. 3aKOH COXpaHEHMS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE ABM>KEHUE
PaGota 1 MOIITHOCTH CHUITBIL.

16 Kunernueckas sHEprus MarepualbHON bu6mmoreka [IOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KUHETHYECKOI SHEPTUH

17 [ToTennuansHas YHEPrHsl. but6mmoreka [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

[TorennmansHas SHEPTUS YIPYTO
neopMUpPOBaHHOM MPY>KUHBI.
[TorennmansHast JHEPTUs TeIa BOIU3U
IIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHbIC U HETIOTEHIIMATBHBIC
cwibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CUJI C MK3MCHEHUEM
MEXaHUYEeCKOU OHEPIUU CUCTEMBEI TCJI.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPrUH

bubnnorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOThI CUIIBI C
H3MEHEHHEM MEXaHHYeCKON OHCpPIrun
TeJa Ha MMPUMEPE PaCTIKCHHS
PE3UHOBOTO JKI'yTa

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHHUS B MEXAHUKE)

bu6mmoteka I[IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-
KHHETHYEeCKO! Teopuu. bpoyHoBckoe
nskenue. Jupoysus

bu6nmmorexka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep IBHKECHUS U
B3aMMOJICHCTBHS YaCTHI] BEILIECTBA.
Mogaenu cTpoeHHs ra30B, KUIKOCTEH
U TBEPABIX TEI

23

Macca monexyin. KonnuectBo
Bemecta. [locTostnaas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa
u e€ n3mepenue. [llkana remneparyp



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

Lenbcus

WUneansusiii raz 8 MKT. OcHOBHOE

bubnuorexa [JOK

23 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIlepaTypa Kak Mepa

%6 CpellHel KHHETUYECKON SHepTruu bubmmoreka [JOK
JBUYKECHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI
Jlaboparopnas pabora

08 «HccnenoBanue 3aBUCIMOCTH MEXKIY
napaMeTpamu COCTOSIHUS
pa3peKeHHOTO ra3a»

29 N3omnponeccel B uAealbHOM T'a3e U UX bu6nmoteka [IOK
rpaduueckoe mpecTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpennss sHeprus
TEPMOJTUHAMHYECKON CHCTEMBI U

30 cnocoOsbI e€ n3meHeHus. Kommuectso bubnuoreka [JOK
TEIIOTHI U paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HJICATEHOTO
raza

but6mmoreka [JOK

31 Brpst renonepe asy https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTD BEIIECTBA.

32 KonnuecTBo TemnoTsl mpu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuadaTHBIN MpoIece

33 I1epBbIil 3aKOH TEPMOAUHAMUKU U €70 bu6mmoreka [IOK
IIPUMEHEHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc

34 Heob6patumocTs porieccoB B but6mmoreka [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 3akoH
TEPMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunmun aeiictus u K11 TerioBoi

bubnnorexa [JOK

3 MalIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOru4ecKue mpoodIeMbl
TETUIO3HEPTEeTHKHI
38 O6o06maromuii ypok «MoJeKyspHas bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHas padora mo teme
39 «MOJIpeK TSt HI;H ¢uznka. OCHOBBI bromiorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue U KOHACHCALUS. bubnuoreka [LIOK
Hcnapenue u xurexnue https://m.edsoo.ru/ff0c63b6
AOCOII0THAs M OTHOCUTEIIbHAS
41 BJIAKHOCTH BO3Ayxa. HacklleHHbII bubnmorexa LIOK
A% - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrammueckue n
42 amopdHbIe Tena. AHU30TPONHS bubanorexa [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuisl. COBpeMEHHBIE MaTepUATbI
[InaBneHre U KpUCTATITH3AIHS.
P 5 bubmuorexa [IOK
43 VYnenpHas TETIOTa TUIaBJICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
bu6nmoteka LIOK
44
YpaBHEHHE TEIIOBOIO banarca https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tea. DIeKTPUIECKUM bu6mmoreka [IOK

3aps. JIBa BUa JIEKTPHUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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3apsa0B

HpOBO,I[HI/IKI/I, JUDJICKTPUKU U

bu6mmoteka [IOK

46 MMOJIYIIPOBOJHUKH. 3aKOH COXpAaHEHUS
yHpoBoad P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumopeiicTBue 3aps10B. 3aK0H
47 Kynona. ToueuHBIN dIIEKTPUUECKUI bubmorexa [IOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpssk€HHOCTB 37€KTPUIECKOTO
48 nosis. [lpunHnun cynepno3unuu bubmmoreka [JOK
JNEKTPUYECKUX NONEH. JInHnM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit 351eKTpOCTaTHIeCcKOro
49 noxad. [lorennman. Pasnocts bubmorexa HOK
’ ’ https://m.edsoo.ru/ffOc6f00
MOTEHIIHAJIOB
IIpOoBOIHUKY U JUDIIEKTPUKHU B
50 3J'IpeI(T OCTaTUYECKOM n(f)ne brbsmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas IpOHUIIAEMOCTh
bu6mmoteka I[IOK
51 OnexrpoéMrocth. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIOCKOTO
52 KOHIeHCcaTOpa. DHEPrus 3apsHKEHHOTO bubmorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCcaTopa
53 JlaGopatopHnas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI 1eCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMPOBAJIBLHOTO

amnmnapara, CTpyHHOro mpuHTepa.
DJIeKTpOCTaTUYECKas 3alIUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3azemiieHue IEKTPONpruOOpPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporunenue. 3akon OMa i
y4acTKa Lenu

56

[MocnenoBarenbHOE, MapaieaIbHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3yueHne CMEIIAaHHOTO COETMHCHUS
PE3UCTOPOBY

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB 2IIEKTPUIECKOTO
Toka. 3akoH Jxoyns-Jlenna

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

58

3axon OMa 11 IOJTHOU (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne D/]C ucrouynmka Toka u
€r0 BHYTPEHHETO COMPOTUBIICHHS

0.5

bu6nmmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

PesepsHblit ypok. KonTponasHas
paborta 1o Teme "DnekTpoauHaMuka' /
Bcepoccuiickas npoBepouHas paboTta

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0mmaromuii ypox
«nexkrpoauHamukay [ Becepoccuiickast
poBepoyHas paboTa

but6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHASA IPOBOJUMOCTH TBEPABIX
METaJUI0B. 3aBUCUMOCTD
CONPOTUBJIEHUS] METAJIOB OT
Temreparypbsl. CBepXIpOBOIUMOCTb



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

DNEKTPUUECKU TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U
IIpUMeCHas poBoAUMOCTh. CBOMCTBA bu6mmoteka [LIOK

63 1
p—n-nepexoa. [lonynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOPHI
DNeKTpUUECKUN TOK B pacTBOpax U
paciuiaBax 3JIEKTPOJIMTOB. bubnnoreka [IOK

64 1
DJIEKTPOJIUTUYECKAS TUCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEeKTPUYECKHUI TOK B rasax.
CamMOoCTOSTeTbHBINA U bubnuoreka [IOK

65 . 1
HECAMOCTOSITEIbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuueckue nprudopsl U

66 YCTPOMCTBA U UX MTPAKTUUECKOE 1 bubnuoreka [LIOK
npuMeHeHue. [IpaBuiia TeXHUKHU https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH
KonTponbHas padota no reme

67 «Qnekrpocraruka. [TocTosTHHBIH 1 bubnmnoreka [IOK
3JEKTpUYECKUN TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»»

68 PesepBHbIitl ypok. O6001maronuii ypok 1 bubmuotexa [LIOK
o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME
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11 KIIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
[
JI:;_II Tema ypoka Bcero Kontpoaeneie | Mpakririeckue fllj;:eﬂﬂﬂ :g;?;l;zl;:femme
padoThI padoThbI pecypest
[TocTosiHHBIC MATHUTHI U UX

1 B3auMoercTBHE. MarHuTHOE MHOJIE. 1 bu6nmoreka [IOK
Bekrop marauTHOM MHAYKIUH. JInHIN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIUH
MarauTHoe 1noJjie nNpoBOJIHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnuorexa [JOK
BzaumopeiicTBue nNpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnnorexa [HOK
MarHUTHOTO ITOJIS KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuiia Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [IOK
«HccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHMUTa Ha PaMKYy C
TOKOM»

JleficTBEe MarHUTHOTO IIOJIS Ha

5 JBIKYIIYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubnnoreka [HOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ffOc9df4
Jlopenua
DnekTpoMarHuTHas uHaykuus. [lotok

