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HOACHUTEJBHASA 3AIIMCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpoOBHSI HAa YpPOBHE CpPEIHErO OOILEro
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUI K pe3yjbTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTelbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke ¢ y4eToM (eaepaibHOH pabouell mMporpamMmbl BOCHUTAHHS U
KOHIIENIIMK TpenoAaBaHust ydyeOHoro mnpenmera «®Pusnka» B 00pa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi Oenepannu, peaU3yIOIMX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

ConmepxaHnue mporpaMmbl 10 (U3HKE HAmpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyuvatonuxcs 10-11 kmaccoB npu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOy4eHMs, a TaKXKe€ YUYUTHIBAET HEOOXOAMMOCTb PEANTH3ALUU MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHBIMU INpenMeTramu. B Hel
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEIHEro OOILEero
oOpa3oBaHMsl, TUIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarpeAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIIOYAET:

e IUIAHUpYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e cozepkaHue yuyeOHoro npeamera « Pu3mnkay 1no rogaM o0yyeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyNHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE€, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoriem Mupe. LIIKombHbII Kypc GU3HKHA — CUCTEMOOOPa3yIOIIHiA
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TPOIECCOB M SIBICHHM, W3y4aeMbIX XHUMHEH, OWOJIOTHEMH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep UM pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMM B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IMOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaronuxcs, B (popMUpOBaHHME YMEHUH MPUMEHATH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJHEHUN UMHU Y4€OHBIX HCCIICOBAaHUM.

B ocHoBy kypca ¢u3WKu i YpOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAX HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak IPUHLUIIBI €ro
ITOCTPOEHHS.



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

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
0oOBEIUHCH BOKPYr (Qu3Mueckux Teopud. Benymum B Kypce sBIsETCS
dbopMupoBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJie.

Hoes eymanumapuzayuu. E¢ peanuzanusi mpeanosiaracT HCHOJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U PA3BUTHUSA
bu3ukn Cc pa3BuTHEM OOmeCTBa, a TakkKe C MHPOBO33PCHUYCCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHICCKUMH 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, TOCBSIICHHBIX OJKOJOTHYECKHM TMpobjieMaM 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 SBISAIOTCS (pusmyeckue Teopuu (HOpMHUPOBAHME MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKONU TeOpUH, poiiu (HyHIaAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpPUH, JUIS OIHUCAHUS CCTCCTBEHHO-HAYYHBIX SBICHHA W
IIPOIIECCOB).

CucTeMHO-AeSTENHHOCTHBIN TIOJIXO0/I B Kypce (DU3UKH peamu3yeTcs Mpexe
BCET0 3a CUCT OPraHM3alMM SKCIEPUMEHTAbHOW AESTEIbHOCTH OOYyYaroluXcs.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO HCIOJIb30BAaHUE CHUCTEMBI
(pPOHTATBHBIX KPAaTKOBPEMEHHBIX JSKCICPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObEIUHEHBI B OOIIMN CHUCOK YUYEHHYECKHX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TEepedHe J1aOOpaTOPHBIX padoT,
NPOBOJUMBIX JUIS KOHTPOJS H  OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXOMsl M3 OCOOCHHOCTEW TIUIAaHUPOBAHUSA W
ocHameHus kabOuHera Qusmku. IIpm dsToM  oOecreunBacTCs  OBJIAJCHUC
OOyJaroIMMUCS yYMEHUSMU TPOBOJUTH KOCBEHHBIC HM3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH ¢ TIOCTAHOBKY OIBITOB TIO0 TPOBEPKE
IIPEIJIOKCHHBIX THITOTE3.

bonbiioe BHUMaHUE yAENAETCS PEIICHUI0 PACUCTHBIX U KAaYeCTBEHHBIX
3amad. [Ipu 3TOM ISt pacYCTHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33J1a4d C SIBHO
3aIaHHON (YM3UYECKOU MOJIENBIO, TIO3BOJISIFOIINE TIPUMEHSITh N3yUYCHHBIC 3aKOHBI U



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

B coorBerctBun ¢ TpedoBanusmMu PI'OC COO k MarepuaibHO-
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 ECTECTBEHHO-HAYYHOTo IHKIa. B kaOuHeTe (PU3MKH MOIKHO OBITH
HEO00X0oJIMMOe J1abopaTopHOE O0OOpYAOBaHUE /IS BBIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OopMHpYETCS B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (u3MKe KIIOUEBbIX JEMOHCTpAIUil AJis
WCCIICIOBAHMUSI  M3YYaeMbIX SBJICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 000OpyAOBaHHE [UJIsl YUYEHHYECKUX MPAKTHUECKUX padoT
(GopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMILUIEKTOB M 0OOECIIEUMBAECTCS B pacuere
OJTHOTO KOMIUJIEKTa Ha JBYX OOydarommxcs. TeMaTH4ecKue KOMILJIEKThI
1a00paTopHOTO O00OPY/IOBaHUSL JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHNN AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIENISIMUA U3YYEHUS PUBHKHU B 00IIEM 00pa30BaHUU SIBIISFOTCSL:

e (opMupoBaHME HUHTEpeca M CTPEMJICHHS OOYyYaroIMXCi K HAyYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEJUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SIBJICHUS C HCIOJIb30BAaHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;

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

JlocTikeHne 3TUX 1iesieid 00eceurBaeTCsl PEIeHUEeM CIEAYIOMMX 3a/1ad B

npolecce u3yyeHus Kypca GU3NKM Ha ypPOBHE CpEHEro o01ero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HAHUH 00  oOmMX  (PU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYAsI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOEHME CIIOCOOOB pEIICHHS pa3IMYHBIX 33Ja4 C SIBHO 3aJaHHOU
bu3nueckoil MOJENblo, 3aJad, MOJPa3yMEBAIOIIMX CaAMOCTOATEIbHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TMOHMMaHUE€ (U3UYECKUX OCHOB M MPUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIBHOTO IUIAHWPOBAHUS W MPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSl YMEHUN NMPOEKTHO-HCCIEI0BATENIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
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 NEpeueHb JabOpaTOPHBIX U
MPAaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YUYHUTENb [EJIaeT BBHIOOP
IOpOBEACHUS J1abOpAaTOPHBIX pPAOOT M OMBITOB € YYETOM HWHAMBHUIYaJIbHBIX
0COOEHHOCTEN 00yUarOIMXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHMS

®usuka — Hayka o npupone. HayuHble mMeToabl MO3HAHUS OKPYKAIOILIETO
mupa. Ponp dSkcrepuMeHTa M TEOPUM B IPOLIECCE TO3HAHMUS IMPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (u3NYECKUX SBJICHMW M mpolieccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbl U TEOpPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3nku B (GOpPMHPOBAHMU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe nBrkeHHuE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHKEHUS.
Cucrema orcuera. Tpaexkropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOM TOYKH, UX MPOEKIUMHU HA OCHU CUCTEMbI KOOPIUHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

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

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MMaJICHHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBukeHHE  MarepuaibHOM TOYKM 11O
OKPYKHOCTH C OCTOSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TMHENHAS
ckopocTh. [leprnoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIHUIOMETP,
JBU)KEHUE CHAPSOB, IIEMTHBIE U PEMCHHBIE TIepeadHn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKEHUS.

[IpeobpazoBanue IBHKEHUM C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pEKEHHOM MPOCTPAHCTBE.

Habnronenne aBuxeHUs Tena, OPOIIEHHOTO IOJ yIjoM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpasnenue cCKOpoCcTH pu ABUKEHHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEPAaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMU TEJIOM 34
MOCJIC/IOBATEIbHBIE PABHBIE NPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuyenue nBHKEeHUs Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

[IpuHimn  otHocutTensHOcTH  [aymes.  IlepBeii  3akoH  HproroHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
IUIs. MaTepUanbHON ToUku. Tpetnil 3aKkoH HproTOHA 1151 MatepuaibHBIX TOYEK.

3akoH BcemupHoro tsaroteHus. Cuna Tsokectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cunna TpeHusl CKOJIbXKEeHUs U cuiia TpeHus nokosd. Koadduuuent 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
paBHOBECHS TBEPAOTO TEIIA.

TexHn4eckrue yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHWE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuu.

CpaBHeHHME MacC B3aUMOICUCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaIInH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOAbEME U TIaJICHUH.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

VY ciioBus paBHOBECHS TBEPIOTO Tesna. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka 1Mo HaKJIOHHOM TIOCKOCTH.



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

HccnenoBanre ycloOBHM paBHOBECHS TBEPJOTO Telld, HMEIOUIETO0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUSA 8 MEXAHUKE

NMnynbc MaTtepualibHOW TOYKU (T€na), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMiynbC cHIIbl U U3MEHEHHE HMITyJIbCa TeNd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOITHOCTH CHJIBL.

Kunernueckass »Heprus MarepuaibHOM Touyku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU JHEPTUM.