6 BEKTOpa MarHUTHON HHAYKIuU. DJ[C 1
WHIYKIIMU. 3aKOH AJIEKTPOMarHUTHOM



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

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM MHTYKITUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MAarHUTHOTO TIOJIS KATYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

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

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOJBUTATENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKLNOHHAs II€Yb

10

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAs WHTYKIHSD

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas padbota no reme
«MaruuTtHoOe nose.
3J'I€KTpOMaFHI/ITHa$I HUHAOYKIUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. [[apmoHnueckue
KoneOaHusl. YpaBHEHUE
rapMOHHYECKHX KOJIeOaHuM.
[IpeBpaienue sHEprUn

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTHU U MaCChI I'py3a»

14

Koneb6arenbupiii KOHTYp. CBOOOIHBIC

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
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OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKHUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YIHEPTUU B UCAITBHOM
K0J1e0aTEIbHOM KOHTYpE

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

16

[IpencraieHue 0 3aTyXaKOMUX
KoJieOaHusX. BbIHYXIeHHBIC
MeXaHUYECKHE KojieOanus. Pe3onanc.
BrIHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJIeOaHus

bu6mmoteka [IOK
https://m.edsoo.ru/ffOchb86

17

[lepemennsiii Tok. CHHYCOUAATBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U
JIEUCTBYIOLIIEE 3HAUEHUE CUJIbI TOKA U
HaIpsHKEHUS

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

18

Tpancdopmarop. [IpousBoacTBo,
nepegaya u norpedieHue
JEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUUECKOE
[IPUMEHEHHUE DIIEKTPUYECKOI O 3BOHKA,
TeHepaTopa IMEPEMEHHOTIO TOKA,
JIMHUH JIEKTpoIepenay

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTHH B TOBCETHEBHOI
KU3HU



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

MexaHHUECKUE BOJIHBI, YCIOBHS
pacrtipoctpanenus. [leproa. Ckopoctsb

Bu6muoreka [JOK

21 pacnpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle U NPOJOIBHBIE BOJIHBI
29 3BykK. CKkOpoCTh 3ByKa. ' poMKOCTB bubnmoreka [IOK
3ByKa. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbHIE BOJIHbI, UX
23 cBoMcCTBa 1 cKOpocTh. [1kana bubmmorexa LIOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIB pagoCBs3U U
24 TeneBueHus. PazButue cpencts
cBs3u. Panmonokanus
o5 KonTtponpsnas padora «Konebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIIPOCTPAHEHHE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnuoteka [IOK
ToueuHsblil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue Bubmuorexa LIOK
N https.//m.edsoo.ru/ffOcd4e0
n300pa’keHHi B IUIOCKOM 3epKaiie
[Ipenomnenue ceera. [lonHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHslit bubnnorexa [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpa)KEHUS
29 JlaGopatopHas pabota «/3mepenue bubnnoreka [HOK
[OKa3aTeiIs IPEIOMIICHUA CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenue nzoOpaxeHuit B bubmuoteka [IOK



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

nuH3e. DopMyia TOHKOM JTMH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHnast pabota

31 «UccnenoBanue CBOUCTB
M300paXKCHUH B JIMH3AX)
Hucnepcus cBeta. Cll0XKHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habintoenue aucrepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxus bubnuoreka LIOK
cBeta. JludpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuoreka [IOK
ITonsapusanus cera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npuOOpsI U yCTPOHUCTBA U
ycI0BHS UX 6€30MaCHOTO MPUMEHEHUS
['paHuUIBI IPUMEHUMOCTH
36 KJIACCUYECKOM MeXaHUKH. [TocTynaTsl bubnnorexa [HOK
CIIeLIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEJIbHOCTU
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH M COKpaIEHUE bubmorexa TIOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKON
38 yacTulbl. CBSI3b MacChl C SHEPTHENA U bubmmorexa [JOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHUS MOKOS
KonTponbnas pabota «OnTuka.
. bub6mmoreka [IOK
39 OCHOBBI CITEITUATBHON TEOPUHU

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otounbl. Dopmyina [1nanka. Dueprus

Bu6mmoreka [JOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG LOK
nOInOTEKA
41 otod(ddexra. O A.T.
porospdex TIBITE! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl porodrddexra. YpaBHeHHE
42 3ﬁHmTe§Ha Jiis)lq)q)oma(bg)ema buomorexa LIOK
o ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢poroaddexra
JaBnenue cBera. Onbitsr [1. H.
43 JleGeneBa. XUMHYECKOE IENCTBUE bubmmorexa [JOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MIPaKTUYECKOE MPUMEHCHHUE:
44
dboTorneMeHT, POTOIATUHK,
CoNTHE4Has Oarapesi, CBETOINO
45 Pemenne 3ama4 mo Teme « JI€MEHTBI bubmuorexa [JOK
KBAHTOBOW OIITUKN) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcora. OnbITE
46 Pezepdopna nmo paccesHuio o-4acTu butmmorexa OK
pOOPA p e https://m.edsoo.ru/ff0d091a
[MnanerapHas Moaenb aToma
Bbu6nmuoreka [IOK
47 II b
OCTyHatR bopa https://m.edsoo.ru/ff0d0Oafa
W3nyuenne u normnoieHue HOTOHOB
48 o I/I}l,'lqe exome aTOM;Hc o) HO(bliO OBHS bubmorexa [OK
p pexol . g yp https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha JAPYroi. Buabl criekTpoB
BoaHoBEIEe cBOIicTBa YacTull. BomHEI
. R bubmuorexa [JOK
49 ne bpoins. KopnyckynsipHo-

BOJIHOBOM Ayanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHY)XXJICHHOC U3JTYYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHuto cocraBa
PaauOaKTUBHOTO U3TyYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaIMOAKTUBHOCTH HA KHUBBIC
OpTraHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U MO3UTPOHHBIH Oera-
pacnan. ['aMmma-nsirydenue

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

S nepHblie peakuuu. AnepHbii
peaktop. [IpoOnembl, MEpCIEKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIEPHOI
SHEPreTUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULlbl. OTKpPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PETUCTPALIMH YJIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3aUMOJIeWCTBUs. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPA»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Ortanel PasBUTHUA aCTPOHOMHHU.
[TpuknagHo€ 1 MEPOBO33PEHUECKOE
3Ha4YE€HHUE aCTPOHOMHH. Bun
3B&3HOTO HeOa. Co3Be3ausl, IpKHE
3BE3/bI, IUNIAHETHI, UX BUJIMMOE
neuxeHne. CollHeUHas cucTeMa



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

56

Counnne. CoHeuHast aKTUBHOCTb.
Uctounuk sHeprun CosHua v 3837

57

3BE3/1bI, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI TNIABHOM
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 3B€31. COBpeMEHHBIE
MIPEACTABJICHUS O IPOUCXOXKICHUH U
sBostonny CoHIa U 3BE371

58

Muneunsiii [Tyt — Hama [ManakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmaxruke. ['anmaktuku. Y€pHbie
JBIPBI B I7Pax TalaKTUK

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe n3nyuyeHue.
MeraranakTuka

60

HepemeHHLIe HpO6J’I€MLI ACTpOHOMHHU

61

KontponbHas padota « 3neMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o6maromuit ypok. Pons husuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeTbHOCTH
YeoBeKa

63

O6o6maromuit ypok. Pons 1 Mmecto
(bU3UKHN U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

Ob6o6maromuit ypok. Ponb




bu3nIecKoit Teopun B GOPMUPOBAHUHT
MIPEACTABJICHUH 0 GU3HUECKON
KapTHUHE MHUpa

O6o06matromuii ypok. Mecto
65 (bU3UYECKON KapTUHBI MHpa B 001IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-

Hay4YHBIX IPEJCTABICHUMN O IPUPOAC

66 Pe3epBHbIil ypok. MaruutHoe nose.

DNeKTpOMarHuTHasE UHIYKITUS

PesepBubriit ypok. Ontuka. OCHOBBI
67 CHeHATbHON TEOpUH
OTHOCHUTEJIBHOCTHU

Pesepnsiit ypok. KBanToBas ¢pusuka.
68 ONeMEeHTBI aCTPOHOMMH U
acTpOpHU3UKH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

68
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpOBEPAIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOI NPOrpaMMbI CpeIHero 001ero oopa3oBanusi

10.1

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHON HAyYyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHM, B MPAKTUYECKON JESITEIbHOCTH

Jmonen

10.2

Y4UTHIBATh TPAHUIIBI IPUMEHEHUS] U3YYEHHBIX (DPU3MUECKUX MOJIEIEH:
MarepuaibHas TOYKA, WHEpIUAIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEPJIOE TEJO, UICATBHBIN ra3; MOJECIH CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TeJ, TOUYCYHBIA JIEKTPUUYECKUN 3apsii — MpH pelIeHUH

buznyecKux 3anaqy

10.3

PacrioznaBate (usnyeckue sBieHHUS (MPOIECCHI) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYISIPHO-KHHETHUECKOW TEOPUH
CTPOCHHUSI  BEIIECTBA H  DJIEKTPOJAMHAMHUKH: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JIBUKEHUE, CBOOOIHOE MajJeHue
TeJ, JBWXKEHHME IO OKpPYKHOCTH, WHEpLHUs, B3aUMOJEWCTBUE TeEI;
nuddy3usi, OpOYHOBCKOE JBMIKEHHE, CTPOCHUE JKHUIKOCTEH U
TBEPABIX  TeNl, W3MEHEeHHe o00bEéMa Ten MpU  HarpeBaHUU
(oxJaxJeHuu), TEMJOBOE paBHOBECHE, HCIApeHHe, KOHACHCAIMs,
IUTaBJICHWe, KPUCTAJUIM3AllUs, KWIEHWe, BIAKHOCTh  BO3JyXa,
MOBBIIIICHUE JIABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXJy IapaMeTpaMd COCTOSHUS Ta3a B HM30Ipoleccax;

QJICKTpHU3alus TCII, B3aUMOJCHCTBHE 3apsa10B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHHE, UCHONb3ys (U3nUecKue
BEJIMYMHBI: KOOpAWHATA, MyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWIa, HWMIYJbC Tela, KUHETHYeCKas DJHEprus,
MOTEHLIMAJbHAsT DJHEpPrus, MexaHudeckas pabora, MeXaHHW4yecKas
MOIIIHOCTb; TIPYU ONMUCAHUH MPAaBUILHO TPAKTOBATh (PU3MUECKUN CMBICI
UCTOJb3yEeMbIX BEJIWYMH, UX OOO3HAYEHHS M EIWHUIIBI, HaXOIUTh
(dbopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYMHY C IPYTUMH

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TeJI W TEIJIOBBIE




SBIICHUS, UCIHOJB3Yys (U3MUECKHe BEIMYUHBL: JaBlieHHE Tas3a,
TEMIEpAaTypa, CpeIHsAsd KUHETHYeCKas DSHEpPrus  XaoTUYECKOIro
JBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTU4Has CKOPOCTb  MOJIEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSAsS  JHeprus, padora Ta3a,
KOA(G(GUIMEHT TOJE3HOro JEWCTBUS TEIUIOBOTO JABHUTaTeNs; Mpu
ONMCAHUU IIpaBUJIBHO TpPaKTOBAaTh ¢busnueckuit CMBICT
UCTIOJNBb3YEeMbIX BEJIWYMH, MX OOO3HAUCHHsS] M EIWHUIIBI, HAXOIUTh
(dbopMyIibl, CBSA3BIBAIONINE TAaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHaAM

10.6

OnuceiBaTh M3y4YEHHBIE D3JEKTPUYECKHE CBOWCTBAa BEIECTBA U
DIIEKTPUYECKUE  SABIIEHUS  (MPOLIECCHI), HCMONb3yd (U3HUECKUe
BEJIMYUHBI: ANEKTPUYECKUl  3apsl, JNEKTPUYECKOe  TIOJE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, Pa3HOCTh IOTEHUUAIOB; IIpU
OTHMCAaHHUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI HCIIOIB3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS U €IUHUIbI, YKa3blBaThb (OPMYIIBL,
CBS3BIBAIOIIME JIaHHYI0  (U3MYECKYI0 BEIMYMHY C  JAPYTUMH

BCIIMYMHaAMH

10.7

AHATM3UPOBATh (DU3MUYECKHUE TMPOLECChl H  SBJICHHS, HCIIOJIB3Ys
¢u3nyeckne 3aKOHbl M MPUHIIMIIBL: 3aKOH BCEMUPHOIO Tsrotenus, I, 11
n I 3akonsl HproTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOW IHEPIUH,
3aKOH COXPaHEHHUs] UMILYJIbCA, PUHIUIT CYNEPIIO3UIUU CUII, TIPUHIUIT
paBHOMpPAaBUsS HMHEPUUATBHBIX CHCTEM  OTCYETA;  MOJEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeqHeld KWHETHUYECKOM HSHEPruy TEIUIOBOIO JBUKEHUS MOJIEKYN C
a0CONIOTHOW TeMIepaTypoil, MepBbId 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpAaHEHHUs JJEKTPUYECKOTO 3apsAna, 3akoH KyioHa; npu 3>TOomM
pasznuyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE

BBIpaXEHHUE U YCIOBHS (TPAHULIBI, 00JIACTH ) TPUMEHUMOCTH

10.8

OOBSICHATh OCHOBHBIC NPHHIIUIBI JACHCTBUS MAaIIWH, MPUOOPOB |
TEXHUYECKHX YCTPOMCTB; pa3nuyarh YCIOBHS UX 0€30MacHOro

HCIIOJIb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BEBIOTHATE SKCIIEPUMEHTHI TI0 HCCIEI0BAHUIO (PHU3NYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJIB30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHU; NTpU
sToM (GopMyaupoBaTh MpobiemMy (3a7ady) W THUIIOTE3y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaTh  yCTaHOBKY W3  MPEAJIOKESHHOTO

000py10BaHusl, MPOBOJUTH OIBIT U POPMYIUPOBATH BHIBOBI

10.10

OC}’H.[GCTBJIHTB npAMBIC W KOCBCHHBIC HU3MCPCHUA (bH3H‘-I€CKHX

BEJIMYMH; TPU 3TOM BBIOMPATH ONTUMAJIBHBIA CHOCOO M3MEpPEHUs U




HCIIOJIB30BaTh U3BECTHHIC MCTOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccrnenoBaTh 3aBUCUMOCTH MEXIY (QU3NYSCKUMHU BEIUYUHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHH; TPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yiIbTaThl IOJTYYCHHOH 3aBUCHMOCTH
(GU3HYECKUX BEITUYHMH B BHJIC TaOIHIl U TPa(UKOB, J€TaTh BHIBOJIBI IO

pE3yiabTaTaM UCCICA0BaAHNA

10.12

Cobmoate  mpaBwiia  0e€30MacHOro  Tpylda TMpH  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTO SKCIepUMEHTa, Yy4eOHO-
UCCJIEIOBATENILCKOM U MPOEKTHOM NEeSTENIbHOCTH C MCIOJIB30BaHHEM

U3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHOW (DM3UYECKOH MOJEIBIO,
UCTIONB3Ysl (pU3MUECKUe 3aKOHBl M TPUHIMIIEI, Ha OCHOBE aHaIHM3a
yCIOBHMS  3aJa4d  BBIOMpaTh  (PU3MUECKYIO MOJEIb, BBIICIATh
¢du3nyeckrue BEIMYUHBI U (OPMYJIbI, HEOOXOUMBIE AJIs €€ peleHHUs,
IIPOBOAMTDH PACUYETHI U OLIEHUBATh PEAILHOCTH MOJyYEHHOTO 3HAaYECHHUs

bu3nyeCcKoil BeTMYNHBI

10.14

Pemate Ka4yC€CTBCHHBIC 3aJa4u: BBICTpanBaThb JJOIrNYCCKHU
HCIIPOTUBOPCUUBYHO LICIIOYKY paccyncz[eHHﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~IGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh NOpU  pelICHUMM Y4EeOHBIX 3a/7ad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOWCKA, CTPYKTYpUpPOBaHMS,
UHTEPIIPETallU W TPEJCTABICHUS y4eOHOM M HAy4YHO-TIOMYJISIPHOM
UHpOpMalLKK, TMOJTYYEHHON U3 PA3JIMYHBIX UCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH OJIY4aeMYI0 HHPOPMALIHIO

10.16

[TpuBOANTE MpUMEpHl BKJIAJa POCCUUCKHUX M 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE INPOLIECCOB OKPYXKAIOIIEro

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TeOpeTHYeCcKHe 3HaHUS MO (U3MKE B IOBCEAHEBHOM
KU3HU 17151 o0ecrieyeHns 0€30MacHOCTH IPpU 0OpaleH!H ¢ TpudbopaMu
U TEXHWYECKMMHU YCTpOICTBaMH, JIi COXpPaHEHHS 370pPOBbS H