[TorennumanbHas DHEPTHU. [TorenmmanbHas SHEPIUs YIIPYro
neopMupoBaHHOW  TpykuHBL.  [loTeHlManbHas  SHEprus  Tena  BOJIM3HU
MOBEPXHOCTH 3E€MIIH.

[loreHuuanbHple W HENOTCHUUAIBHBIE  CHJIBL. CBsi3b  paboThHI
HENOTECHUUAIBHBIX CUJI C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEI.
3aKOH COXpAaHEHUSI MEXaHUYECKON IHEPTUU.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUSL.

TexHuyeckne ycTpoiCTBA M NMPAKTHUUECKOE NMPUMEHEHHUE: BOJOMET, KONED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 00OpPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3U pabOThI CUIIbI C U3MEHEHHEM MEXaHUYECKON IHEepruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MogexkyasipHasi puznka u TepMOAUHAMUKA
Tema 1. Ocnosvl MOEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJICCTBUS YaCTUIl BewlecTBa. MoOJEnn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneil. Macca u
pasmepsl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e¢ usmepenue. lllkana temnepaTtyp
Llenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpPHHM HACATIbHOro raza. AOCOJIOTHas TeMmIeparypa Kak Mmepa
CpeIHEN KWHETHYECKON SHEPrMy TEIUIOBOTO JBWXKEHUA dvacTull raza. [llkama
temneparyp KenpBuna. ['a30BbIe 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanerpona.
3akon JlanbroHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemecTBa. ['paduyeckoe MpEeACTaBICHHE H30IMPOIECCOB: HM30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnbIThl, AOKAa3bIBAIOIINE JIMCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHCHUM.

OnpiThl 0 UG GY3UU KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAKOIIUE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3anMO/ICHCTBHA.

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

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI MACAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXKY ITApAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckass cucteMa. BHYTpEHHssI SHEpPrus TEPMOAMHAMUYECKON
CHUCTEMBI U CIIOCOOBI €¢ u3MeHeHUs. Koau4yecTBO TemioThl U paboTa. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIOTh npu TeIUIoNepeaaye.

[lonarue 00 amguabaTHOM mporecce. llepBbli 3akOH TEPMOIUHAMUKHU.
[IpumeHeHue TepBOro 3akOoHa TEPMOJMHAMHUKH K u3omporeccaMm. ['paduueckas
WHTEepHIpeTanus paboThl Tasa.

Bropoii 3akoH TepmoamHamuku. HeoOpatuMocTh TpoieccoB B TPUPOJIE.

TennoBble  mammHbl.  [IpuHUOMOBI ~ AEWCTBUSA  TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >HepruM B TEIUIOBbIX MammHax. KoadduimeHt monaeznoro
nerctBug TemnoBol mamwuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJI€3HOTO
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETHUKH.



TexHu4ecKkue YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

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

W3MeHeHne BHYTpEHHEN S3HEPTrUun (TEMIIEpaTyphl) TeIa MpH TEIJIoNepeaye.

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

Mopenu napoBoii TypOHHBI, ABUTATENSI BHYyTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacwllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Teraa. AHU3OTPOIUS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibl. CoBpeMmeHHblE Marepuainbl. [lnaBienue u
KpucTayu3anus. Y aelbHas TerioTa rmiasienus. Cyonumarus.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckue yCTPONCTBA W MPAKTHUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYEHUSI COBPEMEHHBIX MaTEpPHUaJOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noOHM>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U IUIABJICHUS KPUCTAIUNIMYECKOTO BEIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3mepeHre OTHOCUTENIbHOM BIAXKHOCTH BO3/IyXa.

Pa3zpnes 4. DieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. /JlBa BuIa DIEKTPUUECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKA W MOJIYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIEKTPUYECKOrO 3apsijaa.
BsaumopaeiictBue 3aps1oB. 3akoH KyioHa. To4euHbI 31EKTPUUECKUI 3apsil.
Onexktpuyeckoe mnone. Hanpsok€HHOCTh  3nekTpudeckoro nods. IIpuHomn



CYyHEPHO3ULIMK 3JEKTPUUECKUX MOoJed. JIMHUKM HanpsKEHHOCTH 3JEKTPUUYECKOTO
OJIS.

PaGora cumm  snekrpoctatmdeckoro  moisa.  I[lorenmuman.  PasHocTh
MOTCHIMANOB. [IpOBOOHWKM W JUAIEKTPUKH B SJIEKTPOCTATHYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnekTpoeMKocTh. KoHieHcaTop. DIEKTPOEMKOCTh IUIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckue yCTpoHWCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: HSIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKAasl 3allliTa, 3a3eMJICHHE DJIJIEKTPONpPHUOOpPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS MJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOIHUKH B BIIEKTPOCTATUUECKOM I1OJIE.

DJIEKTPOCTATUYECKAA 3aIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM ITOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOIIAIn
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3MepeHune 31eKTpOEMKOCTH KOHIEHCAaTOopa.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYHIECTBOBAHHSI DSJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSTHHBIN TOK.

Hanpsixenue. 3akon Oma 111 ydacTka Lenu.

ODJIEKTPUYECKOE CONPOTUBJIECHUE. YIENbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapaIEIbHOE, CMENIAHHOE COCIMHEHNE ITPOBOJHUKOB.

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

DNEeKTpOJBIXKYIIAA CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3akoH OMa 15 TOJTHOM (3aMKHYTOM) 2JieKTpudeckoi 1enu. KopoTkoe 3aMblkaHue.

DIIEeKTpOHHAA MIPOBOJIUMOCTD TBEPABIX  METAJUIOB. 3aBHCUMOCTb
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudecKuid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHY. CoOcTBeHHast " MpUMeCHast MIPOBOAUMOCTD
oIynpoBOJHUKOB. CBoiicTBa p—N-niepexona. [loynpoBogHMKOBBIE TPUOOPHI.

ONeKTpUYecKuii TOK B  pacTBOpax M  paciiiaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAs TUCCOLAUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIN
pa3psan. Monuus. [Lazma.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEpPMETP,
BOJITMETP, PEOCTaT, HMCTOYHUKH TOKA, OJJIEKTpPOHArpeBaTeIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN THO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Llemoncmpayuu

N3mepeHne cuiibl TOKa U HapsHKEHUSI.

3aBUCHUMOCTh CONPOTUBIICHHS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CMeniaHHoOe cOeIMHEHUE MPOBOTHUKOB.

[IpsmMoe wu3MepeHue dIEKTPOABMXKYIIEH cuibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMITEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoit pa3psl ¥ IPOBOJAUMOCTB BO3AYXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii oxcnepumenm, 1abopamopnvie pabomuwl

N3y4yeHne CMEMIaHHOIO COEIMHEHUSI PE3UCTOPOB.

M3mepenne 3JIEKTPOABUKYIIEH CHIIbI UCTOYHHWKA TOKAa U €r0 BHYTPEHHETO
CONPOTHBIICHUSI.

HaOmronenue snexkrposnsa.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyliecTBIsIeTCs ¢
YUYETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemnole nowsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUA: SIBJICHWE, HAy4YHbIA (PakT, rumotesa, (puznyueckas BEJIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKUus,
napabona, runepoosa, ux rpaduKi U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKAECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHM3MOB (BUIbI TEILIONEpENayH, TEIJIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEU M



ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHUYECKAS TUCCOLMALMS,
rajJbBaHUKa.

l'eoepaghus: BnaxHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABM)KEHUN C HCIOJB30BAHUEM MEXAHU3MOB,
y4€T TpEHUs B TEXHUKE, MOAIIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrUe), JABUTaTellb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
[OJly4YEHUS] COBPEMEHHBIX MAaTepUaioB, B TOM 4HCJIE HaHOMAaTepUalIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JEKTPOHArPEBATEIbHBIE pUOOPBHI,
ANIEKTPOOCBETUTEbHBIE PUOOPHI, rajbBaHUKA.

11 KJIACC

Pazpnes 4. DiiekTpoaAMHAMHUKA

Tema 3. Maznummnoe noe. I1eKmMpoMazHUMHAA UHOYKUUA

ITocTtossuHble  MarHuThl.  B3auMojelHCTBHE  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe moJsie. BekTop MarHMTHOM WHAYKOWU. [IpuHIun cynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKIuW. KapTuHa JUHUI MarHUTHOM
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKIUA
MAarHUTHOTO TIOJIS JUIMHHOTO IPAMOIO IMPOBOJHUKA W 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYJIb U HAITPABJICHHUE.

Cuna JlopeHnua, e€ MOJlyJib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jlopenia.

SlBnenue oanekrpoMarHuTHOW MWHAyKUuMH. [lOTOK BekTOpa MarHUTHOU
WHIYKIMHA. OJIEKTPOABIKYILAS CWJIa HWHAYKUAW. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Oapanest.

BuxpeBoe »ieKkTpuyeckoe TmoJie. ODIEKTPOABIKYIIAs CUla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBIE€HHME CAMOMHIAYKIMU. OJEKTPOABIKYILIAS  CHJIA
CaMOUHIYKITUH.

DHEeprus MarHUTHOTO TIOJIsI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckre yCTpOMCTBA M MPAKTUYECKOEC MPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJABUIaTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHIl, UHIYKI[MOHHAS T1€Yb.



Llemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE PJIEKTPOHHOTO MMy4YKa MAarHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMmopelicTBrE IBYX MTPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JeiictBre cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJBHKYIIECH CUJIbI MHAYKIMU OT CKOPOCTH WU3MEHEHUS
MarHMTHOTO MOTOKA.

SIBeHre CaMOMHAYKIWH.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabonol

N3ydyeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue AEHCTBUSA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1e0aHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIOaHMS.
I"apmonnyeckue konedanus. Ilepuoxa, yactora, amrmmTyaa U Qasza KojaeOaHHM.
[IpyXuHHBIA MasATHUK. MareMaTUYEeCKUN MAasTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparienune sHeprun Mpy TaApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUsl MEXIYy MEXaHUYECKHUMH W
ANEKTPOMATHUTHBIMU KoJieOaHusiMU. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIE0ATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMX KojeOaHUsX. BeIHYX/IeHHbIE MEXaHHUUECKHE
koseOanus. PezoHanc. BoiHyKIeHHbIE 3JIEKTPOMarHUTHBIE KOJIeOaHUsI.

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

Tpancdopmarop. [IponsBoacTBo, mepenavya u moTpeOICHUE IIEKTPUUSCKON
SHEPIrur. DKOJIOTMYECKHE PUCKH NPHU MPOU3BOACTBE 3eKTposHeprun. KynpTypa
VCIIOJIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, JTUHUU 3JIEKTpOINepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOATEIbHOW CHUCTEMbl (TIPYKUHHBIN WM
MaTeMaTUYECKUI MasiTHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaNPSDKEHUS] OT BPEMEHM) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHc mnpu MOCIENOBATEIIBHOM COEAMHEHUU PE3UCTOPa, KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTPONIEPEIayu.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

HccnenoBanre 3aBUCUMOCTH TIEpUOAa MaJlbIX KOJeOaHUW Tpy3a Ha HUTHU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IMOCJIEA0BATEIBHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 80TIHbL

MexaHnueckue BOJHBI, ycioBUs pacnpocTpaneHus. Ilepuon. CkopocThb
pacrpocTpaHeHuss W JjuHa BOJIHBL. [lomepeuHble U TPOJOJIBHBIE BOJIHEI.
WNuTtepdepenuus u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocth 3Byka. Bricora Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIOBUS U3IYUEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust Bektopos E, B, V B anekrpomaruutHoil BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaKe€HUE, MpPeJIOMJICHUE, MOoJsipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJH. [I[puMeHEeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIBI paIUOCBSI3U U TEJIEBUACHUA. Pagnonokarusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPaKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas AMArHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuEMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTONIEPEYHBIX U MPOI0IHHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue narepdepeniuu u qudpakiini MEXaHUIeCKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGnrogenue cBS3u T'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOM KOJeOaHUH.



HccnenoBanne  CBOMCTB — DJIEKTPOMATrHUTHBIX — BOJIH: OTpaXKEHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, HHTephepeHITus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. lIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
omHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

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

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS cBETa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenbHbIi yroa MNOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxHbIi cocTaB O6enoro cseta. LlBer.

ColOuparomie u pacceuBaromie JauH3bl. ToHkas nuH3a. DokycHoe
pacCTOSIHUE M ONTHYECKas CHuiia TOHKOM JuH3bl. IlocTpoeHue uzoOpaxeHUil B
coOuparIKX U pacceuBarolux JuH3ax. @opMmyna TOHKOW JIMH3BI. YBEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenepl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HCTOYHMKH.
VYcaoBus HaOMOIEHHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpEHUMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. [udpakiuvonHas pemieTka. YCIOBUE HaOMIOACHUS
IVIABHBIX ~MAaKCHMyMOB TIpM IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(OPaKIUOHHYIO PEHICTKY.

[Tonspuzanus ceera.

TexHU4ecKue yCTpOMCTBAa M NPAKTUYECKOE NPHUMEHEHHME: OYKH, JYIa,
(oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELICTKA, MOJISIPOUI.

Jlemoncmpayuu

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

[TonHoe BHYTpeHHEee oTpaxeHue. Mozenb CBeTOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaximm ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[TonydyeHue crekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PELICTKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi



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

Pa3nes 6. OCHOBBI CIeHAJILHOI TEOPUH OTHOCUTEIbHOCTH

['panuubl  OPUMEHMMOCTHM  KJIACCMYeCKOM  Mmexanuku.  [locTynarsl
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETAa B BAKyyMe€, IPUHIUII OTHOCUTEIBbHOCTH DUHIITEHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpALCHUE
JUIAHBI.

DHEPrUsi U UMITYJIbC PEISATUBUCTCKON YACTHUIIBI.

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

Pa3nen /. KBanToBasi pusuka

Tema 1. Inemenmot K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun GOTOHA C €T0 YACTOTON. DHEPrUs
U UMIyJIbC (POTOHA.

OTtkpsiThe U uccnegopanue porodddexra. OnbiThl A. I'. CTosieToBa. 3aK0OHBI
dboTordpdexra. YpapHenue IDiiHimTeHa i porordpdexra. «KpacHas rpanuiiay
dboTtorddekra.

JHaBnenne cBera. OnbiThl I1. H. JIeGenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHudeckue yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTODIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuIO 0 -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 cBoMcTBa yacTul. Bonnsl ne bpoiinsa. KopnyckynsipHo-BoiHOBOM
yaau3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

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



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue IJIMHBI BOJHBI J1a3epa.

HabGmrogenue nuHeR4aTbIX CIEKTPOB U3TYUCHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

HaOnroienre nuHeiyaToro CreKkTpa.

Tema 3. Amomnuoe adpo

OKCIEPUMEHTBI, JTOKa3bIBAIOIIME CIIOKHOCTh CTpPOeHUsA sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuio  coctaBa
paavoakTUBHOrO u3nydeHusa. CpoiictBa anbga-, Oera-, TaMMa-U3ITy4YEHUS.
Biusinue paii0oakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

DHeprus CBsI3M HYKJIOHOB B sipe. SAaepubie cuibl. Jledext macchl sapa.

Snepnbie peakunu. [lenenue u cUHTE3 A1€ep.

SAnepusiii peaktop. TepmosinepHsbiii cuHTe3. IIpobOiieMbl M NEpPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DOneMeHTapHbI€ YacTULbl. OTKPBITHE MTO3UTPOHA.

MeTobl HaOTIOIEHUS M PETHCTPALIMU DJIIEMEHTAPHBIX YaCTHIL.

@dyHaMeHTalbHbIe B3auMOEHCTBUA. EAMHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHuyeckue ycTporucTBa U MPAKTHUYECKOE TPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, simepHbIil peaktop, aroMHas 6omoa.

Jlemoncmpayuu

CUeTYMK HOHU3UPYIOUIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne TpekoB YacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3jes 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPUBUKHU

Otansl pa3BuTHs acTpoHoMuu. [IpukiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMHUH.

Bun 3B&3mHoro neba. Co3Be3gusi, sIpKHE 3BE3JIbI, IUIAHETHI, MX BHJIMMOC
NIBDKEHUE.

ComnHeunas cucteMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruum ConHua U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlMarpamMma «CIEKTpajabHBIA Kjacc —
CBETHUMOCTBY». 3BE3IbI TJIABHOHM IIOCIIENOBATCIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTB» JJI1 3B€3]] TJIABHOW MOCIIENIOBATENbHOCTH. BHyTpeHHEe cTpoeHue



3B¢3/1. COBpEMEHHBIE MPECTABICHUSI O MPOUCX0XKACHUU U 3BoJonU CoJiHIa U
3BE3/. DJTanbl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. [lonoxenue u nBwxeHue CoiaHua B
lNanakTuke. Tunsl raakTuk. PaguoranakTuku U KBazapbl. UepHbIE IBIPBI B SApax
TaJIAKTUK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa00ia. Pazdoeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUECHUE.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOnroenusi HEBOOPYKEHHBIM TJ1a30M C HMCIIOJIb30BAHUEM KOMIBIOTEPHBIX
HOPUIIOKEHUH JIs1 ONpeENICHUs TI0JI0KEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3/1sd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/bI.

Hab6mronenus B reneckorn JIynsl, minanet, Maeunoro [TyTu.