COOJTIOICHHST HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIICH cpesie

10.18

PabortaTe B rpymnmne ¢ BBIMOJTHEHHEM PA3MYHBIX COIMAIBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYMMBL,  PAMOHAIBHO  PACTIPENETSThH
00s13aHHOCTH W TUTAHUPOBATh JICATEIbHOCTh B  HECTaHIAPTHBIX
CUTyalMsX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB

TPYNIbI B pelIeHrne paccMaTpuBaeMoil mpoodaembl




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus

111

JleMoHCTpHpOBaTH Ha TMpUMEpax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHON HAyYyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKON ACSITEIBHOCTH

JIFO/IeH, IETIOCTHOCTD U €UHCTBO (PU3MUECKON KapTUHBI MUpPa

11.2

Y4YUTHIBaTh TPAHUIIBI TPUMEHEHHS N3YUEHHBIX (DU3MYECKUX MOIEIICH:
TOYEYHBIN IEKTPUYECKHUN 3apsl, AAEpHas MOJEIb aTOMa, HYKJIOHHAs

MO/IENIb ATOMHOTO SIJIpa TPU pelIeHUH (PU3MUECKUX 3a/1a9

11.3

PacroznaBate usnueckue siBiaeHUs (IpoLECcCh) U OOBSICHATh HMX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKA M  KBAaHTOBOW  (DU3UKHU:
AJIEKTPUYECKasi TMPOBOJUMOCTh, TEILNIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JNCUCTBUSL  TOKa, B3aMMO/ICHCTBUE MarHHTOB,
DJIEKTPOMArHUTHAs WHAYKIMS, JCHCTBUE MArHUTHOTO TIIOJII Ha
MPOBOAHWK C TOKOM W JBWXKYIIMKCS 3apsll, SJIEKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, TPSMOJIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpakeHHe,  TMpeloMieHue, uHTepdepeHIus, AUPpakuus U
MOJIIpU3alusl CBEeTa, AMCIEPCHs cBeTa, (OTOANEKTpUUecKuil rddext
(potorddext), cBeTOBOE MaBiIEHHE, BO3HUKHOBEHUE JIMHEWYATOTrO
CIeKTpa aromMa BOJOpOJAa, C€CTECTBEHHas M  HMCKYCCTBEHHAs

PaanOaKTHUBHOCTDb

114

OnuceiBaTh  HW3y4YCHHBIC CBOWCTBA  BemIeCTBA  (DJIEKTPUYCCKUE,
MAariuTHBIC, ONTHYCCKUC, BJICKTPUYCCKYIO IMPOBOAMMOCTL PAa3JIUYHBIX
Cpel) © DOJEKTPOMArHUTHBIE SIBICHHUS (IIPOIECCHI), HCIONB3YS
dbuznuecKue BENUYHMHBL:  DJJCKTPUUYECKUW  3aps], CHiIa  TOKa,
DIIEKTPHUYECKOE  HANpPSHKEHHWE,  DJIEKTPHUECKOE  COMPOTHBIICHUE,
pasHocTh noTeHnuanos, DJIC, paboTa Toka, MHIYKIUS MarHUTHOTO
mons, cuia Awmmepa, cuia JlopeHIla, WHIYKTUBHOCTh KATYIIKH,
SHEPTHUA DJICKTPHUICCKOIO W MArHuTHOIO HOHefI, nepuoa M 4acrora
KoJieOaHuil B KoJieOaTEIbHOM KOHTYpE, 3apsij U Chja TOKa B TMpOoIecce
TapMOHUYECKHIX ANIEKTPOMATHUTHBIX  KOJeOaHUH, (boxycHoe
paccTossHUE W ONTHUYEeCKas CHJIa JIMH3BI, MPU OMUCAHWUU TPABHIBHO
TPAKTOBATH (bHSquCKHﬁ CMBICJI HCIIOJIB3YEMBIX BCJIIMYMH, nux
00O3HaueHWs] W CIWHHUIBL, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUC

JaHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMH BeTMUUHAMU




11.5

OnuceIBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUA W IMPOLIECCHI, UCIIOJIb3Ysd
(1)I/IBI/ILI€CKI/IC BCJIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBLIX BOJIH, JIMHA
BOJIHBI MW 4YaCTOTa CBCTA, OJHCPrusd U HMITYJIbC (1)0TOHa, nepuon
nmojypacmnaga, OSHEpIrus CBiA3M AaTOMHBIX AACP, IIPU OIKMCaHHUKN
MMpaBUJIbHO TPAKTOBATbH q)HSI/I‘IeCKI/Iﬁ CMBEICII HMCIIOJIB3YEMBIX BEJIIMYHH,
uxX 00O3HAYeHUs U CAWMHUIBI; YKa3bIBaThb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYMHY C APYTMMU BCIIMYMHAMU, BBIYUCIIATH

3HA4YCHHC (1)PI3PI‘I€CKOI>'I BCIIMYHHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SIBJICHUS, HCIIONb3YS
¢u3nyeckue 3aKOHbI M IpUHOUOBL  3akoH OMa,  3aKoHBI
[IOCJIEIOBATEIBHOTO M IapauIeIbHOTO COEJMHEHUS IPOBOJHUKOB,
3akoH JIxoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM WHAYKIIMH, 3aKOH
IPSIMOJIMHEHHOIO pacipOCTPAaHEHUs! CBETA, 3aKOHbl OTPAKEHUS CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OWHIUTEHHA Ui
¢dorosdexra, 3aKOH COXpaHEHUS HHEPIUU, 3aKOH COXPAaHEHMS
UMIIYJIbCA, 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsja, 3aKOoH
COXpaHEHHMs  MaccoBOrO  uucia, nocTynarel  bopa,  3akoH
palMOAaKTUBHOIO  pacmajga; IHpuU 3TOM  pPa3IMyaTh  CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPRKEHUE U YCIIOBUS

(rpaHuIBl, 0071aCTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HAaIlpaBJICHUC BCKTOpa HWHAYKIIMK MATHUTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia

11.8

CTpOI/ITL n  OINChIBATH I/1306pa)KeHI/IC, co3gaBacMo€  IMJIIOCKHUM

3€pKajOM, TOHKOW JIMH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHUI; pU
sToM (GopMyIupoBaTh MpoOJeMy (3aady) W THUIIOTE3y Y4eOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTaHOBKY W3  MPEMIIOKEHHOTO

000py0BaHusl, MPOBOJIUTH OMBIT U (OPMYIUPOBATH BHIBOBI

11.10

OcymiecTBisaTh MpsIMbIE U KOCBEHHBIE HU3MEPEHUs  (PU3HUECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs U

HCIIOJB30BaTh U3BECTHBIC MCTOAbI OLICHKH HOFpeIHHOCTeﬁ 1/13MepeH1/1171

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYHMH C WCIOJIH30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TMpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY,
buKkcUpoBaTh pPE3yJAbTATHl IOTYYCHHON 3aBUCUMOCTH (U3HUECKUX
BEJTMYWH B BUJE TaOIHI] U TpadUKOB, JAEJIaTh BBHIBOABI 110 PE3yIbTaTaM

HCCIICAOBAaHUA

11.12

CoOmomate  mpaBuia  0Oe€30mMacHOr0  TpyZa TpH  MPOBEICHUU




WCCIICIOBAaHU B paMKax Yy4eOHOTrO OKCIEPHMEHTa,  y4eOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JIEATEIILHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJJaHHON (DU3UYECKON MOJIETIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaIn3a
YCIIOBUSL  3a/J]a4ydl  BBIOWpATh  (PU3UYECKYI0  MOJENb, BBIACIATH
(bu3uYecKrue BENMYUHBI U (POPMYIIBI, HEOOXOAUMBIC JUIsl €€ pEelIeHuUs,
MIPOBOJIUTH PACUETHI U OLICHUBATh PEATbHOCTH MOJIYYCHHOTO 3HAUYCHUS

(U3HYECKON BETMUNHBI

11.14

Pemarte Ka4yC€CTBCHHBIC 3aJa4n: BbICTpauBaTb JIOIrNYCCKHU
HCIIPOTUBOPCUUBYHO LICIIOYKY paccyncz[eHHﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (bHSquCKHC SIBJICHHUA

11.15

Hcnonp3oBaTh MNpu  pelIeHUHM Yy4eOHBIX 3aJad  COBPEMEHHBIE
MHGOPMALIMOHHbIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpeTallui M MpPeJCTaBICHUS y4eOHOM W HayyHO-IOIYJIIPHOM
uH(pOpMaLMY, NOJYyYEHHONW W3 Pa3IMYHbIX MCTOYHHUKOB; KPUTUYECKU