Oo6o01maromniee MOBTOPEHHE

Ponr ¢Qu3uku © acTpoHOMHHM B HKOHOMHUYECKOH, TEXHOJOTMYECKOMH,
COLIMAJIBHOM M 3TUYECKOHM cpepax AesTeIbHOCTH YEJIOBEKA, POJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (HU3UUECKON Teopuun
B (GOpPMHpPOBAHUU TIPEACTABICHUN O (DUINYECKON KapTHHE MHpPA, MECTO
bu3nyueckoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kimacce ocylmecTBIsiETCS C
Y4ETOM COJAEPIKATEIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (uanyeckas BEIUUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLIHMH HAa OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIE D3JIEMEHTAPHBIX (QPYHKIUN, MPU3HAKU MOAOOUS TPEYroJbHUKOB,
oTmpeseeHUe IO IIIOCKUX (GUTYp B 00BhEMa Tell.

buonocus: snektpuyeckue SBIECHUS B JKUBOM MpUpOJE, KojeOaTelnbHbIE
JBUXEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paaualy Ha >KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPHUCTAUIMYECKOM PEHICTKH, CHEKTPaTbHBIN
aHaIM3.



l'eocpagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
(doTOoCHEMKA 36MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICECHHIA.

Texnonoeus: JNWHUU BJIEKTpOINEpeaad, TEHEpaTop MEePEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS T[€4Yb, pajap, PaauONpPUEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJIHEeYHas OaTapes.



IHVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBanus (0a30BbIil YPOBEHB) MOJDKHO OOCCIEUHTH JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS YUEOHOro mpeaMeTra «Pu3nKay JOJIAKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYalolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WUIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OIbITA U OMbITA JEATEIBHOCTH B IPOLECCE pPealn3ali OCHOBHBIX HaIlPaBJICHUU
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCcKOro BOCIIUTAHNS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHITHE  TPAAMIIMOHHBIX  OOINEYEIIOBEYECKMX  T'YMAaHHUCTHYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHOM OpraHU3allny;

YMEHUE B3aUMOJIEHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaAMHU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOM JESITEIIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXKT1aHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHUNCKUX YUCHBIX B 00J1acTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHUBATh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JNEATEIbHOCTH YUYCHOTO;

OCO3HAHME JTUYHOTO BKJIaJIa B IOCTPOCHHUE YCTOMUHUBOTO OYTyIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOLWIEHUE K MUPY, BKJIFOUas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOT0 BOCTIMTAHUS:

WHTEpPEC K pa3muuHbIM cdepam npodhecCHOHATBHOW IeATEILHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 pearu30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

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

6) 3K0JIOrHYeCKOr0 BOCTIUTAHNS

c(OPMUPOBAHHOCTh KOJIOTUYECKOW KYJIbTYPbl, OCO3HAHHUE TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IJTAaHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUI B OKpYKaloLIeH cpejie Ha OCHOBE
3HAHUS 11eJIeH YCTOMYHUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIupeHue OmbITa JEATETLHOCTH SKOJOTMYECKOW HampaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HEHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEeIIbHOCTH, TOTOBHOCTh B IIPOLECCE
M3ydyeHHs:  (U3MKU  OCYIECTBIISTH  MPOEKTHYID U HCCIEI0BATEIbCKYIO
NEeSATETPHOCTh MHIWBHUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble 1ornueckue aeiicTBU:
CaMOCTOSITeJIbHO  (hOpMYyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh LEIU IEATEbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUU HX
JTOCTH)KCHUS;
BBISIBJIAIT ~ 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B  paccMaTpUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ yU4ETOM aHalM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
[EJIsIM, OIIEHUBATh PUCKH TOCIICICTBUI AESTEILHOCTH;
KOOPJMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCJIOBHSIX  PEaBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHHUE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/ibCKue JeUCTBUS:
BJIAJ€Th HAYYHOU TEPMHUHOJOTHEN, KIIOYEBBIMU MOHATUAMHU U METOJIaMU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M TIPOSKTHON JESTEIHHOCTH
B 00slacT (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUsl 3a/ay (PU3UYECKOTO COJACPKAHUS, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETAlMY, MpPeoOpa3OoBaHUI0 M NPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MMPOSKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIIOTE3y €€ pEIEHHUs, HaXOIAUTh apryMEHThl HJis J0Ka3aTeIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHaJIM3UpPOBaTh TMOJYYECHHBIE B XOJE PpEUICHUS 3aJlaud  pe3yJbTaThl,
KPUTHYECKH OIEHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

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

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, OTICHUBATh MPUOOPETCHHBIN OIIBIT;,

YMETh TEPEHOCHUTh 3HaHWA 10 (U3MKEe B MPAKTUUECKYyI0 00JacTh
KU3HECATSIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJIEH, MPE/jIaraTb OPUTHHAIBHBIC TOXO/IbI U PEIICHMUS;

CTaBUTH MTPOOJIEMBI U 33/1a49H, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TIOJIYYCHHUS WHGOPMAHMHA (PU3NIECKOTO COJICpKaHUS U3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh IIOUCK, aHalu3,
CUCTEMATH3AIMI0 W WHTEPNPETAlUI0 WH(OpMAIMU pa3IuYHBIX BUIOB U (HopM
MpeACTaBICHMUS;

OIICHHBATh IOCTOBEPHOCTH HH(POpMAITIH;

UCITOJIB30BaTh  CPEICTBAa  WMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
371a9 ¢ COOJIOJICHHEM TpeOOBaHUK DSPrOHOMHMKH, TEXHHUKH OC30I1aCHOCTH,
TUTHEHBI, pECypcocOepexeHusi, TMPaBOBBIX M OJTUYECKHUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACPKAHUSA B Pa3IUYHBIX (opMarax c
y4eTOM Ha3HAYCHUS WH(POpPMAIIUY | TIEIICBOM ayIUTOPHH, BRIOUpAst ONTHUMATIBLHYIO
dbopMy TIpeCcTaBIICHUS U BU3yaJIU3alIiu.

KoMMmyHuKaTHBHBIE YHHBEPCAJbHbIE yUeOHbIEe 1elCTBHUA:
OCYIIECTBIIAThH OOIIEHUE HAa YPOKaxX (PH3UKH ¥ BO BHEYPOUHOU NEATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalldd W CMATYaTh
KOH(JIUKTBI;



Pa3BEpHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3bIKOBBIX CPEJICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4ye€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUIEKTHBA;

NPUHAMATh I1€IM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JIEUCTBUA MO €€ JOCTHXKCHHUIO: COCTaBISATh IUIAH JCHCTBUM,
pacupenensaTh pojad € YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa MW KaXKJIOIO yYaCTHHKAa KOMaH[bl B
o01Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE ITPOEKTHI, OLECHWBATH HJAEHU C TO3ULUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

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

PeryasiTuBHbIE YHUBepcaJbHble y4eOHbIe /1eiicTBUS
Camoopranm3amnus:

CaMOCTOATENILHO OCYUIECTBJIATH MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3UKM W acCTPOHOMUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATENILHO COCTABJISITh TUJIAH PEIICHUS] PACUCTHBIX M KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKOW padOThI C YUETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JIaBaTh OIICHKY HOBBIM CUTYaITUsIM;

pacuMpsITh paMKH y4eOHOIro MpeAMETa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a peLIeHuE;

OIICHUBATh MPHUOOPETEHHBIHN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBJICHUIO H3PYIHUIMH B 001acTH
(U3HUKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsSIM, BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIAJE€Th  HABbIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX TPOLECCOB, UX pE3yJIbTaTOB M
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMbI PEIIEKCUM JIJIsl OLIEHKH CUTYalluH, BRIOOpa BEPHOTO
pElIeHNUS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TMIPU aHAIW3E pPe3yIbTaTOB
TeSTEIILHOCTH,

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TP aHAIW3€ pPEe3yIbTaToB
TESTEIILHOCTH,

pHU3HABaTh CBOC MPABO U MIPABO JAPYTUX Ha ONIHOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydJaroOUIuxcs
COBEPILIEHCTBYETCS AMOITMOHAJIBHBIN UHTEJIEKT, MIpEANOararonuii
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOS AMOITMOHAIEHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOW SMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO¢ TIOBEACHHE, CIIOCOOHOCTh aNalnTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIIOYAIOIICH CTpEMJICHUE K JIOCTHXKCHHIO 1ETU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

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

COIIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPANBATh OTHOIIICHUS
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 MpUMEpax Pojib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN JAEITEIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepLIHUAJIbHAS CUCTEMa OTCUETa, aOCOIOTHO TBEPAOE TEO,
UJIealbHbIN Ta3, MOJIEIU CTPOEHHUS Ta30B, )KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIH
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:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
JBWKEHUE, CBOOOJHOE TMaJIeHue TeJ, JBIKEHHUE IO OKPYKHOCTH, HHEpLHUS,
B3aumojiericTeue Tei, 1uddys3us, OpoOyHOBCKOE JBMKEHHE, CTPOCHUE >KUJIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell PU HarpeBaHUU (OXJIaXKIEHUU), TEII0BOE
paBHOBECHE, HWCHAPEHUE, KOHJICHCALMs, IUJIABJICHUE, KPUCTAILIA3ALMNS, KUIICHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArPpEBAHUU B 3aKPHITOM
coCcyle, CBSI3b MEXIYy NapamMeTrpaMyd COCTOSIHHAS Tra3a B  H30mpolieccax,
ANEKTpU3aLMA TEJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHME, HCTOJb3ysl (PU3NYECKUE BEIMYMHBI:
KOOpAWHATa, IyTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
AMIYJIbC TEJIA, KWHETUYECKAsl SHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHUYECKas
paboTa, MexaHWYEeCKash MOIIHOCTh; IPU ONUCAHUM MPABUIBHO TPAKTOBATH
(GU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIUYMH, UX OOO3HAUYECHUS W EIUHUIIbI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYNHAMU;

ONUCHIBAaTh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SIBIICHMS,
UCTIONB3YsS (U3UYECKUE BEIMYMHBI: [IaBIICHUE Tra3za, TEMIIeparypa, CpeaHss
KHMHETUYECKAs] SHEPTUs XaOTHYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI SHeprus, pabora rasa,
KOA((DUIIMEHT TMOJIE3HOTO JIEWCTBUS TEIUIOBOTO JBHUTATENsl; TPH OMUCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UUECKUN CMBICT MCIOJB3YEMbIX BEJIUYUH, UX
0003HaYEHUs U €AWHUIBI, HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(GU3HUECKYI0 BEJIMUUHY C IPYTUMHU BEJIMYUHAM;

ONUCHIBATh U3YUYEHHBIC AJIEKTPUUECKUE CBOMCTBA BEILIECTBA U JIEKTPUUYECKUE
SABJICHHSI (IIPOLIECCHI), UCTIONB3YS (PU3MUECKHE BEIMYUHBI: JICKTPUUYCCKUN 3apsij,
AIEKTPUUYECKOE T0JI€, HAPSIKCHHOCTD MOJIs, MOTEHIINAN, Pa3HOCTh MOTEHIINAJIOB;
MpU  OMNMUCAHUU TMPABWIHHO TPAKTOBATh (DU3UUYECKUN CMBICI MCIOJIb3yEMbIX
BEJIMYMH, UX OO0O3HAYEHUs] M EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHAMM3UPOBATh (PU3MUYECKHUE MPOIECCHI U SBJICHHS, UCTIOIB3Ys (HU3UUECKUE
3aKOHBI ¥ MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXPAHECHUs HWMITYJIbCa,
MPUHIIAIN CYNEPNO3UIMNA CHWJI, TPUHIIUIT PABHOMPABUS HHEPIHATBHBIX CHUCTEM
OTCUETa, MOJICKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOM DHEPIUU TEIIOBOIO JBUKEHUSI MOJEKYJII C
aOCOIIOTHON TeMIepaTypou, MEepBhId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pas3invyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHMIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX 0€30MacHOTO HCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCJIEJAOBAHUIO (PU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU 3TOM
dbopMmynupoBath MpobIeMy/3amady M TUIOTE3y Y4eOHOTO JKCIEPUMEHTA,
co0upaTrh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJIAThH MPSIMbIe U KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BETUYHUH, MIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CIMOCOO W3MEPEHHS U HCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIAYy  (U3MYECKUMHU  BEIUYMHAMHU  C
HCTIOJBL30BAaHUEM TMPSAMBIX H3MEPEHUH, MpU STOM KOHCTPYUPOBATh YCTaHOBKY,
buKcHpoBaTh PE3yNbTAThl IMOJYYCHHOM 3aBUCHUMOCTH (PU3WYECKUX BEIUYUH B
BU/JIe TaONIUIl U TpadUKOB, A€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIEI0BAHMUS,

coOJroaTh MpaBuiaa 0€30MacHOTO TpyJa MpPU MPOBEICHUM UCCIEIOBAHUI B
paMKax y4eOHOIro OSKCIEPUMEHTa, Y4eOHO-UCCIENIOBATEIbCKOW U MPOEKTHOU
JESTEILHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB M JIA0OPATOPHOTO
00opyI0BaHuUS;

pelmaTh pacueTHhIE 3aJadyd C SBHO 3aJlaHHONW (PU3WYECKON MOJIEINbIo,
UCIIONb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4n
BbIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOMUMBIE NJIsi €€ PEIICHUs, TPOBOJUTH PACUCThl M OIEHUBATH PEATLHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUUECKON BEIIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PAaCCYXKIEHUH C OMOpOi Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

WCII0JIb30BaTh Ipu  pemieHud  y4eOHBIX  3aJad  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIUN
Y TIPEJICTaBIICHUS YYeOHOW U HAyYHO-TIOMYJISIPHON MH(OpMAIUH, TIOTyYSHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyro HH(OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIala POCCUUCKUX U 3apyOCKHBIX YUCHBIX-(PHU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOUIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCITIOJI30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3MKE B TOBCEIHEBHOW KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHUS 3I0POBbSl U COOJIIOICHUS] HOPM DKOJIOTMYECKOTrO
MOBEACHUS B OKPYXKAIOILEH CpeJie;



paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TIpyHIbl, PAlMOHAIBHO pACIPEAEATh OOS3aHHOCTH U
IUTAHUPOBATH JIEATEIIBHOCTh 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 OTpa)xkaTh C(POPMHUPOBAHHOCTb y 00YYAIOIINUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKOM ACSATEIBHOCTU JIOAECH, LIEJIOCTHOCTh U €IUHCTBO
(u3nyecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TMPUMEHEHUS W3YyYEHHBIX (U3UUYECKUX MOJIEIEH:
TOYEYHBIA AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUYHBIM UCTOYHUK CBETA, A/ICpHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOrO fJipa NMpU PELIEHUU (PU3HUYECKHX
3aj1ady;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBICHIATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DM3UKH: 3JIEKTPUUECKasi IPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE NEUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, 3JICKTPOMAarHuTHasT WHAYKUUS, JEHCTBHE MAarHUTHOIO IIOJS Ha
IPOBOJHUK C TOKOM M JBWXXYIIMHCS 3apsl, JIEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAHEHUE CBETa, OTPAXKEHHUE, NPEIOMIICHHE,
uHTephepeHus, audpakus ¢ NoJgpU3alUs CBETa, JUCIEPCUS  CBETAa,
doTornexTpuueckuit 3pdext (potoaddexT), cBeToBOE AaBiIeHNE, BOZHUKHOBEHUE
JMHEHYaToro CHEeKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs

PaJUOAKTUBHOCTD;
ONKCHIBATh M3YUYEHHBIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTh  Pa3JUYHbIX  Cpel) U

ANIEKTPOMATHUTHBIE SIBJIIEHUS (IIPOLIECCHI), UCHOJB3Ys (PU3NYECKHE BETUUYUHBIL:
DNEKTPUYECKUM 3apsill, CWJIA TOKA, JIEKTPUUYECKOE HAIPSDHKEHUE, JJIIEKTPUUYECKOE
COTIPOTHUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JEKTPOABMKYIIasl cujia, paboTa TOKa,
WHIYKLOHWST MAarHUTHOTO TMoJs, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYLIKH, DHEPrus AJIEKTPUYECKOTO M MATHUTHOTO MOJIEH, NMEPUOJ M 4YacTOTa
KojeOaHui B KoyieOaTebHOM KOHTYpe, 3apsii M CHjla TOKa B Ipolecce
FapMOHMYECKHUX JJIEKTPOMATHUTHBIX ~KoJieOaHW, (OKYCHOE pacCTOsSHUE U
OomNTHYECKas CWJa JIMH3BI, TIPU OMHCAHWUM TMPABUILHO TPAKTOBATHh (HUIUUECCKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUSI W E€IUHULBI, YKa3bIBaTh
GopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJIMYNHAMU;

ONMCHIBAaTh H3YYCHHBIC KBAHTOBBIC SBICHUS U MPOLECCHI, MCIOJIb3Ys
(du3nUecKrue BEIWYUHBI: CKOPOCTh ASJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H



4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO MOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SJI€p, NpPU OINUCAHUM TPABWIBHO TPAKTOBATh (DU3MUECKUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EJAMHMIIBI, YKa3blBaThb (OPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (DU3UYECKYI0 BEIMYHHY C JPYTUMU BEJIUYHHAMM,
BBIYHUCIISITH 3HAYCHUE (PU3MUECKON BEINYUHBI,

aHaAIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HMUECKHe
3aKOHBI M MPUHIUIBL 3aK0H OMa, 3aKOHBI TIOCTEA0BATEIBHOTO U MapaIeTEHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKkoH Jlkoyns—JleHna, 3akOH 3JIEKTPOMArHUTHON
UHAYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHeHHE ODiHIITeitHA ans (hoTodrddekTa,
3aKOH COXpaHEHMsI SHEPTvH, 3aKOH COXPAHEHHUS HMITYNIbCa, 3aKOH COXPAaHCHUS
AIIEKTPUIECKOTO 3apsifa, 3aKOH COXpPaHEHHUS MAacCOBOTO YHCIA, MOCTyJlaTsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTU4YeCKO€ BBIPAXKEHHE U YCJIOBHUS (TpaHHUIbI, OOJIACTH)
MIPUMEHUMOCTH;