AHAJIM3UPOBATD IMOJTY4aCMYHO I/IH(i)OpMaI_II/IIO

11.16

OOBSACHATh NPUHLMUIBI AEHCTBUSI MalllH, IPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pPa3luyaTh YCIOBHS HMX O€30MaCHOr0 MCIOJb30BaHMS B

HOBCEIHEBHON YKU3HU

11.17

[TpuBoauTE MpUMeEpHl BKJIaJa POCCUMCKUX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MIPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (PU3MKE B IOBCEAHEBHOU
JKU3HU JUIs1 o0ecnieueHrs 0e3011acHOCTH MpU 00pallleHnu ¢ mpudopamu
U TEXHWYECKHMMHU YCTPOMCTBaMH, JIi COXpPAaHEHHS 3I0pPOBbS H

CO6J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTI'O TOBCACHU B Oprn(ammeﬁ cpenc

11.19

PaGortate B rpyImme c BBHIIOJHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUTaHUpOBaTh ~ pabOTy  TPYIIbI,  PallMOHAIBHO  pPacHpelesTh
00s3aHHOCTH ¥ IUIAHUPOBATh JEATENbHOCTb B HECTaHIAPTHBIX
CUTyalusiX, aJE€KBAaTHO OLICHUBATh BKJIAJ KaXXIOr0 M3 YYaCTHHUKOB

TPYIIIBI B pEHICHNE pacCMaTpUBaeMON poOIeMbl




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pasneJa

Kon nposepsiemoro
3J1eMEHTa

[IpoBepsiemble 3J1eMeHTHI COIEPKAHUS

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®usznka — Hayka o npupoge. Hayunsie
METO/IbI TO3HAHUS OKpY’Karolero mupa. Pomp
JKCIEpUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3UKE

1.2

MogenupoBanue (U3NYECKUX SBICHUN H
npoueccoB. Hayunsie runoressl. Guznyeckue
3aKOHBl U TEOpUH. ['paHUIBl TPUMEHHUMOCTH
¢duznyecKux 3aKOHOB. [MpunIII
coorBercTBUs. Pomb W Mecro (Qu3HKH B
dbopMupoBaHUU COBPEMEHHOM Hay4YyHOU
KapTUHBI MUpA, B MIPAKTUYECKOIN

JIESATEIbHOCTH JIFOJIEH

MEXAHUKA

#HHParHH#KITHEMATUKA

2.1.1

Mexaanudeckoe JBWXKXCHUC. OTHOCHTENHHOCTh
MEXaHNYCCKOI'O JBHMXKCHUA. Cucrema otcuéra.

Tpaekropus

2.1

2.1.2

[Tepememnienue, ckOpocTh (CpeaHsss CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M yCKOpPEHHE
MaTepualbHOM TOYKH, MX MPOCKLIMU Ha OCU
CUCTEMBI KOOpJUHAT. Cnoxenue

MEPEMELIEHU U CII0XKEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JIBIJKEHHE. I'pacpukn
3aBHCHUMOCTH KOOp/JIMHAT, CKOpPOCTH,
YCKOpEHUS, IIyTU u IepEMEILEHUS

MaTepuaIbHOU TOYKU OT BPEMEHU




2.14

CBoOoaHoe nazeHue. Y CKopeHue CBOOOIHOTO

MMaJeHUs

2.15

KpuBonunerinoe nBrmkenue. PaBHOMepHOE
JBIOKEHUE MaTepHallbHOU TOYKH 1o
OKPY’KHOCTH. YTIJIOBasi CKOpPOCTb, JIMHEWHAs
CKOpOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMUTENBHOE YCKOPEHHE

2.1.6

Texnuueckue YCTpOMCTBA: CIIUJIOMET,
JIBIDKCHHUE CHapsIOB, IIEMHBIE U PEMEHHBIC

nepecaaiu

2.1.7

[IpakTrnueckune paboThL. H3mepenue
MTHOBEHHOMN CKOPOCTH. HccnenoBanue
COOTHOIIIEHUS MEXIY MYTSIMHU, NPOHIECHHBIMU
TEJIOM 332  TIOCJIENOBaTElbHBIE  PAaBHbBIC
MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBWKEHUHM C HAayaJlbHOM CKOPOCTHIO, PaBHOU
Hyt0. M3ydeHne NIBUKEHUS IapuKa B BSI3KOU
JKUIOKOCTU.  M3ydeHue  IBWKEHUS — Tela,

6pOIJ.IeHHOFO TFOPU30OHTAIIBHO

2.2

##Part## TMHAMUKA

22.1

[TpyHIMI OTHOCHUTEIILHOCTH INanmunes.
IlepBpnii 3akoH HeroToHa. MHepumanbHbIC

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHunun cynepnosunuu

CUII

2.2.3

Bropoii 3akoH HperoToHa 111 mMarepuanbHON
TOYKH B WHEPUUATBHON CHCTEME OTCcuéra
(UCO). Tpernit 3akoH Hprorona  mns

MaTCpHaAJIbHBIX TOUCK

2.2.4

3aKOH BCEMHPHOTo TAroTeHus. CHiia TSHKECTH.

[TepBast kocMudeckas ckopocTs. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIbKCHUA n Cuiia TPCHUA ITOKO4.

Koaddumument tpenns. Cuna conpoTHUBICHUS




IIpU ABHXKCHUH TEJIA B )KUJKOCTHU WJIN ra3c

2.2.7

HOCTYHaTeJ'IBHOG M BpamaTCiIbHOC ABHXKCHUC

abCOFOTHO TBEPIOTO Tela

2.2.8

MoOMEHT cuiIbl OTHOCUTENBHO OCH BPALICHUSL.
IIne4o cuibl. YCa0BUS paBHOBECHs TBEPAOIO
tena B UCO

2.2.9

Texauueckne YCTpOﬁCTBaZ INOAIIUITHHUKH,

JABMIKCHUC HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTudeckue paboThl. M3yueHue IBUKECHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH MO
JeficTBUEM HecKolbKux cuil. MccnenoBaHue
3aBHUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX
B 1eGOpMHPYEMOil TpPYKUHE H PE3NHOBOM
o0Opasme, OT BeNMWYMHBI WX jAedopMarum.
HccenenoBanue ycaoBUi paBHOBECHUS TBEPIOTO

TCJIa, MMCHOIICTO OChb BpalllCHUA

2.3

###Par#H##3AKOHBI COXPAHEHUW A B MEXAHUKE

NMiynbc  MarepuallbHOM  TOYKH, CHCTEMBI

23.1 MaTepUallbHbIX TOYeK. Mmmynbc cwiel u
M3MEHEHUE UMITYJIbca Tella
932 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE BIXEHHE
2.3.3 PabGota cuisl
2.34 MouHOCTb CHITBI
235 KuneTtnueckast sHeprusi MaTepHagIbHON TOYKH.
o Teopema 0 KHHETUYECKOH SHEPTUN
[TorenumansHas sHeprus. [loTeHuunansHas
235 SHEPTUst yIpyro nehOopMHUPOBAHHON
o npyKuHbl. [loTeHIManbpHAsT DJHEprHus Tena
BOJIM3H TIOBEPXHOCTH 3eMIIH
[ToreHManbHBIE W HETIOTCHIIMAIBHBIC CHIIBL.
237 CBs3p pabOTBl HEMOTEHUUAIBHBIX CHI C

N3MCHCHHEM MEXaHUYECKOM SHCPIrun

CHUCTEMbI TECII. 3aKkoH COXpaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8 Yrpyrue u Heynpyrue CTOJTKHOBEHUS
239 TexHUYecKue yCTpPOWCTBA: JBUIKEHHE PAaKeT,
o BOJIOMET, KOIIEp, IIPYKUHHBIN TUCTOJIET
[Ipaktudeckne paboTel. M3yueHue cBs3u
2310 CKOpOCTEl Tel TMpU HEYmpyrom yaape.

HccnenoBanne  CBs3M  pabOTBI  CHJIBI  C

H3MEHCHHEM MEXaHUYCCKOM OHCPTHHU TECJIa

MOJIEKVYJISIPHAS ®U3UKA U TEPMOJANHAMUKA

3.1

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

311

OcHoBHBbIE HOJI0KEHUSI MOJICKYJISIPHO-
KUHETHYECKOU TEOPUH. BbpoyHoBckoe
newkenue. luddysus. Xapakrep ABHKCHHUS U

BSaHMOHCﬁCTBHH qaCTull BEIICCTBa

3.1.2

Mopnen CTpoeHHsT Ta30B, KUAKOCTEH H
TBEPABIX Tel U  OOBSCHEHHWE  CBOMCTB

BCIIIECTBA HA OCHOBE ITUX MOJCICH

3.13

Macca wMonekyn. KommuecTtBo — BemiecTsa.

[TocTostHHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u e

n3mepenue. [llkana remneparyp Llenscus

3.15

Mopgens  upeanpHOoro  rasa.  OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHUU UJACATIBHOI'O T'a3a

3.16

AOconroTHas TeMIiepaTypa Kak Mepa CpeaHen
KMHETUYECKON HPHEPTrUu TEIJIOBOTO JBHKEHUS

yacTtul rasza. [IIkama temneparyp KensBuna

3.1.7

VpaBuenne Kianeiipona — Menzeneesa.

3akoH [lanpTOoHa

3.18

I'a30BBIC 3aKOHEL. HSOHpOI.[CCCBI B MACaJIbHOM
ra3€¢ ¢ NMOCTOAHHBIM KOJIHMYCCTBOM BCIICCTBA:

u30TEpMa, U30X0pa, n3odapa

3.1.9

Texnuueckue YCTPOWMCTBA: TEPMOMETD,

O6apomeTp




3.1.10

[Ipaktnueckue paboTel. l3MepeHue wmacchl
BO3JlyXa B KJIaCCHOM KomHare. MccienoBanue
3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHHUS

Pa3pEKEHHOI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUKU

3.21

TepmonnHamuueckass cucrema. BHyTpeHHss
SHEPrusi TEPMOAMHAMHYECKOM CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS

3.2.2

KonuuectBo TemnoTsl u pabora. BHyTpenHss

OHCPIuAa OJJHOATOMHOI'O NACAJILHOI'O Ira3a

3.2.3

Bunapl Teronepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMSI, M3TydeHue. TernmoéMKocTh Tena.
VienpHast TEIUIOEMKOCTL BemiecTBa. Pacuér

KOJIMYCCTBA TCILJIOTHI IIPpU TCILIOIICPpCaAAqYC

3.24

IlepBbIit 3aKk0H TepMoaMHAMUKHU. [Ipumenenune
IIEPBOTO 3aKOHa  TEPMOJMHAMUKHU K
u3onpoueccaM. ['padudeckas MHTEpIpETALIUSI

paboThI raza

3.25

TeroBble mamuHbl. [IpuHIUMIIBL IeWCTBUA
TerioBbIX MamuH. [IpeoOGpa3oBanus sHepruu
B TemiuoBbiXx MammHax. KoadduumeHnt
nonesHoro  geuicteus  (manee —  KIIM)

termioBoit mamuHel. [{ukin Kapao u ero KI1J{

3.2.6

Bropon 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mporeccoB B MPHUPOJE.
Tennossie JIBUTaTENH. OKOJIOrHYeCKHe

pOOJIEMBI TEIUIOOHEPTEeTUKU

3.2.7

TexHuueckne YCTpOICTBa: JIBUTaTENb
BHYTPEHHETO CTOpaHMsI, OBITOBO

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[TpakTudeckue paboTsl. M3mepenue yaenbHOM

TETUIOEMKOCTH

3.3

###Par#H##AI'PEIATHBIE COCTOSAHUA BEHLIECBA. ®A30BBIE

ITEPEXO/IbI
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[TapooGpa3oBanue u koHeHcanus. Mcnapenue
u KHUIIEHHUE. VY nenbHas TEIu1oTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATypPhI

KUIICHUS OT JaBJICHUA

3.3.2

AOcom0THAE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3ayxa. HacelieHnslii nap

3.3.3

Trépnoe TeJIO. Kpucranmnnueckue u
amopbHble Tena. AHU3Z0TPONHUS  CBOWCTB
KPUCTAJUIOB. Kunkue KPUCTAJUIBL.

COBpeMCHHLIe MaTcpurajbl

3.34

IInaBneane u KpucCTaJlJIn3anus. VY nennHas

TeruioTa miasiaeHus. Cyonumanys

3.35

VYpaBHeHue TEII0BOTO Oananca

3.3.6

TexHUyecKkue yCTPOWCTBA: THUTPOMETP H
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTHH
MOJIy4YEHHUsI COBPEMEHHBIX MaTepHalioB, B TOM

YU CJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHHU

3.3.7

IIpakTnaeckue paloThI. N3mepenne

BJIA’KHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

##HParH# O JIEKTPOCTATUKA

411

OnexTpuzanus Ten. DIeKTpruuecKuil 3apsaa. J(sa

BU A SJICKTPUICCKUX 3apAa0B

412

IIpoBoaHMKH, JUDIIEKTPUKH "

MOJIYIpOBOAHUKHN

413

3akoH COXPAaHCHUA SJICKTPUICCKOI'O 3apsa

414

B3aunmoneiicteue 3apsaaoB. 3akoH Kymona

415

DIIEKTpHUUYECKOE ToJie. HanpsixénnocTh
AIIEKTPUUYECKOTO TOJISL. [TpuHnMn
CYIIEPIIO3UIIHNH. Jluann  HanpsSOKEHHOCTH

SJIICKTPHUYCCKOTO IOJIA

416

PabGora cun QJICKTPOCTATUICCKOI'O I1OJIA.

Ilorenuuan. Pa3zHocTh MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U OUSJICKTPUKU B TOCTOSAHHOM




aNeKTpUYeckoM — mone.  Jlusnektpuueckas

MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
418 DNEKTPOEMKOCTh  TUIOCKOTO  KOHJCHCATOPA.
OHeprus 3apsyKEHHOT0 KOHJEHcaTopa
TexHuyeckue  ycTpOHCTBA:  AJIEKTPOCKOTI,
419 AIIEKTPOMETP, DIEKTPOCTATHUECKasi 3allNTa,
o 3a3eMJIEHUE JJIEKTPONPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYHHBIN IIPUHTED
4110 [TpakTryeckue paboTHI. N3mepenne

AEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPart#H#ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHLIX CPEIAX

421

YcaoBus CYILIECTBOBAHUA IIOCTOSAHHOI'O
QJICKTPHUYCCKOI'O TOKaA. Hcrounuku Toka. Cuna

TOKa. [IOCTOAHHBINA TOK

422

Hanpsokenue. 3akon Oma 11 yyacTka Lenu

423

ONEeKTpUYECKOE COMNPOTUBICHHUE. Y IEIbHOE

COIIPOTUBJICHUEC BCIICCTBA

424

ITocenoBarenpHOE, napauiebHOe,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

4.2.5

Pabota snexTpuueckoro Toka. 3akoH [[xoyis

— Jlenna

4.2.6

MoOIHOCTB ANEKTPUUECKOTO TOKA

4.2.7

anekTpoaBkymas cuna (gamee — IJC) u
BHYTPEHHEE COTPOTHBIICHUE MCTOYHUKA TOKA.
3akon Owma s TOMHOW  (3aMKHYTOM)

anekTpuyeckoil nenu. Koporkoe 3ambikanue

4.2.8

OneKkTpoHHas IIPOBOAMMOCTD TBEPBIX
METAJIJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
METaJJIOB oT TeMIepaTyphbl.

CBepXIpoBOIUMOCTh

429

DJIeKTpUYeCcKuid TOK B BakyyMme. (CBoHcCTBa

AIIEKTPOHHBIX MTyYKOB




4.2.10

[TomympoBoauku. CoOCTBEHHAs U PUMECHAs
MIPOBOJIUMOCTh TOJYIPOBOJHUKOB. CBOMCTBa

p-n nepexona. [ToaynpoBogHMKOBBIE IPUOOPHI

4211

ONEKTPUYECKHI ~ TOK B DJIEKTPOJIMUTAX.
ONEKTPOIUTHYECKAS JCCOLIMALUS.