OTIPEETSATH HANIPABIICHNE BEKTOPA HHIYKIIMM MAarHUTHOTO TOJIsI POBOIHUKA
C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHa;

CTPOUTb U OIUCHIBATh M300paKEHUE, CO3/1aBa€MOE€ IIJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICNOBAHUIO (PU3WYECKUX SBJICHUN U
MPOIIECCOB C HMCIOJB30BAaHWEM TPAMBIX W KOCBEHHBIX HM3MEPEHUH: TPU ITOM
dbopmynupoBath TpoOieMy/3aady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJI0KEHHOTO O0OpYIOBaHHUS, MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOIBI;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 M3MEPEHHS W HMCIOJb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

WCCJIENOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HUCIOJIb30BAaHUEM
MpSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pPEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B BHUJC TaOIUIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMUS,

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAaHUM B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESTETLHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000py/I0BaHUS;

pemartbh pacueTHhIC 3a7a4d C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIOJIb3Ysl (U3UUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33/1a4u
BbIOMpaTh (PU3NUECKYIO MOJIEJb, BBIACTATh (PU3NUECKUE BETUYUHBI U (HOPMYJIHI,



HEO0OXOAMMBIE I €€ PELIEHMs, MPOBOJUTh PACYEThl U OLEHUBATH PEAIBHOCTH
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIMUHHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(puznyeckue sBICHUS;

UCIIOJIb30BaTh Opyu  peleHud  y4eOHBIX ~ 3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUY JJISl IIOUCKA, CTPYKTYPUPOBAHMSL, UHTEPIPETALUU
U TIPEJICTaBJICHUS yueOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTy4YEeHHOM U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATU3UPOBATDH MOTy4yaeMyl0 HHPOPMAIIHIO;

OOBSICHATh NPUHLUIBl JEMCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3nyaTh YCIOBHS UX OE30MACHOTO MCIIOIb30BaHMsI B IIOBCEAHEBHOM

KU3HU;

IPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUCHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MPU OOpAILEHUH C MPUOOPAMU U TEXHUYECKUMHU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TpyNIe C BBIIOJHEHHUEM pa3jIMYHbIX COLMAJIbHBIX pOJIEH,
IJIaHUPOBATh pPabOTy TPYyNIbl, PAUMOHAIBHO pACHPENesiTh OOS3aHHOCTH U
IJIAHUPOBATH JAESITENBHOCTh B HECTAHJAPTHBIX CUTYAlUSX, aJI€KBAaTHO OLEHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PaCCMaTpUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Konrpoabnbie | IIpakTHuyeckue (tucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoteka [IOK
1.1 ®du3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 0 0 httos://m.edsoo.ru/7f41bF72
Utoro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoteka [IOK
21 Kutniemaritica > 1 0 https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
22 Hleamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edso.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 0 1 bubnuoteka [JOK
' TeOpUH https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 0 0 bubnumoreka LIOK

@da30BbIE IEPEXOABI

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
4. [TocTosaHHBIN 251EKTpUYECKHM TOK. TOKH B 12 bubmuorexa [JOK

' Pa3IMYHBIX cCpesax https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Kontpoannbie | IlpakTuyeckue (witcpp )
MPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOANHAMUKA
11 MarsuTHOo€ noJie. DIeKTpPOMarHuTHas 11 1 3 bubmmoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHuyecKue 1 31eKTPOMarHuTHhIE 9 0 1 bu6mmoteka [LIOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 0 bubnnoreka [IOK
' BOJTHBI https://m.edso0.ru/7f41c97¢
bu6mmotexka IIOK
23 Onruica 10 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OcHOBBI cieIIMaILHON TEOpUN bubnmnoreka [IOK
3.1 4 1 0
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [JOK
4.1 D1eMeHTHI KBAHTOBOM ONTHKH 6 0 0 htts://m.edsoo.ru/7f41c97c
4.2 Crpoenwne aroma 4 0 0 bub6muoreka [IOK



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. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPHU3IUKU 7 ﬁ;?s?irﬁliliicﬂ(jgfﬂcgk
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o0maroree MOBTOpEHHE 4 ]sgri?;;;?diz(ﬂ(j/l?(fﬂcgh
Utoro 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 Kontposabubie | I[lpakTHueckue p
n/n Bcero U3y4YeHHsi | oOpa3oBaTesibHbIE
padoThbI padoTsI
pecypchbl
04.09.
®u3uka — HayKa o IpUpoe.
1 Hayunebie MeTzKLI HOFS)HEHI/I}I 1 bubmiorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
07.09
Ponb 1 mecTo husuku B

5 (hopMUPOBAHUH COBPEMEHHOM 1 bubnnoreka [IOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUICCKON JIeATEeITHHOCTH JIFOICH
MexaHnueckoe JTBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUIECKOTO 1 11.09 bu6nmmoreka [IOK
nBrokeHud. [lepemenenne, CKOpocCTs, ' https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NIpsIMONTMHEITHOE 1 14.09 bu6mmoreka [IOK
JIBIDKEHHE ' https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSAMOJIMHENHOE 1 18.09 bu6muotexa [LIOK
JIBUKEHHE ' https://m.edsoo.ru/ff0c372e
CBobOoaHOe nasieHue. Y ckopeHue bu6mmoreka [IOK

6 g A P 1 21.09 nosmoreka L1

CBOOOIHOTO ITaJCHUA

https://m.edsoo.ru/ff0c39cc



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

KpuBonuneiiHoe 1BUKEHHE.

bub6mmoreka [IOK

7 BIDKEHME MaTEPUAILHOU TOUKH 110 25.09
A p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[Tpuniun otHocurenbHoCTH ["anunes.

8 MueprimanbHbie CHCTEMEI OTCUETA 28.09 Brbmmoreia [JOK

pit . ' ' https://m.edsoo.ru/ffOc3be8
[Tepsbslii 3ak0oH HproTOHA
Macca tena. Cuina. Ilpunnun
9 CyIepno3uuy cuil. Bropon 3akon 02.10 Bubmrorexa IIOK
yep - DTOPOr ' https://m.edsoo.ru/ff0c3be8
HreroTona aiis MmaTepuanbHON TOUKH
Tpernii 3akoH HeroTOHa 1151 bubnuoreka LIOK

10 05.10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroreHus. Cuia

11 Tsoxectd. IlepBas kocmuueckast 09.10 Brbmmoreia [JOK

F P ' https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1.10 bu6mmoteka [LIOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuna tpenns. KoadduimenT tpeHus.

13 Cuita cIc))n OTHBJIeI(fI/(II;{ npu BI/II))KGHI/II/I 16.10 Bubmorexa [JOK

p P ’ https://m.edsoo.ru/ffoc3f76
TeJa B )KUIKOCTH WIN Ta3e
[TocTynarenbHOE U BpalareabHOe

14 JBIKEHHE a0COJIFOTHO TBEPAOTO TEa. 19.09 bu6nmmoreka [IOK
MowmeHT cuisbl. I1nedo cunbl. YcnoBus ' https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPJIOTO Teja
NMiynsc MaTepuabHOU TOYKH,

15 CHUCTEMBbI MATEPUAIBHBIX TOYEK. 23.10 bubmuoteka [IOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS ' https://m.edsoo.ru/ff0c43d6
nMIynbca. PeakTuBHOE ABM>KEHUE

16 PaGoTta 1 MOIITHOCTH CHITBI. 26.10 but6mmoreka [JOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Kunernueckas sHeprust MaTepuagIbHOM
touku. Teopema 006 U3MeHEHUU
KHUHETUYECKON IHEPruu

https://m.edsoo.ru/ff0c4502

17

[TorenumansHas SHEPTHSL.
[TorennmansHas SHEPTUS YIPYTO
neGopMUPOBaHHON NPY>KUHBI.
[MoTeHumanpHas SHEPrys TeIa BOIN3U
MIOBEPXHOCTU 3eMJIU

30.10

bubnuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

[ToreH1anbHbIE U HEMOTCHIIMATBHBIC
cuiibl. CBsA3b paboTHI
HETOTEHIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEJ.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUH

09.11

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

19

JlaGopaTopHas paboTa
«HccrnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUUYEeCKOM SHepTun
TeJa Ha IPUMEPE PaCTSIKCHHS
PE3UHOBOTO KTYTa)

13.11

20

KonTponbHas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHUS B MEXAHUKE»

16.11

bu6nmorexka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

20.11

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep ABMKECHUS U
B3alMOJIEHCTBHS YaCTHIL] BELLIECTBA.
Monenu CTpoeHMsI Ta30B, KUAKOCTEN
U TBEPJIBIX TEI

23.11



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca mosnexyn. KonmuectBo
BemiecTBa. [loctosinHas ABoraapo

27.11

24

TennoBoe paBHOBecue. TemnepaTypa
u e¢ n3mepenue. lllkana remneparyp
Lenbcus

30.11

25

Wneanpusiii ras 8 MKT. OcHoBHOE
ypaBHeHue MKT

04.12

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcommoTHas TeMIlepaTypa Kak Mepa
CpeHEW KUHETUYECKON SJHEPTUU
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeiipona

07.12

bubnnorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanpToHa. ['a30BBIC 3aKOHBI

11.12

28

Jlaboparopnas pabora
«MccnenoBanne 3aBUCUMOCTH MEXKTY
napaMeTpamMu COCTOSTHUS
pa3peKeHHOTO ra3a»

14.12

29

N3omponeccsl B U1€albHOM raze u Ux
rpaduyeckoe npeacTaBieHue

18.12

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crnoco0Obl e¢ n3MeHeHus. Konnuectso
TEIUIOTHI U paboTta. BHyTpeHHss
JHEPIrUs OJHOATOMHOTO UJEAIBHOTO
rasa

21.12

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunsl Teronepenaun

25.12

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c5c36

32

VY nenbHas TEMI0EMKOCTh BELIECTBA.
KonnuecTBo TemnoTs! npu

28.12

bu6nunoteka [IOK
https://m.edsoo.ru/ff0c5c36



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

Tertonepenaye. AnuadaTHBIN mporece

33 [lepBblii 3aKOH TEPMOAMHAMUKH U €TO 15.01 bubmmotexa [LIOK
IIPUMEHEHHUE K U30IpoLeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mporiieccoB B 18.01

34 npu g e. Bro OﬁzaI]jOH bubmmorexa [IOK

PHpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOTMHAMUKHU

35 [Tpunnun aeiicreus u KI1J] reruoBoit 22.01 bubnuorexa [JOK
MAILHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapro u ero KI1/] 25.01

37 DKOJIOrH4ecKHe MpodIeMbl 29.01
TETUIO3HEPTeTHKHI

38 O6o06maromuii ypok «MoJeKysipHas 01.02 bubnnoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme 05.02

39 «MonekynspHas Gusuka. OCHOBBI bubmmorexa [IOK

y2IAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKI

40 [TapooOpa3zoBaHue U KOHAEHCAIHSL. 08.02 bubnnorexa [IOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTETIbHAS 12.02

41 BJI&YKHOCThH B a. Hacwimennsit brbmmorexa [IOK

OCTR BOSAyxa. Hachime https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe teno. Kpucramumueckue u 15.02

42 amopdHbIe TerIa. AHU3OTPOIHUS bubmuoteka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTtaibsl. COBpeMEHHbBIE MaTepUabl
[1naBneHre U KpUCTATUTH3AIINS. 19.02

but6mmoreka [JOK
43 VY aenbHas TEMI0TA IIaBJICHUS.

Cybnmumarust

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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22.02

bu6mmoteka [IOK

44 \% o
PABHCHHE TEILIOROTO baratea https://m.edsoo.ru/ff0c6820
DneKTpu3aLys Tel. DIeKTPUISCKUI 26.02
45 3apsn. JIBa BUIa 2JIEKTPUYECKHX Bubsmorexa LIOK
3apsi/IoB https://m.edsoo.ru/ffOc6bcc
[TpoBOIHUKH, TUIICKTPUKU U 29.02
b K
46 MOJIYIIPOBOTHUKH. 3aKOH COXPAHCHHUS ubmorexa IO
. . https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiia
BsaumoneiicTBue 3apa0B. 3aK0 04.03
47 K HP(I)T{aHTﬁqZ:{IIiHﬁ E;ISKf Hq:c::nﬁ Bubmmorexa IIOK
Sa}l;,m ' P https://m.edsoo.ru/ffOc6ce4
Hanpspk€HHOCTD SIICKTPHYECKOTO 07.03
48 nosst. [IpuHnun cynepno3uuuu bubmmoreka [IOK
BJIEKTPUYECKUX MoJe. JInnnu https://m.edsoo.ru/ff0c6df2
HaNPsSKEHHOCTU
PaGora cui anekTpocTaTH4ecKoro 11.03 B OK
49 noxad. I[Torennuan. Pa3HocTs ubmoreka I
https://m.edsoo.ru/ffOc6f00
IIOTEHIINAJIOB
ITpOBONHUKY U TUIIEKTPUKUA B 14.03
50 3J'IpeKTpI([)CTaTI/I‘I§CKOM r[(l):)ne brbmorexa [IOK
’ https://m.edsoo.ru/ff0c7018
JlanexkTpudeckast IpOHUIIAEMOCTh D
18.03 bubmuoreka [JOK
51 ) X . K
FICKTPOCNIEOCTE, ROTACHEATOP https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIOCKOTO 21.03
52 KOHJIeHCcaTOpa. DHEPTHU 3apsKEHHOTO Bubmiorexa TIOK
KOlelleHcaTOII:a. P P https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas padota "VM3mepenue 04.04

ANEKTPOEMKOCTH KOHJIeHcaTopa”



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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54

[IpuHIMI 1EMCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amnmapara, CTpyHHOTO MPUHTEPA.
DNeKTpoCcTaTUYECKas 3aluTa.
3azeMiIeHHE 3IEKTPONPUOOpPOB

08.04

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyiuectBoBaHus. [10CTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akoH Oma jyist
y4acTKa Iernu

11.04

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIIaHHOE COCIMHEHHE
poBOAHKUKOB. JIabopaTopHas padboTa
«M3ydeHune CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

15.04

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

57

Pa6oTta 1 MOIITHOCTB IMEKTPUYECKOTO
ToKa. 3akoH Jlxoyns-JIlenna

18.04

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

58

3axon OMa 11 OJTHOM (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M13mepenne DJIC ucrouyHuka Toka u
€r0 BHYTPEHHETO COIPOTUBIICHHS

0.5

22.04

bu6mmoteka I[IOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHAs MPOBOANUMOCTD TBEPABIX
METaJIJIOB. 3aBUCHMOCTD
COHpOTI/IBHeHI/ISI METAJIJIOB OT
TemnepaTypbl. CBEpXIIPOBOJAUMOCTD

25.04

60

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

27.04

61

[TonynipoBoAHMKH, BX COOCTBEHHAS

02.05

but6mmoreka [JOK



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

pUMecHast IpoBOUMOCTh. CBoOCTBA
p—n-niepexoza. [TomyrnpoBoHUKOBBIE
pUOOPHI

https://m.edsoo.ru/ffOc84ae

DJIEKTPUYECKUH TOK B pacTBOpax 1 06.05
pacruiaBax 3JE€KTPOJIUTOB. bubmmoreka [JOK
62 1
DIEKTPONIUTHYECKAs TUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DeKTpoaun3
DJIEKTPUYECKUH TOK B razax. 13.05
CamocTosITebHBIN U bubnnorexa [JOK
63 . 1
HECaMOCTOSITENIbHBIN pa3pan. MomHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DnexTpuueckue nprudopsl U 16.05
64 YCTpOICTBA U UX MPAKTUYECKOE 1 bu6mmoteka [LIOK
npuMmeHenue. [IpaBuia TexHuKu https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbHas padota no reme 20.05
65 «Qnekrpocraruka. [TocTossHHBIN 1 bubnnorexa [IOK
JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
66 PesepBHBIiT ypoK. 1 23.05 bubnnorexa [IOK
https://m.edsoo.ru/ff0c8c56
OBILIEE KOJIMYECTBO YACOB 1O 66

[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
[
JI:;_II Tema ypoka Bcero Kontpoaeneie | Mpakririeckue fl[:;:eﬂnﬂ ng[()l:ll;zl:;fenbnme
padoThI padoThI
pecypchbl
[TocTosiHHBIC MATHUTBI M UX

1 B3auMoiercTBre. MarHuTHOE IOJIE. 1 04.09 bu6mmoreka [IOK
Bekrop maruuTHOM nHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIUH
MarauTHoe 1noJjie nNpoBOJIHUKA C

5 ToKOM. OnbIT DpcTena. 1 05.09 bubnuorexa [JOK
BzaumopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue 1 1 11.09 bubnuorexa [JOK
MarHUTHOTO ITOJIS KATYIIKHU ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGopaTtopHnast pabota 1 1 12.09 bubnuoteka [IOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKY C
TOKOM»

JleficTBEe MAarHUTHOTO IIOJIS Ha

5 JBIKYIIYIOCS 3apSyKEHHYIO YaCTHILY. 1 18.09 bubnnoreka [HOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ffOc9df4
Jlopenua
DneKkTpoMarHuTHas uHaykuus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIuu. 3J1C 1 19.09

WHIYKIIAA. 3aKOH JIEKTPOMArHUTHOM



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

uHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOM MHTYKITUI

25.09

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

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MAarHUTHOTO TOJISL KaTYIIIKH C
TOKOM. DJIEKTPOMArHUuTHOE MOJIe

26.09

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

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

02.10

10

O6o6maromuit ypok «MaruutHoe
noJie. DIeKTPOMAarHUTHas! UHIYKIIUS

03.10

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHnas pabora no teme
«MaruuTtHoOe nose.
3J'I€KTpOMaFHI/ITHa$I HUHAOYKIUS