DIEKTPOIH3

4212

DNEKTPUYECKUI TOK B rasax.
CaMOCTOATEIbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PaznuuHble THUIIBI CAMOCTOSATEIHLHOTO

pazpsana. Monnus. [Inazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP,  PEOCTaT, HUCTOYHHMKM  TOKa,
AJIEKTPOHArpeBaTeiIbHbIE npuodopsI,
AJIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
CONPOTUBIICHHUS, BaKyyMHBII MO,
TEPMUCTOPHI u (boTope3ucTopsl,

HOJ'IyrIpOBOI[HHKOBHfI Au0o4, raJlbBaHUKa

4.2.14

IIpakTnaeckue paboThI. N3yuenne
CMEIIAaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa U €ro
BHYTpEHHero conpotusieHus. Habmonenue

DIIEKTPOIIH3a

11 KJIACC

Kon Konnposepsiemoro
paszeJa 3JIeMeHTa

IIpoBepsiemble 3JIeMEHTbI COAEPKAHUSA

4

OJIEKTPOJMHAMUKA

###Par#M AT HUTHOE ITOJIE. DJIEKTPOMATI'HUTHAA MHAYKLMA

43.1

ITocTtosiHHEIE MarHuThl. B3amMmopeicTtBue

IIOCTOSSHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe nmone. BekTtop MarHuTHOM
uHAyKIuu.  [lpuHOMOD — cynepro3uiuH.
Jluanm MarnutHOM wuHAYKUMH. KapTuHa

JUHUNA ~ MArHUTHOM  MHAYKIMH  TIOJISI




IOCTOSAHHBIX MarHuToOB

MaruuTtHoe T0Jie TPOBOJAHUKA C TOKOM.
KapTtuna nuHuil mojsg IJIMHHOTO IPSIMOTO

MMpOBOAHUMKA MW 3aMKHYTOI'O KOJIBIICBOI'O

433 MPOBOJIHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumopeiicTBue NpoBOIHUKOB €
TOKOM
4.3.4 Cuina AMriepa, e€ MOyJIb U HallpaBJICHUE
Cuna Jlopenua, e€ MOyJIb U HallpaBJICHUE.
JIBuxeHue  3apsHKEHHOM — 4acTHIBl B
435 OJTHOPOJHOM MarHuTHoM Tmone. Paborta
cuiibl JIopeHtia
4.3.6 SIBneHne ANeKTPOMArHUTHON MHAYKLINN
4.3.7 [ToTok BEeKTOpa MarHUTHOW MHIYKIIMH
O/J1C unnykuuu. 3aKOH 3JIEKTPOMArHUTHOU
438 unaykuuu Papanes
BuxpeBoe anekrtpuueckoe mnone. IJIC
WHIYKIMA B TPOBOAHHUKE, ABMXKYIIEMCS
43.9 MOCTYIATEIbHO B OJJTHOPOJHOM MarHUTHOM
nosue
43.10 [IpaBuno Jlenna
NHayKTUBHOCTB. SIBIIEHHE CAMOWHIYKIIMH.
4311
O/1C camouHayKIUU
DHeprusi MarHUTHOTO TIOJS KATYIIKU C
4.3.12
TOKOM
4.3.13 OJEKTPOMArHUTHOE I10JIE
TexHuueckne yCTpPOMCTBA:  IOCTOSIHHBIE
MarHuThl, AJNIEKTPOMArHUTHI,
4.3.14
AJEKTPOIBUTATENbD, YCKOPUTENH
AJIEMEHTAPHBIX YaCTHI], HHTyKIIHOHHAS TICYb
[IpakTuueckue paboThI. Nzyuenue
4315 MarHMUTHOTO TIOJII KAaTYIIKA C TOKOM.

UccaenoBanye  OeUCTBUSA  HOCTOSHHOIO

MarHuTa Ha paMKy ¢ TokoM. VMccnenoBanue




SAIBJICHUS D1 eKTpOMaFHHTHOﬁ HUHIOYKIUA

KOJIEBAHMA 1 BOJIHBI

5.1

#HHPar#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEGAHW A

5.11

Konebarenpnass  cucrema.  CBOOOIHBIE
KojeOaHus. ['apMoHWYEecKHe KojeOaHus.
[lepuon, wyacrora, ammutyga u (asa

KoJe0auuii

5.1.2

IIpyxuHHBI MasTHUK. MaremaTu4ecKui

MassTHHUK

513

YpaBHEHUE TApPMOHUYECKUX KOJCOAHMIA.
Kunemarnueckoe u JUHAMHUYECKOE

OIMCaHHE KO0Je0aTeILHOro JABUKCHUA

5.14

IIpeBpamenue SHEPruu IIpH
TrapMOHHYECKHUX KOJIEOaHMSIX. CBs3b
aAMILIATYIbI KoJeOanuii UCXOIHOMI
BEJIMYMHBI C aMIUITUTYAaMH KolleOaHuii eé

CKOPOCTH U YCKOPCHUA

5.15

Konebatenbublii  koHTyp.  CBOOO/HBIE
AIIEKTPOMAarHUTHbIE KoJieOaHus B
UJICATBHOM  KoJe0aTelbHOM  KOHTYpe.
AHanmoruss MeXIy MeXaHWYeCKHMH H
AIIEKTPOMAarHUTHBIMU KOJICOAaHUSAMHU.

®opmyina Tomcona

5.1.6

3akoH COXPAaHCHUS SHEPTHUU B UACAIIBHOM

KoJiIe0aTeIbHOM KOHTYpC

5.1.7

By aeHHbIe MeXaHUYeCKHe KoJeOaHMsl.
Pe3onanc. Pe3onancHas KpHUBas.
BeHyx1eHHBIE AJIEKTPOMAarHUTHBIE

KOJICOAHUS.

518

Ilepemennsii  Tok.  CuHycOMIaJIbHBINA

HCpCMCHHLIf/'I TOK.

5.1.9

MomHoCTh IIEPEMEHHOI0 TOKa.
AMIIUTYIHOE M JEHCTBYIOIIEE 3HAUYEHUE

CHJIBI TOKA WU HAIIPSPKCHUSA




5.1.10

Tpancdopmarop. IIponsBoacTBo, nepegava
U TMOTpeOJICHNUE SIEKTPHUUECKOW SHEPrUu.
DKOJIOTUYECKUE PUCKHU MPU MPOU3BOJCTBE
AIEKTPUYECKOMN JHEPIuu. Kynbrypa
HCIIOJIb30BaHUs 3IEKTPOIHEPTUU B

HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

Texnuyeckue YCTpOWCTBa: cericmorpad,
IICKTPHUYCCKHI 3BOHOK, JIMHUH

QJICKTpOoIiCpcaald

5.1.12

[Ipaktuyeckue pabotel. HccnenoBanme
3aBUCUMOCTH I€pHOJa MalbIX KosieOaHuil
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMEHHOIo TOKa B
[eNu U3 IOCIEN0BATeNbHO COCAMHEHHBIX

KOHACHCATOpPA, KAaTYIIKHU U PE3UCTOpa

5.2

#HPariF#MEX AHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

521

MexaHndeckue BOJIHBI, YCIIOBUS
pacnpoctpanenus.  I[lepuox.  CkopocThb
pactpocTpaHeHHssT W JUIMHA  BOJIHBL

HonepeqHI)Ie " IMPOAOJIbHBIC BOJTHBI

5.2.2

###Par## ntepdepenius u qudpakuus

MEXaHHUYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3Byka

524

9J'IeKTpOMaFHI/ITHBIe BOJIHBI. YcnoBus
H3JIYYCHUSA SJICKTPOMAarHuTHBIX BOJIH.
Biaumnas OpHUCHTalHud BEKTOPOB E, Buvo

B BHGKTpOMaFHI/ITHOfI BOJIHEC B BAKYyM€

525

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)KE€HUE, MPEIOMIICHUE, MOJISPU3ALINS,
mudpakius, uHTepdepeniusi. CKOpPOCTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[IIxana JJIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIUIIBI paguOCBs3UM U TEICBUICHUS.
Pauomokarusi. DNEKTPOMarHuTHOE

3arps3HEHNE OKPYKAIOLIEH cpelibl

5.2.8

TexHuuyecKkue YCTpOICTBa: MY3bIKAIbHbBIE
UHCTPYMEHTBI, yIIbTPa3BYKOBast
MUArHOCTHKA B TEXHUKE U MEAMIIMHE,
pazap,  pagUONpUEMHMK,  TEJIEBU30pP,

anTeHHa, tenedon, CBU-neun

5.3

HH#HParH#HOIITUKA

5.3.1

[IpssMonuHENHOE PACIPOCTPAHEHUE CBETA

B OJIHOpOAHOM cpene. Jlyu cera

5.3.2

OrpaxeHue cBeTa. 3aKOHBI OTpPaKCHUS
ceera. [loctpoeHne n300paXkeHni B IIIOCKOM

3epKaiie

5.3.3

[Tpenomnenne cBera. 3aKOHBI MPEITOMIICHUS
CBeETA. AOCOJIFOTHBIN IOKa3arTeib

MMPCIOMIICHUA

534

ITonHoE BHYTpPEHHEE OTpaKCHHUE.
IIpenenbHBI Yroa MOJHOTO BHYTPEHHETO

OTpaKCHUSA

5.3.5

Hucnepcuss  cBera.  CllOXKHBI ~ cOcTaB

6enoro ceera. [{ger

5.3.6

CoOuparoliie ¥ pacceuBarollye JIMH3BL
Tonkasa nuH3a. DOKYCHOE pacCTOSHHE W
ONTHYECKas  CWJia  TOHKOM  JIMH3BL
[Toctpoenue n3o0pakeHU B COOUPAIOIINX
W paccemBalommx JmH3aX. Dopmyna
TOHKOM JIMH3BL. YBEJIHWYEHHE, JaBaeMoe