09.10

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

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. [[apmoHnueckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHuM.
[IpeBparienue sHEprun

10.10

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JUIMHBI HUTH U MacChl TPy3a»

16.10

14

Konebatenbublit KOHTYp. CBOOOIHBIE

17.10

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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OJICKTPOMAardiuTHBIC KoJIeOaHHU B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpE€.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHHMSIMHU

15

®opmyna ToMcoHa. 3akoH
COXpaHEHHUS YHEPTUU B UJICATTLHOM
K0J1e0aTEeIbHOM KOHTYpE

23.10

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

16

[TpencraBieHHE O 3aTYXAMOIIHUX
KoJieOaHusX. BbIHYXIeHHbIE
MeXaHUYECKHE KojieOanus. Pe3onanc.
BrIHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJIeOaHus

24.10

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

17

[lepemennsiii Tok. CHHYCOUAATBHBIN
IIEPEMEHHBIN TOK. MolHocTh
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U
HaIPSKEHUS

30.10

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTBo,
nepegaya u norpedieHue
JEKTPUYECKON SHEPTUU

07.11

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE JIEKTPUYECKOT O 3BOHKA,
TeHEepaTopa IMEPEMEHHOTIO TOKA,
JIMHUU BJIEKTpoliepenay

13.11

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
KynpTypa ncnonb3zoBanus
3JIEKTPOIHEPTUHU B MOBCEAHEBHOM
JKU3HH

14.11



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. 20-11 https://m.edsoo.ru/ffOcca54
[Tonepeunsle U NPOJOIBHBIE BOJIHBI
29 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTB 2111 bubnmoreka [IOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJEeKTPOMarHUTHBIEC BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [lkana 27.11 bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagrOCBS3U U
24 TeneBueHus. PazButue cpencts 28.11
cBs3u. Panmonokanus
o5 KonTtponbsHast padbota «Konebanus u 04.12 bubnuoreka LIOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[TpsaMonuHeiHOoe pacnpocTpaHeHue
26 CBETa B OJHOPOJHOU Cpee. 05.12 bubnnorexa [HOK
ToueuHsblil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHBI
27 orpakeHus ceera. [loctpoenue 11.12 bubmmorexa LOK
. https://m.edsoo.ru/ff0cd4eQ
n300pa’keHHi B IUIOCKOM 3epKaiie
[Tpenomnenue cera. IlonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHslit 112 bubnnorexa [HOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXXKEeHUs
29 JlaGopatopHas pabota «/3mepenue 18.12 bubnnoreka [HOK
MOKAa3aTeIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenne n3o0pakeHnl B 19.12 bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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nuH3e. DopMyia TOHKOU JTUH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTtopHnast pabota

31 «UccnenoBanue CBOUCTB 25.12
M300paXKCHUH B JIMH3AX)
Hucnepcus cBera. CiioKHBIM COCTaB
6enoro ceera. Lger. JlaGoparopnas
32 1 paTop 26.12
pabota «Habmonenue aucnepcuu
CBETa»
33 WnTepdepenmus ceera. Audpaxus 15.01 bubnuoreka LIOK
cBera. JludpakiMoHHAs pEIICTKa https://m.edsoo.ru/ff0ced22
3 [TonepeyHOCTH CBETOBBIX BOJIH. 16.01 bu6nuoreka [IOK
ITonsapusanus cera https://m.edsoo.ru/ff0cf02e
35 OnTudeckre MpuOOPsI M yCTPOHUCTBA U 22.01
yCIIOBUS MX 0€30MaCHOT0 MPUMEHEHUS
['paHuUIBI IPUMEHUMOCTH 23.01
36 KJIACCUYECKOM MeXaHUKH. [TocTynaTsl bubnnorexa [HOK
CIIeLIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHTEJIEHOCTH
OTHOCUTETHHOCTH OTHOBPEMEHHOCTH. 29.01
37 3amesieHne BpEeMEHH U COKpaIlleHne bubmorexa TIOK
https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMITYJIbC PEISITHBHCTCKOM 30.01
38 yacTubl. CBSI3b MacChl C SHEPTHEN U bubmmorexa [JOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS ITOKOS
Kontponbnas padora «OnTuka. 05.02
. bubmuorexa [JOK
39 OcHOBBI crienuanbHON TEOPUU

OTHOCHUTCIIBbHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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®otonbl. Dopmyina [1nanka. Dueprus

06.02

Bu6mmoreka [JOK

40 Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BAaHNE 12.02 BuGmiorexa LOK

41 2:22?0(1;“& Omertt AT https://m.edsoo.ru/ffOcffc4
3akonsl hoTorddekra. YpaBHeHHE 13.02

42 Ounmreitna s porodaddexra. Et?;ij?ll;lrz?ee dfcl)(?.r(;/l:f 040156
«KpacHas rpanuna» ¢poroaddexra
Hasnenue ceera. Onwitsl [1. H. 19.02

43 Jlebenera. XumMuieckoe JeHCTBUE bubamorexa HOK
S https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa u 20.02
MPAKTUYECKOE MPUMEHEHHE:

44
dboTo31eMEHT, GOTOIATUHK,
CoJTHEYHas Oarapesi, CBETOINO

45 Pemenne 3ama4 mo Teme « JI€MEHTBI 26.02 bubmuorexa [JOK
KBAHTOBOW ONTHUKI)) https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. OInbITEI 27.02

46 Pezepdopna mo paccesHuro o-4acTHil. butmmorexa OK
[InaneTapHas MOZIeTb aToma https://m.edsoo.ru/ff0d091a

04.03 bubmuorexa [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornoiieHue GOTOHOB 05.03

48 MIPH TIEPEX0/Ie aTOMa C OJTHOTO YPOBHS };tlfi?;;?:: sz?);_.[r(u)/I:f od0afa
SHEPIuM Ha Apyrou. Buabl ciekTpos
BonHoBsie cBOlMCTBa yacTuil. BoiHbI 11.03

49 ne bpoins. KopnyckynspHo- bubmmorexa LIOK

BOJTHOBOM ayanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JTYyYCHUC

50

OTkphITHE paAO0aKTUBHOCTHU. OIBITHI
Pesepdopaa o onpeneneHuto cocraBa

PAAOAKTUBHOI'O U3JTYYCHUA

12.03

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

51

CsoticTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KHUBHIC
OpTraHU3MBI

18.03

52

OTkppITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DJNEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnan. ['aMmma-nsiydyenue

19.03

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

53

DHeprusi CBA3U HYKJIOHOB B SiIpe.

S nepHblie peakunu. SnepHbii
peakrop. [IpoGieMbl, IepCIeKTHUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIEPHOI
SHEPreTUKHU

08.03

bu6mmorteka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULlbl. OTKpPBITHE
no3uTpoHa. MeTo sl HaOMIOICHUS U

PErucTpanviv 3JIEMCHTAPHBIX YaCTHII.

Kpyrnslii cron «@yHaaMeHTalbHbIE
B3auMoaencTeusa. ENTMHCTBO
(bu3nYeCKOil KapTUHBI MUPa»

09.04

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

ITarsl PasBUTHUA aCTPOHOMUHU.
[TpuknagHo€ 1 MEPOBO33PEHUECKOE
3Ha4YE€HHUE aCTPOHOMHH. Bun
3Be31HOTO Heba. Co3Be3aus, sipKue
3BE3/1bl, IUIAHETHI, UX BUIUMOE
nsrxenre. CoHevHas cucTema

15.04



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

56

Comnne. ConHeyHast akTUBHOCTb.
Nctounuk sneprun CoJiHIla U 3BE3]1

16.04

57

3BE3b1, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TNIABHOM
nocle0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 3B¢311. COBpeMEHHBIE
MIPEICTABJICHUS O IPOUCXOXKICHUH U
sBostonun CoJTHITA U 3BE3]T

22.04

58

Muneunsiii [Tyt — Hama [ManakTuka.
[Tonoxenue u aBmxenue ConHua B
lamakrtuke. ['anmaktuku. YepHbie
JBIPBI B I7Pax TaTaKTHK

23.04

59

Bceenennas. PazOeranue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe usnyyenue.
MeraranakTuka

27.04

60

HepemeHHLIe HpO6J’IGMLI ACTpOHOMHHU

06.05

61

KontponbHas padota « 3neMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

07.05

62

Ob6o6maromuit ypok. Pons pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH cdhepax NesaTeTbHOCTH
YeoBeKa

13.05

63

O6o6maromuit ypok. Pons 1 Mmecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

14.05

64

Ob6o6maromuit ypok. Ponb

20.05




bu3nIecKoit Teopuu B GOPMUPOBAHUHN
MIPEACTABICHHUH O GU3HIECKOU
KapTHUHE MHUpa

21.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

64







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» dusuka, 10 kimace/ Mskumes I'. 4., byxosues b.b., Corckuii H.H. mox
penakuueit [laphentoeBoit H.A., AkuronepHoe o0iiectBo «M31aTenbCTBO

((HpOCBGHIGHI/IC»

0

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

12

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

00