JIMH30H

5.3.7

HpCI[CJ'ILI MMPUMCHUMOCTH T COMCTpH‘-ICCKOfI

OIITHUKH

5.3.8

Wutepdepenius  cBera.  KorepeHTHbIE
ACTOYHUKH. Ycnosust HaOII0IEHUS
MaKCUMYMOB 51 MUHUMYMOB B

UHTEpGEPEHIIMOHHOW KapTUHE OT JIBYX




CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmuss  cBera.  Judpakmumonnas

pemérka. YciaoBue HAOMIOICHUS TJIABHBIX

5.3.9 MaKCUMYyMOB npu MaJCHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(GPAKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusanus cBera

TexHudyeckue yCTpOMCTBA: OYKH, JIyIa,

doroanmapar, NPOEKUMOHHBIA amnmapar,

5.3.11 MUKPOCKOII, TEJIECKOIL, BOJIOKOHHA
ONTHKA, nudpakImoHHAs peliéTKa,
MOJISIPOU
IIpakTrueckue paboTHL. N3mepenue

312 mokasareiisl IPCIOMIICHUA. Hccnenosanue
5.3.1

CBOWCTB  W300pakeHWd B  JIMH3AX.

Hab6nronenue nucnepcun cBeta

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

I'paHunBI IPUMEHUMOCTH  KJIACCHYECKOU
MEXAHHKHU. ITocrynarsl TEOpUU
6.1 OTHOCHUTEJILHOCTH: WHBAapUAHTHOCTh
MOIYJII CKOPOCTHM CB€Ta B BaKyyMe,

MIPUHITUTT OTHOCUTEILHOCTH DWHIIITEHHA

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMmenieHMe BPEMEHM U COKpAIlCHHE

JUIMHBI

6.3 DHeprus ¥ UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBs3b Macchl ¢ PHEPrueil U MUMITyJIbCOM
6.4 CBOOOJTHOW  4YacTHUIBl. OHEPrusi IMOKOA

CcBOOOIHOM YaCTUIIBI

KBAHTOBAS ®U3UKA

7.1

H#i#Par###JIEMEHTBI KBAHTOBOU OITUKH

®otounbl. PopMmyiia [Inanka cBs3u 3HEprUun
711 ¢oToHa C€ ero yacroro. OHeprus u

UMITYJbC (POTOHA




7.1.2

OTtkpeiTHE U HccienoBanue Gorodddexra.

OIMBITE AT. Cromnerosa. 3aKoOHBI

doroaddexra

7.13

VYpaBHeHue OHUHIITENHA VIS

doroaddekra. «Kpacnas TpaHUIa

dotorddexra

7.14

JlaBnenue cBera. Onbitel [1.H. JIeGenena

7.1.5

XMUMHYECKOE JIEHCTBUE CBETA

7.1.6

TexHuueckue ycTpoHCTBa: (POTOIIEMEHT,
dboToaTuuk, COJTHEYHAS Oarapes,

CBETOIUOT

7.2

CTPOEHUME ATOMA

721

Mogaens atoma ToMcoHa. OMHBITEL
Pezepdopra o uccieqoBaHUIo CTPOSHUS

aTomMa. HnaHeTapHa;I MOJACJBb aTOMa

7.2.2

IToctynatel bopa. N3znyuenue u
norjouieHue (GoToHOB mpH  mepexone
aToMa C OJHOIO YpOBHSA DJHEPIMM Ha
npyroi. Bunel ciektpoB. CriekTp ypoBHEH

SHEPTUH aTOMa BOIOPOa

7.2.3

BosiHOBBIE CBOMicTBa 4actul. BoisHbl 1€
bpoiis. KopmyckymnsipHo-BOJIHOBOM
nyanmu3M.  Judpakimus 2JIeKTpOHOB Ha

KpHuCTaJl1ax

724

CrnoHntanHoe U BBIHYXXJICHHOC H3JTYUCHHC.

YcTpoiicTBO U PUHIKIT pabOTHI Jlazepa

7.2.5

TexHu4ecKkue yCTpOMCTBA: CIEKTPAIBHBIN
aHayu3 (CIEKTPOCKOIT), Jlazep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

[Tpaktnueckne  paborel.  Habmiomenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonsl  HAOMIOACHHUS W PETUCTPALAA

SJIEMCHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  PaaUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuro cocTtaBa
paauoakTUBHOrO wu3iaydeHus. CBoiicTBa
anb(da-, 6era-, raMMa-uznyueHus. Biausiaue

PaaArOaKTUBHOCTHU HaA KUBBIC OPraHU3MbI

7.3.3

OTkppITHE  OPOTOHA U HEUTpPOHA.
Hyxnonnas moxpens siapa ['eiizenbepra —
WBanenko. 3apsan aapa. MaccoBoe 4uciio

siapa. M3otornbl

7.3.4

Anbda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIA  Oera-pacnaj. lNamma-
U3Jy4YeHue. 3aKOH  paJuOaKTHBHOIO

paciiazia

7.3.5

BHCPFHH CBsA3HU HYKJIOHOB B sape.

Snepusie cuibl. [{edext Maccl sapa

7.3.6

ﬂ,[[epHBIC pe€aKuuu. I[eHeHI/Ie Hn CHHTC3

anep

7.3.7

SnepHblii peakTop. TepmosinepHbIit
cuHte3. IlpobmemMpl W HEPCIEKTHBBI
AIEPHOM  DHEPreTHKU.  OJKOJIOTMYECKHE

ACIICKThI HI[CpHOﬁ OHEPICTUKHU

7.3.8

DneMeHTapHbIe YaCTHULIBL. OTkpbITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aHUMOIENCTBUSA

7.3.9

TexHuueckne  yCTpOMCTBA:  JO3MMETP,
kamepa Bunbcona, sIepHBIM  peakTop,

aToMHas oombOa

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue

TPCKOB JaCTHI] (HO TOTOBBIM

dbotorpadusam)

OJIEMEHTBI ACTPOOU3NKHN

8.1

Bun 3Bé3nHoro nHeba. Co3Be3nusi, SpKHUe

3Bé3)II)I, IIaHETHI, UX BUJUMOC JIBHIKCHHUEC

8.2

Comgeydass cucreMa. llmaHeTsl 3eMHOMI




IPYIIIBL. IInaHeTBI-TUTaHTEI u  ux
CIIyTHUKH, KapJIMKOBBIE IUIAHETHI. Mable

Testa COTHEYHON CHCTEMBI

8.3

Comnme, ¢otochepa wu  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctounuk sHeprun CosHIA U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTCPHUCTUKH:
Macca, CBeTUMOCTb, paauyc, TeMIeparypa,
HX B3aHMOCBS3b. Jlnarpamma
«CTIEKTPAJIIbHBIA KJIaCC — CBETUMOCTHY.
3BE3mpl TVIABHOM  IOCJIEIOBATEIHLHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTLY JJIA

3B&3]] IIIaBHOM MOCIICIOBATEIILHOCTH

8.6

#H#Par###BuyTtpennee crtpoeHue 3BE3.
CoBpeMeHHbBIE NPEeICTaBIICHHUS 0
MPOUCXOXACHUA W 3Bonroruu CoNHIA H

3B€311. DTAaIlbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyre — Hama [anaktuka.
CnupanbHass  cTpykTypa [ amakTukwy,
pacupeneneHue 3BE€31, ra3a MW IbUIM.
[Tonoxxenne u gBuxenne ConHoa B
INanaktuke. Ilmockas u  chepuyeckas

moacucTemsl I'agakTUKu

8.8

Tunnt ramakTuk. Paguoraaktmku U

KBazapel. YEpHBIE IBIPHI B AIpaxX raIAKTHK

8.9

Bcenennas.  Pacmupenue  BeeneHHoM.
3akon XaOOma. Pas30Oeranue rajgakTHK.
Bospact u paguyc Bcenennoit, teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkToBoe n3itydeHnne

8.10

Macmrabnast ~ ctpykrypa  Bcenennoil.
Mertaranaktuka. Hepeménnsie mpoOiaembl

ACTPOHOMUU




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU

HUHTEPHET






